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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɚɝɪɹɡɧɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫ ɭɱɟɬɨɦ ɭɱɚɫɬɤɨɜ ɉɪɨɦɡɨɧɵ ɞɨɫɬɢɝɚɟɬ θ0 ɤɦ2. ɗɬɨ ɫɜɹɡɚɧɨ ɫ 
ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɢɧɜɟɪɫɢɨɧɧɵɦɢ ɢ ɞɪɭɝɢɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ ɠɢɥɵɯ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɚɫɫɢɜɨɜ ɝɨɪɨɞɚ.  
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ɍɊɈȼȿɇɖ ɉɕɅȿȼɈȽɈ ɁȺȽɊəɁɇȿɇɂə ȺɌɆɈɋɎȿɊɕ Ƚ. ɄȺɊȺȽȺɇȾȺ (ɊȿɋɉɍȻɅɂɄȺ 
ɄȺɁȺɏɋɌȺɇ) ɉɈ ȾȺɇɇɕɆ ɋɇȿȽɈȽȿɈɏɂɆɂɑȿɋɄɈɃ ɋɔȿɆɄɂ 

Ɍ.ȿ. Ⱥɞɢɥɶɛɚɟɜɚ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ Ⱥ.ȼ. Ɍɚɥɨɜɫɤɚɹ  
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ȼɜɟɞɟɧɢɟ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɩɪɢɪɨɞɧɵɟ ɩɥɚɧɲɟɬɵ-ɧɚɤɨɩɢɬɟɥɢ ɚɷɪɨɡɨɥɟɣ. ȼ ɷɬɨɦ ɫɦɵɫɥɟ ɫɧɟɝɨɜɨɣ ɩɨɤɪɨɜ ɤɚɤ ɟɫɬɟɫɬɜɟɧɧɵɣ ɩɥɚɧɲɟɬ-
ɧɚɤɨɩɢɬɟɥɶ ɞɚɟɬ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɫɭɯɢɯ ɢ ɜɥɚɠɧɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɜɵɩɚɞɟɧɢɣ ɜ ɯɨɥɨɞɧɵɣ ɫɟɡɨɧ. ȼ 
ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɦɟɫɬɚɯ ɫɩɥɨɲɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ, ɤɨɝɞɚ ɢɫɤɥɸɱɚɟɬɫɹ ɩɟɪɟɧɨɫ ɱɚɫɬɢɰ 
ɩɨɱɜɵ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɶ, ɜɟɳɟɫɬɜɟɧɧɵɣ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɬɜɟɪɞɨɝɨ ɨɫɚɞɤɚ ɫɬɚɧɨɜɢɬɫɹ ɮɭɧɤɰɢɟɣ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɵɩɚɞɟɧɢɣ. 

ɂɡɭɱɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɢ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ (ɬɜɟɪɞɨɝɨ) ɨɫɚɞɤɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ 
(ɢɥɢ ɬɜɟɪɞɨɮɚɡɧɵɯ ɜɵɞɟɥɟɧɢɣ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ), ɪɚɫɱɟɬ ɦɚɫɫɵ ɩɵɥɢ ɜ ɫɧɟɝɨɜɨɣ ɩɪɨɛɟ ɫɥɭɠɢɬ ɨɫɧɨɜɨɣ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɵɥɟɜɨɣ ɧɚɝɪɭɡɤɢ ɢ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɨɪɟɨɥɵ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨ 
ɪɚɫɫɱɢɬɚɬɶ ɪɟɚɥɶɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɥɚɧɞɲɚɮɬɚ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɫ ɭɫɬɨɣɱɢɜɵɦ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ ДβЖ. 

ȼ ɪɚɛɨɬɟ ɨɛɫɭɠɞɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɭɪɨɜɧɹ ɩɵɥɟɜɨɣ ɧɚɝɪɭɡɤɢ, ɨɫɟɜɲɟɣ ɧɚ ɫɧɟɝɨɜɨɣ ɩɨɤɪɨɜ, ɧɚ 
ɬɟɪɪɢɬɨɪɢɸ ɝ. Ʉɚɪɚɝɚɧɞɵ. 

