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ȺɇɇɈɌȺɐɂə 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ " ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧ-

ɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ" ɜɵɩɨɥɧɟɧɚ ɜ ɇɍɅ ɋȺɉɊ ɋɎɍ. 

Ɉɛɴɟɤɬ ɢ ɩɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɩɪɢɧɰɢɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ.  

ɐɟɥɶ ɪɚɛɨɬɵ — ɫɨɡɞɚɧɢɟ ɩɨɞɫɢɫɬɟɦɵ ɞɥɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɬɟ-

ɫɬɢɪɨɜɚɧɢɹ ɫɬɭɞɟɧɬɨɜ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɢɡ-

ɦɟɧɟɧɢɟ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɟɧɢɟ ɝɨɬɨɜɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɪɜɢɫ, 

ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɟɞɚɤɬɨɪɟ ɬɟɫɬɨɜ. 

ɇɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɛɥɢɨɬɟɤ Swing ɢ 

AWT ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɡ ɫɩɢɫɤɚ 

ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɪɚɡɨɜɚɧɢɟ ɬɟɫɧɨ ɫɜɹɡɚɧɨ ɫ ɜɫɟɦɢɪ-

ɧɨɣ ɫɟɬɶɸ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨɛɭɱɟɧɢɟ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɨɫɬɚɺɬɫɹ 

ɧɚɢɥɭɱɲɢɦ ɫɩɨɫɨɛɨɦ ɞɨɧɟɫɬɢ ɞɨ ɨɛɭɱɚɸɳɟɝɨɫɹ ɩɪɟɞɦɟɬ, ɫɨɡɞɚɧɢɟ ɫɨɛɫɬɜɟɧɧɨ-

ɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. ɗɬɨ 

ɧɟ ɬɨɥɶɤɨ ɯɨɪɨɲɢɣ ɬɨɧ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ, ɧɨ ɢ ɫɩɨɫɨɛ ɭɩɪɨ-

ɫɬɢɬɶ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ, ɜ ɩɥɚɧɟ ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ, ɞɨɧɟɫɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɢ 

ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɨɛɭɱɚɸɳɟɝɨɫɹ. Ɉɞɧɚɤɨ ɫɨɡɞɚɧɢɟ ɬɚɤɨɝɨ ɪɟɫɭɪɫɚ ɨɫɬɚɺɬɫɹ, ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɦɟɪɨɣ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɢɡɭɱɟɧɢɟ 

ɫɩɨɫɨɛɨɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ɍɚɤɠɟ ɨɬɫɭɬɫɬɜɭɟɬ ɟɞɢɧɚɹ ɮɨɪɦɚ 

ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɤɭɪɫɚ  ɞɥɹ ɪɚɡɧɵɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ. ȼɵɫɲɢɟ 

ɭɱɟɛɧɵɟ ɡɚɜɟɞɟɧɢɹ ɡɚɱɚɫɬɭɸ ɩɵɬɚɸɬɫɹ ɩɪɟɞɥɨɠɢɬɶ ɫɜɨɸ ɮɨɪɦɭ ɫɢɫɬɟɦɵ ɷɥɟɤ-

ɬɪɨɧɧɵɯ ɢɡɞɚɧɢɣ, ɬ.ɟ. ɮɨɪɦɭ ɪɟɚɥɢɡɚɰɢɢ, ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɩɪɨɜɟɪɤɢ ɡɚɞɚ-

ɧɢɣ, ɫɩɨɫɨɛɚ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɚ ɡɚɱɚɫɬɭɸ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɨɛɦɟɧɨɦ ɞɨɤɭɦɟɧɬɨɜ 

ɦɟɠɞɭ ɨɛɭɱɚɸɳɢɦɫɹ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɰɟɧɤɨɣ ɡɧɚɧɢɣ. Ⱦɥɹ 

ɧɚɱɚɥɚ, ɫɬɨɢɬ ɞɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɤɭɪɫɚ.  

ɗɥɟɤɬɪɨɧɧɵɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɤɭɪɫ (ɗɈɄ)  — ɷɬɨ ɨɛɪɚɡɨɜɚɬɟɥɶ-

ɧɨɟ ɷɥɟɤɬɪɨɧɧɨɟ ɢɡɞɚɧɢɟ ɢɥɢ ɪɟɫɭɪɫ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɭɱɪɟ-

ɠɞɟɧɢɹɯ ɨɛɳɟɝɨ, ɫɩɟɰɢɚɥɶɧɨɝɨ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 

ɞɥɹ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɭɱɟɛɧɵɯ ɩɪɨɝɪɚɦɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚɰɟɥɟɧɧɵɯ ɧɚ 

ɧɟɩɪɟɪɵɜɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ[1].  ɗɈɄ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɢ-

ɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɚɧɢɣ: 

– ɫɩɪɚɜɨɱɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ; 

– ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ; 

– ɮɭɧɤɰɢɢ ɬɪɟɧɚɠɟɪɚ; 

– ɢɦɢɬɚɰɢɨɧɧɵɟ; 

– ɦɨɞɟɥɢɪɭɸɳɢɟ; 

– ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ. 
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ɂɫɯɨɞɹ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ, ɗɈɄ — ɷɬɨ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɚɹ ɫɢɫɬɟɦɚ, ɫɩɨɫɨɛ-

ɧɚɹ ɩɨɝɥɨɬɢɬɶ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, ɢ ɜ ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ, ɨɫɭ-

ɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɧɚɧɢɣ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɧɚ ɞɨɦɭ. ɇɨ ɤɚɤ ɛɵɥɨ 

ɫɤɚɡɚɧɨ ɜɵɲɟ, ɡɚɱɚɫɬɭɸ ɧɟ ɜɫɟ ɮɭɧɤɰɢɢ ɬɚɤɢɯ ɤɭɪɫɨɜ ɪɟɚɥɢɡɨɜɚɧɵ, ɢ ɭɱɟɛɧɵɟ 

ɡɚɜɟɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɛɭɱɟɧɢɟ ɜ «ɝɢɛɪɢɞɧɨɦ ɪɟɠɢɦɟ», ɬɨ ɟɫɬɶ ɩɨɞɚɱɚ ɦɚɬɟ-

ɪɢɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɩɪɹɦɭɸ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɤɨɧɬɪɨɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɨɜɨ-

ɞɹɬɫɹ ɜ «ɛɭɦɚɠɧɨɦ» ɪɟɠɢɦɟ, ɢ ɥɢɲɶ ɬɪɚɞɢɰɢɨɧɧɵɟ ɢ ɚɞɚɩɬɢɜɧɵɟ ɬɟɫɬɵ ɩɪɨɜɨ-

ɞɹɬɫɹ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɚɪɢɚɧɬɟ.  

ɋɨɡɞɚɧɢɟ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ ɡɚɞɚɱɚ, ɤɨɬɨɪɭɸ ɫɥɨɠɧɨ ɩɟɪɟ-

ɨɰɟɧɢɬɶ. Ⱦɜɢɠɟɧɢɟ ɜ ɫɬɨɪɨɧɭ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɦɨɠɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɭɥɭɱ-

ɲɢɬɶ ɟɝɨ ɤɚɱɟɫɬɜɚ[9].  

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜ ɩɪɨ-

ɜɟɪɤɢ ɡɧɚɧɢɣ ɹɜɥɹɸɬɫɹ ɨɱɟɧɶ ɪɟɞɤɢɦ ɹɜɥɟɧɢɟɦ ɜ ɫɮɟɪɟ ɨɰɟɧɤɢ ɡɧɚɧɢɹ ɭɱɚɳɢɯ-

ɫɹ. ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɫɩɨɫɨɛɧɵ ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɨɬɜɟɬɚ ɞɥɹ ɡɚɞɚɧɢɣ, 

ɩɨɫɬɪɨɟɧɧɵɯ ɦɟɬɨɞɨɦ ɨɛɴɟɞɢɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. ɉɪɢ ɷɬɨɦ ɩɨɪɹɞɨɤ 

ɨɛɴɟɞɢɧɟɧɢɹ ɛɭɞɟɬ ɨɫɧɨɜɚɧ ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɩɪɚɜɢɥɟ, ɤɨɬɨɪɨɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ȼɨɡɦɨɠɧɨɫɬɢ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ 

ɩɪɟɜɨɫɯɨɞɹɬ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɵɱɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɬɟɫɬɨɜ[10].  

ɋɢɫɬɟɦɚ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɤɨɥɥɟɤɬɢɜɨɦ ɇɍɅ 

ɋȺɉɊ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ ɬɪɺɯ ɩɨɞɫɢɫɬɟɦ. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚ-

ɧɢɸ ɩɨɞɫɢɫɬɟɦɵ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ 

ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. ȼ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɫɮɨɪɦɢɪɨɜɚɧɨ ɧɟɫɤɨɥɶ-

ɤɨ ɡɚɞɚɱ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨɞɫɢɫɬɟɦɵ. Ⱥ ɢɦɟɧɧɨ: 

– ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɫɩɨɫɨɛɧɨɝɨ ɩɪɟɞɨɫɬɚɜɢɬɶ ɛɚɡɨɜɵɟ 

ɮɭɧɤɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɝɪɚɮɢɱɟɫɤɢɦɢ ɩɪɢɦɢɬɢɜɚɦɢ; 

– ɩɪɟɞɫɬɚɜɢɬɶ ɫɩɢɫɨɤ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɢ ɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɜɢɞɟ 

XML ɮɚɣɥɚ. Ⱦɚɧɧɵɣ ɫɩɢɫɨɤ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɟɞɢɧɵɣ 

ɷɥɟɦɟɧɬ, ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɞɥɹ ɪɟɞɚɤɬɨɪɚ ɬɟɫɬɨɜ; 
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– ɨɛɟɫɩɟɱɢɬɶ ɫɨɯɪɚɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɧɨɜɶ ɫɨɡɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɧɟɨɛ-

ɯɨɞɢɦɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ ɪɟɞɚɤɬɨɪɟ; 

– ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɢ ɡɚɝɪɭɡɤɢ ɞɚɧɧɨɝɨ ɫɩɢɫɤɚ ɜ ɝɪɚɮɢ-

ɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɵ; 

– ɫɨɡɞɚɬɶ ɫɤɪɢɩɬ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɡɚɝɪɭɡɤɢ ɷɥɟɦɟɧɬɨɜ ɜ ɨɛɳɭɸ ɛɚɡɭ ɞɚɧ-

ɧɵɯ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɜ ɜɢɞɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɨɞɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɪɚɡɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɱɚɫɬɹɦɢ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧ-

ɬɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɚ, ɜ ɜɢɞɟ ɧɚɛɨɪɚ ɝɪɚɮɢɱɟɫɤɢɯ 

ɩɪɢɦɢɬɢɜɨɜ, ɨɛɴɟɞɢɧɺɧɧɵɯ ɜ ɟɞɢɧɵɣ ɮɚɣɥ. 

Ɉɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɫɨɡɞɚɜɚɬɶ 

ɝɪɚɮɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɮɨɪɦɚɬɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ ɜ ɩɨɞɫɢɫɬɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ.  

ɐɟɥɶ ɪɚɛɨɬɵ — ɪɚɡɪɚɛɨɬɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢ-

ɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

1 Ɉɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɪɟɚɥɢɡɭɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ 

ɮɨɪɦɚɬɭ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɞɚɧɧɵɯ.  

          2 ȼɵɛɨɪ ɦɟɬɨɞɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɫɢɫɬɟ-

ɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ.  

          3 Ɋɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɚ ɤɨɧɜɟɪɬɚɰɢɢ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜ ɮɨɪɦɚɬ, ɧɟɨɛ-

ɯɨɞɢɦɵɣ ɞɥɹ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ.  

4 ɋɨɡɞɚɧɢɟ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɦɚɧɢɩɭɥɹɰɢɢ  ɩɨɥɶɡɨɜɚɬɟ-

ɥɟɦ ɝɪɚɮɢɱɟɫɤɢɦɢ ɩɪɢɦɢɬɢɜɚɦɢ, ɢ ɫɨɡɞɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ. 

Ɉɫɧɨɜɧɚɹ ɢɞɟɹ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ-ɪɟɞɚɤɬɨɪɚ ɞɥɹ ɫɢɫɬɟɦɵ 

ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɬɭɞɟɧɬɨɜ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ. Ɏɭɧɤɰɢɨɧɚɥ ɫɢɫɬɟɦɵ ɞɨɥɠɟɧ ɩɪɟɞɩɨɥɚɝɚɬɶ ɜɢɡɭɚɥɢɡɚɰɢɸ ɝɪɚɮɢɱɟ-

ɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ, ɢɡɦɟɧɟɧɢɟ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɞɨɛɚɜɥɟɧɢɟ, ɭɞɚɥɟɧɢɟ, ɢɡɦɟɧɟ-
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ɧɢɟ ɩɚɪɚɦɟɬɪɨɜ), ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɝɨɬɨɜɨɝɨ ɷɥɟ-

ɦɟɧɬɚ ɜ ɮɨɪɦɚɬɟ, ɭɞɨɛɧɨɝɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɨɞɫɢɫɬɟɦɟ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. 

Ɇɟɬɨɞɵ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ Java, ɤɚɤ ɩɨɩɭɥɹɪɧɵɣ ɢ 

ɝɢɛɤɢɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɧɚɛɨɪɚ ɛɢɛɥɢɨɬɟɤ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ Swing, AWT, ɚ ɬɚɤɠɟ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ ɩɚɪɫɢɧɝɚ XML ɮɚɣɥɨɜ[14]. 

ȼ ɪɚɡɞɟɥɟ 1 ɪɚɫɫɦɨɬɪɟɧɚ ɩɪɨɛɥɟɦɚɬɢɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ ɰɟɥɨɦ, ɜɢɞɵ ɬɟ-

ɫɬɢɪɨɜɚɧɢɹ, ɟɝɨ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. ɉɪɨɜɟɞɺɧ ɨɛɡɨɪ ɧɟɤɨɬɨɪɵɯ ɫɢɫɬɟɦ 

ɬɟɫɬɢɪɨɜɚɧɢɹ,  ɩɨ ɪɟɡɭɥɶɬɚɬɭ ɫɞɟɥɚɧ ɜɵɜɨɞ. Ȼɵɥɢ ɩɪɢɜɟɞɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢ-

ɥɨɠɟɧɢɸ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ. 

ȼ ɪɚɡɞɟɥɟ 2 ɨɩɢɫɚɧɵ ɫɨɫɬɚɜɥɹɸɳɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɍɚɤɠɟ ɛɵɥ ɨɩɢɫɚɧ ɮɨɪɦɚɬ ɤɨɧɟɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɪɚɛɨɬɵ ɩɪɨ-

ɝɪɚɦɦɵ, ɤɥɚɫɫɵ, ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɦɟɧɬɚ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɨɩɢɫɚɧ ɥɢɫɬɢɧɝ ɡɚɩɢɫɢ ɢ ɨɬɪɢɫɨɜɤɢ ɩɪɢɦɢɬɢɜɨɜ ɜ ɦɚɫ-

ɫɢɜ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɨɩɢɫɚɧ ɥɢɫɬɢɧɝ ɩɚɪɫɢɧɝɚ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɢ 

ɡɚɩɢɫɢ ɜ XML ɞɨɤɭɦɟɧɬ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ ȼ ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ, ɬɚ-

ɤɢɟ ɤɚɤ ɫɨɡɞɚɧɢɟ ɷɥɟɦɟɧɬɚ, ɩɟɪɟɦɟɳɟɧɢɟ, ɩɨɜɨɪɨɬ, ɢ ɬ.ɞ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ƚ ɨɩɢɫɚɧɵ ɩɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ 

(XML ɬɟɝɢ, ɮɨɪɦɚɬ XML ɞɨɤɭɦɟɧɬɚ). 
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1 ɉɪɨɛɥɟɦɚɬɢɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ. 

1.1 Ɍɟɫɬɢɪɨɜɚɧɢɟ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. 

ɉɪɨɛɥɟɦɚɬɢɤɚ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɩɨɫɨɛɚɯ ɩɟɪɟɞɚɱɢ ɢɧ-

ɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɫɬɭɞɟɧɬɨɦ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɚ ɤɨɧɤɪɟɬɧɨ, ɫɩɨɫɨɛɚɯ ɮɨɪɦɢ-

ɪɨɜɚɧɢɹ ɨɬɜɟɬɚ ɧɚ ɡɚɞɚɧɢɟ. ɋɭɳɟɫɬɜɭɟɬ ɧɟ ɬɚɤ ɦɧɨɝɨ ɫɩɨɫɨɛɨɜ ɩɪɨɜɟɪɤɢ ɨɬɜɟɬɨɜ 

ɧɚ ɡɚɞɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɨɞɨɛɧɵɯ ɢɧɬɟɪɧɟɬ ɪɟɫɭɪɫɚɯ. Ɂɚɱɚɫɬɭɸ, ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɨɜɟɪɤɢ ɭɫɜɨɟɧɧɵɯ ɫɬɭɞɟɧɬɨɦ ɡɧɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɬɟɫɬ. 

Ɍɪɚɞɢɰɢɨɧɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪɨɦ ɫɬɭɞɟɧɬɨɦ ɨɞɧɨɝɨ ɢɥɢ ɧɟ-

ɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɨɬɜɟɬɚ ɧɚ ɩɨɫɬɚɜɥɟɧɧɵɣ ɜɨɩɪɨɫ, ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɜɵ-

ɛɨɪɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɭɫɜɨɢɥ ɥɢ ɨɛɭɱɚɸɳɢɣɫɹ ɭɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ. ȼ ɤɚɱɟ-

ɫɬɜɟ ɩɥɸɫɨɜ ɬɟɫɬɚ, ɤɚɤ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɡɧɚɧɢɣ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ: 

– ɷɥɟɦɟɧɬɚɪɧɨɫɬɶ ɡɚɞɚɧɢɹ. ȼ ɰɟɥɨɦ, ɟɫɥɢ ɬɟɫɬ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɨɩɪɨɫ ɢ 

ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɨɬɜɟɬɨɜ, ɫɨɜɟɪɲɢɬɶ ɨɲɢɛɤɭ ɜ ɧɺɦ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɨ, ɢ ɱɟ-

ɥɨɜɟɤ, ɧɟ ɨɬɜɟɬɢɜɲɢɣ ɧɚ ɧɟɝɨ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɧɟ ɡɧɚɟɬ ɩɪɚɜɢɥɶɧɨɝɨ ɨɬɜɟɬɚ; 

– ɭɩɪɨɳɺɧɧɵɣ ɤɨɧɬɪɨɥɶ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɚ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɤɚɤɨɦɭ-ɥɢɛɨ ɜɨɩɪɨɫɭ. 

