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Ʉɚɱɟɫɬɜɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɧɟɫɤɨɥɶɤɢɦ 

ɤɪɢɬɟɪɢɹɦ. Ʉɚɱɟɫɬɜɟɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɞɨɥɠɟɧ ɨɬɜɟɱɚɬɶ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɢ ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɤɨɬɨɪɵɦɢ ɨɧ ɫɨɡɞɚɜɚɥɫɹ, ɢɦɟɬɶ ɰɟɧɧɨɫɬɶ ɞɥɹ ɛɢɡɧɟɫɚ, ɨɬɜɟɱɚɬɶ ɨɠɢɞɚɧɢɹɦ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ [1]. 

ȼ ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹɦɢ ɤɚɱɟɫɬɜɨ ɞɨɥɠɧɨ 

ɨɬɫɥɟɠɢɜɚɬɶɫɹ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɉɈ. Ɉɧɨ ɧɚɱɢɧɚɟɬ 

ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɬɪɟɛɨɜɚɧɢɣ. ɉɪɢ ɡɚɞɚɧɢɢ 

ɬɪɟɛɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɵɜɚɬɶ ɠɟɥɚɟɦɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɫɩɨɫɨɛɵ 

ɩɪɨɜɟɪɤɢ ɟё ɞɨɫɬɢɠɟɧɢɹ. 

Ʉɚɱɟɫɬɜɟɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɜɵɫɨɤɢɦ 

ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɦ ɤɚɱɟɫɬɜɨɦ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ: ɜɧɭɬɪɟɧɧɟɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɱɢɤɨɦ, ɛɢɡɧɟɫ, ɧɚɭɤɚ ɢ ɨɛɪɚɡɨɜɚɧɢɟ, ɦɟɞɢɰɢɧɚ, 

ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɨɞɚɠɢ, ɫɨɰɢɚɥɶɧɚɹ ɫɮɟɪɚ, ɪɚɡɜɥɟɱɟɧɢɹ, ɜɟɛ ɢ ɞɪ. Ⱦɥɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɨɩɪɟɞɟɥɟɧɧɨɦɭ 

ɭɪɨɜɧɸ ɟɝɨ ɩɨɬɪɟɛɧɨɫɬɟɣ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨɡɜɨɥɹɟɬ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɉɈ ɝɚɪɚɧɬɢɪɨɜɚɬɶ, ɱɬɨ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɟɤɬɵ ɨɬɜɟɱɚɸɬ 

ɡɚɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɤɚɱɟɫɬɜɚ. Ƚɥɚɜɧɚɹ ɰɟɥɶ ɬɟɫɬɢɪɨɜɚɧɢɹ - ɨɩɪɟɞɟɥɢɬɶ 

ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɨɛɧɚɪɭɠɢɬɶ ɨɲɢɛɤɢ ɜ 

ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɝɪɚɦɦ ɢ ɢɫɩɪɚɜɢɬɶ ɢɯ ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ ɜ ɩɪɨɰɟɫɫɟ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ. 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɪɚɡɪɚɛɨɬɤɢ ɉɈ ɩɪɢɦɟɧɹɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɥɹ ɝɚɪɚɧɬɢɢ ɬɨɝɨ, ɱɬɨ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɜɟɪɫɢɢ 

ɨɬɜɟɱɚɸɬ ɡɚɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɩɪɢɦɟɧɹɸɬɫɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɢ ɪɭɱɧɵɟ ɬɟɫɬɵ. 
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Ʉɚɠɞɵɣ ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɤɚɱɟɫɬɜɭ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɩɪɨɛɥɟɦɨɣ ɫɬɚɧɨɜɥɟɧɢɹ 

ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɦɨɥɨɞɵɯ ɤɨɦɩɚɧɢɹɯ, 

ɫɬɚɪɬɚɩɚɯ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɡɚɞɚɱɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɚ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, 

ɱɬɨ ɫɬɚɧɨɜɢɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɣ ɩɪɨɛɥɟɦɚ ɨɮɨɪɦɥɟɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ. 

Ⱦɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɜɥɢɹɟɬ ɧɚ ɨɰɟɧɤɭ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɚ ɤɚɱɟɫɬɜɨ 

ɩɪɨɞɭɤɬɚ. 

ɍɱɢɬɵɜɚɹ ɜɵɲɟɫɤɚɡɚɧɧɨɟ, ɧɨɜɢɡɧɚ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɥɝɨɪɢɬɦɚ ɫ ɩɨɲɚɝɨɜɵɦ ɨɰɟɧɢɜɚɧɢɟɦ ɜɪɟɦɟɧɢ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ.   

ɋɭɳɟɫɬɜɟɧɧɨɣ ɩɪɨɛɥɟɦɨɣ ɫɬɚɧɨɜɢɬɫɹ ɨɮɨɪɦɥɟɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ ɢ ɨɰɟɧɤɚ 

ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ. 

Ɉɛɴɟɤɬɨɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ 

ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ IT-ɤɨɦɩɚɧɢɢ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɢɧɫɬɪɭɦɟɧɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ. 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɫɨɡɞɚɧɢɢ 

ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɚ IT-

ɩɪɨɟɤɬɚ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 

1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɜɢɞɨɜ IT-ɩɪɨɟɤɬɨɜ. 

2. Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɭɫɤɨɪɢɬɶ ɫɨɡɞɚɧɢɟ ɬɟɫɬɨɜɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

3. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɦɢɧɢɦɢɡɚɰɢɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɪɚɡɪɚɛɨɬɱɢɤɚ.  

4. Ɏɨɪɦɚɥɶɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɚ. 

5. ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɧɚ ɪɟɚɥɶɧɵɯ ɩɪɨɟɤɬɚɯ. 
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ȽɅȺȼȺ 1 ȺɇȺɅɂɁ ɉɊȿȾɆȿɌɇɈɃ ɈȻɅȺɋɌɂ 
 

1.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɢɞɨɜ IT-ɩɪɨɟɤɬɚ 

 

ɋɨɡɞɚɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ IT-ɩɪɨɞɭɤɬɚ – ɷɬɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫɨɡɞɚɧɢɟ 

ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɩɪɨɞɭɤɬɚ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ. Ɂɚɞɚɱɚ ɩɪɨɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ – 

ɨɛɟɫɩɟɱɟɧɢɟ ɬɚɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɚ ɤɚɱɟɫɬɜɟɧɧɨ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɫ 

ɦɚɤɫɢɦɚɥɶɧɵɦ ɷɮɮɟɤɬɨɦ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɡɧɚɱɢɬɟɥɶɧɨ ɨɫɥɨɠɧɹɟɬɫɹ ɲɢɪɨɤɢɦ 

ɫɩɟɤɬɪɨɦ ɧɚɩɪɚɜɥɟɧɢɣ IT-ɩɪɨɟɤɬɨɜ ɩɨ ɫɜɨɟɣ ɨɫɧɨɜɧɨɣ ɰɟɥɟɜɨɣ ɨɪɢɟɧɬɚɰɢɢ. 

Ɍɚɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɨɞɨɛɧɵɯ ɩɪɨɟɤɬɨɜ ɧɚɝɥɹɞɧɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɪɨɛɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɜɵɞɟɥɟɧɢɹ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ.  

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɞɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɪɦɢɧɭ «IT-ɩɪɨɟɤɬ», 

ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɫɬɚɧɞɚɪɬɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɪɦɢɧɚ «ɩɪɨɟɤɬ». Ɍɨɝɞɚ IT-ɩɪɨɟɤɬ 

– ɷɬɨ ɜɪɟɦɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ, ɧɚɩɪɚɜɥɟɧɧɨɟ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɭɧɢɤɚɥɶɧɨɝɨ 

ɩɪɨɞɭɤɬɚ, ɢɦɟɸɳɟɟ ɱёɬɤɨ ɨɩɪɟɞɟɥёɧɧɵɣ ɫɪɨɤ ɜɵɩɨɥɧɟɧɢɹ, ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɟɫɭɪɫɚɦ, ɫɜɨɢ ɤɪɢɬɟɪɢɢ ɤɚɱɟɫɬɜɚ ɢ ɩɨɧɹɬɢɹ ɨɛ ɭɫɩɟɲɧɨɦ ɡɚɜɟɪɲɟɧɢɹ [3].  

ɋɨɝɥɚɫɧɨ ɰɟɥɟɜɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ, IT-ɩɪɨɟɤɬ - ɷɬɨ ɩɪɨɟɤɬ, ɜ ɪɚɦɤɢ 

ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ, 

ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɨɡɞɚɧɢɟ, ɪɚɡɜɢɬɢɟ ɢ ɩɨɞɞɟɪɠɤɭ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɨɦ, ɱɬɨ ɩɨɞ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ ɩɨɧɢɦɚɸɬ ɤɨɦɩɥɟɤɫ, ɜɤɥɸɱɚɸɳɢɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, 

ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɧɵɣ 

ɩɟɪɫɨɧɚɥ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɨɞɞɟɪɠɤɭ ɞɢɧɚɦɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɦɨɞɟɥɢ ɧɟɤɨɬɨɪɨɣ ɱɚɫɬɢ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ, ɱɬɨ 

IT-ɩɪɨɟɤɬɵ ɹɜɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦɢ, ɨɬɥɢɱɚɸɬɫɹ ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɤɚɤ ɫɥɨɠɧɨɫɬɶ, ɦɚɫɲɬɚɛɧɨɫɬɶ ɢ ɪɚɡɧɨɨɛɪɚɡɢɟ. 
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ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɪɹɞ ɨɫɨɛɟɧɧɨɫɬɟɣ IT-ɩɪɨɟɤɬɨɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ [16]:  

- ɧɟɫɬɚɧɞɚɪɬɧɵɣ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 

ɬɚɤɠɟ ɬɟɫɬɨɜɵɣ, ɝɚɪɚɧɬɢɣɧɵɣ ɢ ɩɨɫɬ-ɝɚɪɚɧɬɢɣɧɵɣ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ;  

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɱɟɬɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ, ɭɠɟ ɧɚ ɷɬɚɩɟ ɢɧɢɰɢɚɰɢɢ, 

ɬɪɟɛɨɜɚɧɢɣ ɤ IT-ɩɪɨɟɤɬɚɦ ɧɟɫɦɨɬɪɹ ɧɚ ɩɨɞɜɢɠɧɨɫɬɶ ɢ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɶ 

ɧɟɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ IT-ɫɮɟɪɟ; 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɧɚ ɷɬɚɩɟ 

ɬɟɫɬɢɪɨɜɚɧɢɹ, ɱɬɨ ɫɨɡɞɚɟɬ ɫɥɨɠɧɨɫɬɢ, ɫ ɤɨɬɨɪɵɦɢ ɫɬɚɥɤɢɜɚɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ 

ɜɫɟ ɪɭɤɨɜɨɞɢɬɟɥɢ IT-ɩɪɨɟɤɬɨɜ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɨɬɫɬɚɜɚɧɢɟ ɨɬ 

ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɫɪɨɤɨɜ. 

ɉɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ 70% IT-ɩɪɨɟɤɬɨɜ ɧɟ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ 

ɨɬɜɟɞёɧɧɵɟ ɫɪɨɤɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɜɵɲɟɧɢɸ ɛɸɞɠɟɬɚ ɩɪɨɟɤɬɚ, ɢ, ɤɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɧɟɜɵɩɨɥɧɟɧɢɸ ɨɫɧɨɜɧɵɯ ɡɚɹɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɟɤɬɭ [15]. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ ɩɪɨɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ 

ɦɧɨɠɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ IT-ɩɪɨɟɤɬɨɜ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɪɚɡɧɵɦ 

ɨɫɧɨɜɚɧɢɹɦ. ȼ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɜɫɬɪɟɱɚɸɬɫɹ ɪɚɡɧɵɟ ɩɨɞɯɨɞɵ ɤ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɨɟɤɬɨɜ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɦɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ 

ɹɜɥɹɟɬɫɹ: 

1. Ʉɥɚɫɫ. ɉɨ ɫɨɫɬɚɜɭ ɢ ɫɬɪɭɤɬɭɪɟ ɩɪɨɟɤɬɨɜ ɢ ɟɝɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ɩɪɨɟɤɬɵ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɦɨɧɨɩɪɨɟɤɬɵ, ɦɭɥɶɬɢɩɪɨɟɤɬɵ, ɦɟɝɚɩɪɨɟɤɬɵ. 

2. Ɍɢɩ. ɉɨ ɨɫɧɨɜɧɵɦ ɫɮɟɪɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɪɨɟɤɬ, ɜɵɞɟɥɹɸɬ ɬɟɯɧɢɱɟɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, 

ɫɨɰɢɚɥɶɧɵɟ ɢ ɫɦɟɲɚɧɧɵɟ ɩɪɨɟɤɬɵ. 

3. ȼɢɞ. ɉɨ ɯɚɪɚɤɬɟɪɭ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ, ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ, ɭɱɟɛɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ, 

ɫɦɟɲɚɧɧɵɟ. 

4. Ɇɚɫɲɬɚɛ. ɉɨ ɪɚɡɦɟɪɚɦ ɫɚɦɨɝɨ ɩɪɨɟɤɬɚ, ɤɨɥɢɱɟɫɬɜɭ ɭɱɚɫɬɧɢɤɨɜ ɢ 

ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɢɣ ɦɢɪ ɩɪɨɟɤɬɵ ɞɟɥɹɬ ɧɚ: ɦɟɥɤɢɟ, ɫɪɟɞɧɢɟ, 

ɤɪɭɩɧɵɟ ɢ ɨɱɟɧɶ ɤɪɭɩɧɵɟ ɩɪɨɟɤɬɵ. 
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5. Ⱦɥɢɬɟɥɶɧɨɫɬɶ. ɉɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɩɪɨɟɤɬɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: ɤɪɚɬɤɨɫɪɨɱɧɵɟ, ɫɪɟɞɧɟɫɪɨɱɧɵɟ ɢ ɞɥɢɬɟɥɶɧɵɟ 

ɩɪɨɟɤɬɵ. 

6. ɋɥɨɠɧɨɫɬɶ. ɉɨ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ: ɩɪɨɫɬɵɟ, ɫɥɨɠɧɵɟ ɢ ɨɱɟɧɶ 

ɫɥɨɠɧɵɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɤɚɡɚɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɞɚёɬ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɬɥɢɱɢɹɯ IT-ɩɪɨɟɤɬɨɜ ɨɬ ɞɪɭɝɢɯ ɜɢɞɨɜ ɩɪɨɟɤɬɨɜ. Ʉɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ [17]. 

ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɨɧɥɚɣɧ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬɨ 

ɩɪɨɟɤɬɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ:  

1. Ɋɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɧɟɬ-ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚ (ɫɚɣɬ-ɜɢɡɢɬɤɚ, ɢɧɬɟɪɧɟɬ-

ɜɢɬɪɢɧɵ, ɩɪɨɦɨ-ɫɚɣɬɵ). 

2. Ɋɚɡɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ (ɬɟɦɚɬɢɱɟɫɤɢɟ ɫɚɣɬɵ, ɛɥɨɝɢ). 

3. Ɋɚɡɪɚɛɨɬɤɚ ɜɟɛ-ɫɟɪɜɢɫɨɜ (ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ, ɫɨɰɢɚɥɶɧɵɟ ɫɟɬɢ, 

ɢɧɬɟɪɧɟɬ-ɦɚɝɚɡɢɧɵ). 

ȼɫɟ ɬɪɢ ɜɢɞɚ ɢɦɟɸɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɚɤɨɟ ɪɚɡɞɟɥɟɧɢɟ, 

ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɪɢɡɧɚɤɢ IT-ɩɪɨɟɤɬɨɜ: 

1. ɉɨ ɯɚɪɚɤɬɟɪɭ ɢɡɦɟɧɟɧɢɣ:  

- ɩɪɨɫɬɵɟ (ɩɪɨɟɤɬ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɢ ɫɨɞɟɪɠɚɧɢɢ 

ɤɨɬɨɪɵɯ, ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɫɬɨɢɦɨɫɬɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ); 

- ɫɪɟɞɧɢɟ (ɩɪɨɟɤɬ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɢ ɫɨɞɟɪɠɚɧɢɢ 

ɤɨɬɨɪɵɯ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɫɭɳɟɫɬɜɟɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɫɬɨɢɦɨɫɬɧɵɯ ɢ 

ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ); 

- ɫɥɨɠɧɵɟ (ɩɪɨɟɤɬ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɢ ɫɨɞɟɪɠɚɧɢɢ 

ɤɨɬɨɪɵɯ, ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɫɬɨɢɦɨɫɬɧɵɯ ɢ 

ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ). 

2. ɉɨ ɦɚɫɲɬɚɛɭ: 

- ɦɚɥɵɟ (ɫɬɨɢɦɨɫɬɶɸ ɞɨ 250 ɬɵɫ. ɪɭɛ); 
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- ɫɪɟɞɧɢɟ (ɫɬɨɢɦɨɫɬɶɸ ɞɨ 1 ɦɢɥ. ɪɭɛ); 

- ɛɨɥɶɲɢɟ (ɫɬɨɢɦɨɫɬɶɸ ɞɨ 2 ɦɥɧ. ɪɭɛ); 

- ɫɜɟɪɯɛɨɥɶɲɢɟ (ɫɬɨɢɦɨɫɬɶɸ ɫɜɵɲɟ 2 ɦɥɧ. ɪɭɛ). 

 3. ɉɨ ɞɥɢɬɟɥɶɧɨɫɬɢ: 

- Ʉɪɚɬɤɨɫɪɨɱɧɵɟ – ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 6 ɦɟɫ; 

- ɋɪɟɞɧɟɫɪɨɱɧɵɟ – ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɨɬ 6 ɦɟɫ ɞɨ 2-ɯ ɥɟɬ; 

- Ⱦɨɥɝɨɫɪɨɱɧɵɟ – ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɫɜɵɲɟ 2-ɯ ɥɟɬ. 

 4. ɉɨ ɫɬɚɞɢɹɦ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɫɢɫɬɟɦɵ:  

- ɨɮɨɪɦɥɟɧɢɟ ɡɚɦɵɫɥɚ ɢ ɤɨɧɰɟɩɰɢɢ; 

- ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ; 

- ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ; 

- ɜɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ; 

- ɩɨɞɞɟɪɠɤɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ. 

 5. ɉɨ ɜɢɞɭ ɩɪɨɞɭɤɬɚ: 

- ɫɢɫɬɟɦɚ; 

- ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ; 

- ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ; 

- ɦɚɬɟɪɢɚɥɵ, ɪɚɛɨɬɵ ɢ ɭɫɥɭɝɢ. 

 6. ɉɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ (ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ ɩɪɨɞɭɤɬɨɜ IT-

ɩɪɨɟɤɬɨɜ ɧɚ ɧɚɩɪɚɜɥɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɚɤɚɡɱɢɤɚ): 

- ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ; 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ; 

- ɮɢɧɚɧɫɨɜɵɟ; 

- ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ; 

- ɦɚɪɤɟɬɢɧɝɨɜɵɟ; 

- ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɟɪɫɨɧɚɥɨɦ; 

- ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɪɨɟɤɬɚɦɢ; 

- ɢɝɪɨɜɵɟ; 

- ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. 
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 7. ɉɨ ɝɥɭɛɢɧɟ ɜɡɚɢɦɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ 

- ɛɢɡɧɟɫɚ ɡɚɤɚɡɱɢɤɚ ɢ ɩɨɞɪɹɞɱɢɤɚ; 

- ɚɭɬɫɨɪɫɢɧɝ; 

- ɪɟɲɟɧɢɹ «ɩɨɞ ɤɥɸɱ»; 

- ɫɨɜɦɟɫɬɧɵɟ ɩɪɨɟɤɬɵ; 

- ɫɟɪɜɢɫɧɚɹ ɦɨɞɟɥɶ; 

- ɚɭɞɢɬ ɢ ɤɨɧɫɚɥɬɢɧɝ. 

 8. ɉɨ ɜɢɞɭ ɡɚɤɚɡɱɢɤɚ: 

- ɋɬɚɪɬɚɩ; 

- Ƚɨɫ.ɭɱɟɪɟɠɞɟɧɢɟ; 

- ɑɚɫɬɧɵɣ ɫɟɤɬɨɪ. 

 9. ɉɨ ɜɢɞɭ ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ: 

- ɨɫɧɨɜɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ; 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɨɮɢɫɧɵɟ; 

- ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ; 

- ɚɧɚɥɢɬɢɱɟɫɤɢɟ; 

- ɬɪɚɧɡɚɤɰɢɨɧɧɵɟ; 

- ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

- ɫ ɬɟɦ ɢɥɢ ɢɧɵɦ ɚɤɰɟɧɬɨɦ ɧɚ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ; 

- ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ; 

- ɨɪɝɚɧɢɡɚɰɢɹ ɯɪɚɧɟɧɢɹ; 

- ɨɛɪɚɛɨɬɤɚ ɦɟɞɢɚ-ɤɨɧɬɟɧɬɚ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɩ. 

