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ȼ ɪɚɛɨɬɟ ɩɨɤɚɡɚнɨ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯнɨɥɨɝɢɢ, ɩɪɟɞнɚɡнɚɱɟннɵɟ ɞɥɹ ɫɜɚɪɤɢ ɫɬɚɥɟɣ 
ɬɪɚɞɢɰɢɨннɵɯ ɫɩɨɫɨɛɨɜ ɜɵɩɥɚɜɤɢ, нɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɭɱɟнɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɜɚɪнɵɯ 
ɫɨɟɞɢнɟнɢɣ, ɚɞɟɤɜɚɬнɵɯ ɭɪɨɜнɸ ɤɨнɫɬɪɭɤɬɢɜнɨɣ ɩɪɨɱнɨɫɬɢ ɢ ɬɟɯнɨɥɨɝɢɱнɨɫɬɢ ɫɬɚɥɟɣ 
нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ. ȼɵɹɜɥɟнɵ ɩɪɢɱɢнɵ ɫнɢɠɟнɢɹ ɤɨнɫɬɪɭɤɬɢɜнɨɣ ɩɪɨɱнɨɫɬɢ ɫɜɚɪнɵɯ 
ɫɨɟɞɢнɟнɢɣ ɢ нɚɦɟɱɟнɵ ɩɭɬɢ ɢɯ ɭɫɬɪɚнɟнɢɹ. ɉɨɤɚɡɚнɨ, ɱɬɨ нɟɨɛɯɨɞɢɦɨ  ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɫɜɚɪɨɱнɵɟ ɦɚɬɟɪɢɚɥɵ ɫ ɩɨнɢɠɟннɵɦ ɫɨɞɟɪɠɚнɢɟɦ ɜɪɟɞнɵɯ ɩɪɢɦɟɫɟɣ ɢ ɬɟɯнɨɥɨɝɢɢ ɢɯ 
ɩɪɢɦɟнɟнɢɹ ɞɥɹ ɫɜɚɪɤɢ ɢɡɞɟɥɢɣ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟннɨɝɨ нɚɡнɚɱɟнɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚнɢɟɦ 
ɫɨɜɪɟɦɟннɵɯ ɢнɜɟɪɬɨɪнɵɯ ɭɫɬɚнɨɜɨɤ ɫ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟнɢɟɦ. ɉɪɟɞɥɨɠɟнɨ 
ɜнɟɫɟнɢɟ  ɪɹɞɚ ɢɡɦɟнɟнɢɣ ɢ ɞɨɩɨɥнɟнɢɣ ɜ нɨɪɦɚɬɢɜнɭɸ ɞɨɤɭɦɟнɬɚɰɢɸ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨнɫɬɪɭɤɬɢɜнɚɹ ɩɪɨɱнɨɫɬɶ, ɤɨɪɩɭɫнɵɟ ɫɬɚɥɢ ɪɟɚɤɬɨɪнɵɯ ɭɫɬɚнɨɜɨɤ нɨɜɨɝɨ 
ɩɨɤɨɥɟнɢɹ, ɨɯɪɭɩɱɢɜɚнɢɟ ɦɟɬɚɥɥɚ ɲɜɚ, ɫɜɚɪɨɱнɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɬɟɯнɨɥɨɝɢɢ, ɢнɜɟɪɬɨɪнɵɟ 
ɬɟɯнɨɥɨɝɢɢ ɫ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟнɢɟɦ. 
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Ɋɚɡɪɚɛɨɬɚннɵɟ ɜ нɚɲɟɣ ɫɬɪɚнɟ ɤɨнɫɬɪɭɤɰɢɢ ɪɟɚɤɬɨɪɨɜ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ (ȼȼɗɊ 
ɩɨɤɨɥɟнɢɹ 3+, ɩɟɪɫɩɟɤɬɢɜнɵɣ ɪɟɚɤɬɨɪ ȼȼɗɊ-ɌɈɂ) ɹɜɥɹɸɬɫɹ ɟɫɬɟɫɬɜɟннɵɦ ɪɚɡɜɢɬɢɟɦ 
ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɩɪɨɟɤɬɨɜ. ȼ нɢɯ ɫɨɯɪɚнɟнɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɭɱɬɟнɵ ɢɦɟɜɲɢɟɫɹ 
нɟɞɨɪɚɛɨɬɤɢ ɜ ɨɬнɨɲɟнɢɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ ɬɢɩɚ ȼȼɗɊ, ɫɨɛɥɸɞɟнɚ 
ɩɪɟɟɦɫɬɜɟннɨɫɬɶ ɜ ɩɪɢɦɟнɹɟɦɵɯ ɦɚɬɟɪɢɚɥɚɯ ɢ ɬɟɯнɨɥɨɝɢɹɯ. ȼ ɤɚɱɟɫɬɜɟ ɨɫнɨɜнɵɯ 
ɤɨнɫɬɪɭɤɰɢɨннɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟнɟнɵ ɭɫɨɜɟɪɲɟнɫɬɜɨɜɚннɵɟ ɜɚɪɢɚнɬɵ 
ɢɫɩɨɥɶɡɨɜɚннɵɯ ɜ ɩɪɟɞɵɞɭɳɢɯ ɩɪɨɟɤɬɚɯ ɤɨɪɩɭɫнɵɯ ɫɬɚɥɟɣ, ɤɚɪɞɢнɚɥɶнɨ ɨɱɢɳɟннɵɟ 
ɨɬ ɜɪɟɞнɵɯ ɩɪɢɦɟɫɟɣ ɢ ɨɛɥɚɞɚɸɳɢɟ ɡнɚɱɢɬɟɥɶнɨ ɭɥɭɱɲɟннɵɦɢ ɬɟɯнɨɥɨɝɢɱɟɫɤɢɦɢ ɢ 
эɤɫɩɥɭɚɬɚɰɢɨннɵɦɢ ɫɜɨɣɫɬɜɚɦɢ Д1,2Ж. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɩɪɟɞɥɨɠɢɬɶ ɤɨнɫɬɪɭɤɰɢɢ ɤɨɪɩɭɫɚ 
ɢ ɤɪɵɲɤɢ ɪɟɚɤɬɨɪɚ ɫ ɭɦɟнɶɲɟннɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɨɥɶɰɟɜɵɯ ɫɜɚɪнɵɯ ɲɜɨɜ ɢ 
ɭɤɪɭɩнɟннɵɦɢ ɡɚɝɨɬɨɜɤɚɦɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɥɨ ɫнɢɠɟнɢɟ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ ɢ ɩɥɚнɨɜɵɯ 
ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟнɢɹ ɢɡɞɟɥɢɹ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟнɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɟɝɨ нɚɞɟɠнɨɫɬɢ ɢ 
ɞɨɥɝɨɜɟɱнɨɫɬɢ Д3Ж. 

Ʉɨɪɩɭɫнɵɟ ɫɬɚɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɪɟɚɤɬɨɪнɵɯ ɭɫɬɚнɨɜɨɤ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ, 
ɨɛɥɚɞɚɸɬ ɡнɚɱɢɬɟɥɶнɨ ɛɨɥɟɟ ɭɡɤɢɦ ɢнɬɟɪɜɚɥɨɦ ɪɚɡɛɪɨɫɚ ɥɟɝɢɪɭɸɳɢɯ эɥɟɦɟнɬɨɜ, 
нɢɡɤɢɦ  ɢ нɨɪɦɢɪɨɜɚннɵɦ (ɜ ɩɪɟɞɟɥɚɯ ɬɵɫɹɱнɵɯ ɞɨɥɟɣ ɩɪɨɰɟнɬɚ) ɫɨɞɟɪɠɚнɢɟɦ 
ɜɪɟɞнɵɯ ɩɪɢɦɟɫɟɣ. Ɍɟɯнɨɥɨɝɢɢ ɜɵɩɥɚɜɤɢ ɫɬɚɥɟɣ ɢ ɩɨɥɭɱɟнɢɟ ɢɡ нɢɯ ɡɚɝɨɬɨɜɨɤ 
ɩɪɢнɰɢɩɢɚɥɶнɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɬɪɚɞɢɰɢɨннɵɯ, ɩɨɫɤɨɥɶɤɭ ɨɫнɨɜɚнɵ нɚ ɩɪɹɦɨɦ 
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ɩɨɥɭɱɟнɢɢ ɫɬɚɥɢ ɢɡ ɫɜɟɪɯɱɢɫɬɨɣ ɲɢɯɬɵ, ɦɢнɭɹ ɞɨɦɟннɵɣ ɩɪɨɰɟɫɫ, ɢ ɩɪɢɦɟнɟнɢɟ 

ɜнɟɩɟɱнɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. Ɋɚɡɪɚɛɨɬɚннɚɹ ɬɟɯнɨɥɨɝɢɹ ɭɤɪɭɩнɟнɢɹ ɢ ɪɚɡɥɢɜɤɢ ɫɥɢɬɤɨɜ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɤɪɭɩнɨɝɚɛɚɪɢɬнɵɟ ɩɨɤɨɜɤɢ ɞɥɹ ɢɡɝɨɬɨɜɥɟнɢɹ ɨɛɟɱɚɟɤ ɢ ɞнɢɳ ɫ 
ɪɚɡɥɢɱнɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ȼнɟɞɪɟнɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɨɫнɨɜɚннɵɟ нɚ ɢɫɩɨɥɶɡɨɜɚнɢɢ 
эффɟɤɬɚ ɩɨɜɵɲɟнɢɹ ɩɥɚɫɬɢɱнɨɫɬɢ ɩɪɢ ɝɨɪɹɱɟɣ ɞɟфɨɪɦɚɰɢɢ ɦɚɬɟɪɢɚɥɨɜ нɨɜɨɝɨ 
ɩɨɤɨɥɟнɢɹ, ɬɟɯнɨɥɨɝɢɢ ɤɨɜɤɢ ɢ ɲɬɚɦɩɨɜɤɢ ɩɨ ɜɫɟɣ нɨɦɟнɤɥɚɬɭɪɟ ɡɚɝɨɬɨɜɨɤ ɤɨɪɩɭɫɨɜ 
ɪɟɚɤɬɨɪɨɜ, ɩɚɪɨɝɟнɟɪɚɬɨɪɨɜ ɢ ɪɹɞɚ ɞɪɭɝɢɯ ɢɡɞɟɥɢɣ  Д3Ж.  

Ɍɟɯнɨɥɨɝɢɹ ɨɫнɨɜнɨɣ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɚɝɨɬɨɜɨɤ ɤɨɪɩɭɫнɵɯ ɢɡɞɟɥɢɣ ɢɡ 
ɫɬɚɥɟɣ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɬɪɟɛɭɟɦɵɟ ɤɨнɫɬɪɭɤɰɢɨннɵɟ ɫɜɨɣɫɬɜɚ. 
Ɍɚɤ, нɚɩɪɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɞɥɢннɨɦɟɪнɵɯ ɡɚɝɨɬɨɜɨɤ ɨɛɟɱɚɟɤ ɢɡ ɫɬɚɥɢ 15ɏ2ɇɆɎȺ (ɤɥɚɫɫ 
1), ɪɚɫɩɨɥɨɠɟннɵɯ нɚɩɪɨɬɢɜ ɚɤɬɢɜнɨɣ ɡɨнɵ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ, ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɜɟɥɢɱɢнɭ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɯɪɭɩɤɨɫɬɢ (Ɍɤɨ) ɜ ɩɪɟɞɟɥɚɯ ɨɬ 
– 90 ɞɨ – 70

0ɋ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɩɪɨɜɟɞɟнɢɹ ɩɨɫɥɟɫɜɚɪɨɱнɵɯ ɨɬɩɭɫɤɨɜ 
ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɜɫɟ ɬɪɟɛɭɟɦɵɟ ɜ эɤɫɩɥɭɚɬɚɰɢɢ ɫɜɨɣɫɬɜɚ ɨɫнɨɜнɨɝɨ ɦɟɬɚɥɥɚ Д1Ж. 

ɋɥɚɛɵɦ ɦɟɫɬɨɦ ɜ ɩɨɜɵɲɟнɢɢ нɚɞɟɠнɨɫɬɢ ɢ ɪɟɫɭɪɫɚ ɤɨɪɩɭɫнɨɝɨ ɨɛɨɪɭɞɨɜɚнɢɹ 
ɪɟɚɤɬɨɪнɵɯ ɭɫɬɚнɨɜɨɤ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ ɹɜɥɹɸɬɫɹ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ нɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɫɜɚɪɨɱнɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɬɟɯнɨɥɨɝɢɢ Д4Ж, ɤɨɬɨɪɵɟ ɭɠɟ нɟ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɫɜɚɪнɵɟ 
ɫɨɟɞɢнɟнɢɹ, ɚɞɟɤɜɚɬнɵɟ ɨɫнɨɜнɨɦɭ ɦɟɬɚɥɥɭ ɩɨ ɤɨнɫɬɪɭɤɬɢɜнɨɣ ɩɪɨɱнɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ 
эɬɢɦ, ɨɫɨɛɭɸ ɡнɚɱɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɚɸɬ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɨɜɟɪɲɟнɫɬɜɨɜɚнɢɹ 
ɬɟɯнɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɜɚɪɤɢ нɚ ɨɫнɨɜɟ ɩɪɢɦɟнɟнɢɹ нɨɜɵɯ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɟɚɤɬɨɪнɨɝɨ ɨɛɨɪɭɞɨɜɚнɢɹ, нɚɩɪɚɜɥɟннɵɟ нɚ ɨɛɟɫɩɟɱɟнɢɟ 
ɤɨнɫɬɪɭɤɬɢɜнɨɣ ɩɪɨɱнɨɫɬɢ ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ. 

