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EXPERIENCE IN USING INFORMATION  
NAVIGATION FOR PASSENGERS AT RAILWAY STATIONS  
IN COUNTRIES WESTERN EUROPE 
 

We consider the use of various types of information navigation at railway stations in 
Western Europe, which reflect the location of the main objects at the station, stopping 
point, for example, ticket offices, waiting rooms, places of embarkation and disembarka-
tion of passengers, etc., which greatly simplifies their orientation when traveling. This is 
especially important for foreign citizens visiting a foreign country for the first time and 
traveling without a guide or interpreter. The classification and brief description of in-
formation navigation is presented, taking into account the distinctive features. 
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Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɩɪɨɛɥɟɦɵ�ɧɚɝɥɹɞɧɨɝɨ�ɢ�ɪɟɚɥɢɫɬɢɱɧɨɝɨ�ɨɬɪɚɠɟɧɢɹ�ɩɚɫɫɚɠɢ-
ɪɨɩɨɬɨɤɨɜ�ɧɚ� ɬɪɟɯɦɟɪɧɨɣ�ɦɨɞɟɥɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧ-
ɰɢɢ. ȼ�ɭɫɥɨɜɢɹɯ�ɫɥɨɠɧɨɣ�ɢ�ɪɚɡɜɟɬɜɥɟɧɧɨɣ�ɫɟɬɢ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ, ɨɫɨɛɟɧ-
ɧɨɫɬɟɣ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɬɨɱɟɤ�ɡɚɪɨɠɞɟɧɢɹ�ɢ�ɩɨɝɚɲɟɧɢɹ�ɩɨɬɨɤɨɜ�ɡɚ�ɩɪɟɞɟɥɚɦɢ�ɝɪɚɧɢ-
ɰɵ�ɜɨɤɡɚɥɶɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ�ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ�ɜɫɟɯ�ɨɩɟɪɚɰɢɣ, 
ɜɵɩɨɥɧɹɟɦɵɯ� ɫ� ɩɚɫɫɚɠɢɪɚɦɢ� ɧɚ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɨɛɭɫɬɪɨɣɫɬɜɚɯ� ɦɨɞɟɥɶɧɨɣ� ɩɚɫɫɚ-
ɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɫɥɨɠɧɨɣ, ɧɟɨɞɧɨɡɧɚɱɧɨɣ�ɜ�ɫɜɨɟɦ�ɪɟɲɟɧɢɢ�ɡɚɞɚ-
ɱɟɣ. ɉɪɟɞɥɚɝɚɟɬɫɹ�ɪɹɞ�ɩɪɢɧɰɢɩɢɚɥɶɧɨ�ɧɨɜɵɯ�ɩɨɡɢɰɢɣ, ɮɨɪɦɢɪɭɸɳɢɯ�ɚɞɟɤɜɚɬɧɭɸ 
ɪɟɚɥɶɧɨɫɬɢ� ɫɪɟɞɭ� ɬɪɟɯɦɟɪɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɨɛɭɫɬɪɨɣɫɬɜ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ.  
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ȼɜɟɞɟɧɢɟ.�ɉɚɫɫɚɠɢɪɫɤɚɹ�ɫɬɚɧɰɢɹ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ�ɜɵ-
ɩɨɥɧɹɟɦɵɯ� ɨɩɟɪɚɰɢɣ� ɜ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɬɪɟɯɦɟɪɧɨɣ� ɦɨɞɟɥɢ� ɹɜɥɹɟɬɫɹ 
ɫɩɟɰɢɮɢɱɟɫɤɢɦ� ɪɚɡɞɟɥɶɧɵɦ� ɩɭɧɤɬɨɦ� ɫ� ɩɚɫɫɚɠɢɪɫɤɢɦɢ� ɨɛɭɫɬɪɨɣɫɬɜɚɦɢ 
ɞɥɹ� ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ. ɉɨɫɚɞɤɚ�ɢ� ɜɵɫɚɞɤɚ�ɩɚɫɫɚɠɢɪɨɜ� ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɦɢ�ɢ�ɧɚɢɛɨɥɟɟ�ɫɥɨɠɧɵɦɢ�ɞɥɹ�ɜɢɡɭɚɥɢɡɚɰɢɢ�ɨɩɟɪɚɰɢɹɦɢ, ɤɨɬɨɪɵɟ 
ɜɵɩɨɥɧɹɸɬɫɹ�ɧɚ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɷɬɢɯ�ɨɩɟɪɚ-
ɰɢɣ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜɵɫɨɬɨɣ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɥɚɬɮɨɪɦ. ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ 
ɦɨɳɧɨɫɬɢ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɩɪɨɟɤɬɢɪɭɸɬɫɹ� ɫɯɟɦɵ� ɫ� ɨɞɧɢɦ� ɢɥɢ� ɞɜɭɦɹ 
ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɦɢ� ɩɭɬɹɦɢ� ɭ� ɩɚɫɫɚɠɢɪɫɤɨɣ� ɩɥɚɬɮɨɪɦɵ. Ɇɚɪɲɪɭɬɵ 
ɞɜɢɠɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɩɪɨɯɨɞɹɬ� ɩɨ� ɬɨɧɧɟɥɹɦ, ɦɨɫɬɚɦ, ɤɨɧɤɨɪɫɚɦ, 
ɩɟɪɪɨɧɚɦ�ɫ�ɜɵɯɨɞɨɦ�ɜ�ɩɚɫɫɚɠɢɪɫɤɨɟ�ɡɞɚɧɢɟ�ɢ�ɧɚ�ɩɪɢɜɨɤɡɚɥɶɧɭɸ�ɩɥɨɳɚɞɶ 
ɤ�ɨɫɬɚɧɨɜɨɱɧɵɦ�ɩɭɧɤɬɚɦ�ɧɚɡɟɦɧɨɝɨ�ɝɨɪɨɞɫɤɨɝɨ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 
�ɇȽɉɌ) ɢ�ɦɟɬɪɨɩɨɥɢɬɟɧɚ.  

Ɇɨɞɟɥɶɧɚɹ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ�ɨɩɟɪɚɰɢɣ� ɜ� ɝɪɚɧɢɰɚɯ� ɬɨɥɶɤɨ�ɩɚɫɫɚɠɢɪɫɤɨɣ 
ɫɬɚɧɰɢɢ� ɨɤɚɡɵɜɚɟɬɫɹ� ɧɟɩɨɥɧɨɣ� ɢɡ�ɡɚ�ɢɫɤɥɸɱɟɧɢɹ�ɨɛɥɚɫɬɟɣ� ɡɚɪɨɠɞɟɧɢɹ�ɢ 
ɩɨɝɚɲɟɧɢɹ�ɩɨɬɨɤɨɜ, ɤɨɬɨɪɵɟ�ɧɚɯɨɞɹɬɫɹ�ɡɚ�ɩɪɟɞɟɥɚɦɢ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɟɺ 
ɝɪɚɧɢɰɵ. ɉɨɷɬɨɦɭ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɵ 
ɩɚɫɫɚɠɢɪɫɤɢɯ� ɨɛɭɫɬɪɨɣɫɬɜ� ɩɚɫɫɚɠɢɪɫɤɨɣ� ɫɬɚɧɰɢɢ� ɤɚɤ� ɫɢɫɬɟɦɵ� ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɟɣ�ɤɨɦɩɥɟɤɫ�ɭɫɬɪɨɣɫɬɜ�ɢ�ɫɨɨɪɭɠɟɧɢɣ 
ɜɫɟɝɨ�ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɫɚɞɨɱɧɨɝɨ�ɭɡɥɚ (Ɍɉɍ). ɋ�ɷɬɢɯ�ɩɨɡɢɰɢɣ�ɦɨɞɟɥɶɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ�ɧɟ�ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ�ɩɭɬɟɜɵɦ�ɪɚɡɜɢɬɢ-
ɟɦ� ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ� ɩɚɪɤɨɜ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɥɚɬ-
ɮɨɪɦ, ɚ�ɜɤɥɸɱɚɟɬ�ɜɨɤɡɚɥ, ɩɪɢɜɨɤɡɚɥɶɧɭɸ�ɩɥɨɳɚɞɶ�ɢ�ɨɫɬɚɧɨɜɨɱɧɵɟ�ɩɭɧɤ-
ɬɵ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɇȽɉɌ� ɢ� ɦɟɬɪɨɩɨɥɢɬɟɧɚ� ɜ� ɩɪɟɞɟɥɚɯ� ɩɟɲɟɣ 
ɞɨɫɬɭɩɧɨɫɬɢ� ɨɬ� ɩɚɫɫɚɠɢɪɫɤɨɣ� ɫɬɚɧɰɢɢ. Ɍɚɤɨɣ� ɩɨɥɧɵɣ� ɨɯɜɚɬ� ɤɨɦɩɥɟɤɫɚ 
ɩɚɫɫɚɠɢɪɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɢ�ɫɨɨɪɭɠɟɧɢɣ�ɩɨɡɜɨɥɢɬ�ɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɨ�ɦɨɞɟ-
ɥɢɪɨɜɚɬɶ� ɪɚɛɨɬɭ� ɩɚɫɫɚɠɢɪɫɤɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɩɨɫɥɟɞɭɸɳɟɝɨ�ɚɧɚɥɢɡɚ�ɢ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ.  

