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ɋɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɫɪɟɞɫɬɜ ɡаɳɢɬɵ ɩɨɞɜɢɠɧɵɯ ɹɞɟɪɧɨ- ɢ ɪаɞɢаɰɢɨɧɧɨ ɨɩаɫɧɵɯ ɨɛɴɟɤɬɨɜ 
(əɊɈɈ) ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɤɢɧɟɬɢчɟɫɤɢɯ ɭɞаɪɧɢɤɨɜ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɡа ɫчɟɬ 
ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ ɦаɬɟɪɢаɥɨɜ, ɢɫɩɨɥɶɡɨɜаɧɢɹ ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɪаɡɧɟɫɟɧɧɵɦɢ 
ɢ ɪаɡɧɨɨɪɢɟɧɬɢɪɨɜаɧɧɵɦɢ ɫɥɨɹɦɢ, ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɜɨɣɫɬɜ ɪɢɤɨɲɟɬа, ɩɪɟɥɨɦɥɟɧɢɹ 
ɬɪаɟɤɬɨɪɢɢ ɭɞаɪɧɢɤа ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɟɝɪаɞɵ. ȼ ɫɬаɬɶɟ ɩɪɟɞɫɬаɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ 
ɪɟɡɭɥɶɬаɬɵ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɧаɩɪаɜɥɟɧɧɵɯ ɧа ɩɪɢɧɹɬɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-

ɬɟɯɧɢчɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɪɟаɥɢɡɭɸɳɢɯ ɪаɡɥɢчɧɵɟ ɩɪɢɧɰɢɩɵ ɡаɳɢɬɵ ɩɨɞɜɢɠɧɵɯ əɊɈɈ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜа: ɨɛɵчɧɵɟ ɫɪɟɞɫɬɜа ɩɨɪаɠɟɧɢɹ, ɤɢɧɟɬɢчɟɫɤɢɟ ɭɞаɪɧɢɤɢ, ɡаɳɢɬɧɵɣ ɷɤɪаɧ, 
ɹɞɟɪɧɨ- ɢ ɪаɞɢаɰɢɨɧɧɨ ɨɩаɫɧɵɣ ɨɛɴɟɤɬ. 
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ɉɪɢɧɹɬа ɤ ɩɭɛɥɢɤаɰɢɢ 01.03.2019 
 

ɉɪɨɛɥɟɦа ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɫɪɟɞɫɬɜ ɡаɳɢɬɵ ɩɨɞɜɢɠɧɵɯ ɹɞɟɪɧɨ- ɢ ɪаɞɢаɰɢɨɧɧɨ 
ɨɩаɫɧɵɯ ɨɛɴɟɤɬɨɜ (əɊɈɈ) ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɵчɧɵɯ ɫɪɟɞɫɬɜ ɩɨɪаɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦа 
аɤɬɭаɥɶɧɨɣ, ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɮаɤɬɨɪаɦɢ: ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ 
ɫɬɨɣɤɨɫɬɶɸ ɢɥɢ ɩɨɥɧɵɦ ɨɬɫɭɬɫɬɜɢɟɦ ɫɪɟɞɫɬɜ ɡаɳɢɬɵ ɧа ɧɟɤɨɬɨɪɵɯ əɊɈɈ ɨɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɟɥɤɨɜɨɝɨ ɨɪɭɠɢɹ ɢ ɫɪɟɞɫɬɜ ɛɥɢɠɧɟɝɨ ɛɨɹ; ɩɨɫɬɨɹɧɧɵɦ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟɦ ɨɛɵчɧɵɯ ɫɪɟɞɫɬɜ ɩɨɪаɠɟɧɢɹ; ɧаɥɢчɢɟɦ ɭɝɪɨɡɵ ɬɟɪɪɨɪɢɫɬɢчɟɫɤɢɯ 
аɤɰɢɣ ɧа ɩɨɞɨɛɧɵɯ ɨɛɴɟɤɬаɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɪɟɥɤɨɜɨɝɨ ɨɪɭɠɢɹ; ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɨɛɟɫɩɟчɟɧɢɹ ɡаɳɢɬɵ əɊɈɈ ɧɟ ɬɨɥɶɤɨ ɨɬ ɰɟɥɟɧаɩɪаɜɥɟɧɧɨɝɨ ɞɟɫɬɪɭɤɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ, ɧɨ ɢ ɨɬ ɫɥɭчаɣɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɤɢɧɟɬɢчɟɫɤɢɯ ɭɞаɪɧɢɤɨɜ ɪаɡɥɢчɧɨɣ 
ɩɪɢɪɨɞɵ ɜ ɪɟɡɭɥɶɬаɬɟ ɧɟɲɬаɬɧɵɯ ɫɢɬɭаɰɢɣ. Ʉ ɧаɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪаɡɪаɛɨɬаɧɨ ɢ 
ɩɪɟɞɥɨɠɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢчɟɫɬɜɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɢчɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɪɟаɥɢɡɭɸɳɢɯ 
ɪаɡɥɢчɧɵɟ ɩɪɢɧɰɢɩɵ ɡаɳɢɬɵ ɨɛɴɟɤɬɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɤɢɧɟɬɢчɟɫɤɢɯ ɭɞаɪɧɢɤɨɜ. 
Ɉɞɧаɤɨ ɩɪɨɛɥɟɦа ɨɤɨɧчаɬɟɥɶɧɨ ɧɟ ɫɧɹɬа ɫ ɩɨɜɟɫɬɤɢ ɞɧɹ. Ⱦаɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜаɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɧаɩɪаɜɥɟɧɧɵ ɧа ɩɨɢɫɤ ɜɨɡɦɨɠɧɨɫɬɢ ɡаɳɢɬɵ ɨɛɴɟɤɬɨɜ ɩɨɫɪɟɞɫɬɜɨɦ 
ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ ɦаɬɟɪɢаɥɨɜ, ɢɫɩɨɥɶɡɨɜаɧɢɹ ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 
ɪаɡɧɟɫɟɧɧɵɦɢ ɢ ɪаɡɧɨɨɪɢɟɧɬɢɪɨɜаɧɧɵɦɢ ɫɥɨɹɦɢ, ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɜɨɣɫɬɜ ɪɢɤɨɲɟɬа, 
ɩɪɟɥɨɦɥɟɧɢɹ ɬɪаɟɤɬɨɪɢɢ ɭɞаɪɧɢɤа ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɟɝɪаɞɵ ɢ ɬ.ɞ. 