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɝɨɪɨɞ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɚ ɪɚɣɨɧɚμ ɢɦ. Ʉɚɡɵɛɟɤ ɛɢ ɢ Ɉɤɬɹɛɪɶɫɤɢɣ. Ɍɟɪɪɢɬɨɪɢɹ 
ɢɫɫɥɟɞɭɟɦɨɝɨ Ɉɤɬɹɛɪɶɫɤɨɝɨ ɪɚɣɨɧɚ ɜ ɝɪɚɧɢɰɚɯ ɫɨɫɬɚɜɥɹɟɬ ββ,4 ɬɵɫ. ɝɚ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 41,γ% ɨɛɳɟɣ ɩɥɨɳɚɞɢ 
ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ, ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɧɚ ɧɚɱɚɥɨ β014 ɝɨɞɚ ɫɨɫɬɚɜɢɥɨ ββ1,η ɬɵɫ. ɱɟɥɨɜɟɤ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɉɤɬɹɛɪɶɫɤɨɝɨ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɵ ɨɛɴɟɤɬɵ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɢ, ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ, 
ɯɢɦɢɱɟɫɤɨɣ, ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɭɝɥɹ. ɉɪɨɦɵɲɥɟɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɪɚɣɨɧɚ 
ɨɤɚɡɵɜɚɟɬ ɬɟɯɧɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɝɨɪɨɞɚ.  

ȼ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧ ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɷɧɟɪɝɨɩɪɨɢɡɜɨɞɹɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 
Ʉɚɪɚɝɚɧɞɢɧɫɤɨɣ ɨɛɥɚɫɬɢ – ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ-3 (Ɍɗɐ-3) ȺɈ «Ʉɚɪɚɝɚɧɞɚ ɗɧɟɪɝɨɰɟɧɬɪ». Ʉɨɦɩɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ. 
Ɉɛɳɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɣ ɫɨɫɬɚɜɥɹɟɬ ηλβ Ɇȼɬ, ɪɚɫɩɨɥɚɝɚɟɦɚɹ – 418,1 Ɇȼɬ. ɉɨ 
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ɋȿɄɐɂə 11. ȽȿɈɗɄɈɅɈȽɂə, ɈɏɊȺɇȺ ɂ ɁȺɓɂɌȺ ɈɄɊɍɀȺɘɓȿɃ  
ɋɊȿȾɕ. ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽȿɈɗɄɈɅɈȽɂɂ 

ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɪɚɜɧɚ 1θγ4 Ƚɤɚɥ/ɱɚɫ, ɪɚɫɩɨɥɚɝɚɟɦɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 1010,γ Ƚɤɚɥ/ɱɚɫ.  ȼ 
ɫɜɨɟɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɭɟɬ ɷɤɢɛɚɫɬɭɡɫɤɢɣ ɭɝɥɶ [4]. 

Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼ ɮɟɜɪɚɥɟ β014 ɝ. ɚɜɬɨɪ ɩɪɨɜɨɞɢɥɚ ɨɬɛɨɪ ɩɪɨɛ ɫɧɟɝɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɉɤɬɹɛɪɶɫɤɨɝɨ ɪɚɣɨɧɚ ɝ. Ʉɚɪɚɝɚɧɞɵ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɢ ɫ ɲɚɝɨɦ η00 ɦ. ȼ ɡɨɧɟ ɜɥɢɹɧɢɹ Ɍɗɐ-3 
ɨɬɛɨɪ ɨɫɭɳɟɫɬɜɥɹɥɚ ɩɨ ɜɟɤɬɨɪɧɨɣ ɫɟɬɢ ɨɬ ɩɪɨɦɩɥɨɳɚɞɤɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɜɟɬɪɨɜɨɝɨ ɩɟɪɟɧɨɫɚ 
ɡɚɝɪɹɡɧɟɧɢɣ, ɫɨɝɥɚɫɧɨ ɩɪɟɨɛɥɚɞɚɸɳɟɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɜɟɬɪɚ - ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɪɪɢɬɨɪɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɟɧɚ ɧɚ ɛɥɢɠɧɸɸ ɡɨɧɭ ɜɨɡɞɟɣɫɬɜɢɹ Ɍɗɐ-3 - 400-θ00 ɦ ɢ ɞɚɥɶɧɸɸ- 1500-2000 
ɦ. ȼ ɤɚɱɟɫɬɜɟ ɮɨɧɨɜɨɣ ɩɥɨɳɚɞɤɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɞ. Ⱦɨɫɤɟɣ (ɉɨɛɟɞɚ) 10-1β ɤɦ ɨɬ ɝɨɪɨɞɚ ɧɚ ɸɝ, ɨɬɨɛɪɚɧɨ η ɩɪɨɛ. 
ȼɫɟɝɨ ɛɵɥɨ ɨɬɨɛɪɚɧɨ βγ ɩɪɨɛɵ. 

