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ɋɅȿȾəɓɂɃ ɗɅȿɄɌɊɈɉɊɂȼɈȾ ɇȺ ɈɋɇɈȼȿ ɋɂɇɏɊɈɇɇɈȽɈ 
ȽɂɋɌȿɊȿɁɂɋɇɈȽɈ ɗɅȿɄɌɊɈȾȼɂȽȺɌȿɅə. ɋɉɈɋɈȻ ɉɂɌȺɇɂə 

ɋɂɇɏɊɈɇɇɈȽɈ ȽɂɋɌȿɊȿɁɂɋɇɈȽɈ ɗɅȿɄɌɊɈȾȼɂȽȺɌȿɅə 
ȼɥɚɫɨɜ Ʉ.ɋ. 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɯɟɦɚɯ ɚɜɬɨɦɚɬɢɤɢ ɩɨɥɭ-
ɱɢɥɢ ɜɟɫɶɦɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɢɧɯɪɨɧ-
ɧɵɟ ɝɢɫɬɟɪɟɡɢɫɧɵɟ ɦɢɤɪɨɞɜɢɝɚɬɟɥɢ. ɋɬɚɬɨɪ ɨɛɵɱ-
ɧɨɝɨ ɝɢɫɬɟɪɟɡɢɫɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɢɱɟɦ ɧɟ ɨɬɥɢɱɚɟɬ-
ɫɹ ɨɬ ɫɬɚɬɨɪɨɜ ɫɢɧɯɪɨɧɧɵɯ ɢ ɚɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ. 
ɉɚɤɟɬ ɫɬɚɬɨɪɚ ɧɚɛɢɪɚɟɬɫɹ ɢɡ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɥɢ-
ɫɬɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɥɢ. ȼ ɩɨɥɭɡɚɤɪɵɬɵɯ 
(ɫ ɧɟɲɢɪɨɤɨɣ ɩɪɨɪɟɡɶɸ) ɩɚɡɚɯ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 
ɨɛɵɱɧɚɹ ɬɪɟɯɮɚɡɧɚɹ ɢɥɢ ɞɜɭɯɮɚɡɧɚɹ (ɜ ɤɨɧɞɟɧɫɚ-
ɬɨɪɧɵɯ ɞɜɢɝɚɬɟɥɹɯ) ɨɛɦɨɬɤɚ, ɤɨɬɨɪɚɹ ɩɪɢ ɩɨɞ-
ɤɥɸɱɟɧɢɢ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɨɡɞɚɟɬ ɜɪɚ-
ɳɚɸɳɟɟɫɹ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ. Ɋɨɬɨɪ ɛɨɥɶɲɢɧɫɬɜɚ 
ɝɢɫɬɟɪɟɡɢɫɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɩɥɨɲɧɨɣ ɢɥɢ ɲɢɯɬɨɜɚɧɧɵɣ ɩɨɥɵɣ ɰɢɥɢɧɞɪ ɢɡ 
ɦɚɝɧɢɬɨɬɜɟɪɞɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɢɦɟɸɳɟɝɨ ɲɢɪɨɤɭɸ 
ɩɟɬɥɸ ɝɢɫɬɟɪɟɡɢɫɚ (ɨɛɥɚɞɚɸɳɟɝɨ ɛɨɥɶɲɨɣ ɨɫɬɚ-
ɬɨɱɧɨɣ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶɸ), ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɦɚɝɧɢɬɧɨɣ ɢɥɢ ɧɟɦɚɝɧɢɬɧɨɣ ɜɬɭɥɤɟ. Ɇɚɝɧɢɬɧɵɟ 
ɫɯɟɦɵ ɝɢɫɬɟɪɟɡɢɫɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɪɨɬɨɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1. 

ȼɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɬɚɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɫɭɦɦɭ ɞɜɭɯ ɦɨɦɟɧɬɨɜμ ɨɫɧɨɜɧɨɝɨ 
ɝɢɫɬɟɪɟɡɢɫɧɨɝɨ ɆȽ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɧɚɥɢɱɢɟɦ 
ɛɨɥɶɲɨɣ ɨɫɬɚɬɨɱɧɨɣ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ, ɢ ɦɨɦɟɧɬɚ 
ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ Ɇɜ: Ɇ= ɆȽ + Ɇɜ. 

