
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
 

Ʉɚɮɟɞɪɚ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ 
 
 

ɍɌȼȿɊɀȾȺɘ                          
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
               Ƚ.Ɇ. ɐɢɛɭɥɶɫɤɢɣ 
ɩɨɞɩɢɫɶ       

«_____»   _________  2019 ɝ. 
 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 
 

09.03.02 – ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ 
      
 

Ɋɚɡɪɚɛɨɬɤɚ ɨɧɬɨɥɨɝɢɢ ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ  
ɧɚɡɧɚɱɟɧɢɹ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         Ɋɭɤɨɜɨɞɢɬɟɥɶ           ________      ɞɨɰ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ           Ʉ.ȼ. Ɋɚɟɜɢɱ 
                                                            ɩɨɞɩɢɫɶ, ɞɚɬɚ          
 

ȼɵɩɭɫɤɧɢɤ               ________                                               Ⱥ.Ⱥ. Ʉɭɡɧɟɰɨɜɚ 
                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                    

 
 
 
 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2019  



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ 
ɨɧɬɨɥɨɝɢɢ ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ     ________      ɞɨɰ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ           Ʉ.ȼ. Ɋɚɟɜɢɱ    
                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ          

 



3 
 

ɋɈȾȿɊɀȺɇɂȿ 
 

ȼɜɟɞɟɧɢɟ ....................................................................................................................... 4 

ɑɚɫɬɶ 1 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɝɥɚɜɚ ................................................................................... 5 

1.1 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɡɧɚɧɢɣ ....................................................................................... 5 

1.2 ɉɨɧɹɬɢɟ ɨɧɬɨɥɨɝɢɢ .......................................................................................... 10 

1.3 Ɉɛɡɨɪ ɦɟɬɨɞɨɜ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɨɧɬɨɥɨɝɢɹɯ.................. 12 

1.3.1 Ɋɚɫɲɢɪɟɧɧɚɹ ɜɢɡɭɚɥɶɧɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ................................................ 12 

1.3.2 ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɫɩɟɤɬɪɚɥɶɧɨ-ɪɚɫɲɢɪɟɧɧɵɣ ɦɟɬɨɞ ......... 13 

1.4 Ɉɛɡɨɪ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ............................................................................. 14 

1.4.1 Collect Earth ................................................................................................ 14 

1.4.2 SemCityMap ................................................................................................ 15 

1.4.3 GeoKnow project ......................................................................................... 17 

1.4.4 ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ Ƚɂɋ ɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɨɧɬɨɥɨɝɢɹɯ ..................... 17 

1.5 əɡɵɤ ɨɩɢɫɚɧɢɹ ɨɧɬɨɥɨɝɢɢ ɢ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ............................................. 19 

1.6 Ɋɟɥɹɰɢɨɧɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ ɫɪɟɞɫɬɜɚ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɯɚɧɢɡɦɚ ɢɧɬɟɝɪɚɰɢɢ ................................................................ 20 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1.................................................................................................. 22 

ɑɚɫɬɶ 2 ɉɪɚɤɬɢɱɟɫɤɚɹ ɝɥɚɜɚ .................................................................................. 24 

2.1 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ................................................................................. 24 

2.2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɢ .............................................................................. 24 

2.3 ɇɚɩɨɥɧɟɧɢɟ ɨɧɬɨɥɨɝɢɢ .................................................................................... 27 

2.4 ɋɨɡɞɚɧɢɟ ɡɚɩɪɨɫɨɜ ɤ ɨɧɬɨɥɨɝɢɢ...................................................................... 29 

2.4.1 SPARQL ɡɚɩɪɨɫɵ ....................................................................................... 29 

2.4.2 DL query ɡɚɩɪɨɫɵ ....................................................................................... 30 

2.5 ɂɧɬɟɝɪɚɰɢɹ ɨɧɬɨɥɨɝɢɢ ɜ ɋɍȻȾ ...................................................................... 31 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2.................................................................................................. 34 

Ɂɚɤɥɸɱɟɧɢɟ ................................................................................................................ 36 

ɋɩɢɫɨɤ ɫɨɤɪɚɳɟɧɢɣ .................................................................................................. 38 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ...................................................................... 39 

ɉɪɢɥɨɠɟɧɢɟ Ⱥ ........................................................................................................... 43 

ɉɪɢɥɨɠɟɧɢɟ Ȼ ............................................................................................................ 51 

ɉɪɢɥɨɠɟɧɢɟ ȼ ............................................................................................................ 52 

ɉɪɢɥɨɠɟɧɢɟ Ƚ ............................................................................................................ 62 

 



4 
 

ȼȼȿȾȿɇɂȿ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɜ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɦɨɧɢɬɨɪɢɧ-

ɝɚ ɜɵɫɬɭɩɚɸɬ ɥɟɫɧɵɟ, ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ, ɡɚɩɨɜɟɞ-

ɧɵɟ ɢ ɪɟɤɪɟɚɰɢɨɧɧɵɟ ɡɨɧɵ ɢ ɞɪ. ȼ 2017 ɝɨɞɭ ɜ ɉɪɚɜɢɬɟɥɶɫɬɜɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɩɪɨɟɤɬɧɚɹ ɢɧɢɰɢɚɬɢɜɚ «ȼɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫ-

ɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɜ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɨɫɭɞɚɪ-

ɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ». 

ɉɨ ɨɞɧɨɦɭ ɢɡ ɫɨɝɥɚɲɟɧɢɣ, ɩɨɞɩɢɫɚɧɧɵɯ ɧɚ ɉɟɬɟɪɛɭɪɝɫɤɨɦ ɦɟɠɞɭɧɚɪɨɞ-

ɧɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɮɨɪɭɦɟ - 2019, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɫɬɚɧɟɬ ɩɢɥɨɬɧɨɣ ɩɥɨ-

ɳɚɞɤɨɣ ɩɨ ɜɧɟɞɪɟɧɢɸ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɢ 

ɰɢɮɪɨɜɢɡɚɰɢɢ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ. Ɍɟɯɧɨɥɨɝɢɢ ɜɧɟɞɪɹɸɬɫɹ ɝɨɫɤɨɪ-

ɩɨɪɚɰɢɟɣ «Ɋɨɫɤɨɫɦɨɫ» ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ «ɐɢɮɪɨɜɚɹ Ɂɟɦɥɹ» ɧɚɰɢɨɧɚɥɶɧɨɝɨ 

ɩɪɨɟɤɬɚ «ɐɢɮɪɨɜɚɹ ɷɤɨɧɨɦɢɤɚ ɊɎ», ɱɬɨɛɵ ɜɟɫɬɢ ɤɨɧɬɪɨɥɶ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɰɟɧɢɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 

ɬ. ɞ. ɋɟɪɜɢɫɵ ɞɨɥɠɧɵ ɫɬɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɚɞɦɢɧɢɫɬɪɚ-

ɰɢɣ ɪɟɝɢɨɧɨɜ. 

Ɉɧɬɨɥɨɝɢɹ ɞɥɹ Ɂɋɏɇ ɫɨɡɞɚɟɬɫɹ ɢ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɧɚ ɛɚɡɟ ɥɚɛɨɪɚɬɨɪɢɢ ɩɪɢ 

ɤɚɮɟɞɪɟ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɂɧɫɬɢɬɭɬɚ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪ-

ɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɋɎɍ, ɢ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɫɨɡɞɚɧɢɟ ɩɨɥɧɨɰɟɧɧɨɣ ɛɚɡɵ 

ɡɧɚɧɢɣ ɞɥɹ ɫɢɫɬɟɦɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɧɚ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɠɟ ɫɨɡɞɚɧɵ ɨɫɧɨɜɧɵɟ ɦɨɞɭɥɢ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧ 

ɦɨɞɭɥɶ «Ɉɧɬɨɥɨɝɢɹ ɚɝɪɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɋɏɇ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

ɰɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɢ Ɂɋɏɇ ɜ ɫɢɫɬɟɦɭ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɨɛɡɨɪ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

2) ɮɨɪɦɢɪɨɜɚɧɢɟ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɢ ɜɵɫɬɪɚɢɜɚɧɢɟ ɢɟɪɚɪɯɢɢ; 

3) ɪɚɡɪɚɛɨɬɤɚ ɨɧɬɨɥɨɝɢɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɫɪɟɞɟ Protégé ɢ ɢɧɬɟɝɪɚ-
ɰɢɹ ɨɧɬɨɥɨɝɢɢ ɜ ɋɍȻȾ.  
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Чɚɫɬɶ 1 Ɍɟɨɪɟɬɢɱɟɫɤɚя ɝɥɚɜɚ 
 

1.1 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɡɧɚɧɢɣ 
 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɡɧɚɧɢɣ ɨɞɧɚ ɢɡ ɨɛɥɚɫɬɟɣ ɢɡɭɱɟɧɢɹ ɜ ɢɧɮɨɪɦɚɬɢɤɟ ɢ ɜ ɪɚɡ-

ɪɚɛɨɬɤɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. ȼ ɢɧɮɨɪɦɚɬɢɤɟ ɷɬɚ ɨɛɥɚɫɬɶ ɡɚɤɥɸɱɟɧɚ ɜ 

ɩɨɞɛɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɢ ɨɛɨɛɳёɧɧɵɯ ɡɧɚɧɢɣ, ɫɜɟɞɟɧɢɣ ɢ ɮɚɤɬɨɜ 

ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɗȼɆ.  

Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɟ ɜɫɟ ɡɧɚɧɢɹ ɦɨɠɧɨ ɥɟɝɤɨ ɨɩɢɫɚɬɶ 

ɢ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ, ɬ.ɤ. ɨɧɢ ɨɛɵɱɧɨ ɹɜɥɹɸɬɫɹ ɪɚɡɧɨɪɨɞɧɵɦɢ, ɦɧɨɝɨɫɜɹɡɧɵ-

ɦɢ, ɱɚɫɬɨ ɤɚɤ ɞɟɤɥɚɪɚɬɢɜɧɵɦɢ, ɬɚɤ ɢ ɩɪɨɰɟɞɭɪɧɵɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɧɟ ɬɨɥɶɤɨ 

ɢɟɪɚɪɯɢɱɟɫɤɢɦɢ, ɧɨ ɢ ɫɟɬɟɜɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ. [1] 

Ɉɞɧɚ ɢɡ ɩɪɨɛɥɟɦ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɡɧɚɧɢɣ — ɤɚɤ ɯɪɚɧɢɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ 

ɡɧɚɧɢɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɮɨɪɦɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɬɚɤ, ɱɬɨɛɵ ɦɚɲɢɧɵ 

ɦɨɝɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɉɪɢɦɟɪɵ ɩɪɢɦɟ-

ɧɟɧɢɹ — ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ, ɦɚɲɢɧɧɵɣ ɩɟɪɟɜɨɞ, ɤɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɨɟ 

ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɫɢɫɬɟɦɵ ɢɡɜɥɟɱɟɧɢɹ ɢ ɩɨɢɫɤɚ ɢɧɮɨɪɦɚɰɢɢ (ɜɤɥɸ-

ɱɚɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ ɛɚɡ ɞɚɧɧɵɯ). Ɂɚ ɢɫɬɨɪɢɸ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɣ 

ɨɛɥɚɫɬɢ ɛɵɥɢ ɫɨɡɞɚɧɵ ɦɨɞɟɥɢ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ: ɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, 

ɥɨɝɢɤɚ ɩɪɟɞɢɤɚɬɨɜ, ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ, ɮɪɟɣɦɵ, ɩɪɨɞɭɤɰɢɢ, ɨɧɬɨɥɨɝɢɢ. Ⱦɥɹ 

ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɧɚɧɢɹɯ, «ɫɭɳɟɫɬɜɭɟɬ» ɢɦɟɧɧɨ ɬɨ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɨ. ɉɨɫɤɨɥɶɤɭ ɫɨɤɪɚɳɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɨɩɪɨɜɨɠɞɟ-

ɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɩɪɨɛɥɟɦɨɣ, ɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ 

(ɒɚɥɮɟɟɜɚ, 2011). 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ Computer Vision ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɝɪɚɮɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ 

ɤɨɦɩɨɧɟɧɬɚɦɢ ɢɡɨɛɪɚɠɟɧɢɹ. Ʌɟɜɢɧ (1978) ɪɚɡɪɚɛɨɬɚɥ ɫɟɦɚɧɬɢɱɟɫɤɭɸ ɫɟɬɶ, ɝɞɟ 

ɭɡɥɵ ɨɛɨɡɧɚɱɚɸɬ ɨɛɴɟɤɬɵ, ɚ ɞɭɝɢ ɤɨɞɢɪɭɸɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɬɧɨɲɟɧɢɹ, 

ɬɚɤɢɟ ɤɚɤ ɫɥɟɜɚ, ɫɜɟɪɯɭ ɢɥɢ ɫɡɚɞɢ. [1]  

ɋɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɥɢɧ-
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ɝɜɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɜ ɨɛɥɚɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɡɧɚɧɢɣ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɦɨɞɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ ɜ ɞɪɭɝɢɯ ɮɨɪɦɚɯ, ɧɚɩɪɢɦɟɪ 

ɞɥɹ ɚɧɚɥɢɡɚ ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɵ ɡɧɚɧɢɣ ɜ [2]. ɇɨ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɮɨɪɦɟ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɡɧɚɧɢɹ ɜ ɮɨɪɦɟ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ, ɬɚɤ 

ɤɚɤ ɢɯ ɮɭɧɤɰɢɨɧɚɥɚ ɧɟɞɨɫɬɚɬɨɱɧɨ. 

ɉɪɚɜɢɥɚ ɜɵɜɨɞɚ, ɤɨɬɨɪɵɟ ɦɚɧɢɩɭɥɢɪɭɸɬ ɡɧɚɧɢɹɦɢ, ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɪɚɡ-

ɥɢɱɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɩɪɨɞɭɤɰɢɣ: ɩɪɨɫɬɵɯ ɦɨɞɭɥɟɣ, 

ɤɨɬɨɪɵɟ ɨɠɢɞɚɸɬ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɛɨɪɚ ɭɫɥɨɜɢɣ ɢ n ɜɵɩɨɥɧɹɸɬ 

ɧɟɤɨɬɨɪɨɟ ɞɟɣɫɬɜɢɟ. [3] Ɋɚɫɫɦɚɬɪɢɜɚɹ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɡɧɚɧɢɣ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɞɪɚɜɨɦ ɫɦɵɫɥɟ, ɦɨɞɟɥɶ TOUR ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɞɟɥɶɧɨɟ 

ɩɨɥɟɡɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɫɛɨɪɚ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɱɚɫɬɢɱɧɵɯ 

ɡɧɚɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɡɧɚɧɢɟ ɚɫɫɢɦɢɥɢɪɭɟɬɫɹ ɢɡ ɩɟɪɜɨɧɚɱɚɥɶ-

ɧɨɝɨ, ɨɱɟɧɶ ɥɨɤɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɛɨɥɟɟ ɦɨɳɧɵɟ ɢ ɝɥɨɛɚɥɶɧɵɟ ɨɩɢɫɚɧɢɹ. 

Ɉɞɧɚɤɨ ɩɭɬɶ ɡɚɩɨɥɧɟɧɢɹ ɪɟɲɟɧɢɣ ɧɟɪɟɧɬɚɛɟɥɟɧ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɨɹɜɥɹɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɡɚɩɭɫɤɨɜ ɩɪɨɝɪɚɦɦɵ. 

ȼ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɢɧɬɟɥɥɟɤɬɟ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟɫɤɨɥɶɤɨ ɩɪɟɞɫɬɚɜɢɬɟɥɶ-

ɧɵɯ ɮɨɪɦɚɥɢɡɦɨɜ, ɨɛɵɱɧɨ ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɥɨɝɢɤɟ (ɧɚɩɪɢɦɟɪ, Randell ɢ ɞɪ., 

1992), ɱɬɨɛɵ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢ ɨɛɨɫɧɨɜɵɜɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɬɧɨɲɟɧɢɹ.[4] 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɮɨɪɦɚɥɢɡɦɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɞɧɨ ɩɪɢɦɢɬɢɜɧɨɟ ɞɜɨɢɱɧɨɟ ɨɬɧɨ-

ɲɟɧɢɟ: C (x; y) ɱɢɬɚɟɬɫɹ ɤɚɤ `x ɫɨɟɞɢɧɹɟɬɫɹ ɫ y '. ɋɨɨɬɧɨɲɟɧɢɟ C (x; y) ɹɜɥɹɟɬɫɹ 

ɪɟɚɥɶɧɵɦ ɢ ɫɢɦɦɟɬɪɢɱɧɵɦ. Ɇɵ ɦɨɠɟɦ ɞɚɬɶ ɬɨɩɨɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɞɥɹ ɢɧ-

ɬɟɪɩɪɟɬɚɰɢɢ ɬɟɨɪɢɢ, ɚ ɢɦɟɧɧɨ, ɱɬɨ C (x; y) ɢɦɟɟɬ ɦɟɫɬɨ, ɤɨɝɞɚ ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ 

ɡɚɦɵɤɚɧɢɹ ɨɛɥɚɫɬɟɣ x ɢɦɟɸɬ ɨɛɳɭɸ ɬɨɱɤɭ. ȼɜɟɞɟɧɵ ɞɜɟ ɚɤɫɢɨɦɵ. – ɪɢɫɭɧɨɤ 1. 

 

 
Ɋɢɫɭɧɨɤ 1 – Ⱥɤɫɢɨɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɚ ɢɧɬɟɪɩɪɟɬɚɰɢɢ 

 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɚɤɫɢɨɦɵ, ɚɜɬɨɪ ɨɩɪɟɞɟɥɹɟɬ ɧɚɛɨɪ ɨɬɧɨɲɟɧɢɣ ɞɥɹ ɨɩɢ-

ɫɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ: `DC (x; y) '(` x ɨɬɤɥɸɱɟɧ ɨɬ y'), ̀ P (x; y) '(` x ɹɜɥɹɟɬɫɹ 

ɱɚɫɬɶ y '), `PP (x; y) (` x ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨɣ ɱɚɫɬɶɸ y'), ̀ x = y '(` x ɫɨɜɩɚɞɚɟɬ ɫ 
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y'), ̀ O (x; y) '(` x ɩɟɪɟɤɪɵɜɚɟɬ y '), `DR (x; y)' (` x ɞɢɫɤɪɟɬɟɧ ɨɬ y ') `PO (x; y)' (` x 

ɱɚɫɬɢɱɧɨ ɩɟɪɟɤɪɵɜɚɟɬ y '), `EC (x; y)' (` x ɜɧɟɲɧɟ ɫɜɹɡɚɧ ɫ y) ', `TPP (x; y)' (` x 

ɹɜɥɹɟɬɫɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɣ ɱɚɫɬɶɸ y ') ɢ `NTPP (x; y)' (` x ɧɟ ɹɜɥɹɟɬ-

ɫɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɣ ɱɚɫɬɶɸ y ' ) – ɪɢɫɭɧɨɤ 2 ɢ 3.  

