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В ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɨɥɢɝɨɩɨɥɢɫɬɢɱɟɫɤɨɝɨ ɪɵɧɤɚ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ (ɧɚ ɩɪɢɦɟɪɟ ɪɵɧɤɚ 
ɋША). ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢɝɪ ɪɚɫɫɦɚɬ-

ɪɢɜɚɸɬɫɹ ɫɪɟɞɧɟ- ɢ ɞɨɥɝɨɫɪɨɱɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɜɨɡɦɨɠɧɵɯ ɫɬɪɭɤɬɭɪ-
ɧɵɯ ɢɡɦɟɧɟɧɢɣ ɧɚ ɪɵɧɤɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɦɨɠɧɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ ɤɨɦɩɚ-
ɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ. Пɭɬɟɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɫɥɟɞɨɜɚɧɵ 

ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧɚ ɪɵɧɨɱɧɚɹ ɞɨɥɹ ɨɛɴɟɞɢ-
ɧɟɧɧɨɣ ɤɨɦɩɚɧɢɢ.  
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1. ȼɜɟɞɟɧɢɟ. ɏɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ ɪɚɡɜɢɬɢɹ ɪɵɧɤɚ ɦɨɛɢɥɶɧɨɣ ɛɟɫ-
ɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ ɜ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ, ɤɚɤ ɜɨ ɜɫɟɦ ɦɢɪɟ, ɬɚɤ ɢ ɜ 
ɋША, ɹɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɣ ɪɨɫɬ ɟɝɨ ɦɚɫɲɬɚɛɨɜ ɡɚ ɫɱɟɬ ɛɵɫɬɪɨ-
ɝɨ ɪɨɫɬɚ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɜ ɧɚɱɚɥɟ 2000-ɯ ɝɝ. ɧɚ ɬɟɯɧɨɥɨ-
ɝɢɸ 3G, ɚ ɡɚɬɟɦ, ― ɧɚ ɬɟɯɧɨɥɨɝɢɸ 4G. Ɍɚɤ, ɜ 2012 ɝ. ɧɚ ɞɨɥɸ ɬɟɯɧɨɥɨ-
ɝɢɢ 4G, ɨɫɜɚɢɜɚɸɳɟɣɫɹ ɫ 2010 ɝ., ɩɪɢɯɨɞɢɥɨɫɶ 14% ɜɫɟɝɨ ɦɨɛɢɥɶɧɨɝɨ 
ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ ɜ ɦɢɪɟ, ɯɨɬɹ ɟɟ ɞɨɥɹ ɜ ɨɛɳɟɦ ɱɢɫɥɟ ɩɨɞɤɥɸɱɟɧɢɣ (con-

nections) ɫɨɫɬɚɜɥɹɥɚ ɜɫɟɝɨ 1% [1]. В 2016 ɝ. ɞɨɥɹ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɨɛ-

ɳɟɦɢɪɨɜɨɦ ɦɨɛɢɥɶɧɨɦ ɬɪɚɮɢɤɟ ɞɚɧɧɵɯ ɫɨɫɬɚɜɥɹɥɚ ɭɠɟ 69% ɩɪɢ ɩɪɢ-

ɯɨɞɹɳɟɣɫɹ ɧɚ ɧɟɟ ɞɨɥɟ ɩɨɞɤɥɸɱɟɧɢɣ 26% [2]. 

Ɉ ɜɵɫɨɤɢɯ ɬɟɦɩɚɯ ɪɨɫɬɚ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɜ ɋША ɫɜɢɞɟɬɟɥɶɫɬ-
ɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ. ȿɫɥɢ ɜ 2011 ɝ. ɞɨɥɹ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɜ 
ɨɛɳɢɯ ɞɨɯɨɞɚɯ ɤɨɦɩɚɧɢɣ ɨɬɪɚɫɥɢ ɫɨɫɬɚɜɥɹɥɚ ɧɟɦɧɨɝɢɦ ɛɨɥɟɟ ɨɞɧɨɣ 

ɬɪɟɬɢ, ɱɬɨ ɛɵɥɨ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɞɨɥɢ ɝɨɥɨɫɨɜɨɣ ɫɜɹɡɢ (63%), ɬɨ ɭɠɟ 
ɜ 2014 ɝ. ɨɧɚ ɩɪɟɜɵɫɢɥɚ 50%. В 2017 ɝ. ɨɛɴɟɦ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɞɚɧ-

ɧɵɯ ɜ ɋША ɫɨɫɬɚɜɢɥ 15687 ɦɥɪɞ. MB (ɬ.ɟ. 15.687*10
18

 ɛɚɣɬ), ɱɬɨ ɜ 
40 ɪɚɡ ɜɵɲɟ, ɱɟɦ ɜ 2010 ɝ. [3–5]. ɉɪɢ ɷɬɨɦ ɢɧɬɟɪɟɫɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ 
ɋША ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɨɛɳɢɦ ɱɢɫɥɨɦ ɩɨɞɤɥɸɱɟ-
ɧɢɣ Qt (connections, subscribers) ɢ ɞɟɫɹɬɢɱɧɵɦ ɥɨɝɚɪɢɮɦɨɦ ɬɪɚɮɢɤɚ 
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10 ( tLog Traffic )

t

ɨɫɬɚɜɚɥɨɫɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɛɢɥɶɧɵɦ, ɢ ɜ ɫɪɟɞɧɟɦ ɜ 2013–

2017 ɝɝ. ɫɨɫɬɚɜɥɹɥɨ 10/ ( )tQ Log Traffic 99.5 ɦɥɧ. ɫɨɟɞɢɧɟɧɢɣ ɧɚ MB. 

В ɛɥɢɠɚɣɲɟɣ ɩɟɪɫɩɟɤɬɢɜɟ ɞɨɥɹ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ ɜ ɨɛɳɢɯ ɞɨɯɨɞɚɯ 
ɤɨɦɩɚɧɢɣ ɨɬɪɚɫɥɢ ɦɨɠɟɬ ɜɨɡɪɚɫɬɢ ɞɨ 75%. Ⱦɚɥɶɧɟɣɲɢɣ ɪɨɫɬ ɷɬɨɣ ɞɨɥɢ 

ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɬɟɯɧɨɥɨɝɢɢ 5G, ɯɨɬɹ ɬɚɤɨɣ ɩɟɪɟɯɨɞ ɩɨɬɪɟɛɭɟɬ 
ɪɟɲɟɧɢɹ ɪɹɞɚ ɫɟɪɶɟɡɧɵɯ ɩɪɨɛɥɟɦ. 

