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ɺɺɽɼɽʅʀɽ 

ʇʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ (ʀʄ) ʜʠʩʢʨʝʪʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪ-

ʚʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʩʪʝʤʘ ʦʙʱʝʮʝʣʝʚʦʛʦ ʥʘ-

ʟʥʘʯʝʥʠʷ GPSS World, ʷʚʣʷʶʱʘʷʩʷ ʧʦʩʣʝʜʥʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʤ ʩʝʤʝʡʩʪʚʘ ʷʟʳʢʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ GPSS. ʀʜʝʠ, ʟʘʣʦ-

ʞʝʥʥʳʝ ʩʦʟʜʘʪʝʣʝʤ GPSS ɼʞʝʬʬʨʠ ɻʦʨʜʦʥʦʤ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦ 

ʤʥʦʛʠʭ ʧʦʩʣʝʜʫʶʱʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʷʟʳʢʘʭ ʠ ʩʨʝʜʘʭ ʀʄ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʚʝʢʘ, ʧʦʜʚʝʨʛʘʷʩʴ ʥʝʧʨʝʨʳʚʥʦʡ ʵʚʦʣʶʮʠʠ, ʷʟʳʢ 

GPSS ʥʘʭʦʜʠʣ ʠ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʦʚʳʭ ʪʠʧʘʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʂ ʥʘʯʘʣʫ XXI  ʚ. ʙʳʣʦ ʩʦʟʜʘʥʦ ʦʢʦʣʦ ʜʝ-

ʩʷʪʢʘ ʚʝʨʩʠʡ ʷʟʳʢʘ GPSS. GPSS World, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤ, ʥʘʣʠʯʠʶ ʣʠʪʝʨʘʪʫʨʳ ʠ ʙʝʩʧʣʘʪʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ (ʫʯʝʙ-

ʥʦʡ) ʚʝʨʩʠʠ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʨʷʜʫ ʩ ʥʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʩʠʩ-

ʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic (ʥʦʚʘʷ ʚʝʨʩʠʷ 6). AnyLogic ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʢʦʤʧʘʥʠʝʡ XJTechnologies ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ 

ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʪʝʦʨʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʚ ʦʜ-

ʥʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ: ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ, ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʘʛʝʥʪʥʦʝ. 

ʄʥʦʛʦʧʦʜʭʦʜʥʦʩʪʴ ʥʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. ɸʛʝʥʪʥʳʝ ʤʦʜʝʣʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʠ ʦʜʥʘ ʠʟ 

ʠʟʚʝʩʪʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ GPSS World. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʦʚʦʡ ʩʠʩ-

ʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʤʦ-

ʜʝʣʠ ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʥʝ ʤʝʥʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʯʝʤ 

ʵʪʦ ʩʜʝʣʘʥʦ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ GPSS 

World. ʕʬʬʝʢʪʠʚʥʦʩʪʴ (ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ) ʧʦʣʫʯʘʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ GPSS World ʧʦʜʪʚʝʨʞʜʝʥʘ ʤʥʦʛʦʣʝʪʥʝʡ ʧʨʘʢʪʠʢʦʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʦʟʜʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. AnyLogic ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʙʦʣʝʝ 10 ʣʝʪ, ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʙʠʟʥʝʩ-ʩʨʝʜʝ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ ʝ y

ʩʨʘʚʥʝʥʠʝ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʩʦʧʦʩʪʘʚʣʝʥʠʝ AnyLogic ʩ 

GPSS World ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʦʡ ʧʨʷʤʦʡ ʧʦʩʪʘ-

ʥʦʚʢʝ ʘʚʪʦʨʦʤ ʨʘʙʦʪ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʀʟʚʝʩʪʥʘ ʣʠʰʴ ʩʪʘʪʴʷ [20], ʚ 



 9 

ʢʦʪʦʨʦʡ çʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤ ʀʄè, ʚ ʪʦʤ ʯʠʩʣʝ 

GPSS World ʠ AnyLogic, ʧʦʩʚʷʱʸʥ ʦʯʝʚʠʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʥʝʯʥʦ, ʥʘ ʩʪʦʨʦʥʝ AnyLogic. 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʷʚʣʷʷʩʴ ʘʙʩʪʨʘʢʪʥʳʤ ʦʙʨʘʟʦʤ ʤʦʜʝʣʠ-

ʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʝʛʦ ʧʦʣʥʳʤ ʘʥʘʣʦ-
ʛʦʤ. ɼʦʩʪʘʪʦʯʥʦ ʩʭʦʜʩʪʚʘ ʚ ʪʝʭ ʵʣʝʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʚʚʦʜʠʪʩʷ 
ʧʦʥʷʪʠʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʫ ʠʣʠ ʧʨʦʮʝʩʩʫ. 

ɺ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʨʘʙʦʪʝ ʥʝ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʜʘʪʴ ʚʩʝʩʪʦʨʦʥ-
ʥʶʶ ʦʮʝʥʢʫ ʜʦʩʪʦʠʥʩʪʚʘʤ ʠ ʥʝʜʦʩʪʘʪʢʘʤ ʦʙʝʠʭ ʩʠʩʪʝʤ. ʇʦʜʛʦʪʦʚ-

ʣʝʥʥʳʡ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ, ʠʩʭʦʜʷ ʠʟ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʠʤ ʮʝʣʝʡ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʮʝʥʢʠ ʪʘʢʦʛʦ ʧʣʘʥʘ. ʆʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʤʦʜʝʣʷʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʠʩʪʝʤʳ. 

ʇʨʠ ʦʜʠʥʘʢʦʚʳʭ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʷ ʘʚʪʦʨ ʩʯʣy ʚʦʟʤʦʞʥʳʤ ʥʘʟʚʘʪʴ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʘʜʝʢʚʘʪʥʳʤʠ. 

ʇʦʵʪʦʤʫ ʩʣʦʚʦ çʘʜʝʢʚʘʪʥʦʩʪʴè ʠ ʚʢʣʶʯʝʥʦ ʚ ʥʘʟʚʘʥʠʝ ʨʘʙʦʪʳ. 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘʩʴ ʪʘʢʞʝ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʠʜʝʥʪʠʯʥʦʡ ʨʝʘ-
ʣʠʟʘʮʠʠ ʚʩʝʭ ʬʫʥʢʮʠʡ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʤʦʜʝʣʝʡ ʩʨʝʜʩʪʚʘʤʠ GPSS World ʠ AnyLogic. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷ-
ʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʧʨʦʩʣʝʜʠʪʴ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦ-

ʜʝʣʝʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʧʨʠ ʞʝʣʘʥʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ð ʧʨʦʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʇʦʵʪʦʤʫ ʤʦʥʦʛʨʘ-

ʬʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʘʢ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. 
ɺ ʨʘʙʦʪʝ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʥʦʨʦʜʥʳʭ ʩʠʩʪʝ-
ʤʘʭ, ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʛʦ ʧʦʜʭʦʜʘ. ʄʦʜʝ-

ʣʠ ʥʦʩʷʪ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ. ʆʥʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ. 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʫ 
ʈ. ʇ. ʉʳʧʯʝʥʢʦ ʟʘ ʤʦʨʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʣʝʟʥʳʝ ʩʦʚʝʪʳ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ ʥʘʜ ʤʦʥʦʛʨʘʬʠʝʡ. 
ɹʦʣʴʰʦʝ ʩʧʘʩʠʙʦ ʩʦʪʨʫʜʥʠʢʘʤ ʬʠʨʤʳ çʕʢʩ ɼʞʝʡ ʊʝʢʥʦʣʦʜ-

ʞʠʩè ʇ. ɸ. ʃʝʙʝʜʝʚʫ, ʉ. ɸ. ʉʫʩʣʦʚʫ ʟʘ ʧʣʦʜʦʪʚʦʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʦ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʫ 
ʬʠʨʤʳ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚʝʨʩʠʶ AnyLogic 6. 

ɿʘ ʜʦʧʝʯʘʪʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪ ɹ
ɼ. ɺ. ɹʦʝʚʫ. ɿʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʩʳʣʘʡʪʝ ʘʚʪʦʨʫ ʧʦ ʘʜʨʝʩʫ 

e-mail: boev1943@rambler.ru.  

ɸʚʪʦʨ 
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ɻʃɸɺɸ 1. ʄʆɼɽʃʔ ʆɹʈɸɹʆʊʂʀ ɿɸʇʈʆʉʆɺ ʉɽʈɺɽʈʆʄ 

1.1. ʄʦʜʝʣʴ ʚ GPSS World  

ʇʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʠʤʝʨ, GPSS World, ʚ ʦʙ-

ʱʝʤ ʩʣʫʯʘʝ ʨʝʰʘʶʪʩʷ ʜʚʝ ʟʘʜʘʯʠ. ʅʘʟʦʚʝʤ ʠʭ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ. 

ʇʨʷʤʘʷ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠ ʟʘʜʘʥʥʦʤ ʚʨʝʤʝʥʠ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʆʙʨʘʪʥʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʟʘ ʢʦʪʦʨʦʝ 

ʢʘʢʦʡ-ʣʠʙʦ ʝ yʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʝʪ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ, ʦʩʦʙʝʥʥʦ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ, ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʣʝʝ ʥʘ ʧʨʠʤʝʨʝ. ʅʘʯ-

ʥʸʤ ʧʦʩʪʨʦʝʥʠʝ GPSS-ʤʦʜʝʣʝʡ ʩ ʧʨʷʤʦʡ ʟʘʜʘʯʠ. 

1.1.1. ʈʝʰʝʥʠʝ ʧʨʷʤʦʡ ʟʘʜʘʯʠ 

1.1.1.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʉʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ (ɸʈʄ) ʩ ʠʥʪʝʨʚʘʣʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 1 2ʤʠʥT . ʉʝʨʚʝʨ 

ʠʤʝʝʪ ʚʭʦʜʥʦʡ ʙʫʬʝʨ ʸʤʢʦʩʪʴʶ 5 ʟʘʧʨʦʩʦʚ.  

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʟʘʧʨʦʩʦʚ ʧʦʜʯʠʥʝʥʘ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ 71 6 10  ʦʧS  ʠ ʩʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ 52 2 10  ʦʧ.S  ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʨ-

ʚʝʨʘ 
56 10  ʦʧ/c.Q  ɺ ʩʣʫʯʘʝ ʧʦʣʥʦʡ ʟʘʥʷʪʦʩʪʠ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ 

ʧʦʩʪʫʧʘʶʱʠʡ ʟʘʧʨʦʩ ʪʝʨʷʝʪʩʷ. 

ʇʦʩʪʨʦʠʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʧʨʦʩʦʚ (ʜʘʣʴʰʝ ð ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ), ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʨʚʝ-

ʨʦʤ ʟʘ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 1 ʯʘʩT , ʠ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ (ʜʘʣʴʰʝ ð ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ). 

1.1.1.2. ʋʷʩʥʝʥʠʝ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʉʝʨʚʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʬʘʟʥʫʶ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʨʘʟʦʤʢʥʫʪʦʛʦ ʪʠʧʘ ʩ ʦʞʠʜʘʥʠʝʤ ʠ ʩ ʦʪʢʘʟʘʤʠ. 

ɺ ʤʦʜʝʣʠ ʜʣʷ ʠʤʠʪʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʟʘʧʨʦʩʦʚ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʙʣʦʢ GENERATE, ʜʣʷ ʠʤʠʪʘʮʠʠ ʩʝʨʚʝʨʘ ʢʘʢ ʦʜʥʦʢʘʥʘʣʴʥʦʛʦ 
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ʫʩʪʨʦʡʩʪʚʘ ð ʙʣʦʢʠ SEIZE ʠ RELEASE, ʜʣʷ ʠʤʠʪʘʮʠʠ ʙʫʬʝʨʘ ð

QUEUE ʠ DEPART, ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ð ADVANCE. 

ɺ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʟʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

ʦʧʠʩʘʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ; 

ʩʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ; 

ʩʝʛʤʝʥʪ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʉʝʨʚʝʨʫ ʜʘʜʠʤ ʠʤʷ Server. ɼʣʷ ʚʳʚʦʜʘ ʠʟ ʤʦʜʝʣʠ ʪʨʘʥʟʘʢʪʦʚ, 

ʠʤʠʪʠʨʫʶʱʠʭ ʦʙʨʘʙʦʪʘʥʥʳʝ ʠ ʧʦʪʝʨʷʥʥʳʝ ʟʘʧʨʦʩʳ, ʠʩʧʦʣʴʟʫʝʤ 

ʙʣʦʢʠ TERMINATE ʩ ʤʝʪʢʘʤʠ ObrZap ʠ PotZap ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʟʘʧʨʦʩʦʚ ʠʩʧʦʣʴʟʫʝʤ ʤʝʪʢʫ KolZap. 

ɺʳʙʝʨʝʤ ʤʘʩʰʪʘʙ: 1 ʝʜʠʥʠʮʝ ʤʘʩʰʪʘʙʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ 1 ʩ. ʊʘʢ ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʧʦʩʪʫʧʣʝʥʠ ̫ʟʘʧʨʦ-

ʩʦʚ 1 2ʤʠʥT , ʪʦ ʪʝʧʝʨʴ ʵʪʦ ʙʫʜʝʪ  120 ʝʜ. ʤʦʜ. ɺʨʝʤʝʥʠ. 

ʈʘʩʩʯʠʪʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ 

ʢʘʞʜʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʪ. ʝ. ʧʨʦʚʝʜʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʪʘʢʪʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʫʩʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ) ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95 ʠ ʪʦʯʥʦʩʪʴʶ 0,01. ʈʘʩʯʝʪ ʧʨʦʚʝʜʝʤ ʜʣʷ 

ʭʫʜʰʝʛʦ ʩʣʫʯʘʷ, ʪ. ʝ. ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ 0,5p , ʪʘʢ ʢʘʢ ʜʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ p  ʥʝʠʟʚʝʩʪʥʦ: 

2 2

2 2

1 0,5 1 0,5 0,25
1,96 3,8416 9604.

0,00010,01

p p
N t  

1.1.1.3. ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʤʦʜʝʣʠ 

ʇʦʩʪʨʦʠʤ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ, 

ʪ. ʝ. ʩʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʠ ʩʝʛ-

ʤʝʥʪ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 1.1). 

ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʙʣʦʢʦʚ. 

ʆʥʘ ʩʪʨʦʠʪʩʷ ʪʘʢ. ʀʟ ʤʥʦʞʝʩʪʚʘ ʙʣʦʢʦʚ ʚʳʙʠʨʘʶʪ ʥʫʞʥʳʝ, ʠ ʜʘʣʝʝ 

ʚʳʩʪʨʘʠʚʘʶʪ ʠʭ ʚ ʜʠʘʛʨʘʤʤʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʦʥʠ ʢʘʢ ʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɼʠʘʛʨʘʤʤʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʢʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʣʦʛʠʯʝ-

ʩʢʠʭ ʩʭʝʤ ʨʘʙʦʪʳ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʤʦʜʝʣʠʨʫʝʤʳʭ ʥʘ ʕɺʄ. 

ʊʝʧʝʨʴ ʧʨʠʩʪʫʧʠʤ ʢ ʥʘʧʠʩʘʥʠʶ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠ. 
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ʈʠʩ. 1.1. ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʤʦʜʝʣʠ 

1.1.1.4. ʇʨʦʛʨʘʤʤʘ ʤʦʜʝʣʠ 

ɼʣʷ ʟʘʜʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʤ ʧʝʨʝʤʝʥʥʳʝ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ. ʆʥʠ ʟʘʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ EQU. ʇʝʨʝʤʝʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʘʥʳ ʪʘʢʠʝ ʞʝ ʠʤʝʥʘ, ʢʘʢ ʠ ʚ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ, ʥʦ 

ʜʦʙʘʚʣʝʥ ʟʥʘʢ ʧʦʜʯʝʨʢʠʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, T1_, S1_ ʠ ʪ. ʜ. ɺʨʝʤʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʜʠʤ ʧʝʨʝʤʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʷ VrMod. 

ɸʨʠʬʤʝʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʜʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ 

VrObr ʟʘʧʨʦʩʘ ʥʘ ʩʝʨʚʝʨʝ: 
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VrObr VARIABLE  (Normal(2,(S1_#Koef),(S2_#Koef))))/Q_ 

ʇʝʨʝʤʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷ Koef ʚʚʝʜʝʥʘ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʟʤʝʥʝʥʠʷ 

(ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦ-

ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʦʤʫ ʧʦʜʯʠʥʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞ-

ʥʦʩʪʴ ʟʘʧʨʦʩʦʚ. ʆʩʦʙʝʥʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʧʝ-

ʨʝʤʝʥʥʦʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ VerObr ʟʘʧʨʦʩʦʚ ʥʘ ʩʝʨʚʝʨʝ ʙʫʜʝʤ ʦʧ-

ʨʝʜʝʣʷʪʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʳʭ N$ObrZap ʟʘ-

ʧʨʦʩʦʚ ʢ ʢʦʣʠʯʝʩʪʚʫ ʚʩʝʛʦ ʧʦʩʪʫʧʠʚʰʠʭ N$KolZap ʟʘʧʨʦʩʦʚ: 

VerObr VARIABLE  N$ObrZap/N$KolZap 

ɺ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ VerObr, ʥʘʧʨʠʤʝʨ, N$ObrZap ð 

ʩʠʩʪʝʤʥʳʡ ʯʠʩʣʦʚʦʡ ʘʪʨʠʙʫʪ ð ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʘʢʪʦʚ, ʚʦʰʝʜʰʠʭ 

ʚ ʙʣʦʢ ʩ ʤʝʪʢʦʡ ObrZap, ʘ N$KolZap ð ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʘʢʪʦʚ, 

ʚʦʰʝʜʰʠʭ ʚ ʙʣʦʢ ʩ ʤʝʪʢʦʡ KolZap. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

Res VARIABLE  INT(N$ObrZap/X$Prog) 

ɺʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠ ʠʤʝʝʪʩʷ. 

ʅʘʧʠʰʝʤ ʧʨʦʛʨʘʤʤʫ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ. 

; ʆʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ. ʇʨʷʤʘʷ ʟʘʜʘʯʘ 

; ɿʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

T1_ EQU 120  ; ʉʨʝʜʥʠʡ ʠʥʪʝʨʚʘʣ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʦʚ, ʩ 

S1_ EQU 60000000 ; ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦ-

ʩʪʠ ʟʘʧʨʦʩʦʚ, ʦʧ 

S2_ EQU 200000 ; ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʟʘʧʨʦʩʦʚ, ʦʧ 

Q_ EQU 600000 ; ʉʨʝʜʥʷ ̫ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ ɹʩʝʨʚʝʨʘ, ʦʧ/ʩ 

Emk EQU 5  ; ɪʤʢʦʩʪʴ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ 

Koef EQU 1  ; ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

VrObr VARIABLE  (Normal(9,(S1_#Koef),(S2_#Koef)))/Q_ 

VerObr VARIABLE  N$ObrZap/N$KolZap 

Res VARIABLE  INT(N$ObrZap/X$Prog) 

VrMod EQU 3600 ; ɺʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 1 ʝʜ. ʤʦʜ. ʚʨʝʤʝʥʠ = 1 ʩ. 

; ʉʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

 GENERATE (Exponential(2,0,T1_)) ; ʀʩʪʦʯʥʠʢ ʟʘʧʨʦʩʦʚ 

KolZap TEST L Q$Server,Emk,PotZap   ; ɿʘʥʷʪ ʣʠ ʙʫʬʝʨ? 

 QUEUE Server ; ɺʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ ʢ ʩʝʨʚʝʨʫ 
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 SEIZE  Server ; ɿʘʥʷʪʴ ʩʝʨʚʝʨ 

 DEPART Server ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ ʢ ʩʝʨʚʝʨʫ 

 ADVANCE V$VrObr ; ʀʤʠʪʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ 

 SAVEVALUE SumTime+,M1; ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʟʘʧʨʦʩʦʚ 

 RELEASE Server ; ʆʩʚʦʙʦʜʠʪʴ ʩʝʨʚʝʨ 

ObrZap TERMINATE  ; ʆʙʨʘʙʦʪʘʥʥʳʝ ʟʘʧʨʦʩʳ 

PotZap TERMINATE  ; ʇʦʪʝʨʷʥʥʳʝ ʟʘʧʨʦʩʳ 

; ʉʝʛʤʝʥʪ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ 

 GENERATE  VrMod 

 TEST L  X$Prog,TG1,Met1 ; ɽʩʣʠ X$Prog < TG1, 

 SAVEVALUE Prog,TG1 ; ʪʦ X$Prog = TG1 

Met1 TEST E  TG1,1,Met2 ; ɽʩʣʠ TG1 = 1, ʪʦ 

 SAVEVALUE VerObr,V$VerObr ; ʨʘʩʯʝʪ ʠ ʩʦʭʨʘʥʝʥʠʝ  

ʚ ʷʯʝʡʢʝ VerObr ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

 SAVEVALUE Res,V$Res ; ʯʠʩʣʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ 

 SAVEVALUE TimeMean,(X$SumTime/N$ObrZap) 

Met2 TERMINATE 1 

 START 9604  ; ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ 

ʇʨʠ ʨʘʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ Res ʚ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ N$ObrZap/X$Prog ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʠʩʣʦ ʧʨʦ-

ʛʦʥʦʚ. ɺ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ ʫʢʘʟʘʥʦ ʥʝ ʷʚʥʦʝ ʯʠʩʣʦ ʧʨʦ-

ʛʦʥʦʚ, ʘ ʚ ʚʠʜʝ ʩʦʜʝʨʞʠʤʦʛʦ ʷʯʝʡʢʠ X$Prog. ʏʠʩʣʦ ʧʨʦʛʦʥʦʚ ʟʘʥʦ-

ʩʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʵʪʫ ʷʯʝʡʢʫ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʝʨʚʦʛʦ ʧʨʦʛʦʥʘ 

ʤʦʜʝʣʠ, ʥʦ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʠʟ ʩʯʝʪʯʠʢʘ ʟʘʚʝʨʰʝʥʠʡ TG1 

ʙʫʜʝʪ ʚʳʯʪʝʥʘ ʧʝʨʚʘʷ ʝʜʠʥʠʮʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳ-

ʨʘʞʝʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʧʨʦʛʦʥʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʜʝʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʪ ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʦʙ-

ʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʨʦʙʥʳʤ ʯʠʩʣʦʤ, ʪʦ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʮʝʣʦʛʦ ʯʠʩʣʘ, ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʚ ʷʯʝʡʢʫ Res, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʦʮʝʜʫʨʘ INT ʠʟ ʚʩʪʨʦʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ. 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ X$TimeMean ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ X$SumTime ʢ ʢʦʣʠʯʝ-

ʩʪʚʫ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ N$ObrZap. ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ X$TimeMean ʢʘʢ ʩʫʤʤʫ ʩʨʝʜʥʠʭ ʚʨʝʤʝʥ ʦʙʨʘʙʦʪʢʠ ʦʜ-

ʥʦʛʦ ʪʨʘʥʟʘʢʪʘ ʥʘ ʩʝʨʚʝʨʝ ʠ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʚ ʦʯʝʨʝʜʠ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪ ʠʩʢʦʤʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʛʦʥʘ, ʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʧʦʩʣʝʜʥʝʛʦ ʧʨʦʛʦʥʘ, ʪ. ʝ. ʢʦʛʜʘ ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ ʟʘʚʝʨʰʝʥʠʡ 

ʙʫʜʝʪ ʨʘʚʥʦ ʝʜʠʥʠʮʝ (TG1 = 1). 
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1.1.1.5. ɺʚʦʜ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠ, ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ 

ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

1. ɿʘʧʫʩʪʠʪʝ GPSS World. 

2. ɿʘʢʨʦʡʪʝ ʦʢʥʦ ʥʘʧʦʤʠʥʘʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ 

çɿʘʤʝʪʦʢè. ʆʪʢʨʦʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ. 

3. ɼʣʷ ʚʚʦʜʘ ʪʝʢʩʪʘ GPSS World ʠʤʝʝʪ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ. ʆʪ-

ʢʨʦʡʪʝ ʦʢʥʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʚ ʤʝʥʶ File 

/ New ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ ʚʳʙʝʨʠʪʝ Model. ʅʘʞʤʠʪʝ Ok. 

4. ʅʘʙʝʨʠʪʝ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠ, ʪ. ʝ. ʩʦʟʜʘʡʪʝ ʦʙʲʝʢʪ 

çʄʦʜʝʣʴè. ʇʨʠ ʚʚʦʜʝ ʪʝʢʩʪʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʚʠʰʫ [Tab]. 

ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʥʘʙʦʨʘ ʊ1_ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ [Tab]. ʀʥʪʝʨ-

ʚʘʣʳ ʪʘʙʫʣʷʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

5. ʇʦʩʣʝ ʚʚʦʜʘ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠ ʩʦʟʜʘʡʪʝ ʦʙʲʝʢʪ çʇʨʦʮʝʩʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʪʨʘʥʩʣʠʨʦʚʘʥʥʳʡ ʦʙʲ-

ʝʢʪ çʄʦʜʝʣʴè. ɼʣʷ ʪʨʘʥʩʣʷʮʠʠ ʚʳʙʝʨʠʪʝ Command / Create Simu-

lation. ʇʦ ʵʪʦʡ ʢʦʤʘʥʜʝ ʪʨʘʥʩʣʷʪʦʨ GPSS ʧʨʦʚʝʨʷʝʪ ʧʨʦʛʨʘʤʤʫ 

ʤʦʜʝʣʠ ʥʘ ʥʘʣʠʯʠʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. 

6. ʇʨʠ ʥʘʣʠʯʠʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʩʠʩʪʝʤʘ ʚ ʦʢʥʝ JOUR-

NAL  ʚʳʜʘʩʪ ʩʧʠʩʦʢ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʪʨʘʥʩʣʷʮʠʠ. ʇʝʨʝʡʜʠ-

ʪʝ ʢ ʧ. 7. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ ʚ ʦʢʥʝ JOURNAL  ʧʦʷʚʠʪʩʷ ʩʦ-

ʦʙʱʝʥʠʝ Model Translation Begun. Ready. ʇʝʨʝʡʜʠʪʝ ʢ ʧ. 9. 

7. ʀʩʧʨʘʚʴʪʝ ʦʰʠʙʢʠ. ɼʣʷ ʧʦʠʩʢʘ ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʳ 

ʤʦʜʝʣʠ ʠ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʡʪʝ ʢʦʤʘʥʜʫ Search / Next Er-

ror, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʡʜʷ ʠʟ ʦʢʥʘ JOURNAL  ʚ ʪʝʢʩʪ ʧʨʦʛʨʘʤ-

ʤʳ ʤʦʜʝʣʠ. ʇʨʠ ʧʝʨʚʦʤ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʢʦʤʘʥʜʳ ʢʫʨʩʦʨ ʤʳʰʠ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʩʪʨʦʢʝ ʪʝʢʩʪʘ ʤʦʜʝʣʠ ʩ ʦʰʠʙʢʦʡ. ʇʦʩʣʝ ʠʩʧʨʘʚʣʝʥʠʷ 

ʧʝʨʚʦʡ ʦʰʠʙʢʠ ʚʥʦʚʴ ʠʩʧʦʣʴʟʫʡʪʝ ʢʦʤʘʥʜʫ Search / Next Error  ʠ 

ʪ.ʜ. ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʳ. 

