
 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ 

  

 

ɍɌȼȿɊɀȾȺЮ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

_________ Ƚ. Ɇ. Цɢɛɭɥɶɫɤɢɣ 
ɩɨɞɩɢɫɶ 

«____» ____________ 2019 ɝ. 

      

  

   

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

09.03.02 — ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ 

Ɇɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɦɧɨɝɨɰɟɥɟɜɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ȾɁɁ 

 

  

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ         ɞɨɰɟɧɬ ɤɚɮ. ɋɂɂ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ Ɋ. ȼ. Ȼɪɟɠɧɟɜ 
           ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ȼɵɩɭɫɤɧɢɤ                             Ⱦ. Ⱥ. Ɇɢɧɢɛɚɟɜɚ 
                     ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 

 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2019 



 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ «Ɇɨɞɭɥɶ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɦɧɨɝɨɰɟɥɟɜɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ȾɁɁ». 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ             __________              Ɋ. ȼ. Ȼɪɟɠɧɟɜ 
                ɩɨɞɩɢɫɶ, ɞɚɬɚ 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ 

  

 

ɍɌȼȿɊɀȾȺЮ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

_________ Ƚ. Ɇ. Цɢɛɭɥɶɫɤɢɣ 
ɩɨɞɩɢɫɶ 

«____» ____________ 2019 ɝ. 

      

  

   

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ фоɪɦе ɛɚɤɚɥɚɜɪɫɤоɣ ɪɚɛоɬы 

 

 

 

 

 

 

 

 

 

 



 

ɋɬɭɞɟɧɬɭ Ɇɢɧɢɛɚɟɜɨɣ Ⱦɚɪɶɟ Ⱥɧɞɪɟɟɜɧɟ. 

Ƚɪɭɩɩɚ Ʉɂ15-11Ȼ, ɧɚɩɪɚɜɥɟɧɢɟ 09.03.02 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ 
ɬɟɯɧɨɥɨɝɢɢ».  

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɇɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɰɟɫɫɚɦɢ ɦɧɨɝɨɰɟɥɟɜɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ȾɁɁ».  

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 6523/ɫ ɨɬ 16 ɦɚɹ 2019 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ɋ. ȼ. Ȼɪɟɠɧɟɜ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɫɢɫɬɟɦ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɂɄɂɌ ɋɎɍ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ.  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɡɚɞɚɧɢɟ ɧɚ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ, 
ɩɨɥɭɱɟɧɧɨɟ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨ-ɭɱɟɛɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ "ɂɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɩɨɞɞɟɪɠɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ" ɂɄɂɌ ɋɎɍ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  

  ȼɜɟɞɟɧɢɟ;  
  Ƚɥɚɜɚ 1. Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɜ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ;  
  ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1;  
  Ƚɥɚɜɚ 2. Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ 

ɩɪɨɰɟɫɫɨɜ;  
  ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2;  
  Ɂɚɤɥɸɱɟɧɢɟ;  
  ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ;  
  ɉɪɢɥɨɠɟɧɢɹ Ⱥ–Ƚ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɩɪɟɡɟɧɬɚɰɢɹ «Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ». 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ   __________       Ɋ. ȼ. Ȼɪɟɠɧɟɜ 
                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ __________                    Ⱦ. Ⱥ. Ɇɢɧɢɛɚɟɜɚ 
                ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

«____» ____________ 2019 ɝ. 

 
 
 
 



 

 
Ƚɪɚфɢɤ 

 
 

ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɦ ɧɚɩɪɚɜɥɟɧɢɹ 
09.03.02 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ». 
 

Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 1. 

 
Ɍɚɛɥɢɰɚ 1 — Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 
Ɋɟɡɭɥɶɬɚɬ 

ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɚ 

ɉɪɢɦɟɱɚɧɢɟ 
ɪɭɤɨɜɨɞɢɬɟɥɹ 

(ɨɬɦɟɬɤɚ ɨ 
ɜɵɩɨɥɧɟɧɢɢ ɷɬɚɩɚ) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɵ 
ɪɚɛɨɬɵ 

28.01 —10.02 
Ʉɪɚɬɤɨɟ ɷɫɫɟ ɩɨ 
ɬɟɦɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɋɛɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ 

11.02 — 18.02 
ɋɩɢɫɨɤ ɢɫɬɨɱɧɢɤɨɜ 
ɥɢɬɟɪɚɬɭɪɵ 

ȼɵɩɨɥɧɟɧɨ 

Ⱥɧɚɥɢɡ ɫɨɛɪɚɧɧɵɯ 
ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ 

19.02 — 5.03 
Ɋɟɮɟɪɚɬ ɨ 
ɩɪɨɛɥɟɦɧɨ-
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ȼɵɩɨɥɧɟɧɨ 

ɍɬɨɱɧɟɧɢɟ  
ɢ ɨɛɨɫɧɨɜɚɧɢɟ 
ɚɤɬɭɚɥɶɧɨɫɬɢ, ɰɟɥɢ 
ɢ ɡɚɞɚɱ ȼɄɊ 

6.03 — 13.03 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɮɨɪɦɭɥɢɪɨɜɤɚ ɰɟɥɢ 
ɢ ɡɚɞɚɱ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɋɟɲɟɧɢɟ ɩɟɪɜɨɣ 
ɡɚɞɚɱɢ ȼɄɊ 

14.03 — 5.04 
Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɩɟɪɜɨɣ ɡɚɞɚɱɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɋɟɲɟɧɢɟ ɜɬɨɪɨɣ 
ɡɚɞɚɱɢ ȼɄɊ 

6.04 — 20.04 
Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɜɬɨɪɨɣ ɡɚɞɚɱɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɋɟɲɟɧɢɟ ɬɪɟɬɶɟɣ 
ɡɚɞɚɱɢ ȼɄɊ 

21.04 — 2.05 
Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɬɪɟɬɶɟɣ ɡɚɞɚɱɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɋɟɲɟɧɢɟ ɱɟɬɜɟɪɬɨɣ 
ɡɚɞɚɱɢ ȼɄɊ 

3.05 — 12.06 

Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɱɟɬɜɟɪɬɨɣ ɡɚɞɚɱɟ 
ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɉɨɞɝɨɬɨɜɤɚ ɞɨɤɥɚɞɚ 
ɢ ɩɪɟɡɟɧɬɚɰɢɢ ɩɨ 
ɬɟɦɟ ȼɄɊ 

13.06 — 14.06 
Ⱦɨɤɥɚɞ ɫ 
ɩɪɟɡɟɧɬɚɰɢɟɣ ɩɨ 
ɬɟɦɟ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ʉɨɦɩɨɧɨɜɤɚ ɨɬɱɟɬɚ 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ ȼɄɊ 

15.06 — 16.06 
Ɉɬɱɟɬ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

 
 



 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 
Ɋɟɡɭɥɶɬɚɬ 

ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɚ 

ɉɪɢɦɟɱɚɧɢɟ 
ɪɭɤɨɜɨɞɢɬɟɥɹ 

(ɨɬɦɟɬɤɚ ɨ 
ɜɵɩɨɥɧɟɧɢɢ ɷɬɚɩɚ) 

ɉɟɪɜɢɱɧɵɣ 
ɧɨɪɦɨɤɨɧɬɪɨɥɶ 

17.06 
ɉɨɹɫɧɢɬɟɥɶɧɚɹ 
ɡɚɩɢɫɤɚ, 
ɩɪɟɡɟɧɬɚɰɢɹ ɤ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 
ɡɚɳɢɬɚ ɪɟɡɭɥɶɬɚɬɨɜ 
ȼɄɊ 

19.06 
Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ 

ȼɵɩɨɥɧɟɧɨ 

ȼɬɨɪɢɱɧɵɣ 
ɧɨɪɦɨɤɨɧɬɪɨɥɶ  26.06 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ 
ɡɚɩɢɫɤɚ, 
ɩɪɟɡɟɧɬɚɰɢɹ ɤ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

ɂɬɨɝɨɜɵɣ 
ɧɨɪɦɨɤɨɧɬɪɨɥɶ 

28.06 
ɉɨɹɫɧɢɬɟɥɶɧɚɹ 
ɡɚɩɢɫɤɚ, 
ɩɪɟɡɟɧɬɚɰɢɹ ɤ ȼɄɊ 

ȼɵɩɨɥɧɟɧɨ 

Ɂɚɳɢɬɚ ȼɄɊ 01.07 

Ⱦɨɤɥɚɞ ɢ 
ɩɪɟɡɟɧɬɚɰɢɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ 
ɛɚɤɚɥɚɜɪɫɤɨɣ 
ɪɚɛɨɬɵ 

ȼɵɩɨɥɧɟɧɨ 

 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ    __________   Ɋ. ȼ. Ȼɪɟɠɧɟɜ 
                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
ɋɬɭɞɟɧɬ ɝɪɭɩɩɵ Ʉɂ15-11ɛ  __________              Ⱦ. Ⱥ. Ɇɢɧɢɛɚɟɜɚ 
                ɩɨɞɩɢɫɶ, ɞɚɬɚ 
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ȼȼȿȾȿɇɂȿ 

ȼ ɪɚɦɤɚɯ ɦɧɨɝɨɰɟɥɟɜɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɂɄɂɌ (ɞɚɥɟɟ ɆɐɊɋ ȾɁɁ ɢɥɢ ɋɢɫɬɟɦɚ) ɫɨɡɞɚёɬɫɹ 

ɩɨɞɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚɦɢ ɪɚɛɨɬ, ɞɥɹ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ 

ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ (ɞɚɥɟɟ Ɇɨɞɭɥɶ). 

ɋɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɝɟɬɟɪɨɝɟɧɧɨɣ, ɚ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɨɧɚ ɜɤɥɸɱɚɟɬ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɟɪɜɟɪɵ ɨɛɪɚɛɨɬɤɢ, ɜɵɩɨɥɧɹɸɳɢɟ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɷɬɚɩɵ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ȾɁɁ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ. ɋɢɫɬɟɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤ ɠɟ ɪɚɫɩɪɟɞɟɥɟɧɵ ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ. ɉɪɢ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ 

ɩɨɫɬɪɨɟɧɢɟ ɰɟɩɨɱɟɤ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɨɩɟɪɚɬɨɪɫɤɨɦ ɪɟɠɢɦɟ ɧɟɜɨɡɦɨɠɧɨ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɩɨɫɬɪɨɟɧɚ ɩɨ ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ. 

Ɇɨɞɭɥɶɧɨɫɬɶ ɪɟɚɥɢɡɨɜɵɜɚɟɬ ɩɪɢɧɰɢɩ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɧɵɯ 

ɤɨɦɩɨɧɟɧɬ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ 

ɪɟɠɢɦɟ. ɇɚ ɮɢɡɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɬɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬɚɜɢɬɶ 

ɡɚɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɩɨ ɨɛɪɚɛɨɬɤɟ ɢɥɢ ɚɧɚɥɢɡɭ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ 

ɦɨɞɭɥɹ, ɚ ɧɚɛɨɪ ɨɩɟɪɚɰɢɣ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɨɝɢɱɟɫɤɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ 

ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫ 

ɡɚɞɚɧɧɵɦ ɧɚɛɨɪɨɦ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ. ɉɨɫɤɨɥɶɤɭ ɤɚɤɢɯ-

ɥɢɛɨ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 

ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬ, ɲɢɪɨɤɨ ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɨ, ɜɨɩɪɨɫ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɷɬɚ ɫɢɬɭɚɰɢɹ ɩɪɢɜɨɞɢɬ ɤ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɭɱɚɫɬɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫɨ ɫɬɨɪɨɧɵ ɨɩɟɪɚɬɨɪɚ, ɱɬɨ ɜ 

ɭɫɥɨɜɢɹɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɧɟɩɪɢɟɦɥɟɦɵɦ ɪɟɲɟɧɢɟɦ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɬɚɤ ɠɟ ɩɨɞɬɜɟɪɠɞɚɸɬ ɢ ɪɚɡɪɚɛɨɬɤɢ ɂɄɂ ɊȺɇ [1], 

ȼɐ ɋɈ ɊȺɇ [2], ɂȺɉɍ ȾȼɈ ɊȺɇ [3]. ȼ ɨɫɧɨɜɧɨɦ ɭɤɚɡɚɧɧɵɟ ɪɚɛɨɬɵ ɛɵɥɢ 

ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ ɢ 
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ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɦɟɸɳɢɯ ɨɩɵɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ 

ɫɨɛɫɬɜɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ.  

ɋɪɟɞɢ ɧɚɢɛɨɥɟɟ ɭɫɩɟɲɧɵɯ ɢ ɩɟɪɟɞɨɜɵɯ ɪɟɲɟɧɢɣ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 

ɩɪɨɰɟɫɫɚɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɩɨɞɯɨɞ ɂɄɂ ɊȺɇ, 

ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɭɠɟ ɜ ɛɨɥɟɟ ɱɟɦ ɞɟɫɹɬɤɟ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 

ȼȿȽȺ-PRO, ɂɋȾɆ-Ɋɨɫɥɟɫɯɨɡ, See the Sea, ɇɂɐ «ɉɥɚɧɟɬɚ» ɢ ɞɪ. 

Ɉɞɧɚɤɨ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɪɟɲɟɧɢɹ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɫɮɨɪɦɢɪɨɜɚɥɨɫɶ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɪɚɡɥɢɱɧɵɦ ɩɨɧɢɦɚɧɢɟɦ ɤɨɥɥɟɤɬɢɜɨɜ 

ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ, ɦɨɞɟɥɢ ɩɨɬɨɤɚ 

ɪɚɛɨɬ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɪɟɲɟɧɢɟ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɢɦɟɸɳɢɦɢɫɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ 

ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɛɟɡ ɨɩɵɬɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ȿɝɨ 

ɜɧɟɞɪɟɧɢɟ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɭɱɚɫɬɢɟ ɨɩɟɪɚɬɨɪɚ ɢ ɨɛɟɫɩɟɱɢɬɶ 

ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɢɡɚɰɢɹ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɩɟɪɚɬɨɪɚ ɆɐɊɋ ȾɁɁ ɩɨ ɡɚɩɭɫɤɭ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

ȾɁɁ. Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ Ɇɨɞɭɥɹ ɪɨɥɶ 

ɨɩɟɪɚɬɨɪɚ ɜ ɡɚɩɭɫɤɟ ɩɪɨɰɟɫɫɨɜ ɩɨɥɭɱɟɧɢɹ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ ɢ 

ɚɧɚɥɢɡɚ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ ɛɭɞɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɟɧɚ ɢɥɢ 

ɭɩɪɚɡɞɧɟɧɚ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

 ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 

ɫɢɫɬɟɦɚɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ; 

 ɜɵɹɜɥɟɧɢɟ ɢ ɚɧɚɥɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ Ɇɨɞɭɥɸ; 

 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ Ɇɨɞɭɥɹ; 

 ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ Ɇɨɞɭɥɹ.  
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1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɜ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ 

Ⱦɚɧɧɵɟ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ ɧɚɛɥɸɞɟɧɢɹ Ɂɟɦɥɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ 

ɨɫɧɨɜɧɵɯ, ɚ ɢɧɨɝɞɚ ɟɞɢɧɫɬɜɟɧɧɵɦ, ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɡɥɢɱɧɵɯ 

ɩɪɨɰɟɫɫɚɯ ɜ ɚɬɦɨɫɮɟɪɟ ɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɧɟɬɵ. ɉɨɫɬɨɹɧɧɨ ɜɨɡɪɚɫɬɚɸɳɚɹ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɞɚɧɧɵɯ ɢ ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ 

ɩɪɢɜɟɥɢ ɤ ɩɨɹɜɥɟɧɢɸ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɢɡ ɤɨɫɦɨɫɚ, ɬɚɤɢɯ ɤɚɤ ȼɟɝɚ, ɂɋȾɆ 

Ɋɨɫɥɟɫɯɨɡ, See the Sea, Google Earth Engine, NASA GIOVANNI, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɬɚɛɢɥɶɧɨɟ ɢ ɨɩɟɪɚɬɢɜɧɨɟ ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 

ɬɟɪɪɢɬɨɪɢɢ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɧɟɬɵ [4].  

1.1 ȼɟɝɚ-PRO 

ɋɩɭɬɧɢɤɨɜɵɣ ɫɟɪɜɢɫ ȼȿȽȺ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ [5]. ɋɟɪɜɢɫ ȼɟɝɚ ɜɯɨɞɢɬ 

ɜ ɫɨɫɬɚɜ «ɋɨɡɜɟɡɞɢɟ-ȼɟɝɚ».  

«ɋɨɡɜɟɡɞɢɟ-ȼɟɝɚ» — ɷɬɨ ɫɟɦɟɣɫɬɜɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɂɄɂ 

ɊȺɇ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɚ ɫɨɡɞɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɟɞɢɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɩɥɚɬɮɨɪɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɟɪɜɢɫɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɩɟɪɚɬɢɜɧɨɣ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɵ ɪɚɡɥɢɱɧɵɯ ɝɪɭɩɩ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɞɚɧɧɵɦɢ 

ɫɩɭɬɧɢɤɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɧɚɭɱɧɵɯ ɢ 

ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. ɗɬɨ ɫɟɦɟɣɫɬɜɨ 

ɫɢɫɬɟɦ ɫɨɛɢɪɚɟɬ ɫɩɭɬɧɢɤɨɜɭɸ ɢ ɞɪɭɝɭɸ ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢɡ 

ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɝɥɨɛɚɥɶɧɵɣ ɞɨɫɬɭɩ ɤ ɧɟɣ. ɉɪɢ ɷɬɨɦ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɫ ɞɚɧɧɵɦɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɟɪɜɢɫɨɜ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɜ 

ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɪɟɞɟ ɢ ɩɨɡɜɨɥɹɸɳɢɯ ɧɚɯɨɞɢɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ 

ɪɚɡɥɢɱɧɵɦ ɤɪɢɬɟɪɢɹɦ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ ɫ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɨɜ web-

ɛɪɚɭɡɟɪɚ ɞɥɹ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɧɚɭɱɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ. 
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ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɫɟɪɜɢɫ ȼɟɝɚ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɢɧɫɬɪɭɦɟɧɬɵ 

ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɬɟɯɧɨɥɨɝɢɢ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɂɄɂ ɊȺɇ. Ɍɟɯɧɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɛɥɨɤɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ: 

 ɜɵɛɨɪ ɞɚɧɧɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ; 

 ɭɩɪɚɜɥɟɧɢɟ ɢ ɧɚɫɬɪɨɣɤɭ ɨɩɟɪɚɰɢɣ ɨɛɪɚɛɨɬɤɢ;  

 ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ ɨɛɪɚɛɨɬɤɢ (ɩɨɞɝɨɬɨɜɤɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, 

ɨɛɪɚɛɨɬɤɚ, ɫɨɯɪɚɧɟɧɢɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ);  

 ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
 

 

Ɋɢɫɭɧɨɤ 1 — Ⱥɪɯɢɬɟɤɬɭɪɚ ɬɟɯɧɨɥɨɝɢɢ 

ȼ ɤɨɧɬɟɤɫɬɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ 

ɛɭɞɟɬ ɭɞɟɥɟɧɨ ɛɥɨɤɭ ɪɚɛɨɬɵ ɫ ɡɚɞɚɧɢɹɦɢ. 
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1.2 ɂɋȾɆ Ɋɨɫɥɟɫɯɨɡ  

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ Ɏɟɞɟɪɚɥɶɧɨɝɨ 

ɚɝɟɧɬɫɬɜɚ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ (ɂɋȾɆ Ɋɨɫɥɟɫɯɨɡ) [6].  

