
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – 
 ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

 
Ʉɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɤɢ 

 ɢ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧ 
 

ɍɌȼȿɊɀȾȺɘ   
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
__________ ȿ. ɇ. ɋɤɭɪɚɬɟɧɤɨ 
  

« _____»  ________ 20 ___ ɝ. 
 
 

 
ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

 
09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 

  
 
 

Ɋɚɡɪɚɛɨɬɤɚ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ 
 
 
 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ   ____________________________  ɞɨɰɟɧɬ, ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ ɂ. ȼ. əɧɱɟɧɤɨ 

                                            ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 
 

ȼɵɩɭɫɤɧɢɤ     __________________                                       ȿ. ȼ. Ʉɭɪɢɥɟɧɨɤ 
                                       ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

Ʉɨɧɫɭɥɶɬɚɧɬ  
ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɪɚɡɞɟɥɭ   __________________             ȿ. ɇ. ɋɤɭɪɚɬɟɧɤɨ                   
                                                                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 
 
 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ  _____________________                     ȼ. ɂ. Ʉɨɤɨɜɚ 
                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

 
 
 

Ⱥɛɚɤɚɧ 2021



 

 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – 

 ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
 

Ʉɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɤɢ 
ɢ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧ 

 
ɍɌȼȿɊɀȾȺɘ        
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
 __________ ȿ.ɇ. ɋɤɭɪɚɬɟɧɤɨ 
 
 « ___ » ______ 20 ___ ɝ 
 

 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 

 

 



 

 

 

ɋɬɭɞɟɧɬɭ Ʉɭɪɢɥɟɧɨɤ ȿɜɝɟɧɢɸ ȼɥɚɞɢɦɢɪɨɜɢɱɭ 

Ƚɪɭɩɩɚ ɏȻ 17-03 

ɇɚɩɪɚɜɥɟɧɢɟ 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 

 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɋɚɡɪɚɛɨɬɤɚ ɜɢɪɬɭɚɥɶɧɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» 

 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ № 222 ɨɬ 08.04.2021 ɝ. 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɂ.ȼ. əɧɱɟɧɤɨ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɉɂɆɢȿȾ, ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ, 

ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɡɚɤɚɡɱɢɤɚ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɟ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɲɚɛɥɨɧɵ ɨɬɱɟɬɨɜ ɩɨ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ, 

ɮɨɬɨɝɪɚɮɢɢ ɪɟɚɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 

1. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɡɞɟɥ: «Ⱥɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɜ ɏɌɂ – ɮɢɥɢɚɥɟ ɋɎɍ». 

2. ɉɪɨɟɤɬɧɵɣ ɪɚɡɞɟɥ: «Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

«ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ»». 

3. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɡɞɟɥ: «Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ». 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɧɟɬ.  

 
   Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                   ________________    ɂ. ȼ. əɧɱɟɧɤɨ   
                                                                                                       ɩɨɞɩɢɫɶ                  

 
 
   Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ  _______________    ȿ. ȼ. Ʉɭɪɢɥɟɧɨɤ       

                                                                                                ɩɨɞɩɢɫɶ  

 



 

 

                                         « 08 » ɚɩɪɟɥɹ 2021 ɝ.



 

 

ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɜɢɪɬɭɚɥɶɧɨɣ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» ɫɨɞɟɪɠɢɬ 142  ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɚ, 12 ɬɚɛɥɢɰ, 154 ɪɢɫɭɧɤɚ, 15 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

 
JAVA, SCRIPT, HTML, PHP, ɋȿɊȼȿɊ, MYSQL, 3D, ɉɈɅɖɁɈȼȺɌȿɅɖ, 

ɊȿȽɂɋɌɊȺɐɂə ɉɈɅɖɁɈȼȺɌȿɅə, ȼɂɊɌɍȺɅɖɇȺə ɅȺȻɈɊȺɌɈɊɇȺə 
ɊȺȻɈɌȺ, THREEJS, ɆɈȾȿɅɂɊɈȼȺɇɂȿ, IDEF0, IDEF3, DFD, ȼȿȻ-
ɉɊɂɅɈɀȿɇɂȿ, ɄȺɉɂɌȺɅɖɇɕȿ ɁȺɌɊȺɌɕ, TCO, ɋɌɈɂɆɈɋɌɖ, ɊɂɋɄɂ. 

 
Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɜ ɏɌɂ – ɮɢɥɢɚɥɟ ɋɎɍ. 
ɉɪɟɞɦɟɬ: ɜɨɩɪɨɫɵ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 
ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ: ɪɚɡɪɚɛɨɬɤɚ 

ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ. 
ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɨɡɧɢɤɚɸɬ ɫɢɬɭɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɢɬɶ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɜ ɚɭɞɢɬɨɪɢɢ ɢɧɫɬɢɬɭɬɚ ɧɟɜɨɡɦɨɠɧɨ, ɬɚɤɢɟ, ɤɚɤ ɧɚɩɪɢɦɟɪ 
ɩɚɧɞɟɦɢɹ, ɤɨɝɞɚ ɢɧɫɬɢɬɭɬɵ ɛɵɥɢ ɜɵɧɭɠɞɟɧɵ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɨɱɧɨɝɨ ɩɨɫɟɳɟɧɢɹ 
ɧɚ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɡɚɨɱɧɵɟ, ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɢɥɢ ɠɟ, 
ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɫɬɭɞɟɧɬɵ ɩɨ ɥɢɱɧɵɦ ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ ɧɟ ɦɨɝɭɬ 
ɩɨɫɟɬɢɬɶ ɡɚɧɹɬɢɹ (ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢɱɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɞɨɪɨɜɶɹ). 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɢɫɵɜɚɟɬɫɹ 
ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ 
ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɢɧɫɬɢɬɭɬɟ, ɩɨɫɬɪɨɟɧɵ ɞɢɚɝɪɚɦɦɵ ɷɬɨɝɨ 
ɩɪɨɰɟɫɫɚ ɜ ɧɨɬɚɰɢɢ IDEF0. ɉɪɨɢɡɜɟɞɟɧ ɨɛɡɨɪ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɩɪɨɞɭɤɬɨɜ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ 
ɮɢɡɢɤɟ» ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɭɞɭɳɟɣ ɫɢɫɬɟɦɟ. ɉɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ 
ɜɵɛɨɪɟ ɬɪɟɯɭɪɨɜɧɟɜɨɣ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. Ɉɩɢɫɵɜɚɸɬɫɹ 
ɥɨɝɢɱɟɫɤɚɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ 
ɞɢɚɝɪɚɦɦ ɜ ɧɨɬɚɰɢɹɯ IDEF0, IDEF3, DFD. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɨɷɬɚɩɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɜɟɛ-
ɩɪɢɥɨɠɟɧɢɹ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ», ɤɨɬɨɪɵɣ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɤɪɢɧɲɨɬɚɦɢ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɢ ɩɨɥɭɱɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ, ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɪɢɫɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɩɪɨɰɟɫɫɟ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɫɧɢɠɟɧɢɸ.  

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɰɟɥɹɯ ɜɭɡɨɜ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶɸ.  
  



 

 

SUMMARY 

The theme of the graduation thesis is «Development of Virtual Lab Sessions in 
Physics» contains 142 pages of a text document, 12 tables, 154 figures, 15 reference 
items. 

 
JAVA, SCRIPT, HTML, PHP, SERVER, MYSQL, 3D, USER, USER 

REGISTRATION, VIRTUAL LAB SESSIONS, THREEJS, SIMULATION, IDEF0, 
IDEF3, DFD, WEB APP, CAPITAL, TCO, COST, RISKS. 

  
The object of the thesis: the process of performing laboratory classes in physics 

at KhTI - a branch of Siberian Federal University. 
Subject: empirical issues related to the development of virtual laboratory 

classes. 
The purpose of the graduation thesis: the development of virtual lab sessions in 

physics.  
In modern world there appear situations when it is impossible to perform 

laboratory classes in the classrooms of the institute. This concerns the pandemic, 
when educational institutes were forced to refuse full-time attendance for a long time. 
It is also relevant for correspondence and distance training as well as for cases when 
students cannot attend classes for reasonable excuses (for example, the students with 
limited health capacities).  

The first section of the thesis describes the general business of KhTI - a branch 
of SibFU. The analysis of the process of laboratory classes at the institute has been 
carried out; the diagrams of this process have been worked out in the notation IDEF0. 
A review of similar software products has been made, on the basis of which the 
decision on the need to develop an information system “Virtual laboratory classes in 
physics” has been substantiated and the requirements for the future system have been 
determined. It has been decided to choose a three-tier client-server architecture. The 
logical and functional model of the IT system has been described using diagrams in 
the notations IDEF0, IDEF3, DFD. 

The second section describes the sequence of creating a web application 
“Virtual laboratory classes in physics”, which is accompanied by screenshots of the 
program code and the resulting interface. 

The third section deals with the assessment of the economic efficiency of the 
project, the analysis of the risks that may arise during its development, the operation 
of a web application, and possible measures to reduce them.  

The developed system can be applied at technical universities for educational 
training.  

 
 

English language supervisor: _________________ N.V. Chezybaeva 
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ȼȼȿȾȿɇɂȿ 

 

Ⱦɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɭɱɟɛɧɵɟ ɡɚɜɟɞɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 

ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ, ɜɤɥɸɱɚɸɬ ɜ ɭɱɟɛɧɵɣ ɩɥɚɧ ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ, ɧɚ 

ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɨɰɟɫɫɨɜ ɜ ɥɚɛɨɪɚɬɨɪɢɹɯ ɫ 

ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɪɟɚɤɬɢɜɨɜ ɢ ɬ.ɞ. ȼɨɡɧɢɤɚɸɬ ɫɢɬɭɚɰɢɢ, ɩɪɢ 

ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ ɜ ɚɭɞɢɬɨɪɢɢ ɢɧɫɬɢɬɭɬɚ ɧɟɜɨɡɦɨɠɧɨ, 

ɧɚɩɪɢɦɟɪ ɩɚɧɞɟɦɢɹ, ɤɨɝɞɚ ɢɧɫɬɢɬɭɬɵ ɛɵɥɢ ɜɵɧɭɠɞɟɧɵ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɨɱɧɨɝɨ 

ɩɨɫɟɳɟɧɢɹ ɧɚ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɡɚɨɱɧɵɟ, ɞɢɫɬɚɧɰɢɨɧɧɵɟ  ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ 

ɢɥɢ ɠɟ, ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɫɬɭɞɟɧɬɵ ɩɨ ɥɢɱɧɵɦ ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ ɧɟ ɦɨɝɭɬ 

ɩɨɫɟɬɢɬɶ ɡɚɧɹɬɢɹ (ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢɱɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɞɨɪɨɜɶɹ). Ɋɟɲɢɬɶ 

ɞɚɧɧɭɸ ɩɪɨɛɥɟɦɭ ɦɨɠɧɨ ɩɪɢ ɧɚɥɢɱɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ, ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɨɩɵɬɵ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɪɟɚɥɶɧɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɦɟɳɟɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɥɢɲɶ 

ɤɨɦɩɶɸɬɟɪ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɨɫɨɛɟɧɧɨ, ɭɱɢɬɵɜɚɹ 

ɨɤɪɭɠɚɸɳɭɸ ɨɛɫɬɚɧɨɜɤɭ, ɤɨɝɞɚ ɛɨɥɶɲɢɧɫɬɜɨ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɢ 

ɨɪɝɚɧɢɡɚɰɢɣ ɜɵɧɭɠɞɟɧɵ ɛɵɥɢ ɩɟɪɟɣɬɢ ɧɚ ɞɢɫɬɚɧɰɢɨɧɧɭɸ ɮɨɪɦɭ ɨɛɭɱɟɧɢɹ.  

Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɜ ɏɌɂ – ɮɢɥɢɚɥɟ ɋɎɍ. 

ɉɪɟɞɦɟɬ: ɜɨɩɪɨɫɵ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɜɢɪɬɭɚɥɶɧɵɯ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɨɫɧɨɜɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ; 

2. ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɜɭɡɟ; 
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3. ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ; 

4. ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɂɋ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ 

ɪɚɡɪɚɛɨɬɤɢ ɂɋ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ»; 

5. ɪɚɡɪɚɛɨɬɚɬɶ ɂɋ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ»; 

6. ɨɰɟɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɂɋ 

«ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ»; 

7. ɨɰɟɧɢɬɶ ɪɢɫɤɢ ɢ ɫɩɨɫɨɛɵ ɢɯ ɦɢɧɢɦɢɡɚɰɢɢ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ:  

1. ɬɟɨɪɟɬɢчɟɫɤɢɣ:  

− ɚɧɚɥɢɡ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɮɢɥɢɚɥɚ ɋɎɍ ɢ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɜ ɢɧɫɬɢɬɭɬɟ; 

− ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɨɜ ɷɦɩɢɪɢɱɟɫɤɨɝɨ 

ɯɚɪɚɤɬɟɪɚ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ;  

− ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɤɨɧɤɪɟɬɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɂɋ;  

− ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɩɪɨɜɟɞɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ;  

− ɫɪɚɜɧɟɧɢɟ ɚɧɚɥɨɝɢɱɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ; 

− ɷɦɩɢɪɢчɟɫɤɢɣ: ɜɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ;  

− ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

ȼ ɩɪɨɟɤɬɧɨɣ ɱɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɬɪɟɯ ɜɢɪɬɭɚɥɶɧɵɯ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ.  

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɰɟɧɟɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɪɚɫɫɱɢɬɚɧɚ ɫɨɜɨɤɭɩɧɚɹ 
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ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ, ɨɰɟɧɟɧɵ ɪɢɫɤɢ ɢ ɫɩɨɫɨɛɵ ɢɯ 

ɦɢɧɢɦɢɡɚɰɢɢ.
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1 Ⱥɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɜ 

ɏɌɂ – ɮɢɥɢɚɥɟ ɋɎɍ  

 

1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɮɟɞɟɪɚɥɶɧɨɝɨ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ 

ɨɛɪɚɡɨɜɚɧɢɹ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» ɹɜɥɹɟɬɫɹ ɨɛɨɫɨɛɥɟɧɧɵɦ 

ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 

ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» [1]. 

ɂɧɫɬɢɬɭɬ ɛɵɥ ɫɨɡɞɚɧ ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɜɵɫɲɟɝɨ ɢ ɫɪɟɞɧɟɝɨ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɋɎɋɊ ɜ 1967 ɝɨɞɭ ɢ ɢɡɧɚɱɚɥɶɧɨ ɢɦɟɧɨɜɚɥɫɹ ɤɚɤ 

ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɜ ɝ. 

Ⱥɛɚɤɚɧɟ. 

Ɇɢɫɫɢɟɣ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɟɪɟɞɨɜɨɣ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ, ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢ ɢɧɧɨɜɚɰɢɨɧɧɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɩɪɨɞɜɢɠɟɧɢɟ ɧɨɜɵɯ ɡɧɚɧɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ, ɚ ɬɚɤɠɟ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɞɪɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ — ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ 

ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ ɋɢɛɢɪɢ ɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɨɬɜɟɱɚɸɳɢɯ 

ɦɢɪɨɜɵɦ ɫɬɚɧɞɚɪɬɚɦ [2]. 

ɂɧɫɬɢɬɭɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɨɱɧɨɣ, ɡɚɨɱɧɨɣ ɢ ɨɱɧɨ-ɡɚɨɱɧɨɣ 

ɮɨɪɦɚɦ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɫɩɟɰɢɚɥɢɬɟɬɚ, ɛɚɤɚɥɚɜɪɢɚɬɚ ɢ ɦɚɝɢɫɬɪɚɬɭɪɵ. 

ȼɟɞёɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɛɚɤɚɥɚɜɪɨɜ ɜ ɫɥɟɞɭɸɳɢɯ ɨɛɥɚɫɬɹɯ: 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ; ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ; ɫɬɪɨɢɬɟɥɶɫɬɜɨ; ɷɤɨɧɨɦɢɤɚ; ɬɪɚɧɫɩɨɪɬ; 

ɢɧɮɨɪɦɚɬɢɤɚ. ɒɢɪɨɤɨ ɪɚɡɜɢɬɵ ɩɪɨɝɪɚɦɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ; ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ 

ɩɟɪɟɩɨɞɝɨɬɨɜɤɚ, ɬɟɦɚɬɢɱɟɫɤɢɟ ɫɟɦɢɧɚɪɵ ɞɥɹ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 
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ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ. 

Ɉɫɧɨɜɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢɧɫɬɢɬɭɬɚ ɹɜɥɹɸɬɫɹ: 

− 5 ɤɚɮɟɞɪ; 

− ɰɟɧɬɪ ɩɨɞɝɨɬɨɜɤɢ ɸɧɨɝɨ ɢɧɠɟɧɟɪɚ; 

− ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ «Ⱦɟɧɞɪɨɷɤɨɥɨɝɢɹ ɢ 

ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ»; 

− ɨɬɞɟɥ ɞɨɜɭɡɨɜɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɧɨɜɨɝɨ ɧɚɛɨɪɚ; 

− ɨɬɞɟɥ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; 

− ɛɢɛɥɢɨɬɟɤɚ; 

− ɰɟɧɬɪ ɫɬɭɞɟɧɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ. 

ɂɦɟɟɬɫɹ ɬɚɤɠɟ 11 ɤɨɦɩɶɸɬɟɪɧɵɯ ɤɥɚɫɫɨɜ (ɫ ɜɵɯɨɞɨɦ ɜ ɫɟɬɶ ɂɧɬɟɪɧɟɬ), 

ɦɟɞɩɭɧɤɬ, 2 ɫɩɨɪɬɢɜɧɵɯ ɡɚɥɚ, ɫɬɨɥɨɜɚɹ, 2 ɫɬɭɞɟɧɱɟɫɤɢɯ ɨɛɳɟɠɢɬɢɹ. 

ɂɧɫɬɢɬɭɬ ɪɚɫɩɨɥɚɝɚɟɬ 2 ɭɱɟɛɧɵɦɢ ɤɨɪɩɭɫɚɦɢ: 

− ɤɨɪɩɭɫ «Ⱥ» - ɝ. Ⱥɛɚɤɚɧ, ɭɥ. ɓɟɬɢɧɤɢɧɚ, 27; 

− ɤɨɪɩɭɫ «Ȼ» - ɝ. Ⱥɛɚɤɚɧ, ɭɥ. Ʉɨɦɚɪɨɜɚ, 15. 

Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 

ɨɛɭɱɟɧɢɟ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɫɮɟɪɟ ɬɟɯɧɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ.  

Ȼɚɡɨɜɨɣ ɞɢɫɰɢɩɥɢɧɨɣ ɞɥɹ ɨɫɜɨɟɧɢɹ ɜɫɟɯ ɫɩɟɰɢɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɞɢɫɰɢɩɥɢɧ ɹɜɥɹɟɬɫɹ ɮɢɡɢɤɚ, ɤɨɬɨɪɭɸ ɫɬɭɞɟɧɬɵ ɢɡɭɱɚɸɬ ɧɚ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 

ɛɚɤɚɥɚɜɪɢɚɬɚ ɜɭɡɚ, ɤɪɨɦɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ: 

− 08.03.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ, 

− 08.05.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 

− 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ, 

− 13.03.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ, 

− 15.03.05 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, 

− 23.03.03 ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ 

ɤɨɦɩɥɟɤɫɨɜ. 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɹɜɥɹɟɬɫɹ ɮɢɥɢɚɥɨɦ ɨɱɟɧɶ ɤɪɭɩɧɨɝɨ 
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ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬ ɫɨɜɪɟɦɟɧɧɵɟ 

ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɤɬɪɨɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɬɭɞɟɧɬɨɜ ɢ 

ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɪɜɢɫɨɜ, ɞɥɹ ɨɛɭɱɟɧɢɹ ɢ 

ɪɚɡɦɟɳɟɧɢɹ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɟɄɭɪɫɵ 

(https://e.sfu-kras.ru). 

Ɂɚɞɚɧɢɹ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɜ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɮɨɪɦɚɬɟ ɢ ɨɬɩɪɚɜɢɬɶ ɧɚ 

ɩɪɨɜɟɪɤɭ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɧɚ ɟɄɭɪɫ ɞɢɫɰɢɩɥɢɧɵ. 

Ɉɞɧɚɤɨ ɷɬɨ ɧɟ ɨɬɧɨɫɢɬɫɹ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ ɩɨ ɪɹɞɭ ɞɢɫɰɢɩɥɢɧ, ɜ 

ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɹ ɜ ɪɟɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɉɪɨɛɥɟɦɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɜɭɡɟ ɨɛɨɫɬɪɢɥɚɫɶ ɜ ɩɟɪɢɨɞ 

ɩɚɧɞɟɦɢɢ, ɤɨɝɞɚ ɜɭɡɵ ɩɟɪɟɲɥɢ ɧɚ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɮɨɪɦɚɬ ɡɚɧɹɬɢɣ, ɩɨɫɟɳɟɧɢɟ 

ɜɭɡɚ ɨɤɚɡɚɥɨɫɶ ɧɟɜɨɡɦɨɠɧɨ.  

Ɉɫɬɪɨ ɜɨɡɧɢɤɥɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɡɚɦɟɧɟ ɪɟɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɧɚ 

ɜɢɪɬɭɚɥɶɧɵɟ, ɜ ɩɪɨɜɟɞɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɮɨɪɦɚɬɟ ɨɧɥɚɣɧ. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɜɭɡɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɨɱɧɚɹ ɢ ɨɱɧɨ-ɡɚɨɱɧɚɹ ɮɨɪɦɵ 

ɨɛɭɱɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɨɛɭɱɚɸɬɫɹ:  

− ɪɚɛɨɬɚɸɳɢɟ ɝɪɚɠɞɚɧɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɚɯɬɨɜɵɦ ɫɩɨɫɨɛɨɦ;  

− ɦɨɥɨɞɵɟ ɦɚɦɵ, ɤɨɬɨɪɵɦ ɧɟ ɫ ɤɟɦ ɨɫɬɚɜɢɬɶ ɪɟɛɟɧɤɚ; 

− ɝɪɚɠɞɚɧɟ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. 

ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɚɡɪɚɛɨɬɤɟ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɪɨɜɟɫɬɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 

ɭɞɚɥɟɧɧɨ, ɜɧɟ ɥɚɛɨɪɚɬɨɪɢɢ – ɜɢɪɬɭɚɥɶɧɨ. 

ȼ ɫɜɹɡɢ, ɫ ɱɟɦ ɜɨɡɧɢɤɥɚ ɢɞɟɹ ɪɚɡɪɚɛɨɬɤɢ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ – 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɨɩɵɬɵ ɛɟɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɚɥɶɧɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɦɟɳɟɧɢɹ, ɢɫɩɨɥɶɡɭɹ 

ɥɢɲɶ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ.  
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɦɟɟɬ ɜɵɫɨɤɭɸ 

ɚɤɬɭɚɥɶɧɨɫɬɶ, ɨɫɨɛɟɧɧɨ, ɭɱɢɬɵɜɚɹ ɨɤɪɭɠɚɸɳɭɸ ɨɛɫɬɚɧɨɜɤɭ, ɤɨɝɞɚ 

ɛɨɥɶɲɢɧɫɬɜɨ ɜɭɡɨɜ ɜɵɧɭɠɞɟɧɨ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɮɨɪɦɚɬ 

ɨɛɭɱɟɧɢɹ.  

1.2 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ 
ɪɚɛɨɬɵ AS-IS  

 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɢɧɫɬɢɬɭɬɟ ɜɵɩɨɥɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ 

ɮɢɡɢɤɟ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɪɟɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɜɵɞɚɟɬ 

ɡɚɞɚɧɢɟ ɫɬɭɞɟɧɬɭ, ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɩɪɨɜɨɞɢɬ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɵɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ. ɋɬɭɞɟɧɬ ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɭ, 

ɞɟɥɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɦɟɪɵ, ɡɚɩɢɫɵɜɚɟɬ, ɚɧɚɥɢɡɢɪɭɟɬ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɢɲɟɬ ɨɬɱɟɬ ɢ ɫɞɚɟɬ ɟɝɨ ɩɪɟɩɨɞɚɜɚɬɟɥɸ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ AS-

IS (ɤɚɤ ɟɫɬɶ) ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜ ɧɨɬɚɰɢɢ IDEF0. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɤɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ IDEF0 ɩɪɨɰɟɫɫɚ «ȼɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ» 

AS-IS. ɋɥɨɜɚɪɶ ɫɬɪɟɥɨɤ ɞɢɚɝɪɚɦɦɵ IDEF0 ɜ ɬɚɛɥɢɰɟ 1. 
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Ɋɢɫɭɧɨɤ 1 – Ⱦɢɚɝɪɚɦɦɚ AS-IS ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

«ȼɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ»  

Ɍɚɛɥɢɰɚ 1 – Ƚɥɨɫɫɚɪɢɣ ɤɨɧɬɟɤɫɬɧɵɯ ɫɬɪɟɥɨɤ ɛɥɨɤɚ Ⱥ0 

ɉɨɬɨɤ 
ɞɚɧɧɵɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɬɪɟɥɤɢ 

ɉɨɹɫɧɟɧɢɟ 

ȼɯɨɞ ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
(ɡɚɞɚɧɢɟ) 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɭɩɪɚɜɥɹɸɳɢɯ ɞɨɤɭɦɟɧɬɨɜ ɫɬɭɞɟɧɬ 
ɩɨɥɭɱɚɟɬ ɢɧɮɨɪɦɚɰɢɸ: ɞɚɬɚ ɢ ɜɪɟɦɹ ɡɚɧɹɬɢɹ, ɜɢɞ 
ɡɚɧɹɬɢɹ (ɥɚɛɨɪɚɬɨɪɧɨɟ ɡɚɧɹɬɢɟ), ɬɟɦɚ ɡɚɧɹɬɢɹ, ɤɬɨ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɢ ɤɚɤɢɟ ɫɪɨɤɢ ɜɵɩɨɥɧɟɧɢɹ ɨɬɱɟɬɚ. 

ɍɩɪɚɜɥɟɧɢɟ Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ 
ɞɢɫɰɢɩɥɢɧɵ 

əɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɜ 
ɤɨɬɨɪɨɣ ɭɤɚɡɚɧɵ ɜɢɞɵ, ɬɟɦɵ ɡɚɧɹɬɢɣ, ɮɨɪɦɵ 
ɨɬɱɟɬɧɨɫɬɢ ɢ ɬ.ɞ. 

Ɋɚɫɩɢɫɚɧɢɟ ɡɚɧɹɬɢɣ Ⱦɟɧɶ ɢ ɜɪɟɦɹ, ɤɨɝɞɚ ɩɪɨɜɨɞɢɬɫɹ ɡɚɧɹɬɢɟ. 
Ɇɟɯɚɧɢɡɦ ɉɟɪɫɨɧɚɥ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɭɱɪɟɠɞɟɧɢɹ 

Ƚɨɬɨɜɢɬ ɚɭɞɢɬɨɪɢɸ, ɥɚɛɨɪɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɋɬɭɞɟɧɬ ɉɪɨɜɟɪɹɟɬ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚɧɚɥɢɡɢɪɭɟɬ ɡɚɞɚɧɢɟ, 
ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɭ, ɩɢɲɟɬ ɨɬɱɟɬ. 

ȼɵɯɨɞ Ɉɬɱɟɬ ɋɨɞɟɪɠɢɬ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢ ɜɵɜɨɞɵ. 
 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɟɤɨɦɩɨɡɢɰɢɹ ɛɥɨɤɚ Ⱥ0 «ȼɵɩɨɥɧɢɬɶ 

ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ».  
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Ɋɢɫɭɧɨɤ 2 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɛɥɨɤɚ Ⱥ0 ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ 

«ȼɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ»  

 

ɋɥɨɜɚɪɶ ɫɬɪɟɥɨɤ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɞɢɚɝɪɚɦɦɵ IDEF0 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – Ƚɥɨɫɫɚɪɢɣ ɤɨɧɬɟɤɫɬɧɵɯ ɫɬɪɟɥɨɤ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ 

ɛɥɨɤɚ Ⱥ0 

ɇɨɦɟɪ 
ɛɥɨɤɚ 

ɉɨɬɨɤ  
ɞɚɧɧɵɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɟɥɤɢ ɉɨɹɫɧɟɧɢɟ 

Ⱥ1 
 

ȼɯɨɞ ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
(ɡɚɞɚɧɢɟ) 

Ⱦɚɬɚ ɢ ɜɪɟɦɹ ɡɚɧɹɬɢɹ, ɜɢɞ ɡɚɧɹɬɢɹ 
(ɥɚɛɨɪɚɬɨɪɧɨɟ ɡɚɧɹɬɢɟ), ɬɟɦɚ ɡɚɧɹɬɢɹ, ɤɬɨ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɢ ɤɚɤɢɟ ɫɪɨɤɢ ɜɵɩɨɥɧɟɧɢɹ 
ɨɬɱɟɬɚ. 

ɍɩɪɚɜɥɟɧɢɟ Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ 
ɞɢɫɰɢɩɥɢɧɵ 

ȼɢɞ, ɬɟɦɚ ɡɚɧɹɬɢɣ, ɮɨɪɦɚ ɨɬɱɟɬɧɨɫɬɢ ɢ ɬ.ɞ. 

Ɋɚɫɩɢɫɚɧɢɟ ɡɚɧɹɬɢɣ ɋɩɟɰɢɚɥɢɫɬɵ ɍɆɈ ɨɩɨɜɟɳɚɸɬ ɱɟɪɟɡ ɫɚɣɬ 
ɨ ɪɚɫɩɢɫɚɧɢɢ ɡɚɧɹɬɢɣ 

Ɇɟɯɚɧɢɡɦ Ʌɚɛɨɪɚɧɬ ɢ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

Ƚɨɬɨɜɢɬ ɚɭɞɢɬɨɪɢɸ, ɥɚɛɨɪɚɬɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɋɬɭɞɟɧɬ ɍɡɧɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, 
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ɢɞɟɬ ɜ ɚɭɞɢɬɨɪɢɸ. 
Ⱥ1-Ⱥ3 ȼɵɯɨɞ ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ 

ɞɚɧɧɵɟ 
ɉɨɞɝɨɬɨɜɥɟɧɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ 
ɪɚɛɨɬɵ. 

Ⱥ1-Ⱥ4 

Ⱥ2 ɍɩɪɚɜɥɟɧɢɟ Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ 
ɞɢɫɰɢɩɥɢɧɵ 

ȼɢɞ, ɬɟɦɚ ɡɚɧɹɬɢɣ, ɮɨɪɦɚ ɨɬɱɟɬɧɨɫɬɢ ɢ ɬ.ɞ. 

Ɋɚɫɩɢɫɚɧɢɟ ɡɚɧɹɬɢɣ ɋɩɟɰɢɚɥɢɫɬɵ ɍɆɈ ɨɩɨɜɟɳɚɸɬ ɱɟɪɟɡ ɫɚɣɬ 
ɨ ɪɚɫɩɢɫɚɧɢɢ ɡɚɧɹɬɢɣ 

ɂɧɫɬɪɭɤɬɚɠ ɌȻ ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɞɚɟɬ ɭɤɚɡɚɧɢɹ ɨ 
ɬɟɯɧɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɜ 
ɥɚɛɨɪɚɬɨɪɢɢ. 

 Ɇɟɯɚɧɢɡɦ Ʌɚɛɨɪɚɧɬ ɢ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

Ƚɨɬɨɜɢɬ ɚɭɞɢɬɨɪɢɸ, ɥɚɛɨɪɚɬɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɠɭɪɧɚɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɬɭɞɟɧɬ ɉɨɞɬɜɟɪɠɞɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɌȻ – 
ɪɨɫɩɢɫɶɸ ɜ ɠɭɪɧɚɥɟ ɩɨ ɌȻ 

Ⱥ2-Ⱥ3 ȼɵɯɨɞ Ⱦɚɧɧɵɟ ɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɋɬɭɞɟɧɬ ɞɨɥɠɟɧ ɡɧɚɬɶ, ɤɚɤ ɛɟɡɨɩɚɫɧɨ 
ɪɚɛɨɬɚɬɶ ɜ ɚɭɞɢɬɨɪɢɢ ɜ ɰɟɥɨɦ. 

Ⱥ3 ɍɩɪɚɜɥɟɧɢɟ Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ 
ɞɢɫɰɢɩɥɢɧɵ 

Ɍɟɦɚ ɡɚɧɹɬɢɣ, ɮɨɪɦɚ ɨɬɱɟɬɧɨɫɬɢ, 
ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɬ.ɞ. 

Ɋɚɫɩɢɫɚɧɢɟ ɡɚɧɹɬɢɣ ɋɬɭɞɟɧɬ ɢɞɟɬ ɜ ɭɤɚɡɚɧɧɨɟ ɜɪɟɦɹ ɜ 
ɤɨɧɤɪɟɬɧɭɸ ɚɭɞɢɬɨɪɢɸ.  

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤɚɤ ɩɪɨɜɨɞɢɬɶ 
ɢɡɦɟɪɟɧɢɹ ɢ ɫ ɩɨɦɨɳɶɸ ɤɚɤɢɯ ɩɪɢɛɨɪɨɜ. 

Ɇɟɯɚɧɢɡɦ Ʌɚɛɨɪɚɧɬ ɢ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

Ƚɨɬɨɜɢɬ ɚɭɞɢɬɨɪɢɸ, ɥɚɛɨɪɚɬɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɋɬɭɞɟɧɬ ȼ ɚɭɞɢɬɨɪɢɢ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɢ, ɫɥɟɞɭɹ 
ɢɧɫɬɪɭɤɰɢɹɦ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤ 
ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ. 

Ʌɚɛɨɪɚɬɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ɡɚɧɹɬɢɹ, 
ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤɨɧɤɪɟɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 

Ⱥ3-
Ⱥ4 

ȼɵɯɨɞ ɉɨɞɝɨɬɨɜɥɟɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɉɨɞɝɨɬɨɜɥɟɧɧɨɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ɢ 
ɬɟɯɧɢɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ  

Ⱥ4 ɍɩɪɚɜɥɟɧɢɟ Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ 
ɞɢɫɰɢɩɥɢɧɵ 

Ɍɟɦɚ ɡɚɧɹɬɢɣ, ɮɨɪɦɚ ɨɬɱɟɬɧɨɫɬɢ, ɢɧɮɨɪɦɚɰɢɹ ɨɛ 
ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɬ.ɞ. 

Ɋɚɫɩɢɫɚɧɢɟ 
ɡɚɧɹɬɢɣ 

ȼɪɟɦɹ ɡɚɧɹɬɢɹ, ɦɟɫɬɨ ɡɚɧɹɬɢɹ  

  Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤɚɤ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ 
ɢ ɫ ɩɨɦɨɳɶɸ ɤɚɤɢɯ ɩɪɢɛɨɪɨɜ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɦɨɣ ɡɚɧɹɬɢɹ. 

Ɇɟɯɚɧɢɡɦɵ Ʌɚɛɨɪɚɧɬ ɢ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

Ʉɨɧɬɪɨɥɢɪɭɟɬ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɦ. 

ɋɬɭɞɟɧɬ ȼ ɚɭɞɢɬɨɪɢɢ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɢ, ɫɥɟɞɭɹ 
ɢɧɫɬɪɭɤɰɢɹɦ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɨɞɢɬ 
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ɨɩɵɬɵ ɢ ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɥɟɧɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ, ɡɚɩɢɫɵɜɚɹ ɪɟɡɭɥɶɬɚɬɵ. 

Ʌɚɛɨɪɚɬɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ɡɚɧɹɬɢɹ, ɜɵɩɨɥɧɹɟɬɫɹ 
ɪɚɛɨɬɚ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ⱥ4-
Ⱥ5 

ȼɵɯɨɞ Ⱦɚɧɧɵɟ 
ɜɵɩɨɥɧɟɧɧɨɣ 
ɪɚɛɨɬɵ 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɣ ɞɚɧɧɵɟ. 

Ⱥ5 ɍɩɪɚɜɥɟɧɢɟ Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ 
ɞɢɫɰɢɩɥɢɧɵ 

Ɍɟɦɚ ɡɚɧɹɬɢɣ, ɮɨɪɦɚ ɨɬɱɟɬɧɨɫɬɢ, ɢɧɮɨɪɦɚɰɢɹ ɨɛ 
ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɬ.ɞ. 

 Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤɚɤ ɪɚɛɨɬɚɬɶ ɫ ɞɚɧɧɵɦɢ, 
ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 

Ɇɟɯɚɧɢɡɦɵ ɋɬɭɞɟɧɬ ɉɢɲɟɬ ɨɬɱɟɬ, ɩɪɢɞɟɪɠɢɜɚɹɫɶ ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɭɤɚɡɚɧɢɣ. 

ȼɵɯɨɞ Ɉɬɱɟɬ ɇɚɩɢɫɚɧɧɵɣ ɩɨ ɜɫɟɦ ɫɬɚɧɞɚɪɬɚɦ ɨɬɱɟɬ. 
 

ɉɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɛɥɨɤɚ Ⱥ1 

«Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ», ɨɫɧɨɜɧɚɹ ɮɭɧɤɰɢɹ ɤɨɬɨɪɨɝɨ – ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ, ɫɜɹɡɚɧɚ ɫ 

ɩɨɞɝɨɬɨɜɤɨɣ ɤ ɨɫɧɨɜɧɨɦɭ ɩɪɨɰɟɫɫɭ (ɞɟɬɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɫɬɪɟɥɨɤ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɜ ɬɚɛɥɢɰɟ 2).  