 10. ɉɨ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ:  

- ɦɨɧɨɩɪɨɟɤɬɵ - ɨɬɞɟɥɶɧɵɟ ɩɪɨɟɤɬɵ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ; 

- ɦɭɥɶɬɢɩɪɨɟɤɬɵ - ɤɨɦɩɥɟɤɫɧɵɟ ɩɪɨɟɤɬɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɪɹɞɚ 

ɦɨɧɨɩɪɨɟɤɬɨɜ ɢ ɬɪɟɛɭɸɳɢɟ ɦɧɨɝɨɝɪɚɧɧɨɝɨ ɩɪɨɟɤɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 

- ɦɟɝɚɩɪɨɟɤɬɵ - ɰɟɥɟɜɵɟ ɩɪɨɝɪɚɦɦɵ ɪɚɡɜɢɬɢɹ ɪɟɝɢɨɧɨɜ, ɨɬɪɚɫɥɟɣ, 

ɜɤɥɸɱɚɸɳɢɟ ɪɹɞ ɦɨɧɨ- ɢ ɦɭɥɶɬɢɩɪɨɟɤɬɨɜ. 

 11. ɉɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɦɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ: 
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- ɦɨɧɨɧɚɰɢɨɧɚɥɶɧɵɟ – ɩɪɨɞɭɤɬ ɩɪɨɟɤɬɚ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɪɟɝɢɨɧɵ ɫɨ ɫɯɨɠɟɣ ɦɟɧɬɚɥɶɧɨɫɬɶɸ; 

- ɩɨɥɢɧɚɰɢɨɧɚɥɶɧɵɟ – ɩɪɨɞɭɤɬ ɩɪɨɟɤɬɚ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɪɟɝɢɨɧɵ ɫ ɪɚɡɧɨɣ ɦɟɧɬɚɥɶɧɨɫɬɶɸ. 

 12. ɉɨ ɭɪɨɜɧɸ ɜɥɢɹɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɪɮɟɣɫɚ ɧɚ ɩɪɨɟɤɬ: 

- ɧɢɡɤɢɣ – ɪɟɡɭɥɶɬɚɬ ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɪɮɟɣɫɚ ɢɦɟɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɨɰɟɧɤɭ ɩɪɨɟɤɬɚ ɜ ɰɟɥɨɦ, ɡɚɧɢɦɚɟɬ ɧɟɛɨɥɶɲɨɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ ɜ 

ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ ɩɪɨɟɤɬɚ; 

- ɫɪɟɞɧɢɣ – ɪɟɡɭɥɶɬɚɬ ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɪɮɟɣɫɚ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɨɰɟɧɤɭ ɩɪɨɟɤɬɚ ɜ ɰɟɥɨɦ, ɡɚɧɢɦɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ 

ɜ ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ ɩɪɨɟɤɬɚ; 

- ɜɵɫɨɤɢɣ − ɪɟɡɭɥɶɬɚɬ ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɪɮɟɣɫɚ ɢɦɟɟɬ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɨɰɟɧɤɭ ɩɪɨɟɤɬɚ ɜ ɰɟɥɨɦ, ɡɚɧɢɦɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ 

ɜ ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ ɩɪɨɟɤɬɚ, ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɡɚɤɪɵɬɢɢ 

ɩɪɨɟɤɬɚ. 
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1.2 Ɇɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɨɡɞɚɧɢɹ ɬɟɫɬ-ɤɟɣɫɨɜ 

 

Ɍɟɫɬ ɞɢɡɚɣɧ – ɷɬɨ ɷɬɚɩ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ, ɧɚ ɤɨɬɨɪɨɦ 

ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢ ɫɨɡɞɚɸɬɫɹ ɬɟɫɬɨɜɵɟ ɫɥɭɱɚɢ (ɬɟɫɬ ɤɟɣɫɵ), ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɨɩɪɟɞɟɥёɧɧɵɦɢ ɪɚɧɟɟ ɤɪɢɬɟɪɢɹɦɢ ɤɚɱɟɫɬɜɚ ɢ ɰɟɥɹɦɢ ɬɟɫɬɢɪɨɜɚɧɢɹ [30]. Test 

design [ISTQB Glossary of terms]: The process of transforming general testing 

objectives into tangible test conditions and test cases. 

Ɍɟɫɬ-ɞɢɡɚɣɧ ɩɪɟɫɥɟɞɭɟɬ ɬɚɤɢɟ ɰɟɥɢ ɤɚɤ:  

1. Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɫɬɵ, ɤɨɬɨɪɵɟ ɨɛɧɚɪɭɠɚɬ ɧɚɢɛɨɥɟɟ ɫɟɪɶɟɡɧɵɟ ɨɲɢɛɤɢ 

ɩɪɨɞɭɤɬɚ. 

2. Ɇɢɧɢɦɢɡɢɪɨɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 

ɛɨɥɶɲɢɧɫɬɜɚ ɫɟɪɶɟɡɧɵɯ ɨɲɢɛɨɤ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɫɬɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɢɤɢ - ɷɬɨ 

ɪɟɤɨɦɟɧɞɚɰɢɢ, ɫɨɜɟɬɵ ɢ ɩɪɚɜɢɥɚ ɩɨ ɤɨɬɨɪɵɦ ɫɬɨɢɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɬɟɫɬ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ [2]. ɇɨ ɬɟɦ ɧɟ ɦɟɧɟɟ ɫɥɟɞɨɜɚɧɢɟ ɷɬɢɦ 

ɬɟɯɧɢɤɚɦ ɩɪɢɜɟɞɟɬ ɤ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɦɭ ɬɟɫɬɢɪɨɜɚɧɢɟ ɉɈ. Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧɵ 

ɛɚɡɨɜɵɟ ɬɟɯɧɢɤɢ ɬɟɫɬ-ɞɢɡɚɣɧɚ: 

1. Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

  ɚ. Ʉɥɚɫɫɵ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ; 

  b. Ƚɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ. 

2. Ɍɚɛɥɢɰɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

3. Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ. 

4. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ. 
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1.2.1 Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ  
 

Ⱦɨɦɟɧɧɵɟ ɚɧɚɥɢɡ - ɹɜɥɹɟɬɫɹ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɨɛɥɚɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ. 

Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ — ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɬɟɪɦɢɧ — ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ 

ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɨɣ [5]. ȼ ɞɨɦɟɧɧɨɦ ɚɧɚɥɢɡɟ ɩɪɨɝɪɚɦɦɚ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɮɭɧɤɰɢɹ ɦɧɨɝɢɯ ɩɟɪɟɦɟɧɧɵɯ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ 

ɩɪɢɧɢɦɚɟɬ ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ. Ʉɚɠɞɨɟ ɬɚɤɨɟ ɦɧɨɠɟɫɬɜɨ ɦɨɠɧɨ 

ɪɚɡɛɢɬɶ ɤɚɤ ɦɢɧɢɦɭɦ ɧɚ ɞɜɚ ɤɥɚɫɫɚ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ — ɜɚɥɢɞɧɵɟ ɢ 

ɧɟɜɚɥɢɞɧɵɟ ɡɧɚɱɟɧɢɹ [6, 8]. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɨɛɥɚɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɬɪɢ ɲɚɝɚ: 

- ɜɵɞɟɥɟɧɢɟ ɩɨɞɨɛɥɚɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɜɫɟ ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ 

ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɩɪɢɜɨɞɹɬ ɤ ɨɞɢɧɚɤɨɜɨɦɭ ɩɨɜɟɞɟɧɢɸ ɩɪɨɝɪɚɦɦɵ (ɞɥɹ 

ɫɨɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɬɟɫɬɨɜ); 

- ɜɵɛɨɪ ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ 

(ɜ ɬ.ɱ. ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɨɲɢɛɨɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɬɟɦ, ɱɬɨ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɞɚɧɚ ɧɟɜɟɪɧɨ); 

- ɫɨɱɟɬɚɧɢɟ ɷɬɢɯ ɡɧɚɱɟɧɢɣ (ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɬɟɫɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɢ 

ɜɵɹɜɥɟɧɢɹ ɨɲɢɛɨɤ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɦɟɬɪɨɜ). 

  

Ʉɥɚɫɫɵ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ 

Ɍɟɨɪɢɹ ɪɚɡɛɢɟɧɢɹ ɧɚ ɤɥɚɫɫɵ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ, ɩɪɟɞɥɨɠɟɧɧɚɹ 

Ƚɥɟɧɮɨɪɞɨɦ Ɇɚɣɟɪɫɨɦ (Glenford Myers) [22], ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɫɨɤɪɚɳɟɧɢɟ 

ɨɛɳɟɝɨ ɱɢɫɥɚ ɧɟɨɛɯɨɞɢɦɵɯ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ ɩɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɜɯɨɞɧɵɯ 

ɭɫɥɨɜɢɣ ɧɚ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɤɥɚɫɫɨɜ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ. ɋɨɡɞɚɟɬɫɹ ɞɜɚ ɬɢɩɚ 

ɤɥɚɫɫɨɜ: ɞɨɩɭɫɬɢɦɵɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ 

ɞɨɩɭɫɬɢɦɵɣ ɤɥɚɫɫ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɡɚɧɨɫɹɬɫɹ ɜ ɧɟɞɨɩɭɫɬɢɦɵɣ ɤɥɚɫɫ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ. 

ɇɟɫɤɨɥɶɤɨ ɩɪɨɫɬɵɯ ɩɪɚɜɢɥ: 

ȿɫɥɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚ — ɞɢɚɩɚɡɨɧ, ɬɨ ɢɦɟɟɬ ɫɦɵɫɥ 

ɜɵɞɟɥɟɧɢɟ ɬɪɟɯ ɤɥɚɫɫɨɜ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ: ɫɥɟɜɚ ɨɬ ɞɢɚɩɚɡɨɧɚ (ɧɟɜɚɥɢɞɧɵɟ 
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ɡɧɚɱɟɧɢɹ), ɫɚɦ ɞɢɚɩɚɡɨɧ (ɜɚɥɢɞɧɵɟ ɡɧɚɱɟɧɢɹ) ɢ ɫɩɪɚɜɚ ɨɬ ɞɢɚɩɚɡɨɧɚ (ɫɧɨɜɚ 

ɧɟɜɚɥɢɞɧɵɟ). ɉɪɢ ɜɵɞɟɥɟɧɢɢ ɤɥɚɫɫɨɜ ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɤɥɸɱɚɸɳɢɟ 

ɝɪɚɧɢɰɵ ɫ ɰɟɥɶɸ ɨɞɧɨɡɧɚɱɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ: ɨɞɧɨ ɢ ɬɨ ɠɟ ɡɧɚɱɟɧɢɟ ɧɟ ɦɨɠɟɬ 

ɨɬɧɨɫɢɬɶɫɹ ɤ ɞɜɭɦ ɤɥɚɫɫɚɦ ɨɞɧɨɜɪɟɦɟɧɧɨ. 

ȿɫɥɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ — ɧɚɛɨɪ ɧɟɭɩɨɪɹɞɨɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɬɨ ɜɫɟɝɞɚ 

ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɤɚɤ ɦɢɧɢɦɭɦ ɞɜɚ ɤɥɚɫɫɚ — ɜɚɥɢɞɧɵɟ ɢ ɧɟɜɚɥɢɞɧɵɟ ɡɧɚɱɟɧɢɹ 

[9]. ɉɨɥɭɱɟɧɧɨɟ ɪɚɡɛɢɟɧɢɟ ɦɨɠɧɨ «ɞɪɨɛɢɬɶ» ɞɚɥɶɲɟ. ɇɚɩɪɢɦɟɪ, ɦɧɨɠɟɫɬɜɨ 

ɥɚɬɢɧɫɤɢɯ ɛɭɤɜ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ ɞɜɚ ɩɨɞɦɧɨɠɟɫɬɜɚ: ɥɚɬɢɧɢɰɚ ɜ ɜɟɪɯɧɟɦ ɢ 

ɧɢɠɧɟɦ ɪɟɝɢɫɬɪɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɩɪɢɦɟɪɟ ɜɵɲɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɱɟɜɢɞɧɵɣ ɫɩɨɫɨɛ ɞɪɨɛɥɟɧɢɹ ɧɚ 

ɩɨɞɤɥɚɫɫɵ, ɧɨ ɨɧ ɧɟ ɟɞɢɧɫɬɜɟɧɧɵɣ. Ɍɚɤɨɟ ɪɚɡɛɢɟɧɢɟ ɧɟ ɜɫɟɝɞɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɫ ɟɝɨ ɩɨɦɨɳɶɸ ɧɟ ɬɚɤ ɭɠ ɱɚɫɬɨ ɧɚɯɨɞɹɬɫɹ ɨɲɢɛɤɢ. ȼɨɬ 

ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɩɪɢɟɦɵ: 

- ɩɨ ɱɚɫɬɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɟɱɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ (ɧɚɩɪɢɦɟɪ, ɞɥɹ 

ɩɚɪɚɦɟɬɪɨɜ ɬɢɩɚ ɥɨɝɢɧɚ ɢ ɩɚɪɨɥɹ ɦɨɠɟɬ ɢɦɟɬɶ ɫɦɵɫɥ ɜɵɞɟɥɟɧɢɟ ɜ ɨɬɞɟɥɶɧɵɣ 

ɤɥɚɫɫ ɫɢɦɜɨɥɨɜ «qwertyQWERTY1234567980»); 

- ɫɥɭɱɚɣɧɵɟ ɪɚɜɧɵɟ ɩɨ ɪɚɡɦɟɪɭ ɩɨɞɤɥɚɫɫɵ (ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɧɨɝɨ 

ɬɟɫɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ, ɟɫɥɢ ɧɟɬ ɧɢɤɚɤɢɯ ɞɪɭɝɢɯ ɥɨɝɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ ɜɵɩɨɥɧɢɬɶ 

ɪɚɡɛɢɟɧɢɟ ɧɚ ɩɨɞɤɥɚɫɫɵ). 

Ɋɚɡɥɢɱɚɸɬ ɥɢɧɟɣɧɵɟ (ɭɩɨɪɹɞɨɱɟɧɧɵɟ) ɢ ɧɟɥɢɧɟɣɧɵɟ 

(ɧɟɭɩɨɪɹɞɨɱɟɧɧɵɟ) ɤɥɚɫɫɵ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ. Ɉɱɟɜɢɞɧɨ, ɤ ɩɨɫɥɟɞɧɢɦ 

ɧɟɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɚɧɚɥɢɡ ɝɪɚɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ, ɬ.ɟ. ɧɟɬ ɥɨɝɢɱɟɫɤɨɝɨ 

ɫɩɨɫɨɛɚ ɜɵɞɟɥɢɬɶ ɷɥɟɦɟɧɬɵ, ɫ ɛɨɥɶɲɟɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɢɜɨɞɹɳɢɟ ɤ ɨɲɢɛɤɟ. 

ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɤɥɚɫɫɚ ɦɨɠɟɬ ɛɵɬɶ ɦɧɨɠɟɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɫɢɦɜɨɥɨɜ, 

ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɜɟɫɬɢ ɫ ɤɥɚɜɢɚɬɭɪɵ. Ⱦɥɹ ɞɪɨɛɥɟɧɢɹ ɬɚɤɨɝɨ ɤɥɚɫɫɚ ɦɨɠɟɬ 

ɩɪɢɝɨɞɢɬɶɫɹ ɜɬɨɪɨɣ ɩɪɢɟɦ. ȼɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɛɭɞɟɬ 

ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɤɥɚɫɫɨɜ, ɤɨɬɨɪɵɟ ɩɥɚɧɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɫɬɢɪɨɜɚɧɢɢ: ɢɡ 

ɤɚɠɞɨɝɨ ɛɭɞɟɬ ɜɡɹɬɨ ɩɨ ɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ. 



15 

 

Ɍɢɩɢɱɧɵɟ ɨɲɢɛɤɢ ɷɬɨɝɨ ɷɬɚɩɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɛɥɚɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ: 

ɫɥɢɲɤɨɦ ɦɧɨɝɨ ɢɥɢ ɫɥɢɲɤɨɦ ɦɚɥɨ ɤɥɚɫɫɨɜ, ɤɥɚɫɫɵ ɜɵɞɟɥɟɧɵ ɧɟɩɪɚɜɢɥɶɧɨ (ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɩɪɨɝɪɚɦɦɵ). 

ɉɪɢɡɧɚɤɢ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɬɟɫɬɨɜ:  

- ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɢɫɤ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɨɲɢɛɤɢ; 

- ɟɫɥɢ ɨɞɢɧ ɢɡ ɬɟɫɬɨɜ ɨɛɧɚɪɭɠɢɜɚɟɬ ɨɲɢɛɤɭ, ɞɪɭɝɢɟ ɫɤɨɪɟɟ ɜɫɟɝɨ, ɬɨɠɟ 

ɟё ɨɛɧɚɪɭɠɚɬ; 

- ɟɫɥɢ ɨɞɢɧ ɢɡ ɬɟɫɬɨɜ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɬ ɨɲɢɛɤɭ, ɞɪɭɝɢɟ, ɫɤɨɪɟɟ ɜɫɟɝɨ, 

ɬɨɠɟ ɟё ɧɟ ɨɛɧɚɪɭɠɚɬ; 

- ɬɟɫɬɵ ɢɫɩɨɥɶɡɭɸɬ ɫɯɨɠɢɟ ɧɚɛɨɪɵ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ; 

- ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɦɵ ɫɨɜɟɪɲɚɟɦ ɨɞɧɢ ɢ ɬɟ ɠɟ ɨɩɟɪɚɰɢɢ; 

- ɬɟɫɬɵ ɝɟɧɟɪɢɪɭɸɬ ɨɞɢɧɚɤɨɜɵɟ ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɥɢ ɩɪɢɜɨɞɹɬ 

ɩɪɢɥɨɠɟɧɢɟ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɫɨɫɬɨɹɧɢɟ; 

- ɜɫɟ ɬɟɫɬɵ ɩɪɢɜɨɞɹɬ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ 

ɨɲɢɛɨɤ; 

- ɧɢ ɨɞɢɧ ɢɡ ɬɟɫɬɨɜ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ 

ɨɲɢɛɨɤ. 

ɉɨɥɶɡɚ ɪɚɫɤɥɚɞɵɜɚɧɢɹ ɡɧɚɱɟɧɢɣ ɜɜɨɞɚ ɧɚ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɤɥɚɫɫɵ ɫɨɫɬɨɢɬ 

ɜ ɬɨɦ, ɱɬɨ ɦɵ ɨɬɫɟɢɜɚɟɦ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɜɜɨɞɚ, ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɤɨɬɨɪɵɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɫɬɨ ɛɟɫɫɦɵɫɥɟɧɧɨ. 

 

ȼɵɛɨɪ ɡɧɚɱɟɧɢɣ  

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɡɚɜɟɪɲɟɧɨ ɪɚɡɛɢɟɧɢɟ ɧɚ ɤɥɚɫɫɵ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɡɧɚɱɟɧɢɹ ɢɡ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɬɟɫɬɚɯ. Ⱥɧɚɥɢɡ ɝɪɚɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ — ɬɨɥɶɤɨ ɨɞɢɧ ɢɡ 

ɫɩɨɫɨɛɨɜ, ɩɪɢɱɟɦ ɩɨɞɯɨɞɹɳɢɣ ɬɨɥɶɤɨ ɞɥɹ ɥɢɧɟɣɧɵɯ ɤɥɚɫɫɨɜ. ɑɬɨ ɠɟ 

ɩɪɟɞɩɪɢɧɹɬɶ ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ? 

Сɥɭɱɚɣɧɵɣ ɜɵɛɨɪ. Ʉɪɚɣɧɟ ɠɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɩɪɢ ɤɚɠɞɨɦ ɫɥɟɞɭɸɳɟɦ 

ɜɵɩɨɥɧɟɧɢɢ ɬɟɫɬɚ ɧɚɭɝɚɞ ɜɵɛɢɪɚɥɨɫɶ ɤɚɤɨɟ-ɬɨ ɞɪɭɝɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɤɥɚɫɫɚ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫɥɭɱɚɣɧɵɣ ɜɵɛɨɪ ɫ ɜɨɡɜɪɚɬɨɦ (ɡɧɚɱɟɧɢɟ, 
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ɜɵɛɪɚɧɧɨɟ ɪɚɧɟɟ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɨ ɩɨɜɬɨɪɧɨ ɫ ɬɨɣ ɠɟ ɜɟɪɨɹɬɧɨɫɬɶɸ) ɢɥɢ 

ɛɟɡ ɜɨɡɜɪɚɬɚ (ɡɧɚɱɟɧɢɟ, ɜɵɛɪɚɧɧɨɟ ɪɚɧɟɟ, ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ ɜɵɛɪɚɧɨ, ɬɟɦ 

ɫɚɦɵɦ ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɛɨɪɚ ɨɫɬɚɜɲɢɯɫɹ ɜ ɤɥɚɫɫɟ ɡɧɚɱɟɧɢɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ). 

Пɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɪɚɡɛɢɟɧɢɟ. ȿɫɬɶ ɪɚɡɧɵɟ ɚɥɝɨɪɢɬɦɵ, ɨɫɧɨɜɧɚɹ ɰɟɥɶ 

ɤɨɬɨɪɵɯ — ɭɦɟɧɶɲɢɬɶ ɪɢɫɤ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɧɚ ɤɥɚɫɫɵ 

ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɛɪɚɬɶ ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ ɢɡ ɤɚɠɞɨɝɨ 

ɤɥɚɫɫɚ (ɱɢɫɥɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɨɥɟɡɧɨɫɬɢ ɬɨɣ ɢɥɢ ɢɧɨɣ ɮɭɧɤɰɢɢ 

ɩɪɨɝɪɚɦɦɵ). Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ: ɜɡɹɬɶ ɢɡ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ ɧɟ ɮɢɤɫɢɪɨɜɚɧɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ, ɚ ɮɢɤɫɢɪɨɜɚɧɧɭɸ ɱɚɫɬɶ ɤɥɚɫɫɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ 

ɤɥɚɫɫɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɛɨɥɶɲɟ ɷɥɟɦɟɧɬɨɜ, ɩɨɥɭɱɢɬɫɹ ɛɨɥɶɲɟ ɬɟɫɬɨɜ. 

