
                                   

                                

                                                         ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                      

                                                              Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ №  4(10), 2017 

                                                                                                                              

                                          

13 

 

ɍȾɄ 004.0-519.854.001 

 

Ʉɨɦɩɶɸɬɟɪɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ. 
Ⱥɫɫɨɰɢɚɬɢɜɧɵɣ ɩɨɢɫɤ ɢ ɪɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ ɜ ɤɨɝɧɢɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚ 

ɨɫɧɨɜɟ SQL ɢ NoSQL  ɋɍȻȾ.I. 
 

Ⱥɧɞɪɸɯɢɧ Ⱥ.ɂ., ɇɨɜɢɤɨɜ ȿ.Ɍ. 
Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ⱦɨɧɟɰɤ, 

alexandruckin@ramber.ru 

  

  

Ⱥɧɞɪɸɯɢɧ A.ɂ., ɇɨɜɢɤɨɜ ȿ.Ɍ. Ʉɨɦɩɶɸɬɟɪɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ.Ⱥɫɫɨɰɢɚɬɢɜɧɵɣ ɩɨɢɫɤ ɢ 
ɪɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ ɜ ɤɨɝɧɢɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚ ɨɫɧɨɜɟ SQL ɢ NoSQL  ɋɍȻȾ.I. В ɪаɛɨɬɟ 
ɪаɫɫɦаɬɪɢɜаɟɬɫɹ  ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɤаɤ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɱɟɥɨɜɟɱɟɫɤɢɯ ɤɨɝɧɢɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
ɉɪɟɞɫɬаɜɥɟɧɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɩɪɨɰɟɫɫа ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɫ ɬаɤɢɦɢ ɤɨɝɧɢɬɢɜɧɵɦɢ ɩɪɨɰɟɫɫаɦɢ, 
ɤаɤ аɛɫɬɪаɤɰɢɹ, ɩɨɢɫɤ, ɜɵɜɨɞ, аɧаɥɢɡ ɢ ɫɢɧɬɟɡ ɧа ɛаɡɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɜɧуɬɪɟɧɧɢɯ ɡɧаɧɢɣ 
ɢɡɜɟɫɬɧɨɣ ɦɨɞɟɥɶɸ Вɟɳɶ(ɨɛɴɟɤɬ)-аɬɪɢɛуɬа-ɨɬɧɨɲɟɧɢɹ (ВɈɋ). ɉɨɫɥɟ ɢɞɟɧɬɢɮɢɤаɰɢɢ ɨɛɴɟɤɬа 

ɩɪɨɛɥɟɦɵ, ɪɟɲɟɧɢɟ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɤаɤ ɩɪɨɰɟɫɫ ɩɨɢɫɤа ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɩаɦɹɬɢ ɞɥɹ 
ɧаɯɨɠɞɟɧɢɹ ɜɡаɢɦɨɫɜɹɡɢ ɦɟɠɞу ɧаɛɨɪɨɦ ɰɟɥɟɣ ɪɟɲɟɧɢɹ ɢ ɧаɛɨɪɨɦ аɥɶɬɟɪɧаɬɢɜɧɵɯ ɩуɬɟɣ. 
ɂɫɫɥɟɞуɸɬɫɹ ɤɨɦɩɥɟɤɫ ɤɨɝɧɢɬɢɜɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɞɥɹ ɨɩɢɫаɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɨɫɧɨɜɧɵɯ 
ɦɟɯаɧɢɡɦɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɦɨɡɝа. Вɵɩɨɥɧɟɧа ɩɨɩɵɬɤа ɢɫɩɨɥɶɡɨɜаɧɢɹ ɷɬɨɣ ɦɟɬɨɞɢɤɢ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ аɫɫɨɰɢаɬɢɜɧɨɝɨ ɩɨɢɫɤа ɢ 
ɪɟɮɥɟɤɫɢɜɧɨɝɨ ɜɵɜɨɞа ɜ SQL ɢ NoSQL ɋɍȻД. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ʉɨɝɧɢɬɢɜɧɵɟ ɜɵɱɢɫɥɟɧɢɹ, ɦɨɞɟɥɶ ɦɨɡɝа, ɤɨɝɧɢɬɢɜɧɵɟ ɩɪɨɰɟɫɫɵ,ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ, 
ɤɨɧɰɟɩɬуаɥɶɧаɹ аɥɝɟɛɪа,аɫɫɨɰɢаɬɢɜɧɵɣ ɩɨɢɫɤ, ɪɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ,NoSQL ȻД. 
  

ȼɜɟɞɟɧɢɟ 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɱɟɥɨɜɟɱɟɫɤɢɯ 
ɤɨɝɧɢɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ 
ɩɪɨɛɥɟɦ. Ʉɚɤ ɤɨɝɧɢɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɛɨɥɟɟ 
ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫɨ ɦɧɨɝɢɦɢ ɞɪɭɝɢɦɢ 
ɤɨɝɧɢɬɢɜɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ 
ɚɛɫɬɪɚɤɰɢɹ, ɩɨɢɫɤ, ɨɛɭɱɟɧɢɟ, ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ, 
ɜɵɜɨɞ, ɚɧɚɥɢɡ ɢ ɫɢɧɬɟɡ ɢ ɞɪ. ȼ ɪɚɛɨɬɟ ɨɫɧɨɜɨɣ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɡɧɚɧɢɣ ɹɜɥɹɟɬɫɹ 
ɢɡɜɟɫɬɧɚɹ ɢɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ  ɜɟɳɶ(ɨɛɴɟɤɬ)-

ɨɬɧɨɲɟɧɢɹ-ɫɜɨɣɫɬɜɨ (ȼɈɋ). Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦ - 

ɷɬɨ ɤɨɝɧɢɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɦɨɡɝ, ɤɨɬɨɪɵɣ ɢɳɟɬ 
ɪɟɲɟɧɢɟ ɞɥɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɢɥɢ ɧɚɯɨɞɢɬ ɩɭɬɶ ɤ 
ɞɨɫɬɢɠɟɧɢɸ ɡɚɞɚɧɧɨɣ ɰɟɥɢ. Ʉɨɝɞɚ ɨɛɴɟɤɬ 
ɩɪɨɛɥɟɦɵ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ, ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ 

ɦɨɠɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɚɦɹɬɢ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɜɡɚɢɦɨɫɜɹɡɢ 
ɦɟɠɞɭ ɧɚɛɨɪɨɦ ɰɟɥɟɣ ɪɟɲɟɧɢɹ ɢ ɧɚɛɨɪɨɦ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɭɬɟɣ.  

ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ 
ɤɨɝɧɢɬɢɜɧɚɹ ɦɨɞɟɥɶ, ɬɚɤ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɩɪɨɰɟɫɫɚ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ.  

ȼ ɪɚɛɨɬɟ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɝɧɢɬɢɜɧɵɟ 
ɫɬɪɭɤɬɭɪɵ ɦɨɡɝɚ ɢ ɦɟɯɚɧɢɡɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɜɧɭɬɪɟɧɧɢɯ ɡɧɚɧɢɣ ɞɥɹ ɤɨɝɧɢɬɢɜɧɨɝɨ ɩɪɨɰɟɫɫɚ 

ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ. 

 

 

ɋɚɦ ɤɨɝɧɢɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɮɨɪɦɚɥɶɧɨ 
ɨɩɢɫɵɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɚɥɢɡɦɨɜ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɚɥɝɟɛɪɨɣ ɩɨɧɹɬɢɣ, 
ɚɥɝɟɛɪɨɣ ɩɪɨɰɟɫɫɨɜ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɞɪ. 

ɗɬɚ ɪɚɛɨɬɚ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ  ɪɚɡɪɚɛɨɬɤɢ 

ɦɟɬɨɞɨɥɨɝɢɣ ɤɨɦɩɶɸɬɟɪɧɵɯ ɤɨɝɧɢɬɢɜɧɵɯ 
ɜɵɱɢɫɥɟɧɢɣ ɢ ɧɨɜɵɯ ɤɨɝɧɢɬɢɜɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ, 
ɫɩɨɫɨɛɧɵɯ ɜɨɫɩɪɢɧɢɦɚɬɶ, ɦɵɫɥɢɬɶ, ɢ 
ɫɚɦɨɨɛɭɱɚɬɶɫɹ. 

Ȼɨɥɟɟ ɤɨɧɤɪɟɬɧɨ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɡɚɞɚɱɢ ɪɟɚɥɢɡɚɰɢɢ ɦɟɯɚɧɢɡɦɨɜ 
ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɩɨɢɫɤɚ ɢ ɪɟɮɥɟɤɫɢɜɧɨɝɨ 
ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ, ɦɨɞɟɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɵ 
ɤɨɝɧɢɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫɨɡɧɚɧɢɹ ɱɟɥɨɜɟɤɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɭɳɟɫɬɜɭɸɳɢɯ SQL ɢ NoSQL 

ɋɍȻȾ ɢ SQL-ɡɚɩɪɨɫɨɜ, ɬ.ɟ. ɹɜɥɹɟɬɫɹ ɩɨɞɫɢɫɬɟɦɨɣ 
ɫɢɫɬɟɦɵ ɤɨɦɩɴɸɬɟɪɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ. 

ɗɬɚ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ 
ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ (ɡɚ ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɪɚɧɟɟ). ɍɩɨɦɹɧɟɦ 
ɬɨɥɶɤɨ ɬɚɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ, ɤɚɤ ɢɡɜɟɫɬɧɵɟ 
ɩɨɢɫɤɨɜɵɟ ɫɢɫɬɟɦɵ ɜ Internet, ɨɧɬɨɥɨɝɢɱɟɫɤɚɹ 
ɛɚɡɚ ɡɧɚɧɢɣ Cyc, ɫɢɫɬɟɦɚ-ɩɥɚɬɮɨɪɦɚ Protégé ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɛɚɡ ɡɧɚɧɢɣ, ɫɢɫɬɟɦɚ Rules Wizard  ɞɥɹ 
ɩɨɢɫɤɚ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɜɹɡɟɣ, ɚɩɩɚɪɚɬɧɨ-

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ STARAN ɢ ɞɪ. 
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ɋɬɪɭɤɬɭɪɚ ɩɪɨɛɥɟɦɵ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɵ ɫɥɟɞɭɸɳɢɟ 
ɜɡɝɥɹɞɵ ɧɚ ɨɛɳɭɸ ɫɬɪɭɤɬɭɪɭ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ.  

Ɍɚɤ ɜ [1,2] ɫɱɢɬɚɸɬ, ɱɬɨ  ɩɪɨɛɥɟɦɚ ɫɨɫɬɨɢɬ 

ɢɡ ɬɪɟɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɢɡɜɟɫɬɧɵɟ ɤɚɤ ɞɚɧɧɚɹ 

ɜɯɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ (ɧɚɱɚɥɶɧɵɟ ɫɨɫɬɨɹɧɢɹ ɢ 
ɬ.ɩ.), ɰɟɥɢ ɢ ɨɩɟɪɚɰɢɢ. ȼɯɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɱɚɫɬɢ ɩɪɨɛɥɟɦɵ. ɐɟɥɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɠɟɥɚɟɦɨɟ ɨɤɨɧɱɚɬɟɥɶɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ. Ɉɩɟɪɚɰɢɢ 
ɹɜɥɹɸɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ ɞɟɣɫɬɜɢɹɦɢ, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ 
ɪɟɲɟɧɢɹ.  

Ⱦɥɹ ɥɸɛɨɣ ɡɚɞɚɧɧɨɣ ɡɚɞɚɱɢ ɫɭɳɟɫɬɜɭɟɬ 
ɫɜɹɡɚɧɧɨɟ ɩɪɨɛɥɟɦɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ [3,4],  

ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɜɫɟɦɢ ɜɨɡɦɨɠɧɵɦɢ ɰɟɥɹɦɢ ɢ 
ɩɭɬɹɦɢ ɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɫɜɹɡɚɧɧɨ ɫ ɩɪɨɛɥɟɦɨɣ 
GPS[5]. 

ɉɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɨɛɥɟɦɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɢɥɢ ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɟɲɟɧɢɣ H ɹɜɥɹɟɬɫɹ 

ɞɟɤɚɪɬɨɜɵɦ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɧɟɩɭɫɬɨɝɨ ɦɧɨɠɟɫɬɜɚ 
ɨɛɴɟɤɬɨɜ ɡɚɞɚɱɢ Б, 
ɧɟɩɭɫɬɨɟ ɦɧɨɠɟɫɬɜɨ ɩɭɬɟɣ ɉ ɢ ɧɟɩɭɫɬɨɟ 
ɦɧɨɠɟɫɬɜɨ ɰɟɥɟɣ ɐ. 

Ɋɟɲɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɛɥɟɦɵ ɦɨɠɟɬ ɧɟ 
ɫɭɳɟɫɬɜɨɜɚɬɶ ɜ ɬɟɤɭɳɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɟɲɟɧɢɣ 
ɪɟɲɚɬɟɥɹ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɧɨ ɦɧɨɝɢɦɢ 
ɮɚɤɬɨɪɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ, ɩɪɨɛɥɟɦɚ ɩɨɫɬɚɜɥɟɧɚ 

ɧɟɱɟɬɤɨ, ɨɠɢɞɚɟɦɵɟ ɰɟɥɢ ɹɜɥɹɸɬɫɹ 
ɧɟɨɞɧɨɡɧɚɱɧɵɦɢ, ɢ/ɢɥɢ ɧɟɬ ɦɟɬɨɞɚ (ɩɭɬɢ), 

ɤɨɬɨɪɵɣ ɫɜɹɡɵɜɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚ 
ɩɪɨɛɥɟɦɵ ɫ ɰɟɥɹɦɢ (ɡɚɞɚɱɚɦɢ). 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɨ  ɩɪɨɛɥɟɦɧɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ [6,7], ɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɟɧɵ ɞɜɚ 
ɷɥɟɦɟɧɬɚ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ: 

(ɚ) ɨɩɢɫɚɧɢɟ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɫɨɫɬɨɹɧɢɣ 
ɡɚɞɚɱɢ ɢ ɩɪɨɛɥɟɦɵ  ɪɟɲɚɬɟɥɹ (ɩɪɟɞɫɬɚɜɥɟɧɢɹ);  

 (Л) ɫɩɢɫɨɤ ɫɩɨɫɨɛɨɜ ɩɟɪɟɦɟɳɟɧɢɟ ɦɟɠɞɭ 
ɷɬɢɦɢ ɫɨɫɬɨɹɧɢɹɦɢ (ɩɨɢɫɤ). ɉɟɪɜɵɣ ɷɥɟɦɟɧɬ 
ɧɟɨɛɯɨɞɢɦ ɪɟɲɚɬɟɥɸ  ɞɥɹ ɩɨɧɢɦɚɧɢɹ  ɩɪɨɛɥɟɦɵ 

ɩɨɫɪɟɞɫɬɜɨɦ ɚɛɫɬɪɚɤɰɢɢ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ. 
ȼɬɨɪɨɣ ɷɥɟɦɟɧɬ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɲɚɬɟɥɶ 
ɩɪɨɛɥɟɦɵ ɞɥɹ ɩɨɢɫɤɚ ɜɨɡɦɨɠɧɨɝɨ ɪɟɲɟɧɢɹ ɜ 
ɩɚɦɹɬɢ.  

Ɍɢɩɢɡɚɰɢɹ ɪɟɲɟɧɢɣ ɩɪɨɛɥɟɦ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɧɹɬɚ ɫɥɟɞɭɸɳɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɬɢɩɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ: 

1.ɉɪɹɦɨɟ ɪɟɲɟɧɢɟ  - ɩɨɢɫɤ ɩɪɹɦɨɝɨ ɩɭɬɢ 
ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɪɟɲɟɧɢɣ  

2.ɗɜɪɢɫɬɢɤɚ - ɩɪɢɧɹɬɢɟ ɷɦɩɢɪɢɱɟɫɤɨɝɨ 
ɩɪɚɜɢɥɚ ɢɥɢ ɧɚɢɛɨɥɟɟ ɜɨɡɦɨɠɧɨɝɨ ɪɟɲɟɧɢɹ. 

3.Ⱥɧɚɥɨɝɢɹ - ɫɜɟɞɟɧɢɟ ɧɨɜɨɣ ɩɪɨɛɥɟɦɵ ɞɨ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɢɥɢ ɚɧɚɥɨɝɢɱɧɨɣ ɬɨɣ, ɞɥɹ ɤɨɬɨɪɨɣ 

ɪɟɲɟɧɢɟ ɭɠɟ ɢɡɜɟɫɬɟɧɨ. 

4.ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ - 

ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɰɟɥɢ ɡɚɞɚɱɢ ɲɚɝ ɡɚ ɲɚɝɨɦ. 

5.Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɢɣ ɜɵɜɨɞ - ɩɪɢɦɟɧɟɧɢɟ 
ɢɡɜɟɫɬɧɨɝɨ ɢ ɯɨɪɨɲɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɞɥɹ 
ɡɚɞɚɱɢ. 

6. ɂɫɱɟɪɩɵɜɚɸɳɢɣ ɩɨɢɫɤ - ɫ ɩɨɦɨɳɶɸ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɨɢɫɤɚ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ 
ɪɟɲɟɧɢɣ. 

7 Ɋɚɡɞɟɥɹɣ-ɢ-ɜɥɚɫɬɜɭɣ - ɪɟɲɟɧɢɟ ɜɫɟɣ 
ɩɪɨɛɥɟɦɭ ɞɟɤɨɦɩɨɡɢɰɢɟɣ, ɬ.ɟ. ɪɚɡɥɚɝɚɹ ɟɟ ɧɚ 
ɧɚɛɨɪ ɩɨɞɡɚɞɚɱ. 

8. Ⱥɧɚɥɢɡ ɢ ɫɢɧɬɟɡ - ɫɜɟɞɟɧɢɟ ɞɚɧɧɨɣ 
ɩɪɨɛɥɟɦɵ ɞɨ ɢɡɜɟɫɬɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɚ ɡɚɬɟɦ 
ɧɚɯɨɠɞɟɧɢɟ ɱɚɫɬɧɵɯ ɪɟɲɟɧɢɣ. 

ɉɪɢɧɹɬɢɟ ɜɵɲɟɭɩɨɦɹɧɭɬɵɯ ɩɨɞɯɨɞɨɜ ɤ 
ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦ ɟɫɬɟɫɬɜɟɧɧɨ ɧɟ ɦɨɠɟɬ 
ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɞɨɫɬɢɠɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, 
ɨɫɨɛɟɧɧɨ ɤɨɝɞɚ ɪɟɲɟɧɢɟ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɪɟɲɟɧɢɣ ɪɟɲɚɬɟɥɹ ɩɪɨɛɥɟɦɵ.  

ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɩɪɟɩɹɬɫɬɜɭɸɬ ɩɪɨɰɟɫɫɭ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, 
ɬɚɤɢɟ ɤɚɤ:  

(a) ɧɟɭɞɚɱɧɵɣ ɜɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɵ, 

ɩɪɢ ɤɨɬɨɪɨɦ ɧɟɩɪɚɜɢɥɶɧɵɣ ɦɟɬɨɞ ɩɪɢɧɹɬ ɞɥɹ 
ɪɟɲɟɧɢɹ ɧɨɜɨɣ ɩɪɨɛɥɟɦɵ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɛɨɥɟɟ 
ɩɪɨɫɬɵɟ ɪɟɲɟɧɢɹ ɦɨɝɥɢ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ;  

(ɛ) ɧɟɨɛɯɨɞɢɦ ɦɟɬɚɩɨɡɧɚɜɚɬɟɥɶɧɵɣ ɩɨɞɯɨɞ, 

ɜ ɤɨɬɨɪɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɦɨɠɟɬ 
ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɨɞɞɟɪɠɤɚ ɞɪɭɝɢɯ 
ɦɟɬɚɤɨɝɧɢɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦɵ;   
(М) ɨɬɫɭɬɫɬɜɢɟ ɡɧɚɧɢɣ, ɜɫɥɟɞɫɬɜɢɟ  ɱɟɝɨ  ɩɪɨɛɥɟɦɚ 
ɢɥɢ ɰɟɥɶ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɯɨɪɨɲɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɥɢ 

ɩɪɨɦɨɞɟɥɢɪɨɜɚɧɵ, ɢ ɧɢ ɨɞɢɧ ɦɟɬɨɞ ɧɟ ɦɨɠɟɬ 

ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɤ ɩɪɨɛɥɟɦɟ[8,9]. 

 

Ɇɨɞɟɥɢ ɤɨɝɧɢɬɢɜɧɵɯ ɨɛɳɢɯ ɩɨɧɹɬɢɣ  

1.Ⱥɪɢɫɬɨɬɟɥɶ 

ȼ 4 ɝɥɚɜɟ ɢɡɜɟɫɬɧɵɯ «Ʉɚɬɟɝɨɪɢɣ» 
Ⱥɪɢɫɬɨɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ 10 ɫɚɦɵɯ ɨɛɳɢɯ 
ɩɨɧɹɬɢɣ ɭ ɱɟɥɨɜɟɤɚ 

ДДɟɫɹɬɶ ɤаɬɟɝɨɪɢɣ]  

ɂɡ ɫɤаɡаɧɧɨɝɨ ɛɟɡ ɤаɤɨɣ-ɥɢɛɨ ɫɜɹɡɢ ɤаɠɞɨɟ 
ɨɡɧаɱаɟɬ ɢɥɢ ɫуɳɧɨɫɬɶ, ɢɥɢ «ɫɤɨɥɶɤɨ», ɢɥɢ 
«ɤаɤɨɟ», ɢɥɢ «ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɱɟɦу-ɬɨ», ɢɥɢ 
«ɝɞɟ», ɢɥɢ «ɤɨɝɞа», ɢɥɢ «ɧаɯɨɞɢɬɶɫɹ ɜ ɤаɤɨɦ-ɬɨ 
ɩɨɥɨɠɟɧɢɢ», ɢɥɢ «ɨɛɥаɞаɬɶ», ɢɥɢ 
«ɞɟɣɫɬɜɨɜаɬɶ», ɢɥɢ «ɩɪɟɬɟɪɩɟɜаɬɶ». 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɱɟɪɤɧɭɬɶ ɞɚɥɶɧɟɣɲɟɟ 
ɪɚɡɶɹɫɧɟɧɢɟ Ⱥɪɢɫɬɨɬɟɥɹ: 

Ʉаɠɞɨɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɫаɦɨ ɩɨ ɫɟɛɟ ɧɟ 
ɫɨɞɟɪɠɢɬ ɧɢɤаɤɨɝɨ уɬɜɟɪɠɞɟɧɢɹ; уɬɜɟɪɠɞɟɧɢɟ 
ɢɥɢ ɨɬɪɢɰаɧɢɟ ɩɨɥуɱаɟɬɫɹ ɫɨɱɟɬаɧɢɟɦ ɢɯ: ɜɟɞɶ 
ɜɫɹɤɨɟ уɬɜɟɪɠɞɟɧɢɟ ɢɥɢ ɨɬɪɢɰаɧɢɟ, ɧаɞɨ 
ɩɨɥаɝаɬɶ, ɢɥɢ ɢɫɬɢɧɧɨ, ɢɥɢ ɥɨɠɧɨ, а ɢɡ 
ɫɤаɡаɧɧɨɝɨ ɛɟɡ ɤаɤɨɣ-ɥɢɛɨ ɫɜɹɡɢ ɧɢɱɬɨ ɧɟ 
ɢɫɬɢɧɧɨ ɢ ɧɟ ɥɨɠɧɨ, ɧаɩɪɢɦɟɪ «ɱɟɥɨɜɟɤ», 
«ɛɟɥɨɟ», «ɛɟɠɢɬ», «ɩɨɛɟɠɞаɟɬ»[10]. 
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15 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɧɨɝɢɟ ɫɩɟɰɢɚɥɢɫɬɵ 
ɫɱɢɬɚɸ, ɱɬɨ « ɤɪɢɬɟɪɢɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɟɬ 
Ⱥɪɢɫɬɨɬɟɥɶ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɬɟɪɦɢɧɚ ɤ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɤɚɬɟɝɨɪɢɢ, ɜ ɜɵɫɲɟɣ ɫɬɟɩɟɧɢ ɧɟɹɫɧɵ, ɟɫɥɢ ɢɯ 
ɜɨɨɛɳɟ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɤɪɢɬɟɪɢɹɦɢ. ɇɨ ɞɥɹ ɟɝɨ 
ɰɟɥɟɣ ɷɬɨ ɧɟ ɢɦɟɥɨ ɨɫɨɛɨɝɨ ɡɧɚɱɟɧɢɹ. ȼɫɟ ɱɬɨ ɟɦɭ 
ɬɪɟɛɨɜɚɥɨɫɶ — ɷɬɨ ɭɦɟɬɶ ɨɬɥɢɱɚɬɶ (ɚ) ɤɚɱɟɫɬɜɚ ɨɬ 
ɨɬɧɨɲɟɧɢɣ, (b) ɬɨ ɢ ɞɪɭɝɨɟ — ɨɬ ɫɭɛɫɬɚɧɰɢɣ ɢ (ɫ) 
ɜɫɟ ɷɬɨ ɨɬ ɪɨɞɨɜ ɢ ɜɢɞɨɜ. ɉɭɫɬɶ ɝɪɭɛɨ ɢ ɧɟɬɨɱɧɨ, 
ɧɨ ɨɧ ɭɦɟɥ ɷɬɨ ɞɟɥɚɬɶ.» [11,12]  

Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ 
ɧɟɞɨɫɬɚɬɤɢ ɜ ɟɝɨ ɫɯɟɦɟ. ȼɟɞɶ ɫɚɦɵɟ ɩɪɨɫɬɵɟ ɫ 
ɝɪɚɦɦɚɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɟɞɥɨɠɟɧɢɹ 
ɡɚɱɚɫɬɭɸ ɜɵɪɚɠɚɸɬ ɧɟ ɩɪɨɫɬɵɟ ɜɵɫɤɚɡɵɜɚɧɢɹ ɢ 
ɡɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɱɟɬɤɨ ɷɤɫɩɥɢɰɢɪɨɜɚɬɶ ɫɥɨɜɚ 
ɬɢɩɚ «ɜɫɟ, ɧɟɤɨɬɨɪɵɟ, ɥɸɛɨɣ, ɷɬɨɬ, ɤɚɤɨɣ-ɥɢɛɨ, 
ɧɟ, ɟɫɥɢ..., ɬɨ, ɢɥɢ, ɢ, ɱɟɦ ɢ ɬ. ɩ.». ɉɨɷɬɨɦɭ ɧɚɦ 
ɧɭɠɟɧ ɦɟɬɨɞ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɛɵɥɨ 
ɛɵ ɩɪɟɞɫɬɚɜɢɬɶ ɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɫɨɛɨɣ ɡɚɞɚɱɟɣ, 
ɭɫɬɚɧɨɜɢɬɶ ɨɞɧɨɪɨɞɧɨɫɬɶ ɢ ɪɚɡɧɨɪɨɞɧɨɫɬɶ 
ɤɚɬɟɝɨɪɢɣ» [11,12]. 

