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ɈɉɊȿȾȿɅȿɇɂə 

 

ȼ ɧɚɫɬɨɹɳɟɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɟɪɦɢɧɵ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɩɪɟɞɟɥɟɧɢɹɦɢ: 

ȼɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ - ɫɩɟɰɢɮɢɤɚɰɢɹ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɞɨɦɟɧɚ 
ɨɛɭɱɟɧɢɹ, ɨɩɟɪɚɧɞɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɟ ɢ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɨɩɪɟɞɟɥɟɧɵ ɨɬɧɨɲɟɧɢɹ 
«ɤɨɦɩɨɡɢɰɢɹ», «ɚɝɪɟɝɚɰɢɹ» ɢ «ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ». ɫɩɟɰɢɮɢɤɚɰɢɹ ɫɟɬɟɜɨɣ 
ɦɨɞɟɥɢ ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɹ, ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɛɚɡɭ 
ɡɧɚɧɢɣ CDIO Syllabus. 

ȼɵɪɚɠɟɧɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ - ɫɩɟɰɢɮɢɤɚɰɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ 
ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɤɨɧɬɟɤɫɬɚ ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ ɜ ɜɢɞɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɢɟɪɚɪɯɢɸ ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɯ ɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɨɩɪɟɞɟɥɟɧɵ ɨɬɧɨɲɟɧɢɹ «ɤɨɦɩɨɡɢɰɢɹ», 
«ɚɝɪɟɝɚɰɢɹ» ɢ «ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ».  

Ⱦɟɤɥɚɪɚɬɢɜɧɵɟ ɡɧɚɧɢɹ - ɷɬɨ ɡɧɚɧɢɹ ɨ ɦɢɪɟ ɡɚɞɚɱɢ, ɬɨ ɟɫɬɶ ɡɧɚɧɢɹ, 
ɨɩɢɫɵɜɚɸɳɢɟ ɫɜɨɣɫɬɜɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɪɟɲɚɟɬɫɹ ɩɨɫɬɚɜɥɟɧɧɚɹ 
ɡɚɞɚɱɚ.  

ɂɧɠɟɧɟɪɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɨɛɥɚɫɬɢ - ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɨɛɥɚɫɬɢ, ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɦɟɣɫɬɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ ɢ ɢɯ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ, ɜ ɮɨɪɦɟ ɪɚɛɨɱɢɯ ɫɪɟɞɫɬɜ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ. 

Ⱦɨɦɟɧ ɨɛɭɱɟɧɢɹ (ɮɪ. domaine - ɨɛɥɚɫɬɶ, ɟɞɢɧɢɰɚ ɫɬɪɭɤɬɭɪɵ) - 
ɤɨɝɧɢɬɢɜɧɚɹ ɨɛɥɚɫɬɶ ɡɧɚɧɢɣ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ ɢ ɤɨɧɤɪɟɬɧɨ 
ɜɵɹɜɥɹɸɬɫɹ ɫɟɦɚɧɬɢɤɚ ɢ ɡɧɚɱɟɧɢɟ ɜɯɨɞɹɳɢɯ ɜ ɷɬɭ ɨɛɥɚɫɬɶ ɩɨɧɹɬɢɣ, ɮɪɚɡ ɢɥɢ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɮɪɚɡ.  

Ɂɧɚɧɢɟ - ɡɚɮɢɤɫɢɪɨɜɚɧɧɚɹ ɢ ɩɪɨɜɟɪɟɧɧɚɹ ɩɪɚɤɬɢɤɨɣ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɦɧɨɝɨɤɪɚɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɥɸɞɶɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɡɚɞɚɱ. 

Ɂɧɚɧɢɟɜɵɣ ɤɨɦɩɨɧɟɧɬ – ɫɬɪɭɤɬɭɪɧɚɹ ɟɞɢɧɢɰɚ ɛɚɡɵ ɡɧɚɧɢɣ CDIO 
Syllabus, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɩɟɰɢɮɢɤɚɰɢɸ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɜ 
ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ. 

Ɂɧɚɧɢɟɜɚɹ ɦɨɞɟɥɶ - ɧɟɨɛɯɨɞɢɦɵɣ ɢ ɞɨɫɬɚɬɨɱɧɵɣ ɧɚɛɨɪ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ 
ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ, ɜɦɟɫɬɟ ɫ ɢɯ ɫɜɨɣɫɬɜɚɦɢ, 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɦɢ ɫɜɹɡɹɦɢ, ɚ ɬɚɤɠɟ 
ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɨ ɬɢɩɚɦ, ɫɢɬɭɚɰɢɹɦ ɢ ɩɪɢɡɧɚɤɚɦ. 

ɂɞɟɧɬɢɮɢɰɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ – ɩɨɧɹɬɢɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɨɧɬɨɥɨɝɢɢ 
ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɢ 
ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɨɩɨɪɧɵɯ 
ɩɨɧɹɬɢɣ ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ.  

ɂɧɠɟɧɟɪɢɹ ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ - ɦɟɬɨɞɢɤɚ ɚɧɚɥɢɡɚ ɢ ɮɨɪɦɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ 
ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ, ɫ ɰɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɧɚ ɢɯ ɨɫɧɨɜɟ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ ɢ ɢɯ 
ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  
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ɂɧɮɨɪɦɚɰɢɹ - ɞɚɧɧɵɟ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɫɦɵɫɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ, 
ɩɨɦɟɳɟɧɧɵɟ ɜ ɧɟɤɨɬɨɪɵɣ ɤɨɧɬɟɤɫɬ ɢ ɤɚɤɢɦ-ɥɢɛɨ ɨɛɪɚɡɨɦ ɨɰɟɧɢɜɚɟɦɵɟ 
ɩɨɥɭɱɚɬɟɥɟɦ ɢɧɮɨɪɦɚɰɢɢ.  

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ - ɹɞɪɨ ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɚ, ɧɚ ɤɨɬɨɪɨɦ ɜɵɪɚɫɬɚɟɬ 
ɦɚɫɬɟɪɫɬɜɨ ɩɪɨɮɟɫɫɢɨɧɚɥɚ.  

Ʉɨɦɩɟɬɟɧɰɢɹ - ɞɢɧɚɦɢɱɧɚɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ 
ɫɩɨɫɨɛɧɨɫɬɟɣ ɜɵɩɭɫɤɧɢɤɚ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɟɝɨ ɛɭɞɭɳɟɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɢ ɤɨɬɨɪɭɸ ɜɵɩɭɫɤɧɢɤ 
ɞɨɥɠɟɧ ɨɫɜɨɢɬɶ ɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɱɚɫɬɢ ɢɥɢ ɜɫɟɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ - ɧɟɨɛɯɨɞɢɦɵɣ ɢ ɞɨɫɬɚɬɨɱɧɵɣ ɧɚɛɨɪ 
ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɷɬɚɩɚ CDIO - ɤɨɦɩɨɡɢɰɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, 
ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɤɨɬɨɪɵɦɢ ɞɨɥɠɧɵ ɜɥɚɞɟɬɶ 
ɨɛɭɱɚɸɳɢɟɫɹ, ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɷɬɚɩɚ 
CDIO.  

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ - ɢɧɫɬɪɭɦɟɧɬ ɭɫɢɥɟɧɢɹ ɫɨɰɢɚɥɶɧɨɝɨ ɞɢɚɥɨɝɚ 
ɜɵɫɲɟɣ ɲɤɨɥɵ ɫ ɦɢɪɨɦ ɬɪɭɞɚ, ɢ ɫɪɟɞɫɬɜɨ ɭɝɥɭɛɥɟɧɢɹ ɢɯ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɜ 
ɭɫɥɨɜɢɹɯ ɜɡɚɢɦɧɨɝɨ ɞɨɜɟɪɢɹ. 

Ʉɨɧɤɪɟɬɢɡɢɪɭɸɳɟɟ ɩɨɧɹɬɢɟ – ɩɨɧɹɬɢɟ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɨɧɬɨɥɨɝɢɢ 
ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ, ɤɨɬɨɪɨɟ, ɜ ɤɨɧɬɟɤɫɬɟ ɫɜɨɟɝɨ ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ, 
ɤɨɧɮɢɝɭɪɢɪɭɟɬ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ, ɫ 
ɩɨɦɨɳɶɸ ɬɢɩɢɱɧɵɯ, ɥɢɛɨ ɜɫɟɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɣ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ, 
ɨɛɥɚɞɚɸɳɢɯ ɹɫɧɵɦ ɢ ɧɟɞɜɭɫɦɵɫɥɟɧɧɵɦ ɨɩɢɫɚɧɢɟɦ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

Ɉɧɬɨɥɨɝɢɹ - ɩɨɞɪɨɛɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɩɨɧɹɬɢɣɧɨɣ (ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ) 
ɫɬɪɭɤɬɭɪɵ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɤɨɧɬɟɤɫɬɚ ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɨɛɥɚɫɬɢ.  

Ɉɧɬɨɥɨɝɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ - ɢɟɪɚɪɯɢɹ ɢɡ ɞɜɭɯ ɭɪɨɜɧɟɣ ɩɨɧɹɬɢɣ, 
ɤɨɪɧɟɜɨɣ ɜɟɪɲɢɧɨɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ. ɉɟɪɜɵɣ ɭɪɨɜɟɧɶ 
ɫɨɫɬɚɜɥɹɸɬ ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ, ɤɨɧɬɟɤɫɬɨɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ, ɜɬɨɪɨɣ ɭɪɨɜɟɧɶ - ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ, ɤɨɧɬɟɤɫɬɨɦ 
ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ. ɇɚ ɩɨɧɹɬɢɹɯ ɨɧɬɨɥɨɝɢɢ 
ɨɩɪɟɞɟɥɟɧɵ ɫɜɨɣɫɬɜɚ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɬɧɨɲɟɧɢɹ 
«ɤɨɦɩɨɡɢɰɢɹ», «ɚɝɪɟɝɚɰɢɹ» ɢ «ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ». 

Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ - ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɫɨɞɟɪɠɚɧɢɹ 
ɨɛɭɱɟɧɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɮɨɪɦɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɝɟɧɟɪɢɪɨɜɚɧɢɹ 
ɡɧɚɧɢɣ, ɧɚ ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ɉɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɬɪɚɟɤɬɨɪɢɹ ɨɛɭɱɟɧɢɹ - ɧɟɤɨɬɨɪɚɹ ɫɬɪɭɤɬɭɪɚ ɢɡ 
ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ ɨɛɭɱɟɧɢɹ, ɨɫɜɨɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɧɠɟɧɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɢ 
ɫɢɫɬɟɦ. 

Ɉɩɨɪɧɨɟ ɩɨɧɹɬɢɟ - ɷɬɨ ɛɚɡɨɜɚɹ ɚɛɫɬɪɚɤɰɢɹ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɤɨɧɬɟɤɫɬɚ 
ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ, ɧɚ ɛɚɡɟ ɤɨɬɨɪɨɝɨ ɮɨɪɦɢɪɭɟɬɫɹ ɨɧɬɨɥɨɝɢɹ.  



6 
 

ɉɨɧɹɬɢɟ (concept) - ɷɬɨ ɥɸɛɚɹ ɦɵɫɥɶ, ɜ ɤɨɬɨɪɨɣ ɨɬɪɚɠɚɸɬɫɹ ɨɛɳɢɟ 
ɫɭɳɟɫɬɜɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɫɜɹɡɢ ɩɪɟɞɦɟɬɨɜ ɢ ɹɜɥɟɧɢɣ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɤɨɧɬɟɤɫɬɚ 
ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ.  

ɉɚɪɚɞɢɝɦɚ - ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɧɵɯ ɚɛɫɬɪɚɤɰɢɣ, ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜ 
ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ. 

ɉɚɪɚɞɢɝɦɚ ɨɛɪɚɡɨɜɚɧɢɹ (ɨɬ ɝɪɟɱ. paradeigma - ɩɪɢɦɟɪ, ɨɛɪɚɡɟɰ) - ɛɚɡɨɜɚɹ 
ɦɨɞɟɥɶ ɤɨɧɤɪɟɬɧɨɝɨ ɫɩɨɫɨɛɚ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɧɚ ɨɫɧɨɜɟ 
ɫɜɨɣɫɬɜ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɢ, ɜ ɰɟɥɨɦ, ɤɚɤ ɜɟɞɭɳɢɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ 
ɫɨɞɟɪɠɚɧɢɹ ɢ ɮɨɪɦ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɉɪɟɞɢɤɚɬ – ɥɨɝɢɱɟɫɤɚɹ N-ɚɪɧɚɹ ɩɪɨɩɨɡɢɰɢɨɧɚɥɶɧɚɹ ɮɭɧɤɰɢɹ, 
ɨɩɪɟɞɟɥɟɧɧɚɹ ɞɥɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɩɪɢɧɢɦɚɸɳɚɹ ɡɧɚɱɟɧɢɹ ɥɢɛɨ 
ɢɫɬɢɧɧɨɫɬɢ, ɥɢɛɨ ɥɨɠɧɨɫɬɢ. 

ɉɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɧɚɧɢɣ, ɡɧɚɱɢɦɚɹ ɞɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɛɥɚɫɬɶ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢɥɢ ɢɧɬɟɪɟɫɚ, ɜɧɭɬɪɢ 
ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɫɟɦɟɣɫɬɜɚ ɰɟɥɵɯ ɫɢɫɬɟɦ. 

ɉɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ - ɤɨɦɩɨɧɟɧɬɧɚɹ 
ɫɢɫɬɟɦɚ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɜɬɨɪɧɨ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ, ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɉɪɨɩɨɡɢɰɢɨɧɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ – ɜɧɭɬɪɟɧɧɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɵɫɥɢ, 
ɨɬɥɢɱɧɨɟ ɨɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ. 

Ɋɟɩɨɡɢɬɨɪɢɣ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ – ɯɪɚɧɢɥɢɳɟ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ ɢ 
ɞɪɭɝɨɣ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɞɢɫɰɢɩɥɢɧɚɦ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

Ɋɨɞɢɬɟɥɶɫɤɨɟ ɩɨɧɹɬɢɟ – ɚɛɫɬɪɚɤɬɧɨɟ ɩɨɧɹɬɢɟ, ɜɵɪɚɠɚɸɳɟɟ 
ɫɟɦɚɧɬɢɱɟɫɤɭɸ ɨɛɳɧɨɫɬɶ ɞɥɹ ɫɜɨɢɯ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ. 

ɋɟɦɚɧɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ – ɩɪɨɰɟɫɫɵ ɜɵɞɟɥɟɧɢɹ 
ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɤɨɧɬɟɤɫɬɨɜ ɨɛɥɚɫɬɢ ɡɧɚɧɢɹ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɢɯ ɫɢɫɬɟɦɚɦɢ 
ɨɩɨɪɧɵɯ ɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ.  

ɋɟɦɚɧɬɢɱɟɫɤɢɣ ɤɨɧɬɟɤɫɬ ɞɨɦɟɧɚ ɨɛɭɱɟɧɢɹ - ɧɟɤɨɬɨɪɨɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ 
(ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ) ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɥɸɛɨɟ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ 
ɨɬɨɛɪɚɠɚɟɬ ɫɟɦɚɧɬɢɱɟɫɤɭɸ ɨɛɳɧɨɫɬɶ ɢ ɢɦɟɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ, 
ɩɪɢɫɭɳɢɟ ɞɚɧɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ.  

Smart- ɨɛɭɱɟɧɢɟ - ɝɢɛɤɨɟ ɨɛɭɱɟɧɢɟ, ɩɪɟɞɩɨɥɚɝɚɸɳɟɟ ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɢɫɬɨɱɧɢɤɨɜ ɡɧɚɧɢɣ, ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɦɭɥɶɬɢɦɟɞɢɚ 
(ɚɭɞɢɨ, ɜɢɞɟɨ, ɝɪɚɮɢɤɚ), ɫɩɨɫɨɛɧɨɫɬɢ ɛɵɫɬɪɨ ɢ ɩɪɨɫɬɨ ɧɚɫɬɪɚɢɜɚɬɶɫɹ ɩɨɞ 
ɭɪɨɜɟɧɶ ɢ ɩɨɬɪɟɛɧɨɫɬɢ ɫɥɭɲɚɬɟɥɹ ɫ ɩɨɦɨɳɶɸ Smart – ɬɟɯɧɨɥɨɝɢɣ ɢ Smart –
ɭɫɬɪɨɣɫɬɜ.  

CDIO - ɢɧɢɰɢɚɬɢɜɚ MIT ɩɨ ɢɧɠɟɧɟɪɧɨɦɭ ɨɛɪɚɡɨɜɚɧɢɸ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ 
ɦɟɬɨɞɟ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɷɬɚɩɚɦɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: 
Conceiving, Designing, Implementing ɢ Operating. 

CDIO Standards – ɫɬɚɧɞɚɪɬɵ ɢɧɢɰɢɚɬɢɜɵ MIT, ɜ ɤɨɬɨɪɵɯ ɤɨɧɤɪɟɬɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɩɨɞɪɨɛɧɨɝɨ ɩɟɪɟɱɧɹ ɤɨɦɩɟɬɟɧɰɢɣ 
ɢɥɢ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢɧɠɟɧɟɪɚ. 
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CDIO Syllabus – ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɹɞɪɨ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɮɨɪɦɢɪɭɟɦɨɟ ɢɡ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ, ɧɚɡɧɚɱɟɧɢɟɦ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɭɱɚɸɳɢɯɫɹ ɫɭɦɦɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɧɚɧɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɚ ɬɚɤɠɟ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɧɬɟɧɬɚ ɡɧɚɧɢɣ, ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

Ɏɨɪɦɚɥɢɡɚɰɢɹ - ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ 
ɨɬɨɛɪɚɠɟɧɢɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɝɨ ɡɧɚɧɢɹ ɜ ɡɧɚɤɨɜɨ - ɫɢɦɜɨɥɢɱɟɫɤɨɦ ɜɢɞɟ 
(ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɹɡɵɤɟ). 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ - ɪɚɡɥɢɱɢɦɨɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɜɨɣɫɬɜɨ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɦɵɣ 
ɢ ɞɨɫɬɭɩɧɵɣ ɚɫɩɟɤɬ ɩɨɧɹɬɢɹ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ - ɦɨɞɟɥɶ ɫ ɨɛɨɛɳɟɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ 
ɢɡɦɟɧɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɧɹɬɢɹ, ɚ ɬɚɤɠɟ ɥɨɝɢɱɟɫɤɢɦ ɨɛɨɫɧɨɜɚɧɢɟɦ 
ɤɨɦɩɨɡɢɰɢɢ ɢ ɚɝɪɟɝɚɰɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɫɜɨɣɫɬɜ ɩɨɧɹɬɢɹ.  

ɗɤɡɟɦɩɥɹɪ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɨɧɬɨɥɨɝɢɢ – ɭɩɨɪɹɞɨɱɟɧɧɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɨɧɬɨɥɨɝɢɢ, ɫɜɹɡɚɧɧɵɯ 
ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɨɬɧɨɲɟɧɢɹɦɢ "ɤɨɦɩɨɡɢɰɢɹ", "ɚɝɪɟɝɚɰɢɹ" ɢ "ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ 
ɜɵɛɨɪ".  

ɗɩɢɫɬɟɦɨɥɨɝɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ: ɭɫɢɥɟɧɢɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɨ, ɬɨ ɟɫɬɶ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɚ ɧɚ ɪɵɧɤɚɯ ɬɪɭɞɚ; ɧɚ 
ɭɜɟɥɢɱɟɧɢɟ ɝɢɛɤɨɫɬɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɨɛɟɫɩɟɱɟɧɢɹ 
ɢɡɨɦɨɪɮɢɡɦɨɜ ɡɧɚɧɢɟɜɨɝɨ (ɩɪɟɞɦɟɬɧɨ-ɞɢɫɰɢɩɥɢɧɚɪɧɨɝɨ) ɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ 
ɩɨɞɯɨɞɨɜ ɧɚ ɭɱɟɛɧɨ-ɦɨɞɭɥɶɧɨɣ ɨɫɧɨɜɟ; ɩɨɜɵɲɟɧɢɟ ɢɡɦɟɪɢɦɨɫɬɢ ɤɚɱɟɫɬɜɚ 
ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɚ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɞɝɨɬɨɜɤɢ 
ɜɵɩɭɫɤɧɢɤɨɜ ɩɨ ɨɞɧɨɦɭ ɩɪɨɮɢɥɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɪɚɡɧɵɯ 
ɜɭɡɚɯ ɢ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ. 
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ɈȻɈɁɇȺɑȿɇɂə ɂ ɋɈɄɊȺɓȿɇɂə 

 
ȼ ɧɚɫɬɨɹɳɟɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɢ 

ɫɨɤɪɚɳɟɧɢɹ: 
CDIO- ɜɫɟɦɢɪɧɚɹ ɢɧɢɰɢɚɬɢɜɚ ɩɨ ɢɧɠɟɧɟɪɧɨɦɭ ɨɛɪɚɡɨɜɚɧɢɸ, ɨɫɧɨɜɚɧɧɚɹ 

ɧɚ ɦɟɬɨɞɟ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɫɨɫɬɨɹɳɚɹ ɢɡ ɱɟɬɵɪɟɯ ɷɬɚɩɨɜ: Conceiving - 
ɷɬɚɩ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɪɬɟɮɚɤɬɨɜ ɩɪɢɥɨɠɟɧɢɹ; 
Designing - ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɪɬɟɮɚɤɬɨɜ ɩɪɢɥɨɠɟɧɢɹ; Implementing - ɷɬɚɩ 
ɪɟɚɥɢɡɚɰɢɢ, ɤɨɞɢɪɨɜɚɧɢɹ ɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɚɪɬɟɮɚɤɬɨɜ ɩɪɢɥɨɠɟɧɢɹ ɢ, ɧɚɤɨɧɟɰ, 
Operating - ɷɬɚɩ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹ. 

ɄɆɷ - ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɷɬɚɩɚ CDIO, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɤɨɦɩɨɡɢɰɢɸ ɧɟɨɛɯɨɞɢɦɵɯ ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɧɚɛɨɪɨɜ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɷɬɚɩɚ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɷɬɚɩɚ 
CDIO, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɨɩɪɟɞɟɥɹɟɬ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɷɬɚɩɚ, ɚ ɫ ɞɪɭɝɨɣ - 
ɦɨɞɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɭɱɟɛɧɨ-ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɨɛɭɱɚɸɳɢɯɫɹ. 

ȾɄɆɷ - ɞɟɫɤɪɢɩɬɨɪ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɷɬɚɩɚ CDIO, ɤɨɬɨɪɵɣ 
ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɨɛɭɱɚɸɳɢɯɫɹ, ɩɪɢ ɭɫɥɨɜɢɢ ɭɫɩɟɲɧɨɝɨ 
ɨɫɜɨɟɧɢɹ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ.  

PK.ɄɆɷ - ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ 
ɷɬɚɩɚ ɄɆɷ. 

BK.ɄɆɷ - ɛɚɡɨɜɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɷɬɚɩɚ ɄɆɷ. 
DK.ɄɆɷ - ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɷɬɚɩɚ 

ɄɆɷ. 
EK&ontology - ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɢ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɷɬɚɩɚ.  

CD - ɞɟɫɤɪɢɩɬɨɪ ɞɢɫɰɢɩɥɢɧɵ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɞɢɫɰɢɩɥɢɧɟ.  

Ʉɋ (Knowledge Components) - ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ (ɡɧɚɧɢɟɜɵɣ) ɤɨɦɩɨɧɟɧɬ, 
ɩɪɟɞɫɬɚɜɥɹɟɦɵɣ ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ ɢ ɟɝɨ ɨɧɬɨɥɨɝɢɢ. Ʌɸɛɨɟ ɩɨɧɹɬɢɟ ɜ 
ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɢɝɪɚɟɬ ɪɨɥɶ ɫɫɵɥɤɢ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ 
ɷɬɨɦ ɩɨɧɹɬɢɢ ɜ ɪɟɩɨɡɢɬɨɪɢɢ ɫɪɟɞɵ.  

KC.Syllabus.Base - ɦɧɨɠɟɫɬɜɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɛɚɡɨɜɵɯ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ.  

KC.Syllabus.Prof - ɦɧɨɠɟɫɬɜɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ. 

API – ɷɬɨ ɟɞɢɧɚɹ ɬɨɱɤɚ ɜɯɨɞɚ ɫɪɟɞɵ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɫɬɚɬɶɢ 
ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ. 

SEO – ɷɬɨ ɩɨɢɫɤɨɜɚɹ ɨɩɬɢɦɢɡɚɰɢɹ (search engine optimization, SEO) - 
ɤɨɦɩɥɟɤɫ ɦɟɪ ɞɥɹ ɩɨɞɧɹɬɢɹ ɩɨɡɢɰɢɣ ɫɚɣɬɚ, ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɜɵɞɚɱɢ ɩɨɢɫɤɨɜɵɯ 
ɫɢɫɬɟɦ, ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɡɚɩɪɨɫɚɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

http://ru.wikipedia.org/wiki/%2525D0%25259F%2525D0%2525BE%2525D0%2525B8%2525D1%252581%2525D0%2525BA%2525D0%2525BE%2525D0%2525B2%2525D0%2525B0%2525D1%25258F_%2525D1%252581%2525D0%2525B8%2525D1%252581%2525D1%252582%2525D0%2525B5%2525D0%2525BC%2525D0%2525B0
http://ru.wikipedia.org/wiki/%2525D0%25259F%2525D0%2525BE%2525D0%2525B8%2525D1%252581%2525D0%2525BA%2525D0%2525BE%2525D0%2525B2%2525D0%2525B0%2525D1%25258F_%2525D1%252581%2525D0%2525B8%2525D1%252581%2525D1%252582%2525D0%2525B5%2525D0%2525BC%2525D0%2525B0
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MVC – ɷɬɨ ɫɯɟɦɚ ɪɚɡɞɟɥɟɧɢɹ ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɥɨɝɢɤɢ ɧɚ ɬɪɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɚ: ɦɨɞɟɥɶ, 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɥɟɪ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɦɨɞɢɮɢɤɚɰɢɹ ɤɚɠɞɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ. 

WEB – ɷɬɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɚɹ ɞɨɫɬɭɩ ɤ 
ɫɜɹɡɚɧɧɵɦ ɦɟɠɞɭ ɫɨɛɨɣ ɞɨɤɭɦɟɧɬɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɤɨɦɩɶɸɬɟɪɚɯ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɂɧɬɟɪɧɟɬɭ. 
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ȼȼȿȾȿɇɂȿ 

 

Ɍɟɦɚ ɞɢɫɫɟɪɬɚɰɢɢ «Ɇɨɞɟɥɢ ɢ ɦɟɬɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɵ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɧɚ ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɢ». ȼ ɞɢɫɫɟɪɬɚɰɢɢ ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ 
ɦɨɞɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ. ȼ ɪɚɛɨɬɟ ɨɫɜɟɳɟɧɵ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ 
ɦɟɬɨɞɢɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɩɪɨɟɤɬɧɨɝɨ 
ɨɛɭɱɟɧɢɹ ɢ ɤɨɧɰɟɩɰɢɣ ɜɫɟɦɢɪɧɨɣ ɢɧɢɰɢɚɬɢɜɵ CDIO. 

Ɉɫɧɨɜɧɚɹ ɤɨɧɰɟɩɰɢɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɤɨɦɩɥɟɤɫɧɭɸ ɦɨɞɟɪɧɢɡɚɰɢɸ ɜɫɟɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɨɜ 
ɢ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɬɢɯ ɩɪɨɰɟɫɫɚɯ. Ɏɚɤɬɢɱɟɫɤɢ, ɜ ɨɛɥɚɫɬɢ 
ɨɛɪɚɡɨɜɚɧɢɹ, ɦɨɞɟɥɢ ɢ ɩɨɥɨɠɟɧɢɹ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɟɪɟɯɨɞ ɤ 
ɧɨɜɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɚɪɚɞɢɝɦɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ, ɚ 
ɬɚɤɠɟ ɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɩɭɬɟɦ ɚɤɬɢɜɧɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɩɪɨɰɟɫɫɨɜ, ɞɨɫɬɭɩɧɵɯ 
ɲɢɪɨɤɨɦɭ ɤɪɭɝɭ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ. 

ȼ ɨɛɥɚɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɞɢɫɫɟɪɬɚɰɢɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɟɪɟɯɨɞ ɤ ɧɨɜɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɚɪɚɞɢɝɦɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ, ɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɭɬɟɦ 
ɮɨɪɫɚɣɬɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ 
ɩɪɨɰɟɫɫɨɜ, ɞɨɫɬɭɩɧɵɯ ɲɢɪɨɤɨɦɭ ɤɪɭɝɭ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ Ɋɟɫɩɭɛɥɢɤɢ 
Ʉɚɡɚɯɫɬɚɧ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ: 
  ɩɨɞɞɟɪɠɤɟ ɩɪɨɰɟɞɭɪ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ ɩɨ 

ɪɟɚɥɢɡɚɰɢɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɡɜɢɬɢɸ ɧɚɭɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚ 
2016-2019ɝɝ., ɢ ɩɪɨɝɪɚɦɦɵ ɩɨ ɰɢɮɪɨɜɢɡɚɰɢɢ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ; 

  ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɧɨɜɨɣ ɩɚɪɚɞɢɝɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɨɛɭɱɟɧɢɹ, 
ɨɬɜɟɱɚɸɳɟɣ ɩɨɬɪɟɛɧɨɫɬɹɦ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ, ɫ ɚɤɰɟɧɬɨɦ ɧɚ ɪɚɡɜɢɬɢɟ 
ɧɚɜɵɤɨɜ ɜ ɚɧɚɥɢɡɟ ɢɧɮɨɪɦɚɰɢɢ ɢ ɤɪɟɚɬɢɜɧɨɫɬɢ ɦɵɲɥɟɧɢɹ; 

  ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ ɦɟɬɨɞɢɤ ɷɥɟɤɬɪɨɧɧɨɣ ɩɟɞɚɝɨɝɢɤɢ ɢ ɚɫɫɨɪɬɢɦɟɧɬɚ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɫɥɭɝ ɡɚ ɫɱɟɬ ɨɫɜɨɟɧɢɹ ɧɨɜɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ 
Smart-ɬɟɯɧɨɥɨɝɢɣ, ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɨɛɭɱɟɧɢɹ; 

  ɜ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɱɟɛɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɩɥɚɧɨɜ ɩɨɞɝɨɬɨɜɤɢ ɢɧɠɟɧɟɪɧɵɯ 
ɤɚɞɪɨɜ, ɫ ɰɟɥɶɸ ɪɚɡɜɢɬɢɹ ɷɩɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ 
ɩɨɞɯɨɞɚ; 

  ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ ɢ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ (ɪɢɫɭɧɨɤ Ȼ.2), ɚ ɬɚɤɠɟ ɜɧɟɞɪɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 
ɭɱɟɛɧɨ-ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱɚɸɳɢɯɫɹ. 

ȼɵɹɜɥɟɧɵ ɧɨɜɵɟ ɨɛɥɚɫɬɢ ɧɚɭɱɧɵɯ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ 
ɤɨɧɤɪɟɬɧɨ ɞɥɹ Ʉɚɡɚɯɫɬɚɧɚ, ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜɵɫɲɟɝɨ ɢ 
ɩɨɫɥɟɜɭɡɨɜɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɧɬɟɤɫɬɟ ɦɢɪɨɜɵɯ ɬɟɧɞɟɧɰɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɛɨɥɶɲɭɸ ɪɨɥɶ ɨɤɚɡɵɜɚɟɬ ɭɪɨɜɟɧɶ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɨɛɴɟɦ ɡɧɚɧɢɣ, 
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ɧɚɤɨɩɥɟɧɧɵɯ ɨɛɳɟɫɬɜɨɦ. Ɉɫɨɛɭɸ ɪɨɥɶ ɜ ɷɬɨɦ ɢɝɪɚɸɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ, ɚ ɜ ɧɢɯ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɚɛɨɬɵ ɫɨ ɡɧɚɧɢɹɦɢ. ɇɚɫɬɨɹɳɢɟ 
ɩɪɨɛɥɟɦɵ ɢ ɩɭɬɢ ɢɯ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɨɰɟɞɭɪɚɯ ɩɪɚɜɢɬɟɥɶɫɬɜɚ 
Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɡɜɢɬɢɸ ɧɚɭɤɢ ɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɧɚ 2016-2019ɝɝ., ɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ «ɐɢɮɪɨɜɨɣ 
Ʉɚɡɚɯɫɬɚɧ».  

ɉɪɨɝɪɚɦɦɚ ɜɤɥɸɱɚɟɬ ɩɪɨɛɥɟɦɵ ɫɨɯɪɚɧɟɧɢɹ ɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɡɧɚɧɢɣ, ɬɪɚɞɢɰɢɨɧɧɵɟ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɢɧɠɟɧɟɪɢɹ ɡɧɚɧɢɣ. ɗɮɮɟɤɬɢɜɧɵɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɡɚɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɧɢɣ 
ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɋ. ɇ. Ⱦɟɝɬɹɪɟɜɵɦ [1]. ȼ ɬɪɭɞɚɯ Ɉ. Ɇ. Ɍɨɩɨɪɤɨɜɚ, 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɢɫɬɟɦɵ ɨɧɬɨɥɨɝɢɣ ɢ ɨɩɢɫɚɧɵ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɫɨ ɡɧɚɧɢɹɦɢ 
[2]. Ɍɪɭɞɵ ɂ. ɘ. ɒɩɨɥɹɧɫɤɨɣ, Ʌ. Ɋ ɑɟɪɧɹɯɨɜɫɤɨɣ ɩɨɫɜɹɳɟɧɵ ɜɨɩɪɨɫɵ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ [3, 4]. ɂɫɫɥɟɞɨɜɚɧɢɹ ɋ. ȼ. Ɍɢɬɟɧɤɨ ɨɬɪɚɠɚɸɬ ɦɟɬɨɞɵ 
ɚɧɚɥɢɡɚ ɟɫɬɟɫɬɜɟɧɧɨ-ɹɡɵɤɨɜɵɯ ɬɟɤɫɬɨɜ [5]. ȼ ɬɪɭɞɚɯ Ⱥ.ȿ. ȿɪɦɚɤɨɜɚ, 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ, ɩɪɢɜɨɞɹɬɫɹ 
ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɧɚɧɢɟ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɚ 
ɬɚɤɠɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɩɪɢɤɥɚɞɧɚɹ ɨɛɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ 
ɢɡɜɥɟɱɟɧɢɹ ɩɪɟɞɦɟɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɡɧɚɧɢɣ [6]. ɉɪɟɞɫɬɚɜɥɟɧɢɟ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɪɭɞɚɯ ɇ.ɂ. ɐɭɤɚɧɨɜɨɣ [7], Ɍ.Ⱥ. 
Ƚɚɜɪɢɥɨɜɨɣ [8] ɢ ɞɪɭɝɢɯ. Ɍɟɨɪɢɹ Ⱦ.Ⱥ. ɉɨɫɩɟɥɨɜɚ ɨ ɫɟɦɢɨɬɢɱɟɫɤɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɨɦɩɥɟɤɫ ɩɨɧɹɬɢɣ ɱɟɪɟɡ ɢɯ ɫɜɹɡɶ ɦɟɠɞɭ ɫɨɛɨɣ. 
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɡɚɫɥɭɠɢɜɚɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ȿ.Ɇ. Ȼɟɧɢɚɦɢɧɨɜɚ ɩɨ ɩɪɨɛɥɟɦɚɦ, 
ɜɧɟɞɪɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɛɥɢɨɬɟɤ ɨɧɬɨɥɨɝɢɣ [9]. ɂɧɬɟɪɟɫ ɤ ɢɡɭɱɟɧɢɸ 
ɩɪɨɛɥɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚɲɟɥ ɫɜɨɟ ɨɬɪɚɠɟɧɢɟ ɜ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 
ɤɚɡɚɯɫɬɚɧɫɤɢɯ ɭɱɟɧɵɯ: Ɇɭɬɚɧɨɜɚ Ƚ.Ɇ.[10], Ⱥɯɦɟɬɨɜɚ Ȼ.ɋ.[11], ɋɚɞɚɧɨɜɚ 
Ȼ.Ɇ.[12], ɒɚɪɢɩɛɚɟɜɚ Ⱥ.Ⱥ.[13], Ʉɭɛɟɤɨɜɚ Ȼ.ɋ.[14-25]. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɬɪɭɤɬɭɪɵ ɮɨɪɦɚɥɶɧɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɢ ɪɚɡɪɚɛɨɬɤɟ ɫɢɧɬɚɤɫɢɫɚ ɹɡɵɤɚ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ 
ɞɥɹ ɝɥɭɛɨɤɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɜ ɨɛɥɚɫɬɢ ɬɟɯɧɢɤɢ ɢ 
ɬɟɯɧɨɥɨɝɢɣ, ɚ ɬɚɤ ɠɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɢɤ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ 
ȼɫɟɦɢɪɧɨɣ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɦɟɬɨɞɚ ɮɨɪɫɚɣɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ. 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɫɟɪɜɢɫɚ ɢ 
ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɢ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɨɜ; ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɢ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɵ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɩɪɨɟɤɬɧɨɦ ɦɟɬɨɞɟ ɨɛɭɱɟɧɢɹ ɢ ɤɨɧɰɟɩɰɢɹɯ ȼɫɟɦɢɪɧɨɣ 
ɢɧɢɰɢɚɬɢɜɵ CDIO. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɰɟɥɟɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɢɤ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɨ ɪɚɡɜɢɬɢɸ ɷɩɢɫɬɟɦɨɥɨɝɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ.  
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2. ɂɫɫɥɟɞɨɜɚɧɢɟ ɷɦɩɢɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɮɨɪɦɚɥɢɡɚɰɢɢ ɢ ɨɬɨɛɪɚɠɟɧɢɹ 
ɡɧɚɧɢɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɨɛɥɚɫɬɢ, ɦɨɞɟɥɟɣ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ ɧɚ ɨɫɧɨɜɟ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ, ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ Smart-
ɨɛɪɚɡɨɜɚɧɢɹ. 

3. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɩɪɢɦɟɧɟɧɢɹ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɞɢɫɰɢɩɥɢɧ ɢ ɡɧɚɧɢɟɜɵɯ 
ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. 

4. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɨɞɟɥɟɣ ɡɧɚɧɢɣ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus,. 

5. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. 

6. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ Ɇɨɞɟɥɢ, ɦɟɬɨɞɵ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɤɨɧɬɟɧɬɚ ɧɚ ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɢ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɢ 
ɩɪɨɰɟɫɫɚɦɢ. 

Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ: ȼ ɨɛɥɚɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦɢ 
ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɩɪɨɰɟɫɫɚɦɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɧɟɞɪɢɬɶ ɧɨɜɵɟ ɦɟɬɨɞɢɤɢ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɞɢɫɰɢɩɥɢɧ ɢ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. Ȼɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɧɨɜɵɟ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɢɤɢ Smart-ɨɛɭɱɟɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɷɬɚɩɨɜ CDIO ɢ ɩɪɨɟɤɬɧɨɝɨ ɦɟɬɨɞɚ ɨɛɭɱɟɧɢɹ ɞɥɹ 
ȼɍɁɨɜ Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ. ɉɪɟɞɥɨɠɟɧɧɵɟ ɧɨɜɵɟ ɪɟɲɟɧɢɹ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɨɣ ɤɨɝɧɢɬɢɜɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɭɱɚɸɳɢɯɫɹ ɢ 
ɚɩɪɨɛɢɪɨɜɚɧɵ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ [14-25]. 

ɉɪɢɦɟɧɢɦɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɧɚɭɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ: ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɨɟɤɬɚ ɜ ɩɥɚɧɟ ɢɡɦɟɧɟɧɢɹ 
ɫɬɪɭɤɬɭɪɵ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɩɪɨɰɟɫɫɨɜ, ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɩɨ ɬɟɦɟ 
«ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɡɧɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ 
Smart-ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɩɪɨɰɟɫɫɨɜ», 
ɪɭɤɨɜɨɞɢɬɟɥɶ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɊȽɉ ɧɚ ɉɏȼ "ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ" Ʉɇ ɆɈɇ ɊɄ, Ʉɭɛɟɤɨɜ Ȼ.ɋ.. 

ɐɟɥɟɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ: Ɋɟɡɭɥɶɬɚɬɵ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ 
ɡɚɜɟɞɟɧɢɹɯ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɢ ɩɪɨɝɪɚɦɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜɵɫɬɭɩɚɟɬ Web- ɩɪɢɥɨɠɟɧɢɟ ɧɚ 
ɩɥɚɬɮɨɪɦɟ ASP.NET, ɤɨɬɨɪɨɟ ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢɸ ɬɪɚɟɤɬɨɪɢɣ 
ɨɛɭɱɟɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɟɞɩɨɱɬɟɧɢɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɭɱɚɸɳɢɯɫɹ, ɩɨɞɝɨɬɨɜɤɭ ɨɛɭɱɚɸɳɢɯɫɹ ɤ ɭɫɩɟɲɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɰɢɮɪɨɜɨɝɨ ɨɛɳɟɫɬɜɚ ɢ ɭɦɧɨɣ ɷɤɨɧɨɦɢɤɢ. 
Ⱦɢɫɫɟɪɬɚɰɢɹ, ɢɦɟɟɬ ɩɪɢɤɥɚɞɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɢɜɨɞɹɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɩɪɚɤɬɢɱɟɫɤɨɦ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚɭɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɞɬɜɟɪɠɞɟɧɧɵɟ ɚɤɬɚɦɢ ɜɧɟɞɪɟɧɢɹ, 
ɢɦɟɸɳɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɚɭɱɧɵɯ ɜɵɜɨɞɨɜ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɨɞɵ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɨɛɥɚɫɬɢ; ɮɨɪɦɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɢ 
ɩɪɨɰɟɞɭɪɵ ɜɵɜɨɞɚ ɡɧɚɧɢɣ, ɫɟɬɟɜɚɹ ɢ ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɦɨɞɟɥɢ ɨɬɨɛɪɚɠɟɧɢɹ 
ɡɧɚɧɢɣ; ɤɨɧɰɟɩɰɢɢ ɢ ɦɟɯɚɧɢɡɦɵ ɩɨɪɨɠɞɚɸɳɟɝɨ ɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɦɨɞɟɥɢ ɢ ɚɥɝɨɪɢɬɦɵ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ ɢ ɜɧɟɞɪɟɧɵ ɜ ɞɟɹɬɟɥɶɧɨɫɬɶ ɊȽɉ ɧɚ ɉɏȼ "ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ" Ʉɇ ɆɈɇ ɊɄ. ɉɪɚɤɬɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨɞɬɜɟɪɠɞɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ. 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɫɭɠɞɚɥɢɫɶ ɧɚ 
ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɢ ɧɚɭɱɧɵɯ ɫɟɦɢɧɚɪɚɯ ɤɚɮɟɞɪɵ "Ʉɨɦɩɶɸɬɟɪɧɚɹ ɢ 
ɩɪɨɝɪɚɦɦɧɚɹ ɢɧɠɟɧɟɪɢɹ" ɭɧɢɜɟɪɫɢɬɟɬɚ "Ɍɭɪɚɧ", ɚ ɬɚɤ ɠɟ ɧɚ ɨɞɧɨɢɦɟɧɧɨɣ 
ɤɚɮɟɞɪɟ Ʉɚɡɚɯɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦ. ɋɚɬɩɚɟɜɚ Ʉ.ɂ., ɧɚ ɫɟɦɢɧɚɪɚɯ ɜ ɊȽɉ ɧɚ ɉɏȼ "ɂɧɫɬɢɬɭɬ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ" Ʉɇ ɆɈɇ ɊɄ, ɢ ɜɵɫɬɭɩɥɟɧɢɹɯ 
ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ. Ɉɫɧɨɜɧɵɟ ɧɚɭɱɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɢ ɢɡɥɨɠɟɧɵ ɜ: 21 ɩɭɛɥɢɤɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ 5 ɜ ɧɚɭɱɧɵɯ 
ɢɡɞɚɧɢɹɯ, ɪɟɤɨɦɟɧɞɭɟɦɵɯ Ʉɇ ɆɈɇ ɊɄ, 5 ɜ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɹɯ, 
ɜɯɨɞɹɳɢɯ ɜ ɛɚɡɭ ɞɚɧɧɵɯ Scopus, 11 ɜ ɦɚɬɟɪɢɚɥɚɯ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɨ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɣ. 

Ɉɫɧɨɜɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 
ɜɵɩɨɥɧɹɥɚɫɶ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ 
ɦɟɬɨɞɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ Smart-ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɩɪɨɰɟɫɫɨɜ» ɩɨ ɝɪɚɧɬɨɜɨɦɭ ɮɢɧɚɧɫɢɪɨɜɚɧɢɸ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ, № AP05134973, 
ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɊȽɉ ɧɚ ɉɏȼ "ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ" Ʉɇ ɆɈɇ ɊɄ, Ʉɭɛɟɤɨɜ Ȼ.ɋ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɩɹɬɢ 
ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ, ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɡ 75 ɧɚɢɦɟɧɨɜɚɧɢɣ 
ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɪɢɥɨɠɟɧɢɣ. 

 

  



14 
 

1 ɄɈɇɐȿɉɐɂə ɉȺɊȺȾɂȽɆɕ ɂ ɎɈɊɆȺɅɂɁɆɕ 
ɆɈȾȿɅɂɊɈȼȺɇɂə ɁɇȺɇɂɃ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɢɡɥɚɝɚɸɬɫɹ ɩɪɢɧɹɬɵɟ ɜ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɤɨɧɰɟɩɰɢɢ 
ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɮɨɪɦɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ, ɩɪɢɦɟɧɟɧɢɟ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ 
ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɫɟɬɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; ɩɪɢɦɟɧɟɧɢɟ ɩɚɪɚɞɢɝɦ ɨɛɴɟɤɬɧɨɝɨ ɢ 
ɩɨɪɨɠɞɚɸɳɟɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ ɢɧɠɟɧɟɪɢɢ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɨɡɞɚɧɢɟɦ ɚɛɫɬɪɚɤɬɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ.  

ɉɨɤɚɡɚɧɵ ɹɡɵɤɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɡɞɚɧɧɨɝɨ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɹɡɵɤɚ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ, ɢ ɩɪɢɦɟɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɮɨɪɦɚɥɶɧɵɯ ɪɚɦɤɚɯ 
ɚɧɚɥɢɡɚ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ.  

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɰɟɧɚɪɢɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɩɪɟɬɚɬɨɪɚ 
ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɥɢɧɟɣɧɵɦ ɫɨɩɨɫɬɚɜɥɟɧɢɟɦ 
ɷɥɟɦɟɧɬɨɜ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ ɫ ɩɪɚɜɢɥɚɦɢ ɹɡɵɤɚ, ɚ ɬɚɤɠɟ ɫɨ ɫɛɨɪɤɨɣ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɟɣ ɢ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ 
ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɜ ɜɢɞɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ. 

 

1.1 Ɉɛɡɨɪ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ 

ȼ ɠɭɪɧɚɥɟ SkReview, ɋɤɨɥɤɨɜɨ, ɨɬɦɟɱɟɧɨ, ɱɬɨ ɋɟɦɚɧɬɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ 
Web ɢɧɬɟɧɫɢɜɧɨ ɜɧɟɞɪɹɸɬɫɹ ɜ ɫɮɟɪɭ ɨɛɪɚɡɨɜɚɧɢɹ. ɋɟɦɚɧɬɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɨɧɬɨɥɨɝɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɚɪɝɭɦɟɧɬɚɰɢɸ, 
ɢɫɩɨɥɶɡɭɹ ɫɜɹɡɢ, ɩɪɚɜɢɥɚ, ɥɨɝɢɤɭ ɢ ɭɫɥɨɜɢɹ, ɨɝɨɜɨɪɟɧɧɵɟ ɜ ɨɧɬɨɥɨɝɢɢ.» [26]. 

20 ɦɚɪɬɚ ɧɚ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɨɦ ɱɚɫɟ Ɇɚɠɢɥɢɫɚ ɩɚɪɥɚɦɟɧɬɚ ɫ ɞɨɤɥɚɞɨɦ 
ɜɵɫɬɭɩɢɥ ɦɢɧɢɫɬɪ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ ɊɄ ɋɚɝɚɞɢɟɜ ȿ.Ʉ.[27]. ȼ ɞɨɤɥɚɞɟ ɛɵɥɢ 
ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨ ɫɨɡɞɚɧɢɢ ɟɞɢɧɨɣ ɛɚɡɵ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ ɢ 
ɦɨɛɢɥɶɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɪɟɫɭɪɫɚɦ, ɰɢɮɪɨɜɢɡɚɰɢɢ ɢ ɩɪɨɡɪɚɱɧɨɫɬɶ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɡɧɚɧɢɣ ɨɛɭɱɚɸɳɢɯɫɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɭɱɲɢɯ ɦɢɪɨɜɵɯ ɩɪɚɤɬɢɤ, ɢɧɬɟɝɪɚɰɢɹ ɛɚɡ ɞɚɧɧɵɯ ɢ 
ɨɛɴɟɞɢɧɟɧɢɟ ɜ ɨɛɳɟɟ ɯɪɚɧɢɥɢɳɟ. ɂ ɡɞɟɫɶ ɩɟɪɜɨɨɱɟɪɟɞɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ 
ɫɨɡɞɚɧɢɟ ɨɧɬɨɥɨɝɢɢ ɞɥɹ ɫɬɪɭɤɬɭɪɢɡɚɰɢɢ ɡɧɚɧɢɣ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɭɱɪɟɠɞɟɧɢɹɯ.  

ȼ ɪɟɡɭɥɶɬɚɬɚɯ ɨɛɡɨɪɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɛɥɢɠɧɟɝɨ ɢ ɞɚɥɶɧɨɝɨ ɡɚɪɭɛɟɠɶɹ ɜ 
ɨɛɥɚɫɬɢ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ, ɛɵɥɢ ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɨɡɞɚɧɢɸ ɟɞɢɧɨɝɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɪɟɫɭɪɫɚ, ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ 
ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ. 
ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɦɭɥɶɬɢɹɡɵɱɧɵɟ ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɢ ɫɨɝɥɚɫɨɜɚɧɢɸ ɬɟɪɦɢɧɨɥɨɝɢɢ 
ɧɚ ɪɚɡɧɵɯ ɹɡɵɤɚɯ.  

Ɉɛɡɨɪ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɩɟɪɜɵɟ ɚɜɬɨɪɫɤɢɟ ɪɚɛɨɬɵ 
ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɩɨɹɜɢɥɢɫɶ ɜ 90-ɯ, ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɥɨɫɶ ɫ 
ɧɚɱɚɥɚ 2000-ɯ, ɚ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɣ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɰɟɥɹɯ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɛɫɭɠɞɚɟɦɵɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɛɥɚɫɬɟɣ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɫɥɭɠɢɬ ɫɥɟɞɭɸɳɚɹ 
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ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ. ɇɚ ɡɚɩɪɨɫ «ɨɧɬɨɥɨɝɢɢ ɜ ɨɛɪɚɡɨɜɚɧɢɢ» ɩɨ ɛɚɡɟ 
ɷɥɟɤɬɪɨɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɞɢɫɫɟɪɬɚɰɢɣ disserCat ɦɵ ɩɨɥɭɱɢɥɢ 9841 ɪɟɡɭɥɶɬɚɬɨɜ, 
ɚ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɚɡɚ eLibrary ɧɚ ɚɧɚɥɨɝɢɱɧɵɣ ɡɚɩɪɨɫ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 25617 
ɪɟɡɭɥɶɬɚɬɨɜ. Ɉɞɧɚɤɨ ɧɚ ɩɨɢɫɤɨɜɵɣ ɡɚɩɪɨɫ ɫ ɭɬɨɱɧɟɧɧɨɣ ɮɨɪɦɭɥɢɪɨɜɤɨɣ 
«ɬɟɯɧɨɥɨɝɢɢ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɜɟɛɚ ɜ ɨɛɪɚɡɨɜɚɧɢɢ» ɞɚɟɬɫɹ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ 
ɪɟɡɭɥɶɬɚɬɨɜ 290 ɩɨ ɛɚɡɟ disserCat, ɢ 233 ɩɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɟ eLibrary.  

ɉɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɨɜɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɬɜɟɪɠɞɚɟɬ ɬɨɬ ɮɚɤɬ, ɱɬɨ 
ɦɧɨɝɢɟ ɢɡ ɧɢɯ ɩɨɞɞɟɪɠɚɧɵ ɝɪɚɧɬɚɦɢ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜɤɥɸɱɚɹ 
Ɇɢɧɢɫɬɟɪɫɬɜɨ Ɉɛɪɚɡɨɜɚɧɢɹ ɢ ɇɚɭɤɢ Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ, ȺɈ "ɇɚɰɢɨɧɚɥɶɧɨɟ 
Ⱥɝɟɧɬɫɬɜɨ ɩɨ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ Ɋɚɡɜɢɬɢɸ" ɢ ɞɪ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ 
ɨɫɧɨɜɧɨɦ ɷɤɫɩɟɪɬɚɦɢ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɤɚɡɚɯɫɬɚɧɫɤɢɯ 
ɇɂɂ, ɤɚɮɟɞɪ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɣ ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɧɢɜɟɪɫɢɬɟɬɨɜ. Ɍɚɤɠɟ ɜɚɠɧɨ ɨɬɦɟɬɢɬɶ ɪɨɫɬ ɱɢɫɥɚ ɟɠɟɝɨɞɧɵɯ ɧɚɭɱɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɟɦɚɬɢɤɟ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɫɩɢɫɤɟ ɧɚ 2017 ɝɨɞ, 
ɩɪɢɜɨɞɹɬɫɹ ɬɚɤɢɟ ɤɨɧɮɟɪɟɧɰɢɢ, ɤɚɤ Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ 
ɤɨɧɮɟɪɟɧɰɢɹ «ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ ɜ ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɢ», ɝ. Ⱥɥɦɚɬɵ, 
ɋɪɟɞɢ ɨɫɧɨɜɧɵɯ ɬɟɦ ɤɨɧɮɟɪɟɧɰɢɢ- ɢɧɞɭɫɬɪɢɹ 4.0., ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ, 
Big Data ɢ ɦɚɲɢɧɧɨɟ ɨɛɭɱɟɧɢɟ; V Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ 
ɤɨɧɮɟɪɟɧɰɢɹ «ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ – ɫɪɟɞɫɬɜɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɪɟɬɶɟɣ ɢɧɞɭɫɬɪɢɚɥɶɧɨɣ ɪɟɜɨɥɸɰɢɢ ɜ 
ɫɜɟɬɟ ɋɬɪɚɬɟɝɢɢ «Ʉɚɡɚɯɫɬɚɧ-2050», ɝ. Ⱥɫɬɚɧɚ, ɇɚ ɤɨɧɮɟɪɟɧɰɢɢ ɛɵɥɢ ɨɡɜɭɱɟɧɵ 
ɜɨɩɪɨɫɵ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɨɛɦɟɧɚ ɩɟɪɟɞɨɜɵɦ ɨɩɵɬɨɦ, ɩɥɚɧɵ ɪɟɚɥɢɡɚɰɢɢ 
ɋɬɪɚɬɟɝɢɢ «Ʉɚɡɚɯɫɬɚɧ-2050» ɜ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ, ɢɧɬɟɝɪɚɰɢɢ ɧɚɭɤɢ, 
ɨɛɪɚɡɨɜɚɧɢɹ ɢ IT-ɢɧɞɭɫɬɪɢɢ ɢ ɬɪɚɧɫɮɟɪɬɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɜ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɂɄɌ-ɤɥɚɫɬɟɪɚ. Ɍɚɤɠɟ 
ɫɥɟɞɭɟɬ ɧɚɡɜɚɬɶ ɤɨɧɮɟɪɟɧɰɢɸ «ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɭɩɪɚɜɥɟɧɢɹ 
ɝɨɫɭɞɚɪɫɬɜɨɦ: ɐɢɮɪɨɜɨɣ Ʉɚɡɚɯɫɬɚɧ», ɤɨɬɨɪɚɹ ɩɪɨɜɨɞɢɥɚɫɶ ɜ Ⱥɫɬɚɧɟ. 

Ɍɟɧɞɟɧɰɢɢ ɪɨɫɬɚ ɢɧɬɟɪɟɫɚ ɤ ɨɧɬɨɥɨɝɢɹɦ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ 
Ȼɨɪɝɟɫɬɚ ɇ.Ɇ. «Ƚɪɚɧɢɰɵ ɨɧɬɨɥɨɝɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ», ɩɪɟɞɥɨɠɟɧɵ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɦɚɬɟɪɢɚɥɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɵɯ ɠɭɪɧɚɥɨɜ, 
ɬɚɤɢɯ ɤɚɤ «ɉɪɢɤɥɚɞɧɵɟ ɨɧɬɨɥɨɝɢɢ», «Ɉɧɬɨɥɨɝɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ».  

ɋɨɡɞɚɧɢɟɦ ɨɧɬɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɛɨɬɵ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɧɢɦɢ ɡɚɧɢɦɚɸɬɫɹ ɬɚɤɢɟ ɧɚɭɱɧɵɟ ɰɟɧɬɪɵ, ɤɚɤ ȼɨɫɬɨɱɧɨ-
Ʉɚɡɚɯɫɬɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ⱦ. ɋɟɪɢɤɛɚɟɜɚ, 
ɤ.ɬ.ɧ. Ɋɚɯɦɟɬɭɥɥɢɧɚ ɋ.ɀ. «Ɇɨɧɢɬɨɪɢɧɝ ɪɚɡɜɢɬɢɹ ɜɭɡɚ ɧɚ ɨɫɧɨɜɟ 
ɨɧɬɨɥɨɝɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫɢɬɭɚɰɢɣ», ɤ.ɬ.ɧ. ɍɪɤɭɦɛɚɟɜɚ Ⱥ.Ɇ., Ɋɨɯɚɫ Ʉɪɢɭɥɶɤɨ 
ɇ.ɉ. ɢ Ʉɨɬɥɹɪɨɜɚ ɂ.Ⱥ. «Ɋɚɡɪɚɛɨɬɤɚ ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɵ ɡɧɚɧɢɣ ɟ-
ɭɧɢɜɟɪɫɢɬɟɬɚ». Ɍɚɤ ɠɟ ɨɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɨɧɬɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɡɚɧɢɦɚɟɬɫɹ ɩɟɪɟɞɨɜɨɣ ɧɚɭɱɧɵɣ 
ɰɟɧɬɪ Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ (ɊȽɉ) ɧɚ ɩɪɚɜɟ 
ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɟɞɟɧɢɹ (ɉɏȼ) "ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ". 