Ɉɛɳɚɹ�ɫɯɟɦɚ�ɜɢɡɭɚɥɢɡɚɰɢɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ. Ɉɬɪɚɠɟɧɢɟ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɧɚ� ɩɚɫɫɚɠɢɪɫɤɨɣ 
ɫɬɚɧɰɢɢ�ɜ 3D-ɦɨɞɟɥɢ�ɧɟɨɬɞɟɥɢɦɨ�ɨɬ�ɧɚɝɥɹɞɧɨɝɨ�ɢ�ɪɟɚɥɢɫɬɢɱɧɨɝɨ�ɫɩɨɫɨɛɚ 
ɜɢɡɭɚɥɢɡɚɰɢɢ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ. ɇɚ�ɩɪɢɦɟɪɟ�ɪɢɫɭɧɤɚ 1 ɨɩɪɟɞɟɥɢɦ 
ɨɫɧɨɜɧɵɟ� ɦɚɪɲɪɭɬɵ� ɞɜɢɠɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɢ� ɫɩɨɫɨɛɵ� ɢɯ� ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɩɪɢ�ɩɟɪɟɦɟɳɟɧɢɢ�ɤ�ɩɨɫɚɞɨɱɧɵɦ�ɩɥɚɬɮɨɪɦɚɦ�ɢ�ɨɫɬɚɧɨɜɨɱ-
ɧɵɦ�ɩɭɧɤɬɚɦ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɝɨɪɨɞɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ.  

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɩɥɨɬɧɨɫɬɢ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ� ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɭɫ-
ɥɨɜɧɵɦɢ� ɝɪɚɮɢɱɟɫɤɢɦɢ� ɨɛɪɚɡɚɦɢ, ɝɪɭɩɩɨɜɵɦɢ� ɢɥɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 
ɚɜɚɬɚɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɝɪɭɩɩɭ� ɩɚɫɫɚɠɢɪɨɜ� ɢɥɢ� ɩɟɪ-
ɫɨɧɢɮɢɰɢɪɭɸɳɢɯ�ɩɚɫɫɚɠɢɪɚ�ɜ�ɨɬɞɟɥɶɧɨɫɬɢ.  ɇɢɡɤɚɹ�ɢɥɢ�ɜɵɫɨɤɚɹ�ɩɥɨɬɧɨ-
ɫɬɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ 
ɧɢɠɟ�ɢɥɢ�ɜɵɲɟ�ɫɪɟɞɧɟɣ�ɡɚ�ɪɚɫɱɟɬɧɨɟ�ɜɪɟɦɹ. 
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Ɋɢɫɭɧɨɤ 1 – Ɇɚɪɲɪɭɬɵ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɜ�ɭɡɥɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɪɚɡ-
ɥɢɱɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɫ�ɩɚɫɫɚɠɢɪɫɤɢɦɢ�ɨɛɭɫɬɪɨɣɫɬɜɚɦɢ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧ-

ɰɢɟɣ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ:  
ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ: I, II, 3í5 – ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ; 6í7 – ɝɨɪɨɞɫɤɨɝɨ�ɬɪɚɦɜɚɹ; 8í9 – ɥɢɧɢɢ 
ɦɟɬɪɨ; ɫɨɨɪɭɠɟɧɢɣ: 1í12 – ɨɫɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɨɜ�ɚɜɬɨɛɭɫɨɜ, ɬɪɨɥɥɟɣɛɭɫɨɜ, ɦɚɪɲɪɭɬɧɵɯ 

ɬɚɤɫɢ; 13 – ɫɬɚɧɰɢɢ�ɦɟɬɪɨɩɨɥɢɬɟɧɚ 
Ⱥɜɚɬɚɪɧɚɹ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɞɜɢɠɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɩɨ� ɜɵɞɟɥɟɧɧɵɦ� ɦɚɪ-

ɲɪɭɬɚɦ� ɨɬɪɚɠɚɟɬɫɹ� ɰɜɟɬɨɜɵɞɟɥɹɸɳɢɦɢ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ� ɩɪɢɦɢɬɢɜɚɦɢ� ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ�ɬɟɤɫɬɭɪɨɣ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɩɢɤɬɨɝɪɚɦɦɚɦɢ (ɪɢɫɭɧɨɤ 2).  
ɚ)               ɛ) 

 
 

Ɋɢɫɭɧɨɤ 2 – ɉɢɤɬɨɝɪɚɮɢɱɟɫɤɢɟ�ɤɨɧɫɬɪɭɤɰɢɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɪɚɡɥɢɱɧɨɣ�ɩɥɨɬɧɨɫɬɢ: 
ɚ – ɧɢɡɤɨɣ; ɛ í�ɜɵɫɨɤɨɣ 

Ɂɧɚɤ �ɭ�ɨɫɧɨɜɚɧɢɹ�ɫɬɪɟɥɤɢ�ɹɜɥɹɟɬɫɹ�ɝɪɚɮɢɱɟɫɤɨɣ�ɤɧɨɩɤɨɣ�ɤɨɦɩɶɸɬɟɪ-
ɧɨɝɨ�ɢɡɨɛɪɚɠɟɧɢɹ�ɢ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɫɤɪɵɬɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɚɬɪɢɛɭɬɨɜ�ɜɢɡɭɚɥɶ-
ɧɨ� ɩɪɟɞɫɬɚɜɥɹɟɦɨɝɨ� ɩɨɬɨɤɚ. Ʉɪɨɦɟ� ɬɟɤɫɬɭɪɵ� ɢɡ� ɛɨɥɶɲɨɝɨ� ɱɢɫɥɚ� ɬɨɱɟɤ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ�ɜɵɫɨɤɨɣ�ɩɥɨɬɧɨɫɬɢ�ɞɨɩɨɥɧɹɟɬɫɹ�ɢɡɨɛɪɚɠɟɧɢɟɦ�ɧɚ�ɫɬɪɟɥ-
ɤɟ�ɩɢɤɬɨɝɪɚɦɦ�ɬɪɟɯ�ɩɚɫɫɚɠɢɪɨɜ, ɞɥɹ�ɧɢɡɤɨɣ�ɩɥɨɬɧɨɫɬɢ – ɨɞɧɨɝɨ�ɩɚɫɫɚɠɢ-
ɪɚ. ɉɪɢ� ɧɚɠɚɬɢɢ� ɞɚɧɧɨɣ� ɤɧɨɩɤɢ� ɢɡɨɛɪɚɠɟɧɢɟ� ɦɟɧɹɟɬɫɹ� ɧɚ � ɫ� ɜɵɞɚɱɟɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɩɚɧɟɥɢ, ɫɨɞɟɪɠɚɳɟɣ� ɬɟɤɭɳɢɟ� ɩɪɢɡɧɚɤɢ� ɢɞɟɧɬɢɮɢɰɢ-
ɪɭɟɦɨɝɨ�ɨɛɴɟɤɬɚ (ɪɢɫɭɧɨɤ 3).   
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Ɋɢɫɭɧɨɤ 3 – ɉɚɪɚɦɟɬɪɵ�ɜɵɞɟɥɟɧɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ 

