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Ⱦɩɦɩɝɛɨɠɨɥɩ ɇ.Ƚ., ɤ.ɟ.ɧ., ɞɨɰɟɧɬ, 
Ʉɇɍ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ 

 
ɊɉȼɎȿɉȽȻ ȾɋȻɏȲɅɎ ɋɎɐɎ ɍɋȻɈɌɊɉɋɍɎ ɆɉȾȲɌɍɃɒɈɉȳ ɅɉɇɊȻɈȲȳ ɈȻ ɉɌɈɉȽȲ 

ȻɆȾɉɋɃɍɇɎ ɅɆȻɋɅȻ-ɋȻɄɍȻ 
Ƚɨɥɨɜɚɧɟɧɤɨ Ɇ.ȼ. ɉɈȻɍȾɈȼȺ ȽɊȺɎȱɄɍ Ɋɍɏɍ ɌɊȺɇɋɉɈɊɌɍ ɅɈȽȱɋɌɂɑɇɈȲ ɄɈɆɉȺɇȱȲ ɇȺ ɈɋɇɈȼȱ ȺɅȽɈɊɂɌɆɍ ɄɅȺɊɄȺ-ɊȺɃɌȺ 
 

Ɋɨɡɝɥɹɧɭɬɨ ɩɪɨɛɥɟɦɭ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɭ ɪɭɯɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɥɨɝɿɫɬɢɱɧɨʀ 
ɤɨɦɩɚɧɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɥɝɨɪɢɬɦɭ Кɥɚɪɤɚ-Ɋɚɣɬɚ. Ɉɛ’єɤɬɨɦ ɨɩɬɢɦɿɡɚɰɿʀ ɝɪɚɮɿɤɭ ɪɭɯɭ 
ɬɪɚɧɫɩɨɪɬɭ ɜɢɫɬɭɩɢɥɚ ɥɨɤɚɥɶɧɚ ɥɨɝɿɫɬɢɱɧɚ ɦɟɪɟɠɚ ɨɤɪɟɦɨɝɨ ɦɿɫɬɚ «ɰɟɧɬɪɚɥɶɧɢɣ ɬɟɪɦɿɧɚɥ - 
ɜɿɞɞɿɥɟɧɧɹ».  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɥɨɝɿɫɬɢɤɚ, ɚɥɝɨɪɢɬɦ Кɥɚɪɤɚ-Ɋɚɣɬɚ (CW), ɥɨɝɿɫɬɢɱɧɚ ɦɟɪɟɠɚ, ɡɚɞɚɱɚ 
ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɭ (VRP), ɥɨɝɿɫɬɢɱɧɚ ɤɨɦɩɚɧɿɹ, ɫɟɪɜɿɫɢ Google. 

 
Ɋɩɬɭɛɨɩɝɥɛ ɪɫɩɜɦɠɧɣ. ɇɟɨɛɯɿɞɧɿɫɬɶ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ 

ɥɨɝɿɫɬɢɱɧɨɝɨ ɫɟɪɜɿɫɭ ɥɨɝɿɫɬɢɱɧɢɦɢ ɤɨɦɩɚɧɿɹɦɢ ɫɬɜɨɪɸє ɩɟɪɟɞɭɦɨɜɢ ɞɥɹ ɛɿɥɶɲ 
ɚɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ʀɯ ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ ɧɚɭɤɨɜɨɝɨ ɚɩɚɪɚɬɭ. Ɉɫɤɿɥɶɤɢ ɡɚ 
ɩɟɜɧɨɝɨ ɤɪɢɬɢɱɧɨɝɨ ɪɿɜɧɹ ɦɚɫɲɬɚɛɿɜ ɬɚ ɫɤɥɚɞɧɨɫɬɿ ɡɚɜɞɚɧɶ ʀɯ ɜɢɪɿɲɟɧɧɹ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɟɜɪɢɫɬɢɱɧɢɯ ɩɿɞɯɨɞɿɜ ɧɚɜɿɬɶ ɞɨɫɜɿɞɱɟɧɢɦɢ ɮɚɯɿɜɰɹɦɢ-ɩɪɚɤɬɢɤɚɦɢ 
ɜɢɹɜɥɹєɬɶɫɹ ɜɤɪɚɣ ɩɪɨɛɥɟɦɧɢɦ ɚɛɨ ɣ ɜɡɚɝɚɥɿ ɧɟɦɨɠɥɢɜɢɦ. Ɉɞɧɢɦ ɿɡ ɩɪɢɤɥɚɞɿɜ 
ɧɚɭɤɨɜɨɝɨ ɿɧɫɬɪɭɦɟɧɬɚɪɿɸ, ɳɨ ɦɨɠɟ ɛɭɬɢ ɤɨɪɢɫɧɢɦ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɩɪɚɤɬɢɱɧɢɯ 
ɥɨɝɿɫɬɢɱɧɢɯ ɩɪɨɛɥɟɦ, є ɡɚɞɚɱɚ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɩɟɪɟɜɟɡɟɧɶ (ɚɛɨ ɜ ɿɧɲɨɦɭ ɜɚɪɿɚɧɬɿ 
ɧɚɡɜɢ – ɡɚɞɚɱɚ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɭ), ɜɿɞɨɦɚ ɬɚɤɨɠ ɜ ɥɿɬɟɪɚɬɭɪɿ ɩɿɞ 
ɚɛɪɟɜɿɚɬɭɪɨɸ VRP (ɜɿɞ ɚɧɝɥ. ЯОСТМХО ЫШЮЭТЧР ЩЫШЛХОЦ). ȼ ɧɚɣɛɿɥɶɲ ɡɚɝɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ 
ɜɨɧɚ ɩɨɥɹɝɚє ɭ ɜɢɛɨɪɿ ɨɩɬɢɦɚɥɶɧɢɯ ɦɚɪɲɪɭɬɿɜ ɪɭɯɭ ɫɭɤɭɩɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, 
ɪɨɡɬɚɲɨɜɚɧɢɯ ɜ ɨɞɧɨɦɭ ɚɛɨ ɞɟɤɿɥɶɤɨɯ ɩɭɧɤɬɚɯ (ɞɟɩɨ), ɹɤɿ ɦɚɸɬɶ ɡɚɛɟɡɩɟɱɢɬɢ 
ɞɨɫɬɚɜɤɭ ɜɚɧɬɚɠɿɜ ɬɟɪɢɬɨɪɿɚɥɶɧɨ ɜɿɞɞɚɥɟɧɢɦ ɤɥɿєɧɬɚɦ (ɪɨɡɬɚɲɨɜɚɧɢɦ ɭ ɪɿɡɧɢɯ 
ɦɿɫɰɹɯ). ɇɚ ɨɫɧɨɜɿ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɜɢɪɿɲɭєɬɶɫɹ ɳɟ 
ɛɿɥɶɲ ɜɚɠɥɢɜɚ ɜ ɩɪɚɤɬɢɱɧɨɦɭ ɫɟɧɫɿ ɡɚɞɚɱɚ – ɩɨɛɭɞɨɜɚ ɝɪɚɮɿɤɭ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɭ. 

