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ɋȿɄɐɂə 16. ȽɈɊɇɈȿ ȾȿɅɈ. ɊȺɁɊȺȻɈɌɄȺ ɊɍȾɇɕɏ ɂ ɇȿɊɍȾɇɕɏ 
ɉɈɅȿɁɇɕɏ ɂɋɄɈɉȺȿɆɕɏ. 

ɉɨ ɧɚɲɢɦ ɨɩɵɬɚɦ ɤɨɷɮɮɢɰɢɟɧɬ   ɞɥɹ ɧɢɩɩɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɤɪɭɝɥɵɦ ɩɪɨɮɢɥɟɦ ɪɟɡɶɛɵ ɪɚɜɟɧ 
0,8η, ɞɥɹ ɦɭɮɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɤɪɭɝɥɵɦ ɩɪɨɮɢɥɟɦ ɪɟɡɶɛɵ ɪɚɜɟɧ 0,8. 
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ȼɅɂəɇɂə ɆɂɇȿɊȺɅɖɇɈȽɈ ɋɈɋɌȺȼȺ ɉɈɊɈȾ ɂ ȽȿɈɅɈȽɈ-ɋɌɊɍɄɌɍɊɇɕɏ 

ɈɋɈȻȿɇɇɈɋɌȿɃ ɆȺɋɋɂȼȺ ɇȺ ɉɈɄȺɁȺɌȿɅɂ ȻɍɊɈȼɁɊɕȼɇɕɏ ɊȺȻɈɌ  
ɋ ɉɊəɆɕɆɂ ȼɊɍȻȺɆɂ 

Ⱥ.ɇ. Ɇɚɫɥɨɜɫɤɢɣ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɩɪɨɮɟɫɫɨɪΝȼέȽέΝɅɭɤɶɹɧɨɜ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ⱥɧɚɥɢɡ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɪɭɞ ɰɜɟɬɧɵɯ ɢ ɪɟɞɤɢɯ ɦɟɬɚɥɥɨɜ Д1Ж 
ɩɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɪɚɡɛɪɨɫ ɞɚɧɧɵɯ ɩɨ ɩɪɨɱɧɨɫɬɢ ɢ ɭɩɪɭɝɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɩɨɪɨɞ. 
ɂɫɫɥɟɞɨɜɚɬɟɥɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɞ Дβ, γЖ ɨɛɴɹɫɧɹɸɬ ɷɬɨ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ. 
ɉɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɨɞ, ɫɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɚɤɚɞɟɦɢɤɚ ȼ.ȼ. Ɋɠɟɜɫɤɨɝɨ ɢ Ƚ.ə. ɇɨɜɢɤɚ ДζЖ 
ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɹɬ ɨɬ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɪɨɞ ɢ ɪɚɡɦɟɪɚ ɡɟɪɟɧ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɡɟɪɧɢɫɬɨɫɬɢ ɩɨɪɨɞ 
ɩɪɨɱɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ, ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɩɥɨɳɚɞɢ ɤɨɧɬɚɤɬɨɜ ɦɟɠɞɭ ɡɟɪɧɚɦɢ. 

Ɇɟɠɞɭ ɫɜɨɣɫɬɜɚɦɢ ɩɨɪɨɞ ɢ ɪɚɡɦɟɪɚɦɢ ɦɢɧɟɪɚɥɶɧɵɯ ɡɟɪɟɧ ɭɫɬɚɧɨɜɥɟɧɚ ɬɟɫɧɚɹ ɫɜɹɡɶ. 
 