Ɉɛɪɚɳɚɹɫɶ ɤ ɬɟɦɚɬɢɤɟ ɪɟɚɥɢɡɭɟɦɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɟɤɬɨɜ, ɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: 
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1. ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɰɟɥɨɦ; 
2. ɦɨɛɢɥɶɧɚɹ ɢɧɬɟɝɪɚɰɢɹ; 
3. ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɨɛɭɱɟɧɢɸ; 
4. ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɫɩɟɰɢɚɥɢɫɬɨɜ; 
5. ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ. 
Ɍɪɟɛɨɜɚɧɢɹ ɆɈɇ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɫɨɝɥɚɫɭɸɬ ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɨɧɬɨɥɨɝɢɣ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɫ ɭɱɟɬɨɦ ɦɨɞɟɥɟɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɢɡ 
ɭɱɟɧɧɵɯ ɛɥɢɠɧɟɝɨ ɡɚɪɭɛɟɠɶɹ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɋ. ɇ. Ⱦɟɝɬɹɪɟɜɚ, ɤɨɬɨɪɵɦ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ɭɱɟɛɧɨ-ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɭɱɚɳɢɯɫɹ ɧɚ 
ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ [1]. ɉɪɟɞɩɨɫɵɥɤɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɤɥɚɞɧɵɯ 
ɡɚɞɚɱ ɧɚ ɨɫɧɨɜɟ ɫɟɦɢɨɬɢɤɨ-ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɭɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ Ɉ. Ɇ. Ɍɨɩɨɪɤɨɜɨɣ [2]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɧɬɨɥɨɝɢɣ ɜ ɭɱɟɛɧɵɯ 
ɩɪɨɰɟɫɫɚɯ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɩɨɪɬɚɥɚɦɢ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ, ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɢɡɜɥɟɱɟɧɢɹ ɡɧɚɧɢɣ ɢɡ ɬɟɤɫɬɨɜ. Ʌ. Ɋ. ɑɟɪɧɹɯɨɜɫɤɨɣ ɢ ɞɪ. 
ɫɨɡɞɚɧɚ ɨɧɬɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɨɛɭɱɟɧɢɹ, [3]. Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɢ ɫɨɡɞɚɧɢɟ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɍɮɢɦɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɜɢɚɰɢɨɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ[28]. Ɋɚɡɞɟɥɟɧɢɟ 
ɨɧɬɨɥɨɝɢɣ ɜ ɩɨɪɬɚɥɚɯ ɡɧɚɧɢɣ ɩɨ ɬɟɦɚɬɢɤɚɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɨɢɫɤɚ ɩɪɟɞɥɨɠɟɧɵ Ɉ. ɂ. Ȼɨɪɨɜɢɤɨɜɵɦ[29]. Ɉɰɟɧɤɚ ɪɟɥɟɜɚɧɬɧɨɫɬɢ, 
ɢɧɞɟɤɫɢɪɨɜɚɧɢɟ ɢ ɩɨɢɫɤ ɪɟɫɭɪɫɨɜ ɩɪɟɞɥɨɠɟɧɵ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ Ɂɚɝɨɪɭɥɶɤɨ 
ȿ.Ⱥ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɂ. ɂ. Ɇɢɪɨɲɧɢɱɟɧɤɨ ɢ ɂ. ɘ. ɒɩɨɥɹɧɫɤɨɣ ɨɫɧɨɜɚɧɵ ɧɚ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɭɱɟɛɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɜɭɡɚ [4].  

Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ ɩɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɢɡɜɥɟɱɟɧɢɸ ɡɧɚɧɢɣ ɢɡɥɨɠɟɧɵ ɜ 
ɬɪɭɞɚɯ Ⱥ. ȿ. ȿɪɦɚɤɨɜɚ, Ⱥ. ȼ. Ɇɚɥɢɤɨɜɚ ɢ Ⱥ. ɋ. ɐɟɥɢɤɨɜɫɤɨɝɨ [6,30,31]. 
Ⱦɢɞɚɤɬɢɤɚ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɤɚɪɬɵ ɢɫɫɥɟɞɨɜɚɧɵ ɜ ɪɚɛɨɬɚɯ ɋ.ȼ. Ɍɢɬɟɧɤɨ, Ɉ. ȿ. 
Ⱦɨɪɨɯɨɜɨɣ, Ɂɚɝɨɪɭɥɶɤɨ ɘ.Ⱥ. ɞɪ ɭɱɟɧɧɵɯ, ɩɪɟɞɥɨɠɟɧɵ ɦɟɬɨɞɵ ɜɢɡɭɚɥɢɡɚɰɢɢ 
ɞɢɞɚɤɬɢɱɟɫɤɢɯ ɨɧɬɨɥɨɝɢɣ [5,32,33].  

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɚɤɬɢɜɧɨɫɬɶ ɭɱɟɧɵɯ Ʉɚɡɚɯɫɬɚɧɚ, ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ Ⱥ. 
ɀ. Ʉɢɧɬɨɧɨɜɚ, Ɇ. Ȼ. Ɋɚɯɢɠɚɧɨɜɚ ɢ ɒɚɪɢɩɛɚɟɜɚ Ⱥ. Ⱥ. ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɦɨɞɟɥɶ 
ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ (ɪɢɫɭɧɨɤ Ȼ.3) ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɣ 
ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɜɟɛɚ [34]. ɉɨ ɦɧɟɧɢɸ Ⱥ. Ɋ. Ⱦɚɜɥɟɬɛɚɟɜɨɣ ɋ. ɂ. Ɋɨɞɡɢɧɚ ɢ Ʌ. ɋ. 
Ɋɨɞɡɢɧɨɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɰɢɤɥɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɭɩɪɚɜɥɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɭɱɟɛɧɨɝɨ 
ɩɪɨɰɟɫɫɚ [28,35,36].  

ȼ ɪɚɦɤɚɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɫɭɳɟɫɬɜɭɸɬ ɩɪɟɞɦɟɬɧɨ- 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɨɧɬɨɥɨɝɢɢ, ɬɚɤɢɟ ɤɚɤ «Ⱥɜɬɨɦɨɛɢɥɢ» [6]; «Ɉɛɳɚɹ ɮɢɡɢɤɚ» 
[37]; «Ɉɧɬɨɥɨɝɢɢ-ɫɯɟɦɵ» [38]; «Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɥɨɝɢɤɚ [39]; «ɗɥɟɤɬɪɨɧɧɵɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ» [40] ɢ ɞɪ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɧɵɯ ɜɟɞɭɬ 
ɤ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɛɭɱɚɸɳɢɯɫɹ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɫɨɡɞɚɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɜɨɩɪɨɫɨɜ ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɩɪɟɞɦɟɬɧɵɯ ɩɨɧɹɬɢɣ ɭɱɟɛɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ [41,42]. 
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Ɉɞɧɢɦ ɢɡ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ ɪɟɞɚɤɬɨɪɨɦ, ɜ ɩɪɟɞɥɨɠɟɧɧɨɦ ɨɛɡɨɪɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨ ɪɚɛɨɬɟ ɫ ɨɧɬɨɥɨɝɢɹɦɢ ɹɜɥɹɟɬɫɹ Protégé [43 ɢ ɞɪ.]. Ɋɚɫɲɢɪɟɧɢɟ 
ɪɟɞɚɤɬɨɪɚ ɜɨɡɦɨɠɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɥɚɝɢɧɨɜ, ɬɚɤɢɯ ɤɚɤ TGVizTab ɢ 
Jambalaya [44]. ȼɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɵ Eclipce 3.4 ɧɚ ɹɡɵɤɟ Java [45]. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɤɪɚɬɤɢɣ ɨɛɡɨɪ ɧɟ ɬɨɥɶɤɨ ɨɬɪɚɠɚɟɬ ɫɭɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɨ 
ɢ ɩɨɦɨɝɚɟɬ ɪɚɫɤɪɵɬɶ ɨɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɧɬɨɥɨɝɢɣ ɜ ɫɢɫɬɟɦɚɯ 
ɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɣ. 

Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ - ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɨɛɭɱɟɧɢɹ, 
ɷɬɨɬ ɬɟɪɦɢɧ, ɨɛɨɡɧɚɱɚɟɬ ɮɨɪɦɵ ɩɟɪɟɞɚɱɢ ɢ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɡɧɚɧɢɣ ɧɚ ɨɫɧɨɜɟ 
ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ. ɉɪɢ ɨɡɧɚɤɨɦɥɟɧɢɢ ɢ ɚɧɚɥɢɡɟ ɦɟɬɨɞɢɤ ɢ ɬɟɯɧɨɥɨɝɢɣ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɨɛɪɚɡɨɜɚɧɢɢ, ɜɨɡɧɢɤɚɸɬ ɪɚɡɥɢɱɧɵɟ ɚɫɫɨɰɢɚɰɢɢ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɩɨɧɹɬɢɣ ɢ ɦɨɞɟɥɟɣ ɫ ɩɨɧɹɬɢɹɦɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɢ ɜ, ɱɚɫɬɧɨɫɬɢ, 
ɫ ɩɨɧɹɬɢɹɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɩɚɪɚɞɢɝɦɚɦɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ, 
ɩɨɪɨɠɞɚɸɳɟɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɦɭɥɶɬɢɩɚɪɚɞɢɝɦɟɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɰɟɩɰɢɣ, ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɚɤɬɢɤɟ ɢ ɬɟɯɧɨɥɨɝɢɹɯ ɭɠɟ ɧɟ ɜɵɡɵɜɚɟɬ ɫɩɨɪɨɜ, ɢ ɜ ɷɬɨɦ ɫɦɵɫɥɟ ɧɚɢɛɨɥɟɟ 
ɩɪɢɟɦɥɟɦɨɣ ɮɨɪɦɨɣ ɫɜɹɡɢ ɦɵɲɥɟɧɢɹ ɦɟɠɞɭ ɷɬɢɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɹɜɥɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɟɫɤɨɟ ɦɵɲɥɟɧɢɟ, ɜɵɪɚɠɟɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɦɟɬɚɮɨɪɢɱɟɫɤɨɟ 
ɦɵɲɥɟɧɢɟ [46]. ɇɚɩɪɢɦɟɪ, ɜɜɟɞɟɧɧɨɟ ɧɚɦɢ ɩɨɧɹɬɢɟ - ɜɢɡɭɚɥɶɧɚɹ ɩɨɧɹɬɢɣɧɚɹ 
ɦɨɞɟɥɶ - ɷɬɨ ɦɟɬɚɮɨɪɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɫɨɟɞɢɧɢɬɶ ɜ ɫɟɛɟ ɬɚɤɢɟ ɩɨɧɹɬɢɹ ɨɛɴɟɤɬɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ, ɤɚɤ ɤɥɚɫɫ, ɧɚɫɥɟɞɨɜɚɧɢɟ, ɨɬɧɨɲɟɧɢɹ ɤɨɦɩɨɡɢɰɢɢ ɢ ɚɝɪɟɝɚɰɢɢ ɫ 
ɫɭɳɧɨɫɬɹɦɢ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɞɢɫɰɢɩɥɢɧ ɨɛɭɱɟɧɢɹ ɜɦɟɫɬɟ ɫ ɚɫɫɨɰɢɚɰɢɹɦɢ, 
ɫɨɜɦɟɫɬɧɨ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɤɚɤ ɫɬɪɭɤɬɭɪɭ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ, ɬɚɤ ɢ ɦɟɯɚɧɢɡɦɵ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɭɳɧɨɫɬɟɣ ɜ ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɨɛɭɱɟɧɢɹ. 

Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɞɨɫɬɢɠɟɧɢɹɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɚ ɩɪɢɜɥɟɱɟɧɢɢ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ ɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ. ɇɟɫɦɨɬɪɹ ɧɚ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɦɟɬɨɞɵ 
ɢ ɫɪɟɞɫɬɜɚ, ɩɨɬɪɟɛɭɸɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɟ ɭɫɢɥɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɟɬɨɞɢɤ ɢ ɦɟɬɨɞɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɥɢ ɛɵ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɦɧɨɠɟɫɬɜɨ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ, ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɞɢɝɦ ɜ 
ɪɚɦɤɚɯ ɟɞɢɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɚɪɚɞɢɝɦɵ.  

ɉɚɪɚɞɢɝɦɵ ɨɛɪɚɡɨɜɚɧɢɹ [47] - ɷɬɨ ɧɟɤɢɟ ɪɭɤɨɜɨɞɫɬɜɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɜ 
ɫɮɟɪɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɢɥɢ ɭɩɪɚɜɥɟɧɢɹ 
ɨɛɪɚɡɨɜɚɧɢɟɦ. Ʉɚɠɞɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɩɚɪɚɞɢɝɦɚ ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɫɜɨɢ ɰɟɥɢ, 
ɩɪɢɧɰɢɩɵ, ɫɨɞɟɪɠɚɧɢɟ ɢ ɫɜɨɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ. ɋɦɟɧɚ ɩɚɪɚɞɢɝɦ 
ɫɜɹɡɚɧɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɦɵɲɥɟɧɢɹ, ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɪɚɛɨɬɧɢɤɨɜ 
ɨɛɪɚɡɨɜɚɧɢɹ[53]. 

ɉɟɪɟɯɨɞ ɧɚ ɧɨɜɭɸ ɩɚɪɚɞɢɝɦɭ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɛɭɟɬ ɨɬ ɜɵɫɲɟɣ ɲɤɨɥɵ ɧɟ 
ɩɪɨɫɬɨ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɤ ɫɬɭɞɟɧɬɭ, ɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɤɬɢɜɧɨɣ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ[54]. 
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ɉɚɪɚɞɢɝɦɚ - ɬɟɪɦɢɧ, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɫɨɜɪɟɦɟɧɧɨɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦ ɢ ɨɛɨɡɧɚɱɚɸɳɢɣ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɧɵɯ 
ɚɛɫɬɪɚɤɰɢɣ ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ. 

ɉɨɞ ɩɚɪɚɞɢɝɦɨɣ ɨɛɪɚɡɨɜɚɧɢɹ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɛɚɡɨɜɭɸ ɦɨɞɟɥɶ 
ɤɨɧɤɪɟɬɧɨɝɨ ɫɩɨɫɨɛɚ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜ 
ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɢ, ɜ ɰɟɥɨɦ, ɤɚɤ ɜɟɞɭɳɢɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ 
ɫɨɞɟɪɠɚɧɢɹ ɢ ɮɨɪɦ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɫ 
ɩɨɦɨɳɶɸ ɨɧɬɨɥɨɝɢɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ [55,56]. 

Ɉɧɬɨɥɨɝɢɹ ɨɩɪɟɞɟɥɹɟɬ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɸ, ɤɨɬɨɪɚɹ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ 
ɮɨɪɦɚɥɢɡɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɹ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɨɣ ɦɟɬɨɞɢɤɨɣ ɜɵɹɜɥɟɧɢɹ ɢ ɮɢɤɫɚɰɢɢ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɧɚ 
ɩɨɧɹɬɢɹɯ ɜ ɨɧɬɨɥɨɝɢɢ ɢ ɧɚ ɫɜɨɣɫɬɜɚɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɤɚɤ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɬɚɤ ɢ ɞɥɹ ɚɞɚɩɬɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɤ ɬɪɟɛɭɟɦɵɦ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɤɨɦɩɟɬɟɧɰɢɹɦ ɜɵɩɭɫɤɧɢɤɚ. 

Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɢɛɤɢɦɢ ɢ ɚɞɚɩɬɢɜɧɵɦɢ ɡɚ ɫɱɟɬ 
ɚɧɚɥɢɡɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɚɛɫɬɪɚɤɰɢɣ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɫɪɟɞɫɬɜ ɢ ɪɟɫɭɪɫɨɜ, ɱɬɨ ɧɚɤɥɚɞɵɜɚɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɨɛɹɡɚɧɧɨɫɬɶ ɩɨ ɩɨɞɛɨɪɭ 
ɬɚɤɢɯ ɚɛɫɬɪɚɤɰɢɣ, ɤɨɬɨɪɵɟ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɭɬ ɨɫɬɚɜɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɢ 
ɚɞɚɩɬɢɪɭɟɦɵɦɢ ɤ ɧɨɜɵɦ ɭɫɥɨɜɢɹɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ [66-71]. Ɍɚɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ 
ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɚɛɫɬɪɚɤɰɢɣ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ 
ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ, ɱɚɫɬɢɱɧɨ ɞɥɹ ɛɚɡɨɜɵɯ ɞɢɫɰɢɩɥɢɧ, ɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 
ɢɡɦɟɧɱɢɜɨɫɬɶ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɚɛɫɬɪɚɤɰɢɣ ɰɢɤɥɚ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ. ɉɨɷɬɨɦɭ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɥɟɞɭɟɬ 
ɨɫɧɨɜɵɜɚɬɶɫɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧɚ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧɚɯ ɢ ɧɚ ɡɧɚɧɢɢ ɨ 
ɬɨɦ, ɤɚɤɢɦ ɢɡɦɟɧɟɧɢɹɦ ɛɭɞɭɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ 
ɤɨɦɩɟɬɟɧɰɢɹɦ ɜɵɩɭɫɤɧɢɤɚ ɜ ɛɭɞɭɳɟɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɨɧɬɨɥɨɝɢɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɞɥɹ ɨɛɭɱɟɧɢɹ 
ɬɪɟɛɭɟɬ: ɜɨ-ɩɟɪɜɵɯ, ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɫɬɪɭɤɬɭɪɵ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɧɬɟɧɬɚ 
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧ; ɜɨ-ɜɬɨɪɵɯ, ɫɨɡɞɚɧɢɟ ɜɢɡɭɚɥɶɧɨ-ɦɵɫɥɢɬɟɥɶɧɵɯ 
ɨɛɪɚɡɨɜ, ɫ ɩɨɦɨɳɶɸ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɫɜɹɡɵɜɚɧɢɹ ɩɨɧɹɬɢɣ ɢ ɫɬɪɭɤɬɭɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɟɥɨɫɬɧɨɣ 
ɫɢɫɬɟɦɵ ɡɧɚɧɢɣ ɜ ɪɚɦɤɚɯ ɨɬɞɟɥɶɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɤɭɪɫɚ ɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ; ɢ ɜ-
ɬɪɟɬɶɢɯ, ɜɤɥɸɱɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɢɡɭɚɥɶɧɨ-ɦɵɫɥɢɬɟɥɶɧɵɯ 
ɨɛɪɚɡɨɜ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɩɪɢɨɛɪɟɬɟɧɢɸ ɨɛɭɱɚɸɳɢɦɢɫɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɧɚɜɵɤɨɜ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɭɦɟɧɢɣ. 

ɉɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɛɚɡɨɜɵɯ 
ɚɛɫɬɪɚɤɰɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ, ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ʉɚɠɞɨɟ ɨɩɨɪɧɨɟ 
ɩɨɧɹɬɢɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɦɨɠɟɬ ɛɵɬɶ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ ɧɚɛɨɪɨɦ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ. Ʉɚɠɞɨɟ ɬɚɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɬɶ 
ɨɧɬɨɥɨɝɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ, ɩɪɟɞɫɬɚɜɥɹɟɦɚɹ ɜ ɜɢɞɟ ɩɨɧɹɬɢɣɧɨɝɨ ɝɪɚɮɚ. 
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ȿɫɥɢ ɨɧɬɨɥɨɝɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɨ ɫ ɩɨɦɨɳɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɦɨɠɧɨ 
ɨɩɢɫɵɜɚɬɶ ɫɜɨɣɫɬɜɚ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ ɨɧɬɨɥɨɝɢɢ (Ɋɢɫɭɧɨɤ 
Ȼ.5). 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ - ɫɚɦɚɹ ɡɧɚɱɢɦɚɹ ɡɚɫɥɭɝɚ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ 
[58,64,65]. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɨɛɭɱɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɤɨɦɩɨɧɟɧɬ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ 
ɚɧɚɥɢɡɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ ɞɢɫɰɢɩɥɢɧ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɭɱɟɛɧɵɯ 
ɪɟɫɭɪɫɨɜ [59,63]. Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɭɱɟɛɧɵɟ ɪɟɫɭɪɫɵ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɞɨɥɠɧɵ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɭɱɟɛɧɵɯ ɪɟɫɭɪɫɨɜ 
ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɶɸ, ɚ ɨɫɧɨɜɧɨɣ ɦɟɬɨɞɢɤɨɣ 
ɜɵɹɜɥɟɧɢɹ ɢ ɮɢɤɫɚɰɢɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɹɜɥɹɟɬɫɹ ɢɦɟɧɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɜɟɪɲɟɧɧɨ ɧɟɡɚɦɟɧɢɦɵ ɩɪɢ ɮɨɪɦɭɥɢɪɨɜɚɧɢɢ 
ɤɪɚɬɤɢɯ ɨɩɢɫɚɧɢɣ ɭɱɟɛɧɵɯ ɪɟɫɭɪɫɨɜ, ɦɟɠɞɭ ɷɤɡɟɦɩɥɹɪɚɦɢ ɤɨɬɨɪɵɯ 
ɫɭɳɟɫɬɜɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɡɥɢɱɢɹ, ɚ ɬɚɤɠɟ ɜ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɷɤɡɟɦɩɥɹɪɨɜ 
ɷɬɢɯ ɪɟɫɭɪɫɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɨɪɦɚɥɢɡɦɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɭɱɟɛɧɵɯ ɪɟɫɭɪɫɨɜ. 

ȿɫɥɢ ɨɧɬɨɥɨɝɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɨ ɫ ɩɨɦɨɳɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɩɢɫɵɜɚɸɬɫɹ 
ɫɜɨɣɫɬɜɚ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ ɨɧɬɨɥɨɝɢɢ. 

ɉɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɛɚɡɨɜɵɯ 
ɚɛɫɬɪɚɤɰɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ - ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɤɚɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɧɚɛɨɪɨɦ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ. ȼɢɡɭɚɥɶɧɨ ɨɧɬɨɥɨɝɢɹ 
ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɨɧɹɬɢɣɧɵɦ ɝɪɚɮɨɦ. 

ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɛɚɡɵ ɡɧɚɧɢɣ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ ɫɥɟɞɭɟɬ 
ɪɚɡɪɚɛɨɬɚɬɶ ɨɛɳɢɣ ɩɨɞɯɨɞ ɩɨ ɨɧɬɨɥɨɝɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ 
ɧɚ ɛɚɡɟ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɫɨɡɞɚɧɢɸ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɭɱɟɛɧɵɯ ɤɭɪɫɨɜ, ɫɨɜɦɟɫɬɧɵɯ ɩɪɨɝɪɚɦɦ 
ɨɛɭɱɟɧɢɹ ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɚɤɚɞɟɦɢɱɟɫɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 
ɝɢɛɤɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ [60,61].  

 

1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɮɨɪɦɚɥɢɡɦɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɧɹɬɢɣ ɢ 

ɚɞɚɩɬɚɰɢɹ ɤ ɬɪɟɛɨɜɚɧɢɹɦ 

Ɏɨɪɦɚɥɢɡɚɰɢɹ - ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ 
ɨɬɨɛɪɚɠɟɧɢɟ ɫɨɞɟɪɠɚɬɟɥɶɧɨɝɨ ɡɧɚɧɢɹ ɜ ɡɧɚɤɨɜɨ - ɫɢɦɜɨɥɢɱɟɫɤɨɦ ɜɢɞɟ 
(ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɹɡɵɤɟ). Ʉ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɮɨɪɦɚɦ 
ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɬɪɚɞɢɰɢɨɧɧɨ ɨɬɧɨɫɹɬɫɹ ɩɪɨɞɭɤɰɢɨɧɧɚɹ, ɫɟɬɟɜɚɹ, 
ɮɪɟɣɦɨɜɚɹ, ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɦɨɞɟɥɢ, ɝɪɚɮɵ ɢ ɦɧɨɠɟɫɬɜɚ. ȼ ɷɬɨɦ ɪɹɞɭ, ɧɚ ɧɚɲ 
ɜɡɝɥɹɞ, ɩɪɢɟɦɥɟɦɨɣ ɮɨɪɦɨɣ ɨɬɨɛɪɚɠɟɧɢɹ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ 
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ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɩɨɞɯɨɞɢɬ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɩɚɪɚɞɢɝɦɚ, 
ɤɨɬɨɪɚɹ ɪɚɫɩɨɥɚɝɚɟɬ ɛɨɥɶɲɢɦ ɧɚɛɨɪɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɢ ɦɟɯɚɧɢɡɦɨɜ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ [62]. 

ȼ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɢɧɬɟɥɥɟɤɬɟ ɡɧɚɧɢɹ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ 
ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɹɦɢ. ɇɚ ɷɬɨɣ ɢɞɟɟ ɛɚɡɢɪɭɸɬɫɹ ɬɚɤɢɟ ɮɨɪɦɚɥɢɡɦɵ ɨɬɨɛɪɚɠɟɧɢɹ 
ɡɧɚɧɢɣ, ɤɚɤ ɮɪɟɣɦɵ, ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɹɡɵɤ ɨɛɴɟɤɬɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ UML, ɤɨɬɨɪɵɣ ɹɜɥɹɹɫɶ ɹɡɵɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɜ ɜɢɞɟ 
ɢɟɪɚɪɯɢɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɤɥɚɫɫɨɜ, ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɵɜɚɬɶ ɞɟɤɥɚɪɚɬɢɜɧɵɟ 
ɡɧɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

Ⱦɟɤɥɚɪɚɬɢɜɧɵɟ ɡɧɚɧɢɹ - ɷɬɨ ɡɧɚɧɢɹ ɨ ɦɢɪɟ ɡɚɞɚɱɢ, ɬɨ ɟɫɬɶ ɡɧɚɧɢɹ, 
ɨɩɢɫɵɜɚɸɳɢɟ ɫɜɨɣɫɬɜɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɪɟɲɚɟɬɫɹ ɩɨɫɬɚɜɥɟɧɧɚɹ 
ɡɚɞɚɱɚ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɮɨɪɦɚɥɢɡɦɵ ɥɢɲɟɧɵ ɮɨɪɦɚɥɶɧɨɣ 
ɫɟɦɚɧɬɢɤɢ, ɩɨɫɤɨɥɶɤɭ ɜɵɪɚɠɚɟɦɚɹ ɜ ɧɢɯ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɱɟɥɨɜɟɱɟɫɤɨɝɨ, ɚ ɧɟ ɞɥɹ ɦɚɲɢɧɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ Ɍɚɤɨɟ ɨɩɢɫɚɧɢɟ ɦɨɠɧɨ ɛɵɥɨ ɛɵ 
ɫɞɟɥɚɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɝɢɤɢ ɩɪɟɞɢɤɚɬɨɜ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. ɇɨ ɫ ɧɟɣ 
ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɨɛɥɟɦ: ɧɟɬ ɭɞɨɛɧɨɣ ɩɨɞɞɟɪɠɤɢ ɢɟɪɚɪɯɢɣ, ɧɟɬ ɭɞɨɛɧɵɯ 
ɫɪɟɞɫɬɜ ɨɩɢɫɚɧɢɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɤɥɚɫɫɨɜ, ɚ ɬɚɤɠɟ ɥɨɝɢɱɟɫɤɢɣ ɜɵɜɨɞ 
ɪɚɡɪɟɲɢɦ ɧɚɩɨɥɨɜɢɧɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɜ ɛɚɡɚɯ ɡɧɚɧɢɣ ɩɚɪɚɥɥɟɥɶɧɨ 
ɪɚɡɜɢɜɚɥɢɫɶ ɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɚɤɢɟ ɮɨɪɦɚɥɢɡɦɵ ɤɚɤ: 

  ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ ɢ ɮɪɟɣɦɵ, ɝɞɟ ɛɵɥɨ ɜɫɟ, ɤɪɨɦɟ ɮɨɪɦɚɥɶɧɨɣ 
ɫɟɦɚɧɬɢɤɢ; 

  ɥɨɝɢɤɚ ɩɪɟɞɢɤɚɬɨɜ, ɜ ɤɨɬɨɪɨɣ ɛɵɥɚ ɫɟɦɚɧɬɢɤɚ, ɧɨ ɧɟ ɛɵɥɨ ɭɞɨɛɧɵɯ 
ɫɪɟɞɫɬɜ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ. 

ȼ ɨɫɧɨɜɭ ɞɚɥɶɧɟɣɲɢɯ ɩɨɫɬɪɨɟɧɢɣ ɩɪɢɧɹɬɵ ɤɨɧɰɟɩɰɢɢ: 
  ɢɧɠɟɧɟɪɢɢ ɢ ɮɨɪɦɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ; 
  ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ; 
  ɨɛɴɟɤɬɧɨɝɨ ɢ ɩɨɪɨɠɞɚɸɳɟɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; 
  ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɧɵɯ ɚɛɫɬɪɚɤɰɢɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜ 

ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ. 
ɉɨɞ ɩɚɪɚɞɢɝɦɨɣ ɨɛɪɚɡɨɜɚɧɢɹ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɛɚɡɨɜɭɸ ɦɨɞɟɥɶ 

ɤɨɧɤɪɟɬɧɨɝɨ ɫɩɨɫɨɛɚ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜ 
ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɢ, ɜ ɰɟɥɨɦ, ɤɚɤ ɜɟɞɭɳɢɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ 
ɫɨɞɟɪɠɚɧɢɹ, ɮɨɪɦ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɫɩɨɫɨɛɨɜ ɨɛɭɱɟɧɢɹ. 

Ⱦɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ ɜ ɮɨɪɦɚɬɟ ɨɧɬɨɥɨɝɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɬɧɨɲɟɧɢɹ: 
"Ʉɨɦɩɨɡɢɰɢɹ", "Ⱥɝɪɟɝɚɰɢɹ" ɢ "Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ". 

ȼɜɨɞɢɦɵɟ ɞɚɥɟɟ ɩɪɚɜɢɥɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɨɫɧɨɜɚɧɵ ɧɚ ɫɥɟɞɭɸɳɢɯ 
ɤɨɧɰɟɩɰɢɹɯ: 

1) ɋɟɦɚɧɬɢɱɟɫɤɨɟ ɡɧɚɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɪɟɫɭɪɫɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɩɪɨɢɡɜɨɥɶɧɵɦ ɧɚɛɨɪɨɦ ɨɩɨɪɧɵɯ ɢ ɬɨɥɶɤɨ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ, 
ɤɚɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ ɩɨɞɥɟɠɢɬ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɜɨɢɦɢ ɞɨɱɟɪɧɢɦɢ ɩɨɧɹɬɢɹɦɢ. 
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2) ɉɨɧɹɬɢɟɦ (concept) ɧɚɡɨɜɟɦ ɥɸɛɭɸ ɦɵɫɥɶ, ɜ ɤɨɬɨɪɨɣ ɨɬɪɚɠɚɸɬɫɹ ɨɛɳɢɟ 
ɫɭɳɟɫɬɜɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɫɜɹɡɢ ɩɪɟɞɦɟɬɨɜ ɢ ɹɜɥɟɧɢɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ. 
ɉɨɧɹɬɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ "ɨɪɢɟɧɬɢɪɵ", ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɡɧɚɧɢɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɩɨɧɹɬɢɹ ɫɭɛɴɟɤɬɢɜɧɵ, ɬɚɤ ɤɚɤ ɢɯ 
ɫɟɦɚɧɬɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɬɟɤɫɬɨɦ ɩɪɢɦɟɧɟɧɢɹ. 

3) Ɉɧɬɨɥɨɝɢɹ - ɷɬɨ ɩɨɞɪɨɛɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɩɨɧɹɬɢɣɧɨɣ 
(ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɣ) ɫɬɪɭɤɬɭɪɵ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ.  

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɨɧɬɨɥɨɝɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɮɨɪɦɚɥɶɧɨɣ 
ɫɟɦɚɧɬɢɤɢ ɡɧɚɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɭɞɨɛɧɵɦɢ ɮɨɪɦɚɦɢ ɯɪɚɧɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɱɟɥɨɜɟɤɨɦ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɨɧɬɨɥɨɝɢɢ ɜɨɡɧɢɤɚɟɬ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ: 
 ɫɨɜɦɟɫɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɳɟɟ ɩɨɧɢɦɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢɧɮɨɪɦɚɰɢɢ;  
 ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɧɢɹ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;  
 ɨɬɞɟɥɹɬɶ ɡɧɚɧɢɹ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɨɬ ɨɩɟɪɚɬɢɜɧɵɯ ɡɧɚɧɢɣ;  
 ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɡɧɚɧɢɣ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 
4) Ɉɧɬɨɥɨɝɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɪɨɣɤɚ ɦɧɨɠɟɫɬɜ: Om = < C, R, F >, ɝɞɟ ɋ - 

ɦɧɨɠɟɫɬɜɨ ɩɨɧɹɬɢɣ (ɬɟɪɦɢɧɨɜ) ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ; R - ɦɧɨɠɟɫɬɜɨ ɨɬɧɨɲɟɧɢɣ 
ɦɟɠɞɭ ɩɨɧɹɬɢɹɦɢ; F - ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɬɨɪɵɯ ɡɚɞɚɧɵ ɧɚ ɨɬɧɨɲɟɧɢɹɯ ɦɟɠɞɭ ɩɨɧɹɬɢɹɦɢ ɜ ɨɧɬɨɥɨɝɢɢ.  

5) Ɋɨɞɢɬɟɥɶɫɤɨɟ ɩɨɧɹɬɢɟ - ɤɚɤ ɩɪɨɞɭɤɬ ɚɛɫɬɪɚɝɢɪɨɜɚɧɢɹ, ɟɫɬɶ ɚɛɫɬɪɚɤɬɧɵɣ 
ɤɨɦɩɨɧɟɧɬ ɨɛɳɟɝɨ ɯɚɪɚɤɬɟɪɚ, ɜɵɪɚɠɚɸɳɢɣ ɨɛɳɧɨɫɬɶ ɞɥɹ ɜɫɟɯ ɫɜɨɢɯ ɞɨɱɟɪɧɢɯ 
ɩɨɧɹɬɢɣ. ȼ ɞɚɥɶɧɟɣɲɢɯ ɩɨɫɬɪɨɟɧɢɹɯ ɩɨɞ ɪɨɞɢɬɟɥɶɫɤɢɦ ɩɨɧɹɬɢɟɦ ɛɭɞɟɦ 
ɩɨɧɢɦɚɬɶ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ. 

6) ɗɤɡɟɦɩɥɹɪɨɦ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɤɨɧɟɱɧɨɟ 
ɦɧɨɠɟɫɬɜɨ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɨɧɬɨɥɨɝɢɢ, ɫɜɹɡɚɧɧɵɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ 
ɨɬɧɨɲɟɧɢɹɦɢ "Ʉɨɦɩɨɡɢɰɢɹ", "Ⱥɝɪɟɝɚɰɢɹ" ɢ "Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ", ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɟɦɚɧɬɢɱɟɫɤɚɹ ɢɞɟɧɬɢɱɧɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɫ ɟɝɨ ɪɨɞɢɬɟɥɶɫɤɢɦ ɩɨɧɹɬɢɟɦ. 

7) ȼɢɡɭɚɥɶɧɨ ɨɧɬɨɥɨɝɢɸ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɝɪɚɮɨɦ - G, 
ɜɟɪɲɢɧɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɩɨɧɹɬɢɹ, ɚ ɪɟɛɪɚɦɢ - ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. 
Ʉɨɪɧɟɜɚɹ ɜɟɪɲɢɧɚ ɝɪɚɮɚ - ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ, ɢɞɟɧɬɢɮɢɤɚɰɢɹ 
ɤɨɬɨɪɨɝɨ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɭɪɨɜɧɹɦɢ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ 
ɢɟɪɚɪɯɢɢ, ɜ ɤɨɬɨɪɵɯ ɥɸɛɨɟ ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɟ ɩɨɧɹɬɢɟ 
ɹɜɥɹɟɬɫɹ ɜɢɫɹɱɟɣ ɜɟɪɲɢɧɨɣ, ɬɨ ɟɫɬɶ ɜɟɪɲɢɧɨɣ, ɧɟ ɢɦɟɸɳɟɣ ɫɜɨɢɯ ɞɨɱɟɪɧɢɯ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ. 

8) Ⱦɥɹ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɢɫɩɨɥɶɡɭɟɦ ɤɚɬɟɝɨɪɢɸ 
"ɋɟɦɚɧɬɢɱɟɫɤɚɹ ɢɞɟɧɬɢɱɧɨɫɬɶ", ɞɥɹ ɤɨɬɨɪɨɣ ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɩɪɟɞɟɥɟɧɢɹ 
ɮɭɧɤɰɢɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ: 

Ɉɩɪɟɞɟɥɟɧɢɟ 1. Ɉɬɧɨɲɟɧɢɟ "Ʉɨɦɩɨɡɢɰɢɹ" - ɨɬɧɨɲɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ 
ɨɬɪɚɠɚɟɬɫɹ ɫɜɨɣɫɬɜɨ ɨɛɳɧɨɫɬɢ ɞɥɹ ɞɨɱɟɪɧɟɝɨ ɩɨɧɹɬɢɹ, ɢ ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ 
ɩɪɢɫɭɬɫɬɜɢɹ ɞɨɱɟɪɧɟɝɨ ɩɨɧɹɬɢɹ ɜɨ ɜɫɟɯ ɷɤɡɟɦɩɥɹɪɚɯ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 2. Ɉɬɧɨɲɟɧɢɟ "Ⱥɝɪɟɝɚɰɢɹ" - ɨɬɧɨɲɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ 
ɨɬɪɚɠɚɟɬɫɹ ɫɜɨɣɫɬɜɨ ɨɛɳɧɨɫɬɢ ɞɥɹ ɞɨɱɟɪɧɟɝɨ ɩɨɧɹɬɢɹ, ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɨɫɬɶ 
ɩɪɢɫɭɬɫɬɜɢɹ ɞɨɱɟɪɧɟɝɨ ɩɨɧɹɬɢɹ ɜ ɷɤɡɟɦɩɥɹɪɚɯ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ 3. Ɉɬɧɨɲɟɧɢɟ "Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ" - ɨɬɧɨɲɟɧɢɟ, ɜ 
ɤɨɬɨɪɨɦ ɨɬɪɚɠɚɟɬɫɹ ɫɜɨɣɫɬɜɨ ɢɡɦɟɧɱɢɜɨɫɬɢ ɞɨɱɟɪɧɟɝɨ ɩɨɧɹɬɢɹ ɢ 
ɧɟɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɷɤɡɟɦɩɥɹɪɚɯ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ.  

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɫɩɟɰɢɮɢɤɚɰɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɨɬɧɨɲɟɧɢɣ ɧɚɞ 
ɩɨɧɹɬɢɹɦɢ ɨɧɬɨɥɨɝɢɢ ɛɵɥɨ ɜɜɟɞɟɧɨ ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ – 
ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɧɨɬɚɰɢɹ ɧɚ ɨɫɧɨɜɟ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɣ. 

1) ɋɟɦɚɧɬɢɤɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɫɩɟɰɢɮɢɤɚɰɢɹ ɨɬɧɨɲɟɧɢɹ "Ʉɨɦɩɨɡɢɰɢɹ" 
ɋɱɢɬɚɟɦ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ "Ʉɨɦɩɨɡɢɰɢɹ" ɩɨɪɨɠɞɚɟɬ ɧɚɛɨɪ ɨɛɹɡɚɬɟɥɶɧɵɯ 

ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ɪɨɞɢɬɟɥɶɫɤɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɨɧɹɬɢɟɦ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ. 

Ⱦɚɧɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɹɡɚɬɟɥɶɧɵɯ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ, 
ɩɪɢɞɚɜɚɹ ɢɦ ɧɟɤɨɬɨɪɭɸ ɭɧɢɤɚɥɶɧɨɫɬɶ. Ⱥɧɚɥɨɝɢɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɹɡɵɤɟ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɢ UML ɫ ɬɚɤɢɦ ɠɟ ɧɚɡɜɚɧɢɟɦ. 

ȿɫɥɢ ɪɨɞɢɬɟɥɶɫɤɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɧɟɨɛɹɡɚɬɟɥɶɧɵɦ, ɬɨɝɞɚ ɨɧɨ ɧɟ ɦɨɠɟɬ 
ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɨ ɞɚɥɶɧɟɣɲɟɣ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɱɬɨ ɫɩɪɚɜɟɞɥɢɜɨ ɢ ɞɥɹ ɥɸɛɨɝɨ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ. 

ɉɭɫɬɶ Ci - ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɨɝɞɚ Ci, ɤɚɤ ɤɨɦɩɨɡɢɰɢɹ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ, ɦɨɠɟɬ ɛɵɬɶ ɨɬɨɛɪɚɠɟɧɚ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ 
ɡɧɚɧɢɹ:  

 
Ci <= *Ci1 *Ci2 ... *Cik;      (1.1) 

 
ɝɞɟ ɫɢɦɜɨɥ '*' ɨɛɨɡɧɚɱɚɟɬ ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci.  
ȼ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɫɢɦɜɨɥ '<=' ɨɛɨɡɧɚɱɚɟɬ ɨɬɧɨɲɟɧɢɟ «ɂɦɩɥɢɤɚɰɢɹ» - 

ɷɬɨ ɨɬɧɨɲɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɛɨɪ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ Ci1,Ci2, ...,Cik 
ɜɥɟɱɟɬ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci. ɂɦɩɥɢɤɚɰɢɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɩɪɢɱɢɧɧɨɫɬɶɸ.  

2)  ɋɟɦɚɧɬɢɤɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɫɩɟɰɢɮɢɤɚɰɢɹ ɨɬɧɨɲɟɧɢɹ "Ⱥɝɪɟɝɚɰɢɹ" 
Ɉɬɧɨɲɟɧɢɟ "Ⱥɝɪɟɝɚɰɢɹ" - ɷɬɨ ɫɨɱɟɬɚɧɢɟ ɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ 

ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɪɨɞɢɬɟɥɶɫɤɨɟ 
ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɨɧɹɬɢɟɦ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ.  

Ⱦɚɧɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɹɡɚɬɟɥɶɧɵɯ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɪɨɞɢɬɟɥɶɫɤɨɝɨ 
ɩɨɧɹɬɢɹ. Ⱥɧɚɥɨɝɢɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɹɡɵɤɟ ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɢ UML ɫ ɬɚɤɢɦ ɠɟ ɧɚɡɜɚɧɢɟɦ. 

ȿɫɥɢ ɪɨɞɢɬɟɥɶɫɤɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɧɟɨɛɹɡɚɬɟɥɶɧɵɦ, ɬɨɝɞɚ ɨɧɨ ɧɟ ɦɨɠɟɬ 
ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɨ ɞɚɥɶɧɟɣɲɟɣ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɱɬɨ ɫɩɪɚɜɟɞɥɢɜɨ ɢ ɞɥɹ ɥɸɛɨɝɨ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ.  

ɉɭɫɬɶ Ci - ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ, ɬɨɝɞɚ ɚɝɪɟɝɚɰɢɹ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ, ɦɨɠɟɬ ɛɵɬɶ ɨɬɨɛɪɚɠɟɧɚ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ 
ɡɧɚɧɢɹ:  
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Ci <= *Ci1 +Ci2 ... *Cik;      (1.2) 

 
ɝɞɟ ɫɢɦɜɨɥ '+' ɨɛɨɡɧɚɱɚɟɬ ɧɟɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ 

ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci, ɚ ɨɛɹɡɚɬɟɥɶɧɵɟ ɩɨɧɹɬɢɹ Ci1 ɢ Cik 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ. 

3) ɋɟɦɚɧɬɢɤɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɫɩɟɰɢɮɢɤɚɰɢɹ ɨɬɧɨɲɟɧɢɹ 
"Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ " 

Ɉɬɧɨɲɟɧɢɟ "Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ" - ɨɩɪɟɞɟɥɟɧɨ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɫɨɱɟɬɚɧɢɣ ɨɛɹɡɚɬɟɥɶɧɵɯ, ɥɢɛɨ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɣ ɨɛɹɡɚɬɟɥɶɧɵɯ ɢ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ ɩɨɧɹɬɢɣ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ɪɨɞɢɬɟɥɶɫɤɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɨɧɹɬɢɟɦ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ. 

ȼ ɨɬɧɨɲɟɧɢɢ «Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ», ɬɚɤɠɟ ɤɚɤ ɢ ɜ ɨɬɧɨɲɟɧɢɢ 
«Ⱥɝɪɟɝɚɰɢɹ», ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɹɡɚɬɟɥɶɧɵɯ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ 
ɩɨɧɹɬɢɣ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɩɨɧɹɬɢɹ. 

ɉɭɫɬɶ Ci - ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɨɝɞɚ ɢɞɟɧɬɢɮɢɤɚɰɢɸ Ci 
ɱɟɪɟɡ ɨɬɧɨɲɟɧɢɟ «Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ», ɦɨɠɧɨ ɨɬɨɛɪɚɡɢɬɶ ɨɞɧɢɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɞɨɩɭɫɬɢɦɵɯ ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɹ:  

 
Ci <= *Ci1 ~ + Ci2;     (1.3) 

 
ɝɞɟ ɫɢɦɜɨɥ '~' - ɬɢɥɶɞɚ, ɨɛɨɡɧɚɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɵɛɨɪɚ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ Ci1, ɥɢɛɨ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ Ci2, ɢɥɢ  
 

Ci <= *Ci1 ~ * Ci2;      (1.4) 
 
ɤɚɤ ɜɨɡɦɨɠɧɨɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɵɛɨɪɚ ɨɞɧɨɝɨ ɢɡ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɨɧɹɬɢɣ 

- Ci1, Ci2 . 
ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪɵ ɜɨɡɦɨɠɧɵɯ ɫɥɭɱɚɟɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ 

Ci ɫɥɟɞɭɸɳɢɦɢ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɹ: 
1) Ci<=*Ci1*Ci2*Ci3; ɜ ɞɚɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ Ci - 

ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɢɡ ɬɪɟɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɞɨɱɟɪɧɢɣ ɩɨɧɹɬɢɣ. ȼ 
ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɟ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ ɞɨɥɠɧɵ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

2) Ci<=*Ci1*Ci2+Ci3; ɜ ɞɚɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ Ci - 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɢɡ ɞɜɭɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɚɝɪɟɝɚɰɢɟɣ ɨɞɧɨɝɨ 
ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ. ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ 
ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

3) Ci<=*Ci1*Ci2~+Ci3; ɜ ɞɚɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ Ci - 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɢɡ ɞɜɭɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɚɝɪɟɝɚɰɢɟɣ ɨɞɧɨɝɨ 
ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ, ɩɪɢɱɟɦ ɞɥɹ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɨɧɹɬɢɹ Ci2 ɢ 
ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɨɧɹɬɢɹ Ci3 ɫɭɳɟɫɬɜɭɟɬ ɚɥɶɬɟɪɧɚɬɢɜɚ ɜɵɛɨɪɚ. ȼ ɷɬɨɦ 



24 
 

ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɟ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

4) Ci<=*Ci1+Ci2~+Ci3; ɜ ɞɚɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ Ci - 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɨɧɹɬɢɟɦ Ci1 ɢ ɚɝɪɟɝɚɰɢɟɣ ɢɡ ɞɜɭɯ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ Ci2 ɢ Ci3, ɞɥɹ ɩɨɫɥɟɞɧɢɯ ɤɨɬɨɪɵɯ 
ɫɭɳɟɫɬɜɭɟɬ ɚɥɶɬɟɪɧɚɬɢɜɚ ɜɵɛɨɪɚ. ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɨɟ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɟ ɩɨɧɹɬɢɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ 
ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ. 

5) Ci<=*Ci1*Ci2~*Ci3; ɜ ɞɚɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ Ci - 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɢɡ ɬɪɟɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ, 
ɩɪɢɱɟɦ ɞɥɹ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɨɧɹɬɢɣ Ci2 ɢ Ci3 ɫɭɳɟɫɬɜɭɟɬ ɚɥɶɬɟɪɧɚɬɢɜɚ ɜɵɛɨɪɚ. 
ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɟ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

6) Ci<=*Ci1(*C1+C2)*Ci2; ɜ ɞɚɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ 
Ci - ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɢɡ ɞɜɭɯ ɨɛɹɡɚɬɟɥɶɧɵɯ Ci1 ɢ Ci2 ɞɨɱɟɪɧɢɯ 
ɩɨɧɹɬɢɣ, ɝɞɟ ɨɛɹɡɚɬɟɥɶɧɨɟ ɩɨɧɹɬɢɟ Ci1 ɤɨɧɤɪɟɬɢɡɢɪɭɟɬɫɹ ɧɚɛɨɪɨɦ ɢɡ 
ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɞɨɱɟɪɧɟɝɨ ɩɨɧɹɬɢɹ C1 ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɞɨɱɟɪɧɟɝɨ ɩɨɧɹɬɢɹ C2, 
ɫɟɦɚɧɬɢɱɟɫɤɚɹ ɬɪɚɤɬɨɜɤɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɟɧɚ ɜ ɤɨɧɬɟɤɫɬɟ ɨɛɹɡɚɬɟɥɶɧɨɝɨ 
ɩɨɧɹɬɢɹ Ci1. ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɟ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ 
ɩɨɧɹɬɢɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

7) Ci<=*Ci1(*C1~+C2)+Ci3; ɜ ɞɚɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ 
Ci - ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɢɡ ɨɛɹɡɚɬɟɥɶɧɨɝɨ Ci1 ɢ ɚɝɪɟɝɚɰɢɟɣ 
ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ Ci3 ɞɨɱɟɪɧɢɯ ɩɨɧɹɬɢɣ, ɩɪɢɱɟɦ ɨɛɹɡɚɬɟɥɶɧɨɟ ɩɨɧɹɬɢɟ Ci1 
ɢɦɟɟɬ ɫɜɨɣ ɭɪɨɜɟɧɶ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɤɚɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɜɵɛɨɪɚ ɨɛɹɡɚɬɟɥɶɧɨɝɨ C1, 
ɥɢɛɨ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɨɧɹɬɢɹ C2, ɫɟɦɚɧɬɢɱɟɫɤɚɹ ɬɪɚɤɬɨɜɤɚ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɟɧɚ ɜ ɤɨɧɬɟɤɫɬɟ ɩɨɧɹɬɢɹ Ci1.  ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ 
ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɨɣ ɩɨɧɹɬɢɣ ɢɡ ɞɜɭɯ ɭɪɨɜɧɟɣ, ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ 
ɩɨɧɹɬɢɹɦɢ ɤɨɬɨɪɨɣ ɩɨɡɜɨɥɹɸɬ: 

  ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɧɚɛɨɪɚɦɢ 
ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ;  

  ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɨɣ ɢɡ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ, ɧɚɞɟɥɟɧɧɵɯ ɫɜɨɣɫɬɜɚɦɢ ɨɛɳɧɨɫɬɢ ɢ 
ɢɡɦɟɧɱɢɜɨɫɬɢ; 

  ɩɪɟɞɫɬɚɜɥɹɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɩɢɫɚɧɢɹ ɷɤɡɟɦɩɥɹɪɨɜ 
ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɫ ɩɨɦɨɳɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ;  

  ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɨɧɬɨɥɨɝɢɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɢɫɰɢɩɥɢɧɵ.  

ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci, 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɨɝɨ ɩɨɧɹɬɢɹɦɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ - Ci1, Ci2 , Ci3 ɢ Ci4 , ɢɡ ɤɨɬɨɪɵɯ 
Ci2 ɨɩɪɟɞɟɥɹɟɬ ɫɟɦɚɧɬɢɱɟɫɤɢɣ ɤɨɧɬɟɤɫɬ ɩɨɧɹɬɢɣ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ - C1,C2. 
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Ɋɢɫɭɧɨɤ 1.1 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci 
 

ȼɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci ɢɦɟɟɬ ɜɢɞ:  
 

Ci <=*Ci1*Ci2(*C1~+C2)*Ci3+Ci4;     (1.5) 
 
ɝɞɟ ɫɢɦɜɨɥ '~' - ɬɢɥɶɞɚ ɜ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɨɬɧɨɲɟɧɢɟ 

"ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ" ɞɥɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ C1 ɢ 
C2.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɨɧɹɬɢɣɧɵɯ ɝɪɚɮɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɫɪɟɞɚ Cytoscape.js, ɜ 
ɤɨɬɨɪɨɣ ɨɛɹɡɚɬɟɥɶɧɨɟ ɩɨɧɹɬɢɟ ɢɡɨɛɪɚɠɚɟɬɫɹ ɡɚɤɪɚɲɟɧɧɵɦ ɤɪɭɝɨɦ, 
ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ - ɧɟ ɡɚɤɪɚɲɟɧɧɵɦ, ɚ ɨɬɧɨɲɟɧɢɟ "ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ" - 
ɩɭɧɤɬɢɪɧɨɣ ɫɬɪɟɥɤɨɣ.  

 

1.3 ɂɧɠɟɧɟɪɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

Ɇɟɬɨɞɢɤɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɢɧɠɟɧɟɪɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ, ɢɦɟɟɬ ɰɟɥɶɸ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɚɥɢɡɚɰɢɸ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɢ ɩɪɨɝɪɚɦɦ ɧɚ 
ɨɫɧɨɜɟ ɫɟɦɟɣɫɬɜɚ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. Ɉɛɳɧɨɫɬɶ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɬɞɟɥɶɧɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 
ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɯɨɠɟɫɬɶ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɧɢɹ, 
ɧɚɤɨɩɥɟɧɧɵɟ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɪɚɡɪɚɛɨɬɚɜɲɢɦ ɤɭɪɫɵ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɤɨɦɩɥɟɤɫɵ ɞɢɫɰɢɩɥɢɧ, ɦɨɝɭɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɦɨɱɶ ɟɦɭ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɧɨɜɵɯ 
ɤɭɪɫɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɫɦɟɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɇɚɤɨɩɥɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɧɚɧɢɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɜɢɞɟ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ 
ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢ ɢɯ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɧɨɜɵɯ ɤɭɪɫɨɜ ɩɨɦɨɠɟɬ ɝɢɛɤɨ ɮɨɪɦɢɪɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
ɬɪɟɧɞɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɱɟɛɧɵɟ ɩɪɨɝɪɚɦɦɵ.  

Ɇɨɠɧɨ ɩɪɢɜɟɫɬɢ ɩɪɢɦɟɪ ɤɭɪɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɢ 
ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɫɟɬɹɦɢ, ɡɧɚɧɢɟɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɵɯ, ɫ ɩɨɹɜɥɟɧɢɟɦ 
ɨɛɥɚɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɫɨɫɬɚɜɢɥɢ ɛɚɡɨɜɵɣ ɡɧɚɧɢɟɜɵɣ ɤɨɧɬɟɤɫɬ ɤɭɪɫɚ "Ɉɛɥɚɱɧɵɟ 
ɜɵɱɢɫɥɟɧɢɹ". 

 

1.4 Ɏɨɪɦɚɥɢɡɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ - ɪɚɡɥɢɱɢɦɨɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɜɨɣɫɬɜɨ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɦɵɣ ɢ 
ɞɨɫɬɭɩɧɵɣ ɚɫɩɟɤɬ ɩɨɧɹɬɢɹ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ 
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ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɚɠɧɨɟ ɫɜɨɣɫɬɜɨ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɛɨɡɧɚɱɚɬɶ 
ɫɯɨɞɫɬɜɚ ɢ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɷɤɡɟɦɩɥɹɪɚɦɢ ɩɨɧɹɬɢɹ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɡɚɦɟɧɢɦɵ ɩɪɢ ɮɨɪɦɭɥɢɪɨɜɚɧɢɢ ɤɪɚɬɤɨɝɨ ɨɩɢɫɚɧɢɹ 
ɫɜɨɣɫɬɜ ɩɨɧɹɬɢɹ ɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɷɤɡɟɦɩɥɹɪɚɦɢ ɩɨɧɹɬɢɹ.  

ɉɨɞ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ Fm ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɦɨɞɟɥɶ ɫ 
ɨɛɨɛɳɟɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɢɡɦɟɧɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɧɹɬɢɹ, ɚ ɬɚɤɠɟ 
ɥɨɝɢɱɟɫɤɢɦ ɨɛɨɫɧɨɜɚɧɢɟɦ ɤɨɦɩɨɡɢɰɢɢ ɢ ɚɝɪɟɝɚɰɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɫɜɨɣɫɬɜ ɩɨɧɹɬɢɹ ɢ ɟɝɨ ɷɤɡɟɦɩɥɹɪɨɜ. ȼ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɮɢɤɫɢɪɭɸɬɫɹ ɜɫɟ ɫɜɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɤɚɫɚɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɤɨɦɩɨɧɟɧɬ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢ ɢɯ ɩɨɜɬɨɪɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

ɋɩɟɰɢɮɢɤɚɰɢɹ ɩɨɧɹɬɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
(feature), ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɩɨɞɱɢɧɟɧɵ ɮɨɪɦɚɥɢɡɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, 
ɜɜɟɞɟɧɧɵɦ ɜɵɲɟ ɞɥɹ ɨɧɬɨɥɨɝɢɢ.  

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ - ɷɬɨ ɧɟɩɪɟɪɵɜɧɵɣ ɢɬɟɪɚɬɢɜɧɵɣ ɩɪɨɰɟɫɫ, 
ɫɨɫɬɨɹɳɢɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 

  ɚɧɚɥɢɡ ɨɛɳɧɨɫɬɢ ɢ ɪɚɡɥɢɱɢɹ ɧɚ ɫɜɨɣɫɬɜɚɯ ɩɨɧɹɬɢɹ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɟɝɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ; 

  ɫɬɪɭɤɬɭɪɢɡɚɰɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɧɹɬɢɹ ɜ ɪɚɦɤɚɯ 
ɨɧɬɨɥɨɝɢɢ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧɚ ɨɛɹɡɚɬɟɥɶɧɵɟ, ɧɟɨɛɹɡɚɬɟɥɶɧɵɟ ɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ; 

  ɚɧɚɥɢɡ ɞɨɩɭɫɬɢɦɵɯ ɫɨɱɟɬɚɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɜɡɚɢɦɨɫɜɹɡɟɣ ɦɟɠɞɭ 
ɧɢɦɢ ɞɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɩɨɧɹɬɢɹ, ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɯɚɧɢɡɦɨɜ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɩɨɢɫɤɚ ɧɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ;  

  ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɜɟɞɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ, ɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɝɪɚɧɢɱɟɧɢɣ, ɩɪɚɜɢɥ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɟɠɞɭ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɨɬɤɪɵɬɵɯ ɢ ɡɚɤɪɵɬɵɯ ɫɜɨɣɫɬɜ ɢ ɩɪɢɨɪɢɬɟɬɨɜ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɇɚ ɪɢɫɭɧɤɟ 1.2 ɩɨɤɚɡɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ Fm ɩɨɧɹɬɢɹ ɋi.  
 

 
 

Ɋɢɫɭɧɨɤ 1.2 - ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨɧɹɬɢɹ ɋi. 
 

Ɂɞɟɫɶ ɦɵ ɜɢɞɢɦ, ɱɬɨ ɩɨɧɹɬɢɟ ɋi ɟɫɬɶ ɤɨɦɩɨɡɢɰɢɹ ɨɛɹɡɚɬɟɥɶɧɵɯ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ fi1 ɢ fi2, ɩɪɢɱɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ fi1 ɢɦɟɟɬ ɫɜɨɣ 
ɭɪɨɜɟɧɶ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɤɚɤ ɤɨɦɩɨɡɢɰɢɹ ɞɨɱɟɪɧɢɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
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f1 ɢ f2. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɡɟɦɩɥɹɪɚɦɢ ɩɨɧɹɬɢɹ ɋi ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɫɬɢɦɵɟ ɧɚɛɨɪɵ 
ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ:  {fi1, f1,f2, fi2}. 

 ɋɩɟɰɢɮɢɤɚɰɢɸ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ 
ɧɚɡɨɜɟɦ ɜɵɪɚɠɟɧɢɟɦ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: Ci 
<= *fi1(*f1*f2)*fi2 ; 

ɋɜɨɣɫɬɜɨ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɹ ɦɨɠɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ ɫɨɱɟɬɚɧɢɟɦ 
ɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɥɢɛɨ ɤɚɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɦɟɠɞɭ 
ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɥɢɛɨ ɤɚɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɦɟɠɞɭ 
ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɤɚɤ ɢɡɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 1.3. 

