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ȺɇɇɈɌȺɐɂə 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ "ɉɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛ-

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

Ɉɛɴɟɤɬ ɢ ɩɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ 

ɡɚɞɚɧɢɣ. 

ɐɟɥɶ ɪɚɛɨɬɵ — ɪɚɡɪɚɛɨɬɤɚ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨ-

ɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɇɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ JavaFX 

ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɪɟɞɚɤɬɨɪ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ. ɋɨɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸ-

ɳɢɯ ɜ ɜɭɡɚɯ. Ɉɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɜ ɜɭɡɟ ɹɜɥɹɟɬɫɹ ɚɜ-

ɬɨɦɚɬɢɡɚɰɢɹ ɬɚɤɨɣ ɱɚɫɬɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɤɚɤ ɤɨɧɬɪɨɥɶ ɭɫɜɨɟɧɧɵɯ ɡɧɚɧɢɣ ɭ 

ɫɬɭɞɟɧɬɨɜ — ɬɟɫɬɢɪɨɜɚɧɢɟ.  

ɉɪɢɦɟɧɟɧɢɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨ, ɤɚɤ ɞɥɹ ɬɟɤɭɳɟɝɨ, ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ, 

ɬɚɤ ɢ ɢɬɨɝɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɭɫɜɨɟɧɧɵɯ ɡɧɚɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ 

ɨɛɴɟɤɬɢɜɧɭɸ ɢɯ ɨɰɟɧɤɭ[27;47]. Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɩɪɨɛɥɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɨɫɬɚɜ-

ɥɟɧɢɹ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ(ɍɉ) ɜ ɜɭɡɚɯ ɢ ɫɩɨɫɨɛɵ ɟɟ ɪɟɲɟɧɢɹ[1;49] ɩɨɡɜɨɥɹɟɬ ɝɨɜɨ-

ɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɬɟɫɬɢɪɨɜɚɧɢɟ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɨɜ ɤɨɧ-

ɬɪɨɥɹ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ.  

ȼ ɧɚɫɬɨɹɳɢɟ ɜɪɟɦɹ ɧɚ ɤɨɥɥɟɤɬɢɜɨɦ ɇɍɅ ɋȺɉɊ ɋɎɍ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ ɧɚɞ 

ɦɟɬɨɞɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɧɬɟɡɚ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɧɚ ɨɫɧɨɜɟ ɦɚɫɫɢɜɚ ɞɢɞɚɤɬɢɱɟ-

ɫɤɢɯ ɟɞɢɧɢɰ(Ⱦȿ)[1] ɢ ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɧɟɦ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɋɚɡ-

ɪɚɛɚɬɵɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɟɞɥɨɠɟɧɧɨɦ 

ɦɟɬɨɞɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜɵɯ ɜɨɩɪɨɫɨɜ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ Ⱦȿ, ɩɨɡɜɨɥɢɬ ɩɨɥɭ-

ɱɚɬɶ ɛɨɥɟɟ ɬɨɱɧɵɟ ɞɚɧɧɵɟ ɨɛ ɭɪɨɜɧɟ ɭɫɜɨɟɧɢɹ ɫɬɭɞɟɧɬɚɦɢ Ⱦȿ ɢ ɪɚɫɲɢɪɢɬɶ 

ɜɨɡɦɨɠɧɨɫɬɢ ɫɬɭɞɟɧɬɚ ɜ ɫɚɦɨɤɨɧɬɪɨɥɟ ɢ ɪɚɛɨɬɟ ɧɚɞ ɨɲɢɛɤɚɦɢ. 

ɍɱɢɬɵɜɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ Ⱦȿ[0] ɢɡ ɛɨɥɟɟ ɦɟɥɤɢɯ Ⱦȿ, ɬɨ ɩɪɢ 

ɧɟɜɟɪɧɨɦ ɨɬɜɟɬɟ ɜɨɡɦɨɠɧɨ ɜɵɞɟɥɹɬɶ ɬɭ Ⱦȿ, ɤɨɬɨɪɭɸ ɫɬɭɞɟɧɬ ɢɡɭɱɢɥ ɧɟɞɨɫɬɚ-

ɬɨɱɧɨ ɯɨɪɨɲɨ, ɱɬɨ ɜɩɨɫɥɟɞɫɬɜɢɢ ɩɨɡɜɨɥɢɬ ɩɪɨɜɟɫɬɢ ɪɚɛɨɬɭ ɧɚɞ ɟɟ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɦ ɢɡɭɱɟɧɢɟɦ, ɬ. ɟ. ɩɟɪɟɣɬɢ ɨɬ ɨɛɵɱɧɵɯ ɬɟɫɬɨɜ ɤ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɤɨɥɥɟɤɬɢɜɨɦ ɇɍɅ ɋȺɉɊ ɋɎɍ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟ-

ɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɪɚɫɲɢɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɜɨɩɪɨɫɚ ɤɚɤ 

ɜ ɜɢɞɟ ɫɯɟɦɵ ɢɥɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ, ɬɚɤ ɢ ɩɨɥɭɱɟɧɢɹ ɨɬɜɟɬɨɜ ɜ ɬɚɤɨɦ ɜɢ-

ɞɟ[58;59].  
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ȼ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɚ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɜ ɜɢɞɟ ɫɯɟɦ ɢ 

ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɢ ɩɪɨɜɟɪɤɢ ɬɚɤɨɝɨ ɬɢɩɚ ɢɧɮɨɪɦɚɰɢɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭ-

ɸɳɢɟ ɡɚɞɚɱɢ:  

– ɢɫɩɨɥɶɡɭɹ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ, ɫɮɨɪɦɢɪɨɜɚɬɶ ɝɪɚɮɢɱɟ-

ɫɤɢɣ ɨɛɪɚɡ ɫɯɟɦɵ, ɭɫɬɚɧɨɜɢɜ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ;  

– ɢɫɩɨɥɶɡɭɹ ɫɨɡɞɚɧɧɭɸ ɫɯɟɦɭ, ɩɨɥɭɱɚɬɶ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ, ɞɨɫɬɚɬɨɱɧɭɸ 

ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɧɢɹ;  

– ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɯɟɦɟ ɢ ɟɟ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɜ ɮɨɪɦɚɬɟ, 

ɭɞɨɛɧɨɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɪɭɝɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ.  

Ɍɨ ɟɫɬɶ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɬɪɟɛɭɟɦɵɟ ɮɭɧɤɰɢɢ.  

ɋɪɟɞɢ ɝɪɚɮɢɱɟɫɤɢɯ ɪɟɞɚɤɬɨɪɨɜ ɢ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ 

ɫɯɟɦ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɩɪɢɥɨɠɟɧɢɣ, ɪɟɲɚɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ: ɨɬ ɪɟɞɚɤ-

ɬɨɪɨɜ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɞɨ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ-

ɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɫɨɡɞɚɧɧɨɣ ɫɯɟɦɟ.  

Ɍɚɤɢɦɢ ɨɛɪɚɡɨɦ, ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɤɨɝɨ-

ɥɢɛɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɧɟ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɬɚɤ ɤɚɤ ɩɟɪɟɞ ɩɪɢɥɨɠɟɧɢɟɦ 

ɫɬɨɹɬ ɤɨɧɤɪɟɬɧɵɟ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɱɚɫɬɢɱɧɨ ɜɨɡɦɨɠɧɨ ɪɟɲɢɬɶ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɧɨ ɩɪɢɦɟɧɟɧɢɟ ɢɯ ɧɟ ɹɜɥɹɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦ ɜɜɢɞɭ 

ɢɡɛɵɬɨɱɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɢɥɢ ɟɝɨ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ 

ɡɚɞɚɧɢɣ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 

ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. 

Ɉɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɡɜɨɥɹɸɳɢɟ 

ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɡɚɞɚɧɢɹ ɢ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɟɦ 

ɜ ɮɨɪɦɚɬɟ, ɭɞɨɛɧɨɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ — ɪɚɡɪɚɛɨɬɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢ-

ɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 
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Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

1 Ɉɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɪɟɚɥɢɡɭɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɮɨɪɦɚɬɭ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɞɚɧɧɵɯ. 

2 ȼɵɛɨɪ ɦɟɬɨɞɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. 

3 Ɋɚɡɪɚɛɨɬɤɚ ɮɨɪɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɞɥɹ ɫɢɫɬɟɦɵ 

ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. 

4 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. 

Ɉɫɧɨɜɧɚɹ ɢɞɟɹ ɪɚɛɨɬɵ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ-ɪɟɞɚɤɬɨɪɚ ɩɪɟɞɨɫɬɚɜɥɹ-

ɸɳɟɝɨ ɛɚɡɨɜɨɣ ɮɭɧɤɰɢɨɧɚɥ (ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ 

ɡɚɞɚɧɢɹ — ɞɨɛɚɜɥɟɧɢɟ, ɭɞɚɥɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧ-

ɬɨɜ, ɭɫɬɚɧɨɜɤɚ ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɷɬɢɯ ɫɜɹɡɟɣ, ɩɪɟɞɨ-

ɫɬɚɜɥɟɧɢɟ ɩɪɨɫɬɨɝɨ ɞɨɫɬɭɩɚ ɤ ɛɚɡɨɜɵɦ ɷɥɟɦɟɧɬɚɦ), ɢ ɮɭɧɤɰɢɨɧɚɥ, ɪɟɲɚɸɳɢɣ 

ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ (ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɡɚɞɚɧɢɹ ɢ ɟɝɨ ɷɥɟ-

ɦɟɧɬɧɨɣ ɛɚɡɵ ɜ ɮɨɪɦɚɬ ɭɞɨɛɧɵɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ). 

Ɇɟɬɨɞɵ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ. 

Ɏɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɜɵɩɨɥ-

ɧɟɧɢɹ ɤɨɪɪɟɤɬɧɨɫɬɢ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɪɚɫɲɢɪɹɟɦɨɝɨ ɹɡɵɤɚ ɪɚɡɦɟɬɤɢ XML.  

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɢɫɩɨɥɶɡɨ-

ɜɚɥɫɹ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java ɫ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ JavaFX. 

Ɂɧɚɱɟɧɢɟ ɞɥɹ ɩɪɚɤɬɢɤɢ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɟɬ 

ɩɪɟɞɫɬɚɜɢɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɡɚɞɚɧɢɹ ɜ ɬɟɤɫɬɨɜɨɦ ɜɚɪɢɚɧɬɟ, ɞɥɹ ɟɝɨ ɛɨɥɟɟ 

ɭɞɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɢɫɬɟɦɨɣ ɚɧɚɥɢɡɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɪɪɟɤɬɧɨɫɬɢ ɝɪɚɮɢɱɟɫɤɢɯ 

ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ.  

Ɋɟɚɥɢɡɨɜɚɧɧɚɹ ɜ ɜɢɞɟ ɩɪɢɥɨɠɟɧɢɹ-ɪɟɞɚɤɬɨɪɚ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚ-

ɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɡɚɞɚɱɢ ɩɨɫɬɚɜɥɟɧɧɵɟ ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ 
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ɦɟɬɨɞɚ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɜ ɜɢɞɟ ɫɯɟɦ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɤɨɬɨɪɵɟ 

ɧɟ ɜɨɡɦɨɠɧɨ ɪɟɲɢɬɶ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɚ 

ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɜ ɜɢɞɟ ɫɯɟɦ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɢ ɩɪɨɜɟɪɤɢ ɬɚ-

ɤɨɝɨ ɬɢɩɚ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɚɜɥɟɧɧɚɹ ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɤɨɥɥɟɤɬɢɜɨɦ 

ɇɍɅ ɋȺɉɊ ɋɎɍ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɪɚɡɛɢɬɚ ɧɚɞ ɩɨɞɫɢɫɬɟɦɵ:  

– ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜ-

ɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ;  

– ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ;  

– ɩɨɞɫɢɫɬɟɦɚ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ 

ɡɚɞɚɧɢɣ.  

Ɋɚɡɪɚɛɨɬɤɚ ɷɬɢɯ ɫɢɫɬɟɦ ɜɟɞɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ. 

ȼ ɪɚɡɞɟɥɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɨɛɪɚɡɨɜɚɧɢɹ. Ɉɛɨɡɧɚɱɟɧɚ ɩɪɨɛɥɟɦɚɬɢɤɚ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ. ɋɨɫɬɚɜ-

ɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ, ɜɵɛɪɚɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɮɨɪɦɚɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. ɋɮɨɪ-

ɦɭɥɢɪɨɜɚɧɵ ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ. 

ȼ ɪɚɡɞɟɥɟ 2 ɜɵɩɨɥɧɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɮɨɪɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ 

ɡɚɞɚɧɢɣ. 

ȼ ɪɚɡɞɟɥɟ 3 ɜɵɩɨɥɧɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɨɞɟɪɠɢɬ 64 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɬɟɤɫɬ ɩɪɢɦɟɪɚ ɷɤɫɩɨɪɬɚ ɝɪɚɮɢ-

ɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɞɟɥɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɮɨɪɦɚɬ SVG ɜ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɢ Draw.io. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɛɨɪ XSD-ɫɯɟɦ ɞɥɹ ɮɨɪɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟ-

ɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚ-

ɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. 
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ȼ ɩɪɢɥɨɠɟɧɢɟ ȼ ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɤɨɞ ɦɟɬɨɞɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɫɢɧ-

ɯɪɨɧɢɡɚɰɢɸ ɥɨɤɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɣ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɜɟɛ-ɫɟɪɜɢɫɚ. 

ȼ ɩɪɢɥɨɠɟɧɢɟ Ƚ ɩɪɢɜɟɞɟɧɨ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɧɬɟɪɮɟɣɫɭ ɜɟɛ-ɫɟɪɜɢɫɚ ɪɚɡ-

ɪɚɛɨɬɚɧɧɨɝɨ ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ. Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫ-

ɩɟɱɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɚɤɬɢɜɧɨɣ ɫɢ-

ɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
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1 ɉɪɨɛɥɟɦɚɬɢɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ 

1.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɭɱɚɸɳɢɯ ɤɭɪɫɨɜ ɢ ɢɯ 
ɫɢɫɬɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ  

ILIAS 

ILIAS — ɫɜɨɛɨɞɧɚɹ, ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɨɛɭɱɟɧɢɟɦ, ɛɚɡɢɪɭɸɳɚɹɫɹ ɧɚ Apache, PHP, MySQL, XML. Ɉɬɜɟɱɚɟɬ ɫɬɚɧɞɚɪɬɭ 

SCORM. ɋɢɫɬɟɦɚ ɩɨɥɭɱɢɥɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɡɚɪɭɛɟɠɧɵɯ ȼɍɁɚɯ, ɩɪɟɢɦɭɳɟ-

ɫɬɜɟɧɧɨ ɧɟɦɟɰɤɢɯ. Ɉɛɭɫɥɨɜɥɟɧɨ ɷɬɨ ɬɟɦ ɱɬɨ, ɜ ɪɭɫɫɤɨɹɡɵɱɧɨɦ ɫɟɝɦɟɧɬɟ ɢɧɬɟɪ-

ɧɟɬɚ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɟɟ ɭɫɬɚɧɨɜɤɢ ɢ ɩɨɞɞɟɪɠɤɢ, ɩɟɪɟɜɟɞɟɧɧɨɣ 

ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ, ɯɨɬɹ ɜ ɫɢɫɬɟɦɟ ɢɦɟɟɬɫɹ ɟɝɨ ɩɨɞɞɟɪɠɤɚ. 

ɋɚɦɚ ɠɟ ɞɨɤɭɦɟɧɬɚɰɢɹ ɨ ɩɥɚɬɮɨɪɦɟ ɞɨɫɬɚɬɨɱɧɨ ɨɛɴɟɦɧɨ ɨɩɢɫɵɜɚɟɬ ɜɫɟ 

ɚɫɩɟɤɬɵ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɢ ɞɨɫɬɭɩɧɚ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ[25] ɧɚ ɧɟɫɤɨɥɶ-

ɤɢɯ ɹɡɵɤɚɯ (ɧɟɦɟɰɤɢɣ, ɚɧɝɥɢɣɫɤɢɣ, ɢɫɩɚɧɫɤɢɣ, ɮɪɚɧɰɭɡɫɤɢɣ, ɹɩɨɧɫɤɢɣ, ɩɨɥɶ-

ɫɤɢɣ). ɉɨɦɨɳɶ ɢ ɨɬɜɟɬɵ ɧɚ ɜɨɩɪɨɫɵ ɬɚɤɠɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜ ɬɟɦɚɬɢɱɟɫɤɢɯ ɮɨ-

ɪɭɦɚɯ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɫɢɫɬɟɦɵ (ɬɪɟɛɭɟɬɫɹ ɡɧɚɧɢɟ ɧɟɦɟɰɤɨɝɨ ɹɡɵɤɚ ɞɥɹ 

ɛɨɥɟɟ ɤɨɦɮɨɪɬɧɨɝɨ ɨɛɳɟɧɢɹ, ɢ ɩɨɥɭɱɟɧɢɟ ɨɬɜɟɬɚ ɜ ɛɨɥɟɟ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ).  

ɇɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ILIAS ɟɫɬɶ ɫɫɵɥɤɚ ɧɚ ɜɟɛ-ɪɟɫɭɪɫ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɫɢɫɬɟɦɨɣ ɜ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ[4] ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɫɢ-

ɫɬɟɦɨɣ ɜ ɪɨɥɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢɥɢ ɫɬɭɞɟɧɬɚ (Ɋɢɫɭɧɨɤ 1.1).  
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Ɋɢɫɭɧɨɤ 1.1 — Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ ILIAS 

ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɮɨɪɦɚɬɵ ɚɭɞɢɨ ɢ ɜɢɞɟɨ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶ ɞɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚɪɹɞɭ ɫ ɨɛɵɱɧɵɦ ɬɟɤɫɬɨ-

ɜɵɦ ɮɨɪɦɚɬɨɦ.  

Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ, ILIAS ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ ɩɪɢ ɩɨɦɨɳɢ ɩɨɱɬɨɜɵɯ ɹɳɢɤɨɜ, ɮɨɪɭɦɨɜ, ɤɨɦ-

ɦɟɧɬɚɪɢɟɜ. Ʉɚɠɞɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɨ ɫɜɨɟ ɪɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚ ɤɨ-

ɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɟɤɭɳɢɟ ɨɛɧɨɜɥɟɧɢɹ ɤɭɪɫɨɜ, ɤɚɥɟɧɞɚɪɶ, ɫɢɫɬɟɦɧɵɟ ɫɨɨɛ-

ɳɟɧɢɹ, ɩɨɱɬɚ, ɧɨɜɨɫɬɢ (Ɋɢɫɭɧɨɤ 1.2). 

  

Ɋɢɫɭɧɨɤ 1.2 — Ɋɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Ʉɪɨɦɟ ɬɨɝɨ, ɤɚɠɞɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɟɧ ɫɜɨɣ ɪɟɩɨɡɢɬɨɪɢɣ ɱɟɪɟɡ ɤɨ-

ɬɨɪɵɣ ɦɨɠɧɨ ɨɛɦɟɧɢɜɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɟɣ (Ɋɢɫɭɧɨɤ 1.3). 
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Ɋɢɫɭɧɨɤ 1.3 — ɋɬɪɚɧɢɰɚ ɪɟɩɨɡɢɬɨɪɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɫɪɟɞɫɬɜ ɤɨɦɦɭɧɢɤɚɰɢɢ ɩɨɡɜɨɥɹɸɬ ɨɛɦɟɧɢɜɚɬɶɫɹ 

ɦɧɟɧɢɹɦɢ ɨ ɬɨɦ ɢɥɢ ɢɧɨɦ ɭɱɟɛɧɨɦ ɦɚɬɟɪɢɚɥɟ ɢɥɢ ɤɭɪɫɟ ɜ ɰɟɥɨɦ, ɧɚɥɚɠɢɜɚɬɶ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɭɱɚɳɢɦɢɫɹ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ. 

ILIAS ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɨɛɭɱɟ-

ɧɢɹ. ɍɱɟɛɧɵɟ ɨɛɴɟɤɬɵ (ɥɟɤɰɢɢ, ɡɚɞɚɧɢɹ, ɬɟɫɬɵ ɢ ɬ.ɞ.) ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɩɪɢ 

ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɚɩɪɢɦɟɪ, ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɜɵɩɨɥɧɢɬɶ ɨɞɧɨ 

ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɭɫɥɨɜɢɣ, ɩɪɟɠɞɟ ɱɟɦ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɧɨɜɨɦɭ ɭɱɟɛɧɨɦɭ ɨɛɴɟɤ-

ɬɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɭɱɟɛɧɵɟ ɤɭɪɫ ɧɚ ɨɫɧɨɜɟ ɨɰɟɧɤɢ ɡɧɚɧɢɣ ɤɚɠɞɨ-

ɝɨ ɭɱɟɧɢɤɚ. 

Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɪɚɛɨɬɵ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ILIAS ɩɪɟɞɥɚɝɚɟɬ ɢɧɬɟɝɪɢɪɨ-

ɜɚɧɧɵɟ ɫɪɟɞɫɬɜɚ. Ⱦɚɧɧɵɟ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ 

ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɝɪɟɫɫɚ ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɤɚɤ ɫɬɭɞɟɧɬɚɦɢ, ɬɚɤ ɢ ɩɪɟɩɨ-

ɞɚɜɚɬɟɥɹɦɢ. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɜɨɩɪɨɫɨɜ: 

– ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɜɵɛɨɪ; 

– ɟɞɢɧɢɱɧɵɣ ɜɵɛɨɪ; 

– ɭɩɨɪɹɞɨɱɢɜɚɧɢɟ ɨɬɜɟɬɨɜ; 

– ɫɜɨɛɨɞɧɵɣ ɜɜɨɞ; 

– ɝɪɚɮɢɱɟɫɤɢɣ ɜɨɩɪɨɫ (ɩɨɢɫɤ ɨɬɜɟɬɚ ɧɚ ɚɤɬɢɜɧɨɦ ɢɡɨɛɪɚɠɟɧɢɟ). 

ȼɨɩɪɨɫɵ ɯɪɚɧɹɬɫɹ ɜ ɛɚɧɤɟ ɜɨɩɪɨɫɨɜ ɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟɫɤɨɥɶɤɨ 

ɪɚɡ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɬɟɫɬɚ. ȼɫɟ ɜɢɞɵ ɢ ɬɢɩɵ ɜɨɩɪɨɫɨɜ ɦɨɝɭɬ 
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ɛɵɬɶ ɫɨɱɟɬɚɟɦɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɬɟɫɬɚ. ɉɨɞɞɟɪɠɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɤɨɥɢɱɟɫɬɜɚ 

ɛɚɥɥɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɡɚ ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɯɟɦ ɞɥɹ ɨɰɟɧɤɢ ɢ ɩɪɟɞɟɥ 

ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɩɨɥɭɱɟɧɧɵɯ ɨɬɜɟɬɚɯ (ɧɚɩɪɢɦɟɪ, ɨɩɢɫɤɢ). 

ɇɚɢɛɨɥɶɲɟɣ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ILIAS ɹɜɥɹɟɬɫɹ ɟɝɨ ɧɚɩɪɚɜɥɟ-

ɧɢɟ ɪɚɡɜɢɬɢɹ, ɪɚɡɪɚɛɨɬɱɢɤɢ ɫɬɚɪɚɸɬɫɹ ɧɚɞɟɥɢɬɶ ɫɢɫɬɟɦɭ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦ 

ɫɪɟɞɫɬɜɚɦɢ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɪɟɞɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫɨɯɪɚɧɹɹ ɝɢɛɤɨɫɬɶ ɫɢ-

ɫɬɟɦɵ.  

Ʉ ɫɨɠɚɥɟɧɢɸ, ILIAS ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɫɬɨɬɨɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɹɜɥɹɸɬɫɹ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵ-

ɦɢ ɤɚɱɟɫɬɜɚɦɢ ɫɢɫɬɟɦɵ, ɯɨɬɶ ɢ ɫɬɚɪɚɧɢɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɭɧɢɮɢ-

ɤɚɰɢɸ ɢɧɬɟɪɮɟɣɫɨɜ ɩɨɞɫɢɫɬɟɦ, ɧɚ ɩɪɚɤɬɢɤɟ ɢɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɩɨɥɭɱɢɥɫɹ ɞɨ-

ɫɬɚɬɨɱɧɨ ɧɚɝɪɨɦɨɠɞёɧɧɵɦ ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɪɨɫɬɚɬɟ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ. 

Moodle 

Moodle — ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɭɪɫɚɦɢ (ɷɥɟɤɬɪɨɧɧɨɟ ɨɛɭɱɟɧɢɟ), ɬɚɤɠɟ 

ɢɡɜɟɫɬɧɚɹ ɤɚɤ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɛɭɱɟɧɢɟɦ ɢɥɢ ɜɢɪɬɭɚɥɶɧɚɹ ɨɛɭɱɚɸɳɚɹ ɫɪɟ-

ɞɚ. əɜɥɹɟɬɫɹ ɚɛɛɪɟɜɢɚɬɭɪɨɣ ɨɬ ɚɧɝɥ. Modular Object-Oriented Dynamic Learning 

Environment (ɦɨɞɭɥɶɧɚɹ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɨɛɭɱɚɸɳɚɹ 

ɫɪɟɞɚ). ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɨɛɨɞɧɨɟ (ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɟɫɹ ɩɨ ɥɢɰɟɧɡɢɢ GNU 

GPL) ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɟ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɫɚɣɬɵ ɞɥɹ ɨɧ-

ɥɚɣɧ-ɨɛɭɱɟɧɢɹ. 

ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɧɚɱɚɥɨɫɶ ɟɳɟ ɜ ɤɨɧɰɟ 90ɯ ɝɨɞɨɜ. ȿɟ ɫɨɡɞɚɬɟɥɶ, ɚɜɫɬɪɚ-

ɥɢɟɰ Ɇɚɪɬɢɧ Ⱦɭɝɢɚɦɚɫ ɫɩɟɰɢɚɥɢɫɬ ɜ ɨɛɥɚɫɬɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɧɚɭɤ ɢ ɨɛɪɚɡɨɜɚ-

ɧɢɹ, ɡɚɳɢɬɢɜɲɢɣ ɞɨɤɬɨɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɩɨ ɩɪɨɛɥɟɦɚɬɢɤɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɢɧɬɟɪɧɟɬ-ɨɛɭɱɟɧɢɢ. 

ɉɟɪɜɚɹ ɜɟɪɫɢɹ Moodle ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɜ 2002 ɝɨɞɭ. ȼɟɪɫɢɹ Moodle 2.0 

ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɤɨɧɰɟ 2010 ɝɨɞɚ, ɢ, ɩɨɦɢɦɨ ɦɧɨɠɟɫɬɜɚ ɧɨɜɨɜɜɟɞɟɧɢɣ, ɩɪɢ-

ɜɟɥɚ ɭɠɟ ɧɟɫɤɨɥɶɤɨ ɭɫɬɚɪɟɜɲɟɟ ɹɞɪɨ ɫɢɫɬɟɦɵ ɤ ɫɨɜɪɟɦɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɢɧ-

ɬɟɪɧɟɬɚ. Ɋɟɥɢɡ ɜɟɪɫɢɢ Moodle 3.0 ɫɨɫɬɨɹɥɫɹ 16 ɧɨɹɛɪɹ 2015 ɝɨɞɚ. 
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ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ Moodle ɹɜɥɹɟɬɫɹ 

ɫɚɦɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫ ɫɚɦɵɦ ɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. ɂɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧ-

ɧɨɝɨ ɨɛɭɱɟɧɢɹ Moodle ɩɟɪɟɜɟɞɟɧ ɧɚ 82 ɹɡɵɤɚ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɱɬɢ ɜ 50 ɬɵɫɹ-

ɱɚɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɡ ɛɨɥɟɟ ɱɟɦ 200 ɫɬɪɚɧ ɦɢɪɚ.  

ɍɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɫɢɫɬɟɦɟ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧ ɜ ɤɭɪɫɚɯ. Ʉɭɪɫɵ ɦɨɝɭɬ ɛɵɬɶ 

ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɨɞɟɪɠɢɦɨɝɨ. ɋɨɞɟɪɠɢɦɨɟ 

ɤɭɪɫɨɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɟɫɭɪɫɵ (ɜɟɛ-ɫɬɪɚɧɢɰɵ, ɮɚɣɥɵ), ɷɥɟɦɟɧɬɵ ɞɟɹɬɟɥɶɧɨɫɬɢ 

— activities (ɡɚɞɚɧɢɹ, ɬɟɫɬɵ, ɮɨɪɭɦɵ, ɚɧɤɟɬɵ ɢ ɬ. ɞ.) ɢ ɛɥɨɤɢ (ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɧɚɜɢɝɚɰɢɹ, ɢɧɮɨɪɦɚɰɢɹ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥ ɧɚ ɫɬɪɚɧɢɰɟ ɤɭɪɫɚ). Ɉɛɭɱɚɸɳɢɣ ɦɨ-

ɠɟɬ ɩɥɚɧɢɪɨɜɚɬɶ ɨɧɥɚɣɧ-ɨɛɭɱɟɧɢɟ, ɝɢɛɤɨ ɧɚɫɬɪɚɢɜɚɬɶ ɞɨɫɬɭɩ ɤ ɭɱɟɛɧɵɦ ɷɥɟ-

ɦɟɧɬɚɦ, ɞɟɥɚɬɶ ɦɚɫɫɨɜɭɸ ɢ ɜɵɛɨɪɨɱɧɭɸ ɪɚɫɫɵɥɤɭ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱɚɸɳɢɯɫɹ.  

ȼɨɡɦɨɠɧɚ ɪɟɚɥɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ ɩɨ ɝɪɭɩɩɚɦ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɤɭɪɫɚ, ɚ ɬɚɤ-

ɠɟ ɨɩɟɪɢɪɨɜɚɧɢɟ «ɝɥɨɛɚɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ» ɜ ɪɚɦɤɚɯ ɜɫɟɝɨ ɫɚɣɬɚ ɢɥɢ ɤɚɬɟɝɨɪɢɢ 

ɤɭɪɫɨɜ.  

ȼ ɫɢɫɬɟɦɟ Moodle ɢɦɟɟɬɫɹ ɦɨɳɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜ ɢ ɚɧɚɥɢɡɚ 

ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ. ȼɨɡɦɨɠɧɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ SCORM 1.2. ɂɦɟɟɬɫɹ 

ɜɫɬɪɨɟɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ (ɧɟ ɦɝɧɨɜɟɧɧɵɦɢ). Ʉɚɠɞɵɣ ɩɨɥɶɡɨɜɚ-

ɬɟɥɶ ɢɦɟɟɬ ɞɨɦɚɲɧɸɸ ɫɬɪɚɧɢɰɭ (ɩɟɪɫɨɧɚɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ). 

ȼɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɩɨɝɪɭɠɟɧɢɹ ɜ ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɢ ɩɪɨɟɤɬɧɨɟ ɨɛɭɱɟɧɢɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɚɤɢɟ ɷɥɟɦɟɧɬɵ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤɚɤ: ɝɥɨɫɫɚɪɢɣ 

(ɫɨɫɬɚɜɥɟɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ-ɡɧɚɱɟɧɢɣ), ɛɚɡɚ ɞɚɧɧɵɯ, ɜɢɤɢ (ɫɨɜɦɟɫɬ-

ɧɨɟ ɫɨɡɞɚɧɢɟ ɧɚɛɨɪɨɜ ɜɟɛ-ɫɬɪɚɧɢɰ), ɫɟɦɢɧɚɪ (ɪɚɛɨɬɚ ɩɨ ɨɰɟɧɤɟ ɫɨɤɭɪɫɧɢɤɨɜ). 

Ⱦɥɹ ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɚɧɨ ɦɧɨɠɟɫɬɜɨ ɩɥɚɝɢɧɨɜ, 

ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ, ɜ ɬɨɦ ɱɢɫɥɟ, ɪɟɚɥɢɡɨɜɚɬɶ ɢɧɬɟɝɪɚɰɢɸ ɫ ɫɢɫɬɟɦɚɦɢ ɜɟɛ-

ɤɨɧɮɟɪɟɧɰɢɣ (Openmeeting, Big Blue Button), ɮɚɣɥɨɜɵɦɢ ɯɪɚɧɢɥɢɳɚɦɢ 

(Dropbox, Google Drive ɢ ɬ.ɩ.), ɫɢɫɬɟɦɚɦɢ ɚɧɬɢ ɩɥɚɝɢɚɬɚ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɨɪɬ-

ɮɨɥɢɨ. Ɋɟɚɥɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɩɪɢɫɜɨɟɧɢɹ ɧɚɝɪɚɞ (Badges), ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫ 
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Open Badges. Ȼɚɡɨɜɚɹ ɬɟɦɚ ɨɮɨɪɦɥɟɧɢɹ ɚɞɚɩɬɢɪɨɜɚɧɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɦɨɛɢɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ Android, iOS ɢ Windows. 

ɍɩɪɚɜɥɟɧɢɟ ɬɟɫɬɨɜɵɦɢ ɜɨɩɪɨɫɚɦɢ ɜ Moodle ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ «Ȼɚɧɤ 

ɜɨɩɪɨɫɨɜ». Ɍɟɫɬɵ ɦɨɝɭɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɬɟɤɭɳɟɝɨ, ɢɬɨɝɨɜɨɝɨ 

ɤɨɧɬɪɨɥɹ ɢɥɢ ɷɬɨ ɦɨɝɭɬ ɛɵɬɶ ɬɟɫɬɵ-ɬɪɟɧɚɠёɪɵ. ɉɪɢ ɷɬɨɦ, ɬɟɫɬɨɜɵɟ ɜɨɩɪɨɫɵ 

ɦɨɝɭɬ ɛɵɬɶ ɨɛɳɢɦɢ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɬɟɫɬɨɜ, ɚ ɬɚɤɠɟ ɜɵɛɢɪɚɬɶɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛ-

ɪɚɡɨɦ ɢɡ ɧɟɤɨɬɨɪɨɝɨ ɧɚɛɨɪɚ ɜɨɩɪɨɫɨɜ — ɨɛɚ ɷɬɢ ɭɫɥɨɜɢɹ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚ-

ɧɵ ɛɥɚɝɨɞɚɪɹ «Ȼɚɧɤɭ ɜɨɩɪɨɫɨɜ». Ʉɪɨɦɟ ɬɨɝɨ, ɢɫɩɨɥɶɡɭɹ «Ȼɚɧɤ ɜɨɩɪɨɫɨɜ» ɥɟɝɤɨ 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɧɚɞ ɫɨɡɞɚɧɢɟɦ ɬɟɫɬɨɜɵɯ ɜɨɩɪɨɫɨɜ ɢ ɛɵɫɬɪɨ 

ɧɚɣɬɢ ɧɭɠɧɵɣ ɜɨɩɪɨɫ ɞɥɹ ɬɟɫɬɚ. 

Ȼɚɡɨɜɚɹ ɫɛɨɪɤɚ Moodle ɜɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 

ɬɟɫɬɨɜɵɯ ɜɨɩɪɨɫɨɜ: 

– ɜɵɛɨɪ ɨɞɧɨɝɨ/ɧɟɫɤɨɥɶɤɢɯ ɢɡ ɧɟɫɤɨɥɶɤɢɯ; 

– ɢɫɬɢɧɚ / ɥɨɠɶ; 

– ɤɪɚɬɤɢɣ ɨɬɤɪɵɬɵɣ ɨɬɜɟɬ (ɢɥɢ «ɜɨɩɪɨɫ ɫ ɩɪɨɩɭɫɤɨɦ»); 

– ɱɢɫɥɨɜɨɣ ɨɬɜɟɬ; 

– ɜɵɱɢɫɥɹɟɦɵɣ (ɩɨ ɮɨɪɦɭɥɟ) ɨɬɜɟɬ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ; 

– ɷɫɫɟ (ɩɪɨɜɟɪɹɟɬɫɹ ɜɪɭɱɧɭɸ); 

– ɜɥɨɠɟɧɧɵɟ ɨɬɜɟɬɵ (ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ); 

– ɜɵɛɨɪ ɩɪɨɩɭɳɟɧɧɵɯ ɫɥɨɜ ɜ ɬɟɤɫɬɟ; 

– ɩɟɪɟɬɚɳɢɬɟ ɜ ɬɟɤɫɬ (Ɋɢɫɭɧɨɤ 1.4); 

– ɩɟɪɟɬɚɳɢɬɟ ɦɚɪɤɟɪɵ. 



 

16 

 

Ɋɢɫɭɧɨɤ 1.4 — Ɍɢɩ ɜɨɩɪɨɫɚ "ɩɟɪɟɬɚɳɢɬɟ ɜ ɬɟɤɫɬ" 

Moodle ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭ-

ɱɟɧɢɹ ɦɧɨɝɢɦɢ ɭɧɢɜɟɪɫɢɬɟɬɚɦɢ ɦɢɪɚ. Moodle ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ, 

ɧɚɱɢɧɚɹ ɫɨ ɫɬɨɢɦɨɫɬɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɭɪɫɚ ɢ ɩɨɞɞɟɪɠɤɢ ɪɭɫɫɤɨɝɨ ɢɧɬɟɪɮɟɣ-

ɫɚ, ɢ ɡɚɤɚɧɱɢɜɚɹ ɲɢɪɨɤɢɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. Ɉɞɧɚɤɨ ɜ ɫɢ-

ɫɬɟɦɟ Moodle ɧɚɪɹɞɭ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɫɭɳɟɫɬɜɭɸɬ ɢ ɧɟɤɨ-

ɬɨɪɵɟ ɧɟɞɨɫɬɚɬɤɢ. Ɍɚɤ ɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɩɪɨɛɥɟɦɵ ɫ ɩɨɥɭɱɟɧɢ-

ɟɦ ɤɚɱɟɫɬɜɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɭɡɵ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɦɟɬɶ ɜ ɲɬɚɬɟ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ ɩɨ 

Moodle ɞɥɹ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɫɢɫɬɟɦɵ. ɋɭɦɦɚ ɡɚɬɪɚɬ ɭɱɟɛɧɨɝɨ ɡɚ-

ɜɟɞɟɧɢɹ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɬɚɤɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ ɜ ɝɨɞ ɦɨɠɟɬ ɩɪɟɜɵɫɢɬɶ ɫɬɨɢɦɨɫɬɶ 

ɜɧɟɞɪɟɧɢɹ ɤɨɦɦɟɪɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ.  

ɂɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ Moodle ɹɜɥɹɟɬɫɹ ɫɟɬɶ ɩɚɪɬɧɟɪɨɜ, 

ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɭɫɥɭɝɢ ɩɨ ɭɫɬɚɧɨɜɤɟ, ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɟ, ɯɨɫɬɢɧɝɭ ɢ 

ɬ.ɞ. 
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eFront — ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɬɮɨɪɦɭ ɞɥɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɫɨ-

ɱɟɬɚɸɳɚɹ ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɛɭɱɟɧɢɟɦ ɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɫɨɡɞɚɧɢɹ ɭɱɟɛɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɧɚɱɚɥɚɫɶ ɜ 2001 ɝɨɞɭ, ɤɚɤ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɟɤɬ 

ɫɩɨɧɫɢɪɭɟɦɵɣ ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ Ƚɪɟɰɢɢ. ɋɬɚɛɢɥɶɧɚɹ ɜɟɪɫɢɹ ɫɢɫɬɟɦɵ ɛɵɥɚ ɨɩɭɛ-

ɥɢɤɨɜɚɧɚ ɜ 2005 ɝɨɞɭ ɫ ɩɨɞɞɟɪɠɤɚ ɫɬɚɧɞɚɪɬɚ SCORM ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨ-

ɝɢɢ AJAX. ȼ ɬɟɱɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ ɞɜɭɯ ɥɟɬ eFront ɛɵɥɚ ɩɟɪɟɩɢɫɚɧɚ ɫ ɧɭɥɹ, 

ɛɵɥɢ ɜɧɟɫɟɧɵ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɫɧɨɜɧɨɣ ɫɬɪɭɤɬɭɪɟ ɫɢɫɬɟɦɵ, ɢ ɜ ɫɟɧ-

ɬɹɛɪɟ 2007 ɝɨɞɚ ɫɢɫɬɟɦɚ ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɩɨɞ ɥɢɰɟɧɡɢɟɣ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ 

ɤɨɞɨɦ. ɉɨɫɥɟɞɧɹɹ ɜɟɪɫɢɹ eFrontPro ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 2014 ɝɨɞɚ 

https://www.efrontlearning.com/press, ɩɨ ɫɭɬɢ ɩɪɟɞɫɬɚɜɥɹɹ ɫɨɛɨɣ ɚɛɫɨɥɸɬɧɨ ɧɨ-

ɜɵɣ ɩɪɨɞɭɤɬ ɩɟɪɟɩɢɫɚɧɧɵɣ ɫ ɧɭɥɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɜɟɛ-

ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɚɪɚɞɢɝɦ ɜ ɜɟɛ ɞɢɡɚɣɧɟ.  ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟ-

ɦɵ ɜɟɞɟɬɫɹ, ɩɨɫɥɟɞɧɹɹ ɫɬɚɛɢɥɶɧɚɹ ɜɟɪɫɢɹ eFrontPro ɫ ɨɛɧɨɜɥɟɧɢɟɦ 4.5 ɨɬ 8 ɫɟɧ-

ɬɹɛɪɹ 2016 ɝɨɞɚ. 

eFrontPro ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɫɨɡɞɚɧɢɹ, 

ɤɚɤ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɛɭɱɚɸɳɢɯ ɤɭɪɫɨɜ, ɬɚɤ ɢ ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɦɟɲɚɧɧɵɣ ɜɚɪɢɚɧɬ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɋɢɫɬɟɦɚ eFrontPro ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɜ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ ɪɚɡɧɨɝɨ ɮɨɪɦɚɬɚ, ɧɨ ɜɫɟ ɠɟ ɩɨɥɭɱɢɥɚ ɛɨɥɶɲɟɟ ɩɪɢ-

ɡɧɚɧɢɟ ɫɪɟɞɢ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɪɚɡɥɢɱɧɨɝɨ ɦɚɫɲɬɚɛɚ ɤɚɤ ɫɪɟɞɚ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɭɱɟɧɢɹ, ɚɬɬɟɫɬɚɰɢɢ ɢ ɨɬɛɨɪɚ ɫɨɬɪɭɞɧɢɤɨɜ [30].  

ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɚɧɟɥɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɫɢɫɬɟɦɵ eFront, ɧɚ 

ɤɨɬɨɪɨɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɞɨɫɬɭɩɧɵɟ ɤ ɧɚɫɬɪɨɣɤɟ ɩɚɪɚɦɟɬɪɵ ɤɭɪɫɚ, ɚ ɬɚɤɠɟ ɚɤɬɢɜ-

ɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
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Ɋɢɫɭɧɨɤ 1.5 — ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ 

ȼ ɫɢɫɬɟɦɟ ɱɟɬɤɨ ɜɵɞɟɥɟɧɵ ɦɨɞɭɥɢ, ɧɚɜɢɝɚɰɢɹ ɩɨ ɤɨɬɨɪɵɦ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɢɤɨɧɤɚɦɢ ɧɚ ɝɥɚɜɧɨɣ ɫɬɪɚɧɢɰɟ, ɢ ɛɵɫɬɪɵɦ ɞɨɫɬɭɩɨɦ ɤ ɨɬɞɟɥɶɧɵɦ ɦɨɞɭɥɹɦ ɜ 

ɜɢɞɟ ɜɤɥɚɞɨɤ ɜɜɟɪɯɭ ɫɬɪɚɧɢɰɵ. ɍɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɭɪɨɤɚɯ, ɤɨɬɨ-

ɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɟɞɢɧɟɧɵ ɜ ɤɭɪɫɵ, ɚ ɬɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɦɨɝɭɬ ɫɬɚɬɶ ɫɨɫɬɚɜ-

ɥɹɸɳɟɣ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ. 

ɍɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɭɪɨɤɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɦɢ 

ɜɟɛ-ɫɬɪɚɧɢɰɚɦɢ, ɮɚɣɥɚɦɢ, ɬɟɫɬɚɦɢ, ɩɪɨɟɤɬɚɦɢ (ɡɚɞɚɧɢɹɦɢ), ɨɩɪɨɫɚɦɢ, SCORM, 

ɮɨɪɭɦɚɦɢ.  

ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ eFrontPro ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɨɳɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ 

ɨɰɟɧɤɢ ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɩɪɨɫɚ ɦɨɠɧɨ ɭɤɚɡɚɬɶ 

ɧɚɜɵɤɢ ɧɚ ɩɪɨɜɟɪɤɭ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧ ɜɨɩɪɨɫ, ɱɬɨ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɩɪɢ ɧɟɭɞɨ-

ɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɩɨɪɨɠɞɟɧɢɢ ɬɟɫɬɚ ɜ ɰɟɥɨɦ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɤɚɡɚɬɶ ɩɨɥɶɡɨ-

ɜɚɬɟɥɸ ɧɚ ɬɨɬ ɦɚɬɟɪɢɚɥ ɤɨɬɨɪɵɣ ɨɧ ɨɫɜɨɢɥ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ. 

ɋɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ 

ɜɨɩɪɨɫɨɜ: 

– ɡɚɩɨɥɧɢɬɶ ɩɪɨɩɭɫɤ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɡɚɩɨɥɧɢɬɶ ɩɪɨɩɭɳɟɧɧɵɟ ɫɥɨɜɚ 

ɜɨ ɮɪɚɡɟ; 
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– ɫɜɨɛɨɞɧɵɣ ɬɟɤɫɬ ɢɥɢ ɡɚɝɪɭɡɤɚ ɮɚɣɥɨɜ: ɝɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɝɪɭɠɚɟɬ ɮɚɣɥ 

(ɧɚɩɪɢɦɟɪ, ɷɫɫɟ ɜ ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ) ɨɬɜɟɬ ɩɪɨɜɟɪɹɟɬɫɹ ɜ ɪɭɱɧɭɸ ɤɭɪɚɬɨɪɨɦ; 

– ɫɜɨɛɨɞɧɵɣ ɬɟɤɫɬ ɫ ɤɥɸɱɟɜɵɦɢ ɫɥɨɜɚɦɢ: ɩɨɯɨɠ ɧɚ ɩɪɟɞɵɞɭɳɢɣ ɬɢɩ, ɧɨ 

ɞɥɹ ɧɟɝɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɧɚ ɨɫɧɨɜɟ ɫɨɞɟɪɠɚɧɢɹ ɢɥɢ 

ɨɬɫɭɬɫɬɜɢɹ ɤɥɸɱɟɜɵɯ ɫɥɨɜ ɜ ɬɟɤɫɬɟ; 

– ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɜɵɛɨɪ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɥɢ ɧɟ-

ɫɤɨɥɶɤɨ ɨɬɜɟɬɨɜ ɢɡ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɫɩɢɫɤɚ; 

– ɫɨɨɬɜɟɬɫɬɜɢɹ: ɝɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɫɨɩɨɫɬɚɜɢɬɶ ɫɜɹɡɚɧɧɵɟ ɷɥɟɦɟɧ-

ɬɵ (ɜɨɩɪɨɫɵ ɢ ɨɬɜɟɬɵ, ɫɥɨɜɚ ɧɚ ɹɡɵɤɟ ɫ ɢɯ ɩɟɪɟɜɨɞɨɦ ɜ ɞɪɭɝɨɣ ɢ ɬ.ɞ.); 

– ɢɫɬɢɧɚ/ɥɨɠɶ: ɝɞɟ ɨɛɭɱɚɟɦɵɣ ɞɨɥɠɟɧ ɨɩɪɟɞɟɥɢɬɶ, ɫɩɪɚɜɟɞɥɢɜɨ ɥɢ 

ɭɬɜɟɪɠɞɟɧɢɟ, ɢɥɢ ɧɟɬ; 

– ɩɟɪɟɬɚɫɤɢɜɚɧɢɟ: ɛɨɥɟɟ "ɢɧɬɟɪɚɤɬɢɜɧɵɣ" ɜɚɪɢɚɰɢɹ ɧɚ ɬɟɦɭ ɬɢɩɚ ɜɨɩɪɨɫɚ 

ɧɚ ɭɫɬɚɧɨɜɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ; 

– ɦɚɬɪɢɰɚ: ɧɟɫɤɨɥɶɤɨ ɜɨɩɪɨɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɫɟɬɤɟ ɢ ɩɪɚɜɢɥɶɧɵɟ ɨɬ-

ɜɟɬɵ ɡɚɜɢɫɹɬ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɝɨɥɨɜɤɨɜ; 

– ɭɤɚɡɚɬɶ ɨɛɥɚɫɬɶ: ɜɢɞ ɜɢɡɭɚɥɶɧɨɝɨ ɬɢɩɚ ɜɨɩɪɨɫɚ, ɤɨɬɨɪɵɣ ɩɪɨɫɢɬ ɩɨɥɶɡɨ-

ɜɚɬɟɥɹ, ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɤɪɟɬɧɭɸ ɨɛɥɚɫɬɶ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ; 

– ɱɚɫɬɢɱɧɚɹ ɤɨɪɪɟɤɬɧɨɫɬɶ: ɩɨɯɨɠ ɧɚ ɜɨɩɪɨɫɵ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɜɚɪɢɚɧɬɚɦɢ, 

ɧɨ ɩɨɡɜɨɥɹɟɬ, ɩɪɢ ɫɨɡɞɚɧɢɢ, ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɥɢɱɧɵɟ ɨɰɟɧɤɢ ɤɨɪɪɟɤɬɧɨɫɬɢ ɞɥɹ 

ɤɚɠɞɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɜ ɫɢɫɬɟɦɟ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɭɸ ɞɨɦɚɲɧɸɸ ɫɬɪɚɧɢɰɭ ɫ ɩɥɚ-

ɧɨɦ ɡɚɧɹɬɢɣ. Ɋɨɥɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɟ ɧɚɛɨɪɵ ɩɪɚɜ, ɩɨɷɬɨɦɭ ɚɞ-

ɦɢɧɢɫɬɪɚɬɨɪ ɫɢɫɬɟɦɵ ɧɟ ɦɨɠɟɬ ɩɚɪɚɥɥɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɢ ɨɛɭɱɚɸɳɟɝɨ 

ɢɥɢ ɨɛɭɱɚɸɳɟɝɨɫɹ (ɜ ɨɬɥɢɱɢɟ ɨɬ Moodle). Ɉɞɧɚɤɨ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢ-

ɤɪɟɩɢɬɶ ɧɟɫɤɨɥɶɤɨ ɩɪɨɮɢɥɟɣ ɤ ɨɞɧɨɦɭ ɥɨɝɢɧɭ. 

Ɉɫɧɨɜɧɨɣ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɢɫɬɟɦɵ eFront, ɹɜɥɹɥɫɹ ɟɟ ɢɧ-

ɬɟɪɮɟɣɫ. ɇɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ, ɪɚɡɪɚɛɨɬɱɢɤɢ, ɫɬɚɪɚɥɢɫɶ ɫɞɟɥɚɬɶ ɟɝɨ 

ɩɪɨɫɬɵɦ ɢ ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɦ. ȼ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɫɢɫɬɟɦɵ eFrontPro ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɨɜɪɟɦɟɧɧɵɟ ɜɟɛ-

ɬɟɯɧɨɥɨɝɢɢ (JQueru, Bootstrap-3, HTML5, CSS3) ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɪɚɡɪɚɛɨɬɱɢɤɚɦ, 
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ɫɨɡɞɚɬɶ ɫɨɜɪɟɦɟɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɜɟɥɢɤɨɥɟɩɧɨ ɜɵɝɥɹɞɹɳɢɣ ɢ 

ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɫɨɯɪɚɧɢɬɶ ɩɪɨɫɬɚɬɭ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɹ ɢ ɧɚɞɟɠɧɨɫɬɶ. 

ɋɢɫɬɟɦɚ eFront ɩɨɥɶɡɭɟɬɫɹ ɧɟ ɛɨɥɶɲɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɫɪɟɞɢ ɭɱɟɛɧɵɯ ɡɚ-

ɜɟɞɟɧɢɣ, ɬɚɤ ɤɚɤ ɛɨɥɶɲɟ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɤɨɦɦɟɪɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. 

ATutor LMS 

ATutor — ɋɢɫɬɟɦɚ ɨɛɭɱɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɟɧɬɨɦ ɫ ɨɬɪɵɬɵɦ ɢɫɯɨɞ-

ɧɵɦ ɤɨɞɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ Ƚɪɟɝɨɦ Ƚɚɣ ɩɪɢ ɐɟɧɬɪɟ ɚɞɚɩɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɪɟɫɭɪɫɨɜ ɭɧɢɜɟɪɫɢɬɟɬɚ Ɍɨɪɨɧɬɨ. ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ IMS/SCORM. ɉɟɪɜɚɹ 

ɜɟɪɫɢɹ ɫɢɫɬɟɦɵ ATutor 1.0 ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɜ 2002ɝ. ATutor ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɚɡ-

ɧɵɯ ɫɬɪɚɧɚɯ, ɢɦɟɟɬ ɥɨɤɚɥɢɡɚɰɢɸ ɛɨɥɟɟ ɱɟɦ ɧɚ ɩɹɬɧɚɞɰɚɬɢ ɹɡɵɤɚɯ, ɧɚɫɱɢɬɵɜɚɟɬ 

ɛɨɥɟɟ ɫɨɪɨɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɹɡɵɤɨɜɵɯ ɦɨɞɭɥɟɣ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɯɨɞɹɬ-

ɫɹ ɜ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ. 

Ʉɨɧɰɟɩɰɢɹ ATutor ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɝɨ ɩɪɨɟɤɬɚ, ɪɚɡ-

ɪɚɛɚɬɵɜɚɟɦɨɝɨ Ƚɪɷɝɨɦ Ƚɚɣ ɜɨ ɜɪɟɦɹ ɨɛɭɱɟɧɢɹ ɜ ɚɫɩɢɪɚɧɬɭɪɟ ɜ 1994ɝ. ȼ ɪɚɦɤɚɯ 

ɷɬɨɝɨ ɩɪɨɟɤɬɚ Ƚɪɷɝ Ƚɚɣ ɪɚɡɪɚɛɚɬɵɜɚɥ ɨɧɥɚɣɧ ɤɭɪɫ ɩɨɞ ɧɚɡɜɚɧɢɟɦ Learning to 

Learn (ɫ ɚɧɝ. — ɭɱɢɬɶɫɹ ɭɫɜɚɢɜɚɬɶ ɡɧɚɧɢɹ). Ʉɭɪɫ ɪɚɫɫɤɚɡɵɜɚɥ ɫɬɭɞɟɧɬɚɦ ɨɛ ɨɛɭ-

ɱɟɧɢɢ ɧɚɜɵɤɚɦ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɪɚɡɥɢɱɢɹɯ ɢ ɛɵɥ ɧɚɩɪɚɜɥɟɧ ɧɚ ɪɚɡɜɢɬɢɟ ɫɚɦɨ-

ɫɨɡɧɚɧɢɹ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɹɦ, ɱɬɨɛɵ ɩɨɦɨɱɶ ɭɱɚɳɢɦɫɹ ɥɭɱɲɟ 

ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɪɚɡɥɢɱɧɵɦ ɚɫɩɟɤɬɚɦ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼ ɩɨɫɥɟɞɭɸɳɟɦ, 

ɩɨɫɥɟ ɞɜɭɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 1999 ɢ 2000 ɝɨɞɚɯ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɞɨɫɬɭɩɧɨɫɬɶ 

ɨɧɥɚɣɧ-ɤɭɪɫɨɜ ɥɸɞɹɦ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ, ɛɵɥɨ ɡɚɞɚɧɨ ɨɫɧɨɜɧɨɟ 

ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɨɣ ɜɫɟ ɩɨɥɶɡɨɜɚɬɟɥɢ, ɫɦɨɝɥɢ ɛɵ ɜ ɩɨɥ-

ɧɨɣ ɦɟɪɟ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɜɨ ɜɫɟɯ ɚɫɩɟɤɬɚɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɚɤ ɜ 

ɪɨɥɟ ɭɱɚɳɟɝɨɫɹ, ɬɚɤ ɢ ɜ ɪɨɥɟ ɩɪɟɩɨɞɚɜɚɬɟɥɹ.  