 

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɢ ɪɚɡɦɟɪɚ ɡɟɪɟɧ ɤɜɚɪɰɚ ɜ ɩɨɪɨɞɟ 
Ʉɨɪɪɟɥɹɰɢɨɧɧɨɟ ɨɬɧɨɲɟɧɢɟ 0,7 ÷ 0,8, ɧɚɞɟɠɧɨɫɬɶ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ 7,3 ÷ 8,6 

 
ɋ ɰɟɥɶɸ ɭɫɬɚɧɨɜɥɟɧɢɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɭɞɟɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ȼȼ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɤɜɚɪɰɚ ɜ 

ɩɨɪɨɞɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɪɚɛɨɬɚ. ɋɨɫɬɚɜɧɵɦɢ ɱɚɫɬɹɦɢ ɩɨɪɨɞ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɨɩɢɫɚɧɢɹ ɤɜɚɪɰ, ɩɨɥɟɜɨɣ ɲɩɚɬ, ɤɚɪɛɨɧɚɬɵ, ɝɥɢɧɢɫɬɨɟ ɜɟɳɟɫɬɜɨ. Ɋɚɛɨɬɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫ ɨɞɧɢɦ ɬɢɩɚ ɜɪɭɛɚ 
ɩɪɢɡɦɚɬɢɱɟɫɤɢɦ, ɝɥɭɛɢɧɚ ɲɩɭɪɨɜ ɢɡɦɟɧɹɥɚɫɶ ɜ ɧɟɛɨɥɶɲɢɯ ɩɪɢɞɟɥɚɯ 1,8-β,0 ɦ. ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɜɡɪɵɜɚ 
ɨɩɪɟɞɟɥɹɥɫɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɚ, ɚ ɬɚɤɠɟ ɨɬɛɢɪɚɥɢɫɶ ɨɛɪɚɡɰɵ ɩɨɪɨɞɵ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɦɟɠɞɭ ɭɞɟɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ȼȼ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɤɜɚɪɰɚ ɫɭɳɟɫɬɜɭɟɬ ɬɟɫɧɚɹ ɫɜɹɡɶ, ɨɩɢɫɵɜɚɟɦɚɹ ɭɪɚɜɧɟɧɢɟɦ 
ɩɚɪɚɛɨɥɵ (ɪɢɫ .1.). 

y = 67,61x6 - 157,94x5 + 138,53x4 - 58,003x3 + 16,598x2 - 

4,7058x + 3,5557 

Rϸ = 0,9685 

y = 2,5477x2 - 2,495x + 3,134 

Rϸ = 0,4539 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɨɜ (ɪɢɫ. 1 ) ɦɢɧɢɦɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɞɟɪɠɚɧɢɸ ɤɜɚɪɰɚ ɜ 
ɩɨɪɨɞɟ, ɪɚɜɧɨɦɭ ζ0-50%. 

ɍɜɟɥɢɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɤɜɚɪɰɚ ɜ ɩɨɪɨɞɟ ɞɨ 10% ɨɛɴɹɫɧɹɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɥɚɫɬɢɱɧɨɫɬɢ ɩɨɪɨɞ ɡɚ ɫɱɟɬ ɩɪɟɨɛɥɚɞɚɧɢɹ ɝɥɢɧɢɫɬɵɯ ɜɟɳɟɫɬɜ, ɚ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɤɜɚɪɰɚ ɞɨ λ0% ɡɚ 
ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɜɹɡɤɨɫɬɢ ɩɨɪɨɞ ɜɫɥɟɞɫɬɜɢɟ ɩɟɪɟɯɨɞɚ ɤɜɚɪɰɚ ɜ ɟɝɨ ɦɟɬɚɦɨɪɮɢɡɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ – ɤɜɚɪɰɢɬ. 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɭɤɚɡɵɜɚɸɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɟɬɚ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɪɨɞ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɫɨɞɟɪɠɚɧɢɟ ɤɜɚɪɰɚ ɢ ɟɝɨ ɡɟɪɧɢɫɬɨɫɬɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɜ ɨɫɚɞɨɱɧɵɯ ɩɨɪɨɞɚɯ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧ ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ – ɤɪɟɩɨɫɬɶ 
ɩɨɪɨɞ ɩɨ ɲɤɚɥɟ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ, ɤɨɬɨɪɵɣ ɤɚɤ ɩɨɤɚɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ДγЖ ɧɟ ɭɱɢɬɵɜɚɟɬ ɜɫɟ 
ɦɧɨɝɨɨɛɪɚɡɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɞ ɢ ɦɚɫɫɢɜɚ. ɗɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɨɬɫɭɬɫɬɜɢɟɦ ɤɨɦɩɥɟɤɫɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɦɟɬɨɞɢɤ ɩɨ ɢɡɭɱɟɧɢɸ ɫɜɨɣɫɬɜ ɩɨɪɨɞ ɢ ɦɚɫɫɢɜɚ, ɚ ɬɚɤɠɟ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɜɧɢɦɚɧɢɟɦ ɛɨɥɶɲɢɧɫɬɜɚ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɤ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ȻȼɊ ɫ ɩɪɹɦɵɦɢ ɜɪɭɛɚɦɢ.  