Ⱦɚɥɟɟ ɨɬɞɟɥɶɧɵɣ ɛɥɨɤȺ2, ɮɭɧɤɰɢɹ ɤɨɬɨɪɨɝɨ ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɭɤɚɡɚɧɢɹ, ɤɚɤ 

ɛɟɡɨɩɚɫɧɨ ɩɨɞɝɨɬɨɜɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɚɤ ɧɚ ɧɟɦ ɛɟɡɨɩɚɫɧɨ ɪɚɛɨɬɚɬɶ. ɉɨɫɥɟ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɮɭɧɤɰɢɹ ɛɥɨɤɚ Ⱥ3. 

Ɏɭɧɤɰɢɢ ɛɥɨɤɚ Ⱥ3 – ɩɨɞɝɨɬɨɜɤɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ, ɭɤɚɡɚɧɢɹɦɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ȼɥɨɤ Ⱥ4 – ɮɭɧɤɰɢɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɩɪɨɜɟɞɟɧɢɟ 

ɢɡɦɟɪɟɧɢɣ, ɮɢɤɫɢɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ, ɫ ɩɨɦɨɳɶɸ ɥɚɛɨɪɚɬɨɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɞɝɨɬɨɜɤɚ ɜɵɜɨɞɨɜ. 

Ȼɥɨɤɚ Ⱥ5 – ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ Ⱥ4, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɨɬɱɟɬɚ. 

Ⱥɧɚɥɢɡ ɦɨɞɟɥɢ IDEF0 ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ «ȼɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ 

ɪɚɛɨɬɭ» ɢ ɟɟ ɞɟɤɨɦɩɨɡɢɰɢɢ ɫ ɞɟɬɚɥɶɧɵɦ ɨɩɢɫɚɧɢɟɦ ɤɨɧɬɟɤɫɬɧɵɯ ɫɬɪɟɥɨɤ 

ɩɨɡɜɨɥɹɟɬ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɪɚɡɪɚɛɨɬɤɢ, ɜɧɟɞɪɟɧɢɹ ɢ 

ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ: 
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1. ɛɭɞɭɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɩɪɨɰɟɫɫɵ, ɨɬɨɛɪɚɠɚɟɦɵɟ ɛɥɨɤɨɦ Ⱥ3 

«ɉɨɞɝɨɬɨɜɢɬɶ ɥɚɛɨɪɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ»; 

2. ɢɡɦɟɧɢɬɫɹ ɦɟɯɚɧɢɡɦ ɛɥɨɤɚ Ⱥ2 «ɂɧɫɬɪɭɤɬɚɠ ɩɨ ɌȻ»; 

3. ɢɡɦɟɧɢɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɢ ɦɟɯɚɧɢɡɦɵ ɛɥɨɤɚ Ⱥ4 «ȼɵɩɨɥɧɟɧɢɟ 

ɢɡɦɟɪɟɧɢɣ».  

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɮɭɧɤɰɢɣ ɛɭɞɟɬ ɩɨɞɥɟɠɚɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɞɝɨɬɨɜɤɚ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɡɚɦɟɧɢɬ ɩɪɨɟɤɬɢɪɭɟɦɚɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ.  

ɂɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɪɨɫɩɢɫɶɸ ɫɬɭɞɟɧɬɚ ɜ ɠɭɪɧɚɥɟ ɩɨ 

ɌȻ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɛɭɞɟɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ.  

ȼɫɟ ɨɫɬɚɥɶɧɨɟ ɨɫɬɚɧɟɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɣ, ɫɬɭɞɟɧɬ ɬɚɤɠɟ ɛɭɞɟɬ ɩɨɥɭɱɚɬɶ 

ɡɚɞɚɧɢɟ, ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɭ (ɬɨɥɶɤɨ ɭɠɟ ɩɪɢ ɩɨɦɨɳɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ), ɩɢɫɚɬɶ ɨɬɱɟɬ ɢ ɫɞɚɜɚɬɶ ɟɝɨ ɩɪɟɩɨɞɚɜɚɬɟɥɸ. 

 

1.3 ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɢɢ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ 

 

Вɢɪɬɭɚɥɶɧɚя ɥɚɛɨɪɚɬɨɪɢя ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ 

ɤɨɦɩɥɟɤɫ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɨɞɢɬɶ ɨɩɵɬɵ ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ 

ɪɟɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢɥɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɜɨɣ.  

ɉɨɞ ɜɢɪɬɭɚɥɶɧɵɦɢ ɥɚɛɨɪɚɬɨɪɢɹɦɢ ɩɨɧɢɦɚɟɬɫɹ ɞɜɚ ɬɢɩɚ ɩɪɨɝɪɚɦɦɧɨ-

ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ: 

− ɥɚɛɨɪɚɬɨɪɧɚя ɭɫɬɚɧɨɜɤɚ ɫ ɭɞɚɥɟɧɧɵɦ ɞɨɫɬɭɩɨɦ – ɤɨɦɩɥɟɤɫɧɵɟ 

ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɥɚɛɨɪɚɬɨɪɢɢ; 

− ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɦɨɞɟɥɢɪɨɜɚɬɶ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɨɩɵɬɵ – ɜɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɢɢ (ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ) [3]. 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɫ ɭɞɚɥɟɧɧɵɦ ɞɨɫɬɭɩɨɦ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ ɪɟɚɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ, 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ ɢ ɨɰɢɮɪɨɜɤɢ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɤɨɦɦɭɧɢɤɚɰɢɢ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɜɫɟ 
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ɩɪɨɰɟɫɫɵ ɦɨɞɟɥɢɪɭɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɚ. 

ȼ ɱёɦ ɫɨɫɬɨɹɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ ɩɟɪɟɞ 

ɪɟɚɥɶɧɵɦɢ? 

ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ – ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɵ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɩɨɥɧɹɬɶ ɷɤɫɩɟɪɢɦɟɧɬɵ ɢ ɩɨɥɭɱɚɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɛɟɡ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ 

ɩɪɢɛɨɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɡɞɚɟɬɫɹ ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɦɨɞɟɥɶ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, 

ɜɤɥɸɱɚɸɳɚɹ ɜɢɪɬɭɚɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɞɚёɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɭɞɟɧɬɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɷɬɚɩɵ ɩɪɨɝɪɚɦɦɵ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. Ɋɚɛɨɬɚ ɫ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

ɧɚɩɨɦɢɧɚɟɬ ɫɜɨɟɨɛɪɚɡɧɭɸ ɤɨɦɩɶɸɬɟɪɧɭɸ ɢɝɪɭ. Ɇɨɠɧɨ ɧɚɠɢɦɚɬɶ ɤɧɨɩɤɢ 

ɜɢɪɬɭɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɩɟɪɟɤɥɸɱɚɬɶ ɬɭɦɛɥɟɪɵ, ɩɨɜɨɪɚɱɢɜɚɬɶ ɜɟɧɬɢɥɢ, 

ɩɨɞɤɥɸɱɚɬɶ ɩɪɨɜɨɞɚ, ɧɚɛɥɸɞɚɬɶ ɡɚ ɬɟɱɟɧɢɟɦ ɠɢɞɤɨɫɬɢ, ɝɨɪɟɧɢɟɦ ɢ ɞɪɭɝɢɦɢ 

ɮɢɡɢɱɟɫɤɢɦɢ ɢ ɯɢɦɢɱɟɫɤɢɦɢ ɹɜɥɟɧɢɹɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

ɇɚ ɫɚɣɬɟ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ (http://distolymp2.spbu.ru/www/virtlab3/) 

ɭɧɢɜɟɪɫɢɬɟɬɚ ɟɫɬɶ ɩɪɢɦɟɪ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɣ ɜɟɪɫɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ 

(ɪɢɫɭɧɨɤ 3).  

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɢɦɟɸɬ ɪɹɞ ɫɜɨɢɯ ɩɪɟɢɦɭɳɟɫɬɜ, 

ɧɚɩɪɢɦɟɪ, ɞɥɹ ɢɯ ɪɚɛɨɬɵ ɧɟ ɧɭɠɟɧ ɢɧɬɟɪɧɟɬ, ɞɨɫɬɚɬɨɱɧɨ ɫɤɚɱɚɬɶ ɥɚɛɨɪɚɬɨɪɢɸ 

ɨɞɢɧ ɪɚɡ, ɢɦɟɟɬɫɹ ɧɚɝɥɹɞɧɨɫɬɶ, ɧɟ ɧɭɠɟɧ ɦɨɳɧɵɣ ɤɨɦɩɶɸɬɟɪ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɩɥɚɬɧɨɫɬɶ ɥɚɛɨɪɚɬɨɪɢɢ, ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɣ 

ɪɚɛɨɬɵ ɫ ɧɟɣ, ɧɭɠɧɨ ɩɪɢɨɛɪɟɫɬɢ ɥɢɰɟɧɡɢɨɧɧɭɸ ɜɟɪɫɢɸ ɩɪɨɝɪɚɦɦɵ. 
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Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ 

 

ȿɳɟ ɨɞɢɧ ɫɟɪɜɢɫ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɢɬɶ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɢ ɜ ɪɟɠɢɦɟ ɨɧɥɚɣɧ – ɷɬɨ «Mediadidaktika» 

(http://mediadidaktika.ru/), ɧɚ ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɟɧɵ ɜɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ ɢɡ ɫɮɟɪɵ «ɦɟɯɚɧɢɤɚ», «ɬɟɪɦɨɞɢɧɚɦɢɤɚ» ɢ ɬ.ɞ.  

Ɉɞɧɢɦ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɞɚɧɧɨɝɨ ɫɟɪɜɢɫɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɥɹ ɟɝɨ ɪɚɛɨɬɵ 

ɞɨɫɬɚɬɨɱɧɨ ɬɨɥɶɤɨ ɛɪɚɭɡɟɪɚ. Ɍɚɤ ɠɟ, ɤ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɧɚɝɥɹɞɧɨɫɬɶ, ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɫɬɶ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɧɟɞɨɫɬɚɬɤɨɜ ɫɟɪɜɢɫɚ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɬɨ, ɱɬɨ ɨɧ 

ɪɚɛɨɬɚɟɬ ɧɚ ɭɫɬɚɪɟɜɲɟɦ ɩɥɚɝɢɧɟ Flash, ɤɨɬɨɪɵɣ ɛɨɥɶɲɢɧɫɬɜɨ ɛɪɚɭɡɟɪɨɜ 

ɩɟɪɟɫɬɚɸɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɭɠɟ ɜ ɷɬɨɦ ɝɨɞɭ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɬɚɤ ɠɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɬɨ, ɱɬɨ ɧɟ ɜɫɟ ɪɚɛɨɬɵ ɮɭɧɤɰɢɨɧɢɪɭɸɬ, ɦɧɨɝɨ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ 

ɢɡɨɛɪɚɠɟɧɢɣ ɢɥɢ ɜɢɞɟɨɪɨɥɢɤɨɜ. 

Ʉɪɨɦɟ ɷɬɢɯ ɩɪɢɦɟɪɨɜ ɟɫɬɶ ɟɳɟ ɧɟɫɤɨɥɶɤɨ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ, ɜ 

ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɢɨɛɪɟɬɟɧɢɹ ɥɢɰɟɧɡɢɢ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ (Ⱥ. ȼ. Ɍɪɭɯɢɧ, 

2002 ɝ.) ɹɜɥɹɸɬɫɹ: 

1. Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɨɛɪɟɬɟɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ 

http://mediadidaktika.ru/
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ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɚɤɬɢɜɨɜ. Ʉɨɧɟɱɧɨ, ɤɨɦɩɶɸɬɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɬɚɤɠɟ ɫɬɨɢɬ ɧɟɞɟɲɟɜɨ, ɨɞɧɚɤɨ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ ɢ ɟɟ ɲɢɪɨɤɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɤɨɦɩɟɧɫɢɪɭɸɬ ɷɬɨɬ 

ɧɟɞɨɫɬɚɬɨɤ. 

2. ȼɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɧɢɟ ɤɨɬɨɪɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟɜɨɡɦɨɠɧɨ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɋɨɜɪɟɦɟɧɧɵɟ 

ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɬ ɩɪɨɧɚɛɥɸɞɚɬɶ ɩɪɨɰɟɫɫɵ, 

ɬɪɭɞɧɨɪɚɡɥɢɱɢɦɵɟ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɬɟɯɧɢɤɢ, ɧɚɩɪɢɦɟɪ, ɢɡ-ɡɚ ɦɚɥɵɯ ɪɚɡɦɟɪɨɜ ɧɚɛɥɸɞɚɟɦɵɯ ɱɚɫɬɢɰ. 

3. ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɬɨɧɤɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɢ ɧɚɛɥɸɞɟɧɢɹ 

ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɜ ɞɪɭɝɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ, ɱɬɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɩɪɨɰɟɫɫɨɜ, 

ɩɪɨɬɟɤɚɸɳɢɯ ɡɚ ɞɨɥɢ ɫɟɤɭɧɞɵ ɢɥɢ, ɧɚɩɪɨɬɢɜ, ɞɥɹɳɢɯɫɹ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ 

ɥɟɬ.  

4. Ȼɟɡɨɩɚɫɧɨɫɬɶ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɧɟɦɚɥɨɜɚɠɧɵɦ ɩɥɸɫɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ ɜ ɫɥɭɱɚɹɯ, ɝɞɟ ɢɞɟɬ ɪɚɛɨɬɚ, ɧɚɩɪɢɦɟɪ, 

ɫ ɜɵɫɨɤɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɢɥɢ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ.  

5. ȼɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɢɢ ɨɩɵɬɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨ ɱɚɫɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɜɢɫɢɦɨɫɬɟɣ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɜɯɨɞɧɵɯ. 

6. ɗɤɨɧɨɦɢɹ ɜɪɟɦɟɧɢ ɢ ɪɟɫɭɪɫɨɜ ɞɥɹ ɜɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɷɥɟɤɬɪɨɧɧɵɣ 

ɮɨɪɦɚɬ. Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɡɚɧɨɫɢɬɶɫɹ ɜ ɷɥɟɤɬɪɨɧɧɭɸ ɬɚɛɥɢɰɭ ɪɟɡɭɥɶɬɚɬɨɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɵɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɨɦ ɢɥɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɨɧɨɦɢɬɫɹ ɜɪɟɦɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ 

ɩɪɨɰɟɧɬ ɜɨɡɦɨɠɧɵɯ ɨɲɢɛɨɤ.  

7.  ȼɚɠɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ - ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɜ 

ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɨɛɭɱɟɧɢɢ, ɤɨɝɞɚ ɜ ɩɪɢɧɰɢɩɟ ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ 

ɥɚɛɨɪɚɬɨɪɢɹɯ ɜɭɡɚ [3]. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɚɡɱɢɤɚ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ: 



 

19 
 

1. ɜɢɪɬɭɚɥɶɧɨɫɬɶ (ɥɚɛɨɪɚɬɨɪɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜɢɪɬɭɚɥɶɧɨɣ ɢ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɨɩɵɬɨɜ ɧɭɠɟɧ ɛɭɞɟɬ ɬɨɥɶɤɨ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ) – ɞɚɧɧɵɣ 

ɩɪɢɧɰɢɩ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ;  

2. ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɫɬɶ (ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɞɨɫɬɭɩɧɵ ɜɧɟ ɜɭɡɚ ɞɥɹ ɥɸɛɨɝɨ ɫɬɭɞɟɧɬɚ) – ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɚɧɧɨɦɭ ɩɪɢɧɰɢɩɭ 

ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɞɥɹ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɨɝɨ ɧɟ ɬɪɟɛɭɟɬɫɹ 

ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɬɨɥɶɤɨ ɛɪɚɭɡɟɪ ɢ ɧɚɥɢɱɢɟ ɢɧɬɟɪɧɟɬɚ; 

3. ɧɚɝɥяɞɧɨɫɬɶ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɩɨɥɧɨɫɬɶɸ ɢ 

ɧɚɝɥɹɞɧɨ ɨɬɪɚɠɚɬɶ ɮɢɡɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɤɨɬɨɪɭɸ 

ɜɵɩɨɥɧɹɟɬ ɫɬɭɞɟɧɬ. 

 

1.4 Ɉɛɡɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɜɵɩɨɥɧɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

 

ɉɪɟɠɞɟ ɱɟɦ ɫɨɡɞɚɜɚɬɶ ɩɨɥɧɨɫɬɶɸ ɧɨɜɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ. Ɉɞɧɚ ɢɡ ɫɬɚɬɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɩɥɨɳɚɞɤɢ vc.ru ɩɪɟɞɫɬɚɜɥɹɟɬ 8 ɫɟɪɜɢɫɨɜ ɫ ɜɢɪɬɭɚɥɶɧɵɦɢ ɥɚɛɨɪɚɬɨɪɧɵɦɢ 

ɪɚɛɨɬɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɩɨ ɮɢɡɢɤɟ [4]. Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɷɬɢɯ 

ɫɟɪɜɢɫɨɜ. 

ɋɟɪɜɢɫ «ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ» ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɧɚɛɨɪ 

ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɢɡ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɟɣ [5]. ɋɬɪɚɧɢɰɚ ɫɟɪɜɢɫɚ 

ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4 – ɋɬɪɚɧɢɰɚ ɫɟɪɜɢɫɚ «ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ» 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ ɜɯɨɞɹɬ ɜ ɫɩɢɫɨɤ ɢɯ ɪɚɛɨɬ, ɧɚ ɫɚɣɬɟ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɪɚɡɞɟɥ ɜɵɛɨɪɚ ɬɟɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ (ɪɢɫɭɧɨɤ 5). 

 

 

 

Ɋɢɫɭɧɨɤ 5 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɫɟɪɜɢɫɚ 

«ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ» 
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ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɥɢɰɟɧɡɢɢ ɧɚ ɨɞɧɭ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ 1680 ɪɭɛɥɟɣ, 

ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ ɫɟɪɜɢɫɨɦ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ. 

Ⱦɪɭɝɨɣ ɫɟɪɜɢɫ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɷɬɨ «ProgramLab» [6].  

ɂɧɬɟɪɮɟɣɫ ɫɬɪɚɧɢɰɵ ɫɚɣɬɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

ɋɟɪɜɢɫ ɩɪɟɞɥɚɝɚɟɬ ɛɨɥɟɟ 80 ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ (ɯɢɦɢɹ, ɮɢɡɢɤɚ, 

ɩɢɳɟɜɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɧɟɮɬɶ ɢ ɝɚɡ, ɜɟɬɟɪɢɧɚɪɧɨɟ ɞɟɥɨ, ɦɟɞɢɰɢɧɚ, 

ɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ, ɦɟɬɚɥɥɭɪɝɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɬ.ɞ.).  

Ʉɨɦɩɚɧɢɹ ɬɚɤɠɟ ɡɚɧɢɦɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ «ɰɢɮɪɨɜɵɯ ɞɜɨɣɧɢɤɨɜ» – 

ɜɢɪɬɭɚɥɶɧɵɦɢ ɤɨɩɢɹɦɢ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɜɵɝɥɹɞɹɬ ɢ 

ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɢɯ ɪɟɚɥɶɧɵɟ ɞɜɨɣɧɢɤɢ ɢɥɢ ɩɪɨɬɨɬɢɩɵ. 

 

Ɋɢɫɭɧɨɤ 6 – Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɫɟɪɜɢɫɚ «ProgramLab» 

 

ȼɨ ɜɤɥɚɞɤɟ «Ɏɢɡɢɤɚ» ɫɟɪɜɢɫɚ ProgramLab ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ 

ɪɚɡɞɟɥ ɮɢɡɢɤɢ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɛɢɪɚɟɬɫɹ ɬɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɪɢɫɭɧɨɤ 7). 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɬɤɪɵɜɚɟɬɫɹ ɫɬɪɚɧɢɰɚ 

ɩɨɤɭɩɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɨɛɪɟɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɞɥɹ ɷɬɨɝɨ ɉɈ (ɪɢɫɭɧɨɤ 8). 
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Ɋɢɫɭɧɨɤ 7 – ɋɬɪɚɧɢɰɚ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɫɟɪɜɢɫɚ ProgramLab 

 

Ɋɢɫɭɧɨɤ 8 – ɋɬɪɚɧɢɰɚ ɩɨɤɭɩɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɪɜɢɫɚ ProgramLab 

 

Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɢɰɟɧɡɢɣ ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ – 10, ɢɯ ɫɬɨɢɦɨɫɬɶ 

ɫɨɫɬɚɜɥɹɟɬ 15 640 ɪɭɛɥɟɣ. ȼɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɵɟ ɫɟɪɜɢɫɵ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɪɚɡɪɚɛɨɬɤɟ 

ɫɜɨɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ ɢɦɟɸɬ ɪɹɞ ɫɜɨɢɯ ɩɪɟɢɦɭɳɟɫɬɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɧɢ ɫɞɟɥɚɧɵ ɜ ɜɢɞɟ 
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ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ, ɫɦɨɞɟɥɢɪɨɜɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 3D ɝɪɚɮɢɤɢ. Ɉɞɧɚɤɨ 

ɧɟɞɨɫɬɚɬɤɨɦ ɬɚɤɢɯ ɫɟɪɜɢɫɨɜ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɦɧɨɝɢɯ ɬɟɦ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ ɥɢɰɟɧɡɢɣ. 

 

1.5 ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ 

 

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ 

ɮɢɡɢɤɟ» ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɫɬɭɞɟɧɬɨɦ ɪɚɛɨɬ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ 

ɤɨɦɩɶɸɬɟɪɟ, ɤɚɤ ɜ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɤɥɚɫɫɚɯ, ɬɚɤ ɢ ɧɚ ɞɨɦɚɲɧɟɦ 

ɤɨɦɩɶɸɬɟɪɟ, ɩɪɢɱɟɦ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ ɷɥɟɦɟɧɬɵ 3D 

ɝɪɚɮɢɤɢ. Ⱦɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɜɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɢ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ.  

Ⱥɪɯɢɬɟɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ – ɤɨɧɰɟɩɰɢɹ, ɨɩɪɟɞɟɥɹɸɳɚɹ 

ɦɨɞɟɥɶ, ɫɬɪɭɤɬɭɪɭ, ɜɵɩɨɥɧɹɟɦɵɟ ɮɭɧɤɰɢɢ ɢ ɜɡɚɢɦɨɫɜɹɡɶ ɤɨɦɩɨɧɟɧɬɨɜ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. ȼɵɞɟɥɹɸɬ ɬɢɩɨɜɵɟ ɚɪɯɢɬɟɤɬɭɪɵ ɂɋ: ɮɚɣɥ-

ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ; ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ; ɬɪɟɯɭɪɨɜɧɟɜɚɹ ɤɥɢɟɧɬ-

ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ.  

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ 

ɮɢɡɢɤɟ» ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɭɬ ɯɪɚɧɢɬɶɫɹ ɞɚɧɧɵɟ 

ɨ ɫɬɭɞɟɧɬɟ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ, ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɭ ɫɨɡɞɚɜɚɟɦɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɬɪɟɯɭɪɨɜɧɟɜɚɹ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ. 

Ɍɪɟɯɭɪɨɜɧɟɜɚɹ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɢɥɢ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ 3-ɯ 

ɫɥɨɣɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ. Ɉɫɧɨɜɧɵɦ ɟɟ ɨɬɥɢɱɢɟɦ ɨɬ ɞɪɭɝɢɯ 

ɚɪɯɢɬɟɤɬɭɪ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɝɪɚɦɦ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ 

ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ (ɋɍȻȾ) ɨɬ ɩɪɨɝɪɚɦɦ ɷɬɢ ɞɚɧɧɵɟ ɨɛɪɚɛɚɬɵɜɚɸɳɢɯ (ɫɟɪɜɟɪ 

ɩɪɢɥɨɠɟɧɢɹ (ɋɉ), application server (AS)). Ɍɚɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɵɯ 

ɤɨɦɩɨɧɟɧɬ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɧɚɝɪɭɡɤɢ ɤɚɤ ɧɚ ɫɟɬɟɜɨɟ, ɬɚɤ ɢ ɧɚ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ [7]. ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɦɨɞɟɥɶ ɷɬɨɣ ɚɪɯɢɬɟɤɬɭɪɵ.  
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Ɋɢɫɭɧɨɤ 9 – Ɇɨɞɟɥɶ ɬɪɟɯɭɪɨɜɧɟɜɨɣ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ 

 

ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ – ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɤɥɢɟɧɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɜɟɛ-ɫɟɪɜɟɪɨɦ ɩɪɢ ɩɨɦɨɳɢ ɛɪɚɭɡɟɪɚ. Ʌɨɝɢɤɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɚ ɦɟɠɞɭ ɫɟɪɜɟɪɨɦ ɢ ɤɥɢɟɧɬɨɦ, ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɧɚ ɫɟɪɜɟɪɟ, ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɟɬɢ. Ɉɞɧɢɦ 

ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɤɥɢɟɧɬɵ ɧɟ ɡɚɜɢɫɹɬ ɨɬ 

ɤɨɧɤɪɟɬɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɨɷɬɨɦɭ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ɹɜɥɹɸɬɫɹ ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɵɦɢ ɫɥɭɠɛɚɦɢ [8]. 

ȼ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɡɦɟɳɟɧɚ ɛɚɡɚ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɟɬ 

ɯɪɚɧɢɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɬɭɞɟɧɬɟ, ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ ɢ ɩɚɪɚɦɟɬɪɚɯ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɢɦɢɬɚɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɫɢɫɬɟɦɵ: 

1. SublimeText – ɞɥɹ ɪɚɛɨɬɵ ɫ ɤɨɞɨɦ ɩɪɢɥɨɠɟɧɢɹ. 

2. OsPanel – ɞɥɹ ɢɦɢɬɚɰɢɢ ɫɟɪɜɟɪɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɬɟɫɬɢɪɨɜɚɧɢɢ 

ɷɥɟɦɟɧɬɨɜ ɩɪɢɥɨɠɟɧɢɹ. 
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3. PHPMyAdmin – ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ. 

4. Ȼɪɚɭɡɟɪ GoogleChrome – ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ, ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɨɬɥɚɞɤɢ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 

5. Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Windows 10. 

SublimeText — ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ, 

ɩɨɞɞɟɪɠɢɜɚɟɬɛɨɥɶɲɨɟɤɨɥɢɱɟɫɬɜɨɹɡɵɤɨɜɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹɢɢɦɟɟɬɜɨɡɦɨɠɧɨɫɬɶ

ɩɨɞɫɜɟɬɤɢɫɢɧɬɚɤɫɢɫɚɞɥɹC, C++, C#, CSS, D, Dylan, Erlang, HTML, Groovy, 

Haskell, Java, JavaScript, LaTeX, Lisp, Lua, Markdown, MATLAB, OCaml, Perl, 

PHP, Python, R, Ruby, SQL, TCLɢXML. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɬɟɦ ɹɡɵɤɚɦ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɟɧɵ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɩɨɥɶɡɨɜɚɬɟɥɢ ɢɦɟɸɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɠɚɬɶ ɩɥɚɝɢɧɵ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɞɪɭɝɢɯ ɹɡɵɤɨɜ [8]. 

OSpanel (Open Server) – ɩɚɤɟɬ ɫɟɪɜɟɪɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɪɬɚɬɢɜɧɨɝɨ ɜɟɛ ɫɟɪɜɟɪɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɚɣɬɨɜ. ɉɨ 

ɦɢɦɨ ɨɫɧɨɜɧɨɝɨ ɫɟɪɜɟɪɧɨɝɨ ɉɈ, ɫɛɨɪɤɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɟɳɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɭɬɢɥɢɬɵ (Notepad++, ProcessExplorer, Sublime Text 2). 

PhpMyAdmin — ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɫ ɨɬɤɪɵɬɵɦ ɤɨɞɨɦ, ɧɚɩɢɫɚɧɧɨɟ ɧɚ ɹɡɵɤɟ 

PHP ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɋɍȻȾ 

MySQL. PhpMyAdmin ɩɨɡɜɨɥɹɟɬ ɱɟɪɟɡ ɛɪɚɭɡɟɪ ɢ ɧɟ ɬɨɥɶɤɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɫɟɪɜɟɪɚ MySQL, ɡɚɩɭɫɤɚɬɶ ɤɨɦɚɧɞɵ SQL ɢ ɩɪɨɫɦɚɬɪɢɜɚɬɶ 

ɫɨɞɟɪɠɢɦɨɟ ɬɚɛɥɢɰ ɢ ɛɚɡ ɞɚɧɧɵɯ. ɉɪɢɥɨɠɟɧɢɟ ɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɨɣ 

ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɭ ɜɟɛ-ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɋɍȻȾ 

MySQL ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɜɨɞɚ SQL ɤɨɦɚɧɞ [8].  

Ʉɪɨɦɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ 

ɢɫɩɨɥɶɡɨɜɚɧ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ 

WebGL ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɷɥɟɦɟɧɬɨɜ 3D ɝɪɚɮɢɤɢ. 

WebGL (Web Graphics Library) ɩɪɨɝɪɚɦɦɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɹɡɵɤɚ 

JavaScript, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɬɪёɯɦɟɪɧɨɣ 

ɝɪɚɮɢɤɢ ɢ ɞɜɭɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ ɜ ɩɪɟɞɟɥɚɯ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɜɟɛ-ɛɪɚɭɡɟɪɚ ɛɟɡ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɚɝɢɧɨɜ. WebGL ɩɪɢɧɨɫɢɬ ɜ ɜɟɛ ɬɪёɯɦɟɪɧɭɸ ɝɪɚɮɢɤɭ, ɜɜɨɞɹ 

API, ɤɨɬɨɪɵɣ ɩɨɫɬɪɨɟɧ ɧɚ ɨɫɧɨɜɟ OpenGL ES 2.0, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɷɥɟɦɟɧɬɚɯ canvas HTML5 [9]. 

ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɨɛɴɟɤɬɟ canvas. Ɉɬɪɢɫɨɜɤɚ ɜ WebGL 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɜɟɪɲɢɧɧɵɯ ɢ ɩɢɤɫɟɥɶɧɵɯ 

ɲɟɣɞɟɪɨɜ. ɒɟɣɞɟɪɵ – ɮɭɧɤɰɢɢ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɹɡɵɤɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ GLSL, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɨɣ ɢ 

ɨɛɪɚɛɚɬɵɜɚɸɬ ɞɚɧɧɵɟ ɜɟɪɲɢɧ ɢ ɩɢɤɫɟɥɟɣ, ɨɩɪɟɞɟɥɹɹ ɨɤɨɧɱɚɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɢɡɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ. Ɉɧɢ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɨɩɢɫɚɧɢɟ ɩɨɝɥɨɳɟɧɢɹ ɢ 

ɪɚɫɫɟɹɧɢɹ ɫɜɟɬɚ, ɧɚɥɨɠɟɧɢɟ ɬɟɤɫɬɭɪɵ, ɨɬɪɚɠɟɧɢɟ ɢ ɩɪɟɥɨɦɥɟɧɢɟ, ɡɚɬɟɧɟɧɢɟ, ɢ 

ɬ.ɞ. Ɋɚɛɨɬɚ ɫ ɲɟɣɞɟɪɚɦɢ – ɬɪɭɞɨɟɦɤɢɣ ɩɪɨɰɟɫɫ, ɧɭɠɧɨ ɨɩɢɫɚɬɶ ɤɚɠɞɵɟ 

ɜɟɪɲɢɧɭ, ɪɟɛɪɨ, ɝɪɚɧɶ, ɧɨɪɦɚɥɢ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɢɯ ɰɜɟɬ, ɩɨɥɨɠɟɧɢɟ ɢ ɩɪ. [10]. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɩɢɫɚɬɶ ɦɧɨɝɨ ɤɨɞɚ ɢ ɲɟɣɞɟɪɧɵɯ ɩɪɨɰɟɞɭɪ, ɫɭɳɟɫɬɜɭɸɬ 

ɮɪɟɣɦɜɨɪɤɢ ɢ ɛɢɛɥɢɨɬɟɤɢ, ɨɛɥɟɝɱɚɸɳɢɟ ɪɚɛɨɬɭ ɫ ɫɨɡɞɚɧɢɟɦ ɢɧɬɟɪɚɤɬɢɜɧɨɣ 

ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ ɜ ɛɪɚɭɡɟɪɟ ɢ ɡɚɦɟɬɧɨ ɫɨɤɪɚɳɚɸɬ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ. Ɉɞɢɧ 

ɢɡ ɬɚɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ – ɛɢɛɥɢɨɬɟɤɚ Three.JS. 

Three.js – ɛɢɛɥɢɨɬɟɤɚ JavaScript, ɫɨɞɟɪɠɚɳɚɹ ɧɚɛɨɪ ɝɨɬɨɜɵɯ ɤɥɚɫɫɨɜ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ 3D ɝɪɚɮɢɤɢ ɜ WebGL.  

Ȼɢɛɥɢɨɬɟɤɚ Three.js ɨɛɥɟɝɱɚɟɬ ɪɚɛɨɬɭ ɫ WebGL. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

Three.js ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɧɚɩɢɫɚɧɢɢ ɲɟɣɞɟɪɧɵɯ ɩɪɨɰɟɞɭɪ (ɧɨ ɷɬɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɬɚɟɬɫɹ), ɢ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɢɪɨɜɚɬɶ ɫ ɛɨɥɟɟ 

ɩɪɢɜɵɱɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɫɰɟɧɵ, ɫɜɟɬɚ ɢ ɤɚɦɟɪɵ, ɨɛɴɟɤɬɚɦɢ ɢ ɢɯ ɦɚɬɟɪɢɚɥɚɦɢ.  

Ȼɢɛɥɢɨɬɟɤɚ Three.js ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɝɨɬɨɜɵɯ 

ɬɪёɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɮɨɪɦɚɬɚ Collada (ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɜɦɟɫɬɢɦɨɫɬɶ 

ɦɨɞɟɥɟɣ ɬɚɤɢɯ ɩɪɨɝɪɚɦɦ, ɤɚɤ 3Ds Max, Blender, ɢ ɬ.ɞ.). 

ɇɚɞ ɛɢɛɥɢɨɬɟɤɨɣ Three.js ɪɚɛɨɬɚɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. 

Ƚɥɚɜɧɵɦ ɢɞɟɨɥɨɝɨɦ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɢɫɬ ɢɡ Ȼɚɪɫɟɥɨɧɵ 

Ɋɢɤɚɪɞɨ Ʉɚɛɟɥɶɨ (Ricardo Cabello), ɬɜɨɪɱɟɫɤɢɣ ɩɫɟɜɞɨɧɢɦ Mr. Doob. 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ ɧɭɠɧɨ ɫɤɚɱɚɬɶ ɫ ɫɚɣɬɚ threejs.org ɮɚɣɥ 
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three.min.js2 (ɫɨɛɫɬɜɟɧɧɨ, ɫɚɦɚ ɛɢɛɥɢɨɬɟɤɚ, ɫɨɞɟɪɠɚɳɚɹ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ 

ɮɭɧɤɰɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ WebGL), ɢ ɩɨɞɤɥɸɱɢɬɶ ɤ ɩɪɨɟɤɬɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɪɯɢɬɟɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɥɢɡɨɜɚɧɚ ɜ 

ɜɢɞɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɦɟɧɸ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, 

ɚ ɬɚɤɠɟ ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɦɟɧɬɨɜ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ 

ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɫ ɞɨɫɬɭɩɨɦ ɜ ɫɟɬɶ ɂɧɬɟɪɧɟɬ. 

 

1.6 Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜɵɩɨɥɧɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ ɦɟɬɨɞɚɦɢ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

ȼ ɫɬɪɭɤɬɭɪɧɨɦ ɚɧɚɥɢɡɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɞɟɥɢ, 

ɨɩɢɫɵɜɚɸɳɢɟ: 

1. ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɫɢɫɬɟɦɵ; 

2. ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɹɟɦɵɯ ɞɟɣɫɬɜɢɣ; 

3. ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ; 

4. ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɞɚɧɧɵɦɢ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɦɨɞɟɥɹɦɢ ɩɟɪɜɵɯ ɬɪɟɯ ɝɪɭɩɩ ɹɜɥɹɸɬɫɹ 

ɦɨɞɟɥɢ ɜ ɧɨɬɚɰɢɹɯ IDEF0, IDEF3, UseCase, DFD. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɭɠɧɨ ɱɟɬɤɨ ɨɩɪɟɞɟɥɢɬɶ 

ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɷɬɚ ɫɢɫɬɟɦɚ, ɢ ɩɨɫɬɪɨɢɬɶ ɞɢɚɝɪɚɦɦɵ, 

ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɤɚɡɵɜɚɬɶ, ɱɬɨ ɛɭɞɟɬ ɜ ɫɢɫɬɟɦɟ, ɤɚɤ ɨɧɚ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ 

(IDEF0), ɤɬɨ ɟɣ ɛɭɞɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ (UseCase) ɢ ɤɚɤ (IDEF3). Ɍɚɤ ɠɟ, ɞɢɚɝɪɚɦɦɭ, 

ɩɨɤɚɡɵɜɚɸɳɭɸ ɩɨɬɨɤɢ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ (DFD). 

 

1.6.1 Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (UseCase) 
 

ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧɭɠɧɨ 
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ɨɩɪɟɞɟɥɢɬɶ ɫɭɳɧɨɫɬɢ, ɤɬɨ ɟɣ ɛɭɞɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɤɚɤ. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɫɢɫɬɟɦɨɣ ɛɭɞɭɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɬɭɞɟɧɬ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɶ. Ⱦɢɚɝɪɚɦɦɚ UseCase 

(ɪɢɫɭɧɨɤ 10) ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɨɧɢ ɟɸ ɛɭɞɭɬ ɩɨɥɶɡɨɜɚɬɶɫɹ. 

