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ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɦɩɥɨɳɚɞɤɢ, ɧɚɦɟɱɟɧɧɨɣ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɬɨɦɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (Ⱥɗɋ) ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ Ɂɚɪɤɚ ɜ 
ɂɨɪɞɚɧɢɢ. ɍɤɚɡɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɝɟɨɝɪɚɮɢɸ, ɦɟɬɟɨɪɨɥɨɝɢɸ, 
ɝɢɞɪɨɥɨɝɢɸ ɪɟɝɢɨɧɚ, ɟɝɨ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɛɥɢɡɥɟɠɚɳɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɣɨɧɨɜ. ɉɪɢ ɜɵɛɨɪɟ 
ɩɥɨɳɚɞɤɢ ɛɵɥ ɩɪɢɦɟɧɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɩɨɞɯɨɞ, ɫɨɱɟɬɚɸɳɢɣ ɜ ɫɟɛɟ ɪɚɡɜɟɞɤɭ ɦɟɫɬɧɨɫɬɢ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ ɪɚɛɨɬɭ ɫɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ, ɩɪɢɦɟɧɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɵɯ 
ɤɪɢɬɟɪɢɟɜ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɢɧɠɟɧɟɪɧɨɣ ɨɰɟɧɤɨɣ ɢ ɥɨɝɢɱɟɫɤɢɦɢ ɜɵɜɨɞɚɦɢ. 
ȼ ɩɪɨɰɟɫɫɟ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɩɨɞ ɩɪɨɦɩɥɨɳɚɞɤɭ ɜ ɪɚɦɤɚɯ ɜɵɛɪɚɧɧɨɝɨ ɪɟɝɢɨɧɚ 
ɩɪɢɦɟɧɹɥɢɫɶ ɤɪɢɬɟɪɢɢ ɨɬɛɨɪɚ, ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɫ ɪɹɞɨɦ ɤɨɦɢɬɟɬɨɜ ɂɨɪɞɚɧɢɢ: ɤɨɦɢɬɟɬɨɦ ɩɨ 
ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ (JAEC); ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɦɢɬɟɬɨɦ; ɤɨɦɢɬɟɬɨɦ ɩɨ ɹɞɟɪɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
(JNRC). ȼɵɛɨɪ ɩɪɨɦɩɥɨɳɚɞɤɢ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɫɟɯ ɪɟɝɢɨɧɨɜ ɫɬɪɚɧɵ, 
ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɷɬɨɣ ɰɟɥɢ. Ʉɪɢɬɟɪɢɢ ɨɬɛɨɪɚ ɨɫɧɨɜɵɜɚɥɢɫɶ ɧɚ ɬɚɤɢɯ ɞɨɤɭɦɟɧɬɚɯ, ɤɚɤ 
ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɆȺȽȺɌɗ, ɢɧɫɬɪɭɤɰɢɹɯ JNRC ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɚɯ, ɚ 
ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹɯ ɫɥɭɠɛɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɨɪɭɠɟɧɧɵɯ ɫɢɥ ɂɨɪɞɚɧɢɢ (NSC) ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɮɢɡɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɹɞɟɪɧɵɯ ɨɛɴɟɤɬɨɜ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ⱥɗɋ, ɂɨɪɞɚɧɢɹ, Ʉɚɫɪ Ⱥɦɪɚ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ, ɝɟɨɥɨɝɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɢɨɧɚ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɢɨɧɚ, ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɢɨɧɚ, ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɢɨɧɚ, ɫɚɧɢɬɚɪɧɨ–ɡɚɳɢɬɧɚɹ 
ɡɨɧɚ, ɩɪɨɦɵɲɥɟɧɧɚɹ ɩɥɨɳɚɞɤɚ Ⱥɗɋ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 22.04.2016 ɝ. 
 

ȼȼȿȾȿɇɂȿ 
 

ɂɨɪɞɚɧɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɨɞɧɨɣ ɢɡ ɫɬɪɚɧ ɜ ɦɢɪɟ, ɧɚɢɛɨɥɟɟ ɡɚɜɢɫɢɦɵɯ ɨɬ ɜɧɟɲɧɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ɂɡ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɬɪɟɛɧɨɫɬɟɣ 
ɫɬɪɚɧɵ, 96% ɜɜɨɡɢɬɫɹ ɢɡ ɫɨɫɟɞɧɢɯ ɚɪɚɛɫɤɢɯ ɫɬɪɚɧ ɜ ɜɢɞɟ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɧɚ ɱɬɨ ɬɪɚɬɢɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɪɟɞɫɬɜ ȼȼɉ ɂɨɪɞɚɧɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɧɨɝɨɤɪɚɬɧɵɟ ɧɚɩɚɞɟɧɢɹ 
ɧɚ Ⱥɪɚɛɫɤɢɣ ɝɚɡɨɩɪɨɜɨɞ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɜ ɫɬɪɚɧɭ ɩɨɫɬɚɜɥɹɟɬɫɹ 88% ɝɚɡɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɨɬɪɟɛɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɧɭɞɢɥɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɂɨɪɞɚɧɢɢ ɩɟɪɟɣɬɢ ɧɚ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɢ ɦɚɡɭɬ, ɱɬɨ ɨɛɨɲɥɨɫɶ 
ɤɚɡɧɚɱɟɣɫɬɜɭ ɜ ɦɢɥɥɢɨɧɵ ɞɨɥɥɚɪɨɜ ɋɒȺ. ɗɬɨ ɩɨɫɥɭɠɢɥɨ ɩɪɢɱɢɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 
ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɡɚɤɨɧɨɩɪɨɟɤɬɚ ɩɨ ɷɧɟɪɝɟɬɢɤɟ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ 
ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɨɫɬɢɝɥɨ ɪɟɤɨɪɞɧɨ ɜɵɫɨɤɢɯ ɭɪɨɜɧɟɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɦɢɥɥɢɚɪɞɵ ɞɨɥɥɚɪɨɜ ɋɒȺ.  

Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ ɜ ɨɛɥɚɫɬɢ ɷɧɟɪɝɟɬɢɤɢ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ 
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ, ɩɨɫɤɨɥɶɤɭ ɬɨɪɦɨɡɢɬ ɪɚɡɜɢɬɢɟ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɭɠɞɚɸɳɢɯɫɹ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɗɬɨ ɢ ɩɨɫɥɭɠɢɥɨ ɩɪɢɱɢɧɨɣ 

http://ru.knowledgr.com/03161588/%d0%90%d1%80%d0%b0%d0%b1%d1%81%d0%ba%d0%b8%d0%b9%d0%93%d0%b0%d0%b7%d0%be%d0%bf%d1%80%d0%be%d0%b2%d0%be%d0%b4
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ɪɚɡɪɚɛɨɬɤɢ ɜ ɂɨɪɞɚɧɢɢ ɩɥɚɧɚ ɢɧɜɟɫɬɢɰɢɣ ɧɚ ɫɭɦɦɭ 15 ɦɢɥɥɢɚɪɞɨɜ ɞɨɥɥɚɪɨɜ ɋɒȺ ɧɚ 
ɪɚɡɜɢɬɢɟ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɢ ɞɪɭɝɢɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɷɬɢɯ ɩɪɨɛɥɟɦ ɛɵɥɚ ɫɨɡɞɚɧɚ ɇɚɰɢɨɧɚɥɶɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɩɪɨɝɪɚɦɦɚ ɧɚ 2007–
2020 ɝɝ., ɫ ɰɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɨɜ, ɪɟɚɥɢɡɚɰɢɹ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɥɚ ɛɵ ɭɜɟɪɟɧɧɨɟ 
ɪɚɡɜɢɬɢɟ  ɫɨɛɫɬɜɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɫ 4 % ɞɨ 40 %. ȼ ɞɚɥɶɧɟɣɲɟɦ ɨɫɧɨɜɧɨɟ 
ɜɧɢɦɚɧɢɟ ɛɭɞɟɦ ɭɞɟɥɹɬɶ ɜɨɩɪɨɫɭ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɟ ɜ ɂɨɪɞɚɧɢɢ. ɋ ɷɬɨɣ 
ɰɟɥɶɸ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɆȺȽȺɌɗ Д1Ж ɢ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ Д2Ж, ɪɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɪɟɝɢɨɧɚ, ɜ 
ɤɨɬɨɪɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɗɋ, ɱɶɟ ɢɫɩɨɥɧɟɧɢɟ ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɩɨɡɜɨɥɹɸɳɭɸ ɩɪɢɧɹɬɶ 
ɬɨ ɢɥɢ ɢɧɨɟ ɪɟɲɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɬɨɦɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɂɨɪɞɚɧɢɢ. 

ɗɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɤɚɫɚɬɶɫɹ ɜɨɩɪɨɫɨɜ ɦɟɬɟɨɪɨɥɨɝɢɢ ɪɟɝɢɨɧɚ, ɝɟɨɥɨɝɢɢ 
(ɝɪɭɧɬɨɜ), ɝɢɞɪɨɥɨɝɢɢ, ɫɟɣɫɦɨɥɨɝɢɢ ɢ ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɟɝɢɨɧɚ, ɚ ɬɚɤɠɟ 
ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɫɬɚɧɰɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɩɪɭɞɚ-ɨɯɥɚɞɢɬɟɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɢɥɭ ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɨɥɢɬɢɱɟɫɤɨɣ 
ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɪɟɝɢɨɧɚ ɫɬɪɚɧ Ȼɥɢɠɧɟɝɨ ȼɨɫɬɨɤɚ ɜ ɪɚɦɤɚɯ ɭɤɚɡɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɪɨɥɶ ɜɧɟɲɧɢɯ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɨɩɚɫɧɨɫɬɟɣ. 

ɋ ɰɟɥɶɸ ɜɵɛɨɪɚ ɪɚɣɨɧɚ ɞɥɹ ɜɨɡɦɨɠɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɩɥɨɳɚɞɨɤ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
Ⱥɗɋ ɜ ɂɨɪɞɚɧɢɢ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɨɛɲɢɪɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ Д3Ж, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ 
ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɬɟɪɪɢɬɨɪɢɹ «Ɋɟɝɢɨɧ 1», ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɭɤɚɡɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɬɟɪɪɢɬɨɪɢɢ «Ɋɟɝɢɨɧ 1» ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɧɟɫɤɨɥɶɤɨ 
ɩɪɢɝɨɞɧɵɯ ɡɨɧ. ɉɥɨɳɚɞɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɪɚɣɨɧɨɜ ɪɚɡɦɟɳɟɧɢɹ Ⱥɗɋ ɜɚɪɶɢɪɨɜɚɥɢɫɶ ɜ 
ɞɢɚɩɚɡɨɧɟ ɨɬ 1,25 ɤɦ2 ɞɨ 6,36 ɤɦ2, ɫ ɪɚɡɧɢɰɟɣ ɜɵɫɨɬ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɜ ɩɪɟɞɟɥɚɯ 570-

890 ɦ, ɩɪɢ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɛɥɢɠɚɣɲɟɣ ɫɬɚɧɰɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɋɚɦɪɚ ɞɨ 
ɜɵɛɪɚɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɪɚɣɨɧɚ (ɪɢɫ. 1) ɢɡɦɟɧɹɥɢɫɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 43,9 ɤɦ ɞɨ 60 ɤɦ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɣɨɧɨɜ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɛɵɥ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ Ⱥɗɋ. 

 

 
 

Ɋɢɫ. 1. – Ƚɪɚɧɢɰɵ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɱɚɫɬɤɚ «Ɋɟɝɢɨɧ 1», ɜɵɞɟɥɟɧɧɨɝɨ ɧɚ ɤɚɪɬɟ 
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Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɚɧɚɥɢɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɛɪɚɧɧɨɝɨ ɪɚɣɨɧɚ. ɋɨɛɪɚɧɧɚɹ ɜ ɯɨɞɟ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɹ ɛɵɥɚ 
ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɚ ɢ ɩɨɞɜɟɪɝɧɭɬɚ ɩɪɨɝɪɚɦɦɧɨɣ ɨɛɪɚɛɨɬɤɟ. 
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ɂɧɮɨɪɦɚɰɢɹ, ɫɨɛɪɚɧɧɚɹ ɩɭɬɟɦ ɨɛɪɚɛɨɬɤɢ ɞɨɫɬɭɩɧɵɯ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ c 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɂɨɪɞɚɧɢɢ Д4,5Ж, ɛɵɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɣɨɧɚ. ɂɡ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ 
ɨɩɪɟɞɟɥɟɧɚ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɷɪɨɩɨɪɬɚ Ʉɨɪɨɥɟɜɚ 
Ⱥɥɢɹ (Queen Alia Airport meteo station), ɤɚɤ ɛɥɢɠɚɣɲɚɹ ɫɬɚɧɰɢɹ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɞɚɧɧɵɦɢ ɡɚ ɩɟɪɢɨɞ ɫ 2006 ɩɨ 2010 ɝɝ. 

1. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɚɣɨɧɟ 15,9 ɋ. əɧɜɚɪɶ – ɫɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ ɫɨ ɫɪɟɞɧɟɣ ɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɨɡɞɭɯɚ 7,2°ɋ, ɚ ɢɸɥɶ – ɫɚɦɵɣ ɬɟɩɥɵɣ ɦɟɫɹɰ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 23,1°ɋ. Ƚɨɞɨɜɚɹ 
ɚɦɩɥɢɬɭɞɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 15,9°ɋ. Ⱥɛɫɨɥɸɬɧɵɣ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɦɚɤɫɢɦɭɦ 43,8°ɋ, ɚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ – 7,4°C. ɇɚɢɛɨɥɶɲɢɟ 
ɤɨɥɟɛɚɧɢɹ ɚɦɩɥɢɬɭɞɵ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ ɫɭɬɤɢ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɦɚɣ - ɢɸɥɶ, ɚ ɫɚɦɵɟ ɧɢɡɤɢɟ 
ɡɧɚɱɟɧɢɹ – ɧɚ ɞɟɤɚɛɪɶ. 

2. ȼɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɢ ɞɚɜɥɟɧɢɟ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɨɛɵɱɧɨ 
ɫɨɫɬɚɜɥɹɟɬ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɨɬ 24% (ɫɭɯɨɣ ɜɨɡɞɭɯ) ɞɨ 93% (ɨɱɟɧɶ ɜɥɚɠɧɵɣ ɜɨɡɞɭɯ) ɜ 
ɬɟɱɟɧɢɟ ɝɨɞɚ ɢ ɪɟɞɤɨ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 11% (ɨɱɟɧɶ ɫɭɯɨɣ ɜɨɡɞɭɯ). ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɞɨɫɬɢɝɚɟɬ 87% ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɚ ɜ ɦɚɟ ɫɧɢɠɚɟɬɫɹ 
ɞɨ 64%. Ⱦɚɜɥɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɜɟɥɢɱɢɧɵ ɜ 926,9 ɝɉɚ ɜ ɢɸɥɟ ɞɨ ɡɧɚɱɟɧɢɹ 934,8 ɝɉɚ ɜ 
ɞɟɤɚɛɪɟ. 

3. Ɉɫɚɞɤɢ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 176,8 ɦɦ. ȼ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 
(ɚɩɪɟɥɶ-ɨɤɬɹɛɪɶ) ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 8% ɜɫɟɯ ɨɫɚɞɤɨɜ, ɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ (ɧɨɹɛɪɶ-ɦɚɪɬ) 
– ɨɤɨɥɨ 92%. ɉɪɢɱɟɦ, ɦɢɧɢɦɭɦ ɨɫɚɞɤɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɟɪɢɨɞ ɫ ɢɸɧɹ ɩɨ ɫɟɧɬɹɛɪɶ, ɚ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ – ɧɚ ɹɧɜɚɪɶ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɫɚɞɤɨɜ ɡɚ ɞɟɧɶ 50,4 ɦɦ, ɚ ɦɢɧɢɦɚɥɶɧɨɟ 0 ɦɦ. Ɉɫɚɞɤɢ ɜ ɜɢɞɟ ɫɧɟɝɚ – ɢɫɤɥɸɱɢɬɟɥɶɧɨ 
ɦɚɥɨɜɟɪɨɹɬɧɨɟ ɹɜɥɟɧɢɟ ɞɥɹ ɥɸɛɨɣ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ. Ɂɚ ɩɨɫɥɟɞɧɢɟ ɩɹɬɶ ɥɟɬ ɫɪɟɞɧɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɫɨ ɫɧɟɝɨɦ ɜ ɝɨɞ ɪɚɜɧɹɥɨɫɶ ɲɟɫɬɢ, ɚ ɫ ɝɪɚɞɨɦ ɢ ɬɨɝɨ ɪɟɠɟ – ɞɜɨɟ ɫɭɬɨɤ. 

4. Ɍɭɦɚɧ. Ɍɭɦɚɧ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ ɫ ɪɚɡɥɢɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ. 
ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɬɭɦɚɧɨɦ – ɨɞɢɧɧɚɞɰɚɬɶ ɫɭɬɨɤ. Ɍɭɦɚɧ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɥɨɯɨɣ 
ɜɢɞɢɦɨɫɬɢ ɢ ɡɚɬɪɭɞɧɹɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ.  

5. ɉɵɥɶ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɵɥɶɧɵɯ ɞɧɟɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɟɬɪɨɜɵɦ 
ɩɨɞɴɟɦɨɦ ɩɵɥɢ, ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɦɚɟ, ɚ ɦɢɧɢɦɚɥɶɧɚɹ – ɜ ɹɧɜɚɪɟ. ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɵɥɶɧɵɯ ɫɭɬɨɤ ɜ ɝɨɞɭ – ɫɟɦɶ. 

6. Ƚɪɨɡɵ ɢ ɝɪɨɡɨɜɵɟ ɛɭɪɢ. Ƚɪɨɡɚ – ɹɜɥɟɧɢɟ ɦɚɥɨɜɟɪɨɹɬɧɨɟ: ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɫɭɬɨɤ ɫ ɝɪɨɡɚɦɢ ɜ ɝɨɞ – ɧɟ ɛɨɥɟɟ ɞɜɭɯ. Ƚɪɨɡɨɜɚɹ ɛɭɪɹ ɫɨ ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ ɛɨɥɶɲɟ 63 
ɤɦ/ɱɚɫ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɫɪɟɞɧɟɦ ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɫɭɬɨɤ ɜ ɝɨɞ. 

7. ȼɟɬɟɪ. ɉɪɟɨɛɥɚɞɚɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɭɸɳɟɝɨ ɫɨ ɫɤɨɪɨɫɬɶɸ ɩɨɪɹɞɤɚ 
22–33 ɤɦ/ɱɚɫ, ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ – ɡɚɩɚɞ, ɸɝɨ-ɡɚɩɚɞ. ɋɢɥɶɧɵɟ ɩɨɪɵɜɵ ɜɟɬɪɚ, ɞɭɸɳɟɝɨ ɫ 
ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, ɫɥɭɱɚɸɬɫɹ ɤɪɚɣɧɟ ɪɟɞɤɨ ɢ ɫɨɫɬɚɜɥɹɸɬ ɡɧɚɱɟɧɢɹ ɩɨɪɹɞɤɚ 65–83 

ɤɦ/ɱɚɫ, ɚ ɢɧɨɝɞɚ ɞɨɫɬɢɝɚɸ ɜɟɥɢɱɢɧɵ ɜ 120 ɤɦ/ɱɚɫ. ȼɟɬɟɪ ɸɝɨ-ɜɨɫɬɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 
ɦɨɠɟɬ ɧɟɫɬɢ ɫ ɫɨɛɨɣ ɩɵɥɶɧɵɟ ɦɚɫɫɵ ɢ, ɬɟɦ ɫɚɦɵɦ, ɫɧɢɠɚɬɶ ɜɢɞɢɦɨɫɬɶ ɞɨ 2 ɤɦ ɢɥɢ 
ɦɟɧɶɲɟ. ȼɟɬɪɚ ɸɝɨ-ɡɚɩɚɞɧɨɝɨ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ ɦɨɝɭɬ ɩɪɢɧɨɫɢɬɶ 
ɜɨɡɞɭɲɧɵɟ ɦɚɫɫɵ, ɧɚɫɵɳɟɧɧɵɟ ɜɥɚɝɨɣ, ɱɬɨ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɨɫɚɞɤɨɜ. 

ɉɪɟɨɛɥɚɞɚɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɭɸɳɟɝɨ ɫɨ ɫɤɨɪɨɫɬɶɸ ɩɨɪɹɞɤɚ 15–28 ɤɦ/ɱɚɫ, 
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ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ – ɸɝɨ-ɡɚɩɚɞ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞ. ɉɨɪɵɜɵ ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɸɬ ɡɧɚɱɟɧɢɹ ɩɨɪɹɞɤɚ 
37–46 ɤɦ/ɱɚɫ. 

ȽȿɈɅɈȽɂə 

 

ȼɵɛɪɚɧɧɵɣ ɪɚɣɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɫɭɲɥɢɜɨɣ ɨɛɥɚɫɬɢ ɩɭɫɬɵɧɧɨɝɨ ɩɥɚɬɨ ɜ 
ȼɨɫɬɨɱɧɨɣ ɂɨɪɞɚɧɢɢ. ɗɬɨɬ ɪɚɣɨɧ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ ɫɟɜɟɪɨ-ɚɪɚɛɫɤɨɣ 
ɩɭɫɬɵɧɢ Ȼɚɞɢɹ ɢ ɩɪɨɥɟɝɚɟɬ ɱɟɪɟɡ ɋɢɪɢɸ, ɂɪɚɤ ɢ ɋɚɭɞɨɜɫɤɭɸ Ⱥɪɚɜɢɸ. Ƚɨɞɨɜɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɞɚɧɧɨɦ ɪɟɝɢɨɧɟ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 50 ɞɨ 150 ɦɦ, ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɯ 
ɜɵɩɚɞɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ, ɨɛɵɱɧɨ ɡɚɧɢɦɚɸɳɢɟ ɩɨ ɞɥɢɬɟɥɶɧɨɫɬɢ ɦɟɧɟɟ 
ɬɪɟɯ ɱɚɫɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɥɢɜɧɟɜɵɦ ɩɚɜɨɞɤɚɦ.  

Ⱦɚɧɧɵɣ ɪɚɣɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɨɫɤɭɸ ɩɥɨɳɚɞɤɭ, ɨɛɪɚɡɨɜɚɧɧɭɸ 
ɢɡɜɟɫɬɧɹɤɨɜɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɩɨɞɜɟɪɠɟɧɵ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɜɵɜɟɬɪɢɜɚɧɢɸ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɫɜɨɸ ɫɬɪɭɤɬɭɪɭ, ɜ ɯɨɞɟ ɩɨɥɟɜɨɣ ɪɚɡɜɟɞɤɢ ɜ ɩɪɟɞɟɥɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɨɛɥɚɫɬɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɦɚɥɨ ɫɜɢɞɟɬɟɥɶɫɬɜ ɤɚɪɫɬɨɨɛɪɚɡɨɜɚɧɢɹ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɯɚɪɚɤɬɟɪɨɦ ɥɢɬɨɥɨɝɢɢ - ɢɡɜɟɫɬɧɹɤɢ ɱɟɪɟɞɭɸɬɫɹ ɫɥɨɹɦɢ ɫ ɢɡɜɟɫɬɤɨɜɨɣ ɝɥɢɧɨɣ ɢ 
ɩɥɚɫɬɚɦɢ ɤɪɟɦɧɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɨɝɪɚɧɢɱɧɵɦ ɮɚɤɬɨɪɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɤɚɪɫɬɨɜɨɝɨ 
ɪɟɥɶɟɮɚ. 

Ȼɥɚɝɨɞɚɪɹ ɫɜɨɟɦɭ ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɫɥɨɠɟɧɢɸ ɪɚɣɨɧ ɧɟ ɢɦɟɟɬ ɪɢɫɤɨɜ ɡɚɬɨɩɥɟɧɢɹ 
ɢɡ-ɡɚ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɫɟɡɨɧɚ ɞɨɠɞɟɣ. 

 

ɋȿɃɋɆɈɅɈȽɂə 
 

Ɏɭɧɤɰɢɸ ɤɨɧɬɪɨɥɹ ɫɟɣɫɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɰɟɧɬɪ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ 
ɧɚɛɥɸɞɟɧɢɣ ɂɨɪɞɚɧɢɢ (JШЫНКЧ SОТЬЦШХШРТМКХ OЛЬОЫЯКЭШЫв – JSO). Ⱦɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɰɟɥɵɣ ɪɹɞ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɨɰɟɧɤɢ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ (PЫШЛКЛТХТЭТЬЭТМ SОТЬЦТМ HКгКЫН AЬЬОЬЬЦОЧЭ – PSHA) ɢ 
ɞɟɬɟɪɦɢɧɢɫɬɢɱɟɫɤɢɟ ɨɰɟɧɤɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ (DОЭОЫЦТЧТЬЭТМ SОТЬЦТМ HКгКЫН 
Assessment – DSHA) ɢ ɨɯɜɚɬɵɜɚɸɳɢɯ ɜɫɸ ɫɬɪɚɧɭ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɟɥɚɹ ɚɤɰɟɧɬ ɧɚ 
ɪɚɣɨɧɟ Ɋɚɡɥɨɦɚ Ɇɟɪɬɜɨɝɨ ɦɨɪɹ. 

Ɉɞɧɢɦ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ PSHA [6] ɹɜɢɥɨɫɶ ɫɨɡɞɚɧɢɟ ɤɚɪɬɵ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɫɬɪɚɧɵ ɧɚ 
ɡɨɧɵ ɫ ɪɚɡɥɢɱɧɨɣ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɶɸ (ɪɢɫ. 2).  

 

 
 

Ɋɢɫ. 2. – Ɂɨɧɵ ɫ ɪɚɡɥɢɱɧɨɣ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɶɸ 
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ȾȿɆɈȽɊȺɎɂə 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɡɨɧɵ ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱥɗɋ ɧɚ ɧɚɫɟɥɟɧɢɟ 
ɂɨɪɞɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɪɬɚ Д6Ж, ɞɟɦɨɧɫɬɪɢɪɭɸɳɚɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɵɛɪɚɧɧɨɝɨ ɪɚɣɨɧɚ 
ɢ 30-ɬɢ ɤɢɥɨɦɟɬɪɨɜɭɸ ɡɨɧɭ ɜɨɤɪɭɝ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ 
(ɪɢɫ. 3). 
 

 
 

Ɋɢɫ. 3. – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɵɛɪɚɧɧɨɝɨ ɪɚɣɨɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 
(Ɍɨɱɤɚɦɢ ɧɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɵ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ) 

 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɭɤɚɡɚɧɧɨɣ ɤɚɪɬɵ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɧɢɡɤɭɸ ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ 
ɜ 30-ɬɢ ɤɢɥɨɦɟɬɪɨɜɨɣ ɡɨɧɟ ɜɨɤɪɭɝ ɪɚɣɨɧɚ, ɤɨɬɨɪɚɹ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ ɞɟɫɹɬɢ ɞɨ 
ɩɹɬɢɞɟɫɹɬɢ ɱɟɥɨɜɟɤ ɧɚ ɨɞɢɧ ɤɜɚɞɪɚɬɧɵɣ ɤɢɥɨɦɟɬɪ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɜ 
ɛɭɞɭɳɟɦ ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ ɩɥɚɧɨɜ ɞɟɣɫɬɜɢɣ ɜ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ ɢ ɩɥɚɧɨɜ 
ɷɜɚɤɭɚɰɢɢ  ɜ ɭɫɥɨɜɢɹɯ ɢɡɦɟɧɹɸɳɟɣɫɹ ɬɟɧɞɟɧɰɢɢ ɪɨɫɬɚ ɩɥɨɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ 
ɭɤɚɡɚɧɧɨɦ ɦɟɫɬɟ. 

 
ȼɇȿɒɇɂȿ ȺɇɌɊɈɉɈȽȿɇɇɕȿ ɈɉȺɋɇɈɋɌɂ 

 

ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɩɨɫɨɛɧɵ ɜɵɡɵɜɚɬɶ ɫɨɛɵɬɢɹ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɹɞɟɪɧɨɝɨ ɨɛɴɟɤɬɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ Ⱥɗɋ. 
Ɏɚɤɬɢɱɟɫɤɢ ɪɟɱɶ ɢɞɟɬ ɨ ɜɨɡɦɨɠɧɵɯ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ ɚɤɬɚɯ ɫɨ ɫɬɨɪɨɧɵ ɛɨɟɜɢɤɨɜ 
ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɡɥɢɱɧɨɝɨ ɬɨɥɤɚ. ɉɪɢ ɷɬɨɦ ɞɚɥɟɤɨ ɧɟ ɨɛɹɡɚɬɟɥɶɧɵɦ 
ɹɜɥɹɟɬɫɹ ɭɫɥɨɜɢɟ «ɩɨɧɢɦɚɧɢɹ» ɩɪɨɛɥɟɦ ɷɬɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɥɢ ɫɨɱɭɜɫɬɜɢɹ ɤ ɧɢɦ. 
Ɍɟɪɚɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɵ ɞɟɦɨɧɫɬɪɚɬɢɜɧɨ ɥɢɲɶ ɫ ɰɟɥɶɸ ɭɫɬɪɚɲɟɧɢɹ 
ɧɚɫɟɥɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɟɝɢɨɧɚ ɢɥɢ ɩɪɨɫɬɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɷɬɚ 
ɨɪɝɚɧɢɡɚɰɢɹ ɧɢ ɩɟɪɟɞ ɱɟɦ ɧɟ ɨɫɬɚɧɨɜɢɬɫɹ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɫɜɨɟɣ ɰɟɥɢ ɬɢɩɚ: «ɧɟ 
ɜɵɩɨɥɧɢɬɟ ɧɚɲɢ ɬɪɟɛɨɜɚɧɢɹ – ɩɨɝɢɛɧɭɬ ɧɟɜɢɧɧɵɟ ɥɸɞɢ, ɚ ɜɵ ɛɭɞɟɬɟ ɜ ɨɬɜɟɬɟ». 
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ɇɚɝɥɹɞɧɵɦ ɩɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɬɟɪɚɤɬ ɫ ɩɪɢɦɟɧɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɨɪɭɠɢɹ 
(ɧɟɪɜɧɨɩɚɪɚɥɢɬɢɱɟɫɤɨɝɨ ɝɚɡɚ ɡɚɪɢɧ) ɜ ɬɨɤɢɣɫɤɨɦ ɦɟɬɪɨ ɜ əɩɨɧɢɢ ɜ 1995 ɝ., 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɨɪɭɠɢɹ ɜ ɋɢɪɢɢ ɛɨɟɜɢɤɚɦɢ ɂȽɂɅ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 
ɍɛɟɞɢɬɟɥɶɧɵɦ ɩɪɢɦɟɪɨɦ ɜɧɟɲɧɢɯ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɨɩɚɫɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨɡɞɚɬɶ 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɨɪɝɚɧɢɡɚɰɢɣ, ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɨɩɵɬɤɢ ɡɚɯɜɚɬɚ 
Ɂɚɩɨɪɨɠɫɤɨɣ Ⱥɗɋ ɜ ɹɧɜɚɪɟ 2014 ɝ. ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ «ɉɪɚɜɨɝɨ ɫɟɤɬɨɪɚ» – 

ɩɪɚɜɨɪɚɞɢɤɚɥɶɧɨɣ ɧɚɰɢɨɧɚɥɢɫɬɢɱɟɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ (ɍɤɪɚɢɧɚ) Д7Ж, ɚ ɬɚɤɠɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ȾɧɟɩɪɨȽɗɋ ɜ ɬɨɦ ɠɟ ɹɧɜɚɪɟ 2014 ɝ. Д8Ж. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɭɝɪɨɡɚ 
ɫɨɫɬɨɹɥɚ ɜ ɧɚɦɟɪɟɧɧɨɦ ɲɚɧɬɚɠɟ ɫɨɡɞɚɧɢɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ (ɜ ɰɟɥɹɯ ɭɫɬɪɚɲɟɧɢɹ 
ɧɚɫɟɥɟɧɢɹ Ɋɨɫɫɢɢ ɢ ȼɨɫɬɨɱɧɨɣ ȿɜɪɨɩɵ), ɚ ɜɨ ɜɬɨɪɨɦ – ɜ ɫɨɡɞɚɧɢɢ ɪɭɤɨɬɜɨɪɧɨɝɨ 
ɤɚɬɚɤɥɢɡɦɚ, ɫɩɨɫɨɛɧɨɝɨ ɭɛɢɬɶ (ɭɬɨɩɢɬɶ) ɬɵɫɹɱɢ ɝɪɚɠɞɚɧ, ɤɚɤ ɍɤɪɚɢɧɵ, ɬɚɤ ɢ Ɋɨɫɫɢɢ 
[8]. 

Ɉɬɫɭɬɫɬɜɢɟ ɜ ɂɨɪɞɚɧɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɧɚɹ ɡɚɫɭɲɥɢɜɨɫɬɶ ɪɚɣɨɧɚ ɧɟ ɫɬɚɜɹɬ 
ɩɟɪɟɞ ɭɤɚɡɚɧɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɬɚɤɨɝɨ ɪɨɞɚ ɡɚɞɚɱ, ɧɨ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ Ⱥɗɋ ɞɥɹ 
ɪɨɡɵɝɪɵɲɚ ɬɚɤɨɣ «ɤɨɡɵɪɧɨɣ ɤɚɪɬɵ», ɤɨɬɨɪɭɸ ɨɧɚ ɛɭɞɟɬ ɫɨɛɨɣ ɩɪɟɞɫɬɚɜɥɹɬɶ, ɩɨɹɜɢɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɣ ɫɨɛɥɚɡɧ. ɉɨɫɥɟɞɧɟɟ ɡɚɦɟɱɚɧɢɟ ɤɚɫɚɟɬɫɹ ɂɨɪɞɚɧɢɢ ɢɦɟɧɧɨ ɩɨɬɨɦɭ, ɱɬɨ 
ɷɬɨ ɝɨɫɭɞɚɪɫɬɜɨ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɝɢɨɧɟ, ɧɟ ɨɬɥɢɱɚɸɳɢɦɫɹ ɝɥɭɛɨɤɨɣ ɩɨɥɢɬɢɱɟɫɤɨɣ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ, ɧɚ ɱɬɨ ɭɤɚɡɵɜɚɸɬ ɜɨɟɧɧɵɟ ɞɟɣɫɬɜɢɹ ɜ ɋɢɪɢɢ, ɂɪɚɤɟ ɢ 
ɞɚɥɟɤɨ ɧɟ ɛɥɚɝɨɩɨɥɭɱɧɵɟ ɨɬɧɨɲɟɧɢɹ ɉɚɥɟɫɬɢɧɵ ɫ ɂɡɪɚɢɥɟɦ, ɬɚɤɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɝɪɚɧɢɱɚɳɢɦ ɫ ɂɨɪɞɚɧɢɟɣ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɧɟɲɧɢɯ 
ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɨɩɚɫɧɨɫɬɟɣ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɣɨɧɚ ɪɚɡɦɟɳɟɧɢɹ Ⱥɗɋ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ 
ɩɪɢɧɢɦɚɥɢ ɫɩɟɰɢɚɥɢɫɬɵ ɫɥɭɠɛɵ ɛɟɡɨɩɚɫɧɨɫɬɢ NSC, ɩɨɦɨɝɚɸɳɟɣ ɜ ɫɨɡɞɚɧɢɢ ɛɚɡɵ 
ɞɚɧɧɵɯ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɜɢɞɨɜ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɩɨɫɨɛɧɨɣ ɨɤɚɡɚɬɶ ɭɝɪɨɡɭ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɂɨɪɞɚɧɫɤɨɣ Ⱥɗɋ. 
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ɂɫɬɨɱɧɢɤɨɦ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɞɥɹ ɫɢɫɬɟɦɵ ɜɨɞɨɨɯɥɚɠɞɟɧɢɹ ɩɥɚɧɢɪɭɟɦɨɣ Ⱥɗɋ 
ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɫɬɚɧɰɢɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɋɚɦɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 72 ɤɢɥɨɦɟɬɪɚɯ ɨɬ 
ɜɵɛɪɚɧɧɨɝɨ ɪɚɣɨɧɚ. Ɉɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɋɚɦɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ ɞɥɹ 2,2 ɦɥɧ. ɠɢɬɟɥɟɣ ɝɨɪɨɞɚ Ⱥɦɦɚɧɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɪɚɣɨɧɨɜ. 

ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɝɨ ɬɢɩɚ ɢɫɬɨɱɧɢɤɚ ɜɨɞɵ ɞɥɹ Ⱥɗɋ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ. Ɍɟɦ ɧɟ 
ɦɟɧɟɟ,  
ɩɪɢɦɟɪ ɪɚɛɨɬɵ ɬɚɤɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɢɦɟɟɬɫɹ ɧɚ Ⱥɗɋ ɉɚɥɨ-ȼɟɪɞɟ ɜ Ɏɢɧɢɤɫɟ, ɲɬɚɬ 
Ⱥɪɢɡɨɧɚ, ɋɒȺ Д9Ж. 

ȼ ɞɨɩɨɥɧɟɧɢɢ ɤ ɩɪɨɰɟɫɫɭ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ Д10Ж 
ɩɨ ɭɬɨɱɧɟɧɢɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɫɬɚɧɰɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɩɪɭɞɚ-ɨɯɥɚɞɢɬɟɥɹ ɜ ɩɪɟɞɟɥɚɯ ɪɚɣɨɧɚ. Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɤɥɸɱɚɥɢ ɜ 
ɫɟɛɹ ɧɟ ɬɨɥɶɤɨ ɚɧɚɥɢɡ ɦɚɪɲɪɭɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɨ ɢ ɤɨɧɟɱɧɭɸ ɨɩɬɢɦɢɡɚɰɢɸ ɪɟɥɶɟɮɚ ɢ 
ɩɚɪɚɦɟɬɪɨɜ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ (ɭɤɥɨɧ ɦɟɫɬɧɨɫɬɢ ɢ ɮɥɭɤɬɭɚɰɢɹ ɜɵɫɨɬɵ) ɧɚ 
ɩɭɬɢ ɩɪɨɥɟɝɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚ ɬɚɤɠɟ ɩɪɨɤɥɚɞɵɜɚɧɢɟ ɦɚɪɲɪɭɬɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɜɬɨɪɠɟɧɢɟɦ ɜ ɨɛɥɚɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɜɟɞɟɧɢɟ ɜɨɟɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɧɚɩɪɢɦɟɪ, ɲɨɫɫɟ ɤ 
ɝɪɚɧɢɰɟ ɫ ɂɪɚɤɨɦ. 

ȼɕȼɈȾ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ ɨɛɨɛɳɟɧɢɹ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ 
ɩɨ ɨɫɧɨɜɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɪɚɣɨɧɚ, ɧɚɦɟɱɟɧɧɨɝɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɬɨɦɧɨɣ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɂɨɪɞɚɧɢɢ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɞɨɫɬɭɩɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ 
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ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ, ɝɟɨɥɨɝɢɱɟɫɤɢɦ, ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɦ, ɚ ɬɚɤɠɟ ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɦ 
ɞɚɧɧɵɦ ɫ ɜɨɡɦɨɠɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɧɭɬɪɢ ɜɵɛɪɚɧɧɨɝɨ 
ɪɚɣɨɧɚ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɥɨɳɚɞɤɢ, ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɗɋ ɜ ɂɨɪɞɚɧɢɢ, ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ 
ɪɚɛɨɬ ɤɨɦɩɚɧɢɟɣ "Ɋɭɫɚɬɨɦ Ɉɜɟɪɫɢɡ" ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɝɥɚɲɟɧɢɟɦ ɨ ɪɚɡɜɢɬɢɢ ɩɪɨɟɤɬɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɟɪɜɨɣ ɢɨɪɞɚɧɫɤɨɣ Ⱥɗɋ1. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɸɬ 
ɨɫɧɨɜɭ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɚɞɢɚɰɢɨɧɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɨɛɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɚɧɚɥɢɡɚ ɷɮɮɟɤɬɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɮɚɤɬɨɪɨɜ ɜ ɡɨɧɟ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɪɚɡɦɟɳɟɧɢɹ Ⱥɗɋ ɜ ɂɨɪɞɚɧɢɢ. 
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Abstract – BACKGROUND This work identifies the characteristics of the site area for the 

development of a Nuclear Power Plant (NPP) to the south east of the city of Zarqa in Jordan. 

These characteristics include site geography, meteorology, hydrology of the region, its biological 

and seismological effects, demographic and nearby industrial regions. A robust approach was 

deployed, that combined a field reconnaissance, desktop study of the available data, the 

application of agreed criteria, coupled with engineering judgment and logical arguments. 

METHODS During the process of site selection a set of screening criteria were applied that were 

agreed with the following committees: Jordan atomic energy commission (JAEC), the Technical 

Committee and Jordan nuclear regulatory commission (JNRC). RESULTS The established region 

of interest (Region 1) was emerged from previously completed Countrywide Survey (CWS). The 

screening criteria included both exclusionary and discretionary criteria that are in line with IAEA 

safety guides, JNRC instructions and others safety guides. The screening criteria also took into 

account the Nuclear Safety Cell (NSC) of the Jordanian armed forces. 

 

Keywords: NPP, Jordan, Kasr Amra, meteorological, geological characteristics of the region, 

hydrological characteristics of the region, seismological characteristics of the region, demographic 

characteristics of the region, sanitary protection zone, the NPP industrial platform. 
 



ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, 2016 №2(19), ɋ. 16–28 

©ɂɡɞɚɬɟɥɶɫɬɜɨ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ «ɆɂɎɂ», 2016 

ɉɊɈȻɅȿɆɕ əȾȿɊɇɈɃ, ɊȺȾɂȺɐɂɈɇɇɈɃ 

ɂ ɗɄɈɅɈȽɂɑȿɋɄɈɃ ȻȿɁɈɉȺɋɇɈɋɌɂ 

 
ɍȾɄ 502.53:556.1 

 

ɈȻȿɋɉȿɑȿɇɂȿ ɗɄɈɅɈȽɂɑȿɋɄɂ ɉɊɂȿɆɅȿɆɈȽɈ ɋɈɋɌɈəɇɂə 
ɋɂɋɌȿɆɕ ɈȻɈɊɈɌɇɈȽɈ ȼɈȾɈɋɇȺȻɀȿɇɂə ȺɌɈɆɇɈɃ 

ɋɌȺɇɐɂɂ ɉɊɂ ɉɊɂɆȿɇȿɇɂɂ ɌȿɏɇɈɅɈȽɂɂ «ɉɊɈȾɍȼɄɂ» 
ȼɈȾɈȿɆȺ-ɈɏɅȺȾɂɌȿɅə ɊɈɋɌɈȼɋɄɈɃ  Ⱥɗɋ 

 

© 2016 Ɉ.ɂ. Ƚɨɪɫɤɚɹ 
 

Ɏɢɥɢɚɥ ȺɈ «Ʉɨɧɰɟɪɧ Ɋɨɫɷɧɟɪɝɨɚɬɨɦ» «Ɋɨɫɬɨɜɫɤɚɹ ɚɬɨɦɧɚɹ ɫɬɚɧɰɢɹ», ȼɨɥɝɨɞɨɧɫɤ, 
Ɋɨɫɬɨɜɫɤɚɹ ɨɛɥ., Ɋɨɫɫɢɹ 

 

ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɞɭɜɤɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ Ɋɨɫɬɨɜɫɤɨɣ 
ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ ɡɚ ɲɟɫɬɶ ɥɟɬ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɯɚɪɚɤɬɟɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɐɢɦɥɹɧɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, ɬɟɪɦɢɱɟɫɤɨɦɭ ɪɟɠɢɦɭ ɢ 
ɜɢɞɨɜɨɦɭ ɪɚɡɧɨɨɛɪɚɡɢɸ. ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɜɬɨɪɨɦ ɜɵɹɜɥɟɧɨ ɢ 
ɧɚɝɥɹɞɧɨ ɨɛɨɫɧɨɜɚɧɨ ɨɬɫɭɬɫɬɜɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɧɚ 
ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɬɟɪɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɨɞɧɵɯ ɫɨɨɛɳɟɫɬɜ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɲɟɫɬɢ ɷɬɚɩɨɜ ɩɪɨɞɭɜɤɢ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ɋɨɫɬɨɜɫɤɚɹ Ⱥɗɋ, ɩɪɨɞɭɜɤɚ, ɫɢɮɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ, ɐɢɦɥɹɧɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ,  ɜɨɞɨɟɦ–ɨɯɥɚɞɢɬɟɥɶ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 20.05.2016 ɝ. 
 

Ɉɪɝɚɧɢɡɚɰɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɜɤɢ (ɜɨɞɨɨɛɦɟɧɚ) ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ (ɞɚɥɟɟ 
ɩɨ ɬɟɤɫɬɭ – ȼɈ) ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɟ ȼɈ ɢ ɞɥɹ 
ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼɈ ɞɨ ɇɉɍ=36,000 ɦ.ɚɛɫ. ɩɨɫɥɟ ɟɝɨ 
ɩɨɞɴɟɦɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɟɦɚ ɩɚɜɨɞɤɨɜɨɝɨ ɫɬɨɤɚ ɜɨɞɵ ɐɢɦɥɹɧɫɤɨɝɨ ɥɨɝɚ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɞɭɜɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɫɧɢɠɟɧɢɟ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɟ ȼɈ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɫɨɤɪɚɳɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɜ ɩɨɫɥɟɩɚɜɨɞɤɨɜɵɣ ɩɟɪɢɨɞ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ȼɈ 
ɩɨɞɧɢɦɚɟɬɫɹ ɜɵɲɟ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) =36,000 ɦ.ɚɛɫ. ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɢɟɦɚ ɩɚɜɨɞɤɚ ɢɡ ɐɢɦɥɹɧɫɤɨɝɨ ɥɨɝɚ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɷɬɨɝɨ ɨɛɨɫɬɪɢɥɚɫɶ ɢɡ-ɡɚ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɪɨɟɤɬɚ ɪɟɠɢɦɚ ɜɜɨɞɨɜ ɷɧɟɪɝɨɛɥɨɤɨɜ Д1Ж. 

ɉɪɟɞɭɫɦɨɬɪɟɧɧɨɟ ɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɩɪɨɟɤɬɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɱɟɬɵɪɟɯ 
ɷɧɟɪɝɨɛɥɨɤɨɜ ɫ ɧɟɛɨɥɶɲɢɦ ɢɧɬɟɪɜɚɥɨɦ ɜɜɨɞɚ ɩɨɡɜɨɥɹɥɨ ɨɛɟɫɩɟɱɢɬɶ ɛɵɫɬɪɨɟ 
ɩɨɫɥɟɩɚɜɨɞɤɨɜɨɟ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ȼɈ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɜɨɞɵ, ɫɜɹɡɚɧɧɨɝɨ ɫ 
ɨɯɥɚɠɞɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɨɜ ɢ ɡɚ ɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɬɟɥɨ 
ɩɥɨɬɢɧɵ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ – ɐȼ). 

ɉɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɦɨɳɧɨɫɬɢ Ⱥɗɋ ɞɜɭɦɹ ɛɥɨɤɚɦɢ, ɨɛɴɟɦɚ ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ 
ɩɪɢɟɦɥɟɦɨ ɛɵɫɬɪɨɝɨ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼɈ ɫɬɚɥɨ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɢ ɷɬɨɬ 
ɧɟɞɨɫɬɚɬɨɤ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɜɤɢ. 

ɋ ɭɱɟɬɨɦ ɫɥɨɠɢɜɲɟɟɫɹ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɩɨɫɬɪɨɟɧɚ ɢ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɩɥɨɬɢɧɚ ȼɈ, 
ɟɞɢɧɫɬɜɟɧɧɵɦ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɜɤɢ, 
ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟ ɫɢɮɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ, ɢɡɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɪɢɫ. 1. 