ɇɚɩɪɢɦɟɪ, ɫɬɚɬɢɫɬɢɤɭ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɫɬɚɬɢɫɬɢɤɭ ɩɨɫɟɳɟɧɢɹ ɬɟɫɬɚ, ɚ ɬɚɤɠɟ, 

ɤɨɪɪɟɤɬɧɨɫɬɶ ɫɚɦɨɝɨ ɬɟɫɬɚ. ȿɫɥɢ ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɬɟɯ, ɤɬɨ ɩɪɨɲɺɥ 

ɬɟɫɬ, ɩɨɥɭɱɢɥ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɡɚ ɨɬɞɟɥɶɧɨ ɜɡɹɬɵɣ ɜɨɩɪɨɫ, ɷɬɨ ɦɨ-

ɠɟɬ ɨɡɧɚɱɚɬɶ, ɱɬɨ ɡɚɞɚɧɢɟ ɫɨɫɬɚɜɥɟɧɨ ɧɟɤɨɪɪɟɤɬɧɨ (ɗɬɨ ɜɟɪɧɨ ɞɥɹ ɫɥɨɠɧɵɯ ɷɥɟɤ-

ɬɪɨɧɧɵɯ ɬɟɫɬɨɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɨɬɧɢ ɜɨɩɪɨɫɨɜ, ɢɥɢ ɜɨɩɪɨɫɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ ɫɥɭ-

ɱɚɣɧɨ ɜɵɛɢɪɚɸɬɫɹ ɨɬɜɟɬɵ, ɤ ɩɪɢɦɟɪɭ, 3 ɢɡ ɜɨɡɦɨɠɧɵɯ 10 ɜɚɪɢɚɧɬɨɜ); 

– ɫɨɤɪɚɳɺɧɧɨɟ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ. Ⱦɥɹ ɷɥɟɤɬɪɨɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɬɟ-

ɫɬɨɜ, ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɪɤɭ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ ɦɢɧɢɦɭɦɚ, ɚ ɬɚɤɠɟ, ɦɨɠɧɨ ɜ ɞɨɫɬɭɩɧɨɣ 

ɮɨɪɦɟ ɞɥɹ ɷɤɡɚɦɟɧɚɬɨɪɚ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɨɲɢɛɤɢ ɨɛɭɱɚɸɳɟɝɨɫɹ, ɱɬɨɛɵ ɨɛɫɭ-

ɞɢɬɶ ɢɯ ɥɢɱɧɨ, ɢɥɢ ɜɩɨɫɥɟɞɫɬɜɢɢ, ɫɞɟɥɚɬɶ ɭɩɨɪ ɧɚ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ, ɜ ɤɨɬɨ-

ɪɨɦ ɨɛɭɱɚɸɳɢɟɫɹ ɞɨɩɭɫɬɢɥɢ ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɨɲɢɛɨɤ; 
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–  ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɧɚɞ ɯɨɞɨɦ ɬɟɫɬɚ. ȼ ɷɥɟɤɬɪɨɧɧɵɣ ɬɟɫɬ, ɜɨɡɦɨɠ-

ɧɨ, ɜɫɬɪɨɢɬɶ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɧɚɞ ɫɬɭɞɟɧɬɚɦɢ, ɬɚɤɢɟ ɤɚɤ ɥɢɦɢɬ ɜɪɟɦɟɧɢ, ɚ ɬɚɤ-

ɠɟ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɦɨɳɢ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɧɚɩɪɢɦɟɪ, ɩɨɞɫɤɚɡɤɢ.  

ɇɟɫɦɨɬɪɹ ɧɚ ɭɤɚɡɚɧɧɵɟ ɩɥɸɫɵ, ɞɚɧɧɵɣ ɜɢɞ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ ɢɦɟɟɬ ɦɧɨ-

ɠɟɫɬɜɨ ɧɟɞɨɫɬɚɬɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɜ ɨɫɧɨɜɧɨɦ, ɫ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ, 

ɬɚɤɢɟ ɤɚɤ: 

– ɫɥɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ. ɋɨɡɞɚɧɢɟ ɬɟɫɬɨɜ — ɩɪɨɰɟɫɫ ɦɨɧɨɬɨɧɧɵɣ ɢ ɡɚɬɪɚɬ-

ɧɵɣ ɩɨ ɜɪɟɦɟɧɢ. ɗɥɟɤɬɪɨɧɧɵɟ ɬɟɫɬɵ ɦɨɝɭɬ ɨɛɥɟɝɱɢɬɶ ɫɢɬɭɚɰɢɸ, ɩɪɟɞɥɨɠɟɧɧɵɦ 

ɜɚɪɢɚɧɬɨɦ ɨɬɜɟɬɚ (ɤ ɩɪɢɦɟɪɭ,  ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɫɥɭɱɚɣɧɨɦ ɩɨɪɹɞɤɟ ɜɚɪɢɚɧɬɵ 

ɨɬɜɟɬɚ); 

– ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ. ȼ ɬɟɫɬɚɯ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɬɵɫɹɱ ɜɨɩɪɨɫɨɜ, ɦɨɝɭɬ 

ɧɚɯɨɞɢɬɶɫɹ ɞɟɫɹɬɤɢ ɨɲɢɛɨɤ, ɤɨɬɨɪɵɟ ɷɤɡɚɦɟɧɚɬɨɪ ɧɟ ɦɨɠɟɬ ɩɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ, 

ɢ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɭɱɟɧɢɸ ɛɨɥɟɟ ɧɢɡɤɨɣ ɨɰɟɧɤɢ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɚ;  

– ɭɝɚɞɵɜɚɧɢɟ ɨɬɜɟɬɨɜ. ȼ ɧɟɛɨɥɶɲɢɯ ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɟɫɬɚɯ ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ 

ɬɨɝɨ, ɱɬɨ ɨɛɭɱɚɸɳɢɣɫɹ ɦɨɠɟɬ ɭɝɚɞɚɬɶ ɜɚɪɢɚɧɬ ɨɬɜɟɬɚ; 

– ɧɟɡɚɳɢɳɺɧɧɨɫɬɶ. Ɉɞɧɢɦ ɢɡ ɫɟɪɶɺɡɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɷɥɟɤɬɪɨɧɧɵɯ ɬɟɫɬɨɜ  

— ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɫ ɨɬɜɟɬɚɦɢ ɧɚ ɬɟɫɬ, ɚ ɬɚɤɠɟ ɫɛɨɪ ɢɧɮɨɪ-

ɦɚɰɢɢ ɨ ɜɚɪɢɚɧɬɚɯ ɨɬɜɟɬɨɜ ɨɬ ɫɬɭɞɟɧɬɨɜ, ɭɠɟ ɩɪɨɲɟɞɲɢɯ ɟɝɨ. ȿɫɥɢ ɨɬɜɟɬɵ ɧɚ 

ɬɟɫɬɵ ɨɤɚɡɵɜɚɸɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ — ɫɦɵɫɥ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɜɨɞɢɬɫɹ ɤ ɧɭɥɸ 

(ɜɟɪɧɨ ɞɥɹ ɬɟɫɬɨɜ ɫ ɛɭɤɜɟɧɧɵɦɢ ɢ ɰɢɮɪɨɜɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɨɬɜɟɬɚ). 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɬɟɫɬ — ɨɫɧɨɜɧɨɣ ɜɢɞ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɣɞɟɧɧɨɝɨ ɦɚ-

ɬɟɪɢɚɥɚ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɚɯ, ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɞɢɫɰɢɩɥɢɧ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɶ ɜ ɢɧɨɦ ɜɢɞɟ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ. Ʉ ɩɪɢɦɟɪɭ, ɨɬɜɟɬɨɦ ɧɚ ɡɚɞɚɱɭ ɦɨɠɟɬ ɫɥɭ-

ɠɢɬɶ ɤɚɤɚɹ-ɥɢɛɨ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɮɢɝɭɪɚ, ɢɥɢ ɫɨɛɪɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɰɟɩɶ. 

Ⱦɚɧɧɵɣ ɜɢɞ ɨɬɜɟɬɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɬɟɫɬɢɪɨɜɚɧɢɢ (ɤ ɩɪɢɦɟɪɭ, ɜɚɪɢ-

ɚɧɬɚɦɢ ɨɬɜɟɬɚ ɦɨɝɭɬ ɛɵɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɫɯɟɦ), ɧɨ ɧɚɩɪɢɦɟɪ, ɷɥɟɤɬɪɢɱɟɫɤɚɹ 

ɰɟɩɶ, ɫɥɭɠɚɳɚɹ ɞɥɹ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɰɟɥɢ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɧɟɫɤɨɥɶɤɢɦɢ 

ɜɚɪɢɚɧɬɚɦɢ ɩɨɫɬɪɨɟɧɢɹ. Ɍɨ ɟɫɬɶ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, ɤɨɥɢɱɟ-

ɫɬɜɨ ɜɚɪɢɚɧɬɨɜ ɨɬɜɟɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɦɧɨɝɨɤɪɚɬɧɨ. Ⱦɚɧɧɭɸ ɩɪɨɛɥɟɦɭ ɦɨɠɧɨ 

ɪɟɲɢɬɶ ɨɛɵɱɧɵɦ ɫɨɫɬɚɜɥɟɧɢɟɦ ɜɚɪɢɚɧɬɚ ɨɬɜɟɬɚ ɧɚ ɛɭɦɚɝɟ ɢ ɤɨɧɫɭɥɶɬɚɰɢɟɣ ɫ 
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ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɧɨ ɷɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɜɟɥɢɱɢɜɚɟɬ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɩɪɟɩɨɞɚ-

ɜɚɬɟɥɹ, ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ — ɷɬɨ ɢɧɫɬɪɭɦɟɧɬ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɳɢɣɫɹ ɧɟ 

ɬɨɥɶɤɨ ɜ ɪɚɡɥɢɱɧɵɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ, ɧɨ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɞɥɹ 

ɤɨɧɬɪɨɥɹ ɡɧɚɧɢɣ ɩɟɪɫɨɧɚɥɚ. Ɍɚɤɠɟ, ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɷɤɡɚɦɟɧɨɜ ɜ ɝɨɫɭɱɪɟɠɞɟɧɢɹɯ, ɞɥɹ ɜɵɧɟɫɟɧɢɹ ɪɟɲɟɧɢɹ ɨ ɞɨɩɭɫɤɟ ɢɥɢ 

ɧɟ ɞɨɩɭɫɤɟ ɩɟɪɫɨɧɚɥɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɨɛɹɡɚɧɧɨɫɬɟɣ ɢ ɬ.ɞ. ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ 

ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɝɨɬɨɜɵɦɢ ɪɟɲɟɧɢɹɦɢ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ 

ɪɚɡɥɢɱɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɦɟɪɵ ɬɚɤɢɯ ɫɢɫɬɟɦ ɬɟɫɬɢɪɨɜɚ-

ɧɢɹ. 
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1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 

1.2.1 ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ INDIGO 

INDIGO — ɷɬɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɲɟɧɢɹ 

ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɡɚɞɚɱ[5]: 

– ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɡɧɚɧɢɣ ɭɱɚɳɢɯɫɹ; 

– ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɨɬɪɭɞɧɢɤɨɜ; 

– ɩɪɨɜɟɞɟɧɢɟ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ; 

– ɩɪɨɜɟɞɟɧɢɟ ɨɩɪɨɫɨɜ; 

– ɨɪɝɚɧɢɡɚɰɢɹ ɨɥɢɦɩɢɚɞ ɢ ɤɨɧɤɭɪɫɨɜ. 

ɋɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɦɧɨɠɟɫɬɜɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɢɡ ɧɢɯ 

ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ: 

– ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɤɚɤ ɨɧɥɚɣɧ, ɬɚɤ ɢ ɨɮɥɚɣɧ; 

– ɭɞɨɛɫɬɜɨɦ ɪɚɛɨɬɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɭɩɪɚɜɥɹɸɳɢɦ ɩɪɨɰɟɫɫɨɦ ɬɟɫɬɢɪɨɜɚ-

ɧɢɹ; 

– ɩɨɞɞɟɪɠɤɚ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɱɚɫɬɟɣ: 

– windows-ɩɪɢɥɨɠɟɧɢɟ – ɢɧɬɟɪɮɟɣɫ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɬɟɫɬɨɜɨɣ ɨɛɨɥɨɱɤɢ; 

– Web-ɢɧɬɟɪɮɟɣɫ – ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɟɫɬɨɜɨɣ ɨɛɨɥɨɱɤɢ. 

Ʉɨɧɫɬɪɭɤɬɨɪ ɬɟɫɬɨɜ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɜɚɬɶ  ɩɪɨɢɡɜɨɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɤɚɥ 

ɪɟɡɭɥɶɬɚɬɨɜ. 

http://indigotech.ru/images/screenshots/big/6.png
http://indigotech.ru/images/screenshots/big/6.png
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Ɋɢɫɭɧɨɤ 1 — Ɋɟɞɚɤɬɨɪ ɲɤɚɥ ɪɟɡɭɥɶɬɚɬɨɜ ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ INDIGO 

Ʉ ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ:  

– ɞɨɫɬɭɩɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ;  

– ɩɪɨɞɭɤɬ ɫɨɜɦɟɫɬɢɦ ɫɨ ɜɫɟɦɢ Ɉɋ ɫɟɦɟɣɫɬɜɚ Windows (XɊ/2003/Vista /7/8);  

– ɩɨɞɞɟɪɠɤɚ ɜɫɟɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɛɪɚɭɡɟɪɨɜ;  

– ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɨɪɚ ɬɟɫɬɨɜ.  

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɧɟɞɨɫɬɚɬɤɨɜ:  

– ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɨɣ;  

– ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɞɟɥɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪ-ɩɪɟɩɨɞɚɜɚɬɟɥɶ (ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɧɟ 

ɜɫɟɝɞɚ ɢɦɟɟɬ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɫɢɫɬɟɦɚɦɢ);  

– ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɩɨɬɪɟɛɥɹɟɦɨɣ ɩɚɦɹɬɢ;  

– ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

Ɍɚɤɠɟ, «INDIGO» ɹɜɥɹɟɬɫɹ ɧɢɱɟɦ ɢɧɵɦ, ɤɚɤ ɫɬɚɧɞɚɪɬɧɵɦ ɷɥɟɤɬɪɨɧɧɵɦ 

ɬɟɫɬɨɦ «ɜɨɩɪɨɫ-ɨɬɜɟɬ». ɗɥɟɦɟɧɬɵ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɚɤ-

ɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɬɫɭɬɫɬɜɭɟɬ[14]. 
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1.2.2 ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɋɂɧɌɟɁ 

ɋɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ, ɩɪɨɜɟɞɟ-

ɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɣ ɢ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ. Ɏɭɧɤɰɢɨɧɚɥ ɩɨɡɜɨɥɹɟɬ ɪɚɡɛɢɜɚɬɶ ɬɟ-

ɫɬɵ ɧɚ ɬɟɦɵ, ɭɤɚɡɵɜɚɬɶ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɜɨɩɪɨɫɨɜ, ɫɨɫɬɚɜ-

ɥɹɬɶ ɫɰɟɧɚɪɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɬ.ɟ. ɭɤɚɡɵɜɚɬɶ, ɫɤɨɥɶɤɨ ɜɨɩɪɨɫɨɜ, ɩɨ ɤɚɤɨɣ ɬɟɦɟ, 

ɤɚɤɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ ɛɭɞɟɬ ɡɚɞɚɧɨ ɨɛɭɱɚɟɦɵɦ ɢɡ ɜɫɟɣ ɛɚɡɵ ɜɨɩɪɨɫɨɜ. ɂɦɟ-

ɟɬ ɝɢɛɤɢɟ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ, ɚ ɢɦɟɧɧɨ, ɬɪɢ ɜɪɟɦɟɧɧɵɯ ɪɟɠɢɦɚ: 

– ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱɟɬɚ ɜɪɟɦɟɧɢ; 

– ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ; 

– ɜɪɟɦɹ ɜɵɱɢɫɥɹɟɬɫɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɫɥɨɠɧɨɫɬɢ ɡɚɞɚɜɚɟɦɵɯ ɜɨ-

ɩɪɨɫɨɜ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ ɫɩɨɫɨɛɚ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɪɹɞɤɚ ɨɬɜɟɬɨɜ ɧɚ ɜɨɩɪɨɫɵ: 

– ɨɛɭɱɚɟɦɵɣ ɨɬɜɟɱɚɟɬ ɧɚ ɜɨɩɪɨɫɵ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɩɨɪɹɞɤɟ ɢ ɦɨɠɟɬ ɢɡɦɟ-

ɧɢɬɶ ɫɜɨɣ ɨɬɜɟɬ; 

– ɨɛɭɱɚɟɦɵɣ ɨɬɜɟɱɚɟɬ ɧɚ ɜɨɩɪɨɫɵ ɜ ɡɚɞɚɧɧɨɦ ɩɨɪɹɞɤɟ ɢ ɧɟ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶ 

ɫɜɨɣ ɨɬɜɟɬ. 

ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɭɤɚɡɵɜɚɬɶ ɰɟɧɭ ɜɨɩɪɨɫɨɜ ɜ ɛɚɥɥɚɯ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɢɬ 

ɨɛɭɱɚɟɦɵɣ ɡɚ ɩɪɚɜɢɥɶɧɵɣ ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ (ɡɚ 

ɛɨɥɟɟ ɫɥɨɠɧɵɣ ɨɬɜɟɬ ɧɚɱɢɫɥɹɟɬɫɹ ɛɨɥɶɲɟ ɛɚɥɥɨɜ).  Ɂɚɞɚɸɬɫɹ ɧɚɫɬɪɨɣ-

ɤɢ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɬɟɦ, ɜɨɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ: 

– ɧɭɠɧɨ ɥɢ ɩɟɪɟɦɟɲɢɜɚɬɶ ɬɟɦɵ; 

– ɧɭɠɧɨ ɥɢ ɩɟɪɟɦɟɲɢɜɚɬɶ ɜɨɩɪɨɫɵ; 

– ɧɭɠɧɨ ɥɢ ɩɟɪɟɦɟɲɢɜɚɬɶ ɜɚɪɢɚɧɬɵ ɨɬɜɟɬɨɜ. 

ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɨɬɱɟɬɨɜ: ɨɛɳɢɣ ɨɬɱɟɬ ɩɨ ɝɪɭɩɩɟ ɢɥɢ ɩɨ-

ɞɪɨɛɧɵɣ ɨɬɱɟɬ ɩɨ ɤɚɠɞɨɦɭ ɨɛɭɱɚɟɦɨɦɭ. 
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Ɋɢɫɭɧɨɤ 2— Ɋɟɞɚɤɬɨɪ ɬɟɫɬɨɜ ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɋɂɧɌɟɁ 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɛɥɚɞɚɟɬ ɧɟɩɥɨɯɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ, ɧɨ ɬɚɤ-

ɠɟ ɨɛɥɚɞɚɟɬ ɫɟɪɶɺɡɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ: 

– ɜ ɫɢɫɬɟɦɟ ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɜ ɬɟɫɬ ɮɨɪɦɭɥ, ɱɬɨ ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨ ɷɥɟɤ-

ɬɪɨɫɬɚɬɢɤɟ, ɜ ɤɨɬɨɪɨɣ ɮɨɪɦɭɥɵ — ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɢ ɧɟɨɬɞɟɥɢɦɵɯ ɱɚɫɬɟɣ; 

– ɜɚɪɢɚɧɬɵ ɧɚɩɢɫɚɧɢɹ ɢ ɜɜɨɞɚ ɨɬɜɟɬɚ ɧɚ ɜɨɩɪɨɫ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵ, ɚ ɫɢ-

ɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɜɜɟɫɬɢ ɥɢɲɶ ɨɞɢɧ ɜɚɪɢɚɧɬ;  

– ɯɨɞ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɚ ɩɪɨɜɟɪɢɬɶ ɧɟ ɦɨɠɟɬ. 
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1.2.3 ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ UniTest System  

UniTest System – ɩɨɥɧɨɰɟɧɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟ-

ɫɬɨɜ, ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ (ɤɚɤ ɥɨɤɚɥɶɧɨ, ɬɚɤ ɢ ɩɨ ɫɟɬɢ), ɞɟɬɚɥɶɧɨɝɨ ɚɧɚɥɢ-

ɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɣ ɢ ɫɨɫɬɚɜɥɟɧɢɹ ɨɬɱɟɬɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɥɢ ɨɛɪɚ-

ɡɨɜɚɬɟɥɶɧɨɦ ɭɱɪɟɠɞɟɧɢɢ[6]. 

ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɫɟ ɨɫɧɨɜɧɵɟ ɢ ɦɧɨɠɟɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɵɯ ɬɢɩɨɜ ɜɨɩɪɨɫɨɜ:   

– ɩɪɨɫɬɵɟ ɜɨɩɪɨɫɵ ɧɚ ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɜɵɛɨɪ; 

– ɜɨɩɪɨɫɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɟɫɚɦɢ  ɨɬɜɟɬɨɜ; 

– ɜɨɩɪɨɫɵ ɧɚ ɜɵɛɨɪ ɦɧɨɠɟɫɬɜɚ ɢɡ ɷɥɟɦɟɧɬɨɜ; 

– ɭɩɨɪɹɞɨɱɢɜɚɧɢɟ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ; 

– ɧɚɥɢɱɢɟ/ɨɬɫɭɬɫɬɜɢɟ  ɤɥɸɱɟɜɵɯ ɫɥɨɜ ɜ ɬɟɤɫɬɟ ɨɬɜɟɬɚ, ɩɪɹɦɨɣ ɜɜɨɞ. 

ȼ ɬɟɫɬɚɯ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɨɢɡɜɨɥɶɧɨɟ ɮɨɪɦɚɬɢɪɨɜɚɧɢɟ ɞɥɹ ɬɟɤɫɬɨɜ, 

ɥɸɛɭɸ ɝɪɚɮɢɤɭ, ɬɚɛɥɢɰɵ, OLE-ɨɛɴɟɤɬɵ, ɚɭɞɢɨ ɢ ɜɢɞɟɨ. ɉɚɤɟɬ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ 

ɢɧɬɟɝɪɚɰɢɢ ɫ ɩɚɤɟɬɨɦ Microsoft Office, ɫɭɳɟɫɬɜɭɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɢɧɞɢɜɢɞɭɚɥɶ-

ɧɨɣ ɧɚɫɬɪɨɣɤɢ ɬɟɫɬɨɜ:  

– ɪɚɛɨɬɚ ɫ ɪɚɡɞɟɥɚɦɢ ɬɟɫɬɨɜ;  

– ɫɨɡɞɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢ ɮɨɪɦɢɪɭɟɦɵɯ ɢɡ ɛɚɡɵ ɜɨɩɪɨɫɨɜ ɬɟɫɬɨɜ;  

– ɪɟɠɢɦ ɨɛɭɱɟɧɢɹ; 

– ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɢ ɤɨɩɢɪɨɜɚɧɢɹ ɬɟ-

ɫɬɨɜ;  

– ɫɨɡɞɚɧɢɟ ɚɜɬɨɧɨɦɧɵɯ ɬɟɫɬɨɜ;  

– ɝɢɛɤɢɟ ɧɚɫɬɪɨɣɤɢ ɨɰɟɧɢɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 3 — ɂɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ UniTest System. 

əɜɥɹɹɫɶ ɛɟɫɩɥɚɬɧɨɣ, ɭɞɨɛɧɨɣ, ɯɨɪɨɲɨ ɡɚɳɢɳɺɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫ ɜɨɡɦɨɠ-

ɧɨɫɬɶɸ ɥɨɤɚɥɶɧɨɝɨ ɢ ɨɧɥɚɣɧ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɧɟ-

ɞɨɫɬɚɬɤɚɦɢ:  

– ɩɥɨɯɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɩɨɫɥɟɞɧɢɦɢ ɜɟɪɫɢɹɦɢ Ɉɋ Windows; 

– ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

1.2.4 ɗɈɄ Moodle 

ɋɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ (ɋȾɈ) Moodle ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɚ ɜ ɦɢ-

ɪɟ, ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɜ 100 ɫɬɪɚɧɚɯ[7]. ɉɨ ɭɪɨɜɧɸ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɋȾɈ Moodle ɜɵɞɟɪɠɢɜɚɟɬ ɫɪɚɜɧɟɧɢɟ ɫ ɢɡɜɟɫɬɧɵɦɢ ɤɨɦɦɟɪɱɟ-

ɫɤɢɦɢ ɋȾɈ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɧɢɯ ɬɟɦ, ɱɬɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬ-

ɫɹ ɜ ɨɬɤɪɵɬɨɦ ɢɫɯɨɞɧɨɦ ɤɨɞɟ — ɷɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɞɚɩɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ 

ɩɨɞ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɟɤɬɚ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
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ɢ ɜɫɬɪɨɢɬɶ ɜ ɧɟɟ ɧɨɜɵɟ ɦɨɞɭɥɢ. ɋɢɫɬɟɦɚ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɪɚɫ-

ɩɪɨɫɬɪɚɧɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫ ɫɚɦɵɦ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟ-

ɫɬɜɨɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. ɂɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɨɛɭɱɟɧɢɹ Moodle(ɪɢɫɭɧɨɤ) ɩɟɪɟɜɟɞɟɧ ɧɚ 82 ɹɡɵɤɚ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɱɬɢ ɜ 50 

ɬɵɫɹɱɚɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɢɡ ɛɨɥɟɟ ɱɟɦ 200 ɫɬɪɚɧ.  

 

 

Ɋɢɫɭɧɨɤ 4 — ɋɢɫɬɟɦɚ Moodle ɧɚ ɩɪɢɦɟɪɟ ɤɭɪɫɨɜ ɋɎɍ. 

ɋɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɞɨɫɬɨɢɧɫɬɜ: 

– ɲɢɪɨɤɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ — ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɫɢɥɶɧɵɯ 

ɫɬɨɪɨɧ Moodle. ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɛɦɟɧ ɮɚɣɥɚɦɢ ɥɸɛɵɯ ɮɨɪɦɚɬɨɜ — ɤɚɤ 

ɦɟɠɞɭ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɢ ɫɬɭɞɟɧɬɨɦ, ɬɚɤ ɢ ɦɟɠɞɭ ɫɚɦɢɦɢ ɫɬɭɞɟɧɬɚɦɢ. ɋɟɪɜɢɫ 

ɪɚɫɫɵɥɤɢ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɜɫɟɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤɭɪɫɚ ɢɥɢ 

ɨɬɞɟɥɶɧɵɟ ɝɪɭɩɩɵ ɨ ɬɟɤɭɳɢɯ ɫɨɛɵɬɢɹɯ. Ɏɨɪɭɦ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɭɱɟɛɧɨɟ ɨɛɫɭɠɞɟɧɢɟ ɩɪɨɛɥɟɦ, ɩɪɢ ɷɬɨɦ ɨɛɫɭɠɞɟɧɢɟ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɩɨ ɝɪɭɩ-

ɩɚɦ. Ʉ ɫɨɨɛɳɟɧɢɹɦ ɜ ɮɨɪɭɦɟ ɦɨɠɧɨ ɩɪɢɤɪɟɩɥɹɬɶ ɮɚɣɥɵ ɥɸɛɵɯ ɮɨɪɦɚɬɨɜ. ȿɫɬɶ 

ɮɭɧɤɰɢɹ ɨɰɟɧɤɢ ɫɨɨɛɳɟɧɢɣ — ɤɚɤ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ, ɬɚɤ ɢ ɫɬɭɞɟɧɬɚɦɢ. ɑɚɬ ɩɨɡ-

ɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɛɫɭɠɞɟɧɢɟ ɭɱɟɛɧɵɯ ɩɪɨɛɥɟɦ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
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ɋɟɪɜɢɫɵ «Ɉɛɦɟɧ ɫɨɨɛɳɟɧɢɹɦɢ»,  «Ʉɨɦɦɟɧɬɚɪɢɣ» ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɧɞɢɜɢɞɭ-

ɚɥɶɧɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɫɬɭɞɟɧɬɚ: ɪɟɰɟɧɡɢɪɨɜɚɧɢɹ ɪɚɛɨɬ, ɨɛɫɭɠ-

ɞɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɭɱɟɛɧɵɯ ɩɪɨɛɥɟɦ;  

– ɫɢɫɬɟɦɚ ɫɨɡɞɚɟɬ ɢ ɯɪɚɧɢɬ ɩɨɪɬɮɨɥɢɨ ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ: ɜɫɟ ɫɞɚɧɧɵɟ ɢɦ 

ɪɚɛɨɬɵ, ɜɫɟ ɨɰɟɧɤɢ ɢ ɤɨɦɦɟɧɬɚɪɢɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɤ ɪɚɛɨɬɚɦ, ɜɫɟ ɫɨɨɛɳɟɧɢɹ ɜ 

ɮɨɪɭɦɟ; 

– ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɡɞɚɜɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɚɦɤɚɯ ɤɭɪɫɚ ɥɸɛɭɸ 

ɫɢɫɬɟɦɭ ɨɰɟɧɢɜɚɧɢɹ. ȼɫɟ ɨɬɦɟɬɤɢ ɩɨ ɤɚɠɞɨɦɭ ɤɭɪɫɭ ɯɪɚɧɹɬɫɹ ɜ ɫɜɨɞɧɨɣ ɜɟɞɨɦɨ-

ɫɬɢ. 

 

Ɋɢɫɭɧɨɤ 5 — ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɚ 

ȼɚɪɶɢɪɭɹ ɫɨɱɟɬɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɭɪɫɚ, ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɨɪɝɚɧɢ-

ɡɭɟɬ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɨɜɚ-

ɥɢ ɰɟɥɹɦ ɢ ɡɚɞɚɱɚɦ ɤɨɧɤɪɟɬɧɵɯ ɡɚɧɹɬɢɣ.  

  Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

– ɫɬɚɧɞɚɪɬɧɵɟ ɞɢɡɚɣɧ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ; 

– ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ; 

– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɛɢɪɚɬɶ ɫɢɫɬɟɦɭ «ɫ ɧɭɥɹ»; 

– ɫɥɨɠɧɨɫɬɶ ɫɢɫɬɟɦɵ; 

– ɬɪɟɛɭɟɬ ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɨɛɥɚɫɬɢ ɜɟɛ-ɪɚɡɪɚɛɨɬɤɢ ɨɬ ɩɪɟɩɨɞɚ-

ɜɚɬɟɥɹ. 

Ⱦɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɧɟɨɛɯɨɞɢɦ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ ɜ ɩɨɥɧɨɣ ɦɟɪɟ. ȼ ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ, ɷɬɨ ɞɨɥɠɟɧ 

ɛɵɬɶ ɤɨɦɩɥɟɤɫ ɦɨɞɭɥɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɭɱɟɛɧɨɝɨ 
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ɩɪɨɰɟɫɫɚ. Ɉɞɧɚɤɨ ɛɨɥɟɟ ɜɚɠɧɭɸ ɪɨɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞ-

ɤɥɸɱɟɧɢɹ ɦɨɞɭɥɟɣ, ɫɨɡɞɚɧɧɵɯ ɧɚ ɛɚɡɟ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ.  

 ɋɢɫɬɟɦɚ Moodle ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɜɵɛɨɪɨɦ ɞɥɹ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟ-

ɞɟɧɢɣ, ɨɛɥɚɞɚɸɳɢɯ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢɧɫɬɢɬɭɬɨɜ ɪɚɡɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 

ɩɨɞɝɨɬɨɜɤɢ, ɨɫɨɛɟɧɧɨ ɬɟɯɧɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ. Ɉɞɧɚɤɨ ɩɪɨɛɥɟɦɨɣ ɩɨɞɨɛ-

ɧɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɢ ɫɨɡɞɚɸɬɫɹ ɞɥɹ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɡɚɞɚɱ, ɢ ɩɨ-

ɩɵɬɤɚ ɫɨɡɞɚɬɶ ɬɟɫɬ, ɤ ɩɪɢɦɟɪɭ, ɩɨ ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ, ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ 

ɫɨɡɞɚɧɢɟ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ (ɫɢɫɬɟɦɚ ɡɚɞɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɚɹ ɜ ɩɨ-

ɪɹɞɤɟ ɭɜɟɥɢɱɟɧɢɹ ɫɥɨɠɧɨɫɬɢ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɪɟɦɹ). Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜ ɩɨ ɪɟ-

ɞɚɤɬɢɪɨɜɚɧɢɸ ɢ ɫɨɡɞɚɧɢɸ ɩɪɨɫɬɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ, ɢɥɢ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶ-

ɧɨɫɬɢ ɫɛɨɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɹ ɨɫɨɛɨɝɨ ɦɨɞɭɥɹ, ɫɩɨɫɨɛɧɨɝɨ: 

– ɫɨɡɞɚɬɶ ɩɪɢɦɢɬɢɜɵ ɪɚɞɢɨɞɟɬɚɥɟɣ, ɢɡ ɤɨɬɨɪɵɯ ɜɩɨɫɥɟɞɫɬɜɢɢ ɛɭɞɟɬ ɫɨɡɞɚ-

ɜɚɬɶɫɹ ɬɟɫɬ; 

– ɫɨɡɞɚɬɶ ɫɚɦɢ ɡɚɞɚɧɢɹ, ɚ ɤɨɧɤɪɟɬɧɨ ɲɚɛɥɨɧ ɫɯɟɦɵ ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɪɚ-

ɜɢɥɶɧɵɦ ɨɬɜɟɬɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɛɨɪɤɢ, ɜɚɪɢɚɧɬɵ 

ɨɬɜɟɬɨɜ, ɢ ɬ.ɞ.; 

– ɩɪɟɞɨɫɬɚɜɢɬɶ ɫɪɟɞɭ, ɜ ɤɨɬɨɪɨɣ ɬɟɫɬɢɪɭɟɦɵɣ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬɜɟɬ ɧɚ 

ɡɚɞɚɱɭ; 

– ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɨɜ ɨɩɪɟɞɟɥɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɫɬɭ-

ɞɟɧɬɨɦ ɨɬɜɟɬɨɜ. 

ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɚɦɢ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɢ ɩɪɟɞ-

ɥɚɝɚɸɬ ɫɬɭɞɟɧɬɭ ɧɟɫɬɚɧɞɚɪɬɧɭɸ ɮɨɪɦɭ ɬɟɫɬɢɪɨɜɚɧɢɹ ɡɧɚɧɢɣ. Ⱥɤɬɢɜɧɵɦɢ ɹɜ-

ɥɹɸɬɫɹ ɬɟɫɬɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɩɨɥɚɝɚɸɬ ɞɢɚɥɨɝ ɦɟɠɞɭ ɬɟɫɬɢɪɭɟɦɵɦ ɢ ɬɟɫɬɨɦ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɨɞɧɨɡɧɚɱɧɵɯ ɨɬɜɟɬɨɜ, ɨɰɟɧɤɭ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ. 

Ⱦɚɧɧɵɟ ɫɢɫɬɟɦɵ ɩɨɤɚ ɪɟɞɤɨɫɬɶ ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɨɛɭɱɟɧɢɹ, ɨɞɧɚɤɨ, ɩɨɞɨɛɧɵɟ ɫɢ-

ɫɬɟɦɵ ɧɚɦɧɨɝɨ ɭɩɪɨɫɬɹɬ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟɰɢ-

ɚɥɶɧɨɫɬɟɣ. Ⱦɚɧɧɭɸ ɫɢɫɬɟɦɭ, ɜɨɡɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɟɩɨɞɚɜɚɬɟ-

ɥɟɦ ɡɚɞɚɧɢɟɦ, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɚɭɞɢɬɨɪɢɢ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ, ɩɨɞɨɛɧɨɣ 

NI Multisim, ɨɞɧɚɤɨ ɷɬɨ ɬɪɟɛɭɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɤɚɠɞɨɦɭ ɫɬɭɞɟɧɬɭ, 

ɬɟɦ ɫɚɦɵɦ ɨɝɪɚɧɢɱɢɜɚɹ ɜɪɟɦɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. Ɍɚɤɠɟ ɤ ɧɟɞɨ-
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ɫɬɚɬɤɚɦ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɦɨɠɧɨ ɩɪɢɱɢɫɥɢɬɶ ɜɵɫɨɤɭɸ ɫɥɨɠɧɨɫɬɶ ɨɫɜɨɟɧɢɹ ɩɨ-

ɞɨɛɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ, ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɢɡɥɢɲɧɸɸ ɮɭɧɤɰɢɨ-

ɧɚɥɶɧɨɫɬɶ. 

1.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢɥɨɠɟɧɢɸ 

Ɍɚɤ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɥɹ ɰɟɥɨɣ ɫɢɫɬɟɦɵ, ɤ ɧɟɦɭ 

ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ: 

– ɨɛɳɢɣ ɮɨɪɦɚɬ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ; 

– ɨɛɳɢɣ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɞɥɹ ɩɚɪɫɢɧɝɚ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦ ɪɟɞɚɤɬɨɪ ɩɪɢɦɢ-

ɬɢɜɨɜ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɡɞɚɬɶ ɧɚɛɨɪ ɷɥɟɦɟɧɬɨɜ ɫ ɫɨɛɫɬɜɟɧɧɵ-

ɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɗɬɨɬ ɦɨɞɭɥɶ ɛɭɞɟɬ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɩɪɟɩɨɞɚɜɚɬɟɥɸ, ɢ 

ɛɭɞɟɬ «ɫɛɨɪɳɢɤɨɦ» ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜ. 

Ɋɚɛɨɬɚ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɫɨɡɞɚɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɬɟɫɬɚ ɷɥɟɦɟɧɬɨɜ ɢ ɜɧɟɞɪɟɧɢɟ ɢɯ ɜ ɫɩɢɫɨɤ ɞɟɬɚɥɟɣ ɞɥɹ ɩɨɫɬɪɨɣɤɢ ɫɯɟɦɵ.  ɋɨɡɞɚ-

ɧɢɟ ɷɥɟɦɟɧɬɚ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

1 ɋɨɡɞɚɧɢɟ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ ɢɡ ɝɨɬɨɜɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢ-

ɜɨɜ, ɬɚɤɢɯ ɤɚɤ ɤɪɭɝ, ɥɢɧɢɹ, ɬɪɟɭɝɨɥɶɧɢɤ ɢ ɬ.ɞ.; 

2 Ɂɚɞɚɧɢɟ ɛɚɡɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɦɟɧɬɚ; 

3 ɋɨɡɞɚɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɜɹɡɟɣ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ 

ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ; 

4 ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɛɨɬɵ, ɛɭɞɟɬ ɫɨɡɞɚɧ XML ɮɚɣɥ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɨɩɢɫɚɧ 

ɫɚɦ ɷɥɟɦɟɧɬ ɤɚɤ ɧɚɛɨɪ ɩɪɢɦɢɬɢɜɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɢ ɫɩɨɫɨɛɨɜ ɤɨɦɦɭɧɢɤɚɰɢɢ; 

5 ɋɨɯɪɚɧɟɧɢɟ ɷɥɟɦɟɧɬɚ (ɡɚɩɢɫɶ ɜ ɛɚɡɭ) ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɫɩɚɤɨɜɤɢ ɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɜ ɦɨɞɭɥɟ ɫɛɨɪɳɢɤɚ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɜ ɰɟɥɨɦ, ɩɨɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɭɱɟɛ-

ɧɵɣ ɩɪɨɰɟɫɫ, ɚ ɬɚɤɠɟ ɜɵɹɜɢɬɶ ɩɪɨɛɟɥɵ ɜ ɡɧɚɧɢɹɯ ɫɬɭɞɟɧɬɨɜ. ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ 

ɜ ɛɭɞɭɳɟɦ ɢɦɟɸɬ ɜɫɟ ɲɚɧɫɵ ɜɵɬɟɫɧɢɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɪɚɞɢɰɢɨɧɧɵɟ ɜɢɞɵ ɬɟ-
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ɫɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ,  ɪɚɡɜɢɬɶ ɫɚɦɭ ɢɞɟɸ, ɢ ɪɚɡɜɢɬɶ ɟɺ «ɚɤɬɢɜɧɭɸ» ɫɨɫɬɚɜɥɹɸ-

ɳɭɸ. 