8. ʇʦʩʣʝ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʝʨʝʡʜʠʪʝ ʢ ʧ.5. 

9. ʉʦʭʨʘʥʠʪʝ ʤʦʜʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ File / 

Save As. ɼʘʡʪʝ ʤʦʜʝʣʠ ʠʤʷ ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟ-

ʜʝʣʠʡ ʠ ʥʘʞʤʠʪʝ Ok. 

10. ʆʪʢʣʠʢʦʤ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ. ʈʘʥʝʝ ʚʳ ʨʘʩʩʯʠʪʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʤʦ-

ʜʝʣʠ ʜʣʷ ʭʫʜʰʝʛʦ ʩʣʫʯʘʷ ʧʨʠ ʪʦʯʥʦʩʪʠ 0,01, ʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ 0,95: N = 9604. 

11. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ 

Command / Start ʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʤʝʩʪʦ 1 ʥʘʙʝʨʠʪʝ 9604. 

ʅʘʞʤʠʪʝ Ok. 
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12. ʇʨʠ ʥʘʣʠʯʠʠ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʜʣʷ ʠʭ ʧʦʠʩʢʘ ʚ ʪʝʢʩʪʝ 

ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʡʪʝ ʢʦʤʘʥʜʫ Search / 

Goto Line ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ ʦʰʠʙʦʢ ʫʢʘʟʘʥʦ ʚ ʦʢʥʝ JOURNAL . 

ʊʘʤ ʞʝ (ʚ ʦʢʥʝ JOURNAL) ʫʢʘʟʘʥʳ ʥʦʤʝʨʘ ʩʪʨʦʢ ʩ ʦʰʠʙʢʘʤʠ. 

13. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʤʦʜʝʣʠ ʧʦ ʦʢʦʥʯʘʥʠʠ 

ʝy ʨʘʙʦʪʳ ʩʠʩʪʝʤʘ GPSS World ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʩʪʘʥʜʘʨʪ-

ʥʳʡ ʦʪʯʝʪ, ʢʦʪʦʨʳʡ ʧʦʷʚʠʪʩʷ ʚ ʦʢʥʝ Report. ɺ ʦʢʥʝ ʙʫʜʫʪ ʩʦʜʝʨ-

ʞʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ʦʙ ʠʤʝʥʘʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ; 

ʙʣʦʢʘʭ ʤʦʜʝʣʠ; 

ʆʂʋ ʠ ʄʂʋ; 

ʦʯʝʨʝʜʷʭ; 

ʩʦʭʨʘʥʷʝʤʳʭ ʚʝʣʠʯʠʥʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʠʤ, ʯʪʦ ʟʘ ʦʜʠʥ ʯʘʩ 

ʩʝʨʚʝʨʦʤ ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥʦ 29N  ʟʘʧʨʦʩʦʚ, ʘ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘ-

ʙʦʪʢʠ ʩʦʩʪʘʚʠʪ VerObr 0,97. ɽʩʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ 

INT ð ʚʳʜʝʣʝʥʠʷ ʮʝʣʦʛʦ ʯʠʩʣʘ ʩ ʦʪʙʨʘʩʳʚʘʥʠʝʤ ʜʨʦʙʥʦʡ ʯʘʩʪʠ, 

ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥʦ 29,161 ʟʘʧʨʦʩʘ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ 

ʟʘʧʨʦʩʘ ʩʦʩʪʘʚʠʪ TimeMean =255,262. 

1.1.1.6. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʦʪʩʝʠʚʘʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ) 

ʉʫʱʥʦʩʪʴ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʦʠʪ ʚ ʧʨʦʚʝʜʝʥʠʠ ʤʥʦʛʦʬʘʢ-
ʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ 
ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ) 
ʥʘ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ (ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 
ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ). 
ɼʣʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʜʚʘ ʫʨʦʚʥʷ ð ʥʠʞ-

ʥʠʡ ʠ ʚʝʨʭʥʠʡ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʫʨʦʚʥʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪ-
ʩʪʦʷʱʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʞʝ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪʢʣʠʢʦʚ. 
ɺ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʦʪ ʪʨʝʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 
ʩʣʝʜʫʶʱʠʭ ʠʭ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 
(ʪʘʙʣ. 1.1): 

ʊʘʙʣʠʮʘ 1.1 

ʋʨʦʚʥʠ 

ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨʳ 

T1_, ʩ Koef Q_, ʦʧ/c 

ʅʠʞʥʠʡ 60 0.5 300000 

ɺʝʨʭʥʠʡ 180 1.5 700000 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʩʦʟʜʘʥʥʳʤ ʚ ʧ. 1.1.1.4 ʦʙʲʝʢʪʦʤ çʄʦʜʝʣʴè. ɺ ʧʨʦʛʨʘʤʤʝ ʤʦʜʝʣʠ 

ʫʜʘʣʠʪʝ ʧʦʩʣʝʜʥʶ  ʁʩʪʨʦʢʫ. 

ʆʪʢʨʦʡʪʝ ʤʦʜʝʣʴ ʇʨʷʤʘʷ ʟʘʜʘʯʘ. ɺʳʙʝʨʠʪʝ Edit  / Insert Expe-

riment  / Screening é (ʇʨʘʚʢʘ / ɺʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ / ʆʪʩʝʠ-

ʚʘʶʱʠʡ é). 

ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Screening Experiment Generator 

(ɻʝʥʝʨʘʪʦʨ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) (ʨʠʩ. 1.2). 

ʇʨʠʩʪʫʧʠʪʝ ʢ ʟʘʧʦʣʥʝʥʠʶ ʧʦʣʝʡ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. 

ɺ ʧʦʣʷ Experiment Name (ʀʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ) ʠ Run Proce-

dure Name (ʀʤʷ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ) ʚʚʝʜʠʪʝ, ʥʘʧʨʠʤʝʨ, 

Dis_Server ʠ Dis_Server_Run ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 1.3). 

ʀʤʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʫ ʠ ʧʨʦʮʝʜʫʨʝ ʟʘʧʫʩʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʪy 

ʧʦʣʴʟʦʚʘʪʝʣʴ. 
ɼʘʣʴʰʝ ʨʘʩʧʦʣʦʞʝʥʘ ʛʨʫʧʧʘ ʧʦʣʝʡ Factors (ʌʘʢʪʦʨʳ). ɺ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘ-

ʧʨʦʩʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʩʝʨʚʝʨ. ʌʘʢʪʦʨʳ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʤʠ ʨʘʥʝʝ (ʩʤ. ʪʘʙʣ. 1.1). 

ʈʠʩ. 1.2. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʥʝʟʘʧʦʣʥʝʥʥʦʝ) Screening Experiment 

Generator (ɻʝʥʝʨʘʪʦʨ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) 



18 

ʈʠʩ. 1.3. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʟʘʧʦʣʥʝʥʥʦʝ) Screening Experiment 

Generator (ɻʝʥʝʨʘʪʦʨ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) 

ɺ GPSS World ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʥʠʝ ʢʦ-

ʪʦʨʳʭ ʥʘ ʬʫʥʢʮʠʶ ʦʪʢʣʠʢʘ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʩ-

ʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʨʘʚʥʦ ʰʝʩʪʠ. 

ɺʚʝʜʠʪʝ ʨʘʥʝʝ ʚʳʙʨʘʥʥʳʝ ʬʘʢʪʦʨʳ, ʥʘʯʠʥʘʷ ʩ ʬʘʢʪʦʨʘ ɸ. ɺ ʧʦ-

ʣʝ Name (User Variable) (ʀʤʷ (ʇʝʨʝʤʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷ)) ʚʚʝ-

ʜʠʪʝ ʠʤʷ ʬʘʢʪʦʨʘ, ʚ ʧʦʣʷ Value1 ʠ Value2 ð ʝʛʦ ʥʠʞʥʠʡ ʠ ʚʝʨʭ-

ʥʠʡ ʫʨʦʚʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʚʚʦʜʘ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʡ ʨʘʙʦʪʳ ʙʫʜʝʤ ʠʤʝʪʴ ʬʘʢʪʦʨʳ ɸ, ɺ ʠ ʉ. 

ʅʠʞʝ ʠʜʝʪ ʛʨʫʧʧʘ Fraction (ʏʘʩʪʴ ʧʦʣʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ). 

ʕʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʦʜʠʤʳʡ ʚ GPSS World, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʳʤ 

ʬʘʢʪʦʨʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ (ʇʌʕ) ʠʣʠ ʜʨʦʙʥʳʤ ʬʘʢʪʦʨʥʳʤ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʤ (ɼʌʕ). ɻʨʫʧʧʘ Fraction (ʏʘʩʪʴ ʜʨʦʙʥʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ) ʧʦʟʚʦʣʷʝʪ ʵʪʦ ʟʘʜʘʚʘʪʴ, ʪ. ʝ. ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ, ʢʘʢ ʚʘʤ ʠʟ-

ʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʦʯʝʪʘʥʠʡ 

ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ʚ ʥʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʠ ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ. 

ʋʩʪʘʥʦʚʢʝ ʇʌʕ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʥʦʧʢʘ Full, ʜʣʷ ɼʌʕ ʚ 1/2 ʦʪ 

ʇʌʕ ð Half, ʚ 1/4 ð Quarter, ʚ 1/8 ð Eight, ʚ 1/16 ð Sixteen. 
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ʋʩʪʘʥʦʚʠʪʝ ʧʦʢʘ Half  (1/2). ʉʧʨʘʚʘ ʧʦʜ Run Count ʧʦʚ̫ʠʪʩʷ 

ʯʠʩʣʦ 4, ʪʘʢ ʢʘʢ 22 4. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʦʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʚ ʢʘʞʜʦʤ ʥʘʙʣʶʜʝʥʠʠ 

ʙʫʜʝʪ ʫʢʘʟʘʥʦ ʧʦʟʞʝ. 

ɺ ʧʦʣʝ Expression (ɺʳʨʘʞʝʥʠʝ) ʛʨʫʧʧʳ Result (ʈʝʟʫʣʴʪʘʪ) 

ʚʚʝʜʠʪʝ ʚʳʨʘʞʝʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʳʯʠʩʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘ-

ʙʦʪʢʠ ʟʘʧʨʦʩʦʚ: N$ObrZap/N$KolZap . 

ʇʦʩʣʝ ʛʨʫʧʧʳ Result (ʈʝʟʫʣʴʪʘʪ) ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʬʣʘʞʢʘ, ʧʦ-

ʟʚʦʣʷʶʱʠʝ ʚʳʙʠʨʘʪʴ ʦʧʮʠʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʦʧʮʠʠ Generate Run Procedure ʚʤʝʩʪʝ ʩ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʤ ʩʦʟʜʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʮʝʜʫʨʘ ʟʘʧʫʩʢʘ, ʢʦʪʦʨʫʶ ʧʦʣɹ-

ʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʦʛʣʘʩʥʦ ʩʚʦʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɺʳʙʦʨ ʚʪʦʨʦʡ ʦʧʮʠʠ Load F11 with  CONDUCT Command ʟʘ-

ʢʨʝʧʣʷʝʪ ʢʦʤʘʥʜʫ CONDUCT ʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʣʘʚʠʰʝʡ F11. 

ʊʦʛʜʘ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ çʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷè ʜʣʷ ʟʘ-

ʧʫʩʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʫʞʥʦ ʪʦʣʴʢʦ ʥʘʞʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʣʘ-

ʚʠʰʫ F11. ɺʳʙʝʨʠʪʝ ʦʙʝ ʦʧʮʠʠ. 

ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʛʨʫʧʧʳ 

ʩʤʝʰʠʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Alias Groups 

(ɻʨʫʧʧʳ ʩʤʝʰʠʚʘʥʠʷ). ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Alias Groups 

(ɻʨʫʧʧʳ ʩʤʝʰʠʚʘʥʠʷ) (ʨʠʩ. 1.4). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʨʫʧʧ ʩʤʝʰʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʥʘʯʘʣʝ ʥʘʡʪʠ 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʘ ʟʘʪʝʤ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʨʘʟʣʠʯʠʤʳ, 

ʪʘʢ ʢʘʢ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ ʩʤʝʰʠʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ɸ ʠ ɺ ð ɸɺ. 

ʈʠʩ. 1.4. ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Alias Groups (ɻʨʫʧʧʳ ʩʤʝʰʠʚʘʥʠʷ) 



20 

ʀʟ ʨʠʩ. 1.4 ʚʠʜʥʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʝʪ. ʌʘʢʪʦʨʳ 

ɸ, ɺ ʠ ʉ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʩʤʝʰʠʚʘʥʠʷ ʧʦ ʜʚʘ ʬʘʢ-

ʪʦʨʘ ʚ ʢʘʞʜʦʤ. ʅʝʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʩʫʜʠʪʴ ʦʙ ʵʬʬʝʢʪʘʭ, ʪ. ʝ. ʦ 

ʚʣʠʷʥʠʠ ʥʘ ʦʪʢʣʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʚʫʭ ʬʘʢʪʦʨʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʵʪʦʛʦ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ Cancel (ʆʪʤʝʥʘ). 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Screening Experiment Generator (ɻʝʥʝʨʘ-

ʪʦʨ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) ʚ ʛʨʫʧʧʝ Fraction (ʏʘʩʪʴ 

ʜʨʦʙʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) ʫʩʪʘʥʦʚʠʪʝ Full  (ʇʌʕ). ʇʦʜ Run Count 

ʧʦʷʚʠʪʩʷ ʯʠʩʣʦ 8. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʢʥʦʧʢʘ Alias Groups (ɻʨʫʧʧʳ ʩʤʝʰʠ-

ʚʘʥʠʷ) ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ Full  

(ʇʌʕ) ʥʝ ʙʫʜʝʪ ʘʢʪʠʚʥʦʡ. 

ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ Plus ï ʦʧʝʨʘʪʦʨʳ ʠ ʚʩʪʘʚʠʪʴ ʠʭ ʚ 

ʥʠʞʥʶʶ ʯʘʩʪʴ ʤʦʜʝʣʠ ʇʨʷʤʘʷ ʟʘʜʘʯʘ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

Insert Experiment (ɺʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ), ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ 

ʣʝʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ Screening Experiment Ge-

nerator (ɻʝʥʝʨʘʪʦʨ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ). 

ʊʘʢ ʢʘʢ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʧʮʠʷ Generate Run Procedure, ʪʦ ʩʦʟ-

ʜʘʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʮʝʜʫʨʘ ʟʘʧʫʩʢʘ ʩ ʠʤʝʥʝʤ Dis_Server_Run. 

ʇʦʷʚʠʪʩʷ ʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʜʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʠʟʤʝʥʠʪʴ ʧʨʦʮʝʜʫʨʫ ʟʘʧʫʩʢʘ ʩʦʛʣʘʩʥʦ ʩʚʦʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

(ʨʠʩ. 1.5). 

ʈʠʩ. 1.5. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ 
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ʈʠʩ. 1.6. ʋʩʣʦʚʠʷ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʇʝʨʝʡʜʠʪʝ, ʧʦʣʴʟʫʷʩʴ ʢʣʘʚʠʰʘʤʠ ʚʚʝʨʭ-ʚʥʠʟ, ʚ ʢʦʥʝʮ ʧʨʦʮʝʜʫ-

ʨʳ ʟʘʧʫʩʢʘ. ʊʘʤ ʚ ʨʘʟʜʝʣʝ Set up your own run conditions (ɿʘʜʘʡʪʝ 

ʩʚʦʠ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʝʥʠʷ) ʠʤʝʶʪʩʷ ʜʚʝ ʢʦʤʘʥʜʳ START, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʠʪʩʷ ʢʦʤʘʥʜʘ RESET (ʨʠʩ. 1.6). 

ʇʦʷʩʥʠʤ ʥʘʟʥʘʯʝʥʠʝ ʵʪʠʭ ʢʦʤʘʥʜ. 

ʇʝʨʚʦʡ ʢʦʤʘʥʜʦʡ START 

DoCommand(ñSTART 100,NPò); /*Get past the Startup Period. */  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʚ ʥʝʫʩʪʦʷʚʰʝʤʩʷ ʨʝʞʠʤʝ. 

ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʣʛʦ, 

ʪʦ ʩʠʩʪʝʤʘ ʧʨʠʭʦʜʠʪ ʚ ʩʪʘʮʠʦʥʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ 

ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ? ʏʘʩʪʦ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʦʧʳʪʘ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʩ ʤʦʜʝʣʴʶ. ʂʦʤʘʥʜʘ RESET ʩʣʫʞʠʪ ʜʣʷ ʵʪʦ-

ʛʦ. ʆʥʘ ʩʙʨʘʩʳʚʘʝʪ ʚ ʥʦʣʴ ʥʘʢʦʧʣʝʥʥʫʶ ʥʘ ʥʝʫʩʪʦʷʚʰʝʤʩʷ ʨʝʞʠʤʝ 

ʩʪʘʪʠʩʪʠʢʫ ʙʝʟ ʫʜʘʣʝʥʠʷ ʪʨʘʥʟʘʢʪʦʚ ʠʟ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
ɺʪʦʨʦʡ ʢʦʤʘʥʜʦʡ START 

DoCommand(ñSTART 1000,NPò); /*Run the Simulation. */  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʚ ʥʘʙʣʶʜʝʥʠʠ, ʪ. ʝ. ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʛʦʥʦʚ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʨʘʥʝʝ ʧʨʠ ʪʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʠ-

ʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ: N = 9604. ʀʟʤʝʥʠʪʝ 1000 ʥʘ 9604 (ʨʠʩ. 1.7). 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ ʚʦʟʤʦʞʥʘ ʜʦ ʠ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʘ ʢ ʦʙʲʝʢʪʫ çʄʦʜʝʣʴè.  
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ʈʠʩ. 1.7. ʋʩʣʦʚʠʷ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʇʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʥʘʞʤʠʪʝ Ok. 

 ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ Plus ï ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ. ʀʟʫ-

ʯʠʪʝ ʝʛʦ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ GPSS World. 

ɺ ʥʘʯʘʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʠ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (UN-

SPECIFIED) ʤʘʪʨʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʣʝʝ ʠʤʝʶʪʩʷ Plus ï ʦʧʝʨʘʪʦ-

ʨʳ, ʢʦʪʦʨʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʘʙʣʶʜʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪ ʩʦʯʝʪʘʥʠʷ 

ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʪʘʢʠʭ ʩʦʯʝʪʘʥʠʡ 

ʚʦʩʝʤʴ. 

Plus ï ʵʢʩʧʝʨʠʤʝʥʪ ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʚʳʟʦʚ Plus ï ʧʨʦʮʝʜʫʨʳ ʟʘ-

ʧʫʩʢʘ. ʇʨʦʮʝʜʫʨʘ ʟʘʧʫʩʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʛʝʥʝʨʠʨʫʝ-

ʤʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʠ ʧʨʦʮʝʩʩʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʥʘ ʚʳʟʳʚʘʝʪʩʷ 

ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ ʪʨʝʙʫʝʪʩʷ ʩʜʝʣʘʪʴ ʥʘʙʣʶʜʝʥʠʡ. ʊʘʢ ʢʘʢ ʧʨʦ-

ʮʝʜʫʨʘ ʟʘʧʫʩʢʘ ʚʳʟʳʚʘʝʪʩʷ Plus ï ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʝʡ ʨʘʟʨʝʰʘʝʪʩʷ 

ʚʳʟʳʚʘʪʴ ʙʠʙʣʠʦʪʝʯʥʫʶ ʧʨʦʮʝʜʫʨʫ DoCommand ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʳʧʦʣʥʷʪʴ RMULT, CLEAR, RESET ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʢʦʤʘʥʜʳ 

GPSS. ʇʦʵʪʦʤʫ ʚʩʝ ʢʦʤʘʥʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦ-

ʚʠʡ ʥʘʙʣʶʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʙʥʫʣʝʥʠʝ ʩʦʭʨʘʥʷʝʤʳʭ ʷʯʝʝʢ, ʩʣʝʜʫ-

ʝʪ ʧʦʤʝʱʘʪʴ ʚ ʧʨʦʮʝʜʫʨʫ ʟʘʧʫʩʢʘ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʨʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʦʙʥʫʣʝʥʠʠ ʧʝʨʝʤʝʥ-

ʥʳʭ ʧʝʨʝʜ ʦʯʝʨʝʜʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ CLEAR 

OFF. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʯʠʩʣʘ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠ-

ʩʝʣ ʚ ʢʘʞʜʦʤ ʥʘʙʣʶʜʝʥʠʠ ʧʨʦʮʝʜʫʨʝ ʧʝʨʝʜʘʝʪʩʷ ʥʦʤʝʨ ʟʘʧʫʩʢʘ. 



23 

****************************************************  

*                                          Dis_Server                                          *  

*                      ʌʘʢʪʦʨʥʳʡ ʦʪʩʝʠʚʘʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ            *  

****************************************************  

Dis_Server_Results MATRIX  ,2,2,2 

 INITIAL Dis_Server_Results,UNSPECIFIED 

Dis_Server_NextRunNumber EQU 0 

EXPERIMENT Dis_Server() BEGIN 

 

 /*  ʅʘʙʣʶʜʝʥʠʝ 1  */ 

 T1_ = 60; 

 Koef = 0.5; 

 Q_ = 300000; 

 IF (StringCompare(DataType(Dis_Server_Results[1,1,1]), 

   "UNSPECIFIED")'E'0) 

 THEN BEGIN 

/* ʋʩʪʘʥʦʚʠʪʴ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ */ 

 Dis_Server_NextRunNumber = 1; 

/*  ɿʘʧʠʩʘʪʴ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʟʘʧʫʩʪʠʪʴ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ*/  

 Dis_Server_GetResult(); 

 Dis_Server_Results[1,1,1] = N$ObrZap/N$KolZap; 

 END; 

 /*  ʅʘʙʣʶʜʝʥʠʝ 2  */ 

 T1_ = 60; 

 Koef = 0.5; 

 Q_ = 700000; 

 IF (StringCompare(DataType(Dis_Server_Results[1,1,2]), 

   "UNSPECIFIED")'E'0) 

 THEN BEGIN 

/*  ɿʘʧʠʩʘʪʴ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʟʘʧʫʩʪʠʪʴ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ */  

 Dis_Server_GetResult(); 

 Dis_Server_Results[1,1,2] = N$ObrZap/N$KolZap; 

 END; 

 /*  ʅʘʙʣʶʜʝʥʠʷ 3 ï 7 ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʧʨʦʧʫʱʝʥʳ */  

 /*  ʅʘʙʣʶʜʝʥʠʝ 8  */ 

 T1_ = 180; 

 Koef = 1.5; 

 Q_ = 700000; 

 IF (StringCompare(DataType(Dis_Server_Results[2,2,2]), 

   "UNSPECIFIED")'E'0) 

 THEN BEGIN 

/*  ɿʘʧʠʩʘʪʴ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʟʘʧʫʩʪʠʪʴ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ */  

 Dis_Server_GetResult(); 
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 Dis_Server_Results[2,2,2] = N$ObrZap/N$KolZap; 

 END; 

/*  ʕʬʬʝʢʪʳ ʩʤʝʰʠʚʘʥʠʷ ʚ ʜʨʦʙʥʦʤ ʬʘʢʪʦʨʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ */  

 SE_Effects(Dis_Server_Results,"I"); 

END; 

*******************************************************  

*                       ʇʨʦʮʝʜʫʨʘ ʟʘʧʫʩʢʘ ʥʘʙʣʶʜʝʥʠʷ                             *  

********** *********************************************  

PROCEDURE Dis_Server_GetResult() BEGIN 

/* ɺʳʧʦʣʥʠʪʴ ʫʢʘʟʘʥʥʦʝ ʯʠʩʣʦ ʧʨʦʛʦʥʦʚ ʠ ʟʘʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. */  

/*  ʌʘʢʪʦʨʳ ʜʣʷ ʵʪʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʫʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ.  */  

TEMPORARY CurrentYield,ShowString,CommandString; 

/*  ɺʳʟʦʚ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ  */  

    Dis_Server_Run(Dis_Server_NextRunNumber); 

    CurrentYield = N$ObrZap/N$KolZap; 

    ShowString = PolyCatenate("Run ",String(Dis_Server_NextRunNumber),". 

", "" );  

    ShowString = PolyCatenate(ShowString,"  Yield=",String(CurrentYield),". 

");  

    ShowString = PolyCatenate(ShowString," T1_=",String(T1_), ";" );  

    ShowString = PolyCatenate(ShowString," Koef=",String(Koef), ";" );  

    ShowString = PolyCatenate(ShowString," Q_=",String(Q_), ";" );  

    CommandString = PolyCatenate("SHOW """,ShowString,"""", "" );  

    DoCommand(CommandString); 

    Dis_Server_NextRunNumber = Dis_Server_NextRunNumber + 1; 

    RETURN CurrentYield; 

END; 

*******************************************************  

*            ʇʨʦʮʝʜʫʨʘ ʟʘʧʫʩʢʘ   *  

*******************************************************  

PROCEDURE Dis_Server_Run(Run_Number) BEGIN 

    DoCommand("CLEAR OFF");      /* ʀʩʧʦʣʴʟʦʚʘʪʴ OFF ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ. */  

/* ʋʚʝʣʠʯʴʪʝ ʯʠʩʣʦ ʢʦʤʘʥʜ RMULT, ʝʩʣʠ ʫ ʚʘʩ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ɻʉʏ. */  

/* ɿʘʜʘʪʴ ʥʦʚʳʝ ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ ʚʩʝʤ ʧʦʪʦʢʘʤ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. */  

    TEMPORARY CommandString; 

/* ɺʳʯʠʩʣʠʪʴ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ DoCommand. */  

    CommandString = Catenate("RMULT ",Run_Number#111); 

/* DoCommand ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʪʨʦʢʫ ʚ ʛʣʦʙʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ. */  

    DoCommand(CommandString);  

/* ʋʩʪʘʥʦʚʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʝʥʠʷ. */ 

    DoCommand("START 100,NP");     /* ʇʨʦʡʪʠ ʥʝʫʩʪʦʷʚʰʠʡʩʷ ʨʝʞʠʤ. */  

    DoCommand("RESET");                  /* ʅʘʯʘʪʴ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ. */  
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    DoCommand("START 9604,NP");  /* ʇʨʦʚʝʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. */  

END; 

ʇʨʦʚʝʜʝʤ ʵʢʩʧʝʨʠʤʝʥʪ. ɼʣʷ ʚʳʟʦʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʥʘʟʥʘʯʝ-

ʥʘ ʢʦʤʘʥʜʘ CONDUCT. ʆʜʥʘʢʦ ʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʣʘʚʠʰʝʡ 

[F11]  ʙʳʣʘ ʟʘʢʨʝʧʣʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʘʥʜʘ CONDUCT 

(Edit  / Settings / Function Keys (ʇʨʘʚʢʘ / ʅʘʩʪʨʦʡʢʠ / ʌʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʢʣʘʚʠʰʠ)). 

ʇʨʦʚʝʜʠʪʝ ʪʨʘʥʩʣʷʮʠʶ, ʪ. ʝ. ʩʦʟʜʘʡʪʝ ʦʙʲʝʢʪ çʇʨʦʮʝʩʩ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷè, ʜʣʷ ʯʝʛʦ ʥʘʞʤʠʪʝ [Ctrl]+[Alt ]+[S] ʠʣʠ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥ-

ʜʫ Command / Create Simulation (ʂʦʤʘʥʜʘ / ʉʦʟʜʘʪʴ ʧʨʦʮʝʩʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ). 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ ʚ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚ ʦʢ-

ʥʝ Journal (ɾʫʨʥʘʣ) ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ (ʨʠʩ. 1.8), ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʶʱʝʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ. ʅʘʞʤʠʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʣʘʚʠ-

ʰʫ [F11]. ʕʢʩʧʝʨʠʤʝʥʪ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ. 

ɿʘʤʝʯʘʥʠʝ. ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʢʦʤʘʥʜʘ 

HALT . ʆʩʪʘʣʴʥʳʝ ʢʦʤʘʥʜʳ ʥʝʘʢʪʠʚʥʳ, ʪ. ʝ. ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʩʪʘʥʦʚʠʪʴ ʠ ʧʦʪʦʤ ʧʨʦʜʦʣʞʠʪʴ, ʥʦ ʧʨʦʩʤʦʪ-

ʨʝʪʴ ʝʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʥʶ, ʚʳʟʳʚʘʝʤʦʛʦ ʢʦʤʘʥʜʦʡ WI N-

DOW / SIMULATION  WINDOW  ʠ ʜʨʫʛʠʤʠ ʢʦʤʘʥʜʘʤʠ, ʥʝʣʴʟʷ. 

 ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʦʪʯʝʪ, ʢʦʪʦʨʳʡ ʧʦ ʛʦʪʦʚʥʦʩʪʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʦʢʥʦ 

Journal (ɾʫʨʥʘʣ) ʦʙʲʝʢʪʘ çʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷè. ʌʨʘʛʤʝʥʪ 

ʦʪʯʝʪʘ ʜʣʷ ʯʝʪʳʨʝʭ ʥʘʙʣʶʜʝʥʠʡ (Run1 é Run4) ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩ. 1.9. ɺ ʦʪʯʝʪʝ ʩʦʜʝʨʞʘʪʩʷ Yield ð ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʠ ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʦʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʠʝ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

ʈʠʩ. 1.8. ʆʢʥʦ Journal (ɾʫʨʥʘʣ) ʩ ʩʦʦʙʱʝʥʠʝʤ 

ʦʙ ʫʩʧʝʰʥʦʤ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʘ çʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷè 
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ʈʠʩ. 1.9. ʆʢʥʦ Journal (ɾʫʨʥʘʣ) ʩ ʦʪʯʝʪʘʤʠ ʧʦ ʢʘʞʜʦʤʫ ʥʘʙʣʶʜʝʥʠʶ 

ʊʘʢ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʝʪ 8 ʥʘʙʣʶʜʝʥʠʡ ʧʦ 9604 ʧʨʦʛʦʥʦʚ 

ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ, ʪʦ ʙʫʜʝʪ ʚʳʜʘʥʦ 8 ʦʪʯʝʪʦʚ (ʥʘ ʨʠʩ. 1.9 ʚ ʮʝʣʷʭ 

ʩʦʢʨʘʱʝʥʠʷ ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʦʪʯʝʪʘ). ʆʢʦʥʯʘʪʝʣʴ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ Anova (ʨʠʩ. 1.10). 

ɺ ʪʘʙʣʠʮʝ ʢʘʞʜʳʡ ʬʘʢʪʦʨ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʦʡ. ɺ ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʜʣʷ ʚʩʝʭ ʵʬʬʝʢʪʦʚ 

ʫʢʘʟʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʚʭʦʜʷʪ ʚ ʮʝʣʝʚʫʶ ʬʫʥʢ-

ʮʠʶ (ʩʪʦʣʙʝʮ Effect), ʘ ʜʣʷ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ (ɸ, ɺ, ʉ) ð ʩʫʤʤʳ 

ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ð ʩʪʦʣʙʝʮ Sum of Squares. 

ɺ ʩʪʦʣʙʮʝ Degrees of Freedom ʧʨʠʚʝʜʝʥʳ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʩʪʦʣʙʮʝ F-for  Only Main Effects ð ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ F-

ʩʪʘʪʠʩʪʠʢ ʜʣʷ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ, ʘ ʚ ʩʪʦʣʙʮʝ Critical  Value of F 

(p=0,5) ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ F - ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʜʣʷ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 50%. 

ɺ ʩʪʨʦʢʝ Error  ʧʦʢʘʟʘʥʳ ʦʩʪʘʪʦʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʠʩʧʝʨʩʠʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ. 

ɺ ʩʪʨʦʢʝ Total ð ʦʙʱʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʰʠʙʦʢ ʧʦ ʚʩʝʤʫ 

ʵʢʩʧʝʨʠʤʝʥʪʫ. 

ɺ ʩʪʨʦʢʝ Greand ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʚ ʧʨʠʤʝʨʝ ð ʚʝʨʦʷʪʥʦʩʪʠ) ʧʦ ʜʘʥʥʳʤ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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ʈʠʩ. 1.10. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʏʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ F-ʩʪʘʪʠʩʪʠʢʠ (F-for  Only Main Effects), 

ʪʝʤ ʩʠʣʴʥʝʝ ʵʬʬʝʢʪ. ʕʬʬʝʢʪ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʬʘʢʪʦʨ, ʩʯʠʪʘʝʪʩʷ 

ʟʥʘʯʠʤʳʤ, ʝʩʣʠ ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (Critical  Value 

of F(p=.05)). 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʬʘʢʪʦʨʳ ɸ ʠ ɺ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ, ʪʘʢ ʢʘʢ 

ʠʭ F-ʩʪʘʪʠʩʪʠʢʠ ʙʦʣʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʛʦ 7.71. ʆʙ-

ʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʬʬʝʢʪʳ ʬʘʢʪʦʨʦʚ ɸ ʠ ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʜʘʥʥʦʤ ʧʦʪʦʢʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʝʨʚʝʨʘ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 0,731, ʪ. ʝ. ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʧʦʪʝʨʴ ʟʘʧʨʦʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,269. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ 

ʟʘʧʨʦʩʦʚ ʥʫʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʟʥʘʯʠʤʦʛʦ 

ʬʘʢʪʦʨʘ ɸ ʠ ɺ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ, ʢʦʪʦ-

ʨʳʝ ʙʫʜʫʪ ʦʙʨʘʙʦʪʘʥʳ  ʧʨʠ ʪʘʢʠʭ ʞʝ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ, ʧʨʦʚʝ-

ʜʠʪʝ ʸʱʝ ʦʜʠʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

ɼʣʷ ʵʪʦʛʦ ʫʜʘʣʠʪʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʟ ʧʨʦʛʨʘʤʤʳ 

ʤʦʜʝʣʠ. ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ Edit  / Insert Experiment / Screening é 

(ʇʨʘʚʢʘ / ɺʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ / ʆʪʩʝʠʚʘʶʱʠʡ é). ɺʩʸ, ʯʪʦ 

ʚʳ ʨʘʥʝʝ ʚʚʦʜʠʣʠ (ʩʤ. ʨʠʩ. 1.3), ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ɺʘʤ ʥʫʞʥʦ 

ʙʫʜʝʪ ʪʦʣʴʢʦ ʟʘʤʝʥʠʪʴ ʚ ʧʦʣʝ Expression (ɺʳʨʘʞʝʥʠʝ) ʛʨʫʧʧʳ 
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Result (ʈʝʟʫʣʴʪʘʪ) ʚʳʨʘʞʝʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʳʯʠʩʣʷʝʪʩʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ, ʚʳʨʘʞʝʥʠʝʤ ʜʣʷ ʨʘʩʯʸʪʘ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ: N$ObrZap/X$Prog. 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʚʩʪʘʚʴʪʝ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʚʳʧʦʣʥʠʪʝ ʝʛʦ. ɺʳ ʧʦʣʫ-

ʯʠʪʝ, ʯʪʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʩʦʩʪʘʚʠʪ 

25,889, ʘ ʚʩʝ ʬʘʢʪʦʨʳ ʙʫʜʫʪ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ. 

1.1.2. ʈʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ 

ɼʣʷ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʚʦʟʴʤʝʤ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ, 

ʦʞʠʜʘʝʤʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 29N  

ð ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ. 

ʇʨʦʛʨʘʤʤʘ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

; ʆʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ. ʆʙʨʘʪʥʘʷ ʟʘʜʘʯʘ 

; ɿʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

T1_ EQU 120  ; ʉʨʝʜʥʠʡ ʠʥʪʝʨʚʘʣ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʦʚ, ʩ 

S1_ EQU 60000000 ; ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦ-

ʩʪʠ ʟʘʧʨʦʩʦʚ, ʦʧ 

S2_ EQU 200000 ; ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʟʘʧʨʦʩʦʚ, ʦʧ 

Q_ EQU 600000 ; ʉʨʝʜʥʷ ̫ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ ɹʩʝʨʚʝʨʘ, ʦʧ/c 

Emk EQU 5  ; ɪʤʢʦʩʪʴ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ 

Koef EQU 1  ; ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

Koef1 EQU 1  ; ʂʦʵʬʬʠʮʠʝʥʪ ʫʯʝʪʘ ʜʨʦʙʥʦʡ ʯʘʩʪʠ 

N_ EQU 29  ; ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ 

; ʉʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

 GENERATE (Exponential(1,0,T1_)) ; ʀʩʪʦʯʥʠʢ ʟʘʧʨʦʩʦʚ 

KolZap TEST L Q$Server,Emk,PotZap   ; ɿʘʥʷʪ ʣʠ ʙʫʬʝʨ? 

 QUEUE Server ; ɺʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ ʢ ʩʝʨʚʝʨʫ 

 SEIZE  Server ; ɿʘʥʷʪʴ ʩʝʨʚʝʨ 

 DEPART Server ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ ʢ ʩʝʨʚʝʨʫ 

 ADVANCE ((Normal(2,(S1_#Koef),(S2_#Koef)))/Q_) ; ʀʤʠʪʘ-

ʮʠʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ 

 RELEASE Server ; ʆʩʚʦʙʦʜʠʪʴ ʩʝʨʚʝʨ 

 TRANSFER ,ObrZap ; ɿʘʧʨʦʩ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʩʝʛʤʝʥʪ ʟʘʚʝʨ-

ʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

PotZap TERMINATE  ; ʇʦʪʝʨʷʥʥʳʝ ʟʘʧʨʦʩʳ 

; ʉʝʛʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴ-

ʪʘʪʦʚ 

ObrZap TEST L X$Prog,TG1,Met1 ; ɽʩʣʠ X$Prog < TG1, 

 SAVEVALUE Prog,TG1 ; ʪʦ X$Prog = TG1 
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 SAVEVALUE NZap,0  ; ʆʙʥʫʣʝʥʠʝ ʩʯʝʪʯʠʢʘ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʟʘʧʨʦʩʦʚ 

Met1 SAVEVALUE NZap+,1  ; ʉʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʟʘʧʨʦʩʦʚ 

 TEST E  X$NZap,N_,Ter1  ; ɽʩʣʠ X$NZap = N_, ʪʦ 

 TEST E  TG1,1,Met2  ; ʝʩʣʠ TG1 = 1, ʪʦ 

 SAVEVALUE VerObr,(N$ObrZap/N$KolZap)  ; ʨʘʩʯʝʪ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʚ ʷʯʝʡʢʝ VerObr ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

 SAVEVALUE TimeNZap,((AC1-X$AC2)/(X$Prog#Koef1)) 

;ʨʘʩʯʝʪ ʠ ʩʦʭʨʘʥʝʥʠʝ ʚ ʷʯʝʡʢʝ TimeNZap ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

 SAVEVALUE AC2,AC1  ; ɿʘʧʦʤʥʠʪʴ ʘʙʩʦʣʶʪʥʦʝ ʤʦʜʝʣʴʥʦʝ 

ʚʨʝʤʷ ʚ ʷʯʝʡʢʝ ɸʉ2 

Met2 SAVEVALUE NZap,0  ; ʆʙʥʫʣʝʥʠʝ ʩʯʝʪʯʠʢʘ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʟʘʧʨʦʩʦʚ 

 TERMINATE 1 

Ter1 TERMINATE 

 START 1000,NP ; ʇʨʦʛʦʥʳ ʜʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ 

 RESET   ; ʉʙʨʦʩ ʥʘʢʦʧʣʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

 START 9604  ; ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ 

ʇʨʠ ʨʝʰʝʥʠʠ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʦʜʠʥ ʧʨʦʛʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘ-

ʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʧʨʦʩʦʚ N_, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʩʝʨ-

ʚʝʨʦʤ, ʘ ʥʝ ʚʨʝʤʝʥʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʦʨʛʘʥʠʟʦʚʘʥ ʩʯʝʪ-

ʯʠʢ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʚ ʚʠʜʝ ʩʦʭʨʘʥʷʝʤʦʡ ʷʯʝʡʢʠ X$NZap. 

ʂʘʢ ʪʦʣʴʢʦ ʩʦʜʝʨʞʠʤʦʝ X$NZap = N_, ʠʟ ʩʯʝʪʯʠʢʘ ʟʘʚʝʨʰʝʥʠʡ 

ʚʳʯʠʪʘʝʪʩʷ ʝʜʠʥʠʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʢʩʠʨʫʝʪʩʷ ʦʜʠʥ ʧʨʦʛʦʥ 

ʤʦʜʝʣʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʷʯʝʡʢʘ X$NZap ʦʙʥʫʣʷʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪʩʷ ʦʯʝ-

ʨʝʜʥʦʡ ʧʨʦʛʦʥ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ (AC1-X$AC2)/X$Prog. ɺ 

ʩʦʩʪʘʚ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚʭʦʜʷʪ ʘʙʩʦʣʶʪʥʦʝ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ɸʉ1 

ʠ ʦʧʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ. ɿʘʧʦʤʠʥʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ 

ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ. 
ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ ʝʩʪʴ ʩʦʭʨʘʥʷʝʤʘʷ 

ʷʯʝʡʢʘ X$AC2. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʘʥʜʘ RESET ʥʝ ʚʣʠʷʝʪ ʥʘ ʘʙʩʦ-

ʣʶʪʥʦʝ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ɸʉ1. ɺʨʝʤʷ ʞʝ ʚʳʧʦʣʥʝʥʠʷ 1000 ʧʨʦʛʦ-

ʥʦʚ ʜʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʥʝ ʜʦʣʞʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʩʯʪyʝ. 

ʇʦʵʪʦʤʫ ʦʥʦ ʟʘʧʦʤʠʥʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʚʳʯʠʪʘʝʪʩʷ ʠʟ ʘʙʩʦʣʶʪʥʦʛʦ 

ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ 1000 + 9604 = 10604 ʧʨʦʛʦʥʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʜʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠ 

ʜʨʫʛʠʤ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʫʯʠʤ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

29 ʟʘʧʨʦʩʦʚ 3579,401 ʩ. 

ʌʨʘʛʤʝʥʪ ʠʟ ʦʪʯʝʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥ ʥʠʞʝ: 

SAVEVALUE               RETRY       VALUE  

 PROG                     0       9604.000  

 NZAP                     0              0  

 VEROBR                   0          0.97 1 

 TIMENZAP                 0       35 79. 401  

ɸ ʧʦʯʝʤʫ ʥʝ 3600 ʩʝʢ? ɺʝʜʴ ʵʪʦ ʞʝ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ 

ʟʘʜʘʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ? ʇʦʪʦʤʫ ʯʪʦ ʤʳ ʦʪʙʨʦʩʠʣʠ 

ʜʨʦʙʥʫʶ ʯʘʩʪʴ, ʪ. ʝ. ʚʟʷʣʠ 29, ʘ ʥʝ 29,161. ʂʘʢ ʞʝ ʧʦʩʪʫʧʠʪʴ, ʯʪʦʙʳ 

ʫʯʝʩʪʴ ʠ ʦʪʙʨʦʰʝʥʥʫʶ ʜʨʦʙʥʫʶ ʯʘʩʪʴ? ɺʝʜʴ ʚ ʩʯʪyʯʠʢʝ ʬʠʢʩʠʨʫ-

ʶʪʩʷ ʦʙʨʘʙʦʪʘʥʥʳʝ ʟʘʧʨʦʩʳ ʪʦʣʴʢʦ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ, ʘ ʥʝ ʜʨʦʙ-

ʥʳʤʠ? 

ɼʣʷ ʫʯʪyʘ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʟʘʜʘʜʠʤ N_ = 291, ʪ. ʝ. 

ʫʚʝʣʠʯʠʤ ʚ 10 ʨʘʟ. ʕʪʦ ʥʫʞʥʦ ʫʯʝʩʪʴ ʠ ʚ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝ-

ʥʠʠ: ((AC1-X$AC2)/(X$Prog#Koef1)). ʇʝʨʝʤʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʷ 

Koef1 ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 10. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʫ-

ʯʠʤ 3594,826 ʩ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʫʞʝ ʙʣʠʞʝ ʢ 3600. 

ɼʣʷ ʫʯʸʪʘ ʩʦʪʳʭ ʜʦʣʝʡ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʠʤ N_ = 2916, ʘ 

Koef1 = 100. ʇʦʣʫʯʠʤ 3602,099. 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʥʘ ʠ ʪʘ ʞʝ, ʪ. ʝ. 0,971. ʆʜʥʘʢʦ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʚʦʟʨʘʩʪʘʝʪ: 2 ʩ, 21 ʩ ʠ 3 ʤʠʥ 34 c ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪ. ʝ. ʙʦʣʝʝ ʯʝʤ 

ʚ 10 ʠ 100 ʨʘʟ. 

ɺ ʧʨʠʤʝʨʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʤʦʞʥʦ ʥʝ ʦʧʠʩʳʚʘʪʴ ʦʪʜʝʣʴʥʦ ʜʦ ʙʣʦʢʦʚʦʡ ʯʘʩʪʠ 

ʧʨʦʛʨʘʤʤʳ ʚʤʝʩʪʝ ʩ ʟʘʜʘʥʠʝʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʢʘʢ ʚ ʧʨʦʛʨʘʤʤʝ 

ʤʦʜʝʣʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ), ʘ ʩʨʘʟʫ ʟʘʧʠʩʳʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʙʣʦʢʘʭ, ʟʘʢʣʶʯʠʚ ʚ ʩʢʦʙʢʠ (ʩʢʦʙʢʠ ʤʦʞʥʦ ʠ ʥʝ ʩʪʘʚʠʪʴ, ʥʦ ʣʫʯʰʝ 

ʵʪʦ ʜʝʣʘʪʴ). 

ʅʘʧʨʠʤʝʨ (ʩʤ. ʩʝʛʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ): 

ADVANCE ((Normal(2,(S1_#Koef),(S2_#Koef)))/Q_)       ;  ʈʦʟʳʛʨʳʰ 

ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ 

SAVEVALUEVerObr,(N$ObrZap/N$KolZap))    ; ʈʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

SAVEVALUE TimeNZap,((AC1-X$AC2)/(X$Prog#Koef1)) ; ʈʘʩʯʝʪ ʩʨʝʜ-

ʥʝʛʦ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 
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1.2. ʄʦʜʝʣʴ ʚ AnyLogic 

1.2.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʉʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ ʠʥʪʝʨʚʘʣʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʧʦʢʘʟʘ-

ʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 2 ʤʠʥ. ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

ʩʝʨʚʝʨʦʤ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ɻʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘ-

ʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 3 ʤʠʥ. ʉʝʨʚʝʨ ʠʤʝʝʪ ʚʭʦʜʥʦʡ ʙʫʬʝʨ 

ʝʤʢʦʩʪʴʶ 5 ʟʘʧʨʦʩʦʚ. 

ʇʦʩʪʨʦʠʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚʨʝʤʝʥʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʩʝʨʚʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʬʘʟʥʫʶ 

ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʟʦʤʢʥʫʪʦʛʦ ʪʠʧʘ ʩ ʦʛʨʘʥʠʯʝʥ-

ʥʦʡ ʚʭʦʜʥʦʡ ʝʤʢʦʩʪʴʶ. ɺʝʨʩʠ ̫6 AnyLogic ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʜʦʙʥʳʭ 

ʧʨʦʩʪʝʡʰʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʰʘʙʣʦʥʦʚ ʤʦʜʝʣʝʡ. ʊʦ ʝʩʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʝʨʚʳʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʰʘʛʦʚ ʤʦʞʥʦ ʧʝʨʝʧʦʨʫʯʠʪʴ ʄʘʩʪʝʨʫ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ. ɺʩʝ, ʯʪʦ 

ʥʫʞʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʵʪʦ ʫʢʘʟʘʪʴ, ʢʘʢʦʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫ-

ʜʝʪʝ ʧʨʠʤʝʥʷʪʴ, ʠ ʚʳʙʨʘʪʴ ʪʝ ʦʧʮʠʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʚ ʤʦʜʝʣʠ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʄʘʩʪʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʩʪ ʧʨʦʩʪʝʡʰʫʶ ʤʦʜʝʣʴ. 

ɼʘʣʝʝ ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʝʝ ʨʘʟʨʘʙʦʪʢʫ, ʠʟʤʝʥʷ ̫ʩʚʦʡʩʪʚʘ ʦʙʲʝʢ-

ʪʦʚ ʤʦʜʝʣʠ ʠ ʜʦʙʘʚʣʷʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪ.r 

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. 

1.2.2. ʉʦʟʜʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʘ 

1. ɺʳʧʦʣʥʠʪʝ ʌʘʡʣ/ʉʦʟʜʘʪʴ/ʄʦʜʝʣ ɹ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʘʷ ʤʦʜʝʣʴ (ʨʠʩ. 1.11). 

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. 



32 

ʈʠʩ. 1.11. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʘʷ ʤʦʜʝʣʴ 

4. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. ʆʪʢʨʦʝʪʩʷ ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩ-

ʪʝʨʘ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ (ʨʠʩ. 1.12). 

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 ʥʝ ʚʳʙʠʨʘʡʪʝ ʥʠʢʘʢʠʭ ʦʧʮʠʡ ʤʦʜʝʣʠ, ʦʩʪʘʚʴʪʝ 

ɸʥʠʤʘʮʠʷ ʅʝʪ ʠ ʟʘʢʦʥʯʠʪʝ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ, ʱʝʣʢʥʫʚ ʤʳʰʴʶ 

ʢʥʦʧʢʫ ɻʦʪʦʚʦ. 
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ʈʠʩ. 1.12. ɺʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʅʦʚʘʷ ʤʦʜʝʣʴ 

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

ʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ AnyLogic (ʨʠʩ. 1.13). 

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. 

1.2.3. ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʙʣʦʢʦʚ ʤʦʜʝʣʠ, ʝ yʥʘʩʪʨʦʡʢʘ 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. 1.14) 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. 

ɺʩy, 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. 1.14. ɼʠʘʛʨʘʤʤʘ ʧʨʦʩʪʝʡʰʝʡ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

1.2.3.1. 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.r 

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, ʩʦʦʙʱʝʥʠʷ ʚ ʤʦʜʝʣʷʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʠ ʪ.ʜ. ɺ ʥʘʰʝʤ 

ʧʨʠʤʝʨʝ ʟʘʷʚʢʘʤʠ ʙʫʜʫʪ ʟʘʧʨʦʩʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʘ ʦʙʲʝʢʪ 

source ʙʫʜʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʩʝʨʚʝʨ. 

http://www.xjtek.ru/anylogic/help/topic/com.xj.anylogic.enterprise_library/help/html/Source.html
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ʈʠʩ. 1.15. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ source 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪ (ʵʣʝʤʝʥʪ) ʩʦʟʜʘʝʪ ʟʘʷʚʢʠ ʯʝʨʝʟ ʚʨʝʤʝʥ-

ʥʦʡ ʠʥʪʝʨʚʘʣ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ (ʵʢʩʧʦʥʝʥʮʠ-

ʘʣʴʥʦʤʫ) ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 2 ʤʠʥ.  

ʋʩʪʘʥʦʚʠʤ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʩʨʝʜʥʝʝ ʚʨʝ-

ʤʷ ʠʭ ʦʙʨʘʙʦʪʢʠ ʚ ʩʝʢʫʥʜʘʭ. ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦ-

ʚʠʪʴ ʚʨʝʤʷ ʚ ʤʠʥʫʪʘʭ, ʯʘʩʘʭ, ʜʥʷʭ, ʚ ʯʝʤ ʚʳ ʫʙʝʜʠʪʝʩʴ ʥʝʩʢʦʣʴʢʦ 

ʧʦʟʜʥʝʝ (ʧ. 3.1.2.2), ʢʦʛʜʘ ʙʫʜʝʪʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ.  

ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ source. ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ɿʘʷʚʢʠ ʧʨʠ-

ʙʳʚʘʶʪ ʩʦʛʣʘʩʥʦ ʫʢʘʞʠʪʝ, ʯʪʦ ʟʘʧʨʦʩʳ ʧʦʩʪʫʧʘʶʪ ʩʦʛʣʘʩʥʦ ɺʨʝ-

ʤʝʥʠ ʤʝʞʜʫ ʧʨʠʙʳʪʠʷʤʠ (ʨʠʩ. 1.15). ɺ ʧʦʣʝ ɺʨʝʤʷ ʤʝʞʜʫ ʧʨʠ-

ʙʳʪʠʷʤʠ ʧʦʷʚʠʪʩʷ ʟʘʧʠʩʴ exponential(1). ʋʩʪʘʥʦʚʠʪʝ ʩʦʛʣʘʩʥʦ ʧʦ-

ʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʟʘʧʨʦʩʦʚ ʥʘ ʩʝʨʚʝʨ, ʠʟʤʝʥʠʚ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ source. ɼʣʷ ʵʪʦ-

ʛʦ ʚʤʝʩʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 1 ʚʚʝʜʠʪʝ 1/ 120.0 .  

ɺ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java ʩʠʤʚʦʣ / ʦʟʥʘʯʘʝʪ ʮʝʣʦʯʠʩʣʝʥ-

ʥʦʝ ʜʝʣʝʥʠʝ, ʪ.ʝ. ʝʩʣʠ ʦʙʘ ʯʠʩʣʘ ʮʝʣʳʝ, ʪʦ ʠ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʮʝ-

ʣʳʤ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʪʥʦʰʝʥʠʝ 1/120 ʙʳʣʦ ʙʳ ʨʘʚʥʦ ʥʫʣʶ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʭʦʪʷ 

ʙʳ ʦʜʥʦ ʠʟ ʯʠʩʝʣ ʙʳʣʦ ʚʝʱʝʩʪʚʝʥʥʳʤ (double). ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʦʚ) ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 1/120.0  ʠʣʠ 

1.0/120 .  
ʉʣʝʜʫʶʱʠʡ ʦʙʲʝʢʪ ð queue. ɺʳʜʝʣʠʪʝ ʝʛʦ. ʆʥ ʤʦʜʝʣʠʨʫʝʪ 

ʦʯʝʨʝʜʴ ʟʘʷʚʦʢ, ʦʞʠʜʘʶʱʠʭ ʧʨʠʝʤʘ ʦʙʲʝʢʪʘʤʠ, ʩʣʝʜʫʶʱʠʤʠ ʟʘ 
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ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʜʠʘʛʨʘʤʤʝ ʧʨʦʮʝʩʩʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥ ʙʫʜʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʯʝʨʝʜʴ ʟʘʧʨʦʩʦʚ, ʞʜʫʱʠʭ ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʚʝʨʘ. 

ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ queue (ʨʠʩ. 1.16). 

1. ɿʘʜʘʡʪʝ ʜʣʠʥʫ ʦʯʝʨʝʜʠ. ɺʚʝʜʠʪʝ ʚ ʧʦʣʝ ɺʤʝʩʪʠʤʦʩʪʴ 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. 

ʈʠʩ. 1.16. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ queue 
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ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ delay (ʨʠʩ. 1.17). 
1. ʆʙʨʘʙʦʪʢʘ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 3 ʤʠʥ. ɿʘʜʘʡ-

ʪʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʥɹʦʤʫ ʟʘ-

ʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 3 ʤʠʥ. ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ɺʨʝʤʷ 

ʟʘʜʝʨʞʢʠ exponential ( 1/ 180 .0 ) . ʌʫʥʢʮʠʷ exponential() ʷʚ-

ʣʝ̫ʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʬʫʥʢʮʠʝʡ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ 

AnyLogic. AnyLogic ʧʨʝʜʦʩʪʘʚʣʝ̫ʪ ʬʫʥʢʮʠʠ ʠ ʜʨʫʛʠʭ ʩʣʫʯʘʡʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʦʨʤʘʣʴʥʦʝ, ʪʨʝʫʛʦʣʴʥʦʝ, ʠ ʪ. ʜ.  

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. 

ʈʠʩ. 1.17. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ delay 
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1.2.3.2. 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 ʢʦʥʬʠʛʫʨʘʮʠʶ ʤʦʜʝʣʠ, 

ʧʨʦʩʪʦ ʟʘʧʫʩʢʘʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʜʝʣʠ. 

ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʝ-

ʨʝʚʘ ʤʦʜʝʣʠ. ʆʜʠʥ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʥʘʟʚʘʥʥʳʡ Simulation, ʩʦʟʜʘʝʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ (ʩʤ. ʩʧʨʘʚʘ). ʕʪʦ ʧʨʦ-

ʩʪʦʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʟʚʦʣʷʁ-

ʱʠʡ ʟʘʧʫʩʢʘʪʴ ʤʦʜʝʣʴ ʩ ʟʘʜʘʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʝʞʠʤʳ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘʥʠʤʘʮʠʶ ʠ ʦʪʣʘʜʢʫ ʤʦʜʝʣʠ. 

ɽʩʣʠ ʚr  ʭʦʪʠʪʝ ʥʘʙʣʶʜʘʪʴ ʧʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʚr  ʩʘʤʠ ʥʝ ʦʩʪʘʥʦʚʠʪʝ 

ʚʳʧʦʣʥʝʥʠʝ ʤʦʜʝʣʠ), ʪʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʨʝʤʝʥʠ ʦʩʪʘʥʦʚʢʠ ʥʝʪ. 

ʆʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʚ ʪʝʯʝ-

ʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ, ʪ.ʝ. 3600 ʩ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʪʘʚʴʪʝ ʚʨʝʤʷ ʦʩʪʘʥʦʚ-

ʢʠ ʤʦʜʝʣʠ ʥʝ ʟʘʜʘʥʥʳʤ. 

1. ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʚʳʜʝʣʠʪʝ ʵʢʩʧʝʨʠʤʝʥʪ Simulation:Main . 

2. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ 

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʥʘʯʘʣʴʥʦʝ ʯʠʩʣʦ (ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʧʨʦʛʦʥʳ). 

3. ɺ ʧʦʣʝ ʅʘʯʘʣʴʥʦʝ ʯʠʩʣʦ: ʫʩʪʘʥʦʚʠʪʝ 9 (ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʚ 

GPSS-ʧʨʦʛʨʘʤʤʝ). 

4. ʅʘ ʩʪʨʘʥʠʮʝ ʄʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʦʩʪʘʚʴʪʝ 

ʚʩʸ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʈʠʩ. 1.18. ʉʪʨʘʥʠʮʘ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 
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ʈʠʩ. 1.19. ʋʩʪʘʥʦʚʢʘ ʝʜʠʥʠʮ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

5. ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ, ʚʳʜʝʣʠʪʝ Server (ʨʠʩ. 1.19). 

6. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ 

ʩʧʠʩʢʘ ɽʜʠʥʠʮʳ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: ʚʳʙʝʨʠʪʝ ʩʝʢʫʥʜʳ. 

1.2.3.3. 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 ʝ.y 

ʇʦʩʣʝ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʟʘʧʫʩʪʠʪʝ ʝ:y 

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 ʥʘʟʳʚʘʪʴʩʷ Server/Simulation (ʨʠʩ. 1.20). 
2. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ɿʘʧʫʩʪʠʪʴ (ʠʣʠ ʢʥʦʧʢʠ F5) 

ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴʩʷ ʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʟʘʧʫʩʢʘʣʩʷ ʚʘʤʠ ʚ 
ʧʦʩʣʝʜʥʠʡ ʨʘʟ. ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʜʨʫʛʦʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚʘʤ ʙʫʜʝʪ 
ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʩʪʨʝʣʢʝ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ 
ʢʥʦʧʢʠ ɿʘʧʫʩʪʠʪʴ, ʠ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʚʘʤ ʵʢʩʧʝʨʠʤʝʥʪ ʠʟ ʦʪ-
ʢʨʳʚʰʝʛʦʩʷ ʩʧʠʩʢʘ (ʠʣʠ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʵʪʦʤʫ 
ʵʢʩʧʝʨʠʤʝʥʪʫ ʚ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʠ ʚʳʙʨʘʪʴ ɿʘʧʫʩʪʠʪʴ ʠʟ ʢʦʥʪʝʢʩʪ-
ʥʦʛʦ ʤʝʥʶ). 
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ʈʠʩ. 1.20. ɺʳʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘ 

3. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʤʦʜʝʣʠ ʚr  ʫʚʠʜʠʪʝ ʦʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ ʵʪʦʡ 

ʤʦʜʝʣʠ (ʨʠʩ. 1. 21). 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). 

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. 1.22). 

ʈʠʩ. 1.21. ʆʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ ʤʦʜʝʣʠ 
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ʈʠʩ. 1.22. ʄʦʜʝʣʴ ʦʩʪʘʥʦʚʠʣʘʩʴ ʩ ʦʰʠʙʢʦʡ 

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 ʝ yʧʨʠʥʷʪʴ. ɽʩʣʠ 
ʟʘʷʚʢʘ ʜʦʣʞʥʘ ʧʦʢʠʥʫʪʴ ʦʙʲʝʢʪ, ʘ ʩʣʝʜʫʶʱʠʡ ʦʙʲʝʢʪ ʥʝ ʛʦʪʦʚ ʝ y
ʧʨʠʥʷʪʴ, ʠ ʟʘʷʚʢʘ ʥʝ ʤʦʞʝʪ ʞʜʘʪʴ, ʪʦ ʤʦʜʝʣʴ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʩ ʦʰʠʙʢʦʡ (ʨʠʩ. 1.22). ʆʰʠʙʢʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʧʨʦʩ ʥʝ ʤʦʞʝʪ ʚʦʡ-
ʪʠ ʚ ʙʣʦʢ queue, ʪʘʢ ʢʘʢ ʝʛʦ ʤyʢʦʩʪʴ, ʨʘʚʥʘʷ 5, ʟʘʧʦʣʥʝʥʘ. 

6. ʅʘʞʤʠʪʝ OK. ɼʘʣʝʝ ʠʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ queue, ʪ. ʝ. 
ʫʚʝʣʠʯʴʪʝ ʜʣʠʥʫ ʦʯʝʨʝʜʠ (ʩʤ. ʨʠʩ. 1.16). ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ 

ɺʤʝʩʪʠʤʦʩʪʴ 12. ʄʦʞʝʪʝ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤyʢʦʩʪʠ 

ʚ ʧʨʝʜʝʣʘʭ 6 é 11 ʤʦʜʝʣʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʵʪʦʡ ʞʝ 
ʦʰʠʙʢʦʡ. ʄʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʢʠ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ 
ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʥʦʚʘ ʟʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ.  

7. ɺʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ ʩ ʧʦʤʦ-
ʱʴʶ ʢʥʦʧʦʢ ɿʘʤʝʜʣʠʪʴ ʠ ʋʩʢʦʨʠʪʴ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

8.  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 ʧʝ-
ʨʝʤʝʱʘʪʴ ʚ ʥʫʞʥʦʝ ʚʘʤ ʤʝʩʪʦ. ʊʘʢʞʝ, ʧʦʜʚʝʜʷ ʢʫʨʩʦʨ ʢ ʧʨʘʚʦʤʫ 
ʥʠʞʥʝʤʫ ʫʛʣʫ ʦʢʥʘ ʠʥʩʧʝʢʪʘ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʝʛʦ ʨʘʟʤʝʨʳ.  
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ʈʠʩ. 1.23. ʆʢʥʦ ʠʥʩʧʝʢʪʘ 

9.  ɺ ʦʢʥʝ ʠʥʩʧʝʢʪʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʙʘʟʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʚʳʜʝʣʝʥʥʦʤʫ ʙʣʦʢʫ: ʥʘʧʨʠʤʝʨ, ʜʣʷ ʙʣʦʢʘ Queue ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥ r

ʚʤʝʩʪʠʤʦʩʪʴ ʦʯʝʨʝʜʠ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ, ʧʨʦʰʝʜʰʝʝ ʯʝʨʝʟ ʢʘʞ-

ʜʳʡ ʧʦʨʪ ʦʙʲʝʢʪʘ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʠ ʪ. ʜ. ʊʘʢʘʷ ʞʝ ʙʘʟʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʥʩʧʝʢʪʝ ʠ ʜʣʷ ʙʣʦʢʘ delay (ʨʠʩ. 1.23). 

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 ð ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʸʤʢʦʩʪʠ ʙʣʦʢʘ queue ð ʤʳ ʫʚʝʣʠʯʠʣʠ 

ʤyʢʦʩʪʴ ʙʣʦʢʘ queue. ʆʜʥʘʢʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʤʝʥʷʪʴ ʩʨʝʜʥʝʝ 

ʚʨʝʤʷ ʠʤʠʪʘʮʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʧʨʦʩʦʚ ʙʣʦʢʦʤ source ʠ ʩʨʝʜʥʝʝ 

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

ʙʣʦʢʘ delay, ʦʩʪʘʚʣʷʷ ʥʝʠʟʤʝʥʥʦʡ ʜʣʠʥʫ ʦʯʝʨʝʜʠ ʠ ʜʦʙʠʚʘʷʩʴ ʙʝʟ-

ʦʰʠʙʦʯʥʦʡ ʨʘʙʦʪʳ ʤʦʜʝʣʠ. ʂʦʥʝʯʥʦ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʙʣʦ-

ʢʦʚ ʤʦʜʝʣʠ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʭʦʜʠʪʴ ʠʟ ʮʝʣʝʡ ʝ yʧʦʩʪʨʦʝʥʠʷ. 

ʄʳ ʞʝ ʥʝ ʚʳʧʦʣʥʠʣʠ ʫʩʣʦʚʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ, 

ʧʦʵʪʦʤʫ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʭ ʚʝʨʥʝʤʩʷ ʧʦʟʞʝ. 
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1.2.4. ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʠ ʤʦʜʝʣʠ 

ʄʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʘ-

ʙʦʪʫ ʟʘʧʫʱʝʥʥʦʡ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʨʘʤ-

ʤʳ ʧʨʦʮʝʩʩʘ (ʩʤ. ʨʠʩ. 1.22, 1.23). 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. 1.24). ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʟʘʢʣʘʜʢʫ ʧʘʥʝʣʠ ʇʘʣʠʪʨʘ 

(ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʘʣʠʪʨʘ), ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʟʘʛʦʣʦʚʢʫ 

ʵʪʦʡ ʧʘʣʠʪʨʳ. 

ɿʘʤʝʯʘʥʠʝ. ʄʦʞʥʦ ʦʪʢʨʳʪʴ ʩʨʘʟʫ ʚʩʝ ʧʘʣʠʪʨʳ, ʱʝʣʢʥʫʚ 

ʤʳʰʴʶ ʢʥʦʧʢʫ ʈʘʟʚʝʨʥʫʪʴ ʚʩʝ ʧʘʣʠʪʨʳ.  

2. ʇʘʣʠʪʨʘ ʇʨʝʟʝʥʪʘʮʠʷ (ʨʠʩ. 1.25) ʩʦʜʝʨʞʠʪ ʚ ʢʘʯʝʩʪʚʝ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠʤʠʪʠʚʥʳʝ ʬʠʛʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ 

ʧʨʝʟʝʥʪʘʮʠʡ ʤʦʜʝʣʝʡ. ʕʪʦ ʣʠʥʠʷ, ʣʦʤʘʥʘʷ, ʢʨʠʚʘʷ, ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 

ʦʚʘʣ, ʜʫʛʘ, ʪʦʯʢʘ, ʠʟʦʙʨʘʞʝʥʠʝ, ʢʥʦʧʢʘ, ʬʣʘʞʦʢ ʠ ʜʨ. ʀʤʝʶʪʩʷ 

ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚr ʤʦʞʝʪʝ 

ʩʜʝʣʘʪʴ ʚʘʰʠ ʧʨʝʟʝʥʪʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ. 

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. 1.26. 

4. ɼʘʚʘʡʪʝ ʩʜʝʣʘʝʤ ʪʘʢ, ʯʪʦ ʮʚʝʪ ʵʪʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʙʫʜʝʪ 

ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʦʙʨʘʙʘʪʳʚʝʪ ʣʠ ʩʝʨʚʝʨ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʟʘʧʨʦʩ ʠʣʠ ʥʝʪ. 

5. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʠʪʝ ʥʘʨʠʩʦʚʘʥʥʫʶ ʥʘʤʠ ʬʠʛʫʨʫ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʠ ʧʝʨʝʡʜʠʪʝ ʥʘ ʩʪʨʘʥʠʮʫ ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʘʥʝʣʠ 

ʩʚʦʡʩʪʚ (ʨʠʩ. 1.27). ɿʜʝʩʴ ʚʳ ʫʚʠʜʠʪʝ ʩʧʠʩʦʢ ʧʦʣʝʡ, ʚ ʢʦʪʦʨʳʭ 

ʟʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʠʛʫʨʳ. 
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ʈʠʩ. 1.26. ʕʣʝʤʝʥʪ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʜʠʘʛʨʘʤʤʝ 

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. 

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:white  

ʈʠʩ. 1.27. ʉʪʨʘʥʠʮʘ ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʩʚʦʡʩʪʚ 
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ɿʜʝʩʴ delay ð ʵʪʦ ʠʤʷ ʥʘʰʝʛʦ ʦʙʲʝʢʪʘ delay. ʌʫʥʢʮʠʷ size() 

ʚʦʟʚʨʘʱʘʝʪ ʯʠʩʣʦ ʟʘʧʨʦʩʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

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

ʪʠʚʥʦʤ ʩʣʫʯʘʝ ð ʟʝʣʝʥʳʤ. 

6. ʅʘʨʠʩʫʡʪʝ ʣʦʤʘʥʫʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʦʟʥʘʯʘʪʴ ʥʘ ʘʥʠʤʘʮʠʠ 
ʦʯʝʨʝʜʴ ʢ ʩʝʨʚʝʨʫ (ʨʠʩ. 1.28). 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-

ʥʶ ʁʪʦʯʢʫ ʣʦʤʘʥʦʡ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ. 

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. 
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. 1.29). 

ʈʠʩ. 1.28. ʃʦʤʘʥʘʷ 
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8. ɿʘʜʘʡʪʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚ ʢʘʯʝʩʪʚʝ ʬʠʛʫʨʳ ʘʥʠʤʘʮʠʠ ʩʝʨʚʝ-

ʨʘ. ɺʚʝʜʠʪʝ ʚ ʧʦʣʝ ʌʠʛʫʨʘ ʘʥʠʤʘʮʠʠ ʠʤʷ ʥʘʰʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠ-

ʢʘ: rectangle  (ʨʠʩ. 1.30). 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 ʚʨʝʤʝʥʠ. 

ʈʠʩ. 1.29. ɿʘʜʘʥʠʝ ʣʦʤʘʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʬʠʛʫʨʳ ʘʥʠʤʘʮʠʠ ʦʯʝʨʝʜʠ 
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ʈʠʩ. 1.30. ɿʘʜʘʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʬʠʛʫʨʳ ʘʥʠʤʘʮʠʠ ʩʝʨʚʝʨʘ 

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

ʧʨʦʩʪʝʡʰʘʷ ʘʥʠʤʘʮʠʷ ð ʩʝʨʚʝʨ ʠ ʦʯʝʨʝʜʴ ʟʘʧʨʦʩʦʚ ʢ ʥʝʤʫ 

(ʨʠʩ. 1.31). ʎʚʝʪ ʬʠʛʫʨʳ ʩʝʨʚʝʨʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

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

ʈʠʩ. 1.31. ɸʥʠʤʘʮʠʷ ʤʦʜʝʣʠ 
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1.2.5. 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 ʩʨʝʜʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʝʨʘ: 

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. 1.32. 

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. 1.33). 

ʈʠʩ. 1.32. ʕʣʝʤʝʥʪ ʉʪʦʣʙʠʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʘ 
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ʈʠʩ. 1.33. 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 (ʨʠʩ. 1.34). 
 

ʈʠʩ. 1.34. 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. 1.35. ʀʟʤʝʥʥyʥʳʡ 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. 1.35. 

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

ɿʥʘʯʝʥʠʝ ʠʟʤʝʥʠʪʝ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.36. 

ʈʠʩ. 1.36. ʉʪʨʘʥʠʮʘ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 



54 

 

ʈʠʩ. 1.37. ʉʪʨʘʥʠʮʘ ɺʥʝʰʥʠʡ ʚʠʜ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 

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

ʦʙʲʝʢʪʘ queue, ʢʘʢ ʠ ʦʙʲʝʢʪʘ delay, ʪʘʢʞʝ ʝʩʪʴ ʚʩʪʨʦʝʥʥʳʡ ʥʘʙʦʨ 

ʜʘʥʥʳʭ statsSize, ʟʘʥʠʤʘʶʱʠʡʩʷ ʩʙʦʨʦʤ ʩʪʘʪʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

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. 1.37), ʯʪʦʙʳ ʩʪʦʣʙʮʳ ʚʦ ʚʪʦʨʦʡ ʩʪʦʣʙʠʢʦʚʦʡ ʜʠʘʛʨʘʤʤʝ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʨʦʩʣʠ ʚʣʝʚʦ (ʨʠʩ. 1.38). 

ʈʠʩ. 1.38. ɼʦʙʘʚʣʝʥʘ ʚʪʦʨʘʷ ʩʪʦʣʙʠʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ 
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ʈʠʩ. 1.39. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʤʦʜʝʣʴʶ ʩ ʜʚʫʤʷ ʩʪʦʣʙʠʢʦʚʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ 

11. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ ʩ ʜʚʫʤʷ ʩʪʦʣʙʠʢʦʚʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ ʠ 
ʧʦʥʘʙʣʶʜʘʡʪʝ ʟʘ ʝʝ ʨʘʙʦʪʦʡ (ʨʠʩ. 1.39). 

1.2.6. ʋʪʦʯʥʝʥʠʝ ʤʦʜʝʣʠ ʩʦʛʣʘʩʥʦ ʤyʢʦʩʪʠ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ 

ʅʘ ʨʠʩ. 1.39 (ʩʥʠʤʦʢ ʩʜʝʣʘʥ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚ ʩʣʫʯʘʡʥʳʡ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ 2409,65 ʝʜʠʥʠʮʘʤ) ʚʠʜʥʦ, ʯʪʦ ʜʣʠʥʘ ʦʯʝʨʝ-

ʜʠ ʨʘʚʥʘ 8 ʟʘʧʨʦʩʘʤ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʝ 12. 

ʅʦ ʚʝʜʴ ʚ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʤyʢʦʩʪʴ ʙʫʬʝʨʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 5 

ʟʘʧʨʦʩʦʚ. ʅʘʤ ʥʝ ʫʜʘʣʦʩʴ ʜʦ ʵʪʦʛʦ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʩ ʪʘʢʦʡ ʤyʢʦ-

ʩʪʴʶ ʠʟ-ʟʘ ʦʰʠʙʢʠ (ʩʤ. ʨʠʩ. 1.22) ð ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʯʝʨʝʜʥʦʛʦ 

ʟʘʧʨʦʩʘ ʧʦʢʠʥʫʪʴ ʙʣʦʢ source, ʪʘʢ ʢʘʢ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʫʞʝ ʙʳʣʘ 

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

ʣʠʯʠʪʴ ʤyʢʦʩʪʴ 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 ʧʨʠʤyʘ 

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 ʟʘʷʚʢʫ; 

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 ʝʸ 

ʧʨʠʦʨʠʪʝʪ, ʠ ʧʦʤʝʩʪʠʪ ʚ ʦʯʝʨʝʜʴ ʚ ʧʦʟʠʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʝ y

ʧʨʠʦʨʠʪʝʪʫ. ɽʩʣʠ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʘ, ʪʦ ʧʨʠʭʦʜ ʥʦʚʦʡ ʟʘʚ̫-

ʢʠ ʚʳʥʫʜʠʪ ʧʦʩʣʝʜʥʶʶ ʭʨʘʥʷʱʫʶʩʷ ʚ ʦʯʝʨʝʜʠ ʟʘʷʚʢʫ ʧʦʢʠʥʫʪʴ 

ʦʙʲʝʢʪ ʯʝʨʝʟ ʧʦʨʪ outPreempted. ʅʦ ʝʩʣʠ ʧʨʠʦʨʠʪʝʪ ʥʦʚʦʡ ʟʘʷʚʢʠ 

ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʧʨʠʦʨʠʪʝʪ ʧʦʩʣʝʜʥʝʡ ʟʘʷʚʢʠ, ʪʦ ʪʦʛʜʘ ʚʤʝ-

ʩʪʦ ʥʝʸ 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. 1.40). 
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ʈʠʩ. 1.40. ʋʪʦʯʥʝʥʥʘʷ ʤʦʜʝʣʴ 

4. ʉʦʝʜʠʥʠʪʝ ʧʦʨʪ outPreempted ʙʣʦʢʘ queue ʩ ʚʭʦʜʥʳʤ ʧʦʨ-

ʪʦʤ InPort ʙʣʦʢʘ sink1. ʏʪʦʙʳ ʩʦʝʜʠʥʠʪʴ ʧʦʨʪʳ, ʩʜʝʣʘʡʪʝ ʜʚʦʡʥʦʡ 

ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ ʦʜʥʦʤʫ ʧʦʨʪʫ, ʥʘʧʨʠʤʝʨ, outPreempted, ʟʘʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʱʝʣʢʥʠʪʝ ʚ ʪʝʭ ʤʝʩʪʘʭ ʜʠʘʛʨʘʤʤʳ, ʛʜʝ ʚʳ ʭʦʪʠʪʝ 

ʧʦʤʝʩʪʠʪʴ ʪʦʯʢʠ ʠʟʛʠʙʘ ʩʦʝʜʠʥʠʪʝʣʷ. ɿʘʚʝʨʰʠʪʝ ʧʨʦʮʝʩʩ ʩʦʝʜʠʥʝ-

ʥʠʷ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ ʚʪʦʨʦʤʫ ʧʦʨʪʫ. 

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

ʧʦʷʚʠʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴ. ɽʩʣʠ ʚʳʜʝʣʠʪʴ ʝʛʦ ʤʳʰʴʶ, ʪʦ ʧʨʠ ʧʨʘ-

ʚʠʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʧʦʨʪʦʚ ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ ʩʦʝʜʠʥʠʪʝʣʷ ʜʦʣʞʥʳ 

ʧʦʜʩʚʝʪʠʪʴʩʷ ʟʝʣʝʥʳʤʠ ʪʦʯʢʘʤʠ. ɽʩʣʠ ʥʝʪ, ʪʦ ʪʦʯʢʠ ʥʝ ʙʳʣʠ ʧʦ-

ʤʝʱʝʥʳ ʪʦʯʥʦ ʚʥʫʪʨʴ ʧʦʨʪʦʚ, ʠ ʠʭ ʥʫʞʥʦ ʙʫʜʝʪ ʪʫʜʘ ʧʝʨʝʜʚʠʥʫʪʴ. 

6. ɿʘʧʫʩʪʠʪʝ ʫʪʦʯʥʝʥʥʫʶ ʤʦʜʝʣʴ ʠ ʧʦʥʘʙʣʶʜʘʡʪʝ ʟʘ ʝʝ ʨʘʙʦ-

ʪʦʡ. ʉʨʘʚʥʠʪʝ ʨʠʩ. 1.41 ʩ ʨʠʩ. 1.22. ʅʘ ʨʠʩ. 1.41 ʚʠʜʥʦ, ʯʪʦ ʟʘʧʨʦʩʳ 

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

ʚʦʟʥʠʢʘʝʪ. ʄʦʜʝʣʴ ʧʦ ʦʛʨʘʥʠʯʝʥʠ ʁ ʤyʢʦʩʪʠ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ ʠ 

ʟʥʘʯʝʥʠʷʤ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 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. ʅʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʦʭʨʘʥʠʤ ʤʦʜʝʣʴ ʩ ʠʤʝʥʘʤʠ ʉʝʨʚʝʨ ʇʨʷʤʘʷ ʟʘʜʘʯʘ ʠ ʉʝʨ-

ʚʝʨ ʆʙʨʘʪʥʘʷ ʟʘʜʘʯʘ. ʂ ʧʦʩʣʝʜʥʝʡ ʤʳ ʚʝʨʥʸʤʩʷ ʚ ʛʣʘʚʝ 10. 
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ʈʠʩ. 1.41. ʈʘʙʦʪʘ ʤʦʜʝʣʠ ʩʦʛʣʘʩʥʦ ʸʤʢʦʩʪʠ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ 

1.2.7. 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. 

1.2.7.1. 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. 1.42). 

ɺ ʧʦʣʝ ʀʤ:̫ ʚʚʝʜʠʪʝ ʠʤʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ: Inquiry . 