ɋ ɭɱɟɬɨɦ ɫɥɨɠɢɜɲɟɟɫɹ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɩɨɫɬɪɨɟɧɚ ɢ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɩɥɨɬɢɧɚ ȼɈ, 
ɟɞɢɧɫɬɜɟɧɧɵɦ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɜɤɢ, 
ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟ ɫɢɮɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ. 
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ɋɢɮɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɩɪɟɞɭɫɦɨɬɪɟɧ ɧɚ ɭɱɚɫɬɤɟ ɩɚɜɨɞɤɨɜɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɜɨɞɨɫɛɪɨɫɚ ɧɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɩɟɪɟɥɢɜɚ 37,00 ɦ.ɚɛɫ. Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢɫɤɥɸɱɢɥɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɬɢɧɵ, ɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɫɛɪɨɫɚ ɧɟ ɛɵɥɢ 
ɧɚɪɭɲɟɧɵ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ Ⱥɗɋ Д2Ж. 

 

 
 

Ɋɢɫ. 1. – ɋɢɮɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɜɨɞɨɺɦɚ-ɨɯɥɚɞɢɬɟɥɹ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ 

 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɮɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɩɪɢɧɹɬɚ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɛɴɟɦɵ ɫɛɪɨɫɚ ɱɟɪɟɡ ɧɟɝɨ ɜ ɩɨɫɥɟɩɚɜɨɞɤɨɜɵɣ ɩɟɪɢɨɞ ɫɨɡɞɚɜɚɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɜɨɞɨɨɛɦɟɧ ɜ ȼɈ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɟ ȼɈ ɩɪɢ ɪɚɛɨɬɟ 
ɞɜɭɯ ɷɧɟɪɝɨɛɥɨɤɨɜ ɧɢɠɟ 1000 ɦɝ/ɞɦ3

 ɢ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ 5% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɛɴɟɦɨɦ 
19 ɦɥɧ. ɦ3

 ɜ ɬɟɱɟɧɢɟ 20 ɫɭɬɨɤ. Ɍɚɤɢɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɫɢɮɨɧɧɨɝɨ 
ɜɨɞɨɫɛɪɨɫɚ ɢɡ 10 ɬɪɭɛ ɭɫɥɨɜɧɵɦ ɞɢɚɦɟɬɪɨɦ 1000 ɦɦ. Ɋɚɛɨɬɚ ɫɢɮɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɡɧɢɰɟɣ ɭɪɨɜɧɟɣ ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ Ⱥɗɋ ɢ ɜ ɐɢɦɥɹɧɫɤɨɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɉɪɢ ɪɚɛɨɬɟ ɜɨɞɨɫɛɪɨɫɚ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɜ ɩɨɫɬɭɩɚɸɳɟɣ ɢɡ ȼɈ ɜɨɞɵ 
ɱɟɪɟɡ ɛɨɪɬɚ ɤɚɦɟɪɵ-ɝɚɫɢɬɟɥɹ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫ. 2. 

 

 
 

Ɋɢɫ. 2. – Ʉɚɦɟɪɚ-ɝɚɫɢɬɟɥɶ 

 

Ɉɛɴɟɦ ɤɚɦɟɪɵ-ɝɚɫɢɬɟɥɹ ɩɪɢɧɹɬ ɟɦɤɨɫɬɶɸ 90 ɦ3. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɡɚɫɨɪɟɧɢɹ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɮɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɧɚ ɜɯɨɞɧɨɦ ɢ ɜɵɯɨɞɧɨɦ ɨɝɨɥɨɜɤɚɯ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɫɟɬɨɤ. ȼ ɤɚɱɟɫɬɜɟ ɪɵɛɨɡɚɳɢɬɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɮɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɩɟɪɟɞ ɩɪɢɟɦɧɵɦɢ ɨɝɨɥɨɜɤɚɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɭɫɬɚɧɨɜɤɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɷɤɪɚɧɚ ɢɡ ɫɟɬɤɢ ɫ ɪɚɡɦɟɪɨɦ ɹɱɟɢ 6ɯ6 ɦɦ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɚɹ ɡɚɳɢɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɯɥɨɪɜɢɧɢɥɨɜɵɦ 
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ɥɚɤɨɦ ɜ ɩɹɬɶ ɫɥɨɟɜ ɩɨ ɫɨɩɨɥɢɦɟɪɧɨɦɭ ɜɢɧɢɥɯɥɨɪɢɞɧɨɦɭ ɝɪɭɧɬɭ ɜ ɞɜɚ ɫɥɨɹ Д2Ж. 
ȼɫɟɝɨ ɜ 2010–2015 ɝɝ. ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ 6 ɷɬɚɩɨɜ ɩɪɨɞɭɜɤɢ ȼɈ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ: 
– Ⱦɨɧɫɤɢɦ Ȼȼɍ ɭɬɜɟɪɠɞɟɧ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɨɝɨ ɫɛɪɨɫɚ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (ɇȾɋ), ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 
ɜɨɞɧɵɣ ɨɛɴɟɤɬ ɫ ɩɪɨɞɭɜɨɱɧɵɦɢ ɜɨɞɚɦɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɩɨ ɜɵɩɭɫɤɭ № 2 ɨɬ 
10.12.2009 ɧɚ ɫɪɨɤ ɞɨ 09.12.2012; 

– Ⱦɨɧɫɤɢɦ Ȼȼɍ ɭɬɜɟɪɠɞɟɧ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɨɝɨ ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (ɇȾɋ), ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 
ɜɨɞɧɵɣ ɨɛɴɟɤɬ ɫ ɩɪɨɞɭɜɨɱɧɵɦɢ ɜɨɞɚɦɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɩɨ ɜɵɩɭɫɤɭ №2 ɪɟɝ. № Ɋ-

191(1) ɨɬ 24.12.2012 ɧɚ ɫɪɨɤ ɞɨ 23.12.2017 Д5Ж; 
– Ⱦɨɧɫɤɢɦ Ȼȼɍ ɜɵɞɚɧɨ Ɋɟɲɟɧɢɟ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ № 61-05.01.03.009-ɏ-Ɋɋȼɏ-Ɍ-2010-00295/00 ɨɬ 22.01.2010 ɧɚ ɫɪɨɤ ɞɨ 
08.12.2012 (ɫɛɪɨɫ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜɵɩɭɫɤ № 2); 

– Ⱦɨɧɫɤɢɦ Ȼȼɍ ɜɵɞɚɧɨ Ɋɟɲɟɧɢɟ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ № 61-05.01.03.009-ɏ-Ɋɋȼɏ-Ɍ-2013-00663/00 ɨɬ 15.01.2013  ɧɚ ɫɪɨɤ ɞɨ 
22.12.2017 (ɫɛɪɨɫ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜɵɩɭɫɤ № 2); 

– ɇɢɠɧɟ-Ⱦɨɧɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ ɜɵɞɚɧɨ Ɋɚɡɪɟɲɟɧɢɟ ɧɚ ɫɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ) № 78ɉ ɨɬ 20.05.2010 ɧɚ 
ɫɪɨɤ ɞɨ 09.12.2012; 

– ɇɢɠɧɟ-Ⱦɨɧɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ ɜɵɞɚɧɨ Ɋɚɡɪɟɲɟɧɢɟ ɧɚ ɫɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ) №ɋ15/02 ɨɬ 15.02.2013 
ɧɚ ɫɪɨɤ ɞɨ 23.12.2017. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ ɫɛɪɨɫɚ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɜ ɐɢɦɥɹɧɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɛɪɨɫ ɪɚɡɪɟɲɟɧ ɟɠɟɝɨɞɧɨ ɜ ɬɟɱɟɧɢɟ 61 ɞɧɹ ɫ 31 ɦɚɪɬɚ ɩɨ 31 ɦɚɹ 
ɪɚɫɯɨɞɨɦ 5760 ɦ3/ɱɚɫ Д4Ж. 

ȼ ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɞɭɜɤɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɩɥɚɧɨɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɧɚ 2010-2015 ɝɝ. 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɨɜɟɞɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɢɯɬɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɜ 
ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ ɫɬɚɧɰɢɢ, ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɊɁɍ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. ȼ ɭɤɚɡɚɧɧɵɣ ɩɟɪɢɨɞ ɪɚɛɨɬɵ 
ɜɵɩɨɥɧɹɥɢɫɶ ɫɥɟɞɭɸɳɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ: ȼɨɥɝɨɝɪɚɞɫɤɢɦ ɨɬɞɟɥɟɧɢɟɦ ɎȽɇɍ 
ȽɨɫɇɂɈɊɏ, ɈɈɈ ɇɉɈ «Ƚɢɞɪɨɬɟɯɩɪɨɟɤɬ», ɁȺɈ «ɋɉɗɄ». 

Ɉɛɴɟɦɵ ɫɛɪɨɫɚ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɜ 2010–2015 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 

Ɍɚɛɥɢɰɚ 1. – Ɉɛɴɟɦɵ ɫɛɪɨɫɚ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ 
 

Ƚɨɞ Ⱦɚɬɚ Ɉɛɴɟɦ, ɬɵɫ.ɦ3 ɂɬɨɝɨ, ɬɵɫ.ɦ3 

2010 19.04.2010 – 30.04.2010 1586,9 5872,3 

01.05.2010 – 31.05.2010 4285,4 

2011 31.03.2011 – 31.04.2011 4078,8 8277,8 

01.05.2011 – 31.05.2011 4199,0 

2012 02.04.2012 – 30.04.2012 3943,87 7180,99 

01.05.2012 – 24.05.2012 3237,12 

2013 01.04.2013 – 30.04.2013 4083,84 8317,44 

01.05.2013 – 31.05.2013 4233,60 

2014 01.04.2014 – 30.04.2014 4089,60 8150,40 

01.05.2014 – 30.05.2014 4060,80 

2015 01.04.2015 – 27.04.2015 3283,20 7237,44 

06.05.2015 – 31.05.2015 3954,24 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɨɣ ɉɪɨɝɪɚɦɦɨɣ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɷɤɨɥɨɝɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɰɟɧɬɪ (ɗȺɐ) ɨɬɞɟɥɚ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɨɛɴɟɞɢɧɟɧɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
ɤɨɧɬɪɨɥɶ ɜ ɦɟɫɬɟ ɜɵɩɭɫɤɚ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ, ɚ ɬɚɤɠɟ 500 ɦ ɜɵɲɟ ɢ 500 ɦ ɧɢɠɟ ɜɵɩɭɫɤɚ 
(ɪɢɫ. 3, 4) ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 1 ɪɚɡ ɜ ɧɟɞɟɥɸ ɩɨ 25 ɩɨɤɚɡɚɬɟɥɹɦ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɨɞɭɜɤɢ ȼɈ Д3Ж. 

 

 
 

Ɋɢɫ. 3. – ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɗȺɐ 

 

 
 

Ɋɢɫ. 4. – ɋɯɟɦɚ ɬɨɱɟɤ ɨɬɛɨɪɚ ɩɪɨɛ ɢɡ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ 

 

Ƚɢɞɪɨɬɟɪɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 
ɩɨɫɬɭɩɥɟɧɢɟɦ ɬɟɩɥɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɛɪɨɫɚ ɩɨɞɨɝɪɟɬɨɣ ɢ ɡɚɛɨɪɚ ɨɯɥɚɠɞɟɧɧɨɣ 
ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ Ⱥɗɋ.  

ȼ 2010–2015 ɝɝ. ɬɟɦɩɟɪɚɬɭɪɚ ɫɛɪɚɫɵɜɚɟɦɨɣ ɢɡ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɜɨɞɵ 



20  ȽɈɊɋɄȺə ɢ ɞ.ɪ. 
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ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɥɚ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɗɬɨ ɩɪɟɜɵɲɟɧɢɟ 
ɜ 2010–2015 ɝɝ. ɧɚɯɨɞɢɥɨɫɶ ɜ ɫɪɟɞɧɟɦ  ɜ ɩɪɟɞɟɥɚɯ ɨɬ 6ºɋ ɞɨ 12ºɋ. 

Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɬɨɥɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɛɪɨɫɧɵɯ ɜɨɞ, 
ɜɥɢɹɧɢɟ ɢɯ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɜ ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɵɥɨ ɨɱɟɧɶ 
ɨɝɪɚɧɢɱɟɧɧɵɦ. ɍɠɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 250 ɦ ɨɬ ɜɨɞɨɜɵɩɭɫɤɚ ɤɚɤɨɝɨ-ɬɨ ɡɚɦɟɬɧɨɝɨ 
ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɟ ɜɵɹɜɥɟɧɨ. ɇɚɢɛɨɥɟɟ ɫɢɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ 
ɜɨɞɵ ɐȼ ɢ ȼɈ ɨɤɚɡɵɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
ɜɪɟɦɟɧɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ȼɈ ɜɵɲɟ, ɱɟɦ ɜ ɐȼ, ɝɨɜɨɪɢɬɶ ɨɛ ɨɞɧɨɡɧɚɱɧɨɦ ɜɥɢɹɧɢɢ 
ɬɟɩɥɨɜɵɯ ɫɛɪɨɫɨɜ Ⱥɗɋ ɧɚ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɐȼ ɧɟɥɶɡɹ (ɪɢɫ. 5). 
 

 
 

Ɋɢɫ. 5. – ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ȼɈ ɢ ɐȼ ɜ 2001–2015 ɝɝ. 
 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɯɢɦɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɜɨɞɵ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɢ ɫɨɩɪɹɠɟɧɧɨɣ 
ɱɚɫɬɢ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɛɥɸɞɚɸɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ, ɯɥɨɪɢɞɨɜ ɢ ɫɭɥɶɮɚɬɨɜ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɨɫɥɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɦɛɵ ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɫɮɨɪɦɢɪɨɜɚɥɫɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɪɟɠɢɦ ɜɨɞɧɨɝɨ ɨɛɦɟɧɚ, ɜ ɤɨɬɨɪɨɦ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɐȼ, ɫɭɳɟɫɬɜɟɧɧɨ 
ɜɨɡɪɨɫɥɚ ɪɨɥɶ ɩɨɞɡɟɦɧɵɯ ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ.  Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɢɚɝɪɚɦɦɵ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɞɭɜɤɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɜ ȼɈ ɩɪɚɤɬɢɱɟɫɤɢ 
ɡɚɫɬɚɛɢɥɢɡɢɪɨɜɚɥɨɫɶ  ɧɚ ɭɪɨɜɧɟ ɉȾɄɪɵɛ. ɧɚɱɢɧɚɹ ɫ 2010 ɝɨɞɚ, ɚ ɬɚɤɠɟ ɧɟ ɩɨɜɥɢɹɥɨ ɧɚ 
ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɪɢɫ. 6). ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɲɟɫɬɢ 
ɷɬɚɩɨɜ ɩɪɨɞɭɜɤɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɜɟɥɢɱɢɧɟ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ, ɡɚɫɬɚɛɢɥɢɡɢɪɨɜɚɧɚ ɧɚ ɭɪɨɜɧɟ 1000 ɦɝ/ɞɦ3

 

Д2Ж. ɉɨ ɷɬɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɨɧɚ ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɐɢɦɥɹɧɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 2,2–2,6 ɪɚɡɚ ɢ ɩɨɩɚɞɚɟɬ ɜ ɤɚɬɟɝɨɪɢɸ ɫɨɥɨɧɨɜɚɬɵɯ.  

Ɉɬɦɟɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɢɞɨɜ ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ. ɇɚ 
ɞɢɚɝɪɚɦɦɟ ɜɢɞɧɨ, ɱɬɨ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟ ɞɨɫɬɢɝɚɸɬ ɜɟɥɢɱɢɧɵ ɉȾɄ, ɧɨ ɛɨɥɟɟ ɱɟɦ ɜ 3 
ɪɚɡɚ ɩɪɟɜɵɲɚɸɬ ɮɨɧɨɜɵɟ ɡɧɚɱɟɧɢɹ (ɪɢɫ. 7). ɉɨ ɨɛɳɟɩɪɢɧɹɬɨɣ ɫɢɫɬɟɦɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, 
ɜɨɞɚ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɧɟɫɟɧɚ ɤ ɫɭɥɶɮɚɬɧɨɦɭ ɤɥɚɫɫɭ. ɋɦɟɧɚ 
ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɚɧɢɨɧɚ ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɩɢɬɤɚ ɜɨɞɨɟɦɚ-

ɨɯɥɚɞɢɬɟɥɹ ɡɚ ɫɱɟɬ ɩɨɞɴɟɦɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. 
Ɉɞɧɢɦ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɹɜɥɹɸɬɫɹ ɫɭɥɶɮɚɬ-ɢɨɧɵ. ɋɭɥɶɮɚɬɵ 

ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɚɯ ɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɚɧɢɨɧɨɜ. Ƚɥɚɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɫɭɥɶɮɚɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɚɯ ɹɜɥɹɸɬɫɹ 
ɩɪɨɰɟɫɫɵ ɯɢɦɢɱɟɫɤɨɝɨ ɜɵɜɟɬɪɢɜɚɧɢɹ ɢ ɪɚɫɬɜɨɪɟɧɢɹ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɦɢɧɟɪɚɥɨɜ, ɜ 
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ɨɫɧɨɜɧɨɦ ɝɢɩɫɚ, ɚ ɬɚɤɠɟ ɨɤɢɫɥɟɧɢɹ ɫɭɥɶɮɢɞɨɜ ɢ ɫɟɪɵ. Ɂɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ 
ɫɭɥɶɮɚɬɨɜ ɩɨɫɬɭɩɚɸɬ ɜ ɜɨɞɨɟɦɵ ɜ ɩɪɨɰɟɫɫɟ ɨɬɦɢɪɚɧɢɹ ɨɪɝɚɧɢɡɦɨɜ, ɨɤɢɫɥɟɧɢɹ 
ɧɚɡɟɦɧɵɯ ɢ ɜɨɞɧɵɯ ɜɟɳɟɫɬɜ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɫ ɩɨɞɡɟɦɧɵɦ 
ɫɬɨɤɨɦ Д1Ж. 

 
 

Ɋɢɫ. 6.  – ɂɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɜ ȼɈ ɢ ɐȼ ɜ 2001–2015 ɝɝ. 
      

 
 

Ɋɢɫ. 7. – ɂɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɢɞɨɜ ɜ ȼɈ ɢ ɐȼ ɜ 2001–2015 ɝɝ. 
 

ɉɪɢ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɬɟɥɨ ɞɚɦɛɵ ɢɡ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ 
ɤɪɚɣɧɟ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ ɞɚɧɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ  ɦɨɧɢɬɨɪɢɧɝɚ ɯɢɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ ɜɨɞɵ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɫ ɮɨɧɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜ ɫɨɩɪɟɞɟɥɶɧɨɣ ɱɚɫɬɢ 
ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɢɚɝɪɚɦɦɵ ɫɨɞɟɪɠɚɧɢɟ ɫɭɥɶɮɚɬɨɜ ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ 337–394 ɦɝ/ɞɦ3, ɜ 3–4 ɪɚɡɚ ɩɪɟɜɵɲɚɸɳɢɦɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ, ɧɟ ɩɨɜɥɢɹɥɨ ɧɚ ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɜ ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɪɢɫ. 8). 
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Ɋɢɫ. 8. – ɂɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɥɶɮɚɬɨɜ  ɜ ȼɈ ɢ ɐȼ ɜ 2001–2015 ɝɝ. 
 

ɇɚ ɪɢɫɭɧɤɚɯ 9,10,11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɯɨɝɨ 
ɨɫɬɚɬɤɚ, ɫɭɥɶɮɚɬɨɜ ɢ ɯɥɨɪɢɞɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɞɭɜɤɢ ȼɈ 2010-2015 ɝɝ. 
ɞɨɫɬɢɝɧɭɬɨ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ȼɈ ɜ ɫɪɟɞɧɟɦ ɩɨ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɧɚ 4%, 
ɫɭɥɶɮɚɬɨɜ ɧɚ 8%, ɯɥɨɪɢɞɨɜ ɧɚ 5,5% ɨɬ ɢɯ ɡɧɚɱɟɧɢɣ ɞɨ ɧɚɱɚɥɚ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɞɭɜɤɢ Д4Ж. 

 

 
Ɋɢɫ. 9. – ɉɪɨɰɟɧɬ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɜ ȼɈ (ɦɝ/ɞɦ3

)  

ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɞɭɜɤɢ ɜ 2010–2015 ɝɝ. 
 

   
 

Ɋɢɫ. 10. – ɉɪɨɰɟɧɬ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɢɞɨɜ ɜ ȼɈ (ɦɝ/ɞɦ3
)  

ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɞɭɜɤɢ ɜ 2010–2015 ɝɝ. 
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Ɋɢɫ. 11. – ɉɪɨɰɟɧɬ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɥɶɮɚɬɨɜ ɜ ȼɈ  (ɦɝ/ɞɦ3
)  

ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɞɭɜɤɢ ɜ 2010–2015 ɝɝ. 
 

ɂɡ ɡɚɪɭɛɟɠɧɨɝɨ ɨɩɵɬɚ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɞɭɜɤɢ ɜɨɞɨɟɦɨɜ-ɨɯɥɚɞɢɬɟɥɟɣ. ɇɚ 
Ɂɚɩɨɪɨɠɫɤɨɣ ɚɬɨɦɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɨɞɭɜɤɚ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ (V=47 ɦɥɧ. ɤɭɛ. 
ɦ)  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 2001 ɝɨɞɚ ɫ ɪɚɫɯɨɞɨɦ 10 ɤɭɛ.ɦ/ɫ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɞɨɫɬɢɝɧɭɬɨ ɫɧɢɠɟɧɢɟ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɫ 700 ɦɝ/ɤɭɛ. ɞɦ ɞɨ 400 ɦɝ/ɤɭɛ. ɞɦ.  

ɇɚ ɘɠɧɨ-ɭɤɪɚɢɧɫɤɨɣ ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ ɩɪɨɞɭɜɤɚ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ (V=86 ɦɥɧ. 
ɤɭɛ. ɦ)  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 1992 ɝɨɞɚ ɫ ɪɚɫɯɨɞɨɦ 2 ɤɭɛ.ɦ./ɫ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ (ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɜɪɟɦɟɧɟɦ ɧɟɪɟɫɬɚ ɢ ɥɟɞɨɜɨɝɨ ɩɟɪɢɨɞɚ), ɞɨɫɬɢɝɧɭɬɨ ɫɧɢɠɟɧɢɟ 
ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɫ 1800 ɦɝ/ɤɭɛ. ɞɦ ɞɨ 1000 ɦɝ/ɤɭɛ. ɞɦ. 

Ɇɟɞɶ ɢ ɠɟɥɟɡɨ – ɨɞɧɢ ɢɡ ɜɚɠɧɟɣɲɢɯ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. Ɇɟɞɶ ɭɱɚɫɬɜɭɟɬ ɜ ɩɪɨɰɟɫɫɟ 
ɮɨɬɨɫɢɧɬɟɡɚ ɢ ɜɥɢɹɟɬ ɧɚ ɭɫɜɨɟɧɢɟ ɚɡɨɬɚ ɪɚɫɬɟɧɢɹɦɢ. ȼ ɜɨɞɟ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɩɨɱɬɢ 
ɩɨɜɫɟɦɟɫɬɧɨ ɜɨ ɜɫɟ ɦɟɫɹɰɵ ɨɬɦɟɱɚɥɢɫɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ, ɪɚɜɧɵɟ ɢɥɢ ɩɪɟɜɵɲɚɸɳɢɟ 
ɉȾɄ ɞɨ 13 ɪɚɡ. ɂɡɛɵɬɨɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɢ ɠɟɥɟɡɚ ɨɤɚɡɵɜɚɸɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɫɬɢɬɟɥɶɧɵɟ ɢ ɠɢɜɨɬɧɵɟ ɨɪɝɚɧɢɡɦɵ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɨɟɦ ɹɜɥɹɸɬɫɹ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ. Ƚɥɚɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 
ɫɨɟɞɢɧɟɧɢɣ ɠɟɥɟɡɚ ɜ ɜɨɞɨɟɦɟ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɯɢɦɢɱɟɫɤɨɝɨ ɜɵɜɟɬɪɢɜɚɧɢɹ Д4Ж. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɞɭɜɤɢ ȼɈ ɜ 2010–2015 ɝɝ. ɜ ɫɪɟɞɧɟɦ ɞɨɫɬɢɝɧɭɬɨ 
ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ȼɈ ɩɨ ɦɟɞɢ ɧɚ 29%, ɠɟɥɟɡɚ ɧɚ 11% ɨɬ ɢɯ ɡɧɚɱɟɧɢɣ ɞɨ ɧɚɱɚɥɚ 
ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɞɭɜɤɢ. ɇɚ ɪɢɫɭɧɤɟ 12 ɜɢɞɧɨ, ɱɬɨ ɧɚɱɢɧɚɹ ɫ 2010 ɝɨɞɚ ɩɪɨɰɟɧɬ ɫɧɢɠɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ (ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɞɭɜɤɢ) ɭɦɟɧɶɲɚɟɬɫɹ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ 
ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɜ ȼɈ, ɜ ɫɜɹɡɢ ɫ ɩɪɨɝɪɚɦɦɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɬɭɪɛɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ №1 ɩɨ ɩɨɷɬɚɩɧɨɣ ɡɚɦɟɧɟ ɦɟɞɶɫɨɞɟɪɠɚɳɢɯ ɬɪɭɛ ɧɚ 
ɬɢɬɚɧɨɜɵɟ. 

 
 

Ɋɢɫ. 12. – ɉɪɨɰɟɧɬ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɥɥɨɜ ɜ ȼɈ (ɦɝ/ɞɦ3
)  

ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɞɭɜɤɢ ɜ 2010–2015 ɝɝ. 
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ȼ ɩɟɪɢɨɞ ɩɪɨɞɭɜɤɢ (ɨɛɵɱɧɨ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ ɦɚɹ) ɜɨɡɥɟ ɜɨɞɨɫɛɪɨɫɚ ɫɤɚɩɥɢɜɚɟɬɫɹ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɵɛɵ. ɋɟɬɧɵɟ ɭɥɨɜɵ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜ ɫɪɟɞɧɟɦ 
ɡɚ 2010–2015 ɝɝ. ɤɚɤ ɫɪɟɞɧɢɟ ɢ ɜɵɫɨɤɢɟ. ɇɚɢɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜ ɭɥɨɜɚɯ ɫɨɫɬɚɜɥɹɟɬ 
ɫɟɪɟɛɪɹɧɵɣ ɤɚɪɚɫɶ. ɗɬɨɬ ɜɢɞ ɚɤɬɢɜɧɨ ɢɞɟɬ ɧɚ ɜɨɞɨɫɛɪɨɫ ɢ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ 
ɫɤɚɩɥɢɜɚɟɬɫɹ ɜ ɤɚɦɟɪɟ-ɝɚɫɢɬɟɥɟ (ɪɢɫ. 13). 

 

 
 

Ɋɢɫ. 13. – ɋɤɨɩɥɟɧɢɟ ɫɟɪɟɛɪɹɧɨɝɨ ɤɚɪɚɫɹ ɜ ɤɚɦɟɪɟ-ɝɚɫɢɬɟɥɟ 

 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɞɭɜɤɢ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɟɪɟɫɚɞɤɚ ɪɵɛɵ ɢɡ 
ɤɚɦɟɪɵ-ɝɚɫɢɬɟɥɹ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɪɢɫ. 14). 

 

 
 

Ɋɢɫ. 14. – ɉɟɪɟɫɚɞɤɚ ɪɵɛɵ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ «ɪɵɛɨɡɚɳɢɬɧɨɝɨ» ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɫɢɮɨɧɧɨɦ 
ɜɨɞɨɫɛɪɨɫɟ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɡɚ 2010–2015 ɝɝ. ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɨɞɧɨɣ ɪɚɛɨɬɚɸɳɟɣ 
ɬɪɭɛɟ ɜ ɫɢɮɨɧ ɩɨɩɚɞɚɟɬ ɜ ɫɪɟɞɧɟɦ ɨɬ 1 ɞɨ 7% ɦɨɥɨɞɢ ɞɟɪɠɚɳɟɣɫɹ ɜ ɜɨɞɨɟɦɟ ɩɟɪɟɞ 
ɫɨɪɨɭɥɨɜɢɬɟɥɶɧɨɣ ɪɟɲɟɬɤɨɣ. 

Ɋɚɛɨɬɚ ɨɞɧɨɣ ɬɪɭɛɵ ɫɢɮɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɬɧɨɣ ɭɛɵɥɢ ɦɨɥɨɞɢ 
ɪɵɛ ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ Д2Ж. 

ɋɨɫɬɚɜ ɢɯɬɢɨɮɚɭɧɵ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɜ 2010–2015 ɝɝ. ɨɰɟɧɢɜɚɟɬɫɹ,  ɜ ɫɪɟɞɧɟɦ, 

ɜ 20 ɜɢɞɨɜ ɪɵɛ: ɫɚɡɚɧ, ɫɟɪɟɛɪɹɧɵɣ ɤɚɪɚɫɶ, ɥɟɳ, ɝɭɫɬɟɪɚ, ɹɡɶ, ɛɟɥɵɣ ɬɨɥɫɬɨɥɨɛɢɤ, ɛɟɥɵɣ 
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ɢ ɱɟɪɧɵɣ ɚɦɭɪɵ, ɩɥɨɬɜɚ, ɤɪɚɫɧɨɩɟɪɤɚ, ɭɤɥɟɣɤɚ, ɜɟɪɯɨɜɤɚ, ɚɦɭɪɫɤɢɣ ɱɟɛɚɱɟɤ, ɫɨɦ, ɫɭɞɚɤ, 
ɨɤɭɧɶ, ɟɪɲ ɞɨɧɫɤɨɣ, ɛɵɱɨɤ-ɩɟɫɨɱɧɢɤ, ɛɵɱɨɤ-ɤɪɭɝɥɹɤ, ɛɵɱɨɤ-ɰɭɰɢɤ. ɂɡ ɧɢɯ ɛɟɥɵɣ ɢ 
ɱɟɪɧɵɣ ɚɦɭɪɵ ɢ ɛɟɥɵɣ ɬɨɥɫɬɨɥɨɛɢɤ – ɜɪɟɦɟɧɧɵɟ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɡɚɩɭɳɟɧɵ ɜ 
ɜɨɞɨɟɦ ɞɥɹ ɛɨɪɶɛɵ ɫ ɟɝɨ ɡɚɪɚɫɬɚɧɢɟɦ. ɉɨɷɬɨɦɭ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɷɬɢɯ ɜɢɞɨɜ ɜɨɡɦɨɠɧɨ 
ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɡɚɪɵɛɥɟɧɢɹ.Д1Ж  

ɇɚ ɪɢɫɭɧɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɨɨɬɧɨɲɟɧɢɟ ɜ ɫɪɟɞɧɟɦ ɜ 2010–2015 ɝɝ. ɫɨɨɬɧɨɲɟɧɢɟ 
ɩɪɨɦɵɫɥɨɜɵɯ ɢ ɧɟɩɪɨɦɵɫɥɨɜɵɯ ɜɢɞɨɜ ɪɵɛ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɜɨɞɨɺɦɚ-

ɨɯɥɚɞɢɬɟɥɹ ɊɨȺɗɋ. 

 
 

Ɋɢɫ. 15. – ɋɨɨɬɧɨɲɟɧɢɟ ɩɪɨɦɵɫɥɨɜɵɯ ɢ ɧɟɩɪɨɦɵɫɥɨɜɵɯ ɜɢɞɨɜ ɪɵɛ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ 
ɜɨɞɨɺɦɚ-ɨɯɥɚɞɢɬɟɥɹ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɜ 2010–2015 ɝɝ. 

 

Ɉɫɧɨɜɚɧɢɣ ɞɥɹ ɨɰɟɧɤɢ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ  ɜɵɧɨɫɚ ɪɵɛɵ ɢ ɤɨɪɦɨɜɵɯ 
ɨɪɝɚɧɢɡɦɨɜ ɢɡ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ. 

Ⱦɨ 2010 ɝɨɞɚ ɜ ɫɨɫɬɚɜɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɝɪɭɩɩɢɪɨɜɨɤ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ 
ɜɫɬɪɟɱɚɥɫɹ ɤɨɦɩɥɟɤɫ ɦɟɡɨɝɚɥɨɛɨɜ – ɬɢɩɢɱɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ (ɢɧɞɢɤɚɬɨɪɨɜ) 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ ɫɨɥɨɧɨɜɚɬɵɯ ɜɨɞ (Amphiprora paludosa, Nitzschia reversa, Pleurosigma 

elongatum, Anabaena bergii, Binuclearia lauterbornii ɢ ɞɪ.) (ɪɢɫ.16).  ɉɨɫɥɟ ɜɬɨɪɨɝɨ ɷɬɚɩɚ 
ɩɪɨɞɭɜɤɢ ɜ 2011 ɝɨɞɭ, ɚ ɬɚɤɠɟ ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɝɨɞɵ ɜ ɫɨɫɬɚɜɟ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɪɚɣɨɧɚ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟ ɨɬɦɟɱɟɧɨ ɩɨɹɜɥɟɧɢɹ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɮɨɪɦ-ɦɟɡɨɝɚɥɨɛɨɜ Д4]. 

 

   
 

Ɋɢɫ. 16. – ɉɪɟɞɫɬɚɜɢɬɟɥɢ Nitzschia reversa, Anabaena bergii,  Pleurosigma elongatum [6, 7] 

 

ȼ ɰɟɥɨɦ, ɚɧɚɥɢɡɢɪɭɹ ɩɟɪɢɨɞ 2010–2015 ɝɝ., ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɨɫɨɛɟɧɧɨɫɬɢ ɜ 
ɪɚɡɜɢɬɢɢ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ 
ɨɛɵɱɧɵɟ ɜɚɪɢɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɫɨɨɛɳɟɫɬɜɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ 
ɭɫɥɨɜɢɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ ɧɟ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɠɝɨɞɨɜɵɯ 
ɮɥɸɤɬɭɚɰɢɣ ɫɨɫɬɚɜɚ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɚɥɶɝɨɰɟɧɨɡɨɜ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɪɚɣɨɧɟ. Ɉɧɢ ɧɟ 
ɦɨɝɭɬ ɨɰɟɧɢɜɚɬɶɫɹ ɤɚɤ ɧɟɝɚɬɢɜɧɵɟ ɢ ɢɦɟɬɶ ɞɨɥɝɨɜɪɟɦɟɧɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ 
ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɞɚɦɛɟ Ⱥɗɋ ɚɤɜɚɬɨɪɢɢ ɉɪɢɩɥɨɬɢɧɧɨɝɨ ɩɥɺɫɚ ɐɢɦɥɹɧɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Д3Ж. 

ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɜ ɫɪɟɞɧɟɦ ɜɵɧɨɫɢɦɨɝɨ ɢɡ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɜ 



26  ȽɈɊɋɄȺə ɢ ɞ.ɪ. 
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2010–2015 ɝɝ., ɜɤɥɸɱɚɥ ɜɢɞɵ, ɨɛɢɬɚɸɳɢɟ ɜ ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. Ɉɞɧɚɤɨ 
ɜɢɞɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɡɨɨɩɥɚɧɤɬɨɧɧɵɯ ɫɨɨɛɳɟɫɬɜ ɜɵɧɨɫɢɦɵɯ ɢɡ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɢ 
ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ ɷɬɨ ɜɪɟɦɹ ɜ ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɥɚɫɶ, 
ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɥɢɱɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɷɬɢɯ ɜɨɞɨɟɦɨɜ. ɉɨ ɦɟɪɟ 
ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɥɢɱɢɣ ɜ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɭɦɟɧɶɲɚɥɢɫɶ ɪɚɡɥɢɱɢɹ ɜ ɫɬɪɭɤɬɭɪɟ 
ɡɨɨɩɥɚɧɤɬɨɧɧɵɯ ɫɨɨɛɳɟɫɬɜ. ɋɬɪɭɤɬɭɪɚ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɡɨɨɩɥɚɧɤɬɨɧɚ ɧɚ 
ɭɱɚɫɬɤɟ ɜ ɪɚɣɨɧɟ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɜ ɩɟɪɢɨɞɵ ɩɪɨɞɭɜɤɢ  2010–2015 ɝɝ.  ɛɵɥɚ ɜ ɫɪɟɞɧɟɦ 
ɬɢɩɢɱɧɨɣ ɞɥɹ ɞɚɧɧɨɝɨ ɩɥɟɫɚ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɞɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ.  

ȼɟɪɨɹɬɧɨ ɡɨɨɩɥɚɧɤɬɨɧɧɵɟ ɨɪɝɚɧɢɡɦɵ, ɩɨɩɚɜɲɢɟ ɫɨ ɫɛɪɨɫɧɨɣ ɜɨɞɨɣ ɜ ɐɢɦɥɹɧɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɟ ɫɩɨɫɨɛɧɵ ɤɚɤ-ɬɨ ɩɨɜɥɢɹɬɶ ɧɚ ɟɝɨ ɡɨɨɩɥɚɧɤɬɨɧɧɨɟ ɫɨɨɛɳɟɫɬɜɨ. 
ȼɟɫɧɨɣ, ɤɨɞɚ ɡɧɚɱɟɧɢɹ ɛɢɨɦɚɫɫɵ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɸɬɫɹ ɦɟɠɞɭ ɜɨɞɨɟɦɨɦ-

ɨɯɥɚɞɢɬɟɥɟɦ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɨɪɝɚɧɢɡɦɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɛɪɚɫɵɜɚɟɦɵɯ ɜɨɞɚɯ, 
ɢɫɩɵɬɵɜɚɸɬ ɫɢɥɶɧɵɣ ɫɬɪɟɫɫ ɢɡ-ɡɚ ɪɟɡɤɨɣ ɫɦɟɧɵ ɬɟɦɩɟɪɚɬɭɪɵ, ɢ ɥɢɛɨ ɫɪɚɡɭ ɩɨɝɢɛɚɸɬ, 
ɥɢɛɨ ɡɚɬɨɪɦɚɠɢɜɚɸɬɫɹ ɜ ɫɜɨɟɦ ɪɚɡɜɢɬɢɢ. ȼ ɬɟɩɥɵɟ ɠɟ ɦɟɫɹɰɵ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɢ 
ɩɨɤɚɡɚɬɟɥɢ ɡɨɨɩɥɚɧɤɬɨɧɚ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɨɛɴɟɤɬɚɦɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɸɬɫɹ, ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟ ɫɩɨɫɨɛɧɵ ɜɥɢɹɬɶ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜɨɞ Д2Ж. 

ȼ ɩɪɨɛɚɯ ɡɨɨɩɥɚɧɤɬɨɧɚ ɫ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɢ ɩɪɢɥɟɝɚɸɳɟɣ 
ɚɤɜɚɬɨɪɢɢ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɜ ɫɪɟɞɧɟɦ ɡɚ 2010–2015 ɝɝ. 
25 ɜɢɞɨɜ ɡɨɨɩɥɚɧɤɬɨɧɚ. ɇɚɢɛɨɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɩɨ ɱɢɫɥɭ ɜɢɞɨɜ ɛɵɥɢ ɤɨɥɨɜɪɚɬɤɢ 
(Rotifera) – 13 ɜɢɞɨɜ, Copepoda - 6 ɜɢɞɨɜ, Cladocera ɧɚɫɱɢɬɵɜɚɥɢ 5 ɜɢɞɨɜ (ɪɢɫ. 17). ɂɡ 
ɤɨɥɨɜɪɚɬɨɤ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɦɵɦɢ ɛɵɥɢ Keratella quadrata, Asplanchna 

priodonta, Lecane tenuiseta. ɋɪɟɞɢ ɪɚɤɨɨɛɪɚɡɧɵɯ ɧɚɢɛɨɥɟɟ ɦɚɫɫɨɜɵɦɢ ɹɜɥɹɥɢɫɶ 
ɧɚɭɩɥɢɚɪɧɵɟ ɢ ɤɨɩɟɩɨɞɢɬɧɵɟ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɜɟɫɥɨɧɨɝɢɯ, ɚ ɬɚɤɠɟ ɜɡɪɨɫɥɵɟ ɨɫɨɛɢ 
Heterocope caspia [1]. 

 

 
 

Ɋɢɫ. 17. – ȼɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɚɡɥɢɱɧɵɯ ɝɪɭɩɩ ɡɨɨɩɥɚɧɤɬɨɧɚ 

 

ȼɫɟɝɨ ɜ 2010–2015 ɝɝ. ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ 6 ɷɬɚɩɨɜ ɩɪɨɞɭɜɤɢ ȼɈ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

– ɩɪɟɜɵɲɟɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɐɢɦɥɹɧɫɤɨɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ;  

– ɫɛɪɨɫ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɧɟ ɨɤɚɡɚɥ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  
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– ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ ɫɧɢɡɢɥɨɫɶ ɜ ɫɪɟɞɧɟɦ ɧɚ 4 %, ɜ ɬɨɦ 
ɱɢɫɥɟ, ɩɨ ɫɭɥɶɮɚɬɚɦ – ɧɚ 7,7 %, ɩɨ ɯɥɨɪɢɞɚɦ - ɧɚ 5,5 %;  

– ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɞɢ ɫɧɢɡɢɥɚɫɶ ɧɚ 29,2 %;  
– ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɧɚ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɧɵɯ ɫɨɨɛɳɟɫɬɜ ɉɪɢɩɥɨɬɢɧɧɨɝɨ ɩɥɟɫɚ ɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɨ.  

– ɭɱɢɬɵɜɚɹ ɭɫɩɟɲɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɞɭɜɤɢ ɧɚ ɡɚɪɭɛɟɠɧɵɯ ɚɬɨɦɧɵɯ 
ɫɬɚɧɰɢɹɯ, ɚ ɬɚɤɠɟ ɧɚ Ɋɨɫɬɨɜɫɤɨɣ ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɩɪɨɞɭɜɤɢ ɜɨɞɨɟɦɨɜ ɨɯɥɚɞɢɬɟɥɟɣ Ⱥɗɋ (ɨɬɫɟɱɧɨɝɨ ɢ ɧɚɥɢɜɧɨɝɨ ɬɢɩɨɜ) ɤɚɤ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ȼɈ  ɜ  ɤɨɦɩɥɟɤɫɟ ɫ ɞɪɭɝɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɫ ɭɱɟɬɨɦ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɢ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɨɟɦɨɜ. 
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Abstract – OBJECTIVES The article is devoted to the analysis of the results of the water 

blowdown from the Rostov nuclear power plant cooling pond to the Tsimlyansk reservoir during 

six years. METHODS Characteristics of the Tsimlyansk reservoir and the cooling pond by 

chemical composition, thermal regime and species diversity are analyzed. RESULTS On the basis 

of the conducted research the author identified and clearly proved the absence of negative impact 

the cooling pond water on the chemical composition, thermal regime and the structural and 

functional characteristics of aquatic communities of the Tsimlyansk reservoir during six stages of 

the water blowdown. 

 

Keywords: Rostov nuclear power plant, water blowdown, siphon spillway, Tsimlyansk reservoir, 

cooling pond. 
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Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɜɟɪɬɨɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɫɲɢɪɢɬɶ ɫɨɫɬɚɜ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɥɸɛɨɣ ɡɚɤɨɧ 
ɢɡɦɟɧɟɧɢɹ ɦɝɧɨɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ. ɂɡɦɟɪɟɧɢɟ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɬɨɱɧɢɤɨɜ ɝɚɪɚɧɬɢɪɭɟɬ ɩɪɨɜɟɪɤɭ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɬɪɟɛɭɟɦɵɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ 
ɫɜɚɪɤɢ, ɤɚɤ ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ,  ɬɚɤ ɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɜɟɪɬɨɪɧɵɟ ɢɫɬɨɱɧɢɤɢ, ɪɟɝɢɫɬɪɚɰɢɹ ɮɭɧɤɰɢɣ ɢ ɩɚɪɚɦɟɬɪɨɜ, ɝɨɪɹɱɢɣ 
ɫɬɚɪɬ, ɮɨɪɫɚɠ ɞɭɝɢ, ɚɧɬɢɫɬɢɤɢɧɝ, ɜɵɛɨɪ ɷɥɟɤɬɪɨɞɚ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 20.05.2016 ɝ. 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨ 30% ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ (ɊȾɋ). Ʉɚɱɟɫɬɜɨ ɫɜɚɪɤɢ 
ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɫɜɚɪɳɢɤɚ. Ɉɞɧɚɤɨ 
ɧɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɧɚɲɟɣ ɫɬɪɚɧɵ ɢɫɩɵɬɵɜɚɟɬ ɨɫɬɪɵɣ 
ɞɟɮɢɰɢɬ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɜɚɪɳɢɤɨɜ. 

Ⱦɟɣɫɬɜɢɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɜɨɡɦɭɳɟɧɢɣ  ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɱɬɨ ɬɪɟɛɭɟɬ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɜɟɪɬɨɪɧɵɟ 
ɢɫɬɨɱɧɢɤɢ ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɡɚɤɨɧ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɪɟɠɢɦɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɭɩɪɚɜɥɹɬɶ ɩɟɪɟɧɨɫɨɦ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
[1].  

ɂɦɟɟɬɫɹ ɞɜɚ ɩɭɬɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ. ɉɟɪɜɵɣ - ɡɚ ɫɱɟɬ 
ɫɨɡɞɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɝɨɬɨɜɤɢ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɷɥɟɤɬɪɨɫɜɚɪɳɢɤɨɜ, ɧɚɦɢ ɭɠɟ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ Д2, 3Ж. ȼɬɨɪɨɣ – ɡɚ ɫɱɟɬ ɪɟɝɭɥɢɪɭɟɦɵɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ ɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɠɢɦɚ, ɱɬɨ ɩɪɢ ɞɟɣɫɬɜɢɢ ɜɨɡɦɭɳɟɧɢɣ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ, 
ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɭɟɦɨɟ ɤɚɱɟɫɬɜɚ ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɨɝɨ ɭɪɨɜɧɹ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɫɜɚɪɳɢɤɚ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɜɟɪɬɨɪɧɵɟ ɢɫɬɨɱɧɢɤɢ Д4Ж ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟ ɬɨɥɶɤɨ ɬɪɚɞɢɰɢɨɧɧɵɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɫɬɚɬɢɱɟɫɤɭɸ ɜɨɥɶɬɚɦɩɟɪɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, 
ɫɧɢɠɟɧɢɟ ɜɟɥɢɱɢɧɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɨ ɛɟɡɨɩɚɫɧɨɣ ɜɟɥɢɱɢɧɵ, ɡɚɳɢɬɭ ɨɬ ɩɟɪɟɝɪɟɜɚ 
ɫɢɥɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɢɫɬɨɱɧɢɤɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɨɡɜɪɚɳɟɧɢɟɦ ɜ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ 
ɩɨɫɥɟ ɢɯ ɨɫɬɵɜɚɧɢɹ ɢ ɞɪ.), ɧɨ ɢ ɩɨɡɜɨɥɹɸɬ: 

– ɨɛɥɟɝɱɚɬɶ ɡɚɠɢɝɚɧɢɟ ɞɭɝɢ ɡɚ ɫɱɟɬ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɨ ɚɦɩɥɢɬɭɞɟ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɢɦɩɭɥɶɫɚ ɬɨɤɚ ɜ ɧɚɱɚɥɟ ɩɪɨɰɟɫɫɚ (ɜ ɫɜɚɪɨɱɧɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ ɷɬɭ ɮɭɧɤɰɢɸ ɧɚɡɵɜɚɸɬ 
―ɝɨɪɹɱɢɣ ɫɬɚɪɬ‖); 

– ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɩɪɢɥɢɩɚɧɢɟ ɷɥɟɤɬɪɨɞɚ ɡɚ ɫɱɟɬ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɨ ɚɦɩɥɢɬɭɞɟ ɢ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ ɬɨɤɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ 
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ɫɬɚɧɨɜɢɬɫɹ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɷɥɟɤɬɪɨɞɚ ɩɨɪɨɝɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ 
ɨɬɞɟɥɟɧɢɸ ɤɚɩɥɢ (ɜ ɫɜɚɪɨɱɧɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ – ―ɮɨɪɫɚɠ ɞɭɝɢ‖); 

– ɭɦɟɧɶɲɚɬɶ ɬɨɤ ɩɪɢ ɩɪɢɥɢɩɚɧɢɢ ɷɥɟɤɬɪɨɞɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɨɡɜɪɚɳɟɧɢɟɦ ɜ 
ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢ ɭɫɬɪɚɧɟɧɢɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (―ɚɧɬɢɫɬɢɤɢɧɝ‖ ɢɥɢ 
―ɚɧɬɢɩɪɢɥɢɩɚɧɢɟ‖); 

– ɝɚɫɢɬɶ ɞɭɝɭ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ, ɤɨɝɞɚ, ɧɚɩɪɢɦɟɪ, 
ɧɭɠɧɨ ɛɵɫɬɪɨ ɢɡɦɟɧɢɬɶ ɦɟɫɬɨ ɫɜɚɪɤɢ (―ɩɪɢɧɭɞɢɬɟɥɶɧɵɣ ɨɛɪɵɜ ɞɭɝɢ‖); 

– ɡɚɞɚɜɚɬɶ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɚɦɩɥɢɬɭɞɭ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɱɚɫɬɨɬɭ ɢɦɩɭɥɶɫɨɜ:  ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɭɝɢ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɜɚɪɤɟ ɩɨɬɨɥɨɱɧɵɯ 
ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɲɜɨɜ, ɚɥɸɦɢɧɢɹ, ɬɨɧɤɨɥɢɫɬɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɞɪɭɝɢɯ (―ɢɦɩɭɥɶɫɧɵɣ 
ɪɟɠɢɦ‖); 

– ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ (ɫɬɚɬɢɱɟɫɤɭɸ ɜɨɥɶɬɚɦɩɟɪɧɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɝɨɪɹɱɢɣ ɫɬɚɪɬ, ɮɨɪɫɚɠ ɞɭɝɢ, ɚɧɬɢɫɬɢɤɢɧɝ ɢ ɞɪ.) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɢɩɚ ɷɥɟɤɬɪɨɞɚ (ɫ ɪɭɬɢɥɨɜɵɦ, ɨɫɧɨɜɧɵɦ ɢɥɢ ɰɟɥɥɸɥɨɡɧɵɦ ɩɨɤɪɵɬɢɟɦ; 
ɞɥɹ ɫɜɚɪɤɢ ɚɥɸɦɢɧɢɹ, ɱɭɝɭɧɚ ɢɥɢ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɢ ɞɪ.) (―ɜɵɛɨɪ ɷɥɟɤɬɪɨɞɚ‖); 

– ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢɫɬɨɱɧɢɤɚ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɞɨɛɪɚɧɧɵɯ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɢɩɚ ɪɚɛɨɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɯ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨ 
ɡɚɩɨɦɧɟɧɧɨɦɭ ɧɨɦɟɪɭ ɧɚɫɬɪɨɣɤɢ (―ɡɚɩɨɦɢɧɚɧɢɟ ɫɜɚɪɨɱɧɵɯ ɩɪɨɝɪɚɦɦ‖); 

– ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢɫɬɨɱɧɢɤɚ ɨɛɳɟɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɚɩɩɚɪɚɬɚ, ɫɭɦɦɚɪɧɨɟ 
ɜɪɟɦɹ ɫɜɚɪɤɢ, ɝɢɫɬɨɝɪɚɦɦɵ ɭɫɬɚɜɨɤ ɬɨɤɚ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ, ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɪɟɝɪɟɜɨɜ ɢ ɞɪ. (―ɡɚɩɨɦɢɧɚɧɢɟ ɚɪɯɢɜɚ ɫɨɛɵɬɢɣ‖). 