ȼɫɟ� ɩɚɪɚɦɟɬɪɵ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɨɰɟɧɢɜɚɸɬɫɹ� ɜ� ɤɨɧɤɪɟɬɧɵɣ� ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ�ɫɚɧɢɪɨɜɚɧɢɹ, ɬɚɤ�ɤɚɤ�ɨɧɢ�ɩɨɫɬɨɹɧɧɨ�ɢɡɦɟɧɹɸɬɫɹ�ɢɡ�ɡɚ�ɜɥɢɹɧɢɹ�ɪɚɡ-
ɥɢɱɧɵɯ�ɮɚɤɬɨɪɨɜ (ɪɚɫɩɢɫɚɧɢɹ�ɩɨ�ɩɪɢɛɵɬɢɸ�ɢ�ɨɬɩɪɚɜɥɟɧɢɸ�ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɩɨɟɡɞɨɜ, ɦɟɬɪɨɩɨɥɢɬɟɧɚ, ɬɪɚɦɜɚɟɜ, ɚɜɬɨɛɭɫɨɜ�ɢ�ɞɪ.). Ⱦɚɧɧɵɟ�ɩɨ�ɩɨɬɨɤɚɦ�ɦɨ-
ɝɭɬ�ɛɵɬɶ�ɧɟɨɛɯɨɞɢɦɵ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɬɨɱɤɚɯ�ɩɨɝɚɲɟɧɢɹ,  ɧɨ�ɢ�ɪɚɡɞɟɥɟɧɢɹ (ɧɚ-
ɩɪɢɦɟɪ, ɞɥɹ�ɪɢɫɭɧɤɚ 1 – ɩɪɢ�ɜɵɯɨɞɟ�ɱɚɫɬɢ�ɩɚɫɫɚɠɢɪɨɜ�ɨɬ�ɨɫɧɨɜɧɨɝɨ�ɩɨɬɨɤɚ, 
ɩɟɪɟɦɟɳɚɸɳɟɝɨɫɹ�ɩɨ�ɬɭɧɧɟɥɶɧɨɦɭ�ɩɟɪɟɯɨɞɭ, ɧɚ�ɩɨɫɚɞɨɱɧɵɟ�ɩɥɚɬɮɨɪɦɵ�ɤ 
ɩɨɟɡɞɚɦ�ɢ�ɝɨɪɨɞɫɤɨɦɭ�ɬɪɚɦɜɚɸ).   

Ⱦɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɥɧɨɣ�ɤɚɪɬɢɧɵ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɢ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢ-
ɪɨɩɨɬɨɤɨɜ� ɜ�ɩɟɪɟɫɚɞɨɱɧɨɦ� ɭɡɥɟ� ɬɪɟɛɭɟɬɫɹ�ɩɨɥɭɱɚɬɶ� ɜɫɟ� ɞɚɧɧɵɟ� ɩɨ�ɩɨɞɯɨɞɭ 
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɇȽɉɌ�ɤ�ɨɫɬɚɧɨɜɨɱɧɵɦ�ɩɭɧɤɬɚɦ, ɱɢɫɥɭ�ɩɚɫɫɚɠɢɪɨɜ�ɜɨ 
ɜɫɟɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜɚɯ, ɰɟɥɹɦ�ɩɨɟɡɞɨɤ. ɑɟɦ�ɩɨɥɧɟɟ�ɢ�ɬɨɱɧɟɟ�ɬɚɤɚɹ�ɢɧ-
ɮɨɪɦɚɰɢɹ, ɬɟɦ�ɞɨɫɬɨɜɟɪɧɟɟ�ɛɭɞɟɬ� ɫɦɨɞɟɥɢɪɨɜɚɧɧɵɣ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ. Ⱦɢɧɚ-
ɦɢɱɟɫɤɨɟ� ɤɨɦɩɶɸɬɟɪɧɨɟ� ɨɬɨɛɪɚɠɟɧɢɟ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɜ� ɝɪɚɧɢɰɚɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɨɬɨɤɨɜ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɤɚɤ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɞɜɢɠɭɳɢɯɫɹ� ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɵɯ�ɜɨɥɧ� ɨɬ� ɨɛɥɚɫɬɟɣ�ɡɚɪɨɠɞɟɧɢɹ�ɞɨ�ɩɨɝɚɲɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨ-
ɤɨɜ. ȼɢɡɭɚɥɶɧɨ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɨɛɥɚɫɬɢ�ɩɨɬɨɤɚ (ɩɨɬɨɤɨɜɨɣ�ɡɨɧɟ) 
ɨɬɪɚɠɚɸɬɫɹ� ɤɚɤ� ɦɧɨɠɟɫɬɜɟɧɧɨɟ� ɞɜɢɠɟɧɢɟ� ɬɟɤɫɬɭɪɧɵɯ� ɤɪɚɫɧɵɯ� ɬɨɱɟɤ (ɫɦ. 
ɪɢɫɭɧɨɤ 2) ɨɬ�ɨɫɧɨɜɚɧɢɹ�ɫɬɪɟɥɤɢ�ɤ�ɟɟ�ɜɟɪɲɢɧɟ.  

ȼɫɟ�ɩɨɬɨɤɨɜɵɟ�ɡɨɧɵ�ɪɚɫɩɚɞɚɸɬɫɹ�ɧɚ�ɰɟɥɵɣ�ɪɹɞ�ɨɬɞɟɥɶɧɵɯ�ɤɨɪɪɟɫɩɨɧ-
ɞɟɧɰɢɣ�ɩɚɫɫɚɠɢɪɨɜ, ɞɜɢɠɭɳɢɯɫɹ�ɧɚɜɫɬɪɟɱɭ�ɞɪɭɝ�ɞɪɭɝɭ�ɨɬ�ɨɞɧɨɝɨ�ɩɭɧɤɬɚ 
ɡɚɪɨɠɞɟɧɢɹ�ɤ�ɞɪɭɝɨɦɭ�ɩɭɧɤɬɭ�ɩɨɝɚɲɟɧɢɹ�ɩɨɬɨɤɚ (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – Ʉɨɦɩɨɡɢɰɢɨɧɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɫɜɹɡɢ�ɜ�ɬɨɱɤɚɯ�ɡɚɪɨɠɞɟɧɢɹ�ɢ�ɩɨɝɚɲɟɧɢɹ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɭɡɥɚ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɨ�ɷɥɟɦɟɧɬɚɦ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ: 1, 2 – ɩɭɬɟɣ 
ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ; 3 – ɩɨɞɡɟɦɧɨɝɨ�ɩɟɪɟɯɨɞɚ; 4 – ɩɚɫɫɚɠɢɪɫɤɨɣ�ɩɥɚɬɮɨɪɦɵ; 5í7 – ɨɫɬɚ-
ɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɚɯ�ɝɨɪɨɞɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ;   – ɩɭɧɤɬɚɯ�ɡɚɪɨɠɞɟɧɢɹ�ɢ�ɩɨɝɚɲɟɧɢɹ 

ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ 

Ⱦɥɹ� ɞɚɧɧɨɣ� ɩɨɬɨɤɨɜɨɣ� ɡɨɧɵ� ɮɨɪɦɢɪɭɟɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɦɚɬɪɢɰɚ 
�ɬɚɛɥɢɰɚ 1), ɡɧɚɱɟɧɢɹ�ɤɨɬɨɪɨɣ mij�ɨɩɪɟɞɟɥɹɸɬ�ɤɨɥɢɱɟɫɬɜɨ�ɩɚɫɫɚɠɢɪɨɜ, ɩɟ-
ɪɟɦɟɳɚɸɳɢɯɫɹ�ɢɡ�ɬɨɱɤɢ i�ɡɚɪɨɠɞɚɸɳɟɝɨɫɹ�ɩɨɬɨɤɚ�ɜ�ɬɨɱɤɭ j�ɩɨɝɚɲɚɟɦɨɝɨ 
ɩɨɬɨɤɚ.  

Ɍɚɛɥɢɰɚ 1 – Ɇɚɬɪɢɰɚ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ 
ɇɨɦɟɪ 1 2 3 4 5 6 7 ɂɬɨɝɨ 

1 - m1,2 m1,3 m1,4 m1,5 m1,6 m1,7 Ɉ1 
2 m2,1 - m2,3 m2,4 m2,5 m2,6 m2,7 Ɉ2 
3 m3,1 m3,2 - m3,4 m3,5 m3,6 m3,7 Ɉ3 
4 m4,1 m4,2 m4,3 - m4,5 m4,6 m4,7 Ɉ4 
5 m5,1 m5,2 m5,3 m5,4 - m5,6 m5,7 Ɉ5 
6 m6,1 m6,2 m6,3 m6,4 m6,5 - m6,7 Ɉ6 
7 m7,1 m7,2 m7,3 m7,4 m7,5 m7,6 - Ɉ7 