 

 

Ɋɢɫɭɧɨɤ 10 – Ⱦɢɚɝɪɚɦɦɚ UseCase ɂɋ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ» 

1.6.2 Ɇɨɞɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ TO-BE 

 

ɉɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜɵɩɨɥɧɹɬɶ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɛɭɞɟɬ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɚ.  

ɉɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɨɫɬɚɧɟɬɫɹ ɩɪɟɠɧɢɦ, ɫɬɭɞɟɧɬ ɬɚɤɠɟ ɛɭɞɟɬ ɩɨɥɭɱɚɬɶ 

ɡɚɞɚɧɢɟ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɟɝɨ, ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ, ɩɢɫɚɬɶ 

ɨɬɱɟɬ. Ɉɬɥɢɱɚɬɶɫɹ ɩɪɨɰɟɫɫ ɛɭɞɟɬ ɬɟɦ, ɱɬɨ ɥɚɛɨɪɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɥɚɛɨɪɚɬɨɪɢɸ ɜ ɰɟɥɨɦ ɡɚɦɟɧɢɬ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɢ ɜɫɟ ɢɡɦɟɪɟɧɢɹ ɛɭɞɭɬ 

ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. 

ɇɚ ɪɢɫɭɧɤɟ 11 ɩɨɤɚɡɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ ɜ ɧɨɬɚɰɢɢ IDEF0, 

ɩɨɤɚɡɵɜɚɸɳɚɹ, ɤɚɤ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ 
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ɪɚɛɨɬɵ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ «ȼɢɪɬɭɚɥɶɧɵɟ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ». 

 

 

Ɋɢɫɭɧɨɤ 11 – Ⱦɢɚɝɪɚɦɦɚ TO-BE ɩɪɨɰɟɫɫɚ «ȼɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ»  
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Ɋɢɫɭɧɨɤ 12 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɞɢɚɝɪɚɦɦɵ TO-BE ɩɪɨɰɟɫɫɚ 

«ȼɵɩɨɥɧɢɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ»  

 

ɂɡɦɟɧɟɧɢɹ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ «ȼɢɪɬɭɚɥɶɧɵɟ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɢɧɫɬɢɬɭɬɚ:  

– ɩɨɞɝɨɬɨɜɤɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɟɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ 

ɡɚɦɟɧɹɟɬɫɹ ɩɨɞɝɨɬɨɜɤɨɣ ɤɨɦɩɶɸɬɟɪɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

(ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɨɬɤɪɵɬɶ ɟɄɭɪɫɵ, ɩɨ ɫɫɵɥɤɟ ɡɚɩɭɫɬɢɬɶ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ); 

− ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ ɨɫɬɚɟɬɫɹ, ɧɨ ɫɬɭɞɟɧɬ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɹ ɧɚ 

ɜɢɪɬɭɚɥɶɧɨɦ ɥɚɛɨɪɚɬɨɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ.  

 

1.6.3 Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ (DFD) 
 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɭɠɧɨ 

ɭɱɟɫɬɶ, ɤɚɤ ɛɭɞɟɬ ɷɬɚ ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɬɶ ɫ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɧɟɟ, ɚ 

ɬɚɤɠɟ, ɤɚɤ ɜ ɰɟɥɨɦ ɢ ɤɚɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɪɚɛɨɬɵ 
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ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. ɇɚ ɪɢɫɭɧɤɟ 13 ɩɨɤɚɡɚɧɚ ɞɢɚɝɪɚɦɦɚ ɜ ɧɨɬɚɰɢɢ DFD, 

ɤɨɬɨɪɚɹ ɨɬɨɛɪɚɠɚɟɬ ɩɨɬɨɤɢ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ. ɇɚ ɪɢɫɭɧɤɟ 14 ɩɨɤɚɡɚɧɚ ɞɟɤɨɦɩɨɡɢɰɢɹ ɷɬɨɣ ɞɢɚɝɪɚɦɦɵ. 

 

 

Ɋɢɫɭɧɨɤ 13 – Ⱦɢɚɝɪɚɦɦɚ DFD 
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Ɋɢɫɭɧɨɤ 14 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɞɢɚɝɪɚɦɦɵ DFD  

1.6.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ 

 

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ 

ɮɢɡɢɤɟ» ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɟɤɨɬɨɪɨɟ ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ ɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ, ɨ 

ɫɬɭɞɟɧɬɟ, ɨ ɮɢɡɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɤɚɡɵɜɚɬɶɫɹ ɧɚ ɷɤɪɚɧɟ ɜ 

ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɪɚɛɨɬɵ.  

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɡɞɚɧɚ ɛɚɡɚ ɞɚɧɧɵɯ, ER-

ɞɢɚɝɪɚɦɦɚ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 15, ɝɞɟ ɬɚɛɥɢɰɵ ɨɛɨɡɧɚɱɟɧɵ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɦɢ, ɜ ɫɬɪɨɤɚɯ ɤɨɬɨɪɵɯ ɡɚɩɢɫɚɧɵ ɢɦɟɧɚ ɩɨɥɟɣ. ɋɜɹɡɢ ɦɟɠɞɭ 

ɬɚɛɥɢɰɚɦɢ ɩɨɤɚɡɚɧɵ ɫɬɪɟɥɤɚɦɢ, ɝɞɟ ɜɵɯɨɞ-ɜɯɨɞ ɫɬɪɟɥɤɢ ɩɨɤɚɡɵɜɚɟɬ ɫɜɹɡɶ 

«ɨɞɢɧ ɤɨ ɦɧɨɝɢɦ» ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Ɋɢɫɭɧɨɤ 15 – ER-ɞɢɚɝɪɚɦɦɚ 

 

1.6.5 ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɞɟɣɫɬɜɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɟ ɜ ɧɨɬɚɰɢɢ IDEF3 

 

ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɞɜɟ ɪɨɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹ: 

1. ɋɬɭɞɟɧɬ. 

2. ɉɪɟɩɨɞɚɜɚɬɟɥɶ. 
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ɇɚɱɚɥɨ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɪɨɥɢ, ɢɦ ɧɭɠɧɨ ɩɪɨɣɬɢ ɩɨ 

ɫɫɵɥɤɟ ɧɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ. ɋɬɭɞɟɧɬ ɢɥɢ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɨ ɫɫɵɥɤɟ ɜ 

ɟɄɭɪɫɟ ɞɢɫɰɢɩɥɢɧɵ «Ɏɢɡɢɤɚ» ɧɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ». 

Ⱦɚɥɟɟ, ɩɟɪɟɞ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɨɬɤɪɵɜɚɟɬɫɹ ɮɨɪɦɚ ɜɯɨɞɚ, ɱɬɨɛɵ ɜɨɣɬɢ ɢɥɢ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ, ɧɚ ɤɨɬɨɪɨɣ ɨɧ ɜɜɨɞɢɬ ɫɜɨɢ ɞɚɧɧɵɟ (ɎɂɈ, ɧɨɦɟɪ ɡɚɱɟɬɧɨɣ 

ɤɧɢɠɤɢ). Ɇɚɤɟɬ ɮɨɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

 

Ɋɢɫɭɧɨɤ 16 – Ɇɚɤɟɬ ɮɨɪɦɵ ɪɟɝɢɫɬɪɚɰɢɢ 

 

Ⱦɚɥɟɟ ɞɥɹ ɪɨɥɢ «ɋɬɭɞɟɧɬ»: ɩɨɫɥɟ ɭɫɩɟɲɧɨɣ ɚɜɬɨɪɢɡɚɰɢɢ ɩɟɪɟɞ ɧɢɦ 

ɨɬɤɪɵɜɚɟɬɫɹ ɦɟɧɸ ɫ ɩɟɪɟɱɧɟɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ (ɪɢɫɭɧɨɤ 17). ɋɬɭɞɟɧɬ 

ɜɵɛɢɪɚɟɬ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ, ɤɨɬɨɪɭɸ ɟɦɭ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ. ɇɚ ɞɚɧɧɨɦ 

ɷɬɚɩɟ ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɬɪɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ. 
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Ɋɢɫɭɧɨɤ 17 – Ɇɚɤɟɬ ɦɟɧɸ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɟɪɟɞ ɫɬɭɞɟɧɬɨɦ ɨɬɤɪɵɜɚɟɬɫɹ 

ɫɬɪɚɧɢɰɚ ɫ ɩɨɹɫɧɟɧɢɹɦɢ ɨɛ ɢɫɩɨɥɶɡɭɟɦɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɤɪɚɬɤɢɦɢ 

ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɫɜɟɞɟɧɢɹɦɢ, ɩɨɪɹɞɤɟ ɜɵɩɨɥɧɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɦɚɤɟɬ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 18).  

 

 

Ɋɢɫɭɧɨɤ 18 – Ɇɚɤɟɬ ɮɨɪɦɵ ɬɟɤɫɬɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɜ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɫ ɜɢɪɬɭɚɥɶɧɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɨɥɹɦɢ ɜɜɨɞɚ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ.  
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ɋɬɭɞɟɧɬ ɜɵɛɢɪɚɟɬ ɞɚɧɧɵɟ ɢ ɟɦɭ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 

ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ.  

Ⱦɥɹ ɪɨɥɢ «ɉɪɟɩɨɞɚɜɚɬɟɥɶ» ɨɬɥɢɱɢɹ ɜ ɢɧɬɟɪɮɟɣɫɟ: 

− ɩɨɫɥɟ ɜɯɨɞɚ ɩɨɞ ɫɜɨɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɛɭɞɟɬ ɜɢɞɟɬɶ 

ɫɩɢɫɨɤ ɫɬɭɞɟɧɬɨɜ, ɜɵɩɨɥɧɢɜɲɢɯ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ (ɦɚɤɟɬ ɧɚ ɪɢɫɭɧɤɟ 19), 

− ɩɨɞ ɤɨɬɨɪɵɦ ɛɭɞɟɬ ɤɧɨɩɤɚ ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɦɟɧɸ ɜɵɛɨɪɚ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ.  

 

 

Ɋɢɫɭɧɨɤ 19 – Ɇɚɤɟɬ ɮɨɪɦɵ ɩɨɫɥɟ ɜɯɨɞɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 

 

ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɜ ɜɢɞɟ 

ɞɢɚɝɪɚɦɦɵ ɜ ɧɨɬɚɰɢɢ IDEF3. 
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Ɋɢɫɭɧɨɤ 20 – Ⱦɢɚɝɪɚɦɦɚ ɜ ɧɨɬɚɰɢɢ IDEF3 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ⱥɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɜ ɏɌɂ – ɮɢɥɢɚɥɟ ɋɎɍ» 

 

ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ ɫɬɭɞɟɧɬɚɦɢ ɤɚɤ ɟɫɬɶ (AS-IS) ɢ ɤɚɤ ɛɭɞɟɬ (TO-

BE).  

Ⱦɚɧɚ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ – 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɢ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɫɢɫɬɟɦɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɭɞɚɥɟɧɧɨ, ɜɧɟ ɪɟɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ.  

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɫɭɳɟɫɬɜɭɸɳɢɣ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ (ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ AS-IS (ɤɚɤ ɟɫɬɶ)) ɢ ɨɩɢɫɚɧ ɫ 

ɩɨɦɨɳɶɸ ɞɢɚɝɪɚɦɦɵ ɜ ɧɨɬɚɰɢɢ IDEF0.  

ȼɵɩɨɥɧɟɧ ɨɛɡɨɪ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɬɨɦ, ɤɚɤ ɪɟɚɥɢɡɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɩɪɨɝɪɚɦɦɧɵɦɢ 

ɫɪɟɞɫɬɜɚɦɢ. Ɉɩɪɟɞɟɥɟɧɵ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ. 
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɚɪɯɢɬɟɤɬɭɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɜɵɛɪɚɧɚ 

ɬɪɟɯɭɪɨɜɧɟɜɚɹ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɬɪɟɛɨɜɚɧɢɹɦ 

ɜɢɪɬɭɚɥɶɧɨɫɬɢ, ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɫɬɢ, ɧɚɝɥɹɞɧɨɫɬɢ. 

ɉɪɟɞɫɬɚɜɥɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ 

ɹɡɵɤɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɫɬɪɨɟɧɵ ɞɢɚɝɪɚɦɦɵ: 

− ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ IDEF0, ɢ ɟɟ ɞɟɤɨɦɩɨɡɢɰɢɹ ɞɥɹ 

ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ (ɤɚɤ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɚ); 

− ɞɢɚɝɪɚɦɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ UseCase (ɤɬɨ ɟɸ ɛɭɞɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ); 

− ɞɢɚɝɪɚɦɦɚ IDEF3, ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ (ɤɚɤ ɟɸ ɩɨɥɶɡɨɜɚɬɶɫɹ); 

− ɞɢɚɝɪɚɦɦɚ, ɨɩɢɫɵɜɚɸɳɚɹ ɩɨɬɨɤɢ ɞɚɧɧɵɯ (ɢɧɮɨɪɦɚɰɢɢ) (DFD). 

ɉɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ ɛɭɞɭɳɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɟɟ ɪɚɡɪɚɛɨɬɤɢ. 

 

2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ «ȼɢɪɬɭɚɥɶɧɵɟ 
ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» 

 

ɉɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɫɬɭɞɟɧɬɚ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɤɬɪɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɋɎɍ. ɋɬɭɞɟɧɬ ɢɥɢ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɛɭɞɭɬ ɩɪɨɯɨɞɢɬɶ ɩɨ 

ɫɫɵɥɤɟ ɜ ɟɄɭɪɫɟ ɞɢɫɰɢɩɥɢɧɵ «Ɏɢɡɢɤɚ» ɧɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» (ɪɢɫɭɧɨɤ 21).  
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Ɋɢɫɭɧɨɤ 21 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɟɄɭɪɫɚ ɩɨ ɮɢɡɢɤɟ ɫ ɡɚɞɚɧɢɟɦ ɩɨ ɜɵɩɨɥɧɟɧɢɸ 

ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

2.1 ɂɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ SublimeText, Google 

Chrome. ɋɪɟɞɫɬɜɚɦɢ SublimeText ɫɨɡɞɚɧɵ ɪɚɡɦɟɬɤɚ ɢ ɞɢɡɚɣɧ ɜɫɟɯ ɜɟɛ-ɫɬɪɚɧɢɰ. 

ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɞɜɟ ɪɨɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹ: ɫɬɭɞɟɧɬ, 

ɩɪɟɩɨɞɚɜɚɬɟɥɶ. 

ɇɚɱɚɥɨ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɪɨɥɢ, ɢɦ ɧɭɠɧɨ ɩɪɨɣɬɢ ɩɨ 

ɫɫɵɥɤɟ ɧɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ. ɋɬɭɞɟɧɬ ɢɥɢ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɨ ɫɫɵɥɤɟ ɜ 

ɟɄɭɪɫɟ ɞɢɫɰɢɩɥɢɧɵ «Ɏɢɡɢɤɚ» ɧɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ», ɞɚɥɟɟ, ɩɟɪɟɞ ɧɢɦ ɨɬɤɪɵɜɚɟɬɫɹ ɮɨɪɦɚ ɜɯɨɞɚ, ɱɬɨɛɵ ɜɨɣɬɢ 

ɢɥɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ, ɧɚ ɤɨɬɨɪɨɣ ɨɧ ɜɜɨɞɢɬ ɫɜɨɢ ɞɚɧɧɵɟ (ɎɂɈ, ɧɨɦɟɪ 

ɡɚɱɟɬɧɨɣ ɤɧɢɠɤɢ). ɇɚ ɪɢɫɭɧɤɚɯ 22–25 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɫɬɪɚɧɢɰ ɧɚɱɚɥɚ 

ɪɚɛɨɬɵ ɜ ɫɢɫɬɟɦɟ. Ⱦɥɹ ɨɛɟɢɯ ɪɨɥɟɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɧɬɟɪɮɟɣɫ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɨɞɧɨɣ ɫɬɪɚɧɢɰɵ, ɜɵɝɥɹɞɢɬ ɨɞɢɧɚɤɨɜɨ.  

 



 

39 
 

 

Ɋɢɫɭɧɨɤ 22 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 

 

Ɋɢɫɭɧɨɤ 23 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ 
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Ɋɢɫɭɧɨɤ 24 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɦɟɧɸ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɞɥɹ ɪɨɥɢ 

«ɋɬɭɞɟɧɬ» 

ɉɨɫɥɟ ɜɯɨɞɚ ɩɨɞ ɫɜɨɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɛɭɞɟɬ ɜɢɞɟɬɶ 

ɫɩɢɫɨɤ ɫɬɭɞɟɧɬɨɜ, ɜɵɩɨɥɧɢɜɲɢɯ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ (ɪɢɫɭɧɨɤ 5), ɩɨɞ 

ɤɨɬɨɪɵɦ ɦɟɧɸ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

 

Ɋɢɫɭɧɨɤ 25 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɦɟɧɸ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɞɥɹ ɪɨɥɢ 

«ɉɪɟɩɨɞɚɜɚɬɟɥɶ» 
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ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɚɧɵ ɬɪɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ:  

1. ɢɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜ ɠɢɞɤɨɫɬɢ;  

2. ɢɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɞɢɮɪɚɤɰɢɢ ɫɜɟɬɚ;  

3. ɢɡɭɱɟɧɢɟ ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ [12].  

Ⱦɚɥɟɟ ɞɟɬɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɩɪɢ ɜɵɛɨɪɟ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜ ɠɢɞɤɨɫɬɢ». 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɟɪɟɞ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɨɬɤɪɵɜɚɸɬɫɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɬɪɚɧɢɰɵ ɫ ɩɨɹɫɧɟɧɢɹɦɢ ɨ ɰɟɥɢ ɪɚɛɨɬɵ, ɢɫɩɨɥɶɡɭɟɦɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ, ɤɪɚɬɤɢɦɢ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɫɜɟɞɟɧɢɹɦɢ ɢ ɩɨɪɹɞɤɨɦ ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɛɨɬɵ (ɪɢɫɭɧɤɢ 26–28). 

 

 

Ɋɢɫɭɧɨɤ 26 – ɋɤɪɢɧɲɨɬ ɩɟɪɜɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɧɬɟɪɮɟɣɫɚ ɢɫɩɨɥɶɡɨɜɚɧɵ ɮɨɬɨɝɪɚɮɢɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ 

ɮɢɡɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ: 

− ɜ ɥɚɛɨɪɚɬɨɪɢɢ «Ɇɟɯɚɧɢɤɚ ɢ ɦɨɥɟɤɭɥɹɪɧɚɹ ɮɢɡɢɤɚ» ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɢɧɬɟɪɮɟɣɫɚ ɪɚɛɨɬɵ ɩɨ ɢɡɭɱɟɧɢɸ ɹɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜ ɠɢɞɤɨɫɬɢ ɢ ɩɨ 

ɢɡɭɱɟɧɢɸ ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ, 
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− ɜ ɥɚɛɨɪɚɬɨɪɢɢ «Ɉɩɬɢɤɚ» ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɪɮɟɣɫɚ ɪɚɛɨɬɵ ɩɨ 

ɢɡɭɱɟɧɢɸ ɹɜɥɟɧɢɹ ɞɢɮɪɚɤɰɢɢ ɫɜɟɬɚ. 

 

Ɋɢɫɭɧɨɤ 27 – ɋɤɪɢɧɲɨɬ ɜɬɨɪɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

 

Ɋɢɫɭɧɨɤ 28 – ɋɤɪɢɧɲɨɬ ɬɪɟɬɶɟɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɜ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɫ ɜɢɪɬɭɚɥɶɧɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɨɥɹɦɢ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ. ɋɬɭɞɟɧɬ ɜ ɥɟɜɨɦ ɦɟɧɸ 
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ɜɵɛɢɪɚɟɬ ɧɚɱɚɥɶɧɵɟ ɞɚɧɧɵɟ ɢ ɭɩɪɚɜɥɹɟɬ ɩɪɨɰɟɫɫɨɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɫ 

ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ ɩɪɚɜɨɝɨ ɦɟɧɸ, ɩɨɫɥɟ ɱɟɝɨ ɟɦɭ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 

ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɪɢɫɭɧɨɤ 29).  

 

Ɋɢɫɭɧɨɤ 29 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɞɟɦɨɧɫɬɪɚɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɢ ɮɢɤɫɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɩɟɪɟɯɨɞɢɬ ɧɚ ɫɬɪɚɧɢɰɭ ɫ ɩɨɹɫɧɟɧɢɹɦɢ ɨ ɩɨɞɝɨɬɨɜɤɟ ɨɬɱɟɬɚ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɬɨɦ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɨɬɱɟɬ ɫɞɚɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɸ (ɪɢɫɭɧɨɤ 30). ɇɚ ɷɬɨɣ ɠɟ 

ɫɬɪɚɧɢɰɟ ɪɚɡɦɟɳɟɧɵ ɤɧɨɩɤɢ ɞɥɹ ɜɨɡɜɪɚɬɚ ɧɚ ɝɥɚɜɧɭɸ ɫɬɪɚɧɢɰɭ, ɧɚɡɚɞ ɢ ɤɧɨɩɤɚ 

ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ, ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɨɬɨɪɭɸ ɡɚɩɢɫɵɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 

ɩɨɥɶɡɨɜɚɬɟɥɟ, ɬɟɦɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɢ ɞɚɬɟ ɜɵɩɨɥɧɟɧɢɹ.  
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Ɋɢɫɭɧɨɤ 30 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ 

ɂɧɬɟɪɮɟɣɫɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 2 ɢ 3 ɚɧɚɥɨɝɢɱɧɵ ɢɧɬɟɪɮɟɣɫɭ 

ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɪɚɛɨɬɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɬɪɚɧɢɰ ɧɚ ɤɨɬɨɪɵɯ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ 

ɮɢɡɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. 

ɇɚ ɪɢɫɭɧɤɚɯ 31-35 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɤɪɢɧɲɨɬɵ ɢɧɬɟɪɮɟɣɫɚ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɵ 2. 

 

 

Ɋɢɫɭɧɨɤ 31 – ɋɤɪɢɧɲɨɬ ɩɟɪɜɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 
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Ɋɢɫɭɧɨɤ 32 – ɋɤɪɢɧɲɨɬ ɜɬɨɪɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 

 

Ɋɢɫɭɧɨɤ 33 – ɋɤɪɢɧɲɨɬ ɬɪɟɬɶɟɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 
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Ɋɢɫɭɧɨɤ 34 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɞɟɦɨɧɫɬɪɚɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 

 

 

Ɋɢɫɭɧɨɤ 35 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɡɚɜɟɪɲɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 

 

ɇɚ ɪɢɫɭɧɤɚɯ 36-40 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɤɪɢɧɲɨɬɵ ɢɧɬɟɪɮɟɣɫɚ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɵ 3. 
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Ɋɢɫɭɧɨɤ 36 – ɋɤɪɢɧɲɨɬ ɩɟɪɜɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

 

Ɋɢɫɭɧɨɤ 37 – ɋɤɪɢɧɲɨɬ ɜɬɨɪɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 
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Ɋɢɫɭɧɨɤ 38 – ɋɤɪɢɧɲɨɬ ɬɪɟɬɶɟɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

 

Ɋɢɫɭɧɨɤ 39 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɞɟɦɨɧɫɬɪɚɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 
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Ɋɢɫɭɧɨɤ 40 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɡɚɜɟɪɲɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

2.2 ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɫɢɫɬɟɦɵ 

 

2.2.1 Ȼɚɡɚ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɩɨɥɧɨɰɟɧɧɨɣ ɪɚɛɨɬɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɫ ɭɱɟɬɧɵɦɢ ɡɚɩɢɫɹɦɢ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɛɵɥɚ ɫɨɡɞɚɧɚ ɛɚɡɚ ɞɚɧɧɵɯ virtual_lab, ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɪɟɯ ɬɚɛɥɢɰ 

(userdata, lab, interfaceout), ɫɨɞɟɪɠɚɳɢɯ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɥɶɡɨɜɚɬɟɥɹɯ, 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ ɢ ɞɚɧɧɵɯ, ɜɵɜɨɞɢɦɵɯ ɧɚ ɷɤɪɚɧ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. 

 

 
 

Ɋɢɫɭɧɨɤ 41 – ɋɤɪɢɧɲɨɬ ɫɨɡɞɚɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ 
 



 

50 
 

 
 

Ɋɢɫɭɧɨɤ 42 – ɋɤɪɢɧɲɨɬ ɫɬɪɭɤɬɭɪɵ ɬɚɛɥɢɰɵ userdata 
 

 
 

Ɋɢɫɭɧɨɤ 43 – ɋɤɪɢɧɲɨɬ ɫɬɪɭɤɬɭɪɵ ɬɚɛɥɢɰɵlab 
 

 

Ɋɢɫɭɧɨɤ 44 – ɋɤɪɢɧɲɨɬ ɫɬɪɭɤɬɭɪɵ ɬɚɛɥɢɰɵ interfaceout 
 

ɋɨɡɞɚɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɯɪɚɧɢɬɶ ɩɨɜɬɨɪɹɸɳɭɸɫɹ ɢɧɮɨɪɦɚɰɢɸ 

ɢ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɛɵɫɬɪɨ ɢ ɭɩɨɪɹɞɨɱɟɧɧɨ ɟɟ ɜɵɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ sql-

ɡɚɩɪɨɫɨɜ ɜɧɟɞɪɟɧɧɵɯ ɜ ɜɟɛ-ɫɬɪɚɧɢɰɵ ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ php. 

 

2.2.2 Ɋɚɡɦɟɬɤɚ ɢ ɮɭɧɤɰɢɨɧɚɥ ɜɟɛ-ɫɬɪɚɧɢɰ 

 

Ⱦɥɹ ɧɚɱɚɥɶɧɨɣ ɫɬɪɚɧɢɰɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» ɢɥɢ ɫɬɪɚɧɢɰɵ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ 
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index.php, ɫ ɪɚɫɲɢɪɟɧɢɟɦ php ɞɥɹ ɪɚɛɨɬɵ ɮɭɧɤɰɢɨɧɚɥɚ ɨɱɢɫɬɤɢ ɬɟɤɭɳɟɣ 

ɫɟɫɫɢɢ. ɋ ɩɨɦɨɳɶɸ html ɪɚɡɦɟɬɤɢ ɢ css ɫɬɢɥɟɣ ɛɵɥ ɫɨɡɞɚɧ ɞɢɡɚɣɧ ɷɬɨɣ 

ɫɬɪɚɧɢɰɵ, ɚ ɬɚɤɠɟ ɨɬɩɪɚɜɤɚ ɞɚɧɧɵɯ ɢ ɩɪɨɜɟɪɤɚ ɡɚɩɨɥɧɟɧɢɹ ɩɨɥɟɣ ɫ ɩɨɦɨɳɶɸ 

javascript-ɮɭɧɤɰɢɣ. ɇɚ ɫɬɪɚɧɢɰɟ ɪɚɡɦɟɳɟɧɵ ɞɜɟ ɮɨɪɦɵ ɫ ɤɧɨɩɤɚɦɢ, ɞɥɹ 

ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɫɬɪɚɧɢɰɭ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɫɬɪɚɧɢɰɭ ɜɯɨɞɚ ɜ 

ɫɢɫɬɟɦɭ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɠɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ. ɇɚ ɪɢɫɭɧɤɟ 45 ɩɪɟɞɫɬɚɜɥɟɧ 

ɫɤɪɢɧɲɨɬ ɤɨɞɚ ɮɚɣɥɚ index.php. 

Ɋɚɡɦɟɬɤɭ ɫɬɪɚɧɢɰɵ ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɞɟɪɠɢɬ ɮɚɣɥ userreg.html, ɜ ɤɨɬɨɪɨɦ 

ɫɨɞɟɪɠɢɬɫɹ ɤɨɞ (ɪɢɫɭɧɨɤ 46), ɞɨɛɚɜɥɹɸɳɢɣ ɧɚ ɫɬɪɚɧɢɰɭ ɮɨɪɦɭ ɫ input-ɩɨɥɹɦɢ 

ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ ɨ ɧɨɜɨɦ ɩɨɥɶɡɨɜɚɬɟɥɟ, ɤɧɨɩɤɭ, ɨɬɩɪɚɜɥɹɸɳɢɟ ɜɜɟɞɟɧɧɵɟ 

ɞɚɧɧɵɟ ɜ phpɮɚɣɥ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ, ɤɧɨɩɤɭ ɜɵɯɨɞɚ ɧɚ 

ɫɬɪɚɧɢɰɭ ɚɜɬɨɪɢɡɚɰɢɢ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɷɬɨɣ ɫɬɪɚɧɢɰɟ ɬɨɠɟ ɟɫɬɶ javascript ɮɭɧɤɰɢɹ, ɩɪɨɜɟɪɹɸɳɚɹ 

ɩɭɫɬɵɟ ɩɨɥɹ ɜ ɮɨɪɦɟ, ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɤɨɬɨɪɵɯ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨ ɬɨɦ, 

ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɭɠɧɨ ɡɚɩɨɥɧɢɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɹ. 

ɉɨɫɥɟ ɜɜɨɞɚ ɞɚɧɧɵɯ ɧɚ ɫɬɪɚɧɢɰɟ ɚɜɬɨɪɢɡɚɰɢɢ ɢ ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ 

«ɜɯɨɞ», ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɫɬɪɚɧɢɰɭ ɜɯɨɞɚ, ɨɧɚ ɠɟ – ɫɬɪɚɧɢɰɚ 

ɦɟɧɸ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. Ʉɨɞ ɷɬɨɣ ɫɬɪɚɧɢɰɵ ɫɨɞɟɪɠɢɬ ɮɚɣɥ 

authorization.php (ɪɢɫɭɧɤɢ 47, 48). Ʉɨɞ ɷɬɨɝɨ ɮɚɣɥɚ ɩɪɨɢɡɜɨɞɢɬ ɨɛɪɚɛɨɬɤɭ 

ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɮɨɪɦɵ ɫɬɪɚɧɢɰɵ ɚɜɬɨɪɢɡɚɰɢɢ, ɢ ɜɵɜɨɞɢɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɜɟɛ-ɫɬɪɚɧɢɰɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ 

ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ. 
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Ɋɢɫɭɧɨɤ 45 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ index.php 
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Ɋɢɫɭɧɨɤ 46 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ userreg.html 

 

 

Ɋɢɫɭɧɨɤ 47 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ authorization.php 
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Ɋɢɫɭɧɨɤ 48 – ɋɤɪɢɧɲɨɬ ɩɪɨɞɨɥɠɟɧɢɹ ɤɨɞɚ authorization.php 

 

ɉɪɢ ɨɬɤɪɵɬɢɢ ɷɬɨɣ ɫɬɪɚɧɢɰɵ ɡɚɩɭɫɤɚɟɬɫɹ ɮɭɧɤɰɢɹ session_start, ɤɨɬɨɪɚɹ 

ɫɨɡɞɚɟɬ ɧɨɜɭɸ ɫɟɫɫɢɸ, ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɧɚ ɜɫɟɯ 

ɫɬɪɚɧɢɰɚɯ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ (ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ). Ⱦɚɥɟɟ php ɤɨɞ ɡɚɩɢɫɵɜɚɟɬ ɜ ɧɨɜɵɟ 

ɩɟɪɟɦɟɧɧɵɟ ɞɚɧɧɵɟ ɢɡ ɮɚɣɥɚ ɫɟɫɫɢɢ ɢ ɩɪɨɜɟɪɹɟɬ ɷɬɢ ɩɟɪɟɦɟɧɧɵɟ, ɧɚ ɧɚɥɢɱɢɟ 

ɢɧɮɨɪɦɚɰɢɢ. ȿɫɥɢ ɜ ɧɢɯ ɧɢɱɟɝɨ ɧɟ ɡɚɩɢɫɚɥɨɫɶ, ɬɨ ɜ ɷɬɢ ɩɟɪɟɦɟɧɧɵɟ 

ɡɚɩɢɫɵɜɚɸɬɫɹ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ post ɫɨ ɫɬɪɚɧɢɰɵ ɚɜɬɨɪɢɡɚɰɢɢ, 

ɩɨɫɥɟ ɱɟɝɨ, ɢɧɮɨɪɦɚɰɢɹ ɢɡ ɷɬɢɯ ɩɟɪɟɦɟɧɧɵɯ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɮɚɣɥ ɫɟɫɫɢɢ. ɗɬɨ 
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ɫɞɟɥɚɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɛɵɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɧɚ ɷɬɭ ɫɬɪɚɧɢɰɭ ɧɟ ɬɨɥɶɤɨ 

ɫɨ ɫɬɪɚɧɢɰɵ ɚɜɬɨɪɢɡɚɰɢɢ (ɜ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɢ ɪɟɚɥɢɡɨɜɚɧɚ ɤɧɨɩɤɚ «ɇɚɡɚɞ»). 

ɉɨɫɥɟ ɷɬɨɝɨ, ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ, ɩɨɥɭɱɟɧɧɵɟ ɨɞɧɢɦ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɫɩɨɫɨɛɨɜ, ɩɪɨɜɟɪɹɸɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. ɋɨɡɞɚɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɛɚɡɟ ɞɚɧɧɵɯ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɪɨɫ, ɩɨɥɭɱɚɸɳɢɣ ɜɫɟ ɡɚɩɢɫɢ ɢɡ ɬɚɛɥɢɰɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

(ɬɚɛɥɢɰɚ lab), ɢ ɡɚɩɪɨɫ ɜ ɬɚɛɥɢɰɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (ɬɚɛɥɢɰɚ userdata), ɧɚ ɧɚɥɢɱɢɟ 

ɡɚɩɢɫɢ ɫ ɬɚɤɢɦ ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ ɢ, ɟɫɥɢ ɪɟɡɭɥɶɬɚɬ ɧɟ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɪɨɫ ɧɚ ɬɢɩ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ (ɩɪɟɩɨɞɚɜɚɬɟɥɶɫɤɢɣ) ɜ ɷɬɭ ɠɟ 

ɬɚɛɥɢɰɭ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɢ ɷɬɨɝɨ ɡɚɩɪɨɫɚ ɧɟ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɡɚɩɪɨɫ, ɧɚ ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɨ ɫɬɭɞɟɧɬɚɯ, ɜɵɩɨɥɧɢɜɲɢɯ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ, ɪɟɡɭɥɶɬɚɬ ɤɨɬɨɪɨɝɨ ɜɵɜɨɞɢɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɟ. ɉɨɫɥɟ ɜɵɜɨɞɚ ɬɚɛɥɢɰɵ, 

ɧɚ ɫɬɪɚɧɢɰɟ ɫɨɡɞɚɟɬɫɹ ɫɩɢɫɨɤ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɡɚɩɪɨɫɚ, ɫ 

ɤɧɨɩɤɚɦɢ ɩɟɪɟɯɨɞɚ ɤ ɢɯ ɜɵɩɨɥɧɟɧɢɸ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɧɨɩɤɚ 

ɜɵɯɨɞɚ ɧɚ ɫɬɪɚɧɢɰɭ ɚɜɬɨɪɢɡɚɰɢɢ. ȼ ɫɥɭɱɚɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɧɚ 

ɡɚɩɪɨɫ ɨ ɬɢɩɟ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ ɜɵɜɨɞ ɬɚɛɥɢɰɵ ɩɪɨɩɭɫɤɚɟɬɫɹ. ȼ ɫɥɭɱɚɟ 

ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɡɚɩɪɨɫɚ ɧɚ ɧɚɥɢɱɢɟ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɩɨɥɭɱɟɧɧɵɦɢ 

ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ, ɧɚ ɫɬɪɚɧɢɰɭ ɜɵɜɨɞɢɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɨɛɳɟɧɢɟ ɢ 

ɤɧɨɩɤɚ ɜɵɯɨɞɚ. 

Ʉɧɨɩɤɢ ɩɟɪɟɯɨɞɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɝɟɧɟɪɢɪɭɸɬɫɹ ɞɥɹ ɜɫɟɯ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ ɨɞɢɧɚɤɨɜɨ ɜ ɜɢɞɟ ɮɨɪɦɵ ɫ ɩɨɥɟɦ input (ɬɢɩ button), ɤɨɬɨɪɚɹ, ɩɪɢ ɧɚɠɚɬɢɢ 

ɧɚ ɤɧɨɩɤɭ, ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɩɟɪɜɭɸ ɫɬɪɚɧɢɰɭ ɫ ɬɟɨɪɢɟɣ, 

ɩɟɪɟɞɚɜɚɹ ɦɟɬɨɞɨɦ get ɧɨɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ.  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɟɪɟɯɨɞɢɬ ɤ ɬɟɨɪɢɢ ɨɛ 

ɷɬɨɣ ɪɚɛɨɬɟ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɧɚ ɬɪɟɯ ɫɬɪɚɧɢɰɚɯ, ɤɨɞ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɪɟɯ 

ɮɚɣɥɚɯ lr_page1, lr_page2, lr_page3 ɫ ɪɚɫɲɢɪɟɧɢɟɦ .phpɞɥɹ ɝɟɧɟɪɚɰɢɢ ɪɚɡɧɨɣ 

ɜɵɜɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɦɟɪɚ ɪɚɛɨɬɵ.  