Аɧɚɥɢɡ ɝɪɚɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɚɹ ɢɞɟɹ ɷɬɨɣ 

ɬɟɯɧɢɤɢ — ɜɵɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɨɲɢɛɤɚɦ ɫ ɛɨɥɶɲɟɣ 

ɜɟɪɨɹɬɧɨɫɬɶɸ, ɱɟɦ ɞɪɭɝɢɟ. ɗɬɚ ɬɟɯɧɢɤɚ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɷɥɟɦɟɧɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɪɨɝɪɚɦɦɵ. Ʉɪɨɦɟ ɱɢɫɥɨɜɵɯ ɝɪɚɧɢɰ 

ɞɢɚɩɚɡɨɧɨɜ ɫɬɨɢɬ ɩɨɦɧɢɬɶ ɨ ɜɪɟɦɟɧɧɵɯ ɝɪɚɧɢɰɚɯ (ɧɚɩɪɢɦɟɪ, ɫɪɨɤ ɛɟɫɩɥɚɬɧɨɝɨ 

ɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɨɣ), ɝɪɚɧɢɰɚɯ ɰɢɤɥɨɜ (ɤɨɥɢɱɟɫɬɜɨ ɧɟɩɪɚɜɢɥɶɧɵɯ ɜɜɨɞɨɜ 

ɩɚɪɨɥɹ), ɝɪɚɧɢɰɚɯ ɬɢɩɨɜ (ɞɚɠɟ ɟɫɥɢ ɫɨɝɥɚɫɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɦɨɠɧɨ ɜ 

ɧɟɤɨɬɨɪɨɟ ɩɨɥɟ ɦɨɠɧɨ ɜɜɟɫɬɢ ɧɢɱɟɦ ɧɟ ɨɝɪɚɧɢɱɟɧɧɨɟ ɫɜɟɪɯɭ ɰɟɥɨɟ ɱɢɫɥɨ, ɷɬɨ 

ɱɢɫɥɨ ɬɚɤ ɢɥɢ ɢɧɚɱɟ ɛɭɞɟɬ ɨɝɪɚɧɢɱɟɧɨ — ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ 

ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɬɢɩɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɣ ɜɵɛɪɚɥ ɩɪɨɝɪɚɦɦɢɫɬ ɜ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ 

ɮɭɧɤɰɢɢ). ȿɫɬɶ ɢ ɞɪɭɝɢɟ ɝɪɚɧɢɰɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɜɢɞɚɦɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ — ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɤɨɧɮɢɝɭɪɚɰɢɣ. 

Эɦɩɢɪɢɱɟɫɤɨɟ ɡɧɚɧɢɟ. ɇɟɤɨɬɨɪɵɟ ɡɧɚɱɟɧɢɹ ɦɨɝɭɬ ɜɵɛɢɪɚɬɶɫɹ ɱɚɳɟ 

ɞɪɭɝɢɯ ɢɥɢ ɩɪɟɞɩɨɥɚɝɚɬɶ ɨɫɨɛɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɢɡɧɟɫ-ɥɨɝɢɤɢ 

ɩɪɢɥɨɠɟɧɢɹ. ɂɞɟɢ ɬɚɤɢɯ ɬɟɫɬɨɜ ɦɨɠɟɬ ɩɨɞɫɤɚɡɚɬɶ ɱɟɥɨɜɟɤ, ɯɨɪɨɲɨ 

ɨɪɢɟɧɬɢɪɭɸɳɢɣɫɹ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɨɝɪɚɦɦɵ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɝɪɚɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɜɵɞɟɥɟɧɢɢ ɤɥɚɫɫɨɜ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ 

ɞɥɹ ɱɢɫɥɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɥɟɞɭɟɬ ɭɞɟɥɢɬɶ ɨɫɨɛɟɧɧɨɟ ɜɧɢɦɚɧɢɟ ɪɟɡɭɥɶɬɚɬɭ 

ɜɵɱɢɫɥɟɧɢɣ. Ɍɚɤɨɟ ɪɚɡɛɢɟɧɢɟ ɢ ɜɵɛɨɪ ɡɧɚɱɟɧɢɣ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɦɨɠɟɬ 

ɧɚɣɬɢ ɜɚɠɧɵɟ ɨɲɢɛɤɢ. Ʉɚɤɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɨɛɥɚɫɬɶ 
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ɡɧɚɱɟɧɢɣ, ɬ.ɟ. ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɣ, ɢ ɤɚɤɢɟ ɡɧɚɱɟɧɢɹ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ 

ɩɪɢɧɢɦɚɬɶ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ? Ʉɚɤɢɟ ɧɭɠɧɨ ɡɚɞɚɬɶ ɡɧɚɱɟɧɢɹ ɧɚ ɜɯɨɞ, ɱɬɨɛɵ 

ɜɵɣɬɢ ɡɚ ɝɪɚɧɢɰɵ ɷɬɨɣ ɨɛɥɚɫɬɢ? ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ ɞɨɥɠɟɧ 

ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɦ, ɫɬɨɢɬ ɜɵɞɟɥɢɬɶ ɬɪɢ ɤɥɚɫɫɚ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ: 

- ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɟɡɭɥɶɬɚɬ ɫɬɪɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɵɣ 

(ɜɚɥɢɞɧɵɣ ɤɥɚɫɫ); 

- ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɟɡɭɥɶɬɚɬ ɪɚɜɟɧ ɧɭɥɸ (ɧɟɜɚɥɢɞɧɵɣ 

ɤɥɚɫɫ); 

- ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɟɡɭɥɶɬɚɬ ɨɬɪɢɰɚɬɟɥɟɧ (ɧɟɜɚɥɢɞɧɵɣ 

ɤɥɚɫɫ). 

Ɇɨɠɟɬ ɨɤɚɡɚɬɶɫɹ, ɱɬɨ ɡɧɚɱɟɧɢɹ, ɨɤɚɡɚɜɲɢɟɫɹ ɩɪɢ ɬɚɤɨɦ ɪɚɡɛɢɟɧɢɢ ɜ 

ɧɟɜɚɥɢɞɧɵɯ ɤɥɚɫɫɚɯ, ɪɚɡɪɟɲɟɧɵ ɞɥɹ ɜɜɨɞɚ ɫɨɝɥɚɫɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ. ɗɬɨ ɦɨɠɟɬ 

ɛɵɬɶ ɨɲɢɛɤɨɣ ɫɨɫɬɚɜɥɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɧɚ ɤɨɬɨɪɭɸ ɫɬɨɢɬ ɭɤɚɡɚɬɶ ɛɢɡɧɟɫ-

ɚɧɚɥɢɬɢɤɚɦ. 

  

1.2.2 Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ  

 

Ⱦɟɮɟɤɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɦɨɠɧɨ ɩɨɞɟɥɢɬɶ ɧɚ ɬɟ, ɤɨɬɨɪɵɟ 

ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɤɨɧɤɪɟɬɧɨɦ ɡɧɚɱɟɧɢɢ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɢ ɬɟ, ɞɥɹ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɬɨɪɵɯ ɧɭɠɧɨ ɫɨɱɟɬɚɧɢɟ ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɛɨɥɟɟ ɱɟɦ 

ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɫɥɟɞɧɢɯ ɩɪɢɦɟɧɹɸɬ ɤɨɦɛɢɧɚɬɨɪɧɵɟ 

ɬɟɯɧɢɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɨɞɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɨɩɚɪɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

(pairwise).  

Ʉɨɦɛɢɧɚɬɨɪɧɵɟ ɬɟɯɧɢɤɢ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ, ɤɨɝɞɚ ɜɵɞɟɥɟɧɵ ɤɥɚɫɫɵ 

ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɢ ɜɵɛɪɚɧɵ ɡɧɚɱɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ 

ɛɭɞɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɬɟɫɬɵ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ [25]. Ⱦɥɹ 

ɫɨɫɬɚɜɥɟɧɢɹ ɤɨɦɛɢɧɚɰɢɣ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɫɬɪɚɬɟɝɢɹɦɢ: 

- «ɫɥɚɛɨɟ» vs. «ɫɢɥɶɧɨɟ» ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ — ɫɥɚɛɨɟ ɩɨɡɜɨɥɢɬ ɫɨɫɬɚɜɢɬɶ 

ɦɢɧɢɦɭɦ ɬɟɫɬɨɜ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɜɫɟɯ ɞɟɮɟɤɬɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɧɚ ɤɨɧɤɪɟɬɧɨɦ 
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ɡɧɚɱɟɧɢɢ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɫɢɥɶɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ 

ɞɟɮɟɤɬɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɧɚ «ɫɬɵɤɟ» ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ; 

- «ɧɨɪɦɚɥɶɧɨɟ» vs. «ɧɚɞɟɠɧɨɟ» ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ — ɧɨɪɦɚɥɶɧɨɟ 

ɢɫɩɨɥɶɡɭɟɬ ɬɨɥɶɤɨ ɜɚɥɢɞɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɛɪɚɧɧɵɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ, 

ɧɚɞɟɠɧɨɟ — ɜɫɟ. 

ɗɬɨ ɧɟɡɚɜɢɫɢɦɵɟ ɜɡɚɢɦɨɞɨɩɨɥɧɹɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬ.ɟ., ɧɚɩɪɢɦɟɪ, 

ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɫɥɚɛɨɟ ɧɨɪɦɚɥɶɧɨɟ ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ. Ɍɚɤɚɹ ɫɬɪɚɬɟɝɢɹ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɫɬɨɜ, ɜ ɤɨɬɨɪɵɯ ɯɨɬɹ ɛɵ ɨɞɢɧ ɪɚɡ ɜɫɬɪɟɱɚɸɬɫɹ ɜɫɟ 

ɜɚɥɢɞɧɵɟ ɡɧɚɱɟɧɢɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɜɵɛɪɚɧɧɨɝɨ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ.  

ɉɪɢɦɟɪ: 

- ɩɚɪɚɦɟɬɪ Ⱥ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɜɚɥɢɞɧɵɟ ɡɧɚɱɟɧɢɹ ɚ1, ɚ2, ɚ3 ɢ 

ɧɟɜɚɥɢɞɧɵɟ ɚ4, ɚ5; 

- ɩɚɪɚɦɟɬɪ B ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɜɚɥɢɞɧɨɟ ɡɧɚɱɟɧɢɟ b1 ɢ ɧɟɜɚɥɢɞɧɵɟ b2, 

b3, b4; 

- ɩɚɪɚɦɟɬɪ ɋ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɜɚɥɢɞɧɵɟ ɡɧɚɱɟɧɢɹ ɫ2, ɫ3 ɢ ɫ4 ɢ 

ɧɟɜɚɥɢɞɧɨɟ ɫ1.  

ɋɥɚɛɨɟ ɧɨɪɦɚɥɶɧɨɟ ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ ɜɵɞɚɫɬ ɬɚɤɢɟ ɬɟɫɬɵ: 

- ɚ1, b1, c1; 

- ɚ2, b1, c2; 

- ɚ3, b1, c3; 

- ɚ1, b1, c4. 

ɋɢɥɶɧɨɟ ɧɨɪɦɚɥɶɧɨɟ ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ — ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɤɨɦɛɢɧɚɰɢɢ 

ɜɚɥɢɞɧɵɯ ɡɧɚɱɟɧɢɣ ɤɚɠɞɨɝɨ ɢɡ ɩɚɪɚɦɟɬɪɨɜ: 

- ɚ1, b1, c1; 

- ɚ1, b1, c2; 

- ɚ1, b1, c3; 

- ɚ1, b1, c4; 

- ɚ2, b1, c1; 

- ɚ2, b1, c2; 

- ɚ2, b1, c3; 
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- ɚ2, b1, c4; 

- ɚ3, b1, c1; 

- ɚ3, b1, c2; 

- ɚ3, b1, c3; 

- ɚ3, b1, c4. 

Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɧɚɛɨɪɵ ɬɟɫɬɨɜ, ɢɫɩɨɥɶɡɭɹ ɫɬɪɚɬɟɝɢɢ 

ɫɥɚɛɨɝɨ ɧɚɞɟɠɧɨɝɨ ɢ ɫɢɥɶɧɨɝɨ ɧɚɞɟɠɧɨɝɨ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ (ɩɨɩɪɨɛɭɣɬɟ 

ɫɞɟɥɚɬɶ ɷɬɨ ɞɥɹ ɩɪɢɦɟɪɚ ɜɵɲɟ). 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɢɥɶɧɨɝɨ ɢ/ɢɥɢ ɧɚɞɟɠɧɨɝɨ 

ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜ ɛɭɞɟɬ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɬɶ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɤɨɥɢɱɟɫɬɜɚ ɡɧɚɱɟɧɢɣ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɢ, ɤɨɧɟɱɧɨ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɤɨɥɢɱɟɫɬɜɚ ɫɚɦɢɯ ɩɚɪɚɦɟɬɪɨɜ. Ɍɟɯɧɢɤɚ ɩɨɩɚɪɧɨɝɨ ɩɟɪɟɛɨɪɚ (pairwise) — ɨɞɢɧ 

ɢɡ ɫɩɨɫɨɛɨɜ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜ, ɩɪɢ ɷɬɨɦ ɩɨɩɵɬɚɜɲɢɫɶ ɫɨɯɪɚɧɢɬɶ 

ɤɚɱɟɫɬɜɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɬ.ɟ. ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ 

ɨɲɢɛɨɤ. ɇɨ ɩɪɢɦɟɧɹɹ ɷɬɭ ɬɟɯɧɢɤɭ, ɜɚɠɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɨɲɢɛɤɢ ɧɚ ɫɬɵɤɟ 

ɛɨɥɟɟ ɱɟɦ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɫɬɚɧɭɬɫɹ ɧɟɧɚɣɞɟɧɧɵɦɢ. 

Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜ — ɭɡɧɚɬɶ, ɟɫɬɶ ɥɢ 

ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɢ ɭɱɟɫɬɶ ɷɬɨ ɜ ɬɟɫɬɚɯ [22]. ɗɬɨ 

ɜɨɡɦɨɠɧɨ ɞɚɥɟɤɨ ɧɟ ɜɫɟɝɞɚ: ɱɚɫɬɨ ɬɟɫɬɢɪɨɜɚɧɢɟ ɱɟɪɧɨɝɨ ɹɳɢɤɚ ɧɟ ɩɨɡɜɨɥɹɟɬ 

«ɡɚɝɥɹɧɭɬɶ ɜɧɭɬɪɶ». ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɩɨɩɵɬɚɬɶɫɹ ɜɵɹɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɢ 

ɷɦɩɢɪɢɱɟɫɤɢ ɢ ɭɱɟɫɬɶ ɢɯ ɜ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɬɟɫɬɚɯ. Ɉɞɧɚɤɨ, ɟɫɬɶ ɪɢɫɤ 

ɨɲɢɛɢɬɶɫɹ ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɬɚɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ. 

Ʉɨɦɛɢɧɚɬɨɪɧɵɟ ɬɟɫɬɵ ɦɨɠɧɨ ɢ ɧɭɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ. 
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1.2.3 Ɍɚɛɥɢɰɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ 

 

Ɍɚɛɥɢɰɚ ɪɟɲɟɧɢɣ — ɫɩɨɫɨɛ ɤɨɦɩɚɤɬɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɫɨ 

ɫɥɨɠɧɨɣ ɥɨɝɢɤɨɣ; ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɭɩɨɪɹɞɨɱɟɧɢɹ ɫɥɨɠɧɵɯ ɛɢɡɧɟɫ ɬɪɟɛɨɜɚɧɢɣ, 

ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɩɪɨɞɭɤɬɟ. ɗɬɨ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ 

ɦɧɨɠɟɫɬɜɨɦ ɭɫɥɨɜɢɣ ɢ ɞɟɣɫɬɜɢɣ. 

ȼ ɬɚɛɥɢɰɚɯ ɪɟɲɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɛɨɪ ɭɫɥɨɜɢɣ, ɨɞɧɨɜɪɟɦɟɧɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɩɪɢɜɟɫɬɢ ɤ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɞɟɣɫɬɜɢɸ. 

Ɍɚɛɥɢɰɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (decision tables/ cause-effect tables) 

ɩɪɢɦɟɧɹɸɬɫɹ: ɜ ɫɥɭɱɚɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢɫɯɨɞɹɳɢɯ ɞɚɧɧɵɯ ɢɥɢ ɩɨɜɟɞɟɧɢɹ 

ɩɪɨɝɪɚɦɦɵ ɨɬ ɤɨɦɛɢɧɚɰɢɣ ɡɧɚɱɟɧɢɣ ɜɯɨɞɹɳɢɯ ɞɚɧɧɵɯ ɩɪɢ ɩɪɨɜɟɪɤɟ “ɛɢɡɧɟɫ-

ɩɪɚɜɢɥ” [9]. 

Decision Table ɨɩɢɫɵɜɚɸɬ ɥɨɝɢɤɭ ɩɪɢɥɨɠɟɧɢɹ ɨɫɧɨɜɵɜɚɹɫɶ ɫɭɳɧɨɫɬɹɯ 

(ɫɜɨɣɫɬɜɚ/ɭɫɥɨɜɢɹ) ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ. Ʉɚɠɞɚɹ decision table ɞɨɥɠɧɚ 

ɨɩɢɫɵɜɚɬɶ 1 ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ. ɒɚɛɥɨɧ ɬɚɛɥɢɰɵ ɪɟɲɟɧɢɣ ɫɥɟɞɭɸɳɢɣ: 
Ɍɚɛɥɢɰɚ 1 - ɒɚɛɥɨɧ ɬɚɛɥɢɰɵ ɪɟɲɟɧɢɣ 

  ɉɪɚɜɢɥɨ 1 ɉɪɚɜɢɥɨ 2 ... ɉɪɚɜɢɥɨ N 

ɋɭɳɧɨɫɬɶ         

ɋɭɳɧɨɫɬɶ 1         

...         

ɋɭɳɧɨɫɬɶ M         

Ⱦɟɣɫɬɜɢɟ         

Ⱦɟɣɫɬɜɢɟ 1         

...         

Ⱦɟɣɫɬɜɢɟ K         
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ɋɭɳɧɨɫɬɶ(conditions) ɨɬ 1 ɞɨ m - ɷɬɨ ɪɚɡɧɵɟ ɫɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ, ɨɧɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɬɚɛɥɢɰɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɜɟɫɬɢ ɜ ɫɢɫɬɟɦɭ.  

Ⱦɟɣɫɬɜɢɹ(actions) ɨɬ 1 ɞɨ n - ɷɬɨ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɫ 

ɭɤɚɡɚɧɧɨɣ ɤɨɦɛɢɧɚɰɢɟɣ ɫɭɳɧɨɫɬɟɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɜɫɟɯ 

ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɫɭɳɧɨɫɬɟɣ, ɞɟɣɫɬɜɢɹ ɩɪɢɧɢɦɚɸɬ ɧɭɠɧɵɟ ɡɧɚɱɟɧɢɹ. Ʉɚɠɞɨɟ 

ɩɪɚɜɢɥɨ ɨɩɪɟɞɟɥɹɟɬ ɭɧɢɤɚɥɶɧɵɣ ɧɚɛɨɪ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜɫɟɯ ɫɜɨɣɫɬɜ, ɤɨɬɨɪɵɟ 

ɩɪɢɜɨɞɹɬ ɤ ɢɫɩɨɥɧɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɞɟɣɫɬɜɢɣ. 

 

1.2.4 Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ  

 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɨɫɬɨɹɧɢɹɦ ɫɭɳɧɨɫɬɢ ɜ ɹɜɧɨɦ ɜɢɞɟ 

ɧɟɬ, ɢ ɬɟɫɬɢɪɨɜɳɢɤɭ ɩɪɢɯɨɞɢɬɫɹ ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɢɯ ɫɚɦɨɦɭ, ɜɵɞɟɥɹɹ ɧɭɠɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɫɰɟɧɚɪɢɟɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ / user stories. 

State-Transition testing, ɤɚɤ ɢ decision tables testing, ɨɬɥɢɱɧɵɣ ɢɧɫɬɪɭɦɟɧɬ 

ɞɥɹ ɮɢɤɫɢɪɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɢ ɨɩɢɫɚɧɢɹ ɞɢɡɚɣɧɚ ɩɪɢɥɨɠɟɧɢɹ. ȼ ɨɬɥɢɱɢɢ ɨɬ 

Decision tables testing, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ ɤɨɧɤɪɟɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢɥɨɠɟɧɢɹ, 

State-Transition testing ɨɩɢɫɵɜɚɸɬ ɤɚɤ ɷɬɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɦɨɝɭɬ 

ɦɟɧɹɬɶɫɹ [19]. Ⱦɢɚɝɪɚɦɦɵ ɨɩɪɟɞɟɥɹɸɬ ɜɫɟ ɫɨɛɵɬɢɹ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜɨ 

ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ, ɢ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɪɟɚɝɢɪɭɟɬ ɧɚ ɷɬɢ ɫɨɛɵɬɢɹ. 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɢɬ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ: 

- ɫɨɫɬɨɹɧɢɟ (state) (ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɜ ɜɢɞɟ ɤɪɭɝɚ ɧɚ ɞɢɚɝɪɚɦɦɟ) - ɷɬɨ 

ɫɨɫɬɨɹɧɢɟ ɩɪɢɥɨɠɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɨɧɨ ɨɠɢɞɚɟɬ 1 ɢɥɢ ɛɨɥɟɟ ɫɨɛɵɬɢɣ. 

