
ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɁȺɇЯɌɂɃ ɉɊɈɎȿɋɋɂɈɇȺɅɖɇɈȽɈ ɐɂɄɅȺ 

ɉɊɂ ɊȿȺɅɂɁȺɐɂɂ ɂɇȾɂȼɂȾɍȺɅɖɇɕɏ ɌɊȺȿɄɌɈɊɂɃ ɈȻɍɑȿɇɂЯ 

Еɪɦɟɤ Ɍɨɥɸɛɚɟɜɢɱ Ɍɚɫɛɭɥɚɬɨɜ,  

ɩɪɟɩɨɞɚɜɚɬɟɥɶ ȽȻɉɈɍ «КɌК»,  

ɝ. Кɭɪɝɚɧ 

 

Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ. Ɏɨɪɦɨɣ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɨɣ 

ɬɪɚɟɤɬɨɪɢɢ ɜɵɫɬɭɩɚɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ, ɜ ɤɨɬɨɪɨɣ 

ɫɬɭɞɟɧɬ ɜɦɟɫɬɟ ɫ ɩɟɞɚɝɨɝɨɦ ɩɥɚɧɢɪɭɟɬ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɵ. Ɉɫɨɛɭɸ 

ɪɨɥɶ ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɜɟɫɬɢ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɢ ɨɫɨɡɧɚɧɢɸ ɢɦ ɧɨɜɢɡɧɵ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɚɧɹɬɢɹ. 

Кɚɤ ɪɚɡɪɚɛɨɬɚɬɶ ɡɚɧɹɬɢɟ, ɱɬɨɛɵ ɫɬɭɞɟɧɬɵ ɦɨɝɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɞɜɢɝɚɬɶɫɹ 

ɩɨ ɫɜɨɢɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɬɪɚɟɤɬɨɪɢɹɦ ɜ ɨɛɳɟɣ ɞɥɹ ɜɫɟɯ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɨɛɥɚɫɬɢ? Кɚɤɨɜɚ ɨɫɧɨɜɧɚɹ ɰɟɥɶ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɫɚɦɨɪɟɚɥɢɡɚɰɢɢ ɫɬɭɞɟɧɬɨɜ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɹ? ȼɵɞɟɥɸ ɨɫɧɨɜɧɵɟ 

ɷɬɚɩɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɬ ɭɱɟɛɧɨɟ ɡɚɧɹɬɢɟ ɜ ɫɢɫɬɟɦɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ. 

1. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɰɟɥɢ ɫɬɭɞɟɧɬɨɜ. ɋɩɨɫɨɛɵ ɢɯ ɩɨɫɬɚɧɨɜɤɢ ɫɬɭɞɟɧɬɚɦɢ. 

(ɉɪɢɦɟɱɚɧɢɟ: ɩɪɟɞɫɬɚɜɶɬɟ, ɤɚɤɢɟ ɰɟɥɢ ɫɦɨɝɭɬ ɩɨɫɬɚɜɢɬɶ ɫɟɛɟ ɫɬɭɞɟɧɬ, ɜɵɩɨɥɧɹɹ 

ɜɚɲɢ ɡɚɞɚɧɢɹ, ɢ ɡɚɩɢɲɢɬɟ ɢɯ). 

2. Ƚɥɚɜɧɚɹ ɩɪɨɛɥɟɦɚ ɡɚɧɹɬɢɹ (ɡɚɩɢɫɵɜɚɟɬɫɹ ɨɞɧɚ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɪɨɛɥɟɦ).  

3. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɨɛɴɟɤɬ (ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ), ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɤɨɬɨɪɨɝɨ ɩɥɚɧɢɪɭɟɬɫɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɨɜ.  

4. Кɚɤ ɢɦɟɧɧɨ ɧɚ ɡɚɧɹɬɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɞɨɫɬɢɱɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɫɚɦɨɪɟɚɥɢɡɚɰɢɢ ɫɬɭɞɟɧɬɨɜ. (Чɬɨ ɧɭɠɧɨ ɞɥɹ ɷɬɨɝɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ?) 

5. Эɬɚɩɵ ɢ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɫ ɩɪɢɦɟɪɧɨɣ ɪɚɡɛɢɜɤɨɣ ɩɨ 

ɦɢɧɭɬɚɦ. 

6. Ɏɨɪɦɭɥɢɪɨɜɤɢ ɡɚɞɚɧɢɣ ɫɬɭɞɟɧɬɚɦ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɡɚɧɹɬɢɹ. Ɂɚɞɚɧɢɹ 

ɡɚɞɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɞɨɩɭɫɤɚɥɢɫɶ ɪɚɡɧɵɟ ɜɚɪɢɚɧɬɵ ɢɯ ɜɵɩɨɥɧɟɧɢɹ.  



7. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ ɫɬɭɞɟɧɬɚɦɢ (ɧɟ ɦɟɧɟɟ 

ɞɜɭɯ - ɬɪёɯ ɬɢɩɨɜ ɪɟɡɭɥɶɬɚɬɨɜ). (Ɋɟɡɭɥɶɬɚɬɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɢɞɟɹ, ɦɵɫɥɶ, ɝɢɩɨɬɟɡɚ, 

ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ, ɜɵɜɨɞ, ɩɨɞɟɥɤɚ, ɱɟɪɬɟɠ ɢ ɬ.ɞ.) 

8. Ɂɚɞɚɧɢɟ ɫɬɭɞɟɧɬɚɦ ɩɨ ɪɟɮɥɟɤɫɢɢ ɢɯ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

9. Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ ɢ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɧɹɬɢɹ.  

10. Ɂɚɞɚɧɢɹ ɧɚ ɞɨɦ (ɪɚɡɧɵɟ ɜɚɪɢɚɧɬɵ ɧɚ ɜɵɛɨɪ ɢɥɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨ).  

Ɇɟɬɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɪɢ ɜɵɫɬɪɚɢɜɚɧɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ 

ɞɨɥɠɧɨ ɜɵɫɬɭɩɚɬɶ ɩɪɨɛɥɟɦɧɨɟ ɨɛɭɱɟɧɢɟ. ɂ.ɉ. Ɇɚɯɦɭɬɨɜ ɪɚɡɪɚɛɨɬɚɥ 

ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɦɟɬɨɞɨɜ ɨɛɭɱɟɧɢɹ, ɜ ɨɫɧɨɜɭ ɤɨɬɨɪɨɣ ɛɵɥɢ ɩɨɥɨɠɟɧɵ ɫɩɨɫɨɛ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɚɤɬɢɜɧɨɫɬɶ ɨɛɭɱɚɸɳɢɯɫɹ. Ⱥɜɬɨɪ ɩɪɟɞɥɨɠɢɥ ɫɥɟɞɭɸɳɢɟ 

ɦɟɬɨɞɵ: 1) ɦɟɬɨɞ ɦɨɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢɡɥɨɠɟɧɢɹ; 2) ɪɚɫɫɭɠɞɚɸɳɢɣ ɦɟɬɨɞ ɢɡɥɨɠɟɧɢɹ; 

3) ɞɢɚɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢɡɥɨɠɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɫɬɚɜɢɬ ɩɟɪɟɞ 

ɨɛɭɱɚɸɳɢɦɢɫɹ ɪɹɞ ɜɨɩɪɨɫɨɜ, ɪɚɫɫɭɠɞɚɹ ɧɚɞ ɤɨɬɨɪɵɦɢ, ɨɧɢ ɫɨɜɦɟɫɬɧɨ ɩɪɢɯɨɞɹɬ ɤ 

ɪɟɲɟɧɢɸ ɭɱɟɛɧɨɣ ɡɚɞɚɱɢ; 4) ɷɜɪɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ; 5) ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɦɟɬɨɞ; 6) 

ɦɟɬɨɞ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɯ ɡɚɞɚɧɢɣ, ɝɞɟ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɰɟɥɭɸ 

ɫɢɫɬɟɦɭ ɡɚɞɚɧɢɣ, ɝɞɟ ɤɚɠɞɨɟ ɡɚɞɚɧɢɟ ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ ɷɥɟɦɟɧɬɨɜ; ɜɫɟ ɷɥɟɦɟɧɬɵ ɢ 

ɡɚɞɚɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; ɬɨɥɶɤɨ ɩɪɚɜɢɥɶɧɨ 

ɜɵɩɨɥɧɢɜ ɨɞɧɨ ɡɚɞɚɧɢɟ, ɨɛɭɱɚɸɳɢɣɫɹ ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɤ ɫɥɟɞɭɸɳɟɦɭ (ɩɨ ɫɬɟɩɟɧɢ 

ɫɥɨɠɧɨɫɬɢ)). 

Ɍɚɤ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɪɚɫɱɟɬɨɜ ɩɨ ɧɨɪɦɢɪɨɜɚɧɢɸ ɬɪɭɞɚ ɩɪɟɞɥɚɝɚɸ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɧɢɹ. Кɚɠɞɨɟ ɩɨɫɥɟɞɭɸɳɟɟ ɡɚɞɚɧɢɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɛɟɡ 

ɩɪɟɞɵɞɭɳɟɝɨ. 