Ȼɨɛɦʀɢ ɩɬɭɛɨɨʀɰ ɟɩɬɦʀɟɡɠɨɷ ʀ ɪɮɜɦʀɥɛɱʀɤ. Ɂɚɞɚɱɚ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɭ 
ɬɪɢɜɚɥɢɣ ɱɚɫ ɩɪɢɜɟɪɬɚє ɭɜɚɝɭ ɡɚɤɨɪɞɨɧɧɢɯ ɬɚ ɜɿɬɱɢɡɧɹɧɢɯ ɞɨɫɥɿɞɧɢɤɿɜ. ɋɟɪɟɞ 
ɜɿɬɱɢɡɧɹɧɢɯ ɞɨɫɥɿɞɧɢɤɿɜ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɪɨɛɨɬɢ ɇɚɣɞɶɨɧɨɜɚ ȱ.Ɇ., ɹɤɢɣ ɞɥɹ 
ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɩɪɨɩɨɧɭє ɦɚɬɟɦɚɬɢɱɧɭ 
ɦɨɞɟɥɶ ɬɨɩɨɥɨɝɿʀ ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ Д1Ж; Ȼɚɪɛɚɲɨɜɚ ȱ.Ⱥ., Ɉɝɧєɜɨɝɨ Ɉ.ȼ., ɹɤɿ 
ɪɨɡɝɥɹɞɚɸɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɥɝɨɪɢɬɦɭ ɦɭɪɚɲɢɧɢɯ ɤɨɥɨɧɿɣ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɰɿєʀ ɡɚɞɚɱɿ 
[2]; Ⱥɥɶɤɟɦɢ ȼ.Ƚ., ɹɤɢɣ ɚɤɰɟɧɬɭє ɭɜɚɝɭ ɧɚ ɧɟɨɛɯɿɞɧɨɫɬɿ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɪɚɯɭɜɚɧɧɹ 
ɿɧɬɟɪɟɫɿɜ ɹɤ ɩɟɪɟɜɿɡɧɢɤɿɜ, ɬɚɤ ɿ ɜɿɞɩɪɚɜɧɢɤɿɜ ɜɚɧɬɚɠɿɜ ɩɪɢ ɩɨɲɭɤɭ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɨɡɜ’ɹɡɤɭ ɡɚɞɚɱɿ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɭ [3]. ɋɟɪɟɞ ɿɧɨɡɟɦɧɢɯ ɞɨɫɥɿɞɧɢɤɿɜ ɡɧɚɱɧɚ 
ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɚɥɝɨɪɢɬɦɭ ɦɭɪɚɲɢɧɢɯ ɤɨɥɨɧɿɣ Д4Ж ɬɚ ɝɟɧɟɬɢɱɧɢɦ ɚɥɝɨɪɢɬɦɚɦ Д5Ж, 
ɹɤ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɡɚɫɨɛɚɦ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɭ.  

Ɉɠɝɣɫʀɳɠɨʀ ɲɛɬɭɣɨɣ ɪɫɩɜɦɠɧɣ. ɍ ɡɜ’ɹɡɤɭ ɡ ɜɢɫɨɤɨɸ ɨɛɱɢɫɥɸɜɚɥɶɧɨɸ 
ɫɤɥɚɞɧɿɫɬɸ ɡɚɞɚɱɿ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɭ, ɜɿɞɨɦɿ ɦɟɬɨɞɢ ʀʀ ɪɨɡɜ’ɹɡɤɭ ɞɚɸɬɶ  
ɧɚɛɥɢɠɟɧɿ ɪɿɲɟɧɧɹ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɪɿɡɧɢɦ ɪɿɜɧɟɦ ɟɮɟɤɬɢɜɧɨɫɬɿ. ɏɨɱɚ ɧɚɡɜɚɧɿ 
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ɜɢɳɟ ɦɟɬɨɞɢ ɣ ɞɚɸɬɶ ɩɨɪɿɜɧɹɧɨ ɛɿɥɶɲ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɩɪɨɬɟ ɡ ɨɝɥɹɞɭ 
ɧɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɪɚɯɭɜɚɧɧɹ ɪɹɞɭ ɩɪɚɤɬɢɱɧɢɯ ɨɛɦɟɠɟɧɶ ɩɪɢ ɩɨɛɭɞɨɜɿ ɝɪɚɮɿɤɭ ɪɭɯɭ 
ɬɪɚɧɫɩɨɪɬɭ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ є ɭɫɤɥɚɞɧɟɧɢɦ. Ɍɨɞɿ ɹɤ ɡɚɫɬɨɫɭɜɚɧɧɹ ɛɿɥɶɲ ɩɪɨɫɬɨɝɨ ɣ 
ɞɨɛɪɟ ɜɿɞɨɦɨɝɨ ɚɥɝɨɪɢɬɦɭ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ ɜ ɪɚɦɤɚɯ ɫɩɟɰɿɚɥɶɧɨʀ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ 
ɫɯɟɦɢ, ɞɟ ɜɿɧ ɜɢɫɬɭɩɚє ɜ ɪɨɥɿ ɫɩɟɰɢɮɿɱɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ ɜɿɞɛɨɪɭ ɞɨɩɭɫɬɢɦɢɯ 
ɦɚɪɲɪɭɬɿɜ, ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɟɮɟɤɬɢɜɧɟ ɩɪɚɤɬɢɱɧɟ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɩɨɛɭɞɨɜɢ 
ɝɪɚɮɿɤɭ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɚ ɧɚ ɞɚɧɢɣ ɱɚɫ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɪɨɡɜ’ɹɡɤɭ ɧɟ ɦɚє. 
Ɍɢɦ ɛɿɥɶɲɟ, ɳɨ ɡɚ ɨɰɿɧɤɚɦɢ ɨɤɪɟɦɢɯ ɞɨɫɥɿɞɧɢɤɿɜ, ɡɨɤɪɟɦɚ, Ƚɭɠɟɜɫɶɤɨʀ Ʌ.Ⱥ. ɬɚ 
Ⱦɚɧɢɥɟɧɤɨ ȱ.ȼ., ɩɨɯɢɛɤɚ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɰɶɨɝɨ ɦɟɬɨɞɭ є ɜɿɞɧɨɫɧɨ ɧɟɡɧɚɱɧɨɸ ɣ ɜ 
ɫɟɪɟɞɧɶɨɦɭ ɧɟ ɩɟɪɟɜɢɳɭє 5-10% [6]. 

Ɉɬɠɟ, ɧɠɭɩɹ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɦɟɬɨɞɢɱɧɢɯ ɡɚɫɚɞ ɩɨɛɭɞɨɜɢ ɞɨɛɨɜɨɝɨ 
ɝɪɚɮɿɤɭ ɪɭɯɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɥɨɝɿɫɬɢɱɧɨʀ ɤɨɦɩɚɧɿʀ ɜ ɥɨɤɚɥɶɧɿɣ ɦɟɪɟɠɿ ɡ 
ɨɞɧɢɦ ɰɟɧɬɪɚɥɶɧɢɦ ɬɟɪɦɿɧɚɥɨɦ ɧɚ ɨɫɧɨɜɿ ɚɥɝɨɪɢɬɦɭ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ. 

Ƚɣɥɦɛɟɠɨɨɺ ɩɬɨɩɝɨɩɞɩ ɧɛɭɠɫʀɛɦɮ. Ȼɚɡɨɜɚ ɡɚɞɚɱɚ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɭ 
ɦɨɠɟ ɛɭɬɢ ɞɨɩɨɜɧɟɧɚ ɪɿɡɧɨɝɨ ɪɨɞɭ ɨɛɦɟɠɟɧɧɹɦɢ, ɨɫɧɨɜɧɢɦɢ ɡ ɹɤɢɯ є: 

• ɨɛɦɟɠɟɧɧɹ ɧɚ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ (ɦɿɫɬɤɿɫɬɶ) ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɡɨɤɪɟɦɚ, 
ɧɚɹɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɪɿɡɧɨʀ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ (CVRP); 

• ɱɚɫɨɜɿ ɨɛɦɟɠɟɧɧɹ (VRPTА); 
• ɞɢɧɚɦɿɱɧɢɣ ɯɚɪɚɤɬɟɪ ɮɨɪɦɭɜɚɧɧɹ ɨɛɫɹɝɿɜ ɜɚɧɬɚɠɿɜ (DVRP) Д4Ж; 
• ɨɞɧɨɫɬɨɪɨɧɧɹ ɞɨɫɬɚɜɤɚ ɚɛɨ ɞɜɨɫɬɨɪɨɧɧɹ (ɩɪɹɦɚ ɣ ɡɜɨɪɨɬɧɹ) ɞɨɫɬɚɜɤɚ 

ɜɚɧɬɚɠɭ. 
ȼɤɚɡɚɧɿ ɨɛɦɟɠɟɧɧɹ є ɜɤɪɚɣ ɜɚɠɥɢɜɢɦɢ ɜ ɤɨɧɬɟɤɫɬɿ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ 