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɟɲɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

 ɫɛɨɪ ɢ ɯɪɚɧɟɧɢɟ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ;  

 ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ; 

 ɢɧɬɟɝɪɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɪɚɛɨɬɤɢ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ ɫ 

ɢɧɮɨɪɦɚɰɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɢɡ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ; 

 ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜ ɜɢɞɟ, 

ɭɞɨɛɧɨɦ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 

Ɋɢɫɭɧɨɤ 2 — Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɨɫɬɪɨɟɧɢɹ ɪɨɫɫɢɣɫɤɨɣ ɫɢɫɬɟɦɵ ɫɩɭɬɧɢɤɨɜɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ 
ɥɟɫɧɵɯ ɩɨɠɚɪɨɜ  

ȼ ɫɢɫɬɟɦɟ Ɋɨɫɥɟɫɯɨɡ ɜɫɟ ɫɯɟɦɵ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɭɛɥɢɱɧɵɯ ɤɚɧɚɥɨɜ ɪɨɫɫɢɣɫɤɢɯ ɂɧɬɟɪɧɟɬ-ɫɟɬɟɣ. ȿɫɬɟɫɬɜɟɧɧɨ, 

ɷɬɨ ɧɚɤɥɚɞɵɜɚɟɬ ɧɟɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɨɛɴɟɦɵ ɩɟɪɟɞɚɜɚɟɦɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɱɬɨ ɭɱɢɬɵɜɚɥɨɫɶ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ 
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ɢ ɹɜɥɹɟɬɫɹ ɦɢɧɭɫɨɦ ɩɪɢ ɬɨɦ, ɱɬɨ ɪɚɛɨɬɚ ɫ ɞɚɧɧɵɦɢ ɞɢɫɬɚɧɰɢɨɧɧɵɯ 

ɧɚɛɥɸɞɟɧɢɣ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɪɚɛɨɬɭ ɫɨ ɫɜɟɪɯɛɨɥɶɲɢɦɢ ɨɛɴёɦɚɦɢ ɞɚɧɧɵɯ. 

1.3 See the Sea 

ɋɩɭɬɧɢɤɨɜɵɣ ɫɟɪɜɢɫ See the Sea (ɞɚɥɟɟ STS), ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɪɟɲɟɧɢɟ 

ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɟɚɧɚ 

[7]. 

STS ɪɟɲɚɟɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɩɨɢɫɤ ɢ ɜɵɛɨɪ ɧɭɠɧɨɝɨ ɞɥɹ ɚɧɚɥɢɡɚ ɧɚɛɨɪɚ ɞɚɧɧɵɯ; 

 ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ; 

 ɜɵɞɟɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɚɛɥɸɞɚɟɦɨɦ ɹɜɥɟɧɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɟɚɧɚ; 

 ɫɨɡɞɚɧɢɟ ɨɩɢɫɚɧɢɹ ɹɜɥɟɧɢɹ, ɫɨɯɪɚɧɟɧɢɟ ɞɚɧɧɨɝɨ ɨɩɢɫɚɧɢɹ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ; 

 ɨɬɨɛɪɚɠɟɧɢɟ ɢ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɡɥɢɱɧɵɯ ɨɩɢɫɚɧɧɵɯ ɹɜɥɟɧɢɹɯ. 

ȼ ɫɢɫɬɟɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɪɝɚɧɢɡɨɜɚɧɨ ɩɨɫɬɭɩɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɢɡ 

ɪɚɡɥɢɱɧɵɯ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɰɟɧɬɪɨɜ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ɋɯɟɦɚ 

ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɫɬɭɩɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɫɩɭɬɧɢɤɨɜɵɣ ɫɟɪɜɢɫ STS ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 3.  

 

Ɋɢɫɭɧɨɤ 3 — ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɫɬɭɩɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɫɟɪɜɢɫ STS 
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ȼɫɟ ɞɚɧɧɵɟ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɫɢɫɬɟɦɭ, ɩɪɨɯɨɞɹɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ 

ɨɛɪɚɛɨɬɤɭ ɢ ɩɨɦɟɳɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɚɪɯɢɜɵ ɞɚɧɧɵɯ, ɢɡ ɤɨɬɨɪɵɯ 

ɜɨɡɦɨɠɟɧ ɢɯ ɛɵɫɬɪɵɣ ɜɵɛɨɪ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɧɥɚɣɧ-ɨɛɪɚɛɨɬɤɢ ɢ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ STS. ɇɚ ɷɬɚɩɟ ɜɯɨɞɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɫɬɪɨɹɬɫɹ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɪɨɞɭɤɬɵ, 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɵ ɪɚɡɥɢɱɧɵɯ ɨɤɟɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɢ ɹɜɥɟɧɢɣ.  

 
1.4 Google Earth Engine 

 
Google Earth Engine — ɛɵɫɬɪɨɪɚɡɜɢɜɚɸɳɚɹɫɹ ɨɛɥɚɱɧɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ 

ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ Ɂɟɦɥɢ.  

ɋɢɫɬɟɦɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɦɚɤɫɢɦɚɥɶɧɭɸ ɢɧɬɟɝɪɚɰɢɸ ɫɢɫɬɟɦ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɟɞɟɧɢɟ ɫɜɟɪɯɛɨɥɶɲɢɯ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɚɪɯɢɜɨɜ ɞɚɧɧɵɯ, ɢ 

ɫɢɫɬɟɦ on-line ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. ɉɪɢɱɟɦ ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ 

ɫɚɦɵɣ ɲɢɪɨɤɢɣ ɤɪɭɝ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɤɚɤ ɢɫɩɨɥɶɡɭɸɳɢɯ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɞɚɧɧɵɦɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 

ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢ ɧɟ ɢɦɟɸɳɢɯ ɝɥɭɛɨɤɢɯ ɧɚɜɵɤɨɜ, ɢ ɡɧɚɧɢɣ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɢɦɟɸɳɢɯ ɬɚɤɨɜɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɞɭɪ ɨɛɪɚɛɨɬɤɢ [8]. 

Ⱦɨɜɟɪɟɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɷɬɨɣ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚɬɶ 

ɥɸɛɵɟ ɨɛɪɚɛɨɬɤɢ ɧɚɞ ɜɫɟɦ ɚɪɯɢɜɨɦ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɟɫɬɶ ɜ ɫɢɫɬɟɦɟ, ɧɚ 

ɤɥɚɫɬɟɪɟ ɤɨɦɩɚɧɢɢ Google. ȼ Google Earth Engine ɞɨɫɬɭɩɟɧ ɚɪɯɢɜ 

ɫɩɭɬɧɢɤɨɜɵɯ ɫɧɢɦɤɨɜ ɡɚ ɩɨɫɥɟɞɧɢɟ 40 ɥɟɬ, ɨɫɧɨɜɭ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɸɬ 

ɞɚɧɧɵɟ ɫɩɭɬɧɢɤɨɜ ɝɪɭɩɩɢɪɨɜɤɢ Landsat ɢ MODIS. ȿɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɵ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ (ɧɚɩɪɢɦɟɪ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ), 

ɬɚɤ ɢ ɡɚɩɭɫɤɚɬɶ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɫɜɨɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɥɸɛɵɯ ɞɚɧɧɵɯ, ɢɦɟɸɳɢɯɫɹ ɜ ɚɪɯɢɜɚɯ Google Earth Engine. 

Earth Engine ɩɨɫɬɪɨɟɧ ɧɚ ɨɫɧɨɜɟ ɧɚɛɨɪɚ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɵɟ ɞɨɫɬɭɩɧɵ 

ɜ ɫɪɟɞɟ ɰɟɧɬɪɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ Google, ɜɤɥɸɱɚɹ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 
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ɤɥɚɫɬɟɪɚɦɢ Borg [9]; ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ Bigtable [10] ɢ Spanner 

[11]; Ʉɨɥɨɫɫ, ɩɪɟɟɦɧɢɤ Ɏɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ Google [12]. Earth Engine ɬɚɤɠɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ Google Fusion Tables [13], ɜɟɛ-ɛɚɡɨɣ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɚɛɥɢɰɵ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (ɬɨɱɤɢ, ɥɢɧɢɢ ɢ ɩɨɥɢɝɨɧɵ) ɫ 

ɚɬɪɢɛɭɬɚɦɢ. ɍɩɪɨɳɟɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 4.  

 

 

Ɋɢɫɭɧɨɤ 4 — ɍɩɪɨɳɟɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ Google Earth Engine 

Ɋɟɞɚɤɬɨɪ ɤɨɞɚ Earth Engine ɢ ɫɬɨɪɨɧɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ 

ɤɥɢɟɧɬɫɤɢɟ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ ɨɬɩɪɚɜɤɢ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɢɥɢ ɩɚɤɟɬɧɵɯ ɡɚɩɪɨɫɨɜ 

ɜ ɫɢɫɬɟɦɭ ɱɟɪɟɡ REST API. Ɂɚɩɪɨɫɵ «ɧɚ ɥɟɬɭ» ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɫɟɪɜɟɪɚɦɢ 

ɩɟɪɟɞɧɟɝɨ ɩɥɚɧɚ, ɤɨɬɨɪɵɟ ɧɚɩɪɚɜɥɹɸɬ ɫɥɨɠɧɵɟ ɩɨɞɡɚɩɪɨɫɵ ɜ Compute 

Masters, ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɵɱɢɫɥɟɧɢɣ ɫɪɟɞɢ ɩɭɥɚ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɟɪɜɟɪɨɜ. ɉɚɤɟɬɧɚɹ ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, 

ɧɨ ɢɫɩɨɥɶɡɭɟɬ FlumeJava ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ. ɉɨɞɞɟɪɠɤɚ 

ɨɛɟɢɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɫɥɭɠɛ ɞɚɧɧɵɯ, 

ɜɤɥɸɱɚɹ ɛɚɡɭ ɞɚɧɧɵɯ ɚɤɬɢɜɨɜ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɦɟɬɚɞɚɧɧɵɟ ɞɥɹ ɤɚɠɞɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɫɬɟɪɨɦ Borg ɭɩɪɚɜɥɹɟɬ ɤɚɠɞɵɦ 

ɤɨɦɩɨɧɟɧɬɨɦ ɫɢɫɬɟɦɵ, ɢ ɤɚɠɞɵɣ ɫɟɪɜɢɫ ɫɛɚɥɚɧɫɢɪɨɜɚɧ ɩɨ ɧɚɝɪɭɡɤɟ ɞɥɹ 

ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɪɭɞɧɢɤɨɜ. 
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1.5 NASA GIOVANNI 

 
Ⱦɪɭɝɢɦ ɩɪɢɦɟɪɨɦ ɫɢɫɬɟɦɵ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɣ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɭɩɚ ɤ 

ɚɪɯɢɜɚɦ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ ɢ ɪɟɡɭɥɶɬɚɬɚɦ ɢɯ ɨɛɪɚɛɨɬɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨ 
ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɟɞɟɧɢɟ ɢɯ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ, ɦɨɠɟɬ 
ɫɥɭɠɢɬɶ NASA GIOVANNI [14]. Ʉɪɨɦɟ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɬɭɩɚ ɤ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ 
ɚɪɯɢɜɚɦ ɞɚɧɧɵɯ, ɷɬɚ ɫɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɪɟɞɫɬɜɚ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɩɨɫɬɨɛɪɚɛɨɬɤɢ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ ɢ ɢɯ ɚɧɚɥɢɡɚ, ɩɪɢ ɷɬɨɦ ɧɚɛɨɪ ɞɨɫɬɭɩɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɜɨɞɢɬɫɹ ɤ ɡɚɪɚɧɟɟ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɦɭ ɧɚɛɨɪɭ ɚɥɝɨɪɢɬɦɨɜ 
ɜɵɛɨɪɤɢ ɢ ɚɝɪɟɝɚɰɢɢ ɞɚɧɧɵɯ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ GIOVANNI ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 
ɧɚɭɱɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɫ ɜɚɪɢɚɧɬɚɦɢ ɭɬɨɱɧɟɧɢɹ. Ⱥɪɯɢɬɟɤɬɭɪɚ 
GIOVANNI [15] ɫɨɫɬɨɢɬ ɢɡ: ɩɨɞɪɨɛɧɨɣ ɫɯɟɦɵ XML ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɞɚɧɧɵɯ; ɚɬɨɦɚɪɧɵɟ (ɚɜɬɨɧɨɦɧɵɟ) ɫɟɪɜɢɫɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɪɟɧɞɟɪɢɧɝɚ 
ɢɡɨɛɪɚɠɟɧɢɣ; ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɩɪɢɟɦɥɟɦɚɹ (ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɭɧɞ ɞɨ 
ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ; ɢ ɦɟɯɚɧɢɡɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɢ ɭɫɬɚɧɨɜɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɧɚɫɬɪɨɟɤ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɥɢ ɩɨ ɩɪɟɞɩɨɱɬɟɧɢɹɦ 
ɩɨɥɶɡɨɜɚɬɟɥɹ. ɍɩɪɨɳɟɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

Ɋɢɫɭɧɨɤ 5 — ɍɩɪɨɳɟɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ NASA GIOVANNI 
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Ʉɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɬɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ, GIOVANNI ɫɧɚɱɚɥɚ ɩɨɥɭɱɚɟɬ 

ɞɚɧɧɵɟ ɢɡ ɥɨɤɚɥɶɧɵɯ ɢɥɢ ɭɞɚɥɟɧɧɵɯ ɚɪɯɢɜɨɜ ɞɚɧɧɵɯ ɱɟɪɟɡ ftp, OPeNDAP, 

GDS (ɫɟɪɜɟɪ ɞɚɧɧɵɯ GrADS), WCS ɢ ɤɷɲɢɪɭɟɬ ɢɯ ɞɥɹ ɫɥɭɠɛ. Ʉɨɧɟɱɧɵɣ 

ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɚɜɥɹɟɬɫɹ ɜ ɜɟɛ-ɛɪɚɭɡɟɪ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɝɞɟ ɨɧ ɦɨɠɟɬ ɧɚɫɬɪɨɢɬɶ 

ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɡɚɝɪɭɡɢɬɶ ɞɚɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɢɥɢ ɧɚɱɚɬɶ 

ɡɚɧɨɜɨ ɧɨɜɵɣ ɚɧɚɥɢɡ. 

1.2 Ⱥɧɚɥɢɡ ɚɪɯɢɬɟɤɬɭɪ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ 
 

ȼ ɯɨɞɟ ɨɛɡɨɪɚ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɫɤɨɥɶɤɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ȾɁɁ ɢ ɨɛɳɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɩɪɢɦɟɧɢɦɚɹ ɤɨ ɜɫɟɦ 

ɫɢɫɬɟɦɚɦ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɭ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ɤ ɭɩɪɚɜɥɟɧɢɸ 

ɩɪɨɰɟɫɫɚɦɢ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ: 

 ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɢɬ ɦɧɨɠɟɫɬɜɨ ɫɟɪɜɟɪɨɜ ɢ ɹɜɥɹɟɬɫɹ 

ɞɨɪɨɝɨɫɬɨɹɳɟɣ; 

 ɜɫɟ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɪɚɫɩɪɟɞɟɥёɧɧɵɦɢ; 

 ɜɫɟ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ, ɤɚɠɞɵɣ 

ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ; 

 ɤɚɠɞɚɹ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ ɨɛɥɚɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶɸ ɮɨɪɦɢɪɨɜɚɬɶ 

ɡɚɞɚɧɢɹ. 

ɍ ɫɟɪɜɢɫɚ ȼɟɝɚ-PRO ɨɬɫɭɬɫɬɜɭɟɬ ɢɧɬɟɪɮɟɣɫ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɧɟɭɞɨɛɧɵɦ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

ɍ ɂɋȾɆ Ɋɨɫɥɟɫɯɨɡ ɟɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɨɛɴɟɦɵ ɩɟɪɟɞɚɜɚɟɦɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɦɢɧɭɫɨɦ ɩɪɢ ɬɨɦ, ɱɬɨ ɪɚɛɨɬɚ ɫ ɞɚɧɧɵɦɢ 

ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɪɚɛɨɬɭ ɫɨ ɫɜɟɪɯɛɨɥɶɲɢɦɢ 

ɨɛɴёɦɚɦɢ ɞɚɧɧɵɯ. 

ɋɢɫɬɟɦɚ See the Sea ɹɜɥɹɟɬɫɹ ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɨɣ, ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɟɚɧɚ. Ⱦɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɜ ɧɟё ɫɥɟɞɭɟɬ 
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ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɛɨɪɵ ɞɚɧɧɵɯ. Ɍɚɤɠɟ, STS ɞɨɫɬɭɩɧɚ ɧɟ 

ɜɫɟɦ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦ ɢ ɫɩɟɰɢɚɥɢɫɬɚɦ.  

