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DIRECTIONS OF INCREASING THE EFFICIENCY OF TRANSPORTATION 
PROCESSES OF PORT RAILWAY STATIONS ON THE ANALYTICAL MODEL-
ING PRINCIPLES   

 
It is known that port railway stations are complex transport and technological systems 

consisting of a complex of interconnected subsystems. The selection, modeling and subs-
tantiation of rational parameters of their transport processes is of paramount importance in 
modern conditions of digitalization of railway transport. The article discusses an analytical 
approach to modeling the operation of port railway stations in order to identify system-
wide patterns of operation, axiomatics of transport processes, the choice of rational para-
meters of the "station-port" system and reduce the downtime of local cars. 
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ɆȺɌȿɆȺɌɂɑȿɋɄɂɃ�ȺɅȽɈɊɂɌɆ�ɋɈɁȾȺɇɂə 
ɐɂɎɊɈȼɈɃ�ɌɈɉɈɅɈȽɂɑȿɋɄɈɃ�ɆɈȾȿɅɂ�ɋɌȺɇɐɂɂ 
ȼ�ɉɊɈȽɊȺɆɆȿ�ɂɋɍɀɌ 

Ɋɚɫɫɦɨɬɪɟɧ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ� ɚɥɝɨɪɢɬɦ� ɫɨɡɞɚɧɢɹ� ɰɢɮɪɨɜɨɣ� ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ� ɦɨ-
ɞɟɥɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɪɚɛɨɱɟɦ�ɨɤɧɟ�ɩɪɨɝɪɚɦɦɵ «ɂɋɍɀɌ». Ɇɚɬɟɦɚɬɢɱɟ-
ɫɤɢɣ� ɚɥɝɨɪɢɬɦ� ɩɨɫɬɪɨɟɧ� ɧɚ� ɨɫɧɨɜɟ� ɬɟɨɪɢɢ�ɦɧɨɠɟɫɬɜ, ɚ� ɬɚɤɠɟ� ɩɪɟɞɫɬɚɜɥɟɧ� ɩɪɢɦɟɪ 
ɨɬɨɛɪɚɠɟɧɢɹ� ɩɨɞɦɧɨɠɟɫɬɜ� ɫ� ɩɨɦɨɳɶɸ� ɤɪɭɝɨɜ� ɗɣɥɟɪɚ. Ɋɚɡɪɚɛɨɬɚɧɵ� ɷɬɚɩɵ� ɨɰɢɮ-
ɪɨɜɤɢ�ɬɨɩɨɥɨɝɢɱɟɫɤɢɯ�ɦɨɞɟɥɟɣ�ɫɬɚɧɰɢɣ�ɢ�ɜɵɹɜɥɟɧɨ�ɨɫɧɨɜɧɨɟ�ɩɪɚɜɢɥɨ�ɨɛɴɟɞɢɧɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ. ɉɨɥɭɱɟɧɨ�ɢɦɢɬɚɰɢɨɧɧɨɟ�ɨɬɨɛɪɚɠɟɧɢɟ�ɫɯɟɦɵ�ɫɬɚɧɰɢɢ�ɢ�ɨɩɢɫɚɧɢɟ�ɬɟɯɧɨ-
ɥɨɝɢɢ�ɪɚɛɨɬɵ�ɫ�ɩɨɦɨɳɶɸ�ɛɥɨɤ�ɫɯɟɦɵ. 
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ȼɚɠɧɟɣɲɟɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɩɟɪɟɜɨɡɨɱɧɨɦ� ɩɪɨɰɟɫɫɟ� ɩɪɢɧɚɞɥɟɠɢɬ� ɫɨɪɬɢɪɨ-