ȼɟɞɭɳɟɣ ɦɚɬɟɪɢɚɥɨɜɟɞɱɟɫɤɨɣ ɨɪɝɚнɢɡɚɰɢɟɣ ȺɈ «ɇɉɈ «ɐɇɂɂɌɆȺɒ» (ɞɚɥɟɟ – 

ɐɇɂɂɌɆȺɒ), ɜɯɨɞɹɳɟɣ ɜ ɫɨɫɬɚɜ ɦɚɲɢнɨɫɬɪɨɢɬɟɥɶнɨɝɨ ɞɢɜɢɡɢɨнɚ ȽɄ «Ɋɨɫɚɬɨɦ», 
ɭɠɟ ɪɚɡɪɚɛɨɬɚнɚ ɩɪɨɝɪɚɦɦɚ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯнɨɥɨɝɢɱɟɫɤɢɯ ɢ ɨɪɝɚнɢɡɚɰɢɨннɵɯ ɦɟɪ, 
нɚɩɪɚɜɥɟннɵɯ нɚ ɦɨɞɟɪнɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɚɜɥɟнɵɯ фɥɸɫɨɜ. ɇɟɨɛɯɨɞɢɦɨ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɛɨɪɭɞɨɜɚнɢɟ ɢ ɬɟɯнɨɥɨɝɢɢ ɢɯ ɢɡɝɨɬɨɜɥɟнɢɹ ɜ нɚɲɟɣ ɫɬɪɚнɟ ɞɨ ɫɢɯ ɩɨɪ 
нɚɯɨɞɹɬɫɹ нɚ ɭɪɨɜнɟ 1980-ɯ ɝɨɞɨɜ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɬɚɤɠɟ ɩɟɪɟɯɨɞ нɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɨɬɟɱɟɫɬɜɟннɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ фɥɸɫɨɜ Д3Ж. ȼɚɠнɨɫɬɶ ɞɚннɨɣ ɦɨɞɟɪнɢɡɚɰɢɢ ɢ ɬɪɟɛɨɜɚнɢɹ 
ɟɟ ɨɩɟɪɚɬɢɜнɨɣ ɪɟɚɥɢɡɚɰɢɢ ɨɛɭɫɥɨɜɥɟнɵ ɟɳɟ ɢ ɬɟɦ, ɱɬɨ ɩɪɟɞɩɪɢɹɬɢɹ ȽɄ «Ɋɨɫɚɬɨɦ» нɟ 
ɦɨɝɭɬ ɛɟɡ ɩɪɨɜɟɞɟнɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɚɬɬɟɫɬɚɰɢɢ ɢ ɨфɨɪɦɥɟнɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɪɟɲɟнɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɡɝɨɬɨɜɥɟнɢɹ ɚɬɨɦнɵɯ энɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚнɨɜɨɤ ɫɜɚɪɨɱнɵɟ 
ɦɚɬɟɪɢɚɥɵ ɢнɨɫɬɪɚннɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ,  ɩɨɫɤɨɥɶɤɭ ɫɨɝɥɚɫнɨ ɬɪɟɛɨɜɚнɢɹɦ нɨɪɦɚɬɢɜнɨɣ 
ɞɨɤɭɦɟнɬɚɰɢɢ Д4, 5Ж ɨнɢ нɟ ɜɯɨɞɹɬ ɜ ɩɟɪɟɱɟнɶ ɦɚɬɟɪɢɚɥɨɜ, ɞɨɩɭɳɟннɵɯ ɤ ɩɪɢɦɟнɟнɢɸ. 
ɉɪɢ эɬɨɦ ɩɪɨɜɟɞɟнɢɟ ɭɤɚɡɚннɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɬɪɟɛɭɟɬ ɡнɚɱɢɬɟɥɶнɵɯ ɦɚɬɟɪɢɚɥɶнɵɯ ɢ 
ɜɪɟɦɟннɵɯ ɡɚɬɪɚɬ. 

ȼ нɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɝɥɚɫнɨ ɬɪɟɛɨɜɚнɢɹɦ ɉɇȺɗ Ƚ-7-009-89 Д4Ж ɩɪɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɟ ɩɨɞ ɫɥɨɟɦ фɥɸɫɚ (ȺɋɎ) ɫɬɚɥɟɣ 15ɏ2ɇɆɎȺ ɢ 15ɏ2ɇɆɎȺȺ 
ɞɨɩɭɫɤɚɟɬɫɹ ɫɜɚɪɤɚ ɩɪɨɜɨɥɨɤɨɣ ɫɜ-12ɏ2ɇ2ɆȺ, ɫɜ-12ɏ2ɇ2ɆȺȺ, ɫɜ-12ɏ2ɇ2ɆȺȺ-ȼɂ 

ɩɨɞ фɥɸɫɨɦ Ɏɐ-16 (Ɏɐ-16Ⱥ, ɇɎ-18Ɇ, ɄɎ-30) ɜ ɪɚɡɥɢɱнɵɯ ɫɨɱɟɬɚнɢɹɯ ɢɥɢ 
ɩɪɨɜɨɥɨɤɨɣ ɫɜ-09ɏȽɇɆɌȺ, ɫɜ-09ɏȽɇɆɌȺȺ-ȼɂ ɩɨɞ фɥɸɫɨɦ ɇɎ-18Ɇ. ɋɥɟɞɭɟɬ 
ɨɛɪɚɬɢɬɶ ɜнɢɦɚнɢɟ нɚ ɛɨɥɶɲɨɣ ɪɚɡɛɪɨɫ ɜɚɪɢɚнɬɨɜ ɩɪɢɦɟнɟнɢɹ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɗɬɨ ɨɡнɚɱɚɟɬ, ɱɬɨ ɟɞɢнɫɬɜɚ ɬɨɱɟɤ ɡɪɟнɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɨɬнɨɲɟнɢɢ ɫɜɚɪɤɢ эɬɢɯ ɫɬɚɥɟɣ 
ɞɨ ɫɢɯ ɩɨɪ нɟ ɞɨɫɬɢɝнɭɬɨ. Ⱦɥɹ ɫɬɚɥɢ 10Ƚɇ2ɆɎȺ ɬɟɦ ɠɟ ɞɨɤɭɦɟнɬɨɦ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢɦɟнɟнɢɟ ɬɨɥɶɤɨ ɩɪɨɜɨɥɨɤɢ ɫɜ-10ȽɇɆȺ (ɢɥɢ ɫɜ-10Ƚɇ1ɆȺ) ɜ ɫɨɱɟɬɚнɢɢ ɫ фɥɸɫɨɦ 
Ɏɐ-16. 

Ɋɚɛɨɬɵ ɩɨ ɫɨɜɟɪɲɟнɫɬɜɨɜɚнɢɸ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯнɨɥɨɝɢɣ ɜɟɞɭɬɫɹ. Ɍɚɤ, 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɐɇɂɂɌɆȺɒ ɪɟɚɥɢɡɨɜɚнɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɝɪɚнɢɱɟнɢɸ ɫɨɞɟɪɠɚнɢɹ 
ɤɪɟɦнɢɹ, ɦɚɪɝɚнɰɚ ɢ ɚɡɨɬɚ ɞɥɹ ɩɪɨɜɨɥɨɤ ɬɢɩɚ 12ɏ2ɇ2ɆȺ-Ⱥ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɡнɚɱɟнɢɹ Ɍɤɨ ɜ ɩɪɟɞɟɥɚɯ ɨɬ – 10 ɞɨ – 50

0ɋ, ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚнɢɹ 
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ɫɨɜɦɟɫɬнɨɣ ɪɚɜнɨɜɟɫнɨɣ ɤɨнɰɟнɬɪɚɰɢɢ эɬɢɯ эɥɟɦɟнɬɨɜ ɩɪɢ ɫɜɚɪɤɟ ɩɨɞ ɩɥɚɜɥɟнɵɦ 
фɥɸɫɨɦ Д3Ж. Ɍɪɟɛɨɜɚнɢɹ ɤ ɫɨɞɟɪɠɚнɢɸ ɭɤɚɡɚннɵɯ эɥɟɦɟнɬɨɜ ɜ эɬɨɣ ɩɪɨɜɨɥɨɤɟ 
ɭɫɬɚнɨɜɥɟнɵ ɜ Ɍɍ 2730.09.033-2012. ɇɨɜɵɟ ɫɜɚɪɨɱнɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɬɟɯнɨɥɨɝɢɢ ɞɥɹ 
ɫɜɚɪɤɢ ɤɨɪɩɭɫнɵɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɇɂɐ «Ʉɭɪɱɚɬɨɜɫɤɢɣ 
ɢнɫɬɢɬɭɬ –  ɐɇɂɂ ɄɆ «ɉɪɨɦɟɬɟɣ» (ɞɚɥɟɟ – ɐɇɂɂ ɄɆ «ɉɪɨɦɟɬɟɣ») Д6Ж нɚ ɛɚɡɟ  
ɬɢɬɚнɨɫɨɞɟɪɠɚɳɟɣ ɩɪɨɜɨɥɨɤɢ ɬɢɩɚ ɫɜ-09ɏȽɇɆɌȺ ɢ фɥɸɫɚ ɇɎ-18Ɇ. Ɍɟɦ нɟ ɦɟнɟɟ, 
нɟɫɦɨɬɪɹ нɚ ɩɪɢнɢɦɚɟɦɵɟ ɦɟɪɵ, ɫɬɚɛɢɥɶнɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨнɫɬɪɭɤɬɢɜнɨɣ 
ɩɪɨɱнɨɫɬɢ ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ, ɨɬɪɚɠɚɟɦɚɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɩɵɬɚнɢɣ нɚ ɭɞɚɪнɭɸ 
ɜɹɡɤɨɫɬɶ, ɤɨɬɨɪɵɟ нɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɰɟнɤɢ Ɍɤɨ,  ɩɨɤɚ нɟ ɞɨɫɬɢɝнɭɬɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛнɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɢɫɩɵɬɚнɢɹɯ нɚ ɭɞɚɪнɭɸ 
ɜɹɡɤɨɫɬɶ ɜ ɢнɬɟɪɜɚɥɟ ɜɹɡɤɨ-ɯɪɭɩɤɨɝɨ ɩɟɪɟɯɨɞɚ. Ɉɛɵɱнɨ ɩɪɢ ɬɚɤɢɯ ɢɫɩɵɬɚнɢɹɯ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɩɨɫɨɛнɨɫɬɶ ɨɫнɨɜнɨɝɨ ɦɟɬɚɥɥɚ ɢ ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ 
ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɯɪɭɩɤɨɦɭ ɪɚɡɪɭɲɟнɢɸ ɩɪɢ ɩɨнɢɠɟнɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, 
фɪɚɤɬɨɝɪɚфɢɱɟɫɤɢɟ ɩɪɢɡнɚɤɢ ɪɚɡɪɭɲɟнɢɹ ɡɚɤɨнɨɦɟɪнɨ ɦɟнɹɸɬɫɹ ɨɬ ɜɹɡɤɨɝɨ ɹɦɨɱнɨɝɨ 
ɢɡɥɨɦɚ (ɪɢɫ. 1, ɚ) ɤ ɫɤɨɥɭ (ɤɜɚɡɢɫɤɨɥɭ) ɩɨ ɩɥɨɫɤɨɫɬɹɦ ɫɩɚɣнɨɫɬɢ (ɪɢɫ. 1, ɛ), ɚ ɜɟɥɢɱɢнɚ 
ɭɞɚɪнɨɣ ɜɹɡɤɨɫɬɢ (ɄɋV) ɫнɢɠɚɟɬɫɹ (ɪɢɫ. 2). Ɉɞнɚɤɨ, ɩɪɢ ɢɫɩɵɬɚнɢɹɯ нɟɤɨɬɨɪɵɯ ɩɪɨɛ, 
ɫɜɚɪɟннɵɯ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɜɵɹɜɥɹɸɬɫɹ ɨɬɤɥɨнɟнɢɹ ɜ ɫɬɪɨɟнɢɢ ɢɡɥɨɦɚ ɢ 
ɯɚɪɚɤɬɟɪɟ ɫнɢɠɟнɢɹ ɄɋV. ɇɚɪɹɞɭ ɫɨ ɫɤɨɥɨɦ ɜ ɜɟɪɯнɟɣ ɱɚɫɬɢ ɢнɬɟɪɜɚɥɚ ɜɹɡɤɨ-ɯɪɭɩɤɨɝɨ 
ɩɟɪɟɯɨɞɚ ɜ ɡɨнɟ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ ɯɪɭɩɤɨɝɨ ɢɡɥɨɦɚ ɩɨɹɜɥɹɸɬɫɹ ɭɱɚɫɬɤɢ ɦɟɠɡɟɪɟннɨɝɨ 
(ɪɢɫ. 1, ɜ) ɢ ɦɟɠɞɟнɞɪɢɬнɨɝɨ (ɪɢɫ. 1, ɝ) ɯɪɭɩɤɨɝɨ ɪɚɡɪɭɲɟнɢɹ. ɇɚ ɪɢɫɭнɤɟ 1, д 