Ɍɟɨɪɢɹ ɪɚɡɞɟɥɟɧɚ ɩɨ ɫɬɪɚɧɢɰɚɦ ɧɚ ɰɟɥɶ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ, ɩɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 

Ɋɚɡɦɟɬɤɚ ɢ ɞɢɡɚɣɧ ɜɫɟɯ ɬɪɟɯ ɫɬɪɚɧɢɰ ɩɨɥɧɨɫɬɶɸ ɨɞɢɧɚɤɨɜɵɣ, ɢɡɦɟɧɹɟɬɫɹ 
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ɬɨɥɶɤɨ ɤɨɧɬɟɧɬ, ɜɵɜɨɞɢɦɵɣ ɧɚ ɷɬɢɯ ɫɬɪɚɧɢɰɚɯ. Ʉɨɞ ɨɞɧɨɣ ɢɡ ɬɚɤɢɯ ɫɬɪɚɧɢɰ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 49. 

 

Ɋɢɫɭɧɨɤ 49 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ lr_page1.php 

 

Ɇɟɬɨɞɨɦ getɮɚɣɥ ɩɨɥɭɱɚɟɬ ɧɨɦɟɪ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɩɨɫɥɟ ɱɟɝɨ 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɞɟɥɚɟɬ ɡɚɩɪɨɫ ɧɚ ɧɚɡɜɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

ɢɡ ɬɚɛɥɢɰɵ lab. Ɋɚɡɦɟɬɤɚ ɫɬɪɚɧɢɰɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɭɦɹ ɛɥɨɤɚɦɢ – ɬɟɤɫɬɨɜɵɦ ɢ 

ɛɥɨɤɨɦ ɢɡɨɛɪɚɠɟɧɢɹ. ɋ ɩɨɦɨɳɶɸ html-ɬɟɝɚ img ɧɚ ɫɬɪɚɧɢɰɭ ɡɚɝɪɭɠɚɟɬɫɹ 

ɢɡɨɛɪɚɠɟɧɢɟ ɞɥɹ ɧɨɦɟɪɚ ɬɟɤɭɳɟɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɫɦ. ɫɬɪɨɤɭ 30, ɪɢɫɭɧɨɤ 

49), ɜ ɬɟɤɫɬɨɜɵɣ ɛɥɨɤ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɤɭɳɟɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, 

ɜɵɜɨɞɢɬɫɹ ɪɚɡɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɰɟɥɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ. ɉɨɫɥɟ ɷɬɢɯ ɞɜɭɯ ɛɥɨɤɨɜ 

ɧɚ ɫɬɪɚɧɢɰɭ ɜɵɜɨɞɢɬɫɹ ɛɥɨɤ, ɫɨɞɟɪɠɚɳɢɣ ɬɪɢ ɮɨɪɦɵ ɫ ɤɧɨɩɤɚɦɢ, ɞɥɹ ɩɟɪɟɯɨɞɚ 
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ɧɚ ɩɪɟɞɵɞɭɳɭɸ ɫɬɪɚɧɢɰɭ, ɫɥɟɞɭɸɳɭɸ ɫɬɪɚɧɢɰɭ ɢ ɝɥɚɜɧɭɸ ɫɬɪɚɧɢɰɭ. ȼ ɫɥɭɱɚɟ 

ɫɬɪɚɧɢɰɵ lr_page1 ɩɟɪɟɯɨɞ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚɡɚɞ ɢ ɧɚ ɝɥɚɜɧɭɸ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɟɝɨ 

ɧɚ ɨɞɧɭ ɢ ɬɭ ɠɟ ɫɬɪɚɧɢɰɭ – authorization, ɪɚɛɨɬɚ ɤɨɬɨɪɨɣ ɛɟɡ ɩɨɥɭɱɟɧɢɹ ɥɨɝɢɧɚ 

ɢ ɩɚɪɨɥɹ ɨɩɢɫɚɧɚ ɪɚɧɟɟ.  

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ ɞɚɥɟɟ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɩɟɪɟɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɫɬɪɚɧɢɰɵ.  

Ɋɚɡɦɟɬɤɚ ɫɬɪɚɧɢɰ lr_page2 ɢ lr_page3 ɬɚɤɚɹ ɠɟ, ɤɚɤ ɢ ɭ ɫɬɪɚɧɢɰɵ lr_page1. 

ȼ ɛɥɨɤɟ ɢɡɨɛɪɚɠɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɚɬɢɱɟɫɤɚɹ ɮɨɬɨɝɪɚɮɢɹ ɞɥɹ ɜɵɛɪɚɧɧɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɜ ɬɟɤɫɬɨɜɨɦ ɛɥɨɤɟ ɜɵɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɪɚɬɤɢɯ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɫɜɟɞɟɧɢɹɯ (lr_page2) ɢ ɩɨɪɹɞɤɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ (lr_page3). 

Ʉɧɨɩɤɚ «Ⱦɚɥɟɟ» ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɫɬɪɚɧɢɰɭ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɢ ɞɟɦɨɧɫɬɪɚɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ process, ɤɨɞ 

ɤɨɬɨɪɨɣ ɫɨɞɟɪɠɢɬɫɹ ɜ ɮɚɣɥɟ process.php (ɪɢɫɭɧɤɢ 50–55). ɋ ɩɨɦɨɳɶɸ html 

ɪɚɡɦɟɬɤɢ ɢ ɫɬɢɥɟɣ css ɫɞɟɥɚɧ ɞɢɡɚɣɧ ɷɬɨɣ ɫɬɪɚɧɢɰɵ, ɜɤɥɸɱɚɸɳɢɣ ɥɟɜɨɟ ɦɟɧɸ 

ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ, ɤɪɚɬɤɭɸ ɢɧɫɬɪɭɤɰɢɸ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɰɟɫɫɨɦ, ɩɪɚɜɨɟ ɦɟɧɸ ɭɩɪɚɜɥɟɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢ 

ɧɢɠɧɟɟ ɦɟɧɸ ɞɥɹ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɫɬɪɚɧɢɰɚɦɢ.  

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɫɬɪɚɧɢɰɚ ɨɛɪɚɳɚɟɬɫɹ ɤ ɬɟɤɭɳɟɣ ɫɟɫɫɢɢ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɩɪɨɢɡɜɨɞɢɬ ɡɚɩɪɨɫ ɧɚ 

ɧɚɥɢɱɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɬɚɤɢɦ ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ (ɪɢɫɭɧɨɤ 50). ȿɫɥɢ ɫɟɫɫɢɹ ɩɨ 

ɤɚɤɢɦ-ɬɨ ɩɪɢɱɢɧɚɦ ɛɵɥɚ ɩɪɟɪɜɚɧɚ, ɡɚɩɪɨɫ ɜɟɪɧɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɛɭɞɟɬ ɩɪɟɞɥɨɠɟɧɨ ɜɨɣɬɢ ɜ ɫɢɫɬɟɦɭ ɡɚɧɨɜɨ. 
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Ɋɢɫɭɧɨɤ 50 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ process.php. Ɂɚɩɪɨɫ ɜ ȻȾ 

ȼ ɫɥɭɱɚɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɡɚɩɪɨɫɚ, ɮɚɣɥ ɩɪɨɢɡɜɨɞɢɬ ɟɳɟ ɨɞɢɧ 

ɡɚɩɪɨɫ ɧɚ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɥɶɡɨɜɚɬɟɥɟ (ɎɂɈ, ɧɨɦɟɪ ɡɚɱɟɬɧɨɣ ɤɧɢɠɤɢ) ɢ ɨ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ.  

Ⱦɚɥɟɟ, ɮɚɣɥ ɝɟɧɟɪɢɪɭɟɬ ɪɚɡɦɟɬɤɭ ɞɥɹ ɬɪɟɯ ɪɚɡɧɵɯ ɪɚɛɨɬ ɫ ɪɚɡɧɵɦɢ 

ɤɧɨɩɤɚɦ ɢ ɫɤɪɢɩɬɚɦɢ (ɮɭɧɤɰɢɨɧɚɥ ɩɪɨɰɟɫɫɚ ɞɟɦɨɧɫɬɪɚɰɢɢ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ» ɨɩɢɫɚɧ ɜ ɩɭɧɤɬɟ 

2.2.3).  

ɉɨɫɥɟ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ js-ɮɚɣɥɨɜ ɢ ɫɨɡɞɚɧɢɹ ɛɥɨɤɚ ɞɥɹ ɨɬɪɢɫɨɜɤɢ 

ɫɰɟɧɵ ɜɢɡɭɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɪɢɫɭɧɨɤ 51), 

ɝɟɧɟɪɢɪɭɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɥɟɜɨɟ (ɪɢɫɭɧɨɤ 52) ɢ ɩɪɚɜɨɟ ɦɟɧɸ (ɪɢɫɭɧɨɤ 53), 

ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɦɟɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ.  

ɉɟɪɟɞ ɫɨɡɞɚɧɢɟɦ ɩɪɚɜɨɝɨ ɦɟɧɸ, ɧɚ ɫɬɪɚɧɢɰɟ ɪɚɡɦɟɳɚɸɬɫɹ ɩɭɫɬɵɟ ɩɨɥɹ 

ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɬɭɞɟɧɬɟ, ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɢ ɞɚɬɟ 

ɜɵɩɨɥɧɟɧɢɹ (ɪɢɫɭɧɨɤ 53, ɫɬɪɨɤɢ 189-194). 

Ɂɚɬɟɦ ɪɚɡɦɟɳɚɟɬɫɹ ɧɢɠɧɢɣ ɛɥɨɤ ɫ ɤɧɨɩɤɚɦɢ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɫɬɪɚɧɢɰɚɦɢ 

(ɪɢɫɭɧɨɤ 54). 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɧɢɠɧɟɝɨ ɤɨɧɬɟɣɧɟɪɚ ɫ ɤɧɨɩɤɚɦɢ ɩɟɪɟɯɨɞɚ, ɜ ɮɚɣɥɟ 

process.php ɩɨɞɤɥɸɱɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ js-ɮɚɣɥɵ ɫ ɬɚɣɦɟɪɨɦ ɢ ɞɚɬɨɣ, ɚ 

ɬɚɤɠɟ ɡɚɩɭɫɤɚɟɬɫɹ javascript-ɮɭɧɤɰɢɹ, ɡɚɩɨɥɧɹɸɳɚɹ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɩɭɫɬɵɟ 

ɩɨɥɹ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɬɭɞɟɧɬɟ ɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ (ɪɢɫɭɧɨɤ 55). 
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Ɋɢɫɭɧɨɤ 51 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ process.php. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɜɧɟɲɧɢɦ js-ɮɚɣɥɚɦ 
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Ɋɢɫɭɧɨɤ 52 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ process.php. ɋɨɡɞɚɧɢɟ ɥɟɜɨɝɨ ɦɟɧɸ 
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Ɋɢɫɭɧɨɤ 53 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ process.php. ɋɨɡɞɚɧɢɟ ɩɪɚɜɨɝɨ ɦɟɧɸ 

 

 

Ɋɢɫɭɧɨɤ 54 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ process.php. ɋɨɡɞɚɧɢɟ ɧɢɠɧɟɝɨ ɦɟɧɸ 

 

ɉɪɨɢɡɜɟɞɹ ɜɫɟ ɢɡɦɟɪɟɧɢɹ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «Ⱦɚɥɟɟ», 

ɤɨɬɨɪɚɹ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɟɝɨ ɧɚ ɫɬɪɚɧɢɰɭ ɩɨɞɝɨɬɨɜɤɢ ɨɬɱɟɬɚ ɨ ɜɵɩɨɥɧɟɧɢɢ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ.  

Ʉɨɞ ɫɬɪɚɧɢɰɵ (ɪɢɫɭɧɨɤ 56) ɫɨɞɟɪɠɢɬɫɹ ɜ ɮɚɣɥɟ endpage.php, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ html-ɪɚɡɦɟɬɤɭ ɜ ɫɬɢɥɟ ɜɫɟɯ ɩɪɟɞɵɞɭɳɢɯ ɫɬɪɚɧɢɰ ɢ ɫɨɫɬɨɢɬ 

ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɛɥɨɤɚ ɫ ɩɨɪɹɞɤɨɦ ɩɨɞɝɨɬɨɜɤɢ ɨɬɱɟɬɚ, ɡɚɜɢɫɹɳɢɦ ɨɬ ɧɨɦɟɪɚ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɢ ɧɢɠɧɢɦ ɛɥɨɤɨɦ ɤɧɨɩɨɤ, ɞɥɹ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ 

ɫɬɪɚɧɢɰɚɦɢ.  
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Ɋɢɫɭɧɨɤ 55 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ process.php. Ɂɚɩɨɥɧɟɧɢɟ ɩɨɥɟɣ ɨ ɫɬɭɞɟɧɬɟ 

 

 

Ɋɢɫɭɧɨɤ 56 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ endpage.php 

 

ɋɬɪɚɧɢɰɚ ɩɨɥɭɱɚɟɬ ɞɚɧɧɵɟ ɨ ɧɨɦɟɪɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɢ ɧɨɦɟɪɟ 

ɫɬɭɞɟɧɬɚ ɦɟɬɨɞɨɦ getɨɬ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɚɧɢɰɵ, ɩɪɨɢɡɜɨɞɢɬ ɡɚɩɪɨɫ ɜ ɛɚɡɭ 

ɞɚɧɧɵɯ ɧɚ ɧɚɢɦɟɧɨɜɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɞɥɹ ɜɵɜɨɞɚ ɜ ɡɚɝɨɥɨɜɨɤ h1, 
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ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɝɟɧɟɪɢɪɭɟɬ ɬɟɤɫɬɨɜɵɣ ɛɥɨɤ, ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ 

ɩɨɪɹɞɤɨɦ ɜɵɩɨɥɧɟɧɢɹ. ɇɢɠɧɢɣ ɛɥɨɤ ɤɧɨɩɨɤ ɩɟɪɟɯɨɞɚ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɩɪɟɞɵɞɭɳɭɸ ɫɬɪɚɧɢɰɭ, ɧɚ ɝɥɚɜɧɭɸ ɫɬɪɚɧɢɰɭ, ɚ ɬɚɤɠɟ, ɩɪɢ 

ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «Ɂɚɜɟɪɲɢɬɶ ɜɵɩɨɥɧɟɧɢɟ» ɨɬɩɪɚɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɨ ɧɨɦɟɪɟ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɢ ɧɨɦɟɪɟ ɫɬɭɞɟɧɬɚ ɦɟɬɨɞɨɦ getɢ ɞɚɬɟ ɜɵɩɨɥɧɟɧɢɹ (ɫɤɪɢɩɬ 

ɡɚɩɨɥɧɟɧɢɹ ɩɨɥɹ – ɫɬɪɨɤɚ 70, ɪɢɫɭɧɨɤ 56) ɦɟɬɨɞɨɦ post ɜ phpɮɚɣɥ add_data, ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ. 

Ɏɚɣɥ add_dataɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ php-ɤɨɞ (ɪɢɫɭɧɨɤ 57) ɨɛɪɚɛɨɬɤɢ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢɡ ɞɜɭɯ ɮɚɣɥɨɜ – userreg (ɮɨɪɦɚ ɡɚɩɨɥɧɟɧɢɹ ɞɚɧɧɵɯ 

ɪɟɝɢɫɬɪɚɰɢɢ) ɢ endpage (ɫɬɪɚɧɢɰɚ ɩɨɞɝɨɬɨɜɤɢ ɨɬɱɟɬɚ ɨ ɜɵɩɨɥɧɟɧɢɢ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ), ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɦɟɬɨɞɨɦ get ɡɚɩɨɥɧɹɟɬ ɩɟɪɟɦɟɧɧɭɸ 

action ɨɬɥɢɱɚɸɳɢɦɫɹ ɡɧɚɱɟɧɢɟɦ.  

 

 

Ɋɢɫɭɧɨɤ 57 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ add_data.php 
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Ɏɚɣɥ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɟɤɭɳɟɣ ɫɟɫɫɢɢ, ɡɚɩɨɥɧɹɟɬ ɩɟɪɟɦɟɧɧɵɟ ɨ ɥɨɝɢɧɟ ɢ 

ɩɚɪɨɥɟ ɥɢɛɨ ɢɡ ɫɟɫɫɢɢ (ɟɫɥɢ ɫɬɪɚɧɢɰɚ ɨɬɤɪɵɥɚɫɶ ɢɡ endpage, ɬɨ ɫɟɫɫɢɹ ɯɪɚɧɢɬ 

ɷɬɢ ɞɚɧɧɵɟ), ɥɢɛɨ ɦɟɬɨɞɨɦ post (ɟɫɥɢ ɫɬɪɚɧɢɰɚ ɨɬɤɪɵɥɚɫɶ ɢɡ userreg, ɬɨ ɜ 

ɫɟɫɫɢɢ ɧɟɬ ɥɨɝɢɧɚ ɢ ɩɚɪɨɥɹ). ɉɨɫɥɟ ɷɬɨɝɨ ɫɨɡɞɚɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɛɚɡɟ ɞɚɧɧɵɯ 

ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɪɨɫ ɜ ɬɚɛɥɢɰɭ userdata ɧɚ ɧɚɥɢɱɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɬɚɤɢɦ 

ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɡɚɩɪɨɫɚ ɧɟ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɬɨ ɞɚɥɶɧɟɣɲɢɣ 

ɩɪɨɰɟɫɫ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɤɚɤɚɹ ɫɬɪɚɧɢɰɚ ɨɛɪɚɬɢɥɚɫɶ ɤ ɷɬɨɦɭ ɮɚɣɥɭ ɫɬɪɚɧɢɰɚ 

ɪɟɝɢɫɬɪɚɰɢɢ ɢɥɢ ɫɬɪɚɧɢɰɚ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ.  

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɮɚɣɥ ɜɵɜɨɞɢɬ ɧɚ ɫɬɪɚɧɢɰɭ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ 

ɪɟɝɢɫɬɪɚɰɢɢ, ɬɚɤ ɤɚɤ ɬɚɤɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɠɟ ɟɫɬɶ ɜ ɛɞ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ, 

ɡɚɩɨɥɧɹɸɬɫɹ ɩɟɪɟɦɟɧɧɵɟ ɨ ɧɨɦɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɨɦɟɪɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɢ 

ɞɚɬɟ ɜɵɩɨɥɧɟɧɢɹ (ɞɚɧɧɵɦɢ ɩɨɥɭɱɟɧɧɵɦɢ ɦɟɬɨɞɨɦ get), ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɪɨɫ 

ɜ ɬɚɛɥɢɰɭ interfaceout ɧɚ ɧɚɥɢɱɢɟ ɡɚɩɢɫɢ ɫ ɬɚɤɢɦɢ ɞɚɧɧɵɦɢ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ 

ɡɚɩɪɨɫɚ ɧɟ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɪɨɫ ɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɷɬɨɣ 

ɡɚɩɢɫɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɞɚɬɵ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɞɨɛɚɜɥɹɟɬɫɹ ɧɨɜɚɹ ɡɚɩɢɫɶ ɜ 

ɬɚɛɥɢɰɭ interfaceout, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɞɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨɦ ɞɨɛɚɜɥɟɧɢɢ 

ɡɚɩɢɫɢ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. 

ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɡɚɩɪɨɫ ɜ ɬɚɛɥɢɰɭ userdata ɧɚ ɧɚɥɢɱɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ 

ɬɟɤɭɳɢɦ ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɬɨ ɞɚɥɶɧɟɣɲɢɣ ɩɪɨɰɟɫɫ ɬɚɤ ɠɟ 

ɡɚɜɢɫɢɬ ɨɬ ɨɛɪɚɬɢɜɲɟɣɫɹ ɫɬɪɚɧɢɰɵ ɤ ɷɬɨɦɭ ɮɚɣɥɭ. 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɬɨ ɛɵɥɚ ɫɬɪɚɧɢɰɚ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ, ɬɨ ɜɵɜɨɞɢɬɫɹ 

ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɚɜɬɨɪɢɡɚɰɢɢ, ɬɚɤ ɤɚɤ ɧɟɚɜɬɨɪɢɡɨɜɚɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɧɟ 

ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ. ȼ ɫɥɭɱɚɟ ɫɬɪɚɧɢɰɵ ɪɟɝɢɫɬɪɚɰɢɢ – ɜ 

ɩɟɪɟɦɟɧɧɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɞɚɧɧɵɟ ɨɛ ɢɦɟɧɢ ɢ ɨɬɱɟɫɬɜɟ (ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ 

postɨɬ userreg) ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɪɨɫ ɧɚ ɞɨɛɚɜɥɟɧɢɟ ɡɚɩɢɫɢ ɜ ɬɚɛɥɢɰɭ userdata, 

ɜ ɤɨɬɨɪɭɸ ɡɚɩɢɫɵɜɚɸɬɫɹ ɎɂɈ, ɧɨɦɟɪ ɡɚɱɟɬɧɨɣ ɤɧɢɠɤɢ ɢ ɬɢɩ ɚɤɤɚɭɧɬɚ, ɩɨ 

ɭɦɨɥɱɚɧɢɸ ɷɬɨ ɫɬɭɞɟɧɬ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɧɚ ɫɬɪɚɧɢɰɭ ɞɨɛɚɜɥɹɟɬɫɹ ɤɧɨɩɤɚ ɩɟɪɟɯɨɞɚ ɜ ɦɟɧɸ ɜɵɛɨɪɚ 

ɥɚɛɨɪɚɬɨɪɧɵɯ «ɇɚ ɝɥɚɜɧɭɸ». 
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2.2.3 ɋɨɡɞɚɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ» 

 

Ⱦɥɹ ɪɚɛɨɬɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɢ ɫɨɡɞɚɧɵ javascript-ɮɭɧɤɰɢɢ, 

ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɪɚɡɧɵɟ ɷɥɟɦɟɧɬɵ ɮɭɧɤɰɢɨɧɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɪɚɡɧɵɯ 

ɮɚɣɥɚɯ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .js, ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɟɪɜɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɮɚɣɥ 

process.phpɩɨɞɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ js-ɮɚɣɥɵ: date, timer, mainapp1. Ʉɪɨɦɟ ɷɬɨɝɨ, 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɛɢɛɥɢɨɬɟɤɭ three.js, ɮɚɣɥ 

ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɤɚɱɟɧɧɨɣ ɩɚɩɤɟ threejs. Ʉɨɞ 

ɩɨɞɤɥɸɱɟɧɢɹ ɷɬɢɯ ɮɚɣɥɨɜ ɩɨɤɚɡɚɧ ɪɚɧɟɟ. 

Ʉɨɞ date.jsɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 58 ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɞɜɭɯ ɮɭɧɤɰɢɣ, 

ɩɪɟɨɛɪɚɡɭɸɳɢɯ ɬɟɤɭɳɢɟ ɞɚɬɭ ɢ ɜɪɟɦɹ ɤɨɦɩɶɸɬɟɪɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɞɚɬɭ 

ɧɭɠɧɨɝɨ ɮɨɪɦɚɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 58 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ ɮɚɣɥɚ date.js 

 

Ʉɨɞ timer.js ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 59 ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɮɭɧɤɰɢɣ, 

ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬɫɹ ɧɚɠɚɬɢɟɦ ɧɚ ɤɧɨɩɤɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɩɪɟɨɛɪɚɡɭɸɳɢɟ 

ɬɟɤɭɳɟɟ ɜɪɟɦɹ ɤɨɦɩɶɸɬɟɪɚ ɜ ɮɨɪɦɚɬ ɬɚɣɦɟɪɚ, ɨɬɫɱɢɬɵɜɚɸɳɟɝɨ ɦɢɥɥɢɫɟɤɭɧɞɵ, 
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ɫɟɤɭɧɞɵ, ɦɢɧɭɬɵ ɨɬ ɧɭɥɹ. 

 

Ɋɢɫɭɧɨɤ 59 – ɋɤɪɢɧɲɨɬ ɤɨɞɚ ɮɚɣɥɚ timer.js 

 

ɋɚɦ ɬɚɣɦɟɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɫɬɪɚɧɢɰɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɟ input 

ɫɬɢɥɢɡɨɜɚɧɧɨɟ ɩɨɞ ɱɚɫɨɜɨɟ ɬɚɛɥɨ ɢ ɤɧɨɩɤɢ ɫɬɚɪɬɚ ɢ ɫɛɪɨɫɚ, ɡɚɩɭɫɤɚɸɳɢɟ 

ɮɭɧɤɰɢɢ startTIME, findTIME, clearALL (ɪɢɫɭɧɨɤ 60). 
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Ɋɢɫɭɧɨɤ 60 – ɋɤɪɢɧɲɨɬ ɱɚɫɬɢ ɫɬɪɚɧɢɰɵ ɫ ɫɟɤɭɧɞɨɦɟɪɨɦ ɢ ɤɧɨɩɤɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ  

 
Ʉɨɞ ɮɚɣɥɚ mainapp.js (ɪɢɫɭɧɤɢ 63-68) ɫɨɫɬɨɢɬ ɢɡ ɧɚɛɨɪɚ ɮɭɧɤɰɢɣ, 

ɤɨɬɨɪɵɟ ɨɬɪɢɫɨɜɵɜɚɸɬ ɫɰɟɧɭ ɫ 3D ɨɛɴɟɤɬɚɦɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ, 

ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɷɬɢ ɨɛɴɟɤɬɵ. ɍɫɥɨɜɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢɥɢ 

ɫɚɦɢɦɢ ɨɛɴɟɤɬɚɦɢ, ɟɫɥɢ ɡɚɩɭɳɟɧ ɤɚɤɨɣ-ɬɨ ɩɪɨɰɟɫɫ. 

Ⱦɥɹ ɜɢɪɬɭɚɥɶɧɨɣ ɞɟɦɨɧɫɬɪɚɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɚɧɢɦɚɰɢɢ ɜ ɜɢɞɟ 3D ɨɛɴɟɤɬɨɜ ɫɨ 

ɫɬɚɬɢɱɧɨɣ ɤɚɦɟɪɨɣ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ 

threejs, ɭɩɪɨɳɚɸɳɚɹ ɫɥɨɠɧɵɟ ɷɥɟɦɟɧɬɵ ɨɛɪɚɛɨɬɤɢ 3D ɝɪɚɮɢɤɢ.  

Ɏɢɡɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 

ɠɢɞɤɨɫɬɢ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɞɚɸɳɢɣ ɲɚɪɢɤ ɜ ɫɨɫɭɞ ɫ ɠɢɞɤɨɫɬɶɸ. ɍ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɦɚɬɟɪɢɚɥ, ɢɡ ɤɨɬɨɪɨɝɨ ɫɞɟɥɚɧ ɲɚɪɢɤ 

(ɫɬɚɥɶ, ɩɲɟɧɨ, ɫɜɢɧɟɰ), ɢ ɠɢɞɤɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɨɧ ɛɭɞɟɬ ɩɚɞɚɬɶ (ɤɚɫɬɨɪɨɜɨɟ 

ɦɚɫɥɨ, ɦɚɲɢɧɧɨɟ ɦɚɫɥɨ, ɝɥɢɰɟɪɢɧ). ɇɚ ɪɢɫɭɧɤɟ 61 ɩɨɤɚɡɚɧɨ ɦɟɧɸ ɜɵɛɨɪɚ 

ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. 

 

 
 
 

Ɋɢɫɭɧɨɤ 61 – ɋɤɪɢɧɲɨɬ ɮɪɚɝɦɟɧɬɚ ɫɬɪɚɧɢɰɵ ɫ ɦɟɧɸ ɜɵɛɨɪɚ ɢɫɯɨɞɧɵɯ 
ɮɢɡɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 
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ȼɢɪɬɭɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɧɟɤɨɬɨɪɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

(ɫɬɨɥɚ), ɫ ɪɚɡɦɟɳɟɧɧɵɦɢ ɧɚ ɧɟɣ ɫɬɟɤɥɹɧɧɵɦ ɫɨɫɭɞɨɦ, ɥɢɧɟɣɤɨɣ ɢ ɲɬɚɬɢɜɨɦ, 

ɞɥɹ ɫɛɪɨɫɚ ɲɚɪɢɤɚ (ɪɢɫɭɧɨɤ 62). 

 

Ɋɢɫɭɧɨɤ 62 – ɍɫɬɚɧɨɜɤɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 1  

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɮɚɣɥɟ mainapp1.js ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ 

three.js, ɚ ɬɚɤɠɟ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɯ javascript-ɮɭɧɤɰɢɣ ɛɵɥɚ ɫɨɡɞɚɧɚ 

ɜɢɪɬɭɚɥɶɧɚɹ ɫɰɟɧɚ, ɧɚ ɤɨɬɨɪɭɸ ɞɨɛɚɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɛɴɟɤɬɵ. ɉɟɪɟɞ 

ɫɨɡɞɚɧɢɟɦ ɫɰɟɧɵ ɛɵɥɢ ɨɛɴɹɜɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɟɪɟɦɟɧɧɵɟ, 

ɤɨɞ ɨɛɴɹɜɥɟɧɢɹ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 63. 
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Ɋɢɫɭɧɨɤ 63 – Ʉɨɞ ɨɛɴɹɜɥɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 

Ʉɪɨɦɟ ɩɟɪɟɦɟɧɧɵɯ, ɛɵɥɚ ɡɚɩɭɳɟɧɚ ɮɭɧɤɰɢɹ init, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ 

ɮɭɧɤɰɢɣ ɫɨɡɞɚɧɢɹ ɫɰɟɧɵ, ɨɛɴɟɤɬɨɜ ɢ ɚɧɢɦɚɰɢɢ (ɪɢɫɭɧɨɤ 64). 

 

 

Ɋɢɫɭɧɨɤ 64 Ʉɨɞ ɮɭɧɤɰɢɢ init 

 

Ɏɭɧɤɰɢɹ CreateScene, ɤɨɞ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 65, ɫɨɡɞɚɟɬ ɧɨɜɭɸ 

ɫɰɟɧɭ, ɚ ɬɚɤɠɟ ɞɨɛɚɜɥɹɟɬ ɧɚ ɧɟɟ ɫɜɟɬ ɢ ɤɚɦɟɪɭ. 
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Ɋɢɫɭɧɨɤ 65 – Ʉɨɞ ɮɭɧɤɰɢɢ CreateScene 

 

ɋ ɩɨɦɨɳɶɸ ɨɛɴɟɤɬɨɜ ɛɢɛɥɢɨɬɟɤɢ three.js THREE.Scene(), 

THREE.PerspectiveCamera(), THREE.PointLight(), ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɛɵɥɢ ɫɨɡɞɚɧɵ ɧɨɜɚɹ ɫɰɟɧɚ, ɩɟɪɫɩɟɤɬɢɜɧɚɹ ɤɚɦɟɪɚ ɢ ɞɜɚ ɬɨɱɟɱɧɵɯ ɢɫɬɨɱɧɢɤɚ 

ɫɜɟɬɚ. ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ position.setɢ rotation.set ɜ ɜɢɞɟ ɤɨɨɪɞɢɧɚɬ 

ɭɫɬɚɧɨɜɥɟɧɨ ɩɨɥɨɠɟɧɢɟ ɤɚɦɟɪɵ, ɫɜɟɬɚ ɧɚ ɫɰɟɧɟ, ɚ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ add, ɨɧɢ 

ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɧɚ ɫɰɟɧɭ. Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɰɟɧɵ ɧɚ ɜɟɛ ɫɬɪɚɧɢɰɟ ɛɵɥ 

ɢɫɩɨɥɶɡɨɜɚɧ ɨɛɴɟɤɬ THREE.WebGLRenderer(), ɤɨɬɨɪɵɣ ɞɨɛɚɜɢɥ ɨɛɴɟɤɬ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɫɰɟɧɵ ɢ ɟɟ ɨɛɴɟɤɬɨɜ ɢ ɫɨɡɞɚɥ ɩɨɥɨɬɧɨ canvas ɜ ɩɨɞɝɨɬɨɜɥɟɧɧɨɦ 

ɛɥɨɤɟ (ɛɥɨɤ div ɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ rtcont) ɜɟɛ-ɫɬɪɚɧɢɰɵ process. Ⱦɚɥɟɟ ɭɤɚɡɚɧɵ 

ɪɚɡɦɟɪɵ ɨɛɴɟɤɬɚ (ɜɨ ɜɫɟ ɨɤɧɨ ɛɪɚɭɡɟɪɚ) ɢ ɡɚɩɭɳɟɧɚ ɮɭɧɤɰɢɹ onWindowResize 

(ɤɨɞ ɧɚ ɪɢɫɭɧɤɟ 66), ɩɨɡɜɨɥɹɸɳɚɹ ɢɡɦɟɧɹɬɶ ɪɚɡɦɟɪɵ ɨɛɴɟɤɬɚ ɜɢɡɭɚɥɢɡɚɰɢɢ, 

ɟɫɥɢ ɪɚɡɦɟɪɵ ɨɤɧɚ ɛɪɚɭɡɟɪɚ ɢɡɦɟɧɢɥɢɫɶ.  
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Ɋɢɫɭɧɨɤ 66 – Ʉɨɞ ɮɭɧɤɰɢɢ onWindowResize 

 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɫɰɟɧɵ ɫ ɤɚɦɟɪɨɣ ɢ ɫɜɟɬɨɦ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 

CreateObjects ɛɵɥɢ ɫɨɡɞɚɧɵ ɨɛɴɟɤɬɵ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɹɬ ɷɥɟɦɟɧɬɵ ɭɫɬɚɧɨɜɤɢ 

ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ ɜ threejs ɧɟɨɛɯɨɞɢɦɨ 

ɡɚɞɚɬɶ ɞɥɹ ɧɟɝɨ ɝɟɨɦɟɬɪɢɸ ɢ ɦɚɬɟɪɢɚɥ ɢɫɩɨɥɶɡɭɹ ɫɩɟɰɢɚɥɶɧɵɟ ɨɛɴɟɤɬɵ 

THREE.[ɬɢɩ ɝɟɨɦɟɬɪɢɢ]Geometry()ɢ THREE.Mesh[ɬɢɩ ɦɚɬɟɪɢɚɥɚ]Material({}). 

ȼ ɫɤɨɛɤɚɯ ɭɤɚɡɵɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɬɚɤɢɟ ɤɚɤ, ɪɚɡɦɟɪɵ, ɰɜɟɬ ɢ ɬ.ɞ. ɇɚ ɪɢɫɭɧɤɟ 

37 ɩɨɤɚɡɚɧ ɤɨɞ ɫɨɡɞɚɧɢɹ ɝɟɨɦɟɬɪɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ ɨɛɴɟɤɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 

ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. 

ɇɟɤɨɬɨɪɵɦ ɨɛɴɟɤɬɚɦ ɜɦɟɫɬɨ ɰɜɟɬɚ ɛɵɥɚ ɞɨɛɚɜɥɟɧɚ ɬɟɤɫɬɭɪɚ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɨɛɚɜɥɟɧɧɚɹ ɜ ɩɚɩɤɭ image ɢ ɡɚɝɪɭɠɟɧɧɚɹ ɫɩɟɰɢɚɥɶɧɵɦ 

ɡɚɝɪɭɡɱɢɤɨɦ THREE.ImageUtils.loadTexture() ɛɢɛɥɢɨɬɟɤɢ three.js. Ɇɚɬɟɪɢɚɥɭ, 

ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɬɟɤɥɹɧɧɨɝɨ ɫɨɫɭɞɚ ɛɵɥɨ ɩɪɢɫɜɨɟɧɨ 

ɫɜɨɣɫɬɜɨ ɨɬɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ ɫ ɜɧɟɲɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ (ɫɬɪɨɤɢ 104, 

105 ɧɚ ɪɢɫɭɧɤɟ 67). 
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Ɋɢɫɭɧɨɤ 67 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɝɟɨɦɟɬɪɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ ɨɛɴɟɤɬɨɜ 

 

ɂɫɩɨɥɶɡɭɹ ɫɨɡɞɚɧɧɵɟ ɝɟɨɦɟɬɪɢɸ ɨɛɴɟɤɬɨɜ ɢ ɦɚɬɟɪɢɚɥɵ ɫ ɩɨɦɨɳɶɸ 

ɨɛɴɟɤɬɚ THREE.Mesh() ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ 3D ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. Ʉɨɞ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 68. 

 

 

Ɋɢɫɭɧɨɤ 68 – Ʉɨɞ ɫɨɡɞɚɧɢɹ 3D ɨɛɴɟɤɬɨɜ 
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Ⱦɚɥɟɟ, ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ position.set ɨɛɴɟɤɬɚɦ ɧɚɡɧɚɱɚɸɬɫɹ 

ɤɨɨɪɞɢɧɚɬɵ, ɧɚ ɤɨɬɨɪɵɯ ɨɧɢ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ, ɚ ɮɭɧɤɰɢɟɣ add ɨɧɢ 

ɞɨɛɚɜɥɹɸɬɫɹ ɧɚ ɫɨɡɞɚɧɧɭɸ ɫɰɟɧɭ (ɪɢɫɭɧɨɤ 69). 

