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ȼȼȿȾȿɇɂȿ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɪɚɡɜɢɬɢɸ ɧɨɜɵɯ 

ɜɢɞɨɜ ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ. Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɹɜɥɹɟɬɫɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɛɭɱɟɧɢɟ. Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɨɛɭɱɟɧɢɟ - ɷɬɨ ɧɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦ ɢɡɭɱɟɧɢɢ ɩɪɟɞɦɟɬɚ 

ɭɱɚɳɢɦɫɹ [1]. Ɍɚɤɨɝɨ ɪɨɞɚ ɬɟɯɧɨɥɨɝɢɹ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ. ɗɬɨ 

ɨɛɥɟɝɱɚɟɬ ɩɪɨɰɟɫɫ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨɛɭɱɚɸɳɢɦɫɹ, ɩɨɬɨɦɭ ɱɬɨ ɧɟɬ 

ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɩɪɢɜɹɡɤɢ ɤ ɦɟɫɬɭ ɭɱɟɛɵ ɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɥɢɱɧɨɝɨ 

ɩɪɢɫɭɬɫɬɜɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. ɋɥɭɲɚɬɟɥɶ ɦɨɠɟɬ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɢ ɜ ɭɞɨɛɧɨɟ ɞɥɹ 

ɫɟɛɹ ɜɪɟɦɹ ɡɚɧɢɦɚɬɶɫɹ ɢɡɭɱɟɧɢɟɦ ɤɭɪɫɚ, ɞɥɹ ɷɬɨɝɨ ɧɭɠɟɧ ɥɢɲɶ ɤɨɦɩɶɸɬɟɪ ɢ 

ɞɨɫɬɭɩ ɜ ɢɧɬɟɪɧɟɬ. ɗɤɨɧɨɦɢɹ ɜɪɟɦɟɧɢ ɢ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɧɚɥɢɰɨ.  Ɍɚɤɠɟ 

ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɛɭɱɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɟɧɢɤɚ, ɬɚɤ ɤɚɤ 

ɫɥɭɲɚɬɟɥɶ ɧɟ ɨɝɪɚɧɢɱɟɧ ɜɪɟɦɟɧɧɵɦɢ ɪɚɦɤɚɦɢ, ɢ ɦɨɠɟɬ ɦɧɨɝɨɤɪɚɬɧɨ ɢɡɭɱɚɬɶ 

ɦɚɬɟɪɢɚɥ ɢ ɜɵɩɨɥɧɹɬɶ ɪɚɡɧɨɝɨ ɪɨɞɚ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ.  

 Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɮɨɪɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɛ-ɡɚɧɹɬɢɹ 

– ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɭɪɨɤɢ, ɤɨɧɮɟɪɟɧɰɢɢ, ɫɟɦɢɧɚɪɵ, ɞɟɥɨɜɵɟ ɢɝɪɵ, ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ, ɩɪɚɤɬɢɤɭɦɵ ɢ ɞɪɭɝɢɟ ɮɨɪɦɵ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ, ɩɪɨɜɨɞɢɦɵɯ ɫ ɩɨɦɨɳɶɸ 

ɫɪɟɞɫɬɜ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɞɪɭɝɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɂɧɬɟɪɧɟɬɚ [2]. 

ɉɨɷɬɨɦɭ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ, ɛɭɞɟɬ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɧɚɲɟɝɨ ɜɪɟɦɟɧɢ. ɑɟɥɨɜɟɤ ɛɟɡ ɬɪɭɞɚ ɫɦɨɠɟɬ 

ɩɟɪɟɣɬɢ ɧɚ ɫɬɪɚɧɢɰɭ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɜ 

ɥɸɛɨɦ ɦɟɫɬɟ ɜ ɥɸɛɨɟ ɜɪɟɦɹ. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɤɭɦɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɢɥɨɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɤɨɦɩɶɸɬɟɪɧɭɸ ɝɪɚɮɢɤɭ ɧɚ ɨɫɧɨɜɟ ɫɩɟɰɢɮɢɤɚɰɢɢ 

OpenGL». 

ɂɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɧɹɬɢɹ – ɥɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ, ɚɧɚɥɢɡ ɩɨɧɹɬɢɹ ɜ 

ɫɨɨɬɧɨɲɟɧɢɢ ɫ ɰɟɥɶɸ ɪɚɛɨɬɵ; 

 ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɧɹɬɢɹ «ɥɚɛɨɪɚɬɨɪɧɵɣ 

ɩɪɚɤɬɢɤɭɦ»; 

 ɢɡɭɱɢɬɶ ɦɚɬɟɪɢɚɥɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ; 

 ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ; 

 ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɠɟ ɪɟɲɟɧɧɵɦɢ 

ɡɚɞɚɱɚɦɢ; 

 ɪɟɚɥɢɡɚɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 

   

1.1 ɉɨɧɹɬɢɟ «Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ» 

 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ – ɷɥɟɦɟɧɬ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ 

ɜ ɬɨɦ, ɱɬɨ ɨɛɭɱɚɸɳɢɣɫɹ ɜɵɩɨɥɧɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɨɛɥɚɫɬɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɤɭɪɫ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɜɵɩɨɥɧɹɸɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɬɟɦ ɫɚɦɵɦ ɩɪɢɨɛɪɟɬɚɸɬɫɹ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 

ɡɧɚɧɢɹ.  

Ʉɚɠɞɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶ ɢɡ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɢ 

ɢɧɫɬɪɭɤɰɢɟɣ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ. ɇɟɨɛɹɡɚɬɟɥɶɧɵɦ, ɧɨ ɩɨɥɟɡɧɵɦ ɚɬɪɢɛɭɬɨɦ 

ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɩɪɢɦɟɪɚ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ. 
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1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ  

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ 

ɷɥɟɤɬɪɨɧɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɩɪɚɤɬɢɤɭɦɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɪɚɡɧɵɯ ɞɢɫɰɢɩɥɢɧɚɯ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ: 

1. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɢɧɮɨɪɦɚɬɢɤɟ ɋɢɛɢɪɫɤɨɝɨ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɝɟɨɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ [3]; 

2. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɚɛɨɬɟ ɫ Open Graphics Library 

(OpenGL) [4]; 

3. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɚɛɨɬɟ ɫ HyperText Markup Language 

(HTML) [5]. 

 

1.2.1 Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɢɧɮɨɪɦɚɬɢɤɟ 

 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɢɧɮɨɪɦɚɬɢɤɟ ɋɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ ɝɟɨɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɢɡ 33 ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ, ɜ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɢ ɡɚɞɚɧɢɹ ɤ 

ɜɵɩɨɥɧɟɧɢɸ.  ɉɪɢɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨ ɢɧɮɨɪɦɚɬɢɤɟ 

 

1.2.2 Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɚɛɨɬɟ ɫ OpenGL 

 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɚɛɨɬɟ ɫɨ ɫɩɟɰɢɮɢɤɚɰɢɟɣ OpenGL ɫɨɞɟɪɠɢɬ 

ɫɩɢɫɨɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɧɚɩɪɨɬɢɜ ɤɨɬɨɪɵɯ ɢɡɨɛɪɚɠɟɧɚ ɤɚɪɬɢɧɤɚ ɫ 

ɩɪɢɦɟɪɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ. ȼɧɭɬɪɢ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɵ ɫɨɞɟɪɠɢɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɫɭɬɫɬɜɭɸɬ ɷɥɟɦɟɧɬɵ 

ɤɨɞɚ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦɵ OpenGL. ȼ ɤɨɧɰɟ ɪɚɛɨɬɵ ɫɨɞɟɪɠɢɬɫɹ ɫɫɵɥɤɚ 

ɞɥɹ ɫɤɚɱɢɜɚɧɢɹ ɮɚɣɥɚ ɫ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɟɫɥɢ ɫɥɭɲɚɬɟɥɶ ɧɟ ɫɩɪɚɜɢɥɫɹ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɛɨɬɵ. ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɨɬɫɭɬɫɬɜɢɟ ɨɬɥɚɞɤɢ ɢ 
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ɤɨɦɩɢɥɹɰɢɢ ɮɚɣɥɨɜ ɩɪɹɦɨ ɢɡ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. ɉɪɢɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 

 

Ɋɢɫɭɧɨɤ 2 – ɉɪɢɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨ OpenGL 

 

1.2.3 Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɚɛɨɬɟ ɫ HTML 

 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɚɛɨɬɟ ɫ HTML ɨɬ «htmlacademy.ru» 

ɫɨɞɟɪɠɢɬ 14 ɭɪɨɤɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ ɩɪɢɜɟɬɫɬɜɟɧɧɨɟ ɨɤɧɨ ɫ 

ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɩɨ ɪɚɛɨɬɟ, ɞɚɥɟɟ ɪɚɛɨɬɚ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 

ɨɤɧɟ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ 3 ɨɤɧɚ: ɩɪɚɜɨɟ ɨɤɧɨ ɨɬɜɟɱɚɟɬ ɡɚ ɢɧɫɬɪɭɤɰɢɸ ɤ 

ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ, ɚ ɥɟɜɨɟ ɜɟɪɯɧɟɟ ɢ ɧɢɠɧɟɟ ɨɤɧɚ ɹɜɥɹɸɬɫɹ ɪɟɞɚɤɬɨɪɚɦɢ 
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ɤɨɞɚ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦ ɧɚ HTML ɢ CSS. Ɉɫɧɨɜɧɵɦɢ ɩɥɸɫɚɦɢ ɦɨɠɧɨ 

ɨɬɦɟɬɢɬɶ ɤɨɦɩɢɥɹɰɢɸ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɹɦɨ ɧɚ ɫɚɣɬɟ, ɚ ɬɚɤɠɟ ɭɞɨɛɧɵɣ 

ɢɧɬɟɪɮɟɣɫ. ɉɪɢɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

 

 

Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨ HTML 

 

1.3 ȼɵɛɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ 

 

1.3.1 Ɉɛɡɨɪ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 

 

Ɉɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ (ɋɍȻȾ). ɗɬɨ ɜɥɢɹɟɬ ɧɚ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦɵ, ɟɟ 

ɞɚɥɶɧɟɣɲɭɸ ɦɨɞɟɪɧɢɡɚɰɢɸ, ɚ ɬɚɤɠɟ ɧɚ ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ. 