ɋɨɫɬɚɜ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɜɟɪɬɨɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɪɚɡɥɢɱɟɧ ɢ, ɜ ɨɫɧɨɜɧɨɦ, ɞɨɫɬɚɬɨɱɧɨ ɨɝɪɚɧɢɱɟɧ (Ɍɚɛɥɢɰɚ). Ɋɚɫɲɢɪɟɧɢɟ ɠɟ ɫɨɫɬɚɜɚ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭ ɢɦɩɨɪɬɢɪɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɢɜɨɞɢɬ ɤ 
ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɢɯ ɭɞɨɪɨɠɚɧɢɸ.  

 

Ɍɚɛɥɢɰɚ 1. – Ɏɭɧɤɰɢɢ ɢɧɜɟɪɬɨɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ (ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɊȾɋ) 
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Ɋɟɝɭɥɢɪɨɜɤɚ 
Ƚɨɪɹɱɟɝɨ ɫɬɚɪɬɚ 

Ⱥɦɩ Ⱦɚ Ⱦɚ ɇɟɬ Ⱦɚ Ⱦɚ Ⱦɚ ɇɟɬ 

ȼɪɟɦɹ Ⱦɚ ɇɟɬ ɇɟɬ ɇɟɬ Ⱦɚ ɇɟɬ ɇɟɬ 

Ɋɟɝɭɥɢɪɨɜɤɚ 
Ɏɨɪɫɚɠɚ ɞɭɝɢ 

Ⱥɦɩ Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ 

ɉɨɪɨɝ Ⱦɚ Ⱦɚ ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ 

Ȼɋɇ Ⱦɚ Ⱦɚ ɇɟɬ ɇɟɬ Ⱦɚ ɇɟɬ Ⱦɚ 

Ɋɟɝɭɥɢɪɨɜɤɚ Ɉɛɪɵɜɚ ɞɭɝɢ Ⱦɚ Ⱦɚ ɇɟɬ ɇɟɬ ɇɟɬ Ⱦɚ ɇɟɬ 

ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɚ Ⱦɚ ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ Ⱦɚ 

ɂɦɩɭɥɶɫɧɵɣ ɪɟɠɢɦ ɆɆȺ  Ⱦɚ ɇɟɬ Ⱦɚ  ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ 

Ɂɚɳɢɬɚ ɨɬ 380ȼ Ⱦɚ ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ 

 

ɉɨɷɬɨɦɭ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɪɨɫɫɢɣɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ 
ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ, ɧɚɦɧɨɝɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɩɪɢɦɟɧɹɬɶ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɢɧɜɟɪɬɨɪɧɵɣ 
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ɢɫɬɨɱɧɢɤ «ɂɇɗɍɆ 200Ɍ», ɨɛɥɚɞɚɸɳɢɣ ɜɫɟɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɨɩɟɪɚɬɢɜɧɨɣ ɧɚɫɬɪɨɣɤɢ. 

Ɉɞɧɚɤɨ, ɞɥɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɫɜɚɪɤɢ, ɩɪɢ 
ɩɪɢɦɟɧɟɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢɧɜɟɪɬɨɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɬɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɢɱɢɟ ɢɧɫɬɪɭɦɟɧɬɚ ɢɡɦɟɪɟɧɢɹ ɢ ɮɢɤɫɚɰɢɢ ɫ ɡɚɞɚɧɧɨɣ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ 
ɬɨɱɧɨɫɬɶɸ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ.  

Ɉɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɜ ɨɫɧɨɜɧɨɦ 
ɜɵɩɨɥɧɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ȽɈɋɌɨɦ 25616-83 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɭɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɢ 
ɫɜɚɪɳɢɤɨɦ-ɷɤɫɩɟɪɬɨɦ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɵɬɧɨɣ ɫɜɚɪɤɢ ɢɥɢ ɧɚɩɥɚɜɤɢ) ɬɚɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɤɚɤ: ɧɚɱɚɥɶɧɨɟ ɡɚɠɢɝɚɧɢɟ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɞɭɝɢ, 
ɯɚɪɚɤɬɟɪ ɩɟɪɟɧɨɫɚ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ, ɤɚɱɟɫɬɜɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɲɜɚ ɢ ɷɥɚɫɬɢɱɧɨɫɬɶ 
ɞɭɝɢ. 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɬɚɬɢɱɟɫɤɨɣ ɜɨɥɶɬ-

ɚɦɩɟɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ȼȺɏ), ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɣ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ 
ɧɚɩɪɹɠɟɧɢɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɥɹ ɢɫɬɨɱɧɢɤɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɫɨɡɞɚɧɢɢ ɢ ɪɟɦɨɧɬɟ 
ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ (ɈɉɈ), ɜɵɩɨɥɧɹɟɬɫɹ ɫ  ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɪɟɝɢɫɬɪɚɬɨɪɚ-ɢɡɦɟɪɢɬɟɥɹ AWS-024. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɫɜɚɪɤɢ, ɚ ɬɚɤɠɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɟɟ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɡɚɞɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɜɚɪɨɱɧɵɯ ɫɢɫɬɟɦɚɯ (ɧɚɩɪɢɦɟɪ, ɜ ɫɢɫɬɟɦɟ Arc 

Systems ɮɢɪɦɵ Kemppi) ɜɟɞɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ ɡɚɩɢɫɶ ɨɫɰɢɥɥɨɝɪɚɦɦ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ 
ɫɜɚɪɤɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɨɰɟɫɫ ɩɪɢ ɜɵɯɨɞɟ ɩɚɪɚɦɟɬɪɨɜ ɡɚ ɩɪɟɞɟɥɵ 
ɞɨɩɭɫɤɚ, ɨɩɪɟɞɟɥɹɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɩɨɹɜɥɟɧɢɹ ɞɟɮɟɤɬɚ ɢ ɜɵɩɨɥɧɹɬɶ ɞɪɭɝɢɟ 
ɮɭɧɤɰɢɢ. 

Ɉɞɧɚɤɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɥɨ ɛɵ ɢɡɦɟɪɹɬɶ ɢ ɡɚɩɢɫɵɜɚɬɶ ɜɫɟ ɩɚɪɚɦɟɬɪɵ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɧɜɟɪɬɨɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɢɫɫɥɟɞɨɜɚɬɶ ɢɯ ɜɡɚɢɦɨɫɜɹɡɶ 
ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɨɫɰɢɥɥɨɝɪɚɦɦ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɢ  ɨɛɥɚɫɬɹɦɢ ɫɨɫɬɨɹɧɢɹ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɢ 
ɨɩɪɟɞɟɥɹɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ, ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɫɨɡɞɚɧɨ ɧɟ ɛɵɥɨ.   

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɡɚɞɚɱɢ ɉȺɈ «ɂɧɫɬɢɬɭɬ ɗɥɟɤɬɪɨɧɧɵɯ ɍɩɪɚɜɥɹɸɳɢɯ 

Ɇɚɲɢɧ» (ɂɇɗɍɆ) ɢɦ. ɂ.ɋ. Ȼɪɭɤɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɪɟɝɢɫɬɪɚɬɨɪ, ɩɨɡɜɨɥɹɸɳɢɣ: 
– ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɡɦɟɪɹɬɶ ɜɨɥɶɬɚɦɩɟɪɧɭɸ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɢɫɬɨɱɧɢɤɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɥɢ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ; 

– ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɨɛɪɚɛɚɬɵɜɚɬɶ ɡɚɩɢɫɵɜɚɟɦɵɟ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɩɚɪɚɦɟɬɪɨɜ 
ɪɟɠɢɦɚ ɢ ɨɩɪɟɞɟɥɹɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɟɣ ɫɨɫɬɨɹɧɢɹ ɩɪɨɰɟɫɫɨɜ ɫɜɚɪɤɢ;  

– ɨɩɪɟɞɟɥɹɬɶ ɩɚɪɚɦɟɬɪɵ (ɚɦɩɥɢɬɭɞɭ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ) ɨɫɰɢɥɥɨɝɪɚɦɦ «Ƚɨɪɹɱɟɝɨ 
ɫɬɚɪɬɚ» ɢ «Ɏɨɪɫɚɠɚ ɞɭɝɢ»; 

– ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɨɫɰɢɥɥɨɝɪɚɦɦɟ ɩɚɪɚɦɟɬɪɵ «ɚɧɬɢɫɬɢɤɢɧɝɚ» (ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɢ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ); 

– ɬɟɫɬɢɪɨɜɚɬɶ ɢɫɬɨɱɧɢɤɢ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɢ ɨɩɪɟɞɟɥɹɬɶ ɉɇ (%); 
– ɢɡɦɟɪɹɬɶ ɚɤɬɢɜɧɭɸ, ɪɟɚɤɬɢɜɧɭɸ ɢ ɩɨɥɧɭɸ ɩɨɬɪɟɛɥɹɟɦɭɸ ɦɨɳɧɨɫɬɶ ɫ ɪɚɫɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ  ɢ ɞɪ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɟɝɢɫɬɪɚɬɨɪɚ ɂɇɗɍɆ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɥɢɱɧɵɯ ɪɨɫɫɢɣɫɤɢɯ ɢ ɢɧɨɫɬɪɚɧɧɵɯ ɢɧɜɟɪɬɨɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɛɚɡɚ ɞɚɧɧɵɯ  ɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɹɜɥɟɧɧɵɦ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ: ɩɪɨɜɨɞɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɬɨɱɧɢɤɨɜ ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜ 
ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɨɹɧɢɹɯ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɢɡ ɫɨɫɬɨɹɧɢɹ ɜ ɫɨɫɬɨɹɧɢɟ;  



32  ɋȺɋ ɢ ɞɪ. 
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ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɪɟɛɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɜɵɩɨɥɧɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɭɱɟɬɨɦ ɭɪɨɜɧɹ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɫɜɚɪɳɢɤɚ; ɮɨɪɦɢɪɭɟɬɫɹ ɚɩɩɚɪɚɬ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɫɜɚɪɳɢɤɨɜ ɢ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɩɨ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ 
ɩɪɨɰɟɫɫɚ ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɨɹɧɢɹɯ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɢɡ ɫɨɫɬɨɹɧɢɹ ɜ ɫɨɫɬɨɹɧɢɟ.  
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Abstract – BACKGROUND The speed of modern inverter power supply made it possible to 

expand the composition of their functional characteristics and to implement any law instant 

change mode settings. RESULTS Measurement and registration of source parameter functional 

characteristics ensures verification of their compliance with the required ones and provides a 

high quality of manual arc welding processes as a consumable electrode and shielding gas. 
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Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ 

 

 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚɳɢɬɧɨɣ 
ɝɟɪɦɟɬɢɱɧɨɣ ɨɛɨɥɨɱɤɢ ɩɨɥɹɪɧɨɝɨ ɤɪɚɧɚ; ɜ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɩɨɷɬɚɩɧɨɝɨ 
ɦɨɧɬɚɠɚ ɢ ɧɚɥɚɞɤɢ ɤɪɚɧɚ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɜ ɪɟɚɤɬɨɪɧɵɯ ɨɬɞɟɥɟɧɢɹɯ 
Ⱥɗɋ, ɢ ɜɨɡɞɟɣɫɬɜɢɟ ɟɝɨ ɧɚ ɫɬɟɧɭ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ; ɜɵɞɟɥɟɧɵ: ɷɬɚɩ ɭɫɬɚɧɨɜɤɢ ɤɪɚɧɚ ɧɚ 
ɪɟɥɶɫ, ɷɬɚɩ ɯɨɞɨɜɵɯ ɢ ɫɬɚɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ 
ɢɡɦɟɪɟɧɢɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɞɟɮɨɪɦɚɰɢɸ ɁȽɈ; ɜɵɜɨɞɵ: ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɜ 
ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɨɩɢɫɵɜɚɟɬ ɫɢɬɭɚɰɢɸ ɩɨ ɨɛɨɥɨɱɤɚɦ ɇɉ-1000 ɬɨ ɟɫɬɶ ɩɪɨɟɤɬɚ ɪɟɚɥɢɡɚɰɢɹ 
ɤɨɬɨɪɨɝɨ ɜ ɫɬɪɨɹɳɢɯɫɹ Ⱥɗɋ ɡɚɜɟɪɲɚɟɬɫɹ. Ɉɞɧɚɤɨ  ɜ ɩɪɨɟɤɬɟ Ⱥɗɋ-2006 ɬɟ ɠɟ ɫɚɦɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɪɟɡɭɥɶɬɚɬɵ ɫɩɪɚɜɟɞɥɢɜɵ ɢ ɬɪɟɛɭɸɬ ɫɜɨɟɝɨ ɪɟɲɟɧɢɹ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɡɚɳɢɬɧɚɹ ɝɟɪɦɟɬɢɱɧɚɹ ɨɛɨɥɨɱɤɚ, ɞɟɮɨɪɦɚɰɢɢ, ɩɟɪɟɦɟɳɟɧɢɹ, ɤɪɚɧ 
ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ, ɤɨɧɫɨɥɢ ɩɨɥɹɪɧɨɝɨ ɤɪɚɧɚ, ɬɪɟɳɢɧɵ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 14.05.2016 ɝ. 
 

 

Ⱥɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɟɦɧɨɝɢɯ ɞɢɧɚɦɢɱɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ Ɋɨɫɫɢɢ. ȼ ɫɢɥɭ ɷɬɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɩɨ 
ɪɚɡɥɢɱɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɢɡɭɱɟɧɢɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɚɬɨɦɧɨɣ 
ɷɧɟɪɝɟɬɢɤɢ, ɹɜɥɹɸɬɫɹ ɚɤɬɭɚɥɶɧɵɦɢ ɢ ɫɜɨɟɜɪɟɦɟɧɧɵɦɢ. Ɉɫɨɛɨ ɜɚɠɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ 
ɫɜɹɡɚɧɨ ɫ ɢɡɭɱɟɧɢɟɦ ɤɨɧɬɭɪɨɜ ɡɚɳɢɬɵ, ɤ ɤɨɬɨɪɵɦ ɜ, ɬɨɦ ɱɢɫɥɟ, ɨɬɧɨɫɢɬɫɹ ɡɚɳɢɬɧɚɹ 
ɝɟɪɦɟɬɢɱɧɚɹ ɨɛɨɥɨɱɤɚ (ɁȽɈ). Ɂɚɳɢɬɧɚɹ ɝɟɪɦɟɬɢɱɧɚɹ ɨɛɨɥɨɱɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɫɥɨɠɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦ ɪɟɲɟɧɢɟɦ, ɹɜɥɹɟɬɫɹ ɷɥɟɦɟɧɬɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɡɚɳɢɬɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɧɟɝɚɬɢɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɨɛɵɬɢɹ ɝɢɩɨɬɟɬɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨɝɨ ɜ 
ɝɟɪɦɨɨɛɴɟɦɟ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɟɝɨ ɪɟɚɤɬɨɪɚ ɨɬ 
ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ.   Ɉɞɧɚɤɨ ɷɬɢɦɢ ɮɭɧɤɰɢɹɦɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ 
ɧɚɡɧɚɱɟɧɢɟ ɁȽɈ. ɇɟ ɦɟɧɟɟ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ ɮɭɧɞɚɦɟɧɬɧɨɣ ɱɚɫɬɶɸ 
ɩɨɞɴɺɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɜ ɪɟɚɤɬɨɪɧɨɦ ɨɬɞɟɥɟɧɢɢ, ɜ 
ɬɨɦ ɱɢɫɥɟ: ɦɟɯɚɧɢɡɦɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɭɩɨɥɚ, ɤɪɚɧɚ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ ɢ ɤɨɧɫɨɥɶɧɨ-

ɤɪɭɝɨɜɨɝɨ ɤɪɚɧɚ.  Ɉɫɨɛɨ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ ɩɟɪɟɱɧɹ ɪɚɫɫɦɨɬɪɢɦ ɤɪɚɧ ɤɪɭɝɨɜɨɝɨ 
ɞɟɣɫɬɜɢɹ, ɷɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɦɟɯɚɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɉɉɊ – ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɵ ɩɨ ɡɚɝɪɭɡɤɟ ɫɜɟɠɟɝɨ ɢ ɜɵɝɪɭɡɤɟ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɨɩɥɢɜɚ 



34  ɉɂɆɒɂɇ ɢ ɞɪ. 
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ɢɡ ɝɟɪɦɨɨɛɴɟɦɚ ɧɚ ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. ɇɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɢɫɵɜɚɟɦɵɯ 
ɤɪɚɧɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.   

ȼɨɡɞɟɣɫɬɜɢɟ ɤɪɚɧɚ ɧɚ ɨɛɨɥɨɱɤɭ ɧɚɱɢɧɚɟɬɫɹ ɫ ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɧɚ ɪɟɥɶɫɨɜɵɣ ɩɭɬɶ, 
ɤɨɬɨɪɵɣ ɫɦɨɧɬɢɪɨɜɚɧ ɧɚ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɤɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɚ 
ɤɨɧɫɨɥɹɯ ɁȽɈ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɟ 46.000 ɦɦ (ɫɦ. ɪɢɫ. 1, ɪɢɫ. 2)  

Д1Ж, Д2Ж, Д3Ж. ɉɪɢ ɷɬɨɦ ɩɨɞɱɟɪɤɧɟɦ, ɱɬɨ ɭɫɬɚɧɨɜɤɭ ɤɪɚɧɚ ɜɵɩɨɥɧɹɸɬ ɧɚ ɫɬɪɨɹɳɟɣɫɹ 
ɨɛɨɥɨɱɤɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɨɡɜɟɞɟɧɧɨɣ ɩɪɢɦɟɪɧɨ ɞɨ ɨɬɦɟɬɨɤ 55.000-60.000 ɦɦ.   
 

Ɍɚɛɥɢɰɚ 1. – ɇɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɤɪɚɧɨɜ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ 

 

№ 

ɩ/ɩ 

ȼɢɞ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 

1 ɉɪɨɥɟɬ ɤɪɚɧɚ:  

1.1 Ⱥɗɋ  ɫ ɪɟɚɤɬɨɪɨɦ  ȼȼɗȼ-1000 43000 ɦɦ 

1.2 Ⱥɗɋ-2006 ɢ Ⱥɗɋ ȼȼɗɊ-ɌɈɂ 41500 ɦɦ 

2 Ɇɚɫɫɚ ɤɪɚɧɚ 500-600 ɢ ɛɨɥɟɟ ɬ. 
3 Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ   з 400 ɬ. 
4 Ɍɨɱɧɨɫɬɶ ɧɚɜɟɞɟɧɢɹ 7 ɦɦ 

5 Ɍɨɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɞɢɚɦɟɬɪɚ ɯɨɞɨɜɨɣ ɱɚɫɬɢ   ±5 ɦɦ 

6 Ɍɨɱɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɯɨɞɨɜɨɝɨ ɤɨɥɟɫɚ ɧɚ 
ɤɚɫɚɬɟɥɶɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ 

±1 ɦɦ 

 

 
 

Ɋɢɫ. 1. – ɋɯɟɦɚ ɪɚɡɪɟɡɚ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɩɨ ɨɫɢ I-III 
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Ɋɢɫ. 2. – ɋɯɟɦɚ ɤɨɧɫɨɥɟɣ ɩɨɥɹɪɧɨɝɨ ɤɪɚɧɚ 

 

 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɜɟɫ ɤɪɚɧɚ ɱɟɪɟɡ ɟɝɨ ɯɨɞɨɜɵɟ ɤɨɥɺɫɚ ɩɟɪɟɞɚɟɬɫɹ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɬɨɪɨɧɚɦ ɧɚ ɩɨɞɤɪɚɧɨɜɵɣ ɩɭɬɶ, ɡɚɬɟɦ ɧɚ ɛɚɥɤɢ ɢ ɞɚɥɟɟ   ɩɨɫɪɟɞɫɬɜɚɦ 
ɤɨɧɫɨɥɟɣ 5, ɧɚ ɫɬɟɧɭ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ 1 ɤɨɬɨɪɚɹ ɜ ɡɨɧɟ 2 ɜɨɫɩɪɢɧɢɦɚɟɬ ɦɨɦɟɧɬ ɫɢɥɵ, 
(ɫɦ. ɪɢɫ. 3, ɪɢɫ. 4). 

 

 

 
 

Ɋɢɫ. 3. – ɋɯɟɦɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ 

1– ɫɬɟɧɚ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, 2– ɡɨɧɚ ɤɪɟɩɥɟɧɢɹ ɤɨɧɫɨɥɢ, 3 – ɡɨɧɚ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ 
ɜɵɲɟ ɡɨɧɵ ɤɪɟɩɥɟɧɢɹ ɤɨɧɫɨɥɢ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɦɵɤɚɸɳɚɹ ɤ ɧɟɣ, 4 – ɡɨɧɚ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɢɠɟ ɡɨɧɵ ɤɪɟɩɥɟɧɢɹ ɤɨɧɫɨɥɢ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɦɵɤɚɸɳɚɹ ɤ ɧɟɣ, 5– ɤɨɧɫɨɥɶ. 
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Ɋɢɫ. 4. – ɍɫɬɚɧɨɜɤɚ ɤɪɚɧɚ ɧɚ ɪɟɥɶɫ 
 

 kO PlM , (1)  

ɱɬɨ ɜɵɡɵɜɚɟɬ ɭɩɪɭɝɢɟ ɞɟɮɨɪɦɚɰɢɢ ɫɬɟɧɵ ɨɛɨɥɨɱɤɢ. ɉɪɢ ɷɬɨɦ ɡɨɧɚ 2 ɤɪɟɩɥɟɧɢɹ ɤɨɧɫɨɥɢ 
5 ɹɜɥɹɟɬɫɹ ɮɪɚɝɦɟɧɬɨɦ ɫɬɟɧɵ, ɡɨɧɵ ɤɨɬɨɪɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɵɲɟ ɢ ɧɢɠɟ ɡɨɧɵ 2, 
ɨɛɥɚɞɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ, ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɦɨɦɟɧɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɠɟɫɬɤɨɫɬɶɸ. ɉɪɢ 
ɷɬɨɦ ɫɨɜɨɤɭɩɧɚɹ ɠɟɫɬɤɨɫɬɶ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɹɪɭɫɚ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɢɧɬɟɝɪɚɥɶɧɨɣ:   
 

                 Hn  

Un =∫ П(U, Hi )·НH  (2) 

              H2  

               H2  

        Um =∫ П(U, Hi )·НH (3) 

               Hm 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ Um ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɢ 

f(U, Hi ) ɜ ɩɪɟɞɟɥɚɯ ɨɬ Hm  ɞɨ H2,  ɩɪɢ ɷɬɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɜ ɛɨɥɶɲɢɯ ɩɪɟɞɟɥɚɯ 
ɡɧɚɱɟɧɢɣ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ, ɬɚɤ ɤɚɤ  ɩɪɟɞɟɥɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɬɚɤɢɦɢ, ɱɬɨ 

U=Uɩɪ - Um  ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɚɹ ɜɟɥɢɱɢɧɚ (ɫɦ. ɪɢɫ. 5).  
 

 
 

Ɋɢɫ. 5. – Ƚɪɚɮɢɤ ɮɭɧɤɰɢɢ f(U, Hi) 

              U                          

  

           U 
ɩɪ 

    

       U
m   

      U 
n   

  

  

               H 
1                              H 

n              H 
m     
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ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɡɧɚɱɟɧɢɟ Un ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɢ f(U, Hi ) 

ɜ ɩɪɟɞɟɥɚɯ ɨɬ H2  ɞɨ Hn, ɩɪɢ ɷɬɨɦ 
 Hn ɹɜɥɹɟɬɫɹ  ɜɟɥɢɱɢɧɨɣ ɢɡɦɟɧɹɸɳɟɣɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ ɜɨɡɜɟɞɟɧɢɹ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɡɧɚɱɟɧɢɟ 

Un ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɹɸɳɟɣɫɹ ɜɟɥɢɱɢɧɨɣ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ ɫɢɬɭɚɰɢɢ ɤɨɝɞɚ Um > Un  ɢ  
Um < Un  (ɞɚɧɧɚɹ ɫɢɬɭɚɰɢɹ ɜɨɡɧɢɤɚɟɬ ɬɨɝɞɚ ɤɨɝɞɚ ɜ ɡɨɧɭ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨɩɚɞɚɟɬ 
ɜɨɡɜɟɞɟɧɧɨɟ ɨɩɨɪɧɨɟ ɤɨɥɶɰɨ).  

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɫɨɱɟɬɚɧɢɹ Um ɢ  Un. ȼ ɫɥɭɱɚɟ, 
ɤɨɝɞɚ Um > Un  ɬɨɝɞɚ ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɦɟɧɬɚ M0 ɫɢɥɵ ɧɚ ɫɬɟɧɭ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ  
ɩɪɢɜɨɞɢɬ  ɤ ɬɨɦɭ, ɱɬɨ ɨɫɶ ɜɪɚɳɟɧɢɹ ɤɨɧɫɨɥɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɟɟ ɱɚɫɬɢ 

(ɫɦ. ɪɢɫ. 6). ɗɬɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨ, ɱɬɨ ɜɵɲɟ ɡɨɧɵ ɤɪɟɩɥɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɹɪɭɫ ɜ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɞɟɮɨɪɦɢɪɭɟɬɫɹ ɜ ɷɥɥɢɩɫ, ɛɨɥɶɲɚɹ ɞɢɚɝɨɧɚɥɶ ɤɨɬɨɪɨɝɨ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɨɫɢ ɦɨɫɬɚ ɤɪɚɧɚ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ.  

 

 
 

Ɋɢɫ. 6. – ɋɯɟɦɚ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ  ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɧɚ ɝɨɪɢɡɨɧɬɟ 
ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɤɪɚɧɚ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢ ɭɫɥɨɜɢɢ Um > Un 

 

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ Um < Un  ɬɨɝɞɚ ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɦɟɧɬɚ M0 ɫɢɥɵ ɧɚ ɫɬɟɧɭ ɡɚɳɢɬɧɨɣ 
ɨɛɨɥɨɱɤɢ  ɩɪɢɜɨɞɢɬ  ɤ ɬɨɦɭ, ɱɬɨ ɨɫɶ ɜɪɚɳɟɧɢɹ ɤɨɧɫɨɥɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɟɟ 
ɱɚɫɬɢ (ɫɦ. ɪɢɫ. 7). ɗɬɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨ, ɱɬɨ ɧɢɠɟ ɡɨɧɵ ɤɪɟɩɥɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɧɵɣ 
ɹɪɭɫ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɞɟɮɨɪɦɢɪɭɟɬɫɹ ɜ ɷɥɥɢɩɫ, ɛɨɥɶɲɚɹ ɞɢɚɝɨɧɚɥɶ ɤɨɬɨɪɨɝɨ 
ɩɚɪɚɥɥɟɥɶɧɚ ɨɫɢ ɦɨɫɬɚ ɤɪɚɧɚ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɤɪɚɧɚ 
ɮɨɪɦɢɪɭɸɬɫɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɝɨɬɨɜɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɟ ɫɨɱɟɬɚɧɢɹ Um ɢ 
Un, ɩɪɢ ɷɬɨɦ ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɦɟɧɬɚ M0 ɫɢɥɵ ɧɚ ɫɬɟɧɭ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɩɪɢɜɨɞɢɬ ɤ 
ɪɚɡɥɢɱɧɨɦɭ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɹɪɭɫɚ.  Ɉɞɧɚɤɨ ɷɬɢɦ ɧɟ 
ɢɫɱɟɪɩɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɩɨɥɹɪɧɨɝɨ ɤɪɚɧɚ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟɞɨɫɬɪɨɟɧɧɨɣ 
ɨɛɨɥɨɱɤɢ.  

Ⱦɨ ɦɨɦɟɧɬɚ ɩɨɥɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɁȽɈ, ɤɪɚɧ ɩɪɨɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ 
ɷɬɚɩɨɜ ɢɫɩɵɬɚɧɢɣ ɢ, ɫɨɛɫɬɜɟɧɧɨ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ, ɜɵɩɨɥɧɹɟɬɫɹ 
ɤɚɤ ɦɢɧɢɦɭɦ ɧɚ ɧɟ ɨɛɠɚɬɨɣ ɨɛɨɥɨɱɤɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɤɪɚɧɚ ɧɚ ɨɛɨɥɨɱɤɭ ɩɪɢ ɟɝɨ ɯɨɞɨɜɵɯ ɢ ɫɬɚɬɢɱɟɫɤɢɯ 
ɢɫɩɵɬɚɧɢɹɯ. 
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Ɋɢɫ. 7. – ɋɯɟɦɚ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɧɚ ɝɨɪɢɡɨɧɬɟ 
ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɤɪɚɧɚ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢ ɭɫɥɨɜɢɢ Um < Un 

 

ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɢɦ, ɱɬɨ ɜɟɪɬɢɤɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɤɪɚɧɚ ɫ ɝɪɭɡɨɦ ɧɚ ɨɞɧɭ ɟɝɨ 
ɫɬɨɪɨɧɭ ɨɩɢɪɚɧɢɹ ɤɨɥɟɫ P1 ɢ ɧɚ ɞɪɭɝɭɸ P2 (ɫɦ. ɪɢɫ. 8), ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ 
ɝɪɭɡɚ l1 ɢ l2 ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ:   

 ɝɪɭɡɚ
21

1ɤɪɚɧɚ
1

2
P

ll

lP
P , (4)  

 ɝɪɭɡɚ
21

2ɤɪɚɧɚ
2

2
P

ll

lP
P , (5) 

 

ɝɞɟ Ɋɤɪɚɧɚ  – ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɪɚɧɚ; Ɋɝɪɭɡɚ – ɜɟɫ ɝɪɭɡɨɜɨɣ ɬɟɥɟɠɤɢ ɢ ɩɨɞɧɢɦɚɟɦɨɝɨ ɝɪɭɡɚ. 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɦɨɦɟɧɬɵ M1  ɢ M2 ɩɨ ɤɚɠɞɨɣ ɫɬɨɪɨɧɟ ɧɟ ɨɞɢɧɚɤɨɜɵ.  Ɍɚɤ ɜ 
ɩɟɪɢɨɞ ɯɨɞɨɜɵɯ ɢɫɩɵɬɚɧɢɣ ɤɪɚɧɚ ɩɨɞɧɢɦɚɸɬ ɝɪɭɡ ɜɟɫɨɦ 40-50% ɨɬ ɟɝɨ 
ɝɪɭɡɨɩɨɞɴɺɦɧɨɫɬɢ. Ɋɚɛɨɬɵ ɩɪɨɜɨɞɹɬ ɫɨɝɥɚɫɧɨ ɩɪɨɝɪɚɦɦɟ, ɡɚɤɥɸɱɚɸɳɟɣɫɹ, ɧɚɩɪɢɦɟɪ, ɜ 
ɩɨɞɴɺɦɟ ɝɪɭɡɚ ɢ ɩɪɨɤɚɬɵɜɚɧɢɢ ɤɪɚɧɚ ɤɪɭɝɨɜɨɝɨ ɞɟɣɫɬɜɢɹ, ɩɟɪɜɵɣ ɪɚɡ ɩɪɨɬɢɜ ɯɨɞɚ 
ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɧɚ 30ɨ

 ɨɬ ɧɭɥɟɜɨɝɨ ɩɨɥɨɠɟɧɢɹ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɪɚɡɵ - ɩɨ ɯɨɞɭ ɱɚɫɨɜɨɣ 
ɫɬɪɟɥɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 80ɨ

 ɢ 100ɨ
 ɨɬ ɧɭɥɟɜɨɝɨ ɩɨɥɨɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɬɪɟɬɶɟɦ 

ɫɥɭɱɚɟ ɝɪɭɡ ɩɟɪɟɦɟɳɚɸɬ ɩɪɢɦɟɪɧɨ ɜ ɰɟɧɬɪ ɨɛɨɥɨɱɤɢ (ɫɦ. ɪɢɫ.8). ɉɨɫɥɟ ɤɚɠɞɨɝɨ 
ɩɪɨɤɚɬɵɜɚɧɢɹ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɤɪɚɧɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɨɛɨɥɨɱɤɢ Д4, 5Ж.   

ɉɪɢ ɫɬɚɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɹɯ ɦɨɫɬ ɤɪɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɨɫɢ II-IV 

(ɫɦ. ɪɢɫ. 9). ɉɪɢ ɷɬɨɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚ ɝɥɚɜɧɨɦ ɩɨɞɴɟɦɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɜ ɫɟɪɟɞɢɧɟ 
ɦɨɫɬɚ, ɡɚɤɪɟɩɥɹɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɧɚɝɪɭɠɚɬɟɥɶ. Ƚɢɞɪɨɧɚɝɪɭɠɚɬɟɥɶ ɬɚɤɠɟ ɫɤɪɟɩɥɟɧ ɫ 
ɬɹɝɚɦɢ, ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɜ ɝɥɚɜɧɨɦ ɡɚɥɟ ɪɟɚɤɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ. Ɂɚɬɟɦ ɷɬɢɦ 
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ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɨɢɡɜɨɞɹ ɧɚɝɪɭɠɟɧɢɟ ɤɪɚɧɚ ɧɚ 25% ɛɨɥɶɲɟ ɟɝɨ ɩɚɫɩɨɪɬɧɨɣ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, ɬ.ɟ.  ɞɨ 460 ɬɨɧɧ. ɉɪɢ ɷɬɨɦ ɧɚ ɪɢɫɭɧɤɟ 9 ɩɪɢɜɟɞɟɧɵ 
ɫɯɟɦɵ ɷɩɸɪ ɧɚɝɪɚɠɞɟɧɢɹ ɫɬɟɧɵ ɨɛɨɥɨɱɤɢ ɩɨɥɹɪɧɵɦ ɤɪɚɧɨɦ ɩɪɢ ɟɝɨ ɢɫɩɵɬɚɧɢɢ. ȼ 
ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɩɪɨɢɫɯɨɞɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɨɥɨɱɤɢ, ɫɥɟɞɫɬɜɢɟɦ 
ɱɟɝɨ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɬɪɟɳɢɧ ɫ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ ɫɬɟɧɵ ɨɛɨɥɨɱɤɢ.   

 

 
 

Ɋɢɫ. 8. – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɩɪɢ ɪɚɛɨɬɟ ɩɨɥɹɪɧɨɝɨ ɤɪɚɧɚ 

 

Ⱦɚɥɟɟ, ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ, ɩɨɥɹɪɧɵɣ ɤɪɚɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɴɟɦɧɨ 
ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɦɨɧɬɚɠɟ ɬɹɠɟɥɨɜɟɫɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ 
ɝɟɪɦɟɬɢɱɧɨɣ ɡɨɧɵ – ɷɬɨ ɤɨɪɩɭɫ ɪɟɚɤɬɨɪɚ, ɩɚɪɨɝɟɧɟɪɚɬɨɪɵ ɢ ɝɥɚɜɧɵɟ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ 
ɧɚɫɨɫɵ.  

ɉɪɨɰɟɫɫ ɜɥɢɹɧɢɹ ɤɪɚɧɚ ɧɚ ɁȽɈ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɢɯ ɨɩɟɪɚɰɢɣ, ɜ ɨɫɧɨɜɧɨɦ, 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɧɟɟ ɨɩɢɫɚɧɧɵɦ ɩɪɨɰɟɫɫɚɦ, ɥɢɲɶ ɫɢɥɨɜɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɨɥɨɱɤɭ 
ɛɭɞɭɬ ɭɜɟɥɢɱɟɧɵ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, ɜɟɫ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 320 
ɬɨɧɧ ɢ ɩɪɢ ɟɝɨ ɩɨɞɴɺɦɟ ɧɚ ɛɥɢɠɧɸɸ ɤ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɤɨɪɢɞɨɪɭ ɫɬɨɪɨɧɭ ɤɪɚɧɚ 
ɩɪɢɯɨɞɢɬɫɹ 297,7 ɬɨɧɧ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɪɟɚɤɬɨɪɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ ɧɚ ɬɭɠɟ ɫɬɨɪɨɧɭ ɩɪɢɯɨɞɢɬɫɹ 230 ɬɨɧɧ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ 
ɝɢɞɪɨɧɚɝɪɭɠɚɬɟɥɹ. 
  

  



40  ɉɂɆɒɂɇ ɢ ɞɪ. 
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Ɋɢɫ. 9. – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɪɢ ɫɬɚɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɹɯ:  
ɚ – ɩɨɥɨɠɟɧɢɟ ɤɪɚɧɚ ɢ ɧɚɝɪɭɡɤɢ; 

ɛ – ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ 

 

Ʉɚɤ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɫɥɟɞɫɬɜɢɟɦ ɷɬɢɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɸɬɫɹ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɟɳɢɧ. ɉɪɢ ɷɬɨɦ ɜ ɱɟɪɬɟɠɚɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɁȽɈ 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ ɬɪɟɛɨɜɚɧɢɟ, ɱɬɨ ɞɨɩɭɫɤɚɸɬɫɹ ɭɫɚɞɨɱɧɵɟ ɬɪɟɳɢɧɵ ɫ ɪɚɫɤɪɵɬɢɟɦ 

0.3 ɦɦ. ȼ ɪɟɚɥɶɧɨɫɬɢ ɷɬɢ ɡɧɚɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɡɚɜɵɲɟɧɵ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ (ɫɦ. ɪɢɫ. 10). 

ɉɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɬɪɟɳɢɧɵ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɜɟɥɢɱɢɧɵ ɞɨ 160 ɦɦ. 
 

 
 

Ɋɢɫ. 10. – Ɍɪɟɳɢɧɵ ɫɬɟɧɵ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ 

  ˄ )   

˃ )   
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ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɨɩɢɫɵɜɚɟɬ ɫɢɬɭɚɰɢɸ ɩɨ 
ɨɛɨɥɨɱɤɚɦ ɇɉ-1000, ɬɨ ɟɫɬɶ, ɩɪɨɟɤɬɚ, ɪɟɚɥɢɡɚɰɢɹ ɤɨɬɨɪɨɝɨ ɜ ɫɬɪɨɹɳɢɯɫɹ Ⱥɗɋ 
ɡɚɜɟɪɲɚɟɬɫɹ. Ɉɞɧɚɤɨ ɢ ɜ ɩɪɨɟɤɬɟ Ⱥɗɋ-2006 ɬɟ ɠɟ ɫɚɦɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɪɟɡɭɥɶɬɚɬɵ 
ɫɩɪɚɜɟɞɥɢɜɵ ɢ ɬɪɟɛɭɸɬ ɫɜɨɟɝɨ ɪɟɲɟɧɢɹ. 

 
ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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ɘ.ɋ. Ɂɚɛɚɡɧɨɜ, Ɉ.Ⱥ. Ƚɭɛɟɥɚɞɡɟ, ɉ.ɘ. ɉɢɦɲɢɧ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ɉɢɦɲɢɧ ɘ.ɂ., 
Ɂɚɛɚɡɧɨɜ ɘ.ɋ., Ƚɭɛɟɥɚɞɡɟ Ɉ.Ⱥ., ɉɢɦɲɢɧ ɉ.ɘ., Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «Ɋɨɫɬɨɜɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ», ɊȽɋɍ.– № 2013154404/28; ɡɚɹɜɥ. 06.12.13;  
ɨɩɭɛɥ. 10.04.15, ɛɸɥ. №10.– 8 ɫ.: ɢɥ.  
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Abstract – OBJECTIVES We researched technical condition of a protective tight cover of the 

polar crane. In article questions of stage-by-stage installation and adjustment of the circular action 

crane established in NPP reactor buildings and its impact on protective cover wall are considered. 

A stage of installation of the crane for a rail, a stage of trial and static tests are allocated. Results of 

the natural measurements characterizing deformation of a protective tight cover (PTC) are 

presented.  

CONCLUSIONS The presented material describes NP-1000 situation covers, that is the project, 

realization of which at the constructing NPPs, comes to the end.  However there are the same 

researches in the NPP-2006 project and their results are fair and require the solution. 
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ɭɪɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɭɯɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜ ɭɝɥɟɪɨɞɧɨɣ ɚɬɦɨɫɮɟɪɟ ɞɨ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ ɡɚɞɚɧɧɵɦ 
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ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɨɛɚɜɥɹɟɦɨɝɨ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, ɢɫɯɨɞɹ ɢɡ ɯɢɦɢɡɦɚ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ 
ɩɪɨɞɭɤɬɚɦɢ ɪɚɡɥɨɠɟɧɢɹ. 
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ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 10.04.2016 ɝ. 
 

ɉɈɋɌȺɇɈȼɄȺ ɁȺȾȺɑɂ 

 

Ⱦɢɨɤɫɢɞ ɭɪɚɧɚ ɹɜɥɹɟɬɫɹ ɧɟɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɦ ɫɨɟɞɢɧɟɧɢɟɦ, ɤɢɫɥɨɪɨɞɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1,75 ɞɨ 2,30, ɨɞɧɚɤɨ ɩɪɢ 
ɡɧɚɱɟɧɢɹɯ ɨɬ 2,2 ɞɨ 2,3 ɩɥɨɬɧɨɫɬɶ ɢ ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɭɪɚɧɚ ɞɚɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɚ Д1Ж. Ɍɟɦ ɫɚɦɵɦ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɜɷɥɨɜ ɧɚ ɨɫɧɨɜɟ UO(2,2-2,3) ɦɨɠɟɬ 
ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɥɹɳɟɝɨɫɹ ɷɥɟɦɟɧɬɚ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ 
ɪɟɚɤɬɨɪɚ ɩɪɢ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɦ ɨɛɨɝɚɳɟɧɢɢ ɡɚɝɪɭɠɚɟɦɨɝɨ ɜ ɪɟɚɤɬɨɪ ɬɨɩɥɢɜɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɬɜɷɥɚ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɟɝɨ 
ɤɨɧɫɬɪɭɤɰɢɢ – ɞɚɧɧɚɹ ɡɚɞɚɱɚ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɚɤɬɭɚɥɶɧɨɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɩɨɫɨɛɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɜɷɥɨɜ ȼȼɗɊ Д2Ж. 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɨɫɧɨɜɚɧɚ ɧɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ, ɚ ɬɚɤɠɟ ɫɨɟɞɢɧɟɧɢɣ ɭɪɚɧɚ ɜ ɜɵɫɲɢɯ ɫɬɟɩɟɧɹɯ 
ɨɤɢɫɥɟɧɢɹ – ɝɟɤɫɚɮɬɨɪɢɞɚ ɭɪɚɧɚ ɢɥɢ ɬɪɢɨɤɫɢɞɚ ɭɪɚɧɚ. ɗɬɨ ɫɥɨɠɧɵɟ ɦɧɨɝɨɫɬɚɞɢɣɧɵɟ 
ɩɪɨɰɟɫɫɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɧɟɣɬɪɚɥɶɧɵɯ, ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ, ɚ 
ɬɚɤɠɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɱɟɪɟɞɭɸɳɢɯɫɹ ɫɪɟɞɚɯ. ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɩɨɫɨɛɵ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɞɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɩɟɤɚɧɢɢ ɡɚɤɢɫɢ-

ɨɤɢɫɢ ɜ ɝɪɚɮɢɬɨɜɵɯ ɢɧɞɭɤɰɢɨɧɧɵɯ ɜɚɤɭɭɦɧɵɯ ɩɟɱɚɯ Д3Ж. Ɉɫɧɨɜɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ 
ɩɟɪɜɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɵ ɫ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɧɚ 
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ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɭɸ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɦɚɬɟɪɢɚɥɨɜ, 
ɬɚɤɢɯ, ɤɚɤ ɤɜɚɪɰ, ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ. Ɍɚɤɠɟ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɨɞɨɪɨɞɚ. 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫɩɟɤɚɧɢɟɦ ɜ ɭɝɥɟɝɪɚɮɢɬɨɜɵɯ ɩɟɱɚɯ ɡɚɤɢɫɶ-ɨɤɢɫɶ 
ɭɪɚɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɦ – ɜɟɳɟɫɬɜɨɦ, 
ɤɨɬɨɪɨɟ ɩɪɢɞɚɟɬ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɫɜɨɣɫɬɜɨ ɮɨɪɦɭɟɦɨɫɬɢ ɢ ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɥɚɫɬɢɱɧɨɫɬɶ, 
ɡɚɬɟɦ ɩɪɟɫɫɭɟɬɫɹ ɢ ɫɭɲɢɬɫɹ. ȼ ɩɪɨɰɟɫɫɟ ɫɩɟɤɚɧɢɹ ɩɨɞ ɪɚɡɪɹɠɟɧɢɟɦ ɩɪɨɢɫɯɨɞɢɬ 
ɩɢɪɨɥɢɡ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɫɥɚɛɨɣ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɚɬɦɨɫɮɟɪɵ: ɨɫɬɚɜɲɢɣɫɹ ɩɨɫɥɟ ɪɚɡɥɨɠɟɧɢɹ ɭɝɥɟɪɨɞ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɜɵɲɟ 600°ɋ ɧɚɱɢɧɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɡɚɤɢɫɶɸ-ɨɤɢɫɶɸ ɩɨ ɪɟɚɤɰɢɹɦ (1-4), 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ ɭɪɚɧ. ɉɨɫɥɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɪɟɚɤɰɢɣ ɭɤɚɡɚɧɚ ɪɚɫɱɟɬɧɚɹ ɦɚɫɫɨɜɚɹ ɞɨɥɹ 
ɭɝɥɟɪɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɨɤɫɢɞɚ.  
 

