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ɍȾɄ 004.056.5 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɛɵɫɬɪɨɣ ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ 

ɋ.Ⱥ. Ɇɚɤɨɝɨɧ, Ɉ.Ⱦ. ɋɢɬɧɢɤɨɜɚ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Ɇɚɤɨɝɨɧ ɋ.Ⱥ., ɋɢɬɧɢɤɨɜɚ Ɉ.Ⱦ. Ɋаɡɪаɛɨɬɤа ɩɪɨɝɪаɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ 
ɨɩɬɢɦаɥɶɧɵɯ ɦаɪɲɪуɬɨɜ ɛɵɫɬɪɨɣ ɞɨɫɬаɜɤɢ ɬɨɜаɪɨɜ 

В ɞаɧɧɨɣ ɪаɛɨɬɟ ɛɵɥа ɪаɫɫɦɨɬɪɟɧа ɡаɞаɱа ɩɨɫɬɪɨɟɧɢɹ ɨɩɬɢɦаɥɶɧɨɝɨ ɦаɪɲɪуɬа ɛɵɫɬɪɨɣ 
ɞɨɫɬаɜɤɢ ɬɨɜаɪɨɜ, ɫуɳɟɫɬɜуɸɳɢɟ ɩɪɨɝɪаɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɩɪɟɞɨɫɬаɜɥɹɸɳɢɟ ɩɨɞɨɛɧɵɣ 
ɮуɧɤɰɢɨɧаɥ ɧа ɤɨɦɦɟɪɱɟɫɤɨɣ ɨɫɧɨɜɟ, ɩɪɢɜɟɞɟɧɨ ɨɩɢɫаɧɢɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɹɢ ɪɟаɥɢɡаɰɢɢ 
ɫɨɛɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɨɫɬаɜɥɹɸɳɟɣ ɮуɧɤɰɢɨɧаɥ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɨɩɬɢɦаɥɶɧɨɝɨ ɦаɪɲɪуɬа ɛɵɫɬɪɨɣ ɞɨɫɬаɜɤɢ ɬɨɜаɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ 
ɦɨɞɢɮɢɰɢɪɨɜаɧɧɨɝɨ аɥɝɨɪɢɬɦа ɦуɪаɜɶɢɧɨɝɨ ɩɨɢɫɤа. 

 
ȼɜɟɞɟɧɢɟ 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɫɨɡɞɚɸɬɫɹ ɜɫɟ 
ɭɫɥɨɜɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɤɨɦɮɨɪɬɧɨɣ ɢ ɤɚɤ 
ɦɨɠɧɨ ɦɟɧɟɟ ɷɧɟɪɝɨɡɚɬɪɚɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɱɟɥɨɜɟɤɚ. ɋɨɡɞɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɤɨɬɨɪɵɟ ɦɢɧɢɦɢɡɢɪɭɸɬ ɭɱɚɫɬɢɟ ɱɟɥɨɜɟɤɚ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ɉɞɧɚɤɨ, ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɡɚɞɚɱ ɧɟɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɛɟɡ 
ɩɪɹɦɨɝɨ ɥɢɛɨ ɤɨɫɜɟɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ 
ɱɟɥɨɜɟɤɚ. Ⱦɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɨɛɭɫɥɨɜɥɟɧɚ 
ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɭɪɨɜɧɟɦ ɪɚɡɜɢɬɢɹ ɬɟɯɧɨɥɨɝɢɣ ɧɚ 
ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɱɟɥɨɜɟɱɟɫɬɜɚ. Ɉɞɧɨɣ 
ɢɡ ɡɚɞɚɱ, ɬɪɟɛɭɸɳɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɱɟɥɨɜɟɤɚ, ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɜɤɚ 
ɬɨɜɚɪɨɜ. 

ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɞɨɫɬɚɜɤɨɣ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɨɜɚɪɨɜ, ɹɜɥɹɸɬɫɹ 
ɡɚɞɚɱɚɦɢ ɬɚɤɨɝɨ ɩɨɞɪɚɡɞɟɥɚ ɷɤɨɧɨɦɢɤɢ, ɤɚɤ 
ɥɨɝɢɫɬɢɤɚ. ɂɦɟɧɧɨ ɷɬɚ ɨɬɪɚɫɥɶ ɡɚɧɢɦɚɟɬɫɹ 
ɢɡɭɱɟɧɢɟɦ ɫɩɨɫɨɛɨɜ ɩɨɫɬɪɨɟɧɢɹ ɤɚɤ ɦɨɠɧɨ ɛɨɥɟɟ 
ɤɨɪɨɬɤɢɯ ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɛɨɬɵ ɩɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɸ, ɩɟɪɟɜɨɡɤɟ ɢ ɞɨɫɬɚɜɤɟ ɬɨɜɚɪɨɜ. 

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ, ɞɚɧɧɵɟ 
ɡɚɞɚɱɢ ɫɜɨɞɹɬɫɹ ɤ ɪɟɲɟɧɢɸ NP-ɬɪɭɞɧɨɣ ɡɚɞɚɱɢ, 
ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ «Ɂɚɞɚɱɚ ɤɨɦɦɢɜɨɹɠɟɪɚ». 

Ɍɟɯɧɨɥɨɝɢɢ ɧɟ ɫɬɨɹɬ ɧɚ ɦɟɫɬɟ, ɢ, ɩɨɷɬɨɦɭ, 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɚɬɱɚɣɲɢɯ ɦɚɪɲɪɭɬɨɜ ɞɨɫɬɚɜɤɢ 
ɫɨɡɞɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɪɟɦɟɧɧɨɣ ɪɚɫɱɟɬ 
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɬɨɜɚɪɚɦɢ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ɇɟɨɛɯɨɞɢɦɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɪɟɚɥɢɡɨɜɚɬɶ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɪɟɚɥɢɡɭɸɳɟɟ 
ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɩɨ ɩɨɢɫɤɭ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɤɪɚɬɱɚɣɲɟɝɨ ɦɚɪɲɪɭɬɚ ɞɥɹ ɛɵɫɬɪɨɣ ɞɨɫɬɚɜɤɢ 
ɬɨɜɚɪɚ. 

Ɍɨɪɝɨɜɚɹ ɫɟɬɶ ɛɨɥɶɲɨɝɨ ɝɨɪɨɞɚ ɜɤɥɸɱɚɟɬ N 
ɦɚɝɚɡɢɧɨɜ (ɬɨɪɝɨɜɵɯ ɰɟɧɬɪɨɜ), ɜ ɤɚɠɞɨɦ ɢɡ 
ɤɨɬɨɪɵɯ ɟɫɬɶ ɤɭɥɢɧɚɪɧɵɣ ɨɬɞɟɥ, 
ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ ɭɫɥɭɝɭ ɞɨɫɬɚɜɤɢ ɝɨɪɹɱɢɯ 
ɨɛɟɞɨɜ ɩɨ ɡɚɹɜɤɚɦ ɫ ɭɱɟɬɨɦ ɦɟɧɸ. ɍɫɥɭɝɚ 
ɩɨɥɶɡɭɟɬɫɹ ɫɩɪɨɫɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɡɚɹɜɨɤ ɨɱɟɧɶ 
ɛɨɥɶɲɨɟ. Ɉɫɨɛɟɧɧɨɫɬɶ ɭɫɥɭɝɢ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɜ ɤɪɚɬɱɚɣɲɢɣ ɫɪɨɤ ɡɚ 
ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ Ɍ ɦɢɧɭɬ. 