Ⱦɚɥɟɟ ɤɪɚɬɤɨ ɨɩɢɫɚɧɨ ɧɚɢɛɨɥɟɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɋɍȻȾ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 
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1.3.1.1 Oracle 

 

Oracle ɜɤɥɸɱɚɟɬ ɋɍȻȾ ɢ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. Oracle 

ɜɤɥɸɱɚɟɬ ɛɚɡɭ ɞɚɧɧɵɯ (ȻȾ), ɢɧɬɟɝɪɚɰɢɨɧɧɭɸ ɩɥɚɬɮɨɪɦɭ, ɫɟɪɜɟɪ ɩɪɢɥɨɠɟɧɢɣ, 

ɢɧɫɬɪɭɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɚɧɚɥɢɬɢɤɢ. ɋɍȻȾ 

Oracle Database ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɡɚɞɚɱɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ ɡɚɳɢɬɵ 

ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ. Ʉ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ɛɨɥɶɲɢɦɢ ɨɛɴɟɦɚɦɢ ɞɚɧɧɵɯ ɫ 

ɩɨɦɨɳɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɪɟɫɫɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɬɚɛɥɢɰ, ɷɮɮɟɤɬɢɜɧɚɹ 

ɡɚɳɢɬɚ ɞɚɧɧɵɯ, ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɢ ɩɨɥɧɨɝɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɬɚɤ ɞɚɥɟɟ [6]. 

Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɦɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɜɟɪɫɢɨɧɧɵɣ ɫɟɪɜɟɪ. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɫɟɪɜɟɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ. 

 

1.3.1.2 Microsoft SQL Server 

 

Microsoft SQL Server (MS SQL) ɩɪɟɞɥɚɝɚɟɬ ɨɛɲɢɪɧɵɣ ɫɩɟɤɬɪ ɭɫɥɭɝ 

ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦɚɯ ɞɥɹ ɫɪɟɞɧɟɝɨ ɛɢɡɧɟɫɚ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ. ȼ 

ɨɫɧɨɜɟ ɩɥɚɬɮɨɪɦɵ MS SQL Server ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɪɟɞɚ Windows. Ƚɥɚɜɧɨɟ 

ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɨɝɪɚɦɦɵ – ɢɧɬɟɝɪɚɰɢɹ ɫ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɨɬ 

Microsoft ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɨɪɬɚ/ɢɦɩɨɪɬɚ ɞɚɧɧɵɯ ɜ ɛɨɥɶɲɢɧɫɬɜɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɮɨɪɦɚɬɨɜ ɞɚɧɧɵɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ MS SQL 

Server ɤɚɤ ɰɟɧɬɪɚɥɶɧɨɟ ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ [7]. 

Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɚɧɧɚɹ ɋɍȻȾ ɛɵɫɬɪɨ 

ɪɚɡɜɢɜɚɟɬɫɹ ɢ ɛɵɫɬɪɨ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɤɨɧɤɭɪɟɧɬɚɦ, ɚ ɬɚɤɠɟ ɟɟ ɫɪɟɞɧɹɹ 

ɫɬɨɢɦɨɫɬɶ. ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɬɨɥɶɤɨ ɞɥɹ 

ɨɞɧɨɣ ɩɥɚɬɮɨɪɦɵ Windows. 
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1.3.1.3 MongoDB 

 

MongoDB – ɷɬɨ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, «ɡɚɬɨɱɟɧɧɚɹ» ɩɨɞ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɂɧɬɟɪɧɟɬɚ. Ɇɨɞɟɥɶ ɞɚɧɧɵɯ ɢ ɫɬɪɚɬɟɝɢɹ ɢɯ 

ɩɨɫɬɨɹɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɜɵɫɨɤɨɣ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɱɬɟɧɢɹ ɢ ɡɚɩɢɫɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɫɬɭɸ ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɫ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɟɪɟɯɨɞɨɦ ɧɚ ɪɟɡɟɪɜɧɵɣ ɪɟɫɭɪɫ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ [8]. 

Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ 

ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ. Ɉɫɧɨɜɧɵɦɢ ɦɢɧɭɫɚɦɢ ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɵɣ ɹɡɵɤ 

ɡɚɩɪɨɫɨɜ ɢ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɪɚɡɧɨɝɨ ɪɨɞɚ ɚɬɚɤɚɦ. 

 

1.3.2 Ɉɛɡɨɪ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɥɨɝɢɤɢ ɫɟɪɜɟɪɚ 

 

ȿɳɟ ɨɞɧɨɣ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ 

ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɥɨɝɢɤɢ ɫɟɪɜɟɪɚ. ɋɚɦɵɦɢ ɩɨɩɭɥɹɪɧɵɦɢ ɢ ɭɞɨɛɧɵɦɢ 

ɹɜɥɹɸɬɫɹ Javascript, Ruby ɢ Python. 

 

1.3.2.1 JavaScript ɢ Node.js 

 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript ɫɨɡɞɚɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɜɟɞɟɧɢɹ 

ɜɟɛ-ɫɬɪɚɧɢɰ. ȼ ɛɚɡɨɜɨɣ ɫɬɪɭɤɬɭɪɟ JavaScript ɨɩɪɟɞɟɥёɧ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ 

ɛɢɛɥɢɨɬɟɤ ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɟɤɫɬɨɦ, ɦɚɫɫɢɜɚɦɢ, ɞɚɬɚɦɢ ɢ ɪɟɝɭɥɹɪɧɵɦɢ 

ɜɵɪɚɠɟɧɢɹɦɢ, ɧɨ ɫɪɟɞɫɬɜɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɜ ɧɟɝɨ ɧɟ ɜɯɨɞɹɬ. Ɉɫɧɨɜɧɵɟ 

ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɱɟɪɬɵ: ɞɢɧɚɦɢɱɟɫɤɚɹ ɬɢɩɢɡɚɰɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɩɚɦɹɬɶɸ [9]. Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ ɫɢɧɬɚɤɫɢɫɚ, 

ɩɨɥɟɡɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɦɨɠɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ ɥɸɛɵɟ ɬɟɤɫɬɨɜɵɟ ɪɟɞɚɤɬɨɪɵ. Ɉɫɧɨɜɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ 

ɹɜɥɹɸɬɫɹ ɩɨɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɜɢɞɭ ɨɬɤɪɵɬɨɫɬɢ ɩɨɩɭɥɹɪɧɵɯ 

ɫɤɪɢɩɬɨɜ. 
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Node.js – ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɞɜɢɠɤɟ V8, 

ɤɨɦɩɢɥɢɪɭɸɳɚɹ JavaScript ɜɨ ɜɧɭɬɪɟɧɧɢɣ ɦɚɲɢɧɧɵɣ ɤɨɞ. Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ 

Node.js ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ ɭɫɬɚɧɨɜɤɢ ɢ ɧɚɫɬɪɨɣɤɢ, ɧɟɡɚɜɢɫɢɦɨɫɬɶ Node.js ɨɬ 

ɩɥɚɬɮɨɪɦɵ, ɨɞɧɨɩɨɬɨɱɧɨɫɬɶ Node ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɡɚɞɚɱɭ ɧɚɩɢɫɚɧɢɹ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɣ, ɚ ɡɚɞɚɱɚ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɟɪɜɟɪɧɨɝɨ ɩɚɪɚɥɥɟɥɢɡɦɚ [10]. 

 

1.3.2.2 Ruby 

 

Ruby – ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɉɫɨɛɟɧɧɨɫɬɹɦɢ Ruby ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɨɫɬɶ, ɝɢɛɤɢɣ 

ɢ ɦɨɳɧɵɣ ɫɢɧɬɚɤɫɢɫ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɨɪ «ɦɭɫɨɪɚ», ɫɬɪɨɝɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ 

ɬɢɩɢɡɚɰɢɹ, ɚ ɬɚɤɠɟ ɜɫɬɪɨɟɧɧɚɹ ɩɨɞɞɟɪɠɤɚ Unicode, ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ 

ɤɨɧɫɨɥɶɧɵɯ, ɝɪɚɮɢɱɟɫɤɢɯ, ɦɨɛɢɥɶɧɵɯ ɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ [11]. Ɉɫɧɨɜɧɵɦ 

ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɦɟɧɶɲɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ 

ɹɡɵɤɚɦɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ. 