ȿɫɥɢ ɦɚɫɫɢɜ ɪɚɡɛɢɬ ɫɢɫɬɟɦɚɦɢ ɬɪɟɳɢɧ ɧɚ ɟɫɬɟɫɬɜɟɧɧɵɟ ɨɬɞɟɥɶɧɨɫɬɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ ɪɚɡɦɟɪɵ 
ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɤɭɫɤɚ, ɬɨ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ ɨɛɥɟɝɱɚɟɬ ɞɪɨɛɥɟɧɢɟ ɩɨɪɨɞ ɢ ɧɚɨɛɨɪɨɬ, ɫɥɚɛɚɹ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ 
ɦɚɫɫɢɜɚ ɡɚɬɪɭɞɧɹɟɬ ɞɪɨɛɥɟɧɢɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɨɧɨɥɢɬɧɵɦ ɝɨɪɧɵɦ ɦɚɫɫɢɜɨɦ. 

ɇɚ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɜɪɭɛɨɜɨɣ ɩɨɥɨɫɬɢ ɩɪɢ ɜɡɪɵɜɚɧɢɢ 
ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɲɩɭɪɨɜ ɩɪɢɡɦɚɬɢɱɟɫɤɨɝɨ ɜɪɭɛɚμ ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɦɚɥɨɣ ɨɫɢ ɜɪɭɛɚ ɩɨɞ ɭɝɥɨɦ ζηº ɤ ɫɥɨɢɫɬɨɫɬɢ 
ɩɨɪɨɞ, ɩɚɪɚɥɥɟɥɶɧɨ ɫɥɨɢɫɬɨɫɬɢ ɩɨɪɨɞ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɫɥɨɢɫɬɨɫɬɢ ɩɨɪɨɞ (ɪɢɫ. β).  

ɇɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɜɪɭɛɨɜɨɣ ɩɨɥɨɫɬɢ ɢ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ 
ɪɚɫɩɨɥɨɠɟɧɢɢ ɦɚɥɨɣ ɨɫɢ ɜɪɭɛɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɫɥɨɢɫɬɨɫɬɢ ɩɨɪɨɞ . 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɲɩɭɪɚɦɢ γ ɢζ ɢ ɰɟɧɬɪɚɥɶɧɵɦ ɤɨɦɩɟɧɫɢɪɭɸɳɢɦ ɲɩɭɪɨɦ (ɪɢɫ. β). Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ 1 ɢ β ɧɟ 
ɢɡɦɟɧɹɥɨɫɶ, ɫɨɫɬɚɜɥɹɥɨ 0,βη ɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ γ ɢ ζ ɢɡɦɟɧɹɥɨɫɶ ɨɬ 0,γ ɞɨ 0,θη ɦ ɫ ɲɚɝɨɦ 0,1ɦ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɨɜ ɢ ɨɛɴɟɦɚ ɜɪɭɛɨɜɨɣ ɩɨɥɨɫɬɢ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɵɦ ɲɩɭɪɨɦ ɢ 
ɲɩɭɪɚɦɢ ζ ɢη ɪɚɜɧɵɦ 0,η ɦ ДηЖ. Ɉɞɧɚɤɨ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɧɟ ɫɨɝɥɚɫɭɟɬɫɹ ɫɨ 
ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɨ ɪɚɫɱɟɬɧɨɣ ɮɨɪɦɭɥɟ.  
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Ɋɢɫ. 2. Ɏɨɪɦɵ ɜɪɭɛɨɜɨɣ ɩɨɥɨɫɬɢ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɲɢɪɢɧɵ 
ɨɛɧɚɠɟɧɧɵɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɨ ɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɧɢɡɨɬɪɨɩɢɢ ɩɨɪɨɞ. 

