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ɋɨɯɪɚɧɟɧɢɟ ɫɩɥɨɲɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɤɨɪɩɭɫɚ ɪɚɤɟɬɧɨɝɨ ɬɜɟɪɞɨɬɨɩɥɢɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ (ɊȾɌɌ) 
ɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɬɫɟɤɨɜ, ɦɟɬɚɟɦɵɯ ɩɪɨɞɭɤɬɚɦɢ ɞɟɬɨɧɚɰɢɢ, 
ɦɚɥɨɜɟɪɨɹɬɧɨ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɪɚɠɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɊȾɌɌ, 
ɦɟɬɚɟɦɵɯ ɩɪɨɞɭɤɬɚɦɢ ɞɟɬɨɧɚɰɢɢ ɡɚɪɹɞɨɜ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ. ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɜɟɥɢɱɢɧɵ 
ɞɚɜɥɟɧɢɹ ɜɨ ɮɪɨɧɬɟ ɭɞɚɪɧɨɣ ɜɨɥɧɵ, ɜɨɡɧɢɤɚɸɳɟɣ ɜ ɧɚɪɭɠɧɨɦ ɫɥɨɟ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɭɞɚɪɟ 
ɨɫɤɨɥɤɨɜ ɨɛɨɥɨɱɤɢ ɡɚɪɹɞɚ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚμ ɬɜɟɪɞɨɟ ɪɚɤɟɬɧɨɟ ɬɨɩɥɢɜɨ, ɭɞɚɪɧɨ-ɜɨɥɧɨɜɨɟ ɢɧɢɰɢɢɪɨɜɚɧɢɟ, ɞɟɬɨɧɚɰɢɹ, 
ɹɞɟɪɧɵɣ ɛɨɟɩɪɢɩɚɫ, ɚɜɚɪɢɣɧɵɣ ɜɡɪɵɜ. 
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ɇɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɸɬ ɫɬɪɚɧɵ, ɧɟ ɹɜɥɹɸɳɢɟɫɹ ɱɥɟɧɚɦɢ ɬɚɤ 
ɧɚɡɵɜɚɟɦɨɝɨ «əɞɟɪɧɨɝɨ ɤɥɭɛɚ», ɤɨɬɨɪɵɟ ɫɨɡɞɚɥɢ ɫɜɨɣ ɹɞɟɪɧɵɣ ɩɨɬɟɧɰɢɚɥ ɢɥɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɩɨɪɨɝɟ ɟɝɨ ɫɨɡɞɚɧɢɹ (ɂɡɪɚɢɥɶ, ɂɧɞɢɹ, ɉɚɤɢɫɬɚɧ, ɘɠɧɚɹ Ʉɨɪɟɹ, ɄɇȾɊ, 
ɂɪɚɧ ɢ ɞɪɭɝɢɟ). Ȼɨɥɟɟ ɞɜɚɞɰɚɬɢ ɫɬɪɚɧ ɨɛɥɚɞɚɸɬ ɪɚɤɟɬɧɵɦ ɨɪɭɠɢɟɦ ɫɩɨɫɨɛɧɵɦ ɧɟɫɬɢ 
ɹɞɟɪɧɵɟ ɡɚɪɹɞɵ Д1Ж. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɞɨɥɹ ɦɨɛɢɥɶɧɵɯ ɩɭɫɤɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɧɚɡɟɦɧɨɝɨ 
ɛɚɡɢɪɨɜɚɧɢɹ ɷɬɢɯ ɫɬɪɚɧ ɨɫɧɚɳɟɧɚ ɛɚɥɥɢɫɬɢɱɟɫɤɢɦɢ ɪɚɤɟɬɚɦɢ (ɪɢɫ. 1) ɫ 
ɬɜɟɪɞɨɬɨɩɥɢɜɧɵɦɢ ɪɚɤɟɬɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ (ɊȾɌɌ).  

Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɨɛɫɬɚɧɨɜɤɚ ɜ ɏɏI ɜɟɤɟ ɛɵɥɚ ɢ ɛɭɞɟɬ ɫɨɩɪɹɠɟɧɚ ɫ ɜɨɨɪɭɠɟɧɧɵɦɢ 
ɤɨɧɮɥɢɤɬɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ɇɚɩɪɢɦɟɪ, ɂɧɞɢɹ ɢ ɉɚɤɢɫɬɚɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɧɚɪɚɳɢɜɚɸɬ ɹɞɟɪɧɵɣ ɩɨɬɟɧɰɢɚɥ ɢ ɪɚɡɜɢɜɚɸɬ ɫɪɟɞɫɬɜɚ ɞɨɫɬɚɜɤɢ ɹɞɟɪɧɨɝɨ ɨɪɭɠɢɹ (əɈ). 
Ɉɩɵɬ ɩɨɫɥɟɞɧɟɝɨ ɜɨɨɪɭɠɟɧɧɨɝɨ ɤɨɧɮɥɢɤɬɚ (β01λ ɝ.) ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɢɡɤɨɦ ɩɨɪɨɝɟ 
ɩɟɪɟɯɨɞɚ ɨɬ ɩɪɢɝɪɚɧɢɱɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɤ ɩɨɥɧɨɦɚɫɲɬɚɛɧɵɦ ɛɨɟɜɵɦ ɞɟɣɫɬɜɢɹɦ ДβЖ. ȼ 
ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ, ɩɨ ɨɰɟɧɤɚɦ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɟɪɬɧɵɯ ɰɟɧɬɪɨɜ, ɜ ɚɪɫɟɧɚɥɟ ɂɧɞɢɢ ɨɬ λ0 
ɞɨ 1β0 ɟɞɢɧɢɰ əɈ, ɭ ɉɚɤɢɫɬɚɧɚ – ɨɬ γ5 ɞɨ 70 ɢ ɜɫɟ ɷɬɨ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɫɪɟɞɫɬɜɨ 
ɪɟɲɟɧɢɹ ɜɨɟɧɧɵɯ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɜɨɣɫɤɚ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ ɜɵɩɨɥɧɢɬɶ ɫ ɨɛɵɱɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɩɨɪɚɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɡɚɯɜɚɬɚ ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ ɢɧɢɰɢɚɬɢɜɵ ɢ ɭɫɬɪɚɲɟɧɢɹ 
[3]. ȼɟɪɨɹɬɧɨɫɬɶ ɜɨɣɧɵ ɧɚ Ʉɨɪɟɣɫɤɨɦ ɩɨɥɭɨɫɬɪɨɜɟ ɫɟɝɨɞɧɹ ɬɚɤɠɟ ɜɵɲɟ, ɱɟɦ ɡɚ 
ɩɨɫɥɟɞɧɢɟ 60 ɥɟɬ [4]. ɋɢɬɭɚɰɢɹ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ, ɩɪɢɱɟɦ ɩɨɥɢɬɢɱɟɫɤɨɝɨ ɢ 
ɞɢɩɥɨɦɚɬɢɱɟɫɤɨɝɨ. Ʉɨɧɟɱɧɨ, ɚɦɟɪɢɤɚɧɫɤɢɣ ɩɪɟɜɟɧɬɢɜɧɵɣ ɹɞɟɪɧɵɣ ɭɞɚɪ ɩɨ ɄɇȾɊ 
ɦɚɥɨɜɟɪɨɹɬɟɧ, ɩɨɫɤɨɥɶɤɭ ɜ ȼɚɲɢɧɝɬɨɧɟ ɨɫɨɡɧɚɸɬ ɪɢɫɤ ɫɩɪɨɜɨɰɢɪɨɜɚɬɶ ɹɞɟɪɧɵɣ 
ɤɨɧɮɥɢɤɬ, ɧɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɩɨɪɚɠɟɧɢɟ ɩɭɫɤɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ ɢ ɪɚɤɟɬ ɨɛɵɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ ɢ ɬɚɤɬɢɱɟɫɤɨɣ ɚɜɢɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɤɪɵɥɚɬɵɦɢ ɪɚɤɟɬɚɦɢ ɦɨɪɫɤɨɝɨ ɛɚɡɢɪɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɩɪɨɜɨɞɢɦɨɣ ɨɩɟɪɚɰɢɢ ɧɚ 
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ɬɟɚɬɪɟ ɜɨɟɧɧɵɯ ɞɟɣɫɬɜɢɣ Д5Ж. ȼɨɡɦɨɠɧɨ ɩɨɪɚɠɟɧɢɟ ɢɥɢ ɧɚɪɭɲɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɩɨɞɨɛɧɵɯ ɪɚɤɟɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɞɢɜɟɪɫɢɨɧɧɨ-ɪɚɡɜɟɞɵɜɚɬɟɥɶɧɵɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹɦɢ Д6Ж. 

