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«ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ»  Ɍɨɦ 16, № 3, 2018, ɫ. 298-303
ɉɪɟɞɥɚɝɚɟɬɫɹ ɦɨɞɟɥɶ ɚɛɨɧɟɧɬɫɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟɬɟɣ, 
ɬɨɥɟɪɚɧɬɧɵɯ ɤ ɡɚɞɟɪɠɤɚɦ, ɝɞɟ ɭɡɥɚɦɢ ɹɜɥɹɸɬɫɹ ɧɨɫɢɦɵɟ ɦɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɦɚɥɵɦ ɪɚɞɢɭɫɨɦ ɞɟɣɫɬɜɢɹ 
ɜɫɬɪɨɟɧɧɨɝɨ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤɚ. Ɇɨɞɟɥɶ ɨɬɪɚɠɚɟɬ ɬɚɤɢɟ ɜɚɠɧɵɟ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɛɨɬɵ ɷɬɢɯ ɫɟɬɟɣ ɱɟɪɬɵ 
ɪɟɚɥɶɧɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ʌɟɜɢ ɞɥɢɧ ɩɟɪɟɯɨɞɨɜ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɬɨɱɟɤ ɨɫɬɚɧɨɜɤɢ. Ƚɥɚɜɧɨɣ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ, ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ (ɧɚɥɢɱɢɟɦ ɤɚɧɚɥɚ ɫɜɹɡɢ) ɩɪɨɢɡɜɨɥɶɧɨɣ ɩɚɪɵ ɭɡɥɨɜ ɫɟɬɢ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɜɟɫɬɧɵɦɢ 
ɦɨɞɟɥɹɦɢ ɦɨɛɢɥɶɧɨɫɬɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟɬɟɣ, ɬɨɥɟɪɚɧɬɧɵɯ ɤ ɡɚɞɟɪɠɤɚɦ, ɩɪɟɞɥɚɝɚɟɦɚɹ 
ɦɨɞɟɥɶ ɬɪɟɛɭɟɬ ɞɥɹ ɪɚɛɨɬɵ ɦɟɧɶɲɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɟɦ ɩɪɢɛɥɢɠɟ-
ɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɨɞɟɥɢ ɫ 
ɦɨɞɟɥɹɦɢ ɚɧɚɥɨɝɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɪɟɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ. 
Ключевые слова: ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɦɨɛɢɥɶɧɵɟ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɟɫɹ ɫɟɬɢ, ɬɨɥɟɪɚɧɬɧɵɟ ɤ ɡɚɞɟɪ-
ɠɤɚɦ ɫɟɬɢ, ɦɨɞɟɥɢ ɚɛɨɧɟɧɬɫɤɨɣ (ɱɟɥɨɜɟɱɟɫɤɨɣ) ɦɨɛɢɥɶɧɨɫɬɢ
Ɍɨɥɟɪɚɧɬɧɵɟ ɤ ɡɚɞɟɪɠɤɚɦ ɫɟɬɢ (DTN-ɫɟɬɢ), 

ɹɜɥɹɸɳɢɟɫɹ ɱɚɫɬɧɵɦ ɫɥɭɱɚɟɦ ɫɟɬɟɣ MANET – ɛɟɫɩɪɨɜɨɞɧɵɯ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɚɦɨɨɪ-
ɝɚɧɢɡɭɸɳɢɯɫɹ ɫɟɬɟɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɦɨɛɢɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɞɧɨ 
ɢɡ ɛɭɪɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɨɛɥɚɫɬɢ 
ɫɢɫɬɟɦ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. ȼɫɥɟɞɫɬ-
ɜɢɟ ɛɨɥɶɲɨɣ ɫɥɨɠɧɨɫɬɢ ɩɨɞɨɛɧɨɝɨ ɜɢɞɚ ɫɢɫɬɟɦ 
ɨɫɧɨɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɨɰɟɧɤɢ ɢɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɦɢɬɚ-
ɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɢ ɩɪɨɛɥɟɦɚ ɩɨɫɬɪɨɟɧɢɹ 
ɚɞɟɤɜɚɬɧɨɣ ɦɨɞɟɥɢ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɚ.
Ⱥɪɯɢɬɟɤɬɭɪɵ DTN – ɷɬɨ ɩɨɞɯɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ 

ɫɟɬɟɣ, ɬɨɥɟɪɚɧɬɧɵɯ ɤ ɡɚɞɟɪɠɤɚɦ ɢ ɱɚɫɬɵɦ ɨɛɪɵ-
ɜɚɦ ɫɜɹɡɢ [1]. Ɍɢɩɢɱɧɨɣ ɞɥɹ ɧɢɯ ɹɜɥɹɟɬɫɹ ɫɢɬɭ-
ɚɰɢɹ, ɤɨɝɞɚ ɦɟɠɞɭ ɨɬɩɪɚɜɢɬɟɥɟɦ ɢ ɩɨɥɭɱɚɬɟɥɟɦ 
ɢɧɮɨɪɦɚɰɢɢ ɜɨɨɛɳɟ ɧɢɤɨɝɞɚ ɧɟ ɜɨɡɧɢɤɚɟɬ ɤɚɧɚ-
ɥɚ ɫɜɹɡɢ, ɢ ɩɨɬɨɦɭ ɢɯ ɨɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ – ɷɬɨ «Store-Carry-Forward» («ɋɨɯɪɚɧɢɥ – ɉɟɪɟɧɟɫ – 
ɉɟɪɟɞɚɥ»). Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɤɥɸɱɟɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɚɧɧɨɝɨ ɬɢɩɚ ɫɟɬɟɣ ɢɦɟɸɬ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɩɨɞɜɢɠɧɨɫɬɢ ɫɟɬɟɜɵɯ ɭɡɥɨɜ. ɉɨɷɬɨɦɭ 
ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɬɚɤɨɝɨ ɪɨɞɚ ɫɟɬɟɣ ɚɞɟɤɜɚɬ-
ɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɨɣ ɦɨɞɟɥɢ ɦɨɛɢɥɶɧɨɫɬɢ ɭɡɥɨɜ 
ɹɜɥɹɟɬɫɹ ɪɟɲɚɸɳɢɦ ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɟɦ ɧɚ ɤɚ-
ɱɟɫɬɜɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɚ ɰɟɧɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ 
ɩɪɢ ɷɬɨɦ ɪɟɡɭɥɶɬɚɬɨɜ.
Ɉɞɧɨɣ ɢɡ ɥɭɱɲɢɯ ɜ ɫɦɵɫɥɟ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨ-