ȼ ɨɩɭɛɥɢɤɨɜаɧɧɵɯ ɪаɧɟɟ ɬɪɭɞаɯ Д1-7Ж ɛɵɥɢ ɩɪɟɞɫɬаɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬаɬɵ 
ɢɫɫɥɟɞɨɜаɧɢɣ, ɜɤɥɸчаɸɳɢɯ ɪаɡɪаɛɨɬɤɭ: ɨɪɝаɧɢɡаɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢчɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧаɩɪаɜɥɟɧɧɵɯ ɧа ɩɨɜɵɲɟɧɢɟ ɡаɳɢɳɟɧɧɨɫɬɢ ɩɨɞɜɢɠɧɨɝɨ аɝɪɟɝаɬа ɫ ɹɞɟɪɧɨɣ 
ɷɧɟɪɝɟɬɢчɟɫɤɨɣ ɭɫɬаɧɨɜɤɨɣ (əɗɍ) ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɭɞаɪɧɢɤɨɜ Д1-5]; 

ɦɟɬɨɞɢɤ ɨɰɟɧɤɢ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɪɟɝɥаɦɟɧɬɢɪɨɜаɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧа ɜɡɪɵɜɨɨɩаɫɧɵɣ 
ɨɛɴɟɤɬ ɫ əɗɍ Д6,7Ж. Ɍаɤ ɜ ɫɬаɬɶɟ Д1Ж ɪаɫɫɦɨɬɪɟɧа ɡаɞача ɜɵɛɨɪа ɤɪɢɬɟɪɢɹ ɨɰɟɧɤɢ 
ɫɬɨɣɤɨɫɬɢ ɦɨɛɢɥɶɧɨɝɨ ɨɛɴɟɤɬа ɫ ɡаɳɢɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɪɟɲɟɧɢɟ ɞɢɧаɦɢчɟɫɤɢɯ 
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ɤɨɧɬаɤɬɧɵɯ ɡаɞач ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɭɞаɪɧɢɤа ɰɢɥɢɧɞɪɢчɟɫɤɨɣ ɮɨɪɦɵ ɫ ɩɪɟɝɪаɞɨɣ ɩɨ 

ɧɨɪɦаɥɢ чɢɫɥɟɧɧɵɦɢ ɦɟɬɨɞаɦɢ ɩɪɟɞɫɬаɜɥɟɧɨ ɜ ɪаɛɨɬɟ Д2Ж. ȼ ɦɨɧɨɝɪаɮɢɢ Д3Ж ɩɨɞɪɨɛɧɨ 
ɢɫɫɥɟɞɭɟɬɫɹ ɩɥɨɫɤɨɟ ɞɜɢɠɟɧɢɟ аɛɫɨɥɸɬɧɨ ɬɜɟɪɞɨɝɨ ɭɞɥɢɧɟɧɧɨɝɨ ɭɞаɪɧɢɤа 
ɰɢɥɢɧɞɪɢчɟɫɤɨɣ ɮɨɪɦɵ ɩɪɢ ɩɪɨɛɢɜаɧɢɢ ɢɦ ɬɨɧɤɨɣ ɩɪɟɝɪаɞɵ ɩɨɞ ɭɝɥɨɦ. Ɋɟɡɭɥɶɬаɬɵ 
ɢɫɫɥɟɞɨɜаɧɢɹ ɩɪɨɰɟɫɫа ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɭɞаɪɧɢɤа ɫ ɞɜɭɯɫɥɨɣɧɨɣ ɦɢɲɟɧɶɸ («ɩɥаɫɬɢɧа – 