Ɇɨɦɟɧɬ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜɨɡɧɢɤɚɟɬ ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɪɚɳɚɸɳɟɝɨɫɹ ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ ɞɜɢɝɚɬɟɥɹ ɫ ɜɢɯɪɟɜɵɦɢ ɬɨɤɚɦɢ ɪɨɬɨɪɚ. Ɍɚɤ 
ɤɚɤ ɞɥɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɤɢ ɬɪɟɛɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɝɚɬɟɥɟɦ ɢ ɨɬɫɥɟɠɢɜɚɧɢɟ ɜɫɟɯ 
ɢɡɦɟɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɜɫɟɯ ɩɨɥɨɠɟɧɢɣ ɪɨɬɨɪɚ ɞɜɢɝɚ-
ɬɟɥɹ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ 
ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ. Ⱦɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɫɨɫɬɨ-
ɹɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɫɢɫɬɟɦɚ ɛɵɥɚ ɫɥɟɞɹɳɟɣ. 

 
Ɋɢɫ. 1. Ɇɚɝɧɢɬɧɵɟ ɫɯɟɦɵ ɝɢɫɬɟɪɟɡɢɫɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɫ ɪɚɡɥɢɱɧɵɦɢ ɪɨɬɨɪɚɦɢμ ɚ – ɫ ɪɨɬɨɪɨɦ ɢɡ ɦɚɝɧɢ-
ɬɨɬɜɟɪɞɨɝɨ ɦɚɬɟɪɢɚɥɚν ɛ – ɫ ɫɨɫɬɚɜɧɵɦ ɪɨɬɨɪɨɦ ɫ 

ɮɟɪɪɨɦɚɝɧɢɬɧɨɣ ɜɬɭɥɤɨɣν ɜ – ɫ ɫɨɫɬɚɜɧɵɦ ɪɨɬɨɪɨɦ ɫ 
ɧɟɦɚɝɧɢɬɧɨɣ ɜɬɭɥɤɨɣν ɝ – ɞɜɢɝɚɬɟɥɹ ɫ ɮɟɪɪɨɦɚɝɧɢɬ-
ɧɨɣ ɜɬɭɥɤɨɣν 1 – ɪɨɬɨɪν β – ɫɬɚɬɨɪν γ – ɦɚɝɧɢɬɨɬɜɟɪ-

ɞɵɣ ɦɚɬɟɪɢɚɥν 4 – ɜɬɭɥɤɚν 5 – ɡɚɩɨɪɧɨɟ ɤɨɥɶɰɨ 

 

Ɋɢɫ. β. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɥɟɞɹɳɟɝɨ ɷɥɟɤɬɪɨ-
ɩɪɢɜɨɞɚμ 1 – ɛɥɨɤ ɡɚɞɚɧɢɹ, β –ɢɧɬɟɝɪɚɥɶɧɵɣ ɪɟɝɭɥɹ-
ɬɨɪ, γ – ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɪɟɝɭ-
ɥɹɬɨɪ, 4 – ɫɢɥɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, 5 – ɷɥɟɤɬɪɨɞɜɢ-
ɝɚɬɟɥɶ, 6 – ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦɨɦ, 7 – ɞɚɬɱɢɤ 
ɩɨɥɨɠɟɧɢɹ, κ – ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ, λ – 