Ɋɨɫɬ ɚɤɬɢɜɧɨɫɬɢ ɜ ɨɬɪɚɫɥɢ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɋША ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɩɨɜɵɲɟɧɢɟɦ ɪɵɧɨɱɧɨɣ ɞɨɥɢ ɤɪɭɩɧɵɯ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ. Ɍɚɤ, ɧɚ 
ɞɨɥɸ 4-ɯ ɤɨɦɩɚɧɢɣ (Verizon, AT&T, T-Mobile ɢ Sprint) ɩɪɢɯɨɞɢɬɫɹ ɨɤɨɥɨ 
100% ɜɫɟɯ ɩɨɞɤɥɸɱɟɧɢɣ ɢ ɞɨɯɨɞɨɜ ɨɬ ɦɨɛɢɥɶɧɨɝɨ ɫɟɪɜɢɫɚ ɜ ɋША, ɩɪɢ-

ɱɟɦ ɞɨɥɹ ɷɬɢɯ ɤɨɦɩɚɧɢɣ ɜ ɩɨɞɤɥɸɱɟɧɢɹɯ ɜ ɫɥɨɠɢɜɲɟɣɫɹ ɤɜɚɞɪɨɩɨɥɢɢ 

ɫɨɫɬɚɜɥɹɥɚ ɜ 2017 ɝ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 35.5%, 34.3%, 17.3% ɢ 12.8%. 

В ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɏɟɞɟɪɚɥɶɧɨɣ ɤɨɦɢɫɫɢɢ ɋША ɩɨ ɫɜɹɡɢ 

(Federal Communications Commission, ɫɨɤɪ. FCC) ɨɛɫɭɠɞɚɟɬɫɹ ɩɪɨɛɥɟɦɚ 
ɫɥɢɹɧɢɹ T-Mobile  ɢ Sprint. ɉɪɨɬɢɜɧɢɤɢ ɨɛɴɟɞɢɧɟɧɢɹ ɨɩɚɫɚɸɬɫɹ ɭɫɢɥɟ-
ɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚ ɪɵɧɤɟ ɜɫɟɝɨ 3-ɯ ɤɨɦɩɚɧɢɣ (ɜɨɡɧɢɤɧɟɬ ɬɪɢɨɩɨɥɢɹ). 
В ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɬɨɪɨɧɧɢɤɢ ɫɥɢɹɧɢɹ ɨɬɦɟɱɚɸɬ ɜ ɤɚɱɟɫɬɜɟ ɩɨɥɨɠɢɬɟɥɶ-
ɧɨɝɨ ɮɚɤɬɚ ɬɨ, ɱɬɨ ɨɛɴɟɞɢɧɟɧɧɚɹ ɤɨɦɩɚɧɢɹ ɛɭɞɟɬ ɛɨɥɟɟ ɫɢɥɶɧɵɦ ɤɨɧɤɭ-

ɪɟɧɬɚɦ ɞɥɹ AT&T ɢ Verizon. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɫɱɢɬɚɸɬ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɥɢɹɧɢɹ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɛɨɥɟɟ ɛɵɫɬɪɨɟ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɫɢɫɬɟɦɵ 5G 

(ɫɦ., ɧɚɩɪ., [6]). 

ɉɪɨɛɥɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɫɬɪɭɤɬɭɪɵ ɪɵɧɤɚ ɦɨɛɢɥɶ-
ɧɵɯ ɫɟɪɜɢɫɨɜ ɫɬɨɢɬ ɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ, ɝɞɟ ɬɚɤɠɟ ɜɵɫɨɤɚ ɞɨɥɹ ɤɨɧɰɟɧ-

ɬɪɚɰɢɢ ɭɫɥɭɝ ɜ ɧɟɛɨɥɶɲɨɦ ɱɢɫɥɟ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ. В ɫɜɹɡɢ ɫ 
ɷɬɢɦ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɩɨɞɯɨɞɨɜ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɫɬɪɭɤɬɭɪɵ ɷɬɨɝɨ ɪɵɧɤɚ. 

В ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɧɚ ɨɫɧɨɜɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɢɝɪɨɜɨɣ ɦɨɞɟɥɢ ɩɪɨ-
ɜɨɞɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɞɢɧɚɦɢɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɪɵɧɤɚ ɦɨ-
ɛɢɥɶɧɨɣ ɫɜɹɡɢ ɋША ɤɚɤ ɩɪɢ ɧɚɥɢɱɢɢ 4 ɤɨɦɩɚɧɢɣ (N=4), ɬɚɤ ɢ ɩɪɢ 

ɫɥɢɹɧɢɢ T-Mobile  ɢ Sprint, ɢ ɨɛɪɚɡɨɜɚɧɢɢ ɬɪɢɨɩɨɥɢɢ (N=3). 

2. ɂɝɪɨɜɚя ɦɨɞɟɥɶ. ɂɫɩɨɥɶɡɭɟɦɚɹ ɦɨɞɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɛɥɨɤɨɜ: 

1. ɞɢɧɚɦɢɤɢ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɨɛɴɟɦɚɦɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟ-
ɧɢɣ (Capex ɜ ɦɥɧ ɞɨɥɥ.)  ɢ ɱɢɫɥɨɦ ɦɨɛɢɥɶɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ  ɜ i-ɣ 

ɤɨɦɩɚɧɢɢ (ɜ ɦɥɧ.): 
itQ
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Варшавский Л.Е. Моделирование динамики показателей рынка мобильной..., стр. 116–131

Varshavsky L.E. Modeling dynamics of indicators of mobile wireless..., pp. 116–131
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ɝɞɟ z — ɨɩɟɪɚɬɨɪ ɫɞɜɢɝɚ, ɬ.ɟ. 1t tzx x  , it itu Capex , 0 i 1  , — ɨɛɴ-

ɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɢɧɜɟɫɬɢɰɢɣ, i=1,2…N. 

0itQ

2. ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɢ ɫɩɪɨɫɚ, ɫɜɹɡɵɜɚɸɳɟɣ ɫɪɟɞɧɟɝɨɞɨɜɭɸ ɰɟɧɭ ɜ 
ɨɥɢɝɨɩɨɥɢɢ  (ɜ ɞɨɥɥ.) ɫ ɫɭɦɦɚɪɧɵɦ ɱɢɫɥɨɦ ɩɨɞɤɥɸɱɟɧɢɣ (ɜ ɦɥɧ): tP

.t

i

P a b Q  it  (2) 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɨɥɢɝɨɩɨɥɢɫɬɵ ɢɫɩɨɥɶɡɭɸɬ ɫɤɨɥɶɡɹɳɟɟ ɩɥɚɧɢ-

ɪɨɜɚɧɢɟ ɢ ɜ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ   ɦɚɤɫɢɦɢɡɢɪɭɸɬ ɱɢɫɬɭɸ ɬɟɤɭ-

ɳɭɸ ɫɬɨɢɦɨɫɬɶ (NPV): 
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    ,  (3) 

ɝɞɟ   ― ɞɢɫɤɨɧɬ-ɮɚɤɬɨɪ, if  ― ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɰɟɧɨɣ ɫɪɟɞɧɢɦɢ 