 

2.Фɪɟɝɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɧɨɝɢɟ ɫɩɟɰɢɚɥɢɫɬɵ 
ɨɛɪɚɳɚɸɬɫɹ ɤ ɝɧɨɫɟɨɥɨɝɢɱɟɫɤɢɦ ɜɨɡɡɪɟɧɢɹɦ 
Ƚ.Ɏɪɟɝɟ, ɤɨɬɨɪɵɣ  ɡɚɧɢɦɚɥɫɹ ɥɨɝɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɩɢɫɚɧɢɟɦ, ɚ ɬɨɱɧɟɟ 
ɢɫɱɢɫɥɟɧɢɟɦ ɩɨɧɹɬɢɣ (ɞɨɫɥɨɜɧɨɟ ɧɚɡɜɚɧɢɟ ɟɝɨ 
ɨɞɧɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɟɞɟɧɢɣ)[13]. Ɉɛɵɱɧɨ ɜ 
ɥɨɝɢɤɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɫɭɠɞɟɧɢɹ, ɤɚɤ ɫɬɪɭɤɬɭɪɧɵɟ ɡɧɚɤɨɜɵɟ ɫɢɫɬɟɦɵ.  

ɉɪɨɫɬɟɣɲɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ 
ɩɨɧɹɬɢɹ ɢ ɥɨɝɢɱɟɫɤɢɟ ɫɜɹɡɤɢ. ɂɫɬɨɪɢɱɟɫɤɢ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɚɤɢɯ ɫɢɫɬɟɦ ɪɚɡɜɢɜɚɥɨɫɶ ɤɚɤ 
ɨɛɨɛɳɟɧɢɟ ɮɨɪɦ Ⱥɪɢɫɬɨɬɟɥɹ (ɥɨɝɢɤɚ ɩɪɟɞɢɤɚɬɨɜ, 
ɦɨɞɚɥɶɧɵɟ ɥɨɝɢɤɢ ɢ ɬ.ɩ.), ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɬ.ɩ. 

Ɏɪɟɝɟ ɢɫɩɨɥɶɡɨɜɚɥ ɬɨɥɶɤɨ ɞɜɟ ɫɭɳɧɨɫɬɢ, 
ɩɪɟɞɦɟɬ ɢ ɮуɧɤɰɢɹ ɢ ɪɚɫɫɦɚɬɪɢɜɚɥ ɜ ɨɫɧɨɜɧɨɦ ɢɯ 
ɨɬɧɨɲɟɧɢɟ ɤ ɢɫɬɢɧɟ ɢ ɡɧаɤу. ȿɝɨ ɛɚɡɨɜɵɦ 
ɩɨɥɨɠɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɭɬɜɟɪɠɞɟɧɢɟ «ɉɪɢ ɥɸɛɨɦ 
ɢɫɬɨɥɤɨɜɚɧɢɢ ɫɭɠɞɟɧɢɹ ɧɟɬ ɦɟɫɬɚ ɪɚɡɥɢɱɢɹ 
ɪɚɡɥɢɱɢɸ ɫɭɛɴɟɤɬɚ ɢ ɩɪɟɞɢɤɚɬɚ». ɇɚ ɪɢɫ.1 ɢ 2 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɥɨɝɢɱɟɫɤɢɟ ɬɟɡɢɫɵ Ɏɪɟɝɟ ɩɪɢ ɟɝɨ 
ɥɨɝɢɱɟɫɤɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ 

(ɧɟɦɟɰɤɨɝɨ).  

 
Ɋɢɫɭɧɨɤ 1– ɋɟɦɚɧɬɢɱɟɫɤɢɣ ɬɪɟɭɝɨɥɶɧɢɤ 

 
Ɋɢɫɭɧɨɤ 2 –Ȼɚɡɨɜɵɟ ɩɨɥɨɠɟɧɢɹ Ɏɪɟɝɟ 

 

Ɋɚɛɨɬɵ  Ɏɪɟɝɟ ɡɚɫɬɚɜɥɹɸɬ ɩɨ-ɢɧɨɦɭ 
ɩɨɫɦɨɬɪɟɬɶ ɧɚ ɫɬɪɨɟɧɢɟ ɧɚɛɥɸɞɚɟɦɨɝɨ ɦɢɪɚ ɢ ɟɝɨ 
ɨɬɪɚɠɟɧɢɟ ɜ ɩɨɧɹɬɢɹɯ. Ʉ ɩɪɢɦɟɪɭ, ɪɚɫɫɦɨɬɪɢɦ 
ɢɡɜɟɫɬɧɵɣ ɩɪɢɦɟɪ ɢɡ ɟɝɨ ɫɬɚɬɶɢ «Ʌɨɝɢɱɟɫɤɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɵɫɥɢ» ɜ ɧɚɲɟɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ: 

1. Ʌɸɞɢ ɨɛɳɚɸɬɫɹ ɢ  ɭ ɥɸɞɟɣ ɟɫɬɶ ɧɟɱɬɨ 
ɨɛɳɟɟ, ɱɬɨ ɧɚɡɵɜɚɟɬɫɹ  ɫɦɵɫɥɨɦ. 

2. ɑɟɥɨɜɟɤ ɢɦɟɟɬ ɞɟɥɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ  ɫɨ 
ɫɜɨɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɨ ɦɢɪɟ, ɚ ɧɟ ɫ  ɜɧɟɲɧɢɦ 
ɦɢɪɨɦ. (Ȼɭɞɞɢɣɫɤɚɹ ɩɪɢɬɱɚ-ɑɬɨ ɞɜɢɠɟɬɫɹ: ɮɥɚɝ 
ɢɥɢ ɜɟɬɟɪ? Ɉɬɜɟɬ: ɞɜɢɠɟɬɫɹ ɜɚɲɟ ɫɨɡɧɚɧɢɟ.) 

3. ȼɧɭɬɪɟɧɧɢɣ ɦɢɪ, ɦɢɪ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɭ 
ɥɸɞɟɣ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɳɢɦɢ ɢ ɭ ɤɚɠɞɨɝɨ 
ɱɟɥɨɜɟɤɚ ɫɜɨɣ.  

4. ɋɨɝɥɚɫɧɨ Ɏɪɟɝɟ, ɫɭɬɶ ɨɛɳɟɧɢɹ, ɫɦɵɫɥ 

ɢɥɢ ɦɵɫɥɶ "ɧɟ ɨɬɧɨɫɢɬɫɹ ɧɢ ɤ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɢɡ 
ɦɨɟɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɦɢɪɚ, ɧɢ ɤ ɜɧɟɲɧɟɦɭ ɦɢɪɭ..." 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɢɪ ɬɪɨɢɱɟɧ ɢɥɢ ɩɨ 
ɤɪɚɣɧɟɣ ɦɟɪɟ ɢɦɟɟɬ ɬɪɢ ɪɚɡɥɢɱɧɵɟ ɱɚɫɬɢ (ɞɥɹ 
ɧɚɫ!). 

3.ɋɢɫɬɟɦɚ GPS 

Ɋɟɤɭɪɫɢɜɧɵɣ ɦɟɬɨɞ GPS ɹɜɥɹɟɬɫɹ 
ɮɨɪɦɚɥɶɧɵɦ ɦɟɬɨɞɨɦ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ 
ɞɟɤɨɦɩɨɡɢɰɢɸ ɩɪɨɛɥɟɦɵ ɧɚ ɩɨɞɩɪɨɛɥɟɦɵД5].Ɉɧ 
ɢɫɩɨɥɶɡɭɟɬ ɬɪɢ ɦɟɬɨɞɚ ɞɥɹ ɩɟɪɟɜɨɞɚ ɩɪɨɛɥɟɦɵ ɢɡ 
ɫɨɫɬɨɹɧɢɹ Ⱥ ɜ ɫɨɫɬɨɹɧɢɟ ȼ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫ.3.   
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Ɋɢɫɭɧɨɤ 3 – Ɇɟɬɨɞɵ GPS 

 

 

4. ɢɫɬɟɦɚ ɆȺRGIE ɢ ɟɟ ɋ
ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ ɫɢɧɬɚɤɫɢɫ 

 

ɋɨɡɞɚɬɟɥɢ ɷɬɨɣ ɫɢɫɬɟɦɵ (ɝɪɭɩɩɚ 
ɩɫɢɯɨɥɨɝɨɜ, ɮɢɥɨɥɨɝɨɜ, ɩɪɨɝɪɚɦɦɢɫɬɨɜ) ɫɱɢɬɚɥɢ 
ɫɩɪɚɜɟɞɥɢɜɵɦ ɢɞɟɸ ɏɨɦɫɤɨɝɨ: 

«ɫɭɳɟɫɬɜɭɟɬ ɧɟɤɨɬɨɪɵɣ ɹɡɵɤ, ɹɡɵɤ 
ɩɨɫɪɟɞɧɢɤ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɜɪɨɠɞɟɧɧɵɦ ɞɥɹ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɪɨɞɚ»[14] 

ɋɢɫɬɟɦɚ  ɆȺRGIE  ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜ ɨɛɥɚɫɬɢ ɩɪɨɛɥɟɦɵ 
ɩɨɧɢɦɚɧɢɹ ɬɟɤɫɬɚ. 

Ɉɛɪɚɛɨɬɤɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ(ȿə) ɜ ɧɟɣ  
ɩɪɨɢɫɯɨɞɢɬ ɜ 3-ɯ ɧɚɩɪɚɜɥɟɧɢɹɯ: 

Ⱥ) ɨɬɪɚɠɟɧɢɟ ɩɪɟɞɥɨɠɟɧɢɣ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɹɡɵɤɚ ɜ ɢɯ ɫɦɵɫɥɨɜɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ; 

Ȼ) ɯɪɚɧɟɧɢɟ ɫɦɵɫɥɨɜɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ 
ɩɚɦɹɬɢ ɤɨɦɩɶɸɬɟɪɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɭɦɨɡɚɤɥɸɱɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɭɱɟɧɧɨɝɨ 
ɫɦɵɫɥɚ; 

ȼ) ɩɟɪɟɜɨɞ ɫɦɵɫɥɨɜɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɧɚ 
ɟɫɬɟɫɬɜɟɧɧɵɣ ɹɡɵɤ. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɜ ɫɢɫɬɟɦɟ ɹɜɥɹɟɬɫɹ 
ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɹ – ɛɚɡɨɜɚɹ ɟɞɢɧɢɰɚ ɩɨɧɹɬɢɣɧɨɝɨ 
ɭɪɨɜɧɹ, ɢɡ ɤɨɬɨɪɨɣ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɦɵɫɥɶ. Ȼɵɥɢ 
ɜɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɢ: 

ȾȿəɌȿɅɖ – ɩɨɧɹɬɢɟ ɢɫɩɨɥɧɢɬɟɥɹ ȺɄɌȺ 

ȺɄɌ – ɞɟɣɫɬɜɢɟ, ɩɪɨɢɡɜɨɞɢɦɨɟ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɈȻɔȿɄɌɍ 

ɈȻɔȿɄɌ – ɜɟɳɶ, ɧɚɞ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɞɟɣɫɬɜɢɟ 

ɊȿɐȿɉɂȿɇɌ – ɩɨɥɭɱɚɬɟɥɶ ɨɛɴɟɤɬɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ȺɄɌȺ 

ɇȺɉɊȺȼɅȿɇɂȿ – ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ, ɤ 
ɤɨɬɨɪɨɦɭ ɧɚɩɪɚɜɥɟɧ ȺɄɌ 

ɋɈɋɌɈəɇɂȿ – ɫɨɫɬɨɹɧɢɟ ɈȻɔȿɄɌȺ 

ɗɬɨ ɛɚɡɨɜɵɣ ɧɚɛɨɪ, ɢɡ ɤɨɬɨɪɨɝɨ ɫɬɪɨɢɬɫɹ 
ɫɦɵɫɥɨɜɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɟɞɥɨɠɟɧɢɹ.  

