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ɍȾɄ 621.391.1:621.395      E2/E2/1  
Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Аɯɦɟɬɲɢɧɚ Э.Ƚ.

ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɋɚɦɚɪɚ, ɊɨɫɫɢяE-mail: tarasov-vn@psuti.ru
ȼ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ G/G/1 ɨɫɨɛɨ ɚɤɬɭɚɥɶɧɵ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɨ ɫɢɯ ɩɨɪ ɧɟ 
ɫɭɳɟɫɬɜɭɟɬ ɪɟɲɟɧɢɹ ɜ ɤɨɧɟɱɧɨɦ ɜɢɞɟ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɢɫɬɟɦɚɦ ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ G/G/1: ɫɢɫɬɟɦɵ E2/E2/1 ɫ ɷɪɥɚɧɝɨɜɫɤɢɦɢ ɜɯɨɞɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɢ ɫɢɫɬɟɦɵ    c ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɜɨ ɜɪɟɦɟɧɢ. ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɜɵɛɪɚ-
ɧɵ ɫɞɜɢɧɭɬɵɟ ɜɩɪɚɜɨ ɨɬ ɧɭɥɟɜɨɣ ɬɨɱɤɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɗɪɥɚɧɝɚ 2-ɝɨ ɩɨɪɹɞɤɚ. Ⱦɥɹ ɬɚɤɢɯ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 
ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɟɲɟɧɢɟ ɜ ɡɚɦɤɧɭɬɨɣ ɮɨɪɦɟ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɬɚɤɨɣ ɫɢɫɬɟɦɟ 
ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɜ ɨɱɟɪɟɞɢ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɨɛɵɱɧɨɣ ɫɢɫɬɟɦɟ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ 
ɬɟɦ, ɱɬɨ ɨɩɟɪɚɰɢɹ ɫɞɜɢɝɚ ɜɨ ɜɪɟɦɟɧɢ ɭɦɟɧɶɲɚɟɬ ɜɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɣ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɩɨɫɬɭ-
ɩɥɟɧɢɹɦɢ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɤɚɤ ɢɡɜɟɫɬɧɨ ɢɡ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ 
ɬɪɟɛɨɜɚɧɢɣ ɫɜɹɡɚɧɨ ɫ ɷɬɢɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɜɚɪɢɚɰɢɣ ɤɜɚɞɪɚɬɢɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ. Cɢɫɬɟɦɚ E2/E2/1 ɪɚɛɨɬɚɟɬ 
ɬɨɥɶɤɨ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɜɚɪɢɚɰɢɢ, ɪɚɜɧɵɦɢ  ɚ ɫɢɫɬɟɦɚ  c ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 
ɜɚɪɢɚɰɢɣ ɢɧɬɟɪɜɚɥɨɜ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɡ ɢɧɬɟɪɜɚɥɚ  ɱɬɨ ɪɚɫɲɢɪɹɟɬ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɷɬɢɯ ɫɢɫɬɟɦ. Ⱦɥɹ ɜɵɜɨɞɚ ɪɟɲɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧ ɤɥɚɫɫɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɟɲɟɧɢɹ ɢɧɬɟɝ-
ɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Ʌɢɧɞɥɢ.
Ключевые слова: ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ E2/E2/1, E-2/E-2/1 ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɜ ɨɱɟɪɟɞɢ, ɦɟɬɨɞ 
ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ, ɢɧɬɟɝɪɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ Ʌɢɧɞɥɢ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ 
ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɢɫɬɟɦ ɦɚɫ-

ɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɋɆɈ) E2/E2/1 ɫ ɷɪɥɚɧɝɨɜ-
ɫɤɢɦɢ ɜɯɨɞɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ 2-ɝɨ ɩɨɪɹɞɤɚ 
ɢ  ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɜɨ ɜɪɟɦɟɧɢ. Ɉɛɟ 
ɷɬɢ ɫɢɫɬɟɦɵ ɨɬɧɨɫɹɬɫɹ ɤ ɬɢɩɭ G/G/1. ȼ ɬɟɨɪɢɢ 
ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ G/G/1 ɨɫɨɛɨ ɚɤɬɭɚɥɶɧɵ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɨ ɫɢɯ 
ɩɨɪ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɪɟɲɟɧɢɹ ɜ ɤɨɧɟɱɧɨɦ ɜɢɞɟ ɞɥɹ 
ɨɛɳɟɝɨ ɫɥɭɱɚɹ. 
ȼ ɪɚɛɨɬɟ ɚɜɬɨɪɨɜ [1] ɜɩɟɪɜɵɟ ɩɪɢɜɟɞɟɧɵ ɪɟ-

ɡɭɥɶɬɚɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɢɫɬɟɦɵ M/M/1 ɫ 
ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɜɨ ɜɪɟɦɟɧɢ ɫɨ ɫɞɜɢɧɭɬɵɦɢ ɷɤɫ-
ɩɨɧɟɧɰɢɚɥɶɧɵɦɢ ɜɯɨɞɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ [1] ɩɨɡɜɨɥɹɸɬ ɪɚɡɜɢɬɶ ɬɟɨɪɢɸ 
ɦɟɬɨɞɚ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɟɲɟɧɢɹ ɢɧ-
ɬɟɝɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Ʌɢɧɞɥɢ (ɂɍɅ) ɬɚɤɠɟ ɧɚ 
ɫɞɜɢɧɭɬɵɟ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ ɢ ɷɪɥɚɧɝɨɜ-
ɫɤɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ.
Ɇɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɟɲɟɧɢɹ 

ɂɍɅ ɫɨɫɬɚɜɥɹɟɬ ɜɚɠɧɭɸ ɱɚɫɬɶ ɬɟɨɪɢɢ ɫɢɫɬɟɦ G/G/1. Ⱦɥɹ ɡɚɩɢɫɢ ɂɍɅ ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨ-
ɡɧɚɱɟɧɢɹ:  – ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨ-
ɹɬɧɨɫɬɟɣ (ɎɊȼ) ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɬɪɟɛɨɜɚɧɢɹ ɜ 
ɨɱɟɪɟɞɢ;  – ɎɊȼ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢ-
ɱɢɧɵ  – ɫɥɭɱɚɣɧɨɟ ɜɪɟɦɹ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɹ;  – ɫɥɭɱɚɣɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟ-
ɦɟɧɢ ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɬɪɟɛɨɜɚɧɢɣ. Ɍɨɝɞɚ 
ɨɞɧɚ ɢɡ ɮɨɪɦ ɂɍɄ ɜɵɝɥɹɞɢɬ ɬɚɤ:

ɉɪɢ ɤɪɚɬɤɨɦ ɢɡɥɨɠɟɧɢɢ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ ɂɍɅ 
ɛɭɞɟɦ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɩɨɞɯɨɞɚ ɢ ɫɢɦɜɨɥɢɤɢ ɚɜ-
ɬɨɪɚ ɬɟɨɪɢɢ ɋɆɈ [2]. Ⱦɥɹ ɷɬɨɝɨ ɱɟɪɟɡ  ɢ  ɨɛɨɡɧɚɱɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɮɭɧɤ-
ɰɢɣ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ 
ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ. ɋɭɬɶ ɪɟɲɟɧɢɹ ɂɍɅ ɦɟɬɨɞɨɦ ɫɩɟɤɬ-
ɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɧɚɯɨɠɞɟɧɢɢ ɞɥɹ 
ɜɵɪɚɠɟɧɢɹ  ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ 
ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ ɦɧɨɠɢɬɟɥɟɣ, ɤɨɬɨɪɨɟ ɞɚ-
ɜɚɥɨ ɛɵ ɪɚɰɢɨɧɚɥɶɧɭɸ ɮɭɧɤɰɢɸ ɨɬ s. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɧɟɨɛɯɨ-
ɞɢɦɨ ɫɥɟɞɭɸɳɟɟ ɫɩɟɤɬɪɚɥɶɧɨɟ ɪɚɡɥɨɠɟɧɢɟ:  ɝɞɟ  
ɢ  – ɪɚɰɢɨɧɚɥɶɧɵɟ ɮɭɧɤɰɢɢ ɨɬ s, ɤɨɬɨ-
ɪɵɟ ɦɨɠɧɨ ɪɚɡɥɨɠɢɬɶ ɧɚ ɦɧɨɠɢɬɟɥɢ. Ɏɭɧɤɰɢɢ  ɫɨɝɥɚɫɧɨ [2] ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨ-
ɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ.1. Ⱦɥɹ  ɮɭɧɤɰɢɹ  ɹɜɥɹɟɬɫɹ ɚɧɚ-
ɥɢɬɢɱɟɫɤɨɣ ɛɟɡ ɧɭɥɟɣ ɜ ɷɬɨɣ ɩɨɥɭɩɥɨɫɤɨɫɬɢ.2. Ⱦɥɹ  ɮɭɧɤɰɢɹ  ɹɜɥɹɟɬɫɹ ɚɧɚ-
ɥɢɬɢɱɟɫɤɨɣ ɛɟɡ ɧɭɥɟɣ ɜ ɷɬɨɣ ɩɨɥɭɩɥɨɫɤɨɫɬɢ, ɝɞɟ D – ɧɟɤɨɬɨɪɚɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɧɫɬɚɧɬɚ, ɨɩɪɟɞɟ-
ɥɹɟɦɚɹ ɢɡ ɭɫɥɨɜɢɹ 
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Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ⱥɯɦɟɬɲɢɧɚ ɗ.Ƚ.                            (1)
Ʉɪɨɦɟ ɬɨɝɨ, ɮɭɧɤɰɢɢ  ɢ  ɞɨɥɠɧɵ 

ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ:    (2)
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɭɧɤɰɢɢ  ɢ  ɞɨɥɠ-

ɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɹɦ (1)-(2).  E2/E2/1 
Ⱦɥɹ ɫɢɫɬɟɦɵ E2/E2/1 ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɢɧɬɟɪɜɚɥɨɜ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɡɚɞɚɸɬɫɹ ɮɭɧɤɰɢɹɦɢ ɩɥɨɬɧɨɫɬɢ ɜɢɞɚ:                         (3)                        (4)
Ⱦɥɹ ɬɚɤɨɝɨ ɨɛɳɟɝɨ ɜɢɞɚ ɡɚɞɚɧɢɹ ɮɭɧɤɰɢɣ (3) ɢ (4) ɪɟɲɟɧɢɹ ɞɥɹ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɞɥɹ 

ɫɢɫɬɟɦɵ E2/E2/1 ɜ ɤɥɚɫɫɢɤɟ ɩɨ ɬɟɨɪɢɢ ɋɆɈ [2-3] 
ɚɜɬɨɪɚɦɢ ɧɟ ɧɚɣɞɟɧɨ, ɩɨɷɬɨɦɭ ɪɟɲɟɧɢɟ ɧɚɯɨɞɢɦ 
ɤɥɚɫɫɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟ-
ɧɢɹ ɪɟɲɟɧɢɹ ɂɍɅ, ɤɚɤ ɷɬɨ ɩɨɤɚɡɚɧɨ ɜ [3]. Ɍɚɤɨɣ 
ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɧɟ ɬɨɥɶɤɨ ɫɪɟɞɧɟɟ 
ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ, ɧɨ ɢ ɦɨɦɟɧɬɵ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ.
Ɍɨɝɞɚ, ɭɱɢɬɵɜɚɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɠɢɬɬɟɪɚ ɜ ɬɟ-

ɥɟɤɨɦɦɭɧɢɤɚɰɢɹɯ ɤɚɤ ɪɚɡɛɪɨɫ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ 
ɨɬ ɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ [5], ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɢɦ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɞɠɢɬɬɟɪɚ ɱɟɪɟɡ ɞɢɫ-
ɩɟɪɫɢɸ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɮɭɧɤɰɢɣ (3) ɢ (4) ɟɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
ɋɩɟɤɬɪɚɥɶɧɨɟ ɪɚɡɥɨɠɟɧɢɟ ɪɟɲɟɧɢɹ ɂɍɅ ɞɥɹ 

ɫɢɫɬɟɦɵ E2/E2/1:  
ɢɦɟɟɬ ɜɢɞ 

Ʉɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɢɡ ɱɢɫɥɢ-
ɬɟɥɹ:  
ɢɦɟɟɬ ɨɞɢɧ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɪɟɧɶ: 
ɬɚɤ ɤɚɤ ɜ ɫɥɭɱɚɟ ɫɬɚɛɢɥɶɧɨɣ ɫɢɫɬɟɦɵ  ɢ ɨɞɢɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨ-
ɪɟɧɶ: 
Ɍɨɝɞɚ ɧɭɥɢ  ɱɢɫɥɢɬɟɥɹ ɪɚɡɥɨɠɟɧɢɹ    