1.4 ɂɧɫɬɪɭɦɟɧɬɵ ɪɚɡɪɚɛɨɬɤɢ 

1.4.1 Java 

Java ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨ-

ɜɚɧɢɹ ɢ ɩɥɚɬɮɨɪɦɭ ɜɵɱɢɫɥɟɧɢɣ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɜɩɟɪɜɵɟ ɜɵɩɭɳɟɧɚ Sun 

Microsystems ɜ 1995 ɝɨɞɭ[8]. ɉɪɨɝɪɚɦɦɵ ɧɚ Java ɦɨɝɭɬ ɛɵɬɶ ɬɪɚɧɫɥɢɪɨɜɚɧɵ ɜ 

ɛɚɣɬ-ɤɨɞ, ɜɵɩɨɥɧɹɟɦɵɣ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ Java-ɦɚɲɢɧɟ. ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɷɬɨ  

ɩɪɨɝɪɚɦɦɚ, ɨɛɪɚɛɚɬɵɜɚɸɳɚɹ ɛɚɣɬ-ɤɨɞ ɢ ɩɟɪɟɞɚɸɳɚɹ ɢɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚ-

ɧɢɸ, ɤɚɤ ɢɧɬɟɪɩɪɟɬɚɬɨɪ, ɧɨ ɫ ɬɟɦ ɨɬɥɢɱɢɟɦ, ɱɬɨ ɛɚɣɬ-ɤɨɞ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɟɤɫɬɚ, 

ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ. Ɍɟɦ ɫɚɦɵɦ ɞɨɫɬɢɝɚɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ 

ɢ ɚɞɚɩɬɢɜɧɨɫɬɶ ɹɡɵɤɚ ɞɥɹ ɥɸɛɨɣ ɩɥɚɬɮɨɪɦɵ. 

Ɂɧɚɱɢɬɟɥɶɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɡɵɤɚ ɹɜɥɹɟɬɫɹ ɛɨɝɚɬɚɹ ɛɢɛɥɢɨɬɟɤɚ. ɋ ɨɞ-

ɧɨɣ ɫɬɨɪɨɧɵ ɝɪɨɦɚɞɧɨɫɬɶ ɛɢɛɥɢɨɬɟɤɢ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɟɝɪɚɞ ɤ ɢɡɭɱɟɧɢɸ 

ɹɡɵɤɚ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɢɣ ɩɨɪɨɝ ɜɯɨɠɞɟɧɢɹ. ɇɨ ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɦɭ ɩɨ-

ɪɨɝɭ ɜɯɨɠɞɟɧɢɹ, ɩɨɩɭɥɹɪɧɨɫɬɶ ɹɡɵɤɚ ɩɨɧɢɡɢɥɚɫɶ, ɜ ɬɨ ɜɪɟɦɹ 

ɤɚɤ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ ɹɡɵɤɚ ɨɫɬɚɥɚɫɶ ɩɪɟɠɧɟɣ. 

Ȼɨɝɚɬɚɹ ɛɢɛɥɢɨɬɟɤɚ ɫɜɨɞɢɬ ɬɪɢɜɢɚɥɶɧɭɸ ɱɚɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ ɤ ɩɨɢɫɤɭ 

ɝɨɬɨɜɨɝɨ ɪɟɲɟɧɢɹ. ɑɬɨ ɨɫɜɨɛɨɠɞɚɟɬ ɩɪɨɝɪɚɦɦɢɫɬɚ ɨɬ ɪɭɬɢɧɵ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɟɦɭ ɜɨɡɦɨɠɧɨɫɬɶ ɛɨɥɟɟ ɫɟɪɶɟɡɧɨ ɜɥɨɠɢɬɶɫɹ ɜ ɬɜɨɪɱɟɫɤɢɣ ɚɫɩɟɤɬ, ɫɷɤɨɧɨɦɢɬɶ 

ɜɪɟɦɹ ɢ ɫɢɥɵ. 

əɡɵɤ Java, ɧɟɫɦɨɬɪɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɨɩɬɢɦɢɡɚɰɢɢ, ɜɫɺ ɠɟ ɞɨɜɨɥɶ-

ɧɨ ɪɟɫɭɪɫɨɺɦɨɤ ɢ ɦɟɞɥɢɬɟɥɟɧ. ɉɪɢɱɢɧɵ ɜ ɫɥɟɞɭɸɳɟɦ: 

– ɚɜɬɨɫɛɨɪɤɚ ɦɭɫɨɪɚ; 

– ɤɨɦɩɢɥɹɰɢɹ "ɧɚ ɥɟɬɭ" (Just In Time compilation); 

– ɨɬɤɚɡ ɨɬ ɬɚɤɢɯ ɨɩɚɫɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɤɚɤ: ɚɪɢɮɦɟɬɢɤɚ ɭɤɚɡɚɬɟɥɟɣ, ɧɟɹɜɧɨɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɢɩɨɜ ɫ ɩɨɬɟɪɟɣ ɬɨɱɧɨɫɬɢ, ɮɭɧɤɰɢɢ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ. 
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ɇɨ ɷɬɨ ɜɫɺ ɞɟɥɚɟɬ ɹɡɵɤ ɛɨɥɟɟ ɧɟɡɚɜɢɫɢɦɵɦ ɢ ɛɟɡɨɩɚɫɧɵɦ. Ⱥɜɬɨɫɛɨɪɤɚ ɦɭ-

ɫɨɪɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɫɜɨɛɨɠɞɚɟɬ ɩɪɨɝɪɚɦɦɢɫɬɚ ɨɬ ɡɚɛɨɬɵ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɚ-

ɦɹɬɢ. 

1.4.2 Swing 

Swing — ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɩɪɨ-

ɝɪɚɦɦ ɧɚ ɹɡɵɤɟ Java. Swing ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɤɨɦɩɚɧɢɟɣ Sun Microsystems. Ɉɧ 

ɫɨɞɟɪɠɢɬ ɪɹɞ ɝɪɚɮɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɚɧɝɥ. Swing widgets), ɬɚɤɢɯ ɤɚɤ ɤɧɨɩ-

ɤɢ, ɩɨɥɹ ɜɜɨɞɚ, ɬɚɛɥɢɰɵ ɢ ɬ. ɞ. 

Swing ɨɬɧɨɫɢɬɫɹ ɤ ɛɢɛɥɢɨɬɟɤɟ ɤɥɚɫɫɨɜ JFC, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɧɚɛɨɪ ɛɢɛɥɢɨɬɟɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɥɨɱɟɤ. Ʉ ɷɬɢɦ ɛɢɛɥɢɨɬɟɤɚɦ 

ɨɬɧɨɫɹɬɫɹ Java 2D, Accessibility-API, Drag & Drop-API ɢ AWT. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɨɥɟɟ ɪɚɧɧɟɣ ɛɢɛɥɢɨɬɟɤɨɣ AWT ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 

ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɮɨɪɦɵ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɨɛɥɚɞɚɟɬ 

ɤɪɨɫɫ-ɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶɸ (ɚ ɢɦɟɧɧɨ, ɤɨɦɩɨɧɟɧɬɵ ɢɦɟɸɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɞɢɡɚɣɧ 

ɞɥɹ ɥɸɛɨɣ ɩɥɚɬɮɨɪɦɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɟɥɚɬɶ ɮɨɪɦɭ ɤɨɦɩɨɧɟɧɬɚ ɥɸɛɨɣ).  

Ʉɨɦɩɨɧɟɧɬɵ Swing ɩɨɞɞɟɪɠɢɜɚɸɬ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɞɢɧɚɦɢɱɟ-

ɫɤɢ ɩɨɞɤɥɸɱɚɟɦɵɟ ɜɢɞɵ ɢ ɩɨɜɟɞɟɧɢɹ (ɚɧɝɥ. plugable look-and-feel), ɛɥɚɝɨɞɚɪɹ 

ɤɨɬɨɪɨɦɭ ɜɨɡɦɨɠɧɚ ɚɞɚɩɬɚɰɢɹ ɤ ɝɪɚɮɢɱɟɫɤɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɩɥɚɬɮɨɪɦɵ (ɬɨ ɟɫɬɶ 

ɤ ɤɨɦɩɨɧɟɧɬɭ ɦɨɠɧɨ ɞɢɧɚɦɢɱɟɫɤɢ ɩɨɞɤɥɸɱɢɬɶ ɞɪɭɝɨɣ, ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɞɥɹ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɨɡɞɚɧɧɵɣ ɩɪɨɝɪɚɦɦɢɫɬɨɦ ɜɢɞ ɢ ɩɨɜɟɞɟ-

ɧɢɟ).  

Ȼɢɛɥɢɨɬɟɤɚ  ɫɱɢɬɚɟɬɫɹ «Lightweight» (ɚɧɝɥ. Ɉɛɥɟɝɱɺɧɧɵɣ). ɗɬɨ ɨɡɧɚɱɚɟɬ, 

ɱɬɨ ɤɨɦɩɨɧɟɧɬɵ Swing ɨɬɪɢɫɨɜɵɜɚɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɨɤɧɚ, 

ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɨɬɥɢɱɢɟ ɨɬ «Ɍɹɠɟ-

ɥɵɯ» ɤɨɦɩɨɧɟɧɬɨɜ AWT, ɜ ɩɪɢɥɨɠɟɧɢɢ Swing ɦɨɠɟɬ ɢɦɟɬɶɫɹ ɬɨɥɶɤɨ ɨɞɧɨ ɨɤɧɨ, 

ɢ ɜɫɟ ɩɪɨɱɢɟ ɤɨɦɩɨɧɟɧɬɵ ɨɬɪɢɫɨɜɵɜɚɸɬɫɹ ɧɚ ɛɥɢɠɚɣɲɟɦ ɪɨɞɢɬɟɥɟ, ɢɦɟɸɳɟɦ 

ɫɨɛɫɬɜɟɧɧɨɟ ɨɤɧɨ (ɧɚɩɪɢɦɟɪ, ɧɚ JFrame). 

https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/Java
https://ru.wikipedia.org/wiki/Sun_Microsystems
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/Java_Foundation_Classes
https://ru.wikipedia.org/wiki/Java_2D
https://ru.wikipedia.org/w/index.php?title=Accessibility-API&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Abstract_Window_Toolkit
https://ru.wikipedia.org/w/index.php?title=Look_and_Feel&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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Ɋɢɫɭɧɨɤ 6 — ɉɪɢɦɟɪ ɢ ɜɧɟɲɧɢɣ ɜɢɞ ɜɢɞɠɟɬɨɜ Java Swing 

1.4.3 XML 

XML (Extensible Markup Language) — ɹɡɵɤ ɪɚɡɦɟɬɤɢ ɞɨɤɭɦɟɧɬɨɜ, ɩɨɡɜɨ-

ɥɹɸɳɢɣ ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɪɚɡɧɨɝɨ ɬɢɩɚ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ ɩɪɨ-

ɢɡɜɨɥɶɧɵɣ ɧɚɛɨɪ ɢɧɫɬɪɭɤɰɢɣ. ɋɟɝɨɞɧɹ XML ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɥɸɛɵɯ 

ɩɪɢɥɨɠɟɧɢɹɯ, ɤɨɬɨɪɵɦ ɧɭɠɧɚ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ — ɨɬ ɫɥɨɠɧɵɯ 

ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɫ ɝɢɝɚɧɬɫɤɢɦɢ ɨɛɴɟɦɚɦɢ ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɧɮɨɪɦɚ-

ɰɢɢ ɞɨ ɨɛɵɱɧɵɯ  ɩɪɨɝɪɚɦɦ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɬɨɬ ɹɡɵɤ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɥɭɠɟɛɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɦɧɨɠɟɫɬɜɨ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɨɡɞɚɧɢɟɦ ɢ ɨɛ-

ɪɚɛɨɬɤɨɣ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶɫɹ XML: 

– ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɨɥɟɡɧɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɥɨɠɧɵɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɢɥɨɠɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɩɨɬɨ-

ɤɚɦɢ ɢɧɮɨɪɦɚɰɢɢ ɫɚɦɨɣ ɪɚɡɥɢɱɧɨɣ ɫɬɪɭɤɬɭɪɨɣ; 
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– XML-ɞɨɤɭɦɟɧɬɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɮɨɪ-

ɦɚɬɚ ɞɚɧɧɵɯ ɜ ɬɪɟɯɡɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ. Ɉɛɵɱɧɨ ɫɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɫɟɪ-

ɜɟɪɚɦɢ ɩɪɢɥɨɠɟɧɢɣ ɢ ɛɚɡ ɞɚɧɧɵɯ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɋɍȻȾ ɢ ɞɢɚɥɟɤɬɚ SQL, 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ. ȿɫɥɢ ɠɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɩɪɨɫɚ ɛɭɞɭɬ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɜ ɧɟɤɨɬɨɪɨɦ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ, ɬɨ ɡɜɟɧɨ ɋɍȻȾ, ɤɚɤ 

ɬɚɤɨɜɨɟ, ɫɬɚɧɟɬ "ɩɪɨɡɪɚɱɧɵɦ" ɞɥɹ ɩɪɢɥɨɠɟɧɢɹ;  

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɢɥɟɜɵɯ ɬɚɛɥɢɰ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟɡɚɜɢɫɢɦɨɟ ɨɬ 

ɤɨɧɤɪɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɜɨɞɚ ɨɬɨɛɪɚɠɟɧɢɟ XML-ɞɨɤɭɦɟɧɬɨɜ; 

– XML ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɨɛɵɱɧɵɯ ɩɪɢɥɨɠɟɧɢɹɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɨɛ-

ɪɚɛɨɬɤɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɜ ɟɞɢɧɨɦ ɮɨɪɦɚɬɟ. 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ 

2.1 ɋɨɫɬɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɵ  

ɋɢɫɬɟɦɚ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɢɡ ɬɪɺɯ ɦɨɞɭɥɟɣ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɧɚ ɩɪɢɦɟɪɟ ɩɪɟɞɦɟɬɚ 

«ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ ɢ ɫɯɟɦɨɬɟɯɧɢɤɚ»: 

1 ɪɟɞɚɤɬɨɪ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ElCreator  — ɰɟɥɶ ɞɚɧɧɨɣ ɦɚɝɢɫɬɟɪ-

ɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɷɬɨ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɫɪɟɞɫɬɜɨ ɞɥɹ ɫɨɡɞɚ-

ɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɦɚɧɢɩɭɥɹɰɢɢ ɢɦɢ ɜ ɪɟɞɚɤɬɨɪɟ ɬɟɫɬɨɜ. ȼɤɥɸ-

ɱɚɟɬ ɜ ɫɟɛɹ ɧɚɛɨɪ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɦɚɧɢɩɭɥɹɰɢɢ 

ɢɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɭ ɪɚɛɨɬɵ ɦɨɞɭɥɹ, ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɮɚɣɥ ɮɨɪɦɚɬɚ .xml, ɜ ɤɨɬɨ-

ɪɨɦ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɫɩɢɫɨɤ ɩɪɢɦɢɬɢɜɨɜ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ. Ⱦɚɧɧɵɣ 

ɮɚɣɥ ɩɪɢ ɨɬɤɪɵɬɢɢ ɜ ɪɟɞɚɤɬɨɪɟ ɬɟɫɬɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ, 

ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɫɬɚ; 

2 ɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ, ɩɟɪɟɞɚɱɢ ɢ ɩɪɨɜɟɪɤɢ ɤɨɪɪɟɤɬɧɨɫɬɢ ɡɚɞɚɧɢɣ. Ⱦɚɧɧɵɣ 

ɦɨɞɭɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ web-ɫɥɭɠɛɭ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɭɸ ɞɨɫɬɭɩ ɤ ɢɧɮɨɪɦɚ-

ɰɢɢ ɨɛ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɯɟɦɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɜɢɞɟ XML-ɞɨɤɭɦɟɧɬɚ, 

ɤɨɬɨɪɚɹ ɫɨɛɢɪɚɟɬɫɹ ɜɧɟɲɧɢɦ ɩɪɢɥɨɠɟɧɢɟɦ, ɢ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. Ⱦɚ-

ɥɟɟ ɩɨɫɪɟɞɫɬɜɨɦ ɜɟɛ-ɫɟɪɜɢɫɚ, ɞɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɟɪɟɞɚɟɬɫɹ ɫɬɨɪɨɧɧɢɦ ɩɪɢ-

ɥɨɠɟɧɢɹɦ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɜ ɭɞɨɛɧɨɦ ɞɥɹ ɧɢɯ ɜɢɞɟ; 

3 ɫɢɫɬɟɦɚ ECEditorFX — ɫɪɟɞɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɇɨɞɭɥɶ 

ɢɫɩɨɥɶɡɭɟɬ ɫɥɭɠɛɭ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢ ɩɨɞɫɢɫɬɟɦɭ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ. ɉɪɨɝɪɚɦɦɚ-ɪɟɞɚɤɬɨɪ ɬɟɫɬɨɜ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɚɡɨɜɨɣ ɮɭɧɤɰɢɨɧɚɥ: ɪɟ-

ɞɚɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɡɚɞɚɧɢɹ (ɞɨɛɚɜɥɟɧɢɟ, ɭɞɚɥɟɧɢɟ, 

ɭɫɬɚɧɨɜɤɚ ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ, ɭɫɬɚɧɨɜɤɚ ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɥɟ-

ɦɟɧɬɚɦɢ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɷɬɢɯ ɫɜɹɡɟɣ, ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɫɬɨɝɨ ɞɨɫɬɭɩɚ ɤ ɛɚ-

ɡɨɜɵɦ ɷɥɟɦɟɧɬɚɦ), ɢ ɮɭɧɤɰɢɨɧɚɥ, ɪɟɲɚɸɳɢɣ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ (ɩɪɟɨɛɪɚɡɨ-
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ɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɡɚɞɚɧɢɹ ɢ ɟɝɨ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɜ ɮɨɪɦɚɬ ɭɞɨɛɧɵɣ 

ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ). 

2.2 Ɏɨɪɦɚɬ ɤɨɧɟɱɧɵɯ ɞɚɧɧɵɯ 

2.2.1 Ɉɩɢɫɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ 

ɉɨ ɪɟɡɭɥɶɬɚɬɭ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, ɢɡ ɧɚɛɨɪɚ ɷɥɟɦɟɧɬɨɜ ɫɨɡɞɚɺɬɫɹ ɧɨɜɵɣ 

ɷɥɟɦɟɧɬ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɥɹ ɩɨɞɫɢɫɬɟɦɵ ɮɨɪ-

ɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. ɗɥɟɦɟɧɬ ɫɨɡɞɚɺɬɫɹ ɩɭɬɺɦ ɨɛɴɟɞɢɧɟɧɢɹ ɫɩɢɫɤɚ 

ɩɪɢɦɢɬɢɜɨɜ ɜ ɟɞɢɧɵɣ ɮɚɣɥ ɪɚɡɦɟɬɤɢ. 