 

1.3.2.3 Python 

 

Python – ɹɡɵɤ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, 

ɩɪɢɦɟɧɟɧɢɟɦ ɦɧɨɠɟɫɬɜɚ ɩɚɪɚɞɢɝɦ, ɩɨɞɞɟɪɠɤɨɣ ɫɬɪɭɤɬɭɪ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɢ ɩɪɨɰɟɞɭɪɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ʉ 

ɩɪɟɢɦɭɳɟɫɬɜɚɦ Python ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɩɪɨɫɬɨɬɭ ɢɡɭɱɟɧɢɹ, ɭɞɨɛɫɬɜɨ ɫɢɧɬɚɤɫɢɫɚ 

ɹɡɵɤɚ ɢ ɱɢɬɚɟɦɨɫɬɢ ɤɨɞɚ, ɩɟɪɟɧɨɫɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦ ɢ ɢɧɬɟɝɪɚɰɢɹ ɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ [12]. ɇɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɸɬɫɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɛɨɬɵ 

ɫ ɋɍȻȾ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɹɡɵɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Java ɧɢɠɟ. 
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1.3.3 Ɉɛɡɨɪ ɝɪɚɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ OpenGL 

 

Ƚɪɚɮɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ OpenGL – ɷɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɮɟɣɫ ɤ 

ɝɪɚɮɢɱɟɫɤɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɢɧɬɟɪɚɤɬɢɜɧɵɟ 

ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬ ɞɜɢɠɭɳɢɟɫɹ ɰɜɟɬɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɚɱɚɥɶɧɵɟ ɡɧɚɧɢɹ ɩɨ ɦɚɬɟɦɚɬɢɤɟ (ɝɟɨɦɟɬɪɢɢ, 

ɬɪɢɝɨɧɨɦɟɬɪɢɢ, ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ ɢ ɬ.ɞ.).  

OpenGL ɫɨɞɟɪɠɢɬ ɩɨɪɹɞɤɚ 250 ɨɬɞɟɥɶɧɵɯ ɤɨɦɚɧɞ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɥɹ ɡɚɞɚɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɨɩɟɪɚɰɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɵɯ 

ɩɪɢɥɨɠɟɧɢɣ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ. 

OpenGL ɪɚɡɪɚɛɨɬɚɧ ɤɚɤ ɚɩɩɚɪɚɬɧɨ-ɧɟɡɚɜɢɫɢɦɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 

ɪɚɡɥɢɱɧɵɯ ɚɩɩɚɪɚɬɧɵɯ ɩɥɚɬɮɨɪɦɚɯ. ɉɨɷɬɨɦɭ ɜ OpenGL ɧɟ ɜɤɥɸɱɟɧɵ ɤɨɦɚɧɞɵ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɤɧɚɦɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɜɜɨɞɚ. ȼɫɹ ɬɚɤɚɹ 

ɪɚɛɨɬɚ ɜɟɞёɬɫɹ ɱɟɪɟɡ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ. Ⱥɧɚɥɨɝɢɱɧɨ, OpenGL ɧɟ ɢɦɟɟɬ 

ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɯ ɤɨɦɚɧɞ ɞɥɹ ɨɩɢɫɚɧɢɹ ɬɪɟɯɦɟɪɧɵɯ ɫɥɨɠɧɵɯ ɦɨɞɟɥɟɣ.  

Ɂɚɞɚɱɚ OpenGL – ɩɨɦɨɱɶ ɩɪɨɝɪɚɦɦɢɫɬɭ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɢɡ ɧɟɛɨɥɶɲɨɝɨ 

ɧɚɛɨɪɚ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ: ɬɨɱɟɤ, ɥɢɧɢɣ ɢ ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ. 

ȼɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɫɪɟɞɫɬɜɚ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɛɢɛɥɢɨɬɟɤɚɦɢ, ɹɜɥɹɸɳɢɦɢɫɹ 

ɧɚɞɫɬɪɨɣɤɚɦɢ ɧɚɞ OpenGL. Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɪɢɜɵɯ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɛɢɛɥɢɨɬɟɤɚ OpenGL Utility Library (GLU), ɢɦɟɸɳɚɹ ɦɧɨɠɟɫɬɜɨ 

ɢɧɫɬɪɭɦɟɧɬɨɜ [13]. 

 

ɉɨɫɥɟ ɨɛɡɨɪɚ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɚɤɢɟ ɫɪɟɞɫɬɜɚ ɤɚɤ: 

 HTML ɢ CSS, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɪɚɡɪɚɛɨɬɤɭ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ; 

 NodeJS, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɪɚɡɪɚɛɨɬɤɭ ɥɨɝɢɤɢ ɫɟɪɜɟɪɚ; 

 MongoDB, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɯɪɚɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ȻȾ; 

 OpenGL, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 
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1.4 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

 

1.4.1 ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

«ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚ ɝɪɚɮɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɨɪɟ ɧɚ ɛɚɡɟ 

ɫɩɟɰɢɮɢɤɚɰɢɢ OpenGL». 

 

1.4.2 ɇɚɡɧɚɱɟɧɢɟ ɢ ɰɟɥɶ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ 

 

ɇɚɡɧɚɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɨɛɭɱɟɧɢɟ ɫɥɭɲɚɬɟɥɟɣ ɤɭɪɫɚ ɪɚɛɨɬɟ ɫɨ 

ɫɩɟɰɢɮɢɤɚɰɢɟɣ OpenGL. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɷɥɟɤɬɪɨɧɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɫɩɟɰɢɮɢɤɚɰɢɢ OpenGL ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɨɬɥɚɞɤɢ ɢ ɤɨɦɩɢɥɹɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɩɪɢɥɨɠɟɧɢɹ. 

 

1.4.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ 

  

1.4.3.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɬɪɭɤɬɭɪɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɱɚɫɬɢ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

 ɩɪɨɫɬɨɣ ɢ ɩɨɧɹɬɧɵɣ ɢɧɬɟɪɮɟɣɫ; 

 ɛɵɫɬɪɨɬɭ ɪɚɛɨɬɵ; 

 ɦɚɥɭɸ ɪɟɫɭɪɫɨɟɦɤɨɫɬɶ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ ɜ ɥɸɛɨɦ ɛɪɚɭɡɟɪɟ. 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ:  

– ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɟɝɨ ɡɚɩɭɫɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ; 
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– ɯɪɚɧɟɧɢɟ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɫɨɡɞɚɧɧɵɯ ɢ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ; 

– ɩɨɞɞɟɪɠɤɚ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ: ɫɨɡɞɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, 

ɢɡɦɟɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɭɞɚɥɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

 

1.4.3.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɩɨɫɨɛɚɦ ɢ ɫɪɟɞɫɬɜɚɦ ɫɜɹɡɢ ɞɥɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɢɫɬɟɦɵ 

 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ ɥɨɝɢɤɢ ɫɟɪɜɟɪɚ ɫɢɫɬɟɦɵ ɢ ɜɟɛ-

ɢɧɬɟɪɮɟɣɫɚɦɢ ɫɢɫɬɟɦɵ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ ɜɫɟɦɢɪɧɭɸ ɫɢɫɬɟɦɭ 

ɨɛɴɟɞɢɧёɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ – 

ɢɧɬɟɪɧɟɬ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɢ 

ɮɨɪɦɚɬɨɜ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. 

 

1.4.3.3 ɉɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ 

 

ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɚɥɶɧɟɣɲɟɣ 

ɦɨɞɟɪɧɢɡɚɰɢɢ. ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɞɨɩɭɫɤɚɬɶ ɢɡɦɟɧɟɧɢɟ ɞɢɡɚɣɧɚ ɢ 

ɢɧɬɟɪɮɟɣɫɚ, ɚ ɬɚɤɠɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɱɚɫɬɟɣ 

ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɫ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

 

1.4.3.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ 

 

ȼɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɩɪɢ ɥɸɛɵɯ 

ɫɛɨɹɯ ɢ ɨɬɤɚɡɚɯ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɢɫɤɥɸɱɚɹ ɫɥɭɱɚɢ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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1.4.3.5 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɷɪɝɨɧɨɦɢɤɟ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɫɬɟɬɢɤɟ 

 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɢɡɭɚɥɶɧɨɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 

ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɱɟɥɨɜɟɤɚ: 

 ɧɟ ɫɥɢɲɤɨɦ ɹɪɤɚɹ ɰɜɟɬɨɜɚɹ ɩɚɥɢɬɪɚ; 

 ɢɧɮɨɪɦɚɰɢɹ ɞɨɥɠɧɨ ɜɵɜɨɞɢɬɫɹ ɩɪɨɫɬɵɦ ɢ ɩɨɧɹɬɧɵɦ ɫɩɨɫɨɛɨɦ; 

 ɩɨɥɨɠɟɧɢɟ ɜɢɡɭɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɞɨɥɠɧɨ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɪɭɤɬɭɪɟ ɫɚɣɬɚ. 

 

1.4.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɢɞɚɦ ɨɛɟɫɩɟɱɟɧɢɹ 

 

1.4.4.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

 

əɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɠɧɚ ɜɟɫɬɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɹɡɵɤɨɜ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ. 

 

əɡɵɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɫɢɫɬɟɦɵ 

Ɉɫɧɨɜɧɵɦ ɹɡɵɤɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ 

ɪɭɫɫɤɢɣ ɹɡɵɤ. əɡɵɤ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ – 

ɚɧɝɥɢɣɫɤɢɣ. 

 

1.4.4.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜɫɟɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɛɪɚɭɡɟɪɚɦɢ, ɚ 

ɬɚɤɠɟ ɤɨɦɩɥɟɤɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɢ ɤɨɦɩɢɥɹɰɢɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ OpenGL ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 
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1.4.4.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɚɩɩɚɪɚɬɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

 Windows XP, Vista, 7,8,8.1, Server 2003, Server 2008 

 Ubuntu 12.04 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞɧɟɣ ɜɟɪɫɢɢ 

 Debian 7 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞɧɟɣ ɜɟɪɫɢɢ 

 OpenSuSE 12.2 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞɧɟɣ ɜɟɪɫɢɢ 

 Fedora Linux 17 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞɧɟɣ ɜɟɪɫɢɢ 

 Mac OS X 10.6 ɢ ɛɨɥɟɟ ɩɨɡɞɧɟɣ ɜɟɪɫɢɢ. 