 

 

Ɋɢɫɭɧɨɤ 69 – Ʉɨɞ ɞɨɛɚɜɥɟɧɢɹ ɫɨɡɞɚɧɧɵɯ 3Dɨɛɴɟɤɬɨɜ ɧɚ ɫɰɟɧɭ 

 

ȼɫɟ ɪɚɡɦɟɪɵ 3D ɨɛɴɟɤɬɨɜ ɢ ɤɨɨɪɞɢɧɚɬɵ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɫɰɟɧɟ 

ɜɵɱɢɫɥɟɧɵ ɡɚɪɚɧɟɟ, ɬɚɤɠɟ ɤɚɤ ɢ ɩɨɞɨɛɪɚɧɵ ɦɚɬɟɪɢɚɥɵ, ɦɚɤɫɢɦɚɥɶɧɨ 

ɩɪɢɛɥɢɠɟɧɧɵɟ ɤ ɦɚɬɟɪɢɚɥɚɦ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ɏɭɧɤɰɢɹ CreateObjects ɞɨɛɚɜɢɥɚ ɧɚ ɫɰɟɧɭ ɫɬɨɥ, ɲɬɚɬɢɜ ɢ ɫɬɟɤɥɹɧɧɵɣ 

ɰɢɥɢɧɞɪ (ɫɨɫɭɞ). ɉɨɫɤɨɥɶɤɭ ɬɢɩ ɲɚɪɢɤɚ ɢ ɠɢɞɤɨɫɬɶ ɜɵɛɢɪɚɸɬɫɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɬɨ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɮɭɧɤɰɢɢ (Create1, Create2 ɢ Create3 ɞɥɹ 

ɲɚɪɢɤɨɜ, CreateWater1, CreateWater2 ɢ CreateWater3 ɞɥɹ ɠɢɞɤɨɫɬɢ), ɫɨɡɞɚɸɳɢɟ 

ɷɬɢ 3Dɨɛɴɟɤɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

ɋɤɪɢɧɲɨɬɵ ɤɨɞɚ ɮɭɧɤɰɢɣ Create1 ɢ, CreateWater1 ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 

70 ɢ 71, ɭ ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ ɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɨɜ (ɰɜɟɬ, 

ɪɚɡɦɟɪɵ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ). 
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Ɋɢɫɭɧɨɤ 70 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɨɞɧɨɝɨ ɲɚɪɢɤɚ 

 

 

Ɋɢɫɭɧɨɤ 71 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɨɞɧɨɣ ɠɢɞɤɨɫɬɢ 

 

ɉɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɲɚɪɢɤɚ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɣ, ɮɭɧɤɰɢɹ ɩɪɨɜɟɪɹɟɬ, ɱɬɨɛɵ 

ɛɵɥɚ ɧɟ ɧɚɠɚɬɚ ɤɧɨɩɤɚ, ɡɚɩɭɫɤɚɸɳɚɹ ɨɩɭɫɤɚɧɢɟ ɲɚɪɢɤɚ ɜ ɠɢɞɤɨɫɬɶ, ɩɪɨɜɟɪɹɟɬ, 

ɱɬɨɛɵ ɜɵɛɪɚɧɧɵɣ ɲɚɪɢɤ ɧɟ ɛɵɥ ɭɠɟ ɫɨɡɞɚɧ (ɟɫɥɢ ɨɧ ɭɠɟ ɛɵɥ ɫɨɡɞɚɧ, ɨɧ 

ɭɞɚɥɹɟɬɫɹ), ɭɞɚɥɹɟɬ ɫɨ ɫɰɟɧɵ ɫɬɚɪɵɣ ɲɚɪɢɤ, ɢɫɩɨɥɶɡɭɹ ɮɭɧɤɰɢɸ remove,ɢ 

ɫɨɡɞɚɟɬ ɧɨɜɵɣ ɲɚɪɢɤ ɫ ɝɟɨɦɟɬɪɢɟɣ ɢ ɦɚɬɟɪɢɚɥɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɷɬɨɝɨ 

ɬɢɩɚ ɲɚɪɢɤɚ (ɧɚ ɪɢɫɭɧɤɟ 70 ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɭɧɤɰɢɹ ɫɨɡɞɚɧɢɹ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ), 

ɩɨɫɥɟ ɱɟɝɨ, ɨɛɴɟɤɬ ɞɨɛɚɜɥɹɟɬɫɹ ɧɚ ɫɰɟɧɭ.  

ɉɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɠɢɞɤɨɫɬɢ ɫɥɨɠɧɟɟ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɲɚɪɢɤɚ, 

ɩɨɫɤɨɥɶɤɭ ɡɞɟɫɶ ɪɟɚɥɢɡɨɜɚɧɚ ɚɧɢɦɚɰɢɹ ɧɚɩɨɥɧɟɧɢɹ ɫɨɫɭɞɚ, ɚ ɬɚɤɠɟ, ɦɟɧɹɸɬɫɹ 

ɧɚɢɦɟɧɨɜɚɧɢɹ ɤɧɨɩɨɤ ɫ ɧɚɡɜɚɧɢɹɦɢ ɠɢɞɤɨɫɬɟɣ, ɩɨɫɥɟ ɢɯ ɧɚɠɚɬɢɹ. Ⱦɥɹ 
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ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɯɚɧɢɡɦ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɮɭɧɤɰɢɣ, ɨɞɧɚ ɢɡ 

ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɜɵɡɵɜɚɟɬɫɹ (ɩɪɢɦɟɪɧɨ 60 ɪɚɡ ɜ ɫɟɤɭɧɞɭ) ɮɭɧɤɰɢɟɣ 

ɚɧɢɦɚɰɢɢ update. 

ɉɨɫɥɟ ɜɵɡɨɜɚ ɮɭɧɤɰɢɢ CreateWater1 ɤɧɨɩɤɨɣ ɩɪɨɜɟɪɹɟɬɫɹ, ɱɬɨɛɵ 

ɮɭɧɤɰɢɹ ɭɠɟ ɧɟ ɛɵɥɚ ɜɵɡɜɚɧɚ ɪɚɧɟɟ, ɩɨɬɨɦɭ ɱɬɨ, ɟɫɥɢ ɮɭɧɤɰɢɹ ɜɵɡɵɜɚɥɚɫɶ, ɬɨ 

ɩɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɡɚɦɟɧɹɟɬɫɹ ɩɪɨɰɟɫɫɨɦ ɨɩɭɫɬɨɲɟɧɢɹ (ɡɚ ɷɬɨ ɨɬɜɟɱɚɟɬ 

ɩɟɪɟɦɟɧɧɚɹ flag_water, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɨɬ 0 ɞɨ 3, ɝɞɟ 0 – ɷɬɨ 

ɨɬɫɭɬɫɬɜɢɟ ɠɢɞɤɨɫɬɢ ɜ ɫɨɫɭɞɟ, ɚ 1, 2, 3 – ɧɨɦɟɪɚ ɠɢɞɤɨɫɬɟɣ). ɇɚ ɪɢɫɭɧɤɟ 72 

ɜɢɪɬɭɚɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɠɢɞɤɨɫɬɶɸ ɢ ɛɟɡ ɧɟɟ. 

ȿɫɥɢ ɷɬɚ ɮɭɧɤɰɢɹ CreateWater1 ɧɟ ɜɵɡɵɜɚɥɚɫɶ, ɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɬɟɤɭɳɢɣ ɧɨɦɟɪ ɠɢɞɤɨɫɬɢ ɜ ɩɟɪɟɦɟɧɧɭɸ, ɩɚɪɚɦɟɬɪɵ ɚɧɢɦɚɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɜɵɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɹ CreateWater (ɤɨɞ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 73). 

 

  

 
Ɋɢɫɭɧɨɤ 72 – ɋɤɪɢɧɲɨɬ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɪɚɡɧɵɦ 

ɫɨɫɬɨɹɧɢɟɦ ɧɚɩɨɥɧɟɧɢɹ ɫɨɫɭɞɚ 
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Ɋɢɫɭɧɨɤ 73 – Ʉɨɞ ɮɭɧɤɰɢɢ CreateWater 

 

Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɫɨɡɞɚɟɬ ɧɨɜɵɣ 3D ɨɛɴɟɤɬ ɫ ɝɟɨɦɟɬɪɢɟɣ ɢ ɦɚɬɟɪɢɚɥɨɦ, 

ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɧɨɦɟɪɨɦ ɠɢɞɤɨɫɬɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɠɢɞɤɨɫɬɢ ɦɟɧɹɟɬɫɹ ɟɟ 

ɰɜɟɬ). Ⱦɥɹ ɢɦɢɬɚɰɢɢ ɧɚɩɨɥɧɟɧɢɹ ɫɨɫɭɞɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɵɫɨɬɵ 

ɨɛɴɟɤɬɚ (ɠɢɞɤɨɫɬɢ), ɩɨɷɬɨɦɭ ɮɭɧɤɰɢɹ CreateWater ɫɨɡɞɚɥɚ ɨɛɴɟɤɬ ɫ ɜɵɫɨɬɨɣ 

ɪɚɜɧɨɣ 0. Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɩɨɥɧɟɧɢɹ ɫɨɫɭɞɚ ɛɵɥɚ ɫɨɡɞɚɧɚ ɮɭɧɤɰɢɹ 

addWater (ɪɢɫɭɧɨɤ 74), ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɟɝɭɥɹɪɧɨ ɜɵɡɵɜɚɬɶɫɹ ɮɭɧɤɰɢɟɣ 

ɚɧɢɦɚɰɢɢ update ɢ ɩɪɢ ɤɚɠɞɨɦ ɜɵɡɨɜɟ ɢɡɦɟɧɹɬɶ ɜɵɫɨɬɭ ɰɢɥɢɧɞɪɚ (ɠɢɞɤɨɫɬɢ), 

ɩɚɪɚɥɥɟɥɶɧɨ ɩɪɨɜɟɪɹɹ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɠɢɞɤɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 74 – Ʉɨɞ ɮɭɧɤɰɢɢ addWater 

ȿɫɥɢ ɛɵɥɚ ɜɵɡɜɚɧɚ ɮɭɧɤɰɢɹ ɫɨɡɞɚɧɢɹ ɤɚɤɨɣ-ɥɢɛɨ ɠɢɞɤɨɫɬɢ (ɧɚɩɪɢɦɟɪ 

CreateWater1), ɬɨ ɨɧɚ ɭɜɟɥɢɱɢɜɚɟɬ ɜɵɫɨɬɭ ɰɢɥɢɧɞɪɚ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, 

ɩɨɫɥɟ ɱɟɝɨ ɮɢɤɫɢɪɭɟɬ ɷɬɨ ɡɧɚɱɟɧɢɟ. ȿɫɥɢ ɷɬɚ ɮɭɧɤɰɢɹ ɛɵɥɚ ɜɵɡɜɚɧɚ, ɧɨ 

ɠɢɞɤɨɫɬɶ ɭɠɟ ɞɨɛɚɜɥɟɧɚ (ɜ ɷɬɨɦ ɫɥɭɱɚɟ flag_water ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 0), ɬɨ 

ɮɭɧɤɰɢɹ addWater ɭɦɟɧɶɲɚɟɬ ɜɵɫɨɬɭ ɰɢɥɢɧɞɪɚ ɠɢɞɤɨɫɬɢ ɞɨ ɦɢɧɢɦɚɥɶɧɨ 

ɜɨɡɦɨɠɧɨɝɨ, ɩɨɫɥɟ ɱɟɝɨ ɭɞɚɥɹɟɬ ɰɢɥɢɧɞɪ ɫɨ ɫɰɟɧɵ. 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɚ ɩɚɞɟɧɢɹ ɲɚɪɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɧɨɩɤɚ «Ȼɪɨɫɢɬɶ 

ɲɚɪɢɤ», ɤɨɬɨɪɚɹ ɡɚɩɭɫɤɚɟɬ ɮɭɧɤɰɢɸ clickt (ɪɢɫɭɧɨɤ 75). 

 

 

Ɋɢɫɭɧɨɤ 75 – Ʉɨɞ ɮɭɧɤɰɢɢ clickt 

 

ɗɬɚ ɮɭɧɤɰɢɹ ɦɟɧɹɟɬ ɡɧɚɱɟɧɢɟ ɝɥɨɛɚɥɶɧɨɣ ɩɟɪɟɦɟɧɧɨɣ flagɢ ɡɧɚɱɟɧɢɟ 

ɧɚɢɦɟɧɨɜɚɧɢɹ ɤɧɨɩɤɢ. Ɍɚɤ ɠɟ, ɮɭɧɤɰɢɹ ɡɚɩɢɫɵɜɚɟɬ ɜ ɩɟɪɟɦɟɧɧɭɸ Uconst 

ɩɚɪɚɦɟɬɪ ɫɤɨɪɨɫɬɢ, ɜɵɱɢɫɥɹɟɦɵɣ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɠɢɞɤɨɫɬɢ ɢ ɲɚɪɢɤɚ, 

ɩɚɞɚɸɳɟɝɨ ɜ ɷɬɭ ɠɢɞɤɨɫɬɶ.  

ɗɬɚ ɩɟɪɟɦɟɧɧɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɢɦɢɬɚɰɢɢ ɩɚɞɟɧɢɹ ɲɚɪɢɤɚ ɜ ɠɢɞɤɨɫɬɶ, 

ɤɨɬɨɪɭɸ ɩɨɤɚɡɵɜɚɟɬ ɩɨɫɬɨɹɧɧɨ ɜɵɡɵɜɚɟɦɚɹ ɚɧɢɦɚɰɢɟɣ ɮɭɧɤɰɢɹ izm. Ʉɨɞ ɷɬɨɣ 

ɮɭɧɤɰɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 76. 

Ɍɚɤ ɤɚɤ ɷɬɚ ɮɭɧɤɰɢɹ ɪɟɝɭɥɹɪɧɨ ɜɵɡɵɜɚɟɬɫɹ, ɬɨ ɨɫɧɨɜɧɨɣ ɟɟ ɤɨɞ ɧɚɱɢɧɚɟɬ 

ɪɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ «Ȼɪɨɫɢɬɶ ɲɚɪɢɤ». ȼ ɫɥɭɱɚɟ ɧɚɠɚɬɢɹ 

ɧɚ ɷɬɭ ɤɧɨɩɤɭ ɩɟɪɟɦɟɧɧɚɹ flag ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 1, ɩɨɫɥɟ ɱɟɝɨ ɧɚɱɢɧɚɟɬ 

ɞɜɢɠɟɧɢɟ ɷɥɟɦɟɧɬ ɲɬɚɬɢɜɚ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɷɬɢɦ ɷɥɟɦɟɧɬɨɦ ɡɧɚɱɟɧɢɹ, ɤɨɝɞɚ 

ɲɚɪɢɤ ɦɨɠɟɬ ɩɚɞɚɬɶ, ɷɥɟɦɟɧɬ ɲɬɚɬɢɜɚ ɮɢɤɫɢɪɭɟɬɫɹ ɢ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ 



 

78 
 

ɩɚɞɟɧɢɹ ɲɚɪɢɤɚ ɜɧɢɡ ɫ ɭɫɤɨɪɟɧɢɟɦ (ɫɜɨɛɨɞɧɨɟ ɩɚɞɟɧɢɟ ɲɚɪɢɤɚ), ɤɨɬɨɪɵɣ 

ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: ɞɨɫɬɢɝ ɥɢ ɲɚɪɢɤ ɠɢɞɤɨɫɬɢ (ɭɫɥɨɜɢɟ ɫɬɪɨɤɢ 

357 ɪɢɫɭɧɨɤ 76); ɟɫɬɶ ɥɢ ɜ ɫɨɫɭɞɟ ɠɢɞɤɨɫɬɶ (ɭɫɥɨɜɢɟ ɫɬɪɨɤɢ 360 ɪɢɫɭɧɨɤ 76); 

ɡɚɦɟɞɥɟɧɢɟ ɲɚɪɢɤɚ ɜ ɠɢɞɤɨɫɬɢ ɞɨ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ Uconst, ɜɵɱɢɫɥɟɧɧɨɣ 

ɪɚɧɟɟ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɩɚɞɚɸɳɟɝɨ ɲɚɪɢɤɚ ɢ ɠɢɞɤɨɫɬɢ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɫɨɫɭɞɟ; 

ɞɨɫɬɢɝ ɥɢ ɲɚɪɢɤ ɞɧɚ ɫɨɫɭɞɚ (ɭɫɥɨɜɢɟ ɧɚ ɫɬɪɨɤɚɯ 368-374 ɪɢɫɭɧɤɚ 76). 

 

 

Ɋɢɫɭɧɨɤ 76 – Ʉɨɞ ɮɭɧɤɰɢɢ izm 

 

ȼ ɫɥɭɱɚɟ ɩɨɜɬɨɪɧɨɝɨ ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ «Ȼɪɨɫɢɬɶ ɲɚɪɢɤ» (ɫɬɚɜɲɚɹ 

ɤɧɨɩɤɨɣ «ɉɨɜɬɨɪɢɬɶ» ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɧɚɠɚɬɢɹ), ɩɟɪɟɦɟɧɧɚɹ flag ɩɪɢɧɢɦɚɟɬ 

ɡɧɚɱɟɧɢɟ 0, ɷɥɟɦɟɧɬ ɲɬɚɬɢɜɚ ɢ ɲɚɪɢɤ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɧɚɱɚɥɶɧɵɟ ɩɨɡɢɰɢɢ, 

ɜɫɟ ɢɡɦɟɧɟɧɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɧɢɦɚɸ ɧɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

(ɫɬɪɨɤɢ 376-383 ɪɢɫɭɧɤɚ 76), ɩɨɫɥɟ ɱɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɜɬɨɪɢɬɶ ɨɩɵɬ ɢ 

ɡɚɩɭɫɬɢɬɶ ɩɚɞɟɧɢɟ ɲɚɪɢɤɚ ɫɧɨɜɚ.  

ɇɚ ɪɢɫɭɧɤɟ 77 ɩɪɟɞɫɬɚɜɥɟɧ ɜɢɞ ɭɫɬɚɧɨɜɤɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ 
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ɲɚɪɢɤɚ. 
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Ɋɢɫɭɧɨɤ 77 – ɋɤɪɢɧɲɨɬ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɪɚɡɧɵɦ 

ɩɨɥɨɠɟɧɢɟɦ ɩɚɞɚɸɳɟɝɨ ɲɚɪɢɤɚ 

ȼɫɟ ɩɚɪɚɦɟɬɪɵ ɪɚɫɫɱɢɬɚɧɵ ɪɚɧɟɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɚɸɬ ɮɢɡɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɤ ɪɟɚɥɶɧɨɦɭ. 

ȼɫɟ ɮɭɧɤɰɢɢ, ɩɪɨɢɡɜɨɞɹɳɢɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 3D 

ɨɛɴɟɤɬɨɜ, ɜɵɡɵɜɚɸɬɫɹ ɮɭɧɤɰɢɟɣ update, ɤɨɞ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 78. 

 

 

Ɋɢɫɭɧɨɤ 78 – Ʉɨɞ ɮɭɧɤɰɢɢ update 

 

Ɉɧɚ ɜɵɡɵɜɚɟɬ ɫɟɛɹ ɮɭɧɤɰɢɟɣ requestAnimationFrame(), ɫɨɡɞɚɧɧɨɣ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ 3D ɨɛɴɟɤɬɨɜ ɜ ɚɧɢɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɮɭɧɤɰɢɢ izm, addWater 

(ɜɵɡɵɜɚɟɬɫɹ, ɟɫɥɢ ɩɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɟ ɡɚɜɟɪɲɢɥɫɹ) ɢ render. 

Ɏɭɧɤɰɢɹ render(ɤɨɞ ɧɚ ɪɢɫɭɧɤɟ 79) ɫɨɡɞɚɧɚ ɞɥɹ ɪɟɧɞɟɪɢɧɝɚ ɫɰɟɧɵ ɢ 

ɤɚɦɟɪɵ, ɚ ɩɨɫɤɨɥɶɤɭ ɜ ɩɪɢɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɧɢɦɚɰɢɹ, ɬɨ ɢ ɪɟɧɞɟɪɢɧɝ 

ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɦ, ɩɨɷɬɨɦɭ ɨɧ ɜɵɡɵɜɚɟɬɫɹ ɜ ɮɭɧɤɰɢɢ update. 

 

 

Ɋɢɫɭɧɨɤ 79 – Ʉɨɞ ɮɭɧɤɰɢɢ render 

 

ɇɚ ɪɢɫɭɧɤɟ 80 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɢ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɢɡɦɟɪɟɧɢɣ ɫɨɫɬɨɹɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
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Ɋɢɫɭɧɨɤ 80 – ɋɤɪɢɧɲɨɬ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ 

ɪɟɤɨɦɟɧɞɭɟɦɵɦɢ ɫɨɱɟɬɚɧɢɹɦɢ ɲɚɪɢɤɚ ɢ ɠɢɞɤɨɫɬɢ 

 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɜɭɯ ɞɪɭɝɢɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɟɫɤɨɥɶɤɨ 

ɢɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ. 

 

2.2.4 ɋɨɡɞɚɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɞɢɮɪɚɤɰɢɢ ɫɜɟɬɚ» 

 

ɇɚɱɚɥɶɧɵɟ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɪɟɚɥɢɡɭɸɬɫɹ ɬɚɤ 

ɠɟ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɪɚɡɪɚɛɨɬɤɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ 

ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ. ȼ ɫɥɭɱɚɟ ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2, ɮɚɣɥ 

ɪɚɡɦɟɬɤɢ process.php ɝɟɧɟɪɢɪɭɟɬ ɞɥɹ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɥɟɜɨɟ ɢ ɩɪɚɜɨɟ 

ɦɟɧɸ, ɫ ɩɨɯɨɠɢɦ ɞɢɡɚɣɧɨɦ ɩɟɪɜɨɣ ɪɚɛɨɬɵ, ɧɨ ɫ ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɨɬ ɧɟɟ 

ɤɧɨɩɤɚɦɢ (ɪɢɫɭɧɤɢ 81, 82). 
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Ɋɢɫɭɧɨɤ 81 – Ʉɨɞ ɥɟɜɨɝɨ ɦɟɧɸ 2 ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ  

 

 

Ɋɢɫɭɧɨɤ 82 – Ʉɨɞ ɩɪɚɜɨɝɨ ɦɟɧɸ 2 ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

ɗɬɚ ɥɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ ɤɧɨɩɨɤ ɜɵɛɨɪɚ ɩɟɪɢɨɞɚ 

ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ (2 ɪɚɡɧɵɯ ɪɟɲɟɬɤɢ), ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɢ ɷɤɪɚɧɚ ɧɚ 3 

ɪɚɫɫɬɨɹɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɡɚɞɚɧɢɢ ɤ ɪɚɛɨɬɟ ɟɫɬɶ ɢɡɭɱɟɧɢɟ ɦɨɧɨɯɪɨɦɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ ɞɜɭɯ ɰɜɟɬɨɜ, ɩɨɷɬɨɦɭ ɧɚ ɫɬɪɚɧɢɰɭ ɞɨɛɚɜɥɟɧɵ ɤɧɨɩɤɢ ɜɵɛɨɪɚ 
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ɰɜɟɬɚ ɥɚɡɟɪɚ. ɉɪɚɜɨɟ ɦɟɧɸ ɫɨɫɬɨɢɬ ɢɡ ɤɧɨɩɨɤ ɜɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ 

(ɥɚɡɟɪɚ ɞɥɹ ɦɨɧɨɯɪɨɦɧɨɝɨ ɫɜɟɬɚ ɢɥɢ ɝɚɡɨɪɚɡɪɹɞɧɨɣ ɥɚɦɩɵ – ɞɥɹ ɩɨɥɢɯɪɨɦɧɨɝɨ) 

ɢ ɤɧɨɩɤɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɤɚɦɟɪɵ. ɋɤɪɢɧɲɨɬɵ ɷɬɢɯ ɦɟɧɸ ɧɚ ɜɟɛ-

ɫɬɪɚɧɢɰɟ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 83. 

 

  

 

Ɋɢɫɭɧɨɤ 83 – ɋɤɪɢɧɲɨɬ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɦɟɧɸ 2 ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

Ɏɢɡɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɞɢɮɪɚɤɰɢɢ 

ɫɜɟɬɚ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɨɛɪɚɠɟɧɢɟ ɩɨɥɢɯɪɨɦɧɨɝɨ ɢɥɢ ɦɨɧɨɯɪɨɦɧɨɝɨ 

ɫɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɧɚ ɷɤɪɚɧɟ ɭɫɬɚɧɨɜɤɢ (ɩɟɪɟɞɜɢɠɧɨɣ ɥɢɧɟɣɤɢ) ɩɪɢ ɜɤɥɸɱɟɧɢɢ 

ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ (ɥɚɦɩɵ ɢɥɢ ɥɚɡɟɪɚ).  

ȼɢɪɬɭɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɢɦɢɬɚɰɢɢ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɫɬɨɢɬ ɢɡ 

ɧɟɤɨɬɨɪɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɫɬɨɥɚ), ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ: ɨɩɬɢɱɟɫɤɚɹ ɫɤɚɦɶɹ, 

ɫɨɫɬɨɹɳɚɹ ɢɡ ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɫɬɨɣɤɟ ɥɢɧɟɣɤɢ ɫ ɦɢɥɥɢɦɟɬɪɨɜɵɦɢ ɞɟɥɟɧɢɹɦɢ, 

ɩɟɪɟɞɜɢɠɧɵɦ ɷɤɪɚɧɨɦ ɫɨ ɳɟɥɶɸ ɢ ɞɟɪɠɚɬɟɥɟɦ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ, 

ɝɚɡɨɪɚɡɪɹɞɧɚɹ ɥɚɦɩɚ, ɢɫɬɨɱɧɢɤ ɥɚɡɟɪɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. ɋɤɪɢɧɲɨɬɵ ɭɫɬɚɧɨɜɤɢ 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 84-85. 
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Ɋɢɫɭɧɨɤ 84 – ɋɤɪɢɧɲɨɬ ɭɫɬɚɧɨɜɤɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 

 

 

Ɋɢɫɭɧɨɤ 85 – ɋɤɪɢɧɲɨɬ ɭɫɬɚɧɨɜɤɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 ɫ ɢɫɬɨɱɧɢɤɨɦ ɫɜɟɬɨɦ 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɮɚɣɥɟ mainapp2.js ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ 

three.js, ɢ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɞɥɹ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ javascript-

ɮɭɧɤɰɢɣ ɛɵɥɚ ɫɨɡɞɚɧɚ ɜɢɪɬɭɚɥɶɧɚɹ ɫɰɟɧɚ, ɧɚ ɤɨɬɨɪɭɸ ɞɨɛɚɜɥɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɛɴɟɤɬɵ. ɉɟɪɟɞ ɫɨɡɞɚɧɢɟɦ ɫɰɟɧɵ ɛɵɥɢ ɨɛɴɹɜɥɟɧɵ 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɝɥɨɛɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, ɤɨɞ ɨɛɴɹɜɥɟɧɢɹ ɤɨɬɨɪɵɯ 
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ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 86. 

 

 

Ɋɢɫɭɧɨɤ 86 – Ʉɨɞ ɨɛɴɹɜɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 

 

Ɍɚɤɠɟ, ɜ ɷɬɨɣ ɪɚɛɨɬɟ 3D ɨɛɴɟɤɬɵ ɨɛɴɟɞɢɧɟɧɵ ɜ ɝɪɭɩɩɵ, ɞɥɹ ɭɞɨɛɫɬɜɚ 

ɪɚɡɪɚɛɨɬɤɢ, ɩɨɷɬɨɦɭ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ THREE.Group ɛɵɥɢ ɫɨɡɞɚɧɵ ɝɪɭɩɩɵ 

ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜ ɧɢɯ ɨɛɴɟɤɬɨɜ ɲɬɚɬɢɜɚ, ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ, 

ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ, ɝɚɡɨɪɚɡɪɹɞɧɨɣ ɥɚɦɩɵ ɢ ɥɚɡɟɪɚ. Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɩɟɪɜɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɡɞɟɫɶ ɡɚɩɭɫɤɚɟɬɫɹ ɮɭɧɤɰɢɹ init, ɫɨɫɬɨɹɳɚɹ ɢɡ ɮɭɧɤɰɢɣ 

ɫɨɡɞɚɧɢɹ ɫɰɟɧɵ, ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɚɧɢɦɚɰɢɢ. 

ɉɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɫɰɟɧɵ ɬɚɤɨɣ ɠɟ, ɤɚɤ ɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɟ «ɂɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ» ɢ 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɜ ɩɭɧɤɬɟ 2.2.3. Ɉɛɴɟɤɬɵ ɜɢɪɬɭɚɥɶɧɨɣ ɫɰɟɧɵ ɨɬɥɢɱɧɵɟ ɨɬ 

ɨɛɴɟɤɬɨɜ ɩɟɪɜɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɨɡɞɚɧɵ ɬɟɦɢ ɠɟ ɫɪɟɞɫɬɜɚɦɢ ɛɢɛɥɢɨɬɟɤɢ 

three.js ɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ ɞɚɥɟɟ. 
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Ⱦɥɹ ɢɦɢɬɚɰɢɢ ɦɨɧɨɯɪɨɦɧɨɝɨ ɫɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɱɤɢ, 

ɩɨɹɜɥɹɸɳɢɟɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɥɚɡɟɪɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɨɦ ɷɤɪɚɧɟ. ɋɨɡɞɚɧɢɟ 

ɨɛɴɟɤɬɨɜ ɞɥɹ ɷɬɢɯ ɬɨɱɟɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 87. 

 

 

Ɋɢɫɭɧɨɤ 87 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɫɜɟɬɨɜɵɯ ɬɨɱɟɤ ɥɚɡɟɪɚ 

 

Ⱦɥɹ ɢɦɢɬɚɰɢɢ ɩɨɥɢɯɪɨɦɧɨɝɨ ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɥɨɫɤɢɟ 

ɩɚɧɟɥɢ ɫ ɧɚɥɨɠɟɧɧɵɦɢ ɧɚ ɧɢɯ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɫɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ. ɉɪɨɰɟɫɫ 

ɫɨɡɞɚɧɢɹ ɩɚɧɟɥɟɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 88. ȼɚɪɢɚɧɬɵ ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɫɨɡɞɚɧɵ 

ɩɨ ɪɚɫɱɟɬɚɦ ɞɥɹ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ ɫ ɩɟɪɢɨɞɨɦ 1/100 ɦɦ ɢ ɪɚɫɫɬɨɹɧɢɣ ɞɨ 

ɷɤɪɚɧɚ 250, 180 ɢ 110 ɦɦ. 

 

 

Ɋɢɫɭɧɨɤ 88 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɩɚɧɟɥɟɣ ɞɥɹ ɢɦɢɬɚɰɢɢ ɩɨɥɢɯɪɨɦɧɨɝɨ ɫɩɟɤɬɪɚ 

 

ɇɚ ɷɬɨɦ ɠɟ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɩɚɧɟɥɢ ɫ ɬɟɤɫɬɭɪɨɣ 

ɫɜɟɬɨɜɨɝɨ ɛɥɢɤɚ (ɪɢɫɭɧɨɤ 88, ɫɬɪɨɤɢ 157-161). 
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Ƚɟɨɦɟɬɪɢɹ ɨɫɧɨɜɧɵɯ ɨɛɴɟɤɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɧɚ ɫɰɟɧɟ ɷɬɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ, ɚ ɬɚɤɠɟ, ɡɚɝɪɭɡɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɬɟɤɫɬɭɪ ɞɥɹ ɫɬɨɥɚ, 

ɥɢɧɟɣɤɢ ɲɬɚɬɢɜɚ ɢ ɥɢɧɟɣɤɢ ɷɤɪɚɧɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 89-90. 

 

 

Ɋɢɫɭɧɨɤ 89 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɝɟɨɦɟɬɪɢɢ ɨɫɧɨɜɧɵɯ ɨɛɴɟɤɬɨɜ 

 

 

Ɋɢɫɭɧɨɤ 90 – Ɂɚɝɪɭɡɤɚ ɜɧɟɲɧɢɯ ɬɟɤɫɬɭɪ 

 

Ɇɚɬɟɪɢɚɥɵ ɨɛɴɟɤɬɨɜ ɫɨɡɞɚɸɬɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ 1, ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɥɢɧɟɟɤ. ɇɚ ɪɢɫɭɧɤɟ 91 ɩɨɤɚɡɚɧ ɤɨɞ ɫɨɡɞɚɧɢɹ 

ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɇɚɬɟɪɢɚɥ ɫɬɟɤɥɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ ɢɦɢɬɚɰɢɢ 

ɜɢɪɬɭɚɥɶɧɨɣ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ. Ɍɚɤ ɠɟ, ɞɥɹ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɵɥɨ 

ɜɤɥɸɱɟɧɨ ɞɜɭɯɫɬɨɪɨɧɧɟɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɧɟɣ. 
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Ɋɢɫɭɧɨɤ 91 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɥɢɧɟɣɤɢ ɲɬɚɬɢɜɚ ɢ ɥɢɧɟɣɤɢ ɷɤɪɚɧɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɨɛɴɟɤɬ 

ɛɢɛɥɢɨɬɟɤɢ three.js ɬɢɩɚ box, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɲɟɫɬɶ ɝɪɚɧɟɣ. Ɍɟɤɫɬɭɪɚ ɥɢɧɟɣɤɢ ɫɨ 

ɲɤɚɥɨɣ ɞɟɥɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɥɨɠɟɧɚ ɬɨɥɶɤɨ ɧɚ ɨɞɧɭ ɝɪɚɧɶ ɢɡ ɲɟɫɬɢ, 

ɨɫɬɚɥɶɧɵɟ ɝɪɚɧɢ ɧɟ ɢɦɟɸɬ, ɲɤɚɥɵ ɞɟɥɟɧɢɹ – ɬɨɥɶɤɨ ɬɟɤɫɬɭɪɭ ɞɟɪɟɜɚ (ɢɥɢ ɰɜɟɬ 

ɦɚɬɟɪɢɚɥɚ ɥɢɧɟɣɤɢ). Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɛɵɥ ɫɨɡɞɚɧ ɦɚɫɫɢɜ ɢɡ 6 ɪɚɡɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɨɛɴɟɞɢɧɟɧɵ ɜ ɨɞɢɧ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 

THREE.MeshFaceMaterial. Ʉɨɞ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 92. 

 

 

Ɋɢɫɭɧɨɤ 92 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɢ ɨɛɴɟɞɢɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɥɢɧɟɣɤɢ 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɛɵɥɢ ɫɨɡɞɚɧɵ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɱɚɫɬɢ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ ɷɤɪɚɧɚ (ɪɢɫɭɧɨɤ 93), ɜɦɟɫɬɨ ɬɟɤɫɬɭɪɵ ɞɟɪɟɜɚ ɞɥɹ 

ɝɪɚɧɟɣ, ɧɟ ɢɦɟɸɳɢɯ ɲɤɚɥɵ ɞɟɥɟɧɢɹ, ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɱɟɪɧɵɣ ɦɚɬɟɪɢɚɥ ɬɢɩɚ 

Phong. 
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Ɋɢɫɭɧɨɤ 93 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɥɟɜɨɣ ɱɚɫɬɢ ɥɢɧɟɣɤɢ ɷɤɪɚɧɚ 

 

Ʉɨɞ ɫɨɡɞɚɧɢɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɫ ɪɚɧɟɟ ɫɨɡɞɚɧɧɵɦɢ ɝɟɨɦɟɬɪɢɟɣ ɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 94. 

 

 

Ɋɢɫɭɧɨɤ 94 – Ʉɨɞ ɫɨɡɞɚɧɢɹ 3d ɨɛɴɟɤɬɨɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 

 

Ⱦɥɹ ɛɨɥɶɲɟɝɨ ɪɟɚɥɢɡɦɚ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɥɚɡɟɪɚ ɧɚ ɞɢɮɪɚɤɰɢɨɧɧɨɣ 

ɪɟɲɟɬɤɟ ɩɨɹɜɥɹɟɬɫɹ ɩɨɥɭɩɪɨɡɪɚɱɧɚɹ ɬɨɱɤɚ. ȼ ɫɬɪɨɤɟ 273 ɪɢɫɭɧɤɚ 94 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɫɤɪɵɜɚɟɬ ɷɬɭ ɬɨɱɤɭ, ɩɨɤɚ ɥɚɡɟɪ ɜɵɤɥɸɱɟɧ. 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɨɜ, ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ position.set() ɢɦ 

ɭɤɚɡɵɜɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɪɚɡɦɟɳɟɧɢɹ ɜ ɝɪɭɩɩɟ, ɚ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ add ɨɧɢ 

ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɞɥɹ ɧɢɯ ɝɪɭɩɩɭ, ɩɨɫɥɟ ɱɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
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ɩɨɥɨɠɟɧɢɟ ɝɪɭɩɩɵ ɧɚ ɫɰɟɧɟ. ɇɚ ɪɢɫɭɧɤɟ 95 ɩɨɤɚɡɚɧ ɤɨɞ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɞɥɹ 

ɷɥɟɦɟɧɬɨɜ ɲɬɚɬɢɜɚ.  

 

 

 

Ɋɢɫɭɧɨɤ 95 – Ʉɨɞ ɪɚɡɦɟɳɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɲɬɚɬɢɜɚ ɧɚ ɫɰɟɧɟ  

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɪɚɡɦɟɳɚɸɬɫɹ ɢ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɝɪɭɩɩɵ ɷɥɟɦɟɧɬɵ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ (ɷɤɪɚɧɚ) ɢ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɫɟ 

ɷɥɟɦɟɧɬɵ (ɝɪɭɩɩɵ) ɞɨɛɚɜɥɹɸɬɫɹ ɧɚ ɫɰɟɧɭ ɮɭɧɤɰɢɟɣ add (ɪɢɫɭɧɨɤ 96). 

 

 

Ɋɢɫɭɧɨɤ 96 – Ʉɨɞ ɞɨɛɚɜɥɟɧɢɹ ɧɚ ɫɰɟɧɭ ɝɪɭɩɩ ɨɛɴɟɤɬɨɜ 

 

ȼɫɟ ɤɨɨɪɞɢɧɚɬɵ ɢ ɪɚɡɦɟɪɵ 3D ɨɛɴɟɤɬɨɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɡɚɪɚɧɟɟ. 

ɂɦɢɬɚɰɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɬɨɛɪɚɠɟɧɢɟ ɫɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɧɚ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɟ (ɷɤɪɚɧɟ) ɭɫɬɚɧɨɜɤɢ ɩɨɫɬɪɨɟɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ (ɥɚɦɩɵ ɢɥɢ ɥɚɡɟɪɚ) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɫɨɡɞɚɧɧɵɟ ɩɥɨɫɤɢɟ ɩɚɧɟɥɢ ɩɨɥɢɯɪɨɦɧɨɝɨ ɢɥɢ ɦɨɧɨɯɪɨɦɧɨɝɨ ɰɜɟɬɨɜɨɝɨ 

ɫɩɟɤɬɪɚ, ɤɨɬɨɪɵɟ ɞɨ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɛɵɥɢ ɫ ɨɬɤɥɸɱɟɧɧɵɦ ɫɜɨɣɫɬɜɨɦ visible, 

ɩɨɹɜɥɹɸɬɫɹ ɧɚ ɫɰɟɧɟ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɫɨɡɞɚɧɵ 

ɫɜɹɡɚɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ javascript-ɮɭɧɤɰɢɢ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜɨ ɜɬɨɪɨɣ (ɤɚɤ ɢ ɜ ɬɪɟɬɶɟɣ ɪɚɛɨɬɟ) ɛɵɥ ɫɨɡɞɚɧ ɦɟɯɚɧɢɡɦ ɜ 

ɜɢɞɟ ɧɟɫɤɨɥɶɤɢɯ ɮɭɧɤɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɣ ɞɢɧɚɦɢɱɟɫɤɢ ɦɟɧɹɬɶ ɩɨɥɨɠɟɧɢɟ 
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ɤɚɦɟɪɵ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɢɦɟɥ ɬɪɭɞɧɨɫɬɟɣ ɫ ɢɡɦɟɪɟɧɢɟɦ ɪɚɫɫɬɨɹɧɢɣ. Ʉɨɞ 

ɬɚɤɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɜɬɨɪɨɣ  ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 97. 

ɇɚ ɪɢɫɭɧɤɟ 98 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɤɚɦɟɪɵ ɞɥɹ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ ɞɢɮɪɚɤɰɢɢ ɫɜɟɬɚ». 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɤɚɦɟɪɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɢɞɢɬ ɩɥɚɜɧɵɣ ɩɨɜɨɪɨɬ ɨɛɴɟɤɬɨɜ 

ɫɰɟɧɵ, ɬɚɤ ɠɟ ɤɚɤ ɷɬɨ ɦɨɝɥɨ ɛɵ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɪɟɚɥɶɧɨɫɬɢ ɩɪɢ ɞɜɢɠɟɧɢɢ 

ɝɨɥɨɜɵ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɵɬɚɸɳɟɝɨɫɹ ɢɡɦɟɧɢɬɶ ɫɜɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɫɬɚɧɨɜɤɢ, ɬɨ ɟɫɬɶ ɩɟɪɟɦɟɫɬɢɬɶ ɜɡɨɪ ɫ ɨɛɡɨɪɚ ɫɬɨɥɚ ɭɫɚɠɢɜɚɹɫɶ ɡɚ ɫɬɨɥ ɢ 

ɩɨɫɦɨɬɪɟɜ ɧɚ ɷɤɪɚɧ ɫɤɜɨɡɶ ɞɢɮɪɚɤɰɢɨɧɧɭɸ ɪɟɲɟɬɤɭ. 
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Ɋɢɫɭɧɨɤ 97 – Ʉɨɞ ɮɭɧɤɰɢɣ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɤɚɦɟɪɵ 
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Ɋɢɫɭɧɨɤ 98 – ɋɤɪɢɧɲɨɬɵ ɫɬɪɚɧɢɰ ɫ ɪɚɡɥɢɱɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɤɚɦɟɪɵ ɜ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ 2 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɜ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɨɞɧɨ ɢɡ ɬɪɟɯ ɪɚɫɫɬɨɹɧɢɣ 

ɩɨɥɨɠɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ (ɷɤɪɚɧɚ) ɨɬ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ – 25, 18 

ɢ 11 ɫɚɧɬɢɦɟɬɪɨɜ. ȼɢɡɭɚɥɢɡɚɰɢɹ ɪɚɡɦɟɳɟɧɢɹ ɷɬɨɣ ɥɢɧɟɣɤɢ ɚɧɢɦɢɪɨɜɚɧɚ ɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɩɥɚɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɷɤɪɚɧɚ ɫ ɨɞɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɞɪɭɝɨɟ. 

Ɋɟɚɥɢɡɨɜɚɧɨ ɷɬɨ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ ɜɵɛɨɪɚ ɨɞɧɨɝɨ ɢɡ ɩɨɥɨɠɟɧɢɣ ɥɢɧɟɣɤɢ 

SelectDist[ɧɨɦɟɪ ɩɨɥɨɠɟɧɢɹ ɥɢɧɟɣɤɢ] (ɤɨɞ ɧɚ ɪɢɫɭɧɤɟ 99), ɤɨɬɨɪɵɟ ɩɪɢɜɹɡɚɧɵ ɤ 

ɤɧɨɩɤɚɦ ɥɟɜɨɝɨ ɦɟɧɸ ɢ ɮɭɧɤɰɢɢ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɝɪɭɩɩɵ ɨɛɴɟɤɬɨɜ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ movDinamLine (ɤɨɞ ɧɚ ɪɢɫɭɧɤɟ 100), ɤɨɬɨɪɚɹ ɪɟɝɭɥɹɪɧɨ 

ɜɵɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɟɣ ɚɧɢɦɚɰɢɢ update. 

 

 

 

Ɋɢɫɭɧɨɤ 99 – Ʉɨɞ ɨɞɧɨɣ ɢɡ ɮɭɧɤɰɢɣ ɜɵɛɨɪɚ ɩɨɥɨɠɟɧɢɹ ɷɤɪɚɧɚ 
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Ɋɢɫɭɧɨɤ 100 – Ʉɨɞ ɮɭɧɤɰɢɢ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɷɤɪɚɧɚ 
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Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɡɦɟɧɹɟɬ ɩɨɥɨɠɟɧɢɟ ɷɤɪɚɧɚ, 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɜɵɛɪɚɥ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɚ ɬɚɤɠɟ ɨɬ ɬɨɝɨ, 

ɤɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɡɚɧɢɦɚɟɬ ɷɬɨɬ ɷɤɪɚɧ.  

ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɨɥɢɯɪɨɦɧɨɝɨ ɫɩɟɤɬɪɚ ɞɚɧɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɨɣ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɷɬɨɝɨ ɫɩɟɤɬɪɚ ɩɪɢ 

ɞɜɢɠɟɧɢɢ ɷɤɪɚɧɚ, ɩɨɷɬɨɦɭ, ɮɭɧɤɰɢɹ movDinamLine, ɜ ɦɨɦɟɧɬ ɩɟɪɟɦɟɳɟɧɢɹ 

ɨɬɤɥɸɱɚɟɬ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ (ɝɚɡɨɪɚɡɪɹɞɧɭɸ ɥɚɦɩɭ) ɢ ɜɤɥɸɱɚɟɬ ɟɝɨ ɩɪɢ 

ɩɪɟɤɪɚɳɟɧɢɢ ɩɟɪɟɦɟɳɟɧɢɹ. Ɂɚ ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɥɚɦɩɵ ɨɬɜɟɱɚɟɬ 

ɮɭɧɤɰɢɹ clickt, ɤɨɬɨɪɚɹ, ɩɨɦɢɦɨ ɜɵɡɨɜɚ ɮɭɧɤɰɢɟɣ movDinamLine, ɬɚɤ ɠɟ 

ɜɵɡɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ȼɤɥɸɱɢɬɶ ɥɚɦɩɭ». ɉɨɯɨɠɭɸ ɫɬɪɭɤɬɭɪɭ 

ɢɦɟɟɬ ɮɭɧɤɰɢɹ ɜɤɥɸɱɟɧɢɹ ɥɚɡɟɪɚ clicktLaser, ɤɨɬɨɪɚɹ ɜɵɡɵɜɚɟɬɫɹ ɬɨɥɶɤɨ 

ɤɧɨɩɤɨɣ «ȼɤɥɸɱɢɬɶ ɥɚɡɟɪ». 

 

 

Ɋɢɫɭɧɨɤ 101 – Ʉɨɞ ɮɭɧɤɰɢɣ clickt ɢ clicktLaser 
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ɗɬɢ ɮɭɧɤɰɢɢ ɦɟɧɹɸɬ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ flag ɢ flag_laser, ɨɬɜɟɱɚɸɳɢɯ 

ɡɚ ɡɚɩɭɫɤ ɚɧɢɦɢɪɨɜɚɧɧɵɯ ɮɭɧɤɰɢɣ ɜɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ, ɚ ɬɚɤɠɟ 

ɦɟɧɹɸɬ ɧɚɡɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɧɨɩɨɤ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɦɟɧɹɸɬ ɡɧɚɱɟɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ ɧɟɤɨɬɨɪɵɯ ɤɧɨɩɨɤ 

disabled, ɬɚɤ ɤɚɤ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɟɫɬɶ ɞɜɟ ɞɢɮɪɚɤɰɢɨɧɧɵɟ ɪɟɲɟɬɤɢ, ɨɞɧɚ 

ɢɡ ɤɨɬɨɪɵɯ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɝɚɡɨɪɚɡɪɹɞɧɨɣ ɥɚɦɩɵ. ɉɨɷɬɨɦɭ 

ɤɧɨɩɤɚ ɜɵɛɨɪɚ ɜɬɨɪɨɣ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟɚɤɬɢɜɧɚ ɩɨɫɥɟ 

ɜɤɥɸɱɟɧɢɹ ɥɚɦɩɵ, ɢ ɧɚɨɛɨɪɨɬ.  

Ɍɚɤ ɠɟ, ɤɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɥɚɦɩɵ ɨɬɤɥɸɱɚɟɬ ɥɚɡɟɪ, ɚ ɤɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ 

ɥɚɡɟɪɚ, ɨɬɤɥɸɱɚɟɬ ɥɚɦɩɭ. 

Ɂɚ ɜɤɥɸɱɟɧɢɟ (ɜɵɤɥɸɱɟɧɢɟ) ɥɚɦɩɵ ɨɬɜɟɱɚɟɬ ɚɧɢɦɢɪɨɜɚɧɧɚɹ ɮɭɧɤɰɢɹ 

Lamp_OnOf (ɪɢɫɭɧɨɤ 102), ɤɨɬɨɪɚɹ ɦɟɧɹɟɬ ɫɜɨɣɫɬɜɚ 3D ɨɛɴɟɤɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɩɟɪɟɦɟɧɧɨɣ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɮɭɧɤɰɢɹ clickt ɢɥɢ clicktLaser.  

 

 

Ɋɢɫɭɧɨɤ 102 – Ʉɨɞ ɮɭɧɤɰɢɢ Lamp_OnOf 

 

ȿɫɥɢ ɩɟɪɟɦɟɧɧɚɹ flag ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 1, ɬɨ ɮɭɧɤɰɢɹ ɞɟɥɚɟɬ ɡɧɚɱɟɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨɡɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬ ɫ 0 ɧɚ 1, ɚ ɬɚɤ ɠɟ ɦɟɧɹɟɬ ɫɜɨɣɫɬɜɨ 

ɦɚɬɟɪɢɚɥɚ ɰɢɥɢɧɞɪɚ, ɢɦɢɬɢɪɭɸɳɟɝɨ ɥɚɦɩɭ, ɞɥɹ ɛɨɥɶɲɟɝɨ ɪɟɚɥɢɡɦɚ. ɉɨ 

ɭɦɨɥɱɚɧɢɸ, ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ ɨɬɤɥɸɱɟɧɵ. ɇɚ ɪɢɫɭɧɤɟ 103 ɩɨɤɚɡɚɧɵ ɫɤɪɢɧɲɨɬɵ 

ɞɟɦɨɧɫɬɪɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɫ ɜɤɥɸɱɟɧɧɵɦ ɢ ɜɵɤɥɸɱɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɫɜɟɬɚ 

(ɝɚɡɨɪɚɡɪɹɞɧɨɣ ɥɚɦɩɵ ɢɥɢ ɥɚɡɟɪɚ). 
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Ɋɢɫɭɧɨɤ 103 – ɋɤɪɢɧɲɨɬ ɜɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 

 

Ɍɚɤ ɤɚɤ ɜ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 2 ɞɢɮɪɚɤɰɢɨɧɧɵɟ 

ɪɟɲɟɬɤɢ, ɞɥɹ ɢɯ ɜɵɛɨɪɚ ɛɵɥɢ ɧɚɩɢɫɚɧɵ ɮɭɧɤɰɢɢ SelectGrating1 ɢ SelectGrating2 

(ɪɢɫɭɧɨɤ 104).  

 

 

Ɋɢɫɭɧɨɤ 104 – Ʉɨɞ ɮɭɧɤɰɢɣ ɜɵɛɨɪɚ ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɪɟɲɟɬɨɤ 

 

ɗɬɢ ɮɭɧɤɰɢɢ ɦɟɧɹɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɟɪɟɦɟɧɧɵɟ, ɧɚɡɜɚɧɢɹ ɤɧɨɩɨɤ, ɚ 

ɬɚɤɠɟ, ɮɭɧɤɰɢɹ ɤɧɨɩɤɢ ɜɵɛɨɪɚ ɜɬɨɪɨɣ ɪɟɲɟɬɤɢ, ɛɥɨɤɢɪɭɟɬ ɤɧɨɩɤɭ ɜɵɛɨɪɚ 

ɩɟɪɜɨɣ. 
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Ɍɚɤ ɠɟ, ɜ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɦɨɧɨɯɪɨɦɧɵɣ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɥɚɡɟɪɚ ɞɜɭɯ ɰɜɟɬɨɜ – ɤɪɚɫɧɨɝɨ ɢ ɡɟɥɟɧɨɝɨ, ɩɨɷɬɨɦɭ ɞɥɹ 

ɜɵɛɨɪɚ ɰɜɟɬɚ ɥɚɡɟɪɚ ɛɵɥɢ ɧɚɩɢɫɚɧɵ ɮɭɧɤɰɢɢ SelectLaserColor1 ɢ 

SelectLaserColor2, ɤɨɞ ɨɞɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 105. 

 

 

Ɋɢɫɭɧɨɤ 105 – Ʉɨɞ ɮɭɧɤɰɢɢ SelectLaserColor1 

 

Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɦɟɧɹɟɬ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ flag_laser_color, ɱɬɨɛɵ 

ɢɫɩɨɥɶɡɭɸɳɢɟ ɟɟ ɮɭɧɤɰɢɢ «ɩɨɧɢɦɚɥɢ», ɤɚɤɨɝɨ ɰɜɟɬɚ ɥɚɡɟɪ ɜ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ, 

ɚ ɬɚɤɠɟ ɦɟɧɹɟɬ ɡɧɚɱɟɧɢɟ ɧɚɡɜɚɧɢɣ ɤɧɨɩɨɤ ɢ ɰɜɟɬɨɜɵɟ ɫɜɨɣɫɬɜɚ 3D ɨɛɴɟɤɬɚ 

ɥɚɡɟɪɚ. 

ɂɦɢɬɚɰɢɹ ɩɨɹɜɥɟɧɢɹ ɧɚ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɟ ɩɨɥɢɯɪɨɦɧɨɝɨ 

ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɨɩɢɫɚɧɚ ɚɧɢɦɢɪɨɜɚɧɧɨɣ ɮɭɧɤɰɢɟɣ AddColorSpector, ɤɨɞ 

ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 106. 

 

 

Ɋɢɫɭɧɨɤ 106 – Ʉɨɞ ɮɭɧɤɰɢɢ AddColorSpector 

 

ɗɬɚ ɮɭɧɤɰɢɹ ɩɪɨɜɟɪɹɟɬ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɜɤɥɸɱɟɧɢɹ ɫɜɟɬɚ (flag), 

ɞɜɢɠɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ (flag_spector) ɢ ɜɵɤɥɸɱɟɧɢɹ ɥɚɡɟɪɚ 

(flag_laser). ȼ ɫɥɭɱɚɟ ɧɭɠɧɵɯ ɡɧɚɱɟɧɢɣ ɷɬɢɯ ɩɟɪɟɦɟɧɧɵɯ (flag=1, flag_spector=1 

ɢ flag_laser=0), ɮɭɧɤɰɢɹ ɞɨɛɚɜɥɹɟɬ ɜ ɝɪɭɩɩɭ ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ ɩɥɨɫɤɭɸ 
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ɩɚɧɟɥɶ ɫ ɬɟɤɫɬɭɪɨɣ ɛɥɢɤɚ, ɜɵɡɵɜɚɟɬ ɮɭɧɤɰɢɸ ɞɨɛɚɜɥɟɧɢɹ ɜ ɝɪɭɩɩɭ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ ɩɥɨɫɤɢɯ ɩɚɧɟɥɟɣ ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ CreateColorSpector 

(ɤɨɞ ɧɚ ɪɢɫɭɧɤɟ 107), ɢ ɦɟɧɹɟɬ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ flag_add_spector ɧɚ 1. ȼ 

ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɮɭɧɤɰɢɹ ɭɞɚɥɹɟɬ ɛɥɢɤ ɢ ɜɵɡɵɜɚɟɬ ɮɭɧɤɰɢɸ ɭɞɚɥɟɧɢɹ 

ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ DeleteColorSpector (ɤɨɞ ɧɚ ɪɢɫɭɧɤɟ 108). 

 

 

Ɋɢɫɭɧɨɤ 107 – Ʉɨɞ ɮɭɧɤɰɢɢ CreateColorSpector 

 

 

Ɋɢɫɭɧɨɤ 108 – Ʉɨɞ ɮɭɧɤɰɢɢ DeleteColorSpector 

 

ɉɟɪɜɚɹ ɮɭɧɤɰɢɹ ɩɪɢ ɤɚɠɞɨɦ ɜɵɡɨɜɟ ɨɛɪɚɳɚɟɬɫɹ ɤ ɮɭɧɤɰɢɢ ɭɞɚɥɟɧɢɹ 

ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɩɨɫɥɟ ɱɟɝɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɥɢɧɟɣɤɢ (ɷɤɪɚɧɚ) ɞɨɛɚɜɥɹɟɬ ɜ ɟɟ ɝɪɭɩɩɭ, ɩɚɧɟɥɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɟɤɫɬɭɪɨɣ 

ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ, ɜɬɨɪɚɹ – ɩɪɢ ɤɚɠɞɨɦ ɜɵɡɨɜɟ ɭɞɚɥɹɟɬ ɢɡ ɝɪɭɩɩɵ ɜɫɟ ɩɚɧɟɥɢ 

ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ. 

ɇɚ ɪɢɫɭɧɤɟ 109 ɩɨɤɚɡɚɧ ɫɤɪɢɧɲɨɬ ɞɟɦɨɧɫɬɪɚɰɢɢ ɩɨɥɢɯɪɨɦɧɨɝɨ ɰɜɟɬɨɜɨɝɨ 

ɫɩɟɤɬɪɚ ɞɥɹ ɪɚɡɧɵɯ ɩɨɥɨɠɟɧɢɣ ɷɤɪɚɧɚ ɧɚ ɥɢɧɟɣɤɟ. 
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Ɋɢɫɭɧɨɤ 109 – ɋɤɪɢɧɲɨɬ ɩɨɥɢɯɪɨɦɧɨɝɨ ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɩɪɢ ɪɚɡɧɵɯ 

ɩɨɥɨɠɟɧɢɹɯ ɷɤɪɚɧɚ 

 

ɂɦɢɬɚɰɢɹ ɩɨɹɜɥɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɦɨɧɨɯɪɨɦɧɨɝɨ ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɨɩɢɫɚɧɚ 

ɚɧɢɦɢɪɨɜɚɧɧɨɣ ɮɭɧɤɰɢɟɣ AddLaserSpector, ɤɨɞ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 

110. 

 

 

Ɋɢɫɭɧɨɤ 110 – Ʉɨɞ ɮɭɧɤɰɢɢ AddLaserSpector 

 

Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɥɚɡɟɪɚ ɜɵɡɵɜɚɟɬ ɮɭɧɤɰɢɸ ɫɨɡɞɚɧɢɹ 

ɦɨɧɨɯɪɨɦɧɨɝɨ ɫɩɟɤɬɪɚ CreateLaserSpector, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɥɚɡɟɪɚ – ɮɭɧɤɰɢɸ 

DeleteLaserSpector. Ʉɨɞ ɷɬɢɯ ɮɭɧɤɰɢɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 111. 

 

 

Ɋɢɫɭɧɨɤ 111 – Ʉɨɞ ɮɭɧɤɰɢɣ CreateLaserSpector ɢ DeleteLaserSpector 
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ɉɟɪɜɚɹ ɮɭɧɤɰɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɣ (ɰɜɟɬ ɥɚɡɟɪɚ, 

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɟɲɟɬɤɢ ɞɨ ɷɤɪɚɧɚ, ɩɟɪɢɨɞ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ), ɩɨ ɮɨɪɦɭɥɟ 

ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɥɨɠɟɧɢɹ ɦɚɤɫɢɦɭɦɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɬɚ ɧɚ ɷɤɪɚɧɟ, ɰɢɤɥɨɦ for 

ɪɚɫɫɱɢɬɵɜɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ ɧɚ ɷɤɪɚɧɟ (ɪɢɫɭɧɨɤ 111, ɫɬɪɨɤɚ 414) 

ɢ ɩɟɪɟɞɚɟɬ ɢɯ ɜ ɮɭɧɤɰɢɸ CreatePointColor (ɤɨɞ ɧɚ ɪɢɫɭɧɤɟ 112) ɜɦɟɫɬɟ ɫ ɰɜɟɬɨɦ 

ɢ ɩɨɪɹɞɤɨɦ ɬɨɱɤɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɜɟɬɚ, ɞɥɢɧɧɵ ɜɨɥɧɵ ɷɬɨɝɨ ɰɜɟɬɚ ɢ ɩɟɪɢɨɞɚ 

ɪɟɲɟɬɤɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɚɫɫɢɜɵ (ɪɢɫɭɧɨɤ 111, ɫɬɪɨɤɢ 407, 411 ɢ 412). 

ȼɬɨɪɚɹ ɮɭɧɤɰɢɹ, DeleteLaserSpector, ɩɪɢ ɟɟ ɜɵɡɨɜɟ ɰɢɤɥɨɦ for ɭɞɚɥɹɟɬ 

ɦɨɧɨɯɪɨɦɧɵɣ ɫɩɟɤɬɪ (ɬɨɱɤɢ ɥɚɡɟɪɚ).  

 

 

Ɋɢɫɭɧɨɤ 112 – Ʉɨɞ ɮɭɧɤɰɢɢ CreatePointColor 

 

Ɏɭɧɤɰɢɹ CreatePointColor, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɭɱɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 

ɰɜɟɬɚ, ɩɨɥɨɠɟɧɢɹ ɧɚ ɫɰɟɧɟ, ɚ ɬɚɤɠɟ ɩɨɪɹɞɤɨɜɨɦ ɧɨɦɟɪɟ ɬɨɱɤɢ ɦɟɧɹɟɬ ɫɜɨɣɫɬɜɚ 

3D ɨɛɴɟɤɬɚ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɮɭɧɤɰɢɹ ɩɪɨɜɟɪɹɟɬ, ɱɬɨɛɵ ɩɚɧɟɥɢ, ɢɦɢɬɢɪɭɸɳɢɟ 

ɬɨɱɤɢ ɥɚɡɟɪɚ ɧɟ «ɜɢɫɟɥɢ ɜ ɜɨɡɞɭɯɟ» ɡɚ ɩɪɟɞɟɥɚɦɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ ɢ, ɟɫɥɢ 

ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɡɚ ɟɟ ɩɪɟɞɟɥɚɦɢ, ɬɨ ɢɯ ɤɨɨɪɞɢɧɚɬɵ ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ 

ɢɯ ɧɟ ɛɵɥɨ ɜɢɞɧɨ (ɪɢɫɭɧɨɤ 112, ɫɬɪɨɤɢ 391-396). 

ȼɫɟ ɩɚɪɚɦɟɬɪɵ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 2 ɪɚɫɫɱɢɬɚɧɵ ɡɚɪɚɧɟɟ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɚɸɬ ɜɢɪɬɭɚɥɶɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɤ ɪɟɚɥɶɧɨɦɭ. 

ȼɫɟ ɮɭɧɤɰɢɢ, ɩɪɨɢɡɜɨɞɹɳɢɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 3D 

ɨɛɴɟɤɬɨɜ, ɤɚɤ ɢ ɜ ɩɟɪɜɨɣ ɥɚɛɨɪɚɬɨɪɧɨɟ ɪɚɛɨɬɟ, ɜɵɡɵɜɚɸɬɫɹ ɮɭɧɤɰɢɟɣ update, 

ɤɨɞ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 113. 
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Ɋɢɫɭɧɨɤ 113 – Ʉɨɞ ɮɭɧɤɰɢɣ update ɢ render 

 

Ɉɧɚ ɜɵɡɵɜɚɟɬ ɫɟɛɹ ɮɭɧɤɰɢɟɣ requestAnimationFrame() ɨɛɪɚɛɨɬɤɢ 3D 

ɨɛɴɟɤɬɨɜ ɜ ɚɧɢɦɚɰɢɢ ɩɪɢɦɟɪɧɨ 60 ɪɚɡ ɜ ɫɟɤɭɧɞɭ, ɚ ɬɚɤɠɟ ɜɵɡɵɜɚɟɬ ɮɭɧɤɰɢɢ 

Lamp_OnOf, AddColorSpector, AddLaserSpector, movDinamLine, movingCamera, 

ɢ render. 

Ɏɭɧɤɰɢɹ render ɫɨɡɞɚɧɚ ɞɥɹ ɪɟɧɞɟɪɢɧɝɚ ɫɰɟɧɵ ɢ ɤɚɦɟɪɵ, ɚ ɩɨɫɤɨɥɶɤɭ ɜ 

ɩɪɢɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɧɢɦɚɰɢɹ, ɬɨ ɢ ɪɟɧɞɟɪɢɧɝ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɦ, 

ɩɨɷɬɨɦɭ ɨɧ ɜɵɡɵɜɚɟɬɫɹ ɜ ɮɭɧɤɰɢɢ update. ɇɚ ɪɢɫɭɧɤɚɯ 114-115 ɩɨɤɚɡɚɧɵ 

ɜɚɪɢɚɧɬɵ ɨɬɨɛɪɚɠɟɧɢɹ ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ ɥɚɡɟɪɚ ɩɪɢ ɪɚɡɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ, ɡɧɚɱɟɧɢɢ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɢ ɢ ɰɜɟɬɟ ɥɚɡɟɪɚ.  

 

Ɋɢɫɭɧɨɤ 114 – ɋɤɪɢɧɲɨɬ ɷɤɪɚɧɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɨɝɨ ɫɩɟɤɬɪɚ 

(ɤɪɚɫɧɵɣ ɥɚɡɟɪ) 
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Ɋɢɫɭɧɨɤ 115 – ɋɤɪɢɧɲɨɬ ɷɤɪɚɧɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɨɝɨ ɫɩɟɤɬɪɚ 

(ɡɟɥɟɧɵɣ ɥɚɡɟɪ) 

 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶ ɢɡɦɟɧɟɧɢɟ 

ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɤɚɪɬɢɧɵ (ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ ɥɚɡɟɪɚ) ɧɚ ɷɤɪɚɧɟ ɩɪɢ 

ɩɟɪɟɦɟɳɟɧɢɢ ɷɤɪɚɧɚ ɜɞɨɥɶ ɥɢɧɟɣɤɢ.  

Ⱥ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɹ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɤɚɪɬɢɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɣ 

ɪɟɲɟɬɤɢ ɢ ɰɜɟɬɚ ɥɚɡɟɪɚ. 

 

2.2.5 ɋɨɡɞɚɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ» 

 

ȼ ɫɥɭɱɚɟ ɜɵɛɨɪɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɬɪɟɬɶɟɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɮɚɣɥ 

process.php, ɬɚɤɠɟ ɤɚɤ ɢ ɞɥɹ ɩɪɟɞɵɞɭɳɢɯ ɪɚɛɨɬ ɝɟɧɟɪɢɪɭɟɬ ɥɟɜɨɟ ɢ ɩɪɚɜɨɟ 

ɦɟɧɸ ɧɚ ɫɬɪɚɧɢɰɟ ɨɬɨɛɪɚɠɟɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɪɢɫɭɧɤɢ 116 ɢ 117).  

Ɍɚɤ ɤɚɤ, ɜ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɵɛɨɪɚ ɢɫɯɨɞɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ, ɥɟɜɨɟ ɦɟɧɸ ɪɚɛɨɬɵ ɫɨɞɟɪɠɢɬ ɥɢɲɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɷɬɢɯ 

ɩɚɪɚɦɟɬɪɚɯ ɢ ɢɧɫɬɪɭɤɰɢɸ ɤ ɜɵɩɨɥɧɟɧɢɸ. ɉɪɚɜɨɟ ɦɟɧɸ ɫɨɞɟɪɠɢɬ ɤɧɨɩɤɢ 

ɭɩɪɚɜɥɟɧɢɹ ɜɢɧɬɨɜɤɨɣ, ɦɚɹɬɧɢɤɨɦ, ɚ ɬɚɤɠɟ, ɤɧɨɩɤɭ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 

ɤɚɦɟɪɵ. ɇɚ ɪɢɫɭɧɤɟ 118 ɩɨɤɚɡɚɧɵ ɫɤɪɢɧɲɨɬɵ ɷɬɢɯ ɦɟɧɸ ɧɚ ɜɟɛ-ɫɬɪɚɧɢɰɟ. 
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Ɋɢɫɭɧɨɤ 116 – Ʉɨɞ ɥɟɜɨɝɨ ɦɟɧɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

 

Ɋɢɫɭɧɨɤ 117 – Ʉɨɞ ɩɪɚɜɨɝɨ ɦɟɧɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

  

 

Ɋɢɫɭɧɨɤ 118 – ɋɤɪɢɧɲɨɬ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɦɟɧɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3  
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ɂɦɢɬɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɧɟɭɩɪɭɝɨɝɨ 

ɭɞɚɪɚ» ɫɨɫɬɨɢɬ ɢɡ ɧɟɤɨɬɨɪɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɫɬɨɥɚ), ɛɚɥɥɢɫɬɢɱɟɫɤɨɝɨ ɦɚɹɬɧɢɤɚ, 

ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɲɬɚɬɢɜ, ɫ ɩɨɞɜɟɲɟɧɧɵɦ ɧɚ ɧɢɬɢ ɢ ɧɚɩɨɥɧɟɧɧɵɦ 

ɩɥɚɫɬɢɥɢɧɨɦ ɰɢɥɢɧɞɪɨɦ, ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɪɭɠɶɹ, ɩɭɥɢ. ɇɚ ɪɢɫɭɧɤɟ 119 

ɫɤɪɢɧɲɨɬ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

 

 

Ɋɢɫɭɧɨɤ 119 – ɋɤɪɢɧɲɨɬ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɮɚɣɥɟ mainapp3, 

ɚɧɚɥɨɝɢɱɧɨ, ɤɚɤ ɢ ɜ ɞɜɭɯ ɩɪɟɞɵɞɭɳɢɯ ɪɚɛɨɬɚɯ ɨɛɴɹɜɥɹɸɬɫɹ ɝɥɨɛɚɥɶɧɵɟ 

ɩɟɪɟɦɟɧɧɵɟ, ɫɨɡɞɚɟɬɫɹ ɜɢɪɬɭɚɥɶɧɚɹ ɫɰɟɧɚ ɫɨ ɫɜɟɬɨɦ ɢ ɤɚɦɟɪɨɣ, ɫɨɡɞɚɸɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɨɣ ɪɚɛɨɬɟ 3D ɨɛɴɟɤɬɵ. 

ɇɚ ɪɢɫɭɧɤɟ 120 ɩɨɤɚɡɚɧ ɤɨɞ ɨɛɴɹɜɥɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ 

ɫɨɡɞɚɧɢɹ ɫɰɟɧɵ. 

ɉɟɪɟɦɟɧɧɚɹ deg ɫɨɡɞɚɧɚ ɞɥɹ ɩɟɪɟɜɨɞɚ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɨɛɴɟɤɬɨɜ 

ɢɡ ɪɚɞɢɚɧ ɜ ɝɪɚɞɭɫɵ.  

Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɜɨ ɜɬɨɪɨɣ ɪɚɛɨɬɟ, ɨɛɴɟɤɬɵ ɨɛɴɟɞɢɧɟɧɵ ɜ ɝɪɭɩɩɵ, ɞɥɹ 



 

106 
 

ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɫ ɧɢɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɚ ɜɧɟɲɧɹɹ 3D ɦɨɞɟɥɶ ɜɢɧɬɨɜɤɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɟɟ ɞɨɛɚɜɥɟɧɢɹ ɧɚ 

ɫɰɟɧɭ ɧɟɨɛɯɨɞɢɦɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɡɚɝɪɭɡɱɢɤ ɨɛɴɟɤɬɨɜ ɮɨɪɦɚɬɚ GLTF (ɪɢɫɭɧɨɤ 

120, ɫɬɪɨɤɚ 18). Ɏɭɧɤɰɢɹ init ɫɨɫɬɨɢɬ ɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɪɚɛɨɬɟ 

ɮɭɧɤɰɢɣ. 

 

 

Ɋɢɫɭɧɨɤ 120 – Ʉɨɞ ɨɛɴɹɜɥɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɫɨɡɞɚɧɢɹ ɫɰɟɧɵ 
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ɇɚ ɪɢɫɭɧɤɟ 121 ɩɨɤɚɡɚɧ ɤɨɞ ɫɨɡɞɚɧɢɹ ɝɟɨɦɟɬɪɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ ɨɫɧɨɜɧɵɯ 

ɨɛɴɟɤɬɨɜ ɫɰɟɧɵ.  

 

 

Ɋɢɫɭɧɨɤ 121 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɝɟɨɦɟɬɪɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ ɨɛɴɟɤɬɨɜ 

 

ɇɚ ɪɢɫɭɧɤɟ 122 ɩɨɤɚɡɚɧ ɤɨɞ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɝɟɨɦɟɬɪɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɬɢɯ ɨɛɴɟɤɬɨɜ ɧɚ ɫɰɟɧɟ ɢ 

ɞɨɛɚɜɥɟɧɢɟ ɢɯ ɜ ɝɪɭɩɩɵ. 
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Ɋɢɫɭɧɨɤ 122 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɢ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɫɰɟɧɟ ɨɛɴɟɤɬɨɜ 

 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɨɫɧɨɜɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɭɠɧɨ ɡɚɝɪɭɡɢɬɶ ɡɚɪɚɧɟɟ 

ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɢ ɩɨɦɟɳɟɧɧɭɸ ɜ ɩɚɩɤɭ models ɜɧɟɲɧɸɸ 3D ɦɨɞɟɥɶ ɫ 

ɩɨɦɨɳɶɸ ɡɚɝɪɭɡɱɢɤɚ GLTFLoader. 

 ɇɚ ɪɢɫɭɧɤɟ 123 ɩɨɤɚɡɚɧ ɤɨɞ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ.  
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Ɋɢɫɭɧɨɤ 123 – Ʉɨɞ ɡɚɝɪɭɡɤɢ ɜɧɟɲɧɟɣ 3D ɦɨɞɟɥɢ 

 

Ɇɨɞɟɥɶ ɪɭɠɶɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 124, ɡɚɢɦɫɬɜɨɜɚɧɚ ɦɨɞɟɥɶ ɧɚ 

ɫɚɣɬɟ https://free3d.com/. 

 

 

Ɋɢɫɭɧɨɤ 124 – ɋɤɪɢɧɲɨɬ 3D-ɦɨɞɟɥɢ ɜɢɧɬɨɜɤɢ 

 

Ɇɨɞɟɥɶ ɪɭɠɶɹ, ɜɧɟɞɪɟɧɧɚɹ ɧɚ ɫɰɟɧɭ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 125. 
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Ɋɢɫɭɧɨɤ 125 – Ɇɨɞɟɥɶ ɜɢɧɬɨɜɤɢ, ɞɨɛɚɜɥɟɧɧɚɹ ɧɚ ɫɰɟɧɭ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

ȼ ɩɪɨɰɟɫɫɟ ɡɚɝɪɭɡɤɢ ɛɵɥɢ ɢɡɦɟɧɟɧɵ ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɷɬɨɝɨ 3D 

ɨɛɴɟɤɬɚ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɧɟɧɵ ɟɝɨ ɪɚɡɦɟɪɵ, ɩɨɥɨɠɟɧɢɟ ɧɚ ɫɰɟɧɟ, ɧɚɥɨɠɟɧɵ 

ɦɚɬɟɪɢɚɥɵ, ɚ ɬɚɤɠɟ, ɭɞɚɥɟɧɚ ɱɚɫɬɶ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ, ɩɨɫɤɨɥɶɤɭ ɞɚɥɟɟ ɷɬɚ ɱɚɫɬɶ 

ɛɭɞɟɬ ɚɧɢɦɢɪɨɜɚɧɚ, ɚ ɞɥɹ ɭɞɨɛɫɬɜɚ ɚɧɢɦɚɰɢɢ, ɨɛɴɟɤɬ ɛɭɞɟɬ ɫɨɡɞɚɧ ɡɚɧɨɜɨ, ɜɧɟ 

ɡɚɝɪɭɠɟɧɧɨɣ ɦɨɞɟɥɢ. ɇɚ ɪɢɫɭɧɤɟ 126 ɩɨɤɚɡɚɧ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɷɬɨɝɨ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, ɩɨɫɥɟ ɱɟɝɨ, ɜɫɟ ɝɪɭɩɩɵ ɨɛɴɟɤɬɨɜ ɞɨɛɚɜɥɟɧɵ ɧɚ ɫɰɟɧɭ. 

