
119 
 

ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 5. Ƚɨɦɟɥɶ, 2023 

 
ɍȾɄ 656.21.001:004 
 
С. С. КОЖЕДУБ, И. П. ДРАЛОВА 
Белорусский государственный университет транспорта, г. Гомель 
kozhesdub@gmail.com 

 
ɊȺɁɊȺȻɈɌɄȺ�ȼɂɁɍȺɅɖɇɈȽɈ�ɊȿȾȺɄɌɈɊȺ  
ɆȺɋɒɌȺȻɇɕɏ�ɉɅȺɇɈȼ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ  

 
ɉɪɟɞɫɬɚɜɥɟɧ�ɩɨɞɯɨɞ�ɤ�ɫɨɡɞɚɧɢɸ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɪɟɞɚɤɬɨɪɚ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɩɥɚ-

ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɣ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ�ɪɚɡɪɚ-
ɛɨɬɤɢ� ɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ. Ɉɩɢɫɵɜɚɸɬɫɹ 
ɩɪɨɰɟɫɫ�ɪɚɡɪɚɛɨɬɤɢ�ɪɟɞɚɤɬɨɪɚ, ɟɝɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ, ɩɪɟɢɦɭɳɟɫɬɜɚ, ɚ 
ɬɚɤɠɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɪɨɜɟɞɟɧɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɢɥɨɠɟɧɢɹ. 

 
Ɇɚɫɲɬɚɛɧɵɣ�ɩɥɚɧ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɠɟɥɟɡ-

ɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɝɪɚɮɢɱɟɫɤɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨɛɴɟɤ-
ɬɨɜ� ɫɬɚɧɰɢɢ� ɜ� ɡɚɞɚɧɧɨɦ� ɦɚɫɲɬɚɛɟ. ɇɚ� ɩɥɚɧɟ� ɩɨɥɧɨɫɬɶɸ� ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɫɬɚɧɰɢɢ, ɜɤɥɸɱɚɸɳɟɟ�ɬɚɤɢɟ�ɷɥɟɦɟɧɬɵ, ɤɚɤ�ɭɱɚɫɬɤɢ�ɩɭɬɢ, 
ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ, ɝɥɭɯɢɟ�ɩɟɪɟɫɟɱɟɧɢɹ�ɢ�ɬ. ɞ. ɇɚ�ɩɥɚɧɟ�ɬɚɤɠɟ�ɭɤɚɡɵɜɚ-
ɸɬɫɹ�ɨɛɴɟɤɬɵ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɫɬɚɧɰɢɢ: ɫɢɝɧɚɥɵ, ɩɪɟɞɟɥɶɧɵɟ�ɫɬɨɥ-
ɛɢɤɢ, ɭɩɨɪɵ, ɡɞɚɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ. Ɉɞɧɚɤɨ�ɧɚ�ɦɚɫɲɬɚɛɧɨɦ�ɩɥɚɧɟ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɨɬɪɚɠɚɸɬɫɹ 
ɢ� ɭɫɥɨɜɧɵɟ� ɝɪɚɮɢɱɟɫɤɢɟ� ɷɥɟɦɟɧɬɵ, ɧɟ� ɫɨɨɛɪɚɡɭɸɳɢɟɫɹ� ɫ� ɡɚɹɜɥɟɧɧɵɦ�ɦɚɫ-
ɲɬɚɛɨɦ. Ɉɛɨɡɧɚɱɟɧɢɹ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ, ɫɢɝɧɚɥɨɜ� ɢ� ɦɧɨɝɢɯ� ɞɪɭɝɢɯ 
ɨɛɴɟɤɬɨɜ�ɫɬɚɧɰɢɢ�ɮɨɪɦɢɪɭɸɬɫɹ�ɤɚɤ�ɨɩɪɟɞɟɥɺɧɧɵɟ�ɜɢɡɭɚɥɶɧɵɟ�ɨɛɪɚɡɵ, ɫɨɜ-
ɩɚɞɚɸɳɢɟ�ɫ�ɪɟɚɥɶɧɵɦɢ�ɩɪɨɬɨɬɢɩɚɦɢ�ɬɨɥɶɤɨ�ɩɨ�ɤɨɨɪɞɢɧɚɬɚɦ�ɬɨɱɟɤ�ɩɪɢɜɹɡ-
ɤɢ.  ɗɬɢ� ɭɫɥɨɜɧɵɟ� ɮɨɪɦɵ� ɧɚ� ɩɥɚɧɟ� ɡɚɧɢɦɚɸɬ� ɜ� ɩɹɬɶ�ɲɟɫɬɶ� ɪɚɡ� ɛɨɥɶɲɭɸ 
ɩɥɨɳɚɞɶ, ɱɟɦ�ɪɟɚɥɶɧɵɟ�ɩɪɨɬɨɬɢɩɵ�ɧɚ�ɫɬɚɧɰɢɨɧɧɨɣ�ɩɥɨɳɚɞɤɟ. 