ɡɚɞɚɱɿ ɦɚɪɲɪɭɬɢɡɚɰɿʀ ɩɟɪɟɜɟɡɟɧɶ. Ɍɚɤ, ɨɫɨɛɥɢɜɚ ɜɚɠɥɢɜɿɫɬɶ ɨɛɦɟɠɟɧɧɹ ɩɨ 
ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ ɞɥɹ ɪɟɚɥɿɣ ɨɤɪɟɦɢɯ ɭɤɪɚʀɧɫɶɤɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɤɨɦɩɚɧɿɣ 
ɩɨɹɫɧɸєɬɶɫɹ ɬɢɦ, ɳɨ ɜɨɧɢ ɡɦɭɲɟɧɿ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɜɤɪɚɣ ɧɟɨɞɧɨɪɿɞɧɢɦ ɬɪɚɧɫɩɨɪɬɧɢɦ 
ɩɚɪɤɨɦ. ɐɟ ɦɚє ɫɜɨʀ ɩɪɢɱɢɧɢ, ɡɨɤɪɟɦɚ ɣ ɨɛɦɟɠɟɧɢɣ ɞɨɫɬɭɩ ɞɨ ɞɠɟɪɟɥ ɮɿɧɚɧɫɭɜɚɧɧɹ 
ɬɚ ʀɯ ɜɢɫɨɤɚ ɜɚɪɬɿɫɬɶ, ɳɨ ɧɟ ɞɨɡɜɨɥɹє ɨɞɧɨɱɚɫɧɨ ɮɨɪɦɭɜɚɬɢ ɨɞɧɨɬɢɩɧɢɣ ɩɚɪɤ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ɨɩɟɪɚɬɢɜɧɨ ɣɨɝɨ ɨɧɨɜɥɸɜɚɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɨɤɪɟɦɿ ɜɿɬɱɢɡɧɹɧɿ 
ɥɨɝɿɫɬɢɱɧɿ ɤɨɦɩɚɧɿʀ ɦɨɠɭɬɶ ɥɢɲɟ ɞɨɫɬɚɬɧɶɨ ɭɦɨɜɧɨ ɡɝɪɭɩɭɜɚɬɢ ɞɨɫɬɭɩɧɿ ɬɪɚɧɫɩɨɪɬɧɿ 
ɡɚɫɨɛɢ ɜ ɬɢɩɨɜɿ ɝɪɭɩɢ ɡɚ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɸ, ɩɪɢ ɰɶɨɦɭ ɮɚɤɬɢɱɧɨ ɦɚɥɨ ɧɟ ɤɨɠɧɚ 
ɨɞɢɧɢɰɹ ɬɪɚɧɫɩɨɪɬɭ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɿɧɞɢɜɿɞɭɚɥɶɧɨɸ ɜɟɥɢɱɢɧɨɸ 
ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ, ɜɿɞɦɿɧɧɨɸ ɜɿɞ ɿɧɲɢɯ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɝɪɭɩɢ.  

ɓɨ ɠ ɞɨ ɱɚɫɨɜɢɯ ɨɛɦɟɠɟɧɶ, ɬɨ ʀɯ ɜɪɚɯɭɜɚɧɧɹ ɧɟɨɛɯɿɞɧɟ ɡ ɨɝɥɹɞɭ ɧɚ ɩɨɬɪɟɛɭ 
ɫɤɥɚɞɚɧɧɹ ɪɨɡɤɥɚɞɭ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɳɨ ɤɪɢɬɢɱɧɨ ɜɚɠɥɢɜɢɣ ɞɥɹ 
ɟɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɩɨɬɨɤɚɦɢ ɥɨɝɿɫɬɢɱɧɨʀ ɤɨɦɩɚɧɿʀ. 

Ɍɚɤɨɠ ɜɤɪɚɣ ɜɚɠɥɢɜɟ ɜ ɩɪɚɤɬɢɱɧɨɦɭ ɤɥɸɱɿ ɜɪɚɯɭɜɚɧɧɹ ɞɢɧɚɦɿɱɧɨɝɨ ɯɚɪɚɤɬɟɪɭ 
ɮɨɪɦɭɜɚɧɧɹ ɨɛɫɹɝɿɜ ɜɚɧɬɚɠɿɜ, ɳɨ є ɩɪɟɞɦɟɬɨɦ ɩɟɪɟɜɟɡɟɧɧɹ ɜ ɬɪɚɧɫɩɨɪɬɧɿɣ ɦɟɪɟɠɿ. 
Ɉɫɤɿɥɶɤɢ ɨɛɫɹɝɢ ɡɚɩɚɫɿɜ ɬɨɜɚɪɿɜ, ɳɨ ɱɟɤɚɸɬɶ ɜɿɞɩɪɚɜɤɢ ɭ ɜɿɞɞɿɥɟɧɧɹɯ ɥɨɝɿɫɬɢɱɧɨʀ 
ɤɨɦɩɚɧɿʀ, ɮɨɪɦɭɸɬɶɫɹ ɧɟ ɨɞɧɨɦɨɦɟɧɬɧɨ, ɚ ɩɨɫɬɭɩɨɜɨ ɧɚɤɨɩɢɱɭɸɬɶɫɹ ɩɪɨɬɹɝɨɦ 
ɪɨɛɨɱɨɝɨ ɞɧɹ. 

ɉɨɱɚɬɤɨɦ ɩɟɪɲɨɝɨ ɟɬɚɩɭ ɩɪɨɰɟɞɭɪɢ ɪɨɡɜ’ɹɡɤɭ ɡɚɞɚɱɿ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɭ ɪɭɯɭ 
ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɨɫɧɨɜɿ ɚɥɝɨɪɢɬɦɭ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ, ɭɡɚɝɚɥɶɧɟɧɚ ɫɯɟɦɚ ɹɤɨʀ ɧɚɜɟɞɟɧɚ ɧɚ 
ɪɢɫ. 1, є ɮɨɪɦɭɜɚɧɧɹ ɦɚɫɢɜɭ ɜɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. ɐɟɣ ɦɚɫɢɜ ɡɚ ɞɠɟɪɟɥɚɦɢ ɨɬɪɢɦɚɧɧɹ 
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ɦɨɠɧɚ ɭɦɨɜɧɨ ɪɨɡɩɨɞɿɥɢɬɢ ɧɚ ɞɜɿ ɤɚɬɟɝɨɪɿʀ – ɜɧɭɬɪɿɲɧɿ ɞɚɧɿ ɤɨɦɩɚɧɿʀ ɬɚ ɡɨɜɧɿɲɧɹ 
ɿɧɮɨɪɦɚɰɿɹ.  

 

 
ɋɣɬ. 1. Ɏɢɛɞɛɦɷɨɠɨɛ ɬɰɠɧɛ ɪɠɫɳɩɞɩ ɠɭɛɪɮ ɪɫɩɱɠɟɮɫɣ ɫɩɢɝ’ɺɢɥɮ ɢɛɟɛɲʀ ɪɩɜɮɟɩɝɣ ɞɫɛɯʀɥɮ 

ɫɮɰɮ ɭɫɛɨɬɪɩɫɭɮ ɨɛ ɩɬɨɩɝʀ ɛɦɞɩɫɣɭɧɮ Ʌɦɛɫɥɛ-ɋɛɤɭɛ 

Ⱦɠɟɪɟɥɨ: ɩɨɛɭɞɨɜɚɧɨ ɚɜɬɨɪɨɦ. 
 