ɜɨɱɧɵɦ�ɫɬɚɧɰɢɹɦ, ɨɬ�ɭɫɬɨɣɱɢɜɨɣ�ɪɚɛɨɬɵ�ɤɨɬɨɪɵɯ�ɡɚɜɢɫɢɬ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɢ�ɫɟɬɢ�ɜ�ɰɟɥɨɦ. ɋɨɪɬɢɪɨɜɨɱɧɵɟ�ɫɬɚɧɰɢɢ�ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɵ�ɜ�ɨɫɧɨɜɧɨɦ�ɞɥɹ�ɫɨɪɬɢɪɨɜɤɢ�ɜɚɝɨɧɨɜ�ɩɨ�ɦɚɪɲɪɭɬɚɦ�ɫɥɟɞɨɜɚɧɢɹ�ɢ 
ɦɚɫɫɨɜɨɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɢɡ�ɧɢɯ�ɩɨɟɡɞɨɜ�ɞɚɥɶɧɢɯ�ɧɚɡɧɚɱɟɧɢɣ. Ʉɪɨɦɟ�ɬɨɝɨ, 
ɧɚ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɫɬɚɧɰɢɹɯ� ɜɵɩɨɥɧɹɸɬɫɹ� ɬɟɯɧɢɱɟɫɤɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɢ 
ɤɨɦɦɟɪɱɟɫɤɢɣ� ɨɫɦɨɬɪ� ɜɚɝɨɧɨɜ, ɭɫɬɪɚɧɟɧɢɟ� ɜɵɹɜɥɟɧɧɵɯ� ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, 
ɫɦɟɧɚ�ɥɨɤɨɦɨɬɢɜɨɜ�ɢ�ɥɨɤɨɦɨɬɢɜɧɵɯ�ɛɪɢɝɚɞ, ɫɨɪɬɢɪɨɜɤɚ�ɝɪɭɡɨɜ, ɩɨɝɪɭɡɤɚ�ɢ 
ɜɵɝɪɭɡɤɚ�ɜɚɝɨɧɨɜ, ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ, ɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɛɨɪɧɵɯ 
ɜɚɝɨɧɨɜ� ɫ� ɤɨɧɬɟɣɧɟɪɚɦɢ�ɢ�ɦɟɥɤɢɦɢ�ɨɬɩɪɚɜɤɚɦɢ�ɢ�ɞɪɭɝɢɟ�ɨɩɟɪɚɰɢɢ. Ɉɤɨɥɨ 
70 % ɜɪɟɦɟɧɢ� ɫɜɨɟɝɨ� ɨɛɨɪɨɬɚ� ɜɚɝɨɧ� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɫɬɚɧɰɢɹɯ� ɢ, ɢɦɟɧɧɨ, ɧɚ 
ɧɢɯ�ɢɦɟɸɬɫɹ�ɨɫɧɨɜɧɵɟ�ɪɟɡɟɪɜɵ�ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ�ɢ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɨɛɟɫɩɟɱɟ-
ɧɢɹ�ɩɟɪɟɜɨɡɨɤ. 

Ʉɨɦɩɥɟɤɫɧɨɟ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱ� ɩɨ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ� ɪɚɛɨɬɵ� ɫɨɪɬɢɪɨ-
ɜɨɱɧɵɯ� ɢ� ɞɪɭɝɢɯ� ɫɬɚɧɰɢɣ� ɦɨɠɧɨ� ɩɨɥɭɱɢɬɶ� ɡɚ� ɫɱɟɬ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɨɝɪɚɦɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ�ɞɥɹ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɪɚɫɱɟɬɚ�ɪɚɛɨɬɵ�ɜɫɟɯ�ɪɟɫɭɪɫɧɵɯ, ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɰɟɩɨɱɟɤ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ. ɋɚɦɨɣ�ɬɪɭɞɨ-
ɺɦɤɨɣ�ɱɚɫɬɶɸ�ɫɨɡɞɚɧɢɹ�ɬɚɤɢɯ�ɩɪɨɝɪɚɦɦ�ɹɜɥɹɟɬɫɹ�ɨɩɢɫɚɧɢɟ�ɬɟɯɧɨɥɨɝɢɢ, ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɪɚɡɪɚɛɨɬɤɚ�ɰɢɮɪɨɜɨɣ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɩɨɥɭɱɟɧɢɹ�ɰɢɮɪɨɜɨɣ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɫɬɚɧ-
ɰɢɢ�ɫɨɫɬɨɢɬ�ɢɡ�ɲɚɝɨɜ�ɡɚɝɪɭɡɤɢ�ɧɟɦɚɫɲɬɚɛɧɨɣ�ɫɯɟɦɵ, ɪɟɚɥɢɡɚɰɢɢ�ɰɢɮɪɨɜɨɣ 
ɦɨɞɟɥɢ, ɟɟ�ɩɪɨɜɟɪɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɛɥɨɤ�ɫɯɟɦɵ�ɢ�ɞɨɪɚɛɨɬɤɢ�ɰɢɮɪɨɜɨɣ�ɦɨɞɟɥɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ. 

ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫ-
ɩɨɪɬɚ�ɮɭɧɤɰɢɨɧɢɪɭɟɬ�ɧɚ�ɨɫɧɨɜɟ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɭɫɥɨɜɢɣ, ɨɝɪɚ-
ɧɢɱɟɧɢɣ�ɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ȼɟɫɩɟɪɟɛɨɣɧɚɹ�ɪɚɛɨɬɚ�ɩɪɨɝɪɚɦɦɵ�ɨɛɟɫɩɟ-
ɱɢɜɚɟɬɫɹ� ɡɚ� ɫɱɺɬ� ɫɨɛɥɸɞɟɧɢɹ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɪɟɞɟɥɟɧ-
ɧɵɯ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ. Ⱦɥɹ� ɬɨɝɨ� ɱɬɨɛɵ� ɨɩɢɫɚɬɶ� ɚɥɝɨɪɢɬɦ� ɜɵɩɨɥ-
ɧɹɟɦɵɯ�ɞɟɣɫɬɜɢɣ, ɧɟɨɛɯɨɞɢɦɨ�ɜɜɟɫɬɢ�ɩɨɞɦɧɨɠɟɫɬɜɚ ܺ� ɢ ܻ. ɉɨɞɦɧɨɠɟɫɬɜɨ 
ܺ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɜɫɟ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɟ�ɷɥɟɦɟɧɬɵ�ɫɬɚɧɰɢɢ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɢɯ 
ɤɨɨɪɞɢɧɚɬ. ɉɨɞɦɧɨɠɟɫɬɜɨ ܻ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɷɥɟɦɟɧɬɵ, 
ɨɩɢɫɵɜɚɸɳɢɟ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ (ɩɚɪɚɦɟɬɪɵ�ɩɭɬɟɣ�ɢ� ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, 
ɫɩɟɰɢɚɥɢɡɚɰɢɹ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ). Ɉɛɴɟɞɢɧɟɧɢɟ�ɢɯ�ɨɩɪɟɞɟɥɹɟɬ�ɦɧɨɠɟɫɬɜɨ 
Z. ɋɨɫɬɚɜ�ɩɨɞɦɧɨɠɟɫɬɜ X�ɢ Y�ɩɪɟɞɫɬɚɜɥɟɧ�ɫɥɟɞɭɸɳɢɦɢ�ɮɨɪɦɭɥɚɦɢ: 