ɋɢɫɬɟɦɵ Google Earth Engine ɢ NASA GIOVANNI ɹɜɥɹɸɬɫɹ 

ɡɚɪɭɛɟɠɧɵɦɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɟɥɨɜɟɤɭ ɛɟɡ ɡɧɚɧɢɹ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ ɛɭɞɟɬ 

ɬɪɭɞɧɟɟ ɪɚɡɨɛɪɚɬɶɫɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ 

Google Earth Engine ɞɨɫɬɚɬɨɱɧɨ ɫɤɪɨɦɧɚɹ. 

 
 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 1 
 

Ʉɚɤ ɩɨɤɚɡɚɥ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɚɪɭɛɟɠɧɵɯ ɢ ɪɨɫɫɢɣɫɤɢɯ ɫɢɫɬɟɦ, 

ɟɞɢɧɨɝɨ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɩɪɨɰɟɫɫɚɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɦɢ ȾɁɁ, ɫɨɫɬɨɹɳɢɦɢ ɢɡ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 

ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɧɟ ɫɮɨɪɦɢɪɨɜɚɧɨ.  

Ɍɟɦ ɧɢ ɦɟɧɟɟ ɧɚ ɨɫɧɨɜɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɚɛɨɬ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ 

ɧɟɤɨɬɨɪɵɟ ɨɛɳɢɟ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ, ɬɪɟɛɭɸɳɢɯ ɭɞɚɥɟɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɨɛɪɚɛɨɬɤɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɚɪɯɢɜɨɜ ɞɚɧɧɵɯ ȾɁɁ, 

ɤɨɥɨɫɫɚɥɶɧɵɣ, ɟɠɟɞɧɟɜɧɨ ɭɜɟɥɢɱɢɜɚɸɳɢɣɫɹ ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɜɚɬɶ ɥɨɤɚɥɶɧɵɟ ɚɪɯɢɜɵ ɞɚɧɧɵɯ ɞɥɹ ɥɨɤɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɩɨɫɤɨɥɶɤɭ 

ɩɟɪɟɞɚɱɚ ɫɨɬɟɧ ɝɢɝɚɛɚɣɬ ɞɚɧɧɵɯ ɩɨ ɋɟɬɢ, ɚ ɡɚɬɟɦ ɢɯ ɨɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ 

ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɵ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɢ ɩɪɢɧɰɢɩɨɜ ɩɨɧɹɬɢɹ 

«ɦɨɧɢɬɨɪɢɧɝ», ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɚɤɬɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɨ ɧɚɛɥɸɞɚɟɦɵɯ 

ɨɛɴɟɤɬɚɯ ɫ ɱɚɫɬɨɬɨɣ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨɣ ɤ ɪɟɚɥɶɧɨɦɭ ɜɪɟɦɟɧɢ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɬɟɯɧɨɥɨɝɢɹ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ȾɁɁ ɞɨɥɠɧɚ 

ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɚɯ:  

 ȼɫɟ ɩɪɨɰɟɞɭɪɵ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ ɭɞɚɥɟɧɧɵɯ 

ɫɟɪɜɟɪɚɯ, ɬ.ɟ. ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ ɫɢɬɭɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɥɨɤɚɥɶɧɵɣ 

ɩɨɥɶɡɨɜɚɬɟɥɶ (ɫɩɟɰɢɚɥɢɫɬ ɜ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ) ɜɵɧɭɠɞɟɧ ɛɵɥ ɤɨɩɢɪɨɜɚɬɶ 

ɞɚɧɧɵɟ ɧɚ ɉɄ ɢɥɢ ɥɨɤɚɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɱɚɫɬɶ ɨɩɟɪɚɰɢɣ ɨɛɪɚɛɨɬɤɢ. 

 ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚɞɚɧɢɣ ɞɨɥɠɟɧ ɡɚɩɭɫɤɚɬɶ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
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 Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɫɢɫɬɟɦɵ ɨɬɥɢɱɚɸɬɫɹ ɫɜɨɟɣ ɦɨɞɟɥɶɸ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɡɚɞɚɧɢɣ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɨɞ ɡɚɞɚɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɟ ɜɨ ɜɪɟɦɟɧɢ 

ɜɵɩɨɥɧɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɨɞɢɧ ɩɪɨɝɪɚɦɦɧɵɣ 

ɚɥɝɨɪɢɬɦ. 

 ɉɨɞ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɨɧɢɦɚɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɥɨɝɢɱɟɫɤɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɨɬɞɟɥɶɧɵɦɢ ɦɨɞɭɥɹɦɢ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜ ɡɚɞɚɧɧɨɦ ɩɨɪɹɞɤɟ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɬɟɯɧɨɥɨɝɢɹ ɞɨɥɠɧɚ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɨɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ: 

 ɂɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɍɟɯɧɨɥɨɝɢɹ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 

ɞɨɫɬɚɬɨɱɧɵɣ ɧɚɛɨɪ ɞɢɚɥɨɝɨɜɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ɉɪɢ ɷɬɨɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɦɨɠɟɬ ɛɵɬɶ, ɤɚɤ 

ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ, ɬɚɤ ɢ ɤɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɢ ɭɫɥɨɜɢɢ 

ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɞɢɚɥɨɝɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɯɟɦ. 

 ɂɫɬɨɱɧɢɤɢ ɞɚɧɧɵɯ ȾɁɁ. Ɉɬɤɪɵɬɵɣ ɞɨɫɬɭɩ ɤ ɩɪɨɝɪɚɦɦɚɦ ɫɨ ɫɩɭɬɧɢɤɚɦɢ, 

ɨɫɧɨɜɧɵɦɢ ɫɩɭɬɧɢɤɚɦɢ ɹɜɥɹɸɬɫɹ Sentinel ɢ Landsat. 

 Ȼɚɡɚ ɩɪɨɝɪɚɦɦɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. Ȼɚɡɚ ɞɨɥɠɧɚ 

ɫɨɞɟɪɠɚɬɶ ɧɚɛɨɪ ɨɩɟɪɚɬɨɪɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. Ʉɨɥɢɱɟɫɬɜɨ 

ɫɟɪɜɟɪɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɨɛɪɚɛɨɬɤɢ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɩɪɨɫɨɜ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɣ. 

 Ȼɚɡɚ ɯɪɚɧɟɧɢɹ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 

Ɍɟɯɧɨɥɨɝɢɹ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɯɪɚɧɢɥɢɳɟ, ɝɞɟ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜɫɟ 

ɡɚɞɚɧɢɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɫ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɨɝɪɟɫɫɟ ɢ ɮɚɣɥɨɜɵɣ ɚɪɯɢɜ ɫ 

ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɧɵɯ ɨɛɪɚɛɨɬɨɤ.  

 ɉɪɨɝɪɚɦɦɧɵɣ ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 

Ɍɚɤɨɣ ɦɟɯɚɧɢɡɦ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɮɭɧɤɰɢɹɦɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɧɵɦɢ 

ɩɪɨɰɟɫɫɚɦɢ (ɡɚɩɭɫɤ, ɨɫɬɚɧɨɜɤɚ, ɢɡɦɟɧɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ), ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɢɹ 

ɨɱɟɪɟɞɟɣ ɩɪɨɰɟɫɫɨɜ, ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɧɵɯ ɪɟɫɭɪɫɨɜ, ɜɵɞɟɥɹɟɦɵɯ ɞɥɹ 

ɩɪɨɰɟɫɫɨɜ. 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ 

ɩɪɨɰɟɫɫɨɜ 

2.1 Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  

ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (Unified Modeling Language — 

UML) — ɫɬɚɧɞɚɪɬɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɟɣ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ.    ɂɫɩɨɥɶɡɭɟɬɫɹ    ɞɥɹ    ɜɢɡɭɚɥɢɡɚɰɢɢ, ɫɩɟɰɢɮɢɤɚɰɢɢ, 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɚɪɬɟɮɚɤɬɨɜ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ [17].   

Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 14 

ɜɢɞɨɜ ɞɢɚɝɪɚɦɦ ɜ ɫɬɚɧɞɚɪɬ UML. 

ɐɟɥɢ, ɩɪɟɫɥɟɞɭɟɦɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 

 ɭɫɬɚɧɨɜɢɬɶ ɞɥɹ ɦɨɞɟɥɢɪɭɟɦɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɨɛɳɢɟ ɝɪɚɧɢɰɵ ɢ 

ɤɨɧɬɟɤɫɬ ɧɚ ɩɟɪɜɵɯ ɷɬɚɩɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ; 

 ɢɡɥɨɠɢɬɶ ɟɞɢɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɩɨɜɟɞɟɧɢɸ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ; 

 ɫɨɡɞɚɬɶ ɩɟɪɜɢɱɧɭɸ ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 

ɞɟɬɚɥɢɡɚɰɢɢ ɜ ɮɨɪɦɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɥɨɝɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ; 

 ɩɨɞɝɨɬɨɜɢɬɶ   ɢɫɯɨɞɧɭɸ   ɞɨɤɭɦɟɧɬɚɰɢɸ   ɞɥɹ   ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ɫ ɟɟ ɡɚɤɚɡɱɢɤɚɦɢ ɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ. 

ɉɪɟɰɟɞɟɧɬ — ɷɬɨ ɨɩɢɫɚɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ, ɜɤɥɸɱɚɹ ɢɯ 

ɜɚɪɢɚɧɬɵ, ɜɵɩɨɥɧɹɟɦɵɯ ɫɢɫɬɟɦɨɣ, ɞɨɫɬɢɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ 

ɤɨɬɨɪɵɯ ɡɧɚɱɢɦɨ ɞɥɹ ɞɟɣɫɬɜɭɸɳɟɝɨ ɥɢɰɚ.  ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɵɪɚɠɟɧɢɹ 

ɬɪɟɛɭɟɦɨɝɨ ɩɨɜɟɞɟɧɢɹ ɫɢɫɬɟɦɵ, ɛɟɡ ɨɩɢɫɚɧɢɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɜɟɞɟɧɢɹ, ɬɨ ɟɫɬɶ 

ɨɩɪɟɞɟɥɹɸɬ ɜɧɟɲɧɟɟ ɩɨɜɟɞɟɧɢɟ, ɛɟɡ ɨɛɴɹɫɧɟɧɢɹ, ɤɚɤ ɟɝɨ ɞɨɫɬɢɱɶ. ɉɪɢ ɷɬɨɦ 

ɨɩɢɫɵɜɚɸɬ ɬɨɥɶɤɨ ɫɭɳɟɫɬɜɟɧɧɵɟ ɚɫɩɟɤɬɵ ɩɨɜɟɞɟɧɢɹ [17].  

Ⱥɤɬɨɪ — ɫɭɳɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɫɢɫɬɟɦɨɣ ɢɡɜɧɟ. ɉɪɢ 

ɷɬɨɦ ɞɟɣɫɬɜɭɸɳɢɦ ɥɢɰɨɦ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɧɟ ɬɨɥɶɤɨ ɱɟɥɨɜɟɤ, ɧɨ ɢ ɫɢɫɬɟɦɵ, 

ɭɫɬɪɨɣɫɬɜɚ, ɩɪɨɝɪɚɦɦɵ. 



17 
 

 ɇɚ ɪɢɫɭɧɤɟ 6 ɢɡɨɛɪɚɠɟɧɚ ɦɨɞɟɥɶ ɩɪɟɰɟɞɟɧɬɨɜ ɞɥɹ ɚɤɬɨɪɨɜ «Ɉɩɟɪɚɬɨɪ» 

ɢ «ɉɆɁɉ».  

 

Ɋɢɫɭɧɨɤ 6 —  Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɢ ɉɆɁɉ 

ȼ ɬɚɛɥɢɰɟ 1 ɨɬɪɚɠɟɧɵ ɚɤɬɨɪɵ, ɩɪɟɰɟɞɟɧɬɵ ɢ ɢɯ ɨɩɢɫɚɧɢɹ ɞɥɹ ɦɨɞɭɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɨ ɜ 

ɉɪɢɥɨɠɟɧɢɢ ȼ. 

 
Ɍɚɛɥɢɰɚ 1 — ɉɪɟɰɟɞɟɧɬɵ ɦɨɞɭɥɹ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ 

Ʉɨɞ Ⱥɤɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɨɪɦɭɥɢɪɨɜɤɚ 

Ɉ1 Ɉɩɟɪɚɬɨɪ ɋɨɡɞɚɧɢɟ ɚɥɝɨɪɢɬɦɚ Ɉɩɟɪɚɬɨɪ ɞɨɛɚɜɥɹɟɬ ɜ ȻȾ ɢɧɮɨɪɦɚɰɢɸ ɨɛ 
ɚɥɝɨɪɢɬɦɟ: ɇɚɡɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ, ɞɚɬɚ 
ɫɨɡɞɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɧɚɡɧɚɱɟɧɢɹ ɚɥɝɨɪɢɬɦɚ 

Ɉ2 Ɉɩɟɪɚɬɨɪ Ⱦɨɛɚɜɥɟɧɢɟ 
ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɦɨɞɭɥɹ ɜ ȻȾ 

Ɉɩɟɪɚɬɨɪ ɜɧɨɫɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɹɯ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɰɟɩɨɱɟɤ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ɂɧɮɨɪɦɚɰɢɹ ɜɤɥɸɱɚɟɬ: 
ɧɚɡɜɚɧɢɟ ɦɨɞɭɥɹ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɦɨɞɭɥɹ ɜ 
ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ, ɩɚɪɚɦɟɬɪɵ ɩɨ 
ɭɦɨɥɱɚɧɢɸ, IP-ɚɞɪɟɫ ɫɟɪɜɟɪɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

Ʉɨɞ Ⱥɤɬɨɪ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɨɪɦɭɥɢɪɨɜɤɚ 

Ɉ3 Ɉɩɟɪɚɬɨɪ ɉɨɫɬɪɨɟɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɛɥɨɤɨɜ ɚɥɝɨɪɢɬɦɚ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɩɨɫɬɪɨɢɬɶ ɩɪɨɝɪɚɦɦɧɵɟ 
ɦɨɞɭɥɢ ɜ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

Ɉ4 Ɉɩɟɪɚɬɨɪ ɂɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɤ 
ɜ ȻȾ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 
ɚɥɝɨɪɢɬɦ ɩɭɬёɦ ɞɨɛɚɜɥɟɧɢɹ/ɭɞɚɥɟɧɢɹ 
ɦɨɞɭɥɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

Ɉ5 Ɉɩɟɪɚɬɨɪ Ɂɚɞɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɨɝɪɚɦɦɧɨɦɭ 
ɦɨɞɭɥɸ. 

Ɉɩɟɪɚɬɨɪ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɥɨɤɨɜ ɚɥɝɨɪɢɬɦɚ 
ɡɚɞɚɟɬ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɝɪɚɦɦɧɵɦ 
ɦɨɞɭɥɹɦ. 

Ɉ6 Ɉɩɟɪɚɬɨɪ Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ 
ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɰɟɫɫɚ 

Ɉɩɟɪɚɬɨɪ ɩɪɨɫɦɚɬɪɢɜɚɟɬ ɫɨɫɬɨɹɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 

Ɇɉ1 ɉɆɁɉ ɉɨɥɭɱɟɧɢɟ ɫɬɚɬɭɫɚ 
ɩɪɨɰɟɫɫɚ 

ɉɆɁɉ ɩɨɫɵɥɚɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɡɚɩɪɨɫɵ 
ɫɨ ɫɬɚɬɭɫɨɦ ɩɪɨɰɟɫɫɚ. 

Ɇɉ2 ɉɆɁɉ ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ 
ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ 

ɉɆɁɉ ɟɠɟɦɢɧɭɬɧɨ ɫɱɢɬɵɜɚɟɬ ɫɬɚɬɭɫɵ 
ɡɚɞɚɧɢɣ. ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɫɬɚɬɭɫɚ 
«now» ɢɥɢ «planed» ɨɩɪɟɞɟɥɹɟɬ ID 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɚɞɚɧɢɸ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɩɪɟɞɟɥɹɟɬ 
ɫɬɚɬɭɫ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɫɥɢ ɨɧɚ ɧɟ ɭɞɚɥɟɧɚ, ɬɨ 
ɫɱɢɬɵɜɚɟɬ ɨɩɟɪɚɬɨɪɵ, ɜɯɨɞɹɳɢɟ ɜ ɟɟ ɫɨɫɬɚɜ. 

Ɇɉ3 ɉɆɁɉ Ɂɚɞɚɧɢɟ ɫɬɚɬɭɫɚ 
ɩɪɨɰɟɫɫɭ 

ɉɆɁɉ ɡɚɞɚɟɬ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɭ (inproggress-
ɜɵɩɨɥɧɟɧɢɟ, now-ɝɨɬɨɜ ɤ ɜɵɩɨɥɧɟɧɢɸ, 
ready-ɡɚɜɟɪɲɟɧ). 

Ɇɉ4 ɉɆɁɉ ɉɨɥɭɱɟɧɢɟ ɢ ɡɚɩɢɫɶ 
ɩɚɪɚɦɟɬɪɨɜ 

ɉɆɁɉ ɡɚɩɢɫɵɜɚɟɬ ɜ ɫɬɪɨɤɭ ɤɨɦɚɧɞɵ 
ɡɚɩɭɫɤɚ ɩɚɪɚɦɟɬɪɵ ɨɩɟɪɚɬɨɪɚ ɢ ɩɨɥɭɱɚɟɬ 
ɦɧɨɠɟɫɬɜɨ 

Ɇɉ4 ɉɆɁɉ ɉɨɥɭɱɟɧɢɟ ɢ ɡɚɩɢɫɶ 
ɩɚɪɚɦɟɬɪɨɜ 

Ɂɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɟɪɚɬɨɪɚ. 

Ɇɉ5 ɉɆɁɉ ɋɨɡɞɚɧɢɟ ɨɱɟɪɟɞɢ ɉɆɁɉ ɫɨɡɞɚɟɬ ɨɱɟɪɟɞɶ ɢ ɧɚɡɧɚɱɚɟɬ 
ɤɚɠɞɨɦɭ ɨɩɟɪɚɬɨɪɭ ɢɡ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɬɨɤ. 