ɂɬɨɝɨ� ɉ1 ɉ2 ɉ3 ɉ4 ɉ5 ɉ6 ɉ7  

ɋɭɦɦɚ�ɡɧɚɱɟɧɢɣ� ɩɨ�ɤɚɠɞɨɣ� ɫɬɪɨɤɟ � ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɜɟɥɢɱɢɧɭ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɜ�ɤɨɧɤɪɟɬɧɨɣ�ɬɨɱɤɟ�ɡɚɪɨɠɞɟɧɢɹ�ɜ�ɦɨɦɟɧɬ�ɜɪɟ-
ɦɟɧɢ t.  ɉɨɝɚɲɚɟɦɵɣ�ɩɨɬɨɤ�ɉi� ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɩɨɫɪɟɞɫɬɜɨɦ� ɜɜɟɞɟɧɢɹ� ɩɨ-
ɩɪɚɜɤɢ�ɧɚ�ɜɪɟɦɹ�ɞɨɫɬɢɠɟɧɢɹ i-ɣ�ɬɨɱɤɢ�ɩɚɫɫɚɠɢɪɚɦɢ�ɫ�ɥɸɛɨɣ j�ɣ�ɬɨɱɤɢ�ɡɚ-
ɪɨɠɞɟɧɢɹ� ɩɨɬɨɤɚ. ȿɫɥɢ� ɧɟɨɛɯɨɞɢɦɨ� ɨɩɪɟɞɟɥɢɬɶ� ɦɨɳɧɨɫɬɶ� ɩɨɝɚɲɚɟɦɨɝɨ 
ɩɨɬɨɤɚ�ɜ i�ɣ�ɬɨɱɤɟ�ɜ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ t, ɬɨ�ɧɭɠɧɨ�ɜ�ɤɚɠɞɨɣ j�ɣ�ɬɨɱɤɟ�ɨɩɪɟ-
ɞɟɥɢɬɶ�ɩɨɬɨɤ, ɫɮɨɪɦɢɪɨɜɚɜɲɢɣɫɹ  ɜ�ɚɞɪɟɫ�ɤɨɧɤɪɟɬɧɨɣ i�ɣ�ɬɨɱɤɢ�ɜɨ�ɜɪɟɦɹ 
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(t – tɞɜ(j,i)), ɝɞɟ tɞɜ(j,i) – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ�ɞɥɹ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɢɡ 
ɬɨɱɤɢ j�ɜ�ɬɨɱɤɭ i. Ɍɨɝɞɚ�ɪɚɫɱɟɬɧɵɣ�ɩɨɝɚɲɚɟɦɵɣ�ɩɨɬɨɤ�ɜ j�ɣ�ɬɨɱɤɟ�ɨɩɪɟɞɟ-
ɥɢɬɫɹ�ɤɚɤ . 

ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɜɫɟ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ�ɜ� ɭɡɥɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɥɟɞɭɟɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɟɞɢɧɭɸ� ɩɨɬɨɤɨɜɭɸ� ɡɨɧɭ, ɜ� ɤɨɬɨɪɨɣ� ɩɚɫɫɚɠɢɪɵ�ɦɨɝɭɬ 
ɩɟɪɟɦɟɳɚɬɶɫɹ�ɦɟɠɞɭ�ɥɸɛɵɦɢ� ɨɛɥɚɫɬɹɦɢ� ɡɚɪɨɠɞɟɧɢɹ�ɢ�ɩɨɝɚɲɟɧɢɹ� ɩɨɬɨ-
ɤɨɜ. ɍɫɬɚɧɨɜɥɟɧɧɵɟ� ɰɟɥɢ� ɞɜɢɠɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɩɨɡɜɨɥɹɬ� ɫɮɨɪɦɢɪɨɜɚɬɶ 
ɩɨɥɧɭɸ�ɦɚɬɪɢɰɭ�ɩɨɬɨɤɨɜ�ɢ�ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶ�ɟɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɜɢ-
ɡɭɚɥɢɡɢɪɨɜɚɧɧɭɸ�ɝɪɚɮɢɱɟɫɤɭɸ�ɤɨɧɫɬɪɭɤɰɢɸ, ɧɚɤɥɚɞɵɜɚɟɦɭɸ�ɧɚ�ɞɢɧɚɦɢ-
ɱɟɫɤɭɸ 3D-ɫɬɚɧɰɢɸ. ɇɚɢɛɨɥɟɟ� ɧɚɝɥɹɞɧɨɣ� ɩɨɞɨɛɧɚɹ� ɤɚɪɬɢɧɚ� ɩɪɟɞɫɬɚɜɥɹ-
ɟɬɫɹ� ɜ� ɪɚɤɭɪɫɟ� ɜɢɞɚ� ɫɜɟɪɯɭ,  ɩɪɢɛɥɢɠɟɧɧɨɦ� ɤ� ɩɥɚɧɨɜɨɦɭ� ɨɛɪɚɡɭ (ɩɨ 
ɩɪɢɦɟɪɭ�ɪɢɫɭɧɤɚ 1). 

ɉɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɬɪɟɯɦɟɪɧɨɣ  ɦɨɞɟɥɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜ�ɩɚɫɫɚ-
ɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ�ɩɨɬɨɤɨɜɭɸ�ɡɨɧɭ�ɫɥɟɞɭɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɨɫɨɛɵɣ�ɨɛɴ-
ɟɤɬ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɧɟ�ɞɟɬɚɥɢɡɢɪɭɟɦɵɣ�ɞɨ�ɭɪɨɜɧɹ�ɜɢɡɭɚɥɢɡɚɰɢɢ�ɤɚɠɞɨɝɨ 
ɩɚɫɫɚɠɢɪɚ� ɜ� ɨɬɞɟɥɶɧɨɫɬɢ, ɟɫɥɢ� ɩɥɨɬɧɨɫɬɶ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɜɵɲɟ� ɩɪɟ-
ɞɟɥɶɧɨ�ɧɢɡɤɨɣ. ȼ�ɩɨɬɨɤɨɜɨɣ�ɡɨɧɟ�ɜɵɞɟɥɹɟɬɫɹ�ɝɪɭɩɩɚ�ɩɚɫɫɚɠɢɪɨɜ, ɨɛɴɟɞɢ-
ɧɟɧɧɚɹ�ɩɨ�ɩɪɢɡɧɚɤɭ�ɨɛɳɧɨɫɬɢ�ɦɚɪɲɪɭɬɚ�ɩɟɪɟɞɜɢɠɟɧɢɹ. ɗɬɚ�ɝɪɭɩɩɚ�ɧɚɡɵ-
ɜɚɟɬɫɹ ɪɟɤɨɦɛɢɧɚɧɬɧɨɣ� ɢ� ɜ 3D-ɢɧɬɟɪɩɪɟɬɚɰɢɢ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɤɚɤ 
ɧɟɤɨɬɨɪɨɟ� ɨɛɥɚɤɨ� ɬɨɱɟɤ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɰɜɟɬɚ, ɩɟɪɟɦɟɳɚɟɦɨɟ�ɜ� ɡɚɞɚɧɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. ȼɢɡɭɚɥɶɧɨ� ɤɚɠɞɚɹ� ɪɟɤɨɦɛɢɧɚɧɬɧɚɹ� ɝɪɭɩɩɚ� ɨɬɞɟɥɹɟɬɫɹ� ɨɬ 
ɫɨɫɟɞɧɟɣ� ɝɪɚɧɢɰɵ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɧɚɫɵɳɟɧɧɨɫɬɶɸ� ɰɜɟɬɚ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ 
ɩɥɨɬɧɨɫɬɶɸ� ɩɨɬɨɤɚ. ȿɫɥɢ� ɫɦɟɠɧɵɟ� ɪɟɤɨɦɛɢɧɚɧɬɧɵɟ� ɝɪɭɩɩɵ� ɩɨɬɨɤɨɜɨɣ 
ɡɨɧɵ�ɢɦɟɸɬ�ɨɞɢɧɚɤɨɜɭɸ�ɩɥɨɬɧɨɫɬɶ, ɬɨ�ɨɧɢ�ɪɚɡɥɢɱɚɸɬɫɹ�ɨɬɬɟɧɤɚɦɢ�ɤɪɚɫ-
ɧɨɝɨ�ɢ�ɠɟɥɬɨɝɨ�ɰɜɟɬɨɜ. ɋɤɨɪɨɫɬɶ�ɩɟɪɟɦɟɳɟɧɢɹ�ɨɛɥɚɤɚ�ɬɨɱɟɤ�ɫɨɪɚɡɦɟɪɧɚ�ɫ 
ɪɟɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɶɸ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ.  

ɉɨɬɨɤɨɜɚɹ� ɡɨɧɚ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɢɦɟɟɬ� ɨɛɥɚɫɬɢ� ɜɡɚɢɦɧɨɝɨ 
ɩɪɨɧɢɤɧɨɜɟɧɢɹ� ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ� ɝɪɭɩɩ, ɤɨɬɨɪɵɟ� ɨɛɥɚɞɚɸɬ� ɫɥɨɠɧɨɣ 
ɫɬɪɭɤɬɭɪɨɣ�ɩɨɬɨɤɚ (ɪɢɫɭɧɨɤ 5).  