ɋɨɫɬɨɹɧɢɟ ɩɨɦɧɢɬ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɞɨ ɷɬɨɝɨ ɢ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ 

ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɩɨɥɭɱɟɧɧɵɟ ɫɨɛɵɬɢɹ. ɋɨɛɵɬɢɹ ɦɨɝɭɬ 

ɜɵɡɵɜɚɬɶ ɫɦɟɧɭ ɫɨɫɬɨɹɧɢɹ ɢ/ɢɥɢ ɢɧɢɰɢɢɪɨɜɚɬɶ ɞɟɣɫɬɜɢɹ; 

- ɩɟɪɟɯɨɞ (transition) (ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɜ ɜɢɞɟ ɫɬɪɟɥɤɢ ɧɚ ɞɢɚɝɪɚɦɦɟ) - 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɟɪɟɯɨɞ ɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɞɪɭɝɨɟ, ɩɪɨɢɫɯɨɞɹɳɢɣ ɩɨ ɫɨɛɵɬɢɸ; 

- ɫɨɛɵɬɢɟ (event) (ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɹɪɥɵɤɨɦ ɧɚɞ ɫɬɪɟɥɤɨɣ) - ɫɨɛɵɬɢɟ ɷɬɨ 

ɱɬɨ ɬɨ, ɱɬɨ ɡɚɫɬɚɜɥɹɟɬ ɩɪɢɥɨɠɟɧɢɟ ɩɨɦɟɧɹɬɶ ɫɜɨɟ ɫɨɫɬɨɹɧɢɟ. ɋɨɛɵɬɢɹ ɦɨɝɭɬ 

ɩɨɫɬɭɩɚɬɶ ɢɡɜɧɟ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɫɬɭɩɚɸɳɢɟ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ. Ɍɚɤ 
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ɠɟ ɫɚɦɨ ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɫɨɛɵɬɢɹ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɫɨɛɵɬɢɟ 

"ɢɫɬɟɤ ɬɚɣɦɟɪ". Ʉɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɫɨɛɵɬɢɟ ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶ 

ɫɨɫɬɨɹɧɢɟ ɢɥɢ ɨɫɬɚɬɶɫɹ ɜ ɬɨɦ ɠɟ ɫɨɫɬɨɹɧɢɢ ɢ/ɢɥɢ ɜɵɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɟ. 

ɋɨɛɵɬɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɩɚɪɚɦɟɬɪɵ, ɧɚɩɪɢɦɟɪ, ɫɨɛɵɬɢɟ "payMoney" ɦɨɠɟɬ ɢɦɟɬɶ 

ɩɚɪɚɦɟɬɪɵ "Cash", "Check", "Debit Card", ɢɥɢ "Credit Card"; 

- ɞɟɣɫɬɜɢɟ (action) (ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɨɫɥɟ "/" ɜ ɹɪɥɵɤɟ ɧɚɞ ɩɪɟɯɨɞɨɦ) - ɷɬɨ 

ɞɟɣɫɬɜɢɟ, ɢɧɢɰɢɢɪɨɜɚɧɧɨɟ ɫɦɟɧɨɣ ɫɨɫɬɨɹɧɢɹ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ "ɧɚɩɟɱɚɬɚɬɶ 

ɛɢɥɟɬ", "ɩɨɤɚɡɚɬɶ ɧɚ ɷɤɪɚɧɟ" ɢ ɞɪ. Ɉɛɵɱɧɨ ɞɟɣɫɬɜɢɹ ɫɨɡɞɚɸɬ ɱɬɨ ɬɨ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɜɵɯɨɞɧɵɦɢ/ɜɨɡɜɪɚɳɚɟɦɵɦɢ ɞɚɧɧɵɦɢ ɫɢɫɬɟɦɵ. Ⱦɟɣɫɬɜɢɹ ɜɨɡɧɢɤɚɸɬ 

ɩɪɢ ɩɟɪɟɯɨɞɚɯ, ɫɚɦɢ ɩɨ ɫɟɛɟ ɫɨɫɬɨɹɧɢɹ ɩɚɫɫɢɜɧɵ; 

- ɬɨɱɤɚ ɜɯɨɞɚ ɩɨɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɚɤ ɱɟɪɧɚɹ ɬɨɱɤɚ; 

- ɬɨɱɤɚ ɜɵɯɨɞɚ ɩɨɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɚɤ ɦɢɲɟɧɶ. 

 

ɉɪɨɟɤɬɢɪɨɜɚɬɶ ɬɟɫɬɵ ɩɨ ɞɢɚɝɪɚɦɦɚɦ ɫɨɫɬɨɹɧɢɣ 

State-Transition Diagrams ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɨ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɬɟɫɬ ɤɟɣɫɨɜ.  

ɉɪɨɫɬɵɟ ɩɨɡɢɬɢɜɧɵɟ ɬɟɫɬɵ ɩɨ ɞɢɚɝɪɚɦɦɚɦ ɫɨɫɬɨɹɧɢɣ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɩɪɨɜɟɪɤɭ ɜɚɥɢɞɧɵɯ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɫɨɫɬɨɹɧɢɹɦɢ, ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɵɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɹ, ɨɛɨɡɧɚɱɟɧɧɵɟ ɫɬɪɟɥɤɚɦɢ. ɇɟɝɚɬɢɜɧɵɟ ɬɟɫɬɵ – ɩɪɨɜɟɪɤɚ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɧɢɤɚɤɢɯ ɞɪɭɝɢɯ ɞɟɣɫɬɜɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɟɝɤɨ 

ɩɨɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɡɢɬɢɜɧɵɯ ɬɟɫɬɨɜ – ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɟɥɨɤ 

ɧɚ ɞɢɚɝɪɚɦɦɟ. Ʉɨɥɢɱɟɫɬɜɨ ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ ɬɨɠɟ ɧɟɫɥɨɠɧɨ ɩɨɞɫɱɢɬɚɬɶ:  𝑇− =  𝑁 − 𝑇+,                                                                                        (1) 

ɝɞɟ T- – ɤɨɥɢɱɟɫɬɜɨ ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ, N – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɬɨɹɧɢɣ, T+ – 

ɤɨɥɢɱɟɫɬɜɨ ɩɨɡɢɬɢɜɧɵɯ ɬɟɫɬɨɜ.  

Ɏɨɪɦɭɥɭ ɜɵɲɟ ɥɟɝɤɨ ɩɨɥɭɱɢɬɶ ɢɡ ɦɚɬɪɢɱɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɣ. Ɍɚɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɬɪɨɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

- ɦɚɬɪɢɰɚ ɤɜɚɞɪɚɬɧɚɹ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ 

ɫɨɫɬɨɹɧɢɣ ɧɚ ɞɢɚɝɪɚɦɦɟ; 

- ɫɬɪɨɤɢ ɛɭɞɭɬ ɨɛɨɡɧɚɱɚɬɶ ɢɫɯɨɞɹɳɢɟ ɫɬɪɟɥɤɢ, ɫɬɨɥɛɰɵ – ɜɯɨɞɹɳɢɟ; 
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- ɟɫɥɢ ɫɬɪɟɥɤɚ ɜɵɯɨɞɢɬ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 ɢ ɜɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 2, ɧɚ 

ɩɟɪɟɫɟɱɟɧɢɢ ɫɬɪɨɤɢ 1 ɢ ɫɬɨɥɛɰɚ 2 ɫɥɟɞɭɟɬ ɩɨɫɬɚɜɢɬɶ +. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɩɥɸɫɨɜ ɜ ɦɚɬɪɢɰɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɨɡɢɬɢɜɧɵɦ ɬɟɫɬɚɦ, ɚ ɩɭɫɬɵɯ ɹɱɟɟɤ – ɧɟɝɚɬɢɜɧɵɦ. ɂɯ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɜɵɲɟ. 

  

ɋɥɨɠɧɵɟ ɬɟɫɬɵ ɩɨ ɞɢɚɝɪɚɦɦɟ ɫɨɫɬɨɹɧɢɣ  

ɉɪɨɫɬɵɟ ɩɨɡɢɬɢɜɧɵɟ ɬɟɫɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ, ɤɚɤ ɨɩɢɫɚɧɨ ɜɵɲɟ, 

ɩɪɨɜɟɪɤɭ ɨɞɧɨɝɨ ɤɨɪɪɟɤɬɧɨɝɨ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɬɨɹɧɢɹɦɢ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɩɪɨɫɬɟɣɲɢɣ ɤɪɢɬɟɪɢɣ ɩɨɤɪɵɬɢɹ ɞɢɚɝɪɚɦɦɵ 

ɬɟɫɬɚɦɢ: ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɫɨɫɬɨɹɧɢɹɦɢ, ɢ 

ɨɛɴɟɤɬ ɩɨɛɵɜɚɥ ɜ ɤɚɠɞɨɦ ɫɨɫɬɨɹɧɢɢ ɯɨɬɹ ɛɵ ɨɞɢɧ ɪɚɡ. ɇɨ ɦɨɠɧɨ 

ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɛɨɥɟɟ ɫɥɨɠɧɵɟ ɫɰɟɧɚɪɧɵɟ ɬɟɫɬɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɛɨɥɟɟ ɱɟɦ 

ɨɞɧɨɝɨ ɩɟɪɟɯɨɞɚ. Ɍɚɤɢɟ ɬɟɫɬɵ ɦɨɝɭɬ ɛɵɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢ ɞɥɹ 

ɧɚɝɪɭɡɨɱɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ [20]. Ⱥɧɚɥɨɝɢɱɧɨ, ɦɨɠɧɨ ɡɚɞɚɬɶ ɛɨɥɟɟ ɫɢɥɶɧɵɟ 

ɤɪɢɬɟɪɢɢ ɩɨɤɪɵɬɢɹ ɬɟɫɬɚɦɢ: ɩɪɨɜɟɪɟɧɵ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɩɚɪɵ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ 

ɫɨɫɬɨɹɧɢɹɦɢ, ɬɪɨɣɤɢ ɢ ɬ.ɞ. (ɞɨ N-1, ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɬɨɹɧɢɣ ɨɛɴɟɤɬɚ). 

Ɍɚɤɨɟ ɩɨɤɪɵɬɢɟ ɧɚɡɵɜɚɟɬɫɹ ɩɨɤɪɵɬɢɟɦ ɩɟɪɟɯɨɞɨɦ ɑɚɭ ɢɥɢ ɩɨɤɪɵɬɢɟɦ N-1 

ɩɟɪɟɯɨɞɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɚɦɨɟ ɫɥɚɛɨɟ ɩɨɤɪɵɬɢɟ ɛɭɞɟɬ ɩɨɤɪɵɬɢɟɦ 0 

ɩɟɪɟɯɨɞɨɜ. 
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1.3 ɂɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɫɬ-ɤɟɣɫɨɜ 

 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɚɪɬɟɮɚɤɬɨɜ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɜɟɪɨɤ 

ɪɟɚɥɢɡɚɰɢɢ ɬɟɫɬɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ ɢɥɢ ɟё ɱɚɫɬɢ. 

Ɍɟɫɬɨɜɵɣ ɫɰɟɧɚɪɢɣ (test case) 
Ɍɟɫɬɨɜɵɣ ɫɰɟɧɚɪɢɣ (test case) ɢɥɢ ɬɟɫɬɨɜɵɣ ɫɥɭɱɚɣ — ɧɚɛɨɪ ɜɯɨɞɧɵɯ 

ɡɧɚɱɟɧɢɣ, ɩɪɟɞɭɫɥɨɜɢɣ ɜɵɩɨɥɧɟɧɢɹ, ɨɠɢɞɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɩɨɫɬɭɫɥɨɜɢɣ 

ɜɵɩɨɥɧɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɰɟɥɢ ɢɥɢ ɬɟɫɬɨɜɨɝɨ ɭɫɥɨɜɢɹ, 

ɬɚɤɢɯ ɤɚɤ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɭɬɢ ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɠɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɬɪɟɛɨɜɚɧɢɸ. [ISTQB] 

Ɍɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ, ɤɚɤ ɦɢɧɢɦɭɦ, ɫɨɫɬɨɹɬ ɢɡ ɞɟɣɫɬɜɢɣ (ɲɚɝɨɜ) ɢ 

ɨɠɢɞɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɨɩɢɫɵɜɚɸɬɫɹ ɩɪɟɞɭɫɥɨɜɢɹ ɢ 

ɩɨɫɬɭɫɥɨɜɢɹ. Ɍɚɤɠɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɡɞɚɜɚɬɶ ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɬɟɫɬɨɜɨɝɨ 

ɫɥɭɱɚɹ [27]. ȼ ɫɨɞɟɪɠɚɧɢɢ ɨɛɵɱɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɰɟɥɶ ɬɟɫɬɚ ɢ ɜɵɛɨɪ ɦɟɬɨɞɢɤɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɬɟɫɬɵ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɢɡɭɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ — 

ɤɚɪɬɵ, ɫɯɟɦɵ ɢ ɬ.ɞ. 

1. ɉɪɟɞɭɫɥɨɜɢɟ (Pre Conditions) — ɫɩɢɫɨɤ ɞɟɣɫɬɜɢɣ ɢɥɢ ɤɪɢɬɟɪɢɢ, 

ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɫɢɫɬɟɦɭ ɤ ɫɨɫɬɨɹɧɢɸ ɩɪɢɝɨɞɧɨɦɭ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɫɧɨɜɧɨɣ 

ɩɪɨɜɟɪɤɢ. 

2. ɒɚɝɢ / Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ (Actions / Results) — ɫɩɢɫɨɤ ɞɟɣɫɬɜɢɣ, 

ɩɟɪɟɜɨɞɹɳɢɯ ɫɢɫɬɟɦɭ ɢɡ ɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɞɪɭɝɨɟ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ, 

ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɢ ɪɟɚɥɢɡɚɰɢɢ, 

ɩɨɫɬɚɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

3. ɉɨɫɬɭɫɥɨɜɢɟ (Post Conditions) -ɫɩɢɫɨɤ ɞɟɣɫɬɜɢɣ, ɩɟɪɟɜɨɞɹɳɢɯ 

ɫɢɫɬɟɦɭ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɟɞɭɫɥɨɜɢɹ ɱɚɫɬɨ ɜɵɫɬɭɩɚɟɬ ɡɚɞɚɱɚ — ɫɨɡɞɚɬɶ ɬɟɫɬɨɜɵɟ 

ɞɚɧɧɵɟ. 

Ɍɟɫɬɨɜɵɟ ɞɚɧɧɵɟ (test data) — ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɭɸɬ (ɧɚɩɪɢɦɟɪ, 

ɜ ɛɚɡɟ ɞɚɧɧɵɯ) ɧɚ ɧɚɱɚɥɨ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɚ ɢ ɜɥɢɹɸɬ ɧɚ ɪɚɛɨɬɭ, ɢɥɢ ɠɟ 

ɢɫɩɵɬɵɜɚɸɬ ɜɥɢɹɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɬɟɫɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɢɥɢ ɤɨɦɩɨɧɟɧɬɚ [21]. 

http://bugscatcher.net/archives/2752
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Ƚɪɭɩɩɚ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ ɧɚɡɵɜɚɟɬɫɹ — ɬɟɫɬɨɜɵɦ ɧɚɛɨɪɨɦ (test suite). 

Ƚɪɭɩɩɢɪɨɜɚɬɶ ɬɟɫɬɵ ɦɨɠɧɨ ɩɨ ɬɟɫɬɨɜɵɦ ɨɛɥɚɫɬɹɦ, ɨɛɴɟɤɬɭ ɬɟɫɬɢɪɨɜɚɧɢɹ, 

ɬɢɩɭ ɬɟɫɬɨɜ, ɰɟɥɢ ɬɟɫɬɨɜ ɢ ɬ.ɞ. 

 

ɑɟɤ-ɥɢɫɬ (check list) 
ɑɟɤ-ɥɢɫɬ (check list) — ɷɬɨ ɞɨɤɭɦɟɧɬ, ɨɩɢɫɵɜɚɸɳɢɣ ɱɬɨ ɞɨɥɠɧɨ ɛɵɬɶ 

ɩɪɨɬɟɫɬɢɪɨɜɚɧɨ [10]. ɉɪɢ ɷɬɨɦ ɱɟɤ-ɥɢɫɬ ɦɨɠɟɬ ɛɵɬɶ ɚɛɫɨɥɸɬɧɨ ɪɚɡɧɨɝɨ 

ɭɪɨɜɧɹ ɞɟɬɚɥɢɡɚɰɢɢ [7]. ɇɚ ɫɤɨɥɶɤɨ ɞɟɬɚɥɶɧɵɦ ɛɭɞɟɬ ɱɟɤ-ɥɢɫɬ ɡɚɜɢɫɢɬ ɨɬ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɬɱɟɬɧɨɫɬɢ, ɭɪɨɜɧɹ ɡɧɚɧɢɹ ɩɪɨɞɭɤɬɚ ɫɨɬɪɭɞɧɢɤɚɦɢ ɢ ɫɥɨɠɧɨɫɬɢ 

ɩɪɨɞɭɤɬɚ.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɟɤ-ɥɢɫɬ ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɞɟɣɫɬɜɢɹ (ɲɚɝɢ), ɛɟɡ 

ɨɠɢɞɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. ɑɟɤ-ɥɢɫɬ ɦɟɧɟɟ ɮɨɪɦɚɥɢɡɨɜɚɧ ɱɟɦ ɬɟɫɬɨɜɵɣ 

ɫɰɟɧɚɪɢɣ. ȿɝɨ ɭɦɟɫɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɝɞɚ, ɤɨɝɞɚ ɬɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ ɛɭɞɭɬ 

ɢɡɛɵɬɨɱɧɵ. Ɍɚɤɠɟ ɱɟɤ-ɥɢɫɬ ɚɫɫɨɰɢɢɪɭɸɬɫɹ ɫ ɝɢɛɤɢɦɢ ɩɨɞɯɨɞɚɦɢ ɜ 

ɬɟɫɬɢɪɨɜɚɧɢɢ. 

Ɂɚɱɟɦ ɧɭɠɟɧ ɱɟɤ-ɥɢɫɬ? 

- ɧɟ ɡɚɛɵɬɶ ɱɬɨ-ɬɨ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ; 

- ɩɨɦɨɝɚɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɬɟɫɬɢɪɨɜɚɧɢɟɦ. 

Ʉɚɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɱɟɤ-ɥɢɫɬɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɫɬ-ɤɟɣɫɚɦɢ: 

- ɧɢɜɟɥɢɪɨɜɚɧɢɟ ɷɮɮɟɤɬɚ ɩɟɫɬɢɰɢɞɚ ɜ ɪɟɝɪɟɫɫɢɨɧɧɨɦ ɬɟɫɬɢɪɨɜɚɧɢɢ; 

- ɪɚɫɲɢɪɟɧɢɟ ɬɟɫɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɡɚ ɫɱёɬ ɨɬɥɢɱɢɣ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ; 

- ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɩɨɞɞɟɪɠɤɭ ɬɟɫɬɨɜ; 

- ɨɬɫɭɬɫɬɜɢɟ ɪɭɬɢɧɵ, ɤɨɬɨɪɭɸ ɬɚɤ ɧɟ ɥɸɛɹɬ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ 

ɬɟɫɬɢɪɨɜɳɢɤɢ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɯɨɞɢɬɶ ɢ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɬɟɫɬɵ ɩɨ-ɪɚɡɧɨɦɭ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɱɬɟɧɢɣ ɫɨɬɪɭɞɧɢɤɨɜ; 

ɉɪɢ ɷɬɨɦ, ɱɟɤ-ɥɢɫɬɵ ɫɨɯɪɚɧɹɸɬ ɦɧɨɠɟɫɬɜɨ ɩɥɸɫɨɜ, ɡɚ ɤɨɬɨɪɵɟ ɬɚɤ 

ɩɨɩɭɥɹɪɧɵ ɞɟɬɚɥɶɧɵɟ ɬɟɫɬ-ɤɟɣɫɵ: 

- ɫɬɚɬɢɫɬɢɤɚ: ɤɬɨ, ɤɨɝɞɚ, ɱɬɨ ɩɪɨɯɨɞɢɥ (ɫ ɞɟɬɚɥɢɡɚɰɢɟɣ ɩɨ ɫɛɨɪɤɟ 

ɩɪɨɞɭɤɬɚ ɢ ɨɤɪɭɠɟɧɢɸ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɜɨɞɢɥɨɫɶ ɬɟɫɬɢɪɨɜɚɧɢɟ); 
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- ɩɚɦɹɬɤɚ, ɤɨɬɨɪɚɹ ɩɨɦɨɝɚɟɬ ɧɟ ɡɚɛɵɬɶ ɜɚɠɧɵɟ ɬɟɫɬɵ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɩɪɨɞɭɤɬɚ, ɟɝɨ ɝɨɬɨɜɧɨɫɬɶ ɤ ɜɵɩɭɫɤɭ. 