ɬɨ ɟɫɬɶ ɞɜɚ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɤɨɪɧɹ ɢ ɨɞɢɧ ɩɨ-
ɥɨɠɢɬɟɥɶɧɵɣ ɤɨɪɟɧɶ, ɚ ɩɨɥɸɫɵ ɪɚɡɥɨɠɟɧɢɹ  ɫɦ. ɪɢɫɭɧɨɤ 1. 
Ɍɟɩɟɪɶ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ (1) ɩɨɫɬɪɨɢɦ ɮɭɧɤɰɢɢ     

Ɋɢɫɭɧɨɤ 1. ɇɭɥɢ ɢ ɩɨɥɸɫɵ ɮɭɧɤɰɢɢ  ɞɥɹ ɫɢɫɬɟɦɵ E2/E2/1
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɷɬɢɯ ɮɭɧɤɰɢɣ ɭɞɨɛɧɟɟ ɧɭɥɢ ɢ 

ɩɨɥɸɫɚ ɨɬɧɨɲɟɧɢɹ  ɨɬɦɟɬɢɬɶ ɧɚ ɤɨɦ-
ɩɥɟɤɫɧɨɣ s – ɩɥɨɫɤɨɫɬɢ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɨɲɢɛɨɤ 
ɩɨɫɬɪɨɟɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɥɸɫɵ ɨɬɦɟɱɟɧɵ ɤɪɟ-
ɫɬɢɤɚɦɢ, ɚ ɧɭɥɢ – ɤɪɭɠɤɚɦɢ. Ɉɫɬɚɟɬɫɹ ɩɪɨɜɟɪɢɬɶ 
ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ (2): 
ɬɨ ɟɫɬɶ ɷɬɢ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɵ. Ⱦɚɥɟɟ ɩɨ ɦɟɬɨɞɢ-
ɤɟ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɧɚɣɞɟɦ ɤɨɧɫɬɚɧɬɭ K:  

;
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ɝɞɟ 
ɉɨɫɬɪɨɢɦ ɮɭɧɤɰɢɸ 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ 

ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ    (5)
Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ 

ɧɚɣɞɟɦ ɩɪɨɢɡɜɨɞɧɭɸ ɨɬ ɮɭɧɤɰɢɢ  ɫɨ ɡɧɚ-
ɤɨɦ ɦɢɧɭɫ ɜ ɬɨɱɤɟ s = 0: 
Ɉɤɨɧɱɚɬɟɥɶɧɨ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɞɥɹ 

ɫɢɫɬɟɦɵ E2/E2/1 ɟɫɬɶ                          (6)
ɝɞɟ ɤɨɪɧɢ   
ɨɩɪɟɞɟɥɹɸɬɫɹ ɱɟɪɟɡ ɩɚɪɚɦɟɬɪɵ (3) ɢ (4).     E2/E2/1  
Ɋɚɫɫɦɨɬɪɢɦ ɋɆɈ, ɞɥɹ ɤɨɬɨɪɨɣ ɡɚɤɨɧɵ ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ ɡɚɞɚɧɵ ɮɭɧɤɰɢɹɦɢ ɩɥɨɬɧɨɫɬɢ:                (7)              (8)
Ɍɚɤɭɸ ɫɢɫɬɟɦɭ ɨɛɨɡɧɚɱɢɦ 
ɍɬɜɟɪɠɞɟɧɢɟ. ɋɩɟɤɬɪɚɥɶɧɨɟ ɪɚɡɥɨɠɟ-

ɧɢɟ ɪɟɲɟɧɢɹ ɂɍɅ ɞɥɹ ɫɢɫɬɟɦɵ   ɢɦɟɟɬ ɬɨɱɧɨ ɬɚɤɨɣ 
ɠɟ ɜɢɞ, ɤɚɤ ɢ ɞɥɹ ɫɢɫɬɟɦɵ E2/E2/1. 
Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ 

ɮɭɧɤɰɢɢ (7) ɢɦɟɟɬ ɜɢɞ

 
ɚ ɮɭɧɤɰɢɢ (8): 
Ɍɨɝɞɚ ɜɵɪɚɠɟɧɢɟ 
Ɂɞɟɫɶ ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ ɭ ɷɤɫɩɨɧɟɧɬ ɨɛɧɭɥɹ-