Ɇɉ6 ɉɆɁɉ Ɂɚɩɭɫɤ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɉɁɆɉ ɡɚɩɭɫɤɚɟɬ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɩɨ ɪɚɫɩɢɫɚɧɢɸ, ɤɨɬɨɪɨɟ 
ɞɨ ɷɬɨɝɨ ɫɮɨɪɦɢɪɨɜɚɥ ɨɩɟɪɚɬɨɪ. 

Ɉ7 Ɉɩɟɪɚɬɨɪ ɉɪɢɧɭɞɢɬɟɥɶɧɨɟ 
ɡɚɜɟɪɲɟɧɢɟ 
ɩɪɨɰɟɫɫɚ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɡɚɜɟɪɲɢɬɶ 
ɩɪɨɰɟɫɫ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ. 

Ɉ8 Ɉɩɟɪɚɬɨɪ Ɂɚɞɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ 
ɩɪɨɰɟɫɫɨɜ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɡɚɞɚɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɩɚɪɚɥɥɟɥɶɧɨ ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ. 
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 2.2 Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ 

 
Ⱦɢɚɝɪɚɦɦɚ   ɞɟɹɬɟɥɶɧɨɫɬɢ — ɞɢɚɝɪɚɦɦɚ   ɞɥɹ   ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɞɢɧɚɦɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɫɢɫɬɟɦ. ɗɬɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ 

ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɥɸɛɨɦ ɭɪɨɜɧɟ ɚɛɫɬɪɚɤɰɢɢ ɜ ɥɸɛɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 

ɫɢɫɬɟɦɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ, ɜɤɥɸɱɚɹ ɤɥɚɫɫɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɚɤɬɢɜɧɵɟ), 

ɢɧɬɟɪɮɟɣɫɵ, ɤɨɦɩɨɧɟɧɬɵ ɢ ɭɡɥɵ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɥɨɤ-ɫɯɟɦɭ, ɤɨɬɨɪɚɹ 

ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɩɨɬɨɤ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɯɨɞɢɬ ɨɬ ɨɞɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤ 

ɞɪɭɝɨɣ, ɨɞɧɚɤɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɣ ɛɥɨɤ-ɫɯɟɦɵ ɩɨɡɜɨɥɹɟɬ ɨɬɨɛɪɚɠɚɬɶ 

ɩɚɪɚɥɥɟɥɢɡɦ [16].  

Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ ɩɪɟɰɟɞɟɧɬ «Ɂɚɩɭɫɤ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ». 

ɉɪɟɰɟɞɟɧɬ Ɇɉ6: Ɂɚɩɭɫɤ ɚɥɝɨɪɢɬɦɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ. Ɇɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɡɚɩɭɫɤɚɟɬ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɹ, ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ȻȾ ɢ ɢɦɟɸɳɢɟ ɫɬɚɬɭɫɵ 0 — ɭɞɚɥɟɧ ɢɥɢ 1 — ɧɟ ɭɞɚɥɟɧ. 

Ɂɚɞɚɧɢɹ ɢɦɟɸɬ ɢɧɵɟ ɫɬɚɬɭɫɵ: plan — ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɡɚɩɥɚɧɢɪɨɜɚɧ ɧɚ 

ɨɩɪɟɞɟɥɟɧɧɭɸ ɞɚɬɭ ɢ ɜɪɟɦɹ; now — ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɞɨɥɠɟɧ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧ ɧɟɦɟɞɥɟɧɧɨ; canceled — ɩɪɨɰɟɫɫ ɨɬɦɟɧɟɧ ɩɨɥɶɡɨɜɚɬɟɥɟɦ; ready — 

ɩɪɨɰɟɫɫ ɡɚɜɟɪɲɟɧ; inprogress — ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — ɉɆɁɉ.  

ɉɪɟɞɭɫɥɨɜɢɹ  

1. ɑɚɫɬɨɬɚ ɡɚɩɭɫɤɚ ɚɥɝɨɪɢɬɦɨɜ ɦɨɞɭɥɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ 

ɨɩɪɟɞɟɥɟɧɚ ɢ ɡɚɞɚɧɚ ɜ ɩɥɚɧɢɪɨɜɳɢɤɟ CRON. 

2. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɞɭɥɟɣ ɢ ɢɯ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɨɩɪɟɞɟɥɟɧɵ ɨɩɟɪɚɬɨɪɨɦ. 

3. ȼ ȻȾ ɋɢɫɬɟɦɵ ɫɮɨɪɦɢɪɨɜɚɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬ

ɟɥɶɧɨɫɬɢ ɚɥɝɨɪɢɬɦ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ. ɉɪɟɰɟɞɟɧɬ ɢɧɢɰɢɢɪɭɟɬɫɹ ɩɥɚɧɢɪɨɜɳɢɤɨɦ ɩɨ 

ɡɚɞɚɧɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ (1 ɪɚɡ ɜ ɦɢɧɭɬɭ). 
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Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — ɡɚɩɭɫɤ ɦɨɞɭɥɹ 

1. CRON ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚɩɭɫɤ ɦɨɞɭɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ. 

2. Ɇɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɡɚɩɪɨɫ ɤ ȻȾ ɧɚ ɜɵɛɨɪɤɭ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɚɥɝɨɪɢɬɦɨɜ. 

3. ȻȾ ɜɨɡɜɪɚɳɚɟɬ ɪɟɡɭɥɶɬɚɬ ɡɚɩɪɨɫɚ. 

4. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɞɭɥɟɣ ɚɥɝɨɪɢɬɦɚ. 

5. Ɇɨɞɭɥɶ ɮɨɪɦɢɪɭɟɬ ɤɨɦɚɧɞɭ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɜ ɨɱɟɪɟɞɶ. 

6. Ɇɨɞɭɥɶ ɫɨɡɞɚёɬ ɫɢɫɬɟɦɧɭɸ ɨɱɟɪɟɞɶ. 

7. Ɇɨɞɭɥɶ ɫɨɡɞɚёɬ ɫɢɫɬɟɦɧɵɣ ɩɪɨɰɟɫɫ. 

8. Ɇɨɞɭɥɶ ɨɠɢɞɚɟɬ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɚ. 

9. Ɇɨɞɭɥɶ ɡɚɞɚёɬ ɩɪɨɰɟɫɫɭ ɫɬɚɬɭɫ 3 — ɡɚɜɟɪɲёɧ. 

10. ȻȾ ɨɛɧɨɜɥɹɟɬ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ ɩɨɬɨɤɢ 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɭɧɤɬɚ 1 ɛɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜɨɡɧɢɤɚɟɬ ɬɨɱɤɚ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɹ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɟ 

ɧɚɣɞɟɧɨ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɞɭɥɶ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɨɠɢɞɚɧɢɹ ɫɥɟɞɭɸɳɟɝɨ 

ɡɚɩɭɫɤɚ ɩɨ ɪɚɫɩɢɫɚɧɢɸ. 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɡɚɩɭɫɤɚɬɶ ɦɨɞɭɥɢ ɜɪɭɱɧɭɸ ɩɨ ɪɚɫɩɢɫɚɧɢɸ, ɢɫɩɨɥɶɡɭɹ 

ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɢ ɤɨɧɬɪɨɥɢɪɭɹ ɢɯ ɜɵɩɨɥɧɟɧɢɟ.  

ɉɨɫɬɭɫɥɨɜɢɹ 

ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ, ɛɭɞɭɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɩɪɨɰɟɫɫɵ, ɡɚɧɟɫɟɧɧɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 
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Ɋɢɫɭɧɨɤ 7 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «Ɂɚɩɭɫɤ ɦɨɞɭɥɹ» 

2.3 ɋɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

Ʉɨɦɩɨɧɟɧɬ — ɡɚɦɟɳɚɟɦɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɚɛɨɪɭ ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɝɨ ɪɟɚɥɢɡɚɰɢɸ. 

Ⱦɢɚɝɪɚɦɦɚ   ɤɨɦɩɨɧɟɧɬɨɜ   ɨɩɢɫɵɜɚɟɬ   ɨɫɨɛɟɧɧɨɫɬɢ   ɮɢɡɢɱɟɫɤɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ. Ɍɚɤɚɹ ɞɢɚɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɚɪɯɢɬɟɤɬɭɪɭ  

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ, ɭɫɬɚɧɨɜɢɜ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɩɪɨɝɪɚɦɦɧɵɦɢ  

ɤɨɦɩɨɧɟɧɬɚɦɢ [17]. 

ɇɚ   ɞɢɚɝɪɚɦɦɟ   ɪɚɡɜɟɪɬɵɜɚɧɢɹ   ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɭɡɥɚɦɢ ɜ ɮɢɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ, ɚ ɬɚɤɠɟ ɫɨɟɞɢɧɟɧɢɟ ɭɡɥɨɜ 
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ɫɨɛɨɣ. ɇɚ ɪɢɫɭɧɤɟ 8 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɭɡɥɚɦɢ 

ɜ ɮɢɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ. 

ɉɥɚɧɢɪɨɜɳɢɤ
ȻД

Ɇɨɞɭɥɶ 
ɡɚɩɭɫɤɚ 

ɩɪɨɰɟɫɫɨɜ
Ɏɚɣɥɨɜɨɟ 

ɯɪɚɧɢɥɢɳɟ 
ɦɨɞɭɥɟɣ

1

2

3 4

5

ɂɧɬɟɪɮɟɣɫ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ

 

Ɋɢɫɭɧɨɤ 8 — ɋɯɟɦɚ ɡɚɩɭɫɤɚ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 ȼ ɫɯɟɦɟ ɢɡɨɛɪɚɠɟɧɵ ɤɨɦɩɨɧɟɧɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ. Ɉɩɟɪɚɬɨɪ ɞɨɛɚɜɥɹɟɬ ɡɚɞɚɱɭ ɜ ȻȾ, Ɇɨɞɭɥɶ ɡɚɩɭɫɤɚ 

ɩɪɨɰɟɫɫɨɜ ɫ ɩɨɦɨɳɶɸ ɩɥɚɧɢɪɨɜɳɢɤɚ ɜ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɨɛɪɚɳɚɟɬɫɹ ɤ ȻȾ ɢ 

ɡɚɩɭɫɤɚɟɬ ɡɚɞɚɱɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. Ɏɚɣɥɨɜɨɟ ɯɪɚɧɢɥɢɳɟ ɦɨɞɭɥɟɣ ɫɨɞɟɪɠɢɬ 

ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ ɢ ɯɪɚɧɢɬ ɧɚ ɨɬɞɟɥɶɧɨɦ ɫɟɪɜɟɪɟ.  

2.4 Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ 

 Ⱦɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɫɨɡɞɚɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ. 

2.4.1 ɋɬɪɭɤɬɭɪɚ ɞɚɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɦɨɞɭɥɹ 

 Ⱦɚɧɧɵɟ, ɫ ɤɨɬɨɪɵɦɢ ɪɚɛɨɬɚɟɬ ɦɨɞɭɥɶ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ ɫɨɛɪɚɧɵ ɜ 

ɬɚɛɥɢɰɟ «ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ», ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ 

ɨɬɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 — ɋɬɪɭɤɬɭɪɚ ɢ ɫɨɫɬɚɜ ɬɚɛɥɢɰɵ «ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ» 

Ɍɚɛɥɢɰɚ «Processes» ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɧɨɣ ɬɚɛɥɢɰɟɣ, ɩɨɡɜɨɥɹɸɳɟɣ 
ɩɨɞɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɨɬɫɥɟɠɢɜɚɬɶ ɫɬɚɬɭɫɵ ɫɢɫɬɟɦɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɍɚɤɠɟ, ɜ 
ɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ ɦɨɧɢɬɨɪɢɧɝɚ. Ⱦɥɹ ɨɩɟɪɚɬɨɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɨɱɟɪɟɞɟɣ (Queue) ɩɨɬɨɤɨɜ (Thread), ɩɨɫɤɨɥɶɤɭ 
ɬɪɟɛɨɜɚɧɢɟ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ ɨɩɟɪɚɬɨɪɵ ɪɚɡɧɵɯ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ ɢ 

ɤɚɠɞɵɣ ɨɩɟɪɚɬɨɪ ɜɵɩɨɥɧɹɥɫɹ ɫɬɪɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɪɹɞɤɨɦ, ɡɚɞɚɧɧɵɦ 
ɫɩɟɰɢɚɥɢɫɬɨɦ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɨɞɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬ 
ɫɢɫɬɟɦɧɭɸ ɩɚɦɹɬɶ ɢ ɧɟ ɞɨɩɭɫɤɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɛɨɥɟɟ 5 
ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ, ɤɨɬɨɪɵɣ ɢɥɥɸɫɬɪɢɪɭɟɬ ɫɬɪɭɤɬɭɪɭ ɩɥɚɧɚ 
ɦɨɧɢɬɨɪɢɧɝɚ. ɉɭɫɬɶ ɡɚɞɚɧ ɧɟɤɨɬɨɪɵɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɨɛɴɟɤɬ, ɞɥɹ 
ɤɨɬɨɪɨɝɨ ɨɩɟɪɚɬɨɪɨɦ ɨɩɪɟɞɟɥɟɧɨ ɦɧɨɠɟɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɬɨɱɟɤ: 01.05.2009, 
03.05.2009, 05.05.2009. Ⱦɥɹ ɷɬɨɝɨ ɨɛɴɟɤɬɚ ɡɚɞɚɧ ɚɥɝɨɪɢɬɦ ɦɨɧɢɬɨɪɢɧɝɚ 
ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, id_algorithm = 4. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ 
ɮɨɪɦɢɪɭɟɬɫɹ ɩɥɚɧ ɦɨɧɢɬɨɪɢɧɝɚ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɢɧɬɟɪɜɚɥ ɞɚɬ ɦɟɠɞɭ 
ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɞɚɬɨɣ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɴɟɤɬɚ ɢ ɜɪɟɦɟɧɧɨɣ ɫɞɜɢɝ, 
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ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ ɫ ɡɚɞɟɪɠɤɨɣ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ (ɞɥɹ Landsat-8 — 8 ɞɧɟɣ, ɞɥɹ 
Sentinel-2 — 1 ɞɟɧɶ). ɉɥɚɧ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɮɪɚɝɦɟɧɬɚ ɬɚɛɥɢɰɵ 
Processes. 

 
Ɍɚɛɥɢɰɚ 2 — ɮɪɚɝɦɟɧɬ ɬɚɛɥɢɰɵ Processes 

pid id_obj_alg p_status p_dateuser p_datesystem p_status_result 
 2 plan 01.05.2009 02.05.2009  
 2 plan 01.05.2009 09.05.2009  
 2 plan 02.05.2009 03.05.2009  
 2 plan 02.05.2009 10.05.2009  
 2 plan 03.05.2009 04.05.2009  
 2 plan 03.05.2009 11.05.2009  
 2 plan 04.05.2009 05.05.2009  
 2 plan 04.05.2009 12.05.2009  
 2 plan 05.05.2009 06.05.2009  
 2 plan 05.05.2009 13.05.2009  

 

2.5 Ⱥɥɝɨɪɢɬɦ ɦɨɞɭɥɹ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ 

Ɇɨɞɭɥɶ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ ɜɤɥɸɱɚɟɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɚ ɪɚɛɨɬɵ (ɪɢɫ. 11): 
1. ɉɨɞɝɨɬɨɜɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɤɨɦɚɧɞ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. Ɇɨɞɭɥɶ ɨɛɪɚɳɚɟɬɫɹ ɤ ȻȾ ɫ ɡɚɩɪɨɫɨɦ ɧɚ 
ɧɚɥɢɱɢɟ ɧɨɜɵɯ ɡɚɞɚɧɢɣ, ɢɦɟɸɳɢɯ ɫɬɚɬɭɫ «ɧɟɦɟɞɥɟɧɧɵɣ ɡɚɩɭɫɤ» (now) ɢɥɢ 
«ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɣ ɡɚɩɭɫɤ» (plan) — ɲɚɝ 1, ɢ, ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ, ɫɨɡɞɚɟɬ 
ɚɫɫɨɰɢɚɬɢɜɧɵɣ ɦɚɫɫɢɜ (ɲɚɝ 2) ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɫɟɯ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɩɪɟɞɟɥɹɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɥɭɱɟɧɧɵɦ ɡɚɞɚɧɢɹɦ (ɰɢɤɥ «i»). Ɂɚɬɟɦ 
ɨɩɪɟɞɟɥɹɟɬ ɜɫɟ ɨɩɟɪɚɬɨɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦ ɩɨɪɹɞɤɨɦ 
(order). Ɂɚɬɟɦ ɦɨɞɭɥɶ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɦɚɫɫɢɜ (ɲɚɝ 7), ɜ ɤɨɬɨɪɵɣ ɩɨ ɩɨɪɹɞɤɭ 
ɞɨɛɚɜɥɹɟɬ ɫɬɪɨɤɢ ɤɨɦɚɧɞ ɡɚɩɭɫɤɚ ɨɩɟɪɚɬɨɪɨɜ (ɰɢɤɥ «j») ɢ ɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫ 
ɡɚɞɚɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɰɢɤɥ «k»).  

2. Ɂɚɩɭɫɤ ɤɨɦɚɧɞ ɧɚ ɢɫɩɨɥɧɟɧɢɟ ɜ ɦɧɨɝɨɩɨɬɨɱɧɨɦ ɪɟɠɢɦɟ. ɋɥɟɞɭɸɳɢɦ 
ɷɬɚɩɨɦ ɚɥɝɨɪɢɬɦ ɦɨɞɭɥɹ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɨɱɟɪɟɞɶ ɩɨɬɨɤɨɜ (ɰɢɤɥ «l»), 
ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɪɚɜɧɨ ɱɢɫɥɭ ɨɩɟɪɚɬɨɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ. Ʉɚɠɞɵɣ ɨɩɟɪɚɬɨɪ 
ɛɭɞɟɬ ɧɚɡɧɚɱɟɧ ɜ ɨɬɞɟɥɶɧɵɣ ɩɨɬɨɤ (ɰɢɤɥ «m») ɢ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɪɹɞɤɨɦ ɜ ɨɱɟɪɟɞɢ ɞɨ ɩɨɥɧɨɝɨ 
ɡɚɜɟɪɲɟɧɢɹ (ɰɢɤɥ while). 