Ʉɨɧɟɱɧɨ, ɛɵɥɨ ɛɵ ɧɟɱɟɫɬɧɨ ɪɚɫɫɤɚɡɚɬɶ ɩɪɨ ɩɥɸɫɵ ɢ ɭɦɨɥɱɚɬɶ ɨ ɦɢɧɭɫɚɯ 

ɱɟɤ-ɥɢɫɬɨɜ: 

- ɧɚɱɢɧɚɸɳɢɟ ɬɟɫɬɢɪɨɜɳɢɤɢ ɧɟ ɜɫɟɝɞɚ ɷɮɮɟɤɬɢɜɧɨ ɩɪɨɜɨɞɹɬ ɬɟɫɬɵ ɛɟɡ 

ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

- ɱɟɤ-ɥɢɫɬɵ ɧɟɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɛɭɱɟɧɢɹ ɧɚɱɢɧɚɸɳɢɯ 

ɫɨɬɪɭɞɧɢɤɨɜ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; 

- ɡɚɤɚɡɱɢɤɭ ɢɥɢ ɪɭɤɨɜɨɞɫɬɜɭ ɦɨɠɟɬ ɛɵɬɶ ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɝɨ ɭɪɨɜɧɹ 

ɞɟɬɚɥɢɡɚɰɢɢ, ɤɨɬɨɪɵɣ ɩɪɟɞɥɚɝɚɸɬ ɱɟɤ-ɥɢɫɬɵ. 

 

ɑɢɬ-ɥɢɫɬ (ɫheat sheets) 
ɑɢɬ-ɥɢɫɬ (ɫheat sheets) — ɫɩɢɫɨɤ ɩɪɨɜɟɪɨɤ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ — ɧɚɛɨɪ ɫɬɚɧɞɚɪɬɧɵɯ 

ɩɪɨɜɟɪɨɤ, ɤɨɬɨɪɵɣ ɩɪɢɝɨɞɢɬɫɹ ɧɚ ɜɫɟ (ɢɥɢ ɩɨɱɬɢ ɜɫɟ) ɫɥɭɱɚɢ ɠɢɡɧɢ. 

ɇɚɩɪɢɦɟɪ, ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɮɨɪɦɵ ɨɬɥɢɱɧɨ ɩɨɤɪɵɜɚɸɬɫɹ ɱɢɬ-ɥɢɫɬɚɦɢ. 

ȼɨ ɦɧɨɝɢɯ ɤɨɦɩɚɧɢɹɯ ɢɯ ɟɳɟ ɧɚɡɵɜɚɸɬ guideline [7]. 

ɑɢɬ-ɥɢɫɬɵ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɱɟɤ-ɥɢɫɬɨɜ. Ƚɥɚɜɧɵɦ 

ɨɬɥɢɱɢɟɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɱɟɤ-ɥɢɫɬɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɸɬ ɭɡɤɭɸ 

ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɨɛɴɟɤɬ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

 

ɂɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ (mind map) 
ɂɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ (mind map) - ɷɬɨ ɨɫɨɛɵɣ ɜɢɞ ɡɚɩɢɫɢ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɢɞɟ 

ɪɚɞɢɚɧɬɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɬɨ ɟɫɬɶ ɫɬɪɭɤɬɭɪɵ, ɢɫɯɨɞɹɳɟɣ ɨɬ ɰɟɧɬɪɚ ɤ ɤɪɚɹɦ, 

ɩɨɫɬɟɩɟɧɧɨ ɪɚɡɜɟɬɜɥɹɸɳɟɣɫɹ ɧɚ ɛɨɥɟɟ ɦɟɥɤɢɟ ɱɚɫɬɢ. ɂɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ ɦɨɝɭɬ 

ɡɚɦɟɧɢɬɶ ɬɪɚɞɢɰɢɨɧɧɵɣ ɬɟɤɫɬ, ɬɚɛɥɢɰɵ, ɝɪɚɮɢɤɢ ɢ ɫɯɟɦɵ [13]. 

Ɉɩɬɢɦɚɥɶɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɫɨɱɟɬɚɸɳɢɦ ɜ ɫɟɛɟ ɩɥɸɫɵ ɬɟɫɬ-ɤɟɣɫɨɜ ɢ 

ɱɟɤ-ɥɢɫɬɨɜ, ɧɚ ɦɨɣ ɜɡɝɥɹɞ, ɹɜɥɹɟɬɫɹ MindMap (ɢɥɢ ɚɥɶɬɟɪɧɚɬɢɜɧɨɟ ɪɭɫɫɤɨɟ 

ɧɚɡɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɚ).  

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬ:  
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- ɭɞɨɛɧɚɹ ɫɬɚɬɢɫɬɢɤɚ: ɫ MindMap ɦɨɠɧɨ ɫɤɚɡɚɬɶ ɫɨ ɭɜɟɪɟɧɧɨɫɬɶɸ, ɤɚɤɢɟ 

ɢɦɟɧɧɨ ɤɨɦɩɨɧɟɧɬɵ ɩɪɨɞɭɤɬɚ ɭɠɟ ɩɪɨɜɟɪɹɥɢɫɶ, ɚ ɤɚɤɢɟ ɜɫɟ ɟɳɟ ɧɭɠɞɚɸɬɫɹ ɜ 

ɩɪɨɜɟɪɤɟ; 

- ɧɚɞɟɠɧɨɫɬɶ ɬɟɫɬɢɪɨɜɚɧɢɹ: ɦɨɠɧɨ ɨɱɟɧɶ ɞɨɥɝɨ ɬɟɫɬɢɪɨɜɚɬɶ 

ɩɪɢɥɨɠɟɧɢɟ, ɧɨ ɬɚɤ ɢ ɧɟ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɜɟɪɟɧɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɜɫɟ. 

ɉɨɫɬɨɹɧɧɨ ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ MindMap, ɨɯɜɚɬɵɜɚɸɳɚɹ ɜɟɫɶ ɮɭɧɤɰɢɨɧɚɥ, 

ɩɨɡɜɨɥɢɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɪɢɫɤɢ ɩɨ ɩɪɨɩɭɫɤɭ ɨɲɢɛɨɤ; 

- ɩɨɥɧɵɣ ɨɯɜɚɬ ɤɚɪɬɢɧɵ ɬɟɫɬɢɪɨɜɚɧɢɹ: ɢɡ ɩɨɫɬɚɧɨɜɨɤ ɧɟɹɫɧɨ ɤɚɤɨɣ 

ɩɪɨɰɟɧɬ ɬɪɟɛɨɜɚɧɢɣ ɪɟɚɥɢɡɨɜɚɧ, ɤɚɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɧɟɚɤɬɭɚɥɶɧɚ, ɱɬɨ ɛɭɞɟɬ 

ɪɟɚɥɢɡɨɜɚɧɨ ɜ ɛɭɞɭɳɟɦ. Ɍɟɫɬɢɪɨɜɳɢɤɭ, ɤɨɬɨɪɵɣ ɡɧɚɤɨɦ ɫ ɩɪɨɟɤɬɨɦ, ɩɪɨɳɟ 

ɜɨɣɬɢ ɜ ɤɭɪɫ ɞɟɥɚ, ɧɟ ɩɟɪɟɱɢɬɵɜɚɹ ɩɨɫɬɚɧɨɜɤɢ ɢ ɡɚɞɚɱɢ; 

- ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ ɭɞɨɛɧɚ ɫɜɨɟɣ ɧɚɝɥɹɞɧɨɫɬɶɸ.  

ɉɪɚɜɤɚ ɤɨɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɞɧɨɣ ɜɟɬɤɢ ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɟɬ ɤɚɤɢɯ 

ɞɨɱɟɪɧɢɯ ɜɟɬɨɤ ɤɨɫɧɭɬɫɹ ɢɡɦɟɧɟɧɢɹ – ɢɯ ɢ ɧɭɠɧɨ ɛɭɞɟɬ ɩɪɨɜɟɪɹɬɶ ɜ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ [23]. 

 

1.4 ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ  
 

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ (exploratory testing): ɇɟɮɨɪɦɚɥɶɧɵɣ 

ɦɟɬɨɞ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɟɫɬɢɪɨɜɳɢɤ ɚɤɬɢɜɧɨ 

ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɫɬɨɜ ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɷɬɢ ɬɟɫɬɵ ɜɵɩɨɥɧɹɸɬɫɹ, 

ɢ ɢɫɩɨɥɶɡɭɟɬ ɩɨɥɭɱɟɧɧɭɸ ɜɨ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ɢ ɭɥɭɱɲɟɧɧɵɯ ɬɟɫɬɨɜ [4, 31]. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɩɪɢɦɟɧɹɟɬɫɹ 

ɦɟɬɨɞɢɤɚ ɬɟɫɬɨɜɵɯ ɫɟɫɫɢɣ - ɨɝɪɚɧɢɱɟɧɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ ɜɪɟɦɟɧɢ, ɜ ɪɚɦɤɚɯ 

ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɬɟɫɬɢɪɨɜɚɧɢɟ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɚɹ ɫɟɫɫɢɹ ɢɦɟɟɬ ɬɟɦɭ [5]. 

ɑɬɨɛɵ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɞɟɸ ɬɭɪɨɜ [11]. 

Ɍɭɪ – ɷɬɨ ɜ ɫɜɨɟɦ ɪɨɞɟ ɩɥɚɧ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ʉɨɬɨɪɵɣ ɨɬɪɚɠɚɟɬ ɰɟɥɢ ɢ 

ɡɚɞɚɱɢ, ɧɚ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɨ ɜɧɢɦɚɧɢɟ ɬɟɫɬɢɪɨɜɳɢɤɚ ɜɨ ɜɪɟɦɹ 
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ɫɟɫɫɢɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɹ ɦɟɠɞɭ ɬɟɫɬɢɪɨɜɳɢɤɨɦ ɤɚɤ 

ɬɭɪɢɫɬɨɦ, ɚ ɬɟɫɬɢɪɭɟɦɨɟ ɩɪɢɥɨɠɟɧɢɟ – ɷɬɨ ɝɨɪɨɞ. Ɉɛɵɱɧɨ ɭ ɬɭɪɢɫɬɚ 

(ɬɟɫɬɢɪɨɜɳɢɤɚ) ɦɚɥɨ ɜɪɟɦɟɧɢ, ɩɨɷɬɨɦɭ ɨɧ ɜɵɩɨɥɧɹɟɬ ɤɨɧɤɪɟɬɧɭɸ ɡɚɞɚɱɭ ɜ 

ɪɚɦɤɚɯ ɜɵɛɪɚɧɧɨɝɨ ɬɭɪɚ, ɧɢ ɧɚ ɱɬɨ ɞɪɭɝɨɟ ɧɟ ɨɬɜɥɟɤɚɹɫɶ. 

 

ȼɵɜɨɞ 

 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɪɨɟɤɬɨɜ, ɚ ɬɚɤɠɟ 

ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɧɚɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ.  

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɛɚɡɨɜɵɦɢ ɜ ɬɟɫɬ-

ɚɧɚɥɢɡɟ. Ɍɚɤ ɠɟ ɞɥɹ ɧɢɯ ɧɟɨɛɯɨɞɢɦ ɧɢɡɤɢɣ ɩɨɪɨɝ ɜɯɨɞɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɬɟɫɬɢɪɨɜɳɢɤɚɦ ɥɸɛɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ. Ɉɞɧɢɦ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 

ɛɵɥɨ ɭɱɚɫɬɢɟ ɜ II ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɚɫɩɢɪɚɧɬɨɜ ɫ ɬɟɦɨɣ 

«ɑɟɤ-ɥɢɫɬɵ ɢ ɱɢɬ-ɥɢɫɬɵ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɬɟɫɬɢɪɨɜɚɧɢɹ» 

Ʉɚɫɚɬɟɥɶɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ it-ɩɪɨɟɤɬɨɜ, ɬɨ ɞɥɹ ɨɰɟɧɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɨ ɜɪɟɦɟɧɢ ɢ ɛɸɞɠɟɬɟ ɩɪɨɟɤɬɨɜ, ɱɟɦɭ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɞɟɥɟɧɢɟ 

ɩɨ ɦɚɫɲɬɚɛɭ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ.  
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ȽɅȺȼȺ 2 ɈȻɈȻЩȿɇɇɕɃ ȺɅȽɈɊɂɌɆ ɈɉɊȿȾȿɅȿɇɂə ɇȺȻɈɊȺ 
ɂɇɌɊɍɆȿɇɌɈȼ ɌȿɋɌɂɊɈȼȺɇɂə ɉɈ 

 

2.1 Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ  
 

ɉɪɢ ɜɵɛɨɪɟ ɬɟɯɧɢɤ ɬɟɫɬ-ɞɢɡɚɣɧɚ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ:  

1. ȼɪɟɦɹ ɢ ɛɸɞɠɟɬ ɩɪɨɟɤɬɚ. 

2. Ⱦɨɫɬɭɩɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ. 

3. ɇɚɜɵɤɢ ɤɨɦɚɧɞɵ. 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɚɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɚ ɤɚɤ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɚ. 

1. ɋɨɛɢɪɚɟɦ ɢ ɢɡɭɱɚɟɦ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɩɪɨɟɤɬ/ɮɭɧɤɰɢɨɧɚɥ. Ⱦɥɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɚɤɢɟ-ɜɢɞɵ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɤɚɤ: 

- ɬɪɟɛɨɜɚɧɢɟ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɫɩɟɰɢɮɢɤɚɰɢɢ;  

- user story, ɨɩɢɫɚɧɧɵɟ ɜ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ; 

- ɞɪɭɝɢɟ ɜɢɞɵ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɩ 2.3 Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɜ ɩɪɨɟɤɬɟ. 

2. Ɉɰɟɧɢɬɶ ɜɪɟɦɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɨɡɞɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ 

ȼɪɟɦɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬ-ɤɟɣɫɨɜ ɨɰɟɧɢɜɚɟɦ ɦɟɬɨɞɨɦ “Ƚɪɭɛɚɹ 

ɷɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ”, ɞɚɧɧɚɹ ɨɰɟɧɤɚ ɭɱɢɬɵɜɚɟɬ ɫɨɡɞɚɧɢɟ ɩɨɡɢɬɢɜɧɵɯ ɢ 

ɧɟɝɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ (2.2.1 Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɨɡɞɚɧɢɟ 

ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ) 

3. ɋɪɚɜɧɢɬɶ ɫɨ ɜɪɟɦɟɧɟɦ, ɜɵɞɟɥɟɧɧɵɦ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ ɜ ɩɪɨɟɤɬɟ ɢ 

ɨɬɛɪɨɫɢɬɶ ɬɟɯɧɢɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɡɚɧɢɦɚɸɳɢɟ ɛɨɥɟɟ 10% ɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

- ɟɫɥɢ ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɜɫɟ ɬɟɯɧɢɤɢ, ɬɨ ɬɟɫɬɨɜɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɩɪɨɟɤɬɟ 

ɧɟ ɫɨɡɞɚɟɬɫɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

4. ɍɦɧɨɠɢɬɶ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɫɬɪɭɦɟɧɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɪɟɦɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬ-ɤɟɣɫɨɜ: 

4.1 Ɍɟɫɬ-ɤɟɣɫɵ - 3,14; 
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4.2 ɑɟɤ-ɥɢɫɬɵ -  1,57; 

4.3 ɂɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ - 1,2. 

5. ɋɪɚɜɧɢɬɶ ɫɨ ɜɪɟɦɟɧɟɦ, ɜɵɞɟɥɟɧɧɵɦ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ ɜ ɩɪɨɟɤɬɟ. 

6. Ɉɬɛɪɨɫɢɬɶ ɬɟɯɧɢɤɢ, ɤɨɬɨɪɵɟ ɡɚɧɢɦɚɸɬ ɛɨɥɟɟ 30% ɩɪɨɰɟɧɬɨɜ. 

- ɟɫɥɢ ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɜɫɟ ɬɟɯɧɢɤɢ, ɬɨ ɬɟɫɬɨɜɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɩɪɨɟɤɬɟ 

ɧɟ ɫɨɡɞɚɟɬɫɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

7. Ɉɰɟɧɢɬɶ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɪɤɭ ɬɟɫɬ-ɤɟɣɫɨɜ. 

ȼɪɟɦɹ ɧɚ ɩɪɨɜɟɪɤɭ ɫɨɡɞɚɧɧɵɯ ɬɟɫɬ-ɤɟɣɫɨɜ ɨɰɟɧɢɜɚɟɦ ɦɟɬɨɞɨɦ 

“ɂɧɞɭɤɬɢɜɧɨɣ ɨɰɟɧɤɢ” (ɩ. 2.2.2 Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɜɟɪɤɭ ɬɟɫɬɨɜɵɯ 

ɫɥɭɱɚɟɜ). 

8. Ɉɬɛɪɨɫɢɬɶ ɬɟɯɧɢɤɢ ɩɪɟɜɵɲɚɸɳɢɟ ɜɵɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɧɚ 

ɬɟɫɬɢɪɨɜɚɧɢɟ.  

- ɟɫɥɢ ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɜɫɟ ɬɟɯɧɢɤɢ, ɬɨ ɬɟɫɬɨɜɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɩɪɨɟɤɬɟ 

ɧɟ ɫɨɡɞɚɟɬɫɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ; 

9. ȼɵɛɢɪɚɟɦ ɬɟɯɧɢɤɭ ɢ ɢɧɫɬɪɭɦɟɧɬ ɫ ɦɟɧɶɲɢɦ ɜɪɟɦɟɧɟɦ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ.  
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Ɋɢɫɭɧɨɤ 1 - Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ. ɑɚɫɬɶ 1. 
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Ɋɢɫɭɧɨɤ 2 - Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ. ɑɚɫɬɶ 2 
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Ɋɢɫɭɧɨɤ 3 - Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ. ɑɚɫɬɶ 3 
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2.2 Ɏɨɪɦɚɥɶɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  

 

2.2.1 Ʉɥɚɫɫɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɨ ɪɸɤɡɚɤɟ  
 

Ʉɥɚɫɫɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɨ ɪɸɤɡɚɤɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɸɤɡɚɤ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ V ɢ n ɩɪɟɞɦɟɬɨɜ ɫ ɜɟɫɨɦ ɢ ɫɬɨɢɦɨɫɬɶɸ ɤɚɠɞɵɣ. 

ɇɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɢɡ ɷɬɢɯ ɩɪɟɞɦɟɬɨɜ ɬɚɤɨɣ ɧɚɛɨɪ, ɱɬɨɛɵ ɫɭɦɦɚɪɧɚɹ ɦɚɫɫɚ 

ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɚ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ V (ɜɦɟɫɬɢɦɨɫɬɶ ɪɸɤɡɚɤɚ), ɚ ɫɭɦɦɚɪɧɚɹ 

ɫɬɨɢɦɨɫɬɶ ɛɵɥɚ ɦɚɤɫɢɦɚɥɶɧɚ [24]. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɨɨɬɜɟɬɫɬɜɢɹ:  

- ɪɸɤɡɚɤ ɫ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ V – ɩɪɨɟɤɬ ɫ ɜɪɟɦɟɧɟɦ, ɜɵɞɟɥɟɧɧɵɦ ɧɚ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ; 

- ɩɪɟɞɦɟɬɵ – ɪɚɡɥɢɱɧɵɟ ɧɚɛɨɪɵ ɬɟɯɧɢɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ.  

ɇɚɛɨɪɵ ɛɭɞɭɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɦɟɬɨɞɨɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫɨɡɞɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ, ɚ ɢɦɟɧɧɨ:  

1. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɞɨɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɣ ɫɥɭɱɚɟɜ – ɬɟɫɬ ɤɟɣɫɵ. 

2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɞɨɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɱɟɤ-ɥɢɫɬɵ. 

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɞɨɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ. 

4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɬɟɫɬ-ɤɟɣɫɵ. 

5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɱɟɤ-ɥɢɫɬɵ. 

6. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ. 

7. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɬɚɛɥɢɰ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɬɟɫɬ-ɤɟɣɫɵ. 
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8. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɬɚɛɥɢɰ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɱɟɤ-ɥɢɫɬɵ. 

9. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɬɚɛɥɢɰ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ. 

10. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɞɢɚɝɪɚɦɦ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɬɟɫɬ-ɤɟɣɫɵ. 

11. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɞɢɚɝɪɚɦɦ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɱɟɤ-ɥɢɫɬɵ. 

12. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɞɢɚɝɪɚɦɦ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚ ɨɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ – ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ. 

ȼɟɫɨɦ ɩɪɟɞɦɟɬɚ ɛɭɞɟɬ ɹɜɥɹɟɬɫɹ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 

ɧɚɩɢɫɚɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ. Ⱥ ɫɬɨɢɦɨɫɬɶɸ ɩɪɟɞɦɟɬɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɫɥɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɬɟɫɬɢɪɨɜɳɢɤɨɦ.  

 

Ɏɨɪɦɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɡɚɞɚɱɢ:  

 ɉɭɫɬɶ ɞɚɧ ɩɪɨɟɤɬ ɫ ɜɵɞɟɥɟɧɧɵɦ ɜɪɟɦɟɧɟɦ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ V ɢ ɧɚɛɨɪɵ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ ɫ ɜɟɫɨɦ (ɢɬɨɝɨɜɵɦ ɜɪɟɦɟɧɟɦ ɜɵɩɨɥɧɟɧɢɹ)  𝑎௝ > Ͳ ɢ ɫɬɨɢɦɨɫɬɶɸ 𝑐௝ > Ͳ, 𝑗 = ͳ, … , ݊. 