Ʉɚɠɞɵɣ�ɝɪɚɮɢɱɟɫɤɢɣ�ɨɛɴɟɤɬ�ɧɚ�ɩɥɚɧɟ�ɩɪɢɜɨɞɢɬɫɹ�ɜɨ�ɜɡɚɢɦɧɨ�ɨɞɧɨɡɧɚɱ-
ɧɨɟ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɫɨ� ɫɜɟɞɟɧɢɹɦɢ, ɯɪɚɧɹɳɢɦɢɫɹ� ɜ� ɛɚɡɟ� ɞɚɧɧɵɯ�ɨ� ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɦ� ɮɢɡɢɱɟɫɤɨɦ� ɨɛɴɟɤɬɟ. ȼɫɟ� ɝɪɚɮɢɱɟɫɤɢɟ� ɨɛɴɟɤɬɵ� ɪɚɡɞɟɥɹɸɬɫɹ� ɧɚ 
ɬɨɱɟɱɧɵɟ (ɫɜɟɬɨɮɨɪɵ, ɩɪɟɞɟɥɶɧɵɟ� ɫɬɨɥɛɢɤɢ), ɥɢɧɟɣɧɵɟ (ɭɱɚɫɬɤɢ� ɩɭɬɢ, 
ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ) ɢ�ɩɥɨɳɚɞɧɵɟ (ɡɞɚɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ). 

Ɍɨɱɟɱɧɵɟ� ɢ� ɩɥɨɳɚɞɧɵɟ� ɨɛɴɟɤɬɵ� ɹɜɥɹɸɬɫɹ� ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ, ɨɬɝɪɚɧɢ-
ɱɟɧɧɵɦɢ� ɨɬ� ɩɪɢɥɟɝɚɸɳɢɯ� ɨɛɴɟɤɬɨɜ. Ʌɢɧɟɣɧɵɟ� ɨɛɴɟɤɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɰɟɥɨɫɬɧɨɫɬɶ� ɩɭɬɟɜɨɣ� ɫɯɟɦɵ� ɩɪɢ� ɯɪɚɧɟɧɢɢ� ɰɢɮɪɨɜɨɝɨ� ɩɥɚɧɚ, ɞɨɥɠɧɵ� ɤɨɧ-
ɬɪɨɥɢɪɨɜɚɬɶɫɹ�ɩɨ�ɬɨɱɤɚɦ�ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1). 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɦɟɪ�ɫɜɹɡɢ�ɥɢɧɟɣɧɵɯ�ɨɛɴɟɤɬɨɜ 

Ɍɨɱɤɢ�ɫɜɹɡɢ�ɹɜɥɹɸɬɫɹ�ɨɛɳɢɦɢ�ɞɥɹ�ɞɜɭɯ�ɫɦɟɠɧɵɯ�ɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ, 
ɜɫɬɭɩɚɸɳɢɯ�ɜɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ, ɱɬɨ�ɧɟɤɨɬɨɪɵɟ 
ɩɚɪɚɦɟɬɪɵ, ɧɚɡɵɜɚɟɦɵɟ�ɤɨɧɬɚɤɬɧɵɦɢ, ɢɦɟɸɬ�ɨɞɢɧɚɤɨɜɵɟ�ɡɧɚɱɟɧɢɹ�ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ�ɚɬɪɢɛɭɬɚ�ɞɥɹ�ɨɛɨɢɯ�ɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ. 