ɩɪɟɞɫɬɚɜɥɟн ɯɚɪɚɤɬɟɪнɵɣ ɜɢɞ ɫɦɟɲɚннɨɝɨ ɪɚɡɪɭɲɟнɢɹ ɜ ɡɨнɟ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ 
ɯɪɭɩɤɨɝɨ ɢɡɥɨɦɚ (ɤɜɚɡɢɫɤɨɥ ɢ ɦɟɠɞɟнɞɪɢɬнɨɟ ɪɚɡɪɭɲɟнɢɟ). ɉɪɨɢɫɯɨɞɢɬ ɪɚɫɲɢɪɟнɢɟ 
ɢнɬɟɪɜɚɥɚ ɜɹɡɤɨ-ɯɪɭɩɤɨɝɨ ɩɟɪɟɯɨɞɚ ɜ ɫɬɨɪɨнɭ ɩɨɥɨɠɢɬɟɥɶнɵɯ ɬɟɦɩɟɪɚɬɭɪ ɡɚ ɫɱɟɬ 
ɩɨɹɜɥɟнɢɹ ɭɱɚɫɬɤɨɜ ɦɟɠɞɟнɞɪɢɬнɨɝɨ ɪɚɡɪɭɲɟнɢɹ ɜ ɡɨнɟ ɜɹɡɤɨɝɨ ɢɡɥɨɦɚ (ɪɢɫ. 1, ɟ), 

ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɫнɢɠɟнɢɟɦ ɨɛɳɟɝɨ ɭɪɨɜнɹ ɭɞɚɪнɨɣ ɜɹɡɤɨɫɬɢ Д7,8Ж. 
ɂɡɜɟɫɬнɨ, ɱɬɨ ɯɪɭɩɤɨɟ ɦɟɠɡɟɪɟннɨɟ ɪɚɡɪɭɲɟнɢɟ ɭɥɭɱɲɟннɵɯ ɫɬɚɥɟɣ ɫɜɹɡɚнɨ ɫ 

ɫɟɝɪɟɝɚɰɢɹɦɢ фɨɫфɨɪɚ нɚ ɝɪɚнɢɰɚɯ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɚɭɫɬɟнɢɬнɨɝɨ ɡɟɪнɚ Д9Ж ɢ 
ɫɤɨɩɥɟнɢɹɦɢ нɚ ɝɪɚнɢɰɚɯ ɩɟɪɜɢɱнɵɯ ɡɟɪɟн ɩɪɢɦɟɫɟɣ ɦɟɞɢ, ɤɨɛɚɥɶɬɚ ɢ ɬɹɠɟɥɵɯ 
ɥɟɝɤɨɩɥɚɜɤɢɯ ɦɟɬɚɥɥɨɜ, нɟ ɭɞɚɥɹɟɦɵɯ ɩɪɢ ɜɵɩɥɚɜɤɟ (ɨɥɨɜɨ, ɫɭɪɶɦɚ, ɦɵɲɶɹɤ, ɜɢɫɦɭɬ, 
ɫɜɢнɟɰ) Д3,8Ж. ɍɤɚɡɚннɵɟ ɡɚɤɨнɨɦɟɪнɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚнɹɸɬɫɹ ɜ ɩɨɥнɨɣ ɦɟɪɟ ɢ нɚ ɦɟɬɚɥɥ 
ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ Д9,10Ж. ɉɪɢ ɫɜɚɪɤɟ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ нɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɨɱɢɫɬɤɚ ɦɟɬɚɥɥɚ ɫɜɚɪнɵɯ ɲɜɨɜ ɨɬ ɫɨɞɟɪɠɚнɢɹ ɜɪɟɞнɵɯ ɩɪɢɦɟɫɟɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɹɜɥɟнɢɸ ɜ ɢɡɥɨɦɟ ɩɪɢ ɢɫɩɵɬɚнɢɹɯ ɭɱɚɫɬɤɨɜ ɯɪɭɩɤɨɝɨ ɦɟɠɡɟɪɟннɨɝɨ ɢ 
ɦɟɠɞɟнɞɪɢɬнɨɝɨ ɪɚɡɪɭɲɟнɢɹ. ɗɬɨ ɪɟɡɤɨ ɭɫɢɥɢɜɚɟɬ эффɟɤɬ ɨɯɪɭɩɱɢɜɚнɢɹ ɲɜɨɜ ɜ 
ɩɪɨɰɟɫɫɟ эɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɪɚɞɢɚɰɢɨннɨɦ, ɬɟɩɥɨɜɨɦ ɢɥɢ ɤɨɪɪɨɡɢɨннɨɦ ɜɨɡɞɟɣɫɬɜɢɢ, ɚ 
ɬɚɤɠɟ ɫɤɥɨннɨɫɬɶ ɤ ɩɪɨɹɜɥɟнɢɸ ɨɛɪɚɬɢɦɨɣ ɨɬɩɭɫɤнɨɣ ɯɪɭɩɤɨɫɬɢ, ɤɨɬɨɪɵɟ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɚɡɪɭɲɟнɢɟɦ ɩɨ ɝɪɚнɢɰɚɦ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɚɭɫɬɟнɢɬнɨɝɨ ɡɟɪнɚ 
Д8,9Ж. Ɍɚɤɨɟ ɪɚɡɪɭɲɟнɢɟ ɩɨɹɜɥɹɟɬɫɹ ɜ ɦɟɬɚɥɥɟ ɜ ɩɪɨɰɟɫɫɟ эɤɫɩɥɭɚɬɚɰɢɢ  ɞɚɠɟ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɢ ɢɫɩɵɬɚнɢɹɯ ɩɨɫɥɟ ɢɡɝɨɬɨɜɥɟнɢɹ ɨнɨ ɨɬɫɭɬɫɬɜɭɟɬ Д10Ж. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɨɹɜɥɟнɢɟ ɜ ɢɡɥɨɦɚɯ ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ ɩɪɢ ɡɚɜɨɞɫɤɢɯ ɢɫɩɵɬɚнɢɹɯ ɭɱɚɫɬɤɨɜ 
ɯɪɭɩɤɨɝɨ ɦɟɠɡɟɪɟннɨɝɨ ɢɥɢ ɦɟɠɞɟнɞɪɢɬнɨɝɨ ɪɚɡɪɭɲɟнɢɹ ɨɡнɚɱɚɟɬ, ɱɬɨ ɩɨɥɭɱɟннɵɣ 
ɦɟɬɚɥɥ ɲɜɚ ɭɠɟ ɨɛɥɚɞɚɟɬ ɩɨɜɵɲɟннɨɣ ɫɤɥɨннɨɫɬɶɸ ɤ ɜɵɲɟɭɤɚɡɚннɵɦ ɜɢɞɚɦ 
эɤɫɩɥɭɚɬɚɰɢɨннɨɣ ɩɨɜɪɟɠɞɚɟɦɨɫɬɢ. ɉɪɟɞɭɩɪɟɠɞɟнɢɟ ɢ ɭɫɬɪɚнɟнɢɟ эɬɢɯ 
нɟɛɥɚɝɨɩɪɢɹɬнɵɯ фɚɤɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠнɨɣ ɢ нɟɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ.  

Ɋɚɫɫɦɨɬɪɢɦ ɬɪɢ ɜɨɡɦɨɠнɵɯ ɪɟɲɟнɢɹ, нɚɩɪɚɜɥɟннɵɯ нɚ ɩɨɜɵɲɟнɢɟ 
ɤɨнɫɬɪɭɤɬɢɜнɨɣ ɩɪɨɱнɨɫɬɢ ɩɭɬɟɦ ɭɦɟнɶɲɟнɢɹ нɟɛɥɚɝɨɩɪɢɹɬнɨɝɨ ɜɥɢɹнɢɹ 
ɦɟɠɡɟɪɟннɨɝɨ ɪɚɡɪɭɲɟнɢɹ: 
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ɜ ɝ) 

 
 

д) ɟ) 
 

Ɋɢɫ. 1. – Ɇɢɤɪɨфɪɚɤɬɨɝɪɚфɢɹ (ɊɗɆ) ɪɚɡɪɭɲɟнɢɹ ɤɨнɬɪɨɥɶнɵɯ ɩɪɨɛ ɫɜɚɪнɵɯ ɲɜɨɜ ɫɬɚɥɢ 15ɏ2ɇɆɎȺ: 
ɚ – ɜɹɡɤɨɟ ɹɦɨɱнɨɟ ɪɚɡɪɭɲɟнɢɟ (ɯ1200); ɛ – ɤɜɚɡɢɫɤɨɥ ɜ ɡɨнɟ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ ɯɪɭɩɤɨɝɨ ɪɚɡɪɭɲɟнɢɹ 
(ɯ200); ɜ – ɦɟɠɡɟɪɟннɨɟ ɯɪɭɩɤɨɟ ɪɚɡɪɭɲɟнɢɟ ɜ ɡɨнɟ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ ɯɪɭɩɤɨɝɨ ɪɚɡɪɭɲɟнɢɹ (ɭɱɚɫɬɨɤ 

ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ) (ɯ400); ɝ – ɦɟɠɞɟнɞɪɢɬнɨɟ ɪɚɡɪɭɲɟнɢɟ ɜ ɡɨнɟ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ ɯɪɭɩɤɨɝɨ 
ɪɚɡɪɭɲɟнɢɹ (ɯ120);  д – ɫɦɟɲɚннɨɟ ɪɚɡɪɭɲɟнɢɟ ɜ ɡɨнɟ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢ ɯɪɭɩɤɨɝɨ ɪɚɡɪɭɲɟнɢɹ 

(ɦɟɠɞɟнɞɪɢɬнɨɟ ɜɜɟɪɯɭ, ɤɜɚɡɢɫɤɨɥ – ɜнɢɡɭ) (ɯ400); ɟ – ɫɦɟɲɚннɨɟ ɪɚɡɪɭɲɟнɢɟ ɜ ɡɨнɟ ɜɹɡɤɨɝɨ ɪɚɡɪɭɲɟнɢɹ 
(ɦɟɠɞɟнɞɪɢɬнɨɟ ɫɥɟɜɚ ɢ ɜ ɰɟнɬɪɟ, ɹɦɨɱнɨɟ – ɜнɢɡɭ ɢ ɫɩɪɚɜɚ) (ɯ40). 

 

1. ɋɟɥɟɤɬɢɜнɵɣ ɨɬɛɨɪ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ – ɫɚɦɨɟ ɨɱɟɜɢɞнɨɟ, нɚ ɩɟɪɜɵɣ 
ɜɡɝɥɹɞ, ɪɟɲɟнɢɟ – нɟɪɟɚɥɢɡɭɟɦɨ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɲɢɪɨɤɨɝɨ ɜɵɛɨɪɚ нɭɠнɵɯ ɩɥɚɜɨɤ, 
ɫɟɪɬɢфɢɤɚɬнɵɯ ɞɚннɵɯ ɩɨ ɱɢɫɬɨɬɟ ɩɪɢɦɟɫɟɣ, ɚ ɬɚɤɠɟ фɚɤɬɢɱɟɫɤɢɦ ɨɬɫɭɬɫɬɜɢɟɦ нɚ 
ɡɚɜɨɞɚɯ ɨɛɨɪɭɞɨɜɚнɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɪɨɜɟɞɟнɢɟ нɚɞɟɠнɨɝɨ ɤɨнɬɪɨɥɹ ɫɨɞɟɪɠɚнɢɹ 
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ɩɪɢɦɟɫɟɣ (ɦɟɬɨɞ ɚɬɨɦнɨ-ɚɛɫɨɪɛɰɢɨннɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ). ɉɨɫɥɟɞнɟɟ ɨɛɭɫɥɨɜɥɟнɨ 
ɨɬɫɭɬɫɬɜɢɟɦ нɨɪɦɚɬɢɜнɵɯ ɬɪɟɛɨɜɚнɢɣ ɩɨ ɢɯ ɤɨнɬɪɨɥɸ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ Д11Ж. 

2. ɂɫɩɨɥɶɡɨɜɚнɢɟ ɫɜɟɪɯɱɢɫɬɨɣ ɫɜɚɪɨɱнɨɣ ɩɪɨɜɨɥɨɤɢ, ɩɨɥɭɱɟннɨɣ ɩɨ 
ɬɟɯнɨɥɨɝɢɢ, ɩɪɢɦɟнɹɟɦɨɣ ɩɪɢ ɜɵɩɥɚɜɤɟ ɫɬɚɥɟɣ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ, ɢ ɱɢɫɬɨɝɨ 
ɤɟɪɚɦɢɱɟɫɤɨɝɨ фɥɸɫɚ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɟɯнɨɥɨɝɢɢ ɫɜɚɪɤɢ – эɬɨ 
ɪɟɲɟнɢɟ ɫɟɝɨɞнɹ нɟ ɪɟɚɥɢɡɭɟɦɨ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɜ нɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɬɟɯнɨɥɨɝɢɣ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ эɬɢ ɬɟɯнɨɥɨɝɢɢ ɞɨɥɠнɵ ɨɛɟɫɩɟɱɢɬɶ нɟ ɬɨɥɶɤɨ 
ɩɨɥɭɱɟнɢɟ ɛɟɡɞɟфɟɤɬнɨɝɨ ɫɜɚɪнɨɝɨ ɫɨɟɞɢнɟнɢɹ, нɨ ɢ ɢɫɤɥɸɱɢɬɶ ɡɚɝɪɹɡнɟнɢɟ ɦɟɬɚɥɥɚ 
ɲɜɚ, ɜɵɡɵɜɚɸɳɢɟ ɩɨɹɜɥɟнɢɟ ɦɟɠɞɟнɞɪɢɬнɨɝɨ ɪɚɡɪɭɲɟнɢɹ. 

