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ɋȿɄɐɂə 17. ɋɈȼɊȿɆȿɇɇȺə ɇȿɎɌȿɉɊɈɆɕɋɅɈȼȺə ɌȿɏɇɂɄȺ ɂ ȿȿ 
ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ. 

 

Ɋɢɫ. Ɇɂ-8 ɧɚ ɩɥɨɳɚɞɤɟ ɢɡ ɉȾɉɍ Д3Ж 
 
ɋɨɛɪɚɧɧɚɹ ɢɡ ɩɥɢɬ ɤɨɧɫɬɪɭɤɰɢɹ ɪɟɚɥɢɡɭɟɬ «ɩɪɢɧɰɢɩ ɜɟɧɢɤɚ» – ɟɟ ɷɥɟɦɟɧɬɵ ɪɚɛɨɬɚɸɬ ɤɚɤ ɫɚɦɢ ɩɨ ɫɟɛɟ, 

ɬɚɤ ɢ ɫɨɜɦɟɫɬɧɨ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɧɟɣ ɧɚɝɪɭɡɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɜɟɥɢɱɢɧɵ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɛɨɥɶɲɭɸ ɢɥɢ ɦɟɧɶɲɭɸ ɩɥɨɳɚɞɶ. ɋɢɫɬɟɦɚ ɜ ɰɟɥɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɟ 
ɞɨɩɭɫɬɢɦɨɝɨ, ɜɨɜɥɟɤɚɹ ɜ ɪɚɛɨɬɭ ɛɨɥɟɟ ɩɪɨɱɧɵɟ ɝɥɭɛɢɧɧɵɟ ɫɥɨɢ ɝɪɭɧɬɚ. ɉɪɢ ɷɬɨɦ ɟɟ ɞɟɮɨɪɦɚɰɢɢ ɧɨɫɹɬ ɭɩɪɭɝɢɣ 
ɯɚɪɚɤɬɟɪ. Ȼɥɚɝɨɞɚɪɹ ɫɨɛɪɚɧɧɨɦɭ ɢɡ ɉȾɉɍ ɧɚɫɬɢɥɭ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɥɚɛɨɝɨ ɛɨɥɨɬɧɨɝɨ ɝɪɭɧɬɚ ɩɨɜɵɲɚɟɬɫɹ 
ɞɨ θ ɬ/ɦ2, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɥɟɠɧɟɜɨɝɨ ɧɚɫɬɢɥɚ ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ β,η ɬ/ɦ2. ɇɨ ɩɪɢ ɷɬɨɦ ɟɞɢɧɢɱɧɚɹ ɧɚɝɪɭɡɤɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɤɨɧɫɬɪɭɤɰɢɢ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ (ɩɟɪɟɯɨɞɵ ɱɟɪɟɡ ɦɚɥɵɟ ɜɨɞɨɬɨɤɢ, 
ɥɟɠɧɟɜɵɟ ɞɨɪɨɝɢ ɧɚ ɭɱɚɫɬɤɚɯ ɫ ɝɪɭɧɬɨɦ ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɧɫɬɪɭɤɰɢɢ ɫɛɨɪɧɨ-ɪɚɡɛɨɪɧɵɯ ɞɨɪɨɠɧɵɯ 
ɩɨɥɨɬɟɧ (ɋɊȾɉ-1, ɋɊɊɉ-β, ɋɊɇɉ-1, ɋɊɇɉ-γ, ɉɋɊɉ-1), ɫɧɟɠɧɨ-ɥɟɞɹɧɵɟ ɩɨɥɨɬɧɚ ɢ ɡɟɦɥɹɧɵɟ ɩɨɤɪɨɜɵ ɧɚ ɜɟɱɧɨɣ 
ɦɟɪɡɥɨɬɟ) ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɦɨɧɬɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ɉɫɜɟɳɟɧɵ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɩɪɨɤɥɚɞɤɢ 
ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɜ ɭɫɥɨɜɢɹɯ ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɨɜ ɢ ɡɚɛɨɥɨɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɬɦɟɱɟɧɨ, ɱɬɨ 
ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ ɞɥɹ ɩɨɞɴɟɡɞɚ ɬɟɯɧɢɤɢ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ ɢɦɟɸɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɧɟɮɬɟɝɚɡɨɜɨɣ ɢ ɜɨɟɧɧɵɯ ɨɛɥɚɫɬɹɯ, ɬɪɟɛɭɸɬ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
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ɉɊȿȾɉɊɂəɌɂɂ ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ɄȺɊɌ ɒɍɏȺɊɌȺ 