ɉɪɨɰɟɫɫɨɪ 

ɉɪɨɰɟɫɫɨɪ ɫ ɬɚɤɬɨɜɨɣ ɱɚɫɬɨɬɨɣ 233 ɦɟɝɚɝɟɪɰɚ (ɆȽɰ) ɢɥɢ ɜɵɲɟ.  

ɋɜɨɛɨɞɧɨɟ ɦɟɫɬɨ ɧɚ ɞɢɫɤɟ 

ɇɟ ɛɨɥɟɟ 350 ɆȻ. 

Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 

512 ɆȻ. 

ɍɫɬɪɨɣɫɬɜɨ ɱɬɟɧɢɹ ɞɢɫɤɨɜ 

Ⱦɢɫɤɨɜɨɞ ɤɨɦɩɚɤɬ-ɞɢɫɤɨɜ (ɟɫɥɢ ɭɫɬɚɧɨɜɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɤɨɦɩɚɤɬ-

ɞɢɫɤɚ). 

Ⱦɢɫɩɥɟɣ 

Ɇɨɧɢɬɨɪ ɫ ɪɚɡɪɟɲɟɧɢɟɦ Super VGA (800 x 600) ɢɥɢ ɛɨɥɟɟ ɜɵɫɨɤɢɦ 

ɢ ɩɨɞɞɟɪɠɤɨɣ 256 ɰɜɟɬɨɜ. 

ɉɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

 Ɇɨɞɟɦ ɢɥɢ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɂɧɬɟɪɧɟɬɭ; 

 Ɇɵɲɶ ɢɥɢ ɞɪɭɝɨɟ ɫɨɜɦɟɫɬɢɦɨɟ ɭɤɚɡɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

 

2.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɷɥɟɤɬɪɨɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɫɩɟɰɢɮɢɤɚɰɢɢ OpenGL. ɋ 

ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ 

ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɜɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ. ȼ ɤɚɠɞɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɤɨɞ 

ɩɪɨɝɪɚɦɦɵ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɥɚɞɤɭ ɢ ɤɨɦɩɢɥɹɰɢɸ ɩɪɨɝɪɚɦɦɵ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 

ɉɪɢ ɜɯɨɞɟ ɜ ɩɪɢɥɨɠɟɧɢɟ ɚɜɬɨɪɢɡɚɰɢɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɞɚɥɶɧɟɣɲɚɹ 

ɚɜɬɨɪɢɡɚɰɢɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɜɨɡɦɨɠɧɚ ɩɪɢ ɜɯɨɞɟ ɜ ɧɚɫɬɪɨɣɤɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ 

ɩɪɚɤɬɢɤɭɦɚ. 

 

2.2 ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

 

2.2.1 Ɉɛɳɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ 

 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɦɨɞɟɥɶ. 

ȿё ɩɪɟɢɦɭɳɟɫɬɜɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɮɭɧɤɰɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɤɨɦɩɶɸɬɟɪɚɦɢ, ɬɚɤɠɟ ɩɪɢ ɤɥɢɟɧɬ-

ɫɟɪɜɟɪɧɨɣ ɦɨɞɟɥɢ ɜɫɟ ɞɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɦ ɫɟɪɜɟɪɟ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɰɟɥɨɫɬɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɚɧɧɵɯ. 

 

 

 

Ɋɢɫɭɧɨɤ 4 – Ⱥɪɯɢɬɟɤɬɭɪɚ «Ʉɥɢɟɧɬ-ɫɟɪɜɟɪ» 
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Ɋɚɛɨɬɚ ɞɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɦɟɧɟ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ 

ɫɟɪɜɟɪɨɦ ɢ ɤɥɢɟɧɬɨɦ. ȼ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɤɥɢɟɧɬ (ɩɨɥɶɡɨɜɚɬɟɥɶ) ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ 

HTML-ɫɬɪɚɧɢɰɵ ɜ ɛɪɚɭɡɟɪɟ ɜɵɩɨɥɧɹɟɬ ɡɚɩɪɨɫ ɤ ɫɟɪɜɟɪɭ, ɢ ɩɨɥɭɱɚɟɬ ɫɩɢɫɨɤ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɤ ɜɵɩɨɥɧɟɧɢɸ. ɉɨɫɥɟ, ɩɪɢ ɜɵɛɨɪɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚɝɪɭɡɤɚ ɞɚɧɧɵɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɡɚɞɚɧɢɟɦ. ɉɪɢɧɰɢɩ ɜɵɩɨɥɧɟɧɢɹ 

ɡɚɞɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɩɢɫɚɧɢɢ ɢɥɢ ɢɡɦɟɧɟɧɢɢ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɚɹ 

ɪɢɫɭɟɬ ɝɪɚɮɢɤɭ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɮɢɤɚɰɢɢ OpenGL. ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɩɨɫɵɥɚɟɬ ɡɚɩɪɨɫ ɤ ɫɟɪɜɟɪɭ ɨ ɤɨɦɩɢɥɹɰɢɢ ɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ, 

ɩɨɫɥɟ ɱɟɝɨ ɮɨɪɦɢɪɭɟɬ ɨɬɜɟɬ ɤɥɢɟɧɬɭ ɜ ɜɢɞɟ ɨɤɧɚ ɫ ɩɪɨɝɪɚɦɦɨɣ, 

ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɣ ɝɪɚɮɢɤɭ. ɉɪɢ ɧɟɜɟɪɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

ɜɵɜɨɞɢɬɫɹ ɥɨɝ ɫ ɨɲɢɛɤɚɦɢ. 

 

2.2.2 Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ 

 

ȼ ɩɪɢɥɨɠɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 2 ɪɨɥɢ, ɬɚɤɢɟ ɤɚɤ ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

(ɩɪɟɩɨɞɚɜɚɬɟɥɶ) ɢ ɩɨɥɶɡɨɜɚɬɟɥɶ (ɭɱɚɳɢɣɫɹ).  Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ 

ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 

Ɏɭɧɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ: 

 ɩɪɨɫɦɨɬɪ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ; 

 ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ; 

 ɤɨɦɩɢɥɹɰɢɹ ɢ ɡɚɩɭɫɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

Ɏɭɧɤɰɢɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ: 

 ɩɪɨɫɦɨɬɪ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ; 

 ɤɨɦɩɢɥɹɰɢɹ ɢ ɡɚɩɭɫɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ; 

 ɞɨɛɚɜɥɟɧɢɟ, ɢɡɦɟɧɟɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 
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Ɋɢɫɭɧɨɤ 5 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ 

 

2.3 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɞɚɧɧɵɯ 

 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɜɢɞɟ ɫɩɢɫɤɚ. Ʉɚɠɞɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 5 

ɩɨɥɟɣ:  

 ɩɨɥɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (id); 

 ɩɨɥɟ ɧɚɡɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (name); 

 ɩɨɥɟ ɨɩɢɫɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (descr); 

 ɩɨɥɟ ɥɢɫɬɢɧɝɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (code); 

 ɩɨɥɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɥɢɫɬɢɧɝɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (defcode). 

ɉɨɫɥɟɞɧɟɟ ɩɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɛɵɥɚ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɤɨɞ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨɫɥɟ ɟɝɨ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 
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2.4 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

 

ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɬɪɚɧɢɰ: 

 ɫɬɪɚɧɢɰɚ ɩɪɢɜɟɬɫɬɜɢɹ; 

 ɫɬɪɚɧɢɰɚ ɫɩɢɫɤɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ; 

 ɫɬɪɚɧɢɰɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ; 

 ɫɬɪɚɧɢɰɚ ɧɚɫɬɪɨɟɤ ɤɨɦɩɢɥɹɬɨɪɚ ɢ ɜɯɨɞɚ ɜ ɫɬɪɚɧɢɰɭ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ; 

 ɫɬɪɚɧɢɰɚ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

 

2.5 ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

 

Ⱦɥɹ ɧɚɱɚɥɶɧɨɝɨ ɡɚɩɭɫɤɚ ɫɟɪɜɟɪɚ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ app.js, ɫ ɩɨɦɨɳɶɸ 

ɤɨɬɨɪɨɝɨ ɩɪɢɥɨɠɟɧɢɟ ɩɨɞɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɫɬɢɥɢ, ɛɢɛɥɢɨɬɟɤɢ, ɪɟɞɚɤɬɨɪɵ 

ɬɟɤɫɬɚ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɤɭ ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ. Ɍɚɤɠɟ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ router. js, ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɜɫɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ, ɚ ɬɚɤɠɟ ɪɟɚɥɢɡɭɟɬɫɹ ɜɟɫɶ 

ɧɟɨɛɯɨɞɢɦɵɣ ɮɭɧɤɰɢɨɧɚɥ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. ɉɨɞɪɨɛɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɮɚɣɥɚ 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ. 