ɜɹɡɤаɹ ɫɪɟɞа») ɩɨɞ ɪаɡɥɢчɧɵɦɢ ɭɝɥаɦɢ ɨɩɭɛɥɢɤɨɜаɧɵ ɜ ɪаɛɨɬаɯ Д3, 4Ж. 
ȼ ɞаɧɧɨɣ ɫɬаɬɶɟ ɩɪɟɞɫɬаɜɥɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧɵ ɩɪɢ ɪаɡɪаɛɨɬɤɟ ɡаɳɢɬɧɨɝɨ ɷɤɪаɧа ɞɥɹ ɦɨɛɢɥɶɧɨɝɨ 
аɝɪɟɝаɬа ɫ əɗɍ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡаɳɢɬɧɵɯ ɷɤɪаɧɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪаɡɥɢчɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦаɬɟɪɢаɥɵ, ɤаɤ ɨɞɧɨɪɨɞɧɵɟ, ɬаɤ ɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ, а ɫаɦа 
ɤɨɧɫɬɪɭɤɰɢɹ ɷɤɪаɧа ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɨɫɥɨɣɧɨɣ ɢ ɦɧɨɝɨɫɥɨɣɧɨɣ Д8Ж. 

ɇа ɪɢɫɭɧɤɟ 1 ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬаɬɵ ɷɤɫɩɟɪɢɦɟɧɬа, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ 
ɭɫɬаɧɨɜɢɬɶ ɜɡаɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɯаɪаɤɬɟɪɧɵɦɢ ɩɪɢɡɧаɤаɦɢ ɩɨɜɪɟɠɞɟɧɢɣ (ɞɢаɦɟɬɪ 
ɩɪɨɛɨɢɧɵ) ɢ ɯаɪаɤɬɟɪɢɫɬɢɤаɦɢ ɫɪɟɞɫɬɜ ɩɨɪаɠɟɧɢɹ. ȼ ɤачɟɫɬɜɟ ɛɨɟɩɪɢɩаɫɨɜ 
ɢɫɩɨɥɶɡɨɜаɥɢɫɶ: ɞɥɹ ȺɄ-74 ɢ ȺɄɆ ɩаɬɪɨɧɵ ɫ ɩɭɥɟɣ ɉɋ (ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤаɥɢɛɪа); 
ɞɥɹ ɋȼȾ ɢ ȾɒɄɆ ɩаɬɪɨɧɵ ɫ ɛɪɨɧɟɛɨɣɧɨ-ɡаɠɢɝаɬɟɥɶɧɨɣ ɩɭɥɟɣ. Ɂɞɟɫɶ ɬаɤɠɟ 
ɩɪɟɞɫɬаɜɥɟɧɵ ɪɟɡɭɥɶɬаɬɵ, ɤɨɝɞа ɧɟɤɨɬɨɪɵɟ ɨɛɪаɡɰɵ ɢɡ ȺɆɝ-6 ɛɵɥɢ ɪаɡɦɟɳɟɧɵ ɡа 
ɷɤɪаɧɨɦ ɢɡ ɬɨɝɨ ɠɟ ɦаɬɟɪɢаɥа (ɪɢɫ. 1ɛ). 

 

 

    
Ɋɢɫɭɧɨɤ 1 – Ɋɟɡɭɥɶɬаɬɵ ɷɤɫɩɟɪɢɦɟɧɬа (ɜɡаɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɯаɪаɤɬɟɪɧɵɦɢ ɩɪɢɡɧаɤаɦɢ ɩɨɜɪɟɠɞɟɧɢɣ ɢ 

ɯаɪаɤɬɟɪɢɫɬɢɤаɦɢ ɫɪɟɞɫɬɜ ɩɨɪаɠɟɧɢɹ) ДThe results of the experiment (the relationship between the 

characteristics of damage and characteristics of destruction means)] 
 

ɉɨɥɭчɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɨɫɬаɬɨчɧɨɣ ɫɤɨɪɨɫɬɢ ɭɞаɪɧɢɤа ɫɪаɜɧɢɜаɥɢɫɶ ɫ 
ɪɟɡɭɥɶɬаɬаɦɢ чɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ. ɋɤɨɪɨɫɬɶ ɭɞаɪɧɢɤа ɡа ɷɤɪаɧɨɦ ɜɵчɢɫɥɹɥаɫɶ ɩɨ 
ɦɟɬɨɞɢɤɟ Д2Ж. Ʉɪɢɬɢчɟɫɤаɹ ɫɤɨɪɨɫɬɶ ɩɪɨɛɢɬɢɹ ɩɪɟɝɪаɞɵ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧа ɩɨ 
ɮɨɪɦɭɥɟ (1): 
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ɝɞɟ ɩm  – ɦаɫɫа ɦаɬɟɪɢаɥа ɩɪɟɝɪаɞɵ, ɜɵɛɢɬɨɝɨ ɭɞаɪɧɢɤɨɦ; 
 *  – ɭɬɨчɧɟɧɧɵɣ ɩаɪаɦɟɬɪ; 
 m0 – ɦаɫɫа ɭɞаɪɧɢɤа. 