 

 

Ɋɢɫɭɧɨɤ 126 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɜɢɧɬɨɜɤɢ ɢ ɞɨɛɚɜɥɟɧɢɹ 

ɝɪɭɩɩ ɧɚ ɫɰɟɧɭ 
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Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɦɢɬɚɰɢɢ ɩɪɨɰɟɫɫɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ 

ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ» ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɢɦɩɨɪɬ ɡɚɝɪɭɡɱɢɤɚ, ɩɨɷɬɨɦɭ ɮɚɣɥ mainapp3 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɟɛ-ɫɬɪɚɧɢɰɟ ɫ ɬɢɩɨɦ module. Ʉɧɨɩɤɢ ɜɟɛ-ɫɬɪɚɧɢɰɵ ɧɟ ɦɨɝɭɬ 

ɭɩɪɚɜɥɹɬɶ ɮɭɧɤɰɢɹɦɢ ɷɬɨɝɨ ɬɢɩɚ js-ɮɚɣɥɚ, ɚ ɡɧɚɱɢɬ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɫɦɨɠɟɬ 

ɭɩɪɚɜɥɹɬɶ ɩɪɨɰɟɫɫɨɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɷɬɨɝɨ, ɛɵɥ ɫɨɡɞɚɧ 

ɮɚɣɥ startedFunctionLr3.js ɬɢɩɚ text/javascript, ɜ ɤɨɬɨɪɨɦ ɧɚɩɢɫɚɧ ɤɨɞ (ɪɢɫɭɧɨɤ 

127), ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɤɧɨɩɤɚɦɢ «Ɂɚɪɹɞɢɬɶ», «ɋɞɟɥɚɬɶ ɜɵɫɬɪɟɥ», 

«Ɉɫɬɚɧɨɜɢɬɶ ɦɚɹɬɧɢɤ», «ɉɟɪɟɤɥɸɱɢɬɶ ɤɚɦɟɪɭ» (ɪɢɫɭɧɨɤ 128). 

 

 

Ɋɢɫɭɧɨɤ 127 – Ʉɨɞ ɮɚɣɥɚ startedFunctionLr3 

 

Ⱦɚɧɧɵɣ ɤɨɞ ɫɨɫɬɨɢɬ ɢɡ ɮɭɧɤɰɢɣ, ɢɡɦɟɧɹɸɳɢɯ ɝɥɨɛɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, 

ɜɢɞɢɦɵɟ ɮɚɣɥɨɦ mainapp3, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɜɢɪɬɭɚɥɶɧɵɣ ɮɢɡɢɱɟɫɤɢɣ 
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ɩɪɨɰɟɫɫ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɜɬɨɪɨɣ ɪɚɛɨɬɟ, ɫɨɡɞɚɟɬɫɹ ɦɟɯɚɧɢɡɦ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 

ɤɚɦɟɪɵ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɮɭɧɤɰɢɣ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɪɟɝɭɥɹɪɧɨ 

ɜɵɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɟɣ ɚɧɢɦɚɰɢɢ update. Ʉɨɞ ɷɬɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 128. 

 

 

Ɋɢɫɭɧɨɤ 128 – Ʉɨɞ ɦɟɯɚɧɢɡɦɚ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɤɚɦɟɪɵ 

 

ɇɚ ɪɢɫɭɧɤɟ 129 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɤɚɦɟɪɵ ɞɥɹ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ». 
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Ɋɢɫɭɧɨɤ 129 – ɋɤɪɢɧɲɨɬɵ ɫɬɪɚɧɢɰ ɫ ɪɚɡɥɢɱɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɤɚɦɟɪɵ ɜ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ 3 

 

Ⱦɥɹ ɛɨɥɶɲɟɝɨ ɪɟɚɥɢɡɦɚ, ɜ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɞɨɛɚɜɥɟɧɚ 

ɚɧɢɦɚɰɢɹ ɩɟɪɟɡɚɪɹɞɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɜɢɧɬɨɜɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɫɨɡɞɚɧɵ 

ɧɟɨɛɯɨɞɢɦɵɟ ɩɟɪɟɦɟɧɧɵɟ (ɪɢɫɭɧɨɤ 130). 

 

 

Ɋɢɫɭɧɨɤ 130 – Ʉɨɞ ɫɨɡɞɚɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɩɟɪɟɡɚɪɹɞɤɢ ɜɢɧɬɨɜɤɢ 

 

ɉɨɫɥɟ ɱɟɝɨ ɛɵɥɚ ɫɨɡɞɚɧɚ ɮɭɧɤɰɢɹ ɩɟɪɟɡɚɪɹɞɤɢ AnimationLoadGan, 
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ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɦɟɯɚɧɢɡɦ, ɩɪɨɜɟɪɹɸɳɢɣ ɦɧɨɠɟɫɬɜɨ ɭɫɥɨɜɢɣ. 

 

Ɋɢɫɭɧɨɤ 131 – Ʉɨɞ ɮɭɧɤɰɢɢ AnimationLoadGan 

 

Ɍɚɤ ɤɚɤ ɮɭɧɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɰɟɫɫ ɚɧɢɦɚɰɢɢ ɡɚɪɹɞɤɢ ɜɢɧɬɨɜɤɢ, ɬɨ 



 

115 
 

ɨɧɚ ɪɟɝɭɥɹɪɧɨ ɜɵɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɟɣ ɚɧɢɦɚɰɢɢ update. Ɉɫɧɨɜɧɨɣ ɩɪɨɰɟɫɫ 

ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ, ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ flag_gan ɫ 0 ɧɚ 1, 

ɩɨɫɥɟ ɜɵɡɨɜɚ ɮɭɧɤɰɢɢ ɤɧɨɩɤɨɣ «Ɂɚɪɹɞɢɬɶ». ɉɨɫɥɟ ɷɬɨɝɨ ɮɭɧɤɰɢɹ ɩɪɨɜɟɪɹɟɬ 

ɡɧɚɱɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɭɥɢ ɢ ɟɫɥɢ ɨɧɨ ɪɚɜɧɨ 0, ɬɨ ɡɧɚɱɢɬ 

ɡɚɪɹɞɤɚ ɬɨɥɶɤɨ ɧɚɱɚɥɚɫɶ ɢ ɮɭɧɤɰɢɹ ɦɟɧɹɟɬ ɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɚ ɡɚɬɜɨɪɚ 

ɜɢɧɬɨɜɤɢ (ɪɢɫɭɧɨɤ 131, ɫɬɪɨɤɢ 286-293), ɩɪɨɜɟɪɹɹ ɩɪɢ ɷɬɨɦ, ɩɨɥɨɠɟɧɢɟ ɷɬɨɝɨ 

ɷɥɟɦɟɧɬɚ ɢ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ, ɡɚɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɤɨɨɪɞɢɧɚɬ, ɧɚ 

ɫɰɟɧɭ ɞɨɛɚɜɥɹɟɬɫɹ ɩɭɥɹ ɢ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɟɟ ɩɚɞɟɧɢɹ (ɪɢɫɭɧɨɤ 131, ɫɬɪɨɤɢ 

293-304).  

ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɩɭɥɟɣ ɩɨɥɨɠɟɧɢɹ ɜɧɭɬɪɢ ɜɢɧɬɨɜɤɢ, ɷɬɨ ɩɨɥɨɠɟɧɢɟ 

ɮɢɤɫɢɪɭɟɬɫɹ ɢ ɧɚɱɢɧɚɟɬɫɹ ɨɛɪɚɬɧɵɣ ɩɪɨɰɟɫɫ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɡɚɬɜɨɪɚ 

ɪɭɠɶɹ, ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɤɨɬɨɪɨɝɨ, ɫɧɢɦɚɟɬɫɹ ɛɥɨɤɢɪɨɜɤɚ ɫ ɤɧɨɩɤɢ «ɋɞɟɥɚɬɶ 

ɜɵɫɬɪɟɥ» (ɪɢɫɭɧɨɤ 131, ɫɬɪɨɤɢ 305-319). 

Ⱦɚɥɟɟ, ɤɨɞ ɮɭɧɤɰɢɢ (ɪɢɫɭɧɨɤ 131, ɫɬɪɨɤɢ 320-354) ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɰɟɫɫ, 

ɩɨɥɧɨɫɬɶɸ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɡɚɪɹɞɤɟ ɢ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɛɵɥɚ 

ɧɚɠɚɬɚ ɤɧɨɩɤɚ «Ɋɚɡɪɹɞɢɬɶ» (ɩɨɫɥɟ ɡɚɪɹɞɤɢ ɤɧɨɩɤɚ «Ɂɚɪɹɞɢɬɶ» ɩɪɢɧɢɦɚɟɬ 

ɧɚɡɜɚɧɢɟ «Ɋɚɡɪɹɞɢɬɶ») ɢ ɩɪɢ ɷɬɨɦ, ɧɟ ɛɵɥ ɫɞɟɥɚɧ ɜɵɫɬɪɟɥ. 

ɇɚ ɪɢɫɭɧɤɟ 132 ɩɨɤɚɡɚɧ ɫɤɪɢɧɲɨɬ ɩɪɨɰɟɫɫɚ ɡɚɪɹɞɤɢ ɜɢɧɬɨɜɤɢ ɜ ɪɚɡɧɨɟ 

ɜɪɟɦɹ. 

 

   

Ɋɢɫɭɧɨɤ 132 – ɋɤɪɢɧɲɨɬ ɩɪɨɰɟɫɫɚ ɡɚɪɹɞɤɢ ɜɢɧɬɨɜɤɢ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɪɹɞɢɥ ɜɢɪɬɭɚɥɶɧɭɸ ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ 

ɜɢɧɬɨɜɤɭ, ɨɧ ɞɨɥɠɟɧ ɫɞɟɥɚɬɶ ɜɵɫɬɪɟɥ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɩɭɥɹ, ɞɨɫɬɢɝɲɚɹ 

ɰɢɥɢɧɞɪɚ ɦɚɹɬɧɢɤɚ, ɡɚɫɬɚɜɢɬ ɟɝɨ ɞɟɥɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɬɭɯɚɸɳɢɟ ɤɨɥɟɛɚɧɢɹ. 



 

116 
 

Ⱦɥɹ ɢɦɢɬɚɰɢɢ ɷɬɨɝɨ, ɛɵɥɢ ɨɛɴɹɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɩɟɪɟɦɟɧɧɵɟ (ɪɢɫɭɧɨɤ 133), 

ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɜ ɮɭɧɤɰɢɢ ɩɪɨɰɟɫɫɚ ɜɵɫɬɪɟɥɚ. 

 

Ɋɢɫɭɧɨɤ 133 – Ʉɨɞ ɨɛɴɹɜɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɢ ɮɭɧɤɰɢɢ Random 

 

Ʉɪɨɦɟ ɩɟɪɟɦɟɧɧɵɯ, ɬɚɤ ɠɟ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɧɟɛɨɥɶɲɚɹ ɮɭɧɤɰɢɹ, 

ɜɨɡɜɪɚɳɚɸɳɚɹ ɫɥɭɱɚɣɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɡɚɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɱɢɫɟɥ. 

ɉɨɫɥɟ ɨɛɴɹɜɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɛɵɥɚ ɫɨɡɞɚɧɚ ɮɭɧɤɰɢɹ ɚɧɢɦɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɜɵɫɬɪɟɥɚ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨɫɥɟ ɧɟɝɨ ɤɨɥɟɛɚɧɢɣ ɦɚɹɬɧɢɤɚ AnimationShot 

(ɪɢɫɭɧɨɤ 134).  

 

 

Ɋɢɫɭɧɨɤ 134 – Ʉɨɞ ɮɭɧɤɰɢɢ AnimationShot 

 

Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɜɵɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɟɣ ɚɧɢɦɚɰɢɢ update, ɩɪɨɜɟɪɹɹ 

ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ flag_shot, ɤɨɬɨɪɨɟ ɦɟɧɹɟɬɫɹ ɤɧɨɩɤɨɣ «ɋɞɟɥɚɬɶ ɜɵɫɬɪɟɥ», 

ɢ, ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɢɡɦɟɧɢɥɨɫɶ ɫ 0 ɧɚ 1, ɬɨ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɞɜɢɠɟɧɢɹ ɩɭɥɢ ɢɡ 

ɫɬɜɨɥɚ ɜɢɧɬɨɜɤɢ ɜ ɫɬɨɪɨɧɭ ɦɚɹɬɧɢɤɚ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɩɭɥɟɣ ɝɪɭɡɚ ɦɚɹɬɧɢɤɚ, 

ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɟɝɨ ɤɨɥɟɛɚɧɢɣ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬɫɹ ɪɚɫɱɟɬɨɦ ɢɡ ɮɨɪɦɭɥɵ 

ɩɨɥɨɠɟɧɢɹ ɭɝɥɚ ɜ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ (ɪɢɫɭɧɨɤ 134, ɫɬɪɨɤɚ 383). ɗɬɚ 

ɮɨɪɦɭɥɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ, ɫɥɭɱɚɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ 
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ɢɡ ɡɧɚɱɟɧɢɣ 23-26 ɝɪɚɞɭɫɨɜ, ɢ ɤɨɫɢɧɭɫɚ ɭɝɥɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t.  

ɇɚ ɪɢɫɭɧɤɟ 135 ɫɤɪɢɧɲɨɬ ɪɚɡɥɢɱɧɵɯ ɩɨɥɨɠɟɧɢɣ ɰɢɥɢɧɞɪɚ ɩɨɫɥɟ 

ɜɵɫɬɪɟɥɚ. 

 

  

  

Ɋɢɫɭɧɨɤ 135 – ɋɤɪɢɧɲɨɬ ɩɨɥɨɠɟɧɢɣ ɦɚɹɬɧɢɤɚ 

 

Ⱦɚɠɟ ɜ ɫɥɭɱɚɟ ɡɚɬɭɯɚɸɳɢɯ ɤɨɥɟɛɚɧɢɣ, ɦɚɹɬɧɢɤ ɫɨɜɟɪɲɚɟɬ ɢɯ ɞɨɫɬɚɬɨɱɧɨ 

ɞɨɥɝɨ, ɩɨɷɬɨɦ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɮɭɧɤɰɢɹ reset, ɨɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɤɨɥɟɛɚɧɢɹ ɥɢɛɨ 

ɤɧɨɩɤɨɣ «Ɉɫɬɚɧɨɜɢɬɶ ɦɚɹɬɧɢɤ», ɥɢɛɨ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜɪɟɦɟɧɢ 20 ɫɟɤɭɧɞ ɨɬ 

ɧɚɱɚɥɚ ɤɨɥɟɛɚɧɢɣ. Ʉɨɞ ɷɬɨɣ ɮɭɧɤɰɢɢ ɧɚ ɪɢɫɭɧɤɟ 136. 
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Ɋɢɫɭɧɨɤ 136 – Ʉɨɞ ɮɭɧɤɰɢɢ reset 

 

ȼɫɟ ɩɚɪɚɦɟɬɪɵ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɬɚɤɠɟ, ɤɚɤ ɢ ɞɪɭɝɢɯ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɪɚɫɫɱɢɬɚɧɵ ɡɚɪɚɧɟɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɚɸɬ 

ɜɢɪɬɭɚɥɶɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɤ ɪɟɚɥɶɧɨɦɭ. 

ȼɫɟ ɮɭɧɤɰɢɢ, ɩɪɨɢɡɜɨɞɹɳɢɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 3D 

ɨɛɴɟɤɬɨɜ, ɤɚɤ ɜ ɩɟɪɜɨɣ ɢ ɜɨ ɜɬɨɪɨɣ ɥɚɛɨɪɚɬɨɪɧɨɟ ɪɚɛɨɬɟ, ɜɵɡɵɜɚɸɬɫɹ ɮɭɧɤɰɢɟɣ 

update, ɤɨɞ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 137. 

 

 

Ɋɢɫɭɧɨɤ 137 – Ʉɨɞ ɮɭɧɤɰɢɣ update ɢ render 

 

ɗɬɚ ɮɭɧɤɰɢɹ ɜɵɡɵɜɚɟɬ ɫɟɛɹ ɮɭɧɤɰɢɟɣ ɨɛɪɚɛɨɬɤɢ 3D ɨɛɴɟɤɬɨɜ ɜ ɚɧɢɦɚɰɢɢ 

ɩɪɢɦɟɪɧɨ 60 ɪɚɡ ɜ ɫɟɤɭɧɞɭ requestAnimationFrame, ɚ ɬɚɤɠɟ ɜɵɡɵɜɚɟɬ ɮɭɧɤɰɢɢ 

movingCamera, AnimationLoadGan, AnimationShot, reset ɢ render. Ɏɭɧɤɰɢɹ render 

ɫɨɡɞɚɧɚ ɞɥɹ ɪɟɧɞɟɪɢɧɝɚ ɫɰɟɧɵ ɢ ɤɚɦɟɪɵ. 

 

2.3 Ɉɩɢɫɚɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 
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ɋɬɭɞɟɧɬ ɢɥɢ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɨ ɫɫɵɥɤɟ ɜ ɟɄɭɪɫɟ ɞɢɫɰɢɩɥɢɧɵ 

«Ɏɢɡɢɤɚ» ɧɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» 

(ɪɢɫɭɧɨɤ 138).  

Ⱦɚɥɟɟ, ɫɬɭɞɟɧɬ ɜɯɨɞɢɬ ɢɥɢ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ ɫɢɫɬɟɦɟ, ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

ɜɯɨɞɢɬ ɜ ɫɢɫɬɟɦɭ ɩɨɞ ɫɜɨɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ (ɪɢɫɭɧɤɢ 139-140). 

 

 

Ɋɢɫɭɧɨɤ 138 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɟɄɭɪɫɚ ɩɨ ɮɢɡɢɤɟ ɫ ɡɚɞɚɧɢɟɦ ɩɨ 

ɜɵɩɨɥɧɟɧɢɸ ɜɢɪɬɭɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

 

 

Ɋɢɫɭɧɨɤ 139 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɜɯɨɞɚ ɜ ɫɢɫɬɟɦɭ 
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Ɋɢɫɭɧɨɤ 140 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɪɟɝɢɫɬɪɚɰɢɢ ɜ ɫɢɫɬɟɦɟ 

 

ɉɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɜɯɨɞɚ ɜ ɫɢɫɬɟɦɭ, ɩɟɪɟɞ ɫɬɭɞɟɧɬɨɦ ɨɬɤɪɵɜɚɟɬɫɹ ɦɟɧɸ 

ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɩɟɪɟɞ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɨɬɤɪɵɜɚɟɬɫɹ ɫɩɢɫɨɤ 

ɫɬɭɞɟɧɬɨɜ, ɜɵɩɨɥɧɢɜɲɢɯ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ, ɩɨɞ ɤɨɬɨɪɵɦ ɧɚɯɨɞɢɬɫɹ ɦɟɧɸ 

ɜɵɛɨɪɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ (ɪɢɫɭɧɤɢ 141-142).  

 

 

Ɋɢɫɭɧɨɤ 141 – ɋɤɪɢɧɲɨɬ ɦɟɧɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɞɥɹ ɫɬɭɞɟɧɬɚ 
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Ɋɢɫɭɧɨɤ 142 – ɋɤɪɢɧɲɨɬ ɦɟɧɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 

 

Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɜɵɛɢɪɚɟɬ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ, ɢ 

ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ «ȼɵɩɨɥɧɢɬɶ ɪɚɛɨɬɭ», ɩɨɫɥɟ ɱɟɝɨ ɟɝɨ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɧɚ 

ɩɟɪɜɭɸ ɫɬɪɚɧɢɰɭ ɬɟɨɪɢɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɚ, ɚ ɢɦɟɧɧɨ – ɫɬɪɚɧɢɰɭ ɰɟɥɢ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 143). 

 

 

 

Ɋɢɫɭɧɨɤ 143 – ɋɤɪɢɧɲɨɬ ɩɟɪɜɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 
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ɉɨɫɥɟ ɢɡɭɱɟɧɢɹ ɰɟɥɢ, ɪɚɫɫɦɨɬɪɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɛɪɚɧɧɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɫɬɭɞɟɧɬ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ «Ⱦɚɥɟɟ», ɟɝɨ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ 

ɧɚ ɫɬɪɚɧɢɰɭ ɫ ɤɪɚɬɤɢɦɢ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɫɜɟɞɟɧɢɹɦɢ (ɪɢɫɭɧɨɤ 144). 

 

 

Ɋɢɫɭɧɨɤ 144 – ɋɤɪɢɧɲɨɬ ɜɬɨɪɨɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

ɉɨɫɥɟ ɢɡɭɱɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɫɜɟɞɟɧɢɣ, ɫɬɭɞɟɧɬ ɬɚɤɠɟ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ 

«Ⱦɚɥɟɟ», ɩɨɫɥɟ ɱɟɝɨ ɟɝɨ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɧɚ ɫɬɪɚɧɢɰɭ ɫ ɩɨɪɹɞɤɨɦ ɜɵɩɨɥɧɟɧɢɹ 

ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɪɢɫɭɧɨɤ 145). 
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Ɋɢɫɭɧɨɤ 145 – ɋɤɪɢɧɲɨɬ ɬɪɟɬɶɟɣ ɫɬɪɚɧɢɰɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

Ⱦɚɥɟɟ, ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɨɞɢɦɨ ɫɤɚɱɚɬɶ ɲɚɛɥɨɧ ɨɬɱɟɬɚ (ɪɢɫɭɧɨɤ 146) ɩɨ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɢ ɩɟɪɟɣɬɢ ɧɚ ɫɥɟɞɭɸɳɭɸ ɫɬɪɚɧɢɰɭ (ɪɢɫɭɧɨɤ 147). 

 

 

Ɋɢɫɭɧɨɤ 146 – ɋɤɪɢɧɲɨɬ ɲɚɛɥɨɧɚ ɨɬɱɟɬɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 
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Ɋɢɫɭɧɨɤ 147 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɞɟɦɨɧɫɬɪɚɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 

 

ɇɚ ɷɬɨɣ ɫɬɪɚɧɢɰɟ ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɩɵɬ, ɨɩɢɫɚɧɧɵɣ ɜ 

ɩɨɪɹɞɤɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ, ɬɨ ɟɫɬɶ, ɨɧ ɞɨɥɠɟɧ ɡɚɪɹɞɢɬɶ ɜɢɧɬɨɜɤɭ, ɩɪɨɢɡɜɟɫɬɢ 

ɜɵɫɬɪɟɥ, ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɫɥɟ ɱɟɝɨ ɩɟɪɟɣɬɢ ɧɚ 

ɡɚɜɟɪɲɚɸɳɭɸ ɫɬɪɚɧɢɰɭ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɪɢɫɭɧɨɤ 148).  

 

 

Ɋɢɫɭɧɨɤ 148 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɡɚɜɟɪɲɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 3 
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ɇɚ ɷɬɨɣ ɫɬɪɚɧɢɰɟ ɫɬɭɞɟɧɬ ɱɢɬɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ 

ɡɚɩɨɥɧɟɧɢɸ ɨɬɱɟɬɚ ɨ ɜɵɩɨɥɧɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɩɨɫɥɟ ɱɟɝɨ ɨɧ ɞɨɥɠɟɧ 

ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ɂɚɜɟɪɲɢɬɶ ɜɵɩɨɥɧɟɧɢɟ», ɱɬɨɛɵ ɞɚɧɧɵɟ ɨ ɜɵɩɨɥɧɟɧɢɢ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɡɚɮɢɤɫɢɪɨɜɚɥɢɫɶ ɜ ɫɢɫɬɟɦɟ (ɎɂɈ ɫɬɭɞɟɧɬɚ, ɞɚɬɚ 

ɜɵɩɨɥɧɟɧɢɹ, ɬɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ). ɇɚ ɪɢɫɭɧɤɟ 149 ɩɨɤɚɡɚɧ ɫɤɪɢɧɲɨɬ 

ɫɨɨɛɳɟɧɢɹ, ɨɛ ɭɫɩɟɲɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ. 

 

 

Ɋɢɫɭɧɨɤ 149 – ɋɤɪɢɧɲɨɬ ɫɨɨɛɳɟɧɢɹ ɨ ɡɚɩɢɫɢ ɞɚɧɧɵɯ ɜɵɩɨɥɧɟɧɢɹ 

 

Ⱦɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ, ɡɚɩɨɥɧɟɧɧɵɣ ɨɬɱɟɬ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ 

ɩɪɢɤɪɟɩɢɬɶ ɜ ɟɄɭɪɫɟ ɞɢɫɰɢɩɥɢɧɵ «ɮɢɡɢɤɚ» ɢ ɨɬɩɪɚɜɢɬɶ ɧɚ ɩɪɨɜɟɪɤɭ 

ɩɪɟɩɨɞɚɜɚɬɟɥɸ. ɋɤɪɢɧɲɨɬɵ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 150-151. 

 

 

Ɋɢɫɭɧɨɤ 150 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɟɄɭɪɫɚ ɩɨ ɮɢɡɢɤɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
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ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɬɱɟɬɚ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 151 – ɋɤɪɢɧɲɨɬɵ ɫɬɪɚɧɢɰɵ ɟɄɭɪɫɚ ɩɨ ɮɢɡɢɤɟ ɫ ɩɪɨɰɟɫɫɨɦ ɨɬɩɪɚɜɤɢ 

ɨɬɱɟɬɚ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɭɞɟɧɬɭ, ɜɵɩɨɥɧɹɹ ɪɚɛɨɬɭ, ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ 
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ɚɭɞɢɬɨɪɢɢ ɢ ɜ ɢɧɫɬɢɬɭɬɟ ɜɨɨɛɳɟ, ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɜɟɫɬɢ ɨɩɵɬɵ ɜ ɥɸɛɨɦ ɭɞɨɛɧɨɦ 

ɦɟɫɬɟ, ɝɞɟ ɟɫɬɶ ɤɨɦɩɶɸɬɟɪ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ. ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɦɨɠɟɬ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɡɚɯɨɞɹ ɜ ɫɢɫɬɟɦɭ 

«ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» ɩɨɞ ɫɜɨɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ, ɚ 

ɬɚɤɠɟ, ɛɥɚɝɨɞɚɪɹ ɨɬɱɟɬɚɦ, ɤɨɬɨɪɵɟ ɩɢɲɭɬ ɢ ɩɪɢɤɪɟɩɥɹɸɬ ɜ ɟɄɭɪɫɟ ɫɬɭɞɟɧɬɵ 

ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
«ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» 

 

ȼ ɩɪɨɟɤɬɧɨɦ ɪɚɡɞɟɥɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ 

ɩɨɥɧɨɫɬɶɸ ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ 

ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ, ɜ ɜɢɞɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ «ȼɢɪɬɭɚɥɶɧɵɟ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ». 

ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɩɢɫɚɧɢɟ: 

1. ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɜɫɟɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɫɢɫɬɟɦɵ; 

2. ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ; 

3. ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɪɚɡɦɟɬɤɢ ɢ ɞɢɡɚɣɧɚ ɜɫɟɯ ɜɟɛ-ɫɬɪɚɧɢɰ 

ɩɪɢɥɨɠɟɧɢɹ; 

4. ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɧɚ 

ɬɟɦɵ: 

−  «ɂɡɭɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ»;  

− «ɂɡɭɱɟɧɢɟ ɞɢɮɪɚɤɰɢɢ ɫɜɟɬɚ»; 

− «ɂɡɭɱɟɧɢɟ ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ». 

Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɫɤɪɢɧɲɨɬɚɦɢ ɤɨɞɚ ɩɪɢɥɨɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɟɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

ɉɪɢɜɟɞɟɧɨ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɦ 

ɧɚ ɩɪɢɦɟɪɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ «ɂɡɭɱɟɧɢɟ ɧɟɭɩɪɭɝɨɝɨ ɭɞɚɪɚ» ɫɨ ɜɫɟɦɢ 

ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɤɪɢɧɲɨɬɚɦɢ ɫɬɪɚɧɢɰ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɟɄɭɪɫɚ «Ɏɢɡɢɤɚ» ɨɬ 
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ɜɯɨɞɚ ɜ ɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɩɟɪɟɯɨɞɚ ɜ ɫɢɫɬɟɦɭ ɜɢɪɬɭɚɥɶɧɵɯ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɞɨ ɩɪɢɤɪɟɩɥɟɧɢɹ ɨɬɱɟɬɚ ɜ ɟɄɭɪɫɟ ɞɢɫɰɢɩɥɢɧɵ «Ɏɢɡɢɤɚ». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶ ɪɚɛɨɬɵ, ɫɨɫɬɨɹɳɚɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ 

ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɞɨɫɬɢɝɧɭɬɚ. 

3 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

3.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ «ȼɢɪɬɭɚɥɶɧɚɹ 
ɥɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɩɨ ɮɢɡɢɤɟ» 

 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

Ʉɩɪ = Ʉɡɩ+Ʉɢɩɫ+Ʉɫɜɬ+Ʉɩɪɨɱ,          (1) 

 

ɝɞɟ Ʉɡɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ; 

Ʉɢɩɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɫɜɬ – ɡɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ; 

Ʉɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

Ɋɚɡɪɚɛɨɬɱɢɤɢ: ɩɪɨɝɪɚɦɦɢɫɬ; ɞɢɡɚɣɧɟɪ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ: 

− ɉɈ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɚɤɟɬɨɜ, ɨɛɴɟɤɬɨɜ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ; 

− ɉɈ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ ɩɪɢɥɨɠɟɧɢɹ. 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɪɚɡɪɚɛɨɬɤɢ ɂɋ: ɉɄ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ. 

 

3.1.1 Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɡɪɚɛɨɬɱɢɤɨɜ 

 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (Ɂɉ) ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ:  

1. ɉɪɨɝɪɚɦɦɢɫɬ:  

− Ɂɉ ɩɪɨɝɪɚɦɦɢɫɬɚ – 20 000 ɪɭɛ.  

− ɋɪɨɤ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ – 4 ɦɟɫɹɰɚ (88 ɪɚɛɨɱɢɯ ɞɧɟɣ).  
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− Ɋɚɛɨɱɢɣ ɞɟɧɶ – ɧɟɩɨɥɧɵɣ (3 ɱɚɫɚ).  

− ɋɪɨɤ ɪɚɛɨɬɵ (ɩɨɥɧɵɯ ɪɚɛɨɱɢɯ ɞɧɟɣ) – 26 ɞɧɟɣ.  

− ɋɢɫɬɟɦɚ ɨɩɥɚɬɵ ɬɪɭɞɚ – ɬɚɪɢɮɧɚɹ.  

2. Ⱦɢɡɚɣɧɟɪ: 

− Ɂɉ ɞɢɡɚɣɧɟɪɚ – 15 000 ɪɭɛ.  

− ɋɪɨɤ ɪɚɛɨɬɵ ɞɢɡɚɣɧɟɪɚ – 24 ɞɧɹ.  

− Ɋɚɛɨɱɢɣ ɞɟɧɶ – ɧɟɩɨɥɧɵɣ (3 ɱɚɫɚ).  

− ɋɪɨɤ ɪɚɛɨɬɵ (ɩɨɥɧɵɯ ɪɚɛɨɱɢɯ ɞɧɟɣ) – 6 ɞɧɟɣ.  

Ɋɚɫɱɟɬ Ɂɉ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɚɯ 3 ɢ 4. 

 

Ɍɚɛɥɢɰɚ 3 – Ɂɚɪɩɥɚɬɚ ɪɚɡɪɚɛɨɬɱɢɤɚ ɡɚ 26 ɞɧɟɣ 

 ɇɚɱɢɫɥɟɧɨ, ɪɭɛ ɍɞɟɪɠɚɧɨ, ɪɭɛ 
ɉɨ ɨɤɥɚɞɭ 20 800  
ɉɪɟɦɢɹ 100  
ɋɄ 6 240  
ɊɄ 6 240  
ɇȾɎɅ  5 421 
ɂɬɨɝɨ 41 700  
ɇɚ ɪɭɤɢ 36 279  

 

Ɍɚɛɥɢɰɚ 4 – Ɂɚɪɩɥɚɬɚ ɞɢɡɚɣɧɟɪɚ ɡɚ 6 ɞɧɟɣ 

 ɇɚɱɢɫɥɟɧɨ, ɪɭɛ ɍɞɟɪɠɚɧɨ, ɪɭɛ 
ɉɨ ɨɤɥɚɞɭ 3 600  
ɋɄ 1 080  
ɊɄ 1 080  
ɇȾɎɅ  748,8 
ɂɬɨɝɨ 5 760  
ɇɚ ɪɭɤɢ 5 011,2  
 

ɂɡ ɬɚɛɥɢɰ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɪɚɛɨɬɱɢɤ ɢ ɞɢɡɚɣɧɟɪ ɧɚ ɪɭɤɢ ɩɨɥɭɱɚɬ 

36 279 ɢ 5 011,2 ɪɭɛɥɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɉɪɢ ɭɱɟɬɟ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɧɟɟ 

ɛɭɞɟɬ ɜɯɨɞɢɬɶ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɛɟɡ ɭɱɟɬɚ ɧɚɥɨɝɨɜ. Ɍɨ ɟɫɬɶ ɜ ɮɨɧɞ ɨɩɥɚɬɵ 

ɬɪɭɞɚ ɛɭɞɟɬ ɜɤɥɸɱɟɧɚ ɡɚɪɩɥɚɬɚ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢ ɞɢɡɚɣɧɟɪɚ ɞɨ ɧɚɥɨɝɨɜɵɯ 

ɜɵɱɟɬɨɜ (41 700 ɢ 5 760 ɪɭɛɥɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ).  
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Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɩɨɣɞɭɬ ɨɬɱɢɫɥɟɧɢɹ ɜɨ 

ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɬɚɤɢɟ, ɤɚɤ ɜ ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ, ɮɨɧɞ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɫɬɪɚɯɨɜɚɧɢɹ ɢ ɬ.ɞ. ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɹɬ 30,2%. 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ – ɡɚɬɪɚɬɵ ɧɚ Ɂɉ + 30,2% (ɨɬɱɢɫɥɟɧɢɹ ɜ ɮɨɧɞɵ). 

ɂɬɨɝɨ ɡɚɬɪɚɬɵ ɧɚ Ɂɉ (Ʉɡɩ) – (41 700+5 760)+30,2%= 61 792,92 ɪɭɛ. 

 

3.1.2 Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

 

ɋɪɟɞɫɬɜɚɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ 

ɩɪɨɟɤɬɚ ɛɭɞɟɬ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 

Ɍɚɤ ɤɚɤ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟɦ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɜɢɪɬɭɚɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ ɩɨ 

ɮɢɡɢɤɟ, ɬɨ ɢ ɤɨɦɩɶɸɬɟɪ ɧɭɠɟɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ. ɂ ɪɚɡɪɚɛɨɬɱɢɤɭ, ɢ 

ɞɢɡɚɣɧɟɪɭ ɧɭɠɟɧ ɤɨɦɩɶɸɬɟɪ ɨɞɢɧɚɤɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɱɬɨ ɞɟɥɚɟɬ 

ɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɪɚɡɪɚɛɨɬɤɟ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɉɄ. ɋɬɨɢɦɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 5 [14]. 

 

Ɍɚɛɥɢɰɚ 5 – ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ, 

ɲɬ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ 
ɋɪɨɤ 
ɫɥɭɠɛɵ 

1 
ɉɪɨɰɟɫɫɨɪ Intel Core i3-

10100F 
1 8 500 5 ɥɟɬ 

2 
ȼɢɞɟɨɤɚɪɬɚ Asus GeForce 

GT 1030 PHOENIX 2 
ȽȻ 

1 8 700 5 ɥɟɬ 

3 
Ɇɚɬɟɪɢɧɫɤɚɹ ɩɥɚɬɚ 

ASRock H470M-HDV 
1 5 700 5 ɥɟɬ 

4 

Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ AMD 
Radeon R7 Performance 
Series 
[R748G2400U2S-U] 8 
ȽȻ 

1 3 300 5 ɥɟɬ 

5 
ɀɟɫɬɤɢɣ ɞɢɫɤ Toshiba 

P300 1ɌȻ 
1 3 200 5 ɥɟɬ 

6 
Ȼɥɨɤ ɩɢɬɚɧɢɹ Winard 

500W 
1 1 400 5 ɥɟɬ 

7 Ʉɨɪɩɭɫ DEXP DC-201M 1 1 700 10 ɥɟɬ 

8 
Ɇɨɧɢɬɨɪ DEXP FF201H 

19.5" 
1 7 000 5 ɥɟɬ 
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9 
Ʉɥɚɜɢɚɬɭɪɚ Defender Next 

HB-440 
1 300 5 ɥɟɬ 

10 
Ɇɵɲɶ ɩɪɨɜɨɞɧɚɹ Oklick 

115S 
1 300 5 ɥɟɬ 

 

Ɍɚɤ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɉɄ ɛɭɞɟɬ ɧɟ ɜɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ, ɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɚɦɨɪɬɢɡɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɢ 

ɨɞɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɡɚ 3 ɦɟɫɹɰɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 

 

Ⱥɝ= 40 100*1/5=8 020. 

