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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɦɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɨɞɧɨɦɟɪɧɨɣ ɜɵɛɨɪɤɢ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɮɨɪɦɵ». 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 87 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 57 ɢɥɥɸɫɬɪɚɰɢɣ, 

119 ɮɨɪɦɭɥ, 11 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȼɕȻɈɊɄȺ, ɋɅɍɑȺɃɇȺə ȼȿɅɂɑɂɇȺ, ɁȺɄɈɇ ɊȺɋɉɊȿȾȿɅȿɇɂə, 

ɂȾȿɇɌɂɎɂɄȺɐɂə ɁȺɄɈɇȺ ɊȺɋɉɊȿȾȿɅȿɇɂə, ȺɋɂɆɆȿɌɊɂə, 

ɗɄɋɐȿɋɋ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɤɪɢɬɟɪɢɟɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɧɨ ɤɚɠɞɵɣ 

ɢɡ ɧɢɯ ɧɟ ɢɞɟɚɥɟɧ ɢ ɞɨɩɭɫɤɚɸɬɫɹ ɨɲɢɛɤɢ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 

ɧɨɜɵɟ ɤɪɢɬɟɪɢɢ ɧɚɯɨɠɞɟɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ. 

Ɉɛɴɟɤɬɨɦ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɟɪɨɹɬɧɨɫɬɟɣ.  

ɉɪɟɞɦɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɦɟɪɧɭɸ ɫɥɭɱɚɣɧɭɸ ɜɵɛɨɪɤɭ 

ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɞɧɨɦɟɪɧɨɣ 

ɜɵɛɨɪɤɢ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɮɨɪɦɵ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

1) Ⱥɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɨɛ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɨɜ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

2) Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɞɥɹ 

ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

3) ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. 

4) Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

5) Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɢ ɚɩɪɨɛɚɰɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ ɧɚ ɦɧɨɠɟɫɬɜɟ ɜɵɛɨɪɨɤ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. 
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ȼȼȿȾȿɇɂȿ 

 

ɑɟɥɨɜɟɤ ɜ ɫɜɨɟɣ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɧɟɩɪɟɪɵɜɧɨ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫɨ 

ɫɥɭɱɚɣɧɵɦɢ ɹɜɥɟɧɢɹɦɢ, ɬ.ɟ. ɹɜɥɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɬɨɱɧɨ ɩɪɟɞɫɤɚɡɚɬɶ 

ɧɟɜɨɡɦɨɠɧɨ. ɗɬɢ ɹɜɥɟɧɢɹ ɢɦɟɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɤɨɬɨɪɚɹ 

ɧɚɡɵɜɚɟɬɫɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ. Ɂɚɤɨɧ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ  ɜɟɪɨɹɬɧɨɫɬɟɣ  

ɫɥɭɱɚɣɧɨɣ  ɜɟɥɢɱɢɧɵ – ɷɬɨ ɧɟɤɨɬɨɪɚɹ ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 

ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɢɧɢɦɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ  ɢɥɢ ɩɨɩɚɞɚɟɬ ɜ ɧɟɤɨɬɨɪɵɣ ɢɧɬɟɪɜɚɥ. Ȼɥɚɝɨɞɚɪɹ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɜɟɥɢɱɢɧɵ, ɞɚɠɟ ɬɟ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 

ɫɭɳɟɫɬɜɭɟɬ ɪɚɡɛɪɨɫ. Ɇɧɨɠɟɫɬɜɨ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ  ɢɦɟɟɬ ɫɥɭɱɚɣɧɭɸ 

ɩɪɢɪɨɞɭ (ɤ ɩɪɢɦɟɪɭ, ɬɪɚɟɤɬɨɪɢɹ  ɞɜɢɠɟɧɢɹ  ɦɨɥɟɤɭɥɵ).  Ʉɚɠɞɭɸ ɢɡ ɷɬɢɯ 

ɜɟɥɢɱɢɧ ɧɟɨɛɯɨɞɢɦɨ ɨɩɢɫɚɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ  ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ  

ɢɫɩɨɥɶɡɨɜɚɧɢɟ  ɡɚɤɨɧɚ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɥɨɠɧɭɸ, ɧɨ ɧɟɨɛɯɨɞɢɦɭɸ ɡɚɞɚɱɭ. Ʉɚɱɟɫɬɜɨ ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɣ, ɧɚɩɪɹɦɭɸ 

ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɬɨɞɚ, ɧɨ ɢ ɨɬ ɨɛɴɟɦɚ 

ɢɦɟɸɳɢɯɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɜ 

ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɤɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 

ɫɬɚɬɢɫɬɢɤɢ, ɢ ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ.  

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ ɢ ɤɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞɵ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɫɢɱɟɫɤɨɝɨ  ɦɟɬɨɞɚ  ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ 

ɹɜɥɹɟɬɫɹ ɩɪɨɯɨɠɞɟɧɢɟ  ɬɪɟɯ ɷɬɚɩɨɜ:  ɩɟɪɜɨɟ - ɨɩɪɟɞɟɥɟɧɢɹ  ɦɨɞɟɥɢ  ɡɚɤɨɧɚ  

ɪɚɫɩɪɟɞɟɥɟɧɢɹ  ɧɚ  ɨɫɧɨɜɟ  ɢɦɟɸɳɢɯɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ  ɞɚɧɧɵɯ,  

ɧɚɯɨɠɞɟɧɢɟ  ɨɰɟɧɨɤ  ɩɚɪɚɦɟɬɪɨɜ  ɷɬɨɝɨ  ɡɚɤɨɧɚ  ɢ ɩɪɨɜɟɪɤɚ  ɷɬɨɣ  ɦɨɞɟɥɢ  ɧɚ  

ɫɨɨɬɜɟɬɫɬɜɢɟ  ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ  ɞɚɧɧɵɦ  ɫ ɩɨɦɨɳɶɸ  ɤɪɢɬɟɪɢɟɜ  ɫɨɝɥɚɫɢɹ.  

ȿɫɥɢ  ɤɪɢɬɟɪɢɣ ɫɨɝɥɚɫɢɹ  ɞɚɟɬ  ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ,  ɬɨ  ɜɫɟ  ɧɚɱɢɧɚɟɬɫɹ  

ɫɧɚɱɚɥɚ, ɬ.ɟ. ɫɥɟɞɭɟɬ ɩɟɪɟɣɬɢ ɧɚ ɩɟɪɜɵɣ  ɷɬɚɩ.  ɍɫɩɟɯ  ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ  
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ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ ɮɚɤɬɨɪɚɦɢ: ɦɧɨɠɟɫɬɜɨɦ ɦɨɞɟɥɟɣ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ,  

ɤɨɬɨɪɵɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɡɚɞɚɱɟ,  ɢ  ɢɫɩɨɥɶɡɭɟɦɵɯ  ɦɟɬɨɞɨɜ ɫɬɚɬɢɫɬɢɤɢ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɧɵɟ ɤɪɢɬɟɪɢɢ ɫɨɝɥɚɫɢɹ ɞɚɸɬ ɪɚɡɥɢɱɧɵɟ ɫɬɟɩɟɧɢ 

ɨɬɤɥɨɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ. 

ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɧɟɫɤɨɥɶɤɨ ɤɪɢɬɟɪɢɟɜ ɫɨɝɥɚɫɢɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨ. ɗɬɨ ɩɨɡɜɨɥɢɬɶ ɩɨɥɭɱɢɬɶ ɧɚɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɬ.ɟ. 

ɞɨɫɬɢɱɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɢ ɫɨɤɪɚɬɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ 

ɨɲɢɛɤɢ. Ɉɞɧɚɤɨ ɞɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɦɨɞɟɥɟɣ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ.   

ɇɟ ɫɥɟɞɭɟɬ ɡɚɛɵɜɚɬɶ ɨ ɜɵɛɪɨɫɚɯ, ɬɚɤ ɤɚɤ ɧɟɤɨɬɨɪɵɟ ɦɟɬɨɞɵ ɨɰɟɧɢɜɚɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɧɢɦ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɨɲɢɛɨɱɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɳɚɬɶ ɜɵɛɨɪɤɭ ɨɬ ɚɧɨɦɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ.  

Ɍɨɩɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɰɟɧɨɤ ɦɨɦɟɧɬɨɜ, 

ɧɚɩɪɢɦɟɪ ɬɚɤɢɯ ɤɚɤ: ɚɫɢɦɦɟɬɪɢɹ ɢ ɷɤɫɰɟɫɫ. ɗɬɢ ɨɰɟɧɤɢ ɩɨɥɭɱɚɸ ɩɨ 

ɢɦɟɸɳɢɦɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ.  ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɡɧɚɱɟɧɢɹ 

ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ, ɤɚɤ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ, ɦɨɠɧɨ, ɢɫɯɨɞɹ ɢɡ ɛɥɢɡɨɫɬɢ ɟɟ ɤ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɧɟɤɨɬɨɪɵɟ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ,  ɫɭɞɢɬɶ  ɨ  

ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ  ɞɚɧɧɨɣ  ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ  ɷɬɨɦɭ  ɡɚɤɨɧɭ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ, ɨɱɢɳɟɧɧɨɣ ɨɬ 

ɚɧɨɦɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ. ȿɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ  ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ,  

ɩɨɡɜɨɥɹɸɳɢɣ  ɜɵɛɪɚɬɶ  ɢɡ ɜɫɟɝɨ  ɦɧɨɠɟɫɬɜɚ  ɦɨɞɟɥɟɣ  ɡɚɤɨɧɚ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ  

ɧɟɤɨɬɨɪɭɸ  ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɚɢɛɨɥɟɟ  ɜɟɪɨɹɬɧɵɯ,  ɤɨɬɨɪɭɸ  ɜ  ɞɚɥɶɧɟɣɲɟɦ  

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɤɥɚɫɫɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. 

ɍ ɛɨɥɶɲɢɧɫɬɜɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɫɥɨɠɢɥɨɫɶ ɦɧɟɧɢɟ, ɱɬɨ ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ 

ɦɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɢɦɟɧɹɬɶ ɧɟ 

ɫɥɟɞɭɟɬ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɣ ɩɨɞɯɨɞ ɬɪɟɛɭɟɬ ɛɨɥɶɲɨɣ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɢ ɪɚɧɟɟ ɧɟ ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɪɢɬɶ ɟɝɨ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɩɪɚɤɬɢɤɟ. ɋɟɣɱɚɫ ɠɟ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
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ɤɨɦɩɶɸɬɟɪɨɜ ɜɨɡɪɨɫɥɚ, ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, 

ɪɟɚɥɢɡɭɸɳɢɣ ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

Ɉɛɴɟɤɬɨɦ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɟɪɨɹɬɧɨɫɬɟɣ.  

ɉɪɟɞɦɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɭɱɚɣɧɭɸ ɜɵɛɨɪɤɭ ɪɚɡɦɟɪɚ n.  

ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɵɛɨɪɤɢ ɩɨ 

ɩɚɪɚɦɟɬɪɚɦ ɮɨɪɦɵ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

1) Ⱥɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɨɛ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɨɜ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

2) Ɍɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɬɶ ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ 

ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

3) ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. 

4) Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

5) Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɢ ɚɩɪɨɛɚɰɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ. 
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1 Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɡɨɪ 
 

1.1 ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ 

 

Сɥɭɱаɣɧая ɜɟɥɢɱɢɧɚ - ɜɟɥɢɱɢɧɚ, ɤɨɬɨɪɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ 

ɩɪɢɧɢɦɚɟɬ ɬɨ ɢɥɢ ɢɧɨɟ ɜɨɡɦɨɠɧɨɟ ɡɧɚɱɟɧɢɟ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɫɥɭɱɚɹ, ɬ.ɟ. ɨɬ 

ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɨɛɵɬɢɹ.  ɉɪɢɱɟɦ ɨɧɚ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶ ɬɨɥɶɤɨ ɨɞɧɨ ɡɧɚɱɟɧɢɟ, 

ɤɨɬɨɪɨɟ ɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨ, ɢ ɢɡɦɟɧɹɸɳɟɟɫɹ ɨɬ ɢɫɩɵɬɚɧɢɹ ɤ ɢɫɩɵɬɚɧɢɸ. 

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɟɡɭɥɶɬɚɬ ɢɫɩɵɬɚɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨ, ɷɬɢɦ 

ɨɧɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ, ɹɜɥɹɸɳɟɝɨɫɹ ɤɚɱɟɫɬɜɟɧɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɥɭɱɚɣɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɢɫɩɵɬɚɧɢɹ. ɉɪɢɦɟɪɚɦɢ ɫɥɭɱɚɣɧɨɣ 

ɜɟɥɢɱɢɧɵ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɱɢɫɥɨ ɞɟɮɟɤɬɧɵɯ ɟɞɢɧɢɰ ɩɪɨɞɭɤɰɢɢ ɫɪɟɞɢ 

ɩɪɨɜɟɪɟɧɧɵɯ; ɱɢɫɥɨ, ɜɵɩɚɜɲɟɟ ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢ ɢɝɪɚɥɶɧɨɝɨ ɤɭɛɢɤɚ; ɪɚɡɦɟɪ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ, ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ 

ɩɚɪɚɦɟɬɪɚ ɢɡɞɟɥɢɹ ɢɥɢ ɫɪɟɞɵ. ɋɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɧɚ 

ɩɪɚɤɬɢɤɟ, ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɬɢɩɚ: ɞɢɫɤɪɟɬɧɵɟ ɢ ɧɟɩɪɟɪɵɜɧɵɟ. 

Дɢɫɤɪɟɬɧɨɣ ɧɚɡɵɜɚɟɬɫɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɩɪɢɧɢɦɚɸɳɚɹ ɛɟɫɤɨɧɟɱɧɨɟ 

ɢɥɢ ɤɨɧɟɱɧɨɟ ɫɱɟɬɧɨɟ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ. ɇɚɩɪɢɦɟɪ: ɱɚɫɬɨɬɚ ɩɨɩɚɞɚɧɢɣ ɩɪɢ 

ɬɪɟɯ ɜɵɫɬɪɟɥɚɯ; ɱɢɫɥɨ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɩɪɢɛɨɪɚ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ 

ɜɪɟɦɟɧɢ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɟɝɨ ɧɚɞɟɠɧɨɫɬɢ; ɱɢɫɥɨ ɜɵɫɬɪɟɥɨɜ ɞɨ ɩɟɪɜɨɝɨ 

ɩɨɩɚɞɚɧɢɹ ɜ ɰɟɥɶ ɢ ɬ. ɞ. 

Нɟɩɪɟɪɵɜɧая ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ - ɜɟɥɢɱɢɧɚ, ɩɪɢɧɢɦɚɸɳɚɹ ɥɸɛɵɟ 

ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɢɡ ɧɟɤɨɬɨɪɨɝɨ ɤɨɧɟɱɧɨɝɨ ɢɥɢ ɛɟɫɤɨɧɟɱɧɨɝɨ ɢɧɬɟɪɜɚɥɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɢɫɥɨ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɬɚɤɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɛɟɫɤɨɧɟɱɧɨ. Ʉ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɟ ɨɬɧɨɫɹɬɫɹ: ɨɲɢɛɤɚ ɩɪɢ 

ɢɡɦɟɪɟɧɢɢ ɞɚɥɶɧɨɫɬɢ ɪɚɞɢɨɥɨɤɚɬɨɪɚ; ɜɪɟɦɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɦɢɤɪɨɫɯɟɦɵ; 

ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ; ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɨɥɢ ɜ ɦɨɪɫɤɨɣ ɜɨɞɟ ɢ ɬ. ɞ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɩɪɢɧɹɬɨ ɨɛɨɡɧɚɱɚɬɶ ɡɚɝɥɚɜɧɵɦɢ 

ɛɭɤɜɚɦɢ ܺ, ܻ ɢ ɬ. ɞ., ɚ ɢɯ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɫɬɪɨɱɧɵɦɢ — ݔ,  ɢ ɬ. ɞ. Ɉɛɵɱɧɨ ݕ

ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɡɚɞɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜɫɟɦɢ ɩɪɢɧɢɦɚɟɦɵɦɢ ɟɸ ɡɧɚɱɟɧɢɹɦɢ, 
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ɧɨ ɢ ɱɚɫɬɨɬɨɣ ɩɨɹɜɥɟɧɢɹ ɷɬɢɯ ɡɧɚɱɟɧɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ ɩɪɢ ɨɞɧɢɯ ɢ ɬɟɯ 

ɠɟ ɭɫɥɨɜɢɹɯ. ɗɬɢ ɱɚɫɬɨɬɵ ɧɚɡɵɜɚɸɬɫɹ ɜɟɪɨɹɬɧɨɫɬɹɦɢ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ 

ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɜɟɪɨɹɬɧɨɫɬɟɣ 

ɫɨɫɬɚɜɥɹɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

 

1.2 Ɂɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

 

Заɤɨɧɨɦ ɪаɫɩɪɟɞɟɥɟɧɢя ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɦɟɠɞɭ ɜɨɡɦɨɠɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɢɦ 

ɜɟɪɨɹɬɧɨɫɬɹɦɢ. ɉɪɨ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ ɝɨɜɨɪɹɬ, ɱɬɨ ɨɧɚ ɩɨɞɱɢɧɹɟɬɫɹ 

ɞɚɧɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ⱦɜɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬɫɹ 

ɧɟɡаɜɢɫɢɦɵɦɢ, ɟɫɥɢ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɞɧɨɣ ɢɡ ɧɢɯ ɧɟ ɡɚɜɢɫɢɬ ɬɨ ɬɨɝɨ, 

ɤɚɤɢɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɧɹɥɚ ɞɪɭɝɚɹ ɜɟɥɢɱɢɧɚ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬɫɹ ɡаɜɢɫɢɦɵɦɢ. ɇɟɫɤɨɥɶɤɨ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

ɧɚɡɵɜɚɸɬɫɹ ɜɡаɢɦɧɨ ɧɟɡаɜɢɫɢɦɵɦɢ, ɟɫɥɢ ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɥɸɛɨɝɨ ɱɢɫɥɚ 

ɢɡ ɧɢɯ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɧɹɥɢ ɨɫɬɚɥɶɧɵɟ 

ɜɟɥɢɱɢɧɵ. 

Ɂɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧ ɜ ɜɢɞɟ 

ɬɚɛɥɢɰɵ, ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɥɢɛɨ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɍɚɛɥɢɰɚ, 

ɫɨɞɟɪɠɚɳɚɹ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɜɟɪɨɹɬɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɟɣɲɟɣ ɮɨɪɦɨɣ ɡɚɞɚɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

Ɍɚɛɥɢɱɧɨɟ ɡɚɞɚɧɢɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɞɥɹ 

ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɫ ɤɨɧɟɱɧɵɦ ɱɢɫɥɨɦ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ. 

Ɍɚɛɥɢɱɧɚɹ ɮɨɪɦɚ ɡɚɞɚɧɢɹ ɡɚɤɨɧɚ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ ɪɹɞɨɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɪɹɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɝɪɚɮɢɱɟɫɤɢ. ɉɪɢ 

ɝɪɚɮɢɱɟɫɤɨɦ ɢɡɨɛɪɚɠɟɧɢɢ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ 

ɨɬɤɥɚɞɵɜɚɸɬ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɚ ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ 
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— ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɨɹɬɧɨɫɬɢ. Ɍɨɱɤɢ (݅ݔ ,  ɫɨɟɞɢɧɟɧɧɵɟ ɩɪɹɦɨɥɢɧɟɣɧɵɦɢ ,(݅݌

ɨɬɪɟɡɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 1, ɧɚɡɵɜɚɸɬ ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɦ 

ɪаɫɩɪɟɞɟɥɟɧɢя. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɫɨɟɞɢɧɟɧɢɟ ɬɨɱɟɤ (݅ݔ ,  ɜɵɩɨɥɧɹɟɬɫɹ (݅݌

ɬɨɥɶɤɨ ɫ ɰɟɥɶɸ ɧɚɝɥɹɞɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɩɪɨɦɟɠɭɬɤɚɯ ɦɟɠɞɭ 1ݔ ɢ 2ݔ ,2ݔ ɢ 3ݔ ɢ ɬ. 

ɞ. ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ, 

ɩɨɷɬɨɦɭ ɜɟɪɨɹɬɧɨɫɬɢ ɟɺ ɩɨɹɜɥɟɧɢɹ ɜ ɷɬɢɯ ɩɪɨɦɟɠɭɬɤɚɯ ɪɚɜɧɵ ɧɭɥɸ. 

 

 

Ɋɢɫɭɧɨɤ 1 – Ɇɧɨɝɨɭɝɨɥɶɧɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

 

Ɇɧɨɝɨɭɝɨɥɶɧɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɚɤ ɢ ɪɹɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ 

ɢɡ ɮɨɪɦ ɡɚɞɚɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. Ɉɧɢ 

ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɭɸ ɮɨɪɦɭ, ɨɞɧɚɤɨ ɜɫɟ ɨɛɥɚɞɚɸɬ ɨɞɧɢɦ ɨɛɳɢɦ ɫɜɨɣɫɬɜɨɦ: 

ɫɭɦɦɚ ɨɪɞɢɧɚɬ ɜɟɪɲɢɧ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ 

ɫɭɦɦɭ ɜɟɪɨɹɬɧɨɫɬɟɣ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɜɫɟɝɞɚ 

ɪɚɜɧɚ ɟɞɢɧɢɰɟ. ɗɬɨ ɫɜɨɣɫɬɜɨ ɫɥɟɞɭɟɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ܺ ɨɛɪɚɡɭɸɬ ɩɨɥɧɭɸ ɝɪɭɩɩɭ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɛɵɬɢɣ, ɫɭɦɦɚ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɤɨɬɨɪɵɯ ɪɚɜɧɚ ɟɞɢɧɢɰɟ. 

 

1.3 Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɟɟ ɫɜɨɣɫɬɜɚ 
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Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɛɳɟɣ ɮɨɪɦɨɣ ɡɚɞɚɧɢɹ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɉɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɞɚɧɢɹ ɤɚɤ ɞɢɫɤɪɟɬɧɵɯ, ɬɚɤ ɢ 

ɧɟɩɪɟɪɵɜɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. Ɉɛɵɱɧɨ ɟɟ ɨɛɨɡɧɚɱɚɸɬ (ݔ)ܨ. Фɭɧɤɰɢя 

ɪаɫɩɪɟɞɟɥɟɧɢя ɨɩɪɟɞɟɥɹɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ 

ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ, ɦɟɧɶɲɢɟ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ݔ, ɬ. ɟ. ݔ ܨ = ܲ ܺ <  Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɥɭɱɚɣɧɭɸ . ݔ

ɜɟɥɢɱɢɧɭ ɫ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. ȿɟ ɟɳɟ ɧɚɡɵɜɚɸɬ ɢɧɬɟɝɪаɥɶɧɨɣ 

ɮɭɧɤɰɢɟɣ ɪаɫɩɪɟɞɟɥɟɧɢя. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɱɟɧɶ ɩɪɨɫɬɚ. 

ȿɫɥɢ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɥɭɱɚɣɧɭɸ ɬɨɱɤɭ ܺ ɧɚ ɨɫɢ ܱܺ , 

ɤɨɬɨɪɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɹ ɦɨɠɟɬ ɡɚɧɹɬɶ ɬɨ ɢɥɢ ɢɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɚ ɨɫɢ, ɬɨ 

ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ݔ ܨ  - ɷɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɬɨɱɤɚ ܺ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɹ ɩɨɩɚɞɟɬ ɥɟɜɟɟ ɬɨɱɤɢ ݔ, ɩɪɟɞɫɬɚɜɥɟɧɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 

Ɋɢɫɭɧɨɤ 2 – ɋɥɭɱɚɣɧɚɹ ɬɨɱɤɚ ɧɚ ɨɫɢ X 

 

Ⱦɥɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ܺ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ 

ɡɧɚɱɟɧɢɹ 1ݔ , ,2ݔ …  , ݊ݔ , ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ 

= ݔ ܨ         ܲ  ܺ = ݅ݔ ݔ>݅ݔ,    (1.3.1) 

 

ɝɞɟ ɧɟɪɚɜɟɧɫɬɜɨ ݅ݔ <  ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɭɦɦɢɪɨɜɚɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ݔ

ɜɫɟ ɡɧɚɱɟɧɢɹ ݅ݔ , ɦɟɧɶɲɟ ݔ. ɂɡ ɷɬɨɣ ɮɨɪɦɭɥɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɮɭɧɤɰɢɹ 
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ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɬɭɩɟɧɱɚɬɭɸ ɥɨɦɚɧɭɸ ɥɢɧɢɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 3. ɉɪɢ ɤɚɠɞɨɦ 

ɧɨɜɨɦ ɡɧɚɱɟɧɢɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɫɬɭɩɟɧɶ ɩɨɞɧɢɦɚɟɬɫɹ ɜɵɲɟ ɧɚ ɜɟɥɢɱɢɧɭ, 

ɪɚɜɧɭɸ ɜɟɪɨɹɬɧɨɫɬɢ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ. ɋɭɦɦɚ ɜɫɟɯ ɫɤɚɱɤɨɜ ɮɭɧɤɰɢɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɜɧɚ ɟɞɢɧɢɰɟ. 

 

 

Ɋɢɫɭɧɨɤ 3 – Ʌɨɦɚɧɧɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

 

ɇɟɩɪɟɪɵɜɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɢɦɟɟɬ ɧɟɩɪɟɪɵɜɧɭɸ ɮɭɧɤɰɢɸ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɝɪɚɮɢɤ ɷɬɨɣ ɮɭɧɤɰɢɢ ɢɦɟɟɬ ɮɨɪɦɭ ɩɥɚɜɧɨɣ ɤɪɢɜɨɣ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

 

Ɋɢɫɭɧɨɤ 4 – Ƚɪɚɮɢɤ ɧɟɩɪɟɪɵɜɧɨɣ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
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Ɋɚɫɫɦɨɬɪɢɦ ɨɛɳɢɟ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ɋɜɨɣɫɬɜɨ 1. Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ — ɧɟɨɬɪɢɰɚɬɟɥɶɧɚɹ, ɮɭɧɤɰɢɹ, 

ɡɚɤɥɸɱɟɧɧɚɹ ɦɟɠɞɭ ɧɭɥɟɦ ɢ ɟɞɢɧɢɰɟɣ: 

 

0 ൑ ൑ ݔ ܨ 1 (1.3.2) 

 

ɋɩɪɚɜɟɞɥɢɜɨɫɬɶ ɷɬɨɝɨ ɫɜɨɣɫɬɜɚ ɜɵɬɟɤɚɟɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɮɭɧɤɰɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ݔ ܨ  ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ, 

ɫɨɫɬɨɹɳɟɝɨ ɜ ɬɨɦ, ɱɬɨ ܺ <  .ݔ

ɋɜɨɣɫɬɜɨ 2. ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɢɧɬɟɪɜɚɥ  ܽ, ܾ  ɪɚɜɧɚ ɪɚɡɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ ɤɨɧɰɚɯ ɷɬɨɝɨ 

ɢɧɬɟɪɜɚɥɚ, ɬ. ɟ. 

  ܲ  ܽ ൑ ܺ ൑ ܾ  = − ܾ ܨ  (1.3.3) (ܽ)ܨ 

 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɥɸɛɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɜɧɚ ɧɭɥɸ. 

ɋɜɨɣɫɬɜɨ 3. Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɟɫɬɶ 

ɧɟɭɛɵɜɚɸɳɚɹ ɮɭɧɤɰɢɹ, ɬ. ɟ.: 

൒ ܾ ܨ   (1.3.4) .(ܽ)ܨ

 

ɋɜɨɣɫɬɜɨ 4. ɇɚ ɦɢɧɭɫ ɛɟɫɤɨɧɟɱɧɨɫɬɢ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɜɧɚ 

ɧɭɥɸ, ɚ ɧɚ ɩɥɸɫ ɛɟɫɤɨɧɟɱɧɨɫɬɢ — ɟɞɢɧɢɰɟ, ɬ. ɟ.  
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limݔ  → −∞ = ݔ ܨ 0 (1.3.5) 

 

  

limݔ  → +∞ = ݔ ܨ 1 (1.3.6) 

 

1.4 ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɟɟ ɫɜɨɣɫɬɜɚ 

 

Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɹɜɥɹɟɬɫɹ ɟɟ 

ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. ɇɨ ɨɧɚ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɤ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɩɨ ɧɟɣ ɬɪɭɞɧɨ ɫɭɞɢɬɶ ɨ ɯɚɪɚɤɬɟɪɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɜ ɧɟɛɨɥɶɲɨɣ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɣ ɢɥɢ ɞɪɭɝɨɣ ɬɨɱɤɢ ɱɢɫɥɨɜɨɣ ɨɫɢ. Ȼɨɥɟɟ ɧɚɝɥɹɞɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɯɚɪɚɤɬɟɪɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɞɚɟɬ ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ, ɢɥɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

Пɥɨɬɧɨɫɬɶ ɪаɫɩɪɟɞɟɥɟɧɢя ݂(ݔ) ɪɚɜɧɚ ɩɪɨɢɡɜɨɞɧɨɣ ɨɬ ɮɭɧɤɰɢɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ݔ)ܨ, ɬ. ɟ. 

 

= ݔ ݂  
ݔ݀݀  (ݔ)ܨ

(1.4.1) 

 

ɋɦɵɫɥ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ݂(ݔ) ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɬɨ, ɤɚɤ ɱɚɫɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ ɩɨɹɜɥɹɟɬɫɹ ɜ ɧɟɤɨɬɨɪɨɣ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɢ ݔ ɩɪɢ ɩɨɜɬɨɪɟɧɢɢ ɨɩɵɬɨɜ.  

Ɋɚɫɫɦɨɬɪɢɦ ɫɜɨɣɫɬɜа ɩɥɨɬɧɨɫɬɢ ɪаɫɩɪɟɞɟɥɟɧɢя: 

ɋɜɨɣɫɬɜɨ 1. ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɨɬɪɢɰɚɬɟɥɶɧɚ, ɬ. ɟ. 
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൒  ݔ ݂ 0. (1.4.1) 

 

ɋɜɨɣɫɬɜɨ 2. Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɜɧɚ ɢɧɬɟɝɪɚɥɭ 
ɨɬ ɩɥɨɬɧɨɫɬɢ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ −∞ ɞɨ ݔ, ɬ. ɟ. 
= ݔ ܨ   ݔݐ݀  ݐ ݂  

−∞  
(1.4.2) 

 

ɋɜɨɣɫɬɜɨ 3. ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɧɚ ɭɱɚɫɬɨɤ  ܽ, ܾ  ɪɚɜɧɚ ɢɧɬɟɝɪɚɥɭ ɨɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɜɡɹɬɨɦɭ ɩɨ 

ɷɬɨɦɭ ɭɱɚɫɬɤɭ, ɬ. ɟ. 

 

ܲ  ܽ ൑ ܺ ൑ ܾ  = ܾݔ݀  ݔ ݂  
ܽ  

(1.4.3) 

 

ɋɜɨɣɫɬɜɨ 4. ɂɧɬɟɝɪɚɥ ɜ ɛɟɫɤɨɧɟɱɧɵɯ ɩɪɟɞɟɥɚɯ ɨɬ ɩɥɨɬɧɨɫɬɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɜɟɧ ɟɞɢɧɢɰɟ: 

∞−∞+ݔ݀  ݔ ݂                   = 1 (1.4.4) 

 

1.5 ɑɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

 

Ɂɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ ɫ 

ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. ɇɨ ɩɪɢ ɪɟɲɟɧɢɢ ɪɹɞɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɧɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɧɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɜɟɪɨɹɬɧɨɫɬɢ, ɚ ɭɞɨɛɧɟɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟɤɨɬɨɪɵɦɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. Ɍɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɡɵɜɚɸɬɫɹ ɱɢɫɥɨɜɵɦɢ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. Ɉɫɧɨɜɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɹ, ɦɨɦɟɧɬɵ ɪɚɡɥɢɱɧɵɯ ɩɨɪɹɞɤɨɜ, ɦɨɞɚ ɢ 

ɦɟɞɢɚɧɚ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢɧɨɝɞɚ ɧɚɡɵɜɚɸɬ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. Ɋɚɫɫɦɨɬɪɢɦ ɞɢɫɤɪɟɬɧɭɸ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ ܺ, 

ɩɪɢɧɢɦɚɸɳɭɸ ɡɧɚɱɟɧɢɹ 1ݔ, ,2ݔ …  , ݊ݔ  ɫ ɜɟɪɨɹɬɧɨɫɬɹɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1݌ , 2݌ , …  , ݊݌ . 

Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɸɸ ɚɪɢɮɦɟɬɢɱɟɫɤɭɸ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, 

ɜɡɜɟɲɟɧɧɵɯ ɩɨ ɜɟɪɨɹɬɧɨɫɬɹɦ ɢɯ ɩɨɹɜɥɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɟɟ 

ɡɧɚɱɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɢɥɢ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ 𝑀(ݔ): 

      

𝑀 ݔ =  
1݌1ݔ + .+2݌2ݔ . . 1݌݊݌݊ݔ + + .+2݌ . . ݊݌ + =  

݅݊݅݌݅ݔ 
݅݊݅݌ 1=

=1

 
(1.5.1) 

 

ɍɱɢɬɵɜɚɹ, ɱɬɨ  ݅݊݅݌
=1 = 1 ɩɨɥɭɱɚɟɦ: 

             

𝑀 ݔ = ݊݅݌݅ݔ  
݅=1

 
(1.5.2) 

ɂɬɚɤ, ɦаɬɟɦаɬɢɱɟɫɤɢɦ ɨɠɢɞаɧɢɟɦ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɧɚɡɵɜɚɟɬɫɹ ɫɭɦɦɚ ɩɪɨɢɡɜɟɞɟɧɢɣ ɜɫɟɯ ɟɟ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɨɹɬɧɨɫɬɢ. 

Ⱦɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ: 

       

𝑀 ݔ = ∞+ݔ݀  ݔ ݂ ݔ  
−∞  

(1.5.3) 
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1.5.1   Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
 

ɉɭɫɬɶ ܺ – ɧɟɩɪɢɪɵɜɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɣ 

ɩɪɢɧɚɞɥɟɠɚɬ ɨɬɪɟɡɤɭ (ܽ, ܾ): 

  

𝑀 ݔ = ܾݔ݀  ݔ ݂ ݔ  
ܽ  

(1.5.1.1) 

 

ɂɫɩɨɥɶɡɭɹ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ (ݔ)ܨ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɠɢɞɚɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɬɚɤ: 

  

𝑀 ݔ = ((ݔ)ܨ)݀ ݔ  
+∞

−∞  
(1.5.1.2) 

 

ɇɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ: 
ɋɜɨɣɫɬɜɨ 1. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɫɭɦɦɵ ɞɜɭɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

ɪɚɜɧɨ ɫɭɦɦɟ ɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɠɢɞɚɧɢɣ:      

     𝑀 ܺ + ܻ =  𝑀 ܺ +  𝑀(ܻ) (1.5.1.3) 

 

ɋɜɨɣɫɬɜɨ 2. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 

ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɪɚɜɧɨ ɩɪɨɢɡɜɟɞɟɧɢɸ ɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɠɢɞɚɧɢɣ: 

   𝑀 ܻܺ =  𝑀 ܺ 𝑀(ܻ) (1.5.1.4) 
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ɋɜɨɣɫɬɜɨ 3. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɜɧɨ 

ɫɚɦɨɣ ɩɨɫɬɨɹɧɧɨɣ:          

   𝑀 ܿ =  ܿ (1.5.1.5) 

 

ɋɜɨɣɫɬɜɨ 4. ɉɨɫɬɨɹɧɧɵɣ ɦɧɨɠɢɬɟɥɶ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɦɨɠɧɨ 

ɜɵɧɟɫɬɢ ɡɚ ɡɧɚɤ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ: 

       𝑀 ܿܺ =  ܿ𝑀 ܺ   (1.5.1.6) 

 

ɋɜɨɣɫɬɜɨ 5. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɨɬɤɥɨɧɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɨɬ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɪɚɜɧɨ ɧɭɥɸ: 

           𝑀 ܺ − 𝑀(ܺ) =  0 (1.5.1.7) 

 

Ɇɨɞɨɣ 𝑀𝟎 ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɜɟɪɨɹɬɧɨɟ ɟɟ ɡɧɚɱɟɧɢɟ. 