ɞɟɥɟɣ ɚɛɨɧɟɧɬɫɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɫɱɢɬɚɟɬɫɹ ɦɨɞɟɥɶ SLAW (Selfsimilar Least Action Walks), ɩɪɟɞɥɨɠɟɧɧɚɹ ɜ [2]. Ɉɧɚ ɩɪɟɞɧɚɡ-
ɧɚɱɟɧɚ ɞɥɹ ɫɢɬɭɚɰɢɣ, ɤɨɝɞɚ ɭɡɥɚɦɢ DTN ɫɟɬɢ ɹɜ-
ɥɹɸɬɫɹ ɧɨɫɢɦɵɟ ɥɸɞɶɦɢ ɦɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɫ ɦɚɥɵɦ ɪɚɞɢɭɫɨɦ ɞɟɣɫɬɜɢɹ ɜɫɬɪɨɟɧɧɨɝɨ ɩɪɢɟɦɨ-
ɩɟɪɟɞɚɬɱɢɤɚ, ɢ ɯɨɪɨɲɨ ɨɩɢɫɵɜɚɟɬ ɬɚɤɢɟ ɜɚɠɧɵɟ 
ɱɟɪɬɵ ɱɟɥɨɜɟɱɟɫɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, ɤɚɤ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɟ Ʌɟɜɢ ɞɥɹ ɞɥɢɧ ɩɟɪɟɯɨɞɨɜ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ 
ɬɨɱɟɤ ɨɫɬɚɧɨɜɨɤ ɢ ɫɚɦɨɩɨɞɨɛɧɵɣ ɯɚɪɚɤɬɟɪ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɬɨɱɟɤ ɨɫɬɚɧɨɜɨɤ ɧɚ ɩɥɨɫɤɨɫɬɢ ([2], [3]). ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟ-
ɪɨɹɬɧɨɫɬɟɣ ɞɥɹ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɩɚɪɵ 
ɭɡɥɨɜ (ICT – Inter-Contact Time), ɹɜɥɹɸɳɟɣɫɹ ɨɞ-
ɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɨ ɤɨɬɨɪɨɣ ɫɭɞɹɬ 
ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ ɩɨɞɜɢɠɧɨɫɬɢ ɞɥɹ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɫɟɬɢ DTN, ɭ ɧɟɟ ɨɞɧɚ ɢɡ ɫɚɦɵɯ 
ɛɥɢɡɤɢɯ ɤ ɢɡɦɟɪɟɧɧɨɣ ɧɚ ɪɟɚɥɶɧɵɯ ɫɟɬɹɯ. Ɉɞɧɚɤɨ 
ɭ ɦɨɞɟɥɢ ɬɢɩɚ SLAW ɢɦɟɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɣ ɩɪɚ-
ɤɬɢɱɟɫɤɢɣ ɧɟɞɨɫɬɚɬɨɤ: ɞɥɹ ɟɟ ɡɚɩɭɫɤɚ ɬɪɟɛɭɟɬɫɹ 
ɜɟɫɶɦɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨ-
ɪɭɸ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɬɨɥɶɤɨ ɫ ɪɟɚɥɶɧɨ ɪɚɛɨɬɚɸ-
ɳɟɣ ɫɟɬɢ, ɤɨɬɨɪɭɸ ɧɚɞɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɵ ɩɪɟɞɥɚɝɚɟɦ ɝɢɛɪɢɞɧɭɸ 

ɦɨɞɟɥɶ ɩɨɞɜɢɠɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɫɨɱɟɬɚɟɬ ɱɟɪɬɵ 
ɦɨɞɟɥɢ SLAW ɢ ɦɨɞɟɥɢ ɫɥɭɱɚɣɧɵɯ ɛɥɭɠɞɚɧɢɣ 
Ʌɟɜɢ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɨɞɟɥɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɬɪɟ-
ɛɭɟɬ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɬɨɥɶ-
ɤɨ ɫ ɪɚɛɨɬɚɸɳɟɣ ɫɟɬɢ, ɢ ɩɪɢ ɷɬɨɦ ɩɪɢɛɥɢɠɚɟɬ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ ICT ɥɢɲɶ ɧɟɦɧɨɝɨ 
ɯɭɠɟ, ɱɟɦ SLAW. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɛɨɬɭ ɝɢɛɪɢɞɧɨɣ 
ɦɨɞɟɥɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟ-
ɨɛɯɨɞɢɦɨɣ ɞɥɹ ɦɨɞɟɥɢ SLAW ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢ 
ɷɬɨɦ ɪɟɡɭɥɶɬɚɬɵ ɡɚɩɭɫɤɚ SLAW ɫ ɩɨɥɭɱɟɧɧɵɦɢ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɚɪɚɦɟɬɪɚɦɢ ɬɨɠɟ ɨɤɚɡɵɜɚɸɬɫɹ 
ɥɢɲɶ ɧɟɦɧɨɝɨ ɯɭɠɟ, ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟ-
ɚɥɶɧɵɯ ɞɚɧɧɵɯ. ȼ ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ ɦɵ ɨɩɢ-
ɲɟɦ ɦɨɞɟɥɶ SLAW ɢ ɩɪɟɞɥɚɝɚɟɦɭɸ ɝɢɛɪɢɞɧɭɸ 
ɦɨɞɟɥɶ, ɬɚɤ ɤɚɤ ɭ ɧɢɯ ɦɧɨɝɨ ɨɛɳɟɝɨ.
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Tsarev A.A., Privalov A.Yu.  
Ⱦɥɹ ɪɚɡɭɦɧɨɝɨ ɭɩɪɨɳɟɧɢɹ ɨɩɢɫɚɧɢɹ ɦɨɞɟɥɢ, 

ɪɟɚɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɨɛɴɟɤɬɚ (ɱɟɥɨɜɟɤɚ) ɩɪɟɞɫɬɚɜ-
ɥɹɟɬɫɹ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɩɟɪɟɯɨ-
ɞɨɜ ɢ ɩɚɭɡ ɦɟɠɞɭ ɧɢɦɢ. ɉɚɭɡɵ ɩɪɨɢɫɯɨɞɹɬ ɜ ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɯ ɩɭɬɟɜɵɯ ɬɨɱɤɚɯ. ɂɡɜɟɫɬɧɨ [4], ɱɬɨ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɟɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟ-
ɧɢɣ, ɚ ɬɚɤɠɟ ɜɪɟɦɹ ɩɚɭɡɵ ɜ ɩɭɬɟɜɵɯ ɬɨɱɤɚɯ, ɢɦɟ-
ɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɛɥɢɡɤɢɟ ɤ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɸ Ʌɟɜɢ.
ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ʌɟɜɢ ɫ ɱɢɫɥɨɜɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ c ɢ α ɜ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɹɯ ɧɟ 
ɜɵɪɚɠɚɟɬɫɹ, ɟɟ Ɏɭɪɶɟ-ɨɛɪɚɡ ɟɫɬɶ [5]       (1)
Ɇɨɞɟɥɶ ɞɜɢɠɟɧɢɹ, ɝɞɟ ɭɡɟɥ ɤɚɠɞɵɣ ɲɚɝ ɜɵɛɢɪɚ-

ɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɫɨɝɥɚɫɧɨ ɪɚɜɧɨɦɟɪɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɸ ɩɨ ɭɝɥɭ, ɞɥɢɧɭ ɩɟɪɟɯɨɞɚ ɢ ɜɪɟɦɹ ɩɚɭɡɵ ɩɨɫɥɟ 
ɩɟɪɟɯɨɞɚ ɫɨɝɥɚɫɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɸ Ʌɟɜɢ, ɧɚɡɵɜɚɟɬɫɹ 
ɫɥɭɱɚɣɧɵɦ ɛɥɭɠɞɚɧɢɟɦ Ʌɟɜɢ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ 
ɢɡ ɩɨɩɭɥɹɪɧɵɯ ɦɨɞɟɥɟɣ ɱɟɥɨɜɟɱɟɫɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ [5]. Ɉɞɧɚɤɨ ɤɥɚɫɬɟɪɢɡɚɰɢɸ ɢ ɫɚɦɨɩɨɞɨɛɧɨɟ ɪɚɫɩɨ-
ɥɨɠɟɧɢɟ ɩɭɬɟɜɵɯ ɬɨɱɟɤ ɷɬɚ ɦɨɞɟɥɶ ɧɟ ɨɬɪɚɠɚɟɬ.
Ɇɨɞɟɥɶ SLAW ɨɬɪɚɠɚɟɬ ɭɤɚɡɚɧɧɵɟ ɱɟɪɬɵ, ɧɨ 

ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɞɚɧɧɵɯ ɨ ɪɟɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢ-
ɹɯ ɭɡɥɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɡɚɧɢɦɚɟɦɨɣ ɦɨɞɟɥɢɪɭɟɦɨɣ 
ɫɟɬɶɸ. ɋɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɞɚɧɧɵɟ ɨ 
ɪɟɚɥɶɧɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ, ɤɚɤ ɩɪɚ-
ɜɢɥɨ, ɨɬɦɟɬɤɢ GPS-ɤɨɨɪɞɢɧɚɬ ɭɡɥɨɜ ɱɟɪɟɡ ɪɚɜɧɵɟ 
ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ (ɤɚɤ ɩɪɚɜɢɥɨ, 30 ɫ), ɜ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɭɬɟɜɵɯ ɬɨɱɟɤ ɢ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ 
ɧɢɦɢ.
Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɭ ɧɚɫ ɟɫɬɶ ɞɚɧɧɵɟ ɨ ɪɟɚɥɶɧɨɣ 

ɦɨɛɢɥɶɧɨɫɬɢ ɧɟɫɤɨɥɶɤɢɯ ɭɡɥɨɜ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ 
ɨɧɢ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɩɭɬɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɩɭɬɟɜɵɯ 
ɬɨɱɟɤ ɢ ɩɟɪɟɯɨɞɨɜ. ȼ ɨɞɧɭ ɩɭɬɟɜɭɸ ɬɨɱɤɭ ɨɛɴɟɞɢɧɹ-
ɸɬɫɹ ɜɫɟ ɨɬɦɟɬɤɢ ɢɡ ɬɪɚɫɫɵ ɪɟɚɥɶɧɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɤɪɭɝɟ ɪɚɞɢɭɫɨɦ 5 ɦ, ɢ ɜɪɟɦɹ ɨɬ 
ɦɨɦɟɧɬɚ ɩɟɪɜɨɣ ɩɨɩɚɜɲɟɣ ɜ ɩɭɬɟɜɭɸ ɬɨɱɤɭ ɨɬɦɟɬ-
ɤɢ ɞɨ ɩɨɫɥɟɞɧɟɣ ɫɱɢɬɚɟɬɫɹ ɜɪɟɦɟɧɟɦ, ɩɪɨɜɟɞɟɧɧɵɦ 
ɜ ɩɭɬɟɜɨɣ ɬɨɱɤɟ. Ɉɬɦɟɬɤɢ, ɧɟ ɩɨɩɚɜɲɢɟ ɧɢ ɜ ɨɞɧɭ 
ɩɭɬɟɜɭɸ ɬɨɱɤɭ (ɭ ɤɨɬɨɪɵɯ ɜ ɪɚɞɢɭɫɟ 5 ɦ ɧɟɬ ɞɪɭ-
ɝɢɯ ɨɬɦɟɬɨɤ) ɫɱɢɬɚɸɬɫɹ ɩɪɢɧɚɞɥɟɠɚɳɢɦ ɩɟɪɟɯɨɞɭ 
ɢ ɢɝɧɨɪɢɪɭɸɬɫɹ, ɬɚɤ ɤɚɤ ɩɟɪɟɯɨɞ ɫɱɢɬɚɟɬɫɹ ɩɪɹɦɨ-
ɥɢɧɟɣɧɵɦ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɩɨ ɜɪɟɦɟɧɢ ɩɭɬɟɜɵɦɢ 
ɬɨɱɤɚɦɢ.
ɗɬɨ ɨɛɵɱɧɚɹ ɨɛɪɚɛɨɬɤɚ, ɤɨɬɨɪɭɸ ɩɪɨɢɡɜɨɞɹɬ ɩɟ-

ɪɟɞ ɩɨɫɬɪɨɟɧɢɟɦ ɛɨɥɶɲɢɧɫɬɜɚ ɦɨɞɟɥɟɣ ɦɨɛɢɥɶɧɨ-
ɫɬɢ. ɂɦɟɧɧɨ ɩɨɫɥɟ ɬɚɤɨɣ ɨɛɪɚɛɨɬɤɢ ɝɨɜɨɪɹɬ ɨ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɢ Ʌɟɜɢ ɞɥɹ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ 
ɬɨɱɤɚɦɢ ɢ ɞɥɹ ɜɪɟɦɟɧɢ ɨɫɬɚɧɨɜɤɢ ɜ ɩɭɬɟɜɨɣ ɬɨɱɤɟ. 
ɉɚɪɚɦɟɬɪɵ ɷɬɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɪɚɡɧɵɯ ɦɨɞɟɥɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ SLAW ɢ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɝɢɛɪɢɞɧɨɣ ɦɨɞɟɥɢ.
ɉɟɪɟɣɞɟɦ ɤ ɨɛɪɚɛɨɬɤɟ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɦɨɞɟ-