 

Ⱥɩɪ= (8 020 / 12)*4= 2 670 ɪ. ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɡɚ 1 

ɤɨɦɩɶɸɬɟɪ.  

3.1.3 Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

 

Ɂɚɬɪɚɬɚɦɢ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɜ ɞɚɧɧɨɦ 

ɩɪɨɟɤɬɟ ɛɭɞɭɬ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɨɞɧɨɝɨ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɚ 

ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ (ɬɚɛɥɢɰɚ 

6). 

 

Ɍɚɛɥɢɰɚ 6 – ɋɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɉɈ 

Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ 

ɋɬɨɢɦɨɫɬɶ, 
ɪɭɛ 

ɋɪɨɤ ɫɥɭɠɛɵ 

1 Windows 10 1 9 900 3 ɝɨɞɚ 
2 Sublime Text 1 ɛɟɫɩɥɚɬɧɨ 3 ɝɨɞɚ 
3 OsPanel 1 ɛɟɫɩɥɚɬɧɨ 3 ɝɨɞɚ 
4 PHPMyAdmin 1 ɛɟɫɩɥɚɬɧɨ 3 ɝɨɞɚ 
5 GoogleChrome 1 ɛɟɫɩɥɚɬɧɨ 3 ɝɨɞɚ 

 

ɋɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɩɨ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɬɨɥɶɤɨ ɚɦɨɪɬɢɡɚɰɢɸ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɫɪɨɤ ɪɚɡɪɚɛɨɬɤɢ. 

 

Ⱥɝ = 9 900/3 = 3 300. 
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Ⱥɩɪ = 3 300 / 4 = 825. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɉɈ (Ʉɢɩɫ) = 825 ɪɭɛ. 

 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɬɚɤɢɟ ɤɚɤ ɨɩɥɚɬɚ ɤɨɦɦɭɧɚɥɶɧɵɯ ɭɫɥɭɝ, ɚɪɟɧɞɚ 

ɩɨɦɟɳɟɧɢɹ ɢ ɬ.ɞ. ɷɬɨ ɩɪɢɦɟɪɧɨ 3% ɨɬ ɜɫɟɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ 

ɫɨɫɬɚɜɹɬ 1 940 ɪɭɛ.  

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ (Ʉɩɪ) = (61 792,92 + 2 670 + 825) + 3% = 

67 246,56 ɪ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

Ʉ=Ʉɩɪ+Ʉɬɫ+Ʉɥɫ+Ʉɩɨ+Ʉɢɨ+Ʉɨɛ+Ʉɨɷ,          

(2) 

 

ɝɞɟɄɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ; 

Ʉɬɫ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ; 

Ʉɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ; 

Ʉɩɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ– ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ʉɩɪ ɩɨɫɱɢɬɚɧɵ ɪɚɧɟɟ ɢ ɫɨɫɬɚɜɥɹɟɬ 67 246,56 ɪɭɛ. 

Ʉɬɫ ɪɚɜɧɵ 0 ɪɭɛ., ɬɚɤ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɭɫɬɪɨɣɫɬɜɟ 

ɥɸɛɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

Ʉɥɫ ɪɚɜɧɵ 0 ɪɭɛ. – ɬɚɤ ɤɚɤ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɨɤɚɥɶɧɵɣ ɫɟɪɜɟɪ. 

Ʉɩɨ ɪɚɜɧɵ 0 ɪɭɛ. Ⱦɥɹ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɧɭɠɟɧ ɬɨɥɶɤɨ 

ɛɪɚɭɡɟɪ. 



 

133 
 

Ʉɢɨɪɚɜɧɵ 0 ɪɭɛ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɚɡɚ (ȻȾ) ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɫɨɡɞɚɧɚ 

ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ.  

ɑɬɨɛɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ 

ɮɢɡɢɤɟ» ɮɭɧɤɰɢɨɧɢɪɨɜɚɥɨ ɬɚɤ, ɤɚɤ ɡɚɞɭɦɚɧɨ ɢɡɧɚɱɚɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɭɱɢɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ɞɥɹ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ. Ɉɛɭɱɚɬɶ ɛɭɞɟɬ ɩɪɨɝɪɚɦɦɢɫɬ 3 ɞɧɹ, ɩɨ 2 ɱɚɫɚ ɜ 

ɨɞɢɧ ɞɟɧɶ. ɉɨɷɬɨɦɭ Ʉɨɛ ɷɬɨ ɡɚɪɩɥɚɬɚ ɩɪɨɝɪɚɦɦɢɫɬɚ ɡɚ ɨɞɢɧ ɩɨɥɧɵɣ 

ɪɚɛɨɱɢɣ ɞɟɧɶ ɢɥɢ 20 000 / 25+30,2%(ɨɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ) 

= 1041,6 ɪɭɛ. 

Ʉɨɷ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ – ɡɚɪɩɥɚɬɚ ɩɪɨɝɪɚɦɦɢɫɬɚ ɡɚ 

ɜɪɟɦɹ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 2 ɧɟɞɟɥɢ ɢɥɢ 14 ɩɨɥɧɵɯ ɪɚɛɨɱɢɯ ɞɧɟɣ. 

Ɍɟɫɬɢɪɨɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɩɪɨɝɪɚɦɦɢɫɬ ɛɭɞɟɬ ɧɟɩɨɥɧɵɣ ɪɚɛɨɱɢɣ ɞɟɧɶ – 2 

ɱɚɫɚ, ɩɨɷɬɨɦɭ ɡɚɪɩɥɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɚ 2*14=28 ɱɚɫɨɜ ɢɥɢ 4 ɩɨɥɧɵɯ 

ɪɚɛɨɱɢɯ ɞɧɹ. Ɂɉ ɩɪɨɝɪɚɦɦɢɫɬɚ ɫɨɫɬɚɜɥɹɟɬ 20 000 ɪɭɛ ɜ ɦɟɫɹɰ (ɛɟɡ 

ɧɚɞɛɚɜɨɤ). Ɂɉ ɩɪɨɝɪɚɦɦɢɫɬɚ ɧɚ ɩɟɪɢɨɞ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɜɧɚ 

20 000/25*4+30,2% = 4 166,4 ɪɭɛ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ (Ʉ) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

 

Ɍɚɛɥɢɰɚ 7 – Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ, ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ 67 246,56 
Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 

ɭɩɪɚɜɥɟɧɢɹ 
0 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ 
ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ 

0 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 0 
Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ 
0 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 1 041,6 
Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 4 166,4 

ɂɬɨɝɨ 72 454,56 
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Ɋɢɫɭɧɨɤ 152 – Ⱦɢɚɝɪɚɦɦɚ ɫɨɨɬɧɨɲɟɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

 

3.1.4 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

ɋ = ɋɡɩ+ɋɚɨ+ɋɬɨ+ɋɥɫ+ɋɧɢ+ɋɩɪɨɱ,         

(3) 

 

ɝɞɟ ɋɡɩ – Ɂɉ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɂɋ; 

ɋɚɨ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

ɋɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

ɋɥɫ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ; 

ɋɧɢ ɡɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɧɟɨɛɯɨɞɢɦɵ 

ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɛɧɨɜɥɹɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (ɩɪɢɦɟɪɧɨ 1 000 ɪ ɧɚ 

ɞɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ), ɡɚɬɪɚɬɵ ɧɚ ɫɟɪɜɟɪ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

(5 000 ɪɭɛ.), ɡɚɬɪɚɬɵ ɧɚ ɢɧɬɟɪɧɟɬ (1000 ɪɭɛ.). Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
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ɨɬɱɢɫɥɟɧɢɹ ɞɥɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɭɬ ɦɢɧɢɦɚɥɶɧɵɦɢ ɢ ɭɱɢɬɵɜɚɸɬɫɹ ɜ 

ɩɪɨɱɢɯ ɡɚɬɪɚɬɚɯ, ɂɬɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɹɬ 7 000 ɪɭɛ. ɡɚ 1 

ɝɨɞ (Ɍɚɛɥɢɰɚ 8). 

 

Ɍɚɛɥɢɰɚ 8 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ, ɪɭɛ. 
Ɂɉ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɂɋ 
1000 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 0 
Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 5000 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ 1000 
ɂɬɨɝɨ 7000 

 

 

Ɋɢɫɭɧɨɤ 153 – Ⱦɢɚɝɪɚɦɦɚ ɫɨɨɬɧɨɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

 

3.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɦɟɬɨɞɨɦ ɌɋɈ 
(TotalCostofOwership) 

 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɌɋɈ ɫɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
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ɌɋɈ = DE+IC1+IC2,            

(4) 

 

ɝɞɟ DE – ɩɪɹɦɵɟ ɪɚɫɯɨɞɵ; 

IC1, IC2 – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɝɪɭɩɩɵ 1 ɢ 2. 

Ʉɨɫɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɨɰɟɧɤɟ ɪɢɫɤɚ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɩɪɟɨɞɨɥɟɧɢɸ ɧɟ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɢɧɚɧɫɨɜɵɯ 

ɜɥɨɠɟɧɢɣ (ɫɦ. ɩɭɧɤɬ 3.4). 

ɉɪɹɦɵɟ ɪɚɫɯɨɞɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

DE=DE1+ DE2+ DE3+ DE4+ DE5+ DE6+ DE7+ DE8,       

(5) 

 

ɝɞɟ DE1 – ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 

DE2 – ɪɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɂɌ; 

DE3 – ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ ȺɈ ɢ ɉɈ; 

DE4 – ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɥɚɦɢ; 

DE5 – ɪɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ; 

DE6 – ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ; 

DE7 – ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ; 

DE8 – ɞɪɭɝɢɟ ɝɪɭɩɩɵ ɪɚɫɯɨɞɨɜ. 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨɫɱɢɬɚɧɵ ɪɚɧɟɟ ɢ ɫɨɫɬɚɜɥɹɸɬ 72 454,56 ɪɭɛ.  

Ɋɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɂɌ – DE2 = Cɡɩ = 1 000 ɪɭɛ.  

Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ DE3 = Cɚɨ+ɋɬɨ = 0 + 5 000 = 5 000 ɪɭɛ.  

 

DE4 = 0 ɪɭɛ. ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 

ɩɨ ɮɢɡɢɤɟ» ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɛɪɚɭɡɟɪɟ ɤɨɦɩɶɸɬɟɪɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɛɟɫɩɥɚɬɧɵɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ.  
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DE5 = 0 ɪɭɛ. Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɪɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ ɛɭɞɭɬ 

ɦɢɧɢɦɚɥɶɧɵɦɢ. 

DE6 = 0 ɪɭɛ. Ʉɨɦɚɧɞɢɪɨɜɨɱɧɵɯ ɡɚɬɪɚɬ ɧɟɬ. 

Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ DE7 = ɋɥɫ = 1000 ɪɭɛ. 

DE8 ɫɨɫɬɚɜɥɹɸɬ 3% ɨɬ ɜɫɟɯ ɩɪɹɦɵɯ ɪɚɫɯɨɞɨɜ ɢ ɪɚɜɧɵ 2 328 ɪɭɛ. 

 

Ɍɚɛɥɢɰɚ 9 – ɋɩɢɫɨɤ ɜɫɟɯ ɪɚɫɯɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ, ɪɭɛ. 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 72 454,56 
Ɋɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɂɌ 1 000 
Ɋɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ ȺɈ ɢ 

ɉɈ 
5 000 

Ɋɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ 
ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɥɚɦɢ 

0 

Ɋɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ 0 
Ʉɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ 0 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ 1 000 
Ⱦɪɭɝɢɟ ɝɪɭɩɩɵ ɪɚɫɯɨɞɨɜ 2 384 

ɂɬɨɝɨ 81 838,2 
 

 

Ɋɢɫɭɧɨɤ 154 – Ⱦɢɚɝɪɚɦɦɚ ɫɨɨɬɧɨɲɟɧɢɹ ɜɫɟɯ ɪɚɫɯɨɞɨɜ 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
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3.3.1 Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɞɭɤɬɨɜ-ɚɧɚɥɨɝɨɜ. ɍɫɬɚɧɨɜɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 

Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɰɟɧɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɩɪɨɜɟɞёɦ 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɨɜ ɜ ɬɚɛɥɢɰɟ 10. 

 

Ɍɚɛɥɢɰɚ 10 — ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɩɪɨɞɭɤɬɨɜ-ɚɧɚɥɨɝɨɜ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɉɪɢɥɨɠɟɧɢɟ 
«ȼɢɪɬɭɚɥɶɧɚɹ 

ɥɚɛɨɪɚɬɨɪɢɹ ɩɨ 
ɮɢɡɢɤɟ» 

ȼɢɪɬɭɚɥɶɧɵɣ 
ɥɚɛɨɪɚɬɨɪɧɵɣ 

ɫɬɟɧɞ «Ɇɟɯɚɧɢɤɚ» 

Ʌɚɛɨɪɚɬɨɪɧɵɟ 
ɪɚɛɨɬɵ ɩɨ 

ɮɢɡɢɤɟ 
ProgramLab 

ȼɟɛ-
ɩɪɢɥɨɠɟɧɢɟ 

«ȼɢɪɬɭɚɥɶɧɵɟ 
ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ ɩɨ 
ɮɢɡɢɤɟ» 

Ɏɭɧɤɰɢɨɧɚɥ 

ɋɨɞɟɪɠɢɬ ɧɚɛɨɪ 
ɜɢɪɬɭɚɥɶɧɵɯ 
ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ ɩɨ ɮɢɡɢɤɟ 
ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ 
ɜɵɩɨɥɧɟɧɢɸ 
ɪɟɚɥɶɧɵɯ 
ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ ɢɥɢ ɢɯ 
ɡɚɦɟɧɟ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 
ɉɄ, ɤɨɬɨɪɨɟ 
ɩɨɡɜɨɥɹɟɬ ɢɡɭɱɢɬɶ 
ɤɨɧɫɬɪɭɤɰɢɸ ɢ 
ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ 
ɪɚɡɥɢɱɧɵɯ 
ɩɪɢɛɨɪɨɜ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɨɤ, 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ 
ɢɯ ɪɟɚɥɢɫɬɢɱɧɵɦɢ 
ɢɧɬɟɪɚɤɬɢɜɧɵɦɢ 
3D-ɦɨɞɟɥɹɦɢ. 

ɋɟɪɜɢɫ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɨɛɪɟɫɬɢ 
ɭɱɟɛɧɵɦ 
ɡɚɜɟɞɟɧɢɹɦ 
ɜɢɪɬɭɚɥɶɧɵɟ 
ɥɚɛɨɪɚɬɨɪɧɵɟ ɩɨ 
ɮɢɡɢɤɟ, ɤɨɬɨɪɵɟ 
ɜɵɩɨɥɧɟɧɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
3D ɝɪɚɮɢɤɢ. 

ɉɪɟɞɨɫɬɚɜɥɹɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ 3ɯ 
ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ ɜ 
ɭɞɚɥɟɧɧɨɦ 
ɮɨɪɦɚɬɟ, ɫ 
ɡɚɧɟɫɟɧɢɟɦ 
ɫɜɟɞɟɧɢɣ ɨ 
ɜɵɩɨɥɧɟɧɢɢ 
ɷɬɢɯ ɪɚɛɨɬ ɜ 
ɬɚɛɥɢɰɭ ɞɥɹ 
ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

Ɉɰɟɧɤɚ 
ɮɭɧɤɰɢɨɧɚɥɚ 

2/5 5/5 3/5 4/5 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɉɈ 

ɇɟ ɬɪɟɛɭɟɬɫɹ ɇɟ ɬɪɟɛɭɟɬɫɹ ɇɟ ɬɪɟɛɭɟɬɫɹ Ȼɪɚɭɡɟɪ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɭɫɬɪɨɣɫɬɜɚ 

100 Ɇɛ ɉɁɍ, 2 ɝɛ 
ɈɁɍ. 

ɉɪɨɰɟɫɫɨɪ: 2-ɯ 
ɹɞɟɪɧɵɣ, 1,4 ȽȽɰ 
ɈɁɍ: 4 Ƚɛ, DDR3 

ɉɁɍ 1 ȽȻ 
DVD ɩɪɢɜɨɞ 

ɉɪɨɰɟɫɫɨɪ: 2-ɯ 
ɹɞɟɪɧɵɣ, 2,4 ȽȽɰ 

1 ɝɛ ɉɁɍ, 4 ɝɛ 
ɈɁɍ 

ɉɪɨɰɟɫɫɨɪ: 2-ɯ 
ɹɞɟɪɧɵɣ, 2,4 

ȽȽɰ 
1 ɝɛ ɉɁɍ, 4 ɝɛ 

ɈɁɍ 

ɋɬɨɢɦɨɫɬɶ 35 000 ɪɭɛ 188 240 ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ 10 
ɥɢɰɟɧɡɢɣ ɧɚ 
ɨɞɧɭ ɪɚɛɨɬɭ 
15 640 ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 3ɯ 
ɪɚɛɨɬ 46 920 ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ ɧɚ 
ɨɫɧɨɜɟ 

ɫɪɚɜɧɟɧɢɹ ɫ 
ɚɧɚɥɨɝɚɦɢ – 
75 000 ɪɭɛ. 
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ɂɡ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɩɪɢɥɨɠɟɧɢɹ-ɚɧɚɥɨɝɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ, ɧɢɱɟɦ ɧɟ ɭɫɬɭɩɚɸɬ ɫɨɡɞɚɜɚɟɦɨɦɭ ɩɪɢɥɨɠɟɧɢɸ 

«ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ». ɋɚɦɵɦ ɝɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ 

ɷɬɢɯ ɚɧɚɥɨɝɨɜ ɛɭɞɟɬ ɰɟɧɚ, ɩɨɫɤɨɥɶɤɭ ɥɢɰɟɧɡɢɨɧɧɵɟ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ 

ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɫɟɛɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ, ɫɬɨɹɬ ɨɱɟɧɶ ɞɨɪɨɝɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɭ 

ɞɚɧɧɵɯ ɚɧɚɥɨɝɨɜ ɧɟ ɜɫɟ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɢɧɫɬɢɬɭɬɭ, ɢɦɟɸɬɫɹ ɜ 

ɧɚɥɢɱɢɢ, ɢ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɧɟ ɜɯɨɞɹɬ ɜ ɩɪɨɝɪɚɦɦɭ ɨɛɭɱɟɧɢɹ.  

ɍɫɬɚɧɨɜɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

1. Ɂɚɬɪɚɬɧɵɣ ɦɟɬɨɞ. 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱёɬɚ 

ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɬɚ, ɩɪɢɛɚɜɥɹɟɬɫɹ 

ɩɪɢɛɵɥɶ, 10% ɨɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ, ɩɪɢɛɚɜɥɹɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɪɟɤɥɚɦɵ ɢ 

ɩɪɨɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ «ȼɢɪɬɭɚɥɶɧɵɟ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» ɫɨɫɬɚɜɥɹɸɬ: 

Ʉ=72 454,56 ɪɭɛ. 

ɉɪɢɛɵɥɶ, 10% ɨɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ: 

ɉ=72 454,56*10%=7 245,45 ɪɭɛɥɟɣ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɟɤɥɚɦɧɨɦ 

ɩɪɨɞɜɢɠɟɧɢɢ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ ɫɨɡɞɚɟɬɫɹ ɜ ɭɱɟɛɧɵɯ ɰɟɥɹɯ. 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɤɥɚɦɭ 0 ɪɭɛ. 

ɂɬɨɝɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ:  

72 454,56 +7 245,45 +0 = 79 700,01 ɪɭɛ. 

2. Ⱦɨɯɨɞɧɵɣ ɦɟɬɨɞ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɫɬɨɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

ɞɨɯɨɞɧɵɦ ɦɟɬɨɞɨɦ, ɧɭɠɧɨ ɩɨɫɱɢɬɚɬɶ ɞɨɯɨɞɵ, ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɞɚɧɧɨɟ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ. ɉɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ 

ɫɨɡɞɚɟɬɫɹ ɜ ɭɱɟɛɧɵɯ ɰɟɥɹɯ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɢɧɫɬɢɬɭɬɚ, ɩɨɷɬɨɦɭ ɨɧɨ ɛɭɞɟɬ 

ɛɟɫɩɥɚɬɧɵɦ ɢ ɧɢɤɚɤɢɯ ɞɨɯɨɞɨɜ ɩɪɢɧɨɫɢɬɶ ɧɟ ɛɭɞɟɬ. 
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3.3.2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

ɉɪɨɟɤɬ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» ɫɨɡɞɚɟɬɫɹ ɞɥɹ 

ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ, ɢɡ ɱɟɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɧɟ ɛɭɞɟɬ 

ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ ɢɥɢ ɫɨɤɪɚɳɚɬɶ ɪɚɫɯɨɞɵ ɧɚ ɩɟɪɫɨɧɚɥ. ɗɤɨɧɨɦɢɱɟɫɤɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬ ɜɧɟɞɪɟɧɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɧɫɬɢɬɭɬɭ 

ɧɟ ɧɭɠɧɨ ɡɚɤɭɩɚɬɶ ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɤɪɨɦɟ ɷɬɨɝɨ, 

ɨɛɭɱɟɧɢɟ ɜ ɮɨɪɦɚɬɟ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɟɥɚɟɬ 

ɜɨɡɦɨɠɧɵɦ ɩɪɢɜɥɟɱɟɧɢɟ ɧɨɜɵɯ ɫɬɭɞɟɧɬɨɜ, ɱɬɨ, ɧɟɫɨɦɧɟɧɧɨ, ɹɜɥɹɟɬɫɹ 

ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɫɬɨɪɨɧɨɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ.  

ɋɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 79 700 ɪɭɛɥɟɣ. 

ɋɬɨɢɦɨɫɬɶ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɬɪɟɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨɤɚɡɚɧɚ 

ɜ ɬɚɛɥɢɰɟ 11 [15]. 

 

Ɍɚɛɥɢɰɚ 11 – ɋɬɨɢɦɨɫɬɶ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 

Ʌɚɛɨɪɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 
Ʌɚɛɨɪɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ «Ɉɩɪɟɞɟɥɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ 
ɩɨ ɦɟɬɨɞɭ ɋɬɨɤɫɚ» 

125 000 

ɍɫɬɚɧɨɜɤɚ «ɂɡɭɱɟɧɢɟ ɞɢɮɪɚɤɰɢɢ ɫɜɟɬɚ» 85 000 
ɍɱɟɛɧɵɣ ɦɨɞɭɥɶɧɵɣ ɤɨɦɩɥɟɤɫ «Ɇɟɯɚɧɢɤɚ-
1». 

90 000 

ɂɬɨɝɨ 300 000 
 

ɂɡ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɚɠɟ ɞɥɹ ɨɞɧɨɣ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɩɨɷɬɨɦɭ, ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɨ 

ɞɥɹ ɢɧɫɬɢɬɭɬɚ. 

Ɍɚɤɠɟ, ɩɪɨɟɤɬ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɭɞɟɧɬɚɦ ɜɵɩɨɥɧɹɬɶ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɞɢɫɬɚɧɰɢɨɧɧɨ, ɱɬɨ ɚɤɬɭɚɥɶɧɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ 

ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɢ ɜɫɟɝɞɚ ɛɭɞɟɬ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
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ɡɚɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɧɚɝɥɹɞɧɵɟ ɡɧɚɧɢɹ ɩɨ ɬɚɤɨɣ 

ɞɢɫɰɢɩɥɢɧɟ, ɤɚɤ ɮɢɡɢɤɚ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

3.4 Ɉɰɟɧɤɚ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ IT-ɩɪɨɟɤɬɚ 

 

ɋɨɡɞɚɧɢɟ ɥɸɛɨɝɨ ɩɪɨɞɭɤɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ, 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɤɚɤ ɩɪɢɛɵɥɶɸ, ɬɚɤ ɢ ɭɛɵɬɤɚɦɢ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɪɢɫɤɚɦɢ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɢɫɤɨɜ. Ʉ ɧɢɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: ɧɟɫɜɨɟɜɪɟɦɟɧɧɚɹ ɫɞɚɱɚ 

ɩɪɨɟɤɬɚ; ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɪɚɛɨɬɤɭ; ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 

ɡɚɤɚɡɱɢɤɚ. 

ɑɬɨɛɵ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɥɨɠɟɧɢɹ, ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɬɚɤɢɟ 

ɪɢɫɤɢ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ, ɚ ɬɚɤɠɟ ɡɧɚɬɶ, ɤɚɤ ɭɦɟɧɶɲɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ 

ɷɬɢɯ ɪɢɫɤɨɜ ɢ, ɟɫɥɢ ɬɚɤɢɟ ɪɢɫɤɢ ɩɨɹɜɢɥɢɫɶ, ɤɚɤ ɢɯ ɩɪɟɨɞɨɥɟɜɚɬɶ.  

ȼɢɞɵ ɪɢɫɤɨɜ IT-ɩɪɨɟɤɬɚ: 1. ɪɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ IT-ɩɪɨɟɤɬɚ; 2. 

ɪɟɚɥɢɡɚɰɢɨɧɧɵɣ ɪɢɫɤ; 3. ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɢɫɤ; 4. ɪɢɫɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ 

ɮɢɡɢɤɟ» ɫɚɦɚɹ ɦɟɧɟɟ ɜɟɪɨɹɬɧɚɹ ɝɪɭɩɩɚ ɪɢɫɤɨɜ – ɷɬɨ ɪɢɫɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ, 

ɬɚɤ ɤɚɤ ɩɨɫɥɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɨɧ ɧɟ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɞɨɯɨɞ ɩɪɟɞɩɪɢɹɬɢɸ. 

ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɟ ɝɪɭɩɩɵ ɪɢɫɤɨɜ – ɪɢɫɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ IT-ɩɪɨɟɤɬɚ ɢ 

ɪɟɚɥɢɡɚɰɢɨɧɧɵɟ ɪɢɫɤɢ. 

Ɉɞɧɢɦ ɢɡ ɪɢɫɤɨɜ ɫɨɨɬɜɟɬɫɬɜɢɹ ɛɭɞɟɬ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 

ɡɚɤɚɡɱɢɤɚ. ɋɨɡɞɚɧɧɨɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶɫɹ ɧɟ ɬɚɤɢɦ, ɤɚɤɢɦ ɟɝɨ 

ɜɢɞɟɥ ɡɚɤɚɡɱɢɤ, ɚ ɷɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɞɨɪɚɛɨɬɤɭ.  

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɦ ɪɢɫɤɨɦ ɛɭɞɟɬ ɧɟɫɜɨɟɜɪɟɦɟɧɧɚɹ ɫɞɚɱɚ ɩɪɨɟɤɬɚ, ɬɚɤ ɤɚɤ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ ɢ ɜɪɟɦɹ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɦɨɠɟɬ ɫɬɚɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɨɠɢɞɚɥɨɫɶ ɧɚ ɷɬɚɩɟ 

ɩɥɚɧɢɪɨɜɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɝɭɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɵ ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɜ 

ɫɜɹɡɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɰɟɧ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɜ ɫɜɹɡɢ ɫ ɢɧɵɦɢ 

ɧɟɩɪɟɞɜɢɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦɢ. 
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3.4.1 Ɉɰɟɧɤɚ ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ 

 

Ɉɰɟɧɤɚ ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 3ɯ ɭɪɨɜɧɟɜɨɣ ɲɤɚɥɟ ɜɥɢɹɧɢɹ ɧɚ 

ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ: ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ, ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ. 

Ⱦɥɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» 

ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɢ ɢɯ ɨɰɟɧɤɚ: 

− Нɟɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢяɦ ɡɚɤɚɡчɢɤɚ, «ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ». ɗɬɨɬ 

ɪɢɫɤ ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ, ɬɚɤ ɤɚɤ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɭɫɥɨɜɢɹ 

ɡɚɤɚɡɱɢɤɚ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɵ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ. ɇɨ ɜɫɟ ɩɪɟɞɜɢɞɟɬɶ 

ɧɟɜɨɡɦɨɠɧɨ, ɩɨɷɬɨɦ ɬɚɤɨɣ ɪɢɫɤ, ɩɭɫɬɶ ɢ ɧɟ ɜɵɫɨɤɢɣ, ɟɫɬɶ. 

− Нɟɫɜɨɟɜɪɟɦɟɧɧɚя ɫɞɚчɚ ɩɪɨɟɤɬɚ, «ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ». ɗɬɨɬ ɪɢɫɤ 

ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ, ɬɚɤ ɤɚɤ ɞɚɠɟ ɩɪɢ ɭɫɥɨɜɢɢ ɬɨɝɨ, ɱɬɨ ɜɫɟ 

ɫɪɨɤɢ ɩɪɨɩɢɫɚɧɵ ɜ ɞɨɝɨɜɨɪɟ, ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ ɫɢɬɭɚɰɢɣ, ɢɡ-ɡɚ 

ɤɨɬɨɪɵɯ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɦɨɠɟɬ ɡɚɬɹɧɭɬɶɫɹ. Ɍɚɤɢɦɢ ɫɢɬɭɚɰɢɹɦɢ ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɨɛɥɟɦɵ ɫ ɩɨɫɬɚɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ, ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ (ɨɬɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɢɧɬɟɪɧɟɬɚ), 

ɥɢɱɧɵɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɪɚɡɪɚɛɨɬɱɢɤɚ (ɧɚɩɪɢɦɟɪ, ɛɨɥɶɧɢɱɧɵɣ). 

− Уɜɟɥɢчɟɧɧɵɟ ɪɚɫхɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ, «ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ». Ɋɢɫɤ 

ɡɚɜɢɫɢɬ ɜ ɨɫɧɨɜɧɨɦ ɨɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ ɦɢɪɟ, ɬɨ ɟɫɬɶ ɨɬ ɰɟɧ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɵɟ ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɭɬ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɪɢɫɤɚ ɦɨɠɟɬ ɛɵɬɶ 

ɫɬɨɢɦɨɫɬɶ ɜɢɞɟɨɤɚɪɬ, ɤɨɬɨɪɵɟ ɡɚ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɦɟɫɹɰɟɜ ɭɜɟɥɢɱɢɥɢɫɶ 

ɛɨɥɟɟ ɱɟɦ ɧɚ 40%. ɉɨɷɬɨɦɭ ɷɬɨɬ ɪɢɫɤ ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ. 

 

3.4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ 
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Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɧɟɨɛɯɨɞɢɦɨ 

ɭɦɟɧɶɲɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɪɢɫɤɨɜ. ɂ ɱɬɨɛɵ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɥɢ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɪɢɫɤɨɜ ɧɭɠɧɨ ɡɚɩɥɚɧɢɪɨɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

1. ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫɤ ɧɟɫɨɨɬɜɟɬɫɬɜɢя ɬɪɟɛɨɜɚɧɢяɦ ɡɚɤɚɡчɢɤɚ, 

ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɟɟ ɬɳɚɬɟɥɶɧɨ ɨɛɝɨɜɨɪɢɬɶ ɭɫɥɨɜɢɹ ɪɚɡɪɚɛɨɬɤɢ, ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ 

ɨɩɢɫɚɬɶ ɢɯ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɤɨɧɫɭɥɶɬɢɪɨɜɚɬɶɫɹ ɫ ɡɚɤɚɡɱɢɤɨɦ. 

2. ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫɤ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɣ ɫɞɚчɢ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɝɨɜɨɪɢɬɶ ɫ ɡɚɤɚɡɱɢɤɨɦ ɨ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ, ɜɵɞɟɥɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, 

ɧɚ ɫɥɭɱɚɣ ɟɫɥɢ ɬɚɤɢɟ ɫɢɬɭɚɰɢɢ ɜɨɡɧɢɤɧɭɬ. ɍɫɬɚɧɨɜɢɬɶ ɫɪɨɤ ɫɞɚɱɢ ɛɚɡɨɜɵɯ 

ɷɥɟɦɟɧɬɨɜ ɩɪɨɟɤɬɚ, ɪɚɡɪɚɛɨɬɱɢɤ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɫɦɨɠɟɬ ɪɟɚɥɢɡɨɜɚɬɶ. 

ȼɨɡɦɨɠɧɨ, ɧɚɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɪɚɡɪɚɛɨɬɱɢɤɚ, ɟɫɥɢ ɫɪɨɤɢ ɧɟɜɨɡɦɨɠɧɨ 

ɫɞɜɢɧɭɬɶ. 

3. ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫɤ ɭɜɟɥɢчɟɧɧɵх ɪɚɫхɨɞɨɜ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 

ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɝɨɜɨɪɢɬɶ ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɩɪɨɩɢɫɚɬɶ ɟё ɜ ɞɨɝɨɜɨɪɟ. 

 

Ɍɚɛɥɢɰɚ 12 – Ɋɢɫɤɢ ɩɪɨɟɤɬɚ  

№ 
ɩ/ɩ 

Ƚɪɭɩɩɵ ɪɢɫɤɨɜ 
ɉɟɪɟɱɟɧɶ ɪɢɫɤɨɜ 

ɩɪɨɟɤɬɚ 

ɍɪɨɜɟɧɶ 
ɜɥɢɹɧɢɹ 
ɪɢɫɤɚ ɧɚ 
ɩɪɨɟɤɬ 

ȼɟɪɨɹɬɧɨɫɬɶ 
ɪɢɫɤɚ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɫɧɢɠɟɧɢɹ ɪɢɫɤɚ 

1 

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ 

ɇɟɫɜɨɟɜɪɟɦɟɧɧɚɹ 
ɫɞɚɱɚ ɩɪɨɟɤɬɚ ɋɪɟɞɧɢɣ ɋɪɟɞɧɹɹ 

ɉɪɨɪɚɛɨɬɤɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ, ɭɫɬɚɧɨɜɤɚ 
ɫɪɨɤɨɜ ɫɞɚɱɢ 
ɛɚɡɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 
ɩɪɨɟɤɬɚ, ɧɚɟɦ 
ɜɬɨɪɨɝɨ 
ɩɪɨɝɪɚɦɦɢɫɬɚ. 

2 

ɍɜɟɥɢɱɟɧɧɵɟ 
ɪɚɫɯɨɞɵ ɧɚ 
ɪɚɡɪɚɛɨɬɤɭ 

ɋɪɟɞɧɢɣ ȼɵɫɨɤɚɹ 
ɉɪɨɪɚɛɨɬɤɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ 
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3 
Ɋɢɫɤ 

ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ 
ɬɪɟɛɨɜɚɧɢɹɦ 
ɡɚɤɚɡɱɢɤɚ 

ɇɢɡɤɢɣ ɇɢɡɤɚɹ 

ɉɨɞɪɨɛɧɨɟ 
ɬɟɯɧɢɱɟɫɤɨɟ 
ɡɚɞɚɧɢɟ, ɩɨɫɬɨɹɧɧɚɹ 
ɤɨɧɫɭɥɶɬɚɰɢɹ ɫ 
ɡɚɤɚɡɱɢɤɨɦ. 

 

 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ» 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ» ɫ 

ɰɟɥɶɸ ɨɩɪɟɞɟɥɢɬɶ ɫɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ: 

1. ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ; 

2. ɪɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ; 

3. ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ; 

4. ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ ɦɟɬɨɞɨɦ TCO; 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɩɭɬɟɦ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɞɭɤɬɨɜ ɚɧɚɥɨɝɨɜ, ɚ ɬɚɤɠɟ ɩɨ 

ɪɚɫɱɟɬɚɦ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 

ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɟɚɥɢɡɚɰɢɟɣ ɩɪɨɟɤɬɚ ɢ ɨɩɪɟɞɟɥɟɧɵ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɬɢɯ ɪɢɫɤɨɜ ɜ ɩɪɨɟɤɬɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ, ɩɨɞɝɨɬɨɜɥɟɧɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢ ɩɨɥɧɨɫɬɶɸ ɪɟɚɥɢɡɨɜɚɧɨ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɟ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ». ȼ ɯɨɞɟ ɧɚɩɢɫɚɧɢɹ 

ɷɬɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ ɰɟɥɶ ɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ ɞɥɹ ɟɟ 

ɞɨɫɬɢɠɟɧɢɹ: 

1. ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɚ ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ; 

2. ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɜɭɡɟ; 

3. ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ; 

4. ɨɫɭɳɟɫɬɜɥɟɧ ɜɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɂɋ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ 

ɪɚɡɪɚɛɨɬɤɢ ɂɋ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ»; 

5. ɪɚɡɪɚɛɨɬɚɧɚ ɂɋ «ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ»; 

6. ɨɰɟɧɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɂɋ 

«ȼɢɪɬɭɚɥɶɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ»; 

7. ɨɰɟɧɟɧɵ ɪɢɫɤɢ ɢ ɫɩɨɫɨɛɵ ɢɯ ɦɢɧɢɦɢɡɚɰɢɢ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɭɱɟɛɧɨɟ 

ɡɚɜɟɞɟɧɢɟ ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ, ɟɝɨ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ ɫɬɪɭɤɬɭɪɚ. Ȼɵɥ ɩɪɨɜɟɞɟɧ 

ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ, ɛɵɥɢ ɢɡɭɱɟɧɵ ɩɨɞɨɛɧɵɟ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɝɪɚɦɦɵ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɛɨɬɵ ɛɵɥɚ ɩɨɫɱɢɬɚɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɪɚɡɪɚɛɨɬɤɢ, ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɜɵɩɨɥɧɟɧ ɩɨɢɫɤ ɩɭɬɟɣ 

ɪɟɲɟɧɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɬɢɯ ɪɢɫɤɨɜ. 

ȼɫɟ ɡɚɞɚɱɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɵ, ɰɟɥɶ 

ɩɨɥɧɨɫɬɶɸ ɞɨɫɬɢɝɧɭɬɚ.  
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