Ɇɨɞɨɣ 𝑀𝟎 ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɟ ɟɟ 

ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢ ɦɨɞɭ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ ɤɚɤ ɚɛɫɰɢɫɫɭ ɬɨɱɤɢ 

ɝɥɨɛɚɥɶɧɨɝɨ ɦɚɤɫɢɦɭɦɚ ɤɪɢɜɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ 

ɪɢɫɭɧɤɟ 5. 
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Ɋɢɫɭɧɨɤ 5 – Ɇɨɞɚ ɢ ɦɟɞɢɚɧɚ 

 

Ɇɟɞɢɚɧɨɣ 𝑀𝒆  ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɟ ɟɟ ɡɧɚɱɟɧɢɟ, ɞɥɹ 

ɤɨɬɨɪɨɝɨ ɫɩɪɚɜɟɞɥɢɜɨ ɪɚɜɟɧɫɬɜɨ 

                 ܲ ܺ <  𝑀݁ =  ܲ ܺ >  𝑀݁   (1.5.1.8) 

 

ɋ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɟɞɢɚɧɚ — ɷɬɨ ɚɛɫɰɢɫɫɚ ɬɨɱɤɢ, ɜ ɤɨɬɨɪɨɣ 

ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɤɪɢɜɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɨɫɶɸ 

ɚɛɫɰɢɫɫ, ɞɟɥɢɬɫɹ ɩɨɩɨɥɚɦ (Ɋɢɫɭɧɨɤ 5). Ɍɚɤ ɤɚɤ ɜɫɹ ɩɥɨɳɚɞɶ, ɨɝɪɚɧɢɱɟɧɧɚɹ 

ɤɪɢɜɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɨɫɶɸ ɚɛɫɰɢɫɫ, ɪɚɜɧɚ ɟɞɢɧɢɰɟ, ɬɨ ɮɭɧɤɰɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɬɨɱɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɟɞɢɚɧɟ, ɪɚɜɧɚ 0,5, ɬ. ɟ. 

= 𝑀݁ ܨ             ܲ ܺ <  𝑀݁ = 0.5 (1.5.1.9) 

 

ɋ ɩɨɦɨɳɶɸ ɞɢɫɩɟɪɫɢɢ ɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɦɨɠɧɨ 

ɫɭɞɢɬɶ ɨ ɪɚɫɫɟɢɜɚɧɢɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜɨɤɪɭɝ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɪɚɫɫɟɢɜɚɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢɫɩɨɥɶɡɭɸɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɠɢɞɚɧɢɟ ɤɜɚɞɪɚɬɚ ɨɬɤɥɨɧɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
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ɨɠɢɞɚɧɢɹ, ɤɨɬɨɪɨɟ ɧɚɡɵɜɚɸɬ ɞɢɫɩɟɪɫɢɟɣ ɫɥɭɱаɣɧɨɣ ɜɟɥɢɱɢɧɵ ܺ ɢ ɨɛɨɡɧɚɱɚɸɬ ܦ(ܺ) : 

= ܺ ܦ                            𝑀((ܺ − 𝑀(ܺ))2) (1.5.1.10) 

 

Ⱦɥɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɞɢɫɩɟɪɫɢɹ ɪɚɜɧɚ ɫɭɦɦɟ 

ɩɪɨɢɡɜɟɞɟɧɢɣ ɤɜɚɞɪɚɬɨɜ ɨɬɤɥɨɧɟɧɢɣ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɟɟ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɨɹɬɧɨɫɬɢ: 

= ܺ ܦ                ݅ݔ)   −  𝑀(ܺ))2 ݅݊݅݌
=1   (1.5.1.11) 

 

Ⱦɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɨɣ 

ɡɚɞɚɧ ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ݂(ݔ), ɞɢɫɩɟɪɫɢɹ 

          

= ܺ ܦ ∞+ݔ݀  ݔ ݂ 2((ݔ)𝑀– ݔ)  
−∞  

(1.5.1.12) 

 

Ɋɚɡɦɟɪɧɨɫɬɶ ɞɢɫɩɟɪɫɢɢ ɪɚɜɧɚ ɤɜɚɞɪɚɬɭ ɪɚɡɦɟɪɧɨɫɬɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɢ ɩɨɷɬɨɦɭ ɟɟ ɧɟɥɶɡɹ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢ. ɗɬɢɯ ɧɟɞɨɫɬɚɬɤɨɜ 

ɥɢɲɟɧɨ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɨɟ 

ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

                                                                           𝜎 =  (1.5.1.13) (ܺ)ܦ  

 

ɇɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɞɢɫɩɟɪɫɢɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ: 
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ɋɜɨɣɫɬɜɨ 1. Ⱦɢɫɩɟɪɫɢɹ ɫɭɦɦɵ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

ɪɚɜɧɚ ɫɭɦɦɟ ɞɢɫɩɟɪɫɢɣ ɷɬɢɯ ɜɟɥɢɱɢɧ: 

ܺ ܦ  + ܻ = + ܺ ܦ  (1.5.1.14)  ܻ ܦ 

 

ɋɜɨɣɫɬɜɨ 2. Ⱦɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɜɧɚ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ ɤɜɚɞɪɚɬɚ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɤɜɚɞɪɚɬɨɦ ɟɟ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ: 

= ܺ ܦ   𝑀 ܺ2 −  (𝑀 ܺ )2                            (1.5.1.15) 

 

ɋɜɨɣɫɬɜɨ 3. Ⱦɢɫɩɟɪɫɢɹ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɜɧɚ ɧɭɥɸ: 

= ܿ ܦ   0 (1.5.1.16) 

 

ɋɜɨɣɫɬɜɨ 4. ɉɨɫɬɨɹɧɧɵɣ ɦɧɨɠɢɬɟɥɶ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɦɨɠɧɨ 

ɜɵɧɨɫɢɬɶ ɡɚ ɡɧɚɤ ɞɢɫɩɟɪɫɢɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɨɡɜɟɞɹ ɟɝɨ ɜ ɤɜɚɞɪɚɬ: 

= ܺܿ ܦ   (1.5.1.17) (ܺ)ܦ2ܿ 

 

ɋɜɨɣɫɬɜɨ 5. Ⱦɢɫɩɟɪɫɢɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɫɥɭɱɚɣɧɵɯ 

ɜɟɥɢɱɢɧ ܺ ɢ ܻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

= ܻܺ ܦ   (1.5.1.18)  ܺ ܦ𝑀 ܻ  2  + ܻ ܦ𝑀 ܺ  2  + ܻ ܦ ܺ ܦ 
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Ɉɛɨɛɳɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɱɢɫɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɟ ɦɨɦɟɧɬɨɜ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

Наɱаɥɶɧɵɦ ɦɨɦɟɧɬɨɦ q-ɝɨ ɩɨɪяɞɤа ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɜɟɥɢɱɢɧɵ ܺݍ : 

ݍߥ  = 𝑀(ܺݍ) (1.5.1.19) 

          

ɇɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ݍߥ  = ݔ   ݅݊݅݌ݍ݅
=1 , (1.5.1.20) 

 

ɇɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

 

ݍߥ = ∞+ݔ݀ ݔ ݂ݍݔ  

−∞  (1.5.1.21) 

 

Цɟɧɬɪаɥɶɧɵɦ ɦɨɦɟɧɬɨɦ q-ɝɨ ɩɨɪяɞɤа ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɜɟɥɢɱɢɧɵ (ܺ –  𝑀(ܺ))ݍ : 

ݍߥ  = 𝑀((ܺ − 𝑀(ܺ))(1.5.1.22)   (ݍ 

 

ɐɟɧɬɪɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ݍߥ  = ݅ݔ)   −  𝑀(ܺ))ݍ ݅݊݅݌ 
=1 , (1.5.1.23) 
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ɐɟɧɬɪɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

 

ݍߥ = ݔ    − 𝑀 ܺ  ݔ݀ ݔ ݂ݍ+∞

−∞           (1.5.1.24) 

 

ɇɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɠɢɞɚɧɢɟ, ɚ ɰɟɧɬɪɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ — ɞɢɫɩɟɪɫɢɸ ɫɥɭɱɚɣɧɨɣ 

ɜɟɥɢɱɢɧɵ. 

ɇɨɪɦɢɪɨɜɚɧɧɵɣ ɰɟɧɬɪɚɥɶɧɵɣ ɦɨɦɟɧɬ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɫɥɭɠɢɬ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɤɨɲɟɧɧɨɫɬɢ ɢɥɢ ɚɫɢɦɦɟɬɪɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɤɨɷɮɮɢɰɢɟɧɬ 

аɫɢɦɦɟɬɪɢɢ), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6: 

 𝐴ݏ =  
3𝜎3ߤ

           (1.5.1.25) 

 

 

Ɋɢɫɭɧɨɤ 6 – Ⱥɫɢɦɦɟɬɪɢɹ 

 

Ⱥɫɢɦɦɟɬɪɢɹ – ɫɜɨɣɫɬɜɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɵɛɨɪɤɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ 

ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ɇɚ ɩɪɚɤɬɢɤɟ 

ɫɢɦɦɟɬɪɢɱɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɫɬɪɟɱɚɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɪɟɞɤɨ. 
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Ⱥɫɢɦɦɟɬɪɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɣ, ɪɚɜɧɨɣ ɧɭɥɸ ɢɥɢ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ. ɇɚ ɪɢɫɭɧɤɟ 6 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɡɧɚɱɟɧɢɢ ɝɪɚɮɢɤ 

ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɞɜɢɝɚɟɬɫɹ ɜɥɟɜɨ (ɥɟɜɨɫɬɨɪɨɧɧɹɹ ɚɫɢɦɦɟɬɪɢɹ), ɬ.ɟ. 

ɞɥɢɧɧɚɹ ɱɚɫɬɶ ɤɪɢɜɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɫɩɪɚɜɚ ɨɬ ɦɨɞɵ, ɚ 

ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɩɪɚɜɨ (ɩɪɚɜɨɫɬɨɪɨɧɧɹɹ ɚɫɢɦɦɟɬɪɢɹ) – 

ɞɥɢɧɧɚɹ ɱɚɫɬɶ ɤɪɢɜɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɫɥɟɜɚ ɨɬ ɦɨɞɵ. 

ȿɫɥɢ 𝐴ݏ < 0.25, ɬɨ ɷɬɨ ɫɥɚɛɚɹ ɚɫɢɦɦɟɬɪɢɹ; ɟɫɥɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

ɨɬ 0.25 ɢ ɞɨ 0.5, ɬɨ ɭɦɟɪɟɧɧɚɹ ɚɫɢɦɦɟɬɪɢɹ; ɚ ɟɫɥɢ 𝐴ݏ > 0.5, ɬɨ ɞɚɧɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɱɢɬɚɟɬɫɹ ɤɪɚɣɧɟ ɚɫɢɦɦɟɬɪɢɱɧɵɦ. 

ɇɨɪɦɢɪɨɜɚɧɧɵɣ ɰɟɧɬɪɚɥɶɧɵɣ ɦɨɦɟɧɬ ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤɚ ɫɥɭɠɢɬ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɨɫɬɪɨɜɟɪɲɢɧɧɨɫɬɢ ɢɥɢ ɩɥɨɫɤɨɜɟɪɲɢɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

(ɷɤɫɰɟɫɫ), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 7: 

ܧ  =  
4𝜎4ߤ

− 3 (1.5.1.26) 

 

 

Ɋɢɫɭɧɨɤ 7 – ɗɤɫɰɟɫɫ 
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ɗɤɫɰɟɫɫ – ɦɟɪɚ ɤɪɭɬɨɫɬɢ ɤɪɢɜɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
Ⱦɚɧɧɚɹ ɤɪɢɜɚɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɪɨɜɟɪɲɢɧɧɨɣ, ɫɪɟɞɧɟ ɜɟɪɲɢɧɧɨɣ ɢ 
ɩɥɨɫɤɨɜɟɪɲɢɧɧɨɣ (ɪɢɫɭɧɨɤ 7). 

ȼ ɤɚɱɟɫɬɜɟ ɷɬɚɥɨɧɧɨɝɨ ɡɧɚɱɟɧɢɹ – ɫɜɨɟɨɛɪɚɡɧɨɝɨ ɧɚɱɚɥɚ ɨɬɫɱɟɬɚ  ɜ 
ɢɡɦɟɪɟɧɢɢ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ ɫɥɭɠɢɬ ɧɨɪɦɚɥɶɧɨɟ (ɝɚɭɫɫɨɜɫɤɨɟ) 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ 1 
ɢ 0. 

 

1.6 Ɂɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɪɟɬɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

 

1.6.1 Ȼɢɧɨɦɢɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
 

ȼ ɨɛɳɟɣ ɮɨɪɦɟ ɛɢɧɨɦɢɚɥɶɧɵɣ ɡɚɤɨɧ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8,  

ɨɩɢɫɵɜɚɟɬ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɢɡɧɚɤɚ ɜ ݊ ɢɫɩɵɬɚɧɢɹɯ ɫ ɜɨɡɜɪɚɬɨɦ. ɇɚɝɥɹɞɧɨɣ 

ɫɯɟɦɨɣ ɬɚɤɢɯ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɫ ɜɨɡɜɪɚɳɟɧɢɟɦ 

ɲɚɪɨɜ ɢɡ ɭɪɧɵ, ɫɨɞɟɪɠɚɳɟɣ ݉1 ɛɟɥɵɯ ɢ ݉2 ɱɺɪɧɵɯ ɲɚɪɨɜ. ȿɫɥɢ ܺ - ɱɢɫɥɨ 

ɩɨɹɜɥɟɧɢɹ ɛɟɥɵɯ ɲɚɪɨɜ ɜ ɜɵɛɨɪɤɟ ɢɡ ݊ ൑  ݉1 + ݉2  ɲɚɪɨɜ, ɬɨ 

 ܲ  ܺ = ݇  = ݇݊ܥ  1)݇݌ − ݇−݊(݌ = ݇݊ܥ ݇−݊ݍ݇݌ , (1.6.1.1) 

 

ɝɞɟ ݌,  ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɩɪɢ ɨɞɧɨɦ ɢɡɜɥɟɱɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ - ݍ

ɛɟɥɨɝɨ ɢ ɱɺɪɧɨɝɨ: 

݌  =  
݉1݉1 + ݉2

 (1.6.1.2) 

ݍ  = 1 −  (1.6.1.3)  ݌
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Ɋɢɫɭɧɨɤ 8 – Ȼɢɧɨɦɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɩɚɪɚɦɟɬɪɚɦɢ p = 0.5 ɢ n = 4 

 

ɇɟɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɢɧɨɦɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 𝑀 ܺ =  (1.6.1.4) ݌݊ 

= ܺ ܦ   (1.6.1.5) ݍ݌݊

 𝐴ݏ =  
ݍ݌݊ ݌−ݍ   (1.6.1.6) 

 

ܧ =  
1 − ݍ݌݊ݍ݌6  (1.6.1.7) 

 

1.6.2 Ɂɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɉɭɚɫɫɨɧɚ 

 

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ ɧɚɡɵɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɩɨ ɡɚɤɨɧɭ ɉɭɚɫɫɨɧɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 10, ɫ ɩɚɪɚɦɟɬɪɨɦ ߣ > 0, ɟɫɥɢ 
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ܲ  ܺ = ݇  =  
݇݇ߣ

!
ߣ−݁ , ݇ = 0, 1, 2, … (1.6.2.1) 

 

 

Ɋɢɫɭɧɨɤ 9 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɉɭɚɫɫɨɧɚ ɫ ɩɚɪɚɦɟɬɪɨɦ λ = 0.9 

 

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɉɭɚɫɫɨɧɚ ɹɜɥɹɸɬɫɹ 

ɫɨɜɩɚɞɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɢ ɞɢɫɩɟɪɫɢɢ, ɩɪɢɱɺɦ 

 𝑀 ܺ = = ܺ ܦ  (1.6.2.2) ߣ 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɉɭɚɫɫɨɧɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɡ ɛɢɧɨɦɢɚɥɶɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɭɬɺɦ ɩɪɟɞɟɥɶɧɨɝɨ ɩɟɪɟɯɨɞɚ ɩɪɢ ݊ →  ∞, → ݌ 0 ɩɪɢ ɭɫɥɨɜɢɢ ݊݌ = ߣ  =  .ɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ ɡɚɤɨɧ ―ɪɟɞɤɢɯ‖ ɹɜɥɟɧɢɣ ݐݏ݊݋ܿ

ȿɫɥɢ ݊ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ, a ݌ ɦɚɥɨ, ɬɨ ɮɨɪɦɭɥɭ ɉɭɚɫɫɨɧɚ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɜ 

ɤɚɱɟɫɬɜɟ ɩɪɢɛɥɢɠɟɧɢɹ ɜɦɟɫɬɨ ɬɨɱɧɵɯ ɛɢɧɨɦɢɚɥɶɧɵɯ ɮɨɪɦɭɥ ɞɥɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ݇ ɭɫɩɟɯɨɜ ɜ ݊ ɢɫɩɵɬɚɧɢɹɯ. 

Ʉ ɫɥɭɱɚɣɧɵɦ ɜɟɥɢɱɢɧɚɦ, ɩɨɞɱɢɧɺɧɧɵɦ ɡɚɤɨɧɭ ɉɭɚɫɫɨɧɚ, ɩɪɢɜɨɞɢɬ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɞɚɱ, ɨɬɧɨɫɹɳɢɯ ɤ ɜɨɩɪɨɫɚɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ 

ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɬɟɥɟɮɨɧɧɨɣ ɫɬɚɧɰɢɢ. Ɇɨɠɧɨ ɞɨɤɚɡɚɬɶ, 

ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɟɤɨɬɨɪɵɯ ɭɫɥɨɜɢɣ ɜɟɪɨɹɬɧɨɫɬɶ ݇ ɜɵɡɨɜɨɜ ɡɚ ɩɪɨɦɟɠɭɬɨɤ 

ɜɪɟɦɟɧɢ ݐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ 
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ܲ  ܺ = ݇  =  
!݇݇ݐܽ

ݐܽ−݁  (1.6.2.3) 

 

ɝɞɟ ܺ – ɤɨɥɢɱɟɫɬɜɨ ɜɵɡɨɜɨɜ.  