 

 
Ɋɢɫɭɧɨɤ 5 – ȼɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɪɟɤɨɦɛɢ-

ɧɚɧɬɧɵɯ�ɝɪɭɩɩ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɡɨɧɚɯ�ɤɨɧ-
ɬɚɤɬɚ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ 

 
 
 
 

ɉɨɫɥɟ� ɫɥɢɹɧɢɹ� ɞɜɭɯ� ɩɨɬɨɤɨɜ� ɜ� ɨɛɳɢɣ� ɧɟɤɨɬɨɪɨɟ� ɜɪɟɦɹ� ɧɚɛɥɸɞɚɟɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɭɫɬɨɣɱɢɜɨɟ�ɞɜɢɠɟɧɢɟ�ɷɬɢɯ�ɩɨɬɨɤɨɜ�ɛɟɡ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ. ɗɬɢ 
ɨɛɥɚɫɬɢ� ɧɚɡɵɜɚɸɬɫɹ ɩɨɫɬ�ɬɪɚɧɡɢɬɢɜɧɵɦɢ. ɋɤɨɪɨɫɬɶ� ɞɜɢɠɟɧɢɹ� ɩɨɬɨɤɨɜ 
ɧɚ�ɜɵɯɨɞɟ�ɢɡ�ɞɚɧɧɵɯ�ɨɛɥɚɫɬɟɣ�ɭɦɟɧɶɲɚɟɬɫɹ. 
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ȼ�ɭɤɚɡɚɧɧɵɯ�ɨɛɥɚɫɬɹɯ�ɫɥɨɠɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜɨɡɧɢɤɚɸɬ�ɡɨɧɵ�ɫɥɢɹ-
ɧɢɹ, ɪɚɡɞɟɥɟɧɢɹ� ɢ� ɩɟɪɟɫɟɱɟɧɢɹ� ɩɨɬɨɤɨɜ, ɤɨɬɨɪɵɟ� ɧɚɡɵɜɚɸɬɫɹ� ɤɨɧ-
ɮɥɢɤɬɧɵɦɢ�ɬɨɱɤɚɦɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1, 2 ɢ 3-ɝɨ�ɪɨɞɨɜ (ɄɌ-1, ɄɌ-2, ɄɌ-3). 
Ⱦɥɹ�ɜɵɞɟɥɟɧɧɵɯ�ɲɟɫɬɢ�ɬɨɱɟɤ�ɡɚɪɨɠɞɟɧɢɹ�ɢ�ɩɨɝɚɲɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ 
�ɫɦ. ɪɢɫɭɧɨɤ 5) ɮɨɪɦɢɪɭɸɬɫɹ�ɤɨɧɮɥɢɤɬɧɵɟ�ɩɨɡɢɰɢɢ 1, 2 ɢ 3-ɝɨ�ɪɨɞɨɜ (ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ ɊɄɌ-1, ɊɄɌ-2, ɊɄɌ-3), ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɟ�ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɫɥɟ-
ɞɭɸɳɢɯ�ɩɨɬɨɤɨɜ mi,j: 

ɊɄɌ-1: m3,6 ^ m2,6; m5,1 ^ m3,1; m5,4 ^ m2,4; 
ɊɄɌ-2: m2,6 ^ m2,4; m3,6 ^ m3,1; m5,4 ^ m5,1;                         (1) 
ɊɄɌ-3: m3,6 ^ m5,4; m3,6 ^ m2,4; m5,4 ^ m2,6. 

Ʉɨɧɮɥɢɤɬɧɵɟ�ɬɨɱɤɢ�ɩɟɪɜɨɝɨ�ɪɨɞɚ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɫɥɢɹɧɢɟɦ�ɞɜɭɯ�ɩɨ-
ɬɨɤɨɜ� ɜ� ɨɞɢɧ� ɨɛɳɢɣ. ȼɢɡɭɚɥɶɧɨ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɫɦɟɲɟɧɢɟ 
ɢɫɯɨɞɧɵɯ�ɰɜɟɬɨɜ�ɩɨɬɨɤɨɜ�ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɧɨɜɨɝɨ, ɧɟ�ɧɚɛɥɸɞɚɜɲɟɝɨɫɹ�ɜ 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ� ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ� ɩɨɬɨɤɚɯ. Ʉɨɧɮɥɢɤɬɧɵɟ� ɬɨɱɤɢ� ɜɬɨɪɨɝɨ 
ɪɨɞɚ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɪɚɫɫɥɨɟɧɢɟɦ� ɨɛɳɟɝɨ� ɩɨɬɨɤɚ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɞɜɭɯ 
ɢɥɢ�ɛɨɥɟɟ�ɨɛɨɫɨɛɥɟɧɧɵɯ�ɩɨɬɨɤɨɜ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɰɜɟɬɚɦɢ�ɜɢɡɭɚɥɶɧɨɝɨ�ɨɬ-
ɪɚɠɟɧɢɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɜɨɡɧɢɤɚɸɳɢɯ�ɩɨɬɨɤɨɜ. Ʉɨɧɮɥɢɤɬɧɵɟ�ɬɨɱɤɢ�ɬɪɟɬɶɟɝɨ 
ɪɨɞɚ� ɹɜɥɹɸɬɫɹ� ɧɚɢɛɨɥɟɟ� ɫɥɨɠɧɵɦɢ� ɜ� ɦɨɞɟɥɶɧɨɣ� ɪɟɚɥɢɡɚɰɢɢ, ɜ� ɤɨɬɨɪɨɣ 
ɫɥɟɞɭɟɬ� ɨɬɪɚɠɚɬɶ� ɫɩɟɰɢɮɢɱɧɵɟ�ɩɨɡɢɰɢɢ�ɩɪɨɰɟɫɫɚ� ɪɚɡɜɟɞɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ 
ɩɨɬɨɤɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɜɡɚɢɦɨɩɪɨɧɢɤɧɨɜɟɧɢɟ�ɢɯ�ɞɪɭɝ�ɱɟɪɟɡ�ɞɪɭɝɚ. ɉɪɢ 
ɡɧɚɱɢɬɟɥɶɧɵɯ�ɢɧɬɟɧɫɢɜɧɨɫɬɹɯ�ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɩɪɨɟɤ-
ɬɢɪɭɸɬ�ɦɚɪɲɪɭɬɵ�ɩɟɪɟɫɟɱɟɧɢɹ�ɜ�ɪɚɡɧɵɯ�ɭɪɨɜɧɹɯ (ɜ�ɞɚɧɧɨɣ�ɫɬɚɬɶɟ�ɫɬɪɭɤ-
ɬɭɪɵ� ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɩɨɬɨɤɨɜ� ɧɟ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ). ȿɫɥɢ� ɩɨɬɨɤɢ 
ɜɫɬɪɟɱɚɸɬɫɹ�ɜ�ɨɞɧɨɦ�ɭɪɨɜɧɟ (ɤɚɤ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɜ�ɩɪɢɦɟɪɟ�ɪɢɫɭɧɤɚ 1), 
ɬɨ�ɜɢɡɭɚɥɶɧɨ�ɜ�ɦɨɞɟɥɢ�ɞɚɧɧɚɹ�ɨɛɥɚɫɬɶ�ɨɬɪɚɠɚɟɬɫɹ�ɤɚɤ�ɦɢɝɚɸɳɚɹ�ɫ�ɩɟɪɟ-
ɯɨɞɨɦ�ɨɬ�ɰɜɟɬɚ�ɨɞɧɨɝɨ�ɩɨɬɨɤɚ�ɤ�ɰɜɟɬɭ�ɞɪɭɝɨɝɨ.  

Ɉɛɥɚɫɬɶ� ɫɥɢɹɧɢɹ� ɩɨɬɨɤɨɜ.� Ⱦɥɹ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɧɚ� ɪɢɫɭɧɤɟ 5 ɫɯɟɦ 
ɞɜɢɠɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɨɩɪɟɞɟɥɢɦ� ɩɨɡɢɰɢɢ� ɤɨɧɮɥɢɤɬɧɵɯ� ɬɨɱɟɤ. ɋɥɢɹɧɢɟ 
ɩɨɬɨɤɨɜ ɊɄɌ-1�ɨɩɪɟɞɟɥɟɧɨ�ɩɟɪɜɨɣ�ɫɬɪɨɤɨɣ�ɜɵɪɚɠɟɧɢɹ (1). Ɂɨɧɵ�ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɯ�ɤɨɧɮɥɢɤɬɧɵɯ�ɬɨɱɟɤ�ɨɩɪɟɞɟɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ 6. 