 

Ɋɢɫɭɧɨɤ 7 — ɉɪɢɦɟɪ ɷɥɟɦɟɧɬɚ ɫɨɫɬɨɹɳɟɝɨ ɢɡ 3 ɩɪɢɦɢɬɢɜɨɜ ɢ 2 ɩɢɧɨɜ 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɛɭɞɟɬ ɫɨɯɪɚɧɟɧ ɫɥɟɞɭɸɳɢɣ XML-ɞɨɤɭɦɟɧɬ:  



 

28 

<el:element xmlns:el="http://www.example.org/element" xmlns:gp="ht

tp://www.example.org/graphicsPrimitives" xmlns:ut="http://www.exam

ple.org/util"xmlns:xsi="http://www.w3.org/2001/XMLSchema-

in-

stance" id="r1" name="resistor" xsi:schemaLocation="http://www.exa

mple.org/element ../xsd/element.xsd "> 

<el:subClass subClassName="RESISTORS" subClassID="7"/> 

<el:type typeName="BASE_RESISTOR" typeID="2"/> 

<el:center x="130" y="140"/> 

<el:view> 

<gp:g> 

<gp:line x1="20" y1="140" x2="60" y2="140"/> 

<gp:line x1="200" y1="140" x2="240" y2="140"/> 

<gp:rect height="80" width="140" x="60" y="100"/> 

</gp:g> 

</el:view> 

<el:pins> 

<el:pin id="r1.p1" type="IN" visible="true"> 

<ut:center x="0" y="10"/> 

</el:pin> 

<el:pin id="r1.p2" type="OUT" visible="true"> 

<ut:center x="80" y="10"/> 

</el:pin> 

</el:pins> 

</el:element> 

Ⱦɨɤɭɦɟɧɬ, ɨɩɢɫɵɜɚɸɳɢɣ ɝɪɚɮɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ, ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɫɜɹɡɹɯ, ɤɨɥɢɱɟɫɬɜɭ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɢ ɢɯ ɫɜɨɣɫɬɜɚ. 

2.2.2 Ɉɩɢɫɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ 

Ɉɫɧɨɜɧɚɹ ɫɭɬɶ ɞɚɧɧɨɣ ɩɨɞɫɢɫɬɟɦɵ — ɩɟɪɟɜɨɞ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɜɢɞɟ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɜ ɮɨɪɦɚɬ ɮɚɣɥɚ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ 

ɞɚɧɧɵɯ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɨɩɟɪɢɪɭɟɬ ɞɚɧɧɵɦɢ, ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɢɝɭɪ.  
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ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɝɨ ɧɚɛɨɪɚ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ: 

– Ʌɢɧɢɹ; 

– Ʉɜɚɞɪɚɬɢɱɧɚɹ ɤɪɢɜɚɹ Ȼɟɡɶɟ; 

– Ʉɭɛɢɱɟɫɤɚɹ ɤɪɢɜɚɹ Ȼɟɡɶɟ; 

– ɉɪɹɦɨɭɝɨɥɶɧɢɤ; 

– ɗɥɥɢɩɫ. 

 

 

Ɋɢɫɭɧɨɤ 8 — Ƚɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɪɟɞɚɤɬɨɪɟ 

ȼɫɟ ɷɬɢ ɩɪɢɦɢɬɢɜɵ ɜɯɨɞɹɬ ɜ ɢɧɬɟɪɮɟɣɫ java.awt.Shape.  ɋɨɨɬɜɟɬɫɬɜɟɧ-

ɧɨ, ɜ ɤɚɱɟɫɬɜɟ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɫɫɢɜ Shape [] shapes: 

Shape [] shapes = new Shape[MAX];//ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɦɚɫɫɢɜɚ ɝɪɚɮɢɱɟ-
ɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ 

ɉɟɪɟɦɟɧɧɚɹ int MAX ɨɩɪɟɞɟɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɢɬɢɜɨɜ. 

Ⱦɥɹ ɩɨɞɫɱɺɬɚ ɤɨɥɢɱɟɫɬɜɚ ɡɚɩɢɫɚɧɧɵɯ ɩɪɢɦɢɬɢɜɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɟɪɟɦɟɧɧɚɹ int 

numOfShapes. Ⱦɥɹ ɡɚɩɢɫɢ ɜ ɦɚɫɫɢɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɥɚɫɫɵ: 

ɉɪɹɦɨɭɝɨɥɶɧɢɤ 

Java.awt.Rectangle — ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɜɚɞɪɚɬɚ ɢ ɩɪɹɦɨ-

ɭɝɨɥɶɧɢɤɚ, ɧɚɩɪɢɦɟɪ:   
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shapes[numOfShapes] = new Rectangle(x, y, width, width); 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

x, y – ɤɨɨɪɞɢɧɚɬɵ ɥɟɜɨɝɨ ɜɟɪɯɧɟɝɨ ɭɝɥɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 

height, width — ɜɵɫɨɬɚ ɢ ɲɢɪɢɧɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 

ɗɥɥɢɩɫ 

Java.awt.geom.Ellipse2D.Double —  ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɪɭɝɚ 

ɢ ɨɜɚɥɚ. 
      shapes[numOfShapes] = new Ellipse2D.Float(x, y, width, 

width); 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

x, y – ɤɨɨɪɞɢɧɚɬɵ ɥɟɜɨɝɨ ɜɟɪɯɧɟɝɨ ɭɝɥɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɩɢɫɵɜɚɸɳɟɝɨ 

ɷɥɥɢɩɫ. 

height, width —  ɜɵɫɨɬɚ ɢ ɲɢɪɢɧɚ ɷɥɥɢɩɫɚ. 

Ʌɢɧɢɹ 

java.awt.geom.Line2D —  ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɥɢɧɢɢ, ɚ ɬɚɤɠɟ, 

ɞɥɹ ɫɨɡɞɚɧɢɟ ɩɢɧɨɜ (ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɬɨɱɤɚ ɹɜɥɹɸɬɫɹ ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɐɟɧɬɪ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɧɬɪɚ ɷɥɟɦɟɧɬɚ.  

shapes[numOfShapes] = new Line2D.Float(startX, startY, endX, en-

dY); 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

startX, startY — x, y ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɧɚɱɚɥɚ ɩɪɹɦɨɣ. 

endX, endY — x, y ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɤɨɧɰɚ ɩɪɹɦɨɣ. 

Ʉɜɚɞɪɚɬɢɱɧɚɹ ɥɢɧɢɹ Ȼɟɡɶɟ 

java.awt.geom.QuadCurve2D — ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɜɚɞɪɚɬɢɱ-

ɧɨɣ ɥɢɧɢɢ. 
shapes[numOfShapes] = new QuadCurve2D.Float(startX, startY, ctrlx, 

ctrly, endX, endY); 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 
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startX, startY — x, y ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ ɤɪɢɜɨɣ. 

ctrlx, ctrly — x, y ɤɨɨɪɞɢɧɚɬɵ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɤɪɢɜɨɣ. 

endX, endY — x, y ɤɨɨɪɞɢɧɚɬɵ ɤɨɧɟɱɧɨɣ ɬɨɱɤɢ ɤɪɢɜɨɣ. 

Ʉɭɛɢɱɟɫɤɚɹ ɤɪɢɜɚɹ Ȼɟɡɶɟ 

java.awt.geom.CubicCurve2D — ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɭɛɢɱɟɫɤɨɣ 

ɤɪɢɜɨɣ. 
shapes[numOfShapes] = new CubicCurve2D.Float(startX, startY, 

ctrlx, ctrly, ctrlx2, ctrly2, endX, endY); 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

startX, startY — x, y ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ ɤɪɢɜɨɣ. 

ctrlx, ctrly — x, y ɤɨɨɪɞɢɧɚɬɵ ɩɟɪɜɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɤɪɢɜɨɣ. 

ctrlx2, ctrly2 — x, y ɤɨɨɪɞɢɧɚɬɵ ɜɬɨɪɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɤɪɢɜɨɣ. 

endX, endY — x, y ɤɨɨɪɞɢɧɚɬɵ ɤɨɧɟɱɧɨɣ ɬɨɱɤɢ ɤɪɢɜɨɣ. 

ɉɨɥɢɝɨɧ 

java.awt.Polygon — ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɪɟɭɝɨɥɶɧɢɤɚ. 
shapes[numOfShapes] = new Polygon(TriangleArrayX, TriangleArrayY, 

3); 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

TriangleArrayX — ɦɚɫɫɢɜ, ɫɨɞɟɪɠɚɳɢɣ ɤɨɨɪɞɢɧɚɬɵ ɩɨ ɨɫɢ X ɞɥɹ ɩɨ-

ɫɬɪɨɟɧɢɹ ɩɨɥɢɝɨɧɚ.  

TriangleArrayY — ɦɚɫɫɢɜ, ɫɨɞɟɪɠɚɳɢɣ ɤɨɨɪɞɢɧɚɬɵ ɩɨ ɨɫɢ Y ɞɥɹ ɩɨɫɬɪɨ-

ɟɧɢɹ ɩɨɥɢɝɨɧɚ. 

―3‖ — Ʉɨɥɢɱɟɫɬɜɨ ɭɝɥɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɛɭɞɟɬ ɩɨɫɬɪɨɟɧ ɩɨɥɢɝɨɧ. 

2.2.3 ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ 

ɋɨɡɞɚɧɧɵɣ ɷɥɟɦɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ XML-ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɨɩɢ-

ɫɚɧɵ ɩɪɢɦɢɬɢɜɵ, ɢɯ ɫɜɨɣɫɬɜɚ, ɢ ɬɢɩ ɫɜɹɡɢ ɫ ɷɥɟɦɟɧɬɚɦɢ (ɩɢɧɵ ɢ ɢɯ ɬɢɩɵ). 

Ɍɚɤɠɟ ɜɧɭɬɪɢ ɞɨɤɭɦɟɧɬɚ ɨɩɢɫɚɧɚ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɬɚɤɚɹ ɤɚɤ 
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ɬɢɩ ɷɥɟɦɟɧɬɚ, ɟɝɨ ɤɥɚɫɫ ɢ ɟɝɨ ID. Ⱦɚɧɧɵɣ XML-ɞɨɤɭɦɟɧɬ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ 

ɩɪɢɥɨɠɟɧɢɢ ECEditorFX, ɝɞɟ ɨɩɢɫɚɧɵ ɩɪɚɜɢɥɚ ɢɯ ɫɬɪɭɤɬɭɪɵ ɜ ɞɨɤɭɦɟɧɬɚɯ .xsd. 

ɉɪɢɦɟɪ ɷɥɟɦɟɧɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨ ɪɟɡɭɥɶɬɚɬɭ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ: 
<el:element  id="r555" name="test"…> 

<el:subClass subClassID="7" subClassName="ELEMENTS"/> 

<el:type typeID="2" typeName="TEST_ELEMENT"/> 

<el:center x="240.0" y="180.0"/> 

<el:view> 

<gp:g> 

<gp:rect height="116" width="201" x="141" y="121"/> 

<gp:line x1="240.0" x2="240.0" y1="40.0" y2="320.0"/> 

</gp:g> 

</el:view> 

<el:pins> 

<el:pin id="i1.p0" type="IN" visible="true"> 

<ut:center x="240" y="41"/> 

</el:pin> 

<el:pin id="i1.p0" type="OUT" visible="true"> 

<ut:center x="240" y="320"/> 

</el:pin> 

</el:pins> 

</el:element> 

 

Ⱦɚɧɧɵɣ XML ɞɨɤɭɦɟɧɬ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɷɥɟɦɟɧɬɚ ɬɢɩɚ ɪɟɡɢɫɬɨɪ. ɇɚ ɪɢ-

ɫɭɧɤɟ 9 ɭɤɚɡɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɟɪɟɦɟɧɧɵɟ, ɨɩɢɫɚɧɧɵɟ ɜ ɞɨɤɭɦɟɧɬɟ. 

 

Ɋɢɫɭɧɨɤ 9 — ɍɤɚɡɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɞɥɹ ɷɥɟɦɟɧɬɚ 
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Ɍɟɝɢ ɨɩɢɫɚɧɵ ɜ ɩɪɚɜɢɥɚɯ ɨɩɢɫɚɧɢɣ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ-

ɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ.  

2.2.4 Ɉɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ 

ɋɢɫɬɟɦɚ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɫɟɪɜɢɫɨɦ ɩɭɬɟɦ ɯɪɚ-

ɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɷɥɟɦɟɧɬɨɜ 

ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ.  

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɪɟɞɚɤɬɨɪɨɦ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 

ɫɟɪɜɢɫɭ ɫ ɩɨɦɨɳɶɸ HTTP-ɤɥɢɟɧɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɡɚɩɪɨɫɚ POST. ɂɫɯɨɞɹ ɢɡ ɚɪɯɢ-

ɬɟɤɬɭɪɵ ɫɟɪɜɢɫɚ REST, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɝɪɭɡɤɚ ɩɪɨɢɫɯɨɞɢɬ ɧɟɛɨɥɶɲɢɦɢ ɡɚ-

ɩɪɨɫɚɦɢ ɩɨ ɨɞɧɨɦɭ ɷɥɟɦɟɧɬɭ ɡɚ ɨɞɢɧ ɡɚɩɪɨɫ.  

 

 

Ɋɢɫɭɧɨɤ 10 — ɋɯɟɦɚ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ 
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2.3 Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 

2.3.1 Ɉɛɳɢɣ ɜɢɞ 

Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɫɬɪɨɟɧ ɧɚ ɨɫɧɨɜɟ ɤɥɚɫɫɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ 

Swing. Ȼɢɛɥɢɨɬɟɤɚ Swing ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɬɢɬɶ ɞɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ 

ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ. Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɞɟɥɢɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɭɱɚɫɬ-

ɤɨɜ (Ɋɢɫɭɧɨɤ 10). Ʉɧɨɩɤɢ, ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɧɚ JPanel primitives, ɢ ɧɚ JPan-

el tools ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ JRadioButton, ɜɧɟɲɧɢɣ ɜɢɞ ɤɨɬɨɪɵɯ ɢɡɦɟɧɺɧ 

ɧɚ ImageIcon. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɟɞɢɧɫɬɜɟɧɧɵɣ ɷɥɟɦɟɧɬ ɩɪɢ ɫɨɡɞɚɧɢɢ 

ɩɪɢɦɢɬɢɜɚ ɧɚ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ. ɂɤɨɧɤɢ ɡɚɝɪɭɠɚɸɬɫɹ ɢɡ ɭɤɚɡɚɧɧɨɣ ɞɢɪɟɤɬɨɪɢɢ, 

ɜ ɦɚɫɫɢɜ icon[], ɚ ɡɚɬɟɦ ɜ ɮɭɧɤɰɢɢ addIcon() ɨɧɢ ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɟɦɭ JRadioButton. 
for (int i = 0; i<=23; i++) 

{ 

Icon1[i] = new ImageIcon(url+i+".png"); 

} 

addIcon();  
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 Ɋɢɫɭɧɨɤ 11 — Ɉɛɳɚɹ ɫɯɟɦɚ ɨɤɧɚ ɩɪɢɥɨɠɟɧɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɩɚɧɟɥɟɣ 

Ɍɟɤɫɬɨɜɚɹ ɩɚɧɟɥɶ JTextArea text ɹɜɥɹɟɬɫɹ ɤɨɧɫɨɥɶɸ, ɤɨɬɨɪɚɹ ɭɤɚɡɵɜɚ-

ɟɬ ɧɚ ɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɟɞɺɧɧɵɟ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. jTabProperties 

ɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɟɣ, ɫɨɞɟɪɠɚɳɟɣ DefaultTableModel dtm, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɷɥɟɦɟɧɬɚɯ, ɞɨɛɚɜɥɟɧɧɵɯ ɧɚ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ 

ɫɬɪɨɤɭ ɫ ɨɩɪɟɞɟɥɺɧɧɵɦ ɷɥɟɦɟɧɬɨɦ, ɞɚɧɧɵɣ ɷɥɟɦɟɧɬ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɦɚɫɫɢɜɚ, ɢ 

ɜɵɞɟɥɹɟɬɫɹ ɡɟɥɺɧɵɦ ɮɨɧɨɦ, ɝɨɬɨɜɵɣ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɥɢ ɩɟɪɟɧɨ-

ɫɚ. 

2.3.2 Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɩɪɢɦɢɬɢɜɚɦɢ 

ȼɧɟɲɧɢɣ ɜɢɞ ɩɪɢɦɢɬɢɜɚ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɫɨɫɬɨɹɧɢɹ (ɫɨɡɞɚɧɢɟ, ɜɵɞɟɥɟɧɢɟ, 

ɢɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɚ, ɩɟɪɟɧɨɫ). ȼɧɟɲɧɢɣ ɜɢɞ ɫɨɫɬɨɹɧɢɣ ɷɥɟɦɟɧɬɨɜ, ɢ ɢɯ ɡɧɚɱɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 — Ɉɬɨɛɪɚɠɟɧɢɟ ɫɨɫɬɨɹɧɢɣ ɩɪɢɦɢɬɢɜɨɜ 

 

Ⱦɥɹ ɦɚɧɢɩɭɥɹɰɢɢ ɧɚɞ ɷɥɟɦɟɧɬɨɦ, ɜɧɚɱɚɥɟ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɟɪɟ-

ɦɟɧɧɨɣ int currentShapeIndex, ɤɨɬɨɪɨɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɹɜɥɹɟɬɫɹ ɢɞɟɧɬɢ-

ɮɢɤɚɬɨɪɨɦ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɢɬɢɜɚ. ɉɨɢɫɤ ɩɪɢɦɢɬɢɜɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
public int getShape(int x, int y) {//ɩɨɥɭɱɟɧɢɟ shape ɢɡ ɦɚɫɫɢɜɚ, 
ɩɨɞɩɚɞɚɸɳɟɝɨ ɩɨɞ ɤɨɨɪɞɢɧɚɬɵ 
int sensorX = x - 4 / 2;//ɫɨɡɞɚɧɢɟ «ɫɟɧɫɨɪɚ» 
int sensorY = y - 4 / 2; 
int sensorwidth = 4; 
int sensorheight = 4; 
for (int i = 0; i < numOfShapes; i++) 
{ 

ȼɢɞ ɜ ɪɟɞɚɤɬɨɪɟ Ⱦɟɣɫɬɜɢɟ Ɉɩɢɫɚɧɢɟ 

 

ɋɨɡɞɚɧɢɟ, ɩɟɪɟɦɟ-
ɳɟɧɢɟ. 

ɋɨɡɞɚɜɚɟɦɵɣ ɢɥɢ ɩɟɪɟɦɟɳɚɟɦɵɣ 
ɩɪɢɦɢɬɢɜ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɭɧɤɬɢɪɧɨɣ 

ɥɢɧɢɟɣ.  

 

Ƚɨɬɨɜɧɨɫɬɶ Ƚɨɬɨɜɵɣ ɷɥɟɦɟɧɬ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɢɧɟɣ 
ɥɢɧɢɟɣ, ɱɬɨ ɨɡɧɚɱɚɟɬ ɧɟɝɨ ɧɟɚɤɬɢɜ-

ɧɨɫɬɶ.  

 

ȼɵɞɟɥɟɧɢɟ, ɢɡɦɟɧɟ-
ɧɢɟ ɪɚɡɦɟɪɚ. 