Ɉɬɛɨɪ ɢ ɩɨɞɝɨɬɨɜɤɭ ɩɪɨɛ ɫɧɟɝɚ ɜɵɩɨɥɧɹɥɢ ɫ ɭɱɟɬɨɦ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɂɆȽɊɗ (ɊȾ ηβ.04.18θ 
ʋ 2932-8γ, ȼɚɫɢɥɟɧɤɨ ɢ ɞɪ., 1λ8ην ɋɚɟɬ ɢ ɞɪ., 1λλ0), ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɤɨɧɬɪɨɥɸ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɢ 
ɦɧɨɝɨɥɟɬɧɟɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɨɩɵɬɚ ɷɤɨɥɨɝɨ-ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ. 

ɉɪɨɛɵ ɨɬɛɢɪɚɥɢ ɩɨ ɦɟɬɨɞɭ ɲɭɪɮɚ ɧɚ ɜɫɸ ɦɨɳɧɨɫɬɶ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɩɹɬɢɫɚɧɬɢɦɟɬɪɨɜɨɝɨ ɫɥɨɹ ɧɚɞ ɩɨɱɜɨɣ, ɞɥɹ ɢɡɛɟɠɚɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɨɛ ɥɢɬɨɝɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɨ ɜɪɟɦɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ. ɉɪɢ ɨɬɛɨɪɟ ɩɪɨɛɵ ɢɡɦɟɪɹɥɢ ɩɥɨɳɚɞɶ ɲɭɪɮɚ ɢ ɮɢɤɫɢɪɨɜɚɥɢ ɜɪɟɦɹ (ɜ ɫɭɬɤɚɯ) 
ɨɬ ɧɚɱɚɥɚ ɫɧɟɝɨɫɬɚɜɚ. Ɉɬɬɚɢɜɚɧɢɟ ɫɧɟɝɨɜɵɯ ɩɪɨɛ ɩɪɨɜɨɞɢɥɨɫɶ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɇɟɪɚɫɬɜɨɪɢɦɚɹ ɮɚɡɚ 
ɜɵɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɮɢɥɶɬɪɨɜɚɧɢɹ ɱɟɪɟɡ ɛɟɡɡɨɥɶɧɵɣ ɮɢɥɶɬɪ ɬɢɩɚ «ɫɢɧɹɹ» ɥɟɧɬɚ. ɉɪɨɫɭɲɢɜɚɧɢɟ ɩɪɨɛ ɬɚɤɠɟ 
ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ɂɚɬɟɦ ɩɪɨɛɵ ɩɪɨɫɟɢɜɚɥɢ ɞɥɹ ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ 
ɱɟɪɟɡ ɫɢɬɨ ɫ ɪɚɡɦɟɪɨɦ ɹɱɟɣɤɢ 1 ɦɦ ɢ ɜɡɜɟɲɢɜɚɥɢ. Ɋɚɡɧɢɰɚ ɜ ɦɚɫɫɟ ɮɢɥɶɬɪɚ ɞɨ ɢ ɩɨɫɥɟ ɮɢɥɶɬɪɨɜɚɧɢɹ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɚɫɫɭ ɩɵɥɢ ɜ ɩɪɨɛɟ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɬɜɟɪɞɵɣ ɨɫɚɞɨɤ ɫɧɟɝɚ, ɫɨɞɟɪɠɚɳɢɣ ɨɫɟɜɲɭɸ ɚɬɦɨɫɮɟɪɧɭɸ ɩɵɥɶ ɧɚ 
ɫɧɟɝɨɜɨɣ ɩɨɤɪɨɜ.  

Ɇɚɫɫɚ ɩɵɥɢ ɜ ɫɧɟɝɨɜɨɣ ɩɪɨɛɟ ɫɥɭɠɢɬ ɨɫɧɨɜɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɵɥɟɜɨɣ ɧɚɝɪɭɡɤɢ. ɋɨɝɥɚɫɧɨ 
ɦɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɂɆȽɊɗ [2], ɩɪɨɜɨɞɢɥɫɹ ɪɚɫɱɟɬ ɩɵɥɟɜɨɣ ɧɚɝɪɭɡɤɢ Pɩ (ɦɝ/(ɦ2•ɫɭɬ)) ɩɨ ɮɨɪɦɭɥɟμ 

tSPP on   / , ɝɞɟ Ɋɨ – ɦɚɫɫɚ ɩɵɥɢ ɜ ɩɪɨɛɟ (ɦɝν ɤɝ)ν S – ɩɥɨɳɚɞɶ ɲɭɪɮɚ (ɦ2ν ɤɦ2);  t – ɜɪɟɦɹ ɨɬ ɧɚɱɚɥɚ 