Ɉɫɬɪɨ ɫɬɨɢɬ ɩɪɨɛɥɟɦɚ ɬɟɯɧɢɱɟɫɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɪɚɤɟɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɫ ɹɞɟɪɧɵɦɢ 
ɛɨɟɩɪɢɩɚɫɚɦɢ (əȻɉ), ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɛɨɟɜɨɦ ɫɨɫɬɚɜɟ ɚɪɦɢɣ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɝɨɫɭɞɚɪɫɬɜ. Ɍɚɤɠɟ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɫɧɢɠɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɥɢɱɧɵɦ ɫɨɫɬɚɜɨɦ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɦ əɈ ɢ ɧɨɫɢɬɟɥɢ ɫ ɧɢɦ, 
ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɹɞɟɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɞɟɣɫɬɜɢɣ. ȼ ɪɚɡɝɚɪ «ɯɨɥɨɞɧɨɣ ɜɨɣɧɵ» ɜ 1λ85 ɝ. ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɎɊȽ (ɛɚɡɚ ɋɒȺ) ɩɪɨɢɡɨɲɟɥ ɜɡɪɵɜ ɬɜɟɪɞɨɬɨɩɥɢɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɪɚɤɟɬɵ «ɉɟɪɲɢɧɝ-β» 
ɛɟɡ ɛɨɟɜɨɝɨ ɨɫɧɚɳɟɧɢɹ, ɧɨ ɪɹɞɨɦ ɧɚɯɨɞɢɥɢɫɶ ɩɨɞɨɛɧɵɟ ɪɚɤɟɬɵ ɫ ɹɞɟɪɧɵɦɢ 
ɛɨɟɝɨɥɨɜɤɚɦɢ Д6, 7]. 

 
Ɋɢɫɭɧɨɤ 1 – Ȼɚɥɥɢɫɬɢɱɟɫɤɢɟ ɪɚɤɟɬɵ ɧɚɡɟɦɧɨɝɨ ɛɚɡɢɪɨɜɚɧɢɹμ ɚ – ɄɇȾɊν ɛ – ɂɧɞɢɹν ɜ – ɉɚɤɢɫɬɚɧ 