ܺ ـ ( ˔ܺ˕˓  ܺ˒˖˕  ܺ˒˃˓  ˆܺˑ˓), (1) 
 

ܻ ـ (ܻ̝ ˒ˈ˙  ܻ̝ ˕˓  ܻˎ ˑˍ  ܻ̝ ˑ˓˕), (2) 
ɝɞɟ � ˔ܺ˕˓ – ɩɨɞɦɧɨɠɟɫɬɜɨ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ; ܺ˒˖˕ – ɩɨɞɦɧɨɠɟɫɬɜɨ�ɫɬɚɧ-
ɰɢɨɧɧɵɯ� ɩɭɬɟɣ; ܺ˒˃˓ – ɩɨɞɦɧɨɠɟɫɬɜɨ� ɫɬɚɧɰɢɨɧɧɵɯ� ɩɚɪɤɨɜ; ˆܺˑ˓ –  ɩɨɞ-
ɦɧɨɠɟɫɬɜɨ� ɝɨɪɨɤ;  ܻ̝ ˒ˈ˙ – ɩɨɞɦɧɨɠɟɫɬɜɨ� ɫɩɟɰɢɚɥɢɡɚɰɢɣ� ɩɭɬɟɣ; ܻ̝ ˕˓ – ɩɨɞ-
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ɦɧɨɠɟɫɬɜɨ� ɬɢɩɨɜ� ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ; ܻˎ ˑˍ  – ɩɨɞɦɧɨɠɟɫɬɜɨ� ɬɢɩɨɜ� ɥɨɤɨ-
ɦɨɬɢɜɨɜ;  ܻ̝ ˑ˓˕ – ɩɨɞɦɧɨɠɟɫɬɜɨ�ɬɢɩɨɜ�ɜɚɝɨɧɨɜ. 

ɇɚɝɥɹɞɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɨɛɴɟɞɢɧɟɧɢɟ� ɩɨɞɦɧɨɠɟɫɬɜ ܺ� ɢ ܻ� ɜ� ɦɧɨɠɟɫɬɜɨ�ܼ 
ɦɨɠɧɨ�ɫ�ɩɨɦɨɳɶɸ�ɤɪɭɝɨɜ�ɗɣɥɟɪɚ. ɉɪɢɦɟɪ�ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɩɨɞɦɧɨɠɟɫɬɜɚ 
ܺ�ɩɪɟɞɫɬɚɜɥɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫɭɧɨɤ 1 – Ʉɪɭɝ�ɗɣɥɟɪɚ, ɨɛɪɚɡɭɸɳɢɣ�ɦɧɨɠɟɫɬɜɨ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɷɥɟɦɟɧɬɨɜ Х 

 
 
ɉɪɚɜɢɥɨ�ɨɛɴɟɞɢɧɟɧɢɹ�ɷɥɟɦɟɧɬɨɜ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɡɚɩɢɫɹɦɢ: 

݂ǣ ଵݔ ՜ ଵ, ݂ǣݕ ଶݔ ՜ ଶ, ݂ǣݕ ଷݔ ՜ ଷ, ݂ǣݕ ସݔ ՜ ହݔସ, ݂ǣݕ ՜ ݔହ, ݂ǣݕ ՜  .ݕ

Ɍɨɝɞɚ�ɦɧɨɠɟɫɬɜɨ ܼ�ɛɭɞɟɬ�ɜɵɝɥɹɞɟɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 

Z = ܺ × ܻ = ,(ଵݕ,ଵݔ)}  (3) .{ …(ଶݕ,ଶݔ)