 

 
 

Ɋɢɫɭɧɨɤ 1.3 - Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɜɨɣɫɬɜɚ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɹ ɫ ɩɨɦɨɳɶɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

 
ɉɪɢɜɟɞɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.3 ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɛɭɞɟɬ ɨɬɨɠɞɟɫɬɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ 
ɫɩɟɰɢɮɢɤɚɰɢɢ:  

 
Ci <= *fi1 ~*fi2 *fi3 ~*fi4 ~+fi5;      (1.6) 

 
ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɫɩɟɰɢɮɢɤɚɰɢɢ ɭ ɩɨɧɹɬɢɹ ɋi ɟɫɬɶ ɞɜɚ ɧɚɛɨɪɚ 

ɨɛɹɡɚɬɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɵɛɨɪɨɦ - ɧɚɛɨɪ ɢɡ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ fi1 ɢ fi2, ɢ ɧɚɛɨɪ ɢɡ ɨɛɹɡɚɬɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ fi3, fi4 ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ fi5 ɫ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɵɛɨɪɨɦ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɷɤɡɟɦɩɥɹɪɨɜ ɨɩɨɪɧɨɝɨ 
ɩɨɧɹɬɢɹ ɋi: {C i , f i 1 ,fi3} ,  {ɋ i , f i 1 ,fi4}, {ɋ i , fi1, fi5}, {ɋ i , fi2, fi3}, {ɋ i , fi2,fi4} ɢɥɢ 
{ɋ i , fi2,fi5}. 

Ɋɚɫɫɦɨɬɪɢɦ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɜɜɟɞɟɧɧɵɯ ɩɪɚɜɢɥ, ɨɬɧɨɲɟɧɢɣ ɢ ɫɬɪɭɤɬɭɪ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɞɥɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɧɚ ɩɪɢɦɟɪɟ 
ɧɟɤɨɬɨɪɨɣ ɞɢɫɰɢɩɥɢɧɵ D.  

ɉɪɟɞɫɬɚɜɢɦ Ɉm - ɨɧɬɨɥɨɝɢɸ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɞɢɫɰɢɩɥɢɧɵ, 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ Fm ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɢ ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ȼɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
1. t(D) = (C1, ... Ci, ... ,Cn) - ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ t -ɣ ɬɟɦɵ 

ɞɢɫɰɢɩɥɢɧɵ D;  
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2. Ɉm - ɨɧɬɨɥɨɝɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ t -ɣ ɬɟɦɵ 
ɞɢɫɰɢɩɥɢɧɵ D; 

3. ɄE - ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ t -ɣ ɬɟɦɵ 
ɞɢɫɰɢɩɥɢɧɵ D; 

4. Fm - ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ t -ɣ 
ɬɟɦɵ ɞɢɫɰɢɩɥɢɧɵ D. 

Ʉɨɧɬɟɤɫɬ - (ɨɬ ɥɚɬ. contextus - ɫɰɟɩɥɟɧɢɟ, ɫɨɟɞɢɧɟɧɢɟ, ɫɜɹɡɶ) - 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɤɨɧɱɟɧɧɵɣ ɩɨ ɫɦɵɫɥɭ ɨɬɪɵɜɨɤ ɬɟɤɫɬɚ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ 
ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ ɢ ɤɨɧɤɪɟɬɧɨ ɜɵɹɜɥɹɟɬɫɹ ɫɦɵɫɥ ɢ ɡɧɚɱɟɧɢɟ ɨɬɞɟɥɶɧɨ ɜɯɨɞɹɳɟɝɨ 
ɜ ɧɟɝɨ ɫɥɨɜɚ, ɮɪɚɡɵ, ɫɨɜɨɤɭɩɧɨɫɬɢ ɮɪɚɡ. 

ȼ ɧɚɲɢɯ ɩɨɫɬɪɨɟɧɢɹɯ ɩɨɞ ɤɨɧɬɟɤɫɬɨɦ: 
  m-ɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ t –ɸ ɬɟɦɭ ɞɢɫɰɢɩɥɢɧɵ;  
  t –ɣ ɬɟɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɞɢɫɰɢɩɥɢɧɭ D, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɞɚɧɧɚɹ 

ɬɟɦɚ;  
  ɨɧɬɨɥɨɝɢɢ, ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɭɞɟɦ 

ɩɨɧɢɦɚɬɶ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ t -ɣ ɬɟɦɵ ɞɢɫɰɢɩɥɢɧɵ D. 
Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɩɨɞ "ɤɨɧɬɟɤɫɬɨɦ" ɩɨɧɢɦɚɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɩɨɧɹɬɢɣɧɨɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɥɸɛɨɟ ɩɨɧɹɬɢɟ ɧɚɞɟɥɹɟɬɫɹ 
ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɨɛɳɧɨɫɬɶɸ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɪɢɫɭɳɢɦɢ 
ɞɚɧɧɨɦɭ ɤɨɧɬɟɤɫɬɭ.  

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ: 
  ɨɪɝɚɧɢɡɚɰɢɹ ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɢ ɫɩɟɰɢɮɢɤɚɰɢɹ 

ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ; 
  ɨɪɝɚɧɢɡɚɰɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɢ 

ɫɩɟɰɢɮɢɤɚɰɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜɵɪɚɠɟɧɢɟɦ ɫɩɟɰɢɮɢɤɚɰɢɢ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɝɨ ɩɪɢɦɟɪɚ ɩɪɢɦɟɧɟɧɢɹ ɜɜɟɞɟɧɧɵɯ ɮɨɪɦɚɥɢɡɦɨɜ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɨɧɬɨɥɨɝɢɢ ɢ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ ɩɨɧɹɬɢɹ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɟɟ ɜɵɪɚɠɟɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ, 
ɪɚɫɫɦɨɬɪɢɦ ɬɟɦɭ: "ɍɤɚɡɚɬɟɥɶ ɜ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋɢ" ɞɢɫɰɢɩɥɢɧɵ 
"Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ", ɱɢɬɚɟɦɨɣ ɧɚ ɩɟɪɜɨɦ ɤɭɪɫɟ ɫɬɭɞɟɧɬɚɦ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ "ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ".  

ȼ ɞɚɧɧɨɣ ɬɟɦɟ ɜɵɞɟɥɢɦ ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ, ɩɪɟɞɫɬɚɜɢɦ ɢɯ ɨɧɬɨɥɨɝɢɢ, 
ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɢ ɪɚɫɫɦɨɬɪɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ 
ɩɨɧɹɬɢɣ.  

Ɋɚɫɫɦɨɬɪɢɦ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɬɟɦɵ ɋ - "ɍɤɚɡɚɬɟɥɶ ɧɚ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ". 
ɂɞɟɧɬɢɮɢɰɢɪɭɸɳɢɦɢ ɩɨɧɹɬɢɹɦɢ ɞɥɹ ɋ ɹɜɥɹɸɬɫɹ: ɋ1 - "ɍɤɚɡɚɬɟɥɶ ɧɚ 
ɫɬɚɬɢɱɟɫɤɢɣ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ" ɢ C2 - "ɍɤɚɡɚɬɟɥɶ ɧɚ ɞɢɧɚɦɢɱɟɫɤɢɣ ɨɛɴɟɤɬ 
ɩɪɨɝɪɚɦɦɵ", ɱɬɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ: C<=+C1*C2; 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɨɧɹɬɢɹ ɋ1 ɢ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɨɧɹɬɢɹ ɋ2.  

Ⱦɚɥɟɟ, ɩɪɟɞɫɬɚɜɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ 
"ɍɤɚɡɚɬɟɥɶ ɧɚ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ", ɜɤɥɸɱɚɸɳɭɸ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  

  f1 - ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɭɤɚɡɚɬɟɥɶɧɨɝɨ ɬɢɩɚ,  
  f2 - ɩɪɹɦɨɣ ɞɨɫɬɭɩ ɤ ɨɛɴɟɤɬɭ ɩɪɨɝɪɚɦɦɵ, 
  f3 - ɤɨɫɜɟɧɧɵɣ ɞɨɫɬɭɩ ɤ ɨɛɴɟɤɬɭ ɩɪɨɝɪɚɦɦɵ, 



29 
 

  f4 - ɨɩɟɪɚɰɢɢ ɧɚɞ ɭɤɚɡɚɬɟɥɹɦɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ - 

"ɍɤɚɡɚɬɟɥɶ ɧɚ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ" ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ 
ɫɩɟɰɢɮɢɤɚɰɢɢ:  

 
C<=*f1+f2*f3*f4;       (1.7) 

 
ɤɚɤ ɤɨɦɩɨɡɢɰɢɸ ɨɛɹɡɚɬɟɥɶɧɵɯ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ f1, f3, f4, 

ɢ ɚɝɪɟɝɚɰɢɸ ɧɟɨɛɹɡɚɬɟɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ f2. 
ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɨɤɚɡɚɧ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C - 

"ɍɤɚɡɚɬɟɥɶ ɧɚ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ": 
 

 
 

Ɋɢɫɭɧɨɤ 1.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C 
 

Ⱦɥɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ ɋ1 - "ɍɤɚɡɚɬɟɥɶ ɧɚ ɫɬɚɬɢɱɟɫɤɢɣ ɨɛɴɟɤɬ 
ɩɪɨɝɪɚɦɦɵ" ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: f11 - ɭɧɚɪɧɵɣ 
ɨɩɟɪɚɬɨɪ '&', f12 - ɭɧɚɪɧɵɣ ɨɩɟɪɚɬɨɪ '*', f13 - ɭɤɚɡɚɬɟɥɶ ɧɚ ɤɨɧɫɬɚɧɬɭ ɢ f14 - 
ɤɨɧɫɬɚɧɬɧɵɣ ɭɤɚɡɚɬɟɥɶ. Ɍɨɝɞɚ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ 
ɩɨɧɹɬɢɹ C1 - "ɍɤɚɡɚɬɟɥɶ ɧɚ ɫɬɚɬɢɱɟɫɤɢɣ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ", ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ ɫɩɟɰɢɮɢɤɚɰɢɢ: 

 
C1 <= *f11*f12+f13+f14;      (1.8) 

 
ɤɚɤ ɤɨɦɩɨɡɢɰɢɸ ɨɛɹɡɚɬɟɥɶɧɵɯ f11, f12 ɢ ɚɝɪɟɝɚɰɢɸ ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ 

ɞɨɱɟɪɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ f13 ɢ f14.  
ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ 

ɩɨɧɹɬɢɹ C1 - "ɍɤɚɡɚɬɟɥɶ ɧɚ ɫɬɚɬɢɱɟɫɤɢɣ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ":  
 

 

 
Ɋɢɫɭɧɨɤ 1.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ C1 
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Ⱦɥɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ ɋ2 - "ɍɤɚɡɚɬɟɥɶ ɧɚ ɞɢɧɚɦɢɱɟɫɤɢɣ ɨɛɴɟɤɬ 

ɩɪɨɝɪɚɦɦɵ" ɜɵɞɟɥɢɦ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
  f21 - ɞɢɧɚɦɢɱɟɫɤɨɟ ɜɵɞɟɥɟɧɢɟ ɩɚɦɹɬɢ,  
  f22 - ɞɢɧɚɦɢɱɟɫɤɨɟ ɨɫɜɨɛɨɠɞɟɧɢɟ ɩɚɦɹɬɢ,  
  f23 - ɞɨɫɬɭɩ ɤ ɞɢɧɚɦɢɱɟɫɤɨɦɭ ɨɛɴɟɤɬɭ ɩɨ ɫɢɧɬɚɤɫɢɫɭ ɜɵɪɚɠɟɧɢɹ ɫ 

ɭɤɚɡɚɬɟɥɟɦ ɩɨ ɫɦɟɳɟɧɢɸ,  
  f24 - ɞɨɫɬɭɩ ɤ ɨɛɴɟɤɬɭ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ ɫ ɢɧɞɟɤɫɚɰɢɟɣ,  
  f25 - ɤɨɫɜɟɧɧɨɟ ɨɛɪɚɳɟɧɢɟ ɤ ɩɚɦɹɬɢ ɱɟɪɟɡ ɦɧɨɝɨɭɪɨɜɧɟɜɵɣ ɭɤɚɡɚɬɟɥɶ.  
Ɍɨɝɞɚ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ ɋ2 - 

"ɍɤɚɡɚɬɟɥɶ ɧɚ ɞɢɧɚɦɢɱɟɫɤɢɣ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ" ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ ɫɩɟɰɢɮɢɤɚɰɢɢ:  

 
C2 <= *f21*f22*f23+f24*f25;       (1.9) 

 
ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɝɪɚɮɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 1.6:  

 

 
 

Ɋɢɫɭɧɨɤ 1.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ C2 
 

ȼɨ ɜɫɟɯ ɩɪɢɜɟɞɟɧɧɵɯ ɩɪɢɦɟɪɚɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ - 
"ɍɤɚɡɚɬɟɥɶ ɧɚ ɨɛɴɟɤɬ ɩɪɨɝɪɚɦɦɵ" ɞɨɫɬɚɬɨɱɧɵɦ ɨɤɚɡɚɥɫɹ ɨɞɢɧ ɭɪɨɜɟɧɶ 
ɤɨɧɤɪɟɬɢɡɚɰɢɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɬɨɪɨɝɨ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɨɛɥɚɫɬɶ ɡɧɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ 
ɢɧɠɟɧɟɪɢɢ SWEBOK - «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ».  

Ɉɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɷɬɨɣ ɨɛɥɚɫɬɢ ɡɧɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ 
ɨɧɬɨɥɨɝɢɢ, ɹɜɥɹɸɳɢɟɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ.  

ɋɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɨɛɥɚɫɬɢ ɡɧɚɧɢɹ "Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɸ", ɩɪɟɞɫɬɚɜɢɦ ɧɚɛɨɪɨɦ ɢɡ ɫɟɦɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ: 
ɋ1,ɋ2,ɋ3,ɋ4,ɋ5,ɋ6,ɋ7 ɢ ɢɯ ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɦɢ ɩɨɧɹɬɢɹɦɢ: 

1) ɋ1 - Ȼɢɡɧɟɫ - ɬɪɟɛɨɜɚɧɢɹ: 
*ɋ11 - ɛɢɡɧɟɫ-ɩɪɚɜɢɥɚ, 
*ɋ12 - ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ, 
*ɋ13 - ɞɨɤɭɦɟɧɬ - ɤɨɧɰɟɩɰɢɹ. 
2) ɋ2 - Ɍɪɟɛɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ:  
*ɋ21 - ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, 



31 
 

*ɋ22 - ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ,  
*ɋ23 - ɫɰɟɧɚɪɢɣ ɫɨɛɵɬɢɣ. Ⱦɚɧɧɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɤɨɧɬɟɤɫɬɨɦ ɜɬɨɪɨɝɨ 

ɭɪɨɜɧɹ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɜɤɥɸɱɚɸɳɟɝɨ ɫɥɟɞɭɸɳɢɟ ɞɨɱɟɪɧɢɟ ɩɨɧɹɬɢɹ: *ɋ1- 
ɜɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; +ɋ2 - ɞɢɚɝɪɚɦɦɚ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ; ɥɢɛɨ +ɋ3 - ɞɢɚɝɪɚɦɦɚ 
ɩɟɪɟɯɨɞɨɜ ɫɨɫɬɨɹɧɢɣ; ɥɢɛɨ +ɋ4 - ɬɚɛɥɢɰɚ "ɫɨɛɵɬɢɟ-ɨɬɤɥɢɤ".  

3) ɋ3 - Ɍɪɟɛɨɜɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ:  
*ɋ31 - ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ;  
*ɋ32 - ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. Ⱦɚɧɧɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ 

ɤɨɧɬɟɤɫɬɨɦ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɜɤɥɸɱɚɸɳɟɝɨ ɫɥɟɞɭɸɳɢɟ ɞɨɱɟɪɧɢɟ 
ɩɨɧɹɬɢɹ: *ɋ1- ɰɟɥɢ ɩɪɨɞɭɤɬɚ; *ɋ2 - ɚɬɪɢɛɭɬɵ ɤɚɱɟɫɬɜɚ; +ɋ3 - ɨɝɪɚɧɢɱɟɧɢɹ 
ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɢ ɫɬɪɭɤɬɭɪɵ ɩɪɨɞɭɤɬɚ. 

4) ɋ4 - ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 
*ɋ41 - ɨɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɧɵɯ ɬɪɟɛɨɜɚɧɢɣ,  
*ɋ42 - ɦɟɬɪɢɤɢ ɤɚɱɟɫɬɜɚ ɫɢɫɬɟɦɧɵɯ ɬɪɟɛɨɜɚɧɢɣ,  
+ɋ43 - ɨɛɪɚɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 
5) ɋ5 - ɇɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 
*ɋ51 - ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɞɭɤɬɭ. Ⱦɚɧɧɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɤɨɧɬɟɤɫɬɨɦ 

ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɜɤɥɸɱɚɸɳɟɝɨ ɫɥɟɞɭɸɳɢɟ ɞɨɱɟɪɧɢɟ ɩɨɧɹɬɢɹ: 
*ɋ1 - ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ; *ɋ2 - ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; *ɋ3 - 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ; +ɋ4 - ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɢɦɨɫɬɢ; *ɋ5 - ɨɛɪɚɛɨɬɤɚ 
ɨɲɢɛɨɤ; *C6 - ɢɧɬɟɪɮɟɣɫɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 

*ɋ52 - ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. Ⱦɚɧɧɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɤɨɧɬɟɤɫɬɨɦ 
ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɜɤɥɸɱɚɸɳɟɝɨ ɫɥɟɞɭɸɳɢɟ ɞɨɱɟɪɧɢɟ ɩɨɧɹɬɢɹ: 
*ɋ1 - ɜɵɯɨɞɧɵɟ ɬɪɟɛɨɜɚɧɢɹ; +ɋ2 - ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɪɟɚɥɢɡɚɰɢɸ; *ɋ3 - ɬɪɟɛɨɜɚɧɢɹ 
ɧɚ ɫɬɚɧɞɚɪɬɵ. 

*ɋ53 - ɜɧɟɲɧɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ⱦɚɧɧɨɟ ɩɨɧɹɬɢɟ ɹɜɥɹɟɬɫɹ ɤɨɧɬɟɤɫɬɨɦ ɜɬɨɪɨɝɨ 
ɭɪɨɜɧɹ ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɜɤɥɸɱɚɸɳɟɝɨ ɫɥɟɞɭɸɳɢɟ ɞɨɱɟɪɧɢɟ ɩɨɧɹɬɢɹ: *ɋ1 - 
ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ; +ɋ2- ɷɬɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ; +ɋ3 - ɸɪɢɞɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ.  

6) ɋ6 - Ⱥɬɬɟɫɬɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ:  
*ɋ61- ɞɨɫɬɨɜɟɪɧɨɫɬɶ,  
+ɋ62- ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ,  
*ɋ63- ɩɨɥɧɨɬɚ,  
*ɋ64- ɜɵɩɨɥɧɢɦɨɫɬɶ.  
7) ɋ7 - ɍɩɪɚɜɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɹɦɢ:  
*ɋ71- ɩɥɚɧɢɪɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ,  
*ɋ72 - ɭɩɪɚɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹɦɢ. 
Ⱦɥɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɨɫɬɪɨɢɦ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɢ ɜɢɡɭɚɥɶɧɨ ɨɬɨɛɪɚɡɢɦ 

ɤɚɠɞɨɟ ɢɡ ɧɢɯ ɩɨɧɹɬɢɣɧɵɦ ɝɪɚɮɨɦ.  
ȼɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C1 - Ȼɢɡɧɟɫ - ɬɪɟɛɨɜɚɧɢɹ, ɛɭɞɟɬ 

ɜɵɪɚɠɟɧɢɟ:  
 

C1 <= *C11*C12*C13;      (1.10) 
 



32 
 

ɚ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.7: 

 

 
 

Ɋɢɫɭɧɨɤ 1.7 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C1 
 

ȼɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C2 - Ɍɪɟɛɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, 
ɛɭɞɟɬ ɜɵɪɚɠɟɧɢɟ:  

 

C2 <= *C21*C22*C23(*C1+C2 ~+C3 ~+C4);    (1.11) 
 
ɚ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 1.8: 
 

 
Ɋɢɫɭɧɨɤ 1.8 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C2 

 
ȼɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C3 - Ɍɪɟɛɨɜɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ, ɛɭɞɟɬ ɜɵɪɚɠɟɧɢɟ:  
 

C3 <= *C31*C32(*C1*C2+C3);      (1.12) 
 
ɚ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.9: 
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Ɋɢɫɭɧɨɤ 1.9 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C3 

 
ȼɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C4 - ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, 

ɛɭɞɟɬ ɜɵɪɚɠɟɧɢɟ:  
 

C4 <= *C41*C42+C43;     (1.13) 
 
ɚ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.10: 
 

 
 

Ɋɢɫɭɧɨɤ 1.10 – ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C4 

 
ȼɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C5 – ɇɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ, ɛɭɞɟɬ ɜɵɪɚɠɟɧɢɟ:  
 

C5 <= *C51(*C1*C2*C3+C4*C5*C6)*C52(*C1+C2*C3)*C53(*C1+C2+C3); (1.14) 
 
ɚ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.11: 
 

 
 

Ɋɢɫɭɧɨɤ 1.11 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C5 
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ȼɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C6 - Ⱥɬɬɟɫɬɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ, 

ɛɭɞɟɬ ɜɵɪɚɠɟɧɢɟ:  
 

 C6 <= *C61+C62*C63*C64;     (1.15) 
 
ɚ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.12: 
 

 
 

Ɋɢɫɭɧɨɤ 1.12 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C6 

 
ȼɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C7 - ɍɩɪɚɜɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɹɦɢ, 

ɛɭɞɟɬ ɜɵɪɚɠɟɧɢɟ: C7 <= *C71*C72;  
ɚ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ1.13: 
 

 
 

Ɋɢɫɭɧɨɤ 1.13 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ C7 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ ɢ ɜɵɪɚɠɟɧɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɢ ɟɝɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ɜɢɞɟ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ 
ɯɪɚɧɢɬɶ ɜ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɫɢɧɬɚɤɫɢɱɟɫɤɨɦ 
ɚɧɚɥɢɡɟ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɝɪɚɮɨɦ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɢɡɨɛɪɚɡɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɧɹɬɢɹ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɨɪɚɱɢɜɚɬɶ 
ɪɚɡɥɢɱɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ. ȼɜɟɞɟɧɧɵɟ ɫ ɷɬɨɣ ɰɟɥɶɸ 
ɨɬɧɨɲɟɧɢɹ "Ʉɨɦɩɨɡɢɰɢɹ", "Ⱥɝɪɟɝɚɰɢɹ" ɢ "Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ" ɩɨɡɜɨɥɹɸɬ 
ɨɬɨɛɪɚɠɚɬɶ ɫɜɨɣɫɬɜɚ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɧɚ ɩɨɧɹɬɢɹɯ ɢ ɧɚ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ, ɢ ɜɵɞɟɥɹɬɶ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɫ ɰɟɥɶɸ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ɡɧɚɧɢɣ.  
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Ɉɬɞɟɥɶɧɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɨɩɨɪɧɵɦɢ 
ɩɨɧɹɬɢɹɦɢ ɪɚɡɥɢɱɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɦɟɯɚɧɢɡɦɵ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɬɚɤɢɯ ɩɨɧɹɬɢɣ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ ɢ ɩɪɢɦɟɪɵ 
ɪɟɚɥɢɡɚɰɢɢ ɬɢɩɨɜɵɯ ɪɟɲɟɧɢɣ ɩɪɢ ɨɛɭɱɟɧɢɢ.  

ȼ ɡɚɤɥɸɱɟɧɢɟ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɩɪɢɜɟɞɟɦ ɨɱɟɧɶ ɢɧɬɟɪɟɫɧɵɣ ɮɪɚɝɦɟɧɬ ɢɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ ɬɪɭɞɚ "ɉɨɪɨɠɞɚɸɳɟɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ: ɦɟɬɨɞɵ, 
ɢɧɫɬɪɭɦɟɧɬɵ, ɩɪɢɦɟɧɟɧɢɟ", ɚɜɬɨɪɨɜ Ʉɲɢɲɬɨɮ ɑɚɪɧɟɰɤɢ ɢ ɍɥɶɪɢɯ Ⱥɣɡɟɧɟɤɟɪ 
[48, ɫ.96]: ɧɚɱɚɥɨ ɮɪɚɝɦɟɧɬɚ - "Ɇɧɨɝɢɟ ɢɡ ɬɟɯ, ɤɬɨ ɭɜɥɟɤɚɟɬɫɹ ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ, ɧɟ ɜɢɞɹɬ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɩɨɧɹɬɢɹɦɢ ɢ 
ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɤɥɚɫɫɚɦɢ. Ɉɧɢ ɫɱɢɬɚɸɬ, ɱɬɨ "ɜɫɟ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ 
ɨɛɴɟɤɬɚɦ". ɗɬɨ, ɛɟɡɭɫɥɨɜɧɨ, ɞɢɥɟɬɚɧɬɫɤɚɹ ɢɞɟɨɥɨɝɢɹ. 

Ɇɟɠɞɭ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɤɥɚɫɫɚɦɢ ɢ ɩɨɧɹɬɢɹɦɢ ɟɫɬɶ 
ɨɱɟɜɢɞɧɨɟ ɫɯɨɞɫɬɜɨ. Ɉɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɤɥɚɫɫɵ ɫɨɞɟɪɠɚɬ ɨɛɳɟɟ 
ɨɩɢɫɚɧɢɟ ɪɹɞɚ ɨɛɴɟɤɬɨɜ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɧɹɬɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɨɛɳɟɟ ɨɩɢɫɚɧɢɟ ɪɹɞɚ ɷɤɡɟɦɩɥɹɪɨɜ ɩɨɧɹɬɢɣ. Ɍɚɤ ɜ ɱɟɦ ɠɟ ɪɚɡɧɢɰɚ ɦɟɠɞɭ 
ɩɨɧɹɬɢɹɦɢ ɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɤɥɚɫɫɚɦɢ? Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ 
ɨɬɜɟɬ ɧɚ ɷɬɨɬ ɜɨɩɪɨɫ, ɦɵ ɞɨɥɠɧɵ ɨɛɪɚɬɢɬɶɫɹ ɤ ɭɪɨɜɧɸ ɷɤɡɟɦɩɥɹɪɨɜ. Ɉɛɴɟɤɬɵ, 
ɬɨ ɟɫɬɶ ɷɤɡɟɦɩɥɹɪɵ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɤɥɚɫɫɨɜ, ɨɛɥɚɞɚɸɬ ɧɟɤɨɬɨɪɵɦɢ 
ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɦɢ ɫɟɦɚɧɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɍ ɧɢɯ ɟɫɬɶ ɫɨɫɬɨɹɧɢɟ, ɨɧɢ 
ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɱɟɬɤɨ ɡɚɞɚɧɧɨɟ ɩɨɜɟɞɟɧɢɟ ɢ ɨɛɥɚɞɚɸɬ ɭɧɢɤɚɥɶɧɨɣ 
ɢɞɟɧɬɢɱɧɨɫɬɶɸ. ɇɚɩɪɨɬɢɜ, ɭ ɷɤɡɟɦɩɥɹɪɨɜ ɩɨɧɹɬɢɣ ɧɟɬ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɣ 
ɫɟɦɚɧɬɢɤɢ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɱɟɦ ɭɝɨɞɧɨ. ɗɬɨ ɪɚɡɥɢɱɢɟ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 1.14., ɝɞɟ ɢɫɩɨɥɶɡɨɜɚɧɨ ɨɬɧɨɲɟɧɢɟ ɹɡɵɤɚ UML - ɧɚɫɥɟɞɨɜɚɧɢɟ, ɩɪɢɱɟɦ 
ɧɚɩɪɚɜɥɟɧɢɟ ɫɬɪɟɥɤɢ ɜɜɟɪɯ ɨɛɨɡɧɚɱɚɟɬ ɤɨɧɤɪɟɬɢɡɚɰɢɸ ɉɨɧɹɬɢɹ ɫ ɩɨɦɨɳɶɸ 
Ɉɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɤɥɚɫɫɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 1.14 - Ɋɚɡɥɢɱɢɟ ɦɟɠɞɭ ɩɨɧɹɬɢɟɦ ɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ 
ɤɥɚɫɫɨɦ 

 
ɉɨɧɹɬɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ "ɨɪɢɟɧɬɢɪɵ" ɧɚɲɟɝɨ ɢɧɬɟɥɥɟɤɬɚ, ɩɪɢ 

ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɦɵ ɫɢɫɬɟɦɚɬɢɡɢɪɭɟɦ ɹɜɥɟɧɢɹ. Ʉɚɠɞɨɟ ɩɨɧɹɬɢɟ ɨɥɢɰɟɬɜɨɪɹɟɬ 
ɧɟɤɭɸ ɤɚɬɟɝɨɪɢɸ ɹɜɥɟɧɢɣ. ȼɚɠɧɵɦ ɩɨɧɹɬɢɹɦ ɫɥɟɞɭɟɬ ɩɪɢɫɜɚɢɜɚɬɶ ɢɦɟɧɚ, ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɚɦ ɩɪɢɞɟɬɫɹ ɩɟɪɟɱɢɫɥɹɬɶ ɜɫɟ ɢɯ ɫɜɨɣɫɬɜɚ. Ȼɨɥɟɟ ɬɨɝɨ, 
ɩɨɧɹɬɢɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɭɛɴɟɤɬɢɜɧɵ: ɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɧɚɩɨɥɧɟɧɢɟ 
ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɫɭɛɴɟɤɬɚ, ɧɨ ɬɚɤɠɟ ɨɬ ɜɪɟɦɟɧɢ, ɨɛɫɬɨɹɬɟɥɶɫɬɜ ɢ ɞɪɭɝɢɯ 
ɮɚɤɬɨɪɨɜ." - ɤɨɧɟɰ ɮɪɚɝɦɟɧɬɚ. 
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1.5 ȼɢɡɭɚɥɢɡɚɰɢɹ ɨɧɬɨɥɨɝɢɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɧɬɨɥɨɝɢɣ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɚɞɚɩɬɢɜɧɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɚɧ ɩɚɪɫɟɪ - ɫɩɟɰɢɚɥɶɧɵɣ ɪɟɞɚɤɬɨɪ, 
ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɧɚ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C#, ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɪɟɲɟɧɢɹ - Microsoft Visual Studio 
2015. 

Microsoft Visual Studio - ɷɬɨ ɫɪɟɞɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɫɨɡɞɚɜɚɬɶ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɫɚɦɵɦ ɜɡɵɫɤɚɬɟɥɶɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɨɜ.  

ɉɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ ɞɥɹ ɩɨɧɹɬɢɣ, ɥɢɛɨ ɜɵɪɚɠɟɧɢɹ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɫɨɛɢɪɚɟɬɫɹ ɥɢɛɨ ɩɨɧɹɬɢɣɧɵɣ 
ɝɪɚɮ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ, ɥɢɛɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ. ɇɚ ɪɢɫɭɧɤɟ 
1.15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɪɟɞɚɤɬɨɪɚ ɜ ɧɨɬɚɰɢɢ ɹɡɵɤɚ ɨɛɴɟɤɬɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ UML, ɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ - ɥɢɫɬɢɧɝ ɩɚɪɫɟɪɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 1.15 - Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɪɟɞɚɤɬɨɪɚ ɩɚɪɫɟɪɚ ɚɞɚɩɬɢɜɧɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ 

 
ɋ ɩɨɦɨɳɶɸ ɢɧɬɟɪɮɟɣɫɚ ɪɟɞɚɤɬɨɪɚ ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, 

ɜɜɨɞɢɬɶ ɜɵɪɚɠɟɧɢɟ, ɩɪɨɜɟɪɹɬɶ ɫɢɧɬɚɤɫɢɫ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜɵɪɚɠɟɧɢɹ ɢ, ɜ ɫɥɭɱɚɟ 
ɟɝɨ ɤɨɪɪɟɤɬɧɨɫɬɢ, ɫɨɛɢɪɚɬɶ ɦɨɞɟɥɶ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɦɨɞɟɥɢ ɜ 
ɜɢɞɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ.  

ȼɢɞ ɢɧɬɟɪɮɟɣɫɚ ɪɟɞɚɤɬɨɪɚ ɩɚɪɫɟɪɚ, ɩɪɢ ɭɫɩɟɲɧɨɣ ɫɛɨɪɤɟ ɨɧɬɨɥɨɝɢɢ ɩɨ 
ɜɵɪɚɠɟɧɢɸ ɡɧɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.16. 
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Ɋɢɫɭɧɨɤ 1.16 - ȼɢɞ ɢɧɬɟɪɮɟɣɫɚ ɩɚɪɫɟɪɚ ɩɪɢ ɭɫɩɟɲɧɨɣ ɫɛɨɪɤɟ ɨɧɬɨɥɨɝɢɢ 
 

ȼɨɡɦɨɠɧɵɟ ɨɲɢɛɤɢ ɫɢɧɬɚɤɫɢɫɚ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜɵɪɚɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 
ɫɜɟɞɟɧɵ ɤ ɫɥɟɞɭɸɳɢɦ: 

1. ɇɟɥɶɡɹ ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɬɶ ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ ɩɨɧɹɬɢɟ, ɬɚɤ ɤɚɤ ɨɧɨ ɹɜɥɹɟɬɫɹ 
ɜɢɫɹɱɟɣ ɜɟɪɲɢɧɨɣ. 

2. Ʉɚɠɞɨɟ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɟ ɩɨɧɹɬɢɟ ɥɢɛɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɨɦɟɱɟɧɵ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɢɦɜɨɥɨɦ: '*' - ɤɨɦɩɨɡɢɰɢɹ, '+' - ɚɝɪɟɝɚɰɢɹ 
ɨɩɟɪɚɰɢɣ ɹɡɵɤɚ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɨɛɨɡɧɚɱɚɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ 
ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ ɜ ɷɤɡɟɦɩɥɹɪɟ ɨɩɨɪɧɨɝɨ 
ɩɨɧɹɬɢɹ.  

3. ɉɪɢɫɭɬɫɬɜɢɟ ɫɢɦɜɨɥɚ '~' - ɬɢɥɶɞɚ ɨɛɹɡɚɬɟɥɶɧɨ, ɤɨɝɞɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɫɜɨɣɫɬɜɨ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɩɭɬɟɦ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɵɛɨɪɚ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ.  

4. ɉɨɫɤɨɥɶɤɭ ɜ ɤɪɭɝɥɵɯ ɫɤɨɛɤɚɯ ɧɚɯɨɞɢɬɫɹ ɧɚɛɨɪ ɩɨɧɹɬɢɣ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ 
ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɤɨɧɬɟɤɫɬɨɦ ɹɜɥɹɟɬɫɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɟ ɩɨɧɹɬɢɟ 
ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ, ɩɨɷɬɨɦɭ ɢɯ ɢɧɞɟɤɫɚɰɢɹ ɢɦɟɟɬ ɩɪɨɫɬɨɣ ɰɢɮɪɨɜɨɣ ɫɢɦɜɨɥ.  

5. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɥɸɛɨɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɨɝɪɚɧɢɱɟɧɚ ɞɜɭɦɹ ɭɪɨɜɧɹɦɢ 
ɤɨɧɤɪɟɬɢɡɚɰɢɢ.  

6. Ʉɚɠɞɨɟ ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ, ɤɚɤ ɢ ɜɵɪɚɠɟɧɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɞɨɥɠɧɨ 
ɡɚɤɚɧɱɢɜɚɬɶɫɹ ɫɢɦɜɨɥɨɦ ';' - ɬɨɱɤɚ ɫ ɡɚɩɹɬɨɣ.  

ɇɚɩɪɢɦɟɪ, ɜ ɫɥɟɞɭɸɳɟɦ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ  
 

Ci<=*Ci1*Ci2(*C1+C2)~*Ci3+Ci4(*C1~+C2~+C3);     (1.16) 
 
ɜɨ ɜɬɨɪɵɯ ɤɪɭɝɥɵɯ ɫɤɨɛɤɚɯ ɩɟɪɟɱɢɫɥɹɸɬɫɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɞɨɱɟɪɧɢɟ 

ɩɨɧɹɬɢɹ ɞɥɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ Ci4, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɵɦ, ɚ ɜ ɜɵɪɚɠɟɧɢɢ ɨɧɨ ɢɦɟɟɬ ɫɬɚɬɭɫ - ɧɟɨɛɹɡɚɬɟɥɶɧɚɹ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɧɟɞɨɩɭɫɬɢɦɨɣ ɫɢɬɭɚɰɢɟɣ (ɪɢɫɭɧɨɤ 1.17). 
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Ɋɢɫɭɧɨɤ 1.17 - ɉɪɢɦɟɪ ɢɧɬɟɪɮɟɣɫɚ ɪɟɞɚɤɬɨɪɚ ɩɚɪɫɟɪɚ, ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɫɢɧɬɚɤɫɢɱɟɫɤɨɣ ɨɲɢɛɤɢ ɜ ɜɵɪɚɠɟɧɢɢ ɡɧɚɧɢɹ 

 
ɉɨɫɬɪɨɟɧɢɟ ɨɧɬɨɥɨɝɢɢ ɩɨɧɹɬɢɣ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 

ɤɚɤ ɷɬɚɩɵ ɜɵɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢɣ 
ɫɥɨɜɚɪɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɫɨɧɨɦɢɢ ɩɨɧɹɬɢɣ; ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɡɚɢɦɨɫɜɹɡɟɣ ɦɟɠɞɭ ɩɨɧɹɬɢɹɦɢ ɫ ɩɨɦɨɳɶɸ ɨɬɧɨɲɟɧɢɣ "Ʉɨɦɩɨɡɢɰɢɹ", 
"Ⱥɝɪɟɝɚɰɢɹ", "Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɵɛɨɪ", ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɩɨɧɹɬɢɹ ɫ ɩɨɦɨɳɶɸ 
ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ ɥɢɛɨ ɫ ɩɨɦɨɳɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

 
ȼɵɜɨɞɵ ɩɨ 1 ɪɚɡɞɟɥɭ 

ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɛɚɡɵ ɡɧɚɧɢɣ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ 
ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɡɧɚɧɢɣ, ɧɚ ɛɚɡɟ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬ.  

ɋɭɬɶ ɬɚɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɧ ɩɨɡɜɨɥɹɥ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɟɦɚɧɬɢɱɟɫɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɭɱɟɛɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɜɢɞɟ ɤɨɥɥɟɤɰɢɢ ɚɛɫɬɪɚɤɬɧɵɯ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɨɛɳɟɝɨ ɯɚɪɚɤɬɟɪɚ, ɢɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ 
ɫɨɱɟɬɚɧɢɣ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɷɮɮɟɤɬɢɜɧɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
ɬɪɚɟɤɬɨɪɢɢ. Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɪɬɨɝɨɧɚɥɶɧɵɦɢ, ɧɟ ɢɡɛɵɬɨɱɧɵɦɢ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

ɉɪɢɦɟɧɟɧɢɟ ɩɪɢɧɹɬɨɣ ɜ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɩɨɫɬɪɨɟɧɢɹɯ ɭɤɚɡɚɧɧɨɣ 
ɦɟɬɨɞɢɤɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɩɨɡɜɨɥɢɬ 
ɫɨɡɞɚɜɚɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɭɱɟɛɧɵɟ ɤɭɪɫɵ ɫɨɜɦɟɫɬɧɵɯ ɩɪɨɝɪɚɦɦ ɨɛɭɱɟɧɢɹ ɜ 
ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɚɤɚɞɟɦɢɱɟɫɤɨɣ ɦɨɛɢɥɶɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɝɢɛɤɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ.  
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ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɢɡɥɨɠɟɧɵ ɤɨɧɰɟɩɰɢɢ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɨɫɧɨɜɵ ɮɨɪɦɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ, ɩɪɢɦɟɧɟɧɢɟ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɜ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 
ɩɪɢɦɟɧɟɧɢɟ ɩɚɪɚɞɢɝɦ ɨɛɴɟɤɬɧɨɝɨ ɢ ɩɨɪɨɠɞɚɸɳɟɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɢɧɠɟɧɟɪɢɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɡɞɚɧɢɟɦ 
ɚɛɫɬɪɚɤɬɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ. ɉɨɤɚɡɚɧɵ ɹɡɵɤɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɡɞɚɧɧɨɝɨ ɞɥɹ 
ɷɬɢɯ ɰɟɥɟɣ ɹɡɵɤɚ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ, ɢ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɦɤɚɯ ɚɧɚɥɢɡɚ 
ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ.  
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2 ɄɈɇɐȿɉɐɂə CDIO ɂ ɉɊɈȿɄɌɇɈ - ɈɊɂȿɇɌɂɊɈȼȺɇɇȺə 
ɈȻɊȺɁɈȼȺɌȿɅɖɇȺə ɋɊȿȾȺ 

 

ȼɫɟɦɢɪɧɚɹ ɢɧɢɰɢɚɬɢɜɚ CDIO - ɷɬɨ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 
ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɚɹ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɫɬɭɞɟɧɬɚ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɫ ɩɪɨɛɥɟɦɚɦɢ ɢ 
ɨɩɵɬɨɦ ɪɟɚɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɪɨɟɤɬɧɵɣ ɩɨɞɯɨɞ ɢ ɷɬɚɩɵ ɜɫɟɦɢɪɧɨɣ ɢɧɢɰɢɚɬɢɜɵ CDIO ɫɥɟɞɭɟɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɤɨɧɬɟɤɫɬ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɪɢɨɛɪɟɬɟɧɢɸ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱɚɸɳɟɝɨɫɹ. ȼ ɪɚɦɤɚɯ ɬɚɤɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɞɨɥɠɧɵ ɩɪɨɢɫɯɨɞɢɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɨɞɯɨɞɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɫɬɭɞɟɧɬɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɭɱɟɛɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɯ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɩɪɨɟɤɬɧɵɣ ɩɨɞɯɨɞ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ 
ɫɪɟɞɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɜ ɪɚɦɤɚɯ ɷɬɚɩɨɜ Conceiving, Designing, Implementing ɢ 
Operating ɢɧɢɰɢɚɬɢɜɵ CDIO, ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɭɫɜɨɟɧɢɟ ɢ ɝɥɭɛɨɤɨɟ ɩɨɧɢɦɚɧɢɟ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɢɧɠɢɧɢɪɢɧɝɚ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɩɪɢɨɛɪɟɬɟɧɢɸ ɡɧɚɧɢɣ, ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɢ ɭɦɟɧɢɣ, ɢɥɢ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, 
ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɜ ɛɭɞɭɳɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɜɵɩɭɫɤɧɢɤɚ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɨɬɜɨɞɢɬɶɫɹ 
ɩɪɢɦɟɧɟɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɟɬɨɞɢɤ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ, ɫ ɰɟɥɶɸ: 

  ɩɨɜɵɲɟɧɢɹ ɤɨɝɧɢɬɢɜɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ; 
  ɭɫɩɟɲɧɨɝɨ ɭɫɜɨɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɡɧɚɧɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ 

ɭɱɟɛɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɱɟɪɟɡ ɩɪɢɡɦɭ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO; 
  ɭɫɜɨɟɧɢɹ ɨɛɭɱɚɸɳɢɦɢɫɹ ɩɪɨɟɤɬɧɨɝɨ ɨɩɵɬɚ ɢ ɚɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ ɜ ɭɱɟɛɧɨɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
ɑɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɞɨɫɬɢɠɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɧɢɰɢɚɬɢɜɭ CDIO ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɜ ɤɨɬɨɪɨɦ 
ɬɟɯɧɨɥɨɝɢɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɭɱɢɬɵɜɚɥɚ ɛɵ 
ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɭɱɟɛɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ, ɢ ɢɦɟɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ 
ɨɛɭɱɟɧɢɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ. 

ɋɮɨɪɦɭɥɢɪɨɜɚɧɧɵɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɬɪɟɛɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ 
ɫɥɭɠɚɬ ɨɫɧɨɜɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɥɟɣ ɨɛɭɱɟɧɢɹ, ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ, ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ 
ɢ ɨɰɟɧɢɜɚɧɢɹ ɞɨɫɬɢɠɟɧɢɣ ɫɬɭɞɟɧɬɨɜ. 

 

2.1 Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɧɬɨɥɨɝɢɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɨɬɪɚɠɚɟɬ ɞɟɣɫɬɜɢɟ 
ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɨɜ [23,24]: 
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ɉɪɢɧɰɢɩ 1. ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ 
ɩɪɨɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɨ ɜɫɟɝɨ ɱɟɥɨɜɟɤɚ, ɚ ɧɟ ɬɨɥɶɤɨ ɟɝɨ «ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɫɪɟɡ». 
Ʉɚɱɟɫɬɜɨ ɱɟɥɨɜɟɤɚ ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɮɟɫɫɢɨɧɚɥɚ ɨɛɪɚɡɭɸɬ ɧɟɪɚɡɞɟɥɢɦɨɟ ɟɞɢɧɫɬɜɨ. 

ɉɪɢɧɰɢɩ 2. ɉɪɢɧɰɢɩ ɟɞɢɧɫɬɜɚ ɡɧɚɧɢɟɜɨɝɨ ɢ ɫɢɫɬɟɦɨɞɟɹɬɟɥɶɧɨɫɬɧɨɝɨ 
ɩɨɞɯɨɞɨɜ. «Ɂɧɚɧɢɹ» ɢ «ɞɟɹɬɟɥɶɧɨɫɬɶ» ɧɟ ɹɜɥɹɸɬɫɹ ɨɩɩɨɡɢɰɢɨɧɧɵɦɢ 
ɤɚɬɟɝɨɪɢɹɦɢ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɟɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɧɚɹ ɚɤɬɭɚɥɢɡɚɰɢɹ ɡɧɚɧɢɣ. ɉɨɷɬɨɦɭ 
ɫɢɫɬɟɦɨɞɟɹɬɟɥɶɧɨɫɬɧɵɣ ɩɨɞɯɨɞ ɧɟ ɩɪɨɬɢɜɨɫɬɨɢɬ ɡɧɚɧɢɟɜɨɦɭ, ɚ ɟɝɨ ɞɨɩɨɥɧɹɟɬ. 

ɉɪɢɧɰɢɩ 3. ɉɪɢɧɰɢɩ ɩɪɨɰɟɫɫɧɨ-ɪɟɡɭɥɶɬɚɬɧɨɝɨ ɞɭɚɥɢɡɦɚ. ɗɬɨɬ ɩɪɢɧɰɢɩ 
ɜɵɬɟɤɚɟɬ ɢɡ «ɩɪɢɧɰɢɩɚ ɨɬɪɚɠɟɧɢɹ» ɜ ɬɟɨɪɢɢ ɤɚɱɟɫɬɜɚ. Ɉɧ ɨɩɪɟɞɟɥɹɟɬ ɟɞɢɧɫɬɜɨ 
«ɩɪɨɰɟɫɫɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ» ɢ «ɪɟɡɭɥɶɬɚɬɧɨ - ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ». 
Ʉɨɦɩɟɬɟɧɰɢɹ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɮɨɪɦɢɪɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɨɜɚɧɢɹ, 
ɨɛɭɱɟɧɢɹ ɢ ɜɨɫɩɢɬɚɧɢɹ, ɨɬɪɚɠɚɸɳɢɯ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɨɞɭɥɢ ɫɨɞɟɪɠɚɧɢɹ 
ɨɛɪɚɡɨɜɚɧɢɹ. 

ɉɪɢɧɰɢɩ 4. ɉɪɢɧɰɢɩ ɢɡɨɦɨɪɮɢɡɦɚ ɦɟɠɞɭ ɫɬɪɭɤɬɭɪɚɦɢ ɫɢɫɬɟɦɵ ɜɢɞɨɜ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɟɣ ɦɨɞɟɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɭɫɤɧɢɤɚ ɜɭɡɚ, ɫɢɫɬɟɦɵ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɫɢɫɬɟɦɵ ɤɥɚɫɫɨɜ ɡɚɞɚɱ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɫɢɫɬɟɦɨɣ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɫɢɫɬɟɦɨɞɟɹɬɟɥɶɧɨɫɬɧɨɝɨ ɢ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɚ. 

ɉɪɢɧɰɢɩ 5. ɉɪɢɧɰɢɩ ɢɡɨɦɨɪɮɢɡɦɚ ɦɟɠɞɭ ɫɢɫɬɟɦɨɞɟɬɹɟɥɶɧɨɫɬɧɨ - 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɶɸ ɤɚɱɟɫɬɜɚ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɚ ɜɭɡɚ ɢ ɩɪɟɞɦɟɬɧɨ-
ɞɢɫɰɢɩɥɢɧɚɪɧɨɣ (ɦɨɞɭɥɶɧɨɣ) ɦɨɞɟɥɶɸ ɤɚɱɟɫɬɜɚ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɚ ɜɭɡɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɦɩɟɬɟɧɰɢɹ ɜɵɫɬɭɩɚɟɬ ɤɨɦɩɨɧɟɧɬɨɦ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ 
ɤɚɱɟɫɬɜɚ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɚ ɜɭɡɚ, ɜɵɪɚɠɚɸɳɢɦ ɫɨɛɨɣ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɤ 
ɜɵɩɨɥɧɟɧɢɸ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɡɚɞɚɱ ɢɥɢ ɜɢɞɚ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ ɤɚɤ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ ɮɨɪɦɚɥɢɡɚɰɢɢ ɢɦɟɟɬ 
ɫɜɨɢ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɧɟɞɨɫɬɚɬɤɢ ɢ ɧɟ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ 
ɞɨɦɢɧɢɪɭɸɳɢɣ ɞɥɹ ɨɩɢɫɚɧɢɹ ɤɚɱɟɫɬɜɚ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɚ ɜɭɡɚ, ɚ ɬɨɥɶɤɨ 
ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ. 

ȿɝɨ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɧɟ ɦɨɠɟɬ ɚɞɟɤɜɚɬɧɨ ɨɬɪɚɡɢɬɶ ɜ 
ɫɟɛɟ ɛɨɝɚɬɫɬɜɨ ɜɧɭɬɪɟɧɧɟɝɨ ɦɢɪɚ ɱɟɥɨɜɟɤɚ, ɧɟ ɨɯɜɚɬɵɜɚɟɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫ 
ɜɨɫɩɢɬɚɧɢɹ ɢ ɫɨɰɢɚɥɢɡɚɰɢɢ ɥɢɱɧɨɫɬɢ ɤɚɤ ɰɟɥɨɫɬɧɨɫɬɶ. Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɫɨɫɬɨɢɬ ɬɚɤɠɟ ɢ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɨɛɪɚɳɟɧ ɤ 
ɨɬɞɟɥɶɧɨɦɭ ɜɵɩɭɫɤɧɢɤɭ ɜɭɡɚ, ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɨɧ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 
ɫɢɫɬɟɦɧɨ- ɢɧɬɟɝɪɚɬɢɜɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜ ɜɢɞɟ ɪɨɫɬɚ ɤɚɱɟɫɬɜɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɢɧɬɟɥɥɟɤɬɚ (ɤɚɱɟɫɬɜɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɨɛɳɟɫɬɜɚ) ɢ ɪɨɫɬɚ ɤɚɱɟɫɬɜɚ 
ɱɟɥɨɜɟɤɚ, ɢ ɧɚ ɢɯ ɨɫɧɨɜɟ – ɪɨɫɬɚ ɤɚɱɟɫɬɜɚ ɠɢɡɧɟɧɧɵɯ ɫɢɥ ɜ ɨɛɳɟɫɬɜɟ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ ɧɟ ɦɨɠɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶɫɹ ɜ ɫɜɨɢɯ ɰɟɥɟɜɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɩɪɢɧɰɢɩɨɦ ɪɵɧɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚɥɢɡɦɚ ɢ ɢɫɯɨɞɢɬɶ ɢɡ ɢɧɬɟɪɟɫɨɜ 
ɝɥɨɛɚɥɢɡɚɰɢɢ ɪɵɧɤɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɬɪɭɞɚ, ɩɨɫɤɨɥɶɤɭ ɷɬɚ ɬɟɧɞɟɧɰɢɹ ɹɜɥɹɟɬɫɹ ɫ 
ɩɨɡɢɰɢɣ ɨɧɬɨɥɨɝɢɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɭɬɨɩɢɱɧɨɣ, ɜɟɞɟɬ ɤ ɨɬɪɵɜɭ ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɨɜ 
ɨɬ «ɤɨɪɧɟɜɵɯ», ɰɟɧɧɨɫɬɧɵɯ ɨɫɧɨɜɚɧɢɣ ɪɨɞɧɨɣ ɤɭɥɶɬɭɪɵ, ɮɨɪɦɢɪɭɟɬ ɢɡ ɧɢɯ 
«ɧɟɨɤɨɱɟɜɧɢɤɨɜ», ɢ ɮɚɤɬɢɱɟɫɤɢ ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɨɬɱɭɠɞɟɧɢɹ ɱɟɥɨɜɟɤɚ ɨɬ 
ɩɪɢɪɨɞɵ, ɟɝɨ ɞɚɥɶɧɟɣɲɟɟ ɞɜɢɠɟɧɢɟ ɤ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɝɢɛɟɥɢ.  
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Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɩɟɪɟɠɚɸɳɟɟ ɪɚɡɜɢɬɢɟ 
ɤɚɱɟɫɬɜɚ ɱɟɥɨɜɟɤɚ, ɤɚɱɟɫɬɜɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ ɤɚɱɟɫɬɜɚ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜ ɨɛɳɟɫɬɜɟ, ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ ɢ ɭɧɢɜɟɪɫɚɥɶɧɭɸ 
ɩɨɞɝɨɬɨɜɤɭ ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɨɜ ɫ ɲɢɪɨɤɢɦ ɢɧɬɟɝɪɚɬɢɜɧɵɦ ɦɢɪɨɜɨɡɡɪɟɧɢɟɦ ɢ 
ɞɭɯɨɜɧɨ-ɧɪɚɜɫɬɜɟɧɧɵɦɢ ɧɚɱɚɥɚɦɢ.  

Ʉɚɤɚɹ ɠɟ ɤɚɬɟɝɨɪɢɹ ɹɜɥɹɟɬɫɹ ɜɟɞɭɳɟɣ ɜ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɦ ɩɨɞɯɨɞɟ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ – ɤɨɦɩɟɬɟɧɰɢɹ ɢɥɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ? 

Ʉɨɦɩɟɬɟɧɰɢɹ ɟɫɬɶ «ɫɢɫɬɟɦɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ» ɜ ɥɢɱɧɨɫɬɢ ɨɛɭɱɚɸɳɟɝɨɫɹ, 
ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ «ɤɨɦɩɨɧɟɧɬɨɦ ɟɝɨ ɤɚɱɟɫɬɜɚ». ɉɪɢɱɟɦ ɤɨɦɩɟɬɟɧɰɢɹ ɨɬɧɨɫɢɬɫɹ 
ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɤ ɩɨɬɟɧɰɢɚɥɶɧɨɦɭ ɤɚɱɟɫɬɜɭ, ɱɟɦ ɤ ɚɤɬɭɚɥɶɧɨɦɭ ɤɚɱɟɫɬɜɭ, 
ɩɨɫɤɨɥɶɤɭ ɚɤɬɭɚɥɢɡɚɰɢɹ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɜ ɮɨɪɦɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɩɪɚɤɬɢɤ, ɢ ɩɪ. ɧɟɫɟɬ ɧɟ ɩɨɥɧɵɣ 
ɯɚɪɚɤɬɟɪ ɢ ɧɟ ɦɨɠɟɬ ɡɚɦɟɧɢɬɶ ɫɨɛɨɣ ɩɨɥɧɨɫɬɶɸ ɛɭɞɭɳɭɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɢɤɚ. ɉɨɷɬɨɦɭ ɜɵɩɭɫɤɧɢɤ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɩɨɥɭɱɚɟɬ 
ɤɨɦɩɥɟɤɫ ɤɨɦɩɟɬɟɧɰɢɣ, ɤɨɬɨɪɵɣ ɢ ɬɨɥɶɤɨ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɶɸ, ɢɥɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶɸ ɧɚɱɚɥɶɧɨɝɨ ɭɪɨɜɧɹ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ ɟɫɬɶ ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɤɨɦɩɟɬɟɧɰɢɣ, ɨɧɚ 
ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɚɤɬɭɚɥɶɧɨɝɨ ɢɥɢ ɪɟɚɥɶɧɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɮɨɪɦɢɪɭɟɬɫɹ 
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚ ɩɪɟɞɟɥɚɦɢ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɨɩɵɬɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ ɟɫɬɶ ɞɢɧɚɦɢɱɟɫɤɨɟ ɤɚɱɟɫɬɜɨ ɱɟɥɨɜɟɤɚ- ɩɪɨɮɟɫɫɢɨɧɚɥɚ, 
ɤɨɬɨɪɨɟ «ɞɜɢɠɟɬɫɹ» ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, ɡɚɥɨɠɟɧɧɨɝɨ ɜ ɫɢɫɬɟɦɟ ɜɵɫɲɟɝɨ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɤ ɦɚɫɬɟɪɫɬɜɭ, ɤɚɤ ɜɵɫɲɟɣ ɮɨɪɦɟ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ. 

ɉɨɷɬɨɦɭ ɤɨɦɩɟɬɟɧɰɢɹ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ ɤɚɬɟɝɨɪɢɟɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ 
ɩɨɞɯɨɞɚ ɞɥɹ ɷɤɫɩɥɢɤɚɰɢɢ ɤɚɱɟɫɬɜɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɚ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ – ɜɬɨɪɢɱɧɨɣ, ɩɪɨɢɡɜɨɞɧɨɣ ɤɚɬɟɝɨɪɢɟɣ. 

Ɂɧɚɧɢɹ 
Ɂɧɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɢ ɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ. Ʉɚɤ 

«ɭɦɟɧɢɹ» ɢ «ɧɚɜɵɤɢ», ɬɚɤ ɢ «ɤɨɦɩɟɬɟɧɰɢɢ» ɢ «ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ» ɹɜɥɹɸɬɫɹ 
ɮɨɪɦɚɦɢ ɢɧɫɬɪɭɦɟɧɬɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ. «ȼɥɚɞɟɬɶ» ɱɟɦ-ɬɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɫɢɫɬɟɦɨɞɟɹɬɟɥɶɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ – ɨɡɧɚɱɚɟɬ «ɡɧɚɬɶ», ɤɨɬɨɪɨɟ ɩɪɟɜɪɚɬɢɥɨɫɶ ɜ 
«ɭɦɟɬɶ» ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ «ɧɚɜɵɤ». 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɤɚɱɟɫɬɜɚ 
ɢɦɟɟɬ ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɧɨɫɬɶ ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ «ɞɟɪɟɜɨɦ» ɢɥɢ 
«ɝɪɚɮɨɦ» ɤɨɦɩɟɬɟɧɰɢɣ. 

ɂɟɪɚɪɯɢɱɧɨɫɬɶ ɫɢɫɬɟɦɵ ɤɨɦɩɟɬɟɧɰɢɣ ɨɩɪɟɞɟɥɹɟɬ ɜɥɨɠɟɧɧɨɫɬɶ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɨɡɧɚɱɚɸɳɢɣ, ɱɬɨ ɨɞɧɢ ɤɨɦɩɟɬɟɧɰɢɢ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɜ ɞɪɭɝɢɟ, 
ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɢ ɫɬɚɧɨɜɢɬɶɫɹ ɢɯ ɤɨɦɩɨɧɟɧɬɚɦɢ. 

ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ «ɞɟɪɟɜɚ ɤɨɦɩɟɬɟɧɰɢɣ» ɨɬɪɚɠɚɟɬ ɟɞɢɧɢɱɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, 
ɤɚɤ ɭɫɥɨɜɧɨ ɧɟɞɟɥɢɦɵɟ. ɍɡɥɵ ɞɟɪɟɜɚ ɤɨɦɩɟɬɟɧɰɢɣ ɦɨɝɭɬ ɬɪɚɤɬɨɜɚɬɶɫɹ ɤɚɤ 
ɝɪɭɩɩɨɜɵɟ ɢɥɢ ɫɥɨɠɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ. ȿɫɥɢ ɟɞɢɧɢɱɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
ɪɟɩɪɟɡɟɧɬɢɪɭɸɬɫɹ ɤɚɤɢɦ-ɬɨ ɤɥɚɫɫɨɦ ɡɚɞɚɱ ɢɥɢ ɮɭɧɤɰɢɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɬɨ 
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ɝɪɭɩɩɨɜɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɪɟɩɪɟɡɟɧɬɢɪɭɸɬɫɹ ɤɨɦɩɥɟɤɫɨɦ ɡɚɞɚɱ, ɫɥɨɠɧɨɣ 
ɮɭɧɤɰɢɟɣ ɢɥɢ ɜɢɞɨɦ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɜ ɷɩɢɫɬɟɦɨɥɨɝɢɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ 
ɩɪɢɧɚɞɥɟɠɢɬ ɤɚɬɟɝɨɪɢɢ «ɡɧɚɧɢɟ». Ɂɧɚɧɢɟ – ɫɥɨɠɧɚɹ ɤɚɬɟɝɨɪɢɹ, ɢɦɟɸɳɚɹ 
ɫɦɵɫɥɨɜɭɸ ɦɧɨɝɨɡɧɚɱɧɨɫɬɶ ɢ ɫɥɟɞɭɸɳɢɟ ɨɩɪɟɞɟɥɟɧɢɹ:  

 ɡɧɚɧɢɟ ɟɫɬɶ ɦɨɞɟɥɶ (ɨɛɪɚɡ) ɨɛɴɟɤɬɢɜɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɟɟ ɷɤɫɩɥɢɤɚɰɢɸ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɚɡɜɢɬɢɹ «ɪɟɚɥɶɧɨɫɬɢ; 

 ɡɧɚɧɢɟ ɟɫɬɶ ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɪɨɲɥɚ ɩɪɨɰɟɞɭɪɭ ɭɡɧɚɜɚɧɢɹ 
(ɪɚɫɩɨɡɧɚɜɚɧɢɹ), ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɩɨɧɢɦɚɧɢɹ (ɨɫɦɵɫɥɟɧɢɹ); 

 ɡɧɚɧɢɟ ɟɫɬɶ ɪɟɡɭɥɶɬɚɬ ɩɨɡɧɚɧɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɰɢɩɨɦ ɨɛɴɟɤɬ - 
ɩɪɨɰɟɫɫɧɨɝɨ ɞɭɚɥɢɡɦɚ ɜ ɡɧɚɧɢɢ ɪɟɚɥɢɡɭɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ «ɡɧɚɧɢɟ ɩɪɨɰɟɫɫ» ɢ 
«ɡɧɚɧɢɟ – ɪɟɡɭɥɶɬɚɬ»; 

 ɡɧɚɧɢɟ ɟɫɬɶ ɪɟɡɭɥɶɬɚɬ ɭɱɟɧɢɹ, ɨɛɪɚɡɨɜɚɧɢɹ. Ɍɪɚɧɫɥɹɰɢɹ ɡɧɚɧɢɣ – 
ɩɪɨɰɟɫɫ, ɩɪɨɧɢɡɵɜɚɸɳɟɣ ɜɫɸ ɬɪɢɚɞɭ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ: ɜɨɫɩɢɬɚɧɢɟ, 
ɨɛɭɱɟɧɢɟ, ɨɛɪɚɡɨɜɚɧɢɟ ɤɚɤ ɩɟɪɟɞɚɱɭ ɡɧɚɧɢɣ ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ ɫɥɨɜɚ; 

 ɡɧɚɧɢɟ ɜ ɨɬɥɢɱɢɟ ɨɬ ɜɫɟɯ ɫɩɨɫɨɛɨɜ ɨɬɪɚɠɟɧɢɹ ɦɢɪɚ, ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɫɨɡɧɚɧɢɟ, ɬ.ɟ. ɨɫɨɡɧɚɧɢɟ ɫɭɛɴɟɤɬɨɦ ɦɢɪɚ ɬɚɤɢɦ, ɤɚɤ ɨɧ ɫɚɦ ɫɭɳɟɫɬɜɭɟɬ ɫɚɦ ɩɨ 
ɫɟɛɟ, ɢ ɨɛɪɚɡ ɷɬɨɝɨ ɦɢɪɚ.  

Ʉɨɦɩɟɬɟɧɰɢɹ ɹɜɥɹɟɬɫɹ ɮɨɪɦɨɣ ɛɵɬɢɹ ɡɧɚɧɢɹ, ɜ ɬɨɦ ɩɥɚɧɟ, ɱɬɨ 
ɤɨɦɩɟɬɟɧɰɢɹ ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɶɸ ɩɨɜɟɞɟɧɢɹ ɱɟɥɨɜɟɤɚ ɩɪɢ ɪɟɲɟɧɢɢ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɥɚɫɫɚ ɡɚɞɚɱ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɨɥɟɣ ɢɥɢ ɮɭɧɤɰɢɣ ɜ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɬɭɚɰɢɹɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɜɚɠɧɟɣɲɢɯ ɤɨɦɩɟɬɟɧɰɢɣ ɛɵɥɢ ɜɵɞɟɥɟɧɵ:  
 ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɚɧɚɥɢɡɭ ɢ ɫɢɧɬɟɡɭ: 
 ɫɩɨɫɨɛɧɨɫɬɶ ɭɱɢɬɶɫɹ; 
 ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɲɚɬɶ ɩɪɨɛɥɟɦɵ; 
 ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɡɧɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 
 ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɫɩɨɫɚɛɥɢɜɚɬɶɫɹ ɤ ɧɨɜɵɦ ɫɢɬɭɚɰɢɹɦ; 
 ɡɚɛɨɬɚ ɨ ɤɚɱɟɫɬɜɟ; 
 ɫɩɨɫɨɛɧɨɫɬɶ ɭɩɪɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɟɣ; 
 ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɛɨɬɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜ ɤɨɦɚɧɞɟ. 
ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɮɚɤɬɢɱɟɫɤɢ ɜ ɩɪɨɟɤɬɟ TUNING ɩɨɞɱɟɪɤɧɭɬ 

ɩɪɢɨɪɢɬɟɬ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɫɢɫɬɟɦɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫɚɦɨɨɛɭɱɟɧɢɸ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ ɢɦɟɟɬ ɫɜɨɸ ɧɢɲɭ ɜ ɫɢɫɬɟɦɧɨɣ ɷɩɢɫɬɟɦɨɥɨɝɢɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ. 

ɗɩɢɫɬɟɦɨɥɨɝɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɦɧɨɝɨɨɛɪɚɡɧɚ, 
ɨɧɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɭɫɢɥɟɧɢɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɨ, ɬ.ɟ. ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɚ ɧɚ ɪɵɧɤɚɯ ɬɪɭɞɚ; 

 ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɝɢɛɤɨɫɬɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɨɛɟɫɩɟɱɟɧɢɹ 
ɢɡɨɦɨɪɮɢɡɦɨɜ ɡɧɚɧɢɟɜɨɝɨ (ɩɪɟɞɦɟɬɧɨ-ɞɢɫɰɢɩɥɢɧɚɪɧɨɝɨ) ɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ 
ɩɨɞɯɨɞɨɜ ɧɚ ɭɱɟɛɧɨ-ɦɨɞɭɥɶɧɨɣ ɨɫɧɨɜɟ; 
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 ɩɨɜɵɲɟɧɢɟ ɢɡɦɟɪɢɦɨɫɬɢ ɤɚɱɟɫɬɜɚ ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɚ ɢ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ ɩɨ ɨɞɧɨɦɭ ɩɪɨɮɢɥɸ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɪɚɡɧɵɯ ɜɭɡɚɯ ɢ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ. 

ɉɨɹɜɥɟɧɢɟ ɤɚɬɟɝɨɪɢɢ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 
ɩɪɨɰɟɫɫɨɦ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ (ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ, ɬɢɩɨɥɨɝɢɡɚɰɢɢ). 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɤɨɦɩɟɬɟɧɰɢɢ ɟɫɬɶ ɪɚɫɤɪɵɬɢɟ ɫɨɞɟɪɠɚɧɢɹ ɤɚɬɟɝɨɪɢɢ 
ɤɨɦɩɟɬɟɧɰɢɢ ɧɚ ɨɫɧɨɜɟ ɞɜɢɠɟɧɢɹ ɨɬ ɨɛɳɟɝɨ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɢ ɟɞɢɧɢɱɧɨɦɭ. 

ȼ ɪɚɦɤɚɯ «ɉɪɨɟɤɬɚ TUNING» ɤɨɦɩɟɬɟɧɰɢɢ ɮɨɪɦɢɪɭɟɦɵɟ ɜɵɫɲɢɦ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɨɛɪɚɡɨɜɚɧɢɟɦ, ɪɚɡɛɢɬɵ ɧɚ ɞɜɟ ɤɚɬɟɝɨɪɢɢ: ɤɨɦɩɟɬɟɧɰɢɢ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ – ɩɪɟɞɦɟɬɧɨ-ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 
ɤɨɦɩɟɬɟɧɰɢɢ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ (ɧɚɜɵɤɢ), ɧɟ ɫɜɹɡɚɧɧɵɟ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɪɟɲɟɧɢɟɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɧɨ ɫɜɹɡɚɧɧɵɟ ɫ 
ɭɫɩɟɲɧɨɫɬɶɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɩɨɫɪɟɞɨɜɚɧɧɨ (ɪɢɫɭɧɨɤ 2.1): 

 

 
 

Ɋɢɫɭɧɨɤ 2.1- Ⱦɟɪɟɜɨ ɤɥɚɫɫɨɜ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɜɟɪɫɢɢ ɩɪɨɟɤɬɚ TUNING 
 

ɉɪɟɞɦɟɬɧɨ-ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɩɨ ɩɪɨɟɤɬɭ TUNING 
ɨɬɪɚɠɚɸɬ ɤɥɸɱɟɜɵɟ ɤɨɦɩɟɬɟɧɰɢɢ», ɤɨɬɨɪɵɟ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦ 
ɡɧɚɧɢɟɦ ɨɛɥɚɫɬɢ ɨɛɭɱɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɨɟɨɛɪɚɡɢɟ ɢ ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ 
ɤɨɧɤɪɟɬɧɵɯ ɩɪɨɝɪɚɦɦ ɧɚ ɫɨɢɫɤɚɧɢɟ ɚɤɚɞɟɦɢɱɟɫɤɨɣ ɫɬɟɩɟɧɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, 
ɩɪɟɞɦɟɬɧɨ-ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɨɬɪɚɠɚɸɬ ɧɚ ɭɪɨɜɧɟ ɧɚɜɵɤɨɜ, 
ɭɦɟɧɢɣ, ɫɩɨɫɨɛɧɨɫɬɟɣ ɜɵɩɭɫɤɧɢɤɨɜ ɫɩɟɰɢɮɢɤɭ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɱɚɫɬɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ. 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ – ɷɬɨ ɬɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɤɨɬɨɪɵɟ ɩɨ ɩɪɨɟɤɬɭ 
TUNING ɫɱɢɬɚɸɬɫɹ ɜɚɠɧɵɦɢ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɝɪɭɩɩ ɜɵɩɭɫɤɧɢɤɨɜ 
ɢ ɪɚɛɨɬɨɞɚɬɟɥɟɣ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɢ 
ɩɪɟɞɦɟɬɧɨ- ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɜ ɦɨɳɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɚɬɟɝɨɪɢɢ ɤɨɦɩɟɬɟɧɰɢɣ: ɦɨɳɧɨɫɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
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ɤɨɦɩɟɬɟɧɰɢɣ ɬɚɤɨɜɚ, ɱɬɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɢ, ɜ ɬɚɤɨɣ ɠɟ ɦɟɪɟ 
ɨɛɹɡɚɬɟɥɶɧɵɦɢ, ɩɨɱɬɢ ɞɥɹ ɜɫɟɣ ɜɵɫɲɟɣ ɲɤɨɥɵ ȿɜɪɨɩɵ, ɚ ɩɪɟɞɦɟɬɧɨ-
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɨɬɪɚɠɚɸɬ ɢɯ ɚɞɪɟɫɧɨɫɬɶ ɬɨɥɶɤɨ ɤ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɨɧɤɪɟɬɧɵɦ ɩɪɨɝɪɚɦɦɚɦ ɧɚ ɫɨɢɫɤɚɧɢɟ ɫɬɟɩɟɧɢ ɛɚɤɚɥɚɜɪɚ ɢɥɢ 
ɦɚɝɢɫɬɪɚ. 

ȼ ɰɟɥɨɦ ɞɟɥɟɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɢ ɩɪɟɞɦɟɬɧɨ-
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɨɬɪɚɠɚɟɬ ɩɪɢɧɹɬɨɟ ɞɟɥɟɧɢɟ ɧɚ 
ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ, ɜ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɦ ɮɨɪɦɚɬɟ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɢ ɛɚɡɨɜɵɯ ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɧɚ Ɂɚɩɚɞɟ ɞɟɣɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ 
ɰɟɥɟɜɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɤɨɦɩɟɬɟɧɰɢɣ/ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ, ɜɵɫɬɪɚɢɜɚɟɦɵɯ ɢɫɯɨɞɹ 
ɢɡ ɪɚɡɧɵɯ ɰɟɥɟɣ ɭɩɪɚɜɥɟɧɢɹ (ɩɨɥɢɬɢɤɢ) ɢ ɢɡ ɪɚɡɧɵɯ ɫɢɬɭɚɰɢɣ ɨɰɟɧɢɜɚɧɢɹ 
(ɞɢɚɝɧɨɫɬɢɤɢ). 

ȼ Ɋɨɫɫɢɢ ɡɚ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɞɥɨɠɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɤɨɦɩɟɬɟɧɰɢɣ. ɇɚɩɪɢɦɟɪ, ɜ ɩɪɨɟɤɬɟ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɩɪɟɞɥɨɠɟɧɨ ɬɪɚɤɬɨɜɚɬɶ:  

  ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɤɚɤ ɝɨɬɨɜɧɨɫɬɶ ɜɵɩɭɫɤɧɢɤɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɭɩɟɧɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɜɢɞɨɜ ɢ ɡɚɞɚɱ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, ɩɪɢ ɹɫɧɨɦ ɩɨɧɢɦɚɧɢɢ 
ɢɯ ɫɨɰɢɚɥɶɧɨɣ ɡɧɚɱɢɦɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɫɨɰɢɚɥɶɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ; 

  ɤɨɦɩɟɬɟɧɰɢɹ ɤɚɤ ɝɨɬɨɜɧɨɫɬɶ ɫɬɭɞɟɧɬɚ ɤ ɩɪɢɦɟɧɟɧɢɸ ɧɚ ɩɪɚɤɬɢɤɟ 
ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɢɡɭɱɟɧɢɢ ɰɢɤɥɨɜ 
ɞɢɫɰɢɩɥɢɧ ɢ ɩɪɢ ɹɫɧɨɦ ɩɨɧɢɦɚɧɢɢ ɢɯ ɡɧɚɱɢɦɨɫɬɢ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ [28].  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɜ ȽɈɋ [7] ɩɪɟɞɥɨɠɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɞɟɪɟɜɶɹ ɤɥɚɫɫɨɜ ɤɨɦɩɟɬɟɧɰɢɣ ɛɚɤɚɥɚɜɪɚ (ɪɢɫɭɧɨɤ 2.2) ɢ ɦɚɝɢɫɬɪɚ 
(ɪɢɫɭɧɨɤ 2.3): 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 - Ⱦɟɪɟɜɨ ɤɨɦɩɟɬɟɧɰɢɣ ɛɚɤɚɥɚɜɪɚ 
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Ɋɢɫɭɧɨɤ 2.3 - Ⱦɟɪɟɜɨ ɤɨɦɩɟɬɟɧɰɢɣ ɦɚɝɢɫɬɪɚ 
 

Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ ɤɥɚɫɫɨɜ ɤɨɦɩɟɬɟɧɰɢɣ ɪɚɫɤɪɵɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɤɚɬɟɝɨɪɢɣ 
«ɞɨɥɠɟɧ», «ɩɨɧɢɦɚɬɶ», «ɡɧɚɬɶ», «ɜɥɚɞɟɬɶ», «ɭɦɟɬɶ», «ɢɦɟɬɶ ɧɚɭɱɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ», «ɛɵɬɶ ɝɨɬɨɜɵɦ», «ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ», «ɫɬɪɟɦɢɬɶɫɹ», 
«ɢɦɟɬɶ ɰɟɥɨɫɬɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ», «ɢɫɩɨɥɶɡɨɜɚɬɶ», «ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ», 
«ɢɦɟɬɶ ɨɩɵɬ». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɥɨɠɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɩɨɞɯɨɞɨɜ 
ɤ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɤɨɦɩɟɬɟɧɰɢɣ, ɱɬɨ ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ 
ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ [49,50]: 

ɉɨɥɨɠɟɧɢɟ 1. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɰɟɥɟɜɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɨɛɴɟɤɬɢɜɧɨ ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɪɚɡɧɵɦɢ ɰɟɥɟɜɵɦɢ (ɰɟɧɧɨɫɬɧɵɦɢ) 
ɭɫɬɚɧɨɜɤɚɦɢ ɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɫɧɨɜɚɧɢɣ. 

ɉɨɥɨɠɟɧɢɟ 2. Ɇɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɢɣ ɜ ɤɥɚɫɫɢɮɢɤɚɰɢɹɯ ɤɨɦɩɟɬɟɧɰɢɣ 
ɨɛɭɫɥɨɜɥɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɵɯ ɩɨɧɹɬɢɣɧɵɯ (ɫɟɦɚɧɬɢɱɟɫɤɢɯ) ɫɢɫɬɟɦ ɞɥɹ 
ɢɯ ɨɩɢɫɚɧɢɹ.  

ȼ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɫɚɦɚ ɩɪɨɛɥɟɦɚ ɬɚɤɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɨɫɢɬ ɮɢɥɨɫɨɮɫɤɨ-ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ, ɧɚɭɱɧɨ-
ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɡɚɧɢɦɚɸɬɫɹ ɷɬɨɣ ɩɪɨɛɥɟɦɨɣ ɭɡɤɢɟ 
ɫɩɟɰɢɚɥɢɫɬɵ - ɷɤɫɩɟɪɬɵ, ɢɫɯɨɞɹɳɢɟ ɜ ɫɜɨɟɣ ɫɟɦɚɧɬɢɤɟ ɢɡ ɡɞɪɚɜɨɝɨ ɫɦɵɫɥɚ.  

ɉɨɥɨɠɟɧɢɟ 3. Ɇɧɨɠɟɫɬɜɨ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɤɨɦɩɟɬɟɧɰɢɣ ɛɭɞɟɬ ɫɭɠɚɬɶɫɹ ɩɨ 
ɦɟɪɟ ɪɨɫɬɚ ɢɯ ɚɞɟɤɜɚɬɧɨɫɬɢ ɜ ɨɬɪɚɠɟɧɢɢ ɤɚɱɟɫɬɜɚ ɱɟɥɨɜɟɤɚ ɢ ɤɚɱɟɫɬɜɚ 
ɩɪɨɮɟɫɫɢɨɧɚɥɚ (ɫɩɟɰɢɚɥɢɫɬɚ).  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɪɚɡɜɢɬɢɢ ɜɵɫɲɟɣ ɲɤɨɥɵ 
ɱɟɥɨɜɟɱɟɫɬɜɚ ɜ XXI ɜɟɤɟ ɹɜɥɹɟɬɫɹ ɮɭɧɞɚɦɟɧɬɚɥɢɡɚɰɢɹ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɟɟ 
ɧɨɨɫɮɟɪɢɡɚɰɢɹ, ɪɟɚɥɢɡɚɰɢɹ ɢɦɩɟɪɚɬɢɜɨɜ «ɱɟɥɨɜɟɱɟɫɤɨɣ ɪɟɜɨɥɸɰɢɢ». 
Ɉɛɪɚɡɨɜɚɧɢɟ ɜ ɰɟɥɨɦ, ɢ ɜɵɫɲɚɹ ɲɤɨɥɚ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɞɨɥɠɧɵ ɫɬɚɬɶ 
ɝɥɚɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɜɨɫɯɨɞɹɳɟɝɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɱɟɫɬɜɚ ɱɟɥɨɜɟɤɚ, 
ɤɚɱɟɫɬɜɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ ɤɚɱɟɫɬɜɚ ɫɚɦɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜ 
ɨɛɳɟɫɬɜɟ. ɗɬɨ ɝɥɚɜɧɨɟ ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɜ XXI ɜɟɤɟ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 
ɜɵɯɨɞɚ ɱɟɥɨɜɟɱɟɫɬɜɚ ɢɡ ɩɟɪɜɨɣ ɮɚɡɵ Ƚɥɨɛɚɥɶɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ Ʉɚɬɚɫɬɪɨɮɵ.  

 
2.2 ɉɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɢɧɠɟɧɟɪɧɨɟ ɨɛɭɱɟɧɢɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 

"ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ" 

ɉɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ - ɷɬɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ 
ɤɨɧɬɟɤɫɬ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɣ ɩɪɢɨɛɪɟɬɟɧɢɸ ɛɚɡɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɡɧɚɧɢɣ 
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ɩɪɨɝɪɚɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɫɢɫɬɟɦ.  

ȼ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɨɛɭɱɟɧɢɹ, ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ", ɜɵɞɟɥɹɸɬɫɹ: 

  ɨɛɥɚɫɬɢ ɡɧɚɧɢɣ SWEBOK, ɨɩɪɟɞɟɥɹɸɳɢɟ ɛɚɡɨɜɵɟ ɢɧɠɟɧɟɪɧɵɟ ɡɧɚɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ; 

  CDIO ɫɬɚɧɞɚɪɬɵ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɤɪɟɬɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɩɨɞɪɨɛɧɨɝɨ ɩɟɪɟɱɧɹ ɤɨɦɩɟɬɟɧɰɢɣ ɢɥɢ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɢɧɠɟɧɟɪɚ; 

  ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɢɧɠɢɧɢɪɢɧɝɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɚɦɢ ɫɨɡɞɚɧɢɹ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɧɠɟɧɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɢɫɬɟɦ; 

  ɤɨɦɩɥɟɤɫɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 
ɭɱɟɛɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɤɚɤ ɨɫɧɨɜɚ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus.  

ɉɨɫɤɨɥɶɤɭ ɫɢɫɬɟɦɚ ɚɤɚɞɟɦɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɜɵɫɲɟɦ ɭɱɟɛɧɨɦ 
ɡɚɜɟɞɟɧɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ, ɭɫɬɨɣɱɢɜɨɣ ɢ ɞɢɧɚɦɢɱɧɨ 
ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɫɢɫɬɟɦɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɚɞɪɨɜ, 
ɩɨɷɬɨɦɭ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɬɚɤɨɣ ɚɞɚɩɬɢɜɧɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɥɚ ɛɵ ɝɟɧɟɪɢɪɨɜɚɬɶ ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ 
ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɚɞɟɤɜɚɬɧɵɟ ɚɤɬɭɚɥɶɧɵɦ ɧɚɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɜɵɡɨɜɚɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɨɛɳɟɫɬɜɚ ɢ ɷɤɨɧɨɦɢɤɢ.  

Ʉ ɫɟɦɚɧɬɢɱɟɫɤɢɦ ɡɧɚɧɢɹɦ ɦɵ ɨɬɧɨɫɢɦ ɡɧɚɧɢɹ ɨɛ ɨɩɪɟɞɟɥɹɸɳɢɯ ɫɜɨɣɫɬɜɚɯ 
ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɦɢ ɦɨɞɟɥɹɦɢ, ɤɚɤ ɚɛɫɬɪɚɤɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ 
ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɜɨɸ ɨɪɝɚɧɢɡɚɰɢɸ, ɫɬɪɭɤɬɭɪɭ ɢ ɚɜɬɨɧɨɦɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ.  

ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ 
CDIO ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɨɩɨɪɧɵɯ 
ɩɨɧɹɬɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ ɪɚɦɤɚɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. Ɉɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɩɪɟɞɩɨɥɚɝɚɸɬ ɫɜɨɸ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɫ ɩɨɦɨɳɶɸ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ 
ɩɨɧɹɬɢɣ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɫɩɟɰɢɮɢɤɚɰɢɟɣ 
ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ "ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 
ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ" ɧɚɩɪɚɜɥɟɧɢɹ "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ" ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ: 

  ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɩɪɨɮɢɥɹɦɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ;  
  ɷɬɚɩɚɦɢ ɢɧɢɰɢɚɬɢɜɵ CDIO;  
  ɹɞɪɨɦ ɡɧɚɧɢɣ SWEBOK;  
  ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɦɢ ɦɨɞɟɥɹɦɢ, ɩɪɟɞɫɬɚɜɥɹɟɦɵɦɢ ɚɝɪɟɝɚɰɢɟɣ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO;  

  ɨɧɬɨɥɨɝɢɹɦɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ 
ɩɨɧɹɬɢɹ ɧɚɞɟɥɟɧɵ ɫɜɨɣɫɬɜɚɦɢ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ; 
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  ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɦɢ ɦɨɞɟɥɹɦɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɫɩɟɰɢɮɢɰɢɪɭɸɬɫɹ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɧɹɬɢɣ.  

ɉɨɞ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɟɣ ɨɛɭɱɟɧɢɹ (EL - Education Line), ɛɭɞɟɦ 
ɩɨɧɢɦɚɬɶ ɧɟɤɨɬɨɪɭɸ ɫɬɪɭɤɬɭɪɭ ɢɡ ɦɧɨɠɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɨɛɭɱɟɧɢɹ (LC - 
Learning Component), ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɧɠɟɧɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɢɫɬɟɦ ɜ ɪɚɦɤɚɯ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ 
ɢɧɢɰɢɚɬɢɜɵ CDIO.  

 
EL = (LC1, LC2, ... , LCm),     (2.1) 

 
ɝɞɟ ɤɨɦɩɨɧɟɧɬɨɦ ɨɛɭɱɟɧɢɹ LC = (Om, Fm) ɹɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬ, ɫɨɫɬɨɹɳɢɣ 

ɢɡ ɦɨɞɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ. ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɤɨɦɩɨɧɟɧɬɨɜ ɨɛɭɱɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɭɱɢɬɵɜɚɸɬɫɹ ɤɨɧɰɟɩɰɢɢ ɨɛɳɧɨɫɬɢ ɢ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɫɜɨɣɫɬɜ ɩɨɧɹɬɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɜɬɨɪɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɚɤ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɬɚɤ ɢ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɪɚɟɤɬɨɪɢɣ. 

ɉɪɟɞɦɟɬɧɵɦɢ ɨɛɥɚɫɬɹɦɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ "ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ", ɧɚɩɪɚɜɥɟɧɢɹ "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ", ɹɜɥɹɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɫɮɟɪɵ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ 
ɫɢɫɬɟɦ. ɉɨɞ ɞɨɦɟɧɨɦ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ 
ɤɨɬɨɪɨɦ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɚɹ ɡɚɞɚɱɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɚɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɚɛɨɪɨɦ ɩɨɧɹɬɢɣ, ɤɚɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɚɠɧɵɣ 
ɚɫɩɟɤɬ ɞɥɹ ɪɟɲɟɧɢɹ ɭɱɟɛɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ ɜ ɪɚɦɤɚɯ ɷɬɚɩɨɜ 
ɢɧɢɰɢɚɬɢɜɵ CDIO. Ⱦɨɦɟɧ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɨɩɢɫɚɧɢɹ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ.  

ɂɧɢɰɢɚɬɢɜɚ CDIO ɢɦɟɟɬ ɬɪɢ ɨɛɳɢɯ ɰɟɥɟɣ ɨɛɭɱɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɫɬɭɞɟɧɬɚɦ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɝɥɭɛɨɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɢ ɦɵɲɥɟɧɢɟ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ; ɩɪɚɤɬɢɱɟɫɤɨɟ ɦɚɫɬɟɪɫɬɜɨ ɜ ɫɨɡɞɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɨɜɵɯ 
ɩɪɨɞɭɤɬɨɜ ɢ ɫɢɫɬɟɦ; ɩɨɧɢɦɚɧɢɟ ɜɚɠɧɨɫɬɢ ɢ ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɛɳɟɫɬɜɚ. 

 
2.3 Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɟ ɦɨɞɟɥɢ ɢ ɷɬɚɩɵ CDIO 

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɤɚɱɟɫɬɜɚ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɨɥɠɧɨ 
ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɦ ɩɨɞɯɨɞɟ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɢɡ ɤɨɬɨɪɵɯ ɜɵɞɟɥɢɦ ɛɚɡɨɜɵɟ, ɤɚɤ ɨɫɧɨɜɚ 
ɩɪɨɮɟɫɫɢɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɞɪɭɝɢɦ ɬɢɩɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɨ 
ɡɧɚɱɢɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢɥɢ ɩɪɨɮɢɥɹ ɜɵɩɭɫɤɧɢɤɚ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO ɨɩɪɟɞɟɥɢɦ ɭɪɨɜɧɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɜ ɪɚɦɤɚɯ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɛɚɡɨɜɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ. ɉɪɢ ɷɬɨɦ: 

  ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɞɥɹ ɥɸɛɨɝɨ ɷɬɚɩɚ ɢɧɢɰɢɚɬɢɜɵ CDIO, 
ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ; 
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  ɛɚɡɨɜɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɞɥɹ ɥɸɛɨɝɨ ɷɬɚɩɚ ɢɧɢɰɢɚɬɢɜɵ 
CDIO, ɦɨɝɭɬ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɵɦɢ, ɧɟɨɛɹɡɚɬɟɥɶɧɵɦɢ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ 
ɤɨɦɩɟɬɟɧɰɢɹɦɢ; 

  ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ, ɛɚɡɨɜɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
ɨɩɢɫɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɹ, ɝɞɟ ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɟɦɚɧɬɢɱɟɫɤɢɟ 
ɡɧɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

  ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ 
ɩɨɧɹɬɢɣ. 

ɉɪɨɞɟɦɨɧɫɬɪɢɪɭɟɦ ɫɩɟɰɢɮɢɤɚɰɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɹɡɵɤɚ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ. 

ɉɭɫɬɶ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
"ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ", ɧɚɩɪɚɜɥɟɧɢɹ 
"ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ" ɧɟɨɛɯɨɞɢɦɨ ɨɫɜɨɟɧɢɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ (PK), ɛɚɡɨɜɵɯ (BK), ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ (DK).  

Ⱦɨɩɭɫɬɢɦ, ɱɬɨ ɞɥɹ ɭɫɩɟɲɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɤɥɸɱɟɜɵɯ ɜɨɩɪɨɫɨɜ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ, ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ 
ɢɧɢɰɢɚɬɢɜɵ CDIO, ɬɪɟɛɭɸɬɫɹ ɡɧɚɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɫɥɟɞɭɸɳɢɦɢ ɜɵɪɚɠɟɧɢɹɦɢ 
ɤɨɦɩɟɬɟɧɰɢɣ:  

 Conceiving <=*PK1(*P1*P2)*PK2*PK3; 
 Conceiving <=*BK1 ~+BK2*BK3(*B1~+B2)+BK4; 
 Conceiving <=*DK1+DK2*DK3~+DK4; 
 Designing <=*PK1*PK2*PK3;  
 Designing <=*BK1+BK2*BK3;  
 Designing <=*DK1~*DK2(*D1+D2)~*DK3;  
 Implementing <=*PK1*PK2*PK3*PK4(*P1*P2)*PK5;      
 Implementing <=*BK1*BK2*BK3(*B1~+B2)~+BK4;  
 Implementing <=*DK1*DK2(*D1+D2)*DK3+DK4;  
 Operating <=*PK1*PK2;  
 Operating <=*BK1(*B1*B2)*BK2+BK3;  
 Operating <=*DK1(+D1~+D2)*DK2+DK3;  
ɝɞɟ ɜ ɤɪɭɝɥɵɯ ɫɤɨɛɤɚɯ ɫɩɟɰɢɮɢɰɢɪɨɜɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɦɩɟɬɟɧɰɢɢ 

ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɤɨɧɤɪɟɬɢɡɚɰɢɢ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ - 
PK, ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɷɬɚɩɚ, ɚ ɛɚɡɨɜɵɟ - BK ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ - DK, ɦɨɝɭɬ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɵɦɢ, ɧɟɨɛɹɡɚɬɟɥɶɧɵɦɢ ɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɷɬɚɩɚ ɢɧɢɰɢɚɬɢɜɵ CDIO.  

Ʉɚɠɞɚɹ ɢɡ ɤɨɦɩɟɬɟɧɰɢɣ, ɮɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɜ ɜɢɞɟ ɧɚɛɨɪɚ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɢ ɢɯ ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɣ, ɨɩɪɟɞɟɥɹɟɬ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɨɫɜɨɟɧɢɟ ɤɨɬɨɪɵɯ 
ɧɟɨɛɯɨɞɢɦɨ ɢ ɞɨɫɬɚɬɨɱɧɨ ɤɚɤ ɩɪɢ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ, ɬɚɤ ɢ ɞɥɹ ɪɟɲɟɧɢɹ 
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ɩɪɚɤɬɢɱɟɫɤɢɯ ɭɱɟɛɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ 
CDIO.  

ɇɚɩɪɢɦɟɪ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɊɄ1 ɷɬɚɩɚ Conceiving 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɧɚɛɨɪɨɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ:  
PK1 <= *C1*C2(*C1*C2)*C3*C4; 

ɝɞɟ ɜ ɤɪɭɝɥɵɯ ɫɤɨɛɤɚɯ ɜɜɨɞɹɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɟ ɩɨɧɹɬɢɹ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ 
ɤɨɧɤɪɟɬɢɡɚɰɢɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɫɟɦɚɧɬɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɬɟɤɫɬɨɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɦ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ. 

Ⱦɚɥɟɟ, ɤɚɠɞɨɟ ɢɡ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɤɨɦɩɟɬɟɧɰɢɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɜɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɦ ɨɛɹɡɚɬɟɥɶɧɵɟ, ɧɟɨɛɹɡɚɬɟɥɶɧɵɟ, ɥɢɛɨ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɩɨɧɹɬɢɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ ɤɨɧɤɪɟɬɢɡɚɰɢɢ. ɇɚɩɪɢɦɟɪ, 
ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɋ1 ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɊɄ1 ɦɨɠɧɨ 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɧɚɛɨɪɨɦ ɩɨɧɹɬɢɣ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ 
ɤɨɧɤɪɟɬɢɡɚɰɢɢ: C1<=*C1.1*C1.2(*C1~+C2)~*C1.3+C1.4;  

ɋ ɩɨɦɨɳɶɸ ɬɚɤɢɯ ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɣ ɮɨɪɦɢɪɭɸɬɫɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-
ɡɧɚɧɢɟɜɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɚ ɩɨɫɤɨɥɶɤɭ ɜ ɜɵɪɚɠɟɧɢɹɯ ɡɧɚɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ, ɬɨ ɬɚɤɢɟ 
ɤɨɦɩɨɧɟɧɬɵ ɦɨɠɧɨ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ.  

ɉɭɫɬɶ ɭɫɩɟɲɧɨɟ ɭɫɜɨɟɧɢɟ ɡɧɚɧɢɣ ɷɬɚɩɚ Conceiving, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɛɭɱɚɸɳɟɦɭɫɹ ɨɜɥɚɞɟɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ: PɄ1, PɄ2, ɊɄ3 ɢ 
ɊɄ4. ɉɪɟɞɫɬɚɜɢɦ ɬɚɤɭɸ ɫɢɬɭɚɰɢɸ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  Conceiving <= 
*PK1*PK2*PK3*PK4; ɢ, ɜɢɡɭɚɥɶɧɨ, ɫɥɟɞɭɸɳɢɦ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɝɪɚɮɨɦ 
(ɪɢɫɭɧɨɤ 2.4):  

 

 
 

Ɋɢɫɭɧɨɤ 2.4 - ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɷɬɚɩɚ Conceiving ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ 
ɤɨɦɩɟɬɟɧɰɢɹɦɢ 

 
ɉɪɢɜɟɞɟɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚ ɷɬɚɩɟ Conceiving ɭ 

ɫɬɭɞɟɧɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɫɮɨɪɦɢɪɨɜɚɧɨ ɱɟɬɵɪɟ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɢ: ɊɄ1, ɊɄ2, ɊɄ3 ɢ ɊɄ4.  

Ⱦɚɥɶɧɟɣɲɟɟ ɭɬɨɱɧɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɞɨɩɭɫɤɚɟɬ ɢɯ 
ɨɩɢɫɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ.  

ɇɚɩɪɢɦɟɪ, ɭɫɩɟɲɧɨɟ ɭɫɜɨɟɧɢɟ ɡɧɚɧɢɣ ɷɬɚɩɚ Conceiving, ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɭɱɚɸɳɟɝɨɫɹ ɞɜɭɦɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɛɚɡɨɜɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ: BɄ1, BɄ2, ɢ 
ɨɞɧɨɣ ɧɟɨɛɹɡɚɬɟɥɶɧɨɣ - ȼɄ3, ɱɬɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ: Conceiving <= *BK1*BK2+BK3;  
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ȿɫɥɢ, ɩɪɢ ɷɬɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɟɳɟ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ, ɬɨɝɞɚ ɧɚɲɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ:     
Conceiving <= *DK1(*D1+D2)*DK2~+DK3;  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɚɩ Conceiving, ɩɪɟɞɫɬɚɜɥɟɧ ɱɟɪɟɡ ɩɪɢɡɦɭ ɧɟɨɛɯɨɞɢɦɵɯ ɢ 
ɞɨɫɬɚɬɨɱɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ.  

Ⱦɚɥɟɟ, ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɜɵɞɟɥɟɧɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɫɥɟɞɭɟɬ ɢɯ ɨɩɪɟɞɟɥɟɧɢɟ ɫ 
ɩɨɦɨɳɶɸ ɨɩɨɪɧɵɯ ɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ.  

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ ɛɚɡɨɜɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ȼɄ1 ɫɥɟɞɭɟɬ ɢɡɭɱɢɬɶ 
ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ, ɫɩɟɰɢɮɢɤɚɰɢɹ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɵɪɚɠɟɧɢɟɦ:  
ȼɄ1<=*ɋ1(*ɋ1~*ɋ2*C3)*C2*C3(*C1*C2);  

ɢ ɜɢɡɭɚɥɶɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
 

 
Ɋɢɫɭɧɨɤ 2.5 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɚɡɨɜɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ȼɄ1 

 
ɂ, ɧɚɤɨɧɟɰ, ɤɚɠɞɨɟ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ, ɧɚɩɪɢɦɟɪ ɤɨɦɩɟɬɟɧɰɢɢ ȼɄ1, 

ɢɞɟɧɬɢɮɢɰɢɪɭɟɦ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɦɢ ɩɨɧɹɬɢɹɦɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ. 
ɇɚɩɪɢɦɟɪ, ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɋ1, ɹɜɥɹɸɳɟɟɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 
ɩɪɢɨɛɪɟɬɟɧɢɹ ɛɚɡɨɜɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ȼɄ1 ɷɬɚɩɚ Conceiving, ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ: ɋ1 < = *ɋ1.1*ɋ1.2(+ɋ1*ɋ2)~+C1.3*C1.4;  

ɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 2.6: 

 

 

 
Ɋɢɫɭɧɨɤ 2.6 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɋ1 ɛɚɡɨɜɨɣ ɤɨɦɩɟɬɟɧɰɢɢ 

ȼɄ1 
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2.4 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɪɚɟɤɬɨɪɢɣ ɨɛɭɱɟɧɢɹ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɰɢɨɧɚɥɶɧɨɣ ɪɚɦɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɣ ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ Ⱦɭɛɥɢɧɫɤɢɯ ɞɟɫɤɪɢɩɬɨɪɨɜ ɢ ȿɜɪɨɩɟɣɫɤɨɣ 
ɪɚɦɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɣ, ɜɭɡ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɪɚɡɥɢɱɧɵɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ.  

Ⱦɭɛɥɢɧɫɤɢɟ ɞɟɫɤɪɢɩɬɨɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɩɢɫɚɧɢɟ ɭɪɨɜɧɹ ɢ ɨɛɴɟɦɚ 
ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ ɤɨɦɩɟɬɟɧɰɢɣ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɪɢɨɛɪɟɫɬɢ 
ɫɬɭɞɟɧɬɵ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ 
(ɫɬɭɩɟɧɢ) ɜɵɫɲɟɝɨ ɢ ɩɨɫɥɟɜɭɡɨɜɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɛɚɡɢɪɭɸɳɢɟɫɹ ɧɚ 
ɪɟɡɭɥɶɬɚɬɚɯ ɨɛɭɱɟɧɢɹ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɤɨɦɩɟɬɟɧɰɢɹɯ ɢ ɨɛɳɟɦ ɤɨɥɢɱɟɫɬɜɟ 
ɤɪɟɞɢɬɧɵɯ ɟɞɢɧɢɰ ECTS. 

ɉɨɷɬɨɦɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜ ɪɚɦɤɚɯ ɤɚɬɚɥɨɝɚ ɷɥɟɤɬɢɜɧɵɯ ɞɢɫɰɢɩɥɢɧ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɬɶ ɧɚ ɜɵɛɨɪ ɫɬɭɞɟɧɬɚɦ ɧɟɫɤɨɥɶɤɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɬɪɚɟɤɬɨɪɢɣ, ɬɨ ɟɫɬɶ ɩɟɪɟɱɧɟɣ ɷɥɟɤɬɢɜɧɵɯ ɞɢɫɰɢɩɥɢɧ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɯ 
ɢɡɭɱɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɬɭɞɟɧɬɭ «ɧɚ ɜɵɯɨɞɟ» ɨɫɜɨɢɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ 
ɩɪɨɝɪɚɦɦɭ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɧɚ ɤɨɧɤɪɟɬɧɭɸ ɫɮɟɪɭ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ ɭɱɟɬɨɦ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɪɵɧɤɚ ɬɪɭɞɚ. 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɨɛɭɱɚɸɳɟɝɨɫɹ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɭɟɦɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɡɧɚɧɢɟɜɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜ ɮɨɪɦɚɬɟ ɨɧɬɨɥɨɝɢɣ ɢ ɜɵɪɚɠɟɧɢɣ 
ɡɧɚɧɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɛɚɡɨɜɵɯ ɤɨɧɰɟɩɰɢɣ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ ɩɪɢɧɹɬɵ: 

  ɹɞɪɨ ɡɧɚɧɢɣ SWEBOK - ɧɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ IEEE ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɝɪɚɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ, 

  ɤɨɧɰɟɩɰɢɹ ɩɪɨɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ, 
  ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɜɵɩɭɫɤɧɢɤɚ,  
  ɤɨɧɰɟɩɰɢɢ ɜɫɟɦɢɪɧɨɣ ɢɧɢɰɢɚɬɢɜɵ CDIO, 
  ɤɨɧɰɟɩɰɢɹ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ,  
  ɨɧɬɨɥɨɝɢɱɟɫɤɢɣ ɢɧɠɢɧɢɪɢɧɝ,  
  ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɡɧɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɢ.  
ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɛɚɡɨɜɵɟ ɤɨɧɰɟɩɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɫ ɭɱɟɬɨɦ 

ɫɢɧɬɚɤɫɢɫɚ ɨɬɧɨɲɟɧɢɣ ɹɡɵɤɚ ɨɛɴɟɤɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ UML, ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 2.7.  
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Ɋɢɫɭɧɨɤ 2.7 - Ʉɨɦɩɨɧɟɧɬɵ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ 
 

ɐɟɧɬɪɚɥɶɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ, ɚɝɪɟɝɢɪɭɸɳɚɹ 
ɤɨɧɰɟɩɰɢɢ: ɫɬɚɧɞɚɪɬɨɜ CDIO, ɨɛɥɚɫɬɢ ɡɧɚɧɢɹ ɢɧɠɟɧɟɪɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ - SWEBOK ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɚ ɪɟɚɥɢɡɭɸɳɢɦ 
ɤɨɦɩɨɧɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɨɪ ɷɤɫɩɟɪɬɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ 
ɚɝɪɟɝɢɪɭɸɬɫɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ ɫɪɟɞɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɬɪɟɛɭɟɦɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɟɣ ɨɛɭɱɟɧɢɹ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɢɧɠɟɧɟɪɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɢɧɢɰɢɢɪɭɟɬɫɹ 
ɩɪɨɟɤɬɧɵɣ ɩɨɞɯɨɞ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɝɨ ɨɛɭɱɟɧɢɟ ɞɨɥɠɧɨ ɫɬɪɨɢɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɫɬɭɞɟɧɬɚ ɜɫɟɦ ɬɟɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɟɦɭ ɜ ɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɫɟɦɢ ɚɫɩɟɤɬɚɦɢ ɩɪɨɰɟɫɫɨɜ ɫɨɡɞɚɧɢɹ 
ɩɪɨɞɭɤɬɨɜ ɢ ɫɢɫɬɟɦ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɬɚɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨ ɨɩɪɟɞɟɥɹɬɶ 
ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɸ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɭɱɟɛɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɚ 
ɬɚɤɠɟ ɭɫɥɨɜɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɞɝɨɬɨɜɤɨɣ 
ɜɵɫɨɤɨɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ. 

CDIO - ɷɬɨ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɛɭɱɟɧɢɹ, 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫ ɩɪɨɛɥɟɦɚɦɢ ɢ ɨɩɵɬɨɦ ɪɟɚɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ Ⱦɭɛɥɢɧɫɤɢɯ ɞɟɫɤɪɢɩɬɨɪɨɜ 
ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ (ɛɚɤɚɥɚɜɪɢɚɬ) ɢ ɮɨɪɦɭɥɢɪɭɸɬɫɹ ɤɚɤ ɧɚ ɭɪɨɜɧɟ ɜɫɟɣ ɩɪɨɝɪɚɦɦɵ, 
ɬɚɤ ɢ ɧɚ ɭɪɨɜɧɟ ɦɨɞɭɥɹ ɢ ɨɬɞɟɥɶɧɨɣ ɞɢɫɰɢɩɥɢɧɵ.  

Ⱦɟɫɤɪɢɩɬɨɪɵ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɩɪɟɞɩɨɥɚɝɚɸɬ ɫɩɨɫɨɛɧɨɫɬɢ ɜɵɩɭɫɤɧɢɤɚ: 
1) ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɡɧɚɧɢɹ ɢ ɩɨɧɢɦɚɧɢɟ, ɜɤɥɸɱɚɹ ɷɥɟɦɟɧɬɵ ɧɚɢɛɨɥɟɟ 

ɩɟɪɟɞɨɜɵɯ ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɢ ɩɪɢɦɟɧɹɬɶ ɷɬɢ ɡɧɚɧɢɹ ɢ ɩɨɧɢɦɚɧɢɟ ɧɚ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦ ɭɪɨɜɧɟ; 

2) ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɨ ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɢ ɪɟɲɚɬɶ ɩɪɨɛɥɟɦɵ ɜ ɢɡɭɱɚɟɦɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

3) ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɛɨɪ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɢɧɮɨɪɦɚɰɢɢ ɜ ɢɡɭɱɚɟɦɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɭɠɞɟɧɢɣ ɫ ɭɱɟɬɨɦ ɫɨɰɢɚɥɶɧɵɯ, 
ɷɬɢɱɟɫɤɢɯ ɢ ɧɚɭɱɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ; 

4) ɫɨɨɛɳɚɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɢɞɟɢ, ɩɪɨɛɥɟɦɵ ɢ ɪɟɲɟɧɢɹ, ɤɚɤ ɫɩɟɰɢɚɥɢɫɬɚɦ, 
ɬɚɤ ɢ ɧɟ ɫɩɟɰɢɚɥɢɫɬɚɦ. 
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Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɬɭɞɟɧɬɚ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɢɩɨɜɨɣ ɭɱɟɛɧɵɣ ɩɥɚɧ ɢ ɤɚɬɚɥɨɝ ɷɥɟɤɬɢɜɧɵɯ ɞɢɫɰɢɩɥɢɧ. Ʉɚɬɚɥɨɝ 
ɷɥɟɤɬɢɜɧɵɯ ɞɢɫɰɢɩɥɢɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɣ 
ɚɧɧɨɬɢɪɨɜɚɧɧɵɣ ɩɟɪɟɱɟɧɶ ɜɫɟɯ ɞɢɫɰɢɩɥɢɧ ɤɨɦɩɨɧɟɧɬɚ ɩɨ ɜɵɛɨɪɭ ɢ ɢɯ ɤɪɚɬɤɨɟ 
ɨɩɢɫɚɧɢɟ, ɫ ɭɤɚɡɚɧɢɟɦ ɰɟɥɢ ɢɡɭɱɟɧɢɹ, ɤɪɚɬɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɢ ɨɠɢɞɚɟɦɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ, ɬɨ ɟɫɬɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɢɨɛɪɟɬɚɟɦɵɯ 
ɫɬɭɞɟɧɬɚɦɢ.  

ɉɪɨɟɤɬɧɵɣ ɩɨɞɯɨɞ, ɫɥɟɞɭɹ ɷɬɚɩɚɦ CDIO, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɱɟɪɟɡ ɩɪɢɡɦɭ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ 
ɨɧɬɨɥɨɝɢɹɦɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɢ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ, ɢ ɭɫɜɨɟɧɢɟ ɤɨɬɨɪɵɯ 
ɝɚɪɚɧɬɢɪɭɟɬ ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɨɜ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɭɱɟɛɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ.  

əɞɪɨɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɡɧɚɧɢɟɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɡɧɚɧɢɟɜɚɹ 
ɦɨɞɟɥɶ ɢɡ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜɦɟɫɬɟ ɫ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ. 
Ɉɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɡɧɚɧɢɟɜɵɣ ɤɨɦɩɨɧɟɧɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɚɤɬɢɤɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
ɩɪɨɢɫɯɨɞɢɬ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦ ɨɛɪɚɡɨɦ, ɬɨ ɟɫɬɶ ɪɚɡɪɚɛɨɬɤɚ ɪɚɛɨɱɟɝɨ ɭɱɟɛɧɨɝɨ 
ɩɥɚɧɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɞɢɫɰɢɩɥɢɧ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɚɡɟ ɬɢɩɨɜɨɝɨ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɢ ɷɥɟɤɬɢɜɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɱɬɨ 
ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɝɢɛɤɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɤɚɤ ɞɢɫɰɢɩɥɢɧ, ɬɚɤ ɢ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɞɢɫɰɢɩɥɢɧ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɩɨɫɬɨɹɧɧɵɦ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɬɪɟɛɨɜɚɧɢɣ ɪɚɛɨɬɨɞɚɬɟɥɟɣ 
ɢ ɫɨɰɢɚɥɶɧɵɦɢ ɡɚɩɪɨɫɚɦɢ ɨɛɳɟɫɬɜɚ. 

ɉɨɷɬɨɦɭ ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɫɬɭɞɟɧɱɟɫɤɢɯ ɩɪɨɟɤɬɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɜɚɥɢɮɢɤɚɰɢɣ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɫɨɰɢɚɥɶɧɵɦ ɡɚɩɪɨɫɨɦ ɨɛɳɟɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɨ: 

  ɨɩɪɟɞɟɥɢɬɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɟ ɦɨɞɟɥɢ ɤɚɤ ɤɨɦɩɨɡɢɰɢɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɭɱɟɛɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ 
ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO; 

  ɜ ɪɚɦɤɚɯ ɤɚɠɞɨɣ ɢɡ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɨɩɪɟɞɟɥɢɬɶ ɧɚɛɨɪɵ 
ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɷɬɚɩɨɜ 
ɢɧɢɰɢɚɬɢɜɵ CDIO, ɡɧɚɧɢɹ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɱɟɛɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ: ɊɄ = C1,C2,...., BK = C1,C2,...., 
DK = C1,C2, 

  ɤɚɠɞɨɟ ɢɡ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɤɨɦɩɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɩɪɟɞɫɬɚɜɢɬɶ 
ɨɧɬɨɥɨɝɢɹɦɢ ɢ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɡɧɚɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɫɜɨɣɫɬɜ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɩɨɪɧɵɯ ɢ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨ- 
ɡɧɚɧɢɟɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

Ⱦɨɩɭɫɬɢɦ, ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ 
ɬɪɚɟɤɬɨɪɢɸ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɚ, ɢɥɢ ɭɱɟɛɧɵɣ ɩɥɚɧ, ɥɢɛɨ ɧɚɞɨ ɩɪɨɢɡɜɟɫɬɢ 
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ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɢ ɢɡɦɟɧɟɧɢɹ ɜ ɞɢɫɰɢɩɥɢɧɚɯ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɩɨ 
ɧɟɤɨɬɨɪɨɦɭ ɧɚɛɨɪɭ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ.  

Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɮɨɪɦɢɪɭɸɬɫɹ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, ɤɚɠɞɚɹ ɢɡ 
ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɜɨɢɦɢ ɷɤɡɟɩɥɹɪɚɦɢ, ɢɥɢ ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, 
ɬɪɚɟɤɬɨɪɢɹɦɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɭɟɦɵɦɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO ɩɨ ɪɚɡɪɚɛɨɬɤɟ 
ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ, ɨɛɨɫɧɨɜɚɬɶ ɢ ɫɮɨɪɦɢɪɨɜɚɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɡɧɚɧɢɟɜɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɡɧɚɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɭɱɟɛɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɢ ɩɪɢɨɛɪɟɬɟɧɢɹ ɨɛɭɱɚɸɳɢɦɢɫɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɧɚɜɵɤɨɜ ɢ ɭɦɟɧɢɣ, ɢ ɤɨɬɨɪɵɟ ɫɬɚɧɭɬ ɨɫɧɨɜɨɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ 
ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɢ 
ɨɝɪɚɧɢɱɟɧɢɣ ɤɪɟɞɢɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ.  

Ɍɚɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɩɨɡɜɨɥɹɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ, ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɞɢɫɰɢɩɥɢɧɵ ɩɪɨɮɢɥɶɧɨɝɨ ɰɢɤɥɚ, ɚ ɱɬɨ ɤɚɫɚɟɬɫɹ ɛɚɡɨɜɵɯ 
ɞɢɫɰɢɩɥɢɧ, ɬɨ ɨɧɢ ɞɨɥɠɧɵ ɛɭɞɭɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɩɭɬɟɦ ɪɟɚɥɢɡɚɰɢɢ ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɧɢɯ ɞɥɹ ɩɪɨɮɢɥɢɪɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

Ɇɨɞɟɥɢ ɨɧɬɨɥɨɝɢɣ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ 
ɋɨɝɥɚɫɧɨ ɤɨɧɰɟɩɰɢɢ ɢɧɢɰɢɚɬɢɜɵ CDIO ɥɸɛɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɜɵɩɨɥɧɟɧɢɹ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ 
ɱɟɬɵɪɟɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɷɬɚɩɨɜ:  

ɋɬɭɞɟɧɱɟɫɤɢɣ ɩɪɨɟɤɬ = { Ɂɚɞɭɦɤɚ - Conceiving, ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ- 
Designing, Ɋɟɚɥɢɡɚɰɢɹ- Implementing, ɍɩɪɚɜɥɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ- Operating }. 

ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɥɸɛɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ 
CDIO ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɦɩɟɬɟɧɰɢɢ ɢɥɢ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɧɚɛɨɪɵ ɡɧɚɧɢɣ, 
ɤɨɬɨɪɵɦɢ ɞɨɥɠɧɵ ɨɜɥɚɞɟɬɶ ɫɬɭɞɟɧɬɵ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɭɱɟɛɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɭɱɟɛɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ.  

ɉɭɫɬɶ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɷɬɚɩɚ Conceiving, 
ɨɛɭɱɚɸɳɢɦɫɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɜɨɢɬɶ ɡɧɚɧɢɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɷɬɚɩɚ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɧɬɨɥɨɝɢɹɦɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɦɢ 
ɩɨɧɹɬɢɹɦɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ. 

1) Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɤɚɠɞɨɝɨ ɢɯ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ, ɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, 
ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ.  

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɷɬɚɩɚ Conceiving ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɭɸ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɢɦ 
ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ ɤɨɦɩɬɟɧɬɧɨɫɬɟɣ: Conceiving <= 
*PK1*PK2*ɊɄ3*BK1*BK2+BK3+BK4*DK1*DK2; ɢ ɝɪɚɮɢɱɟɫɤɢ, ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 2.8 
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Ɋɢɫɭɧɨɤ 2.8 - Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɷɬɚɩɚ Conceiving 
 
2) Ʉɚɠɞɵɣ ɢɡ ɷɥɟɦɟɧɬɨɜ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɨɩɢɫɵɜɚɟɬɫɹ ɧɚɛɨɪɚɦɢ 

ɨɩɨɪɧɵɯ ɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɜɵɪɚɠɟɧɢɹɦɢ 
ɡɧɚɧɢɣ. ɉɪɢɱɟɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɞɨɥɠɧɵ ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ 
ɬɨɥɶɤɨ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɨɩɨɪɧɵɦɢ ɩɨɧɹɬɢɹɦɢ, ɚ ɛɚɡɨɜɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ, 
ɩɨɦɢɦɨ ɨɛɹɡɚɬɟɥɶɧɵɯ, ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ ɧɟɨɛɹɡɚɬɟɥɶɧɵɦɢ ɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɩɨɧɹɬɢɹɦɢ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɜɤɥɸɱɚɬɶ ɜ ɫɜɨɢ ɨɩɢɫɚɧɢɹ 
ɤɨɧɰɟɩɰɢɸ ɢɡɦɟɧɱɢɜɨɫɬɢ.   

3) Ⱦɚɥɟɟ, ɤɚɠɞɨɟ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɦɢ 
ɩɨɧɹɬɢɹɦɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ. ɇɚɩɪɢɦɟɪ, ɨɛɹɡɚɬɟɥɶɧɨɟ ɨɩɨɪɧɨɟ 
ɩɨɧɹɬɢɹ ɋ3 ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɊɄ2 ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɢ ɝɪɚɮɢɱɟɫɤɢ, ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 2.9:  C3 <= 
*C3.1*C3.2*C3.3*C3.4(+C1~+C2); 

 

 
Ɋɢɫɭɧɨɤ 2.9 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɋ3 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɊɄ2 
 

ɜ ɤɨɬɨɪɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɱɢɜɨɫɬɢ ɡɚ ɫɱɟɬ ɩɪɢɫɭɬɫɬɜɢɹ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ. 

4) ȼɫɟ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ ɦɨɠɧɨ 
ɨɬɨɛɪɚɡɢɬɶ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ ɩɨɧɹɬɢɣ, ɤɚɠɞɚɹ ɢɡ ɬɪɚɟɤɬɨɪɢɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ 
ɧɟɤɨɬɨɪɵɦ ɜɚɪɢɚɧɬɨɦ ɡɧɚɧɢɹ, ɬɨ ɟɫɬɶ ɧɚɛɨɪɨɦ ɢɡ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɤɚɤ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɱɟɛɧɵɯ ɡɚɞɚɧɢɣ ɢ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɬɚɤ ɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɫɬɭɞɟɧɱɟɫɤɨɦɭ 
ɩɪɨɟɤɬɭ.  

ɇɚɩɨɦɧɢɦ, ɱɬɨ CDIO - ɷɬɨ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 
ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɚ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫ ɩɪɨɛɥɟɦɚɦɢ ɢ ɨɩɵɬɨɦ ɪɟɚɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜ ɤɨɬɨɪɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɫɬɭɞɟɧɱɟɫɤɨɝɨ 
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ɩɪɨɟɤɬɚ, ɫɨɝɥɚɫɧɨ ɤɨɧɰɟɩɰɢɢ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɱɟɬɵɪɟɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɷɬɚɩɨɜ: Conceiving - Ɂɚɞɭɦɤɚ; 
Designing - ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ; Implementing - Ɋɟɚɥɢɡɚɰɢɹ; Operating - ɍɩɪɚɜɥɟɧɢɟ 
ɢ ɩɪɢɦɟɧɟɧɢɟ.  