[Ground-based ballistic missiles: a – DPR Korea; b – India; c – Pakistan] 
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ȼ ɢɬɨɝɟ ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɵɯ ɢɫɯɨɞɨɜ ɩɪɢ 
ɧɟɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɞɟɫɬɪɭɤɬɢɜɧɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ ɞɥɹ ɞɚɧɧɨɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɉɰɟɧɤɚ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɛɨɟɜɨɝɨ ɨɫɧɚɳɟɧɢɹ ɪɚɤɟɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɤɢɧɟɬɢɱɟɫɤɢɯ 
ɭɞɚɪɧɢɤɨɜ ɩɨ ɡɚɪɹɞɭ ɬɜɟɪɞɨɝɨ ɪɚɤɟɬɧɨɝɨ ɬɨɩɥɢɜɚ (ɌɊɌ) ɦɨɠɟɬ ɛɵɬɶ ɫɜɟɞɟɧɚ ɤ ɨɰɟɧɤɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ (Ɍɋ) əȻɉ ɩɭɬɟɦ ɜɵɱɢɫɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ Pj ɧɚɯɨɠɞɟɧɢɹ 
ɫɢɫɬɟɦɵ ɜ ɬɨɦ ɢɥɢ ɢɧɨɦ ɫɨɫɬɨɹɧɢɢ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɥɨɝɢɤɨ-ɦɟɬɪɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ Ɍɋ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɪɢɬɟɪɢɢ 
ɧɚɞɟɠɧɨɫɬɢ ɢɥɢ ɤɪɢɬɟɪɢɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ əȻɉ. Ʌɨɝɢɱɟɫɤɢɣ ɷɬɚɩ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɢɫɤɥɸɱɟɧɢɟ ɢɡ ɤɥɚɫɫɨɜ ɫɨɫɬɨɹɧɢɹ, ɩɪɢɡɧɚɤɢ ɤɨɬɨɪɵɯ ɥɨɝɢɱɟɫɤɢ ɨɬɪɢɰɚɸɬɫɹ, ɚ 
ɦɟɬɪɢɱɟɫɤɢɣ ɷɬɚɩ ɩɨɡɜɨɥɢɬ ɪɚɫɫɱɢɬɚɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɤ 
ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɥɚɫɫɭ ɫɨɫɬɨɹɧɢɹ.  

Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɫ ɬɜɟɪɞɨɬɨɩɥɢɜɧɵɦɢ ɞɜɢɝɚɬɟɥɶɧɵɦɢ 
ɭɫɬɚɧɨɜɤɚɦɢ ɪɚɤɟɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɞɥɹ əȻɉ, ɹɜɥɹɟɬɫɹ ɭɞɚɪɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɞɟɣɫɬɜɢɟɦ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɢ ɪɚɡɝɨɧɹɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɤɨɧɫɬɪɭɤɰɢɢ Д5Ж. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɪɚɠɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ. 