ɥɟɣ SLAW. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɭɬɟɜɵɟ ɬɨɱɤɢ ɞɥɹ ɜɫɟɯ 
ɭɡɥɨɜ ɫɟɬɢ ɫɮɨɪɦɢɪɨɜɚɧɵ, ɢɡ ɧɢɯ ɜɫɟɯ, ɛɟɡ ɪɚɡɛɨɪɚ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɭɡɥɭ, ɮɨɪɦɢɪɭ-
ɸɬɫɹ ɥɨɤɚɰɢɢ. Ʉɚɠɞɚɹ ɥɨɤɚɰɢɹ – ɷɬɨ ɦɢɧɢɦɚɥɶɧɵɣ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫɨ ɫɬɨɪɨɧɚɦɢ, ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɤɨɨɪ-
ɞɢɧɚɬɧɵɦ ɨɫɹɦ, ɨɩɢɫɚɧɧɵɣ ɜɨɤɪɭɝ ɬɪɚɧɡɢɬɢɜɧɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɩɭɬɟɜɵɯ ɬɨɱɟɤ ɫ ɪɚɞɢɭɫɨɦ R, ɪɚɜɧɵɦ 
ɪɚɞɢɭɫɭ ɞɟɣɫɬɜɢɹ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤɚ ɭɡɥɚ (ɤɚɤ ɩɪɚ-
ɜɢɥɨ, ɢ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɬɨɠɟ, R = 100 ɦ). Ɍɪɚɧɡɢ-
ɬɢɜɧɨɟ ɡɚɦɵɤɚɧɢɟ – ɷɬɨ ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ, ɮɨɪɦɢɪɭ-
ɟɦɵɯ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɚɜɢɥɭ: ɬɨɱɤɚ, ɧɚɯɨɞɹɳɚɹɫɹ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ R ɨɬ ɬɨɱɤɢ, ɩɪɢɧɚɞɥɟɠɚɳɟɣ 
ɬɪɚɧɡɢɬɢɜɧɨɦɭ ɡɚɦɵɤɚɧɢɸ, ɫɚɦɚ ɩɪɢɧɚɞɥɟɠɢɬ ɷɬɨ-
ɦɭ ɡɚɦɵɤɚɧɢɸ.
ɋɦɵɫɥ ɜɵɞɟɥɟɧɢɹ ɥɨɤɚɰɢɣ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧ ɫ 

ɩɪɟɞɧɚɡɧɚɱɟɧɢɟɦ ɦɨɞɟɥɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟ-
ɬɟɣ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ʌɨɤɚɰɢɢ – ɷɬɨ ɤɥɚɫɬɟɪɵ 
ɩɭɬɟɜɵɯ ɬɨɱɟɤ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɦɟɫɬɚɯ ɫɤɨɩɥɟɧɢɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɩɪɢ ɷɬɨɦ ɦɟɠɞɭ ɭɡɥɚɦɢ, ɧɚɯɨɞɹɳɢ-
ɦɢɫɹ ɜ ɪɚɡɧɵɯ ɥɨɤɚɰɢɹɯ, ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɤɚɧɚɥɚ ɫɜɹ-
ɡɢ ɡɚɜɟɞɨɦɨ ɧɟɜɨɡɦɨɠɧɨ.
Ⱦɥɹ ɤɚɠɞɨɣ ɥɨɤɚɰɢɢ ɦɨɞɟɥɢ SLAW ɧɟɨɛɯɨɞɢɦɨ 

ɡɧɚɬɶ ɱɢɫɥɨ ɩɭɬɟɜɵɯ ɬɨɱɟɤ ɜ ɧɟɣ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɟ ɨ 
ɫɚɦɨɩɨɞɨɛɧɨɦ ɯɚɪɚɤɬɟɪɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɬɢɯ ɬɨɱɟɤ 
ɜɧɭɬɪɢ ɥɨɤɚɰɢɣ – ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɝɪɚɮɢɤ ɱɚɫɬɢɱ-
ɧɵɯ ɞɢɫɩɟɪɫɢɣ. ɋɬɪɨɢɬɫɹ ɨɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɤɚɠɞɚɹ ɫɬɨɪɨɧɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɟɝɨ 
ɥɨɤɚɰɢɸ, ɞɟɥɢɬɫɹ ɩɨɩɨɥɚɦ, ɢ ɨɛɪɚɡɭɸɬɫɹ ɱɟɬɵɪɟ 
ɪɚɜɧɵɯ ɱɚɫɬɢ (N = 4 ɞɥɹ ɤɚɠɞɨɣ ɩɨɞɨɛɥɚɫɬɢ). Ʉɨ-
ɥɢɱɟɫɬɜɨ ɩɭɬɟɜɵɯ ɬɨɱɟɤ ɜ ɤɚɠɞɨɣ ɱɟɬɜɟɪɬɢ ɫɱɢɬɚ-
ɟɬɫɹ ɷɥɟɦɟɧɬɨɦ ɜɵɛɨɪɤɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɜɵɱɢɫɥɹɟɬɫɹ 
ɷɦɩɢɪɢɱɟɫɤɚɹ ɞɢɫɩɟɪɫɢɹ. Ⱦɚɥɟɟ ɷɬɢ ɱɢɫɥɚ ɭɫɪɟɞɧɹ-
ɸɬɫɹ ɩɨ ɜɫɟɦ ɥɨɤɚɰɢɹɦ, ɢ ɩɨɥɭɱɚɟɬɫɹ ɱɚɫɬɢɱɧɚɹ ɞɢ-
ɫɩɟɪɫɢɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ (l = 1). ɉɨɫɥɟ ɷɬɨɝɨ ɤɚɠɞɚɹ 
ɱɟɬɜɟɪɬɚɹ ɱɚɫɬɶ ɥɨɤɚɰɢɢ ɬɚɤɠɟ ɞɟɥɢɬɫɹ ɧɚ ɱɟɬɵɪɟ 
ɱɚɫɬɢ, ɢ ɞɥɹ ɤɚɠɞɨɣ ɥɨɤɚɰɢɢ ɩɨɥɭɱɚɟɬɫɹ ɜɵɛɨɪɤɚ 
ɢɡ 16 ɷɥɟɦɟɧɬɨɜ, ɢ ɭɫɪɟɞɧɟɧɧɚɹ ɩɨ ɜɫɟɦ ɥɨɤɚɰɢɹɦ 
ɷɦɩɢɪɢɱɟɫɤɚɹ ɞɢɫɩɟɪɫɢɹ ɷɬɢɯ ɜɵɛɨɪɨɤ ɞɚɟɬ ɱɚɫɬɢɱ-
ɧɭɸ ɞɢɫɩɟɪɫɢɸ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ (l = 2), ɢ ɬ.ɞ. ȼɫɟɝɨ 
ɬɚɤɢɯ ɭɪɨɜɧɟɣ ɜɨɫɟɦɶ.
ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɜɫɟɯ ɷɬɢɯ ɞɚɧɧɵɯ ɦɨɞɟɥɶ SLAW ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɭ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɞɟɥɶɧɵɯ 

ɩɭɬɟɜɵɯ ɬɨɱɟɤ ɩɨ ɥɨɤɚɰɢɹɦ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɪɹɞɤɚ 
ɢɯ ɨɛɯɨɞɚ. ɂɡ ɷɤɨɧɨɦɢɢ ɦɟɫɬɚ ɦɵ ɧɟ ɛɭɞɟɦ ɨɩɢɫɵ-
ɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɚɥɝɨɪɢɬɦɵ, ɨɧɢ ɞɟɬɚɥɶɧɨ 
ɨɩɢɫɚɧɵ ɜ [6]. Ɂɚɦɟɬɢɦ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɦɨɞɟɥɢ-
ɪɨɜɚɧɧɵɟ ɩɭɬɟɜɵɟ ɬɨɱɤɢ ɪɚɫɫɬɚɜɥɹɸɬɫɹ ɜɧɭɬɪɢ ɥɨ-
ɤɚɰɢɣ ɧɟ ɬɨɥɶɤɨ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ʌɟɜɢ 
ɫ ɧɭɠɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ 
ɧɢɦɢ, ɧɨ ɢ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɫɚɦɨɩɨɞɨɛɢɹ ɜ ɢɯ ɩɨɡɢ-
ɰɢɹɯ ɜɧɭɬɪɢ ɥɨɤɚɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɚɥɝɨ-
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ɐɚɪɟɜ Ⱥ.Ⱥ., ɉɪɢɜɚɥɨɜ Ⱥ.ɘ.
ɪɢɬɦ ɩɨɢɫɤɚ ɫɥɟɞɭɸɳɟɣ ɥɨɤɚɰɢɢ, ɤɨɝɞɚ ɜ ɬɟɤɭɳɟɣ 
ɜɫɟ ɬɨɱɤɢ ɩɪɨɣɞɟɧɵ. ȼɫɟ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɟɫɶɦɚ 
ɛɥɢɡɤɨɟ ɤ ɪɟɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ICT. Ɉɱɟɜɢɞɧɨ, 
ɱɬɨ ɞɥɹ SLAW ɬɪɟɛɭɟɬɫɹ ɨɱɟɧɶ ɦɧɨɝɨ ɢɧɮɨɪɦɚɰɢɢ 
ɨ ɪɟɚɥɶɧɨɣ ɦɨɛɢɥɶɧɨɫɬɢ ɧɚ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɱɬɨ 
ɞɟɥɚɟɬ ɩɪɨɛɥɟɦɚɬɢɱɧɵɦ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɤɨɝɞɚ ɬɚ-
ɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɬɫɭɬɫɬɜɭɟɬ.
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɵ ɩɪɟɞɥɚɝɚɟɦ ɝɢɛɪɢɞɧɭɸ ɦɨ-

ɞɟɥɶ, ɞɥɹ ɤɨɬɨɪɨɣ ɢɧɮɨɪɦɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɝɨɪɚɡɞɨ 
ɦɟɧɶɲɟ. Ⱦɥɹ ɧɟɟ ɬɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɩɚɪɚɦɟɬɪɵ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ Ʌɟɜɢ ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɭɬɟɜɵɦɢ 
ɬɨɱɤɚɦɢ ɢ ɧɚɛɨɪ ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɥɨɤɚɰɢɢ ɩɪɹɦɨɭ-
ɝɨɥɶɧɢɤɨɜ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɥɨɤɚɰɢɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ 
ɧɟ ɬɨɥɶɤɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ, 
ɧɨ ɢ ɢɡ ɜɧɟɲɧɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. Ɇɨɠɧɨ ɭɝɚɞɚɬɶ ɦɟ-
ɫɬɚ ɫɤɨɩɥɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɞɚɧɢɣ 
ɢ ɩɨɦɟɳɟɧɢɣ ɜɧɭɬɪɢ ɡɞɚɧɢɹ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɚɧɧɵɟ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɮɢɤɚ ɱɟɪɟɡ ɬɨɱɤɢ ɞɨ-
ɫɬɭɩɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɛɟɫɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ (ɬɢɩɚ Wi-Fi) ɢ ɬ.ɞ.
ɉɪɢ ɡɚɩɭɫɤɟ ɝɢɛɪɢɞɧɚɹ ɦɨɞɟɥɶ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɭ 

ɫɨ ɫɬɚɪɬɨɜɨɣ ɩɭɬɟɜɨɣ ɬɨɱɤɢ, ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ 
ɜɵɛɪɚɧɧɨɣ ɜɧɭɬɪɢ ɩɟɪɜɨɣ ɥɨɤɚɰɢɢ. Ɉɬ ɧɟɟ ɨɧɚ ɞɟ-
ɥɚɟɬ ɲɚɝ ɫɥɭɱɚɣɧɨɝɨ ɛɥɭɠɞɚɧɢɹ Ʌɟɜɢ ɫ ɧɭɠɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɩɪɨɜɟɪɹɟɬ, ɩɨɩɚɞɚɟɬ ɥɢ ɫɥɟɞɭɸɳɚɹ 
ɩɭɬɟɜɚɹ ɬɨɱɤɚ ɜ ɥɨɤɚɰɢɸ ɢɥɢ ɧɟɬ. ȿɫɥɢ ɞɚ, ɬɨ ɞɟɥɚ-
ɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɲɚɝ ɫɥɭɱɚɣɧɨɝɨ ɛɥɭɠɞɚɧɢɹ Ʌɟɜɢ ɢ 
ɬ.ɞ. ȿɫɥɢ ɠɟ ɧɟɬ, ɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɬɚɤɨɝɨ «ɫɥɢɲɤɨɦ 
ɞɥɢɧɧɨɝɨ» ɲɚɝɚ ɢɡɦɟɧɹɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɩɨɩɵɬɚɬɶɫɹ «ɭɞɟɪɠɚɬɶ» ɬɨɱɤɭ ɜɧɭɬɪɢ ɥɨɤɚɰɢɢ. ɇɟɬɪɭɞɧɨ ɜɢ-
ɞɟɬɶ, ɱɬɨ ɫɚɦɵɣ ɞɥɢɧɧɵɣ ɲɚɝ ɦɨɠɧɨ ɭɞɟɪɠɚɬɶ ɜɧɭ-
ɬɪɢ ɥɨɤɚɰɢɢ, ɟɫɥɢ ɞɟɥɚɬɶ ɟɝɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɚɦɨɝɨ 
ɞɚɥɶɧɟɝɨ ɨɬ ɬɟɤɭɳɟɣ ɩɭɬɟɜɨɣ ɬɨɱɤɢ ɭɝɥɚ ɨɝɪɚɧɢɱɢ-
ɜɚɸɳɟɝɨ ɥɨɤɚɰɢɸ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 
ȿɫɥɢ ɩɨɫɥɟ ɬɚɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɬɨɱɤɚ 