Ⱦɥɹ� ɡɚɩɭɫɤɚ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɰɢɤɥɚ� ɨɩɟɪɚɰɢɣ� ɧɟɨɛɯɨɞɢɦɨ� ɡɚɝɪɭɡɢɬɶ 
ɞɚɧɧɵɟ� ɢɡ�Ⱥɋ «ɌɊȺ». Ⱦɥɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɧɟɲɧɢɯ� ɫɜɹɡɟɣ� ɩɪɨɝɪɚɦɦɵ� ɫ�Ⱥɋ 
©ɌɊȺ» ɢɫɩɨɥɶɡɭɸɬɫɹ�ɫɫɵɥɤɢ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɞɚɧɧɵɯ�ɢɡ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ�ɈȺɈ «ɊɀȾ». ȼɜɨɞɢɦ�ɦɧɨɠɟɫɬɜɨ Zɬɪɚ�ɞɥɹ�ɫɪɚɜɧɟ-
ɧɢɣ�ɩɨɞɦɧɨɠɟɫɬɜ Х�ɢ Y�ɫ�ɧɨɪɦɚɬɢɜɧɵɦɢ�ɩɨɞɦɧɨɠɟɫɬɜɚɦɢ Хɬɪɚ�ɢ Yɬɪɚ, ɝɞɟ Хɬɪɚ 
ɹɜɥɹɟɬɫɹ� ɩɨɞɦɧɨɠɟɫɬɜɨɦ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ, ɚ Yɬɪɚ – ɩɨɞɦɧɨ-
ɠɟɫɬɜɨɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ. ɋɨɜɦɟɫɬɧɨ, ɩɨɞɦɧɨɠɟɫɬɜɚ Хɬɪɚ�ɢ Yɬɪɚ 
ɨɛɪɚɡɭɸɬ�ɦɧɨɠɟɫɬɜɨ�ɷɥɟɦɟɧɬɨɜ Zɬɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ�ɫɥɟɞɭɸɳɟɣ�ɮɨɪɦɭɥɨɣ  

ܼ˕˓˃ = {ܺ˕˓˃ · ܻ̞ ˓˃ = {ቀݔଵ˕˓˃,ݕଵ˕˓˃ቁ , ቀݔଶ˕˓˃,ݕଶ˕˓˃ቁ… },  (4) 

ɝɞɟ ʤ˕˓˃ – ɩɨɞɦɧɨɠɟɫɬɜɨ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɫɬɚɧɰɢɢ, ɜɵɝɪɭɠɟɧ-
ɧɵɣ�ɢɡ�Ⱥɋ «ɌɊȺ» (ɫɬɪɟɥɨɱɧɵɣ�ɩɟɪɟɜɨɞ, ɞɢɫɩɟɬɱɟɪɫɤɢɣ�ɫɴɟɡɞ, ɫɬɚɧɰɢɨɧɧɵɣ 
ɩɭɬɶ, ɫɬɚɧɰɢɨɧɧɵɣ�ɩɚɪɤ, ɝɨɪɤɚ); ܻ̞ ˓˃ – ɩɨɞɦɧɨɠɟɫɬɜɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɷɥɟ-
ɦɟɧɬɨɜ� ɫɬɚɧɰɢɢ, ɜɵɝɪɭɠɟɧɧɵɣ� ɢɡ� Ⱥɋ «ɌɊȺ» (ɫɩɟɰɢɚɥɢɡɚɰɢɹ� ɩɭɬɢ, ɬɢɩ 
ɫɬɪɟɥɨɱɧɨɝɨ�ɩɟɪɟɜɨɞɚ, ɬɢɩ� ɥɨɤɨɦɨɬɢɜɨɜ, ɬɢɩ� ɜɚɝɨɧɨɜ, ɧɚɩɪɚɜɥɟɧɢɟ� ɞɜɢɠɟ-
ɧɢɹ�ɩɭɬɟɣ, ɧɚɩɪɚɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ, ɬɢɩ� ɫɜɹɡɢ�ɧɚ�ɫɬɚɧɰɢɢ, ɩɪɢɧɰɢɩ 
ɭɩɪɚɜɥɟɧɢɹ�ɫɬɪɟɥɨɱɧɵɦ�ɩɟɪɟɜɨɞɨɦ). 

Ɇɧɨɠɟɫɬɜɨ� ɷɥɟɦɟɧɬɨɜ ܼ˕˓˃� ɹɜɥɹɟɬɫɹ� ɧɨɪɦɚɬɢɜɧɨɣ� ɛɢɛɥɢɨɬɟɤɨɣ, ɜ� ɤɨɬɨ-
ɪɨɣ�ɫɨɞɟɪɠɚɬɫɹ�ɜɫɟ�ɞɚɧɧɵɟ�ɩɨ�ɜɵɛɪɚɧɧɨɣ�ɫɬɚɧɰɢɢ�ɢ�ɫɥɭɠɚɬ�ɞɥɹ�ɫɜɟɪɤɢ�ɧɚ-
ɱɟɪɱɟɧɧɨɣ� ɫɯɟɦɵ� ɫɨ� ɫɯɟɦɨɣ� ɡɚɝɪɭɠɟɧɧɨɣ� ɜ� ɪɚɛɨɱɟɟ� ɨɤɧɨ� ɩɪɨɝɪɚɦɦɵ. ɉɪɢ 
ɡɚɝɪɭɡɤɟ� ɞɚɧɧɵɯ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɨɜɟɪɤɚ� ɧɚ� ɩɨɥɧɨɟ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɷɥɟɦɟɧɬɨɜ 
ɦɧɨɠɟɫɬɜɚ Z�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɦɧɨɠɟɫɬɜɚ ܼ˕˓˃�ɫɨɝɥɚɫɧɨ�ɮɨɪɦɭɥɟ  
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,(ଵݕ,ଵݔ)} { …(ଶݕ,ଶݔ) = ቄቀݔଵ˕˓˃,ݕଵ˕˓˃ቁ , ቀݔଶ˕˓˃,ݕଶ˕˓˃ቁ… ቅ, 
ܼ = ܼ˕˓˃. 