ȼɜɟɞɟɦ ɥɨɝɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ 𝑥௝ – ɩɪɢɡɧɚɤ ɧɚɥɢɱɢɹ ɩɪɟɞɦɟɬɚ ɜ ɧɚɛɨɪɟ:  

 𝑥௝ = {ͳ, е˔ˎи ː˃˄ˑ˓ ˕ехːиˍ ˔ ːˑˏе˓ˑˏ 𝑗 ˒ˑˏещеːы ˅ ˒˓ˑеˍ˕Ͳ, иː˃че.  

 

Ɉɛɳɢɣ ɜɟɫ ɡɚɩɨɥɧɟɧɧɨɝɨ ɩɪɨɟɤɬɚ ɨɝɪɚɧɢɱɟɧ ɜɪɟɦɟɧɟɦ, ɜɵɞɟɥɟɧɧɵɦ ɧɚ 

ɬɟɫɬɢɪɨɜɚɧɢɟ: ∑ 𝑎௝𝑥௝ ≤ 𝑉.௡௝=ଵ                                                                                               (2) 

Ɉɝɪɚɧɢɱɟɧɢɟ ɧɚ ɩɟɪɟɦɟɧɧɵɣ:  𝑥𝜖{Ͳ,ͳ}, 𝑗 = ͳ, … , ݊. 

Ɇɚɤɫɢɦɢɡɚɰɢɢ ɫɭɦɦɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɧɚɛɨɪɨɜ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ: 
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 ∑ 𝑐௝𝑥௝ → ݉𝑎𝑥.௡௝=ଵ                                                                                      (3) 

 
 
 

2.3 Ɉɰɟɧɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ  
 

ɉɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɤɨɦɩɨɧɟɧɬɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɷɬɚɩɚ 

ɩɥɚɧɢɪɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɰɟɧɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɚɦɚ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɞɭɤɬɚ, ɧɨ 

ɢ ɟɝɨ ɬɟɫɬɢɪɨɜɚɧɢɟ. ȼ ɨɫɧɨɜɭ ɨɰɟɧɤɢ ɛɟɪɟɬɫɹ ɨɩɵɬ ɩɪɟɞɵɞɭɳɟɣ ɪɚɛɨɬɵ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ, ɫɨɡɞɚɸɬɫɹ ɩɨɞɪɨɛɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɫɢɫɬɟɦɟ. Ɍɪɟɛɨɜɚɧɢɟ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɧɟ ɬɨɥɶɤɨ ɜ ɫɨɡɞɚɧɢɢ ɧɨɜɨɝɨ ɫɜɨɣɫɬɜɚ 

ɩɪɨɝɪɚɦɦɧɨɣ ɤɨɦɩɨɧɟɧɬɵ, ɧɨ ɢ ɜ ɢɡɦɟɧɟɧɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɜɨɣɫɬɜ. Ʉɚɠɞɨɟ 

ɬɪɟɛɨɜɚɧɢɟ ɤ ɫɢɫɬɟɦɟ ɨɰɟɧɢɜɚɟɬɫɹ, ɩɨɥɭɱɚɹ ɜɪɟɦɟɧɧɨɟ ɢ ɫɬɨɢɦɨɫɬɧɨɟ 

ɜɵɪɚɠɟɧɢɟ ɨɰɟɧɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɩɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɧɟ 

ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɛɸɞɠɟɬ, ɜɵɞɟɥɟɧɧɵɣ ɧɚ ɷɬɚɩ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ 

ɤɨɦɩɨɧɟɧɬɵ.  

ɉɨɫɥɟ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɢ ɜɵɩɨɥɧɟɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɟɛɨɜɚɧɢɣ, 

ɫɬɚɧɨɜɹɬɫɹ ɢɡɜɟɫɬɧɵ ɪɟɚɥɶɧɵɟ ɜɪɟɦɟɧɧɵɟ ɫɪɨɤɢ ɜɵɩɨɥɧɟɧɢɹ 

ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɪɚɛɨɬ. Ɋɟɚɥɶɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ 

ɨɬ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɜɫɥɟɞɫɬɜɢɟ ɨɲɢɛɨɤ ɜ ɨɛɴɟɦɟ ɪɚɛɨɬ ɢɥɢ 

ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɟɫɭɪɫɨɜ (ɞɪɭɝɢɟ ɩɪɢɱɢɧɵ ɢɡɦɟɧɟɧɢɹ ɜɪɟɦɟɧɢ ɡɞɟɫɶ 

ɧɟ ɭɱɢɬɵɜɚɟɦ) [28].  

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬɫɹ ɪɟɝɭɥɹɪɧɨ ɩɨɥɭɱɚɬɶ ɩɪɨɝɧɨɡ ɜɪɟɦɟɧɢ 

ɜɵɩɨɥɧɟɧɢɹ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɥ ɛɵ ɩɪɢɧɢɦɚɬɶ 

ɫɜɨɟɜɪɟɦɟɧɧɵɟ ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɚ ɨɰɟɧɤɢ ɬɪɭɞɨɡɚɬɪɚɬ ɫɨɫɬɨɢɬ ɜ ɧɚɯɨɠɞɟɧɢɢ 

ɞɨɫɬɨɜɟɪɧɵɯ ɨɰɟɧɨɤ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ 

ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  

1. Ɉɰɟɧɤɚ ɬɪɭɞɨɡɚɬɪɚɬ ɩɨ ɫɨɡɞɚɧɢɸ ɩɪɨɝɪɚɦɦɧɨɣ ɤɨɦɩɨɧɟɧɬɵ ɞɨɥɠɧɚ 

ɨɩɢɪɚɬɶɫɹ ɧɚ ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɨɩɵɬ ɨɰɟɧɤɢ ɚɧɚɥɨɝɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬ.  
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2. Ɉɰɟɧɤɚ ɞɨɥɠɧɚ ɨɰɟɧɢɜɚɬɶ, ɤɚɤ ɧɨɜɭɸ ɪɚɛɨɬɭ, ɬɚɤ ɢ ɪɚɛɨɬɭ ɩɨ 

ɜɧɟɫɟɧɢɸ ɢɡɦɟɧɟɧɢɣ ɢ ɩɟɪɟɪɚɛɨɬɤɭ ɚɥɝɨɪɢɬɦɨɜ ɪɚɛɨɬɵ ɤɨɦɩɨɧɟɧɬɵ.  

3. Ɉɰɟɧɤɚ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶ ɤɜɚɥɢɮɢɤɚɰɢɸ ɫɨɬɪɭɞɧɢɤɨɜ.  

ȼɫɟ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ ɬɚɤɠɟ ɩɪɢɦɟɧɢɦɵ ɤ ɨɰɟɧɤɟ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ.  

 

2.3.1 Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɨɡɞɚɧɢɟ ɬɟɫɬɨɜɵɯ 
ɫɥɭɱɚɟɜ 

 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ, ɩɨ ɨɰɟɧɤɟ ɬɪɭɞɨɡɚɬɪɚɬ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ [29]. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ: 

Ƚɪɭɛɚя ɷɤɫɩɟɪɬɧɚя. ɇɚɩɪɢɦɟɪ, ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɛɵɱɧɨ ɧɚ ɨɞɧɭ ɫɬɪɚɧɢɰɭ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɢɲɟɬɫɹ 5 ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ. Ɉɛɵɱɧɨ ɨɞɢɧ ɬɟɫɬɨɜɵɣ 

ɫɥɭɱɚɣ ɨɩɢɫɵɜɚɟɬɫɹ 20 ɦɢɧ. ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ 300 ɫɬɪɚɧɢɰ. 5 x 20 x 300 

= 30000 — ɢɬɨɝɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɬɪɟɛɭɸɳɟɟɫɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ 

ɧɚɩɢɫɚɧɢɟ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ. ∑ 𝑇 = ሺ𝑇ଵ + 𝑇−ଵሻ ∗ ܺ ∗ ܻ,                                                                                    (4) 

ɝɞɟ ɏ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ ɧɚ ɫɬɪɚɧɢɰɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, 𝑇ଵ – ɤɨɥɢɱɟɫɬɜɨ ɦɢɧɭɬ, ɬɪɟɛɭɟɦɵɯ ɧɚ ɧɚɩɢɫɚɧɢɟ ɩɨɡɢɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ 

ɫɥɭɱɚɹ, Y – ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɚɧɢɰ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ, 𝑇−ଵ - ɤɨɥɢɱɟɫɬɜɨ 

ɦɢɧɭɬ, ɬɪɟɛɭɟɦɵɯ ɧɚ ɧɚɩɢɫɚɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ. 

Ƚɪɭɛɚя ɞɟɞɭɤɬɢɜɧɚя. Ⱦɨɩɭɫɬɢɦ, ɟɫɬɶ ɩɥɚɧ ɩɪɨɟɤɬɚ, ɟɫɬɶ ɫɪɨɤɢ, ɟɫɬɶ 

ɤɨɦɚɧɞɚ. ɂ ɟɫɬɶ ɱɟɬɤɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɤɚɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɤ 

ɬɟɫɬɢɪɨɜɳɢɤɚɦ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɩɪɨɟɤɬɟ. ɇɚɩɪɢɦɟɪ, ɩɪɨɟɤɬ ɧɚ ɩɨɥɝɨɞɚ. 

Ɋɚɡɪɚɛɨɬɱɢɤɨɜ — ɩɹɬɟɪɨ (ɡɧɚɱɢɬ, ɧɭɠɧɵ ɞɜɚ ɬɟɫɬɢɪɨɜɳɢɤɚ ɧɚ ɷɬɢ ɩɨɥɝɨɞɚ). 

ȼɢɞɧɨ, ɱɬɨ ɩɢɫɚɬɶ ɬɟɫɬɨɜɵɟ ɫɥɭɱɚɢ ɬɟɫɬɢɪɨɜɳɢɤɢ ɛɭɞɭɬ ɩɪɢɦɟɪɧɨ ɱɟɬɜɟɪɬɶ 

ɜɪɟɦɟɧɢ ɨɬ ɜɫɟɝɨ ɜɪɟɦɟɧɢ, ɨɬɜɟɞɟɧɧɨɝɨ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ. ɗɬɨ ɝɪɭɛɵɣ, ɧɨ 

ɛɵɫɬɪɵɣ ɫɩɨɫɨɛ ɩɨɞɫɱɟɬɚ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɡɚɧɢɦɚɟɬ X ɜɪɟɦɟɧɢ ɨɬ ɜɪɟɦɟɧɢ ɩɪɨɟɤɬɚ. ɇɚɩɢɫɚɧɢɟ 

ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ Y ɜɪɟɦɟɧɢ ɨɬ ɜɪɟɦɟɧɢ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ 
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∑ 𝑇 =  𝑇௣௥௢௝௘௖௧ ∗ ܺ ∗ ܻ,                                                                               (5) 

Ƚɞɟ ܺ, ܻ 𝜖[Ͳ; ͳ], X,Y – ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɩɪɨɟɤɬɨɜ. 

 

Иɧɞɭɤɬɢɜɧɨ-ɨɩɵɬɧɚя. ɗɬɨ ɦɟɞɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɰɟɧɤɢ, ɧɨ ɨɧ ɯɨɪɨɲɨ 

ɪɚɛɨɬɚɟɬ. ȼ ɞɚɧɧɨɦ ɫɩɨɫɨɛɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɩɪɨɛɨɜɚɬɶ ɧɚɩɢɫɚɬɶ ɬɟɫɬɨɜɵɟ 

ɫɥɭɱɚɢ ɞɥɹ ɤɚɠɞɨɣ ɱɚɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. Ⱦɟɥɚɬɶ ɷɬɨ ɥɭɱɲɟ ɫ ɬɨɣ 

ɫɬɟɩɟɧɶɸ ɩɨɞɪɨɛɧɨɫɬɢ, ɫ ɤɨɬɨɪɨɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɧɢ ɛɭɞɭɬ ɨɩɢɫɵɜɚɬɶɫɹ. 

ȼɩɪɨɱɟɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɯɨɬɹ ɛɵ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɬɟɫɬɨɜɵɟ ɫɥɭɱɚɢ. ɗɬɨ 

ɦɨɠɟɬ ɡɚɧɹɬɶ ɞɟɧɶ, ɞɜɚ, ɧɟɞɟɥɸ, ɧɨ ɡɚɬɨ ɩɨɦɨɠɟɬ ɩɨɧɹɬɶ, ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ 

ɭɣɞɟɬ ɜɨɨɛɳɟ. 

Ɋɚɡɛɢɜɚɟɦ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɨɞɧɨɪɨɞɧɵɟ ɱɚɫɬɢ (ɧɚɩɪɢɦɟɪ, ɩɨ 

ɮɭɧɤɰɢɨɧɚɥɭ) ɢ ɩɪɨɛɭɟɦ ɩɢɫɚɬɶ ɬɟɫɬɨɜɵɟ ɫɥɭɱɚɢ ɞɥɹ ɤɚɠɞɨɣ ɱɚɫɬɢ. 

ɋɦɨɬɪɢɦ, ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ ɭɲɥɨ ɧɚ ɧɚɩɢɫɚɧɢɟ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ ɞɥɹ 

ɬɚɤɨɝɨ-ɬɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɪɚɧɢɰ ɤɚɠɞɨɣ ɱɚɫɬɢ, ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɜɵɱɢɫɥɹɟɦ, 

ɫɤɨɥɶɤɨ ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɞɨɥɠɧɨ ɭɣɬɢ ɧɚ ɧɚɩɢɫɚɧɢɟ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ ɞɥɹ 

ɤɚɠɞɨɣ ɱɚɫɬɢ. 

ɋɤɥɚɞɵɜɚɟɦ ɩɨɫɱɢɬɚɧɧɨɟ ɞɥɹ ɤɚɠɞɨɣ ɱɚɫɬɢ ɜɪɟɦɹ: ∑ 𝑇 = ∑ 𝑇௣𝑎௥௧ ௢௙ 𝑎 ∗ 𝑄௣𝑎௥௧௦ ௜௡ 𝑎௥௘𝑎௦௡𝑎=ଵ .                                                         (6) 
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2.3.2 Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɜɟɪɤɭ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ 

 

ɉɪɢ ɨɰɟɧɤɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɚɠɧɨ ɡɧɚɬɶ ɧɟ ɬɨɥɶɤɨ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɧɚɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ, ɬɚɤɠɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ 

ɩɪɨɜɟɪɤɭ ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɢɥɨɠɟɧɢɹ ɩɨ ɫɨɡɞɚɧɧɵɦ ɬɟɫɬɨɜɵɦ ɫɥɭɱɚɹɦ [26]. Ⱦɥɹ 

ɨɰɟɧɤɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɬɚɤɠɟ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ:   

1. 𝑇ଵ ≈ 𝑇ଶ.                                                                                          (7) 

Ɇɨɠɧɨ ɫɦɨɬɪɟɬɶ, ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ ɨɛɵɱɧɨ ɭɯɨɞɢɬ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɩɨɯɨɠɟɝɨ ɮɭɧɤɰɢɨɧɚɥɚ. 

Ɇɨɠɧɨ ɫɦɨɬɪɟɬɶ ɧɚ ɬɨɬ ɠɟ ɮɭɧɤɰɢɨɧɚɥ, ɟɫɥɢ ɪɚɧɟɟ ɭɠɟ ɬɟɫɬɢɪɨɜɚɥɫɹ 

ɩɨɞɨɛɧɵɣ ɮɭɧɤɰɢɨɧɚɥ, ɧɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɢɪɚɬɶ ɫɬɚɬɢɫɬɢɤɭ ɩɨ 

ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ  𝑇ଵ ≈ 𝑇ଵ̀. 

2. 𝑇ଵ = 𝑇 𝑄𝑡𝑐𝑄𝑡𝑐1.                                                                                        (8) 

Ⱦɟɞɭɤɬɢɜɧɚя ɨɰɟɧɤɚ — ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɫɤɨɥɶɤɨ ɬɟɫɬɢɪɭɟɦɵɣ 

ɮɭɧɤɰɢɨɧɚɥ ɡɚɧɢɦɚɟɬ ɦɟɫɬɚ ɜ ɨɛɳɟɦ ɮɭɧɤɰɢɨɧɚɥɟ (ɟɫɥɢ, ɧɚɩɪɢɦɟɪ, ɭɠɟ 

ɢɡɜɟɫɬɧɨ, ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ ɡɚɧɢɦɚɟɬ ɩɨɥɧɚɹ ɪɟɝɪɟɫɫɢɹ), ɬɨɝɞɚ ɜɢɞɧɨ, ɱɬɨ 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɡɚɣɦɟɬ, ɧɚɩɪɢɦɟɪ, ɩɹɬɭɸ ɱɚɫɬɶ ɨɬ ɜɫɟɝɨ ɜɪɟɦɟɧɢ. 

 

3. 𝑇ଵ = ∑ 𝑇௧௖ + 𝑇௘௡𝑣 + 𝑇௣௥௘௖௢௡ௗ.                                                           (9) 

Иɧɞɭɤɬɢɜɧɚя ɨɰɟɧɤɚ — ɢɡɜɟɫɬɧɨ, ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ ɬɪɚɬɢɬɶɫɹ ɧɚ ɤɚɠɞɵɣ 

ɬɟɫɬɨɜɵɣ ɫɥɭɱɚɣ. Ɍɚɤɠɟ ɢɡɜɟɫɬɧɨ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ ɞɥɹ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ. 

Ɍɚɤɠɟ ɜɚɠɧɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɧɨɜɵɣ ɮɭɧɤɰɢɨɧɚɥ ɦɨɠɟɬ ɫɧɨɜɚ ɡɚɬɪɟɛɨɜɚɬɶ 

ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɪɟɞɵ. ȼɚɠɧɨ ɩɨɦɧɢɬɶ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɚ ɡɧɚɤɨɦɫɬɜɨ ɫ ɫɢɫɬɟɦɨɣ: ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɧɚ ɬɟɫɬɵ ɭɯɨɞɢɬ, ɟɫɥɢ ɩɪɨɝɨɧɹɬɶ 

ɢɯ ɜ ɩɟɪɜɵɣ ɪɚɡ, ɱɟɦ ɟɫɥɢ ɬɟɫɬɵ ɩɪɨɝɨɧɹɸɬɫɹ ɜɬɨɪɨɣ ɢɥɢ ɬɪɟɬɢɣ ɪɚɡ. ɇɨ ɟɫɥɢ 

ɜɬɨɪɨɣ ɪɚɡ ɧɚɫɬɭɩɚɟɬ ɱɟɪɟɡ ɦɟɫɹɰ, ɬɨ ɥɭɱɲɟ ɭɱɢɬɵɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ 

ɡɧɚɤɨɦɫɬɜɨ ɫ ɫɢɫɬɟɦɨɣ. 
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2.4 Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɜ ɩɪɨɟɤɬɟ  
 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɨɤɭɦɟɧɬɚɰɢɸ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɛɨɥɶɲɢɯ ɜɢɞɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɢ ɦɟɫɬɚ ɟё ɢɫɩɨɥɶɡɨɜɚɧɢɹ [12]. 

ɉɪɨɞɭɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɟɤɬɧɨɣ ɤɨɦɚɧɞɨɣ ɜɨ ɜɪɟɦɹ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɨɞɞɟɪɠɤɢ ɩɪɨɞɭɤɬɚ. Ɉɧɚ ɜɤɥɸɱɚɟɬ: 

- ɩɥɚɧ ɩɪɨɟɤɬɚ ɢ ɜ ɬɨɦ ɱɢɫɥɟ ɬɟɫɬɨɜɵɣ ɩɥɚɧ; 

- ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɫɩɟɰɢɮɢɤɚɰɢɢ; 

- ɚɪɯɢɬɟɤɬɭɪɭ ɢ ɞɢɡɚɣɧ; 

- ɬɟɫɬ-ɤɟɣɫɵ ɢ ɧɚɛɨɪɵ ɬɟɫɬ-ɤɟɣɫɨɜ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ ɫɯɟɦɵ ɛɚɡ ɞɚɧɧɵɯ, ɨɩɢɫɚɧɢɹ 

ɚɥɝɨɪɢɬɦɨɜ, ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɬ.ɞ. 

ɉɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɚɤ ɩɪɨɞɭɤɬɧɭɸ 

ɞɨɤɭɦɟɧɬɚɰɢɸ, ɬɚɤ ɢ ɧɟɤɨɬɨɪɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɢɞɵ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɧɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ, ɧɨ ɢ ɧɚ ɛɨɥɟɟ ɪɚɧɧɢɯ ɢ ɩɨɡɞɧɢɯ 

ɫɬɚɞɢɹɯ (ɧɚɩɪɢɦɟɪ, ɧɚ ɫɬɚɞɢɢ ɜɧɟɞɪɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ɉɧɚ ɜɤɥɸɱɚɟɬ: 

- ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɢ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɬɚɤɭɸ ɤɚɤ 

ɜɫɬɪɨɟɧɧɚɹ ɩɨɦɨɳɶ, ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ, 

ɥɢɰɟɧɡɢɨɧɧɵɟ ɫɨɝɥɚɲɟɧɢɹ ɢ ɬ.ɞ. 