ɋɭɳɟɫɬɜɭɸɳɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ� ɢ� ɩɪɨɟɤɬɧɵɯ 
ɪɚɛɨɬ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨ-
ɥɨɝɢɣ, ɨɞɧɚɤɨ�ɩɨ�ɩɪɢɱɢɧɟ�ɨɬɫɭɬɫɬɜɢɹ�ɩɪɨɮɢɥɶɧɨɣ�ɫɪɟɞɵ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɨɛ-
ɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ� ɫɴɟɦɤɢ� ɢ� ɞɚɥɶɧɟɣɲɟɝɨ� ɢɯ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɋȺɉɊ�ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ. 

Ɂɚɞɚɱɭ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɟɤɬɧɨɣ� ɪɚɛɨɬɵ� ɦɨɠɟɬ� ɪɟɲɢɬɶ 
ɝɪɚɮɢɱɟɫɤɢɣ�ɪɟɞɚɤɬɨɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ�ɫɨɡɞɚɧɢɟ, ɨɫɧɨɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɩɭ-
ɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ. Ɉɩɪɟɞɟɥɢɦ�ɚɥɝɨɪɢɬɦ�ɩɪɢɥɨɠɟ-
ɧɢɹ�ɢ�ɢɫɩɨɥɶɡɭɟɦɵɟ�ɤɥɚɫɫɵ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɜɡɚɢɦɨɫɜɹɡɢ�ɨɛɴɟɤɬɨɜ�ɦɟɠɞɭ 
ɫɨɛɨɣ.  

ɑɟɪɬɟɠ� ɤɚɤ� ɧɟɤɨɬɨɪɚɹ� ɨɛɴɟɤɬɧɚɹ� ɫɭɳɧɨɫɬɶ, ɢɦɟɸɳɚɹ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɪɚɡɦɟɪɵ, ɩɪɹɦɨɭɝɨɥɶɧɭɸ�ɮɨɪɦɭ�ɢɥɢ�ɧɟɤɨɬɨɪɵɟ�ɞɪɭɝɢɟ�ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ�ɮɢ-
ɝɭɪɵ�ɢ�ɨɬɨɛɪɚɠɚɟɦɚɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ, ɨɩɢɫɵɜɚɟɬɫɹ�ɨɬɞɟɥɶɧɵɦ�ɤɥɚɫɫɨɦ. ɇɚ-
ɛɨɪ� ɦɟɬɨɞɨɜ� ɤɥɚɫɫɚ� ɫɮɨɪɦɢɪɨɜɚɧ� ɢɫɯɨɞɹ� ɢɡ� ɫɥɟɞɭɸɳɢɯ� ɫɨɨɛɪɚɠɟɧɢɣ. 
Ʉɚɠɞɚɹ�ɮɢɝɭɪɚ, ɫɭɳɟɫɬɜɭɸɳɚɹ�ɜ�ɪɚɦɤɚɯ�ɱɟɪɬɟɠɚ, ɹɜɥɹɟɬɫɹ�ɨɛɴɟɤɬɨɦ�ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɝɨ� ɤɥɚɫɫɚ. ȼɟɪɯɧɢɦ� ɜ� ɢɟɪɚɪɯɢɢ� ɹɜɥɹɟɬɫɹ� ɚɛɫɬɪɚɤɬɧɵɣ� ɤɥɚɫɫ 
Shape. ɉɨɬɨɦɤɚɦɢ Shape ɹɜɥɹɸɬɫɹ� ɤɥɚɫɫɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ� ɫɨɛɨɣ� ɥɢɧɢɸ, 
ɩɪɹɦɨɭɝɨɥɶɧɢɤ / ɤɜɚɞɪɚɬ, ɷɥɥɢɩɫ / ɨɤɪɭɠɧɨɫɬɶ�ɢ�ɩɪɨɢɡɜɨɥɶɧɵɣ�ɤɨɧɬɭɪ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɣ�ɞɥɹ�ɩɨɫɬɪɨɟɧɢɹ�ɬɚɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɤɚɤ�ɭɱɚɫɬɤɢ�ɩɭɬɢ, ɫɬɪɟɥɨɱɧɵɟ 
ɩɟɪɟɜɨɞɵ, ɝɥɭɯɢɟ�ɩɟɪɟɫɟɱɟɧɢɹ�ɢ�ɬ. ɞ. 