 

ɂɡ ɜɵɪаɠɟɧɢɹ (1) ɨɩɪɟɞɟɥɢɦ ɡɩv . ɋ ɭчɟɬɨɦ ɬɨɝɨ, чɬɨ ɩɪɢ ɫɤɨɪɨɫɬɹɯ з 0,13,0  ɤɦ/ɫ 
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɭɞаɪɧɢɤа ɩɩɩɞ vHf  * , ɩɨɥɭчɢɦ  

 

 

 

(2) 

 

 

 

ɋ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɯаɪаɤɬɟɪɧɨɣ ɮɨɪɦɵ ɞɟɮɟɤɬɨɜ ɤɨɪɩɭɫа ɨɛɴɟɤɬа ɩɪɨɜɟɞɟɧɨ 
ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨɟ ɢɫɫɥɟɞɨɜаɧɢɟ (ɪɢɫ. 2). Ɉɩɵɬ 1. Ɉɛɪаɡɰɵ (ɫɬɟɤɥɨɩɥаɫɬɢɤɨɜɨɟ 
ɩɨɤɪɵɬɢɟ ɢ ɫɢɥɨɜаɹ ɨɛɨɥɨчɤа ДȺɆɝ-6Ж) ɩɨɞɜɟɪɝаɥɢɫɶ ɜɨɡɞɟɣɫɬɜɢɸ ɭɞаɪɧɢɤɨɜ (ɞɢаɦɟɬɪ 
5,45-ɦɦ; ɦаɫɫа 0,0034 ɤɝ) ɫ ɞɢɫɬаɧɰɢɢ 100 ɦɟɬɪɨɜ ɩɨɫɥɟ ɩɪɨɛɢɜаɧɢɹ ɢɦɢ ɨɞɧɨɫɥɨɣɧɨɝɨ 
ɡаɳɢɬɧɨɝɨ ɷɤɪаɧа (ȺɆɝ-6). Ɉɩɵɬ 2. ɂɫɩɨɥɶɡɨɜаɥɢɫɶ ɬɟ ɠɟ ɭɞаɪɧɢɤɢ, чɬɨ ɢ ɜ ɨɩɵɬɟ  
№ 1. Ɉɛɪаɡɰɵ ɭɫɬаɧаɜɥɢɜаɥɢɫɶ ɜ ɩɨɥɨɠɟɧɢɟ, ɨɛɟɫɩɟчɢɜаɸɳɟɟ ɭɝɥɵ ɜɫɬɪɟчɢ ɭɞаɪɧɢɤɨɜ 
ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɬ 0 ɞɨ 90º. ɉɟɪɟɞ ɨɛɪаɡɰаɦɢ ɪаɡɦɟɳаɥɢɫɶ ɞɜа ɷɤɪаɧа (ɨɞɧɨɫɥɨɣɧɵɣ ɢɡ 
ДȺɆɝ-6Ж ɢ ɦɧɨɝɨɫɥɨɣɧɵɣ Дɫɬаɥɶ + ɉɉɇ + ɫɬаɥɶЖ). ɇа ɪɢɫɭɧɤɟ ɩɪɟɞɫɬаɜɥɟɧ ɨɞɢɧ ɢɡ 
ɨɛɪаɡɰɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 2 – Ɉɛɪаɡɰɵ ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɞаɪɧɢɤɨɜ [Samples after exposure to percussionists] 

 

Ⱥɧаɥɢɡ ɪɟɡɭɥɶɬаɬɨɜ ɩɨɤаɡаɥ: 
– ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɞɨ ≈20º ɨɬ ɧɨɪɦаɥɢ (ɭɝɥɵ ɜɫɬɪɟчɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ 70-90º) ɮɨɪɦа 

ɞɟɮɟɤɬɨɜ ɤɪаɬɟɪɨɨɛɪаɡɧаɹ (ɤаɜɟɪɧа) ɢɥɢ ɫɤɜɨɡɧɨɟ ɨɬɜɟɪɫɬɢɟ (ɩɪɨɛɨɣ);  
– ɤаɧаɜɨɨɛɪаɡɧɵɣ ɞɟɮɟɤɬ ɨɬɦɟчаɟɬɫɹ ɩɪɢ ɭɝɥаɯ ɜɫɬɪɟчɢ 12-22º (ɨɩɵɬ № 2);   
– ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭчаɹɯ ɨɬɦɟчаɥɨɫɶ ɜɧɟɞɪɟɧɢɟ ɭɞаɪɧɢɤа (ɩɭɥɢ) ɜ ɩɨɤɪɵɬɢɟ 
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10  ȽɍȻȿɅȺȾɁȿ ɢ ɞɪ. 
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ɨɛɪаɡɰа ɛɟɡ ɪɢɤɨɲɟɬа (ɨɛɪаɡɟɰ 2/4, ɞɟɮɟɤɬ № 2 ɫ ɞɟɮɨɪɦаɰɢɟɣ ɫɢɥɨɜɨɣ ɨɛɨɥɨчɤɢ);  
– ɩɨɩɟɪɟчɧɵɣ ɪаɡɦɟɪ ɨɫɤɨɥɤɨɜ ɷɤɪаɧа, ɜɨɡɞɟɣɫɬɜɨɜаɜɲɢɯ ɧа ɨɛɪаɡɰɵ, ɞɨɫɬɢɝаɥ 

9 ɦɦ (ɨɩɵɬ № 1) ɢ 16 ɦɦ (ɨɩɵɬ №2), ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɩɪɢ ɪаɡɦɟɳɟɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɷɤɪаɧɨɜ, ɨɠɢɞаɟɬɫɹ ɭɜɟɥɢчɟɧɢɟ ɪаɡɦɟɪɨɜ ɨɫɤɨɥɤɨɜ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧа ɦɢɲɟɧɶ.  