3. ɉɨɥɭɱɟнɢɟ ɦɟɥɤɨɡɟɪнɢɫɬɨɣ ɩɟɪɜɢɱнɨɣ ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥɥɚ ɲɜɚ. ȼ эɬɨɦ 
ɫɥɭɱɚɟ ɜɪɟɞнɵɟ ɩɪɢɦɟɫɢ ɛɨɥɟɟ ɪɚɜнɨɦɟɪнɨ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɝɪɚнɢɰɚɦ ɩɟɪɜɢɱнɵɯ 
ɡɟɪɟн, ɫнɢɠɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɥɨннɨɫɬɶ ɤ ɯɪɭɩɤɨɦɭ ɪɚɡɪɭɲɟнɢɸ. ɍɦɟнɶɲɢɬɶ 
ɪɚɡɦɟɪɵ ɫɬɨɥɛɱɚɬɵɯ ɞɟнɞɪɢɬɨɜ ɦɨɠнɨ ɦɨɞɢфɢɰɢɪɨɜɚнɢɟɦ, нɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɜɜɟɞɟнɢɹ 
ɜ ɫɜɚɪɨɱнɭɸ ɜɚннɭ нɚнɨɱɚɫɬɢɰ ɨɤɫɢɞɨɜ ɬɢɬɚнɚ ɢɥɢ ɰɢɪɤɨнɢɹ Д12,13Ж, ɚ ɬɚɤɠɟ 
ɪɟɝɭɥɢɪɨɜɚнɢɟɦ ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɦ ɩɪɢ ɦɚɥɨɦ ɬɟɩɥɨɜɥɨɠɟнɢɢ. 
ɉɨɫɥɟɞнɟɟ ɦɨɠнɨ ɪɟɚɥɢɡɨɜɚɬɶ, ɟɫɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɨɥнɨɣ ɦɟɪɟ ɜɨɡɦɨɠнɨɫɬɢ 
ɢнɜɟɪɬɨɪнɵɯ ɢɫɬɨɱнɢɤɨɜ ɩɢɬɚнɢɹ ɫ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟнɢɟɦ Д14Ж. 

 

 
Ɋɢɫ. 2. – ɋɯɟɦɚ ɜɹɡɤɨ-ɯɪɭɩɤɨɝɨ ɩɟɪɟɯɨɞɚ ɦɟɬɚɥɥɚ ɫɜɚɪнɵɯ ɲɜɨɜ ɩɪɢ ɢɫɩɵɬɚнɢɹɯ нɚ ɭɞɚɪнɭɸ ɜɹɡɤɨɫɬɶ:  
ɄCV – ɭɞɚɪнɚɹ ɜɹɡɤɨɫɬɶ; В – ɞɨɥɹ  ɜɹɡɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɢɡɥɨɦɟ (ɌȺ ɢ ɌВ - ɜɟɪɯнɹɹ  ɢ нɢɠнɹɹ ɝɪɚнɢɰɵ 

ɢнɬɟɪɜɚɥɚ ɜɹɡɤɨ-ɯɪɭɩɤɨɝɨ ɩɟɪɟɯɨɞɚ); Ɍθ - ɌВ – ɬɟɦɩɟɪɚɬɭɪнɵɣ ɢнɬɟɪɜɚɥ ɩɨɥɨɫɵ ɪɚɡɛɪɨɫɚ ɡнɚɱɟнɢɣ ɄCV ɢ 
В Д7Ж. Ɍɨɥɫɬɵɟ ɫɩɥɨɲнɵɟ ɥɢнɢɢ – ɢɡɦɟнɟнɢɟ ɡнɚɱɟнɢɣ В ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɪɚɡɪɭɲɟнɢɹ ɫɤɨɥɨɦ 

(ɤɜɚɡɢɫɤɨɥɨɦ) ɤ ɜɹɡɤɨɦɭ ɹɦɨɱнɨɦɭ; ɬɨɥɫɬɚɹ ɩɪɟɪɵɜɢɫɬɚɹ ɥɢнɢɹ – ɪɚɫɲɢɪɟнɢɟ ɨɛɥɚɫɬɢ ɢɡɦɟнɟнɢɹ 
ɡнɚɱɟнɢɣ В ɜ ɫɬɨɪɨнɭ ɩɨɥɨɠɢɬɟɥɶнɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢ ɩɨɹɜɥɟнɢɢ ɦɟɠɡɟɪɟннɨɝɨ ɢ ɦɟɠɞɟнɞɪɢɬнɨɝɨ 
ɢɡɥɨɦɚ. ɉɭнɤɬɢɪнɚɹ ɥɢнɢɹ – ɬɟɦɩɟɪɚɬɭɪнɨɟ ɢɡɦɟнɟнɢɟ ɡнɚɱɟнɢɣ ɄCV ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɪɚɡɪɭɲɟнɢɹ 
ɫɤɨɥɨɦ ɤ ɜɹɡɤɨɦɭ ɹɦɨɱнɨɦɭ; ɬɨнɤɚɹ ɲɬɪɢɯɨɜɚɹ ɥɢнɢɹ – ɢɡɦɟнɟнɢɟ ɡнɚɱɟнɢɣ ɄCV ɩɪɢ ɩɨɹɜɥɟнɢɢ 

ɦɟɠɡɟɪɟннɨɝɨ ɢ ɦɟɠɞɟнɞɪɢɬнɨɝɨ ɢɡɥɨɦɚ. ɇɢɠнɟɟ фɨɬɨ ɫɥɟɜɚ – ɩɨɥнɨɫɬɶɸ ɯɪɭɩɤɢɣ ɢɡɥɨɦ ɜ ɪɚɣɨнɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɌВ; ɜɟɪɯнɟɟ фɨɬɨ ɫɩɪɚɜɚ – ɩɨɥнɨɫɬɶɸ ɜɹɡɤɢɣ ɢɡɥɨɦ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɌȺ; фɨɬɨ ɫɩɪɚɜɚ 

ɜнɢɡɭ – ɯɚɪɚɤɬɟɪ ɢɡɥɨɦɚ ɩɪɢ 10% ɜɹɡɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɬɟɦɩɟɪɚɬɭɪɚ (1); фɨɬɨ ɫɥɟɜɚ ɜɜɟɪɯɭ – ɯɚɪɚɤɬɟɪ 
ɢɡɥɨɦɚ ɩɪɢ 80% ɜɹɡɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɬɟɦɩɟɪɚɬɭɪɚ (1). Ⱦɥɹ ɫɬɚɥɟɣ ɬɪɚɞɢɰɢɨннɵɯ ɫɩɨɫɨɛɨɜ ɜɵɩɥɚɜɤɢ 
ɜɟɥɢɱɢнɵ ɄCV ɢ В ɜ ɜɟɪɯнɟɣ ɱɚɫɬɢ ɩɨɥɨɫɵ ɪɚɡɛɪɨɫɚ (ɬɟɦɩɟɪɚɬɭɪɚ (1) ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɨɛɥɚɫɬɢ ɜɵɫɨɤɢɯ 

ɡнɚɱɟнɢɣ (ɨɛɨɡнɚɱɟнɵ ɤɜɚɞɪɚɬɢɤɚɦɢ), ɚ ɜ нɢɠнɟɣ ɱɚɫɬɢ ɩɨɥɨɫɵ ɪɚɡɛɪɨɫɚ (ɬɟɦɩɟɪɚɬɭɪɚ (2) ɨнɢ 
ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɨɛɥɚɫɬɢ нɢɡɤɢɯ ɡнɚɱɟнɢɣ (ɨɛɨɡнɚɱɟнɵ ɤɪɭɠɨɱɤɚɦɢ). Ⱦɥɹ ɱɢɫɬɵɯ ɩɨ ɩɪɢɦɟɫɹɦ ɫɬɚɥɟɣ ɢ 
ɫɜɚɪнɵɯ ɲɜɨɜ ɩɨɥɨɫɚ ɪɚɡɛɪɨɫɚ ɨɬɫɭɬɫɬɜɭɟɬ; ɜ нɢɯ ɡнɚɱɟнɢɹ ɄCV ɢ В ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɞɨ ɦɚɤɫɢɦɭɦɚ 

ɜ ɪɚɣɨнɟ ɬɟɦɩɟɪɚɬɭɪɵ Ɍθ. 
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ɋɭɳɟɫɬɜɭɟɬ ɟɳɟ ɨɞнɚ ɩɪɨɛɥɟɦɚ, ɫɜɹɡɚннɚɹ ɫ нɟɨɠɢɞɚннɵɦ ɯɪɭɩɤɢɦ ɪɚɡɪɭɲɟнɢɟɦ, 
ɤɨɝɞɚ ɢɡ ɬɪɟɯ ɨɛɪɚɡɰɨɜ, ɢɫɩɵɬɚннɵɯ ɩɪɢ ɨɞнɨɣ ɢ ɬɨɣ ɠɟ ɬɟɦɩɟɪɚɬɭɪɟ, ɞɜɚ ɩɨɤɚɡɵɜɚɸɬ 
ɜɵɫɨɤɭɸ ɭɞɚɪнɭɸ ɜɹɡɤɨɫɬɶ, ɚ ɬɪɟɬɢɣ – нɭɥɟɜɭɸ (ɪɢɫ. 2), ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɢɡнɚɤɨɜ 
ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟфɨɪɦɚɰɢɢ ɢɥɢ нɚɥɢɱɢɹ ɞɟфɟɤɬɚ ɜ ɨɛɥɚɫɬɢ нɚɞɪɟɡɚ. Ɍɚɤɨɟ ɹɜɥɟнɢɟ, 
ɨɛɭɫɥɚɜɥɢɜɚɸɳɟɟ ɲɢɪɨɤɭɸ ɩɨɥɨɫɭ ɪɚɡɛɪɨɫɚ ɡнɚɱɟнɢɣ ɭɞɚɪнɨɣ ɜɹɡɤɨɫɬɢ ɜ 
ɤɨнɫɬɪɭɤɰɢɨннɵɯ ɫɬɚɥɹɯ, ɢɡɜɟɫɬнɨ ɞɚɜнɨ Д15Ж. Ⱦɥɹ ɦɟɬɚɥɥɚ ɲɜɚ, ɩɨ ɦнɟнɢɸ ɚɜɬɨɪɨɜ 
нɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ, ɬɚɤɨɣ «ɜɵɩɚɞ» ɫɜɹɡɚн ɫ ɩɨɹɜɥɟнɢɟɦ ɫɜɨɛɨɞнɨɝɨ ɚɡɨɬɚ ɜ фɟɪɪɢɬнɨɣ 
ɦɚɬɪɢɰɟ ɩɪɢ ɩɨнɢɠɟнɢɢ ɬɟɦɩɟɪɚɬɭɪɵ нɢɠɟ Ⱥɫ1. ɂɡɜɟɫɬнɨ Д16Ж, ɱɬɨ ɜ ɦɟɬɚɥɥɟ 
нɢɡɤɨɥɟɝɢɪɨɜɚннɵɯ ɫɬɚɥɟɣ эɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɜɟɪɞɨɪɚɫɬɜɨɪнɨɦɭ ɭɩɪɨɱнɟнɢɸ фɟɪɪɢɬнɨɣ 
ɦɚɬɪɢɰɵ ɢ ɟɟ ɞɢɫɩɟɪɫɢɨннɨɦɭ ɬɜɟɪɞɟнɢɸ. ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɪɨɢɫɯɨɞɢɬ ɥɨɤɚɥɶнɨɟ 
ɩɨɜɵɲɟнɢɟ ɭɪɨɜнɹ ɜнɭɬɪɟннɢɯ нɚɩɪɹɠɟнɢɣ. ɉɪɢ ɢɫɩɵɬɚнɢɹɯ нɚ ɭɞɚɪнɭɸ ɜɹɡɤɨɫɬɶ эɬɨ 
ɩɪɢɜɨɞɢɬ ɤ нɟɨɠɢɞɚннɨɦɭ ɜɨɡнɢɤнɨɜɟнɢɸ ɯɪɭɩɤɨɝɨ ɪɚɡɪɭɲɟнɢɹ ɫɤɨɥɨɦ ɩɨ ɩɥɨɫɤɨɫɬɹɦ 
ɫɩɚɣнɨɫɬɢ (ɪɢɫ. 1, ɛ). 

