
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɮɨɪɦɚɬɢɤɚ» 
ɤɚɮɟɞɪɚ 

 
  ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ   
     
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

  «_____»   _______20__ ɝ. 
 
 
 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

09.03.04 «ɉɪɨɝɪɚɦɦɧɚɹ ɢɧɠɟɧɟɪɢɹ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 

ɉɪɨɝɪɚɦɦɧɚɹ ɦɨɞɟɥɶ ɢɦɢɬɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɬɟɦɚ 

ɞɜɢɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɣ ɚɞɚɩɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ  
ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ 

 
 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ       
  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ       
  ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ʉɨɧɫɭɥɶɬɚɧɬ       
  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ       
  ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2019 
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ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ Ʉɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɮɨɪɦɚɬɢɤɚ» 
ɤɚɮɟɞɪɚ 

 
  ɍɌȼȿɊɀȾȺɘ 
  Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
     
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

  «_____»  _________20__ɝ. 
 
 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 



ɋɬɭɞɟɧɬɭ Ɋɚɞɢɨɧɨɜɭ Ɍɢɦɨɮɟɸ ȼɚɞɢɦɨɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ Ʉɂ15-16Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 09.03.04 
 ɧɨɦɟɪ  ɤɨɞ 

ɉɪɨɝɪɚɦɦɧɚɹ ɢɧɠɟɧɟɪɢɹ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɉɪɨɝɪɚɦɦɧɚɹ ɦɨɞɟɥɶ ɢɦɢɬɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɣ ɚɞɚɩɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ» 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №_____________ ɨɬ _______________ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: Ⱥ.ɋ. Ɇɢɯɚɥɟɜ, ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ, ɂɄɂɌ ɋɎɍ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɫɩɪɚɜɨɱɧɚɹ, ɧɚɭɱɧɚɹ ɢ ɦɟɬɨɞɢɱɟɫɤɚɹ ɥɢɬɟɪɚɬɭɪɚ, 
ɪɟɫɭɪɫɵ ɂɧɬɟɪɧɟɬ 
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɜɜɟɞɟɧɢɟ, ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɫɩɟɰɢɮɢɤɚɰɢɹ 
ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɨɰɟɫɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ, ɡɚɤɥɸɱɟɧɢɟ 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ȼɄɊ: ɩɪɟɡɟɧɬɚɰɢɨɧɧɵɟ ɫɥɚɣɞɵ PowerPoint 

 

 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    Ⱥ.ɋ. Ɇɢɯɚɥɟɜ 
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ    Ɍ.ȼ. Ɋɚɞɢɨɧɨɜ 
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
  «___» ___________ 20__ ɝ. 
   

 



4 

 

ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɝɪɚɦɦɧɚɹ ɦɨɞɟɥɶ 

ɢɦɢɬɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɣ ɚɞɚɩɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ» 

ɫɨɞɟɪɠɢɬ 78 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 23 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, { 

ɢɥɥɸɫɬɪɚɰɢɹ, 8 ɬɚɛɥɢɰ. 

ɐɟɥɹɦɢ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ: 

- ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɞɥɹ 

ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ; 

- ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ 

ɞɜɢɠɟɧɢɹ (ɋɋɍɊɋ, ȺɋɍɊɋ ɢ ȼȺɋɍɊɋ ɫ ɰɟɥɶɸ ɚɩɪɨɛɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ 

ɦɨɞɟɥɢ); 

- ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɫɪɚɜɧɟɧɢɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɜɪɟɦɟɧɧɵɦ ɡɚɬɪɚɬɚɦ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɞɟɥɚɟɬɫɹ 

ɡɚɤɥɸɱɟɧɢɟ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. ȼɨ ɜɬɨɪɨɦ 

ɪɚɡɞɟɥɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ. ȼ 

ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɨɛɴɟɤɬɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɜɵɛɢɪɚɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɟɤɬɨɦ. ȼ ɱɟɬɜɟɪɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɵɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ: ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚɪɯɢɬɟɤɬɭɪɚ, ɚɥɝɨɪɢɬɦɵ, 

ɬɟɫɬɢɪɨɜɚɧɢɟ, ɢɧɬɟɪɮɟɣɫɵ, ɛɚɡɚ ɞɚɧɧɵɯ. ȼ ɩɹɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɵɜɚɟɬɫɹ 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ. ȼ ɲɟɫɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. 

 

 



5 

 

ɋɈȾȿɊɀȺɇɂȿ 

ȼȼȿȾȿɇɂȿ .................................................................................................................. 6 

1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ................................................................................... 9 

1.1 Ɉɩɢɫɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ........................................................................ 9 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ ..................................................................... 10 

1.3 Ɂɚɤɥɸɱɟɧɢɟ ...................................................................................................... 14 

2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ ..................................... 16 

2.1 ȼɜɟɞɟɧɢɟ ........................................................................................................... 16 

2.2 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ .............................................................................................. 18 

2.3 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɩɪɨɞɭɤɬɚ ......................................................................... 21 

2.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɧɟɲɧɢɦ ɢɧɬɟɪɮɟɣɫɚɦ............................................................ 23 

2.5 ɇɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ .................................................................... 27 

3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ .......... 29 

3.1 ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ .................................................................. 29 

3.2 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ ...................................................................... 31 

4 ɉɪɨɰɟɫɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ .................................... 35 

4.1 ɗɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ................................................. 35 

4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ............................. 36 

4.3 Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ........................................... 39 

4.4 Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ......................................................... 56 

4.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ............................. 60 

4.6 Ɉɩɢɫɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɚɡɵ ɞɚɧɧɵɯ .................... 63 

5 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ........................................... 65 

6 ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ ...................................... 70 

ɁȺɄɅɘɑȿɇɂȿ ......................................................................................................... 73 

ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ ....................................................................................... 75 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɈɃ ɅɂɌȿɊȺɌɍɊɕ ................................................. 76 



6 

 

ȼȼȿȾȿɇɂȿ 

Ʉɚɠɞɵɣ ɝɨɪɨɞ, ɢɫɩɵɬɵɜɚɸɳɢɣ ɡɚɬɪɭɞɧɟɧɢɹ ɫ ɬɪɚɧɫɩɨɪɬɧɵɦ ɞɜɢɠɟɧɢɟɦ, 

ɧɭɠɞɚɟɬɫɹ ɜ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɫɩɨɫɨɛɚɯ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɫɢɬɭɚɰɢɢ ɧɚ ɞɨɪɨɝɚɯ. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɤɚɠɞɵɦ ɞɧɟɦ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɬɚɤɠɟ ɪɚɫɬɟɬ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɛɥɟɦ ɧɚ ɞɨɪɨɝɚɯ. ɉɪɢɱɢɧɵ ɡɚɬɨɪɨɜ ɧɚ ɞɨɪɨɝɚɯ ɪɚɡɧɨɨɛɪɚɡɧɵ: 

ɧɚɱɢɧɚɹ ɨɬ ɩɪɨɛɥɟɦ ɫɚɦɢɯ ɞɨɪɨɝ ɢ ɡɚɤɚɧɱɢɜɚɹ ɪɹɞɨɜɵɦɢ ɜɨɞɢɬɟɥɹɦɢ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ [1]. Ʉ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɨɬɧɨɫɢɬɫɹ 

ɧɟɩɪɚɜɢɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. ȼ ɨɫɨɛɟɧɧɨɫɬɢ, ɤ ɷɬɨɦɭ 

ɨɬɧɨɫɢɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɜɢɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɜɟɬɨɮɨɪɨɜ [2]. 

Ɋɚɡɜɢɬɢɟ ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɤɪɭɩɧɵɯ ɝɨɪɨɞɨɜ ɬɪɟɛɭɟɬ 

ɫɨɡɞɚɧɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɨɩɪɟɞɟɥɹɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɱɢɜɨɫɬɢ 

ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ ɦɨɠɟɬ ɨɤɚɡɚɬɶ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɞɨɪɨɠɧɭɸ ɫɢɬɭɚɰɢɸ ɜ ɝɨɪɨɞɟ ɜ ɰɟɥɨɦ [3]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ ɫɜɟɬɨɮɨɪɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɪɚɛɨɬɚɸɬ ɩɨ ɡɚɪɚɧɟɟ ɧɚɫɬɪɨɟɧɧɵɦ ɩɪɨɝɪɚɦɦɚɦ ɫɦɟɧɵ ɫɢɝɧɚɥɚ [4] 

(ɞɚɥɟɟ ɜ ɪɚɛɨɬɟ ɬɚɤɨɣ ɚɥɝɨɪɢɬɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɛɭɞɭɬ ɭɩɨɦɢɧɚɬɶɫɹ ɤɚɤ 

ɋɋɍɊɋ). Ⱦɚɧɧɵɣ ɬɢɩ ɫɜɟɬɨɮɨɪɨɜ ɪɚɛɨɬɚɟɬ ɤɚɤ ɩɪɨɫɬɨɣ ɦɟɯɚɧɢɡɦ ɫɦɟɧɵ 

ɫɢɝɧɚɥɨɜ ɫ ɧɚɫɬɪɨɟɧɧɵɦ ɬɚɣɦɟɪɨɦ ɩɨɞ ɤɚɠɞɵɣ ɢɡ ɧɢɯ. ɋɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ 

ɦɨɞɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯ ɫɜɟɬɨɮɨɪɨɜ, ɨɞɧɚɤɨ ɫɭɬɶ ɢɯ ɧɟɢɡɦɟɧɧɚ: ɨɧɢ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɝɢɛɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɨɪɨɠɧɨɣ ɫɢɬɭɚɰɢɢ ɢ ɫɢɝɧɚɥɵ ɪɟɝɭɥɢɪɭɸɬɫɹ ɫɨɝɥɚɫɧɨ 

ɋɋɍɊɋ [5]. 

Ⱦɚɜɧɨ ɧɟ ɜ ɧɨɜɢɧɤɭ ɭɠɟ ɚɞɚɩɬɢɜɧɵɟ ɫɜɟɬɨɮɨɪɵ, ɤɨɬɨɪɵɟ ɩɨɞɫɬɪɚɢɜɚɸɬ 

ɩɟɪɟɤɥɸɱɟɧɢɟ ɫɢɝɧɚɥɨɜ ɩɨɞ ɪɟɝɭɥɢɪɭɟɦɵɣ ɢɦɢ ɩɨɬɨɤ ɦɚɲɢɧ ɫ ɩɨɦɨɳɶɸ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɞɚɥɟɟ ɜ ɪɚɛɨɬɟ ɬɚɤɨɣ ɚɥɝɨɪɢɬɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɢɝɧɚɥɚ ɛɭɞɭɬ ɭɩɨɦɢɧɚɬɶɫɹ ɤɚɤ ȺɋɍɊɋ). Ⱦɚɧɧɵɣ ɬɢɩ ɫɜɟɬɨɮɨɪɨɜ ɞɨ ɫɢɯ ɩɨɪ 

ɦɚɥɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɨɞɧɚɤɨ ɷɬɨ ɜɨɩɪɨɫ ɜɪɟɦɟɧɢ [6]. 

ɉɪɢ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɨɪɨɞɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɩɨɬɨɤɚɦɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ ɷɥɟɦɟɧɬɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 
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ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɥɸɛɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɨɪɨɠɧɵɦ ɞɜɢɠɟɧɢɟɦ ɥɟɠɢɬ ɚɥɝɨɪɢɬɦ ɨɩɬɢɦɢɡɚɰɢɢ 

ɭɩɪɚɜɥɟɧɢɹ ɫɢɝɧɚɥɚɦɢ ɫɜɟɬɨɮɨɪɨɜ [7]. 

Ʉɚɠɞɵɣ ɧɨɜɵɣ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ 

ɫɜɟɬɨɮɨɪɨɜ ɧɭɠɞɚɟɬɫɹ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɟ ɢ ɧɚɫɬɪɨɣɤɟ ɞɨ ɜɜɟɞɟɧɢɹ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ. Ɉɛɵɱɧɨ ɷɬɨ ɞɟɥɚɸɬ ɩɭɬɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɞɜɢɠɟɧɢɹ, ɝɞɟ ɬɚɤɠɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɦɨɞɟɥɢɪɭɟɦɵɟ ɨɛɴɟɤɬɵ-ɫɜɟɬɨɮɨɪɵ, 

ɤɨɬɨɪɵɦɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɢ ɞɨɥɠɧɵ ɭɩɪɚɜɥɹɬɶ ɞɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ [8]. Ɉɞɧɚɤɨ 

ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɡɚɱɚɫɬɭɸ ɩɪɢɯɨɞɢɬɫɹ ɫɨɫɬɚɜɥɹɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɢɦɢɬɚɰɢɨɧɧɭɸ 

ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɫɢɝɧɚɥɨɜ ɫɜɟɬɨɮɨɪɚ, ɩɨɫɤɨɥɶɤɭ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɲɟɧɢɹ ɧɟ ɦɨɝɭɬ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ [9]. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ȼɄɊ ɛɵɥɚ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ 

ɚɥɝɨɪɢɬɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ (ɞɚɥɟɟ ɜ ɪɚɛɨɬɟ ɬɚɤɨɣ ɚɥɝɨɪɢɬɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɛɭɞɭɬ ɭɩɨɦɢɧɚɬɶɫɹ ɤɚɤ ȼȺɋɍɊɋ). 

ɐɟɥɢ ɞɚɧɧɨɣ ɪɚɛɨɬɵ: 

- ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɞɥɹ 

ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ; 

- ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ 

ɞɜɢɠɟɧɢɹ (ɋɋɍɊɋ, ȺɋɍɊɋ ɢ ȼȺɋɍɊɋ ɫ ɰɟɥɶɸ ɚɩɪɨɛɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ 

ɦɨɞɟɥɢ); 

- ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɫɪɚɜɧɟɧɢɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɜɪɟɦɟɧɧɵɦ ɡɚɬɪɚɬɚɦ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ: 

- ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ; 

- ɨɩɪɟɞɟɥɢɬɶ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ; 

- ɨɩɪɟɞɟɥɢɬɶ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɷɥɟɦɟɧɬɵ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

- ɜɵɩɨɥɧɢɬɶ ɩɪɨɰɟɫɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

- ɨɩɢɫɚɬɶ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ; 
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- ɜɵɩɨɥɧɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ ɧɚ 

ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ; 

- ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɉɨɥɭɱɟɧɧɵɣ ɜ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ, ɚ ɨɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ȼȺɋɍɊɋ, ɟɫɥɢ ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɠɟɬ ɫɜɨɸ ɡɧɚɱɢɦɨɫɬɶ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ 

ɧɚ ɪɟɚɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ. 

ɉɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɫɭɳɟɫɬɜɥɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɵ ɩɪɨɟɤɬɚ, ɪɚɫɫɦɨɬɪɟɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɚɧɚɥɨɝɢ ɢ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɪɟɲɟɧɢɹ. 

1.1 Ɉɩɢɫɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

Ɂɚ ɨɫɧɨɜɭ ɪɚɛɨɬɵ ɜɡɹɬɚ ɩɪɨɛɥɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɱɚɫɬɶɸ 

ɂɌɋ, ɩɨɫɪɟɞɫɬɜɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɭɥɭɱɲɟɧɢɹ ɢ ɪɟɚɥɶɧɨɝɨ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɮɨɪɚɦɢ. 

Ⱥɥɝɨɪɢɬɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɚ – ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɫɨɫɬɨɹɧɢɣ ɫɢɝɧɚɥɚ ɫɨɝɥɚɫɧɨ 

ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɞɭ [10]. 

ɉɨɞ ɢɧɧɨɜɚɰɢɨɧɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɚɦɢ 

ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɬɚɤɢɟ ɚɥɝɨɪɢɬɦɵ, ɤɨɬɨɪɵɟ ɟɳɟ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ, 

ɨɞɧɚɤɨ ɨɛɥɚɞɚɸɬ ɤɚɱɟɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɞɟɥɚɸɬ ɪɚɛɨɬɭ ɫɜɟɬɨɮɨɪɨɜ ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɣ, ɱɟɦ ɭ ɫɜɟɬɨɮɨɪɨɜ ɫ ɧɵɧɟ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɚɥɝɨɪɢɬɦɚɦɢ. 

ɉɨɞ ɂɌɋ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɚɥɢɡɭɸɳɚɹ 

ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɚ ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ ɩɨɫɪɟɞɫɬɜɨɦ ɬɨɝɨ, 

ɧɚɫɤɨɥɶɤɨ ɨɧɢ ɞɨɩɭɫɤɚɸɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɛɨɤ – ɨɞɧɨɝɨ ɢɡ 

ɧɚɢɛɨɥɟɟ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɫɨɜɪɟɦɟɧɧɨɝɨ ɝɨɪɨɞɚ. ɂɯ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɦɧɨɠɟɫɬɜɨ ɚɫɩɟɤɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɥɨɝɢɫɬɢɤɚ, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɷɤɨɥɨɝɢɹ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ [6]. 

ɉɨɞ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɢɦɢɬɚɰɢɢ ɤɚɤɨɣ-ɥɢɛɨ 

ɫɢɬɭɚɰɢɢ ɢɥɢ ɩɪɨɰɟɫɫɚ, ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɨɛɴɹɫɧɟɧɢɣ ɷɬɢɯ ɹɜɥɟɧɢɣ, ɚ ɬɚɤɠɟ 

ɞɥɹ ɩɪɟɞɫɤɚɡɚɧɢɹ ɹɜɥɟɧɢɣ, ɢɧɬɟɪɟɫɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ 

ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ ɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɢ ɟɝɨ ɪɟɝɭɥɢɪɨɜɤɚ 

ɫɦɨɞɟɥɢɪɨɜɚɧɧɵɦɢ ɫɜɟɬɨɮɨɪɚɦɢ. 
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ȼɵɞɟɥɹɸɬ ɬɪɢ ɜɢɞɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ [11]: 

 ɦɚɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɬɢɩ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɵɜɚɸɳɢɣɫɹ ɧɚ 

ɩɪɢɦɟɧɟɧɢɢ ɤ ɚɜɬɨɦɨɛɢɥɶɧɨɦɭ ɬɪɚɮɢɤɭ ɡɚɤɨɧɨɜ ɝɢɞɪɨɞɢɧɚɦɢɤɢ, ɩɨ ɚɧɚɥɨɝɢɢ ɫ 

ɠɢɞɤɨɫɬɶɸ ɜ ɬɪɭɛɟ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɬɚɤɨɣ ɬɢɩ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɵɪɚɠɚɟɬɫɹ ɜ 

ɧɚɩɢɫɚɧɢɢ ɫɢɫɬɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɜ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ, 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɧɬɟɪɟɫɭɸɳɢɯ ɜɟɥɢɱɢɧ – ɧɚɩɪɢɦɟɪ, 

ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɚɜɬɨɦɨɛɢɥɟɣ ɢɥɢ ɢɯ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ; 

 ɦɢɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɤɚɠɞɵɣ ɚɜɬɨɦɨɛɢɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɢ ɩɨɬɨɦɭ ɞɥɹ ɤɚɠɞɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɪɟɲɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ (ɨɛɵɱɧɨ 

ɩɪɨɫɬɨɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ). ɉɪɟɢɦɭɳɟɫɬɜɨ ɦɢɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɟɪɟɝɪɭɠɟɧɧɵɯ ɞɨɪɨɠɧɵɯ ɫɟɬɟɣ, ɩɨɫɤɨɥɶɤɭ 

ɦɢɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɢɦɭɥɢɪɨɜɚɬɶ ɨɱɟɪɟɞɢ; 

 ɦɟɡɨɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɫɩɨɫɨɛ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɨɩɪɟɞɟɥɢɬɶ ɮɭɧɤɰɢɸ 𝑓ሺ𝑡, 𝑥, 𝑉ሻ, ɤɨɬɨɪɚɹ ɜɵɪɚɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ 

ɚɜɬɨɦɨɛɢɥɹ, ɞɜɢɠɭɳɟɝɨɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 𝑉, ɜɨ ɜɪɟɦɹ 𝑡 ɜ ɬɨɱɤɟ 𝑥. Ⱦɚɥɟɟ ɷɬɚ 

ɮɭɧɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 

ɦɟɯɚɧɢɤɢ – ɪɟɲɟɧɢɟɦ ɢɧɬɟɝɪɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɧɚɩɪɢɦɟɪ, 

ɭɪɚɜɧɟɧɢɹ Ȼɨɥɶɰɦɚɧɚ. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɝɨɪɨɞɟ ɩɪɢ ɩɥɨɬɧɨɦ ɩɨɬɨɤɟ ɞɜɢɠɟɧɢɹ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɜɟɬɨɮɨɪɨɜ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɜɫɟɝɨ ɦɢɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɟ [11]. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɜ ɧɢɯ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɛɴɟɤɬ-ɦɨɞɟɥɶ 

ɫɜɟɬɨɮɨɪ. 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ 

Ɉɞɧɢɦ ɢɡ ɩɨɩɭɥɹɪɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɚ AnyLogic [12], ɚ ɢɦɟɧɧɨ ɟɟ ɛɢɛɥɢɨɬɟɤɚ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, 

ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɞɟɬɚɥɶɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɦɨɞɟɥɢɪɨɜɚɬɶ 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɩɨɬɨɤɢ ɫ ɭɱɟɬɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɤɚɠɞɨɝɨ ɜɨɞɢɬɟɥɹ. 
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Ⱥɥɝɨɪɢɬɦɵ ɞɜɢɠɟɧɢɹ ɜ AnyLogic ɧɚɫɬɪɨɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ 

ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ — ɭɱɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ, «ɭɫɬɭɩɢ ɞɨɪɨɝɭ» ɢ ɬɚɤ 

ɞɚɥɟɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɜ ɦɨɞɟɥɹɯ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɤɚɠɞɨɟ ɬɪɚɧɫɩɨɪɬɧɨɟ 

ɫɪɟɞɫɬɜɨ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɚɝɟɧɬɚ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 

ɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɢ ɩɨɜɟɞɟɧɱɟɫɤɢɟ ɲɚɛɥɨɧɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɜ ɦɨɞɟɥɢ ɞɜɭɯɦɟɪɧɭɸ ɢ ɬɪɟɯɦɟɪɧɭɸ ɚɧɢɦɚɰɢɸ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɤɪɭɠɚɸɳɢɯ ɨɛɴɟɤɬɨɜ. 