Циɤɥ i
ɨɬ 0 ɞɨ len(queries)-1

ɍɜɟɥɢɱɢɬɶ i ɧɚ 1
Циɤɥ i

Ɉɩɪɟɞɟɥɢɬɶ ID ɚɥɝɨɪɢɬɦɚ 
ɪɚɡɪɟɲɟɧɢɹ i-ɝɨ ɡɚɩɪɨɫɚ

ɉɨɥɭɱɢɬɶ ɤɨɪɬɟɠ ɞɚɧɧɵɯ ɨɛ 
ɚɥɝɨɪɢɬɦɟ ɪɚɡɪɟɲɟɧɢɹ i-ɝɨ ɡɚɩɪɨɫɚ

Аɥɝоɪиɬɦ 
ɫɭщеɫɬɜɭеɬ?

ɞɚ
ɂɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɦɚɫɫɢɜ ɢɥɢ 

ɭɩɨɪɹɞɨɱɟɧɧɵɣ ɫɩɢɫɨɤ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ ɡɚɩɭɫɤɚ 

ɨɩɟɪɚɬɨɪɨɜ ɚɥɝɨɪɢɬɦɚ (cmds)

ɉɨɥɭɱɢɬɶ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɬɨɪɨɜ, 

ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɚɥɝɨɪɢɬɦɚ 
ɪɚɡɪɟɲɟɧɢɹ i-ɝɨ ɡɚɩɪɨɫɚ ɜ ɡɚɞɚɧɧɨɦ 

ɩɨɪɹɞɤɟ (order)

Циɤɥ j
ɨɬ 0 ɞɨ len(operators)-1

ɍɜɟɥɢɱɢɬɶ j ɧɚ 1
Циɤɥ j

ɂɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ j-ɭɸ ɫɬɪɨɤɭ 
ɤɨɦɚɧɞɵ ɡɚɩɭɫɤɚ j-ɝɨ ɨɩɟɪɚɬɨɪɚ (cmd)

ɉɨɥɭɱɢɬɶ ɤɨɪɬɟɠ ɞɚɧɧɵɯ j-ɝɨ 
ɨɩɟɪɚɬɨɪɚ ɩɨ ID

Циɤɥ k
ɨɬ 0 ɞɨ len(parameters)-1

ɍɜɟɥɢɱɢɬɶ k ɧɚ 1
Циɤɥ k

Ɂɚɩɢɫɚɬɶ ɜ j-ɭɸ ɫɬɪɨɤɭ ɤɨɦɚɧɞɵ 
ɡɚɩɭɫɤɚ j-ɝɨ ɨɩɟɪɚɬɨɪɚ (cmd) 

ɩɚɪɚɦɟɬɪɵ, ɡɚɞɚɧɧɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ

ɉɨɥɭɱɢɬɶ ɦɧɨɠɟɫɬɜɨ ɡɚɞɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ j-ɝɨ ɨɩɟɪɚɬɨɪɚ

Ɂɚɩɢɫɚɬɶ k-ɵɣ ɩɚɪɚɦɟɬɪ ɜ j-ɭɸ ɫɬɪɨɤɭ 
ɤɨɦɚɧɞɵ ɡɚɩɭɫɤɚ j-ɝɨ ɨɩɟɪɚɬɨɪɚ

Ⱥ

ɇɚɱɚɥɨ

ɧɟɬ

Дɨɛɚɜɢɬɶ ɤ ɫɩɢɫɤɭ ɤɨɦɚɧɞ ɡɚɩɭɫɤɚ 
ɨɩɟɪɚɬɨɪɨɜ j-ɭɸ ɫɬɪɨɤɭ (cmds[j]=cmd)

Ɂɚɩɢɫɚɬɶ ɜ i-ɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɫɩɢɫɨɤ ɤɨɦɚɧɞ (sequences[i]=cmds)

ɂɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ m-ɵɣ ɩɨɬɨɤ 
(Thread) l-ɨɣ ɨɱɟɪɟɞɢ

ɂɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ l-ɭɸ ɨɱɟɪɟɞɶ 
(Queue)

Циɤɥ l
ɨɬ 0 ɞɨ len(sequences)-1

ɍɜɟɥɢɱɢɬɶ l ɧɚ 1
Циɤɥ l

Циɤɥ т
ɨɬ 0 ɞɨ len(sequences[l])-1

ɍɜɟɥɢɱɢɬɶ m ɧɚ 1
Циɤɥ m

ɇɚɡɧɚɱɢɬɶ ɧɚ ɡɚɩɭɫɤ m-ɭɸ ɤɨɦɚɧɞɭ (cmd) m-

ɦɭ ɩɨɬɨɤɭ ɢɡ l-ɨɣ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ (cmd=sequences[l][m])

Ɂɚɩɭɫɬɢɬɶ ɤɨɦɚɧɞɭ

Циɤɥ while

Циɤɥ while

while true

Ɉɠɢɞɚɬɶ ɫɢɝɧɚɥ ɡɚɜɟɪɲɟɧɢɹ 
ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪɚ

Ɂɚɞɚɬɶ ɫɬɚɬɭɫ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɰɟɫɫɚ – ɡɚɜɟɪɲɟɧ (ready)

Ɂɚɞɚɬɶ ɫɬɚɬɭɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ 
– ɜɵɩɨɥɧɹɟɬɫɹ (inprogress)

Кɨɧɟɰ

Ⱥ

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

2

1

1
ɂɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɚɫɫɨɰɢɚɬɢɜɧɵɣ 

ɦɚɫɫɢɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ (sequences)

ɉɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɡɚɩɪɨɫɵ ɫɨ ɫɬɚɬɭɫɨɦ "now/plan"

1

2

 

Ɋɢɫɭɧɨɤ 11 — Ⱥɥɝɨɪɢɬɦ ɦɨɞɭɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ 
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2.6 Ɋɟɚɥɢɡɚɰɢɹ ɦɨɞɭɥɹ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ 

Ɍɢɩɨɜɵɦ ɩɪɢɦɟɪɨɦ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ RGB ɢɡɨɛɪɚɠɟɧɢɹ ɢ 

ɟɝɨ ɩɭɛɥɢɤɚɰɢɹ ɧɚ Ƚɟɨɩɨɪɬɚɥɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 12. 

 

 

Ɋɢɫɭɧɨɤ 12 — RGB ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ Ƚɟɨɩɨɪɬɚɥɟ 

Ɂɚ ɤɚɠɞɵɣ ɮɭɧɤɰɢɸ ɩɪɨɰɟɫɫɚ ɨɬɜɟɱɚɟɬ ɨɬɞɟɥɶɧɵɣ ɦɨɞɭɥɶ, ɷɬɢ ɦɨɞɭɥɢ 

ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɡɚɞɚɧɧɨɦ ɩɨɪɹɞɤɟ: ɦɨɞɭɥɶ «ɂɡɜɥɟɱɟɧɢɟ 

ɚɪɯɢɜɚ», ɦɨɞɭɥɶ «ɋɛɨɪ ɦɨɡɚɢɤɢ» (ɫɨɡɞɚɟɬɫɹ ɦɨɡɚɢɤɚ ɢɡ ɤɚɧɚɥɨɜ Red, Green, 

Blue), ɦɨɞɭɥɶ «Ɉɛɴɟɞɢɧɟɧɢɟ ɤɚɧɚɥɨɜ» (ɤɚɧɚɥɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɵɣ RGB-

ɮɚɣɥ), ɦɨɞɭɥɶ «ɏɪɚɧɢɥɢɳɟ Ƚɟɨɫɟɪɜɟɪɨɜ», ɦɨɞɭɥɶ «Web-ɩɭɛɥɢɤɚɰɢɹ» (RGB-

ɫɧɢɦɨɤ ɩɭɛɥɢɤɭɟɬɫɹ ɧɚ Ƚɟɨɩɨɪɬɚɥɟ). 

ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 2 

ȼ ɯɨɞɟ ɜɬɨɪɨɣ ɝɥɚɜɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ. ɉɪɨɟɤɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɢɚɝɪɚɦɦɭ 

ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɨɬɪɚɠɚɸɳɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɨɩɟɪɚɬɨɪɚ ɢ ɉɆɁɉ ɫ ɫɢɫɬɟɦɨɣ. ɋ ɩɨɦɨɳɶɸ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ 

ɩɨɤɚɡɚɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ. Ⱦɢɚɝɪɚɦɦɚ 
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ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɪɚɠɚɟɬ ɤɚɤ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɡɚɩɭɫɤ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɣ. 

ɇɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɪɟɚɥɢɡɨɜɚɧ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ. 
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ɁȺɄɅЮɑȿɇɂȿ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ 

ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ: 

 ȼɵɩɨɥɧɟɧ ɢ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ ɭɩɪɚɜɥɟɧɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɚɦɢ. Ȼɵɥɢ ɜɵɜɟɞɟɧɵ ɨɛɳɢɟ ɩɪɢɧɰɢɩɵ 

ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɢ ɢɯ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ. ɉɨɫɥɟ ɨɛɡɨɪɨɜ ɞɪɭɝɢɯ ɫɢɫɬɟɦ 

ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɦɨɞɭɥɸ ɢ ɫɨɫɬɚɜɥɟɧɨ 

ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ. 

 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ɇɨɞɭɥɹ ɫɨɡɞɚɧɚ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɨɩɢɫɵɜɚɸɳɢɟ ɦɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ 

ɦɨɞɭɥɟɦ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɞɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ 

ɨɬɪɚɠɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ; 

 Ɋɚɡɪɚɛɨɬɚɧ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ 

ɩɪɨɰɟɫɫɨɜ. Ɇɨɞɭɥɶ ɫɩɨɫɨɛɟɧ ɡɚɩɭɫɤɚɬɶ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɡɚɞɚɜɚɬɶ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɭ, ɩɪɨɜɟɪɹɬɶ ɧɚɥɢɱɢɟ ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

ȼɢɞɟɧɢɟ 

1 ȼɜɟɞɟɧɢɟ  
 

1.1 ɐɟɥɶ 
 

ɐɟɥɶ ɫɨɡɞɚɧɢɹ ɷɬɨɝɨ ɞɨɤɭɦɟɧɬɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɨɛɪɚɬɶ, 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɩɪɟɞɟɥɢɬɶ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɭɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ.  
Ⱦɨɤɭɦɟɧɬ ɚɤɰɟɧɬɢɪɭɟɬ ɜɧɢɦɚɧɢɟ ɧɚ ɜɨɡɦɨɠɧɨɫɬɹɯ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɫɨɜɥɚɞɟɥɶɰɚɦ ɢ ɰɟɥɟɜɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ, ɢ ɧɚ ɬɨɦ, ɩɨɱɟɦɭ ɷɬɢ ɩɨɬɪɟɛɧɨɫɬɢ 
ɫɭɳɟɫɬɜɭɸɬ. ɉɨɞɪɨɛɧɨɫɬɢ ɬɨɝɨ, ɤɚɤ ɦɨɞɭɥɶ ɡɚɩɭɫɤɚ ɜɵɩɨɥɧɹɟɬ ɷɬɢ 
ɩɨɬɪɟɛɧɨɫɬɢ, ɛɭɞɭɬ ɞɟɬɚɥɢɡɢɪɨɜɚɧɵ ɜ ɩɪɟɰɟɞɟɧɬɚɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɩɟɰɢɮɢɤɚɰɢɹɯ. 

 

1.2 Ʉɨɧɬɟɤɫɬ 
 

ɇɚɫɬɨɹɳɢɣ ɞɨɤɭɦɟɧɬ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɧɨ-
ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ 
ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ (Ƚɂɋ ɋɎɍ). 

 

1.3 Ɉɩɪɟɞɟɥɟɧɢɹ, ɚɤɪɨɧɢɦɵ ɢ ɫɨɤɪɚɳɟɧɢɹ 
 

Ɉɫɧɨɜɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 

 
1.4 Ʉɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 

 
Ⱦɨɤɭɦɟɧɬ ɨɩɢɫɵɜɚɟɬ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɭɥɸ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ. ɍɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ 
ɞɟɥɨɜɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜ ȼɢɞɟɧɢɢ ɪɟɲɟɧɢɹ, 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɤɥɸɱɟɜɵɟ ɩɪɨɛɥɟɦɵ ɢ ɫɩɨɫɨɛɵ ɢɯ ɪɟɲɟɧɢɹ, ɩɪɢɜɟɞɟɧɵ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɢɫɬɟɦɵ, ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɨɝɪɚɧɢɱɟɧɢɹ, 
ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɢ ɞɪɭɝɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɞɭɤɬɭ. 
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2 ɉɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ  
 

 2.1 Ⱦɟɥɨɜɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɚ ɩɨɫɬɪɨɟɧɚ ɩɨ ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ. 
Ɇɨɞɭɥɶɧɨɫɬɶ ɪɟɚɥɢɡɨɜɵɜɚɟɬ ɩɪɢɧɰɢɩ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɧɵɯ 
ɤɨɦɩɨɧɟɧɬ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ 
ɪɟɠɢɦɟ. ɇɚ ɮɢɡɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɬɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬɚɜɢɬɶ 
ɡɚɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɩɨ ɨɛɪɚɛɨɬɤɟ ɢɥɢ ɚɧɚɥɢɡɭ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ 
ɦɨɞɭɥɹ, ɚ ɧɚɛɨɪ ɨɩɟɪɚɰɢɣ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɨɝɢɱɟɫɤɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫ 
ɡɚɞɚɧɧɵɦ ɧɚɛɨɪɨɦ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ. ɉɨɫɤɨɥɶɤɭ ɤɚɤɢɯ-
ɥɢɛɨ ɫɪɟɞɫɬɜ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ 
ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬ, ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɬɨ ɷɬɚ ɫɢɬɭɚɰɢɹ ɩɪɢɜɨɞɢɬ ɤ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɭɱɚɫɬɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫɨ ɫɬɨɪɨɧɵ ɨɩɟɪɚɬɨɪɚ, ɱɬɨ ɜ 
ɭɫɥɨɜɢɹɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 
ɧɟɩɪɢɟɦɥɟɦɵɦ ɪɟɲɟɧɢɟɦ. ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɢɦɟɸɳɢɦɫɹ, ɧɨɜɨɟ ɪɟɲɟɧɢɟ 
ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɬɨɪɚ ɢ ɨɛɟɫɩɟɱɢɬɶ 
ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ 
ɩɭɬёɦ ɫɨɡɞɚɧɢɹ ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ. 

Ɍɚɤɠɟ, ɫɢɫɬɟɦɚ ɝɟɬɟɪɨɝɟɧɧɚɹ, ɚ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɨɧɚ ɜɤɥɸɱɚɟɬ ɪɚɡɥɢɱɧɵɟ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɟɪɜɟɪɵ ɨɛɪɚɛɨɬɤɢ. ɋɢɫɬɟɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɨɠɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɪɚɡɥɢɱɧɵɦ ɫɟɪɜɟɪɚɦ. ɉɪɢ 
ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɩɨɫɬɪɨɟɧɢɟ ɰɟɩɨɱɟɤ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɨɩɟɪɚɬɨɪɫɤɨɦ 
ɪɟɠɢɦɟ ɧɟɜɨɡɦɨɠɧɨ. ɇɨɜɨɟ ɪɟɲɟɧɢɟ ɨɛɟɫɩɟɱɢɬ ɪɚɛɨɬɭ ɨɩɟɪɚɬɨɪɚ ɜ 
ɢɧɬɟɪɚɤɬɢɜɧɨɦ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 

 

 2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɥɟɦɵ 
 

ɉɪɨɛɥɟɦɚ Ɉɬɫɭɬɫɬɜɢɟ ɫɪɟɞɫɬɜ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬ. 

 

ɡɚɬɪɚɝɢɜɚɟɬ Ɉɩɟɪɚɬɨɪɚ. 

ȿɟ ɫɥɟɞɫɬɜɢɟɦ 
ɹɜɥɹɟɬɫɹ 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɝɨ ɭɱɚɫɬɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫɨ ɫɬɨɪɨɧɵ 
ɨɩɟɪɚɬɨɪɚ. 

ɍɫɩɟɲɧɨɟ 
ɪɟɲɟɧɢɟ 

ɉɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɬɨɪɚ ɢ ɨɛɟɫɩɟɱɢɬɶ 
ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ ɩɚɪɚɥɥɟɥɶɧɵɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɩɭɬёɦ ɫɨɡɞɚɧɢɹ ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɡɚɩɭɫɤɚ 
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ɩɪɨɰɟɫɫɨɜ. 

 

 2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɡɢɰɢɢ ɢɡɞɟɥɢɹ 
 

Ⱦɥɹ Ɇɧɨɝɨɰɟɥɟɜɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ȾɁɁ ɂɄɂɌ ɋɎɍ 

ɤɨɬɨɪɨɣ Ɍɪɟɛɭɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ 
ɩɪɨɰɟɫɫ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɧɵɯ 
ɦɨɞɭɥɟɣ ɜ ɡɚɞɚɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫ ɡɚɞɚɧɧɵɦ 
ɧɚɛɨɪɨɦ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜ 
ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ. 

(ɇɚɡɜɚɧɢɟ ɩɪɨɞɭɤɬɚ)  Ɇɨɞɭɥɶ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ 

ɤɨɬɨɪɵɣ Ɉɫɧɨɜɚɧ ɧɚ ɹɡɵɤɟ Python ɢ ɋɍȻȾ 
PostgreSQL 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɋɭɳɟɫɬɜɭɸɳɟɝɨ ɪɟɲɟɧɢɹ ɧɚ 
ɨɫɧɨɜɟ ɨɩɟɪɚɬɨɪɫɤɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ 

ɧɚɲ ɩɪɨɞɭɤɬ Ɉɛɟɫɩɟɱɢɜɚɟɬ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɡɚɩɭɫɤ 
ɩɪɨɰɟɫɫɨɜ ɫ ɧɚɫɬɪɨɣɤɚɦɢ, 
ɡɚɞɚɧɧɵɦɢ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

 

3 Ɉɩɢɫɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ  
 

3.1 ɋɜɟɞɟɧɢɹ ɨ ɩɨɥɶɡɨɜɚɬɟɥɹɯ 
 

ɍ ɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɸɬ ɨɞɢɧ ɨɫɧɨɜɧɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ: ɨɩɟɪɚɬɨɪ. 
Ɉɩɟɪɚɬɨɪ — ɡɚɧɢɦɚɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɰɟɩɨɱɟɤ ɦɨɞɭɥɟɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, 
ɡɚɩɭɫɤɚɟɬ ɦɨɞɭɥɢ ɩɨ ɪɚɫɩɢɫɚɧɢɸ, ɫɥɟɞɢɬ ɡɚ ɢɯ ɜɵɩɨɥɧɟɧɢɟɦ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ɪɚɛɨɬɚɟɬ ɨɞɢɧ 
ɨɩɟɪɚɬɨɪ. ɋɢɫɬɟɦɚ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɩɥɚɬɮɨɪɦɟ Linux. Ɉɩɟɪɚɰɢɨɧɧɚɹ 
ɫɢɫɬɟɦɚ: Linux. 