ȼɧɭɬɪɢ� ɱɟɪɬɟɠɚ� ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɨ� ɯɪɚɧɢɥɢɳɟ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ� ɮɢɝɭɪ 
(shapes), ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɫɩɢɫɤɨɦ. ȼɚɠɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɞɚɧɧɨɝɨ� ɯɪɚɧɢ-
ɥɢɳɚ� ɹɜɥɹɟɬɫɹ� ɬɨ, ɱɬɨ� ɜ� ɟɝɨ� ɫɨɞɟɪɠɚɧɢɟ� ɦɨɠɧɨ� ɜɧɨɫɢɬɶ� ɢɡɦɟɧɟɧɢɹ. ȼɚɠ-
ɧɟɣɲɢɦ� ɷɥɟɦɟɧɬɨɦ� ɢɧɬɟɪɮɟɣɫɚ� ɝɪɚɮɢɱɟɫɤɨɝɨ� ɪɟɞɚɤɬɨɪɚ� ɹɜɥɹɟɬɫɹ� ɪɚɛɨɱɚɹ 
ɨɛɥɚɫɬɶ (ɨɧɚ�ɠɟ�ɨɛɥɚɫɬɶ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜ�ɧɟɤɨɬɨɪɵɯ�ɩɪɨɝɪɚɦɦɚɯ�ɧɚɡɵɜɚ-
ɟɬɫɹ «ɯɨɥɫɬ»), ɜɢɡɭɚɥɢɡɢɪɭɸɳɚɹ�ɱɟɪɬɟɠ. ȼ�ɞɚɧɧɨɣ� ɩɪɨɝɪɚɦɦɟ�ɪɚɛɨɱɚɹ�ɨɛ-
ɥɚɫɬɶ� ɹɜɥɹɟɬɫɹ� ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ� ɤɨɦɩɨɧɟɧɬɨɦ, ɭɧɚɫɥɟɞɨɜɚɧɧɵɦ� ɨɬ 
UserControl (class DrawCanvas : UserControl). Ʉɥɸɱɟɜɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɞɚɧ-
ɧɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɹɜɥɹɟɬɫɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ. ȼɵɡɵɜɚɹ�ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɵ, ɩɨɥɶɡɨɜɚɬɟɥɶ� ɦɨɠɟɬ� ɭɜɟɥɢɱɢɜɚɬɶ� ɢɥɢ� ɭɦɟɧɶɲɚɬɶ 
ɪɚɡɦɟɪ�ɪɚɛɨɱɟɣ�ɨɛɥɚɫɬɢ. 
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ɉɨɫɤɨɥɶɤɭ�ɪɚɛɨɱɚɹ�ɨɛɥɚɫɬɶ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɩɪɨɢɡɜɨɥɶɧɵɣ�ɦɚɫɲɬɚɛ, ɚ�ɦɚɫ-
ɲɬɚɛ� ɨɛɴɟɤɬɨɜ� ɜɧɭɬɪɢ� ɱɟɪɬɟɠɚ� ɜɫɟɝɞɚ� ɪɚɜɟɧ 100  %,  ɩɪɢ� ɪɚɛɨɬɟ� ɫ� ɦɵɲɶɸ 
ɜɨɡɧɢɤɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɟɪɟɫɱɺɬɚ�ɤɨɨɪɞɢɧɚɬ�ɤɭɪɫɨɪɚ, ɚ�ɩɪɢ�ɨɬɨɛɪɚɠɟɧɢɢ 
ɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ – ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɟɪɟɫɱɺɬɚ�ɢɯ�ɪɚɡɦɟɪɨɜ�ɫ�ɭɱɺɬɨɦ�ɤɨ-
ɷɮɮɢɰɢɟɧɬɚ�ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ. 