ɨɫɬɚɥɚɫɶ ɜɧɭɬɪɢ ɥɨɤɚɰɢɢ, ɬɨ ɜɫɟ ɩɪɨɞɨɥɠɚɟɬɫɹ ɩɨ-
ɩɪɟɠɧɟɦɭ. ȿɫɥɢ ɠɟ ɞɚɠɟ ɩɪɢ ɬɚɤɨɦ ɩɨɜɨɪɨɬɟ ɧɨɜɚɹ 
ɩɭɬɟɜɚɹ ɬɨɱɤɚ ɜɫɟ ɪɚɜɧɨ ɨɤɚɡɵɜɚɟɬɫɹ ɜɧɟ ɥɨɤɚɰɢɢ, ɢ 
ɬɚɤɚɹ ɫɢɬɭɚɰɢɹ ɫɥɭɱɢɥɚɫɶ ɜ ɞɚɧɧɨɣ ɥɨɤɚɰɢɢ ɩɟɪɜɵɣ 
ɪɚɡ, ɬɨ ɬɚɤɨɣ ɫɥɢɲɤɨɦ ɞɥɢɧɧɵɣ ɲɚɝ ɢɝɧɨɪɢɪɭɟɬɫɹ, 
ɢ ɜɫɟ ɩɪɨɞɨɥɠɚɟɬɫɹ ɤɚɤ ɩɪɟɠɞɟ. Ɉɞɧɚɤɨ, ɤɨɝɞɚ ɷɬɨ 
ɫɥɭɱɚɟɬɫɹ ɜɬɨɪɨɣ ɪɚɡ, ɬɨ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦ 
ɫɦɟɧɵ ɥɨɤɚɰɢɢ, ɤɨɬɨɪɵɣ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫ ɚɥ-
ɝɨɪɢɬɦɨɦ ɫɦɟɧɵ ɥɨɤɚɰɢɢ ɭ SLAW (ɢɝɧɨɪɢɪɨɜɚɧɢɟ 
ɩɟɪɜɨɝɨ ɜɵɯɨɞɚ ɡɚ ɩɪɟɞɟɥɵ ɥɨɤɚɰɢɢ – ɷɬɨ ɷɜɪɢɫɬɢɤɚ, 
ɭɥɭɱɲɚɸɳɚɹ ɤɚɱɟɫɬɜɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɚɣɞɟɧɧɚɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ).   
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɚɹ ɦɨɞɟɥɶ ɜɧɭɬɪɢ 

ɥɨɤɚɰɢɢ ɜɟɞɟɬ ɫɟɛɹ ɤɚɤ ɦɨɞɟɥɶ ɫɥɭɱɚɣɧɨɝɨ ɛɥɭɠɞɚ-
ɧɢɹ Ʌɟɜɢ, ɧɨ ɫ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
ɧɚɩɪɚɜɥɟɧɢɣ ɲɚɝɨɜ, ɚ ɩɪɢ ɩɟɪɟɯɨɞɚɯ ɦɟɠɞɭ ɥɨɤɚ-

ɰɢɹɦɢ – ɤɚɤ ɦɨɞɟɥɶ SLAW. ɉɨɷɬɨɦɭ ɨɧɚ ɢ ɧɚɡɜɚɧɚ 
ɝɢɛɪɢɞɧɨɣ ɦɨɞɟɥɶɸ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɝɢɛɪɢɞɧɨɣ ɦɨɞɟɥɢ, ɦɨɞɟɥɢ SLAW ɢ ɦɨɞɟɥɢ Ʌɟɜɢ ɨɧɢ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɫɪɟɞɟ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ OMNeT++ [7] ɫ ɩɨ-
ɦɨɳɶɸ ɮɪɟɣɦɜɨɪɤɚ INET [8] (ɩɨɞɪɨɛɧɟɟ ɫɦ. ɜ [9]). 
ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɚɧɧɵɟ ɨ ɪɟɚɥɶɧɨɣ ɦɨɛɢɥɶ-

ɧɨɫɬɢ ɫ ɬɟɪɪɢɬɨɪɢɢ ɤɚɦɩɭɫɚ ɢɧɫɬɢɬɭɬɚ KAIST (Korea Advanced Institute of Science and Technology). 
ɗɬɢ ɞɚɧɧɵɟ ɜɡɹɬɵ ɫ ɨɛɳɟɞɨɫɬɭɩɧɨɝɨ ɪɟɫɭɪɫɚ CRAWDAD [10] Ⱦɚɪɬɦɭɬɫɤɨɝɨ ɤɨɥɥɟɞɠɚ. ɍɤɚɡɚɧ-
ɧɵɣ ɪɟɫɭɪɫ ɛɵɥ ɫɨɡɞɚɧ ɫɨɬɪɭɞɧɢɤɚɦɢ ɤɨɥɥɟɞɠɚ ɞɥɹ 
ɤɨɥɥɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ ɨ ɦɨɛɢɥɶɧɵɯ ɫɟɬɹɯ. Ɍɪɚɫɫɵ ɧɚ ɞɚɧɧɨɣ ɬɟɪ-
ɪɢɬɨɪɢɢ ɡɚɩɢɫɵɜɚɥɢɫɶ 92 ɭɱɚɫɬɧɢɤɚɦɢ, ɤɨɬɨɪɵɟ 
ɛɵɥɢ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɨɬɨɛɪɚɧɵ ɢɡ ɫɬɭɞɟɧɬɨɜ ɤɚ-
ɮɟɞɪɵ ɢɧɮɨɪɦɚɬɢɤɢ. Ʉɚɠɞɭɸ ɧɟɞɟɥɸ 2 ɢɥɢ 3 ɫɥɭ-
ɱɚɣɧɨ ɜɵɛɪɚɧɧɵɯ ɫɬɭɞɟɧɬɚ ɧɨɫɢɥɢ GPS-ɩɪɢɟɦɧɢɤɢ 
ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɫɜɨɟɣ ɞɧɟɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. 
Ɋɢɫɭɧɨɤ 1. Ɏɭɧɤɰɢɢ CCDF ɞɥɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ 

Ɋɢɫɭɧɨɤ 2. Ɏɭɧɤɰɢɢ CCDF ɞɥɹ ICT
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Tsarev A.A., Privalov A.Yu. 
Ɋɢɫɭɧɨɤ 3. Ƚɪɚɮɢɤɢ ɞɢɫɩɟɪɫɢɣ ɩɭɬɟɜɵɯ ɬɨɱɟɤ
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɝɨɧɚ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɦɨɞɟɥɟɣ 

ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɪɟ-
ɡɭɥɶɬɚɬɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɨ ɞɚɧɧɵɦ ɪɟɚɥɶɧɨɣ 
ɦɨɛɢɥɶɧɨɫɬɢ ɧɚ ɷɬɨɣ ɠɟ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢɜɟɞɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 1, ɝɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ CCDF ɞɥɹ ɞɥɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ ɭɡɥɨɜ ɫɟɬɢ DTN. 
ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ CCDF ɞɥɹ 
ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɩɚɪɵ ɭɡɥɨɜ ICT, ɚ ɧɚ 
ɪɢɫɭɧɤɟ 3 – ɝɪɚɮɢɤɢ ɞɢɫɩɟɪɫɢɣ ɩɭɬɟɜɵɯ ɬɨɱɟɤ 
ɞɥɹ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ ɪɚɡɛɢɟɧɢɹ.
Ɍɚɦ ɠɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɡɚɩɭɫɤɚ ɦɨɞɟɥɢ SLAW, ɤɨɝɞɚ ɧɭɠɧɵɟ ɞɥɹ ɧɟɟ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ 

ɩɭɬɟɦ ɡɚɩɭɫɤɚ ɝɢɛɪɢɞɧɨɣ ɦɨɞɟɥɢ. ȼɢɞɧɨ, ɱɬɨ ɢ 
ɝɢɛɪɢɞɧɚɹ ɦɨɞɟɥɶ ɢ SLAW ɧɚ ɞɚɧɧɵɯ ɝɢɛɪɢɞɧɨɣ 
ɦɨɞɟɥɢ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɸɬ ɜ ɬɨɱɧɨ-
ɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ Ʌɟɜɢ 
ɞɥɹ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɩɭɬɟɜɵɦɢ ɬɨɱɤɚɦɢ, ɬɚɤ ɢ ITC ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ SLAW ɧɚ ɪɟ-
ɚɥɶɧɵɯ ɞɚɧɧɵɯ. ɉɨ ɞɚɧɧɵɦ ɪɢɭɧɤɚ 3 ɜɢɞɧɨ, ɱɬɨ 
ɝɢɛɪɢɞɧɚɹ ɦɨɞɟɥɶ, ɧɚɪɹɞɭ ɫ ɦɨɞɟɥɶɸ SLAW, ɜɨɫ-
ɩɪɨɢɡɜɨɞɢɬ ɫɚɦɨɩɨɞɨɛɧɨɟ ɩɨɜɟɞɟɧɢɟ ɩɭɬɟɜɵɯ 
ɬɨɱɟɤ, ɛɥɢɡɤɨɟ ɤ ɪɟɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɜ ɬɨ ɜɪɟɦɹ, 
ɤɚɤ ɦɨɞɟɥɶ Ʌɟɜɢ, ɤɪɚɣɧɟ ɩɥɨɯɨ ɦɨɞɟɥɢɪɭɟɬ ɧɚɛɨɪ 
ɞɢɫɩɟɪɫɢɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɚɥɶɧɨɣ ɫɢɬɭɚɰɢɢ. 
Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢ ɞɥɹ 
ɞɪɭɝɢɯ ɬɟɪɪɢɬɨɪɢɣ, ɞɚɧɧɵɟ ɨ ɤɨɬɨɪɵɯ ɬɚɤ ɠɟ, ɤɚɤ 
ɢ ɞɥɹ ɬɟɪɪɢɬɨɪɢɢ KAIST, ɞɨɫɬɭɩɧɵ ɜ [10].
ɉɪɟɞɥɨɠɟɧɚ ɝɢɛɪɢɞɧɚɹ ɦɨɞɟɥɶ ɱɟɥɨɜɟɱɟɫɤɨɣ 

ɩɨɞɜɢɠɧɨɫɬɢ, ɨɬɪɚɠɚɸɳɚɹ ɬɚɤɢɟ ɜɚɠɧɵɟ ɱɟɪɬɵ 
ɚɛɨɧɟɧɬɫɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
Ʌɟɜɢ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɭɬɟɜɵɦɢ ɬɨɱɤɚɦɢ ɢ ɤɥɚ-
ɫɬɟɪɢɡɚɰɢɸ ɩɭɬɟɜɵɯ ɬɨɱɟɤ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɧɚ 
ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɢɧɮɨɪɦɚɰɢɢ, ɱɟɦ 
ɦɨɞɟɥɶ ɬɢɩɚ SLAW, ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɹ ɟɣ 
ɩɨ ɤɚɱɟɫɬɜɭ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɛɪɢɞɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ, ɧɟɞɨɫɬɚɸɳɟɣ ɞɥɹ ɡɚɩɭɫɤɚ SLAW. 
Ɂɚɩɭɫɤ SLAW ɧɚ ɷɬɢɯ ɞɚɧɧɵɯ ɬɚɤɠɟ ɧɟɡɧɚɱɢɬɟɥɶ-
ɧɨ ɭɫɬɭɩɚɟɬ ɩɨ ɤɚɱɟɫɬɜɭ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɩɭɫɤɭ SLAW ɧɚ ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ. 1. Fall K. Delay-Tolerant Network Architecture for Challenged Internets // SIGCOMM, August. – 2003. – P. 27-34. doi: 10.1145/863955.863960,2. Lee K., Hong S., Kim S.J. e.a. SLAW: Self-Similar Least-Action Human Walk // IEEE/ACM Transactions On Networking. – 2012. – Vol. 20. – No. 2. – P. 515-529. doi: 10.1109/TNET.2011.2172984.3. Lee K., Hong S., Kim S.J. e.a. SLAW: A New Mobility Model for Human Walks // Proceedings of IEEE INFOCOM 2009, April. – 2009. – P. 855-863. doi: 10.1109/INFCOM.2009.5061995,4. Brockmann D., Hufnagel L., Geisel T. The scaling laws of human travel // Nature. – 2006. – Vol. 439 (Jan). – P. 462-465. doi: 10.1038/nature04292,5. Rhee I., Shin M., Hong S. e.a. On the Levy-Walk Nature of Human Mobility // IEEE/ACM Transactions On Networking. – 2011. – Vol. 19. – No. 3. – P. 630-643. doi: 10.1109/TNET.2011.21206186. Lee K., Hong S., Kim S.J. e.a. Demystifying Levy Walk Patterns in Human Walks // Technical Report, CSC, NCSU. – 2008. // URL: https://dfs.semanticscholar.org/7c06/99c1503f34fa86f8efd e6ebf65a9b948a3f2.pdf. (ɞ.ɨ. 15.05.2018).7. Varga A, Hornig R. An overview of the OMNeT++ simulation environment // Proceeding of Simutools’08 // The 1-st International Conference on Simulation Tools and Techniques for Communications, Networks and Systems. – Marseille, France, March. – 2008. – No. 60. – P. 1-10.8. Till S., Kenfack H.D., Korf F. e.a. An extension of the OMNeT++ INET framework for simulating real-time ethernet with high accuracy // Proceedings of the 4th International ICST Conference on Simulation Tools and Techniques – ICST. Brussel. Belgium. – 2011. – P. 375-382.9. Privalov A. Yu., Tsarev A.A. Hybrid Model of Human Mobility for DTN Network Simulation // Proceedings of 30th European Conference on Modelling and Simulation (ECMS2016). – OTH, Regensburg, Germany. – 2016. – P. 419-424.10. Kotz D. CRAWDAD: A community resource for archiving wireless data at Dartmouth // Dartmouth College, Hanover, NH. – 2018. // URL: http://www.crawdad.org/index (ɞ.ɨ. 15.05.2018).
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ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɫɬɚɬɶɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɣ». Ʉɪɚɬɤɨ ɨɩɢɫɚɧɚ ɢɫɫɥɟɞɭɟɦɚɹ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɦɨɞɭɥɶɧɨɝɨ ɫɬɪɨ-
ɢɬɟɥɶɫɬɜɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɨ ɫɜɹɡɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɷɤɨɧɨɦɢɱɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɦɟ-
ɬɨɞɨɜ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɪɵɧɨɱɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɪɚɦɤɚɯ 
ɫɬɚɬɶɢ ɜɵɹɜɥɟɧɵ ɩɪɨɛɥɟɦɵ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɝɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɫɪɟɞɫɬɜɚɦɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɦɨɞɭɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɦɟɟɬ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɩɪɨɰɟɫɫɚ 
ɧɚ ɫɬɚɞɢɢ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ. ȼ ɪɚɛɨɬɟ ɩɪɢɜɨɞɢɬɫɹ ɜɟɪɛɚɥɶɧɚɹ ɦɨɞɟɥɶ ɢ ɮɪɚɝɦɟɧɬ 
ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɨɣ ɫɯɟɦɵ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ. ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɢ ɨɬɨɛɪɚɠɚɟɬ ɜɫɟ ɨɩɟ-
ɪɚɰɢɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɢ ɨɬɞɟɥɵ, ɤɨɬɨɪɵɟ ɢɯ ɜɵɩɨɥɧɹɸɬ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ Ⱦɢɦɨɜɚ-Ɇɚɫɥɨɜɚ ɜ ɪɚɦɤɚɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.
Ключевые слова: ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɣ, ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɦɟɬɨɞ Ⱦɢɦɨɜɚ-Ɇɚɫɥɨɜɚ
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ 