ATutor ɩɟɪɜɚɹ ɫɢɫɬɟɦɚ ɨɛɭɱɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɟɧɬɨɦ ɩɨɥɧɨɫɬɶɸ ɩɨɞ-

ɞɟɪɠɢɜɚɟɦɚɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɞɨɫɬɭɩɧɨɫɬɢ W3CWCAG (Web Content 

Accessibility Guidelines) ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɷɬɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɪɟɫɭɪɫ ɞɨɥɠɟɧ 
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ɛɵɬɶ ɞɨɫɬɭɩɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɧɚɪɭɲɟɧɢɹɦɢ 

ɡɞɨɪɨɜɶɹ. 

Ɉɫɧɨɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɫɢɫɬɟɦɵ — ɷɬɨ ɩɨɞɞɟɪɠɤɚ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɫɬɚɧɞɚɪɬɨɜ ɞɨɫɬɭɩɧɨɫɬɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ, ɬɚɤɢɟ ɤɚɤ W3C 

WCAG 2.0, ISO/IEC 24751, OpenSocial 1.0, SCORM 1.2 LMS RTE3 ɢ ɦɧɨɝɢɟ 

ɞɪɭɝɢɟ, ɫɨ ɫɩɢɫɤɨɦ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ 

ATutor. 

ɂɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɩɪɨɫɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɤ ɬɨɦ ɭɠɟ ɩɨɞɞɟɪɠɤɚ ɫɬɚɧ-

ɞɚɪɬɨɜ ɞɨɫɬɭɩɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɜɟɥɢɱɟɧɧɵɟ ɲɪɢɮɬɵ ɢɥɢ 

ɧɟɣɬɪɚɥɶɧɭɸ ɰɜɟɬɨɜɭɸ ɫɯɟɦɭ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ɍɚɤ ɠɟ, ɜ ɫɢɫɬɟɦɟ ɟɫɬɶ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɫɯɟɦ ɨɮɨɪɦɥɟɧɢɹ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɧɞɚɪɬɨɜ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɜ ATutor, ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɤɚɤ ɷɥɟɤɬɪɨɧɧɵɟ ɤɭɪɫɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɞɪɭɝɢɯ ɫɢɫɬɟɦ (ɩɪɢ ɭɫɥɨɜɢɢ, 

ɱɬɨ ɫɢɫɬɟɦɚ ɞɥɹ ɤɨɬɨɪɨɣ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɤɭɪɫ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɞɢɧ ɢɡ ɢɫɩɨɥɶɡɭ-

ɟɦɵɯ ɫɬɚɧɞɚɪɬɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ) ɬɚɤ ɢ ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ 

ɤɭɪɫɵ ɢɫɩɨɥɶɡɭɹ ɥɸɛɨɣ ɫɩɨɫɨɛ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. 

ɇɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɩɪɨɝɪɚɦɦɵ[24] ɪɚɡɦɟɳɟɧ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ɤɭɪɫ 

ɞɥɹ ɡɧɚɤɨɦɫɬɜɚ ɫ ɫɢɫɬɟɦɨɣ (Ɋɢɫɭɧɨɤ 1.6). 

 

Ɋɢɫɭɧɨɤ 1.6 — Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ ATutor 
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ȼ ATutore ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɝɪɨɮɢɤɚɰɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɬɚɤɢɯ ɤɚɤ ɩɨɥɭ-

ɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɞɨɫɬɢɠɟɧɢɣ, ɨɬɥɢɱɢɬɟɥɶɧɵɯ ɡɧɚɱɤɨɜ, ɭɪɨɜɧɟɣ ɢ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ ɬɚɛɥɢɰɵ ɥɢɞɟɪɨɜ, ɩɨɡɜɨɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɬɢɜɢɪɨɜɚɬɶ ɭɱɚɳɢɯɫɹ ɜɢɡɭɚ-

ɥɢɡɢɪɭɹ ɪɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ. 

Ɉɰɟɧɤɚ ɡɧɚɧɢɣ ɢ ɩɨɥɭɱɟɧɧɵɯ ɧɚɜɵɤɨɜ ɜ ATutor ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɇɨɞɭɥɶ ɬɟɫɬɢɪɨɜɚɧɢɹ ATutor ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɜɨ-

ɩɪɨɫɨɜ: 

– likert (Ʌɢɤɟɪɬ) — ɬɢɩ ɜɨɩɪɨɫɚ ɬɪɟɛɭɸɳɢɣ ɨɬ ɬɟɫɬɢɪɭɟɦɨɝɨ ɭɤɚɡɚɬɶ ɫɜɨɣ 

ɜɵɛɨɪ ɧɚ ɨɫɧɨɜɟ ɲɤɚɥɵ ɫɨɝɥɚɫɢɹ ɢɥɢ ɧɟɫɨɝɥɚɫɢɹ ɫ ɤɚɤɢɦ ɥɢɛɨ ɭɬɜɟɪɠɞɟɧɢɟɦ; 

– ɢɫɬɢɧɚ/ɥɨɠɶ — ɬɢɩ ɜɨɩɪɨɫɚ ɬɪɟɛɭɸɳɢɣ ɨɬ ɬɟɫɬɢɪɭɟɦɨɝɨ ɨɩɪɟɞɟ-

ɥɢɬɶ, ɫɩɪɚɜɟɞɥɢɜɨ ɥɢ ɭɬɜɟɪɠɞɟɧɢɟ, ɢɥɢ ɧɟɬ; 

– ɦɧɨɠɟɫɬɜɟɧɧɵ ɜɵɛɨɪ — ɬɢɩ ɜɨɩɪɨɫɚ, ɨɬɜɟɬɨɦ ɧɚ ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɹɜ-

ɥɹɬɶɫɹ ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɭɬɜɟɪɠɞɟɧɢɣ; 

– ɨɬɤɪɵɬɵɣ ɜɨɩɪɨɫ — ɬɢɩ ɜɨɩɪɨɫɚ ɬɪɟɛɭɸɳɢɣ ɨɬ ɬɟɫɬɢɪɭɟɦɨɝɨ ɜɜɨɞɚ ɨɬ-

ɜɟɬɚ ɜ ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ; 

– ɫɨɩɨɫɬɚɜɥɟɧɢɟ — ɬɢɩ ɜɨɩɪɨɫɚ ɧɚ ɫɨɫɬɚɜɥɟɧɢɟ ɩɚɪ ɫɜɹɡɟɣ ɦɟɠɞɭ ɭɬɜɟɪ-

ɠɞɟɧɢɹɦɢ.  

Ɍɢɩ ɜɨɩɪɨɫɚ ɧɚ ɫɨɩɨɫɬɚɜɥɟɧɢɟ, ɞɨɫɬɭɩɟɧ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ ɝɪɚɮɢɱɟɫɤɨɦ ɢ 

ɨɛɵɱɧɨɦ. ȼ ɝɪɚɮɢɱɟɫɤɨɦ ɜɚɪɢɚɧɬɟ ɦɟɠɞɭ ɩɚɪɚɦɢ ɭɬɜɟɪɠɞɟɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬ-

ɫɹ ɰɜɟɬɧɵɟ ɥɢɧɢɢ, ɜ ɨɛɵɱɧɨɦ ɫɨɫɬɚɜɥɟɧɢɟ ɩɚɪ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɧɭɦɟɪɚɰɢɢ. 

ɋɢɫɬɟɦɚ ATutor ɩɪɨɣɞɹ ɩɭɬɶ ɨɬ ɜɵɩɭɫɤɧɨɝɨ ɩɪɨɟɤɬɚ ɞɨ ɩɨɥɧɨɰɟɧɧɨɣ ɫɢ-

ɫɬɟɦɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɹɜɥɹɟɬ ɫɨɛɨɣ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɤɨɧɰɟɩɰɢɢ ɱɬɨ 

ɷɥɟɤɬɪɨɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɭɱɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɜɫɟɯ.  

Ɋɚɡɜɢɜɚɸɳɚɹɫɹ ɤɚɤ ɧɟɤɨɦɦɟɪɱɟɫɤɢɣ ɩɪɨɟɤɬ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ 

ɢ ɪɚɡɪɚɛɚɬɵɜɚɸɳɚɹɫɹ ɫɨɨɛɳɟɫɬɜɨɦ, ɬɟɦ ɧɟ ɦɟɧɟɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɵɫɨɤɢɣ ɭɪɨ-

ɜɟɧɶ ɤɚɱɟɫɬɜɚ ɫɢɫɬɟɦɵ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɤɚɤ ɧɟ ɤɨɦɦɟɪɱɟɫɤɢɣ ɩɪɨɟɤɬ ɪɚɡɪɚɛɨɬɱɢ-

ɤɢ ɫɬɚɥɤɢɜɚɥɢɫɶ ɫ ɩɪɨɛɥɟɦɚɦɢ ɩɪɢɜɥɟɱɟɧɢɹ ɫɪɟɞɫɬɜ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɦɚɪɤɟɬɢɧɝɨ-

ɜɨɣ ɤɨɦɩɚɧɢɢ, ɞɥɹ ɩɪɨɞɜɢɠɟɧɢɹ ɫɜɨɟɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɦɢɪɨɜɵɯ ɪɵɧɤɚɯ. 
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1.2 ɉɪɨɛɥɟɦɚɬɢɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɱɚɫɬɢ 1.1 ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ(ɋȾɈ) 

ɹɜɥɹɸɬɫɹ ɹɪɤɢɦɢ ɩɪɢɦɟɪɚɦɢ ɪɚɡɜɢɬɢɹ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɩɰɢɣ ɢ ɩɨɞɯɨɞɨɜ ɤ ɩɪɨ-

ɰɟɫɫɭ ɨɪɝɚɧɢɡɚɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. Ɋɚɡɜɢɬɢɟ ɋȾɈ ɜɫɟ ɛɨɥɶɲɟ ɢɞɟɬ ɩɨ 

ɩɭɬɢ ɫɨɰɢɚɥɶɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɭɱɚɳɢɦɢɫɹ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ, ɚ 

ɬɚɤɠɟ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɬɭɩɧɨɣ ɫɪɟɞɵ ɞɥɹ ɜɫɟɯ ɥɸɞɟɣ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ.  

ȼ ɤɚɠɞɨɣ ɫɢɫɬɟɦɟ ɬɚɤ ɢɥɢ ɢɧɚɱɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɰɢɚɥɶ-

ɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ⱥɤɬɢɜɧɨ ɩɪɢɦɟɧɹɸɬ-

ɫɹ ɩɪɢɧɰɢɩɵ ɢɝɪɨɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɬɢɦɭɥ ɞɥɹ 

ɨɛɭɱɚɸɳɢɯɫɹ.  

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɫɩɨɫɨɛ ɨɰɟɧɤɢ ɧɚɱɚɥɶɧɵɯ ɧɚɜɵɤɨɜ, ɬɚɤ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɢ ɢɬɨɝɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. Ȼɨɥɶɲɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɬɟɫɬɢɪɨɜɚɧɢɟ ɤɚɤ 

ɫɩɨɫɨɛ ɫɚɦɨɤɨɧɬɪɨɥɹ, ɭɱɚɳɟɝɨɫɹ ɛɟɡ ɭɱɚɫɬɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ.  

Ȼɨɥɶɲɢɧɫɬɜɨ ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɜɨɩɪɨɫɨɜ ɬɚɤɢɯ 

ɤɚɤ: ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɜɵɛɨɪ, ɭɫɬɚɧɨɜɤɚ ɫɜɹɡɟɣ, ɫɜɨɛɨɞɧɵɣ ɬɟɤɫɬ, ɢ ɬ.ɞ.  

Ɋɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɟɬ ɪɚɡɜɢɜɚɬɶ ɢ ɫɩɨɫɨɛɵ ɬɟɫɬɢ-

ɪɨɜɚɧɢɹ, ɧɚɱɢɧɚɸɬ ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɵɟ ɬɢɩɵ ɜɨɩɪɨɫɨɜ, ɧɚɩɪɢɦɟɪ, ɜ ɤɨɬɨɪɵɯ ɨɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɨɛɥɚɫɬɶ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɢɥɢ ɡɚɩɨɥɧɢɬɶ ɩɪɨɩɭɫɤɢ 

ɜ ɬɟɤɫɬɟ ɩɟɪɟɬɚɫɤɢɜɚɹ ɫɥɨɜɚ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɬɨ ɟɫɬɶ ɩɨɹɜɥɹɸɬɫɹ 

ɷɥɟɦɟɧɬɵ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ ɧɚɩɪɚɜɥɟɧɧɵɟ ɨɰɟɧɤɢ ɬɜɨɪɱɟɫɤɢɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ 

ɫɩɨɫɨɛɧɨɫɬɟɣ ɩɨɫɬɪɨɟɧɢɹ ɨɬɜɟɬɚ.  

ȼɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ ɜ ɤɨɬɨɪɵɯ ɡɚɞɚɱɟɣ ɩɪɨɯɨɠɞɟ-

ɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɧɟ ɩɪɨɫɬɨ ɜɵɛɨɪ ɩɪɚɜɢɥɶɧɨɝɨ ɨɬɜɟɬɚ ɢɡ ɩɪɟɞ-

ɥɨɠɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɚ ɩɨɫɬɪɨɟɧɢɟ ɨɬɜɟɬɚ ɫɬɭɞɟɧɬɨɦ ɜ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɮɨɪɦɟ, 

ɧɚɩɪɢɦɟɪ, ɨɬɜɟɬɨɦ ɧɚ ɡɚɞɚɱɭ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɨɫɬɪɨɟɧɧɚɹ ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ, ɢɥɢ 

ɫɨɛɪɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɰɟɩɶ.  

Ⱦɚɧɧɵɣ ɜɢɞ ɨɬɜɟɬɚ ɦɨɠɟɬ ɛɵɬɶ ɡɚɬɪɨɧɭɬ ɨɛɵɱɧɵɦ ɬɟɫɬɢɪɨɜɚɧɢɟɦ (ɤ ɩɪɢ-

ɦɟɪɭ, ɜɚɪɢɚɧɬɚɦɢ ɨɬɜɟɬɚ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɥɨɠɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦ 
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ɢɥɢ ɚɥɝɨɪɢɬɦɨɜ), ɧɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɨɩɚɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɪɤɢ ɬɟɯ ɫɚɦɵɯ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɤɨɬɨɪɵɟ ɧɭɠɧɵ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧ-

ɤɢ ɧɚɜɵɤɨɜ ɫɬɭɞɟɧɬɚ.  

ȼ ɧɚɫɬɨɹɳɢɟ ɜɪɟɦɹ ɤɨɥɥɟɤɬɢɜɨɦ ɇɍɅ ɋȺɉɊ ɋɎɍ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ ɧɚɞ 

ɦɟɬɨɞɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɧɬɟɡɚ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɧɚ ɨɫɧɨɜɟ ɦɚɫɫɢɜɚ ɞɢɞɚɤɬɢɱɟ-

ɫɤɢɯ ɟɞɢɧɢɰ[0] ɢ ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɧɟɦ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɋɚɡɪɚɛɚ-

ɬɵɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɟɞɥɨɠɟɧɧɨɦ ɦɟɬɨ-

ɞɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜɵɯ ɜɨɩɪɨɫɨɜ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ Ⱦȿ, ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɚɬɶ 

ɛɨɥɟɟ ɬɨɱɧɵɟ ɞɚɧɧɵɟ ɨɛ ɭɪɨɜɧɟ ɭɫɜɨɟɧɢɹ ɫɬɭɞɟɧɬɚɦɢ Ⱦȿ ɢ ɪɚɫɲɢɪɢɬɶ ɜɨɡɦɨɠ-

ɧɨɫɬɢ ɫɬɭɞɟɧɬɚ ɜ ɫɚɦɨɤɨɧɬɪɨɥɟ ɢ ɪɚɛɨɬɟ ɧɚɞ ɨɲɢɛɤɚɦɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɩɨɥɭ-

ɱɟɧɢɢ ɨɰɟɧɤɢ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɚɦɨɤɨɧɬɪɨɥɟ 

ɢɡɭɱɟɧɢɹ Ⱦȿ, ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɨ ɬɨɦ, ɧɚɫɤɨɥɶɤɨ ɫɬɭɞɟɧɬ ɢɡɭɱɢɥ ɦɚ-

ɬɟɪɢɚɥ, ɨɯɜɚɬɵɜɚɟɦɵɣ Ⱦȿ.  

ɍɱɢɬɵɜɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ Ⱦȿ[0] ɢɡ ɛɨɥɟɟ ɦɟɥɤɢɯ Ⱦȿ, ɬɨ ɩɪɢ 

ɧɟɜɟɪɧɨɦ ɨɬɜɟɬɟ ɜɨɡɦɨɠɧɨ ɜɵɞɟɥɹɬɶ ɬɭ Ⱦȿ, ɤɨɬɨɪɭɸ ɫɬɭɞɟɧɬ ɢɡɭɱɢɥ ɧɟɞɨɫɬɚ-

ɬɨɱɧɨ ɯɨɪɨɲɨ, ɱɬɨ ɜɩɨɫɥɟɞɫɬɜɢɢ ɩɨɡɜɨɥɢɬ ɩɪɨɜɟɫɬɢ ɪɚɛɨɬɭ ɧɚɞ ɟɟ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɦ ɢɡɭɱɟɧɢɟɦ, ɬ. ɟ. ɩɟɪɟɣɬɢ ɨɬ ɨɛɵɱɧɵɯ ɬɟɫɬɨɜ ɤ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɤɨɥɥɟɤɬɢɜɨɦ ɇɍɅ ɋȺɉɊ ɋɎɍ ɫɢɫɬɟɦɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶ-

ɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɨɰɟɧɤɢ ɨɫɜɨɟ-

ɧɢɹ ɫɬɭɞɟɧɬɚɦɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɞɢɞɚɤɬɢɱɟɫɤɢɯ ɟɞɢɧɢɰ. ɇɨɜɢɡɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɦɟɬɨɞɨɜ ɜɜɨɞɚ ɢ ɩɪɨɜɟɪɤɢ ɡɚɞɚɧɢɣ ɜ ɝɪɚɮɢ-

ɱɟɫɤɨɦ ɜɢɞɟ, ɩɨɡɜɨɥɢɬ ɨɯɜɚɬɢɬɶ ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɩɪɨɜɟɪɹɟɦɵɯ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟ-

ɫɬɢɪɨɜɚɧɢɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ ɫɬɭɞɟɧɬɨɜ, ɪɚɫɲɢɪɢɬɶ ɪɚɡɧɨɨɛɪɚɡɢɟ ɬɟ-

ɫɬɨɜ ɡɚ ɫɱɟɬ ɩɟɪɟɯɨɞɚ ɨɬ ɨɛɵɱɧɵɯ ɬɢɩɨɜ ɬɟɫɬɨɜ ɤ ɢɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɦɭ ɜɚɪɢ-

ɚɧɬɭ. 
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1.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ 

ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 

Ⱦɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɤɨɥɥɟɤɬɢɜɨɦ ɇɍɅ ɋȺɉɊ ɋɎɍ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 

ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ ɜɜɨɞɚ ɪɚɡɥɢɱɧɵɯ 

ɬɢɩɨɜ ɢɧɮɨɪɦɚɰɢɢ:  

– ɜɜɨɞ ɫɯɟɦ;  

– ɜɜɨɞ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ;  

– ɜɜɨɞ ɮɨɪɦɭɥ;  

– ɜɜɨɞ ɬɟɤɫɬɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɩɪɨɜɟɪɤɢ ɞɚɧɧɵɯ ɬɚ-

ɤɢɯ ɬɢɩɨɜ, ɬ. ɟ. ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɭɞɟɬ 

ɪɚɫɲɢɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɜɨɩɪɨɫɚ ɤɚɤ ɜ ɜɢɞɟ ɫɯɟɦɵ ɢɥɢ ɝɪɚ-

ɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ, ɬɚɤ ɢ ɩɨɥɭɱɟɧɢɹ ɨɬɜɟɬɨɜ ɜ ɬɚɤɨɦ ɜɢɞɟ.  

ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɚ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɜ 

ɜɢɞɟ ɫɯɟɦ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɢ ɩɪɨɜɟɪɤɢ ɬɚɤɨɝɨ ɬɢɩɚ ɢɧɮɨɪɦɚɰɢɢ ɩɨɫɬɚɜ-

ɥɟɧɧɚɹ ɡɚɞɚɱɚ ɪɚɡɛɢɬɚ ɧɚɞ ɩɨɞɫɢɫɬɟɦɵ: ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɩɨɞɫɢɫɬɟɦɚ ɚɧɚɥɢɡɚ 

ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. Ɋɚɡɪɚɛɨɬɤɚ ɷɬɢɯ ɫɢ-

ɫɬɟɦ ɜɟɞɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ.  

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɩɨɡɜɨ-

ɥɢɬ ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɬɟɫɬɨɜɵɟ ɡɚɞɚɧɢɹ, ɨɬɜɟɬ ɧɚ ɤɨɬɨɪɵɟ ɨɠɢɞɚɟɬɫɹ ɩɨɥɭɱɢɬɶ ɜ 

ɮɨɪɦɟ ɫɯɟɦ (ɧɚɩɪɢɦɟɪ, ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ) ɢɥɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ (ɧɚɩɪɢɦɟɪ, 

ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ) ɢ ɷɬɚɥɨɧ ɞɥɹ ɢɯ ɩɪɨɜɟɪɤɢ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɪɟɲɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

– ɢɫɩɨɥɶɡɭɹ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ, ɫɮɨɪɦɢɪɨɜɚɬɶ ɝɪɚɮɢɱɟ-

ɫɤɢɣ ɨɛɪɚɡ ɫɯɟɦɵ, ɭɫɬɚɧɨɜɢɜ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ; 

– ɢɫɩɨɥɶɡɭɹ ɫɨɡɞɚɧɧɭɸ ɫɯɟɦɭ, ɩɨɥɭɱɚɬɶ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ, ɞɨɫɬɚɬɨɱɧɭɸ 

ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɧɢɹ; 
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– ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɯɟɦɟ ɢ ɟɟ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɜ ɮɨɪɦɚɬɟ, 

ɭɞɨɛɧɨɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɪɭɝɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ. 

ȼ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɫɪɟɞɢ ɝɪɚɮɢɱɟɫɤɢɯ ɪɟɞɚɤɬɨɪɨɜ ɢ ɪɟɞɚɤɬɨɪɨɜ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ, ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɩɪɢɥɨɠɟɧɢɣ, ɪɟɲɚɸɳɢɯ ɪɚɡ-

ɥɢɱɧɵɟ ɡɚɞɚɱɢ: ɨɬ ɪɟɞɚɤɬɨɪɨɜ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɞɨ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ, ɩɨɞɞɟɪɠɢɜɚ-

ɸɳɢɯ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦɚɯ. 

ɇɚɩɪɢɦɟɪ, ɬɚɤɢɟ ɢɡɜɟɫɬɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɤɚɤ Proteus, NI Multisim, Micro-Cap, 

LTspice/SwitcherCAD, ɢ ɞɪɭɝɢɟ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɫɢɦɭɥɹɰɢɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟ-

ɤɚɸɳɢɯ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦɚɯ ɨɛɥɚɞɚɸɬ ɨɛɲɢɪɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ ɢ ɨɝɪɨɦ-

ɧɵɦɢ ɷɥɟɦɟɧɬɧɵɦɢ ɛɚɡɚɦɢ. ɇɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɩɪɢɥɨɠɟɧɢɣ ɧɚɤɥɚɞɵ-

ɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɨɝɪɚɧɢɱɟɧɢɣ ɨɬ ɫɬɨɢɦɨɫɬɢ ɥɢɰɟɧɡɢɢ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨ ɡɚ-

ɤɪɵɬɨɫɬɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɜɢɞɭ ɫɩɟɰɢɮɢɤɢ ɫɢɫɬɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ, 

ɤɨɬɨɪɵɟ ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɢ ɢɥɢ ɜɟɛ-ɫɟɪɜɢɫ, 

ɫɥɨɠɧɨɫɬɶ ɪɚɡɛɨɪɚ ɞɚɧɧɵɯ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɨɛ ɨɛɴɟɤɬɟ ɡɚɞɚɧɢɹ ɢɥɢ ɷɥɟɦɟɧɬɨɜ 

ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɨɛɴɟɤɬ ɡɚɞɚɧɢɟ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɧɵɦ. Ɍɨ ɟɫɬɶ ɮɨɪɦɚɬ ɜ ɤɨ-

ɬɨɪɨɦ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɞɚɧɧɵɟ ɜ ɨɛɴɟɤɬɟ ɡɚɞɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧ-

ɧɵɦ ɧɚ ɜɟɛ-ɬɟɯɧɨɥɨɝɢɢ.   