 

3.2 ɉɪɨɮɢɥɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ   
 

Ɍɢɩɢɱɧɵɣ 
ɩɪɟɞɫɬɚɜɢɬɟɥɶ 

Ɉɩɟɪɚɬɨɪ 



35 
 

Ɉɩɢɫɚɧɢɟ ɉɨɥɶɡɨɜɚɬɟɥɶ ɩɪɨɝɪɚɦɦɵ, ɧɚɞɟɥɟɧɧɵɣ ɩɪɚɜɚɦɢ ɧɚ ɱɬɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɚɥɝɨɪɢɬɦɨɜ, 
ɢɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɤ. 

Ɍɢɩ ɉɨɥɶɡɨɜɚɬɟɥɶ 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫ
ɬɢ 

1. ɋɬɪɨɢɬ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ, ɟɝɨ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɢ ɡɚɩɭɫɤɚ.  

2. ɋɨɯɪɚɧɹɟɬ ɧɚɫɬɪɨɣɤɢ ɜ ɛɚɡɭ ɞɚɧɧɵɯ.  

3. Ɉɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ. 

Ʉɪɢɬɟɪɢɣ 
ɭɫɩɟɯɚ 

ȼɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɡɚɩɭɫɤɚ 
ɩɪɨɰɟɫɫɨɜ. 

 

3.3 Ʉɥɸɱɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
 

Ɉɩɟɪɚɬɨɪ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɬɚɤɨɣ ɬɪɭɞɧɨɫɬɶɸ, ɤɚɤ ɡɚɬɪɚɬɚ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɦɟɧɢ ɧɚ ɫɨɫɬɚɜɥɟɧɢɟ ɨɱɟɪɟɞɢ ɡɚɩɭɫɤɚ ɦɨɞɭɥɟɣ ɩɨ ɪɚɫɩɢɫɚɧɢɸ. 
ɉɪɟɞɩɪɢɹɬɢɟ ɧɭɠɞɚɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ, ɤɨɬɨɪɚɹ ɛɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɥɚ ɡɚɩɭɫɤ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ.  

 

4 ȼɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɭɤɬɚ  
 

4.1 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɰɟɫɫ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ 
ɤɨɦɩɨɧɟɧɬ 
 

ȼɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɡɚɩɭɫɤɚ ɧɚɛɨɪɚ ɨɩɟɪɚɰɢɣ ɜ ɜɢɞɟ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɨɝɢɱɟɫɤɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫ ɡɚɞɚɧɧɵɦ ɧɚɛɨɪɨɦ 
ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ.  
 

4.2 ɂɧɬɟɝɪɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ  
 
ȼɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɟɞɢɧɨɣ ȻȾ ɢɧɮɨɪɦɚɰɢɢ ɨɛɨ 

ɜɫɟɯ ɦɨɞɭɥɹɯ ɝɟɬɟɪɨɝɟɧɧɨɣ ɫɢɫɬɟɦɵ. 
 
4.3 Ɉɩɟɪɚɬɢɜɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɚɥɝɨɪɢɬɦɨɜ 

 

ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɩɭɬёɦ 
ɞɨɛɚɜɥɟɧɢɹ/ɭɞɚɥɟɧɢɹ ɦɨɞɭɥɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 
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4.4 Ɉɩɬɢɦɢɡɚɰɢɹ ɪɟɫɭɪɫɨɜ 
 

ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɩɭɬёɦ ɫɨɡɞɚɧɢɹ ɦɨɞɭɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ 
ɩɪɨɰɟɫɫɨɜ. 

 
4.5 Ɉɬɫɭɬɫɬɜɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɭɱɚɫɬɢɹ ɢ ɤɨɧɬɪɨɥɹ ɨɩɟɪɚɬɨɪɚ 

 
  ȼɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬ ɛɟɡ 

ɩɨɫɬɨɹɧɧɨɝɨ ɭɱɚɫɬɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫɨ ɫɬɨɪɨɧɵ ɨɩɟɪɚɬɨɪɚ ɜ ɭɫɥɨɜɢɹɯ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɩɪɟɞɟɥёɧɧɨɫɬɢ ɢ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɢ. 
 

5 Ɉɝɪɚɧɢɱɟɧɢɹ 
 

ȼ ɹɞɪɟ ɫɢɫɬɟɦɵ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɦɵɲɥɟɧɧɚɹ ɋɍȻȾ 
ɪɟɥɹɰɢɨɧɧɨɝɨ ɞɨɫɬɭɩɚ. 

 
6 Ⱦɪɭɝɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɡɞɟɥɢɸ 

 

  6.1 ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
 

Ɇɢɧɢɦɚɥɶɧɵɟ ɫɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 
 Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 16 ȽȻ, 10 ȽȻ ɫɜɨɛɨɞɧɨɝɨ ɞɢɫɤɨɜɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ 

 ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ VMWare ESXI50 ɧɚ ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɟ IBM 
Blade Server E HS21XM ɫ ɞɜɭɦɹ ɜɢɪɬɭɚɥɶɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ Intel 
Xeon E5420 ɩɨ 2.5GHz  

 Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Linux.  
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ƚɥɨɫɫɚɪɢɣ 

1 ȼɜɟɞɟɧɢɟ 
 

1.1 ɐɟɥɶ 
 

Ƚɥɨɫɫɚɪɢɣ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɹ ɬɟɪɦɢɧɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɨɞɭɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ. 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɡɨɧɞɢɪɨɜɚɧɢɟɦ Ɂɟɦɥɢ ɢ ɭɩɪɚɜɥɟɧɢɟɦ ɞɚɧɧɵɦɢ. 

 
1.2 Ʉɨɧɬɟɤɫɬ 

 
Ƚɥɨɫɫɚɪɢɣ ɫɨɡɞɚɧ ɜ ɪɚɦɤɚɯ ɦɧɨɝɨɰɟɥɟɜɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɂɄɂɌ 
 
1.3 ɋɫɵɥɤɢ 
 
ɋɨɩɭɬɫɬɜɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ, 

ɉɪɢɥɨɠɟɧɢɢ ȼ. 
 

2 Ɉɩɪɟɞɟɥɟɧɢɹ 
 

2.1 ɉɨɧɹɬɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɨɩɢɫɚɧɢɢ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
 

2.1.1 ȾɁɁ 
 

ȾɁɁ (ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ Ɂɟɦɥɢ) – ɧɚɛɥɸɞɟɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ ɤɨɫɦɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɫɴɟɦɨɱɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ. 

 
2.1.2 Ɇɨɞɭɥɶ 

 
Ɇɨɞɭɥɶ — ɩɪɨɝɪɚɦɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɬɪɚɧɫɥɹɰɢɢ, 

ɨɛɴɟɞɢɧɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɦɨɞɭɥɹɦɢ ɢ ɡɚɝɪɭɡɤɢ ɜ ɨɩɟɪɚɬɢɜɧɭɸ ɩɚɦɹɬɶ. 

Ɋɚɛɨɬɚ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɟɣ ɧɟɤɨɬɨɪɨɝɨ ɬɢɩɚ ɪɚɛɨɬ ɢ ɨɬɧɨɫɢɬɫɹ ɤ 
ɤɨɧɤɪɟɬɧɨɦɭ ɡɚɤɚɡɭ. 
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2.1.3 Ɉɩɟɪɚɬɨɪ 
 

Ɉɩɟɪɚɬɨɪ — ɱɟɥɨɜɟɤ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɭɞɚɥɟɧɧɵɦɢ 
ɩɪɨɰɟɫɫɚɦɢ, ɬɚɤɠɟ ɫɨɡɞɚɟɬ ɢ ɞɨɛɚɜɥɹɟɬ ɧɨɜɵɟ ɦɨɞɭɥɢ. 

 
2.1.4 Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 

 
Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ — ɫɨɜɨɤɭɩɧɨɫɬɶ ɥɨɝɢɱɟɫɤɢ 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɨɬɞɟɥɶɧɵɦɢ 
ɦɨɞɭɥɹɦɢ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜ ɡɚɞɚɧɧɨɦ ɩɨɪɹɞɤɟ. 

 
2.1.5 Ɂɚɞɚɧɢɟ 

 
Ɂɚɞɚɧɢɟ — ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɟ ɜɨ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ 

ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɨɞɢɧ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ. 
 
2.1.6 ɋɬɚɬɭɫ ɡɚɞɚɧɢɹ 

 
ɋɬɚɬɭɫ ɡɚɞɚɧɢɹ. Ɇɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɡɚɩɭɫɤɚɟɬ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɹ, ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ȻȾ ɢ ɢɦɟɸɳɢɟ ɫɬɚɬɭɫɵ 0 – ɭɞɚɥɟɧ ɢɥɢ 1 – ɧɟ ɭɞɚɥɟɧ. 
Ɂɚɞɚɧɢɹ ɢɦɟɸɬ ɢɧɵɟ ɫɬɚɬɭɫɵ: plan – ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɡɚɩɥɚɧɢɪɨɜɚɧ ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɞɚɬɭ ɢ ɜɪɟɦɹ; now – ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧ ɧɟɦɟɞɥɟɧɧɨ; canceled – ɩɪɨɰɟɫɫ ɨɬɦɟɧɟɧ ɩɨɥɶɡɨɜɚɬɟɥɟɦ; ready – 
ɩɪɨɰɟɫɫ ɡɚɜɟɪɲɟɧ; inprogress – ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɟɬɫɹ. 

  
2.1.7 ɉɆɁɉ 

 
ɉɆɁɉ (ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ) — ɦɟɯɚɧɢɡɦ, 

ɨɛɥɚɞɚɸɳɢɣ ɮɭɧɤɰɢɹɦɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, (ɡɚɩɭɫɤ, 
ɨɫɬɚɧɨɜɤɚ, ɢɡɦɟɧɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ), ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɢɹ ɨɱɟɪɟɞɟɣ ɩɪɨɰɟɫɫɨɜ, 
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɧɵɯ ɪɟɫɭɪɫɨɜ, ɜɵɞɟɥɹɟɦɵɯ ɞɥɹ ɩɪɨɰɟɫɫɨɜ. 

 
2.1.8 ɉɥɚɧ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ 

 
ɉɥɚɧ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ — ɝɪɚɮɢɤ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ ɜɨ ɜɪɟɦɟɧɢ, 

ɫɨɫɬɚɜɥɹɟɦɵɣ ɨɩɟɪɚɬɨɪɨɦ. 
 
2.1.9 Ɉɱɟɪɟɞɶ ɩɪɨɰɟɫɫɨɜ 
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Ɉɱɟɪɟɞɶ ɩɪɨɰɟɫɫɨɜ — ɦɟɬɨɞ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɷɮɮɟɤɬɢɜɧɭɸ ɡɚɝɪɭɡɤɭ ɪɟɫɭɪɫɨɜ. 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ Ⱥɂɋ 

 

1 ȼɜɟɞɟɧɢɟ 
 

1.1 ɐɟɥɶ 

ɐɟɥɶ ɷɬɨɝɨ ɞɨɤɭɦɟɧɬɚ — ɜ ɬɨɦ, ɱɬɨɛɵ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɦɨɞɭɥɸ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ. 
Ⱦɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɨɩɢɫɚɧɵ ɜ ɮɨɪɦɟ ɩɪɟɰɟɞɟɧɬɨɜ, ɤɪɚɬɤɢɯ ɨɩɢɫɚɧɢɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɨɩɢɫɚɧɢɣ ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ. 

1.2 Ɉɩɪɟɞɟɥɟɧɢɹ, ɚɤɪɨɧɢɦɵ ɢ ɫɨɤɪɚɳɟɧɢɹ 
 

Ɉɫɧɨɜɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 
 

1.3 ɋɫɵɥɤɢ 
 

ɋɨɩɭɬɫɬɜɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɫɥɟɞɭɸɳɢɯ ɞɨɤɭɦɟɧɬɚɯ: 

 ɜɢɞɟɧɢɢ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ) ɢ 

 ɝɥɨɫɫɚɪɢɢ (ɉɪɢɥɨɠɟɧɢɟ Ȼ). 

 

Ɉɛɡɨɪ ɫɢɫɬɟɦɵ 
 

1.4 Ɉɛɡɨɪ ɩɪɟɰɟɞɟɧɬɨɜ 
 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɚɤɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 1.  

Ɍɚɛɥɢɰɚ 1 — Ⱥɤɬɨɪɵ ɫɢɫɬɟɦɵ  

Ⱥɤɬɨɪ Кɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɉɩɟɪɚɬɨɪ Ɂɚɧɢɦɚɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɰɟɩɨɱɟɤ ɦɨɞɭɥɟɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɫɨɯɪɚɧɹɟɬ 
ɧɚɫɬɪɨɣɤɢ ɜ ɛɚɡɭ ɞɚɧɧɵɯ, ɫɥɟɞɢɬ ɡɚ ɢɯ ɜɵɩɨɥɧɟɧɢɟɦ. 
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ɋɩɢɫɨɤ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 2. 
Ɍɚɛɥɢɰɚ 2 — Ɋɟɟɫɬɪ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

Кɨɞ Ɉɫɧɨɜɧɨɣ 
ɚɤɬɨɪ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɨɪɦɭɥɢɪɨɜɤɚ 

O1 Ɉɩɟɪɚɬɨɪ ɋɨɡɞɚɧɢɟ 
ɚɥɝɨɪɢɬɦɚ 

Ɉɩɟɪɚɬɨɪ ɞɨɛɚɜɥɹɟɬ ɜ ȻȾ 
ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɚɥɝɨɪɢɬɦɟ: 
ɇɚɡɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ, ɞɚɬɚ 
ɫɨɡɞɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɧɚɡɧɚɱɟɧɢɹ 
ɚɥɝɨɪɢɬɦɚ 

O2 Ɉɩɟɪɚɬɨɪ Ⱦɨɛɚɜɥɟɧɢɟ 
ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɦɨɞɭɥɹ ɜ ȻȾ 

Ɉɩɟɪɚɬɨɪ ɜɧɨɫɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɹɯ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɰɟɩɨɱɟɤ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 
ɂɧɮɨɪɦɚɰɢɹ ɜɤɥɸɱɚɟɬ: ɧɚɡɜɚɧɢɟ 
ɦɨɞɭɥɹ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɦɨɞɭɥɹ ɜ 
ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ, ɩɚɪɚɦɟɬɪɵ, IP-
ɚɞɪɟɫ ɫɟɪɜɟɪɚ ɪɚɫɩɨɥɨɠɟɧɢɹ. 

Ɉ3 Ɉɩɟɪɚɬɨɪ ɉɨɫɬɪɨɟɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɛɥɨɤɨɜ ɚɥɝɨɪɢɬɦɚ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɩɨɫɬɪɨɢɬɶ 
ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ ɞɥɹ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɡɚɞɚɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

Ɉ4 Ɉɩɟɪɚɬɨɪ ɂɡɦɟɧɟɧɢɟ 
ɧɚɫɬɪɨɟɤ ɜ ɛɚɡɟ 
ɞɚɧɧɵɯ 

 
Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 
ɚɥɝɨɪɢɬɦ ɩɭɬёɦ 
ɞɨɛɚɜɥɟɧɢɹ/ɭɞɚɥɟɧɢɹ ɦɨɞɭɥɹ ɜ 
ɛɚɡɟ ɞɚɧɧɵɯ. 

Ɉ5 Ɉɩɟɪɚɬɨɪ Ɂɚɞɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɨɝɪɚɦɦɧɨɦɭ 
ɦɨɞɭɥɸ. 

Ɉɩɟɪɚɬɨɪ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɥɨɤɨɜ 
ɚɥɝɨɪɢɬɦɚ ɡɚɞɚɟɬ ɜɯɨɞɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɩɪɨɝɪɚɦɦɧɵɦ 
ɦɨɞɭɥɹɦ. 

Ɉ6 Ɉɩɟɪɚɬɨɪ Ʉɨɧɬɪɨɥɶ 
ɫɨɫɬɨɹɧɢɹ 
ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɰɟɫɫɚ 

Ɉɩɟɪɚɬɨɪ ɩɪɨɫɦɚɬɪɢɜɚɟɬ 
ɫɨɫɬɨɹɧɢɹ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ. 

Ɇɉ1 ɉɆɁɉ  ɉɨɥɭɱɟɧɢɟ ɫɬɚɬɭɫɚ 
ɩɪɨɰɟɫɫɚ 

ɉɆɁɉ ɩɨɫɵɥɚɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɡɚɩɪɨɫɵ ɫɨ ɫɬɚɬɭɫɨɦ ɩɪɨɰɟɫɫɚ. 
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Ɍɚɛɥɢɰɚ 2 — Ɋɟɟɫɬɪ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

Ɇɉ2 ɉɆɁɉ ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ 
ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ 

ɉɆɁɉ ɟɠɟɦɢɧɭɬɧɨ ɫɱɢɬɵɜɚɟɬ 
ɫɬɚɬɭɫɵ ɡɚɞɚɧɢɣ. ȼ ɫɥɭɱɚɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɫɬɚɬɭɫɚ «now» ɢɥɢ 
«planed» ɨɩɪɟɞɟɥɹɟɬ ID 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɚɞɚɧɢɸ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ɉɩɪɟɞɟɥɹɟɬ ɫɬɚɬɭɫ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɟɫɥɢ ɨɧɚ ɧɟ ɭɞɚɥɟɧɚ, ɬɨ ɫɱɢɬɵɜɚɟɬ 
ɨɩɟɪɚɬɨɪɵ, ɜɯɨɞɹɳɢɟ ɜ ɟɟ ɫɨɫɬɚɜ. 