ɫɧɟɝɨɫɬɚɜɚ (ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ). ȼ ɩɪɚɤɬɢɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɝɪɚɞɚɰɢɹ ɩɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɩɵɥɟɜɨɣ 
ɧɚɝɪɭɡɤɟμ 100-250 - ɧɢɡɤɚɹν βη1-450 - ɫɪɟɞɧɹɹν 4η1-850- ɜɵɫɨɤɚɹν ɛɨɥɟɟ 8η0 - ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ 
[2]. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ. Ⱥɧɚɥɢɡ ɪɚɫɱɟɬɚ ɩɵɥɟɜɨɣ ɧɚɝɪɭɡɤɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɸ Ɉɤɬɹɛɪɶɫɤɨɝɨ ɪɚɣɨɧɚ ɝ. Ʉɚɪɚɝɚɧɞɵ ɫɨɫɬɚɜɢɥɨ λ7β ɦɝ/(ɦ2āɫɭɬ), ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɨɣ ɝɪɚɞɚɰɢɢ ДβЖ, ɩɪɢ ɮɨɧɟ θ7 ɦɝ/(ɦ2āɫɭɬ). ȼɵɫɨɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɩɪɢɜɧɨɫɹɬ ɜɵɛɪɨɫɵ Ɍɗɐ-γ. ɋɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɨɣ ɝɪɚɞɚɰɢɢ ɨɱɟɧɶ 
ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɪɟɡɜɵɱɚɣɧɨ ɨɩɚɫɧɨɦɭ ɭɪɨɜɧɸ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɧɚɫɟɥɟɧɢɹ. 

ȼ ɛɥɢɠɧɟɣ ɡɨɧɟ ɜɨɡɞɟɣɫɬɜɢɹ Ɍɗɐ-3 (400-θ00 ɦ) ɧɚɛɥɸɞɚɟɬɫɹ ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɵ (11θ7 ɦɝ/(ɦ2āɫɭɬ)) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨɣ ɝɪɚɞɚɰɢɟɣ (ɬɚɛɥ.) ɉɨɜɵɲɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɵɥɟɜɨɣ 
ɧɚɝɪɭɡɤɢ ɜ ɛɥɢɠɧɟɣ ɡɨɧɟ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɧɟ ɬɨɥɶɤɨ ɫ ɜɵɛɪɨɫɚɦɢ ɨɬ ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɨ ɫ ɩɪɢɬɨɤɨɦ 
ɩɵɥɢ ɡɚ ɫɱɟɬ ɜɟɬɪɨɜɨɝɨ ɩɟɪɟɧɨɫɚ ɨɬ ɫɤɥɚɞɨɜ ɭɝɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɢɥɢ ɜɨ 
ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɭɝɥɹ. ȼ ɞɚɥɶɧɟɣ ɡɨɧɟ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɟɥɢɱɢɧɚ ɩɵɥɟɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɢɡɤɨɣ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨɣ ɝɪɚɞɚɰɢɟɣ. 

 
Ɍɚɛɥɢɰɚ 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɵɥɟɜɨɣ ɧɚɝɪɭɡɤɢ (Ɋɩ, ɦɝ/(ɦ2·ɫɭɬ)) ɧɚ ɬɟɪɪɢɬɨɪɢɸ Ɉɤɬɹɛɪɶɫɤɨɝɨ ɪɚɣɨɧɚ ɝ. 
Ʉɚɪɚɝɚɧɞɵ 

Ɍɨɱɤɚ ɨɬɛɨɪɚ 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ Ɍɗɐ-3 

ɀɢɥɨɣ 
ɪɚɣɨɧ 

Ɏɨɧ 

400 ɦ θ00 ɦ 1500 ɦ 2000 ɦ γ ɤɦ 10 ɤɦ 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɛ 3 5 1 1 8 5 

Ɋɩ 1426 486 390 382 159 66,8 
 
ȼ ɪɚɛɨɬɟ ДγЖ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɧɨɝɨɥɟɬɧɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɪɚɣɨɧɧɨɣ 

ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɝ. Ɍɨɦɫɤɚ ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɩɚɞɟɧɢɟ ɩɵɥɢ ɧɚ ɫɧɟɝɨɜɨɣ ɩɨɤɪɨɜ 
ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ ɭɞɚɥɟɧɢɢ 1,0 ɤɦ. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɩɪɨɰɟɫɫɚɦɢ 
ɜɵɦɵɜɚɧɢɹ ɛɨɥɟɟ ɦɟɥɤɢɯ ɱɚɫɬɢɰ ɡɨɥɵ ɥɟɞɹɧɨɣ ɤɪɭɩɨɣ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɪɢ ɡɚɦɟɪɡɚɧɢɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɜ ɞɵɦɨɜɨɣ 
ɫɬɪɭɟ ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɱɬɨ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɜ ɪɚɛɨɬɟ Д1Ж. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɹɜɥɟɧɢɟɦ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɵɥɟɜɵɯ 
ɜɵɛɪɨɫɨɜ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɦɨɠɟɬ ɨɫɚɠɞɚɬɶɫɹ ɧɚ ɞɨɜɨɥɶɧɨ ɛɥɢɡɤɢɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɟɫɦɨɬɪɹ ɧɚ 
ɡɧɚɱɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɬɪɭɛ. ȼɨɡɦɨɠɧɨ, ɞɚɧɧɨɟ ɹɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɧɨ ɢ ɞɥɹ ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɝ. Ʉɚɪɚɝɚɧɞɵ, ɱɬɨ 
ɬɚɤɠɟ ɦɨɠɟɬ ɨɛɴɹɫɧɢɬɶ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɩɵɥɟɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɛɥɢɠɧɟɣ ɡɨɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɵɛɪɨɫɨɜ. 

Ɂɚɤɥɸɱɟɧɢɟ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɩɵɥɟɜɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɡɨɧɭ ɜɨɡɞɟɣɫɬɜɢɹ Ɍɗɐ-γ Ɉɤɬɹɛɪɶɫɤɨɝɨ ɪɚɣɨɧɚ ɝ. Ʉɚɪɚɝɚɧɞɵ. ɉɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ 
ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɩɵɥɟɜɚɹ ɧɚɝɪɭɡɤɚ ɭɦɟɧɶɲɚɟɬɫɹ ɜ γ ɪɚɡɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɢɡɤɨɣ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ 
ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɨɣ ɝɪɚɞɚɰɢɢ. 
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ɋ.ȼ. Ⱥɧɞɪɭɲɤɨ 

Ƚɨɦɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ɏɪɚɧɰɢɫɤɚ ɋɤɨɪɢɧɵ, ɝ. Ƚɨɦɟɥɶ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

ɉɟɪɜɵɟ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɨɪɮɨɥɢɬɨɝɟɧɧɨɣ ɨɫɧɨɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ Ƚɨɦɟɥɹ 
ɩɨɹɜɢɥɢɫɶ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ББ ɜɟɤɚ ɢ ɛɵɥɢ ɫɜɹɡɚɧɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚμ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ 
ɦɨɫɬɨɜ ɱɟɪɟɡ ɪɟɤɭ ɋɨɠ, ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɩɨɪɬɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɚ ɬɚɤɠɟ 
ɪɚɡɪɚɛɨɬɤɨɣ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɝɥɢɧɢɫɬɨɝɨ ɫɵɪɶɹ. ɉɥɨɳɚɞɶ ɬɟɯɧɨɝɟɧɧɵɯ ɝɪɭɧɬɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɥɚ ɨɤɨɥɨ 1 
% ɬɟɪɪɢɬɨɪɢɢ. ȼ ɧɚɱɚɥɟ XXI ɜɟɤɚ ɩɥɨɳɚɞɶ ɬɟɯɧɨɝɟɧɧɵɯ ɝɪɭɧɬɨɜ ɜɵɪɨɫɥɚ ɨɬ 8% ɞɨ 14 % ɜ ɪɚɡɥɢɱɧɵɯ 
ɥɚɧɞɲɚɮɬɚɯ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɨɪɮɨɥɢɬɨɝɟɧɧɨɣ ɨɫɧɨɜɵ ɩɪɨɹɜɢɥɢɫɶ ɜ ɫɨɡɞɚɧɢɢ ɤɚɤ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɮɨɪɦ (ɧɚɫɵɩɢ, ɜɚɥɵ, ɧɚɦɵɜɵ), ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɨɪɦ (ɤɚɧɚɥɵ, ɜɨɞɨɟɦɵ, ɤɨɬɥɨɜɚɧɵ) 
ɪɟɥɶɟɮɚ.  