ɇа ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬаɜɥɟɧ ɨɛɪаɡɟɰ (ȺɆɝ-6 ɫ ɦɧɨɝɨɮɭɧɤɰɢɨɧаɥɶɧɵɦ ɩɨɤɪɵɬɢɟɦ) ɫ 
ɪɟɡɭɥɶɬаɬаɦɢ ɜɨɡɞɟɣɫɬɜɢɹ ɭɞаɪɧɢɤа (ɫɬаɥɶ) ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɡаɳɢɬɧɨɝɨ ɷɤɪаɧа 
(ȺɆɝ-6) ɢ ɛɟɡ. ɗɤɪаɧ ɭɫɬаɧаɜɥɢɜаɥɫɹ ɩɟɪɟɞ ɨɛɪаɡɰɨɦ ɧа ɪаɫɫɬɨɹɧɢɢ 50 ɦɦ. 

 

 
 

Ɋɢɫɭɧɨɤ  3 – Ɋɟɡɭɥɶɬаɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɭɞаɪɧɢɤа ДThe impact of firing pin] 
 

 
Ɋɢɫɭɧɨɤ 4 – Ɂаɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɤɨɨɪɞɢɧаɬ ɰɟɧɬɪа ɦаɫɫ ɭɞаɪɧɢɤа (а) ɢ ɭɝɥа ɩɨɜɨɪɨɬа ɝɥаɜɧɨɣ ɨɫɢ 
ɭɞаɪɧɢɤа (ɛ) ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ ɩɪɨɛɢɜаɧɢɢ ɩɪɟɝɪаɞɵ ДThe dependence of firing pin mass coordinate center 

changing (a) and angle of the firing pin main axis (b) from time to time when launching new barriers] 
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ɇа ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬаɜɥɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɪаɫчɟɬа ɢɡɦɟɧɟɧɢɹ ɡɧачɟɧɢɣ ɤɨɨɪɞɢɧаɬ 
ɯ, ɭ ɰɟɧɬɪа ɦаɫɫ ɭɞаɪɧɢɤа (ɫɬаɥɶ) ɢ ɭɝɥа ɩɨɜɨɪɨɬа ɝɥаɜɧɨɣ ɨɫɢ ɭɞаɪɧɢɤа �  ɩɨɫɥɟ 
ɩɪɨɛɢɜаɧɢɹ ɩɪɟɝɪаɞɵ (ȺɆɝ-6). Ƚɟɨɦɟɬɪɢчɟɫɤɢɟ ɪаɡɦɟɪɵ ɭɞаɪɧɢɤа ɛɪаɥɢɫɶ 
ɫɥɟɞɭɸɳɢɦɢ R=2,0 ɦɦ, L=15 ɦɦ, ɦаɫɫа m=1,4 ɝ, ɭɝɨɥ ɜɫɬɪɟчɢ β = 87°. ɋɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɭɞаɪɧɢɤа ɞɨ ɜɫɬɪɟчɢ ɫ ɩɪɟɝɪаɞɨɣ 767 ɦ/ɫ, ɩɨɫɥɟ ɩɪɨɛɢɜаɧɢɹ 380 ɦ/ɫ 
(ɨɩɪɟɞɟɥɹɥɨɫɶ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨ). Ɍɨɥɳɢɧа ɩɪɟɝɪаɞɵ h = 5 ɦɦ. 

Ʉаɤ ɭɠɟ ɨɬɦɟчаɥɨɫɶ – ɤɨɧɫɬɪɭɤɰɢɹ ɷɤɪаɧа ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɨɫɥɨɣɧɨɣ ɢ 
ɦɧɨɝɨɫɥɨɣɧɨɣ. Ȼɵɥа ɩɪɨɜɟɞɟɧа ɫɟɪɢɹ ɢɫɩɵɬаɧɢɣ ɫ ɨɞɧɨ, ɞɜɭɯ ɢ ɬɪɟɯɫɥɨɣɧɵɦɢ 
ɷɥɟɦɟɧɬаɦɢ ɡаɳɢɬɵ, ɢɦɟɸɳɢɯ ɤаɤ ɠɟɫɬɤɢɣ ɤɨɧɬаɤɬ ɦɟɠɞɭ ɫɥɨɹɦɢ, ɬаɤ ɢ ɫ 
ɪаɡɧɟɫɟɧɧɵɦɢ ɫɥɨɹɦɢ (ɬаɛɥ. 1). Ɍɨɥɳɢɧа ɨɛɪаɡɰɨɜ ɜаɪɶɢɪɨɜаɥаɫɶ ɨɬ 0,001 ɦ ɞɨ 0,003 ɦ. 
ɉɨɥɭчɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɨɫɬаɬɨчɧɵɯ ɫɤɨɪɨɫɬɟɣ ɭɞаɪɧɢɤа V ɫɪаɜɧɢɜаɥɢɫɶ ɫ 
ɪɟɡɭɥɶɬаɬаɦɢ чɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ.  