ȼɵɞɟɥɹɟɦɵɣ ɷɥɟɦɟɧɬ ɨɛɪɢɫɨɜɵɜɚɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɛɨɥɶɲɢɦ Rectangle 
ɡɟɥɺɧɨɝɨ ɰɜɟɬɚ, ɫ ɱɟɬɵɪɶɦɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɦɢ ɦɚɥɵɦɢ. ɉɪɚɜɵɣ ɧɢɠɧɢɣ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɚ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɢɦɢɬɢɜɚ. 
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if (shapes[i].contains(x, y))//ɟɫɥɢ ɤɨɨɪɞɢɧɚɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
shape, ɬɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɟɝɨ id 

{ 
return i; 

} 
else if (shapes[i].intersects(sensorX, sensorY, sensorwidth, 
sensorheight))  
{ 

return i; 
} 

} 
return -1; 
} 

ȿɫɥɢ ɞɥɹ ɩɨɢɫɤɚ ɨɛɵɱɧɨɝɨ ɩɪɢɦɢɬɢɜɚ ɞɨɫɬɚɬɨɱɧɨ «ɧɚɣɬɢ» ɟɝɨ ɤɨɨɪɞɢɧɚ-

ɬɵ ɫ ɩɨɦɨɳɶɸ ɤɨɨɪɞɢɧɚɬ ɤɭɪɫɨɪɚ, ɬɨ ɞɥɹ Line2D ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɬɶ «ɫɟɧɫɨɪ», 

ɬɚɤ ɤɚɤ ɜɫɺ, ɱɟɦ ɨɧ ɨɛɥɚɞɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɫɜɨɣɫɬɜ — ɷɬɨ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɣ ɢ 

ɤɨɧɟɱɧɨɣ ɬɨɱɟɤ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ «ɫɟɧɫɨɪɚ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ 

Shape.intersects(), ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɡɞɚɬɶ ɤɜɚɞɪɚɬ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ 

ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɩɟɪɟɫɟɤɚɟɬɫɹ ɥɢ ɨɧ ɫ ɥɢɧɢɟɣ. 

Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɷɥɟɦɟɧɬɨɦ ɩɪɨɢɫɯɨɞɹɬ ɢɫɯɨɞɹ ɢɡ ɤɨɦɛɢɧɚɰɢɣ ɡɧɚɱɟɧɢɣ 

ɤɨɧɬɪɨɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. ɋɩɢɫɨɤ ɜɫɟɯ ɤɨɧɬɪɨɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ Ɍɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 — Ʉɨɧɬɪɨɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɢ ɢɯ ɡɧɚɱɟɧɢɹ 

ɉɟɪɟɦɟɧɧɚɹ Ɂɧɚɱɟɧɢɟ 
int drawstate ɋɨɫɬɨɹɧɢɟ ɨɬɪɢɫɨɜɤɢ, ɟɫɥɢ 0, ɬɨ ɩɪɢɦɢɬɢɜ ɨɬɪɢɫɨɜɵɜɚɟɬɫɹ ɛɟɡ 

ɡɚɩɢɫɢ ɜ ɦɚɫɫɢɜ.  
int inside ȿɫɥɢ 1, ɬɨ ɤɭɪɫɨɪ ɧɚɡɨɞɢɬɫɹ ɜɧɭɬɪɢ ɩɟɪɟɦɟɧɧɨɣ 

int checkshape Ɂɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɡɚɞɚɺɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɭ ɮɭɧɤɰɢɢ get-
Shape(). Ɂɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ n ɬɢɩɨɜ ɩɪɢɦɢɬɢɜɨɜ. 

int startresize ȿɫɥɢ 1, ɬɨ ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɪɢɦɢɬɢɜɚ ɢɫɩɨɥɶɡɭɹ 
mouseDragged(MouseEvent e)  

int lastSelected ȼ ɩɟɪɟɦɟɧɧɨɣ ɫɨɞɟɪɠɢɬɫɹ id ɩɨɫɥɟɞɧɟɝɨ ɜɵɞɟɥɟɧɧɨɝɨ ɷɥɟɦɟɧ-
ɬɚ. Ɂɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ n ɬɢɩɨɜ ɩɪɢɦɢɬɢɜɨɜ. 

int select ȿɫɥɢ 1, ɡɧɚɱɢɬ ɤɨɧɤɪɟɬɧɵɣ ɷɥɟɦɟɧɬ ɛɵɥ ɜɵɞɟɥɟɧ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɚ ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢ-

ɫɬɟɦɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɜɢɞɟ ɩɪɢɥɨɠɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-

ɧɢɹ Java ɢ ɛɢɛɥɢɨɬɟɤ Swing, AWT. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɫɨɡɞɚɺɬ ɝɪɚɮɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, ɢ ɫɨɯɪɚɧɹɟɬ ɢɯ 

ɜ ɞɨɤɭɦɟɧɬɟ XML. ȼ ɮɨɪɦɚɬɟ, ɭɞɨɛɧɨɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɨɞ-

ɫɢɫɬɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

ɗɈɄ — ɗɥɟɤɬɪɨɧɧɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɤɭɪɫɵ 

ɇɍɅ ɋȺɉɊ — ɇɚɭɱɧɨ-ɭɱɟɛɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨ-

ɟɤɬɢɪɨɜɚɧɢɹ 

AWT — Abstract Window Toolkit  

XML — Extensible Markup Language 

XLS — Extensible Stylesheet Language 

ɋȾɈ — ɋɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 

NI Multisim — National instruments Multisim 

JFC — Java Foundation Classes 

API — Application programming interface 

OLE — Object Linking and Embedding 

ɋɂɧɌɟɁ — ɋɢɫɬɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɡɧɚɧɢɣ 

Ɉɋ — Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

ɉɭɛɥɢɤɚɰɢɢ ɚɜɬɨɪɚ: 

1. Ʉɚɰɭɧɨɜɚ, Ⱥ. ɋ. Ɍɟɫɬɵ ɤɚɤ ɷɥɟɦɟɧɬ ɤɨɧɬɭɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟ-

ɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɩɪɨɰɟɫɫɨɦ ɨɛɭɱɟɧɢɹ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, Ⱥ. ɋ. Ʉɚɰɭɧɨɜɚ, ɂ. Ʉ. 

Ʉɚɦɢɥɨɜ, Ȼ. Ɋ. ɏɨɠɞɚɟɜ, Ⱦ. ɋ. Ɋɨɝɨɜ, Ⱦ. ɋ. ɋɬɟɩɚɧɨɜ, Ⱦ. Ɇ. ɋɟɜɨɫɬɶɹɧɨɜ, ȿ. Ɉ. 

Ɇɚɪɬɵɧɟɧɤɨ // ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɬɨɞɢɤɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟ-

ɧɢɹ : ɦɚɬɟɪɢɚɥɵ I Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɪɚɦɤɚɯ IV Ɇɟɠɞɭ-

ɧɚɪɨɞɧɨɝɨ ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɮɨɪɭɦɚ «ɑɟɥɨɜɟɤ, ɫɟɦɶɹ ɢ ɨɛɳɟɫɬɜɨ: ɢɫɬɨ-

ɪɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ» (Ʉɪɚɫɧɨɹɪɫɤ, 27–30 ɫɟɧɬɹɛɪɹ 2016 ɝ.) // ɩɨɞ ɨɛɳ. 

ɪɟɞ. Ɇ. ȼ. ɇɨɫɤɨɜɚ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. – ɋ. 56–60. – ISBN 

978-5-7638-3559-5. 

2. Ʉɚɰɭɧɨɜɚ, Ⱥ. ɋ. Ⱥɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢ-

ɚɥɚ: ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, Ⱥ. ɋ. Ʉɚɰɭɧɨɜɚ, ɂ. Ʉ. 

Ʉɚɦɢɥɨɜ, Ⱦ. Ɇ. ɋɟɜɨɫɬɶɹɧɨɜ // ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɬɨɞɢɤɚ ɷɥɟɤ-

ɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ : ɦɚɬɟɪɢɚɥɵ I Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɪɚɦ-

ɤɚɯ IV Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɮɨɪɭɦɚ «ɑɟɥɨɜɟɤ, ɫɟɦɶɹ ɢ 

ɨɛɳɟɫɬɜɨ: ɢɫɬɨɪɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ» (Ʉɪɚɫɧɨɹɪɫɤ, 27–30 ɫɟɧɬɹɛɪɹ 2016 

ɝ.) // ɩɨɞ ɨɛɳ. ɪɟɞ. Ɇ. ȼ. ɇɨɫɤɨɜɚ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. – ɋ. 

52–56. – ISBN 978-5-7638-3559-5. 

 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢ: 

1. ɗɥɟɤɬɪɨɧɧɵɣ ɭɱɟɛɧɵɣ ɤɭɪɫ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  

https://ru.wikipedia.org/wiki/ɗɥɟɤɬɪɨɧɧɵɣ_ɭɱɟɛɧɵɣ_ɤɭɪɫ 

2. Ɇɭɥɶɬɢɦɟɞɢɚ-ɤɭɪɫɵ: ɦɟɬɨɞɨɥɨɝɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ [ɗɥɟɤɬɪɨɧ-

ɧɵɣ ɪɟɫɭɪɫ]. —  https://ido.tsu.ru/files/pub2002/7_2002_vum_dem_mozh.pdf 

3. Ɂɚɣɧɭɬɞɢɧɨɜɚ, Ʌ. ɏ. ɋɨɡɞɚɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɧɧɵɯ ɭɱɟɛɧɢɤɨɜ 

(ɧɚ ɩɪɢɦɟɪɟ ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ) / Ʌ. ɏ. Ɂɚɣɧɭɬɞɢɧɨɜɚ. — Ⱥɫɬɪɚɯɚɧɶ: 

ɂɡɞ-ɜɨ ɐɇɌɗɉ, 1999. 

https://ru.wikipedia.org/wiki/Электронный_учебный_курс
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4. ɉɚɫɬɭɳɚɤ, Ɍ. ɇ. ɋɨɡɞɚɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɤɭɪɫɚ : ɥɟɤɰɢɹ ɜ ɋȾɈ moodle. 

ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ / Ɍ. ɇ. ɉɚɫɬɭɳɚɤ , ɋ. ɋ. ɋɨɤɨɥɨɜ, Ⱥ. Ⱥ. Ɋɹɛɨɜɚ. – 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : ɋɉȽɍȼɄ, 2012. – 45 ɫ. 

5. ɍɱɟɛɧɢɤ ɨ ɮɨɪɦɚɬɟ JSON [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.w3schools.com/js/js_json_intro.asp 

6. ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ INDIGO [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. —  Ɋɟɠɢɦ ɞɨ-

ɫɬɭɩɚ :  http://indigotech.ru/ 

7. ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ UniTest System [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. —  Ɋɟ-

ɠɢɦ  ɞɨɫɬɭɩɚ : http://sight2k.com/rus/unitest 

8. ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ Moodle [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. —  Ɋɟɠɢɦ   ɞɨ-

ɫɬɭɩɚ : https://moodle.org/?lang=ru 

9. Java Documentation [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. —  Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https:// 

docs.oracle.com 

10. Ⱥɜɚɧɟɫɨɜ, ȼ. ɋ. Ʉɨɦɩɨɡɢɰɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ / ȼ. ɋ. Ⱥɜɚɧɟɫɨɜ. — 

Ɇɨɫɤɜɚ : ɐɟɧɬɪ ɬɟɫɬɢɪɨɜɚɧɢɹ, 2002. 

11. Ȼɪɨɧɨɜ, ɋ. Ⱥ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɚɧɚɥɢɡ ɢ ɫɢɧɬɟɡ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ 

ɜɭɡɚ ɧɚ ɨɫɧɨɜɟ ɦɚɫɫɢɜɚ ɞɢɞɚɤɬɢɱɟɫɤɢɯ ɟɞɢɧɢɰ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, ȿ. Ⱥ. ɋɬɟɩɚɧɨɜɚ, 

Ʉ. ȼ. Ʉɚɥɢɧɨɜɫɤɢɣ, ɂ. ȼ. ɋɨɤɨɥɨɜ, ɇ. ɋ. ɏɪɚɛɪɨɜɚ  // ȼɟɫɬɧɢɤ ɄɪɚɫȽȺɍ. — 

2014.   

12. ɉɟɪɨɜɚ, ɘ. ɉ. Ɍɟɯɧɨɥɨɝɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɨɛɭɱɟɧɢɢ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. / ɘ.ɉ. ɉɟɬɪɨɜɚ —  Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : 

http://old.tusur.ru/filearchive/reports-magazine/2015-35-1/24.pdf 

13. ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ NI Multisim [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. —  Ɋɟɠɢɦ ɞɨ-

ɫɬɭɩɚ : http://russia.ni.com/multisim 

14. Ȼɭɥɚɧɚɹ, Ɇ. Ⱥ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɵ ɢ ɤɨɦɩɶɸ-

ɬɟɪɧɵɣ ɦɨɧɢɬɨɪɢɧɝ (Іɍɋ ɄɆ — 2013) / Ɇ. Ⱥ. Ȼɭɥɚɧɚɹ, ɋ. Ⱥ. ɐɨɥɨɥɨ  // ɗɥɟɤ-

ɬɪɨɧɧɵɣ ɚɪɯɢɜ ȾɨɧɇɌɍ.— 2013. 

15. Ɉɛɡɨɪ ɪɟɥɢɡɚ Moodle 3.0 Highlights [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. — Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://www.umass.edu/it/support/moodle/moodle-30-highlights. 
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16. ɍɝɥɟɜ, ȼ. Ⱥ. Ɉɛɭɱɚɸɳɟɟ ɤɨɦɩɶɸɬɟɪɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ / ȼ. Ⱥ. ɍɝɥɟɜ. // 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɩɪɢɤɥɚɞɧɵɟ ɜɨɩɪɨɫɵ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨ-

ɝɢɣ ɍɥɚɧ-ɍɞɷ : ȼɋȽɌɍ, 2007. – 312 ɫ. 

17. Ⱥɧɞɪɟɟɜ, ɋ. ȼ. Ɉɛɡɨɪ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ / ɋ. 

ȼ. Ⱥɧɞɪɟɟɜ, ȼ. ȼ. ɇɚɣɯɚɧɨɜ // Ɇɨɫɤɜɚ : ɐɟɧɬɪ ɬɟɫɬɢɪɨɜɚɧɢɹ, 2002. 

18. ȼɜɟɞɟɧɢɟ ɜ ɪɚɡɪɚɛɨɬɤɭ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ [ɗɥɟɤɬɪɨɧɧɵɣ  

ɪɟɫɭɪɫ]. —  Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://netbeans.org/kb/docs/java/gui-

functionality_ru.html 

19. ɋɬɟɩɚɧɨɜ, Ⱦ. ɋ. ɉɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ 

ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ / Ⱦ. ɋ. ɋɬɟɩɚɧɨɜ. — Ʉɪɚɫɧɨɹɪɫɤ : ɂɄɂɌ ɋɎɍ, 

2017. 

20. ȼɜɟɞɟɧɢɟ ɜ ɹɡɵɤ Java [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. —  Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.java-study.ru/2-vvedenie.html 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ʌɢɫɬɢɧɝ ɡɚɩɢɫɢ ɩɪɢɦɢɬɢɜɨɜ ɜ ɦɚɫɫɢɜ 

public void paintComponent(Graphics g) { 

Graphics2D g2 = (Graphics2D) g; 

Graphics2D g3 = (Graphics2D) g; 

paintBackground(g2);  // ɨɬɪɢɫɨɜɤɚ ɫɟɬɤɢ 
float[] dashingPattern1 = {3f, 3f}; 

(Graphics2D) g).setStroke(new BasicStroke(2f, BasicStroke.CAP_BUTT, 

BasicStroke.JOIN_MITER, 1.0f, dashingPattern1, 2.0f)); 

((Graphics2D) g).setRenderingHint(RenderingHints.KEY_ANTIALIASING,     

RenderingHints.VALUE_ANTIALIAS_ON); 

g.setColor(Color.RED);//ɤɪɚɫɧɵɣ ɰɜɟɬ ɢ ɩɭɧɤɬɢɪ ɞɥɹ ɪɢ-ɫɨɜɚɧɢɹ 
x = (startX < endX) ? startX : endX; 

y = (startY < endY) ? startY : endY; 

int width = endX - startX + 1; 

if (width < 0) width = -width; 

int height = endY - startY + 1; 

if (height < 0) height = -height; 

if(select == 1 && inside == 1 && dragged!=1 || table-Click != -

1){//ɨɬɪɢɫɨɜɤɚ ɡɟɥɺɧɨɣ ɪɚɦɤɢ 
paintDots(g3); 

} 

if(dragged == 1 && currentShapeIndex >= 0 || star-tresize == 

1){//ɩɟɪɟɪɢɫɨɜɤɚ ɩɪɢ ɩɟɪɟɧɨɫɟ 
if(checkshape == 1 || checkshape == 2 )//ɩɪɹɦɨɭɝɨɥɶɧɢɤ 
{ 

((Graphics2D) g).draw(temp); 

} 

if(checkshape == 3)//ɷɥɥɢɩɫ 
{ 

g.drawOval(tempx, tempy, temph, temph); 

} 

if(checkshape == 4)//ɨɜɚɥ 
{ 

g.drawOval(tempx, tempy, tempw, temph); 
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} 

if(checkshape == 5 || checkshape == 9)//ɥɢɧɢɹ 
{ 

g.drawLine(tempx, tempy, temph, tempw); 

} 

if(checkshape == 6)//ɤɪɢɜɚɹ 
{ 

((Graphics2D) g).draw(curvetemp); 

} 

if(checkshape == 7) 

{ 

((Graphics2D) g).draw(qcurvetemp); 

} 

 

} 

if (currentShapeIndex < 0 && numOfShapes < MAX) // ɫɨɡɞɚɧɢɟ(ɪɢɫɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ) 
{ 

if (drawmethod == 1){ 

 if (drawstate == 1 && inside == 0)//ɟɫɥɢ ɦɵɲɶ ɨɬɩɭɳɟɧɚ 
 { 

  shapes[numOfShapes] = new Rectangle(x, y, width, width); 

  addProperties(g); 

  addLayer(0, numOfShapes); 

  drawmethod = 0; 

 } 

 g.drawRect(x, y, width, width);//ɪɢɫɨɜɚɬɶ, ɟɫɥɢ ɤɧɨɩɤɚ ɦɵɲɢ ɡɚɠɚɬɚ 
} 

if (drawmethod == 2){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new Rectangle(x, y, width, height); 

  addProperties(g); 

  addLayer(1, numOfShapes); 

  drawmethod = 0; 

  //temp = null; 

 

 } 
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 g.drawRect(x, y, width, height); 

} 

if (drawmethod == 3){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new El-lipse2D.Float(x, y, width, 

width); 

  addProperties(g); 

  addLayer(2, numOfShapes); 

  drawmethod = 0; 

  //temp = null; 

 } 

 g.drawOval(x, y, width, width); 

} 

if (drawmethod == 4){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new El-lipse2D.Float(x, y, width, 

height); 

  addProperties(g); 

  addLayer(3, numOfShapes); 

  drawmethod = 0; 

  //temp = null; 

 } 

 g.drawOval(x, y, width, height); 

} 

if (drawmethod == 5){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new Line2D.Float(startX, startY, endX, 

endY); 

  addProperties(g); 

  addLayer(4, numOfShapes); 

  drawmethod = 0; 

  //temp3 = null; 

 } 

 g.drawLine(startX, startY, endX, endY); 

} 
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if (drawmethod == 6){ 

 if(ctrlpoint == 0) 

 { 

  g.drawLine(startX, startY, endX, endY); 

 } 

 else 

 { 

  QuadCurve2D q = new QuadCurve2D.Float(startX, startY, ctrlx, 

ctrly, endX, endY); 

  if (drawstate == 1 && inside == 0 && ctrlpoint == 2) 

  {        

 shapes[numOfShapes] = curvetemp; 

   addProperties(g); 

   addLayer(5, numOf-Shapes); 

   drawmethod = 0; 

   ctrlpoint = 0; 

  } 

  ((Graphics2D) g).draw(q); 

 } 

 

} 

if (drawmethod == 8){ 

 Polygon drawTriangle = new Poly-gon(TriangleArrayX, TriangleArrayY, 

3); 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new Poly-gon(TriangleArrayX, 