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɢɤɚɬɨɜ ɢ ɚɥɝɟɛɪɵ ɨɬɧɨɲɟɧɢɣ ɨɛɫɭ-

ɠɞɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ, ɩɭɬɢ, ɧɚɩɪɚɜɥɟɧɢɹ. ȼ 

ɰɟɥɨɦ, ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ ɛɨɝɚɬɵɣ ɧɚɛɨɪ ɪɚɡɥɢɱɧɵɯ ɢɫɱɢɫɥɟɧɢɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧ-

ɧɵɯ ɨɬɧɨɲɟɧɢɣ, ɤɚɫɚɸɳɢɯɫɹ ɪɚɡɥɢɱɧɵɯ ɚɫɩɟɤɬɨɜ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

 

Ɋɢɫɭɧɨɤ 2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɲɟɧɢɣ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 
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Ɋɢɫɭɧɨɤ 3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɲɟɧɢɣ ɜ ɜɢɞɟ ɝɪɚɮɚ 

 

ȼ [5] ɜ ɨɛɳɢɯ ɱɟɪɬɚɯ ɨɩɢɫɚɧɵ ɤɥɸɱɟɜɵɟ ɢɫɱɢɫɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɪɚɡɥɢɱɧɵɦ ɬɢɩɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɨɬɧɨɲɟɧɢɣ. Ɉɞɧɢ ɢ ɬɟ ɠɟ ɧɚɛɥɸɞɚɟɦɵɟ 

ɨɛɴɟɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɚɛɫɬɪɚɝɢɪɨɜɚɧɵ ɤɚɤ ɬɨɱɤɢ ɢɥɢ ɨɛɥɚɫɬɢ ɜɨɡɪɚɫɬɚɸɳɟɣ 

ɫɥɨɠɧɨɫɬɢ ɮɨɪɦɵ ɩɪɢ ɪɚɡɧɵɯ ɪɚɡɪɟɲɟɧɢɹɯ; ɩɨɷɬɨɦɭ ɢɫɱɢɫɥɟɧɢɹ, ɦɨɞɟɥɢɪɭɸ-

ɳɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ, ɧɭɠɞɚɸɬɫɹ ɜ ɚɞɚɩɬɚɰɢɢ, ɱɬɨɛɵ 

ɨɬɪɚɡɢɬɶ ɛɨɥɟɟ ɬɨɱɧɨɟ ɪɚɡɪɟɲɟɧɢɟ; ɱɬɨɛɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɫɭɠɞɚɬɶ ɧɚ 

ɷɬɢɯ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ, ɧɭɠɧɨ ɟɞɢɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɢɥɢ ɫɩɨɫɨɛ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɡɧɚɧɢɣ ɩɨ ɭɪɨɜɧɹɦ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɫɢɫɬɟɦɚɦɢ ɩɪɟɞɢɤɚɬɨɜ ɫɥɨɠɧɨ ɨɩɢɫɚɬɶ 

ɬɨɥɶɤɨ ɨɞɢɧ ɚɫɩɟɤɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɡɧɚɧɢɣ, ɬɨ ɞɥɹ ɨɛɲɢɪɧɨɣ ɛɚɡɵ ɡɧɚɧɢɣ 

ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɧɟ ɩɨɞɯɨɞɢɬ.  

Cɬɚɬɶɹ [6] ɩɨɫɜɹɳɟɧɚ ɤɚɱɟɫɬɜɟɧɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 

ɡɧɚɧɢɣ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɛɢɧɚɪɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢ ɬɨɩɨɥɨɝɢɱɟɫɤɢɯ 

ɨɬɧɨɲɟɧɢɣ ɜ ɞɜɭɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɋɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɨɬɧɨɲɟɧɢɹɯ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɨɬɧɨɲɟɧɢɣ, ɛɵɥɢ 
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ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɧɟɫɤɨɥɶɤɢɯ ɨɛɥɚɫɬɹɯ ɫ ɪɚɡɥɢɱɧɵɦɢ ɡɚɞɚɱɚɦɢ ɨɛɪɚɛɨɬɤɢ. Ƚɪɚɮɢ-

ɱɟɫɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɥɨɝɢɤɟ ɮɨɪɦɚɥɢɡɦɵ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɜ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɪɚɫɫɭɠɞɟɧɢɹɯ. Ɇɚɬɪɢɰɵ ɩɟɪɟɫɟɱɟɧɢɣ ɨɩɢ-

ɫɵɜɚɸɬ ɛɢɧɚɪɧɵɟ ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ ɨɬɧɨɲɟɧɢɹ ɞɥɹ ɦɧɨɠɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɢ ɜɵ-

ɱɢɫɥɹɸɬ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɨɬɧɨɲɟɧɢɹ ɢ ɢɯ. Ɉɞɧɚɤɨ ɢ ɜ [5], ɢ ɜ [6] ɨɩɢɫɵɜɚɸɬɫɹ 

ɩɪɟɞɢɤɚɬɵ ɞɥɹ ɨɧɬɨɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ, ɚ ɬɚɤɠɟ ɚɜɬɨɪɚɦɢ ɭɤɚɡɵɜɚɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɫɬɪɚɢɜɚɧɢɹ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɜ ɨɧɬɨɥɨɝɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧ-

ɧɵɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 

ɡɧɚɧɢɣ ɹɜɥɹɸɬɫɹ ɨɧɬɨɥɨɝɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɡɞɚɧɢɸ ɚɞɟɤɜɚɬɧɵɯ ɤɨɧɰɟɩɬɭ-

ɚɥɶɧɵɯ ɦɨɞɟɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɹ ɤɚɱɟɫɬɜɟɧɧɨɟ, ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ. Ɉɞɧɚ ɢɡ ɰɟɧɬɪɚɥɶɧɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɡɚɞɚɱ ɝɟɨɢɧɮɨɪɦɚɬɢɤɢ – 

ɧɚɣɬɢ ɫɩɨɫɨɛ ɫɜɹɡɢ ɮɨɪɦɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɟɦɚɧɬɢɤɢ, ɡɚɥɨɠɟɧɧɨɣ ɜ 

ɨɧɬɨɥɨɝɢɢ, ɫ ɤɨɧɰɟɩɬɭɚɥɶɧɵɦɢ ɫɯɟɦɚɦɢ, ɨɩɢɫɵɜɚɸɳɢɦɢ ɢɧɮɨɪɦɚɰɢɸ, ɫɨɯɪɚ-

ɧɟɧɧɭɸ ɜ ɛɚɡɚɯ ɝɟɨɞɚɧɧɵɯ. Ƚɥɚɜɧɵɣ ɨɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ – ɮɨɪɦɚɥɶɧɚɹ ɫɬɪɭɤ-

ɬɭɪɚ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɧɬɨɥɨɝɢɢ ɜ ɩɪɨɫɬɪɚɧ-

ɫɬɜɟɧɧɭɸ ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ ɫɯɟɦɭ.[7] 

Ɍɨ ɟɫɬɶ, ɨɧɬɨɥɨɝɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɧɨɫɢɬɫɹ ɤ ɥɟɤɫɢɤɟ ɢɥɢ ɫɢɫɬɟɦɟ ɤɥɚɫ-

ɫɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɚɹ ɨɩɢɫɵɜɚɟɬ ɤɨɧɰɟɩɰɢɢ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ, ɫ 

ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɟɧɢɣ, ɤɨɬɨɪɵɟ ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨ ɨɩɢɫɵɜɚɸɬ ɫɟɦɚɧɬɢɤɭ 

ɷɬɨɣ ɨɛɥɚɫɬɢ. ɂɧɠɟɧɟɪɵ-ɩɪɨɝɪɚɦɦɢɫɬɵ Ƚɂɋ, ɤɨɬɨɪɵɟ ɩɨɥɚɝɚɸɬɫɹ ɧɚ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɟ ɨɧɬɨɥɨɝɢɢ, ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ ɫɢɫɬɟɦɵ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɤ ɩɨɬɪɟɛɧɨ-

ɫɬɹɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɉɨɫɤɨɥɶɤɭ ɨɧɬɨɥɨɝɢɱɟɫɤɢ ɢɥɢ ɤɨɫɜɟɧɧɨ ɨɧɬɨɥɨɝɢɱɟɫɤɢɟ 

ɬɟɨɪɢɢ ɢ ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɥɟɠɚɬ ɜ ɨɫɧɨɜɟ ɜɫɟɯ ɮɨɪɦ ɩɨɡɧɚɧɢɹ, ɨɧɬɨɥɨɝɢɹ — ɷɬɨ 

ɩɪɟɞɩɪɢɹɬɢɟ, ɤɨɬɨɪɨɟ ɩɟɪɟɫɟɤɚɟɬ ɜɫɟ ɨɬɪɚɫɥɢ ɧɚɭɤɢ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 

Ɉɞɧɚɤɨ ɧɚ ɩɪɚɤɬɢɤɟ ɷɬɨ ɝɨɪɚɡɞɨ ɛɥɢɠɟ ɤ ɜɨɩɪɨɫɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ 

ɡɚɬɪɚɝɢɜɚɟɬ ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɬɢɤɚ, ɩɨɞ ɬɚɤɢɦɢ ɡɚɝɨɥɨɜɤɚɦɢ, ɤɚɤ ɦɨɞɟ-

ɥɢɪɨɜɚɧɢɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɩɪɨɟɤɬ ɫɨɡɞɚɧɢɹ ɨɧɬɨɥɨɝɢɣ ɧɟ 

ɮɨɤɭɫɢɪɭɟɬɫɹ ɧɚ ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɤɪɟɬɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɢ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ, ɤɨɬɨ-

ɪɵɟ ɩɨɡɜɨɥɢɥɢ ɛɵ ɪɟɚɥɢɡɨɜɚɬɶ ɢ ɤɨɞɢɪɨɜɚɬɶ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɢɧɮɨɪɦɚ-
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ɰɢɸ ɢ ɩɪɨɰɟɫɫɵ. ɋɤɨɪɟɟ ɨɧ ɫɬɪɟɦɢɬɫɹ ɧɚɣɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɞɥɹ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɹɜɥɟɧɢɣ, ɱɬɨɛɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɫɧɨɜɧɵɦ ɹɜɥɟɧɢɹɦ. 

[8] 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦ ɫɩɨɫɨɛɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɛɚɡɵ ɡɧɚɧɢɣ 

ɹɜɥɹɟɬɫɹ ɨɧɬɨɥɨɝɢɹ. 

 
1.2 ɉɨɧяɬɢɟ ɨɧɬɨɥɨɝɢɢ 
 
Ɉɧɬɨɥɨɝɢɹ ɹɜɥɹɟɬɫɹ ɫɪɟɞɫɬɜɨɦ ɮɨɪɦɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛ-

ɥɚɫɬɢ ɜ ɮɨɪɦɟ, ɭɩɪɨɳɚɸɳɟɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɫɢɫɬɟɦɨɣ. 

Ɍɟɪɦɢɧ «ɨɧɬɨɥɨɝɢɹ» ɧɚɱɚɥ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ 

ɬɟɯɧɨɥɨɝɢɹɦ ɜ ɧɚɱɚɥɟ 90ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɧɬɨɥɨɝɢɢ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ (ɫɨɤɪɚɳɚ-

ɟɬɫɹ ɜɪɟɦɹ ɜɵɱɢɫɥɟɧɢɣ) ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɦ (ɫɨɤɪɚɳɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ) 

ɩɥɚɧɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɪɟɲɟɧɢɹɦɢ, ɨɫɧɨɜɚɧɧɵɦɢ ɧɚ ɤɥɚɫ-

ɫɢɱɟɫɤɢɯ ɩɨɞɯɨɞɚɯ. ɇɚ ɫɚɦɨɦ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɜɫɟɝɞɚ ɜɨɡɧɢ-

ɤɚɸɬ ɜɨɩɪɨɫɵ: ɤɚɤ ɢɦɟɧɧɨ ɨɧɚ ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ, ɤɚɤɨɣ ɦɟɬɨɞɨɥɨɝɢɟɣ ɪɭɤɨɜɨ-

ɞɫɬɜɨɜɚɬɶɫɹ, ɤɚɤɢɟ ɩɨɞɯɨɞɵ ɢɫɩɨɥɶɡɨɜɚɬɶ. Ʉɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɫ ɨɞɧɨɣ ɫɬɨ-

ɪɨɧɵ, ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɨɥɨɝɢɢ, ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɧɚɛɨ-

ɪɵ ɝɨɬɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ ɠɟɫɬɤɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɚ ɢ ɯɪɚɧɢɬɫɹ 

ɜ ɛɚɡɚɯ ɞɚɧɧɵɯ. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɤɚɡɭɟɦ ɢ ɫɬɚɛɢɥɟɧ. ɋ 

ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɤɨɞɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɥɨɝɢɤɢ ɞɟɥɚɟɬ ɬɚɤɢɟ 

ɫɢɫɬɟɦɵ ɫɥɨɠɧɨ ɪɚɫɲɢɪɹɟɦɵɦɢ ɢ ɧɟɝɢɛɤɢɦɢ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɧɬɟɥɥɟɤɬɭɚɥɶ-

ɧɵɟ ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɨɧɬɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡ ɡɧɚɧɢɣ, ɥɟɝɤɨ ɩɨɞɞɚɸɬɫɹ 

ɦɨɞɢɮɢɤɚɰɢɢ ɩɪɢ ɧɚɥɢɱɢɢ ɬɚɤɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ɉɧɬɨɥɨɝɢɢ ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɬ 

ɫɢɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɤɪɭɝ ɡɚɞɚɱ, ɪɟɲɚɟɦɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ, ɜ ɪɚɡɥɢɱ-

ɧɵɯ ɚɤɬɭɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. [9] 

ɋɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦ ɢ ɦɟɬɨɞɨɜ 

ɨɩɢɫɚɧɢɹ ɡɧɚɧɢɣ ɜ ɜɢɞɟ ɨɧɬɨɥɨɝɢɣ ɫɨ ɫɜɨɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɢ ɧɟɞɨɫɬɚɬɤɚɦɢ. 

Ɍɚɤɠɟ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɛɚɡɢɫɵ, ɧɚ ɤɨɬɨɪɵɯ ɫɩɟɰɢɚɥɢɫɬɵ ɦɨɝɥɢ ɛɵ 

ɨɫɧɨɜɵɜɚɬɶɫɹ, ɨɩɢɫɵɜɚɹ ɫɜɨɢ ɩɪɟɞɦɟɬɧɵɟ ɨɛɥɚɫɬɢ, ɬɚɤ ɤɚɤ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
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ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɨ ɬɟɪɦɢɧɨɥɨɝɢɢ. 

Ɋɚɡɥɢɱɧɵɟ ɮɨɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɢɫɬɟɦɚɯ, ɪɟɲɚɸɳɢɯ 

ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɡɚɞɚɱɢ, ɧɨ ɧɢ ɨɞɧɚ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɮɨɪɦ ɧɟ ɫɩɨɫɨɛɧɚ ɩɨɥɧɨ-

ɫɬɶɸ ɩɨɤɪɵɬɶ ɩɨɬɪɟɛɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ 

ɫɢɫɬɟɦ. [10] 

Ɉɧɬɨɥɨɝɢɹ ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɢɣ ɫɥɨɜɚɪɶ ɞɥɹ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɦ ɧɟɨɛ-

ɯɨɞɢɦɨ ɨɛɦɟɧɢɜɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɟɣ. Ɉɧ ɜɤɥɸɱɚɟɬ ɦɚɲɢɧɧɨ-ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɟ 

ɨɩɪɟɞɟɥɟɧɢɹ ɛɚɡɨɜɵɯ ɩɨɧɹɬɢɣ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɦɟɠɞɭ ɧɢɦɢ.  

ɇɟɤɨɬɨɪɵɟ ɢɡ ɩɪɢɱɢɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɢ:  

 Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɧɢɦɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɥɸɞɟɣ ɢɥɢ 

ɩɪɨɝɪɚɦɦ  

 ȼɤɥɸɱɟɧɢɟ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 Ɉɬɞɟɥɟɧɢɟ ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɨɬ ɨɩɟɪɚɬɢɜɧɵɯ ɡɧɚɧɢɣ  

 Ⱥɧɚɥɢɡ ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ  

ɉɨɧɢɦɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢɧɮɨɪɦɚɰɢɢ ɥɸɞɶɦɢ ɢɥɢ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟ-

ɧɢɟɦ - ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɨɛɳɢɯ ɰɟɥɟɣ ɜ ɪɚɡɪɚɛɨɬɤɟ ɨɧɬɨɥɨɝɢɣ (Musen 1992; 

Gruber 1993).   

ɑɚɳɟ ɜɫɟɝɨ ɮɨɪɦɚɥɶɧɨɣ ɦɨɞɟɥɶɸ ɨɧɬɨɥɨɝɢɢ Ɉ ɩɪɢɡɧɚɸɬ ɭɩɨɪɹɞɨɱɟɧɧɭɸ 

ɬɪɨɣɤɭ ɜɢɞɚ O = <C, R, F>, ɝɞɟ ɋ – ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɤɨɧɰɟɩɬɨɜ ɬ.ɟ. ɩɨɧɹɬɢɣ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɨɩɪɟɞɟɥɹɦɨɣ ɨɧɬɨɥɨɝɢɟɣ Ɉ; R – ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ 

ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɤɨɧɰɟɩɬɚɦɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ; F – ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ 

ɮɭɧɤɰɢɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ (ɚɤɫɢɨɦɚɬɢɡɚɰɢɹ), ɡɚɞɚɧɧɵɯ ɧɚ ɤɨɧɰɟɩɬɚɯ ɢ/ɢɥɢ ɨɬɧɨ-

ɲɟɧɢɹɯ ɨɧɬɨɥɨɝɢɢ Ɉ. ȿɫɬɟɫɬɜɟɧɧɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ, ɧɚɤɥɚɞɵɜɚɟɦɵɦɢ ɧɚ 

ɦɧɨɠɟɫɬɜɨ ɋ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɨɫɬɶ ɢ ɧɟ ɩɭɫɬɨɬɚ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɦɧɨɠɟɫɬɜ R ɢ F, 

ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɭɫɬɵɦɢ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɚɫɬɧɵɦ ɜɢɞɚɦ ɨɧɬɨɥɨɝɢɢ, ɤɨɝɞɚ 

ɨɧɚ ɜɵɪɨɠɞɚɟɬɫɹ ɜ ɩɪɨɫɬɨɣ ɫɥɨɜɚɪɶ ɢ ɬɚɤɫɨɧɨɦɢɸ ɩɨɧɹɬɢɣ. [11] 

Ɍɚɤ ɤɚɤ ɱɚɫɬɶ ɦɨɞɭɥɹ «Ɉɧɬɨɥɨɝɢɹ» ɭɠɟ ɪɚɡɪɚɛɨɬɚɧɚ, ɭɝɥɭɛɥɹɬɶɫɹ ɜ ɢɫɫɥɟ-

ɞɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɣ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɜ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ 

ɞɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɫɨɝɥɚɫɧɨ ɩɪɟɞɵɞɭɳɢɦ ɧɚɪɚɛɨɬɤɚɦ. 

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ, ɤɚɤ ɨɧɬɨɥɨɝɢɢ ɜɫɬɪɚɢɜɚɸɬɫɹ ɜ ɫɭɳɟɫɬɜɭɸɳɢɟ 
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Ƚɂɋ-ɫɢɫɬɟɦɵ, ɱɬɨɛɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɪɢɦɟɪɨɜ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ 

ɢɧɬɟɝɪɚɰɢɢ. 

 

1.3 Ɉɛɡɨɪ ɦɟɬɨɞɨɜ ɩɨɫɬɪɨɟɧɢя ɫɢɫɬɟɦ ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɨɧɬɨɥɨɝɢяɯ 
 

1.3.1 Ɋɚɫɲɢɪɟɧɧɚя ɜɢɡɭɚɥɶɧɚя ɢɧɬɟɪɩɪɟɬɚɰɢя 
 

ȼ ɫɬɚɬɶɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ Ƚɂɋ» [12] ɪɚɫ-

ɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɯɨɞ ɤ ɨɧɬɨɥɨɝɢɹɦ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɨɛɴ-

ɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ: ɧɚɫɥɟɞɨɜɚɧɢɟ, ɚɛɫɬɪɚɤɰɢɹ. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɚ ɫɢɫɬɟɦɚ ɤɥɚɫɫɨɜ/ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɚɹ 

ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɝɪɭɠɚɟɬɫɹ ɢɡ ɨɧɬɨɥɨɝɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɩɨɫɬɪɨɟɧɚ ɫɢɫɬɟɦɚ ɭɠɟ 

ɜ ɢɟɪɚɪɯɢɱɟɫɤɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɦ ɜɢɞɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɣ ɩɨɞɯɨɞ ɨɫɧɨ-

ɜɚɧ ɧɚ ɫɥɟɞɭɸɳɢɯ ɤɨɧɰɟɩɰɢɹɯ: 

 Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ Ƚɂɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɩɥɟɤɫ ɨɧɬɨɥɨɝɢɣ, ɜ ɤɨɬɨɪɨɦ ɨɛ-

ɳɢɟ ɨɧɬɨɥɨɝɢɢ (ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ) ɧɟ ɢɦɟɸɳɢɟ ɤɨɧɤɪɟɬɧɵɯ ɷɤɡɟɦɩɥɹɪɨɜ, ɢ 

ɨɧɬɨɥɨɝɢɢ (ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ), ɫɨɞɟɪɠɚɳɢɟ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɞɜɭɯ ɢ ɛɨɥɟɟ ɨɧɬɨ-

ɥɨɝɢɣ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ, ɭɠɟ ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɵɟ, ɢɦɟɸɳɢɟ ɷɤɡɟɦɩɥɹɪɵ. 