ȼ ɤɚɠɞɨɦ ɬɨɪɝɨɜɨɦ ɰɟɧɬɪɟ ɢɦɟɟɬɫɹ KТ 
ɤɭɪɶɟɪɨɜ. Ʉɭɪɶɟɪ ɜɵɟɡɠɚɟɬ ɧɚ ɞɨɫɬɚɜɤɭ ɫɪɚɡɭ ɩɨ 
ɧɟɫɤɨɥɶɤɢɦ ɚɞɪɟɫɚɦ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟɦ ɡɚɤɚɡɨɜ 
ɡɚɧɢɦɚɟɬɫɹ ɨɞɢɧ ɞɢɫɩɟɬɱɟɪ ɫɟɬɢ. ɇɭɠɧɨ ɩɨɦɨɱɶ 
ɟɦɭ ɫɮɨɪɦɢɪɨɜɚɬɶ ɦɚɪɲɪɭɬɵ ɞɥɹ ɤɭɪɶɟɪɨɜ ɫ 
ɦɢɧɢɦɢɡɚɰɢɟɣ ɪɚɫɯɨɞɨɜ ɧɚ ɜɫɟ ɦɚɪɲɪɭɬɵ ɢ ɩɪɢ 
ɨɝɪɚɧɢɱɟɧɢɢ ɜɪɟɦɟɧɢ ɞɨɫɬɚɜɤɢ: ɤɚɠɞɵɣ ɤɭɪɶɟɪ 
ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɩɭɬɢ ɧɟ ɛɨɥɟɟ Ɍ ɦɢɧɭɬ. Ɍɚɤɠɟ 
ɤɚɠɞɵɣ ɤɭɪɶɟɪ ɧɟ ɦɨɠɟɬ ɨɛɫɥɭɠɢɬɶ ɛɨɥɟɟ Г 
ɡɚɤɚɡɨɜ ɜ ɨɞɧɨɦ ɦɚɪɲɪɭɬɟ. ȼɫɟ ɡɚɤɚɡɵ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɛɫɥɭɠɟɧɵ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ. 
ɂɡɜɟɫɬɧɵ ɚɞɪɟɫɚ ɡɚɹɜɨɤ. ȼɫɟ ɪɚɫɫɬɨɹɧɢɹ ɢɡɜɟɫɬɧɵ, 
ɬɚɤɠɟ, ɢɡɜɟɫɬɧɨ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɜɪɟɦɹ ɜ ɩɭɬɢ 
ɦɟɠɞɭ ɥɸɛɵɦɢ ɬɨɱɤɚɦɢ. Ɂɚɝɪɭɡɤɚ ɜɫɟɯ ɤɭɪɶɟɪɨɜ 
ɧɟ ɨɛɹɡɚɬɟɥɶɧɚ, ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɢɡɚɰɢɹ 
ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ (ɬɨ ɟɫɬɶ ɡɚɬɪɚɬɵ ɧɚ 
ɛɟɧɡɢɧ) ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɧɚ ɜɪɟɦɹ ɩɨ ɦɚɪɲɪɭɬɭ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ — ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɪɚɛɨɱɭɸ 
ɫɢɫɬɟɦɭ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɚɪɲɪɭɬɚ 
ɛɵɫɬɪɨɣ ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɬɟɯɧɨɥɨɝɢɣ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦɢ 
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API. ɂɡɭɱɢɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ ɞɥɹ 
ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ, ɡɚɤɪɟɩɢɬɶ ɢ ɭɥɭɱɲɢɬɶ 
ɧɚɜɵɤɢ ɚɧɚɥɢɡɚ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ɉɫɜɨɢɬɶ ɛɚɡɨɜɵɟ ɩɨɧɹɬɢɹ ɢ ɮɭɧɤɰɢɨɧɚɥ 
HTML, JКЯКЬМЫТpЭ, CSS ɢ ɪɚɡɜɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ 
ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ɹɡɵɤɚɦɢ. ɉɨɥɭɱɢɬɶ 
ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ 
API, ɜ ɱɚɫɬɧɨɫɬɢ GШШРХО MКpЬ API, OpОЧ SЭЫООЭ 
MКpЬ API ɢ GЫКpСHШppОЫ RШЮЭО OpЭТЦТгКЭТШЧ API. 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɞɭɤɬɭ 
ɜɵɫɬɭɩɚɟɬ ɦɨɞɭɥɶɧɨɫɬɶ. ɉɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɪɚɫɲɢɪɹɟɦɵɦ – ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɡɦɟɧɢɬɶ ɢɥɢ ɭɜɟɥɢɱɢɬɶ ɱɚɫɬɶ ɮɭɧɤɰɢɨɧɚɥɚ 
ɫɢɫɬɟɦɵ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɩɢɫɵɜɚɧɢɹ ɤɨɞɚ 
ɜɫɟɣ ɫɢɫɬɟɦɵ ɢɥɢ ɡɚɦɟɧɵ ɚɪɯɢɬɟɤɬɭɪɵ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ 
ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶɸ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ ɧɚ ɪɵɧɤɟ, 
ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɫɨɡɞɚɧɢɢ ɨɬɤɪɵɬɨɣ ɫɢɫɬɟɦɵ, 
ɪɟɚɥɢɡɭɸɳɟɣ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɫ ɭɱɟɬɨɦ 
ɩɪɟɢɦɭɳɟɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɚɧɚɥɨɝɨɜ, ɚ ɬɚɤɠɟ ɥɢɱɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ. 

ɋɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɦɨɞɭɥɶɧɭɸ 
ɫɬɪɭɤɬɭɪɭ (ɪɚɡɞɟɥɹɬɶɫɹ ɧɚ ɩɚɤɟɬɵ/ɦɨɞɭɥɢ) ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɲɢɪɹɟɦɨɫɬɢ ɫɢɫɬɟɦɵ ɛɟɡ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ 
ɤɨɞɚ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɬɨɪɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɞɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɠɧɨɝɨ ɭɪɨɜɧɹ 
ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɟ 
ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ: 

− ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɞɟɣɫɬɜɢɣ, 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ; 

− ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɨɬɤɥɢɤɚ 
ɩɪɢɥɨɠɟɧɢɹ, ɥɢɛɨ ɫɨɨɛɳɚɬɶ ɨ ɩɪɨɜɟɞɟɧɢɢ 
ɞɥɢɬɟɥɶɧɨɣ ɨɩɟɪɚɰɢɢ; 

− ɩɪɨɜɨɞɢɬɶ ɩɪɨɜɟɪɤɭ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɜɜɨɞɚ ɧɚ ɤɥɢɟɧɬɫɤɨɣ ɢ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ; 

− ɨɛɟɫɩɟɱɢɬɶ ɨɛɪɚɛɨɬɤɭ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ 
ɫɢɬɭɚɰɢɣ, ɜɵɡɜɚɧɧɵɯ ɨɲɢɛɨɱɧɵɦɢ ɞɟɣɫɬɜɢɹɦɢ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɧɟɤɨɪɪɟɤɬɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɩɨɫɬɨɹɧɧɵɣ ɞɨɫɬɭɩ 
ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ ɞɥɹ ɩɨɥɧɨɝɨ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ 
ɡɚɞɚɱ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɨɞɢɬɫɹ ɞɢɚɝɪɚɦɦɚ, 
ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɦɨɞɭɥɟɣ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ.  

Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɥɨɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.  

ɇɚ ɪɢɫɭɧɤɟ 3 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɡɚɩɪɨɫɚ ɧɚ ɫɟɪɜɟɪ GШШРХО 
Maps API. 

 

 
Ɋɢɫɭɧɨɤ 1 — ɋɯɟɦɚ ɫɜɹɡɢ ɦɨɞɭɥɟɣ ɩɪɢɥɨɠɟɧɢɹ 

 

  

 

Ɋɢɫɭɧɨɤ 2 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

 

 
Ɋɢɫɭɧɨɤ 3 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ 

ɡɚɩɪɨɫɚ ɧɚ ɫɟɪɜɟɪ GMКpЬ API 

ɗɬɚ ɞɢɚɝɪɚɦɦɚ ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ɩɨɞ ɜɥɢɹɧɢɟɦ ɡɚɩɪɨɫɚ ɫɨ ɫɬɨɪɨɧɵ 
ɩɨɥɶɡɨɜɚɬɟɥɹ.  

ɂɡɧɚɱɚɥɶɧɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɨɢɡɜɨɞɢɬ ɜɜɨɞ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɜ ɮɨɪɦɭ, ɩɪɨɝɪɚɦɦɚ 
ɩɨɥɭɱɚɟɬ ɷɬɢ ɞɚɧɧɵɟ ɜ «ɫɵɪɨɦ» ɜɢɞɟ ɢ 
ɩɪɟɨɛɪɚɡɨɜɵɜɚɟɬ ɢɯ ɜ ɮɨɪɦɚɬ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 
ɤɨɪɪɟɤɬɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɡɚɩɪɨɫɚ ɧɚ ɫɟɪɜɟɪ ɫ API. ɋɟɪɜɟɪ ɨɛɪɚɛɚɬɵɜɚɟɬ 
ɩɨɥɭɱɟɧɧɵɣ ɢɦ ɡɚɩɪɨɫ ɢ ɜɵɞɚɟɬ ɪɟɡɭɥɶɬɚɬ, 
ɧɟɨɛɯɨɞɢɦɵɣ ɩɪɨɝɪɚɦɦɧɨɦɭ ɤɨɦɩɥɟɤɫɭ ɞɥɹ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɨɬɜɟɬɚ, 
ɩɪɢɥɨɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬ ɧɟɨɛɯɨɞɢɦɵɟ 
ɜɵɱɢɫɥɟɧɢɹ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɭɱɟɧɧɵɣ 
ɪɟɡɭɥɶɬɚɬ ɩɨɥɶɡɨɜɚɬɟɥɸ. 



                                                            ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                      

                                                              Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ №  4(10), 2017 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪ ɫɢɫɬɟɦɵ 

ȼɜɢɞɭ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɨɪɨɧɧɢɯ API ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɹ ɞɚɧɧɵɯ, ɫɥɟɞɭɟɬ ɩɨɞɝɨɬɨɜɢɬɶ ɩɨɱɜɭ 
ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɪɪɟɤɬɧɨɝɨ ɮɨɪɦɚɬɚ ɡɚɩɪɨɫɨɜ 
ɢ ɫɨɡɞɚɬɶ ɥɨɤɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɟ ɬɢɩɵ ɫɬɪɭɤɬɭɪ. 
ɗɬɨ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ API. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɚɛɨɬɵ ɫ ɨɛɴɟɤɬɨɦ ɤɚɪɬ 
ɧɟɨɛɯɨɞɢɦɨ ɢɡɧɚɱɚɥɶɧɨ ɟɝɨ ɫɨɡɞɚɬɶ ɜ ɤɨɧɬɟɤɫɬɟ 
ɩɪɨɝɪɚɦɦɵ. ɉɪɨɢɫɯɨɞɢɬ ɷɬɨ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ 
ɤɚɤɨɝɨ-ɥɢɛɨ ɤɨɧɬɟɣɧɟɪɚ ɧɚ ɡɚɝɥɚɜɧɨɣ ɫɬɪɚɧɢɰɟ ɢ 
ɮɭɧɤɰɢɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɤɚɪɬɵ. ɇɚ ɪɢɫɭɧɤɟ 4 
ɢɡɨɛɪɚɠɟɧ ɮɪɚɝɦɟɧɬ ɤɨɞɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɞɚɧɧɨɟ 
ɞɟɣɫɬɜɢɟ. 

 
Ɋɢɫɭɧɨɤ 4 – ɋɨɡɞɚɧɢɟ ɨɛɴɟɤɬɚ ɤɚɪɬ 

ȼ ɩɟɪɟɦɟɧɧɭɸ ЦвOpЭТШЧЬ ɡɚɧɨɫɹɬɫɹ ɞɚɧɧɵɟ 
ɨ ɡɭɦɦɢɪɨɜɚɧɢɢ ɤɚɪɬɵ, ɟɟ ɰɟɧɬɪɨɜɤɟ ɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ТН ɬɢɩɚ ɤɚɪɬɵ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɛɴɟɤɬ ɤɚɪɬɵ ɫɨɡɞɚɧ, 
ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ ɫɨɡɞɚɧɢɸ ɜɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɞɥɹ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɚ, ɚ ɢɦɟɧɧɨ — ɦɟɬɤɢ. ɇɚ 
ɪɢɫɭɧɤɟ 5 ɢɡɨɛɪɚɠɟɧ ɮɪɚɝɦɟɧɬ ɤɨɞɚ ɞɥɹ 
ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɦɚɪɤɟɪɚ. 

 
Ɋɢɫɭɧɨɤ 5 – ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 

ɦɚɪɤɟɪɚ 

Ʉɚɤ ɜɢɞɧɨ, ɫɨɡɞɚɟɬɫɹ ɩɟɪɟɦɟɧɧɚɹ ɫ 
ɧɚɡɜɚɧɢɟɦ ТМШЧ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ 
ɢɤɨɧɤɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɦɚɪɤɟɪɚ. 
ɋɨɡɞɚɟɬɫɹ ɬɚɤ ɠɟ ɢ ɩɟɪɟɦɟɧɧɚɹ ЦКЫФОЫ, ɜ ɤɨɬɨɪɨɣ 
ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɚɦɨɦ ɦɚɪɤɟɪɟ ɜ 
ɮɨɪɦɟ, ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɢɧɬɟɪɩɪɟɬɚɰɢɢ 
ɩɨɫɪɟɞɫɬɜɨɦ GШШРХО MКpЬ API. ȼ ɩɟɪɟɦɟɧɧɭɸ 
pШЬТЭТШЧ ɡɚɧɨɫɹɬɫɹ ɞɚɧɧɵɟ ɨ ɤɨɨɪɞɢɧɚɬɚɯ 
ɩɨɥɨɠɟɧɢɹ ɦɚɪɤɟɪɚ, ɜ ɩɟɪɟɦɟɧɧɭɸ ТМШЧ ɡɚɧɨɫɹɬɫɹ 
ɞɚɧɧɵɟ ɨɛ ɨɬɨɛɪɚɠɚɟɦɨɣ ɧɚ ɦɟɫɬɟ ɦɚɪɤɟɪɚ 
ɤɚɪɬɢɧɤɟ, ɜ ɩɟɪɟɦɟɧɧɭɸ ЦКp ɡɚɧɨɫɢɬɫɹ 
ɢɧɮɨɪɦɚɰɢɹ ɧɚ ɤɚɤɭɸ ɤɚɪɬɭ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ 
ɡɚɞɚɧɧɚɹ ɦɟɬɤɚ. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɡɚɩɪɨɫɚ ɧɚ ɩɨɫɬɪɨɟɧɢɟ 
ɦɚɪɲɪɭɬɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ, 
ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 6. 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɪɲɪɭɬɨɜ ɫɨɡɞɚɟɬɫɹ 
ɨɛɴɟɤɬ ɬɢɩɚ DТЫОМЭТШЧЬSОЫЯТМО ɢ ɜɵɡɵɜɚɟɬɫɹ 
DТЫОМЭТШЧЬSОЫЯТМО.ЫШЮЭО() ɞɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ 
ɡɚɩɪɨɫɚ ɜ ɫɥɭɠɛɭ DТЫОМЭТШЧЬ. 

 
Ɋɢɫɭɧɨɤ 6 – ɋɨɡɞɚɧɢɟ ɦɚɪɲɪɭɬɚ 

  

Ⱦɚɧɧɵɣ ɨɛɴɟɤɬ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɩɨɥɹ:  

- ШЫТРТЧ (ɨɛɹɡɚɬɟɥɶɧɨɟ) — ɭɤɚɡɵɜɚɟɬ 
ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɦɚɪɲɪɭɬɚ. Ɇɨɠɟɬ ɛɵɬɶ ɭɤɚɡɚɧ ɜ 
ɜɢɞɟ ɫɬɪɨɤɢ, ɡɧɚɱɟɧɢɹ LКЭLЧР (ɤɨɨɪɞɢɧɚɬ) ɢɥɢ 
ɨɛɴɟɤɬɚ РШШРХО.ЦКpЬ.PХКМО. 