ȼ ɦɨɦɟɧɬ ɜɨɡɞɟɣɫɬɜɢɹ ɭɞɚɪɧɢɤɚ (ɨɫɤɨɥɨɤ, ɩɭɥɹ) ɩɨ ɡɚɪɹɞɭ ɌɊɌ ɜ ɧɟɦ (ɬɨɩɥɢɜɟ) 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɭɞɚɪɧɚɹ ɜɨɥɧɚ (ɍȼ). ɌɊɌ ɡɚ ɮɪɨɧɬɨɦ ɍȼ ɧɚɯɨɞɢɬɫɹ ɜ ɫɠɚɬɨɦ 
ɫɨɫɬɨɹɧɢɢ. Ⱦɢɚɦɟɬɪ ɡɨɧɵ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɢɚɦɟɬɪɨɦ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ 
ɭɞɚɪɧɢɤɚ ɫ ɌɊɌ, ɝɥɭɛɢɧɚ – ɬɨɥɳɢɧɨɣ ɨɫɤɨɥɤɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɠɚɬɢɹ – ɫɤɨɪɨɫɬɶɸ 
ɭɞɚɪɧɢɤɚ, ɟɝɨ ɦɚɬɟɪɢɚɥɨɦ ɢ ɫɜɨɣɫɬɜɚɦɢ ɬɨɩɥɢɜɚ. ȼ ɫɠɚɬɨɦ ɬɨɩɥɢɜɟ ɜɨɡɧɢɤɚɸɬ ɨɱɚɝɢ 
ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ – «ɝɨɪɹɱɢɟ ɬɨɱɤɢ». ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɠɚɬɢɹ ɌɊɌ ɜɨɡɛɭɠɞɚɸɬɫɹμ ɞɟɬɨɧɚɰɢɹν ɜɡɪɵɜɧɨɟ ɝɨɪɟɧɢɟν 
ɩɨɫɥɨɣɧɨɟ ɝɨɪɟɧɢɟν ɪɚɡɪɭɲɟɧɢɟ ɡɚɪɹɞɚ. ɇɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɜɨɡɛɭɠɞɟɧɢɹ ɜɡɪɵɜɱɚɬɨɝɨ 
ɩɪɟɜɪɚɳɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɠɚɬɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ «ɝɨɪɹɱɢɯ ɬɨɱɟɤ», ɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬ ɫɬɪɭɤɬɭɪɵ ɌɊɌ ɢ ɪɚɡɦɟɪɨɜ ɡɨɧɵ ɫɠɚɬɢɹ. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɢɧɢɰɢɢɪɭɸɳɟɣ ɍȼ ɞɥɹ ɨɞɧɨɝɨ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɜ 
ɫɬɚɬɶɟ Д5Ж ɨɛɪɚɡɰɨɜ ɝɢɩɨɬɟɬɢɱɟɫɤɨɝɨ ɌɊɌ, ɞɢɚɩɚɡɨɧ ɦɟɯɚɧɢɱɟɫɤɢɯ, ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɢ 
ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɨɬɨɪɨɝɨ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɩɨ ɦɚɬɟɪɢɚɥɚɦ ɪɚɛɨɬ Дλ-14Ж. ȼ ɤɚɱɟɫɬɜɟ 
ɭɞɚɪɧɢɤɚ ɩɪɢɧɹɬ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɨɫɤɨɥɨɤ ɢɡ ȺɆɝ-6.  

 
Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ДRОЬЮХЭs of calculation] 

ȼɢɞ ɩɪɟɜɪɚɳɟɧɢɹ*
 

d0, 

ɦɦ 

u0, 

ɦ/ɫ 

P, 

Ɇɇ/ɦ2 

u 

ɦ/ɫ 

ɞɟɬɨɧɚɰɢɹ 
20 630 1370 593 

30 490 906 462 

ɝɨɪɟɧɢɟ 
20 580 1195 550 

30 430 705 406 
*Ɂɞɟɫɶ d0 – ɞɢɚɦɟɬɪ ɭɞɚɪɧɢɤɚ (ɨɫɤɨɥɤɚ)ν u0 – ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɭɞɚɪɚν  

P – ɞɚɜɥɟɧɢɟ ɜɨ ɮɪɨɧɬɟ ɍȼν u – ɫɤɨɪɨɫɬɶ ɍȼ 

 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɞɢɚɦɟɬɪɚ ɨɫɤɨɥɤɚ ɩɚɪɚɦɟɬɪɵ ɍȼ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ. 