 Ʉɚɠɞɚɹ ɨɧɬɨɥɨɝɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɷɤɫɩɟɪɬɨɦ (ɝɪɭɩ-

ɩɨɣ ɷɤɫɩɟɪɬɨɜ), ɨɧɬɨɥɨɝɢɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɫɨɛɢɪɚɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɡɚɩɪɨɫɚ. 

 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɩɪɨɢɫɯɨɞɢɬ 

ɧɟ ɤɨɧɬɪɨɥɢɪɭɟɦɨ/ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨ, ɚ ɩɨɫɪɟɞɫɬɜɨɦ ɫɟɝɦɟɧɬɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ 

ɢ ɫɪɚɜɧɟɧɢɹ ɫ ɨɛɴɟɤɬɚɦɢ ɨɧɬɨɥɨɝɢɢ, ɫ ɩɪɢɫɜɨɟɧɢɟɦ ɤɥɚɫɫɚ (ɫ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

ɞɨ ɧɢɠɧɟɝɨ), ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɴɟɤɬ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɩɨ ɦɟɪɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɩɪɢɨɛɪɟɬɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɨɣɫɬɜɚ. 

 Ɉɛɴɟɤɬ ɦɨɠɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ ɞɜɭɦ ɢ ɛɨɥɟɟ ɨɧɬɨɥɨɝɢɹɦ, ɩɨɫɪɟɞɫɬɜɨɦ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɪɨɥɟɣ (ɚɬɪɢɛɭɬɨɜ). ɇɚɩɪɢɦɟɪ, ɭɱɚɫɬɨɤ ɡɟɦɥɢ ɢɦɟɟɬ ɞɜɟ ɪɚɡɧɵɟ 

ɫɩɟɰɢɚɥɢɡɚɰɢɢ (ɨɩɪɟɞɟɥɟɧɢɹ, ɤɚɤ ɨɛɴɟɤɬɚ ɨɧɬɨɥɨɝɢɢ), ɨɞɧɚ ɞɥɹ ɧɚɥɨɝɨɜɨɣ 

ɨɰɟɧɤɢ, ɚ ɞɪɭɝɚɹ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 
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Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɰɟɫɫɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɚɛɨɪ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɪɨ-

ɢɧɞɟɤɫɢɪɨɜɚɧɧɵɯ ɧɟ ɬɨɥɶɤɨ ɩɨ ɟɝɨ ɫɨɞɟɪɠɚɧɢɸ, ɧɨ ɢ ɩɨ ɡɧɚɱɟɧɢɹɦ ɟɝɨ ɚɬɪɢɛɭ-

ɬɨɜ. ɂɡɨɛɪɚɠɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɤɚɤ ɫɬɚɬɢɱɟɫɤɢɣ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɫɨ 

ɡɧɚɱɟɧɢɹɦɢ ɩɢɤɫɟɥɟɣ, ɧɨ ɢ ɤɚɤ ɧɚɛɨɪ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɢ ɫɨɨɬɜɟɬɫɬ-

ɜɭɸɳɢɯ ɢɦ ɡɧɚɱɟɧɢɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɨɞ ɪɚɫɲɢɪɟɧɧɨɣ ɜɢɡɭɚɥɶɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɤ ɩɨ-

ɫɬɪɨɟɧɢɸ Ƚɂɋ-ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɨɧɬɨɥɨɝɢɹɯ, ɨɩɪɚɜɞɚɧ ɜ ɫɥɭɱɚɟ ɩɨɫɬɪɨɟ-

ɧɢɹ ɫɢɫɬɟɦɵ ɫ ɧɭɥɹ. Ɉɞɧɚɤɨ ɜ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ ɨɧ ɧɟ ɩɨɞɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɫɢɫɬɟɦɚ 

ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ, ɧɨ ɫɩɨɫɨɛ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ. 

 

1.3.2 ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɫɩɟɤɬɪɚɥɶɧɨ-ɪɚɫɲɢɪɟɧɧɵɣ ɦɟɬɨɞ  
 

ȼ ɫɬɚɬɶɟ «Ɇɨɞɟɥɶ ɨɧɬɨɥɨɝɢɢ ɦɟɬɚɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɹ Ɂɟɦɥɢ ɞɥɹ ɩɪɨ-

ɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɝɨ ɫɩɟɤɬɪɚɥɶɧɨ-ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɫɩɭɬɧɢɤɨ-

ɜɵɯ ɧɚɛɥɸɞɟɧɢɣ» [13] ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɯɨɞ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɞɟɬɚɥɶɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɦɟɬɚɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɹ Ɂɟɦɥɢ 

(ɇɁ)  ɢ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɨɧɢɬɨɪɢɧɝɟ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ ɧɚ ɫɟɧɫɨɪɧɵɯ 

ɢɡɨɛɪɚɠɟɧɢɹɯ.  

ɉɨ ɞɚɧɧɵɦ Ɇɢɪɨɜɨɣ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ, ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɜɥɚɠ-

ɧɨɫɬɢ ɩɨɱɜɵ ɞɨɫɬɭɩɧɨ ɞɨ 120 ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɬɱɢɤɨɜ.  ȿɫɥɢ ɨɞɢɧ ɞɚɬɱɢɤ ɫɧɢɦɚ-

ɟɬ 1000 ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɝɨɞ, ɜɫɟɝɨ ɩɨɥɭɱɚɟɬɫɹ 120 000 ɢɡɨɛɪɚɠɟɧɢɣ. ɗɬɨ ɫɥɢɲ-

ɤɨɦ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɞɚɧɧɵɯ ɞɥɹ ɩɪɢɥɨɠɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɟɬɚɞɚɧɧɵɟ ɧɚɛɥɸ-

ɞɟɧɢɹ ɪɟɞɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ. Ɍɪɭɞɧɨ ɩɨɥɭɱɢɬɶ 

ɝɥɭɛɨɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɢɫɯɨɞɧɵɯ ɢ ɧɟɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ 

(Kulkarni ɢ McCaslin 2004; Bratasanu, Nedelcu ɢ Datcu 2012). 

Ɉɧɬɨɥɨɝɢɹ ɦɟɬɚɞɚɧɧɵɯ ɇɁ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɤɥɸɱɟɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɛɥɸɞɟɧɢɣ ɢ ɞɥɹ ɩɨɢɫɤɚ ɛɨɥɟɟ ɩɨɥɟɡɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɇɁ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɨɧɬɨɥɨɝɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɟɣ ɜ ɬɨɦ ɫɥɭɱɚɟ, 

ɤɨɝɞɚ ɫɩɭɬɧɢɤɨɜɵɟ ɞɚɬɱɢɤɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɞɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ (ɢɡɨɛɪɚɠɟɧɢɹ) 

ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɞɚɱɢ ɧɚɛɥɸɞɟɧɢɹ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
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ɩɨɞɯɨɞɚ ɩɨɤɚɡɚɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɚɫɩɟɤɬɚɯ: 

● ɍɱɢɬɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɧɚɛɥɸɞɟɧɢɹ ɢ ɤɥɸɱɟɜɵɟ ɮɚɤɬɨɪɵ ɦɟɬɚɞɚɧɧɵɯ 

ɧɚɛɥɸɞɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɯ-ɫɩɟɤɬɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤ. Ɉɧɬɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɫɬɟɦɭ ɡɚɩɪɨɫɨɜ ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɤɨɬɨ-

ɪɚɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɫɰɟɧɚɪɢɟɜ ɫɟɧɫɨɪɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ 

ɜ ɩɪɢɥɨɠɟɧɢɹɯ. 

● ɍɱɢɬɵɜɚɟɬɫɹ ɬɟɫɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɩɪɢɥɨɠɟɧɢɟɦ ɢ ɞɚɧɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹ 

ɱɟɪɟɡ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɭɸ ɫɩɟɤɬɪɚɥɶɧɭɸ ɫɟɦɚɧɬɢɤɭ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɚɟɦɨɣ ɩɨɬɪɟɛɢɬɟɥɹɦɢ. ɗɬɨ ɩɨɦɨɠɟɬ ɧɟɩɪɨɮɟɫɫɢɨɧɚɥɚɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ.  

Ɉɞɧɚɤɨ ɦɟɬɨɞ ɢɦɟɟɬ ɬɪɢ ɨɝɪɚɧɢɱɟɧɢɹ. ȼɨ-ɩɟɪɜɵɯ, ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ 

ɞɥɹ ɡɚɩɪɨɫɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɤɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɟɜɵɲɚɟɬ 400. 

ȼɨ-ɜɬɨɪɵɯ, ɞɨɫɬɭɩɧɵɟ ɦɟɬɚɞɚɧɧɵɟ ɡɚɩɪɚɲɢɜɚɸɬɫɹ ɛɟɡ ɫɪɚɜɧɟɧɢɹ, ɤɨɝɞɚ ɢɯ 

ɜɪɟɦɹ ɢ ɨɛɥɚɫɬɶ ɩɟɪɟɤɪɵɜɚɸɬɫɹ. ȼ-ɬɪɟɬɶɢɯ, ɤɪɢɬɟɪɢɹɦɢ ɩɨɢɫɤɚ ɫ ɬɟɦɚɬɢɱɟɫɤɨɣ 

ɫɟɦɚɧɬɢɤɨɣ ɹɜɥɹɸɬɫɹ ɮɢɤɫɢɪɨɜɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɫɩɟɤɬɪɚɥɶɧɨ-ɪɚɫɲɢɪɟɧɧɵɣ 

ɦɟɬɨɞ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɩɟɪɦɚɧɟɧɬɧɨɝɨ, ɧɟɩɪɟɪɵɜɚɸɳɟɝɨɫɹ 

ɩɨɥɭɱɟɧɢɹ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɧ ɧɟɩɪɢɦɟɧɢɦ, ɬɚɤ ɤɚɤ 

ɫɩɭɬɧɢɤɨɜɵɟ ɞɚɧɧɵɟ ɫɨɛɢɪɚɸɬɫɹ ɢɡ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɨɷɬɨɦɭ ɧɟ ɹɜɥɹɸɬ-

ɫɹ ɧɚɞɟɠɧɵɦɢ. 

 

1.4 Ɉɛɡɨɪ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ 
 

1.4.1 Collect Earth 
 

ȼ ɫɬɚɬɶɟ [14] ɩɪɟɞɫɬɚɜɥɟɧɨ ɷɬɨ ɛɟɫɩɥɚɬɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫ 

ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɡɟɦɟɥɶ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɉɪɨɞɨ-

ɜɨɥɶɫɬɜɟɧɧɨɣ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ Ɉɛɴɟɞɢɧɟɧɧɵɯ ɇɚɰɢɣ 

(FAO). ɉɨɫɬɪɨɟɧɧɚɹ ɧɚ Google Desktop ɢ ɨɛɥɚɤɟ (ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɹ), 

Collect Earth ɞɚɟɬ ɞɨɫɬɭɩ ɤ ɚɪɯɢɜɚɦ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ, ɫɨɞɟɪɠɚɳɢɦ ɫɩɭɬɧɢ-

ɤɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɜɤɥɸɱɚɹ ɚɪɯɢɜɵ ɫ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɫ ɨɱɟɧɶ ɜɵɫɨɤɢɦ ɩɪɨ-
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ɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ (Google Earth, Bing Maps) ɢ ɫ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɫ 

ɨɱɟɧɶ ɜɵɫɨɤɢɦ ɜɪɟɦɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ (ɧɚɩɪɢɦɟɪ, Google Earth Engine). 

Ɉɩɢɪɚɹɫɶ ɧɚ ɷɬɢ ɚɪɯɢɜɵ ɢ ɫɢɧɟɪɝɢɡɦ ɢɡɨɛɪɚɠɟɧɢɣ ɧɟɫɤɨɥɶɤɢɯ ɪɚɡɪɟɲɟɧɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɦɟɬɨɞ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɡɟɦɟɥɶ: ɞɨɩɨɥɧɟɧɧɚɹ 

ɜɢɡɭɚɥɶɧɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ.  

Ȼɥɚɝɨɞɚɪɹ ɪɚɫɲɢɪɟɧɧɨɣ ɜɢɡɭɚɥɶɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ, ɫ Collect Earth ɩɨɥɶ-

ɡɨɜɚɬɟɥɢ ɦɨɝɭɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɦɚɫɲɬɚ-

ɛɨɜ ɢ ɨɫɧɨɜɵɜɚɬɶ ɜɫɸ ɫɜɨɸ ɨɰɟɧɤɭ ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɞɟɹɬɟɥɶɧɨɫɬɶɢ, ɤɨɬɨɪɚɹ 

ɱɚɫɬɨ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɬɨɥɶɤɨ ɨɛɭɱɟɧɢɹ ɢ ɱɚɫɬɢ ɨɰɟɧɤɢ ɬɨɱɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 

LULC. ɂɡɦɟɧɹɹ ɜɯɨɞɧɵɟ ɡɚɩɪɨɫɵ ɧɚ ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨ Ɂɟɦɥɟ, ɬɚɤɢɟ ɤɚɤ ɮɨɪ-

ɦɚ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɞɢɡɚɣɧ ɜɵɛɨɪɤɢ ɢ ɪɚɡɦɟɪ ɭɱɚɫɬɤɚ, ɩɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ ɧɚ-

ɫɬɪɨɢɬɶ ɮɭɧɤɰɢɸ ɫɛɨɪɤɢ ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɦɨɧɢɬɨɪɢɧɝɚ ɡɟɦɥɢ, 

ɬɚɤɢɯ ɤɚɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɥɚɧɞɲɚɮɬɚ, ɧɚɰɢɨɧɚɥɶɧɵɟ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɥɟɫɨɜ, 

ɨɰɟɧɤɢ ɛɟɞɫɬɜɢɣ ɢ ɝɭɦɚɧɢɬɚɪɧɨɣ ɪɚɛɨɬɵ, ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɚɫɬ-

ɛɢɳɧɵɦɢ ɭɝɨɞɶɹɦɢ ɢ ɬ. ɞ. ɫ ɦɧɨɝɨɜɪɟɦɟɧɧɵɦ ɢ ɦɧɨɝɨɭɪɨɜɧɟɜɵɦ ɩɨɞɯɨɞɨɦ. 

ɋɚɦɵɦ ɡɧɚɱɢɬɟɥɶɧɵɦ ɧɨɜɨɜɜɟɞɟɧɢɟɦ Collect Earth ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧ ɩɨ-

ɡɜɨɥɹɟɬ ɥɸɛɨɦɭ ɜɟɫɬɢ ɨɰɟɧɤɭ ɥɸɛɨɣ ɨɛɥɚɫɬɢ ɦɢɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɟɫɩɥɚɬ-

ɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɫɩɭɬɧɢɤɨɜɵɯ ɫɧɢɦɤɨɜ VHR 

ɫɜɨɛɨɞɧɨɝɨ ɞɨɫɬɭɩɧɚ ɨɧɥɚɣɧ ɢ ɞɨɩɨɥɧɟɧɧɚɹ ɜɢɡɭɚɥɶɧɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ Collect Earth ɨɫɧɨɜɚɧɚ ɧɚ ɦɟɬɨɞɟ ɪɚɫɲɢɪɟɧ-

ɧɨɣ(ɞɨɩɨɥɧɟɧɧɨɣ) ɜɢɡɭɚɥɶɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ, ɤɨɬɨɪɵɣ ɜɫɟ ɬɚɤɠɟ ɧɟɩɪɢɦɟɧɢɦ 

ɞɥɹ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ, ɨɞɧɚɤɨ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɩɭɬɟɦ ɜɚɪɶɢɪɨɜɚɧɢɹ 

ɡɚɩɪɨɫɨɜ ɜɩɨɥɧɟ ɩɨɞɯɨɞɢɬ.  

 

1.4.2 SemCityMap 
 

ɋɬɪɭɤɬɭɪɚ, ɧɚɡɵɜɚɟɦɚɹ SemCityMap, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɧɵɣ ɧɚɛɨɪ ɮɭɧɤ-

ɰɢɣ ɨɬ ɨɛɨɝɚɳɟɧɢɹ ɧɟɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɷɥɟɦɟɧɬɚɪɧɵɦɢ 

ɦɟɬɤɚɦɢ ɞɨ ɢɧɬɟɝɪɚɰɢɢ ɦɟɬɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɢ ɪɚɫɫɭɠɞɟɧɢɣ ɫ ɩɨɥɶ-

ɡɨɜɚɬɟɥɶɫɤɢɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ ɞɥɹ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɯ ɡɚɩɪɨɫɨɜ. [15] Ɉɫɨɛɨɟ 
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ɩɪɟɢɦɭɳɟɫɬɜɨ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɬɨɥɨɝɢɱɟɫɤɚɹ ɢɧɮɨɪ-

ɦɚɰɢɹ ɢ ɚɪɝɭɦɟɧɬɚɰɢɹ ɹɜɧɨ ɢɧɬɟɝɪɢɪɨɜɚɧɵ, ɬɚɤ ɱɬɨ ɡɚɩɪɨɫɵ ɦɨɝɭɬ ɛɵɬɶ ɫɮɨɪ-

ɦɭɥɢɪɨɜɚɧɵ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɰɟɩɰɢɣ ɧɚ ɫɨɨɬɜɟɬɫɬ-

ɜɭɸɳɟɦ ɭɪɨɜɧɟ ɚɛɫɬɪɚɤɰɢɢ, ɜɤɥɸɱɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ.  

ȼ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɬɪɭɤɬɭɪɟ, ɜɨ-ɩɟɪɜɵɯ, ɫɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ (CNN) 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɫɬɪɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɧɚ ɤɚɪɬɟ [16] ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɤɚɬɟɝɨɪɢɣ (ɞɨɪɨɝɢ, ɡɞɚ-

ɧɢɹ, ɞɟɪɟɜɶɹ ɢ ɬ. ɞ.). Ʉɚɪɬɚ ɫ ɷɬɨɣ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɦɚɪɤɢɪɨɜɤɨɣ ɞɨɩɨɥɧɹɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɢɡ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ 

ɚɞɪɟɫɨɜ, ɰɟɧɧɨɫɬɟɣ ɢ ɞɪɭɝɢɯ ɡɧɚɧɢɣ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ. Ɉɪɝɚɧɢɡɨɜɵɜɚɹ ɷɬɭ 

ɢɧɮɨɪɦɚɰɢɸ ɜ ɨɧɬɨɥɨɝɢɹɯ, ɫɬɪɭɤɬɭɪɚ ɪɚɫɫɭɠɞɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬ ɤɨɦɛɢɧɚɰɢɸ 

ɹɜɧɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɮɨɪɦɟ ɩɚɬɬɟɪɧɨɜ ɨɧɬɨɥɨɝɢɢ ɫ 

ɚɤɬɭɚɥɶɧɨɣ ɫɢɬɭɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɢɡ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɨɛɪɚ-

ɠɟɧɢɣ. 

ȼ ɪɚɛɨɬɟ [17] ɪɚɡɪɚɛɨɬɚɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɨɧɬɨ-

ɥɨɝɢɢ, ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɥɚɫɫɢɮɢɤɚɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɞɟɪɟɜɚ ɪɟɲɟɧɢɣ ɢ 

ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɩɪɚɜɢɥ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɨɧɬɨɥɨɝɢɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɫɲɢɪɹɟɦɭɸ ɫɬɪɭɤɬɭɪɭ, ɜ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶ-

ɤɨ ɦɟɬɨɞɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ. 

Ȼɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɝɟɨɞɚɧɧɵɯ ɜ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɢɫɬɨɱɧɢɤɚɯ, ɬɚɤɢɯ ɤɚɤ 

OpenStreetMap [18] ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡɜɥɟɤɚɥɢɫɶ ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɵɟ ɦɟɬɤɢ ɞɥɹ 

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɵɯ ɪɟɝɢɨɧɨɜ. ɇɚɤɨɧɟɰ, ɩɨɫɥɟ ɝɟɧɟɪɚɰɢɢ ɷɤɡɟɦɩɥɹɪɨɜ ɤɥɚɫɫɚ 

ɫɟɝɦɟɧɬɚ ɜ ɨɧɬɨɥɨɝɢɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɨɛɥɚɫɬɟɣ ɜ ɤɚɠɞɨɦ ɫɟɝɦɟɧɬɟ 

ɜɵɱɢɫɥɹɸɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɥɸɛɨɣ ɩɚɪɨɣ ɨɛɥɚɫɬɟɣ ɜ 

ɫɟɝɦɟɧɬɟ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, SemCityMap ɨɫɧɨɜɚɧɚ ɧɚ ɨɧɬɨɥɨɝɢɱɟɫɤɨɦ ɮɪɟɣɦɜɨɪɤɟ 

ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɫɜɟɪɬɨɱɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. ȼ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɬɚɤɨɣ ɩɨɞɯɨɞ ɧɟɩɪɢɦɟɧɢɦ, ɬɚɤ ɤɚɤ ɫɢɫɬɟɦɚ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ ɢ ɧɟ ɹɜɥɹɟɬ-

ɫɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɶɸ. 
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1.4.3 GeoKnow project 
 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɟ ɜ ɨɛɥɚɫɬɢ ɨɧɬɨɥɨɝɢɣ ɞɥɹ Ƚɂɋ-ɫɢɫɬɟɦ ɬɟɫɧɨ ɫɜɹ-

ɡɚɧɨ ɫ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, ɩɪɨɜɨɞɢɦɨɣ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɨɪɝɚ-

ɧɚɦɢ, ɚ ɢɦɟɧɧɨ ISO / TC 2112 , OGC3 ɢ W3C4, ȼ ȿɜɪɨɩɟ ɞɢɪɟɤɬɢɜɚ INSPIRE5 

ɫɥɟɞɭɟɬ ɨɬɤɪɵɬɵɦ ɫɬɚɧɞɚɪɬɚɦ OGC ɢ ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɢɟ ɦɨɞɟɥɢ ɞɚɧɧɵɯ ɞɥɹ 

ɪɹɞɚ ɞɨɦɟɧɨɜ ɩɪɢɥɨɠɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɝɢɞɪɨɝɪɚɮɢɹ, ɡɚɳɢɳɟɧɧɵɟ ɫɚɣɬɵ ɢ ɚɞɦɢ-

ɧɢɫɬɪɚɬɢɜɧɵɟ ɟɞɢɧɢɰɵ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɧɚɛɨ-

ɪɨɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ ɪɚɡɧɵɯ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɪɚɜɨɜɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɢ ɩɪɢɦɟɧɢɦɨ-

ɫɬɢ ɜ ɬɪɚɧɫɝɪɚɧɢɱɧɨɦ ɤɨɧɬɟɤɫɬɟ.[19] 

Ɉɧɬɨɥɨɝɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ ɮɨɪɦɟ ɬɚɤɫɨɧɨɦɢɣ ɧɚ ɬɟɦɚɬɢɱɟɫɤɢɯ ɜɟɛ-

ɩɨɪɬɚɥɚɯ, ɧɨ ɨɧɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɛɚɡɨɜɵɟ ɡɧɚɧɢɹ, ɢ ɬɨɥɶɤɨ ɜ ɧɟɤɨɬɨɪɵɯ ɷɤɫɩɟ-

ɪɢɦɟɧɬɚɥɶɧɵɯ ɩɪɨɬɨɬɢɩɚɯ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɨɢɫɤɨɜɵɯ ɡɚɩɪɨ-

ɫɨɜ ɢɥɢ ɞɥɹ ɝɪɭɩɩɢɪɨɜɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɢɫɤɚ ɜ ɡɧɚɱɢɦɵɟ ɤɚɬɟɝɨɪɢɢ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɟɫɬɶ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ OWL ɞɥɹ 

ɩɪɟɨɞɨɥɟɧɢɹ ɪɚɡɥɢɱɢɣ ɜ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɫɯɟɦɚɯ, ɧɚɩɪɢɦɟɪ [20]. Ɋɨɥɶ ɨɧɬɨɥɨ-

ɝɢɣ ɢ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ ɜ ɷɬɢɯ ɩɪɨɬɨɬɢɩɚɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɩɪɟɞɨɫ-

ɬɚɜɥɟɧɢɢ ɦɟɬɨɞɨɥɨɝɢɣ ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɢ ɡɚɩɪɨɫɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɟɦɚɧɬɢɱɟɫɤɚɹ 

ɬɟɯɧɨɥɨɝɢɹ ɟɳɟ ɧɟ ɩɨɜɥɢɹɥɚ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ, ɚ 

ɜɫɬɪɨɟɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ Ƚɂɋ ɟɳɟ ɧɟ ɪɚɫɲɢɪɟɧɵ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɫɟɦɚɧ-

ɬɢɱɟɫɤɨɣ ɢɧɬɟɝɪɚɰɢɢ. 

 ȼ ɰɟɥɨɦ, GeoKnow ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɪɟɞɫɬɜɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɜɹɡɚɧɧɨɣ ɫɟ-

ɦɚɧɬɢɱɟɫɤɢ ɚɧɧɨɬɢɪɨɜɚɧɧɨɣ ɛɚɡɵ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɡɧɚɧɢɣ, ɧɚ ɨɫɧɨɜɟ 

ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɣ ɤɨɦɦɟɪɰɢɢ, ɨɞɧɚɤɨ ɞɚɧɧɵɟ 

ɫɪɟɞɫɬɜɚ ɧɟɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ.  

 

1.4.4 ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ Ƚɂɋ ɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɨɧɬɨɥɨɝɢяɯ 
 

ɉɨɞ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ Ƚɂɋ ɩɨɧɢɦɚɸɬ ɩɪɨɝɪɚɦɦɧɨ ɪɟɚɥɢɡɨɜɚɧɧɭɸ ɫɢɫ-

ɬɟɦɭ ɂɂ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɨ-
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ɫɬɪɚɧɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ, ɞɢɧɚɦɢɱɟɫɤɢ ɝɟɧɟɪɢɪɭɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɵɟ ɢɧɬɟɪɮɟɣɫɵ. ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ Ƚɂɋ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɢɧɚ-

ɦɢɱɟɫɤɭɸ ɧɚɫɬɪɨɣɤɭ ɧɚ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ, ɢɫɩɨɥɶɡɭɹ ɫɢɫɬɟɦɵ ɥɨɝɢɱɟɫɤɨɝɨ 

ɜɵɜɨɞɚ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɰɟɧɚɪɢɟɜ ɨɛɪɚɛɨɬɤɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɚɡ ɨɧɬɨɥɨɝɢɣ, 

ɧɚɫɬɪɚɢɜɚɟɦɵɯ ɨɛɴɟɤɬɧɵɯ ɦɨɞɟɥɟɣ ɦɟɬɚɞɚɧɧɵɯ, ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ, 

ɦɟɬɨɞɨɜ ɢɡɜɥɟɱɟɧɢɹ ɡɧɚɧɢɣ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɩɨɫɬɪɨɟɧɢɹ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɯɪɚɧɢɥɢɳ ɢ ɞɪ. [21]  

ȼ ɫɬɚɬɶɟ [22] ɨɩɢɫɵɜɚɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɨɧɬɨɥɨɝɢɣ ɞɥɹ 

Ƚɂɋ: ɩɪɢɤɥɚɞɧɵɟ ɨɧɬɨɥɨɝɢɢ ɜɤɥɸɱɚɸɬ ɞɜɚ ɬɢɩɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɫɭɳɧɨɫɬɟɣ: 

ɤɥɚɫɫɵ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ (ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɬɢɩɨɜɵɦɢ 

ɨɛɴɟɤɬɚɦɢ ɢɡɨɛɪɚɠɟɧɢɹ) ɢ ɤɥɚɫɫɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɧɟɩɪɟɪɵɜɧɵɯ ɹɜɥɟɧɢɣ 

(ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɫɟɪɢɟɣ ɢɡɨɛɪɚɠɟɧɢɣ, ɦɨɞɟɥɢɪɭɟɦɵɯ ɤɚɤ ɩɨɥɹ). 

Ɉɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɨɧɬɨɥɨɝɢɟɣ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɪɢɤɥɚɞɧɨɣ ɨɧɬɨɥɨɝɢɟɣ ɭɫɬɚɧɚɜ-

ɥɢɜɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɞɜɟ 

ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ:  

1) ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ, ɤɚɤɚɹ ɨɛɪɚɛɨɬɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɨ-

ɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ (ɨɩɢɫɚɧɧɵɟ ɜ ɨɧɬɨɥɨɝɢɢ ɦɟɬɨɞɚ) ɧɟɨɛɯɨɞɢɦɵ, ɱɬɨɛɵ ɢɡɜɥɟɱɶ 

ɠɟɥɚɟɦɵɟ ɫɬɪɭɤɬɭɪɵ ɢɡ ɢɡɨɛɪɚɠɟɧɢɹ ɢɥɢ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɮɢɡɢɱɟɫɤɢɟ (ɬ. ɟ., 

ɩɢɤɫɟɥɶɧɵɟ) ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɠɟɥɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ;  

2) ɨɬɨɛɪɚɠɚɬɶ ɩɨɧɹɬɢɹ ɩɪɢɤɥɚɞɧɨɣ ɨɧɬɨɥɨɝɢɢ (ɬ. ɟ., ɨɛɴɟɤɬɵ ɢ ɩɨɥɹ) ɧɚ 

ɫɬɪɭɤɬɭɪɵ, ɢɡɜɥɟɱɟɧɧɵɟ ɢɡ ɢɡɨɛɪɚɠɟɧɢɹ; ɧɚɩɪɢɦɟɪ, ɩɪɢɤɥɚɞɧɚɹ ɨɧɬɨɥɨɝɢɹ 

ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɩɨɧɹɬɢɟ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ; ɢɫɩɨɥɶɡɭɹ ɫɟɦɚɧɬɢɱɟɫɤɢɣ ɢɧɬɟɪ-

ɮɟɣɫ, ɦɨɠɧɨ ɢɫɤɚɬɶ ɢɞɟɧɬɢɱɧɵɟ ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ ɫɪɟɞɢ ɥɢɧɟɣɧɵɯ ɫɬɪɭɤɬɭɪ, 

ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɫɬɪɭɤɬɭɪɧɨɣ ɨɧɬɨɥɨɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ.  

ɉɪɨɜɟɞɟɧɢɟ ɱɟɬɤɨɝɨ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɢɡɨɛɪɚɠɟɧɢɟɦ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ 

ɨɧɬɨɥɨɝɢɹɦɢ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɞɜɚ ɤɥɸɱɟɜɵɯ ɦɨɦɟɧɬɚ: ɩɨɞɞɟɪɠɤɭ ɦɧɨɠɟ-

ɫɬɜɟɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɞɥɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɢɡɨɛɪɚɠɟɧɢɣ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ 

ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɛɫɬɜɟɧɧɨ ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ Ƚɂɋ ɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ 
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ɨɧɬɨɥɨɝɢɹɯ ɧɟɩɪɢɦɟɧɢɦɚ, ɬɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦɚ ɬɨɥɶɤɨ ɦɨɞɟɥɶ ɨɧɬɨɥɨɝɢɢ, ɨɞɧɚɤɨ 

ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ Ƚɂɋ ɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɨɧɬɨɥɨɝɢɹɯ 

ɩɪɢɦɟɧɢɦ ɞɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ 

ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ. 

 
1.5 əɡɵɤ ɨɩɢɫɚɧɢя ɨɧɬɨɥɨɝɢɢ ɢ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ 

 
 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɣ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɹɡɵɤɨɜ ɨɩɢɫɚɧɢɹ[23]: 

1. OWL — Web Ontology Language, ɫɬɚɧɞɚɪɬ W3C, ɹɡɵɤ ɞɥɹ ɫɟɦɚɧɬɢɱɟ-

ɫɤɢɯ ɭɬɜɟɪɠɞɟɧɢɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɚɤ ɪɚɫɲɢɪɟɧɢɟ RDF ɢ RDFS; 

2. KIF (ɚɧɝɥ.)ɪɭɫɫɤ. (ɚɧɝɥ. Knowledge Interchange Format — ɮɨɪɦɚɬ ɨɛ-

ɦɟɧɚ ɡɧɚɧɢɹɦɢ) — ɨɫɧɨɜɚɧɧɵɣ ɧɚ S-ɜɵɪɚɠɟɧɢɹɯ ɫɢɧɬɚɤɫɢɫ ɞɥɹ ɥɨɝɢɤɢ; 

3. Common Logic (CL) (ɚɧɝɥ.) — ɩɪɟɟɦɧɢɤ KIF (ɫɬɚɧɞɚɪɬɢɡɨɜɚɧ — 

ISO/IEC 24707:2007). 

4. CycL (ɚɧɝɥ.) — ɨɧɬɨɥɨɝɢɱɟɫɤɢɣ ɹɡɵɤ, ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɜ ɩɪɨɟɤɬɟ Cyc. 

Ɉɫɧɨɜɚɧ ɧɚ ɢɫɱɢɫɥɟɧɢɢ ɩɪɟɞɢɤɚɬɨɜ ɫ ɧɟɤɨɬɨɪɵɦɢ ɪɚɫɲɢɪɟɧɢɹɦɢ ɛɨɥɟɟ ɜɵɫɨɤɨ-

ɝɨ ɩɨɪɹɞɤɚ. 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɹɡɵɤɨɜ ɛɨɥɟɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɹɡɵɤ OWL, ɬɚɤ ɤɚɤ  

1. ȼ ɹɡɵɤɚɯ KIF ɢ Common Logic ɭɩɨɪ ɫɞɟɥɚɧ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɜɟɪɬɢ-

ɪɨɜɚɧɢɹ ɡɧɚɧɢɣ, ɧɚ ɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɜ ɭɳɟɪɛ ɧɚɝɥɹɞɧɨɫɬɢ; 

2. ȼ ɹɡɵɤɟ OWL ɪɟɡɭɥɶɬɚɬɨɦ ɨɩɢɫɚɧɢɹ ɨɧɬɨɥɨɝɢɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚ-

ɟɜ ɹɜɥɹɟɬɫɹ ɞɨɤɭɦɟɧɬ RDF/XML ɥɢɛɨ OWL/XML, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɨɛɪɚ-

ɧɵ ɧɚ ɬɟɝɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɨɧɬɨɥɨɝɢɸ ɜ ɛɚɡɭ ɞɚɧɧɵɯ.  

ɋɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɣ [24]: 

1. Protégé - ɛɟɫɩɥɚɬɧɵɣ ɪɟɞɚɤɬɨɪ ɨɧɬɨɥɨɝɢɣ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨ-

ɞɨɦ ɢ ɛɚɡɚ ɡɧɚɧɢɣ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɹɡɵɤ ɨɩɢɫɚɧɢɹ OWL). Ɋɚɡɪɚɛɨɬɱɢɤ Stanford 

Center for Biomedical Informatics Research 

2. GrOWL - Java ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ OWL ɢ 

DL ɨɧɬɨɥɨɝɢɣ. ɋɭɳɟɫɬɜɭɸɬ ɬɨɥɶɤɨ ɚɥɶɮɚ ɪɟɥɢɡɵ ɢ ɩɥɚɝɢɧ ɞɥɹ Protege, ɨɞɧɚɤɨ 

ɧɢɱɟɝɨ ɢɡ ɷɬɨɝɨ ɧɟ ɪɚɛɨɬɚɟɬ ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɨɫɬɚɧɨɜɥɟɧɚ. 

3. Ontolingua - ɷɬɨ ɫɢɫɬɟɦɚ ɨɩɢɫɚɧɢɹ ɨɧɬɨɥɨɝɢɣ ɜ ɮɨɪɦɟ, ɫɨɜɦɟɫɬɢɦɨɣ ɫ 
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ɧɟɫɤɨɥɶɤɢɦɢ ɹɡɵɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ (ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ KIF. ɉɪɟɞɨɫ-

ɬɚɜɥɹɟɬ ɮɨɪɦɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɥɚɫɫɨɜ, ɨɬɧɨɲɟɧɢɣ, ɮɭɧɤɰɢɣ, ɨɛɴɟɤɬɨɜ ɢ 

ɬɟɨɪɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɪɨ-

ɝɪɚɦɦɚ Protégé, ɢɫɩɨɥɶɡɭɸɳɚɹ ɹɡɵɤ ɨɩɢɫɚɧɢɹ OWL. 

 
1.6 Ɋɟɥяɰɢɨɧɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢя ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ 

ɫɪɟɞɫɬɜɚ ɞɥя ɪɚɡɪɚɛɨɬɤɢ ɦɟɯɚɧɢɡɦɚ ɢɧɬɟɝɪɚɰɢɢ 
 

Ȼɚɡɭ ɞɚɧɧɵɯ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɨɞɨɛɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɤɚɪɬɨɬɟɤɢ, 

ɬ.ɟ. ɯɪɚɧɢɥɢɳɟ ɢɥɢ ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɧɚɛɨɪɚ ɮɚɣɥɨɜ ɞɚɧɧɵɯ. Ɇɟɠɞɭ 

ɫɨɛɫɬɜɟɧɧɨ ɮɢɡɢɱɟɫɤɨɣ ɛɚɡɨɣ ɞɚɧɧɵɯ (ɬ.ɟ. ɞɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɪɟɚɥɶɧɨ ɯɪɚɧɹɬɫɹ 

ɧɚ ɤɨɦɩɶɸɬɟɪɟ) ɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɫɢɫɬɟɦɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɭɪɨɜɟɧɶ ɩɪɨɝɪɚɦɦɧɨ-

ɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɧɚɡɵɜɚɬɶ ɩɨ-ɪɚɡɧɨɦɭ: ɞɢɫɩɟɬɱɟɪ ɛɚɡɵ ɞɚɧɧɵɯ 

(database manager), ɫɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯ (database server) ɢɥɢ, ɱɬɨ ɛɨɥɟɟ ɩɪɢɜɵɱ-

ɧɨ, ɋɍȻȾ. ȼɫɟ ɡɚɩɪɨɫɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɚ ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɭɩɚ ɤ ɛɚɡɟ ɞɚɧɧɵɯ 

ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɋɍȻȾ. ȼɫɟ ɢɦɟɸɳɢɟɫɹ ɫɪɟɞɫɬɜɚ ɞɨɛɚɜɥɟɧɢɹ ɮɚɣɥɨɜ (ɢɥɢ 

ɬɚɛɥɢɰ), ɜɵɛɨɪɤɢ ɢ ɨɛɧɨɜɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɷɬɢɯ ɮɚɣɥɚɯ ɢɥɢ ɬɚɛɥɢɰɚɯ ɬɚɤɠɟ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɋɍȻȾ. [25]  

ɂɡ ɋɍȻȾ ɫɚɦɵɦɢ ɩɨɩɭɥɹɪɧɵɦɢ ɹɜɥɹɸɬɫɹ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɵɟ ɋɍȻȾ, ɤɨɬɨ-

ɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɫɟɪɜɟɪɟ ɜɦɟɫɬɟ ɫ ȻȾ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɨɫɬɭɩ ɤ ȻȾ ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɨ, ɜ ɦɨɧɨɩɨɥɶɧɨɦ ɪɟɠɢɦɟ. ɂɡ ɋɍȻȾ ɞɚɧɧɨɝɨ ɬɢɩɚ ɫɚɦɵɦɢ ɩɨɩɭɥɹɪ-

ɧɵɦɢ ɹɜɥɹɸɬɫɹ: 

1. Oracle Database; 

2. Firebird; 

3. Microsoft SQL Server; 

4. PostgreSQL; 

5. MySQL. 

Ʉɪɨɦɟ Oracle ɢ Microsoft SQL Server ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɋɍȻȾ ɪɚɫɩɪɨɫɬɪɚ-

ɧɹɸɬɫɹ ɫɜɨɛɨɞɧɨ. ɂɡ 3 ɨɫɬɚɜɲɢɯɫɹ ɋɍȻȾ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶ-

ɡɭɟɬɫɹ ɥɢɛɨ MySQL, ɥɢɛɨ PostgreSQL, ɤɪɢɬɢɱɧɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɷɬɢɦɢ ɋɍȻȾ 
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ɧɟɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɛɨɬɵ ɛɵɥ ɜɵɛɪɚɧ MySQl.  