ɇɟɤɨɬɨɪɵɟ ɩɪɢɥɨɠɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɨɯɪɚɧɹɬɶ ɫɯɟɦɵ ɜ ɮɨɪɦɚɬɟ SVG ɢɥɢ 

XML. ɗɬɢ ɮɨɪɦɚɬɵ ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɫɪɟɞɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ.  ȼ 

ɨɫɧɨɜɧɨɦ ɬɚɤɨɣ ɮɭɧɤɰɢɨɧɚɥ ɪɚɫɩɪɨɫɬɪɚɧёɧ ɜ ɫɪɟɞɟ ɝɪɚɮɢɱɟɫɤɢɯ ɪɟɞɚɤɬɨɪɨɜ, ɢ 

ɪɟɞɚɤɬɨɪɨɜ ɞɢɚɝɪɚɦɦ ɢ ɛɥɨɤ-ɫɯɟɦ. ȼ ɧɟɤɨɬɨɪɵɯ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹɯ ɪɟɞɚɤɬɨɪɚɯ 

ɞɢɚɝɪɚɦɦ ɢ ɫɯɟɦ, ɬɚɤɢɯ ɤɚɤ: Draw.io[19], Lucidchart[20] — ɫɭɳɟɫɬɜɭɸɬ ɛɢɛɥɢɨ-

ɬɟɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ. ɇɨ ɡɚɱɚɫɬɭɸ ɞɚɧɧɵɟ ɫɨ-

ɯɪɚɧɟɧɧɵɟ ɜ ɬɚɤɨɦ ɮɨɪɦɚɬɟ ɧɟɫɭɬ ɫɟɛɟ ɥɢɛɨ ɧɟɩɨɥɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɷɥɟɦɟɧɬɚɯ, 

ɥɢɛɨ ɫɨɞɟɪɠɚɬ ɢɡɥɢɲɧɢɟ ɫɥɭɠɟɛɧɵɟ ɞɚɧɧɵɟ. ɇɚɩɪɢɦɟɪ, ɧɚ ɪɢɫɭɧɤɟ 1.7 ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɩɪɨɫɬɟɣɲɚɹ ɫɯɟɦɚ ɞɟɥɢɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɩɨɥɧɟɧɧɚɹ ɜ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɢ Draw.io. 
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Ɋɢɫɭɧɨɤ 1.7 — ɋɯɟɦɚ ɞɟɥɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɢ Draw.io 

ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ Draw.io ɩɨɡɜɨɥɹɟɬ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɩɪɨɟɤɬ ɜ ɮɨɪɦɚɬ 

SVG[44]. SVG — ɷɬɨ ɹɡɵɤ ɪɚɡɦɟɬɤɢ ɦɚɫɲɬɚɛɢɪɭɟɦɨɣ ɜɟɤɬɨɪɧɨɣ ɝɪɚɮɢɤɢ, ɜɯɨ-

ɞɹɳɢɣ ɜ ɩɨɞɦɧɨɠɟɫɬɜɨ ɪɚɫɲɢɪɹɟɦɨɝɨ ɹɡɵɤɚ ɪɚɡɦɟɬɤɢ XML[46]. ɇɨ SVG-ɮɚɣɥ 

ɜ ɤɨɬɨɪɵɣ ɫɨɯɪɚɧɹɟɬɫɹ ɞɚɧɧɵɟ, ɧɟɫɟɬ ɢɧɮɨɪɦɚɰɢɸ ɬɨɥɶɤɨ ɨ ɝɪɚɮɢɱɟɫɤɨɦ ɫɨ-

ɫɬɚɜɥɹɸɳɟɦ ɫɯɟɦɵ: 

<g transform="translate(0.5,0.5)"> 
  <path d="M 241 6.17 L 11 6.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <rect x="84" y="46" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,56)" pointer-
events="none"/> 
  <path d="M 66 56 L 84 56 M 148 56 L 166 56" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,56)" pointer-events="none"/> 
<g transform="translate(91.5,55.5)rotate(90,6.5,0)"> 
  <switch> 
   <foreignObject style="overflow:visible;" pointer-
events="all" width="13" height="10" requiredFea-
tures="http://www.w3.org/TR/SVG11/feature#Extensibility"> 
    <div xmlns="http://www.w3.org/1999/xhtml" 
style="display: inline-block; font-size: 10px; font-family: Hel-
vetica; color: rgb(0, 0, 0); line-height: 1.2; vertical-align: 
top; white-space: nowrap; text-align: center;"> 
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     <div xmlns="http://www.w3.org/1999/xhtml" 
style="display:inline-block;text-align:inherit;text-
decoration:inherit;background-color:#FFFFFF;">R1</div> 
    </div> 
   </foreignObject> 
   <text x="7" y="10" fill="#000000" text-
anchor="middle" font-size="10px" font-family="Helvetica">R1</text> 
  </switch> 
 </g> 
 <path d="M 116 146 L 116 106.17" fill="none" stroke="#000000" 
stroke-miterlimit="10" pointer-events="none"/> 
 <path d="M 116 246.17 L 11 246.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
 <rect x="84" y="186" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,196)" pointer-
events="none"/> 
 <path d="M 66 196 L 84 196 M 148 196 L 166 196" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,196)" pointer-events="none"/> 
 

ȼ ɜɵɲɟɭɤɚɡɚɧɧɨɦ ɩɪɢɦɟɪɟ ɧɟɬ ɧɢɤɚɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɨɦ ɤɚɤɨɣ ɷɥɟɦɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧ. ɉɪɢɫɭɬɫɬɜɭɸɬ ɬɨɥɶɤɨ XML-ɬɟɝɢ, ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɟɡɢɫɬɨɪ, ɬɚɤ ɤɚɤ ɮɨɪɦɚɬ SVG ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɨɩɢɫɚ-

ɧɢɹ ɜɟɤɬɨɪɧɨɣ ɢ ɫɦɟɲɚɧɧɨɣ ɜɟɤɬɨɪɧɨ-ɪɚɫɬɪɨɜɨɣ ɝɪɚɮɢɤɢ. ɉɨɥɧɵɣ ɥɢɫɬɢɧɝ 

ɮɚɣɥɚ ɩɪɢɦɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

Ʉɚɤ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ ɩɪɨɜɟɪɤɢ ɞɚɧɧɵɯ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɜɢɞɟ ɫɯɟɦ ɢɥɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜɟɛ-

ɫɟɪɜɢɫ ɞɥɹ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. ȼ 

ɞɚɧɧɨɦ ɫɟɪɜɢɫɟ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɪɚɡɵ ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɤɚɤ ɞɥɹ ɪɚ-

ɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɞɨɫɬɚɬɨɱɧɵ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɢ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɜɹɡɚɯ ɦɟɠɞɭ 

ɧɢɦɢ.  

Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɢɬɶ ɨɛ-

ɳɭɸ ɫɩɟɰɢɮɢɤɭ ɢ ɮɭɧɤɰɢɨɧɚɥ ɪɟɚɥɢɡɭɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ:  

– ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɛɚɡɨɜɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɪɟɞɚɤɬɨɪɨɜ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ 

(ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɯɟɦɟ: ɞɨɛɚɜɥɟɧɢɟ, ɭɞɚɥɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɢɥɢ ɢɡ-

ɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ, ɭɫɬɚɧɨɜɤɚ ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɢ ɪɟɞɚɤɬɢ-

ɪɨɜɚɧɢɟ ɷɬɢɯ ɫɜɹɡɟɣ); 

–  ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɫɬɨɝɨ ɞɨɫɬɭɩɚ ɤ ɛɚɡɨɜɵɦ ɷɥɟɦɟɧɬɚɦ; 
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–  ɮɭɧɤɰɢɨɧɚɥ, ɪɟɲɚɸɳɢɣ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ (ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɝɪɚɮɢ-

ɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɜ ɮɨɪɦɚɬ ɭɞɨɛɧɵɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɨɞɫɢ-

ɫɬɟɦɟ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ).  

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟ-

ɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ Java c ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ JavaFX. 

1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɮɨɪɦɚɬɭ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɞɥɹ 

ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ 
ɡɚɞɚɧɢɣ  

ȼ ɪɚɡɞɟɥɟ 1.2 ɛɵɥɨ ɭɩɨɦɹɧɭɬɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥ-

ɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɜɟɛ-

ɫɟɪɜɢɫɚ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɜ ɜɟɛ-ɫɟɪɜɢɫ ɞɨɫɬɚɬɨɱɧɨ ɨɬɩɪɚɜɢɬɶ 

ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ: 

– ɫɜɟɞɟɧɢɹ ɨ ɬɢɩɟ ɢ ɩɚɪɚɦɟɬɪɚɯ ɷɥɟɦɟɧɬɚ; 

– ɫɜɟɞɟɧɢɹ ɨ ɫɨɟɞɢɧɟɧɢɹɯ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ. 

Ɍɚɤ ɠɟ ɞɥɹ ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɨ 

ɝɪɚɮɢɱɟɫɤɨɦ ɨɛɪɚɡɟ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ. 

ȿɞɢɧɵɣ ɮɨɪɦɚɬ ɞɚɧɧɵɯ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɜɟɛ-ɬɟɯɧɨɥɨɝɢɢ. 

ɋɪɟɞɢ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ ɮɨɪɦɚɬɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫɬɨɢɬ ɜɵɞɟɥɢɬɶ ɮɨɪɦɚɬɵ 

XML ɢ JSON. 

JSON [43; 53] — ɬɟɤɫɬɨɜɵɣ ɮɨɪɦɚɬ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ Ja-

vaScript[45]. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɞɥɹ ɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɫɟɪɜɟ-

ɪɨɦ ɢ ɛɪɚɭɡɟɪɨɦ. JSON ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɚ ɹɡɵɤɟ 

JavaSctipt, ɮɨɪɦɚɬ ɫɱɢɬɚɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɢ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫ ɩɪɚɤɬɢɱɟ-

ɫɤɢ ɥɸɛɵɦ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

XML[46;54] — ɪɚɫɲɢɪɹɟɦɵɣ ɹɡɵɤ ɪɚɡɦɟɬɤɢ, ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɤɚɤ ɤɚɤ ɹɡɵɤ 

ɫ ɩɪɨɫɬɵɦ ɮɨɪɦɚɥɶɧɵɦ ɫɢɧɬɚɤɫɢɫɨɦ. XML — ɯɪɚɧɢɬ ɞɚɧɧɵɟ ɜ ɬɟɤɫɬɨɜɨɦ ɮɨɪ-
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ɦɚɬɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟ ɡɚɜɢɫɹɳɢɣ, ɨɬ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢ ɚɩɩɚɪɚɬɧɨ-

ɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. 

Ɏɨɪɦɚɬɵ ɞɚɧɧɵɯ JSON ɢ XML ɩɨɡɜɨɥɹɸɬ ɡɚɩɢɫɵɜɚɬɶ ɞɚɧɧɵɟ ɜ ɫɬɪɭɤɬɭ-

ɪɢɪɨɜɚɧɧɨɦ ɜɢɞɟ. ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɚɞɪɟɫɧɨɣ ɤɧɢ-

ɝɢ ɜ ɮɨɪɦɚɬɚɯ JSON ɢ XML: 

{ 
   "firstName": "Вɥаɞиɦиɪ", 
   "lastName": "Иваɧɨв", 
   "address": { 
       "street": "Сɨɥɧɟчɧая, 1, ɤв.1", 
       "city": "Мɨɫɤва" 
   }, 
   "phone": [ 
       "888888888", 
       "999999999" 
   ] 
} 

ɇɚ ɹɡɵɤɟ ɪɚɡɦɟɬɤɢ XML ɩɨɞɨɛɧɚɹ ɫɬɪɭɤɬɭɪɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-

ɡɨɦ: 

<person firstName="Вɥаɞиɦиɪ" lastName="Иваɧɨв"> 
  <address street="Сɨɥɧɟчɧая, 1, ɤв.1" city="Мɨɫɤва"/> 
  <phoneNumbers> 
    <phone>888888888</phone> 
    <phone>999999999</phone> 
  </phoneNumbers> 
</person> 
 

ɇɨ ɪɟɚɥɢɡɚɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ ɭɞɨɛɧɟɣ ɜ ɮɨɪɦɚɬɟ 

XML, ɬ.ɤ. ɨɧ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɦɨɳɧɵɦ ɫɪɟɞɫɬɜɨɦ ɨɩɢɫɚɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɞɨɤɭ-

ɦɟɧɬɚ ɢ ɬɢɩɨɜ ɞɚɧɧɵɯ ɜ ɧɟɦ, ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ DTD[32;51] ɢɥɢ XSD[34;52] 

ɫɯɟɦ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɥɢɲɧɢɯ ɨɲɢɛɨɤ ɩɪɟ ɨɛɦɟɧɟ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɫɢ-

ɫɬɟɦɚɦɢ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɮɨɪɦɚɬɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ ɹɡɵɤ ɪɚɡɦɟɬɤɢ 

XML, c ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ XSD-ɫɯɟɦ ɞɥɹ ɨɩɢɫɚɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ XML-

ɞɨɤɭɦɟɧɬɨɜ. 

1.5 ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ 

ȼ ɱɚɫɬɢ 1.2 ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɛɚɡɨɜɵɣ ɮɭɧɤɰɢɨɧɚɥ ɫɢɫɬɟɦɵ:  
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– ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɛɚɡɨɜɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɪɟɞɚɤɬɨɪɨɜ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ 

(ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɯɟɦɟ: ɞɨɛɚɜɥɟɧɢɟ, ɭɞɚɥɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɢɥɢ ɢɡ-

ɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ, ɭɫɬɚɧɨɜɤɚ ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɢ ɪɟɞɚɤɬɢ-

ɪɨɜɚɧɢɟ ɷɬɢɯ ɫɜɹɡɟɣ); 

–  ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɫɬɨɝɨ ɞɨɫɬɭɩɚ ɤ ɛɚɡɨɜɵɦ ɷɥɟɦɟɧɬɚɦ; 

–  ɮɭɧɤɰɢɨɧɚɥ, ɪɟɲɚɸɳɢɣ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ (ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɝɪɚɮɢ-

ɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɜ ɮɨɪɦɚɬ ɭɞɨɛɧɵɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɨɞɫɢ-

ɫɬɟɦɟ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ).  

ɂɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1 Ɋɚɡɪɚɛɨɬɚɬɶ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ 

ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. 

2 Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ-ɪɟɞɚɤɬɨɪ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɞɚɧɧɵɯ. 

2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɜɟɛ-ɫɟɪɜɟɪɨɦ. 

3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɪɟɞɚɤɬɨɪɚ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɪɚɡɨɜ. 

1.6 ɋɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ 

1.6.1 Java 

Java — ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɚɧ-

ɧɵɣ ɤɨɦɩɚɧɢɟɣ Sun Microsystems (ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɩɪɢɨɛɪɟɬёɧɧɨɣ ɤɨɦɩɚɧɢɟɣ 

Oracle). Ⱦɚɬɚ ɩɟɪɜɨɝɨ ɨɮɢɰɢɚɥɶɧɨɝɨ ɜɵɩɭɫɤɚ — 23 ɦɚɹ 1995 ɝɨɞɚ. ɉɨɫɥɟɞɧɹɹ 

ɜɟɪɫɢɹ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ — Java SE 8(ɜɵɩɭɳɟɧɚ 18 ɦɚɪɬɚ 2014 ɝɨɞɚ). 

ȼ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ Java[18], ɪɚɡɪɚɛɨɬɱɢɤɢ ɭɤɚɡɚɥɢ ɰɟɥɢ ɢ ɞɨɫɬɨɢɧɫɬɜɨ ɧɨ-

ɜɨɝɨ ɹɡɵɤɚ. ȼ ɷɬɨɦ ɞɨɤɭɦɟɧɬɟ ɩɪɢɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 

Java: 
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– ɩɪɨɫɬɨɣ; 

– ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ; 

– ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ; 

– ɧɚɞɟɠɧɵɣ; 

– ɛɟɡɨɩɚɫɧɵɣ; 

– ɧɟ ɡɚɜɢɫɹɳɢɣ ɨɬ ɚɪɯɢɬɟɤɬɭɪɵ ɤɨɦɩɶɸɬɟɪɚ; 

– ɩɟɪɟɧɨɫɢɦɵɣ; 

– ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɣ; 

– ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ; 

– ɦɧɨɝɨɩɨɬɨɱɧɵɣ; 

– ɞɢɧɚɦɢɱɧɵɣ; 

Ɍɚɤɠɟ ɤ ɨɫɨɛɟɧɧɨɫɬɹɦ ɩɥɚɬɮɨɪɦɵ Java ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ: ɛɨɥɶɲɨɣ ɨɛɴɟɦ 

ɤɨɞɚ, ɫɨɡɞɚɧɧɵɣ ɡɚ ɜɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ Java, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ, ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɫɪɟɞɭ ɞɥɹ ɜɵ-

ɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦ ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ, ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-

ɧɢɹ Java ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɞɥɹ 

ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

1.6.2 JavaFX 

JavaFX — ɩɥɚɬɮɨɪɦɚ ɧɚ ɨɫɧɨɜɟ Java ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ ɫ ɧɚɫɵ-

ɳɟɧɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ. Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɧɚɫɬɨɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɡɚɩɭɫɤɚɟɦɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ-ɩɨɞ ɨɩɟɪɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ, ɬɚɤ ɢ ɞɥɹ ɢɧɬɟɪɧɟɬ-ɩɪɢɥɨɠɟɧɢɣ (RIA), ɪɚɛɨɬɚɸɳɢɯ ɜ ɛɪɚɭɡɟɪɚɯ, ɢ ɞɥɹ 

ɩɪɢɥɨɠɟɧɢɣ ɧɚ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. JavaFX ɩɪɢɡɜɚɧɚ ɡɚɦɟɧɢɬɶ ɢɫɩɨɥɶɡɨ-

ɜɚɜɲɭɸɫɹ ɪɚɧɟɟ ɛɢɛɥɢɨɬɟɤɭ Swing. ɉɥɚɬɮɨɪɦɚ JavaFX ɤɨɧɤɭɪɢɪɭɟɬ ɫ Microsoft 

Silverlight, Adobe Flash ɢ ɚɧɚɥɨɝɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. 

Ɍɟɯɧɨɥɨɝɢɹ JavaFX ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɡɞɚɧɢɟ ɦɨɳɧɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪ-

ɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɥɹ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɚ 
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ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ, ɧɚɫɵɳɟɧɧɵɯ ɦɟɞɢɚ ɩɪɢɥɨɠɟɧɢɣ, ɩɨɫɬɚɜɥɹɸɳɢɯ ɪɚɡɧɨɨɛ-

ɪɚɡɧɵɣ ɦɟɞɢɚ ɤɨɧɬɟɧɬ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɩɪɨ-

ɝɪɚɦɦ ɫ ɝɪɚɮɢɤɨɣ, ɚɧɢɦɚɰɢɟɣ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. Ɍɟɯɧɨɥɨɝɢɢ ɫɨ-

ɡɞɚɧɢɹ RIA-ɩɪɢɥɨɠɟɧɢɣ ɩɥɚɬɮɨɪɦɵ Java ɛɟɪɭɬ ɫɜɨɟ ɧɚɱɚɥɨ ɨɬ Java-ɚɩɩɥɟɬɨɜ, 

GUI-ɢɧɬɟɪɮɟɣɫɵ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɪɚɮɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ AWT ɢ Swing 

ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɟɦɭ ɞɚɧɧɵɯ, 

ɬɟɤɫɬɚ, ɝɪɚɮɢɤɢ ɢ ɚɧɢɦɚɰɢɢ. Ƚɪɚɮɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ AWT ɛɵɥɚ ɫɚɦɨɣ ɩɟɪɜɨɣ 

ɝɪɚɮɢɱɟɫɤɨɣ Java-ɫɢɫɬɟɦɨɣ ɧɚɛɨɪɚ JDK 1.0, ɞɨɩɨɥɧɟɧɧɨɣ ɡɚɬɟɦ ɛɢɛɥɢɨɬɟɤɨɣ 

Java 2D ɞɜɭɦɟɪɧɨɣ ɝɪɚɮɢɤɢ ɢ ɢɡɨɛɪɚɠɟɧɢɣ. Ȼɢɛɥɢɨɬɟɤɚ AWT ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɪɚɡɪɚɛɨɬɱɢɤɭ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ GUI-

ɢɧɬɟɪɮɟɣɫɚ, ɤɚɤ ɤɧɨɩɤɢ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ, ɫɩɢɫɤɢ, ɦɟɬɤɢ, ɨɤɧɚ ɜɵɛɨɪɚ ɮɚɣɥɚ, 

ɦɟɧɸ, ɤɨɦɩɨɧɟɧɬɵ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɟɤɫɬɚ, ɮɭɧɤɰɢɢ 

"drag&drop", ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɣ UI-ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɦɩɨɧɨɜɤɢ 

ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ, ɪɚɛɨɬɵ ɫ ɰɜɟɬɨɦ, ɲɪɢɮɬɨɦ, ɝɪɚɮɢɤɨɣ, ɪɢɫɨɜɚ-

ɧɢɹ ɢ ɩɟɱɚɬɢ.  

Ȼɢɛɥɢɨɬɟɤɚ AWT ɹɜɥɹɟɬɫɹ ɬɹɠɟɥɨɜɟɫɧɨɣ, ɬ. ɤ. ɨɧɚ ɫɨɞɟɪɠɢɬ ɫɨɛɫɬɜɟɧɧɭɸ 

(ɪɨɞɧɭɸ, native) ɛɢɛɥɢɨɬɟɤɭ java.awt.peer, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɚ, ɩɨɷɬɨɦɭ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨ-

ɝɪɚɦɦɵ ɡɚɜɢɫɢɬ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɥɨɠɟɧɢɟ ɪɚɡɜɟɪɧɭɬɨ.  

Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɧɚɛɨɪɚ GUI-ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɛɥɢɨɬɟɤɢ AWT ɢ ɟɟ ɬɹɠɟɥɨ-

ɜɟɫɧɨɫɬɶ ɩɨɫɥɭɠɢɥɢ ɩɪɢɱɢɧɨɣ ɫɨɡɞɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Swing, ɤɨɬɨɪɚɹ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɛɢɛɥɢɨɬɟɤɟ AWT ɢ ɩɨɷɬɨɦɭ ɹɜɥɹɟɬɫɹ ɭɠɟ ɥɟɝɤɨɜɟɫɧɨɣ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɛɢɛɥɢɨɬɟɤɚ Swing ɞɨɩɨɥɧɹɟɬ ɛɢɛɥɢɨɬɟɤɭ AWT ɪɚɡɥɢɱɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

GUI-ɢɧɬɟɪɮɟɣɫɚ. Ȼɢɛɥɢɨɬɟɤɚ Swing ɪɟɚɥɢɡɭɟɬ ɚɪɯɢɬɟɤɬɭɪɭ MVC (Model-View-

Controller) ɢ ɩɨɬɨɤɨɜɭɸ ɦɨɞɟɥɶ Event Dispatch Thread (EDT).  

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɝɚɬɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɝɪɚɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ AWT ɢ Swing, 

ɨɧɢ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɪɚɛɨɬɵ ɫ ɦɟɞɢɚ ɤɨɧɬɟɧɬɨɦ, 

ɱɬɨ ɢ ɩɨɫɥɭɠɢɥɨ ɩɪɢɱɢɧɨɣ ɫɨɡɞɚɧɢɹ ɩɥɚɬɮɨɪɦɵ JavaFX, ɤɨɬɨɪɚɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɫɨɜɪɟɦɟɧɧɵɟ GUI-ɤɨɦɩɨɧɟɧɬɵ, ɛɨɝɚɬɵɣ ɧɚɛɨɪ ɛɢɛɥɢɨɬɟɤ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɦɟɞɢɚ 
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ɩɪɨɝɪɚɦɦɧɨɝɨ API-ɢɧɬɟɪɮɟɣɫɚ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɭɸ ɫɪɟɞɭ ɜɵ-

ɩɨɥɧɟɧɢɹ ɩɪɢɥɨɠɟɧɢɣ.  

ɂɫɯɨɞɹ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɬɟɯɧɨɥɨɝɢɢ JavaFX ɧɚɞ ɛɢɛɥɢɨɬɟɤɚɦɢ Swing ɢ 

AWT, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɫɢɫɬɟɦɵ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɜɵ-

ɛɪɚɧɚ ɬɟɯɧɨɥɨɝɢɹ JavaFX. 

1.6.3 XML 

XML — ɪɚɫɲɢɪɹɟɦɵɣ ɹɡɵɤ ɪɚɡɦɟɬɤɢ. Ɋɟɤɨɦɟɧɞɨɜɚɧ Ʉɨɧɫɨɪɰɢɭɦɨɦ ȼɫɟ-

ɦɢɪɧɨɣ ɩɚɭɬɢɧɵ (W3C). ɋɩɟɰɢɮɢɤɚɰɢɹ XML ɨɩɢɫɵɜɚɟɬ XML-ɞɨɤɭɦɟɧɬɵ ɢ ɱɚ-

ɫɬɢɱɧɨ ɨɩɢɫɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ XML-ɩɪɨɰɟɫɫɨɪɨɜ (ɩɪɨɝɪɚɦɦ, ɱɢɬɚɸɳɢɯ XML-

ɞɨɤɭɦɟɧɬɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɞɨɫɬɭɩ ɤ ɢɯ ɫɨɞɟɪɠɢɦɨɦɭ).  

XML ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɤɚɤ ɹɡɵɤ ɫ ɩɪɨɫɬɵɦ ɮɨɪɦɚɥɶɧɵɦ ɫɢɧɬɚɤɫɢɫɨɦ, 

ɭɞɨɛɧɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɞɨɤɭɦɟɧɬɨɜ ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɭɞɨɛɧɵɣ ɞɥɹ ɱɬɟɧɢɹ ɢ ɫɨɡɞɚɧɢɹ ɞɨɤɭɦɟɧɬɨɜ ɱɟɥɨɜɟɤɨɦ, ɫ ɩɨɞɱёɪɤɢɜɚɧɢɟɦ 

ɧɚɰɟɥɟɧɧɨɫɬɢ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɂɧɬɟɪɧɟɬɟ. əɡɵɤ ɧɚɡɵɜɚɟɬɫɹ ɪɚɫɲɢɪɹɟɦɵɦ, 

ɩɨɫɤɨɥɶɤɭ ɨɧ ɧɟ ɮɢɤɫɢɪɭɟɬ ɪɚɡɦɟɬɤɭ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɜ ɞɨɤɭɦɟɧɬɚɯ: ɪɚɡɪɚɛɨɬɱɢɤ 

ɜɨɥɟɧ ɫɨɡɞɚɬɶ ɪɚɡɦɟɬɤɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɤ ɤɨɧɤɪɟɬɧɨɣ ɨɛɥɚɫɬɢ, 

ɛɭɞɭɱɢ ɨɝɪɚɧɢɱɟɧɧɵɦ ɥɢɲɶ ɫɢɧɬɚɤɫɢɱɟɫɤɢɦɢ ɩɪɚɜɢɥɚɦɢ ɹɡɵɤɚ.  

Ɋɚɫɲɢɪɟɧɢɟ XML — ɷɬɨ ɤɨɧɤɪɟɬɧɚɹ ɝɪɚɦɦɚɬɢɤɚ, ɫɨɡɞɚɧɧɚɹ ɧɚ ɛɚɡɟ XML 

ɢ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɥɨɜɚɪёɦ ɬɟɝɨɜ ɢ ɢɯ ɚɬɪɢɛɭɬɨɜ, ɚ ɬɚɤɠɟ ɧɚɛɨɪɨɦ ɩɪɚɜɢɥ, 

ɨɩɪɟɞɟɥɹɸɳɢɯ ɤɚɤɢɟ ɚɬɪɢɛɭɬɵ ɢ ɷɥɟɦɟɧɬɵ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɜ ɫɨɫɬɚɜ ɞɪɭɝɢɯ ɷɥɟ-

ɦɟɧɬɨɜ.  

ɋɨɱɟɬɚɧɢɟ ɩɪɨɫɬɨɝɨ ɮɨɪɦɚɥɶɧɨɝɨ ɫɢɧɬɚɤɫɢɫɚ, ɭɞɨɛɫɬɜɚ ɞɥɹ ɱɟɥɨɜɟɤɚ, 

ɪɚɫɲɢɪɹɟɦɨɫɬɢ, ɚ ɬɚɤɠɟ ɛɚɡɢɪɨɜɚɧɢɟ ɧɚ ɤɨɞɢɪɨɜɤɚɯ ɘɧɢɤɨɞ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɫɨɞɟɪɠɚɧɢɹ ɞɨɤɭɦɟɧɬɨɜ ɩɪɢɜɟɥɨ ɤ ɲɢɪɨɤɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɚɤ ɫɨɛɫɬɜɟɧɧɨ 

XML, ɬɚɤ ɢ ɦɧɨɠɟɫɬɜɚ ɩɪɨɢɡɜɨɞɧɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɹɡɵɤɨɜ ɧɚ ɛɚɡɟ XML 

ɜ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜɚɯ. 
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1.6.4 XSD 

XML Schema — ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɫɬɪɭɤɬɭɪɵ XML-ɞɨɤɭɦɟɧɬɚ. ɋɩɟɰɢɮɢɤɚ-

ɰɢɹ XML Schema ɹɜɥɹɟɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɟɣ W3C. 

Ʉɚɤ ɛɨɥɶɲɢɧɫɬɜɨ ɹɡɵɤɨɜ ɨɩɢɫɚɧɢɹ XML, XML Schema ɛɵɥɚ ɡɚɞɭɦɚɧɚ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɚɜɢɥ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɞɨɤɭɦɟɧɬ. ɇɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɞɪɭɝɢɯ ɹɡɵɤɨɜ, XML Schema ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɚɤ, ɱɬɨɛɵ ɟё ɦɨɠɧɨ ɛɵɥɨ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɜ ɫɨɡɞɚɧɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɨɤɭɦɟɧɬɨɜ 

XML. 

ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɞɨɤɭɦɟɧɬɚ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ XML Schema ɱɢɬɚɸɳɚɹ ɩɪɨ-

ɝɪɚɦɦɚ ɦɨɠɟɬ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɞɚɧɧɵɯ ɞɨɤɭɦɟɧɬɚ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ: 

– ɫɥɨɜɚɪɶ (ɧɚɡɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɢ ɚɬɪɢɛɭɬɨɜ); 

– ɦɨɞɟɥɶ ɫɨɞɟɪɠɚɧɢɹ (ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɢ ɚɬɪɢɛɭɬɚɦɢ ɢ ɢɯ 

ɫɬɪɭɤɬɭɪɚ); 

– ɬɢɩɵ ɞɚɧɧɵɯ. 

Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɜ ɷɬɨɣ ɦɨɞɟɥɢ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɨɩɪɟɞɟɥёɧɧɵɦ ɬɢɩɨɦ 

ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɹ ɫɬɪɨɢɬɶ ɜ ɩɚɦɹɬɢ ɨɛɴɟɤɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɬɪɭɤɬɭɪɟ XML-

ɞɨɤɭɦɟɧɬɚ. əɡɵɤɚɦ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɝɨɪɚɡɞɨ 

ɥɟɝɱɟ ɢɦɟɬɶ ɞɟɥɨ ɫ ɬɚɤɢɦ ɨɛɴɟɤɬɨɦ, ɱɟɦ ɫ ɬɟɤɫɬɨɜɵɦ ɮɚɣɥɨɦ. 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 1 

Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɗɈɄ ɢ ɢɯ ɫɢɫɬɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɪɚɡ 

ɪɚɡɪɚɛɨɬɤɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɹɜɥɹɟɬɫɹ ɬɟɤɭɳɟɦ ɧɚɩɪɚɜ-

ɥɟɧɢɟɦ ɪɚɡɜɢɬɢɹ ɗɈɄ. Ɍɟɦ ɫɚɦɵɦ ɨɛɭɫɥɚɜɥɢɜɚɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɢ-

ɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ɋɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɟɬ ɪɚɡɜɢɜɚɬɶ ɢ ɫɩɨɫɨɛɵ ɬɟɫɬɢ-

ɪɨɜɚɧɢɹ, ɧɚɱɢɧɚɸɬ ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɵɟ ɬɢɩɵ ɜɨɩɪɨɫɨɜ, ɧɚɩɪɢɦɟɪ, ɜ ɤɨɬɨɪɵɯ ɨɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɨɛɥɚɫɬɶ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɢɥɢ ɡɚɩɨɥɧɢɬɶ ɩɪɨɩɭɫɤɢ 
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ɜ ɬɟɤɫɬɟ ɩɟɪɟɬɚɫɤɢɜɚɹ ɫɥɨɜɚ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɬɨ ɟɫɬɶ ɩɨɹɜɥɹɸɬɫɹ 

ɷɥɟɦɟɧɬɵ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ ɧɚɩɪɚɜɥɟɧɧɵɟ ɨɰɟɧɤɢ ɬɜɨɪɱɟɫɤɢɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ 

ɫɩɨɫɨɛɧɨɫɬɟɣ ɩɨɫɬɪɨɟɧɢɹ ɨɬɜɟɬɚ.  

ȼɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ ɜ ɤɨɬɨɪɵɯ ɡɚɞɚɱɟɣ ɩɪɨɯɨɠɞɟ-

ɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɧɟ ɩɪɨɫɬɨ ɜɵɛɨɪ ɩɪɚɜɢɥɶɧɨɝɨ ɨɬɜɟɬɚ ɢɡ ɩɪɟɞ-

ɥɨɠɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɚ ɩɨɫɬɪɨɟɧɢɟ ɨɬɜɟɬɚ ɫɬɭɞɟɧɬɨɦ ɜ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɮɨɪɦɟ, 

ɧɚɩɪɢɦɟɪ, ɨɬɜɟɬɨɦ ɧɚ ɡɚɞɚɱɭ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɨɫɬɪɨɟɧɧɚɹ ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ, ɢɥɢ 

ɫɨɛɪɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɰɟɩɶ. 

Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɜ ɜɢɞɟ ɫɯɟɦ ɢ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɪɚɡɨɜ, ɢ ɩɪɨɜɟɪɤɢ ɬɚɤɨɝɨ ɬɢɩɚ ɢɧɮɨɪɦɚɰɢɢ — ɨɫɥɨɠɧɟɧɚ ɨɬɫɭɬɫɬɜɢɟɦ ɩɨɞɯɨ-

ɞɹɳɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɩɨɫɨɛɧɨɝɨ ɪɟɲɢɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ, ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ-ɪɟɞɚɤɬɨɪ ɝɪɚɮɢɱɟ-

ɫɤɢɯ ɨɛɪɚɡɨɜ, ɢ ɮɨɪɦɚɬɚ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɩɨɞɫɢɫɬɟɦɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ 

ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɪɟɞɚɤɬɨɪɚ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɜɵɛɪɚɧ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ 

JavaFX, ɚ ɞɥɹ ɮɨɪɦɚɬɚ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɹɡɵɤ ɪɚɡɦɟɬɤɢ XML ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

XML Schema. 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɮɨɪɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɞɥɹ 

ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ 
ɡɚɞɚɧɢɣ. 

2.1 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ 

ɉɟɪɟɞɚɱɚ ɢ ɯɪɚɧɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɬɚɤɢɯ ɤɚɤ, ɬɟɫɬɨɜɚɹ ɫɯɟɦɚ ɢɥɢ ɤɨɦɩɨɧɟɧɬ 

ɫɯɟɦɵ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɮɨɪɦɚɬɟ XML[46]. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɪɚɡɪɚɛɨɬɤɢ 

ɮɨɪɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨ-

ɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧ ɚɥɶɛɨɦ ɞɨɤɭɦɟɧɬɨɜ 

XML Schema. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɪɦɚɬɚ XML Schema, ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɩɪɚ-

ɜɢɥɚ ɤɨɬɨɪɵɦ ɞɨɥɠɧɵ ɩɨɞɱɢɧɹɬɫɹ ɞɨɤɭɦɟɧɬɵ, ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɪɹɞɨɤ ɢ 

ɫɨɞɟɪɠɚɧɢɟ XML-ɬɷɝɨɜ ɜ ɞɨɤɭɦɟɧɬɟ.  

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɢɫɬɟɦɟ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟ-

ɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ, ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɮɨɪɦɚɬɟ 

XML-ɞɨɤɭɦɟɧɬɚ.  

ɇɚɛɨɪ XML-ɫɯɟɦ ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ: 

– ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ("graphicsPrimitives.xsd"); 

– ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ("util.xsd"); 

– ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ("element.xsd"); 

– ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ ("modelTaskObject.xsd"). 

Ⱦɚɧɧɵɟ ɮɚɣɥɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

2.2 Ƚɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ 

 
Ƚɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ — ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɷɥɟ-

ɦɟɧɬɚ. ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɮɚɣɥɟ 

"graphicsPrimetives.xsd" ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ.  
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Ƚɪɚɮɢɱɟɫɤɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢɦɢɬɢɜɨɜ ɢ ɫɨɜɟɬɭɸɳɢɟ ɢɦ XML-ɬɷɝ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 — Ƚɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ ɢ ɢɯ XML-ɬɷɝɢ 

ɂɡɨɛɪɚɠɟɧɢɟ ɇɚɡɜɚɧɢɟ XML-ɬɷɝ 

 

ɉɪɹɦɨɭɝɨɥɶɧɢɤ <gp:rect x = "50" y = "40" 
height = "30" width = "100" 

fill = "#000000"/> 

 

Ɉɤɪɭɠɧɨɫɬɶ <gp:line x1 = "" y1 = "" x2 = 
"" y2 = ""/> 

 

ɗɥɥɢɩɫ  

 

Ʌɢɧɢɹ  

 
Ⱦɥɹ ɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɚ, 

ɨɩɢɫɚɧɢɹ ɩɪɢɦɢɬɢɜɨɜ ɩɪɢɜɟɞɟɧɵ ɤ ɮɨɪɦɚɬɭ SVG, ɢ ɪɚɫɲɢɪɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ: 

– ɥɨɦɚɧɧɚɹ ɥɢɧɢɹ (SVG-ɷɥɟɦɟɧɬ — "polyline"); 

– ɦɧɨɝɨɭɝɨɥɶɧɢɤ (SVG-ɷɥɟɦɟɧɬ — "polygone"); 

– ɨɛɴɟɤɬ "path". 

Ɉɩɢɫɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɚɬɪɢɛɭɬɨɜ XML ɬɷɝɨɜ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. 

Ʌɢɧɢɹ 

Ʌɢɧɢɹ, ɫɨɟɞɢɧɹɸɳɚɹ ɬɨɱɤɢ x1, y1 ɢ x2, y2. 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɷɝɚ: 
<gp:line x1="x1" y1="y1" x2="x2" y2="y2"/> 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 
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– x1, y1 — x, y ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɧɚɱɚɥɚ ɩɪɹɦɨɣ, ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɫ 

ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ (float); 

– x2, y2 — x, y ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɤɨɧɰɚ ɩɪɹɦɨɣ, ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɫ 

ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ (float). 

Ɉɩɢɫɚɧɢɟ ɜ "graphicsPrimetives.xsd": 

<xs:complexType name="line"> 
  <xs:attribute name="x1" type="xs:float" use="required" /> 
  <xs:attribute name="y1" type="xs:float" use="required" /> 
  <xs:attribute name="x2" type="xs:float" use="required" /> 
  <xs:attribute name="y2" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

ɉɪɹɦɨɭɝɨɥɶɧɢɤ 

ɉɪɹɦɨɭɝɨɥɶɧɢɤ ɡɚɞɚɟɬɫɹ ɤɨɨɪɞɢɧɚɬɚɦɢ ɥɟɜɨɝɨ ɜɟɪɯɧɟɝɨ ɭɝɥɚ — ɬɨɱɤɚ (x, 

y), ɢ ɡɧɚɱɟɧɢɹɦɢ ɞɥɢɧɵ(width) ɢ ɜɵɫɨɬɵ(height). 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɷɝɚ: 
<gp:rect x="" y="" height="" width=""/> 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

– x,y — ɤɨɨɪɞɢɧɚɬɵ ɥɟɜɨɝɨ ɜɟɪɯɧɟɝɨ ɭɝɥɚ  ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɩɪɢɧɢɦɚɸɬ 

ɡɧɚɱɟɧɢɹ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ (float); 

– height — ɜɵɫɨɬɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɫ ɩɥɚɜɚɸɳɟɣ 

ɬɨɱɤɨɣ (float); 

– width — ɲɢɪɢɧɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɫ ɩɥɚɜɚɸɳɟɣ 

ɬɨɱɤɨɣ (float). 

– rx, ry — ɡɚɞɚɸɬ ɡɧɚɱɟɧɢɟ ɫɤɪɭɝɥɟɧɢɟ ɭɝɥɨɜ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɬ-

ɪɢɛɭɬɨɜ ɪɚɜɧɵ ɩɨɥɨɜɢɧɟ ɲɢɪɢɧɵ ɢ ɜɵɫɨɬɵ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 

Ɉɩɢɫɚɧɢɟ ɜ "graphicsPrimetives.xsd": 

<xs:complexType name="rect"> 
  <xs:attribute name="x" type="xs:float" use="required" /> 
  <xs:attribute name="y" type="xs:float" use="required" /> 
  <xs:attribute name="width" type="xs:float" use="required" 
/> 
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  <xs:attribute name="height" type="xs:float" 
use="required" /> 
  <xs:attribute name="rx" type="xs:double" use="optional" 
/> 
  <xs:attribute name="ry" type="xs:double" use="optional" 
/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

Ɉɤɪɭɠɧɨɫɬɶ 

Ɉɤɪɭɠɧɨɫɬɶ ɡɚɞɚɟɬɫɹ ɤɨɨɪɞɢɧɚɬɚɦɢ ɰɟɧɬɪɚ (x, y), ɢ ɪɚɞɢɭɫɨɦ (r). 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɷɝɚ: 
<gp:circle x="" y="" ""/> 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

– x,y — ɤɨɨɪɞɢɧɚɬɵ ɥɟɜɨɝɨ ɜɟɪɯɧɟɝɨ ɭɝɥɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɩɢɫɵɜɚɸɳɟɝɨ 

ɷɥɥɢɩɫ, ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ (float); 

– r — ɪɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ 

(float). 

Ɉɩɢɫɚɧɢɟ ɜ "graphicsPrimetives.xsd": 

<xs:complexType name="circle"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="r" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

Ʌɨɦɚɧɧɚɹ ɥɢɧɢɹ 

Ʌɨɦɚɧɧɚɹ ɥɢɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɢɫɨɜɚɧɢɹ ɮɢɝɭɪɵ ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɟ-

ɫɤɨɥɶɤɢɯ ɨɬɪɟɡɤɨɜ. 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɷɝɚ: 
<gp:polyline points="x1,y1 x2,y2, … xn, yn/> 
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Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

– points — ɦɚɫɫɢɜ ɤɨɨɪɞɢɧɚɬ ɨɬɪɟɡɤɨɜ ɫɨɫɬɚɜɥɹɸɳɢɯ  ɮɢɝɭɪɭ(float); 

Ɉɩɢɫɚɧɢɟ ɜ "graphicsPrimetives.xsd": 

<xs:complexType name="polyline"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

Ɇɧɨɝɨɭɝɨɥɶɧɢɤ 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɥɨɦɚɧɧɨɣ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɢɫɨɜɚɧɢɹ ɮɢɝɭɪɵ ɫ ɡɚ-

ɦɤɧɭɬɵɦ ɤɨɧɬɭɪɨɦ. ɇɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɵɟ ɬɨɱɤɢ ɛɭɞɭɬ ɫɨɟɞɢɧɹɬɶɫɹ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɢ. 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɷɝɚ: 
<gp:polygone points="x1,y1 x2,y2, … xn, yn/> 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

– points — ɦɚɫɫɢɜ ɤɨɨɪɞɢɧɚɬ ɨɬɪɟɡɤɨɜ ɫɨɫɬɚɜɥɹɸɳɢɯ  ɮɢɝɭɪɭ(float); 

Ɉɩɢɫɚɧɢɟ ɜ "graphicsPrimetives.xsd": 

<xs:complexType name="polygon"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

Ɉɛɴɟɤɬ Path 

Ɉɛɴɟɤɬ Path ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɮɢɝɭɪɵ, ɤ ɤɨɬɨɪɵɦ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟ-

ɧɟɧɵ ɚɬɪɢɛɭɬɵ ɨɮɨɪɦɥɟɧɢɹ — ɡɚɥɢɜɤɚ, ɲɬɪɢɯɨɜɤɚ.  

Ɏɢɝɭɪɚ, ɨɛɪɚɡɭɟɦɚɹ ɨɛɴɟɤɬɨɦ Path, ɫɨɫɬɨɢɬ ɢɡ ɨɬɪɟɡɤɨɜ ɩɪɹɦɵɯ ɢɥɢ ɞɭɝ, 

ɤɨɬɨɪɵɟ ɫɬɪɨɹɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬ ɬɨɱɤɢ ɤ ɬɨɱɤɟ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 
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ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: ɭɫɬɚɧɨɜɢɬɶ ɨɩɨɪɧɭɸ ɬɨɱɤɭ (M), ɩɪɨɜɟɫɬɢ ɥɢɧɢɸ (L), ɩɪɨ-

ɜɟɫɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɥɢɧɢɸ (H), ɩɪɨɜɟɫɬɢ ɜɟɪɬɢɤɚɥɶɧɭɸ ɥɢɧɢɸ (V), ɡɚɜɟɪ-

ɲɢɬɶ ɩɨɫɬɪɨɟɧɢɟ ɨɛɴɟɤɬɚ Path (Z), ɩɪɨɜɟɫɬɢ ɤɭɛɢɱɟɫɤɭɸ ɤɪɢɜɭɸ Ȼɟɡɶɟ (C,S), 

ɩɪɨɜɟɫɬɢ ɤɜɚɞɪɚɬɢɱɧɭɸ ɤɪɢɜɭɸ Ȼɟɡɶɟ (Q,T), ɩɪɨɜɟɫɬɢ ɷɥɥɢɩɬɢɱɟɫɤɭɸ ɤɪɢɜɭɸ 

(A). 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɷɝɚ: 
…   
<el:view> 
   <gp:g> 
    <gp:line x1="0" y1="10" x2="10" y2="10"/> 
    <gp:path d="M 10,10 C10, 10 17.5, 0 25, 10  
    C25, 10 32.5, 0 40, 10  
    C40, 10 47.5, 0 55, 10  
    C55, 10 62.5, 0 70, 10"/> 
    <gp:line x1="70" y1="10" x2="80" y2="10"/> 
   </gp:g> 
  </el:view> 
… 
 

Ⱦɚɧɧɵɣ ɩɪɢɦɟɪ ɨɩɢɫɵɜɚɟɬ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɚɬɭɲɤɢ ɢɧɞɭɤ-

ɬɢɜɧɨɫɬɢ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

Ɋɢɫɭɧɨɤ 2.1 — Ƚɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɤɚɬɭɲɤɢ ɢɧɞɭɤɬɢɜɧɨɫɬɢ 

ȼ ɩɪɢɦɟɪɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɜɵɲɟ, ɨɛɴɟɤɬ "path" ɨɩɢɫɵɜɚɟɬ ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɨɫɬɶ ɤɭɛɢɱɟɫɤɢɯ ɤɪɢɜɵɯ Ȼɟɡɶɟ, ɨɛɨɡɧɚɱɚɸɳɢɯ ɧɚ ɪɢɫɭɧɤɟ 2.1 ɬɟɥɨ ɤɚɬɭɲ-

ɤɢ ɢɧɞɭɤɬɢɜɧɨɫɬɢ. 

Ɂɞɟɫɶ d – ɚɬɪɢɛɭɬ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɛɴɟɤɬ "Path". Ⱦɚɥɟɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɨɩɨɪɧɚɹ ɬɨɱɤɚ – M x,y. Ɉɬ ɷɬɨɣ ɨɩɨɪɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɬɶɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡ 

ɤɭɛɢɱɟɫɤɢɯ ɤɪɢɜɵɯ Ȼɟɡɶɟ. 

Ɉɩɢɫɚɧɢɟ ɜ "graphicsPrimetives.xsd": 

<xs:complexType name="path"> 
  <xs:attribute name="d"> 
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   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
     <xs:pattern value="((M(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s(((C(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)){2,2})|((Q(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)))|(.){1,})?)" /> 
    </xs:restriction> 
   </xs:simpleType>  
  </xs:attribute> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 

ɗɥɥɢɩɫ 

ɗɥɥɢɩɫ ɡɚɞɚɟɬɫɹ ɤɨɨɪɞɢɧɚɬɚɦɢ ɥɟɜɨɝɨ ɜɟɪɯɧɟɝɨ ɭɝɥɚ (x, y), ɩɪɹɦɨɭɝɨɥɶ-

ɧɢɤɚ, ɨɩɢɫɵɜɚɸɳɟɝɨ ɷɥɥɢɩɫ ɢ ɡɧɚɱɟɧɢɹɦɢ ɞɥɢɧɵ(width) ɢ ɜɵɫɨɬɵ(height). 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɷɝɚ: 
<gp:ellipse x="" y="" rx="" ry=""/> 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

– x,y — ɤɨɨɪɞɢɧɚɬɵ ɥɟɜɨɝɨ ɜɟɪɯɧɟɝɨ ɭɝɥɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɩɢɫɵɜɚɸɳɟɝɨ 

ɷɥɥɢɩɫ, ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ (float); 

– rx, ry — ɜɵɫɨɬɚ ɢ ɲɢɪɢɧɚ ɷɥɥɢɩɫɚ, ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɟ ɫ ɩɥɚɜɚɸɳɟɣ 

ɬɨɱɤɨɣ (float). 

Ɉɩɢɫɚɧɢɟ ɜ "graphicsPrimetives.xsd": 

<xs:complexType name="ellipse"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="rx" type="xs:float" use="required" /> 
  <xs:attribute name="ry" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
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ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɞɥɹ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟ-

ɫɤɨɝɨ ɨɛɪɚɡɚ ɪɟɡɢɫɬɨɪɚ: 
… 
<el:view> 
 <gp:g> 
  <gp:line x1="20" y1="37" x2="30" y2="37" /> 
  <gp:line x1="80" y1="37" x2="30" y2="37"/> 
  <gp:rect x="30" y="27" width="40" height="20"/> 
 <gp:g> 
</el:view> 
… 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɪɟɡɢɫɬɨɪɚ ɨɩɢɫɚɧɢɟ ɜ ɩɪɢɦɟɪɟ ɜɵɲɟ ɩɪɟɞɫɬɚɜ-

ɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

Ɋɢɫɭɧɨɤ 2.2 — Ƚɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɪɟɡɢɫɬɨɪɚ 

2.3 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɷɥɟɦɟɧɬɚ ɢɥɢ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ, ɢɫ-

ɩɨɥɶɡɭɸɬɫɹ ɨɫɨɛɵɟ ɬɢɩɵ ɨɛɴɟɤɬɨɜ — ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ. ɋɩɢɫɨɤ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2.  

Ɍɚɛɥɢɰɚ 2.2 — Ɉɩɢɫɚɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɇɚɡɜɚɧɢɟ Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 
elementref ɋɥɭɠɢɬ ɞɥɹ ɭɤɚɡɚɧɢɹ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ 

pin Ɉɩɢɫɵɜɚɟɬ ɬɨɱɤɭ ɩɨɞɤɥɸɱɟɧɢɹ 
pinType Ɉɩɢɫɵɜɚɟɬ ɬɢɩ ɬɨɱɤɢ ɩɨɞɤɥɸɱɟɧɢɹ 

point Ɉɩɢɫɵɜɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ 
node Ɉɛɨɛɳёɧɧɚɹ ɬɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɬɪɟɦɹ ɢ ɛɨɥɟɟ ɷɥɟɦɟɧɬɚɦɢ 
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ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɞɟɪɠɢɬɫɹ ɜ ɮɚɣɥɟ 

"util.xsd" ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ. 

ɋɫɵɥɤɚ ɧɚ ɷɥɟɦɟɧɬ (elementref ) 

ȼ ɤɨɧɬɟɤɫɬɟ XML ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ — "elementref" ɷɬɨ ɤɨɦ-

ɩɥɟɤɫɧɵɣ ɬɢɩ ɞɚɧɧɵɯ. Ⱦɥɹ ɨɩɢɫɚɧɢɟ ɫɫɵɥɤɢ ɧɚ ɷɥɟɦɟɧɬ, ɤ ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜ-

ɥɟɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɚɬɪɢɛɭɬɚ: "elementID" — ɜ ɤɨɬɨɪɨɦ ɯɪɚ-

ɧɢɬɫɹ ɡɧɚɱɟɧɢɟ ɚɬɪɢɛɭɬɚ "id" ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɢ "pinID" ɡɧɚɱɟɧɢɟ ɤɨ-

ɬɨɪɨɝɨ, ɹɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟɦ ɚɬɪɢɛɭɬɚ "id" XML-ɷɥɟɦɟɧɬɚ "pin" ɩɨɞɤɥɸɱɟɧɧɨɝɨ 

ɷɥɟɦɟɧɬɚ. Ⱦɥɹ ɚɬɪɢɛɭɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɢɩ ɞɚɧɧɵɯ "IDREF", ɱɬɨ ɨɡɧɚɱɚɟɬ ɱɬɨ 

ɞɨɩɭɫɬɢɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɚɬɪɢɛɭɬɨɜ "elementID" ɢ "pinID" ɛɭɞɭɬ ɡɧɚɱɟɧɢɹ 

XML-ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɚɬɪɢɛɭɬɨɜ, ɬɢɩɨɦ ɞɚɧɧɵɯ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥёɧ ɤɚɤ "ID". 

ɗɥɟɦɟɧɬ "elementref" ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɜɥɨɠɟɧɧɨɝɨ 

ɷɥɟɦɟɧɬɚ "connect" ɷɥɟɦɟɧɬɚ "pin", ɢ ɬɚɤɠɟ ɜɥɨɠɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ "element" ɷɥɟ-

ɦɟɧɬɚ "node".  

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 

… 
<el:pin id="r1.p2" type="NOT" visible="true" connect="true"> 
 <ut:center x="119" y="146"/> 
 <ut:connections> 
  <ut:ɫonnect elementID="r2" pinID="r2.p1"/> 
  <ut:ɫonnect elementID="pt3" pinID="pt3.p1"/> 
 </ut:connections> 
</el:pin> 
… 

ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɭ ɷɥɟɦɟɧɬɚ ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɩɢɧ, ɟɫɬɶ ɞɜɚ ɫɨ-

ɟɞɢɧɟɧɢɹ, ɨɩɢɫɚɧɧɵɯ XML-ɷɥɟɦɟɧɬɚɦɢ "connect". ɉɟɪɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɭɫɬɚɜɥɟ-

ɧɨ ɫ ɷɥɟɦɟɧɬɨɦ, ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ "r2" ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɨɫɭɳɟɫɬɜ-

ɥɟɧɨ ɱɟɪɟɡ ɟɝɨ ɩɢɧ ɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ "r2.p1". ȼɬɨɪɨɟ ɫɨɟɞɢɧɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ 

ɫ ɷɥɟɦɟɧɬɨɦ, ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ "pt3" ɱɟɪɟɡ ɟɝɨ ɩɢɧ ɫ ɢɞɟɧɬɢɮɢɤɚ-

ɬɨɪɨɦ "pt3.p1". 
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Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ: 

– elementID — ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɷɥɟɦɟɧɬɚ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ XML-

ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɚɬɪɢɛɭɬɨɜ, ɬɢɩ ɞɚɧɧɵɯ ɤɨɬɨɪɵɯ ɭɤɚɡɚɧ ɤɚɤ "ID"; 

– pinID — ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɢɧɚ ɷɥɟɦɟɧɬɚ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ XML-

ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɚɬɪɢɛɭɬɨɜ, ɬɢɩ ɞɚɧɧɵɯ ɤɨɬɨɪɵɯ ɭɤɚɡɚɧ ɤɚɤ "ID". 

Ɉɩɢɫɚɧɢɟ ɜ "util.xsd": 

<xs:complexType name="elementref"> 
 <xs:attribute name="pinID" type="xs:IDREF" use="required"/> 
 <xs:attribute name="elementID" type="xs:IDREF" use="required" 
/> 
</xs:complexType> 

 

Ɍɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ — ɩɢɧ (pin) 

Ɍɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ ɢɥɢ ɩɢɧ, ɨɩɢɫɵɜɚɟɬ ɤɨɧɤɪɟɬɧɨɸ ɬɨɱɤɭ ɩɨɞɤɥɸɱɟɧɢɹ 

ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɤ ɞɪɭɝɨɦɭ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɢɦɟɸɳɢɯɫɹ ɩɨɞ-

ɤɥɸɱɟɧɢɹɯ.  

ȼ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɬɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ ɧɟ ɢɦɟɟɬ ɨɩɢɫɚɧɢɹ ɟɟ ɝɪɚɮɢɱɟ-

ɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɮɭɧɤɰɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɬɨɱɤɢ ɩɨɞɤɥɸ-

ɱɟɧɢɹ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɤɨɧɟɱɧɨɦ ɩɪɢɥɨɠɟɧɢɟ.  