ȼ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɫɨɯɪɚɧɟɧɢɟ ɫɩɥɨɲɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɤɨɪɩɭɫɚ ɊȾɌɌ ɢ 
ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɬɫɟɤɨɜ, ɦɟɬɚɟɦɵɯ ɩɪɨɞɭɤɬɚɦɢ ɞɟɬɨɧɚɰɢɢ 
ɡɚɪɹɞɚ ɌɊɌ, ɦɚɥɨɜɟɪɨɹɬɧɨ Д5Ж, ɜ ɫɜɹɡɢ, ɫ ɱɟɦ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɞɢɚɩɚɡɨɧ ɜɨɡɦɨɠɧɵɯ 
ɫɤɨɪɨɫɬɟɣ ɨɫɤɨɥɤɨɜ (ɮɪɚɝɦɟɧɬɨɜ). ȼ ɪɚɛɨɬɟ Д15Ж ɩɪɟɞɥɨɠɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɞɟɬɨɧɚɰɢɢ ɡɚɪɹɞɚ ɜ ɤɨɪɩɭɫɟ, ɩɨɡɜɨɥɹɸɳɚɹ ɨɩɪɟɞɟɥɹɬɶ ɫɤɨɪɨɫɬɶ ɦɟɬɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɠɢɞɚɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɨɫɤɨɥɤɨɜ 
ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ λ50÷5600 ɦ/ɫ, ɚ ɦɚɫɫɚ ɨɫɤɨɥɤɨɜ ɫɨɫɬɚɜɢɬ ɨɬ 0,β ɞɨ 10 ɤɝ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɪɢ ɜɚɪɢɚɧɬɚ ɮɨɪɦ ɨɛɨɥɨɱɟɤ ɫ ɡɚɪɹɞɨɦμ ɩɥɚɫɬɢɧɚ ɜ ɬɪɭɛɟν ɰɢɥɢɧɞɪν 
ɫɮɟɪɚ (ɪɢɫ. β). ȼɵɞɟɥɢɦ ɷɥɟɦɟɧɬɚɪɧɵɣ ɫɥɨɣ, ɪɚɞɢɭɫ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ R (ɞɥɹ ɩɥɚɫɬɢɧɵ ɜ 
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ɬɪɭɛɟ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɞɨ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ), ɚ ɬɨɥɳɢɧɚ – dR. 

ɉɭɫɬɶ ɜ ɤɚɤɨɣ-ɬɨ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɞɟɬɨɧɚɰɢɹ ɡɚɤɨɧɱɢɥɚɫɶ (ɦɝɧɨɜɟɧɧɚɹ ɞɟɬɨɧɚɰɢɹ) ɢ 

ɧɚɱɚɥɫɹ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ. Ɇɟɬɚɟɦɵɦ ɷɥɟɦɟɧɬɚɦ, ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ 
ɩɪɢ ɞɪɨɛɥɟɧɢɢ ɨɛɨɥɨɱɤɢ, ɫɨɨɛɳɚɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ v0. ɉɪɢɦɟɦ ɞɨɩɭɳɟɧɢɟ, ɱɬɨ 
ɫɤɨɪɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ (ɉȼ), ɩɪɢɥɟɝɚɸɳɢɯ ɞɨ ɷɬɨɝɨ ɤ ɨɛɨɥɨɱɤɟ 
ɢɡɧɭɬɪɢ, ɛɭɞɟɬ ɪɚɜɧɚ vɩɜ = v0 . Ⱦɥɹ ɜɧɭɬɪɟɧɧɢɯ ɫɥɨɟɜ ɷɬɚ ɫɤɨɪɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ ɤ ɰɟɧɬɪɭ 
ɢɥɢ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɡɚɪɹɞɚ ɞɨ ɧɭɥɹ. 

ȼ ɦɨɦɟɧɬ ɪɚɡɪɭɲɟɧɢɹ ɨɛɨɥɨɱɤɢ ɜɧɭɬɪɢ ɪɚɫɲɢɪɹɸɳɢɯɫɹ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ, ɩɨɞɱɢɧɟɧɧɨɟ ɡɚɤɨɧɭ 
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0

0

n

ɉɉ
R

R
vv 








   (1) 

 

ɝɞɟ n = 1 ɩɪɢ ɥɢɧɟɣɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɫɤɨɪɨɫɬɢν n = 2 ɩɪɢ ɩɚɪɚɛɨɥɢɱɟɫɤɨɦν  
R0 – ɪɚɞɢɭɫ ɢɫɯɨɞɧɨɝɨ ɡɚɪɹɞɚ (ɞɥɹ ɩɥɨɫɤɨɣ ɫɢɦɦɟɬɪɢɢ – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɫɥɨɹ ɡɚɪɹɞɚ). 