ȼɵɜɨɞμ Ⱦɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɛɴɟɦɚ ɜɪɭɛɨɜɨɣ ɩɨɥɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɭɝɥɚ ɧɚɩɪɚɜɥɟɧɢɹ 
ɨɬɛɨɣɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɨɢɫɬɨɫɬɢ ɩɨɪɨɞ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɭɝɥɚ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɬɛɨɣɤɢ ɢ ɫɥɨɢɫɬɨɫɬɶɸ ɩɨɪɨɞ 
ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɜɡɪɵɜɧɨɣ ɜɨɪɨɧɤɢ ɢ ɨɛɴɟɦɚ ɨɛɪɚɡɨɜɚɧɧɨɣ ɩɨɥɨɫɬɢ. ɍɝɨɥ ɦɟɠɞɭ ɫɥɨɢɫɬɨɫɬɶɸ 
ɩɨɪɨɞ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɜɡɪɵɜɚɟɦɵɯ ɲɩɭɪɨɜ ɪɚɜɧɵɣ λ0° ɹɜɥɹɟɬɫɹ ɥɭɱɲɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɝɥɭɛɢɧɵ ɢ ɨɛɴɟɦɚ 
ɨɛɪɚɡɨɜɚɧɧɨɣ ɩɨɥɨɫɬɢ ɩɪɢ ɜɡɪɵɜɚɧɢɢ ɲɩɭɪɨɜɵɯ ɡɚɪɹɞɨɜ. 

Ʌɢɬɟɪɚɬɭɪɚ 
1.  ɎɢɡɢɱɟɫɤɢɟΝɫɜɨɣɫɬɜɚΝɝɨɪɧɵɯΝɩɨɪɨɞΝɢΝɩɨɥɟɡɧɵɯΝɢɫɤɨɩɚɟɦɵɯμΝɉɟɬɪɨɮɢɡɢɤɚΝμΝɫɩɪɚɜɨɱɧɢɤΝήΝɩɨɞΝɪɟɞέΝɇέΝȻέΝΝ 

 ȾɨɪɬɦɚɧέΝ– ɆέμΝɇɟɞɪɚ,Ν1λκ4έΝ– 455Νɫέ 
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ɋȿɄɐɂə 16. ȽɈɊɇɈȿ ȾȿɅɈ. ɊȺɁɊȺȻɈɌɄȺ ɊɍȾɇɕɏ ɂ ɇȿɊɍȾɇɕɏ 
ɉɈɅȿɁɇɕɏ ɂɋɄɈɉȺȿɆɕɏ. 

2.  ɌɟɞɟɪΝ ɊέɂέΝ ɈɫɧɨɜɧɵɟΝ ɦɟɬɨɞɢɱɟɫɤɢɟΝ ɩɨɥɨɠɟɧɢɹΝ ɤɨɦɩɥɟɤɫɧɨɝɨΝ ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɮɢɡɢɱɟɫɤɢɯΝ ɫɜɨɣɫɬɜΝ ɝɨɪɧɵɯΝ
ɩɨɪɨɞέΝ – ȼΝ ɤɧέμΝ ȼɨɩɪɨɫɵΝ ɦɟɯɚɧɢɤɢΝ ɝɨɪɧɵɯΝ ɩɨɪɨɞΝ ɩɪɢΝ ɪɚɡɪɚɛɨɬɤɟΝ ɦɟɫɬɨɪɨɠɞɟɧɢɣΝ ɬɜɟɪɞɵɯΝ ɩɨɥɟɡɧɵɯΝ
ɢɫɤɨɩɚɟɦɵɯέΝ– ɆέμΝɂɉɄɈɇ,Ν1λκ2,Νɫέ12λΝ–142. 