 

2.5.1 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɚɧɢɰɵ ɩɪɢɜɟɬɫɬɜɢɹ 

 

ɉɪɢ ɜɯɨɞɟ ɜ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜɫɬɪɟɱɚɟɬ ɫɬɪɚɧɢɰɚ 

ɩɪɢɜɟɬɫɬɜɢɹ, ɧɚ ɤɨɬɨɪɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɩɟɪɜɢɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 

ɨ ɞɚɧɧɨɦ ɩɪɢɥɨɠɟɧɢɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɣɬɢ ɜ ɧɟɨɛɯɨɞɢɦɵɣ ɟɦɭ ɩɭɧɤɬ ɦɟɧɸ, 

ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɫɥɟɜɚ (ɪɢɫɭɧɨɤ 6).  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɵ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɮɚɣɥ index.ejs, ɚ ɬɚɤɠɟ 

ɮɚɣɥ head.ejs, ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɲɚɩɤɭ ɜɟɛ-ɫɬɪɚɧɢɰɵ, ɢ ɮɚɣɥ leftpanel.ejs, 

ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɛɨɤɨɜɨɟ ɦɟɧɸ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 6 – ɋɬɪɚɧɢɰɚ ɩɪɢɜɟɬɫɬɜɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

 

2.5.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɚɧɢɰɵ ɫɩɢɫɤɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

 

ɉɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɜɤɥɚɞɤɭ «ɋɩɢɫɨɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ» ɨɬɤɪɵɜɚɟɬɫɹ 

ɫɩɢɫɨɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɩɨɞɥɟɠɚɳɢɯ ɜɵɩɨɥɧɟɧɢɸ. Ʉɚɠɞɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ 

ɪɚɛɨɬɚ ɩɪɨɧɭɦɟɪɨɜɚɧɚ ɢ ɢɦɟɟɬ ɫɜɨё ɭɧɢɤɚɥɶɧɨɟ ɧɚɡɜɚɧɢɟ (ɪɢɫɭɧɨɤ 7). 

 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ ɜɟɛ-ɫɬɪɚɧɢɰɵ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɮɚɣɥ lablist.ejs. 

Ɍɚɤɠɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɯɪɚɧɢɦɵɯ ɜ ɛɚɡɟ ɞɚɧɧɵɯ, ɜ ɮɚɣɥɟ 

router. js ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɫɨɪɬɢɪɨɜɤɚ ɫɩɢɫɤɚ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɨɦɭ ɧɨɦɟɪɭ (id). Ɂɚ ɞɚɧɧɵɟ 

ɨɩɟɪɚɰɢɢ ɨɬɜɟɱɚɟɬ ɦɟɬɨɞ router.get('/labs’, function(req,res). 

 

 

 

Ɋɢɫɭɧɨɤ 7 – Ɉɤɧɨ ɫɩɢɫɤɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 
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2.5.3 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɚɧɢɰɵ ɫɨɞɟɪɠɢɦɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

ɋɬɪɚɧɢɰɚ ɫɨɞɟɪɠɢɦɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɨɩɢɫɚɧɢɟɦ ɞɚɧɧɨɣ ɪɚɛɨɬɵ, ɪɚɛɨɬɵ ɫ ɤɨɞɨɦ ɩɪɨɝɪɚɦɦɵ, ɚ ɬɚɤɠɟ 

ɞɥɹ ɟɝɨ ɩɨɫɥɟɞɭɸɳɟɣ ɤɨɦɩɢɥɹɰɢɢ ɢ ɡɚɩɭɫɤɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɩɪɢɥɨɠɟɧɢɹ 

(ɪɢɫɭɧɨɤ 8,9).  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɵ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ lab.ejs. 

 

 

 

Ɋɢɫɭɧɨɤ 8 – Ɉɩɢɫɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 
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Ɋɢɫɭɧɨɤ 9 – Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɢ ɦɟɧɸ ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ 

 

Ⱦɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɨɞɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɤɧɨɩɤɚ «ɪɟɞɚɤɬɢɪɨɜɚɬɶ») 

ɜ ɮɚɣɥɟ router. js ɛɵɥ ɫɨɡɞɚɧ ɦɟɬɨɞ router.post('/labs/:id /edit', function(req,res). 

Ʉɧɨɩɤɚ «ȼɨɫɫɬɚɧɨɜɢɬɶ ɤɨɞ» ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɤ 

ɢɫɯɨɞɧɨɦɭ ɤɨɞɭ ɩɪɨɝɪɚɦɦɵ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟɩɪɚɜɢɥɶɧɨ ɢɡɦɟɧɢɥ ɤɨɞ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ.  ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɤɨɞɚ ɬɟɤɫɬ ɢɡɦɟɧёɧɧɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɩɟɪɟɦɟɧɧɚɹ code) ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɤɨɞ 

(ɩɟɪɟɦɟɧɧɚɹ defcode), ɤɨɬɨɪɵɣ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢ ɫɨɡɞɚɧɢɢ 

ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. Ɂɚ ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɨɬɜɟɱɚɟɬ ɦɟɬɨɞ 

router.get('/labs/:id/default',function(req,res) ɮɚɣɥɟ router. js. 

ɉɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɤɨɞɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɨɬɤɪɵɜɚɟɬɫɹ ɬɟɤɫɬɨɜɵɣ 

ɪɟɞɚɤɬɨɪ. ȼ ɪɟɞɚɤɬɨɪɟ ɤɨɞɚ ɜɨɡɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, 

ɨɬɦɟɧɢɬɶ ɢɥɢ ɜɟɪɧɭɬɶ ɞɟɣɫɬɜɢɟ, ɚ ɬɚɤɠɟ ɤɨɦɩɢɥɢɪɨɜɚɬɶ ɢɫɯɨɞɧɵɣ ɤɨɞ. ɉɨɫɥɟ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ ɤɨɞ» (ɪɢɫɭɧɨɤ 10). 
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Ɋɢɫɭɧɨɤ 10 – Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

 

Ɂɚ ɤɧɨɩɤɢ ɧɚ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɟ ɨɬɜɟɱɚɟɬ ɮɭɧɤɰɢɹ edit, ɚ ɬɚɤɠɟ ɦɟɬɨɞ 

ajaxcompile, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɢɥɢɪɨɜɚɬɶ ɢɫɯɨɞɧɵɣ ɤɨɞ ɛɟɡ ɫɨɯɪɚɧɟɧɢɹ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɢ ɦɟɬɨɞ ajaxsave, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ 

ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɣ ɤɨɞ. Ⱦɚɧɧɵɟ ɦɟɬɨɞɵ ɢ ɮɭɧɤɰɢɢ ɧɚɯɨɞɹɬɫɹ ɜ ɮɚɣɥɟ lab.ejs. 
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2.5.4 Ʉɨɦɩɢɥɹɰɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

Ʉɧɨɩɤɚ «Ʉɨɦɩɢɥɢɪɨɜɚɬɶ» ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɬɥɚɞɤɢ ɢ ɡɚɩɭɫɤɚ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɧɚɩɢɫɚɧɢɢ ɩɪɨɝɪɚɦɦɵ ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ 

ɫ ɝɪɚɮɢɤɨɣ, ɫɨɡɞɚɜɚɟɦɨɣ ɩɪɢ ɩɨɦɨɳɢ OpenGL (ɪɢɫɭɧɨɤ 11), ɢɧɚɱɟ ɜɵɜɨɞɢɬɫɹ 

ɥɨɝ ɨɲɢɛɨɤ (ɪɢɫɭɧɨɤ 12). Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɚɧɢɰɵ ɫ ɥɨɝɨɦ ɨɲɢɛɨɤ 

ɤɨɦɩɢɥɹɬɨɪɚ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ compilelog.ejs. 

 

 

 

Ɋɢɫɭɧɨɤ 11 – ɍɫɩɟɲɧɵɣ ɪɟɡɭɥɶɬɚɬ ɤɨɦɩɢɥɹɰɢɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɵ №3 

 

 

 

Ɋɢɫɭɧɨɤ 12 – ȼɵɜɨɞ ɨɲɢɛɨɤ ɩɪɢ ɧɟɩɪɚɜɢɥɶɧɨɦ ɧɚɩɢɫɚɧɢɢ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ 
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Ʉɨɦɩɢɥɹɰɢɹ ɩɪɨɟɤɬɚ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɪɢ ɧɚɠɚɬɢɢ 

ɤɧɨɩɤɢ «Ʉɨɦɩɢɥɢɪɨɜɚɬɶ» ɤɨɞ ɩɪɨɝɪɚɦɦɵ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜ 

ɜɢɞɟ ɮɚɣɥɚ lastsource.cpp, ɞɚɥɟɟ ɮɨɪɦɢɪɭɟɬɫɹ ɤɨɦɚɧɞɚ ɤɨɦɩɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ 

ɫɨɫɬɨɢɬ ɢɡ ɧɚɡɜɚɧɢɹ ɤɨɦɩɢɥɹɬɨɪɚ, ɢɫɩɨɥɧɹɟɦɨɝɨ ɮɚɣɥɚ, ɢ ɩɚɪɚɦɟɬɪɨɜ 

ɤɨɦɩɢɥɹɰɢɢ. ɉɪɢ ɭɫɩɟɲɧɨɣ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦɚ ɡɚɩɭɫɤɚɟɬɫɹ, ɢɧɚɱɟ 

ɜɵɜɨɞɢɬɫɹ ɥɨɝ ɨɲɢɛɨɤ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɪɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɚ 

router.get('/run /:id', function(req,res) ɜ ɮɚɣɥɟ router. js. 