Ɋɚɫɫɦɨɬɪɢɦ ɦɨɞɟɥɶɧɵɟ ɩɪɢɦɟɪɵ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ. 

1) ɉɭɫɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɊɄ ɨɛɭɫɥɨɜɥɟɧɚ ɢɡɭɱɟɧɢɟɦ 
ɫɥɟɞɭɸɳɢɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ: C1,...,Ci,...,Cn . 

2) ɉɭɫɬɶ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɤɨɦɩɟɬɟɧɰɢɢ PK, ɬɪɟɛɭɸɬɫɹ ɞɜɚ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɨɧɹɬɢɣ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ - Ci1, Cij, 
ɨɞɧɨ ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ ɩɨɧɹɬɢɟ - Cin, ɢ ɬɪɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ ɜɬɨɪɨɝɨ 
ɭɪɨɜɧɹ - C1,C2,C3, ɢɡ ɤɨɬɨɪɵɯ ɩɨɧɹɬɢɟ C1 - ɨɛɹɡɚɬɟɥɶɧɨɟ, C2 - ɧɟɨɛɹɡɚɬɟɥɶɧɨɟ, ɚ 
C3 - ɚɥɶɬɟɪɧɚɬɢɜɧɨɟ ɩɨɧɹɬɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɮɨɪɦɢɪɨɜɚɥɢ ɫɥɟɞɭɸɳɟɟ 
ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ: Ci<= *Ci1*Cij(*C1+C2~+C3)+Cin; ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɤɨɬɨɪɨɝɨ 
ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ (ɪɢɫɭɧɨɤ 2.10):  

 

 
 

Ɋɢɫɭɧɨɤ 2.10 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ Ci ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɤɨɦɩɟɬɟɧɰɢɢ ɊɄ 

 
3) Ȼɚɡɨɜɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɨɛɭɫɥɨɜɥɟɧɵ ɢɡɭɱɟɧɢɟɦ ɧɟ 

ɬɨɥɶɤɨ ɨɛɹɡɚɬɟɥɶɧɵɯ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, ɧɨ ɦɨɝɭɬ ɞɨɩɭɫɤɚɬɶ ɢɡɦɟɧɱɢɜɨɫɬɶ ɜ ɢɯ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ ɭɠɟ ɧɚ ɩɟɪɜɨɦ ɭɪɨɜɧɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɫ ɩɨɦɨɳɶɸ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ.  

ɉɭɫɬɶ ɜɵɪɚɠɟɧɢɟɦ ɡɧɚɧɢɹ ɞɥɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɋi ɛɚɡɨɜɨɣ ɤɨɦɩɟɬɟɧɰɢɢ 
ȼɄ, ɛɭɞɟɬ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ: Ci <=*Ci1(*C1+C2)~+Cij+Cik; 

ɜ ɤɨɬɨɪɨɦ ɭɱɢɬɵɜɚɟɬɫɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɩɨɧɹɬɢɹ ɋi ɫ ɩɨɦɨɳɶɸ 
ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɨɧɹɬɢɹ - Cij ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ Cik .  

ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.11:  
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Ɋɢɫɭɧɨɤ 2.11 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ 
 

ɂ, ɧɚɤɨɧɟɰ, ɪɚɫɫɦɨɬɪɢɦ ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɋi 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ DɄ: Ci <= *Ci1(+C1~+C2~+C3)+Cij~+Cil; ɜ ɤɨɬɨɪɨɦ 
ɢɡɦɟɧɱɢɜɨɫɬɶ ɩɨɧɹɬɢɹ ɋi ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɜɤɥɸɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɯ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɨɧɹɬɢɣ. ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɜɵɪɚɠɟɧɢɹ 
ɡɧɚɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɨɤ 2.12:  

 

 
 

Ɋɢɫɭɧɨɤ 2.12 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ 
 

Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ, 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɡɧɚɧɢɹ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ ɨɩɨɪɧɵɯ ɢ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ, ɚ ɬɚɤɠɟ ɤɨɧɰɟɩɬɭɚɥɶɧɨ ɜɵɞɟɥɹɬɶ ɫɟɦɚɧɬɢɤɭ 
ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɩɨɧɹɬɢɹɦɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɫ ɩɨɦɨɳɶɸ ɨɬɧɨɲɟɧɢɣ 
ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ. 

 
ȼɵɜɨɞɵ ɩɨ 2 ɪɚɡɞɟɥɭ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ - CDIO 
Syllabus. ɉɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɩɨɞɯɨɞɨɜ ɤ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɤɨɦɩɟɬɟɧɰɢɣ 
ɫɩɟɰɢɚɥɢɫɬɚ ɜ ɮɨɪɦɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ «ɞɟɪɟɜɚ» ɢ «ɝɪɚɮɚ» ɤɨɦɩɟɬɟɧɰɢɣ. 
Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɬɪɟɛɭɟɦɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɨɛɭɱɚɸɳɟɝɨɫɹ 
ɫɨɩɪɹɠɟɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ 
ɤɨɦɩɟɬɟɧɰɢɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ 
ɦɨɞɟɥɟɣ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɩɨɫɬɪɨɟɧɢɟɦ ɨɧɬɨɥɨɝɢɣ 
ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɢ ɢɯ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ. 
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3. ȺȾȺɉɌɂȼɇȺə ɈȻɊȺɁɈȼȺɌȿɅɖɇȺə ɋɊȿȾȺ 

 

ɉɪɨɟɤɬ, ɧɚɡɜɚɧɧɵɣ ɢɧɢɰɢɚɬɢɜɨɣ CDIO, ɩɨɥɭɱɢɥ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɢ ɨɯɜɚɬɵɜɚɟɬ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɜ ɨɛɥɚɫɬɢ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ. 
Ɂɚɞɚɱɟɣ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɫɬɭɞɟɧɬɚɦ ɨɛɭɱɟɧɢɹ ɜ ɨɫɧɨɜɟ 
ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ ɨɫɜɨɟɧɢɟ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 
ɪɟɚɥɶɧɵɯ ɫɢɫɬɟɦ, ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɞɭɤɬɨɜ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɨɞɟɥɶɸ «Ɂɚɞɭɦɤɚ - 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ - Ɋɟɚɥɢɡɚɰɢɹ - ɍɩɪɚɜɥɟɧɢɟ». ȼ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɵ 
ɞɨɥɠɧɵ ɩɨɥɭɱɢɬɶ ɛɨɝɚɬɵɣ ɨɩɵɬ ɜɟɞɟɧɢɹ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɇɚɱɚɥɶɧɵɦ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɦɨɦɟɧɬɨɦ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɫɬɭɞɟɧɬɨɜ ɧɚ ɤɨɦɚɧɞɵ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɹɦɢ, ɫɬɪɭɤɬɭɪɨɣ ɢ 
ɪɚɡɜɢɬɢɟɦ ɛɢɡɧɟɫɚ (ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ). ɉɨɧɢɦɚɧɢɟ ɛɢɡɧɟɫɚ ɭɜɟɥɢɱɢɜɚɟɬ 
ɜɟɪɨɹɬɧɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɞɨɫɬɢɠɟɧɢɟɦ ɰɟɥɢ. Ɉɬ 
ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɬɚɤɠɟ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɢ ɬɟɪɦɢɧɨɥɨɝɢɹ (ɩɨɧɹɬɢɹ) ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɩɪɨɟɤɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɧɚɹ ɨɫɧɨɜɧɵɟ ɫɬɨɪɨɧɵ ɛɢɡɧɟɫɚ, ɦɨɠɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɥɟɝɤɨ ɪɚɡɜɢɜɚɟɦɵɟ ɫɬɪɭɤɬɭɪɵ.  

Ɉɫɧɨɜɧɵɟ ɤɨɧɰɟɩɰɢɢ ɢ ɦɟɯɚɧɢɡɦɵ ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ 
ɧɚɰɟɥɟɧɵ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜ ɪɨɥɢ ɤɨɬɨɪɵɯ ɜɵɫɬɭɩɚɸɬ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) 
ɤɨɦɩɨɧɟɧɬɵ, ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ.  

Ɉɧɬɨɥɨɝɢɱɟɫɤɢɣ ɢɧɠɢɧɢɪɢɧɝ - ɷɬɨ ɞɢɫɰɢɩɥɢɧɚ, ɤɨɬɨɪɚɹ ɡɚɧɢɦɚɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɪɟɚɥɢɡɚɰɢɟɣ ɩɨɪɨɠɞɚɸɳɢɯ ɞɨɦɟɧɧɵɯ ɦɨɞɟɥɟɣ ɡɧɚɧɢɣ - 
ɨɧɬɨɥɨɝɢɣ ɩɨɧɹɬɢɣ, ɧɚ ɛɚɡɟ ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɸɬɫɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
(ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ.  

 
3.1 Ɂɚɞɚɱɢ ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ 

Ⱥɞɚɩɬɢɜɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ (AEE- Adaptable Educational 
Environment) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) 
ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus. ȼ ɤɚɱɟɫɬɜɟ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ ɫɪɟɞɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟɤɨɬɨɪɚɹ ɩɥɚɧɢɪɭɟɦɚɹ ɞɢɫɰɢɩɥɢɧɚ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɚɤɨɣ ɞɢɫɰɢɩɥɢɧɨɣ ɜɵɛɪɚɧɚ ɞɢɫɰɢɩɥɢɧɚ 
"Ɍɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
"ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɧɚɩɪɚɜɥɟɧɢɹ - 
"ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ". Ⱦɥɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɬɭɞɟɧɱɟɫɤɢɣ ɩɪɨɟɤɬ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɬɚɤɢɯ 
ɞɢɫɰɢɩɥɢɧ ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ:  

1) ɋɬɭɞɟɧɬɵ ɜɵɛɢɪɚɸɬ ɩɪɨɟɤɬ ɢ ɪɨɥɶ ɫɜɨɟɝɨ ɭɱɚɫɬɢɹ ɜ ɩɪɨɟɤɬɟ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɧɚɩɪɚɜɥɟɧɢɹɦ:  

  ɢɧɠɟɧɟɪɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɫɩɟɰɢɮɢɤɚɰɢɹ ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ 
ɦɨɞɟɥɟɣ ɫɢɫɬɟɦɵ;  

  ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ ɢ ɞɢɡɚɣɧ ɢɧɬɟɪɮɟɣɫɚ ɫɢɫɬɟɦɵ;  
  ɚɪɯɢɬɟɤɬɭɪɚ ɢ ɞɢɡɚɣɧ ɫɢɫɬɟɦɵ;  
  ɦɨɞɟɥɢ ɢ ɞɢɡɚɣɧ ɛɚɡɵ ɞɚɧɧɵɯ;  
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  ɫɩɟɰɢɮɢɤɚɰɢɹ ɫɰɟɧɚɪɢɟɜ, ɚɥɝɨɪɢɬɦɢɡɚɰɢɹ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ; 
  ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ;  
  ɬɟɯɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɚɪɬɟɮɚɤɬɨɜ ɫɢɫɬɟɦɵ. 
2) Ɋɚɛɨɬɚ ɩɨ ɩɪɨɟɤɬɭ ɞɨɥɠɧɚ ɩɪɨɢɫɯɨɞɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ 

ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ(Agile) ɢ ɫ ɭɱɟɬɨɦ ɩɪɢɧɰɢɩɚ ɫɢɧɟɪɝɢɢ 
ɩɪɨɰɟɫɫɧɨɝɨ ɩɨɞɯɨɞɚ, ɬɨ ɟɫɬɶ ɫ ɦɨɡɝɨɜɨɣ ɚɬɚɤɨɣ ɜ ɰɟɥɨɦ ɧɚɞ ɩɪɨɟɤɬɨɦ ɢ ɜ 
ɪɚɦɤɚɯ ɫɜɨɢɯ ɡɚɞɚɱ ɢ ɨɛɹɡɚɧɧɨɫɬɟɣ, ɫ ɩɥɚɧɢɪɨɜɚɧɢɟɦ ɢ ɫɦɟɧɨɣ ɪɨɥɟɣ ɫɜɨɟɝɨ 
ɭɱɚɫɬɢɹ ɧɚɞ ɩɪɨɟɤɬɨɦ. ɉɪɢɧɰɢɩ ɫɢɧɟɪɝɢɢ ɩɪɨɰɟɫɫɧɨɝɨ ɩɨɞɯɨɞɚ - "Ɉɛɳɚɹ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶ ɜ ɤɨɧɟɱɧɨɦ ɪɟɡɭɥɶɬɚɬɟ", ɨɛɹɡɚɬɟɥɟɧ ɞɥɹ ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ 
ɤɨɦɚɧɞɵ ɩɪɨɟɤɬɚ.  

3) Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɞɨɥɠɧɚ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɚɩɚɦɢ 
ɢɧɢɰɢɚɬɢɜɵ CDIO, ɬɨ ɟɫɬɶ ɫɨɝɥɚɫɧɨ ɷɬɚɩɨɜ: Ɂɚɞɭɦɤɚ, ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, 
Ɋɟɚɥɢɡɚɰɢɹ ɢ ɍɩɪɚɜɥɟɧɢɟ.  

4) Ʉɚɠɞɵɣ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɜ ɪɚɦɤɚɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɭɸ ɦɨɞɟɥɶ ɷɬɚɩɚ, 
ɜɤɥɸɱɚɸɳɭɸ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɢ ɪɚɛɨɬ ɩɨ ɫɬɭɞɟɧɱɟɫɤɨɦɭ ɩɪɨɟɤɬɭ.  

5) Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɨɡɢɰɢɸ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɤɚɠɞɚɹ ɢɡ 
ɤɨɬɨɪɵɯ ɨɪɝɚɧɢɡɭɟɬɫɹ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɧɬɨɥɨɝɢɹɦɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɢɦ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɦɢ ɩɨɧɹɬɢɹɦɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ 
ɭɪɨɜɧɟɣ. 

6) Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɵɟ ɦɨɞɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO 
ɫɥɭɠɚɬ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɚɡɨɜɵɯ ɢ ɩɪɨɮɢɥɶɧɵɯ ɦɨɞɭɥɟɣ ɪɚɛɨɱɟɝɨ ɭɱɟɛɧɨɝɨ 
ɩɥɚɧɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɨɛɭɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ, ɛɚɡɨɜɵɟ ɢ ɩɪɨɮɢɥɶɧɵɟ 
ɦɨɞɭɥɢ ɞɨɥɠɧɵ ɫɨɫɬɨɹɬɶ ɢɡ ɦɧɨɠɟɫɬɜɚ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɬɪɟɧɞ ɪɚɛɨɱɟɝɨ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

7) ɋɮɨɪɦɢɪɨɜɚɧɧɵɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɬɪɟɧɞ ɢɡ ɛɚɡɨɜɵɯ ɢ 
ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɭɫɩɟɲɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɨɜ ɢ ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

Ɂɚ ɩɟɪɢɨɞ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɢɬɶ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɞɜɚ 
ɩɪɨɟɤɬɚ. ɉɟɪɜɵɣ ɩɪɨɟɤɬ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɜɬɨɪɨɦ ɢ ɬɪɟɬɶɟɦ ɤɭɪɫɚɯ, ɧɚ ɤɨɬɨɪɵɯ 
ɩɥɚɧɢɪɭɸɬɫɹ ɫɟɦɟɫɬɪɨɜɵɟ ɷɬɚɩɵ ɢɧɢɰɢɚɬɢɜɵ CDIO. ɇɚɩɪɢɦɟɪ, ɷɬɚɩ Ɂɚɞɭɦɤɚ - 
ɜ 3 ɫɟɦɟɫɬɪɟ, ɷɬɚɩ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ - ɜ 4 ɫɟɦɟɫɬɪɟ, ɷɬɚɩ Ɋɟɚɥɢɡɚɰɢɹ - ɜ 5 
ɫɟɦɟɫɬɪɟ ɢ ɷɬɚɩ ɍɩɪɚɜɥɟɧɢɟ - ɜ 6 ɫɟɦɟɫɬɪɟ. ȼɬɨɪɨɣ ɩɪɨɟɤɬ - ɞɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ, 
ɧɚ ɤɨɬɨɪɨɦ ɜɫɟ ɷɬɚɩɵ ɢɧɢɰɢɚɬɢɜɵ CDIO ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ 7 ɢ 8 
ɫɟɦɟɫɬɪɚɯ.  

Ɂɚɞɚɱɚ 1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ  

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɫɩɟɰɢɚɥɶɧɨɫɬɢ - ɷɬɨ ɨɞɢɧ ɢɡ ɩɪɨɮɢɥɟɣ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
(ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus. Ɍɚɤɢɦ 
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ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɩɪɨɮɢɥɟɦ ɫɩɟɰɢɚɥɶɧɨɫɬɢ "ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ" ɩɪɢɦɟɦ "ɋɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ".  

ɋɬɭɞɟɧɱɟɫɤɢɣ ɩɪɨɟɤɬ. ɉɪɟɞɩɨɥɚɝɚɸɬɫɹ ɞɜɚ ɫɬɭɞɟɧɱɟɫɤɢɯ ɩɪɨɟɤɬɚ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɜɬɨɪɨɦ ɢ ɬɪɟɬɶɟɦ ɤɭɪɫɚɯ, ɢ ɞɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ - ɧɚ 
ɱɟɬɜɟɪɬɨɦ ɤɭɪɫɟ. 

CDIO ɜɤɥɸɱɚɟɬ ɱɟɬɵɪɟ ɷɬɚɩɚ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ - Conceiving, Designing, 
Implementing ɢ Operating, ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɷɬɚɩɚ, ɹɜɥɹɸɳɚɹɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, 
ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ CDIO ɫɨɫɬɨɢɬ ɢɡ: 
  ɧɚɛɨɪɚ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɢ ɪɚɛɨɬ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɷɬɚɩɨɦ; 

  ɨɧɬɨɥɨɝɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɷɬɚɩɚ; 

  ɨɧɬɨɥɨɝɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ 
ɛɚɡɨɜɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɷɬɚɩɚ; 

  ɨɧɬɨɥɨɝɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɷɬɚɩɚ. 

ɋɬɪɭɤɬɭɪɚ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬ 
ɞɟɤɨɦɩɨɡɢɰɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɯ ɟɝɨ 
ɩɨɧɹɬɢɣ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ.  

Ɂɚ ɨɫɧɨɜɭ ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɜ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɩɪɢɧɹɬɚ ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɩɪɟɞɫɬɚɜɥɹɟɦɚɹ ɜ 
ɮɨɪɦɟ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ, ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɩɨɧɹɬɢɹ, ɤɚɠɞɨɟ ɢɡ 
ɤɨɬɨɪɵɯ ɧɚɞɟɥɟɧɨ ɫɜɨɣɫɬɜɨɦ ɨɛɳɧɨɫɬɢ ɢɥɢ ɢɡɦɟɧɱɢɜɨɫɬɢ. ȼɫɟ ɜɯɨɞɹɳɢɟ ɜ 
ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ ɩɨɧɹɬɢɹ ɹɜɥɹɸɬɫɹ ɫɫɵɥɤɚɦɢ ɧɚ ɫɜɨɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɧɬɨɥɨɝɢɹ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɜɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ (ɡɧɚɧɢɟɜɵɣ) 
ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ - CDIO Syllabus, ɫɨɜɨɤɭɩɧɨɫɬɶ ɤɨɬɨɪɵɯ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

Ɂɚɞɚɱɚ 2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ  
ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ ɩɥɚɧɢɪɭɟɦɨɝɨ 

ɨɛɭɱɟɧɢɹ CDIO Syllabus ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟɦ ɢ ɦɨɧɢɬɨɪɢɧɝɨɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ ɡɚɧɢɦɚɟɬɫɹ ɷɤɫɩɟɪɬ (ɪɢɫɭɧɨɤ Ȼ-1), ɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ 
ɫɜɨɢɯ ɞɢɫɰɢɩɥɢɧ - ɩɪɟɩɨɞɚɜɚɬɟɥɶ. 

Ɉɧɬɨɥɨɝɢɢ ɢ ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ ɯɪɚɧɹɬɫɹ ɜ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɹɜɥɹɸɬɫɹ ɬɟɦɢ 

ɧɟɨɛɯɨɞɢɦɵɦɢ ɡɧɚɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɧɭɠɧɵ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɚ ɨɛɭɱɚɸɳɢɦɫɹ - ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɜɨɢɯ ɩɪɨɟɤɬɨɜ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɞɨɥɠɟɧ ɨɩɪɟɞɟɥɢɬɶ, ɤ 
ɤɚɤɢɦ ɦɨɞɭɥɹɦ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɨɬɧɨɫɢɬɫɹ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɞɢɫɰɢɩɥɢɧɚ - 
ɛɚɡɨɜɵɦ, ɥɢɛɨ ɩɪɨɮɢɥɶɧɵɦ ɢ, ɟɫɥɢ ɞɢɫɰɢɩɥɢɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɦɨɞɭɥɸ ɛɚɡɨɜɵɯ, 
ɬɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɧɬɨɥɨɝɢɢ ɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɬɚɩɨɜ CDIO, ɚ 
ɟɫɥɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɪɨɮɢɥɢɪɭɸɳɚɹ ɞɢɫɰɢɩɥɢɧɚ - ɨɧɬɨɥɨɝɢɢ ɢ ɜɵɪɚɠɟɧɢɹ 
ɡɧɚɧɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɷɬɚɩɨɜ 
CDIO. 

ȼɫɟ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ ɧɚ ɨɫɧɨɜɟ CDIO Syllabus 
ɞɢɫɰɢɩɥɢɧɵ, ɛɭɞɭɬ ɫɨɫɬɚɜɥɹɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɬɪɟɧɞ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɢ ɜɦɟɫɬɟ ɫ ɞɪɭɝɢɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɞɢɫɰɢɩɥɢɧɚɦɢ - 
ɪɚɛɨɱɢɣ ɭɱɟɛɧɵɣ ɩɥɚɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

Ɂɚɞɚɱɚ 3. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ  

ɋ ɩɨɦɨɳɶɸ ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɫɪɟɞɵ Mind Map ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɬɪɭɤɬɭɪɭ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ, ɜɤɥɸɱɚɸɳɭɸ:  

  ɧɚɢɦɟɧɨɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ;  
  ɩɟɪɟɱɟɧɶ ɬɟɦ ɞɢɫɰɢɩɥɢɧɵ;  
  ɪɨɥɶ ɞɢɫɰɢɩɥɢɧɵ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɢ 

ɤɜɚɥɢɮɢɤɚɰɢɢ ɫɬɭɞɟɧɬɚ;  
  ɬɟɦɚ ɞɢɫɰɢɩɥɢɧɵ, ɰɟɥɶ ɢ ɧɚɡɧɚɱɟɧɢɟ ɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɭɱɟɛɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɬɟɦɵ ɜ ɬɪɚɞɢɰɢɨɧɧɨɦ ɮɨɪɦɚɬɟ; 
  ɬɟɦɚ ɞɢɫɰɢɩɥɢɧɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɬɟɦɵ ɜ ɮɨɪɦɚɬɟ 

ɨɧɬɨɥɨɝɢɣ ɢ ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɣ;  
  ɡɚɤɥɸɱɟɧɢɟ ɢ ɜɵɜɨɞɵ ɩɨ ɬɟɦɟ ɜ ɬɟɪɦɢɧɚɯ ɩɨɧɹɬɢɣ ɨɧɬɨɥɨɝɢɣ ɢ 

ɜɵɪɚɠɟɧɢɣ ɡɧɚɧɢɣ;  
  ɫɩɢɫɨɤ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɢɡɭɱɚɟɦɨɣ ɬɟɦɟ.  
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɫɪɟɞɫɬɜɨ Mind Map ɢɫɩɨɥɶɡɭɟɬɫɹ: ɞɥɹ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɟɝɨ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɜɢɞɟ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɨɛɭɱɟɧɢɹ, ɩɪɢ 
ɷɬɨɦ ɜɫɟ ɭɡɥɵ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ ɹɜɥɹɸɬɫɹ ɫɫɵɥɤɚɦɢ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɭɱɟɛɧɭɸ ɢ ɫɩɪɚɜɨɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

Ɂɚɞɚɱɚ 4. Ⱥɞɚɩɬɚɰɢɹ ɡɧɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɢ 

Ⱦɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɚɞɚɩɬɚɰɢɢ ɡɧɚɧɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɫɪɟɞɚ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɩɨɢɫɤɨɜɭɸ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ 
ɨɫɭɳɟɫɬɜɥɹɥɚ ɛɵ ɨɩɟɪɚɬɢɜɧɵɣ ɩɨɢɫɤ ɢ ɞɨɫɬɚɜɤɭ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡ 
ɫɟɬɢ.  

ɉɨɢɫɤɨɜɚɹ ɫɢɫɬɟɦɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢɫɩɨɥɶɡɭɹ ɫɬɪɭɤɬɭɪɭ 
ɢɧɮɨɪɦɚɰɢɢ, ɫɮɨɪɦɢɪɨɜɚɧɧɭɸ ɧɚ ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ, ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɩɪɚɜɥɟɧɧɵɣ ɩɨɢɫɤ ɜ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɢɫɬɨɱɧɢɤɚɯ ɩɨɥɟɡɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫ ɨɩɢɫɚɧɢɟɦ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɩɨ 



63 
 

ɫɩɟɰɢɚɥɶɧɨɫɬɢ "ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ" 
ɧɚɩɪɚɜɥɟɧɢɹ "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ", ɢ ɫɦɟɠɧɵɯ ɂɌ- 
ɨɛɥɚɫɬɟɣ.  

ɉɨɥɭɱɟɧɧɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɷɤɫɩɟɪɬɭ, ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɣ ɜ ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ɫɪɟɞɵ ɛɭɞɭɬ ɜɜɨɞɢɬɫɹ 
ɧɨɜɵɟ, ɥɢɛɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɢ ɢɯ ɤɨɧɤɪɟɬɢɡɚɰɢɢ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ, ɛɚɡɨɜɵɦ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɤɨɦɩɟɬɟɧɰɢɹɦ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ CDIO.  

Ȼɨɥɶɲɢɧɫɬɜɨ ɩɨɢɫɤɨɜɵɯ ɫɢɫɬɟɦ ɢɳɭɬ ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɫɚɣɬɚɯ ȼɫɟɦɢɪɧɨɣ 
ɩɚɭɬɢɧɵ, ɧɨ ɫɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ ɫɢɫɬɟɦɵ, ɫɩɨɫɨɛɧɵɟ ɢɫɤɚɬɶ ɮɚɣɥɵ ɧɚ Ftp-
ɫɟɪɜɟɪɚɯ, ɬɨɜɚɪɵ ɜ Internet-ɦɚɝɚɡɢɧɚɯ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɸ ɜ ɝɪɭɩɩɚɯ ɧɨɜɨɫɬɟɣ 
Usenet. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɹɜɢɥɫɹ ɧɨɜɵɣ ɬɢɩ ɩɨɢɫɤɨɜɵɯ ɞɜɢɠɤɨɜ, ɨɫɧɨɜɚɧɧɵɯ 
ɧɚ ɬɟɯɧɨɥɨɝɢɢ RSS - ɫɟɦɟɣɫɬɜɨ XML-ɮɨɪɦɚɬɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɥɟɧɬ ɧɨɜɨɫɬɟɣ, ɚɧɨɧɫɨɜ ɫɬɚɬɟɣ, ɢɡɦɟɧɟɧɢɣ ɜ ɛɥɨɝɚɯ ɢ ɬ.ɩ.  

Ɇɨɠɧɨ ɧɚɡɜɚɬɶ ɢ ɚɧɚɥɨɝɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ:  
  Rich Site Summary (ɫɬɚɧɞɚɪɬ RSS 0.9x) - ɨɛɨɝɚɳɟɧɧɚɹ ɫɜɨɞɤɚ ɫɚɣɬɚ;  
  RDF Site Summary (RSS 0.9 ɢ 1.0) - ɫɜɨɞɤɚ ɫɚɣɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɨɩɢɫɚɧɢɹ ɪɟɫɭɪɫɨɜ;  
  Really Simple Syndication (RSS 2.x) - ɨɱɟɧɶ ɩɪɨɫɬɨɟ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɢɧɮɨɪɦɚɰɢɢ.  
ɂɧɮɨɪɦɚɰɢɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɮɨɪɦɚɬɟ XML ɧɚ 

ɛɚɡɟ RSS-ɫɬɚɧɞɚɪɬɨɜ, ɦɨɠɟɬ ɛɵɬɶ ɫɨɛɪɚɧɚ, ɨɛɪɚɛɨɬɚɧɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɩɨɥɶɡɨɜɚɬɟɥɸ ɜ ɭɞɨɛɧɨɦ ɞɥɹ ɧɟɝɨ ɜɢɞɟ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ- 
ɚɝɪɟɝɚɬɨɪɚɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɢɫɤ - ɷɬɨ ɤɨɦɩɥɟɤɫɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɩɨ ɫɛɨɪɭ, ɨɪɝɚɧɢɡɚɰɢɢ, ɩɨɢɫɤɭ, ɢɡɜɥɟɱɟɧɢɸ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɢɧɮɨɪɦɚɰɢɢ 
ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

ɉɪɢɦɟɪɚɦɢ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ ɹɜɥɹɸɬɫɹ: 
  ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɢɫɤ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɡɚɩɪɨɫɭ ɩɨɥɶɡɨɜɚɬɟɥɹ; 
  ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɭɛɪɢɤɚɰɢɹ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɨɦɭ 

ɪɭɛɪɢɤɚɬɨɪɭ; 
  ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɞɨɤɭɦɟɧɬɨɜ - ɪɚɡɛɢɟɧɢɟ ɧɚ ɤɥɚɫɬɟɪɵ 

ɛɥɢɡɤɢɯ ɩɨ ɫɦɵɫɥɭ ɞɨɤɭɦɟɧɬɨɜ; 
  ɪɚɡɪɚɛɨɬɤɚ ɜɨɩɪɨɫɧɨ-ɨɬɜɟɬɧɵɯ ɫɢɫɬɟɦ - ɫɢɫɬɟɦ ɩɨɢɫɤɚ ɬɨɱɧɨɝɨ 

ɮɪɚɝɦɟɧɬɚ ɬɟɤɫɬɚ, ɨɬɜɟɱɚɸɳɟɝɨ ɧɚ ɜɨɩɪɨɫ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɚ ɧɟ ɜɫɟɝɨ ɞɨɤɭɦɟɧɬɚ; 
  ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɨɫɬɚɜɥɟɧɢɟ ɚɧɧɨɬɚɰɢɢ ɞɨɤɭɦɟɧɬɚ. 
ȿɞɢɧɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɜɵɪɚɡɢɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɨɫɬɨɢɬ ɜ ɬɚɤɨɣ ɮɨɪɦɟ ɢɡɥɨɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɛɵ ɞɨɫɬɭɩɧɚ ɞɥɹ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɨɛɪɚɛɨɬɤɢ. Ɍɚɤɚɹ ɮɨɪɦɚ ɟɫɬɶ ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɫɜɹɡɢ ɦɟɠɞɭ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɩɨɢɫɤɨɜɨɣ ɦɚɲɢɧɨɣ. 

ɉɨɢɫɤɨɜɚɹ ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬ ɡɚɩɪɨɫ ɤɚɤ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ - ɜɵɛɨɪɤɢ ɢɡ ɤɨɥɥɟɤɰɢɢ ɞɨɤɭɦɟɧɬɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ (ɪɟɥɟɜɚɧɬɧɵɯ) ɡɚɩɪɨɫɭ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɨɰɟɧɢɜɚɟɬ ɪɟɡɭɥɶɬɚɬ 
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ɩɨɢɫɤɚ ɩɨ ɪɟɥɟɜɚɧɬɧɨɫɬɢ (ɦɟɪɟ ɫɨɨɬɜɟɬɫɬɜɢɹ) ɪɟɡɭɥɶɬɚɬɚ ɩɨɢɫɤɚ ɢ ɫɜɨɟɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ.  

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ ɢɧɞɟɤɫɢɪɨɜɚɬɶ 
ɤɨɥɥɟɤɰɢɸ ɞɨɤɭɦɟɧɬɨɜ, ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɢɧɞɟɤɫɧɵɯ ɬɚɛɥɢɰ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪɢɬɶ ɨɛɪɚɛɨɬɤɭ ɡɚɩɪɨɫɨɜ. ɉɪɢɦɟɪɨɦ ɢɧɞɟɤɫɧɨɣ ɬɚɛɥɢɰɵ 
ɹɜɥɹɟɬɫɹ ɚɥɮɚɜɢɬɧɵɣ ɢɥɢ ɩɪɟɞɦɟɬɧɵɣ ɭɤɚɡɚɬɟɥɶ ɢɥɢ ɨɝɥɚɜɥɟɧɢɟ ɤɧɢɝɢ.  

ȼɨɨɛɳɟ ɢɧɞɟɤɫ ɫɨɞɟɪɠɢɬ ɜɫɟ ɬɟɪɦɢɧɵ (ɩɨɧɹɬɢɹ), ɤɨɬɨɪɵɟ ɩɨɹɜɥɹɸɬɫɹ ɜ 
ɞɨɤɭɦɟɧɬɚɯ ɤɨɥɥɟɤɰɢɢ, ɢ ɬɚɤɨɣ ɢɧɞɟɤɫ ɧɚɡɵɜɚɟɬɫɹ ɢɧɜɟɪɬɢɪɨɜɚɧɧɵɦ ɫɥɨɜɚɪɟɦ. 
ɑɚɫɬɨ ɬɟɪɦɢɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɢɧɜɟɪɬɢɪɨɜɚɧɧɵɯ ɮɚɣɥɚɯ ɜ ɜɢɞɟ ɬɨɤɟɧɨɜ, ɬɨ 
ɟɫɬɶ ɱɚɫɬɟɣ ɬɟɪɦɢɧɨɜ, ɨɤɨɧɱɚɧɢɣ ɜ ɬɟɪɦɢɧɚɯ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɨɤɟɧɚ ɜ ɤɨɥɥɟɤɰɢɢ ɞɨɤɭɦɟɧɬɨɜ ɜɵɱɢɫɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

  ɱɢɫɥɨ ɞɨɤɭɦɟɧɬɨɜ, ɜ ɤɨɬɨɪɵɯ ɩɨɹɜɢɥɫɹ (ɜɫɬɪɟɬɢɥɫɹ) ɞɚɧɧɵɣ ɬɨɤɟɧ; 
  ɱɚɫɬɨɬɚ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɬɨɤɟɧɚ ɜ ɤɨɥɥɟɤɰɢɢ ɞɨɤɭɦɟɧɬɨɜ. 
ɉɪɢ ɢɡɜɥɟɱɟɧɢɢ ɪɟɥɟɜɚɧɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜɚɠɟɧ ɫɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɡɚɩɪɨɫɚ.  
ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɡɚɩɪɨɫɨɜ ɢ ɜɵɱɢɫɥɟɧɢɹ 

ɪɟɥɟɜɚɧɬɧɨɫɬɢ ɞɥɹ ɩɚɪɵ "ɡɚɩɪɨɫ-ɞɨɤɭɦɟɧɬ": 
1. Ȼɭɥɟɜɫɤɢɣ ɩɨɢɫɤ - ɜ ɤɨɬɨɪɨɦ ɬɟɪɦɢɧɵ (ɩɨɧɹɬɢɹ) ɡɚɩɪɨɫɚ ɫɨɟɞɢɧɹɸɬɫɹ 

ɦɟɠɞɭ ɫɨɛɨɣ ɫ ɩɨɦɨɳɶɸ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ and, or, not ɢ ɝɪɭɩɩɢɪɨɜɤɨɣ 
ɬɟɪɦɢɧɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɤɨɛɨɤ. Ɍɚɤɨɣ ɡɚɩɪɨɫ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɥɨɝɢɱɟɫɤɨɣ 
ɮɨɪɦɭɥɨɣ, ɜ ɤɨɬɨɪɨɣ ɨɩɟɪɚɧɞɚɦɢ ɹɜɥɹɸɬɫɹ ɬɟɪɦɢɧɵ, ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɭɫɥɨɜɢɹ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ ɢɧɬɟɪɧɟɬɚ, ɩɨɢɫɤɨɜɚɹ 
ɫɢɫɬɟɦɚ ɜɨɡɜɪɚɳɚɟɬ ɦɧɨɠɟɫɬɜɨ ɞɨɤɭɦɟɧɬɨɜ ɞɥɹ ɤɨɬɨɪɨɝɨ ɥɨɝɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ 
ɩɪɢɧɢɦɚɟɬ ɢɫɬɢɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɢɥɢ ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɤɚɠɞɨɦɭ ɬɟɪɦɢɧɭ 
ɮɨɪɦɭɥɵ ɫɨɩɨɫɬɚɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɞɨɤɭɦɟɧɬɨɜ, ɜ ɤɨɬɨɪɵɯ ɞɚɧɧɵɣ ɬɟɪɦɢɧ 
ɜɫɬɪɟɱɚɟɬɫɹ. Ⱦɚɥɟɟ, ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ ɞɨɤɭɦɟɧɬɨɜ ɜɵɩɨɥɧɹɸɬɫɹ ɷɥɟɦɟɧɬɚɪɧɵɟ 
ɨɩɟɪɚɰɢɢ ɨɛɴɟɞɢɧɟɧɢɹ, ɩɟɪɟɫɟɱɟɧɢɹ ɢ ɞɨɩɨɥɧɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ 
ɩɨɥɭɱɚɟɦ ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɞɨɤɭɦɟɧɬɨɜ ɞɥɹ ɤɨɬɨɪɨɝɨ ɥɨɝɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ 
ɛɭɞɟɬ ɢɫɬɢɧɧɚ. 

ȿɫɥɢ Do - ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɞɨɤɭɦɟɧɬɨɜ ɤɨɥɥɟɤɰɢɢ, ɬɨ DT - ɦɧɨɠɟɫɬɜɨ 
ɞɨɤɭɦɟɧɬɨɜ ɜ ɤɨɬɨɪɵɯ ɜɫɬɪɟɱɚɟɬɫɹ ɬɟɪɦɢɧ Ɍ. ɉɨɥɟɡɧɚɹ ɜɵɛɨɪɤɚ ɨɛɨɡɪɢɦɨɝɨ 
ɪɚɡɦɟɪɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ, ɟɫɥɢ ɡɚɞɚɜɚɬɶ ɫɥɨɠɧɭɸ ɥɨɝɢɱɟɫɤɭɸ ɮɨɪɦɭɥɭ. 

2. Ɋɚɧɠɢɪɨɜɚɧɧɵɣ ɩɨɢɫɤ - ɨɫɧɨɜɧɨɣ ɫɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɡɚɩɪɨɫɨɜ 
ɩɨɢɫɤɨɜɵɦɢ ɫɢɫɬɟɦɚɦɢ ɜ ɢɧɬɟɪɧɟɬɟ. Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɜɵɱɢɫɥɟɧɢɢ ɪɟɥɟɜɚɧɬɧɨɫɬɢ 
ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɬɟɪɦɢɧɨɜ ɡɚɩɪɨɫɚ ɩɨ ɞɨɤɭɦɟɧɬɚɦ 
ɤɨɥɥɟɤɰɢɢ. Ɍɟɪɦɢɧɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɨɤɪɚɳɟɧɢɸ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɤɟɧɨɜ, ɚ 
ɬɚɤɠɟ ɭɞɚɥɹɸɬɫɹ ɜɫɟ ɫɬɨɩ - ɫɥɨɜɚ ("ɝɞɟ", "ɩɨɱɟɦɭ", ɢ ɬ.ɩ.). 

3. ɋɟɦɚɧɬɢɱɟɫɤɢɣ ɩɨɢɫɤ - ɪɟɲɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɧɬɨɥɨɝɢɢ, ɚ ɫɚɦ ɩɨɢɫɤ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɫɟɦɚɧɬɢɤɢ ɬɟɪɦɢɧɨɜ ɡɚɩɪɨɫɚ ɢ ɤɨɧɬɟɤɫɬɚ, ɜ ɤɨɬɨɪɨɦ 
ɷɬɢ ɬɟɪɦɢɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ. Ȼɥɚɝɨɞɚɪɹ ɨɧɬɨɥɨɝɢɹɦ, ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɨɡɞɚɧɢɹ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɫɟɬɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɬɚɬɶ ɧɚɞɫɬɪɨɣɤɨɣ ɧɚɞ WWW. ȼ 
ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɨɢɫɤɨɜɵɦ ɞɜɢɠɤɚɦ ɩɨɢɫɤɨɜɵɟ ɫɢɫɬɟɦɵ ɞɨɩɨɥɧɟɧɵ 
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ɫɩɟɰɢɚɥɶɧɵɦɢ ɥɨɝɢɱɟɫɤɢɦɢ ɞɜɢɠɤɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɩɨɢɫɤɚ ɢ 
ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɫɟɬɢ. 

ȼ ɨɫɧɨɜɟ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɫɟɬɢ ɥɟɠɚɬ ɩɪɢɧɰɢɩɵ: ɚɝɪɟɝɚɰɢɹ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ 
ɥɨɝɢɤɚ, ɚ ɨɫɧɨɜɧɭɸ ɪɨɥɶ ɜ ɪɚɛɨɬɟ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɢɝɪɚɸɬ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ 
ɩɪɨɝɪɚɦɦɧɵɟ ɚɝɟɧɬɵ. 

Ɏɭɧɤɰɢɹɦɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɚɝɟɧɬɨɜ ɹɜɥɹɸɬɫɹ 
ɧɚɯɨɠɞɟɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ, ɡɚɩɪɨɫ ɞɚɧɧɵɯ, ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ 
ɷɬɢɯ ɞɚɧɧɵɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɩɨɢɫɤɚ, ɢ, ɧɚɤɨɧɟɰ, ɜɵɞɚɱɚ ɨɬɜɟɬɚ ɜ 
ɭɞɨɛɧɨɣ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɮɨɪɦɟ. Ⱥɝɟɧɬɵ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɩɪɚɜɢɥɚɦɢ 
ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɜ ɨɧɬɨɥɨɝɢɹɯ, ɢ ɚɥɝɨɪɢɬɦɚɦɢ ɧɚɯɨɠɞɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɢɥɢ ɭɬɨɱɧɟɧɢɣ ɭɫɥɨɜɢɣ ɡɚɩɪɨɫɨɜ. ɐɟɩɨɱɤɢ ɥɨɝɢɱɟɫɤɢɯ 
ɪɚɫɫɭɠɞɟɧɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɟ ɩɪɨɝɪɚɦɦɧɵɦɢ ɚɝɟɧɬɚɦɢ, ɩɨɡɜɨɥɹɬ ɩɨɥɭɱɚɬɶ 
ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜ ɢɧɬɟɪɧɟɬ, ɜ ɪɚɡɪɨɡɧɟɧɧɨɦ ɜɢɞɟ, ɬɨ ɟɫɬɶ ɢɡ 
ɪɚɡɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  

 

3.2 ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ 

ȼɵɲɟ ɦɵ ɤɪɚɬɤɨ ɨɩɢɫɚɥɢ ɱɟɬɵɪɟ ɡɚɞɚɱɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɞɥɹ 
ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ 
ɪɟɲɟɧɢɹ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɳɢɟ ɤɚɤ ɫɚɦ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɫɪɟɞɵ, ɬɚɤ ɢ 
ɤɚɱɟɫɬɜɨ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ. Ʉ ɬɚɤɢɦ ɪɟɲɟɧɢɹɦ ɨɬɧɨɫɹɬ: 

  ɜɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 
  ɜɵɛɨɪ ɬɢɩɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, 

ɷɤɫɩɟɪɬɚ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬɵ ɫ ɞɨɤɭɦɟɧɬɚɦɢ; 
  ɜɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
Ɉɫɨɛɟɧɧɨ ɜɚɠɧɨ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɩɪɨɟɤɬɚ, ɤɚɤ ɬɚɤɨɜɨɝɨ, 

ɱɟɪɟɡ ɩɪɢɡɦɭ ɬɢɩɨɜɵɯ ɪɟɲɟɧɢɣ ɩɪɨɰɟɫɫɚ - USDP; ɥɢɛɨ ɪɟɲɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɩɪɨɰɟɫɫɨɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬ OpenSource; ɥɢɛɨ ɪɟɲɟɧɢɣ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ ɬɟɯɧɨɥɨɝɢɢ Agile. 

 

3.2.1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ 

Ɋɟɲɟɧɢɹ ɷɤɫɩɟɪɬɚ ɫɜɹɡɚɧɵ ɫ: 
  ɨɩɪɟɞɟɥɟɧɢɟɦ ɩɪɨɟɤɬɚ ɢ ɪɚɡɛɢɜɤɨɣ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɩɨ ɷɬɚɩɚɦ 

ɢɧɢɰɢɚɬɢɜɵ CDIO; 
  ɨɩɪɟɞɟɥɟɧɢɟɦ ɩɟɪɟɱɧɹ ɛɚɡɨɜɵɯ ɢ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ;  
  ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ, ɧɟɨɛɯɨɞɢɦɵɯ 

ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɚɡɨɜɵɯ ɢ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ; 

  ɩɪɨɜɟɞɟɧɢɟɦ ɚɧɚɥɢɡɚ ɜɧɟɲɧɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɫ ɰɟɥɶɸ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ ɫɪɟɞɵ; 

  ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɪɚɛɨɬɵ ɫɪɟɞɵ.  
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Ʉɚɠɞɚɹ ɢɡ ɩɥɚɧɢɪɭɟɦɵɯ ɞɢɫɰɢɩɥɢɧ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɞɨɥɠɧɚ ɢɦɟɬɶ ɫɜɨɣ ɞɟɫɤɪɢɩɬɨɪ, ɜɤɥɸɱɚɸɳɢɣ ɫɥɟɞɭɸɳɢɟ 
ɞɚɧɧɵɟ ɩɨ ɞɢɫɰɢɩɥɢɧɟ:  

  ɧɚɡɜɚɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢ ɟɟ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜ ɤɪɟɞɢɬɚɯ;  
  ID ɞɢɫɰɢɩɥɢɧɵ; 
  ɧɚɡɜɚɧɢɟ ɢ ɲɢɮɪ ɦɨɞɭɥɹ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɞɢɫɰɢɩɥɢɧɚ (ɦɨɞɭɥɶ 

- ɷɬɨ ɤɚɤ ɩɪɚɜɢɥɨ ɨɛɹɡɚɬɟɥɶɧɵɣ ɦɨɞɭɥɶ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɢɣ ɰɢɤɥɵ 
ɛɚɡɨɜɵɯ ɢ ɩɪɨɮɢɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɧɨɜɭ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
ɨɞɢɧ ɦɨɞɭɥɶ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɞɢɫɰɢɩɥɢɧ);  

  ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ;  
  ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ;  
  ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ, ɷɥɟɤɬɪɨɧɧɵɯ ɭɱɟɛɧɢɤɨɜ ɢ ɢɫɬɨɱɧɢɤɨɜ ɫɟɬɟɜɵɯ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɟ.  
ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɢɫɬɟɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɪɟɞɵ, ɜ ɧɨɬɚɰɢɢ 

ɹɡɵɤɚ UML. 
 

 
 

Ɋɢɫɭɧɨɤ 3.1- ɋɢɫɬɟɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɪɟɞɵ 
 

Ɉɫɧɨɜɧɨɣ ɫɬɪɚɧɢɰɟɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɫɬɪɚɧɢɰɚ ɷɤɫɩɟɪɬɚ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɨɣ ɨɧ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

1) Ɏɨɪɦɢɪɭɟɬ ɫɩɢɫɨɤ ɩɪɨɟɤɬɨɜ ɞɥɹ ɫɬɭɞɟɧɬɨɜ. 
2) ȼɵɛɢɪɚɟɬ ɷɬɚɩ CDIO ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ. 
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3) Ɉɩɢɫɵɜɚɟɬ ȾɄɆɷ - ɞɟɫɤɪɢɩɬɨɪ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɷɬɚɩɚ ɢ 
ɮɨɪɦɢɪɭɟɬ ɄɆɷ - ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ ɦɨɞɟɥɶ ɷɬɚɩɚ CDIO ɹɜɥɹɸɳɭɸɫɹ 
ɤɨɦɩɨɡɢɰɢɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ PK.ɄɆɷ, ɛɚɡɨɜɵɯ BK.ɄɆɷ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
DK.ɄɆɷ ɤɨɦɩɟɬɟɧɰɢɣ ɷɬɚɩɚ.  

4) ɋɩɟɰɢɮɢɰɢɪɭɟɬ ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ ɢ ɜɜɨɞɢɬ ɢɯ ɜ 
ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ, ɬɟɦ ɫɚɦɵɦ ɮɨɪɦɢɪɭɹ ɛɚɡɭ ɢɡ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
(ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɜ ɫɪɟɞɟ ɩɪɢɧɹɬɚ ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ 
ɢɦɟɟɬ ɭɞɨɛɧɵɣ ɮɨɪɦɚɬ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɤɨɦɩɶɸɬɟɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ. 
Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɪɚɡɪɚɛɨɬɚɧ ɩɚɪɫɟɪ, ɥɢɛɨ ɦɨɠɧɨ 
ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ - Cytoscape.js. 

ɂɬɨɝɨɜɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɜɭɯ 
ɮɚɣɥɨɜ. 

ɉɟɪɜɵɣ ɮɚɣɥ - KC.Syllabus.Prof, ɫɨɞɟɪɠɚɳɢɣ ɨɧɬɨɥɨɝɢɢ ɢ ɜɵɪɚɠɟɧɢɹ 
ɡɧɚɧɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜɫɟɯ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

ȼɬɨɪɨɣ ɮɚɣɥ - KC.Syllabus.Base, ɫɨɞɟɪɠɚɳɢɣ ɨɧɬɨɥɨɝɢɢ ɢ ɜɵɪɚɠɟɧɢɹ 
ɡɧɚɧɢɣ ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜɫɟɯ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO 
ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɚɡɨɜɵɯ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

ɋɨɞɟɪɠɢɦɨɟ ɷɬɢɯ ɞɜɭɯ ɮɚɣɥɨɜ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɜɨɢɯ ɞɢɫɰɢɩɥɢɧ.  

5) ɂ, ɧɚɤɨɧɟɰ, ɩɨɫɥɟɞɧɹɹ ɮɭɧɤɰɢɹ ɷɤɫɩɟɪɬɚ - ɪɚɛɨɬɚ ɫ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɨɣ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɜɧɟɲɧɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ, 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɟɦ ɛɚɡɵ ɡɧɚɧɢɣ ɢ ɜɧɟɫɟɧɢɟɦ ɢɡɦɟɧɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɹɜɥɟɧɢɟɦ 
ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɪɟɞɫɬɜ ɤɚɤ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ", ɬɚɤ ɢ ɩɨ ɫɦɟɠɧɵɦ ɨɛɥɚɫɬɹɦ.  

 
ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɫɪɟɞɵ ɞɥɹ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ.  
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Ɋɢɫɭɧɨɤ 3.2- Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɢɧɬɟɪɮɟɣɫɚ ɷɤɫɩɟɪɬɚ 
 

Ⱦɢɡɚɣɧ ɝɥɚɜɧɨɝɨ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɨɤɧɚ ɷɤɫɩɟɪɬɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɟɦ 
ɩɨ ɩɟɪɟɯɨɞɭ ɧɚ ɩɪɨɟɤɬɧɵɣ ɩɨɞɯɨɞ ɜ ɨɛɭɱɟɧɢɢ. Ɍɨ ɟɫɬɶ ɜ ɨɫɧɨɜɭ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɢ ɫɚɦɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɞɨɥɠɟɧ ɥɟɠɚɬɶ ɩɪɨɟɤɬɧɵɣ ɩɨɞɯɨɞ 
ɩɪɢ ɤɨɬɨɪɨɦ ɫɬɭɞɟɧɬɵ ɩɪɨɯɨɞɹɬ ɷɬɚɩɵ ɨɛɭɱɟɧɢɹ ɬɚɤɠɟ, ɤɚɤ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɜɤɥɸɱɚɸɳɢɯ ɷɬɚɩɵ 
ɚɧɚɥɢɡɚ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɪɟɚɥɢɡɚɰɢɢ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ.  

ɇɚ ɪɢɫɭɧɤɟ 3.3 ɩɪɢɜɟɞɟɧɚ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, 
ɨɬɪɚɠɚɸɳɚɹ ɦɨɞɭɥɶɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ ɫɪɟɞɵ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɦɨɞɭɥɟɣ 
ɨɩɪɟɞɟɥɟɧ ɫɰɟɧɚɪɢɣ ɜɵɩɨɥɧɟɧɢɹ ɩɨɬɨɤɨɜ ɫɨɛɵɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɵɩɨɥɧɟɧɢɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɭɧɤɰɢɣ ɷɤɫɩɟɪɬɚ.  
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Ɋɢɫɭɧɨɤ 3.3- Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɫɪɟɞɵ 

 
3.2.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 

Ⱦɢɫɰɢɩɥɢɧɵ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɦɨɝɭɬ ɩɪɢɧɚɞɥɟɠɚɬɶ ɨɞɧɨɦɭ 
ɢɡ ɰɢɤɥɨɜ: ɰɢɤɥɭ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɥɢɛɨ ɰɢɤɥɭ ɛɚɡɨɜɵɯ 
ɞɢɫɰɢɩɥɢɧ, ɥɢɛɨ ɰɢɤɥɭ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. ȼ ɷɬɢɯ 
ɰɢɤɥɚɯ ɞɢɫɰɢɩɥɢɧɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɨɣ ɤɨɦɩɨɧɟɧɬɨɣ ɞɥɹ ɢɡɭɱɟɧɢɹ, ɥɢɛɨ 
ɛɵɬɶ ɤɨɦɩɨɧɟɧɬɨɦ ɩɨ ɜɵɛɨɪɭ.  

ɉɪɢɜɟɞɟɦ ɪɹɞ ɨɩɪɟɞɟɥɟɧɢɣ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ ɜ ɉɪɚɜɢɥɚɯ ɨɪɝɚɧɢɡɚɰɢɢ 
ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɤɪɟɞɢɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ [21]. 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɭɱɟɛɧɵɣ ɩɥɚɧ ɫɬɭɞɟɧɬɚ (ɂɍɉɋ) - ɩɥɚɧ, ɮɨɪɦɢɪɭɟɦɵɣ ɧɚ 
ɤɚɠɞɵɣ ɭɱɟɛɧɵɣ ɝɨɞ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɢɩɨɜɨɝɨ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɢ ɤɚɬɚɥɨɝɚ 
ɷɥɟɤɬɢɜɧɵɯ ɞɢɫɰɢɩɥɢɧ. ɂɍɉɋ ɨɩɪɟɞɟɥɹɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ 
ɬɪɚɟɤɬɨɪɢɸ ɤɚɠɞɨɝɨ ɨɛɭɱɚɸɳɟɝɨɫɹ ɨɬɞɟɥɶɧɨ. 

Ɋɚɛɨɱɢɣ ɭɱɟɛɧɵɣ ɩɥɚɧ (Ɋɍɉ) - ɞɨɤɭɦɟɧɬ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɧɚ ɨɫɧɨɜɟ 
ɬɢɩɨɜɨɝɨ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ 
ɫɬɭɞɟɧɬɨɜ. 

ɗɥɟɤɬɢɜɧɵɟ ɞɢɫɰɢɩɥɢɧɵ - ɭɱɟɛɧɵɟ ɞɢɫɰɢɩɥɢɧɵ, ɜɯɨɞɹɳɢɟ ɜ ɤɨɦɩɨɧɟɧɬ ɩɨ 
ɜɵɛɨɪɭ ɜ ɪɚɦɤɚɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɪɟɞɢɬɨɜ, ɨɬɪɚɠɚɸɳɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ 
ɩɨɞɝɨɬɨɜɤɭ ɫɬɭɞɟɧɬɚ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɩɟɰɢɮɢɤɭ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ ɢ ɩɨɬɪɟɛɧɨɫɬɢ ɤɨɧɤɪɟɬɧɨɝɨ ɪɟɝɢɨɧɚ ɢ ɫɥɨɠɢɜɲɢɟɫɹ ɧɚɭɱɧɵɟ ɲɤɨɥɵ 
ɜɵɫɲɟɝɨ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ. 

Ʉɚɬɚɥɨɝ ɷɥɟɤɬɢɜɧɵɯ ɞɢɫɰɢɩɥɢɧ- ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɣ 
ɚɧɧɨɬɢɪɨɜɚɧɧɵɣ ɩɟɪɟɱɟɧɶ ɜɫɟɯ ɞɢɫɰɢɩɥɢɧ ɤɨɦɩɨɧɟɧɬɚ ɩɨ ɜɵɛɨɪɭ, ɫɨɞɟɪɠɚɳɢɣ 
ɢɯ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɫ ɭɤɚɡɚɧɢɟɦ ɰɟɥɢ ɢɡɭɱɟɧɢɹ, ɤɪɚɬɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 
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ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɨɜ ɢ ɨɠɢɞɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɭɱɟɧɢɹ, ɬɨ ɟɫɬɶ ɩɪɢɨɛɪɟɬɚɟɦɵɯ 
ɨɛɭɱɚɸɳɢɦɢɫɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ ɤɨɦɩɟɬɟɧɰɢɣ. 

Ɇɨɞɭɥɶɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ.  
Ɇɨɞɭɥɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: 
1) Ɍɢɩ 1 - ɨɛɳɢɟ ɨɛɹɡɚɬɟɥɶɧɵɟ ɦɨɞɭɥɢ - ɰɢɤɥɵ ɛɚɡɨɜɵɯ ɞɢɫɰɢɩɥɢɧ, 

ɮɨɪɦɢɪɭɸɳɢɟ ɨɛɳɢɟ ɤɨɦɩɟɬɟɧɰɢɢ ɢ ɧɚɩɪɹɦɭɸ ɧɟ ɫɜɹɡɚɧɧɵɟ ɫɨ 
ɫɩɟɰɢɚɥɶɧɨɫɬɶɸ; 

2) Ɍɢɩ 2 - ɨɛɹɡɚɬɟɥɶɧɵɟ ɦɨɞɭɥɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ - ɰɢɤɥɵ ɛɚɡɨɜɵɯ ɢ 
ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɫɧɨɜɭ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ;  

3) Ɍɢɩ 3 - ɦɨɞɭɥɢ ɩɨ ɜɵɛɨɪɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ - ɰɢɤɥɵ 
ɞɢɫɰɢɩɥɢɧ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɩɪɨɮɢɥɢɪɨɜɚɧɢɸ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɪɚɦɤɚɯ ɫɩɟɰɢɚɥɶɧɨɫɬɢ; 

4) Ɍɢɩ 4 - ɦɨɞɭɥɢ ɩɨ ɜɵɛɨɪɭ, ɜɵɯɨɞɹɳɢɟ ɡɚ ɪɚɦɤɢ ɤɜɚɥɢɮɢɤɚɰɢɢ - ɰɢɤɥɵ 
ɞɢɫɰɢɩɥɢɧ, ɧɟ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ (ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɢɧɨɫɬɪɚɧɧɵɟ 
ɹɡɵɤɢ); 

5) ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɨɞɭɥɶ ɨɛɴɟɞɢɧɹɟɬ ɧɟɫɤɨɥɶɤɨ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ 
ɫɨɛɨɣ ɞɢɫɰɢɩɥɢɧ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɪɟɪɟɤɜɢɡɢɬɨɦ ɞɪɭɝɨɣ, ɬɨ ɢɡɭɱɟɧɢɟ 
ɷɬɢɯ ɞɢɫɰɢɩɥɢɧ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɢ 
ɞɢɫɰɢɩɥɢɧɵ ɢɡɭɱɚɸɬɫɹ ɜ ɪɚɡɧɵɯ ɫɟɦɟɫɬɪɚɯ; 

6) ȿɫɥɢ ɦɨɞɭɥɶ ɫɨɫɬɨɢɬ ɢɡ ɫɦɟɠɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɫɨɫɬɚɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 
ɤɨɬɨɪɨɝɨ ɧɟ ɹɜɥɹɸɬɫɹ ɩɪɟɪɟɤɜɢɡɢɬɨɦ ɞɪɭɝɢɯ ɫɨɫɬɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɬɨ 
ɜɨɡɦɨɠɧɨ ɩɚɪɚɥɥɟɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɬɚɤɢɯ ɫɦɟɠɧɵɯ ɞɢɫɰɢɩɥɢɧ ɦɨɞɭɥɹ; 

7) Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɩɨ ɦɨɞɭɥɸ ɮɨɪɦɭɥɢɪɭɸɬɫɹ ɜ ɜɢɞɟ ɩɪɟɞɦɟɬɧɵɯ ɢ 
ɦɟɠɩɪɟɞɦɟɬɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ; 

8) Ʉɚɤ ɩɪɚɜɢɥɨ, ɦɨɞɭɥɶ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ:  
- ɛɨɥɶɲɢɯ ɩɨ ɨɛɴɟɦɭ (ɬɪɢ ɢ ɛɨɥɟɟ ɤɪɟɞɢɬɨɜ) ɢ ɡɚɜɟɪɲɟɧɧɵɯ ɩɨ ɜɪɟɦɟɧɢ ɢ 

ɫɨɞɟɪɠɚɧɢɸ ɞɢɫɰɢɩɥɢɧ;  
- ɧɟɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɢ ɜɡɚɢɦɧɨ ɞɨɩɨɥɧɹɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ ɞɢɫɰɢɩɥɢɧ;  
- ɧɟɫɤɨɥɶɤɢɯ ɪɨɞɫɬɜɟɧɧɵɯ, ɫɦɟɠɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɶ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɵ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɡɥɢɱɧɵɟ ɭɪɨɜɧɢ ɨɞɧɨɣ 
ɞɢɫɰɢɩɥɢɧɵ.  