ȼɧɭɬɪɿɲɧɿ ɞɚɧɿ ɤɨɦɩɚɧɿʀ ɜɤɥɸɱɚɸɬɶ ɬɚɤɿ ɨɫɧɨɜɧɿ ɫɤɥɚɞɨɜɿ: 
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• ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɬɟɪɦɿɧɚɥ ɬɚ ɦɟɪɟɠɭ ɜɿɞɞɿɥɟɧɶ ɤɨɦɩɚɧɿʀ, ɚ ɬɚɤɨɠ ʀɯ 
ɪɨɡɬɚɲɭɜɚɧɧɹ. Ⱦɥɹ ɜɿɞɞɿɥɟɧɶ ɬɚɤɨɠ ɜɚɠɥɢɜɚ ɿɧɮɨɪɦɚɰɿɹ ɳɨɞɨ ʀɯ ɡɞɚɬɧɨɫɬɿ ɩɪɢɣɦɚɬɢ 
ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɪɿɡɧɨʀ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ (ɪɨɡɬɚɲɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɜɿɞɞɿɥɟɧɶ ɧɟ 
ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɭɜɚɬɢ ʀɯ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɜɟɥɢɤɨɬɨɧɚɠɧɢɦɢ ɚɜɬɨɦɨɛɿɥɹɦɢ);  

• ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɩɚɪɤ ɞɨɫɬɭɩɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɤɨɦɩɚɧɿʀ ɡ ʀɯ ɤɥɸɱɨɜɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ, ɜɢɬɪɚɬɢ ɩɚɥɶɧɨɝɨ ɧɚ ɤɿɥɨɦɟɬɪ ɩɪɨɛɿɝɭ; ɧɨɪɦɢ 
ɱɚɫɭ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɨ-ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɢɯ ɨɩɟɪɚɰɿɣ);  

• ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɞɨɛɨɜɭ ɡɚɪɨɛɿɬɧɭ ɩɥɚɬɭ ɜɨɞɿʀɜ (ɜɨɧɚ є ɜɚɠɥɢɜɚ, ɨɫɤɿɥɶɤɢ 
ɜɢɫɬɭɩɚє ɜ ɹɤɨɫɬɿ ɩɨɫɬɿɣɧɢɯ ɜɢɬɪɚɬ – ɹɤɳɨ ɬɪɚɧɫɩɨɪɬɧɢɣ ɡɚɫɿɛ ɡɚɪɟɡɟɪɜɨɜɚɧɨ, ɨɩɥɚɬɚ 
ɜɨɞɿɸ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɮɚɤɬɢɱɧɨɝɨ ɩɪɨɛɿɝɭ ɚɜɬɨɦɨɛɿɥɹ ɡɚ ɞɟɧɶ); 

• ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɪɟɠɢɦ ɪɨɛɨɬɢ ɬɟɪɦɿɧɚɥɭ ɬɚ ɜɿɞɞɿɥɟɧɶ, ɚ ɬɚɤɨɠ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ 
ɧɚɤɨɩɢɱɟɧɧɹ ɜɚɧɬɚɠɿɜ ɧɚ ɧɢɯ. 

Ʉɥɸɱɨɜɢɦɢ ɫɤɥɚɞɨɜɢɦɢ ɡɨɜɧɿɲɧɶɨʀ ɿɧɮɨɪɦɚɰɿʀ є ɞɚɧɿ ɦɚɬɪɢɰɿ ɜɿɞɫɬɚɧɿ ɬɚ ɱɚɫɭ ɦɿɠ 
ɬɟɪɦɿɧɚɥɨɦ ɬɚ ɜɿɞɞɿɥɟɧɧɹɦɢ. ɏɨɱɚ ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɬɚɤɢɦɢ ɞɚɧɢɦɢ ɦɨɠɟ 
ɜɨɥɨɞɿɬɢ ɣ ɫɚɦɚ ɥɨɝɿɫɬɢɱɧɚ ɤɨɦɩɚɧɿɹ, ɩɪɨɬɟ ɜ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɬɚɤɿ ɞɚɧɿ є 
ɧɟɩɨɜɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɜɿɞɨɛɪɚɠɚɸɬɶ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɜɿɞɫɬɚɧɿ ɬɚ ɱɚɫ ɥɢɲɟ ɦɿɠ 
ɨɤɪɟɦɢɦɢ ɩɚɪɚɦɢ ɩɭɧɤɬɿɜ ɦɟɪɟɠɿ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɮɚɤɬɢɱɧɨ ɡɚɫɬɨɫɨɜɭɜɚɧɢɦ 
ɦɚɪɲɪɭɬɚɦ. Ɍɨɞɿ ɹɤ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɨɪɦɚɥɿɡɨɜɚɧɢɯ ɩɪɨɰɟɞɭɪ ɦɚɪɲɪɭɬɢɡɚɰɿʀ, 
ɡɨɤɪɟɦɚ, ɣ ɚɥɝɨɪɢɬɦɭ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ, ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ɩɨɜɧɨʀ ɦɚɬɪɢɰɿ ɩɨɩɚɪɧɢɯ 
ɜɿɞɫɬɚɧɟɣ ɬɚ ɱɚɫɭ ɦɿɠ ɭɫɿɦɚ ɩɭɧɤɬɚɦɢ ɦɟɪɟɠɿ. Ⱦɨɧɟɞɚɜɧɚ ɩɨɛɭɞɨɜɚ ɜɤɚɡɚɧɢɯ ɦɚɬɪɢɰɶ 
ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɟɪɟɠ, ɳɨ ɜɤɥɸɱɚɸɬɶ ɤɿɥɶɤɚ ɞɟɫɹɬɤɿɜ ɩɭɧɤɬɿɜ, ɛɭɥɚ ɜɤɪɚɣ 
ɬɪɭɞɨɦɿɫɬɤɨɸ ɚɛɨ ɣ ɧɟɦɨɠɥɢɜɨɸ ɡɚɞɚɱɟɸ. Ɍɚɤ, ɬɪɚɧɫɩɨɪɬɧɚ ɦɟɪɟɠɚ, ɳɨ 
ɪɨɡɝɥɹɞɚɥɚɫɹ ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ, ɜɤɥɸɱɚɥɚ 42 ɩɭɧɤɬɢ. ɐɟ ɨɡɧɚɱɚє, 
ɳɨ, ɧɚɜɿɬɶ ɿɡ ɜɪɚɯɭɜɚɧɧɹɦ ɫɢɦɟɬɪɢɱɧɨɫɬɿ ɦɚɬɪɢɰɿ ɜɿɞɫɬɚɧɟɣ, ɞɥɹ ʀʀ ɩɨɛɭɞɨɜɢ ɫɥɿɞ 
ɨɩɪɚɰɸɜɚɬɢ ɩɪɢɛɥɢɡɧɨ 800 ɤɨɦɛɿɧɚɰɿɣ ɩɚɪ ɩɭɧɤɬɿɜ ɿ ɬɚɤɭ ɠ ɤɿɥɶɤɿɫɬɶ ɩɚɪ ɩɭɧɤɬɿɜ ɞɥɹ 
ɩɨɛɭɞɨɜɢ ɦɚɬɪɢɰɿ ɱɚɫɭ.  