Ȼɢɛɥɢɨɬɟɤɚ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜ AnyLogic – ɷɬɨ ɢɧɫɬɪɭɦɟɧɬ 

ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ. ȼ ɦɨɞɟɥɹɯ ɞɨɪɨɠɧɨɝɨ 

ɞɜɢɠɟɧɢɹ ɢɦɢɬɢɪɭɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ ɦɚɲɢɧ ɩɨ ɭɥɢɰɚɦ ɢ ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɦ, 

ɜɤɥɸɱɚɹ ɬɚɤɢɟ ɷɥɟɦɟɧɬɵ ɤɚɤ ɩɟɪɟɤɪɟɫɬɤɢ, ɩɟɲɟɯɨɞɧɵɟ ɩɟɪɟɯɨɞɵ, ɤɪɭɝɨɜɨɟ 

ɞɜɢɠɟɧɢɟ, ɚɜɬɨɫɬɨɹɧɤɢ ɢ ɨɫɬɚɧɨɜɤɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ȼɨɡɦɨɠɧɨɫɬɢ 

ɛɢɛɥɢɨɬɟɤɢ ɩɨɡɜɨɥɹɬ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɩɥɚɧɢɪɨɜɚɧɢɟ ɞɨɪɨɝ ɢ ɚɜɬɨɦɚɝɢɫɬɪɚɥɟɣ; 

- ɨɰɟɧɤɚ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɨɪɨɝ; 

- ɨɩɬɢɦɢɡɚɰɢɹ ɮɚɡ ɫɜɟɬɨɮɨɪɨɜ; 

- ɢɧɬɟɝɪɚɰɢɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɜ ɞɨɪɨɠɧɭɸ ɫɟɬɶ. 

Ɉɞɧɚɤɨ ɞɚɧɧɨɟ ɪɟɲɟɧɢɟ ɨɝɪɚɧɢɱɟɧɨ ɜɫɬɪɨɟɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ (ɪɢɫɭɧɨɤ 1) ɢ ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɵɦ ɩɪɨɞɭɤɬɨɦ. Ⱦɚɠɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɧɟ ɩɨɡɜɨɥɹɟɬ, ɤ ɩɪɢɦɟɪɭ, 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɫɜɟɬɨɮɨɪɚɦɢ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ 

ɚɥɝɨɪɢɬɦɚ ȼȺɋɍɊɋ. 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɦɟɪ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɮɨɪɚɦɢ ɜ AnyLogic 

PTV Vistro [13] ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ PTV Vistro, ɜɵɝɨɞɧɨ 

ɨɬɥɢɱɚɸɳɢɦɢ ɟɝɨ ɨɬ ɞɪɭɝɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɨɜɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɨɩɬɢɦɢɡɚɰɢɸ ɢ 

ɤɨɨɪɞɢɧɚɰɢɸ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɯ ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɟɪɟɫɟɱɟɧɢɣ (ɤɨɥɶɰɟɜɵɯ, 

ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ, ɪɟɝɭɥɢɪɭɟɦɵɯ). 

Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɵɦ, ɯɨɬɹ ɢ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɢɬɶ ɫɬɭɞɟɧɱɟɫɤɭɸ ɥɢɰɟɧɡɢɸ, ɧɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɚ ɩɪɨɝɪɚɦɦɭ ɧɚɥɨɠɟɧɵ 

ɨɝɪɚɧɢɱɟɧɢɹ. ȼ PTV Visio ɩɪɢ ɪɚɛɨɬɟ ɫ ɫɜɟɬɨɮɨɪɚɦɢ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɥɢɲɶ 

ɨɩɬɢɦɢɡɚɰɢɸ ɢɯ ɫɢɝɧɚɥɨɜ (ɪɢɫɭɧɨɤ 2), ɧɨ ɧɟ ɩɪɢɦɟɧɹɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ.  
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Ɋɢɫɭɧɨɤ 2 – ɉɪɢɦɟɪ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɮɨɪɚɦɢ ɜ PTV Vistro 

Aimsun [14] (ɪɚɫɲɢɪɟɧɧɵɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɣ 

ɫɢɦɭɥɹɬɨɪ ɞɥɹ ɝɨɪɨɞɫɤɢɯ ɢ ɜɧɟɝɨɪɨɞɫɤɢɯ ɫɟɬɟɣ) – ɩɪɨɝɪɚɦɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɧɚɥɢɡɚ ɞɨɪɨɠɧɨɝɨ 

ɞɜɢɠɟɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ ɢ ɨɰɟɧɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɟɤɬɧɵɯ 

ɪɟɲɟɧɢɣ. Aimsun ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɚɞɚɩɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɞɨɪɨɠɧɵɦ ɞɜɢɠɟɧɢɟɦ (ɪɢɫɭɧɨɤ 3), ɫɢɫɬɟɦɵ ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɞɜɢɠɟɧɢɹ 

ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɰɟɧɤɭ 

ɜɨɡɞɟɣɫɬɜɢɹ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ʉɨɥɨɫɫɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɦɢɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɦɟɡɨɦɨɞɟɥɢɪɨɜɚɧɢɟ, 

ɦɚɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɟ) ɫ ɨɱɟɧɶ ɛɨɥɶɲɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ. 

ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ, ɤɚɤ ɢ ɩɪɟɞɵɞɭɳɢɟ, 

ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɵɦ, ɜ ɧɟɦ ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɹɬɶ ɫɜɟɬɨɮɨɪɚɦɢ 

ɫɨɛɫɬɜɟɧɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɹɜɥɹɟɬɫɹ ɡɚɪɭɛɟɠɧɵɦ 

ɪɟɲɟɧɢɟɦ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɧɟ ɢɦɟɟɬ ɪɭɫɫɤɨɹɡɵɱɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
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Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɮɨɪɚɦɢ ɜ Aimsun 

ɉɨɞɜɟɞɟɦ ɢɬɨɝɢ ɢ ɫɞɟɥɚɟɦ ɡɚɤɥɸɱɟɧɢɟ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 

ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

1.3 Ɂɚɤɥɸɱɟɧɢɟ 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 

ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɞɜɢɠɟɧɢɹ ɬɪɚɮɢɤɚ ɢ ɭɩɪɚɜɥɟɧɢɟɦ ɫɜɟɬɨɮɨɪɚɦɢ, ɹɜɥɹɸɬɫɹ 

ɩɥɚɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ, ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɚɤɢɯ ɩɪɨɝɪɚɦɦ ɨɬɫɭɬɫɬɜɭɟɬ 

ɞɨɫɬɭɩ ɤ ɢɫɯɨɞɧɨɦɭ ɤɨɞɭ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɝɪɚɧɢɱɟɧ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɥɢɲɶ ɬɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ, ɱɬɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɩɪɨɝɪɚɦɦɟ. 

ȼ ɫɥɭɱɚɟ ɡɚɞɚɱɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɨɜɵɯ ɚɥɝɨɪɢɬɦɨɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ, ɬɨ ɜ ɚɧɚɥɨɝɚɯ ɛɨɥɶɲɢɧɫɬɜɨ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ 

ɛɢɛɥɢɨɬɟɤ ɧɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. Ⱥ ɬɟ ɛɢɛɥɢɨɬɟɤɢ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨ 
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ɩɨɬɪɟɛɭɸɬɫɹ, ɨɬɫɭɬɫɬɜɭɸɬ. ɉɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɧɟɬ ɞɨɫɬɭɩɚ ɤ ɢɫɯɨɞɧɨɦɭ ɤɨɞɭ, 

ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɩɢɫɚɬɶ ɫɜɨɸ ɛɢɛɥɢɨɬɟɤɭ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɫ ɰɟɥɶɸ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɞ ɫɜɨɢ ɧɭɠɞɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɨɛɡɨɪɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɪɟɲɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɝɨ ɚɥɝɨɪɢɬɦɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ, ɬɚɤɨɝɨ ɤɚɤ ȼȺɋɍɊɋ, ɧɟɨɛɯɨɞɢɦɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 

ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɩɪɨɝɪɚɦɦɧɭɸ ɦɨɞɟɥɶ ɢɦɢɬɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 

ɧɚ ɪɟɝɭɥɢɪɭɟɦɨɦ ɩɟɪɟɤɪɟɫɬɤɟ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. Ɍɚɤɚɹ 

ɩɪɨɝɪɚɦɦɧɚɹ ɦɨɞɟɥɶ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɚɬɶ ɢ ɢɧɵɟ 

ɚɥɝɨɪɢɬɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ. Ɍɚɤɠɟ ɫɬɨɢɬ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫ ɨɛ 

ɨɬɤɪɵɬɨɦ ɢɫɯɨɞɧɨɦ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɪɭɝɢɦ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɱɢ ɫɯɨɠɟɝɨ ɯɚɪɚɤɬɟɪɚ.  
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2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ 

Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ IEEE 

830 (ɫɬɪɭɤɬɭɪɚ SRS) [15]. 

2.1 ȼɜɟɞɟɧɢɟ 

Цɟɥɢ: 

ɉɨɥɭɱɢɬɶ ɩɪɨɝɪɚɦɦɧɭɸ ɦɨɞɟɥɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɟɪɟɤɪɟɫɬɤɚɯ 

ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɜɟɬɨɮɨɪɨɜ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɹɯ ɫ ɰɟɥɶɸ ɜɵɹɜɢɬɶ ɧɚɢɥɭɱɲɢɣ ɢɡ 

ɩɪɢɦɟɧɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. 

ɋɨɝɥɚɲɟɧɢɟ ɨ ɬɟɪɦɢɧɚɯ: 

ɉɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ: «ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 

ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɞɜɢɠɟɧɢɹ» 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ: ɂɆɉɊɌȾ 

ɉɪɟɞɩɨɥɚɝɚɟɦɚɹ ɚɭɞɢɬɨɪɢɹ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ: 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɚɭɞɢɬɨɪɢɹ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ ɨɬɨɛɪɚɠɟɧɚ ɧɚ 

ɦɚɬɪɢɰɟ ɜɥɢɹɧɢɹ (ɬɚɛɥɢɰɚ 1). 

Ɍɚɛɥɢɰɚ 1 – Ɇɚɬɪɢɰɚ ɜɥɢɹɧɢɹ 
Ƚɪɭɩɩɚ «A» Ƚɪɭɩɩɚ «B» Ƚɪɭɩɩɚ «C» Ƚɪɭɩɩɚ «D» 

Ɋɚɡɪɚɛɨɬɱɢɤ 
ɩɪɨɟɤɬɚ 

5 
Ⱦɨɪɨɠɧɵɟ 
ɫɥɭɠɛɵ ɝɨɪɨɞɚ 

3 
Ɋɚɡɪɚɛɨɬɱɢɤɢ 
ɚɥɝɨɪɢɬɦɨɜ 
ɫɜɟɬɨɮɨɪɨɜ 

4 ɉɟɲɟɯɨɞɵ 2 

Ʉɨɦɩɚɧɢɢ, 
ɡɚɧɢɦɚɸɳɢɟɫɹ 
ɢɦɢɬɚɰɢɨɧɧɵɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ 
ɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɞɜɢɠɟɧɢɹ 

3 Ʉɨɧɫɭɥɶɬɚɧɬɵ 4 
Ɋɚɡɪɚɛɨɬɱɢɤɢ 
ɩɪɨɱɟɝɨ ɉɈ 

3 ȼɨɞɢɬɟɥɢ 3 

1 – ɇɟɨɫɜɟɞɨɦɥɟɧɧɨɫɬɶ; 2 – ɋɨɩɪɨɬɢɜɥɟɧɢɟ; 3 – ɇɟɣɬɪɚɥɢɬɟɬ; 4 – ɉɨɞɞɟɪɠɤɚ; 5 – Ⱥɤɬɢɜɧɨɟ 
ɭɱɚɫɬɢɟ 

 
ɋɬɪɚɬɟɝɢɹ ɪɚɛɨɬɵ ɫ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦɢ ɫɬɨɪɨɧɚɦɢ ɨɫɧɨɜɚɧɚ ɧɚ ɦɚɬɪɢɰɟ 

«ɂɧɬɟɪɟɫ-ȼɥɢɹɧɢɟ» (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – Ɇɚɬɪɢɰɚ «ɂɧɬɟɪɟɫ-ȼɥɢɹɧɢɟ» 

Ƚɪɭɩɩɚ «Ⱥ» - ȼɵɫɨɤɨɟ ɜɥɢɹɧɢɟ ɢ ɜɵɫɨɤɢɣ ɢɧɬɟɪɟɫ 

ɋɬɪɚɬɟɝɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɨɜɥɟɱɟɧɢɢ. Ⱦɚɧɧɚɹ ɝɪɭɩɩɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɫɧɨɜɧɵɯ ɫɬɟɣɤɯɨɥɞɟɪɨɜ ɩɪɨɟɤɬɚ ɢ ɞɨɥɠɧɚ ɦɚɤɫɢɦɚɥɶɧɨ 

ɩɪɢɜɥɟɤɚɬɶɫɹ ɤ ɩɪɢɧɹɬɢɸ ɪɟɲɟɧɢɣ ɜ ɩɪɨɟɤɬɟ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɜɵɲɚɬɶ 

ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶ ɝɪɭɩɩɵ ɜ ɩɪɨɟɤɬɟ ɢ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɟɟ 

ɩɨɬɪɟɛɧɨɫɬɢ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɧɰɢɩ ɩɚɪɬɧɟɪɫɬɜɚ ɜ 

ɤɨɦɦɭɧɢɤɚɰɢɢ ɩɪɢ ɜɟɞɟɧɢɢ ɩɟɪɟɝɨɜɨɪɨɜ ɩɨ ɩɪɨɟɤɬɭ ɫ ɷɬɨɣ ɝɪɭɩɩɨɣ. 

Ƚɪɭɩɩɚ «ȼ» - ȼɵɫɨɤɨɟ ɜɥɢɹɧɢɟ ɢ ɧɢɡɤɢɣ ɢɧɬɟɪɟɫ 

ɋɬɪɚɬɟɝɢɹ, ɤɨɬɨɪɚɹ ɧɨɫɢɬ ɤɨɧɫɭɥɶɬɚɬɢɜɧɵɣ ɯɚɪɚɤɬɟɪ. ɂɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɩɪɢɜɥɟɤɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɫɭɥɶɬɚɧɬɨɜ ɢ ɫɨɝɥɚɫɨɜɵɜɚɬɶ ɫ ɧɢɦɢ ɬɨɥɶɤɨ ɜɚɠɧɵɟ 

ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɩɪɨɟɤɬɭ. 

Ƚɪɭɩɩɚ «ɋ» - ɇɢɡɤɨɟ ɜɥɢɹɧɢɟ ɢ ɜɵɫɨɤɢɣ ɢɧɬɟɪɟɫ 

ɋɬɪɚɬɟɝɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɥɭɱɟɧɢɢ ɩɨɞɞɟɪɠɤɢ ɩɪɨɟɤɬɚ. Ⱦɚɧɧɚɹ ɝɪɭɩɩɚ 

ɫɬɟɣɤɯɨɥɞɟɪɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɨɡɧɚɤɨɦɥɟɧɚ ɫɨ ɜɫɟɦɢ ɤɥɸɱɟɜɵɦɢ ɪɟɲɟɧɢɹɦɢ ɩɨ 

ɩɪɨɟɤɬɭ ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨɧɚ ɧɟ ɩɪɢɧɢɦɚɟɬ ɩɪɹɦɨɝɨ ɭɱɚɫɬɢɹ ɜ ɪɟɲɟɧɢɹɯ ɩɨ 

ɩɪɨɟɤɬɭ. ɉɪɢ ɷɬɨɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɚɧɧɭɸ ɝɪɭɩɩɭ ɩɪɢɜɥɟɤɚɬɶ ɤ ɨɛɫɭɠɞɟɧɢɸ 

ɜɨɡɦɨɠɧɵɯ ɩɪɨɛɥɟɦ ɢ ɡɚɪɭɱɚɬɶɫɹ ɩɨɞɞɟɪɠɤɨɣ ɭ ɧɟɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɩɨɞɞɟɪɠɤɨɣ ɩɨ ɜɚɠɧɵɦ ɪɟɲɟɧɢɹɦ. 

Ƚɪɭɩɩɚ «D» - ɇɢɡɤɨɟ ɜɥɢɹɧɢɟ ɢ ɧɢɡɤɢɣ ɢɧɬɟɪɟɫ 
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ɋɬɪɚɬɟɝɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɝɧɨɪɢɪɨɜɚɧɢɢ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 

ɩɪɢɜɥɟɤɚɬɶ ɞɚɧɧɭɸ ɝɪɭɩɩɭ ɤ ɜɵɩɨɥɧɟɧɢɸ ɬɪɟɛɭɟɦɵɯ ɡɚɞɚɱ, ɧɟ ɩɨɝɪɭɠɚɬɶ ɟɟ ɜ 

ɞɟɬɚɥɢ ɩɪɨɟɤɬɚ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɚɦɵɣ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ. 

Ɇɚɫɲɬɚɛ ɩɪɨɟɤɬɚ: 

Ɉɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɝɪɚɧɢɰɵ ɩɪɨɟɤɬɚ:  

- ɞɚɧɧɵɟ ɨɛ ɚɜɬɨɦɨɛɢɥɹɯ, ɫɜɟɬɨɮɨɪɚɯ ɯɪɚɧɹɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ, ɩɪɢɱɟɦ 

ɞɚɧɧɵɟ ɨɛ ɚɜɬɨɦɨɛɢɥɟ ɧɟɨɛɯɨɞɢɦɵ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧ ɧɟ ɩɨɤɢɧɟɬ ɨɛɥɚɫɬɶ 

ɦɨɞɟɥɢ; 

- ɫɜɟɬɨɮɨɪ ɯɪɚɧɢɬ ɞɚɧɧɵɟ ɨɛ ɚɜɬɨɦɨɛɢɥɹɯ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧɢ ɧɟ ɜɵɣɞɭɬ 

ɢɡ ɟɝɨ ɨɛɥɚɫɬɢ ɞɟɣɫɬɜɢɹ; 

- ɚɜɬɨɦɨɛɢɥɶ ɡɧɚɟɬ ɞɚɧɧɵɟ ɥɢɲɶ ɨ ɜɫɬɪɟɱɧɨɦ ɚɜɬɨɦɨɛɢɥɟ, ɤɨɬɨɪɵɣ 

ɩɟɪɟɫɟɤɚɟɬ ɬɪɚɟɤɬɨɪɢɸ ɟɝɨ ɞɜɢɠɟɧɢɹ ɩɟɪɟɞ ɧɢɦ ɢ/ɢɥɢ ɡɧɚɟɬ ɞɚɧɧɵɟ ɨɛ 

ɞɜɢɠɭɳɟɦɫɹ ɩɟɪɟɞ ɧɢɦ ɚɜɬɨɦɨɛɢɥɟ; 

- ɡɚɞɚɱɚ ɤɚɠɞɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɞɨɫɬɢɝɧɭɬɶ ɤɨɧɟɱɧɨɣ ɫɜɨɟɣ ɬɨɱɤɢ ɩɨ 

ɩɪɚɜɢɥɚɦ ɦɨɞɟɥɢ, ɫɜɟɬɨɮɨɪɚ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɞɪɭɝɢɦ ɚɜɬɨɦɨɛɢɥɟɦ. 

ɋɫɵɥɤɢ ɧɚ ɢɫɬɨɱɧɢɤɢ: 

ɉɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ «ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ». 

2.2 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ 

Вɢɞɟɧɢɟ ɩɪɨɞɭɤɬɚ: 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɞɨɥɠɟɧ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɡ ɫɟɛɹ ɩɪɢɥɨɠɟɧɢɟ, ɜ 

ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɛɭɞɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɛɨɬɭ ɫɜɟɬɨɮɨɪɨɜ. 

ȼɟɫɶ ɩɪɨɰɟɫɫ ɢɦɢɬɚɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɭɩɪɚɜɥɹɟɦɵɦ ɢ ɧɚɝɥɹɞɧɵɦ. Ɍɚɤɠɟ ɜ ɞɚɧɧɨɦ 

ɩɪɨɞɭɤɬɟ ɧɟɨɛɯɨɞɢɦɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɷɥɟɦɟɧɬɨɜ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɚɥɝɨɪɢɬɦɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɩɪɨɞɭɤɬɚ: 

- ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɬɪɨɣɤɚɦɢ ɦɨɞɟɥɢ; 

- ɨɬɨɛɪɚɠɟɧɢɟ ɨɤɧɚ ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ; 

- ɧɚɫɬɪɨɣɤɚ ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ; 
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- ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɜɟɬɨɮɨɪɚ; 

- ɩɟɪɟɤɥɸɱɚɬɶ ɚɥɝɨɪɢɬɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ; 

- ɢɦɢɬɚɰɢɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ. 

Ɍɚɤɠɟ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɨɫɬɚɜɥɟɧɚ Use-Case ɞɢɚɝɪɚɦɦɚ (ɪɢɫɭɧɨɤ 5). 

 
Ɋɢɫɭɧɨɤ 5 – Use-Case ɞɢɚɝɪɚɦɦɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

Кɥɚɫɫɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ: 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɂɆɉɊɌȾ ɨɬɫɭɬɫɬɜɭɟɬ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɤɥɚɫɫɵ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɨɦ, ɤɚɤ ɩɟɪɟɞɜɢɝɚɸɬɫɹ 

ɚɜɬɨɦɨɛɢɥɢ ɢ ɤɚɤɢɦɢ ɩɪɚɜɢɥɚɦɢ ɨɧɢ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɦɨɞɟɥɶɸ, ɬɨ 

ɟɫɬɶ ɨɛɥɚɞɚɬɶ ɡɧɚɧɢɹɦɢ ɨ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɧɚ ɪɟɝɭɥɢɪɭɟɦɨɦ ɩɟɪɟɤɪɟɫɬɤɟ. 
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Ɍɚɤɠɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɡɧɚɧɢɹɦɢ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢ ɟɦɭ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɢɱɢɟ ɨɩɵɬɚ ɪɚɛɨɬɵ ɫ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ 

ɛɭɞɟɬ ɫɨɫɬɚɜɥɟɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ. 

ɋɪɟɞɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɞɭɤɬɚ: 

ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞ 

ɭɩɪɚɜɥɟɧɢɟɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ Ɉɋ: Windows, ɧɚɱɢɧɚɹ ɨɬ ɜɟɪɫɢɢ XP ɢ 

ɜɵɲɟ. 

Ɋɚɦɤɢ, ɨɝɪɚɧɢɱɟɧɢɹ, ɩɪɚɜɢɥɚ ɢ ɫɬɚɧɞɚɪɬɵ: 

ɉɪɨɞɭɤɬ ɧɟ ɞɨɥɠɟɧ ɤɨɩɢɪɨɜɚɬɶ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɪɟɲɟɧɢɹ, ɬɨ ɟɫɬɶ ɧɟ ɧɚɪɭɲɚɬɶ ɚɜɬɨɪɫɤɢɯ ɩɪɚɜ. 