 
 
 
 

Ɋɢɫɭɧɨɤ 6 – Ɂɨɧɵ�ɤɨɧɮɥɢɤɬɧɵɯ�ɬɨɱɟɤ�ɫɥɢɹ-
ɧɢɹ�ɩɨɬɨɤɨɜ�ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ�ɝɪɭɩɩ 
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Ɍɨɱɤɚ�ɫɥɢɹɧɢɹ S1�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɫɨɟɞɢɧɟɧɢɟɦ�ɞɜɭɯ�ɩɨɬɨɤɨɜ m3,1 ^ m5,1, 
ɚ S2 – ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɬɪɟɯ�ɩɨɬɨɤɨɜ m5,4 ^ (m2,6�ļ m2,4) ^ m3,6. ɋɥɟɞɭɟɬ�ɭɤɚɡɚɬɶ, 
ɱɬɨ�ɜ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɬɨɱɤɚ S2�ɮɨɪɦɢɪɭɟɬɫɹ�ɧɚ�ɦɟɫɬɟ�ɜɫɬɪɟɱɢ�ɱɟɬɵɪɟɯ�ɩɨ-
ɬɨɤɨɜ (ɧɚ�ɷɬɨ�ɭɤɚɡɵɜɚɟɬ�ɷɥɟɦɟɧɬ�ɡɚɩɢɫɢ m2,6�ļ m2,4), ɨɞɧɚɤɨ�ɫɨɜɩɚɞɚɸɳɟɟ 
ɧɚɩɪɚɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ m2,6�ɢ m2,4 ɜ�ɬɨɱɤɟ�ɫɥɢɹɧɢɹ S2�ɧɟ�ɬɪɟɛɭɟɬ 
ɩɨɤɚ�ɜɵɞɟɥɟɧɢɹ�ɷɬɢɯ�ɩɨɬɨɤɨɜ�ɤɚɤ�ɨɛɨɫɨɛɥɟɧɧɵɯ.  

Ɍɚɤɚɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɜɨɡɧɢɤɧɟɬ� ɩɨɡɠɟ� ɩɪɢ� ɩɨɞɯɨɞɟ� ɤ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɣ� ɬɨɱɤɟ� ɪɚɡɞɟɥɟɧɢɹ� ɷɬɢɯ� ɩɨɬɨɤɨɜ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ 
ɫɥɢɹɧɢɟɦ�ɞɜɭɯ�ɢ�ɬɪɟɯ�ɩɨɬɨɤɨɜ�ɧɟ�ɧɚɛɥɸɞɚɟɬɫɹ. ɉɪɢ�ɷɬɨɦ�ɦɨɳɧɨɫɬɢ�ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɯ� ɩɨɞɜɨɞɹɳɢɯ� ɩɨɬɨɤɨɜ� ɦɨɝɭɬ� ɛɵɬɶ� ɬɚɤɨɜɵ, ɱɬɨ� ɜ� ɪɟɡɭɥɶɬɚɬɟ 
ɫɭɦɦɚɪɧɵɟ�ɩɨɬɨɤɢ�ɜ�ɬɨɱɤɚɯ�ɫɥɢɹɧɢɹ  

Ɉɛɥɚɫɬɶ�ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ�ɛɨɥɟɟ�ɫɥɨɠɧɚ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɢ�ɢɥ-
ɥɸɫɬɪɚɬɢɜɧɨɦ�ɚɫɩɟɤɬɚɯ. ɉɪɢ�ɫɥɢɹɧɢɢ�ɞɜɟ�ɪɟɤɨɦɛɢɧɚɧɬɧɵɟ�ɝɪɭɩɩɵ�ɬɟɪɹɸɬ 
ɫɜɨɢ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ�ɩɪɢɡɧɚɤɢ�ɜ�ɧɟɛɨɥɶɲɨɣ�ɩɨ�ɪɚɡɦɟɪɚɦ�ɢ�ɛɵɫɬɪɨ�ɢɫɱɟ-
ɡɚɸɳɟɣ�ɩɨɫɬɬɪɚɧɡɢɬɢɜɧɨɣ�ɡɨɧɟ. Ɋɚɡɞɟɥɟɧɢɟ�ɩɨɬɨɤɨɜ�ɜɢɡɭɚɥɶɧɨ�ɫɜɹɡɵɜɚɟɬ-
ɫɹ�ɫ�ɨɩɪɟɞɟɥɟɧɧɵɦ�ɩɟɪɟɫɬɪɨɟɧɢɟɦ�ɩɚɫɫɚɠɢɪɨɜ�ɩɪɢ�ɩɨɞɯɨɞɟ�ɤ�ɨɛɥɚɫɬɢ�ɤɨɧ-
ɤɪɟɬɧɨɣ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɞɜɢɠɟɧɢɹ. Ⱦɚɧɧɚɹ� ɡɨɧɚ� ɧɚɡɵɜɚɟɬɫɹ ɩɪɟɞɬɪɚɧɡɢ-
ɬɢɜɧɨɣ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ�ɛɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɣ�ɜɪɟɦɹ�ɢ�ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣ 
ɫɜɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɛɨɥɶɲɟɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ, ɱɟɦ�ɩɨɫɬɬɪɚɧɡɢɬɢɜɧɚɹ�ɡɨɧɚ�ɫɥɢɹ-
ɧɢɹ�ɩɨɬɨɤɨɜ (ɪɢɫɭɧɨɤ 7).  

 
    

 
 

Ɋɢɫɭɧɨɤ 7 – Ɂɨɧɵ�ɤɨɧɮɥɢɤɬɧɵɯ�ɬɨɱɟɤ�ɪɚɡɞɟɥɟɧɢɹ 
ɩɨɬɨɤɨɜ�ɜ�ɩɪɟɞɬɪɚɧɡɢɬɢɜɧɨɣ�ɡɨɧɟ�ɪɟɤɨɦɛɢɧɚɧɬ-

ɧɵɯ�ɝɪɭɩɩ 
 
 
 

ɉɪɟɞɬɪɚɧɡɢɬɢɜɧɚɹ�ɡɨɧɚ�ɜɫɟɝɞɚ�ɮɨɪɦɢɪɭɟɬɫɹ�ɩɪɢ�ɩɨɞɯɨɞɟ�ɤ�ɬɨɱɤɚɦ�ɪɚɡ-
ɞɟɥɟɧɢɹ� ɩɨɬɨɤɨɜ. Ɉɛɥɚɤɨ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɬɨɱɟɤ, ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɯ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ, ɯɚɨɬɢɱɟɫɤɢ� ɬɭɪɛɭɥɟɧɬɧɨ� ɭɫɤɨɪɹɟɬɫɹ� ɜ� ɫɜɨɟɦ� ɞɜɢɠɟɧɢɢ, 
ɨɩɪɟɞɟɥɹɹ� ɪɚɡɞɟɥɹɸɳɢɟɫɹ� ɩɨɬɨɤɢ� ɧɚ� ɞɨɫɬɚɬɨɱɧɨɦ� ɪɚɫɫɬɨɹɧɢɢ� ɨɬ� ɬɨɱɟɤ 
ɪɚɡɞɟɥɟɧɢɹ. ɑɟɦ� ɛɨɥɟɟ� ɩɥɨɬɧɵɟ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ� ɪɚɡɞɟɥɹɸɬɫɹ, ɬɟɦ 
ɛyɥɶɲɚɹ� ɩɨ� ɞɥɢɧɟ� ɩɪɟɞ�ɬɪɚɧɡɢɬɢɜɧɚɹ� ɡɨɧɚ� ɨɠɢɞɚɟɬɫɹ. ȿɫɥɢ� ɦɨɳɧɨɫɬɢ 
ɪɚɡɞɟɥɹɸɳɢɯɫɹ�ɩɨɬɨɤɨɜ R1�ɢ R2�ɜɵɲɟ�ɧɟɤɨɬɨɪɨɝɨ�ɩɪɟɞɟɥɶɧɨɝɨ�ɭɪɨɜɧɹ, ɬɨ 
ɩɪɟɞɬɪɚɧɡɢɬɢɜɧɭɸ� ɡɨɧɭ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɨɟɤɬɢɪɨɜɚɬɶ� ɤɚɤ� ɫɩɟɰɢɚɥɶɧɵɣ 
ɦɚɪɲɪɭɬ� ɩɪɨɯɨɞɚ� ɩɚɫɫɚɠɢɪɨɜ� ɨɛɳɟɝɨ� ɩɨɬɨɤɚ R1 + R2, ɤɨɬɨɪɵɣ «ɦɹɝɤɨ» 
ɪɚɡɞɟɥɹɟɬɫɹ�ɧɚ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɞɥɢɧɟ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɛɭɮɟɪɚ    
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Ɉɛɥɚɫɬɶ�ɩɟɪɟɫɟɱɟɧɢɹ�ɩɨɬɨɤɨɜ.�Ɋɚɡɦɟɪ�ɨɛɥɚɫɬɢ�ɩɟɪɟɫɟɱɟɧɢɹ�ɩɨɬɨɤɨɜ 
ɧɟ�ɢɦɟɟɬ�ɜɵɪɚɠɟɧɧɵɯ�ɝɪɚɧɢɰ. ȿɟ�ɧɚɱɚɥɨ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɡɚɜɟɪɲɟɧɢɟɦ�ɩɨɫɬ-
ɬɪɚɧɡɢɬɢɜɧɨɣ� ɡɨɧɵ, ɤɨɧɟɰ�í� ɜɫɬɪɟɱɧɵɦɢ�ɦɚɪɲɪɭɬɚɦɢ� ɨɞɢɧɨɱɧɵɯ�ɩɚɫɫɚ-
ɠɢɪɨɜ (ɪɢɫɭɧɨɤ 8). 
 