1.Ɉɩɪɟɞɟɥɢɬɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɦɧɨɝɨɫɥɨɣɧɨɣ ɫɜɚɪɤɢ 
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60 ɨТ  

2.Ɋɚɫɫɱɢɬɚɣɬɟ ɫɤɨɪɨɫɬɶ ɧɚɩɥɚɜɤɢ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 2,8ɧ ɧɝ\Ⱥ·ɱ, I=220 Ⱥ. 

3.Ɉɩɪɟɞɟɥɢɬɟ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɪɢ ɭɫɥɨɜɢɢ νɧ = ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɹ № 2 (ɨɬɜɟɬ), 

ɞɥɢɧɚ ɲɜɚ L=0,12 ɦ, γ = 0,8 ɝ\ɦ3
, F = 6,0 ɦ2

. 

4.Ɋɚɫɫɱɢɬɚɣɬɟ Ɍɲɬ, ɟɫɥɢ Ɍɨ= ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚ ɩɨ ɡɚɞɚɧɢɸ № 3, Ɍɜ1=1,8 ɦɢɧ., 

Ɍɜ2=0,9 ɦɢɧ., L=10 ɫɦ, Ɍɨɛɫɥ=2,5% ɨɬ Ɍɨ. 



5.Ɋɚɫɫɱɢɬɚɣɬɟ Ɍɩɚɪɬ ɩɪɢ ɭɫɥɨɜɢɢ, n=100 ɢɡɞɟɥɢɣ, Ɍɩɡ=5% ɨɬ Ɍɨ, Ɍɲɬ – ɫɨɝɥɚɫɧɨ 

ɪɚɫɱɟɬɚ ɩɨ ɡɚɞɚɧɢɸ № 4.  

ɇɚ ɡɚɜɟɪɲɚɸɳɟɦ ɷɬɚɩɟ ɨɛɭɱɚɸɳɢɟɫɹ ɭɱɚɫɬɜɭɸɬ ɜ ɫɚɦɨɤɨɧɬɪɨɥɟ ɫɜɨɢɯ 

ɞɨɫɬɢɠɟɧɢɣ ɢ ɪɟɮɥɟɤɫɢɢ. Ɏɨɪɦɵ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɪɟɮɥɟɤɫɢɢ ɪɚɡɥɢɱɧɵ - ɭɫɬɧɨɟ 

ɨɛɫɭɠɞɟɧɢɟ, ɩɢɫɶɦɟɧɧɨɟ ɚɧɤɟɬɢɪɨɜɚɧɢɟ, ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɨɢɫɯɨɞɹɳɢɯ 

ɢɡɦɟɧɟɧɢɣ. Ɉɛɭɱɚɸɳɢɦɫɹ ɨɛɵɱɧɨ ɧɪɚɜɢɬɫɹ ɝɪɚɮɢɱɟɫɤɚɹ ɪɟɮɥɟɤɫɢɹ, ɤɨɝɞɚ 

ɬɪɟɛɭɟɬɫɹ ɧɚɱɟɪɬɢɬɶ, ɧɚɩɪɢɦɟɪ, ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɯ ɢɧɬɟɪɟɫɚ (ɫɚɦɨɱɭɜɫɬɜɢɹ, 

ɭɪɨɜɧɹ ɩɨɡɧɚɧɢɹ, ɥɢɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɫɚɦɨɪɟɚɥɢɡɚɰɢɢ ɢ ɞɪ.) ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɡɚɧɹɬɢɹ 

ɢɥɢ ɜɫɟɝɨ ɞɧɹ.  

ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɬɪɚɟɤɬɨɪɢɹ ɟɫɬɶ ɩɪɨɟɤɬ, ɩɪɨɰɟɫɫ ɢ ɪɟɡɭɥɶɬɚɬ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱɚɸɳɟɝɨɫɹ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ 

ɬɜɨɪɱɟɫɤɚɹ ɫɚɦɨɪɟɚɥɢɡɚɰɢɹ, ɩɪɨɹɜɥɟɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɢɱɧɨɫɬɧɵɯ 

ɤɚɱɟɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɟɝɨ ɨɛɪɚɡɨɜɚɧɢɟ. 

Ƚɥɚɜɧɚɹ ɰɟɥɶ – ɷɬɨ ɧɚɭɱɢɬɶ ɫɬɭɞɟɧɬɨɜ ɭɱɢɬɶɫɹ. 
 