Ⱥɡɨɬ ɩɨɹɜɥɹɟɬɫɹ ɜ ɡɚɤɪɢɫɬɚɥɥɢɡɨɜɚннɨɦ ɦɟɬɚɥɥɟ ɩɪɢ нɟɞɨɫɬɚɬɨɱнɨɣ ɡɚɳɢɬɟ ɲɜɚ 
ɨɬ ɚɬɦɨɫфɟɪɵ ɜɨɡɞɭɯɚ. ɉɪɢ эɬɨɦ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢ ɞɭɝɨɜɨɦ ɩɪɨɰɟɫɫɟ ɡɚɦɟɬнɨ ɜɵɲɟ, 
ɱɟɦ ɩɪɢ ɥɚɡɟɪнɨɣ, эɥɟɤɬɪɨннɨ-ɥɭɱɟɜɨɣ ɢɥɢ эɥɟɤɬɪɨɲɥɚɤɨɜɨɣ ɫɜɚɪɤɟ ɜɫɥɟɞɫɬɜɢɟ 
нɚɥɢɱɢɹ ɜ ɞɭɝɟ ɢɨнɨɜ ɚɡɨɬɚ, ɩɨɝɥɨɳɚɟɦɵɯ ɫɜɚɪɨɱнɨɣ ɩɪɨɜɨɥɨɤɨɣ Д17Ж. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚнɢɢ ɩɪɨɜɨɥɨɤɢ ɫɜ-12ɏ2ɇ2ɆȺ (ɜ ɤɨɬɨɪɨɣ нɟɬ ɫɢɥɶнɵɯ 
нɢɬɪɢɞɨɨɛɪɚɡɨɜɚɬɟɥɟɣ) нɢɬɪɢɞɵ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɫɜɹɡɚɬɶ ɪɚɫɬɜɨɪɟннɵɣ ɚɡɨɬ ɩɪɢ 
ɩɨɥɢɦɨɪфнɨɦ ɩɪɟɜɪɚɳɟнɢɢ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɜ ɚɭɫɬɟнɢɬɟ ɟɝɨ ɪɚɫɬɜɨɪɢɦɨɫɬɶ 
ɡнɚɱɢɬɟɥɶнɨ ɜɵɲɟ, ɱɟɦ ɜ фɟɪɪɢɬɟ Д16,17Ж, нɟ ɨɛɪɚɡɭɸɬɫɹ. ɉɪɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 
ɦɚɬɟɪɢɚɥɚ ɫɜɚɪɨɱнɨɣ ɜɚннɵ ɭ ɥɢнɢɢ ɫɩɥɚɜɥɟнɢɹ ɜɤɥɚɞ ɨɫнɨɜнɨɝɨ ɦɟɬɚɥɥɚ – ɫɬɚɥɢ 
15ɏ2ɇɆɎȺ – ɬɚɤɠɟ нɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɪɚɡɨɜɚнɢɹ нɢɬɪɢɞɨɜ, ɬɚɤ ɤɚɤ ɜɚнɚɞɢɣ ɩɨ 
ɪɚɫɱɟɬɭ ɫɜɹɡɚн ɭɝɥɟɪɨɞɨɦ ɢ ɟɝɨ нɟɞɨɫɬɚɬɨɱнɨ ɞɥɹ ɫɜɹɡɵɜɚнɢɹ ɚɡɨɬɚ. 

ɍɫɬɪɚнɟнɢɹ ɨɯɪɭɩɱɢɜɚнɢɹ ɦɟɬɚɥɥɚ ɲɜɚ, ɫɜɹɡɚннɨɝɨ ɫ ɩɨɹɜɥɟнɢɟɦ ɫɜɨɛɨɞнɨɝɨ 
ɚɡɨɬɚ, ɦɨɠнɨ ɞɨɫɬɢɱɶ, ɪɟɝɭɥɢɪɭɹ ɩɪɢ ɫɜɚɪɤɟ ɫɨɞɟɪɠɚнɢɟ ɬɚɤɢɯ ɫɢɥɶнɵɯ 
нɢɬɪɢɞɨɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɤɚɤ ɚɥɸɦɢнɢɣ ɢ ɬɢɬɚн, ɤɨɬɨɪɵɟ ɜ нɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɩɪɢɦɟнɹɸɬɫɹ, ɜ ɨɫнɨɜнɨɦ, ɞɥɹ ɪɚɫɤɢɫɥɟнɢɹ ɦɟɬɚɥɥɚ ɲɜɚ Д17,18Ж. Ɉɬ ɜɨɡɦɨɠнɨɫɬɢ 
ɫɜɹɡɵɜɚнɢɹ эɬɢɯ эɥɟɦɟнɬɨɜ ɫ ɚɡɨɬɨɦ, ɜ ɨɫнɨɜнɨɦ ɢ ɡɚɜɢɫɢɬ ɫɬɟɩɟнɶ ɨɯɪɭɩɱɢɜɚнɢɹ 
ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ Д16,19,20Ж. ɐɇɂɂ ɄɆ «ɉɪɨɦɟɬɟɣ» ɪɟɤɨɦɟнɞɭɟɬ ɞɥɹ ȺɋɎ   
ɬɢɬɚнɨɫɨɞɟɪɠɚɳɭɸ ɩɪɨɜɨɥɨɤɭ ɬɢɩɚ ɫɜ-09ɏȽɇɆɌȺ ɜ ɫɨɱɟɬɚнɢɢ ɫ фɥɸɫɨɦ ɇɎ-18Ɇ Д6Ж, 
ɱɬɨ ɜ ɩɪɢнɰɢɩɟ, ɦɨɠɟɬ ɜɵɩɪɚɜɢɬɶ ɫɢɬɭɚɰɢɸ. Ɍɟɦ нɟ ɦɟнɟɟ, ɦɟɬɨɞɵ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɵɯ ɦɨɠнɨ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɨɯɪɭɩɱɢɜɚнɢɹ, ɫɜɹɡɚннɭɸ ɫ нɚɥɢɱɢɟɦ ɜ ɦɟɬɚɥɥɟ ɲɜɚ 
ɚɡɨɬɚ, ɞɨ ɫɢɯ ɩɨɪ нɟ ɪɚɡɪɚɛɨɬɚнɵ. ɋɨɝɥɚɫнɨ нɨɪɦɚɬɢɜнɨɣ ɞɨɤɭɦɟнɬɚɰɢɢ ɫɨɞɟɪɠɚнɢɟ 
ɚɡɨɬɚ ɜ ɫɜɚɪнɵɯ ɲɜɚɯ ɜɨɨɛɳɟ нɟ ɤɨнɬɪɨɥɢɪɭɟɬɫɹ, ɚɥɸɦɢнɢɹ ɢ ɬɢɬɚнɚ – нɟ ɜɫɟɝɞɚ. ɉɪɢ 
ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɝɨɜɨɪɢɬɶ ɨ ɫɬɚɛɢɥɶнɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɨ ɫɨɩɪɨɬɢɜɥɟнɢɸ ɯɪɭɩɤɨɦɭ 
ɪɚɡɪɭɲɟнɢɸ ɦɟɬɚɥɥɚ ɫɜɚɪнɵɯ ɲɜɨɜ, ɪɚɜнɨɰɟннɨɦɭ ɢɦɟɸɳɟɦɭɫɹ ɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɫɬɚɥɟɣ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ, нɟ ɩɪɢɯɨɞɢɬɫɹ. ɉɨ ɦнɟнɢɸ ɚɜɬɨɪɨɜ нɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ, 
ɪɟɲɚɬɶ эɬɭ ɩɪɨɛɥɟɦɭ нɟɨɛɯɨɞɢɦɨ ɜ ɤɨɦɩɥɟɤɫɟ Д21Ж: 

ɚ) ɞɥɹ ɫɜɚɪɤɢ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟннɵɯ ɢɡɞɟɥɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫɜɟɪɯɱɢɫɬɭɸ 
ɫɜɚɪɨɱнɭɸ ɩɪɨɜɨɥɨɤɭ, ɩɨɥɭɱɟннɭɸ ɫ ɢɫɩɨɥɶɡɨɜɚнɢɟɦ ɬɟɯнɨɥɨɝɢɣ ɜнɟɩɟɱнɨɣ 
ɦɟɬɚɥɥɭɪɝɢɢ;  

ɛ) ɩɪɢ ɫɜɚɪɤɟ нɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟннɵɯ ɲɜɨɜ ɢɫɩɨɥɶɡɨɜɚɬɶ нɟ ɩɥɚɜɥɟнɵɣ, ɚ 
ɬɨɥɶɤɨ ɤɟɪɚɦɢɱɟɫɤɢɣ фɥɸɫ ɤɨнɬɪɨɥɢɪɭɟɦɨɝɨ ɫɨɫɬɚɜɚ, ɱɢɫɬɵɣ ɨɬ ɜɪɟɞнɵɯ ɩɪɢɦɟɫɟɣ;  

ɜ) ɜ ɩɨɥнɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯнɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠнɨɫɬɢ ɫɨɜɪɟɦɟннɵɯ 
ɫɜɚɪɨɱнɵɯ ɭɫɬɚнɨɜɨɤ нɚ ɨɫнɨɜɟ ɢɫɬɨɱнɢɤɨɜ ɩɢɬɚнɢɹ ɫ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟнɢɟɦ, 
ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɢɡɦɟнɹɬɶ ɯɚɪɚɤɬɟɪ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɫɜɚɪɤɟ 
ɪɟɝɭɥɢɪɨɜɚнɢɟɦ ɬɟɩɥɨɜɥɨɠɟнɢɹ ɩɪɢ ɦɟɥɤɨɤɚɩɟɥɶнɨɦ ɩɟɪɟнɨɫɟ. 

ɋɭɳнɨɫɬɶ ɫɢнɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟнɢɹ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ нɚ ɨɫнɨɜɟ ɰɢфɪɨɜɵɯ 
ɩɪɨɰɟɫɫɨɪɨɜ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɪɝɚнɢɡɚɰɢɢ ɢɦɩɭɥɶɫнɨɝɨ ɪɟɠɢɦɚ ɩɟɪɟнɨɫɚ ɤɚɩɥɢ ɱɟɪɟɡ 
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ɞɭɝɭ. Ɉɫнɨɜнɚɹ ɩɪɨɛɥɟɦɚ, ɫɜɹɡɚннɚɹ ɫ эɬɢɦ ɩɪɨɰɟɫɫɨɦ, – ɢнɢɰɢɢɪɨɜɚɬɶ ɨɞɢн ɢɦɩɭɥɶɫ 
ɬɨɤɚ ɞɥɹ ɪɚɫɩɥɚɜɥɟнɢɹ ɨɞнɨɣ ɤɚɩɥɢ. ɉɪɢ ɪɚɡнɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɬɨɥɳɢнɚɯ ɡɚɝɨɬɨɜɨɤ, 
ɞɢɚɦɟɬɪɚɯ ɩɪɨɜɨɥɨɤɢ ɢ ɬ.ɞ. ɜɟɥɢɱɢнɚ ɢɦɩɭɥɶɫɚ ɞɨɥɠнɚ ɛɵɬɶ ɪɚɡɥɢɱнɨɣ. ɉɨэɬɨɦɭ, 
нɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶнɨ ɩɪɨɫɱɢɬɵɜɚɬɶ ɪɟɠɢɦɵ ɩɨ ɭɪɚɜнɟнɢɹɦ ɜɜɨɞɚ ɬɟɩɥɚ ɩɪɢ ɫɜɚɪɤɟ 
Д14,22Ж. ɂɡɦɟнɹɹ ɬɟɩɥɨɜɥɨɠɟнɢɟ ɫ ɩɨɦɨɳɶɸ ɫɢнɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟнɢɹ, ɦɨɠнɨ 
ɨɪɝɚнɢɡɨɜɚɬɶ ɦɟɥɤɨɤɚɩɟɥɶнɵɣ, ɤɪɭɩнɨɤɚɩɟɥɶнɵɣ ɢ ɫɬɪɭɣнɵɣ ɩɟɪɟнɨɫ ɦɟɬɚɥɥɚ ɜ 
ɫɜɚɪɨɱнɭɸ ɜɚннɭ ɱɟɪɟɡ ɞɭɝɭ. Ɋɟɝɭɥɢɪɨɜɚнɢɟɦ ɬɟɩɥɨɜɥɨɠɟнɢɹ ɦɨɠнɨ ɢɡɦɟнɢɬɶ ɢ 
ɯɚɪɚɤɬɟɪ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɩɪɢ ɫɜɚɪɤɟ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ нɚ ɫɨɞɟɪɠɚнɢɟ 
ɯɢɦɢɱɟɫɤɢɯ эɥɟɦɟнɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɡɨɬɚ, ɚɥɸɦɢнɢɹ ɢ ɬɢɬɚнɚ ɜ ɦɟɬɚɥɥɟ ɫɜɚɪɨɱнɨɣ 
ɜɚннɵ ɢ ɲɜɚ. 

Ɍɚɤ ɤɚɤ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɜɟɥɢɱɢнɭ ɬɟɩɥɨɜɥɨɠɟнɢɹ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚнɢɢ ɢнɜɟɪɬɨɪнɵɯ ɢɫɬɨɱнɢɤɨɜ, ɹɜɥɹɸɬɫɹ ɭɩɪɚɜɥɹɟɦɵɦɢ, ɪɟɠɢɦɵ ɫɜɚɪɤɢ 
ɦɨɠнɨ ɪɟɝɭɥɢɪɨɜɚɬɶ, ɢɡɦɟнɹɹ ɜɫɟɝɨ ɥɢɲɶ ɨɞɢн ɩɚɪɚɦɟɬɪ Д22,23Ж. ɉɪɢ эɬɨɦ ɨɫɬɚɥɶнɵɟ – 

нɟɦɟɞɥɟннɨ ɨɬɪɟɚɝɢɪɭɸɬ нɚ эɬɨ ɢɡɦɟнɟнɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɫɹ ɫɨɜɨɤɭɩнɨɫɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɯɨɞ нɚ нɨɜɵɣ ɪɟɠɢɦ. ɋɨɜɪɟɦɟннɵɟ ɢнɜɟɪɬɨɪнɵɟ 
ɚɩɩɚɪɚɬɵ ɫ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟнɢɟɦ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɜɚɪɤɭ 
ɨɬɜɟɬɫɬɜɟннɵɯ ɢɡɞɟɥɢɣ ɫɨ ɫɬɚɛɢɥɶнɵɦɢ ɢ ɜɵɫɨɤɢɦɢ ɬɪɟɛɨɜɚнɢɹɦɢ ɤ ɤɚɱɟɫɬɜɭ ɩɪɢ 
ɜɵɫɨɱɚɣɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶнɨɫɬɢ ɢ ɦɟнɶɲɟɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɜɚɥɢфɢɤɚɰɢɢ ɫɜɚɪɳɢɤɚ. 
ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɟ ɢнɜɟɪɬɨɪнɵɟ ɚɩɩɚɪɚɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɜɚɪɤɢ 
ɲɬɭɱнɵɦ эɥɟɤɬɪɨɞɨɦ, ɦɟɬɨɞɚɦɢ ɚɪɝɨннɨ-ɞɭɝɨɜɨɣ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ. ȼ 
ɩɨɫɥɟɞнɟɟ ɜɪɟɦɹ ɩɨɹɜɢɥɨɫɶ ɢнɜɟɪɬɨɪнɨɟ ɨɛɨɪɭɞɨɜɚнɢɟ ɢ ɞɥɹ ȺɋɎ. 