ɉɪɨɬɟ ɪɨɡɜɢɬɨɤ ɫɭɱɚɫɧɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɡɨɤɪɟɦɚ, ɩɨɹɜɚ ɫɟɪɜɿɫɿɜ 
Google Maps, ɡɧɚɱɧɨ ɫɩɪɨɫɬɢɜ ɜɢɪɿɲɟɧɧɹ ɰɿєʀ ɡɚɞɚɱɿ. ɋɟɪɟɞ ɫɟɪɜɿɫɿɜ Google Maps є 
ɞɜɚ ɿɧɫɬɪɭɦɟɧɬɢ, ɤɨɪɢɫɧɿ ɞɥɹ ɩɨɛɭɞɨɜɢ ɜɤɚɡɚɧɢɯ ɜɢɳɟ ɦɚɬɪɢɰɶ. ɉɟɪɲɢɣ ɡ ɧɢɯ – 
ɫɟɪɜɿɫ НТЬЭКЧМО.ЦКЭЫТб. əɤ ɜɢɩɥɢɜɚє ɡ ɣɨɝɨ ɧɚɡɜɢ, ɡɚɞɚɜɲɢ ɜ ɹɤɨɫɬɿ ɚɪɝɭɦɟɧɬɿɜ ɞɜɚ 
ɦɚɫɢɜɢ – ɚɞɪɟɫɢ ɩɭɧɤɬɿɜ ɜɿɞɩɪɚɜɥɟɧɧɹ ɬɚ ɩɪɢɡɧɚɱɟɧɧɹ, – ɡɚɜɞɹɤɢ ɰɶɨɦɭ ɫɟɪɜɿɫɭ 
ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɦɚɬɪɢɰɸ ɩɨɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ ɬɚ ɱɚɫɭ ɦɿɠ ɰɢɦɢ ɩɭɧɤɬɚɦɢ. ɉɪɨɬɟ 
ɩɪɚɤɬɢɱɧɟ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɚɬɢɤɧɭɥɨɫɹ ɧɚ ɤɨɦɟɪɰɿɣɧɿ ɨɛɦɟɠɟɧɧɹ, ɬɨɦɭ ɡɚɞɚɱɚ 
ɩɨɛɭɞɨɜɢ ɦɚɬɪɢɰɿ ɩɨɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ ɬɚ ɱɚɫɭ ɦɿɠ ɩɭɧɤɬɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ 
ɛɭɥɚ ɜɢɪɿɲɟɧɚ ɡɚɜɞɹɤɢ ɿɧɲɨɦɭ ɫɟɪɜɿɫɭ ɜɿɞ ɤɨɦɩɚɧɿʀ Google – Maps.DirectionFinder. 
ɏɨɱɚ ɜɿɧ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɡɚ ɨɞɧɟ ɡɜɟɪɧɟɧɧɹ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɜɿɞɫɬɚɧɶ ɬɚ ɱɚɫ ɥɢɲɟ 
ɦɿɠ ɨɞɧɿєɸ ɩɚɪɨɸ ɩɭɧɤɬɿɜ, ɩɪɨɬɟ ɡɚɜɞɹɤɢ ɧɟɫɤɥɚɞɧɨɦɭ Java ɫɤɪɢɩɬɭ ɩɪɨɰɟɞɭɪɭ 
ɩɟɪɟɛɨɪɭ ɭɫɿɯ ɤɨɦɛɿɧɚɰɿɣ ɩɚɪ ɩɭɧɤɬɿɜ ɦɨɠɧɚ ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ, ɩɟɪɟɞɚɸɱɿ ɞɨ ɫɟɪɜɿɫɭ 
MКЩЬ.DТЫОМЭТШЧFТЧНОЫ ɚɞɪɟɫɢ ɤɨɦɛɿɧɚɰɿɣ ɩɭɧɤɬɿɜ ɡ ɥɢɫɬɚ Google Sheets ɿ ɡɚɩɨɜɧɸɸɱɢ 
ɧɚ ɿɧɲɢɯ ɥɢɫɬɚɯ ɪɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɫɟɪɜɿɫɭ ɩɨ ɨɛɱɢɫɥɟɧɧɸ ɜɿɞɫɬɚɧɟɣ ɬɚ ɱɚɫɭ ɞɥɹ 
ɤɨɠɧɨʀ ɩɚɪɢ ɩɭɧɤɬɿɜ. 

ɉɨɞɚɥɶɲɢɣ ɪɨɡɝɥɹɞ ɫɯɟɦɢ ɩɪɨɰɟɞɭɪɢ ɪɨɡɜ’ɹɡɤɭ ɡɚɞɚɱɿ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɭ ɪɭɯɭ 
ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɨɫɧɨɜɿ ɚɥɝɨɪɢɬɦɭ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ ɩɨɬɪɟɛɭє ɩɨɹɫɧɟɧɶ ɫɬɨɫɨɜɧɨ 
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ɫɩɟɰɢɮɿɤɢ ɞɿɹɥɶɧɨɫɬɿ ɥɨɝɿɫɬɢɱɧɨʀ ɤɨɦɩɚɧɿʀ, ɡɚ ɞɚɧɢɦɢ ɹɤɨʀ ɩɪɨɜɨɞɢɥɨɫɶ ɞɨɫɥɿɞɠɟɧɧɹ. 
Ɉɫɧɨɜɧɨɸ ɫɩɟɰɢɮɿɱɧɨɸ ɪɢɫɨɸ є ɚɫɢɦɟɬɪɢɱɧɿɫɬɶ ɞɨɛɨɜɢɯ ɜɚɧɬɚɠɧɢɯ ɩɨɬɨɤɿɜ ɜ ɦɟɪɟɠɿ 
«ɰɟɧɬɪɚɥɶɧɢɣ ɬɟɪɦɿɧɚɥ – ɜɿɞɞɿɥɟɧɧɹ». ɐɟ ɩɨɹɫɧɸєɬɶɫɹ ɬɢɦ, ɳɨ ɜɪɚɧɰɿ ɨɫɧɨɜɧɢɣ ɩɨɬɿɤ 
ɜɚɧɬɚɠɿɜ ɩɪɹɦɭє ɡ ɰɟɧɬɪɚɥɶɧɨɝɨ ɬɟɪɦɿɧɚɥɭ ɞɨ ɜɿɞɞɿɥɟɧɶ, ɨɫɤɿɥɶɤɢ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦɭ 
ɬɟɪɦɿɧɚɥɿ ɜɪɚɧɰɿ ɧɚɤɨɩɢɱɟɧɿ ɜɚɧɬɚɠɿ ɡ ɜɿɞɞɿɥɟɧɶ, ɞɨɫɬɚɜɥɟɧɿ ɜ ɤɿɧɰɿ ɦɢɧɭɥɨɝɨ ɞɧɹ, ɚ 
ɬɚɤɨɠ ɜɚɧɬɚɠɿ, ɹɤɿ ɧɚɞɿɣɲɥɢ ɡ ɿɧɲɢɯ ɦɿɫɬ (ɡɚ ɦɟɠɚɦɢ ɞɚɧɨʀ ɥɨɤɚɥɶɧɨʀ ɥɨɝɿɫɬɢɱɧɨʀ 
ɦɟɪɟɠɿ). ȼɜɟɱɟɪɿ, ɧɚɜɩɚɤɢ, ɨɫɧɨɜɧɢɣ ɩɨɬɿɤ ɩɪɹɦɭє ɡ ɜɿɞɞɿɥɟɧɶ, ɹɤɿ ɧɚɤɨɩɢɱɢɥɢ 
ɜɿɞɩɪɚɜɥɟɧɧɹ ɩɪɨɬɹɝɨɦ ɪɨɛɨɱɨɝɨ ɞɧɹ, ɞɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɬɟɪɦɿɧɚɥɭ.  

Ⱦɪɭɝɚ ɫɩɟɰɢɮɿɱɧɚ ɪɢɫɚ ɨɛɭɦɨɜɥɟɧɚ ɩɨɫɬɚɜɥɟɧɨɸ ɛɿɡɧɟɫ-ɡɚɞɚɱɟɸ – ɡɚɛɟɡɩɟɱɢɬɢ 
ɞɨɫɬɚɜɤɭ ɩɪɨɬɹɝɨɦ ɨɞɧɨɝɨ ɞɧɹ ɜɿɞɩɪɚɜɥɟɧɶ, ɹɤɿ ɧɚɞɿɣɲɥɢ ɡɪɚɧɤɭ ɣ ɞɨ ɩɟɜɧɨɝɨ 
ɜɢɡɧɚɱɟɧɨɝɨ ɱɚɫɭ, ɚɞɪɟɫɚɬɚɦ ɿɧɲɢɯ ɜɿɞɞɿɥɟɧɶ ɰɶɨɝɨ ɠ ɦɿɫɬɚ. 

ȼɪɚɯɨɜɭɸɱɿ ɰɿ ɨɫɨɛɥɢɜɨɫɬɿ, ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɭ ɪɭɯɭ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɩɨɞɿɥɹєɬɶɫɹ ɧɚ ɞɜɚ ɟɬɚɩɢ – «ɪɚɧɤɨɜɢɣ ɩɨɬɿɤ» ɬɚ «ɜɟɱɿɪɧɿɣ 
ɩɨɬɿɤ». ɉɪɚɤɬɢɱɧɨ ɚɩɪɨɛɨɜɚɧɢɣ ɛɭɜ ɩɟɪɲɢɣ ɟɬɚɩ, ɞɥɹ ɱɨɝɨ ɛɭɥɚ ɪɨɡɪɨɛɥɟɧɚ VBA-
ɩɪɨɝɪɚɦɚ ɜ ɫɟɪɟɞɨɜɢɳɿ Microsoft Excel, ɬɨɦɭ ɜɿɧ ɿ ɜɢɫɜɿɬɥɸєɬɶɫɹ ɜ ɪɚɦɤɚɯ ɞɚɧɨʀ 
ɪɨɛɨɬɢ. Ɋɟɚɥɿɡɚɰɿɹ ɞɪɭɝɨɝɨ ɟɬɚɩɭ, ɯɨɱɚ ɣ ɩɨɬɪɟɛɭє ɡɧɚɱɧɨʀ ɪɨɛɨɬɢ ɳɨɞɨ ɨɩɪɚɰɸɜɚɧɧɹ 
ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɞɭ, ɩɪɨɬɟ ɧɟ ɦɿɫɬɢɬɶ ɩɪɢɧɰɢɩɨɜɢɯ ɚɥɝɨɪɢɬɦɿɱɧɢɯ ɚɛɨ ɿɧɲɢɯ ɩɪɨɛɥɟɦ , 
ɹɤɿ ɧɟ ɜɢɪɿɲɭɸɬɶɫɹ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɩɟɪɲɨɝɨ ɟɬɚɩɭ.   