9) ɋɦɟɠɧɵɟ ɞɢɫɰɢɩɥɢɧɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɫɬɶ ɦɨɞɭɥɹ ɢ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɜɵɯɨɞɹɳɢɯ ɡɚ ɪɚɦɤɢ ɨɞɧɨɝɨ ɦɨɞɭɥɹ. 

Ⱦɟɫɤɪɢɩɬɨɪ ɞɢɫɰɢɩɥɢɧɵ (CD - Course Description) - ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɞɢɫɰɢɩɥɢɧɟ, ɤɨɬɨɪɭɸ ɗɤɫɩɟɪɬ ɩɥɚɧɢɪɭɟɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɱɢɣ ɭɱɟɛɧɵɣ 
ɩɥɚɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
(ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ  
Ʉɨɧɰɟɩɰɢɹ ɨɛɳɧɨɫɬɢ ɢɧɠɟɧɟɪɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɨɩɢɫɚɧɢɸ ɞɢɫɰɢɩɥɢɧ 

ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ SWEBOK ɧɢɤɚɤ ɧɟ ɡɚɬɪɚɝɢɜɚɟɬ ɤɨɧɤɪɟɬɧɵɯ ɚɫɩɟɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɯ, ɧɚɩɪɢɦɟɪ, ɫ ɹɡɵɤɚɦɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɪɟɥɹɰɢɨɧɧɵɦɢ ɛɚɡɚɦɢ 
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ɞɚɧɧɵɯ, ɫɟɬɟɜɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɢ ɬ.ɩ., ɚ ɩɪɟɞɥɚɝɚɟɬ ɪɭɤɨɜɨɞɫɬɜɨ ɤ ɫɜɨɞɭ 
ɡɧɚɧɢɣ, ɤɨɬɨɪɵɦɢ ɫɩɟɰɢɚɥɢɫɬ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɦɢɧɭɟɦɵɯ 
ɩɟɪɟɦɟɧ ɜ ɤɨɧɤɪɟɬɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜɚɯ. ɉɨɷɬɨɦɭ 
ɪɚɡɪɚɛɨɬɱɢɤ, ɜɥɚɞɟɹ ɛɚɝɚɠɨɦ ɡɧɚɧɢɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ SWEBOK, ɞɨɥɠɟɧ 
ɜɵɛɪɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɝɨ ɡɚɞɚɱɟ, ɧɚɢɥɭɱɲɢɦ 
ɨɛɪɚɡɨɦ.  

ɉɪɢɦɟɧɟɧɢɟ ɤɨɧɰɟɩɰɢɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɬɚɤɢɯ ɟɟ ɷɥɟɦɟɧɬɨɜ, ɤɚɤ: ɞɢɚɝɪɚɦɦɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ; ɨɩɪɟɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ; ɩɪɚɜɢɥɚ ɞɟɤɨɦɩɨɡɢɰɢɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɥɨɝɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ [52]. Ɍɚɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɫɬɚɜɥɹɸɬ ɫɨɞɟɪɠɚɧɢɟ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɛɭɞɟɬ ɱɟɬɤɨ ɪɚɡɝɪɚɧɢɱɢɜɚɬɶ ɢ ɨɩɪɟɞɟɥɹɬɶ 
ɤɚɠɞɭɸ ɢɡ ɞɢɫɰɢɩɥɢɧ, ɜɧɨɫɢɬɶ ɜ ɞɢɫɰɢɩɥɢɧɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɦɟɧɟɧɢɹ, 
ɞɨɩɨɥɧɟɧɢɹ ɢ ɬ.ɩ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɤɚɱɟɫɬɜɚ ɨɛɭɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɟ 
ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɞɨɥɠɧɨ:  

  ɧɨɫɢɬɶ ɞɟɹɬɟɥɶɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ; 
  ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ; 
  ɧɨɫɢɬɶ ɨɩɟɪɟɠɚɸɳɢɣ ɯɚɪɚɤɬɟɪ; 
  ɧɨɫɢɬɶ ɩɪɨɛɥɟɦɧɵɣ ɯɚɪɚɤɬɟɪ; 
  ɧɨɫɢɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɯɚɪɚɤɬɟɪ; 
  ɫɨɞɟɪɠɚɧɢɟ ɞɨɥɠɧɨ ɜɤɥɸɱɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ 

ɬɟɯɧɨɥɨɝɢɢ; 
  ɫɨɞɟɪɠɚɧɢɟ ɞɨɥɠɧɨ ɩɟɪɟɜɨɞɢɬɶɫɹ ɫ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɧɚ 

ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ. 
ȼ ɫɜɹɡɢ ɫ ɨɬɦɟɱɟɧɧɵɦ, ɞɟɫɤɪɢɩɬɨɪ i-ɣ ɞɢɫɰɢɩɥɢɧɵ CDi ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜ 

ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
1. ID ɞɢɫɰɢɩɥɢɧɵ - fi1; 
2. ɇɚɡɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ - fi2; 
3. Ɍɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ (ɜ ɤɪɟɞɢɬɚɯ, ɝɞɟ ɤɪɟɞɢɬ - ɭɧɢɮɢɰɢɪɨɜɚɧɧɚɹ 

ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɦɚ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ) - fi3; 
4. Ɉɩɢɫɚɧɢɟ ɦɨɞɭɥɹ ɞɢɫɰɢɩɥɢɧɵ - fi4. Ⱦɚɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɨɥɠɧɚ 

ɫɨɞɟɪɠɚɬɶ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ: ɧɚɡɜɚɧɢɟ ɦɨɞɭɥɹ ɢ ɟɝɨ ɲɢɮɪ; ɬɢɩ ɦɨɞɭɥɹ; 
ɤɨɥɢɱɟɫɬɜɨ ɤɪɟɞɢɬɨɜ; ɫɟɦɟɫɬɪ; ɩɪɟɪɟɤɜɢɡɢɬɵ ɦɨɞɭɥɹ; ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɦɨɞɭɥɹ; ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ (ɮɨɪɦɭɥɢɪɭɸɬɫɹ ɜ ɜɢɞɟ ɩɪɟɞɦɟɬɧɵɯ ɢ 
ɦɟɠɩɪɟɞɦɟɬɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ); ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɨɞɭɥɹ (ɨɞɢɧ ɢɥɢ ɞɜɚ 
ɫɟɦɟɫɬɪɚ); ɥɢɬɟɪɚɬɭɪɚ ɩɨ ɞɢɫɰɢɩɥɢɧɚɦ ɦɨɞɭɥɹ.  

5. Ɉɩɢɫɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ - fi5. Ⱦɚɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ: ɰɟɥɢ- f1, ɡɚɞɚɱɢ- f2 ɢ ɫɨɞɟɪɠɚɧɢɟ - f3 ɞɢɫɰɢɩɥɢɧɵ. ȼɨ 
ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɚɯ ɨɩɢɫɚɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɗɤɫɩɟɪɬ ɞɨɥɠɟɧ ɪɚɫɤɪɵɬɶ 
ɩɪɢɨɛɪɟɬɚɟɦɵɟ ɨɛɭɱɚɸɳɢɦɢɫɹ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ, ɧɚɜɵɤɢ ɢ ɤɨɦɩɟɬɟɧɰɢɢ, 
ɤɨɬɨɪɵɟ ɞɚɧɧɚɹ ɞɢɫɰɢɩɥɢɧɚ ɜɧɨɫɢɬ ɜ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɭɸ ɦɨɞɟɥɶ ɜɵɩɭɫɤɧɢɤɚ;  

6. ɂɧɮɪɚɫɬɪɭɤɬɭɪɚ ɞɢɫɰɢɩɥɢɧɵ - fi6, ɜɤɥɸɱɚɸɳɚɹ f1 - ɩɪɟɪɟɤɜɢɡɢɬɵ 
ɞɢɫɰɢɩɥɢɧɵ, ɫɨɞɟɪɠɚɳɢɟ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɫɜɨɟɧɢɹ 
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ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢ f2 - ɩɨɫɬɪɟɤɜɢɡɢɬɵ ɞɢɫɰɢɩɥɢɧɵ, ɞɥɹ ɢɡɭɱɟɧɢɹ 
ɤɨɬɨɪɵɯ ɬɪɟɛɭɸɬɫɹ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ, ɩɪɢɨɛɪɟɬɚɟɦɵɟ ɩɨ ɡɚɜɟɪɲɟɧɢɢ 
ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ.  

7. ɂɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ - fi7: f1 - ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ, f2 - ɫɩɢɫɨɤ 
ɷɥɟɤɬɪɨɧɧɵɯ ɭɱɟɛɧɢɤɨɜ, f3 - ɫɫɵɥɤɢ ɧɚ ɫɟɬɟɜɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ.  

ɉɪɢɜɟɞɟɦ ɧɟɫɤɨɥɶɤɨ ɩɪɢɦɟɪɨɜ ɨɩɢɫɚɧɢɹ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ ɫ 
ɩɨɦɨɳɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

ɉɭɫɬɶ ɢɦɟɟɦ ɨɩɢɫɚɧɢɟ ɞɟɫɤɪɢɩɬɨɪɚ Di-ɣ ɞɢɫɰɢɩɥɢɧɵ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɩɨ 
ɜɫɟɦ ɭɤɚɡɚɧɧɵɦ ɫɟɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɱɬɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ 
ɜɵɪɚɠɟɧɢɟɦ ɫɩɟɰɢɮɢɤɚɰɢɢ:  

 
CDi <= *fi1*fi2 *fi3 *fi4 *fi5(*f1*f2*f3)*fi6(*f1*f2)*fi7(*f1+f2*f3);  (3.1) 

 
ɢ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɦ ɝɪɚɮɨɦ - 

ɪɢɫɭɧɨɤ 3.4: 
 

 
 

Ɋɢɫɭɧɨɤ 3.4- ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ ɜɵɪɚɠɟɧɢɹ 
 

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɩɪɨɫɬɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ, 
ɜɤɥɸɱɚɸɳɟɝɨ ɞɜɚ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɨɧɹɬɢɹ - Ci1, Ci2, ɬɪɢ ɨɛɹɡɚɬɟɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ - fi1,fi2,fi4 ɢ ɨɞɧɭ ɚɥɶɬɟɪɧɚɬɢɜɧɭɸ ɧɟɨɛɹɡɚɬɟɥɶɧɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ - fi3, ɩɪɢɱɟɦ, ɨɛɹɡɚɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ fi2 ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ 
ɞɜɭɦɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ - f1,f2: 

 
CDi <= *Ci1*Ci2 *fi1 *fi2(*f1+f2) ~+fi3*fi4;     (3.2) 

 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɪɚɮ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.5: 
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Ɋɢɫɭɧɨɤ 3.5 - ɋɦɟɲɚɧɧɵɣ ɝɪɚɮ ɜɵɪɚɠɟɧɢɹ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɨ ɜɜɟɞɟɧɨ ɩɨɧɹɬɢɟ - 

"Ⱦɟɫɤɪɢɩɬɨɪ ɞɢɫɰɢɩɥɢɧɵ" (Course Description - CD), ɜɤɥɸɱɚɸɳɟɟ ɦɟɬɚɞɚɧɧɵɟ 
ɞɢɫɰɢɩɥɢɧɵ. Ⱦɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɫɜɨɣɫɬɜ ɞɢɫɰɢɩɥɢɧɵ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɵɪɚɠɟɧɢɟ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 
ɨɬɨɛɪɚɠɚɬɶ ɨɛɹɡɚɬɟɥɶɧɵɟ, ɧɟɨɛɹɡɚɬɟɥɶɧɵɟ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟɦ ɞɢɫɰɢɩɥɢɧ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
ɡɚɧɢɦɚɟɬɫɹ ɷɤɫɩɟɪɬ, ɤɚɤ ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɥɢɰɨ ɫ ɛɨɥɶɲɢɦ ɩɟɞɚɝɨɝɢɱɟɫɤɢɦ, 
ɧɚɭɱɧɵɦ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɜ ɨɛɥɚɫɬɹɯ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɢɧɠɟɧɟɪɢɟɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (Ɋɢɫɭɧɨɤ Ȼ.4). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɥɚɜɧɚɹ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɷɤɫɩɟɪɬɚ ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɞɟɫɤɪɢɩɬɨɪɨɜ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɷɬɢɯ ɞɢɫɰɢɩɥɢɧ.  

ɉɪɢɦɟɪ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ "Ɍɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" 

Ʉɚɠɞɚɹ ɢɡ ɞɢɫɰɢɩɥɢɧ ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɞɨɥɠɧɚ ɢɦɟɬɶ 
ɫɜɨɣ ɞɟɫɤɪɢɩɬɨɪ, ɜɤɥɸɱɚɸɳɢɣ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɫɰɢɩɥɢɧɵ:  

  ɧɚɡɜɚɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢ ɟɟ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜ ɤɪɟɞɢɬɚɯ;  
  ID ɞɢɫɰɢɩɥɢɧɵ; 
  ɧɚɡɜɚɧɢɟ ɢ ɲɢɮɪ ɦɨɞɭɥɹ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɞɢɫɰɢɩɥɢɧɚ (ɦɨɞɭɥɶ 

- ɷɬɨ ɤɚɤ ɩɪɚɜɢɥɨ ɨɛɹɡɚɬɟɥɶɧɵɣ ɦɨɞɭɥɶ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɢɣ ɰɢɤɥɵ 
ɛɚɡɨɜɵɯ ɢ ɩɪɨɮɢɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɧɨɜɭ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
ɨɞɢɧ ɦɨɞɭɥɶ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɞɢɫɰɢɩɥɢɧ);  

  ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ;  
  ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ;  
  ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ, ɷɥɟɤɬɪɨɧɧɵɯ ɭɱɟɛɧɢɤɨɜ ɢ ɢɫɬɨɱɧɢɤɨɜ ɫɟɬɟɜɵɯ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɟ.  
ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ "Ɍɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ "ɋɢɫɬɟɦɵ 
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ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ "ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ", 
ɧɚɩɪɚɜɥɟɧɢɹ - "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ".  

1. ɇɚɡɜɚɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢ ɟɟ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜ ɤɪɟɞɢɬɚɯ - 
"Ɍɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ", ɬɪɭɞɨɟɦɤɨɫɬɶ - ɬɪɢ 
ɤɪɟɞɢɬɚ. 

2. ID ɞɢɫɰɢɩɥɢɧɵ - TDS  
3. ɇɚɡɜɚɧɢɟ ɢ ɲɢɮɪ ɦɨɞɭɥɹ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɞɢɫɰɢɩɥɢɧɚ - 

"ɉɚɪɚɥɥɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ", ɲɢɮɪ - CSRT. 
4. ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ ɜ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɫɞɟɥɚɥɢ ɪɟɧɬɚɛɟɥɶɧɵɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɤɨɦɩɶɸɬɟɪɨɜ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɧɚɭɱɧɵɯ ɢ ɭɱɟɛɧɵɯ ɢɡɞɚɧɢɹɯ, 
ɩɨɫɜɹɳɟɧɧɵɯ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɤɨɧɰɟɩɰɢɢ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ 
ɩɪɢɥɨɠɟɧɢɹ ɢ ɨɩɭɫɤɚɸɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɟ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɫɢɫɬɟɦ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 
ɫɢɫɬɟɦ. 

Ɉɛɴɟɞɢɧɟɧɢɟ ɤɨɧɰɟɩɰɢɣ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫ 
ɤɨɧɰɟɩɰɢɹɦɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɫɨɡɞɚɧɢɹ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. ȼ 
ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɟ, ɩɨɦɢɦɨ ɫɬɚɧɞɚɪɬɧɨɣ ɧɨɬɚɰɢɢ UML, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɞɢɧɚɦɢɤɢ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɦɭ ɢɧɬɟɪɟɫ ɞɥɹ 
ɩɪɢɥɨɠɟɧɢɣ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. 

Ⱦɢɫɰɢɩɥɢɧɚ "Ɍɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" 
ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɚɧɚɥɢɡ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɫɬɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɬɚɰɢɢ UML, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɚɠɧɟɣɲɢɟ ɤɚɬɟɝɨɪɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ: 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɢ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɐɟɥɶ ɞɢɫɰɢɩɥɢɧɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɧɚɭɱɢɬɶ ɨɛɭɱɚɸɳɢɯɫɹ ɫɬɪɨɢɬɶ 
ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɩɪɨɟɤɬɧɵɟ ɦɨɞɟɥɢ ɢ ɨɰɟɧɢɜɚɬɶ ɦɨɞɟɥɢ ɢ ɚɪɬɟɮɚɤɬɵ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɢ ɫɢɫɬɟɦ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.  

Ɂɚɞɚɱɚɦɢ ɞɢɫɰɢɩɥɢɧɵ ɹɜɥɹɸɬɫɹ: 
  ɨɫɜɨɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɩɰɢɣ, ɬɟɯɧɨɥɨɝɢɣ, ɠɢɡɧɟɧɧɵɯ ɰɢɤɥɨɜ ɢ 

ɦɟɬɨɞɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ; 

  ɨɫɜɨɟɧɢɟ ɦɟɬɨɞɚ COMET ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ 
ɷɬɚɩɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɩɪɨɟɤɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

  ɨɫɜɨɟɧɢɟ ɫɩɨɫɨɛɨɜ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

5. Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ. 
ȼ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɪɢɬɟɪɢɢ ɪɚɡɛɢɟɧɢɹ, ɩɪɢɡɜɚɧɧɵɟ 

ɩɨɦɨɱɶ ɩɪɨɝɪɚɦɦɢɫɬɭ ɜɵɹɜɥɹɬɶ ɩɨɞɫɢɫɬɟɦɵ, ɨɛɴɟɤɬɵ ɢ ɩɚɪɚɥɥɟɥɶɧɨ 
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ɜɵɩɨɥɧɹɟɦɵɟ ɡɚɞɚɱɢ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɩɪɨɰɟɫɫɨɜ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɋ 
ɩɨɦɨɳɶɸ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɢ ɤɨɧɟɱɧɵɯ 
ɚɜɬɨɦɚɬɨɜ ɢɡɥɚɝɚɸɬɫɹ ɫɩɨɫɨɛɵ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɢɚɝɪɚɦɦ 
ɤɨɨɩɟɪɚɰɢɢ ɢ ɫɨɫɬɨɹɧɢɣ. ȼɨ ɜɫɟɯ ɩɨɫɬɪɨɟɧɢɹɯ ɢ ɦɨɞɟɥɹɯ ɞɟɥɚɟɬɫɹ ɚɤɰɟɧɬ ɧɚ 
ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɞɥɹ ɱɟɝɨ ɩɪɢɜɨɞɹɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɤɬɢɜɧɵɯ ɢ ɩɚɫɫɢɜɧɵɯ 
ɨɛɴɟɤɬɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ 
ɦɟɬɨɞɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ɋ ɩɨɦɨɳɶɸ ɬɟɨɪɢɢ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ɉɪɢɜɨɞɢɬɫɹ ɪɚɡɜɟɪɧɭɬɵɣ ɩɪɢɦɟɪ ɩɪɢɥɨɠɟɧɢɹ "Ȼɚɧɤɨɜɫɤɚɹ 
ɫɢɫɬɟɦɚ", ɢɥɥɸɫɬɪɢɪɭɸɳɢɣ ɩɪɢɦɟɧɟɧɢɟ ɢɡɥɨɠɟɧɧɵɯ ɤɨɧɰɟɩɰɢɣ ɢ ɦɟɬɨɞɨɜ. 

 

3.2.3 ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ 

ɉɪɢɦɟɧɟɧɢɟ ɜɢɡɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɢɡɭɚɥɶɧɨɝɨ ɦɵɲɥɟɧɢɹ 
ɞɥɹ ɨɛɭɱɟɧɢɹ ɬɪɟɛɭɟɬ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.  

ɉɟɪɜɵɣ ɷɬɚɩ - ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɫɬɪɭɤɬɭɪɵ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɧɬɟɧɬɚ 
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɚɰɟɥɢɬɶ ɫɬɭɞɟɧɬɨɜ ɧɚ 
ɚɤɬɢɜɧɨɟ ɢ ɩɪɨɞɭɤɬɢɜɧɨɟ ɜɨɫɩɪɢɹɬɢɟ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɩɨɞɯɨɞ "ɨɬ ɫɬɭɞɟɧɬɚ ɧɚ 
ɩɪɟɞɦɟɬ", ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɩɨɞɯɨɞɚ "ɨɬ ɩɪɟɞɦɟɬɚ ɧɚ ɫɬɭɞɟɧɬɚ". 

ȼɬɨɪɨɣ ɷɬɚɩ - ɫɨɡɞɚɧɢɟ ɦɵɫɥɢɬɟɥɶɧɵɯ ɨɛɪɚɡɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɭɬɟɦ 
ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɫɜɹɡɵɜɚɧɢɹ ɩɨɧɹɬɢɣ ɬɟɦɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɫɦɟɠɧɵɯ ɫ ɧɟɣ 
ɞɢɫɰɢɩɥɢɧ, ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɭɫɢɥɢɹ ɫɬɭɞɟɧɬɨɜ ɩɨ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɰɟɥɨɫɬɧɨɣ ɫɢɫɬɟɦɵ ɡɧɚɧɢɣ, ɨɬɜɟɱɚɸɳɟɣ ɩɨɫɬɚɜɥɟɧɧɨɣ ɭɱɟɛɧɨɣ 
ɡɚɞɚɱɟ ɤɚɤ ɨɬɞɟɥɶɧɨɝɨ ɡɚɧɹɬɢɹ, ɬɚɤ ɢ ɤɭɪɫɚ ɜ ɰɟɥɨɦ. 

Ɍɪɟɬɢɣ ɷɬɚɩ - ɡɚɤɪɟɩɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɭɬɟɦ ɩɪɢɨɛɪɟɬɟɧɢɹ 
ɧɚɜɵɤɨɜ ɢ ɭɦɟɧɢɣ, ɢ ɤɨɬɨɪɵɣ ɩɨ ɫɜɨɢɦ ɰɟɥɹɦ ɢ ɭɱɟɛɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɤ ɩɨɢɫɤɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɗɬɨɬ ɷɬɚɩ ɬɪɟɛɭɟɬ ɜɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɩɨɜɟɞɟɧɢɟ ɤɨɬɨɪɵɯ ɨɛɭɫɥɨɜɥɟɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɩɨɧɹɬɢɣ 
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫɬɪɭɤɬɭɪɧɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɭɱɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɜɚɪɶɢɪɨɜɚɬɶ 
ɨɛɴɟɦ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɰɟɥɢ. 
ɐɟɥɢ ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɪɨɜɧɹɦ ɟɝɨ ɭɫɜɨɟɧɢɹ - ɷɬɨ ɦɨɠɟɬ 
ɛɵɬɶ ɨɩɨɡɧɚɧɢɟ, ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ, ɫɩɟɰɢɮɢɰɢɪɨɜɚɧɢɟ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ. 
Ɇɟɠɞɭ ɩɨɧɹɬɢɹɦɢ ɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɦɟɱɟɧɵ ɚɫɫɨɰɢɚɬɢɜɧɵɟ ɫɜɹɡɢ.  

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɨɛɭɱɟɧɢɸ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ 
ɭɱɢɬɵɜɚɬɶ ɰɟɥɢ ɨɛɭɱɟɧɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɨɛɭɱɚɟɦɵɯ. ɋ ɩɨɡɢɰɢɣ ɷɬɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɞɨɥɠɟɧ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɩɪɨɫ ɨ ɫɭɳɟɫɬɜɟɧɧɨɫɬɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɜɹɡɟɣ 
ɢ ɜ ɰɟɥɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡɭɱɟɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɪɭɤɬɭɪɚ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɟɧɬɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɚɯ. ɋɚɦɵɦɢ 
ɩɪɨɫɬɵɦɢ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɮɨɪɦɚɦɢ ɹɜɥɹɸɬɫɹ ɬɪɚɞɢɰɢɨɧɧɨ ɬɟɤɫɬɨɜɨɟ 
ɢɡɥɨɠɟɧɢɹ ɢ ɟɝɨ ɩɥɚɧ. ɉɨɥɧɵɣ ɬɟɤɫɬ ɢɡɥɨɠɟɧɢɹ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɟɟ 
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ɫɬɪɭɤɬɭɪɭ, ɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɛɨɡɪɢɦ, ɧɟ ɞɚɟɬ ɨ ɧɟɣ ɧɚɝɥɹɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɟɟ ɨɩɬɢɦɚɥɶɧɨɫɬɶ. ɉɥɚɧ ɤɨɧɬɟɧɬɚ 
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɨɥɟɟ ɨɛɨɡɪɢɦ, ɨɬɪɚɠɚɟɬ ɩɪɢɧɹɬɭɸ ɫɬɪɭɤɬɭɪɭ, ɧɨ ɧɟ 
ɫɨɞɟɪɠɢɬ ɞɟɬɚɥɟɣ ɢ ɫɬɪɭɤɬɭɪɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɭɱɟɛɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ.  

Ƚɨɪɚɡɞɨ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɨɬɨɛɪɚɠɚɬɶ ɫɨɞɟɪɠɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɜɢɡɭɚɥɶɧɨ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɢɟ ɧɚɝɥɹɞɧɵɟ ɮɨɪɦɵ ɤɚɤ ɝɪɚɮɵ, 
ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ, ɫɩɟɰɢɮɢɤɚɰɢɢ ɭɱɟɛɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɧɫɩɟɤɬ - ɫɯɟɦɵ, ɚ 
ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
ɇɚɪɹɞɭ ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɫɬɚɜɥɹɬɶ ɫɩɟɰɢɮɢɤɚɰɢɸ ɭɱɟɛɧɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɨɩɨɪɧɵɣ ɤɨɧɫɩɟɤɬ ɢ ɞɪɭɝɢɟ ɩɪɢɦɟɧɹɟɦɵɟ ɮɨɪɦɵ ɢ ɩɪɢɟɦɵ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɟɞɚɝɨɝɚ. ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɫɬɪɭɤɬɭɪɢɪɭɟɬ ɭɱɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɫɨ ɜɫɟɦɢ ɟɟ ɫɜɹɡɹɦɢ ɢ ɨɬɧɨɲɟɧɢɹɦɢ 
ɨɫɬɚɜɥɹɹ ɞɥɹ ɫɟɛɹ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɝɪɚɮɵ ɢ ɩɪɨɱɢɟ «ɫɬɪɨɝɢɟ» ɮɨɪɦɵ, 
ɨɛɭɱɚɸɳɢɦɫɹ ɠɟ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɛɨɥɟɟ «ɨɛɪɚɡɧɵɟ» ɜɢɡɭɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ.  

ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, 
ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɪɚɡɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɣ, ɬɨ ɟɫɬɶ ɫ ɜɵɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɭɱɟɛɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɞɢɫɰɢɩɥɢɧɵ, ɢɯ 
ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ, ɭɫɬɚɧɨɜɥɟɧɢɹ ɚɫɫɨɰɢɚɬɢɜɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ 
ɢ ɩɨɫɬɪɨɟɧɢɹ ɢɟɪɚɪɯɢɢ ɩɨɧɹɬɢɣ - ɨɧɬɨɥɨɝɢɣ. 

ɍɱɟɛɧɵɣ ɷɥɟɦɟɧɬ - ɷɬɨ ɩɨɞɥɟɠɚɳɚɹ ɭɫɜɨɟɧɢɸ ɥɨɝɢɱɟɫɤɢ ɡɚɤɨɧɱɟɧɧɚɹ 
ɱɚɫɬɶ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɹɜɥɹɸɳɢɣɫɹ ɧɨɫɢɬɟɥɟɦ ɫɨɛɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 
ɨɬɫɭɬɫɬɜɭɸɳɟɣ ɜ ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɷɥɟɦɟɧɬɚɯ. ɋɬɪɭɤɬɭɪɧɨ ɭɱɟɛɧɵɣ ɷɥɟɦɟɧɬ 
ɹɜɥɹɟɬɫɹ ɧɟɞɟɥɢɦɨɣ ɱɚɫɬɶɸ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ 
ɧɟɞɟɥɢɦɨɫɬɶ ɭɱɟɛɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɧɹɬɢɟ ɭɫɥɨɜɧɨɟ ɢ ɜ ɞɪɭɝɨɦ ɫɥɭɱɚɟ ɩɪɢ ɛɨɥɟɟ 
ɩɨɞɪɨɛɧɨɦ ɪɚɫɫɦɨɬɪɟɧɢɢ ɦɨɠɟɬ ɞɟɬɚɥɢɡɢɪɨɜɚɬɶɫɹ, ɢ ɧɚɨɛɨɪɨɬ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɭɱɟɛɧɨɝɨ ɷɥɟɦɟɧɬɚ ɦɨɝɭɬ ɛɵɬɶ: ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ, ɮɚɤɬ, ɹɜɥɟɧɢɟ, 
ɩɪɨɰɟɫɫ, ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, ɩɪɢɧɰɢɩ, ɫɩɨɫɨɛ ɞɟɣɫɬɜɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ, 
ɜɵɜɨɞ ɢɥɢ ɫɥɟɞɫɬɜɢɟ, ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɫɩɨɫɨɛ ɜɵɪɚɠɟɧɢɹ 
ɩɨɧɹɬɢɹ (ɦɨɞɟɥɶ, ɜɵɪɚɠɟɧɢɟ ɢɥɢ ɝɪɚɮ) ɧɟ ɹɜɥɹɟɬɫɹ ɭɱɟɛɧɵɦ ɷɥɟɦɟɧɬɨɦ, ɤɚɤ 
ɬɚɤɨɜɵɦ. 

ɋɬɪɭɤɬɭɪɚ ɤɨɧɬɟɧɬɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɡɞɚɟɬɫɹ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɶɸ 
ɭɱɟɛɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɜɹɡɢ [74]. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɜɹɡɟɣ: ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɩɨɪɨɠɞɟɧɢɟ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, 
ɫɬɪɨɟɧɢɟ, ɭɩɪɚɜɥɟɧɢɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɹɡɢ. Ʉ ɜɵɞɟɥɟɧɧɵɦ ɬɢɩɚɦ ɫɜɹɡɟɣ 
ɫɥɟɞɭɟɬ ɞɨɛɚɜɢɬɶ ɫɜɨɣɫɬɜɚ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ.  

ɑɚɫɬɨ ɫɜɹɡɶ ɫɚɦɚ ɜɵɫɬɭɩɚɟɬ ɤɚɤ ɭɱɟɛɧɵɣ ɷɥɟɦɟɧɬ, ɬɨ ɟɫɬɶ ɤɚɤ ɢɧɮɨɪɦɚɰɢɹ, 
ɩɨɞɥɟɠɚɳɚɹ ɭɫɜɨɟɧɢɸ. ɉɨɞɨɛɧɨɟ ɢɦɟɟɬɫɹ ɜ ɨɛɴɟɤɬɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ, ɤɨɝɞɚ 
ɚɫɫɨɰɢɚɰɢɹ ɦɟɠɞɭ ɞɜɭɦɹ ɤɥɚɫɫɚɦɢ ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ 
ɤɥɚɫɫɚ, ɢɦɟɸɳɟɝɨ ɫɨɜɦɟɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɩɨɜɟɞɟɧɢɟ ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɤɥɚɫɫɨɜ. 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɭɱɟɛɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɫɬɪɭɤɬɭɪɧɨ-ɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɨ ɟɫɬɶ 
ɜɵɞɟɥɢɬɶ ɭɱɟɛɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɭɫɬɚɧɨɜɢɬɶ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. ȼɵɞɟɥɟɧɧɵɟ 
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ɭɱɟɛɧɵɟ ɷɥɟɦɟɧɬɵ ɞɢɮɮɟɪɟɧɰɢɪɭɸɬɫɹ ɧɚ ɨɩɨɪɧɵɟ ɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ 
ɩɨɧɹɬɢɹ, ɩɪɢɱɟɦ ɧɚ ɨɫɧɨɜɟ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ 
ɢ ɩɪɢɟɦɵ ɭɦɫɬɜɟɧɧɨɣ ɢ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɪɟɞɚ ɩɨɫɬɪɨɟɧɢɹ ɤɨɝɧɢɬɢɜɧɵɯ ɤɚɪɬ - Mind Map. 

ɉɟɪɜɵɣ ɭɡɟɥ Map-ɤɚɪɬɵ - ɞɢɫɰɢɩɥɢɧɚ, ɩɪɢ ɤɥɢɤɟ ɧɚ ɤɨɬɨɪɵɣ ɩɨɹɜɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɞɢɫɰɢɩɥɢɧɟ: ɧɚɡɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ; ɪɨɥɶ ɢ ɦɟɫɬɨ 
ɞɢɫɰɢɩɥɢɧɵ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɜɵɩɭɫɤɧɢɤɚ; ɦɟɫɬɨ ɢ ɫɜɹɡɶ 
ɞɢɫɰɢɩɥɢɧɵ ɫ ɞɪɭɝɢɦɢ ɞɢɫɰɢɩɥɢɧɚɦɢ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

ȼɬɨɪɨɣ ɭɡɟɥ ɤɚɪɬɵ ɨɛɨɡɧɚɱɚɟɬ ɬɟɦɭ ɞɢɫɰɢɩɥɢɧɵ, ɩɪɢ ɜɵɛɨɪɟ ɤɨɬɨɪɨɣ 
ɩɨɹɜɥɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ: ɧɚɡɜɚɧɢɟ ɬɟɦɵ; ɪɨɥɶ ɢ ɡɧɚɱɟɧɢɟ ɬɟɦɵ ɜ ɞɢɫɰɢɩɥɢɧɟ; 
ɤɚɤɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɪɚɡɜɢɜɚɟɬ ɞɚɧɧɚɹ ɬɟɦɚ. 

Ⱦɚɥɟɟ ɨɬ ɭɡɥɚ ɬɟɦɵ ɞɢɫɰɢɩɥɢɧɵ ɫɥɟɞɭɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɡɥɨɜ: 

1) ɭɱɟɛɧɵɣ ɤɨɧɬɟɧɬ ɬɟɦɵ, ɩɪɢ ɤɥɢɤɟ ɧɚ ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɬɪɚɞɢɰɢɨɧɧɨ ɩɨɥɧɵɣ ɬɟɤɫɬ ɢɡɥɨɠɟɧɢɹ ɬɟɦɵ ɥɟɤɰɢɢ. 

2) ɦɨɞɟɥɢ, ɩɨɧɹɬɢɹ ɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɬɟɦɵ, ɩɪɢ ɤɥɢɤɟ ɧɚ ɤɨɬɨɪɵɣ 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɦɨɞɟɥɢ ɨɧɬɨɥɨɝɢɣ, ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɢ ɢɯ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ. 

3) ɡɚɤɥɸɱɟɧɢɟ ɢ ɜɵɜɨɞɵ ɩɨ ɬɟɦɟ, ɩɪɢ ɤɥɢɤɟ ɧɚ ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬɫɹ 
ɫɟɦɚɧɬɢɱɟɫɤɚɹ ɫɭɬɶ ɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɢ ɢɯ 
ɫɩɟɰɢɮɢɤɚɰɢɣ ɜɵɪɚɠɟɧɢɹɦɢ ɡɧɚɧɢɣ. 

4) ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢɹ ɩɨ ɬɟɦɟ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɨɩɨɪɧɵɟ ɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɩɨɧɹɬɢɹ. 

5) ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɚ ɢ ɢɧɬɟɪɧɟɬ - ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɬɟɦɟ.  
Ʉɚɠɞɵɣ ɢɡ ɨɩɢɫɚɧɧɵɯ ɭɡɥɨɜ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɹɫɧɹɸɳɟɣ ɢɧɮɨɪɦɚɰɢɟɣ.  
Ⱦɢɫɰɢɩɥɢɧɚ - ɷɬɨ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɫɬɚɛɢɥɶɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɟɞɢɧɢɰɚ 

ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ, ɚ ɫɨɫɬɚɜɥɹɸɳɢɟ ɟɟ ɬɟɦɵ ɦɨɝɭɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɢɡɦɟɧɟɧɢɹɦ ɢ 
ɚɞɚɩɬɚɰɢɢ.  

Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɟɝɨ 
ɩɨɧɹɬɢɣɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢɫɩɨɥɶɡɭɟɦ ɫɪɟɞɭ ɩɨɫɬɪɨɟɧɢɹ ɤɨɝɧɢɬɢɜɧɵɯ ɤɚɪɬ - Mind 
Map. 

ɉɨɤɚɠɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɪɚɝɦɟɧɬɨɜ - ɷɬɚɩɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɟɛɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ, ɧɚ ɩɪɢɦɟɪɟ ɞɢɫɰɢɩɥɢɧɵ 
"ɉɪɨɝɪɚɦɦɧɚɹ ɢɧɠɟɧɟɪɢɹ".  

Ʌɟɤɰɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɛɴɹɫɧɟɧɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɪɨɥɢ ɞɢɫɰɢɩɥɢɧɵ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ, ɚ ɬɚɤɠɟ ɫ ɦɟɫɬɨɦ ɢ ɫɜɹɡɶɸ ɷɬɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫ 
ɞɪɭɝɢɦɢ ɞɢɫɰɢɩɥɢɧɵ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.6. 
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Ɋɢɫɭɧɨɤ 3.6 - ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɦɟɫɬɚ ɢ ɫɜɹɡɢ ɞɢɫɰɢɩɥɢɧɵ ɫ ɞɪɭɝɢɦɢ 
ɞɢɫɰɢɩɥɢɧɚɦɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 

 
Ⱦɚɥɟɟ, ɜɵɛɢɪɚɟɬɫɹ ɬɟɦɚ ɥɟɤɰɢɢ ɩɨ ɤɨɬɨɪɨɣ ɫɬɭɞɟɧɬɚɦ ɪɚɡɴɹɫɧɹɟɬɫɹ ɪɨɥɶ, 

ɤɨɬɨɪɭɸ ɢɝɪɚɟɬ ɷɬɚ ɬɟɦɚ ɜ ɞɢɫɰɢɩɥɢɧɟ ɢ ɤɚɤɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɨɧɚ ɪɚɡɜɢɜɚɟɬ (ɪɢɫɭɧɨɤ 3.7). 

Ⱦɚɥɟɟ ɭɱɟɛɧɵɣ ɤɨɧɬɟɧɬ ɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɨɛɵɱɧɨɦ ɬɪɚɞɢɰɢɨɧɧɨɦ 
ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ (ɪɢɫɭɧɨɤ 3.8), ɩɨɫɥɟ ɢɡɭɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɨɛɭɱɚɸɳɢɟɫɹ 
ɨɫɦɵɫɥɢɜɚɸɬ ɞɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɢ ɫɬɪɭɤɬɭɪɢɪɭɸɬ ɟɝɨ ɩɭɬɟɦ ɜɵɞɟɥɟɧɢɹ ɨɩɨɪɧɵɯ 
ɩɨɧɹɬɢɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɬɟɦɵ ɢ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ 
ɩɨɧɹɬɢɣ ɤɨɧɬɟɧɬɚ ɬɟɦɵ. 

ɉɨɫɥɟ ɤɪɚɬɤɨɝɨ ɨɛɫɭɠɞɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɬɪɟɛɭɟɦɵɟ ɦɨɞɟɥɢ, ɩɨɧɹɬɢɹ ɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ 
ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɬɟɦɵ (ɪɢɫɭɧɨɤ 3.9), ɤɨɬɨɪɵɟ ɨɛɫɭɠɞɚɸɬɫɹ ɫɨ ɫɬɭɞɟɧɬɚɦɢ, ɫ 
ɰɟɥɶɸ ɜɧɟɫɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɩɪɚɜɨɤ ɜ ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 3.7 - Ɋɨɥɶ ɢ ɡɧɚɱɟɧɢɟ ɬɟɦɵ ɞɢɫɰɢɩɥɢɧɵ 
 
 

 
 

Ɋɢɫɭɧɨɤ 3.8 - ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɬɟɦɵ ɜ ɬɪɚɞɢɰɢɨɧɧɨɦ 
ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ 
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Ɋɢɫɭɧɨɤ 3.9 - Ɇɨɞɟɥɢ, ɩɨɧɹɬɢɹ ɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ ɬɟɦɵ 

 
ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɫɬɚɞɢɹɯ ɥɟɤɰɢɨɧɧɨɝɨ ɡɚɧɹɬɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɩɪɢɜɨɞɢɬ 

ɤɪɚɬɤɨɟ ɡɚɤɥɸɱɟɧɢɟ ɩɨ ɬɟɦɟ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɷɬɨɦ ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɢ ɢɯ 
ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ; ɩɪɨɜɟɪɹɟɬ ɭɪɨɜɟɧɶ ɭɫɜɨɟɧɢɹ ɥɟɤɰɢɢ ɢ ɜ ɡɚɤɥɸɱɟɧɢɢ 
ɡɧɚɤɨɦɢɬ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɬɟɦɟ, ɪɢɫɭɧɤɢ 3.10, 3.11, 3.12 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.10- Ɂɚɤɥɸɱɟɧɢɟ ɢ ɜɵɜɨɞɵ ɩɨ ɬɟɦɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɪɭɤɬɭɪɨɣ 
ɩɨɧɹɬɢɣ ɬɟɦɵ 
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Ɋɢɫɭɧɨɤ 3.11- Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢɹ ɩɨ ɬɟɦɟ 
 

 
 

Ɋɢɫɭɧɨɤ 3.12- Ʌɢɬɟɪɚɬɭɪɧɵɟ ɢɫɬɨɱɧɢɤɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɬɟɦɟ 
 
ȼɵɜɨɞɵ ɩɨ 3 ɪɚɡɞɟɥɭ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɤɨɧɰɟɩɰɢɢ ɢ ɦɟɯɚɧɢɡɦɵ 
ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜ ɪɨɥɢ ɤɨɬɨɪɵɯ 
ɜɵɫɬɭɩɚɸɬ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ, ɤɚɤ ɪɟɡɭɥɶɬɚɬ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɨɤɚɡɚɧɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɪɚɝɦɟɧɬɨɜ - ɷɬɚɩɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ, ɧɚ ɩɪɢɦɟɪɟ ɞɢɫɰɢɩɥɢɧɵ "ɉɪɨɝɪɚɦɦɧɚɹ 
ɢɧɠɟɧɟɪɢɹ"  
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4. ɉɈɂɋɄɈȼȺə ɋɂɋɌȿɆȺ ɉɊɈȿɄɌɇɈ – ɈɊɂȿɇɌɂɊɈȼȺɇɇɈɃ 
ɋɊȿȾɕ 

 

4.1 ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, ɫɨɡɞɚɧɢɟ ɦɢɤɪɨɫɟɪɜɢɫɨɜ 

ɐɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɨɫɬɚɜɤɢ ɧɨɜɵɯ 
ɫɬɚɬɟɣ ɨɛɥɚɫɬɟɣ ɡɧɚɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ", ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ 
ɷɬɨɝɨ ɬɟɯɧɨɥɨɝɢɸ ɚɝɪɟɝɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɦɢɤɪɨɫɟɪɜɢɫɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ.  

ɉɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ ɩɨɡɜɨɥɢɬ ɮɨɪɫɚɣɬɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ 
ɩɪɨɟɤɬɨɜ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟɫɹ ɫ ɭɱɟɬɨɦ 
ɫɥɟɞɭɸɳɟɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 

  ɛɢɛɥɢɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ; 
  ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɢ ɬɟɧɞɟɧɰɢɹɯ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɜ 

ɦɢɪɟ ɢ Ʉɚɡɚɯɫɬɚɧɟ; 
  ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɪɟɛɧɨɫɬɹɯ ɜ ɨɛɪɚɡɨɜɚɧɢɢ; 
  ɢɦɟɸɳɢɟɫɹ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɧɚɭɱɧɵɟ ɪɚɡɪɚɛɨɬɤɢ ɜ ɪɚɦɤɚɯ ɬɟɦɚɬɢɤɢ 

ɞɢɫɰɢɩɥɢɧɵ, ɤɨɦɩɟɬɟɧɰɢɢ ɧɚɭɱɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɜ ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ;  
  ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶɫɤɨɝɨ ɫɨɫɬɚɜɚ.  
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɦɢɤɪɨɫɟɪɜɢɫɨɜ - ɧɟɛɨɥɶɲɢɯ ɚɜɬɨɧɨɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɦɨɞɭɥɶɧɨɫɬɢ ɢ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɥɸɛɨɣ ɩɪɨɝɪɚɦɦɵ. 
Ɍɟɨɪɢɹ ɦɢɤɪɨɫɟɪɜɢɫɨɜ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ ɮɢɥɨɫɨɮɢɟɣ Unix, ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɭɥɭɱɲɟɧɢɸ ɚɪɯɢɬɟɤɬɭɪɵ ɥɸɛɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɛɟɝɚɬɶ 
ɝɪɨɦɨɡɞɤɨɝɨ ɢ ɡɚɩɭɬɚɧɧɨɝɨ ɤɨɞɚ, ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɥɸɛɵɟ ɩɪɨɟɤɬɵ ɢ ɸɜɟɥɢɪɧɨ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɞɚɠɟ ɫɚɦɵɟ ɫɥɨɠɧɵɟ ɫɢɫɬɟɦɵ [72]. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ, ɩɪɢɜɟɞɟɦ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɡɞɚɧɢɟɦ 
ɦɢɤɪɨɫɟɪɜɢɫɨɜ ɢ, ɢɫɩɨɥɶɡɭɹ ɞɢɚɝɪɚɦɦɧɵɟ ɬɟɯɧɢɤɢ ɢ ɧɨɬɚɰɢɢ ɹɡɵɤɚ ɨɛɴɟɤɬɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ UML, ɨɩɢɲɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɚɪɬɟɮɚɤɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ: ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɩɪɢɝɨɞɧɨɫɬɢ, ɨɛɴɟɤɬɨɜ, ɤɨɦɩɨɧɟɧɬɨɜ, ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɢ 
ɤɥɚɫɫɨɜ. 

Ⱥɪɯɢɬɟɤɬɭɪɭ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɸɬ ɦɨɞɭɥɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɚɝɪɟɝɚɰɢɟɣ ɞɚɧɧɵɯ, ɢɡɜɥɟɱɟɧɢɟɦ ɞɚɧɧɵɯ ɢɡ ɤɨɧɬɟɤɫɬɚ, ɨɬɨɛɪɚɠɟɧɢɟɦ ɞɚɧɧɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟɦ ɞɚɧɧɵɯ.  

Ⱥɝɪɟɝɚɬɨɪ. Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɨɞɢɬ ɨɩɪɨɫ ɢɧɬɟɪɧɟɬ - 
ɪɟɫɭɪɫɨɜ ɧɚ ɧɚɥɢɱɢɟ ɧɨɜɵɯ ɞɚɧɧɵɯ ɢ, ɜ ɫɥɭɱɚɟ ɢɯ ɨɛɧɚɪɭɠɟɧɢɹ, ɫɨɯɪɚɧɹɟɬ ɜɟɛ - 
ɫɬɪɚɧɢɰɭ ɰɟɥɢɤɨɦ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

ɗɤɫɬɪɚɤɬɨɪ: ɂɡɜɥɟɤɚɟɬ ɢɡ ɜɟɛ - ɫɬɪɚɧɢɰɵ ɝɥɚɜɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɬɟɤɫɬ, 
ɫɫɵɥɤɭ ɧɚ ɩɟɪɜɨɢɫɬɨɱɧɢɤ, ɞɚɬɭ ɢ ɜɪɟɦɹ ɩɭɛɥɢɤɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɚɬɭ ɢ ɜɪɟɦɹ 
ɢɦɩɨɪɬɚ. 

ȿɞɢɧɵɣ API: Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɪɚɛɨɬɚɟɬ ɤɚɤ ɟɞɢɧɚɹ ɬɨɱɤɚ ɜɯɨɞɚ ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɚɜɤɚ, ɫɨɯɪɚɧɟɧɢɟ ɢ ɢɡɦɟɧɟɧɢɟ ɞɚɧɧɵɯ. Ɋɟɠɢɦɵ 
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ɫɨɯɪɚɧɟɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɨɥɶɤɨ ɞɥɹ ɗɤɫɩɟɪɬɚ 
ɫɪɟɞɵ. 

ɉɚɧɟɥɶ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ: Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɹɜɥɹɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɞɥɹ 
Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɚ ɫɪɟɞɵ, ɤɨɬɨɪɨɦɭ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɭɞɚɥɟɧɢɹ, 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɫɦɨɬɪɚ ɧɨɜɨɫɬɟɣ.  

ɂɧɞɟɤɫɚɬɨɪ ɞɚɧɧɵɯ: Ɇɨɞɭɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬ ɢɧɞɟɤɫɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɞɥɹ 
ɛɵɫɬɪɨɝɨ ɩɨɥɧɨɬɟɤɫɬɨɜɨɝɨ ɩɨɢɫɤɚ 

ɋɟɪɜɢɫ ɤɷɲɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ: Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɩɨɡɜɨɥɹɟɬ ɜ ɮɨɧɨɜɨɦ 
ɪɟɠɢɦɟ ɜɧɨɫɢɬɶ ɞɚɧɧɵɟ ɩɨ ɩɨɩɭɥɹɪɧɵɦ ɡɚɩɪɨɫɚɦ ɜ ɤɷɲ ɩɚɦɹɬɶ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɨɧɨɥɢɬɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɦɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ 
ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɝɢɛɤɚ ɜ ɨɬɧɨɲɟɧɢɹɯ ɦɟɠɞɭ ɦɢɤɪɨɫɟɪɜɢɫɚɦɢ. ȼ ɦɨɧɨɥɢɬɧɵɯ 
ɩɪɨɟɤɬɚɯ ɤɚɠɞɵɣ ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɭɡɥɨɦ. Ɉɞɧɚɤɨ, ɜ ɦɢɤɪɨɫɟɪɜɢɫɚɯ ɤɚɠɞɵɣ 
ɫɟɪɜɢɫ ɩɨɬɟɧɰɢɚɥɶɧɨ ɹɜɥɹɟɬɫɹ ɤɚɤ ɭɡɥɨɦ, ɬɚɤ ɢ ɯɚɛɨɦ. Ɍɨ ɟɫɬɶ, ɜɨ-ɩɟɪɜɵɯ, 
ɤɚɠɞɵɣ ɦɢɤɪɨɫɟɪɜɢɫ ɦɨɠɟɬ ɤɚɤ ɜɧɨɫɢɬɶ ɞɚɧɧɵɟ ɜ ɞɪɭɝɢɟ ɦɢɤɪɨɫɟɪɜɢɫɵ, ɬɚɤ ɢ 
ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɢɡ ɨɫɬɚɥɶɧɵɯ ɫɟɪɜɢɫɨɜ; ɢ, ɜɨ-ɜɬɨɪɵɯ, ɧɚ ɨɫɧɨɜɟ ɤɚɠɞɨɝɨ 
ɦɢɤɪɨɫɟɪɜɢɫɚ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɨɫɬɚɥɶɧɵɟ ɫɟɪɜɢɫɵ. ɗɬɨ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɨɣ ɦɢɤɪɨɫɟɪɜɢɫ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɫɢɥɶɧɵɟ ɫɬɨɪɨɧɵ ɢ ɜɨɡɦɨɠɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɤɚɠɞɨɝɨ ɢɡ 
ɞɜɭɯ ɬɢɩɨɜ ɚɪɯɢɬɟɤɬɭɪɵ.  

ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɨɧɨɥɢɬɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ. 
Ɇɨɧɨɥɢɬɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢɥɨɠɟɧɢɟ - ɷɬɨ ɛɨɥɶɲɨɣ 

ɫɜɹɡɚɧɧɵɣ ɦɨɞɭɥɶ, ɝɞɟ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɪɚɛɨɬɚɬɶ 
ɜɦɟɫɬɟ ɫ ɞɪɭɝ ɞɪɭɝɨɦ, ɢɦɟɹ ɩɪɢ ɷɬɨɦ ɨɛɳɭɸ ɩɚɦɹɬɶ ɢ ɪɟɫɭɪɫɵ. Ɉɫɧɨɜɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɦɨɧɨɥɢɬɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɜ ɬɨɦ, ɱɬɨ ɦɧɨɝɢɟ ɩɪɢɥɨɠɟɧɢɹ ɨɛɵɱɧɨ 
ɢɫɩɨɥɶɡɭɸɬ ɬɢɩɨɜɨɣ ɮɭɧɤɰɢɨɧɚɥ, ɫɜɹɡɚɧɧɵɣ ɫ ɥɨɝɢɪɨɜɚɧɢɟɦ, ɩɪɟɞɨɫɬɚɜɥɟɧɢɟɦ 
ɩɪɚɜɚ ɞɨɫɬɭɩɚ ɢ ɬ.ɞ. Ɍɚɤɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɞɚɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɨɛɳɢɣ ɞɨɫɬɭɩ ɤ ɩɚɦɹɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɵɫɬɪɟɟ, 
ɱɟɦ ɤɨɦɦɭɧɢɤɚɰɢɹ ɦɟɠɞɭ ɩɪɨɰɟɫɫɚɦɢ (IPC- Interproccess Communication). 

 

 
Ɋɢɫɭɧɨɤ 4.1 - Ɇɨɧɨɥɢɬɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ 
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ȼ ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ɦɨɧɨɥɢɬɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɫɢɥɶɧɨ 

ɫɜɹɡɚɧɧɵɦɢ ɢ ɡɚɩɭɬɚɧɧɵɦɢ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɩɪɨɰɟɫɫɵ ɢɡɨɥɢɪɨɜɚɧɢɹ ɫɟɪɜɢɫɨɜ 
ɞɥɹ ɧɟɡɚɜɢɫɢɦɨɝɨ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɢ ɩɨɞɞɟɪɠɤɢ ɤɨɞɚ, ɚ ɬɚɤɠɟ, ɩɨɧɢɦɚɧɢɟ 
ɤɨɞɚ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɫɟɪɜɢɫɨɜ. 

Ɇɨɧɨɥɢɬɧɵɣ ɩɨɞɯɨɞ ɛɨɥɟɟ ɜɵɢɝɪɵɲɟɧ ɜ ɩɥɚɧɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɥɹ 
ɩɪɨɟɤɬɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɫɥɨɠɧɨɫɬɢ.  

ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ. 

 
 

Ɋɢɫɭɧɨɤ 4.2 - Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ 
 

Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢɥɨɠɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ 
ɦɚɥɟɧɶɤɢɯ ɧɟɡɚɜɢɫɢɦɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɫɨ ɫɜɨɢɦɢ ɫɨɛɫɬɜɟɧɧɵɦɢ 
ɪɟɫɭɪɫɚɦɢ ɢ ɪɚɡɜɢɜɚɸɳɢɦɢɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɩɪɢ ɷɬɨɦ, ɩɪɢɥɨɠɟɧɢɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɡɧɵɯ ɦɚɲɢɧɚɯ. 

Ɇɢɤɪɨɫɟɪɜɢɫɵ ɚɪɯɢɬɟɤɬɭɪɧɨ ɥɭɱɲɟ ɨɪɝɚɧɢɡɨɜɚɧɵ, ɬɚɤ ɤɚɤ ɤɚɠɞɵɣ ɫɟɪɜɢɫ 
ɡɚɧɢɦɚɟɬɫɹ ɨɩɪɟɞɟɥёɧɧɨɣ ɡɚɞɚɱɟɣ ɢ ɧɟɡɚɜɢɫɢɦ ɨɬ ɪɚɛɨɬɵ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
ɇɟɫɜɹɡɚɧɧɵɟ ɫɟɪɜɢɫɵ ɥɟɝɱɟ ɚɞɚɩɬɢɪɨɜɚɬɶ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ. Ɍɚɤɠɟ ɨɱɟɜɢɞɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɤɚɤ ɨɧɢ ɨɪɝɚɧɢɡɨɜɚɧɵ, ɩɨɬɨɦɭ ɱɬɨ ɦɢɤɪɨɫɟɪɜɢɫɧɚɹ 
ɚɪɯɢɬɟɤɬɭɪɚ ɩɨɡɜɨɥɹɟɬ ɢɡɨɥɢɪɨɜɚɬɶ ɩɪɨɛɥɟɦɧɵɟ ɦɟɫɬɚ ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɢɯ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɫɬɚɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ.  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɦɢɤɪɨɫɟɪɜɢɫɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ: 



85 
 

Ƚɢɛɤɨɫɬɶ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ. Ʉɨɦɚɧɞɚ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɚɹ ɦɢɤɪɨɫɟɪɜɢɫ ɜ 
ɫɨɫɬɨɹɧɢɢ ɩɨɥɧɨɫɬɶɸ ɩɨɧɢɦɚɬɶ ɟɝɨ ɤɨɞɨɜɭɸ ɛɚɡɭ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɫɛɨɪɤɭ, ɪɚɡɜɨɪɚɱɢɜɚɧɢɟ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɢɤɪɨɫɟɪɜɢɫɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɜ ɛɨɥɟɟ ɛɵɫɬɪɨɦ ɰɢɤɥɟ ɪɚɡɪɚɛɨɬɤɢ. ɉɨɫɤɨɥɶɤɭ ɦɢɤɪɨɫɟɪɜɢɫ 
ɜɫɟɝɨ ɥɢɲɶ ɞɪɭɝɨɣ ɤɨɦɩɨɧɟɧɬ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ, ɩɨɷɬɨɦɭ ɟɝɨ ɦɨɠɧɨ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɞɥɹ ɪɟɚɥɢɡɭɟɦɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɮɪɟɣɦɜɨɪɤɚ ɢ ɦɟɯɚɧɢɡɦɚ 
ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ. ɗɬɨ ɝɚɪɚɧɬɢɪɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɢɥɢ ɨɛɧɨɜɥɟɧɧɵɯ ɜɟɪɫɢɣ, ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɠɢɞɚɬɶ ɝɨɬɨɜɧɨɫɬɢ ɞɪɭɝɢɯ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ.  

Ɇɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ. Ʌɸɛɨɣ ɦɢɤɪɨɫɟɪɜɢɫ ɦɨɠɧɨ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɜɨ ɜɪɟɦɹ 
ɢɫɩɨɥɧɟɧɢɹ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɢɯ ɦɢɤɪɨɫɟɪɜɢɫɨɜ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ ɢ ɨɩɟɪɚɬɢɜɧɭɸ ɪɟɚɤɰɢɸ ɧɚ 
ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ. Ɍɟɨɪɟɬɢɱɟɫɤɢ, ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɦɩɨɧɟɧɬ ɦɨɠɟɬ ɛɵɬɶ 
ɩɟɪɟɧɟɫɟɧɚ ɧɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɭɸ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɥɚɬɮɨɪɦɭ. Ⱦɚɧɧɚɹ 
ɦɢɝɪɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɨɥɧɨɫɬɶɸ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɫɬɚɥɶɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ, ɫ ɰɟɥɶɸ ɩɨɥɭɱɢɬɶ ɩɪɟɢɦɭɳɟɫɬɜɨ ɡɚ ɫɱɟɬ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ 
ɜ ɫɟɬɢ.  

ɍɫɬɨɣɱɢɜɨɫɬɶ. Ʉɚɠɞɵɣ ɦɢɤɪɨɫɟɪɜɢɫɧɵɣ ɤɨɦɩɨɧɟɧɬ ɞɨɥɠɟɧ ɛɵɬɶ 
ɪɚɡɪɚɛɨɬɚɧ ɬɚɤ, ɱɬɨɛɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɛɫɬɜɟɧɧɨɣ ɞɨɫɬɭɩɧɨɫɬɢ ɜɵɩɨɥɧɹɥɢɫɶ ɛɟɡ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɫɬɚɜɥɹɬɶ ɞɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɞɪɭɝɢɦ ɤɨɦɩɨɧɟɧɬɚɦ 
ɩɪɢɥɨɠɟɧɢɹ. 

 
4.2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ 

 

4.2.1 ȼɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ 

ɉɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ - ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɧɚɧɢɣ, ɡɧɚɱɢɦɚɹ ɞɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɥɚɫɬɶ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢɥɢ ɢɧɬɟɪɟɫɚ, ɜɧɭɬɪɢ 
ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɫɟɦɟɣɫɬɜɚ ɰɟɥɵɯ ɫɢɫɬɟɦ.  

Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ – ɚɛɫɬɪɚɤɬɧɚɹ ɦɨɞɟɥɶ, 
ɨɩɢɫɵɜɚɸɳɚɹ ɫɢɫɬɟɦɭ ɩɨɧɹɬɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

Ʉ ɨɛɴɟɤɬɚɦ, ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɜ ɫɢɫɬɟɦɟ, ɨɬɧɨɫɹɬɫɹ: 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ, ɧɟɨɛɪɚɛɨɬɚɧɧɵɟ ɢ ɨɛɪɚɛɨɬɚɧɧɵɟ ɫɬɚɬɶɢ, 
ɩɨɥɶɡɨɜɚɬɟɥɢ ɢ ɤɨɦɦɟɧɬɚɪɢɢ. Ʉɚɠɞɵɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢɦɟɟɬ ɫɜɨɢ 
ɫɜɨɣɫɬɜɚ. Ɍɚɤ ɫɜɨɣɫɬɜɚɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɹɜɥɹɸɬɫɹ ɧɚɡɜɚɧɢɟ ɪɟɫɭɪɫɚ 
ɢ ɫɫɵɥɤɚ ɧɚ ɩɟɪɜɨɢɫɬɨɱɧɢɤ; ɫɜɨɣɫɬɜɚɦɢ ɞɥɹ ɧɟɨɛɪɚɛɨɬɚɧɧɨɣ ɫɬɚɬɶɢ ɹɜɥɹɸɬɫɹ - 
ɫɫɵɥɤɚ ɧɚ ɪɟɫɭɪɫ, ɞɚɬɚ ɞɨɛɚɜɥɟɧɢɹ, ɤɨɞ ɫɬɪɚɧɢɰɵ ɫɬɚɬɶɢ ɢɡ ɩɟɪɜɨɢɫɬɨɱɧɢɤɚ; 
ɫɜɨɣɫɬɜɚɦɢ ɨɛɪɚɛɨɬɚɧɧɨɣ ɫɬɚɬɶɢ ɹɜɥɹɸɬɫɹ - ɡɚɝɨɥɨɜɨɤ, ɬɟɤɫɬ, ɢɡɨɛɪɚɠɟɧɢɟ, 
ɤɨɦɦɟɧɬɚɪɢɢ, ɤɚɬɟɝɨɪɢɹ; ɫɜɨɣɫɬɜɚɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɹɜɥɹɸɬɫɹ - ɩɨɱɬɨɜɵɣ ɚɞɪɟɫ, 
ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ, ɧɚɤɨɧɟɰ, ɫɜɨɣɫɬɜɚɦɢ ɤɨɦɦɟɧɬɚɪɢɹ ɹɜɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶ, 
ɫɬɚɬɶɹ ɢ ɬɟɤɫɬ ɤɨɦɦɟɧɬɚɪɢɹ. 

ȼɚɪɢɚɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɚɧɝɥ. use case) ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫɢɫɬɟɦɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ ɫɰɟɧɚɪɢɣ ɩɨɜɟɞɟɧɢɹ 
ɨɛɴɟɤɬɨɜ ɫɢɫɬɟɦɵ, ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ɋɢɫɬɟɦɚ ɦɨɠɟɬ 
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ɨɬɜɟɱɚɬɶ ɧɚ ɜɧɟɲɧɢɟ ɡɚɩɪɨɫɵ, ɥɢɛɨ ɫɚɦɚ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɢɧɢɰɢɚɬɨɪɨɦ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɜɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɢɫɵɜɚɟɬ, «ɤɬɨ» ɢ 
«ɱɬɨ» ɦɨɠɟɬ ɞɟɥɚɬɶ ɫ ɫɢɫɬɟɦɨɣ, ɢɥɢ ɱɬɨ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɫ «ɤɟɦ» ɢɥɢ 
«ɱɟɦ». Ɇɟɬɨɞɢɤɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɨɜɟɞɟɧɢɸ ɫɢɫɬɟɦɵ.  

ȼ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɟ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɚɤ 
ɨɬɨɛɪɚɠɟɧɨ ɜ ɬɚɛɥɢɰɟ 4.1. ɉɨɫɟɬɢɬɟɥɶ ɫɚɣɬɚ - ɷɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ 
ɩɪɨɫɦɚɬɪɢɜɚɟɬ ɫɬɚɬɶɢ ɧɚ ɫɚɣɬɟ, ɜɵɩɨɥɧɹɟɬ ɩɨɢɫɤ ɢ ɨɫɬɚɜɥɹɟɬ ɤɨɦɦɟɧɬɚɪɢɢ.  

 
Ɍɚɛɥɢɰɚ 4.1 - ȼɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ 

 
Ɍɪɟɛɨɜɚɧɢɟ Ⱦɟɣɫɬɜɭɸɳɟɟ 

ɥɢɰɨ 

ȼɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɧɚ ɝɥɚɜɧɭɸ 
ɫɬɪɚɧɢɰɭ ɫɚɣɬɚ 

ɉɨɫɟɬɢɬɟɥɶ ɫɚɣɬɚ Ɉɬɨɛɪɚɠɟɧɢɟ ɝɥɚɜɧɨɣ 
ɫɬɪɚɧɢɰɵ 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɢɧɬɟɪɟɫɭɸɳɭɸ 
ɤɚɬɟɝɨɪɢɸ 

ɉɨɫɟɬɢɬɟɥɶ ɫɚɣɬɚ ȼɵɛɨɪ ɤɚɬɟɝɨɪɢɢ 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬ ɩɨɢɫɤ ɞɥɹ 
ɫɨɤɪɚɳɟɧɢɹ ɜɵɞɚɱɢ 

ɉɨɫɟɬɢɬɟɥɶ ɫɚɣɬɚ ɉɨɢɫɤ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɤɥɸɱɟɜɨɦɭ ɫɥɨɜɭ 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɩɟɪɟɯɨɞɢɬ ɧɚ ɫɥɟɞɭɸɳɭɸ 
ɫɬɪɚɧɢɰɭ  

ɉɨɫɟɬɢɬɟɥɶ ɫɚɣɬɚ ɉɟɪɟɯɨɞ ɩɨ ɫɬɪɚɧɢɰɚɦ 
ɫɚɣɬɚ 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɡɚɯɨɞɢɬ ɧɚ ɫɬɪɚɧɢɰɭ 
ɫɬɚɬɶɢ ɞɥɹ ɩɪɨɱɬɟɧɢɹ 

ɉɨɫɟɬɢɬɟɥɶ ɫɚɣɬɚ Ɉɬɨɛɪɚɠɟɧɢɟ ɩɨɥɧɨɝɨ 
ɬɟɤɫɬɚ ɫɬɚɬɶɢ 

 

4.2.2 Ⱦɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  
Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɢɫɵɜɚɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ 

ɧɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ ɢɥɢ ɬɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɞɟɥɚɬɶ.  
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɨɛɭɫɥɨɜɥɟɧɚ ɞɨɫɬɢɠɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɰɟɥɟɣ: 
 ɨɩɪɟɞɟɥɟɧɢɟɦ ɨɛɳɟɣ ɝɪɚɧɢɰɵ ɢ ɤɨɧɬɟɤɫɬɚ ɦɨɞɟɥɢɪɭɟɦɨɣ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ; 
 ɮɨɪɦɭɥɢɪɨɜɚɧɢɟɦ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɩɨɜɟɞɟɧɢɸ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ; 
 ɪɚɡɪɚɛɨɬɤɨɣ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɞɥɹ ɟɟ 

ɩɨɫɥɟɞɭɸɳɟɣ ɞɟɬɚɥɢɡɚɰɢɢ ɜ ɮɨɪɦɟ ɥɨɝɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ; 
 ɩɨɞɝɨɬɨɜɤɨɣ ɢɫɯɨɞɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ 

ɫɢɫɬɟɦɵ ɫ ɟɟ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ. 
ɋɭɬɶ ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɦɧɨɠɟɫɬɜɚ ɫɭɳɧɨɫɬɟɣ ɢɥɢ 
ɚɤɬɟɪɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɫɢɫɬɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
ɉɪɢ ɷɬɨɦ ɚɤɬɨɪɨɦ (actor) ɢɥɢ ɞɟɣɫɬɜɭɸɳɢɦ ɥɢɰɨɦ ɧɚɡɵɜɚɟɬɫɹ ɥɸɛɚɹ ɫɭɳɧɨɫɬɶ, 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɚɹ ɫ ɫɢɫɬɟɦɨɣ ɢɡɜɧɟ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɱɟɥɨɜɟɤ, ɬɟɯɧɢɱɟɫɤɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɩɪɨɝɪɚɦɦɚ ɢɥɢ ɥɸɛɚɹ ɞɪɭɝɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 
ɢɫɬɨɱɧɢɤɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɦɨɞɟɥɢɪɭɟɦɭɸ ɫɢɫɬɟɦɭ ɬɚɤ, ɤɚɤ ɨɩɪɟɞɟɥɢɬ ɫɚɦ 
ɪɚɡɪɚɛɨɬɱɢɤ. ȼɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɥɭɠɢɬ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɟɪɜɢɫɨɜ, ɤɨɬɨɪɵɟ 



87 
 

ɫɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɚɤɬɨɪɭ. Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɠɟɬ 
ɞɨɩɨɥɧɹɬɶɫɹ ɩɨɹɫɧɢɬɟɥɶɧɵɦ ɬɟɤɫɬɨɦ, ɤɨɬɨɪɵɣ ɪɚɫɤɪɵɜɚɟɬ ɫɟɦɚɧɬɢɤɭ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɟ ɤɨɦɩɨɧɟɧɬɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɢɚɝɪɚɦɦɭ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɚɣɬɚ.  
Ɉɫɧɨɜɧɨɣ ɚɤɬɟɪ ɧɚ ɫɚɣɬɟ ɷɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɢɫɬɟɦɵ. ɉɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ 

ɚɜɬɨɪɢɡɨɜɚɬɶɫɹ ɞɥɹ ɤɨɦɦɟɧɬɢɪɨɜɚɧɢɹ ɫɬɚɬɟɣ ɢ ɢɡɦɟɧɟɧɢɹ ɥɢɱɧɵɯ ɞɚɧɧɵɯ. ɇɨ 
ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɫɬɚɬɟɣ ɪɚɡɦɟɳɟɧɧɵɯ ɧɚ ɫɚɣɬɟ ɚɜɬɨɪɢɡɚɰɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɷɬɨ 
ɦɨɝɭɬ ɞɟɥɚɬɶ ɜɫɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɫɚɣɬɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɪɨɜɧɹ ɞɨɫɬɭɩɚ. Ɍɚɤɠɟ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɤɪɚɬɢɬɶ ɜɵɞɚɱɭ ɫɬɚɬɟɣ ɞɥɹ ɭɞɨɛɫɬɜɚ ɱɬɟɧɢɹ, 
ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɩɨɢɫɤɨɦ ɩɨ ɤɥɸɱɟɜɵɦ ɫɥɨɜɚɦ ɢɥɢ ɩɨ ɪɚɡɞɟɥɭ. Ɋɚɫɫɦɨɬɪɢɦ 
ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚ ɞɢɚɝɪɚɦɦɟ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 4.3. 

 

 
 

Ɋɢɫɭɧɨɤ 4.3 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɚɣɬɚ 
 

Ⱦɚɥɟɟ, ɪɚɫɫɦɨɬɪɢɦ ɞɢɚɝɪɚɦɦɭ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɟɪɚɬɨɪɚ 
ɪɟɫɭɪɫɨɜ. 

Ɉɩɟɪɚɬɨɪ ɪɟɫɭɪɫɨɜ ɨɬɜɟɱɚɟɬ ɡɚ ɞɨɛɚɜɥɟɧɢɟ ɧɨɜɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɚɣɬ ɢ 
ɩɨɞɞɟɪɠɤɭ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ. Ɍɚɤɠɟ ɨɩɟɪɚɬɨɪ ɪɟɫɭɪɫɨɜ ɦɨɠɟɬ ɪɟɞɚɤɬɢɪɨɜɚɬɶ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɬɚɬɶɢ ɧɚ ɫɚɣɬɟ. Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɟɪɚɬɨɪɚ 
ɪɟɫɭɪɫɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɞɢɚɝɪɚɦɦɟ 4.4. 
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Ɋɢɫɭɧɨɤ 4.4 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɟɪɚɬɨɪɚ ɪɟɫɭɪɫɨɜ 
 

4.2.3 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ  

Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɞɟɬɚɥɶɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɜɟɞɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ 
ɜɢɞɟ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɩɨ ɜɪɟɦɟɧɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ 
ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ ɫɢɫɬɟɦɵ.  

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɡɞɚɟɬɫɹ ɞɢɚɝɪɚɦɦɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɵɜɚɸɬɫɹ ɝɥɚɜɧɚɹ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɛɵɬɢɣ ɧɚɞ ɨɛɴɟɤɬɚɦɢ ɫɢɫɬɟɦɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ 
ɹɞɪɨ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɟɧɨ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨ ɜɪɟɦɹ 
ɜɵɩɨɥɧɟɧɢɹ ɢ ɬɨ, ɤɚɤ ɪɟɚɥɢɡɭɟɬɫɹ ɷɬɨ ɩɨɜɟɞɟɧɢɟ. 

Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 
1. ɬɟɤɫɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɫɜɟɪɯɭ ɜɧɢɡ ɫ ɥɟɜɨɣ ɫɬɨɪɨɧɵ ɨɬ ɞɢɚɝɪɚɦɦɵ; 
2. ɨɛɴɟɤɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɜ ɤɨɬɨɪɵɯ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɢɦɹ ɢɥɢ ɧɨɦɟɪ ɷɤɡɟɦɩɥɹɪɚ ɨɛɴɟɤɬɚ ɢ ɢɦɹ ɤɥɚɫɫɚ ɨɛɴɟɤɬɚ; 
3. ɫɨɨɛɳɟɧɢɣ, ɢɡɨɛɪɚɠɚɟɦɵɯ ɫɬɪɟɥɤɚɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɨɬ ɨɞɧɨɝɨ 

ɨɛɴɟɤɬɚ ɤ ɞɪɭɝɨɦɭ; 
4. d) ɦɟɬɨɞɨɜ (ɨɩɟɪɚɰɢɣ) ɨɛɴɟɤɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ ɜ ɜɢɞɟ ɭɡɤɨɝɨ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ - ɮɨɤɭɫɚ ɭɩɪɚɜɥɟɧɢɹ; ɦɟɬɨɞ ɨɛɴɟɤɬɚ ɜɥɚɞɟɟɬ ɭɩɪɚɜɥɟɧɢɟɦ 
ɫɢɫɬɟɦɨɣ ɜɩɥɨɬɶ ɞɨ ɬɨɱɤɢ, ɜ ɤɨɬɨɪɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɤɨɧɱɚɟɬɫɹ. 

Ⱥɜɬɨɪɢɡɚɰɢɹ - ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɱɚɫɬɟɣ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɝɨ ɩɪɨɟɤɬɚ, 
ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ, ɩɨɥɶɡɨɜɚɬɟɥɢ ɩɪɨɯɨɞɹɬ ɩɪɨɰɟɞɭɪɭ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ 
ɩɨɥɭɱɚɸɬ ɞɨɫɬɭɩ ɤ ɦɨɞɭɥɹɦ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ.  

Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ "Ⱥɜɬɨɪɢɡɚɰɢɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ", ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.5.  
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Ɋɢɫɭɧɨɤ 4.5 - Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
"Ⱥɜɬɨɪɢɡɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ" 

 
ɉɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ ɨɫɬɚɜɥɹɬɶ ɧɚ ɫɚɣɬɟ ɫɜɨɢ ɤɨɦɦɟɧɬɚɪɢɢ ɤ ɫɬɚɬɶɹɦ. 

Ɋɚɛɨɬɚ ɤɨɦɦɟɧɬɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɫɥɟɞɭɸɳɟɣ ɞɢɚɝɪɚɦɦɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ "Ⱦɨɛɚɜɥɟɧɢɟ ɤɨɦɦɟɧɬɚɪɢɹ" 
(ɪɢɫɭɧɨɤ 4.6).  
 

 
 

Ɋɢɫɭɧɨɤ 4.6 - Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
"Ⱦɨɛɚɜɥɟɧɢɟ ɤɨɦɦɟɧɬɚɪɢɹ" 

 
 

Ʉɚɤ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɫɯɟɦɚ ɪɚɛɨɬɵ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɫ ɛɚɡɨɣ 
ɞɚɧɧɵɯ, ɩɨɯɨɠɚ ɞɥɹ ɜɫɟɯ ɡɚɩɪɨɫɨɜ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɪɚɛɨɬɚɟɬ ɫ ɮɪɨɧɬɟɧɞɨɦ, ɩɪɢ 
ɤɚɤɢɯ-ɥɢɛɨ ɞɟɣɫɬɜɢɹɯ, ɡɚɩɪɨɫ ɩɨɫɵɥɚɟɬɫɹ ɧɚ ɫɟɪɜɟɪ, ɧɚ ɤɨɬɨɪɨɦ ɝɟɧɟɪɢɪɭɟɬɫɹ 
ɡɚɩɪɨɫ ɜ ɟɞɢɧɵɣ API, ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɛɢɡɧɟɫ- ɥɨɝɢɤɭ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ ɢ 
ɜɵɩɨɥɧɹɟɬ ɜɫɟ ɨɫɧɨɜɧɵɟ ɞɟɣɫɬɜɢɹ.  

Front-end ɢ back-end - ɬɟɪɦɢɧɵ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɵɯ, ɫɨɝɥɚɫɧɨ ɩɪɢɧɰɢɩɭ ɪɚɡɞɟɥɟɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɪɚɡɥɢɱɚɸɬ ɜɧɟɲɧɟɟ 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
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ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɪɟɚɥɢɡɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Front-end - ɢɧɬɟɪɮɟɣɫ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɨɫɧɨɜɧɨɣ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ 
ɱɚɫɬɶɸ (back-end). Front-end ɢ back-end ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧɵ ɦɟɠɞɭ ɨɞɧɨɣ 
ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɫɢɫɬɟɦɚɦɢ. 

ȼ ɚɪɯɢɬɟɤɬɭɪɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɦɧɨɝɨ ɭɪɨɜɧɟɣ 
ɦɟɠɞɭ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɶɸ ɢ ɤɨɧɟɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 
ɬɚɤɠɟ ɦɨɠɟɬ ɢɦɟɬɶ front-end ɢ back-end.  

Front end - ɷɬɨ ɚɛɫɬɪɚɤɰɢɹ, ɤɨɬɨɪɚɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ 
ɢɧɬɟɪɮɟɣɫ. ɇɚɩɪɢɦɟɪ, ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, Model-
View-Controller ɚɪɯɢɬɟɤɬɭɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ front-end ɢ back-end ɦɟɠɞɭ ɛɚɡɨɣ 
ɞɚɧɧɵɯ, ɤɨɦɩɨɧɟɧɬɚɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɢɡ ɦɢɤɪɨɫɟɪɜɢɫɚ - ɚɝɪɟɝɚɬɨɪɚ, ɤɨɬɨɪɵɣ 
ɪɚɛɨɬɚɟɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɫɟɣ ɫɢɫɬɟɦɵ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɡ ɩɨɦɨɳɢ «ɚɤɬɨɪɨɜ». 
ɋɯɟɦɚ ɟɝɨ ɪɚɛɨɬɵ ɩɪɟɞɟɥɶɧɨ ɩɪɨɫɬɚ ɢ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.7. 

 

 
 

Ɋɢɫɭɧɨɤ 4.7 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ɦɢɤɪɨɫɟɪɜɢɫ - ɚɝɪɟɝɚɬɨɪ» 
ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ 

 
ɇɚ ɪɢɫɭɧɤɟ 4.8 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɪɚɛɨɬɵ ɷɤɫɬɪɚɤɬɨɪɚ - ɫɟɪɜɢɫɚ, ɞɥɹ 

ɢɡɜɥɟɱɟɧɢɹ ɬɟɤɫɬɚ ɫɬɚɬɶɢ ɢɡ ɤɨɞɚ ɫɬɪɚɧɢɰɵ. ɗɬɨ ɤɥɸɱɟɜɨɣ ɦɢɤɪɨɫɟɪɜɢɫ, 
ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɫɬɚɬɟɣ.  
 

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/Model-View-Controller
https://ru.wikipedia.org/wiki/Model-View-Controller
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
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Ɋɢɫɭɧɨɤ 4.8 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɷɤɫɬɪɚɤɬɨɪɚ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ 
 

ȼɵɜɨɞɵ ɩɨ 4 ɪɚɡɞɟɥɭ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ 
ɦɢɤɪɨɫɟɪɜɢɫɨɜ, ɫɩɟɰɢɮɢɤɚɰɢɹ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɢɚɝɪɚɦɦɧɵɯ 
ɬɟɯɧɢɤ ɢ ɧɨɬɚɰɢɢ ɹɡɵɤɚ ɨɛɴɟɤɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ UML. Ɉɩɢɫɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɚɪɬɟɮɚɤɬɵ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ: ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɩɪɢɝɨɞɧɨɫɬɢ, ɨɛɴɟɤɬɨɜ, ɤɨɦɩɨɧɟɧɬɨɜ, ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɢ 
ɤɥɚɫɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɥɚɬɮɨɪɦɚ ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧɚ ɧɚ ɦɢɤɪɨɫɟɪɜɢɫɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ. 

Ⱥɪɯɢɬɟɤɬɭɪɭ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɸɬ ɦɨɞɭɥɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɚɝɪɟɝɚɰɢɟɣ ɞɚɧɧɵɯ, ɢɡɜɥɟɱɟɧɢɟɦ ɞɚɧɧɵɯ ɢɡ ɤɨɧɬɟɤɫɬɚ, ɨɬɨɛɪɚɠɟɧɢɟɦ ɞɚɧɧɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟɦ ɞɚɧɧɵɯ.  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨɡɜɨɥɹɬ ɨɛɟɫɩɟɱɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɞɨɫɬɚɜɤɭ 
ɧɨɜɵɯ ɫɬɚɬɟɣ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɫɪɟɞɵ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɮɨɪɫɚɣɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɦɚɬɢɤ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ɍɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɤɭɳɢɦ ɩɨɥɨɠɟɧɢɟ ɂɌ- ɪɵɧɤɚ 
ɩɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɭɫɥɭɝ; ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɟɧɞɟɧɰɢɹɦɢ ɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɜ ɫɮɟɪɟ ɂɌ- ɨɛɪɚɡɨɜɚɧɢɹ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
"ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ"; ɨɛɨɫɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɚɝɪɟɝɚɰɢɢ 
ɤɨɧɬɟɧɬɚ ɧɚ ɦɢɤɪɨɫɟɪɜɢɫɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ. 

Ɏɭɧɤɰɢɢ ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɫɛɨɪ ɞɚɧɧɵɯ ɫ ɢɧɬɟɪɧɟɬ - 
ɪɟɫɭɪɫɨɜ; ɢɡɜɥɟɱɟɧɢɟ ɡɚɝɨɥɨɜɤɨɜ, ɬɟɤɫɬɚ ɢ ɞɪɭɝɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɤɨɞɚ ɜɟɛ - 
ɫɬɪɚɧɢɰɵ; ɭɩɪɚɜɥɟɧɢɟ ɫɬɚɬɶɹɦɢ; ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɨɫɥɨɣɤɢ ɤɷɲɚ ɦɟɠɞɭ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ API; ɨɪɝɚɧɢɡɚɰɢɢ ɟɞɢɧɨɣ ɬɨɱɤɢ ɜɯɨɞɚ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ 
ɩɪɨɫɦɨɬɪɚ ɞɚɧɧɵɯ.  
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5 ɋɐȿɇȺɊɂɂ ɊȺȻɈɌɕ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ ɋɊȿȾɕ 

 

5.1 ɋɰɟɧɚɪɢɣ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ 

Ⱥɞɚɩɬɢɜɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ (Adaptable Educational Environment) 
ɢɫɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɝɨ ɜɨɡɦɨɠɧɨɫɬɶ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ 
ɨɛɭɱɟɧɢɹ CDIO Syllabus, ɫ ɰɟɥɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɪɟɚɥɢɡɚɰɢɢ ɫɪɟɞɵ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɩɥɚɬɮɨɪɦɵ, ɬɟɯɧɨɥɨɝɢɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ: 

  ɢɧɬɟɝɪɢɪɭɟɦɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Visual Studio 2015, ɤɚɤ ɧɚɛɨɪ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɨ 
ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ, ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ 
ɨɬɥɚɞɤɢ, ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ ɤɨɞɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɜ ɫɪɟɞɚɯ 
ɤɥɢɟɧɬɨɜ; 

  ɩɥɚɬɮɨɪɦɚ ASP.NET MVC, ɜ ɤɨɬɨɪɨɣ ɲɚɛɥɨɧ ɚɪɯɢɬɟɤɬɭɪɵ Model-View-
Controller (MVC) ɪɚɡɞɟɥɹɟɬ ɩɪɢɥɨɠɟɧɢɟ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɚ: ɦɨɞɟɥɶ, 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɥɟɪ. ɉɥɚɬɮɨɪɦɚ ASP.NET MVC ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɚɥɶɬɟɪɧɚɬɢɜɭ ɫɯɟɦɟ ɜɟɛ - ɮɨɪɦ ASP.NET ɩɪɢ ɫɨɡɞɚɧɢɢ ɜɟɛ - ɩɪɢɥɨɠɟɧɢɣ; 

  ɜ ɤɚɱɟɫɬɜɟ ɋɍȻȾ ɫɪɟɞɵ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɪɟɥɹɰɢɨɧɧɵɦɢ ɛɚɡɚɦɢ ɞɚɧɧɵɯ Microsoft SQL Server Express, ɪɚɡɪɚɛɨɬɚɧɧɚɹ 
ɤɨɪɩɨɪɚɰɢɟɣ Microsoft. Ɉɫɧɨɜɧɨɣ ɢɫɩɨɥɶɡɭɟɦɵɣ ɹɡɵɤ ɡɚɩɪɨɫɨɜ - Transact-SQL. 
Microsoft SQL Server Express ɧɚɰɟɥɟɧ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɜɫɬɪɚɢɜɚɟɦɵɟ ɢ 
ɥɟɝɤɨɜɟɫɧɵɟ ɩɪɢɥɨɠɟɧɢɹ; 

  ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɧɬɨɥɨɝɢɢ ɢɫɩɨɥɶɡɨɜɚɧ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 
ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C#, ɤɨɞ ɤɨɬɨɪɨɝɨ 
ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ, ɥɢɛɨ ɜɨɡɦɨɠɧɨɫɬɢ Cytoscape.js - ɛɢɨɢɧɮɨɪɦɚɬɢɱɟɫɤɨɣ 
ɩɥɚɬɮɨɪɦɵ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. 

Cytoscape.js – ɛɢɛɥɢɨɬɟɤɚ ɝɪɚɮɢɤɨɜ jQuery, ɤɨɬɨɪɚɹ ɩɨɦɨɝɚɟɬ 
ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɝɪɚɮɢɤɢ ɢɥɢ ɫɟɬɢ, ɨɧɚ ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ, ɟɫɥɢ ɞɟɥɨ ɤɚɫɚɟɬɫɹ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɵɪɵɯ ɫɟɬɟɜɵɯ ɞɚɧɧɵɯ ɜ ɝɪɚɮɵ ɢ ɬɚɤɠɟ ɦɨɠɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ 
ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɞɚɧɧɵɯ.  

Cytoscape.js ɫɨɜɦɟɫɬɢɦɚ ɫɨ ɜɫɟɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɛɪɚɭɡɟɪɚɦɢ, 
CommonJS/NodeJS, jQuery ɢ Meteor/Atmosphere.  

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɥɚɫɫɵ-ɤɨɧɬɪɨɥɥɟɪɵ MVC ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɫɪɟɞɵ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɥɚɬɮɨɪɦɚ Entity Framework - 
ɬɟɯɧɨɥɨɝɢɹ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ, ɹɜɥɹɸɳɚɹɫɹ object-relational mapping (ORM) 
ɪɟɲɟɧɢɟɦ ɞɥɹ .NET Framework ɨɬ Microsoft. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɛɴɟɤɬɚɦɢ ɩɨɫɪɟɞɫɬɜɨɦ LINQ, ɜ ɜɢɞɟ LINQ to 
Entities, ɬɚɤ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Entity SQL. 
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Ɋɢɫɭɧɨɤ 5.1 - Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ-ɤɨɧɬɪɨɥɥɟɪɨɜ MVC ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ 
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. 
 

 
 

Ɋɢɫɭɧɨɤ 5.2- ɂɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ ɫɪɟɞɵ 
 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɜɟɛ - ɫɬɪɚɧɢɰ, ɫ ɜɫɬɚɜɤɚɦɢ ɫɟɪɜɟɪɧɨɝɨ ɤɨɞɚ, 

ɢɫɩɨɥɶɡɨɜɚɧ Razor - ɞɜɢɠɨɤ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɜ ASP.NET.  
Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɛ - ɢɧɬɟɪɮɟɣɫɚ ɫɪɟɞɵ ɢɫɩɨɥɶɡɨɜɚɧɚ jQuery- 

ɛɢɛɥɢɨɬɟɤɚ JavaScript, ɮɨɤɭɫɢɪɭɸɳɚɹɫɹ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ JavaScript ɢ HTML. 
Ȼɢɛɥɢɨɬɟɤɚ jQuery ɩɨɦɨɝɚɟɬ ɥɟɝɤɨ ɩɨɥɭɱɚɬɶ ɞɨɫɬɭɩ ɤ ɥɸɛɨɦɭ ɷɥɟɦɟɧɬɭ DOM, 
ɨɛɪɚɳɚɬɶɫɹ ɤ ɚɬɪɢɛɭɬɚɦ ɢ ɫɨɞɟɪɠɢɦɨɦɭ ɷɥɟɦɟɧɬɨɜ DOM ɢ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ 
ɢɦɢ. Ȼɢɛɥɢɨɬɟɤɚ jQuery ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɭɞɨɛɧɵɣ API ɞɥɹ ɪɚɛɨɬɵ ɫ AJAX. 

ȼ ɫɪɟɞɟ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧ Bootstrap - ɫɜɨɛɨɞɧɵɣ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɫɚɣɬɨɜ ɢ ɜɟɛ - ɩɪɢɥɨɠɟɧɢɣ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ HTML - ɢ CSS - 
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ɲɚɛɥɨɧɵ ɨɮɨɪɦɥɟɧɢɹ ɞɥɹ ɬɢɩɨɝɪɚɮɢɤɢ, ɜɟɛ - ɮɨɪɦ, ɤɧɨɩɨɤ, ɦɟɬɨɤ, ɛɥɨɤɨɜ 
ɧɚɜɢɝɚɰɢɢ ɢ ɩɪɨɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜɟɛ - ɢɧɬɟɪɮɟɣɫɚ, ɜɤɥɸɱɚɹ JavaScript - 
ɪɚɫɲɢɪɟɧɢɹ. 

ɉɨɫɤɨɥɶɤɭ ɪɚɛɨɬɚ ɜ ɫɬɭɞɟɧɱɟɫɤɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɤɨɦɚɧɞɭ 
ɢɫɩɨɥɧɢɬɟɥɟɣ, ɩɨɷɬɨɦɭ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɧɚɞ ɩɪɨɟɤɬɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧ Team Foundation Server (TFS) - ɩɪɨɞɭɤɬ ɤɨɪɩɨɪɚɰɢɢ Microsoft, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫɧɨɟ ɪɟɲɟɧɢɟ, ɨɛɴɟɞɢɧɹɸɳɟɟ ɜ ɫɟɛɟ ɫɢɫɬɟɦɭ 
ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ, ɫɛɨɪ ɞɚɧɧɵɯ, ɩɨɫɬɪɨɟɧɢɟ ɨɬɱɟɬɨɜ, ɨɬɫɥɟɠɢɜɚɧɢɟ ɫɬɚɬɭɫɨɜ 
ɢ ɢɡɦɟɧɟɧɢɣ ɩɨ ɩɪɨɟɤɬɭ. 

ɋɬɪɭɤɬɭɪɭ ɤɨɦɩɨɧɟɧɬɨɜ ɫɪɟɞɵ, ɜ ɧɨɬɚɰɢɢ ɹɡɵɤɚ UML, ɢɥɥɸɫɬɪɢɪɭɟɬ 
ɪɢɫɭɧɨɤ 5.3 

 

 
 

Ɋɢɫɭɧɨɤ 5.3 - ɋɬɪɭɤɬɭɪɚ ɤɨɦɩɨɧɟɧɬɨɜ ɫɪɟɞɵ 
 
Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɷɤɫɩɟɪɬɚ ɹɜɥɹɸɬɫɹ: 
1) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɩɢɫɤɚ ɩɪɨɟɤɬɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɧɬɟɤɫɬ ɩɪɨɞɭɤɬɢɜɧɨɝɨ 

ɩɪɨɟɤɬɧɨ-ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɫɥɭɠɚɳɟɝɨ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬɨɜ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

2) ȼɵɛɨɪ ɷɬɚɩɚ CDIO ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɢ ɪɚɛɨɬ ɩɨ 
ɪɚɡɪɚɛɨɬɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɟɤɬɚ. 

3) Ɉɩɢɫɚɧɢɟ ɞɟɫɤɪɢɩɬɨɪɚ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ - ȾɄɆɷ, ɢ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ ɷɬɚɩɚ - ɄɆɷ, ɜɤɥɸɱɚɸɳɟɣ ɦɨɞɟɥɶ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ - PK.ɄɆɷ; ɦɨɞɟɥɶ ɛɚɡɨɜɵɯ ɤɨɦɩɟɬɟɧɰɢɣ - 
BK.ɄɆɷ ɢ ɦɨɞɟɥɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ - DK.ɄɆɷ. Ʉɚɠɞɚɹ ɢɡ ɦɨɞɟɥɟɣ 
ɤɨɦɩɟɬɟɧɰɢɣ ɫɩɟɰɢɮɢɰɢɪɭɟɬɫɹ ɧɚɛɨɪɚɦɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ.  
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4) Ⱦɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ, ɚ ɞɥɹ 
ɜɢɡɭɚɥɢɡɚɰɢɢ - ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ.  

ȼɵɪɚɠɟɧɢɟ ɡɧɚɧɢɹ, ɹɜɥɹɹɫɶ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɨɬɪɚɠɟɧɢɹ ɡɧɚɧɢɹ, 
ɢɦɟɟɬ ɭɞɨɛɧɵɣ ɮɨɪɦɚɬ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɫɪɟɞɵ ɢ ɞɥɹ ɨɩɟɪɚɰɢɣ ɧɚɞ 
ɫɜɨɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ. Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɫɪɟɞɵ, 
ɥɢɛɨ ɜɨɡɦɨɠɧɨɫɬɢ Cytoscape.js - ɛɢɨɢɧɮɨɪɦɚɬɢɱɟɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɫ ɨɬɤɪɵɬɵɦ 
ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. 

5) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɩɥɚɧɢɪɭɟɦɨɝɨ 
ɨɛɭɱɟɧɢɹ CDIO Syllabus ɞɥɹ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ KC.Syllabus.Prof ɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ ɞɥɹ ɛɚɡɨɜɵɯ ɞɢɫɰɢɩɥɢɧ - 
KC.Syllabus.Base ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ. 

ɋɰɟɧɚɪɢɣ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ Ȼ-1. ɂɬɨɝɨɜɵɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ ɫɨ ɫɪɟɞɨɣ ɛɭɞɟɬ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɞɜɭɯ ɮɚɣɥɨɜ.  

ɉɟɪɜɵɣ ɮɚɣɥ - KC.Syllabus.Prof, ɫɨɞɟɪɠɢɬ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜɫɟɯ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɮɢɥɢɪɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

ȼɬɨɪɨɣ ɮɚɣɥ - KC.Syllabus.Base, ɫɨɞɟɪɠɢɬ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɛɚɡɨɜɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜɫɟɯ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 
ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɚɡɨɜɵɯ ɞɢɫɰɢɩɥɢɧ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

Ɉɧɬɨɥɨɝɢɢ ɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɷɬɢɯ ɞɜɭɯ ɮɚɣɥɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
(ɡɧɚɧɢɟɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɢɫɰɢɩɥɢɧɵ.  

6) ɂ, ɧɚɤɨɧɟɰ, ɩɨɫɥɟɞɧɹɹ ɮɭɧɤɰɢɹ ɷɤɫɩɟɪɬɚ - ɷɬɨ ɩɪɨɜɟɞɟɧɢɟ ɦɨɧɢɬɨɪɢɧɝɚ 
ɜɧɟɲɧɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ "ɂɧɠɟɧɟɪɢɹ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ" ɢ ɞɪɭɝɢɦ ɫɦɟɠɧɵɦ ɨɛɥɚɫɬɹɦ, ɫ ɰɟɥɶɸ ɜɧɟɫɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɢɡɦɟɧɟɧɢɣ ɢ ɞɨɩɨɥɧɟɧɢɣ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) 
ɤɨɦɩɨɧɟɧɬɵ ɛɚɡɵ ɞɚɧɧɵɯ ɫɪɟɞɵ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɨ ɫɪɟɞɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 5.4, ɧɚ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧɚ ɫɬɚɬɢɫɬɢɤɚ ɫɪɟɞɵ, 
ɨɬɪɚɠɚɸɳɚɹ ɤɨɥɢɱɟɫɬɜɨ ɚɤɬɢɜɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɞɢɫɰɢɩɥɢɧ. ɇɚ ɦɨɦɟɧɬ 
ɧɚɩɢɫɚɧɢɹ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɛɵɥɨ ɫɮɨɪɦɢɪɨɜɚɧɨ 54 ɨɩɨɪɧɵɯ 
ɩɨɧɹɬɢɹ ɢ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɷɬɚɩɨɜ CDIO ɩɨɤɚɡɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ.  

ȼ ɥɟɜɨɣ ɱɚɫɬɢ ɝɥɚɜɧɨɣ ɫɬɪɚɧɢɰɵ ɪɚɫɩɨɥɨɠɟɧɵ ɫɫɵɥɤɢ ɧɚ ɤɨɦɩɨɧɟɧɬɵ 
ɫɪɟɞɵ ɞɥɹ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ, ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɫɪɟɞɵ.  
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Ɋɢɫɭɧɨɤ 5.4 - Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɫɪɟɞɵ 
 
Ⱦɚɥɟɟ ɩɨɤɚɠɟɦ ɫɰɟɧɚɪɢɣ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ ɫɨ ɫɪɟɞɨɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɫɬɪɚɧɢɰɵ ɩɪɟɞɫɬɚɜɥɟɧɢɣ.  
ɉɟɪɜɵɦ ɞɟɥɨɦ ɷɤɫɩɟɪɬ ɞɨɥɠɟɧ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɩɪɨɮɢɥɟɣ, ɧɚɩɪɢɦɟɪ, "Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ", ɫɩɟɰɢɚɥɶɧɨɫɬɢ "ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ" ɧɚɩɪɚɜɥɟɧɢɹ "ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ", ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɫɬɪɚɧɢɰɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 5.5 ɢ 5.6.  

 

 
 

Ɋɢɫɭɧɨɤ 5.5- ɋɬɪɚɧɢɰɚ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ - "ɋɩɟɰɢɚɥɶɧɨɫɬɢ" 
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Ɋɢɫɭɧɨɤ 5.6 - ɋɬɪɚɧɢɰɚ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ - "ɉɪɨɮɢɥɢ" 
 
Ⱦɚɥɟɟ ɷɤɫɩɟɪɬ ɜɵɛɢɪɚɟɬ ɨɞɢɧ ɢɡ ɩɥɚɧɢɪɭɟɦɵɯ ɩɪɨɟɤɬɨɜ (ɪɢɫɭɧɨɤ 5.7), 

ɫɨɫɬɚɜɥɹɸɳɢɣ ɤɨɧɬɟɤɫɬ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɪɨɟɤɬɧɨ-ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɜ 
ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɞɢɫɰɢɩɥɢɧɵ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

 

 
 

Ɋɢɫɭɧɨɤ 5.7 - ɋɬɪɚɧɢɰɚ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ - "ɉɪɨɟɤɬɵ" 
 
ɋɥɟɞɭɸɳɢɟ ɬɪɢ ɫɬɪɚɧɢɰɵ ɧɚ ɪɢɫɭɧɤɚɯ 5.8, 5.9 ɢ 5.10 ɩɨɤɚɡɵɜɚɸɬ 

ɫɬɪɭɤɬɭɪɭ ɢ ɫɨɞɟɪɠɢɦɨɟ ɞɟɫɤɪɢɩɬɨɪɨɜ ɞɢɫɰɢɩɥɢɧ. ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɪɟɱɶ ɢɞɟɬ 
ɨ ɞɟɫɤɪɢɩɬɨɪɟ ɞɢɫɰɢɩɥɢɧɵ "Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ", ɞɥɹ ɤɨɬɨɪɨɣ ɷɤɫɩɟɪɬ ɮɨɪɦɢɪɭɟɬ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ (ɡɧɚɧɢɟɜɵɟ) 
ɤɨɦɩɨɧɟɧɬɵ. 
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Ɋɢɫɭɧɨɤ 5.8 - ɋɬɪɭɤɬɭɪɚ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ "Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" 

 
ɇɚ ɞɚɧɧɨɣ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɪɚɧɢɰɚɯ ɩɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɟɞɵ ɩɨ 

ɞɨɛɚɜɥɟɧɢɸ ɧɨɜɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɩɪɨɫɦɨɬɪɭ ɫɨɞɟɪɠɢɦɨɝɨ ɞɟɫɤɪɢɩɬɨɪɚ, 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɫɨɞɟɪɠɢɦɨɝɨ ɢ ɭɞɚɥɟɧɢɸ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɫɨɞɟɪɠɢɦɨɝɨ 
ɬɟɤɭɳɟɣ ɞɢɫɰɢɩɥɢɧɵ, ɞɥɹ ɱɟɝɨ ɜ ɫɪɟɞɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɩɰɢɢ: "ɉɪɨɫɦɨɬɪ", 
"Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ" ɢ "ɍɞɚɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ". 

 

 
 

Ɋɢɫɭɧɨɤ 5.9 - ɉɪɨɞɨɥɠɟɧɢɟ ɫɬɪɚɧɢɰɵ - ɫɨɞɟɪɠɚɧɢɟ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ 
"Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" 
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Ɋɢɫɭɧɨɤ 5.10 - ɉɪɨɞɨɥɠɟɧɢɟ ɫɬɪɚɧɢɰɵ - ɫɨɞɟɪɠɚɧɢɟ ɞɟɫɤɪɢɩɬɨɪɚ ɞɢɫɰɢɩɥɢɧɵ 
"Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ" 

 
Ⱦɚɥɟɟ ɞɥɹ ɞɢɫɰɢɩɥɢɧɵ "Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 

ɩɪɢɥɨɠɟɧɢɣ", ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ "Ȼɚɧɤɨɜɫɤɚɹ ɫɢɫɬɟɦɚ ɬɢɩɚ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ", 
ɫɥɟɞɭɟɬ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ, ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ 
ɢɧɢɰɢɚɬɢɜɵ CDIO, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɜɨɞɨɦ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɪɟɞɵ, ɤɚɤ 
ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 5.11 ɢ 5.12.  

 

 
 

Ɋɢɫɭɧɨɤ 5.11 - ɋɬɪɚɧɢɰɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɷɬɚɩɚ Conceiving ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɪɟɞɵ 
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Ɋɢɫɭɧɨɤ 5.12 - ɋɬɪɚɧɢɰɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɷɬɚɩɚ Conceiving ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɪɟɞɵ 

 
Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɬɫɹ ɷɬɚɩ Designing ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɞɥɹ ɤɚɠɞɨɣ ɢɡ 

ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɜɨɞɹɬɫɹ ɧɚɡɜɚɧɢɹ ɨɩɨɪɧɵɯ 
ɩɨɧɹɬɢɣ ɢ ɢɯ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 5.13, 5.14 ɢ 5.15.  

 

 
 

Ɋɢɫɭɧɨɤ 5.13 - ɋɬɪɚɧɢɰɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɷɬɚɩɚ Designing ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɪɟɞɵ 
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Ɋɢɫɭɧɨɤ 5.14 - ɋɬɪɚɧɢɰɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɛɚɡɨɜɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɷɬɚɩɚ Designing ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɪɟɞɵ 

 

 
 

Ɋɢɫɭɧɨɤ 5.15 - ɋɬɪɚɧɢɰɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɷɬɚɩɚ Designing ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɪɟɞɵ 

 
Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɮɨɪɦɢɪɭɸɬɫɹ ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɞɜɭɯ ɨɫɬɚɜɲɢɯɫɹ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɬɨ ɟɫɬɶ ɷɬɚɩɨɜ 
Implementing ɢ Operating. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɜɜɨɞɢɦɵɯ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɯ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɦɢ ɩɨɧɹɬɢɹɦɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ, 
ɞɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɰɢɹ "Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ" ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ.  

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɫɪɟɞɵ ɧɚ ɩɪɢɦɟɪɟ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ "Ⱥɪɯɢɬɟɤɬɭɪɚ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ - ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ" ɢ 
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"Ⱥɪɯɢɬɟɤɬɭɪɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ", ɢɡ ɧɚɛɨɪɚ ɛɚɡɨɜɵɯ ɤɨɦɩɟɬɟɧɰɢɣ 
ɷɬɚɩɚ Designing.  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɩɰɢɢ "ɉɪɨɫɦɨɬɪ" ɭɤɚɡɚɧɧɵɯ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ, ɫɪɟɞɚ 
ɩɨɤɚɠɟɬ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɣ ɷɬɢɯ ɩɨɧɹɬɢɣ ɢ ɩɨɫɬɪɨɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɨɧɹɬɢɣɧɵɟ ɝɪɚɮɵ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 5.16, 5.17. 

 

 
 

Ɋɢɫɭɧɨɤ 5.16 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ "Ⱥɪɯɢɬɟɤɬɭɪɚ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ - ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ" 

 

 
 

Ɋɢɫɭɧɨɤ 5.17 - ɉɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ "Ⱥɪɯɢɬɟɤɬɭɪɚ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ" 

 
ɉɭɫɬɶ, ɧɚɩɪɢɦɟɪ, ɜ ɨɧɬɨɥɨɝɢɢ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ "Ⱥɪɯɢɬɟɤɬɭɪɚ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ", ɜɵɛɟɪɟɦ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɟ ɩɨɧɹɬɢɟ ɩɟɪɜɨɝɨ 
ɭɪɨɜɧɹ - ɋ63, ɩɨɫɥɟ ɤɥɢɤɚ ɧɚ ɤɨɬɨɪɵɣ ɫɪɟɞɚ ɩɨɤɚɠɟɬ ɨɤɧɨ ɞɥɹ ɜɜɨɞɚ ɧɚɡɜɚɧɢɹ 
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ɷɬɨɝɨ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ ɩɨɧɹɬɢɹ ɢ ɟɝɨ ɤɪɚɬɤɨɝɨ ɨɩɢɫɚɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ 
ɧɚ ɪɢɫɭɧɤɟ 5.18. 

 

 
 

Ɋɢɫɭɧɨɤ 5.18 - ɋɬɪɚɧɢɰɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɟɝɨ 
ɩɨɧɹɬɢɹ ɋ63 - "ɋɬɚɧɞɚɪɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ" 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɢɫɯɨɞɢɬ ɫɟɚɧɫ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ ɫɨ ɫɪɟɞɨɣ ɩɨ 

ɮɨɪɦɢɪɨɜɚɧɢɸ ɛɚɡɵ ɞɚɧɧɵɯ ɢɡ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɭɱɟɧɢɹ CDIO Syllabus [62] ɞɥɹ ɞɢɫɰɢɩɥɢɧɵ "Ɍɟɯɧɨɥɨɝɢɢ 
ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ". ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɡɧɚɧɢɟɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɞɨɥɠɧɵ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɷɬɨɣ ɞɢɫɰɢɩɥɢɧɵ.  

Ɋɨɥɶ ɩɪɨɟɤɬɚ "Ȼɚɧɤɨɜɫɤɚɹ ɫɢɫɬɟɦɚ ɬɢɩɚ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ" ɜ ɪɚɫɫɦɨɬɪɟɧɧɨɦ 
ɩɪɢɦɟɪɟ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɢɜɧɵɦ ɩɪɨɟɤɬɧɨ-
ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɤɨɧɬɟɤɫɬɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɡɧɚɧɢɟɜɨɟ ɫɨɞɟɪɠɢɦɨɟ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɞɢɫɰɢɩɥɢɧɵ "Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ", ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɭɱɚɸɳɢɦɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɢ ɪɚɛɨɬ ɩɨ ɭɤɚɡɚɧɧɨɦɭ ɩɪɨɟɤɬɭ. 

 

5.2 ɋɰɟɧɚɪɢɣ ɪɚɛɨɬɵ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 

Ɋɚɛɨɬɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɫɨ ɫɪɟɞɨɣ ɫɜɨɞɢɬɫɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɧɚɧɢɟɜɨɝɨ 
ɫɨɞɟɪɠɢɦɨɝɨ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ [73].  

ɋɟɚɧɫ ɪɚɛɨɬɵ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɜɵɛɨɪɚ "Ⱦɢɫɰɢɩɥɢɧɵ", ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.19.  
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Ɋɢɫɭɧɨɤ 5.19 - ɋɬɪɚɧɢɰɚ ɪɚɛɨɬɵ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɫɨ ɫɪɟɞɨɣ ɩɨ ɜɵɛɨɪɭ 
ɞɢɫɰɢɩɥɢɧɵ 

 
Ⱦɚɥɟɟ, ɧɚ ɫɬɪɚɧɢɰɚɯ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɩɟɬɟɧɰɢɣ 

ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɨɩɨɪɧɵɟ ɩɨɧɹɬɢɹ ɷɬɚɩɨɜ, ɤɨɬɨɪɵɟ ɨɧ ɧɚɦɟɪɟɧ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɜɨɟɣ ɞɢɫɰɢɩɥɢɧɵ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ, ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 5.20, 5.21, 5.22. 

 

 
 

Ɋɢɫɭɧɨɤ 5.20 - ɋɩɢɫɨɤ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ 
ɷɬɚɩɚ Conceive 

 



105 
 

 
 

Ɋɢɫɭɧɨɤ 5.21- ɋɩɢɫɨɤ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɛɚɡɨɜɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɷɬɚɩɚ Conceive 

 
ɂ ɬɚɤ ɞɚɥɟɟ ɩɨ ɜɫɟɦ ɷɬɚɩɚɦ, ɩɨɫɥɟ ɱɟɝɨ ɩɨ ɨɩɰɢɢ "ɋɤɚɱɚɬɶ ɮɚɣɥɵ" ɫɪɟɞɚ 

ɮɨɪɦɢɪɭɟɬ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ ɫ ɞɟɫɤɪɢɩɬɨɪɨɦ ɞɢɫɰɢɩɥɢɧɵ ɢ ɩɟɱɚɬɧɵɦɢ ɮɨɪɦɚɦɢ 
ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ ɢ ɞɜɚ ɮɚɣɥɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ (ɡɧɚɧɢɟɜɵɯ) ɤɨɦɩɨɧɟɧɬ, 
ɫɨɫɬɨɹɳɢɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɢ ɢɡ ɛɚɡɨɜɵɯ 
ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ.  

ɇɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɫɨɞɟɪɠɢɦɨɟ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ: 
Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ 

 

 

ɉɪɨɮɢɥɶ Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ 

ID ɞɢɫɰɢɩɥɢɧɵ TDS 

Ʉɨɥɢɱɟɫɬɜɨ 
ɤɪɟɞɢɬɨɜ  

3 

ɇɚɡɜɚɧɢɟ ɦɨɞɭɥɹ ɉɚɪɚɥɥɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

ɒɢɮɪ ɦɨɞɭɥɹ CSRT 
 

 

ɐɟɥɢ ɞɢɫɰɢɩɥɢɧɵ 
 

a) ɇɚɭɱɢɬɶ ɨɛɭɱɚɸɳɢɯɫɹ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɨɰɟɧɢɜɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɢ ɫɢɫɬɟɦ ɪɟɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ.  

 

Ɂɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ 
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 Ɉɫɜɨɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɩɰɢɣ, ɬɟɯɧɨɥɨɝɢɣ, ɠɢɡɧɟɧɧɵɯ ɰɢɤɥɨɜ ɢ 
ɦɟɬɨɞɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ; 

 Ɉɫɜɨɟɧɢɟ ɦɟɬɨɞɚ COMET ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ 
ɷɬɚɩɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɩɪɨɟɤɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

 Ɉɫɜɨɟɧɢɟ ɫɩɨɫɨɛɨɜ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.  

 

5.3 ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɞɟɥɟɣ ɢ 
ɦɟɬɨɞɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɫɟɪɜɢɫɨɜ [75], ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɜɵɩɨɥɧɹɬɶ ɛɥɢɡɤɢɟ ɩɨ ɫɦɵɫɥɭ ɡɚɞɚɱɢ (ɜɵɹɜɥɟɧɢɟ ɢɦɟɧɨɜɚɧɧɵɯ ɫɭɳɧɨɫɬɟɣ) 
ɨɛɪɚɛɨɬɤɢ ɬɟɤɫɬɨɜ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ ɜ ɩɪɢɥɨɠɟɧɢɢ ɤ ɪɚɡɦɟɱɟɧɧɵɦ 
ɬɟɤɫɬɚɦ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɟɞɭɸɳɢɯ ɫɢɫɬɟɦ: 
Rosette Text Analytics, Pullenti, TextRazor, Eureka Engine.  

ɐɟɥɶ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɟɪɜɢɫɨɜ ɩɨ ɜɵɹɜɥɟɧɢɸ ɤɥɸɱɟɜɵɯ ɢɥɢ ɛɚɡɨɜɵɯ ɩɨɧɹɬɢɣ 
(ɤɨɧɰɟɩɬɨɜ) ɜ ɬɟɤɫɬɚɯ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

 

5.4 Ɇɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɟɫɬɵ ɥɟɤɰɢɣ «Ɇɚɪɲɪɭɬɢɡɚɰɢɹ ɢ 
ɤɨɦɦɭɬɚɰɢɹ», ɤɨɬɨɪɵɟ ɛɵɥɢ ɚɧɧɨɬɢɪɨɜɚɧɵ ɚɜɬɨɪɨɦ ɞɢɫɫɟɪɬɚɰɢɢ, ɪɚɡɦɟɱɟɧɵ ɫ 
ɭɤɚɡɚɧɢɟɦ ɤɨɧɰɟɩɬɨɜ. Ʌɟɤɰɢɢ ɩɪɨɲɥɢ ɤɨɧɬɪɨɥɶ ɷɤɫɩɟɪɬɨɜ ɩɨ ɫɬɪɭɤɬɭɪɢɡɚɰɢɢ 
ɢɫɯɨɞɧɨɝɨ ɤɨɧɬɟɧɬɟ ɜ ɜɢɞɟ ɤɪɚɬɤɢɯ ɢɬɨɝɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɩɨɥɧɹɥɚɫɶ ɪɚɡɦɟɬɤɚ 
ɬɟɤɫɬɚ ɩɨ ɜɵɞɟɥɟɧɢɸ ɤɨɧɰɟɩɬɨɜ. Ɂɚɬɟɦ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɨɧɬɨɥɨɝɢɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɫɪɟɞɵ AEE, ɱɬɨ ɩɨɡɜɨɥɢɥɨ 
ɫɨɝɥɚɫɨɜɚɬɶ ɤɨɧɰɟɩɬɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɡɦɟɬɤɢ. 

ɉɪɢɦɟɪ ɪɚɡɦɟɱɟɧɧɨɝɨ ɬɟɤɫɬɚ, ɚɧɧɨɬɢɪɭɸɳɟɝɨ ɥɟɤɰɢɸ «Ɏɭɧɤɰɢɢ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ» ɢ ɩɨɥɭɱɟɧɧɨɣ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɢ ɩɪɢɜɟɞɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

Ɍɟɤɫɬɵ ɫɨ ɫɧɹɬɨɣ ɪɚɡɦɟɬɤɨɣ ɩɨɞɚɜɚɥɢɫɶ ɧɚ ɜɯɨɞ ɭɩɨɦɹɧɭɬɵɯ ɫɢɫɬɟɦ.  
ȼɵɩɨɥɧɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɟɪɜɢɫɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ: ɞɨɥɹ ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ ɫɟɪɜɢɫɚ, ɬɨɱɧɨɫɬɶ, ɩɨɥɧɨɬɚ ɢ 
ɝɚɪɦɨɧɢɱɟɫɤɨɟ ɫɪɟɞɧɟɟ (Accuracy, Precision, Recall ɢ F1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), 
ɤɨɬɨɪɵɟ ɩɨɜɫɟɦɟɫɬɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɚɥɝɨɪɢɬɦɨɜ ɢ ɩɪɨɝɪɚɦɦ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯ. Ɋɚɫɱɟɬ ɭɤɚɡɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɛɚɡɢɪɭɟɬɫɹ ɧɚ 
ɫɥɟɞɭɸɳɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ: 

 Ʉɨɥɢɱɟɫɬɜɨ ɩɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɯ ɫɭɳɧɨɫɬɟɣ (tp - ɢɫɬɢɧɧɨ 
ɩɨɥɨɠɢɬɟɥɶɧɵɟ)  

 Ʉɨɥɢɱɟɫɬɜɨ ɫɭɳɧɨɫɬɟɣ ɤɨɬɨɪɵɟ ɧɟɜɟɪɧɨ ɜɵɞɟɥɟɧɵ ɤɚɤ ɫɭɳɧɨɫɬɢ (fp - 
ɥɨɠɧɨ-ɩɨɥɨɠɢɬɟɥɶɧɵɟ), 
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 Ʉɨɥɢɱɟɫɬɜɨ ɪɟɚɥɶɧɨ ɢɦɟɸɳɢɯɫɹ ɫɭɳɧɨɫɬɟɣ ɧɟ ɪɚɫɩɨɡɧɚɧɧɵɯ ɫɟɪɜɢɫɨɦ 
(fn - ɥɨɠɧɨ-ɨɬɪɢɰɚɬɟɥɶɧɵɟ). 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɡɚɞɚɱɚɯ ɨɰɟɧɤɢ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɩɨɤɚɡɚɬɟɥɶ tn ɪɚɜɧɵɣ ɤɨɥɢɱɟɫɬɜɭ ɨɛɴɟɤɬɨɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɤɥɚɫɫɚ ɩɪɚɜɢɥɶɧɨ 
ɪɚɫɩɨɡɧɚɧɧɵɯ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɦ. ɉɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ 
ɧɟɢɡɜɟɫɬɧɨ, ɬɨ ɞɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 0. ɂɫɯɨɞɹ ɢɡ 
ɩɪɢɧɹɬɵɯ ɨɛɨɡɧɚɱɟɧɢɣ: 

 Accuracy = ୲୮+୲୬୲୮+୲୬+୮+୬     (5.1) 

 

ɉɨɤɚɡɵɜɚɟɬ ɞɨɥɸ ɩɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɯ ɫɭɳɧɨɫɬɟɣ ɤ ɨɛɳɟɦɭ 
ɤɨɥɢɱɟɫɬɜɭ ɫɭɳɧɨɫɬɟɣ. Ɉɲɢɛɤɚ ɩɟɪɜɨɝɨ ɪɨɞɚ: 

 Precision = ୲୮୲୮+୮     (5.2) 

 
ɉɨɤɚɡɵɜɚɟɬ ɬɨɱɧɨɫɬɶ ɫɟɪɜɢɫɚ, ɬɨ ɟɫɬɶ ɧɚɫɤɨɥɶɤɨ ɱɚɫɬɨ ɨɧ ɩɪɢɩɢɫɵɜɚɟɬ 

ɥɢɲɧɢɟ ɫɭɳɧɨɫɬɢ ɤ ɢɦɟɸɳɢɦɫɹ. ɑɟɦ ɜɵɲɟ Precision ɫɟɪɜɢɫɚ, ɬɟɦ ɦɟɧɶɲɟ 
ɥɢɲɧɢɯ ɫɭɳɧɨɫɬɟɣ ɨɧ ɨɩɪɟɞɟɥɹɟɬ. Ɉɲɢɛɤɚ ɜɬɨɪɨɝɨ ɪɨɞɚ: 

 Recall = ୲୮୲୮+୬     (5.3) 

 
ɉɨɤɚɡɵɜɚɟɬ ɧɚɫɤɨɥɶɤɨ ɩɨɥɧɨ ɫɟɪɜɢɫ ɨɩɪɟɞɟɥɹɟɬ ɢɦɟɸɳɢɟɫɹ ɫɭɳɧɨɫɬɢ. 

ɑɟɦ ɜɵɲɟ Recall ɫɟɪɜɢɫɚ, ɬɟɦ ɦɟɧɶɲɟ ɩɪɨɩɭɫɤɨɜ ɜ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɢɦɟɧɨɜɚɧɧɵɯ 
ɫɭɳɧɨɫɬɟɣ ɨɧ ɞɨɩɭɫɤɚɟɬ. 

F ɦɟɪɚ (F1), ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɚɪɦɨɧɢɱɟɫɤɨɟ ɫɪɟɞɧɟɟ ɦɟɠɞɭ ɬɨɱɧɨɫɬɶɸ 
(precision - p) ɢ ɩɨɥɧɨɬɨɣ (recall - r). ɑɚɫɬɨ ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɝɨ 
ɜɵɪɚɠɟɧɢɹ: 

 F1 = 2 ∗ ୮୰ୣciୱi୭୬∗୰ୣcall୮୰ୣciୱi୭୬+୰ୣcall      (5.4) 

 
ɋɪɚɜɧɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɪɜɢɫɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɛɚɡɟ 8 

ɬɟɤɫɬɨɜ ɥɟɤɰɢɣ, ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɨ ɩɨ ɚɞɪɟɫɭ 
https://www.intuit.ru/studies/courses/3646/888/lecture/31151. Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɤɭɪɫ ɥɟɤɰɢɣ, ɩɨɫɜɹɳёɧɧɵɣ ɢɡɥɨɠɟɧɢɸ ɩɪɢɧɰɢɩɨɜ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɢ ɤɨɦɦɭɬɚɰɢɢ ɜ ɫɟɬɹɯ ɩɚɤɟɬɧɨɣ ɤɨɦɦɭɬɚɰɢɢ. ȼ ɤɭɪɫɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɢɦɟɪɵ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɩɪɨɬɨɤɨɥɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, 
ɜɢɪɬɭɚɥɶɧɵɯ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ, ɫɩɢɫɤɨɜ ɤɨɧɬɪɨɥɹ ɞɨɫɬɭɩɚ, ɬɪɚɧɫɥɹɬɨɪɨɜ 
ɚɞɪɟɫɨɜ, ɢ ɞɪɭɝɢɟ ɬɟɯɧɨɥɨɝɢɢ.  
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5.5 Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɥɚɱɧɵɯ ɫɟɪɜɢɫɨɜ ɩɨ 
ɜɵɹɜɥɟɧɢɸ ɤɨɧɰɟɩɬɨɜ 

Ɍɚɛɥɢɰɚ 5.1 Ⱥɧɚɥɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɪɜɢɫɨɜ 
 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɉɨɤɚɡɚɬɟ
ɥɢ 

ɗɤɫɩɟɪɬ
ɵ 

textraz
or 

Rosette 
Text 
Analyti
cs 

Eurek
a 
Engin
e 

Pullen
ti 

1 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 43 16 4 10 43 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 28 0 3 3312 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 27 39 33 0 

2 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 16 8 0 3 16 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 15 0 3 263 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 8 16 16 0 

3 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 33 10 4 9 33 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 25 5 5 442 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 23 29 24 0 

4 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 28 14 7 8 28 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 13 6 12 275 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 14 21 20 0 

5 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 16 6 1 2 16 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 7 1 0 226 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 10 15 14 0 

6 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 36 10 6 5 36 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 27 4 1 426 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 26 30 31 0 

7 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 15 8 2 4 15 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 27 0 9 288 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 7 13 11 0 

8 ɥɟɤɰɢɹ 

ɉɪɚɜɢɥɶɧɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɫɭɳɧɨɫɬɢ tp 21 10 3 3 21 

ɇɟ ɜɟɪɧɨ ɜɵɞɟɥɟɧɧɵɟ fp 0 27 13 12 234 
Ɋɟɚɥɶɧɨ ɢɦɟɸɳɢɟɫɹ ɧɟ 
ɪɚɫɩɨɡɧɚɧɧɵɟ fn 0 11 18 18 0 
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Ɍɚɛɥɢɰɚ 5.2 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 
 

ɋɪɟɞɧɢɟ 
ɪɟɡɭɥɶɬɚɬɵ textrazor Rosette Text Analytics Eureka Engine Pullenti 

Ⱥ 
0,23 0,10 0,16 0,06 

P 
0,34 0,53 0,58 0,06 

R 
0,42 0,12 0,20 1,00 

F 
0,37 0,18 0,28 0,12 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɵɹɜɥɟɧɵ ɥɢɞɟɪɵ ɩɨ ɨɬɞɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ: 
  ɩɨ ɞɨɥɢ ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ ɚɥɝɨɪɢɬɦɚ ɥɢɞɟɪɨɦ ɹɜɥɹɟɬɫɹ Text Razor,  
  ɩɨ ɬɨɱɧɨɫɬɢ ɫɟɪɜɢɫɨɜ ɥɢɞɟɪɨɦ ɹɜɥɹɟɬɫɹ Eureka Engine,  
  ɩɨ ɩɨɥɧɨɬɟ ɫɟɪɜɢɫɨɜ - Pullenti,  
  ɩɨ ɝɚɪɦɨɧɢɱɟɫɤɨɦɭ ɫɪɟɞɧɟɦɭ- TextRazor. 
 

 
 

Ɋɢɫɭɧɨɤ 5.22 Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ 
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 5.22, ɝɨɜɨɪɹɬ ɨ ɬɨɦ, 
ɱɬɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɨɛɥɚɱɧɵɟ ɫɟɪɜɢɫɵ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ 
ɤɚɱɟɫɬɜɨ ɜɵɹɜɥɟɧɢɹ ɤɨɧɰɟɩɬɨɜ ɡɧɚɧɢɣ ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɨɧɬɨɥɨɝɢɣ. ɑɬɨ ɞɟɥɚɟɬ ɚɤɬɭɚɥɶɧɵɦ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɵ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɞɚɧɧɨɣ 
ɞɢɫɫɟɪɬɚɰɢɢ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɢɡɤɢɟ ɬɟɤɭɳɢɟ ɪɟɡɭɥɶɬɚɬɵ, ɦɨɠɧɨ 
ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɟɪɜɢɫɵ, ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɩɟɰɢɚɥɶɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɫɭɳɧɨɫɬɟɣ ɢɡ ɡɚɞɚɧɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɢɦɟɥɢ ɛɵ 
ɥɭɱɲɢɟ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ [76]. 

0 0,2 0,4 0,6 0,8 1 1,2

textrazor

Rosette Text Analytics

Eureka Engine

Pullenti

̭̬ед̛̦е ̬е̚ул̽т̌т̼ F ̭̬ед̛̦е ̬е̚ул̽т̌т̼ R

̭̬ед̛̦е ̬е̚ул̽т̌т̼ P ̭̬ед̛̦е ̬е̚ул̽т̌т̼ ʤ
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Ɍɚɤɢɟ ɛɢɛɥɢɨɬɟɤɢ ɫɭɳɧɨɫɬɟɣ ɜ ɮɨɪɦɟ ɤɨɧɰɟɩɬɨɜ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɞɝɨɬɨɜɥɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 

ɉɪɟɞɥɨɠɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ 
ɪɚɦɤɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨ ɫɭɳɟɫɬɜɭ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɛɨɬɭ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɡɦɟɱɟɧɧɨɝɨ ɤɨɪɩɭɫɚ ɫɭɳɧɨɫɬɟɣ ɞɥɹ ɜɨɡɦɨɠɧɵɯ ɫɟɪɜɢɫɨɜ.  

 
ȼɵɜɨɞɵ ɩɨ 5 ɪɚɡɞɟɥɭ 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɹɡɵɤ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ ɧɚɞɟɥɟɧ ɞɨɫɬɚɬɨɱɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɨ ɚɧɚɥɢɡɭ ɢ ɨɩɢɫɚɧɢɸ ɫɬɪɭɤɬɭɪɵ ɢɧɮɨɪɦɚɰɢɢ ɢ ɪɟɥɟɜɚɧɬɧɨɦɭ 
ɨɬɨɛɪɚɠɟɧɢɸ ɫɟɦɚɧɬɢɤɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ; ɹɡɵɤ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ 
ɫɜɨɣɫɬɜɚ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɡɧɚɧɢɟɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɫ ɢɯ 
ɞɚɥɶɧɟɣɲɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɥɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɤɪɢɬɟɪɢɢ ɪɚɡɛɢɟɧɢɹ, ɩɪɢɡɜɚɧɧɵɟ ɩɨɦɨɱɶ ɩɪɨɝɪɚɦɦɢɫɬɭ 
ɜɵɹɜɥɹɬɶ ɩɨɞɫɢɫɬɟɦɵ, ɨɛɴɟɤɬɵ ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɟ ɡɚɞɚɱɢ ɧɚ ɪɚɡɧɵɯ 
ɫɬɚɞɢɹɯ ɩɪɨɰɟɫɫɚ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ. ɋ ɩɨɦɨɳɶɸ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɢ ɤɨɧɟɱɧɵɯ ɚɜɬɨɦɚɬɨɜ 
ɢɡɥɨɠɟɧɵ ɫɩɨɫɨɛɵ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɟɤɬɧɵɯ ɞɢɚɝɪɚɦɦ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɫɥɟɞɭɸɳɢɯ ɫɢɫɬɟɦ: Rosette Text 
Analytics, Pullenti, TextRazor, Eureka Engine ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɚɧɧɵɟ ɨɛɥɚɱɧɵɟ 
ɫɟɪɜɢɫɵ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɤɚɱɟɫɬɜɨ ɜɵɹɜɥɟɧɢɹ ɤɨɧɰɟɩɬɨɜ 
ɡɧɚɧɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ, ɱɬɨ ɞɟɥɚɟɬ ɚɤɬɭɚɥɶɧɵɦ 
ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɢ. 

ȼɨ ɜɫɟɯ ɩɨɫɬɪɨɟɧɢɹɯ ɢ ɦɨɞɟɥɹɯ ɫɞɟɥɚɧ ɚɤɰɟɧɬ ɧɚ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ - 
ɩɪɢɜɟɞɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɤɬɢɜɧɵɯ ɢ ɩɚɫɫɢɜɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɚɧɚɥɢɡ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɩɨɦɨɳɶɸ ɬɟɨɪɢɢ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɡɪɚɛɨɬɚɧɨ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɟɥɟɣ 

ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɣ. Ʉɚɠɞɚɹ ɢɡ ɧɢɯ ɨɛɥɚɞɚɟɬ ɫɜɨɢɦɢ ɩɥɸɫɚɦɢ ɢ ɦɢɧɭɫɚɦɢ, ɢ 
ɩɨɷɬɨɦɭ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɢɦɟɧɧɨ ɫɜɨɸ 
ɦɨɞɟɥɶ. Ɉɬ ɷɬɨɝɨ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɧɟ ɫɬɨɥɶɤɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, ɫɤɨɥɶɤɨ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɪɟɲɟɧɢɹ ɜɨɨɛɳɟ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɰɟɥɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1) ɂɫɫɥɟɞɨɜɚɧɵ ɢ ɪɚɡɪɚɛɨɬɚɧɵ ɷɦɩɢɪɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɮɨɪɦɚɥɢɡɚɰɢɢ 

ɡɧɚɧɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɦɨɞɟɥɟɣ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ ɧɚ ɨɫɧɨɜɟ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ, ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ.  

2) ɂɫɫɥɟɞɨɜɚɧɵ ɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɨɞɟɥɢ ɮɨɪɦɚɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɩɪɨɰɟɞɭɪ 
ɜɵɜɨɞɚ ɡɧɚɧɢɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɚɪɚɞɢɝɦɵ, ɪɚɡɜɢɜɚɟɦɨɣ ɜ ɪɚɦɤɚɯ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɢ ɦɟɬɨɞɚ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ ȼɫɟɦɢɪɧɨɣ 
ɢɧɢɰɢɚɬɢɜɵ CDIO.  

3) ɉɪɨɜɟɞɟɧɵ ɚɧɚɥɢɡ ɢ ɚɞɚɩɬɚɰɢɹ ɦɨɞɟɥɟɣ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ.  

4) ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɚɩɩɚɪɚɬɧɨ-
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. 

5) ɉɪɨɜɟɞɟɧɚ ɨɩɵɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɪɚɛɨɬɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ.  

6) Ɋɚɡɪɚɛɨɬɚɧ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɫɚɣɬ ɞɥɹ ɩɨɩɭɥɹɪɢɡɚɰɢɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɢɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ, ɬɟɯɧɨɥɨɝɢɣ ɢ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ. 

ȼ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɩɨɞɯɨɞɵ ɤ ɩɨɫɬɪɨɟɧɢɸ ɦɨɞɟɥɟɣ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ, ɜ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɟɫɬɶ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɫɜɨɢ 
ɧɟɞɨɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ ɞɟɥɚɸɬ ɤɚɠɞɭɸ ɢɡ ɧɢɯ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜ 
ɤɨɧɤɪɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. Ɉɞɧɚɤɨ, ɩɨɫɥɟ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɷɬɢɯ ɦɨɞɟɥɟɣ ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɫɨɡɞɚɧɢɟ ɢɧɬɟɥɥɟɤɬɚ, 
ɩɨɞɨɛɧɨɝɨ ɱɟɥɨɜɟɱɟɫɤɨɦɭ ɜ ɩɥɚɧɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɧɚɧɢɣ, ɩɨɤɚ ɧɟɜɨɡɦɨɠɧɨ. ɉɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɧɟ ɜ ɱɢɫɬɵɯ 
ɦɨɞɟɥɹɯ. Ʌɨɝɢɱɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɫɨɜɦɟɫɬɢɬɶ ɧɟɤɨɬɨɪɵɟ ɢɡ 
ɷɬɢɯ ɦɨɞɟɥɟɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɤɚɱɟɫɬɜ, ɫɜɨɣɫɬɜɟɧɧɵɯ ɱɟɥɨɜɟɱɟɫɤɨɦɭ 
ɪɚɡɭɦɭ. ɇɨ ɞɚɠɟ ɜ ɫɥɭɱɚɟ ɫɨɡɞɚɧɢɹ ɩɨɞɨɛɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɨɫɬɚɧɟɬɫɹ ɟɳɟ 
ɧɟɫɤɨɥɶɤɨ ɤɚɱɟɫɬɜ, ɤɨɬɨɪɵɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ - 
ɬɚɤɢɟ ɤɚɤ ɧɟɨɪɞɢɧɚɪɧɨɫɬɶ ɦɵɲɥɟɧɢɹ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɬɜɨɪɱɟɫɬɜɭ, ɭɦɟɧɢɟ 
ɫɬɪɨɢɬɶ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɢ ɞɨɝɚɞɤɢ, ɫɨɡɞɚɜɚɬɶ ɬɟɨɪɢɢ ɢ ɢɞɟɢ. ɂ, ɤɚɤ ɧɢ 
ɫɬɪɚɧɧɨ, ɢɦɟɧɧɨ ɷɬɢ ɤɚɱɟɫɬɜɚ ɜ ɫɜɨɟ ɜɪɟɦɹ ɩɨɞɬɨɥɤɧɭɥɢ ɱɟɥɨɜɟɱɟɫɬɜɨ ɤ ɢɞɟɟ 
ɫɨɡɞɚɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 

Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɢɦɟɸɳɢɯ ɰɟɥɶɸ ɨɩɢɫɚɧɢɟ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ, ɫɩɨɫɨɛɨɜ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɢ 
ɭɩɪɚɜɥɟɧɢɣ ɬɚɤɢɦɢ ɫɢɫɬɟɦɚɦɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɧɚɧɢɹɯ, ɜ ɱɚɫɬɧɨɫɬɢ – ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ, ɩɨɞɦɟɧɹɸɳɢɯ 
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ɱɟɥɨɜɟɤɚ-ɷɤɫɩɟɪɬɚ. 
ȼɵɛɪɚɧɧɚɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɤɨɧɰɟɩɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ, 

ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɫɟɬɟɜɨɣ ɦɨɞɟɥɢ, ɢ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɹɡɵɤ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ, 
ɩɨɡɜɨɥɹɸɬ ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɫɟɦɚɧɬɢɱɟɫɤɢɣ ɤɨɧɬɟɤɫɬ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ ɜ ɜɢɞɟ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɂɡɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ, 
ɨɫɧɨɜɚɧɚ ɧɚ ɤɨɧɰɟɩɰɢɹɯ ɩɪɨɟɤɬɧɨ-ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɢ ɷɬɚɩɚɯ CDIO. 
Ɋɚɡɪɚɛɨɬɤɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɚɪɚɞɢɝɦɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ, ɹɜɥɹɟɬɫɹ ɜ ɜɵɫɲɟɣ ɫɬɟɩɟɧɢ ɬɪɭɞɨɟɦɤɢɦ ɞɟɥɨɦ, ɚ 
ɦɟɬɨɞɢɤɚ, ɨɛɥɟɝɱɚɸɳɚɹ ɢɯ ɪɚɡɪɚɛɨɬɤɭ, ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɜɟɫɶɦɚ 
ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ ɞɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɮɨɪɦɚɬ ɨɪɝɚɧɢɡɚɰɢɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɩɪɨɰɟɫɫɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɲɟɧɢɟ 
ɩɪɨɛɥɟɦɵ ɩɟɪɟɯɨɞɚ ɧɚ ɧɨɜɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɚɡɭ ɨɛɭɱɟɧɢɹ, ɨɫɧɨɜɚɧɧɭɸ 
ɧɚ ɩɪɨɟɤɬɧɨ-ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɩɚɪɚɞɢɝɦɟ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɢ 
ɨɧɬɨɥɨɝɢɱɟɫɤɨɦ ɢɧɠɢɧɢɪɢɧɝɟ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɢɫɬɟɦɧɨɝɨ ɜɢɞɟɧɢɹ 
ɬɪɟɯɭɪɨɜɧɟɜɨɝɨ ɜɵɫɲɟɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. ɉɟɪɟɯɨɞ ɨɬ 
ɬɪɚɞɢɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɨɛɭɱɟɧɢɹ ɤ ɢɧɠɟɧɟɪɢɢ ɡɧɚɧɢɣ ɜɫɟɯ 
ɭɪɨɜɧɟɣ ɫɢɫɬɟɦɵ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɧɟɞɪɟɧɢɟ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɣ, ɜ ɨɫɧɨɜɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɤɨɬɨɪɵɯ ɞɨɥɠɟɧ ɩɪɢɧɹɬ ɩɪɨɟɤɬɧɵɣ ɦɟɬɨɞ ɨɛɭɱɟɧɢɹ, ɫɨɝɥɚɫɧɨ ɢɧɢɰɢɚɬɢɜɵ 
CDIO, ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɶɸ. Ⱦɟɤɥɚɪɚɬɢɜɧɵɟ ɡɧɚɧɢɹ, ɤɚɤ ɨɫɧɨɜɚ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ CDIO, ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɞɨɫɬɚɬɨɱɧɵɦ ɧɚɛɨɪɨɦ ɨɧɬɨɥɨɝɢɣ ɨɩɨɪɧɵɯ ɩɨɧɹɬɢɣ 
ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɤɨɧɬɟɤɫɬɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɹɡɵɤ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɧɚɧɢɣ ɧɚɞɟɥɟɧ ɞɨɫɬɚɬɨɱɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɨ ɚɧɚɥɢɡɭ ɢ ɨɩɢɫɚɧɢɸ ɫɬɪɭɤɬɭɪɵ ɢɧɮɨɪɦɚɰɢɢ ɢ 
ɪɟɥɟɜɚɧɬɧɨɦɭ ɨɬɨɛɪɚɠɟɧɢɸ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɤɨɧɬɟɤɫɬɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɹɡɵɤ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ ɫɜɨɣɫɬɜɚ ɨɛɳɧɨɫɬɢ ɢ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɨɧɹɬɢɣ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɡɧɚɧɢɟɜɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɫ ɢɯ ɞɚɥɶɧɟɣɲɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɞɥɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ. 

ȼ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧ ɤɪɢɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬɟɨɪɢɣ ɢ ɦɟɬɨɞɢɤ 
ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɛɭɱɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ: 

  ɜɵɹɜɥɟɧɚ ɨɛɳɚɹ ɬɟɧɞɟɧɰɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɯɨɞɚ ɧɚ ɧɨɜɭɸ 
ɩɚɪɚɞɢɝɦɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɨɛɭɱɟɧɢɹ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɸɳɚɹ ɛɚɡɚ ɧɟ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜ ɞɨɥɠɧɨɣ ɦɟɪɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɭɫɥɭɝ; 

  ɜɵɹɜɥɟɧɨ ɦɧɟɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɛɥɢɠɧɟɝɨ ɢ ɞɚɥɶɧɟɝɨ ɡɚɪɭɛɟɠɶɹ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ ɜ 
ɨɛɪɚɡɨɜɚɧɢɢ, ɢ ɩɟɪɟɯɨɞɭ ɧɚ Smart-ɨɛɭɱɟɧɢɟ, ɚ ɬɚɤɠɟ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 



113 
 

ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɟɛɧɨɝɨ ɤɨɧɬɟɧɬɚ; 
  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɹɜɧɨ 

ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɩɟɪɟɯɨɞɚ ɧɚ ɩɪɨɟɤɬɧɵɣ ɦɟɬɨɞ ɨɛɭɱɟɧɢɹ ɢ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɜɵɩɭɫɤɧɢɤɚ; 

  ɜɵɹɜɥɟɧɨ, ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɨɫɬɪɨ ɫɬɚɜɢɬɫɹ ɩɪɨɛɥɟɦɚ ɩɥɚɧɢɪɨɜɚɧɢɹ, 
ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɢ 
ɩɪɨɝɪɚɦɦ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢɢ ɬɪɚɟɤɬɨɪɢɣ ɨɛɭɱɟɧɢɹ, ɢ 
ɩɪɢɦɟɧɟɧɢɹ Smart-ɬɟɯɧɨɥɨɝɢɣ; 

  ɩɪɨɜɟɞɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɮɨɪɦɚɥɢɡɦɨɜ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɩɨɧɹɬɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɧɚ ɨɫɧɨɜɟ ɨɧɬɨɥɨɝɢɢ, ɢ 
ɫɩɨɫɨɛɨɜ ɩɨɫɬɪɨɟɧɢɹ ɚɛɫɬɪɚɤɰɢɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɜɨɣɫɬɜ ɨɛɳɧɨɫɬɢ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ; 

  ɜɜɟɞɟɧɵ ɮɨɪɦɚɥɢɡɦɵ ɨɬɨɛɪɚɠɟɧɢɹ ɡɧɚɧɢɣ, ɧɚ ɨɫɧɨɜɟ ɫɟɬɟɜɨɣ ɦɨɞɟɥɢ, 
ɜ ɤɚɱɟɫɬɜɟ ɪɟɚɥɢɡɚɰɢɢ ɤɨɬɨɪɨɣ, ɩɪɢɧɹɬɚ ɦɨɞɟɥɶ ɨɧɬɨɥɨɝɢɢ; 

  ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ 
ɪɟɩɨɡɢɬɨɪɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɧɚ ɛɚɡɟ ɤɨɧɰɟɩɰɢɣ ɩɪɨɟɤɬɧɨɝɨ ɦɟɬɨɞɚ 
ɨɛɭɱɟɧɢɹ, ɷɬɚɩɨɜ ɢɧɢɰɢɚɬɢɜɵ CDIO, ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɜɵɩɭɫɤɧɢɤɚ 
ɢ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɥɚɬɮɨɪɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɡɧɚɧɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬ ɢ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧ ɢ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ ɨɛɭɱɟɧɢɹ, ɩɪɨɜɟɞɟɧɨ 
ɨɛɨɫɧɨɜɚɧɢɟ ɩɨ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ ɫɟɪɜɟɪɚ Ⱥȿȿ; 
ɪɚɡɪɚɛɨɬɚɧ ɹɡɵɤ ɫɩɟɰɢɮɢɤɚɰɢɢ ɨɧɬɨɥɨɝɢɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɧɬɨɥɨɝɢɢ ɜ ɜɢɞɟ 
ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ, ɪɚɡɪɚɛɨɬɚɧ ɩɚɪɫɟɪ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɫɛɨɪɤɢ 
ɨɧɬɨɥɨɝɢɣ. Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɧɬɨɥɨɝɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɡɦɨɠɧɨɫɬɟɣ Cytoscape.js - ɛɢɨɦɟɬɪɢɱɟɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɫ ɨɬɤɪɵɬɵɦ 
ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. 

ȼ ɰɟɥɨɦ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɜ ɞɢɫɫɟɪɬɚɰɢɢ ɪɟɡɭɥɶɬɚɬɵ 
ɢɦɟɸɬ ɧɚɭɱɧɭɸ ɧɨɜɢɡɧɭ ɢ ɡɧɚɱɢɦɨɫɬɶ, ɩɨɫɤɨɥɶɤɭ ɨɯɜɚɬɵɜɚɸɬ ɨɫɧɨɜɚɧɧɭɸ 
ɧɚ ɡɧɚɧɢɹɯ ɩɚɪɚɞɢɝɦɭ ɡɧɚɧɢɣ ɜ ɰɟɥɨɦ. ȼ ɞɢɫɫɟɪɬɚɰɢɢ ɡɚɬɪɚɝɢɜɚɸɬɫɹ ɧɨɜɵɟ 
ɨɛɥɚɫɬɢ ɧɚɭɱɧɵɯ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɤɨɧɤɪɟɬɧɨ ɞɥɹ 
ɨɛɪɚɡɨɜɚɧɢɹ Ʉɚɡɚɯɫɬɚɧɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɝɭɬ ɨɤɚɡɚɬɶ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɤɚɤ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɬɚɤ ɢ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɚɫɩɟɤɬɵ, 
ɬɚɤɢɟ ɤɚɤ ɜɨɡɦɨɠɧɨɟ ɦɚɫɫɨɜɨɟ ɜɧɟɞɪɟɧɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɧɨɜɨɝɨ (ɫɟɬɟɜɨɝɨ) ɩɨɤɨɥɟɧɢɹ, 
ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ, ɦɟɬɨɞɨɜ ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɢ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɪɚɡɜɢɬɢɸ ɝɢɛɤɨɝɨ ɨɛɭɱɟɧɢɹ ɜ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɟ, 
ɩɟɪɫɨɧɚɥɢɡɚɰɢɢ ɢ ɚɞɚɩɬɚɰɢɢ ɨɛɭɱɟɧɢɹ, ɫɜɨɛɨɞɧɨɝɨ ɞɨɫɬɭɩɚ ɤ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦɭ ɤɨɧɬɟɧɬɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ ɫɬɪɚɬɟɝɢɱɟɫɤɢ ɜɚɠɧɨɣ 
ɜ ɨɛɥɚɫɬɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɱɬɨ, ɜɟɪɨɹɬɧɨ, ɫɩɪɨɜɨɰɢɪɭɟɬ 
ɢɧɧɨɜɚɰɢɨɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɟ ɫɨɨɛɳɟɫɬɜɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɩɪɢɦɟɧɟɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɮɨɤɭɫɢɪɭɟɬɫɹ ɧɚ ɪɚɡɪɚɛɨɬɤɟ ɢ ɪɚɡɜɢɬɢɢ 
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ɦɨɞɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɢ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɨɜ, ɱɬɨ 
ɩɪɢɜɟɞɟɬ ɤ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɥɨɝɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɤɭɪɫɨɜ ɢ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ 
ɧɚ ɨɫɧɨɜɟ ɩɪɨɟɤɬɧɨɝɨ ɦɟɬɨɞɚ ɨɛɭɱɟɧɢɹ ɢ ɤɨɧɰɟɩɰɢɣ ɜɫɟɦɢɪɧɨɣ ɢɧɢɰɢɚɬɢɜɵ 
CDIO, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɬɟɪɟɫɧɭɸ ɢ ɫɥɨɠɧɭɸ ɩɪɨɛɥɟɦɭ, ɨɱɟɧɶ 
ɜɚɠɧɭɸ ɜ ɨɛɥɚɫɬɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ ɩɥɚɬɮɨɪɦɭ ɞɥɹ 
ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɬɚ. ȼ ɞɢɫɫɟɪɬɚɰɢɢ ɜɵɞɜɢɧɭɬɵ ɧɨɜɵɟ ɧɚɩɪɚɜɥɟɧɢɹ 
ɜ ɨɛɥɚɫɬɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɥɚɧɢɪɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɜ 
ɪɚɦɤɚɯ ɝɪɚɧɬɚ Ʉɨɦɢɬɟɬɚ ɇɚɭɤɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ Ɉɛɪɚɡɨɜɚɧɢɹ ɢ ɇɚɭɤɢ 
Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ ɧɚ 2018-2020ɝ, ɩɨ ɩɪɨɟɤɬɭ № 0118ɊɄ00187 
«ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɡɧɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɢ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ Smart-ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɩɪɨɰɟɫɫɨɜ». Ɋɭɤɨɜɨɞɢɬɟɥɶ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɊȽɉ ɧɚ 
ɉɏȼ "ɂɧɫɬɢɬɭɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ" Ʉɇ ɆɈɇ 
ɊɄ, Ʉɭɛɟɤɨɜ Ȼ.ɋ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɩɪɟɬɚɬɨɪɚ 
 

Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɧɬɨɥɨɝɢɣ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɪɚɡɪɚɛɨɬɚɧ 
ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɩɪɟɬɚɬɨɪ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɧɚ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ 
ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C#.  

ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɩɪɟɬɚɬɨɪɚ ɜɵɪɚɠɟɧɢɣ 
ɡɧɚɧɢɣ ɢ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɚɞɚɩɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ 
ɩɟɪɟɞɨɜɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɪɟɲɟɧɢɟ Microsoft Visual Studio 2013 - ɫɪɟɞɚ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɫɨɡɞɚɜɚɬɶ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɫɚɦɵɦ ɜɡɵɫɤɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɨɜ. 

ɉɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜɵɪɚɠɟɧɢɹ ɡɧɚɧɢɹ, ɥɢɛɨ ɜɵɪɚɠɟɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɨɪɧɨɝɨ ɩɨɧɹɬɢɹ ɫɨɛɢɪɚɟɬɫɹ ɥɢɛɨ ɩɨɧɹɬɢɣɧɵɣ ɝɪɚɮ ɨɧɬɨɥɨɝɢɢ, 
ɥɢɛɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɝɪɚɮ.  

        BaseClass.cs 

namespace WpfApplication1 
{ 
 public class BaseClass<T> 
 { 
  public int ID { get; set; } 
  public string Title { get; set; } 
  public string SubTitle { get; set; } 
  public int? ParentID { get; set; } 
  public bool isRequierd { get; set; } 
  public bool isAlternative { get; set; } 
  public virtual List<T> Childs { get; set; } 
  public string ConceptModel { get; set; } 
    } 
} 
Concept.cs 

namespace WpfApplication1 
{ 
 public class Concept: BaseClass<Concept> 
 { 
  public override List<Concept> Childs { get; set; }   
  public Concept() { } 
  public Concept(int id, string title,string subtitle, string conceptstr) 
  { 
   base.Title = title; 
   base.SubTitle = subtitle; 
   base.ID = id; 
   base.ConceptModel = conceptstr; 
  } 
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  public Concept(string concept) 
  { 
   try  {   if ((concept.ToCharArray())[0] == '*') 
           {  base.isRequierd = true;    } 
    if ((concept.ToCharArray())[0] == '+') 
          {  base.isRequierd = false;  } 
    base.Title = Convert.ToString((concept.ToCharArray())[1]); 
    base.SubTitle = concept.Substring(2, concept.IndexOf('.')-2); 
    base.ID = Convert.ToInt16(concept.Substring(concept.IndexOf('.') + 1)); 
      } 
   catch (Exception) 
   {  throw new ParseException("Ɉɲɢɛɤɚ ɜ ɜɯɨɞɧɨɣ ɫɪɨɤɟ");   } 
  } 
  public Concept AddChild(string concept, Concept Parent, bool isAlternative = 

false) 
  {   if (this.Childs == null) {  this.Childs = new List<Concept>();  } 
   Concept childconcept = new Concept(); 
   if (concept[0] == '*') 
   { 
    if (!Parent.isRequierd) throw new ParseException("ɇɟɨɛɹɡɚɬɟɥɶɧɨɟ ɨɩɨɪɧɨɟ 

ɩɨɧɹɬɢɟ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɨɧɹɬɢɣ"); 
    childconcept.isRequierd = true; 
   } 
   if (concept[0] == '+') 
   {   childconcept.isRequierd = false;  } 
   childconcept.Title = Convert.ToString((concept.ToCharArray())[1]); 
   childconcept.ID = Convert.ToInt16(concept.Substring(2)); 
   childconcept.ParentID = Parent.ID; 
   childconcept.isAlternative = isAlternative; 
   this.Childs.Add(childconcept); 
   return childconcept; 
  } 
 } 
} 
Feature.cs 

namespace WpfApplication1 
{ 
 public class Concept: BaseClass<Concept> 
 { 
  public override List<Concept> Childs { get; set; } 
    
  public Concept() { } 
  public Concept(int id, string title,string subtitle, string conceptstr) 
  { 
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   base.Title = title; 
   base.SubTitle = subtitle; 
   base.ID = id; 
   base.ConceptModel = conceptstr; 
  } 
  public Concept(string concept) 
  {  try  { 
    if ((concept.ToCharArray())[0] == '*') 
    {   base.isRequierd = true;    } 
    if ((concept.ToCharArray())[0] == '+') 
    { base.isRequierd = false;  } 
    base.Title = Convert.ToString((concept.ToCharArray())[1]); 
    base.SubTitle = concept.Substring(2, concept.IndexOf('.')-2); 
    base.ID = Convert.ToInt16(concept.Substring(concept.IndexOf('.') + 1)); 
   } 
   catch (Exception) 
   {  throw new ParseException("Ɉɲɢɛɤɚ ɜ ɜɯɨɞɧɨɣ ɫɪɨɤɟ");   } 
  } 
  public Concept AddChild(string concept, Concept Parent, bool isAlternative = 

false) 
  { 
   if (this.Childs == null) 
   {  this.Childs = new List<Concept>();   } 
   Concept childconcept = new Concept(); 
   if (concept[0] == '*') 
   { 
    if (!Parent.isRequierd) throw new ParseException("ɇɟɨɛɹɡɚɬɟɥɶɧɨɟ ɨɩɨɪɧɨɟ 

ɩɨɧɹɬɢɟ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɨɧɹɬɢɣ"); 
    childconcept.isRequierd = true; 
   } 
   if (concept[0] == '+')  { childconcept.isRequierd = false;  } 
   childconcept.Title = Convert.ToString((concept.ToCharArray())[1]); 
   childconcept.ID = Convert.ToInt16(concept.Substring(2)); 
   childconcept.ParentID = Parent.ID; 
   childconcept.isAlternative = isAlternative; 
   this.Childs.Add(childconcept); 
   return childconcept; 
  } 
 } 
} 
Knowledge.cs 

namespace WpfApplication1 
{ 
 public class Knowledge 
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 { 
  public List<Concept> Concepts { get; set; } 
  public List<Feature> Features { get; set; } 
  private int IdSequence = 1; 
  public Knowledge() 
  { 
   this.Concepts = new List<Concept>(); 
   this.Features = new List<Feature>(); 
  } 
  private List<Concept> ParseConceptStr(string str) 
  { 
   List<Concept> strs = new List<Concept>(); 
   List<Concept> LastAdded = new List<Concept>(); 
   int index = 0; 
   bool start = false; 
   int startindex = 0; 
   bool innerpart = false; 
   bool alternative = false; 
   if ((str[0] != '*') && (str[0]!='+')) throw new ParseException("ɉɨɧɹɬɢɟ ɞɨɥɠɧɨ 

ɧɚɱɢɧɚɬɶɫɹ ɫ ɫɢɦɜɨɥɚ '*' ɢɥɢ '+'"); 
   foreach (var ch in str.ToCharArray()) 
   { 
    if (((ch == '*') || (ch == '+') || (ch == '~') || (ch == '(') || (ch == ')' || (ch == ';'))) && 

(start)) 
    {   if (innerpart) 
     { 
      if (!strs[strs.Count - 1].isRequierd) throw new 

ParseException("ɇɟɨɛɹɡɚɬɟɥɶɧɨɟ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ"); 

       var item = LastAdded[LastAdded.Count - 
1].AddChild(str.Substring(startindex, index - startindex), strs[strs.Count - 
1],alternative); 

      alternative = false; 
      if (ch=='(') 
      { if (LastAdded.Count == 1) 
 {   throw new ParseException("ɉɪɟɜɵɲɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɭɪɨɜɧɟɣ 

ɤɨɧɤɪɟɬɢɡɚɰɢɢ ɩɨɧɹɬɢɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ ɞɜɭɯ.");   } 
       LastAdded.Add(item); 
      } 
     } 
     else 
     { 
      var newconcept = new Concept(str.Substring(startindex, index - startindex)); 
      if (alternative == true) newconcept.isAlternative = true; 
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      alternative = false; 
      strs.Add(newconcept); 
      if (ch == '(') 
      { 
       if (str[index + 1] == ')') throw new ParseException("Ɇɧɨɠɟɫɬɜɨ 

ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ (*ɋ1~+ɋ2) ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɭɫɬɵɦ"); 
       if ((str[index+1] != '*') && (str[index+1] != '+')) throw new 

ParseException("ɉɨɧɹɬɢɟ ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɫɢɦɜɨɥɚ '*' ɢɥɢ '+'"); 
       innerpart = true; 
       LastAdded.Add(newconcept); 
      } 
      if(ch=='~') 
      {  alternative = true;  } 
     } 
     if (ch == ')') 
     {  LastAdded.RemoveAt(LastAdded.Count - 1); 
      if (LastAdded.Count==0) 
      { 
       if ((ch == ')') && (str[index + 1] != '*') && (str[index + 1] != '+') && 

(str[index + 1] != '~') && (str[index + 1] != ';')) throw new ParseException("ɉɨɧɹɬɢɟ 
ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɫɢɦɜɨɥɚ '*' ɢɥɢ '+'"); 

       innerpart = false;        
      } 
     } 
     if (ch == '~') 
     { alternative = true;  } 
     start = false; 
    } 
    if ((ch==')') &&(!start) && (innerpart)&&(str[index-1]==')')) 
    { 
     LastAdded.RemoveAt(LastAdded.Count - 1); 
      if (LastAdded.Count==0) 
      {  innerpart = false; } 
    } 
    if ((ch == '*') || (ch == '+')) 
    {  startindex = index;  start = true;  } 
    if ((ch == '~') && (str[index - 1]==')')) 
    { alternative = true;  } 
    index++; 
   } 
   return strs; 
  } 
  private List<Feature> ParseFeatureStr(string str) 
  { 
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   List<Feature> strs = new List<Feature>(); 
   List<Feature> LastAdded = new List<Feature>(); 
   int index = 0; 
   bool start = false; 
   int startindex = 0; 
   bool innerpart = false; 
   bool alternative = false; 
   if ((str[0] != '*') && (str[0] != '+')) throw new ParseException("ɉɨɧɹɬɢɟ ɞɨɥɠɧɨ 

ɧɚɱɢɧɚɬɶɫɹ ɫ ɫɢɦɜɨɥɚ '*' ɢɥɢ '+'"); 
   foreach (var ch in str.ToCharArray()) 
   { 
    if (((ch == '*') || (ch == '+') || (ch == '~') || (ch == '(') || (ch == ')' || (ch == ';'))) && 

(start)) 
    { 
     if (innerpart) 
     { 
      if (!strs[strs.Count - 1].isRequierd) throw new 

ParseException("ɇɟɨɛɹɡɚɬɟɥɶɧɨɟ ɨɩɨɪɧɨɟ ɩɨɧɹɬɢɟ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ 
ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ"); 

      var item = LastAdded[LastAdded.Count - 
1].AddChild(str.Substring(startindex, index - startindex), strs[strs.Count - 1], 
alternative); 

      alternative = false; 
      if (ch == '(') 
      {  if (LastAdded.Count == 1) 
       { 
        throw new ParseException("ɉɪɟɜɵɲɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɭɪɨɜɧɟɣ 

ɤɨɧɤɪɟɬɢɡɚɰɢɢ ɩɨɧɹɬɢɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ ɞɜɭɯ."); 
       } 
       LastAdded.Add(item); 
      } 
     } 
     else 
     { 
      var newconcept = new Feature(str.Substring(startindex, index - startindex)); 
      if (alternative == true) newconcept.isAlternative = true; 
      alternative = false; 
      strs.Add(newconcept); 
      if (ch == '(') 
      { 
       if (str[index + 1] == ')') throw new ParseException("Ɇɧɨɠɟɫɬɜɨ 

ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɯ ɩɨɧɹɬɢɣ (*ɋ1~+ɋ2) ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɭɫɬɵɦ"); 
       if ((str[index + 1] != '*') && (str[index + 1] != '+')) throw new 

ParseException("ɉɨɧɹɬɢɟ ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɫɢɦɜɨɥɚ '*' ɢɥɢ '+'"); 
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       innerpart = true; 
       LastAdded.Add(newconcept); 
      } 
      if (ch == '~') 
      {alternative = true;  } 
     } 
     if (ch == ')') 
     { 
      LastAdded.RemoveAt(LastAdded.Count - 1); 
      if (LastAdded.Count == 0) 
      { 
       if ((ch == ')') && (str[index + 1] != '*') && (str[index + 1] != '+') && 

(str[index + 1] != '~') && (str[index + 1] != ';')) throw new ParseException("ɉɨɧɹɬɢɟ 
ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɫɢɦɜɨɥɚ '*' ɢɥɢ '+'"); 

       innerpart = false; 
      } 
     } 
     if (ch == '~') 
     { alternative = true; } 
     start = false; 
    } 
    if ((ch == ')') && (!start) && (innerpart) && (str[index - 1] == ')')) 
    { 
     LastAdded.RemoveAt(LastAdded.Count - 1); 
     if (LastAdded.Count == 0) 
     {  innerpart = false;  } 
    } 
    if ((ch == '*') || (ch == '+')) 
    { startindex = index; start = true;  } 
    if ((ch == '~') && (str[index - 1] == ')')) 
    { alternative = true;  } 
    index++; 
   } 
   return strs; 
  } 
  public void AddConcept(string concept) 
  { 
   if ((concept.IndexOf("<=") == -1) || (concept[concept.Length-1]!=';')) 
   { 
    throw new ParseException("ɇɟ ɧɚɣɞɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɫɢɦɜɨɥ ';' ɢɥɢ '<='"); 
   } 
   else 
   { 
    string title = concept.Substring(0, 1); 
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    string subtitle = concept.Substring(1, concept.IndexOf("<=")-1); 
    string conceptstr = concept.Substring(concept.IndexOf("<=") + 2); 
    Concept newconcept = new Concept(IdSequence, title, subtitle,concept) 

{isRequierd = true}; 
    newconcept.Childs = new List<Concept>(); 
    newconcept.Childs.AddRange(ParseConceptStr(conceptstr).AsEnumerable()); 
    this.Concepts.Add(newconcept); 
   } 
  } 
  public void AddFeature(string feature) 
  { 
   if ((feature.IndexOf("<=") == -1) || (feature[feature.Length - 1] != ';')) 
   { throw new ParseException("ɇɟ ɧɚɣɞɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɫɢɦɜɨɥ ';' ɢɥɢ '<='"); } 
   else 
   { 
    string title = feature.Substring(0, 1); 
    string subtitle = feature.Substring(1, feature.IndexOf("<=")-1); 
    string feauterstr = feature.Substring(feature.IndexOf("<=") + 2); 
    Feature newconcept = new Feature(IdSequence, title, subtitle, feature) { 

isRequierd = true }; 
    newconcept.Childs = new List<Feature>(); 
    newconcept.Childs.AddRange(ParseFeatureStr(feauterstr).AsEnumerable()); 
    this.Features.Add(newconcept); 
   } 
  } 
 } 
 public class ParseException : Exception 
 { 
  private string _message; 
  public override string Message 
  { get {  return _message;  }  } 
  public ParseException(string message) 
  {   this._message = message;  } 
 } 
} 
Visualizer.cs 

namespace WpfApplication1 
{ 
 class Visualizer<T> where T : BaseClass<T> 
 { 
  Canvas _Canvas; 
  BitmapImage _Bitmap; 
  public BitmapImage GetVisualModel(T content) 
  { 
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   _Canvas = new Canvas(); 
   _Canvas.Width = 600; 
   _Canvas.Height = 350; 
   _Canvas.Background = Brushes.White; 
   DrawModel(content); 
   return CanvasToBitmap(_Canvas); 
  } 
  private void DrawModel(T content) 
  { 
   _Canvas.Children.Clear(); 
   int top = 20; 
   Border border = new Border() { BorderThickness = new Thickness(1), 

BorderBrush = Brushes.Black, Height = 25, Width = 60 }; 
   TextBlock tbx = new TextBlock() { FontSize = 18, Text = content.Title + 

content.SubTitle, HorizontalAlignment = HorizontalAlignment.Center }; 
   border.Child = tbx; 
   // Line ln = new Line() { X1 = _Canvas.Width / 2, X2 = _Canvas.Width / 2, Y1 

= 0, Y2 = 500, Stroke = Brushes.Red, StrokeThickness = 1 }; 
   //_Canvas.Children.Add(ln); 
   Canvas.SetLeft(border, _Canvas.Width / 2 - 25); 
   Canvas.SetTop(border, top); 
   _Canvas.Children.Add(border); 
   DrawChildModel(content, top + 105, _Canvas.Width / 2, _Canvas.Width); 
   _Canvas.UpdateLayout(); 
  } 
  private void DrawChildModel(T content, int top, double parentcenter, double 

desiredsize) 
  { 
   double range = desiredsize / (content.Childs.Count); 
   double offset = parentcenter - (desiredsize / 2); 
   double borderleft = range / 2 + offset; 
   Line LastLine = null; 
   foreach (var item in content.Childs) 
   { 
    Border border = new Border() { BorderThickness = new Thickness(0), Height = 

25, Width = 40 }; 
    TextBlock tbx = new TextBlock() { Margin = new Thickness(3, 5, 0, 0), 

FontSize = 14, Text = item.Title + (item.SubTitle == null ? "" : item.SubTitle+".") + 
item.ID, HorizontalAlignment = HorizontalAlignment.Left }; 

    border.Child = tbx; 
    Canvas.SetLeft(border, borderleft + 4); 
    Canvas.SetTop(border, top - 12); 
    _Canvas.Children.Add(border); 
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    Line line = new Line() { X1 = parentcenter, X2 = borderleft, Y1 = top - 80, Y2 
= top - 5, Stroke = Brushes.Black, StrokeThickness = 1 }; 

    if (item.isAlternative) 
    { 
     double X1 = LastLine.X1 + 34 * (LastLine.X2 - LastLine.X1) / 

Math.Sqrt(Math.Pow(LastLine.X2 - LastLine.X1, 2) + Math.Pow(LastLine.Y2 - 
LastLine.Y1, 2)); 

     double Y1 = LastLine.Y1 + 34 * (LastLine.Y2 - LastLine.Y1) / 
Math.Sqrt(Math.Pow(LastLine.X2 - LastLine.X1, 2) + Math.Pow(LastLine.Y2 - 
LastLine.Y1, 2)); 

     double X2 = line.X1 + 34 * (line.X2 - line.X1) / Math.Sqrt(Math.Pow(line.X2 - 
line.X1, 2) + Math.Pow(line.Y2 - line.Y1, 2)); 

     double Y2 = line.Y1 + 34 * (line.Y2 - line.Y1) / Math.Sqrt(Math.Pow(line.X2 - 
line.X1, 2) + Math.Pow(line.Y2 - line.Y1, 2)); 

     //  Line ln = new Line() { X1 = X1, X2 = X2, Y1 = Y1, Y2 = Y2, Stroke = 
Brushes.Black, StrokeThickness = 1 }; 

     // _Canvas.Children.Add(ln); 
     System.Windows.Shapes.Path pth = new System.Windows.Shapes.Path() { 

Stroke = Brushes.Black, StrokeThickness = 1 }; 
     pth = DrawArc(new Point(X1, Y1), new Point(X2, Y2), parentcenter, top - 80); 
     Canvas.SetTop(pth, top - 80); 
     Canvas.SetLeft(pth, parentcenter); 
     _Canvas.Children.Add(pth); 
    } 
    LastLine = line; 
    _Canvas.Children.Add(line); 
    Ellipse circle = new Ellipse() { Width = 10, Height = 10, StrokeThickness = 1, 

Stroke = Brushes.Black, Fill = Brushes.Transparent }; 
    if (item.isRequierd) 
    {   circle.Fill = Brushes.Black;   } 
    Canvas.SetTop(circle, top - 5); 
    Canvas.SetLeft(circle, borderleft - 5); 
    _Canvas.Children.Add(circle); 
    if (item.Childs != null) 
    {  DrawChildModel(item, top + 80, borderleft, range);  } 
    borderleft += range; 
   } 
  } 
  System.Windows.Shapes.Path DrawArc(Point p1, Point p2, double leftoffset, 

double topoffset) 
  { 
   int R = 33;  double X1 = 0;  double Y1 = 0;  int x = 0;  int y = R; 
   int delta = 1 - 2 * R;  int error = 0;  string pathIII = "";  string pathIV = ""; 
   bool first = true;  bool first1 = true; 
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    while (y >= 0) 
   { 
    //drawpixel(X1 + x, Y1 + y) IV 
    //drawpixel(X1 - x, Y1 + y) III 
    if (first) 
    { 
     if ((((X1 - x + leftoffset) >= p1.X) && ((X1 - x + leftoffset) <= p2.X))) 
     { pathIII += "M" + (X1 - x) + "," + (Y1 + y) + " "; first = false;  } 
    } 
    else 
    { 
     if ((((X1 - x + leftoffset) >= p1.X) && ((X1 - x + leftoffset) <= p2.X))) 
     {  pathIII += "L" + (X1 - x) + "," + (Y1 + y) + " ";  } 
    } 
    if (first1) 
    { 
     if ((((X1 + x + leftoffset) >= p1.X) && ((X1 + x + leftoffset) <= p2.X))) 
     { pathIV += "M" + (X1 + x) + "," + (Y1 + y) + " "; first1 = false;  } 
    } 
    else 
    { 
     if ((((X1 + x + leftoffset) >= p1.X) && ((X1 + x + leftoffset) <= p2.X))) 
     {  pathIV += "L" + (X1 + x) + "," + (Y1 + y) + " ";  } 
    } 
    //(((X1 - x + leftoffset) >= p1.X) && ((X1 - x + leftoffset) <= p2.X))) 
    //pathIV += "M" + (X1 - x) + "," + (Y1 + y) + " "; 
    error = 2 * (delta + y) - 1; 
    if ((delta < 0) && (error <= 0)) 
    { delta += 2 * ++x + 1; continue;  } 
    error = 2 * (delta - x) - 1; 
    if ((delta > 0) && (error > 0)) 
    { delta += 1 - 2 * --y;  continue;  } 
    x++; 
    delta += 2 * (x - y); 
    y--; 
   } 
   System.Windows.Shapes.Path pth = new System.Windows.Shapes.Path() { 

Stroke = Brushes.Black, StrokeThickness = 1 }; 
   pth.Data = Geometry.Parse(pathIII + pathIV); 
   return pth; 
  } 
  private BitmapImage CanvasToBitmap(Canvas surface) 
  {   Transform transform = surface.LayoutTransform; 
   surface.LayoutTransform = null; 
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   Size size = new Size(surface.Width, surface.Height); 
   surface.Measure(size); 
   surface.Arrange(new Rect(size)); 
   RenderTargetBitmap renderBitmap = new RenderTargetBitmap( 
    (int)size.Width, (int)size.Height,  96d, 96d,  PixelFormats.Pbgra32); 
   renderBitmap.Render(surface); 
   var bitmapImage = new BitmapImage(); 
   var bitmapEncoder = new PngBitmapEncoder(); 
   bitmapEncoder.Frames.Add(BitmapFrame.Create(renderBitmap)); 
   using (var stream = new MemoryStream()) 
   {   bitmapEncoder.Save(stream); 
    stream.Seek(0, SeekOrigin.Begin); 
    bitmapImage.BeginInit(); 
    bitmapImage.CacheOption = BitmapCacheOption.OnLoad; 
    bitmapImage.StreamSource = stream; 
    bitmapImage.EndInit(); 
   } 
   _Bitmap = bitmapImage; 
   return bitmapImage; 
  } 
  public void SaveToFile(string path) 
  {   PngBitmapEncoder encoder = new PngBitmapEncoder(); 
   encoder.Frames.Add(BitmapFrame.Create((BitmapImage)_Bitmap)); 
   using (var filestream = new FileStream(path, FileMode.Create)) 
    encoder.Save(filestream); 
  } 
 }   
 } 
… 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.1 -Cɰɟɧɚɪɢɣ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɚ ɫɨ ɫɪɟɞɨɣ 

 

 
 

Ɋɢɫɭɧɨɤ Ȼ.2 - Ȼɚɡɨɜɵɣ ɚɥɝɨɪɢɬɦ ɨɧɬɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ 

 

  

̼̏деле̛̦е ко̶̦епто̏ — ̍̌̚о̵̼̏ по̦́т̛̜ п̬ед̥ет̦о̜ о̍л̭̌т̛

оп̬еделе̛̦е «̼̭̏от̼ де̬е̏̌ о̦толо̛̜̐» — кол̸̛е̭т̏о у̬о̦̏е̜ ̭̌̍т̬̌к̶̛̛

̬̭̌п̬еделе̛̦е ко̶̦епто̏ по у̬о̦̥̏́

по̭т̬ое̛̦е ̭̏́̚е̜ ̥е̙ду ко̶̦епт̛̥̌ — оп̬еделе̛̦е от̦о̹е̛̦̜ ̛ ̛̥̏̌̚оде̜̭т̛̜̏ ̍̌̚о̵̼̏ 
по̦́т̛̜

ко̦̭ул̽т̶̛̛̌ ̭ ̬̌̚л̸̛̛̦̼̥ ̭пе̶̛̌л̛̭т̛̥̌ дл́ ̛̭кл̸̀е̛̦́ п̬от̛̏о̬е̸̛̜ ̛ ̦ето̸̦о̭те̜
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Ɋɢɫɭɧɨɤ Ȼ.3 - Ɇɧɨɝɨɭɪɨɜɧɟɜɚɹ ɫɢɫɬɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 

 

 
 

Ɋɢɫɭɧɨɤ Ȼ.4 - Ɇɧɨɝɨɭɪɨɜɧɟɜɚɹ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɧɬɨɥɨɝɢɣ 
 
 

П̬о̴е̛̭̭о̦̌л̦̼̽е ко̥пете̶̛̛̦ 
«ʪокто̬̦̌ту̬̌»

П̬о̴е̛̭̭о̦̌л̦̼̽е 
ко̥пете̶̛̛̦ 

«ʺ̛̭̌̐т̬̌ту̬̌»
П̬о̴е̛̭̭о̦̌л̦̼̽е 

ко̥пете̶̛̛̦ 
«ʥ̌к̌л̛̬̌̏̌т»
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Ɋɢɫɭɧɨɤ Ȼ.5 - ɑɟɬɵɪɟɯɫɥɨɣɧɚɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɨɧɬɨɥɨɝɢɹ ɨɛɭɱɟɧɢɹ 
 

 

1 –̭ло̜  
О̦толо̛̐́ 
у̸е̦̍о̐о 

пл̦̌̌ 

ʪ̶̛̛̭пл̛
̦̌

Ку̬̭

ʯ̛̦̦̌́

ʫд̶̛̛̦̌ 
̛̦̦̜̌̚

2- ̭ло̜  
О̦толо̛̐́ 
̛̭лл̌̍у̭̌

С̛лл̌̍у̭

ʰ̦̭т̬ук̶̛
́

О̶е̦к̌

У̸е̛̦̍к

ʻ̸̦̌̌̚е̛̦
е

П̬оект̦ое 
о̍у̸е̛̦е

3-̭ло̜  
О̦толо̛̐́ 

д̶̛̛̭пл̛̦̼

Ко̥пете̶̦
̛́

Ко̥пете̶̦
̛̛ 

о̍у̸е̛̦́
Фу̦д̥̌е̦т

̌л̦̽̌́
ко̥пете̶̦

̛̛
Пе̬едо̏̌́
ко̥пете̶̦

̛́
С̏́̽̚ 

ко̥пете̶̦
̛̜

4- ̭ло̜ 
О̦толо̛̐́ 

до̥е̦̌ 
о̍у̸е̛̦́ 

Ст̌т̽́

К̛̦̐̌

ʤуд̛о

ʦе̍ 
̭т̶̛̬̦̌̌ 

Ф̛л̥̽

К̬̌т̛̦к̌ 

Ф̜̌л 