ɋɩɟɰɢɚɥɢɫɬɚɦɢ Fronius International ɜɨɡɦɨɠнɨɫɬɢ ɫɢнɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟнɢɹ 
ɪɚɫɲɢɪɟнɵ ɟɳɟ ɛɨɥɟɟ. ɂɦɢ ɩɪɟɞɥɨɠɟн ɦɟɬɨɞ ɋɆɌ (Cold Metal Transfer – ɯɨɥɨɞнɵɣ 
ɩɟɪɟнɨɫ ɦɟɬɚɥɥɚ), ɫɨɝɥɚɫнɨ ɤɨɬɨɪɨɦɭ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɪɨɰɟɫɫ ɞɜɢɠɟнɢɹ ɩɪɨɜɨɥɨɤɢ ɫ 
ɩɨɦɨɳɶɸ ɰɢфɪɨɜɨɣ ɚɜɬɨɦɚɬɢɤɢ Д23,24Ж. ɉɨɤɚ ɞɭɝɚ ɝɨɪɢɬ, ɩɪɨɜɨɥɨɤɚ ɞɜɢɠɟɬɫɹ ɜɩɟɪɟɞ, 
нɨ ɫɢɫɬɟɦɚ ɦɝнɨɜɟннɨ ɪɟɚɝɢɪɭɟɬ нɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚнɢɟ, ɜɵɡɵɜɚɹ ɛɵɫɬɪɨɟ ɨɬɜɟɞɟнɢɟ 
ɩɪɨɜɨɥɨɤɢ ɢ ɫɨɤɪɚɳɚɹ ɜɪɟɦɹ ɩɨɞɜɨɞɚ ɬɟɩɥɚ ɜ ɫɜɚɪнɨɣ ɲɨɜ. Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɞɟɣɫɬɜɭɟɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨ 70 ɪɚɡ ɜ ɫɟɤɭнɞɭ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɟɞнɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫɫɚ 
ɫɬɚнɨɜɢɬɫɹ ɛɨɥɟɟ нɢɡɤɨɣ, ɱɟɦ ɩɪɢ ɨɛɵɱнɨɣ ɫɜɚɪɤɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɟɬ ɦɟɫɬɨ ɫɜɚɪɤɚ 
ɫ ɩɨнɢɠɟннɵɦ ɬɟɩɥɨɜɥɨɠɟнɢɟɦ, ɤɨнɬɪɨɥɢɪɭɟɦɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚнɢɹ, 
ɨɬɞɟɥɟнɢɹ ɦɟɬɚɥɥɚ ɨɬ эɥɟɤɬɪɨɞɚ ɢ ɟɝɨ ɩɟɪɟɞɚɱɢ ɜ ɜɚннɭ ɩɨ ɤɚɩɥɟ. ɉɪɨɰɟɫɫ ɩɟɪɟнɨɫɚ 
ɦɟɬɚɥɥɚ ɨɬɥɢɱɚɟɬɫɹ ɩɨɥнɵɦ ɨɬɫɭɬɫɬɜɢɟɦ ɛɪɵɡɝ ɢ ɫɬɚɛɢɥɶнɵɦ ɝɨɪɟнɢɟɦ ɞɭɝɢ ɞɚɠɟ ɞɥɹ 
ɬɪɭɞнɨɫɜɚɪɢɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼɨɡɦɨɠнɨ ɬɚɤɠɟ ɫɨɱɟɬɚнɢɟ ɩɪɨɰɟɫɫɚ ɋɆɌ ɫɨ ɫɜɚɪɤɨɣ 
ɢɦɩɭɥɶɫнɨɣ ɞɭɝɨɣ, ɱɬɨ ɨɛɴɟɞɢнɹɟɬ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚ. 

ȿɳɟ ɨɞнɚ ɜɚɠнɚɹ ɨɛɥɚɫɬɶ ɩɪɢɦɟнɟнɢɹ ɋɆɌ ɩɪɨɰɟɫɫɚ – ɜɨɡɦɨɠнɨɫɬɶ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚнɢɹ ɩɪɢ нɚнɟɫɟнɢɢ ɚнɬɢɤɨɪɪɨɡɢɨннɵɯ ɩɨɤɪɵɬɢɣ. ɉɪɢ нɚɩɥɚɜɤɟ ɫɭɳɟɫɬɜɭɟɬ 
ɨɱɟнɶ ɫɭɳɟɫɬɜɟннɨɟ ɨɝɪɚнɢɱɟнɢɟ ɩɨ ɫɨɞɟɪɠɚнɢɸ δ-фɟɪɪɢɬɚ, ɤɨɬɨɪɨɟ нɟ ɞɨɥɠнɨ ɛɵɬɶ 
ɜɵɲɟ 8% ɫɨɝɥɚɫнɨ ɬɪɟɛɨɜɚнɢɹɦ ɩɪɚɜɢɥ ɤɨнɬɪɨɥɹ ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ 

ɉɇȺɗ Ƚ-7-010-89 Д11Ж. ɗɬɨ ɬɪɟɛɨɜɚнɢɟ ɨɛɭɫɥɨɜɥɟнɨ ɪɟɡɤɢɦ ɫнɢɠɟнɢɟɦ ɩɥɚɫɬɢɱнɨɫɬɢ ɢ 
ɨɯɪɭɩɱɢɜɚнɢɟɦ нɚɩɥɚɜɥɟннɨɝɨ ɫɥɨɹ ɜ ɪɟɡɭɥɶɬɚɬɟ «ɫɢɝɦɚɬɢɡɚɰɢɢ» δ-фɟɪɪɢɬɚ. Ɍɚɤ ɤɚɤ 
ɩɪɢ ɋɆɌ-ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɜɥɨɠɟнɢɟ ɩɨнɢɠɟнɨ, ɫнɢɠɚɟɬɫɹ ɢ ɫɬɟɩɟнɶ ɩɟɪɟɦɟɲɢɜɚнɢɹ 
нɚɩɥɚɜɥɹɟɦɨɝɨ ɦɟɬɚɥɥɚ ɫ ɨɫнɨɜнɵɦ, ɚ ɫɥɟɞɨɜɚɬɟɥɶнɨ, ɢ ɫɨɞɟɪɠɚнɢɟ δ-фɟɪɪɢɬɚ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɪɟɡɤɨ ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ нɚɩɥɚɜɥɟннɨɝɨ ɫɥɨɹ Д24Ж. ɋɯɨɞнɵɣ эффɟɤɬ ɞɚɟɬ ɢ 
ɩɪɢɦɟнɟнɢɟ эɥɟɤɬɪɨɲɥɚɤɨɜɨɝɨ ɩɪɨɰɟɫɫɚ, ɜнɟɞɪɹɟɦɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ 

ɐɇɂɂɌɆȺɒ Д3Ж. 
ɒɢɪɨɤɢɟ ɩɟɪɫɩɟɤɬɢɜɵ ɜ ɪɚɡɜɢɬɢɢ ɬɟɯнɨɥɨɝɢɣ ɫɜɚɪɤɢ ɫɜɹɡɚнɵ ɫ ɢɫɩɨɥɶɡɨɜɚнɢɟɦ 

ɩɨɪɨɲɤɨɜɨɣ ɫɜɚɪɨɱнɨɣ ɩɪɨɜɨɥɨɤɢ, ɨɫɨɛɟннɨ ɩɪɢ ɫɜɚɪɤɟ ɫ ɩɨɦɨɳɶɸ ɢнɜɟɪɬɨɪнɵɯ 
ɚɩɩɚɪɚɬɨɜ ɫ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟнɢɟɦ. ɇɚ ɫɨɜɪɟɦɟннɨɦ эɬɚɩɟ эɬɭ ɬɟɯнɨɥɨɝɢɸ 
ɚɤɬɢɜнɨ ɢɫɩɨɥɶɡɭɸɬ ɢ ɩɪɢ ɦнɨɝɨɩɪɨɯɨɞнɨɣ ɫɜɚɪɤɟ. Ɉɫнɨɜнɨɟ ɟɟ ɩɪɟɢɦɭɳɟɫɬɜɨ – 

ɜɨɡɦɨɠнɨɫɬɶ ɞɨɩɨɥнɢɬɟɥɶнɨɝɨ ɪɟɝɭɥɢɪɨɜɚнɢɹ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
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ɢɡɦɟнɟнɢɟɦ фɨɪɦɵ ɢ ɫɨɨɬнɨɲɟнɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɫнɨɜɵ ɢ нɚɩɨɥнɢɬɟɥɹ, ɚ ɬɚɤɠɟ 
ɫɨɫɬɚɜɚ ɩɨɫɥɟɞнɟɝɨ Д25Ж. ɉɨ эɬɨɣ ɠɟ ɩɪɢɱɢнɟ ɩɨɪɨɲɤɨɜɭɸ ɩɪɨɜɨɥɨɤɭ ɩɪɢɦɟнɹɸɬ ɞɚɠɟ 
ɩɪɢ ȺɋɎ Д14Ж. ɑɟɪɟɡ ɩɨɪɨɲɤɨɜɭɸ ɩɪɨɜɨɥɨɤɭ ɭɞɨɛнɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɨɞɢфɢɰɢɪɨɜɚнɢɟ 
ɦɟɬɚɥɥɚ ɲɜɚ нɚнɨɱɚɫɬɢɰɚɦɢ ɨɤɫɢɞɨɜ ɬɭɝɨɩɥɚɜɤɢɯ ɦɟɬɚɥɥɨɜ ɞɥɹ ɢɡɦɟɥɶɱɟнɢɹ 
ɩɟɪɜɢɱнɨɝɨ ɡɟɪнɚ Д13Ж, ɱɬɨ ɨɫɨɛɟннɨ ɚɤɬɭɚɥɶнɨ ɢɦɟннɨ ɩɪɢ ȺɋɎ, ɞɥɹ ɤɨɬɨɪɨɣ 
ɯɚɪɚɤɬɟɪнɨ ɩɨɜɵɲɟннɨɟ ɬɟɩɥɨɜɥɨɠɟнɢɟ, ɚ ɫɨɨɬɜɟɬɫɬɜɟннɨ ɢ ɛɨɥɶɲɢɣ ɪɚɡɦɟɪ 
ɞɟнɞɪɢɬɨɜ. Ⱦɥɹ ɫɜɚɪɤɢ ɤɨɪнɟɜɵɯ ɜɚɥɢɤɨɜ, ɜ ɤɨɬɨɪɵɯ нɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɨɡнɢɤɚɸɬ 
ɩɪɨɛɥɟɦɵ ɫ ɤɚɱɟɫɬɜɨɦ, ɦɨɠнɨ ɜнɟɞɪɹɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɜɚɪɤɭ ɜ ɫɪɟɞɟ ɡɚɳɢɬнɵɯ ɝɚɡɨɜ 
ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɨɣ. 

ȿɳɟ ɛɨɥɟɟ ɪɚɫɲɢɪɹɟɬ ɜɨɡɦɨɠнɨɫɬɢ ɫɜɚɪɤɢ ɩɪɢɦɟнɟнɢɟ ɝɢɛɪɢɞнɵɯ ɬɟɯнɨɥɨɝɢɣ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɞɨɩɨɥнɹɬɶ ɞɭɝɨɜɨɣ ɩɪɨɰɟɫɫ ɥɚɡɟɪнɵɦ ɢɫɬɨɱнɢɤɨɦ ɬɟɩɥɨɬɵ, 
нɟɩɨɫɪɟɞɫɬɜɟннɨ ɜɜɨɞɢɦɨɣ ɜ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɜɚннɭ, ɱɬɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ȺɋɎ ɞɚɟɬ 
ɜɨɡɦɨɠнɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɬɶ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɟɟ ɬɟɦɩɟɪɚɬɭɪɭ (ɚ, ɫɥɟɞɨɜɚɬɟɥɶнɨ, ɢ 
ɯɚɪɚɤɬɟɪ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ), ɨɛɴɟɦ ɢ ɝɥɭɛɢнɭ ɩɪɨɩɥɚɜɥɟнɢɹ Д26,27Ж. Ɍɚɤɚɹ 
ɝɢɛɪɢɞнɚɹ ɬɟɯнɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɤɨнɤɭɪɟнɰɢɸ (ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢ 
ɩɪɟɢɦɭɳɟɫɬɜɨ) ȺɋɎ. ɋɢнɟɪɝɟɬɢɱɟɫɤɢɣ эффɟɤɬ ɝɢɛɪɢɞнɨɣ ɫɜɚɪɤɢ ɫɜɹɡɚн ɫ ɢɡɦɟнɟнɢɟɦ 
ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɜɚɪɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɪɚɫɬɟɬ ɨɛɴɟɦ ɩɟɪɟɩɥɚɜɥɟннɨɝɨ ɦɟɬɚɥɥɚ, 
ɝɥɭɛɢнɚ ɩɪɨɩɥɚɜɥɟнɢɹ ɢ ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɩɪɢ ɩɨнɢɠɟннɨɦ ɬɟɩɥɨɜɥɨɠɟнɢɢ. ɉɹɬнɨ ɞɭɝɢ 
«ɩɪɢɜɹɡɵɜɚɟɬɫɹ» ɤ ɦɟɫɬɭ ɞɟɣɫɬɜɢɹ ɥɚɡɟɪнɨɝɨ ɢɡɥɭɱɟнɢɹ, ɞɭɝɚ ɫɠɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
фɚɤɟɥɚ ɥɚɡɟɪнɨɣ ɩɥɚɡɦɵ, ɭɫɬɪɚнɹɹ эффɟɤɬ ɛɥɭɠɞɚнɢɹ ɚнɨɞнɨɝɨ ɩɹɬнɚ Д27Ж. 
ɂɫɩɨɥɶɡɨɜɚнɢɟ ɩɪɢ ɝɢɛɪɢɞнɨɣ ɫɜɚɪɤɟ ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɢ ɟɳɟ ɛɨɥɟɟ  ɪɚɫɲɢɪɹɟɬ 
ɜɨɡɦɨɠнɨɫɬɢ ɟɟ ɜɥɢɹнɢɹ нɚ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ Д28Ж. 

ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜɜɢɞɭ, ɱɬɨ ɜнɟɞɪɟнɢɟ нɨɜɵɯ ɬɟɯнɨɥɨɝɢɣ ɨɝɪɚнɢɱɟнɨ ɬɪɟɛɨɜɚнɢɹɦɢ 
ɉɇȺɗ Ƚ-7-009-89 Д4Ж, ɫɨɝɥɚɫнɨ ɤɨɬɨɪɵɦ ɜɵɲɟɭɤɚɡɚннɵɟ ɫɜɚɪɨɱнɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɬɟɯнɨɥɨɝɢɢ ɢ ɨɛɨɪɭɞɨɜɚнɢɟ нɟ ɩɪɟɞɭɫɦɨɬɪɟнɵ ɤ ɩɪɢɦɟнɟнɢɸ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟнɢɹ 
эɥɟɦɟнɬɨɜ ɚɬɨɦнɵɯ энɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚнɨɜɨɤ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɜ нɨɜɨɣ ɪɟɞɚɤɰɢɢ ɩɪɚɜɢɥ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫнɨɣ эɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚнɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɚɬɨɦнɵɯ 
энɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚнɨɜɨɤ – ɇɉ-089-15 Д5Ж ɫɨɯɪɚнɢɥɚɫɶ ɩɪɨɰɟɞɭɪɚ ɜнɟɞɪɟнɢɹ нɨɜɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯнɨɥɨɝɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɩɪɨɜɟɞɟнɢɟ ɚɬɬɟɫɬɚɰɢɨннɵɯ 
ɢɫɫɥɟɞɨɜɚнɢɣ, ɫɨɝɥɚɫɨɜɚннɵɯ ɫ ɝɨɥɨɜнɨɣ ɦɚɬɟɪɢɚɥɨɜɟɞɱɟɫɤɨɣ ɨɪɝɚнɢɡɚɰɢɟɣ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɞɚннɨɟ ɡɚɬɪɭɞнɟнɢɟ. ȼ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɜ нɚɫɬɨɹɳɟɟ ɜɪɟɦɹ нɨɜɨɣ 
ɪɟɞɚɤɰɢɢ ɨɫнɨɜнɵɯ ɩɨɥɨɠɟнɢɣ ɩɨ ɫɜɚɪɤɟ ɢ нɚɩɥɚɜɤɟ (ɜɡɚɦɟн Д4Ж), ɩɨ ɦнɟнɢɸ ɚɜɬɨɪɨɜ 
ɪɚɛɨɬɵ, ɰɟɥɟɫɨɨɛɪɚɡнɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɭнɤɬ ɨ ɜɨɡɦɨɠнɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚнɢɹ 
ɩɨɪɨɲɤɨɜɵɯ ɩɪɨɜɨɥɨɤ ɢ ɝɢɛɪɢɞнɵɯ ɬɟɯнɨɥɨɝɢɣ ɩɨɫɥɟ ɩɪɨɜɟɞɟнɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɚɬɬɟɫɬɚɰɢɨннɵɯ ɢɫɫɥɟɞɨɜɚнɢɣ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɪɟɲɢɬɶ ɜɵɲɟɭɤɚɡɚннɭɸ ɩɪɨɛɥɟɦɭ ɢ 
ɨɛɟɫɩɟɱɢɬɶ ɩɪɢɦɟнɟнɢɟ ɪɚɫɫɦɨɬɪɟннɵɯ ɜ ɞɚннɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟнɢɣ ɜ ɩɪɚɤɬɢɤɭ ɪɚɛɨɬ 
ɩɨ ɢɡɝɨɬɨɜɥɟнɢɸ ɨɛɨɪɭɞɨɜɚнɢɹ ɚɬɨɦнɵɯ энɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚнɨɜɨɤ. Ɍɚɤɠɟ ɜ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɜ нɚɫɬɨɹɳɟɟ ɜɪɟɦɹ нɨɜɨɣ ɪɟɞɚɤɰɢɢ ɩɪɚɜɢɥ ɤɨнɬɪɨɥɹ ɫɜɚɪнɵɯ 
ɫɨɟɞɢнɟнɢɣ (ɜɦɟɫɬɨ Д11Ж) ɰɟɥɟɫɨɨɛɪɚɡнɨ ɜɤɥɸɱɢɬɶ ɩɭнɤɬ ɨ ɤɨнɬɪɨɥɟ ɫɨɞɟɪɠɚнɢɹ 
ɚɥɸɦɢнɢɹ, ɬɢɬɚнɚ ɢ ɚɡɨɬɚ ɜ ɫɜɚɪнɵɯ ɲɜɚɯ нɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟннɵɯ ɢɡɞɟɥɢɣ. ɗɬɨ 
ɫɭɳɟɫɬɜɟннɵɦ ɨɛɪɚɡɨɦ ɩɨɜɵɫɢɬ ɤɚɤ  ɬɟɯнɨɥɨɝɢɱɟɫɤɭɸ ɞɢɫɰɢɩɥɢнɭ ɩɪɢ ɫɜɚɪɤɟ, ɬɚɤ ɢ 
ɭɪɨɜɟнɶ ɤɚɱɟɫɬɜɚ ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ. ɀɟɥɚɬɟɥɶнɨ ɨɫɭɳɟɫɬɜɥɟнɢɟ ɢ фɚɤɭɥɶɬɚɬɢɜнɨɝɨ 
ɤɨнɬɪɨɥɹ ɜɢɞɚ ɢɡɥɨɦɚ ɩɪɢ ɢɫɩɵɬɚнɢɹɯ нɚ ɭɞɚɪнɵɣ ɢɡɝɢɛ ɞɥɹ ɜɵɹɜɥɟнɢɹ ɫɥɭɱɚɟɜ 
ɩɨɹɜɥɟнɢɹ ɦɟɠɡɟɪɟннɨɝɨ ɢ ɦɟɠɞɟнɞɪɢɬнɨɝɨ ɯɪɭɩɤɨɝɨ  ɪɚɡɪɭɲɟнɢɹ, ɜɥɢɹɸɳɢɯ нɚ 
ɫɬɟɩɟнɶ ɨɯɪɭɩɱɢɜɚнɢɹ ɲɜɨɜ ɜ ɩɪɨɰɟɫɫɟ эɤɫɩɥɭɚɬɚɰɢɢ. ɂнɢɰɢɚɬɨɪɨɦ ɜɨ ɜɫɟɯ 
ɜɵɲɟɩɟɪɟɱɢɫɥɟннɵɯ ɢннɨɜɚɰɢɨннɵɯ ɩɪɨɰɟɫɫɚɯ ɞɨɥɠнɵ ɜɵɫɬɭɩɚɬɶ ɝɨɥɨɜнɵɟ 
ɦɚɬɟɪɢɚɥɨɜɟɞɱɟɫɤɢɟ ɨɪɝɚнɢɡɚɰɢɢ (ɐɇɂɂɌɆȺɒ, ɐɇɂɂ ɄɆ «ɉɪɨɦɟɬɟɣ», ȺɈ 
«ɇɂɄɂɆɌ-Ⱥɬɨɦɫɬɪɨɣ» ɢ ɞɪ.) ɫ ɜɨɡɦɨɠнɨɫɬɶɸ ɪɚɫɲɢɪɟнɢɹ ɫɩɪɚɜɨɱнɢɤɚ ɩɪɢɦɟнɟннɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɩɨɫɨɛɨɜ ɫɜɚɪɤɢ (нɚɩɥɚɜɤɢ) ɩɪɢ ɢɡɝɨɬɨɜɥɟнɢɢ ɨɛɨɪɭɞɨɜɚнɢɹ ɚɬɨɦнɵɯ 
энɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚнɨɜɨɤ. 
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ȼɟɞɭɳɢɦ ɩɪɟɞɩɪɢɹɬɢɟɦ ȽɄ «Ɋɨɫɚɬɨɦ» ɩɨ ɢɡɝɨɬɨɜɥɟнɢɹ ɨɛɨɪɭɞɨɜɚнɢɹ ɚɬɨɦнɵɯ 
энɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚнɨɜɨɤ ɹɜɥɹɟɬɫɹ Ɏɢɥɢɚɥ ȺɈ «ȺɗɆ-ɬɟɯнɨɥɨɝɢɢ» «Ⱥɬɨɦɦɚɲ» ɜ 
ɝ. ȼɨɥɝɨɞɨнɫɤ (ɞɚɥɟɟ – ɡɚɜɨɞ «Ⱥɬɨɦɦɚɲ»). ɇɚ эɬɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɫ 1980-ɯ ɝɨɞɨɜ 
ɫɭɳɟɫɬɜɨɜɚɥ ɫɜɨɣ ɰɟɯ фɥɸɫɨɜ ɢ эɥɟɤɬɪɨɞɨɜ, ɤɨɬɨɪɵɣ ɫɨɜɦɟɫɬнɨ ɫ ɬɟɯнɨɥɨɝɢɱɟɫɤɢɦɢ 
ɫɥɭɠɛɚɦɢ ɡɚɜɨɞɚ ɩɨɡɜɨɥɹɥ ɨɩɟɪɚɬɢɜнɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟнɢɸ 
ɬɪɟɛɨɜɚнɢɣ ɤ ɤɚɱɟɫɬɜɭ. ɉɨɩɵɬɤɢ ɜɨɡɪɨɞɢɬɶ эɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɭɠɟ ɩɪɟɞɩɪɢнɢɦɚɥɢɫɶ, нɨ 
ɩɨɤɚ нɟ ɩɪɢɜɟɥɢ ɤ ɭɫɩɟɯɭ. ɉɨ ɦнɟнɢɸ ɚɜɬɨɪɨɜ ɪɚɛɨɬɵ, нɟɨɛɯɨɞɢɦɨ ɜɟɪнɭɬɶɫɹ ɤ 
ɞɚннɨɦɭ ɜɨɩɪɨɫɭ ɢ ɛɨɥɟɟ ɬɳɚɬɟɥɶнɨ ɪɚɫɫɦɨɬɪɟɬɶ ɰɟɥɟɫɨɨɛɪɚɡнɨɫɬɶ ɫɨɡɞɚнɢɹ ɬɚɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɜɪɟɦɟннɵɦɢ ɬɪɟɛɨɜɚнɢɹɦɢ ɜ ɨɛɥɚɫɬɢ ɫɜɚɪɨɱнɵɯ 
ɬɟɯнɨɥɨɝɢɣ. Ʌɨɤɚɥɢɡɚɰɢɹ ɬɚɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɦɟннɨ ɜ ɝ. ȼɨɥɝɨɞɨнɫɤɟ ɨɛɭɫɥɨɜɥɟнɚ: 

– нɚɤɨɩɥɟнɢɟɦ нɚ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟннɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɛɨɥɶɲɨɝɨ ɨɩɵɬɚ 
ɢɡɝɨɬɨɜɥɟнɢɹ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɡɞɟɫɶ, ɜ ɱɚɫɬнɨɫɬɢ, ɢɦɟɸɬɫɹ нɟɫɤɨɥɶɤɨ 
ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɢɡɝɨɬɨɜɥɟнɢɸ ɫɜɚɪɨɱнɵɯ эɥɟɤɬɪɨɞɨɜ); 

– ɲɢɪɨɤɢɦ ɢɫɩɨɥɶɡɨɜɚнɢɟɦ ɫɨɜɪɟɦɟннɵɯ ɫɜɚɪɨɱнɵɯ ɬɟɯнɨɥɨɝɢɣ ɤɚɤ нɚ ɡɚɜɨɞɟ 
«Ⱥɬɨɦɦɚɲ», ɬɚɤ ɢ ɞɪɭɝɢɯ ɦɚɲɢнɨɫɬɪɨɢɬɟɥɶнɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɝɨɪɨɞɚ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɜɵɩɭɫɤ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɚɬɨɦнɨɣ ɨɬɪɚɫɥɢ; 

– нɚɥɢɱɢɟɦ нɚɭɱнɨɝɨ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶнɨɝɨ ɰɟнɬɪɚ (ȼɨɥɝɨɞɨнɫɤɨɝɨ ɢнɠɟнɟɪнɨ-

ɬɟɯнɢɱɟɫɤɨɝɨ ɢнɫɬɢɬɭɬɚ – фɢɥɢɚɥɚ ɇɂəɍ ɆɂɎɂ), ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɢɫɫɥɟɞɨɜɚнɢɹ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ нɚɩɪɚɜɥɟнɢɢ, ɚ ɬɚɤɠɟ ɩɨɞɝɨɬɨɜɤɭ ɛɚɤɚɥɚɜɪɨɜ ɢ 
ɦɚɝɢɫɬɪɨɜ ɜ ɨɛɥɚɫɬɢ ɨɛɨɪɭɞɨɜɚнɢɹ ɢ ɬɟɯнɨɥɨɝɢɢ ɫɜɚɪɨɱнɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 
энɟɪɝɟɬɢɱɟɫɤɨɦ ɦɚɲɢнɨɫɬɪɨɟнɢɢ. 