 
Ɍаɛɥɢɰа 1 – Ɋɟɡɭɥɶɬаɬɵ ɢɫɩɵɬаɧɢɣ ДɌОЬЭ ЫОЬЮХЭЬЖ   

Ɇаɬɟɪɢаɥ ɩɪɟɝɪаɞɵ Ɍɨɥɳɢɧа ɫɥɨɟɜ, ɦɦ V, ɦ/ɫ 
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ȺɆɝ6 1,0 17 

ȺɆɝ6 1,5 43 

ȺɆɝ6 2,0 67 

ȺɆɝ6 3,0 162 

ȺɆɝ6 1,0+1,0 80 

ȺɆɝ6 1,0+1,0+1,0 176 

ȺɆɝ6 1,0+10,0*+1,0 96 

* - ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪаɡɧɟɫɟɧɧɵɦɢ ɫɥɨɹɦɢ (ɦɦ) 

 

ȼ ɞɪɭɝɨɣ ɫɟɪɢɢ ɢɫɩɵɬаɧɢɣ ɞɜɭɯɷɥɟɦɟɧɬɧɨɣ ɪаɡɧɟɫɟɧɧɨɣ ɩɪɟɝɪаɞɵ ɜ ɤачɟɫɬɜɟ 
ɩɟɪɜɨɝɨ ɫɥɨɹ ɢɫɩɨɥɶɡɨɜаɥɫɹ ɥɢɫɬ (ɫɬаɥɶ) ɬɨɥɳɢɧɨɣ 1,8 ɦɦ, а ɜɬɨɪɨɝɨ ɫɥɨɹ – ɩаɤɟɬ ɢɡ 
ɬɪɟɯ ɬаɤɢɯ ɠɟ ɫɥɨɟɜ, ɧаɯɨɞɹɳɢɯɫɹ ɜ ɠɟɫɬɤɨɦ ɤɨɧɬаɤɬɟ (5,4 ɦɦ). Ɏɪɨɧɬаɥɶɧɵɣ ɥɢɫɬ ɢ 
ɩаɤɟɬ ɪаɫɩɨɥɨɠɟɧɵ ɧа ɪаɫɫɬɨɹɧɢɢ 42 ɦɦ. ɉɨɫɥɟ ɩɪɨɛɢɬɢɹ ɩɟɪɜɨɝɨ ɥɢɫɬа ɩɭɥɹ 
ɞɟɮɨɪɦɢɪɨɜаɥаɫɶ, ɧɨ ɫɨɯɪаɧɹɥа ɫɜɨɸ ɰɟɥɨɫɬɧɨɫɬɶ, а ɩɪɢ ɤɨɧɬаɤɬɟ ɫ ɩаɤɟɬɨɦ ɫɟɪɞɟчɧɢɤ 
ɜɞаɜɥɢɜаɥɫɹ ɜ ɥɢɫɬ ɛɟɡ ɫɤɜɨɡɧɨɝɨ ɩɪɨɛɢɬɢɹ. ȼ ɫɥɭчаɟ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤачɟɫɬɜɟ 
ɮɪɨɧɬаɥɶɧɨɝɨ ɩаɤɟɬа ɬɨɥɳɢɧɨɣ ɩɨɫɥɟ ɩɪɨɛɢɬɢɹ ɜɵɯɨɞɢɬ ɨɝɨɥɟɧɧɵɣ ɫɟɪɞɟчɧɢɤ. 

ɂɫɫɥɟɞɨɜаɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɭɞаɪɧɢɤɨɜ ɫ ɨɛɪаɡɰаɦɢ ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɷɤɪаɧа ɩɨɡɜɨɥɢɥɢ ɨɩɪɟɞɟɥɢɬɶ, чɬɨ ɩɪɢ ɨɞɢɧаɤɨɜɨɣ ɫɭɦɦаɪɧɨɣ ɬɨɥɳɢɧɟ ɫɥɨɟɜ ɩɪɟɝɪаɞɵ 
ɜ ɰɟɥɨɦ, ɪаɡɧɵɟ ɫɨчɟɬаɧɢɹ ɥɢɫɬɨɜ ɞаɸɬ ɪаɡɧɵɟ ɪɟɡɭɥɶɬаɬɵ (ɩɪɨɛɢɬɢɟ – ɧɟɩɪɨɛɢɬɢɟ) 
(ɪɢɫ. 5).  

ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɫɩɵɬɵɜаɥаɫɶ ɞɜɭɯɫɥɨɣɧаɹ ɩɪɟɝɪаɞа. ɋɤɨɪɨɫɬɶ ɭɞаɪɧɢɤа ɩɟɪɟɞ 
ɩɪɟɝɪаɞɨɣ 140 ɦ/ɫ, ɞɢаɦɟɬɪ ɭɞаɪɧɢɤа 4,5 ɦɦ, ɦаɫɫа 0,52 ɝ. ȼ ɩɟɪɜɨɦ ɫɥɭчаɟ (ɪɢɫ. 5,а) 
ɧаɛɥɸɞаɟɬɫɹ ɫɤɜɨɡɧɨɟ ɩɪɨɛɢɜаɧɢɟ ɩɪɟɝɪаɞɵ (vɡɩ = 31,5 ɦ/ɫ), ɜ ɞɪɭɝɨɦ ɫɥɭчаɟ (ɪɢɫ. 5,ɛ) 
ɧаɛɥɸɞаɟɬɫɹ чаɫɬɢчɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɩɪɟɝɪаɞɵ, ɩɪɢ ɤɨɬɨɪɨɦ чаɫɬɶ ɭɞаɪɧɢɤɨɜ ɨɛɪаɡɭɟɬ 
«ɜɡɞɭɬɢɟ» ɩɨɫɥɟɞɧɟɝɨ ɫɥɨɹ, ɨɫɬаɥɶɧɵɟ ɨɫɬаɸɬɫɹ ɜ ɩɪɟɝɪаɞɟ ɫ ɨɛɪаɡɨɜаɧɢɟɦ 
ɥɟɩɟɫɬɤɨɜɨɣ ɩɪɨɛɨɢɧɵ. 

Ⱦɥɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɩɪɟɝɪаɞɵ ɜ ɜɵɪаɠɟɧɢɢ (2) ɩɨɫɥɟɞɧɢɣ чɥɟɧ, ɡаɩɢɫаɧɧɵɣ ɫ 
ɭчɟɬɨɦ ɦɧɨɝɨɫɥɨɣɧɨɫɬɢ, ɢɦɟɟɬ ɜɢɞ: 
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*2exp  ɢɦɟɟɬ ɦаɤɫɢɦаɥɶɧɨɟ ɡɧачɟɧɢɟ ɞɥɹ ɩɨɫɥɟɞɧɟɝɨ ɫɥɨɹ, 

ɩɨɷɬɨɦɭ ɜ ɤачɟɫɬɜɟ ɩɨɫɥɟɞɧɟɝɨ ɫɥɨɹ ɞɥɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɡаɳɢɬɵ ɫɥɟɞɭɟɬ ɜɵɛɢɪаɬɶ ɫɥɨɣ 
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ɫ ɧаɢɛɨɥɶɲɢɦ ɡɧачɟɧɢɟɦ ɨɬɧɨɲɟɧɢɹ ɩɞH / , а ɩɟɪɜɵɣ ɫ ɧаɢɦɟɧɶɲɢɦ. Ɍɨɝɞа ɩɪɟɝɪаɞа 
ɛɭɞɟɬ ɨɤаɡɵɜаɬɶ ɦаɤɫɢɦаɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɛɢɜаɧɢɸ. 

 

 
Ɋɢɫɭɧɨɤ 5 – ɉɪɨɛɢɬɢɟ ɞɜɭɯɫɥɨɣɧɨɣ ɩɪɟɝɪаɞɵ: а) ɦɟɬаɥɥ – ɩɥаɫɬɢчɧаɹ ɫɪɟɞа; ɛ) ɩɥаɫɬɢчɧаɹ ɫɪɟɞа – 

ɦɟɬаɥɥ ДDouble-layer break barriers a) metal-plastic medium; b) plastic medium -metal] 

 

ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɩɪɨɟɤɬɧɵɯ ɩаɪаɦɟɬɪɨɜ ɢ ɫɪаɜɧɟɧɢɹ ɪаɡɥɢчɧɵɯ ɜаɪɢаɧɬɨɜ 
ɡаɳɢɬɧɵɯ ɷɤɪаɧɨɜ ɞɥɹ ɦɢɧɢɦаɥɶɧɵɯ ɡɧачɟɧɢɣ ɦаɫɫɨɜɵɯ ɢ ɷɧɟɪɝɟɬɢчɟɫɤɢɯ 
ɯаɪаɤɬɟɪɢɫɬɢɤ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɡаɞача ɫɬаɬɢчɟɫɤɨɣ ɨɩɬɢɦɢɡаɰɢɢ. Ɉɝɪаɧɢчɟɧɢɹ ɩɨ 
ɦаɫɫɟ ɢ ɝаɛаɪɢɬаɦ ɡаɫɬаɜɥɹɸɬ ɪаɫɫɦаɬɪɢɜаɬɶ ɥɟɝɤɢɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦаɬɟɪɢаɥɵ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɮɢɡɢɤɨ-ɦɟɯаɧɢчɟɫɤɢɦɢ ɯаɪаɤɬɟɪɢɫɬɢɤаɦɢ. 