ɉɪɨɞɭɤɬ ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɭɫɬɪɨɣɫɬɜɟ, ɤɨɬɨɪɨɟ ɧɚ ɚɩɩɚɪɚɬɧɨɦ 

ɭɪɨɜɧɟ ɫɨɜɦɟɫɬɢɦɨ ɫ Ɉɋ, ɞɥɹ ɤɨɬɨɪɨɣ ɩɪɨɞɭɤɬ ɩɪɟɞɧɚɡɧɚɱɟɧ. 

ȼɧɭɬɪɟɧɧɢɣ ɤɨɞ ɩɪɨɞɭɤɬɚ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɛɳɟɩɪɢɧɹɬɵɦ 

ɫɬɚɧɞɚɪɬɚɦ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɨɧ ɛɭɞɟɬ ɧɚɩɢɫɚɧ. 

ɉɪɨɞɭɤɬ ɞɨɥɠɟɧ ɢɦɟɬɶ ɡɚɳɢɬɭ ɨɬ ɜɜɨɞɚ ɧɟɜɟɪɧɵɯ ɞɚɧɧɵɯ ɢɥɢ ɨɬ ɞɟɣɫɬɜɢɣ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɟ ɩɪɨɝɪɚɦɦɵ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɩɪɨɞɭɤɬɚ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɞɨ ɬɟɯ ɩɨɪ, 

ɩɨɤɚ ɧɟ ɜɵɣɞɟɬ ɧɚ ɫɬɚɞɢɸ «Ɋɟɥɢɡ». 

Дɨɤɭɦɟɧɬɚɰɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ: 

Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɪɭɤɨɜɨɞɫɬɜɚ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. 

Дɨɩɭɳɟɧɢɹ ɢ ɡɚɜɢɫɢɦɨɫɬɢ: 

Ⱦɨɩɭɫɤɚɟɬɫɹ, ɱɬɨ ɩɪɨɝɪɚɦɦɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɬɢɜɧɭɸ ɩɚɦɹɬɶ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɦɟɫɬɨ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ ɞɥɹ ɯɪɚɧɢɦɨɣ 

ɢɧɮɨɪɦɚɰɢɢ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɛɭɞɟɬ 

ɡɚɜɢɫɟɬɶ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɨɪɚ. 
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2.3 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɩɪɨɞɭɤɬɚ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɚɦɢ ɦɨɞɟɥɢ: 

Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɨɪɢɬɟɬ: ɞɚɧɧɵɣ ɛɥɨɤ ɨɬɜɟɱɚɟɬ ɡɚ ɨɫɧɨɜɧɵɟ ɧɚɫɬɪɨɣɤɢ 

ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɵɟ ɡɚɞɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. əɜɥɹɟɬɫɹ 

ɚɤɬɢɜɧɵɦ ɩɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɚɥɝɨɪɢɬɦɵ: ɞɚɧɧɵɣ ɛɥɨɤ 

ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɫɬɚɪɬɟ ɩɪɨɝɪɚɦɦɵ, ɢɡ ɧɟɝɨ ɡɚɩɭɫɤɚɸɬɫɹ ɨɫɬɚɥɶɧɵɟ ɛɥɨɤɢ. ȼ ɧɟɦ 

ɨɩɢɫɚɧɵ ɞɟɣɫɬɜɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ UI-ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɛɥɨɤɚ. ɉɪɢ 

ɡɚɜɟɪɲɟɧɢɢ ɪɚɛɨɬɵ ɫ ɛɥɨɤɨɦ ɡɚɜɟɪɲɚɟɬɫɹ ɩɪɨɝɪɚɦɦɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɤɨɧɬɪɨɥɶ ɜɜɨɞɚ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ 

ɨɩɨɜɟɳɟɧɢɹ, ɫɱɢɬɵɜɚɧɢɟ ɧɚɫɬɪɨɟɤ ɢɥɢ ɢɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɡɚɩɭɫɤɟ, ɯɪɚɧɟɧɢɟ 

ɧɚɫɬɪɚɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɨ ɡɚɜɟɪɲɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɧɬɪɨɥɶ ɨɫɬɚɥɶɧɵɯ 

ɡɚɩɭɫɤɚɟɦɵɯ ɨɤɨɧ ɩɪɢɥɨɠɟɧɢɹ, ɭɩɪɚɜɥɟɧɢɟ UI-ɨɛɴɟɤɬɚɦɢ ɞɚɧɧɨɝɨ ɛɥɨɤɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɧɚ ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɦɨɞɟɥɢɪɭɟɦɨɝɨ 

ɩɪɨɰɟɫɫɚ: 

Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɨɪɢɬɟɬ: ɞɚɧɧɵɣ ɛɥɨɤ ɨɬɜɟɱɚɟɬ ɡɚ ɜɵɜɨɞ ɢ ɜɢɡɭɚɥɢɡɚɰɢɸ 

ɪɟɡɭɥɶɬɚɬɚ ɪɚɛɨɬɵ ɡɚɩɭɫɤɚɟɦɵɯ ɚɥɝɨɪɢɬɦɨɜ. ɉɪɢɨɪɢɬɟɬ ɡɚɩɭɫɤɚ ɡɚɞɚɟɬɫɹ ɛɥɨɤɨɦ 

ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ. 

ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɚɥɝɨɪɢɬɦɵ: ɞɚɧɧɵɣ ɛɥɨɤ 

ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɫɬɚɪɬɟ ɩɪɨɝɪɚɦɦɵ, ɚ ɬɚɤɠɟ ɩɟɪɟɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɜ ɛɥɨɤɟ 

ɭɩɪɚɜɥɟɧɢɹ ɤɚɤɨɣ-ɥɢɛɨ ɦɨɞɟɥɢ ɢɥɢ ɩɪɢ ɡɚɩɭɫɤɟ ɛɥɨɤɨɜ ɧɚɫɬɪɚɢɜɚɧɢɹ ɦɚɪɲɪɭɬɨɜ 

ɢɥɢ ɫɜɟɬɨɮɨɪɨɜ. ȼ ɧɟɦ ɨɩɢɫɚɧɵ ɚɥɝɨɪɢɬɦɵ ɩɪɨɪɢɫɨɜɤɢ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɨɬɨɛɪɚɡɢɬɶ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧ ɚɥɝɨɪɢɬɦ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

ɭɩɪɚɜɥɹɟɦɨɝɨ ɢɦ ɨɤɧɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɨɛɧɨɜɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɫ ɡɚɞɚɧɧɵɦ 

ɢɧɬɟɪɜɚɥɨɦ, ɤɨɧɬɪɨɥɶ ɞɚɧɧɵɯ ɩɟɪɟɞ ɨɬɨɛɪɚɠɟɧɢɟɦ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ: 
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Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɨɪɢɬɟɬ: ɞɚɧɧɵɣ ɛɥɨɤ ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɢ ɢɡɦɟɧɟɧɢɟ 

ɞɚɧɧɵɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɴɟɤɬɚɦɢ ɦɨɞɟɥɢ – ɦɚɪɲɪɭɬɚɦɢ. ɉɪɢɨɪɢɬɟɬ ɡɚɩɭɫɤɚ 

ɡɚɞɚɟɬɫɹ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ. 

ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɚɥɝɨɪɢɬɦɵ: ɞɚɧɧɵɣ ɛɥɨɤ 

ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɟɣɫɬɜɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ 

ɦɨɞɟɥɶɸ. ȼ ɧɟɦ ɨɩɢɫɚɧɵ ɞɟɣɫɬɜɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ UI-ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɨɝɨ 

ɛɥɨɤɚ. ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ ɪɚɛɨɬɵ ɫ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɟɪɟɞɚɟɬɫɹ 

ɛɥɨɤɭ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɫɱɢɬɵɜɚɧɢɟ, ɢɡɦɟɧɟɧɢɟ, ɫɨɯɪɚɧɟɧɢɟ ɢ 

ɨɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ ɨ ɦɚɪɲɪɭɬɚɯ. Ʉɨɧɬɪɨɥɶ ɜɜɨɞɚ ɞɚɧɧɵɯ ɢ ɨɛɧɨɜɥɟɧɢɟ 

ɫɨɫɬɨɹɧɢɹ ɛɥɨɤɚ ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɜɟɬɨɮɨɪɚ: 

Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɨɪɢɬɟɬ: ɞɚɧɧɵɣ ɛɥɨɤ ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɢ ɢɡɦɟɧɟɧɢɟ 

ɞɚɧɧɵɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɴɟɤɬɚɦɢ ɦɨɞɟɥɢ – ɫɜɟɬɨɮɨɪɚɦɢ. ɉɪɢɨɪɢɬɟɬ ɡɚɩɭɫɤɚ 

ɡɚɞɚɟɬɫɹ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ. 

ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɚɥɝɨɪɢɬɦɵ: ɞɚɧɧɵɣ ɛɥɨɤ 

ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɟɣɫɬɜɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ 

ɦɨɞɟɥɶɸ. ȼ ɧɟɦ ɨɩɢɫɚɧɵ ɞɟɣɫɬɜɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ UI-ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɨɝɨ 

ɛɥɨɤɚ. ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ ɪɚɛɨɬɵ ɫ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɟɪɟɞɚɟɬɫɹ 

ɛɥɨɤɭ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɫɱɢɬɵɜɚɧɢɟ, ɢɡɦɟɧɟɧɢɟ, ɫɨɯɪɚɧɟɧɢɟ ɢ 

ɨɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ ɨ ɫɜɟɬɨɮɨɪɚɯ. Ʉɨɧɬɪɨɥɶ ɜɜɨɞɚ ɞɚɧɧɵɯ ɢ ɨɛɧɨɜɥɟɧɢɟ 

ɫɨɫɬɨɹɧɢɹ ɛɥɨɤɚ ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɜɟɬɨɮɨɪɨɜ: 

Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɨɪɢɬɟɬ: ɞɚɧɧɵɣ ɛɥɨɤ ɹɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɛɥɨɤɨɦ 

ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɨɞɟɥɟɣ ɢ ɢɡɦɟɧɟɧɢɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɥɝɨɪɢɬɦɨɜ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɚ. ɉɪɢɨɪɢɬɟɬ ɡɚɩɭɫɤɚ ɡɚɞɚɟɬɫɹ 

ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ. 
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ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɚɥɝɨɪɢɬɦɵ: ɞɚɧɧɵɣ ɛɥɨɤ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɟɣɫɬɜɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ 

ɦɨɞɟɥɶɸ. ɉɪɢ ɟɝɨ ɡɚɩɭɫɤɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɬɨɪɧɨɟ ɫɱɢɬɵɜɚɧɢɟ ɞɚɧɧɵɯ ɨ 

ɫɜɟɬɨɮɨɪɚɯ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɞɟɥɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɚɥɝɨɪɢɬɦɨɜ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɫɱɢɬɵɜɚɧɢɟ ɞɚɧɧɵɯ ɨ ɫɜɟɬɨɮɨɪɚɯ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɨɞɟɥɢ. Ɉɛɧɨɜɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɛɥɨɤɚ ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɧɚ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɢɦɢɬɚɰɢɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɛɨɬɵ 

ɫɜɟɬɨɮɨɪɨɜ: 

Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɨɪɢɬɟɬ: ɞɚɧɧɵɣ ɛɥɨɤ ɹɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɛɥɨɤɨɦ 

ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ 

ɢ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ ɧɚ ɦɨɞɟɥɢ ɫ ɡɚɞɚɧɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɜɪɟɦɟɧɢ. ɉɪɢɨɪɢɬɟɬ 

ɡɚɩɭɫɤɚ ɡɚɞɚɟɬɫɹ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ. 

ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɚɥɝɨɪɢɬɦɵ: ɞɚɧɧɵɣ ɛɥɨɤ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɟɣɫɬɜɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ 

ɦɨɞɟɥɶɸ. ɉɪɢ ɟɝɨ ɡɚɩɭɫɤɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɡɚɩɭɫɤ ɚɥɝɨɪɢɬɦɨɜ 

ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɨɜ ɢ ɫɜɟɬɨɮɨɪɨɜ. Ɍɚɤɠɟ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɟɣɫɬɜɢɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ ɩɪɨɢɫɯɨɞɢɬ ɨɫɬɚɧɨɜɤɚ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɜɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ ɫɜɹɡɚɧɧɵɯ 

ɚɥɝɨɪɢɬɦɨɜ, ɫɬɚɪɬ ɢ ɨɫɬɚɧɨɜɤɚ ɜɵɩɨɥɧɟɧɢɹ ɫɜɹɡɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. Ɉɛɧɨɜɥɟɧɢɟ 

ɫɨɫɬɨɹɧɢɹ ɛɥɨɤɚ ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. 

2.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɧɟɲɧɢɦ ɢɧɬɟɪɮɟɣɫɚɦ 

Иɧɬɟɪɮɟɣɫɵ ɩɨɥɶɡɨɜɚɬɟɥɹ: 

Ɉɤɧɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɚɦɢ ɦɨɞɟɥɢ (ɪɢɫɭɧɨɤ 6). 

Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɵ ɩɚɧɟɥɶ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɨɞɟɥɟɣ, ɤɧɨɩɤɢ ɡɚɩɭɫɤɚ ɢ 

ɨɫɬɚɧɨɜɤɢ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɍɚɤɠɟ ɧɭɠɧɵ UI-ɷɥɟɦɟɧɬɵ ɞɥɹ ɜɜɨɞɚ 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɛɚɜɢɬɶ ɮɢɥɶɬɪɵ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 



24 

 

ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ, ɧɨ ɩɨɥɟɡɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɦɨɞɟɥɢ. ɇɟɨɛɯɨɞɢɦɵ ɤɧɨɩɤɢ ɞɥɹ 

ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɨɧ ɧɚɫɬɪɨɟɤ ɦɚɪɲɪɭɬɨɜ ɢ ɫɜɟɬɨɮɨɪɨɜ. 

 
Ɋɢɫɭɧɨɤ 6 – Ɉɤɧɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɚɦɢ ɦɨɞɟɥɢ 

Ɉɤɧɨ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ (ɪɢɫɭɧɨɤ 7) 

Ⱦɚɧɧɨɟ ɨɤɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɯ ɪɚɡɦɟɪɨɜ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɢ 

ɩɨɞɫɬɪɚɢɜɚɬɶɫɹ ɩɨɞ ɷɤɪɚɧ ɭɫɬɪɨɣɫɬɜɚ. Ɉɧɨ ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɢ ɹɜɥɹɟɬɫɹ ɥɢɲɶ ɦɟɫɬɨɦ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 7 – Ɉɤɧɨ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ 

Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ (ɪɢɫɭɧɨɤ 8). 
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Ⱦɚɧɧɨɟ ɨɤɧɨ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɬɚɛɥɢɰɭ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɦɨɠɟɬ ɢɡɦɟɧɹɬɶ ɞɚɧɧɵɟ ɨ ɦɚɪɲɪɭɬɚɯ ɢ, ɩɪɢ ɠɟɥɚɧɢɢ, ɫɨɯɪɚɧɢɬɶ 

ɢɡɦɟɧɟɧɢɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɭɸ ɤɧɨɩɤɭ ɞɥɹ ɷɬɨɝɨ. Ɉɤɧɨ ɬɚɤɠɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɡɚɤɪɵɜɚɟɦɵɦ. 

 
Ɋɢɫɭɧɨɤ 8 – Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɨɜ 

Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɜɟɬɨɮɨɪɨɜ (ɪɢɫɭɧɨɤ 9). 

Ⱦɚɧɧɨɟ ɨɤɧɨ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɬɚɛɥɢɰɭ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɦɨɠɟɬ ɢɡɦɟɧɹɬɶ ɞɚɧɧɵɟ ɨ ɫɜɟɬɨɮɨɪɚɯ ɢ, ɩɪɢ ɠɟɥɚɧɢɢ, ɫɨɯɪɚɧɢɬɶ 

ɢɡɦɟɧɟɧɢɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɭɸ ɤɧɨɩɤɭ ɞɥɹ ɷɬɨɝɨ. Ɉɤɧɨ ɬɚɤɠɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɡɚɤɪɵɜɚɟɦɵɦ. 

 
Ɋɢɫɭɧɨɤ 9 – Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɫɜɟɬɨɮɨɪɨɜ 
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ɉɪɨɝɪɚɦɦɧɵɟ ɢɧɬɟɪɮɟɣɫɵ: 

Ɉɤɧɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɚɦɢ ɦɨɞɟɥɢ ɞɨɥɠɧɨ ɫɱɢɬɚɬɶ ɜɫɟ ɜɜɟɞɟɧɧɵɟ ɢ 

ɩɪɢɦɟɧɟɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɞɚɧɧɵɟ ɢ ɧɚɫɬɪɨɣɤɢ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɋɬɚɪɬ» ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ ɧɚɫɬɪɨɣɤɢ ɩɪɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɍɚɤɠɟ ɩɪɢ 

ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɋɬɚɪɬ» ɡɚɩɭɫɤɚɸɬɫɹ ɚɥɝɨɪɢɬɦɵ ɢɦɢɬɚɰɢɢ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɬɵ 

ɫɜɟɬɨɮɨɪɨɜ. Ʉɧɨɩɤɚ «ɋɬɨɩ» ɞɨɥɠɧɚ ɨɫɬɚɧɨɜɢɬɶ ɚɥɝɨɪɢɬɦɵ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ 

ɰɟɥɨɦ. ɉɚɧɟɥɶ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɨɞɟɥɟɣ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɜɵɡɵɜɚɟɬ ɪɹɞ 

ɮɭɧɤɰɢɣ, ɤɨɬɨɪɵɟ ɢɡɦɟɧɹɸɬ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ ɢ ɨɬɨɛɪɚɠɚɟɦɭɸ 

ɦɨɞɟɥɶ. Ɂɚɤɪɵɬɢɟ ɨɤɧɚ ɨɫɜɨɛɨɠɞɚɟɬ ɩɚɦɹɬɶ ɢ ɡɚɜɟɪɲɚɟɬ ɪɚɛɨɬɭ ɩɪɢɥɨɠɟɧɢɹ. 

Ɉɤɧɨ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɥɢɲɶ ɨɛɧɨɜɥɹɟɬ ɫɜɨɟ 

ɫɨɫɬɨɹɧɢɟ ɱɟɪɟɡ ɫɢɫɬɟɦɧɭɸ ɮɭɧɤɰɢɸ, ɨɬɜɟɱɚɸɳɭɸ ɡɚ ɷɬɨ, ɤɨɝɞɚ ɨɧɚ ɜɵɡɵɜɚɟɬɫɹ. 

Ɉɤɧɨ ɧɚɫɬɪɨɟɤ ɦɚɪɲɪɭɬɨɜ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɧɧɵɯ ɩɟɪɟɞɚɟɬ ɢɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɭɧɤɰɢɢ-ɨɛɪɚɛɨɬɱɢɤɢ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ 

ɧɚɩɪɹɦɭɸ ɫ ɯɪɚɧɢɦɵɦɢ ɞɚɧɧɵɦɢ. Ⱥ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ «Ɂɚɩɢɫɚɬɶ ɜ ɮɚɣɥ» 

ɡɚɩɢɫɵɜɚɟɬ ɜɫɟ ɞɚɧɧɵɟ ɜ ɮɚɣɥ, ɤɨɬɨɪɵɣ ɯɪɚɧɢɬ ɞɚɧɧɵɟ ɞɚɠɟ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 

ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. 

Ɉɤɧɨ ɧɚɫɬɪɨɟɤ ɫɜɟɬɨɮɨɪɨɜ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɨɤɧɨɦ ɧɚɫɬɪɨɟɤ ɦɚɪɲɪɭɬɨɜ, 

ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɧɧɵɯ ɩɟɪɟɞɚɟɬ ɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɭɧɤɰɢɢ-ɨɛɪɚɛɨɬɱɢɤɢ, 

ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɧɚɩɪɹɦɭɸ ɫ ɯɪɚɧɢɦɵɦɢ ɞɚɧɧɵɦɢ. Ⱥ ɩɪɢ 

ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ «Ɂɚɩɢɫɚɬɶ ɜ ɮɚɣɥ» ɡɚɩɢɫɵɜɚɟɬ ɜɫɟ ɞɚɧɧɵɟ ɜ ɮɚɣɥ, ɤɨɬɨɪɵɣ 

ɯɪɚɧɢɬ ɞɚɧɧɵɟ ɞɚɠɟ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. 

Иɧɬɟɪɮɟɣɫɵ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

Ⱦɚɧɧɵɣ ɩɪɨɞɭɤɬ ɹɜɥɹɟɬɫɹ ɱɢɫɬɨ ɩɪɨɝɪɚɦɦɧɵɦ ɪɟɲɟɧɢɟɦ ɢ ɢɡ ɚɩɩɚɪɚɬɧɨɣ 

ɱɚɫɬɢ ɬɪɟɛɭɸɬɫɹ ɥɢɲɶ ɫɬɚɧɞɚɪɬɧɵɟ HID-ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ Ɉɋ Windows: 

ɤɥɚɜɢɚɬɭɪɚ, ɦɵɲɶ, ɦɨɧɢɬɨɪ. 