ɛɥɨɤ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 
 

ɋɥɟɞɹɳɢɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦμ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɥɢɱɢɧɨɣ ɡɚɞɚɸɳɟɝɨ 
ɫɢɝɧɚɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ ɜɵɯɨɞɚ ɛɥɨɤɚ ɡɚɞɚ-
ɧɢɹ (1), ɢ ɫɢɝɧɚɥɚ ɞɚɬɱɢɤɚ ɩɨɥɨɠɟɧɢɹ (7) ɢɧɬɟ-
ɝɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ (β) ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɩɪɨɩɨɪ-
ɰɢɨɧɚɥɶɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ (κ), ɛɥɨɤɨɦ ɞɢɮɮɟɪɟɧ-
ɰɢɪɨɜɚɧɢɹ (λ) ɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɮɨɪɦɢɪɭɸɬ ɫɢɝ-
ɧɚɥ ɧɚ ɜɯɨɞɟ ɫɢɥɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (4). ɋɢɥɨ-
ɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (4) ɩɪɟɨɛɪɚɡɭɟɬ ɷɬɨɬ ɫɢɝɧɚɥ ɜ 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɬɚɬɨɪɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ (5). ɉɪɢ 
ɷɬɨɦ ɜɚɥ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɢ 
ɩɪɢɜɨɞɢɬ ɜ ɞɜɢɠɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚ-
ɧɢɡɦ (6), ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡɦɟɪɹɟɬɫɹ ɞɚɬ-
ɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ (7). Ⱦɜɢɠɟɧɢɟ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ 
ɬɟɯ ɩɨɪ, ɩɨɤɚ ɜɟɥɢɱɢɧɚ ɫɢɝɧɚɥɚ ɫ ɞɚɬɱɢɤɚ ɩɨɥɨɠɟ-
ɧɢɹ (7) ɧɟ ɫɪɚɜɧɹɟɬɫɹ ɫ ɜɟɥɢɱɢɧɨɣ ɡɚɞɚɸɳɟɝɨ ɫɢɝ-
ɧɚɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ ɜɵɯɨɞɚ ɛɥɨɤɚ ɡɚɞɚɧɢɹ (1). 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ (β) ɤɨɦɩɟɧɫɢɪɭɟɬ ɞɟɣ-
ɫɬɜɢɟ ɜɫɟɯ ɩɨɦɟɯ, ɨɯɜɚɱɟɧɧɵɯ ɞɚɬɱɢɤɨɦ (7). ɉɪɨ-
ɩɨɪɰɢɨɧɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ (κ), ɛɥɨɤ ɞɢɮɮɟɪɟɧɰɢ-
ɪɨɜɚɧɢɹ (λ) ɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ (γ) ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɤɨɦɩɟɧɫɚɰɢɸ ɨɫɧɨɜɧɵɯ ɢɧɟɪɰɢɨɧɧɨɫɬɟɣ ɷɥɟɤɬɪɨ-
ɞɜɢɝɚɬɟɥɹ (5) ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ (6). 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɢɫɬɟɪɟɡɢɫ-
ɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɫɩɟɰɢɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɇɚ ɪɢɫɭɧɤɟ γ ɩɪɟɞɫɬɚɜ-
ɥɟɧɚ ɫɯɟɦɚ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬɫɹ ɜ ɫɢ-
ɥɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɚ ɬɚɤɠɟ ɫɢɧɯɪɨɧɧɵɣ ɝɢ-
ɫɬɟɪɟɡɢɫɧɵɣ ɞɜɢɝɚɬɟɥɶ. Ⱦɚɧɚɹ ɫɯɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɩɪɢ cos(ĳ)>0,5γ. ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 
4 ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ cos(ĳ)ξ0,5γ. 
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Ɋɢɫ. γ. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɝɢɫɬɟɪɟɡɢɫɧɨɝɨ ɞɜɢɝɚ-
ɬɟɥɹ 

 
Ɋɢɫ. 4. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɝɢɫɬɟɪɟɡɢɫɧɨɝɨ ɞɜɢɝɚ-