- ɦɚɪɤɟɬɢɧɝɨɜɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɤɨɬɨɪɭɸ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪɚɡɪɚɛɨɬɱɢɤɚ 

ɢɥɢ ɡɚɤɚɡɱɢɤɚ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ (ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɫɭɬɢ ɢ 

ɤɨɧɰɟɩɰɢɢ ɩɪɨɟɤɬɚ), ɬɚɤ ɢ ɧɚ ɮɢɧɚɥɶɧɵɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɩɪɨɟɤɬɚ (ɞɥɹ 

ɩɪɨɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ ɧɚ ɪɵɧɤɟ). 

ȼ ɧɟɤɨɬɨɪɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹɯ ɱɚɫɬɶ ɞɨɤɭɦɟɧɬɨɜ ɢɡ ɩɪɨɞɭɤɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɱɢɫɥɟɧɚ ɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ — ɷɬɨ 

ɫɨɜɟɪɲɟɧɧɨ ɧɨɪɦɚɥɶɧɨ, ɬ.ɤ. ɩɨɧɹɬɢɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɲɢɪɨɤɢɦ [18]. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɝɪɚɮɢɱɟɫɤɚɹ ɮɨɪɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɩɪɢɡɧɚɤɭ ɬɨɝɨ, ɝɞɟ (ɞɥɹ 

ɱɟɝɨ) ɨɧɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ. 
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Ɋɢɫɭɧɨɤ 4 - ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɨɟɤɬɚ 

 

ɋɬɟɩɟɧɶ ɜɚɠɧɨɫɬɢ ɢ ɝɥɭɛɢɧɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɞɚɠɟ ɨɬɞɟɥɶɧɨɝɨ ɞɨɤɭɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɮɚɤɬɨɪɨɜ, ɧɨ ɧɟɢɡɦɟɧɧɵɦ ɨɫɬɚёɬɫɹ ɨɛɳɢɣ ɩɪɢɧɰɢɩ: ɜɫё, ɱɬɨ ɦɵ 

ɫɨɡɞɚɟɦ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ (ɞɚɠɟ ɪɢɫɭɧɤɢ ɦɚɪɤɟɪɨɦ ɧɚ ɞɨɫɤɟ, 

ɞɚɠɟ ɩɢɫɶɦɚ, ɞɚɠɟ ɩɟɪɟɩɢɫɤɭ ɜ ɫɤɚɣɩɟ), ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɢ ɬɚɤ 

ɢɥɢ ɢɧɚɱɟ ɩɨɞɜɟɪɝɚɬɶ ɬɟɫɬɢɪɨɜɚɧɢɸ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ.  
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ȼɵɜɨɞ 

 

Ɉɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɨɥɧɭɸ ɨɰɟɧɤɭ ɬɟɫɬɢɪɨɜɚɧɢɹ, 

ɪɚɡɛɢɬɭɸ ɧɚ ɷɬɚɩɵ ɢ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜɨɝɨ 

ɤɨɦɩɥɟɤɬɚ.  Ɏɨɪɦɚɥɢɡɚɰɢɹ ɡɚɞɚɱɢ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ 

ɨɰɟɧɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ.  

Ɍɚɤɠɟ ɢɡ ɨɩɢɫɚɧɧɵɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ – 

ɦɟɬɨɞ ɝɪɭɛɨɣ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɤ 

ɤɨɥɢɱɟɫɬɜɭ ɬɟɫɬɢɪɨɜɳɢɤɨɜ ɧɚ ɩɪɨɟɤɬɟ ɢ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɵɦ ɜ ɩɪɢɦɟɧɟɧɢɢ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ ɢɧɞɭɤɬɢɜɧɨɣ 

ɨɰɟɧɤɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɭɱɢɬɵɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɪɤɭ ɬɟɫɬɨɜɵɯ 

ɫɥɭɱɚɟɜ, ɧɨ ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɨɤɪɭɠɟɧɢɹ ɢ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ (ɟɫɥɢ 

ɜɵ ɬɟɫɬɢɪɭɟɬɟ ɩɪɨɞɭɤɬ ɜ ɩɟɪɜɵɣ ɪɚɡ). 
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ȽɅȺȼȺ 3 ɉɊɂɆȿɇȿɇɂȿ ȺɅȽɈɊɂɌɆȺ ɉɈɋɌɊɈȿɇɂə ɌȿɋɌ-

ɄɈɆɉɅȿɄɌȺ ɇȺ ɊȿȺɅɖɇɕɏ ɁȺȾȺɑȺɏ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɛɵɥ ɨɩɪɨɛɨɜɚɧ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɟɤɬɚɯ 

ɤɨɦɩɚɧɢɢ. 

 

3.1 ɉɪɨɟɤɬ Ⱥ. ȼɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ 

 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɚ: 435 400 ɪɭɛɥɟɣ. 

ɉɪɨɟɤɬ ɛɵɥ ɨɰɟɧɟɧ ɧɚ 622 ɱɚɫɨɜ. 

ȼɪɟɦɹ, ɜɵɞɟɥɟɧɧɨɟ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ – 160 ɱɚɫ. 

Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɧɚɩɢɫɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ.  

ɇɚ ɩɪɨɟɤɬ ɛɵɥ ɧɚɡɧɚɱɟɧ ɬɟɫɬɢɪɨɜɳɢɤ ɫ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɜ ɬɟɫɬɢɪɨɜɚɧɢɢ 

ɨɬ ɝɨɞɚ.  

ɉɟɪɟɞ ɫɬɚɪɬɨɦ ɩɪɨɟɤɬɚ ɛɵɥɨ ɫɨɡɞɚɧɨ ɢ ɨɩɢɫɚɧɨ 15 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 

ɫɰɟɧɚɪɢɟɜ. 

ɉɪɢ ɨɰɟɧɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ Ƚɪɭɛɨɣ 

ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. 

ȼ ɮɨɪɦɭɥɟ 4, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, X – ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ ɧɚ ɨɞɢɧ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ, Y – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ, 𝑇ଵ – 

ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɩɨɡɢɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ, 𝑇−ଵ - 

ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 4 

ɩɨɡɢɬɢɜɧɵɯ ɢ 7 ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ. X = 11. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 17 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 2 ɦɢɧɭɬ. 

4. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 3 ɦɢɧɭɬ. 
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∑ 𝑇 = ሺʹ + ͵ሻ ∗ ͳ͹ ∗ ͳͳ = ͻ͵ͷ ˏиː˖˕ = ͳͷ,ͷͺ ч˃˔˃. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 12 

ɩɨɡɢɬɢɜɧɵɯ ɢ 6 ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ. X = 18 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 17 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 2 ɦɢɧɭɬ. 

4. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 4 ɦɢɧɭɬ. ∑ 𝑇 = ሺʹ + Ͷሻ ∗ ʹʹ ∗ ͺ = ͳͺ͵͸ ˏиː˖˕ = ͵Ͳ,͸ ч˃˔˃. 

Ɍɚɛɥɢɰɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 13 

ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 17 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 4 ɦɢɧɭɬ. ∑ 𝑇 = ͳ͵ ∗ ͳ͹ ∗ Ͷ = ͺͺͶ ˏиː˖˕ = ͳͶ,͹͵ ч˃˔˃. 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ:  

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 13 

ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 17 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 5 ɦɢɧɭɬ. ∑ 𝑇 = ͳ͵ ∗ ͷ ∗ ͳ͹ = ͳͳͲͷ ˏиː˖˕ = ͳͺ,Ͷʹ ч˃˔˃. 

 

ɉɨɫɥɟ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢ ɜɵɞɟɥɟɧɧɵɦ 

ɜɪɟɦɟɧɟɦ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɨɞɯɨɞɢɬ ɦɟɬɨɞɵ 

ɬɚɛɥɢɰɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɢ ɞɨɦɟɧɧɵɣ ɚɧɚɥɢɡ, ɩɨɬɨɦɭ ɱɬɨ ɬɨɥɶɤɨ ɭ 

ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɜɪɟɦɹ ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɢɦ ɢ ɪɚɜɧɵɦ 10% ɨɬ ɨɛɳɟɝɨ 

ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. 
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Ⱦɚɥɟɟ ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɬɟɫɬɢɪɨɜɚɧɢɹ: 

1. Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

a. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ – 15,58 ɱ * 3,14 = 48,92. 

b. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ – 15,58 ɱ * 1,57= 24,46. 

c. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ ɤɚɪɬ – 15,58 ɱ * 1,2= 18,7. 

2. Ɍɚɛɥɢɰɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ:  

a. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ – 14,73 ɱ * 3,14 = 46,25. 

b. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ – 14,73 ɱ * 1,57= 23,12. 

c. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ ɤɚɪɬ – 14,73 ɱ * 1,2= 17,68. 

 

Ⱦɚɥɟɟ ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɵ, ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɵɯ 

ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 30% ɨɬ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ – 48 ɱɚɫɨɜ. 

ɍɞɨɜɥɟɬɜɨɪɹɸ ɠɟ ɤɪɢɬɟɪɢɸ -ɱɟɤ-ɥɢɫɬɵ, ɢɧɬɟɥɥɟɤɬ ɤɚɪɬɵ ɞɥɹ ɨɛɨɢɯ ɦɟɬɨɞɨɜ, 

ɚ ɬɚɤɠɟ ɬɟɫɬ-ɤɟɣɫɵ ɞɥɹ ɬɚɛɥɢɰ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

Ɏɢɧɚɥɶɧɵɦ ɷɬɚɩɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɰɟɧɤɚ ɜɪɟɦɟɧɢ ɢɫɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜɵɯ 

ɫɥɭɱɚɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɢɧɞɭɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 9. 

Ⱦɥɹ ɨɛɨɢɯ ɤɨɦɛɢɧɚɰɢɣ (ɦɟɬɨɞ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ + ɢɧɫɬɪɭɦɟɧɬ 

ɧɚɩɢɫɚɧɢɹ) ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɨɞɢɧɚɤɨɜɨɟ ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɪɟɞɵ ɢ ɪɢɫɤɢ, 2 

ɱɚɫɚ ɢ 1 ɱɚɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ ɩɪɢ ɞɨɦɟɧɧɨɦ ɚɧɚɥɢɡɟ – 187 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɛɥɢɰɵ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ – 221. 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɬɟɫɬ-ɤɟɣɫɚɦ – 35 ɦɢɧɭɬ. 𝑇ଶ = ͵ͷ ∗ ʹʹͳ + ͸Ͳ + ͳʹͲ = ͹ͻͳͷ ˏиː˖˕ = ͳ͵ͳ,ͻʹ ч˃˔˃. 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ: 𝑇 ˄щଶ = Ͷ͸,ʹͷ + ͳ͵ͳ,ͻʹ = ͳ͹ͺ,ͳ͹ ч˃˔˃. 

 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɱɟɤ-ɥɢɫɬɚɦ – 20 ɦɢɧɭɬ. 𝑇ଵ = ʹͲ ∗ ͳͺ͹ + ͸Ͳ + ͳʹͲ = ͵ͻʹͲ ˏиː˖˕ = ͸ͷ,͵͵ ч˃˔˃. 
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𝑇ଶ = ʹͲ ∗ ʹʹͳ + ͸Ͳ + ͳʹͲ = Ͷ͸ͲͲ ˏиː˖˕ = ͹͸,͸͹ ч˃˔˃. 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = ʹͶ,Ͷ͸ + ͸ͷ,͵͵ = ͺͻ,͹ͻ ч˃˔˃. 𝑇 ˄щଶ = ʹ͵,ͳʹ + ͹͸,͸͹ = ͻͻ,͹ͻ ч˃˔˃. 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɟ – 25 ɦɢɧɭɬ. 𝑇ଵ = ʹͷ ∗ ͳͺ͹ + ͸Ͳ + ͳʹͲ = Ͷͺͷͷ ˏиː˖˕ = ͺͲ,ͻʹ ч˃˔˃. 𝑇ଵ = ʹͷ ∗ ʹʹͳ + ͸Ͳ + ͳʹͲ = ͷ͹Ͳͷ ˏиː˖˕ = ͻͷ,Ͳͺ ч˃˔˃. 

 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = ͳͺ,͹ + ͺͲ,ͻʹ = ͻͻ,͸ʹ ч˃˔˃. 𝑇 ˄щଶ = ͳ͹,͸ͺ + ͻͷ,Ͳͺ = ͳͳʹ,͹͸ ч˃˔˃. 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɫɬ-ɤɟɣɫɨɜ ɩɪɟɜɵɲɚɟɬ 80% ɨɬ 

ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. ȼ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɧɨ ɜɵɛɪɚɬɶ 

ɦɢɧɢɦɚɥɶɧɭɸ ɫɜɹɡɤɭ. 

 ȼɵɜɨɞ  

Ɍɟɫɬ-ɤɨɦɩɥɟɤɬ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ – ɫɜɹɡɤɚ ɞɨɦɟɧɧɵɣ 

ɚɧɚɥɢɡ ɢ ɱɟɤ-ɥɢɫɬɵ. ɇɨ ɬɚɤ ɤɚɤ ɜɫɟ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɵ ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɨɝɪɚɧɢɱɟɧɢɹ, ɬɨ ɬɟɫɬɢɪɨɜɳɢɤ ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɭɞɨɛɧɵɣ ɞɥɹ ɧɟɝɨ ɦɟɬɨɞ. 

ɉɪɢ ɷɬɨɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɦɟɬɨɞ, ɬɚɤ ɤɚɤ ɤɨɦɛɢɧɚɰɢɹ 

ɩɪɟɜɵɲɚɟɬ ɜɵɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ.  

Ɋɟɚɥɶɧɨɟ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɟ – 100 ɱɚɫɨɜ, ɱɬɨ ɩɪɟɜɵɲɚɟɬ 

ɨɰɟɧɟɧɧɨɟ ɜɪɟɦɹ 10%.  
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3.2 ɉɪɨɟɤɬ Ȼ. Ɇɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ  
 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɚ: 190 000 ɪɭɛɥɟɣ. 

ɉɪɨɟɤɬ ɛɵɥ ɨɰɟɧɟɧ ɧɚ 523 ɱɚɫɨɜ. 

ȼɪɟɦɹ, ɜɵɞɟɥɟɧɧɨɟ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ – 142 ɱɚɫ. 

Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɧɚɩɢɫɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ.  

ɇɚ ɩɪɨɟɤɬ ɛɵɥ ɧɚɡɧɚɱɟɧ ɬɟɫɬɢɪɨɜɳɢɤ ɫ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɜ ɬɟɫɬɢɪɨɜɚɧɢɢ 

ɜ ɨɛɳɟɦ ɞɨ ɝɨɞɚ, ɜ ɬɟɫɬɢɪɨɜɚɧɢɢ ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ – ɨɬɫɭɬɫɬɜɭɟɬ.  

ɉɟɪɟɞ ɫɬɚɪɬɨɦ ɩɪɨɟɤɬɚ ɛɵɥɨ ɫɨɡɞɚɧɨ ɢ ɨɩɢɫɚɧɨ 8 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 

ɫɰɟɧɚɪɢɟɜ. 

ɉɪɢ ɨɰɟɧɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ Ƚɪɭɛɨɣ 

ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. 

ȼ ɮɨɪɦɭɥɟ 4, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, X – ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ ɧɚ ɨɞɢɧ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ, Y – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ, 𝑇ଵ – 

ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɩɨɡɢɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ, 𝑇−ଵ - 

ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 6 

ɩɨɡɢɬɢɜɧɵɯ ɢ 9 ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ. X = 15. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 8 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 4 ɦɢɧɭɬ. 

4. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 3 ɦɢɧɭɬ. ∑ 𝑇 = ሺͶ + ͵ሻ ∗ ͳͷ ∗ ͺ = ͺͶͲ ˏиː˖˕ = ͳͶ ч˃˔˃. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 15 

ɩɨɡɢɬɢɜɧɵɯ ɢ 7 ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ. X = 22. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 8 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 
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3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 2 ɦɢɧɭɬ. 

4. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 4 ɦɢɧɭɬ. ∑ 𝑇 = ሺʹ + Ͷሻ ∗ ʹʹ ∗ ͺ = ͳͲͷ͸ ˏиː˖˕ = ͳ͹,͸ ч˃˔˃. 
Ɍɚɛɥɢɰɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 20 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 8 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 7 ɦɢɧɭɬ. ∑ 𝑇 = ʹͲ ∗ ͹ ∗ ͺ = ͳͳʹͲ ˏиː˖˕ = ͳͺ,͸͹ ч˃˔˃. 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ:  

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 20 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 8 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 6 ɦɢɧɭɬ. ∑ 𝑇 = ʹͲ ∗ ͸ ∗ ͺ = ͻ͸Ͳ ˏиː˖˕ = ͳ͸ ч˃˔˃. 

 

ɉɨɫɥɟ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢ ɜɵɞɟɥɟɧɧɵɦ 

ɜɪɟɦɟɧɟɦ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɨɞɯɨɞɢɬ ɦɟɬɨɞɵ 

ɞɢɚɝɪɚɦɦ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ ɢ ɞɨɦɟɧɧɵɣ ɚɧɚɥɢɡ, ɩɨɬɨɦɭ ɱɬɨ ɬɨɥɶɤɨ 

ɭ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜɪɟɦɹ ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɢɦ ɢ ɪɚɜɧɵɦ 10% ɨɬ ɨɛɳɟɝɨ 

ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ⱦɚɥɟɟ ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ: 

1. Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

a. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ – 14 ɱ * 3,14 = 43,96; 

b. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ – 14 ɱ * 1,57= 21,98; 

c. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ ɤɚɪɬ – 14 ɱ * 1,2= 16,8. 

2. Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ: 
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a. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ – 16 ɱ * 3,14 = 50,24; 

b. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ – 16 ɱ * 1,57= 25,12; 

c. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ ɤɚɪɬ - 16 ɱ * 1,2= 19,2; 

 

Ⱦɚɥɟɟ ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɵ, ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɵɯ 

ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 30% ɨɬ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ – 42,6 ɱɚɫɨɜ. 

ɍɞɨɜɥɟɬɜɨɪɹɸ ɠɟ ɤɪɢɬɟɪɢɸ -ɱɟɤ-ɥɢɫɬɵ ɢ ɢɧɬɟɥɥɟɤɬ ɤɚɪɬɵ.  

Ɏɢɧɚɥɶɧɵɦ ɷɬɚɩɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɰɟɧɤɚ ɜɪɟɦɟɧɢ ɢɫɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜɵɯ 

ɫɥɭɱɚɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɢɧɞɭɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 9. 

Ⱦɥɹ ɨɛɨɢɯ ɤɨɦɛɢɧɚɰɢɣ (ɦɟɬɨɞ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ + ɢɧɫɬɪɭɦɟɧɬ 

ɧɚɩɢɫɚɧɢɹ) ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɨɞɢɧɚɤɨɜɨɟ ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɪɟɞɵ ɢ ɪɢɫɤɢ, 1 

ɱɚɫ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ ɩɪɢ ɞɨɦɟɧɧɨɦ ɚɧɚɥɢɡɟ – 120 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɚɝɪɚɦɦɵ 

ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ - 160 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɱɟɤ-ɥɢɫɬɚɦ – 20 ɦɢɧɭɬ. 𝑇ଵ = ʹͲ ∗ ͳʹͲ + ͸Ͳ + ͸Ͳ = ʹͷʹͲ ˏиː˖˕ = Ͷʹ ч˃˔˃. 𝑇ଶ = ʹͲ ∗ ͳ͸Ͳ + ͸Ͳ + ͸Ͳ = ͵͵ʹͲ ˏиː˖˕ = ͷͷ,͵͵ ч˃˔˃. 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = Ͷʹ + ʹͳ,ͻͺ = ͸͵,ͻͺ ч˃˔˃. 𝑇 ˄щଶ = ͷͷ,͵͵ + ʹͷ,ͳʹ = ͺͲ,Ͷͷ ч˃˔˃. 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɟ – 25 ɦɢɧɭɬ. 𝑇ଵ = ʹͷ ∗ ͳʹͲ + ͸Ͳ + ͸Ͳ = ͵ͳʹͲ ˏиː˖˕ = ͷʹ ч˃˔˃. 𝑇ଵ = ʹͷ ∗ ͳ͸Ͳ + ͸Ͳ + ͸Ͳ = ͶͳʹͲ ˏиː˖˕ = ͸ͺ,͸͹ ч˃˔˃. 

 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = ͷʹ + ͳ͸,ͺ = ͸ͺ,ͺ ч˃˔˃. 𝑇 ˄щଶ = ͸ͺ,͸͹ + ͳͻ,ʹ = ͺ͹,ͺ͹ ч˃˔˃. 
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Ɍɚɤ ɤɚɤ ɢɬɨɝɨɜɨɟ ɜɪɟɦɹ ɜɫɟɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 80% ɨɬ 

ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɟɫɬ-ɤɨɦɩɥɟɤɬ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ. 

 ȼɵɜɨɞ  

Ɍɟɫɬ-ɤɨɦɩɥɟɤɬ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ – ɫɜɹɡɤɚ ɞɨɦɟɧɧɵɣ 

ɚɧɚɥɢɡ ɢ ɱɟɤ-ɥɢɫɬɵ. ɇɨ ɬɚɤ ɤɚɤ ɜɫɟ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɵ ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɨɝɪɚɧɢɱɟɧɢɹ, ɬɨ ɬɟɫɬɢɪɨɜɳɢɤ ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɭɞɨɛɧɵɣ ɞɥɹ ɧɟɝɨ ɦɟɬɨɞ. 

ɉɪɢ ɷɬɨɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɦɟɬɨɞ, ɬɚɤ ɤɚɤ ɤɨɦɛɢɧɚɰɢɹ 

ɩɪɟɜɵɲɚɟɬ ɜɵɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ.  