ɞɨɯɨɞɚɦɢ ɧɚ 1 ɫɨɟɞɢɧɟɧɢɟ ɜ i-ɣ ɤɨɦɩɚɧɢɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɤɚɡɚɬɟ-
ɥɟɣ ɞɥɹ ɫɭɦɦɵ ɤɨɦɩɚɧɢɣ,  ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ EBITDA margins (ɭɞɟɥɶ-
ɧɚɹ ɩɪɢɛɵɥɶ ɛɟɡ ɭɱɟɬɚ ɩɪɨɰɟɧɬɧɵɯ ɩɥɚɬɟɠɟɣ, ɧɚɥɨɝɨɜ, ɚɦɨɪɬɢɡɚɰɢɢ; 

ɚɧɝɥ. earnings before interest, tax, depreciation and amortization) ɜ i-ɣ ɤɨɦ-

ɩɚɧɢɢ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɞɤɥɸɱɟɧɢɟ,  

im

i ― ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢ ɡɚɬɪɚɬɚɯ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ (adjustment costs), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɧɚɥɢɱɢɟ ɢɧɜɟɫɬɢɰɢ-

ɨɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ. ɍɩɪɚɜɥɹɸɳɢɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɜ ɦɨɞɟɥɢ (1)-(3) ɹɜ-
ɥɹɸɬɫɹ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ , i=1,2…N. Ɂɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟ-
ɧɢɢ ɨɩɬɢɦɚɥɶɧɵɯ ɩɨ ɇɷɲɭ ɢɝɪɨɜɵɯ ɫɬɪɚɬɟɝɢɣ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ. 

tu

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɫɨɫɬɚɜɧɵɯ ɛɥɨɤɨɜ ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ ɪɵɧɤɚ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɜ ɋША (ɤɚɤ, ɜɩɪɨɱɟɦ, ɢ ɜ 
ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ) ɫɨɩɪɹɠɟɧɚ ɫ ɬɪɭɞɧɨɫɬɹɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɪɚɡɥɢɱɢɟɦ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɩɪɢɜɨɞɢɦɵɯ ɤɚɤ ɨɮɢɰɢɚɥɶɧɵɦɢ, ɬɚɤ ɢ ɱɚɫɬɧɵ-

ɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ. В ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɚɧɧɵɟ ɝɨɞɨɜɵɯ 
ɞɨɤɥɚɞɨɜ Ɏɟɞɟɪɚɥɶɧɨɣ ɤɨɦɢɫɫɢɢ ɩɨ ɫɜɹɡɢ ɋША ɡɚ 2009–2017 ɝɝ. Ɉɰɟɧ-

ɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɨɬɧɨɲɟɧɢɣ (1) ɢ (2), ɩɨɥɭɱɟɧɧɵɟ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɥɢɧɟɣɧɨɝɨ ɢ ɥɢɧɟɣɧɨɝɨ ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚ-
ɬɨɜ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1 ɢ 2 (ɜ ɧɢɠɧɟɣ ɫɬɪɨɤɟ ɬɚɛɥ. 2 ɭɤɚɡɚɧɵ ɡɧɚɱɟɧɢɹ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɯ ɨɬɤɥɨɧɟɧɢɣ ɨɰɟɧɨɤ ɩɚɪɚɦɟɬɪɨɜ). В ɤɚɱɟɫɬɜɟ ɨɰɟ-
ɧɨɤ  ɩɪɢɧɹɬɵ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɣ ɩɪɢɛɵɥɢ ɡɚ 2013–

2017 ɝɝ. (ɬɚɛɥ. 3). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɰɟɧɨɤ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
im

i ɢɫɩɨɥɶɡɨɜɚɧ 

ɩɨɞɯɨɞ, ɢɡɥɨɠɟɧɧɵɣ ɧɢɠɟ ɜ ɩ. 3 (ɫɦ. ɬɚɤɠɟ [7,8]). 

Вɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɢ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɵɧɤɚ 
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ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɫɨɡɞɚɧɧɨɣ ɜ 
ɋША ɞɥɹ ɬɟɯɧɨɥɨɝɢɢ ɫɜɹɡɢ 4G, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɞɥɹ ɬɟɯ-
ɧɨɥɨɝɢɢ 5G, ɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɨɬɨɪɨɣ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɨɪɢɟɧɬɢ-

ɪɨɜɚɧɵ ɤɨɦɩɚɧɢɢ-ɩɪɨɜɚɣɞɟɪɵ [9]. 

 
Ɍɚɛɥɢɰɚ 1. Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɦɨɫɬɢ (1). 

Ʉɨɦɩɚɧɢɹ γ λ Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ v 

Verizon 1.198 0. 739 0.085 

AT&T 1.118 0.739 0.085 

T-Mobile 4.422 0.502 0.064 

Sprint 0.654 0.752 0.024 

T-Mobile +Sprint  1.666 0.708 0.045 

 
Ɍɚɛɥɢɰɚ 2. Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɦɨɫɬɢ (2). 

a b  R2 

856.110 1.012 0.939 

33.314 0.097  

 

ɇɢɠɟ ɧɚ ɨɫɧɨɜɟ ɢɝɪɨɜɨɣ ɦɨɞɟɥɢ (1)–(3) ɢɫɫɥɟɞɭɟɬɫɹ ɞɢɧɚɦɢɤɚ ɩɨɤɚ-
ɡɚɬɟɥɟɣ ɨɥɢɝɨɩɨɥɢɫɬɢɱɟɫɤɨɝɨ ɪɵɧɤɚ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɋША ɧɚ ɞɚɥɶɧɸɸ 

ɩɟɪɫɩɟɤɬɢɜɭ (2030 ɝ.), ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɥɟɞɭɸɳɢɦ ɫɰɟɧɚɪɢɹɦ:  

1. ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɩɚɧɢɹɦɢ-ɩɪɨɜɚɣɞɟɪɚɦɢ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨɣ ɩɨ 
ɤɪɢɬɟɪɢɸ NPV ɬɪɚɟɤɬɨɪɢɢ ɞɨɫɬɢɠɟɧɢɹ ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ ɰɟɥɟɜɵɯ ɭɪɨɜ-
ɧɟɣ ɩɨɞɤɥɸɱɟɧɢɣ ɤ 2030 ɝ. *

i
Q  , ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ, ɤɚɤ 

*

2(1 )i

i
iavg

i

   
Q u


   , ɝɞɟ  — ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɚ ɩɨɫɥɟɞɧɢɟ 7–8 ɥɟɬ ɨɛɴɟ-

ɦɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ (ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɵɣ ɫɰɟɧɚɪɢɣ);  

iavgu

2. ɞɨɫɬɢɠɟɧɢɟ ɠɟɥɚɟɦɵɯ ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ ɪɵɧɨɱɧɵɯ ɞɨɥɟɣ ɤɨɦɩɚ-
ɧɢɣ ɤ 2030 ɝ., ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɢ 