Ɉɬɠɟ, ɪɨɡɝɥɹɧɟɦɨ ɩɪɨɰɟɞɭɪɭ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɭ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɳɨɞɨ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɪɚɧɤɨɜɨɝɨ ɩɨɬɨɤɭ. əɤ ɜɢɞɧɨ ɡ ɿɥɸɫɬɪɚɰɿʀ ɧɚ ɪɢɫ. 1, ɰɟɣ ɟɬɚɩ ɨɯɨɩɥɸє 
ɞɜɚ ɤɪɨɤɢ – ɩɨɬɨɤɢ «ɬɟɪɦɿɧɚɥ – ɜɿɞɞɿɥɟɧɧɹ» ɬɚ «ɜɿɞɞɿɥɟɧɧɹ – ɬɟɪɦɿɧɚɥ».  

ɉɨɛɭɞɨɜɚ ɩɟɪɲɨɝɨ ɡ ɧɢɯ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɭɦɨɜɚɯ ɧɚɣɛɿɥɶɲɨʀ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ, 
ɨɫɤɿɥɶɤɢ ɭɫɿ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɡɧɚɯɨɞɹɬɶɫɹ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦɭ ɬɟɪɦɿɧɚɥɿ ɣ ɨɞɧɚɤɨɜɨ 
ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɞɿɹɧɿ ɞɥɹ ɪɨɛɨɬɢ ɧɚ ɭɫɿɯ ɦɨɠɥɢɜɢɯ ɦɚɪɲɪɭɬɚɯ. Ɍɨɦɭ ɩɨɛɭɞɨɜɿ 
ɪɟɚɥɶɧɨɝɨ ɝɪɚɮɿɤɭ ɪɭɯɭ ɤɨɧɤɪɟɬɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɩɟɜɧɢɦɢ ɦɚɪɲɪɭɬɚɦɢ 
ɩɟɪɟɞɭє ɩɪɨɰɟɞɭɪɚ ɩɨɛɭɞɨɜɢ ɩɨɩɟɪɟɞɧɿɯ ɦɚɪɲɪɭɬɿɜ.  

Ȳʀ ɨɫɨɛɥɢɜɿɫɬɶ ɩɨɥɹɝɚє ɭ ɬɨɦɭ, ɳɨ ɨɛɱɢɫɥɟɧɧɹ ɡɞɿɣɫɧɸɸɬɶɫɹ ɧɟ ɡɚ ɮɚɤɬɢɱɧɢɦɢ 
ɞɚɧɢɦɢ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ ɤɨɧɤɪɟɬɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ, ɚ ɡɚ ɭɫɟɪɟɞɧɟɧɢɦɢ ɞɚɧɢɦɢ 
ɩɟɜɧɢɯ ɝɪɭɩ ɚɜɬɨɦɨɛɿɥɿɜ, ɜ ɹɤɿ ɜɨɧɢ ɡ ɩɟɜɧɨɸ ɦɿɪɨɸ ɭɦɨɜɧɨɫɬɿ ɨɛ’єɞɧɚɧɿ. Ɍɚɤ, ɜ ɪɚɦɤɚɯ 
ɩɪɨɜɟɞɟɧɢɯ ɨɛɱɢɫɥɟɧɶ ɜɢɞɿɥɹɥɨɫɹ ɩ’ɹɬɶ ɬɢɩɿɜ ɚɜɬɨɦɨɛɿɥɿɜ (ɜɚɧɬɚɠɧɿ ɦɿɤɪɨɚɜɬɨɛɭɫɢ 
ɬɚ ɱɨɬɢɪɢ ɤɚɬɟɝɨɪɿʀ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ, ɳɨ ɪɿɡɧɹɬɶɫɹ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɸ ɜɿɞ 3 
ɬɨɧ ɞɨ 20 ɬɨɧ). 

ɉɨɛɭɞɨɜɚ ɩɨɩɟɪɟɞɧɿɯ ɦɚɪɲɪɭɬɿɜ ɩɨɬɨɤɭ «ɬɟɪɦɿɧɚɥ – ɜɿɞɞɿɥɟɧɧɹ» ɛɚɡɭєɬɶɫɹ ɧɚ 
ɞɜɨɯ ɞɿɹɯ. ɉɟɪɲɚ – ɩɨɛɭɞɨɜɚ ɦɚɹɬɧɢɤɨɜɢɯ ɦɚɪɲɪɭɬɿɜ. Ɇɚɹɬɧɢɤɨɜɿ ɦɚɪɲɪɭɬɢ 
ɛɭɞɭɸɬɶɫɹ, ɩɨɱɢɧɚɸɱɿ ɡ ɬɪɚɧɫɩɨɪɬɭ ɧɚɣɛɿɥɶɲɨʀ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ, ɞɨ ɧɚɣɦɟɧɲɨʀ. 
əɤɳɨ ɨɛɫɹɝ ɜɚɧɬɚɠɧɨɝɨ ɩɨɬɨɤɭ ɞɨ ɩɟɜɧɨɝɨ ɜɿɞɞɿɥɟɧɧɹ ɛɿɥɶɲɟ ɚɛɨ ɞɨɪɿɜɧɸє (ɡ 
ɜɪɚɯɭɜɚɧɧɹɦ ɩɟɜɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɜɿɞɫɨɬɤɭ ɧɟɞɨɜɚɧɬɚɠɟɧɧɹ) ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ 
ɬɪɚɧɫɩɨɪɬɭ ɜɿɞɩɨɜɿɞɧɨɝɨ ɬɢɩɭ, ɩɪɢɡɧɚɱɚєɬɶɫɹ ɦɚɹɬɧɢɤɨɜɢɣ ɦɚɪɲɪɭɬ. əɤɳɨ ɡɚɜɞɹɤɢ 
ɦɚɹɬɧɢɤɨɜɢɦ ɦɚɪɲɪɭɬɚɦ ɩɨɜɧɿɫɬɸ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɭ, ɬɨɞɿ 
ɡɚɥɢɲɨɤ ɜɚɧɬɚɠɭ ɞɥɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɜɿɞɞɿɥɟɧɧɹ ɫɬɚє ɧɭɥɶɨɜɢɦ ɣ ɰɟ ɜɿɞɞɿɥɟɧɧɹ ɞɚɥɿ ɧɟ 
ɜɪɚɯɨɜɭєɬɶɫɹ ɩɪɢ ɩɨɛɭɞɨɜɿ ɤɿɥɶɰɟɜɢɯ ɦɚɪɲɪɭɬɿɜ. 

Ⱦɚɥɿ ɞɥɹ ɜɿɞɞɿɥɟɧɶ, ɨɛɫɹɝɢ ɜɚɧɬɚɠɿɜ ɞɥɹ ɹɤɢɯ ɧɟɞɨɫɬɚɬɧɿ ɞɥɹ ɩɪɢɡɧɚɱɟɧɧɹ 
ɦɚɹɬɧɢɤɨɜɢɯ ɦɚɪɲɪɭɬɿɜ, ɚɛɨ ɞɥɹ ɹɤɢɯ ɡɚɥɢɲɢɥɢɫɹ ɨɛɫɹɝɢ ɜɚɧɬɚɠɿɜ, ɳɨ ɧɟ ɩɟɪɟɜɟɡɟɧɿ 
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ɡɚɜɞɹɤɢ ɦɚɹɬɧɢɤɨɜɢɦ ɦɚɪɲɪɭɬɚɦ, ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɨɰɟɞɭɪɚ ɩɨɛɭɞɨɜɢ ɩɨɩɟɪɟɞɧɿɯ 
ɤɿɥɶɰɟɜɢɯ ɦɚɪɲɪɭɬɿɜ. Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɩɨɩɟɪɟɞɧɿɯ ɤɿɥɶɰɟɜɢɯ ɦɚɪɲɪɭɬɿɜ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ 
ɚɥɝɨɪɢɬɦ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ. 