ɉɪɟɞɥɨɠɟɧɢɹɦ ɪɚɡɝɨɜɨɪɧɨɝɨ ɚɧɝɥ. ɹɡɵɤɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɜɭɦɟɪɧɵɟ ɞɢɚɝɪɚɦɦɵ, 
ɨɬɪɚɠɚɸɳɢɟ ɢɯ ɫɦɵɫɥ. 

Ȼɵɥɢ ɩɨɫɬɪɨɟɧɵ ɦɧɨɠɟɫɬɜɚ ɬɢɩɨɜ ɷɬɢɯ 
ɞɜɭɦɟɪɧɵɯ ɞɢɚɝɪɚɦɦ (ɲɚɛɥɨɧɨɜ, ɮɪɟɣɦɨɜ), ɤ 
ɤɨɬɨɪɵɦ ɫɜɨɞɢɥɨɫɶ ɥɸɛɨɟ ɩɪɟɞɥɨɠɟɧɢɟ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ. 

ɋɢɫɬɟɦɚ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɧɚ ɞɢɚɥɟɤɬɟ Ʌɢɫɩɚ. 

ȼ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɸ ɩɨɦɟɳɚɸɬɫɹ 
ɤɨɧɰɟɩɬɵ (ɩɨɧɹɬɢɹ) ɬɨɱɧɨ ɬɚɤ ɠɟ, ɤɚɤ ɜ 
ɩɪɟɞɥɨɠɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ ɩɨɦɟɳɚɸɬɫɹ 
ɫɥɨɜɚ. 

ɋɨɫɬɨɹɬ ɢɡ ɞɟɹɬɟɥɹ ɢ ɞɟɣɫɬɜɢɹ. ɂɧɨɝɞɚ – 

ɨɛɴɟɤɬ ɢ ɫɨɫɬɨɹɧɢɟ. 
ȾȿəɌȿɅəɆɂ ɦɨɝɭɬ ɮɢɡ. ɨɛɴɟɤɬɵ, 

ɫɩɨɫɨɛɧɵɟ ɜɵɩɨɥɧɹɬɶ ȺɄɌɕ: ɤɨɦɩɶɸɬɟɪ, 
ɱɟɥɨɜɟɤ, ɜɟɬɟɪ. 

ȺɄɌɕ ɢɥɢ ɞɟɣɫɬɜɢɹ ɪɚɡɛɢɬɵ ɧɚ 2 ɤɥɚɫɫɚ: 
- ɮɢɡɢɱɟɫɤɢɟ ɚɤɬɵ; 

- ɩɫɢɯɢɱɟɫɤɢɟ ɚɤɬɵ. 

ɉɟɪɜɵɟ 5 ɮɢɡɢɱɟɫɤɢɯ ɚɤɬɨɜ ɨɩɢɫɵɜɚɸɬ 
ɮɢɡɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɥɸɞɶɦɢ: 

1)ɉɊɂɄɅȺȾɕȼȺɌɖ ɋɂɅɍ 

2)ȾȼɂȽȺɌɖ ɑȺɋɌɖɘ ɌȿɅȺ 

3)ɉɊɂɇəɌɖ ɑɌɈ-ɅɂȻɈ ȼɇɍɌɖ 
ɈȾɍɒȿȼɅȿɇɇɈȽɈ ɈȻɔȿɄɌȺ 

4)ȼɁəɌɖ ɑɌɈ–ɅɂȻɈ ɂɁɇɍɌɊɂ 
ɈȾɍɒȿȼɅȿɇɇɈȽɈ ɈȻɔȿɄɌȺ 

5)ɎɂɁɂɑȿɋɄɂ ɁȺɏȼȺɌɂɌɖ 

ɋɥɟɞɭɸɳɢɟ 2 ɚɤɬɚ, ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 
ɚɤɰɟɧɬɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɣɫɬɜɢɹ: 

6)ɂɁɆȿɇɂɌɖ ɆȿɋɌɈɉɈɅɈɀȿɇɂȿ 
ɑȿȽɈ-ɅɂȻɈ 

7)ɂɁɆȿɇɂɌɖ ɈɌɇɈɒȿɇɂȿ ȾɅə 
ɈȻɔȿɄɌȺ 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ  ɚɤɬɵ 

8)ɉɊɈɂɁȼȿɋɌɂ ɁȼɍɄ 

9)ɇȺɉɊȺȼɂɌɖ ɈɊȽȺɇ ɑɍȼɋɌȼ Ʉ 
ɈɉɊȿȾȿɅȿɇɇɈɆɍ ɋɌɂɆɍɅɍ. 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɩɫɢɯɢɱɟɫɤɢɯ ɚɤɬɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɩɚɦɹɬɢ ɱɟɥɨɜɟɤɚ, 
ɩɪɢɧɹɬɨɟ ɫɨɡɞɚɬɟɥɹɦɢ ɫɢɫɬɟɦɵ. 

ȼ ɪɟɱɟɜɵɯ ɨɛɨɪɨɬɚɯ ȿə ɧɚɛɥɸɞɚɟɬɫɹ 
ɪɚɡɞɟɥɟɧɢɟ ɩɚɦɹɬɢ ɧɚ ɫɥɟɞɭɸɳɢɟ ɱɚɫɬɢ: 

1) ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ 

ȼ ɧɟɦ ɩɪɨɢɫɯɨɞɹɬ ɜɫɟ ɫɨɡɧɚɬɟɥɶɧɵɟ 
ɦɵɫɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ. 

Ʉɨɧɰɟɩɬɭɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ ɩɪɨɩɭɫɤɚɟɬ 
ɬɨɥɶɤɨ ɨɞɧɭ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɸ ɜ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ.  

2)ɞɨɥɝɨɜɪɟɦɟɧɧɚɹ ɩɚɦɹɬɶ 

ȼɫɹ ɩɚɦɹɬɶ, ɩɪɢɫɭɳɚɹ ɞɚɧɧɨɦɭ ɫɭɛɴɟɤɬɭ, 
ɜɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɩɪɢɧɢɦɚɟɦɚɹ ɱɟɥɨɜɟɤɨɦ. 

3) ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɩɚɦɹɬɶ, ɝɞɟ ɫɨɯɪɚɧɹɸɬɫɹ 
ɷɥɟɦɟɧɬɵ ɫɨɡɧɚɧɢɹ, ɧɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɞɚɧɧɵɣ 
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ɦɨɦɟɧɬ. Ɉɬɪɚɠɚɟɬɫɹ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ: «ɛɵɬɶ ɧɚ 
ɭɦɟ», «ɩɪɟɞɩɨɥɨɠɢɦ». 

Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɢ 
ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ, 
ɤɨɬɨɪɨɟ ɨɩɢɫɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɲɤɚɥ ɢ ɩɪɢɦɟɪ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ.4. 

 

 
Ɋɢɫɭɧɨɤ 4 - ɒɤɚɥɵ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɨɜ 

 

Ʉɨɧɟɱɧɨɣ ɰɟɥɶɸ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɩɪɟɞɥɨɠɟɧɢɣ ɜ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɟɞɢɧɢɰɚɯ 
ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɣ 
ɞɥɹ ɫɨɜɟɪɲɟɧɢɹ ɭɦɨɡɚɤɥɸɱɟɧɢɣ. 

Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɚɤɬɨɜ ɫɭɳɟɫɬɜɭɸɬ ɧɚɛɨɪɵ 
ɭɦɨɡɚɤɥɸɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɜɟɪɧɵɦɢ ɫ 
ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɶɸ ɞɨɫɬɨɜɟɪɧɨɫɬɢ. 

ɍɦɨɡɚɤɥɸɱɟɧɢɟ – ɧɨɜɚɹ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɹ, 
ɤɨɬɨɪɚɹ ɜɵɜɨɞɢɬɫɹ ɫ ɧɟɤɨɬɨɪɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ 
(ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ) ɢɡ ɞɪɭɝɢɯ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɣ. 

ɉɪɢɦɟɪɵ ɧɟɤɨɬɨɪɵɯ ɢɡ 16 ɬɢɩɨɜ 
ɭɦɨɡɚɤɥɸɱɟɧɢɣ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜ Margie: 

1)ɤɚɭɡɚɬɢɜɧɨɟ ɭɦɨɡɚɤɥɸɱɟɧɢɟ-  

«ɉɟɬɹ ɭɞɚɪɢɥ ȼɚɫɸ ɩɚɥɤɨɣ», ɭɦɨɡɚɤɥɸɱɟɧɢɟ 
«ɉɟɬɹ ɛɵɥ ɫɟɪɞɢɬ ɧɚ ȼɚɫɸ» 

2)ɭɦɨɡɚɤɥɸɱɟɧɢɟ ɨɛ ɭɫɥɨɜɢɹɯ-  

«ɋɜɟɠɟɧɰɟɜ ɨɬɩɪɚɜɢɥɫɹ ɧɚ Ʉɚɧɚɪɵ» 
ɭɦɨɡɚɤɥɸɱɟɧɢɟ: «ɨɬɤɭɞɚ ɭ ɧɟɝɨ ɞɟɧɶɝɢ» 

ɋɢɫɬɟɦɚ ɢɡ ɩɪɟɞɥɨɠɟɧɢɹ   «Ⱥɧɞɪɟɣ ɫɴɟɥ 
ɩɟɱɟɧɶɟ» ɦɨɠɟɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɜɨɟɣ ɛɚɡɵ 
ɩɨɫɬɪɨɢɬɶ ɢ ɚɫɫɨɰɢɚɬɢɜɧɵɟ ɭɦɨɡɚɤɥɸɱɟɧɢɹ 

(ɩɨɫɥɟɞɧɟɟ): 
1)ɩɟɱɟɧɶɟ ɧɚɱɚɥɨ ɧɚɯɨɞɢɬɫɹ ɜɨ ɪɬɭ  ɭ 

Ⱥɧɞɪɟɹ; 
2)ɩɟɱɟɧɶɟ ɩɟɪɟɫɬɚɥɨ ɧɚɯɨɞɢɬɶɫɹ ɜɨ ɪɬɭ ɭ 

Ⱥɧɞɪɟɹ; 
3)Ⱥɧɞɪɟɣ ɧɚɟɥɫɹ; 
4)Ⱥɧɞɪɟɸ ɩɨɧɪɚɜɢɥɨɫɶ ɩɟɱɟɧɶɟ; 
5) Ⱥɧɞɪɟɸ ɧɭɠɧɨ ɫɯɨɞɢɬɶ ɤ ɜɪɚɱɭ, ɬɚɤ ɤɚɤ 

ɩɟɱɟɧɶɟ ɫɥɚɞɤɨɟ. 
 

ɋɪɚɜɧɟɧɢɟ ɭɦɨɡɚɤɥɸɱɟɧɢɣ ɜ  MARGIE ɢ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɞɟɞɭɤɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ 

Ʉɨɧɰɟɩɬɭɚɥɶɧɨɟ ɭɦɨɡɚɤɥɸɱɟɧɢɟ – ɷɬɨ 
ɧɨɜɵɣ ɤɭɫɨɤ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɪɨɠɞɚɟɦɵɣ ɢɡ 
ɞɪɭɝɢɯ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɣ ɫ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɶɸ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ. 

ɐɟɥɶ ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ ɭɦɨɡɚɤɥɸɱɟɧɢɹ: 
ɞɨɫɬɪɨɣɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɢɬɭɚɰɢɣ, ɤɨɬɨɪɵɟ 
ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɜɵɫɤɚɡɵɜɚɧɢɟɦ. 

Ʉɨɧɰɟɩɬɭɚɥɶɧɨɟ ɭɦɨɡɚɤɥɸɱɟɧɢɟ – ɷɬɨ 
ɩɨɩɵɬɤɚ ɞɨɫɬɪɨɢɬɶ ɩɪɨɩɭɳɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ 
ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɰɟɥɢ: 

1) ɜɨɡɦɨɠɧɨɫɬɢ, ɧɟ ɜɵɪɚɠɟɧɧɵɟ ɹɜɧɨ ɜ 
ɜɵɫɤɚɡɵɜɚɧɢɹɯ; 

2) ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ, ɧɚɦɟɪɟɧɢɹ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɦɨɦɟɧɬ ɜɵɫɤɚɡɵɜɚɧɢɹ. 
 