ɨɩɬɢɦɢɡɚɰɢɟɣ NPV, ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ ɪɨɫɬɚ ɫɭɦɦɚɪɧɨɝɨ ɩɨ ɫɬɪɚ-
ɧɟ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ (ɹɜɥɹɟɬɫɹ ɷɤɡɨɝɟɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ). tTraffic

 

Ɍɚɛɥɢɰɚ 3. ɉɪɢɧɹɬɵɟ ɜ ɦɨɞɟɥɢ ɡɧɚɱɟɧɢɹ (EBITDA Margins) im

Verizon  AT&T T-Mobile Sprint 

0.530 0.447 0.287 0.266 

Варшавский Л.Е. Моделирование динамики показателей рынка мобильной..., стр. 116–131
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3. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢя ɪɚɫɱɟɬɨɜ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɝɧɨɡ-
ɧɵɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ (1)–(3) ɩɪɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨ-
ɜɚɧɵ 2 ɩɨɞɯɨɞɚ: 1) ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɨɞɟɥɢ ɜ ɩɪɨɫɬɪɚɧɫɬ-
ɜɟ ɫɨɫɬɨɹɧɢɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɨɛɳɟɧɧɵɯ (generalized, ɜ ɚɧɝɥɨɹɡɵɱɧɨɣ 

ɥɢɬɟɪɚɬɭɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɬɟɪɦɢɧ coupled) ɦɚɬɪɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ 

Ɋɢɤɤɚɬɢ (ɫɦ., ɧɚɩɪɢɦɟɪ, [10,11]); 2) ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɩɟ-
ɪɚɰɢɨɧɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ (Z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɫɦ., ɧɚɩɪɢɦɟɪ, [12,13]). Эɬɢ 

ɩɨɞɯɨɞɵ ɜɡɚɢɦɧɨ ɞɨɩɨɥɧɹɸɬ ɞɪɭɝ ɞɪɭɝɚ. 

pT 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɜɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ ɪɚɫɱɟɬɚ ɤɚɤ ɪɚɡɨɦɤɧɭɬɵɯ 
(open-loop), ɬɚɤ ɢ ɡɚɦɤɧɭɬɵɯ (feedback ɢɥɢ Markov perfect) ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɨ ɇɷɲɭ-Ʉɭɪɧɨ ɫɬɪɚɬɟɝɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɦɨɞɟɥɶ 
(1)–(3) ɜ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɮɨɪɦɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɨɫɬɨɹɧɢɣ: 

1
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,
N
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    x,

t, 

   (5) 

ɝɞɟ ɦɚɬɪɢɰɵ ɢ ɜɟɤɬɨɪɵ A, Bi, D, Hi, C0i, qit , Xt, ξ ...N 1,2i   ɫɜɹɡɚɧɵ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɩɟɪɟɦɟɧɧɵɦɢ ɢɫɯɨɞɧɨɣ ɦɨɞɟɥɢ. ɉɨɥɭɱɚɟɦɵɟ ɨɩɬɢɦɚɥɶ-
ɧɵɟ ɫɬɪɚɬɟɝɢɢ ɭɱɚɫɬɧɢɤɨɜ ɨɥɢɝɨɩɨɥɢɢ itu  ɥɢɧɟɣɧɨ ɫɜɹɡɚɧɵ ɫ ɜɟɤɬɨɪɨɦ 

ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ (4): 

1
,

it it t it
u K X    (6) 

ɜ ɤɨɬɨɪɨɦ Kit ɢ ηit
 
— ɜɟɤɬɨɪɵ, ɡɚɜɢɫɹɬ ɨɬ ɪɟɲɟɧɢɣ ɨɛɨɛɳɟɧɧɵɯ ɭɪɚɜɧɟ-

ɧɢɣ Ɋɢɤɤɚɬɢ [10]. 

ɉɪɢ  ɢɫɫɥɟɞɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɵɯ ɪɚɡɨɦɤɧɭɬɵɯ (open-loop) ɢɝɪɨɜɵɯ 
ɫɬɪɚɬɟɝɢɣ ɨɥɢɝɨɩɨɥɢɫɬɨɜ ɫ ɤɪɢɬɟɪɢɟɦ (5), ɧɚɝɥɹɞɧɵɦ ɢ ɭɞɨɛɧɵɦ ɞɥɹ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɜɬɨɪɨɣ ɩɨɞɯɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ ɢ ɧɚɯɨɠɞɟɧɢɢ ɷɤɫɬɪɟɦɭɦɚ 
ɮɭɧɤɰɢɨɧɚɥɨɜ ɜ ɝɢɥɶɛɟɪɬɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɂɫɩɨɥɶɡɭɹ ɷɬɨɬ ɩɨɞɯɨɞ, 
ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ uit ɢ 

ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ Qit i-ɝɨ ɨɥɢɝɨɥɢɫɬɚ, ɦɚɤɫɢɦɢɡɢɪɭɸɳɟɝɨ ɤɪɢɬɟɪɢɣ 

NPV ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɪɟɞɧɟɣ ɰɟɧɵ  (ɫɦ. [14]): tP
1( ,( ) )

( ) ( / ),i
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(ɜ ɮɨɪɦɭɥɚɯ (7)–(9) ɩɪɢɧɹɬɨ, ɱɬɨ 0 0itQ  , 1if  , i=1,2…N).  

ɉɪɢɜɟɞɟɧɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɫɬɪɚɬɟ-
ɝɢɣ ɭɱɚɫɬɧɢɤɨɜ ɪɵɧɤɚ, ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɨɰɟɧɤɟ ɤɥɸɱɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɦɨɞɟɥɢ ― ɤɨɷɮɮɢɰɢɟɧɬɨɜ  i ɩɪɢ ɡɚɬɪɚɬɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɍɚɤ, ɧɟɬɪɭɞɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɧɨɪɦɚ ɨɩɟɪɚɬɨɪɚ  (8) ɦɟɧɶ-
ɲɟ 1, ɬ.ɟ. ɞɥɹ ɥɸɛɨɣ ɫɭɦɦɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ ɜɪɟɦɟɧɢ 
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Ɍɨɝɞɚ ɢɡ (7) ɢ (10) ɫɥɟɞɭɟɬ: 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɫɨɨɬɧɨɲɟɧɢɹ 
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 , (12) 

ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɷɦɩɢɪɢɱɟɫɤɢ, ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ ɡɧɚɱɟ-
ɧɢɹɯ  ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ 

ɩɨɜɟɞɟɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɪɵɧɤɚ ɫ ɤɪɢɬɟɪɢɟɦ ɨɩɬɢɦɚɥɶɧɨɫɬɢ (3).  