 
 
 
Ɋɢɫɭɧɨɤ 8 – Ɂɨɧɵ�ɤɨɧɮɥɢɤɬɧɵɯ�ɬɨɱɟɤ�ɩɟɪɟ-
ɫɟɱɟɧɢɹ�ɩɨɬɨɤɨɜ�ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ�ɝɪɭɩɩ 

 
 
 

�ȼɟɪɨɹɬɧɨɣ� ɮɨɪɦɨɣ� ɨɛɥɚɫɬɢ� ɩɟɪɟɫɟɱɟɧɢɹ� ɩɨɬɨɤɨɜ� ɹɜɥɹɟɬɫɹ� ɷɥɥɢɩɫ� ɫ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ�ɛɨɥɶɲɨɣ�ɩɨɥɭɨɫɶɸ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɛɨɥɟɟ�ɦɨɳɧɨɝɨ�ɩɨɬɨ-
ɤɚ. ȿɫɥɢ�ɩɟɪɟɫɟɤɚɸɬɫɹ�ɩɨɬɨɤɢ ɋ1� ɢ ɋ2� ɫ� ɨɞɢɧɚɤɨɜɨɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ, ɬɨ 
ɮɨɪɦɚ�ɨɛɥɚɫɬɢ�ɛɭɞɟɬ�ɛɥɢɡɤɚ�ɤ�ɤɪɭɝɨɜɨɣ�ɫ�ɭɦɟɧɶɲɟɧɢɟɦ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɟɪɟ-
ɫɟɱɟɧɢɹ�ɦɚɪɲɪɭɬɨɜ�ɨɬ�ɰɟɧɬɪɚ�ɤ�ɩɟɪɢɮɟɪɢɢ. 

Ⱦɥɹ� ɩɪɢɦɟɪɚ� ɪɢɫɭɧɤɨɜ 5, 6 ɨɛɳɢɣ� ɜɢɞ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ� ɩɨɬɨɤɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 9 ɢ�ɬɚɛɥɢɰɟ 2. 

 

 
 

Ɋɢɫɭɧɨɤ 9 – Ɍɨɱɤɢ�ɫɥɢɹɧɢɹ (Si),  
ɪɚɡɞɟɥɟɧɢɹ (Ri) ɢ�ɩɟɪɟɫɟɱɟɧɢɹ (Ci) 

ɩɨɬɨɤɨɜ 
 
 
 
 
 

Ɍɚɛɥɢɰɚ 2 – Ʉɨɧɬɚɤɬɧɵɟ�ɬɨɱɤɢ�ɫɥɢɹɧɢɹ, ɪɚɡɞɟɥɟɧɢɹ 
ɢ�ɩɟɪɟɫɟɱɟɧɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɩɨɬɨɤɨɜ  

ɉɨɬɨɤɢ  m24 m26 m31 m36 m51 m54 
m24 - R1 ɧ S1R1C1 ɋ2 S1 
m26  - ɧ S1 ɋ2 S1R1C1 
m31   - R2 S2 ɧ 
m36    - ɧ S1R1C1 
m51     - R3 
m54      - 

ɧ – ɧɟɡɚɜɢɫɢɦɵɟ�ɩɨɬɨɤɢ. 
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ɉɪɢɜɟɞɟɧɧɚɹ� ɫɢɦɦɟɬɪɢɱɧɚɹ�ɦɚɬɪɢɰɚ� ɜɤɥɸɱɚɟɬ� ɬɨɥɶɤɨ� ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɩɨɬɨɤɢ�ɦɟɠɞɭ�ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ�ɨɛɥɚɫɬɹɦɢ�ɡɚɪɨɠɞɟɧɢɹ Ɉi�ɢ�ɩɨɝɚɲɟɧɢɹ�ɉi 
ɩɨɬɨɤɨɜ. Ȼɥɚɝɨɞɚɪɹ� ɷɬɨɦɭ� ɪɚɡɦɟɪɧɨɫɬɶ� ɞɚɧɧɨɣ�ɦɚɬɪɢɰɵ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ 
ɢɫɯɨɞɧɨɣ (ɫɦ. ɬɚɛɥɢɰɭ 1) ɫɭɳɟɫɬɜɟɧɧɨ�ɫɨɤɪɚɳɚɟɬɫɹ. ɇɟɡɚɜɢɫɢɦɵɟ�ɩɨɬɨɤɢ, 
ɤɚɤ�ɩɪɚɜɢɥɨ, ɧɟ�ɫɨɩɪɢɤɚɫɚɸɬɫɹ, ɧɨ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɥɭɱɚɹɯ�ɦɨɝɭɬ�ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɨɜɚɬɶ (ɩɪɢ� ɭɡɤɢɯ� ɩɪɨɯɨɞɚɯ� ɞɥɹ� ɩɚɫɫɚɠɢɪɨɜ, ɫɥɭɱɚɣɧɵɯ� ɩɟɪɟɯɨɞɚɯ 
ɩɚɫɫɚɠɢɪɨɜ�ɢɡ�ɨɞɧɨɝɨ�ɩɨɬɨɤɚ�ɜ�ɞɪɭɝɨɣ). 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɩɨɬɨɤɟ�ɫ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ.� ȿɫɥɢ� ɩɥɨɬɧɨɫɬɶ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɪɟɤɨɦɛɢɧɚɧɬɧɨɣ 
ɝɪɭɩɩɵ�ɩɟɪɟɯɨɞɢɬ�ɜ�ɡɨɧɭ�ɩɪɟɞɟɥɶɧɨ�ɧɢɡɤɨɣ, ɬɨ�ɞɜɢɠɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɦɨ-
ɞɟɥɢɪɭɟɬɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɚɜɚɬɚɪɨɜ. ɉɭɬɶ� ɤɚɠɞɨɝɨ 
ɩɚɫɫɚɠɢɪɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɨɤɚɡɚɧ�ɫ�ɩɨɦɨɳɶɸ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɫɩɪɚɣɬɨɜɨ-
ɝɨ� ɢɡɨɛɪɚɠɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ� ɫɨɛɨɣ� ɚɧɢɦɚɰɢɨɧɧɵɣ� ɨɛɪɚɡ� ɱɟɥɨɜɟɤɚ, 
ɩɟɪɟɦɟɳɚɸɳɟɝɨɫɹ�ɜ�ɩɨɬɨɤɨɜɨɣ�ɡɨɧɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɰɟɥɶɸ�ɩɨɟɡɞɤɢ. ȿɫ-
ɥɢ�ɞɜɢɠɟɧɢɟ�ɩɚɫɫɚɠɢɪɚ�ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɨɬ�ɩɭɧɤɬɚ� ɡɚɪɨɠɞɟɧɢɹ� ɩɨɬɨɤɚ, ɤ 
ɤɨɬɨɪɨɦɭ�ɨɧ�ɩɪɢɧɚɞɥɟɠɢɬ, ɞɨ�ɨɛɥɚɫɬɢ�ɟɝɨ�ɩɨɝɚɲɟɧɢɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɩɟɪɟɫɚ-
ɞɨɱɧɨɝɨ� ɭɡɥɚ, ɬɨ� ɦɨɞɟɥɢɪɭɟɬɫɹ ɷɤɫɬɪɚɤɨɦɩɨɧɟɧɬɧɵɣ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ. 
ɉɪɢ� ɮɢɤɫɚɰɢɢ� ɚɜɚɬɚɪɧɵɯ� ɤɨɧɫɬɪɭɤɰɢɣ� ɬɨɥɶɤɨ� ɜ� ɩɪɟɞɟɥɚɯ� ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɨɛɭɫɬɪɨɣɫɬɜ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ�ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ ɢɧɬɪɨɤɨɦɩɨɧɟɧɬɧɵɣ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ. Ɂɚ�ɩɪɟɞɟɥɚɦɢ�ɝɪɚɧɢɰ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜ�ɩɚɫɫɚ-
ɠɢɪɫɤɨɣ� ɫɬɚɧɰɢɢ� ɢɧɬɪɨɤɨɦɩɨɧɟɧɬɧɵɣ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ� ɮɨɪɦɢɪɭɟɬɫɹ� ɩɨ 
ɩɪɚɜɢɥɚɦ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɫ� ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨ-
ɫɬɶɸ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɜɢɞɟ�ɨɛɥɚɤɚ�ɬɨɱɟɤ.  