 

//Ʉɨɦɩɢɥɹɰɢɹ ɩɪɨɟɤɬɚ 

router.get('/run/:id',function(req,res) 

{ 

//ɇɚɫɬɪɨɣɤɢ ɤɨɦɩɢɥɹɰɢɢ 

 //Ɂɚɝɪɭɡɤɚ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɩɢɥɹɰɢɢ ɢɡ settings.json 

var compile = JSON.parse(fs.readFileSync('settings.json', 'utf8')); 

//ɉɨɞɤɥɸɱɟɧɢɟ ɤ ȻȾ ɫ ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɪɚɛɨɬɚɦɢ 

MongoClient.connect(dburl, function(err, db)  

{ 

             var collection = db.collection('labs') 

             .findOne({id:req.params.id},function(err,docs) 

             { 

//Ɂɚɩɢɫɶ ɤɨɞɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɜ ɮɚɣɥ lastsource.cpp 

                  saved = fs.writeFileSync('compile/lastsource.cpp', docs.code, 'utf8'); 

                  console.log('ɋɈХɊАɇЕɇɈ'); 

   //Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɚɧɞɵ ɤɨɦɩɢɥɹɰɢɢ 

var cmd = compile.path + "compile/lastsource.cpp" + compile.params+" 

&& a.exe"; 

//ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɤɨɦɩɢɥɹɰɢɢ 

                  exec(cmd, function(error, stdout, stderr)  

{ 

                       //ȼɵɜɨɞ ɥɨɝɚ ɨɲɢɛɨɤ ɩɪɢ ɢɯ ɧɚɥɢɱɢɢ 

if (error) res.render('compilelog',{err:stderr,command:cmd}); 

                       else res.render('success');                       
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}); 

             }); 

      }); 

}) 

 

2.5.5 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɚɧɢɰɵ ɧɚɫɬɪɨɟɤ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɩɪɚɤɬɢɤɭɦɚ 

 

ɉɨɫɥɟɞɧɢɦ ɩɭɧɤɬɨɦ ɝɥɚɜɧɨɝɨ ɦɟɧɸ ɹɜɥɹɟɬɫɹ ɫɬɪɚɧɢɰɚ ɧɚɫɬɪɨɟɤ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɩɪɚɤɬɢɤɭɦɚ. ɇɚ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɟ ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɤ 

ɤɨɦɩɢɥɹɬɨɪɚ ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜɯɨɞ ɧɚ 

ɫɬɪɚɧɢɰɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 13). Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɵ ɛɵɥ 

ɫɨɡɞɚɧ ɮɚɣɥ options.ejs. 

 

 

 

Ɋɢɫɭɧɨɤ 13 – ɋɬɪɚɧɢɰɚ ɧɚɫɬɪɨɟɤ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɩɪɚɤɬɢɤɭɦɚ 

 

ɉɪɢ ɜɜɨɞɟ ɜɟɪɧɨɝɨ ɩɚɪɨɥɹ (ɩɨɥ ɭɦɨɥɱɚɧɢɸ «ADMIN») ɜ ɫɬɪɨɤɟ ɜɜɨɞɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɧɚ ɫɬɪɚɧɢɰɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 14), ɝɞɟ 

ɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɞɨɛɚɜɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ/ɭɞɚɥɟɧɢɟ ɥɸɛɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ.  

ɉɟɪɟɯɨɞ ɤ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɟ, ɩɨɞɤɥɸɱɟɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɪɤɚ 

ɩɚɪɨɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ router.post('/admin',function(req,res) ɜ 

ɮɚɣɥɟ router. js. 
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Ɋɢɫɭɧɨɤ 14 – Ɇɟɧɸ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ 

 

Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɦɨɠɟɬ ɞɨɛɚɜɢɬɶ ɧɨɜɭɸ 

ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ, ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɢɥɢ ɭɞɚɥɹɬɶ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ. 

 

2.5.6 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɚɧɢɰɵ ɞɨɛɚɜɥɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɟё ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ, 

ɧɚɡɜɚɧɢɟ, ɫɥɨɜɟɫɧɨɟ ɨɩɢɫɚɧɢɟ ɢ ɤɨɞ ɩɪɨɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 15). Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 

ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɵ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ add.ejs, ɚ ɞɥɹ ɪɚɛɨɬɵ ɞɨɛɚɜɥɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɨɬɜɟɱɚɟɬ ɦɟɬɨɞ 

router.post('/add',function(req,res) ɜ ɮɚɣɥɟ router. js.  
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Ɋɢɫɭɧɨɤ 15 – ɋɬɪɚɧɢɰɚ ɞɨɛɚɜɥɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

2.5.7 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɚɧɢɰɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

  

 ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɂɡɦɟɧɢɬɶ» ɧɚɩɪɨɬɢɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɦɨɠɟɬ ɧɚɱɚɬɶ ɟё ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ (ɪɢɫɭɧɨɤ 

16). Ɂɚ ɨɬɨɛɪɚɠɟɧɢɟ ɫɬɪɚɧɢɰɵ ɨɬɜɟɱɚɟɬ ɮɚɣɥ edit.ejs ɜ ɩɚɩɤɟ «views/admin». Ⱦɥɹ 

ɪɚɛɨɬɵ ɨɛɧɨɜɥɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɫɨɡɞɚɧ ɦɟɬɨɞ 

router.get('/admin/edit/:id/:pass',function(req,res), ɚ ɬɚɤɠɟ ɦɟɬɨɞ 

router.post('/admin/edit',function(req,res) ɜ ɮɚɣɥɟ router. js. 
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Ɋɢɫɭɧɨɤ 16 – ɋɬɪɚɧɢɰɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

2.5.8 ɍɞɚɥɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

 

ȼ ɦɟɧɸ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɜɨɡɦɨɠɧɨ ɭɞɚɥɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɪɢ 

ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɍɞɚɥɢɬɶ». Ɂɚ ɪɟɚɥɢɡɚɰɢɸ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɨɬɜɟɱɚɟɬ ɦɟɬɨɞ 

router.get('/admin/delete/:id/:pass',function(req,res) ɜ ɮɚɣɥɟ router. js. 

 

2.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɬɨɪɨɣ ɝɥɚɜɵ ɛɵɥɢ ɪɟɲɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ. Ȼɵɥ ɨɩɢɫɚɧ ɜɟɫɶ ɮɭɧɤɰɢɨɧɚɥ ɪɚɛɨɬɵ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ, ɜɤɥɸɱɚɹ ɪɚɛɨɬɭ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ, ɤɨɦɩɢɥɹɰɢɸ ɩɪɨɟɤɬɨɜ OpenGL, ɚ 

ɬɚɤɠɟ ɪɟɲɟɧɢɹ ɛɚɡɨɜɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɱɚɫɬɟɣ. 
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3 Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 

 Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɹɞ 

ɞɟɣɫɬɜɢɣ: 

 ɭɫɬɚɧɨɜɢɬɶ ɢ ɡɚɩɭɫɬɢɬɶ ɫɟɪɜɟɪ ɧɚ Node.js; 

 ɭɫɬɚɧɨɜɢɬɶ ɢ ɡɚɩɭɫɬɢɬɶ ɛɚɡɭ ɞɚɧɧɵɯ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɟɤɬɨɜ OpenGL. 

 

3.1 Ɂɚɩɭɫɤ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɧɚ Ɉɋ Linux 

 

Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɞɥɹ ɡɚɩɭɫɤɚ ɫɟɪɜɟɪɚ ɧɚ Ɉɋ Linux: 

 ɫɤɨɩɢɪɨɜɚɬɶ ɧɚ ɦɚɲɢɧɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɚɩɤɭ «LearnOpenGL»; 

 ɨɬɤɪɵɬɶ ɬɟɪɦɢɧɚɥ Linux; 

 ɧɚ ɫɢɫɬɟɦɚɯ «CentOS» Node.js ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɱɟɪɟɡ 

ɢɧɫɬɪɭɦɟɧɬ ɭɩɪɚɜɥɟɧɢɹ ɩɚɤɟɬɚɦɢ Yum ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ  

«curl --silent --location https://rpm.nodesource.com/setup_6.x | bash -» ɢ 

«yum -y install nodejs». 

 ɧɚ ɫɢɫɬɟɦɚɯ «Arch Linux» Node.js ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫ 

ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «pacman –S nodejs npm» 

 ɧɚ ɫɢɫɬɟɦɚɯ «Ubuntu», «Debian», «Elementary» Node.js 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «sudo apt-get install -y nodejs»; 

 ɩɟɪɟɣɬɢ ɜ ɤɚɬɚɥɨɝ ɫ ɫɟɪɜɟɪɨɦ «cd %ɩɭɬɶ ɞɨ ɤɚɬɚɥɨɝɚ 

LearnOpenGL%»; 

 ɭɫɬɚɧɨɜɢɬɶ ɜɫɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɫɟɪɜɟɪɚ ɤɨɦɚɧɞɨɣ «npm install»; 

 ɡɚɩɭɫɬɢɬɶ ɫɟɪɜɟɪ ɤɨɦɚɧɞɨɣ «node app.js»; 

 

3.2 Ɂɚɩɭɫɤ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɧɚ Ɉɋ Windows 

 

Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɞɥɹ ɡɚɩɭɫɤɚ ɫɟɪɜɟɪɚ ɧɚ Ɉɋ Windows: 

 ɫɤɨɩɢɪɨɜɚɬɶ ɧɚ ɦɚɲɢɧɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɚɩɤɭ «LearnOpenGL»; 
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 ɫɤɚɱɚɬɶ Node.js ɫ ɨɮɢɰɢɚɥɶɧɨɝɨ ɫɚɣɬɚ («www.nodejs.com»); 

 ɭɫɬɚɧɨɜɢɬɶ Node.js ɧɚ ɫɟɪɜɟɪɧɭɸ ɦɚɲɢɧɭ; 

 ɨɬɤɪɵɬɶ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ ɨɬ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ (cmd.exe); 

 ɩɟɪɟɣɬɢ ɜ ɤɚɬɚɥɨɝ ɫ ɫɟɪɜɟɪɨɦ  ɤɨɦɚɧɞɨɣ «cd %ɩɭɬɶ ɞɨ ɩɚɩɤɢ 

LearnOpenGL%»; 

 ɭɫɬɚɧɨɜɢɬɶ ɜɫɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɫɟɪɜɟɪɚ ɤɨɦɚɧɞɨɣ «npm install»; 

 ɡɚɩɭɫɬɢɬɶ ɫɟɪɜɟɪ ɤɨɦɚɧɞɨɣ «node app.js», ɥɢɛɨ ɡɚɩɭɫɬɢɬɶ ɩɚɤɟɬɧɵɣ 

ɮɚɣɥ START.bat, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɚɩɤɟ «LearnOpenGL». 