Иɧɬɟɪɮɟɣɫɵ ɫɜɹɡɢ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ: 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɤɚɤɢɟ-ɥɢɛɨ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɬɟɯ, ɱɬɨ ɡɚɥɨɠɟɧɵ ɜɧɭɬɪɢ Ɉɋ Windows. 
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2.5 ɇɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ: 

ɉɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ: 

- ɧɚɝɪɭɡɤɚ ɧɚ CPU ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 70%; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɨɣ/ɜɢɪɬɭɚɥɶɧɨɣ ɩɚɦɹɬɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

128 ɆȻ; 

- ɨɛɪɚɳɟɧɢɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɱɚɫɬɨɬɨɣ, ɡɚɞɚɜɚɟɦɨɣ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɜɪɟɦɹ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɬɶ 1 ɫɟɤɭɧɞɵ; 

- ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ; 

- ɞɢɫɤɨɜɵɟ ɨɩɟɪɚɰɢɢ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɱɚɫɬɨɬɨɣ, ɡɚɞɚɜɚɟɦɨɣ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ; 

- ɜɪɟɦɹ ɨɬɤɥɢɤɚ ɩɪɢɥɨɠɟɧɢɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1 ɫɟɤɭɧɞɵ; 

- ɫɛɨɪɤɚ ɦɭɫɨɪɚ ɜ ɤɨɞɟ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 1 ɨɩɟɪɚɰɢɢ ɜ ɫɟɤɭɧɞɭ; 

- ɜɪɟɦɹ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1 ɫɟɤɭɧɞɵ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɯɪɚɧɧɨɫɬɢ (ɞɚɧɧɵɯ): 

ɋɬɪɨɝɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɯɪɚɧɧɨɫɬɢ ɞɚɧɧɵɯ ɧɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ, ɩɨɫɤɨɥɶɤɭ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɧɟ ɯɪɚɧɢɬ ɧɢɤɚɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɧɚɫɬɪɨɟɤ, ɜɧɟɫɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

Ɉɛɟɫɩɟɱɢɬɶ ɫɨɯɪɚɧɧɨɫɬɶ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɥɟɞɭɸɳɢɯ 

ɫɩɨɫɨɛɨɜ: 

- ɫɨɞɟɪɠɚɧɢɟ ɞɚɧɧɵɯ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɝɪɭɩɩ ɞɚɧɧɵɯ (ɧɟɥɶɡɹ ɱɢɬɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɨɬɞɟɥɶɧɵɦ ɨɛɴɟɤɬɚɦ); 

- ɨɝɪɚɧɢɱɟɧɢɟ ɞɨɫɬɭɩɚ ɤ ɮɭɧɤɰɢɹɦ; 

- ɩɪɢɦɟɧɟɧɢɟ ɲɚɛɥɨɧɧɵɯ ɧɚɫɬɪɨɟɤ ɩɪɢɥɨɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɢɥɢ 

ɭɬɪɚɬɵ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ. 

Кɪɢɬɟɪɢɢ ɤɚɱɟɫɬɜɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ: 

Ɇɨɞɟɥɶ ɤɚɱɟɫɬɜɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɢɫɚɧɚ ɜ ɫɬɚɧɞɚɪɬɟ ȽɈɋɌ Ɋ 

ɂɋɈ/ɆɗɄ 9126-93 «ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ. Ɉɰɟɧɤɚ ɩɪɨɝɪɚɦɦɧɨɣ 
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ɩɪɨɞɭɤɰɢɢ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɱɟɫɬɜɚ ɢ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɢɯ ɩɪɢɦɟɧɟɧɢɸ» ɢ 

ɤɚɬɟɝɨɪɢɡɢɪɭɟɬ ɚɬɪɢɛɭɬɵ ɤɚɱɟɫɬɜɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨ ɲɟɫɬɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɶ, ɩɪɚɤɬɢɱɧɨɫɬɶ, 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɫɨɩɪɨɜɨɠɞɚɟɦɨɫɬɶ ɢ ɦɨɛɢɥɶɧɨɫɬɶ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦɵ: 

ɋɬɪɨɝɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦɵ ɧɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ, ɩɨɫɤɨɥɶɤɭ 

ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɞɨɫɬɚɬɨɱɧɨ ɫɨɛɥɸɞɚɬɶ ɩɪɢɧɰɢɩɵ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɫɤɥɸɱɟɧɢɹ. 
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3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɨɛɴɟɤɬɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɹɬɫɹ ɜɵɛɪɚɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɪɚɡɪɚɛɨɬɤɢ ɢ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ. 

3.1 ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɜɵɛɪɚɧɵ ɫɪɟɞɚ Microsoft Visual Studio 

ɢ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C#. 

Microsoft Visual Studio — ɥɢɧɟɣɤɚ ɩɪɨɞɭɤɬɨɜ ɤɨɦɩɚɧɢɢ Microsoft, 

ɜɤɥɸɱɚɸɳɢɯ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ 

ɪɹɞ ɞɪɭɝɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ. Ⱦɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɩɨɡɜɨɥɹɸɬ 

ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɤɚɤ ɤɨɧɫɨɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɬɚɤ ɢ ɩɪɢɥɨɠɟɧɢɹ ɫ ɝɪɚɮɢɱɟɫɤɢɦ 

ɢɧɬɟɪɮɟɣɫɨɦ [16]. 

ȼ Visual Studio 2019 ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ ɩɪɢɥɨɠɟɧɢɣ Windows ɫ ɩɨɦɨɳɶɸ 

Windows Presentation Foundation ɢ Windows Forms. 

ȼ ɧɟɝɨ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ [17]: 

- ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɤɥɚɫɫɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ .NET; 

- ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ .NET Framework 4.x; 

- ɫɪɟɞɫɬɜɚ ɩɪɨɮɢɥɢɪɨɜɚɧɢɹ .NET; 

- ɩɨɞɞɟɪɠɤɚ ɹɡɵɤɨɜ C# ɢ Visual Basic; 

- ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ Entity Framework 6; 

- IntelliTrace; 

- JIT-ɨɬɥɚɞɱɢɤ; 

- Live Unit Testing; 

- Live Share. 

Ɍɚɤɠɟ ɜ Visual Studio 2019 ɩɪɢɫɭɬɫɬɜɭɸɬ ɪɹɞ ɩɨɥɟɡɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ 

ɪɚɡɪɚɛɨɬɱɢɤɚ [17]: 

- ɪɟɞɚɤɬɨɪ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɫ ɩɨɞɞɟɪɠɤɨɣ ɬɟɯɧɨɥɨɝɢɢ IntelliSense ɢ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɨɫɬɟɣɲɟɝɨ ɪɟɮɚɤɬɨɪɢɧɝɚ ɤɨɞɚ. ȼɫɬɪɨɟɧɧɵɣ ɨɬɥɚɞɱɢɤ ɦɨɠɟɬ 
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ɪɚɛɨɬɚɬɶ ɤɚɤ ɨɬɥɚɞɱɢɤ ɭɪɨɜɧɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɬɚɤ ɢ ɤɚɤ ɨɬɥɚɞɱɢɤ ɦɚɲɢɧɧɨɝɨ 

ɭɪɨɜɧɹ. Ɉɫɬɚɥɶɧɵɟ ɜɫɬɪɚɢɜɚɟɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɪɟɞɚɤɬɨɪ ɮɨɪɦ 

ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɫɨɡɞɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɪɢɥɨɠɟɧɢɹ, ɜɟɛ-ɪɟɞɚɤɬɨɪ, 

ɞɢɡɚɣɧɟɪ ɤɥɚɫɫɨɜ ɢ ɞɢɡɚɣɧɟɪ ɫɯɟɦɵ ɛɚɡɵ ɞɚɧɧɵɯ. Visual Studio ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɜɚɬɶ ɢ ɩɨɞɤɥɸɱɚɬɶ ɫɬɨɪɨɧɧɢɟ ɞɨɩɨɥɧɟɧɢɹ (ɩɥɚɝɢɧɵ) ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ, ɜɤɥɸɱɚɹ ɞɨɛɚɜɥɟɧɢɟ 

ɩɨɞɞɟɪɠɤɢ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ (ɧɚɩɪɢɦɟɪ, Subversion ɢ 

VisualSourceSafe), ɞɨɛɚɜɥɟɧɢɟ ɧɨɜɵɯ ɧɚɛɨɪɨɜ ɢɧɫɬɪɭɦɟɧɬɨɜ (ɧɚɩɪɢɦɟɪ, ɞɥɹ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɞɚ);  

- CodeLens ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɚɠɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɣ, ɧɚɩɪɢɦɟɪ ɨ 

ɜɧɟɫɟɧɧɵɯ ɜ ɤɨɞ ɢɡɦɟɧɟɧɢɹɯ, ɢɯ ɩɨɫɥɟɞɫɬɜɢɹɯ ɢ ɦɨɞɭɥɶɧɨɦ ɬɟɫɬɢɪɨɜɚɧɢɢ 

ɦɟɬɨɞɨɜ. Ɇɨɠɧɨ ɦɝɧɨɜɟɧɧɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɫɫɵɥɤɢ, ɚɜɬɨɪɨɜ, ɬɟɫɬɵ, ɠɭɪɧɚɥ 

ɮɢɤɫɚɰɢɣ ɢ ɞɪɭɝɢɟ ɤɥɸɱɟɜɵɟ ɞɚɧɧɵɟ; 

- ɨɬɥɚɞɱɢɤ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɤɨɞɚ ɫ 

ɩɨɦɨɳɶɸ ɧɭɠɧɵɯ ɦɟɬɨɞɨɜ ɢ ɬɨɱɟɤ ɨɫɬɚɧɨɜɚ; 

- ɪɚɛɨɬɚ ɫ ɧɚɛɨɪɚɦɢ ɬɟɫɬɨɜ ɩɨɦɨɝɚɟɬ ɭɩɨɪɹɞɨɱɢɜɚɬɶ ɞɚɧɧɵɟ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ 

ɨɛɴɟɦ ɬɟɫɬɢɪɭɟɦɨɝɨ ɤɨɞɚ ɢ ɦɝɧɨɜɟɧɧɨ ɜɢɞɟɬɶ ɪɟɡɭɥɶɬɚɬɵ. ɉɪɨɞɜɢɧɭɬɵɟ 

ɮɭɧɤɰɢɢ, ɬɟɫɬɢɪɭɸɳɢɟ ɤɨɞ ɩɪɹɦɨ ɜɨ ɜɪɟɦɹ ɜɜɨɞɚ, ɩɨɡɜɨɥɹɸɬ ɛɵɫɬɪɨ ɭɡɧɚɜɚɬɶ 

ɩɨɫɥɟɞɫɬɜɢɹ ɤɚɠɞɨɝɨ ɜɧɨɫɢɦɨɝɨ ɢɡɦɟɧɟɧɢɹ. ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɯɨɠɞɟɧɢɟ ɧɨɜɵɯ 

ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɫɬɨɜ. 

C# — ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

C# ɨɬɧɨɫɢɬɫɹ ɤ ɫɟɦɶɟ ɹɡɵɤɨɜ ɫ C-ɩɨɞɨɛɧɵɦ ɫɢɧɬɚɤɫɢɫɨɦ, ɢɡ ɧɢɯ ɟɝɨ 

ɫɢɧɬɚɤɫɢɫ ɧɚɢɛɨɥɟɟ ɛɥɢɡɨɤ ɤ C++ ɢ Java. əɡɵɤ ɢɦɟɟɬ ɫɬɚɬɢɱɟɫɤɭɸ ɬɢɩɢɡɚɰɢɸ, 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɨɥɢɦɨɪɮɢɡɦ, ɩɟɪɟɝɪɭɡɤɭ ɨɩɟɪɚɬɨɪɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɨɩɟɪɚɬɨɪɨɜ 

ɹɜɧɨɝɨ ɢ ɧɟɹɜɧɨɝɨ ɩɪɢɜɟɞɟɧɢɹ ɬɢɩɚ), ɞɟɥɟɝɚɬɵ, ɚɬɪɢɛɭɬɵ, ɫɨɛɵɬɢɹ, ɫɜɨɣɫɬɜɚ, 

ɨɛɨɛɳёɧɧɵɟ ɬɢɩɵ ɢ ɦɟɬɨɞɵ, ɢɬɟɪɚɬɨɪɵ, ɚɧɨɧɢɦɧɵɟ ɮɭɧɤɰɢɢ ɫ ɩɨɞɞɟɪɠɤɨɣ 

ɡɚɦɵɤɚɧɢɣ, LINQ, ɢɫɤɥɸɱɟɧɢɹ, ɤɨɦɦɟɧɬɚɪɢɢ ɜ ɮɨɪɦɚɬɟ XML [18]. 

Ɉɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɋ# [19]: 
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- ɤɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɢɦɟɟɬ ɚɬɪɢɛɭɬɵ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ ɞɟɤɥɚɪɚɬɢɜɧɵɟ 

ɫɜɟɞɟɧɢɹ ɨ ɤɨɦɩɨɧɟɧɬɟ, ɚ ɬɚɤɠɟ ɜɫɬɪɨɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɞɨɤɭɦɟɧɬɚɰɢɢ. C# 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɹɡɵɤɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ 

ɬɚɤɭɸ ɤɨɧɰɟɩɰɢɸ ɪɚɛɨɬɵ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ C# ɨɬɥɢɱɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ 

ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ; 

- ɧɚɞɟɠɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢɥɨɠɟɧɢɣ: ɫɛɨɪɤɚ ɦɭɫɨɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɨɫɜɨɛɨɠɞɚɟɬ ɩɚɦɹɬɶ, ɡɚɧɹɬɭɸ ɭɧɢɱɬɨɠɟɧɧɵɦɢ ɢ ɧɟɢɫɩɨɥɶɡɭɟɦɵɦɢ ɨɛɴɟɤɬɚɦɢ; 

ɨɛɪɚɛɨɬɤɚ ɢɫɤɥɸɱɟɧɢɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɣ ɢ ɪɚɫɲɢɪɹɟɦɵɣ 

ɫɩɨɫɨɛ ɜɵɹɜɥɹɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ ɨɲɢɛɤɢ; ɫɬɪɨɝɚɹ ɬɢɩɢɡɚɰɢɹ ɹɡɵɤɚ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɨɛɪɚɳɚɬɶɫɹ ɤ ɧɟɢɧɢɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɩɟɪɟɦɟɧɧɵɦ, ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ 

ɢɧɞɟɤɫɢɪɭɟɦɵɯ ɦɚɫɫɢɜɨɜ ɢɥɢ ɜɵɩɨɥɧɹɬɶ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɩɪɢɜɟɞɟɧɢɟ ɬɢɩɨɜ; 

- ɟɞɢɧɚɹ ɫɢɫɬɟɦɚ ɬɢɩɨɜ. ȼɫɟ ɬɢɩɵ C#, ɜɤɥɸɱɚɹ ɬɢɩɵ-ɩɪɢɦɢɬɢɜɵ, ɬɚɤɢɟ ɤɚɤ 

int ɢ double, ɧɚɫɥɟɞɭɸɬ ɨɬ ɨɞɧɨɝɨ ɤɨɪɧɟɜɨɝɨ ɬɢɩɚ object. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɬɢɩɵ 

ɢɫɩɨɥɶɡɭɸɬ ɨɛɳɢɣ ɧɚɛɨɪ ɨɩɟɪɚɰɢɣ, ɢ ɡɧɚɱɟɧɢɹ ɥɸɛɨɝɨ ɬɢɩɚ ɦɨɠɧɨ ɯɪɚɧɢɬɶ, 

ɩɟɪɟɞɚɜɚɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ ɫɯɨɠɢɦ ɨɛɪɚɡɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, C# ɩɨɞɞɟɪɠɢɜɚɟɬ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɫɫɵɥɨɱɧɵɟ ɬɢɩɵ ɢ ɬɢɩɵ ɡɧɚɱɟɧɢɣ, ɩɨɡɜɨɥɹɹ ɤɚɤ ɞɢɧɚɦɢɱɟɫɤɢ 

ɜɵɞɟɥɹɬɶ ɩɚɦɹɬɶ ɞɥɹ ɨɛɴɟɤɬɨɜ, ɬɚɤ ɢ ɯɪɚɧɢɬɶ ɭɩɪɨɳɟɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɜ ɫɬɟɤɟ; 

- ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ. Ɇɧɨɝɢɟ ɹɡɵɤɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɯɨɞɹɬ ɜɧɢɦɚɧɢɟɦ ɷɬɨɬ ɜɨɩɪɨɫ, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɝɪɚɦɦɵ 

ɧɚ ɷɬɢɯ ɹɡɵɤɚɯ ɥɨɦɚɸɬɫɹ ɱɚɳɟ, ɱɟɦ ɯɨɬɟɥɨɫɶ ɛɵ, ɩɪɢ ɜɵɯɨɞɟ ɧɨɜɵɯ ɜɟɪɫɢɣ 

ɡɚɜɢɫɢɦɵɯ ɛɢɛɥɢɨɬɟɤ. ȼɨɩɪɨɫɵ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɥɢ ɧɚ 

ɬɚɤɢɟ ɚɫɩɟɤɬɵ ɪɚɡɪɚɛɨɬɤɢ C#, ɤɚɤ ɪɚɡɞɟɥɶɧɵɟ ɦɨɞɢɮɢɤɚɬɨɪɵ virtual ɢ override, 

ɩɪɚɜɢɥɚ ɪɚɡɪɟɲɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɦɟɬɨɞɨɜ ɢ ɩɨɞɞɟɪɠɤɚ ɹɜɧɨɝɨ ɨɛɴɹɜɥɟɧɢɹ ɱɥɟɧɨɜ 

ɢɧɬɟɪɮɟɣɫɚ. 

3.2 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ 

ȼ ɤɚɱɟɫɬɜɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ ɜɵɛɪɚɧɚ ɨɛɥɚɱɧɚɹ ɩɥɚɬɮɨɪɦɚ 

Azure DevOps [20]. 
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Azure ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɨɦɩɥɟɤɫɧɨɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ 

DevOps, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɜɫɬɪɨɟɧɧɚɹ ɫɢɫɬɟɦɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɪɟɞɫɬɜɚ 

ɦɨɧɢɬɨɪɢɧɝɚ. Ɍɚɦ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɥɸɛɨɣ ɫɩɨɫɨɛ ɪɚɡɪɚɛɨɬɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɪɢɥɨɠɟɧɢɣ ɜ ɨɛɥɚɤɟ. ȼɨɡɦɨɠɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ Azure DevOps ɢɧɬɟɝɪɢɪɭɸɬɫɹ ɫ 

ɥɸɛɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɧɚ ɜɵɛɨɪ ɪɚɡɪɚɛɨɬɱɢɤɚ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɨɛɴɟɞɢɧɟɧɢɟ 

ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɪɚɡɪɚɛɨɬɤɟ, IT-ɨɩɟɪɚɰɢɹɦ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɤɚɱɟɫɬɜɚ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɡɞɚɧɢɹ, ɬɟɫɬɢɪɨɜɚɧɢɹ, ɪɚɡɜɟɪɬɵɜɚɧɢɹ, ɦɨɧɢɬɨɪɢɧɝɚ ɢ 

ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ ɜ ɨɛɥɚɤɟ. Ⱦɥɹ ɩɪɢɥɨɠɟɧɢɣ ɢ ɪɚɛɨɱɢɯ ɧɚɝɪɭɡɨɤ, 

ɜ ɤɨɬɨɪɵɯ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɚɞɟɪɠɤɟ, ɧɨɪɦɚɬɢɜɧɵɟ ɢɥɢ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, Azure ɫɨɜɦɟɫɬɧɨ ɫ Azure Stack ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɝɢɛɪɢɞɧɭɸ ɫɪɟɞɭ DevOps [21]. 

DevOps – ɷɬɨ ɦɟɬɨɞɢɤɚ, ɨɛɴɟɞɢɧɹɸɳɚɹ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɪɨɰɟɫɫɵ ɢ 

ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɬɧɨɲɟɧɢɟ ɤ ɪɚɡɪɚɛɨɬɤɟ ɢ ɂɌ, ɜ ɩɹɬɢ ɨɫɧɨɜɧɵɯ 

ɨɛɥɚɫɬɹɯ: ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɬɫɥɟɠɢɜɚɧɢɟ, ɪɚɡɪɚɛɨɬɤɚ, ɫɛɨɪɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ, 

ɞɨɫɬɚɜɤɚ, ɚ ɬɚɤɠɟ ɦɨɧɢɬɨɪɢɧɝ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ. Ȼɥɚɝɨɞɚɪɹ DevOps ɫɩɟɰɢɚɥɢɫɬɵ 

ɩɨ ɪɚɡɪɚɛɨɬɤɟ, ɂɌ-ɨɩɟɪɚɰɢɹɦ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɤɚɱɟɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɝɭɬ 

ɬɟɫɧɨ ɫɨɬɪɭɞɧɢɱɚɬɶ, ɨɛɴɟɞɢɧɹɹ ɦɟɬɨɞɢɤɢ, ɤɨɬɨɪɵɟ ɪɚɧɶɲɟ ɛɵɥɢ ɢɡɨɥɢɪɨɜɚɧɵ. 

ɍɥɭɱɲɟɧɧɚɹ ɤɨɨɪɞɢɧɚɰɢɹ ɢ ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɦɟɠɞɭ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɷɬɢɯ 

ɞɢɫɰɢɩɥɢɧ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɨɬ ɦɨɦɟɧɬɚ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɫɢɫɬɟɦɭ ɞɨ ɢɯ 

ɜɧɟɞɪɟɧɢɹ ɜ ɪɚɛɨɱɭɸ ɫɪɟɞɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɚ ɦɟɬɨɞɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɨɛɥɸɞɟɧɢɟ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

Ɋɟɡɭɥɶɬɚɬ – ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɟ ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɞɨɫɬɚɜɥɹɸɬɫɹ ɛɵɫɬɪɟɟ, 

ɩɨɜɵɲɚɹ ɭɪɨɜɟɧɶ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɤɥɢɟɧɬɨɜ [21]. 

Azure DevOps ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɷɬɚɩɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɪɚɡɪɚɛɨɬɤɢ 

(ɬɚɛɥɢɰɚ 2) [21]. 
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Ɍɚɛɥɢɰɚ 2 – ɗɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ Azure DevOps 
ɇɚɡɜɚɧɢɟ ɷɬɚɩɚ Ɉɩɢɫɚɧɢɟ ɷɬɚɩɚ 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɬɫɥɟɠɢɜɚɧɢɟ 
ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɢ ɨɬɫɥɟɠɢɜɚɧɢɟ ɪɚɛɨɬɵ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ ɦɟɬɨɞɢɤ ɢ ɩɪɨɰɟɫɫɨɜ, 
ɤɚɤ ɤɚɧɛɚɧ-ɞɨɫɤɢ ɢ Agile. 

Ɋɚɡɪɚɛɨɬɤɚ 

ɇɚɩɢɫɚɧɢɟ ɤɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ, 
ɬɚɤɢɯ ɤɚɤ Git, ɞɥɹ ɛɟɡɨɩɚɫɧɨɣ ɧɟɩɪɟɪɵɜɧɨɣ 
ɢɧɬɟɝɪɚɰɢɢ ɫ ɝɥɚɜɧɨɣ ɜɟɬɜɶɸ. 

ɋɛɨɪɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ  

Ɂɚɩɢɫɵɜɚɧɢɟ ɤɨɞɚ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɜ Git ɢɥɢ 
ɞɪɭɝɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ 
ɡɚɩɭɫɤɚɟɬ ɩɪɨɰɟɫɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɛɨɪɤɢ. 
Ʉɨɞ ɩɪɨɯɨɞɢɬ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɩɪɨɜɟɪɤɭ — 
ɨɲɢɛɤɢ ɭɫɬɪɚɧɹɸɬɫɹ ɧɚ ɪɚɧɧɟɦ ɷɬɚɩɟ 
ɪɚɡɪɚɛɨɬɤɢ, ɩɨɤɚ ɢɯ ɢɫɩɪɚɜɥɟɧɢɟ ɦɟɧɟɟ 
ɡɚɬɪɚɬɧɨ. ɉɪɨɰɟɫɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɛɨɪɤɢ ɢ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɣ 
ɢɧɬɟɝɪɚɰɢɟɣ (CI). Ⱥɪɬɟɮɚɤɬ, ɝɨɬɨɜɵɣ ɤ 
ɪɚɡɜɟɪɬɵɜɚɧɢɸ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ, – ɷɬɨ 
ɪɟɡɭɥɶɬɚɬ ɭɫɩɟɲɧɨɣ ɫɛɨɪɤɢ ɢ ɢɧɬɟɝɪɚɰɢɢ, 
ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɭɫɥɨɜɢɹ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ 
ɩɨɫɬɚɜɤɢ (CD). 

Ɋɚɡɜɟɪɬɵɜɚɧɢɟ 

ɉɨɫɥɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɜɟɪɤɢ ɤɚɠɞɨɟ 
ɢɡɦɟɧɟɧɢɟ ɪɚɡɜɟɪɬɵɜɚɟɬɫɹ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ. 
Ȼɥɚɝɨɞɚɪɹ ɦɟɬɨɞɢɤɟ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɫɬɚɜɤɢ 
ɮɢɧɚɥɶɧɨɟ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɡɧɟɫ-ɪɟɲɟɧɢɟ, 
ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɜɪɭɱɧɭɸ. 
ɇɟɩɪɟɪɵɜɧɨɟ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɜɟɫɶ ɩɪɨɰɟɫɫ – ɨɬ 
ɮɢɤɫɚɰɢɢ ɤɨɞɚ ɞɨ ɩɭɛɥɢɤɚɰɢɢ ɜ ɪɚɛɨɱɟɣ 
ɫɪɟɞɟ. ɉɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɚɡɜɟɪɬɵɜɚɧɢɢ 
ɤɨɞɚ ɤɥɢɟɧɬɵ ɩɨɥɭɱɚɬ ɞɨɫɬɭɩ ɤ ɧɨɜɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ, ɤɚɤ ɬɨɥɶɤɨ ɨɧɢ ɛɭɞɭɬ ɝɨɬɨɜɵ. 

Ɇɨɧɢɬɨɪɢɧɝ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ 

ȼ ɪɚɛɨɱɟɣ ɫɪɟɞɟ ɦɨɧɢɬɨɪɢɧɝ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɫɬɭɩɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɲɚɛɥɨɧɚɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ. ȼɨɡɦɨɠɧɨɫɬɶ 
ɭɫɬɪɚɧɹɬɶ ɧɟɩɨɥɚɞɤɢ ɢ ɫɨɛɢɪɚɬɶ ɞɚɧɧɵɟ 
ɩɨɦɨɝɚɟɬ ɩɪɢɧɢɦɚɬɶ ɜɡɜɟɲɟɧɧɵɟ ɛɢɡɧɟɫ-
ɪɟɲɟɧɢɹ, ɤɚɫɚɸɳɢɟɫɹ ɞɚɥɶɧɟɣɲɟɣ 
ɪɚɡɪɚɛɨɬɤɢ. Ⱥ ɛɥɚɝɨɞɚɪɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɩɪɢɦɟɧɹɟɦɵɦ ɩɨɥɢɬɢɤɚɦ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɜ 
ɩɪɢɥɨɠɟɧɢɹɯ, ɪɚɡɜɟɪɧɭɬɵɯ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ, 
ɛɭɞɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɬɪɟɛɭɟɦɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɯɨɞɚ ɤ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɛɪɚɧɚ 

ɦɟɬɨɞɨɥɨɝɢɹ Agile. 

ȼ ɤɚɱɟɫɬɜɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ ɜɵɛɪɚɧ Team Foundation Version 

Control ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɩɟɪɟɯɨɞ ɧɚ GitHub ɧɚ ɷɬɚɩɟ ɪɟɥɢɡɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧ ɜɫɬɪɨɟɧɧɵɣ ɜ Visual Studio 

ɢɧɫɬɪɭɦɟɧɬ Microsoft Test Framework. 
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4 ɉɪɨɰɟɫɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɚɤɢɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɤɚɤ 

ɩɥɚɧɢɪɨɜɚɧɢɟ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ, ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ, ɬɟɫɬɢɪɨɜɚɧɢɟ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɨɩɢɫɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɚɡɵ ɞɚɧɧɵɯ. 

4.1 ɗɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɜ ɞɜɚ ɷɬɚɩɚ, ɭ ɤɨɬɨɪɵɯ ɟɫɬɶ ɫɩɪɢɧɬɵ 

(ɬɚɛɥɢɰɚ 3). ɉɟɪɜɵɣ ɷɬɚɩ ɛɵɥ ɡɚɜɟɪɲɟɧ ɜ ɤɨɧɰɟ 2018 ɝɨɞɚ ɢ ɩɪɟɞɫɬɚɜɥɹɥ ɢɡ ɫɟɛɹ 

ɩɪɨɝɪɚɦɦɧɭɸ ɦɨɞɟɥɶ ɢɦɢɬɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. ȼɬɨɪɨɣ ɷɬɚɩ 

ɧɚɱɚɥɫɹ ɜ ɧɚɱɚɥɟ 2019 ɝɨɞɚ ɢ ɛɵɥ ɡɚɜɟɪɲɟɧ ɜ ɧɚɱɚɥɟ ɢɸɥɹ ɷɬɨɝɨ ɠɟ ɝɨɞɚ: ɜ ɧɟɝɨ 

ɜɯɨɞɢɥɚ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɦ ɧɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɪɚɧɟɟ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ. 

Ɍɚɛɥɢɰɚ 3 – ɋɩɪɢɧɬɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ 
ɇɚɡɜɚɧɢɟ ɫɩɪɢɧɬɚ ɋɪɨɤɢ 

1 ɷɬɚɩ 

ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɚ 13.09.2018 – 30.09.2018 

Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ ɞɨɪɨɝ 01.10.2018 – 31.10.2018 

Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɦɨɛɢɥɟɣ 

01.11.2018 – 30.12.2018 

2 ɷɬɚɩ 

Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɨɛɵɱɧɨɝɨ ɫɜɟɬɨɮɨɪɚ 01.01.2019 – 31.01.2019 

Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɚɞɚɩɬɢɜɧɨɝɨ ɫɜɟɬɨɮɨɪɚ 01.02.2019 – 31.03.2019 

Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɝɨ 
ɚɞɚɩɬɢɜɧɨɝɨ ɫɜɟɬɨɮɨɪɚ 

01.04.2019 – 31.05.2019 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɟɤɬɚ 01.06.2019 – 31.06.2019 

Ɂɚɜɟɪɲɟɧɢɟ ɩɪɨɟɤɬɚ 01.07.2019 – 07.07.2019 
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4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɪɟɲɟɧɢɹ Visual Studio, ɜ 

ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɩɪɨɟɤɬ ɩɪɢɥɨɠɟɧɢɹ Windows Forms ɫ ɧɚɡɜɚɧɢɟɦ “PSMoTR” ɢ 

ɩɪɨɟɤɬ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɚ .Net Framework ɫ ɧɚɡɜɚɧɢɟɦ “PSMoTRTests”. 

Ɋɚɫɫɦɨɬɪɢɦ ɚɪɯɢɬɟɤɬɭɪɭ ɩɪɨɟɤɬɚ “PSMoTR” (ɪɢɫɭɧɨɤ 10). Ɂɞɟɫɶ ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ ɬɪɢ ɤɥɸɱɟɜɵɯ ɩɚɤɟɬɚ: ɩɚɤɟɬ ɫ ɮɨɪɦɚɦɢ “Forms” (ɨɤɧɚɦɢ Windows-

ɩɪɢɥɨɠɟɧɢɹ), ɩɚɤɟɬ ɫ ɤɥɚɫɫɚɦɢ “Classes” ɢ ɩɚɤɟɬ “Resources”, ɜ ɤɨɬɨɪɵɣ ɜɯɨɞɹɬ 

ɜɫɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɟɫɭɪɫɵ ɩɪɨɟɤɬɚ. 

 
Ɋɢɫɭɧɨɤ 10 – Ɉɛɳɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ “PSMOTR” 

Ɋɚɫɫɦɨɬɪɢɦ ɫɬɪɭɤɬɭɪɭ ɩɚɤɟɬɚ “Classes” (ɪɢɫɭɧɨɤ 11). ȼ ɧɟɦ ɨɩɢɫɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɵ: 

- “Point” – ɤɥɚɫɫ ɨɛɴɟɤɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɬɨɱɤɭ ɧɚ ɦɨɞɟɥɢ; 

- “Route” – ɤɥɚɫɫ ɨɛɴɟɤɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɬɪɟɡɤɢ, ɩɨ ɤɨɬɨɪɵɦ 

ɞɜɢɝɚɸɬɫɹ ɚɜɬɨɦɨɛɢɥɢ; 

- “Auto” – ɤɥɚɫɫ ɨɛɴɟɤɬɨɜ-ɚɜɬɨɦɨɛɢɥɟɣ; 

- “Way” – ɤɥɚɫɫ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɚɸɳɢɣ ɧɚɛɨɪ ɨɛɴɟɤɬɨɜ-ɨɬɪɟɡɨɜ “Route”, 

ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬ ɩɭɬɶ ɚɜɬɨɦɨɛɢɥɟɣ; 

- “TrafficLight” – ɤɥɚɫɫ ɨɛɴɟɤɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɜɟɬɨɮɨɪɵ. Ɍɚɤɠɟ ɨɧ 

ɹɜɥɹɟɬɫɹ ɛɚɡɨɜɵɦ ɤɥɚɫɫɨɦ ɞɥɹ ɬɪɟɯ ɦɨɞɟɥɟɣ ɫɜɟɬɨɮɨɪɨɜ. 
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Ɋɢɫɭɧɨɤ 11 – UML-ɞɢɚɝɪɚɦɦɚ ɩɚɤɟɬɚ “Classes” ɩɪɨɟɤɬɚ “PSMoTR” 
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Ɋɚɫɫɦɨɬɪɢɦ ɫɬɪɭɤɬɭɪɭ ɩɚɤɟɬɚ ɮɨɪɦ “Forms” (ɪɢɫɭɧɨɤ 12). ȼ ɧɟɦ ɨɩɢɫɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɵ: 

- “MenuForm” – ɮɨɪɦɚ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ; 

- “ModelForm” – ɮɨɪɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɞɟɥɢ; 

- “RoutesEditForm” – ɮɨɪɦɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɦɚɪɲɪɭɬɨɜ; 

- “TrafficLightEditForm” ɮɨɪɦɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ. 

 
Ɋɢɫɭɧɨɤ 12 - UML-ɞɢɚɝɪɚɦɦɚ ɩɚɤɟɬɚ “Forms” ɩɪɨɟɤɬɚ “PSMoTR” 

ɉɚɤɟɬ “Resources” ɹɜɥɹɟɬɫɹ ɯɪɚɧɢɥɢɳɟɦ ɪɟɫɭɪɫɨɜ ɩɪɨɟɤɬɚ, ɬɚɤɢɯ ɤɚɤ 

ɮɚɣɥɵ ɢ ɤɚɪɬɢɧɤɢ. Ɉɞɧɚɤɨ ɫɚɦɢ ɪɟɫɭɪɫɵ ɞɨɛɚɜɥɹɸɬɫɹ ɱɟɪɟɡ ɫɜɨɣɫɬɜɚ ɩɪɨɟɤɬɚ 

“Properties.Resources.resx”, ɤɨɬɨɪɵɣ ɢ ɮɨɪɦɢɪɭɟɬ ɞɚɧɧɵɣ ɩɚɤɟɬ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɜ ɩɪɨɟɤɬɟ ɟɫɬɶ ɮɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ “App.config”, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɛɢɛɥɢɨɬɟɤɢ ɜ ɪɚɡɞɟɥɟ «ɋɫɵɥɤɢ» ɢ ɧɚɫɬɪɨɣɤɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ/ɩɪɢɥɨɠɟɧɢɹ ɜ “Properties.settings”. 
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4.3 Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ ɦɨɞɟɥɶ ɢɦɢɬɚɰɢɢ ɡɚɩɭɫɤɚɟɬɫɹ ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ɉɪɢ ɫɬɚɪɬɟ ɦɨɞɟɥɢ ɡɚɩɭɫɤɚɸɬɫɹ ɬɚɣɦɟɪɵ ɤɥɚɫɫɨɜ ɢ ɨɛɴɟɤɬɨɜ, 

ɤɨɬɨɪɵɟ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɡɵɜɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɟɬɨɞɵ: 

- ɩɨɢɫɤ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ; 

- ɝɟɧɟɪɚɰɢɹ ɩɭɬɢ ɚɜɬɨɦɨɛɢɥɹ; 

- ɝɟɧɟɪɚɰɢɹ ɚɜɬɨɦɨɛɢɥɟɣ (ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɚɰɢɣ ɡɚɞɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ); 

- ɦɟɬɨɞɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ; 

- ɦɟɬɨɞɵ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫɢɝɧɚɥɨɜ ɫɜɟɬɨɮɨɪɚ; 

- ɩɟɪɟɪɢɫɨɜɤɚ ɦɨɞɟɥɢ. 

ɉɨɦɢɦɨ ɞɚɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɬ ɚɥɝɨɪɢɬɦɵ ɩɪɢ ɪɚɛɨɬɟ ɫ 

ɪɟɞɚɤɬɨɪɚɦɢ ɫɜɟɬɨɮɨɪɨɜ ɢ ɦɚɪɲɪɭɬɨɜ ɢ ɫɱɢɬɵɜɚɧɢɢ ɞɚɧɧɵɯ: 

- ɫɜɹɡɵɜɚɧɢɟ ɤɨɧɰɟɜɵɯ ɬɨɱɟɤ ɦɚɪɲɪɭɬɨɜ ɜ ɫɥɭɱɚɟ ɫɨɜɩɚɞɟɧɢɹ ɤɨɨɪɞɢɧɚɬ; 

- ɩɨɢɫɤ ɩɟɪɟɫɟɤɚɸɳɢɯ ɦɚɪɲɪɭɬɨɜ; 

- ɩɨɢɫɤ ɡɚɜɢɫɢɦɵɯ ɫɜɟɬɨɮɨɪɨɜ ɞɥɹ ɬɟɤɭɳɟɝɨ. 

Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ (ɪɢɫɭɧɨɤ 13). Ɉɧ 

ɪɟɤɭɪɫɢɜɧɵɣ ɢ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɩɚɪɚɦɟɬɪ “way” (ɜ ɤɨɬɨɪɵɣ ɡɚɩɢɫɵɜɚɟɬɫɹ 

ɫɩɢɫɨɤ ɦɚɪɲɪɭɬɨɜ) ɢ “currentRoute” – ɦɚɪɲɪɭɬ, ɨɬ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨɢɫɤ ɞɪɭɝɢɯ ɦɚɪɲɪɭɬɨɜ. Ɂɞɟɫɶ ɜ ɚɥɝɨɪɢɬɦɟ ɜɨɡɦɨɠɧɵ ɬɪɢ ɢɫɯɨɞɚ: ɦɚɪɲɪɭɬ 

ɧɚɣɞɟɧ ɨɞɢɧ, ɦɚɪɲɪɭɬɨɜ ɧɚɣɞɟɧɨ ɛɨɥɟɟ ɨɞɧɨɝɨ ɢ ɦɚɪɲɪɭɬɨɜ ɛɨɥɟɟ ɧɟ ɧɚɣɞɟɧɨ. 

ȼ ɩɟɪɜɵɯ ɞɜɭɯ ɫɥɭɱɚɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɤɭɪɫɢɹ, ɚ ɜ ɩɨɫɥɟɞɧɟɦ ɡɚɩɢɫɵɜɚɟɬɫɹ 

ɩɭɬɶ, ɤɨɬɨɪɵɣ ɫɮɨɪɦɢɪɨɜɚɥɫɹ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɝɨ ɷɬɚɩɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

ɮɨɪɦɢɪɭɟɬɫɹ ɫɩɢɫɨɤ ɭɧɢɤɚɥɶɧɵɯ ɩɭɬɟɣ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɦɚɪɲɪɭɬɚɦ. 
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Ɋɢɫɭɧɨɤ 13 – Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ 
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Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɚɰɢɢ ɩɭɬɢ ɚɜɬɨɦɨɛɢɥɹ (ɪɢɫɭɧɨɤ 14). ȼ ɧɟɝɨ 

ɩɟɪɟɞɚɸɬɫɹ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ ɧɨɦɟɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɫɩɢɫɤɟ, ɚ 

ɬɚɤɠɟ ɫɚɦ ɫɩɢɫɨɤ ɚɜɬɨɦɨɛɢɥɟɣ. ȼ ɧɟɦ ɫɥɭɱɚɣɧɨ ɜɵɛɢɪɚɟɬɫɹ ɩɭɬɶ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ 

ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɢ ɞɚɥɟɟ ɩɪɨɜɟɪɹɟɬɫɹ, ɧɟ ɢɦɟɟɬ ɥɢ ɭɠɟ ɚɜɬɨɦɨɛɢɥɶ ɩɭɬɢ ɢ 

ɭɧɢɤɚɥɟɧ ɥɢ ɩɭɬɶ ɫɪɟɞɢ ɚɜɬɨɦɨɛɢɥɟɣ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. ȼɨɡɜɪɚɳɚɟɬ ɜ ɢɬɨɝɟ 

ɧɨɦɟɪ ɩɭɬɢ. 

 
Ɋɢɫɭɧɨɤ 14 – Ⱥɥɝɨɪɢɬɦ ɝɟɧɟɪɚɰɢɢ ɩɭɬɢ ɚɜɬɨɦɨɛɢɥɹ 
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Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ (ɪɢɫɭɧɨɤ 15) ɢ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ ɞɥɹ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ (ɪɢɫɭɧɨɤ 16). 

Ƚɟɧɟɪɚɰɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɩɨɦɨɳɶɸ ɫɱɟɬɱɢɤɚ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɨɩɪɟɞɟɥɹɟɬ, 

ɫɤɨɥɶɤɨ ɚɜɬɨɦɨɛɢɥɟɣ ɛɭɞɟɬ ɫɝɟɧɟɪɢɪɨɜɚɧɨ (ɨɬ 1 ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɫɬɚɪɬɨɜɵɯ ɦɚɪɲɪɭɬɨɜ). Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɢɚɩɚɡɨɧ ɜ ɫɩɢɫɤɟ ɞɥɹ ɧɨɜɵɯ ɚɜɬɨ ɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɰɢɤɥɟ ɫɨɡɞɚɧɢɟ ɨɛɴɟɤɬɨɜ ɚɜɬɨ ɢ, ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ ɝɟɧɟɪɚɰɢɢ 

ɩɭɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɡɚɤɥɚɞɵɜɚɟɦ ɜ ɞɚɧɧɵɟ ɨɛɴɟɤɬɵ ɩɭɬɢ ɞɥɹ ɞɜɢɠɟɧɢɹ. 

 Ⱦɚɥɟɟ ɩɪɢ ɡɚɩɭɫɤɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɦɨɞɟɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɭɫɤ ɬɚɣɦɟɪɚ, ɭ 

ɤɨɬɨɪɨɝɨ ɫɨɛɵɬɢɟ ɬɢɤɚ ɜɵɡɵɜɚɟɬ ɭ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɚɜɬɨɦɨɛɢɥɹ ɦɟɬɨɞ “Move”, 

ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɵɡɵɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: 

- “FindObstacles” – ɦɟɬɨɞ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɩɨɢɫɤ ɩɨɦɟɯ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ; 

- “CheckOnCurrentObstacles” – ɦɟɬɨɞ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɩɨɜɟɞɟɧɢɟ 

ɚɜɬɨɦɨɛɢɥɹ ɞɥɹ ɧɚɣɞɟɧɧɵɯ ɩɨɦɟɯ (ɜɵɡɨɜ ɦɟɬɨɞɚ “MovingControl” ɞɥɹ ɤɚɠɞɨɝɨ 

ɬɢɩɚ ɩɨɦɟɯɢ); 

- “CheckOnCurrentRouteEnd” – ɦɟɬɨɞ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɩɪɨɜɟɪɤɭ 

ɞɨɫɬɢɠɟɧɢɹ ɤɨɧɰɚ ɬɟɤɭɳɟɝɨ ɦɚɪɲɪɭɬɚ ɚɜɬɨɦɨɛɢɥɹ ɢ, ɜ ɫɥɭɱɚɟ ɞɨɫɬɢɠɟɧɢɹ, 

ɫɦɟɧɭ ɦɚɪɲɪɭɬɚ ɫɨɝɥɚɫɧɨ ɩɭɬɢ; 

- “MoveStraight” – ɦɟɬɨɞ, ɜɵɩɨɥɧɹɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɢ ɭɝɥɚ 

ɩɨɜɨɪɨɬɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɩɪɹɦɨɣ; 

- “MoveCurve” – ɦɟɬɨɞ, ɜɵɩɨɥɧɹɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɢ ɭɝɥɚ 

ɩɨɜɨɪɨɬɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɞɭɝɟ (ɨɬɞɟɥɶɧɨ ɨɩɢɫɚɧɵ ɦɟɬɨɞɵ ɞɜɢɠɟɧɢɹ ɩɨ ɞɭɝɟ ɞɥɹ 

ɨɫɢ X ɢ ɞɥɹ ɨɫɢ Y); 

- “UpdateProperties” – ɦɟɬɨɞ, ɨɛɧɨɜɥɹɸɳɢɣ ɫɜɨɣɫɬɜɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɩɪɟɞɵɞɭɳɢɯ. 
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Ɋɢɫɭɧɨɤ 15 – Ⱥɥɝɨɪɢɬɦ ɝɟɧɟɪɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ 
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Ɋɢɫɭɧɨɤ 16 – ɉɨɪɹɞɨɤ ɜɵɡɨɜɚ ɦɟɬɨɞɨɜ ɩɪɢ ɞɜɢɠɟɧɢɢ ɚɜɬɨɦɨɛɢɥɹ 

Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɫɜɹɡɵɜɚɧɢɹ ɤɨɧɰɟɜɵɯ ɬɨɱɟɤ ɦɚɪɲɪɭɬɨɜ (ɪɢɫɭɧɨɤ 

17). Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɦɚɪɲɪɭɬɨɜ ɢ ɜ 

ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɞɚɟɬ ɤɨɨɪɞɢɧɚɬɭ ɤɨɧɰɚ ɦɚɪɲɪɭɬɚ ɧɚ 

ɫɭɳɟɫɬɜɭɸɳɭɸ ɬɨɱɤɭ ɤɨɧɰɚ ɞɪɭɝɨɝɨ ɦɚɪɲɪɭɬɚ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ «ɫɤɥɟɢɜɚɧɢɟ». ȼ 

ɫɚɦɨɦ ɦɟɬɨɞɟ, ɨɬɜɟɱɚɸɳɢɦ ɡɚ ɞɨɛɚɜɥɟɧɢɟ ɧɨɜɨɝɨ ɦɚɪɲɪɭɬɚ, ɩɟɪɟɞ ɜɵɡɨɜɨɦ 

ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɪɹɞɚ ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɡɜɨɥɹɸɬ 

ɫɨɡɞɚɜɚɬɶ ɞɭɛɥɢɤɚɬɵ ɬɨɱɟɤ ɜ ɫɩɢɫɤɟ ɬɨɱɟɤ ɜ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 17 – Ⱥɥɝɨɪɢɬɦ ɫɜɹɡɵɜɚɧɢɹ ɤɨɧɰɟɜɵɯ ɬɨɱɟɤ ɦɚɪɲɪɭɬɨɜ 

Ɋɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɩɟɪɟɫɟɤɚɸɳɢɯ ɦɚɪɲɪɭɬɨɜ (ɪɢɫɭɧɨɤ 18). 

Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɩɪɢ ɩɪɨɜɟɪɤɟ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɤɨɝɞɚ 

ɨɧ ɞɨɥɠɟɧ ɩɟɪɟɫɟɱɶ ɜɫɬɪɟɱɧɭɸ ɩɨɥɨɫɭ ɢ ɩɪɨɜɟɪɢɬɶ ɧɚ ɧɚɥɢɱɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɬɚɦ 

(ɬɨ ɟɫɬɶ ɢɳɟɬ ɚɜɬɨɦɨɛɢɥɢ, ɤɨɬɨɪɵɟ ɩɟɪɟɫɟɤɚɸɬ ɦɚɪɲɪɭɬ ɬɟɤɭɳɟɝɨ ɚɜɬɨɦɨɛɢɥɹ) 

ɢ ɜ ɚɥɝɨɪɢɬɦɟ ɩɨɢɫɤɚ ɡɚɜɢɫɢɦɵɯ ɫɜɟɬɨɮɨɪɨɜ ɞɥɹ ɬɟɤɭɳɟɝɨ ɫɜɟɬɨɮɨɪɚ (ɪɢɫɭɧɨɤ 

19). Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɟɪɟɛɢɪɚɟɬ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɚɪɲɪɭɬɵ: ɩɪɢɜɨɞɢɬ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɩɪɹɦɵɟ ɤ ɟɞɢɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɹɞ ɩɪɨɜɟɪɨɤ 

ɧɚ ɬɨ, ɤɚɤɢɟ ɨɧɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɞɪɭɝ ɤ ɞɪɭɝɭ (ɩɚɪɚɥɥɟɥɶɧɵɟ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɟ 

ɢɥɢ ɢɧɨɟ). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɧɧɵɯ ɩɪɨɜɟɪɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɠɟ 

ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ ɢ ɜ ɢɬɨɝɟ ɮɨɪɦɢɪɭɟɬɫɹ ɫɩɢɫɨɤ ɜɫɟɯ ɦɚɪɲɪɭɬɨɜ, 

ɩɟɪɟɫɟɤɚɸɳɢɯ ɬɟɤɭɳɢɣ. 
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Ɋɢɫɭɧɨɤ 18 – Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɩɟɪɟɫɟɤɚɸɳɢɯ ɦɚɪɲɪɭɬɨɜ, ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 18, ɥɢɫɬ 2 
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Ɋɢɫɭɧɨɤ 19 – Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɡɚɜɢɫɢɦɵɯ ɫɜɟɬɨɮɨɪɨɜ ɞɥɹ ɬɟɤɭɳɟɝɨ 

Ɉɬɞɟɥɶɧɨ ɪɚɫɫɦɨɬɪɢɦ ɚɥɝɨɪɢɬɦɵ ɫɜɟɬɨɮɨɪɨɜ ɞɥɹ ɤɚɠɞɨɣ ɦɨɞɟɥɢ: ɦɨɞɟɥɶ 

1 – ɋɋɍɊɋ (ɪɢɫɭɧɨɤ 20), ɦɨɞɟɥɶ 2 – ȺɋɍɊɋ (ɪɢɫɭɧɨɤ 21), ɦɨɞɟɥɶ 3 – ȼȺɋɍɊɋ 

(ɪɢɫɭɧɨɤ 22). 
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Ⱥɥɝɨɪɢɬɦ ɋɋɍɊɋ ɫ ɤɚɠɞɵɦ ɬɢɤɨɦ ɬɚɣɦɟɪɚ ɫɜɟɬɨɮɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬ 

ɢɡɦɟɧɟɧɢɟ ɢ ɩɪɨɜɟɪɤɭ ɫɱɟɬɱɢɤɚ ɬɚɣɦɟɪɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɪɤɢ ɤɨɬɨɪɨɝɨ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɦɟɧɚ ɬɟɤɭɳɟɝɨ ɫɢɝɧɚɥɚ ɢ ɡɧɚɱɟɧɢɹ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ ɞɥɹ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɝɞɟ “Speed = 0” ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɤɪɚɫɧɵɦ ɫɢɝɧɚɥɨɦ ɢ 

ɨɡɧɚɱɚɟɬ ɨɫɬɚɧɨɜɤɭ ɞɜɢɠɟɧɢɹ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ⱥɥɝɨɪɢɬɦ ȺɋɍɊɋ ɫ ɤɚɠɞɵɦ ɬɢɤɨɦ ɬɚɣɦɟɪɚ ɢɫɩɨɥɶɡɭɟɬ ɚɥɝɨɪɢɬɦ ɋɋɍɊɋ 

ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɜɚ ɦɟɬɨɞɚ ɞɥɹ ɚɞɚɩɬɚɰɢɢ ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨɞ ɤɨɥɨɧɧɭ 

ɚɜɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ ɫɜɟɬɨɮɨɪɨɦ: “CalculateEstimatedTime” – ɜɵɱɢɫɥɟɧɢɟ 

ɨɰɟɧɨɱɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨ ɞɥɢɧɟ ɚɜɬɨɤɨɥɨɧɧɵ ɩɟɪɟɞ ɫɜɟɬɨɮɨɪɨɦ ɢ 

“CalculateGreenDurationAtNextIteration” – ɜɵɛɨɪ ɫɜɟɬɨɮɨɪɚ ɞɥɹ ɚɞɚɩɬɚɰɢɢ 

ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɫɦɟɧɚ ɡɧɚɱɟɧɢɹ ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɫɥɟɞɭɸɳɟɣ ɢɬɟɪɚɰɢɢ. 

Ⱥɥɝɨɪɢɬɦ ȼȺɋɍɊɋ ɢɫɩɨɥɶɡɭɟɬ ɬɟ ɠɟ ɦɟɬɨɞɵ ɜ ɬɚɣɦɟɪɟ ɬɢɤɚ, ɱɬɨ ɢ ȺɋɍɊɋ, 

ɧɨ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ. ȼ ɦɟɬɨɞɟ “CalculateEstimatedTime” ɩɨɦɢɦɨ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɰɟɧɨɱɧɨɝɨ ɜɪɟɦɟɧɢ ɜɟɞɟɬɫɹ ɡɚɩɢɫɶ ɚɜɬɨɤɨɥɨɧɧ ɩɟɪɟɞ 

ɜɵɱɢɫɥɹɟɦɵɦɢ ɫɜɟɬɨɮɨɪɚɦɢ. Ⱥ ɜ ɦɟɬɨɞɟ “CalculateGreenDurationAtNextIteration” 

ɩɪɢ ɜɵɛɨɪɟ ɫɜɟɬɨɮɨɪɚ ɞɥɹ ɚɞɚɩɬɚɰɢɢ ɜɵɡɵɜɚɟɬɫɹ ɦɟɬɨɞ 

“EstimatedTimeCorrection”, ɤɨɬɨɪɵɣ ɩɟɪɟɨɰɟɧɢɜɚɟɬ ɛɭɞɭɳɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ, ɨɛɪɚɳɚɹɫɶ ɭ ɬɟɤɭɳɟɝɨ ɫɜɟɬɨɮɨɪɚ ɤ ɡɚɜɢɫɢɦɨɦɭ ɫɜɟɬɨɮɨɪɭ ɡɚ 

ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɬɨɦ, ɫɤɨɥɶɤɨ ɚɜɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ ɧɢɦ ɢ ɫɤɨɥɶɤɨ ɟɫɬɶ ɫɜɨɛɨɞɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɟɝɨ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ. 
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Ɋɢɫɭɧɨɤ 20 – Ⱥɥɝɨɪɢɬɦ ɋɋɍɊɋ (ɦɨɞɟɥɶ 1) 
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Ɋɢɫɭɧɨɤ 21 – Ⱥɥɝɨɪɢɬɦ ȺɋɍɊɋ (ɦɨɞɟɥɶ 2), ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 21, ɥɢɫɬ 2 
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Ɋɢɫɭɧɨɤ 22 – Ⱥɥɝɨɪɢɬɦ ȼȺɋɍɊɋ (ɦɨɞɟɥɶ 3), ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 22, ɥɢɫɬ 2 
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Ɋɢɫɭɧɨɤ 22, ɥɢɫɬ 3 
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Ɋɢɫɭɧɨɤ 22, ɥɢɫɬ 4 

4.4 Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

Цɟɥɶ: ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɰɟɥɶɸ ɨɛɥɟɝɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ 

ɩɪɢɥɨɠɟɧɢɹ ɩɭɬɟɦ ɤɨɧɬɪɨɥɹ ɤɥɸɱɟɜɵɯ ɦɨɞɭɥɟɣ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ 

ɧɚɪɭɲɟɧɚ ɩɪɢ ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɞ. 

Вɢɞ ɬɟɫɬɢɪɨɜɚɧɢɹ: ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ (unit testing). 

ɇɚɡɧɚɱɟɧɢɟ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ: ɩɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɯɨɞɧɵɯ 

ɞɚɧɧɵɯ ɫ ɨɠɢɞɚɟɦɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɭ ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɟɬɨɞɨɜ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ, ɨɫɧɨɜɧɨɣ ɝɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ: ɞɚɧɧɵɣ ɩɭɧɤɬ ɜɤɥɸɱɚɟɬ 

ɜ ɫɟɛɹ ɧɚɡɜɚɧɢɹ ɬɟɫɬɢɪɭɟɦɵɯ ɦɨɞɭɥɟɣ, ɫɰɟɧɚɪɢɢ, ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 

(ɬɚɛɥɢɰɚ 4, ɬɚɛɥɢɰɚ 5), ɚ ɬɚɤɠɟ ɨɛɳɢɣ ɩɥɚɧ ɜɵɩɨɥɧɹɟɦɵɯ ɬɟɫɬɨɜ (ɪɢɫɭɧɨɤ 23). 
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Ɍɚɛɥɢɰɚ 4 – Ɍɟɫɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɚ Route.cs 
ɇɚɡɜɚɧɢɟ ɬɟɫɬɢɪɭɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɚ 

ɇɚɡɜɚɧɢɟ 
ɬɟɫɬɢɪɭɟɦɨɝɨ 
ɦɨɞɭɥɹ 

ɇɚɡɧɚɱɟɧɢɟ ɬɟɫɬɨɜɨɝɨ ɫɰɟɧɚɪɢɹ 
ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɦɨɞɭɥɹ 

Ɉɠɢɞɚɟɦɵɟ 
ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɦɨɞɭɥɹ 

Route.cs a "0 0 - 0 0,5"; b "0 0 – 0,5 0"; c "0 0 - 0,5 0,5" 

FindByPoints 
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɨɢɫɤɚ ɦɚɪɲɪɭɬɚ ɜ 
ɫɩɢɫɤɟ ɦɚɪɲɪɭɬɨɜ ɩɨ ɞɜɭɦ ɤɨɧɰɟɜɵɦ 
ɬɨɱɤɚɦ 

0 0 - 0 0,5 a 

0 0 - 0,5 0 b 

0 0 - 0,5 0,5 c 

IsContainsPoint 
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɜɟɪɤɢ ɧɚ ɧɚɥɢɱɢɟ 
ɤɨɧɰɟɜɨɣ ɬɨɱɤɢ ɜ ɫɩɢɫɤɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɚɪɲɪɭɬɨɜ 

0 0 true 

0 1 false 

FindStartRoutes 
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɨɢɫɤɚ ɫɬɚɪɬɨɜɵɯ 
ɨɬɪɟɡɤɨɜ (ɬɨɱɟɤ ɜɯɨɞɚ ɞɥɹ ɚɜɬɨ)  a, c 

FindCrossingRoutes 
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɨɢɫɤɚ ɩɟɪɟɫɟɤɚɸɳɢɯ 
ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɡɚɞɚɧɧɨɝɨ 

r1 "10 10 - 20 10"; r2 "30 10 - 40 10" 
r1  

r1 "10 10 - 20 10"; r2 "15 20 - 20 20" 
r1  

r1 "10 10 - 20 10"; r2 "15 10 - 30 10" 
r1 r2 

r1 "10 10 - 20 10"; r2 "30 10 - 40 10" 
r1 r2 

r1 "10 10 - 20 10"; r2 "20 10 - 30 10" 
r1 r2 

r1 "10 10 - 20 10"; r2 "10 10 - 20 10" 
r1  

r1 "10 10 - 10 20"; r2 "10 30 - 10 40" 
r1  

r1 "10 10 - 10 20"; r2 "20 15 - 20 30" 
r1 r2 

r1 "10 10 - 10 20"; r2 "10 15 - 10 30" 
r1 r2 

r1 "10 10 - 10 20"; r2 "10 20 - 10 30" 
r1 r2 

r1 "10 10 - 10 20"; r2 "10 10 - 10 20" 
r1 r2 

r1 "10 10 - 20 10"; r2 "11 15 - 5 5" 
r1  

r1 "10 10 - 20 10"; r2 "30 5 - 40 15" 
r1  

r1 "10 10 - 20 10"; r2 "15 15 - 10 10" 
r1 r2 

r1 "10 10 - 20 20"; r2 "30 30 - 60 10" 
r1  

r1 "10 10 - 50 15"; r2 "30 30 - 20 20" 
r1 r2 

r1 "50 50 - 30 30"; r2 "30 30 - 20 20" 
r1 r2 

r1 "30 30 - 50 50"; r2 "40 40 - 20 20" 
r1 r2 

r1 "40 40 - 50 40"; r2 "40 30 - 40 50" 
r1 r2 

r1 "40 40 - 50 40"; r2 "50 40 - 60 60" 
r1  

r1 "40 40 - 50 40"; r2 "39 30 - 39 50" 
r1  
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Ɍɚɛɥɢɰɚ 5 – Ɍɟɫɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɚ TrafficLight.cs 
ɇɚɡɜɚɧɢɟ ɬɟɫɬɢɪɭɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɚ 

ɇɚɡɜɚɧɢɟ 
ɬɟɫɬɢɪɭɟɦɨɝɨ 
ɦɨɞɭɥɹ 

ɇɚɡɧɚɱɟɧɢɟ 
ɬɟɫɬɨɜɨɝɨ 
ɫɰɟɧɚɪɢɹ 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɦɨɞɭɥɹ 
Ɉɠɢɞɚɟɦɵɟ ɜɵɯɨɞɧɵɟ 
ɞɚɧɧɵɟ ɦɨɞɭɥɹ 

TrafficLight.cs 

TL1 "X=100,5; Y=68; Speed=8; Type=up; GD=25"; 
TL2 "X=100,5; Y=71,5; Speed=8; Type=usual; GD=25"; 
TL3 "X=107,5; Y=58; Speed=0; Type=usual; RD=25"; 
TL4 "X=110,5; Y=58; Speed=0; Type=right; RD=25"; 
TL5 "X=110,5; Y=78; Speed=0; Type=left; RD=25"; 
TL5 "X=113,5; Y=78; Speed=0; Type=usual; RD=25"; 
TL6 "X=113,5; Y=78; Speed=0; Type=usual; RD=25"; 
TL7 "X=120,5; Y=65; Speed=8; Type=usual; GD=25"; 
TL8 "X=120,5; Y=68; Speed=8; Type=down; GD=25"; 
R1 "64 68 - 106 68"; R2 "64 71,5 - 103 71,5"; R3 "103 65 - 64 65"; R4 
"103 71,5 - 107,5 76"; R5 "103 71,5 - 118 71,5"; R6 "106 68 - 113,5 
60,5"; R7 "107,5 22 - 107,5 60,5"; R8 "107,5 60,5 - 103 65"; R9 "107,5 
60,5 - 107,5 76"; R10 "107,5 76 - 107,5 114,5"; R11 "110,5 22 - 110,5 
63,5"; R12 "110,5 63,5 - 118 71,5"; R13 "110,5 72,5 - 103 65"; R14 
"110,5 114,5 - 110,5 72,5"; R15 "113,5 60,5 - 113,5 22"; R16 "113,5 76 
- 118 71,5"; R17 "113,5 76 - 113,5 60,5"; R18 "113,5 114,5 - 113,5 76"; 
R19 "115 68 - 107,5 76"; R20 "118 65 - 113,5 60,5"; R21 "118 65 - 103 
65"; R22 "118 71,5 - 130,5 71,5"; R23 "130,5 65 - 118 65"; R24 "130,5 
68 - 115 68"; 

FindDependentTLs 

Ɍɟɫɬɢɪɨɜɚɧɢɟ 
ɩɨɢɫɤɚ 
ɡɚɜɢɫɢɦɵɯ 
ɫɜɟɬɨɮɨɪɨɜ 

TL1.ParallelTLsList TL2, TL7, TL8 
TL1.PerpendicularTLsList TL3, TL4, TL5, TL6 
TL2.ParallelTLsList TL1, TL7, TL8 
TL2.PerpendicularTLsList TL3, TL4, TL5, TL6 
TL3.ParallelTLsList TL4, TL5, TL6 
TL3.PerpendicularTLsList TL1, TL2, TL7, TL8 
TL4.ParallelTLsList TL3, TL5, TL6 
TL4.PerpendicularTLsList TL1, TL2, TL7, TL8 
TL5.ParallelTLsList TL3, TL4, TL6 
TL5.PerpendicularTLsList TL1, TL2, TL7, TL8 
TL6.ParallelTLsList TL3, TL4, TL5 
TL6.PerpendicularTLsList TL1, TL2, TL7, TL8 
TL7.ParallelTLsList TL1, TL2, TL8 
TL7.PerpendicularTLsList TL3, TL4, TL5, TL6 
TL8.ParallelTLsList TL1, TL2, TL7 
TL8.PerpendicularTLsList TL3, TL4, TL5, TL6 

FindInfluentialRoutes 

Ɍɟɫɬɢɪɨɜɚɧɢɟ 
ɩɨɢɫɤɚ 
ɜɥɢɹɸɳɢɯ 
ɦɚɪɲɪɭɬɨɜ 

TL1 R9, R12, R13, R17, R20, R21 
TL2 R9, R12, R13, R16, R17, R19 
TL3 R21, R13, R6, R5, R4, R19 
TL4 R21, R6, R19, R17, R5, R16 
TL5 R5, R19, R6, R9, R21, R8 
TL6 R5, R12, R19, R21, R6, R20 
TL7 R17, R6, R12, R9, R13, R8 
TL8 R17, R12, R13, R5, R9, R4 

SignalTiming 

Ɍɟɫɬɢɪɨɜɚɧɢɟ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ 
ɫɢɝɧɚɥɨɜ 
ɬɟɤɭɳɟɝɨ ɢ 
ɡɚɜɢɫɢɦɵɯ 
ɫɜɟɬɨɮɨɪɨɜ 
ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɫɢɝɧɚɥɚ 

GD TL1=10 10, 25, 25, 25, 25, 25, 25, 25 
GD TL1=10; TL2=15 10, 15, 25, 25, 25, 25, 25, 25 
GD TL1=10; TL2=15; TL7=10 10, 15, 25, 25, 25, 25, 10, 25 
GD TL1=10; TL2=15; TL7=10; TL8=5 10, 15, 15, 15, 15, 15, 10, 5 
RD TL3=10; TL4=15; TL5=5; TL6=10 5, 5, 10, 15, 5, 10, 5, 5 
GD TL1=5; TL2=5; TL7=15; TL8=20 5, 5, 20, 20, 20, 20, 15, 20 
GD TL8=10 5, 5, 15, 15, 15, 15, 15, 10 
RD TL3=50; TL4=60; TL5=70;TL6=70 50, 50, 50, 60, 70, 70, 50, 50 
RD TL3=80 60, 60, 80, 60, 70, 70, 60, 60 



59 

 

 
Ɋɢɫɭɧɨɤ 23 – Ʉɚɪɬɚ ɬɟɫɬɨɜ ɩɪɨɟɤɬɚ “PSMoTRTests” ɜ Visual Studio 

Иɧɫɬɪɭɤɰɢɢ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ: ɧɚɢɦɟɧɨɜɚɧɢɟ ɬɟɫɬɨɜɵɯ 

ɦɨɞɭɥɟɣ/ɤɨɦɩɨɧɟɧɬɨɜ ɞɨɥɠɧɨ ɫɨɜɩɚɞɚɬɶ ɫ ɧɚɢɦɟɧɨɜɚɧɢɟɦ ɬɟɫɬɢɪɭɟɦɨɝɨ 

ɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ ɢɦɟɬɶ ɩɪɢɩɢɫɤɭ “Test”. Ⱦɚɧɧɵɟ ɤɚɠɞɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɰɟɧɚɪɢɹ 

ɢɧɢɰɢɚɥɢɡɢɪɭɸɬɫɹ ɥɢɛɨ ɝɥɨɛɚɥɶɧɨ ɜ ɬɟɫɬɢɪɭɟɦɨɦ ɤɨɦɩɨɧɟɧɬɟ, ɥɢɛɨ ɥɨɤɚɥɶɧɨ 

ɜɧɭɬɪɢ ɬɟɫɬɨɜɨɝɨ ɦɨɞɭɥɹ. Ⱦɥɹ ɡɚɩɭɫɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɛɪɚɬɶ 

«ȼɵɩɨɥɧɢɬɶ ɜɫɟ» ɢɥɢ ɜɵɛɪɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɬɟɫɬ ɜɨ ɜɤɥɚɞɤɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ 

ɩɪɨɟɤɬɟ. 

Иɫɩɨɥɶɡɭɟɦɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɢɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ: 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɩɪɨɟɤɬɟ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 

“PSMoTRTests” ɜ ɨɛɳɟɦ ɪɟɲɟɧɢɢ ɫ ɨɫɧɨɜɧɵɦ ɩɪɨɟɤɬɨɦ ɩɪɢ ɩɨɦɨɳɢ 

ɜɫɬɪɨɟɧɧɨɝɨ ɮɪɟɣɦɜɨɪɤɚ Microsoft Test Framework. ɉɪɚɜɢɥɚ  

Дɟɬɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ: ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɠɧɨ ɡɚɩɭɫɤɚɬɶ 

ɜɪɭɱɧɭɸ ɢ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɨɤɧɟ, ɝɞɟ ɬɚɤɠɟ ɦɨɠɧɨ ɢ 

ɭɡɧɚɬɶ, ɝɞɟ ɜɨɡɧɢɤɥɢ ɩɪɨɛɥɟɦɵ ɫ ɩɨɦɨɳɶɸ ɞɨɛɚɜɥɟɧɧɨɣ ɬɪɚɫɫɢɪɨɜɤɢ ɜ ɬɟɫɬɚɯ 

(ɪɢɫɭɧɨɤ 24). 
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Ɋɢɫɭɧɨɤ 24 – ɉɪɢɦɟɪ ɬɟɫɬɢɪɨɜɚɧɢɹ 

4.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

ɂɧɬɟɪɮɟɣɫɵ ɩɪɨɟɤɬɢɪɨɜɚɥɢɫɶ ɫɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 2.4 ɬɟɤɭɳɟɝɨ ɞɨɤɭɦɟɧɬɚ. 

Ɏɨɪɦɚ “MenuForm” ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɟɫɬɶ «ɉɚɧɟɥɶ 

ɭɩɪɚɜɥɟɧɢɹ», ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɜɵɛɢɪɚɟɬɫɹ ɢ ɡɚɩɭɫɤɚɟɬɫɹ/ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɨɞɟɥɶ, ɚ 

ɬɚɤɠɟ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɨɛɳɢɣ ɬɚɣɦɟɪ ɪɚɛɨɬɵ ɦɨɞɟɥɢ. ȼ ɪɚɡɞɟɥɟ «ɍɩɪɚɜɥɟɧɢɹ ɦɨɞɟɥɶɸ» 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ, ɱɬɨ ɨɬɨɛɪɚɠɚɬɶ ɢɥɢ ɫɤɪɵɬɶ ɧɚ ɫɚɦɨɣ ɦɨɞɟɥɢ. Ɍɚɤɠɟ ɧɚ 

ɧɟɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɤ ɪɟɞɚɤɬɨɪɚɦ ɦɚɪɲɪɭɬɨɜ ɢ ɫɜɟɬɨɮɨɪɨɜ. 
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Ɋɢɫɭɧɨɤ 25 – ɂɧɬɟɪɮɟɣɫ “MenuForm” 

Ɏɨɪɦɚ “ModelForm” ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɨɤɧɨ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 

ɜɢɡɭɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ (ɪɢɫɭɧɨɤ 26). ɇɚ ɧɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɮɨɧɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɯɟɦɵ ɞɨɪɨɝ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢ 

ɬɟɯ, ɱɬɨ ɜɵɛɪɚɥ ɩɨɥɶɡɨɜɚɬɟɥɶ. 

 
Ɋɢɫɭɧɨɤ 26 – ɂɧɬɟɪɮɟɣɫ “ModelForm” 
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Ɏɨɪɦɚ “RoutesEditForm” ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɨɤɧɨ, ɝɞɟ ɨɬɨɛɪɚɠɚɟɬɫɹ 

ɫɩɢɫɨɤ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɚɪɲɪɭɬɨɜ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ, ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɦɨɠɟɬ ɢɡɦɟɧɹɬɶ, ɞɨɛɚɜɥɹɬɶ ɢ ɭɞɚɥɹɬɶ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɹɬɶ (ɪɢɫɭɧɨɤ 27). 

 
Ɋɢɫɭɧɨɤ 27 – ɂɧɬɟɪɮɟɣɫ “RoutesEditForm” 

Ɏɨɪɦɚ “TrafficLightsEditForm” ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɫɯɨɠɟɟ ɜɨ ɦɧɨɝɨɦ ɫ 

“RoutesEditForm” ɨɤɧɨ, ɝɞɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɩɢɫɨɤ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɫɜɟɬɨɮɨɪɨɜ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ, ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶ, ɞɨɛɚɜɥɹɬɶ ɢ 

ɭɞɚɥɹɬɶ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɹɬɶ (ɪɢɫɭɧɨɤ 28). 
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Ɋɢɫɭɧɨɤ 28 – ɂɧɬɟɪɮɟɣɫ “TrafficLightsEditForm” 

4.6 Ɉɩɢɫɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɚɡɵ ɞɚɧɧɵɯ 

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɪɟɲɟɧɢɢ ɛɚɡɚ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɥɨɤɚɥɶɧɨɟ 

ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ ɜ ɬɟɤɫɬɨɜɨɦ ɮɚɣɥɚɯ ɜɦɟɫɬɨ ɤɨɧɤɪɟɬɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ. Ɍɚɤɨɣ 

ɜɵɛɨɪ ɨɫɭɳɟɫɬɜɥɟɧ ɜ ɩɨɥɶɡɭ ɬɨɝɨ, ɱɬɨ ɷɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɛɟɡ 

ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ. Ɍɚɤɠɟ 

ɩɪɨɝɪɚɦɦɧɚɹ ɦɨɞɟɥɶ ɢɦɟɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɟ 

ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɳɢɬɵ ɢ ɡɚɧɢɦɚɸɬ ɦɚɥɵɣ ɨɛɴɟɦ ɩɚɦɹɬɢ, ɢ ɬɚɤɨɣ 

ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ. Ȼɚɡɚ ɞɚɧɧɵɯ 

ɠɟ ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ ɨɛɴɟɦ ɩɚɦɹɬɢ ɛɨɥɶɲɟ, ɱɟɦ ɡɚɧɢɦɚɸɬ ɫɚɦɢ ɞɚɧɧɵɟ. 

Ɋɚɛɨɬɚ ɫ ɮɚɣɥɚɦɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɩɪɨɰɟɫɫ ɫɱɢɬɵɜɚɧɢɹ ɢ ɡɚɩɢɫɢ 

ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 29). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɜ ɮɚɣɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɬɪɨɤɢ, ɝɞɟ 

ɤɚɠɞɨɟ ɫɜɨɣɫɬɜɨ ɨɬɞɟɥɟɧɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɚɡɞɟɥɢɬɟɥɟɦ. ɉɪɢ ɫɱɢɬɵɜɚɧɢɢ 

ɨɛɴɟɤɬɨɜ ɨɧɢ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɨɛɴɟɤɬɵ ɤɥɚɫɫɚ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɩɚɪɫɟɪɚ ɢ ɯɪɚɧɹɬɫɹ ɜ ɫɩɢɫɤɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɫɟɚɧɫɚ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. ɉɪɢ 

ɡɚɩɢɫɢ ɠɟ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɬɧɵɣ ɩɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɤɥɚɫɫɚ ɜ ɢɯ 

ɫɬɪɨɤɨɜɵɣ ɮɨɪɦɚɬ. 
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Ɋɢɫɭɧɨɤ 29 – ɋɯɟɦɚ ɫɬɪɭɤɬɭɪɵ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ 
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5 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɂɆɉɊɌȾ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ, ɜ 

ɤɨɬɨɪɵɣ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: 

- ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɞɜɢɠɟɧɢɹ; 

- ɫɨɡɞɚɧɢɟ ɦɚɪɲɪɭɬɨɜ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ; 

- ɪɚɡɦɟɳɟɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɜɟɬɨɮɨɪɨɜ. 

Кɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ: 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɥɚɝɚɟɬ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɜɧɟɞɪɟɧɢɹ 

ɫɜɟɬɨɮɨɪɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɱɚɫɬɶɸ ɂɌɋ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ ɂɆɉɊɌȾ. 

Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɫɜɟɬɨɮɨɪɚɦɢ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɚɥɝɨɪɢɬɦɚɦ, 

ɫ ɰɟɥɶɸ ɨɛɥɟɝɱɢɬɶ ɢɯ ɜɧɟɞɪɟɧɢɟ ɜ ɪɟɚɥɶɧɵɣ ɩɪɨɰɟɫɫ. ȼ ɧɟɣ ɩɪɨɢɫɯɨɞɢɬ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɩɨɬɨɤɚ, ɱɬɨ ɫɨɡɞɚɟɬ ɜɩɨɥɧɟ ɫɯɨɠɭɸ ɫ ɪɟɚɥɶɧɨɫɬɶɸ ɫɢɬɭɚɰɢɸ ɧɚ ɞɨɪɨɝɟ, ɫ ɤɨɬɨɪɨɣ 

ɢ ɞɨɥɠɧɵ ɫɩɪɚɜɥɹɬɶɫɹ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɫɜɟɬɨɮɨɪɵ ɫ ɢɯ ɢɧɧɨɜɚɰɢɨɧɧɵɦɢ 

ɚɥɝɨɪɢɬɦɚɦɢ. 

Ⱦɥɹ ɜɧɟɞɪɟɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɧɟɨɛɯɨɞɢɦ ɥɢɲɶ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫ 

ɰɟɥɶɸ ɩɨɞɞɟɪɠɢɜɚɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɩɪɨɝɪɚɦɦɧɵɦ 

ɩɪɨɞɭɤɬɨɦ ɟɦɭ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: ɭɩɪɚɜɥɟɧɢɟ 

ɦɨɞɟɥɶɸ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɨɜ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɫɜɟɬɨɮɨɪɨɜ, ɚ ɬɚɤɠɟ 

ɡɚɞɚɧɢɟ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɦɚɲɢɧɚɦɢ. 

ɍɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɤɢ ɩɨɥɶɡɨɜɚɬɟɥɹ: 

ȼ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɂɆɉɊɌȾ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɨɩɵɬɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

Ⱦɚɧɧɨɟ ɥɢɰɨ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɨɛɹɡɚɧɧɨɫɬɢ: 

- ɧɚɫɬɪɚɢɜɚɬɶ ɢ ɭɩɪɚɜɥɹɬɶ ɦɨɞɟɥɶɸ; 
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- ɢɡɦɟɧɹɬɶ ɚɥɝɨɪɢɬɦɵ ɫɜɟɬɨɮɨɪɨɜ ɜ ɢɫɯɨɞɧɨɦ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵ; 

- ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɦɚɪɲɪɭɬɵ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ; 

- ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɫɜɟɬɨɮɨɪɵ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ȼ ɫɨɫɬɚɜ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɩɨɥɶɡɨɜɚɬɟɥɸ, 

ɜɤɥɸɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɭɦɟɧɢɟ ɪɚɛɨɬɚɬɶ ɫ ɤɨɦɩɶɸɬɟɪɨɦ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ Ɉɋ Windows; 

- ɡɧɚɧɢɟ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ; 

- ɭɦɟɧɢɟ ɪɚɛɨɬɚɬɶ ɜ ɫɪɟɞɟ Visual Studio; 

- ɧɚɜɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ ɹɡɵɤɟ C#. 

ɉɟɪɟɱɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ 

ɨɡɧɚɤɨɦɢɬɶɫɹ ɩɨɥɶɡɨɜɚɬɟɥɸ: 

Ɏɚɣɥ “readme.md” ɜ ɪɟɩɨɡɢɬɨɪɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

Вɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɮɭɧɤɰɢɢ, ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɨɬɨɪɵɯ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɩɪɨɝɪɚɦɦɚ: 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ: 

- ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɚɦɢ ɦɨɞɟɥɢ; 

- ɨɬɨɛɪɚɠɟɧɢɹ ɨɤɧɚ ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ; 

- ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ; 

- ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɜɟɬɨɮɨɪɚ; 

- ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ; 

- ɢɦɢɬɚɰɢɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ. 

ɍɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ: 

ɉɪɨɝɪɚɦɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ: 

- Ɉɋ Windows, ɧɚɱɢɧɚɹ ɨɬ ɜɟɪɫɢɢ XP ɢ ɜɵɲɟ; 

- ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Visual Studio; 

- .Net Framework, ɧɚɱɢɧɚɹ ɨɬ ɜɟɪɫɢɢ 4.7.2 ɢ ɜɵɲɟ. 

Ⱥɩɩɚɪɚɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ: 

ɉɪɟɞɴɹɜɥɹɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɫɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɢɫɩɨɥɶɡɭɟɦɨɣ Ɉɋ, ɚ ɬɚɤɠɟ: 
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- ɞɨɩɨɥɧɢɬɟɥɶɧɨ 128 ɆȻ ɈɁɍ ɤ ɦɢɧɢɦɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ Ɉɋ; 

- 50 ɆȻ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ. 

ɋɨɫɬɚɜ ɢ ɫɨɞɟɪɠɚɧɢɟ ɞɢɫɬɪɢɛɭɬɢɜɧɨɝɨ ɧɨɫɢɬɟɥɹ ɞɚɧɧɵɯ: 

ȼ ɫɨɫɬɚɜ ɞɢɫɬɪɢɛɭɬɢɜɚ (ɪɟɩɨɡɢɬɨɪɢɹ ɩɪɨɟɤɬɚ) ɜɯɨɞɢɬ ɩɪɨɟɤɬ Visual Studio 

ɫ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɩɪɨɝɪɚɦɦɵ. 

ɉɨɪɹɞɨɤ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ ɢ ɩɪɨɝɪɚɦɦ: 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɂɆɉɊɌȾ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɩɪɨɟɤɬ 

“PSMoTR.sln” ɜ Visual Studio ɢ ɜɵɩɨɥɧɢɬɶ ɡɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɠɟ ɜ ɤɨɪɧɟɜɨɣ 

ɩɚɩɤɟ ɩɪɨɟɤɬɚ ɧɚɣɬɢ ɢ ɨɬɤɪɵɬɶ ɩɚɩɤɭ “/bin/debug” / “/bin/release” ɢ ɡɚɩɭɫɬɢɬɶ 

ɮɚɣɥ “PSMoTR.exe”. 

ɉɨɪɹɞɨɤ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ: 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨ, ɟɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɣɫɬɜɢɣ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɩɭɧɤɬɟ «ɉɨɪɹɞɨɤ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ ɢ ɩɪɨɝɪɚɦɦ», ɧɚ 

ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ ɨɬɨɛɪɚɡɢɥɢɫɶ ɨɤɧɚ ɩɪɢɥɨɠɟɧɢɹ ɛɟɡ ɜɵɞɚɱɢ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɫɨɨɛɳɟɧɢɣ ɨ ɫɛɨɟ ɜ ɪɚɛɨɬɟ. 

Ɉɩɢɫɚɧɢɟ ɜɫɟɯ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ (ɬɚɛɥɢɰɚ 6): 

Ɍɚɛɥɢɰɚ 6 – Ɏɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
Ɏɭɧɤɰɢɢ Ɉɩɢɫɚɧɢɟ 

ɇɚɫɬɪɨɣɤɚ ɦɨɞɟɥɢ 
ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɝɟɧɟɪɢɪɭɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɜɵɛɨɪ 
ɦɨɞɟɥɢ, ɜɵɛɨɪ ɨɬɨɛɪɚɠɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ, ɨɬɤɪɵɬɢɟ ɨɤɨɧ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɦɚɪɲɪɭɬɨɜ ɢ ɫɜɟɬɨɮɨɪɨɜ 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ 
Ɂɚɩɭɫɤ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɪɢɨɫɬɚɧɨɜɤɚ / ɜɨɡɨɛɧɨɜɥɟɧɢɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɨɫɬɚɧɨɜɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɨɜ / 
ɫɜɟɬɨɮɨɪɨɜ 

Ⱦɨɛɚɜɥɟɧɢɟ, ɢɡɦɟɧɟɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɛɴɟɤɬɨɜ 

ɂɡɦɟɧɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ 

ɂɡɦɟɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɚ ɜɵɛɪɚɧɧɨɣ 
ɦɨɞɟɥɢ ɜ ɮɚɣɥɟ ɤɥɚɫɫɚ ɫ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ 

 
Ɉɩɢɫɚɧɢɟ ɨɩɟɪɚɰɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ (ɬɚɛɥɢɰɚ 7): 
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Ɍɚɛɥɢɰɚ 7 – Ɉɩɟɪɚɰɢɢ ɮɭɧɤɰɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
Ɏɭɧɤɰɢɹ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɍɫɥɨɜɢɹ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ 

ɞɟɣɫɬɜɢɹ 
Ɉɫɧɨɜɧɵɟ ɞɟɣɫɬɜɢɹ Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ 

ɞɟɣɫɬɜɢɹ 
ɇɚɫɬɪɨɣɤɚ ɦɨɞɟɥɢ    

ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ 
ɝɟɧɟɪɚɰɢɣ ɚɜɬɨ 
ɤɚɠɞɵɟ 2 ɫɟɤɭɧɞɵ 

ȼɵɛɪɚɧɚ ɨɩɰɢɹ 
«ɇɨɜɚɹ ɝɟɧɟɪɚɰɢɹ 
ɚɜɬɨ», ɦɨɞɟɥɶ ɧɟ 
ɡɚɩɭɳɟɧɚ 

ȼɵɛɪɚɬɶ ɩɨɥɟ ɞɥɹ 
ɜɜɨɞɚ ɧɚɩɪɨɬɢɜ 
ɨɩɰɢɢ 

ȼɜɟɫɬɢ ɱɢɫɥɨ (ɨɬ 1 ɞɨ 
30) 

ɍɛɪɚɬɶ ɮɨɤɭɫ ɫ 
ɩɨɥɹ ɞɥɹ ɜɜɨɞɚ 

ȼɵɛɨɪ ɦɨɞɟɥɢ Ɇɨɞɟɥɶ ɧɟ 
ɡɚɩɭɳɟɧɚ 

- ȼɵɛɨɪ ɨɞɧɨɣ ɢɡ ɨɩɰɢɣ 
ɜɵɛɨɪɚ ɦɨɞɟɥɢ 

- 

Ɉɬɨɛɪɚɠɟɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɧɚ 
ɦɨɞɟɥɢ 

- - ȼɵɛɨɪ ɨɩɰɢɣ ɞɥɹ 
ɨɬɨɛɪɚɠɟɧɢɹ 

- 

Ɉɬɤɪɵɬɢɟ ɪɟɞɚɤɬɨɪɚ 
ɦɚɪɲɪɭɬɨɜ / 
ɫɜɟɬɨɮɨɪɨɜ 

Ɇɨɞɟɥɶ ɧɟ 
ɡɚɩɭɳɟɧɚ 

- ɇɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ 
«Ɉɬɤɪɵɬɶ ɪɟɞɚɤɬɨɪ 
ɦɚɪɲɪɭɬɨɜ» / «Ɉɬɤɪɵɬɶ 
ɪɟɞɚɤɬɨɪ ɫɜɟɬɨɮɨɪɨɜ» 

Ɂɚɤɪɵɬɶ ɨɤɧɨ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɩɨ ɡɚɜɟɪɲɟɧɢɸ 
ɞɟɣɫɬɜɢɣ ɬɚɦ 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ    
Ɂɚɩɭɫɤ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɇɨɞɟɥɶ ɧɟ 
ɡɚɩɭɳɟɧɚ 

- ɇɚɠɚɬɢɟ ɧɚ ɤɧɨɩɤɭ 
«ɋɬɚɪɬ» 

- 

ɉɪɢɨɫɬɚɧɨɜɤɚ / 
ɜɨɡɨɛɧɨɜɥɟɧɢɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɇɨɞɟɥɶ ɡɚɩɭɳɟɧɚ - ɇɚɠɚɬɢɟ ɧɚ ɤɧɨɩɤɭ 
«ɉɚɭɡɚ / ɉɪɨɞɨɥɠɢɬɶ» 

- 

Ɉɫɬɚɧɨɜɤɚ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɇɨɞɟɥɶ ɡɚɩɭɳɟɧɚ - ɇɚɠɚɬɢɟ ɧɚ ɤɧɨɩɤɭ 
«ɋɬɨɩ» 

- 

Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɨɜ / ɫɜɟɬɨɮɨɪɨɜ    
Ⱦɨɛɚɜɥɟɧɢɟ 
ɦɚɪɲɪɭɬɚ / 
ɫɜɟɬɨɮɨɪɚ 

Ɉɬɤɪɵɬ ɪɟɞɚɤɬɨɪ 
ɦɚɪɲɪɭɬɨɜ / 
ɫɜɟɬɨɮɨɪɨɜ 

ȼɵɛɨɪ ɩɨɫɥɟɞɧɟɣ 
ɫɬɪɨɤɢ ɜ ɬɚɛɥɢɰɟ 

ȼɜɨɞ ɩɚɪɚɦɟɬɪɨɜ ɜ 
ɫɬɪɨɤɭ 

ɇɚɠɚɬɶ ɧɚ 
ɤɥɚɜɢɲɭ “Enter” 

ɂɡɦɟɧɟɧɢɟ 
ɦɚɪɲɪɭɬɚ / 
ɫɜɟɬɨɮɨɪɚ 

Ɉɬɤɪɵɬ ɪɟɞɚɤɬɨɪ 
ɦɚɪɲɪɭɬɨɜ / 
ɫɜɟɬɨɮɨɪɨɜ 

ȼɵɛɨɪ 
ɧɟɨɛɯɨɞɢɦɨɣ 
ɫɬɪɨɤɢ ɜ ɬɚɛɥɢɰɟ 

ɂɡɦɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ 
ɫɬɪɨɤɢ 

ɇɚɠɚɬɶ ɧɚ 
ɤɥɚɜɢɲɭ “Enter” 

ɍɞɚɥɟɧɢɟ ɦɚɪɲɪɭɬɚ 
/ ɫɜɟɬɨɮɨɪɚ 

Ɉɬɤɪɵɬ ɪɟɞɚɤɬɨɪ 
ɦɚɪɲɪɭɬɨɜ / 
ɫɜɟɬɨɮɨɪɨɜ 

ȼɵɛɨɪ 
ɧɟɨɛɯɨɞɢɦɨɣ 
ɫɬɪɨɤɢ ɜ ɬɚɛɥɢɰɟ 

ɇɚɠɚɬɶ ɤɥɚɜɢɲɭ 
“Delete” 

- 

ɋɨɯɪɚɧɟɧɢɟ 
ɦɚɪɲɪɭɬɨɜ / 
ɫɜɟɬɨɮɨɪɨɜ 

Ɉɬɤɪɵɬ ɪɟɞɚɤɬɨɪ 
ɦɚɪɲɪɭɬɨɜ / 
ɫɜɟɬɨɮɨɪɨɜ 

- ɇɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ 
«ɋɨɯɪɚɧɢɬɶ ɜ ɮɚɣɥ» 

ɇɚɠɚɬɶ ɧɚ 
ɤɧɨɩɤɭ «ɈɄ» ɜ 
ɨɤɧɟ 
ɭɜɟɞɨɦɥɟɧɢɹ ɨɛ 
ɭɫɩɟɲɧɨɦ 
ɫɨɯɪɚɧɟɧɢɢ 

ɂɡɦɟɧɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ   
Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ 
ɚɥɝɨɪɢɬɦɚ 
ɫɜɟɬɨɮɨɪɚ ɦɨɞɟɥɢ 

ɉɪɨɝɪɚɦɦɚ ɧɟ 
ɡɚɩɭɳɟɧɚ, 
ɨɬɤɪɵɬ ɪɟɞɚɤɬɨɪ 
ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 

ȼɵɛɨɪ ɢ ɨɬɤɪɵɬɢɟ 
ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 
ɤɥɚɫɫɚ ɦɨɞɟɥɢ 
ɫɜɟɬɨɮɨɪɚ 

ȼɧɟɫɬɢ ɢɡɦɟɧɟɧɢɹ ɜ 
ɚɥɝɨɪɢɬɦ 

ɋɨɯɪɚɧɢɬɶ 
ɢɡɦɟɧɟɧɢɹ 

 
Аɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ: 

ɉɪɢ ɫɛɨɟ ɜ ɪɚɛɨɬɟ ɚɩɩɚɪɚɬɭɪɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 

ɫɢɫɬɟɦɵ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɫɥɟ:  

- ɩɟɪɟɡɚɝɪɭɡɤɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

- ɡɚɩɭɫɤɚ ɢɫɩɨɥɧɹɟɦɨɝɨ ɮɚɣɥɚ ɫɢɫɬɟɦɵ. 
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ɉɪɢ ɨɲɢɛɤɚɯ ɜ ɪɚɛɨɬɟ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ (ɤɪɨɦɟ ɧɨɫɢɬɟɥɟɣ ɞɚɧɧɵɯ ɢ 

ɩɪɨɝɪɚɦɦ) ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ Ɉɋ. 