Ɇɟɯɚɧɢɡɦ ɢɧɬɟɝɪɚɰɢɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɛɨɬɵ ɫ ɜɟɛ-

ɢɧɬɟɪɮɟɣɫɨɦ ARC. ARC — ɷɬɨ ɝɢɛɤɚɹ ɫɢɫɬɟɦɚ RDF ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɫɟ-

ɦɚɧɬɢɱɟɫɤɢɦ ɫɟɬɹɦ ɢ PHP. Ɉɧ ɛɟɫɩɥɚɬɧɵɣ, ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɩɪɨɫɬ 

ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɪɚɛɨɬɚɟɬ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɪɟɞ ɜɟɛ-ɫɟɪɜɟɪɨɜ. ɇɚɯɨɞɢɬɫɹ ɜ 

ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɧɚ GitHub. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ ɜɟɛ-ɫɟɪɜɟɪɚ 

PHP (5.4 ɢ ɜɵɲɟ) ɢ MySQL (5.7 ɢ ɜɵɲɟ). ȼɟɛ-ɫɟɪɜɟɪɨɦ ɛɵɥ ɜɵɛɪɚɧ ɩɚɤɟɬ 

Denwer ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɨɫɥɟɞɧɟɟ ɨɛɧɨɜɥɟɧɢɟ ɛɵɥɨ ɜ 2014 ɝɨɞɭ, ɞɚɧɧɚɹ 

ɫɛɨɪɤɚ ɩɨ ɫɜɨɢɦ ɩɚɪɚɦɟɬɪɚɦ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɚɤɟɬɚ ARC, ɢ ɫɜɨɛɨɞɧɨ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ. 

Ɍɚɤ ɤɚɤ ɞɥɹ ɪɚɛɨɬɵ ARC ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɩɚɤɟɬɚ ɜɟɛ-ɫɟɪɜɟɪɨɜ, ɛɭ-

ɞɟɬ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɚɤɟɬɧɨɣ ɢɧɬɟɝɪɚɰɢɢ ɨɧɬɨɥɨɝɢɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɩɪɨɝɪɚɦɦɵ, ɧɚɩɢɫɚɧɧɨɣ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. Ɍɚɤ ɤɚɤ Protégé 

ɢɦɟɟɬ ɮɭɧɤɰɢɸ ɫɨɯɪɚɧɟɧɢɹ ɜ ɮɨɪɦɚɬɟ XML, ɬɨ ɫɚɦɵɣ ɛɵɫɬɪɵɣ ɫɩɨɫɨɛ ɪɚɛɨɬɵ 

ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ – ɩɚɪɫɢɧɝ XML.  

Ɋɚɫɲɢɪɹɟɦɵɣ ɹɡɵɤ ɪɚɡɦɟɬɤɢ, ɫɨɤɪɚɳɟɧɧɨ XML, ɨɩɢɫɵɜɚɟɬ ɤɥɚɫɫ ɨɛɴɟɤ-

ɬɨɜ ɞɚɧɧɵɯ, ɧɚɡɵɜɚɟɦɵɯ XML- ɞɨɤɭɦɟɧɬɚɦɢ, ɢ ɱɚɫɬɢɱɧɨ ɨɩɢɫɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ 

ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɢɯ ɨɛɪɚɛɚɬɵɜɚɸɬ. XML — ɷɬɨ ɩɪɨɮɢɥɶ 

ɩɪɢɥɨɠɟɧɢɹ ɢɥɢ ɨɝɪɚɧɢɱɟɧɧɚɹ ɮɨɪɦɚ SGML, ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɨɛɳɟɧɧɨɝɨ ɹɡɵɤɚ 

ɪɚɡɦɟɬɤɢ [ISO 8879].  XML-ɞɨɤɭɦɟɧɬɵ ɫɨɫɬɨɹɬ ɢɡ ɟɞɢɧɢɰ, ɧɚɡɵɜɚɟɦɵɯ ɫɭɳɧɨ-

ɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɥɢɛɨ ɧɟɪɚɡɨɛɪɚɧɧɵɟ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ ɞɚɧ-

ɧɵɟ. Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ ɞɚɧɧɵɟ ɫɨɫɬɨɹɬ ɢɡ ɫɢɦɜɨɥɨɜ, ɧɟɤɨɬɨɪɵɟ ɢɡ ɤɨɬɨɪɵɯ ɨɛɪɚ-

ɡɭɸɬ ɫɢɦɜɨɥɶɧɵɟ ɞɚɧɧɵɟ, ɚ ɞɪɭɝɢɟ - ɪɚɡɦɟɬɤɢ. Ɋɚɡɦɟɬɤɚ ɤɨɞɢɪɭɟɬ ɨɩɢɫɚɧɢɟ 

ɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɞɨɤɭɦɟɧɬɚ. XML ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɟɯɚɧɢɡɦ ɞɥɹ ɧɚɥɨɠɟɧɢɹ 

ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɫɬɪɭɤɬɭɪɭ ɯɪɚɧɢɥɢɳɚ ɢ ɥɨɝɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ.[26] ɉɚɪɫɢɧɝ 

(Parsing), ɫɢɧɬɚɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ ɫɪɚɜɧɟɧɢɹ ɥɟɤɫɟɦ ɫ ɮɨɪɦɚɥɶɧɨɣ ɝɪɚɦɦɚɬɢɤɨɣ, ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧ 

ɨɞɧɢɦ ɢɡ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɇɚɩɪɢɦɟɪ, PHP, Perl, Ruby, Python. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɢ ɧɚɩɢɫɚɧɢɹ XML- ɩɚɪɫɟɪɚ ɛɭ-

ɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. Ⱦɚɧɧɵɣ ɹɡɵɤ ɜɵɛɪɚɧ ɜ 
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ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɢɦɟɟɬ ɝɨɬɨɜɵɟ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ ɩɚɪɫɢɧɝɚ XML, ɤɨɧɧɟɤɬɨɪɵ ɞɥɹ 

ɛɚɡ ɞɚɧɧɵɯ (ɜɤɥɸɱɚɹ MySQL).  

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1 
 

Ȼɵɥɚ ɜɵɩɨɥɧɟɧɚ ɨɞɧɚ ɢɡ ɡɚɞɚɱ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɚ 

ɢɦɟɧɧɨ: ɩɪɨɜɟɞɟɧ ɨɛɡɨɪ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɨɛɡɨɪɚ 

ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɩɨɫɬɪɨɟɧɢɹ Ƚɂɋ-ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ 

ɨɧɬɨɥɨɝɢɢ: ɦɟɬɨɞ ɪɚɫɲɢɪɟɧɧɨɣ ɜɢɡɭɚɥɶɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-

ɜɪɟɦɟɧɧɨɣ ɫɩɟɤɬɪɚɥɶɧɨ-ɪɚɫɲɢɪɟɧɧɵɣ ɦɟɬɨɞ. Ɍɚɤɠɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɭɳɟɫɬ-

ɜɭɸɳɢɟ Ƚɂɋ-ɫɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɨɧɬɨɥɨɝɢɹɯ: Collect Earth, SemCityMap, 

GeoKnow, ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ Ƚɂɋ ɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɨɧɬɨɥɨɝɢɹɯ. 

Ɇɟɬɨɞ ɪɚɫɲɢɪɟɧɧɨɣ ɜɢɡɭɚɥɶɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-

ɜɪɟɦɟɧɧɨɣ ɫɩɟɤɬɪɚɥɶɧɨ-ɪɚɫɲɢɪɟɧɧɵɣ ɦɟɬɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ Ƚɂɋ-ɫɢɫɬɟɦ ɨɩɪɚɜ-

ɞɚɧɵ ɜ ɫɥɭɱɚɟ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɫ ɧɭɥɹ. ȼ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ ɧɢ ɨɞɢɧ ɧɟ ɩɨɞ-

ɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɫɢɫɬɟɦɚ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ, ɧɨ ɫɩɨɫɨɛ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɢɡ 

ɩɟɪɜɨɝɨ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ. ȼɬɨɪɨɣ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɩɟɪɦɚ-

ɧɟɧɬɧɨɝɨ, ɧɟɩɪɟɪɵɜɚɸɳɟɝɨɫɹ ɩɨɥɭɱɟɧɢɹ ɫɩɭɬɧɢɤɨɜɵɯ ɞɚɧɧɵɯ. ȼ ɞɚɧɧɨɦ ɫɥɭ-

ɱɚɟ ɨɧ ɧɟɩɪɢɦɟɧɢɦ, ɬɚɤ ɤɚɤ ɫɩɭɬɧɢɤɨɜɵɟ ɞɚɧɧɵɟ ɫɨɛɢɪɚɸɬɫɹ ɢɡ ɨɬɤɪɵɬɵɯ 

ɢɫɬɨɱɧɢɤɨɜ, ɩɨɷɬɨɦɭ ɧɟ ɹɜɥɹɸɬɫɹ ɧɚɞɟɠɧɵɦɢ. 

Collect Earth ɨɫɧɨɜɚɧɚ ɧɚ ɦɟɬɨɞɟ ɪɚɫɲɢɪɟɧɧɨɣ(ɞɨɩɨɥɧɟɧɧɨɣ) ɜɢɡɭɚɥɶɧɨɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ, ɤɨɬɨɪɵɣ ɜɫɟ ɬɚɤɠɟ ɧɟɩɪɢɦɟɧɢɦ ɞɥɹ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ. 

SemCityMap ɨɫɧɨɜɚɧɚ ɧɚ ɨɧɬɨɥɨɝɢɱɟɫɤɨɦ ɮɪɟɣɦɜɨɪɤɟ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɫɜɟɪɬɨɱɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɚɤɨɣ ɩɨɞɯɨɞ 

ɧɟɩɪɢɦɟɧɢɦ, ɬɚɤ ɤɚɤ ɫɢɫɬɟɦɚ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ ɢ ɧɟ ɹɜɥɹɟɬɫɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɶɸ. 

GeoKnow ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɰɟɧɧɨɣ Ƚɂɋ-ɫɢɫɬɟɦɨɣ, ɚ ɬɨɥɶɤɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɫɪɟɞɫɬɜɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɛɚɡɵ ɡɧɚɧɢɣ, ɨɞɧɚɤɨ ɩɪɢ ɜɫɬɪɚɢɜɚɧɢɢ ɞɚɧɧɨɣ ɛɚɡɵ ɡɧɚ-

ɧɢɣ ɜ ɫɢɫɬɟɦɭ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɜ ɛɭɞɭɳɟɦ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ 

ɩɪɨɛɥɟɦɵ ɫ ɥɢɰɟɧɡɢɟɣ ɞɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ. ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ Ƚɂɋ ɧɚ ɦɧɨɝɨ-

ɭɪɨɜɧɟɜɵɯ ɨɧɬɨɥɨɝɢɹɯ ɧɟɩɪɢɦɟɧɢɦɚ, ɬɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦ ɬɨɥɶɤɨ ɦɨɞɭɥɶ ɨɧɬɨɥɨ-

ɝɢɹ, ɨɞɧɚɤɨ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ Ƚɂɋ ɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ 
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ɨɧɬɨɥɨɝɢɹɯ ɩɪɢɦɟɧɢɦ ɞɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɦɟɬɨɞɚ ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ. 

Ɍɚɤɠɟ ɛɵɥɨ ɜɵɛɪɚɧɨ ɨɤɪɭɠɟɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɢ: ɹɡɵɤ OWL, 

ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ - ɩɪɨɝɪɚɦɦɚ Protégé, ɋɍȻȾ – MySQL, ɫɪɟɞɫɬɜɚ ɞɥɹ ɢɧɬɟɝɪɚ-

ɰɢɢ – ɩɚɤɟɬ ARC (ɢ ɩɚɤɟɬ ɜɟɛ-ɫɟɪɜɟɪɨɜ Denwer ɞɥɹ ɟɝɨ ɪɚɛɨɬɵ) ɢ ɫɤɪɢɩɬ ɧɚ 

ɹɡɵɤɟ Python. 
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Чɚɫɬɶ 2 ɉɪɚɤɬɢɱɟɫɤɚя ɝɥɚɜɚ 
 

2.1 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 
 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɬɪɟɛɭɟɬ ɩɪɢɜɥɟɱɟɧɢɹ ɞɥɹ ɪɟɲɟ-

ɧɢɹ ɡɚɞɚɱ ɩɪɟɞɦɟɬɧɵɯ ɷɤɫɩɟɪɬɨɜ: ɷɤɫɩɟɪɬɚ ɜ ɨɛɥɚɫɬɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, 

ɷɤɫɩɟɪɬɚ ɜ ɨɛɥɚɫɬɢ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ, ɷɤɫɩɟɪɬɚ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ 

ɢɡɨɛɪɚɠɟɧɢɣ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɪɟɲɟɧɢɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ 

ɧɚ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɟ ɨɛɥɚɞɚɸɬ ɞɨɥɠɧɨɣ ɝɢɛɤɨɫɬɶɸ, ɨɧɢ ɧɚɰɟɥɟɧɵ ɧɚ 

ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɜ ɭɡɤɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɣ ɩɨɫɬɚɧɨɜɤɟ. Ɍɟɦ ɫɚɦɵɦ, ɚɤɬɭɚɥɶɧɨ 

ɩɨɫɬɪɨɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɨɡɞɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɧɚɡɟɦɧɵɯ 

ɨɛɴɟɤɬɨɜ ɢ ɢɫɤɚɬɶ ɢɯ ɪɟɲɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, 

ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɧɚɧɢɹɯ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

Ɉɞɧɚɤɨ ɩɟɪɟɧɨɫɢɦɨɫɬɶ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɨɣ, ɩɨɬɨɦɭ ɱɬɨ ɱɚɫɬɢ ɨɛɳɟɣ ɨɧ-

ɬɨɥɨɝɢɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɧɵɟ ɹɡɵɤɢ ɢ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ȼ ɢɞɟɚɥɟ, 

ɨɛɳɢɟ ɬɟɪɦɢɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɧɚ ɭɪɨɜɧɟ ɡɧɚɧɢɣ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɤɨɧɤɪɟɬɧɵɯ ɹɡɵɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. Ʉɨɧɟɱɧɨ, ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɴɟ-

ɞɢɧɟɧɵ ɜ ɧɟɤɨɬɨɪɨɦ ɨɛɵɱɧɨɦ ɮɨɪɦɚɥɢɡɦɟ, ɟɫɥɢ ɨɧɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ 

ɩɪɢɥɨɠɟɧɢɹɯ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɧɚɧɢɹɯ. Ɉɞɧɚɤɨ ɧɟɪɟɚɥɶɧɨ ɢɥɢ ɧɟɠɟɥɚɬɟɥɶɧɨ 

ɬɪɟɛɨɜɚɬɶ, ɱɬɨɛɵ ɷɬɢ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ ɨɛɳɟɦ ɹɡɵɤɟ ɢɥɢ ɫɢɫ-

ɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɪɚɡɧɵɦ ɩɪɢɥɨɠɟɧɢɹɦ ɬɪɟɛɭɸɬɫɹ 

ɪɚɡɧɵɟ ɜɢɞɵ ɪɚɫɫɭɠɞɟɧɢɣ ɢ ɹɡɵɤɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɥɹ ɢɯ ɩɨɞɞɟɪɠɤɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɛɥɟɦɚ ɩɟɪɟɧɨɫɢɦɨɫɬɢ ɨɧɬɨɥɨɝɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞ-

ɞɟɪɠɤɟ ɨɛɳɢɯ ɨɧɬɨɥɨɝɢɣ ɜ ɧɟɫɤɨɥɶɤɢɯ ɫɢɫɬɟɦɚɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɢɦɟɧɧɨ ɩɨɷɬɨ-

ɦɭ ɛɭɞɟɬ ɪɚɡɪɚɛɨɬɚɧɚ ɨɧɬɨɥɨɝɢɹ, ɛɚɡɚ ɞɚɧɧɵɯ, ɨɬɨɛɪɚɠɚɸɳɚɹ ɟɟ, ɚ ɬɚɤɠɟ ɦɟɯɚ-

ɧɢɡɦ ɢɧɬɟɝɪɚɰɢɢ, ɪɚɛɨɬɚɸɳɢɣ ɜ ɨɛɟ ɫɬɨɪɨɧɵ. 

 

2.2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɢ 
 
 Ɍɚɤ ɤɚɤ ɨɧɬɨɥɨɝɢɹ ɫɨɡɞɚɟɬɫɹ ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ Ɂɋɏɇ, ɬɨ ɨɫɧɨɜɧɵɦɢ ɤɥɚɫ-
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ɫɚɦɢ ɜɵɛɪɚɧɵ ɩɨɱɜɟɧɧɵɟ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɟɦɟɥɶ, ɪɚɫɬɟɧɢɹ 

ɢ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɬɦɨɫɮɟɪɧɵɯ ɹɜɥɟɧɢɣ, ɜɥɢɹɸɳɢɯ 

ɧɚ Ɂɋɏɇ. Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɤɥɚɫɫɨɜ ɨɧɬɨɥɨɝɢɢ ɫɨɫɬɚɜɥɹɸɬ ɤɭɥɶɬɭɪɧɵɟ ɪɚɫɬɟɧɢɹ. 

Ƚɪɭɩɩɭ ɩɨɥɟɜɵɯ ɤɭɥɶɬɭɪ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 100 ɜɚɠɧɟɣɲɢɯ ɜɢɞɨɜ, ɤɨɬɨɪɵɟ 

ɞɚɸɬ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɫɵɪɶё ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɤɨɪɦɚ ɞɥɹ ɠɢ-

ɜɨɬɧɵɯ. Ɉɧɢ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɭɫɥɨɜɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨ ɤɚɱɟɫɬɜɭ ɢ ɤɨɥɢɱɟɫɬɜɭ ɩɨɥɭɱɚɟɦɨɣ ɩɪɨɞɭɤ-

ɰɢɢ. Ɉɛɳɟɣ ɧɚɭɱɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɪɚɫɬɟɧɢɣ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ ɩɥɚɧɟɬɟ, 

ɡɚɧɢɦɚɸɬɫɹ ɫɩɟɰɢɚɥɢɫɬɵ ɩɨ ɛɨɬɚɧɢɤɟ. ɉɪɟɞɩɪɢɧɢɦɚɥɢɫɶ ɩɨɩɵɬɤɢ ɪɚɡɪɚɛɨɬɚɬɶ 

ɟɟ ɬɚɤɠɟ ɞɥɹ ɪɚɫɬɟɧɢɣ, ɜɵɪɚɳɢɜɚɟɦɵɯ ɱɟɥɨɜɟɤɨɦ (ɤɭɥɶɬɭɪɧɵɯ), ɧɨ ɧɢ ɨɞɧɚ ɢɡ 

ɧɢɯ ɩɨɤɚ ɧɟ ɩɨɥɭɱɢɥɚ ɫɬɚɬɭɫɚ ɨɮɢɰɢɚɥɶɧɨɣ ɫɪɟɞɢ ɚɝɪɨɧɨɦɨɜ. ɋɭɳɟɫɬɜɭɟɬ 

ɦɧɨɠɟɫɬɜɨ ɤɥɚɫɫɢɮɢɤɚɰɢɣ, ɩɪɟɞɥɨɠɟɧɧɵɯ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ, ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ 

ɪɨɫɫɢɣɫɤɢɟ ɭɱɟɧɵɟ: ɩɨ ɉɪɹɧɢɲɧɢɤɨɜɭ [27], ɀɭɤɨɜɫɤɨɦɭ [28], ɉɨɫɵɩɚɧɨɜɭ [29] 

ɢ ɞɪ. 