Ɂɧɚɱɢɬɟɥɶɧɵɟ ɥɨɤɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɦɨɪɮɨɥɢɬɨɝɟɧɧɨɣ ɨɫɧɨɜɵ ɛɵɥɢ ɜɵɡɜɚɧɵ ɪɚɡɪɚɛɨɬɤɨɣ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɨɪɮɚ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɟɫɤɨɜ ɢ ɝɥɢɧ. Ɂɚɫɬɪɨɣɤɚ ɜɟɥɚɫɶ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɛɟɡ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɦɨɪɮɨɥɢɬɨɝɟɧɧɨɣ ɨɫɧɨɜɵ ɝɟɨɫɢɫɬɟɦ. Ɍɨɝɞɚ ɤɚɤ, ɜ ɩɨɣɦɟɧɧɨɦ ɥɚɧɞɲɚɮɬɟ ɡɚɫɬɪɨɣɤɚ ɬɪɟɛɨɜɚɥɚ ɫɨɡɞɚɧɢɹ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɜɫɟɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɨɪɮɨɥɢɬɨɝɟɧɧɨɣ ɨɫɧɨɜɵ 
ɩɪɢɯɨɞɢɬɫɹ ɢɦɟɧɧɨ ɧɚ ɩɨɣɦɟɧɧɵɣ ɥɚɧɞɲɚɮɬ. 

Ɍɪɚɧɫɮɨɪɦɚɰɢɹ ɦɨɪɮɨɥɢɬɨɝɟɧɧɨɣ ɨɫɧɨɜɵ ɝɟɨɫɢɫɬɟɦ ɩɨɣɦɵ ɨɛɭɫɥɨɜɥɟɧɚ ɞɧɨɭɝɥɭɛɢɬɟɥɶɧɵɦɢ ɢ 
ɤɚɪɶɟɪɧɵɦɢ ɪɚɛɨɬɚɦɢ. Ⱦɥɹ ɰɟɥɟɣ ɝɨɪɨɞɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ 1λ70–1980-ɯ ɝɝ. ɛɵɥɢ ɫɨɡɞɚɧɵ ɧɚɦɵɜɧɵɟ ɦɚɫɫɢɜɵ, 
ɡɚɯɨɪɨɧɢɜɲɢɟ ɢɫɯɨɞɧɵɟ ɩɨɣɦɟɧɧɵɟ ɝɟɨɫɢɫɬɟɦɵ ɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɢ ɸɠɧɨɣ ɱɚɫɬɹɯ ɝɨɪɨɞɚ. Ɍɟɯɧɨɝɟɧɧɵɦɢ 
ɝɪɭɧɬɚɦɢ ɛɵɥɢ ɡɚɫɵɩɚɧɵ ɨɜɪɚɠɧɵɟ ɫɢɫɬɟɦɵ ɧɚ ɸɝɟ ɢ ɸɝɨ-ɡɚɩɚɞɟ ɝɨɪɨɞɚ, ɫɨɡɞɚɧɧɵɟ ɦɚɥɵɦɢ ɪɟɤɚɦɢ ɢ 
ɜɪɟɦɟɧɧɵɦɢ ɜɨɞɨɬɨɤɚɦɢ (Ɇɢɥɶɱɚɧɫɤɚɹ ɤɚɧɚɜɚ ɜ ɪɚɣɨɧɟ ɦɢɤɪɨɪɚɣɨɧɚ «Ⱦɚɜɵɞɨɜɤɚ», ɨɜɪɚɝ ɜ ɪɚɣɨɧɟ ɭɥ. Ȼɪɚɬɶɟɜ 
Ʌɢɡɸɤɨɜɵɯ, ɨɜɪɚɝ ɜ ɪɚɣɨɧɟ ɭɥ. ɀɭɤɨɜɚ). Ɍɚɤɠɟ ɛɵɥɚ ɫɨɨɪɭɠɟɧɚ ɫɢɫɬɟɦɚ ɜɨɞɨɟɦɨɜ ɪɟɤɪɟɚɰɢɨɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜ 
ɜɨɫɬɨɱɧɨɣ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɹɯ ɪɚɣɨɧɚ (ȼɨɥɨɬɨɜɫɤɨɣ ɩɪɭɞ, Ƚɪɟɛɧɨɣ ɤɚɧɚɥ, ɡɚɥɢɜ Ⱦɟɞɧɨ). Ɂɧɚɱɢɬɟɥɶɧɵɦ 
ɢɡɦɟɧɟɧɢɹɦ ɡɚ ɫɱɟɬ ɫɩɪɹɦɥɟɧɢɹ, ɭɝɥɭɛɥɟɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɩɨɞɜɟɪɝɥɨɫɶ ɪɭɫɥɨ ɪɟɤɢ ɋɨɠ. Ɂɚ ɫɱɟɬ ɟɝɨ ɪɚɫɲɢɪɟɧɢɹ 
ɩɥɨɳɚɞɶ ɪɟɤɢ ɋɨɠ ɡɚ ɩɟɪɢɨɞ ɫ 1λ47 ɩɨ β00η ɝɝ. ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɭɜɟɥɢɱɢɥɚɫɶ ɜ 1,4 ɪɚɡɚ. Ʉɚɪɞɢɧɚɥɶɧɵɦ 
ɨɛɪɚɡɨɦ ɛɵɥɚ ɢɡɦɟɧɟɧɚ ɤɨɧɮɢɝɭɪɚɰɢɹ ɢ ɪɚɡɦɟɪɵ ɪɹɞɚ ɫɬɚɪɢɱɧɵɯ ɨɡɟɪ (Ⱦɟɞɧɨ, Ʌɸɛɟɧɫɤɨɟ ɢ ɞɪ.).  