8U3O8 + 5C ĺ 6UO2,25 + 5CO2Ĺ, ɧɚ 1 ɤɝ U3O8 10,39 ɝ ɭɝɥɟɪɨɞɚ – 1,04 %; (1) 

4U3O8 + 5CO ĺ 3UO2,25 + 5CO2Ĺ, 44,53 ɝ – 4,26 %. (2) 

U3O8 + C ĺ 3UO2 + CO2Ĺ, 16,63 ɝ – 1,64 %;  (3) 

U3O8 + 2CO ĺ 3UO2 + 2CO2Ĺ, 71,26 ɝ – 6,65 %; (4) 

 

ɋɨɩɪɢɤɚɫɚɹɫɶ ɫɨ ɫɬɟɧɤɚɦɢ ɭɝɥɟɝɪɚɮɢɬɨɜɨɝɨ ɬɢɝɥɹ, ɨɫɬɚɬɨɱɧɵɟ ɤɨɥɢɱɟɫɬɜɚ 
ɤɢɫɥɨɪɨɞɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɩɨ ɢɡɜɟɫɬɧɵɦ ɪɟɚɤɰɢɹɦ: 

 

ɋ + Ɉ2 ĺ ɋO2 (5) 

ɋɈ2 + ɋ ĺ 2ɋɈ (6) 

2CO + O2 ĺ 2ɋɈ2 (7) 

2C + O2 ĺ 2ɋɈ (8) 

 

ɗɬɨɬ ɫɩɨɫɨɛ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ, ɩɨɫɤɨɥɶɤɭ ɜ 
ɧɟɦ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɨɪɨɞ, ɦɟɧɶɲɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɬɚɤɢɯ ɤɚɤ ɫɩɟɱɟɧɧɚɹ ɩɥɨɬɧɨɫɬɶ 
ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɪɨɲɤɚ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɤɨɧɟɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɭɪɚɧɚ ɤ 
ɤɢɫɥɨɪɨɞɭ Д4Ж. 

Ȼɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɨɥɭɱɢɥɢ 
ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɩɢɪɬɨɜ. ɉɥɚɫɬɢɮɢɤɚɬɨɪɵ ɬɚɤɨɝɨ ɬɢɩɚ 
ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɫɬɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɚɩɩɚɪɚɬɭɪɭ ɢ ɩɨɥɭɱɢɬɶ ɧɚɢɥɭɱɲɟɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɞɧɚɤɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ 
ɩɪɨɰɟɫɫɚ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ, ɚ ɬɚɤɠɟ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ 
ɨɝɪɚɧɢɱɟɧɢɹɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɹɞɟɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɢ ɭɜɟɥɢɱɟɧɢɸ 
ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ. 

Ȼɨɥɟɟ ɜɵɝɨɞɧɵɦɢ ɹɜɥɹɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɫɭɯɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ: 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ ɢ ɢɯ ɩɪɨɢɡɜɨɞɧɵɟ (ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɧɵɟ 
ɫɬɟɚɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ), ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɫɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɩɨɥɭɱɟɧɢɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɫɨ 
ɫɬɚɛɢɥɶɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɜɟɳɟɫɬɜ ɩɪɨɹɜɥɹɸɬɫɹ ɭɠɟ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɞɨɛɚɜɤɚɯ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɤɚɱɟɫɬɜɨ 
ɩɪɨɞɭɤɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɭɥɭɱɲɟɧɨ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɧɚ ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɫɫɨɜɚɧɧɵɯ ɢ 
ɫɩɟɱɺɧɧɵɯ ɬɚɛɥɟɬɨɤ ɨɤɫɢɞɨɜ ɭɪɚɧɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɛɨɪɨɦ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɟɣ 
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ɞɨɛɚɜɤɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɨɥɭɱɚɬɶ «ɫɭɯɢɦ» ɫɩɨɫɨɛɨɦ ɩɨɪɨɲɤɢ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ 
ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ ɩɨɞɛɨɪ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɢɫɯɨɞɹ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɜɥɢɹɧɢɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ 
ɢ ɩɨɞɝɨɬɨɜɤɚ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɩɪɟɫɫɨɜɚɧɢɸ ɢ 
ɫɩɟɤɚɧɢɸ. 

 

ȺɇȺɅɂɁ ɉɈɅɍɑȿɇɇɕɏ ɊȿɁɍɅɖɌȺɌɈȼ 

 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɢɫɫɥɟɞɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ 
ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɺɦ ɫɨɫɬɚɜɟ ɫɨɞɟɪɠɚɬ ɬɨɥɶɤɨ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ, ɜɨɞɨɪɨɞɚ, 
ɤɢɫɥɨɪɨɞɚ, ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɡɧɵɟ ɤɥɚɫɫɵ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɝɥɢɤɨɥɶ 
ɞɢɫɬɟɚɪɚɬ, ɝɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬ ɥɚɤɬɚɬ, ɩɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ, ɩɨɥɢɝɥɢɰɟɪɢɥ-3 ɫɬɟɚɪɚɬ, 
ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬ (ɉȽɋ), ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ (ɉɗȽ-4000), ɉɗȽ-37 ɦɨɧɨɫɬɟɚɪɚɬ, 
ɫɢɧɬɚɧɨɥ (OC-20), ɫɨɪɛɢɬɚɧ ɫɬɟɚɪɚɬ, ɫɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɰɟɬɢɥɩɚɥɶɦɢɬɚɬ. ɍ ɜɫɟɯ 
ɢɫɫɥɟɞɭɟɦɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɦɟɬɨɞɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ ɫɤɚɧɢɪɭɸɳɟɣ 
ɤɨɥɨɪɢɦɟɬɪɢɢ (DSC) ɢ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɢ (DTG) ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɥɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɥɨɠɟɧɢɹ ɢ ɫɬɟɩɟɧɶ ɪɚɡɥɨɠɟɧɢɹ ɨɛɪɚɡɰɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ DTG ɢ DSC-ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜɫɟ 
ɚɧɚɥɢɡɢɪɭɟɦɵɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ ɢɦɟɸɬ ɫɬɟɩɟɧɶ ɪɚɡɥɨɠɟɧɢɹ ɧɟ ɦɟɧɟɟ 99,9 % ɢ ɧɢɡɤɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 39,8 ºɋ (ɞɥɹ ɉȽɋ) ɞɨ 68,8 ºɋ (ɞɥɹ ɫɬɟɚɪɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ). 
 

Ɍɚɛɥɢɰɚ 1. – Ɍɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɢ ɪɚɡɥɨɠɟɧɢɹ ɫɭɯɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ 

 

ȼɢɞ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, 
ºɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɪɚɡɥɨɠɟɧɢɹ, ºɋ 

ɋɩɪɚɜɨɱɧɵɟ 
ɞɚɧɧɵɟ Д5] 

Ɋɟɡɭɥɶɬɚɬ 
ɚɧɚɥɢɡɚ 

ɇɚɱɚɥɨ Ʉɨɧɟɰ 

Ƚɥɢɤɨɥɶ ɞɢɫɬɟɚɪɚɬ  62-65 64,7 232,0 496,7 

Ƚɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬ ɥɚɤɬɚɬ 45-55 47,2 257,0 507,8 

ɉɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ  50-54 51,2 251,4 525,5 

ɉɨɥɢɝɥɢɰɟɪɢɥ-3 ɫɬɟɚɪɚɬ  50-60 57,1 237,3 516,6 

ɉɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬ (ɉȽɋ)  - 39,8 253,0 527,3 

ɉɗȽ-37 ɦɨɧɨɫɬɟɚɪɚɬ 42-50 49,7 230,2 283,2 

ɉɗȽ-4000 65-72 61,0 195,2 269,4 

ɋɢɧɬɚɧɨɥ OC-20 35-50  46,7 208,6 502,5 

ɋɨɪɛɢɬɚɧ ɫɬɟɚɪɚɬ 50-60 57,9 237,5 528,4 

ɋɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 71,5-72  68,8 216,5 502,7 

ɐɟɬɢɥɩɚɥɶɦɢɬɚɬ  52-56 54,8 241,6 540,0 

 

ȼ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɫɦɟɲɟɧɢɹ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜɚɧɢɟ ɫɦɟɫɢ ɡɚ ɫɱɟɬ ɜɡɚɢɦɧɨɝɨ ɬɪɟɧɢɹ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɞɪɭɝ ɨɛ ɞɪɭɝɚ – 

ɷɬɨ ɩɪɢɜɨɞɢɥɨ ɛɵ ɤ ɩɥɚɜɥɟɧɢɸ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, ɬɟɦ ɫɚɦɵɦ ɩɪɨɢɫɯɨɞɢɥɨ ɛɨɥɟɟ ɩɨɥɧɨɟ 
ɢ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ. Ȼɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɥɨɩɚɫɬɢ ɜ ɥɨɩɚɫɬɧɨɦ ɫɦɟɫɢɬɟɥɟ, ɪɚɜɧɨɣ 2000 
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ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ ɢ ɫɦɟɲɟɧɢɢ ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧɭɬ ɩɨɪɨɲɨɤ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ 
ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɛɨɥɟɟ 70°ɋ – ɷɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɪɚɫɩɥɚɜɥɟɧɢɹ 
ɜɫɟɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɭɯɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ. 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɡɚɤɢɫɢ-ɨɤɢɫɢ-

ɭɪɚɧɚ ɫ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚɦɢ. ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɩɪɨɢɫɯɨɞɢɥɨ ɜ ɥɨɩɚɫɬɧɨɦ 
ɫɦɟɫɢɬɟɥɟ ɩɨ ɨɩɢɫɚɧɧɨɦɭ ɜɵɲɟ ɪɟɠɢɦɭ – ɩɪɢ 20 ɦɢɧɭɬɚɯ ɫɦɟɲɟɧɢɹ ɢ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ ɥɨɩɚɫɬɢ 2000 ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ. Ʉɨɥɢɱɟɫɬɜɨ ɞɨɛɚɜɥɹɟɦɨɝɨ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 
ɨɩɪɟɞɟɥɹɥɨɫɶ, ɢɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɭɝɥɟɪɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɡɚɤɢɫɢ-ɨɤɢɫɢ ɞɨ UO2,25 ɫɨɝɥɚɫɧɨ ɪɟɚɤɰɢɹɦ (1-2). ɂɡ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɷɬɨ 
ɤɨɥɢɱɟɫɬɜɨ ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1,03 ɞɨ 4,26 ɩɪɨɰɟɧɬɨɜ. Ȼɵɥɨ ɪɟɲɟɧɨ ɞɨɛɚɜɥɹɬɶ 1, 1,5, 
2 ɢ 3 ɩɪɨɰɟɧɬɚ ɞɥɹ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ. 

Ȼɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɜɨɞɢɦɨɝɨ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 
(ɧɚ ɩɪɢɦɟɪɟ ɉɗȽ-4000) ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɨɲɤɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɨɬ 1 % ɞɨ 3 % 
ɩɪɨɢɫɯɨɞɢɬ ɩɥɚɜɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɨ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɤɭɱɟɫɬɢ, ɚ ɬɚɤɠɟ 
ɧɚɫɵɩɧɨɝɨ ɜɟɫɚ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɫ 2,22 ɝ/ɫɦ³ ɞɨ 2,48 ɝ/ɫɦ³, ɩɪɢ ɷɬɨɦ ɜ ɩɪɟɞɟɥɚɯ 
ɫɨɞɟɪɠɚɧɢɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɨɬ 1 ɞɨ 3 % ɨɬɥɢɱɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɲɤɨɜ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜ ɧɢɯ 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

ɂɡ ɬɚɛɥɢɰɵ 2 ɜɢɞɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɜ ɤɨɥɢɱɟɫɬɜɟ 3% 
ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɭɱɟɧɢɸ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ɍɚɤ 
ɧɚɢɦɟɧɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨɥɧɨɣ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɬɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭ ɢɫɯɨɞɧɨɣ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɨɛɥɚɞɚɸɬ ɩɪɟɫɫ-ɩɨɪɨɲɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɧɬɚɧɨɥɚ Ɉɋ-20, ɝɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬɚ ɥɚɤɬɚɬɚ, ɉɗȽ-37, 

ɰɟɬɢɥɩɚɥɶɦɢɬɚɬɚ ɢ ɉɗȽ-4000. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɷɬɢ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ 
ɨɛɥɚɞɚɸɬ ɥɭɱɲɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɚɤ ɜɧɭɬɪɢ ɱɚɫɬɢɰ, ɬɚɤ ɢ 
ɫɧɚɪɭɠɢ, ɨɛɪɚɡɭɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪɨɲɤɚ ɩɥɺɧɤɭ. 

ɍɥɭɱɲɟɧɢɟ ɬɟɤɭɱɟɫɬɢ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ, ɜɵɪɚɠɚɸɳɟɟɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɡɧɚɱɟɧɢɹ 
ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɯɨɪɨɲɢɯ ɫɦɚɡɵɜɚɸɳɢɯ ɫɜɨɣɫɬɜɚɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ. 
ɇɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɬɟɤɭɱɟɫɬɢ ɩɨɥɭɱɟɧɵ ɞɥɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɧɬɚɧɨɥɚ Ɉɋ-20, ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬɚ, ɉɗȽ-4000, ɝɥɢɤɨɥɶ 
ɞɢɫɬɟɚɪɚɬɚ ɢ ɫɬɟɚɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ. 

 

Ɍɚɛɥɢɰɚ 2. – Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɨɪɨɲɤɨɜ 
 

ɂɫɩɨɥɶɡɭɟɦɵɣ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, % 

ɉɍɉ 
Ɍɟɤɭɱɟɫɬɶ, 

ɫɟɤ  

ɇɚɫɵɩɧɨɣ ɜɟɫ, ɝ/ɫɦ3 

Ȼɟɡ 
ɭɬɪɹɫɤɢ 

ɋ 
ɭɬɪɹɫɤɨɣ 

ɂɫɯɨɞɧɚɹ U3O8 0 4,5 3,6 2,39 2,65 

ɉɗȽ-4000 

1 - 3,7 2,29 2,59 

1,5 - 3,6 2,29 2,59 

2 - 3,5 2,30 2,60 

3 2,5 2,9 2,31 2,62 

Ƚɥɢɤɨɥɶ ɞɢɫɬɟɚɪɚɬ 
1 - 4,0 2,29 2,61 

3 3,1 2,8 2,48 2,69 

Ƚɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬ ɥɚɤɬɚɬ 
1 - 3,6 2,30 2,61 

3 2,4 3,2 2,49 2,71 

ɉɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ 
1 - 3,6 2,27 2,58 

3 3,2 3,5 2,44 2,71 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 

ɉɨɥɢɝɥɢɰɟɪɢɥ-3 ɫɬɟɚɪɚɬ 
1 - 3,6 2,45 2,66 

3 2,8 3,5 2,48 2,64 

ɉɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬ 
(ɉȽɋ) 

1 - 3,4 2,25 2,55 

3 2,8 2,9 2,30 2,50 

ɉɗȽ-37 ɦɨɧɨɫɬɟɚɪɚɬ 
1 - 3,6 2,28 2,59 

3 2,6 3,5 2,44 2,65 

ɋɢɧɬɚɧɨɥ Ɉɋ-20 
1 - 2,9 2,27 2,63 

3 2,4 2,9 2,30 2,55 

ɋɨɪɛɢɬɚɧ ɫɬɟɚɪɚɬ 
1 - 3,5 2,27 2,52 

3 3,3 3,5 2,38 2,58 

ɋɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 
1 - 2,9 2,30 2,65 

3 3,4 2,7 2,37 2,69 

ɐɟɬɢɥɩɚɥɶɦɢɬɚɬ 
1 - 3,6 2,37 2,63 

3 2,6 3,6 2,48 2,67 
 

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɧɚɫɵɩɧɨɝɨ ɜɟɫɚ ɫ ɭɬɪɹɫɤɨɣ ɢ ɧɚɫɵɩɧɨɝɨ ɜɟɫɚ ɛɟɡ 
ɭɬɪɹɫɤɢ ɞɥɹ ɥɸɛɵɯ ɩɨɪɨɲɤɨɜ ɹɜɥɹɟɬɫɹ ɧɟɤɢɦ ɤɪɢɬɟɪɢɟɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ 
ɫɩɨɫɨɛɧɨɫɬɶ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɤ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɣ ɭɩɚɤɨɜɤɟ Д6Ж. ɇɚɢɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ 
ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɧɚɫɵɩɧɵɯ ɜɟɫɨɜ ɩɨɥɭɱɟɧɚ ɞɥɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬɚ, ɉɗȽ-4000 ɢ ɫɬɟɚɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ. 

ɂɡ ɜɫɟɝɨ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɡɦɟɧɟɧɢɹ ɫɜɨɣɫɬɜ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɨɛɥɚɞɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ: ɉɗȽ-4000, ɫɢɧɬɚɧɨɥ Ɉɋ-20, ɩɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ ɢ 
ɫɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ. 

Ȼɵɥ ɨɩɪɟɞɟɥɟɧ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɧɚ ɫɢɬɚɯ ɫ ɪɚɡɦɟɪɨɦ ɹɱɟɟɤ 71 ɦɤɦ, 125 ɦɤɦ, 250 ɦɤɦ, 
315 ɦɤɦ, 500 ɦɤɦ, 630 ɦɤɦ, 1000 ɦɤɦ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 1. 

 

 
 

Ɋɢɫ. 1. – Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ 
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ɂɡ ɪɢɫɭɧɤɚ 1 ɜɢɞɧɨ, ɱɬɨ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɪɨɲɤɨɜ ɩɪɢ ɜɜɟɞɟɧɢɢ 3% 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. ɇɚɛɥɸɞɚɟɬɫɹ ɛɢɦɨɞɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɪɚɡɦɟɪɭ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɫ ɦɚɤɫɢɦɭɦɚɦɢ ɧɚ ɮɪɚɤɰɢɹɯ 125÷250 ɦɤɦ ɢ 
315÷500 ɦɤɦ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɢ ɨɞɢɧ ɢɡ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɜ 
ɭɫɥɨɜɢɹɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɧɟ ɩɪɨɹɜɢɥ ɫɟɛɹ ɜ ɤɚɱɟɫɬɜɟ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɫɜɹɡɵɜɚɸɳɟɝɨ, ɚɝɥɨɦɟɪɢɪɭɸɳɟɝɨ ɤɨɦɩɨɧɟɧɬɚ ɞɥɹ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɢɫɯɨɞɧɨɣ ɡɚɤɢɫɢ-

ɨɤɢɫɢ ɭɪɚɧɚ. 
 

ȼɕȼɈȾɕ 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɤɚɤ ɩɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɫɚɦɢɯ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ, ɬɚɤ ɢ ɩɨ ɨɰɟɧɤɟ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ, ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

Ɍɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɬɟɩɟɧɶ ɪɚɡɥɨɠɟɧɢɹ 
ɩɨɞɨɛɪɚɧɧɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɪɟɠɢɦɭ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɜɜɟɞɟɧɢɟ 
ɞɨ 3% ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɦɟɲɟɧɢɟɦ ɢ ɧɚɝɪɟɜɨɦ ɜ ɥɨɩɚɫɬɧɨɦ ɫɦɟɫɢɬɟɥɟ, 
ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɢɬɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-

ɨɤɢɫɢ ɭɪɚɧɚ, ɚ ɢɦɟɧɧɨ ɭɥɭɱɲɢɬɶ ɬɟɤɭɱɟɫɬɶ ɢ ɭɜɟɥɢɱɢɬɶ ɡɧɚɱɟɧɢɟ ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ. 
ɂɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɫɭɯɢɟ 

ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ ɦɚɥɨɷɮɮɟɤɬɢɜɧɵ ɞɥɹ ɚɝɥɨɦɟɪɚɰɢɢ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 
ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɫɭɯɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɧɚ 
ɩɪɟɫɫɭɟɦɨɫɬɶ. ɉɨɥɭɱɟɧɧɵɟ ɩɪɟɫɫ-ɩɨɪɨɲɤɢ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɧɚ ɩɪɨɰɟɫɫ ɩɪɟɫɫɨɜɚɧɢɹ, ɫɩɟɤɚɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ 
ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
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Abstract – OBJECTIVES We proposed a method for the preparation of uranium oxide 

concentrate molding powder using dry organic plasticizers for subsequent compression and 

recovery in a carbon atmosphere to the uranium dioxide with set-up stoichiometric ratio. 

METHODS A number of dry softeners has been selected, their some physical and chemical 

properties are defined, their influence on physical and chemical and technological properties of 

uranium protoxide oxide powder is defined, the assessment of the greasing and binding abilities of 

softener is made. RESULTS Results of definition of the added softener necessary amount, 

proceeding from chemistry of restoration process of uranium protoxide oxide by decomposition 

products are presented. 

 

Keywords: uranium dioxide, softener, press powder, bulk density, particle size distribution, 

fluidity. 
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ɹɜɥɹɟɬɫɹ ɦɟɬɨɞɢɤɚ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɯ ɨɰɟɧɢɜɚɧɢɹ 
ɫ ɩɨɦɨɳɶɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɪɟɲɚɸɬɫɹ ɡɚɞɚɱɢ: 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ, ɫ 
ɤɨɬɨɪɵɦɢ ɨɧɢ ɫɨɨɬɧɨɫɹɬɫɹ; ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɚ ɫɨɝɥɚɫɨɜɚɧɢɹ ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɣ ɧɚ ɩɪɢɦɟɪɟ 
ɝɢɛɤɨɝɨ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɛɥɨɤɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɤɨɞɨɜɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦ 
ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɨɩɟɪɚɰɢɨɧɚɥɶɧɨɣ ɡɚɩɢɫɢ ɭɪɚɜɧɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɢ 
ɭɪɚɜɧɟɧɢɣ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ. ɂɧɧɨɜɚɰɢɨɧɧɭɸ ɰɟɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɟɬɨɞɢɤɚ 
ɚɧɚɥɢɡɚ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɟɬɟɣ 
ɩɟɪɟɞɚɱɢ ɫɥɨɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ɋɟɡɭɥɶɬɚɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɰɟɧɨɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ ɤɨɞɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ – 

ɝɢɛɤɨɝɨ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɝɪɟɲɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ, ɬɢɩɨɜɵɟ ɩɪɨɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɣ, ɩɟɪɟɞɚɱɚ 
ɰɢɮɪɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

 
ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 10.06.2016 ɝ. 

 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɨɫɧɨɜɧɨɣ ɫɬɪɚɬɟɝɢɟɣ Ⱥɬɨɦɧɨɝɨ ɤɨɧɰɟɪɧɚ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɨɹɧɧɨɟ ɪɚɡɜɢɬɢɟ ɜ ɪɚɦɤɚɯ ɭɜɟɥɢɱɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɪɟɚɥɢɡɭɟɦɵɯ ɮɭɧɤɰɢɣ ɢ 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɡɚ ɫɱɟɬ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ Д1Ж. ɍɩɪɚɜɥɟɧɢɟ 
ɞɟɹɬɟɥɶɧɨɫɬɶɸ Ʉɨɧɰɟɪɧɚ ɢ ɟɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɬɪɟɛɭɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 

IT–ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɫɟɬɹɯ, 
ɱɬɨ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɥɢɲɶ ɫ ɩɨɦɨɳɶɸ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɨɜɨɣ ɩɟɪɢɮɟɪɢɢ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɬɪɭɤɬɭɪɟ ɫɟɬɟɣ ɫɜɹɡɢ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɵɦ ɷɥɟɦɟɧɬɨɦ 
ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɮɟɣɫɧɵɣ 
ɤɨɞɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ, ɛɟɡɭɫɥɨɜɧɨ, ɨɝɪɚɧɢɱɟɧɧɵɦɢ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɱɢ ɞɥɹ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɛɵɬɶ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɨɣ, ɜɵɡɵɜɚɹ ɞɢɧɚɦɢɱɟɫɤɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ ɤɚɧɚɥɢɡɚɰɢɢ 
ɤɚɤ ɢɡɦɟɪɢɬɟɥɶɧɨɣ, ɬɚɤ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ɉɞɧɢɦ ɢɡ ɜɢɞɨɜ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɶ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɧɚɥɨɜ ɢɥɢ ɩɨɝɪɟɲɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ. 
Ɉɞɧɚɤɨ, ɨɱɟɜɢɞɧɨɫɬɶ ɫɜɹɡɢ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɞɚɬɢɪɨɜɚɧɢɹ Д2Ж, Д3Ж ɧɟ 
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ɛɵɥɨ ɩɨɞɤɪɟɩɥɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɨɪɪɟɤɬɧɵɦɢ ɨɩɪɟɞɟɥɟɧɢɹɦɢ ɢ ɦɟɬɨɞɚɦɢ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ȼɏ). Ⱦɚɥɶɧɟɣɲɟɟ ɭɫɥɨɠɧɟɧɢɟ ɫɪɟɞɫɬɜ 
ɢ ɩɪɨɰɟɞɭɪ ɢɡɦɟɪɟɧɢɣ, ɜɫɟ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɩɚɪɚɥɥɟɥɶɧɨ-

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɟɭɤɥɨɧɧɨ ɩɨɜɵɲɚɟɬ ɪɨɥɶ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɢ 
ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɚɩɩɚɪɚɬɚ ɤɨɪɪɟɤɬɧɨɝɨ ɢɯ ɨɩɢɫɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ȼɏ. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɨɞɯɨɞ ɤ ɨɩɢɫɚɧɢɸ ɢ ɚɧɚɥɢɡɭ ɫɜɨɣɫɬɜ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɧɟɤɨɬɨɪɵɦ ɨɫɧɨɜɧɵɦ ɬɢɩɨɜɵɦ 
ɩɪɨɰɟɞɭɪɚɦ ɢɡɦɟɪɟɧɢɣ. 

Ɋɚɡɞɟɥɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚ ɫɬɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 
ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɫɜɹɡɢ ɩɨɫɥɟɞɧɢɯ ɫ ɯɚɪɚɤɬɟɪɨɦ ɢɡɦɟɧɟɧɢɹ ɢɡɦɟɪɹɟɦɨɣ 
ɜɟɥɢɱɢɧɵ  ɜɨ ɜɪɟɦɟɧɢ ɢ ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ. ȼ Д4Ж 
ɪɚɫɫɦɨɬɪɟɧ ɩɨɞɯɨɞ ɤ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɩɨɥɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɜɢɞɟ ɫɭɦɦɵ ɫɬɚɬɢɱɟɫɤɨɣ 

( ɫɬɚɬ
*
j ) ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ( ɞɢɧ

*
j ) ɫɨɫɬɚɜɥɹɸɳɢɯ ɧɚ ɨɫɧɨɜɟ ɭɪɚɜɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ 

*

j  = jm RR 1...  ( iR  - ɨɩɟɪɚɬɨɪ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ i - ɨɟ ɢɡɦɟɪɢɬɟɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ): 
 

 *
j  = ɫɬɚɬ

*

j  + ɞɢɧ
*
j , (1) 

ɝɞɟ ɫɬɚɬ
*
j  = 

m

i 1
ɫɬɚɬ i

*
j   

 ɞɢɧ
*
j  = 

m

i 1 ɞɢɧ i

*
j ,  

 i

*
j  = ɫɬɚɬ i

*

j  + ɞɢɧ i

*

j  – ɤɨɦɩɨɧɟɧɬ ɩɨɥɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɨɬɥɢɱɢɟɦ ɪɟɚɥɢɡɭɟɦɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ iR  ɨɬ ɝɢɩɨɬɟɬɢɱɟɫɤɨɝɨ Ƚ

iR . 

 

Ʉɨɦɩɶɸɬɟɪɢɡɚɰɢɹ ɢɡɦɟɪɟɧɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɱɚɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɬɚɥɚ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɱɢɫɥɨɜɨɣ ɮɨɪɦɟ, ɩɪɢɜɟɥɚ ɤ ɪɚɡɞɟɥɟɧɢɸ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: ɩɨɪɨɠɞɚɟɦɵɯ ɢɧɟɪɰɢɨɧɧɨɫɬɶɸ 
ɚɧɚɥɨɝɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ( ɞɢɧ ɚ

*
j ) ɢ ɩɨɪɨɠɞɚɟɦɵɯ ɤɨɧɟɱɧɨɫɬɶɸ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɩɪɨɰɟɫɫɨɪɧɵɯ ɫɪɟɞɫɬɜ 

( ɞɢɧ ɱ
*

j ). ȼ ɫɢɥɭ ɪɹɞɚ ɩɪɢɱɢɧ ɜ ɩɪɨɰɟɞɭɪɟ ɢɡɦɟɪɟɧɢɣ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɩɚɭɡɵ, ɤɨɝɞɚ 
ɨɱɟɪɟɞɧɚɹ ɷɥɟɦɟɧɬɚɪɧɚɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɨɩɟɪɚɰɢɹ ɧɚɱɢɧɚɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟ ɜ ɦɨɦɟɧɬ 
ɡɚɜɟɪɲɟɧɢɹ ɩɪɟɞɲɟɫɬɜɭɸɳɟɣ, ɚ ɫ ɧɟɤɨɬɨɪɨɣ ɡɚɞɟɪɠɤɨɣ (ɫɞɜɢɝɨɦ). Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɩɪɨɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɣ ɜ ɜɢɞɟ, ɭɱɢɬɵɜɚɸɳɟɦ ɜɪɟɦɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɢ 
ɤɨɧɟɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɨɜ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɬɨɛɪɚɠɟɧɢɣ: 
 

j ( t )·1( t  - t
j )  1R

j ( t )·1( t  - t
j - t 1 )  … iR … 1R

j ( t )·1( t  - t
j - 

i

s 1

t s ) 

 …  mR … 1R j ( t )·1( t  - t
j - 

m

s 1

t s ) (2) 

 

Ɂɞɟɫɶ 1( x ) – ɬ.ɧ. ɮɭɧɤɰɢɹ ɟɞɢɧɢɱɧɨɝɨ ɫɤɚɱɤɚ: 1( x ) = 0 ɩɪɢ x  < 0 ɢ 1( x ) = 1 ɩɪɢ 

x   0. 

Ɉɛɨɡɧɚɱɚɹ ɫɞɜɢɝ ɨɩɟɪɚɬɨɪɨɦ ɫɞR  ɢ ɩɨɥɚɝɚɹ, ɱɬɨ ɨɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɞɟɪɠɤɨɣ 
ɦɨɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɨɦɟɧɬɚ ɟɝɨ 
ɮɨɪɦɢɪɨɜɚɧɢɹ, ɪɚɫɫɦɨɬɪɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɪɨɰɟɞɭɪɭ ɢɡɦɟɪɟɧɢɣ: 



52  ɆɍɏȺ ɢ ɞɪ. 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 2(19) 2016 

j ( t )·1( t  - t
j
)  ɚR j ( t )·1( t  - t

j
- t ɚ )  ɱR ɚR j ( t )·1( t  - t

j
 - t ɚ - t ɱ ) 

 ɫɞR ɱR ɚR
j
( t )·1( t  - t

j
- t ɚ - t ɱ  - t ɫɞ ), (3) 

 

ɝɞɟ 
jt   – ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɜ j -ɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ 

ɷɤɫɩɟɪɢɦɟɧɬɟ; 
 t ɚ  – ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɚɧɚɥɨɝɨɜɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ( ɚR ); 

 t ɱ  – ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɱɢɫɥɨɜɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ( ɱR ); 

 t ɫɞ  – ɜɪɟɦɹ ɫɞɜɢɝɚ ( ɫɞR ) ɦɨɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ *

j  

ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɨɦɟɧɬɚ ɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ. 
 

ɂɡ ɢɡɥɨɠɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ: 

 

 ɞɢɧ
*

j  = ɞɢɧ ɚ
*

j  + ɞɢɧ ɱ
*

j  + ɞɢɧ ɫɞ
*

j , (4) 

 

ɝɞɟ ɞɢɧ ɚ
*

j  = 
ɚj

j

tt

t
j

( !
t )· ),( !

ttth ɚj · d !
t  - 

j
(

jt  + t ɚ ) – ɞɢɧɚɦɢɱɟɫɤɚɹ 

ɩɨɝɪɟɲɧɨɫɬɶ, ɩɨɪɨɠɞɟɧɧɚɹ ɚɧɚɥɨɝɨɜɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ; 
 ɞɢɧ ɱ

*

j  = 
j
(

jt  + t ɚ ) - 
j
(

jt  + t ɚ  + t ɱ ) – ɩɪɨɰɟɫɫɨɪɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ, ɩɨɪɨɠɞɟɧɧɚɹ ɤɨɧɟɱɧɨɫɬɶɸ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɨɪɚ; 

 ɞɢɧ ɫɞ
*

j  = j ( jt  + t ɚ  + t ɱ ) - j ( jt  + t ɚ  + t ɱ  + t ɫɞ ) – 

ɞɢɧɚɦɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, ɩɨɪɨɠɞɟɧɧɚɹ ɫɞɜɢɝɨɦ ɦɨɦɟɧɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɨɦɟɧɬɚ ɟɝɨ 
ɮɨɪɦɢɪɨɜɚɧɢɹ (ɩɨɝɪɟɲɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ). 

 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɟɪɜɵɯ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ  
( ɞɢɧ ɚ

*
j  ɢ ɞɢɧ ɱ

*
j ) ɩɨɝɪɟɲɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ ɢɫɫɥɟɞɨɜɚɧɚ ɹɜɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ. 

ɐɟɥɶ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɚɧɚɥɢɡɟ ɨɛɳɢɯ ɫɜɨɣɫɬɜ ɞɢɧ ɫɞ
*
j  ɢ 

ɪɚɫɫɦɨɬɪɟɧɢɢ ɬɢɩɨɜɵɯ ɫɥɭɱɚɟɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɧɬɟɪɟɫ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ. 
ɉɨɝɪɟɲɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɩɨɪɨɠɞɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɩɪɢɱɢɧɚɦɢ – ɜɢɞɨɦ 
ɜɵɩɨɥɧɹɟɦɵɯ ɢɡɦɟɪɟɧɢɣ (ɩɪɹɦɵɟ, ɤɨɫɜɟɧɧɵɟ), ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɡɦɟɪɟɧɢɣ 
(ɩɚɪɚɥɥɟɥɶɧɵɟ, ɩɚɪɚɥɥɟɥɶɧɨ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ), ɨɫɨɛɟɧɧɨɫɬɹɦɢ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɬ.ɩ.  

ɂɡ ɨɛɳɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ, ɱɬɨ ɟɟ ɫɜɨɣɫɬɜɚ 
ɡɚɜɢɫɹɬ ɨɬ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ ɢ ɢɧɬɟɪɜɚɥɚ t ɫɞ . ȿɫɥɢ 
ɩɪɟɞɫɬɚɜɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ( t ) ɞɜɭɦɟɪɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɜɟɪɨɹɬɧɨɫɬɢ w ( t , t  + t ɫɞ ), ɬɨ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɝɪɟɲɧɨɫɬɢ w

( ɞɢɧ ɫɞ
*

j ) = w ( t )* w ( t  + t ɫɞ ) – ɤɨɦɩɨɡɢɰɢɹ ɨɞɧɨɦɟɪɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 

ɫɞɜɢɧɭɬɵɯ ɧɚ t ɫɞ  ɡɧɚɱɟɧɢɣ ( t ). ɍɫɬɚɧɨɜɥɟɧɢɟ w ( ɞɢɧ ɫɞ
*
j ) ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ȼɏ) ɩɨɝɪɟɲɧɨɫɬɢ 
ɞɚɬɢɪɨɜɚɧɢɹ. ɂɦɟɧɧɨ, ɭɫɥɨɜɧɚɹ ȼɏ [ ɞɢɧ ɫɞ

*

j / t ɫɞ Ж ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 
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[ ɞɢɧ ɫɞ
*

j / t ɫɞ ] = g ( ɞɢɧ ɫɞ
*

j )· w ( ɞɢɧ ɫɞ
*

j )· d ( ɞɢɧ ɫɞ
*

j ), (5) 

 

ɝɞɟ g ( ɞɢɧ ɫɞ
*

j ) – ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɥɟɠɚɳɟɟ ɜ ɨɫɧɨɜɟ ɨɩɪɟɞɟɥɟɧɢɹ ȼɏ [3].  

 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ t ɫɞ  ɬɚɤɠɟ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɩɥɨɬɧɨɫɬɶɸ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ w ( t ɫɞ ). Ɍɨɝɞɚ ɛɟɡɭɫɥɨɜɧɵɟ ȼɏ ɩɨɝɪɟɲɧɨɫɬɟɣ 
ɞɚɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ 

[ ɞɢɧ ɫɞ
*

j ] = [ ɞɢɧ ɫɞ
*

j / t ɫɞ Ж· w ( t ɫɞ )· d ( t ɫɞ ) =  g ( ɞɢɧ ɫɞ

*

j )· w ( ɞɢɧ ɫɞ
*

j )· w ( t ɫɞ )· d ( ɞɢɧ ɫɞ
*

j )· d ( t ɫɞ ). (6) 

 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

Ɇ [ ɞɢɧ ɫɞ
*

j ] = ɞɢɧ ɫɞ
*

j · w ( ɞɢɧ ɫɞ
*

j )· w ( t ɫɞ )· d ( ɞɢɧ ɫɞ
*

j )· d ( t ɫɞ ); (7) 

D [ ɞɢɧ ɫɞ
*

j / t ɫɞ ] = ( ɞɢɧ ɫɞ
*

j  - Ɇ [ ɞɢɧ ɫɞ
*

j / t ɫɞ ]) 2 · w ( ɞɢɧ ɫɞ
*

j )· w (

t ɫɞ )· d ( ɞɢɧ ɫɞ
*

j )· d ( t ɫɞ ); (8) 

P [- 1 , - 1 / t ɫɞ ]] = 
1

1

w ( ɞɢɧ ɫɞ
*

j )· w ( t ɫɞ )· d ( ɞɢɧ ɫɞ
*

j )· d ( t ɫɞ ). (9) 

Ⱦɥɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ( t ): 

 

Ɇ [ ɞɢɧ ɫɞ
*

j / t ɫɞ ] = 0; 

D [ ɞɢɧ ɫɞ
*

j / t ɫɞ ] = 2 D [ ] – 2 B [ t ɫɞ Ж· w ( t ɫɞ )· d ( t ɫɞ ). 

ɉɪɢɜɟɞɟɧɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ȼɏ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɯɨɬɹ 
ɢ ɧɨɫɹɬ ɨɛɳɢɣ ɯɚɪɚɤɬɟɪ, ɢɫɯɨɞɹɬ ɢɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ, ɱɬɨ ɜɪɟɦɟɧɧɨɣ ɫɞɜɢɝ ɡɚɤɥɸɱɚɟɬ 
ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɩɪɨɰɟɞɭɪɭ. Ɉɞɧɚɤɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɨ ɩɨɹɜɥɟɧɢɟ ɩɚɭɡ ɜ 
ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. 

ɇɢɠɟ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɚɟɦɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɹɦɵɯ ɩɚɪɚɥɥɟɥɶɧɨ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɟɥɢɱɢɧ д i } I

i 1  c ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɭɩɩɨɜɨɝɨ Ⱥɐɉ ɢ 
ɝɪɭɩɩɨɜɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɛɚɡɨɜɵɯ ɫɨɨɬɧɨɲɟɧɢɣ. 

ɋɞɜɢɝ ɨɛɭɫɥɨɜɥɟɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɜɵɩɨɥɧɟɧɢɟɦ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ ɢ 
ɱɢɫɥɨɜɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɞɥɹ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ. ȼɵɪɚɠɟɧɢɹ ɞɥɹ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɬɟ ɠɟ, ɧɨ t i ɱ  ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ.  

Ɋɚɫɫɦɨɬɪɟɧɢɟ ɬɢɩɨɜɵɯ ɩɪɨɰɟɞɭɪ ɤɨɫɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɪɟɛɭɟɬ ɪɚɡɜɢɬɢɹ 
ɩɨɥɭɱɟɧɧɵɯ ɜɵɲɟ ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ ȼɏ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ. ɗɬɨ 
ɜɵɬɟɤɚɟɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɢɡɜɟɫɬɧɨɣ 
ɮɭɧɤɰɢɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ: 

j  = F ({ ij } I

i 1 ). 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɪɚɜɟɧ: 
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*

j  = F ({
*

ij } I

i 1 ), 

 

ɚ ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɩɪɨɰɟɞɭɪɭ ɤɨɫɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɬɨɛɪɚɠɟɧɢɣ ɢɦɟɟɬ ɜɢɞ: 

{
ij
( t )·1( t  - t

j
)  1R i j

( t )  …  
*

ij  = mR i … 1R i j
( t )} I

i 1
  

 
*

j  = FR {
*

ij } I

i 1
 (10) 

 

Ɂɞɟɫɶ FR  – ɨɩɟɪɚɬɨɪ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ F (.).  

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɨɝɪɟɲɧɨɫɬɹɦɢ, ɜɤɥɸɱɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ 

 
*

ij  =  
*

ij ' + ɞɢɧ ɫɞ
*

ij  (11) 

(
*

ij ' = ij  + ɫɬɚɬ
*

ij  + ɞɢɧ ɚ
*

ij  + ɞɢɧ ɱ
*

ij ). 

 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ д ɞɢɧ ɫɞ
*

ij } I

i 1  ɨɛɭɫɥɨɜɥɢɜɚɟɬ 
ɩɨɹɜɥɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɤɨɫɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ. ɂɦɟɧɧɨ, 

 
*

j  = FR {
*

ij }
I

i 1  = FR {
*

ij '}
I

i 1  + ɞɢɧ ɫɞ
*

j , (12) 

ɬ.ɟ. 
ɞɢɧ ɫɞ

*

j  = FR {
*

ij } I

i 1  - FR {
*

ij '} I

i 1 . (13) 

 

ɉɪɢɦɟɪ.  
ɉɭɫɬɶ j  = 1ɫ · j1  + 2ɫ · j2 . 

Ɍɨɝɞɚ *

j  = 1ɫ · *

1 j ' + 2ɫ · *

2 j ' + 1ɫ · ɞɢɧ ɫɞ
*

1 j  + 2ɫ · ɞɢɧ ɫɞ
*

2 j  ɢ 

ɞɢɧ ɫɞ
*

j  = 1ɫ · ɞɢɧ ɫɞ
*

1 j  + 2ɫ · ɞɢɧ ɫɞ
*

2 j . 

ɉɪɢ ɚɧɚɥɢɡɟ ɤɨɧɤɪɟɬɧɵɯ ɬɢɩɨɜɵɯ ɩɪɨɰɟɞɭɪ ɤɨɫɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɥɟɞɭɟɬ ɢɦɟɬɶ 
ɜ ɜɢɞɭ, ɱɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ F (.) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɥɟ ɢɡɦɟɪɟɧɢɹ ɜɫɟɯ ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɜɨɤɭɩɧɨɫɬɶ д ij } I

i 1  ɩɚɪɚɦɟɬɪɨɜ. ɉɪɢ ɷɬɨɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ t ɫɞ i  ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɣ. 

ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɩɨɝɪɟɲɧɨɫɬɢ ɤɨɬɨɪɵɯ ɜɤɥɸɱɚɸɬ ɜ 
ɫɜɨɣ ɫɨɫɬɚɜ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ, ɧɨ ɢ ɨɩɪɟɞɟɥɹɟɬ ɩɨɞɯɨɞɵ ɤ ɭɦɟɧɶɲɟɧɢɸ ɷɬɢɯ 
ɩɨɝɪɟɲɧɨɫɬɟɣ. 

Ɉɱɟɜɢɞɧɵɦ ɦɟɬɨɞɨɦ ɭɦɟɧɶɲɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟ t ɫɞ . Ɉɞɧɚɤɨ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɢ ɡɚɜɢɫɢɦɨɫɬɶ ɷɬɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ 
ɨɬ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ, ɚ ɬɚɤɠɟ ɨɬ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɣ (ɜɢɞ ɬɢɩɨɜɨɣ ɩɪɨɰɟɞɭɪɵ).  

ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɢɞɟɨɥɨɝɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ ɩɪɨɡɪɚɱɧɨ 
ɩɪɢ ɚɧɚɥɢɡɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɞɚɱɢ ɰɢɮɪɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɥɨɠɧɵɯ ɫɬɪɭɤɬɭɪɚɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɨɪɝɚɧɢɡɚɰɢɸ ɞɜɢɠɟɧɢɹ ɫɥɨɠɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɤɟɬɨɜ ɜ ɤɨɦɩɥɟɤɫɟ ɤɨɞɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɢɩɚ ɝɢɛɤɨɝɨ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ (Ƚɂɂ). ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɪɭɝɢɦ ɨɛɥɚɫɬɹɦ ɪɚɧɟɟ ɦɵ 
ɝɨɜɨɪɢɥɢ ɨ ɩɨɞɨɛɧɵɯ ɜɨɩɪɨɫɚɯ Д5Ж. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ Ƚɂɂ Д6Ж ɧɚɱɚɥɶɧɵɣ 
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ɝɪɚɮ ɫɢɫɬɟɦɵ Ƚɂɂ ɢɦɟɟɬ ɜɢɞ (14).  
 