TriangleArrayY, 3); 

  addProperties(g); 

  addLayer(7, numOfShapes); 

  drawmethod = 0;       } 

 g.drawPolygon(drawTriangle); 

} 

if (drawmethod == 9){ 

 if (drawstate == 1 && inside == 0) 

 { 

shapes[numOfShapes] = new Line2D.Float(startX, startY, endX, endY); 

pinlist[pincount][0] = Integer.toString(startX); 
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pinlist[pincount][1] = Integer.toString(startY); 

pinlist[pincount][2] = "IN"; 

pinlist[pincount][3] = Integer.toString(endX); 

pinlist[pincount][4] = Integer.toString(endY); 

pinlist[pincount][5] = "OUT"; 

pinlist[pincount][6] = Integer.toString(numOfShapes); 

pincount++; 

 } 

  centerpoint = new 

Point2D.Float((startX+endX)/2,(startY+endY)/2); 

  addProperties(g); 

  addLayer(8, numOfShapes); 

  drawmethod = 0; 

 } 

 g.drawLine(startX, startY, endX, endY); 

 g.drawOval(startX-5, startY-5, 10, 10); 

 g.drawOval(endX-5, endY-5, 10, 10); 

} 

if (drawmethod == 7){ 

 if(ctrlpoint == 0) 

 { 

  g.drawLine(startX, startY, endX, endY); 

 } 

 else 

 { 

  CubicCurve2D q = new Cubic-Curve2D.Float(startX, startY, 

ctrlx, ctrly, ctrlx2, ctrly2, endX, endY); 

  if (drawstate == 1 && inside == 0 && ctrlpoint == 5) 

  { 

   text.append(Double.toString(qcurvetemp.getX1())+"  

"+Double.toString(qcurvetemp.getY1())+"  "+Integer.toString(ctrlx)+"  

"+Integer.toString(ctrly)+"  "+Integer.toString(endX)+"  

"+Integer.toString(endY)+"  "+"\n"); 

   shapes[numOfShapes] = qcurvetemp; 

   addProperties(g); 

   addLayer(6, numOf-Shapes); 

   drawmethod = 0; 

   ctrlpoint = 0; 
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  } 

  ((Graphics2D) g).draw(q); 

 } 

} 

if (drawmethod == 0){ 

 // 

} 

} 

((Graphics2D) g).setStroke(new BasicStroke(3));//ɩɟɪɟɪɢɫɨɜɤɚ ɜɫɟɯ ɷɥɟɦɟ-
ɬɨɜ 
((Graphics2D) g).setPaint(Color.BLUE); 

for (int i = 0; i < numOfShapes; i++) { 

g2.draw(shapes[i]); 

} 

} 



 

49 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ʌɢɫɬɢɧɝ ɩɚɪɫɢɧɝɚ ɩɪɢɦɢɬɢɜɨɜ, ɢ ɡɚɩɢɫɢ ɢɯ ɜ ɮɚɣɥ 

public void save(){ 

try { 

//text.append("ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɢɬɢɜɨɜ ɜɫɟɝɨ: "+numOfShapes+"\n"); 
DocumentBuilderFactory docFactory = DocumentBuilderFac-

tory.newInstance(); 

DocumentBuilder docBuilder = docFacto-ry.newDocumentBuilder(); 

Document doc = docBuilder.newDocument(); 

Element root = doc.createElement("el:element"); 

 

doc.appendChild(root);  

root.setAttribute("id", "r555");  

 

root.setAttribute("name", "resistor");  

 

root.setAttribute("xmlns:el", "http://www.example.org/element");  

root.setAttribute("xmlns:gp", 

"http://www.example.org/graphicsPrimitives");  

root.setAttribute("xmlns:ut", "http://www.example.org/util");  

root.setAttribute("xmlns:xsi", "http://www.w3.org/2001/XMLSchema-

instance" );  

 

root.setAttribute("xsi:schemaLocation","http://www.example.org/element../

xsd/element.xsd"); 

 

Element subclass = doc.createElement("el:subClass"); 

subclass.setAttribute("subClassName", "RESISTORS");  

subclass.setAttribute("subClassID", "7");  

root.appendChild(subclass); 

 

Element type = doc.createElement("el:type"); 

type.setAttribute("typeID", "2");  

type.setAttribute("typeName", "BASE_RESISTOR");  

root.appendChild(type); 
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Element center = doc.createElement("el:center"); 

root.appendChild(center); 

center.setAttribute("x", Dou-ble.toString(centerpoint.getX())); //ɜɩɟɥɢ 
ɰɟɧɬɪ,ɦɨɞɢɮɢɰɢɪɭɣ ɩɢɧɵ ɜ ɥɢɧɢɸ, ɤɨɨɪɞɢɧɚɬɵ ɛɭɞɭɬ ɩɢɧɚɦɢ, ɰɟɧɬɪ-ɫɟɪɟɞɢɧɨɣ. 
center.setAttribute("y", Dou-ble.toString(centerpoint.getY()));  

root.appendChild(center); 

 

Element view = doc.createElement("el:view"); 

root.appendChild(view); 

Element gp = doc.createElement("gp:g"); 

view.appendChild(gp); 

 

for(int i = 0; i<numOfShapes; i++){ 

if(typeOfShape[ShapeProperties[i]-1] != "Pins") 

{ 

 Element part = doc.createElement("gp:"+ 

typeOfShape[ShapeProperties[i]-1]); 

 if(typeOfShape[ShapeProperties[i]-1] == "rect") 

{ 

 temp = shapes[i].getBounds(); 

 part.setAttribute("x", Inte-ger.toString(temp.x));  

 part.setAttribute("y", Inte-ger.toString(temp.y)); 

 part.setAttribute("width", Inte-ger.toString(temp.width));  

 part.setAttribute("height", Inte-ger.toString(temp.height)); 

}else if(typeOfShape[ShapeProperties[i]-1] == "el-lipse"){ 

 temp4 = (Ellipse2D.Float) shapes[i]; 

 part.setAttribute("x", Float.toString((float) temp4.getX())); 

 part.setAttribute("y", Float.toString((float) temp4.getY())); 

 part.setAttribute("width", Float.toString((float) 

temp4.getWidth()));  

 part.setAttribute("height", Float.toString((float) 

temp4.getHeight()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "line"){ 

 temp3 = (Line2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) temp3.getX1())); 

 part.setAttribute("y1", Float.toString((float) temp3.getY1())); 

 part.setAttribute("x2", Float.toString((float) temp3.getX2()));  
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 part.setAttribute("y2", Float.toString((float) temp3.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "line"){ 

 temp3 = (Line2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) temp3.getX1())); 

 part.setAttribute("y1", Float.toString((float) temp3.getY1())); 

 part.setAttribute("x2", Float.toString((float) temp3.getX2()));  

 part.setAttribute("y2", Float.toString((float) temp3.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "quadCurve"){ 

 curvetemp = (QuadCurve2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) curvetemp.getX1())); 

 part.setAttribute("y1", Float.toString((float) curvetemp.getY1())); 

 part.setAttribute("ctrlx", Float.toString((float) 

curvetemp.getCtrlX())); 

 part.setAttribute("ctrly", Float.toString((float) 

curvetemp.getCtrlY())); 

 part.setAttribute("x2", Float.toString((float) curvetemp.getX2()));  

 part.setAttribute("y2", Float.toString((float) curvetemp.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "cu-bicCurve"){ 

 qcurvetemp = (CubicCurve2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) curvetemp.getX1())); 

 part.setAttribute("y1", Float.toString((float) curvetemp.getY1())); 

 part.setAttribute("ctrlx1", Float.toString((float) 

qcurvetemp.getCtrlX1())); 

 part.setAttribute("ctrly1", Float.toString((float) 

qcurvetemp.getCtrlY1())); 

 part.setAttribute("ctrlx2", Float.toString((float) 

qcurvetemp.getCtrlX2())); 

 part.setAttribute("ctrly2", Float.toString((float) 

qcurvetemp.getCtrlY2())); 

 part.setAttribute("x2", Float.toString((float) curvetemp.getX2()));  

 part.setAttribute("y2", Float.toString((float) curvetemp.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "polygon"){ 

 temp2 = (Polygon) shapes[i]; 

 for(int a = 0; a<3; a++){ 

  points = points + (Inte-

ger.toString(temp2.xpoints[a])+","+Integer.toString(temp2.ypoints[a])+" 

"); 

  part.setAttribute("points", points); 
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 } 

} 

gp.appendChild(part); 

} 

} 

//ɜɵɩɢɥɢ ɥɢɲɧɟɟ ɫɧɢɡɭ 
Element pins = doc.createElement("el:pins"); 

root.appendChild(pins);    

 

for(int i = 0;i<pincount;i++) 

{ 

Element pinin = doc.createElement("el:pin"); 

pinin.setAttribute("id", "i1.p"+i); 

pinin.setAttribute("type", pinlist[i][2]); 

pinin.setAttribute("visible", "true"); 

pins.appendChild(pinin); 

 

Element pinincenter = doc.createElement("ut:center"); 

pinincenter.setAttribute("x", pinlist[i][0]);//ɡɚɦɟɧɢ ɩɢɧɵ, ɜɦɟɫɬɨ ɬɨɱɤɢ 
ɜɩɢɥɢ ɨɬɞɟɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ 
pinincenter.setAttribute("y", pinlist[i][1]); 

pinin.appendChild(pinincenter); 

 

Element pinout = doc.createElement("el:pin"); 

pinout.setAttribute("id", "i1.p"+i); 

pinout.setAttribute("type", pinlist[i][5]); 

pinout.setAttribute("visible", "true"); 

pins.appendChild(pinout); 

 

Element pinoutcenter = doc.createElement("ut:center"); 

pinoutcenter.setAttribute("x", pinlist[i][3]);//ɡɚɦɟɧɢ ɩɢɧɵ, ɜɦɟɫɬɨ ɬɨɱɤɢ 
ɜɩɢɥɢ ɨɬɞɟɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ 
pinoutcenter.setAttribute("y", pinlist[i][4]); 

pinout.appendChild(pinoutcenter); 

}  

 

TransformerFactory transformerFactory = TransformerFac-

tory.newInstance(); 
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Transformer transformer = transformerFacto-ry.newTransformer(); 

DOMSource source = new DOMSource(doc); 

StreamResult result = new StreamResult(new File("C:\\1\\file.xml")); 

transformer.transform(source, result); 

 

text.append(" Эɥɟɦɟɧɬ ɫɨɡɞɚɧ!"+"\n"); 
 

} catch (ParserConfigurationException pce) { 

pce.printStackTrace(); 

} catch (TransformerException tfe) { 

tfe.printStackTrace(); 
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ɅɂɋɌɂɇȽ ɉȿɊȿɆȿЩȿɇɂə ɗɅȿɆȿɇɌɈȼ 

private void moved(int x, int y){//ɨɬɪɢɫɨɜɤɚ ɮɢɝɭɪ ɩɪɢ ɩɟɪɟɧɨɫɟ 
if (currentShapeIndex >= 0) { 

if(tableClick==-1) 

{ 

temp = shapes[currentShapeIndex].getBounds(); 

checkshape = ShapeProperties[currentShapeIndex]; 

} 

else{ 

temp = shapes[tableClick].getBounds(); 

checkshape = ShapeProperties[tableClick]; 

} 

if(checkshape == 1)//ɤɜɚɞɪɚɬ 
{ 

temp.x = x-(temp.height/2); 

temp.y = y-(temp.height/2); 

} 

if(checkshape == 2)//ɩɪɹɦɨɭɝɨɥɶɧɢɤ 
{ 

temp.x = x-(temp.width/2); 

temp.y = y-(temp.height/2); 

} 

if(checkshape == 3)//ɤɪɭɝ 
{ 

tempx = x-(temp.height/2); 

tempy = y-(temp.height/2); 

temph = temp.height; 

tempw = temp.height; 

} 

if(checkshape == 4)//ɨɜɚɥ 
{ 

tempx = x-(temp.width/2); 

tempy = y-(temp.height/2); 

temph = temp.height; 

tempw = temp.width; 

} 
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if(checkshape == 5 || checkshape == 9)//ɥɢɧɢɹ 
{ 

temp3 = (Line2D.Float) shapes[currentShapeIndex]; 

tempx = x;//X1 

tempy = y;//Y1 

if ((int) temp3.getX1() < x)//X2 

{ 

temph = (int) temp3.getX2()+(x-(int) temp3.getX1()); 

} 

else 

{ 

temph = (int) temp3.getX2()-((int) temp3.getX1()-x); 

} 

if ((int) temp3.getY1() < y)//Y2 

{ 

tempw = (int) temp3.getY2()+(y-(int) temp3.getY1()); 

} 

else  

{ 

tempw = (int) temp3.getY2()-((int) temp3.getY1()-y); 

} 

} 

if(checkshape == 8)//ɬɪɟɭɝɨɥɶɧɢɤ 
{ 

temp2 = (Polygon) shapes[currentShapeIndex]; 

int height = (temp2.ypoints[1]-temp2.ypoints[0])/2; 

int width = (temp2.xpoints[1]-temp2.xpoints[2])/2; 

for(int i = 0;i<3;i++)  

{ 

temp2.xpoints[0] = x; 

temp2.ypoints[0] = y- height; 

temp2.xpoints[1] = x+width; 

temp2.ypoints[1] = y+ height; 

temp2.xpoints[2] = x-width; 

temp2.ypoints[2] = y+ height; 

} 

}if(checkshape == 6){ 

curvetemp = (QuadCurve2D) shapes[currentShapeIndex]; 
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tempx = x;//X1 

tempy = y;//Y1 

if ((int) curvetemp.getX1() < x)//X2 

{ 

tempx2 = (int) curvetemp.getX2()+(x-(int) curvetemp.getX1()); 

} 

else 

{ 

tempx2 = (int) curvetemp.getX2()-((int) cur-vetemp.getX1()-x); 

} 

if ((int) curvetemp.getY1() < y)//Y2 

{ 

tempy2 = (int) curvetemp.getY2()+(y-(int) curvetemp.getY1()); 

} 

else  

{ 

tempy2 = (int) curvetemp.getY2()-((int) cur-vetemp.getY1()-y); 

} 

if ((int) curvetemp.getX1() < x)//X2 

{ 

ctrlx = (int) curvetemp.getCtrlX()+(x-(int) curvetemp.getX1()); 

} 

else 

{ 

ctrlx = (int) curvetemp.getCtrlX()-((int) curvetemp.getX1()-x); 

} 

if ((int) curvetemp.getY1() < y)//Y2 

{ 

ctrly = (int) curvetemp.getCtrlY()+(y-(int) curvetemp.getY1()); 

} 

else  

{ 

ctrly = (int) curvetemp.getCtrlY()-((int) curvetemp.getY1()-y); 

} 

curvetemp = new 

QuadCurve2D.Double(tempx,tempy,ctrlx,ctrly,tempx2,tempy2); 

} 

if(checkshape == 7){ 
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qcurvetemp = (CubicCurve2D) shapes[currentShapeIndex]; 

tempx = x;//X1 

tempy = y;//Y1 

if ((int) qcurvetemp.getX1() < x)//X2 

{ 

tempx2 = (int) qcurvetemp.getX2()+(x-(int) qcurvetemp.getX1()); 

} 

else 

{ 

tempx2 = (int) qcurvetemp.getX2()-((int) qcurvetemp.getX1()-x); 

} 

if ((int) qcurvetemp.getY1() < y)//Y2 

{ 

tempy2 = (int) qcurvetemp.getY2()+(y-(int) qcurvetemp.getY1()); 

} 

else  

{ 

tempy2 = (int) qcurvetemp.getY2()-((int) qcurvetemp.getY1()-y); 

} 

if ((int) qcurvetemp.getX1() < x)//CTRLX1 

{ 

ctrlx = (int) qcurvetemp.getCtrlX1()+(x-(int) qcurvetemp.getX1()); 

} 

else 

{ 

ctrlx = (int) qcurvetemp.getCtrlX1()-((int) qcurvetemp.getX1()-x); 

} 

if ((int)  qcurvetemp.getY1() < y)//CTRLY1 

{ 

ctrly = (int) qcurvetemp.getCtrlY1()+(y-(int) qcurvetemp.getY1()); 

} 

else  

{ 

ctrly = (int) qcurvetemp.getCtrlY1()-((int) qcurvetemp.getY1()-y); 

} 

if ((int) qcurvetemp.getX1() < x)//CTRLX2 

{ 

ctrlx = (int) qcurvetemp.getCtrlX2()+(x-(int) qcurvetemp.getX1()); 
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} 

else 

{ 

ctrlx = (int) qcurvetemp.getCtrlX2()-((int) qcurvetemp.getX1()-x); 

} 

if ((int)  qcurvetemp.getY1() < y)//CTRLY2 

{ 

ctrly = (int) qcurvetemp.getCtrlY2()+(y-(int) qcurvetemp.getY1()); 

} 

else  

{ 

ctrly = (int) qcurvetemp.getCtrlY2()-((int) qcurvetemp.getY1()-y); 

} 

qcurvetemp = new CubicCurve2D.Double 

(tempx,tempy,ctrlx,ctrly,ctrlx2,ctrly2,tempx2,tempy2); 

} 

repaint(); 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɩɪɢɥɨɠɟɧɢɹ 

ɉɪɨɰɟɫɫ ɡɚɩɢɫɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɜɵɛɨɪɚ ɷɥɟɦɟɧɬɚ ɧɚ ɩɚɧɟɥɢ ɜɵɛɨɪɚ. ɉɪɢ 

ɷɬɨɦ ɩɟɪɟɦɟɧɧɨɣ int drawmethod ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɱɢɫɥɨ, ɨɛɨɡɧɚɱɚɸɳɟɟ ɤɨɧɤɪɟɬ-

ɧɭɸ ɩɟɪɟɦɟɧɧɭɸ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɦɟɧɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɠɚɬɶ ɥɟɜɭɸ ɤɧɨɩɤɭ 

ɦɵɲɢ (ɩɪɢ ɷɬɨɦ ɡɚɩɢɫɵɜɚɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ(startX, startY), ɚ ɬɚɤɠɟ ɩɟɪɟɦɟɧ-

ɧɨɣ int drawmethod ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 1(ɧɚɱɚɥɨ ɡɚɩɢɫɢ)), ɢ ɩɭɬɺɦ ɩɟɪɟɦɟ-

ɳɟɧɢɹ ɦɵɲɢ  ɡɚɞɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɡɦɟɪ. ɉɟɪɟɬɚɫɤɢɜɚɹ ɤɭɪɫɨɪ (mouse 

dragged) ɛɭɞɭɳɢɣ ɩɪɢɦɢɬɢɜ ɞɢɧɚɦɢɱɟɫɤɢ ɨɬɪɢɫɨɜɵɜɚɟɬɫɹ ɧɚ ɩɚɧɟɥɢ ɩɭɧɤɬɢɪ-

ɧɨɣ ɥɢɧɢɟɣ ɢɫɩɨɥɶɡɭɹ ɛɢɛɥɢɨɬɟɤɭ java.Draw.  

if (drawmethod == 1){ 

  if (drawstate == 1)//ɟɫɥɢ ɦɵɲɶ ɨɬɩɭɳɟɧɚ 
  { 

  ... 