 

3.3 ɍɫɬɚɧɨɜɤɚ ɢ ɡɚɩɭɫɤ ɛɚɡɵ ɞɚɧɧɵɯ 

 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɤ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɸ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ ɪɹɞ 

ɞɟɣɫɬɜɢɣ: 

 ɭɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ MongoDB 

(ɡɚɩɭɫɬɢɬɶ ɮɚɣɥ mongodb.msi, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɤɚɬɚɥɨɝɟ 

«LearnOpenGL/Database»); 

 ɭɫɬɚɧɨɜɢɬɶ (ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ) ɝɪɚɮɢɱɟɫɤɢɣ ɤɥɢɟɧɬ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɛɚɡɚɦɢ ɞɚɧɧɵɯ Robomongo (ɡɚɩɭɫɬɢɬɶ ɮɚɣɥ robomongo.exe, ɧɚɯɨɞɹɳɢɣɫɹ ɜ 

ɤɚɬɚɥɨɝɟ «LearnOpenGL/Database»); 

 ɫɤɨɩɢɪɨɜɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɚɩɤɢ «data», ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ 

ɤɚɬɚɥɨɝɟ «LearnOpenGL/Database» ɜ ɩɚɩɤɭ ɭɫɬɚɧɨɜɤɢ MongoDB; 

 ɨɬɤɪɵɬɶ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ ɨɬ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ (cmd.exe); 

 ɩɟɪɟɣɬɢ ɜ ɤɚɬɚɥɨɝ ɫ ȻȾ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «cd %ɩɭɬɶ ɞɨ ɩɚɩɤɢ 

MongoDB%»; 

 ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ «mongod.exe -- dbpath data». 

 

3.4 ɍɫɬɚɧɨɜɤɚ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ ɞɥɹ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɟɤɬɨɜ OpenGL 

 

Ⱦɥɹ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɟɤɬɨɜ OpenGL ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɹɞ ɞɟɣɫɬɜɢɣ: 
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 ɭɫɬɚɧɨɜɢɬɶ ɤɨɦɩɢɥɹɬɨɪ MinGW (ɤɚɬɚɥɨɝ 

/LearnOpenGL/compiler/codeblocks-mingw.exe/); 

 ɫɤɨɩɢɪɨɜɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɚɪɯɢɜɨɜ «glew.zip», «glfw.zip», «glut.rar» 

(ɤɚɬɚɥɨɝ /LearnOpenGL/compiler) ɜ ɩɚɩɤɭ ɭɫɬɚɧɨɜɤɢ MinGW; 

 ɜ ɫɜɨɣɫɬɜɚɯ ɫɢɫɬɟɦɵ ɩɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ «ɉɟɪɟɦɟɧɧɵɟ ɫɪɟɞɵ» ɢ 

ɞɨɛɚɜɢɬɶ ɜ ɫɢɫɬɟɦɧɭɸ ɩɟɪɟɦɟɧɧɭɸ «path» ɩɭɬɶ ɞɨ ɩɚɩɤɢ «MinGW/bin»; 

 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɪɭɝɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɛɨɬɵ ɫ OpenGL 

ɚɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɞɟɣɫɬɜɢɣ ɚɧɚɥɨɝɢɱɟɧ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ, 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɪɟɞɫɬɜɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ 

ɩɪɚɤɬɢɤɭɦɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɨɛɳɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɢ ɜɵɛɪɚɧɚ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɦɨɞɟɥɶ 

ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɟɫɭɪɫɚɦ 

ɤɥɢɟɧɬɫɤɨɣ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ.   

Ɍɚɤɠɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɸɳɚɹ 

ɫɨɡɞɚɜɚɬɶ, ɢɡɦɟɧɹɬɶ ɢ ɤɨɦɩɢɥɢɪɨɜɚɬɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ. Ⱦɥɹ ɫɜɹɡɢ ɜɟɛ-

ɢɧɬɟɪɮɟɣɫɚ ɫ ɋɍȻȾ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɧɚ ɹɡɵɤɟ 

Node.js, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɚɦɢ ɢ 

ɩɪɨɰɟɫɫɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ.   

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 

ɫɬɭɞɟɧɬɚɦɢ ɞɢɫɬɚɧɰɢɨɧɧɨ, ɛɟɡ ɭɱɚɫɬɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɞɚɩɬɚɰɢɢ ɩɨɞ ɪɚɡɥɢɱɧɵɟ ɞɢɫɰɢɩɥɢɧɵ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

OpenGL – Open Graphics Library; 

ɋɍȻȾ – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ;  

HTML – HyperText Markup Language; 

ȼɄɊ – ɜɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ; 

ȻȾ – ɛɚɡɚ ɞɚɧɧɵɯ; 

MS – Microsoft; 

GLU – OpenGL Utility Library. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɍȿɆɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 

1. Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɨɛɭɱɟɧɢɟ, ɋɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɢɦɟɧɢ Ɇ.Ɏ. Ɋɟɲɟɬɧɟɜɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.sibsau.ru/index.php/distantsionnoe-obuchenie (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 

20.03.2017). 

2. Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɨɛɭɱɟɧɢɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://ru.wikipedia.org/wiki/ɞɢɫɬɚɧɰɢɨɧɧɨɟ_ɨɛɭɱɟɧɢɟ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 

25.04.2017). 

3. ɗɥɟɤɬɪɨɧɧɵɣ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɤɚɮɟɞɪɵ ɩɪɢɤɥɚɞɧɨɣ 

ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɋɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ ɝɟɨɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://informatics.ssga.ru/informatika/practics (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 25.04.2017). 

4. Ɋɚɛɨɬɚ ɫ OpenGL [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://pmg.org.ru/nehe/index.html (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 25.04.2017). 

5. ɂɧɬɟɪɚɤɬɢɜɧɵɟ ɨɧɥɚɣɧ-ɤɭɪɫɵ «Html Academy» [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://htmlacademy.ru/courses/4 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 

25.04.2017). 

6. Ɉɛɡɨɪ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɥɹɰɢɨɧɧɵɯ ɋɍȻȾ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://author24.ru/spravochniki/bazy_dannyh/ 

yazyk_sql_osnovy_raboty_s_relyacionnymi_subd_osnovy_yazyka_sql/obzor_sovre

mennyh_relyacionnyh_subd/ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 26.04.2017). 

7. Ʉɚɪɦɚɧɨɜɢɱ ɂ. ɂ. Ɉɛɡɨɪ ɫɨɜɪɟɦɟɧɧɵɯ ɋɍȻȾ / ɂ. ɂ. Ʉɚɪɦɚɧɨɜɢɱ, ȼ. 

ɋ. Ɇɨɞɢɧ – ɑɟɛɨɤɫɚɪɵ: ɐɇɋ «ɂɧɬɟɪɚɤɬɢɜ ɩɥɸɫ», 2016. – 176 ɫ. 

8. Ȼɷɧɤɟɪ Ʉ. MongoDB ɜ ɞɟɣɫɬɜɢɢ / Ʉ. Ȼɷɧɤɟɪ, ɉɟɪ. ɫ ɚɧɝɥ. Ⱥ.Ⱥ. 

ɋɥɢɧɤɢɧɚ. – Ɇɨɫɤɜɚ: ȾɆɄ ɉɪɟɫɫ, 2012. – 394 ɫ. 

9. Ɏɥɷɧɚɝɚɧ Ⱦ. JavaScript: ɤɚɪɦɚɧɧɵɣ ɫɩɪɚɜɨɱɧɢɤ / Ⱦ. Ɏɥɷɧɚɝɚɧ. – 

Ɇɨɫɤɜɚ: ɈɈɈ «ɂ.Ⱦ. ȼɢɥɶɹɦɫ», 2013. – 320 ɫ. 
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10.  Ȼɪɚɭɧ ɂ. ȼɟɛ-ɪɚɡɪɚɛɨɬɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ Node ɢ Express. 

ɉɨɥɧɨɰɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɟɤɚ JavaScript / ɂ. Ȼɪɚɭɧ. – ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ: 

ɉɢɬɟɪ, 2017. – 336 ɫ. 

11.  Ɏɥɷɧɚɝɚɧ Ⱦ. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Ruby / Ⱦ. Ɏɥɷɧɚɝɚɧ, ɘ. 

Ɇɚɰɭɦɨɬɨ. – ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ: ɉɢɬɟɪ, 2011. – 496 ɫ. 

12.  Ʌɭɬɰ Ɇ. Python. Ʉɚɪɦɚɧɧɵɣ ɫɩɪɚɜɨɱɧɢɤ / Ɇ. Ʌɭɬɰ – Ɇɨɫɤɜɚ: ɈɈɈ 

«ɂ.Ⱦ. ȼɢɥɶɹɦɫ», 2015. – 320 ɫ. 

13.  Ⱦɟɜɢɫ Ɍ. OpenGL. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ. Ȼɢɛɥɢɨɬɟɤɚ 

ɩɪɨɝɪɚɦɦɢɫɬɚ / Ɍ. Ⱦɟɜɢɫ, Ⱦɠ. ɇɟɣɞɟɪ, Ⱦ. ɒɪɚɣɧɟɪ. – ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ: ɉɢɬɟɪ, 

2006. – 624 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ  

 

Ɏɚɣɥ router. js 

 

Ɏɚɣɥ router.js ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɦɟɬɨɞɨɜ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ 

ɜɫɹ ɦɚɪɲɪɭɬɢɡɚɰɢɹ, ɚ ɬɚɤɠɟ ɪɟɚɥɢɡɭɟɬɫɹ ɜɟɫɶ ɧɟɨɛɯɨɞɢɦɵɣ ɮɭɧɤɰɢɨɧɚɥ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ. Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɧɚ ɹɡɵɤɟ JavaScript. 