Ⱥ.Ƚ. Ɂɚɪɭɛɢɧ, ɂ.ɋ. ɋɢɜɰɟɜ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝΝɞɨɰɟɧɬ,ΝȺέȽέΝɁɚɪɭɛɢɧ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɢ ɭɫɬɨɣɱɢɜɨɣ 
ɩɨɫɬɚɜɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ-ɨɬɜɨɞɨɜ. 

ɉɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɦɨɧɢɬɨɪɢɧɝɟ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɳɚɸɬɫɹ ɤ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ 
ɦɟɬɨɞɚɦ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɫɥɭɱɚɟɜ ɜɵɯɨɞɚ ɡɚ ɝɪɚɧɢɰɵ ɫɢɫɬɟɦɧɨɣ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ Д1, βЖ. Ɂɚɞɚɱɟɣ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɟɝɨ ɧɚ ɫɬɚɛɢɥɶɧɨɦ 
ɭɪɨɜɧɟ, ɩɪɢ ɷɬɨɦ ɝɚɪɚɧɬɢɪɭɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɚɦ ɫɧɢɠɟɧɢɹ ɥɨɠɧɵɯ ɬɪɟɜɨɝ ɢ ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɰɟɧɤɢ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɪɬɵ, ɧɚɝɥɹɞɧɨ 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɧɭɸ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɋ ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɶɧɵɯ ɤɚɪɬ ɩɨ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ ɩɪɢɡɧɚɤɭ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɩɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ, ɤɚɤ ɩɨ ɪɚɡɛɪɨɫɭ, ɬɚɤ ɢ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ 
ɭɪɨɜɧɹ ɩɪɨɰɟɫɫɚ. Ʉɨɧɬɪɨɥɶɧɚɹ ɤɚɪɬɚ – ɷɬɨ ɝɪɚɮɢɱɟɫɤɨɟ ɫɪɟɞɫɬɜɨ, ɢɫɩɨɥɶɡɭɸɳɟɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ, 
ɜɚɠɧɨɫɬɶ ɤɨɬɨɪɵɯ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɛɵɥɚ ɜɩɟɪɜɵɟ ɩɨɤɚɡɚɧɚ ɍ. ɒɭɯɚɪɬɨɦ ɜ 1λβζ 
ɝɨɞɭ Дγ, ζЖ, ɨɧɢ ɨɬɪɚɠɚɸɬ ɪɟɚɥɶɧɵɟ ɩɟɪɟɦɟɧɵ ɜ ɩɪɨɰɟɫɫɟ, ɤɨɬɨɪɵɟ ɦɨɝɭ ɛɵɬɶ ɫɥɟɞɫɬɜɢɟɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɨɰɟɫɫ 
ɧɟɫɢɫɬɟɦɧɵɯ ɮɚɤɬɨɪɨɜ. ɗɬɢ ɧɟɫɢɫɬɟɦɧɵɟ ɮɚɤɬɨɪɵ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ «ɧɟɫɥɭɱɚɣɧɵɟ» ɢɥɢ «ɨɫɨɛɵɟ» 
ɩɪɢɱɢɧɵ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ. Ʉ ɬɚɤɢɦ ɩɪɢɱɢɧɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɪɭɲɟɧɢɟ ɨɞɧɨɪɨɞɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɢ ɬ.ɞ. Ɍɚɤ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ 
ɦɨɧɢɬɨɪɢɧɝɟ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɪɵ ɪɚɛɨɬɵ ДηЖ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɚɪɬɵ ɒɭɯɚɪɬɚ. ɋ ɰɟɥɶɸ 
ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɥɨɠɧɵɯ ɬɪɟɜɨɝ ɢ ɩɨɜɵɲɟɧɢɹ ɫɨɛɵɬɢɣɧɨɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɦɨɧɢɬɨɪɢɧɝɚ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ 
ɩɪɟɞɥɨɠɟɧɚ ɮɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɦɧɨɝɨɩɚɪɚɦɟɬɪɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɩɨɪɬɚ 
ɝɚɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɬɪɨɥɶɧɵɯ ɤɚɪɬ ɒɭɯɚɪɬɚ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢ 
ɦɨɧɢɬɨɪɢɧɝɟ ɦɧɨɝɨɩɚɪɚɦɟɬɪɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɩɟɪɟɤɚɱɤɢ ɝɚɡɚ ɧɚ ɭɡɥɟ ɭɱɟɬɚ ɝɚɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɤɚɪɬɵ. 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ɜɵɞɜɢɧɭɬɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢμ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɚɜɬɨɲɤɚɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɞɚɧɧɵɯ ɪɚɡɥɢɱɧɵɯ ɞɢɚɩɚɡɨɧɨɜ ɜ ɨɞɢɧ, ɫ 