-  НОЬЭТЧКЭТШЧ (ɨɛɹɡɚɬɟɥɶɧɨɟ) — ɭɤɚɡɵɜɚɟɬ 
ɤɨɧɟɱɧɭɸ ɬɨɱɤɭ ɦɚɪɲɪɭɬɚ. ɉɚɪɚɦɟɬɪɵ 
ɚɧɚɥɨɝɢɱɧɵ ɩɚɪɚɦɟɬɪɚɦ ɩɨɥɹ ШЫТРТЧ. 

- ЭЫКЯОХMШНО (ɨɛɹɡɚɬɟɥɶɧɨɟ) — ɭɤɚɡɵɜɚɟɬ 
ɤɚɤɨɣ ɫɩɨɫɨɛ ɩɟɪɟɞɜɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɚɪɲɪɭɬɚ 

- ЭЫКЧЬТЭOpЭТШЧЬ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) — 

ɭɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɬɨɥɶɤɨ ɤ 
ɬɟɦ ɡɚɩɪɨɫɚɦ, ɝɞɟ ɩɨɥɟ ЭЫКЯОХMШНО ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 
TRANSIT. 

- НЫТЯТЧРOpЭТШЧЬ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) — 

ɭɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɹ, ɨɬɧɨɫɹɳɢɟɫɹ ɬɨɥɶɤɨ ɤ 
ɡɚɩɪɨɫɚɦ, ɝɞɟ ɩɨɥɟ ЭЫКЯОХMШНО ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 
DRIVING. 

- ЮЧТЭSвЬЭОЦ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) — ɭɤɚɡɵɜɚɟɬ, 
ɤɚɤɭɸ ɫɢɫɬɟɦɭ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ. 

- аКвpШТЧЭЬ ДЖ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) – 

ɨɩɪɟɞɟɥɹɟɬ ɦɚɫɫɢɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɬɨɱɟɤ 
DirectionsWaypoint. 

- ШpЭТЦТгОАКвpШТЧЭЬ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) — 

ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɦɚɪɲɪɭɬ, ɢɫɩɨɥɶɡɭɸɳɢɣ 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ аКвpШТЧЭЬ, ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɬɢɦɢɡɢɪɨɜɚɧ ɩɭɬɟɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɬɢɯ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɬɨɱɟɤ ɜ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦ 
ɩɨɪɹɞɤɟ. 

- pЫШЯТНОRШЮЭОAХЭОЫЧКЭТЯОЬ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) 
— ɟɫɥɢ ɷɬɨ ɩɨɥɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ЭЫЮО, ɫɥɭɠɛɚ 
DТЫОМЭТШЧЬ ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶ ɧɟɫɤɨɥɶɤɨ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɦɚɪɲɪɭɬɨɜ ɜ ɨɬɜɟɬɟ. 

- КаШТНHТРСаКвЬ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) — ɟɫɥɢ 
ɷɬɨ ɩɨɥɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ЭЫЮО, ɪɚɫɫɱɢɬɚɧɧɵɣ 
ɦɚɪɲɪɭɬ ɞɨɥɠɟɧ ɢɡɛɟɝɚɬɶ ɤɪɭɩɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ, 
ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ. 

- КаШТНTШХХЬ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) — ɟɫɥɢ ɷɬɨ 
ɩɨɥɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ЭЫЮО, ɪɚɫɫɱɢɬɚɧɧɵɣ ɦɚɪɲɪɭɬ 
ɞɨɥɠɟɧ ɢɡɛɟɝɚɬɶ ɩɥɚɬɧɵɯ ɞɨɪɨɝ, ɟɫɥɢ ɷɬɨ 
ɜɨɡɦɨɠɧɨ. 

- ЫОРТШЧ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ) – ɤɨɞ ɪɟɝɢɨɧɚ, 
ɭɤɚɡɵɜɚɟɦɵɣ ɤɚɤ ɡɧɚɱɟɧɢɟ ММTLD ("ɞɨɦɟɧ 
ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ") ɢɡ ɞɜɭɯ ɫɢɦɜɨɥɨɜД1Ж. 
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ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ ɛɵɥ ɜɵɛɪɚɧ ɦɭɥɶɬɢɩɚɪɚɞɢɝɦɟɧɧɵɣ ɹɡɵɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JКЯКЬМЫТpЭ ɜ ɫɜɹɡɤɟ ɫ HTML ɢ 
CSS. ȼ ɤɚɱɟɫɬɜɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ 
ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɪɨɝɪɚɦɦɚ NШЭОpКН++ 
ɜɜɢɞɭ ɟɟ ɞɨɫɬɭɩɧɨɫɬɢ ɢ ɨɬɤɪɵɬɨɫɬɢ ɞɥɹ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ. 

əɡɵɤ JКЯКЬМЫТpЭ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɵɦ, 
ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɩɨɧɢɦɚɧɢɹ, ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦ, 
ɦɭɥɶɬɢɩɚɪɚɞɢɝɦɢɚɥɶɧɵɦ ɹɡɵɤɨɦ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɉɛɵɱɧɨ, ɞɚɧɧɵɣ ɹɡɵɤ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɛɪɚɭɡɟɪɚɯ, ɤɚɤ ɫɪɟɞɫɬɜɨ ɞɥɹ 
ɩɪɢɞɚɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ ɜɟɛ-ɫɬɪɚɧɢɰɚɦ.  

Ɉɞɧɚɤɨ, ɫɭɳɟɫɬɜɭɸɬ ɩɪɢɦɟɪɵ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɹɡɵɤɚ ɜ ɛɪɚɭɡɟɪɧɵɯ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ, ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɫɟɪɜɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɜ ɩɪɢɤɥɚɞɧɨɦ 
ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢɢ ɞɚɠɟ ɜ ɨɮɢɫɧɵɯ 
ɩɪɢɥɨɠɟɧɢɹɯ. ȼɜɢɞɭ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɨɫɨɛɟɧɨɫɬɟɣ, 
ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ 
ɧɨɜɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱ ɪɚɡɪɚɛɨɬɤɢ ɜ 
ɛɨɥɟɟ ɦɚɫɲɬɚɛɧɨɦ ɨɛɴɟɦɟ. Ɉɫɧɨɜɧɵɦɢ 
ɚɪɯɢɬɟɤɬɭɪɧɵɦɢ ɱɟɪɬɚɦɢ ɹɡɵɤɚ ɹɜɥɹɸɬɫɹ: 

− ɞɢɧɚɦɢɱɟɫɤɚɹ ɬɢɩɢɡɚɰɢɹ; 
− ɫɥɚɛɚɹ ɬɢɩɢɡɚɰɢɹ; 
− ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɹ ɩɚɦɹɬɶɸ; 
− ɩɪɨɬɨɬɢɩɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ; 
− ɮɭɧɤɰɢɢ ɤɚɤ ɨɛɴɟɤɬɵ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ. 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ JКЯКЬМЫТpЭ ɧɚ ɧɟɝɨ ɨɤɚɡɚɥɢ 

ɜɥɢɹɧɢɟ ɦɧɨɠɟɫɬɜɨ ɹɡɵɤɨɜ. Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ 
ɤɪɢɬɟɪɢɟɜ ɪɟɚɥɢɡɚɰɢɢ ɛɵɥɚ ɰɟɥɶ ɫɞɟɥɚɬɶ ɹɡɵɤ ɤɚɤ 
ɦɨɠɧɨ ɛɨɥɟɟ ɩɨɯɨɠɢɦ ɧɚ JКЯК, ɧɨ ɛɨɥɟɟ ɥɟɝɤɢɦ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɠɟ ɪɹɞɨɜɵɦɢ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦɢД2Ж. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥ 
ɜɵɛɪɚɧ ɢɦɟɧɧɨ ɷɬɨɬ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɜɜɢɞɭ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɩɪɟɢɦɭɳɟɫɬɜ, 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɪɚɡɥɢɱɧɵɦ ɜɟɛ-