3. ɺ ʧʦʣʝ ɹʘʟʦʚʳʡ ʢʣʘʩʩ: ʚʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

Entity  ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

ʈʠʩ. 1.42. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ ʅʦʚʳʡ Java ʢʣʘʩʩ 
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ʈʠʩ. 1.43. ɺʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ ʅʦʚʳʡ Java ʢʣʘʩʩ 

4. ʇʦʷʚʠʪʩʷ ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ Java ʢʣʘʩʩʘ 

(ʨʠʩ. 1.43). ɼʦʙʘʚʴʪʝ ʧʦʣʷ Java ʢʣʘʩʩʘ: time _vxod  ʪʠʧʘ double , 

time _vixod  ʪʠʧʘ doubl e, col _vxod  ʪʠʧʘ float , 

col _vixod  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 ʚʘʰʝʛʦ Java 

ʢʣʘʩʩʘ (ʨʠʩ. 1.44). 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. 1.44. ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ ʢʦʜʘ ʩʦʟʜʘʥʥʦʛʦ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʢʣʘʩʩʘ 

1.2.7.2. 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. 1.45): 
ʠʟʤʝʥʠʪʝ ʀʤ:̫ ʥʘ time _obrabotki ; 

ʩʜʝʣʘʡʪʝ ʂʦʣ-ʚʦ ʠʥʪʝʨʚʘʣʦʚ: ʨʘʚʥʳʤ 50; 

ʟʘʜʘʡʪʝ ʅʘʯ. ʨʘʟʤʝʨ ʠʥʪʝʨʚʘʣʘ: 0.01 . 
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ʈʠʩ. 1.45. 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. 1.46, 1.47): 

ʠʟʤʝʥʠʪʝ ʀʤ:̫ ʥʘ ver _obrabotki ; 

ʩʜʝʣʘʡʪʝ ʂʦʣ-ʚʦ ʠʥʪʝʨʚʘʣʦʚ: ʨʘʚʥʳʤ 50; 

ʟʘʜʘʡʪʝ ʅʘʯ. ʨʘʟʤʝʨ ʠʥʪʝʨʚʘʣʘ: 0.01 . 

1.2.7.3. 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. 1.46. ʕʣʝʤʝʥʪ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 
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ʈʠʩ. 1.47. 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. 1.48): 

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 Inquiry ; 

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

ʧʨʠ ʚʳʭʦʜʝ. ʂʦʜ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʟʘʷʚʢʠ-ʟʘʧʨʦʩʘ 

ʚ ʧʝʨʝʤʝʥʥʦʡ time _vxod  ʥʘʰʝʛʦ ʢʣʘʩʩʘ ʟʘʷʚʢʠ Inquiry . 

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. 1.48. ʆʙʲʝʢʪ source ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

4. ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ sink1: 

ʚʚʝʜʠʪʝ Inquiry  ʚ ʧʦʣʝ ʂʣʘʩʩ ʟʘʷʚʢʠ:. 

5. ʀʟʤʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ sink (ʨʠʩ. 1.49): 

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. 

entity.col_vixod=sink.count();  

entity.col_vxod=source.count();  

ʕʪʠ ʢʦʜʳ ʟʘʥʦʩʷʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ, ʚʦʰʝʜʰʠʭ ʚ ʙʣʦʢ sink ʠ 

ʚʳʰʝʜʰʠʭ ʠʟ ʙʣʦʢʘ source ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. cou nt ()  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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1.2.7.4. 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. 1.44). 

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

ʇʦʣʫʯʠʪʝ ʢʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 1.50. 

3. ɿʘʢʨʦʡʪʝ ʨʝʜʘʢʪʦʨ ʢʦʜʘ. 

ʈʠʩ. 1.50. ʈʝʜʘʢʪʦʨ ʢʦʜʘ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʧʦʣʷ time _vixod  
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ʈʠʩ. 1.51. ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʤʦʜʝʣʠ 

ʀʟ ʧʨʦʮʝʜʫʨʳ ʫʜʘʣʝʥʠʷ ʧʦʣʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʘʢ ʞʝ ʤʦʞʥʦ ʚʚʦ-

ʜʠʪʴ ʥʦʚʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʢʣʘʩʩʘ ʟʘʷʚʦʢ. 

ʀʪʘʢ, ʚʩʝ ʫʩʣʦʚʠʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ. ɿʘʧʫʩʪʠʪʝ 

ʤʦʜʝʣʴ. ɺʳʙʝʨʠʪʝ ʚʠʨʪʫʘʣʴʥʦʝ ʚʨʝʤʷ. ʅʘʙʣʶʜʘʡʪʝ ʟʘ ʨʘʙʦʪʦʡ ʤʦ-

ʜʝʣʠ (ʨʠʩ. 1.51). 

1.2.8. 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. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʧʠʩʘʪʴ ʢʦʜ ʦʙʨʘʙʦʪʯʠʢʘ ʩʦ-

ʙʳʪʠʷ, ʪʦ ʝʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʠʟʤʝ-

ʥʝʥʠʠ 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. 1.52). 



68 

 ʈʠʩ. 1.52. ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ʇʘʨʘʤʝʪʨ 

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 180. ɽʩʣʠ 

ʟʥʘʯʝʥʠʝ ʥʝ ʙʫʜʝʪ ʟʘʜʘʥʦ ʷʚʥʦ, ʪʦ ʧʦ ʧʨʘʚʠʣʘʤ Java ʦʥʦ ʙʫʜʝʪ ʨʘʚ-

ʥʦ ʥʫʣʶ. 

7. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ delay . 

8. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ɺʨʝʤʷ 

ʟʘʜʝʨʞʢʠ ʚʤʝʩʪʦ ʚʳʨʘʞʝʥʠʷ exponential ( 1/ 180.0 )  ʚʚʝʜʠʪʝ 

exponential ( 1/ time _mean) . 

ʇʫʩʪʴ ʚʳ ʭʦʪʠʪʝ ʠʟʤʝʥʷʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 

time _mean ʚ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʡʪʝ ʜʣʷ ʵʪʦʛʦ ʵʣʝ-

ʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ð ʙʝʛʫʥʦʢ. 

1. ʆʪʢʨʦʡʪʝ ʧʘʣʠʪʨʫ ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʪʘʱʠʪʝ 

ʵʣʝʤʝʥʪ ɹʝʛʫʥʦʢ ʠʟ ʧʘʣʠʪʨʳ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main  

(ʨʠʩ. 1.54). 

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 300. 

ʇʦʵʪʦʤʫ ʚʚʝʜʠʪʝ 1 ʚ ʧʦʣʝ ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ 300 ð ʚ ʧʦ-

ʣʝ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (ʨʠʩ. 1.53). 

4. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʉʚʷʟʘʪʴ ʩ: ʠ ʚ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʝ ʧʦʣʝ 

ʚʚʝʜʠʪʝ time _mean. 
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ʈʠʩ. 1.53. ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ɹʝʛʫʥʦʢ 

ʇʫʩʪʴ ʪʝʧʝʨʴ ʚʳ ʭʦʪʠʪʝ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʤyʢʦʩʪʴ ʙʫʬʝʨʘ ʚ ʭʦʜʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʡʪʝ ʜʣʷ ʵʪʦʛʦ ʪʘʢʞʝ ʙʝʛʫʥʦʢ. 

1. ʆʪʢʨʦʡʪʝ ʧʘʣʠʪʨʫ ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʪʘʱʠʪʝ 

ʵʣʝʤʝʥʪ ɹʝʛʫʥʦʢ ʠʟ ʧʘʣʠʪʨʳ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main  

(ʨʠʩ. 1.54). 

ʈʠʩ. 1.54. ʅʘ ʜʠʘʛʨʘʤʤʫ ʜʦʙʘʚʣʝʥʳ ʇʘʨʘʤʝʪʨ ʠ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 



70 

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

ʥʷʪʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʙʝʛʫʥʢʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚʤʝʩʪʠʤʦʩʪʴ 

ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʚʭʦʜʥʦʡ ʙʫʬʝʨ. 

3. ʇʫʩʪʴ ʚ rʭʦʪʠʪʝ ʚʘʨʴʠʨʦʚʘʪʴ ʤyʢʦʩʪʴ 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 . 

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 ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʫ ʤʦʜʝʣʠ, ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ, ʘ ʟʘʪʝʤ ʧʨʦʜʦʣʞʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

6. ʆʩʪʘʥʦʚʠʪʝ ʤʦʜʝʣʴ ʠ ʧʝʨʝʡʜʠʪʝ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main. 

ʄʳ ʥʘʫʯʠʣʠʩʴ ʜʦʙʘʚʣʷʪʴ ʵʣʝʤʝʥʪʳ ʇʘʨʘʤʝʪʨ ʠ ɹʝʛʫʥʦʢ. ʅʦ 

ʩʦʛʣʘʩʠʪʝʩʴ, ʯʪʦ ʢʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʥʫʞʥʦ ʙʫʜʝʪ ʤʝʥʷʪʴ,  ʠ ʚ 

ʢʘʢʠʭ ʠʥʪʝʨʚʘʣʘʭ, ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʠʪʴ  ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʊʘʢʞʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʤʝʥʪʘ ɹʝʛʫʥʦʢ ʩʫʱʝʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ ʪʦʯʥʦʛʦ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝ-

ʜʫʩʤʦʪʨʝʪʴ ʥʫʞʥʳʡ ʤʘʩʰʪʘʙ ʠʣʠ ʮʝʥʫ ʜʝʣʝʥʠʷ ɹʝʛʫʥʢʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ: ʥʫʞʥʦ ʱʸʣʢʥʫʪʴ ʧʦ ʵʣʝʤʝʥʪʫ, ʠ 

ʚʚʝʩʪʠ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʜʥʦʡ ʠʟ ʟʘʢʣʘʜʦʢ ʚʩʧʣʳʚʘʶʱʝʛʦ ʦʢʥʘ 

ʠʥʩʧʝʢʪʘ. ʇʦʵʪʦʤʫ ʟʘʨʘʥʝʝ ʥʝ ʥʫʞʥʦ ʧʨʦʜʫʤʳʚʘʪʴ, ʟʥʘʯʝʥʠʷ ʢʘʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʥʠʨʫʝʪʩʷ ʠʟʤʝʥʷʪʴ, ʠ ʥʝ ʜʦʙʘʚʣʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʙʝʛʫʥʢʠ). 

ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʦʢʥʝ ʠʥʩʧʝʢʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʣʷ ʩʣʝ-

ʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ:  

ʧʨʦʩʪʘʷ ʧʝʨʝʤʝʥʥʘʷ;  

ʧʘʨʘʤʝʪʨ;  

ʥʘʢʦʧʠʪʝʣʴ.  

ʀ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ:  

ʯʠʩʣʝʥʥʳʝ;  

ʣʦʛʠʯʝʩʢʠʡ (boolean);  

ʪʝʢʩʪʦʚʳʡ (String).  

7. ʋʜʘʣʠʪʝ ʵʣʝʤʝʥʪ ɹʝʛʫʥʦʢ ʜʣʷ ʇʘʨʘʤʝʪʨʘ time_mean. 

8. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ ʠ ʧʨʠʦʩʪʘʥʦʚʠʪʝ ʝʸ. 

9. ʑʝʣʢʥʠʪʝ ʧʦ ʟʥʘʯʢʫ ʇʘʨʘʤʝʪʨʘ time_mean. 

10. ʇʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ (ʨʠʩ. 1.55). 

11. ɺʚʝʜʠʪʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ: 240 .0 . 
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ʈʠʩ. 1.55. ɺʚʦʜ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚ ʦʢʥʦ ʠʥʩʧʝʢʪʘ 

1.2.9. 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. 1.56). 

3. ɺ ʧʦʣʝ ɿʘʛʦʣʦʚʦʢ: ʚʚʝʜʠʪʝ Histogram  Time  obrabotki .  

4. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ. ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1.57. 

ɿʘʤʝʯʘʥʠʝ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʩʣʝ ʥʦʚʦʛʦ ʟʘʧʫʩʢʘ ʤʦʜʝ-

ʣʠ time_mean=180, ʭʦʪʷ ʨʘʥʝʝ ʤʳ ʠʟʤʝʥʠʣʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘ 240. 

1.2.10. ʀʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ 

ʇʦʩʪʨʦʝʥʥʘʷ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ (ʧ. 1.2.1). 

ɺ ʥʝʡ, ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʚʦʡ ʤʦʜʝʣʠ, 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʩʝʨʚʝʨʦʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʩʧʨʝʜʝʣʸʥ-

ʥʳʤ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ) ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ 2 3ʤʠʥ.T   
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ʈʠʩ. 1.56. ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ 

ʈʠʩ. 1.57. ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʩ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ 

 ʠ ʛʠʩʪʦʛʨʘʤʤʦʡ 

ʆʜʥʘʢʦ ʚ ʤʦʜʝʣʠ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʨʝʜʩʪʚʘʤʠ GPSS World 

(ʧ. 1.1), ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʟʘʧʨʦʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʝʨʘ
 

56 10 ʦʧ/ʩQ  ʠ ʚrʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦ-

ʩʪʠ ʟʘʧʨʦʩʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʤʘʪʝʤʘʪʠ-
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ʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ 71 6 10  ʦʧS  ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦ-

ʥʝʥʠʝʤ 52 2 10  ʦʧ:S   

VrObr VARIABLE  (Normal(2,(S1_#Koef),(S2_#Koef)))/Q 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘ-

ʧʨʦʩʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3600 ʩ. 

ɺʥʝʩʠʪʝ ʚ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʘʥʘʣʦʛʠʯʥʦʛʦ ʨʘʩʯʸʪʘ ʚʨʝʤʝʥʠ 

ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. 

1. ʋʜʘʣʠʪʝ ʵʣʝʤʝʥʪ ʇʘʨʘʤʝʪʨ ʩ ʠʤʝʥʝʤ time_mean. 

2. ʀʟ ʧʘʣʠʪʨʳ ʆʩʥʦʚʥʘʷ ʧʝʨʝʪʘʱʠʪʝ ʪʨʠ ʵʣʝʤʝʥʪʘ ʇʘʨʘʤʝʪʨ 

ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main (ʨʠʩ. 1.58). 

3. ɺ ʧʦʣʝ ʀʤ ̫ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʚʝʜʠʪʝ S1_, S2_  ʠ 

Q_ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4. ɺʳʙʝʨʠʪʝ ʊʠʧ double. 

5. ɺ ʧʦʣʝ ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ  ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʚʚʝʜʠʪʝ 60000000,200000  ʠ 600000  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

6. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʇʨʦʩʪʘʷ ʧʝʨʝʤʝʥʥʘʷ. 

7. ɺ ʧʦʣʝ ʀʤ ̫ʫʢʘʞʠʪʝ KolZap . 

8. ɺ ʜrʝʣʠʪʝ ʦʙʲʝʢʪ delay.  

9. ɺ ʧʦʣʝ ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚʤʝʩʪʦ exponential(1/time_mean) 

ʚʚʝʜʠʪʝ:(normal(S2_,S1_))/Q_  

10. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ sink. ɺ ʧʦʣʝ ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ ʢ 

ʠʤʝʶʱʝʤʫʩʷ ʪʘʤ ʢʦʜʫ ʜʦʙʘʚʴʪʝ ʢʦʜ:  

KolZap=sink.count()/ 9604 .0 ;  

ɺ GPSS-ʤʦʜʝʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʨʘʚʥʷʣʦʩʴ 9604. ʋʚʝʣʠ-

ʯʠʤ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ AnyLogic-ʤʦʜʝʣʠ ʚ 9604 ʨʘʟ. ɸ ʪʘʢ ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʩʦʙʠ-

ʨʘʶʪʩʷ ʟʘ ʚʩʸ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʥʦʝ ʚ 9604 ʨʘʟ, ʪʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʫʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ 9604, ʯʪʦ ʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʢʦʜʝ. 

11. ʇʦʢʘʟʘʪʝʣʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ 

ʪʝʯʝʥʠʝ 3600 ʩ, ʧʦʵʪʦʤʫ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ AnyLogic ʩʦʩʪʘ-

ʚʠʪ 34574400 ʝʜʠʥʠʮ. 

12. ɺ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʚʳʜʝʣʠʪʝ Simulation. ʅʘ ʩʪʨʘʥʠʮʝ ʄʦ-

ʜʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʧʦʣʝ ʋʩʪʘʥʦʚʠʪʴ ʚʳʙʝʨʠʪʝ ɺ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ. 

13. ɺ ʧʦʣʝ ʂʦʥʝʯʥʦʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʠʪʝ 34574400 . 

14. ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ ʠ ʜʦʞʜʠʪʝʩʴ ʦʢʦʥʯʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1.59. 
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ʈʠʩ. 1.58. ʕʣʝʤʝʥʪʳ AnyLogic-ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʩʪʘʥʦʚʢʝ 

GPSS-ʤʦʜʝʣʠ 

ʈʠʩ. 1.59. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʝʨʚʝʨʦʤ 
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1.3. ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʚ GPSS World ʠ AnyLogic 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.2. ʀʟ ʠʭ ʩʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥʠ ʦʪʣʠʯʘʶʪ-

ʩ ̫ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʨʚʝʨʦʤ ʟʘʧʨʦʩʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 1 29,161 29,142 0,019,ʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ 2 255,962 254,942 0,32. ɺʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘ-

ʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʦʪʣʠʯʘʶʪʩʷ ʥʘ 0,001. 
ʊʘʙʣʠʮʘ 1.2 

ʇʦʢʘʟʘʪʝʣʠ GPSS World AnyLogic 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʧʨʦʩʦʚ 29,161 29,142 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ 0,970 0,971 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ 255,262 254,942 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʝʨʘ 0,810 0,810 
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ɻʃɸɺɸ 2. ʄʆɼɽʃʔ ʇʈʆʎɽʉʉɸ ʀɿɻʆʊʆɺʃɽʅʀʗ 

ɺ ʎɽʍɽ ɼɽʊɸʃɽʁ 

2.1. ʄʦʜʝʣʴ ʚ GPSS World  

2.1.1. ʈʝʰʝʥʠʝ ʧʨʷʤʦʡ ʟʘʜʘʯʠ 

2.1.1.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʚ ʮʝʭʝ ʜʝʪʘʣʠ ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ ʩʣʫʯʘʡʥʦʝ ʚʨʝʤʷ 

ʧT . ɺʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʡ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʘ. ɼʣʠʪʝʣʴ-

ʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʟʘʛʦʪʦʚʢʠ, ʠʟ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʩʜʝʣʘʥʘ ʜʝʪʘʣʴ. ɺʩʝʛʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʘʛʦʪʦʚʦʢ 
1n. ɺʨʝʤʷ ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʦʜʯʠʥʝʥʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʏʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʠʭ ʧʦʜʛʦʪʦʚʢʠ 
ʟʘʜʘʥʳ ʪʘʙʣ. 2.1 ʜʠʩʢʨʝʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

ʊʘʙʣʠʮʘ 2.1 

ʏʘʩʪʦʪʘ 0,05 0,13 0,16 0,22 0,29 0,15 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ 10 14 21 22 28 25 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʶʪʩʷ n ʦʧʝ-
ʨʘʮʠʡ ʩʦ ʩʨʝʜʥʠʤʠ ʚʨʝʤʝʥʘʤʠ 

1 2, , ..., nT T T  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ 

ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ 
ʢ1 ʢ2 ʢ, , ..., nT T T  ʩʣʝʜʫʝʪ ʢʦʥ-

ʪʨʦʣʴ. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʢʦʥʪʨʦʣʷ ð ʩʣʫʯʘʡʥʦʝ. ʂʦʥ-
ʪʨʦʣʴ ʥʝ ʧʨʦʭʦʜʷʪ 

1 2, , ..., nq q q  % ʜʝʪʘʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʙʨʘʢʦʚʘʥʥʳʝ ʜʝʪʘʣʠ ʧʦʩʪʫʧʘʶʪ ʥʘ ʧʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 
ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʭʦʜʷʪ ʥʘ ʥʝʤ ʧʨʦʚʝʨʢʫ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʨʘʩʧʨʝ-
ʜʝʣʸʥʥʦʛʦ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 

ʢT . ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝ ʧʨʦʰʝʜʰʠʭ ʢʦʥʪʨʦʣʴ 

ʜʝʪʘʣʝʡ 
1nq  % ʠʜʫʪ ʚ ʙʨʘʢ, ʘ ʦʩʪʘʚʰʠʝʩʷ 11 %nq   ʜʝʪʘʣʝʡ ʧʦʜ-

ʣʝʞʘʪ ʧʦʚʪʦʨʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʡ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʦʥʠ ʥʝ 
ʧʨʦʰʣʠ ʢʦʥʪʨʦʣʴ. ɽʩʣʠ ʜʝʪʘʣʴ ʚʦ ʚʪʦʨʦʡ ʨʘʟ ʥʝ ʧʨʦʭʦʜʠʪ ʢʦʥ-
ʪʨʦʣʴ, ʦʥʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʙʨʘʢʫʝʪʩʷ. 

2.1.1.2. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

1 ʧ 1 2

1 3 4

2 3

ʢ1

6; Exponential Exponential 30 ; 12 %, 15 %;

3; Exponential( ) Exponential(30); 10 %, 80 %;

Exponential( ) Exponential(25); Exponential Exponential(35);

Exponential( ) Exponential(4); Exponenti

n T q q

n T q q

T T

T ʢ2

ʢ3 ʢ

al( ) Exponential(5);

Exponential Exponential(15); Exponential( )Exponential(8).

T

T T
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2.1.1.3. ɿʘʜʘʥʠʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʈʘʟʨʘʙʦʪʘʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʮʝ-

ʭʦʤ ʚ ʪʝʯʝʥʠʝ 8 ʯʘʩʦʚ. 

ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʪʴ ʦʧʨʝʜʝʣʷʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠ ʟʘʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʩ ʪʦʯʥʦʩʪʴʶ 

Ů = 0,01 ʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ Ŭ = 0,99. 

2.1.1.4. ʋʷʩʥʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ ʮʝʭʝ ʜʝʪʘʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦ-

ʮʝʩʩ, ʧʨʦʪʝʢʘʶʱʠʡ ʚ ʤʥʦʛʦʬʘʟʥʦʡ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʦʞʠʜʘʥʠʝʤ (ʨʠʩ. 2.1). ɽʩʪʴ ʪʘʢʞʝ ʧʨʠʟʥʘʢʠ ʟʘʤʢ-

ʥʫʪʦʡ ʩʠʩʪʝʤʳ ð ʧʦʪʦʢʠ ʙʨʘʢʘ ʜʣʷ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʈʠʩ. 2.1. ʎʝʭ ʢʘʢ ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
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ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʧʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ ʠ ʦʧʝʨʘʮʠʠ 1, 2 ʠ 3 ʧʨʦ-

ʠʟʚʦʜʷʪʩʷ ʥʘ ʩʪʘʥʢʘʭ ð ʦʜʥʦʢʘʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ (ʆʂʋ) 1, 2, 3 

ʠ 4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʤʦʞʥʦ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʠʪʴ ʆʂʋ. ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʠʤʠʪʘʮʠʠ ʩʨʝʜʩʪʚʘ GPSS 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2.1. 

ɺʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʠ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʜʘ-

ʥʳ ʚ ʤʠʥ. ɺʦʟʴʤʤy 1 ʝʜ. ʤʦʜ. ʚʨ. = 1ʤʠʥ. 

ʈʘʩʩʯʠʪʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ 

ʢʘʞʜʦʤ ʥʘʙʣʶʜʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ ʢʘʢ ʦʞʠʜʘʝʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʦʥʘ ʟʘʨʘ-

ʥʝʝ ʥʝ ʠʟʚʝʩʪʥʘ, ʪʦ ʨʘʩʯʸʪ ʧʨʦʚʝʜʸʤ ʜʣʷ ʭʫʜʰʝʛʦ ʩʣʫʯʘʷ: 

2
2 2

2 2

0,5 1 0,5 0,25
2,58 6,656 16641.

0,00010,01
N t  

ʇʨʦʛʨʘʤʤʘ ʤʦʜʝʣʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

2.1.1.5. ʇʨʦʛʨʘʤʤʘ ʤʦʜʝʣʠ 

;ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ. ʇʨʷʤʘʷ ʟʘʜʘʯʘ 

;  ɿʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

TimeMod EQU 480; ɺʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 1 ʝʜ. ʤʦʜ. ʚʨ. 