3.  ɊɚɰΝɆέȼέΝɇɟɨɞɧɨɪɨɞɧɨɫɬɶΝɝɨɪɧɵɯΝɩɨɪɨɞΝɢΝɢɯΝɮɢɡɢɱɟɫɤɢɟΝɫɜɨɣɫɬɜɚέΝ– ɆέμΝɇɟɞɪɚέΝ1λ6κέΝ–11ίΝɫέ 
4.  ɊɠɟɜɫɤɢɣΝȼέȼέ,ΝɇɨɜɢɤɨɜΝȽέəέΝɈɫɧɨɜɵΝɮɢɡɢɤɢΝɝɨɪɧɵɯΝɩɨɪɨɞέΝɆέμΝɇɟɞɪɚέΝ1λκ4έΝ– 35λΝɫέ 
5.  ȻɨɛɨɪɵɤɢɧΝȼέɇέ,ΝȻɟɫɫɨɧɨɜΝɂέɂέέ,ΝȻɪɟɦɢɧΝȼέɂέΝȼɵɛɨɪΝɪɚɰɢɨɧɚɥɶɧɵɯΝɬɢɩɨɜΝɜɪɭɛɨɜΝɩɪɢΝɩɪɨɜɟɞɟɧɢɢΝɜɵɪɚɛɨɬɨɤΝ 

 ɤɪɟɩɤɢɯΝɬɪɭɞɧɨɜɡɪɵɜɚɟɦɵɯΝɩɨɪɨɞɚɯέΝήήΝɐɜɟɬɧɚɹΝɦɟɬɚɥɥɭɪɝɢɹ,Ν1λικέΝ– ʋ13έΝ– ɋέΝ12Ν– 18. 
  

ɋɔȿɆɄȺ ȿɋɌȿɋɌȼȿɇɇɈɃ ɌɊȿɓɂɇɈȼȺɌɈɋɌɂ ȽɈɊɇɕɏ ɉɈɊɈȾ ɇȺ ɄɈɇɌɍɊȿ 
ȼɕɊȺȻɈɌɄɂ 

Ⱥ.Ʉ. Ɇɚɧɚɫɛɚɟɜɚ, Ⱥ.ɋ. ɂɛɚɞɭɥɥɚɟɜɚ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɫɬɚɪɲɢɣΝɩɪɟɩɨɞɚɜɚɬɟɥɶΝȺέɀέΝɂɦɚɲɟɜ 
Ʉɚɪɚɝɚɧɞɢɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ʉɚɪɚɝɚɧɞɵ, Ʉɚɡɚɯɫɬɚɧ 

ɇɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɫɩɨɫɨɛɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɬɚɤ ɤɚɤ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɬɚɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɧɟɜɨɡɦɨɠɧɨ ɜɵɹɜɢɬɶ 
ɨɫɧɨɜɧɵɟ ɨɩɪɟɞɟɥɹɸɳɢɟ ɮɚɤɬɨɪɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜɨɩɪɨɫɚ ɢ ɩɪɚɜɢɥɶɧɨ ɩɨɫɬɚɜɢɬɶ ɡɚɞɚɱɢ ɞɥɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɜɟɞɟɧɢɹ ɦɚɫɫɢɜɚ ɜ ɩɪɢɤɨɧɬɭɪɧɨɣ ɱɚɫɬɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯμ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɡɜɢɬɢɟɦ 
ɬɪɟɳɢɧ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɡɚɦɟɪɵ ɧɚ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɤɚɯ ɫ ɩɨɦɨɳɶɸ ɝɨɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɢɪɚ ɢ ɷɥɟɤɬɪɨɧɧɨɣ 
ɪɭɥɟɬɤɢ. 

ȼɢɡɭɚɥɶɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɫɨɫɬɨɹɧɢɟ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɢ ɫɬɟɩɟɧɢ ɧɚɪɭɲɟɧɧɨɫɬɢ 
ɩɪɢɤɨɧɬɭɪɧɨɝɨ ɦɚɫɫɢɜɚ ɩɨɪɨɞ ɜɛɥɢɡɢ ɜɵɪɚɛɨɬɨɤ. 

ɂɡɭɱɟɧɢɟ ɯɚɪɚɤɬɟɪɚ ɪɚɡɜɢɬɢɹ ɬɪɟɳɢɧ ɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 
ɡɚɦɟɪɨɜ ɧɚ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ. Ⱦɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɧɚɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɭɸ ɢ 
ɩɨɥɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ ɩɪɢɤɨɧɬɭɪɧɨɣ ɱɚɫɬɢ ɦɚɫɫɢɜɚ, ɩɨɜɟɞɟɧɢɢ ɩɨɪɨɞ 
ɜɦɟɳɚɸɳɢɯ ɜɵɪɚɛɨɬɤɭ, ɭɫɬɚɧɨɜɢɬɶ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɨɫɥɚɛɥɟɧɢɹ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ. 

ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶɸ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɝɨɪɢɡɨɧɬɚ 
+1λβ ɦ.  

Ƚɥɭɛɢɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ, ɫɨɫɬɚɜɥɹɟɬ 
1η0 ɦ. ɇɚ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɝɨɪɢɡɨɧɬɚ +1λβ ɦ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ λ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ (ɪɢɫ.). ɇɚ 
ɤɚɠɞɨɦ ɧɚɛɥɸɞɚɬɟɥɶɧɨɦ ɭɱɚɫɬɤɟ ɜɵɞɟɥɹɥɫɹ ɮɪɚɝɦɟɧɬ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ ɪɚɡɦɟɪɚɦɢ 1 ɯ 1 ɦ.  

 

 
Ɋɢɫ. ɇɚɛɥɸɞɚɬɟɥɶɧɵɣ ɭɱɚɫɬɨɤ ʋ2 

 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚɛɥɸɞɟɧɢɹ ɛɵɥɢ ɫɧɹɬɵ ɞɚɧɧɵɟ ɨ ɬɪɟɳɢɧɟ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ. Ʉ ɱɢɫɥɭ 

ɞɚɧɧɵɯ ɜɯɨɞɢɥɢμ ɤɨɥɢɱɟɫɬɜɨ ɬɪɟɳɢɧ ɧɚ ɜɵɞɟɥɟɧɧɨɦ ɮɪɚɝɦɟɧɬɟ, ɢɯ ɨɪɢɟɧɬɢɪɨɜɤɚ, ɭɝɨɥ ɧɚɤɥɨɧɚ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ, 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɢ ɜɟɥɢɱɢɧɚ ɪɚɫɤɪɵɬɢɹ ɬɪɟɳɢɧ.  

Ⱦɚɥɶɧɟɣɲɢɟ ɷɬɚɩɵ ɧɚɛɥɸɞɟɧɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɬɪɟɳɢɧ ɜ 
ɩɪɢɤɨɧɬɭɪɧɨɣ ɱɚɫɬɢ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ. 

Ɂɚɦɟɪɵ ɬɪɟɳɢɧ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɟɠɟɦɟɫɹɱɧɨ, ɧɚ ɩɪɨɬɹɠɟɧɢɢ 1 ɝɨɞɚ.  
Ɋɟɡɭɥɶɬɚɬɵ ɫɴɟɦɨɤ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 