ɉɪɨɝɪɚɦɦɚ�ɩɪɟɞɨɫɬɚɜɥɹɟɬ�ɩɨɥɶɡɨɜɚɬɟɥɸ�ɨɩɪɟɞɟɥɺɧɧɵɟ�ɢɧɫɬɪɭɦɟɧɬɵ�ɞɥɹ 
ɪɚɛɨɬɵ�ɫ�ɝɪɚɮɢɱɟɫɤɢɦɢ�ɨɛɴɟɤɬɚɦɢ (ɪɢɫɨɜɚɧɢɟ�ɮɢɝɭɪ, ɡɚɥɢɜɤɚ�ɢ�ɬ. ɞ.). Ʉɚɠ-
ɞɵɣ�ɫɭɳɟɫɬɜɭɸɳɢɣ�ɜ�ɩɪɨɝɪɚɦɦɟ�ɢɧɫɬɪɭɦɟɧɬ�ɹɜɥɹɟɬɫɹ�ɨɛɴɟɤɬɨɦ�ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɝɨ�ɤɥɚɫɫɚ. ȼɟɪɯɧɢɦ�ɜ�ɢɟɪɚɪɯɢɢ�ɹɜɥɹɟɬɫɹ�ɚɛɫɬɪɚɤɬɧɵɣ�ɤɥɚɫɫ Shape. Ɉɬ 
ɧɟɝɨ�ɭɧɚɫɥɟɞɨɜɚɧɵ�ɨɫɬɚɥɶɧɵɟ�ɤɥɚɫɫɵ�ɢɧɫɬɪɭɦɟɧɬɨɜ. ȼɫɟɝɨ�ɢɯ 5, ɧɨ�ɛɥɚɝɨɞɚ-
ɪɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɨɛɴɟɤɬɧɨɝɨ�ɩɨɞɯɨɞɚ�ɢɯ�ɤɨɥɢɱɟɫɬɜɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɭɜɟɥɢɱɟ-
ɧɨ�ɛɟɡ�ɫɭɳɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɤɨɞɟ�ɩɪɨɝɪɚɦɦɵ.  

Ⱦɥɹ�ɭɞɨɛɫɬɜɚ�ɜɫɟ�ɞɨɫɬɭɩɧɵɟ�ɢɧɫɬɪɭɦɟɧɬɵ�ɪɟɚɥɢɡɨɜɚɧɵ�ɜ�ɜɢɞɟ�ɧɚɛɨɪɚ, ɢɡ 
ɤɨɬɨɪɨɝɨ�ɩɨɥɶɡɨɜɚɬɟɥɶ� ɜɵɛɢɪɚɟɬ�ɧɟɨɛɯɨɞɢɦɵɟ�ɧɚɠɚɬɢɟɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɤɧɨɩɤɢ�ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ. Ɍɚɤɨɣ�ɧɚɛɨɪ�ɢɧɤɚɩɫɭɥɢɪɨɜɚɧ�ɜ�ɨɬɞɟɥɶɧɨɦ 
ɤɥɚɫɫɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɚɛɨɪɚ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɩɨɡɜɨɥɹɟɬ�ɭɩɪɨɫɬɢɬɶ�ɤɨɞ.  