ɇɚɢɛɨɥɶɲɚɹ ɫɬɟɩɟɧɶ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɛɵɥɚ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɪɚɣɨɧɚ 
(ɩɪɚɜɨɛɟɪɟɠɶɟ ɋɨɠɚ). Ɂɞɟɫɶ ɜ 70-ɟ ɝɨɞɵ XX ɜɟɤɚ ɩɪɨɜɨɞɢɥɫɹ ɝɢɞɪɨɧɚɦɵɜ ɩɟɫɤɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɫɢɫɬɟɦɵ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɭɞɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɛɫɨɥɸɬɧɵɟ ɨɬɦɟɬɤɢ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɭɜɟɥɢɱɢɥɢɫɶ ɧɚ γ-7 ɦ ɢ 
ɬɟɪɪɢɬɨɪɢɹ ɩɟɪɟɫɬɚɥɚ ɢɫɩɵɬɵɜɚɬɶ ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɡɚɬɨɩɥɟɧɢɟ ɩɚɜɨɞɤɨɜɵɦɢ ɜɨɞɚɦɢ. ȼ 80-ɟ ɝɝ. XX ɫɬɨɥɟɬɢɹ 
ɫɟɜɟɪɧɚɹ ɱɚɫɬɶ ɧɚɦɵɜɧɨɝɨ ɦɚɫɫɢɜɚ ɧɚɱɚɥɚ ɡɚɫɬɪɚɢɜɚɬɶɫɹ, ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɦɢɤɪɨɪɚɣɨɧɵ ʋ 11, 1β, 
13.  

ȼ ɸɠɧɨɣ ɱɚɫɬɢ ɪɚɣɨɧɚ ɝɨɪɨɞɚ ɜ ɪɚɣɨɧɟ ɨɡɟɪɚ Ʌɸɛɟɧɫɤɨɟ, ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ XX ɜɟɤɚ ɠɢɥɨɣ 
ɦɧɨɝɨɷɬɚɠɧɨɣ ɡɚɫɬɪɨɣɤɨɣ ɛɵɥɚ ɡɚɫɬɪɨɟɧɚ ɧɚɞɩɨɣɦɟɧɧɚɹ ɬɟɪɪɚɫɚ. ɗɬɚɠɧɨɫɬɶ ɡɞɚɧɢɣ ɡɞɟɫɶ ɫɨɫɬɚɜɢɥɚ η-1θ ɷɬɚɠɟɣ, 
ɚ ɜɟɥɢɱɢɧɚ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɱɥɟɧɟɧɢɹ ɪɟɥɶɟɮɚ – 20-ηη ɦ. Ɋɚɞɢɤɚɥɶɧɵɦ ɨɛɪɚɡɨɦ ɛɵɥɚ 
ɩɟɪɟɩɥɚɧɢɪɨɜɚɧɚ ɩɨɣɦɚμ ɨɡɟɪɨ Ʌɸɛɟɧɫɤɨɟ ɪɚɫɲɢɪɟɧɨ ɢ ɩɪɨɬɨɤɨɣ ɫɨɟɞɢɧɟɧɨ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɡɚɥɢɜɨɦ ɪɟɤɢ ɋɨɠ 
(ɫɨɡɞɚɧɧɚɹ ɝɢɞɪɨɫɢɫɬɟɦɚ ɜ β,β ɪɚɡɚ ɛɨɥɶɲɟ ɢɫɯɨɞɧɨɝɨ ɨɡɟɪɚ). Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɡɞɧɨɣ ɬɪɚɫɫɵ ɢ ɦɨɫɬɚ ɱɟɪɟɡ 
ɪɟɤɭ ɫɨɡɞɚɧɚ ɧɚɫɵɩɶ (ɜɵɫɨɬɚ – 3-4 ɦ, ɲɢɪɢɧɚ – ɞɨ 100 ɦ), ɩɟɪɟɫɟɤɚɸɳɚɹ ɩɨɩɟɪɟɤ ɜɫɸ ɩɨɣɦɭ. ȼ ɪɚɣɨɧɟ ɭɪɨɱɢɳ 
ɒɜɟɞɫɤɚɹ Ƚɨɪɤɚ ɢ Ɋɚɤɨɜɚ Ʌɨɡɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɨɛɵɱɢ ɩɟɫɤɚ ɫɨɡɞɚɧɵ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɡɚɥɢɜɵ (ɧɚ ɫɟɜɟɪɧɨɦ ɢ ɸɠɧɨɦ 
ɛɟɪɟɝɚɯ ɪɟɤɢ ɋɨɠ), ɡɚɧɢɦɚɸɳɢɟ ɛɨɥɟɟ 170 ɝɚ ɩɥɨɳɚɞɢ.  

Ɂɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɩɪɨɢɡɨɲɥɢ ɜ ɩɪɟɞɟɥɚɯ ɩɨɣɦɵ ɢ ɧɚɞɩɨɣɦɟɧɧɨɣ ɬɟɪɪɚɫɵ ɧɚ ɸɝɨ-ɡɚɩɚɞɟ ɝɨɪɨɞɚ. 
ȼ ɤɨɧɰɟ XX - ɧɚɱɚɥɟ XXI ɜɜ. ɡɞɟɫɶ ɩɪɨɜɨɞɢɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɟɫɤɨɜ. Ƚɥɭɛɢɧɚ 
ɤɚɪɶɟɪɚ ɞɨɫɬɢɝɥɚ 10 ɦ ɢ ɛɨɥɟɟ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɬɟɯɧɨɝɟɧɧɵɯ ɮɨɪɦ ɪɟɥɶɟɮɚ ɫɨɫɬɚɜɢɥɚ ɛɨɥɟɟ 78 ɝɚ. Ȼɨɥɨɬɧɵɣ 
ɦɚɫɫɢɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɸɠɧɟɟ ɩɪɨɫɩɟɤɬɚ Ɉɤɬɹɛɪɹ, ɩɨɞɜɟɪɝɫɹ ɱɚɫɬɢɱɧɨɦɭ ɨɫɭɲɟɧɢɸ ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ ɫɟɬɢ 
ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɤɚɧɚɥɨɜ. ȼ ɟɝɨ ɰɟɧɬɪɟ ɛɵɥ ɫɨɡɞɚɧ ɧɚɦɵɜɧɨɣ ɦɚɫɫɢɜ «ɘɠɧɵɣ» (ɛɨɥɟɟ β0 ɝɚ). Ɂɚɩɚɞɧɚɹ ɱɚɫɬɶ 
ɩɨɣɦɟɧɧɨɝɨ ɛɨɥɨɬɚ ɧɚɪɭɲɟɧɚ ɞɨɛɵɱɟɣ ɬɨɪɮɚ ɢ ɫɚɩɪɨɩɟɥɹ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɨɣɦɟɧɧɵɟ ɝɟɨɫɢɫɬɟɦɵ ɫ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɦɨɪɮɨɥɢɬɨɝɟɧɧɨɣ ɨɫɧɨɜɨɣ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɚɤɬɢɜɧɵɦ ɩɪɨɹɜɥɟɧɢɟɦ ɬɟɯɧɨ-ɩɪɢɪɨɞɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜμ ɷɨɥɨɜɵɯ (ɜ ɩɪɟɞɟɥɚɯ 
ɩɟɫɱɚɧɵɯ ɧɚɦɵɜɧɵɯ ɦɚɫɫɢɜɨɜ, ɫ ɤɪɚɣɧɟ ɪɚɡɪɟɠɟɧɧɵɦ ɪɚɫɬɢɬɟɥɶɧɵɦ ɩɨɤɪɨɜɨɦ), ɜɨɞɧɨ-ɷɪɨɡɢɨɧɧɵɯ (ɪɚɡɜɢɬɢɟ 
ɩɪɨɦɨɢɧ ɩɨ ɛɨɪɬɚɦ ɞɨɪɨɠɧɵɯ ɧɚɫɵɩɟɣ, ɡɟɦɥɹɧɵɯ ɞɚɦɛ) ɢ ɫɭɮɮɨɡɢɨɧɧɵɯ (ɩɪɨɹɜɥɹɟɬɫɹ ɬɨɱɟɱɧɨ ɜ ɦɟɱɬɚɯ ɭɬɟɱɤɢ 
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