T

Ɉɱɟɜɢɞɧɨ, ɩɪɢ 1i   ɩɨɜɟɞɟɧɢɟ i-ɨɣ ɤɨɦɩɚɧɢɢ ɧɟ ɫɨɝɥɚɫɭɟɬɫɹ ɫ 
ɤɪɢɬɟɪɢɟɦ NPV (3). ȿɫɥɢ ɠɟ  0 1i  , ɬɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɭ ɤɨɦɩɚɧɢɢ 

ɫɭɳɟɫɬɜɭɟɬ ɩɨɬɟɧɰɢɚɥ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚ ɫɱɟɬ 
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ɫɦɹɝɱɟɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨ-
ɜɚɧ ɩɭɬɟɦ ɭɦɟɧɶɲɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ i . 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ i  ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɫɥɟ-
ɞɭɸɳɟɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɭɫɬɚɧɨɜɢɜɲɢɦɢɫɹ ɭɪɨɜɧɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɭɱɚɫɬɧɢɤɨɜ ɪɵɧɤɚ  ɢ ɰɟɧɨɣ, ɤɨɬɨɪɨɟ ɫɩɪɚɜɟɞɥɢɜɨ ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ 

 [7,8]: 
iQ

iPL
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( /i

i ),i

r
Q p PL

b
 

   i m  (9a) 

ɋ ɭɱɟɬɨɦ (8) ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ i , ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɸɬ-
ɫɹ ɠɟɥɚɟɦɵɟ (ɰɟɥɟɜɵɟ) ɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɭɪɨɜɧɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɱɚɫɬɧɢ-

ɤɨɜ ɪɵɧɤɚ 
 

iQ  ɦɨɝɭ ɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɮɨɪɦɭɥɟ: ɬ ɛ
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    — ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ 

ɨɝɪɚɧɢɱɟɧɢɣ i-ɣ ɮɢɪɦɵ (ɜ ɫɬɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ Ʉɭɪɧɨ, ɜ ɤɨɬɨɪɨɣ ɨɬɫɭɬ-
ɫɬɜɭɸɬ ɬɚɤɢɟ ɨɝɪɚɧɢɱɟɧɢɹ, i =1) 1,i 2,...N . ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɤɨɷɮɮɢ-

ɰɢɟɧɬɨɜ i  ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɪɨɝɧɨɡɧɚɹ ɞɢɧɚɦɢɤɚ ɨɛɴɟɦɨɜ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ ɨɥɢɝɨɩɨɥɢɫɬɨɜ Q , ɰɟɧɵ ɢ ɞɪɭɝɢɯ ɪɵɧɨɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ.  it

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɧɚ ɨɫɧɨɜɟ ɫɨɨɬɧɨɲɟɧɢɣ (12)–(13) ɦɨɠɧɨ ɩɪɢ-

ɛɥɢɠɟɧɧɨ ɨɰɟɧɢɬɶ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ i ɡɚ ɪɟɬɪɨ-
ɫɩɟɤɬɢɜɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɫɨɨɬɧɨɲɟɧɢɢ (13) ɫɥɟɞɭɟɬ ɜɦɟɫɬɨ 

1

(1,(1 ))
i

i r
     ɢɫɩɨɥɶɡɨɜɚɬɶ 1/ i . Вɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ, ɛɥɢɡɤɢɟ ɤ ɬɚ-

ɤɢɦ ɨɰɟɧɤɚɦ ɡɧɚɱɟɧɢɹ i ɢ i  ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɭɬɟɦ ɡɚɦɟɧɵ ɫɭɦɦ ɜ 
ɱɢɫɥɢɬɟɥɟ ɢ ɡɧɚɦɟɧɚɬɟɥɟ (12) ɧɚ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɩɨɤɚɡɚɬɟ-
ɥɟɣ ɡɚ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ:  ɢ i avgQ  avgp . 

ɋɥɟɞɭɟɬ, ɨɞɧɚɤɨ, ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɚɟɦɵɯ ɜ ɩɨ-
ɫɥɟɞɧɢɯ ɫɥɭɱɚɹɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ i  ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɝɧɨɡɨɜ ɩɨɤɚɡɚɬɟɥɟɣ ɭɫɬɨɹɜɲɢɯɫɹ ɪɵɧɤɨɜ ɬɪɚɞɢɰɢɨɧɧɨɣ 

ɩɪɨɞɭɤɰɢɢ. ɉɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ 
ɪɵɧɤɨɜ ɩɨɥɭɱɚɟɦɵɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɰɟɧɤɢ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɡɚɧɢɠɟɧ-

ɧɵɦ ɩɪɨɝɧɨɡɧɵɦ ɭɪɨɜɧɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ . Ɍɚɤ, ɧɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ itQ
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ɬɪɚɟɤɬɨɪɢɢ ɩɨɤɚɡɚɬɟɥɹ ɩɨɞɤɥɸɱɟɧɢɣ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ ɋША ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɛɥɢɠɟɧɧɵɯ ɨɰɟɧɨɤ ɜɟɥɢɱɢɧ i ɢ i , ɩɨɥɭɱɟɧɧɵɯ ɩɨ 
ɞɚɧɧɵɦ ɡɚ ɩɟɪɢɨɞ 2009–2017 ɝɝ. (ɬɚɛɥ. 4). ɂɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫ.1 ɭɪɨɜ-
ɧɢ ɩɨɞɤɥɸɱɟɧɢɣ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɮɚɤɬɢɱɟɫɤɨɣ ɜɨɡɪɚɫɬɚɸɳɟɣ ɞɢɧɚɦɢ-

ɤɟ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɞɥɹ ɩɟɪɜɵɯ ɬɪɟɯ ɤɨɦɩɚɧɢɣ ɡɚ ɩɨɫɥɟɞɧɢɟ 3 ɝɨɞɚ. 
 

Ɍɚɛɥɢɰɚ 4. Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ i  ɢ i  

ɉɚɪɚɦɟɬɪ Verizon Wireless AT&T T-Mobile Sprint 

χ i 0.077 0.113 0.038 0.875 

ρ i 3.586·10–4 2.002·10–4 3.501·10–4 1.737·10–6 

 

Ɋɢɫ.1.  Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ 4-ɯ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ ɩɪɢ ɡɧɚɱɟɧɢ-

ɹɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ i  ɢɡ ɬɚɛɥ. 4. 

 

В ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɨɦɤɧɭɬɵɯ 
(open-loop) ɨɩɬɢɦɚɥɶɧɵɯ ɩɨ ɇɷɲɭ ɫɬɪɚɬɟɝɢɣ ɭɱɚɫɬɧɢɤɨɜ ɪɵɧɤɚ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɧɟɣ ɰɟɧɵ ɦɨɛɢɥɶɧɵɯ ɫɟɪɜɢɫɨɜ, ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢ-

ɟɧɬɨɜ i , ɩɨɥɭɱɚɟɦɵɟ ɧɚ ɨɫɧɨɜɟ (13) ɫ ɭɱɟɬɨɦ ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ ɠɟɥɚɟ-
ɦɵɯ ɭɪɨɜɧɟɣ ɩɨɞɤɥɸɱɟɧɢɣ ɢ 2030 . Ɋɚɫɱɟɬ ɨɩɬɢɦɚɥɶɧɵɯ ɫɬɪɚɬɟɝɢɣ 

ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɟ ɨɛɨɛɳɟɧɧɵɯ ɭɪɚɜɧɟɧɢɣ Ɋɢɤɤɚɬɢ ɞɥɹ ɥɢɧɟɣɧɵɯ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɢɝɪ ɫ ɤɜɚɞɪɚɬɢɱɧɵɦ ɤɪɢɬɟɪɢɟɦ [10]. 