(5) 

ȿɫɥɢ� ɭɫɥɨɜɢɟ� ɫɨɝɥɚɫɧɨ� ɮɨɪɦɭɥɟ (5) ɧɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɨ, ɬɨ� ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ�ɤɨɪɪɟɤɬɢɪɨɜɤɭ�ɷɥɟɦɟɧɬɨɜ�ɫ�ɰɟɥɶɸ�ɩɨɥɭɱɟɧɢɹ�ɨɞɢɧɚɤɨɜɵɯ�ɪɚɡɦɟɪ-
ɧɨɫɬɟɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɝɨ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɢɚɩɚɡɨɧɨɜ� ɦɧɨɠɟɫɬɜ Z� ɢ 
ܼ˕˓˃. ȼ�ɫɥɭɱɚɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ� ɷɬɨɝɨ� ɭɫɥɨɜɢɹ�ɧɟɨɛɯɨɞɢɦɨ� ɞɨɛɚɜɢɬɶ� ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɟ�ɩɨɞɦɧɨɠɟɫɬɜɚ Хɫɰɛ�ɢ Yɫɰɛ, ɨɛɪɚɡɭɸɳɢɟ�ɦɧɨɠɟɫɬɜɨ Zɫɰɛ. Ɉɩɢɫɚɧɢɟ 
ɦɧɨɠɟɫɬɜɚ Zɫɰɛ� ɩɪɢɜɟɞɟɧɨ� ɜ�ɮɨɪɦɭɥɟ (6). ɉɨɞɦɧɨɠɟɫɬɜɨ Хɫɰɛ� ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ� ɨɛɨɡɧɚɱɟɧɢɹ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɧɟɦɚɫɲɬɚɛɧɨɝɨ� ɩɥɚɧɚ�ɋɐȻ 
ɫɬɚɧɰɢɢ (ɫɢɝɧɚɥɵ, ɢɡɨɥɢɪɭɸɳɢɟ�ɭɱɚɫɬɤɢ, ɧɟɝɚɛɚɪɢɬɧɵɟ�ɫɬɵɤɢ, ɫɬɪɟɥɨɱɧɵɟ 
ɩɟɪɟɜɨɞɵ), ɚ� ɩɨɞɦɧɨɠɟɫɬɜɨ Yɫɰɛ� ɨɛɨɡɧɚɱɚɟɬ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɮɭɧɤɰɢɢ� ɧɟ-
ɦɚɫɲɬɚɛɧɨɝɨ� ɩɥɚɧɚ� ɋɐȻ (ɧɚɩɪɚɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɹ� ɩɭɬɟɣ, ɧɚɩɪɚɜɥɟɧɢɟ� ɞɜɢ-
ɠɟɧɢɹ�ɩɨɟɡɞɨɜ, ɥɨɤɨɦɨɬɢɜɨɜ�ɢ�ɜɚɝɨɧɨɜ, ɧɚɩɪɚɜɥɟɧɢɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɞɜɢɠɟ-
ɧɢɹ� ɫɜɟɬɨɮɨɪɨɦ, ɬɢɩ� ɫɜɹɡɢ� ɧɚ� ɫɬɚɧɰɢɢ, ɩɪɢɧɰɢɩ� ɭɩɪɚɜɥɟɧɢɹ� ɫɬɪɟɥɨɱɧɵɦ 
ɩɟɪɟɜɨɞɨɦ). ɍɫɥɨɜɢɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ�ɢɞɟɧɬɢɱɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ ˔ܺ˙˄�ɢ ܻ̝ ˙˄� ɫ 
ɦɧɨɠɟɫɬɜɨɦ�ɷɥɟɦɟɧɬɨɜ�ɛɢɛɥɢɨɬɟɤɢ ܼ˕˓˃�ɩɪɨɜɟɪɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɚɦ 

ܼ˔˙˄ = ʤ˔˙˄ × ܻ̝ ˙˄ = ቄቀݔଵ˔˙˄,ݕଵ˔˙˄ቁ , ቀݔଶ˔˙˄,ݕଶ˔˙˄ቁ… ቅ ;     (6) 