Ⱦɟɧɨɬɚɰɢɨɧɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ȼɚɧɝɚ ɞɥɹ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ 

Ɉɞɧɨ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɢɡɜɟɫɬɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɤɨɦɩɴɸɬɟɪɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ [15]. Ɉɫɧɨɜɨɣ ɞɥɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɚɦ   ɩɪɨɰɟɫɫɨɜ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦ ɹɜɥɹɟɬɫɹ ɩɚɪɚɞɢɝɦɚɥɶɧɚɹ ɫɯɟɦɚ 
ɫɬɪɭɤɬɭɪɧɵɯ ɫɥɨɟɜ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɨɡɝɚ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫ.5. 

 

 
 

Ɋɢɫɭɧɨɤ 5 - Ɇɨɞɟɥɶ ɫɬɪɭɤɬɭɪɧɵɯ ɫɥɨɟɜ ɦɨɡɝɚ 
LRMB [16] 

 

Ȼɚɡɢɪɭɹɫɶ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɢɢ LRMB(The 

layered reference model of the brain)  ɜɜɨɞɹɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɤɨɧɰɟɩɰɢɢ, ɬɚɤɢɟ ɤɚɤ 
RTPA(Real-Time Process Algebra) ɢ ɚɥɝɟɛɪɚ 

ɩɨɧɹɬɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɨɦɩɨɧɟɧɬɵ 

ɞɟɧɨɬɚɰɢɨɧɧɨɣ ɦɚɬɟɦɚɬɢɤɢ  [15,16] 

ɋɨɝɥɚɫɧɨ ɩɨɫɥɟɞɧɢɦ ɪɚɛɨɬɚɦ, ȼɚɧɝ  
ɩɨɧɢɦɚɟɬ ɩɨɞ ɞɟɧɨɬɚɰɢɨɧɧɨɣ ɦɚɬɟɦɚɬɢɤɨɣ - 

ɤɚɬɟɝɨɪɢɢ ɜɵɪɚɡɢɬɟɥɶɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɫɬɪɭɤɬɭɪ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɞɟɥɨ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 
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ɫɥɨɠɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɭɳɧɨɫɬɟɣ (ɨɛɵɱɧɨ 
ɧɟɱɢɫɥɨɜɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɬ.ɟ. ɧɟɱɢɫɥɨɜɵɟ 
ɦɧɨɠɟɫɬɜɚ), ɬɚɤɢɯ ɤɚɤ ɚɛɫɬɪɚɤɬɧɵɟ ɨɛɴɟɤɬɵ, 
ɫɥɨɠɧɵɟ ɨɬɧɨɲɟɧɢɹ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɜɟɞɟɧɢɢ, 

ɤɨɧɰɟɩɰɢɢ, ɡɧɚɧɢɹ,  ɩɪɨɰɟɫɫɵ ɢ ɫɢɫɬɟɦɵ. 

            RTPA ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɮɨɪɦɚɥɶɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɱɟɥɨɜɟɤɚ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɬɪɢɩɥɟɬ ((((T, B, R)). 

Ɂɞɟɫɶ T - ɧɚɛɨɪ ɢɡ 17 ɩɪɢɦɢɬɢɜɧɵɯ ɬɢɩɨɜ 
ɛɚɡɨɜɵɯ ɨɛɴɟɤɬɨɜ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ 
ɪɢɫ.6.  

 
Ɋɢɫɭɧɨɤ 6 - Ȼɚɡɨɜɵɟ ɬɢɩɵ ɞɚɧɧɵɯ ɢ ɚɥɝɟɛɪɚ 

ɫɢɫɬɟɦ 

 

B - ɧɚɛɨɪ ɢɡ 17 ɦɟɬɚɩɪɨɰɟɫɫɨɜ 

ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ 
ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ.7.  

R – ɧɚɛɨɪ ɢɡ 17 ɨɩɟɪɚɰɢɣ ɪɟɥɹɰɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɞɥɹ  ɩɨɫɬɪɨɟɧɢɹ ɨɩɢɫɚɧɢɹ ɩɨɜɟɞɟɧɢɹ 

(ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ) ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ. ɗɬɨɬ ɧɚɛɨɪ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 8. 

 

 
 

Ɋɢɫɭɧɨɤ 7 - Ɇɟɬɚɩɪɨɰɟɫɫɵ 

 

 
Ɋɢɫɭɧɨɤ  8 - Ɉɬɧɨɲɟɧɢɹ ɩɪɨɰɟɫɫɨɜ 

 

RTPA ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɝɥɚɫɨɜɚɧɧɭɸ 
ɫɢɫɬɟɦɭ ɨɛɨɡɧɚɱɟɧɢɣ ɢ ɮɨɪɦɚɥɶɧɭɸ ɢɧɠɟɧɟɪɧɭɸ 

ɦɟɬɨɞɨɥɨɝɢɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ.  

RTPA ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɥɨɝɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ  

ɦɨɞɟɥɟɣ ɫɢɫɬɟɦ. ɍɤɚɠɟɦ, ɱɬɨ ɥɨɝɢɱɟɫɤɢɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ ɢ ɟɟ ɨɩɟɪɚɰɢɨɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɦɨɝɭɬ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ 
ɧɚɛɨɪɚ ɨɛɨɡɧɚɱɟɧɢɣ. 

Ʉɨɝɞɚ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɮɨɪɦɚɥɶɧɨ 

ɩɪɨɦɨɞɟɥɢɪɨɜɚɧɚ,  ɫɬɚɬɢɱɟɫɤɨɟ ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ 
ɩɨɜɟɞɟɧɢɟ, ɤɚɤ ɫɢɫɬɟɦɧɚɹ ɚɪɯɢɬɟɤɬɭɪɧɚɹ  

ɦɨɞɟɥɶ, ɦɨɝɭɬ ɛɵɬɶ ɩɨɜɬɨɪɧɨ ɢɡɦɟɧɟɧɵ ɧɚ ɬɪɟɯ 

ɭɪɨɜɧɹɯ, ɬɚɤɢɯ ɤɚɤ  ɫɢɫɬɟɦɚ, ɤɥɚɫɫ ɢ ɨɛɴɟɤɬ. 
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Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɢ ɚɥɝɟɛɪɚ ɩɨɧɹɬɢɣ  
 

1.Фɨɪɦɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɜɧɭɬɪɟɧɧɢɯ ɡɧɚɧɢɣ  

Ʉɨɧɰɟɩɰɢɹ - ɷɬɨ ɤɨɝɧɢɬɢɜɧɚɹ ɟɞɢɧɢɰɚ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ/ɢɥɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɪɟɚɥɶɧɨɦ ɦɢɪɟ ɢ 
ɚɛɫɬɪɚɤɬɧɨɝɨ ɨɛɴɟɤɬɚ ɜɨ ɜɨɫɩɪɢɧɢɦɚɟɦɨɦ ɦɢɪɟ. 

ɉɪɟɠɞɟ ɱɟɦ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɚ ɚɛɫɬɪɚɤɬɧɚɹ 
ɤɨɧɰɟɩɰɢɹ, ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɩɪɟɞɟɥɟɧɢɹ. 

ɉɭɫɬɶ O - ɤɨɧɟɱɧɨɟ ɧɟɩɭɫɬɨɟ ɦɧɨɠɟɫɬɜɨ 
ɨɛɴɟɤɬɨɜ ɢ A - ɤɨɧɟɱɧɨɟ ɧɟɩɭɫɬɨɟ ɦɧɨɠɟɫɬɜɨ 
ɚɬɪɢɛɭɬɨɜ. Ⱦɚɥɟɟ ɩɨɥɚɝɚɟɦ, ɱɬɨ ɫɟɦɚɧɬɢɱɟɫɤɨɟ 

ɨɤɪɭɠɟɧɢɟ ɫɪɟɞɵ ɢɥɢ ɤɨɧɬɟɤɫɬ H ɜɫɟɯ ɩɨɧɹɬɢɣ 
ɹɜɥɹɟɬɫɹ ɬɪɢɩɥɟɬɨɦ, ɬɨ ɟɫɬɶ: 

H ={ O, A, R}, R: O O|OA|AO|AA, 

ɝɞɟ R - ɧɚɛɨɪ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ O ɢ A, ɚ ɬɚɤɠɟ ɢɯ 
ɨɬɪɚɠɚɸɳɢɟ ɨɬɧɨɲɟɧɢɹ, ɚ | ɨɛɨɡɧɚɱɚɟɬ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɨɬɧɨɲɟɧɢɹ. 

ɉɨɧɹɬɢɹ ɜ ɞɟɧɨɬɚɰɢɨɧɧɨɣ ɦɚɬɟɦɚɬɢɤɟ 
ɹɜɥɹɸɬɫɹ ɚɛɫɬɪɚɤɬɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ, ɤɨɬɨɪɵɟ 

ɧɟɫɭɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɦɵɫɥ ɩɨɱɬɢ ɜɨ ɜɫɟɯ 
ɩɨɡɧɚɜɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɚɯ, ɤɚɤ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ, 
ɨɛɭɱɟɧɢɟ ɢ ɪɚɫɫɭɠɞɟɧɢɹ.  Ⱥɛɫɬɪɚɤɬɧɨɟ ɩɨɧɹɬɢɟ c 

ɜ H ɹɜɥɹɟɬɫɹ 5-ɤɨɪɬɟɠɟɦ,  
c = {O; A; R

c
; R

i
; R

o
} ,  

ɝɞɟ O- ɹɜɥɹɟɬɫɹ ɧɟɩɭɫɬɵɦ ɦɧɨɠɟɫɬɜɨɦ ɨɛɴɟɤɬɨɜ 
ɩɨɧɹɬɢɣ, O ={o1; o2; , , , on}; 

A- ɧɟɩɭɫɬɨɣ ɧɚɛɨɪ ɚɬɪɢɛɭɬɨɜ, A={a1; a2; , , , am};  

R
c
- O Ⱥ-ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɨɬɧɨɲɟɧɢɣ;  

R
i
- A’ A, A’  C’  A c - ɧɚɛɨɪ ɜɯɨɞɧɵɯ 

ɨɬɧɨɲɟɧɢɣ, ɝɞɟ C’ - ɦɧɨɠɟɫɬɜɨ ɜɧɟɲɧɢɯ ɩɨɧɹɬɢɣ, 
C’ H, ɢ ɞɥɹ ɭɩɪɨɳɟɧɢɹ Ri

 = A’ A ɦɨɠɧɨ ɩɪɨɫɬɨ 
ɨɛɨɡɧɚɱɢɬɶ, ɤɚɤ Ri = C’ ɫ; 
R

o
-  c  C’ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɵɯɨɞɧɵɯ ɨɬɧɨɲɟɧɢɣ.  

Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɚɥɝɟɛɪɚ - ɚɛɫɬɪɚɤɬɧɚɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɞɥɹ ɮɨɪɦɚɥɶɧɨɝɨ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɨɧɹɬɢɣ ɢ ɢɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 

ɨɬɧɨɲɟɧɢɣ, ɨɩɟɪɚɰɢɣ ɢ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɩɪɚɜɢɥ 
ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɥɨɠɧɵɯ ɤɨɧɰɟɩɰɢɣ. 

 Ⱥɥɝɟɛɪɚ ɩɨɧɹɬɢɹ CA ɧɚ ɡɚɞɚɧɧɨɣ 
ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɫɪɟɞɟ H ɹɜɥɹɟɬɫɹ ɬɪɢɩɥɟɬɨɦ, ɬɨ 
ɟɫɬɶ: 
CA= {C; OP; H}= ({O; A; R

c
; R

i
; R

o
} ,{r, c }, H), 

ɝɞɟ OP = {r, c } - ɦɧɨɠɟɫɬɜɨ ɪɟɥɹɰɢɨɧɧɵɯ ɢ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɢ ɧɚɞ ɚɛɫɬɪɚɤɬɧɵɦɢ 
ɩɨɧɹɬɢɹɦɢ. 

Ɋɟɥɹɰɢɨɧɧɵɟ ɨɩɟɪɚɰɢɢ r  ɜ ɚɥɝɟɛɪɚ 

ɤɨɧɰɟɩɰɢɣ ɨɯɜɚɬɵɜɚɟɬ ɜɨɫɟɦɶ ɫɪɚɜɧɢɬɟɥɶɧɵɯ 
ɨɩɟɪɚɬɨɪɨɜ ɞɥɹ ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ 
ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɩɨɧɹɬɢɹɦɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫ.9.  

Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ ɨɩɟɪɚɰɢɢ  c ɜ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɚɥɝɟɛɪɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɟɜɹɬɶ 
ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɞɥɹ ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ 

ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɤɨɦɩɨɡɢɰɢɹɦɢ ɞɥɹ ɩɨɧɹɬɢɣ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɫɥɟɞɧɢɦɢ ɫɬɪɨɤɚɦɢ ɧɚ ɪɢɫ.9. 