*

iQ iQ
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4. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ.  

ɚ) 4 ɭɱɚɫɬɧɢɤɚ ɪɵɧɤɚ. В ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨɦ ɫɰɟɧɚɪɢɢ ɨɩɬɢɦɚɥɶ-
ɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɬɟɪɢɟɦ NPV ɞɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ 4-ɯ 
ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ, ɫɨɝɥɚɫɨɜɚɧɧɚɹ ɫ ɡɚɞɚɧɧɵɦɢ ɧɚ 2030 ɝ. ɰɟɥɹɦɢ 

 (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 174 ɦɥɧ, 166 ɦɥɧ, 70 ɦɥɧ ɢ 38 ɦɥɧ ɩɨɞɤɥɸɱɟɧɢɣ), 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2. ɉɪɢ ɷɬɢɯ ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ ɰɟɥɹɯ ɤɨɦɩɚɧɢɣ ɡɧɚ-
ɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ  ɢ  ɛɭɞɭɬ  ɦɟɧɶɲɟ 1 ɞɥɹ ɜɫɟɯ ɤɨɦɩɚɧɢɣ, 

ɤɪɨɦɟ ɤɨɦɩɚɧɢɢ Sprint, ɢɦɟɸɳɟɣ ɧɚɢɯɭɞɲɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɩɪɢɛɵɥɶɧɨɫɬɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɤɨɦɩɚɧɢɢ Sprint ɡɞɟɫɶ ɢ ɞɚɥɟɟ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɤɪɢɬɟɪɢɣ (3) ɩɪɢ 

*

iQ

(1,(1 ))i r 

1im  , ɬ.ɟ. ɨɞɧɚ ɢɡ ɮɨɪɦ ɤɪɢɬɟɪɢɹ 
ɦɚɤɫɢɦɢɡɚɰɢɢ ɞɨɯɨɞɚ (Revenue). 

 

 
Ɋɢɫ.2.  Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ 4-ɯ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ, ɫɨɝɥɚɫɨɜɚɧ-

ɧɚɹ ɫ ɝɢɩɨɬɟɬɢɱɟɫɤɢɦɢ ɰɟɥɹɦɢ ɧɚ 2030 ɝ. (ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɵɣ ɫɰɟɧɚɪɢɣ).  

 

Ɋɨɫɬ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ ɛɭɞɟɬ ɢɦɟɬɶ ɦɟɫɬɨ ɥɢɲɶ ɜ ɤɨɦɩɚɧɢɹɯ-
ɥɢɞɟɪɚɯ (Verizon,  AT&T). Вɜɢɞɭ ɧɟɜɵɫɨɤɢɯ ɨɛɴɟɦɨɜ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨ-
ɠɟɧɢɣ ɜ ɤɨɦɩɚɧɢɢ Sprint, ɱɢɫɥɨ ɩɨɞɤɥɸɱɟɧɢɣ ɜ ɷɬɨɦ ɩɪɨɜɚɣɞɟɪɟ ɞɨɥɠ-

ɧɨ ɭɦɟɧɶɲɢɬɶɫɹ ɫ 59 ɦɥɧ ɜ 2017 ɝ. ɞɨ 43 ɦɥɧ ɜ 2025 ɝ. В ɤɨɦɩɚɧɢɢ T-

Mobile ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɝɢɩɨɬɟɡɨɣ, ɭɪɨɜɟɧɶ ɩɨɞɤɥɸɱɟɧɢɣ, ɧɟ-
ɫɦɨɬɪɹ ɧɚ ɪɨɫɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ, ɞɨɥɠɟɧ ɧɟ-
ɦɧɨɝɨ ɫɧɢɡɢɬɶɫɹ (ɞɨ 70 ɦɥɧ).  
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Ɉɩɬɢɦɚɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ ɤɨɦɩɚɧɢɣ Qit, ɚ ɬɚɤɠɟ  
ɭɞɟɥɶɧɵɯ ɞɨɯɨɞɨɜ ɧɚ 1 ɩɨɞɤɥɸɱɟɧɢɟ ARPU (average return per unit)  ɩɪɢ 

ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ ɪɨɫɬɚ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ (ɫ ɬɟɦɩɨɦ ɩɪɢ-

ɪɨɫɬɚ 5%, 10%, 15%), ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɨɯɪɚɧɟɧɢɸ ɪɵɧɨɱɧɵɯ ɞɨɥɟɣ 

ɤɨɦɩɚɧɢɣ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɩɨɞɤɥɸɱɟɧɢɣ ɤ 2030 ɝ. ɧɚ ɭɪɨɜɧɟ 2017 ɝ. (ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ 0.355; 0.343; 0.173; 0.128), ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 3–5. ɉɪɢ 

ɷɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɨ ɫɥɟɞɭɸɳɟɟ ɭɫɬɨɣɱɢɜɨ ɫɨɯɪɚɧɹɸɳɟɟɫɹ ɜ ɩɨɫɥɟɞɧɢɟ 5 

ɥɟɬ ɪɟɝɪɟɫɫɢɨɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɫɭɦɦɚɪɧɵɦ ɱɢɫɥɨɦ ɩɨɞɤɥɸɱɟ-
ɧɢɣ ɜ 4 ɤɨɦɩɚɧɢɹɯ (ɜ ɦɥɧ.) ɢ ɦɨɛɢɥɶɧɵɦ ɬɪɚɮɢɤɨɦ (ɜ ɦɥɪɞ. MB): 

. 1099.5* ( )t tQ Log Traffic  

 
Ɋɢɫ.3.  Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ 4-ɯ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ 
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ (ɜɚɪɢɚɧɬɚɯ) ɪɨɫɬɚ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ. 
 

Ʉɚɤ ɢ ɫɥɟɞɨɜɚɥɨ ɨɠɢɞɚɬɶ, ɜ ɷɬɢɯ ɫɰɟɧɚɪɢɹɯ ɤɨɦɩɚɧɢɢ Verizon ɢ 

AT&T ɫɨɯɪɚɧɹɸɬ ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ. Ɉɞɧɚɤɨ ɜ ɫɰɟɧɚɪɢɢ 15%-ɝɨ ɪɨɫ-
ɬɚ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ 2 ɤɨɦɩɚɧɢɢ-ɚɭɬɫɚɣɞɟɪɵ ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɤɚɠ-

ɞɨɦɭ ɢɡ ɥɢɞɟɪɨɜ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɱɢɫɥɭ ɩɨɞɤɥɸɱɟɧɢɣ (ɪɢɫ. 4). 
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Ɋɢɫ.4. Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ 4-ɯ ɤɨɦɩɚɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ ɩɪɢ ɫɰɟɧɚɪɢɢ 

15%-ɝɨ ɪɨɫɬɚ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ. 
 