 ቄቀݔଵ˔˙˄,ݕଵ˔˙˄ቁ , ቀݔଶ˔˙˄,ݕଶ˔˙˄ቁ… ቅ = ቄቀݔଵ˕˓˃,ݕଵ˕˓˃ቁ , ቀݔଶ˕˓˃,ݕଶ˕˓˃ቁ… ቅ, 
 ܼ˔˙˄ = ܼ˕˓˃, 

            (7)

ɝɞɟ ˔ܺ˙˄ – ɩɨɞɦɧɨɠɟɫɬɜɚ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɧɟɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚ-
ɧɚ�ɋɐȻ� ɫɬɚɧɰɢɢ (ɫɬɪɟɥɨɱɧɵɣ� ɩɟɪɟɜɨɞ, ɞɢɫɩɟɬɱɟɪɫɤɢɣ� ɫɴɟɡɞ, ɫɬɚɧɰɢɨɧɧɵɣ 
ɩɭɬɶ, ɫɬɚɧɰɢɨɧɧɵɣ� ɩɚɪɤ, ɝɨɪɤɚ); ܻ̝ ˙˄ – ɩɨɞɦɧɨɠɟɫɬɜɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ� ɧɟɦɚɫɲɬɚɛɧɨɝɨ� ɩɥɚɧɚ� ɋɐȻ (ɧɚɩɪɚɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɹ� ɩɭɬɟɣ, ɧɚ-
ɩɪɚɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ, ɬɢɩ� ɫɜɹɡɢ� ɧɚ� ɫɬɚɧɰɢɢ, ɩɪɢɧɰɢɩ� ɭɩɪɚɜɥɟɧɢɹ 
ɫɬɪɟɥɨɱɧɵɦ�ɩɟɪɟɜɨɞɨɦ). 

Ɉɩɪɟɞɟɥɹɟɦ, ɱɬɨ «1» ɨɛɨɡɧɚɱɚɟɬ�ɩɨɥɧɨɟ�ɫɨɨɬɜɟɬɫɬɜɢɟ�ɢ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɭɫɥɨɜɢɹ�ɨɝɪɚɧɢɱɟɧɢɹ, ɚ «0» í�ɧɟɫɨɛɥɸɞɟɧɢɟ�ɭɫɥɨɜɢɹ�ɢ�ɜɵ-
ɹɜɥɟɧɢɟ� ɨɲɢɛɤɢ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɦɧɨɠɟɫɬɜɚ� ɞɨɥɠɧɵ� ɭɞɨɜɥɟɬɜɨɪɢɬɶ� ɫɥɟ-
ɞɭɸɳɟɦɭ�ɭɫɥɨɜɢɸ  

˄˙˔ܼൣ ݂ܫ = ܼ˕˓˃ = ܼ൧ = 1 ՜ ܼ˙˕ˏ˔,  ,݁ݑ݊݅ݐ݊ܥ ݄݊݁ݐ
˄˙˔ܼൣ ݂ܫ = ܼ˕˓˃ = ܼ൧ = 0,  .݊ݎݑݐܴ݁ ݀݊ܽ ݁ݏ݈ܽܨ ݄݊݁ݐ

  (8) 

ɍɞɨɜɥɟɬɜɨɪɟɧɢɟ� ɭɫɥɨɜɢɸ (8) ɮɨɪɦɢɪɭɟɬ�ɦɧɨɠɟɫɬɜɨ� ɷɥɟɦɟɧɬɨɜ ܼ˙˕ˏ˔, ɧɚ-
ɡɵɜɚɟɦɨɟ�ɦɧɨɠɟɫɬɜɨɦ�ɷɥɟɦɟɧɬɨɜ�ɰɢɮɪɨɜɨɣ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ. 
ȿɫɥɢ�ɭɫɥɨɜɢɟ (8) ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨ, ɧɟɨɛɯɨɞɢɦɨ�ɜɧɟɫɬɢ�ɩɨɩɪɚɜɤɢ�ɜ�ɨɫɧɨɜɧɵɟ 
ɦɧɨɠɟɫɬɜɚ�ɷɥɟɦɟɧɬɨɜ Z, ܼ˕˓˃�ɢ ܼ˔˙˄, ɚ�ɡɚɬɟɦ�ɡɚɧɨɜɨ�ɩɪɨɢɡɜɟɫɬɢ�ɩɪɨɜɟɪɤɭ�ɭɫɥɨ-
ɜɢɹ (8). ɇɚ� ɨɫɧɨɜɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɚɥɝɨɪɢɬɦɚ� ɩɪɨɝɪɚɦɦɵ� ɩɨ� ɪɚɡɪɚɛɨɬɤɟ 
ɰɢɮɪɨɜɨɣ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ�ɫɨɫɬɚɜɥɟɧɚ�ɛɥɨɤ�ɫɯɟɦɚ, ɤɨɬɨɪɚɹ�ɞɟɦɨɧɫɬɪɢɪɭɟɬ�ɨɫ-
ɧɨɜɧɨɣ�ɩɪɢɧɰɢɩ�ɪɚɛɨɬɵ. Ȼɥɨɤ�ɫɯɟɦɚ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 – Ȼɥɨɤ�ɫɯɟɦɚ�ɩɪɢɧɰɢɩɚ�ɪɚɛɨɬɵ�ɚɥɝɨɪɢɬɦɚ 