ɇа ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬаɜɥɟɧɵ ɨɛɪаɡɰɵ (ȺɆɝ-6 ɫ ɦɧɨɝɨɮɭɧɤɰɢɨɧаɥɶɧɵɦ ɩɨɤɪɵɬɢɟɦ) 
ɫ ɪɟɡɭɥɶɬаɬаɦɢ ɜɨɡɞɟɣɫɬɜɢɹ ɭɞаɪɧɢɤа (ɩɭɥɹ ɩаɬɪɨɧа 7ɇ6ȼɄ) (ɪɢɫ. 6 ɜ, ɝ) ɩɨɫɥɟ 
ɩɪɨɯɨɠɞɟɧɢɹ ɬɪɟɯɫɥɨɣɧɨɝɨ ɡаɳɢɬɧɨɝɨ ɷɤɪаɧа (ɫɬɟɤɥɨɩɥаɫɬɢɤ-ɉɉɇ-ɫɬɟɤɥɨɩɥаɫɬɢɤ) 
(ɪɢɫ.6 а, ɛ).  

ȼ ɞаɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɪɢ ɩɪɨɛɢɜаɧɢɢ ɮɪаɝɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞ ɩɪɹɦɵɦ 
ɭɝɥɨɦ ɩɭɥɹ, ɩɨɩаɞаɹ ɜ ɬɪɟɯɫɥɨɣɧɵɣ ɷɤɪаɧ, ɨɫɬаɜɥɹɟɬ ɜ ɧɟɦ ɫɜɨɸ ɨɛɨɥɨчɤɭ ɢ ɫɜɢɧɰɨɜɭɸ 
ɪɭɛаɲɤɭ, ɢ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɷɤɪаɧа ɜɨɡɞɟɣɫɬɜɭɟɬ ɧа ɨɛɪаɡɟɰ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 
ɫɬаɥɶɧɨɝɨ ɫɟɪɞɟчɧɢɤа (R=2,0 ɦɦ, L=15 ɦɦ, ɦаɫɫа m=1,4 ɝ), чɬɨ ɯɨɪɨɲɨ ɜɢɞɧɨ ɧа 
ɪɢɫɭɧɤɟ 6,ɜ. 

Ɍɪɟɯɫɥɨɣɧɵɣ ɷɤɪаɧ ɩɨɞɜɟɪɝаɥɫɹ ɨɛɫɬɪɟɥɭ ɩɨɞ ɪаɡɥɢчɧɵɦɢ ɭɝɥаɦɢ. ɇа ɪɢɫɭɧɤɟ 7 
ɩɪɟɞɫɬаɜɥɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɞ ɭɝɥаɦɢ 17° (ɪɢɫ.7а) ɢ 15° (ɪɢɫ.7ɛ). 

ɉɪɢ ɩɪɨɛɢɜаɧɢɢ ɜɧɟɲɧɟɝɨ ɫɥɨɹ (ɫɬɟɤɥɨɩɥаɫɬɢɤ) ɩɭɥɹ ɬɟɪɹɟɬ ɨɛɨɥɨчɤɭ ɢ 
ɫɜɢɧɰɨɜɭɸ ɪɭɛаɲɤɭ, ɩɪɨɣɞɹ ɜɬɨɪɨɣ ɫɥɨɣ (ɉɉɇ) ɫɟɪɞɟчɧɢɤ ɩɨɞɯɨɞɢɬ ɤ ɩɨɫɥɟɞɧɟɦɭ 
ɫɥɨɸ ɩɨɞ ɭɝɥɨɦ 10-11° ɢ, ɨɬɪаɠаɹɫɶ ɨɬ ɧɟɝɨ, ɨɫɬаɟɬɫɹ ɜɧɭɬɪɢ ɷɤɪаɧа. 

ɉɨɥɭчɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɩɨɡɜɨɥɢɥɢ ɩɪɢɧɹɬɶ ɪɹɞ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɢчɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɩɨ ɩаɫɫɢɜɧɨɣ ɡаɳɢɬɟ ɩɨɞɜɢɠɧɨɝɨ аɝɪɟɝаɬа ɫ ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢчɟɫɤɨɣ 
ɭɫɬаɧɨɜɤɨɣ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɭɞаɪɧɢɤɨɜ [8-11]. 
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Ɋɢɫɭɧɨɤ  6 – Ɋɟɡɭɥɶɬаɬɵ ɷɤɫɩɟɪɢɦɟɧɬа: а – ɦɧɨɝɨɫɥɨɣɧɵɣ ɷɤɪаɧ (ɮɪɨɧɬ); ɛ – ɦɧɨɝɨɫɥɨɣɧɵɣ ɷɤɪаɧ (ɬɵɥ); 
ɜ – ɨɛɪаɡɟɰ (ɮɪɨɧɬ); ɝ – ɨɛɪаɡɟɰ (ɬɵɥ) ДThe results of the experiment: a – multi-layer screen (front); b – multi-

layered screen (rear); c – sample (front); d – sample (rear)] 

 

 
Ɋɢɫɭɧɨɤ 7 – Ɏɪаɝɦɟɧɬ ɬɪɟɯɫɥɨɣɧɨɝɨ ɷɤɪаɧа ДSlice three-layered screen] 
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Abstract – Improving the means of protecting mobile nuclear and radiation hazardous objects 

(NRHFs) from kinetic impactors should be achieved through the use of new materials, the use of 

multilayer structures with separated and multi-oriented layers, the use of rebound properties, and 

the refraction of the impactor's trajectory during the passing through barrier. The article presents 

some results of experimental studies aimed at making constructive and technical solutions 

implementing various principles of mobile NRHF protection. 
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