 ɋɭɳɟɫɬɜɭɟɬ ɬɚɤɠɟ ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɩɪɢɧɹɬɚɹ ɉɪɨɞɨɜɨɥɶ-

ɫɬɜɟɧɧɨɣ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɈɈɇ (FAO) [30]. Ɇɢɧɢɫɬɟɪɫɬ-

ɜɨ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɬɨɪɝɨɜɥɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢɫɩɨɥɶɡɭɟɬ Ɉɛɳɟɪɨɫ-

ɫɢɣɫɤɢɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ [31] ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɤɭɥɶɬɭɪ, ɜɵɪɚɳɢɜɚɟɦɵɯ ɧɚ ɬɟɪ-

ɪɢɬɨɪɢɢ ɤɪɚɹ. ȼ ɷɬɨɬ ɠɟ ɫɩɢɫɨɤ ɩɨɩɚɞɚɟɬ ɤɥɚɫɫɢɮɢɤɚɰɢɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɪɟɟɫɬɪɚ ɫɟɥɟɤɰɢɨɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ, ɞɨɩɭɳɟɧɧɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ [32]. 

ɈɄɉȾ 2 ɩɨɫɬɪɨɟɧ ɧɚ ɨɫɧɨɜɟ ɝɚɪɦɨɧɢɡɚɰɢɢ ɫɨ ɋɬɚɬɢɫɬɢɱɟɫɤɨɣ ɤɥɚɫɫɢɮɢ-

ɤɚɰɢɟɣ ɩɪɨɞɭɤɰɢɢ ɩɨ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ȿɜɪɨɩɟɣɫɤɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɫɨ-

ɨɛɳɟɫɬɜɟ (Ʉɉȿɋ 2008) - Statistical Classification of Products by Activity in the 

European Economic Community, 2008 version (CPA 2008) ɩɭɬɟɦ ɫɨɯɪɚɧɟɧɢɹ ɛɟɡ 

ɢɡɦɟɧɟɧɢɹ ɤɨɞɨɜ ɢ ɨɛɴɟɦɨɜ ɩɨɧɹɬɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɡɢɰɢɣ.  ȼ ɪɟ-

ɡɭɥɶɬɚɬɟ, ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɤɥɚɫɫɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹɦɢ. 

Ɍɚɤɠɟ ɜ ɨɧɬɨɥɨɝɢɸ ɞɨɥɠɧɵ ɜɨɣɬɢ ɫɬɨɪɨɧɧɢɟ ɤɥɚɫɫɵ ɬɢɩɚ «Ɏɟɧɨɮɚɡɵ» ɢ 

«Ⱥɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ», ɫɨɞɟɪɠɚɳɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɤɡɟɦɩɥɹɪɵ ɞɥɹ ɨɩɢ-

ɫɚɧɢɹ ɭɫɥɨɜɢɣ ɩɪɨɢɡɪɚɫɬɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɟ ɫɬɚɬɢɫɬɢɤɭ ɢ ɚɪɯɢɜ ɪɟɚɥɶɧɵɯ 

ɞɚɧɧɵɯ.  
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Ɏɟɧɨɥɨɝɢɹ ɪɚɫɬɟɧɢɣ — ɪɚɡɞɟɥ ɛɨɬɚɧɢɤɢ, ɢɡɭɱɚɸɳɢɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜ 

ɪɚɡɜɢɬɢɢ ɪɚɫɬɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɫɟɡɨɧɧɵɦɢ ɹɜɥɟɧɢɹɦɢ ɜ ɩɪɢɪɨɞɟ. ɇɚ ɨɫɧɨɜɟ ɮɟɧɨ-

ɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɦɨɠɧɨ ɞɚɬɶ ɩɪɨɝɧɨɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɰɜɟɬɟɧɢɹ ɢ ɨɛɢɥɶ-

ɧɨɫɬɢ ɭɪɨɠɚɹ ɩɥɨɞɨɜ. 

ɉɟɪɟɯɨɞ ɪɚɫɬɟɧɢɣ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɚɡɟ ɫɟɡɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ (ɮɟɧɨɮɚɡɟ) 

ɫɜɹɡɚɧ ɫ ɪɹɞɨɦ ɢɡɦɟɧɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɪɚɫɬɚɧɢɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɫ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ, ɜɥɚɠɧɨɫɬɶɸ ɜɨɡɞɭɯɚ ɢ ɩɨɱɜɵ ɢ ɞɥɢɧɨɣ ɞɧɹ. Ɍɚɤɠɟ ɩɟɪɟɯɨɞ ɮɟɧɨɮɚɡ 

ɫɜɹɡɚɧ ɫ ɢɡɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɚ NDVI , ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ, 

ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɧɢɦɤɨɜ ȾɁɁ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɚɡɚ ɡɧɚɧɢɣ ɫɨɞɟɪɠɢɬ ɤɚɤ ɦɢɧɢɦɭɦ 6 ɝɪɭɩɩ ɩɨɞɤɥɚɫɫɨɜ: 

ɚɝɪɨɤɭɥɶɬɭɪɚ, ɚɝɪɨɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɨɱɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɪɨɫɬɪɚɧ-

ɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɚɬɦɨɫɮɟɪɧɵɟ 

ɹɜɥɟɧɢɹ. Ɋɟɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ ɤɥɚɫɫɨɜ ɧɚ ɩɪɢɦɟɪɟ ɬɟɫɬɨɜɵɯ ɷɤɡɟɦɩɥɹɪɨɜ «ɩɲɟ-

ɧɢɰɚ» ɢ «ɉɨɥɟ_n_000» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɝɪɚɮɚ ɧɚ ɪɢɫɭɧɤɚɯ 4 ɢ 5. 

 

 
 

Ɋɢɫɭɧɨɤ 4 – Ɋɟɚɥɢɡɚɰɢɹ ɤɥɚɫɫɨɜ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ ɧɚ ɩɪɢɦɟɪɟ ɷɤɡɟɦɩɥɹɪɚ «ɩɲɟɧɢɰɚ» 
 



27 
 

 
Ɋɢɫɭɧɨɤ 5 – Ɋɟɚɥɢɡɚɰɢɹ ɤɥɚɫɫɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ Ɂɋɏɇ ɧɚ ɩɪɢɦɟɪɟ ɬɟɫɬɨɜɨɝɨ ɷɤɡɟɦɩ-

ɥɹɪɚ «ɉɨɥɟ_n_000» 
 

 2.3 ɇɚɩɨɥɧɟɧɢɟ ɨɧɬɨɥɨɝɢɢ 
 
 ɋɨɡɞɚɧɢɟ ɤɥɚɫɫɨɜ ɩɨ ɧɚɦɟɱɟɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɜɟɞɟɧɨ ɭɫɩɟɲɧɨ, ɨɞɧɚɤɨ ɜ 

ɪɟɞɚɤɬɨɪɟ Protégé ɞɨɛɚɜɥɟɧɢɟ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɨɜ (object properties) ɨɫɭɳɟɫɬɜɥɟɧɨ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɞɨɛɚɜɢɬɶ ɫɜɨɣɫɬɜɨ ɦɨɠɧɨ ɬɨɥɶɤɨ ɨɞɧɨɦɭ ɨɛɴɟɤɬɭ, ɚ ɧɟ 

ɜɫɟɦɭ ɤɥɚɫɫɭ. ɉɨɷɬɨɦɭ ɞɨɛɚɜɥɟɧɢɟ ɫɜɨɣɫɬɜ ɛɵɥɨ ɪɟɚɥɢɡɨɜɚɧɨ ɱɟɪɟɡ ɪɟɞɚɤɬɢɪɨ-

ɜɚɧɢɟ ɮɚɣɥɨɜ ɮɨɪɦɚɬɚ XML (ɬɚɤ ɤɚɤ Protégé ɫɨɯɪɚɧɹɟɬ ɨɧɬɨɥɨɝɢɸ ɜ ɮɨɪɦɚɬɟ 

OWL/XML). Ⱥɧɚɥɨɝɢɱɧɨ ɞɨɛɚɜɥɹɥɢɫɶ ɫɜɨɣɫɬɜɚ ɞɚɧɧɵɯ ɷɤɡɟɦɩɥɹɪɚ (Data prop-

erties). Ⱦɨɛɚɜɥɟɧɢɟ ɫɜɨɣɫɬɜ ɜ ɷɬɨɦ ɮɨɪɦɚɬɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 6-7. 
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Ɋɢɫɭɧɨɤ 6 – ɋɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ ɜ ɮɨɪɦɚɬɟ XML 

 

 
Ɋɢɫɭɧɨɤ 7 – ɋɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ ɜ Protégé. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɩɨɥɧɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɛɵɥɨ ɫɨɡɞɚɧɨ 286 

ɤɥɚɫɫɨɜ ɢ 505 ɷɤɡɟɦɩɥɹɪɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɨɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – Ɇɟɬɪɢɤɢ ɨɧɬɨɥɨɝɢɢ (ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ) 

 
2.4 ɋɨɡɞɚɧɢɟ ɡɚɩɪɨɫɨɜ ɤ ɨɧɬɨɥɨɝɢɢ 

 

Ⱦɥɹ ɨɧɬɨɥɨɝɢɢ ɨɰɟɧɢɜɚɧɢɹ Ɂɋɏɇ ɧɟɨɛɯɨɞɢɦɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɛɨɪɚ 

Ɂɋɏɇ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɬɨ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦ ɦɟɯɚɧɢɡɦ, ɫ ɤɨɬɨɪɵɦ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶ ɢ ɤɨɬɨɪɵɣ ɧɟ ɬɪɟɛɭɟɬ ɬɪɭɞɨɟɦɤɢɯ ɦɚɧɢɩɭɥɹɰɢɣ.  

Ɏɭɧɤɰɢɨɧɚɥ Protégé ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɡɚɩɪɨɫɵ ɤ ɨɧɬɨɥɨ-

ɝɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɩɨɢɫɤɚ ɧɟɨɛɯɨɞɢɦɵɯ ɡɧɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧ-

ɧɵɦ ɭɫɥɨɜɢɹɦ. ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɜɢɞɚ ɡɚɩɪɨɫɨɜ: SPARQL ɢ DLquery. 

 

2.4.1 SPARQL ɡɚɩɪɨɫɵ 
 

RDF - ɷɬɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɮɨɪɦɚɬ ɩɨɦɟɱɟɧɧɵɯ ɝɪɚɮɨɜɵɯ ɞɚɧɧɵɯ ɞɥɹ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɂɧɬɟɪɧɟɬɟ. SPARQL ɫɨɞɟɪɠɢɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ 

ɡɚɩɪɨɫɚ ɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ ɝɪɚɮɨɜɵɯ ɲɚɛɥɨɧɨɜ, ɚ ɬɚɤɠɟ ɢɯ ɫɨɟɞɢ-

ɧɟɧɢɣ ɢ ɞɢɡɴɸɧɤɰɢɣ. SPARQL ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɚɝɪɟɝɚɰɢɸ, ɩɨɞɡɚɩɪɨɫɵ, 

ɨɬɪɢɰɚɧɢɟ, ɫɨɡɞɚɧɢɟ ɡɧɚɱɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɜɵɪɚɠɟɧɢɣ, ɬɟɫɬɢɪɨɜɚɧɢɟ ɪɚɫɲɢɪɹɟ-

ɦɵɯ ɡɧɚɱɟɧɢɣ ɢ ɨɝɪɚɧɢɱɟɧɢɟ ɡɚɩɪɨɫɨɜ ɩɨ ɢɫɯɨɞɧɨɦɭ ɝɪɚɮɢɤɭ RDF.[33] 

SPARQL 1.1 - ɷɬɨ ɧɚɛɨɪ ɫɩɟɰɢɮɢɤɚɰɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɹɡɵɤɢ ɢ ɩɪɨɬɨ-

ɤɨɥɵ ɞɥɹ ɡɚɩɪɨɫɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɨɞɟɪɠɢɦɵɦ ɝɪɚɮɚ RDF ɜ ɂɧɬɟɪɧɟɬɟ ɢɥɢ ɜ 

ɯɪɚɧɢɥɢɳɟ RDF. Ɋɟɡɭɥɶɬɚɬɵ ɡɚɩɪɨɫɨɜ SELECT ɜ SPARQL ɜɤɥɸɱɚɸɬ ɩɚɤɟɬɵ 

ɨɬɨɛɪɚɠɟɧɢɣ ɢɡ ɩɟɪɟɦɟɧɧɵɯ ɜ ɬɟɪɦɢɧɵ RDF, ɤɨɬɨɪɵɟ ɱɚɫɬɨ ɭɞɨɛɧɨ ɩɪɟɞɫɬɚɜ-

ɥɟɧɵ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ. [34] ɋɢɧɬɚɤɫɢɫ ɹɡɵɤɚ SPARQL ɚɧɚɥɨɝɢɱɟɧ SQL ɢ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9. ɉɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɞɚɧɧɨɝɨ ɫɢɧɬɚɤɫɢɫɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 

[33] ɜɦɟɫɬɟ ɫ ɩɪɢɦɟɪɚɦɢ. 
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Ɋɢɫɭɧɨɤ 9 – ɫɢɧɬɚɤɫɢɫ ɡɚɩɪɨɫɚ SPARQL 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɩɨɦɨɳɶɸ SPARQL ɡɚɩɪɨɫɚ ɦɨɠɧɨ ɫɬɚɜɢɬɶ ɨɝɪɚɧɢɱɟɧɢɹ 

ɧɚ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ Data property(ɫɜɨɣɫɬɜɚ ɞɚɧɧɵɯ), ɢ ɜɵɛɢɪɚɬɶ ɬɟ ɷɤɡɟɦɩɥɹ-

ɪɵ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɧɭɠɧɵɦɢ Object property(ɨɛɴɟɤɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ). 

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɜɵɛɨɪɚ Ɂɋɏɇ ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɤɥɚɫɫɭ «ɉɚɲɧɹ», ɧɚ ɤɨɬɨɪɨɦ 

ɩɪɨɜɨɞɢɥɚɫɶ ɚɝɪɨɬɟɯɧɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ (ɩɨɞɤɨɪɦɤɚ) ɢ ɢɦɟɸɳɟɦɭ ɡɧɚɱɟɧɢɹ 

ɩɨɤɚɡɚɬɟɥɹ «Ƚɭɦɭɫ» ɦɟɧɶɲɟ 5% ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɣ ɡɚɩɪɨɫ 

(ɪɢɫɭɧɨɤ 10). 

 

  
Ɋɢɫɭɧɨɤ 10 – Ɂɚɩɪɨɫ ɤ ɨɧɬɨɥɨɝɢɢ ɧɚ ɹɡɵɤɟ SPARQL 

 
2.4.2 DL query ɡɚɩɪɨɫɵ 
 

ȼɤɥɚɞɤɚ DL Query ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɨɳɧɭɸ ɢ ɩɪɨɫɬɭɸ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
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ɮɭɧɤɰɢɸ ɩɨɢɫɤɚ ɜ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɨɣ ɨɧɬɨɥɨɝɢɢ. Ɉɧ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫɨ ɫɬɚɧ-

ɞɚɪɬɧɵɦ ɞɢɫɬɪɢɛɭɬɢɜɨɦ Protégé Desktop (ɜɟɪɫɢɢ 4, 5 ɢ ɜɵɲɟ). əɡɵɤ ɡɚɩɪɨɫɨɜ 

(ɜɵɪɚɠɟɧɢɟ ɤɥɚɫɫɚ), ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ ɩɥɚɝɢɧɨɦ, ɨɫɧɨɜɚɧ ɧɚ ɫɢɧɬɚɤɫɢɫɟ OWL 

Manchester, ɭɞɨɛɧɨɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɢɧɬɚɤɫɢɫɟ OWL DL, ɤɨɬɨɪɵɣ ɜ ɫɜɨɟɣ 

ɨɫɧɨɜɟ ɨɫɧɨɜɚɧ ɧɚ ɫɛɨɪɟ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɤɪɟɬɧɨɦ ɤɥɚɫɫɟ, ɫɜɨɣɫɬɜɟ ɢɥɢ 

ɢɧɞɢɜɢɞɭɭɦɟ ɜ ɟɞɢɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɧɚɡɵɜɚɟɦɭɸ ɮɪɟɣɦ.[35] ȼɵɩɨɥɧɢɬɶ 

ɡɚɩɪɨɫ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɨɣ ɨɧɬɨɥɨɝɢɢ, ɞɥɹ ɷɬɨɝɨ ɜ ɤɨɦɩɥɟɤɬɟ 

ɫ Protégé ɩɨɫɬɚɜɥɹɸɬɫɹ Reasoner’ɵ FaCT++ ɢ HermiT, ɬɚɤɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɭɫɬɚɧɨɜɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ Reasoner, ɟɫɥɢ ɜɨɡɧɢɤɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ. Ⱦɚɧɧɵɟ 

ɡɚɩɪɨɫɵ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɨɧɬɨɥɨɝɢɢ, ɢ ɨɧɢ ɥɟɝɤɨɞɨɫɬɭɩɧɵ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɛɪɚɬɶ Ɂɋɏɇ ɩɨ ɩɚɪɚɦɟɬɪɚɦ «ɫɨɞɟɪɠɚɧɢɟ 

ɝɭɦɭɫɚ» ɢ «ɜɢɞ ɩɨɱɜɵ» ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɡɞɚɬɶ ɡɚɩɪɨɫ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜ-

ɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 11. ȼ Protégé ɜɫɬɪɨɟɧɚ ɫɢɫɬɟɦɚ ɩɨɞɫɤɚɡɨɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɦɚɥɨ-

ɡɧɚɤɨɦɨɦɭ ɫ ɨɧɬɨɥɨɝɢɟɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɬɪɨɢɬɶ ɡɚɩɪɨɫɵ. 

 

 
Ɋɢɫɭɧɨɤ 11 – Ɂɚɩɪɨɫ ɧɚ ɩɨɢɫɤ Ɂɋɏɇ ɩɨ ɩɚɪɚɦɟɬɪɚɦ 

2.5 ɂɧɬɟɝɪɚɰɢя ɨɧɬɨɥɨɝɢɢ ɜ ɋɍȻȾ 
 

Ɉɩɟɪɚɰɢɹ ɤɨɧɜɟɪɬɚɰɢɢ ɛɚɡɵ ɞɚɧɧɵɯ ɜ ɨɧɬɨɥɨɝɢɸ ɨɬɪɚɠɟɧɚ ɜ ɪɚɛɨɬɚɯ [36] 

ɢ [37], [38]. ȼ ɫɬɚɬɶɹɯ [36] ɢ [37] ɩɪɢɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɪɚɛɨɬɵ ɫ Jena API ɢ ɭɫɬɚ-

ɪɟɜɲɢɦɢ ɜɟɪɫɢɹɦɢ Protégé. ɉɨɷɬɨɦɭ ɬɚɤɢɟ ɩɨɞɯɨɞɵ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɬɚɤɠɟ ɧɟ 
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ɩɨɞɯɨɞɹɬ, ɨɞɧɚɤɨ ɩɪɚɜɢɥɚ ɨɬɨɛɪɚɠɟɧɢɹ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɞɚɧɧɵɯ ɪɚɛɨɬɚɯ, ɚɤɬɭ-

ɚɥɶɧɵ.  

ȼ ɫɬɚɬɶɟ [38] ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɬɨɪɨɧɧɢɟ ɤɨɧɜɟɪɬɟɪɵ ɢ ɡɚɩɭɫɤɚɟɦɵɟ ɧɟ-

ɭɩɪɚɜɥɹɟɦɵɟ ɫɤɪɢɩɬɵ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɚɢɜɚɬɶ ɝɢɛɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɨɧɬɨ-

ɥɨɝɢɢ ɢ ɫɥɟɞɢɬɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɨɰɟɫɫɚ. Ɉɞɧɚɤɨ ɞɥɹ Protégé ɪɚɡɪɚɛɨɬɚɧɨ 

ɧɟɫɤɨɥɶɤɨ ɩɥɚɝɢɧɨɜ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɋɍȻȾ, ɬɚɤɢɯ ɤɚɤ: Ontop, OWL2ToRDB, 

Mastro OBDA. ɂɡ ɷɬɢɯ ɩɥɚɝɢɧɨɜ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɛɨɥɟɟ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɦ ɢ 

ɭɞɨɛɧɵɦ ɜ ɭɩɨɬɪɟɛɥɟɧɢɢ ɹɜɥɹɟɬɫɹ Ontop (Ontop Mapping). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɋɍȻȾ ɜ ɨɧɬɨɥɨɝɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɚɡɚ 

ɞɚɧɧɵɯ ɧɚ ɫɟɪɜɟɪɟ MySQL ɢ ɩɥɚɝɢɧ ɞɥɹ Protégé – Ontop Mapping.  

Ɉɩɟɪɚɰɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɜ ɮɨɪɦɚɬɟ OWL ɜ ɮɨɪɦɚɬ ɨɛɴɟɤɬ-

ɧɨɣ/ɪɟɥɹɰɢɨɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɪɚɛɨɬɚɯ [39], [40] 

ȼ ɫɬɚɬɶɟ «Ʉɨɧɜɟɪɬɟɪ ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɵ ɡɧɚɧɢɣ ɫɬɚɧɤɨɜ ɢ ɞɟɬɚɥɟɣ ɦɚ-

ɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɨɛɴɟɤɬɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ANTLR» 

[39] ɩɪɢɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɤɨɧɜɟɪɬɟɪɚ ɜ ɨɛɴɟɤɬɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ, ɧɨ ɬɚɤ ɤɚɤ ɜ 

ɫɢɫɬɟɦɟ ɢɡɧɚɱɚɥɶɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɥɹɰɢɨɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɬɚɤɨɣ ɩɨɞɯɨɞ 

ɧɟɩɪɢɦɟɧɢɦ ɜ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɫɤɪɢɩɬ ɤɨɧɜɟɪɬɚɰɢɢ ɜ ɛɚɡɭ 

ɞɚɧɧɵɯ [40], ɨɞɧɚɤɨ ɨɧ ɚɤɬɭɚɥɟɧ ɬɨɥɶɤɨ ɞɥɹ Protégé ɜɟɪɫɢɢ 3.ɯ, ɜ ɛɨɥɟɟ ɧɨɜɵɯ 

ɜɟɪɫɢɹɯ, ɞɚɧɧɵɣ ɤɨɧɜɟɪɬɟɪ ɧɟ ɪɚɛɨɬɚɟɬ.  

Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɛɵɥ ɜɵɛɪɚɧ ɩɚɤɟɬ ARC2. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɦɨɠɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɬɶ ɧɚɛɨɪ RDF ɬɪɨɟɤ ɢɡ ɨɧɬɨɥɨɝɢɢ ɢ ɦɢɝɪɢɪɨɜɚɬɶ ɷɬɢ 

ɞɚɧɧɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ (ɢɫɩɨɥɶɡɭɟɬɫɹ MySQL, ɬɚɛɥɢɰɵ ɫɨɡɞɚɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɢ). Ɍɚɤ ɤɚɤ ɩɚɤɟɬ ɬɪɟɛɭɟɬ ɩɚɤɟɬɚ ɜɟɛ-ɫɟɪɜɟɪɨɜ, ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɚɜɤɢ PHP ɤɨɞɚ, 

ɨɧ ɞɨɜɨɥɶɧɨ ɫɥɨɠɟɧ ɜ ɭɫɬɚɧɨɜɤɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɪɚ-

ɛɨɬɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɟɯɚɧɢɡɦ ɢɧɬɟɝɪɚɰɢɢ, ɪɚɛɨɬɚɸɳɢɣ ɜ ɩɚɤɟɬɧɨɦ ɪɟɠɢɦɟ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɝɪɚɦɦɚ ɦɨɝɥɚ ɪɚɛɨɬɚɬɶ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɫɬɪɨɢɬɶ ɟɟ ɫɬɪɭɤɬɭɪɭ ɢ ɹɜɧɨ ɜɤɥɸɱɢɬɶ ɜ ɫɤɪɢɩɬ. Ɏɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɚɡɵ 

ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 12. 
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Ɋɢɫɭɧɨɤ 12 – Ɏɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ ɨɧɬɨɥɨɝɢɢ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 

 

ɇɚ ɪɢɫɭɧɤɟ 12 ɩɨɤɚɡɚɧɵ ɬɚɛɥɢɰɵ ɛɚɡɵ ɞɚɧɧɵɯ (ɧɚɡɜɚɧɵ ɩɨ-ɚɧɝɥɢɣɫɤɢ, 

ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɪɨɛɥɟɦ ɫ ɧɟɫɨɜɩɚɞɟɧɢɟɦ ɤɨɞɢɪɨɜɨɤ, ɜɨɡɧɢɤɚɸɳɢɯ ɞɨɜɨɥɶɧɨ 

ɱɚɫɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɢɪɢɥɥɢɰɵ):  

 Classes – ɨɬɨɛɪɚɠɟɧɢɟ ɤɥɚɫɫɨɜ, ɨɫɧɨɜɧɨɟ ɩɨɥɟ – ɧɚɡɜɚɧɢɟ; 

 Data_properties – ɨɬɨɛɪɚɠɟɧɢɟ ɫɜɨɣɫɬɜ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɢɬ ɩɨɥɹ ɧɚɡɜɚɧɢɟ 

ɫɜɨɣɫɬɜɚ ɢ ɬɢɩ ɞɚɧɧɵɯ; 

 Object_property – ɨɬɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɧɵɯ ɫɜɨɣɫɬɜ (ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɤ-

ɡɟɦɩɥɹɪɚɦɢ ɤɥɚɫɫɨɜ), ɫɨɞɟɪɠɢɬ ɩɨɥɹ ɧɚɡɜɚɧɢɟ, domain – ɷɬɨ ɧɚɛɨɪ ɤɥɚɫɫɨɜ, ɤ 

ɷɤɡɟɦɩɥɹɪɚɦ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɢɦɨ ɞɚɧɧɨɟ ɫɜɨɣɫɬɜɨ, range - ɬɢɩ ɡɧɚɱɟɧɢɣ, ɤɨɬɨ-

ɪɵɟ ɫɜɨɣɫɬɜɨ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ; 

 Individuals – ɨɬɨɛɪɚɠɟɧɢɟ ɷɤɡɟɦɩɥɹɪɨɜ ɤɥɚɫɫɨɜ, ɨɫɧɨɜɧɨɟ ɩɨɥɟ – ɧɚɡɜɚ-

ɧɢɟ; 

 Sublasses – ɨɬɨɛɪɚɠɟɧɢɟ ɫɜɹɡɢ ɤɥɚɫɫ-ɩɨɞɤɥɚɫɫ, ɫɨɞɟɪɠɢɬ ɩɨɥɹ ɧɚɡɜɚɧɢɟ 

ɧɚɞɤɥɚɫɫɚ ɢ ɧɚɡɜɚɧɢɟ ɩɨɞɤɥɚɫɫɚ; 

 Classes_individuals – ɨɬɨɛɪɚɠɟɧɢɟ ɫɜɹɡɢ ɤɥɚɫɫ-ɷɤɡɟɦɩɥɹɪ, ɫɨɞɟɪɠɢɬ ɩɨ-

ɥɹ ɧɚɡɜɚɧɢɟ ɤɥɚɫɫɚ ɢ ɧɚɡɜɚɧɢɟ ɷɤɡɟɦɩɥɹɪɚ; 

 Data_properties_individuals – ɨɬɨɛɪɚɠɟɧɢɟ ɫɜɹɡɢ ɷɤɡɟɦɩɥɹɪ-ɫɜɨɣɫɬɜɨ 

ɞɚɧɧɵɯ, ɫɨɞɟɪɠɢɬ ɩɨɥɹ ɧɚɡɜɚɧɢɟ ɫɜɨɣɫɬɜɚ ɞɚɧɧɵɯ, ɧɚɡɜɚɧɢɟ ɷɤɡɟɦɩɥɹɪɚ ɤɥɚɫɫɚ, 

ɬɢɩ ɞɚɧɧɵɯ, ɡɧɚɱɟɧɢɟ; 
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 Object_properties_individuals – ɨɬɨɛɪɚɠɟɧɢɟ ɫɜɹɡɢ ɷɤɡɟɦɩɥɹɪ- ɨɛɴɟɤɬɧɨɟ 

ɫɜɨɣɫɬɜɨ, ɫɨɞɟɪɠɢɬ ɩɨɥɹ ɧɚɡɜɚɧɢɟ ɨɛɴɟɤɬɧɨɝɨ ɫɜɨɣɫɬɜɚ, ɧɚɡɜɚɧɢɟ ɩɟɪɜɨɝɨ 

ɷɤɡɟɦɩɥɹɪɚ ɢ ɜɬɨɪɨɝɨ, ɤɨɬɨɪɵɟ ɫɜɹɡɵɜɚɟɬ ɨɛɴɟɤɬɧɨɟ ɫɜɨɣɫɬɜɨ. 

ɉɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɛɚɡɵ ɞɚɧɧɵɯ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɫɨɛɫɬɜɟɧɧɨ ɢɫɩɨɥɧɹɟɦɵɣ 

ɦɨɞɭɥɶ – ɫɤɪɢɩɬ. Ⱥɥɝɨɪɢɬɦ ɟɝɨ ɪɚɛɨɬɵ ɨɫɧɨɜɚɧ ɧɚ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɛɢɛɥɢɨ-

ɬɟɤɟ ɞɥɹ ɩɚɪɫɢɧɝɚ XML: ɞɨɤɭɦɟɧɬ XML, ɩɨɞɚɸɳɢɣɫɹ ɧɚ ɜɯɨɞ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ 

ɩɚɪɫɟɪɨɦ, ɡɚɬɟɦ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɢ ɧɚɣɞɟɧɧɵɟ ɞɚɧɧɵɟ ɜɫɬɚɜɥɹɸɬɫɹ ɜ ɛɚɡɭ ɞɚɧ-

ɧɵɯ. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɨɩɢɫɚɧɨ ɜ ɤɨɞɟ ɫɤɪɢɩɬɚ, ɩɨɷɬɨɦɭ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɫɜɨɣɫɬɜɚ ɩɨɞɤɥɸɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɢɯ ɹɜɧɨ ɭɤɚɡɚɬɶ. ɉɪɢɦɟɪ 

ɨɫɧɨɜɧɨɣ ɥɨɝɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 13. ɉɨɥɧɵɣ ɤɨɞ ɫɤɪɢɩɬɚ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
 

def handleClass(text): 
    classes = [] 
    cl = [] 
    cl = text.getElementsByTagName('Class') #ɧɚɯɨɞɢɦ ɬɟɝ ɩɨ ɧɚɡɜɚɧɢɸ 
    for elem in cl: 
        fixed = elem.attributes['IRI'].value #ɧɚɯɨɞɢɦ ɚɬɪɢɛɭɬ «IRI» -ɧɚɡɜɚɧɢɟ 
        l1 = fixed.find('#') 
        fixed = fixed[l1+1:] #ɨɛɪɟɡɚɟɦ ɧɚɡɜɚɧɢɟ- ɜ Protégé ɜ ɧɚɡɜɚɧɢɹɯ ɫɫɵɥɤɢ 
        classes.append(fixed) 
        listcl=list(set(classes)) 
    try: #ɩɨɩɵɬɤɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɞ ɢ ɜɫɬɚɜɤɚ ɧɚɣɞɟɧɧɵɯ ɞɚɧɧɵɯ(ɤɥɚɫɫɨɜ) 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             cursorclass=pymysql.cursors.DictCursor) 
        with connection.cursor() as cursor: 
            for el in listcl:  
                sql = "INSERT IGNORE INTO classes (name) VALUES(%s);" 
                cursor.execute(sql,el) 
                connection.commit() 
    finally: 
        connection.close() 

 

Ɋɢɫɭɧɨɤ 13 – ɨɫɧɨɜɧɚɹ ɥɨɝɢɤɚ ɫɤɪɢɩɬɚ 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɢ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɛɚɡɚ ɡɧɚɧɢɣ ɞɨɥɠ-

ɧɚ ɫɨɞɟɪɠɚɬɶ ɤɚɤ ɦɢɧɢɦɭɦ 6 ɝɪɭɩɩ ɩɨɞɤɥɚɫɫɨɜ: ɚɝɪɨɤɭɥɶɬɭɪɚ, ɚɝɪɨɷɤɨɧɨɦɢɱɟ-

ɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɨɱɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɫɨɰɢ-

ɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɚɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɪɟɚɥɢ-

ɡɨɜɚɧɚ ɜ Protégé, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɩɨɥɧɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɛɵɥɨ ɫɨɡɞɚɧɨ 286 ɤɥɚɫ-
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ɫɨɜ ɢ 505 ɷɤɡɟɦɩɥɹɪɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɨɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢ-

ɫɭɧɤɟ 8.  

Ⱦɥɹ ɞɨɫɬɭɩɚ ɤ ɡɧɚɧɢɹɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɨɧɬɨɥɨɝɢɢ ɫɨɡɞɚɧɵ ɡɚɩɪɨɫɵ ɜ 

ɫɪɟɞɟ SPARQL, ɜ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɫɬɚɜɢɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ 

Data property (ɫɜɨɣɫɬɜɚ ɞɚɧɧɵɯ), ɢ ɜɵɛɢɪɚɬɶ ɬɟ ɷɤɡɟɦɩɥɹɪɵ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ 

ɧɭɠɧɵɦɢ Object property (ɨɛɴɟɤɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ).  

Ⱥ ɬɚɤɠɟ ɛɵɥɢ ɫɨɡɞɚɧɵ ɡɚɩɪɨɫɵ DL query, ɜɵɩɨɥɧɢɬɶ ɤɨɬɨɪɵɟ ɦɨɠɧɨ 

ɬɨɥɶɤɨ ɩɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɧɨɣ ɨɧɬɨɥɨɝɢɢ, ɞɥɹ ɷɬɨɝɨ ɜ ɤɨɦɩɥɟɤɬɟ ɫ Protégé 

ɩɨɫɬɚɜɥɹɸɬɫɹ Reasoner’ɵ FaCT++ ɢ HermiT. Ɍɚɤ ɤɚɤ ɜ Protégé ɜɫɬɪɨɟɧɚ ɫɢɫɬɟɦɚ 

ɩɨɞɫɤɚɡɨɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɦɚɥɨɡɧɚɤɨɦɨɦɭ ɫ ɨɧɬɨɥɨɝɢɟɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɬɪɨɢɬɶ 

ɡɚɩɪɨɫɵ, ɞɚɧɧɵɟ ɡɚɩɪɨɫɵ ɛɭɞɭɬ ɫɬɪɨɢɬɶɫɹ ɢɦɟɧɧɨ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɢ ɜ ɨɧɬɨɥɨ-

ɝɢɸ ɧɟ ɜɤɥɸɱɟɧɵ. 

Ɍɚɤɠɟ ɛɵɥ ɨɩɪɨɛɨɜɚɧ ɦɟɯɚɧɢɡɦ ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɋɍȻȾ ɜ ɨɧɬɨɥɨɝɢɸ (ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɛɚɡɚ ɞɚɧɧɵɯ ɧɚ ɫɟɪɜɟɪɟ MySQL ɢ ɩɥɚɝɢɧ ɞɥɹ Protégé – Ontop Map-

ping). ɂ ɬɚɤ ɤɚɤ ɜɵɛɪɚɧɧɨɟ ɞɢɚɥɨɝɨɜɨɟ ɪɟɲɟɧɢɟ (ARC2) ɬɪɟɛɭɟɬ ɨɬ ɩɨɥɶɡɨɜɚɬɟ-

ɥɹ ɧɚɫɬɪɨɣɤɢ ɩɭɬɟɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɨɞɚ (php) ɢ ɩɚɤɟɬɚ ɜɟɛ-ɫɟɪɜɟɪɨɜ, ɪɚɡɪɚɛɨ-

ɬɚɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɢɧɬɟɝɪɚɰɢɢ, ɪɚɛɨɬɚɸɳɢɣ ɜ ɩɚɤɟɬɧɨɦ ɪɟɠɢɦɟ, ɧɚ 

ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɨɧɬɨɥɨɝɢɹ ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚ-

ɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɡɦ ɟɟ ɢɧɬɟɝɪɚɰɢɢ ɫ ɋɍȻȾ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɨɛɡɨɪ ɩɪɟɞɦɟɬɧɨɣ ɨɛ-

ɥɚɫɬɢ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɢ, ɂɧɬɟɥɥɟɤ-

ɬɭɚɥɶɧɚɹ Ƚɂɋ ɧɚ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɨɧɬɨɥɨɝɢɹɯ ɧɟ ɫɬɪɨɢɥɚɫɶ, ɨɞɧɚɤɨ ɦɟɬɨɞ 

ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɢ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɛɚɡɚ ɡɧɚɧɢɣ ɞɨɥɠ-

ɧɚ ɫɨɞɟɪɠɚɬɶ 6 ɝɪɭɩɩ ɩɨɞɤɥɚɫɫɨɜ: ɚɝɪɨɤɭɥɶɬɭɪɚ, ɚɝɪɨɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟ-

ɥɢ, ɩɨɱɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɚɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɪɟɚɥɢɡɨɜɚɧɚ ɜ 

Protégé, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɩɨɥɧɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɛɵɥɨ ɫɨɡɞɚɧɨ 286 ɤɥɚɫɫɨɜ ɢ 505 

ɷɤɡɟɦɩɥɹɪɨɜ.  

Ⱦɥɹ ɞɨɫɬɭɩɚ ɤ ɡɧɚɧɢɹɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɨɧɬɨɥɨɝɢɢ ɫɨɡɞɚɧɵ ɡɚɩɪɨɫɵ ɜ 

ɫɪɟɞɟ SPARQL. Ɍɚɤɠɟ ɛɵɥ ɨɩɪɨɛɨɜɚɧ ɦɟɯɚɧɢɡɦ ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɋɍȻȾ ɜ ɨɧɬɨ-

ɥɨɝɢɸ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɚɡɚ ɞɚɧɧɵɯ ɧɚ ɫɟɪɜɟɪɟ MySQL ɢ ɩɥɚɝɢɧ ɞɥɹ Protégé – 

Ontop Mapping). ɂ ɬɚɤ ɤɚɤ ɜɵɛɪɚɧɧɨɟ ɞɢɚɥɨɝɨɜɨɟ ɪɟɲɟɧɢɟ ɬɪɟɛɭɟɬ ɨɬ ɩɨɥɶɡɨɜɚ-

ɬɟɥɹ ɧɚɫɬɪɨɣɤɢ ɩɭɬɟɦ ɩɪɚɜɤɢ ɤɨɞɚ ɢ ɩɚɤɟɬɚ ɜɟɛ-ɫɟɪɜɟɪɨɜ, ɪɚɡɪɚɛɨɬɚɧ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɢɧɬɟɝɪɚɰɢɢ, ɪɚɛɨɬɚɸɳɢɣ ɜ ɩɚɤɟɬɧɨɦ ɪɟɠɢɦɟ, ɧɚ ɹɡɵɤɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɨɧɬɨɥɨɝɢɹ ɛɭɞɟɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɇɍɅ 

«ɂɉɄɆ» ɂɧɫɬɢɬɭɬɚ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɤɚɮɟɞɪɟ 

ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɋɎɍ.  

Ɋɚɛɨɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧ-

ɰɢɢ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ «ɉɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ -2019». Ⱥ 

ɬɚɤɠɟ ɫɬɚɬɶɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ VI 

Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ɋɟɝɢɨɧɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɞɢɫɬɚɧɰɢɨɧ-

ɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ» (ɊɉȾɁɁ – 2019). 
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Ɉɧɬɨɥɨɝɢɹ ɨɰɟɧɢɜɚɧɢɹ Ɂɋɏɇ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɛɚɤɚɥɚɜɪɫɤɨɣ 

ɪɚɛɨɬɵ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 09. 03. 02 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ  ɬɟɯɧɨɥɨɝɢɢ», 

ɩɨ ɩɪɨɮɢɥɸ ɩɨɞɝɨɬɨɜɤɢ  09. 03. 02. 05 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɜ ɚɞɦɢɧɢɫɬ-

ɪɚɬɢɜɧɨɦ ɭɩɪɚɜɥɟɧɢɢ». 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ʉɨɞ ɫɤɪɢɩɬɚ ɞɥя ɢɧɬɟɝɪɚɰɢɢ ɨɧɬɨɥɨɝɢɢ ɜ ɛɚɡɭ ɞɚɧɧɵɯ 

 
import xml.dom.minidom 
import pymysql 
import mysql.connector 
import pymysql.cursors   
 
dom = xml.dom.minidom.parse('primer.xml') 
pymysql.install_as_MySQLdb() 
 
def handleClass(text): 
    classes = [] 
    cl = [] 
    cl = text.getElementsByTagName('Class') 
    for elem in cl: 
        fixed = elem.attributes['IRI'].value 
        l1 = fixed.find('#') 
        fixed = fixed[l1+1:] 
        #text = fixed[0] 
       # print(text[text.find('#')+1:]) 
        classes.append(fixed) 
        #print(fixed) 
    listcl=list(set(classes)) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             # charset='utf8mb4', 
                             cursorclass=pymysql.cursors.DictCursor) 
        with connection.cursor() as cursor: 
            for el in listcl:  
                #print(el) 
                sql = "INSERT IGNORE INTO classes (name) VALUES(%s);" 
                cursor.execute(sql,el) 
                connection.commit() 
    finally: 
        connection.close() 
 
def handleIndividuals(text1): 
    items = [] 
    ind = [] 
    ind = text1.getElementsByTagName('NamedIndividual') 
    for element in ind: 
        fixed1 = element.getAttribute('IRI') 
        l1 = fixed1.find('#') 
        # l2 = fixed.find('#') 
        fixed1 = fixed1[l1+1:] 
        # fixed = fixed[l2+1:] 
        items.append(fixed1) 
        #print(fixed) 
    listcl=list(set(items)) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege',, 
                             cursorclass=pymysql.cursors.DictCursor) 
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 with connection.cursor() as cursor: 
            for el in listcl:  
                #print(el) 
                sql = "INSERT IGNORE INTO individuals (name_individuals) VAL-
UES(%s);" 
                cursor.execute(sql,el) 
                connection.commit() 
    except mysql.connector.Error as error : 
        connection.rollback() 
        print("Failed to insert into MySQL table {}".format(error)) 
    finally: 
        connection.close() 
 
def handleDataproperty(text2): 
    items = [] 
    ind = [] 
    ind = text2.getElementsByTagName('DataProperty') 
    for element in ind: 
        fixed = element.getAttribute('IRI') 
        l1 = fixed.find('#') 
        # l2 = fixed.find('#') 
        fixed = fixed[l1+1:] 
        # fixed = fixed[l2+1:] 
        items.append(fixed) 
        #print(fixed) 
    listcl=list(set(items)) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             cursorclass=pymysql.cursors.DictCursor) 
        with connection.cursor() as cursor: 
            for el in listcl:  
                #print(el) 
                sql = "INSERT IGNORE INTO data_property (name_data_property) 
VALUES(%s);" 
                cursor.execute(sql,el) 
                connection.commit() 
    except mysql.connector.Error as error : 
        connection.rollback() 
        print("Failed to insert into MySQL table {}".format(error)) 
    finally: 
        connection.close() 
 
def handleObjectproperty(text3): 
    items = [] #ɜɫɟ ɷɥɟɦɟɧɬɵ object_property 
    domain_classes = [] #object_property ɫɨɞɟɪɠɚɳɢɟ ɫɜɨɣɫɬɜɨ domain 
    range_classes = [] #object_property ɫɨɞɟɪɠɚɳɢɟ ɫɜɨɣɫɬɜɨ range 
    ind = []  
    ind = text3.getElementsByTagName('ObjectProperty') 
    for element in ind: 
        fixed = element.getAttribute('IRI') 
        l1 = fixed.find('#') 
        fixed = fixed[l1+1:] 
        items.append(fixed) 
    listcl=list(set(items)) 
    ind = text3.getElementsByTagName('ObjectPropertyDomain') 
    for element in ind: 
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 nodelist = element.childNodes 
        dom_s = nodelist.item(1).getAttribute('IRI') 
        l2 = dom_s.find('#') 
        where_add_domain = dom_s[l2+1:] # ɤɚɤɨɦɭ ɫɜɨɣɫɬɜɭ ɞɨɛɚɜɥɹɟɦ ɞɨɦɟɧ 
        domain_classes.append(where_add_domain) 
        #print(where_add_domain) 
        dom_s2 = nodelist.item(3) 
        if (dom_s2.getAttribute('IRI')): 
            class_domain = dom_s2.getAttribute('IRI') 
            l1 = class_domain.find('#') 
            class_domain = class_domain[l1+1:] # ɤɚɤɨɣ ɤɥɚɫɫ ɞɨɛɚɜɥɹɟɦ ɜ ɞɨɦɟɧ 
            domain_classes.append(class_domain) 
            #print(class_domain) 
        else:  
            dom_s3 = nodelist.item(3) 
            dom_s4 = dom_s3.childNodes #ɪɚɡɛɨɪ ɬɟɝɚ ObjectSomeValuesFrom ɚɧɚɥɨ-
ɝɢɱɟɧ ObjectPropertyDomain, ɫɦ.ɜɵɲɟ 
            dom_s5 = dom_s4.item(1).getAttribute('IRI') #object property 
            l3 = dom_s5.find('#') 
            class_domain = dom_s5[l2+1:] 
            dom_s6 = dom_s4.item(3).getAttribute('IRI') # some class 
            l4 = dom_s6.find('#') 
            class_domain = class_domain + ' some ' + dom_s6[l2+1:] #obj_prop 
some class 
            domain_classes.append(class_domain) 
    ind = text3.getElementsByTagName('ObjectPropertyRange') 
    for element in ind: 
        nodelist = element.childNodes 
        dom_s = nodelist.item(1).getAttribute('IRI') 
        l2 = dom_s.find('#') 
        where_add_range = dom_s[l2+1:] # ɤɚɤɨɦɭ ɫɜɨɣɫɬɜɭ ɞɨɛɚɜɥɹɟɦ ɞɨɦɟɧ 
        range_classes.append(where_add_range) 
        #print(where_add_domain) 
        dom_s2 = nodelist.item(3) 
        if (dom_s2.getAttribute('IRI')): 
            class_range = dom_s2.getAttribute('IRI') 
            l1 = class_range.find('#') 
            class_range = class_range[l1+1:] # ɤɚɤɨɣ ɤɥɚɫɫ ɞɨɛɚɜɥɹɟɦ ɜ ɞɨɦɟɧ 
            range_classes.append(class_range) 
            #print(class_domain) 
        else:  
            dom_s3 = nodelist.item(3) 
            dom_s4 = dom_s3.childNodes #ɪɚɡɛɨɪ ɬɟɝɚ ObjectSomeValuesFrom ɚɧɚɥɨ-
ɝɢɱɟɧ ObjectPropertyDomain, ɫɦ.ɜɵɲɟ 
            dom_s5 = dom_s4.item(1).getAttribute('IRI') #object property 
            l3 = dom_s5.find('#') 
            class_range = dom_s5[l2+1:] 
            dom_s6 = dom_s4.item(3).getAttribute('IRI') # some class 
            l4 = dom_s6.find('#') 
            class_range = class_range + ' some ' + dom_s6[l2+1:] #obj_prop some 
class 
            range_classes.append(class_range) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             cursorclass=pymysql.cursors.DictCursor) 
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 with connection.cursor() as cursor: 
            for el in listcl:  
                print(el) 
                sql = "INSERT IGNORE INTO object_property (name_object_property) 
VALUES(%s);" 
                cursor.execute(sql,el) 
                for i in range(0,len(domain_classes),2): 
                    e = domain_classes[i] 
                    if(el == e): 
                        sql = "UPDATE object_property SET domain = %s WHERE 
name_object_property = %s;" 
                        some = ( domain_classes[i+1], el) 
                        cursor.execute(sql,some) 
                        connection.commit() 
                        continue 
                for i in range(0,len(range_classes),2): 
                    e = range_classes[i] 
                    if(el == e): 
                        sql = "UPDATE object_property SET range_prop = %s WHERE 
name_object_property =%s;" 
                        some = (range_classes[i+1],el) 
                        cursor.execute(sql,some) 
                        connection.commit() 
                        continue 
                connection.commit() 
    except mysql.connector.Error as error : 
        connection.rollback() 
        print("Failed to insert into MySQL table {}".format(error)) 
    finally: 
        connection.close() 
 
def handleSubclass(text4): 
    items = [] #ɜɫɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɟɝɚ subclassof 
    ind = [] 
    ind = text4.getElementsByTagName('SubClassOf') 
    for element in ind: 
        nodelist = element.childNodes 
        subcl = nodelist.item(1).getAttribute('IRI') #ɩɨɞɤɥɚɫɫ 
        l1 = subcl.find('#') #ɬɚɤ ɤɚɤ ɨɧɬɨɥɨɝɢɢ ɫɨɟɞɢɧɟɧɵ, ɩɟɪɟɞ ɧɚɡɜɚɧɢɟɦ ɫɬɨɢɬ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ 
        subcl = subcl[l1+1:]  # ɧɚɞɨ ɟɝɨ ɭɛɪɚɬɶ 
        items.append(subcl) 
        supercl = nodelist.item(3).getAttribute('IRI') 
        l2 = supercl.find('#') 
        supercl = supercl[l2+1:] 
        items.append(supercl) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             # charset='utf8mb4', 
                             cursorclass=pymysql.cursors.DictCursor) 
        with connection.cursor() as cursor: 
            for i in range(0,len(items),2): #ɰɢɤɥ for ɫ ɲɚɝɨɦ 2, ɬɚɤ ɤɚɤ ɜ item 
ɩɨɞɤɥɚɫɫ+ɧɚɞɤɥɚɫɫ 
                    e = items[i] 
                    check_sql = "SELECT * FROM subclass WHERE 
(name_subclass,name_superclass) \ 
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    in (SELECT name_subclass, name_superclass FROM 
subclass group by name_subclass \ 
                            , name_superclass having count(*)>1);" #ɩɪɨɜɟɪɤɚ ɧɚ 
ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɫɬɪɨɤɢ 
                    if (cursor.execute(check_sql)>0): 
                        continue 
                    sql = "INSERT INTO subclass (name_subclass, name_superclass) 
VALUES(%s,%s);" 
                    some = (e, items[i+1]) #ɧɚɛɨɪ ɩɟɪɟɦɟɧɧɵɯ 
                    cursor.execute(sql,some) #ɢɫɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɩɟɪɟɦɟɧɧɵɦɢ 
                    connection.commit() 
    except mysql.connector.Error as error : 
        connection.rollback() 
        print("Failed to insert into MySQL table {}".format(error)) 
    finally: 
        connection.close() 
 
def handleClassIndividuals(text4): 
    items = [] #ɜɫɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɟɝɚ classassertion 
    ind = [] 
    ind = text4.getElementsByTagName('ClassAssertion') 
    for element in ind: 
        nodelist = element.childNodes 
        class_name = nodelist.item(1).getAttribute('IRI') #ɤɥɚɫɫ 
        l1 = class_name.find('#') #ɬɚɤ ɤɚɤ ɨɧɬɨɥɨɝɢɢ ɫɨɟɞɢɧɟɧɵ, ɩɟɪɟɞ ɧɚɡɜɚɧɢɟɦ 
ɫɬɨɢɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ 
        class_name = class_name[l1+1:]  # ɧɚɞɨ ɟɝɨ ɭɛɪɚɬɶ 
        items.append(class_name) 
        individual_name = nodelist.item(3).getAttribute('IRI') #ɷɤɡɟɦɩɥɹɪ 
        l2 = individual_name.find('#') 
        individual_name = individual_name[l2+1:] 
        items.append(individual_name) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             # charset='utf8mb4', 
                             cursorclass=pymysql.cursors.DictCursor) 
        with connection.cursor() as cursor: 
            for i in range(0,len(items),2): #ɰɢɤɥ for ɫ ɲɚɝɨɦ 2, ɬɚɤ ɤɚɤ ɜ item 
ɤɥɚɫɫ+ɷɤɡɟɦɩɥɹɪ 
                    e = items[i] 
                    check_sql = "SELECT * FROM class_individuals WHERE 
(name_class,name_individuals) \ 
                            in (SELECT name_class, name_individuals FROM 
class_individuals group by \ 
                            name_class , name_individuals having count(*)>1);" 
#ɩɪɨɜɟɪɤɚ ɧɚ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɫɬɪɨɤɢ 
                    if (cursor.execute(check_sql)>0): 
                        continue 
                    sql = "INSERT INTO class_individuals (name_class, 
name_individuals) VALUES(%s,%s);" 
                    some = (e, items[i+1]) #ɧɚɛɨɪ ɩɟɪɟɦɟɧɧɵɯ 
                    cursor.execute(sql,some) #ɢɫɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɩɟɪɟɦɟɧɧɵɦɢ 
                    connection.commit() 
    except mysql.connector.Error as error : 
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        connection.rollback() 
        print("Failed to insert into MySQL table {}".format(error)) 
    finally: 
        connection.close() 
 
def handleObjectPropertyRelate(text5): 
    items = [] #ɜɫɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɟɝɚ object property assertion 
    ind = [] 
    ind = text5.getElementsByTagName('ObjectPropertyAssertion') 
    for element in ind: 
        nodelist = element.childNodes 
        obj_name = nodelist.item(1).getAttribute('IRI') #object property 
        l1 = obj_name.find('#') #ɬɚɤ ɤɚɤ ɨɧɬɨɥɨɝɢɢ ɫɨɟɞɢɧɟɧɵ, ɩɟɪɟɞ ɧɚɡɜɚɧɢɟɦ 
ɫɬɨɢɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ 
        obj_name = obj_name[l1+1:]  # ɧɚɞɨ ɟɝɨ ɭɛɪɚɬɶ 
        items.append(obj_name) 
        individual_name1 = nodelist.item(3).getAttribute('IRI') #individuals 1 
        l2 = individual_name1.find('#') 
        individual_name1 = individual_name1[l2+1:] 
        items.append(individual_name1) 
        individual_name2 = nodelist.item(5).getAttribute('IRI') #individuals 2 
        l3 = individual_name2.find('#') 
        individual_name2 = individual_name2[l3+1:] 
        #print(obj_name) 
        items.append(individual_name2) 
    ind2 = text5.getElementsByTagName('NegativeObjectPropertyAssertion') 
    for element in ind2: 
        nodelist = element.childNodes 
        obj_name = nodelist.item(1).getAttribute('IRI') #object property 
        l1 = obj_name.find('#') #ɬɚɤ ɤɚɤ ɨɧɬɨɥɨɝɢɢ ɫɨɟɞɢɧɟɧɵ, ɩɟɪɟɞ ɧɚɡɜɚɧɢɟɦ 
ɫɬɨɢɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ 
        obj_name = 'not ' + obj_name[l1+1:]  # ɧɚɞɨ ɟɝɨ ɭɛɪɚɬɶ 
        items.append(obj_name) 
        individual_name1 = nodelist.item(3).getAttribute('IRI') #individuals 1 
        l2 = individual_name1.find('#') 
        individual_name1 = individual_name1[l2+1:] 
        items.append(individual_name1) 
        individual_name2 = nodelist.item(5).getAttribute('IRI') #individuals 2 
        l3 = individual_name2.find('#') 
        individual_name2 = individual_name2[l3+1:] 
        #print(obj_name) 
        items.append(individual_name2) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             # charset='utf8mb4', 
                             cursorclass=pymysql.cursors.DictCursor) 
        with connection.cursor() as cursor: 
            for i in range(0,len(items),3): #ɰɢɤɥ for ɫ ɲɚɝɨɦ 2, ɬɚɤ ɤɚɤ ɜ item 
ɤɥɚɫɫ+ɷɤɡɟɦɩɥɹɪ 
                e = items[i] 
                check_sql = "SELECT * FROM objprop_relate WHERE 
(name_object_property,name_individual_1\ 
                    , name_individual_2) in (SELECT 
name_object_property,name_individual_1, name_individual_2 \ 
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                    FROM objprop_relate group by  name_object_property,\ 
                    name_individual_1,name_individual_2 having count(*)>1);" 
#ɩɪɨɜɟɪɤɚ ɧɚ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɫɬɪɨɤɢ 
                if (cursor.execute(check_sql)>0): 
                    continue 
                sql = "INSERT INTO objprop_relate 
(name_object_property,name_individual_1, name_individual_2) \ 
                    VALUES(%s,%s,%s);" 
                some = (e, items[i+1], items[i+2]) #ɧɚɛɨɪ ɩɟɪɟɦɟɧɧɵɯ 
                cursor.execute(sql,some) #ɢɫɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɩɟɪɟɦɟɧɧɵɦɢ 
                connection.commit() 
    except mysql.connector.Error as error : 
        connection.rollback() 
        print("Failed to insert into MySQL table {}".format(error)) 
    finally: 
        connection.close() 
 
def handleDataPropertyRelate(text4): 
    items = [] #ɜɫɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɟɝɚ data propertyassertion 
    ind = [] 
    ind = text4.getElementsByTagName('DataPropertyAssertion') 
    for element in ind: 
        nodelist = element.childNodes 
        #print(nodelist) 
        ie =1 
        first = nodelist.item(ie).tagName 
        #print(first) 
        if (first == 'Annotation'): 
            ie = 3 
        data_property_name = nodelist.item(ie).getAttribute('IRI') #ɤɥɚɫɫ 
        l1 = data_property_name.find('#') #ɬɚɤ ɤɚɤ ɨɧɬɨɥɨɝɢɢ ɫɨɟɞɢɧɟɧɵ, ɩɟɪɟɞ 
ɧɚɡɜɚɧɢɟɦ ɫɬɨɢɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ 
        data_property_name = data_property_name[l1+1:]  # ɧɚɞɨ ɟɝɨ ɭɛɪɚɬɶ 
        items.append(data_property_name) 
        individual_name = nodelist.item(ie+2).getAttribute('IRI') #ɷɤɡɟɦɩɥɹɪ 
        l2 = individual_name.find('#') 
        individual_name = individual_name[l2+1:] 
        items.append(individual_name) 
        datatype = nodelist.item(ie+4).getAttribute('datatypeIRI') #ɷɤɡɟɦɩɥɹɪ 
        l3 = datatype.find('#') 
        datatype = datatype[l3+1:] 
        items.append(datatype) 
        value_data = nodelist.item(ie+4).firstChild #ɷɤɡɟɦɩɥɹɪ 
        if (value_data == None): 
            items.append(value_data) 
        else:  
            value_data = value_data.nodeValue 
            items.append(value_data) 
    try: 
        connection = pymysql.connect(host='localhost', 
                             user='root', 
                             password='12345',                              
                             db='protege', 
                             # charset='utf8mb4', 
                             cursorclass=pymysql.cursors.DictCursor) 
        with connection.cursor() as cursor: 
            for i in range(0,len(items),4): #ɰɢɤɥ for ɫ ɲɚɝɨɦ 4, ɬɚɤ ɤɚɤ ɜ item 
ɤɥɚɫɫ+ɷɤɡɟɦɩɥɹɪ 
  



50 
 

 Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
                    e = items[i] 
                    check_sql = "SELECT * FROM dataprop_relate WHERE 
(name_data_property,name_individual,\ 
                    datatype, value_data) in (SELECT 
name_data_property,name_individual, datatype,\ 
                    value_data  FROM dataprop_relate group by 
name_data_property,name_individual,\ 
                    datatype,value_data having count(*)>1);" #ɩɪɨɜɟɪɤɚ ɧɚ ɫɭɳɟ-
ɫɬɜɨɜɚɧɢɟ ɫɬɪɨɤɢ 
                    if (cursor.execute(check_sql)>0): 
                        continue 
                    sql = "INSERT INTO dataprop_relate 
(name_data_property,name_individual,datatype,\ 
                    value_data) VALUES(%s,%s, %s, %s);" 
                    some = (e, items[i+1], items[i+2], items[i+3]) #ɧɚɛɨɪ ɩɟɪɟ-
ɦɟɧɧɵɯ 
                    cursor.execute(sql,some) #ɢɫɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɩɟɪɟɦɟɧɧɵɦɢ 
                    connection.commit() 
    except mysql.connector.Error as error : 
        connection.rollback() 
        print("Failed to insert into MySQL table {}".format(error)) 
    finally: 
        connection.close() 
handleClass(dom) 
handleIndividuals(dom) 
handleDataproperty(dom) 
handleObjectproperty(dom) 
handleSubclass(dom) 
handleClassIndividuals(dom) 
handleObjectPropertyRelate(dom) 
handleDataPropertyRelate(dom) 
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Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ ɜ ɫɢɫɬɟɦɟ «ȺɇɌɂɉɅȺȽɂȺɌ» 
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ɉɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɋɟɪɬɢɮɢɤɚɬ ɨɛ ɭɱɚɫɬɢɢ ɜ ɤɨɧɮɟɪɟɧɰɢɢ 
 