ɰɢɮɪɨɜɨɣ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ 

Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɛɨɬɵ� ɚɥɝɨɪɢɬɦɚ�ɩɨɤɚɡɚɥɢ, ɱɬɨ�ɞɚɧɧɵɣ�ɢɧɫɬɪɭɦɟɧɬ�ɦɨɠɟɬ 
ɩɨɫɥɭɠɢɬɶ�ɩɥɚɬɮɨɪɦɨɣ�ɞɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɩɨɥɭɱɟɧɢɹ�ɰɢɮɪɨɜɵɯ�ɬɨɩɨɥɨɝɢɱɟ-
ɫɤɢɯ� ɦɨɞɟɥɟɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ. Ɇɨɠɧɨ� ɩɪɨɢɡɜɟɫɬɢ�ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɟ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�ɧɚ� ɫɬɚɧɰɢɹɯ, ɱɬɨ� ɩɨ-
ɡɜɨɥɹɟɬ�ɫɨɤɪɚɬɢɬɶ�ɬɪɭɞɨɡɚɬɪɚɬɵ�ɧɚ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɫɬɚɧɰɢɣ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɜɟɥɢɱɢɧ�ɩɚɫɫɚɠɢɪɨ- ɢ�ɝɪɭɡɨɩɨɬɨɤɚ. Ɍɚɤɠɟ�ɚɥ-
ɝɨɪɢɬɦ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɧɚɝɥɹɞɧɨɟ� ɢɦɢɬɚɰɢɨɧɧɨɟ� ɨɬɨɛɪɚɠɟɧɢɟ� ɜɫɟɯ� ɩɪɨɢɫɯɨ-
ɞɹɳɢɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�ɢ�ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɡɚɪɚɧɟɟ�ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 
©ɭɡɤɢɟ�ɦɟɫɬɚ». 

ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɞɚɧɧɵɣ� ɚɥɝɨɪɢɬɦ�ɩɨɞɥɟɠɢɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɩɪɨɪɚɛɨɬɤɟ 
ɞɥɹ�ɞɨɛɚɜɥɟɧɢɹ�ɞɢɧɚɦɢɤɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɰɢɮɪɨɜɨɣ�ɬɨɩɨɥɨ-
ɝɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ�ɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ: 

í�ɦɨɞɟɥɢɪɨɜɚɬɶ�ɪɚɡɧɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɟ� ɫɢɬɭɚɰɢɢ 
ɧɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɰɟɥɶɸ�ɫɨɤɪɚɳɟɧɢɹ�ɩɪɨɫɬɨɹ�ɬɪɚɧɡɢɬɧɵɯ�ɩɨɟɡɞɨɜ 
ɫ�ɩɟɪɟɪɚɛɨɬɤɨɣ�ɢ�ɛɟɡ�ɩɟɪɟɪɚɛɨɬɤɢ; 

í�ɭɥɭɱɲɢɬɶ�ɩɨɤɚɡɚɬɟɥɢ� ɪɚɛɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɫɬɚɧɰɢɢ� ɡɚ� ɫɱɺɬ� ɢɡɦɟɧɟ-
ɧɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ; 
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í�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɪɚɡɧɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɢɬɭɚɰɢɢ�ɧɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ 
ɫɬɚɧɰɢɢ�ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɝɪɭɡɨɩɨɬɨɤɚ�ɢ�ɜɚɝɨɧɨɩɨɬɨɤɚ; 

í�ɦɨɞɟɥɢɪɨɜɚɬɶ� ɪɚɛɨɬɭ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɫɬɚɧɰɢɢ�ɩɪɢ� ɢɡɦɟɧɟɧɢɢ�ɤɨɥɢɱɟ-
ɫɬɜɚ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ, ɫɬɚɧɰɢɨɧɧɵɯ�ɛɪɢɝɚɞ�ɢ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɪɟɫɭɪ-
ɫɨɜ�ɧɚ�ɫɬɚɧɰɢɢ; 

í�ɨɩɪɟɞɟɥɢɬɶ�ɭɡɤɢɟ�ɦɟɫɬɚ�ɧɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ; 
í�ɦɨɞɟɥɢɪɨɜɚɬɶ�ɨɬɞɟɥɶɧɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɦɚɪɲɪɭɬɵ� ɫ�ɰɟɥɶɸ�ɜɧɟɞɪɟ-

ɧɢɹ�ɬɚɤɢɯ�ɦɚɪɲɪɭɬɨɜ�ɜ�ɬɟɯɧɨɥɨɝɢɸ�ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ; 
í�ɩɨɥɭɱɢɬɶ�ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɫ 

ɭɱɺɬɨɦ� ɬɨɝɨ, ɱɬɨ� ɩɟɪɜɵɟ� ɪɚɫɱɺɬɧɵɟ� ɫɭɬɤɢ� ɹɜɥɹɸɬɫɹ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦɢ  
�ɪɚɡɝɨɧɨɱɧɵɦɢ), ɚ�ɜɬɨɪɵɟ – ɭɱɺɬɧɵɦɢ; 

í�ɞɟɬɚɥɶɧɨ�ɪɚɫɫɦɨɬɪɟɬɶ�ɞɢɧɚɦɢɤɭ�ɪɚɛɨɬɵ�ɢ�ɩɪɨɫɬɨɹ�ɜɫɟɯ�ɷɥɟɦɟɧɬɨɜ�ɫɨɪ-
ɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ. 