ɋɨɡɞɚнɢɟ ɜ ɝ. ȼɨɥɝɨɞɨнɫɤɟ ɩɪɢ ɭɱɚɫɬɢɢ ɜɟɞɭɳɟɣ ɦɚɬɟɪɢɚɥɨɜɟɞɱɟɫɤɨɣ ɨɪɝɚнɢɡɚɰɢɢ 
ɐɇɂɂɌɆȺɒ ɫɨɜɪɟɦɟннɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ, нɚ ɛɚɡɟ ɦɚɥɨɣ 
ɦɟɬɚɥɥɭɪɝɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚнɢɟɦ ɜнɟɩɟɱнɵɯ ɬɟɯнɨɥɨɝɢɣ ɢ ɩɪɨɤɚɬɤɢ, ɩɨɡɜɨɥɢɥɨ ɛɵ 
ɩɨɥɭɱɚɬɶ ɫɜɟɪɯɱɢɫɬɵɟ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɢ ɩɨɪɨɲɤɨɜɭɸ ɫɜɚɪɨɱнɵɟ  ɩɪɨɜɨɥɨɤɢ, ɚ ɬɚɤɠɟ 
ɱɢɫɬɵɣ ɤɟɪɚɦɢɱɟɫɤɢɣ фɥɸɫ. ɗɬɨ ɜɨ ɦнɨɝɨɦ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɛɵ ɪɟɲɟнɢɸ ɤɚɤ 
ɨɛɨɡнɚɱɟннɵɯ ɜ ɞɚннɨɣ ɪɚɛɨɬɟ, ɬɚɤ ɢ ɞɪɭɝɢɯ, ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɡɚɞɚɱ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɚɤɭɸ 
ɚɤɬɭɚɥɶнɭɸ ɞɥɹ ɚɬɨɦнɨɣ ɨɬɪɚɫɥɢ, ɤɚɤ ɢɦɩɨɪɬɨɡɚɦɟɳɟнɢɟ (ɚ ɜ ɨɩɪɟɞɟɥɟннɨɣ ɫɬɟɩɟнɢ ɢ 
ɢɦɩɨɪɬɨɨɩɟɪɟɠɟнɢɟ) ɜ ɨɛɥɚɫɬɢ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɂɦɟннɨ ɜ ɪɚɦɤɚɯ ȽɄ «Ɋɨɫɚɬɨɦ» 
ɨɫɭɳɟɫɬɜɥɟнɢɟ ɬɚɤɨɣ ɩɪɨɝɪɚɦɦɵ ɜɢɞɢɬɫɹ ɪɟɚɥɶнɵɦ, эффɟɤɬɢɜнɵɦ ɢ ɫɜɨɟɜɪɟɦɟннɵɦ. 

 

ɁȺɄɅɘɑȿɇɂȿ 

 

1. Ɋɚɡɪɚɛɨɬɚннɵɟ ɜ ɩɨɫɥɟɞнɢɟ ɝɨɞɵ ɫɬɚɥɢ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ, ɱɢɫɬɵɟ ɩɨ 
ɫɨɞɟɪɠɚнɢɸ ɜɪɟɞнɵɯ ɩɪɢɦɟɫɟɣ (ɜ ɩɪɟɞɟɥɚɯ ɬɵɫɹɱнɵɯ ɞɨɥɟɣ ɩɪɨɰɟнɬɚ) ɢ ɨɛɥɚɞɚɸɳɢɟ 
ɭɥɭɱɲɟннɵɦɢ ɬɟɯнɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɤɨнɫɬɪɭɤɬɢɜнɨɣ ɩɪɨɱнɨɫɬɶɸ, нɨ ɜ ɬɨ ɠɟ 
ɜɪɟɦɹ, ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɢ ɫɩɟɰɢɚɥɶнɵɦɢ ɬɪɟɛɨɜɚнɢɹɦɢ ɩɪɢ ɜɵɩɨɥнɟнɢɢ ɫɜɚɪɨɱнɵɯ 
ɪɚɛɨɬ, ɫɥɟɞɭɟɬ ɩɪɢɦɟнɹɬɶ ɞɥɹ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟннɵɯ ɢɡɞɟɥɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ 
ɩɨɜɵɲɟннɵɯ ɢɥɢ нɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɬɪɟɛɭɸɳɢɯ ɫɬɚɛɢɥɶнɨɫɬɢ ɫɜɨɣɫɬɜ, 
ɫɨɩɪɨɬɢɜɥɟнɢɹ ɪɚɞɢɚɰɢɨннɨɦɭ ɢ ɤɨɪɪɨɡɢɨннɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. 

2. Ⱦɥɹ ɫɜɚɪɤɢ ɫɬɚɥɟɣ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ нɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ нɨɜɵɯ ɫɜɚɪɨɱнɵɯ 
ɦɚɬɟɪɢɚɥɨɜ (ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɢ ɩɨɪɨɲɤɨɜɨɣ ɫɜɚɪɨɱнɵɯ ɩɪɨɜɨɥɨɤ, ɤɟɪɚɦɢɱɟɫɤɨɝɨ фɥɸɫɚ), 
ɨɱɢɳɟннɵɯ ɨɬ ɜɪɟɞнɵɯ ɩɪɢɦɟɫɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯнɨɥɨɝɢɹɦɢ, ɚɞɟɤɜɚɬнɵɦɢ 
ɭɪɨɜнɸ, ɩɪɢɦɟнɹɟɦɨɦɭ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ эɬɢɯ ɫɬɚɥɟɣ. 

3. Ɍɟɯнɨɥɨɝɢɢ ɫɜɚɪɤɢ ɫɬɚɥɟɣ нɨɜɨɝɨ ɩɨɤɨɥɟнɢɹ ɞɨɥɠнɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɬɚɛɢɥɶнɨɫɬɶ ɫɜɨɣɫɬɜ ɫɜɚɪнɵɯ ɫɨɟɞɢнɟнɢɣ ɢ ɨɬɫɭɬɫɬɜɢɟ ɡɚɝɪɹɡнɟнɢɹ ɦɟɬɚɥɥɚ ɲɜɨɜ 
ɚɡɨɬɨɦ ɢ ɞɪɭɝɢɦɢ ɜɪɟɞнɵɦɢ ɩɪɢɦɟɫɹɦɢ, ɜɥɢɹɸɳɢɦɢ нɚ ɫɬɟɩɟнɶ ɟɝɨ ɨɯɪɭɩɱɢɜɚнɢɹ. Ⱦɥɹ 
ɨɛɟɫɩɟɱɟнɢɹ эɬɨɝɨ ɬɪɟɛɨɜɚнɢɹ нɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟнɟнɢɟ ɥɚɛɨɪɚɬɨɪнɨɝɨ ɨɛɨɪɭɞɨɜɚнɢɹ 
ɞɥɹ ɩɪɟɰɢɡɢɨннɨɝɨ ɤɨнɬɪɨɥɹ ɫɨɞɟɪɠɚнɢɹ ɩɪɢɦɟɫɟɣ ɜ ɦɟɬɚɥɥɟ. 

4. Ⱦɥɹ ɨɛɟɫɩɟɱɟнɢɹ ɫɬɚɛɢɥɶнɨɫɬɢ ɢ ɜɵɫɨɤɨɝɨ ɭɪɨɜнɹ ɬɟɯнɨɥɨɝɢɱнɨɫɬɢ ɫɜɚɪнɵɯ 



86  ɄɈɅɈɄɈɅɈȼ ɢ ɞɪ. 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 3(24) 2017 

ɫɨɟɞɢнɟнɢɣ ɢ ɩɨɜɵɲɟнɢɹ ɭɪɨɜнɹ ɢɯ эɤɫɩɥɭɚɬɚɰɢɨннɵɯ ɫɜɨɣɫɬɜ нɟɨɛɯɨɞɢɦɨ 
ɞɨɨɫнɚɳɟнɢɟ ɩɪɟɞɩɪɢɹɬɢɣ ɫɨɜɪɟɦɟннɵɦ ɫɜɚɪɨɱнɵɦ ɨɛɨɪɭɞɨɜɚнɢɟɦ нɚ ɨɫнɨɜɟ 
ɢнɜɟɪɬɨɪнɵɯ ɢ ɝɢɛɪɢɞнɵɯ ɬɟɯнɨɥɨɝɢɣ ɫ ɫɢнɟɪɝɟɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟнɢɟɦ, ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚнɢɟ ɜ ɩɨɥнɨɣ ɦɟɪɟ ɟɝɨ ɬɟɯнɢɱɟɫɤɢɯ ɜɨɡɦɨɠнɨɫɬɟɣ, ɱɬɨ ɬɪɟɛɭɟɬ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɟɯнɢɱɟɫɤɨɣ ɩɟɪɟɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨнɚɥɚ. 

5. ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠнɨɫɬɶ ɫɨɡɞɚнɢɹ ɜ ɝ. ȼɨɥɝɨɞɨнɫɤɟ ɜ ɪɚɦɤɚɯ 
ȽɄ «Ɋɨɫɚɬɨɦ» ɫ ɭɱɚɫɬɢɟɦ ɜ эɬɨɦ ɩɪɨɟɤɬɟ ɜɟɞɭɳɟɣ ɦɚɬɟɪɢɚɥɨɜɟɞɱɟɫɤɨɣ ɨɪɝɚнɢɡɚɰɢɢ 
ɐɇɂɂɌɆȺɒ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɜɪɟɦɟннɵɯ ɫɜɚɪɨɱнɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚнɢɟɦ 
ɱɢɫɬɨɣ ɲɢɯɬɵ нɚ ɛɚɡɟ ɬɟɯнɨɥɨɝɢɣ ɜнɟɩɟɱнɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɢ ɜɨɡɦɨɠнɨɫɬɶɸ 
ɢɫɩɨɥɶɡɨɜɚнɢɹ ɬɟɯнɨɥɨɝɢɣ ɩɪɨɤɚɬɤɢ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɚɬɶ ɫɜɟɪɯɱɢɫɬɭɸ ɫɜɚɪɨɱнɭɸ  
ɩɪɨɜɨɥɨɤɭ, ɱɢɫɬɵɣ ɤɟɪɚɦɢɱɟɫɤɢɣ фɥɸɫ ɢ ɱɢɫɬɭɸ ɩɨɪɨɲɤɨɜɭɸ ɩɪɨɜɨɥɨɤɭ ɞɥɹ 
ɜɵɩɨɥнɟнɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟннɵɯ ɩɪɨɝɪɚɦɦ ɩɨɞɪɚɡɞɟɥɟнɢɣ ɤɨɪɩɨɪɚɰɢɢ ɢ ɪɟɲɟнɢɹ 
ɩɪɨɛɥɟɦ ɢɦɩɨɪɬɨɡɚɦɟɳɟнɢɹ. 

6. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɵɫɤɚɡɚннɵɯ ɜ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟнɢɣ нɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟнɢɟ 
нɚɭɱнɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɫ ɚɬɬɟɫɬɚɰɢɟɣ ɜнɟɞɪɹɟɦɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɨɛɨɪɭɞɨɜɚнɢɹ ɚɬɨɦнɵɯ энɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚнɨɜɨɤ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯнɨɥɨɝɢɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚнɢɹɦɢ ɇɉ-089-15 ɢ ɞɪɭɝɢɯ нɨɪɦɚɬɢɜнɵɯ ɞɨɤɭɦɟнɬɨɜ, ɚ ɜ 
ɞɚɥɶнɟɣɲɟɦ – ɜнɟɫɟнɢɟ ɩɨɩɪɚɜɨɤ ɢ ɩɪɟɞɥɨɠɟнɢɣ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɭɸ нɨɪɦɚɬɢɜнɭɸ 
ɞɨɤɭɦɟнɬɚɰɢɸ ɩɨ ɫɜɚɪɤɟ ɢ нɚɩɥɚɜɤɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɚɜɢɥɚ ɤɨнɬɪɨɥɹ ɫɜɚɪнɵɯ 
ɫɨɟɞɢнɟнɢɣ. 
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Abstract – The paper shows that existing technologies intended for welding steels of traditional 

methods of smelting do not provide the characteristics of welded joints adequate to the level of 

structural strength and manufacturability of new-generation steels. The reasons of the decrease in 

the structural strength of welded joints are identified and the ways of their elimination are outlined. 

The article shows that it is necessary to develop welding materials with a low content of harmful 

impurities and technologies of their use for welding products using modern inverter installations 

with synergetic control. A number of changes and additions to the normative documentation are 

proposed. 

 

Keywords: structural strength, new-generation reactor vessel bodies, welded metal embrittlement, 

welding materials and technologies, inverter technologies with synergetic control. 
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