ɩɚɪɚɦɟɬɪɚɦɢ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɪɚɜɧɨ ɧɭɥɸ, ɚ ɢɯ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɪɚɜɧɨ ɟɞɢɧɢɰɟν 
ɩɨɫɬɪɨɢɬɶ ɤɚɪɬɭ ɒɭɯɚɪɬɚ ɞɥɹ ɦɧɨɝɨɩɚɪɚɦɟɬɪɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɧɨɜɵɯ ɤɨɨɪɞɢɧɚɬɚɯν 
ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɤɚɪɬɟ 

ɒɭɯɚɪɬɚ. 
Ɍɚɛɥɢɰɚ 

 

ȼɪɟɦɹ, 
ɦɢɧ 

ɉɟɪɟɩɚɞ 
ɞɚɜɥɟɧɢɹ, 

ɤɉɚ 

Ⱥɛɫɨɥɸɬɧɨɟ 
ɞɚɜɥɟɧɢɟ, ɤɉɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
ɋ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
IMV/BMV 

Ʉɨɷɮɮɢɰɢɟɧɬ 
HWPF 

Ɋɚɫɯɨɞ ɝɚɡɚ, 
ɦ3/ɱ 

60 10,1109 790,9971 -11,5698 104,2059 502,1049 52,3229 
120 10,3487 787,8655 -11,6888 104,2021 507,1354 52,8447 
180 10,3730 788,3046 -11,6842 104,2016 507,8704 52,9207 
240 10,4094 789,8360 -11,7209 104,2014 509,3049 53,0704 
300 10,4283 785,1156 -11,5619 104,2005 507,9625 52,9293 
360 8,5587 783,7004 -10,8247 104,2139 485,2000 50,5646 
420 9,2889 779,4465 -10,4682 104,2180 476,5717 49,6668 
480 9,0323 771,7603 -10,6751 104,2200 467,5717 48,7547 
540 8,8534 771,7604 -10,6285 104,2241 467,8059 48,4567 
600 8,6499 771,7605 -10,4505 104,2291 465,5751 48,2217 
660 8,6209 771,7606 -10,4080 104,2296 467,2956 48,1476 
720 8,5741 771,7607 -10,2762 104,2302 461,9380 47,8817 
780 8,7456 771,7608 -10,3484 104,2285 460,0254 48,5934 
840 9,2001 771,7609 -10,5223 104,2215 466,5174 49,7922 
900 9,9661 771,7610 -11,1542 104,2097 478,4171 52,1719 
960 10,1914 771,7611 -11,2897 104,2053 500,6375 52,4860 
1020 10,3324 771,7612 -11,3442 104,2018 503,6793 52,6310 
1080 10,2736 771,7613 -11,3536 104,2038 505,0862 52,6655 
1140 10,4106 771,7614 -11,4875 104,2036 505,4130 53,4046 
1200 10,6579 771,7615 -11,6637 104,1991 512,4999 53,8641 
1260 10,7660 771,7616 -11,6155 104,1968 517,6526 54,0312 
1320 10,7264 771,7617 -11,5075 104,1969 518,5498 53,8029 
1380 10,5769 771,7618 -11,3155 104,2000 518,3593 52,4117 
1440 10,6669 771,7619 -11,6664 104,1995 513,3983 54,0157 
1500 10,9812 771,7620 -12,3620 104,1938 518,3874 54,9321 
1560 11,2897 771,7621 -12,4332 104,1880 527,2067 55,4646 
1620 11,2530 771,7622 -12,5141 104,1867 532,3495 55,1517 
1680 10,6267 771,7623 -12,1027 104,1961 529,3598 53,3977 
1740 9,7631 771,7624 -11,6440 104,2092 512,4819 51,1610 
1800 9,2042 771,7625 -11,3478 104,2171 490,9446 49,4587 