ɋɬɪɭɤɬɭɪɚ�ɤɥɚɫɫɨɜ�ɩɪɨɟɤɬɚ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – ɋɬɪɭɤɬɭɪɚ�ɤɥɚɫɫɨɜ�ɝɪɚɮɢɱɟɫɤɢɯ�ɩɪɢɦɢɬɢɜɨɜ�ɜ�ɩɪɨɟɤɬɟ 

Ⱦɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɜɵɱɟɪɬɢɬɶ�ɜ�ɩɪɢɥɨɠɟɧɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɩɭɬɶ, ɧɟɨɛ-
ɯɨɞɢɦɨ�ɜɵɛɪɚɬɶ�ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɩɢɤɬɨɝɪɚɦɦɭ «ɉɭɬɶ» ɢ�ɚɤɬɢɜɢɡɢ-
ɪɨɜɚɬɶ� ɟɺ� ɜ� ɨɛɥɚɫɬɢ� ɪɢɫɨɜɚɧɢɹ, ɩɨɫɥɟ� ɱɟɝɨ� ɨɛɪɚɛɨɬɱɢɤ� ɞɚɧɧɨɝɨ� ɫɨɛɵɬɢɹ 
ɨɩɪɟɞɟɥɢɬ, ɱɬɨ� ɜ� ɦɨɦɟɧɬ� ɧɚɠɚɬɢɹ� ɛɵɥ� ɜɵɞɟɥɟɧ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɢɧɫɬɪɭ-
ɦɟɧɬ. ɉɨɫɥɟ�ɷɬɨɝɨ�ɛɭɞɟɬ�ɫɨɡɞɚɧ�ɞɢɧɚɦɢɱɟɫɤɢɣ�ɨɛɴɟɤɬ�ɷɬɨɝɨ�ɬɢɩɚ�ɫ�ɩɪɢɫɜɨɟ-
ɧɢɟɦ�ɩɟɪɜɨɣ�ɬɨɱɤɢ�ɤɨɨɪɞɢɧɚɬ�ɬɟɤɭɳɟɝɨ�ɩɨɥɨɠɟɧɢɹ�ɤɭɪɫɨɪɚ (ɪɢɫɭɧɨɤ 3).  
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Ɋɢɫɭɧɨɤ 3  – ɉɨɫɬɪɨɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ 

ɉɨ�ɦɟɪɟ�ɩɟɪɟɦɟɳɟɧɢɹ�ɦɵɲɢ�ɨɛɴɟɤɬ�ɞɨɥɠɟɧ�ɩɟɪɟɪɢɫɨɜɵɜɚɬɶɫɹ, ɫɨɟɞɢɧɹɹ 
ɩɟɪɜɭɸ� ɬɨɱɤɭ� ɫ� ɩɨɥɨɠɟɧɢɟɦ� ɤɭɪɫɨɪɚ. ȼ�ɦɨɦɟɧɬ� ɨɩɭɫɤɚɧɢɹ� ɤɧɨɩɤɢ, ɥɢɧɢɹ 
ɩɪɢɨɛɪɟɬɚɟɬ� ɫɜɨɸ� ɨɤɨɧɱɚɬɟɥɶɧɭɸ� ɮɨɪɦɭ. ɉɨɫɬɪɨɟɧɢɟ� ɨɫɬɚɥɶɧɵɯ� ɮɢɝɭɪ 
ɩɪɨɢɫɯɨɞɢɬ�ɚɧɚɥɨɝɢɱɧɵɦ�ɨɛɪɚɡɨɦ. 

ɑɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɩɪɨɝɪɚɦɦɟ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɢɫɨɜɚɧɢɹ�ɮɢɝɭɪ�ɭɤɚɡɚɧɧɵɦ 
ɫɩɨɫɨɛɨɦ, ɧɟɨɛɯɨɞɢɦɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɫɜɨɣɫɬɜɚ�ɦɚɧɢɩɭɥɹɬɨɪɚ 
ɦɵɲɢ: 

í�ɧɚɠɚɬɢɟ�ɤɧɨɩɤɢ�ɦɵɲɢ�ɫɢɝɧɚɥɢɡɢɪɭɟɬ�ɨ�ɧɚɱɚɥɟ�ɨɩɟɪɚɰɢɢ�ɪɢɫɨɜɚɧɢɹ; 
í� ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ� ɤɭɪɫɨɪɚ� ɩɪɢ� ɧɚɠɚɬɢɢ� ɤɧɨɩɤɢ� ɦɵɲɢ� ɨɩɪɟɞɟɥɹɟɬ� ɧɚ-