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 

<?xml version="1.0" encoding="UTF-8"?> 
<el:element name = "resistor" dataBaseID="2" 
xmlns:el="http://www.example.org/element"  
xmlns:gp="http://www.example.org/graphicsPrimitives"  
xmlns:ut="http://www.example.org/util"  
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"  
xsi:schemaLocation="http://www.example.org/element 
../xsd/element.xsd "> 
  <el:subClass subClassName="RESISTORS" subClassID="7"/> 
  <el:type typeName="BASE_RESISTOR" typeID="2"/> 
  <el:center x="40" y="20"/> 
  <el:view> 
   <gp:g> 
    <gp:line x1="0" y1="10" x2="20" y2="10" /> 
    <gp:line x1="60" y1="10" x2="80" y2="10"/> 
    <gp:rect x="20" y="0" width="40" height="20"/> 
   </gp:g> 
  </el:view> 
  <el:pins> 
    <el:pin id="r1.p1" type="IN" visible="true"> 
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      <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> 

 
ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɚ, ɢɦɟɸɳɟɝɨ ɞɜɟ ɬɨɱɤɢ 

ɩɨɞɤɥɸɱɟɧɢɹ c ɢɞɟɧɬɢɮɢɤɚɬɨɪɚɦɢ: "r1.p1" ɢ "r1.p2". ɍ ɷɥɟɦɟɧɬɚ ɢɦɟɟɬɫɹ ɞɜɚ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ: ɤ ɷɥɟɦɟɧɬɭ ɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ "pt1" ɱɟɪɟɡ 

ɟɝɨ ɬɨɱɤɭ ɩɨɞɤɥɸɱɟɧɢɹ ɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚɦ "pt1.p1", ɢ ɤ ɷɥɟɦɟɧɬɭ "pt2" ɱɟɪɟɡ 

ɟɝɨ ɬɨɱɤɭ ɩɨɞɤɥɸɱɟɧɢɹ "pt2.p1". Ɉɛɚ ɩɨɞɤɥɸɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɟɧɵ ɱɟɪɟɡ ɬɨɱɤɭ 

ɩɨɞɤɥɸɱɟɧɢɹ "r1.p1". Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɢɦɟɪɚ ɬɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ "r1.p1" ɧɟ ɢɦɟ-

ɟɬ ɫɨɟɞɢɧɟɧɢɣ, ɢ XML-ɷɥɟɦɟɧɬ "connections" ɨɬɫɭɬɫɬɜɭɟɬ. 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ ɢ ɷɥɟɦɟɧɬɨɜ: 

– ɚɬɪɢɛɭɬ "id" — ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɭɧɢɤɚɥɟɧ ɜ ɩɪɢɞɟɥɚɯ ɞɨɤɭɦɟɧɬɚ, ɩɪɢ-

ɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "string"; 

– ɚɬɪɢɛɭɬ "type" — ɬɢɩ ɬɨɱɤɢ ɩɨɞɤɥɸɱɟɧɢɹ, ɩɪɢɧɢɦɚɟɬ ɨɞɧɨ ɢɡ ɡɧɚɱɟɧɢɣ, 

ɭɤɚɡɚɧɧɵɯ ɜ ɷɥɟɦɟɧɬɟ pinType; 

– ɚɬɪɢɛɭɬ "visible" — ɨɩɪɟɞɟɥɹɟɬ ɨɬɨɛɪɚɠɚɟɬɫɹ ɥɢ ɬɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ 

ɭɦɨɥɱɚɧɢɸ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "boolean"; 

– ɷɥɟɦɟɧɬ "center" — ɯɪɚɧɢɬ ɞɚɧɧɵɟ ɨ ɤɨɨɪɞɢɧɚɬɚɯ ɰɟɧɬɪɚ ɨɛɴɟɤɬɚ, ɞɚɧ-

ɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɚɬɪɢɛɭɬɵ x, y, ɩɪɢɧɢɦɚɸɳɢɟ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "float"; 

– ɷɥɟɦɟɧɬ "connections" — ɫɥɭɠɢɬ ɞɥɹ ɫɬɪɭɤɬɭɪɢɡɚɰɢɢ ɨɩɢɫɚɧɢɣ ɩɨɞɤɥɸ-

ɱɟɧɢɣ, ɫɥɭɠɢɬ ɤɨɪɧɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɞɥɹ ɷɥɟɦɟɧɬɨɜ "connect". 

ɗɥɟɦɟɧɬ "connect" — ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ ɨ ɩɨɞɤɥɸɱɟɧɧɨɦ ɷɥɟɦɟɧɬɟ ɢ ɟɝɨ 

ɬɨɱɤɟ ɩɨɞɤɥɸɱɟɧɢɹ. Ⱦɚɧɧɵɟ ɨ ɷɥɟɦɟɧɬɟ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɩɚɪɚɦɟɬɪɵ 

"elementID" ɢ "pinID" ɬɢɩɚ "IDREF" ɜ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɸɬɫɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ 

ɷɥɟɦɟɧɬɚ ɢ ɩɢɧɚ. 

Ɉɩɢɫɚɧɢɟ ɜ "util.xsd": 

<xs:complexType name="pin"> 
 <xs:sequence> 
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  <xs:element name="center" type="ut:point" minOccurs="1" 
maxOccurs="1"/> 
  <xs:element name="connections" minOccurs="0" max-
Occurs="unbounded"> 
   <xs:complexType> 
    <xs:sequence> 
     <xs:element name="ɫonnect" 
type="ut:elementref" minOccurs="1" maxOccurs="unbounded"/> 
    </xs:sequence> 
   </xs:complexType> 
  </xs:element> 
 </xs:sequence> 
 <xs:attribute name="id" type="xs:ID" use="required"/> 
 <xs:attribute name="type" type="ut:pinType" use="required"/> 
 <xs:attribute name="visible" type="xs:boolean" 
use="required"/> 
</xs:complexType> 

Ɍɢɩ ɬɨɱɤɢ ɩɨɞɤɥɸɱɟɧɢɹ (pinType) 

XML-ɷɥɟɦɟɧɬ "pinType" ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɬɢɩɚ ɬɨɱɤɢ ɩɨɞ-

ɤɥɸɱɟɧɢɹ. Ɂɧɚɱɟɧɢɟ XML-ɷɥɟɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬ ɨɞɧɨ ɢɡ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɯ ɡɧɚ-

ɱɟɧɢɣ: "IN" — ɜɯɨɞ, "OUT" — ɜɵɯɨɞ, "NOT" — ɛɟɡ ɨɩɪɟɞɟɥɟɧɢɹ. XML-ɷɥɟɦɟɧɬ 

"pinType" ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɚɬɪɢɛɭɬɚ "type" XML-ɷɥɟɦɟɧɬɚ 

"pin". 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 

<el:pin id="r1.p1" type="IN" visible="true" connect="false"> 
 <ut:center x="20" y="37"/> 
</el:pin> 

 
Ɉɩɢɫɚɧɢɟ ɜ "util.xsd": 

<xs:simpleType name="pinType"> 
    <xs:restriction base="xs:string"> 
        <xs:enumeration value="NOT"/> 
        <xs:enumeration value="IN"/> 
        <xs:enumeration value="OUT"/> 
    </xs:restriction> 
</xs:simpleType> 

 

Ɍɨɱɤɚ (point) 

XML-ɷɥɟɦɟɧɬ "point" ɫɥɭɠɢɬ ɞɥɹ ɨɩɢɫɚɧɢɹ ɬɨɱɤɢ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ x ɢ y. 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 
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<ts:element id = "r1" name = "resistor"> 
    <el:center x="118" y="96"/> 
    <el:view>...</el:view> 
    <el:pins> 
        <el:pin id="r1.p1" type="NOT" visible="true" con-
nect="true"> 
          <ut:center x="119" y="46"/> 
          <ut:connections>...</ut:connections> 
      </el:pin> 
  … 
    </el:pins> 
</ts:element> 

 
ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ XML-ɷɥɟɦɟɧɬ "point" ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɢɩɨɜ XML-ɷɥɟɦɟɧɬɨɜ "center", ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɚɸɬ ɤɨɨɪɞɢɧɚɬɵ ɫɟɪɟɞɢɧɵ ɨɛɴ-

ɟɤɬɨɜ "ɷɥɟɦɟɧɬ" ɢ "ɬɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ". 

Ⱥɬɪɢɛɭɬɵ x, y — ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "float". 

Ɉɩɢɫɚɧɢɟ ɜ "util.xsd": 

<xs:complexType name="point"> 
 <xs:attribute name="x" type="xs:float" use="required"/> 
 <xs:attribute name="y" type="xs:float" use="required"/> 
</xs:complexType> 

 

Ɍɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ (node) 

Ɍɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ — ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɬɨɱɤɢ, ɜ ɤɨɬɨɪɨɣ ɤ ɨɞɧɨɣ ɫɨ-

ɟɞɢɧɢɬɟɥɶɧɨɣ ɥɢɧɢɢ ɩɨɞɤɥɸɱɟɧɚ ɞɪɭɝɚɹ (Ɋɢɫɭɧɨɤ 2.3). 

 

 

Ɋɢɫɭɧɨɤ 2.3 — Ɍɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 
<ts:node id="n1"> 
    <ut:center x="119" y="29"/> 
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    <ut:element elementID="r1" pinID="r1.p1"/> 
    <ut:element elementID="pt1" pinID="pt1.p1"/> 
    <ut:element elementID="pt2" pinID="pt2.p1"/> 
</ts:node> 

ȼɧɭɬɪɢ XML-ɷɥɟɦɟɧɬɚ "node" ɭɤɚɡɚɧɵ ɫɫɵɥɤɢ ɧɚ ɷɥɟɦɟɧɬɵ ɫ ɢɞɟɧɬɢɮɢ-

ɤɚɬɨɪɚɦɢ "r1", "pt1", "pt2". ɍ ɤɚɠɞɨɝɨ ɢɡ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɨɩɢɫɚɧɨ ɫɨɟɞɢɧɟɧɢɟ ɫ 

ɞɪɭɝɢɦɢ. ɋɨɟɞɢɧɟɧɢɟ ɫ ɷɥɟɦɟɧɬɨɦ "node" ɧɟ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɫɩɢɫɤɟ ɫɨɟɞɢɧɟɧɢɣ 

ɷɥɟɦɟɧɬɚ ɫɯɟɦɵ. 

Ɉɩɢɫɚɧɢɟ ɚɬɪɢɛɭɬɨɜ ɢ ɷɥɟɦɟɧɬɨɜ: 

– "id" — ɚɬɪɢɛɭɬ, ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɭɡɥɚ, ɩɪɢɧɢɦɚɟɬ ɫɬɪɨɤɨɜɨɟ ɡɧɚɱɟɧɢɟ; 

– "center" — XML-ɷɥɟɦɟɧɬ ɬɢɩɚ "point", ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ x, 

y ɫɟɪɟɞɢɧɵ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɡɥɚ. ȿɝɨ ɚɬɪɢɛɭɬɵ x ɢ y ɩɪɢɧɢɦɚɸɬ 

ɡɧɚɱɟɧɢɹ ɬɢɩɚ float; 

– "element" — XML-ɷɥɟɦɟɧɬ ɬɢɩɚ "elementref". Ɉɩɢɫɵɜɚɟɬ ɫɫɵɥɤɭ ɧɚ ɷɥɟ-

ɦɟɧɬ. Ⱥɬɪɢɛɭɬɵ "elementID" ɢ "pinID" ɫɨɞɟɪɠɚɬ ɡɧɚɱɟɧɢɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɷɥɟ-

ɦɟɧɬɚ ɢ ɟɝɨ ɩɢɧɚ ɤ ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɨɞɤɥɸɱɟɧɢɟ, ɨɩɢɫɚɧɧɨɟ ɜ ɫɫɵɥɤɟ. 

2.4 ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ("element.xsd") 

Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɨɛɪɚɡɨɦ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ, ɟɞɢɧɢɱɧɵɣ ɷɥɟ-

ɦɟɧɬ ɢɦɟɟɬ ɫɜɨɣ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ. Ƚɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɷɥɟɦɟɧɬɚ (Ɋɢɫɭɧɨɤ 

2.4ɚ) ɫɬɪɨɢɬɫɹ ɢɡ ɩɪɢɦɢɬɢɜɨɜ (ɤɜɚɞɪɚɬɨɜ, ɥɢɧɢɣ, ɤɪɭɝɨɜ ɢ ɞɪ.) (Ɋɢɫɭɧɨɤ 2.4ɛ). 

 

Ɋɢɫɭɧɨɤ 2.4 — ɗɥɟɦɟɧɬɵ ɢ ɨɛɪɚɡɭɸɳɢɟ ɢɯ ɝɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ 

ɇɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɪɚɡɵ ɷɥɟɦɟɧɬɨɜ, ɢ ɢɯ ɫɨ-

ɫɬɚɜɥɹɸɳɢɟ ɱɚɫɬɢ. Ɋɚɡɛɢɟɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɷɥɟɦɟɧɬɚ ɧɚ ɩɪɢɦɢɬɢɜɵ, ɚ 
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ɬɚɤɠɟ ɪɚɡɛɢɟɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ ɧɚ ɷɥɟɦɟɧɬɵ, ɩɨɡɜɨɥɹɟɬ 

ɩɟɪɟɞɚɜɚɬɶ ɷɬɢ ɨɛɴɟɤɬɵ ɜ ɮɨɪɦɚɬɟ XML.  

XML-ɞɨɤɭɦɟɧɬ ɫɨɞɟɪɠɚɳɢɣ ɞɚɧɧɵɟ ɨ ɷɥɟɦɟɧɬɟ, ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɪɨɟɧ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ XML-ɫɯɟɦɵ (ɮɚɣɥ "element.xsd" ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɩɪɢɥɨɠɟ-

ɧɢɟ B). ȼ XML-ɫɯɟɦɟ ɨɩɢɫɚɧɚ ɫɬɪɭɤɬɭɪɚ ɞɨɤɭɦɟɧɬɚ ɢ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ XML-

ɷɥɟɦɟɧɬɵ.  

Ƚɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɷɥɟɦɟɧɬɚ, ɷɬɨ ɥɢɲɶ ɱɚɫɬɶ ɟɝɨ ɨɩɢɫɚɧɢɹ. ɉɪɢ ɩɪɟɞ-

ɫɬɚɜɥɟɧɢɢ ɷɥɟɦɟɧɬɚ ɜ ɮɨɪɦɚɬɟ XML-ɞɨɤɭɦɟɧɬɚ, ɨɩɢɫɵɜɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɟɝɨ 

ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ, ɧɨ ɢ ɟɝɨ ɜɨɡɦɨɠɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɩɚɪɚɦɟɬɪɵ ɬɚɤɢɟ ɤɚɤ: 

ɧɚɡɜɚɧɢɟ, ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ, ɫɩɢɫɨɤ ɩɢɧɨɜ ɢ ɩɨɞɤɥɸɱɟɧɢɣ ɤ 

ɧɢɦ, ɩɚɪɚɦɟɬɪ, ɬɟɤɫɬɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɞɤɥɚɫɫ ɢ ɬɢɩ ɷɥɟɦɟɧɬɚ. 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 

  <el:subClass subClassName="RESISTORS" subClassID="7"/> 
  <el:type typeName="BASE_RESISTOR" typeID="2"/> 
  <el:center x="40" y="20"/> 
  <el:view> 
   <gp:g> 
    <gp:line x1="20" y1="37" x2="30" y2="37" /> 
    <gp:line x1="80" y1="37" x2="90" y2="37"/> 
    <gp:rect x="30" y="27" width="40" height="20"/> 
   </gp:g> 
  </el:view> 
  <el:pins> 
    <el:pin id="r1.p1" type="IN" visible="true"> 
      <ut:center x="20" y="37"/> 
    </el:pin> 
    <el:pin id="r1.p2" type="OUT" visible="true"> 
      <ut:center x="90" y="37"/> 
    </el:pin> 
  </el:pins> 
</el:element> 

ɉɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ ɩɪɢɦɟɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɪɚɮɢɱɟɫɤɨɦɭ ɨɬɨɛɪɚɠɟɧɢɸ 

ɷɥɟɦɟɧɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 2.5.  

 

Ɋɢɫɭɧɨɤ 2.5 — Ƚɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɷɥɟɦɟɧɬɚ 
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ɇɚ ɪɢɫɭɧɤɟ 2.5 ɨɛɨɡɧɚɱɟɧɵ ɬɨɱɤɢ ɤɚɠɞɨɝɨ ɩɪɢɦɢɬɢɜɚ ɢɡ ɤɨɬɨɪɨɝɨ ɫɬɪɨɢɬ-

ɫɹ ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɚ. Ɍɨɱɤɚ 50;37 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɟɪɟɞɢɧɟ ɷɥɟ-

ɦɟɧɬɚ 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 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɛɴɟɤɬɚ, ɩɪɢɧɢɦɚɸɳɢɣ ɫɬɪɨɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɢ ɢɦɟɸɳɢɣ ɬɢɩ 

"ID", ɢ ɚɬɪɢɛɭɬ "name" — ɨɛɨɡɧɚɱɚɸɳɢɣ ɧɚɡɜɚɧɢɟ ɨɩɢɫɵɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɢ 

ɩɪɢɧɢɦɚɸɳɢɣ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "string"; 

– subClass — ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɚ ɩɨɞɤɥɚɫɫɭ, ɜ ɚɬɪɢ-

ɛɭɬɚɯ "subClassName" ɢ "subClassID" ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪ 

ɩɨɞɤɥɚɫɫɚ 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" 

ɩɪɢɧɢɦɚɸɬ 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, 

ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɬɢɩɚ "string"; 

– text — ɬɟɤɫɬɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ, ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɬɢɩɚ 

"string". 

2.5 ɉɪɚɜɢɥɚ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ 

ɋɢɫɬɟɦɚ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɚɮɢɱɟ-

ɫɤɨɝɨ ɬɢɩɚ ɡɚɞɚɧɢɣ, ɨɬɜɟɬ, ɧɚ ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɫɯɟɦɨɣ, ɫɨɜɟɬɭɸɳɟɣ 
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ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɞɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɫɨɫɬɚɜɢɬɶ ɛɥɨɤ 

ɫɯɟɦɭ ɚɥɝɨɪɢɬɦɚ ɫɨɪɬɢɪɨɜɤɢ ɜɫɬɚɜɤɚɦɢ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ (2.6). 

 

 

Ɋɢɫɭɧɨɤ 2.6 — ɗɥɟɦɟɧɬɧɚɹ ɛɚɡɚ ɡɚɞɚɧɢɹ 

ɇɚ ɪɢɫɭɧɤɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɥɟɦɟɧɬɧɚɹ ɛɚɡɚ ɡɚɞɚɧɢɹ. Ƚɞɟ ɤɚɠɞɵɣ ɷɥɟ-

ɦɟɧɬ ɩɪɟɞɫɬɚɜɥɟɧ ɫɜɨɢɦ ɝɪɚɮɢɱɟɫɤɢɦ ɨɛɪɚɡɨɦ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɧɢɹ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ, 

ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

 

Ɋɢɫɭɧɨɤ 2.7 — Ƚɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ 
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Ʉɚɤ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɛ ɨɛɴɟɤɬɟ ɡɚɞɚɧɢɹ ɢ ɷɥɟɦɟɧɬɚɯ, 

ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɮɨɪɦɚɬɟ XML-ɞɨɤɭɦɟɧɬɨɜ. ɗɬɢ ɞɨɤɭɦɟɧɬɵ ɫɬɪɨɹɬɫɹ ɫ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟ XML-ɫɯɟɦ. Ⱦɥɹ ɷɥɟɦɟɧɬɨɜ — ɷɬɨ ɮɚɣɥ "element.xsd", ɞɥɹ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ 

— "modelTaskObject.xsd". Ʌɢɫɬɢɧɝ ɷɬɢɯ ɮɚɣɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 

XML-ɫɯɟɦɚ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɬ XML-ɫɯɟɦɭ "element.xsd", ɬɚɤ 

ɤɚɤ ɩɪɢ ɨɩɢɫɚɧɢɟ ɜ ɮɨɪɦɚɬɟ XML, ɷɥɟɦɟɧɬɵ ɢɡ ɤɨɬɨɪɵɯ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɱɟɫɤɢɣ 

ɨɛɪɚɡ ɡɚɞɚɧɢɹ, ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɟɝɨ ɞɨɤɭɦɟɧɬ.  

Ⱦɨɤɭɦɟɧɬ ɫ ɨɩɢɫɚɧɢɟɦ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ, ɫɬɪɨɢɬɫɹ ɢɡ ɨɩɢɫɚɧɢɹ ɤɚɠɞɨɝɨ 

ɟɝɨ ɷɥɟɦɟɧɬɚ ɫ ɭɤɚɡɚɧɢɹɦɢ ɢɯ ɫɜɨɣɫɬɜ, ɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ. Ⱦɥɹ ɩɪɢ-

ɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.8. 

 

Ɋɢɫɭɧɨɤ 2.8 — Ƚɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɡɚɞɚɧɢɹ 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ XML - ɞɨɤɭɦɟɧɬ ɨɩɢɫɵɜɚɸɳɢɣ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɡɚɞɚ-

ɧɢɹ, ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 1, ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɬɟɥɟ ɞɨɤɭ-

ɦɟɧɬɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ XML-ɫɯɟɦɨɣ ɷɥɟɦɟɧɬɨɜ (ɮɚɣɥ "elenent.xsd") c ɭɤɚɡɚɧɢ-

ɟɦ ɢɯ ɜɧɭɬɪɟɧɧɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɢ ɩɨɞɤɥɸɱɟɧɢɣ. XML-ɞɨɤɭɦɟɧɬ ɨɩɢɫɵɜɚɸɳɢɣ 

ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.8, ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭ-

ɸɳɢɟ ɫɨɞɟɪɠɚɧɢɟ: 
<?xml version="1.0" encoding="UTF-8"?> 
<mto:schema name="example" id="NULL" ...> 
     
    <mto:element id = "r1" name = "resistor"> 
        <el:subClass subClassName="RESISTORS" subClassID="3"/> 
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        <el:type typeName="BASE_RESISTOR" typeID="1"/> 
        <el:center x="118" y="96"/> 
        <el:view> 
            <gp:line x1="119" y1="62" x2="119" y2="46" /> 
            <gp:line x1="119" y1="130" x2="119" y2="146"/> 
            <gp:rect x="99" y="62" rectwidth="40" rec-
theight="67"/> 
        </el:view> 
        <el:pins> 
            <el:pin id="r1.p1" type="NOT" visible="true"> 
            <ut:center x="119" y="46"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="pt1" pinID="pt1.p1"/> 
                <ut:ɫonnect elementID="pt2" pinID="pt2.p1"/> 
            </ut:connections> 
        </el:pin> 
            <el:pin id="r1.p2" type="NOT" visible="true"> 
            <ut:center x="119" y="146"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="r2" pinID="r2.p1"/> 
                <ut:ɫonnect elementID="pt3" pinID="pt3.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "r2" name = "resistor"> 
        <el:subClass subClassName="RESISTORS" subClassID="3"/> 
        <el:type typeName="BASE_RESISTOR" typeID="1"/> 
        <el:center x="119" y="214"/> 
        <el:view> 
            <gp:line x1="119" y1="180" x2="119" y2="164" /> 
            <gp:line x1="119" y1="248" x2="119" y2="264"/> 
            <gp:rect x="99" y="180" rectwidth="40" rec-
theight="67"/> 
        </el:view> 
        <el:pins> 
            <el:pin id="r2.p1" type="NOT" visible="true"> 
            <ut:center x="119" y="180"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="r1" pinID="r1.p2"/> 
                <ut:ɫonnect elementID="pt3" pinID="pt3.p1"/> 
            </ut:connections> 
        </el:pin> 
            <el:pin id="r2.p2" type="NOT" visible="true"> 
            <ut:center x="119" y="264"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="pt4" pinID="pt4.p1"/> 
                <ut:ɫonnect elementID="pt5" pinID="pt5.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
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    <mto:element id = "pt1" name = "port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="58" y="29"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt1.p1" type="NOT" visible="true"> 
            <ut:center x="58" y="29"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="r1" pinID="r1.p1"/> 
                <ut:ɫonnect elementID="pt2" pinID="pt2.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt2" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="180" y="29"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt2.p1" type="NOT" visible="true"> 
            <ut:center x="180" y="29"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="r1" pinID="r1.p1"/> 
                <ut:ɫonnect elementID="pt1" pinID="pt1.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt3" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="180" y="154"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt3.p1" type="NOT" visible="true"> 
            <ut:center x="180" y="154"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="r1" pinID="r1.p2"/> 
                <ut:ɫonnect elementID="r1" pinID="r2.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt4" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="119" y="214"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt4.p1" type="NOT" visible="true"> 
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            <ut:center x="179" y="280"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="r2" pinID="r2.p2"/> 
                <ut:ɫonnect elementID="pt5" pinID="pt5.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt5" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="59" y="280"/> 
        <el:view> 
        </el:view> 
        <el:pins> 
            <el:pin id="pt5.p1" type="NOT" visible="true"> 
            <ut:center x="59" y="280"/> 
            <ut:connections> 
                <ut:ɫonnect elementID="r2" pinID="r2.p2"/> 
                <ut:ɫonnect elementID="pt4" pinID="pt4.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:node id="n1"> 
        <ut:center x="119" y="29"/> 
        <ut:element elementID="r1" pinID="r1.p1"/> 
        <ut:element elementID="pt1" pinID="pt1.p1"/> 
        <ut:element elementID="pt2" pinID="pt2.p1"/> 
    </mto:node> 
    <mto:node id="n2"> 
        <ut:center x="119" y="154"/> 
        <ut:element elementID="r1" pinID="r1.p2"/> 
        <ut:element elementID="r2" pinID="r2.p1"/> 
        <ut:element elementID="pt3" pinID="pt3.p1"/> 
    </mto:node> 
    <mto:node id="n3"> 
        <ut:center x="119" y="280"/> 
        <ut:element elementID="r2" pinID="r2.p2"/> 
    </mto:node> 
</mto:schema> 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɩɪɢɦɟɪɚ, ɜɫɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɨɛɪɚɡɚ ɡɚɞɚɧɢɹ (Ɋɢɫɭɧɨɤ 2.8), ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɞɨɤɭɦɟɧɬɟ ɫɨ ɜɫɟɦɢ ɫɜɨɢɦɢ ɫɜɨɣ-

ɫɬɜɚɦɢ. Ɉɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɨɜ (ɪɟɡɢɫɬɨɪɵ, ɢ ɩɨɪɬɵ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ XML-ɫɯɟɦɟ, 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɨɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɨɜ (ɮɚɣɥ "element.xsd"). Ʉ ɜɧɭɬɪɟɧɧɢɦ ɩɚ-

ɪɚɦɟɬɪɚɦ ɫɯɟɦɵ ɫɬɨɢɬɶ ɨɬɧɟɫɬɢ ɷɥɟɦɟɧɬɵ "node" ɪɚɫɲɢɪɹɸɳɢɟ ɨɩɢɫɚɧɢɟ ɩɨɞ-

ɤɥɸɱɟɧɢɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ. 
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Ɉɩɢɫɚɧɢɟ XML-ɷɥɟɦɟɧɬɨɜ: 

– "schema" — ɤɨɪɧɟɜɨɣ ɷɥɟɦɟɧɬ ɫɯɟɦɵ, ɜ ɧɟɦ ɞɟɤɥɚɪɢɪɭɸɬɫɹ ɢɦɩɨɪɬɵ 

ɞɪɭɝɢɯ XML-ɫɯɟɦ (ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɩɢɫɚɧɢɹ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɝɪɚ-

ɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ, ɢ ɷɥɟɦɟɧɬɨɜ). ȼ ɚɬɪɢɛɭɬɚɯ "name" ɢ "id" ɭɤɚɡɵɜɚɟɬɫɹ 

ɧɚɡɜɚɧɢɟ ɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ, ɚɬɪɢɛɭɬɵ ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɬɢ-

ɩɚ "string"; 

– "node" — ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɬɨɱɤɢ, ɜ ɤɨɬɨɪɨɣ ɤ ɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ-

ɧɨɣ ɥɢɧɢɢ ɩɨɞɤɥɸɱɟɧɚ ɞɪɭɝɚɹ. 

ɋɨɞɟɪɠɚɧɢɟ XSD-ɮɚɣɥɚ "modelTaskObject.xsd" ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩɪɢɥɨɠɟ-

ɧɢɢ ȼ. 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 2 

ɉɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɤ ɪɚɡɛɢɟɧɢɸ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɨɛɴɟɤɬɚ ɡɚɞɚ-

ɧɢɹ, ɧɚ ɟɝɨ ɷɥɟɦɟɧɬɵ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɪɚɡɛɢɟɧɢɟ ɷɥɟɦɟɧɬɚ ɧɚ ɟɝɨ ɝɪɚɮɢɱɟɫɤɢɟ 

ɩɪɢɦɢɬɢɜɵ, ɩɨɡɜɨɥɢɬ ɞɨɩɨɥɧɢɬɶ ɞɚɧɧɵɟ ɨ ɜɧɭɬɪɟɧɧɢɯ ɫɨɫɬɨɹɧɢɹɯ ɷɥɟɦɟɧɬɨɜ ɢ 

ɢɯ ɫɜɹɡɟɣ, ɞɚɧɧɵɦɢ ɨ ɢɯ ɝɪɚɮɢɱɟɫɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ, ɬɟɦ ɫɚɦɵɦ ɫɨɯɪɚɧɢɜ ɝɪɚ-

ɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɢ ɫɞɟɥɚɜ ɟɝɨ ɧɟ ɡɚɜɢɫɢɦɵɦ ɨɬ ɩɪɨ-

ɝɪɚɦɦɧɵɯ ɢ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ. 

Ɉɩɢɫɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɷɥɟɦɟɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ SVG-

ɷɥɟɦɟɧɬɨɜ, ɩɨɡɜɨɥɢɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɩɪɨɫɬɢɬɶ ɢɧɬɟɝɪɚɰɢɸ ɫ ɗɈɄ. 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ 
ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 

3.1 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɞɚɧɧɵɯ 

ɉɪɨɰɟɫɫ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, ɦɟɠɞɭ ɩɨɞɫɢɫɬɟɦɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟ-

ɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ, ɪɚɡ-

ɪɚɛɨɬɚɧɧɵɣ ɜ ɪɚɦɤɚɯ ɩɨɞɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟ-

ɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ, ɜɟɛ-ɫɟɪɜɢɫ.  

ȼɟɛ-ɫɟɪɜɢɫ ɩɨɥɭɱɚɟɬ ɞɚɧɧɵɟ ɨɬ ɩɪɢɥɨɠɟɧɢɣ ɢ ɯɪɚɧɢɬ ɢɯ ɜ ɛɚɡɟ ɞɚɧɧɵɯ, 

ɫɯɟɦɚ ɤɨɬɨɪɨɣ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

Ɋɢɫɭɧɨɤ 3.1 — ɋɯɟɦɚ ɛɚɡɵ ɞɚɧɧɵɯ ɜɟɛ-ɫɟɪɜɢɫɚ 

ɂɫɯɨɞɹ ɢɡ ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɞɚɧɧɵɯ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɦɨɠɧɨ ɩɨɥɭ-

ɱɢɬɶ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ ɛɚɡɵ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɨɛɪɚɡɨɜ ɢɡɨɛɪɚɠɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 — ɋɯɟɦɚ ɥɨɤɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟ-

ɫɤɢɯ ɨɛɪɚɡɨɜ 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɛɚɡɵ ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɹ ɜɵɛɪɚɧɚ — ɜɫɬɪɚɢɜɚɟɦɚɹ ɪɟɥɹ-

ɰɢɨɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ SQLite3[33]. ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɛɚɡ ɞɚɧɧɵɯ, ɬɚ-

ɤɢɯ ɤɚɤ — MySQL, MS SQL Server, Oracle Database, SQlite ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɩɚɪɚ-

ɞɢɝɦɭ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ, ɬɨ ɟɫɬɶ ɞɜɢɠɨɤ SQLite ɧɟ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɦ 

ɩɪɨɰɟɫɫɨɦ, ɫ ɤɨɬɨɪɵɦ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɩɪɨɝɪɚɦɦɚ, ɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɢɛɥɢɨɬɟ-

ɤɭ, ɫ ɤɨɬɨɪɨɣ ɩɪɨɝɪɚɦɦɚ ɤɨɦɩɨɧɭɟɬɫɹ, ɢ ɞɜɢɠɨɤ ɫɬɚɧɨɜɢɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ 

ɩɪɨɝɪɚɦɦɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɤɨɥɚ ɨɛɦɟɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɵɡɨɜɵ 

ɮɭɧɤɰɢɣ (API) ɛɢɛɥɢɨɬɟɤɢ SQLite. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɭɦɟɧɶɲɚɟɬ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨ-

ɞɵ, ɜɪɟɦɹ ɨɬɤɥɢɤɚ ɢ ɭɩɪɨɳɚɟɬ ɩɪɨɝɪɚɦɦɭ. SQLite ɯɪɚɧɢɬ ɜɫɸ ɛɚɡɭ ɞɚɧɧɵɯ 

(ɜɤɥɸɱɚɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɬɚɛɥɢɰɵ, ɢɧɞɟɤɫɵ ɢ ɞɚɧɧɵɟ) ɜ ɟɞɢɧɫɬɜɟɧɧɨɦ ɫɬɚɧɞɚɪɬ-

ɧɨɦ ɮɚɣɥɟ ɧɚ ɬɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɧɚ ɤɨɬɨɪɨɦ ɢɫɩɨɥɧɹɟɬɫɹ ɩɪɨɝɪɚɦɦɚ.  

3.2 Ɋɚɡɪɚɛɨɬɤɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɜɟɛ-ɫɟɪɜɟɪɨɦ 

Ɋɚɛɨɬɚ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɜ ɜɢɞɟ ɫɯɟɦ ɢ 

ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɢ ɩɪɨɜɟɪɤɢ ɬɚɤɨɝɨ ɬɢɩɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɩɨɞɫɢɫɬɟɦɵ:  

– ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜ-

ɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ;  

– ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ; 
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– ɩɨɞɫɢɫɬɟɦɚ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ 

ɡɚɞɚɧɢɣ.  

Ɋɚɡɪɚɛɨɬɤɚ ɷɬɢɯ ɫɢɫɬɟɦ ɜɟɞɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ.  

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɨɞɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ, ɬɪɟ-

ɛɭɟɬɫɹ ɩɨɥɭɱɚɬɶ ɷɥɟɦɟɧɬɧɭɸ ɛɚɡɭ, ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɜ ɩɨɞɫɢɫɬɟɦɟ ɮɨɪɦɢɪɨɜɚ-

ɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɢɡ ɤɨɬɨɪɨɣ ɢ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɝɪɚɮɢɱɟɫɤɢɣ 

ɨɛɪɚɡ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ.  

Ɋɟɚɥɢɡɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɩɪɢɥɨɠɟɧɢɹɦɢ ɭɞɨɛɧɟɣ ɢ 

ɛɟɡɨɩɚɫɧɟɣ, ɱɟɪɟɡ ɜɟɛ-ɫɟɪɜɢɫ ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ 

ɩɨɞɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɤɫɬɨɜɵɯ ɡɚɞɚ-

ɧɢɣ. 

ɍ ɜɟɛ-ɫɟɪɜɢɫɚ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɡɚɞɨɤɭɦɟɧɬɢɪɨɜɚɧ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɚɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦ.  

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɩɨɞɫɢɫɬɟɦɚɦɢ ɪɟɚɥɢɡɨɜɚɧɨ ɩɨ ɫɯɟɦɟ, ɩɪɟɞɫɬɚɜ-

ɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

Ɋɢɫɭɧɨɤ 3.3 — ɋɯɟɦɚ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ 
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ȼ ɫɯɟɦɟ ɧɚ ɪɢɫɭɧɤɟ 3.3 ɩɪɨɰɟɫɫ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɜ ɩɨɞɫɢ-

ɫɬɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-

ɡɨɦ: 

1 ɉɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɨɛɪɚɳɚɟɬɫɹ ɤ ɢɧɬɟɪ-

ɮɟɣɫɭ ɜɟɛ-ɫɟɪɜɢɫɭ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ. 

2 ȼɟɛ-ɫɟɪɜɢɫ ɜɨɡɜɪɚɳɚɟɬ ɩɨɞɫɢɫɬɟɦɟ ɨɬɜɟɬ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɚɧɵ ɬɟɤɭɳɢɟ 

ɢɡɦɟɧɟɧɢɹ ɜ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ. 

3 ɉɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɫɪɚɜɧɢɜɚɟɬ ɩɨɥɭɱɟɧ-

ɧɵɟ ɞɚɧɧɵɟ ɨ ɢɡɦɟɧɟɧɢɹɯ ɜ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ, ɫ ɞɚɧɧɵɦɢ ɯɪɚɧɹɳɢɦɢɫɹ ɜ ɥɨ-

ɤɚɥɶɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦɵ. 

4 ȼ ɫɥɭɱɚɟ ɧɚɯɨɠɞɟɧɢɹ ɧɟɫɨɨɬɜɟɬɫɬɜɢɣ, ɞɚɧɧɵɟ ɨ ɧɟɞɨɫɬɚɸɳɢɯ ɢɥɢ ɢɡ-

ɦɟɧɟɧɧɵɯ ɷɥɟɦɟɧɬɚɯ ɩɨɥɭɱɚɸɬɫɹ ɨɬ ɫɟɪɜɢɫɚ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɟɬɨɞɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɜɟɛ-

ɫɟɪɜɢɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɟ ȼ. ɇɚ ɪɢɫɭɧɤɟ 3.4 ɢɡɨɛɪɚɠɟɧɨ ɨɤɧɨ ɩɪɨ-

ɝɪɚɦɦɵ ɧɚ ɫɬɚɞɢɢ ɩɪɟɞ ɡɚɝɪɭɡɤɢ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ, ɫ ɜɵɜɨɞɨɦ ɞɚɧɧɵɯ ɨ ɫɢɧɯɪɨ-

ɧɢɡɚɰɢɢ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɜɟɛ-ɫɟɪɜɢɫɚ. 

 
Ɋɢɫɭɧɨɤ 3.4 — ɉɪɨɰɟɫɫ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɜɟɛ-ɫɟɪɜɢɫɚ 

Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɨ ɫɨɡɞɚɧɧɨɦ ɢɥɢ ɢɡɦɟɧɟɧɧɨɦ ɝɪɚɮɢɱɟɫɤɨɦ ɨɛɪɚɡɟ ɨɛɴɟɤ-

ɬɚ ɡɚɞɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ: 

1 Ⱦɚɧɧɵɟ ɨ ɢɡɦɟɧёɧɧɨɦ ɢɥɢ ɫɨɡɞɚɧɧɨɦ ɝɪɚɮɢɱɟɫɤɨɦ ɨɛɪɚɡɟ ɨɛɴɟɤɬɚ ɡɚɞɚ-

ɧɢɹ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɥɨɤɚɥɶɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ. 
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2 ɂɡɦɟɧɟɧɢɹ, ɜɧɟɫɟɧɧɵɟ ɜ ɥɨɤɚɥɶɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦɵ ɨɬɩɪɚɜ-

ɥɹɸɬɫɹ ɧɚ ɜɟɛ-ɫɟɪɜɢɫ. 

3 ȼɟɛ-ɫɟɪɜɢɫ ɜɧɨɫɢɬ ɩɨɥɭɱɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɛɳɭɸ ɛɚɡɭ ɞɚɧɧɵɯ 

3.3 Ɋɚɡɪɚɛɨɬɤɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɪɟɞɚɤɬɨɪɚ 
ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ 

Ɉɫɧɨɜɧɨɟ ɬɪɟɛɨɜɚɧɢɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶ-

ɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɷɬɨ — ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɫɬɨɝɨ ɢ ɭɞɨɛɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɷɥɟ-

ɦɟɧɬɧɨɣ ɛɚɡɟ ɫɢɫɬɟɦɵ. ɋɬɪɭɤɬɭɪɢɡɚɰɢɸ ɢ ɨɛɳɭɸ ɫɬɪɭɤɬɭɪɭ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɨɩɢɪɚɹɫɶ ɧɚ ɢɡɜɟɫɬɧɵɟ ɫɢɫɬɟ-

ɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɪɟɞɚɤɬɨɪɨɜ. 

ɍɱɢɬɵɜɚɹ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪ-

ɮɟɣɫɚ ɢ ɨɩɵɬ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɥɨɠɟɧɢɣ, ɜɧɟɲɧɢɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɩɪɢɥɨɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.5. 

 

Ɋɢɫɭɧɨɤ 3.5 — Ɉɛɳɢɣ ɜɢɞ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɫɢɫɬɟ-

ɦɵ 
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Ƚɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 3.4, ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɬɟɣ: 

– ɦɟɧɸ ɩɪɨɝɪɚɦɦɵ; 

– ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ; 

– ɩɚɧɟɥɶ ɞɨɫɬɭɩɚ ɤ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ; 

– ɩɚɧɟɥɶ ɨɬɨɛɪɚɠɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ; 

– ɪɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɪɟɞɚɤɬɨɪɚ; 

– ɩɚɧɟɥɶ ɜɵɜɨɞɚ ɫɨɨɛɳɟɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

Ɇɟɧɸ ɩɪɨɝɪɚɦɦɵ ɢ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.6. 

 

Ɋɢɫɭɧɨɤ 3.6 — Ƚɥɚɜɧɨɟ ɦɟɧɸ ɩɪɨɝɪɚɦɦɵ ɢ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ 

Ɇɟɧɸ ɩɪɨɝɪɚɦɦɵ ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɢ ɢɦɩɨɪɬɚ/ɷɤɫɩɨɪɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɷɥɟɦɟɧɬɚ ɜ ɩɪɟɞɥɨɠɟɧɧɨɦ ɮɨɪɦɚɬɟ XML-ɮɚɣɥɚ, ɚ ɬɚɤɠɟ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɮɨɪɦɚ-

ɬɟ PNG. Ɍɚɤɠɟ ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ ɩɪɨɝɪɚɦɦɵ ɪɚɡɦɟɳɟɧɵ ɮɭɧɤɰɢɢ ɩɨ ɫɢɧɯɪɨɧɢ-

ɡɚɰɢɢ ɥɨɤɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɫ ɫɟɪɜɟɪɨɦ, ɢ ɡɚɩɢɫɢ ɝɨɬɨɜɵɯ ɢɥɢ ɢɡɦɟɧɟɧɧɵɯ 

ɨɛɴɟɤɬɨɜ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 

ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫɨɞɟɪɠɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ, ɬɚɤɢɟ ɤɚɤ: 

ɩɟɪɟɬɚɫɤɢɜɚɧɢɟ ɨɛɴɟɤɬɚ, ɝɪɭɩɩɨɜɨɟ ɜɵɞɟɥɟɧɢɟ, ɫɨɟɞɢɧɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɭɞɚɥɟɧɢɟ, 

ɩɨɜɨɪɨɬ. 

ɇɚ ɪɢɫɭɧɤɟ 3.7 ɢɡɨɛɪɚɠɟɧɚ ɩɚɧɟɥɶ ɞɨɫɬɭɩɚ ɤ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɫɢɫɬɟɦɵ. 

 

Ɋɢɫɭɧɨɤ 3.7 — ɉɚɧɟɥɶ ɞɨɫɬɭɩɚ ɤ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɫɢɫɬɟɦɵ 
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ɉɚɧɟɥɶ ɞɨɫɬɭɩɚ ɤ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 

3.6, ɝɪɭɩɩɢɪɭɟɬ ɷɥɟɦɟɧɬɵ ɜ ɩɨ ɢɯ ɩɨɞɤɥɚɫɫɚɦɢ. Ƚɪɭɩɩɵ ɩɨɥɭɱɚɸɬ ɧɚɡɜɚɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɞɤɥɚɫɫɚɦɢ ɷɥɟɦɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɧɢɯ.  

Ɉɫɧɨɜɧɵɦ ɨɛɴɟɤɬɨɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɹɜɥɹɟɬ-

ɫɹ ɩɨɥɟ ɪɟɞɚɤɬɨɪɚ, ɢɡɨɛɪɚɠɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 3.8. 

 

Ɋɢɫɭɧɨɤ 3.8 — Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɪɟɞɚɤɬɨɪɚ 

Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɪɟɞɚɤɬɨɪɚ ɢɦɟɟɬ ɪɚɡɦɟɬɤɭ ɜ ɜɢɞɟ ɫɟɬɤɢ, ɞɥɹ ɛɨɥɟɟ ɭɞɨɛ-

ɧɨɝɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ. ȼ ɜɟɪɯɭ ɧɚ ɬɟɤɭɳɟɣ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɶɸ ɪɚɫ-

ɩɨɥɚɝɚɟɬɫɹ ɡɚɝɨɥɨɜɨɤ ɫ ɬɟɤɭɳɟɦ ɪɟɞɚɤɬɢɪɭɟɦɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɨɛɪɚɡɨɦ ɡɚɞɚɧɢɹ 

(Ɋɢɫɭɧɨɤ 3.8). 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 3 

Ɉɪɝɚɧɢɡɚɰɢɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ SQLite3, ɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɛɚɡɵ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɨɛɳɟɣ ɫɯɟɦɵ ɛɚɡɵ ɞɚɧɧɵɯ ɜɟɛ-

ɫɟɪɜɢɫɚ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɫɬɨɟ ɢ ɧɚɞɟɠɧɨɟ ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ. 

Ɋɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɯɟɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɛɳɟɣ ɛɚɡɨɣ ɞɚɧɧɵɯ 

ɞɥɹ ɜɫɟɯ ɩɨɞɫɢɫɬɟɦ, ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɵɯ ɨɲɢɛɨɤ ɧɟɞɨɩɭɫɬɢɦɵɯ ɞɟɣ-
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ɫɬɜɢɣ ɫɨ ɫɬɨɪɨɧɵ ɤɥɢɟɧɬɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ, ɩɭɬɟɦ ɪɟɚɥɢɡɚɰɢɢ ɞɨɫɬɭɩɚ ɤ ɨɛɳɟɣ 

ɛɚɡɟ ɞɚɧɧɵɯ ɬɨɥɶɤɨ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ ɜɟɛ-ɫɟɪɜɢɫɚ. 

Ƚɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɟ-

ɛɨɜɚɧɢɣ, ɩɨɫɬɚɜɥɟɧɧɵɯ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɪɨɫɬɨɣ ɢ 

ɭɞɨɛɧɵɣ ɞɨɫɬɭɩ ɤɚɤ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɫɢɫɬɟɦɵ, ɬɚɤ ɢ ɤ ɨɫɧɨɜɧɵɣ ɮɭɧɤɰɢɹɦ ɪɚ-

ɛɨɬɵ ɫ ɧɟɣ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚ-

ɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɜɢɞɟ ɩɪɢɥɨɠɟɧɢɹ-ɪɟɞɚɤɬɨɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java ɢ ɬɟɯɧɨɥɨɝɢɢ JavaFX. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɹɡɵɤɚ ɪɚɡɦɟɬɤɢ XML ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜ-

ɥɟɧɢɹ ɞɚɧɧɵɯ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜɵɯ ɝɪɚɮɢ-

ɱɟɫɤɢɯ ɡɚɞɚɧɢɣ, ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɡɚɞɚɧɢɹ ɜ ɟɝɨ ɬɟɤ-

ɫɬɨɜɨɦ ɜɢɞɟ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɟɝɨ ɞɚɥɶɧɟɣɲɭɸ ɨɛɪɚɛɨɬɤɭ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

Ⱦȿ — ɞɢɞɚɤɬɢɱɟɫɤɚɹ ɟɞɢɧɢɰɚ 

ɍɉ — ɭɱɟɛɧɵɣ ɩɥɚɧ 

ɂɄɂɌ — ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɇɍɅ — ɇɚɭɱɧɨ-ɭɱɟɛɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ 

ɋȺɉɊ — ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɋɎɍ — ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɋȾɈ — ɋɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɗɈɄ — ɗɥɟɤɬɪɨɧɧɵɟ ɨɛɭɱɚɸɳɢɟ ɤɭɪɫɵ 



 

69 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

ɉɭɛɥɢɤɚɰɢɢ ɚɜɬɨɪɚ: 

1 Ʉɚɰɭɧɨɜɚ, Ⱥ. ɋ. Ⱥɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚ-

ɥɚ: ɩɨɞɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, Ⱥ. ɋ. Ʉɚɰɭɧɨɜɚ, ɂ. Ʉ. Ʉɚ-

ɦɢɥɨɜ, Ⱦ. ɋ. ɋɬɟɩɚɧɨɜ // ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɬɨɞɢɤɚ ɷɥɟɤɬɪɨɧɧɨ-

ɝɨ ɨɛɭɱɟɧɢɹ : ɦɚɬɟɪɢɚɥɵ I Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɪɚɦɤɚɯ IV 

Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɮɨɪɭɦɚ «ɑɟɥɨɜɟɤ, ɫɟɦɶɹ ɢ ɨɛɳɟ-

ɫɬɜɨ: ɢɫɬɨɪɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ» (Ʉɪɚɫɧɨɹɪɫɤ, 27–30 ɫɟɧɬɹɛɪɹ 2016 ɝ.) // 

ɩɨɞ ɨɛɳ. ɪɟɞ. Ɇ. ȼ. ɇɨɫɤɨɜɚ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. – ɋ. 363–

367. – ISBN 978-5-7638-3559-5. 

2 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. ɋ. 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. 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢ: 

1 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɚɧɚɥɢɡ ɢ ɫɢɧɬɟɡ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɜɭɡɚ ɧɚ ɨɫɧɨɜɟ 

ɦɚɫɫɢɜɚ ɞɢɞɚɤɬɢɱɟɫɤɢɯ ɟɞɢɧɢɰ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, ȿ. Ⱥ. ɋɬɟɩɚɧɨɜɚ, Ʉ. ȼ. Ʉɚɥɢɧɨɜ-

ɫɤɢɣ, ɂ. ȼ. ɋɨɤɨɥɨɜ, ɇ. ɋ. ɏɪɚɛɪɨɜɚ // ȼɟɫɬɧɢɤ ɄɪɚɫȽȺɍ. 2014. ȼɵɩ. 3. ɋ. 

216—221. 

2 ɋɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ȼ. Ȼɨɝ-

ɞɚɧɨɜ, Ⱥ. ɉɪɨɯɨɪɨɜ // Ʉɨɦɩɶɸɬɟɪɉɪɟɫɫ. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://compress.ru/article.aspx?id=11518. 
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3 Ⱦɟɦɚɤɨɜ, ȼ. ɂ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɞɥɹ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ: ɚɜɬɨɪɟɮ. ɞɢɫ. … ɤɚɧɞ. ɬɟɯɧ. 

ɧɚɭɤ: 05.13.18 / Ⱦɟɦɚɤɨɜ ȼɥɚɞɢɦɢɪ ɂɜɚɧɨɜɢɱ. — ɂɪɤɭɬɫɤ, 2006. — 16 ɫ. 

4 Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ɫɚɣɬ ɫɢɫɬɟɦɵ ILIAS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. — Ɋɟ-

ɠɢɦ ɞɨɫɬɭɩɚ: https://demo.ilias.de/ 

5 Ⱦɨɛɪɨɡɪɚɤɨɜɚ Ƚ. Ⱥ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢ-

ɩɥɢɧɵ «Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ» // ɉɨɜɨɥɠɫɤɢɣ ɩɟɞɚɝɨɝɢɱɟ-

ɫɤɢɣ ɜɟɫɬɧɢɤ. — 2015. — № 1(6). — ɋ. 12—15. 

6 Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɢɫɬɟɦɟ ATutor [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨ-

ɫɬɭɩɚ: http://help.atutor.ca/instructor/index.php?. 

7 Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɢɫɬɟɦɟ eFrontPro [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://www.abbris.ru/blog/docs/. 

8 Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɢɫɬɟɦɟ eFrontPro. Ɉɛɡɨɪ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɚɞɦɢɧɢ-

ɫɬɪɚɬɨɪɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.abbris.ru/blog/ɩɚɧɟɥɶ-ɭɩɪɚɜɥɟɧɢɹ-ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ/. 

9 Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɢɫɬɟɦɟ eFrontPro [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ɍɟɫɬɢɪɨɜɚ-

ɧɢɟ. Ɍɟɫɬɵ ɢ ɬɢɩɵ ɜɨɩɪɨɫɨɜ. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.abbris.ru/blog/ɡɧɚɤɨɦɫɬɜɨ-ɫ-efrontpro-ɱɚɫɬɶ-8-ɬɟɫɬɵ-ɢ-ɬɢɩɵ-

ɜɨɩɪɨɫɨɜ/. 

10 Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɢɫɬɟɦɟ Moodle. Ɉ ɫɢɫɬɟɦɟ Moodle [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://docs.moodle.org/32/en/About_Moodle#Built_for_learning.2C_globally. 

11 Ʌɚɜɥɢɧɫɤɚɹ, Ɉ. ɘ. Ɇɨɞɟɥɢ, ɦɟɬɨɞɵ ɢ ɚɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫ-

ɫɨɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫ ɭɱёɬɨɦ ɜɧɟɲɧɢɯ ɬɪɟɛɨɜɚ-

ɧɢɣ: ɚɜɬɨɪɟɮ. ɞɢɫ. … ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.13.10 / Ʌɚɜɥɢɧɫɤɚɹ Ɉɤɫɚɧɚ ɘɪɶɟɜɧɚ 

— ȼɨɪɨɧɟɠ, 2008.  — 17 ɫ. 

12 Ɇɚɲɧɢɧ, Ɍ. ɋ. JavaFX 2.0: ɪɚɡɪɚɛɨɬɤɚ RIA-ɩɪɢɥɨɠɟɧɢɣ / Ɍ. ɋ. Ɇɚɲ-

ɧɢɧ. — ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2012. — 320 ɫ. 
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13 ɇɚɭɦɨɜɚ, ɋ. ȼ. Ɇɨɞɟɥɢ ɢ ɦɟɬɨɞɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɢɧɬɟɡɚ ɭɱɟɛ-

ɧɵɯ ɩɥɚɧɨɜ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ: ɚɜɬɨɪɟɮ. ɞɢɫ. … ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.13.18 / 

ɇɚɭɦɨɜɚ ɋɜɟɬɥɚɧɚ ȼɢɤɬɨɪɨɜɧɚ. — ɋɚɪɚɬɨɜ, 2005. — 20 ɫ. 

14 Ɉɛɡɨɪ ɨɫɧɨɜɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɫɬɟɦɵ Moodle [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-

ɫɭɪɫ]. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://moodlearn.ru/mod/page/view.php?id=174. 

15 Ɉɛɡɨɪ ɩɥɚɬɧɵɯ ɢ ɛɟɫɩɥɚɬɧɵɯ LMS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://it-digger.net/index.php/2012-09-27-13-14-09/95--lms-1. 

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

ɞɨɫɬɭɩɚ: http://www.umass.edu/it/support/moodle/moodle-30-highlights. 

17 Ɉɛɡɨɪ ɫɢɫɬɟɦɵ eFrontPro [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://blog.uchu.pro/lms-efront/. 

18 Ɉɮɢɰɢɚɥɶɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java [ɗɥɟɤ-

ɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://docs.oracle.com/javase/tutorial/getStarted/intro/definition.html. 

19 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɩɪɢɥɨɠɟɧɢɹ Draw.io [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.draw.io/. 

20 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɩɪɢɥɨɠɟɧɢɹ Lucidchart [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.lucidchart.com. 

21  Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɫɢɫɬɟɦɵ ATutor. ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦɵ [ɗɥɟɤ-

ɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.atutor.ca/atutor/features.php. 

22 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɫɢɫɬɟɦɵ Moodle. Moodle HQ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://moodle.com/hq/. 

23 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɫɢɫɬɟɦɵ Moodle. ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦɵ [ɗɥɟɤ-

ɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://docs.moodle.org/30/en/New_features. 

24 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɗɈɄ ATutoe [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨ-

ɫɬɭɩɚ: http://www.atutor.ca/. 

25 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɗɈɄ ILIAS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] . — Ɋɟɠɢɦ ɞɨ-

ɫɬɭɩɚ: http://www.ilias.de/. 
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26 ɉɟɪɨɜɚ, ɘ. ɉ. Ɍɟɯɧɨɥɨɝɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɨɛɭɱɟɧɢɢ / 

ɘ. ɉ. ɉɟɪɨɜɚ // Ⱦɨɤɥɚɞɵ ɌɍɋɍɊ. — 2015. — № 1(6). — ɋ. 12—15. — 2015. — 
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60 Ʉɚɰɭɧɨɜɚ, Ⱥ. ɋ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɪɟɚ-

ɥɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɜ ɜɭɡɟ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, Ⱥ. ɋ. Ʉɚɰɭɧɨɜɚ, Ʉ. 