ɪɨɫɬ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚ 
ɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɞɭɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɋɬɪɨ-
ɢɬɟɥɶɫɬɜɨ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ (ɦɨɞɭɥɶɧɵɯ) ɡɞɚɧɢɣ 
ɫɜɹɡɚɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɷɤɨɧɨɦɢɱ-
ɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚ-
ɸɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɬɪɟɛɨɜɚɧɢɹɦ 
ɪɵɧɤɚ, ɚ ɢɦɟɧɧɨ ɫɩɨɫɨɛɫɬɜɭɸɬ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨ-
ɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ (ɧɚ 50-60% ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ [1]), ɭɥɭɱɲɟɧɢɸ 
ɤɚɱɟɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɫɤɨɪɨɣ ɨɤɭ-
ɩɚɟɦɨɫɬɢ ɜɥɨɠɟɧɧɵɯ ɢɧɜɟɫɬɢɰɢɣ.
Ʉɪɨɦɟ ɬɨɝɨ, ɚɤɬɭɚɥɶɧɨɫɬɶ ɦɨɞɭɥɶɧɵɯ ɡɞɚɧɢɣ 

ɨɛɴɹɫɧɹɟɬɫɹ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶɸ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ 
ɛɵɫɬɪɨɦ ɢ ɞɨɫɬɭɩɧɨɦ ɜɨɡɜɟɞɟɧɢɢ ɫɨɨɪɭɠɟɧɢɣ ɪɚɡ-
ɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɠɢɥɨɝɨ), ɚ ɬɚɤɠɟ 
ɫɭɳɟɫɬɜɟɧɧɨɣ ɷɤɨɧɨɦɢɟɣ ɦɚɫɲɬɚɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɱɬɨ ɜɚɠɧɨ ɞɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɢ ɢɫɩɨɥɧɢɬɟɥɹ ɩɪɨ-
ɟɤɬɚ. Ɇɨɞɭɥɢ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɣ ɢɡɝɨɬɚɜɥɢɜɚ-

ɸɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟ-
ɫɬɜɚ, ɚ ɡɚɬɟɦ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɦɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɫɨɛɢɪɚɸɬɫɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɬɪɭɞɨɡɚɬɪɚɬɚɦɢ. Ɋɟ-
ɲɟɧɢɟ ɨ ɩɪɢɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɣ ɛɵɫɬɪɨɝɨ ɢ ɜɦɟ-
ɫɬɟ ɫ ɬɟɦ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɱɚɫɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɫɨɛɥɸɞɟɧɢɹ ɨɩɪɟ-
ɞɟɥɟɧɧɵɯ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ. Ɉɞɧɚɤɨ ɩɪɨ-
ɰɟɫɫ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ-ɩɪɟɠɧɟɦɭ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɮɪɚɝɦɟɧɬɚɪɧɨɫɬɢ ɢ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɥɢɹɧɢɹ ɪɹɞɚ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ.
ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɜɨɡɧɢɤɚɸɬ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟ-

ɛɨɜɚɧɢɹ ɤ ɩɥɚɧɢɪɨɜɚɧɢɸ ɢ ɤɚɱɟɫɬɜɭ ɩɪɨɦɟɠɭɬɨɱ-
ɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɮɚɡ ɩɪɨɰɟɫɫɚ ɨɬ ɡɚɤɭɩɤɢ ɢ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɞɨ ɜɜɨɞɚ ɝɨɬɨɜɨɝɨ ɡɞɚɧɢɹ 
ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɚɠɧɵɦ 
ɡɜɟɧɨɦ ɰɟɩɨɱɤɢ ɞɚɧɧɨɝɨ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: ɢɫɩɪɚɜɥɟɧɢɟ ɨɲɢɛɨɤ ɢ ɧɟɬɨɱɧɨ-
ɫɬɟɣ, ɞɨɩɭɳɟɧɧɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɜ ɞɚɥɶɧɟɣ-
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