ɇɚ ɨɫɧɨɜɿ ɞɚɧɢɯ ɩɨɩɟɪɟɞɧɿɯ ɦɚɹɬɧɢɤɨɜɢɯ ɬɚ ɤɿɥɶɰɟɜɢɯ ɦɚɪɲɪɭɬɿɜ ɪɟɚɥɿɡɭєɬɶɫɹ 
ɧɚɫɬɭɩɧɚ ɩɪɨɰɟɞɭɪɚ – ɩɨɛɭɞɨɜɚ ɝɪɚɮɿɤɭ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɭ ɞɥɹ ɪɚɧɤɨɜɨɝɨ ɩɨɬɨɤɭ 
«ɬɟɪɦɿɧɚɥ – ɜɿɞɞɿɥɟɧɧɹ». ɉɨɛɭɞɨɜɚ ɝɪɚɮɿɤɿɜ ɬɚɤ ɫɚɦɨ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ ɦɚɤɫɢɦɚɥɶɧɨʀ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ, ɩɪɨɬɟ ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜɠɟ ɧɟ ɭɫɟɪɟɞɧɟɧɚ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ ɩɟɜɧɨɝɨ ɬɢɩɭ ɬɪɚɧɫɩɨɪɬɭ, 
ɚ ɪɟɚɥɶɧɚ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ ɤɨɧɤɪɟɬɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɨɞɢɧɢɰɿ.  

ɉɟɪɟɯɨɞɭ ɞɨ ɞɪɭɝɨɝɨ ɤɪɨɤɭ – ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɿɜ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɭ ɞɥɹ ɩɨɬɨɤɭ 
«ɜɿɞɞɿɥɟɧɧɹ – ɬɟɪɦɿɧɚɥ» – ɩɟɪɟɞɭє ɩɪɨɰɟɞɭɪɚ, ɹɤɚ ɭɦɨɜɧɨ ɧɚɡɜɚɧɚ «ɭɳɿɥɶɧɟɧɧɹ 
ɝɪɚɮɿɤɭ». Ȳʀ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɹɫɧɸєɬɶɫɹ ɬɢɦ, ɳɨ ɝɪɚɮɿɤ ɪɭɯɭ «ɬɟɪɦɿɧɚɥ – ɜɿɞɞɿɥɟɧɧɹ» 
ɞɥɹ ɤɨɠɧɨɝɨ ɡɚɞɿɹɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɩɨɱɢɧɚє ɛɭɞɭɜɚɬɢɫɹ ɡ ɱɚɫɭ ɜɿɞɤɪɢɬɬɹ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɬɟɪɦɿɧɚɥɭ. ɐɟ ɪɨɛɢɬɶɫɹ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɦɨɠɥɢɜɿɫɬɶ 
ɡɞɿɣɫɧɟɧɧɹ ɤɿɥɶɤɨɯ ɪɟɣɫɿɜ ɬɪɚɧɫɩɨɪɬɧɢɦ ɡɚɫɨɛɨɦ. ɉɪɨɬɟ ɡɚ ɨɤɪɟɦɢɦɢ ɦɚɪɲɪɭɬɚɦɢ, 
ɨɫɨɛɥɢɜɨ ɤɿɥɶɰɟɜɢɦɢ, ɩɟɜɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɡɞɿɣɫɧɸɸɬɶ ɥɢɲɟ ɨɞɢɧ ɪɟɣɫ. Ɍɨɞɿ ɞɥɹ 
ɟɮɟɤɬɢɜɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɜ ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɭ ɜɿɧ 
ɩɨɜɢɧɟɧ ɱɟɤɚɬɢ ɩɟɜɧɢɣ ɱɚɫ (ɿɧɤɨɥɢ ɡɧɚɱɧɢɣ) ɭ ɜɿɞɞɿɥɟɧɧɿ, ɳɨ є ɤɿɧɰɟɜɢɦ ɩɭɧɤɬɨɦ 
ɦɚɪɲɪɭɬɭ. Ɉɞɧɚɤ, ɞɟɹɤɿ ɜɿɞɞɿɥɟɧɧɹ ɧɟ ɦɚɸɬɶ ɨɛɥɚɲɬɨɜɚɧɨʀ ɞɿɥɹɧɤɢ ɞɥɹ ɬɪɢɜɚɥɨɝɨ 
ɩɪɨɫɬɨɸ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ. Ʉɪɿɦ ɬɨɝɨ, ɰɟɧɬɪɚɥɶɧɢɣ ɬɟɪɦɿɧɚɥ ɦɚє ɨɛɦɟɠɟɧɭ 
ɤɿɥɶɤɿɫɬɶ ɪɚɦɩ, ɬɨɦɭ ɡɚɛɟɡɩɟɱɢɬɢ ɡɚɜɚɧɬɚɠɟɧɧɹ ɭɫɿɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɜ ɨɞɢɧ ɿ ɬɨɣ 
ɠɟ ɱɚɫ ɬɟɠ ɧɟ ɦɨɠɟ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɿ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɩɪɨɰɟɞɭɪɚ, ɹɤɚ ɜɿɞɫɬɟɠɭє ɨɫɬɚɧɧɿ 
ɪɟɣɫɢ (ɜ ɧɚɩɪɹɦɤɭ «ɬɟɪɦɿɧɚɥ-ɜɿɞɞɿɥɟɧɧɹ») ɞɥɹ ɤɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɣ 
ɡɚɛɟɡɩɟɱɭє «ɡɫɭɜ» ɩɨɱɚɬɤɭ ɰɢɯ ɪɟɣɫɿɜ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɫɜɨєɱɚɫɧɭ 
ɞɨɫɬɚɜɤɭ ɜɚɧɬɚɠɭ ɡ ɬɟɪɦɿɧɚɥɭ ɧɚ ɜɿɞɞɿɥɟɧɧɹ ɣ ɩɪɢ ɰɶɨɦɭ ɦɿɧɿɦɿɡɭɜɚɬɢ ɩɪɨɫɬɨɸɜɚɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɜ ɨɫɬɚɧɧɶɨɦɭ ɩɭɧɤɬɿ ɦɚɪɲɪɭɬɭ ɜ ɨɱɿɤɭɜɚɧɧɿ ɜɚɧɬɚɠɭ ɞɥɹ 
ɡɚɜɚɧɬɚɠɟɧɧɹ. 

Ⱦɪɭɝɢɣ ɤɪɨɤ – ɩɨɛɭɞɨɜɚ ɝɪɚɮɿɤɿɜ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɭ ɞɥɹ ɩɨɬɨɤɭ «ɜɿɞɞɿɥɟɧɧɹ – 
ɬɟɪɦɿɧɚɥ» – ɪɟɚɥɿɡɭєɬɶɫɹ ɩɨɞɿɛɧɨ ɞɨ ɩɟɪɲɨɝɨ, ɩɪɨɬɟ ɡ ɬɿєɸ ɨɫɨɛɥɢɜɿɫɬɸ, ɳɨ 
ɩɨɩɟɪɟɞɧɿ ɦɚɹɬɧɢɤɨɜɿ ɬɚ ɤɿɥɶɰɟɜɿ ɦɚɪɲɪɭɬɢ ɧɟ ɛɭɞɭɸɬɶɫɹ. ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɞɨɫɬɚɬɧɶɨ 
ɜɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɛɭɞɭɜɚɬɢ ɝɪɚɮɿɤɢ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɭ 
ɡɚ ɦɚɹɬɧɢɤɨɜɢɦɢ ɬɚ ɤɿɥɶɰɟɜɢɦɢ ɦɚɪɲɪɭɬɚɦɢ. 