ɨɪɢɟɧɬɚɪɨɜɚɧɧɵɦ ɫɢɫɬɟɦɚɦ ɢ ɥɢɱɧɵɦ ɢɧɬɟɪɟɫɨɦ 
ɜ ɢɡɭɱɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɚɧɧɨɝɨ ɹɡɵɤɚ ɤɚɤ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹɯ, ɬɚɤ ɢ ɜ 
ɤɚɱɟɫɬɜɟ ɪɚɛɨɬɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɧɚ 
ɫɬɨɪɨɧɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɍɚɤ ɠɟ, ɩɪɢɹɬɧɵɦ 
ɞɨɩɨɥɧɟɧɢɟɦ ɤɨ ɜɫɟɦɭ ɩɟɪɟɱɢɫɥɟɧɧɨɦɭ ɹɜɥɹɟɬɫɹ ɢ 
ɬɨ, ɱɬɨ ɞɥɹ ɪɚɛɨɬɵ ɫ ɹɡɵɤɨɦ JКЯКЬМЫТpЭ ɧɟ 
ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɨɫɨɛɵɯ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ 
ɫɪɟɞ ɪɚɡɪɚɛɨɬɤɢ, ɬɚɤ ɤɚɤ ɤɨɞ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ 
ɛɪɚɭɡɟɪɟ, ɚ ɞɥɹ ɟɝɨ ɧɚɩɢɫɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɧɚɥɢɱɢɹ ɩɪɨɫɬɨɝɨ ɬɟɤɫɬɨɜɨɝɨ 
ɪɟɞɚɤɬɨɪɚ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɚ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 
ɫɥɟɞɭɸɳɢɟ ɛɢɛɥɢɨɬɟɤɢ ɢ API: 

− ɛɢɛɥɢɨɬɟɤɚ УQЮОЫв; 
− Google Maps API; 

− OpenStreetMaps API; 

− GraphHopper API. 

ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɢ ɫɨɡɞɚɧɵ 
ɫɨɛɫɬɜɟɧɧɵɟ ɛɢɛɥɢɨɬɟɤɢ, ɧɚɩɢɫɚɧɧɵɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɡɵɤɚ JКЯКЬМЫТpЭ, ɚ ɢɦɟɧɧɨ ɬɚɤɢɟ: 

− TSPSolver; 

− TSP. 

Ⱦɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜɜɢɞɭ ɢɯ 
ɞɨɫɬɭɩɧɨɫɬɢ, ɨɬɤɪɵɬɨɫɬɢ, ɧɚɥɢɱɢɸ ɨɛɲɢɪɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɬɡɵɜɱɢɜɨɦɭ ɢ ɩɪɢɹɬɧɨɦɭ 
ɤɨɦɦɶɸɧɢɬɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ ɚɤɬɢɜɧɨ 
ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɫɨɡɞɚɬɟɥɹɦɢ ɞɚɧɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɭɫɥɭɝ ɢ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ 
ɪɚɡɜɢɬɢɹ ɩɪɟɞɥɚɝɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ. 

Ɉɞɧɚɤɨ, ɭ ɜɵɛɪɚɧɧɵɯ ɫɪɟɞɫɬɜ ɢɦɟɸɬɫɹ ɢ 
ɧɟɞɨɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ ɜɵɹɫɧɹɸɬɫɹ ɩɪɢ 
ɭɝɥɭɛɥɟɧɧɨɦ ɢɯ ɢɡɭɱɟɧɢɢ. Ɍɚɤ, GШШРХО MКpЬ API 
ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɭɫɥɭɝɢ ɩɨ ɫɜɨɟɣ ɪɚɛɨɬɟ ɤɚɤ ɧɚ 
ɩɥɚɬɧɨɣ, ɬɚɤ ɢ ɧɚ ɛɟɫɩɥɚɬɧɨɣ ɨɫɧɨɜɟ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚ ɛɟɫɩɥɚɬɧɨɣ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸɬ 
ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɨɪɩɨɪɚɰɢɟɣ GШШРХО ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ API. Ⱦɚɧɧɵɟ 
ɨɝɪɚɧɢɱɟɧɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɤɨɥɢɱɟɫɬɜɟ ɟɠɟɞɧɟɜɧɵɯ ɡɚɝɪɭɡɨɤ ɤɚɪɬɵ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɡɦɟɪɟ 25000, ɢ ɜɵɩɨɥɧɟɧɢɢ 
ɡɚɩɪɨɫɨɜ ɤ ɫɟɪɜɢɫɚɦ ɝɟɨɥɨɤɚɰɢɢ, ɝɟɨɤɨɞɢɪɨɜɚɧɢɹ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɡɦɟɪɟ 2500 ɜ ɞɟɧɶД3Ж. 

Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɩɪɢɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ 
ɩɨɫɬɪɨɟɧɢɸ ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɛɵɫɬɪɨɣ 
ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ. 

ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɪɟɚɥɢɡɨɜɚɧ 
ɩɭɬɟɦ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɨɩɟɪɚɰɢɹɦɢ. Ⱦɚɧɧɵɟ ɞɥɹ 
ɨɬɨɛɪɚɠɟɧɢɹ ɨɬɪɢɫɨɜɵɜɚɸɬɫɹ ɩɪɢ ɡɚɝɪɭɡɤɟ 
ɩɪɢɥɨɠɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɩɪɢɥɨɠɟɧɢɟ ɢɦɟɟɬ ɞɜɚ 
ɦɨɞɭɥɹ, ɜ ɤɨɬɨɪɵɯ ɪɟɚɥɢɡɨɜɚɧ ɨɫɧɨɜɧɨɣ 
ɮɭɧɤɰɢɨɧɚɥ. ɗɬɢ ɦɨɞɭɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɫɬɚɬɢɱɧɵɦɢ HTML-ɫɬɪɚɧɢɰɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɨɞɤɥɸɱɟɧɧɵɯ ɜ ɡɚɜɢɫɢɦɨɫɬɹɯ ɢɫɩɨɥɧɹɟɦɵɯ 
ɮɚɣɥɚɯ JКЯКЬМЫТpЭ ɢ ɬɚɛɥɢɰ ɫɬɢɥɟɣ. 

Ʌɨɝɢɤɚ ɪɚɛɨɬɵ ɞɚɧɧɵɯ ɦɨɞɭɥɟɣ ɡɚɜɢɫɢɬ ɨɬ 
ɞɟɣɫɬɜɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜɨ ɜɪɟɦɹ 
ɩɪɟɛɵɜɚɧɢɹ ɧɚ ɞɚɧɧɵɯ ɫɬɪɚɧɢɰɚɯ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɚɥɝɨɪɢɬɦ ɦɭɪɚɜɶɢɧɨɣ 
ɤɨɥɥɨɧɢɢ, 2-ШpЭ ɚɥɝɨɪɢɬɦ ɢ ɠɚɞɧɵɣ ɚɥɝɨɪɢɬɦ. 
Ɉɩɢɫɚɧɢɟ ɞɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɛɭɞɟɬ ɩɪɢɜɟɞɟɧɨ 
ɧɢɠɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ 

Ɇɭɪɚɜɶɢɧɵɣ ɚɥɝɨɪɢɬɦ — ɨɞɢɧ ɢɡ 
ɷɮɮɟɤɬɢɜɧɵɯ ɩɨɥɢɧɨɦɢɚɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ 
ɧɚɯɨɠɞɟɧɢɹ ɩɪɢɛɥɢɠɟɧɧɵɯ ɪɟɲɟɧɢɣ ɡɚɞɚɱɢ 
ɤɨɦɦɢɜɨɹɠɟɪɚ ɢ ɪɟɲɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɡɚɞɚɱ 
ɩɨɢɫɤɚ ɦɚɪɲɪɭɬɨɜ ɧɚ ɝɪɚɮɚɯ. ɋɭɬɶ ɦɟɬɨɞɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ 
ɩɨɜɟɞɟɧɢɹ ɬɚɤɢɯ ɫɨɰɢɚɥɶɧɵɯ ɧɚɫɟɤɨɦɵɯ, ɤɚɤ 
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ɦɭɪɚɜɶɢ, ɤɨɬɨɪɵɟ ɢɳɭɬ ɩɭɬɢ ɨɬ ɤɨɥɨɧɢɢ ɤ 
ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɦɟɬɚɷɜɪɢɫɬɢɱɟɫɤɭɸ ɨɩɬɢɦɢɡɚɰɢɸД4Ж. 