 } 

} 

 g.drawRect(x, y, width, width);//ɨɬɪɢɫɨɜɤɚ ɷɥɟɦɟɧɬɚ ɩɪɢ ɫɨ-
ɡɞɚɧɢɢ 

ȼɨ ɜɪɟɦɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɬɪɢɫɨɜɤɢ ɩɟɪɟɦɟɧɧɵɟ endX, endY ɩɟɪɟɡɚɩɢɫɵ-

ɜɚɸɬɫɹ.  ɉɪɢ ɨɬɩɭɫɤɟ ɤɧɨɩɤɢ ɦɵɲɢ ɩɟɪɟɦɟɧɧɨɣ int drawmethod ɩɪɢɫɜɚɢɜɚɟɬɫɹ 

ɡɧɚɱɟɧɢɟ 0, ɱɬɨ ɨɡɧɚɱɚɟɬ ɧɚɱɚɥɨ ɡɚɩɢɫɢ ɜ ɦɚɫɫɢɜ. Ⱦɜɢɝɚɬɶ ɤɭɪɫɨɪ ɜɨɡɦɨɠɧɨ ɜ 

ɥɸɛɭɸ ɫɬɨɪɨɧɭ, ɩɪɢ ɷɬɨɦ ɧɚɱɚɥɶɧɵɟ ɢ ɤɨɧɟɱɧɵɟ ɬɨɱɤɢ ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ. 
x = (startX < endX) ? startX : endX; // ɟɫɥɢ ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ ɩɨ X 
ɦɟɧɶɲɟ ɤɨɧɟɱɧɨɣ, ɬɨ ɩɟɪɟɦɟɧɧɨɣ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɩɟɪɟɦɟɧɧɚɹ startX, d 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ endX. 
y = (startY < endY) ? startY : endY; // ɟɫɥɢ ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ ɩɨ Y 
ɦɟɧɶɲɟ ɤɨɧɟɱɧɨɣ, ɬɨ ɩɟɪɟɦɟɧɧɨɣ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɩɟɪɟɦɟɧɧɚɹ startY, d 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ endY. 
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int width = endX - startX + 1; // ɩɟɪɟɦɟɧɧɨɣ width ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɪɚɡɧɢɰɚ ɤɨɧɟɱɧɨɣ ɢ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ. В ɫɥɭɱɚɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɪɟ-
ɡɭɥɶɬɚɬɚ, ɦɟɧɹɟɦ ɡɧɚɤ. 
if (width < 0) width = -width; 

int height = endY - startY + 1; // ɩɟɪɟɦɟɧɧɨɣ height ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɪɚɡɧɢɰɚ ɤɨɧɟɱɧɨɣ ɢ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ. В ɫɥɭɱɚɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɪɟ-
ɡɭɥɶɬɚɬɚ, ɦɟɧɹɟɦ ɡɧɚɤ. 
if (height < 0) height = -height; 

ɂɫɯɨɞɹ ɢɡ ɦɟɬɨɞɚ ɡɚɩɢɫɢ (ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ drawmethod), ɜɵɛɢɪɚɟɬɫɹ 

ɤɥɚɫɫ ɞɥɹ ɡɚɩɢɫɢ ɜ ɦɚɫɫɢɜ shapes, ɢ ɜ ɦɚɫɫɢɜ ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɨɧɤɪɟɬɧɵɣ shape: 

if (drawmethod == 1) 

{ 

... 

shapes[numOfShapes] = new Rectangle(x, y, width, width); 

... 

} 

ɉɟɪɟɦɟɧɧɚɹ numOfShapes ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ. ɇɚ ɷɬɨɦ ɩɪɨɰɟɫɫ 

ɡɚɩɢɫɢ ɜ ɦɚɫɫɢɜ ɡɚɜɟɪɲɺɧ. 

ɉɪɨɰɟɫɫ ɡɚɩɢɫɢ ɫɜɨɣɫɬɜ 

ɉɨɫɥɟ ɡɚɩɢɫɢ ɩɪɢɦɢɬɢɜɚ ɜ ɦɚɫɫɢɜ ɢ ɡɚɩɢɫɢ ɢɧɮɨɪɦɚɰɢɢ, ɨ ɟɝɨ ɫɨɡɞɚɧɢɢ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚɩɢɫɶ ɫɜɨɣɫɬɜ ɤɨɧɤɪɟɬɧɨɝɨ ɷɥɟɦɟɧɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢ ɡɚɩɢɫɢ ɷɥɟ-

ɦɟɧɬɚ ɜɵɩɨɥɧɹɸɬɫɹ 2 ɮɭɧɤɰɢɢ: 
addProperties(g); 
 
addLayer(0, numOfShapes);//ɩɟɪɟɞɚɺɬɫɹ ɡɧɚɱɟɧɢɟ «ɷɥɟɦɟɧɬ – 

rectangle, ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɢɬɢɜɨɜ» 
Ɏɭɧɤɰɢɹ addProperties(g) ɩɪɟɞɩɨɥɚɝɚɟɬ ɡɚɩɢɫɶ ɜ ɦɚɫɫɢɜ 

ShapeProperties[numOfShapes] ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ drawmethod, ɱɬɨ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɪɢɦɢɬɢɜɚ. ȼ ɩɟɪɟɦɟɧɧɭɸ 

currentShapeIndex ɨɬɜɟɬɫɬɜɟɧɧɭɸ ɡɚ ɨɛɨɡɧɚɱɟɧɢɟ ɬɟɤɭɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɩɪɢɦɢɬɢ-

ɜɚ  ɡɚɩɢɫɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ numOfShapes ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɩɨɫɥɟɞ-

ɧɟɝɨ ɫɨɡɞɚɧɧɨɝɨ ɩɪɢɦɢɬɢɜɚ  
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Ɏɭɧɤɰɢɹ addLayer(); ɞɨɛɚɜɥɹɟɬ ɜ ɬɚɛɥɢɱɧɭɸ ɦɨɞɟɥɶ DefaultTableModel dtm 

ɡɚɩɢɫɶ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ 2 ɫɬɨɥɛɰɨɜ ɢ ɫɨɞɟɪɠɢɬ:  
public void addLayer(int z, int v){ 

dtm.addRow(new Object[] {typeOfShape[z], v-1}); 

} 

  Ɇɚɫɫɢɜ String[] typeOfShape ɫɨɞɟɪɠɢɬ ɫɬɪɨɱɧɵɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɩɪɢɦɢɬɢ-

ɜɨɜ,  ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɡɚɩɢɫɢ ɜɫɟɯ ɞɚɧɧɵɯ ɜ ɮɚɣɥ xml: 
String[] typeOfShape = {"rect", "ellipse", "line"...}  

ɑɢɫɥɨ ɢɡ ɜɬɨɪɨɝɨ ɫɬɨɥɛɰɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɤɚɡɚɧɢɹ ɩɨɪɹɞɤɨɜɨɝɨ ɧɨɦɟɪɚ 

ɷɥɟɦɟɧɬɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɟɝɨ ɩɨɢɫɤɚ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɫɬɪɨɤɭ ɬɚɛɥɢɰɵ. 
Public void mouseClicked(MouseEvent e) { 

jTabProperties.clearSelection();//ɫɛɪɨɫ ɩɪɟɞɵɞɭɳɢɯ ɜɵɞɟɥɟɧɢɣ 
int row = jTabProperties.rowAtPoint(e.getPoint()); 

int col = jTabProperties.columnAtPoint(e.getPoint()); 

... 

if (row >= 0 && col >= 0) { 

tableClick = (int) jTabProperties.getValueAt(row, 1); 

... 

temp = shapes[tableClick].getBounds(); 

... 

select = 1; 

System.out.println(tableClick); 

} 

} 

ɉɪɨɰɟɫɫ ɩɨɜɨɪɨɬɚ ɩɪɢɦɢɬɢɜɚ 

ɉɪɨɰɟɫɫ ɩɨɜɨɪɨɬɚ ɩɪɢɦɢɬɢɜɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɧɚɠɚɬɢɹ ɩɪɚɜɨɣ ɤɧɨɩɤɢ ɦɵɲɢ 

ɧɚ ɜɵɞɟɥɟɧɧɨɦ ɷɥɟɦɟɧɬɟ. ɉɪɢ ɷɬɨɦ ɧɨɦɟɪ ɷɥɟɦɟɧɬɚ ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɩɟɪɟɦɟɧɧɨɣ 

int currentShapeIndex. Ɂɚɬɟɦ ɜ ɦɟɬɨɞɟ void rotateShape() ɩɪɨɢɡɜɨɞɹɬɫɹ ɦɚɧɢɩɭɥɹ-

ɰɢɢ ɧɚɞ ɷɥɟɦɟɧɬɨɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ.  
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ɉɪɢɦɢɬɢɜɵ, ɨɛɥɚɞɚɸɳɢɟ ɨɞɧɨɣ ɨɩɨɪɧɨɣ ɬɨɱɤɨɣ ɢ ɩɟɪɟɦɟɧɧɵɦɢ, ɫɨɞɟɪ-

ɠɚɳɢɦɢ ɞɥɢɧɵ, ɬɚɤɢɟ ɤɚɤ ellipse ɢ rectangle ɩɨɜɨɪɚɱɢɜɚɸɬɫɹ ɧɚ 90° ɩɭɬɺɦ ɩɟɪɟ-

ɦɟɧɵ ɦɟɫɬɚɦɢ ɩɟɪɟɦɟɧɧɵɯ height ɢ width. 
temp = shapes[currentShapeIndex].getBounds();//ɜ ɩɟɪɟɦɟɧɧɭɸ Rec-
tangle temp ɤɨɩɢɪɭɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ  
int x = 0;// ɩɟɪɟɦɟɧɧɚɹ ɞɥɹ  ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɤɨɨɪɞɢɧɚɬɵ 
x = temp.height;//ɩɟɪɟɦɟɧɚ ɦɟɫɬɚɦɢ ɞɥɢɧɵ ɢ ɲɢɪɢɧɵ 
temp.height = temp.width; 

temp.width= x; 

shapes[currentShapeIndex] = temp;//ɡɚɩɢɫɶ ɧɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɜ ɦɚɫɫɢɜ 
Ⱦɥɹ ɩɪɢɦɢɬɢɜɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɧɟɫɤɨɥɶɤɢɦɢ ɨɩɨɪɧɵɦɢ ɬɨɱɤɚɦɢ, ɬɚɤɢɯ ɤɚɤ 

ɥɢɧɢɹ ɢɥɢ ɩɨɥɢɝɨɧ ɬɪɟɛɭɟɬɫɹ ɬɪɚɧɫɥɹɰɢɹ ɤɨɨɪɞɢɧɚɬ, ɤɚɤ ɷɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢ-

ɫɭɧɤɟ. 

 

 

Ɋɢɫɭɧɨɤ 1 – ɩɪɨɰɟɫɫ ɩɨɜɨɪɨɬɚ ɩɪɢɦɢɬɢɜɚ 

Ʉɨɞ ɞɥɹ ɩɨɜɨɪɨɬɚ ɤɨɨɪɞɢɧɚɬ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
//Тɪɚɧɫɥɹɰɢɹ ɧɚ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ 
x1 = g.getX() - center.x; 

y1 = g.getY() - center.y; 

//Пɨɜɨɪɨɬ 
temp_x1 = x1 * Math.cos(angle) - y1 * Math.sin(angle)); 

temp_y1 = x1 * Math.sin(angle) + y1 * Math.cos(angle)); 

//Вɨɡɜɪɚɬ ɤɨɨɪɞɢɧɚɬ ɧɚ ɩɪɟɠɧɟɟ ɦɟɫɬɨ 
g.setLocation(temp_x1 + center.x, temp_y1 + center.y); 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɥɢɝɨɧ ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɬɪɟɭɝɨɥɶɧɢɤɚ. Ɍɨɱɤɢ X ɢ 

Y ɯɪɚɧɹɬɫɹ ɜ ɦɚɫɫɢɜɚɯ  xpoints[] ɢ ypoints[] 

temp2.xpoints[i] = (int) (centerx + (temp2.xpoints[i]-

centerx)*Math.cos(5) - (temp2.ypoints[i]-centery)*Math.sin(5)); 

temp2.ypoints[i] = (int) (centery + (temp2.xpoints[i]-

centerx)*Math.sin(5) + (temp2.ypoints[i]-centery)*Math.cos(5)); 

 ɉɨɜɨɪɨɬ ɥɢɧɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɨɛɧɵɦ ɫɩɨɫɨɛɨɦ. 

ɉɪɨɰɟɫɫ ɩɨɜɨɪɨɬɚ ɩɪɢɦɢɬɢɜɚ 

ɋɨɯɪɚɧɟɧɢɟ ɮɚɣɥɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ DOM ɩɚɪɫɟɪɚ. Ⱦɥɹ ɩɚɪɫɢɧɝɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ org.w3c.dom. Ʉɚɠɞɵɣ ɩɪɢɦɢɬɢɜ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜɧɭɬ-

ɪɢ ɬɟɝɚ <gp:/> ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ ɧɚɢɦɟɧɨɜɚɧɢɟɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɦɚɫɫɢɜɟ 

string [] typeOfShape.  ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɢɦɢɬɢɜɚ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ 

ɦɚɫɫɢɜɚ int [] ShapeProperties, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɬɢɩɚ 

ɩɪɢɦɢɬɢɜɚ. 
Element part = doc.createElement("gp:"+ typeOf-

Shape[ShapeProperties[i]-1]); 

if(typeOfShape[ShapeProperties[i]-1] == "rect") 

{ 

 temp = shapes[i].getBounds(); 

 part.setAttribute("x", Integer.toString(temp.x));  

 part.setAttribute("y", Integer.toString(temp.y)); 

 part.setAttribute("width", Integer.toString(temp.width));  

 part.setAttribute("height", Inte-

ger.toString(temp.height)); 

}else if(typeOfShape[ShapeProperties[i]-1] == "ellipse"){ 

 ... 

} 

ȼɟɫɶ ɥɢɫɬɢɧɝ ɩɚɪɫɟɪɚ ɫɨɞɟɪɠɢɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ.  
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ 

ɋɨɡɞɚɧɧɵɣ ɷɥɟɦɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ XML-ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɨɩɢ-

ɫɚɧɵ ɩɪɢɦɢɬɢɜɵ, ɢɯ ɫɜɨɣɫɬɜɚ, ɢ ɬɢɩ ɫɜɹɡɢ ɫ ɷɥɟɦɟɧɬɚɦɢ (ɩɢɧɵ ɢ ɢɯ ɬɢɩɵ). 

Ɍɚɤɠɟ ɜɧɭɬɪɢ ɞɨɤɭɦɟɧɬɚ ɨɩɢɫɚɧɚ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɬɚɤɚɹ ɤɚɤ 

ɬɢɩ ɷɥɟɦɟɧɬɚ, ɟɝɨ ɤɥɚɫɫ ɢ ɟɝɨ ID. Ⱦɚɧɧɵɣ XML-ɞɨɤɭɦɟɧɬ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ 

ɩɪɢɥɨɠɟɧɢɢ ECEditorFX, ɝɞɟ ɨɩɢɫɚɧɵ ɩɪɚɜɢɥɚ ɢɯ ɫɬɪɭɤɬɭɪɵ ɜ ɞɨɤɭɦɟɧɬɚɯ 

.xsd[18]. 

ɉɪɢɦɟɪ ɷɥɟɦɟɧɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨ ɪɟɡɭɥɶɬɚɬɭ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ: 

<el:element  id="r555" name="resistor"…> 
<el:subClass subClassID="7" subClassName="RESISTORS"/> 

<el:type typeID="2" typeName="BASE_RESISTOR"/> 

<el:center x="240.0" y="180.0"/> 

<el:view> 

<gp:g> 

<gp:rect height="116" width="201" x="141" y="121"/> 

<gp:line x1="240.0" x2="240.0" y1="40.0" y2="320.0"/> 

</gp:g> 

</el:view> 

<el:pins> 

<el:pin id="i1.p0" type="IN" visible="true"> 

<ut:center x="240" y="41"/> 

</el:pin> 

<el:pin id="i1.p0" type="OUT" visible="true"> 

<ut:center x="240" y="320"/> 

</el:pin> 

</el:pins> 

</el:element> 

 ɉɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ ɩɪɢɦɟɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɪɚɮɢɱɟɫɤɨɦɭ ɨɬɨɛɪɚɠɟɧɢɸ 

ɷɥɟɦɟɧɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ Ɋɢɫɭɧɨɤ .  
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Ɋɢɫɭɧɨɤ 1 — Ƚɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɷɥɟɦɟɧɬɚ 

ɇɚ ɪɢɫɭɧɤɟ 1 ɨɛɨɡɧɚɱɟɧɵ ɬɨɱɤɢ ɤɚɠɞɨɝɨ ɩɪɢɦɢɬɢɜɚ ɢɡ ɤɨɬɨɪɨɝɨ ɫɬɪɨɢɬɫɹ 

ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɚ. Ɍɨɱɤɚ 50;37 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɟɪɟɞɢɧɟ ɷɥɟɦɟɧ-

ɬɚ ɢ ɭɤɚɡɚɧɚ ɜ ɩɪɢɦɟɪɟ ɜ ɚɬɪɢɛɭɬɚɯ ɷɥɟɦɟɧɬɚ "center". 

Ɉɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɨɜ: 

– element – ɤɨɪɧɟɜɨɣ XML-ɷɥɟɦɟɧɬ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɚɬɫɹ XML-

ɷɥɟɦɟɧɬɵ ɨɩɢɫɵɜɚɸɳɢɟ ɨɛɴɟɤɬ. ɋɨɞɟɪɠɢɬ ɚɬɪɢɛɭɬ "id" – ɨɛɨɡɧɚɱɚɸɳɢɣ ɢɞɟɧ-

ɬɢɮɢɤɚɬɨɪ ɨɛɴɟɤɬɚ, ɩɪɢɧɢɦɚɸɳɢɣ ɫɬɪɨɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɢ ɢɦɟɸɳɢɣ ɬɢɩ "ID", ɢ 

ɚɬɪɢɛɭɬ "name" – ɨɛɨɡɧɚɱɚɸɳɢɣ ɧɚɡɜɚɧɢɟ ɨɩɢɫɵɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɢ ɩɪɢɧɢɦɚ-

ɸɳɢɣ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "string"; 

– subClass – ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɚ ɩɨɞɤɥɚɫɫɭ, ɜ ɚɬɪɢɛɭ-

ɬɚɯ "subClassName" ɢ "subClassID" ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɞ-

ɤɥɚɫɫɚ ɷɥɟɦɟɧɬɚ, ɚɬɪɢɛɭɬɵ ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "string"; 

– type – ɬɢɩ ɷɥɟɦɟɧɬɚ, ɜ ɚɬɪɢɛɭɬɚɯ "typeName" ɢ "typeID" ɭɤɚɡɵɜɚɟɬɫɹ 

ɧɚɡɜɚɧɢɟ ɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɬɢɩɚ ɷɥɟɦɟɧɬɚ; 

– center – ɨɩɢɫɵɜɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɷɥɟɦɟɧɬɚ, ɚɬɪɢɛɭɬɵ "x" ɢ "y" ɩɪɢ-

ɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "float"; 

– view – ɤɨɪɧɟɜɨɣ XML-ɷɥɟɦɟɧɬ ɞɥɹ XML-ɷɥɟɦɟɧɬɨɜ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟ-

ɫɤɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ; 

– pins – ɤɨɪɧɟɜɨɣ XML-ɷɥɟɦɟɧɬ ɞɥɹ XML-ɷɥɟɦɟɧɬɨɜ "pin" ɨɩɢɫɵɜɚɸɳɢɯ 

ɬɨɱɤɢ ɩɨɞɤɥɸɱɟɧɢɹ ɷɥɟɦɟɧɬɚ; 

– param – ɷɥɟɦɟɧɬ ɫɨɞɟɪɠɢɬ ɬɟɤɫɬɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɷɥɟɦɟɧɬɚ, ɩɪɢ-

ɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "string"; 

– text – ɬɟɤɫɬɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɬɢɩɚ "string". 