ȼɚɪɬɨ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɡɚɫɨɛɿɜ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɿɜ 
ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɜ ɥɨɝɿɫɬɢɱɧɿɣ ɦɟɪɟɠɿ ɜɢɯɨɞɢɬɶ ɡɚ ɪɚɦɤɢ ɫɭɬɨ ɡɚɜɞɚɧɶ 
ɞɢɫɩɟɬɱɟɪɢɡɚɰɿʀ ɣ ɟɮɟɤɬɢɜɧɨɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɬɪɚɧɫɩɨɪɬɨɦ. Ʉɪɿɦ ɰɢɯ 
ɩɪɹɦɢɯ ɡɚɜɞɚɧɶ, ɡɚɜɞɹɤɢ ɞɚɧɨɦɭ ɿɧɫɬɪɭɦɟɧɬɚɪɿɸ ɞɨɞɚɬɤɨɜɨ ɦɨɠɟ ɛɭɬɢ ɨɩɬɢɦɿɡɨɜɚɧɚ 
ɤɿɥɶɤɿɫɬɶ ɬɚ ɫɬɪɭɤɬɭɪɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɚɪɤɭ ɬɚ ɜɢɪɿɲɟɧɿ ɨɤɪɟɦɿ ɿɧɲɿ ɩɪɨɛɥɟɦɢ.  

Ƚɣɬɨɩɝɥɣ. Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɧɚ ɨɫɧɨɜɿ 
ɚɥɝɨɪɢɬɦɭ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ ɦɨɠɧɚ ɩɪɚɤɬɢɱɧɨ ɩɨɛɭɞɭɜɚɬɢ ɞɨɛɨɜɢɣ ɝɪɚɮɿɤ ɪɭɯɭ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɥɨɝɿɫɬɢɱɧɨʀ ɤɨɦɩɚɧɿʀ ɜ ɥɨɤɚɥɶɧɿɣ ɦɟɪɟɠɿ ɡ ɨɞɧɢɦ 
ɰɟɧɬɪɚɥɶɧɢɦ ɬɟɪɦɿɧɚɥɨɦ. ɉɨɛɭɞɨɜɚ ɰɶɨɝɨ ɝɪɚɮɿɤɭ ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɤɨɪɢɫɧɚ 
ɹɤ ɞɥɹ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɚ ɩɨɲɭɤɭ ɪɟɡɟɪɜɿɜ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɝɪɚɮɿɤɿɜ ɪɭɯɭ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɬɚɤ ɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɬɚ ɫɬɪɭɤɬɭɪɢ ɩɚɪɤɭ 



77 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ (ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɪɟɡɟɪɜɧɢɯ) ɜ ɭɦɨɜɚɯ ɤɨɥɢɜɚɧɧɹ ɨɛɫɹɝɿɜ 
ɜɚɧɬɚɠɧɢɯ ɩɨɬɨɤɿɜ ɜ ɥɨɝɿɫɬɢɱɧɿɣ ɦɟɪɟɠɿ. 

Ɋɠɫɬɪɠɥɭɣɝɣ ɪɩɟɛɦɷɳɣɰ ɟɩɬɦʀɟɡɠɨɷ ɩɨɥɹɝɚɸɬɶ ɭ ɡɚɫɬɨɫɭɜɚɧɧɿ ɛɿɥɶɲ 
ɫɤɥɚɞɧɢɯ ɣ ɫɭɱɚɫɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɦɚɪɲɪɭɬɢɡɚɰɿʀ, ɧɿɠ ɛɚɡɨɜɢɣ ɚɥɝɨɪɢɬɦ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ, 
ɣ ɩɨɪɿɜɧɹɧɧɹ ʀɯ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɢ ɜɢɪɿɲɟɧɧɿ ɡɚɜɞɚɧɧɹ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɭ ɪɭɯɭ 
ɬɪɚɧɫɩɨɪɬɭ ɜ ɬɪɚɧɫɩɨɪɬɧɿɣ ɦɟɪɟɠɿ ɡ ɨɞɧɢɦ ɰɟɧɬɪɚɥɶɧɢɦ ɬɟɪɦɿɧɚɥɨɦ.  
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Ɋɚɫɫɦɨɬɪɟɧɚ ɩɪɨɛɥɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɤɨɦɩɚɧɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ Кɥɚɪɤɚ-Ɋɚɣɬɚ. Ɉɛɴɟɤɬɨɦ ɨɩɬɢɦɢɡɚɰɢɢ 
ɝɪɚɮɢɤɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɵɫɬɭɩɢɥɚ ɥɨɤɚɥɶɧɚɹ ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɫɟɬɶ ɨɬɞɟɥɶɧɨɝɨ ɝɨɪɨɞɚ 
«ɰɟɧɬɪɚɥɶɧɵɣ ɬɟɪɦɢɧɚɥ - ɨɬɞɟɥɟɧɢɹ». 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɥɨɝɢɫɬɢɤɚ, ɚɥɝɨɪɢɬɦ Кɥɚɪɤɚ-Ɋɚɣɬɚ (CА), ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɫɟɬɶ, ɡɚɞɚɱɚ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɬɪɚɧɫɩɨɪɬɚ (VRP), ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ, ɫɟɪɜɢɫɵ Google. 
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CONSTRUCTION OF THE LOGISTICS COMPANY'S TRANSPORT SCHEDULE BASED ON CLARK-

WRIGHT ALGORITHM 
 

The application of a simple and well-known Clark-Wright algorithm in the framework of a special 
computational scheme, where it acts as a specific instrument for selecting valid routes, is considered. It 
allows to obtain an effective practical solution to the task of constructing a traffic schedule for vehicles. 

A specific feature of the considered logistics network is the asymmetry of daily cargo flows in the 
"central terminal - branches" network. This is explained by the fact that in the morning the main flow of 
goods goes from the central terminal to the branches (first stage)), and in the evening - in the opposite 
direction (second stage). 

Construction of the first stage routes was practically tested. The VBA program in the Microsoft Excel 
environment was developed for this purpose, so it is considered in the framework of this work. 
Implementation of the second stage does not contain any fundamental algorithmic or other problems that 
are not resolved during the implementation of the first stage. 

The task of creating the necessary information base for solving the problem is greatly simplified due 
to the development of modern information technologies, in particular, Google Maps services. Among the 
services of Google Maps there are two tools useful for building the matrices of distance and time between 
the terminal and the branches. The first of these is the distance.matrix service. By setting two arrays as 
the arguments – the addresses of the points of departure and destination – this service allows to get a 
matrix of pairwise distances and time between these points. However, its practical application has been 
subject to commercial constraints, so the task of constructing the matrix of pairwise distances and time 
between the points of the transport network was solved by another service from Google - 
Maps.DirectionFinder. Although it allows to get the distance and time information by one request only 
between one pair of items, however, thanks to the simple Java script, the procedure for scanning all pairs 
of items can be automated, sending to Maps.DirectionFinder the addresses of the combinations from the 
Google Sheets. 

The automated means of constructing traffic schedules in a logistics network goes beyond purely 
scheduled tasks and efficient operational control of transport. In addition to these direct tasks, due to this 
tool, the number and structure of the fleet can be further optimized and other problems can be solved. 

The results of the study showed that on the basis of the Clark-Wright algorithm it is possible to 
construct a daily schedule for vehicles of the logistics company in a local network with one central terminal. 
The construction of this schedule in automatic mode is useful both for assessing the efficiency of existing 
vehicle traffic schedules, and for determining the optimal amount and structure of the fleet of  vehicles in 
the conditions of fluctuations in the volumes of freight flows in the logistic network. 

Prospects for further research are in the application of more sophisticated and modern routing 
algorithms than the basic Clark-Wright algorithm, and a comparison of their effectiveness in solving the 
problem of constructing a traffic schedule in a transport network with one central terminal. 

Keywords: logistics, Clark-Wright (CW) algorithm, logistics network, vehicle routing problem (VRP), 
logistics company, Google services. 