ɱɚɥɶɧɭɸ�ɬɨɱɤɭ�ɮɢɝɭɪɵ; 
í�ɩɟɪɟɦɟɳɟɧɢɟ�ɦɵɲɢ�ɩɨɫɥɟ�ɨɛɧɚɪɭɠɟɧɢɹ�ɧɚɠɚɬɢɹ�ɤɧɨɩɤɢ�ɦɵɲɢ�ɹɜɥɹɟɬ-

ɫɹ�ɫɢɝɧɚɥɨɦ�ɪɢɫɨɜɚɧɢɹ�ɮɢɝɭɪɵ, ɚ�ɩɨɡɢɰɢɹ�ɤɭɪɫɨɪɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɬɨɱɤɭ�ɩɪɢ-
ɜɹɡɤɢ�ɮɢɝɭɪɵ; 

í�ɩɨɡɢɰɢɹ� ɤɭɪɫɨɪɚ�ɜɨ�ɜɪɟɦɹ�ɨɬɩɭɫɤɚɧɢɹ�ɤɧɨɩɤɢ�ɦɵɲɢ� ɫɢɝɧɚɥɢɡɢɪɭɟɬ� ɨ 
ɬɨɦ, ɱɬɨ�ɧɚɪɢɫɨɜɚɧ�ɨɤɨɧɱɚɬɟɥɶɧɵɣ�ɜɚɪɢɚɧɬ�ɜɢɡɭɚɥɶɧɨɝɨ�ɨɛɪɚɡɚ�ɮɢɝɭɪɵ. 

ȼɫɹ�ɷɬɚ�ɢɧɮɨɪɦɚɰɢɹ�ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ�ɨɩɟɪɚɰɢɨɧɧɨɣ�ɫɪɟɞɨɣ�ɜ�ɮɨɪɦɟ�ɫɨ-
ɨɛɳɟɧɢɣ, ɨɬɩɪɚɜɥɟɧɧɵɯ� ɩɪɨɝɪɚɦɦɟ. Ɋɟɚɥɢɡɚɰɢɹ� ɩɪɨɰɟɫɫɚ� ɜɵɱɟɪɱɢɜɚɧɢɹ 
ɩɨɱɬɢ�ɩɨɥɧɨɫɬɶɸ�ɫɨɫɬɨɢɬ�ɢɡ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɨɛɪɚɛɨɬɱɢɤɨɜ�ɫɨɨɛɳɟɧɢɣ. 