ȼ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɟɧ ɦɟɬɨɞ ɩɨɢɫɤɚ 
ɩɭɬɟɣ ɦɭɪɚɜɶɹɦɢ, ɚ ɢɦɟɧɧɨ ɦɚɪɤɢɪɨɜɤɚ ɛɨɥɟɟ 
ɭɞɚɱɧɨɝɨ ɦɚɪɲɪɭɬɚ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɮɟɪɨɦɨɧɚ. 

Ʌɸɛɨɣ ɦɭɪɚɜɶɢɧɵɣ ɚɥɝɨɪɢɬɦ, ɜɧɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɦɨɞɢɮɢɤɚɰɢɣ, ɩɪɟɞɫɬɚɜɢɦ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

0. ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ. ȿɫɥɢ 
ɩɪɨɜɟɪɤɚ ɧɟ ɩɪɨɣɞɟɧɚ, ɬɨ ɩɟɪɟɯɨɞ ɧɚ ɲɚɝ 2. 

1. ɋɨɡɞɚɟɦ ɦɭɪɚɜɶɟɜ. 
ɇɚɱɚɥɶɧɚɹ ɬɨɱɤɚ, ɤɭɞɚ ɩɨɦɟɳɚɟɬɫɹ 

ɦɭɪɚɜɟɣ, ɡɚɜɢɫɢɬ ɨɬ ɨɝɪɚɧɢɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɛɵɥɢ 
ɡɚɞɚɧɵ ɩɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɬɚɤ 
ɠɟ ɡɚɞɚɟɬɫɹ ɧɚɱɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɮɟɪɨɦɨɧɚ, 
ɤɨɬɨɪɵɣ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɟɛɨɥɶɲɢɦ 
ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɱɢɫɥɨɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚ 
ɧɚɱɚɥɶɧɨɦ ɲɚɝɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɟɪɟɯɨɞɚ ɜ 
ɫɥɟɞɭɸɳɭɸ ɜɟɪɲɢɧɭ ɧɟ ɛɵɥɢ ɧɭɥɟɜɵɦɢ. 

2. ɂɳɟɦ ɪɟɲɟɧɢɹ. 
ȼɟɪɨɹɬɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɢɡ ɜɟɪɲɢɧɵ Т ɜ 

ɜɟɪɲɢɧɭ У ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 
(5.1): 
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ɝɞɟ      τТУ(Э) — ɭɪɨɜɟɧɶ ɮɟɪɨɦɨɧɚ, 
dij — ɷɜɪɢɫɬɢɱɟɫɤɨɟ ɪɚɫɫɬɨɹɧɢɟ, 
α, β — ɤɨɧɫɬɚɧɬɧɵɟ ɩɚɪɚɦɟɬɪɵ. 
ɉɪɢ α = 0 ɜɵɛɨɪ ɛɥɢɠɚɣɲɟɝɨ ɝɨɪɨɞɚ 

ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɟɧ, ɬɨ ɟɫɬɶ ɚɥɝɨɪɢɬɦ ɫɬɚɧɨɜɢɬɫɹ 
ɠɚɞɧɵɦ. 

ɉɪɢ β = 0 ɜɵɛɨɪ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɮɟɪɨɦɨɧɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɫɭɛɨɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɹɦ. 

3. Ɉɛɧɨɜɥɹɟɦ ɮɟɪɨɦɨɧ. 
ɍɪɨɜɟɧɶ ɮɟɪɨɦɨɧɚ ɨɛɧɨɜɥɹɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞёɧɧɨɣ ɮɨɪɦɭɥɨɣ (5.2) 
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ɝɞɟ p – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɚɪɟɧɢɹ, 
Lk – ɰɟɧɚ ɬɟɤɭɳɟɝɨ ɪɟɲɟɧɢɹ ɞɥɹ Ф-ɨɝɨ 

ɦɭɪɚɜɶɹ, 
Q – ɩɚɪɚɦɟɬɪ, ɢɦɟɸɳɢɣ ɡɧɚɱɟɧɢɟ ɩɨɪɹɞɤɚ 

ɰɟɧɵ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ. 
4. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɞɟɣɫɬɜɢɹ 

(ɨɩɰɢɨɧɚɥɶɧɨ). 
Ɉɛɵɱɧɨ ɡɞɟɫɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ 

ɥɨɤɚɥɶɧɨɝɨ ɩɨɢɫɤɚ, ɨɞɧɚɤɨ, ɨɧ ɦɨɠɟɬ ɬɚɤɠɟ 
ɩɨɹɜɢɬɶɫɹ ɢ ɩɨɫɥɟ ɩɨɢɫɤɚ ɜɫɟɯ ɪɟɲɟɧɢɣ. 

Ⱥɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

Ɋɢɫɭɧɨɤ 7 – Ɉɛɳɢɣ ɚɥɝɨɪɢɬɦ ɦɭɪɚɜɶɢɧɨɣ 
ɤɨɥɨɧɢɢ 

 

Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɥɶɰɟɜɨɝɨ 
ɡɚɦɤɧɭɬɨɝɨ ɦɚɪɲɪɭɬɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɚɥɝɨɪɢɬɦ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɜɨɸ 
ɪɚɛɨɬɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɭɧɤɬ ɜ ɜɢɞɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɩɭɬɢ ɫ ɩɨɦɨɳɶɸ 
ɚɥɝɨɪɢɬɦɚ 2-opt. 

ɋɭɬɶ ɚɥɝɨɪɢɬɦɚ 2-ШpЭ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɨɪɟ 
2 ɞɭɝ ɩɨɫɬɪɨɟɧɧɨɝɨ ɦɚɪɲɪɭɬɚ ɢ ɢɯ ɩɟɪɟɛɪɨɫɤɢ. 
ȿɫɥɢ ɞɥɢɧɚ ɩɨɥɭɱɟɧɧɨɝɨ ɩɭɬɢ ɛɭɞɟɬ ɤɨɪɨɱɟ, ɱɟɦ 
ɞɥɢɧɚ ɩɭɬɢ, ɩɪɢɡɧɚɧɧɨɝɨ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɨ ɧɨɜɵɣ 
ɩɭɬɶ ɩɪɢɡɧɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ. 

 DТЫОМЭТШЧЬSОЫЯТМО ɢ ɜɵɡɵɜɚɟɬɫɹ 
DТЫОМЭТШЧЬSОЫЯТМО.ЫШЮЭО() ɞɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ 
ɡɚɩɪɨɫɚ ɜ ɫɥɭɠɛɭ DТЫОМЭТШЧЬ   

Ɍɚɤɠɟ, ɛɵɥɚ ɫɨɡɞɚɧɚ ɮɭɧɤɰɢɹ, 
ɢɫɩɨɥɶɡɭɸɳɚɹ ɦɟɬɨɞ ɠɚɞɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. 

ɀɚɞɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɚɥɝɨɪɢɬɦ, 
ɤɨɬɨɪɵɣ ɧɚ ɤɚɠɞɨɦ ɫɜɨɟɦ ɲɚɝɟ ɩɪɢɧɢɦɚɟɬ 
ɥɨɤɚɥɶɧɨ ɨɩɬɢɦɚɥɶɧɵɣ ɜɵɛɨɪ, ɞɨɩɭɫɤɚɹ, ɱɬɨ 
ɢɬɨɝɨɜɨɟ ɪɟɲɟɧɢɟ ɬɚɤɠɟ ɨɤɚɠɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ. 
ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɞɚɥɟɤɨ ɧɟ ɜɫɟɝɞɚ ɷɬɨ 
ɨɤɚɡɵɜɚɟɬɫɹ ɜɟɪɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ. 
Ⱦɥɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɡɚɞɚɱ 
ɪɟɲɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɠɚɞɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ 
ɩɪɢɟɦɥɟɦɵɦ. 
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ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 

Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɞɭɥɶɧɭɸ ɫɢɫɬɟɦɭ, 
ɪɟɚɥɢɡɭɸɳɭɸ ɮɭɧɤɰɢɢ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ 
ɞɥɹ ɛɵɫɬɪɨɣ ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ. Ɉɫɨɛɟɧɧɨɫɬɶɸ 
ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɜɫɬɪɚɢɜɚɟɦɨɝɨ ɦɨɞɭɥɹ ɜ 
ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. 
ɋɬɚɪɬɨɜɵɣ ɷɤɪɚɧ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

   
Ɋɢɫɭɧɨɤ 8 – ɋɬɚɪɬɨɜɵɣ (ɝɥɚɜɧɵɣ) ɷɤɪɚɧ 

ɩɪɢɥɨɠɟɧɢɹ 

 

Ⱦɚɥɟɟ, ɫ ɝɥɚɜɧɨɣ ɫɬɪɚɧɢɰɵ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɩɨɥɭɱɚɟɬ ɞɨɫɬɭɩ ɭɠɟ ɤɨ ɜɫɟɦ ɜɨɡɦɨɠɧɵɦ 
ɜɚɪɢɚɧɬɚɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ. 
ɇɚ ɪɢɫɭɧɤɟ 9 ɩɨɤɚɡɚɧ ɜɚɪɢɚɧɬ ɞɨɛɚɜɥɟɧɢɹ ɦɚɪɤɟɪɚ 
ɧɚ ɤɚɪɬɭ ɩɭɬɟɦ ɤɥɢɤɚ ɧɚ ɧɟɟ 

   

 
Ɋɢɫɭɧɨɤ 9 – Ⱦɨɛɚɜɥɟɧɢɟ ɦɚɪɤɟɪɚ ɩɨ ɤɥɢɤɭ ɧɚ 

ɤɚɪɬɟ 

 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ 
ɡɚɞɚɧɧɚɹ ɬɨɱɤɚ ɛɭɞɟɬ ɜɵɫɬɭɩɚɬɶ ɜ ɤɚɱɟɫɬɜɟ 
ɧɚɱɚɥɶɧɨ ɢ ɤɨɧɟɱɧɨɣ ɬɨɱɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ. ɇɚ 
ɪɢɫɭɧɤɟ 10 ɩɨɤɚɡɚɧ ɩɨɫɬɪɨɟɧɧɵɣ ɤɨɥɶɰɟɜɨɣ 
ɦɚɪɲɪɭɬ 

 

 
 

Ɋɢɫɭɧɨɤ 10 – ɉɨɫɬɪɨɟɧɧɵɣ ɤɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ 

 

Ɍɚɤ ɠɟ ɧɚ ɪɢɫɭɧɤɟ 11 ɨɬɨɛɪɚɠɟɧɚ ɱɚɫɬɶ 
ɫɥɨɜɟɫɧɵɯ ɨɩɢɫɚɧɢɣ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ 
ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɦɚɪɲɪɭɬɚ 

 

 
Ɋɢɫɭɧɨɤ 11 – ɉɪɢɦɟɪ ɫɥɨɜɟɫɧɨɝɨ ɨɩɢɫɚɧɢɹ 

ɩɨɫɬɪɨɟɧɧɨɝɨ ɦɚɪɲɪɭɬɚ 

  

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɇɚɱɚɬɶ ɫɧɚɱɚɥɚ» 
ɫɨɫɬɨɹɧɢ ɨɤɧɚ ɫɛɪɨɫɢɬɫɹ ɢ ɜɟɪɧɟɬɫɹ ɤ ɧɚɱɚɥɶɧɨɦɭ 
ɜɚɪɢɚɧɬɭ, ɤɨɬɨɪɵɣ ɛɵɥ ɩɪɟɞɨɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
8. 

ɉɪɢ ɜɜɨɞɟ ɚɞɪɟɫɚ ɫɥɨɜɟɫɧɨ ɜ ɬɟɤɫɬɨɜɨɟ 
ɩɨɥɟ ɩɪɨɝɪɚɦɦɚ ɩɪɟɨɛɪɚɡɭɟɬ ɷɬɨɬ ɬɟɤɫɬ ɜ ɬɨɱɧɨɟ 
ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɧɚɡɜɚɧɢɟ ɢ ɨɬɦɟɬɢɬ ɟɝɨ ɧɚ ɤɚɪɬɟ. 
ɇɚ ɪɢɫɭɧɤɟ 12 ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ 
ɚɞɪɟɫɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ 

ɝɟɨɥɨɤɚɰɢɢ. 
 

 
Ɋɢɫɭɧɨɤ 12 – Ⱦɨɛɚɜɥɟɧɢɟ ɫɥɨɜɟɫɧɨɝɨ ɚɞɪɟɫɚ ɧɚ 

ɤɚɪɬɭ 

 

ɉɪɢ ɠɟɥɚɧɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɛɚɜɢɬɶ 
ɧɟɫɤɨɥɶɤɨ ɬɨɱɟɤ ɧɚ ɤɚɪɬɭ, ɟɦɭ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɠɚɬɶ ɧɚ ɫɫɵɥɤɭ ɫ ɬɟɤɫɬɨɦ «ɞɨɛɚɜɢɬɶ ɫɩɢɫɤɨɦ ɩɨ 
ɚɞɪɟɫɚɦ ɢɥɢ ɤɨɨɪɞɢɧɚɬɚɦ (ХКЭ, ХЧР)».  

ɇɚ ɪɢɫɭɧɤɟ 13 ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɨɛɚɜɥɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɚɞɪɟɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɬɨɞɨɜ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɝɟɨɥɨɤɚɰɢɢ. 

 



                                                            ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                      

                                                              Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ №  4(10), 2017 

 

 

69 

 

 
Ɋɢɫɭɧɨɤ 13 – Ⱦɨɛɚɜɥɟɧɢɟ ɫɩɢɫɤɚ ɚɞɪɟɫɨɜ 

 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɠɟɥɚɟɦɨɝɨ ɦɚɪɲɪɭɬɚ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɭɤɚɡɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɨɩɰɢɢ ɦɚɪɲɪɭɬɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 14. 

 

 
Ɋɢɫɭɧɨɤ 14 – Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɰɢɢ ɩɨɫɬɪɨɟɧɢɹ 

ɦɚɪɲɪɭɬɚ 

 

ɉɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɥɸɛɨɝɨ ɢɡ 
ɦɚɪɲɪɭɬɨɜ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɬɚɧɨɜɹɬɫɹ ɞɨɫɬɭɩɧɵ 
ɮɭɧɤɰɢɢ ɷɤɫɩɨɪɬɚ ɦɚɪɲɪɭɬɚ ɥɸɛɵɦ ɢɡ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɢ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɹ, 
ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɩɨɪɹɞɤɚ ɫɥɟɞɨɜɚɧɢɹ ɧɚ 
ɠɟɥɚɟɦɵɣ. 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «Ɋɟɲɢɬɶ ɡɚɞɚɱɭ 
VRP» ɩɨɥɶɡɨɜɚɬɟɥɶ ɛɭɞɟɬ ɩɟɪɟɧɚɩɪɚɜɥɟɧ ɧɚ 
ɞɪɭɝɭɸ ɮɨɪɦɭ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɚɧɚɥɨɝɢɱɧɵɣ 
ɮɭɧɤɰɢɨɧɚɥ. ɇɚ ɷɬɨɣ ɮɨɪɦɟ ɜɨɡɦɨɠɧɨ 
ɜɵɩɨɥɧɟɧɢɟ ɩɨɫɬɪɨɟɧɢɹ ɦɚɪɲɪɭɬɨɜ ɞɥɹ 
ɧɟɫɤɨɥɶɤɢɯ ɤɭɪɶɟɪɨɜ ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ ɩɨ 
ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɜɫɟɯ ɞɨɫɬɭɩɧɵɯ ɤɭɪɶɟɪɨɜ ɢ 
ɦɢɧɢɦɢɡɚɰɢɢ ɢɯ ɩɭɬɢ. ɩɨɞ ɤɚɪɬɨɣ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɜɫɟɯ ɧɚɣɞɟɧɧɵɯ ɩɭɬɟɣ ɢ ɜɪɟɦɹ, 
ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɡɚɤɚɡɨɜ, ɫ 
ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜɨɡɦɨɠɧɨ ɨɞɢɧ ɤɭɪɶɟɪ ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɡɚɤɚɡɵ. Ɏɨɪɦɚ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 15. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɬɟɫɬɢɪɨɜɚɧɢɟ 
ɸɡɚɛɢɥɢɬɢ. 