= 1 ʤʠʥ 

;    ʉʨʝʜʥʝʝ ʚʨʝʤʷ 

Tn_ EQU 35  ; ʤʝʞʜʫ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʟʘʛʦʪʦʚʦʢ 

T1 EQU 30  ; ʚʳʧʦʣʥʝʥʠʷ 1- ʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ 

T2 EQU 25  ; ʚʳʧʦʣʥʝʥʠʷ 2- ʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ 

T3 EQU 35  ; ʚʳʧʦʣʥʝʥʠʷ 3- ʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ 

Tk1 EQU 4  ; ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ 1- ʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ 

Tk2 EQU 5  ; ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ 2- ʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ 

Tk3 EQU 15  ; ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ 3- ʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ 

Tk EQU 8  ; ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʠʥ 

q1_ EQU .12  ; ɼʦʣʷ ʙʨʘʢʘ ʧʦʩʣʝ 1- ʡ ʦʧʝʨʘʮʠʠ 

q2_ EQU .15  ; ɼʦʣʷ ʙʨʘʢʘ ʧʦʩʣʝ 2- ʡ ʦʧʝʨʘʮʠʠ 

q3_ EQU .10  ; ɼʦʣʷ ʙʨʘʢʘ ʧʦʩʣʝ 3- ʡ ʦʧʝʨʘʮʠʠ 

q4_ EQU .80  ; ɼʦʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʙʨʘʢʘ 

;  ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʟʘʛʦʪʦʚʦʢ 

Pod FUNCTION RN10, D6 

.05,10/.18,14/.34,21/.56,22/.85,28/1,25  

; ʉʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ 

 GENERATE ( Exponential ( 23,0, Tn_))    ; ʀʩʪʦʯʥʠʢ 

ʟʘʛʦʪʦʚʦʢ 

;  ʇʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʜʝʪʘʣʝʡ 

 QUEUE  Pod   ; ɺʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ 
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 SEIZE  Pod   ; ʅʘʯʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʟʘʛʦʪʦʚʢʠ 

 DEPART  Pod   ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ 

 ADVANCE  ( Exponential (34,0, FN$Pod)); ʇʦʜʛʦʪʦʚʢʘ 

 RELEASE  Pod ; ɿʘʢʦʥʯʠʪʴ ʧʦʜʛʦʪʦʚʢʫ ʟʘʛʦʪʦʚʢʠ 

;  ʀʤʠʪʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ 1-ʡ ʦʧʝʨʘʮʠʠ 

DCount  ASSIGN 1,1  ; ʂʦʜ 1 -  ʧʨʦʭʦʜʠʪ ʧʝʨʚʳʡ ʨʘʟ 

 ASSIGN  2,1  ; ʂʦʜ 1 ʚ ʈ2- ʧʨʠʟʥʘʢ 1- ʡ ʦʧʝʨʘʮʠʠ 

Oper1  QUEUE P2    ; ɺʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ 

 SEIZE  Konveer1  ; ʅʘʯʘʪʴ 1- ʶ ʦʧʝʨʘʮʠʶ 

 DEPART  P2    ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ 

 ADVANCE  ( Exponential (23,0, T1)); 1 -  ̫ ʦʧʝʨʘʮʠ ̫

 RELEASE  Konveer 1 ; ɿʘʢʦʥʯʠʪʴ 1-  ʁ ʦʧʝʨʘʮʠʶ 

 ADVANCE  ( Exponential (23,0, Tk1)); ʂʦʥʪʨʦʣʴ 1- ʡ 

ʦʧʝʨʘʮʠʠ 

 TRANSFER q1_,,Sboi ; ɹʨʘʢ ʥʘ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

;  ʀʤʠʪʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ 2-ʡ ʦʧʝʨʘʮʠʠ 

 ASSIGN  2,2  ; ʂʦʜ 2 ʚ ʈ2- ʧʨʠʟʥʘʢ 2- ʡ ʦʧʝʨʘʮʠʠ 

Oper2  QUEUE P2    ; ɺʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ 

 SEIZE  Konveer2  ; ʅʘʯʘʪʴ ʚʪʦʨʫʶ ʦʧʝʨʘʮʠʶ 

 DEPART P2     ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ 

 ADVANCE ( Exponential (23,0, T2))  ; 2 -  ̫ ʦʧʝʨʘʮʠ ̫

 RELEASE  Konveer 2 ; ɿʘʢʦʥʯʠʪʴ 2-  ʁ ʦʧʝʨʘʮʠʶ 

 ADVANCE ( Exponential (23,0, Tk2))  ; ʂʦʥʪʨʦʣʴ 2- ʡ 

ʦʧʝʨʘʮʠʠ 

 TRANSFER q2_,,Sboi  ; ɹʨʘʢ ʥʘ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

;  ʀʤʠʪʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ 3-ʡ ʦʧʝʨʘʮʠʠ 

 ASSIGN  2,3  ; ʂʦʜ 3 ʚ ʈ2- ʧʨʠʟʥʘʢ 3- ʡ ʦʧʝʨʘʮʠʠ 

Oper3  QUEUE  P2     ; ɺʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ 

 SEIZE  Konveer3   ; ʅʘʯʘʪʴ ʪʨʝʪʴʶ ʦʧʝʨʘʮʠʶ 

 DEPART  P2     ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ 

 ADVANCE  ( Exponential  (23,0, T3)) ; 3 -  ̫ ʦʧʝʨʘʮʠ ̫

 RELEASE  Konveer 3  ; ɿʘʢʦʥʯʠʪʴ 3-  ʁ ʦʧʝʨʘʮʠʶ 

 ADVANCE  ( Exponential (23,0, Tk3)); ʂʦʥʪʨʦʣʴ 3- ʡ 

ʦʧʝʨʘʮʠʠ 

 TRANSFER q3_,,Sboi  ; ɹʨʘʢ ʥʘ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

EndOper 1 TERMINATE    ; ʉʯʸʪ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ 

; ʉʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʧʫʥʢʪʘ ʢʦʥʪʨʦʣʷ 

Sboi  TEST E P1,1,EndOper  ; ɽʩʣʠ ʚʪʦʨʦʡ ʨʘʟ, ʪʦ ʚ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʙʨʘʢ 

 QUEUE  Kont  ; ɺ ʦʯʝʨʝʜʴ ʥʘ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

 SEIZE  Kontr   ; ɿʘʥʷʪʴ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

 DEPART  Kont    ; ʇʦʢʠʥʫʪʴ  

 ADVANCE  ( Exponential (23,0, Tk)); ʆʢʦʥʯʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 
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 RELEASE  Kontr    ; ʆʩʚʦʙʦʜʠʪʴ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

 TRANSFER q4_,,EndOper  ; ɺ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʙʨʘʢ 

 ASSIGN  1,2      ; ʂʦʜ 2 ʚ ʈ1- ʜʝʪʘʣʴ ʧʦʡʜʪy 

ʚʪʦʨʦʡ ʨʘʟ 

Met1  TRANSFER ,(Met1+P2)  

 TRANSFER ,Oper1   ; ʇʦʚʪʦʨʥʦ ʥʘ 1-  ʁ ʦʧʝʨʘʮʠ ʁ

 TRANSFER ,Oper2   ; ʇʦʚʪʦʨʥʦ ʥʘ 2-  ʁ ʦʧʝʨʘʮʠ ʁ

 TRANSFER ,Oper3   ; ʇʦʚʪʦʨʥʦ ʥʘ 3-  ʁ ʦʧʝʨʘʮʠ ʁ

EndOper  TERMINATE  ; ʉʯʝʪ ʙʨʘʢʘ 

; Cʝʛʤʝʥʪ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 GENERATE Time Mod ; ɺʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 TEST L   X$Prog,TG1,Met11  ; ɽʩʣʠ ʫʩʣʦʚʠʝ ʚʳʧʦʣ-

ʥʷʝʪʩʷ, ʪʦ 

 SAVEVALUE Prog,TG1  ;  X$Prog=TG1 ʩʦʜʝʨʞʠʤʦʤʫ 

ʩʯʝʪʯʠʢʘ ʟʘʚʝʨʰʝʥʠʡ 

Met11  TEST E  TG1,1,Met12  ; ɽʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ 

ʨʘʚʥʦ 1, ʪʦ ʨʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 SAVEVALUE NDet, (N$EndOper1/X$Prog)  ; ʂʦʣʠ-

ʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ, ʰʪ. 

 SAVEVALUE Brak, (N$EndOper/X$Prog)  ; ʂʦʣʠ-

ʯʝʩʪʚʦ ʟʘʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ, ʰʪ. 

 SAVEVALUE  DoljaBrak,(X$Brak/(X$Brak+X$NDet))   

; ʆʙʱʘʷ ʜʦʣʷ ʙʨʘʢʘ 

 SAVEVALUE  DoljaDet,(X$NDet/(X$Brak+X$NDet))   

; ɼʦʣʷ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ 

 SAVEVALUE NDet ,( INT ( X$NDet ))   ; ʂʦʣʠʯʝʩʪʚʦ ʛʦ-

ʪʦʚʳʭ ʜʝʪʘʣʝʡ (ʮʝʣʦʝ), ʰʪ. 

 SAVEVALUE Brak ,( INT ( X$Brak ))   ; ʂʦʣʠʯʝʩʪʚʦ ʟʘ-

ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ (ʮʝʣʦʝ), ʰʪ. 

 SAVEVALUE SDet,((AC1 - X$AC2)/N$EndOper1)  ; ʉʨʝʜ-

ʥʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ, ʤʠʥ 

 SAVEVALUE AC2,AC1 

Met12  TERMINATE 1 

 START 1000, NP   ; ʏʠʩʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ 

 RESET      ; ʉʙʨʦʩ ʩʪʘʪʠʩʪʠʢʠ  

 START 16641     ; ʏʠʩʣʦ ʦʩʥʦʚʥʳʭ ʧʨʦʛʦʥʦʚ 

ɿʘʤʝʯʘʥʠʝ. ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʢ ʚʩʪʨʦ-

ʝʥʥʦʤʫ ʛʝʥʝʨʘʪʦʨʫ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʯʠʩʝʣ ʚʟʷʪʦ ʦʜʥʦ ʠ ʪʦʞʝ ʥʘʯʘʣʴʥʦʝ ʯʠʩʣʦ 23, ʭʦʪʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʙʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʯʘʣʴʥʳʝ ʯʠʩʣʘ. ʉʜʝʣʘʥʦ ʵʪʦ ʜʣʷ ʯʠʩʪʦʪʳ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ð ʩʨʘʚʥʝʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ GPSS World ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ AnyLogic. 
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ʇʨʦʛʨʘʤʤʘ ʤʦʜʝʣʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ. 

ʇʦʵʪʦʤʫ ʦʩʪʘʥʦʚʠʤʩʷ ʣʠʰʴ ʥʘ ʥʝʢʦʪʦʨʳʭ ʝʸ ʦʩʦʙʝʥʥʦʩʪʷʭ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ð ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʟʘʛʦʪʦ-

ʚʦʢ ð ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʠʩʢʨʝʪʥʘʷ ʬʫʥʢʮʠʷ Pod. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʢʨʘʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʝʩʣʠ ʧʨʠʤʝʥʷʪʴ ʢʦʤʘʥʜʫ 

EQU. ʂʨʦʤʝ ʪʦʛʦ, ʫʧʨʦʱʘʝʪʩʷ ʩʦʙʳʪʠʡʥʘʷ ʯʘʩʪʴ ʤʦʜʝʣʠ, ʪʘʢ ʢʘʢ ʚ 

ʙʣʦʢʝ ʠʤʠʪʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʟʘʛʦʪʦʚʦʢ 

 ADVANCE  ( Exponential ( 23,0, FN$Pod)); ʀʤʠʪʘʮʠʷ 

ʧʦʜʛʦʪʦʚʢʠ ʟʘʛʦʪʦʚʢʠ 

ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ ʪʦʣʴʢʦ ʩʩʳʣʢʫ FN$Pod ʥʘ ʬʫʥʢʮʠʶ. 

ʂʦʜʳ 1 ʠ 2, ʟʘʧʠʩʳʚʘʝʤʳʝ ʚ ʧʘʨʘʤʝʪʨ 1 ʪʨʘʥʟʘʢʪʘ, ʩʣʫʞʘʪ ʧʨʠ-

ʟʥʘʢʘʤʠ ʥʝ ʧʨʦʭʦʞʜʝʥʠʷ ʜʝʪʘʣʴʶ ʢʦʥʪʨʦʣʷ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʨʘʟ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʟʥʘʢ 2 ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʦʪʧʨʘʚʢʠ ʜʝʪʘʣʠ ʚ 

ʙʨʘʢ ʠ ʠʩʢʣʶʯʝʥʠʷ ʝʸ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘʯʘʣʦ ʩʝʛʤʝʥʪʘ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʸʪʘ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʦ ʘʥʘʣʦʛʠʯʥʦ ʵʪʦʤʫ ʞʝ ʩʝʛʤʝʥ-

ʪʫ ʤʦʜʝʣʠ ʧ. 1.1. 

ɼʣʷ ʩʯʸʪʘ ʢʦʣʠʯʝʩʪʚʘ ʛʦʪʦʚʳʭ ʠ ʟʘʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʚʚʝʜʝ-

ʥʳ ʤʝʪʢʠ EndOper1 ʠ EndOper ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʟʘ ʚʩʝ ʧʨʦʛʦʥʳ, ʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʯʠʩʣʦ ʧʨʦʛʦʥʦʚ X$Prog, ʦʢʨʫʛʣʷʶʪʩʷ ʜʦ 

ʮʝʣʦʛʦ ʧʨʦʮʝʜʫʨʦʡ INT ʠ ʟʘʥʦʩʷʪʩʷ ʚ ʩʦʭʨʘʥʷʝʤʳʝ ʷʯʝʡʢʠ NDet ʠ 

Brak ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʣʝʝ ʵʪʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʦʣʝʡ ʛʦʪʦʚʳʭ DoljaDet ʠ ʟʘʙʨʘ-

ʢʦʚʘʥʥʳʭ DoljaBrak ʜʝʪʘʣʝʡ. 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ SDet ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ AC1 ʢ ʢʦʣʠʯʝʩʪ-

ʚʫ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ ʟʘ ʚʩʝ ʧʨʦʛʦʥʳ, ʪ.ʝ. ʢ N$EndOper1. 

ʕʪʦ ʙʳʣʦ ʙʳ ʧʨʘʚʠʣʴʥʦ, ʝʩʣʠ ʙʳ ʥʝ ʙʳʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 

ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ. ʄʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ʵʪʠʭ ʧʨʦʛʦʥʦʚ ʥʝ ʜʦʣʞʥʦ ʫʯʠ-

ʪʳʚʘʪʴʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ. 

ɽʛʦ ʥʫʞʥʦ ʟʘʧʦʤʥʠʪʴ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʥʘ ʢʦʤʘʥʜʘ 

  SAVEVALUE AC2, AC1 ; ɺʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦ-

ʛʦʥʦʚ 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʛʦʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ: 

 SAVEVALUE SDet,((AC1 - X$AC2)/N$EndO per1)  ; ʉʨʝʜ-

ʥʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ, ʤʠʥ 
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2.1.1.6. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʚʳ ʚʚʝʣʠ ʧʨʦʛʨʘʤʤʫ ʤʦʜʝʣʠ, ʠʩʧʨʘʚʠʣʠ ʦʰʠʙʢʠ 

ʠ ʚʳʧʦʣʥʠʣʠ ʫʢʘʟʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ. ʌʨʘʛʤʝʥʪ 

ʦʪʯʸʪʘ ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

SAVEVALUE       RETRY        VALUE 

 PROG             0      16641.000  

 NDET             0          9.000  

 BRAK             0          3.000  

 DOLJABRAK        0          0.2 79 

 DOLJADET         0          0.7 21 

 SDET             0         48.559  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʠʤ, ʯʪʦ ʟʘ 8 ʯʘʩʦʚ 

ʮʝʭʦʤ ʙʫʜʝʪ ʠʟʛʦʪʦʚʣʝʥʦ NDet 9ʜʝʪʘʣʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ 

ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ ʩʦʩʪʘʚʠʪ DoljaDet = 0,721, ʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ SDet = 48,559 ʤʠʥ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʟʘʙʨʘ-

ʢʦʚʘʥʦ Brak = 3 ʜʝʪʘʣʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʪ Dol-

jaBrak = 0,2279. 

ʌʨʘʛʤʝʥʪ ʦʪʯʸʪʘ, ʝʩʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ INT, ʪ.ʝ. ʥʝ 

ʦʢʨʫʛʣʷʪʴ ʜʦ ʮʝʣʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘ-

ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ: 

SAVEVALUE       RETRY        VALUE 

 PROG             0      166 41.000  

 NDET             0          9. 885  

 BRAK             0          3.821  

 DOLJABRAK        0          0.279  

 DOLJADET         0          0.721  

 SDET             0         48.5 59 

ɿʘ 8 ʯʘʩʦʚ ʮʝʭʦʤ ʙʫʜʝʪ ʠʟʛʦʪʦʚʣʝʥʦ Ndet = 9,885 ʜʝʪʘʣʝʡ, ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ DoljaDet = 0,721 ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ SDet = 48,559 ʤʠʥ ʦʩʪʘʥʫʪʩʷ ʪʘʢʠʤʠ 

ʞʝ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʟʘʙʨʘʢʦʚʘʥʦ Brak = 3,821 ʜʝʪʘʣʝʡ, ʦʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʦʪʦʚʳʭ ʠ ʟʘʙʨʘʢʦʚʘʥʥʳʭ 

DoljaBrak = 0,279 ʪʘʢʞʝ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʚʳ ʚʤʝʩʪʦ 1000 ʫʢʘʞʠʪʝ 100 ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 

ʧʨʦʛʦʥʦʚ ʠ ʟʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ, ʪʦ ʧʦʣʫʯʠʪʝ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ. 

2.1.2. ʈʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ 

ʎʝʣʴʶ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ 

ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʘʢʦʛʦ-ʪʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦ-
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ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ ʚʦʟʴʤʸʤ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ, ʪ.ʝ. Det = 9.  

2.1.2.1. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠ 

ʄʦʜʝʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

; ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ. ʆʙʨʘʪʥʘʷ ʟʘ-

ʜʘʯʘ 

 

é 

 

;  ʀʤʠʪʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ 3-ʡ ʦʧʝʨʘʮʠʠ 

 ASSIGN  2,3  ; ʂʦʜ 3 ʚ ʈ2- ʧʨʠʟʥʘʢ 3- ʡ ʦʧʝʨʘʮʠʠ 

Oper3  QUEUE P2    ; ɺʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ 

 SEIZE  Konveer3  ; ʅʘʯʘʪʴ ʪʨʝʪʴʶ ʦʧʝʨʘʮʠʶ 

 DEPART  P2    ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ 

 ADVANCE  ( Exponent ial  (23,0, T3)) ; 3 -  ̫ ʦʧʝʨʘʮʠ ̫

 RELEASE  Konveer 3  ; ɿʘʢʦʥʯʠʪʴ 3-  ʁ ʦʧʝʨʘʮʠʶ 

 ADVANCE  ( Exponential  (23,0, Tk3)); ʂʦʥʪʨʦʣʴ 3- ʡ 

ʦʧʝʨʘʮʠʠ 

 TRANSFER q3_,,Sboi  ; ɹʨʘʢ ʥʘ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

 TRANSFER ,Met2    ; ɻʦʪʦʚʳʝ ʜʝʪʘʣʠ 

; ʉʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʧʫʥʢʪʘ ʢʦʥʪʨʦʣʷ 

Sboi  QUEUE  Kont    ; ɺ ʦʯʝʨʝʜʴ ʥʘ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

 SEIZE  Kontr   ; ɿʘʥʷʪʴ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

 DEPART  Kont    ; ʇʦʢʠʥʫʪʴ ʦʯʝʨʝʜʴ ʥʘ ʧʫʥʢʪ 

ʢʦʥʪʨʦʣʷ 

 ADVANCE  ( Exponential (23,0, Tk)); ʆʢʦʥʯʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 

 RELEASE  Kontr   ; ʆʩʚʦʙʦʜʠʪʴ ʧʫʥʢʪ ʢʦʥʪʨʦʣʷ 

 TRANSFER q4_ ,,EndOper  ; ɺ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʙʨʘʢ 

 TEST E  P1,1,EndOper  ; ɽʩʣʠ ʚʪʦʨʦʡ ʨʘʟ, ʪʦ ʚ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʙʨʘʢ 

 ASSIGN  1,2  ; ʂʦʜ 2 ʚ ʈ1- ʜʝʪʘʣʴ ʧʦʡʜyʪ ʚʪʦʨʦʡ 

ʨʘʟ 

Met1  TRANSFER ,(Met1+P2)  

 TRANSFER ,Oper1   ; ʇʦʚʪʦʨʥʦ ʥʘ 1-  ʁ ʦʧʝʨʘʮʠ ʁ

 TRANSFER ,Oper2   ; ʇʦʚʪʦʨʥʦ ʥʘ 2-  ʁ ʦʧʝʨʘʮʠ ʁ

 TRANSFER ,Oper3   ; ʇʦʚʪʦʨʥʦ ʥʘ 3-  ʁ ʦʧʝʨʘʮʠ ʁ

EndOper  TERMINATE  ; ʉʯʝʪ ʙʨʘʢʘ 

; ʉʝʛʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴ-

ʪʘʪʦʚ 

Met2  TEST L  X$Prog,TG1,Met3  ; ɽʩʣʠ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷ-

ʝʪʩʷ, ʪʦ 



84 

 SAVEVALUE Prog,TG1    ; X$Prog=TG1 ʩʯʝʪʯʠʢʫ ʟʘ-

ʚʝʨʰʝʥʠʡ 

Met3  SAVEVALUE NDet+,1     ; ʉʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʛʦʪʦʚʳʭ 

ʜʝʪʘʣʝʡ 

 TEST E X$NDet, Det ,Ter1  ; ɽʩʣʠ ʛʦʪʦʚʦ Det  ʜʝʪʘ-

ʣʝʡ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʜʠʥ ʧʨʦʛʦʥ 

   TEST E TG1,1,Met4  ; ɽʩʣʠ ʚ ʩʯʝʪʯʠʢʝ ʟʘʚʝʨʰʝʥʠʡ 

1, ʪʦ ʨʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 SAVEVALUE Brak, (N$EndOper/X$P rog)  ; ʂʦʣʠʯʝʩʪʚʦ 

ʟʘʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ, ʰʪ. 

 SAVEVALUE DoljaBrak,(X$Brak/(X$Brak+Det); ʆʙʱʘʷ 

ʜʦʣʷ ʙʨʘʢʘ 

 SAVEVALUE DoljaDet,(Det/(X$Brak+Det))  ; ɼʦʣʷ 

ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ 

 SAVEVALUE Brak,( INT (X$ Brak )) ; ʂʦʣʠʯʝʩʪʚʦ ʟʘʙʨʘ-

ʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ (ʮʝʣʦʝ), ʰʪ. 

 SAVEVALUE TDet,((( AC1- X$AC2)/X$Prog)/60); ʉʨʝʜ-

ʥʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ Det ʜʝʪʘʣʝʡ, ʯʘʩ 

 SAVEVALUE SDet,((X$TDet/ Det )#60); ʉʨʝʜʥʝʝ ʚʨʝʤʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ, ʤʠʥ 

 SAVEVALUE AC2, AC1 ; ɺʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦ-

ʥʦʚ 

 SAVEVALUE X$Prog,0  ; ʆʙʥʫʣʝʥʠʝ ʷʯʝʡʢʠ X$Prog  

Met4  SAVEVALUE NDet,0   ; ʆʙʥʫʣʝʥʠʝ X$NDet 

 TERMINATE 1  ; ʀʟ ʩʯyʪʯʠʢʘ ʟʘʚʝʨʰʝʥʠʡ ʤʠʥʫʩ 1 

Ter1  TERMINATE   ; ɺʳʚʦʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʨʘʥʟʘʢʪʦʚ 

 START 1000, NP ; ʏʠʩʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ 

ʤʦʜʝʣʠ 

 RESET    ; ʉʙʨʦʩ ʩʪʘʪʠʩʪʠʢʠ 

 START 16641  ; ʏʠʩʣʦ ʦʩʥʦʚʥʳʭ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘ-

ʯʠ ʚ ʮʝʣʷʭ ʩʦʢʨʘʱʝʥʠʷ ʠʩʢʣʶʯʸʥ ʪʝʢʩʪ ʜʦ ʯʘʩʪʠ, ʠʤʠʪʠʨʫʶʱʝʡ 

ʚʳʧʦʣʥʝʥʠʝ 3-ʡ ʦʧʝʨʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʥ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʦʛʨʘʤʤʝ 

ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦ-

ʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʢʦʤʘʥʜʫ ʜʣʷ 

ʟʘʜʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʠʟʛʦʪʦʚʠʪʴ: 

Det  EQU  9  ; ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ 

ʠʟʛʦʪʦʚʠʪʴ 

ʆʢʨʫʛʣʝʥʠʝ ʜʦ ʮʝʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʨʘʩʯʸʪʘ ʜʦʣʠ ʛʦʪʦʚʳʭ ʠ ʟʘʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ. 

ɽʩʣʠ ʠʥʘʯʝ, ʪʦ ʨʘʩʯʸʪ ʜʦʣʝʡ ʙʫʜʝʪ ʥʝʢʦʨʨʝʢʪʥʳʤ.  
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ɺ ʧʨʦʛʨʘʤʤʝ ʤʦʜʝʣʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʛʦʜʥʳʝ ʜʝʪʘʣʠ ʧʦʩʣʝ ʚʳ-

ʧʦʣʥʝʥʠʷ 3-ʡ ʦʧʝʨʘʮʠʠ ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ. ʀʤʠʪʠʨʫʶʱʠʝ ʠʭ ʪʨʘʥ-

ʟʘʢʪʳ ʫʥʠʯʪʦʞʘʣʠʩʴ: 

EndOper 1  TERMINATE   ; ʉʯʸʪ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ 

ɺ ʧʨʦʛʨʘʤʤʝ ʤʦʜʝʣʠ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʛʦʜʥʳʝ ʜʝʪʘʣʠ ʥʫʞʥʦ ʦʪ-

ʧʨʘʚʠʪʴ ʚ ʩʝʛʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʠʚʝʜʝʥʥʳʡ ʪʦʣʴʢʦ ʯʪʦ ʙʣʦʢ ʩʯʸʪʘ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ ʟʘʤʝʥʸʥ 

ʩʣʝʜʫʶʱʠʤ (ʚ ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʳ ʚʳʰʝ ʦʥ ʚʳʜʝʣʝʥ ʞʠʨʥʳʤ): 

  TRANSFER ,Met2    ; ɻʦʪʦʚʳʝ ʜʝʪʘʣʠ 

ʉʝʛʤʝʥʪ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʧʫʥʢʪʘ ʢʦʥʪʨʦʣʷ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥ-

ʥʳʤ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʝʛʤʝʥʪʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩ-

ʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʦʭʨʘʥʷʝʤʘʷ ʷʯʝʡʢʘ NDet ʩʣʫʞʠʪ ʜʣʷ ʩʯʸʪʘ ʪʝʢʫʱʝʛʦ ʢʦʣʠʯʝʩʪ-

ʚʘ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ. ʂʘʢ ʪʦʣʴʢʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 

X$NDet = Det, ʬʠʢʩʠʨʫʝʪʩʷ ʦʜʠʥ ʧʨʦʛʦʥ ʤʦʜʝʣʠ. Det ð ʧʝʨʝʤʝʥ-

ʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʦʡ ʟʘʜʘʸʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʚʨʝʤʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ. 

ɺʘʤ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦ-

ʛʦʥʦʚ ʥʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʨʘʩʯʸʪʝ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ 9 ʜʝʪʘʣʝʡ. ʇʦʵʪʦʤʫ ʦʥʦ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʩʦʭʨʘʥʷʝʤʦʡ 

ʷʯʝʡʢʝ X$AC2, ʘ ʧʨʠ ʨʘʩʯʪʝ ʚʳʯʠʪʘʝʪʩʷ ʠʟ AC1: 

SAVEVALUE TDet,((( AC1- X$AC2)/X$Prog)/60)  ; ʉʨʝʜʥʝʝ 

ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ Det ʜʝʪʘʣʝʡ, ʯʘʩ 

2.1.2.2. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʌʨʘʛʤʝʥʪ ʦʪʯʸʪʘ ʧʨʠʚʝʜʝʥ ʥʠʞʝ: 

SAVEVALUE     RETRY        VALUE 

 PROG           0      16641 .000  

 BRAK           0          3.000  

 DOLJABRAK      0          0.279  

 DOLJADET       0          0.7 21 

 TDET           0          7. 266  

 SDET           0         48. 443  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʠʤ, ʯʪʦ Det 9 

ʜʝʪʘʣʝʡ ʙʫʜʫʪ ʠʟʛʦʪʦʚʣʝʥʳ ʮʝʭʦʤ ʟʘ  TDet = 7,266 ʯʘʩʘ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʪ DoljaDet = 0,721, ʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʜʝʪʘʣʠ SDet = 48,443 ʤʠʥ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʟʘ-
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ʙʨʘʢʦʚʘʥʦ Brak = 3 ʜʝʪʘʣʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʪ 

DoljaBrak = 0,279. 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʚʳ ʟʘʤʝʥʠʪʝ 1000 ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ 

ʥʘ 100 ʠ ʟʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ, ʪʦ ʧʦʣʫʯʠʪʝ: 

SAVEVALUE       RETRY        VALUE  

 PROG             0      166 41.000  

 BRAK             0          3.000  

 DOLJABRAK        0          0.2 78 

 DOLJADET         0          0.7 22 

 TDET             0          7.25 6 

 SDET             0         48.3 74 

ɺʠʜʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʤʝʥʠʣʠʩʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ. ʅʦ ʝʩʣʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʚʘʩ ʥʝʩʫʱʝʩʪʚʝʥʥʳ, ʤʦʞʥʦ ʦʩ-

ʪʘʚʠʪʴ ʫʢʘʟʘʥʥʦʝ ʯʠʩʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ ʚ ʜʘʣʴ-

ʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

2.1.2.3. ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ɺ ʛʣʘʚʝ 1 ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʴʶ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ. ɿʜʝʩʴ ʞʝ 

ʤʳ ʧʨʦʚʝʜʸʤ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʤʦʜʝʣʴʶ, ʨʝʰʘʶʱʝʡ ʦʙʨʘʪ-

ʥʫʶ ʟʘʜʘʯʫ. 

ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʘʯʝʩʪʚʘ 
1 2 3 4, , ,q q q q  ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘ-

ʮʠʡ ʥʘ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ D ʜʝʪʘʣʝʡ. ɿʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.2. 
ʊʘʙʣʠʮʘ 2.2 

ʋʨʦʚʥʠ 

ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨʳ 

1q  
2q  

3q  
4q  

ʅʠʞʥʠʡ 0,1 0,15 0,1 0,2 

ɺʝʨʭʥʠʡ 0,25 0,35 0,2 0,9 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʩ ʪʦʯʥʦʩʪʴʶ 
Ů = 1 ʤʠʥ ʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ Ŭ = 0,99. ʅʦ ʧʦʩʢʦʣʴʢʫ 
ʦʩʪʘʸʪʩʷ ʫʩʣʦʚʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʧʦʜʛʦʪʦʚʣʝʥ-
ʥʳʭ ʜʝʪʘʣʝʡ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ ʦʩʪʘʸʪʩʷ ʨʘʚʥʳʤ 16641, ʯʪʦ ʠ 
ʚ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ. 
ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʜʣʷ ʪʘʢʦʛʦ ʩʣʫʯʘʷ ʤʦʜʝʣʠ 

ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʚ ʧ. 2.1.2.1. ʆʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʪʘʤ ʦʧʨʝ-
ʜʝʣʷʣʠʩʴ ʚ ʜʠʩʧʝʨʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ, ʥʝ ʙʳʣʠ ʚʨʝʤʝʥʥʳʤʠ. ɸ ʵʪʦ 
ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʝʛʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ-
ʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʇʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚʨʝʤʝʥʠ TDet ʠʟʛʦʪʦʚʣʝʥʠʷ Det ʜʝʪʘʣʝʡ, ʪʦ 

ʚ ʝʝ ʚʳʯʠʩʣʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʙʩʦʣʶʪʥʦʝ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ɸʉ1 

(ʩʠʩʪʝʤʥʳʡ ʯʠʩʣʦʚʦʡ ʘʪʨʠʙʫʪ). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʚʩʪʨʦʝʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʝʝʪ ʜʚʝ ʢʦʤʘʥʜʳ 

START, ʘ ʤʝʞʜʫ ʥʠʤʠ ð ʢʦʤʘʥʜʘ RESET. ʂʦʤʘʥʜʘ RESET ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʘʙʩʦʣʶʪʥʦʝ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ. ʇʦʵʪʦʤʫ ɸʉ1 ʙʫʜʝʪ ʩʫʤ-

ʤʦʡ ʘʙʩʦʣʶʪʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ 

ʜʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ, ʦʙʦʟʥʘʯʠʤ ʝʛʦ ɸʉ2, ʠ ʘʙʩʦʣʶʪʥʦʛʦ 

ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʫʩʪʴ ɸʉ3, ʦʩʥʦʚʥʳʭ ʧʨʦʛʦʥʦʚ, ʚ ʭʦʜʝ ʢʦʪʦ-

ʨʳʭ ʩʦʙʠʨʘʝʪʩʷ ʠʥʪʝʨʝʩʫʶʱʘʷ ʥʘʩ ʩʪʘʪʠʩʪʠʢʘ. ʅʘʤ ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʥʫʞʥʦ ɸʉ3. ɼʣʷ ʝʛʦ ʧʦʣʫʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ ʚʚʝʜʝʥʳ ʩʪʨʦʢʠ: 

SAVEVALUE  AC3,(AC1 - X$AC2) 

SAVEVALUE  AC2, AC1 

ʇʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ ʚ ʷʯʝʡʢʝ X$Prog ʩʦʭʨʘʥʠʪʩʷ 

ʫʢʘʟʘʥʥʦʝ ʚ ʧʝʨʚʦʡ ʢʦʤʘʥʜʝ START ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʦʥʦʚ. ʕʪʘ 

ʷʯʝʡʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʝʛʤʝʥʪʘ ʠ 

ʝy ʩʦʜʝʨʞʠʤʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʳʤ ʥʫʣʶ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʤʦʜʝʣʴ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʝʚʝʨʥʦ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʰʠʙʢʠ ʚʚʝ-

ʜʝʥʘ ʩʪʨʦʢʘ: 

SAVEVALUE  X$Prog ,0  

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ 

ʤʝʥʴʰʝ ʯʠʩʣʘ ʦʩʥʦʚʥʳʭ ʧʨʦʛʦʥʦʚ, ʪʦ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʠ ʙʝʟ ʵʪʦʡ 

ʢʦʤʘʥʜʳ. 

ʇʨʦʚʝʜʠʪʝ ʵʢʩʧʝʨʠʤʝʥʪ. ʂʘʢ ʧʨʦʚʦʜʠʪʩʷ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘ-

ʣʠʟ, ʚʳ ʫʞʝ ʟʥʘʝʪʝ. ʊʝʤʝ ʥʝ ʤʝʥʝʝ, ʫʩʪʘʥʦʚʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥ-

ʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʛʣʘʩʥʦ ʨʠʩ. 2.2. ʋʢʘʞʠʪʝ ʯʠʩʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʳʭ ʧʨʦʛʦʥʦʚ 1000 ʚʤʝʩʪʦ 100, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2.3. ɺʠʜʥʦ, ʯʪʦ ʚʩʝ 

ʯʝʪʳʨʝ ʬʘʢʪʦʨʘ ʩʫʱʝʩʪʚʝʥʥʳʝ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʶ 

ʦʪʢʣʠʢʘ ʦʢʘʟʳʚʘʝʪ ʬʘʢʪʦʨ ɺ, ʯʪʦ ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ, ʪʘʢ ʢʘʢ ʠʟ ʧʝʨ-

ʚʳʭ ʪʨʭy ʦʥ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʡ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ, ʪ. ʝ. ʥʘʠʙʦʣʴʰʫʶ 

ʜʦʣʶ ʙʨʘʢʘ. ʅʘʠʤʝʥʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʬʘʢʪʦʨ ʉ, ʯʪʦ ʪʘʢʞʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʜʦʣʠ ʙʨʘʢʘ. 

ʀʟʤʝʥʠʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʜʫʨʝ ʟʘʧʫʩʢʘ ʩʛʝʥʝʨʠʨʦʚʘʥ-

ʥʦʛʦ Plus-ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ ʩ 

1000 ʥʘ 100 ʠ ʟʘʧʫʩʪʠʪʝ ʤʦʜʝʣʴ. ɺʳ ʧʦʣʫʯʠʪʝ ʧʨʘʢʪʠʯʝʩʢʠ ʪʝ ʞʝ 

ʩʘʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʧʨʠʤʝʨ, Grand Mean = 9,006 ʚʤʝʩʪʦ 9,017. 
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ʈʠʩ. 2.2. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʟʘʧʦʣʥʝʥʥʦʝ) Screening Experiment 

Generator (ɻʝʥʝʨʘʪʦʨ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) 

ʈʠʩ. 2.3. ʈʝʟʫʣʴʪʘʪʳ ʦʪʩʝʠʚʘʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
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2.2. ʄʦʜʝʣʴ ʚ AnyLogic 

AnyLogic-ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ ʮʝʭʝ ʜʝʪʘʣʝʡ ʙʫʜʝʪ 

ʚʢʣʶʯʘʪʴ ʩʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʢʘʢ ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ (ʨʠʩ. 2.1) ʩʣʝʜʫʶʱʠʝ ʩʝʛʤʝʥʪʳ: 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ; 

ʧʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ; 

ʦʧʝʨʘʮʠʷ 1; 

ʦʧʝʨʘʮʠʷ 2; 

ʦʧʝʨʘʮʠʷ 3; 

ʧʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

ʩʢʣʘʜ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ; 

ʩʢʣʘʜ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ. 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

2.2.1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ 

ɼʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʤ ʵʣʝʤʝʥʪʳ ʇʘʨʘʤʝʪʨ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚʦʟʴʤʸʤ ʪʝ ʞʝ (ʢʨʦʤʝ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʛʦʥʦʚ ʤʦʜʝʣʠ), ʯʪʦ ʠ ʚ GPSS-ʤʦʜʝʣʠ, ʪʦʣʴʢʦ ʙʝʟ 

ʟʥʘʢʘ ʧʦʜʯʸʨʢʠʚʘʥʠʷ. 

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

ʩʪʨʫʤʝʥʪʦʚ. 

2. ɺ ʧʦʣʝ ʀʤʷ ʤʦʜʝʣʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʅʦʚʘʷ ʤʦʜʝʣʴ  ʚʚʝ-

ʜʠʪʝ ʀʟʛʦʪʦʚʣʝʥʠʝ_ʚ_ʮʝʭʝ_ʜʝʪʘʣʝʡ. ɺʳʙʝʨʠʪʝ ʢʘʪʘʣʦʛ, ʚ 

ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʬʘʡʣʳ ʚʘʰʝʡ ʤʦʜʝʣʠ. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ 

ɼʘʣʝʝ. 

3. ʅʘ ʦʪʢʨʳʚʰʝʡʩʷ ʚʪʦʨʦʡ ʩʪʨʘʥʠʮʝ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ ʤʦ-

ʜʝʣʠ ʚʳʙʝʨʠʪʝ ʅʘʯʘʪʴ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ çʩ ʥʫʣʷè. ʑʝʣʢʥʠʪʝ 

ʢʥʦʧʢʫ ɼʘʣʝʝ. 

4. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. 

5. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʉʢʨʫʛʣʸʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚ 

ʥʫʞʥʦʝ ʤʝʩʪʦ. 

6. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

7. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʆʩʥʦʚʥʘʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪʳ 

ʇʘʨʘʤʝʪʨ ʥʘ ʵʣʝʤʝʥʪ ʩ ʠʤʝʥʝʤ ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. ʈʘʟʤʝʩʪʠʪʝ 

ʠʭ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.4. ɿʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʫʩʪʘʥʦʚʠʪʝ ʩʦ-

ʛʣʘʩʥʦ ʪʘʙʣ. 2.3. ʅʘ ʨʠʩ. 2.4, ʢʘʢ ʚʳ, ʥʘʚʝʨʥʦʝ, ʫʞʝ ʟʘʤʝʪʠʣʠ, ʜʚʘ 

ʵʣʝʤʝʥʪʘ ʇʘʨʘʤʝʪʨ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʪʘʙʣ. 2.1 ʢʘʢ ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ. 
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ʈʠʩ. 2.4. ʈʘʟʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʇʘʨʘʤʝʪʨ ʜʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʊʘʙʣʠʮʘ 2.3 

ʕʣʝʤʝʥʪʳ ʠ ʠʭ ʩʚʦʡʩʪʚʘ 

ʇʘʨʘʤʝʪʨ ʇʘʨʘʤʝʪʨ 

ʀʤ ̫ ʊʠʧ 
ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 
ʀʤ ̫ ʊʠʧ 

ɿʥʘʯʝʥʠʝ  

ʧʦ ʫʤʦʣʯʘʥʠʶ 

Tn 

T1 

T2 

T3 

double 

double 

double 

double 

35 

30 

25 

35 

Tk1 

Tk2  

Tk3 

Tk 

double 

double 

double 

double 

4 

5 

15 

8 

q1 

q2 

q3 

q4 

double 

double 

double 

double 

0.12 

0.15 

0.10 

0.80 

ʚʨʄʦʜ 

ʢʦʣʇʨʦʛ 

 

double 

 double 

480 

16641 

ʉʦʟʜʘʡʪʝ ʨʘʟʤʝʨʥʦʩʪʠ ʤʘʩʩʠʚʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʦʜʠʥʘʢʦ-

ʚʳʝ. ʕʣʝʤʝʥʪʦʚ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ ʪʘʙʣ. 2.1 ʰʝʩʪʴ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʯʠʩʣʦ ʚʠʜʦʚ ʟʘʛʦʪʦʚʦʢ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʜʦ 10. ɿʥʘʯʠʪ ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʦʜʥʦʛʦ ʤʘʩʩʠʚʘ 10 ʵʣʝʤʝʥʪʦʚ. 

1. ʑʸʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʢʠ ʚ ʧʘʥʝʣʠ ʇʨʦʝʢʪʳ ʠ ʚ 

ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʈʘʟʤʝʨʥʦʩʪʴ. 
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2. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʈʘʟʤʝʨʥʦʩʪʴ ʚ ʧʦʣʝ ʀʤ ̫ ʚʚʝʜʠʪʝ 

ʂʦʣɺʘʨɿʘʛ. 

3. ʋʩʪʘʥʦʚʠʪʝ ʊʠʧ ʨʘʟʤʝʨʥʦʩʪʠ: ɼʠʘʧʘʟʦʥ. 

4. ɺ ʦʪʢʨʳʚʰʝʝʩʷ ʧʦʣʝ ɼʠʘʧʘʟʦʥ: ʚʚʝʜʠʪʝ 1- 10 . 

5. ʑʸʣʢʥʠʪʝ ɻʦʪʦʚʦ. 

ʊʝʧʝʨʴ ʩʦʟʜʘʡʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʘʩʩʠʚʳ. ʅʘʯʥʠʪʝ ʩ ʤʘʩʩʠʚʘ 

ʚʝʨɺʘʨɿʘʛ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʷʚʣʝʥʠʷ ʚʠʜʦʚ ʟʘʛʦʪʦʚʦʢ. 

1. ʀʟ ʇʘʣʠʪʨʳ ʆʩʥʦʚʥʳʝ ʧʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʇʘʨʘʤʝʪʨ. 

2. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʀʤʷ: 

ʚʚʝʜʠʪʝ ʚʝʨɺʘʨɿʘʛ. 

3. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʄʘʩʩʠʚ. ʈʷʜʦʤ ʧʦʷʚʠʪʩʷ ʟʥʘʯʦʢ {é}. 

ʑʸʣʢʥʠʪʝ ʧʦ ʥʝʤʫ. 

4. ʆʪʢʨʦʝʪʩʷ ʩʪʨʘʥʠʮʘ ʩʚʦʡʩʪʚ ʄʘʩʩʠʚ. ɺ ʦʢʦʰʢʝ ɺʦʟʤʦʞ-

ʥʳʝ ʨʘʟʤʝʨʥʦʩʪʠ: ʚʳʜʝʣʠʪʝ ʂʦʣɺʘʨɿʘʛ. 

5. ʑʝʣʢʥʠʪʝ ʧʦ ʢʥʦʧʢʝ . ʈʘʟʤʝʨʥʦʩʪʴ ʂʦʣɺʘʨɿʘʛ ʧʦ̫-

ʚʠʪʩʷ ʚ ʦʢʦʰʢʝ ɺʳʙʨʘʥʥʳʝ ʨʘʟʤʝʨʥʦʩʪʠ. 

6. ɺʝʨʥʠʪʝʩʴ ʥʘ ʩʪʨʘʥʠʮʫ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ. 

7. ɺ ʧʦʣʝ ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʚʚʝʜʠʪʝ: 

{0.05,0.18,0.34,0.56,0.85,1.0,0,0,0,0}  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʘʥʥʳʝ ʠʟ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʪʘʙʣ. 2.1 ʚʚʝ-

ʜʝʥʳ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ, ʧʨʠʯʸʤ, ʚʪʦʨʦʡ ʵʣʝʤʝʥʪ = ʧʝʨʚʳʡ 

ʵʣʝʤʝʥʪ ʪʘʙʣ. 2.1 + ʚʪʦʨʦʡ ʪʘʙʣ. 2.1, ʪʨʝʪʠʡ = ʚʪʦʨʦʡ + ʪʨʝʪʠʡ 

ʪʘʙʣ. 2.1 ʠ ʪ.ʜ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʙʫʜʝʪ ʫʯʪʝʥʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦ-

ʛʨʘʤʤʥʦʤ ʢʦʜʝ. ʍʦʪʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʚʝʩʪʠ ʠ ʪʘʢ, ʢʘʢ ʚ ʪʘʙʣ. 2.1. 

8. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʡʪʝ ʚʪʦʨʦʡ ʤʘʩʩʠʚ ʩ ʠʤʝʥʝʤ 

ʩʨɺʨʇʦʜʛɿʘʛ ʜʣʷ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʟʘʛʦʪʦʚʢʠ. 

9. ɺ ʧʦʣʝ ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʚʚʝʜʠʪʝ: 

{ 10, 14, 21, 22, 28, 25,0,0,0,0}  

2.2.2. ʇʦʩʪʨʦʝʥʠʝ ʩʦʙʳʪʠʡʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ 

ɺ ʩʦʙʳʪʠʡʥʫʶ (ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ) ʯʘʩʪʴ ʤʦʜʝʣʠ ʚʢʣʶʯʠʤ ʫʢʘ-

ʟʘʥʥʳʝ ʨʘʥʝʝ ʩʝʛʤʝʥʪʳ. ʇʦʩʢʦʣʴʢʫ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʵʪʦ ʠʪʝʨʘ-

ʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʪʦ ʨʘʟʤʝʱʝʥʠʝ ʩʝʛʤʝʥʪʦʚ ʠ ʦʙʲʝʢʪʦʚ AnyLogic 

ʙʫʜʝʤ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʩʯʠʪʘʝʤ ʜʦʩʪʘʪʦʯʥʳʤ 

ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʠ ʝʸ ʧʨʝʟʝʥʪʘʮʠʠ. 

ʅʘʯʥʸʤ ʩ ʩʝʛʤʝʥʪʘ ʠʤʠʪʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʟʘʛʦʪʦʚʢʠ. 
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2.2.2.1. ʇʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ 

ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʤʠʪʘʮʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʛʦ-

ʪʦʚʢʠ, ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ, ʠʤʠʪʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʛʦʪʦʚ-

ʢʠ ʟʘʛʦʪʦʚʢʠ ʠ ʦʪʧʨʘʚʢʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ. 

1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʨʘʟʤʝʩʪʠʪʝ, ʛʜʝ ʩʯʠʪʘʝʪʝ ʥʫʞʥʳʤ. ʅʘ ʩʪʨʘʥʠʮʝ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ʐʠʨʠʥʘ: 

240 , ʚ ʧʦʣʝ ɺʳʩʦʪʘ: 150 . 

2. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʚʚʝʜʠʪʝ ʇʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ 

(ʨʠʩ. 2.5). 

3. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ Enterprise Library. ʇʝʨʝʪʘʱʠʪʝ ʦʙʲʝʢʪ 

source ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main ʠ ʨʘʟʤʝʩʪʠʪʝ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ ʩ 

ʠʤʝʥʝʤ ʇʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ. 

4. ɼʣʷ ʟʘʧʠʩʠ ʠ ʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʝʪʘʣʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʧʦʣʷ ʟʘʷʚʦʢ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʢʣʘʩʩ ʟʘʷʚʢʠ. ʉʦʟ-

ʜʘʡʪʝ ʢʣʘʩʩ ʟʘʷʚʢʠ Detail . 

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. ɺ ʧʦʣʝ 

ʀʤʷ: ʚʚʝʜʠʪʝ ʠʤʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ Detail . 

7. ɺ ʧʦʣʝ ɹʘʟʦʚʳʡ ʢʣʘʩʩ: ʚʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

Entity  ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

ʈʠʩ. 2.5. ʉʝʛʤʝʥʪ ʇʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ 
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8. ʇʦʷʚʠʪʩʷ ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʄʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ Java ʢʣʘʩʩʘ. 

ɼʦʙʘʚʴʪʝ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ Java ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʫʶʪʩʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ: 

double  n;  

double  a;  

double  Tn1;  

ʇʦʣʝ n ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʟʘʥʝʩʝʥʠʷ ʥʦʤʝʨʘ ʚʳʧʦʣʥʷʝ-

ʤʦʡ ʩ ʜʝʪʘʣʴʶ ʦʧʝʨʘʮʠʠ. ʕʪʠ ʥʦʤʝʨʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʝʨʘʮʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʦʚʪʦʨʥʦ ʦʪʧʨʘʚʠʪʴ ʜʝʪʘʣʠ ʩ ʧʫʥʢʪʘ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʇʦʣʝ a ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʥʝʩʝʥʠʷ 

ʢʦʜʘ ʧʝʨʚʦʛʦ ʠʣʠ ʧʦʚʪʦʨʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. 

9. ʆʩʪʘʚʴʪʝ ʚʳʙʨʘʥʥʳʤʠ ʬʣʘʞʢʠ ʉʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʠ 

ʉʦʟʜʘʪʴ ʤʝʪʦʜ toString(). 

10. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɻʦʪʦʚʦ. ʇʦʷʚʠʪʩʷ ʨʝʜʘʢʪʦʨ ʢʦʜʘ ʠ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥʥʳʡ ʢʦʜ ʚʘʰʝʛʦ Java ʢʣʘʩʩʘ. ɿʘʢʨʦʡʪʝ ʢʦʜ. 

11. ʀʟ ʇʘʣʠʪʨʳ ʆʩʥʦʚʥʘʷ ʧʝʨʝʪʘʱʠʪʝ ʥʘ ʩʝʛʤʝʥʪ ʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʵʣʝʤʝʥʪ ʇʨʦʩʪʘʷ ʧʝʨʝʤʝʥʥʘʷ. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ 

ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʜʘʡʪʝ ʀʤʷ: b, ʫʩʪʘʥʦʚʠʪʝ ʊʠʧ: double . 

12. ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ source. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʫʩʪʘʥʦʚʠʪʝ ʩʚʦʡʩʪʚʘ ʩʦʛʣʘʩʥʦ ʨʠʩ. 2.6. 

ɺ ʢʦʜʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ, ʢʦʪʦʨʳʡ ʚʳ ʚʚʝʣʠ ʚ ʧʦʣʝ ʩʚʦʡʩʪʚʘ 

ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʩʦʟʜʘʥʥʳʭ ʨʘʥʝʝ 

ʜʚʫʭ ʤʘʩʩʠʚʦʚ. 

entity.n=uniform_pos();  

if  (entity .n  <= ʚʝʨɺʘʨɿʘʛ.get(1)) 

entity.Tn1=ʩʨɺʨʇʦʜʛɿʘʛ.get(1); 

else  if  (entity .n  > ʚʝʨɺʘʨɿʘʛ.get(1) && entity .n   

<= ʚʝʨɺʘʨɿʘʛ.get(2)) entity.Tn1= ʩʨɺʨʇʦʜʛɿʘʛ.get(2);  

else  if  (entity .n  > ʚʝʨɺʘʨɿʘʛ.get(2) && entity .n  

<= ʚʝʨɺʘʨɿʘʛ.get(3)) entity.Tn1= ʩʨɺʨʇʦʜʛɿʘʛ.get(3);  

else  if  (entity. n > ʚʝʨɺʘʨɿʘʛ.get(3) && entity.n  

<= ʚʝʨɺʘʨɿʘʛ.get(4)) entity.Tn1= ʩʨɺʨʇʦʜʛɿʘʛ.get(4);  

else  if  (entity.n > ʚʝʨɺʘʨɿʘʛ.get(4) && entity.n  

<= ʚʝʨɺʘʨɿʘʛ.get(5)) entity.Tn1= ʩʨɺʨʇʦʜʛɿʘʛ.get(5);  

else  if  (entity.n > ʚʝʨɺʘʨɿʘʛ.get(5) && entity.n  

<=ʚʝʨɺʘʨɿʘʛ.get(6))  entity.Tn1= ʩʨɺʨʇʦʜʛɿʘʛ.get(6);  

13. ʀʟ ʙʠʙʣʠʦʪʝʢʠ Enterprise Library ʧʝʨʝʪʘʱʠʪʝ ʦʙʲʝʢʪʳ 

queue ʠ delay ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main, ʨʘʟʤʝʩʪʠʪʝ ʚ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʝ ʩ ʠʤʝʥʝʤ ʇʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ ʠ ʩʦʝʜʠʥʠʪʝ ʢʘʢ 

ʥʘ ʨʠʩ. 2.5. 
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14. ɺ ʜrʝʣʠʪʝ ʦʙʲʝʢʪ queue ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʫʩʪʘʥʦʚʠʪʝ ʩʚʦʡʩʪʚʘ: 

ʀʤʷ: ʦʯɿʘʛ  

ʂʣʘʩʩ ʟʘʷʚʢʠ: Detail  

15. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ. 

16. ɺ ʜrʝʣʠʪʝ ʦʙʲʝʢʪ delay ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʫʩʪʘʥʦʚʠʪʝ ʩʚʦʡʩʪʚʘ: 

ʀʤʷ: ʧʦʜɿʘʛ  

ʂʣʘʩʩ ʟʘʷʚʢʠ: Detail  

ɿʘʜʝʨʞʢʘ ʟʘʜʘʸʪʩʷ ʗʚʥʦ 

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ exponential  (1/ entity . Tn1)  

ɺʤʝʩʪʠʤʦʩʪʴ 1 

ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ  entity.a = 1;  

2.2.2.2. ʉʝʛʤʝʥʪʳ ʆʧʝʨʘʮʠʷ 1, ʆʧʝʨʘʮʠʷ 2, ʆʧʝʨʘʮʠʷ 3 

ʂʘʞʜʳʡ ʠʟ ʩʝʛʤʝʥʪʦʚ ʦʧʝʨʘʮʠʡ 1, 2 ʠ 3 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʤʠ-

ʪʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʧʝʨʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʦʞʠ-

ʜʘʥʠʝ ʚ ʦʯʝʨʝʜʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ, ʢʦʥʪʨʦʣʴ 

ʝʸ ʢʘʯʝʩʪʚʘ, ʦʪʧʨʘʚʢʫ ʥʘ ʧʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʣʫʯʘʝ 

ʙʨʘʢʘ, ʧʨʠʸʤ ʥʘ ʧʦʚʪʦʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʠ ʢʦʥʪʨʦʣʴ.  

1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʪʨʠ ʵʣʝ-

ʤʝʥʪʘ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 2.7. ʅʘ ʩʪʨʘ-

ʥʠʮʝ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ʐʠʨʠʥʘ: 240 , ʚ ʧʦʣʝ ɺʳʩʦʪʘ: 180. 

2. ʇʝʨʝʪʘʱʠʪʝ ʪʨʠ ʵʣʝʤʝʥʪʘ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ 

ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚʚʝʜʠʪʝ ʆʧʝʨʘ-

ʮʠʷ 1, ʆʧʝʨʘʮʠʷ 2, ʆʧʝʨʘʮʠʷ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 2.7). 

3. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ Enterprise Library. ʇʝʨʝʪʘʱʠʪʝ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʜʚʘ ʦʙʲʝʢʪʘ queue, ʜʚʘ ʦʙʲʝʢʪʘ delay ʠ ʦʜʠʥ 

ʦʙʲʝʢʪ selectOutput ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main, ʨʘʟʤʝʩʪʠʪʝ ʚ ʧʨʷ-

ʤʦʫʛʦʣʴʥʠʢʘʭ ʠ ʩʦʝʜʠʥʠʪʝ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.7. 

4. ɺʳʜʝʣʠʪʝ ʧʦʦʯʝʨʝʜʥʦ ʦʙʲʝʢʪʳ, ʥʘʯʠʥʘʷ ʩ ʦʙʲʝʢʪʘ queue 

ʩʝʛʤʝʥʪʘ 1, ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʫʩʪʘʥʦʚʠʪʝ 

ʩʚʦʡʩʪʚʘ ʩʦʛʣʘʩʥʦ ʨʠʩ. 2.7 ʠ ʪʘʙʣ. 2.4. 