ɉɪɨɝɪɚɦɦɚ�ɞɨɥɠɧɚ�ɨɛɪɚɛɚɬɵɜɚɬɶ�ɥɸɛɭɸ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɷɥɟɦɟɧɬɨɜ. 
ɉɨɷɬɨɦɭ�ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɭɤɚɡɚɬɟɥɹ�ɛɚɡɨɜɨɝɨ�ɤɥɚɫɫɚ�ɞɥɹ�ɜɵ-
ɛɨɪɚ� ɮɭɧɤɰɢɢ� ɤɨɧɤɪɟɬɧɨɝɨ� ɤɥɚɫɫɚ� ɷɥɟɦɟɧɬɚ� ɫ� ɰɟɥɶɸ� ɟɝɨ� ɪɢɫɨɜɚɧɢɹ� ɦɨɠɟɬ 
ɭɩɪɨɫɬɢɬɶ�ɡɚɞɚɱɭ.  ɉɪɢ�ɷɬɨɦ�ɧɟ�ɧɭɠɧɨ�ɡɧɚɬɶ,  ɤɚɤɚɹ�ɷɬɨ�ɮɢɝɭɪɚ.  Ⱦɨ�ɬɟɯ�ɩɨɪ,  
ɩɨɤɚ�ɨɛɪɚɳɟɧɢɟ�ɤ�ɷɥɟɦɟɧɬɭ�ɩɪɨɢɫɯɨɞɢɬ�ɱɟɪɟɡ�ɭɤɚɡɚɬɟɥɶ�ɟɝɨ�ɛɚɡɨɜɨɝɨ�ɤɥɚɫɫɚ, 
ɜɫɟɝɞɚ�ɦɨɠɧɨ�ɧɚɪɢɫɨɜɚɬɶ� ɷɬɨɬ� ɝɪɚɮɢɱɟɫɤɢɣ� ɷɥɟɦɟɧɬ� ɫ� ɩɨɦɨɳɶɸ�ɜɢɪɬɭɚɥɶ-
ɧɨɣ� ɮɭɧɤɰɢɢ. Ʉɥɚɫɫɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ� ɤɨɧɤɪɟɬɧɵɟ� ɮɢɝɭɪɵ, ɪɚɡɞɟɥɹɸɬ� ɨɛ-
ɳɢɣ� ɛɚɡɨɜɵɣ� ɤɥɚɫɫ,  ɢ� ɜ� ɷɬɨɦ� ɤɥɚɫɫɟ� ɜɫɟ� ɮɭɧɤɰɢɢ,  ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ 
ɜɵɛɢɪɚɬɶɫɹ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɜɨ�ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ, ɹɜɥɹɸɬɫɹ�ɜɢɪɬɭɚɥɶɧɵɦɢ. 

Ɋɟɞɚɤɬɨɪ� ɨɫɧɨɜɚɧ� ɧɚ� ɝɪɚɮɢɱɟɫɤɨɦ� ɢɧɬɟɪɮɟɣɫɟ� ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ 
ɩɨɡɜɨɥɹɟɬ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ� ɢ� ɪɟɞɚɤɬɢɪɨɜɚɬɶ� ɩɥɚɧ� ɫɬɚɧɰɢɢ. Ɍɚɤɠɟ�ɪɟɞɚɤɬɨɪ 
ɨɛɥɚɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ� ɪɚɫɫɬɚɧɨɜɤɢ� ɷɥɟɦɟɧɬɨɜ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ�ɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɥɚɧɚ�ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – Ɉɛɳɢɣ�ɜɢɞ�ɩɪɨɝɪɚɦɦɵ 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɪɟɚɥɢɡɨɜɚɧɚ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɫɬɪɨɟɧɢɹ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɤɨɬɨɪɨɣ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɜɫɟ�ɧɟɨɛɯɨɞɢ-
ɦɵɟ� ɜɯɨɞɧɵɟ� ɞɚɧɧɵɟ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɛɚɡɵ� ɞɚɧɧɵɯ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ. Ɋɚɡɪɚɛɨɬɚɧɧɨɟ� ɩɪɢɥɨɠɟɧɢɟ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɟɤɬɢ-
ɪɨɜɚɬɶ�ɲɢɪɨɤɢɣ�ɩɟɪɟɱɟɧɶ�ɧɚɢɦɟɧɨɜɚɧɢɣ�ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ. Ɋɚɡɪɚɛɨɬɤɚ� ɩɪɢɥɨɠɟɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɧɚ� ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ� ɹɡɵɤɟ C# ɜ� ɫɪɟɞɟ Microsoft Visual Studio 2022. ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɥɨɠɟɧɢɹ�ɩɨɫɬɪɨɟɧ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɟɯɧɨɥɨɝɢɢ Windows Forms.  

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
 1 Ɍɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ (ɩɪɚɤɬɢɤɚ�ɩɪɢɦɟɧɟɧɢɹ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ) : ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɇ. ȼ. ɉɪɚɜɞɢɧ 
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DEVELOPMENT OF THE VISUAL EDITOR  
THE SCALE PLANS RALWAY STATIONS  

The approach to creation of the computer editor designing the plan railway stations is 
submitted which the important tool for development and optimization of an infrastructure 
of railway stations. The process of development the editor, his functionality, advantage, 
and also results of the carried out experiments with use of the appendix is described. 
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