 

Fɡɩе Fɡɩɪ Fɫɪɚɜ Fɩɨɢɫк Fɨɩɬɢɩɪ Fɩɪеɨɛɪ

Fɭɩɪ

Fɨɩɪ
Вход

Выход

FɩɪɨɜFɩɪ Fɩеɪ

(14) 

 

Ƚɪɚɮ ɫɨɞɟɪɠɢɬ 8 ɜɟɪɲɢɧ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɣ Ƚɂɂ. Ɉɬɞɟɥɶɧɨ 
ɜɧɟɫɟɧɚ ɜɟɪɲɢɧɚ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɛɥɨɤɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
Ƚɂɂ. Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬ ɡɚɩɪɨɫɵ ɩɨ ɮɭɧɤɰɢɹɦ ɩɨɥɭɱɟɧɢɹ ɤɨɞɨɜɵɯ ɫɥɨɜ 
ɩɪɢɟɦɧɢɤɚ ɢ ɩɟɪɟɞɚɬɱɢɤɚ, ɫɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦ ɤɨɞɢɪɨɜɚɧɢɹ, ɩɨɢɫɤɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɩɪɨɜɟɪɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ ɧɚ ɧɚɥɢɱɢɟ ɚɪɬɟɮɚɤɬɨɜ ɢ ɢɯ ɢɫɩɪɚɜɥɟɧɢɹ. 
Ʉɪɨɦɟ ɷɬɨɝɨ, ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬ, ɚ ɮɭɧɤɰɢɢ Fɡɩɟ, Fɡɩɪ, Fɫɪɚɜ ɨɬɫɵɥɚɸɬ ɫɢɝɧɚɥɵ 
ɨɛ ɨɤɨɧɱɚɧɢɢ ɜɵɩɨɥɧɟɧɢɹ ɨɛɨɡɧɚɱɟɧɧɵɯ ɮɭɧɤɰɢɣ. Ɂɞɟɫɶ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ 
ɨɛɨɡɧɚɱɟɧɢɹ: 

 

Fɡɩɟ – ɡɚɩɪɨɫ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɟɚɧɫɚ ɢ ɫɢɫɬɟɦ ɤɨɞɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ; 
Fɡɩɪ – ɡɚɩɪɨɫ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɟɚɧɫɚ ɢ ɫɢɫɬɟɦ ɤɨɞɢɪɨɜɚɧɢɹ ɩɪɢɟɦɧɢɤɚ; 
Fɩɪ – ɜɵɩɨɥɧɟɧɢɟ ɩɪɢɟɦɚ ɢɧɮɨɪɦɚɰɢɢ; 
Fɨɩɪ – ɨɩɪɟɞɟɥɟɧɢɟ ɫɢɫɬɟɦ ɤɨɞɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɢɟɦɧɢɤɚ; 
Fɫɪɚɜ – ɫɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦ ɤɨɞɢɪɨɜɚɧɢɹ; 
Fɩɨɢɫɤ – ɩɨɢɫɤ ɚɥɝɨɪɢɬɦɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɢɫɬɟɦ; 
Fɨɩɬɢɩɪ – ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; 
Fɩɪɟɨɛɪ – ɜɵɩɨɥɧɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; 
Fɩɪɨɜ – ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɜɟɪɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ ɧɚ ɧɚɥɢɱɢɟ 

ɚɪɬɟɮɚɤɬɨɜ;  
Fɩɟɪ – ɜɵɩɨɥɧɟɧɢɟ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. 
Ƚɂɂ – ɛɥɨɤ, ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɛɨɬɚɸɳɢɣ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 
 

ɉɨɷɬɨɦɭ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ ɤɨɞɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɹɜɥɹɸɬɫɹ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɞɢɧɚɦɢɱɟɫɤɢɦɢ. ɉɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚ 90% ɹɜɥɹɟɬɫɹ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɢɧɚɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɤɨɞɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 
ɧɨɫɢɬ ɦɟɬɨɞɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ, ɚ ɨɫɧɨɜɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɪɟɡɭɥɶɬɚɬɚ ɤɨɞɨɜɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɟɬɨɞɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ. ɍɪɚɜɧɟɧɢɟ 
ɤɨɞɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɷɬɨɦ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

)(*
ɜɵɯ t =

n

RR 1|ɍɩɪ
ɩɪɨɜɩɟɪ )(

m

RRR 1|ɍɩɪ
ɩɨɢɫɤɨɩɬɩɪɟɨɛɪ )(

k

RRR 1|ɍɩɪ
ɩɪɨɩɪɫɪɚɜ )( )(ɜɯɨɞ t , 

ɚ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ ( j ( jt  + t ɚ  + t ɱ ) - j ( jt  + t ɚ  + 

t ɱ  + t ɫɞ )) ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

)(*
tj = )(ɜɵɯ aj tt - 
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ɉɪɢ ɷɬɨɦ ɜ ɩɪɨɰɟɫɫɟ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɩɨɦɨɳɢ Ƚɂɂ ɩɪɢɫɭɬɫɬɜɭɟɬ 
ɡɚɞɟɪɠɤɚ: ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɭɦɦɚ ɜɪɟɦɟɧɢ ɢɫɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ (ɜɪɟɦɹ 
ɫɭɦɦɢɪɨɜɚɧɧɨɟ) ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ ɢɫɩɨɥɧɟɧɢɹ ɜɫɟɣ ɩɪɨɝɪɚɦɦɵ, ɢɡɦɟɪɟɧɧɨɣ ɩɪɢ 
ɩɨɦɨɳɢ ɫɱɟɬɱɢɤɚ (ɜɪɟɦɹ ɨɛɳɟɟ). Ɍɨ ɟɫɬɶ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɧɚɥɢɱɢɢ ɩɨɝɪɟɲɧɨɫɬɢ 
ɞɚɬɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɜɨɡɧɢɤɚɟɬ ɡɚ ɫɱɟɬ ɡɚɞɟɪɠɟɤ ɧɚ ɢɫɩɨɥɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɨɫɧɨɜɧɵɯ 
ɮɭɧɤɰɢɣ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ Ƚɂɂ, ɧɨ ɬɚɤɠɟ ɧɚ ɪɚɛɨɬɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, 
ɨɛɪɚɛɨɬɤɭ ɜɧɟɩɪɨɝɪɚɦɦɧɵɯ ɮɭɧɤɰɢɣ ɉɄ. 

Ɂɧɚɱɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɢ 
ɮɨɪɦɚɬɚ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɮɚɣɥɚ. Ɉɞɧɚɤɨ ɨɫɬɚɟɬɫɹ ɧɟɹɫɧɵɦ ɧɚɫɤɨɥɶɤɨ ɜɥɢɹɟɬ ɧɚ 
ɩɨɝɪɟɲɧɨɫɬɢ ɩɥɚɜɚɸɳɢɟ ɩɚɪɚɦɟɬɪɵ (ɪɚɡɦɟɪ ɮɚɣɥɚ ɢ ɮɨɪɦɚɬ). Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɚ 
ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɢ ɩɟɪɟɞɚɱɟ ɢɧɮɨɪɦɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɂɂ ɛɵɥɨ 
ɩɪɨɜɟɞɟɧɨ 100 ɢɬɟɪɚɰɢɣ ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɢ ɮɨɪɦɚɬɨɦ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɢɡ JPEG ɜ BMP ɮɚɣɥɚ ɪɚɡɦɟɪɨɦ 2000 ɯ 3000 ɩɢɤɫɟɥɟɣ ɢ ɨɛɴɟɦɨɦ 1680 Ʉɛ. 

Ⱥɧɚɥɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨɤɚɡɚɥ ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɮɢɤɫɚɰɢɸ 
ɩɚɪɚɦɟɬɪɨɜ ɮɚɣɥɚ, ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɩɟɪɟɞɚɱɟ Ƚɂɂ ɫɨɯɪɚɧɹɸɬɫɹ ɢ ɨɬɥɢɱɚɸɬɫɹ ɦɟɠɞɭ 
ɫɨɛɨɣ ɜ ɤɚɠɞɨɣ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ 100 ɢɬɟɪɚɰɢɣ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɩɨɝɪɟɲɧɨɫɬɢ ɜɥɢɹɟɬ ɧɟ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɹɹ ɫɪɟɞɚ Ƚɂɂ, ɧɨ ɢ ɜɧɟɲɧɹɹ: ɤɚɠɞɵɣ ɢɡ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɨɛɥɚɞɚɟɬ ɭɧɢɤɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ ɢɫɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ Ƚɂɂ. 
ɗɤɫɩɟɪɢɦɟɧɬ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɣ ɫɞɜɢɝ , ɩɪɢɜɨɞɹɳɢɣ ɤ ɩɨɝɪɟɲɧɨɫɬɢ 
ɞɚɬɢɪɨɜɚɧɢɹ. Ɉɧ ɢɦɟɟɬ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɫ ɧɨɪɦɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɱɬɨ 
ɫɥɟɞɭɟɬ ɢɡ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɪɢɱɢɧ, ɧɟɡɚɜɢɫɢɦɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 
ɩɪɢɜɨɞɹɳɢɯ ɤ ɫɥɭɱɚɣɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɞɚɬɢɪɨɜɚɧɢɹ. ȼɟɪɨɹɬɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɪɟɦɟɧɧɨɝɨ ɫɞɜɢɝɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɧɹɥɢ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

M { ɞɚɬt } = ɞɚɬlim t
N

/N  

M[ ɞɚɬt ] = 
100

... ɞɚɬ100ɞɚɬ2ɞɚɬ1 ttt
=0,075474 

D{ ɞɚɬt }==

N

N i

N N

tt
1

2
ɞɚɬɞɚɬ ]) M[(

lim  

D[ ɞɚɬt ]=
100

])[100(...])[( 2
ɞɚɬ

2
ɞɚɬɞɚɬ1 tMtMt

=1,311624E-06 

 

ɉɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɜɨɡɦɨɠɧɵɣ ɦɚɫɲɬɚɛ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ ɩɪɨɫɬɟɣɲɢɦ 
ɩɪɢɦɟɪɨɦ. 

ɉɪɢɦɟɪ. ɂɡɦɟɪɹɟɦɚɹ ɜɟɥɢɱɢɧɚ ɦɟɧɹɟɬɫɹ ɜɨ ɜɪɟɦɟɧɢ ɩɨ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ: ( t
j )  

= j  + k j ·( t  - jt ). Ɍɨɝɞɚ  ɫɞ
*

j  = - k j · ɫɞ jt  ( k j  – ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɫ ɢɡɜɟɫɬɧɵɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɟɪɨɹɬɧɨɫɬɢ w ( k j )). ȿɫɥɢ w ( ɫɞ jt ) – ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɢ ɫɞ jt , ɬɨ w ( ɫɞ
*

j ) = w ( k j )* w ( ɫɞ jt ) – ɤɨɦɩɨɡɢɰɢɹ ɡɚɤɨɧɨɜ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ w ( k j ) ɢ w ( ɫɞ jt ). Ⱦɥɹ ɨɫɧɨɜɧɵɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɞ
*

j  

ɩɨɥɭɱɚɟɦ:  
Ɇ [ ɫɞ

*

j ] = Ɇ [ k j Ж· Ɇ [ ɫɞ jt ], 

D [ ɫɞ
*

j ] = D [ k j Ж· D [ ɫɞ jt ] + D [ k j Ж· Ɇ 2 [ ɫɞ jt ] + D [ ɫɞ jt Ж· Ɇ 2 [ k j ]. 
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ɉɪɢ Ɇ [ k j
] = 0 

Ɇ [ ɫɞ
*

j ] = 0, 

D [ ɫɞ
*

j ] = D [ k j
Ж· D [ ɫɞ jt ] + D [ k j

Ж· Ɇ 2 [ ɫɞ jt ]. 

 

ɉɪɢ ɤ  = E-03 (ɢɧɬɟɪɜɚɥ ɤɜɚɧɬɨɜɚɧɢɹ), D [ k j
] = (75 2 ·3) 1  ɩɨɥɭɱɚɟɦ  

2/1 [ ɫɞ
*

j ]  8ȿ-4. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɋɄɈ ɩɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ 
ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɋɄɈ ɩɨɝɪɟɲɧɨɫɬɢ ɤɜɚɧɬɨɜɚɧɢɹ (  5ȿ-4). 

ɍɫɥɨɠɧɟɧɢɟ ɫɪɟɞɫɬɜ ɢ ɩɪɨɰɟɞɭɪ ɢɡɦɟɪɟɧɢɣ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɪɨɫɬ ɜɥɢɹɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɧɬɟɪɮɟɣɫɚ ɧɚ ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɢɡ-ɡɚ 
ɭɜɟɥɢɱɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɚɬɢɪɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɝɪɟɲɧɨɫɬɟɣ 
ɞɚɬɢɪɨɜɚɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɪɟɞɫɬɜ ɢ 
ɩɪɨɰɟɞɭɪ ɢɡɦɟɪɟɧɢɣ.  
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Abstract – BACKGROUND The problem of temporary coordination of processes of elaborate 

information transfer on channels of the information and information and measuring systems used 

in technological contours of nuclear power plants is important very much as continuous 

introduction of IT technologies has significant impact on process of structural development of 

these systems. OBJECTIVES Research purpose considered in article is the technique of dynamic 

coordination process analysis on the basis of the estimation by means of a dynamic error. The 

problems are solved for achievement of this purpose: formations of measurement results and 

representation taking into account time points they correspond; the analysis of measurement 

channel coordination process on the example of the flexible interface block which is carrying out 

code transformations. METHODS The main method of the analysis is the method of operational 

record of measurement equation and dating error equations. The technique of dynamic properties 

analysis of the used hardware at creation of completed information transfer networks is of 

innovative value. RESULTS Receiving technical evaluations of a dynamic dating error of the 

code converter – the flexible intelligent interface is result of researches. 
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Ɋɚɡɪɚɛɨɬɚɧɚ ɚɤɭɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɛɥɨɤɚ №3ɫ ȼȼɗɊ-440 ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ 
Ⱥɗɋ. ɉɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɪɨɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɪɨɰɟɫɫɟ ɩɨɷɬɚɩɧɨɝɨ (18 ɷɬɚɩɨɜ) ɜɵɜɨɞɚ ɷɧɟɪɝɨɛɥɨɤɚ ɢɡ ɯɨɥɨɞɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɚɤɭɫɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ ɞɥɹ 18 ɷɬɚɩɨɜ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ. ɉɪɨɜɟɞɟɧɨ 
ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ (Ⱥɋȼ) ɫ 
ɚɜɬɨɫɩɟɤɬɪɚɥɶɧɵɦɢ ɩɥɨɬɧɨɫɬɹɦɢ ɦɨɳɧɨɫɬɢ (ȺɋɉɆ) ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɩɭɥɶɫɚɰɢɣ 
ɞɚɜɥɟɧɢɹ. ɉɨɥɭɱɟɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɫ 
ɞɚɧɧɵɦɢ ɢɡɦɟɪɟɧɢɣ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɨɧɚɬɨɪ 
Ƚɟɥɶɦɝɨɥɶɰɚ, ɪɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɧɟɦ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɨɹɱɢɟ ɜɨɥɧɵ, ɜɢɛɪɚɰɢɢ, ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɣ ɪɟɡɨɧɚɧɫ, ɪɟɡɨɧɚɬɨɪ 
Ƚɟɥɶɦɝɨɥɶɰɚ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 1.06.2016 ɝ. 
 

ɉɪɚɤɬɢɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɗɋ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɬɨɤɢ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜɵɡɵɜɚɸɬ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɢ ɜɢɛɪɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. ɗɬɢ ɩɪɨɰɟɫɫɵ 
ɨɬɧɨɫɹɬɫɹ ɤ ɱɢɫɥɭ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɟɝɨ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɧɚɞɟɠɧɨɫɬɶ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɬɨɤɨɦ ɬɟɤɭɱɟɣ ɫɪɟɞɵ ɜ ɪɟɡɨɧɚɧɫɧɨɣ ɨɛɥɚɫɬɢ ɤɨɥɟɛɚɧɢɣ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɩɨɬɨɤɚ. ȼ ɩɟɪɜɨɦ ɤɨɧɬɭɪɟ Ⱥɗɋ ɫ ȼȼɗɊ ɨɫɧɨɜɧɵɦɢ 
ɢɫɬɨɱɧɢɤɚɦɢ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɹɜɥɹɸɬɫɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ ɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟ (ɚɤɭɫɬɢɱɟɫɤɢɟ ɜɨɥɧɵ, ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɟ, 
ɤɚɜɢɬɚɰɢɹ ɢ ɞɪ.) ɢ ɝɥɚɜɧɵɟ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ (Ƚɐɇ). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ 
ɩɪɨɟɤɬɧɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɜ ɱɚɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɩɨɬɟɪɸ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢ ɜɵɫɨɤɨɰɢɤɥɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɜɨɡɪɚɫɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ 
ɪɟɡɨɧɚɧɫɨɜ (ȼȺɊ).  ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɝɥɚɦɟɧɬɨɦ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ȼȺɊ ɜ ɪɟɠɢɦɚɯ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɢɯ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟ ɮɢɤɫɢɪɭɟɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɨɰɟɧɤɚɯ 
ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ. 

Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɹɜɢɬɶ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ, 
ɩɪɨɜɟɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɩɪɢɱɢɧ ɩɪɟɜɵɲɟɧɢɹ ɩɪɨɟɤɬɧɨɝɨ ɭɪɨɜɧɹ ɜɢɛɪɚɰɢɣ ɢ ɩɨ 
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ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɥɢ ɨɝɪɚɧɢɱɢɬɶ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 3, 4 ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɜ 2015 ɝɨɞɭ 
ɜɩɟɪɜɵɟ ɩɪɨɜɟɞɟɧɵ ɞɟɬɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɞɥɹ 18 ɷɬɚɩɨɜ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟ ɱɢɫɥɚ ɷɬɚɩɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ɪɟɝɥɚɦɟɧɬɨɦ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ 
ɩɪɨɜɟɞɟɧɵ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ (ȾɉȾ) ɢ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ ɜ ɩɟɪɜɨɦ 
ɤɨɧɬɭɪɟ Ⱥɗɋ ɫ ȼȼɗɊ-440. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ, ɫɨɫɬɨɢɬ ɢɡ 16 ɭɱɚɫɬɤɨɜ, 
ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 1. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧɚ ɚɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɟɚɤɬɨɪɚ. Ɉɧɚ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 4 ɭɱɚɫɬɤɚ. Ʉɚɠɞɵɣ ɭɱɚɫɬɨɤ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɪɟɚɤɬɨɪɚ ɜɵɞɟɥɟɧ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɰɜɟɬɨɦ. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɪɚɫɱɟɬɚ, ɩɨ ɦɟɬɨɞɢɤɚɦ Д1Ж, ɱɚɫɬɨɬ Ⱥɋȼ ɜ 
ɭɱɚɫɬɤɚɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɞɥɹ 3 ɷɬɚɩɨɜ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ. ȼ ɝɪɚɮɟ ɬɚɛɥɢɰɵ 1 
"ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ" ɩɪɢɜɟɞɟɧɵ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
(ɬɟɦɩɟɪɚɬɭɪɚ T ɢ ɞɚɜɥɟɧɢɟ P) ɧɚ ɜɵɯɨɞɟ ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɪɟɚɤɬɨɪɚ ɢ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɜ 
ɤɨɦɩɟɧɫɚɬɨɪɟ ɞɚɜɥɟɧɢɹ H, ɩɪɢ ɤɨɬɨɪɨɦ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɱɚɫɬɨɬɵ Ⱥɋȼ ɧɚ ɭɱɚɫɬɤɚɯ 7 ɢ 
8. 

 

 
 

Ɋɢɫ. 1. – Ⱥɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ Ⱥɗɋ ɫ ȼȼɗɊ – 440: 

1 – ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ ɪɟɚɤɬɨɪɚ; 2 - ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ;  
3 – ɚɤɬɢɜɧɚɹ ɡɨɧɚ; 4 – ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ;  

5 – ɭɱɚɫɬɨɤ ɝɥɚɜɧɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ (ȽɐɄ) ɨɬ ɪɟɚɤɬɨɪɚ ɞɨ ɝɥɚɜɧɨɣ ɡɚɩɨɪɧɨɣ ɡɚɞɜɢɠɤɢ (ȽɁɁ);  
6 – ɞɵɯɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɞɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹ (ɄȾ); 7 – ɄȾ (ɜɨɞɚ); 

8 – ɄȾ (ɩɚɪ); 9 – ɞɵɯɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɄȾ ɞɨ ɝɨɪɹɱɟɣ ɧɢɬɤɢ;  
10 – ɭɱɚɫɬɨɤ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ȽɐɄ ɨɬ ȽɁɁ ɞɨ ɝɨɪɹɱɟɝɨ ɤɨɥɥɟɤɬɨɪɚ; 11 – ɝɨɪɹɱɢɣ ɤɨɥɥɟɤɬɨɪ ɉȽ;  

12 – ɬɟɩɥɨɨɛɦɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ (ɉȽ); 13 – ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ ɉȽ;  
14 – ɭɱɚɫɬɨɤ ɨɬ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ Ƚɐɇ; 15 – ɭɱɚɫɬɨɤ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ȽɐɄ ɨɬ Ƚɐɇ ɞɨ ȽɁɁ;  

16 – ɭɱɚɫɬɨɤ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ȽɐɄ ɨɬ ȽɁɁ ɞɨ ɜɯɨɞɚ ɜ ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ ɪɟɚɤɬɨɪɚ. 
 

Ɂɧɚɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɱɚɫɬɤɨɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɢɧɹɬɵ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ 3 ɛɥɨɤɚ ɇȼȺɗɋ. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɨɩɪɟɞɟɥɹɥɚɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Д2Ж. 

ɉɪɢɛɥɢɠɟɧɧɚɹ ɨɰɟɧɤɚ ɩɨɝɪɟɲɧɨɫɬɢ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɩɪɨɜɟɞɟɧɚ ɩɨ ɦɟɬɨɞɢɤɟ 
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Д3Ж, ɩɨɫɤɨɥɶɤɭ ɦɟɬɨɞɵ ɫɬɪɨɝɨɝɨ ɚɧɚɥɢɡɚ ɩɨɝɪɟɲɧɨɫɬɢ ɤɨɫɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɬɥɢɱɚɸɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ. Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ Ⱥɋȼ 
ɧɚɣɞɟɧɚ ɩɨ ɮɨɪɦɭɥɟ:  

 

 

ɝɞɟ  – ɩɥɨɬɧɨɫɬɶ ɫɪɟɞɵ, ɤɝ/ɦ3
; 

  ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɦ/ɫ; 
  – ɚɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ. 
 

Ɂɧɚɱɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɜɹɡɚɧɵ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜ 
ɤɨɧɬɭɪɟ.  

 

 

 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɚɛɫɨɥɸɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬ Ⱥɋȼ 
 ɞɥɹ ɬɪɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɨɜ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.  
 

Ɍɚɛɥɢɰɚ 1. – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɜ ɭɱɚɫɬɤɚɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɟɪɜɨɝɨ 
ɤɨɧɬɭɪɚ 

 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 
1 

T = 256 
0
C, P = 127 ɤɝ/ɫɦ2

, H=4.34 ɦ 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

ɑɚɫɬɨɬɚ, Ƚɰ 18.3 44.1 71.7 28.6 20.4 7.1 23.7 11.5 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

ɑɚɫɬɨɬɚ, Ƚɰ 6.7 43.6 42.5 19.3 42.6 20.7 56.9 36.3 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 
2 

T = 268 
0C, P = 125 ɤɝ/ɫɦ2

, H=3.37 ɦ 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

ɑɚɫɬɨɬɚ, Ƚɰ 17.7 43.1 69.2 27.6 19.5 6.8 29.5 9.9 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

ɑɚɫɬɨɬɚ, Ƚɰ 6.4 41.8 40.6 18.5 41.3 20.1 55.3 35.3 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 
3 

T = 296 
0C, P = 124 ɤɝ/ɫɦ2

, H=4.04 ɦ 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

ɑɚɫɬɨɬɚ, Ƚɰ 17.5 42.8 64.9 24.5 17.3 6.3 25.2 10.9 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

ɑɚɫɬɨɬɚ, Ƚɰ 5.9 37.0 35.7 17.5 40.9 20.0 54.8 35.0 
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Ɍɚɛɥɢɰɚ 2. – Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ Ⱥɋȼ 

 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

, Ƚɰ 0.25 1.30 1.34 0.60 0.34 0.14 0.58 0.63 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

, Ƚɰ 0.13 1.08 1.02 0.33 1.06 0.32 1.84 0.80 

 

ɑɚɫɬɨɬɵ Ⱥɋȼ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜɢ ɪɹɞɚ ɢɯ ɤɨɦɛɢɧɚɰɢɣ ɨɩɪɟɞɟɥɟɧɵ ɩɨ 
ɦɟɬɨɞɢɤɟ Д1Ж ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

 
 

Ɋɢɫ. 2. – Ⱥɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ȼȼɗɊ-440: 

 1 – ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ ɪɟɚɤɬɨɪɚ; 2 – ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ; 
3 – ɚɤɬɢɜɧɚɹ ɡɨɧɚ; 4 – ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ. 
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Ɍɚɛɥɢɰɚ 3. – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɵɯ ɤɨɧɬɭɪɚɯ 
ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ȼȼɗɊ-440 

 

ɇɨɦɟɪɚ ɭɱɚɫɬɤɨɜ ɜ ɫɨɫɬɚɜɟ 
ɤɨɦɛɢɧɚɰɢɨɧɧɵɯ 

ɤɨɧɬɭɪɨɜ 

ɑɚɫɬɨɬɚ Ⱥɋȼ, Ƚɐ 

Ɋɟɠɢɦ 1 Ɋɟɠɢɦ 2 Ɋɟɠɢɦ 3 

16+1 7.2 6.9 6.9 

16+1+2 4.7 4.6 4.5 

16+1+2+3 4.3 4.2 4.1 

16+1+2+3+4 3.2 3.1 2.8 

16+1+2+3+4+5 2.0 2.0 1.9 

1+2 11.3 11.0 10.9 

1+2+3 9.7 9.5 9.3 

1+2+3+4 6.8 6.6 6.1 

10+11 19.4 18.5 16.3 

13+14 12.7 12.3 12.2 

11+12+13 9.9 9.5 8.9 

10+11+12+13+14 5.0 4.8 4.5 

7+8 3.8 3.8 3.8 

6+7 0.8 0.8 0.8 

9+7 0.8 0.8 0.8 

6+7+8 0.1 0.1 0.1 

9+7+8 0.1 0.1 0.1 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ 

ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ SUS, ɜɧɟɞɪɟɧɵ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɜɢɞɟ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɚɤɟɬɨɜ: ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɬɛɪɚɤɨɜɤɢ ɫɩɟɤɬɪɨɜ; ɩɪɨɝɪɚɦɦɚ 
ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɞɟɥɟɧɢɹ ɩɢɤɨɜ ɜ ɜɢɛɪɚɰɢɨɧɧɵɯ ɫɩɟɤɬɪɚɯ Д4Ж. Ⱥɜɬɨɫɩɟɤɬɪɚɥɶɧɚɹ 
ɩɥɨɬɧɨɫɬɶ ɦɨɳɧɨɫɬɢ (ȺɋɉɆ) ɫɢɝɧɚɥɨɜ ɨɬ ȾɉȾ ɞɥɹ ɪɟɠɢɦɚ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
3, ɧɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɵ ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ Ⱥɋȼ ɫ ɭɤɚɡɚɧɢɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɦɟɪɨɜ ɭɱɚɫɬɤɨɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɞɨɦɢɧɢɪɭɸɳɢɯ ɩɢɤɨɜ (ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 
ɞɨ 30 Ƚɰ).  

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɬɚɛɥɢɰɵ 4, ɜ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɬɪɟɯ ɪɟɠɢɦɚɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɭɱɚɫɬɤɚɯ ɢ ɤɨɦɛɢɧɚɰɢɹɯ ɭɱɚɫɬɤɨɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɢɡɦɟɪɟɧɧɵɯ ɢ 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɨɦɢɧɢɪɭɸɳɢɯ ɩɢɤɨɜ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɧɚ ɜɟɥɢɱɢɧɭ , ɤɨɬɨɪɚɹ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɡɧɚɱɟɧɢɣ ɚɛɫɨɥɸɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ Ⱥɋȼ ɜ ɩɟɪɜɨɦ ɤɨɧɬɭɪɟ ɩɪɨɜɟɞɟɧɚ ɜɨ 
ɜɫɟɯ 18 ɷɬɚɩɚɯ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬɵ Ⱥɋȼ ɞɥɹ ɜɫɟɯ ɷɬɚɩɨɜ ɫɨɩɨɫɬɚɜɥɟɧɵ ɫ ɞɚɧɧɵɦɢ 
ɢɡɦɟɪɟɧɢɣ ɜɢɛɪɚɰɢɣ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ Д5Ж.  
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Ɋɢɫ. 3. – ȺɋɉɆ ȼȼɗɊ-440 ɪɟɠɢɦ 2 

 
Ɋɟɡɭɥɶɬɚɬɵ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɜ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɷɥɟɦɟɧɬɚɯ 

ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱥɗɋ ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɷɬɚɩɚɯ ɩɭɫɤɨɜɵɯ ɪɟɠɢɦɨɜ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ 
ɪɟɡɨɧɚɧɫɵ Ⱥɋȼ ɫ ɜɢɛɪɚɰɢɹɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ:  

1,5–3,0 Ƚɰ – ɱɚɫɬɨɬɵ ɜɢɛɪɚɰɢɣ Ɍȼɋ ɫ ɨɞɧɢɦ ɡɚɤɪɟɩɥɟɧɧɵɦ ɤɨɧɰɨɦ ɧɚɛɥɸɞɚɸɬɫɹ: 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2+3+4) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɜɵɯɨɞɚ 

ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ 281–296 
0ɋ  ɢ ɞɚɜɥɟɧɢɹ 

12.1–12.3 Ɇɉɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ; 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2+3+4+5) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ȽɁɁ 

ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–296 

0ɋ ɢ 1.8–12.3 Ɇɉɚ; 
– ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ ɞɚɜɥɟɧɢɹ (7+8, ɝɞɟ 8 – ɚɡɨɬɧɚɹ ɩɨɞɭɲɤɚ) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 95–232
0ɋ ɢ 2.9–7.1 Ɇɉɚ; 

– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (6+7), ɜɤɥɸɱɚɸɳɟɦ ɥɟɜɵɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɢ ɨɛɴɟɦ ɜɨɞɵ ɫɚɦɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 74–179

0ɋ ɢ 1.8–7.0 Ɇɉɚ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 67–
175

0ɋ ɢ 1.8–7.0 Ɇɉɚ; 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (9+7), ɜɤɥɸɱɚɸɳɟɦ ɩɪɚɜɵɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɢ ɨɛɴɟɦ ɜɨɞɵ ɫɚɦɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 74–140

0ɋ ɢ 1.8–4.8 Ɇɉɚ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 67–
138

0ɋ ɢ 1.8–4.8 Ɇɉɚ. 
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Ɍɚɛɥɢɰɚ 4. – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɣ * 

 

 
Ɋɟɠɢɦ 1 Ɋɟɠɢɦ 2 Ɋɟɠɢɦ 3 

         

1 18.3 18.5 -0.2 17.7 18.0 -0.3 17.5 17.8 -0.3 

4 28.6 28.9 -0.3 27.6 27.4 0.2 24.5 24.7 -0.2 

5 20.4 20.8 -0.4 19.5 19.7 -0.2 17.3 17.8 -0.5 

6 7.1 7.0 0.1 6.8 6.7 0.1 6.3 6.6 -0.3 

7 23.7 24.1 -0.1 23.6 23.6 0 23.9 23.8 0.1 

8 11.5 11.7 -0.2 11.5 11.4 0.1 11.5 11.4 0.1 

9 6.7 6.7 0 6.4 6.7 -0.3 5.9 5.2 0.7 

12 19.3 19.2 0.1 18.5 18.5 0 17.5 17.8 -0.3 

14 20.7 20.8 -0.1 20.1 19.7 0.4 20.0 19.5 0.5 

16+1 7.2 7.0 0.2 6.9 6.7 0.2 6.9 6.6 0.3 

16+1+2 4.7 5.3 -0.6 4.6 5.1 -0.5 4.5 4.8 -0.3 

16+1+2+3 4.3 4.3 0.0 4.2 4.2 0.0 4.1 3.8 0.3 

16+1+2+3+4 3.2 3.4 -0.2 3.1 3.2 -0.1 2.8 3.2 -0.4 

16+1+2+3+4+5 2.0 2.3 -0.3 2.0 1.6 0.4 1.9 2.1 -0.2 

1+2 11.3 10.9 0.4 11.0 11.0 0.0 10.9 11.0 -0.1 

1+2+3 9.7 9.5 0.2 9.5 9.3 0.2 9.3 9.5 -0.2 

1+2+3+4 6.8 6.7 0.1 6.6 6.7 -0.1 6.1 6.6 -0.5 

10+11 19.4 19.2 0.2 18.5 18.5 0.0 16.3 15.9 0.4 

13+14 12.7 12.4 0.3 12.3 11.9 0.4 12.2 11.4 0.8 

11+12+13 9.9 9.5 0.4 9.5 9.3 0.2 8.9 8.8 0.1 

10+11+12+13+14 5.0 5.3 -0.3 4.8 4.9 -0.1 4.5 4.8 -0.3 

7+8 3.8 3.4 0.4 3.8 3.8 0.0 3.8 3.8 0.0 

6+7 0.8 0.7 0.1 0.8 0.6 0.2 0.8 1.2 -0.4 

9+7 0.8 0.7 0.1 0.8 0.6 0.2 0.8 1.2 -0.4 

6+7+8 0.1 0.1 0.0 0.1 0.1 -0.0 0.1 0.1 0.0 

9+7+8 0.1 0.1 0.0 0.1 0.1 -0.0 0.1 0.1 0.0 

 

* ȼ ɬɚɛɥɢɰɟ 4 ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
– ɢɡɦɟɪɟɧɧɚɹ ɱɚɫɬɨɬɚ ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɩɢɤɚ, Ƚɰ; 
 – ɪɚɫɱɺɬɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ Ⱥɋȼ ɧɚ ɭɱɚɫɬɤɟ , Ƚɰ; 

 – ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɱɺɬɧɨɝɨ ɡɧɚɱɟɧɢɹ  ɨɬ ɢɡɦɟɪɟɧɧɨɝɨ ɧɚ ɭɱɚɫɬɤɟ , Ƚɰ; 

 – ɇɨɦɟɪ ɨɬɞɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢɥɢ ɧɨɦɟɪɨɜ ɭɱɚɫɬɤɨɜ, ɨɛɪɚɡɭɸɳɢɯ 
ɤɨɦɛɢɧɚɰɢɨɧɧɵɣ ɤɨɧɬɭɪ. 

ɍɡɨɪ, ɩɨɞɫɜɟɬɤɚ ɢɥɢ ɟɺ ɨɬɫɭɬɫɬɜɢɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɵɪɚɠɟɧɧɨɫɬɶ ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɩɢɤɚ ɨɬ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɞɨ ɹɪɤɨɜɵɪɚɠɟɧɧɨɝɨ, ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɝɪɚɞɚɰɢɢ: 

 – ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɩɢɤ; 
 – ɫɥɚɛɨ ɜɵɪɚɠɟɧɧɵɣ ɩɢɤ; 
 – ɫɪɟɞɧɟɜɵɪɚɠɟɧɧɵɣ ɩɢɤ; 
 – ɹɪɤɨɜɵɪɚɠɟɧɧɵɣ ɩɢɤ. 
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4,0–6,0 Ƚɰ – ɱɚɫɬɨɬɵ ɜɢɛɪɚɰɢɣ Ɍȼɋ ɫ ɞɜɭɦɹ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɤɨɧɰɚɦɢ 

ɧɚɛɥɸɞɚɸɬɫɹ ɜ: 
– ɥɟɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ (ɭɱɚɫɬɨɤ 

6) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 310 0ɋ ɢ ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60 –296

0ɋ ɢ1.8–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2+3) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɜɟɪɯɚ 

ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60 – 296 

0ɋ ɢ 1.8–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (10+11+12+13+14) ɨɬ ȽɁɁ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɞɨ Ƚɐɇ ɜ 

ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 201–296 

0ɋ ɢ 7.3–12.3 Ɇɉɚ. 
8,0–12,0 Ƚɰ – 2-ɹ ɦɨɞɚ ɤɨɥɟɛɚɧɢɣ Ɍȼɋ ɫ ɞɜɭɦɹ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɤɨɧɰɚɦɢ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜ: 
– ɥɟɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ (ɭɱɚɫɬɨɤ 

6) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  
67–219

0ɋ ɢ 1.8–8.9 Ɇɉɚ; 
– ɩɪɚɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ 

(ɭɱɚɫɬɨɤ 9) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  
67–219 

0ɋ ɢ 1.8–8.9 Ɇɉɚ; 
– ɚɡɨɬɧɨɦ ɨɛɴɟɦɟ ɄȾ (ɭɱɚɫɬɨɤ 8) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 74–232
0ɋ ɢ 1.8–7.1 Ɇɉɚ; 

– ɩɚɪɨɜɨɦ ɨɛɴɟɦɟ ɄȾ (ɭɱɚɫɬɨɤ 8) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 3260ɋ ɢ ɞɚɜɥɟɧɢɢ 

12.0 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–201

0ɋ ɢ 1.8–7.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 241–296

0ɋ ɢ 10.7–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 136–296 

0ɋ ɢ 4.8–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3+4) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɵɯɨɞɚ ɢɡ ɪɟɚɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–136

0ɋ ɢ 1.8–4.8 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (11+12+13) ɨɬ ɧɚɱɚɥɚ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ 

ɤɨɧɰɚ ɝɨɪɹɱɟɝɨ ɤɨɥɥɟɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 172–296 

0ɋ ɢ 7.0–12.3 Ɇɉɚ. 
6,6 Ƚɰ – ɱɚɫɬɨɬɵ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɤɨɪɩɭɫɚ, ɜɵɡɜɚɧɧɵɟ Ⱥɋȼ ɫɨɜɩɚɞɚɸɬ ɫ 

ɱɚɫɬɨɬɚɦɢ ɋɑɄȾɌɇ ɜ: 
– ɥɟɜɨɦ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (ɭɱɚɫɬɨɤ 6) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 3020ɋ ɢ 

ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ; 
– ɩɪɚɜɨɦ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (ɭɱɚɫɬɨɤ 9) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 2930ɋ ɢ 

ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3+4) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɵɯɨɞɚ ɢɡ ɪɟɚɤɬɨɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɞɚɜɥɟɧɢɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 2680ɋ ɢ 12.2 Ɇɉɚ. 
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11,5–13,5 Ƚɰ – ɱɚɫɬɨɬɵ ɦɚɹɬɧɢɤɨɜɵɯ ɤɨɥɟɛɚɧɢɣ ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɪɩɭɫɨɦ 
ɧɚɛɥɸɞɚɸɬɫɹ ɜ: 

– ɚɡɨɬɧɨɦ ɨɛɴɟɦɟ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹ (ɭɱɚɫɬɨɤ 8)ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 232–301

0ɋ ɢ 7.1–10.7 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 172–241

0ɋ ɢ 7.0–10.7 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–136

0ɋ ɢ 1.8–4.8 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (13+14), ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ 

ɉȽ ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ Ƚɐɇ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 241–296 

0ɋ ɢ 10.7–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (11+12+13) ɨɬ ɧɚɱɚɥɚ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ 

ɤɨɧɰɚ ɝɨɪɹɱɟɝɨ ɤɨɥɥɟɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–172

0ɋ ɢ 1.8–7.0 Ɇɉɚ. 
16,0 – 17,0 Ƚɰ – ɱɚɫɬɨɬɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɤɨɪɩɭɫɚ ɫɨɜɩɚɞɚɸɬ ɫ 

ɱɚɫɬɨɬɚɦɢ Ⱥɋȼ: 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (13+14), ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ 

ɉȽ ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ Ƚɐɇ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 61–136 
0ɋ ɢ 

ɞɚɜɥɟɧɢɢ 1.77–4.6 Ɇɉɚ; 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (10+11), ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɝɨɪɹɱɢɣ ɤɨɥɥɟɤɬɨɪ ɉȽ 

ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ ȽɁɁ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 60–136 
0ɋ ɢ ɞɚɜɥɟɧɢɢ 

1.77–4.8 Ɇɉɚ. 
14,2 Ƚɰ – ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɹ ɲɚɯɬɵ ɪɟɚɤɬɨɪɚ ɫ ɞɜɭɦɹ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɤɨɧɰɚɦɢ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ, ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ ɉȽ 
ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ Ƚɐɇ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 201 – 219 

0ɋ ɢ ɞɚɜɥɟɧɢɢ 7.1–8.7 

Ɇɉɚ. 
25 Ƚɰ – ɨɛɨɪɨɬɧɚɹ ɱɚɫɬɨɬɚ ɧɚɫɨɫɚ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɜ: 
– ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ ɩɪɢ ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 

287 – 296 
0ɋ; 

– ɭɱɚɫɬɤɟ ɨɬ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ Ƚɐɇ ɩɪɢ ɞɚɜɥɟɧɢɢ 4.6–6.8 Ɇɉɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 136–172 

0ɋ. 
50 Ƚɰ – ɭɞɜɨɟɧɧɚɹ ɨɛɨɪɨɬɧɚɹ ɱɚɫɬɨɬɚ ɧɚɫɨɫɚ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɫɫɱɢɬɚɧɧɵɦɢ 

ɱɚɫɬɨɬɚɦɢ Ⱥɋȼ ɜ: 
– ɝɨɪɹɱɟɦ ɤɨɥɥɟɤɬɨɪɟ ɉȽ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 172–200

0ɋ ɢ ɞɚɜɥɟɧɢɢ  
6.9–7.1 Ɇɉɚ; 

– ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1730ɋ ɢ ɞɚɜɥɟɧɢɢ 

7.1 Ɇɉɚ. 
Ɋɚɫɱɟɬɵ ɱɚɫɬɨɬ Ⱥɋȼ ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɫɢɫɬɟɦɟ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ȼȼɗɊ-440 

ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɄȾ ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 5. 
Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɢɚɩɚɡɨɧɭ, ɩɨɥɭɱɟɧɧɨɦɭ ɜ 
ɯɨɞɟ ɢɡɦɟɪɟɧɢɣ ɧɚ 3 ɛɥɨɤɟ ɇȼȺɗɋ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɛɥɨɤɚ. 
Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɵ ɢ ɩɚɪɚ ɜ ɄȾ: ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹTs, ɩɥɨɬɧɨɫɬɶ 
ɩɚɪɚ ρɩ, ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ρɬɧ, ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɩɚɪɟ cɩ, ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɜɨɞɟ cɬɧ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. ɂɯ ɡɧɚɱɟɧɢɹ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵ ɞɥɹ ɜɫɟɯ ɬɪɟɯ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɭɫɤɨɜɵɯ ɪɟɠɢɦɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1. ɉɨɥɭɱɟɧɧɵɟ 
ɞɢɚɩɚɡɨɧɵ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ, ɝɟɧɟɪɢɪɭɟɦɵɯ ɜ ɩɚɪɨɜɨɦ ɨɛɴɟɦɟ (10.4-11.4 Ƚɰ), 
ɜɨɞɹɧɨɦ ɨɛɴɟɦɟ (23.7-27.2 Ƚɰ) ɢ ɜ ɨɛɴɟɦɟ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹ (з3.8 Ƚɰ) ɨɬɨɛɪɚɠɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 3. ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɱɚɫɬɨɬɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɪɢ ɡɧɚɱɟɧɢɢ ɭɪɨɜɧɹ Ɍɇ ɜ 
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ɄȾ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɫɫɱɢɬɵɜɚɟɦɵɦ ɪɟɠɢɦɚɦ (ɬɚɛɥ. 1 – ɭɱɚɫɬɤɢ 7, 8; ɬɚɛɥ. 4. – 

ɤɨɦɛɢɧɚɰɢɹ 7+8) ɩɨɩɚɞɚɸɬ ɜ ɭɤɚɡɚɧɧɵɟ ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬ. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɬɚɛɥɢɰɵ 5 
ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɭɪɨɜɧɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɟɝɥɚɦɟɧɬɭ ɩɭɫɤɚ 
ɷɧɟɪɝɨɛɥɨɤɚ ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬ. Ɉɞɧɚɤɨ, ɪɚɫɱɟɬɵ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ ɭɪɨɜɧɹ, ɜɵɯɨɞɹɳɢɯ ɡɚ ɩɪɟɞɟɥɵ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɪɟɝɥɚɦɟɧɬɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɬɪɟɯ 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5 ɱɚɫɬɨɬ. ɂɡ ɱɟɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɪɟɡɨɧɚɬɨɪ Ƚɟɥɶɦɝɨɥɶɰɚ, ɝɟɧɟɪɢɪɭɸɳɢɣ ɪɹɞ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ, ɱɚɫɬɨɬɵ 
ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɱɚɫɬɨɬɚɦɢ ɤɨɥɟɛɚɧɢɣ ɤɚɤ ɩɚɪɨɜɨɝɨ, ɬɚɤ ɢ 
ɜɨɞɹɧɨɝɨ ɨɛɴɟɦɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɢɯ ɫɨɜɦɟɫɬɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɢ ɡɚɜɢɫɹɬ ɨɬ 
ɭɪɨɜɧɹ ɜɨɞɵ. 

 

Ɍɚɛɥɢɰɚ 5. – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ ɞɚɜɥɟɧɢɹ ȼȼɗɊ-440 ɩɪɢ 
Ts = 326 

0ɋ, ρɩ = 72 ɤɝ/ɦ3
, cɩ = 458 ɦ/ɫ, ρɬɧ = 651 ɤɝ/ɦ3

, cɬɧ = 753 ɦ/ɫ  ɢ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

 

 

ȼɕȼɈȾɕ 

 

– Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬ Ⱥɋȼ ɧɚ 3 ɛɥɨɤɟ ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ 
ɩɨɞɬɜɟɪɠɞɚɸɬ ɩɪɚɜɨɦɟɪɧɨɫɬɶ ɢɯ ɪɚɫɱɟɬɚ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɟ. 

– Ɉɩɪɟɞɟɥɟɧɵ ɪɟɠɢɦɵ, ɜ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɪɟɡɨɧɚɧɫ ɜɢɛɪɚɰɢɣ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɛɥɨɤɚ 3 ɇȼȺɗɋ ɫ ɱɚɫɬɨɬɚɦɢ Ⱥɋȼ.  

– ɉɪɢ ɨɰɟɧɤɟ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɪɟɡɨɧɚɧɫɨɜ ɩɪɢ ɜɵɜɨɞɟ ɪɟɚɤɬɨɪɚ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ 
ɦɨɳɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɭɫɤɨɜ (ɨɫɬɚɧɨɜɨɜ) Ɋɍ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɧɟɪɝɨɛɥɨɤɚ.  

– ɉɨɤɚɡɚɧɨ, ɱɬɨ ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɪɹɞ ɚɤɭɫɬɢɱɟɫɤɢɯ 
ɫɬɨɹɱɢɯ ɜɨɥɧ, ɱɚɫɬɨɬɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɱɚɫɬɨɬɚɦɢ 
ɤɨɥɟɛɚɧɢɣ ɤɚɤ ɩɚɪɨɜɨɝɨ, ɬɚɤ ɢ ɜɨɞɹɧɨɝɨ ɨɛɴɟɦɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɢɯ 
ɫɨɜɦɟɫɬɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɩɪɚɜɥɹɟɦɵɣ ɪɟɡɨɧɚɬɨɪ 
Ƚɟɥɶɦɝɨɥɶɰɚ. 
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Abstract – BACKGROUND An acoustic model of the coolant in primary circuit of 

Novovoronezh NPP PWER-440 ЮЧТЭ №3 ТЬ аШЫФОН ШЮЭ. TСО ЬЩОМТКХ ЩЫШРЫКЦ ШП ЦОКЬЮЫТЧР ЭСО 
pressure fluctuations at reactor start up is carried out. The methods of calculating the acoustic 

characteristics of the coolant in the primary circuit equipment are developed. RESULTS The 

results of calculation of acoustic standing waves for 18 start-up stages are presented. A comparison 

of calculation results of acoustic standing waves (ASW) frequencies with auto power spectrum 

density (APSD) signals from the pressure pulsation sensors has been done. The satisfactory 

agreements of results ASW calculation frequencies with measured data are obtained. Pressure 

compensator shows itself as Helmholtz resonator which resonance frequency depends on the level 

of the coolant. 

 

Keywords: standing waves, vibration, vibro-acoustic resonance, Helmholtz resonator. 
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ȼɨɥɝɨɞɨɧɫɤɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 

ɹɞɟɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ «ɆɂɎɂ», ȼɨɥɝɨɞɨɧɫɤ, Ɋɨɫɬɨɜɫɤɚɹ ɨɛɥ., Ɋɨɫɫɢɹ 

 

ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɜɭɯ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ Ɋɨɫɬɨɜɫɤɨɣ 
Ⱥɗɋ ɜ 2015 ɝɨɞɭ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ɜɢɛɪɚɰɢɢ ɢ ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ. 
ȼ ɪɚɛɨɬɟ ɩɪɢɜɨɞɹɬɫɹ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɦɟɬɨɞɢɤɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ, ɜɤɥɸɱɚɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɨɤ ɫɩɟɤɬɪɨɜ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. ɋɨɫɬɨɹɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɩɨ ɬɟɦɩɟɪɚɬɭɪɧɵɦ, ɬɚɤ ɢ ɜɢɛɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ. 
Ⱦɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɢ 
ɬɟɩɥɨɜɢɡɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 20.05.2015 ɢ 15.06.2015 ɭɫɬɚɧɨɜɤɢ 2ɊȾɗɋ-2 ɢ 2ɊȾɗɋ-3 

Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɡɧɚɧɵ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɪɢɝɨɞɧɵɦɢ ɤ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦ  ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɧɟɪɝɨɛɥɨɤɚ №2. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɡɟɪɜɧɚɹ ɞɢɡɟɥɶɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ, 
ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɨɝɢɛɚɸɳɚɹ, ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ, ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɦɚɫɥɹɧɵɣ ɧɚɫɨɫ, Ⱥɗɋ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 14.05.2016 ɝ. 
 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ 2015 
ɝɨɞɭ ɛɵɥɨ ɩɪɟɞɫɬɚɜɥɟɧɨ 2 ɟɞɢɧɢɰɵ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɊɨȺɗɋ – 2ɊȾɗɋ-2 

ɢ 2ɊȾɗɋ-3 ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɪɟɡɟɪɜɧɵɯ ɞɢɡɟɥɶɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ (ɊȾɗɋ). Ⱦɢɡɟɥɶ-

ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɞɢɡɟɥɹ ɬɢɩɚ 12ZV40/48: ɱɟɬɵɪɟɯɬɚɤɬɧɵɣ, 
V-ɨɛɪɚɡɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɰɢɥɢɧɞɪɨɜ, ɫɢɫɬɟɦɨɣ ɧɚɞɞɭɜɚ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɦ  
ɨɯɥɚɠɞɟɧɢɟɦ ɧɚɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ; ɱɢɫɥɨ ɰɢɥɢɧɞɪɨɜ 12.  

ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜɤɥɸɱɚɥ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 
– ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ 

ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ PowerGraph; 

– ɚɧɚɥɢɡ ɬɟɪɦɨɝɪɚɦɦ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ SmartView; 

– ɩɨɥɧɵɣ ɪɚɫɱɟɬ ɢ ɭɝɥɭɛɥɟɧɧɵɣ ɚɧɚɥɢɡ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ, ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ; 
ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɨɝɢɛɚɸɳɢɯ ɜɨ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɥɹɪɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ, ɚɦɩɥɢɬɭɞɧɨ-

ɱɚɫɬɨɬɧɵɯ ɫɩɟɤɬɪɨɜ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, ɫɪɚɜɧɟɧɢɟ ɫ ɷɬɚɥɨɧɧɵɦɢ ɨɝɢɛɚɸɳɢɦɢ ɢ 
ɫɩɟɤɬɪɚɦɢ; 

– ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɜɵɹɜɥɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ;  

– ɞɨɩɨɥɧɟɧɢɟ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɛɚɡɵ ɞɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɢɡɟɥɶ-

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɨɮɨɪɦɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɤɥɸɱɟɧɢɹ; 
– ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɫɞɚɱɚ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɨɬɱɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɇɟɬɨɞ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɪɟɧɢɹɯ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ  ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɦɨɳɧɨɫɬɢ ɢ ɫɪɚɜɧɟɧɢɢ ɢɯ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ 
ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɷɬɢɯ ɠɟ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɞɢɡɟɥɟɣ Д1Ж. 

ɋɨɝɥɚɫɧɨ ɪɟɝɥɚɦɟɧɬɭ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɨɝɢɛɚɸɳɢɯ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ. ɉɨ 
ɝɪɚɮɢɤɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɲɢɮɪɨɜɤɚ ɯɚɪɚɤɬɟɪɧɵɯ ɜɪɟɦɟɧɧɵɯ ɬɨɱɟɤ ɚɦɩɥɢɬɭɞ ɫɢɝɧɚɥɚ. 
ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɫɨɫɬɚɜɥɟɧɢɟ ɷɬɚɥɨɧɨɜ ɨɝɢɛɚɸɳɢɯ ɞɥɹ ɢɫɩɪɚɜɧɵɯ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɯ ɞɢɡɟɥɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫ 
ɡɚɧɟɫɟɧɢɟɦ ɢɯ ɜ ɛɚɡɭ ɞɚɧɧɵɯ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɮɚɤɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɨɰɟɧɤɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɧɚ ɦɨɦɟɧɬ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ Д1,2Ж.   

Ɉɰɟɧɤɚ ɮɨɪɦɵ ɨɝɢɛɚɸɳɢɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɩɪɨɰɟɞɭɪɵ: 

1) ȼɵɹɜɥɟɧɢɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɬ.ɟ. ɩɨɜɬɨɪɟɧɢɹ ɮɨɪɦɵ ɫɢɝɧɚɥɚ ɧɚ ɩɟɪɢɨɞɟ ɨɛɨɪɨɬɚ 
ɜɚɥɚ (0,1 ɫ) ɢɥɢ ɧɚ ɩɟɪɢɨɞɟ  ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɞɢɡɟɥɹ (ɪɚɜɧɨɝɨ ɞɜɭɦ ɩɟɪɢɨɞɚɦ  ɨɛɨɪɨɬɚ ɜɚɥɚ 
0,2 ɫɟɤɭɧɞɵ). 

2) ɍɫɪɟɞɧɟɧɢɟ ɡɚɩɢɫɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɩɟɪɢɨɞɟ ɨɛɨɪɨɬɚ ɜɚɥɚ ɢɥɢ ɪɚɛɨɱɟɝɨ ɯɨɞɚ. 
3) ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɭɫɪɟɞɧɟɧɧɨɣ ɨɝɢɛɚɸɳɟɣ ɜ ɩɨɥɹɪɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ. 
Ɉɬɫɭɬɫɬɜɢɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɦɨɠɟɬ ɝɨɜɨɪɢɬɶ ɨ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ 

ɪɚɛɨɱɢɯ ɰɢɥɢɧɞɪɨɜ ɢɥɢ ɞɢɡɟɥɹ ɜ ɰɟɥɨɦ Д3Ж. Ɉɬɫɭɬɫɬɜɢɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɜ ɨɬɞɟɥɶɧɵɯ 
ɫɥɭɱɚɹɯ, ɟɫɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟ ɜɵɹɜɥɟɧɵ ɨɬɤɥɨɧɟɧɢɹ ɞɪɭɝɢɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ (ɛɨɥɶɲɢɟ ɪɚɡɦɚɯ ɫɢɝɧɚɥɚ, ɋɄɁ ɢɥɢ ɩɢɤ-ɮɚɤɬɨɪ, ɩɨɜɵɲɟɧɧɚɹ ɚɦɩɥɢɬɭɞɚ 
ɱɚɫɬɨɬɧɵɯ ɩɨɥɨɫ ɜ ɫɩɟɤɬɪɟ), ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɧɟɤɨɪɪɟɤɬɧɨ ɫɧɹɬɨɦ ɫɢɝɧɚɥɟ. Ɉɬɤɥɨɧɟɧɢɟ 
ɨɬ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɮɨɪɦɟ ɨɝɢɛɚɸɳɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɩɨɥɹɪɧɵɯ 
ɤɨɨɪɞɢɧɚɬɚɯ. ɇɟɱɟɬɤɚɹ ɮɨɪɦɚ, ɩɪɢɛɥɢɠɟɧɢɟ ɮɨɪɦɵ ɤ ɨɤɪɭɠɧɨɫɬɢ ɝɨɜɨɪɢɬ ɨ ɬɨɣ ɢɥɢ 
ɢɧɨɣ ɫɬɟɩɟɧɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɛɨɬɵ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ. 

ɂɡɦɟɪɟɧɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɫɩɟɤɬɪɚɥɶɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɨɰɟɧɨɱɧɵɯ ɤɪɢɬɟɪɢɟɜ ɢ ɜɵɹɜɥɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ, ɬɚɤɠɟ 
ɡɚɧɨɫɹɬɫɹ ɜ ɩɪɨɬɨɤɨɥɵ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɊȾɗɋ. 

Ɇɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɭɝɥɭɛɥɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ 
ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɪɟɦɟɧɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɬɨɱɧɟɧɢɹ 
ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ Д3,4Ж. ɋɩɟɤɬɪɵ ɮɚɤɬɢɱɟɫɤɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ 
ɫɢɝɧɚɥɚ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɫ ɩɪɟɞɵɞɭɳɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ, 
ɡɚɧɟɫɟɧɧɵɦɢ ɜ ɷɥɟɤɬɪɨɧɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ, ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɬɟɧɞɟɧɰɢɣ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɡɦɟɧɟɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɊȾɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɚɦɩɥɢɬɭɞɧɨ-ɱɚɫɬɨɬɧɨɝɨ ɫɩɟɤɬɪɚ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ 
ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɨɬɤɥɨɧɟɧɢɹ ɜ ɫɩɟɤɬɪɟ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɫɢɝɧɚɥɨɜ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɨɩɨɪɧɵɦɢ ɫɩɟɤɬɪɚɦɢ (ɦɚɫɤɚɦɢ), ɩɨɥɭɱɟɧɧɵɦɢ ɞɥɹ ɚɧɚɥɨɝɢɱɧɨɝɨ ɛɟɡɞɟɮɟɤɬɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɞɢɡɟɥɹ ɬɢɩɚ 12ZV40 ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜ 
ɫɩɟɤɬɪɟ ɟɝɨ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɢɡɦɟɪɟɧɧɨɝɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɨɜɵɲɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɜ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɨɬɧɵɯ ɩɨɥɨɫɚɯ: 60-80; 270-380; 1300-1800; 

2500-3500; 4300-5300; 5700-8600 Ƚɰ. Ɂɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞ ɜ ɞɚɧɧɵɯ ɩɨɥɨɫɚɯ ɡɚɧɨɫɹɬɫɹ ɜ 
ɮɨɪɦɭɥɹɪ. ɋɩɟɤɬɪɵ ɫɢɝɧɚɥɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɬɨɱɤɚɯ ɨɛɫɥɟɞɭɟɦɵɯ 
ɞɢɡɟɥɟɣ, ɫɪɚɜɧɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɜ ɬɢɩɨɜɨɣ ɝɪɭɩɩɟ 
ɨɬɞɟɥɶɧɵɯ ɚɦɩɥɢɬɭɞ ɱɚɫɬɨɬɧɵɯ ɩɨɥɨɫ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɚɛɨɬɟ ɞɟɬɚɥɟɣ, 
ɜɛɥɢɡɢ ɤɨɬɨɪɵɯ ɛɵɥ ɢɡɦɟɪɟɧ ɫɢɝɧɚɥ. ɉɨɹɜɥɟɧɢɟ ɜ ɫɩɟɤɬɪɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ, ɚ ɬɚɤɠɟ  ɛɨɤɨɜɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɢ ―ɝɨɪɛɨɜ ɛɟɥɨɝɨ ɲɭɦɚ‖  ɜ 
ɢɫɫɥɟɞɭɟɦɵɯ ɩɹɬɢ ɱɚɫɬɨɬɧɵɯ ɩɨɥɨɫɚɯ ɬɚɤɠɟ ɭɤɚɡɵɜɚɸɬ ɧɚ ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɚɛɨɬɟ 



72  ȺȻɂȾɈȼȺ ɢ ɞɪ. 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 2(19) 2016 

ɞɟɬɚɥɟɣ, ɜɛɥɢɡɢ ɤɨɬɨɪɵɯ ɛɵɥ ɢɡɦɟɪɟɧ ɫɢɝɧɚɥ.  
ɋɨɫɬɚɜɥɟɧɢɟ ɫɩɟɤɬɪɚɥɶɧɵɯ ɦɚɫɨɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɢɫɩɪɚɜɧɵɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɯ ɞɢɡɟɥɟɣ ɢ  ɡɚɧɟɫɟɧɢɟ ɢɯ ɜ ɛɚɡɭ ɞɚɧɧɵɯ 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ  ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ ɫ ɨɰɟɧɤɨɣ ɮɚɤɬɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɚ ɦɨɦɟɧɬ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ Д4Ж. 

Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɊȾɗɋ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ  ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɛɚɡɟ 
ɞɚɧɧɵɯ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɪɚɜɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɫɢɝɧɚɥɚ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɚ  
ɷɬɢ  ɩɚɪɚɦɟɬɪɵ  ɞɥɹ  ɢɫɩɪɚɜɧɵɯ ɨɞɧɨɬɢɩɧɵɯ ɞɢɡɟɥɟɣ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ 
ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɧɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɵ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɨɰɟɧɤɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɭɬɺɦ ɫɪɚɜɧɟɧɢɹ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɨɥɹɦɢ ɞɨɩɭɫɤɨɜ ɧɚ ɷɬɢ ɠɟ 
ɩɚɪɚɦɟɬɪɵ. 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ȼɂɌɂ ɇɂəɍ ɆɂɎɂ 
ɩɪɨɜɟɞɟɧ ɩɨɥɧɵɣ ɪɚɫɱɟɬ ɢ ɚɧɚɥɢɡ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɦ 
ɫɢɝɧɚɥɚɦ ɞɥɹ ɤɚɠɞɨɣ ɭɫɬɚɧɨɜɤɢ  ɩɪɢ ɟɺ ɪɚɛɨɬɟ ɧɚ ɦɨɳɧɨɫɬɢ. ɇɚɛɥɸɞɚɥɨɫɶ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɭɪɨɜɧɟɣ ɜɢɛɪɚɰɢɢ ɧɚ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɬɨɱɤɚɯ 
ɞɜɭɯ ɞɢɡɟɥɟɣ (ɫɦ. ɬɚɛɥɢɰɵ 1-3).  

 

 
 

 

 

№ 
ɩ/ɩ 

ɫɬɨ-

ɪɨɧɚ 

2ɊȾɗɋ-2 ɫɬɨ-

ɪɨɧɚ 

2ɊȾɗɋ-3  № 
ɩ/ɩ 

ɫɬɨ-

ɪɨɧɚ 

2ɊȾɗɋ-2 ɫɬɨ-

ɪɨɧɚ 

2ɊȾɗɋ-3 
ɬɨɱɤɚ ɋɄɁ ɬɨɱɤɚ ɋɄɁ ɬɨɱɤɚ ɋɄɁ ɬɨɱɤɚ ɋɄɁ 

1 

ɩɪ
ɚɜ

ɚɹ
 

1 26 

ɩɪ
ɚɜ

ɚɹ
 1 26,34 1 

ɩɪ
ɚɜ

ɚɹ
 

1 18,8 
ɩɪ

ɚɜ
ɚɹ

 1 15,82 
2 2 17,34 2 17,4 2 2 20,15 2 17,34 
3 3 23 3 22,94 3 3 20,27 3 18,8 
4 4 16,72 4 16,62  4 4 13,22 4 13,07 
5 5 35 

ɥɟ
ɜɚ

ɹ 1 12,4  5    

ɥɟ
ɜɚ

ɹ 1 21,51 
6 6 29 2 14,69 6    2 17,76 
7 7 21 3 20,93  7    3 18,68 
8 8 12,5 4 6,128 8    4 12,87 
 

Ɍɚɛɥɢɰɚ 3. – ɍɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɧɚ ɛɥɨɤɟ 

 
№ 
ɩ/ɩ 

ɋɬɨ-

ɪɨɧɚ 

ɇɚɩɪɚɜɥɟɧɢɟ 2ɊȾɗɋ-2 ɋɬɨ-

ɪɨɧɚ 

2ɊȾɗɋ-3 

ɬɨɱɤɚ ɋɄɁ ɬɨɱɤɚ ɋɄɁ 

1 

ɩɪ
ɚɜ

ɚɹ
 

ɩɪɨɞɨɥɶɧɨ 1 12,41 

ɩɪ
ɚɜ

ɚɹ
 1 13,98 

2 ɜɟɪɬɢɤɚɥɶɧɨ 2 14,72 2 19,21 

3 ɩɨɩɟɪɟɱɧɨ 3 20,89 3 21,68 

4 ɜɟɪɬɢɤɚɥɶɧɨ     4 18 

5 ɩɨɩɟɪɟɱɧɨ  5 20,49 

ɥɟ
ɜɚ

ɹ 

1 20,14 

6 ɜɟɪɬɢɤɚɥɶɧɨ 6 11,93 2 20,81 

7 ɩɨɩɟɪɟɱɧɨ 7 11,72 3 24,19 

8 ɩɪɨɞɨɥɶɧɨ     4 23,71 

 

ɉɨ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɫɢɝɧɚɥɚɦ ɞɥɹ 2ɊȾɗɋ-2 ɢ 2ɊȾɗɋ-3 ɩɪɢ ɢɯ ɪɚɛɨɬɟ ɧɚ ɦɨɳɧɨɫɬɢ 
ɜ ɩɚɪɚɥɥɟɥɶ ɫ ɫɟɬɶɸ (N=5 Ɇȼɬ)  ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɬɟɪɦɨɝɪɚɦɦɵ. ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ 
max ɢ min ɬɟɦɩɟɪɚɬɭɪɵ ɨɞɧɨɢɦɟɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɚɝɪɟɝɚɬɨɜ ɞɢɡɟɥɹ. 

Ɍɚɛɥɢɰɚ 2. – ɍɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɧɚ ɌɇȼȾ Ɍɚɛɥɢɰɚ 1. – ɍɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɧɚ 
ɩɨɩɟɪɟɱɧɨɣ ɚɧɤɟɪɧɨɣ 

 ɫɜɹɡɢ 
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Ɉɫɬɨɜ ɞɢɡɟɥɹ. Ⱥɧɚɥɢɡɢɪɭɹ ɪɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɨɫɬɨɜɚ ɞɢɡɟɥɹ ɪɚɫɩɪɟɞɟɥɟɧɨ ɪɚɜɧɨɦɟɪɧɨ: ɦɚɯ. ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ ɡɚɦɟɪɟɧɧɚɹ ɧɚ  ɫɦɨɬɪɨɜɵɯ ɥɸɱɤɚɯ ɨɫɬɨɜɚ ɞɢɡɟɥɹ ɫɨɫɬɚɜɥɹɟɬ 3,5 ɢ 2.0 ɨɋ, 
ɬ.ɟ ɨɬɫɭɬɫɬɜɭɸɬ ɥɨɤɚɥɶɧɵɟ ɦɟɫɬɚ ɫ ɪɟɡɤɨ ɜɵɪɚɠɟɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜ 
ɨɬɞɟɥɶɧɵɯ ɭɡɥɚɯ ɢ ɦɟɯɚɧɢɡɦɚɯ ɫɨɩɪɹɝɚɟɦɵɯ ɫ ɨɫɬɨɜɨɦ ɞɢɡɟɥɹ ɢɥɢ ɧɚɯɨɞɹɳɢɟɫɹ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɧɟɝɨ. ɂ ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ, ɨɞɢɧɚɤɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɸɱɤɨɜ ɨɫɬɨɜɚ ɞɢɡɟɥɹ, ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɫɩɪɚɜɧɭɸ ɪɚɛɨɬɭ  
ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ Д5Ж.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ, ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɝɪɚɞɢɟɧɬɵ ɢ 
ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɜɵɯ ɩɨɥɟɣ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɡɟɥɹ, ɩɪɢ ɪɚɛɨɬɟ ɟɝɨ 
ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɧɚɯɨɞɹɬɫɹ ɜ ɛɟɡɨɩɚɫɧɵɯ ɩɪɟɞɟɥɚɯ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɧɨɪɦɚɬɢɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɪɚɛɨɬɵ ɞɢɡɟɥɹ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ ɤɨɧɬɪɨɥɢɪɨɜɚɥɢɫɶ ɩɨ ɲɬɚɬɧɵɦ ɩɪɢɛɨɪɚɦ ɢ 
ɤɨɫɜɟɧɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɜɵɩɭɫɤɧɵɯ ɩɚɬɪɭɛɤɚɯ ɤɚɠɞɨɝɨ ɰɢɥɢɧɞɪɚ, ɬ.ɤ. 
ɜɵɯɥɨɩɧɵɟ ɩɚɬɪɭɛɤɢ ɢɦɟɸɬ ɬɟɩɥɨɢɡɨɥɹɰɢɸ, ɡɚɦɟɪɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɛɭɞɟɬ 
ɡɚɧɢɠɟɧɚ (ɫɦ. ɪɢɫ. 1). Ⱥɧɚɥɢɡ ɬɟɦɩɟɪɚɬɭɪ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ  ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ ɜɫɟɯ ɰɢɥɢɧɞɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɨɩɭɫɬɢɦɵɦ 
ɡɧɚɱɟɧɢɹɦ, ɛɥɢɡɤɢ ɤ   ɡɧɚɱɟɧɢɹɦ «ɉɪɨɬɨɤɨɥɚ ɡɚɜɨɞɫɤɢɯ ɢɫɩɵɬɚɧɢɣ». Ɋɚɡɧɨɫɬɢ 
ɬɟɦɩɟɪɚɬɭɪ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɨ ɰɢɥɢɧɞɪɚɦ ɬɚɤɠɟ ɧɚɯɨɞɹɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ 
ɩɪɟɞɟɥɚɯ.(46 ɢ 43 °ɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 2ɊȾɗɋ-2 ɢ 2ɊȾɗɋ-3) ɩɪɢ Ɇɚɯ ɞɨɩɭɫɬɢɦɨɣ 
ɪɚɡɧɨɫɬɢ 120 °ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɵɩɭɫɤɧɨɝɨ ɩɚɬɪɭɛɤɚ 1-ɝɨ ɩɪɚɜɨɝɨ ɰɢɥɢɧɞɪɚ ɞɢɡɟɥɹ 
2ɊȾɗɋ-3 ɪɚɜɧɚɹ 236ɝɪ. ɋɱɢɬɚɟɦ, ɡɚɦɟɪɟɧɚ ɧɟɤɨɪɪɟɤɬɧɨ, ɬɚɤ ɤɚɤ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 1-ɝɨ ɩɪɚɜɨɝɨ ɰɢɥɢɧɞɪɚ ɧɚɯɨɞɹɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ 
ɩɪɟɞɟɥɚɯ.  

 

  
 

 ɚ) ɛ) 
 

Ɋɢɫ. 1. – ȼɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ 6-ɝɨ ɰɢɥɢɧɞɪɚ ɩɪɚɜɚɹ ɫɬɨɪɨɧɚ: 
ɚ – 2ɊȾɗɋ-3; ɛ – 2ɊȾɗɋ-3 

 

Ɍɚɛɥɢɰɚ 4. – Max ɢ Min ɬɟɦɩɟɪɚɬɭɪɵ ɨɞɧɨɢɦɟɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɚɝɪɟɝɚɬɨɜ ɞɢɡɟɥɹ 

№ 
ɩ/ɩ 

Ɍɨɱɤɚ ɡɚɦɟɪɚ ɬɟɦɩɟɪɚɬɭɪɵ 2ɊȾɗɋ-2 2ɊȾɗɋ-3 
Max/ 

Min  

ɬɟɦɩɟɪɚɬɭɪɚ 

Max-

Min 

Max/ 

Min 

ɬɟɦɩɟɪɚɬɭɪɚ 

Max-

Min 

1 ɋɦɨɬɪɨɜɵɟ ɥɸɱɤɢ ɤɚɪɬɟɪɚ ɞɢɡɟɥɹ 
73.3 

3.5 
76 

2 
69.8 74 

2 

 
ȼɵɯɥɨɩɧɵɟ ɩɚɬɪɭɛɤɢ ɰɢɥɢɧɞɪɨɜ 

366 
46 

366 
43 

320 323 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 

3 ɌɇȼȾ 
45 

6 
46 

3 
39 43 

4 ɇɚɜɟɫɧɨɣ ɧɚɫɨɫ ɦɚɫɥɚ 75 - 72 - 

5 
ɇɚɜɟɫɧɨɣ ɧɚɫɨɫ ɜɨɞɵ ɜɧɭɬɪɟɧɧɟɝɨ 
ɤɨɧɬɭɪɚ 

84.5 - 80 - 

6 
ɇɚɜɟɫɧɨɣ ɧɚɫɨɫ ɜɨɞɵ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɨɧɬɭɪɚ 

42 - 43 - 

7 Ɍɨɩɥɢɜɧɵɣ ɧɚɫɨɫ 33 - 39 - 

8 ɉɨɞɲɢɩɧɢɤ ɝɟɧɟɪɚɬɨɪɚ 48 - 50 - 

9 ɓɟɬɨɱɧɵɣ ɦɟɯɚɧɢɡɦ ɝɟɧɟɪɚɬɨɪɚ 57 - 61 - 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɪɩɭɫɨɜ ɌɇȼȾ. Ɂɚɦɟɪɵ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɪɩɭɫɨɜ ɌɇȼȾ 2ɊȾɗɋ-2:  

Ɇɚɯ=45°ɋ, Ɇin=39 °ɋ, Ɇɚɯ-Ɇin=6 °ɋ. 2ɊȾɗɋ-3: Ɇɚɯ=46 °ɋ, Ɇin=43 °ɋ, Ɇɚɯ-Ɇin=3°ɋ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨɛ ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɨɩɥɢɜɧɵɯ ɧɚɫɨɫɨɜ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɫɝɨɪɚɧɢɹ ɩɨ ɰɢɥɢɧɞɪɚɦ Pzmax=125 Pzmin=122, ɪɚɡɧɨɫɬɶ ɩɨ 
ɰɢɥɢɧɞɪɚɦ ɫɨɫɬɚɜɥɹɟɬ 3 ɤɝ/ɫɦ2

 ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɨɩɭɫɬɢɦɨɣ ɪɚɡɧɨɫɬɢ 6 ɤɝ/ɫɦ2
. 

Ɂɚɦɟɪɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɪɟɦɨɧɬɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɊɨȺɗɋ, ɲɬɚɬɧɵɦ ɩɪɢɛɨɪɨɦ  
(ɦɚɤɫɢɦɟɬɪ) ɩɨɫɬɚɜɥɹɟɦɵɦ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɞɢɡɟɥɟɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɯɨɠɞɟɧɢɟ 
ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɩɪɟɞɟɥɚɯ ɛɥɢɡɤɢɯ ɤ ɩɚɪɚɦɟɬɪɚɦ ɩɪɨɬɨɤɨɥɚ ɡɚɜɨɞɫɤɢɯ 
ɢɫɩɵɬɚɧɢɣ ɝɨɜɨɪɢɬ ɨ ɩɪɚɜɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɩɥɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɞɢɡɟɥɟ, ɩɨɥɧɨɬɟ 
ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ, ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɛɨɬɵ ɰɢɥɢɧɞɪɨɜ ɢ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɷɬɨɝɨ ɩɨɥɭɱɟɧɢɟ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɞɢɡɟɥɹ Д5Ж. 

Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɧɚɜɟɲɟɧɧɵɯ ɧɚ ɞɢɡɟɥɶ ɧɚɫɨɫɨɜ ɦɚɫɥɚ, ɜɨɞɵ ɜɧɭɬɪɟɧɧɟɝɨ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɨɧɬɭɪɨɜ ɢ ɬɨɩɥɢɜɚ ɬɚɤɠɟ ɧɚɯɨɞɹɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ, ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɬɟɦɩɟɪɚɬɭɪ ɫɜɨɢɯ ɪɚɛɨɱɢɯ ɫɪɟɞ, ɱɬɨ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɯ ɢɫɩɪɚɜɧɭɸ 
ɪɚɛɨɬɭ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɨɜ ɝɟɧɟɪɚɬɨɪɨɜ 2ɊȾɗɋ-2,3, ɚ ɬɚɤɠɟ ɢɯ 
ɳɟɬɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɧɟ ɩɪɟɜɵɲɚɸɬ ɡɧɚɱɟɧɢɣ ɨɛɨɡɧɚɱɟɧɧɵɯ ɜ ɬɟɯɧɢɤɨ-

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɝɟɧɟɪɚɬɨɪ. 
ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɮɚɤɬɢɱɟɫɤɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ 

ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɫɩɟɤɬɪɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɧɭɬɪɢ ɬɢɩɨɜɵɯ ɝɪɭɩɩ. 
ȼ ɬɢɩɨɜɵɟ ɝɪɭɩɩɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɞɥɹ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɬɨɱɟɤ 
ɨɛɫɥɟɞɭɟɦɵɯ ɞɢɡɟɥɟɣ, ɥɢɛɨ ɞɥɹ ɚɧɚɥɨɝɢɱɧɵɯ ɬɨɱɟɤ ɨɞɧɨɝɨ ɞɢɡɟɥɹ. ɇɚɛɥɸɞɚɥɨɫɶ 
ɫɯɨɞɫɬɜɨ ɫɩɟɤɬɪɨɜ ɫɢɝɧɚɥɨɜ, ɢɡɦɟɪɟɧɧɵɯ ɧɚ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɬɨɱɤɚɯ ɞɜɭɯ ɞɢɡɟɥɟɣ, ɩɪɢ 
ɷɬɨɦ ɫɩɟɤɬɪɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɫɢɝɧɚɥɚɦ ɧɚ ɞɪɭɝɢɯ ɬɨɱɤɚɯ, ɹɜɧɨ ɨɬɥɢɱɚɸɬɫɹ (ɫɦ. ɪɢɫ. 2). 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɮɨɪɦɵ ɨɝɢɛɚɸɳɢɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. ɉɨ ɫɢɝɧɚɥɚɦ, 
ɢɡɦɟɪɟɧɧɵɦ ɧɚ ɚɧɤɟɪɧɵɯ ɫɜɹɡɹɯ ɢ ɛɥɨɤɚɯ ɞɢɡɟɥɟɣ, ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɭɫɪɟɞɧɟɧɧɵɟ 
ɨɝɢɛɚɸɳɢɟ ɜ ɜɟɤɬɨɪɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ. ɇɚɛɥɸɞɚɥɨɫɶ ɫɯɨɞɫɬɜɨ ɨɝɢɛɚɸɳɢɯ ɫɢɝɧɚɥɨɜ, 
ɢɡɦɟɪɟɧɧɵɯ ɧɚ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɬɨɱɤɚɯ ɞɜɭɯ ɞɢɡɟɥɟɣ, ɩɪɢ ɷɬɨɦ ɨɝɢɛɚɸɳɢɟ, ɩɨɥɭɱɟɧɧɵɟ 
ɩɨ ɫɢɝɧɚɥɚɦ ɧɚ ɞɪɭɝɢɯ ɬɨɱɤɚɯ, ɹɜɧɨ ɨɬɥɢɱɚɸɬɫɹ (ɫɦ. ɪɢɫ. 3). 

Ⱦɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ 
ɢ ɬɟɩɥɨɜɢɡɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 20.05.2015 ɢ 15.06.2015 ɭɫɬɚɧɨɜɤɢ 2ɊȾɗɋ-2 ɢ 2ɊȾɗɋ-3  

ɊɨȺɗɋ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɡɧɚɧɵ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɪɢɝɨɞɧɵɦɢ ɤ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦ  ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɧɟɪɝɨɛɥɨɤɚ 2. 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɜɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɷɬɚɥɨɧɨɜ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦɢ 
ɢɡɦɟɪɟɧɢɹɦɢ. Ɉɫɨɛɟɧɧɨɫɬɢ ɫɢɝɧɚɥɨɜ, ɜɵɹɜɥɟɧɧɵɟ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ  
ɬɨɱɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɭɞɭɬ ɭɱɬɟɧɵ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɦɟɬɨɞɢɤɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɞɢɡɟɥɹ ɤɨɧɫɬɪɭɤɰɢɢ 12ZV40.   



 ȼɂȻɊɈȺɄɍɋɌɂɑȿɋɄɂɃ ɆɈɇɂɌɈɊɂɇȽ 75 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 2(19) 2016 
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Abstract – BACKGROUND In 2015 measurement of vibration level and thermovision control 

was carried out for technical condition assessment of two diesel-generator installations of the 

Rostov NPP. 

METHODS Basic provisions of a diagnosing technique of technical condition, including use of 

masks of vibroacoustic signal ranges are given in work. The equipment condition is estimated as in 

temperature as vibration parameters. 

RESULTS Diagnosing has shown that installations 2RDES-2 and 2RDES-3 of the Rostov NPP 

can be recognized efficient and functionally suitable for further operation as a part of power unit 

№ 2 security systems by results of  acoustic signal measurement and thermovision control 

(5/20/2015 and 6/15/2015). 
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ȼ ɪɚɛɨɬɟ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɰɟɧɧɨɫɬɢ Ƚɨɫɤɨɪɩɨɪɚɰɢɢ «Ɋɨɫɚɬɨɦ» ɧɚ ɩɪɟɞɦɟɬ ɦɨɬɢɜɚɰɢɢ ɤ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɪɚɛɨɬɧɢɤɨɜ ɚɬɨɦɧɨɣ ɨɬɪɚɫɥɢ. Ɉɩɪɟɞɟɥɟɧɧɵɣ 
ɨɬɪɚɫɥɶɸ ɩɨɞɯɨɞ ɤ ɜɧɟɞɪɟɧɢɸ ɰɟɧɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɟɣ ɬɟɧɞɟɧɰɢɟɣ ɪɚɡɜɢɬɢɹ 
ɦɨɬɢɜɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɤɚɤ ɪɟɚɥɢɡɚɰɢɢ ɢɯ 
ɫɨɰɢɨɤɭɥɶɬɭɪɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ «ɫɢɬɭɚɰɢɣ 
ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ».  
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ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 20.05.2016 ɝ. 

 

ɐɟɧɧɨɫɬɢ ɢ ɰɟɧɧɨɫɬɧɵɟ ɨɪɢɟɧɬɚɰɢɢ ɱɟɥɨɜɟɤɚ ɜɫɟɝɞɚ ɹɜɥɹɥɢɫɶ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɜɚɠɧɵɯ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɢɥɨɫɨɮɢɢ, ɷɬɢɤɢ, ɫɨɰɢɨɥɨɝɢɢ ɢ ɩɫɢɯɨɥɨɝɢɢ ɧɚ ɜɫɟɯ 
ɷɬɚɩɚɯ ɢɯ ɫɬɚɧɨɜɥɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɤɚɤ ɨɬɞɟɥɶɧɵɯ ɨɬɪɚɫɥɟɣ ɡɧɚɧɢɹ. Ɇ.ɋ. əɧɢɰɤɢɣ ɜ 
ɫɜɨɟɣ ɪɚɛɨɬɟ «ɐɟɧɧɨɫɬɧɵɟ ɨɪɢɟɧɬɚɰɢɢ ɥɢɱɧɨɫɬɢ ɤɚɤ ɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ», ɜ ɨɛɳɟɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɡɜɢɬɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɰɟɧɧɨɫɬɹɯ ɢ ɰɟɧɧɨɫɬɧɵɯ 
ɨɪɢɟɧɬɚɰɢɹɯ ɥɢɱɧɨɫɬɢ, ɨɬɦɟɱɚɥ, ɱɬɨ ББ ɜɟɤ ɜɵɜɟɥ ɩɪɨɛɥɟɦɭ ɨɫɦɵɫɥɟɧɢɹ ɰɟɧɧɨɫɬɟɣ 
ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɛɵɬɢɹ ɧɚ ɩɟɪɜɵɣ ɩɥɚɧ ɧɚɭɱɧɨɝɨ ɩɨɡɧɚɧɢɹ, ɨɡɧɚɦɟɧɨɜɚɜ, ɬɟɦ ɫɚɦɵɦ, 

ɫɨɜɪɟɦɟɧɧɵɣ ɚɤɫɢɨɥɨɝɢɱɟɫɤɢɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ Д1Ж. Ʉɪɨɦɟ ɬɨɝɨ, ɜ 
ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɨɣ ɫɨɰɢɨɥɨɝɢɢ Ⱥ. ɓɸɰɚ ɨɬɤɪɵɜɚɟɬɫɹ ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɣ ɪɚɤɭɪɫ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɢɩɨɜ ɞɟɣɫɬɜɢɣ ɢ ɬɢɩɨɜ ɥɢɱɧɨɫɬɢ, ɫɬɪɭɤɬɭɪ ɩɨɜɫɟɞɧɟɜɧɨɝɨ ɦɵɲɥɟɧɢɹ, 
ɩɨɫɬɢɠɟɧɢɹ ɫɦɵɫɥɚ ɞɟɣɫɬɜɢɣ ɫɩɟɰɢɚɥɢɫɬɚ ɤɚɤ «ɞɟɣɫɬɜɭɸɳɟɝɨ ɥɢɰɚ, 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɝɨ ɫ ɧɢɦ ɩɚɪɬɧɟɪɚ, ɫ ɤɨɬɨɪɵɦ ɨɧ ɢɦɟɟɬ ɨɛɳɢɣ ɧɚɛɨɪ ɰɟɥɟɣ ɢ 
ɪɟɥɟɜɚɧɬɧɨɫɬɟɣ» Д2Ж. 

XXI ɜɟɤ ɜɵɞɟɥɢɥ ɩɪɨɛɥɟɦɭ ɨɫɦɵɫɥɟɧɢɹ ɰɟɧɧɨɫɬɟɣ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɫɮɟɪɟ: ɜ 
ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɤɭɥɶɬɭɪɟ, ɜ ɤɨɞɟɤɫɚɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɷɬɢɤɢ, ɤɨɪɩɨɪɚɬɢɜɧɵɯ 
ɰɟɧɧɨɫɬɹɯ.  

Ʉɚɤ ɨɬɦɟɱɚɸɬ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, «ɨɫɨɛɟɧɧɨɫɬɶ ɬɚɤɨɝɨ ɪɨɞɚ 
ɰɟɧɧɨɫɬɟɣ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɫɨɡɧɚɬɟɥɶɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɥɭɱɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɧɨɪɦɚɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɪɚɡɧɵɯ ɫɮɟɪɚɯ ɠɢɡɧɢ ɥɸɞɟɣ, ɝɨɫɭɞɚɪɫɬɜ, ɱɟɥɨɜɟɱɟɫɬɜɚ, ɚ 
ɬɨɱɧɟɟ – ɜ ɢɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɯ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ». ɂ ɷɬɨ ɨɱɟɧɶ ɜɚɠɧɨ, ɬɚɤ ɤɚɤ 
«ɢɦɟɧɧɨ ɛɥɚɝɨɞɚɪɹ ɢɦ ɬɨɥɶɤɨ ɢ ɦɨɝɭɬ ɛɵɬɶ ɰɟɧɧɨɫɬɢ ɨɫɨɛɨɝɨ ɪɨɞɚ – ɰɟɧɧɨɫɬɢ 
ɞɟɣɫɬɜɢɣ, ɩɨɫɬɭɩɤɨɜ, ɩɨɜɟɞɟɧɢɹ, ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ, ɝɨɫɭɞɚɪɫɬɜ, ɱɟɥɨɜɟɱɟɫɬɜɚ, 
ɰɟɧɧɨɫɬɢ ɤɚɤ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɷɬɢɯ ɥɭɱɲɢɯ ɩɪɟɞɩɢɫɚɧɢɣ» Д3Ж. 
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Ɉɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫɨɦ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɨ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɟ ɹɜɥɹɥɚɫɶ 
ɞɢɧɚɦɢɤɚ ɦɨɬɢɜɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɜ ɢɧɧɨɜɚɰɢɨɧɧɨɦ 
ɩɪɨɰɟɫɫɟ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɬɚɤɨɦ ɪɟɠɢɦɟ. ɉɪɢɦɟɪɨɦ 
ɬɨɦɭ ɫɥɭɠɚɬ ɰɟɧɧɨɫɬɢ Ƚɨɫɤɨɪɩɨɪɚɰɢɢ «Ɋɨɫɚɬɨɦ», ɤɨɬɨɪɵɟ ɩɪɨɹɜɥɹɸɬɫɹ ɜ «ɩɨɜɟɞɟɧɢɢ, 
ɤɨɝɞɚ ɝɨɬɨɜɧɨɫɬɶ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɤɨɧɤɪɟɬɧɵɯ ɞɟɣɫɬɜɢɹɯ», ɮɨɪɦɢɪɭɸɬ ɤɨɪɩɨɪɚɬɢɜɧɭɸ 
ɤɭɥɶɬɭɪɭ, ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤ ɩɪɢɧɹɬɨ ɢ ɤɚɤ ɧɟ ɩɪɢɧɹɬɨ ɞɟɣɫɬɜɨɜɚɬɶ ɜ ɤɨɦɩɚɧɢɢ, ɢ 
«ɩɨɡɜɨɥɹɸɬ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɧɟɬ ɢɧɫɬɪɭɤɰɢɣ» Д4Ж. 

ȼ ɨɞɧɨɣ ɢɡ ɬɟɨɪɢɣ ɦɨɬɢɜɚɰɢɢ (ɆɚɤɄɥɟɥɥɚɧɞɚ) ɞɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɦɨɬɢɜɚɰɢɹ 
ɱɟɥɨɜɟɤɚ ɤ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɜɚɠɧɵɦɢ ɹɜɥɹɸɬɫɹ ɞɥɹ 
ɧɟɝɨ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɞɨɫɬɢɠɟɧɢɹɯ, ɜɨ ɜɥɢɹɧɢɢ ɢ ɜ ɫɨɭɱɚɫɬɢɢ. ɂɦɟɧɧɨ ɨɧɢ ɨɩɪɟɞɟɥɹɸɬ 
ɟɝɨ ɩɨɜɟɞɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, ɩɨɛɭɠɞɚɹ ɩɪɢɥɚɝɚɬɶ ɭɫɢɥɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ ɧɚɡɜɚɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ. ɍɱɟɧɵɣ ɫɱɢɬɚɟɬ ɢɯ ɩɪɢɨɛɪɟɬɟɧɧɵɦɢ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɚɡɥɢɱɧɵɯ ɠɢɡɧɟɧɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜ, ɚ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɥɢɹɬɶ ɤɚɤ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɬɢɯ ɩɨɬɪɟɛɧɨɫɬɟɣ, ɬɚɤ ɢ ɜɵɡɜɚɧɧɨɟ 
ɢɦɢ ɩɨɜɟɞɟɧɢɟ. Ⱦɥɹ ɩɨɞɛɨɪɚ ɫɩɨɫɨɛɚ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɝɥɚɫɧɨ ɞɚɧɧɨɣ ɬɟɨɪɢɢ ɜɚɠɧɨ 
ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɨɫɨɛɟɧɧɨɫɬɢ ɞɜɭɯ ɜɢɞɨɜ ɦɨɬɢɜɚɰɢɣ: ɦɨɬɢɜɚɰɢɹ ɤ ɞɨɫɬɢɠɟɧɢɸ 
ɭɫɩɟɯɚ ɢ ɦɨɬɢɜɚɰɢɹ ɢɡɛɟɝɚɧɢɹ ɧɟɭɞɚɱ. Ɇɨɬɢɜɚɰɢɹ ɤ ɞɨɫɬɢɠɟɧɢɸ ɭɫɩɟɯɚ 
ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɪɟɢɦɭɳɟɫɬɜ ɢ ɩɨɨɳɪɟɧɢɣ. Ɉɧɚ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɬɜɨɪɱɟɫɤɨɦɭ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɛɨɬɟ, ɛɨɥɟɟ ɩɨɥɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɨɬɟɧɰɢɚɥɚ ɪɚɛɨɬɧɢɤɚ ɢ 
ɜɵɡɵɜɚɟɬ ɚɤɬɢɜɧɨɟ ɩɨɜɟɞɟɧɢɟ. Ɇɨɬɢɜɚɰɢɹ ɤ ɢɡɛɟɝɚɧɢɸ ɧɟɭɞɚɱ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚɤɚɡɚɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɨɫɬɭ ɨɫɬɨɪɨɠɧɨɫɬɢ, ɫɤɨɜɚɧɧɨɫɬɢ, 
ɞɟɦɨɛɢɥɢɡɢɪɭɸɳɟɦɭ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɟɩɹɬɫɬɜɢɹɦ, ɨɝɪɚɧɢɱɟɧɢɸ ɬɜɨɪɱɟɫɤɢɯ 
ɩɪɨɹɜɥɟɧɢɣ ɪɚɛɨɬɧɢɤɚ, ɜɵɡɵɜɚɟɬ ɛɟɡɵɧɢɰɢɚɬɢɜɧɨɟ ɩɨɜɟɞɟɧɢɟ. 

ɂɦɟɧɧɨ ɷɬɨ ɢ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɝɨɜɨɪɢɬɶ ɨ ɐɟɧɧɨɫɬɹɯ ȽɄ Ɋɨɫɚɬɨɦ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 
ɫɨɛɨɣ ɢɦɟɧɧɨ ɦɨɬɢɜɚɰɢɢ ɤ ɞɨɫɬɢɠɟɧɢɸ ɭɫɩɟɯɚ, ɤɚɤ ɨ ɦɨɬɢɜɢɪɭɸɳɟɦ ɮɚɤɬɨɪɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɨɬɪɚɫɥɢ. ɂɦɟɧɧɨ ɨɧɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɨɛɭɠɞɟɧɢɣ ɢ ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ 
(ɞɟɬɟɪɦɢɧɢɪɭɸɬ), ɧɚɩɪɚɜɥɹɸɬ ɢ ɪɟɝɭɥɢɪɭɸɬ ɩɪɨɰɟɫɫ ɩɨɜɵɲɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɪɚɛɨɬɧɢɤɨɜ ɟɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɜɢɞ ɜɧɭɬɪɟɧɧɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɩɪɢɧɹɬɢɟ ɢ ɭɫɜɨɟɧɢɟ (ɢɧɬɟɪɢɨɪɢɡɚɰɢɸ) ɜɧɟɲɧɢɯ, ɜ ɨɫɧɨɜɧɨɦ 
ɧɨɪɦɚɬɢɜɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ (ɤɨɪɩɨɪɚɬɢɜɧɵɯ) ɬɪɟɛɨɜɚɧɢɣ ɤ ɟɝɨ ɥɢɱɧɨɫɬɢ, ɤɚɤɨɜɵɦɢ ɢ 
ɹɜɥɹɸɬɫɹ ɐɟɧɧɨɫɬɢ Ƚɨɫɤɨɪɩɨɪɚɰɢɢ ɞɥɹ ɟɟ ɪɚɛɨɬɧɢɤɨɜ. 

Ɇɨɬɢɜɚɰɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ (Ɇɉɋɋ) 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɩɨɛɭɠɞɟɧɢɣ ɢ ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ 
ɞɟɬɟɪɦɢɧɢɪɭɸɬ, ɧɚɩɪɚɜɥɹɸɬ ɢ ɪɟɝɭɥɢɪɭɸɬ ɩɪɨɰɟɫɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɩɟɰɢɚɥɢɫɬɚ. Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɜɢɞ 
ɪɟɝɭɥɹɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɢ ɩɨ ɫɜɨɟɦɭ ɪɚɡɜɢɬɢɸ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɜɨɟɞɢɧɨ ɫɨɞɟɪɠɚɬɟɥɶɧɵɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɬɪɚɠɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɟɟ ɮɭɧɤɰɢɢ: ɩɨɛɭɠɞɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ, 
ɪɟɝɭɥɹɰɢɢ ɢ ɤɨɧɬɪɨɥɹ.  Ⱦɚɧɧɵɟ ɮɭɧɤɰɢɢ ɥɨɝɢɱɟɫɤɢ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɫ ɨɫɧɨɜɧɵɦɢ ɟɟ 
ɷɬɚɩɚɦɢ: ɦɨɬɢɜɚɰɢɹ ɫɚɦɨɩɨɡɧɚɧɢɹ, ɦɨɬɢɜɚɰɢɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ, 
ɦɨɬɢɜɚɰɢɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɫɚɦɨɤɨɧɬɪɨɥɹ. Ɍɨɥɶɤɨ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɢ ɩɨɥɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱ ɜɫɟɯ ɷɬɢɯ ɷɬɚɩɨɜ   ɩɪɢɜɨɞɢɬ ɤ ɢɫɤɨɦɨɦɭ 
ɪɟɡɭɥɶɬɚɬɭ – ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɚ, 
ɪɚɡɜɢɬɢɸ ɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɡɧɚɱɢɦɵɯ ɤɚɱɟɫɬɜ.  