ɬɟɥɹ 
 
Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ 

ɡɚɪɹɞ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ 7 ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɧɚɤɨ-
ɩɢɬɟɥɶɧɨɝɨ 11 ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜ-
ɧɹ ɧɚɩɪɹɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɬɟɦ ɨɬɩɢɪɚɧɢɹ 
ɡɚɪɹɞɧɨɝɨ ɤɥɸɱɚ λ ɢ ɡɚɪɹɞɧɨɝɨ ɬɢɪɢɫɬɨɪɚ 10. Ⱦɥɹ 
ɫɧɢɠɟɧɢɹ ɬɨɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɜɵɩɪɹɦɢɬɟɥɶ 3 
ɤɥɸɱ λ ɢ ɬɢɪɢɫɬɨɪ 11 ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɤɥɸɱɚɬɶ 
ɩɨɨɱɟɪɟɞɧɨμ ɩɨɫɥɟ ɫɧɢɠɟɧɢɹ ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ ɞɨ 
ɧɭɥɹ ɱɟɪɟɡ ɨɞɢɧ ɢɡ ɧɢɯ ɜɤɥɸɱɚɸɬ ɞɪɭɝɨɣ. ɉɨ-
ɫɤɨɥɶɤɭ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɷɬɢ ɷɥɟɦɟɧɬɵ ɰɟɥɟɫɨɨɛ-
ɪɚɡɧɨ ɜɵɩɨɥɧɹɬɶ ɧɚ ɨɛɵɱɧɵɯ (ɨɞɧɨɨɩɟɪɚɰɢɨɧɧɵɯ) 
ɬɢɪɢɫɬɨɪɚɯ, ɬɨ ɡɚɪɹɞ ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɨɫɧɨɜɧɨɝɨ 7 
ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 11 ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɩɪɨɢɫɯɨɞɢɬ 
ɡɚ ɨɞɢɧ ɰɢɤɥ ɜɤɥɸɱɟɧɢɹ ɤɥɸɱɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɝɨɬɨɜɧɨɫɬɶ ɛɥɨɤɚ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ ɤ ɪɟɚɥɢɡɚɰɢɢ 
ɪɟɠɢɦɚ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɜɟɪɲɟ-
ɧɢɟɦ ɡɚɪɹɞɚ ɤɚɠɞɨɝɨ ɢɡ ɤɨɧɞɟɧɫɚɬɨɪɨɜ 7 ɢ 11 ɞɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɪɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɸ ɧɚ ɜɵɯɨɞɟ ɜɵ-
ɩɪɹɦɢɬɟɥɹ γ, ɢ ɧɚɞɟɠɧɵɦ ɡɚɩɢɪɚɧɢɟɦ ɤɥɸɱɟɣ-
ɬɢɪɢɫɬɨɪɨɜ λ ɢ 11 (ɜ ɪɟɡɭɥɶɬɚɬɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɫɩɚɞɚɧɢɹ ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɞɨ ɧɭɥɹ). ɉɨɫɥɟ ɜɵɩɨɥ-
ɧɟɧɢɹ ɷɬɢɯ ɭɫɥɨɜɢɣ ɜ ɧɭɠɧɵɟ ɦɨɦɟɧɬɵ, ɡɚɞɚɧɧɵɟ 
ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɫɢɫɬɟɦɵ ɢ ɨɩɪɟɞɟɥɹɟɦɵɟ ɛɥɨɤɨɦ 
ɭɩɪɚɜɥɟɧɢɹ 1β, ɩɨɞɚɸɬ ɨɬɩɢɪɚɸɳɢɣ, ɚ ɡɚɬɟɦ ɡɚ-
ɩɢɪɚɸɳɢɣ ɢɦɩɭɥɶɫɵ ɧɚ ɭɩɪɚɜɥɹɸɳɢɣ ɜɯɨɞ ɪɚɡ-
ɪɹɞɧɨɝɨ ɤɥɸɱɚ κ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚ ɢɧɬɟɪɜɚɥɟ, ɪɚɜ-
ɧɨɦ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ, 
ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɰɟɩɢ ɩɢɬɚɧɢɹ ɢɧɜɟɪɬɨɪɚ ɩɨɜɵɲɚ-
ɟɬɫɹ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ. ȼɨ ɫɬɨɥɶɤɨ ɠɟ ɪɚɡ ɩɨ-
ɜɵɲɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɹɤɨɪɧɨɣ ɨɛɦɨɬɤɟ ɝɢɫɬɟ-
ɪɟɡɢɫɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɱɬɨ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɞɚɜɚɟ-
ɦɵɣ ɪɟɠɢɦ ɢɯ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ. ɉɪɚɤɬɢɱɟɫɤɢ 
ɚɦɩɥɢɬɭɞɚ ɢɦɩɭɥɶɫɚ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ ɨɤɚɡɵɜɚɟɬ-
ɫɹ ɛɨɥɶɲɟɣ, ɱɟɦ ɭɞɜɨɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɩɪɹɦɢ-
ɬɟɥɹ, ɬɚɤ ɤɚɤ ɜ ɡɚɪɹɞɧɵɯ ɰɟɩɹɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ 7, 
11 ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɚɪɚɡɢɬɧɵɟ ɢɧɞɭɤɬɢɜɧɨ-