Ɋɢɫɭɧɨɤ 9 - Ⱥɥɝɟɛɪɚ ɩɨɧɹɬɢɣ 

 

Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɚɥɝɟɛɪɚ  ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɦɨɳɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɞɟɧɨɬɚɰɢɨɧɧɵɟ ɫɪɟɞɫɬɜɚ 
ɞɥɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɦɚɧɢɩɭɥɹɰɢɣ ɫ ɚɛɫɬɪɚɤɬɧɵɦɢ 

ɩɨɧɹɬɢɹɦɢ.  

Ʉɨɧɰɟɩɬɭɚɥɶɧɭɸ ɚɥɝɟɛɪɭ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɹ ɢ 
ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɬɢɩɢɱɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɬɢɩɚ 
«ɛɵɬɶ».  

ɉɟɪɟɱɢɫɥɢɦ ɨɫɧɨɜɧɵɟ ɨɛɥɚɫɬɢ ɟɟ 
ɩɪɢɦɟɧɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɛɚɡɵ ɡɧɚɧɢɣ, ɫɢɫɬɟɦɧɚɹ 

ɢɧɠɟɧɟɪɢɹ ɢ ɫɢɫɬɟɦɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ, ɞɢɡɚɣɧ 
ɫɢɫɬɟɦ ɫ ɞɟɬɚɥɢɡɚɰɢɟɣ,  ɤɨɝɧɢɬɢɜɧɚɹ  

ɢɧɮɨɪɦɚɬɢɤɚ, ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ, 

ɪɚɡɪɚɛɨɬɤɚ ɉɈ, ɫɢɫɬɟɦɵ ɂɂ. 
  

Фɨɪɦɚɥɶɧɚɹ ɦɨɞɟɥɶ ɤɨɝɧɢɬɢɜɧɨɝɨ 
ɩɪɨɰɟɫɫɚ  ɪɟɲɟɧɢɹ  ɩɪɨɛɥɟɦɵ  

ɇɚ ɨɫɧɨɜɟ RTPA ɢ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɚɥɝɟɛɪɵ 
ɤɨɝɧɢɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɤɚɤ ɷɬɨ 
ɩɨɤɚɡɚɧɨ ɧɚ ɫɯɟɦɟ ɧɚ ɪɢɫ.10, ɦɨɠɟɬ ɛɵɬɶ 
ɮɨɪɦɚɥɶɧɨ ɨɩɢɫɚɧ ɫɨɝɥɚɫɧɨ   ɪɢɫ.11.  

ɋɨɝɥɚɫɧɨ ɦɨɞɟɥɢ ȼɈɋ, ɩɨɫɬɭɥɢɪɭɟɬɹ, ɱɬɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɡɧɚɧɢɣ ɜ ɦɨɡɝɟ, 
ɩɨɥɭɱɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɜ 
ɫɨɡɧɚɧɢɢ ɪɟɲɚɬɟɥɹ ɩɪɨɛɥɟɦ ɹɜɥɹɸɬɫɹ  ɧɨɜɵɦɢ 

ɦɨɞɟɥɹɦɢ  ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ȼɈɋ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ ɝɥɨɛɚɥɶɧɨɣ  
ɦɨɞɟɥɢ ɡɧɚɧɢɣ ȼɈɋ. ɗɬɢ ɩɪɨɰɟɫɫɵ  ɪɟɚɥɢɡɭɸɬɫɹ 
ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɚɦɹɬɢ ɪɟɲɚɬɟɥɹ  ɩɪɨɛɥɟɦ 

ɫɨɝɥɚɫɧɨ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦ ɨɩɟɪɚɰɢɹɦ  c ɢ 
ɱɚɫɬɢɱɧɨ ɪɟɥɹɰɢɨɧɧɵɦɢ ɨɩɟɪɚɰɢɹɦɢ r  . 

ɐɟɧɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ  ɜ ɮɨɪɦɚɥɶɧɨɣ 
ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɬɨɦ, ɱɬɨ ɡɧɚɧɢɹ ɨ ɩɪɨɛɥɟɦɟ ɢ ɟɟ ɪɟɲɟɧɢɢ (Ь) 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɧɭɬɪɢ ɦɨɡɝɚ ɱɟɥɨɜɟɤɚ ɧɚ ɨɫɧɨɜɟ   
ȼɈɋ ɫɨɝɥɚɫɧɨ ɪɢɫ.12, ɝɞɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜɧɟɲɧɢɣ 
ɦɢɪ ɪɟɚɥɶɧɵɦɢ ɫɭɳɧɨɫɬɹɦɢ (ɊɈ), ɚ  ɜɧɭɬɪɟɧɧɢɣ 

ɦɢɪ ɜɢɪɬɭɚɥɶɧɵɦɢ (ɮɚɧɬɨɦɧɵɦɢ) ɨɛɴɟɤɬɚɦɢ 

(Ɏɋ) ɢ ɨɛɴɟɤɬɚɦɢ (O).  
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Ɋɢɫɭɧɨɤ 10 - Ȼɥɨɤ-ɫɯɟɦɚ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɫ  

ɦɨɞɟɥɶɸ ȼɈɋ 

 
Ɋɢɫɭɧɨɤ 11 - ɉɫɟɜɞɨɤɨɞ ɪɟɲɚɬɟɥɹ ɩɪɨɛɥɟɦ ɫ  

ɦɨɞɟɥɶɸ ȼɈɋ 

 

ȼɧɭɬɪɟɧɧɢɣ ɦɢɪ ɦɨɠɟɬ ɛɵɬɶ 

ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɚ ɫɥɨɹ: ɫɥɨɣ ɨɛɪɚɡɨɜ ɢ ɚɛɫɬɪɚɤɬɧɵɣ 

ɫɥɨɣ. ȼɢɪɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɩɪɹɦɵɟ ɨɛɪɚɡɵ ɜɧɟɲɧɢɯ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɭɪɨɜɧɟ ɨɛɪɚɡɨɜ. Ɉɛɴɟɤɬɵ 

ɹɜɥɹɸɬɫɹ  ɚɛɫɬɪɚɤɬɧɵɦɢ ɚɪɬɟɮɚɤɬɚɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɚɛɫɬɪɚɤɬɧɨɦ ɫɥɨɟ. 
Ⱥɛɫɬɪɚɤɬɧɵɣ ɫɥɨɣ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɨɩɪɟɞɟɥɹɸɳɢɦ ɫɜɨɣɫɬɜɨɦ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɨɡɝɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɜ ɩɨɥɧɨɣ 
ɦɟɪɟ ɨɛɵɤɧɨɜɟɧɧɵɣ ɱɟɥɨɜɟɤ ɩɨɥɭɱɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɛɫɬɪɚɤɬɧɨɝɨ ɫɥɨɹ ɢɥɢ 
ɢɧɬɟɥɥɟɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ.  ɉɨ ɀ. 
ɉɢɚɠɟ, ɱɟɥɨɜɟɤ ɩɨ ɦɟɪɟ ɫɜɨɟɝɨ ɤɨɝɧɢɬɢɜɧɨɝɨ 
ɪɚɡɜɢɬɢɹ ɡɚɤɨɧɨɦɟɪɧɨ ɩɪɨɯɨɞɢɬ ɪɹɞ ɫɬɚɞɢɣ (Ɋɢɫ. 
12): 

1. ɋɟɧɫɨɦɨɬɨɪɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ (ɨɬ 
ɪɨɠɞɟɧɢɹ ɞɨ 2-ɯ ɥɟɬ). 

2. Ⱦɨɨɩɟɪɚɰɢɨɧɚɥɶɧɨɝɨ ɦɵɲɥɟɧɢɹ (ɨɬ 2 ɞɨ 
7 ɥɟɬ). 

3. ɋɬɚɞɢɸ ɤɨɧɤɪɟɬɧɵɯ ɨɩɟɪɚɰɢɣ (ɨɬ 7-8 ɞɨ 
11-12 ɥɟɬ). 

4. ɋɬɚɞɢɸ ɮɨɪɦɚɥɶɧɵɯ ɨɩɟɪɚɰɢɣ (ɨɬ 11-12 

ɞɨ 14-15 ɥɟɬ). 
 

 

Ɋɢɫɭɧɨɤ 12 - ɋɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɢɧɬɟɥɥɟɤɬɚ ɩɨ 
ɀ. ɉɢɚɠɟ 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɢɞɵ ɠɢɜɨɬɧɵɯ ɧɟ 
ɢɦɟɸɬ ɬɚɤɨɝɨ ɚɛɫɬɪɚɤɬɧɨɝɨ ɫɥɨɹ ɜ ɢɯ ɦɨɡɝɚɯ. 
ɉɨɷɬɨɦɭ ɭ ɧɢɯ ɧɟɬ ɤɨɫɜɟɧɧɨɝɨ ɢɥɢ ɚɛɫɬɪɚɤɬɧɨɝɨ 

ɦɵɲɥɟɧɢɹ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɚɛɫɬɪɚɤɬɧɨɟ 
ɦɵɲɥɟɧɢɟ - ɷɬɨ ɭɧɢɤɚɥɶɧɚɹ ɫɢɥɚ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 

ɦɨɡɝɚ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɤɚɤ ɤɚɱɟɫɬɜɟɧɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɱɟɥɨɜɟɤɚ. Ⱦɪɭɝɢɦ, ɧɨ ɭɠɟ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 
ɦɨɡɝɚ ɹɜɥɹɟɬɫɹ ɨɝɪɨɦɧɵɣ ɨɛɴɟɦ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ 
ɩɚɦɹɬɢ ɜ ɤɨɪɟ ɦɨɡɝɚ ɱɟɥɨɜɟɤɚ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɜɭɯ ɨɫɧɨɜɧɵɯ 
ɩɪɟɢɦɭɳɟɫɬɜ, ɱɟɥɨɜɟɱɟɫɬɜɨ  ɢɦɟɟɬ ɧɚɛɥɸɞɚɟɦɭɸ 
ɦɨɳɶ ɦɧɨɠɟɫɬɜɚ ɱɟɥɨɜɟɱɟɫɤɢɯ ɫɭɳɟɫɬɜ. 
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21 

 

ɋɭɳɟɫɬɜɭɸɬ ɦɟɬɚɨɛɴɟɤɬɵ (O) ɢ ɩɪɨɢɡɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ (O’) ɜ ɚɛɫɬɪɚɤɬɧɨɦ ɫɥɨɟ 

ɜ ɦɨɞɟɥɢ OAR. ɉɟɪɜɵɟ ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɚɦɢ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɢɪɬɭɚɥɶɧɵɦ 
ɨɛɴɟɤɬɚɦ ɢ ɞɚɥɟɟ ɜɨ ɜɧɟɲɧɢɣ ɦɢɪ.  

ɉɨɫɥɟɞɧɢɟ ɹɜɥɹɸɬɫɹ ɚɛɫɬɪɚɤɬɧɵɦɢ 
ɨɛɴɟɤɬɚɦɢ, ɤɨɬɨɪɵɟ ɝɟɧɟɪɢɪɭɸɬɫɹ ɜɧɭɬɪɢ ɢ ɧɟ 
ɢɦɟɸɬ ɩɪɹɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɜɢɪɬɭɚɥɶɧɵɦɢ 
ɨɛɴɟɤɬɚɦɢ ɢɥɢ ɨɛɪɚɡɚɦɢ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, 
ɬɚɤɢɯ ɤɚɤ  ɚɛɫɬɪɚɤɬɧɵɟ ɩɨɧɹɬɢɹ,  ɢɞɟɢ ɢ 
ɫɨɫɬɨɹɧɢɹ ɫɟɧɫɨɪɧɵɯ (ɱɭɜɫɬɜɫɬɜɟɧɵɯ) ɩɨɞɫɢɫɬɟɦ. 

Ɉɛɴɟɤɬɵ ɧɚ ɚɛɫɬɪɚɤɬɧɨɦ ɫɥɨɟ ɦɨɡɝɚ ɦɨɝɭɬ ɛɵɬɶ 

ɪɚɫɲɢɪɟɧɵ ɜ ɫɟɬɶ ɨɛɴɟɤɬɨɜ, ɚɬɪɢɛɭɬɨɜ ɢ 
ɨɬɧɨɲɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɨɞɟɥɶɸ ȼɈɋ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 13. ɋɬɪɭɤɬɭɪɧɚɹ ɦɨɞɟɥɶ 
ɤɨɝɧɢɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɱɟɥɨɜɟɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫ.14. 

 

Ʉɨɝɧɢɬɢɜɧɨɟ ɪɟɮɥɟɤɫɢɜɧɨɟ ɫɨɡɧɚɧɢɟ ɢ 
ɌɊɂɁ  

ɉɪɨɰɟɫɫ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɫɦɟɧɭ ɨɞɧɨɝɨ ɨɛɪɚɡɚ ɡɚ ɞɪɭɝɢɦ. 

ɋɦɟɧɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɨɪɝɚɧɚɦɢ ɱɭɜɫɬɜ, ɚ 
ɬɚɤɠɟ ɫɚɦɢɦ ɩɪɨɰɟɫɫɨɦ ɦɵɲɥɟɧɢɹ. Ɇɵɲɥɟɧɢɟ 
ɜɫɟɝɞɚ ɫɨɩɨɫɬɚɜɥɹɟɬ ɨɛɪɚɡ ɫ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦɢ 
ɨɛɪɚɡɚɦɢ ɢɡ ɩɚɦɹɬɢ. Ʉɚɠɞɵɣ ɨɛɪɚɡ ɫɨɫɬɨɢɬ ɢɡ 
ɦɧɨɠɟɫɬɜɚ ɱɚɫɬɟɣ. 

ȼɚɠɧɵɦ ɩɪɢɦɟɪɨɦ ɤɨɝɧɢɬɢɜɧɨɝɨ ɫɨɡɧɚɧɢɹ 
ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ 

ɢɡɨɛɪɟɬɚɬɟɥɶɫɤɢɯ ɡɚɞɚɱ. Ɉɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ  
ɜɵɫɨɤɨɭɪɨɜɧɟɜɭɸ ɚɛɫɬɪɚɤɰɢɸ ɧɚɩɪɚɜɥɹɟɦɨɝɨ 
ɩɪɨɰɟɫɫɚ  ɦɵɲɥɟɧɢɹ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɚɛɫɬɪɚɤɰɢɢ 
ɩɪɨɰɟɫɫɚ ɦɵɲɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɜɟɞɟɧɵ ɤ ɧɟɣ. 

ɉɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɢɡɨɛɪɟɬɚɬɟɥɶɫɤɨɣ ɡɚɞɚɱɢ 
– ɩɨɢɫɤ ɪɟɲɟɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɚɦɹɬɢ ɞɥɹ 
ɧɚɯɨɠɞɟɧɢɹ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɦɧɨɠɟɫɬɜɚɦɢ 
ɰɟɥɟɣ ɪɟɲɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨɦ ɩɭɬɟɣ ɢɯ 
ɞɨɫɬɢɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ 
ɫɨɱɟɬɚɧɢɣ.  

Ɉɫɧɨɜɚ ɩɪɨɰɟɫɫɚ ɪɟɲɟɧɢɹ 
ɢɡɨɛɪɟɬɚɬɟɥɶɫɤɢɯ ɡɚɞɚɱ – ɩɨɢɫɤ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɭɳɧɨɫɬɹɦɢ ɢ 
ɥɨɝɢɱɟɫɤɢɣ ɜɵɜɨɞ ɧɨɜɨɝɨ ɡɧɚɧɢɹ ɢɡ ɭɠɟ 
ɢɦɟɸɳɟɝɨɫɹ.  

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɰɟɫɫɚ ɪɟɲɟɧɢɹ 
ɢɡɨɛɪɟɬɚɬɟɥɶɫɤɢɯ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɣ 
ɨɛɴɟɤɬ (ɌɈ). ɌɈ – ɷɬɨ ɫɨɡɞɚɧɧɨɟ ɱɟɥɨɜɟɤɨɦ ɢɥɢ 
ɚɜɬɨɦɚɬɨɦ ɪɟɚɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɟɟ  
(ɫɭɳɟɫɬɜɨɜɚɜɲɟɟ) ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ 
ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ.  

Ʌɸɛɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɜɵɩɨɥɧɹɸɳɢɟ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɮɭɧɤɰɢɸ (ɨɩɟɪɚɰɢɸ) ɩɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɨɛɴɟɤɬɨɜ ɠɢɜɨɣ ɢ ɧɟɠɢɜɨɣ 
ɩɪɢɪɨɞɵ, ɷɧɟɪɝɢɢ ɢɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɢɝɧɚɥɨɜ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɌɈ.  

Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ 
ɨɩɢɫɚɧɢɹɦɢ, ɢɦɟɸɳɢɦɢ ɢɟɪɚɪɯɢɱɟɫɤɭɸ 
ɫɨɩɨɞɱɢɧɟɧɧɨɫɬɶ. Ɉɩɢɫɚɧɢɹ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ 

ɫɜɨɣɫɬɜɚ: 
 ɚ) ɤɚɠɞɨɟ ɩɨɫɥɟɞɭɸɳɟɟ ɨɩɢɫɚɧɢɟ 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɵɦ ɢ ɛɨɥɟɟ ɚɞɟɤɜɚɬɧɨ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɌɈ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɟɞɵɞɭɳɢɦ; 
 ɛ) ɤɚɠɞɨɟ ɩɨɫɥɟɞɭɸɳɟɟ ɨɩɢɫɚɧɢɟ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɟɞɵɞɭɳɟɟ. 
 Ɉɩɢɫɚɧɢɟ ɢɦɟɸɬ ɬɚɤɢɟ ɤɨɦɩɨɧɟɧɬɵ-

ɫɜɨɣɫɬɜɚ: 

 ɚ) ɩɨɬɪɟɛɧɨɫɬɶ ɢɥɢ ɮɭɧɤɰɢɹ ɌɈ; 
 ɛ) ɬɟɯɧɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ (ɌɎ); 
 ɜ) ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ (Ɏɋ); 
 ɝ) ɮɢɡɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ (ɎɉȾ); 
 ɞ) ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ (ɌɊ); 
 ɟ) ɩɪɨɟɤɬ. 
ȼɵɲɟɫɤɚɡɚɧɧɨɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɧɚ 

ɪɢɫ15. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɩɨɬɪɟɛɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɌɈ ɢ 
ɮɢɡɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ (ɮɢɡɢɱɟɫɤɨɟ ɩɪɟɜɪɚɳɟɧɢɟ, 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ). ɉɨɷɬɨɦɭ ɌɎ =(P,Q), ɝɞɟ P – 

ɩɨɬɪɟɛɧɨɫɬɶ, Q - ɮɢɡɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ. 
Ɉɩɢɫɚɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ (ɎɈ) 

ɫɬɪɭɤɬɭɪɧɨ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɤɨɦɩɨɧɟɧɬ: Ⱥ ɢ C – 

ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɩɨɬɨɤɢ ɜɟɳɟɫɬɜɚ, ɷɧɟɪɝɢɢ 
ɢɥɢ ɫɢɝɧɚɥɨɜ, ȿ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ 
Ʉɨɥɥɟɪɚ ɩɨ ɩɪɟɜɪɚɳɟɧɢɸ A ɜ C. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɎɈ=(A,E,C). 

ɉɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɌɈ ɫɨɫɬɨɢɬ ɢɡ 
ɧɟɫɤɨɥɶɤɢɯ ɷɥɟɦɟɧɬɨɜ. Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ, ɤɚɤ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɌɈ ɜɵɩɨɥɧɹɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɮɭɧɤɰɢɸ ɢ ɪɟɚɥɢɡɭɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɮɢɡɢɱɟɫɤɭɸ 
ɨɩɟɪɚɰɢɸ. Ɍɨ ɟɫɬɶ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɢɦɟɸɬ 
ɦɟɫɬɨ ɞɜɚ ɜɢɞɚ ɫɜɹɡɟɣ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɜɚ ɜɢɞɚ 
ɢɯ ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɉɟɪɜɵɣ ɜɢɞ ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 
ɜɵɪɚɠɚɟɬ, ɤɚɤɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ 
ɫɨɛɨɣ ɢɦɟɸɬ ɷɥɟɦɟɧɬɵ.  

Ɉɧ ɧɚɡɵɜɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ (Ɏɋ) – 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ, ɜɟɪɲɢɧɵ ɤɨɬɨɪɨɝɨ - 

ɧɚɢɦɟɧɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɚ ɪɟɛɪɚ – ɮɭɧɤɰɢɢ 
ɷɥɟɦɟɧɬɨɜ. 
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22 

 

 

Ɍɚɛɥɢɰɚ 1 -    Ɇɟɬɚɤɨɝɧɢɬɢɜɧɵɟ ɦɨɞɟɥɢ ɦɨɡɤɚ 

Ʉɨɝɧɢɬɢɜɧɵɟ ɦɨɞɟɥɢ Ɉɩɢɫɚɧɢɟ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɚɛɫɬɪɚɤɰɢɢ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

Ɉɛɶɟɤɬ(ȼɟɳɶ, ɩɪɟɞɦɟɬ) Ⱥɛɫɬɪɚɤɬɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɜɧɟɲɧɟɣ ɫɭɳɧɨɫɬɢ ɢɥɢ 
ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɧɹɬɢɹ 

Ɇɧɨɠɟɫɬɜɨ, ɤɨɪɬɟɠ, ɚɥɝɟɛɪɚ 
ɩɨɧɹɬɢɣ 

ɋɜɨɣɫɬɜɚ ɢɥɢ ɚɬɪɢɛɭɬɵ ɋɜɨɣɫɬɜɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɛɴɟɤɬɚ 

Ɇɧɨɠɟɫɬɜɨ, ɤɨɪɬɟɠ, ɚɥɝɟɛɪɚ 
ɩɨɧɹɬɢɣ 

Ɉɬɧɨɲɟɧɢɹ ɋɜɹɡɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ 
ɨɛɴɟɤɬ-ɨɛɴɟɤɬ,ɨɛɴɟɤɬ-ɚɬɪɢɛɭɬ 
ɢɥɢ ɚɬɪɢɛɭɬ-ɚɬɪɢɛɭɬ  

Ⱥɥɝɟɛɪɚ ɩɨɧɹɬɢɣ, ɪɟɥɹɰɢɨɧɧɚɹ 
ɚɥɝɟɛɪɚ, ɥɨɝɢɤɚ 

 

 

 

 
Ɋɢɫɭɧɨɤ 13 - ɋɬɪɭɤɬɭɪɧɚɹ ɦɨɞɟɥɶ ɦɢɪɚ ɜ ɬɟɪɦɢɧɚɯ  ȼɈɋ 
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23 

 

 

 

 

Ɋɢɫɭɧɨɤ 14 - ɋɬɪɭɤɬɭɪɧɚɹ ɦɨɞɟɥɶ ɤɨɝɧɢɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɱɟɥɨɜɟɤɚ 
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Ɋɢɫɭɧɨɤ 15 - ɋɬɪɭɤɬɭɪɧɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

ɩɨɢɫɤɚ[17] 

 

Ʉɪɨɦɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɹɡɟɣ, ɦɟɠɞɭ 
ɷɥɟɦɟɧɬɚɦɢ ɌɈ ɢɦɟɸɬɫɹ ɟɳɟ ɩɨɬɨɤɨɜɵɟ ɫɜɹɡɢ, ɬɨ 
ɟɫɬɶ ɷɥɟɦɟɧɬɵ, ɪɟɚɥɢɡɭɹ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɮɢɡɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɨɛɪɚɡɭɸɬ ɩɨɬɨɤ 
ɩɪɟɨɛɪɚɡɭɟɦɵɯ ɢɥɢ ɩɪɟɜɪɚɳɚɟɦɵɯ ɜɟɳɟɫɬɜ, 
ɷɧɟɪɝɢɢ, ɫɢɝɧɚɥɨɜ ɢɥɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. Ɍɚɤɢɟ 
ɫɜɹɡɢ ɨɛɪɚɡɭɸɬ ɩɨɬɨɤɨɜɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɫɬɪɭɤɬɭɪɭ – ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ, ɞɭɝɢ 
ɤɨɬɨɪɨɝɨ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɨɬɨɤɢ ɜɟɳɟɫɬɜɚ. 

ɉɨɞ ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɷɮɮɟɤɬɚɦɢ 
(ɎɌɗ) ɩɨɧɢɦɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɪɢɥɨɠɟɧɢɹ 
ɮɢɡɢɱɟɫɤɢɯ ɡɚɤɨɧɨɜ, ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ 
ɫɥɟɞɫɬɜɢɣ ɢɡ ɧɢɯ, ɮɢɡɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ ɢ ɹɜɥɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɬɪɨɣɫɬɜɚɯ. Ɉɛɨɛɳɟɧɧɨɟ ɤɚɱɟɫɬɜɟɧɧɨɟ ɨɩɢɫɚɧɢɟ 
ɎɌɗ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɤɨɦɩɨɧɟɧɬ: A – ɜɯɨɞɧɨɣ 
ɩɨɬɨɤ ɜɟɳɟɫɬɜɚ, ɷɧɟɪɝɢɢ ɢɥɢ ɫɢɝɧɚɥɨɜ; ɋ – 

ɜɵɯɨɞɧɨɣ ɩɨɬɨɤ, B – ɮɢɡɢɱɟɫɤɢɣ ɨɛɴɟɤɬ 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ A ɜ C. 

ɋɯɟɦɚɬɢɱɧɨ ɷɬɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ (A->B->C) 

(ɫɦ.ɪɢɫ.16). 