ȼ. Ʉɚɥɢɧɨɜɫɤɢɣ, Ɍ. Ƚ. Ȼɨɪɝɨɹɤɨɜɚ, Ⱦ. ɋ. Ɍɟɫɥɟɧɤɨ, Ⱥ. ȼ. Ɇɚɪɬɵɧɨɜ, ȿ. Ⱦ. ɉɨ-

ɬёɦɤɢɧɚ, Ɇ. ɘ. ɍɲɚɤɨɜɚ // ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɬɨɞɢɤɚ ɷɥɟɤɬɪɨɧ-

ɧɨɝɨ ɨɛɭɱɟɧɢɹ : ɦɚɬɟɪɢɚɥɵ I Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɪɚɦɤɚɯ 

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

ɫɬɜɨ: ɢɫɬɨɪɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ» (Ʉɪɚɫɧɨɹɪɫɤ, 27–30 ɫɟɧɬɹɛɪɹ 2016 ɝ.) / 

ɩɨɞ ɨɛɳ. ɪɟɞ. Ɇ. ȼ. ɇɨɫɤɨɜɚ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. – ɋ. 358–

363. – ISBN 978-5-7638-3559-5. 

61 Ʉɚɰɭɧɨɜɚ, Ⱥ. ɋ. ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɭɱɟɛɧɨɦ ɢɧɫɬɢɬɭɬɟ ɜɭɡɚ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, Ⱥ. ɋ. Ʉɚɰɭɧɨɜɚ, ɂ. ȼ. Ɇɢɧɞɚɥёɜ, Ɍ. Ƚ. 

Ȼɨɪɝɨɹɤɨɜɚ, ȿ. ȼ. Ʌɨɡɢɰɤɚɹ, Ⱦ. ɋ. Ɍɟɫɥɟɧɤɨ, Ⱦ. ȿ. Ⱥɥɮɢɦɨɜ, Ⱦ. ɂ. ȼɚɲɥɚɟɜ, Ⱦ. 

Ⱥ. ȼɟɪɟɦɟɟɧɤɨ // ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɬɨɞɢɤɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭ-

ɱɟɧɢɹ : ɦɚɬɟɪɢɚɥɵ I Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɪɚɦɤɚɯ IV Ɇɟɠ-

ɞɭɧɚɪɨɞɧɨɝɨ ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɮɨɪɭɦɚ «ɑɟɥɨɜɟɤ, ɫɟɦɶɹ ɢ ɨɛɳɟɫɬɜɨ: ɢɫ-

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

ɪɟɞ. Ɇ. ȼ. ɇɨɫɤɨɜɚ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. – ɋ. 40–44. – ISBN 

978-5-7638-3559-5. 

62 Ʉɚɰɭɧɨɜɚ, Ⱥ. ɋ. ɍɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɩɪɨɰɟɫɫɨɦ ɪɚɡɪɚɛɨɬɤɢ 

ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɜ ɜɭɡɟ / ɋ. Ⱥ. Ȼɪɨɧɨɜ, Ⱥ. ɋ. Ʉɚɰɭɧɨɜɚ, ɂ. ȼ. Ɇɢɧɞɚɥёɜ, Ʉ. ȼ. Ʉɚ-

ɥɢɧɨɜɫɤɢɣ, ȿ. ȼ. Ʌɨɡɢɰɤɚɹ, ɋ. ɘ. ɉɢɱɤɨɜɫɤɚɹ, Ɇ. ȼ. ȼɨɥɤɨɜ, Ⱦ. Ⱥ. ȼɟɪɟɦɟɟɧɤɨ 

// ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɬɨɞɢɤɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ : ɦɚɬɟɪɢɚɥɵ 

I Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɪɚɦɤɚɯ IV Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɧɚɭɱɧɨ-

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɮɨɪɭɦɚ «ɑɟɥɨɜɟɤ, ɫɟɦɶɹ ɢ ɨɛɳɟɫɬɜɨ: ɢɫɬɨɪɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ 
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ɪɚɡɜɢɬɢɹ» (Ʉɪɚɫɧɨɹɪɫɤ, 27–30 ɫɟɧɬɹɛɪɹ 2016 ɝ.) / ɩɨɞ ɨɛɳ. ɪɟɞ. Ɇ. ȼ. ɇɨɫɤɨɜɚ. – 

Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. – ɋ. 44–49. – ISBN 978-5-7638-3559-5. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

(Ɉɛɹɡɚɬɟɥɶɧɨɟ) 

ɂɫɯɨɞɧɵɣ ɬɟɤɫɬ ɩɪɢɦɟɪɚ ɷɤɫɩɨɪɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɞɟɥɢɬɟɥɹ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɮɨɪɦɚɬ SVG ɜ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɢ Draw.io. 

<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.1//EN" 
"http://www.w3.org/Graphics/SVG/1.1/DTD/svg11.dtd"> 
<svg xmlns="http://www.w3.org/2000/svg"  
 xmlns:xlink="http://www.w3.org/1999/xlink"  
 width="253px" height="253px"  
 version="1.1"  
 content="&lt;mxfile userAgent=&quot;Mozilla/5.0 (Windows NT 
6.3; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) 
Chrome/58.0.3029.110 Safari/537.36&quot; version=&quot;6.7.8&quot; 
editor=&quot;www.draw.io&quot;&gt;&lt;diagram id=&quot;9c7a19ec-
ac32-9ade-3ab9-10193e439994&quot; name=&quot;Page-
1&quot;&gt;7VjJbtswEP0aXw1R8npM3KQ9pIDRHJqeCsZiJDaUxqDorV/foTnaQiU
I6kZNUetgk4+cITlv3ojQIFpk+4+ar9PPEAs1CIN4P4g+DMJwMh7jrwUODhhPRw5It
IwdxGrgVv4UBAaEbmQsitZEA6CMXLfBFeS5WJkWxrWGXXvaA6j2qmueCA+4XXHlo19
lbFKHzsJJjX8SMknLldlk7kbu+eox0bDJab1BGD0cHzec8dIXHbRIeQy7BhRdDaKFB
jCule0XQtnQlmFzdtfPjFb71iI3rzIgogpzKM8uYgwFdXPI8e/yeCBhTQLspSZT2GT
YFHtp7gi27W+2PRzbXm704a6cZjvNsfjCklQvgMi1VIo8/RDGHCgp+MYAQqBNCgnkX
N0ArMltYTQ8VgRZ5AFyQ4bMenKHsyd6Nj4EFbDRK5o1pYzjOhE0a1JxgykvIBN4IJy
iheJGbtve-
OSVfUs2rCcAGcdDNR+RcbLnakNMvzGNoK7SRmKw3/F6oJRTSSMhx6B6MgcwGpswqG4
OYF2nFHVcysVNXeH6hbcQw7AtQoI+uy2RtkVwud0G2xhLQEXxcdW13mO0TWxSGQqE0
tbUcalHIwoAu-
qtZ3a6HsAS4ryTT2cX18OhjVYDgdd14zbLco9i9z7LNHBpUYqViFI+rvaumzgLC0If
vS7hTCT9TfiyrD7lJoiXuyVDuRvnPpjXzpRT1Jj/lC+51SWLYbRGDP5+HfLY8dHLGg
J5JGfn0Mz/Wx3/oYzXqsjxOPcF+lSuG90Opkl0ojbtf8mKk7DHKbqFeE07HWGAmOj8
dn+EJqdKvsJApYeaEmCth83EGBzwD7AwxMzwzYpJ//PQbY5M0u6e/7TTM78a1CpkuQ
uEhdz6ZP6lkYDFnzaTt07zny8YS0alOv4nF2VlKHkiLWo5I6Iv4/X7fn/lVu1NNNbn
4WQ4cYRlGPYgjOFHTcrd6QAuzWn/bcC6T+fBpd/QI=&lt;/diagram&gt;&lt;/mxf
ile&gt;"  
 style="background-color: rgb(255, 255, 255);"> 
 <defs/> 
 <g transform="translate(0.5,0.5)"> 
  <path d="M 241 6.17 L 11 6.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <rect x="84" y="46" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,56)" pointer-
events="none"/> 
  <path d="M 66 56 L 84 56 M 148 56 L 166 56" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,56)" pointer-events="none"/><g trans-
form="translate(91.5,55.5)rotate(90,6.5,0)"> 
  <switch> 
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   <foreignObject style="overflow:visible;" pointer-
events="all" width="13" height="10" requiredFea-
tures="http://www.w3.org/TR/SVG11/feature#Extensibility"> 
    <div xmlns="http://www.w3.org/1999/xhtml" 
style="display: inline-block; font-size: 10px; font-family: Hel-
vetica; color: rgb(0, 0, 0); line-height: 1.2; vertical-align: 
top; white-space: nowrap; text-align: center;"> 
     <div xmlns="http://www.w3.org/1999/xhtml" 
style="display:inline-block;text-align:inherit;text-
decoration:inherit;background-color:#FFFFFF;">R1</div> 
    </div> 
   </foreignObject> 
   <text x="7" y="10" fill="#000000" text-
anchor="middle" font-size="10px" font-family="Helvetica">R1</text> 
  </switch> 
 </g> 
 <path d="M 116 146 L 116 106.17" fill="none" stroke="#000000" 
stroke-miterlimit="10" pointer-events="none"/> 
 <path d="M 116 246.17 L 11 246.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
 <rect x="84" y="186" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,196)" pointer-
events="none"/> 
 <path d="M 66 196 L 84 196 M 148 196 L 166 196" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,196)" pointer-events="none"/> 
 <g transform="translate(91.5,195.5)rotate(90,6.5,0)"> 
  <switch> 
   <foreignObject style="overflow:visible;" pointer-
events="all" width="13" height="10" requiredFea-
tures="http://www.w3.org/TR/SVG11/feature#Extensibility"> 
    <div xmlns="http://www.w3.org/1999/xhtml" 
style="display: inline-block; font-size: 10px; font-family: Hel-
vetica; color: rgb(0, 0, 0); line-height: 1.2; vertical-align: 
top; white-space: nowrap; text-align: center;"> 
     <div xmlns="http://www.w3.org/1999/xhtml" 
style="display:inline-block;text-align:inherit;text-
decoration:inherit;background-color:#FFFFFF;">R2</div> 
    </div> 
   </foreignObject> 
   <text x="7" y="10" fill="#000000" text-
anchor="middle" font-size="10px" font-family="Helvetica">R2</text> 
  </switch> 
 </g> 
  <ellipse cx="6" cy="6" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
  <ellipse cx="246" cy="6" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
  <path d="M 241 126.17 L 116 126.11" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <ellipse cx="246" cy="126" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
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  <path d="M 241 246 L 116 246.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <ellipse cx="246" cy="246" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
  <ellipse cx="6" cy="246" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
 </g> 
</svg> 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

(Ɉɛɹɡɚɬɟɥɶɧɨɟ) 

Ʌɢɫɬɢɧɝ ɧɚɛɨɪɚ XSD-ɫɯɟɦ ɞɥɹ ɮɨɪɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ 

Ɏɚɣɥ "elements.xsd", ɨɩɢɫɵɜɚɸɳɢɣ ɫɨɞɟɪɠɚɧɢɹ ɮɚɣɥɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛ-

ɪɚɡɚ ɷɥɟɦɟɧɬɚ: 

<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
 targetNamespace="http://www.example.org/element" 
 xmlns:el="http://www.example.org/element" 
 elementFormDefault="qualified" 
 xmlns:gp="http://www.example.org/graphicsPrimitives" 
 xmlns:ut="http://www.example.org/util"> 
 
 <xs:import schemaLocation="graphicsPrimitives.xsd" 
namespace="http://www.example.org/graphicsPrimitives"/> 
 <xs:import schemaLocation="util.xsd" 
namespace="http://www.example.org/util"/> 
  
 <xs:element name="element" type="el:element"/> 
  
 <xs:complexType name="element"> 
  <xs:sequence> 
      <xs:element name="subClass" type="el:subClass" minOc-
curs="1" maxOccurs="1"/> 
      <xs:element name="type" type="el:type" minOccurs="1" 
maxOccurs="1"/> 
   <xs:element name="center" type="ut:point" minOc-
curs="1" 
    maxOccurs="1" /> 
   <xs:element name="view" type="gp:graphicPrimetive" 
    minOccurs="1" maxOccurs="1" /> 
   <xs:element name="pins" type="el:pins" minOccurs="1" 
    maxOccurs="unbounded" /> 
   <xs:element name="text" type="xs:string" minOc-
curs="0" 
    maxOccurs="1" /> 
   <xs:element name="param" type="xs:string" minOc-
curs="0" 
    maxOccurs="1" /> 
  </xs:sequence> 
  <xs:attribute name="name" type="xs:string" 
use="required"/> 
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  <xs:attribute name="id" type="xs:ID" use="optional"/> 
  <xs:attribute name="dataBaseID" type="xs:integer" 
use="optional"/> 
 </xs:complexType> 
     
    <xs:complexType name="type"> 
                    <xs:attribute name="typeID" use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                    <xs:attribute name="typeName" use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                </xs:complexType> 
     
    <xs:complexType name="subClass"> 
                    <xs:attribute name="subClassID" 
use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                    <xs:attribute name="subClassName" 
use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                </xs:complexType> 
     
 <xs:complexType name="pins"> 
  <xs:sequence> 
 
   <xs:element name="pin" type="ut:pin" minOccurs="1" 
    maxOccurs="unbounded" > 
   </xs:element> 
  </xs:sequence> 
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 </xs:complexType> 
 
</xs:schema> 
 

Ɏɚɣɥ "graphicsPrimitives.xsd", ɨɩɢɫɵɜɚɸɳɢɣ ɨɫɧɨɜɧɵɟ ɩɪɢɦɢɬɢɜɵ ɜ ɮɨɪ-

ɦɚɬɟ SVG: 

<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" target-
Namespace="http://www.example.org/graphicsPrimitives" 
xmlns:gp="http://www.example.org/graphicsPrimitives" element-
FormDefault="qualified"> 
 
    <xs:complexType name="graphicPrimetive"> 
     <xs:sequence> 
   <xs:element name="g" type="gp:g" minOccurs="0" max-
Occurs="1"/> 
  </xs:sequence> 
    </xs:complexType> 
     
    <xs:complexType name="g"> 
  <xs:choice minOccurs="0" maxOccurs="unbounded"> 
   <xs:element name="line" type="gp:line"/> 
   <xs:element name="rect" type="gp:rect"/> 
   <xs:element name="circle" type="gp:circle"/> 
   <xs:element name="ellipse" type="gp:ellipse"/> 
   <xs:element name="polyline" type="gp:polyline" /> 
   <xs:element name="path" type="gp:path"/> 
  </xs:choice> 
  <xs:attributeGroup ref="gp:fill-options"/> 
  <xs:attributeGroup ref="gp:stroke-options"/> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
     
    <xs:complexType name="rect"> 
  <xs:attribute name="x" type="xs:float" use="required" /> 
  <xs:attribute name="y" type="xs:float" use="required" /> 
  <xs:attribute name="width" type="xs:float" use="required" 
/> 
  <xs:attribute name="height" type="xs:float" 
use="required" /> 
  <xs:attribute name="rx" type="xs:double" use="optional" 
/> 
  <xs:attribute name="ry" type="xs:double" use="optional" 
/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
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  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="circle"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="r" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="ellipse"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="rx" type="xs:float" use="required" /> 
  <xs:attribute name="ry" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="line"> 
  <xs:attribute name="x1" type="xs:float" use="required" /> 
  <xs:attribute name="y1" type="xs:float" use="required" /> 
  <xs:attribute name="x2" type="xs:float" use="required" /> 
  <xs:attribute name="y2" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="polyline"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
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 <xs:complexType name="polygon"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
  
 <xs:complexType name="path"> 
  <xs:attribute name="d"> 
   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
     <xs:pattern value="((M(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s(((C(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)){2,2})|((Q(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)))|(.){1,})?)" /> 
    </xs:restriction> 
   </xs:simpleType>  
  </xs:attribute> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
  
 <xs:attributeGroup name="fill-options"> 
  <xs:attribute name="fill" type="xs:string" use="optional" 
/> 
 </xs:attributeGroup> 
  
 <xs:attributeGroup name="stroke-options"> 
  <xs:attribute name="stroke" use="optional"> 
   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
     <xs:pattern val-
ue="#(\w|\d){6,8}"></xs:pattern> 
    </xs:restriction> 
   </xs:simpleType> 
  </xs:attribute> 
  <xs:attribute name="stroke-width" type="xs:double" 
use="optional" /> 
  <xs:attribute name="stroke-dasharray" use="optional"> 
   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
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     <xs:pattern val-
ue="(\s*\d+){1,}"></xs:pattern> 
    </xs:restriction> 
   </xs:simpleType> 
  </xs:attribute> 
 </xs:attributeGroup> 
  
 <xs:simpleType name="transform"> 
   <xs:restriction base="xs:string"> 
    <xs:pattern value="((\s*(translate\(((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-
)?(\d+(\.(\d+))*))\)))|(\s*((scale|rotate)\((,*\s*((\s*|\s*-
)?(\d+(\.(\d+))*)))*,*\s*\))))+"></xs:pattern> 
   </xs:restriction> 
  </xs:simpleType> 
 
 <xs:simpleType name="opacity"> 
  <xs:restriction base="xs:double"> 
   <xs:pattern 
vaue="(((0|1)\.\d*)|1|0){1}"></xs:pattern> 
  </xs:restriction> 
 </xs:simpleType> 
  
 <xs:simpleType name="points"> 
  <xs:restriction base="xs:string"> 
   <xs:pattern value="((-*(\d+)(.\d+)*),(-
*(\d+)(.\d+)*)){2,}"/> 
  </xs:restriction> 
 </xs:simpleType> 
 
</xs:schema> 
 

Ɏɚɣɥ "modelTaskObject.xsd", ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɨɩɢɫɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɨɛɪɚɡɚ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ: 
<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
 targetNamespace="http://www.example.org/modelTaskObject" 
 xmlns:mto="http://www.example.org/modelTaskObject" 
 elementFormDefault="qualified" 
 xmlns:el="http://www.example.org/element" 
xmlns:ut="http://www.example.org/util"> 
 <xs:import schemaLocation="element.xsd" 
namespace="http://www.example.org/element"> 
 </xs:import> 
 
 <xs:import schemaLocation="util.xsd" 
namespace="http://www.example.org/util" /> 
 <xs:element name="schema" type="mto:schema" /> 
 
 
 <xs:complexType name="schema"> 
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  <xs:sequence> 
   <xs:sequence> 
    <xs:element name="element" type="el:element" 
minOccurs="1" maxOccurs="unbounded"> 
    </xs:element> 
   </xs:sequence> 
   <xs:element name="node" type="ut:node" minOccurs="0" 
maxOccurs="unbounded"> 
   </xs:element> 
   <xs:element name="rules" type="xs:string" minOc-
curs="0" maxOccurs="1"> 
   </xs:element> 
  </xs:sequence> 
  <xs:attribute name="id" type="xs:ID" use="optional"/> 
  <xs:attribute name="name" type="xs:string" 
use="required"/> 
 </xs:complexType> 
</xs:schema> 
 

Ɏɚɣɥ "util.xsd", ɫɨɞɟɪɠɚɳɢɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɞɥɹ ɨɩɢɫɚɧɢɹ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɨɛɴɟɤɬɚ ɡɚɞɚɧɢɹ, ɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɚ ɷɥɟɦɟɧɬɚ: 
<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" target-
Namespace="http://www.example.org/util" 
xmlns:ut="http://www.example.org/util" element-
FormDefault="qualified"> 
 <xs:complexType name="point"> 
     <xs:attribute name="x" type="xs:float" use="required"/> 
     <xs:attribute name="y" type="xs:float" use="required"/> 
    </xs:complexType> 
     
    <xs:complexType name="pin"> 
     <xs:sequence> 
      <xs:element name="center" type="ut:point" minOccurs="1" 
maxOccurs="1"/> 
      <xs:element name="connections" minOccurs="0" max-
Occurs="unbounded"> 
       <xs:complexType> 
     <xs:sequence> 
      <xs:element name="ɫonnect" 
type="ut:elementref" minOccurs="1" maxOccurs="unbounded"/> 
     </xs:sequence> 
    </xs:complexType> 
      </xs:element> 
       
     </xs:sequence> 
     <xs:attribute name="id" type="xs:ID" use="required"/> 
     <xs:attribute name="type" type="ut:pinType" use="required"/> 
        <xs:attribute name="visible" type="xs:boolean" 
use="required"/> 
    </xs:complexType> 
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    <xs:complexType name="node"> 
     <xs:sequence> 
      <xs:element name="center" type="ut:point" minOccurs="1" 
maxOccurs="1"/> 
      <xs:choice minOccurs="0" maxOccurs="unbounded"> 
        <xs:element name="element" 
type="ut:elementref"/> 
      </xs:choice> 
     </xs:sequence> 
     <xs:attribute name="id" type="xs:string" use="required"/> 
    </xs:complexType> 
     
    <xs:simpleType name="pinType"> 
        <xs:restriction base="xs:string"> 
            <xs:enumeration value="NOT"/> 
            <xs:enumeration value="IN"/> 
            <xs:enumeration value="OUT"/> 
        </xs:restriction> 
    </xs:simpleType> 
     
    <xs:complexType name="elementref"> 
 
     <xs:attribute name="pinID" type="xs:IDREF" use="required"/> 
     <xs:attribute name="elementID" type="xs:IDREF" use="required" 
/> 
    </xs:complexType> 
     
</xs:schema> 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

(Ɉɛɹɡɚɬɟɥɶɧɨɟ) 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɟɬɨɞɚ loadDBfromServer() ɤɥɚɫɫɚ DBManager, 

ɪɟɚɥɢɡɭɸɳɟɝɨ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɥɨɤɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɣ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ 
ɜɟɛ-ɫɟɪɜɢɫɚ. 

public static void loadDBfromServer() { 
  ApiClient.init(); 
  System.out.println(ApiClient.getApiUrl()); 
   
  for(String apiUrl : ApiClient.getApiUrl()) { 
   JSONArray jsonArray =  
new JSONArray(ApiClient.sendGet(apiUrl)); 
   int jsonArrayCount; 
   int jsonArraySize; 
    
   if(jsonArray.length()!=0) { 
    jsonArrayCount = 0; 
    jsonArraySize = jsonArray.length(); 
    for(Object o : jsonArray){ 
     jsonArrayCount++; 
                 JSONObject arr = new JSONObject(o.toString()); 
           PreparedStatement pstmt; 
           String sqlInsert =""; 
           Pattern pattern = null; 
           Matcher matcher = null; 
     try { 
      switch (apiUrl) { 
      case 
"http://rodmis.pythonanywhere.com/class_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load item 
from Class table "+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       sqlInsert = "INSERT OR IGNORE 
INTO Class (id, name, modified, created) VALUES (?,?,?,?)"; 
       pstmt = 
conn.prepareStatement(sqlInsert); 
       pstmt.setInt(1, (int) 
arr.get("id")); 
       pstmt.setString(2, 
arr.get("name").toString()); 
       pstmt.setString(3, 
arr.get("modified").toString()); 
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             pstmt.setString(4, 
arr.get("created").toString()); 
       pstmt.executeUpdate(); 
       break; 
      case 
"http://rodmis.pythonanywhere.com/subclass_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load item 
from SubClass table "+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       sqlInsert = "INSERT OR IGNORE 
INTO SubClass (id, name, classID_id, modified, created) VALUES 
(?,?,?,?,?)"; 
       pstmt = 
conn.prepareStatement(sqlInsert); 
       pstmt.setInt(1, (int) 
arr.get("id")); 
       pstmt.setString(2, 
arr.get("name").toString()); 
                   pattern = Pat-
tern.compile("(?<=\\/)\\w*(?=\\/$)"); 
             matcher = pat-
tern.matcher(arr.get("classID").toString()); 
             if(matcher.find()) { 
              pstmt.setInt(3, Inte-
ger.parseInt(matcher.group())); 
             } 
             pstmt.setString(4, 
arr.get("modified").toString()); 
             pstmt.setString(5, 
arr.get("created").toString()); 
       pstmt.executeUpdate(); 
       break; 
      case 
"http://rodmis.pythonanywhere.com/type_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load item 
from Type table "+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       sqlInsert = "INSERT OR IGNORE 
INTO Type (id, name, subClassID_id, modified, created) VALUES 
(?,?,?,?,?)"; 
       pstmt = 
conn.prepareStatement(sqlInsert); 
       pstmt.setInt(1, (int) 
arr.get("id")); 
       pstmt.setString(2, 
arr.get("name").toString()); 
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       pattern = Pat-
tern.compile("(?<=\\/)\\w*(?=\\/$)"); 
             matcher = pat-
tern.matcher(arr.get("subClassID").toString()); 
             if(matcher.find()) { 
        pstmt.setInt(3, Integer.parseInt(matcher.group())); 
             } 
             pstmt.setString(4, 
arr.get("modified").toString()); 
             pstmt.setString(5, 
arr.get("created").toString()); 
       pstmt.executeUpdate(); 
       break; 
      case 
"http://rodmis.pythonanywhere.com/elements_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load 
"+arr.get("name").toString()+" item from Elements table 
"+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       pattern = Pat-
tern.compile("(?<=\\/)\\w*.\\w*$"); 
             matcher = pat-
tern.matcher(arr.get("xml").toString()); 
             String fileName = ""; 
             if(matcher.find()) { 
              Sys-
tem.out.println(matcher.group()); 
              fileName = matcher.group(); 
             } 
             pstmt = getStatment("SELECT *\n" 
               +"FROM Elements\n" 
               +"WHERE ('Elements'.'id' = 
?)"); 
             pstmt.setInt(1, (int) arr.get("id")); 
             ResultSet rs  = pstmt.executeQuery(); 
             if(rs.next()) { 
              String dbloc = 
rs.getString("modified"); 
              dbloc = dbloc.replaceAll("[Z]", 
""); 
              String dbs = 
arr.getString("modified"); 
              dbs = dbs.replaceAll("[Z]", ""); 
              try { 
          System.out.println(LocalDateTime.parse(dbs)); 
           System.out.println(LocalDateTime.now()); 
        } catch (Exception e) { 
         e.printStackTrace(); 
        } 
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if( LocalDateTime.parse(dbs).compareTo(LocalDateTime.parse(dbloc)) 
>= 0){ 
          
               File f = new 
File(rs.getString("xml")); 
               if(f.exists()) { 
                break; 
               } 
              } 
             } 
             pattern =  
Pattern.compile("(?<=\\/)\\w*(?=\\/$)"); 
             matcher =  
pattern.matcher(arr.get("typeID").toString()); 
             matcher.find(); 
             pstmt = getStatment("SELECT 
'Type'.'name', 'SubClass'.'name', 'Class'.'name'\n" 
               +"FROM Type\n"  
               +"INNER JOIN SubClass ON 
'Type'.'subClassID_id' = 'SubClass'.'id'\n"  
           +"INNER JOIN Class ON 'SubClass'.'classID_id' = 
'Class'.'id'\n"  
               +"WHERE ( 'Type'.'id' = ? 
)"); 
        pstmt.setInt(1, Integer.parseInt(matcher.group())); 
             rs  = pstmt.executeQuery(); 
             String file = "re-
sources/components/"+rs.getString(3)+"/"+rs.getString(2)+"/"+rs.ge
tString(1)+"/"+fileName; 
      String urlStr = 
arr.get("xml").toString(); 
      ApiClient.downloadFile(urlStr, file); 
      insertInElements((int) arr.get("id"), 
arr.get("name").toString(), 
      Integer.parseInt(matcher.group()), 
file, arr.get("modified").toString(), 
arr.get("created").toString()); 
       break; 
      default: 
       break; 
     } 
    } catch (SQLException e1) { 
     e1.printStackTrace(); 
    } 
              }}}} 



 

92 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɧɬɟɪɮɟɣɫɭ ɜɟɛ-ɫɟɪɜɢɫɚ ɚɧɚɥɢɡɚ ɤɨɪɪɟɤɬɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ. 

 