ɸɬɫɹ ɢ ɬɟɦ ɫɚɦɵɦ ɨɩɟɪɚɰɢɹ ɫɞɜɢɝɚ ɜ ɫɩɟɤɬɪɚɥɶ-
ɧɨɦ ɪɚɡɥɨɠɟɧɢɢ ɧɢɜɟɥɢɪɭɟɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɞɥɹ ɫɢɫɬɟɦɵ  ɫɩɪɚɜɟɞɥɢɜɵ ɜɫɟ ɜɵɤɥɚɞ-
ɤɢ, ɩɪɨɜɟɞɟɧɧɵɟ ɞɥɹ ɫɢɫɬɟɦɵ E2/E2/1, ɧɨ ɭɠɟ ɫ 
ɢɡɦɟɧɟɧɧɵɦɢ ɜɫɥɟɞɫɬɜɢɟ ɨɩɟɪɚɰɢɢ ɫɞɜɢɝɚ ɩɚɪɚ-
ɦɟɬɪɚɦɢ  ɍɬɜɟɪɠɞɟɧɢɟ ɞɨɤɚɡɚɧɨ.     
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ  ɜɨɫɩɨɥɶɡɭɟɦɫɹ  ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɟɦ Ʌɚɩɥɚɫɚ ɮɭɧɤɰɢɢ (7). ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢɧ-
ɬɟɪɜɚɥɚ ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɞɚɟɬ ɩɟɪɜɚɹ ɩɪɨ-
ɢɡɜɨɞɧɚɹ ɨɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɫɨ ɡɧɚɤɨɦ 
ɦɢɧɭɫ ɜ ɬɨɱɤɟ s = 0: 
Ɉɬɫɸɞɚ                            (9)
ȼɬɨɪɨɣ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɬɟɪɜɚɥɚ ɦɟɠɞɭ 

ɩɨɫɬɭɩɥɟɧɢɹɦɢ  ɨɬɫɸ-
ɞɚ . Ɉɩɪɟɞɟɥɢɦ ɤɜɚɞɪɚɬ ɤɨɷɮ-
ɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ 
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Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ⱥɯɦɟɬɲɢɧɚ ɗ.Ƚ.
Ɉɬɫɸɞɚ                      (10)
Ɂɚɦɟɬɢɦ, ɱɬɨ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȿ2:  ɋɪɚɜɧɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɱɢ-

ɫɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɣ  ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɧɢɦɢ, 
ɩɨɥɭɱɟɧɧɭɸ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɞɜɢɝɚ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɣ ɧɚ ɜɟɥɢɱɢɧɭ   
ɋɪɚɜɧɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɣ  ɦɨɠɧɨ ɭɜɢ-
ɞɟɬɶ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɧɢɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɤɚɡɚɧɧɨ-
ɝɨ ɫɞɜɢɝɚ.
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɞɥɹ  ɭɦɟɧɶ-

ɲɚɟɬɫɹ ɩɪɢ ɫɞɜɢɝɟ ɜ  ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ  ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȿ2. Ⱦɥɹ 
ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨ ɡɚɤɨɧɭ  ɩɨɥɭɱɢɦ 
ɚɧɚɥɨɝɢɱɧɵɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ  ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ                         (11)                     (12)
ɍɱɢɬɵɜɚɹ, ɱɬɨ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɜ ɫɢɫ-

ɬɟɦɟ G/G/1 ɫɜɹɡɚɧɨ ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɜɚɪɢɚɰɢɣ 
ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɬɪɟɛɨɜɚɧɢɣ ɢ 
ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɜɚɞɪɚɬɢɱɧɨɣ ɡɚɜɢɫɢɦɨ-
ɫɬɶɸ, ɜ ɫɢɫɬɟɦɟ ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ 
ɛɭɞɟɬ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɨɛɵɱɧɨɣ ɫɢɫɬɟɦɟ.
Ɍɟɩɟɪɶ ɢɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ  ɜɪɟɦɹ ɨɠɢɞɚ-
ɧɢɹ ɞɥɹ ɧɟɟ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɜɵɪɚɠɟɧɢɹ:                       (13)
ɝɞɟ ɩɚɪɚɦɟɬɪɵ: 
Ɂɚ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɫɢɫɬɟɦɵ  

ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɞɨɛɧɟɟ ɜɡɹɬɶ:  – ɫɪɟɞɧɢɣ ɢɧɬɟɪ-
ɜɚɥ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜɯɨɞɧɨɝɨ 
ɩɨɬɨɤɚ;  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ;  – 
ɩɚɪɚɦɟɬɪ ɫɞɜɢɝɚ.
Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬ-

ɧɨɲɟɧɢɟɦ ɫɪɟɞɧɢɯ ɢɧɬɟɪɜɚɥɨɜ:  ɜ ɨɬ-
ɥɢɱɢɟ ɨɬ ɫɢɫɬɟɦɵ  ɜ ɤɨɬɨɪɨɦ  ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ  

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɞɥɹ 
ɫɢɫɬɟɦɵ  ɞɥɹ ɦɚɥɨɣ  ɫɪɟɞ-
ɧɟɣ   ɢ ɜɵɫɨɤɨɣ ɧɚɝɪɭɡɤɢ  Ⱦɥɹ 
ɫɪɚɜɧɟɧɢɹ ɜ ɩɪɚɜɨɣ ɤɨɥɨɧɤɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ 
ɞɥɹ ɨɛɵɱɧɨɣ ɫɢɫɬɟɦɵ E2/E2/1. ɋɪɟɞɧɟɟ ɜɪɟɦɹ 
ɨɠɢɞɚɧɢɹ ɜ ɫɢɫɬɟɦɟ ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ , 
ɤɚɤ ɢ ɨɠɢɞɚɥɨɫɶ, ɦɟɧɶɲɟ, ɱɟɦ ɜ ɫɢɫɬɟɦɟ E2/E2/1, ɢ 
ɩɪɢ ɭɛɵɜɚɧɢɢ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɫɞɜɢɝɚ  
ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɫɪɟɞɧɟɦɭ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɜ 
ɨɛɵɱɧɨɣ ɫɢɫɬɟɦɟ.
Ɍɚɛɥɢɰɚ 1. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɋɆɈ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬ ɤ ɫɥɟɞɭɸ-
ɳɢɦ ɜɵɜɨɞɚɦ.1. ɋɢɫɬɟɦɭ  ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɞɥɹ 
ɚɧɚɥɢɡɚ ɬɟɥɟɬɪɚɮɢɤɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɢɧɬɟɪɜɚ-
ɥɨɜ ɩɨɫɬɭɩɥɟɧɢɹ  ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ   
ɦɟɧɶɲɟ  2. ȼ ɨɬɥɢɱɢɟ ɨɬ ɨɛɵɱɧɨɣ ɫɢɫɬɟɦɵ E2/E2/1, ɫɢ-
ɫɬɟɦɭ  ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɢɚɩɚ-
ɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɣ ɢɧɬɟɪ-
ɜɚɥɨɜ ɩɨɫɬɭɩɥɟɧɢɹ  ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 3. ɋɢɫɬɟɦɚ  ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɧɚ 
ɜɵɯɨɞɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɟɧɶɲɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ, 
ɱɟɦ ɨɛɵɱɧɚɹ ɫɢɫɬɟɦɚ E2/E2/1, ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɣ ɢɧɬɟɪɜɚɥɨɜ ɩɨɫɬɭɩɥɟ-
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ɧɢɹ  ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ  ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɫɞɜɢɝɚ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ  . 1. Ɍɚɪɚɫɨɜ ȼ.ɇ. Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ȼɥɚɬɨɜ ɂ.Ⱥ. Ⱥɧɚ-
ɥɢɡ ɢ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ // Ⱥɜɬɨɦɚɬɢɤɚ ɢ ɬɟɥɟɦɟɯɚɧɢ-
ɤɚ. – 2015. – № 11. – ɋ.51-59.2. Ʉɥɟɣɧɪɨɤ Ʌ. Ɍɟɨɪɢɹ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ɉɟɪ. ɫ ɚɧɝɥ. Ɇ. Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1979. – 432 
ɫ.3. Brannstrom N. A Queueing Theory analysis of wireless radio systems – Appllied to HS-DSCH. Lulea university of technology, 2004. – 79 p. 4. Ɍɚɪɚɫɨɜ ȼ.ɇ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨ-
ɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɝɢɩɟɪɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦɢ 
ɜɯɨɞɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ // ɉɪɨɛɥɟɦɵ ɩɟ-
ɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. – 2016. – №1. – ɋ.16-26.5. URL https://tools.ietf.org/html/rfc3393. RFC 3393 IP Packet Delay Variation Metric for IP Performance Metrics (IPPM) (ɞ.ɨ. 26.02.2016).6. Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ƚɨɪɟɥɨɜ Ƚ.Ⱥ. Ɇɚ-
ɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɬɪɚɮɢɤɚ ɫ ɬɹɠɟɥɨɯɜɨɫɬ-

ɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ 
ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɇ2/Ɇ/1 // ɂɧɮɨɤɨɦ-
ɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. – 2014. – №3. – 
ɋ.36-41.7. Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ƚɨɪɟɥɨɜ Ƚ.Ⱥ., 
Ɇɚɥɚɯɨɜ ɋ.ȼ. Ⱥɧɚɥɢɡ ɜɯɨɞɹɳɟɝɨ ɬɪɚɮɢɤɚ ɧɚ 
ɭɪɨɜɧɟ ɬɪɟɯ ɦɨɦɟɧɬɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɜɪɟɦɟɧ-
ɧɵɯ ɢɧɬɟɪɜɚɥɨɜ // ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨ-
ɝɢɢ – 2014. – №9. – ɋ. 54-59.8. Ɍɚɪɚɫɨɜ ȼ.ɇ., Ȼɚɯɚɪɟɜɚ ɇ.Ɏ., Ʌɢɩɢɥɢɧɚ Ʌ.ȼ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɬɟɥɟɬɪɚɮɢɤɚ ɧɚ ɨɫɧɨ-
ɜɟ ɫɢɫɬɟɦɵ G/M/1 ɢ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ // ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯ-
ɧɨɥɨɝɢɢ. – 2016. – №2. – ɋ. 121-126.9. Ɍɚɪɚɫɨɜ ȼ.ɇ., Ƚɨɪɟɥɨɜ Ƚ.Ⱥ., ɍɲɚɤɨɜ ɘ.Ⱥ. ȼɨɫ-
ɫɬɚɧɨɜɥɟɧɢɟ ɦɨɦɟɧɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɩɚɤɟɬɚɦɢ ɜɯɨ-
ɞɹɳɟɝɨ ɬɪɚɮɢɤɚ // ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ – 2014. – №2. – ɋ. 40-44.10. Whitt W. Approximating a point process by a renewal process: two basic methods // Operation Research, 30. – 1982. – No. – P. 125-147. 
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ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɉȽɍɌɂ. Ɍɟɥ. (8-846) 339-11-31. E-mail: bakhareva-nf@psuti.ru    , ɚɫɫɢɫɬɟɧɬ Ʉɚɮɟɞɪɵ ɉɈɍɌɋ ɉȽɍɌɂ. Ɍɟɥ. (8-846) 228-00-13. E-mail: elyamalusha@mail.ru ANALYSIS OF  NEW QUEUEING SYSTEM E2/E2/1 WITH DELAYTarasov V.N., Bakhareva N.F., Akhmetshina E.G.Povolzhskiy State University of Telecommunications and Informatics, Samara, Russian FederationE-mail: tarasov-vn@psuti.ruIn queuing theory, the G/G/1 systems are especially relevant in view of the fact that until now there is no solution in the fi nal form for the general case. This article presents the results of queuing systems (QS) G/G/1: system E2/E2/1 with Erlang input distributions of the second or-der and the system  with delay in time. We choose the second-order Erlang distribu-tions as an input for the system considered, which are shifted to the right from the zero point. For such distribution laws, the method of spectral decomposition allows one to obtain a solu-tion in closed form. It is shown that in such a system with delay, the average waiting time of calls in queue is less than in the usual system. Which is explained by the fact that the time shift operation reduces the value of variation coeffi cients of the intervals between the receipts and the service time, and as it is known from queuing theory, the average requirements waiting time is related to these variation coeffi cients by a quadratic dependence. The E2/E2/1 system works only for variation coeffi cients equal to  , and the system   c allows us to work with the variation coeffi cients of the arrival and service intervals from the interval (0, ), which extends the scope of these systems. To derive solutions, the classical method of spectral decomposition of the Lindley’s integral equation solution is used.
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