ȿɫɥɢ ɩɨɥɨɠɢɬɶ ܽݐ =  ɬɨ ɩɨɫɥɟɞɧɹɹ ɮɨɪɦɭɥɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ,ߣ 

ɜɟɥɢɱɢɧɚ ɪɚɫɩɪɟɞɟɥɟɧɚ ɩɨ ɡɚɤɨɧɭ ɉɭɚɫɫɨɧɚ. 

Ⱥɫɢɦɦɟɬɪɢɹ ɢ ɷɤɫɰɟɫɫ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɉɭɚɫɫɨɧɚ: 

 

𝐴ݏ =
 (1.6.2.4) ߤ 1

ܧ  =  
ߤ1   (1.6.2.5) 

 

1.6.3 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɫɹ ɧɟɫɤɨɥɶɤɨ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɩɵɬɚɧɢɣ ɞɨ 

ɩɨɹɜɥɟɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɫɨɛɵɬɢɹ 𝐴, ɜɟɪɨɹɬɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɜ ɤɚɠɞɨɦ ɢɫɩɵɬɚɧɢɢ 

ɨɞɧɚ ɢ ɬɚ ɠɟ ɢ ɪɚɜɧɚ ݌. Ɍɨɝɞɚ ɱɢɫɥɨ ܺ ɩɪɨɢɡɜɟɞɺɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɟɫɬɶ 

ɞɢɫɤɪɟɬɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

ɜɟɪɨɹɬɧɨɫɬɢ. ɉɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɫɬɪɟɥɶɛɚ ɩɨ ɧɟɤɨɬɨɪɨɣ ɰɟɥɢ ɞɨ ɩɟɪɜɨɝɨ 

ɩɨɩɚɞɚɧɢɹ, ɩɪɢɱɺɦ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɩɪɢ ɤɚɠɞɨɦ ɜɵɫɬɪɟɥɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 

ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɵɞɭɳɢɯ ɜɵɫɬɪɟɥɨɜ ɢ ɫɨɯɪɚɧɹɟɬ ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ ݌. ɑɢɫɥɨ ܺ ɩɪɨɢɡɜɟɞɺɧɧɵɯ ɜɵɫɬɪɟɥɨɜ ɛɭɞɟɬ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ 

ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɜɫɟ ɧɚɬɭɪɚɥɶɧɵɟ ɱɢɫɥɚ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɡɚɤɨɧ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 10, ɡɚɞɚɺɬɫɹ ɮɨɪɦɭɥɨɣ 
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ܲ  ܺ = ݇  = ,݌1−݇ݍ ݇ = 1, 2, … (1.6.3.1) 

  

ɝɞɟ  ݍ = 1 −   .݌

 

 

Ɋɢɫɭɧɨɤ 10 – Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɩɚɪɚɦɟɬɪɨɦ p = 0.6 

 

ɇɟɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 

𝑀 ݔ =
 (1.6.3.2) ݌1

= ܺ ܦ   
2݌ݍ

  (1.6.3.3) 

 𝐴ݏ =
ݍ ݍ+1   (1.6.3.4) 

 

ܧ =  
ݍ2݌ +  6 (1.6.3.5) 
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1.6.4 Ɋɚɜɧɨɦɟɪɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

 

Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɞɚɺɬɫɹ ɫɥɟɞɭɸɳɢɦ ɡɚɤɨɧɨɦ: 

 ܲ ܺ = ݇ =  
1݊ , ݇ = 1, 2, … , ݊ 

  

(1.6.4.1) 

 

 

Ɋɢɫɭɧɨɤ 11 – Ɋɚɜɧɨɦɟɪɧɨɟ ɞɢɫɤɪɟɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

 

ɗɬɨɬ ɡɚɤɨɧ ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ݊ ɜɨɡɦɨɠɧɵɯ ɢɫɯɨɞɨɜ ɢɫɩɵɬɚɧɢɹ 

ɪɚɜɧɨɜɟɪɨɹɬɧɵ. ɉɪɢɦɟɪɨɦ ɰɟɥɨɱɢɫɥɟɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, 

ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɩɨ ɪɚɜɧɨɦɟɪɧɨɦɭ ɡɚɤɨɧɭ, ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɱɢɫɥɨ ɨɱɤɨɜ, 

ɜɵɩɚɞɚɸɳɢɯ ɩɪɢ ɛɪɨɫɚɧɢɢ ɫɢɦɦɟɬɪɢɱɧɨɣ ɤɨɫɬɢ (ɥɸɛɨɟ ɢɡ ɡɧɚɱɟɧɢɣ ݇ =

1, 2, … , 6 ɜɵɩɚɞɚɟɬ ɫ ɨɞɢɧɚɤɨɜɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ 1 / 6).  

ɇɟɤɨɬɨɪɵɟ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɜɧɨɦɟɪɧɨɝɨ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 

𝑀 ݔ =  
݊ + 1

2
 (1.6.4.2) 
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= ܺ ܦ  
݊2 − 1

12
 (1.6.4.3) 

 𝐴ݏ = 0 (1.6.4.4) 

ܧ  =  −1.2 −  
2.4݊2−1

  (1.6.4.5) 

 

1.6.5 Ƚɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ ɢɦɟɟɬ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ 

ɩɚɪɚɦɟɬɪɚɦɢ ݊1 , ݊2 ɢ ݊ ൑  ݊1 + ݊2 (݊, ݊1, ݊2— ɧɚɬɭɪɚɥɶɧɵɟ ɱɢɫɥɚ), 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 12, ɟɫɥɢ ɨɧɚ ɩɪɢɧɢɦɚɟɬ ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ 

ɧɚɬɭɪɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ  ݇1,   ݇1 + 1, … ,   ݇2  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɜɟɪɨɹɬɧɨɫɬɹɦɢ 

 

ܲ ܺ = ݇ =  
݊ܥ 1݇

݊ܥ 2݊

2݊+1݊ܥ݇−

݊ , ݇1  ൑ ݇ ൑  ݇2 (1.6.5.1) 

 

ɩɪɢɱɺɦ  ݇1 = max   0,   ݊ −  ݊1 , ݇2 = min   ݊,   ݊1 . 
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Ɋɢɫɭɧɨɤ 12 – Ƚɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɩɚɪɚɦɟɬɪɚɦɢ n = 4, n1 = n2 

= 14 

Ƚɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ 

ɜɵɛɨɪɭ ɛɟɡ ɜɨɡɜɪɚɳɟɧɢɹ ɲɚɪɨɜ ɢɡ ɭɪɧɵ, ɫɨɞɟɪɠɚɳɟɣ ݊1 + ݊2 ɲɚɪɨɜ, ɢɡ 

ɤɨɬɨɪɵɯ ݊1 ɛɟɥɵɯ ɢ ݊2 ɱɺɪɧɵɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɩɢɫɵɜɚɟɬ 

ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɢɡɧɚɤɚ ɜ ɜɵɛɨɪɤɟ ɛɟɡ ɜɨɡɜɪɚɬɚ (ɜ ɨɬɥɢɱɢɢ ɨɬ ɛɢɧɨɦɢɚɥɶɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ). ɇɚ ɩɪɚɤɬɢɤɟ ɤ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɩɪɢɜɨɞɹɬ 

ɡɚɞɚɱɢ, ɝɞɟ ɢɡɞɟɥɢɹ ɢɡ ɩɚɪɬɢɢ ɨɬɛɢɪɚɸɬ ɫɥɭɱɚɣɧɨ (ɨɛɟɫɩɟɱɢɜɚɹ ɞɥɹ ɤɚɠɞɨɝɨ 

ɢɡɞɟɥɢɹ ɪɚɜɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɬɶ ɨɬɨɛɪɚɧɧɵɦ), ɧɨ ɨɬɨɛɪɚɧɧɵɟ ɢɡɞɟɥɢɹ ɧɟ 

ɜɨɡɜɪɚɳɚɸɬ ɜ ɩɚɪɬɢɸ. Ɍɚɤɨɣ ɨɬɛɨɪ ɨɫɨɛɟɧɧɨ ɜɚɠɟɧ ɜ ɬɟɯ ɡɚɞɚɱɚɯ, ɝɞɟ ɩɪɨɜɟɪɤɚ 

ɢɡɞɟɥɢɹ ɫɜɹɡɚɧɚ ɫ ɟɝɨ ɪɚɡɪɭɲɟɧɢɟɦ (ɧɚɩɪɢɦɟɪ, ɩɪɨɜɟɪɤɚ ɢɡɞɟɥɢɹ ɧɚ ɫɪɨɤ 

ɫɥɭɠɛɵ). 

ɇɟɤɨɬɨɪɵɟ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 𝑀 ݔ =  
݊݊1݊1+݊2

   (1.6.5.2) 

 

= ܺ ܦ  
݊݊1݊2

(݊1 + ݊2)2

݊1 + ݊2 − ݊݊1 + ݊2 − 1
 (1.6.5.3) 

 

ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɟɫɥɢ ݊1 + ݊2 ɨɱɟɧɶ ɜɟɥɢɤɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ݊, ɬɨ ɧɟ 

ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜɨɡɜɪɚɳɚɸɬɫɹ ɲɚɪɵ ɨɛɪɚɬɧɨ ɢɥɢ ɧɟɬ, ɢ 

ɮɨɪɦɭɥɚ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɛɥɢɠɺɧɧɨ 

ɡɚɦɟɧɟɧɚ ɮɨɪɦɭɥɨɣ ɛɢɧɨɦɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

 

1.7 Ɂɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɩɪɟɪɵɜɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 
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1.7.1 ɇɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɉɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ܺ ɜɵɪɚɠɚɟɬɫɹ ɮɨɪɦɭɥɨɣ 

 

= ݔ ݂  
1𝜎 2𝜋 ߤ −ݔ)−݁ )2

2𝜎2  (1.7.1.1) 

 

Ʉɪɢɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 13. Ɉɧɚ ɫɢɦɦɟɬɪɢɱɧɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ݔ =  ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ 𝜎 ɨɪɞɢɧɚɬɚ .(ɬɨɱɤɚ ɦɚɤɫɢɦɭɦɚ) ߤ 

ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ, ɩɪɢ ɷɬɨɦ ɤɪɢɜɚɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 

ɫɩɥɸɳɢɜɚɟɬɫɹ ɜɞɨɥɶ ɨɫɢ ɚɛɫɰɢɫɫ, ɬɚɤ ɱɬɨ ɩɥɨɳɚɞɶ ɩɨɞ ɟɺ ɝɪɚɮɢɤɨɦ ɨɫɬɚɺɬɫɹ 

ɪɚɜɧɨɣ ɟɞɢɧɢɰɵ. 

 

 

Ɋɢɫɭɧɨɤ 13 – ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

 

ɇɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɡɚɞɚɱɚɯ 

ɩɪɚɤɬɢɤɢ. Ɉɛɴɹɫɧɢɬɶ ɩɪɢɱɢɧɵ ɷɬɨɝɨ ɜɩɟɪɜɵɟ ɭɞɚɥɨɫɶ Ʌɹɩɭɧɨɜɭ. Ɉɧ ɩɨɤɚɡɚɥ, 

ɱɬɨ ɟɫɥɢ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɫɭɦɦɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 

ɦɚɥɵɯ ɫɥɚɝɚɟɦɵɯ, ɬɨ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɨɛɳɢɯ ɭɫɥɨɜɢɹɯ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɬɨɣ 
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ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɛɥɢɡɨɤ ɤ ɧɨɪɦɚɥɶɧɨɦɭ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɤɚɤɨɜɵ ɡɚɤɨɧɵ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɫɥɚɝɚɟɦɵɯ. Ⱥ ɬɚɤ ɤɚɤ ɩɪɚɤɬɢɱɟɫɤɢ ɫɥɭɱɚɣɧɵɟ 

ɜɟɥɢɱɢɧɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɛɵɜɚɸɬ ɪɟɡɭɥɶɬɚɬɨɦ ɞɟɣɫɬɜɢɹ ɦɧɨɠɟɫɬɜɚ 

ɩɪɢɱɢɧ, ɬɨ ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɨɤɚɡɵɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɦ 

ɡɚɤɨɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɍɤɚɠɟɦ ɧɟɤɨɬɨɪɵɟ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ: 

 𝑀 ܺ =  (1.7.1.2)                ߤ 

= ܺ ܦ   𝜎2 (1.7.1.3) 

 𝐴ݏ = ܧ = 0 (1.7.1.4) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɚɪɚɦɟɬɪɵ ߤ ɢ 𝜎 ɜ ɜɵɪɚɠɟɧɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɫɪɟɞɧɟɟ 

ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ 

ɞɢɫɩɟɪɫɢɹ ɩɨɥɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɭɸ ɫɥɭɱɚɣɧɭɸ 

ɜɟɥɢɱɢɧɭ. Ɋɚɡɭɦɟɟɬɫɹ, ɱɬɨ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɯɚɪɚɤɬɟɪ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɢɡɜɟɫɬɟɧ, ɡɧɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɢ ɞɢɫɩɟɪɫɢɢ 

ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɬɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

 

1.7.2 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɨɟ ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

 

Ƚɨɜɨɪɹɬ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܻ ɢɦɟɟɬ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ (ɫɨɤɪɚɳɺɧɧɨ ɥɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ), ɟɫɥɢ ɟɺ ɥɨɝɚɪɢɮɦ 

ln ܻ = ܺ ɪɚɫɩɪɟɞɟɥɺɧ ɧɨɪɦɚɥɶɧɨ, ɬɨ ɟɫɬɶ ɟɫɥɢ 
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ܻ =  ݁ܺ   (1.7.2.1) 

 

ɝɞɟ ɜɟɥɢɱɢɧɚ ܺ ɢɦɟɟɬ ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ߤ, 𝜎. 

ɉɥɨɬɧɨɫɬɶ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɞɚɺɬɫɹ ɮɨɪɦɭɥɨɣ 

 

= ݕ ݂  
𝜎 2𝜋ݕ1 ݁−(ln ߤ −ݕ )2

2𝜎2 , < ݕ 0 (1.7.2.2) 

 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɸ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

 

𝑀 ܻ = +ߤ݁ 
𝜎2

2                (1.7.2.3) 

= ܻ ܦ   ݁2(2𝜎2+ߤ 2ߤ −2( − 𝜎2 +ߤ2݁ 
 (1.7.2.4) 

 

Ʉɪɢɜɚɹ ɷɬɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

 

Ɋɢɫɭɧɨɤ 14 – Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 



36 

 

Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɪɹɞɟ 

ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ. Ɉɧɨ ɞɚɺɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɩɪɢ ɞɪɨɛɥɟɧɢɢ, 

ɫɨɞɟɪɠɚɧɢɣ ɷɥɟɦɟɧɬɨɜ ɜ ɦɢɧɟɪɚɥɚɯ ɜ ɢɡɜɟɪɠɟɧɧɵɯ ɝɨɪɧɵɯ ɩɚɪɨɞɚɯ, 

ɱɢɫɥɟɧɧɨɫɬɢ ɪɵɛ ɜ ɦɨɪɟ ɢ ɬ.ɞ. ȼɫɬɪɟɱɚɟɬɫɹ ɬɚɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨ ɜɫɟɯ 

ɡɚɞɚɱɚɯ, ɝɞɟ ɥɨɝɚɪɢɮɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜɟɥɢɱɢɧɵ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 

ɫɭɦɦɵ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɪɚɜɧɨɦɟɪɧɨ ɦɚɥɵɯ ɜɟɥɢɱɢɧ: 

 

ln ܻ = ܺ =  1ܺ + ܺ2 +  … +  ܺ݊ =   ܺ݇݊
݇=1

, (1.7.2.5) 

 

ɬɨ ɟɫɬɶ ܻ =   ݁ܺ݇݊݇
=1 , ɝɞɟ ݁ܺ݇  ɧɟɡɚɜɢɫɢɦɵ. 

 Ⱥɫɢɦɦɟɬɪɢɹ ɢ ɷɤɫɰɟɫɫ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 𝐴ݏ =  ݁𝜎2
+  2   ݁𝜎2 −  1  > 0 (1.7.2.6) 

ܧ  =  ݁4𝜎2
+ 2݁3𝜎2

+ 3݁2𝜎2 −  6 (1.7.2.7) 

 

1.7.3 Ƚɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

Ƚɨɜɨɪɹɬ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ ɢɦɟɟɬ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ 

ɩɚɪɚɦɟɬɪɚɦɢ ܽ > 0 ɢ ܾ > 0, ɟɫɥɢ ɟɺ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ 

ɢɦɟɟɬ ɜɢɞ 

= ݔ ݂   
ܾܽ

Γ(ܽ)
ݔܾ−1݁−ܽݔ , ݔ > 0              (1.7.3.1) 
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ɝɞɟ Γ ܽ = ∞ݐ݀ݐ−1݁−ܽݐ  
0

  - ɝɚɦɦɚ-ɮɭɧɤɰɢɹ ɗɣɥɟɪɚ. 

 

ɇɚ ɪɢɫɭɧɤɟ 15 ɩɨɤɚɡɚɧɵ ɤɪɢɜɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɪɢ 

ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɚ ܽ > 1 ɢ ܽ < 1 (ɩɪɢ ܽ = 1 ɩɨɥɭɱɚɟɦ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ). 

 

 

Ɋɢɫɭɧɨɤ 15 – Ƚɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ, ɩɨɞɱɢɧɺɧɧɵɟ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɸ, ɡɚɞɚɸɬɫɹ ɮɨɪɦɭɥɚɦɢ 

 𝑀 ܺ =  
ܾܽ

 (1.7.3.2) 

= ܺ ܦ   
ܾܽ

2
 (1.7.3.3) 

 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɪɢ ܽ > 1 ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɦɟɟɬ ɦɨɞɭ 𝑀݋ =  
ܽ−1ܾ        (1.7.3.4) 
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 (ɝɪɚɮɢɱɟɫɤɢ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɪɢɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɦɟɟɬ ɬɨɱɤɭ 

ɦɚɤɫɢɦɭɦɚ ݔ =  𝑀݋ , ɪɢɫɭɧɨɤ 14). 