1860 8,4177 771,7626 -10,6912 104,2295 474,8522 47,1594 
1920 8,1572 777,0103 -10,4511 104,2343 452,4632 46,4791 
1980 8,1892 775,8843 -10,4117 104,2338 445,9107 46,5315 
2040 8,2852 771,1619 -10,3299 104,2318 446,4148 46,6483 
2100 8,1045 776,7564 -10,4659 104,2345 447,5435 46,3189 
2160 8,6637 793,6648 -10,8302 104,2287 444,3735 48,4417 
2220 9,1599 786,5922 -10,7902 104,2206 464,7558 49,5916 
2280 9,0860 781,3770 -10,8560 104,2205 475,8319 49,2299 
2340 8,9885 782,9031 -10,9718 104,2218 472,3625 49,0257 
2400 9,3760 795,3497 -11,2694 104,2177 470,3993 50,4860 
2460 10,2856 795,8812 -11,8345 104,2036 484,4191 52,9732 
2520 10,3118 793,4260 -11,9782 104,2027 508,3712 52,9742 
2580 10,3444 789,8829 -11,9081 104,2017 508,3664 52,9732 
2640 10,4073 786,5652 -12,1636 104,1996 507,9246 52,9265 
2700 10,5955 781,4687 -12,0082 104,1967 508,6367 52,9970 
2760 10,0467 771,8304 -11,8342 104,2029 511,3372 53,2797 
2820 9,7212 777,5965 -11,8400 104,2086 494,5265 51,5303 
2880 9,6475 783,5266 -11,8217 104,2106 486,4695 50,8355 

ɉɪɢɦɟɱɚɧɢɟ – Ʉɨɷɮɮɢɰɢɟɧɬ IMV/ψMV – ɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤ ɡɧɚɱɟɧɢɸ ɛɚɡɨɜɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ, ɟɞ., ɤɨɷɮɮɢɰɢɟɧɬ HWPF – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɲɢɪɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɟɞ. 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɬɨɞɚ 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɤɚɪɬɵ ɒɭɯɚɪɬɚ ɦɧɨɝɨɩɚɪɚɦɟɬɪɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɜɨɞɢɥɢ ɰɟɧɬɪɢɪɨɜɚɧɢɟ 

ɢ ɧɨɪɦɢɪɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ʉɨɦɛɢɧɚɰɢɹ ɰɟɧɬɪɢɪɨɜɚɧɢɹ ɢ ɧɨɪɦɢɪɨɜɚɧɢɹ 
ɩɨ ɫɬɨɥɛɰɚɦ ɧɚɡɵɜɚɟɬɫɹ ɚɜɬɨɲɤɚɥɢɪɨɜɚɧɢɟɦ ДθЖ. Ⱥɜɬɨɲɤɚɥɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɩɪɢɦɟɧɹɥɢ, ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɩɨ ɲɤɚɥɟ ɛɥɨɤɨɜ ɞɚɧɧɵɯ. ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɤɚɠɞɨɝɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 
ɮɨɪɦɢɪɨɜɚɥɢ ɨɞɧɨɪɨɞɧɵɣ ɛɥɨɤ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɚɥ ɜɵɛɨɪɤɭ ɢɡɦɟɪɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɧɢɬɨɪɢɧɝɚ 
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ɋȿɄɐɂə 17. ɋɈȼɊȿɆȿɇɇȺə ɇȿɎɌȿɉɊɈɆɕɋɅɈȼȺə ɌȿɏɇɂɄȺ ɂ ȿȿ 
ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ. 

ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ (ɬɚɛɥ.), xj.
 Ⱦɥɹ ɤɚɠɞɨɣ ɜɵɛɨɪɤɢ ɜɵɱɢɫɥɹɥɢ ɜɵɛɨɪɨɱɧɨɟ ɫɪɟɞɧɟɟ, m, ɢ ɫɬɚɧɞɚɪɬɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ ɜɵɛɨɪɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɧɢɬɨɪɢɧɝɚ, d. Ɂɚɬɟɦ ɩɪɨɜɨɞɢɥɢ ɪɚɫɱɟɬ ɚɜɬɨɲɤɚɥɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ 
ɩɚɪɚɦɟɬɪɨɜ ɦɨɧɢɬɨɪɢɧɝɚ, x´j, ɩɨ ɮɨɪɦɭɥɟμ 

  dmxx jj / ,       

ɤɨɬɨɪɵɟ ɧɚɧɨɫɢɥɢ ɧɚ ɤɚɪɬɭ (ɪɢɫ. 1). 
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 
ɂɡ ɞɚɧɧɵɯ ɤɚɪɬɵ (ɪɢɫ.) ɜɢɞɧɨ, ɱɬɨ ɞɜɟ ɬɨɱɤɢ (ɜ βζθ0 ɦɢɧ ɢ βηβ0 ɦɢɧ) ɩɨ ɚɛɫɨɥɸɬɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜɵɲɥɢ 

ɡɚ ɩɪɟɞɟɥ β ( – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ) ɢ ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚ ɧɢɯ ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ. Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɯɨɞɹɬɫɹ ɜ ɫɬɚɬɢɱɟɫɤɢ ɭɩɪɚɜɥɹɟɦɨɦ ɫɨɫɬɨɹɧɢɢ. 

 

 

Ɋɢɫ. Ʉɨɧɬɪɨɥɶɧɚɹ ɤɚɪɬɚ ɒɭɯɚɪɬɚ 
 
ȼɵɜɨɞɵ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɲɤɚɥɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜɨɡɦɨɠɧɨ 

ɩɪɢɜɟɞɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤ ɨɞɧɨɣ ɲɤɚɥɟ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɡɧɨɩɚɪɚɦɟɬɪɨɜɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɨɞɧɨɣ ɤɚɪɬɟ ɒɭɯɚɪɬɚ. 
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ɋɌȺɌɂɋɌɂɑȿɋɄɂɃ ɄɊɂɌȿɊɂɃ ɂɁɆȿɇȿɇɂə ȽɂȾɊȺȼɅɂɑȿɋɄɈȽɈ ɊȿɀɂɆȺ ɇȺ 
ɍɑȺɋɌɄȿ ɇȿɎɌȿɉɊɈȼɈȾȺ 

Ⱥ.Ƚ. Ɂɚɪɭɛɢɧ, Ʌ.ɏ. Ɍɸɥɶɤɢɧ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝΝɞɨɰɟɧɬ,ΝȺέȽέΝɁɚɪɭɛɢɧ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ɉɪɨɛɥɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢ ɞɨɫɬɨɜɟɪɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɜ 
ɧɟɮɬɟɩɪɨɜɨɞɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ Д1Ж. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɧɨɜɵɣ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɢɡɦɟɧɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɧɚ ɭɱɚɫɬɤɟ 
ɧɟɮɬɟɩɪɨɜɨɞɚ. Ɉɬɥɢɱɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɤɪɢɬɟɪɢɹ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɩɪɢɝɨɞɟɧ ɤɚɤ ɞɥɹ 
ɫɬɚɰɢɨɧɚɪɧɵɯ, ɬɚɤ ɢ ɞɥɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɟɮɬɟɩɪɨɜɨɞɚ. Ⱦɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɨɬɧɨɫɢɬɫɹ ɤ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɢ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɨ ɩɚɪɚɦɟɬɪɚɯ ɪɚɛɨɬɵ ɧɟɮɬɟɩɪɨɜɨɞɚ, 
ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɫɢɫɬɟɦɭ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɤɨɧɬɪɨɥɹ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ 