ʅʘ ʩʝʛʤʝʥʪʝ ʆʧʝʨʘʮʠʷ 1 ʧʦʷʩʥʠʤ ʧʨʠʥʷʪʳʝ ʠʤʝʥʘ ʦʙʲʝʢʪʦʚ: 

ʦʯʆʧ1 ð ʦʯʝʨʝʜʴ ʥʘ ʦʧʝʨʘʮʠʶ 1; ʚʳʧʆʧ1 ð ʠʤʠʪʘʮʠʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʦʧʝʨʘʮʠʠ 1; ʦʯʂʦʥʆʧ1 ð ʦʯʝʨʝʜʴ ʥʘ ʢʦʥʪʨʦʣʴ ʧʦʩʣʝ ʦʧʝʨʘ-

ʮʠʠ 1; ʢʦʥʆʧ11 ð ʠʤʠʪʘʮʠʷ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 1; ʢʦ-

ʥʆʧ12 ð ʨʦʟʳʛʨʳʰ ʨʝʟʫʣʴʪʘʪʘ ʢʦʥʪʨʦʣʷ. 
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ʊʘʙʣʠʮʘ 2.4 

ʆʙʲʝʢʪ ʉʚʦʡʩʪʚʘ ɿʥʘʯʝʥʠʷ 

ʉʝʛʤʝʥʪ ʆʧʝʨʘʮʠʷ 1 

queue  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠ-

ʤʦʩʪʴ  

ʦʯʆʧ1 

Detail  

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

delay  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɿʘʜʝʨʞʢʘ ʟʘʜʘʸʪʩʷ  

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ɺʤʝʩʪʠʤʦʩʪʴ 

ʚʳʧʆʧ1 

Detail  

ʗʚʥʦ 
exponential (1/T1)  

1 

queue1  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠ-

ʤʦʩʪʴ  

ʦʯʂʦʥʆʧ1 

Detail  

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

delay 1 ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɿʘʜʝʨʞʢʘ ʟʘʜʘʸʪʩʷ  

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ɺʤʝʩʪʠʤʦʩʪʴ 

ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ 

ʢʦʥʆʧ11 

Detail  

ʗʚʥʦ 
exponential (1/T k1)  

1 

entity.n = 1;  

selectOutput  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ  

ɺʝʨʦʷʪʥʦʩʪʴ [0..1] 

ʢʦʥʆʧ12 

Detail  

ʉ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 
1- q1 

ʉʝʛʤʝʥʪ ʆʧʝʨʘʮʠʷ 2 

queue  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠ-

ʤʦʩʪʴ  

ʦʯʆʧ2 

Detail  

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

delay  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɿʘʜʝʨʞʢʘ ʟʘʜʘʸʪʩʷ  

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ɺʤʝʩʪʠʤʦʩʪʴ 

ʚʳʧʆʧ2 

Detail  

ʗʚʥʦ 
exponential (1/T 2)  

1 

queue 1 ʠʤ ̫

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠ-

ʤʦʩʪʴ  

ʦʯʂʦʥʆʧ2 

Detail  

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 2.4 

ʆʙʲʝʢʪ ʉʚʦʡʩʪʚʘ ɿʥʘʯʝʥʠʷ 

delay 1 ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɿʘʜʝʨʞʢʘ ʟʘʜʘʸʪʩʷ  

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ɺʤʝʩʪʠʤʦʩʪʴ 

ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ 

ʢʦʥʆʧ21 

Detail  

ʗʚʥʦ 
exponential (1/T k2 )  

1 

entity.n = 2  

selectOutput  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ  

ɺʝʨʦʷʪʥʦʩʪʴ [0..1] 

ʢʦʥʆʧ22 

Detail  

ʉ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 
1- q2 

ʉʝʛʤʝʥʪ ʆʧʝʨʘʮʠʷ 3 

queue  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠ-

ʤʦʩʪʴ  

ʦʯʆʧ3 

Detail  

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

delay  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɿʘʜʝʨʞʢʘ ʟʘʜʘʸʪʩʷ  

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ɺʤʝʩʪʠʤʦʩʪʴ 

ʚʳʧʆʧ3 

Detail  

ʗʚʥʦ 
exponential (1/T 3)  

1 

queue 1 ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠ-

ʤʦʩʪʴ  

ʦʯʂʦʥʆʧ3 

Detail  

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

delay 1 ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɿʘʜʝʨʞʢʘ ʟʘʜʘʸʪʩʷ  

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ɺʤʝʩʪʠʤʦʩʪʴ 

ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ 

ʢʦʥʆʧ31 

Detail  

ʗʚʥʦ 
exponential (1/T k3)  

1 

entity.n = 3  

selectOutput  ʠʤʷ 

ʂʣʘʩʩ ʟʘʷʚʢʠ 

ɺʳʭʦʜ true ʚʳʙʠʨʘʝʪʩʷ  

ɺʝʨʦʷʪʥʦʩʪʴ [0..1] 

ʢʦʥʆʧ32 

Detail  

ʉ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 
1- q3 

2.2.2.3. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ 

ʅʘ ʨʠʩ. 2.7 ʧʦʢʘʟʘʥʳ ʯʝʪʳʨʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʝʛʤʝʥʪʘ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʨʦʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 18 ʦʙʲʝʢʪʦʚ AnyLogic. ɽʩʣʠ 

ʚʳ ʥʘʯʥʸʪʝ ʩʦʟʜʘʚʘʪʴ ʦʯʝʨʝʜʥʦʡ ʩʝʛʤʝʥʪ, ʪʦ ʧʦʩʣʝ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ 
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ʚʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: ʆʛʨʘʥʠʯʝʥʠʝ ʦʟʥʘʢʦʤʠʪʝʣʴ-

ʥʦʡ ʚʝʨʩʠʠ: ʥʝʣʴʟʷ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ 20 ʚʣʦʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦ-

ʵʪʦʤʫ ʦʩʪʘʣʴʥʳʝ ʩʝʛʤʝʥʪʳ ʤʦʜʝʣʠ ʥʘʤ ʥʫʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʚʪʦ-

ʨʦʤ ʘʢʪʠʚʥʦʤ ʦʙʲʝʢʪʝ. ʉʦʟʜʘʡʪʝ ʵʪʦʪ ʦʙʲʝʢʪ. 

1. ʅʘ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʱʝʣʢʥʠʪʝ Main ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ 

ʚʳʙʝʨʠʪʝ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʉʦʟʜʘʪʴ/ʂʣʘʩʩ ʘʢʪʠʚʥʦʛʦ ʦʙʲ-

ʝʢʪʘ. 

2. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʅʦʚʳʡ ʢʣʘʩʩ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ. 

3. ɺ ʧʦʣʝ ʀʤʷ: ʟʘʜʘʡʪʝ ʠʤʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ Kontrol . 

4. ɽʩʣʠ ʥʫʞʥʦ, ʚ ʧʦʣʝ ʆʧʠʩʘʥʠʝ: ʚʚʝʜʠʪʝ ʦʧʠʩʘʥʠʝ ʩʫʱʥʦ-

ʩʪʠ, ʤʦʜʝʣʠʨʫʝʤʦʡ ʵʪʠʤ ʢʣʘʩʩʦʤ. 

5. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ɻʦʪʦʚʦ. 

2.2.2.4. ʉʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʘ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ 

ʉʦʛʣʘʩʥʦ ʣʦʛʠʢʝ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʥʘʜʦ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʪʨʸʭ ʦʧʝʨʘʮʠʡ ʚ ʩʣʫʯʘʝ ʙʨʘʢʘ ʦʪʧʨʘʚʠʪʴ 

ʟʘʙʨʘʢʦʚʘʥʥʳʝ ʜʝʪʘʣʠ ʥʘ ʧʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʉ ʧʦ-

ʩʣʝʜʥʝʛʦ ʧʦʣʫʯʠʪʴ ʠ ʦʪʧʨʘʚʠʪʴ ʜʝʪʘʣʠ ʥʘ ʧʦʚʪʦʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʪʝʭ ʦʧʝʨʘʮʠʡ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ ʟʘʙʨʘʢʦʚʘʥʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʛʦʪʦʚʳʝ ʜʝʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʥʘ ʩʢʣʘʜ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ Main ʧʦʪʨʝʙʫʶʪʩʷ 

ʩʝʤʴ ʧʦʨʪʦʚ (3+3+1). 

ʉʦʟʜʘʡʪʝ ʵʣʝʤʝʥʪ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʘʢ-

ʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ Kontrol. 

1. ʀʟ ʇʘʣʠʪʨʳ ʆʩʥʦʚʥʘʷ ʧʝʨʝ-

ʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʇʦʨʪ ʠ ʨʘʟʤʝʩʪʠʪʝ 

ʩʚʝʨʭʫ ʚ ʣʝʚʦʤ ʨʷʜʫ (ʨʠʩ. 2.8). 

2. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʠʤʷ port ʟʘʤʝʥʠʪʝ ʠʤʝʥʝʤ 

ʥʘʆʧ1. 

3. ʉʢʦʧʠʨʫʡʪʝ ʵʣʝʤʝʥʪ ʇʦʨʪ ʩ 

ʠʤʝʥʝʤ ʥʘʆʧ1. 

4. ɺʩʪʘʚʴʪʝ ʜʚʘ ʵʣʝʤʝʥʪʘ ʇʦʨʪ 

(ʩʤ. ʨʠʩ. 2.8). ʇʨʠ ʚʩʪʘʚʢʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʠʭ ʠʤʝʥʘ: 

ʥʘʆʧ2, ʥʘʆʧ3. 

5. ʀʟ ʇʘʣʠʪʨʳ ʆʩʥʦʚʥʘʷ ʧʝʨʝ-

ʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʇʦʨʪ ʠ ʨʘʟʤʝʩʪʠʪʝ 

ʩʚʝʨʭʫ ʚ ʧʨʘʚʦʤ ʨʷʜʫ (ʩʤ. ʨʠʩ. 2.8).      ʈʠʩ. 2.8. ʇʦʨʪʳ 
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6. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ  ʉʚʦʡʩʪʚʘ ʠʤʷ port ʟʘʤʝ-

ʥʠʪʝ ʠʤʝʥʝʤ ʙʨʆʧ1 (ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʨʝʟ ʵʪʦʪ ʧʦʨʪ 

ʦʪʧʨʘʚʣʷʶʪʩʷ ʙʨʘʢʦʚʘʥʥʳʝ ʜʝʪʘʣʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 1 ʥʘ ʧʫʥʢʪ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ). 

7. ʉʢʦʧʠʨʫʡʪʝ ʵʣʝʤʝʥʪ ʇʦʨʪ ʩ ʠʤʝʥʝʤ ʙʨʆʧ1. 

8. ɺʩʪʘʚʴʪʝ ʜʚʘ ʵʣʝʤʝʥʪʘ ʇʦʨʪ (ʩʤ. ʨʠʩ. 2.8). ʇʨʠ ʚʩʪʘʚʢʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʠʭ ʠʤʝʥʘ: ʙʨʆʧ2, ʙʨʆʧ3. 

9. ʀʟ ʇʘʣʠʪʨʳ ʆʩʥʦʚʥʘʷ ʧʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ ʇʦʨʪ ʠ ʨʘʟ-

ʤʝʩʪʠʪʝ ʚʥʠʟʫ ʚ ʧʨʘʚʦʤ ʨʷʜʫ (ʩʤ. ʨʠʩ. 2.8). 

10. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʠʤʷ port ʟʘʤʝʥʠ-

ʪʝ ʠʤʝʥʝʤ ʛʦʪɼʝʪ. 

11. ʇʦ ʤʝʨʝ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʇʦʨʪ ʦʥʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʙʫʜʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ (ʩ ʧʫʥʢʪʠʨʥʳʤʠ ʣʠʥʠʷʤʠ) ʠ 

ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ ɿʥʘʯʦʢ. 

12. ɺʦʟʚʨʘʪʠʪʝʩʴ ʥʘ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʘ Main. 

13. ʅʘ ʧʘʥʝʣʠ ʇʨʦʝʢʪ ʚʳʜʝʣʠʪʝ Kontrol, ʧʝʨʝʪʘʱʠʪʝ ʥʘ ʜʠʘ-

ʛʨʘʤʤʫ ʢʣʘʩʩʘ Main ʦʙʲʝʢʪ ʢʣʘʩʩʘ Kontrol, ʨʘʟʤʝʩʪʠʪʝ ʢʘʢ ʥʘ 

ʨʠʩ. 2.9. 

14. ʆʙʲʝʢʪ ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʩʘ Kontrol ʩʦʟʜʘʥ. ʅʘ ʩʪʨʘʥʠʮʝ ʆʩ-

ʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʫʙʝʨʠʪʝ ʬʣʘʞʦʢ ʆʪʦʙʨʘʞʘʪʴ ʠʤ ̫ʠ ʚ 

ʧʦʣʝ ʀʤʷ: ʚʚʝʜʠʪʝ ʥʘ_ʢʦʥʪʨʦʣʴ. 

15. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 2.9. ʅʘ ʩʪʨʘʥʠʮʝ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ʐʠʨʠʥʘ: 

140 , ʚ ʧʦʣʝ ɺr ʩʦʪʘ: 220. 

16. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ ʚʚʝʜʠʪʝ ʅʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʢʦʥ-

ʪʨʦʣʴ. 

ʊʝʧʝʨʴ ʜʣʷ ʜʚʠʞʝʥʠʷ ʟʘʷʚʦʢ-ʜʝʪʘʣʝʡ ʚ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʜ-

ʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʩʦʝʜʠʥʠʪʴ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ ʦʙʲʝʢʪʦʚ ʩʝʛʤʝʥʪʦʚ 

ʆʧʝʨʘʮʠʷ 1, ʆʧʝʨʘʮʠʷ 2 ʠ ʆʧʝʨʘʮʠʷ 3 ʩ ʧʦʨʪʘʤʠ. 

1. ʉʦʝʜʠʥʠʪʝ ʚʳʭʦʜʳ F (false) ʦʙʲʝʢʪʦʚ ʢʦʥʆʧ12, ʢʦʥʆʧ22, 

ʢʦʥʆʧ32 ʩ ʧʦʨʪʘʤʠ ʙʨʆʧ1, ʙʨʆʧ2, ʙʨʆʧ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2. ʉʦʝʜʠʥʠʪʝ ʧʦʨʪʳ ʥʘʆʧ1, ʥʘʆʧ2, ʥʘʆʧ3 ʩ ʚʭʦʜʘʤʠ ʦʙʲʝʢ-

ʪʦʚ ʦʯʆʧ1, ʦʯʆʧ2, ʦʯʆʧ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

3. ʉʦʝʜʠʥʠʪʝ ʚʳʭʦʜ ʊ (true) ʦʙʲʝʢʪʘ ʢʦʥʆʧ32 ʩʝʛʤʝʥʪʘ ʆʧʝ-

ʨʘʮʠʷ 3 ʩ ʧʦʨʪʦʤ ʛʦʪɼʝʪ. 

ʅʘ ʨʠʩ. 2.9 ʚʳ ʚʠʜʠʪʝ ʝʱʸ ʦʙʲʝʢʪʳ. ʇʝʨʝʡʜʸʤ ʢ ʨʘʟʤʝʱʝʥʠʶ ʠʭ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʘ Main. 
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2.2.2.5. ʉʦʟʜʘʥʠʝ ʦʙʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ 

ɺ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ, ʘʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʢʦʪʦʨʳʭ ʩʦʜʝʨ-

ʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʫʜʦʙʩʪ-

ʚʦ: ʚʩʝ ʵʣʝʤʝʥʪʳ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʛʫʪ ʧʨʦʩʪʦ ʬʠʟʠʯʝʩʢʠ ʥʝ 

ʧʦʤʝʩʪʠʪʴʩʷ ʚ ʪʫ ʦʙʣʘʩʪʴ ʜʠʘʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ 

ʚ ʦʢʥʝ ʧʨʝʟʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ. 

ɺʝʨʩʠ ̫6 AnyLogic ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʩʧʝʮʠʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ð ʦʙʣʘʩʪʴ 

ʧʨʦʩʤʦʪʨʘ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚr  ʤʦʞʝʪʝ ʚʳʜʝʣʠʪʴ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝʢʦʪʦʨʳʝ ʦʙʣʘʩʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʣʦ-

ʛʠʯʝʩʢʠ ʦʙʦʩʦʙʣʝʥʥʳʝ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʫʯʘʩʪʢʠ ʜʠʘʛʨʘʤʤʳ. 

ɿʘʜʘʚ ʪʘʢʠʝ ʦʙʣʘʩʪʠ, ʚr  ʩʤʦʞʝʪʝ ʣʝʛʢʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʥʠʤʠ 

ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʥʘ-

ʚʠʛʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʫʯʘʩʪ-

ʢʫ ʜʠʘʛʨʘʤʤʳ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʵʪʦʤ ʚ ʦʢʥʝ ʧʨʝʟʝʥʪʘʮʠʠ 

ʟʘʧʫʱʝʥʥʦʡ ʤʦʜʝʣʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʝ ʵʣʝʤʝʥʪʳ ʘʢʪʠʚʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʟʘʜʘʥʥʫʶ ʚʘʤʠ ʨʘʥʝʝ ʠ ʩʜʝʣʘʥʥʫʶ ʚ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʴ ʧʨʦʩʤʦʪʨʘ. 

ʀʩʧʦʣʴʟʫʝʤ ʜʚʝ ʦʙʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ. ɺ ʧʝʨʚʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʤʦʪ-

ʨʘ ʨʘʟʤʝʩʪʠʤ ʦʙʲʝʢʪʳ ʧʝʨʚʳʭ ʧʷʪʠ ʩʝʛʤʝʥʪʦʚ (ʩʤ. ʨʠʩ. 2.9), ʚʦ 

ʚʪʦʨʦʡ ð ʩʝʛʤʝʥʪʳ ʇʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʉʢʣʘʜ 

ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ ʠ ʉʢʣʘʜ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ. 

ʇʝʨʚʘʷ ʦʙʣʘʩʪʴ ʧʨʦʩʤʦʪʨʘ ʙʫʜʝʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʘ Main, ʘ 

ʚʪʦʨʘʷ ð ʥʘ ʥʦʚʦʤ ʢʣʘʩʩʝ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ Kontrol . 

ʉʦʟʜʘʡʪʝ ʦʙʣʘʩʪʴ ʧʨʦʩʤʦʪʨʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʘ Main ʜʣʷ ʨʘʟ-

ʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʝʛʤʝʥʪʘ ʇʦʩʪʘʥʦʚʢʘ ʥʘ ʜʝʞʫʨʩʪʚʦ. 

1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

ʆʙʣʘʩʪʴ ʧʨʦʩʤʦʪʨʘ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ. 

2. ɺʳ ʫʚʠʜʠʪʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʟʥʘʯʦʢ ʷʢʦʨʷ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʦ-

ʩʤʦʪʨʘ . ʏʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʵʪʦʡ ʦʙʣʘʩʪʠ, 

ɺʘʤ ʥʫʞʥʦ ʙʫʜʝʪ ʚʳʜʝʣʠʪʴ ʵʪʦʪ ʟʥʘʯʦʢ ʤʳʰʴʶ. 

3. ʇʝʨʝʡʜʠʪʝ ʥʘ ʩʪʨʘʥʠʮʫ ʆʩʥʦʚʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ. 

4. ɺ ʧʦʣʝ ʀʤʷ: ʚʚʝʜʠʪʝ zex . 

5. ɿʘʜʘʡʪʝ, ʢʘʢ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʙʣʘʩʪʴ ʧʨʦʩʤʦʪʨʘ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʝʝ ʷʢʦʨʷ, ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ɺʳʨʘʚʥʠʚʘʪʴ 

ʧʦ: ɺʝʨʭʥ. ʣʝʚʦʤʫ ʫʛʣʫ. 

6. ɺʳʙʝʨʠʪʝ ʨʝʞʠʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠ-

ʩʢʘ ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ: ʇʦʜʦʛʥʘʪʴ ʧʦʜ ʦʢʥʦ. 

7. ʉʙʨʦʩʴʪʝ ʬʣʘʞʦʢ ʠʩʢʣʶʯʠʪʴ, ʝʩʣʠ ʦʥ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ. 

http://127.0.0.1:1038/help/topic/com.xj.anylogic.help/html/presentation/Area.html?resultof=%22%d0%be%d0%b1%d0%bb%d0%b0%d1%81%d1%82%d1%8c%22%20%22%d0%be%d0%b1%d0%bb%d0%b0%d1%81%d1%82%22%20%22%d0%bf%d1%80%d0%be%d1%81%d0%bc%d0%be%d1%82%d1%80%d0%b0%22%20%22%d0%bf%d1%80%d0%be%d1%81%d0%bc%d0%be%d1%82%d1%80%22%20#scaling_modes
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2.2.2.6. ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ ʧʨʦʩʤʦʪʨʘ 

ʆʙʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦ ʛʨʘʬʠ-

ʯʝʩʢʦʤʫ ʨʝʜʘʢʪʦʨʫ ʚʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ 

ʧʦ ʦʢʥʫ ʧʨʝʟʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ. 

ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ ʚ ʨʝʞʠʤʝ ʩʦʟʜʘʥʠʷ 

ʤʦʜʝʣʠ: 

1. ʑʝʣʢʥʠʪʝ ʤʳʰʴʶ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 
ʝʛʦ ʘʢʪʠʚʥʳʤ. 

2. ʑʝʣʢʥʠʪʝ ʧʦ ʢʥʦʧʢʝ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʆʙʣʘʩʪʠ ʧʨʦ-

ʩʤʦʪʨʘ ʠ ʚʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ, ʢ ʢʘʢʦʡ ʠʤʝʥʥʦ ʦʙ-

ʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ ʚʳ ʭʦʪʠʪʝ ʧʝʨʝʡʪʠ.  

ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ ʚ ʨʝʞʠʤʝ ʚʳʧʦʣʥʝ-

ʥʠʷ ʤʦʜʝʣʠ: 

1. ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʠʩʦʚʢʠ ʦʢ-

ʥʘ ʧʨʝʟʝʥʪʘʮʠʠ, ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʆʙʣʘʩʪʴ ʠ, 

ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ, ʢ ʢʘʢʦʡ ʠʤʝʥʥʦ ʦʙʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ ʚr  

ʭʦʪʠʪʝ ʧʝʨʝʡʪʠ. 

2. ʀʣʠ ʞʝ ʱʝʣʢʥʠʪʝ ʢʥʦʧʢʫ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʦʢʘʟʘʪʴ 

ʦʙʣʘʩʪʴ... ʠ ʚʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ, ʢ ʢʘʢʦʡ ʠʤʝʥʥʦ ʦʙ-

ʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ ʚr  ʭʦʪʠʪʝ ʧʝʨʝʡʪʠ (ʵʪʘ ʢʥʦʧʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʩʝʢ-

ʮʠʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ɺʠʜ, ʠ ʚʦʟʤʦʞʥʦ, ʯʪʦʙʳ ʦʥʘ ʩʪʘʣʘ ʚʠʜ-

ʥʘ, ʚʘʤ ʥʫʞʥʦ ʙʫʜʝʪ ʚʥʘʯʘʣʝ ʧʦʢʘʟʘʪʴ ʵʪʫ ʩʝʢʮʠʶ ʧʘʥʝʣʠ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ). 

ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʜʦʙʘʚʣʷʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʝ-

ʟʝʥʪʘʮʠʠ, ʱʝʣʯʢʦʤ ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʝʨʝʭʦʜ ʢ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʤʦʪʨʘ. ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʧʦʩʣʝʜʥʠʤ. 

1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʵʣʝʤʝʥʪ 

text, ʨʘʟʤʝʩʪʠʪʝ ʠ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʎʝʭ, ʢʘʢ ʥʘ ʨʠʩ. 2.9. 

2. ʇʝʨʝʪʘʱʠʪʝ ʚʪʦʨʦʡ ʵʣʝʤʝʥʪ text, ʨʘʟʤʝʩʪʠʪʝ ʠ ʚʚʝʜʠʪʝ 

ʚ ʧʦʣʝ ʊʝʢʩʪ: ʇʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

3. ʅʘ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚʳʜʝʣʠʪʝ ɼʠʥʘʤʠʯʝʩʢʠʝ ʠ ʚ ʧʦʣʝ 

ɼʝʡʩʪʚʠʝ ʧʦ ʱʝʣʯʢʫ: ʚʚʝʜʠʪʝ ʩʣʝʜʫʶʱʠʡ Java ʢʦʜ: 
ʥʘ_ʢʦʥʪʨʦʣʴ.kontr.navigateTo();  

ɺʦ ʚʚʝʜʸʥʥʦʤ ʢʦʜʝ ʥʘ_ʢʦʥʪʨʦʣʴ ð ʠʤʷ ʵʣʝʤʝʥʪʘ ʥʦʚʦʛʦ 

ʢʣʘʩʩʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ Kontrol, ʘ kontr  ð ʠʤʷ ʦʙʣʘʩʪʠ ʧʨʦ-

ʩʤʦʪʨʘ, ʢʦʪʦʨʫʶ ʤʳ ʩʦʟʜʘʜʠʤ ʧʦʟʜʥʝʝ ʥʘ ʥʦʚʦʤ ʘʢʪʠʚʥʦʤ ʦʙʲʝʢʪʝ 

Kontrol. 

ʅʘ ʨʠʩ. 2.10 ʧʦʢʘʟʘʥ ʘʢʪʠʚʥʳʡ ʦʙʲʝʢʪ Kontrol ʩ ʨʘʟʤʝʱʸʥʥʳʤʠ 

ʥʘ ʥʸʤ ʪʨʝʤʷ ʩʝʛʤʝʥʪʘʤʠ ʤʦʜʝʣʠ. ʉʦʟʜʘʜʠʤ ʵʪʠ ʩʝʛʤʝʥʪʳ. 

http://127.0.0.1:1718/help/topic/com.xj.anylogic.help/html/running/Customizing%20Presentation%20Toolbars%20and%20Statusbars.html
http://127.0.0.1:1718/help/topic/com.xj.anylogic.help/html/running/Customizing%20Presentation%20Toolbars%20and%20Statusbars.html
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2.2.2.7. ʇʫʥʢʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

1. ɺ ʇʘʣʠʪʨʝ ʚʳʜʝʣʠʪʝ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʝʨʝʪʘʱʠʪʝ ʪʨʠ ʵʣʝ-

ʤʝʥʪʘ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʨʘʟʤʝʩʪʠʪʝ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 2.10. ʅʘ ʩʪʨʘ-

ʥʠʮʝ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʜʣʷ ʚʝʨʭʥʝʛʦ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘ ʚʚʝʜʠʪʝ ʚ ʧʦʣʝ ʐʠʨʠʥʘ: 580, ʚ ʧʦʣʝ ɺʳʩʦʪʘ: 240. ɼʣʷ 

ʥʠʞʥʠʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ: ʐʠʨʠʥʘ: 250, ɺʳʩʦʪʘ: 140 . 

2. ʇʝʨʝʪʘʱʠʪʝ ʪʨʠ ʵʣʝʤʝʥʪʘ text ʠ ʥʘ ʩʪʨʘʥʠʮʝ ʆʩʥʦʚʥʳʝ 

ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʚ ʧʦʣʝ ʊʝʢʩʪ: ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚʚʝʜʠʪʝ ʇʫʥʢʪ 
























































































































































































































































































































































































































































































































































































