 

 
Ɋɢɫɭɧɨɤ β – Ɏɨɪɦɵ ɨɛɨɥɨɱɟɤ ɫ ɡɚɪɹɞɨɦμ ɚ – ɩɥɚɫɬɢɧɚ ɜ ɬɪɭɛɟν ɛ – ɰɢɥɢɧɞɪν ɜ – ɫɮɟɪɚ 

[Shell shapes with charge: a – plate in the pipe; b – cylinder; c – sphere] 

 

ȼ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ ɡɚɪɹɞɟ ɨɩɪɟɞɟɥɢɦ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ dEɩɜ 

ɪɚɫɲɢɪɹɸɳɢɯɫɹ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ, ɡɚɤɥɸɱɟɧɧɵɯ ɜ ɷɥɟɦɟɧɬɚɪɧɨɦ ɫɥɨɟ ɬɨɥɳɢɧɨɣ dR, 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ R (ɬɨɪɰɟɜɵɦ ɪɚɡɥɟɬɨɦ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɩɪɟɧɟɛɪɟɝɚɟɦ) 
 

 ,
2

2

ɉȼɉȼ
ɉȼ

dmv
dE    (2) 

 

ɝɞɟ dmɩɜ – ɦɚɫɫɚ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ, ɡɚɤɥɸɱɟɧɧɚɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɷɥɟɦɟɧɬɚɪɧɨɦ 
ɫɥɨɟ. 

Ⱦɥɹ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦ ɨɛɨɥɨɱɤɢ ɡɚɪɹɞɚ (ɩɥɚɫɬɢɧɚ ɜ ɬɪɭɛɟ, ɰɢɥɢɧɞɪ, ɫɮɟɪɚ)μ 
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  (3) 

 

ɝɞɟ ρɩɜ – ɩɥɨɬɧɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ.ππ 
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Ⱦɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ ɫ ɭɱɟɬɨɦ (1) ɢ (γ), ɩɪɢɧɢɦɚɹ  
ρɩɜ = ρɜɜ  
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ɂɧɬɟɝɪɢɪɭɹ ɜɵɪɚɠɟɧɢɟ (4) ɢ ɩɪɨɜɟɞɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɨɥɭɱɢɦ 

 

 

(5) 
 

 

ɝɞɟ m*
ɜɜ = mɜɜ /(n+1) – ɦɚɫɫɚ ɱɚɫɬɢ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ, ɭɫɤɨɪɹɸɳɢɯ ɨɛɨɥɨɱɤɭ ɡɚɪɹɞɚν  

mɜɜ = π R0 
2
 ρɜɜ . 

Ⱥɧɚɥɨɝɢɱɧɨ ɞɥɹ ɩɥɨɫɤɨɣ ɫɢɦɦɟɬɪɢɢμ 
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ɉɪɟɧɟɛɪɟɝɚɹ ɩɨɬɟɪɟɣ ɷɧɟɪɝɢɢ ɧɚ ɞɪɨɛɥɟɧɢɟ ɢ ɞɟɮɨɪɦɚɰɢɸ ɨɛɨɥɨɱɤɢ ɡɚɪɹɞɚ, 
ɡɚɩɢɲɟɦ ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɨɛɨɥɨɱɤɢ ɢ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ 
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ɝɞɟ Pɩɜ ɢ Sɩɜ – ɞɚɜɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ, ɭɫɤɨɪɹɸɳɢɯ ɨɛɨɥɨɱɤɭ, ɢ ɩɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ 
ɨɛɨɥɨɱɤɢ ɫ ɩɪɨɞɭɤɬɚɦɢ ɜɡɪɵɜɚ. 