 
Ɋɢɫ.5.  Ⱦɢɧɚɦɢɤɚ ɭɞɟɥɶɧɵɯ ɞɨɯɨɞɨɜ ɧɚ 1 ɩɨɞɤɥɸɱɟɧɢɟ ARPU ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɫɰɟɧɚɪɢɹɯ (ɜɚɪɢɚɧɬɚɯ) ɪɨɫɬɚ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ. 
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ɛ) ȼɥɢяɧɢɟ ɫɥɢяɧɢя ɤɨɦɩɚɧɢɣ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɵɧɤɚ. Ɋɟɚɥɢɡɚ-
ɰɢɹ ɢɫɫɥɟɞɭɟɦɵɯ ɫɰɟɧɚɪɢɟɜ ɜ ɬɪɢɨɩɨɥɢɢ (Verizon,  AT&T, T-

Mobile+Sprint) ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 

ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ ɦɟɠɞɭ ɤɨɦɩɚɧɢɹɦɢ, ɱɟɦ ɜ ɫɥɭɱɚɟ ɤɜɚɞɪɨɩɨɥɢɢ. Эɬɨ 
ɫɜɹɡɚɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɨɹɜɥɟɧɢɹ ɫɢɧɟɪɝɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɩɪɢ ɫɥɢɹ-
ɧɢɢ T-Mobile, ɧɚɪɚɳɢɜɚɸɳɟɣ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɨɛɴɟɦɵ ɤɚɩɢɬɚɥɨɜɥɨ-
ɠɟɧɢɣ, ɫ ɤɨɦɩɚɧɢɟɣ  Sprint (ɪɢɫ. 6).  

ɋɥɟɞɭɟɬ, ɨɞɧɚɤɨ, ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨ ɭɦɟɪɟɧɧɨɦ ɬɟɦɩɟ ɩɪɢɪɨɫɬɚ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɜ 15% ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɯ ɟɦɭ ɰɟɥɟɜɵɯ ɭɪɨɜɧɹɯ ɩɨɞɤɥɸɱɟɧɢɣ ɤɨɦɩɚɧɢɣ  (ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ 176 ɦɥɧ, 170 ɦɥɧ ɢ 149 ɦɥɧ) ɨɩɬɢɦɚɥɶɧɚɹ ɩɨ ɤɪɢɬɟɪɢɸ NPV (3) 

ɫɬɪɚɬɟɝɢɹ ɨɛɴɟɞɢɧɟɧɧɨɣ ɤɨɦɩɚɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ ɥɢɲɶ ɩɪɢ 

ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɦ ɡɧɚɱɟɧɢɢ ɭɞɟɥɶɧɨɣ ɩɪɢɛɵɥɢ (ɩɨɪɹɞɤɚ 40%, ɬ.ɟ. ɩɪɢ 

=0.4). Эɬɨ ɡɧɚɱɟɧɢɟ ɦɚɪɠɢ  ɞɥɹ T-Mobile+Sprint ɩɪɢɧɹɬɨ ɜ ɞɚɥɶ-
ɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ. 

2030iQ

3m 3m

 
Ɋɢɫ.6. Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ ɜ ɬɪɢɨɩɨɥɢɢ ɩɪɢ ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨɦ 

ɫɰɟɧɚɪɢɢ (extr) ɢ ɩɪɢ ɫɰɟɧɚɪɢɢ 15%-ɝɨ ɪɨɫɬɚ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ (15%). 
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Ɋɢɫ.7. Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ ɜ ɤɨɦɩɚɧɢɹɯ ɬɪɢɨɩɨɥɢɢ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ 

ɰɟɥɟɣ ɤɨɦɩɚɧɢɣ ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɢɧɹɬɵɯ (ɜɚɪɢɚɧɬ 1, ɫɰɟɧɚɪɢɣ 15%-ɝɨ ɪɨɫ-
ɬɚ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ). 

 

ɂɧɬɟɪɟɫɧɨ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ ɛɥɢɡɨɫɬɶ ɞɢɧɚɦɢɤɢ ɢ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟ-
ɧɢɣ ɜ ɫɰɟɧɚɪɢɢ 15%-ɝɨ ɪɨɫɬɚ ɦɨɛɢɥɶɧɨɝɨ ɬɪɚɮɢɤɚ ɢ ɜ ɷɤɫɬɪɚɩɨɥɹɰɢɨɧ-

ɧɨɦ ɫɰɟɧɚɪɢɢ ɤɚɤ ɞɥɹ ɤɨɦɩɚɧɢɢ Verizon, ɬɚɤ ɢ ɞɥɹ ɨɛɴɟɞɢɧɟɧɧɨɣ ɤɨɦ-

ɩɚɧɢɢ Mobile+Sprint (ɪɢɫ. 5). 

Вɦɟɫɬɟ ɫ ɬɟɦ, ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɥɢɹɧɢɹ ɧɨɜɚɹ 
ɨɛɴɟɞɢɧɟɧɧɚɹ ɤɨɦɩɚɧɢɹ ɦɨɠɟɬ ɡɚɯɜɚɬɢɬɶ ɡɧɚɱɢɬɟɥɶɧɭɸ ɞɨɥɸ ɪɵɧɤɚ, 
ɨɬɤɥɨɧɢɜɲɢɫɶ ɨɬ ɰɟɥɟɣ, ɨɠɢɞɚɟɦɵɯ ɞɪɭɝɢɦɢ ɤɨɦɩɚɧɢɹɦɢ. Ɍɚɤ, ɩɪɢ 

ɨɪɢɟɧɬɚɰɢɢ ɷɬɨɣ ɤɨɦɩɚɧɢɢ ɧɚ ɞɨɫɬɢɠɟɧɢɟ 35%-ɣ ɞɨɥɢ ɧɚ ɪɵɧɤɟ ɜ 
2030 ɝ. (ɜɦɟɫɬɨ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɞɪɭɝɢɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɪɵɧɤɚ 30.1%, ɩɪɢ 

ɰɟɥɟɜɵɯ ɭɫɬɚɧɨɜɤɚɯ ɤɨɧɤɭɪɟɧɬɨɜ ɧɚ ɩɪɟɠɧɢɯ ɭɪɨɜɧɹɯ: 35.5% ɢ 34.3%) 

ɟɟ ɪɵɧɨɱɧɚɹ ɞɨɥɹ ɭɠɟ ɤ 2025 ɝ. ɫɨɫɬɚɜɢɬ ɛɨɥɟɟ 36% (ɪɢɫ. 7, ɜɚɪɢɚɧɬ 1). 