ɫɬɢ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɡɧɚɱɟɧɢɣ ɜ ɩɪɟ-
ɞɟɥɟ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɱɟɬɵɪɟɯɤɪɚɬɧɨɦɭ ɩɨɜɵ-
ɲɟɧɢɸ ɚɦɩɥɢɬɭɞɵ ɢɦɩɭɥɶɫɚ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɩɪɹɦɢɬɟ-
ɥɹ. 

Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɪɢ ɧɢɡɤɨɤɨɫɢ-
ɧɭɫɧɵɯ ɧɚɝɪɭɡɤɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟ-
ɧɢɢ ɡɚɪɹɞɧɨɝɨ ɭɩɪɚɜɥɹɟɦɨɝɨ ɤɥɸɱɚ λ ɜ ɜɢɞɟ ɞɜɭɯ 
ɜɫɬɪɟɱɧɨ-ɩɚɪɚɥɥɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ ɬɢɪɢɫɬɨɪɨɜ 13 
ɢ 14. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɜɵɲɟɧɢɟ ɄɉȾ ɢ ɪɚɫɲɢɪɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɡɚ ɫɱɟɬ ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɤɪɚɬɧɨɫɬɢ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ ɢ ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɤɚɤ ɩɪɢ ɧɢɡɤɨ-
ɤɨɫɢɧɭɫɧɵɯ, ɬɚɤ ɢ ɩɪɢ ɜɵɫɨɤɨɤɨɧɭɫɧɵɯ ɧɚɝɪɭɡ-
ɤɚɯ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɝɢɫɬɟɪɟɡɢɫɧɵɟ ɞɜɢɝɚɬɟɥɢ 
ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɚɬɨɦɧɨɣ, ɤɨɫɦɢ-
ɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɉɬɫɭɬ-
ɫɬɜɢɟ ɩɨɫɬɨɹɧɧɵɯ ɦɚɝɧɢɬɨɜ ɜ ɞɜɢɝɚɬɟɥɟ ɞɚɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɢɝɚɬɟɥɶ ɜ ɫɚɦɵɯ ɚɝɪɟɫ-
ɫɢɜɧɵɯ ɭɫɥɨɜɢɹɯ ɫɪɟɞɵ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɢɜɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜ ɤɚɱɟɫɬɜɟ ɦɢɤɫɟ-
ɪɨɜ ɞɥɹ ɯɢɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢ ɩɟɪɟɦɟɲɢɜɚ-
ɧɢɢ ɤɨɬɨɪɵɯ ɜ ɜɨɡɞɭɯɟ ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢ-
ɱɟɫɬɜɨ ɩɵɥɢ ɢ ɢɫɩɚɪɟɧɢɣ ɨɬ ɯɢɦɢɤɚɬɨɜ, ɤɨɬɨɪɵɟ 
ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ ɩɨɫɬɨɹɧɧɵɟ ɦɚɝɧɢɬɵ. Ɍɚɤɠɟ 
ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɜɟɳɟɫɬɜ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɬɪɟɛɭɟɬ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɞɨ 
ɨɞɧɨɪɨɞɧɨɣ ɦɚɫɫɵ, ɚ ɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ 
ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɩɨɞɯɨɞɹɬ ɞɥɹ ɷɬɨɝɨ. 
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