ɉɪɢ ɨɲɢɛɤɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ (Ɉɋ ɢ ɞɪɚɣɜɟɪɵ 

ɭɫɬɪɨɣɫɬɜ), ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ Ɉɋ. 

ɉɪɢ ɧɟɜɟɪɧɵɯ ɞɟɣɫɬɜɢɹɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɧɟɜɟɪɧɵɯ ɮɨɪɦɚɬɚɯ ɢɥɢ 

ɧɟɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɹɯ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɫɢɫɬɟɦɚ ɜɵɞɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɨɨɛɳɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ, 

ɩɪɟɞɲɟɫɬɜɨɜɚɜɲɟɟ ɧɟɜɟɪɧɨɣ (ɧɟɞɨɩɭɫɬɢɦɨɣ) ɤɨɦɚɧɞɟ ɢɥɢ ɧɟɤɨɪɪɟɤɬɧɨɦɭ ɜɜɨɞɭ 

ɞɚɧɧɵɯ. ȼ ɫɥɭɱɚɟ ɢɧɨɣ ɧɟɢɡɜɟɫɬɧɨɣ ɨɲɢɛɤɢ ɫɥɟɞɭɟɬ ɫɨɨɛɳɢɬɶ ɪɚɡɪɚɛɨɬɱɢɤɭ 

ɩɪɨɝɪɚɦɦɵ ɨ ɩɪɨɛɥɟɦɟ. 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɫɜɨɟɧɢɸ: 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɨɫɜɨɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɂɆɉɊɌȾ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ 

ɫɥɟɞɭɸɳɟɟ: 

- ɩɪɚɜɢɥɚ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

- ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɨɛɪɚɳɟɧɢɸ ɢ ɪɚɛɨɬɟ ɫ Ɉɋ Windows; 

- ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɧɚ ɹɡɵɤɟ C#; 

- ɧɚɫɬɨɹɳɢɣ ɪɚɡɞɟɥ «Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ». 
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6 ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ȼȺɋɍɊɋ ɫ ɩɨɦɨɳɶɸ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɹɞ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, 

ɡɚɤɥɸɱɚɸɳɢɯɫɹ ɜ ɫɢɦɭɥɹɰɢɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɫɢɬɭɚɰɢɢ ɧɚ ɡɚɞɚɧɧɨɦ ɭɱɚɫɬɤɟ 

ɞɨɪɨɝɢ. ȼ ɤɚɱɟɫɬɜɟ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ ɞɥɹ 

ȼȺɋɍɊɋ ɜɵɛɪɚɧɵ ɭɠɟ ɭɩɨɦɹɧɭɬɵɟ ɪɚɧɟɟ ɋɋɍɊɋ ɢ ȺɋɍɊɋ. 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɸɬɫɹ ɡɚɞɚɜɚɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɝɟɧɟɪɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɤɚɠɞɵɟ 2 ɫɟɤɭɧɞɵ (ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ) ɫɨ 

ɫɥɭɱɚɣɧɵɦɢ ɦɚɪɲɪɭɬɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɜɵɛɪɚɧɵ ɞɜɚ ɫɢɦɦɟɬɪɢɱɧɵɯ ɫɯɟɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɤɪɟɫɬɤɚ, ɦɟɠɞɭ 

ɤɨɬɨɪɵɦɢ ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɨ ɪɚɫɫɬɨɹɧɢɸ ɭɱɚɫɬɨɤ ɞɨɪɨɝɢ. ɋ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ 

ɩɟɪɟɤɪɟɫɬɤɚ ɬɪɟɯɩɨɥɨɫɧɚɹ ɞɨɪɨɝɚ, ɝɞɟ ɞɜɟ ɫɨɧɚɩɪɚɜɥɟɧɧɵɟ ɩɨɥɨɫɵ ɪɟɝɭɥɢɪɭɸɬɫɹ 

ɫɜɟɬɨɮɨɪɚɦɢ ɜɢɞɚ «ɫɬɪɟɥɤɚ ɧɚɥɟɜɨ» ɢ «ɤɪɭɝɥɵɣ ɫɜɟɬɨɮɨɪ» (ɩɭɧɤɬ 6.1 ɉȾȾ ɊɎ 

[22]). 

ȼɵɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɸɬɫɹ: 

- ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɦɨɞɟɥɶ ɪɚɡɪɟɲɢɥɚ ɞɨɪɨɠɧɭɸ ɫɢɬɭɚɰɢɸ: ɷɮɮɟɤɬɢɜɧɟɟ 

ɛɭɞɟɬ ɬɨɬ ɚɥɝɨɪɢɬɦ, ɫ ɤɨɬɨɪɵɦ ɦɨɞɟɥɶ ɡɚɬɪɚɬɢɬ ɦɟɧɶɲɟɟ ɜɪɟɦɹ ɞɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ 

ɜɫɟ ɚɜɬɨɦɨɛɢɥɢ ɡɚɤɨɧɱɚɬ ɫɜɨɟ ɞɜɢɠɟɧɢɟ ɢ ɞɨɪɨɝɚ ɨɤɚɠɟɬɫɹ ɩɭɫɬɨɣ; 

- ɤɨɥɢɱɟɫɬɜɨ ɡɚɬɨɪɨɜ ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ: ɫɥɭɱɚɣ, ɤɨɝɞɚ ɚɜɬɨɦɨɛɢɥɢ ɧɟ ɦɨɝɭɬ 

ɩɨɦɟɫɬɢɬɶɫɹ ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɦ ɞɥɢɧɨɣ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ ɢ ɜɵɧɭɠɞɟɧɵ ɨɫɬɚɜɚɬɶɫɹ 

ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ (ɪɢɫɭɧɨɤ 30), ɱɬɨ, ɩɪɢɦɟɱɚɬɟɥɶɧɨ, ɹɜɥɹɟɬɫɹ ɧɚɪɭɲɟɧɢɟɦ ɩɭɧɤɬɚ 

13.2 ɉȾȾ ɊɎ, ɨɞɧɚɤɨ ɜ ɠɢɡɧɢ ɡɚɱɚɫɬɭɸ ɜɨɡɧɢɤɚɟɬ ɢ ɩɪɢɜɨɞɢɬ ɤ ɡɚɬɨɪɚɦ [23]. 
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Ɋɢɫɭɧɨɤ 30 – ɉɪɢɦɟɪ ɡɚɬɨɪɚ ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ 

Ɍɚɤɠɟ ɜɨɡɦɨɠɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɞɜɢɠɟɧɢɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɫɨɜɫɟɦ, ɤɨɝɞɚ 

ɜɫɬɪɟɱɚɸɬɫɹ ɱɟɬɵɪɟ ɦɚɲɢɧɵ ɫ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɡ-ɡɚ ɡɚɬɨɪɚ ɧɚ 

ɩɟɪɟɤɪɟɫɬɤɟ, ɝɞɟ ɤɚɠɞɵɣ ɭɠɟ ɧɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɭɩɢɬɶ ɞɪɭɝɨɦɭ, ɞɟɣɫɬɜɭɹ 

ɫɨɝɥɚɫɧɨ ɚɥɝɨɪɢɬɦɭ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ (ɪɢɫɭɧɨɤ 31). 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɬ ɫɦɵɫɥɚ ɢɡɦɟɪɹɬɶ ɜɪɟɦɹ ɢ ɷɬɨ ɨɬɪɚɠɚɟɬ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɚɥɝɨɪɢɬɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɚ, ɟɫɥɢ ɜɨɡɧɢɤɚɟɬ ɞɚɧɧɚɹ ɫɢɬɭɚɰɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 31 – ɉɪɢɦɟɪ ɩɨɥɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɞɜɢɠɟɧɢɹ 

Ȼɵɥɨ ɩɪɨɜɟɞɟɧɨ 12 ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ɍɚɛɥɢɰɚ 8 ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 

ɢɫɫɥɟɞɨɜɚɧɢɹ. ȿɫɥɢ ɜɨɡɧɢɤɚɥɚ ɫɢɬɭɚɰɢɹ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɩɨɥɧɨɦɭ ɩɪɟɤɪɚɳɟɧɢɸ 

ɞɜɢɠɟɧɢɹ (ɪɢɫɭɧɨɤ 31), ɬɨ ɜ ɤɨɥɨɧɤɟ «ȼɪɟɦɹ» ɫɬɚɜɢɥɫɹ «-» ɢ ɜ ɫɤɨɛɤɚɯ 

ɭɤɚɡɵɜɚɥɨɫɶ ɜɪɟɦɹ, ɤɨɝɞɚ ɷɬɨ ɩɪɨɢɡɨɲɥɨ. 
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Ɍɚɛɥɢɰɚ 8 – Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɞɟɥɟɣ ɋɋɍɊɋ, ȺɋɍɊɋ ɢ ȼȺɋɍɊɋ 
№ ɂɧɬɟɧɫɢɜɧɨɫɬɶ 

ɩɨɬɨɤɚ 

ɋɋɍɊɋ ȺɋɍɊɋ ȼȺɋɍɊɋ 

ȼɪɟɦɹ 

(ɫ) 

Ʉɨɥ-ɜɨ 

ɡɚɬɨɪɨɜ 

ȼɪɟɦɹ 

(ɫ) 

Ʉɨɥ-ɜɨ 

ɡɚɬɨɪɨɜ 

ȼɪɟɦɹ 

(ɫ) 

Ʉɨɥ-ɜɨ 

ɡɚɬɨɪɨɜ 

1 5 87 0 88 0 87 0 

2 5 90 0 75 0 75 0 

3 5 97 0 97 0 97 0 

4 10 150 1 120 0 120 0 

5 10 145 0 119 0 128 0 

6 10 145 0 130 0 125 0 

7 15 145 0 125 0 143 0 

8 15 266 6 187 2 188 1 

9 15 161 1 148 0 155 0 

10 20 - (144) 1 - (133) 3 228 0 

11 20 - (150) 1 188 2 213 0 

12 20 - (112) 1 - (120) 1 178 0 

 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ 1-3 ɩɪɢ ɧɢɡɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɤɚɠɞɵɣ ɢɡ 

ɚɥɝɨɪɢɬɦɨɜ ɭɫɩɟɲɧɨ ɫɩɪɚɜɢɥɫɹ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɫɜɨɟɣ ɡɚɞɚɱɢ. ɉɨ ɦɟɪɟ ɪɨɫɬɚ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ 2, 4-6, 8, 9 ȺɋɍɊɋ ɢ ȼȺɋɍɊɋ 

ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬ ɥɭɱɲɟ, ɱɟɦ ɋɋɍɊɋ. ȼ 7 ɷɤɫɩɟɪɢɦɟɧɬɟ ȼȺɋɍɊɋ ɩɨɤɚɡɚɥ 

ɪɟɡɭɥɶɬɚɬɵ ɱɭɬɶ ɯɭɠɟ, ɱɟɦ ȺɋɍɊɋ, ɧɨ ɷɬɨ ɫɤɨɪɟɟ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ. Ɉɞɧɚɤɨ ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 10, 12 ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɨɫɬɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɋɋɍɊɋ 

ɩɟɪɟɫɬɚɥ ɷɮɮɟɤɬɢɜɧɨ ɪɟɲɚɬɶ ɞɨɪɨɠɧɭɸ ɫɢɬɭɚɰɢɸ, ɩɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɪɚɡ 

ɩɪɟɤɪɚɳɚɥɨɫɶ ɞɜɢɠɟɧɢɟ (ɪɢɫɭɧɨɤ 31), ɩɪɢɱɟɦ ȺɋɍɊɋ ɬɚɤɠɟ ɞɨɩɭɫɤɚɥ 

ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ. Ɉɞɧɚɤɨ ɬɭɬ ȼȺɋɍɊɋ ɩɨɤɚɡɚɥ ɧɚɢɥɭɱɲɢɟ 

ɪɟɡɭɥɶɬɚɬɵ, ɬɚɤ ɤɚɤ ɨɧ ɧɟ ɞɨɩɭɫɤɚɥ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɡɚɬɨɪɚ ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ, ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɤɪɚɳɟɧɢɹ ɞɜɢɠɟɧɢɹ, ɧɨ ɟɫɥɢ ȺɋɍɊɋ ɧɟ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ 

ɜɵɲɟɨɩɢɫɚɧɧɵɦɢ ɫɢɬɭɚɰɢɹɦɢ, ɬɨ ȼȺɋɍɊɋ ɬɟɪɹɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɧɢɦ, ɤɚɤ 

ɷɬɨ ɜɢɞɧɨ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ 11. 
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ɁȺɄɅɘɑȿɇɂȿ 

Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɬɚɥ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɂɆɉɊɌȾ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɟɪɜɨɣ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɜ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɛɵɥɢ 

ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ ɢ ɫɞɟɥɚɧɨ ɡɚɤɥɸɱɟɧɢɟ ɨ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɫɨɛɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

- ɨɩɪɟɞɟɥɟɧɵ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɩɪɨɞɭɤɬɚ; 

- ɨɩɪɟɞɟɥɟɧɵ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɷɥɟɦɟɧɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɴɟɤɬɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɹɡɵɤ ɢ ɫɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ; 

- ɜɵɩɨɥɧɟɧɚ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

- ɨɩɢɫɚɧ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ. 

Ɍɚɤɠɟ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ ɩɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɩɨ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ 

ɚɥɝɨɪɢɬɦɨɜ ɋɋɍɊɋ, ȺɋɍɊɋ ɢ ȼȺɋɍɊɋ ɜ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɩɪɨɝɪɚɦɦɟ ɂɆɉɊɌȾ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɥɟɞɧɟɣ ɰɟɥɢ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɢ ɫɪɚɜɧɟɧɢɸ 

ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɹɞ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɨ ɤɨɬɨɪɵɦ 

ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɟɫɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ 

ɧɢɡɤɚɹ, ɬɨ ɋɋɍɊɋ ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ ɚɥɝɨɪɢɬɦɨɦ ɢ ɦɨɠɟɬ ɷɮɮɟɤɬɢɜɧɨ 

ɫɩɪɚɜɥɹɬɶɫɹ ɫɨ ɫɜɨɟɣ ɡɚɞɚɱɟɣ. ɉɨ ɦɟɪɟ ɪɨɫɬɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɩɟɪɟɣɬɢ ɧɚ ȺɋɍɊɋ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɛɵɫɬɪɟɟ ɢ ɢɡɛɢɪɚɬɟɥɶɧɟɟ 

ɪɚɡɝɪɭɠɚɟɬ ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɨɬɨɤ, ɚ ɫɢɝɧɚɥɵ ɫɜɟɬɨɮɨɪɨɜ ɧɟ ɝɨɪɹɬ «ɜɯɨɥɨɫɬɭɸ», 

ɤɚɤ ɷɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɋɋɍɊɋ. Ɉɞɧɚɤɨ ɩɪɢ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɬɨɤɚ 

ȺɋɍɊɋ ɦɨɠɟɬ ɞɨɩɭɫɤɚɬɶ ɡɚɬɨɪɵ ɧɚ ɩɟɪɟɤɪɟɫɬɤɚɯ, ɟɫɥɢ ɢɦɟɸɬɫɹ ɨɝɪɚɧɢɱɟɧɧɵɟ 

ɫɟɝɦɟɧɬɵ ɞɨɪɨɝ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɪɭɞɧɨɪɚɡɪɟɲɢɦɵɦ ɫɢɬɭɚɰɢɹɦ. ɇɨ ɫ 

ɬɚɤɨɣ ɩɪɨɛɥɟɦɨɣ ɦɨɠɟɬ ɫɩɪɚɜɢɬɶɫɹ ɚɜɬɨɪɫɤɢɣ ɚɥɝɨɪɢɬɦ ȼȺɋɍɊɋ. ɂɫɯɨɞɹ ɢɡ 

ɷɬɨɝɨ, ɢɦɟɟɬ ɫɦɵɫɥ ɜɧɟɞɪɢɬɶ ɜ ɪɟɚɥɶɧɵɣ ɩɪɨɰɟɫɫ ȼȺɋɍɊɋ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɞɨɤɚɡɚɥ 
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ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɩɨɬɨɤɚ ɧɚ ɩɟɪɟɤɪɟɫɬɤɚɯ 

ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɧɢɦɢ. 

ɉɨɥɭɱɟɧɧɵɣ ɜ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ, ɚ ɨɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ȼȺɋɍɊɋ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɧɚ ɪɟɚɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɬɨɮɨɪɨɜ. 

Ɍɚɤɠɟ ɩɥɚɧɢɪɭɟɬɫɹ ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ ɩɪɨɜɟɫɬɢ ɞɚɥɶɧɟɣɲɢɟ 

ɭɥɭɱɲɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɞɚɤɬɨɪɨɜ ɦɚɪɲɪɭɬɨɜ ɢ ɫɜɟɬɨɮɨɪɨɜ, ɞɨɛɚɜɢɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɨ ɤɨɬɨɪɵɦ ɛɭɞɟɬ 

ɫɬɪɨɢɬɶɫɹ ɦɨɞɟɥɶ. ȿɫɬɶ ɩɥɚɧɵ ɩɨ ɭɥɭɱɲɟɧɢɸ ɩɪɨɰɟɫɫɚ ɢɦɢɬɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɞɜɢɠɟɧɢɹ, ɜ ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɭɥɭɱɲɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ ɞɜɢɠɟɧɢɹ ɢ 

ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɗɮɮɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɜ 

ɛɭɞɭɳɟɦ ɛɭɞɟɬ ɩɨɞɤɥɸɱɟɧɢɟ ɧɟɣɪɨɫɟɬɟɣ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɬɪɚɧɫɩɨɪɬɚ ɢ 

ɚɧɚɥɢɡɚ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬɫɹ ɬɪɚɧɫɩɨɪɬɭ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ 

ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪɟɫɬɤɚ, ɱɬɨ ɭɥɭɱɲɢɬ ɜɵɱɢɫɥɟɧɢɟ ɜɪɟɦɟɧɢ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɫɢɝɧɚɥɚ ɞɥɹ ɚɞɚɩɬɢɜɧɵɯ ɫɜɟɬɨɮɨɪɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɚɪɢɚɧɬ ɪɚɡɜɢɬɢɹ ɢɞɟɢ ɢ 

ɩɪɢɧɹɬɢɹ ɭɱɚɫɬɢɹ ɜ ɪɟɚɥɢɡɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɫɜɟɬɨɮɨɪɚɦɢ ɜ ɢɡɜɟɫɬɧɵɯ 

ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɲɟɧɢɹɯ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɧɚɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ 

ɂɆɉɊɌȾ.
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

HID: ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɱɟɥɨɜɟɤɨɦ (ɚɧɝɥ. Human Interface Device).  

IEEE: ɢɧɫɬɢɬɭɬ ɢɧɠɟɧɟɪɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɢ ɷɥɟɤɬɪɨɧɢɤɢ (ɚɧɝɥ. Institute of 

Electrical and Electronics Engineers).  

LINQ: ɹɡɵɤ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɡɚɩɪɨɫɨɜ (ɚɧɝɥ. Language-Integrated Query).  

SRS: ɫɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɚɧɝɥ. Software 

Requirements Specification).  

UI: ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ (ɚɧɝɥ. User Interface).  

XML: ɪɚɫɲɢɪɹɟɦɵɣ ɹɡɵɤ ɪɚɡɦɟɬɤɢ (ɚɧɝɥ. eXtensible Markup Language).  

ȺɋɍɊɋ: ɚɞɚɩɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ.  

ȼȺɋɍɊɋ: ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɚɹ ɚɞɚɩɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɵ 

ɫɜɟɬɨɮɨɪɨɜ.  

ȼɄɊ: ɜɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ.  

ɂɆɉɊɌȾ: ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɞɜɢɠɟɧɢɹ.  

ɂɌɋ: ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ.  

ɆȻ: ɦɟɝɚɛɚɣɬ.  

ɈɁɍ: ɨɩɟɪɚɬɢɜɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ.  

Ɉɋ: ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ.  

ɉɈ: ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ.  

ɋɋɍɊɋ: ɫɬɚɧɞɚɪɬɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɵ ɫɜɟɬɨɮɨɪɨɜ.  
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