ɘɡɚɛɢɥɢɬɢ-ɬɟɫɬɢɪɨɜɚɧɢɟ — ɷɬɨ 
ɢɫɫɥɟɞɨɜɚɧɢɟ, ɜɵɩɨɥɧɹɟɦɨɟ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ, 
ɭɞɨɛɟɧ ɥɢ ɧɟɤɨɬɨɪɵɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɨɛɴɟɤɬ 
(ɬɚɤɨɣ ɤɚɤ ɜɟɛ-ɫɬɪɚɧɢɰɚ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ 
ɢɧɬɟɪɮɟɣɫ ɢɥɢ ɭɫɬɪɨɣɫɬɜɨ) ɞɥɹ ɟɝɨ 
ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɩɪɢɦɟɧɟɧɢɹД5Ж. 

 

 
Ɋɢɫɭɧɨɤ 15 – Ɏɨɪɦɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ VRP 

 

ɉɪɨɜɟɪɤɚ ɷɪɝɨɧɨɦɢɱɧɨɫɬɢ — ɦɟɬɨɞ ɨɰɟɧɤɢ 
ɭɞɨɛɫɬɜɚ ɩɪɨɞɭɤɬɚ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɨɫɧɨɜɚɧɧɵɣ 
ɧɚ ɩɪɢɜɥɟɱɟɧɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɤɚɱɟɫɬɜɟ 
ɬɟɫɬɢɪɨɜɳɢɤɨɜ, ɢɫɩɵɬɚɬɟɥɟɣ ɢ ɫɭɦɦɢɪɨɜɚɧɢɢ 
ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɧɢɯ ɜɵɜɨɞɨɜ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɧɟɩɪɹɦɨɣ ɦɟɬɨɞ 
ɬɟɫɬɢɪɨɜɚɧɢɹ. Ȼɵɥɚ ɫɨɛɪɚɧɚ ɮɨɤɭɫ-ɝɪɭɩɩɚ (5 
ɱɟɥɨɜɟɤ) ɷɤɫɩɟɪɬɨɜ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 
Ʉɚɠɞɨɦɭ ɷɤɫɩɟɪɬɭ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɞɚɧɧɨɟ 
ɩɪɢɥɨɠɟɧɢɟ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɷɤɫɩɟɪɬɨɦ ɢ 
ɩɪɢɥɨɠɟɧɢɟɦ ɩɪɨɬɨɤɨɥɢɪɨɜɚɥɨɫɶ. Ɋɟɡɭɥɶɬɚɬɵ 
ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬɵ ɸɡɚɛɢɥɢɬɢ-ɬɟɫɬɢɪɨɜɚɧɢɹ 
Ɋɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɍɞɨɜɥɟɬɜɨɪɟɧ 

ɧɨɫɬɶ 

90 % 30% + 

90% 30% + 

100% 30% + 

90% 30% + 

95% 30% + 

85% 45% +- 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɮɨɤɭɫ-ɝɪɭɩɩɚ 
ɨɩɪɟɞɟɥɢɥɚ, ɱɬɨ ɩɪɢɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ 
ɢɧɬɭɢɬɢɜɧɨ-ɩɨɧɹɬɧɵɦ ɢ ɷɮɮɟɤɬɢɜɧɵɦ. 
ɉɨɫɥɟɞɧɢɣ ɪɟɫɩɨɧɞɟɧɬ ɨɫɬɚɥɫɹ ɧɟ ɫɥɢɲɤɨɦ 
ɞɨɜɨɥɟɧ ɫɤɨɪɨɫɬɶɸ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɢ 
ɞɢɡɚɣɧɨɦ ɢɧɬɟɪɮɟɣɫɚ 

ȼɵɜɨɞɵ 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɨ 
ɪɚɫɫɦɨɬɪɟɧɚ ɬɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɤɪɚɬɱɚɣɲɢɯ ɦɚɪɲɪɭɨɜ ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɚɧɚɥɨɝɨɜ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɡɚɞɚɱɢ. 

Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ 
ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɛɵɫɬɪɨɣ ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ. 
Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɧɵɣ ɩɪɨɞɭɤɬ ɛɵɥ ɧɚɩɢɫɚɧ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɡɵɤɨɜ HTML, CSS ɢ JКЯКЬМЫТpЭ ɢ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ 
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ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɉɈ, ɬɚɤ ɢ ɜ ɤɚɱɟɫɬɜɟ 
ɜɫɬɪɚɢɜɚɟɦɨɝɨ ɦɨɞɭɥɹ ɜ ɫɢɫɬɟɦɵ ɬɢɩɚ 1ɋ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɭɥɭɱɲɚɬɶ ɢ 
ɞɨɪɚɛɚɬɵɜɚɬɶ ɫɢɫɬɟɦɭ. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. JavaScript API - Google Maps JavaScript 

API е GШШРХО DОЯОХШpОЫЬ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ // 
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Ɇɚɤɨɝɨɧ ɋ.Ⱥ., ɋɢɬɧɢɤɨɜɚ Ɉ.Ⱦ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɛɵɫɬɪɨɣ ɞɨɫɬɚɜɤɢ ɬɨɜɚɪɨɜ.В ɞаɧɧɨɣ ɪаɛɨɬɟ ɛɵɥа ɪаɫɫɦɨɬɪɟɧа 
ɡаɞаɱа ɩɨɫɬɪɨɟɧɢɹ ɨɩɬɢɦаɥɶɧɨɝɨ ɦаɪɲɪуɬа ɛɵɫɬɪɨɣ ɞɨɫɬаɜɤɢ ɬɨɜаɪɨɜ, ɫуɳɟɫɬɜуɸɳɢɟ 
ɩɪɨɝɪаɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɩɪɟɞɨɫɬаɜɥɹɸɳɢɟ ɩɨɞɨɛɧɵɣ ɮуɧɤɰɢɨɧаɥ ɧа ɤɨɦɦɟɪɱɟɫɤɨɣ ɨɫɧɨɜɟ, 
ɩɪɢɜɟɞɟɧɨ ɨɩɢɫаɧɢɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɹɢ ɪɟаɥɢɡаɰɢɢ ɫɨɛɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɨɫɬаɜɥɹɸɳɟɣ 
ɮуɧɤɰɢɨɧаɥ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɩɬɢɦаɥɶɧɨɝɨ ɦаɪɲɪуɬа ɛɵɫɬɪɨɣ ɞɨɫɬаɜɤɢ 
ɬɨɜаɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɦɨɞɢɮɢɰɢɪɨɜаɧɧɨɝɨ аɥɝɨɪɢɬɦа ɦуɪаɜɶɢɧɨɝɨ ɩɨɢɫɤа 
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НОХТvОrв oП РooНs”. In this paper was considered the problem of constructing an optimal route for the 
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necessary for constructing the optimal route for the rapid delivery of goods using a modified ant colony 

optimization algorithm. 
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