 

var express = require('express'); 

var router = express.Router(); 

//ɇɚɫɬɪɨɣɤɢ ɞɥɹ ɛɚɡɵ ɞɚɧɧɵɯ 

var MongoClient = require('mongodb').MongoClient; 

var dburl = 'mongodb://localhost:27017/lablist'; 

var fs = require('fs'); 

//ɉɟɪɟɦɟɧɧɚɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɤɨɦɩɢɥɹɰɢɢ 

var exec = require('child_process').exec; 

//Ⱦɨɛɚɜɥɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɩɚɪɨɥɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ 

var Admin = new Object(); 

Admin.pass = "ADMIN";  

//Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ (ɩɪɢɜɟɬɫɬɜɢɹ) 
router.get('/',function(req,res) 

{ 

res.render(' index'); 

}) 

//ɋɬɪɚɧɢɰɚ ɫɨ ɫɩɢɫɤɨɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

router.get('/labs',function(req,res) 

{ 

//ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɛɚɡɟ ɞɚɧɧɵɯ 

MongoClient.connect(dburl, function(err, db)  

{  if  (err) throw err; 

//ɉɨɢɫɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɢɯ ɫɨɪɬɢɪɨɜɤɚ ɩɨ id 

         var collection = db.collection('labs') 

                 .find({}) 
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                 .sort([['id',1]]) 

                 .toArray(function(err,docs) 

          { 

              res.render('lablist',{list:docs}); 

          }); 

     }) 

}) 

//ɋɬɪɚɧɢɰɚ ɫ ɪɚɛɨɬɨɣ 

router.get('/labs/:id',function(req,res) 

{ 

MongoClient.connect(dburl, function(err, db) 

 { 

              if (err) throw err; 

              var collection = db.collection('labs') 

             .findOne({id:req.params.id},function(err,docs) 

             { 

                 res.render(' lab',docs); 

           }); 

         }) 

}) 

//Ɂɚɩɢɫɶ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɭ ɜ ɮɚɣɥ (Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ) 
router.post('/labs/:id/edit',function(req,res) 

{ 

     MongoClient.connect(dburl, function(err, db)  

{ 

             var collection = db.collection('labs'); 

             //Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ 

          collection.updateOne({ id : req.params.id } 

          , { $set: { code : req.body.code } }, function(err, result)  

{ 

              if (err) throw err; 

               res.redirect('/labs/'+req.params.id); 

          }); 

      }); 

}) 
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//ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɞɚ ɩɨ-ɭɦɨɥɱɚɧɢɸ 

router.get('/labs/:id/default',function(req,res) 

{ 

      MongoClient.connect(dburl, function(err, db)  

{ 

             var collection = db.collection('labs') 

            /*Ɂɚɦɟɧɚ ɤɨɞɚ, ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ (code) ɧɚ ɤɨɞ ɩɨ 

ɭɦɨɥɱɚɧɢɸ (defcode).*/ 

             .findOne({id:req.params.id},function(err,docs) 

             { 

                  var collection2 = db.collection('labs') 

                 collection2.updateOne({ id : req.params.id } 

                      , { $set: { code : docs.defcode } }, function(err, result)  

{ 

                       if (err) throw err; 

                      res.redirect('/labs/'+req.params.id); 

                 }); 

             }); 

      }); 

}) 

//ɉɚɪɫɢɧɝ ɮɚɣɥɚ ɧɚɫɬɪɨɟɤ ɤɨɦɩɢɥɹɬɨɪɚ 

router.get('/options',function(req,res) 

{ 

     var data = JSON.parse(fs.readFileSync('settings.json', 'utf8')); 

     res.render('options',data); 

}) 

//ɋɨɯɪɚɧɟɧɢɟ ɧɚɫɬɪɨɟɤ ɤɨɦɩɢɥɹɬɨɪɚ 

router.post('/saveoptions',function(req,res) 

{ 

     var data =  

     { 

         path:req.body.path, 

          params:req.body.params 

     } 
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      saved = fs.writeFileSync('settings.json', JSON.stringify(data), 'utf8'); 

     res.redirect('/options'); 

}) 

//Ʉɨɦɩɢɥɹɰɢɹ ɩɪɨɟɤɬɚ 

router.get('/run/:id',function(req,res) 

{ 

//ɇɚɫɬɪɨɣɤɢ ɤɨɦɩɢɥɹɰɢɢ 

//Ɂɚɝɪɭɡɤɚ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɩɢɥɹɰɢɢ ɢɡ settings.json 

var compile = JSON.parse(fs.readFileSync('settings.json', 'utf8')); 

//ɉɨɞɤɥɸɱɟɧɢɟ ɤ ȻȾ ɫ ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɪɚɛɨɬɚɦɢ 

MongoClient.connect(dburl, function(err, db)  

{ 

             var collection = db.collection('labs') 

             .findOne({id:req.params.id},function(err,docs) 

             { 

/*Ɂɚɩɢɫɶ ɤɨɞɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɜ ɮɚɣɥ 

lastsource.cpp*/ 

saved = fs.writeFileSync('compile/lastsource.cpp', docs.code, 'utf8'); 

                  console.log('ɋɈХɊАɇЕɇɈ'); 

   //Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɚɧɞɵ ɤɨɦɩɢɥɹɰɢɢ 

var cmd = compile.path + "compile/lastsource.cpp" + 

compile.params+" && a.exe"; 

//ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɤɨɦɩɢɥɹɰɢɢ 

                  exec(cmd, function(error, stdout, stderr)  

{ 

                       //ȼɵɜɨɞ ɥɨɝɚ ɨɲɢɛɨɤ ɩɪɢ ɢɯ ɧɚɥɢɱɢɢ 

if (error) res.render('compilelog',{err:stderr,command:cmd}); 

                       else res.render('success');                                           

}); 

             }); 

      }); 

}) 

//ȼɯɨɞ ɜ ɩɚɧɟɥɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ 
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router.post('/admin',function(req,res) 

{ 

     //ɉɪɨɜɟɪɤɚ ɩɚɪɨɥɹ 

     if (req.body.pass == Admin.pass) 

     /*ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɜɵɜɨɞ ɨɬɫɨɪɬɢɪɨɜɚɧɧɨɝɨ ɫɩɢɫɤɚ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ*/ 

         MongoClient.connect(dburl, function(err, db)  

{ 

              if (err) throw err; 

             var collection = db.collection('labs') 

                     .find({}) 

                     .sort([['id',1]]) 

                    .toArray(function(err,docs) 

             { 

                  docs.pass = req.body.pass; 

                  res.render('admin/index',{list:docs}); 

             }); 

         }) 

     else res.redirect('/options'); 

}) 

//ɋɬɪɚɧɢɰɚ ɞɨɛɚɜɥɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɩɪɨɜɟɪɤɚ ɩɚɪɨɥɹ) 

router.get('/add/:pass',function(req,res) 

{ 

     if (req.params.pass != Admin.pass) 

         res.redirect('/'); 

     res.render('add'); 

}) 

 

//Ⱦɨɛɚɜɥɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

router.post('/add',function(req,res) 

{ 

     //ɂɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɩɟɪɟɞɚɜɚɬɶ ɜ ɛɚɡɭ ɞɚɧɧɵɯ 

     var data =  

{ 
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          id: req.body.id, 

          name: req.body.name, 

          code: req.body.code, 

          defcode: req.body.code, 

          descr: req.body.descr 

     }    

     //Ⱦɨɛɚɜɥɟɧɢɟ ɧɨɜɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɜ ȻȾ 

     MongoClient.connect(dburl, function(err, db) { 

        if (err) throw err; 

         var collection = db.collection('labs') 

         collection.insertOne(data,function(err,result) 

            { 

                 if (err) throw err; 

                 res.redirect('/labs/'+req.body.id); 

            });   

     }) 

}) 

//ɂɡɦɟɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ 

router.get('/admin/edit/:id/:pass',function(req,res) 

{ 

     //Ɂɚɳɢɬɚ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ 

     if  (req.params.pass != Admin.pass) 

         res.redirect('/'); 

     MongoClient.connect(dburl, function(err, db)  

{ 

          if (err) throw err; 

          var collection = db.collection('labs') 

          collection.findOne({id:req.params.id},function(err,result) 

             { 

                  if (err) throw err; 

                  res.render('admin/edit',result); 

             });   

     }) 

}); 
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//Ɉɛɧɨɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

router.post('/admin/edit',function(req,res) 

{  

     MongoClient.connect(dburl, function(err, db)  

{ 

             var collection = db.collection('labs'); 

          collection.updateOne({ id : req.body.id } 

, { $set: { code : req.body.code, name: req.body.name, descr:req.body.descr } 

}, function(err, result)  

{ 

               if (err) throw err; 

               res.redirect('/labs/'+req.body.id); 

          }); 

     }); 

}) 

//ɍɞɚɥɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

router.get('/admin/delete/:id/:pass',function(req,res) 

{ //Ɂɚɳɢɬɚ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ 

     if  (req.params.pass != Admin.pass) 

         res.redirect('/'); 

     MongoClient.connect(dburl,function(err,db) 

     { 

      var collection = db.collection('labs');   

          collection.deleteOne({ id : req.params.id }, function(err, result) 

          {res.redirect('/options');}); 

    }) 

}) 

 

module.exports = router; 



 