ɉɟɪɟɯɨɞ ɨɬ ɭɡɤɨɣ ɜɪɟɦɟɧɧɨɣ ɫɮɟɪɵ ɞɟɣɫɬɜɢɹ ɩɨɛɭɠɞɟɧɢɣ ɤ 
ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ, ɤ ɚɜɬɨɧɨɦɧɨɦɭ ɦɨɬɢɜɭ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ, 
ɩɪɟɜɪɚɳɟɧɢɸ ɨɬɞɟɥɶɧɵɯ ɩɨɩɵɬɨɤ ɜ ɪɚɛɨɬɟ ɧɚɞ ɫɨɛɨɣ ɜ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɣ 
ɩɪɨɰɟɫɫ, ɨɛɪɚɡ ɦɵɲɥɟɧɢɹ ɫɩɟɰɢɚɥɢɫɬɚ ɢ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ Ɇɉɋɋ ɜ ɥɸɛɨɣ ɨɬɪɚɫɥɢ. 
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ɉɪɢ ɷɬɨɦ, ɢɫɬɨɱɧɢɤɨɦ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɧɟɲɧɢɟ ɮɚɤɬɨɪɵ ɜ ɜɢɞɟ: 
ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɩɟɰɢɚɥɢɫɬɭ, ɩɪɟɫɬɢɠɚ ɢ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɟɝɨ 
ɩɪɨɮɟɫɫɢɢ, ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɜ ɤɨɧɤɪɟɬɧɵɯ ɤɨɥɥɟɤɬɢɜɚɯ Д5Ж. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɦɟɧɧɨ ɐɟɧɧɨɫɬɢ, ɨɛɴɹɜɥɟɧɧɵɟ Ƚɨɫɤɨɪɩɨɪɚɰɢɟɣ, ɢ ɹɜɥɹɸɬɫɹ 
ɬɟɦ ɜɧɟɲɧɢɦ ɮɚɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɢ ɮɨɪɦɢɪɭɟɬ ɜɚɠɧɵɣ ɫɬɪɭɤɬɭɪɧɵɣ ɤɨɦɩɨɧɟɧɬ 
ɫɬɪɚɬɟɝɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɨɬɪɚɫɥɢ − 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɡɧɚɱɢɦɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɜɵɛɨɪɚ ɫɨɜɟɪɲɟɧɫɬɜɭɟɦɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɩɫɢɯɨɥɨɝɨ-

ɚɤɦɟɨɥɨɝɢɱɟɫɤɨɟ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɜ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɜ ɨɬɪɚɫɥɢ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ 
ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɪɚɛɨɬɧɢɤɨɜ. ɉɪɢ ɷɬɨɦ ɪɚɡɪɚɛɨɬɱɢɤɢ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ 
ɪɟɤɨɦɟɧɞɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛ 
ɨɬɧɨɲɟɧɢɢ ɱɟɥɨɜɟɤɚ ɤ ɬɟɦ ɢɥɢ ɢɧɵɦ ɤɨɦɩɟɬɟɧɰɢɹɦ ɪɟɤɨɦɟɧɞɭɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɦɨɞɚɥɶɧɨɫɬɟɣ: − «ɦɨɝɭ» («ɭɦɟɸ») ɤɚɤ ɢɧɬɟɝɪɚɥɶɧɭɸ 
ɫɚɦɨɨɰɟɧɤɢ ɜɥɚɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɡɧɚɧɢɹɦɢ, ɭɦɟɧɢɹɦɢ ɢ ɧɚɜɵɤɚɦɢ ɢɥɢ 
ɪɚɡɜɢɬɨɫɬɶ ɥɢɱɧɨɫɬɧɨ-ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɚɱɟɫɬɜ; «ɯɨɱɭ» ɤɚɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɫɬɪɟɦɥɟɧɢɹ ɱɟɥɨɜɟɤɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶɫɹ ɩɨ ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɨɩɢɪɚɸɳɭɸɫɹ ɧɚ 
ɥɢɱɧɨɫɬɧɵɟ ɢɧɬɟɪɟɫɵ ɢ ɫɤɥɨɧɧɨɫɬɢ; «ɧɚɞɨ» ɤɚɤ ɫɭɛɴɟɤɬɢɜɧɭɸ ɡɧɚɱɢɦɨɫɬɶ 
ɤɨɦɩɟɬɟɧɰɢɢ ɞɥɹ ɜɵɩɨɥɧɹɟɦɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Д6Ж. 

Ⱥɧɚɥɢɡ ɞɟɣɫɬɜɢɣ ȽɄ «Ɋɨɫɚɬɨɦ» ɩɨ ɜɧɟɞɪɟɧɢɸ ɐɟɧɧɨɫɬɟɣ Ƚɨɫɤɨɪɩɨɪɚɰɢɢ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɞɨɛɪɚɧɧɵɣ ɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɣ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ, ɧɚɛɨɪ 
ɰɟɧɧɨɫɬɟɣ Ƚɨɫɤɨɪɩɨɪɚɰɢɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɦɨɬɢɜɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɨɬɪɚɫɥɢ, ɬɚɤ ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ «ɩɟɪɟɯɨɞ ɨɬ 
ɚɦɨɪɮɧɨɣ ɨɞɧɨɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɵ ɩɨɛɭɠɞɟɧɢɣ ɤ ɫɥɨɠɧɨɣ, ɢɟɪɚɪɯɢɱɟɫɤɢ ɩɨɫɬɪɨɟɧɧɨɣ, 
ɱɟɪɟɡ ɩɪɨɰɟɫɫ ɢɧɬɟɪɪɢɨɪɢɡɚɰɢɢ, ɤɨɝɞɚ ɜ ɫɨɡɧɚɧɢɢ ɪɚɛɨɬɧɢɤɚ ɨɬɪɚɠɚɸɬɫɹ ɞɜɚ ɫɨɫɬɨɹɧɢɹ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ: ɧɚɥɢɱɧɨɟ ɢ ɠɟɥɚɟɦɨɟ, ɩɪɨɬɢɜɨɪɟɱɢɜɨɟ ɟɞɢɧɫɬɜɨ ɤɨɬɨɪɵɯ ɢ 
ɫɨɫɬɚɜɥɹɟɬ ɨɞɧɭ ɢɡ ɨɫɧɨɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɫɥɨɠɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ 
ɫɚɦɨɪɚɡɜɢɬɢɢ, ɫɚɦɨɪɟɚɥɢɡɚɰɢɢ» Д7Ж. 

Ɉɩɪɟɞɟɥɟɧɧɵɣ ɨɬɪɚɫɥɶɸ ɩɨɞɯɨɞ ɤ ɜɧɟɞɪɟɧɢɸ ɰɟɧɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɟɣ 
ɬɟɧɞɟɧɰɢɟɣ ɪɚɡɜɢɬɢɹ ɦɨɬɢɜɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɪɚɛɨɬɧɢɤɨɜ ɤɚɤ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɫɨɰɢɨɤɭɥɶɬɭɪɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɨɫɧɨɜɟ 
ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ «ɫɢɬɭɚɰɢɣ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ» ɩɪɢ ɤɨɬɨɪɵɯ 
ɪɚɛɨɬɧɢɤɢ ɩɨɫɬɨɹɧɧɨ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɚɤɬɢɜɧɨ ɪɚɫɲɢɪɹɬɶ ɢ ɩɪɢɦɟɧɹɬɶ 
ɢɦɟɸɳɢɟɫɹ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ, ɫɬɚɜɹɬɫɹ ɜ ɭɫɥɨɜɢɹ, ɬɪɟɛɭɸɳɢɟ ɨɬ ɧɢɯ 
ɫɢɫɬɟɦɚɬɢɱɧɨɝɨ ɢ ɪɟɝɭɥɹɪɧɨɝɨ ɩɪɨɹɜɥɟɧɢɹ ɮɨɪɦɢɪɭɟɦɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɡɧɚɱɢɦɵɯ 
ɤɚɱɟɫɬɜ: «Ɇɵ ɫɬɪɟɦɢɦɫɹ ɛɵɬɶ ɥɢɞɟɪɨɦ ɧɚ ɝɥɨɛɚɥɶɧɵɯ ɪɵɧɤɚɯ. Ɇɵ ɜɫɟɝɞɚ ɧɚ ɲɚɝ 
ɜɩɟɪɟɞɢ ɜ ɬɟɯɧɨɥɨɝɢɹɯ, ɡɧɚɧɢɹɯ ɢ ɤɚɱɟɫɬɜɚɯ ɧɚɲɢɯ ɫɨɬɪɭɞɧɢɤɨɜ. Ɇɵ ɩɪɟɞɜɢɞɢɦ, ɱɬɨ 
ɛɭɞɟɬ ɡɚɜɬɪɚ, ɢ ɝɨɬɨɜɵ ɤ ɷɬɨɦɭ ɫɟɝɨɞɧɹ. Ɇɵ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢɜɚɟɦɫɹ ɢ ɭɱɢɦɫɹ. Ʉɚɠɞɵɣ 
ɞɟɧɶ ɦɵ ɫɬɚɪɚɟɦɫɹ ɪɚɛɨɬɚɬɶ ɥɭɱɲɟ, ɱɟɦ ɜɱɟɪɚ» Д8Ж. 

ɇɚ ɩɪɢɦɟɪɟ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɰɟɧɧɨɫɬɢ ɤɨɪɩɨɪɚɰɢɢ «ɇɚ ɲɚɝ 
ɜɩɟɪɟɞɢ», ɤɚɤ ɢ ɜ ɮɨɪɦɭɥɢɪɨɜɤɚɯ ɨɫɬɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ: «Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɪɟɡɭɥɶɬɚɬ», «ɗɮɮɟɤɬɢɜɧɨɫɬɶ», «ȿɞɢɧɚɹ ɤɨɦɚɧɞɚ», «ɍɜɚɠɟɧɢɟ», «Ȼɟɡɨɩɚɫɧɨɫɬɶ» ɦɵ 
ɭɛɟɠɞɚɟɦɫɹ, ɱɬɨ ɨɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɨɬɧɨɲɟɧɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɦɨɬɢɜɚɰɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɨɬɪɭɞɧɢɤɨɜ, ɤɨɬɨɪɚɹ, ɱɬɨ 
ɨɱɟɧɶ ɡɧɚɱɢɦɨ, ɞɢɚɝɧɨɫɬɢɱɧɚ. ɉɨɫɬɨɹɧɧɵɟ ɜɵɩɭɫɤɢ ɛɭɤɥɟɬɨɜ ɢ ɩɭɛɥɢɤɚɰɢɣ, ɧɟ ɬɨɥɶɤɨ 
ɤɚɤ ɞɟɤɥɚɪɚɰɢɹ ɨ ɰɟɧɧɨɫɬɹɯ, ɚ ɤɨɧɤɪɟɬɧɵɟ ɞɟɣɫɬɜɢɹ, ɞɟɥɚ ɨɬɪɚɫɥɢ ɢ ɨɬɞɟɥɶɧɵɯ ɟɟ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɨɨɬɧɟɫɟɧɢɢ ɫ ɤɨɧɤɪɟɬɧɨɣ ɰɟɧɧɨɫɬɶɸ, ɢɥɥɸɫɬɪɢɪɭɸɬ ɞɚɧɧɭɸ ɫɢɫɬɟɦɭ 
ɨɬɧɨɲɟɧɢɣ. 

Ɍɚɤɨɣ ɩɨɞɯɨɞ Ƚɨɫɤɨɪɩɨɪɚɰɢɢ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɬɟɯɧɨɥɨɝɢɸ ɷɮɮɟɤɬɢɜɧɨɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɦɨɬɢɜɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɨɬɪɭɞɧɢɤɨɜ ɱɟɪɟɡ: ɨɬɧɨɲɟɧɢɟ ɥɢɱɧɨɫɬɢ ɤ ɫɜɨɟɣ 
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ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɫɬɟɩɟɧɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 
ɩɪɨɮɟɫɫɢɟɣ); ɨɬɧɨɲɟɧɢɟ ɤ ɫɟɛɟ ɤɚɤ ɩɪɨɮɟɫɫɢɨɧɚɥɭ (ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɡɧɚɱɢɦɨɫɬɢ ɞɥɹ ɫɨɬɪɭɞɧɢɤɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ) ɢ ɨɬɧɨɲɟɧɢɟ ɤ 
ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɫɮɟɪɟ (ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɫɬɟɩɟɧɢ 
ɫɬɪɟɦɥɟɧɢɹ ɥɢɱɧɨɫɬɢ ɤ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ) Д9Ж. 

Ɉɞɧɚɤɨ, ɧɚɱɚɥɶɧɵɣ ɜɟɤɬɨɪ ɪɚɡɜɢɬɢɹ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɨɬɪɚɫɥɢ 
ɞɨɥɠɟɧ ɫɦɟɫɬɢɬɶɫɹ ɜ ɜɭɡɨɜɫɤɭɸ ɫɪɟɞɭ ɩɨɞɝɨɬɨɜɤɢ ɛɭɞɭɳɢɯ ɚɬɨɦɳɢɤɨɜ. ɇɚ ɷɬɚɩɟ 
ɧɚɱɚɥɚ ɨɛɭɱɟɧɢɹ ɜ ɜɭɡɟ, ɫɬɭɞɟɧɬɵ ɩɪɨɯɨɞɹɬ ɞɢɚɝɧɨɫɬɢɤɭ ɝɨɬɨɜɧɨɫɬɢ ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ ɤ 
ɩɪɨɞɨɥɠɟɧɢɸ ɨɛɭɱɟɧɢɹ ɜ ɜɭɡɟ, ɤɨɬɨɪɚɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɡɭɱɟɧɢɟ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɭɞɟɧɬɚ ɤɚɤ ɫɭɛɴɟɤɬɚ ɭɱɟɛɧɨ-ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɞɧɨɣ ɢɡ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɚɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɹɜɥɹɟɬɫɹ ɞɢɚɝɧɨɫɬɢɤɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, 
ɜɤɥɸɱɚɸɳɚɹ ɜɧɭɬɪɟɧɧɸɸ ɢ ɜɧɟɲɧɸɸ ɦɨɬɢɜɚɰɢɸ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

Ʉ ɜɧɭɬɪɟɧɧɢɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɦɨɬɢɜɚɦ ɨɬɧɨɫɹɬ ɪɟɥɟɜɚɧɬɧɵɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɦɨɬɢɜɵ: ɫɬɪɟɦɥɟɧɢɟ ɞɨɫɬɢɱɶ ɫɨɰɢɚɥɶɧɨɝɨ ɩɪɢɡɧɚɧɢɹ, ɭɜɚɠɟɧɢɹ; 
ɫɬɪɟɦɥɟɧɢɟ ɤ ɫɚɦɨɪɟɚɥɢɡɚɰɢɢ, ɠɟɥɚɧɢɟ ɩɪɨɞɨɥɠɢɬɶ ɨɛɭɱɟɧɢɟ ɜ ɚɫɩɢɪɚɧɬɭɪɟ 
(ɦɚɝɢɫɬɪɚɬɭɪɟ); ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ; ɫɬɪɟɦɥɟɧɢɟ ɞɨɛɢɬɶɫɹ ɭɫɩɟɯɚ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɨɫɬɪɨɢɬɶ ɭɫɩɟɲɧɭɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɤɚɪɶɟɪɭ. Ʉ 
ɜɧɟɲɧɢɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɦɨɬɢɜɚɦ ɨɬɧɨɫɹɬ ɢɪɪɟɥɟɜɚɧɬɧɵɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ 
ɦɨɬɢɜɵ: ɠɟɥɚɧɢɟ ɞɨɛɢɬɶɫɹ ɨɞɨɛɪɟɧɢɹ ɨɤɪɭɠɚɸɳɢɯ, ɢɦɟɬɶ ɝɚɪɚɧɬɢɸ ɫɬɚɛɢɥɶɧɨɫɬɢ; 
ɫɬɪɟɦɥɟɧɢɟ ɩɨɥɭɱɢɬɶ ɜɵɫɨɤɨɨɩɥɚɱɢɜɚɟɦɭɸ ɪɚɛɨɬɭ, ɪɚɛɨɬɚɬɶ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɬɪɭɤɬɭɪɚɯ ɢɥɢ ɜ ɱɚɫɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ; ɩɨɥɭɱɢɬɶ ɪɭɤɨɜɨɞɹɳɭɸ ɞɨɥɠɧɨɫɬɶ Д10Ж. 

Ɉɩɵɬ ȼɨɥɝɨɞɨɧɫɤɨɝɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ – ɮɢɥɢɚɥɚ 
ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ «ɆɂɎɂ» ɜ ɩɪɨɜɟɞɟɧɢɢ 
ɞɚɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɨɫɬɭɩɚɸɬ ɜ ɢɧɫɬɢɬɭɬ ɫɬɭɞɟɧɬɵ ɫ ɪɚɡɥɢɱɧɵɦ 
ɭɪɨɜɧɟɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɦɨɬɢɜɚɰɢɢ. ɍɠɟ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɵ 
ɩɨ ɢɬɨɝɚɦ ɞɢɚɝɧɨɫɬɢɤɢ ɩɨɥɭɱɚɸɬ ɬɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: «Ɉɛɭɱɚɹɫɶ ɜ ɜɭɡɟ, ȼɵ ɜ ɫɜɨɟɣ 
ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɨɥɧɨɣ ɦɟɪɟ  ɨɪɢɟɧɬɢɪɨɜɚɧɵ(ɜɫɟɰɟɥɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɵ, ɧɟ ɨɪɢɟɧɬɢɪɨɜɚɧɵ) ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɫɨɰɢɚɥɶɧɨɝɨ ɩɪɢɡɧɚɧɢɹ ɢ ɭɜɚɠɟɧɢɹ, 
ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɫɬɪɟɦɢɬɟɫɶ ɤ ɫɚɦɨɪɟɚɥɢɡɚɰɢɢ ɢ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ 
ɋɬɪɟɦɥɟɧɢɟ ɤ ɫɚɦɨɪɟɚɥɢɡɚɰɢɢ ɢ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɞɥɹ ȼɚɫ ɧɟ ɹɜɥɹɟɬɫɹ 
ɡɧɚɱɢɦɵɦ ɦɨɬɢɜɨɦ ɭɱɟɧɢɹ). ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɨɛɭɱɟɧɢɹ ȼɵ ɩɪɢɞɚɟɬɟ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɞɨɫɬɢɠɟɧɢɸ ɭɫɩɟɯɚ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɩɨɫɬɪɨɟɧɢɸ ɭɫɩɟɲɧɨɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɤɚɪɶɟɪɵ. Ɍɚɤɠɟ ȼɵ ɠɟɥɚɟɬɟ ɩɨɥɭɱɢɬɶ ɢɧɬɟɪɟɫɧɭɸ ɪɚɛɨɬɭ. ȼɚɦ 
ɫɜɨɣɫɬɜɟɧɧɨ ɫɬɪɟɦɥɟɧɢɟ ɪɚɛɨɬɚɬɶ ɜ ɜɵɛɪɚɧɧɨɣ ȼɚɦɢ ɫɮɟɪɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɞɨɛɢɬɶɫɹ ɨɞɨɛɪɟɧɢɹ ɨɤɪɭɠɚɸɳɢɯ (Ɏɚɤɬ ɜɵɫɨɤɨɨɩɥɚɱɢɜɚɟɦɨɫɬɢ ȼɚɲɟɝɨ 
ɬɪɭɞɚ ɢɦɟɟɬ ɞɥɹ ȼɚɫ ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ)». 

Ɋɟɡɭɥɶɬɚɬɵ ɞɢɚɝɧɨɫɬɢɤɢ ɝɨɬɨɜɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɭɪɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ: 
ɩɫɢɯɨɥɨɝɚɦɢ; ɤɭɪɚɬɨɪɚɦɢ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɝɪɭɩɩ; ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɨɬɞɟɥɨɜ ɩɨ 
ɜɨɫɩɢɬɚɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɜ ɜɭɡɟ; ɡɚɜɟɞɭɸɳɢɦɢ ɤɚɮɟɞɪɚɦɢ ɢ ɞɟɤɚɧɚɬɨɦ. ɉɨ ɢɬɨɝɚɦ 
ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɰɟɥɹɯ ɭɫɩɟɲɧɨɝɨ ɨɛɭɱɟɧɢɹ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚ ɜɫɟɯ ɩɟɪɢɨɞɚɯ ɨɛɭɱɟɧɢɹ 
ɩɪɨɜɨɞɹɬɫɹ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɧɢɧɝɢ; ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɤɨɧɫɭɥɶɬɚɰɢɢ; 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɱɟɛɧɵɟ ɡɚɧɹɬɢɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɢɡɭɱɟɧɢɟ ɐɟɧɧɨɫɬɟɣ 
Ƚɨɫɤɨɪɩɨɪɚɰɢɢ ɢ ɫɨɫɬɚɜɥɟɧɢɹ ɥɢɱɧɨɫɬɧɨɝɨ ɜɟɤɬɨɪɚ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜɧɟɞɪɟɧɢɟ ɐɟɧɧɨɫɬɟɣ 
Ƚɨɫɤɨɪɩɨɪɚɰɢɢ «Ɋɨɫɚɬɨɦ» ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɸɬɫɹ ɦɨɳɧɵɦ ɫɪɟɞɫɬɜɨɦ ɦɨɬɢɜɚɰɢɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɚɦɨɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɚɬɨɦɧɨɣ ɨɬɪɚɫɥɢ ɢ ɫɬɭɞɟɧɬɨɜ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɚ ɪɚɛɨɬɭ ɜ ɨɬɪɚɫɥɢ. 
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Abstract – OBJECTIVES Values of Rosatom State Corporation as professional self-improvement 

motivation of nuclear branch employees are analyzed in work.  
CONCLUSIONS The approach to introduction of values determined by branch is a defining 

tendency of motivation development of employee professional self-improvement as realization of 

their social and cultural potential on the basis of targeted model operation of "self-improvement 

situations". 
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ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɮɚɤɬɨɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɨɫɧɨɜɨɣ 
ɜɟɤɬɨɪ. 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɫɪɟɡ ɨɛɳɟɦɢɪɨɜɵɯ ɬɟɧɞɟɧɰɢɣ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɡɚɥɨɝɨɦ ɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɫɟɯ ɟɟ 
ɫɭɛɴɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɞɢɜɢɡɢɨɧɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɨɞɢɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɭɪɨɜɟɧɶ ɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɧɨɜɢɡɧɵ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɩɪɟɞɟɥɹɟɬ ɜɟɤɬɨɪ 
ɪɚɡɜɢɬɢɹ ɨɬɪɚɫɥɢ.  
Ⱥɧɚɥɢɡ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɨɜ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɣ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤ ɷɤɨɧɨɦɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɦɟɬɨɞɚ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ, ɩɨɡɜɨɥɢɥɢ 
ɨɛɨɫɧɨɜɚɬɶ ɡɧɚɱɢɦɨɫɬɶ ɢɧɧɨɜɚɰɢɣ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɮɚɤɬɨɪɨɜ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɵɯ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
ȼ ɫɬɚɬɶɟ ɨɬɦɟɱɟɧɚ ɪɨɥɶ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɣ ɫɪɟɞɵ ɢ ɬɟɯ ɷɮɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɞɟɬɟɪɦɢɧɢɪɭɸɬ 
ɫɨɜɪɟɦɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɨɛɨɫɧɨɜɚɧɨ, ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɪɚɡɜɢɬɢɟ ɪɨɫɫɢɣɫɤɨɝɨ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɜɟɫɶɦɚ 
ɫɜɨɟɨɛɪɚɡɧɨ, ɨɩɪɟɞɟɥɟɧɨ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɬɪɚɧɫɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɢ ɩɪɨɫɱɟɬɚɦɢ 
ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɞɟɣɫɬɜɢɟ ɯɪɟɨɞɧɨɝɨ ɷɮɮɟɤɬɚ. 
Ɉɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɟɩɹɬɫɬɜɢɹ ɧɚ ɩɭɬɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɪɨɫɫɢɣɫɤɨɝɨ ɚɬɨɦɧɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ: ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɨɪɚɥɶɧɨɝɨ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɦɨɳɧɨɫɬɟɣ, ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɢɦɩɨɪɬɧɵɯ ɩɨɫɬɚɜɨɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɜɧɭɬɪɟɧɧɢɦɢ ɜ ɫɢɥɭ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɪɟɞɢɬɨɜɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɪɭɛɟɠɧɵɦɢ 
ɩɨɫɬɚɜɳɢɤɚɦɢ.  
ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɦɟɱɟɧ ɨɫɧɨɜɧɨɣ ɜɟɤɬɨɪ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɪɨɫɫɢɣɫɤɨɝɨ ɚɬɨɦɧɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ - ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɝɨ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɨɬɪɚɫɥɢ ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɦɟɧɟɞɠɦɟɧɬɚ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɦɢ ɪɟɫɭɪɫɚɦɢ (ɪɚɡɜɢɬɢɟɦ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɤɚɩɢɬɚɥɚ, ɫɨɯɪɚɧɟɧɢɟɦ ɤɪɢɬɢɱɟɫɤɢ 
ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɢ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢɧɜɟɫɬɢɰɢɹɦɢ ɜ 
ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɧɨ-ɰɟɥɟɜɨɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ). ɍɤɚɡɚɧɧɵɟ ɦɟɪɵ ɩɨɡɜɨɥɹɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɩɟɪɟɣɬɢ ɤ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɸ ɢ ɩɪɟɞɫɬɚɜɢɬɶ ɧɚ ɜɧɟɲɧɟɦ ɪɵɧɤɟ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɭɸ ɩɪɨɞɭɤɰɢɸ ɨɞɧɨɣ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɟɣɲɢɯ ɨɬɪɚɫɥɟɣ ɦɢɪɨɜɨɝɨ 
ɯɨɡɹɣɫɬɜɚ.  

 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɬɨɦɧɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɮɚɤɬɨɪɵ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɟ, ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɟ ɡɧɚɧɢɹ. 

 
ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 15.06.2016 ɝ. 

 

Ɋɚɡɜɢɬɢɟ ɚɬɨɦɧɨɣ ɨɬɪɚɫɥɢ ɢɦɟɟɬ ɫɬɪɚɬɟɝɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɞɥɹ Ɋɨɫɫɢɢ, ɱɬɨ 
ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɜɫɟɯ ɟɟ ɫɭɛɴɟɤɬɨɜ. 
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ȼ ɫɬɪɚɧɟ ɞɟɣɫɬɜɭɟɬ 10 Ⱥɗɋ (35 ɪɟɚɤɬɨɪɨɜ ɪɚɡɧɵɯ ɬɢɩɨɜ), ɜ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɧɚɯɨɞɹɬɫɹ ɟɳɟ 8 ɷɧɟɪɝɨɛɥɨɤɨɜ. ȼɵɪɚɛɨɬɤɚ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ ɫɨɫɬɚɜɥɹɟɬ 18,6% 
ɜɧɭɬɪɟɧɧɟɝɨ ɷɧɟɪɝɨɛɚɥɚɧɫɚ ɊɎ ɢ ɨɠɢɞɚɟɬɫɹ ɪɨɫɬ ɷɬɨɣ ɞɨɥɢ.  

ɋɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɥɸɛɨɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɜɯɨɞɹɳɢɯ ɜ ɚɬɨɦɧɭɸ ɨɬɪɚɫɥɶ, 
ɬɪɟɛɭɟɬ ɭɱɟɬɚ ɬɪɟɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɭɝɪɨɡɚɦ, ɮɨɪɦɢɪɭɟɦɵɦ ɜɧɟɲɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɨɣ: ɫɬɚɪɬɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
(ɪɟɫɭɪɫɧɵɣ ɩɨɬɟɧɰɢɚɥ), ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ (ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɮɟɪɵ), ɚ ɬɚɤɠɟ ɟɟ ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ ɩɟɪɫɩɟɤɬɢɜɵ (ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 
ɢ ɩɪɨɝɪɟɫɫɚ) (ɪɢɫ. 1).  

 
 

Ɋɢɫ. 1. – Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɢɬɶ ɬɚɤɢɟ ɷɥɟɦɟɧɬɵ, ɤɚɤ: 
– ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɧɟɡɚɜɢɫɢɦɨɫɬɶ, ɩɪɨɹɜɥɹɸɳɚɹɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɡɚ 

ɪɟɫɭɪɫɚɦɢ, ɞɨɫɬɢɠɟɧɢɢ ɬɚɤɨɝɨ ɭɪɨɜɧɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ 
ɩɪɨɞɭɤɰɢɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɺ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɩɨɡɜɨɥɹɟɬ ɧɚ ɪɚɜɧɵɯ 
ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɬɨɪɝɨɜɥɟ ɜɧɭɬɪɟɧɧɟɦ ɢ ɜɧɟɲɧɟɦ ɪɵɧɤɚɯ, ɤɨɨɩɟɪɚɰɢɨɧɧɵɯ ɫɜɹɡɹɯ ɢ 
ɨɛɦɟɧɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɞɨɫɬɢɠɟɧɢɹɦɢ; 

– ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɤɨɧɨɦɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɩɪɟɞɩɨɥɚɝɚɸɳɢɟ ɡɚɳɢɬɭ 
ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɜɨ ɜɫɟɯ ɟɺ ɮɨɪɦɚɯ, ɫɨɡɞɚɧɢɟ ɧɚɞɟɠɧɵɯ ɭɫɥɨɜɢɣ ɢ ɝɚɪɚɧɬɢɣ ɞɥɹ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɫɞɟɪɠɢɜɚɧɢɟ ɮɚɤɬɨɪɨɜ, ɫɩɨɫɨɛɧɵɯ 
ɞɟɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɫɢɬɭɚɰɢɸ, ɧɚɩɪɢɦɟɪ, ɛɨɪɶɛɚ ɫ ɬɪɚɧɡɚɤɰɢɨɧɧɵɦɢ ɪɢɫɤɚɦɢ; 

– ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɚɦɨɪɚɡɜɢɬɢɸ ɢ ɩɪɨɝɪɟɫɫɭ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɛɥɚɝɨɩɪɢɹɬɧɵɦ 
ɤɥɢɦɚɬɨɦ ɞɥɹ ɢɧɜɟɫɬɢɰɢɣ ɢ ɢɧɧɨɜɚɰɢɣ, ɩɨɫɬɨɹɧɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɩɨɜɵɲɟɧɢɟɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ, ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɢ ɨɛɳɟɤɭɥɶɬɭɪɧɨɝɨ ɭɪɨɜɧɹ 
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ɪɚɛɨɬɧɢɤɨɜ. 
Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɚɧɚɥɢɡ ɨɛɳɟɦɢɪɨɜɵɯ ɬɟɧɞɟɧɰɢɣ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ, 

ɡɚɥɨɝɨɦ ɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɫɟɯ ɟɟ 
ɫɭɛɴɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɞɢɜɢɡɢɨɧɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɨɞɢɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɭɪɨɜɟɧɶ ɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɧɨɜɢɡɧɵ, ɧɚɞɟɠɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɚɬɨɦɧɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɩɪɟɞɟɥɹɟɬ ɜɟɤɬɨɪ ɪɚɡɜɢɬɢɹ ɨɬɪɚɫɥɢ Д14,15,16Ж. Ɏɚɤɬɨɪɵ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.  

 
Ɋɢɫ. 2. – Ɏɚɤɬɨɪɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ 
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ȼɫɟ ɮɚɤɬɨɪɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ, ɩɪɢ ɷɬɨɦ ɜɧɟɲɧɢɟ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɬ 
(ɫɬɢɦɭɥɢɪɭɸɬ) ɫɬɟɩɟɧɶ ɢ ɭɪɨɜɟɧɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ. 
Ʉ ɜɧɭɬɪɟɧɧɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬ ɪɟɫɭɪɫɵ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɦɚɬɟɪɢɚɥɶɧɵɟ), ɤɚɞɪɵ 
(ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɫɨɯɪɚɧɟɧɢɟ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ), ɫɬɪɭɤɬɭɪɚ 

ɩɪɟɞɩɪɢɹɬɢɹ (ɨɩɬɢɦɢɡɚɰɢɹ ɤɨɥɢɱɟɫɬɜɚ ɡɜɟɧɶɟɜ ɢ ɭɪɨɜɧɟɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, 
ɭɱɟɬ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɨɪɝɫɬɪɭɤɬɭɪɵ, ɩɟɪɟɯɨɞ ɤ ɩɪɨɟɤɬɧɨɣ 
ɫɬɪɭɤɬɭɪɟ), ɢɧɮɨɪɦɚɰɢɹ (ɨɛɴɟɦ, ɞɨɫɬɚɬɨɱɧɨɫɬɶ, ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɵɧɤɟ, ɨ ɦɢɪɨɜɵɯ ɬɟɧɞɟɧɰɢɹɯ, ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɩɪɢɨɪɢɬɟɬɚɯ, ɨ ɩɟɪɫɩɟɤɬɢɜɚɯ ɪɚɡɜɢɬɢɹ ɨɬɪɚɫɥɢ ɢ ɩɪɨɱ.). 

Ɍɚɤɠɟ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɮɚɤɬɨɪɨɜ ɩɨ ɫɮɟɪɚɦ 
ɨɛɳɟɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɤ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ (ɤɚɤ ɜɧɭɬɪɟɧɧɢɟ, ɬɚɤ ɢ ɜɧɟɲɧɢɟ): – ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɢɡɝɨɬɚɜɥɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; – ɧɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; – ɜɨɡɦɨɠɧɨɫɬɶ ɥɶɝɨɬɧɨɝɨ ɤɪɟɞɢɬɨɜɚɧɢɹ ɩɨɫɬɚɜɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɢ 
ɡɚɪɭɛɟɠɧɵɦ ɡɚɤɚɡɱɢɤɚɦ; – ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨɝɨ ɭɪɨɜɧɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ; – ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɗɋ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɧɚɥɢɱɢɟ ɩɨɬɪɟɛɧɨɫɬɢ 
ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ; – ɢɧɜɟɫɬɢɰɢɢ ɜ ɢɧɧɨɜɚɰɢɨɧɧɨɟ ɪɚɡɜɢɬɢɟ, ɦɨɞɟɪɧɢɡɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ; – ɩɪɨɞɨɥɠɟɧɢɟ ɜɧɟɞɪɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ ɜ ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ ɢɯ ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ (ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 
ɫɢɫɬɟɦɚ "Ɋɨɫɚɬɨɦ" (ɉɊɋ), ɦɟɬɨɞɢɤɚ ɏɨɫɢɧ-Ʉɚɧɪɢ (ɏ-ɦɚɬɪɢɰɵ), ɜɧɟɞɪɟɧɢɟ 
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɟɣ (BSC) ɢ ɩɪ.). 

Ʉ ɩɨɥɢɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɨɬɧɨɫɹɬɫɹ, ɜ ɬɨɦ 
ɱɢɫɥɟ: – ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɨɞɞɟɪɠɤɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɤɨɧɬɪɨɥɶ ɪɟɚɥɢɡɚɰɢɢ Ɏɐɉ ɜ ɫɮɟɪɟ 
ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ; – ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɚɬɟɝɢɢ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɜ 
ɫɮɟɪɟ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ; – ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɡɚɤɚɡ; – ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɫɢɫɬɟɦɵ ɝɨɫɡɚɤɭɩɨɤ; – ɪɚɡɪɚɛɨɬɤɚ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɢ ɩɨɞɞɟɪɠɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɛɚɡɵ, ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ) ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ; – ɢ ɬ.ɩ.  

ɋɨɰɢɨɤɭɥɶɬɭɪɧɵɟ ɮɚɤɬɨɪɵ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɦɨɝɭɬ 
ɩɪɨɹɜɥɹɬɶɫɹ ɜ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɫɬɪɭɤɬɭɪɟ ɧɚɫɟɥɟɧɢɹ, ɭɪɨɜɧɟ ɟɝɨ ɞɨɯɨɞɨɜ, ɫɬɟɩɟɧɢ 
ɥɨɹɥɶɧɨɫɬɢ ɢ ɞɨɜɟɪɢɹ ɧɚɫɟɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɝɪɭɩɩ ɫɬɟɣɤɯɨɥɞɟɪɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɡɭɥɶɬɚɬɟ ɫɜɹɡɟɣ ɫ ɨɛɳɟɫɬɜɟɧɧɨɫɬɶɸ ɢ ɩɪɨɱ.  
Ⱦɨɜɟɪɢɟ ɢ ɥɨɹɥɶɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜɨ ɦɧɨɝɨɦ ɨɛɭɫɥɨɜɥɟɧɨ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɟɞɩɪɢɹɬɢɟɦ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ ɢ ɨɝɪɚɧɢɱɟɧɢɣ, ɭɪɨɜɧɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɧɢɦɚɧɢɟɦ ɢ 
ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɟɪɫɨɧɚɥɚ ɤ ɫɨɡɞɚɧɢɸ ɭɫɥɨɜɢɣ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ 
ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɡɚɳɢɬɭ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 

Ɉɫɨɛɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɤɚɡɵɜɚɟɬ ɬɚ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɚɹ ɫɪɟɞɚ (ɡɞɟɫɶ ɟɟ 
ɩɨɧɢɦɚɟɦ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɚɜɢɥ ɢ ɭɫɥɨɜɢɣ ɦɢɤɪɨ-, ɦɟɡɨ- ɢ ɦɟɝɚɭɪɨɜɧɹ), ɜ ɤɨɬɨɪɨɣ 
ɩɪɟɞɩɪɢɹɬɢɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ. ɂɧɫɬɢɬɭɬɵ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɜɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ 
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ɞɟɬɟɪɦɢɧɢɪɭɸɬ ɤɚɱɟɫɬɜɨ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɥɨɜɢɣ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ. 
ɇɚɩɪɢɦɟɪ, ɞɥɹ ɰɟɥɟɣ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɯɪɟɨɞɧɵɣ ɷɮɮɟɤɬ, ɜ ɢɧɟɪɰɢɨɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɪɚɡɜɢɬɢɹ (parth dependence), ɡɚɤɪɟɩɥɟɧɢɸ ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɯ ɮɨɪɦ, 
ɬɟɯɧɨɥɨɝɢɣ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ Д6Ж. ɂɫɬɨɪɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɪɨɫɫɢɣɫɤɨɝɨ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɜɟɫɶɦɚ ɫɜɨɟɨɛɪɚɡɧɚ, ɨɩɪɟɞɟɥɟɧɚ ɢ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɬɪɚɧɫɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɢ ɩɪɨɫɱɟɬɚɦɢ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ 
ɦɟɧɟɞɠɦɟɧɬɚ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɞɟɣɫɬɜɢɟ ɭɤɚɡɚɧɧɨɝɨ ɷɮɮɟɤɬɚ. 

Ɋɚɡɜɢɬɢɟ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɜ ɫɟɪɟɞɢɧɟ 20 ɜɟɤɚ ɛɵɥɨ ɫɨɩɪɹɠɟɧɨ ɫ 
ɚɤɬɢɜɢɡɚɰɢɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɋɨɡɞɚɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ 
ɪɚɞɢɚɰɢɨɧɧɨ-ɫɬɨɣɤɢɯ ɦɚɪɨɤ ɫɬɚɥɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɟɚɤɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɹɞɟɪɧɵɯ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɩɨɞɜɨɞɧɵɯ ɥɨɞɨɤ, ɫɠɚɬɵɟ ɫɪɨɤɢ ɞɥɹ 
ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ – ɜɫɟ ɷɬɨ ɩɪɢɜɟɥɨ ɤ ɫɨɡɞɚɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɛɸɪɨ, ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɰɟɧɬɪɨɜ, ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɨɨɩɟɪɚɰɢɨɧɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ 
ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɫɬɪɚɧɵ. Ȼɟɡɭɫɥɨɜɧɨ, ɜɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɛɵɥɢ 
ɢɧɢɰɢɢɪɨɜɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɶɸ, ɤɨɧɬɪɨɥɢɪɨɜɚɥɢɫɶ ɢ ɮɢɧɚɧɫɢɪɨɜɚɥɢɫɶ ɢɡ 
ɫɪɟɞɫɬɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɛɸɞɠɟɬɚ, ɱɬɨ ɩɪɟɞɨɩɪɟɞɟɥɹɥɨɫɶ ɬɢɩɨɦ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɜ ɭɤɚɡɚɧɧɵɣ ɩɟɪɢɨɞ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɨɫɫɢɣɫɤɨɟ 
ɚɬɨɦɧɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ ɛɵɫɬɪɨ ɡɚɜɨɟɜɚɥɨ ɩɪɨɱɧɵɟ ɩɨɡɢɰɢɢ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɪɚɧɫɮɨɪɦɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ 
ɢɡɦɟɧɢɥ ɜɟɤɬɨɪ ɪɚɡɜɢɬɢɹ ɨɬɪɚɫɥɢ. ɋɩɚɞ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɯɚɪɚɤɬɟɪɧɵɣ ɞɥɹ ɜɫɟɣ 
ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɢ ɫɜɹɡɚɧɧɵɣ ɫ ɩɚɞɟɧɢɟɦ ɫɩɪɨɫɚ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɪɵɧɤɟ 
ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɵɜɨɦ ɧɚɥɚɠɟɧɧɵɯ ɤɨɨɩɟɪɚɰɢɨɧɧɵɯ ɫɜɹɡɟɣ, ɨɬɫɭɬɫɬɜɢɟɦ 
ɮɢɧɚɧɫɨɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɡɚɬɪɨɧɭɥ ɢ ɚɬɨɦɧɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ. Ɍɚɤ, ɡɚ ɞɟɫɹɬɢɥɟɬɧɢɣ 
ɩɟɪɢɨɞ ɫ 1991ɝ. ɩɨ 2000ɝ. ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɤɪɚɬɢɥɫɹ ɩɨɱɬɢ ɜ 5 ɪɚɡ Д9Ж, ɜɨ ɦɧɨɝɨɦ 
ɛɵɥ ɭɬɪɚɱɟɧ ɩɨɬɟɧɰɢɚɥ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɛɨɫɬɪɢɥɢɫɶ ɩɪɨɛɥɟɦɵ ɜɨɫɩɨɥɧɟɧɢɹ 
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɚɞɪɨɜ, ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɢ ɨɩɵɬɚ, ɢ ɚɞɚɩɬɚɰɢɢ ɤ ɧɨɜɵɦ 
ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɷɤɨɧɨɦɢɤɨ-ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ. Ⱦɨ 1990ɝ. ɞɨɥɹ Ɋɨɫɫɢ ɧɚ 
ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɥɚ 13% Д9Ж, ɜ 2009ɝ. ɷɤɫɩɟɪɬɵ 
ɨɰɟɧɢɥɢ ɟɟ ɬɨɥɶɤɨ ɜ 2%. Ɍɚɤ, ɜ 2008ɝ. ɢɦɩɨɪɬ ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ ɭɜɟɥɢɱɢɥɫɹ ɜ 10 ɪɚɡ, 
ɩɪɢɱɟɦ ɢɦɩɨɪɬ ɪɟɚɤɬɨɪɨɜ ɞɥɹ Ⱥɗɋ – ɜ 37,6 ɪɚɡɚ. ɉɨ ɫɨɜɪɟɦɟɧɧɵɦ ɨɰɟɧɤɚɦ, ɞɨɥɹ 
ɢɦɩɨɪɬɚ ɜ ɫɬɚɧɤɨɫɬɪɨɟɧɢɢ ɩɪɢɦɟɪɧɨ 90%, ɜ ɬɹɠɟɥɨɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢɦɩɨɪɬ 
ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 70%, ɜ ɷɧɟɪɝɨɨɨɛɨɪɭɞɨɜɚɧɢɢ - 50% Д5Ж. ȼɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɧɚɭɱɧɵɦɢ, ɩɪɨɟɤɬɧɵɦɢ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦɢ, 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɢ ɦɨɧɬɚɠɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɡɚɜɨɞɚɦɢ-ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɹɦ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɦ ɤɢɛɟɪɧɟɬɢɤɚɦɢ, ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɟɜɨɞ ɫɢɫɬɟɦɵ ɜ ɧɨɜɨɟ ɫɨɫɬɨɹɧɢɟ Д1Ж ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 
ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɫɢɫɬɟɦɵ Д3Ж. ɉɪɢ ɷɬɨɦ ɩɨɧɹɬɢɟ ɭɩɪɚɜɥɟɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ ɨɬɨɠɞɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɧɹɬɢɟɦ ɚɞɚɩɬɚɰɢɢ ɫɢɫɬɟɦɵ, ɤɚɤ ɩɪɨɰɟɫɫɚ 
«ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɬɪɭɤɬɭɪɵ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɜ 
ɨɩɪɟɞɟɥɟɧɢɢ ɤɪɢɬɟɪɢɟɜ ɟɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɢɯ ɤɪɢɬɟɪɢɟɜ» Д10Ж. 
ɋɨɝɥɚɫɭɹɫɶ ɫ ɫɢɫɬɟɦɧɨ-ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɞɯɨɞɨɦ ɤ ɭɩɪɚɜɥɟɧɢɸ, ɤɚɤ ɚɤɬɢɜɧɨɦɭ 
ɞɟɣɫɬɜɢɸ, ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɢɫɬɟɦɭ ɢɦɟɟɬ ɞɜɚ ɫɦɵɫɥɚ: ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɤ ɮɢɤɫɢɪɨɜɚɧɧɨɣ 
ɫɪɟɞɟ ɢɥɢ ɧɨɜɵɦ ɭɫɥɨɜɢɹɦ (ɩɚɫɫɢɜɧɚɹ ɚɞɚɩɬɚɰɢɹ) ɢ ɩɨɢɫɤ (ɢɥɢ ɢɡɦɟɧɟɧɢɟ) ɫɪɟɞɵ, 
ɚɞɟɤɜɚɬɧɨɣ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ (ɚɤɬɢɜɧɚɹ ɚɞɚɩɬɚɰɢɹ ɢɥɢ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ).  

ɉɨɫɤɨɥɶɤɭ ɩɪɨɰɟɫɫ ɩɚɫɫɢɜɧɨ-ɚɞɚɩɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɬɟɦ ɠɟ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɯɪɟɨɞɧɵɦ ɷɮɮɟɤɬɨɦ, ɨ ɤɨɬɨɪɨɦ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɣ 
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ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɩɭɬɶ, ɛɚɡɢɪɭɸɳɢɣɫɹ ɧɚ 
ɚɤɬɢɜɧɨɣ ɚɞɚɩɬɚɰɢɢ ɢ ɩɨɢɫɤɟ ɧɨɜɵɯ ɪɵɧɤɨɜ, ɮɨɪɦ, ɬɟɯɧɨɥɨɝɢɣ, ɡɧɚɧɢɣ ɢ ɩɪɨɱɢɯ 
ɪɟɫɭɪɫɨɜ ɪɚɡɜɢɬɢɹ. ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɩɪɟɞɩɪɢɹɬɢɟ ɤɚɤ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 
ɩɟɪɟɫɬɚɧɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦ ɫɪɟɞɵ, ɩɪɨɢɡɨɣɞɟɬ 
ɛɢɮɭɪɤɚɰɢɨɧɧɵɣ ɫɤɚɱɨɤ, ɤɨɬɨɪɵɣ ɩɪɢɜɟɞɟɬ ɫɢɫɬɟɦɭ ɤ ɪɚɡɪɭɲɟɧɢɸ ɢɥɢ ɢɡɦɟɧɟɧɢɸ.  

Ɏɚɤɬɨɪɚɦɢ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɸɬɫɹ 
ɜɧɟɲɧɢɟ (ɢɧɫɬɢɬɭɬɵ) ɢ ɜɧɭɬɪɟɧɧɢɟ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɱɟɥɨɜɟɱɟɫɤɢɣ ɤɚɩɢɬɚɥ). ɋɨɝɥɚɫɧɨ 
ɞɚɧɧɵɦ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɤ ɨɫɧɨɜɧɵɦ ɪɟɫɭɪɫɚɦ 
(ɮɚɤɬɨɪɚɦ) ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɤɚɞɪɵ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɨɧɞɵ ɢ 
ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ (ɪɢɫ. 3).  

 

 
 

Ɋɢɫ. 3. – Ɏɚɤɬɨɪɵ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ Д11Ж 

 

ɇɚ ɨɫɧɨɜɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɮɚɤɬɨɪɨɜ ɩɪɟɞɥɚɝɚɟɦ ɧɚɛɨɪ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɧɚ ɨɫɧɨɜɟ ɢɧɧɨɜɚɰɢɣ (ɬɚɛɥɢɰɚ 1).  
 