ȼɵɜɨɞɵ.� Ɉɩɟɪɚɰɢɢ� ɩɨɫɚɞɤɢ�ɜɵɫɚɞɤɢ� ɩɚɫɫɚɠɢɪɨɜ� ɢ� ɢɯ� ɩɟɪɟɦɟɳɟɧɢɟ 
ɩɨ� ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɦɚɪɲɪɭɬɚɦ� ɞɜɢɠɟɧɢɹ� ɩɨɬɨɤɨɜ� ɞɨɫɬɚɬɨɱɧɨ� ɫɥɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ�ɧɚ�ɞɢɧɚɦɢɱɟɫɤɨɣ 3D-ɦɨɞɟɥɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜ�ɩɚɫ-
ɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ�ɭɱɟɬɚ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɩɚɫɫɚɠɢɪɨɩɨ-
ɬɨɤɨɜ, ɧɚɥɢɱɢɹ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɨɛɥɚɫɬɟɣ� ɢɯ� ɫɥɢɹɧɢɹ, ɪɚɡɞɟɥɟɧɢɹ, ɩɟɪɟ-
ɫɟɱɟɧɢɹ, ɞɟɬɚɥɢɡɚɰɢɢ�ɩɨɬɨɤɚ�ɞɨ�ɭɪɨɜɧɹ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɤɚɠɞɨɝɨ�ɩɚɫɫɚɠɢɪɚ 
ɮɨɪɦɢɪɭɸɬ� ɨɛɳɟɟ� ɩɪɨɛɥɟɦɧɨɟ� ɩɨɥɟ� ɤɨɪɪɟɤɬɧɨɣ� ɦɨɞɟɥɶɧɨɣ� ɪɟɤɨɧɫɬɪɭɤ-
ɰɢɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ, ɩɪɨɢɡɜɨɞɢɦɵɯ�ɧɚ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ. 
ȼ�ɫɬɚɬɶɟ�ɨɛɨɡɧɚɱɟɧ�ɰɟɥɵɣ�ɪɹɞ�ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ�ɩɨɡɢɰɢɣ, ɤɨɬɨɪɵɟ�ɜ�ɫɜɨɟɦ 
ɛɨɥɶɲɢɧɫɬɜɟ� ɧɨɫɹɬ� ɩɨɫɬɚɧɨɜɨɱɧɵɣ� ɯɚɪɚɤɬɟɪ� ɢ� ɬɪɟɛɭɸɬ� ɩɪɨɜɟɞɟɧɢɹ� ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼ�ɱɢɫɥɟ�ɜɚɠɧɵɯ�ɜɨɩɪɨɫɨɜ�ɫɥɟɞɭɸɳɢɟ: 

í�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɭɪɨɜɟɧɶ�ɩɪɟɞɟɥɶɧɨ�ɧɢɡɤɨɣ�ɩɥɨɬɧɨɫɬɢ�ɩɚɫ-
ɫɚɠɢɪɨɩɨɬɨɤɚ, ɩɪɢ�ɤɨɬɨɪɨɣ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɩɟɪɟɯɨɞɢɬɶ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɚɜɚɬɚɪɨɜ; 

í� ɬɪɟɛɭɟɬɫɹ� ɪɚɡɪɚɛɨɬɚɬɶ�ɲɤɚɥɭ� ɯɪɨɦɚɬɢɱɟɫɤɢɯ� ɜɢɡɭɚɥɢɡɚɬɨɪɨɜ� ɩɚɫɫɚ-
ɠɢɪɨɩɨɬɨɤɨɜ�ɪɚɡɥɢɱɧɨɣ�ɩɥɨɬɧɨɫɬɢ�ɢ�ɩɪɢ�ɢɯ�ɫɦɟɲɟɧɢɢ; 

í�ɜɚɠɧɨ�ɢɫɫɥɟɞɨɜɚɬɶ�ɩɨɫɬ- ɢ�ɩɪɟɞɬɪɚɧɡɢɬɢɜɧɵɟ�ɡɨɧɵ�ɢ�ɨɩɪɟɞɟɥɢɬɶ�ɢɯ 
ɷɮɮɟɤɬɢɜɧɵɟ�ɪɚɡɦɟɪɵ; 

í� ɨɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɩɚɪɚɦɟɬɪɵ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɛɭɮɟɪɚ, 
©ɩɨɞɝɨɬɚɜɥɢɜɚɸɳɟɝɨ» ɪɚɡɞɟɥɟɧɢɟ� ɩɨɬɨɤɚ� ɧɚ� ɫɨɫɬɚɜɥɹɸɳɢɟ, ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ�ɡɚɜɢɫɟɬɶ�ɨɬ�ɩɥɨɬɧɨɫɬɟɣ�ɨɛɳɟɝɨ�ɢ�ɪɚɡɞɟɥɹɸɳɢɯ�ɩɨɬɨɤɨɜ; 
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í�ɞɥɹ�ɩɨɬɨɤɨɜɵɯ�ɡɨɧ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɫɬɚɧɰɢɣ 
ɞɨɥɠɧɵ� ɛɵɬɶ� ɪɚɡɪɚɛɨɬɚɧɵ� ɷɮɮɟɤɬɢɜɧɵɟ� ɫɯɟɦɵ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨɬɨɤɨɜ 
�ɚɧɚɥɨɝɢɱɧɨ� ɪɢɫɭɧɤɚɦ 6–9 ɢ� ɬɚɛɥɢɰɟ 2), ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɦɢɧɢɦɚɥɶɧɵɟ 
ɩɟɪɟɫɟɤɚɸɳɢɟɫɹ�ɩɨ�ɦɨɳɧɨɫɬɢ�ɩɨɬɨɤɢ; 

í� ɧɚɥɢɱɢɟ� ɤɚɤɢɯ�ɥɢɛɨ� ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɯ� ɦɨɞɟɥɶɧɵɯ� ɢɦɢɬɚɰɢɣ� ɞɜɢ-
ɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɧɚ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜɚɯ�ɫɬɚɧɰɢɢ�ɩɨɡɜɨ-
ɥɢɥɨ� ɛɵ� ɷɤɫɩɟɪɬɧɨ� ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ� ɜɨɡɧɢɤɚɸɳɢɟ� ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɫɢ-
ɬɭɚɰɢɢ�ɢ� ɨɰɟɧɢɬɶ�ɫɬɟɩɟɧɶ�ɢɯ�ɚɞɟɤɜɚɬɧɨɫɬɢ� ɨɩɟɪɚɰɢɹɦ, ɩɪɨɢɡɜɨɞɢɦɵɦ�ɧɚ 
ɪɟɚɥɶɧɨɣ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ.     

Ɋɟɲɟɧɢɟ�ɷɬɢɯ�ɢ�ɞɪɭɝɢɯ�ɜɨɩɪɨɫɨɜ�ɩɨɡɜɨɥɢɬ�ɫɨɡɞɚɬɶ�ɫɪɟɞɭ�ɬɪɟɯɦɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɫɨɫɬɨɹɧɢɣ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜ�ɫ� ɨɰɟɧɤɨɣ�ɡɚɝɪɭɡɤɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɨɛɥɚɫɬɟɣ�ɢ�ɩɨɥɭɱɢɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɸ�ɤɚɱɟɫɬɜɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɨɛɭɫɬɪɨɣɫɬɜɚɯ 
ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɱɚɫɬɧɨɫɬɢ�ɢ�ɜ�ɩɟɪɟɫɚ�ɞɨɱɧɨɦ�ɭɡɥɟ�ɜ�ɰɟɥɨɦ.  
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COMPUTER VISUALIZATION TECHNOLOGICAL OPERATIONS 
FUNCTIONING 3D-MODEL PASSENGERDEVICES  
OF PASSENGER STATION 

The problems of realistic reflection passengerstreams on 3D-model of passenger sta-
tion. We observe the complex and ramified network of moving the passengers, features 
of formation points origin and points disappear of flows outside border of passenger 
station. The reproduction all operations is represented by a difficult and ambiguous 
problem. The new positions form adequate system to a reality 3D-modeling technology 
of passenger station. 
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