Ɉɫɧɨɜɧɵɦ� ɩɪɟɢɦɭɳɟɫɬɜɨɦ� ɩɪɨɝɪɚɦɦɵ� ɹɜɥɹɟɬɫɹ� ɟɟ� ɝɢɛɤɨɫɬɶ� ɢ� ɜɨɡɦɨɠ-
ɧɨɫɬɶ� ɩɨɞɫɬɪɨɣɤɢ� ɤ� ɧɨɜɵɦ�ɦɨɞɟɥɢɪɭɟɦɵɦ� ɫɢɬɭɚɰɢɹɦ� ɪɚɛɨɬɵ� ɫɨɪɬɢɪɨɜɨɱ-
ɧɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɛɵɫɬɪɨɣ�ɨɛɪɚɛɨɬɤɨɣ�ɦɧɨɠɟɫɬɜɚ�ɛɨɥɶɲɢɯ�ɞɚɧɧɵɯ, ɫɪɚɜɧɟɧɢɟɦ 
ɫ�ɤɪɢɬɢɱɧɵɦɢ�ɧɨɪɦɚɬɢɜɚɦɢ�ɜ�ɨɧɥɚɣɧ�ɪɟɠɢɦɟ, ɚ�ɩɪɢ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɹɦɨɝɨ 
ɩɨɞɤɥɸɱɟɧɢɹ� ɩɪɨɝɪɚɦɦɵ� ɤ� ɫɟɪɜɟɪɚɦ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɛɚɡ�ɞɚɧɧɵɯ�ɈȺɈ «ɊɀȾ» ɩɪɨɝɪɚɦɦɚ�ɦɨɠɟɬ�ɜ�ɪɟɚɥɶɧɨɦ�ɜɪɟɦɟɧɢ�ɞɚɬɶ�ɨɩɟɪɚ-
ɬɢɜɧɨɟ�ɪɟɲɟɧɢɟ�ɩɪɨɛɥɟɦɵ�ɜ�ɫɥɨɠɢɜɲɟɣɫɹ�ɫɢɬɭɚɰɢɢ�ɫ�ɭɱɺɬɨɦ�ɪɟɚɥɶɧɵɯ�ɩɚ-
ɪɚɦɟɬɪɨɜ�ɪɚɛɨɬɵ�ɧɚ�ɜɫɟɣ�ɫɟɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ.   

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 

1 Александров, П. С.�ȼɜɟɞɟɧɢɟ�ɜ�ɬɟɨɪɢɸ�ɦɧɨɠɟɫɬɜ�ɢ�ɨɛɳɭɸ�ɬɨɩɨɥɨɝɢɸ / ɉ. ɋ. Ⱥɥɟɤ-
ɫɚɧɞɪɨɜ. – Ɇ. : ɇɚɭɤɚ, Ƚɥ. ɪɟɞ. ɮɢɡ.-ɦɚɬ. ɥɢɬ., 1977. – 369 ɫ. 

2 Лавров, И. А.�Ɂɚɞɚɱɢ�ɩɨ�ɬɟɨɪɢɢ�ɦɧɨɠɟɫɬɜ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɥɨɝɢɤɟ�ɢ�ɬɟɨɪɢɢ�ɚɥɝɨɪɢɬ-
ɦɨɜ / ɂ. Ⱥ. Ʌɚɜɪɨɜ, Ʌ. Ʌ. Ɇɚɤɫɢɦɨɜɚ. – Ɇ. : ɇɚɭɤɚ, Ƚɥ. ɪɟɞ. ɮɢɡ.-ɦɚɬ. ɥɢɬ., 1984. – 256 ɫ. 
 
Z. JANEV, Е. А. OVCHINNIKOVA, N. O. BERESTOK 
 
MATHEMATICAL ALGORITHM FOR CREATING DIGITAL  
TOPOLOGICAL MODEL OF THE RAILWAY STATIONS  
IN THE PROGRAM “ISUZHT” 
 

The article considers a mathematical algorithm for creating a digital topologi-
cal model of a railway station in the working window of the ISUZHT program. 
The mathematical algorithm is based on set theory, and an example of mapping 
subsets using Euler circles is presented also. The stages of digitization of topo-
logical models of stations are developed and the basic rule of combining elements 
is revealed. A simulated display of the station diagram and a description of the 
operation technology using a flowchart is achieved. 
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