ɉɪɢ ɞɪɭɝɨɦ ɝɢɩɨɬɟɬɢɱɟɫɤɨɦ ɜɚɪɢɚɧɬɟ ɫɨɛɵɬɢɣ, ɤɨɝɞɚ Verizon ɩɨɩɵ-

ɬɚɟɬɫɹ, ɞɨɫɬɢɝɧɭɬɶ 40% ɞɨɥɢ ɪɵɧɤɚ, ɚ AT&T ɢ T-Mobile+Sprint ― 35%ɣ 

ɞɨɥɢ ɪɵɧɤɚ ɤɚɠɞɵɣ (ɩɨɥɚɝɚɹ, ɱɬɨ ɤɨɧɤɭɪɟɧɬɵ ɛɭɞɭɬ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ 
ɫɜɨɢ ɫɬɚɪɵɟ ɰɟɥɢ), ɧɨɜɚɹ ɨɛɴɟɞɢɧɟɧɧɚɹ ɤɨɦɩɚɧɢɹ, ɭɜɟɥɢɱɢɜ ɫɜɨɸ ɪɵɧɨɱ-
ɧɭɸ ɞɨɥɸ ɞɨ 33.2%, ɧɟɫɤɨɥɶɤɨ ɩɨɬɟɫɧɢɬ AT&T. Ɋɵɧɨɱɧɚɹ ɞɨɥɹ ɩɨɫɥɟɞ-
ɧɟɣ ɫɨɫɬɚɜɢɬ 29.4% (ɪɢɫ. 8, ɜɚɪɢɚɧɬ 2). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɞɢɧɟɧɢɟ ɤɨɦ-

ɩɚɧɢɣ-ɚɭɬɫɚɣɞɟɪɨɜ ɦɨɠɟɬ, ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɜɵɲɟɧɢɹ ɫɜɨɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
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(ɜ ɱɚɫɬɧɨɫɬɢ, ɭɞɟɥɶɧɨɣ ɩɪɢɛɵɥɢ ), ɩɪɟɞɫɬɚɜɥɹɬɶ ɭɝɪɨɡɭ ɞɥɹ ɧɵɧɟɲɧɢɯ 
ɛɟɫɫɩɨɪɧɵɯ ɥɢɞɟɪɨɜ ɚɦɟɪɢɤɚɧɫɤɨɝɨ ɪɵɧɤɚ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ. 

3m

Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɪɢɫɤ ɬɨɝɨ, ɱɬɨ ɞɚɥɶɧɟɣɲɟɟ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɜ ɋША, ɨɫɨɛɟɧɧɨ ɨɫɜɨɟɧɢɟ ɬɟɯɧɨɥɨ-
ɝɢɢ 5G, ɦɨɠɟɬ ɫɬɨɥɤɧɭɬɶɫɹ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, Эɬɨ ɫɜɹɡɚɧɨ 
ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɦɚɪɤɟɬɢɧɝɨɜɨɣ ɩɪɨɪɚɛɨɬɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɨɡɦɨɠ-

ɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɬɟɯɧɨɥɨɝɢɢ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ 5G, ɚ ɬɚɤɠɟ ɫ ɧɟɢɫɫɥɟɞɨ-
ɜɚɧɧɨɫɬɶɸ ɩɨɫɥɟɞɫɬɜɢɣ ɜɥɢɹɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɢ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ 
ɡɞɨɪɨɜɶɟ ɧɚɫɟɥɟɧɢɹ ɢ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. 

 
Ɋɢɫ.8. Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɚ ɩɨɞɤɥɸɱɟɧɢɣ ɜ ɤɨɦɩɚɧɢɹɯ ɬɪɢɨɩɨɥɢɢ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ 

ɰɟɥɟɣ ɤɨɦɩɚɧɢɣ ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɢɧɹɬɵɯ (ɜɚɪɢɚɧɬ 2, ɫɰɟɧɚɪɢɣ 15%-ɝɨ ɪɨɫ-
ɬɚ ɬɪɚɮɢɤɚ ɞɚɧɧɵɯ). 

 

ȼɵɜɨɞɵ. Ɉɛɴɟɞɢɧɟɧɢɟ ɤɨɦɩɚɧɢɣ T-Mobile ɢ Sprint ɦɨɠɟɬ ɫɭɳɟɫɬ-
ɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɫɬɪɭɤɬɭɪɭ ɪɵɧɤɚ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɜ ɋША ɜ ɫɬɨɪɨɧɭ 
ɩɨɜɵɲɟɧɢɹ ɪɵɧɨɱɧɨɣ ɞɨɥɢ ɨɛɴɟɞɢɧɟɧɧɨɣ ɤɨɦɩɚɧɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɢɧɟɣɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢɝɪ ɫ ɤɜɚɞɪɚɬɢɱɧɵɦ ɤɪɢ-

ɬɟɪɢɟɦ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ ɫɨɞɟɪɠɚɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɬɪɚɬɟɝɢɣ ɤɨɦɩɚ-
ɧɢɣ-ɩɪɨɜɚɣɞɟɪɨɜ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɫɰɟɧɚɪɢɢ ɢ ɩɪɨɝɧɨɡɵ ɞɢɧɚɦɢɤɢ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɨɥɢɝɨɩɨɥɢɫɬɢɱɟɫɤɢɯ ɪɵɧɤɨɜ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɤɚɤ ɜ ɡɚɪɭɛɟɠɧɵɯ 
ɫɬɪɚɧɚɯ, ɬɚɤ ɢ ɜ Ɋɨɫɫɢɢ. 
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ɋɭɳɟɫɬɜɭɟɬ ɪɢɫɤ ɬɨɝɨ, ɱɬɨ ɞɚɥɶɧɟɣɲɟɟ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɟ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɢɟ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɜ ɋША, ɨɫɨɛɟɧɧɨ ɨɫɜɨɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ 

5G, ɦɨɠɟɬ ɫɬɨɥɤɧɭɬɶɫɹ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵ-

ɦɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɦɚɪɤɟɬɢɧɝɨɜɨɣ ɩɪɨɪɚɛɨɬɤɨɣ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ 5G ɢ ɧɟɞɨɭɱɟɬɨɦ ɦɟɞɢɰɢɧɫɤɢɯ ɮɚɤɬɨɪɨɜ.  
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MODELING DYNAMICS OF INDICATORS OF MOBILE  

WIRELESS COMMUNICATION MARKET 

(THE CASE OF THE US MOBILE  

WIRELESS COMMUNICATION MARKET) 

 

Varshavsky L.E. 

 

 

Methods of modeling dynamics of indicators of oligopolistic mobile wireless com-

munication market (the case of US mobile wireless communication market) are 

analyzed. Prospects and consequences of structural changes on the US market 

over middle range and long-run periods are studied on the basis of methods of 

dynamical games. With the help of computer modeling conditions favoring to 

increase of the market share of the new united carrier are determined.  
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