Ɇɉ3 ɉɆɁɉ Ɂɚɞɚɧɢɟ ɫɬɚɬɭɫɚ 
ɩɪɨɰɟɫɫɭ 

ɉɆɁɉ ɡɚɞɚɟɬ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɭ 
(inproggress — ɜɵɩɨɥɧɟɧɢɟ,  
now — ɝɨɬɨɜ ɤ ɜɵɩɨɥɧɟɧɢɸ, 
ready — ɡɚɜɟɪɲɟɧ). 

Ɇɉ4 ɉɆɁɉ ɉɨɥɭɱɟɧɢɟ ɢ ɡɚɩɢɫɶ 
ɩɚɪɚɦɟɬɪɨɜ 

ɉɆɁɉ ɡɚɩɢɫɵɜɚɟɬ ɜ ɫɬɪɨɤɭ 
ɤɨɦɚɧɞɵ ɡɚɩɭɫɤɚ ɩɚɪɚɦɟɬɪɵ 
ɨɩɟɪɚɬɨɪɚ ɢ ɩɨɥɭɱɚɟɬ ɦɧɨɠɟɫɬɜɨ 
ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɟɪɚɬɨɪɚ. 

Ɇɉ5 ɉɆɁɉ ɋɨɡɞɚɧɢɟ ɨɱɟɪɟɞɢ ɉɆɁɉ ɫɨɡɞɚɟɬ ɨɱɟɪɟɞɶ ɢ 
ɧɚɡɧɚɱɚɟɬ ɤɚɠɞɨɦɭ ɨɩɟɪɚɬɨɪɭ ɢɡ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɬɨɤ. 

Ɇɉ6 ɉɆɁɉ Ɂɚɩɭɫɤ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɉɁɆɉ ɡɚɩɭɫɤɚɟɬ ɩɪɨɝɪɚɦɦɧɵɟ 
ɦɨɞɭɥɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɩɨ 
ɪɚɫɩɢɫɚɧɢɸ, ɤɨɬɨɪɨɟ ɞɨ ɷɬɨɝɨ 
ɫɮɨɪɦɢɪɨɜɚɥ ɨɩɟɪɚɬɨɪ. 

O7 Ɉɩɟɪɚɬɨɪ ɉɪɢɧɭɞɢɬɟɥɶɧɨɟ 
ɡɚɜɟɪɲɟɧɢɟ 
ɩɪɨɰɟɫɫɚ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɩɪɢɧɭɞɢɬɟɥɶɧɨ 
ɡɚɜɟɪɲɢɬɶ ɩɪɨɰɟɫɫ ɞɨ ɟɝɨ 
ɨɤɨɧɱɚɧɢɹ. 

O8 Ɉɩɟɪɚɬɨɪ Ɂɚɞɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ 
ɩɪɨɰɟɫɫɨɜ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɡɚɞɚɜɚɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɨ 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ. 
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1.5 ɉɪɟɞɩɨɥɨɠɟɧɢɹ ɢ ɡɚɜɢɫɢɦɨɫɬɢ 
 

ɉɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɦɧɨɝɨɰɟɥɟɜɨɣ ɫɢɫɬɟɦɵ ȾɁɁ 
ɂɄɂɌ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɡɦɟɧɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɪɜɟɪɨɜ, ɫɥɟɞɫɬɜɢɟɦ ɱɟɝɨ 
ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɢɟ ɫɟɪɜɟɪɧɵɯ ɟɞɢɧɢɰ ɢ ɪɚɡɦɟɳɟɧɢɟ ɧɚ ɧɢɯ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɞɭɥɶ 
ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɰɟɩɨɱɟɤ 
ɨɛɪɚɛɨɬɤɢ ɧɚ ɨɫɧɨɜɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ. 

 
2 Ɉɩɢɫɚɧɢɟ ɩɪɟɰɟɞɟɧɬɨɜ 

 

2.1 ɉɪɟɰɟɞɟɧɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɨɩɟɪɚɬɨɪɨɦ, ɤɚɤ ɩɪɟɞɭɫɥɨɜɢɹ 
 

ȼ ɞɚɧɧɨɦ ɩɚɪɚɝɪɚɮɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɟɰɟɞɟɧɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ 
ɨɩɟɪɚɬɨɪɨɦ Ɇɐɋ ȾɁɁ ɂɄɂɌ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɚɥɝɨɪɢɬɦɨɜ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ 
ɧɢɠɟ ɩɪɟɰɟɞɟɧɬɵ ɹɜɥɹɸɬɫɹ ɜɯɨɞɧɵɦɢ ɢ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɩɪɟɞɭɫɥɨɜɢɹɦɢ ɞɥɹ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɆɁɉ. 
 

2.1.1 ɉɪɟɰɟɞɟɧɬ Ɉ2: Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɜ ȻȾ 
 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɉɩɟɪɚɬɨɪ ɜɧɨɫɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɹɯ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɰɟɩɨɱɟɤ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ.  

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — ɨɩɟɪɚɬɨɪ. 
ɉɪɟɞɭɫɥɨɜɢɹ  

1. Ɉɩɟɪɚɬɨɪ ɢɦɟɟɬ ɞɨɫɬɭɩ ɤ ȻȾ. 

2. Ȼɚɡɚ ɞɚɧɧɵɯ ɋɢɫɬɟɦɵ ɫɨɞɟɪɠɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɹ ɞɥɹ ɜɜɨɞɚ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɨɞɭɥɟ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ Ɉɩɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ 
«Ⱦɨɛɚɜɢɬɶ ɦɨɞɭɥɶ». 

Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — ɞɨɛɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɜ ȻД 

1. Ɉɩɟɪɚɬɨɪ ɜ ȻȾ ɜɵɛɢɪɚɟɬ «Ⱦɨɛɚɜɢɬɶ ɦɨɞɭɥɶ» 

2. ȻȾ ɋɢɫɬɟɦɵ ɨɬɨɛɪɚɠɚɟɬ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɩɨɥɟɣ ɞɥɹ ɜɜɨɞɚ 
ɢɧɮɨɪɦɚɰɢɢ. 
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3. Ɉɩɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬ ɨɞɧɨ ɢɡ ɩɨɥɟɣ. 

4. Ɉɩɟɪɚɬɨɪ ɜɜɨɞɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɦɨɞɭɥɟ. 

5. ȼɵɩɨɥɧɹɬɶ ɩɭɧɤɬɵ 3-4, ɩɨɤɚ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɹ ɧɟ ɛɭɞɭɬ 
ɡɚɩɨɥɧɟɧɵ. 

6. Ɉɩɟɪɚɬɨɪ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ ɦɨɞɭɥɶ». 

7. ȻȾ ɫɨɯɪɚɧɹɟɬ ɦɨɞɭɥɶ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɧɟɦ, ɜɧɟɫɟɧɧɨɣ ɜ ɬɚɛɥɢɰɵ. 
ɉɨɫɬɭɫɥɨɜɢɹ 

ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ, ɝɨɬɨɜɵɣ ɤ 
ɡɚɩɭɫɤɭ, ɯɪɚɧɢɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

Ɋɢɫɭɧɨɤ ȼ. 1 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «Ⱦɨɛɚɜɥɟɧɢɟ ɦɨɞɭɥɹ ɜ ȻȾ» 

 

2.1.2 ɉɪɟɰɟɞɟɧɬ Ɉ3: ɉɨɫɬɪɨɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɥɨɤɨɜ 
ɚɥɝɨɪɢɬɦɚ 
 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɉɩɟɪɚɬɨɪ ɫɬɪɨɢɬ ɢɡ ɜɨɡɦɨɠɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ ɡɚɞɚɧɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɫɨɯɪɚɧɹɟɬ ɷɬɨ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — ɨɩɟɪɚɬɨɪ. 
ɉɪɟɞɭɫɥɨɜɢɹ  
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1. Ɉɩɟɪɚɬɨɪ ɚɜɬɨɪɢɡɨɜɚɧ ɜ ɋɢɫɬɟɦɟ. 

2. Ȼɚɡɚ ɞɚɧɧɵɯ ɋɢɫɬɟɦɵ ɫɨɞɟɪɠɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ, 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ. 

3. ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɢɦɟɟɬ ɢɧɬɟɪɮɟɣɫ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ ɤɨɦɚɧɞɧɭɸ 
ɫɬɪɨɤɭ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ Ɉɩɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ 
«ɉɨɫɬɪɨɢɬɶ ɚɥɝɨɪɢɬɦ». 

Ȼɚɡɨɜɵɣ ɩɨɬɨɤ – ɩɨɫɬɪɨɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɥɨɤɨɜ ɚɥɝɨɪɢɬɦɚ 

1. Ɉɩɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬ «ɉɨɫɬɪɨɢɬɶ ɚɥɝɨɪɢɬɦ» 

2. ɋɢɫɬɟɦɚ ɨɬɨɛɪɚɠɚɟɬ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ. 

3. Ɉɩɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬ ɨɞɢɧ ɢɡ ɦɨɞɭɥɟɣ. 

4. ɋɢɫɬɟɦɚ ɝɪɚɮɢɱɟɫɤɢ ɨɬɨɛɪɚɠɚɟɬ ɛɥɨɤ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɵɛɪɚɧɧɵɣ 
ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. 

5. Ɉɩɟɪɚɬɨɪ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ «ɉɚɪɚɦɟɬɪɵ» ɧɚ ɛɥɨɤɟ ɦɨɞɭɥɹ. 

6. ɋɢɫɬɟɦɚ ɜɢɡɭɚɥɢɡɢɪɭɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫ ɷɥɟɦɟɧɬɚɦɢ ɜɜɨɞɚ ɞɚɧɧɵɯ. 

7. Ɉɩɟɪɚɬɨɪ ɜɜɨɞɢɬ ɢɦɹ ɩɚɪɚɦɟɬɪɚ ɢ ɟɝɨ ɡɧɚɱɟɧɢɟ (ɩɪɢ ɧɚɥɢɱɢɢ). 

8. Ɉɩɟɪɚɬɨɪ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ «Ⱦɨɛɚɜɢɬɶ». 

9. ɋɢɫɬɟɦɚ ɫɨɯɪɚɧɹɟɬ ɜɜɟɞɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜ ɬɚɛɥɢɰɭ ȻȾ. 

10. ȼɵɩɨɥɧɹɬɶ ɩ. 2 – 9, ɩɨɤɚ ɚɥɝɨɪɢɬɦ ɧɟ ɛɭɞɟɬ ɫɮɨɪɦɢɪɨɜɚɧ. 

11. Ɉɩɪɟɞɟɥɢɬɶ ɩɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɜ ɫɨɫɬɚɜɟ 
ɚɥɝɨɪɢɬɦɚ. 

12. Ɉɩɟɪɚɬɨɪ ɧɚɠɢɦɚɟɬ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ ɚɥɝɨɪɢɬɦ». 

13. ɋɢɫɬɟɦɚ ɫɨɯɪɚɧɹɟɬ ɚɥɝɨɪɢɬɦ, ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɨɞɭɥɟɣ, ɜ ɬɚɛɥɢɰɵ ȻȾ. 
Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ ɩɨɬɨɤɢ 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɜɵɫɬɪɨɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɞɭɥɟɣ ɜɪɭɱɧɭɸ, 
ɢɫɩɨɥɶɡɭɹ ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɧɚ ɤɚɠɞɨɣ ɨɬɟɥɶɧɨɣ ɫɟɪɜɟɪɧɨɣ 
ɩɥɚɬɮɨɪɦɟ, ɝɞɟ ɪɚɡɦɟɳɟɧ ɬɨɬ ɢɥɢ ɢɧɨɣ ɦɨɞɭɥɶ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɹɜɥɹɟɬɫɹ 
ɧɟɩɪɢɟɦɥɟɦɵɦ.  

ɉɨɫɬɭɫɥɨɜɢɹ 
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ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ ɚɥɝɨɪɢɬɦ, ɝɨɬɨɜɵɣ ɤ ɡɚɩɭɫɤɭ, 
ɯɪɚɧɢɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

Ɍɨɱɤɢ ɪɚɫɲɢɪɟɧɢɹ 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩ. 3 ɛɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɩɟɪɟɯɨɞɢɦ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɫɥɟɞɭɸɳɟɝɨ ɩɪɟɰɟɞɟɧɬɚ «ɋɨɫɬɚɜɢɬɶ ɚɥɝɨɪɢɬɦ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɛɥɨɤɨɜ». 

 

 

Ɋɢɫɭɧɨɤ ȼ. 2 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɉɨɫɬɪɨɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɛɥɨɤɨɜ ɚɥɝɨɪɢɬɦɚ» 

 
ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩ. 11 ɛɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɟɰɟɞɟɧɬ 
«Ɂɚɞɚɧɢɟ ɩɨɪɹɞɤɚ ɜɵɩɨɥɧɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ». 
 

2.1.3 ɉɪɟɰɟɞɟɧɬ Ɉ7: ɉɪɢɧɭɞɢɬɟɥɶɧɨɟ ɡɚɜɟɪɲɟɧɢɟ ɩɪɨɰɟɫɫɚ 
 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 
Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɡɚɜɟɪɲɢɬɶ ɩɪɨɰɟɫɫ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ. 

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — Ɉɩɟɪɚɬɨɪ.  
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ɉɪɟɞɭɫɥɨɜɢɹ  

1. ȼ ȻȾ ɋɢɫɬɟɦɵ ɯɪɚɧɹɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɞɚɧɢɹ. 

2. Ɉɩɟɪɚɬɨɪ ɚɜɬɨɪɢɡɨɜɚɧ ɜ ɋɢɫɬɟɦɟ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɨɩɟɪɚɬɨɪ ɡɚɞɚɟɬ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɭ 
“canceled”.  

Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — ɡɚɜɟɪɲɟɧɢɟ ɩɪɨɰɟɫɫɚ 

1 Ɉɩɟɪɚɬɨɪ ɡɚɯɨɞɢɬ ɜ ȻȾ 
2 Ɉɩɟɪɚɬɨɪ ɩɨ ID ɧɚɯɨɞɢɬ ɧɭɠɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜ 

ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
3 Ɉɩɟɪɚɬɨɪ ɩɪɢɫɜɚɢɜɚɟɬ ɩɪɨɝɪɚɦɦɧɨɦɭ ɦɨɞɭɥɸ ɫɬɚɬɭɫ “canceled”. 
ɉɨɫɬɭɫɥɨɜɢɹ 

ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ, ɩɪɨɰɟɫɫ ɨɬɦɟɧɟɧ ɢ ɧɟ ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ. 

 

 
Ɋɢɫɭɧɨɤ ȼ. 3 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɉɪɢɧɭɞɢɬɟɥɶɧɨɟ ɡɚɜɟɪɲɟɧɢɟ 

ɩɪɨɰɟɫɫɚ» 

 

2.1.4 ɉɪɟɰɟɞɟɧɬ Ɉ8: Ɂɚɞɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ 
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Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɉɩɟɪɚɬɨɪ ɡɚɞɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ. 
Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — Ɉɩɟɪɚɬɨɪ 
ɉɪɟɞɭɫɥɨɜɢɹ  

1. Ɉɩɟɪɚɬɨɪ ɚɜɬɨɪɢɡɨɜɚɧ ɜ ɫɢɫɬɟɦɟ 

2. ȼ ȻȾ ɯɪɚɧɹɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɦɨɞɭɥɢ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɨɩɟɪɚɬɨɪ ɫɨɡɞɚɟɬ ɡɚɞɚɧɢɟ. 
Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — ɡɚɞɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹɸɳɢɯɫɹ 

ɩɪɨɰɟɫɫɨɜ 

1. Ɉɩɟɪɚɬɨɪ ɫɨɡɞɚɟɬ ɡɚɞɚɧɢɹ. 
2. CRON ɫɱɢɬɵɜɚɟɬ ɡɚɞɚɧɢɟ ɢ ɡɚɩɭɫɤɚɟɬ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ 

ɚɥɝɨɪɢɬɦɚ. 
3. ɉɨɜɬɨɪ ɩ.2, ɩɨɤɚ ɜɫɟ ɡɚɞɚɧɢɹ ɧɟ ɛɭɞɭɬ ɡɚɩɭɳɟɧɵ. 
ɉɨɫɬɭɫɥɨɜɢɹ 
ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ, ɩɪɨɰɟɫɫɵ ɪɚɛɨɬɚɸɬ 

ɨɞɧɨɜɪɟɦɟɧɧɨ, ɩɨɤɚ ɧɟ ɡɚɜɟɪɲɚɬɫɹ. 
 

 

Ɋɢɫɭɧɨɤ ȼ. 4 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «Ɂɚɞɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ» 
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2.2 ɉɪɟɰɟɞɟɧɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɨɜ 
 

ȼ ɞɚɧɧɨɦ ɩɚɪɚɝɪɚɮɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɟɰɟɞɟɧɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ 
ɉɆɁɉ, ɜɯɨɞɹɳɢɦ ɜ ɆɐɊɋ ȾɁɁ ɂɄɂɌ. 

 
2.2.1 ɉɪɟɰɟɞɟɧɬ Ɇɉ4: ɡɚɞɚɧɢɟ ɫɬɚɬɭɫɚ ɩɪɨɰɟɫɫɭ 

 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɉɆɁɉ ɡɚɞɚɟɬ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɭ. Ɂɚɞɚɧɢɹ ɢɦɟɸɬ ɢɧɵɟ ɫɬɚɬɭɫɵ: plan — 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɡɚɩɥɚɧɢɪɨɜɚɧ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɞɚɬɭ ɢ ɜɪɟɦɹ; now — 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɧɟɦɟɞɥɟɧɧɨ; canceled — 
ɩɪɨɰɟɫɫ ɨɬɦɟɧɟɧ ɩɨɥɶɡɨɜɚɬɟɥɟɦ; ready — ɩɪɨɰɟɫɫ ɡɚɜɟɪɲɟɧ; inprogress — 
ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — ɉɆɁɉ.  
ɉɪɟɞɭɫɥɨɜɢɹ  

1. ȼ ȻȾ ɋɢɫɬɟɦɵ ɯɪɚɧɹɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɞɚɧɢɹ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɦɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɡɚɩɪɨɫɵ ɫɨ ɫɬɚɬɭɫɨɦ “now/plan». 