Ⱥɫɢɦɦɟɬɪɢɹ ɢ ɷɤɫɰɟɫɫ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ:  

𝐴ݏ =  
1 ܽ (1.7.3.5) 

 

ܧ =  
6ܽ (1.7.3.6) 

 

1.7.4 ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ ɡɚɤɨɧ 

ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɡɵɜɚɟɬɫɹ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ܽ = 1, ܾ = ߣ >  0, ɬɨ ɟɫɬɶ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɜ ɷɬɨɦ ɫɥɭɱɚɟ 

= ݔ ݂  ݔߣ−݁ߣ  , ݔ > 0 (1.7.4.1) 

 

ɂɫɩɨɥɶɡɭɹ ɫɜɨɣɫɬɜɨ ɞɜɚ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɦɨɠɧɨ ɧɚɣɬɢ ɮɭɧɤɰɢɸ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ݔ)ܨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɡɚɤɨɧɚ: 

= ݔ ܨ   1 − ݔߣ−݁  , ݔ ൒ 0 (1.7.4.2) 

 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ) 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ܺ, ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ, ɢɦɟɸɬ ɜɢɞ 
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𝑀 ܺ =  
 (1.7.4.3)   ߣ1

 

= ܺ ܦ  
2ߣ1

 (1.7.4.4) 

 

Ʉɪɢɜɚɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɨɤɚɡɚɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 16. 

 

Ɋɢɫɭɧɨɤ 16 – ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɚɪɚɦɟɬɪɚ ߣ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ: ߣ ɟɫɬɶ ɫɪɟɞɧɟɟ 

ɱɢɫɥɨ ɫɨɛɵɬɢɣ ɧɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɬɨ ɟɫɬɶ 1

ߣ   
 ɟɫɬɶ ɫɪɟɞɧɢɣ ɩɪɨɦɟɠɭɬɨɤ 

ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɞɜɭɦɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɫɨɛɵɬɢɹɦɢ. 

ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ (ɩɨɤɚɡɚɬɟɥɶɧɨɟ) ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 

ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ܺ - ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɩɪɢ 

ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢɥɢ ܺ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɟɥɟɮɨɧɧɵɯ 

ɪɚɡɝɨɜɨɪɨɜ, ɟɠɟɞɧɟɜɧɨ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɧɚ ɬɟɥɟɮɨɧɧɨɣ ɫɬɚɧɰɢɢ) ɢ ɬɟɨɪɢɢ 

ɧɚɞɺɠɧɨɫɬɢ (ɧɚɩɪɢɦɟɪ, ܺ - ɫɪɨɤ ɫɥɭɠɛɵ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ). 

Ⱥɫɢɦɦɟɬɪɢɹ ɢ ɷɤɫɰɟɫɫ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 
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𝐴ݏ = 2 (1.7.4.5) 

ܧ  = 6 (1.7.4.6) 

 

1.7.5 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ 

 

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ ɩɨɞɱɢɧɹɟɬɫɹ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 17, ɫ ɩɚɪɚɦɟɬɪɚɦɢ ݊ ∈  ℕ, ܽ ∈  ℝ, ܾ > 0, ɟɫɥɢ ɟɺ 

ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ 

= ݔ ݂   
ܾ݊

(
ܾܽ−ݔ )݊−1݁−(

ܾܽ−ݔ )݊
, ݔ >  ܽ   (1.7.5.1) 

 

 

Ɋɢɫɭɧɨɤ 17 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɚ 

 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɦɨɞɚ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɪɚɫɩɪɟɞɟɥɺɧɧɵɟ 

ɩɨ ɡɚɤɨɧɭ ȼɟɣɛɭɥɥɚ, ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
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𝑀 ܺ =  ܽ + ܾΓ(1 + 
1݊) (1.7.5.2) 

 

𝑀݋ = ܽ +  ݊−1݊݊
  (1.7.5.3) 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɪɨɤ ɫɥɭɠɛɵ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 

ɪɚɡɥɢɱɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ. 

 

1.7.6 Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

 

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 18, ɧɚɡɵɜɚɟɬɫɹ 

ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɪɚɜɧɨɦɟɪɧɨ ɧɚ ɨɬɪɟɡɤɟ [ܽ, ܾ], ɟɫɥɢ ɟɺ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɨɫɬɨɹɧɧɚ ɧɚ ɞɚɧɧɨɦ ɨɬɪɟɡɤɟ: 

 

= ݔ ݂  
1ܾ − ܽ  , ܽ ൑ ൑ ݔ ܾ (1.7.6.1) 

 

 

Ɋɢɫɭɧɨɤ 18 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
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ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɫɥɭɱɚɣɧɨɣ 

ɜɟɥɢɱɢɧɵ ɥɟɠɚɬ ɜ ɩɪɟɞɟɥɚɯ ɧɟɤɨɬɨɪɨɝɨ ɢɧɬɟɪɜɚɥɚ; ɤɪɨɦɟ ɬɨɝɨ. ɜ ɩɪɟɞɟɥɚɯ ɷɬɨɝɨ 

ɢɧɬɟɪɜɚɥɚ ɜɫɟ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɞɢɧɚɤɨɜɨ ɜɟɪɨɹɬɧɵ (ɨɛɥɚɞɚɸ 

ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɥɨɬɧɨɫɬɶɸ ɜɟɪɨɹɬɧɨɫɬɢ). Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ, ɝɞɟ ɧɚɭɞɚɱɭ ɫɬɚɜɢɬɶɫɹ ɬɨɱɤɚ ɧɚ ɨɬɪɟɡɤɟ [ܽ, ܾ] (ܺ - 

ɚɛɫɰɢɫɫɚ ɩɨɫɬɚɜɥɟɧɧɨɣ ɬɨɱɤɢ). Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ 

ɜɫɬɪɟɱɚɟɬɫɹ ɬɚɤɠɟ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɩɪɢ ɨɤɪɭɝɥɟɧɢɢ ɨɬɱɺɬɨɜ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɞɨ ɰɟɥɵɯ ɞɟɥɟɧɢɣ ɲɤɚɥ. Ɉɲɢɛɤɚ ɩɪɢ ɨɤɪɭɝɥɟɧɢɢ 

ɨɬɱɺɬɨɜ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɞɟɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ ܺ, 

ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɫ ɩɨɫɬɨɹɧɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɜɟɪɨɹɬɧɨɫɬɢ ɥɸɛɨɟ 

ɡɧɚɱɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ ɰɟɥɵɦɢ ɞɟɥɟɧɢɹɦɢ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

 

𝑀 ܺ =  
ܽ + ܾ

2
 (1.7.6.2) 

 

= ܺ ܦ  
(ܾ − ܽ)2

12
 (1.7.6.3) 

 

Ⱥɫɢɦɦɟɬɪɢɹ ɢ ɷɤɫɰɟɫɫ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

 𝐴ݏ = 0 (1.7.6.4) 

ܧ  =  −1.2 (1.7.6.5) 

  

1.7.7 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɯɢ-ɤɜɚɞɪɚɬ 
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ɑɚɫɬɧɵɣ ɫɥɭɱɚɣ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ܽ =  
2݊

, ݊ ∈ ℕ, ܾ =

0.5 ɧɚɡɵɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɯɢ-ɤɜɚɞɪɚɬ ɫ ݊ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ (ɩɢɲɭɬ 𝜒2(݊)). ȿɫɥɢ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ ɩɨɞɱɢɧɹɟɬɫɹ ɡɚɤɨɧɭ 𝜒2(݊), ɬɨ ɟɺ ɩɥɨɬɧɨɫɬɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɟɫɬɶ 

 

= ݔ ݂  
1

22݊ Γ(
2݊

)
ݔ 2݊

ݔ−1݁ −
2 , ݔ > 0 (1.7.7.1) 

 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɯɢ-ɤɜɚɞɪɚɬ: 𝑀 ݔ =  ݊       (1.7.7.2) 

= ݔ ܦ   2݊  (1.7.7.3) 

 

𝐴ݏ =   8݊      (1.7.7.4) 

 

ܧ =  
12݊  (1.7.7.5) 

 

Ʉɪɢɜɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ) ɢɡɨɛɪɚɠɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 19. 
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Ɋɢɫɭɧɨɤ 19 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɯɢ-ɤɜɚɞɪɚɬ 

 

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܺ =  𝜒2(݊), ɩɨɞɱɢɧɹɸɳɚɹɫɹ ɯɢ-ɤɜɚɞɪɚɬ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ, ɪɚɜɧɚ ɫɭɦɦɟ ɤɜɚɞɪɚɬɨɜ ݊ ɧɟɡɚɜɢɫɢɦɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ܷ݆ , ݆ ∈  ℕ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɟ ɧɨɪɦɚɥɶɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɬɨ ɟɫɬɶ 

 𝜒2 ݊ =  1ܷ
2 + ܷ2

2 + … + ܷ݊2 (1.7.7.6) 

 

ɉɭɫɬɶ 𝜒2(݊1) ɢ 𝜒2(݊2) - ɧɟɡɚɜɢɫɢɦɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɢɦɟɸɳɢɟ ɯɢ-

ɤɜɚɞɪɚɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɨ ɫɬɟɩɟɧɶɸ ɫɜɨɛɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ݊1 ɢ ݊2. ɋɭɦɦɚ 

ɷɬɢɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɢɦɟɟɬ ɬɚɤɠɟ ɯɢ-ɤɜɚɞɪɚɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ݊1 + ݊2 

ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ: 

 𝜒2 ݊1 + 𝜒2 ݊2 =  𝜒2(݊1 + ݊2)    (1.7.7.7) 

 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 𝜒2(݊) ɩɪɢ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ݊ (݊ > 30) ɫ 

ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ ɬɨɱɧɨɫɬɶɸ ɚɩɩɪɨɤɫɢɦɢɪɭɟɬɫɹ 
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ɧɨɪɦɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ ݊ ɢ ɞɢɫɩɟɪɫɢɟɣ 2݊. 

ɉɨɷɬɨɦɭ ɩɪɢ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ݊ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 𝜒2(݊) ɢɝɪɚɟɬ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ. 

 

1.7.8 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɋɬɶɸɞɟɧɬɚ 

 

ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ܶ(݊) ɟɫɬɶ ɨɬɧɨɲɟɧɢɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɫɥɭɱɚɣɧɵɯ 

ɜɟɥɢɱɢɧ ܷ ɢ  𝜒2(݊)݊ , ɬɨ ɟɫɬɶ 

 ܶ ݊ =  
ܷ 𝜒 2(݊ )݊    (1.7.8.1) 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ܶ(݊) ɧɚɡɵɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

ɋɬɶɸɞɟɧɬɚ ɫ ݊ − 1 ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ. ȿɝɨ ɩɥɨɬɧɨɫɬɶ ɡɚɞɚɺɬɫɹ ɮɨɪɦɭɥɨɣ 

 

= ݔ ݂  
Γ(

݊+1

2
) 𝜋݊Γ(
2݊

)
 (1 + 

ݔ݊
)
−݊+1

2  (1.7.8.2) 

 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɩɨɞɱɢɧɺɧɧɨɣ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɋɬɶɸɞɟɧɬɚ ܺ = ܶ(݊), ɟɫɬɶ 

 𝑀 ݔ =  0 (1.7.8.3) 
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= ܺ ܦ  
݊݊ − 2

 (1.7.8.4) 

 

Ʉɪɢɜɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋɬɶɸɞɟɧɬɚ (ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ݊) ɢɡɨɛɪɚɠɟɧɵ 

ɧɚ ɪɢɫɭɧɤɟ 20. 

 

 

Ɋɢɫɭɧɨɤ 20 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɋɬɶɸɞɟɧɬɚ 

 

Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɢ ɯɢ-ɤɜɚɞɪɚɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ݊ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɋɬɶɸɞɟɧɬɚ ɫɬɪɟɦɢɬɶɫɹ ɤ ɧɨɪɦɚɥɶɧɨɦɭ, ɛɨɥɟɟ ɬɨɝɨ, 

ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɦɭ ɧɨɪɦɚɥɶɧɨɦɭ (ɬɨ ɟɫɬɶ ɫ ɧɭɥɟɜɵɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ 

ɨɠɢɞɚɧɢɟɦ ɢ ɟɞɢɧɢɱɧɨɣ ɞɢɫɩɟɪɫɢɟɣ). Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɋɬɶɸɞɟɧɬɚ, ɤɚɤ ɯɢ-

ɤɜɚɞɪɚɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɡɚɞɚɱɚɯ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɢɡɦɟɪɟɧɢɣ. 

Ⱥɫɢɦɦɟɬɪɢɹ ɢ ɷɤɫɰɟɫɫ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋɬɶɸɞɟɧɬɚ: 

 𝐴ݏ = 0 (1.7.8.4) 
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ܧ =  
6݊ − 4

 (1.7.8.5) 

 

1.7.9 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ Ɏɢɲɟɪɚ 

ɉɭɫɬɶ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ 1݊)ܨ, ݊2) ɪɚɜɧɚ ɨɬɧɨɲɟɧɢɸ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 

ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 𝜒2 ݊1 ݊1
  ɢ 

𝜒2 ݊2 ݊2
, ɬɨ ɟɫɬɶ 

 

,1݊ ܨ  ݊2 =  

𝜒2 ݊1 ݊1𝜒2 ݊2 ݊2

 (1.7.9.1) 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 1݊)ܨ, ݊2) ɧɚɡɵɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

Ɏɢɲɟɪɚ ɫ ݊1ɢ ݊2 ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ. Ɉɧɨ ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ ɩɥɨɬɧɨɫɬɶ 

ɜɟɪɨɹɬɧɨɫɬɢ 

 

= ݔ ݂  
Γ  ݊1+ ݊2

2
 

Γ  ݊1

2
 Γ  ݊2

2
 (

݊1݊2

)
݊1
2

1݊ݔ
2

− 1

(1 + 
݊1݊2

(ݔ
݊1+ ݊2

2

, ݔ > 0 (1.7.9.2) 

 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɩɨɞɱɢɧɺɧɧɨɣ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ Ɏɢɲɟɪɚ, ܺ = ,1݊)ܨ  ݊2) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑀 ܺ =  
݊2݊2 −  2

, ݊2 > 2 (1.7.9.3) 

 

Ɇɟɠɞɭ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɢɦɟɸɳɢɦɢ ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ: 

ɯɢ-ɤɜɚɞɪɚɬ, ɋɬɶɸɞɟɧɬɚ ɢ Ɏɢɲɟɪɚ, ɢɦɟɸɬ ɦɟɫɬɨ ɫɨɨɬɧɨɲɟɧɢɹ 
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 ܶ2 ݊ = ,1 ܨ  ݊  (1.7.9.4) 

 

= ∞,݊ ܨ  
𝜒2 ݊ ݊  (1.7.9.5) 

 𝜒2 1 =  ܷ2 (1.7.9.6) 

 

1.8 ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɲɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ. Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɩɨ-ɫɜɨɟɦɭ ɯɨɪɨɲ, 

ɭɧɢɤɚɥɟɧ ɢ ɩɪɢɦɟɧɢɦ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ ɡɚɞɚɱɟ. 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɫɪɟɞɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ R ɩɪɢɦɟɧɢɦɚ 

ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 

ɪɚɛɨɬɵ ɫ ɝɪɚɮɢɤɨɣ. ɇɨ ɥɭɱɲɟ ɜɫɟɝɨ ɨɧ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɡɚɞɚɱɚɦɢ ɫɬɚɬɢɫɬɢɤɢ: ɨɬ 

ɜɵɱɢɫɥɟɧɢɹ ɫɪɟɞɧɢɯ ɜɟɥɢɱɢɧ ɢ ɞɨ ɜɟɣɜɥɟɬ – ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ. 

ɋɪɟɞɚ R – ɫɪɟɞɚ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɧɚ ɚɛɫɨɥɸɬɧɚ 

ɛɟɫɩɥɚɬɧɚ. Ɍɚɤ ɠɟ ɹɡɵɤ R ɨɬɥɢɱɧɨ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ ɞɪɭɝɢɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ 

ɩɪɨɞɭɤɬɚɦɢ ɜ ɱɚɫɬɧɨɫɬɢ ɫ Visual Studio 2017 Community. Ɉɧ ɢɧɬɭɢɬɢɜɧɨ 

ɩɨɧɹɬɟɧ ɢ ɭɞɨɛɟɧ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɚ ɫɢɧɬɚɤɫɢɫ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬ ɢ ɥɟɝɨɤ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

 ȼɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɹɡɵɤ ɢ ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɫɪɟɞɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɱɢɫɥɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ MATLAB ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɨɜ, ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, ɪɚɡɪɚɛɨɬɤɢ 

ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɫɨɡɞɚɧɢɹ 

ɩɪɢɥɨɠɟɧɢɣ ɢ ɦɧɨɝɨɝɨ ɞɪɭɝɨɝɨ. Ɉɧ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɦɧɨɠɟɫɬɜɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
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ɮɭɧɤɰɢɣ, ɧɚɩɪɢɦɟɪ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ. ɗɬɨɬ ɩɪɨɞɭɤɬ ɥɢɰɟɧɡɢɪɨɜɚɧ ɢ 

ɢɦɟɟɬ ɩɪɨɛɧɭɸ ɜɟɪɫɢɸ. 

 ɉɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ, ɫɢɫɬɟɦɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɥɝɟɛɪɵ Maple 

ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɫɥɨɠɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ, ɜɢɡɭɚɥɢɡɚɰɢɸ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɦɧɨɠɟɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ 

ɢ ɩɪɚɜɢɥ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ. ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɥɟɝɤɨ 

ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ Ecxel ɢ MATLAB. 

 Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶ ɫɜɨɣ ɜɵɛɨɪ ɧɚ 

ɹɡɵɤɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ R, ɬɚɤ ɤɚɤ ɨɧ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ 

ɞɨɫɬɭɩɟ, ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫɨ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ Visual Studio. Ɍɚɤɠɟ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɦ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ ɝɪɚɮɢɱɟɫɤɨɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜ R ɬɚɤ ɤɚɤ, ɩɪɨɝɪɚɦɦɚ ɩɪɨɜɟɪɹɸɳɚɹ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɢɫɚɧɚ 

ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C# ɢ ɜɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ 

ɧɚ ɮɨɪɦɟ – ɨɤɧɟ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɫɪɟɞɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ R.  
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2 Ɍɨɩɨɥɨɝɢɱɟɫɤɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɮɨɪɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 

ɨɫɧɨɜɚɧ ɧɚ ɨɰɟɧɤɚɯ ɦɨɦɟɧɬɨɜ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ (3 ɢ 4 ɦɨɦɟɧɬɵ): ɚɫɢɦɦɟɬɪɢɢ ɢ 

ɷɤɫɰɟɫɫɚ. Ʉɨɬɨɪɵɟ ɩɨɥɭɱɟɧɵ ɩɨ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

Ⱦɥɹ ɞɨɫɬɨɜɟɪɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ «ɧɨɪɦɚɥɶɧɨɫɬɢ» ɜɵɫɱɢɬɵɜɚɸɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ (ɮɨɪɦɭɥɵ 2.1.1 ɢ 2.1.2.), ɝɞɟ ɜ 

ɡɧɚɦɟɧɚɬɟɥɶ ɩɨɞɫɬɚɜɥɟɧɵ ɢɯ ɨɲɢɛɤɢ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɫɬɢ. ɉɪɢɱɟɦ ɷɬɢ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɢɫɬɟɦɟ 2.1.3 – ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɨɫɬɨɜɟɪɧɨ ɧɨɪɦɚɥɶɧɨ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɞɨɫɬɨɜɟɪɧɨ 

ɧɟɧɨɪɦɚɥɶɧɨ. 

Ⱦɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɜɵɞɜɢɝɚɟɬɫɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɝɢɩɨɬɟɡɚ ɨ ɜɢɞɟ 

ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ 

ɜɵɛɨɪɨɱɧɵɯ ɞɚɧɧɵɯ ɜɵɞɜɢɧɭɬɨɣ (ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ) ɝɢɩɨɬɟɡɟ. ɉɚɪɚɥɥɟɥɶɧɨ ɟɣ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɢ ɞɪɭɝɭɸ ɩɪɨɬɢɜɨɪɟɱɚɳɭɸ ɟɣ, ɚɥɶɬɟɪɧɚɬɢɜɧɭɸ 

(ɤɨɧɤɭɪɢɪɭɸɳɭɸ) ɝɢɩɨɬɟɡɭ. ɗɬɚ ɝɢɩɨɬɟɡɚ ɫɱɢɬɚɟɬɫɹ ɫɩɪɚɜɟɞɥɢɜɨɣ, ɟɫɥɢ 

ɨɫɧɨɜɧɚɹ ɝɢɩɨɬɟɡɚ ɨɬɜɟɪɝɚɟɬɫɹ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɞɜɟ 

ɫɢɬɭɚɰɢɢ: ɨɫɧɨɜɧɚɹ ɝɢɩɨɬɟɡɚ ɦɨɠɟɬ ɩɨɞɬɜɟɪɞɢɬɶɫɹ, ɚ ɦɨɠɟɬ ɛɵɬɶ ɨɬɜɟɪɝɧɭɬɚ. 

ȿɫɥɢ ɝɥɚɜɧɚɹ ɝɢɩɨɬɟɡɚ ɜɟɪɧɚ, ɚ ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɩɪɢɧɹɥ ɢɧɨɟ ɪɟɲɟɧɢɟ, ɨɬɜɟɪɝɧɭɜ 

ɟɟ, ɬɨ ɞɚɧɧɚɹ ɨɲɢɛɤɚ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɲɢɛɤɨɣ ɩɟɪɜɨɝɨ ɪɨɞɚ. ȿɫɥɢ ɨɫɧɨɜɧɚɹ 

ɝɢɩɨɬɟɡɚ ɧɟɜɟɪɧɚ, ɚ ɥɢɰɨ, ɩɪɢɧɢɦɚɸɳɟɟ ɪɟɲɟɧɢɟ (ɅɉɊ) ɞɟɥɚɟɬ ɭɩɨɪ ɧɚ ɟɟ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ, ɬɨ ɬɚɤɚɹ ɨɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɨɲɢɛɤɨɣ ɜɬɨɪɨɝɨ ɪɨɞɚ. 

 

2.1 Ⱥɥɝɨɪɢɬɦ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
 

ɉɭɫɬɶ ɞɚɧɚ ɜɵɛɨɪɤɚ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ: 1ܺ, ܺ2, … , ܺ݊  ɪɚɡɦɟɪɚ ݊; ɫɩɢɫɨɤ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ݏ݊݋݅ݐݑܾ݅ݎݐݏ݅ܦ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɢɡ ɷɬɢɯ 
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ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɛɭɞɟɬ ɜɵɛɢɪɚɬɶɫɹ ɬɨ, ɤɨɬɨɪɨɟ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɮɨɪɦɵ (ɩɨɥɢɝɨɧɚ) 

ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɨɩɢɫɵɜɚɟɬ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɢɡ ɤɨɬɨɪɨɝɨ ɜɡɹɬɚ ɷɬɚ 

ɜɵɛɨɪɤɚ. 

ɒɚɝ 1: ɨɬɛɪɚɤɨɜɤɚ ɚɧɨɦɚɥɶɧɵɣ ɢɡɦɟɪɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɩɨ ɤɪɢɬɟɪɢɸ 

Ƚɪɚɛɫɚ. Ɉɰɟɧɢɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɜɵɛɨɪɤɟ ɤɚɠɞɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ (1ܨ … ܨ݇ ) ɜ ɦɚɫɫɢɜɟ ݏ݊݋݅ݐݑܾ݅ݎݐݏ݅ܦ ɦɟɬɨɞɨɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɢɥɢ ɦɟɬɨɞɨɦ ɦɨɦɟɧɬɨɜ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɩɚɪɚɦɟɬɪɵ ɩɨɥɨɠɟɧɢɹ ɢ ɦɚɫɲɬɚɛɚ ɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ ɢ ɬ.ɞ.). 

ɒɚɝ 2: ɜɵɞɜɢɠɟɧɢɟ ɝɢɩɨɬɟɡɵ ℎ1 ɨ ɡɚɤɨɧɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ.  

ɒɚɝ 3: ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɫɟɯ ɬɨɱɟɤ ɜɵɛɨɪɤɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɢ 

ɫɬɚɥɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɬɚɜɢɬɶ 

ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 1ܨ ɢɡ ɝɢɩɨɬɟɡɵ ℎ1. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɚɪɚɦɟɬɪɵ, ɜɵɱɢɫɥɟɧɧɵɟ ɧɚ ɲɚɝɟ 1. 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɧɨɪɦɢɪɨɜɚɬɶ ɧɚɲɢ ɞɚɧɧɵɟ, ɬ.ɟ. ɩɪɢɜɟɫɬɢ ɢɯ ɤ 

ɨɞɢɧɚɤɨɜɨɦɭ ɬɢɩɭ, ɤ ɨɞɧɨɣ ɲɤɚɥɟ. ɑɬɨɛɵ ɜ ɞɚɥɶɧɟɣɲɢɦ ɩɨɝɪɟɲɧɨɫɬɶ 

ɪɟɡɭɥɶɬɚɬɚ ɪɚɛɨɬɵ ɛɵɥɚ ɦɢɧɢɦɚɥɶɧɚ. 

ɒɚɝ 4: ɩɪɢɜɟɞɟɧɢɟ ɬɨɱɟɤ ɜɵɛɨɪɤɢ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɲɚɝɟ 3 ɤ ɧɨɪɦɚɥɶɧɨɦɭ 

ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɫ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɧɚ ɲɚɝɟ 1. 

ɒɚɝ 5: ɧɚɯɨɠɞɟɧɢɟ ɚɫɢɦɦɟɬɪɢɢ 𝐴′ ′ܧ ɢ ɷɤɫɰɟɫɫɚ ݏ , ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɱɢɫɥɢɬɶ ɢɯ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨ ɮɨɪɦɭɥɚɦ 2.1.1 ɢ 2.1.2. ɗɬɢ ɩɚɪɚɦɟɬɪɵ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɬɨɱɤɚɦ ɜɵɛɨɪɤɢ, ɩɨɥɭɱɟɧɧɵɦ ɧɚ ɲɚɝɟ 4.  

ɂɫɩɨɥɶɡɭɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɩɨɥɧɢɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɬɢɯ ɨɰɟɧɨɤ ɩɨ ɮɨɪɦɭɥɚɦ 2.1.5 ɢ 2.1.6. 

ɉɟɪɟɯɨɞ ɧɚ ɲɚɝ 6 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɧɚɣɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɜɫɟɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɢɡ ɦɚɫɫɢɜɚ ݏ݊݋݅ݐݑܾ݅ݎݐݏ݅ܦ. 
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 𝐾𝐴′ = ݏ   𝐴′ 6݊ ݏ     (2.1.1) 

 

 𝐾ܧ′  = 24݊ ′ܧ       (2.1.2) 

 

  𝐾𝐴′ ൑ ݏ 3 𝐾ܧ′  ൑ 3
  (2.1.3) 

 

ɒɚɝ 6:  ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɮɨɪɦɭɥɭ 2.1.4, ɬ.ɟ. ɜɵɱɢɫɥɹɬɶ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 𝐴ݏ ɢ ܧ (ɧɨɪɦɚɥɶɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ) ɢ ɩɨɥɭɱɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. Ɍɚɤɠɟ ɩɨ ɮɨɪɦɭɥɟ ȿɜɤɥɢɞɚ 

ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ܾ1ܶ , ܾ2ܶ  ɞɨ 

ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ܾ1ܪ , ܪ2ܾ . Ɍ.ɟ. ɞɥɹ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

(ɝɢɩɨɬɟɡɵ). 

 

݀ =    𝐴ݏ − 𝐴′ 2 ݏ
+ ܧ) −  (2.1.4) 2(′ܧ

 

ȿɫɥɢ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 𝐴ݏ ɢ ܧ ɫɢɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɬɚɛɥɢɱɧɵɯ ɢɥɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ (ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 𝐴ݏ = ܧ = 0), ɬɨ 
ɪɚɫɫɬɨɹɧɢɟ ݀ ɛɭɞɟɬ ɫɥɢɲɤɨɦ ɜɟɥɢɤɨ ɢ 𝐾𝐴ݏ , 𝐾ܧ  ɜɵɯɨɞɹɬ ɡɚ ɝɪɚɧɢɰɵ, ɬɨɝɞɚ 
ɝɢɩɨɬɟɡɚ ɨ ɬɨɦ, ɱɬɨ ɜɵɛɨɪɤɚ ɢɦɟɟɬ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  1ܨ ɨɬɜɟɪɝɚɟɬɫɹ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɭ ɬɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɛɭɞɟɬ 
ɨɩɢɫɵɜɚɬɶ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɩɨ 



53 

 

ɩɚɪɚɦɟɬɪɚɦ ɮɨɪɦɵ ɪɚɫɫɬɨɹɧɢɟ ݀ ɦɢɧɢɦɚɥɶɧɨ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɜ 
ɪɚɦɤɚɯ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

ɇɚ ɪɢɫɭɧɤɟ 21 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 21 – ɋɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɬɨɛɪɚɡɢɦ ɨɰɟɧɤɢ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ 

ɧɚ ɝɪɚɮɢɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 22. 
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Ɋɢɫɭɧɨɤ 22 – Ɉɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫ 

 

1ܾ =  𝐴ݏ′ 2 (2.1.5) 

 ܾ2 = ′ܧ  − 𝐴ݏ′ 2
+ 2 (2.1.6) 

 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢɡɨɛɪɚɠɚɟɦ ɜ ɜɢɞɟ ɬɨɱɟɤ ɧɚ ɩɥɨɫɤɨɫɬɢ ܱ 1ܾܾ2 ɧɚ 
ɪɢɫɭɧɤɟ 23. 
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Ɋɢɫɭɧɨɤ 23 – ɉɪɟɨɛɪɚɡɨɜɚɧɧɵɟ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫ 

 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤ 

ɞɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɩɪɢɦɟɪɨɦ, ɤɨɝɞɚ ɢɫɯɨɞɧɚɹ ɜɵɛɨɪɤɚ 

ɫɝɟɧɟɪɢɪɨɜɚɧɚ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ (Ƚɚɭɫɫɨɜɫɤɨɦɭ) ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ 

ɜɵɞɜɢɝɚɟɬɫɹ ɝɢɩɨɬɟɡɚ ɨ ɬɨɦ, ɱɬɨ ɷɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨ. 

ɉɭɫɬɶ ɞɚɧɚ ɜɵɛɨɪɤɚ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ: 1ܺ , ܺ2, … , ܺ݊  ɪɚɡɦɟɪɚ ݊;  ɜ ɫɩɢɫɤɟ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ݏ݊݋݅ݐݑܾ݅ݎݐݏ݅ܦ ɧɚɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɧɨɪɦɚɥɶɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ; ɬɨɱɤɢ ܾ1ܶ , ܾ2ܶ  ɞɥɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 

ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ 0 ɢ 2.     

ɒɚɝ 1: ɝɟɧɟɪɢɪɭɟɦ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɢ 

ɞɢɫɩɟɪɫɢɢ. 

ɒɚɝ 2: ɜɵɞɜɢɝɚɟɦ ɝɢɩɨɬɟɡɭ ℎ1 ɨ ɡɚɤɨɧɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. Ɍ.ɟ. ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ 

(ɫɝɟɧɟɪɢɪɨɜɚɧɧɚɹ ɜɵɛɨɪɤɚ) ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ.  
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ɒɚɝ 3: «ɩɪɨɝɨɧɹɟɦ» ɫɝɟɧɟɪɢɪɨɜɚɧɧɭɸ ɜɵɛɨɪɤɭ ɩɨ ɚɥɝɨɪɢɬɦɭ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɨɩɢɫɚɧɧɨɝɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ.  

ɒɚɝ 4: ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɹ 1ܾܪ , ܪ2ܾ  ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɣ ɜɵɛɨɪɤɢ ɩɨ 

ɨɰɟɧɤɚɦ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ. Ⱦɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɦ ɜ ɜɢɞɟ ɬɨɱɟɤ 

ɧɚ ɩɥɨɫɤɨɫɬɢ ܱ 1ܾܾ2. 

ɒɚɝ 5: ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɨɱɤɢ  [ 1ܾܶ ;  ܾ2ܶ ] ɞɨ 

ɩɪɚɤɬɢɱɟɫɤɢɯ, ɜɵɛɢɪɚɟɦ ɧɚɢɛɨɥɶɲɟɟ ɢɡ ɧɢɯ - ݀ ɢ ɨɩɪɟɞɟɥɹɟɦ ɞɨɜɟɪɢɬɟɥɶɧɵɣ 

ɢɧɬɟɪɜɚɥ ɜ 95%. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɞɥɹ ɬɨɱɟɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 

24. 

ɗɬɨɬ ɢɧɬɟɪɜɚɥ ɢɫɩɨɥɶɡɭɟɦ ɩɪɢ ɨɬɛɨɪɟ ɡɧɚɱɟɧɢɣ 1ܾܪ , ܪ2ܾ  ɜɫɟɯ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜ ɪɚɛɨɬɟ ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɨɬɛɪɚɤɨɜɵɜɚɹ ɜɫɟ ɬɨ, ɱɬɨ ɧɟ ɜɯɨɞɢɬ ɜ 

95%. 

 

Ɋɢɫɭɧɨɤ 24 – Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɫɬɨɹɧɢɣ ɞɥɹ ɬɨɱɟɤ [ܾ1ܾ2] 

 

2.3 Ɉɬɛɪɚɤɨɜɤɚ ɚɧɨɦɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ 

 

 Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɪɨɛɚɫɬɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ ɜɵɛɨɪɤɭ ɨɬ 

ɚɧɨɦɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ (ɜɵɛɪɨɫɨɜ). ȿɫɥɢ ɷɬɨɝɨ ɧɟ ɫɞɟɥɚɬɶ, ɬɨ ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ 
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ɦɟɬɨɞ ɛɭɞɟɬ ɞɚɜɚɬɶ ɩɥɨɯɨɣ ɪɟɡɭɥɶɬɚɬ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɩɪɢɦɟɧɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨ 

ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ, ɧɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧ ɤɪɢɬɟɪɢɣ ɬɢɩɚ Ƚɪɚɛɫɚ, 

ɞɥɹ ɨɬɛɪɚɤɨɜɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɬɪɟɯ ɦɢɧɢɦɚɥɶɧɵɯ ɢɥɢ ɬɪɟɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɡɧɚɱɟɧɢɣ ɜ ɜɵɛɨɪɤɟ. 