Ɋɟɚɥɶɧɨɟ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ – 65 ɱɚɫɨɜ, ɱɬɨ ɩɪɟɜɵɲɚɟɬ 

ɨɰɟɧɟɧɧɨɟ ɜɪɟɦɹ ɧɚ 1%.  

 

3.3 ɉɪɨɟɤɬ ȼ. ɑɚɬ-ɛɨɬ ɜ Telegram 

 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɚ: 43 400 ɪɭɛɥɟɣ. 

ɉɪɨɟɤɬ ɛɵɥ ɨɰɟɧɟɧ ɧɚ 54 ɱɚɫɨɜ. 

ȼɪɟɦɹ, ɜɵɞɟɥɟɧɧɨɟ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ – 16 ɱɚɫ. 

Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɧɚɩɢɫɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ.  

ɇɚ ɩɪɨɟɤɬ ɛɵɥ ɧɚɡɧɚɱɟɧ ɬɟɫɬɢɪɨɜɳɢɤ ɫ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɜ 

ɬɟɫɬɢɪɨɜɚɧɢɢ ɜ ɨɛɳɟɦ ɞɨ ɝɨɞɚ.  

ɉɟɪɟɞ ɫɬɚɪɬɨɦ ɩɪɨɟɤɬɚ ɛɵɥɨ ɫɨɡɞɚɧɨ ɢ ɨɩɢɫɚɧɨ 3 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

ɉɪɢ ɨɰɟɧɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ Ƚɪɭɛɨɣ 

ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. 

ȼ ɮɨɪɦɭɥɟ 4, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, X – ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ 

ɧɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ, Y – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 

ɫɰɟɧɚɪɢɟɜ, 𝑇ଵ – ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɩɨɡɢɬɢɜɧɨɝɨ 

ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ, 𝑇−ଵ - ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ 

ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 3 

ɩɨɡɢɬɢɜɧɵɯ ɢ 5 ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ. X = 8. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 3 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 2 ɦɢɧɭɬ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 3 ɦɢɧɭɬ. ∑ 𝑇 = ሺʹ + ͵ሻ ∗ ͺ ∗ ͵ = ͳʹͲ ˏиː˖˕ = ʹ ч˃˔˃ 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 15 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 3 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 2 ɦɢɧɭɬ. 

4. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 2 ɦɢɧɭɬ. ∑ 𝑇 = ሺʹ + ʹሻ ∗ ͳͷ ∗ ͵ = ͳͺͲ ˏиː˖˕ = ͵ ч˃˔˃ 

Ɍɚɛɥɢɰɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 12 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 3 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 5 ɦɢɧɭɬ. ∑ 𝑇 = ͳʹ ∗ ͷ ∗ ͵ = ͳͺͲ ˏиː˖˕ = ͵ ч˃˔˃ 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ:  

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 6 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 3 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 5 ɦɢɧɭɬ. ∑ 𝑇 = ͸ ∗ ͷ ∗ ͵ = ͻͲ ˏиː˖˕ = ͳ,ͷ ч˃˔˃ 
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ɉɨɫɥɟ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢ ɜɵɞɟɥɟɧɧɵɦ 

ɜɪɟɦɟɧɟɦ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɨɞɯɨɞɢɬ ɦɟɬɨɞ 

ɞɢɚɝɪɚɦɦ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ, ɩɨɬɨɦɭ ɱɬɨ ɬɨɥɶɤɨ ɭ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 

ɜɪɟɦɹ ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɢɦ ɢ ɪɚɜɧɵɦ 10% ɨɬ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ⱦɚɥɟɟ ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ: 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ:  

a. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ – 1,5 ɱ * 3,14 = 4,71; 

b. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ – 1,5 ɱ * 1,57= 2,36; 

c. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ ɤɚɪɬ – 1,5 ɱ * 1,2= 1,8. 

 

Ⱦɚɥɟɟ ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɵ, ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɤɨɬɨɪɵɯ ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 30% ɨɬ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ – 4,8 

ɱɚɫɨɜ. ɍɞɨɜɥɟɬɜɨɪɹɸ ɤɪɢɬɟɪɢɸ ɜɫɟ ɢɧɫɬɪɭɦɟɧɬɵ.  

Ɏɢɧɚɥɶɧɵɦ ɷɬɚɩɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɰɟɧɤɚ ɜɪɟɦɟɧɢ ɢɫɩɨɥɧɟɧɢɹ 

ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɢɧɞɭɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɫ ɩɨɦɨɳɶɸ 

ɮɨɪɦɭɥɵ 9. 

Ⱦɥɹ ɨɛɨɢɯ ɤɨɦɛɢɧɚɰɢɣ (ɦɟɬɨɞ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ + ɢɧɫɬɪɭɦɟɧɬ 

ɧɚɩɢɫɚɧɢɹ) ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɨɞɢɧɚɤɨɜɨɟ ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɪɟɞɵ ɢ 

ɪɢɫɤɢ, 1 ɱɚɫ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ – 8 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɬɟɫɬ-ɤɟɣɫɚɦ – 50 ɦɢɧɭɬ 𝑇ଵ = ͺ ∗ ͷͲ + ͸Ͳ + ͸Ͳ = ͷʹͲ ˏиː˖˕ = ͺ,͸͹ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = Ͷ,͹ͳ + ͺ,͸͹ = ͳ͵,͵ͺ ч˃˔˃ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɱɟɤ-ɥɢɫɬɚɦ – 40 ɦɢɧɭɬ. 𝑇ଵ = ͺ ∗ ͶͲ + ͸Ͳ + ͸Ͳ = ͶͶͲ ˏиː˖˕ = ͹,͵͵ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଶ = ʹ,͵͸ + +͹,͵͵ = ͻ,͸͸ ч˃˔˃ 
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ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɟ – 40 ɦɢɧɭɬ. 𝑇ଵ = ͶͲ ∗ ͺ + ͸Ͳ + ͸Ͳ = ͶͶͲ ˏиː˖˕ = ͹,͵͵ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଷ = ͳ,ͺ + ͹,͵ = ͻ,ͳ ч˃˔˃ 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɫɬ-ɤɟɣɫɨɜ ɢɬɨɝɨɜɨɟ ɜɪɟɦɹ ɩɪɟɜɵɲɚɟɬ 80% 

ɜɵɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ.  ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɛɢɪɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɚɹ ɩɨ ɜɪɟɦɟɧɢ ɫɜɹɡɤɚ – ɞɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ ɢ 

ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ.  

Ɋɟɚɥɶɧɨɟ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ – 10,2 ɱɚɫɨɜ, ɱɬɨ ɩɪɟɜɵɲɚɟɬ ɧɚ 11% 

ɨɰɟɧɟɧɧɨɟ ɜɪɟɦɹ.   
 

3.4 ɉɪɨɟɤɬ Ƚ. «ɋɚɣɬ ɚɝɪɟɝɚɬɨɪ ɞɥɹ ɛɪɨɧɢɪɨɜɚɧɢɹ ɢ ɩɨɤɭɩɤɢ» 

 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɚ: 473 538 ɪɭɛɥɟɣ. 

ɉɪɨɟɤɬ ɛɵɥ ɨɰɟɧɟɧ ɧɚ 592 ɱɚɫɨɜ. 

ȼɪɟɦɹ, ɜɵɞɟɥɟɧɧɨɟ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ – 234 ɱɚɫ. 

Ɉɰɟɧɤɚ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɧɚɩɢɫɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ.  

ɇɚ ɩɪɨɟɤɬ ɛɵɥ ɧɚɡɧɚɱɟɧ ɬɟɫɬɢɪɨɜɳɢɤ ɫ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɜ ɬɟɫɬɢɪɨɜɚɧɢɢ 

ɜ ɨɛɳɟɦ ɨɬ 2-ɯ ɥɟɬ.  

ɉɟɪɟɞ ɫɬɚɪɬɨɦ ɩɪɨɟɤɬɚ ɛɵɥɨ ɫɨɡɞɚɧɨ ɢ ɨɩɢɫɚɧɨ 20 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 

ɫɰɟɧɚɪɢɟɜ. 

ɉɪɢ ɨɰɟɧɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ Ƚɪɭɛɨɣ 

ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. 

ȼ ɮɨɪɦɭɥɟ 4, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, X – ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ ɧɚ ɨɞɢɧ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ, Y – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ, 𝑇ଵ – 

ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɩɨɡɢɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ, 𝑇−ଵ - 

ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 
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1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 5 

ɩɨɡɢɬɢɜɧɵɯ ɢ 9 ɧɟɝɚɬɢɜɧɵɯ ɬɟɫɬɨɜ. X = 14 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 20 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 2 ɦɢɧɭɬ. 

4. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 3 ɦɢɧɭɬ. ∑ 𝑇 = ሺʹ + ͵ሻ ∗ ͳͶ ∗ ʹͲ = ͳͶͲͲ ˏиː˖˕ = ʹ͵,͵͵ ч˃˔˃ 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɚɪɧɵɯ ɡɧɚɱɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 25 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 20 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 1 ɦɢɧɭɬ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɬɟɫɬɚ 2 ɦɢɧɭɬ. ∑ 𝑇 = ሺʹ + ͳሻ ∗ ʹͷ ∗ ʹͲ = ͳͷͲͲ ˏиː˖˕ = ʹͷ ч˃˔˃ 

Ɍɚɛɥɢɰɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ: 

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 17 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 20 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 4 ɦɢɧɭɬ. ∑ 𝑇 = ͳ͹ ∗ Ͷ ∗ ʹͲ = ͳ͵͸Ͳ ˏиː˖˕ = ʹʹ,͸͹ ч˃˔˃ 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ:  

1. ɇɚ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ ɩɢɲɟɬɫɹ, ɜ ɫɪɟɞɧɟɦ, 20 ɬɟɫɬɨɜ. 

2. ȼɫɟɝɨ ɜ ɩɪɨɟɤɬɟ 20 ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

3. Ɍɟɫɬɢɪɨɜɳɢɤɭ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɨɩɵɬɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜɨɝɨ ɫɥɭɱɚɹ 3 ɦɢɧɭɬ. ∑ 𝑇 = ʹͲ ∗ ͵ ∗ ʹͲ = ͳʹͲͲ ˏиː˖˕ = ʹͲ ч˃˔˃ 
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ɉɨɫɥɟ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜ ɢ ɜɵɞɟɥɟɧɧɵɦ 

ɜɪɟɦɟɧɟɦ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɨɞɯɨɞɢɬ ɦɟɬɨɞ 

ɞɢɚɝɪɚɦɦ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ, ɩɨɬɨɦɭ ɱɬɨ ɬɨɥɶɤɨ ɭ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 

ɜɪɟɦɹ ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɢɦ ɢ ɪɚɜɧɵɦ 10% ɨɬ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ⱦɚɥɟɟ ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɬɟɫɬɢɪɨɜɚɧɢɹ: 

Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

a. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ: 23,33 * 3,14 = 73,26; 

b. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ: 23,33 * 1,57 = 36,63; 

c. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬ: 23,33 * 1,2 = 28. 

Ɍɚɛɥɢɰɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ: 

a. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ: 22,67 * 3,14 = 71,2; 

b. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ: 22,67 * 1,57 = 35,59; 

c. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ-ɤɚɬ: 22,67 * 1,2 = 27,2 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ: 

a. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ – 20 ɱ * 3,14 = 62,8; 

b. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɤ-ɥɢɫɬɨɜ – 20 ɱ * 1,57= 31,4; 

c. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬ ɤɚɪɬ – 20 ɱ * 1,2= 24. 

 

Ⱦɚɥɟɟ ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɵ, ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɵɯ 

ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 30% ɨɬ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɬɟɫɬɢɪɨɜɚɧɢɹ – 70,2 ɱɚɫɨɜ. ɇɟ 

ɩɨɞɯɨɞɢɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɫɬ-ɤɟɣɫɨɜ ɞɥɹ ɞɨɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɬɚɛɥɢɰ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ.  

Ɏɢɧɚɥɶɧɵɦ ɷɬɚɩɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɰɟɧɤɚ ɜɪɟɦɟɧɢ ɢɫɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜɵɯ 

ɫɥɭɱɚɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɢɧɞɭɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 9. 

Ⱦɥɹ ɨɛɨɢɯ ɤɨɦɛɢɧɚɰɢɣ (ɦɟɬɨɞ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ + ɢɧɫɬɪɭɦɟɧɬ 

ɧɚɩɢɫɚɧɢɹ) ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɨɞɢɧɚɤɨɜɨɟ ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɪɟɞɵ ɢ ɪɢɫɤɢ, 1 

ɱɚɫ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

Ⱦɨɦɟɧɧɵɣ ɚɧɚɥɢɡ: 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ – 280 
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ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɱɟɤ-ɥɢɫɬɚɦ – 35 ɦɢɧɭɬ. 𝑇ଵ = ʹͺͲ ∗ ͵ͷ + ͸Ͳ + ͸Ͳ = ͻͻʹͲ ˏиː˖˕ = ͳ͸ͷ,͵͵ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = ͵͸,͵͵ + ͳ͸ͷ,͵͵ = ʹͲͳ,͸͸ ч˃˔˃ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɟ – 30 ɦɢɧɭɬ. 𝑇ଵ = ʹͺͲ ∗ ͵ͷ + ͸Ͳ + ͸Ͳ = ͻͻʹͲ ˏиː˖˕ = ͳ͸ͷ,͵͵ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଶ = ʹͺ + ͳ͸ͷ,͵͵ = ͳͻͺ,͵͵ ч˃˔˃ 

 

Ɍɚɛɥɢɰɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ: 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ – 340 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɱɟɤ-ɥɢɫɬɚɦ – 25 ɦɢɧɭɬ. 𝑇ଵ = ͵ͶͲ ∗ ͵Ͳ + ͸Ͳ + ͸Ͳ = ͺ͸ʹͲ ˏиː˖˕ = ͳͶ͵,͸͹ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = ͵ͷ,ͷͻ + +ͳͶ͵,͸͹ = ͳ͹ͻ,ʹ͸ ч˃˔˃ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɟ – 30 ɦɢɧɭɬ. 𝑇ଵ = ͵ͶͲ ∗ ͵Ͳ + ͸Ͳ + ͸Ͳ = ͳͲ͵ʹͲ ˏиː˖˕ = ͳ͹ʹ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଶ = ʹ͹,ʹ + ͳ͹ʹ = ͳͻͻ,ʹ ч˃˔˃ 

 

Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ: 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ – 400 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɬɟɫɬ-ɤɟɣɫɚɦ – 30 ɦɢɧɭɬ. 𝑇ଵ = ͶͲͲ ∗ ͵Ͳ + ͸Ͳ + ͸Ͳ = ͳʹͳʹͲ ˏиː˖˕ = ʹͲʹ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = ͸ʹ,ͺ + ʹͲʹ = ʹ͸Ͷ,ͺ ч˃˔˃ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɱɟɤ-ɥɢɫɬɚɦ – 20 ɦɢɧɭɬ. 𝑇ଵ = ͶͲͲ ∗ ʹͲ + ͸Ͳ + ͸Ͳ = ͺͳʹͲ ˏиː˖˕ = ͳ͵ͷ,͵͵ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  
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𝑇 ˄щଶ = ͵ͳ,Ͷ + ͳ͵ͷ,͵͵ = ͳ͸͸,͹͵ ч˃˔˃ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɩɨ ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɟ – 20 ɦɢɧɭɬ. 𝑇ଵ = ͶͲͲ ∗ ʹͲ + ͸Ͳ + ͸Ͳ = ͺͳʹͲ ˏиː˖˕ = ͳ͵ͷ,͵͵ ч˃˔˃ 

ɂɬɨɝɨɜɨɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ:  𝑇 ˄щଵ = ʹͶ + ͳ͵ͷ,͵͵ = ͳͷͻ,͵͵ ч˃˔˃ 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɫɬ-ɤɟɣɫɨɜ ɢɬɨɝɨɜɨɟ ɜɪɟɦɹ ɩɪɟɜɵɲɚɟɬ 80% 

ɜɵɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ.  ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɛɢɪɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɚɹ ɩɨ ɜɪɟɦɟɧɢ ɫɜɹɡɤɚ – ɞɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢ ɩɟɪɟɯɨɞɨɜ ɢ 

ɢɧɬɟɥɥɟɤɬ-ɤɚɪɬɵ.  

Ɋɟɚɥɶɧɨɟ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ – 187 ɱɚɫɚ, ɱɬɨ ɩɪɟɜɵɲɚɟɬ ɧɚ 15% 

ɨɰɟɧɟɧɧɨɟ ɜɪɟɦɹ.  

 

ȼɵɜɨɞ 
 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɥɝɨɪɢɬɦɚ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɞɚɬɶ ɨɰɟɧɤɭ, ɤɨɬɨɪɚɹ ɫɨɜɩɚɞɟɬ ɫ 

ɩɨɝɪɟɲɧɨɫɬɶɸ 10-15% ɫ ɪɟɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɉɪɢ ɧɚɤɨɩɥɟɧɢɢ ɞɚɧɧɵɯ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɧɨ ɭɥɭɱɲɢɬɶ ɚɥɝɨɪɢɬɦ 

ɢɡɦɟɧɢɜ ɩɪɨɰɟɧɬɵ ɨɬɛɪɚɫɵɜɚɧɢɹ ɦɟɬɨɞɨɦ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ, ɚ 

ɬɚɤɠɟ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɦɟɬɨɞɵ ɨɰɟɧɤɢ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ IT-ɩɪɨɟɤɬɨɜ, ɛɵɥɢ ɜɵɛɪɚɧɵ ɢɧɫɬɪɭɦɟɧɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ 

ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɦ, ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɞɥɹ 

ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɫɬ-ɤɨɦɩɥɟɤɬɚ, ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɚɥɝɨɪɢɬɦɚ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɪɨɟɤɬɨɜ, ɚ ɬɚɤɠɟ 

ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɧɚɩɢɫɚɧɢɹ ɬɟɫɬɨɜɵɯ ɫɥɭɱɚɟɜ.  

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɛɚɡɨɜɵɦɢ ɜ ɬɟɫɬ-

ɚɧɚɥɢɡɟ. Ɍɚɤ ɠɟ ɞɥɹ ɧɢɯ ɧɟɨɛɯɨɞɢɦ ɧɢɡɤɢɣ ɩɨɪɨɝ ɜɯɨɞɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɬɟɫɬɢɪɨɜɳɢɤɚɦ ɥɸɛɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ. Ɉɞɧɢɦ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 

ɛɵɥɨ ɭɱɚɫɬɢɟ ɜ II ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɚɫɩɢɪɚɧɬɨɜ ɫ ɬɟɦɨɣ 

«ɑɟɤ-ɥɢɫɬɵ ɢ ɱɢɬ-ɥɢɫɬɵ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɬɟɫɬɢɪɨɜɚɧɢɹ» 

Ʉɚɫɚɬɟɥɶɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ IT-ɩɪɨɟɤɬɨɜ, ɬɨ ɞɥɹ ɨɰɟɧɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɨ ɜɪɟɦɟɧɢ ɢ ɛɸɞɠɟɬɟ ɩɪɨɟɤɬɨɜ, ɱɟɦɭ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɞɟɥɟɧɢɟ 

ɩɨ ɦɚɫɲɬɚɛɭ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ.  

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧ ɚɥɝɨɪɢɬɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɢɬɶ ɩɨɥɧɭɸ 

ɨɰɟɧɤɭ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɪɚɡɛɢɬɭɸ ɧɚ ɷɬɚɩɵ ɢ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜɨɝɨ ɤɨɦɩɥɟɤɬɚ.  Ɏɨɪɦɚɥɶɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɰɟɧɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ.  

Ɍɚɤɠɟ ɢɡ ɨɩɢɫɚɧɧɵɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ – 

ɦɟɬɨɞ ɝɪɭɛɨɣ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɤ 

ɤɨɥɢɱɟɫɬɜɭ ɬɟɫɬɢɪɨɜɳɢɤɨɜ ɧɚ ɩɪɨɟɤɬɟ ɢ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɵɦ ɜ ɩɪɢɦɟɧɟɧɢɢ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ ɢɧɞɭɤɬɢɜɧɨɣ 

ɨɰɟɧɤɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɭɱɢɬɵɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɪɤɭ ɬɟɫɬɨɜɵɯ 

ɫɥɭɱɚɟɜ, ɧɨ ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɨɤɪɭɠɟɧɢɹ ɢ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ (ɟɫɥɢ 

ɜɵ ɬɟɫɬɢɪɭɟɬɟ ɩɪɨɞɭɤɬ ɜ ɩɟɪɜɵɣ ɪɚɡ). 
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ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɥɝɨɪɢɬɦɚ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɞɚɬɶ ɨɰɟɧɤɭ, ɤɨɬɨɪɚɹ ɫɨɜɩɚɞɟɬ ɫ 

ɩɨɝɪɟɲɧɨɫɬɶɸ 10-15% ɫ ɪɟɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɉɪɢ ɧɚɤɨɩɥɟɧɢɢ ɞɚɧɧɵɯ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɧɨ ɭɥɭɱɲɢɬɶ ɚɥɝɨɪɢɬɦ 

ɢɡɦɟɧɢɜ ɩɪɨɰɟɧɬɵ ɨɬɛɪɚɫɵɜɚɧɢɹ ɦɟɬɨɞɨɦ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ, ɚ 

ɬɚɤɠɟ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɦɟɬɨɞɵ ɨɰɟɧɤɢ.  
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