Ȼɚɡɨɜɵɣ ɩɨɬɨɤ – ɡɚɞɚɧɢɟ ɫɬɚɬɭɫɚ 

1. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɡɚɩɪɨɫɵ ɫɨ ɫɬɚɬɭɫɨɦ «now/plan”. 
2. ɂɧɢɰɢɚɥɢɡɢɪɭɟɬɫɹ ɦɚɫɫɢɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
3. ɉɪɨɜɟɪɹɟɬɫɹ ɧɚɥɢɱɢɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ. 
4. ɂɧɢɰɢɚɥɢɡɢɪɭɟɬɫɹ ɫɩɢɫɨɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ ɡɚɩɭɫɤɚ 

ɨɩɟɪɚɬɨɪɨɜ ɚɥɝɨɪɢɬɦɚ. 
5. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɩɚɪɚɦɟɬɪɵ ɨɩɟɪɚɬɨɪɨɜ. 
6. ɂɧɢɰɢɚɥɢɡɢɪɭɟɬ ɨɱɟɪɟɞɶ 
7. Ɇɨɞɭɥɶ ɡɚɞɚɟɬ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɭ “inprogress”. 
8. Ɂɚɩɭɫɬɢɬɶ ɤɨɦɚɧɞɭ. 
9. Ɉɠɢɞɚɟɬɫɹ ɫɢɝɧɚɥ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪɚ. 
10. Ɇɨɞɭɥɶ ɡɚɞɚɟɬ ɫɬɚɬɭɫ ɜɵɩɨɥɧɟɧɢɹ “ready”. 
ɉɨɫɬɭɫɥɨɜɢɹ 

ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ, ɜɫɟ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ ɛɭɞɭɬ 
ɢɦɟɬɶ ɫɬɚɬɭɫ “ready”, “inprogress”, “canceled”,” now”, “plan”. 
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Ɋɢɫɭɧɨɤ ȼ. 5 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «Ɂɚɞɚɧɢɟ ɫɬɚɬɭɫɚ ɩɪɨɰɟɫɫɭ» 

 

2.2.2 ɉɪɟɰɟɞɟɧɬ Ɇɉ3: ɩɨɥɭɱɟɧɢɟ ɢ ɡɚɩɢɫɶ ɩɚɪɚɦɟɬɪɨɜ 
 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɉɆɁɉ ɡɚɩɢɫɵɜɚɟɬ ɜ ɫɬɪɨɤɭ ɤɨɦɚɧɞɵ ɡɚɩɭɫɤɚ ɩɚɪɚɦɟɬɪɵ ɨɩɟɪɚɬɨɪɚ ɢ 
ɩɨɥɭɱɚɟɬ ɦɧɨɠɟɫɬɜɨ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɟɪɚɬɨɪɚ. 

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — ɉɆɁɉ.  
ɉɪɟɞɭɫɥɨɜɢɹ  

1. ȼ ȻȾ ɋɢɫɬɟɦɵ ɯɪɚɧɹɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ. 

2. ȼ ȻȾ ɫɨɡɞɚɧɵ ɭɫɥɨɜɢɹ ɞɥɹ ɡɚɩɢɫɢ ɩɚɪɚɦɟɬɪɨɜ ɨɩɟɪɚɬɨɪɚ. 
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ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɦɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɞɚɧɧɵɟ ɨɩɟɪɚɬɨɪɚ ɩɨ ID. 
Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — ɩɨɥɭɱɟɧɢɟ ɢ ɡɚɩɢɫɶ ɩɚɪɚɦɟɬɪɨɜ. 

1. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɤɨɪɬɟɠ ɞɚɧɧɵɯ ɨɛ ɚɥɝɨɪɢɬɦɟ. 
2. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɬɨɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 

ɚɥɝɨɪɢɬɦɚ. 
3. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɤɨɪɬɟɠ ɞɚɧɧɵɯ ɨɩɟɪɚɬɨɪɚ ɩɨ ID. 
4. Ɇɨɞɭɥɶ ɡɚɩɢɫɵɜɚɟɬ ɜ ɫɬɪɨɤɭ ɤɨɦɚɧɞɵ ɡɚɩɭɫɤɚ ɩɚɪɚɦɟɬɪɚ ɨɩɟɪɚɬɨɪɚ, 

ɡɚɞɚɧɧɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ. 
5. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɦɧɨɠɟɫɬɜɨ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
ɉɨɫɬɭɫɥɨɜɢɹ 

ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ, ɩɚɪɚɦɟɬɪɵ ɜɫɟɯ ɨɩɟɪɚɬɨɪɨɜ 
ɡɚɩɢɫɚɧɵ ɢ ɩɨɥɭɱɟɧɵ. 

 

 

 

Ɋɢɫɭɧɨɤ ȼ. 6 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɉɨɥɭɱɟɧɢɟ ɢ ɡɚɩɢɫɶ ɩɚɪɚɦɟɬɪɨɜ» 
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2.2.3 ɉɪɟɰɟɞɟɧɬ Ɇɉ5: ɫɨɡɞɚɧɢɟ ɨɱɟɪɟɞɢ 
 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɉɆɁɉ ɫɨɡɞɚɟɬ ɨɱɟɪɟɞɶ ɢ ɧɚɡɧɚɱɚɟɬ ɤɚɠɞɨɦɭ ɨɩɟɪɚɬɨɪɭ ɢɡ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɬɨɤ. 

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — ɉɆɁɉ.  
ɉɪɟɞɭɫɥɨɜɢɹ  

1. ȼ ȻȾ ɋɢɫɬɟɦɵ ɯɪɚɧɹɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɦɨɞɭɥɶ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɨɱɟɪɟɞɶ. 
Ȼɚɡɨɜɵɣ ɩɨɬɨɤ —ɫɨɡɞɚɧɢɟ ɨɱɟɪɟɞɢ 

1. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɚɥɝɨɪɢɬɦ.  
2. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɬɨɪɨɜ ɚɥɝɨɪɢɬɦɚ. 
3. Ɇɨɞɭɥɶ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɨɱɟɪɟɞɶ ɢɡ ɨɩɟɪɚɬɨɪɨɜ. 
ɉɨɫɬɭɫɥɨɜɢɹ 

ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ, ɜɵɫɬɪɨɟɧɚ ɨɱɟɪɟɞɶ ɢɡ 
ɨɩɟɪɚɬɨɪɨɜ ɚɥɝɨɪɢɬɦɚ. 

 

 

Ɋɢɫɭɧɨɤ ȼ. 7 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «ɋɨɡɞɚɧɢɟ ɨɱɟɪɟɞɢ» 
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2.2.4 ɉɪɟɰɟɞɟɧɬ Ɇɉ6: ɡɚɩɭɫɤ ɚɥɝɨɪɢɬɦɚ 
 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɇɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɡɚɩɭɫɤɚɟɬ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɹ, 
ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ȻȾ 
ɢ ɢɦɟɸɳɢɟ ɫɬɚɬɭɫɵ 0 — ɭɞɚɥɟɧ ɢɥɢ 1 — ɧɟ ɭɞɚɥɟɧ. Ɂɚɞɚɧɢɹ ɢɦɟɸɬ ɢɧɵɟ 
ɫɬɚɬɭɫɵ: plan — ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɡɚɩɥɚɧɢɪɨɜɚɧ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɞɚɬɭ ɢ 
ɜɪɟɦɹ; now — ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɧɟɦɟɞɥɟɧɧɨ; 
canceled — ɩɪɨɰɟɫɫ ɨɬɦɟɧɟɧ ɩɨɥɶɡɨɜɚɬɟɥɟɦ; ready — ɩɪɨɰɟɫɫ ɡɚɜɟɪɲɟɧ; 
inprogress — ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɉɫɧɨɜɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ — ɉɆɁɉ.  
ɉɪɟɞɭɫɥɨɜɢɹ  

1. ɑɚɫɬɨɬɚ ɡɚɩɭɫɤɚ ɚɥɝɨɪɢɬɦɨɜ ɦɨɞɭɥɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ 
ɨɩɪɟɞɟɥɟɧɚ ɢ ɡɚɞɚɧɚ ɜ ɩɥɚɧɢɪɨɜɳɢɤɟ CRON. 

2. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɞɭɥɟɣ ɢ ɢɯ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɨɩɪɟɞɟɥɟɧɵ ɨɩɟɪɚɬɨɪɨɦ. 

3. ȼ ȻȾ ɋɢɫɬɟɦɵ ɫɮɨɪɦɢɪɨɜɚɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɚɞɚɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɚɥɝɨɪɢɬɦ. 

ɉɨɬɨɤ ɫɨɛɵɬɢɣ 

ɉɪɟɰɟɞɟɧɬ ɢɧɢɰɢɢɪɭɟɬɫɹ ɩɥɚɧɢɪɨɜɳɢɤɨɦ ɩɨ ɡɚɞɚɧɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ (1 
ɪɚɡ ɜ ɦɢɧɭɬɭ). 

Ȼɚɡɨɜɵɣ ɩɨɬɨɤ — ɡɚɩɭɫɤ ɦɨɞɭɥɹ 

1. CRON ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚɩɭɫɤ ɦɨɞɭɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ. 
2. Ɇɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɡɚɩɪɨɫ ɤ ȻȾ ɧɚ ɜɵɛɨɪɤɭ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɚɥɝɨɪɢɬɦɨɜ. 
3. ȻȾ ɜɨɡɜɪɚɳɚɟɬ ɪɟɡɭɥɶɬɚɬ ɡɚɩɪɨɫɚ. 
4. Ɇɨɞɭɥɶ ɩɨɥɭɱɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɞɭɥɟɣ ɚɥɝɨɪɢɬɦɚ. 
5. Ɇɨɞɭɥɶ ɮɨɪɦɢɪɭɟɬ ɤɨɦɚɧɞɭ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɜ ɨɱɟɪɟɞɶ. 
6. Ɇɨɞɭɥɶ ɫɨɡɞɚёɬ ɫɢɫɬɟɦɧɭɸ ɨɱɟɪɟɞɶ. 
7. Ɇɨɞɭɥɶ ɫɨɡɞɚёɬ ɫɢɫɬɟɦɧɵɣ ɩɪɨɰɟɫɫ. 
8. Ɇɨɞɭɥɶ ɨɠɢɞɚɟɬ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɚ. 
9. Ɇɨɞɭɥɶ ɡɚɞɚёɬ ɩɪɨɰɟɫɫɭ ɫɬɚɬɭɫ 3 — ɡɚɜɟɪɲёɧ. 
10. ȻȾ ɨɛɧɨɜɥɹɟɬ ɫɬɚɬɭɫ ɩɪɨɰɟɫɫɚ. 
Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ ɩɨɬɨɤɢ 
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ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɭɧɤɬɚ 1 ɛɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜɨɡɧɢɤɚɟɬ ɬɨɱɤɚ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɹ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɟ 
ɧɚɣɞɟɧɨ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɞɭɥɶ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɨɠɢɞɚɧɢɹ ɫɥɟɞɭɸɳɟɝɨ 
ɡɚɩɭɫɤɚ ɩɨ ɪɚɫɩɢɫɚɧɢɸ. 

Ɉɩɟɪɚɬɨɪ ɦɨɠɟɬ ɡɚɩɭɫɤɚɬɶ ɦɨɞɭɥɢ ɜɪɭɱɧɭɸ ɩɨ ɪɚɫɩɢɫɚɧɢɸ, ɢɫɩɨɥɶɡɭɹ 
ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɢ ɤɨɧɬɪɨɥɢɪɭɹ ɢɯ ɜɵɩɨɥɧɟɧɢɟ.  

ɉɨɫɬɭɫɥɨɜɢɹ 
ɉɪɢ ɭɫɩɟɲɧɨɦ ɨɤɨɧɱɚɧɢɢ ɩɪɟɰɟɞɟɧɬɚ, ɛɭɞɭɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɩɪɨɰɟɫɫɵ, ɡɚɧɟɫɟɧɧɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 
 

 

 

Ɋɢɫɭɧɨɤ ȼ. 8 — Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɰɟɞɟɧɬɚ «Ɂɚɩɭɫɤ ɦɨɞɭɥɹ» 
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2.3  ɋɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
 

2.3.1.1 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɰɟɫɫ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ 
ɤɨɦɩɨɧɟɧɬ 

 
Ɇɨɞɭɥɶ ɞɨɥɠɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɩɭɫɤɚɬɶ ɧɚɛɨɪ ɨɩɟɪɚɰɢɣ ɜ ɜɢɞɟ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɨɝɢɱɟɫɤɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫ ɡɚɞɚɧɧɵɦ ɧɚɛɨɪɨɦ 
ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ.  

 

2.3.1.2 ɂɧɬɟɝɪɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ  
 

ɂɧɮɨɪɦɚɰɢɢ ɨɛɨ ɜɫɟɯ ɦɨɞɭɥɹɯ ɝɟɬɟɪɨɝɟɧɧɨɣ ɫɢɫɬɟɦɵ ɞɨɥɠɧɚ ɛɵɬɶ 
ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɧɚ ɨɫɧɨɜɟ ɟɞɢɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ. 

 

2.3.1.3 Ƚɢɛɤɨɟ ɫɨɡɞɚɧɢɟ ɩɪɨɰɟɫɫɨɜ 
 

ȼ ɝɪɚɮɢɱɟɫɤɨɦ ɢɧɬɟɪɚɤɬɢɜɧɨɦ ɪɟɠɢɦɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɥɨɜɢɹ ɜɵɛɨɪɚ 
ɦɨɞɭɥɟɣ ɢɡ ɢɦɟɸɳɢɯɫɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɫɬɚɜɥɟɧɢɹ ɰɟɩɨɱɟɤ ɩɪɨɝɪɚɦɦɧɵɯ 
ɦɨɞɭɥɟɣ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɫɢɫɬɟɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 
ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɪɚɡɥɢɱɧɵɦ ɫɟɪɜɟɪɚɦ. 

 

2.3.1.4 Ɉɩɟɪɚɬɢɜɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɚɥɝɨɪɢɬɦɨɜ 
 

ȼ ɛɚɡɟ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɩɭɬёɦ ɞɨɛɚɜɥɟɧɢɹ/ɭɞɚɥɟɧɢɹ ɦɨɞɭɥɹ ɜ ɛɚɡɟ 
ɞɚɧɧɵɯ. 

 

2.3.1.5 Ɉɩɬɢɦɢɡɚɰɢɹ ɪɟɫɭɪɫɨɜ 
 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɦɨɞɭɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ. Ʉɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ ɩɪɢ ɫɢɫɬɟɦɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ (ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ VMWare ESXI50 ɧɚ ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɟ 
IBM Blade Server E HS21XM ɫ ɞɜɭɦɹ ɜɢɪɬɭɚɥɶɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ Intel Xeon 
E5420 ɩɨ 2.5GHz, Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 16Gb, Ⱦɢɫɤɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 10Gb, 
2Gb, 35Tb ɧɚ ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɟ IBM Blade Server E HS21XM ) ɧɟ ɛɨɥɟɟ 5. 

 

2.3.1.6 Ɉɬɫɭɬɫɬɜɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɭɱɚɫɬɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɨɩɟɪɚɬɨɪɚ 
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ɋɨ ɫɬɨɪɨɧɵ ɨɩɟɪɚɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɬɫɭɬɫɬɜɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ 
ɭɱɚɫɬɢɹ ɩɪɢ ɦɧɨɝɨɤɪɚɬɧɨɦ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬ ɜ ɭɫɥɨɜɢɹɯ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɢ. 

 
2.3.2 Ɉɝɪɚɧɢɱɟɧɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

2.3.2.1 X1. ɉɪɢɦɟɧɹɟɦɵɟ ɫɬɚɧɞɚɪɬɵ 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɫɟɦ ɫɬɚɧɞɚɪɬɚɦ ɢɧɬɟɪɮɟɣɫɚ 
ɩɨɥɶɡɨɜɚɬɟɥɹ Linux® Windows®. 

 

2.3.2.2 X2. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɪɟɞɟ ɜɵɩɨɥɧɟɧɢɹ 

ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɜɵɲɟɭɤɚɡɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚ 
ɤɨɦɩɶɸɬɟɪɟ ɜ ɫɥɟɞɭɸɳɟɣ ɦɢɧɢɦɚɥɶɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ: 

 16 Ƚɛ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ 

 10 ȽȻ ɫɜɨɛɨɞɧɨɝɨ ɞɢɫɤɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

 ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ VMWare ESXI50 ɧɚ ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɟ IBM Blade 
Server E HS21XM ɫ ɞɜɭɦɹ ɜɢɪɬɭɚɥɶɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ Intel Xeon 
E5420 ɩɨ 2.5GHz  

 Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Linux. 

 
2.3.2.3 X3. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɋɍȻД ɢ ɞɨɫɬɭɩɭ ɤ ɞɚɧɧɵɦ. 

ȼ ɹɞɪɟ ɫɢɫɬɟɦɵ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɦɵɲɥɟɧɧɚɹ ɋɍȻȾ 
PostgreSQL. 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɉɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ 
 

 

Ɋɢɫɭɧɨɤ Ƚ.1 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №1  

 

 

Ɋɢɫɭɧɨɤ Ƚ.2 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №2  
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Ɋɢɫɭɧɨɤ Ƚ.3 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №3 

 
 

 

 

Ɋɢɫɭɧɨɤ Ƚ.4 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №4  
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Ɋɢɫɭɧɨɤ Ƚ.5 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №5 

 

 

Ɋɢɫɭɧɨɤ Ƚ.6 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №6  
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Ɋɢɫɭɧɨɤ Ƚ.7 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №7  

 

 

Ɋɢɫɭɧɨɤ Ƚ.8 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №8 
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Ɋɢɫɭɧɨɤ Ƚ.9 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №9 

 

 

Ɋɢɫɭɧɨɤ Ƚ.10 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №10  
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Ɋɢɫɭɧɨɤ Ƚ.11 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №11 

 

 

Ɋɢɫɭɧɨɤ Ƚ.12 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №12 
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Ɋɢɫɭɧɨɤ Ƚ.13 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ №13 

 

 

 