 ɉɭɫɬɶ 1ܺ , ܺ2 …ܺ݊  – ɧɚɛɥɸɞɚɟɦɚɹ ɜɵɛɨɪɤɚ, ɚ  (ܺ1) ൑ (ܺ2) ൑ ⋯ ൑ (ܺ݊) – 

ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɧɟɣ ɜɚɪɢɚɰɢɨɧɧɵɣ ɪɹɞ. Ɇɟɬɨɞ ɨɬɫɟɢɜɚɧɢɹ ɚɧɨɦɚɥɶɧɵɣ 

ɢɡɦɟɪɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɢ ɬɨɝɨ, ɱɬɨ ɬɨɱɤɢ ɪɹɞɚ (ܺ1) ൑ ܺ(2) ൑⋯ ൑ (ܺ݊−1) ɩɪɢɧɚɞɥɟɠɚɬ ɨɞɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɚ (ܺ݊) ɧɟɤɨɬɨɪɨɦɭ 

ɞɪɭɝɨɦɭ, ɤɨɬɨɪɵɣ ɫɞɜɢɧɭɬ ɜɩɪɚɜɨ. ɋɬɚɬɢɫɬɢɤɚ ɤɪɢɬɟɪɢɹ Ƚɪɚɛɫɚ ɢɦɟɟɬ ɜɢɞ: 

݊ܩ  = (  ܺ݊ −   ܺ)/ܵ, (2.3.1) 

 

 ɝɞɟ: 

 

 ܺ =
1݊  ݆ܺ݊

݆ =1

, (2.3.2) 

 

ܵ2 =
1݊ − 1

 ( ݆ܺ −   ܺ)2

݊
݆ =1

, (2.3.3) 

 ܵ =  ܵ2 (2.3.4) 

 ɗɥɟɦɟɧɬ ɜɵɛɨɪɤɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɥɢ ɦɢɧɢɦɚɥɶɧɵɣ ɛɭɞɟɬ ɫɱɢɬɚɬɶɫɹ 

ɜɵɛɪɨɫɨɦ, ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɫɬɚɬɢɫɬɢɤɢ ɩɪɟɜɵɲɚɟɬ ɤɪɢɬɢɱɟɫɤɨɟ: 
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݊ܩ ൒ ݊ܩ ,1−𝛼  (2.3.5) 

1ܩ  ൒ 𝛼−1,1ܩ  (2.3.6) 

 

2.4 Ɋɚɛɨɬɚ ɩɪɨɝɪɚɦɦɵ 
 

 ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ, ɢɡɨɛɪɚɠɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 25, 

ɫɨɫɬɨɹɳɟɟ ɢɡ ɨɛɥɚɫɬɢ ɭɩɪɚɜɥɟɧɢɹ, ɝɞɟ ɦɨɠɧɨ ɝɟɧɟɪɢɪɨɜɚɬɶ ɜɵɛɨɪɤɭ ɢ ɨɛɥɚɫɬɢ ɫ 

ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ: ɝɪɚɮɢɤ, ɬɚɛɥɢɰɚ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɢɧɹɬɵɯ 

ɪɟɲɟɧɢɣ ɜ ɩɨɥɶɡɭ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 25 – ɇɚɱɚɥɨ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

 

ɇɚ ɞɚɧɧɨɣ ɜɤɥɚɞɤɟ ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɝɟɧɟɪɢɪɨɜɚɬɶ 

ɜɵɛɨɪɤɭ, ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɨɞɧɨɦɭ ɢɡ ɜɵɛɪɚɧɧɵɯ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ 

ɜɵɩɚɞɚɸɳɟɦ ɫɩɢɫɤɟ – «Ɋɚɫɩɪɟɞɟɥɟɧɢɟ». Ɍɚɤɠɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɛɪɚɬɶ 

ɨɛɴɟɦ ɞɚɧɧɨɣ ɜɵɛɨɪɤɢ, ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ – ɬ.ɟ. ɫɤɨɥɶɤɨ ɪɚɡ 
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ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɜɵɛɨɪɤɭ ɩɨ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɩɚɪɚɦɟɬɪɚɦ 

(ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɹ, ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɢ ɬ.ɞ.) 

ɢ ɩɚɪɚɦɟɬɪɵ ɤɨɧɤɪɟɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜ ɩɪɨɝɪɚɦɦɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɞɨɛɚɜɥɹɬɶ ɲɭɦ ɜ ɜɵɛɨɪɤɭ, ɱɬɨ ɩɪɢɛɥɢɠɚɟɬ ɟɟ ɤ ɪɟɚɥɶɧɵɦ ɞɚɧɧɵɦ. ɒɭɦ ɬɚɤɠɟ 

ɝɟɧɟɪɢɪɭɟɬɫɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɬ.ɟ. ɦɵ ɦɨɠɟɦ 

«ɡɚɲɭɦɥɹɬɶ» ɜɵɛɨɪɤɭ, ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɨɞɧɨɦɭ ɡɚɤɨɧɭ ɡɧɚɱɟɧɢɹɦɢ, 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɩɨ-ɞɪɭɝɨɦɭ. ɉɪɢɱɟɦ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɲɚɝ ɲɭɦɚ, ɧɚɩɪɢɦɟɪ, ɫ 

ɲɚɝɨɦ ɜ 10% ɧɚɲɚ ɜɵɛɨɪɤɚ ɫ ɤɚɠɞɵɦ ɩɪɨɝɨɧɨɦ ɛɭɞɟɬ «ɡɚɲɭɦɥɹɬɶɫɹ» ɧɚ 10% 

ɛɨɥɶɲɟ ɢ ɬɚɤ ɞɨ 100%. 

ɇɚ ɜɤɥɚɞɤɟ ɝɟɧɟɪɚɰɢɹ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 26, ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɝɪɭɡɢɬɶ ɜɵɛɨɪɤɭ ɢɡ ɮɚɣɥɚ ɢ ɭɜɢɞɟɬɶ ɟɟ ɝɢɫɬɨɝɪɚɦɦɭ, ɫɩɪɚɜɚ ɨɬ ɩɚɧɟɥɢ 

ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ.  Ɍɚɤɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɝɟɧɟɪɢɪɨɜɚɬɶ ɜɵɛɨɪɤɭ ɡɧɚɱɟɧɢɣ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɢɫɩɨɥɶɡɭɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɹɡɵɤɚ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R. ɉɪɢ ɡɚɝɪɭɡɤɟ ɢɡ ɮɚɣɥɚ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɮɚɣɥ 

ɞɨɥɠɟɧ ɫɨɫɬɨɹɬɶ ɢɡ ɜɟɳɟɫɬɜɟɧɧɵɯ ɱɢɫɟɥ, ɜɵɪɚɠɟɧɧɵɯ ɜ ɞɟɫɹɬɢɱɧɨɣ ɮɨɪɦɟ 

(ɧɚɩɪɢɦɟɪ, 13.593, -0.789, 67 ɢ ɬ.ɞ.). 

 

 

Ɋɢɫɭɧɨɤ 26 – Ƚɢɫɬɨɝɪɚɦɦɚ ɜɵɛɨɪɤɢ 
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ȼɵɛɪɚɜ, ɤɚɤɨɣ - ɥɢɛɨ ɩɭɧɤɬ ɧɚ ɩɚɧɟɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɤɥɢɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ 

«ɉɨɥɭɱɢɬɶ ɞɚɧɧɵɟ». ɉɨɫɥɟ ɱɟɝɨ ɩɪɨɢɡɨɣɞɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɯɨɞ ɧɚ ɞɪɭɝɭɸ 

ɜɤɥɚɞɤɭ, ɢɡɨɛɪɚɠɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 27, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɟɧɟɪɚɰɢɹ ɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ȿɫɥɢ 

ɜɵɛɨɪɤɚ ɡɚɝɪɭɠɟɧɚ ɢɡ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ, ɬɨ ɩɪɨɝɪɚɦɦɚ ɧɚ ɜɤɥɚɞɤɟ 

«ɋɢɦɭɥɹɰɢɹ ɢ ɜɵɜɨɞ» ɫɪɚɡɭ ɜɵɞɚɟɬ ɪɟɡɭɥɶɬɚɬ. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 28.  

 

 

Ɋɢɫɭɧɨɤ 27 – ɋɢɦɭɥɹɰɢɹ ɢ ɜɵɜɨɞ 

 

ɉɪɢ ɝɟɧɟɪɚɰɢɢ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɤɚɡɚɧɢɹ ɪɚɡɦɟɪɚ ɜɵɛɨɪɤɢ, ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɢɡ ɤɨɬɨɪɨɝɨ ɷɬɚ ɜɵɛɨɪɤɚ ɛɭɞɟɬ ɜɡɹɬɚ, ɩɚɪɚɦɟɬɪɨɜ ɷɬɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɰɟɧɬ ɡɚɲɭɦɥɟɧɢɹ.  

ɉɨɦɟɯɚ ɦɨɠɟɬ ɪɚɫɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ, ɥɨɝɧɨɪɦɚɥɶɧɨɦɭ ɢ 

ɪɚɜɧɨɦɟɪɧɨɦɭ ɡɚɤɨɧɭ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɧɚɩɪɢɦɟɪ, ɞɥɹ 

ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɪɚɜɧɨ 0, ɚ ɞɢɫɩɟɪɫɢɹ 1). ȿɫɥɢ 

ɜɵɛɪɚɬɶ ɩɭɧɤɬ «ɒɚɝ ɲɭɦɚ», ɬɨ ɜɵɛɨɪɤɚ ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɡ 

ɩɪɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɨɦɟɯɢ, ɧɚɩɪɢɦɟɪ, ɲɚɝ ɲɭɦɚ 50%, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 



61 

 

ɜɵɛɨɪɤɚ ɛɭɞɟɬ ɫɝɟɧɟɪɢɪɨɜɚɧɚ ɬɪɢ ɪɚɡɚ ɩɪɢ ɧɭɥɟɜɨɦ, 50 ɢ 100 ɩɪɨɰɟɧɬɧɨɦ 

ɡɚɲɭɦɥɟɧɢɢ.   

Ɍɚɤɠɟ ɜ ɩɪɨɝɪɚɦɦɟ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɢɬɶ ɩɨɥɭɱɟɧɧɭɸ 

ɜɵɛɨɪɤɭ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜɨ ɜɧɟɲɧɢɣ ɮɚɣɥ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɚɧɚɥɢɡɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɉɨ ɤɥɢɤɭ ɧɚ ɤɧɨɩɤɭ «Ɋɟɲɢɬɶ», ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɩɚɧɟɥɢ «ɇɚɫɬɪɨɣɤɚ 

ɫɢɦɭɥɹɰɢɢ» ɧɚ ɷɤɪɚɧɟ ɫɩɪɚɜɚ ɩɨɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ 

ɩɪɨɝɪɚɦɦɵ, ɚ ɬɚɤɠɟ ɝɪɚɮɢɤ, ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɬɨɱɤɚɦ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ 

ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ ɞɥɹ ɜɫɟɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ. 

ȼ ɬɚɛɥɢɰɟ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 28, ɰɢɮɪɚɦɢ ɭɤɚɡɵɜɚɟɬɫɹ, ɩɪɢɧɹɬ 

ɢɥɢ ɨɬɜɟɪɝɧɭɬ ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ.  

 

 

Ɋɢɫɭɧɨɤ 28 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

 

ɍ ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɚɢɜɚɬɶ ɨɬɨɛɪɚɠɟɧɢɟ 

ɪɟɡɭɥɶɬɚɬɨɜ. Ɍ.ɟ. ɨɧ ɦɨɠɟɬ ɩɨɫɦɨɬɪɟɬɶ ɝɪɚɮɢɤ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ, ɚ ɬɚɤɠɟ 

ɝɪɚɮɢɤ, ɩɨɫɬɪɨɟɧɧɵɣ ɧɚ ɡɧɚɱɟɧɢɹɯ 1ܾ , ܾ2, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 29, 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ.  
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Ɋɢɫɭɧɨɤ 29 – Ƚɪɚɮɢɤ 1ܾ, ܾ2 

 

 Ɍɚɤɠɟ ɧɚ ɷɬɨɣ ɩɚɧɟɥɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɷɥɟɦɟɧɬ ɭɩɪɚɜɥɟɧɢɹ «CheckBox» - 

«Ⱦɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ», ɩɨɡɜɨɥɹɸɳɢɣ ɨɬɛɪɨɫɢɬɶ ɜɫɟ ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɧɟ 

ɜɯɨɞɹɬ ɜ ɢɧɬɟɪɜɚɥ ɞɨɜɟɪɢɹ, ɨɩɢɫɚɧɧɵɣ ɜ ɩɭɧɤɬɟ 2.2. 
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3 Ⱥɩɪɨɛɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɧɚ ɩɪɚɤɬɢɤɟ ɢ ɨɰɟɧɤɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜɵɛɨɪɨɤ 

ɪɚɡɧɨɝɨ ɨɛɴɟɦɚ ɢ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɩɨ ɪɚɡɧɵɦ ɡɚɤɨɧɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɜɵɛɨɪɤɢ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɦɟɬɨɞ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ. Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɦ 30 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 30. ȼ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɚɯ ɞɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɴɟɦɵ ɜɵɛɨɪɤɢ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ 

ɮɨɪɦɟ ɩɨɥɢɝɨɧɚ. Ɉɧɢ ɪɚɡɛɪɚɫɵɜɚɸɬɫɹ ɨɬ 30 ɞɨ 200. ɉɨɷɬɨɦɭ ɝɟɧɟɪɢɪɭɟɦ ɧɚɲɭ 

ɜɵɛɨɪɤɭ 15 ɪɚɡ ɫ ɧɚɱɚɥɶɧɵɦ ɨɛɴɟɦɨɦ ɪɚɜɧɵɦ 30 ɢɡɦɟɪɟɧɢɣ.  ɇɚ ɪɢɫɭɧɤɚɯ 30 ɢ 

31 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫ ɨɛɴɟɦɨɦ ɜɵɛɨɪɤɢ 30. 

 

 

Ɋɢɫɭɧɨɤ 30 – Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɦ 30 



64 

 

 

Ɋɢɫɭɧɨɤ 31 – Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɦ 30 1ܾ, ܾ2 

 

Ⱦɚɥɟɟ ɭɜɟɥɢɱɢɦ ɨɛɴɟɦ ɜɵɛɨɪɤɢ ɧɚ 10 ɢɡɦɟɪɟɧɢɣ ɢ ɩɨɜɬɨɪɢɦ 

ɷɤɫɩɟɪɢɦɟɧɬ. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɭɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɚɯ 32 ɢ 33. 

 

 

Ɋɢɫɭɧɨɤ 32 – Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɦ 40 

 

 Ⱦɥɹ ɥɨɝɧɨɪɦɚɥɶɧɨɣ ɜɵɛɨɪɤɢ ɩɪɢ 40 ɢɡɦɟɪɟɧɢɹɯ, ɩɪɨɝɪɚɦɦɚ ɬɪɢ ɪɚɡɚ 

ɩɪɢɧɹɥɚ ɧɟɜɟɪɧɨɟ ɪɟɲɟɧɢɟ, ɫɨɜɟɪɲɢɜ ɨɲɢɛɤɭ ɩɟɪɜɨɝɨ ɪɨɞɚ. 
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Ɋɢɫɭɧɨɤ 33 – Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɦ 40 1ܾ, ܾ2 

 

ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ ɤɨɥ-ɜɨ ɧɟɜɟɪɧɨ ɩɪɢɧɹɬɵɯ 

ɪɟɲɟɧɢɣ ɭɦɟɧɶɲɚɟɬɫɹ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

Ɉɛɴɟɦ ɜɵɛɨɪɤɢ Ʉɨɥɢɱɟɫɬɜɨ ɧɟɜɟɪɧɨ ɩɪɢɧɹɬɵɯ ɪɟɲɟɧɢɣ 

30 2 

40 3 

50 1 

60 0 

 

Ⱦɚɥɟɟ ɩɪɨɜɟɞɟɦ ɧɟɫɤɨɥɶɤɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ ɧɨɪɦɚɥɶɧɵɦ ɢ ɪɚɜɧɨɦɟɪɧɵɦ 

ɡɚɤɨɧɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ⱦɚɧɧɵɟ ɨ ɧɨɪɦɚɥɶɧɨɦ ɡɚɤɨɧɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɧɟɫɟɦ 

ɜ ɬɚɛɥɢɰɭ 2, ɚ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɜɧɨɦɟɪɧɨɦ ɡɚɤɨɧɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 2 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

Ɉɛɴɟɦ ɜɵɛɨɪɤɢ Ʉɨɥɢɱɟɫɬɜɨ ɧɟɜɟɪɧɨ ɩɪɢɧɹɬɵɯ ɪɟɲɟɧɢɣ 

30 3 

40 2 

50 2 

60 2 

100 1 

 

Ɍɚɛɥɢɰɚ 3 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

Ɉɛɴɟɦ ɜɵɛɨɪɤɢ Ʉɨɥɢɱɟɫɬɜɨ ɧɟɜɟɪɧɨ ɩɪɢɧɹɬɵɯ ɪɟɲɟɧɢɣ 

30 2 

40 1 

50 1 

60 1 

70 0 

 

ɉɪɨɜɟɞɹ ɧɟɫɤɨɥɶɤɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɦɟɥɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 

ɦɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɜɵɛɨɪɤɢ ɪɚɜɟɧ 60 - 70 ɡɧɚɱɟɧɢɣ. Ɍɚɤ ɤɚɤ ɩɪɢ ɨɛɴɟɦɟ 50 

ɢɧɨɝɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɡɨɛɪɚɠɚɟɦ 

ɧɚ ɪɢɫɭɧɤɟ 34. 
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Ɋɢɫɭɧɨɤ 34 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ 

 

3.2 Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

 

3.2.1 Ɂɚɲɭɦɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ 
 

Ɉɩɪɨɛɭɟɦ ɦɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɩɨɥɢɝɨɧɚ ɧɚ ɫɥɭɱɚɣɧɵɯ 

ɜɵɛɨɪɤɚɯ. Ɂɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɯ, ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɥɨɝɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. 

Ƚɟɧɟɪɢɪɭɟɦ 20 ɜɵɛɨɪɨɤ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɪɚɜɟɧ 500. ɋ ɚɞɞɢɬɢɜɧɨɣ ɩɨɦɟɯɨɣ (0, 

50 ɢ 100 ɩɪɨɰɟɧɬɨɜ) ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɣ, ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 35. Ɍ.ɟ. ɡɚɲɭɦɥɹɟɦ ɥɨɝɧɨɪɦɚɥɶɧɭɸ ɜɵɛɨɪɤɭ 

ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ. 
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Ɋɢɫɭɧɨɤ 35 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɩɪɢ Ʌɨɝɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 

 

ɉɪɢ 50 ɩɪɨɰɟɧɬɧɨɦ ɲɭɦɟ ɦɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜɫɟ ɟɳɟ ɪɚɛɨɬɚɟɬ, ɚ ɭɠɟ 

ɩɪɢ 100 ɩɪɨɰɟɧɬɚɯ ɩɪɨɝɪɚɦɦɚ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɜ ɩɨɥɶɡɭ ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɤɨɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɨɲɢɛɤɚ ɩɟɪɜɨɝɨ ɪɨɞɚ). ɉɨɷɬɨɦɭ ɢɦɟɟɬ ɫɦɵɫɥ ɪɚɫɫɦɨɬɪɟɬɶ, ɤɚɤ 

ɩɨɜɟɞɟɬ ɫɟɛɹ ɚɥɝɨɪɢɬɦ ɩɪɢ ɡɚɲɭɦɥɟɧɢɢ ɨɬ 50% ɞɨ 100%. 

 

 

Ɋɢɫɭɧɨɤ 36 – Ƚɪɚɮɢɤ 1ܾ, ܾ2 ɞɥɹ Ʌɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
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ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ 1ܾ , ܾ2, ɬɚɤ ɠɟ ɩɨɥɭɱɟɧɵ 

ɪɟɡɭɥɶɬɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 36, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɩɪɨɜɟɪɤɭ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɝɢɩɨɬɟɡ ɩɨ ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɭ. Ɍɚɤ ɤɚɤ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ 

(ɬɚɛɥɢɱɧɵɟ) ɡɧɚɱɟɧɢɹ 1ܾ , ܾ2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ 0 ɢ 2. Ⱥ ɜ ɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ 

ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ 1ܾ , ܾ2 ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɨɥɶɲɟ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ 

(ɪɚɫɫɬɨɹɧɢɟ ɢɡɦɟɪɹɥɨɫɶ ɩɨ ɮɨɪɦɭɥɟ ȿɜɤɥɢɞɚ).  