 
Ɋɢɫɭɧɨɤ 16 - ɍɩɪɨɳɟɧɨ-ɢɞɟɚɥɢɡɢɪɨɜɚɧɧɨɟ 

ɨɩɢɫɚɧɢɟ ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ 

 

Ɏɢɡɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ (ɎɉȾ) – 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ, ɜɟɪɲɢɧɵ ɤɨɬɨɪɨɝɨ – 

ɧɚɢɦɟɧɨɜɚɧɢɹ ɮɢɡɢɱɟɫɤɢɣ ɨɛɴɟɤɬɨɜ B, ɪɟɛɪɚ - 

ɜɯɨɞɧɵɟ (A) ɢ ɜɵɯɨɞɧɵɟ (C) ɩɨɬɨɤɢ ɜɟɳɟɫɬɜɚ. 
Ɉɩɢɫɚɧɢɟ ɎɉȾ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɞɟɪɠɢɬ 
ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɌɈ, ɜ 
ɤɨɬɨɪɨɣ ɜ ɭɩɪɨɳɟɧɨ-ɢɞɟɚɥɢɡɢɪɨɜɚɧɧɨɣ ɮɨɪɦɟ 
ɩɨɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɟɚɥɢɡɚɰɢɸ ɎɉȾ, ɢ ɭɤɚɡɚɧɵ 

ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɨɜ ɢ ɨɫɧɨɜɧɵɟ ɮɢɡɢɱɟɫɤɢɟ 
ɜɟɥɢɱɢɧɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɢɫɩɨɥɶɡɭɟɦɵɟ 
ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ. 

ȼɵɲɟɫɤɚɡɚɧɧɨɟ ɜ ɨɫɧɨɜɧɨɦ ɨɩɢɪɚɟɬɫɹ ɧɚ 
[17,18] ɢ ɤɨɧɤɪɟɬɧɚɹ ɡɚɞɚɱɚ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ 
ɩɨɢɫɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɧɭɸ 
ɪɟɚɥɢɡɚɰɢɸ ɚɥɝɨɪɢɬɦɚ ɩɨɢɫɤɚ ɰɟɩɨɱɟɤ ɎɉȾ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧɚ [17].   

Ʉɨɧɤɪɟɬɧɵɣ ɩɪɢɦɟɪ ɰɟɩɨɱɤɢ ɎɉȾ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ.17. 

 

 
 

 

Ɋɢɫɭɧɨɤ 17 - Ʉɨɧɤɪɟɬɧɨɟ ɫɬɪɭɤɬɭɪɧɨɟ ɨɩɢɫɚɧɢɟ 
ɎɉȾ 

 

Ȼɚɡɨɜɵɟ ɚɥɝɨɪɢɬɦɵ ɢ ɦɨɞɭɥɢ ȻȾ 

ɉɟɪɜɵɦ ɛɚɡɨɜɵɦ ɚɥɝɨɪɢɬɦɨɦ ɹɜɥɹɟɬɫɹ 
ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɨɛɪɚɡɚ ɬɟɤɫɬɨɜɨɣ 
ɢɧɮɨɪɦɚɰɢɢ.Ɉɧ  ɩɨɡɜɨɥɹɟɬ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɟ 
ɩɪɢɧɢɦɚɬɶ ɬɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɩɨɢɫɤɚ ɢ 
ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɬɟɤɫɬɨɜɨɦ 
ɡɚɩɪɨɫɟ ɫɥɨɜɚɯ, ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɛɚɡɟ ɡɧɚɧɢɣ 
ɚɫɫɨɰɢɚɬɢɜɧɵɣ ɩɨɢɫɤ ɪɟɥɟɜɚɧɬɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɋɨɝɥɚɫɧɨ ɛɚɡɨɜɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɬɟɯɧɢɱɟɫɤɢɣ 
ɨɛɴɟɤɬ, ɬɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜɜɨɞɢɬ 
ɩɨɥɶɡɨɜɚɬɟɥɶ – ɷɬɨ ɨɛɴɟɤɬ ɩɨɢɫɤɚ, ɧɚɛɨɪ ɮɢɡɢɤɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɨɬɨɪɵɯ 
ɫɨɞɟɪɠɢɬɫɹ ɜ ɛɚɡɟ ɡɧɚɧɢɣ – ɷɬɨ ɤɨɦɩɨɧɟɧɬɵ. 
Ɋɟɡɭɥɶɬɚɬ ɩɨɢɫɤɚ – ɷɬɨ ɫɩɢɫɨɤ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɢɧɰɢɩɚ 
ɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɚ ɩɨɢɫɤɚ. ɗɥɟɦɟɧɬ ɪɟɡɭɥɶɬɚɬɚ – 

ɷɬɨ ɨɞɢɧ ɢɡ ɎɉȾ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɢɫɤɚ. 

 Ⱥɥɝɨɪɢɬɦ ɪɟɚɥɢɡɨɜɵɜɚɟɬ ɦɟɯɚɧɢɡɦ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ 
ɨɩɢɫɚɧɢɟɦ ɨɛɴɟɤɬɚ ɩɨɢɫɤɚ ɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜ ɛɚɡɟ 
ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ 
ɷɬɢɯ ɫɜɹɡɟɣ ɢ ɞɪɭɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɥɭɱɟɧɢɹ ɧɨɜɵɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɛɨɥɟɟ ɢɧɬɟɪɟɫɟɧ ɚɥɝɨɪɢɬɦ 
ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɢɫɤɚ, ɤɨɬɨɪɵɣ 
ɫɬɪɨɢɬ ɰɟɩɨɱɤɢ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ, ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨ 
ɚɫɫɨɰɢɢɪɭɸɳɢɯɫɹ ɫ ɨɛɴɟɤɬɨɦ ɩɨɢɫɤɚ. ɉɨɫɥɟɞɧɢɣ 
ɚɥɝɨɪɢɬɦ ɜ ɫɭɳɧɨɫɬɢ ɟɫɬɶ ɦɨɞɢɮɢɤɚɰɢɹ ɩɟɪɜɨɝɨ. 

Ɉɫɧɨɜɧɵɟ ɦɨɞɭɥɢ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫ.18 ɢ 19. 
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Ɋɢɫɭɧɨɤ 18 - Ɉɫɧɨɜɧɵɟ ɱɚɫɬɢ ȻɁ 

 
Ɋɢɫɭɧɨɤ 19 - Ɉɫɧɨɜɧɵɟ ɬɚɛɥɢɰɵ  ȻɁ 

 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ  ɫɢɫɬɟɦɵ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ 
ɩɨɢɫɤɚ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ  ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ 
SQL-ɡɚɩɪɨɫɨɜ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɫɪɟɞɫɬɜɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɦɚɫɫɢɜɚɦɢ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ. Ȼɚɡɨɜɵɟ SQL-

ɡɚɩɪɨɫɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ.20. 
 

 
Ɋɢɫɭɧɨɤ 20-Ɉɫɧɨɜɧɵɟ SQL-ɡɚɩɪɨɫɵ. 

 

Ɉɩɵɬɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ 

ɉɟɪɜɨɧɚɱɚɥɶɧɵɟ ɨɩɵɬɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɩɨɤɚɡɚɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ: 

1) ɋɨɤɪɚɳɟɧɢɹ ɩɟɪɟɛɨɪɚ ɜɚɪɢɚɧɬɨɜ ɩɨɢɫɤɚ 
ɞɚɠɟ  ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɯ ɡɚɞɚɱ; 

2) ɉɨɥɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɢ ɩɨɧɢɦɚɧɢɹ 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɢɫɤɚ, ɤɨɬɨɪɵɟ  ɜɵɞɚɸɬɫɹ 

ɪɟɲɚɬɟɥɟɦ. 

Ɋɟɲɟɧɢɟ ɩɟɪɜɨɣ ɩɪɨɛɥɟɦɵ ɦɵ ɜɢɞɢɦ ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɧɰɢɩɚ «ɪɚɡɞɟɥɹɣ ɢ ɜɥɚɫɬɜɭɣ». 

 ɍɫɬɪɚɧɟɧɢɟ ɜɬɨɪɨɣ  ɩɪɨɛɥɟɦɵ ɩɨɬɪɟɛɭɟɬ 
ɛɨɥɟɟ ɚɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɫ ɚɞɚɩɬɚɰɢɟɣ 
ɩɨɧɹɬɢɣ, ɤɨɬɪɵɟ ɩɪɤɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ.21. 
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Ⱥɧɞɪɸɯɢɧ A.ɂ., ɇɨɜɢɤɨɜ ȿ.Ɍ. Ʉɨɦɩɶɸɬɟɪɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ I.Ⱥɫɫɨɰɢɚɬɢɜɧɵɣ ɩɨɢɫɤ ɢ 
ɪɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ ɜ ɤɨɝɧɢɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚ ɨɫɧɨɜɟ SQL ɢ NoSQL  ɋɍȻȾ. В ɪаɛɨɬɟ 
ɪаɫɫɦаɬɪɢɜаɟɬɫɹ  ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɤаɤ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɱɟɥɨɜɟɱɟɫɤɢɯ ɤɨɝɧɢɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
ɉɪɟɞɫɬаɜɥɟɧɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɩɪɨɰɟɫɫа ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɫ ɬаɤɢɦɢ ɤɨɝɧɢɬɢɜɧɵɦɢ ɩɪɨɰɟɫɫаɦɢ, ɤаɤ 
аɛɫɬɪаɤɰɢɹ, ɩɨɢɫɤ, ɜɵɜɨɞ, аɧаɥɢɡ ɢ ɫɢɧɬɟɡ ɧа ɛаɡɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɜɧуɬɪɟɧɧɢɯ ɡɧаɧɢɣ ɢɡɜɟɫɬɧɨɣ 
ɦɨɞɟɥɶɸ Вɟɳɶ(ɨɛɴɟɤɬ)-аɬɪɢɛуɬа-ɨɬɧɨɲɟɧɢɹ (ВɈɋ). ɉɨɫɥɟ ɢɞɟɧɬɢɮɢɤаɰɢɢ ɨɛɴɟɤɬа ɩɪɨɛɥɟɦɵ, 
ɪɟɲɟɧɢɟ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɤаɤ ɩɪɨɰɟɫɫ ɩɨɢɫɤа ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɩаɦɹɬɢ ɞɥɹ ɧаɯɨɠɞɟɧɢɹ ɜɡаɢɦɨɫɜɹɡɢ 
ɦɟɠɞу ɧаɛɨɪɨɦ ɰɟɥɟɣ ɪɟɲɟɧɢɹ ɢ ɧаɛɨɪɨɦ аɥɶɬɟɪɧаɬɢɜɧɵɯ ɩуɬɟɣ. ɂɫɫɥɟɞуɸɬɫɹ ɤɨɦɩɥɟɤɫ ɤɨɝɧɢɬɢɜɧɵɯ 
ɜɵɱɢɫɥɟɧɢɣ ɞɥɹ ɨɩɢɫаɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɨɫɧɨɜɧɵɯ ɦɟɯаɧɢɡɦɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɦɨɡɝа. Вɵɩɨɥɧɟɧа ɩɨɩɵɬɤа 
ɢɫɩɨɥɶɡɨɜаɧɢɹ ɷɬɨɣ ɦɟɬɨɞɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
аɫɫɨɰɢаɬɢɜɧɨɝɨ ɩɨɢɫɤа ɢ ɪɟɮɥɟɤɫɢɜɧɨɝɨ ɜɵɜɨɞа ɜ SQL ɢ NoSQL ɋɍȻД. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ʉɨɝɧɢɬɢɜɧɵɟ ɜɵɱɢɫɥɟɧɢɹ, ɦɨɞɟɥɶ ɦɨɡɝа, ɤɨɝɧɢɬɢɜɧɵɟ ɩɪɨɰɟɫɫɵ,ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ, 
ɤɨɧɰɟɩɬуаɥɶɧаɹ аɥɝɟɛɪа,аɫɫɨɰɢаɬɢɜɧɵɣ ɩɨɢɫɤ, ɪɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ,NoSQL ȻД. 
  

 

Andryukhin A.I., Novikov E.T. Computer Problem Solving. Associative search and reflexive inference in 
cognitive systems based on SQL and NoSQL DBMS.I. The paper considers the solution of problems as one of 

the main human cognitive processes. The interaction of the process of solving problems with such cognitive 

processes as abstraction, search, inference, analysis and synthesis based on the representation of internal 

knowledge by the known model of the Object-Attribute-Relationship (BOC) model is presented. After identifying 

the problem object, the solution is viewed as a process of searching in the memory space to find the relationship 

between the set of solution objectives and the set of alternative paths. The complex of cognitive calculations for 

the description and modeling of the basic mechanisms and processes of the brain is explored. An attempt was 

made to use this technique to design new technical solutions using associative searching and reflexive inference 

in SQL and NoSQL DBMS. 
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