ɉɪɢ ɦɝɧɨɜɟɧɧɨɣ ɞɟɬɨɧɚɰɢɢ 
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ɝɞɟ k – ɩɨɤɚɡɚɬɟɥɶ ɢɡɨɷɧɬɪɨɩɵ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢν D – ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢν N = 1,2,3 

ɞɥɹ ɩɥɚɫɬɢɧɵ, ɰɢɥɢɧɞɪɚ ɢ ɫɮɟɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ȼɜɟɞɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɟɪɟɦɟɧɧɵɟμ 
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Ɂɞɟɫɶ S0 – ɧɚɱɚɥɶɧɚɹ ɩɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɨɛɨɥɨɱɤɢ ɢ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ. 
ɉɨɞɫɬɚɜɥɹɹ (λ) ɜ (8) ɫ ɭɱɟɬɨɦ (10), ɩɨɥɭɱɢɦ 
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ɝɞɟ n1 ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹμ 1/(βn + 1) – ɩɥɚɫɬɢɧɚν 1/(n + 1) – ɰɢɥɢɧɞɪν γ/(βn + 3) – ɫɮɟɪɚ. 
ɂɧɬɟɝɪɢɪɨɜɚɧɢɟ ɭɪɚɜɧɟɧɢɹ (11) ɞɚɟɬ ɨɛɳɟɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɨɛɨɥɨɱɤɢ 
 

  ,1 10  nDv    (12) 

 

ɝɞɟ ȝ – ɩɚɪɚɦɟɬɪ ɡɚɪɹɞɚ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɢɩɚ ɞɪɨɛɥɟɧɢɹ ɨɛɨɥɨɱɤɢ, ɩɨɤɚɡɚɬɟɥɹ 
ɢɡɨɷɧɬɪɨɩɵ ɢ ɮɨɪɦɵ ɡɚɪɹɞɚ. 

ȿɫɥɢ ɨɛɨɥɨɱɤɚ ɬɨɧɤɚɹ, ɬɨ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɫɬɪɟɦɢɬɫɹ ɤ ɩɪɟɞɟɥɶɧɨɦɭ. 
ɉɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɫɤɨɥɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɡɚɪɹɞɚ ɢ ɯɚɪɚɤɬɟɪɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɞɪɨɛɥɟɧɢɹ ɟɝɨ ɨɛɨɥɨɱɤɢ. ɉɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɞɪɨɛɥɟɧɢɢ  

 

 (13) 
 

 

Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɨ ɮɪɨɧɬɟ ɭɞɚɪɧɨɣ ɜɨɥɧɵ, 
ɜɨɡɧɢɤɚɸɳɟɣ ɜ ɧɚɪɭɠɧɨɦ ɫɥɨɟ ɨɛɨɥɨɱɤɢ əȻɉ ɩɪɢ ɭɞɚɪɟ ɮɪɚɝɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 
ɊȾɌɌ ɩɪɟɜɵɲɚɟɬ β0 Ƚɉɚ. Ɉɠɢɞɚɟɦɵɣ ɢɫɯɨɞ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ – 

ɚɜɚɪɢɣɧɵɣ ɧɟɚɤɬɢɜɧɵɣ ɜɡɪɵɜ (ɪɚɡɪɭɲɟɧɢɟ əȻɉ) ɫ ɜɨɡɦɨɠɧɵɦ ɪɚɡɜɢɬɢɟɦ ɩɨɠɚɪɚ.  
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɦɩɥɟɤɫ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɫɥɭɱɚɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɢɫɯɨɞɨɜ ɞɥɹ ɧɚɲɟɣ ɬɟɪɪɢɬɨɪɢɢ 
ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɞɨɛɧɵɯ ɢɧɰɢɞɟɧɬɨɜ ɭ ɝɪɚɧɢɰ ɊɎ.  
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Abstract – The continuity preservation of the rocket solid-propellant engine body elements and 

the intermediate compartments construction units thrown by detonation products is unlikely. The 

paper considers damaging effect of the construction units of the rocket solid-propellant engine, 

thrown by the detonation products of different form fillers. The pressure in the shock-wave front 

arising in the outer plant layer upon impact by filler shell fragments is estimated. 
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