 ɉɪɨɜɟɪɢɦ, ɤɚɤ ɢɡɦɟɧɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ, ɟɫɥɢ ɩɨɦɟɯɚ ɛɭɞɟɬ ɢɦɟɬɶ 

ɡɧɚɱɟɧɢɹ ɨɬ 50 ɞɨ 100 ɩɪɨɰɟɧɬɨɜ ɫ ɲɚɝɨɦ ɜ 10%. Ɋɟɡɭɥɶɬɚɬ ɩɪɢ Ʌɨɝɧɨɪɦɚɥɶɧɨɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100% ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 37. 

 

 

Ɋɢɫɭɧɨɤ 37 – Ɋɟɡɭɥɶɬɚɬ ɩɪɢ Ʌɨɝɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 

100% 

 

Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɝɪɚɦɦɚ ɧɚɱɢɧɚɟɬ ɜɵɞɚɜɚɬɶ ɧɟɩɪɚɜɢɥɶɧɨɟ 

ɪɟɲɟɧɢɟ ɩɪɢ 70% ɡɚɲɭɦɥɟɧɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ 38 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ 1ܾ , ܾ2 ɩɪɢ ɡɚɲɭɦɥɟɧɢɢ ɨɬ 50% ɞɨ 

100%. 
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Ɋɢɫɭɧɨɤ 38 –Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100%, 1ܾ , ܾ2 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 

ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ ɨɬ ɩɪɨɰɟɧɬɚ ɲɭɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 39. 

ɉɟɪɟɫɬɭɩɚɹ 80% ɩɨɪɨɝ ɚɞɞɢɬɢɜɧɨɣ ɩɨɦɟɯɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɜɢɥɶɧɨ ɩɪɢɧɹɬɵɯ 

ɪɟɲɟɧɢɣ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ, ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ 0. 

 

 

Ɋɢɫɭɧɨɤ 39 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɢ Ʌɨɝɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɫ ɧɨɪɦɚɥɶɧɨɣ 

ɩɨɦɟɯɨɣ 
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3.2.2 Ɂɚɲɭɦɥɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ 
 

Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɩɨɜɟɞɟɬ ɫɟɛɹ ɚɥɝɨɪɢɬɦ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ 

ɡɚɲɭɦɥɟɧɢɢ. ɉɚɪɚɦɟɬɪɵ ɜɵɛɨɪɤɢ ɬɨɱɧɨ ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ. 

Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 40. 

 

 

Ɋɢɫɭɧɨɤ 40 – Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 100% ɩɨ 

ɪɚɜɧɨɦɟɪɧɨɦɭ 

 

ɉɪɨɝɪɚɦɦɚ ɜɵɞɚɟɬ ɧɟɜɟɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɚɞɞɢɬɢɜɧɨɣ ɩɨɦɟɯɟ ɨɬ 50%. 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ, ɤɚɤ ɩɨɜɟɞɟɬ ɫɟɛɹ ɚɥɝɨɪɢɬɦ ɩɪɢ 

ɡɚɲɭɦɥɟɧɢɢ ɨɬ 50 ɞɨ 100% ɫ ɩɪɢɪɚɳɟɧɢɟ ɩɨɦɟɯɢ ɧɚ 10%. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɚɥɝɨɪɢɬɦɚ ɫ ɚɞɞɢɬɢɜɧɨɣ ɩɨɦɟɯɨɣ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 41. 
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Ɋɢɫɭɧɨɤ 41 – Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100% ɩɨ 

ɪɚɜɧɨɦɟɪɧɨɦɭ 

 

 ɇɚ ɪɢɫɭɧɤɟ 42 ɫɨɢɫɤɚɬɟɥɶ ɦɨɠɟɬ ɭɜɢɞɟɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɱɟɤ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ 1ܾ, ܾ2 ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100 % ɫ 10 % 

ɩɪɢɪɚɳɟɧɢɟɦ ɚɞɞɢɬɢɜɧɨɣ ɩɨɦɟɯɢ. 

 

 

Ɋɢɫɭɧɨɤ 42 –Ʌɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100%, 1ܾ, ܾ2 ɩɨ 

ɪɚɜɧɨɦɟɪɧɨɦɭ 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

ɩɪɨɰɟɧɬɚ ɩɨɦɟɯɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɚɜɢɥɶɧɨ ɩɪɢɧɹɬɵɯ ɪɟɲɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 

ɧɚ ɪɢɫɭɧɤɟ 43. 

 

 

Ɋɢɫɭɧɨɤ 43 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɢ Ʌɨɝɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɫ ɪɚɜɧɨɦɟɪɧɨɣ 

ɩɨɦɟɯɨɣ 

 

3.3 ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
 

3.3.1 Ɂɚɲɭɦɥɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ 
 

ɉɪɨɜɟɪɢɦ ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. Ƚɟɧɟɪɢɪɭɟɦ 20 

ɜɵɛɨɪɨɤ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɪɚɜɟɧ 500 ɢɡɦɟɪɟɧɢɣ. ɋ ɚɞɞɢɬɢɜɧɨɣ ɩɨɦɟɯɨɣ (0, 50 ɢ 

100 ɩɪɨɰɟɧɬɨɜ) ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɣ, ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɪɚɜɧɨɦɟɪɧɨɦɭ ɡɚɤɨɧɭ. Ɍ.ɟ. 
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ɡɚɲɭɦɥɹɟɦ ɧɨɪɦɚɥɶɧɭɸ ɜɵɛɨɪɤɭ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ. Ɋɟɡɭɥɶɬɚɬ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 44. 

 

Ɋɢɫɭɧɨɤ 44 –ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 100% ɩɨ 

ɪɚɜɧɨɦɟɪɧɨɦɭ 

 

 ɇɚ ɪɢɫɭɧɤɟ 45 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɬɨɱɟɤ 1ܾ, ܾ2, ɫ ɲɭɦɨɦ ɨɬ 

0 ɞɨ 100 %. ɋ ɩɨɦɟɯɨɣ ɱɟɪɟɡ ɤɚɠɞɵɟ 50 %. 
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Ɋɢɫɭɧɨɤ 45 –ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 100%, 1ܾ , ܾ2 ɩɨ 

ɪɚɜɧɨɦɟɪɧɨɦɭ 

 

ɉɪɨɝɪɚɦɦɚ ɜɵɞɚɟɬ ɧɟɜɟɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɚɞɞɢɬɢɜɧɨɣ ɩɨɦɟɯɟ ɨɬ 50% 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ, ɤɚɤ ɩɨɜɟɞɟɬ ɫɟɛɹ ɚɥɝɨɪɢɬɦ ɩɪɢ 

ɡɚɲɭɦɥɟɧɢɢ ɨɬ 50 ɞɨ 100% ɫ ɩɪɢɪɚɳɟɧɢɟ ɩɨɦɟɯɢ ɧɚ 10%, ɪɟɡɭɥɶɬɚɬɵ ɞɚɧɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 46. 

 



76 

 

 

Ɋɢɫɭɧɨɤ 46 – ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100% ɩɨ 

ɪɚɜɧɨɦɟɪɧɨɦɭ 

 

 

Ɋɢɫɭɧɨɤ 47 –ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100%, 1ܾ , ܾ2 ɩɨ 

ɪɚɜɧɨɦɟɪɧɨɦɭ 
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 ɉɨɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ ɨɬ ɩɪɨɰɟɧɬɚ ɲɭɦɚ, 

ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 48. 

 

 

Ɋɢɫɭɧɨɤ 48 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 

 

3.4 Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
 

3.4.1 Ɂɚɲɭɦɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ 
 

ɉɪɨɜɟɞɟɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɥɝɨɪɢɬɦɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɩɨɥɢɝɨɧɭ ɧɚ 

ɫɥɭɱɚɣɧɵɯ ɜɵɛɨɪɤɚɯ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɯ, ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɪɚɜɧɨɦɟɪɧɨɦɭ 

ɡɚɤɨɧɭ. Ɉɛɴɟɦ ɜɵɛɨɪɤɢ ɬɚɤɠɟ ɪɚɜɟɧ 500, ɚ ɩɨɦɟɯɚ ɢɦɟɟɬ ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɪɨɜɨɞɢɦ 20 ɢɫɩɵɬɚɧɢɣ ɫ 0, 50 ɢ 100% ɲɭɦɨɦ. Ɋɟɡɭɥɶɬɚɬ 

ɤɨɬɨɪɵɯ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 49. 
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Ɋɢɫɭɧɨɤ 49 –Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 100% ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ 

 

 ɇɚ ɪɢɫɭɧɤɟ 50 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɬɨɱɤɚɦ ɫ 

ɤɨɨɪɞɢɧɚɬɚɦɢ ܾ1, ܾ2. 

  

 

Ɋɢɫɭɧɨɤ 50 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 100%, 1ܾ, ܾ2 ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ 
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ɉɨɫɦɨɬɪɢɦ, ɤɚɤ ɢɡɦɟɧɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ, ɟɫɥɢ ɩɨɦɟɯɚ ɛɭɞɟɬ ɢɦɟɬɶ 

ɡɧɚɱɟɧɢɹ ɨɬ 50 ɞɨ 100 ɩɪɨɰɟɧɬɨɜ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 51 ɢ 

52. 

 

 

Ɋɢɫɭɧɨɤ 51 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100% ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ 

 

 

Ɋɢɫɭɧɨɤ 52 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 50 ɞɨ 100%, 1ܾ , ܾ2 ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ 
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ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɦɨɬɪɟɬɶ ɤɚɤ ɜɟɞɟɬ ɫɟɛɹ ɚɥɝɨɪɢɬɦ  ɩɪɢ 

ɡɚɲɭɦɥɟɧɢɢ ɨɬ 0 ɞɨ 50% ɬɚɤ, ɤɚɤ ɫɜɵɲɟ 50% ɩɪɢɧɹɬɢɟ ɩɪɚɜɢɥɶɧɨɝɨ ɪɟɲɟɧɢɹ 

ɧɨɫɢɬ ɫɤɨɪɟɟ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɚ ɧɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, ɪɟɡɭɥɶɬɚɬɵ ɧɚ ɪɢɫɭɧɤɚɯ 

53 ɢ 54. 

 

 

Ɋɢɫɭɧɨɤ 53 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 50% ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ 

 

 

Ɋɢɫɭɧɨɤ 54 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 50%, 1ܾ , ܾ2 ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ 
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Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ ɫ ɩɨɦɟɯɨɣ ɨɬ 0 ɞɨ 10% ɫ ɲɚɝɨɦ ɜ 1%, ɪɟɡɭɥɶɬɚɬ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 55. 

 

 

Ɋɢɫɭɧɨɤ 55 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 10% ɩɨ 

ɧɨɪɦɚɥɶɧɨɦɭ 

 

 ɉɪɨɜɟɞɟɦ ɷɤɫɩɟɪɢɦɟɧɬ ɫ ɩɨɦɟɯɨɣ ɨɬ 0 ɞɨ 2% ɫ ɲɚɝɨɦ ɜ 0,5, ɪɟɡɭɥɶɬɚɬ 

ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 56. 

 



82 

 

 

Ɋɢɫɭɧɨɤ 56 – Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɲɭɦɨɦ ɨɬ 0 ɞɨ 2% ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 

ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ ɨɬ ɩɪɨɰɟɧɬɚ ɲɭɦɚ ɢ ɨɬɦɟɬɢɦ ɢɯ ɧɚ ɪɢɫɭɧɤɟ 57. 

 

 

Ɋɢɫɭɧɨɤ 57 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
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ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦ ɤɪɢɬɟɪɢɟɦ ɯɢ 

ɤɜɚɞɪɚɬ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ ɧɟɦɧɨɝɨ ɭɫɬɭɩɚɟɬ 

ɤɥɚɫɫɢɱɟɫɤɨɦɭ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɨɛɴɟɦɨɦ ɜɵɛɨɪɤɢ. Ⱦɥɹ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 

ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɱɟɦ ɞɥɹ ɤɪɢɬɟɪɢɹ 

ɯɢ-ɤɜɚɞɪɚɬ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɨɛ ɨɩɪɟɞɟɥɟɧɢɢ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɢ ɬɨɩɨɥɨɝɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ɇɚ 

ɨɫɧɨɜɚɧɢɟ ɱɟɝɨ ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɧɟɨɛɯɨɞɢɦ ɧɨɜɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɤɨɧɚ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɮɨɪɦɟ ɩɨɥɢɝɨɧɚ ɜɵɛɨɪɤɢ, ɚ ɬɨɱɧɟɟ ɩɨ ɡɧɚɱɟɧɢɹɦ ɨɰɟɧɨɤ 

ɚɫɢɦɦɟɬɪɢɢ ɢ ɷɤɫɰɟɫɫɚ, ɡɧɚɱɟɧɢɣ 1ܾ , ܾ2 ɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ ɫɢɫɬɟɦɵ 

ɮɨɪɦɭɥɵ 2.1.3. Ɍ.ɟ. ɞɥɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɬɪɢ ɤɪɢɬɟɪɢɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɜɵɛɨɪɤɢ. 

Ɍɚɤɠɟ ɩɪɨɜɟɞɟɧ ɧɟɛɨɥɶɲɨɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɪɟɲɟɧɢɣ ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ 

ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɹɜɥɹɟɬɫɹ ɹɡɵɤ ɢ ɫɪɟɞɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

R, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɥ ɝɟɧɟɪɢɪɨɜɚɬɶ ɜɵɛɨɪɤɭ ɩɨ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 

ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɟɟ ɫɨɝɥɚɫɧɨ ɚɥɝɨɪɢɬɦɭ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɫɨɡɞɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɧɚ ɹɡɵɤɟ C# ɜ ɫɪɟɞɟ 

ɪɚɡɪɚɛɨɬɤɢ Visual Studio 2017 Community. ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɹɜɥɟɧɨ, 

ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹ ɹɡɵɤ R ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɟɤɬɨɪɧɨɝɨ ɪɚɫɱɟɬɚ. ɗɬɨ 

ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɦɟɞɥɹɟɬ ɪɚɛɨɬɭ ɩɪɨɝɪɚɦɦɵ.  

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ, ɤɨɝɞɚ ɨɛɴɟɦ ɜɵɛɨɪɤɢ ɩɪɟɜɵɲɚɟɬ 

ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜ 60 – 70 ɢɡɦɟɪɟɧɢɣ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɚɥɝɨɪɢɬɦ ɛɭɞɟɬ 

ɜɵɞɚɜɚɬɶ ɧɟɜɟɪɧɵɣ ɪɟɡɭɥɶɬɚɬ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɪɨɛɚɫɬɧɨɫɬɢ ɫɝɟɧɟɪɢɪɨɜɚɧɧɚɹ ɜɵɛɨɪɤɚ ɨɱɢɳɚɟɬɫɹ ɨɬ 

ɚɧɨɦɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɤɪɢɬɟɪɢɹ Ƚɪɚɛɫɚ. ɉɪɢɱɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɩɪɨɜɟɪɤɚ ɧɚ ɬɪɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɥɢ ɦɢɧɢɦɚɥɶɧɵɯ ɜɵɛɪɚɫɚ. 

Ȼɥɚɝɨɞɚɪɹ ɱɟɦɭ ɭɞɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬ ɤɚɱɟɫɬɜɨ ɩɪɚɜɢɥɶɧɨ ɩɪɢɧɹɬɵɯ 

ɝɢɩɨɬɟɡ.  

ɉɪɢ ɫɪɚɜɧɟɧɢɟ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɯɢ - 

ɤɜɚɞɪɚɬ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɜɵɛɨɪɤɢ (ɦɟɧɟɟ 50) ɢ 

ɛɨɥɶɲɨɣ ɡɚɲɭɦɥɺɧɧɨɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɬɨɱɤɢ ɧɚ ɫɬɨɥɶɤɨ ɫɢɥɶɧɨ 
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ɫɦɟɲɢɜɚɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɱɬɨ ɩɨ ɬɨɩɨɥɨɝɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ ɧɟɜɨɡɦɨɠɧɨ ɞɚɬɶ 

ɨɞɧɨɡɧɚɱɧɵɣ ɨɬɜɟɬ ɜ ɩɨɥɶɡɭ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɜ ɬɨ ɜɪɟɦɹ 

ɤɚɤ ɤɪɢɬɟɪɢɣ ɯɢ – ɤɜɚɞɪɚɬ ɞɚɟɬ ɨɞɧɨɡɧɚɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. ɉɪɢ ɜɵɛɨɪɤɟ 

ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɢ ɦɚɥɨɣ ɡɚɲɭɦɥɺɧɧɨɫɬɢ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɚɟɬ ɷɮɮɟɤɬɢɜɧɟɟ. 

ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɨɩɪɨɛɨɜɚɧ ɧɟ ɧɚ ɜɫɟɯ ɡɚɤɨɧɚɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɢ ɜɨɡɦɨɠɧɵ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɞɚɧɧɵɣ 

ɦɟɬɨɞ ɛɭɞɟɬ ɥɭɱɲɟ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟɣ ɞɥɹ ɤɚɤɨɝɨ-ɥɢɛɨ 

ɞɪɭɝɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɱɟɦ ɤɥɚɫɫɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ.  

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɦɟɬɨɞ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ 

ɜɦɟɫɬɟ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɩɪɢ ɛɨɥɶɲɨɦ ɧɚɛɨɪɟ ɞɚɧɧɵɯ, ɱɬɨ ɩɨɡɜɨɥɢɬ 

ɬɨɱɧɟɟ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɩɨɥɢɝɨɧɭ ɜɵɛɨɪɤɢ ɡɚɤɨɧ, ɩɭɬɺɦ ɜɵɞɟɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɝɪɭɩɩɵ ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɪɨɜɟɪɹɸɬ ɧɚ ɤɚɤɨɦ-ɥɢɛɨ ɞɪɭɝɨɦ 

ɤɥɚɫɫɢɱɟɫɤɨɦ ɦɟɬɨɞɟ.  
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