Ɍɚɛɥɢɰɚ 1. – ȼɧɭɬɪɟɧɧɢɟ ɮɚɤɬɨɪɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɧɚ ɨɫɧɨɜɟ 
ɢɧɧɨɜɚɰɢɣ 

 

ȼɧɭɬɪɟɧɧɢɟ ɮɚɤɬɨɪɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɑɟɥɨɜɟɱɟɫɤɢɣ ɤɚɩɢɬɚɥ 

Ɍɟɯɧɨɥɨɝɢɹ ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ Ɏɢɧɚɧɫɨɜɚɹ 
ɭɫɬɨɣɱɢɜɨɫɬɶ 

Ɂɧɚɧɢɹ Ɋɚɡɜɢɬɢɟ 
ɩɟɪɫɨɧɚɥɚ 

ɂɧɬɟɪɟɫɵ 
ɫɬɟɣɤɯɨɥɞɟɪɨɜ 

1 2 3 4 5 6 

ȼɧɟɞɪɟɧɢɟ 
ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɟɞɩɪɢɹɬɢɟɦ ɢ 
ɦɨɞɟɪɧɢɡɚɰɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ  

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ 
ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ, 
ɤɨɧɬɪɨɥɹ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧ-

ɧɵɯ ɩɪɨɰɟɫɫɨɜ 

Ʉɨɧɬɪɨɥɶ 

ɢ 
ɨɩɬɢɦɢɡɚɰɢɹ 
WACC 

(ɫɪɟɞɧɟɜɡɜɟ-

ɲɟɧɧɚɹ 

ɫɬɨɢɦɨɫɬɶ 
ɤɚɩɢɬɚɥɚ) 

Ɏɨɪɦɢɪɨɜɚ-

ɧɢɟ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜ
ɨɜɚɧɢɟ 
ɦɟɯɚɧɢɡɦɨɜ 
ɩɪɢɨɛɪɟɬɟɧɢɹ 
ɢ ɬɪɚɧɫɥɹɰɢɢ 
ɡɧɚɧɢɣ 

ɂɧɜɟɫɬɢɰɢɢ ɜ 
ɪɚɡɜɢɬɢɟ 
ɱɟɥɨɜɟɱɟɫɤɨɝɨ 
ɤɚɩɢɬɚɥɚ 
ɫɨɝɥɚɫɧɨ 
ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɪɨɝɪɟɫɫɚ 

ɋɨɡɞɚɧɢɟ 
ɫɢɫɬɟɦɵ 
ɦɨɧɢɬɨɪɢɧɝɚ 
ɩɨɬɪɟɛɧɨɫɬɟɣ 
ɫɬɟɣɤɯɨɥɞɟɪɨɜ 
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨ
ɫɬɢ, ɚ ɬɚɤɠɟ 
ɫɬɟɩɟɧɢ ɢɯ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

1 2 3 4 5 6 

ȼɨɜɥɟɱɟɧɢɟ 
ɢɧɧɨɜɚɰɢɨɧɧɵ
ɯ ɬɟɯɧɨɥɨɝɢɣ 
ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ 
ɧɚɭɤɨɟɦɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɢɧɰɢɩɨɜ 
ɛɟɪɟɠɥɢɜɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 

ȼɧɟɞɪɟɧɢɟ 
ɤɨɪɩɨɪɚɬɢɜɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧ-

ɧɵɯ ɫɢɫɬɟɦ ɞɥɹ 
ɫɨɜɟɪɲɟɧɫɬɜɨ-

ɜɚɧɢɹ 
ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɩɪɢɹɬɢɟɦ 

Ɉɪɝɚɧɢɡɚɰɢɹ 
ɫɢɫɬɟɦɵ 
ɜɧɭɬɪɟɧɧɟɝɨ 
ɤɨɧɬɪɨɥɹ ɢ 
ɩɨɜɵɲɟɧɢɟ 
ɭɪɨɜɧɹ 
ɮɢɧɚɧɫɨɜɨɣ 
ɤɭɥɶɬɭɪɵ 
ɩɪɟɞɩɪɢɹɬɢɹ 
ɢ ɟɝɨ 
ɩɨɞɪɚɡɞɟɥɟ-

ɧɢɣ 

ȼɵɹɜɥɟɧɢɟ 
ɢ 
ɫɨɯɪɚɧɟɧɢɟ 
ɤɪɢɬɢɱɟɫɤɢ 
ɜɚɠɧɵɯ 
ɡɧɚɧɢɣ 

Ɋɚɡɪɚɛɨɬɤɚ, 
ɜɧɟɞɪɟɧɢɟ ɢ 
ɩɨɫɬɨɹɧɧɨɟ 
ɫɨɜɟɪɲɟɧɫɬɜɨ
ɜɚɧɢɟ 
ɫɢɫɬɟɦɵ 
ɦɨɬɢɜɚɰɢɢ 
ɩɟɪɫɨɧɚɥɚ, 
ɜɤɥɸɱɚɹ 
ɝɢɝɢɟɧɢɱɟɫ-

ɤɢɟ ɢ ɦɨɬɢɜɚ-

ɰɢɨɧɧɵɟ 
ɮɚɤɬɨɪɵ 

Ɋɚɡɪɚɛɨɬɤɚ 
ɪɚɡɜɟɬɜɥɟɧɧɨɣ 
ɫɢɫɬɟɦɵ 
ɦɨɬɢɜɚɰɢɢ, 
ɚɞɚɩɬɢɪɨɜɚɧ-

ɧɨɣ ɤɨ ɜɫɟɦ 
ɝɪɭɩɩɚɦ 
ɫɬɟɣɤɯɨɥɞɟɪɨɜ 

ɍɜɟɥɢɱɟɧɢɟ 
ɞɨɥɢ ɪɚɫɯɨɞɨɜ 
ɧɚ ɧɚɭɱɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɢ ɪɚɡɪɚɛɨɬɤɢ ɜ 
ɨɛɳɟɣ 
ɫɬɪɭɤɬɭɪɟ 
ɡɚɬɪɚɬ 
ɩɪɟɞɩɪɢɹɬɢɹ 

 ɉɨɜɵɲɟɧɢɟ 
ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɢ 
ɮɢɧɚɧɫɨɜɨ-

ɷɤɨɧɨɦɢɱɟɫ-

ɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɩɪɢɹ-

ɬɢɟɦ 

 

Ɂɚɤɪɟɩɥɟɧɢɟ 
ɩɪɚɜ ɧɚ 
ɨɛɴɟɤɬɵ 
ɢɧɬɟɥɥɟɤɬɭ-

ɚɥɶɧɨɣ 
ɫɨɛɫɬɜɟɧ-

ɧɨɫɬɢ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɢɯ ɡɚɳɢɬɵ 

ɋɨɡɞɚɧɢɟ 
ɫɢɫɬɟɦɵ 
ɩɨɞɝɨɬɨɜɤɢ, 
ɩɟɪɟɩɨɞɝɨ-

ɬɨɜɤɢ ɢ 
ɩɨɜɵɲɟɧɢɹ 
ɤɜɚɥɢɮɢɤɚɰɢ
ɢ ɩɟɪɫɨɧɚɥɚ 

 

ɋɨɡɞɚɧɢɟ 
ɭɫɥɨɜɢɣ ɞɥɹ 
ɪɚɡɜɢɬɢɹ 
ɩɚɪɬɧɟɪɫɤɢɯ 
ɞɨɜɟɪɢɬɟɥɶ-

ɧɵɯ 
ɞɨɥɝɨɫɪɨɱɧɵɯ 
ɨɬɧɨɲɟɧɢɣ ɫɨ 
ɜɫɟɦɢ 
ɝɪɭɩɩɚɦɢ 
ɫɬɟɣɤɯɨɥɞɟɪɨɜ 

Ⱥɤɬɢɜɧɨɟ 
ɜɨɜɥɟɱɟɧɢɟ 
ɞɨɫɬɢɠɟɧɢɣ 
ɩɪɟɞɩɪɢɹɬɢɣ-

ɩɚɪɬɧɟɪɨɜ, 
ɜɯɨɞɹɳɢɯ ɥɢɛɨ 
ɜ ɰɟɩɨɱɤɭ 
ɪɨɫɬɚ, ɥɢɛɨ 
ɷɥɟɦɟɧɬɨɜ 
ɬɪɢɚɞɵ 
"ɝɨɫɭɞɚɪɫɬɜɨ-

ɩɪɟɞɩɪɢɹɬɢɟ-

ɧɚɭɤɚ 
(ɨɛɪɚɡɨɜɚɧɢɟ)" 

   Ɋɚɡɜɢɬɢɟ ɢ 
ɩɨɞɞɟɪɠɤɚ 
ɤɨɪɩɨɪɚɬɢɜ-

ɧɨɣ ɤɭɥɶɬɭɪɵ 

 

Ɋɟɚɥɢɡɚɰɢɹ 
ɩɪɢɧɰɢɩɚ 
ɞɟɦɨɤɪɚɬɢɡɚɰ
ɢɢ ɭɩɪɚɜɥɟɧɢɹ 
ɩɭɬɟɦ 
ɩɪɢɜɥɟɱɟɧɢɹ 
ɫɬɟɣɤɯɨɥɞɟɪɨɜ 
ɤ ɭɩɪɚɜɥɟɧɢɸ 
ɩɪɟɞɩɪɢɹɬɢɟɦ 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɜɬɨɪɨɦ ɜ Д2Ж ɚɧɚɥɢɡ ɮɚɤɬɨɪɨɜ ɦɟɬɨɞɨɦ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ ɞɚɥ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɢɬɶ ɧɚɛɨɪ ɞɨɦɢɧɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɭɪɨɜɟɧɶ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ. ɋɪɟɞɢ ɧɢɯ: 

– ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɭɪɨɜɟɧɶ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɛɳɭɸ ɞɢɧɚɦɢɤɭ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 

– ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ, ɩɨɫɤɨɥɶɤɭ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɧɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɤ ɞɢɧɚɦɢɤɚ ɫɬɨɢɦɨɫɬɢ ɢ ɢɡɧɨɫɚ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɞɢɧɚɦɢɤɚ ɞɨɥɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɷɤɨɧɨɦɢɤɭ; 

– ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɣ, ɩɨɫɤɨɥɶɤɭ ɜɵɫɨɤɚ ɧɚɝɪɭɡɤɚ ɩɪɢ ɩɚɪɚɦɟɬɪɚɯ 
"ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɪɢɫɤ", "ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ" ɬɟɪɪɢɬɨɪɢɢ ɢ "ɱɢɫɥɟɧɧɨɫɬɶ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɧɚɫɟɥɟɧɢɹ"; 

– ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɤɨɪɩɨɪɚɬɢɜɧɵɟ ɢɧɜɟɫɬɢɰɢɢ ɜ ɢɧɧɨɜɚɰɢɨɧɧɨɟ 
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ɪɚɡɜɢɬɢɟ; 
– ɬɪɚɧɡɚɤɰɢɨɧɧɵɯ ɪɢɫɤɨɜ, ɩɨɫɤɨɥɶɤɭ ɧɚɢɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɱɢɫɥɟɧɧɨɫɬɶ ɫɥɭɠɚɳɢɯ ɜ ɨɪɝɚɧɚɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɢ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 
ɩɪɢɜɨɞɹɳɟɣ ɤ ɪɨɫɬɭ ɭɪɨɜɧɹ ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɣ ɞɨɥɠɧɨɫɬɧɵɦɢ ɩɨɥɧɨɦɨɱɢɹɦɢ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɤɪɚɳɟɧɢɟɦ ɢɧɜɟɫɬɢɰɢɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɦɨɳɧɨɫɬɢ.  

ɋɟɝɨɞɧɹ ɫɧɢɠɟɧɢɟ ɫɩɪɨɫɚ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ, ɩɪɟɠɞɟ 
ɜɫɟɝɨ, ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɦɨɪɚɥɶɧɨɝɨ ɢɡɧɨɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɧɢɤɚɟɬ 
ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 25%. ɉɪɟɜɵɲɟɧɢɟ 
ɨɛɴɟɦɨɜ ɢɦɩɨɪɬɚ ɧɚɞ ɷɤɫɩɨɪɬɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ Ⱥɗɋ ɩɪɢɜɟɥɨ ɤ ɪɨɫɬɭ 
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɫɚɥɶɞɨ ɜɧɟɲɧɟɬɨɪɝɨɜɨɝɨ ɛɚɥɚɧɫɚ ɩɨ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɩɪɨɞɭɤɰɢɢ. 
Ȼɨɥɶɲɭɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɢɦɩɨɪɬɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɩɪɢɞɚɸɬ ɦɟɯɚɧɢɡɦɵ 
ɥɶɝɨɬɧɨɝɨ ɤɪɟɞɢɬɨɜɚɧɢɹ ɤɨɧɬɪɚɤɬɨɜ ɧɚ ɡɚɤɭɩɤɭ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɫɞɟɥɨɤ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɨɥɠɧɵɯ ɦɟɪ ɝɨɫɩɨɞɞɟɪɠɤɢ, 
ɨɛɧɨɜɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɤɚɩɢɬɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɨɪ ɩɨɫɬɚɜɳɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɤɪɢɬɟɪɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ɉɫɧɨɜɧɵɦ ɜɟɤɬɨɪɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɞɨɥɠɟɧ ɫɬɚɬɶ ɤɨɦɩɥɟɤɫ ɦɟɪ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɪɟɚɥɢɡɚɰɢɸ 
ɫɬɪɚɬɟɝɢɢ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɢ ɭɫɢɥɟɧɢɹ ɷɤɫɩɨɪɬɧɵɯ ɩɨɡɢɰɢɣ. ɗɬɨ ɛɭɞɟɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɨɡɞɨɪɨɜɥɟɧɢɸ, ɧɨ ɢ ɜɵɜɟɞɟɬ 
ɧɚɰɢɨɧɚɥɶɧɭɸ ɷɤɨɧɨɦɢɤɭ ɧɚ ɧɨɜɵɣ ɤɨɧɤɭɪɟɧɬɧɵɣ ɭɪɨɜɟɧɶ ɦɢɪɨɜɨɝɨ ɪɵɧɤɚ.  

ɉɨ ɨɰɟɧɤɚɦ ɷɤɫɩɟɪɬɨɜ, ɨɛɴɟɦ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɰɟɥɹɯ 
ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɞɨɥɠɟɧ ɫɨɫɬɚɜɢɬɶ ɩɨɪɹɞɤɚ 13,3 ɬɪɥɧ.ɪɭɛ. (ɫɭɦɦɚ ɷɤɜɢɜɚɥɟɧɬɧɚ 
ɨɛɴɟɦɭ ɢɦɩɨɪɬɚ ɜ 2015ɝ.). ɉɪɢ ɷɬɨɦ ɞɨɥɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɫɨɫɬɚɜɢɬ 5,96 ɬɪɥɧ.ɪɭɛ. ɛɟɡ 
ɭɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ/ɢɥɢ ɫɨɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, 
ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɢɧɜɟɫɬɢɰɢɣ ɜ ɨɛɨɪɨɬɧɵɣ ɤɚɩɢɬɚɥ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɫɨɡɞɚɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɧɟɨɛɯɨɞɢɦɨ, ɩɨɫɤɨɥɶɤɭ ɞɚɠɟ ɞɨɡɚɝɪɭɡɤɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɡɜɨɥɢɬ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɜɧɭɬɪɟɧɧɢɣ ɫɩɪɨɫ ɬɨɥɶɤɨ ɱɚɫɬɢɱɧɨ (ɜ 
ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɞɨɥɢ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ). ɉɟɪɜɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɚɬɟɝɢɢ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɤɪɚɣɧɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵ, ɚ ɩɨ ɪɹɞɭ 
ɧɚɩɪɚɜɥɟɧɢɣ ɢ ɧɟɝɚɬɢɜɧɵ. Ɍɚɤ, ɜ 2015ɝ. ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 2014ɝ. ɫɟɝɦɟɧɬɟ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɩɪɨɢɡɨɲɥɨ ɩɚɞɟɧɢɟ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ 11,1%, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ 
ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ "ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɛɟɡ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɪɭɠɢɹ ɢ ɛɨɟɩɪɢɩɚɫɨɜ)", ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɢɬɫɹ ɢ ɩɪɨɞɭɤɰɢɹ ɚɬɨɦɧɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɨɛɴɟɦɵ ɫɨɤɪɚɬɢɥɢɫɶ ɧɚ 3% (ɬɚɛɥɢɰɚ 2). 

 

Ɍɚɛɥɢɰɚ 2. – ɂɧɞɟɤɫɵ ɮɢɡɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ ɜɚɥɨɜɨɣ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɨ ɜɢɞɭ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ "ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɛɟɡ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɪɭɠɢɹ ɢ ɛɨɟɩɪɢɩɚɫɨɜ)" ɡɚ ɩɟɪɢɨɞ 2004-2015 ɝɝ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

2004 2005 2007 2008 2009 2010 2012 2013 2014 2015 

ȼɚɥɨɜɨɣ 
ɜɧɭɬɪɟɧɧɢɣ 
ɩɪɨɞɭɤɬ ɜ 
ɪɵɧɨɱɧɵɯ ɰɟɧɚɯ 

107,2 106,4 108,5 105,2 92,2 104,5 103,5 101,3 100,7 96,3 

ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɦɚɲɢɧ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 (ɛɟɡ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɨɪɭɠɢɹ ɢ 
ɛɨɟɩɪɢɩɚɫɨɜ) 

114,5 104,1 123,1 96,5 57,1 109,2 104,1 94,8 91,6 87,4 



 ɎȺɄɌɈɊɕ ɂ ȼȿɄɌɈɊ ɗɄɈɇɈɆɂɑȿɋɄɈȽɈ ɊȺɁȼɂɌɂə ɉɊɈɆɕɒɅȿɇɇɕɏ 91 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 2(19) 2016 

ɋɬɪɚɬɟɝɢɹ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɬɪɟɛɭɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɦɨɳɧɨɫɬɟɣ ɢ ɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ, ɫɨɤɪɚɳɟɧɢɟ ɢɡɞɟɪɠɟɤ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɪɚɤɬɢɤ ɭɩɪɚɜɥɟɧɢɹ ɪɟɫɭɪɫɧɵɦ 
ɩɨɬɟɧɰɢɚɥɨɦ, ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɰɟɧɨɜɨɣ ɤɨɧɤɭɪɟɧɬɧɨɣ 
ɫɬɪɚɬɟɝɢɢ. 

ɋɟɝɨɞɧɹ ɤɪɚɣɧɟ ɫɥɨɠɧɨ ɩɪɟɞɫɤɚɡɚɬɶ ɤɨɧɴɸɧɤɬɭɪɭ ɦɢɪɨɜɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɪɵɧɤɚ, ɧɨ ɷɤɫɩɟɪɬɵ ɨɬɦɟɱɚɸɬ ɩɪɨɞɨɥɠɟɧɢɟ ɪɨɫɬɚ ɭɞɟɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɜ 
ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɫɬɪɚɧɚɯ Д7Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɠɢɞɚɟɬɫɹ ɞɜɭɯ-ɬɪɟɯɤɪɚɬɧɵɣ ɪɨɫɬ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɤ ɫɟɪɟɞɢɧɟ 21 ɜɟɤɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, Ɋɨɫɫɢɹ, ɤɚɤ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ 
ɢɝɪɨɤɨɜ ɧɚ ɪɵɧɤɟ ɷɧɟɝɨɪɟɫɭɪɫɨɜ ɢ ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɨɠɟɬ ɩɪɟɬɟɧɞɨɜɚɬɶ ɧɚ 20-ɬɢ 
ɩɪɨɰɟɧɬɧɭɸ ɞɨɥɸ ɪɵɧɤɚ ɩɪɢ ɚɤɬɢɜɧɨɦ ɩɪɨɞɜɢɠɟɧɢɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ.  

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɛɥɢɠɚɣɲɟɣ ɩɹɬɢɥɟɬɧɟɣ ɩɟɪɫɩɟɤɬɢɜɟ ɧɟɨɬɴɟɦɥɟɦɵɦ ɭɫɥɨɜɢɟɦ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɞɨɥɠɧɨ ɫɬɚɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɭɬɪɚɱɟɧɧɵɯ ɢ ɫɨɡɞɚɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, 
ɫɨɤɪɚɳɟɧɢɟ ɢɡɞɟɪɠɟɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚ ɫɱɟɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɷɮɮɟɤɬɢɜɧɵɯ ɩɪɨɟɤɬɨɜ ɦɟɧɟɞɠɦɟɧɬɚ (ɉɋɊ-ɩɪɨɟɤɬɵ) ɞɥɹ ɪɨɫɬɚ 
ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ ɜɫɟɯ ɜɢɞɨɜ ɪɚɫɯɨɞɨɜ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ, ɤɨɦɦɟɪɱɟɫɤɢɯ) ɢ ɞɨɫɬɢɠɟɧɢɟ ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ ɰɟɧɨɜɨɣ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɤɨ-ɩɨɥɢɬɢɱɟɫɤɢɯ 
ɨɝɪɚɧɢɱɟɧɢɣ, ɧɟɯɜɚɬɤɢ ɫɪɟɞɫɬɜ ɞɥɹ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ɩɪɨɟɤɬɨɜ, ɫɬɪɚɬɟɝɢɱɟɫɤɢ 
ɜɟɪɧɵɦ ɫɬɚɧɟɬ ɭɩɪɚɜɥɟɧɢɟ, ɧɚɰɟɥɟɧɧɨɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ ɛɟɡ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

ɂɧɧɨɜɚɰɢɨɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɧɟ ɩɪɨɫɬɨ ɫɬɢɦɭɥɢɪɨɜɚɬɶɫɹ, ɚ 
ɭɩɪɚɜɥɹɬɶɫɹ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ, "ɧɚɜɹɡɵɜɚɬɶɫɹ", ɱɬɨɛɵ ɩɪɟɨɞɨɥɟɬɶ ɢɧɟɪɰɢɸ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ, ɩɨɞɯɨɞɨɜ, ɬɟɯɧɨɥɨɝɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɩɪɨɱ. Ʉɥɚɫɫɢɱɟɫɤɢɟ 
ɢɧɫɬɪɭɦɟɧɬɵ ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɬɨɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɝɨ ɞɥɹ ɪɨɫɫɢɣɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ) ɫɟɝɨɞɧɹ ɚɤɬɢɜɧɨ ɞɨɩɨɥɧɹɟɬɫɹ ɢɧɧɨɜɚɰɢɨɧɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ. ɗɬɨ 
ɩɪɨɞɢɤɬɨɜɚɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɤɨɧɤɭɪɟɧɬɧɨɣ ɛɨɪɶɛɵ ɡɚ ɪɵɧɨɤ ɧɟ ɫɬɨɥɶɤɨ ɧɚ 
ɧɚɰɢɨɧɚɥɶɧɨɦ, ɫɤɨɥɶɤɨ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɭɪɨɜɧɟ. ɋɨɝɥɚɫɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫɬɪɚɬɟɝɢɣ, 
ɩɪɟɞɥɨɠɟɧɧɨɣ ɑɚɧ Ʉɢɦɨɦ ɢ Ɋɟɧɟ Ɇɨɛɨɪɧɨɦ (ɂɧɫɬɢɬɭɬ ɋɬɪɚɬɟɝɢɢ ɝɨɥɭɛɨɝɨ ɨɤɟɚɧɚ ɢɡ 
INSEAD) Д4Ж, ɪɨɫɫɢɣɫɤɚɹ ɚɬɨɦɧɚɹ ɨɬɪɚɫɥɶ ɢɦɟɟɬ ɛɢɡɧɟɫɵ ɜɨ ɜɫɟɯ ɝɪɭɩɩɚɯ. Ɍɚɤ, ɜ ȽɄ 
"Ɋɨɫɚɬɨɦ", ɟɫɬɶ ɛɢɡɧɟɫ-ɟɞɢɧɢɰɵ, ɪɚɛɨɬɚɸɳɢɟ ɜ "ɚɥɨɦ ɨɤɟɚɧɟ" (ɜɵɫɨɤɨɤɨɧɤɭɪɟɧɬɧɵɣ 
ɫɟɝɦɟɧɬ), - ɷɬɨ ɤɨɧɤɭɪɟɧɰɢɹ ɫɨ ɫɬɨɪɨɧɵ ɝɢɞɪɨ- ɢ ɬɟɩɥɨɷɧɟɪɟɬɢɤɢ. ȼ ɪɚɦɤɚɯ  ɫɬɪɚɬɟɝɢɢ  
"ɝɨɥɭɛɨɝɨ  ɨɤɟɚɧɚ"  ɪɚɡɜɢɜɚɸɬɫɹ  ɩɪɨɟɤɬɵ  ɡɚɦɤɧɭɬɨɝɨ  ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ 
(ɁəɌɐ) ɢ ɪɟɚɤɬɨɪɨɜ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ (Ȼɇ). ɉɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ 
("ɩɟɪɟɫɟɥɟɧɱɟɫɤɨɟ") ɡɚɧɢɦɚɸɬ  ɩɪɨɟɤɬɵ  ɪɚɡɜɢɬɢɹ  ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ  ɢ 
ɝɪɢɞ-ɬɟɯɧɨɥɨɝɢɣ.  

Ɉɫɬɚɧɨɜɢɦɫɹ ɧɚ ɜɨɡɦɨɠɧɨɫɬɹɯ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɚɬɟɝɢɢ ɝɨɥɭɛɨɝɨ ɨɤɟɚɧɚ ɞɥɹ 
ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ȼ Ɏɟɞɟɪɚɥɶɧɨɣ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɟ "əɞɟɪɧɵɟ 
ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɢ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɧɚ ɩɟɪɢɨɞ 2010-2015 ɝɨɞɨɜ ɢ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ ɞɨ 
2020 ɝɨɞɚ" (ɭɬɜɟɪɠɞɟɧɚ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 3 
ɮɟɜɪɚɥɹ 2010 ɝ. № 50 "Ɉ ɮɟɞɟɪɚɥɶɧɨɣ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɟ "əɞɟɪɧɵɟ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɢ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɧɚ ɩɟɪɢɨɞ 2010-2015 ɝɨɞɨɜ ɢ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ ɞɨ 2020 ɝɨɞɚ") 
ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɵɯ ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɡɜɢɬɢɟ ɨɬɪɚɫɥɢ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɰɟɩɨɱɤɭ ɪɨɫɬɚ "ɨɬɪɚɫɥɢ ɌɗɄ-ɚɬɨɦɧɨɟ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ-ɫɬɚɧɤɨɫɬɪɨɟɧɢɟ", ɚ ɬɚɤɠɟ ɨɪɝɚɧɢɡɚɰɢɣ, ɮɨɪɦɢɪɭɸɳɢɯ ɤɨɧɤɭɪɟɧɬɧɭɸ 
ɫɪɟɞɭ ɜ ɨɬɪɚɫɥɢ (ɩɨ ɦɟɬɨɞɢɤɟ "Ȼɪɢɥɥɢɚɧɬ" Ɇ.ɉɨɪɬɟɪɚ Д8Ж), ɧɟɨɛɯɨɞɢɦɨ 
ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɬɟ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɬɟɧɞɟɧɰɢɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɵ ɜ ɞɚɧɧɨɦ 
ɩɪɨɝɪɚɦɦɧɨɦ ɞɨɤɭɦɟɧɬɟ. Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ Ɏɐɉ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɹɞɟɪɧɵɯ 
ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɣ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɧɚ ɛɚɡɟ ɪɟɚɤɬɨɪɨɜ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ, 
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ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɩɪɢɧɰɢɩɭ ɡɚɦɤɧɭɬɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ (ɁəɌɐ) ɞɥɹ ɚɬɨɦɧɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɩɨɬɪɟɛɧɨɫɬɢ ɫɬɪɚɧɵ ɜ ɷɧɟɪɝɨɪɟɫɭɪɫɚɯ, ɚ ɬɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɷɬɨɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɨɩɥɢɜɚ, ɫɨɡɞɚɧɢɟ 
ɢ ɪɚɡɜɢɬɢɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɨɛɟɫɩɟɱɟɧɢɟ ɹɞɟɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɰɟɥɶɸ, ɡɚɞɚɱɚɦɢ Ɏɐɉ ɹɜɥɹɸɬɫɹ: 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɫɨɨɪɭɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ ɫ ɁəɌɐ; 

– ɪɚɡɪɚɛɨɬɤɚ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɩɪɨɟɤɬɨɜ ɩɨ ɜɨɡɦɨɠɧɨɫɬɹɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɚɬɨɦɧɨɝɨ ɹɞɪɚ.  

ɂɧɞɢɤɚɬɨɪɚɦɢ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɭɞɭɬ ɭɞɟɥɶɧɵɣ ɜɟɫ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɩɪɨɞɭɤɰɢɢ 
ɢ ɩɨɤɚɡɚɬɟɥɢ ɭɫɥɭɝ, ɫɨɡɞɚɧɧɵɯ ɩɭɬɟɦ ɪɟɚɥɢɡɚɰɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɉɪɨɝɪɚɦɦɵ, ɜ ɨɛɳɟɦ 
ɨɛɴɟɦɟ ɩɪɨɞɚɠ ɩɪɨɞɭɤɰɢɢ ɢ ɭɫɥɭɝ ɨɬɪɚɫɥɢ, ɪɨɫɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɨɝɨ ɭɪɚɧɚ ɜ əɌɐ, ɫɧɢɠɟɧɢɟ ɨɛɴɟɦɨɜ ɜɵɝɪɭɠɚɟɦɨɝɨ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɹɞɟɪɧɨɝɨ 
ɬɨɩɥɢɜɚ ɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɨɬɯɨɞɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɚɛɨɬɚɧɧɵɯ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɹɞɟɪɧɨɣ ɨɬɪɚɫɥɢ (ɦɢɪɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɜɵɲɟ) ɢ ɞɪ. 
ɇɟɤɨɬɨɪɵɟ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɨɰɟɧɢɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ Ɏɐɉ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.  
 

Ɍɚɛɥɢɰɚ 3. – ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ɏɐɉ 
"əɞɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɧɚ ɩɟɪɢɨɞ 2010–2015 ɝɝ. ɢ ɧɚ 
ɩɟɪɫɩɟɤɬɢɜɭ ɞɨ 2020 ɝ." 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 2010  2013  2014  2015  2016  2019 2020 

ȼɤɥɚɞ ɚɬɨɦɧɨɣ ɨɬɪɚɫɥɢ ɜ ɜɚɥɨɜɨɣ 
ɜɧɭɬɪɟɧɧɢɣ ɩɪɨɞɭɤɬ ɫɬɪɚɧɵ ɡɚ ɫɱɟɬ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ, % 
ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɣ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɜɵɩɭɫɤɚ 
ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ ɢɧɧɨɜɚɰɢɨɧɧɨɣ 
ɩɪɨɞɭɤɰɢɢ 

0,65 0,66 0,66 0,66 0,67 0,7 0,71 

ȼɤɥɚɞ ɨɬɪɚɫɥɢ ɜ ɨɛɴɟɦ 
ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɫɬɪɚɧɵ ɡɚ ɫɱɟɬ ɪɟɚɥɢɡɚɰɢɢ 
ɦɟɪɨɩɪɢɹɬɢɣ ɉɪɨɝɪɚɦɦɵ, % 

1,19 1,24 1,24 1,24 1,26 1,32 1,34 

Ɂɚɬɪɚɬɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɧɚ 
ɪɟɚɥɢɡɚɰɢɸ ɦɟɪɨɩɪɢɹɬɢɣ ɉɪɨɝɪɚɦɦɵ 
(ɜ ɰɟɧɚɯ 2015 ɝɨɞɚ), ɦɥɪɞ.ɪɭɛ. 

4,44 13,72 13,59 12,07 12,49 5,43 1,78 

ɉɨɫɬɭɩɥɟɧɢɟ ɧɚɥɨɝɨɜ ɜ ɛɸɞɠɟɬ ɜ 
ɫɜɹɡɢ ɫ ɪɟɚɥɢɡɚɰɢɟɣ ɦɟɪɨɩɪɢɹɬɢɣ 
ɉɪɨɝɪɚɦɦɵ (ɜ ɰɟɧɚɯ 2015 ɝɨɞɚ) , 
ɦɥɪɞ.ɪɭɛ. 

1,62 7,86 8,89 8,77 9,78 8,21 7,4 

Ɍɟɦɩ ɪɨɫɬɚ ɷɤɫɩɨɪɬɚ 
ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɪɚɛɨɬ ɢ ɭɫɥɭɝ ɜ ɨɛɥɚɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ, % 

4,78 4,91 5,4 6,83 7,03 7,79 7,95 

ɋɪɟɞɧɢɣ ɜɨɡɪɚɫɬ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɢ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɜ ɨɛɥɚɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ, ɥɟɬ 

46 45 44,5 44 43,5 42,5 42 
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Ɋɚɡɪɚɛɨɬɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɪɟɚɤɬɨɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɬɪɟɛɭɟɬ 
ɚɤɬɢɜɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜ ɪɟɲɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ ɩɪɟɞɩɪɢɹɬɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. Ɉɞɧɢɦ ɢɡ ɜɟɞɭɳɢɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɱɚɫɬɧɢɤɨɜ ɭɤɚɡɚɧɧɨɣ ɫɬɪɚɬɟɝɢɢ 
ɹɜɥɹɟɬɫɹ ɮɢɥɢɚɥ ȺɈ «ȺɗɆ-ɬɟɯɧɨɥɨɝɢɢ» «Ⱥɬɨɦɦɚɲ» ɜ ɝ. ȼɨɥɝɨɞɨɧɫɤɟ (ɞɚɥɟɟ – 

Ⱥɬɨɦɦɚɲ)  – ɩɪɢɡɧɚɧɧɵɣ ɜ ɫɨɜɟɬɫɤɨɟ ɜɪɟɦɹ ɥɢɞɟɪ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɚɬɨɦɧɨɝɨ 
ɷɧɟɪɝɨɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɫ ɱɟɬɤɨ ɨɬɥɚɠɟɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɹɞɟɪɧɵɯ ɭɫɬɚɧɨɜɨɤ. 
ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɜɨɞɭ ɜ ɧɚɱɚɥɟ 90-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɫɬɪɚɬɟɝɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɩɨ 
ɪɚɡɪɚɛɨɬɤɟ ɢ ɨɫɜɨɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɨɛɥɨɤɨɜ ɫ ɊȻɇ, ɩɪɢɡɜɚɧɧɚɹ ɪɟɲɢɬɶ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɩɨɜɵɲɟɧɢɹ ɦɨɳɧɨɫɬɟɣ, ɪɟɚɥɢɡɭɟɬɫɹ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɜ ɫɢɫɬɟɦɭ 
ɫɨɜɪɟɦɟɧɧɵɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɩɪɢɨɪɢɬɟɬɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ Ⱥɬɨɦɦɚɲɟ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɩɨɞɝɨɬɨɜɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɦɧɨɝɨɰɟɥɟɜɨɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɹɞɟɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ (ɆȻɂɊ). Ɋɟɚɤɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɋɍ ɆȻɂɊ) ɜɤɥɸɱɚɟɬ 
ɜ ɫɜɨɣ ɫɨɫɬɚɜ ɆȻɂɊ ɢ ɤɨɦɩɥɟɤɫ ɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɨɜ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɟɤɬɨɦ ɬɟɪɪɢɬɨɪɢɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɣɬɪɨɧɨɜ ɢ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɰɟɥɹɯ.  

ɋɨɡɞɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɆȻɂɊ ɫɬɚɧɨɜɢɬɫɹ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɩɪɨɰɟɫɫɚ ɨɪɝɚɧɢɡɚɰɢɢ 
ɫɟɪɢɣɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɟɚɤɬɨɪɨɜ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ, ɩɨɡɜɨɥɹɸɳɢɦ ɭɠɟ ɫɟɝɨɞɧɹ 
ɫɞɟɥɚɬɶ ɲɚɝ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɧɚɰɢɨɧɚɥɶɧɨɣ ɹɞɟɪɧɨɣ 
ɷɧɟɪɝɟɬɢɤɢ ɧɚ ɫɬɪɚɬɟɝɢɱɟɫɤɭɸ ɩɟɪɫɩɟɤɬɢɜɭ ɞɨ 50 ɥɟɬ. ȼ ɬɟɱɟɧɢɟ ɞɚɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɨ 
ɨɰɟɧɤɚɦ ɷɤɫɩɟɪɬɨɜ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɫɹ ɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ ɭɪɚɧɚ ɜ ɫɢɥɭ ɢɫɬɨɳɟɧɢɹ 
ɟɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɢ ɧɚɫɬɭɩɢɬ ɩɟɪɢɨɞ «ɛɵɫɬɪɨɣ ɷɧɟɪɝɟɬɢɤɢ».  

ɉɪɢɨɪɢɬɟɬ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɮɚɤɬɨɪɚ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɡɜɨɥɹɟɬ ɩɨ-ɧɨɜɨɦɭ ɨɰɟɧɢɜɚɬɶ ɱɟɥɨɜɟɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɤɨɬɨɪɵɣ 
ɜɤɥɸɱɚɟɬ ɬɪɭɞ (ɩɟɪɫɨɧɚɥ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɚɫɩɟɤɬɟ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɪɚɛɨɬɵ ɧɚɜɵɤɚɦɢ), ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ (ɤɚɱɟɫɬɜɟɧɧɵɣ 
ɮɚɤɬɨɪ, ɨɫɨɛɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ), ɢɧɮɨɪɦɚɰɢɹ (ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɱɟɥɨɜɟɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɩɨɥɭɱɚɬɶ, ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ, 
ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɢ ɫɨɯɪɚɧɹɬɶ ɢɧɮɨɪɦɚɰɢɸ). ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɢɨɛɪɟɬɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɫɨɯɪɚɧɟɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɤɚɩɢɬɚɥɚ, 
ɫɩɨɫɨɛɧɨɝɨ ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɡɧɚɧɢɹ ɢ ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɢɯ ɫɥɟɞɭɸɳɢɦ ɩɨɤɨɥɟɧɢɹɦ. 
ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɬɨɥɶ ɫɩɟɰɢɮɢɱɧɨɣ ɨɬɪɚɫɥɢ, ɤɚɤ ɚɬɨɦɧɚɹ, ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɚɤɬɭɚɥɶɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɛɥɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ – 

ɡɧɚɧɢɣ, ɤɨɬɨɪɵɟ ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɪɟɫɭɪɫɨɜ ɩɨɥɭɱɚɸɬ ɩɪɢɨɪɢɬɟɬ.  Ⱦɥɹ 
ɜɵɹɜɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɩɟɪɟɱɟɧɶ 
ɤɪɢɬɟɪɢɟɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɢɯ ɤɪɢɬɢɱɧɨɫɬɢ (ɜɚɠɧɨɫɬɢ, ɡɧɚɱɢɦɨɫɬɢ). 
ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɢɠɟ ɩɪɢɦɟɪɧɵɣ ɩɟɪɟɱɟɧɶ ɧɟɤɨɬɨɪɵɯ ɤɪɢɬɟɪɢɟɜ ɞɟɦɨɧɫɬɪɢɪɭɟɬ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɚɠɧɨɫɬɶ ɢ ɡɧɚɱɢɦɨɫɬɶ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɩɭɬɢ ɪɚɡɜɢɬɢɹ 
ɢ ɫɬɪɟɦɥɟɧɢɹ ɫɨɯɪɚɧɢɬɶ ɢ ɩɪɢɭɦɧɨɠɢɬɶ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɞɥɹ ɷɬɨɝɨ ɩɨɬɟɧɰɢɚɥ: 

– ɞɟɮɢɰɢɬ ɤɥɸɱɟɜɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜ ɤɨɧɤɪɟɬɧɨɣ ɨɛɥɚɫɬɢ ɡɧɚɧɢɹ, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ, ɢɫɫɥɟɞɨɜɚɧɢɹ;  

– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɫɨɛɨ ɜɵɫɨɤɨɣ, ɪɟɞɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
ɩɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɨɛɥɚɫɬɢ ɡɧɚɧɢɹ;  

– ɜɚɠɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɨɛɥɚɫɬɢ ɡɧɚɧɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ 
ɨɪɝɚɧɢɡɚɰɢɢ;  

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɧɚɧɢɣ ɜɨ ɜɫɟɯ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɱɢɫɥɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɨɪɝɚɧɢɡɚɰɢɢ;  

– ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɚ ɫɱɟɬ 
ɫɨɯɪɚɧɟɧɢɹ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɧɚɧɢɣ;  

– ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɪɢɫɤɚ ɩɪɢ ɭɬɟɪɟ ɡɧɚɧɢɣ, ɫɜɹɡɚɧɧɵɣ ɫ ɭɯɨɞɨɦ ɢɡ 
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ɨɪɝɚɧɢɡɚɰɢɢ ɧɨɫɢɬɟɥɟɣ ɡɧɚɧɢɣ;  
– ɨɩɚɫɧɨɫɬɶ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɧɚɧɢɣ.  

Ɂɧɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɨɟ ɜ ɫɥɭɱɚɟ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɯɨɬɹ ɛɵ 
ɨɞɧɨɦɭ ɤɪɢɬɟɪɢɸ. ɇɨɫɢɬɟɥɟɣ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɟ, 
ɧɚɩɪɢɦɟɪ, ɨɛɥɚɞɚɧɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɭɧɢɤɚɥɶɧɵɦɢ ɡɧɚɧɢɹɦɢ ɢ ɨɩɵɬɨɦ ɜ ɨɛɥɚɫɬɢ 
ɫɨɯɪɚɧɹɟɦɵɯ ɡɧɚɧɢɣ, ɜɵɫɨɤɢɦ ɢɧɞɟɤɫɨɦ ɰɢɬɢɪɨɜɚɧɢɹ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɤɨɦɩɟɬɟɧɰɢɟɣ 
ɜ ɨɛɥɚɫɬɢ ɫɨɯɪɚɧɹɟɦɵɯ ɡɧɚɧɢɣ, ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɡɧɚɧɢɣ 
(ɦɨɧɨɝɪɚɮɢɢ, ɩɭɛɥɢɤɚɰɢɢ ɢ ɩɪ.), ɧɚɥɢɱɢɟɦ ɧɚɭɱɧɵɯ ɫɬɟɩɟɧɟɣ, ɡɜɚɧɢɣ, ɞɨɫɬɢɠɟɧɢɣ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɢɞɧɨ, ɱɬɨ ɱɟɥɨɜɟɱɟɫɤɢɣ ɤɚɩɢɬɚɥ ɹɜɥɹɟɬɫɹ ɡɚɥɨɝɨɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɨɫɨɛɭɸ ɰɟɧɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɸɬ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ, ɤɪɟɚɬɢɜɧɨ 
ɧɚɫɬɪɨɟɧɧɵɟ, ɝɨɬɨɜɵɟ ɤ ɧɚɭɱɧɵɦ ɢɡɵɫɤɚɧɢɹɦ, ɫɩɨɫɨɛɧɵɟ ɩɪɢɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɵɟ 
ɡɧɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ, ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɨɩɵɬ ɦɨɥɨɞɵɦ ɫɩɟɰɢɚɥɢɫɬɚɦ, ɮɢɤɫɢɪɨɜɚɬɶ 
ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɯ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɣ, ɩɨɥɭɱɚɬɶ 
ɩɚɬɟɧɬɵ ɢ ɬ.ɩ. 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɩɪɨɟɤɬɨɜ 
ɫɨɯɪɚɧɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɢɦɟɟɬ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɣ ɢ 
ɷɮɮɟɤɬɢɜɧɨɣ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɟɧɢɟ 
ɡɚɞɚɱ: 

1) ɫɧɢɠɟɧɢɟ ɪɢɫɤɚ ɭɬɪɚɬɵ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɜ ɫɜɹɡɢ ɫ ɭɯɨɞɨɦ ɧɨɫɢɬɟɥɹ 
ɡɧɚɧɢɣ ɩɭɬɟɦ ɜɵɹɜɥɟɧɢɹ ɢ ɫɨɯɪɚɧɟɧɢɹ ɡɧɚɧɢɣ; 

2) ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɢ ɦɟɠɞɭ ɩɨɤɨɥɟɧɢɹɦɢ; 
3) ɜɨɜɥɟɱɟɧɢɟ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɜ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ, 

ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɞɚɧɧɵɦɢ, ɢɧɮɨɪɦɚɰɢɟɣ, ɡɧɚɧɢɹɦɢ; 
4) ɤɨɦɦɟɪɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ, ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ.  
Ɇɨɞɟɥɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɚɬɨɦɧɨɝɨ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɰɟɥɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ ɨɫɧɨɜɧɵɦ ɡɚɞɚɱɚɦ 
(ɨɬɦɟɱɟɧɵ ɰɢɮɪɚɦɢ ɧɚ ɪɢɫɭɧɤɟ), ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɪɢɫ. 4).  

ɋɨɫɬɚɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɪɨɟɤɬɚ ɫɨɯɪɚɧɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɞɨɥɠɧɵ 
ɫɬɚɬɶ ɫɥɟɞɭɸɳɢɟ: 

– ɚɭɞɢɬ ɡɧɚɧɢɣ; 
– ɤɚɪɬɢɪɨɜɚɧɢɟ ɡɧɚɧɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ; 
– ɨɰɟɧɤɚ ɪɢɫɤɨɜ ɭɬɪɚɬɵ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɡɧɚɧɢɣ ɩɨ ɮɚɤɬɨɪɚɦ ɪɢɫɤɚ 

(ɫɨɤɪɚɳɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢɥɢ ɞɨɥɠɧɨɫɬɢ, ɫɬɟɩɟɧɶ 
ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ, ɧɚɥɢɱɢɟ ɩɪɟɟɦɧɢɤɚ); 

– ɩɟɪɟɫɦɨɬɪ ɢ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦ ɩɨɞɝɨɬɨɜɤɢ ɧɚ ɞɨɥɠɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɦɟɬɨɞɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ; 

– ɜɵɹɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɫɨɫɬɚɜɟ ɤɪɢɬɢɱɟɫɤɢ 
ɜɚɠɧɵɯ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɢɟ ɞɨɯɨɞɚ ɨɬ ɩɪɚɜ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

ȼɵɲɟɢɡɥɨɠɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɪɚɡɜɢɬɶ ɱɟɥɨɜɟɱɟɫɤɢɣ 
ɩɨɬɟɧɰɢɚɥ, ɧɨ ɢ ɫɞɟɥɚɬɶ ɜɨɡɦɨɠɧɵɦ ɟɝɨ ɧɚɤɨɩɥɟɧɢɟ ɩɭɬɟɦ ɩɟɪɟɞɚɱɢ ɜɚɠɧɟɣɲɟɣ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ 2016ɝ. ɜ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɦ ɞɢɜɢɡɢɨɧɟ Ɋɨɫɚɬɨɦɚ – ȺɈ «Ⱥɬɨɦɷɧɟɪɝɨɦɚɲ» ɫɬɚɪɬɨɜɚɥɚ 
ɩɪɨɝɪɚɦɦɚ ɨɛɭɱɟɧɢɹ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɡɚɪɭɛɟɠɧɵɯ ɪɵɧɤɚɯ. ɉɪɨɝɪɚɦɦɚ ɪɚɫɫɱɢɬɚɧɚ 
ɧɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɩɪɨɞɚɠɚɦ, ɤɚɱɟɫɬɜɭ, ɪɚɛɨɬɧɢɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɫɟɤɬɨɪɚ ɢ 
ɬɟɯɧɨɥɨɝɨɜ. ȼ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɪɟɚɥɢɡɚɰɢɟɣ ɫɬɪɚɬɟɝɢɢ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɮɟɞɟɪɚɥɶɧɵɯ ɰɟɥɟɜɵɯ ɩɪɨɝɪɚɦɦ, ɷɬɨ ɩɨɡɜɨɥɢɬ ɜɵɜɟɫɬɢ ɪɨɫɫɢɣɫɤɨɟ ɚɬɨɦɧɨɟ 
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ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ ɧɚ ɤɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɣ ɭɪɨɜɟɧɶ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɫɮɨɪɦɢɪɨɜɚɜ 
ɬɟɦ ɫɚɦɵɦ ɡɚɞɟɥ ɧɚɰɢɨɧɚɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɢ.  

ɇɉȿɀɆɗ ɌɃɌɍɀɇɖ ɎɊɋАȽɆɀɈɃɚ ɂɈАɈɃɚɇɃ ɈА ɊɋɀȿɊɋɃɚɍɃɚХ АɍɉɇɈɉȾɉ 
ɇАШɃɈɉɌɍɋɉɀɈɃɚ

ɍɜɟɥɢɱɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɪɚɛɨɬɧɢɤɨɜ ɡɚ ɫɱɟɬ: 
1.ɍɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɟɦ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 
ɤɨɦɩɟɬɟɧɰɢɣ;  
2. Ɉɪɝɚɧɢɡɚɰɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɫɨɨɛɳɟɫɬɜ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɞɥɹ ɢɯ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ;                               
3. Ɏɨɪɦɚɥɢɡɚɰɢɢ ɧɟɹɜɧɵɯ ɡɧɚɧɢɣ;
4. Вɵɹɜɥɟɧɢɹ ɢ ɫɨɯɪɚɧɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ 
ɡɧɚɧɢɣ  

1, 2, 3, 4           

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ 

Цɟɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ

Ɏɪɫɛɝɦɠɨɣɠ ɨɛɮчɨɩ-

ɭɠхɨɣчɠɬɥɣɧɣ 
ɬɩɩɜщɠɬɭɝɛɧɣ

Ɏɪɫɛɝɦɠɨɣɠ ɨɛɮчɨɩ-

ɭɠхɨɣчɠɬɥɣɧ ɥɩɨɭɠɨɭɩɧ 
(ɈɍɅ)

Ɏɪɫɛɝɦɠɨɣɠ ɪɫɛɝɛɧɣ ɨɛ 
ɫɠɢɮɦɷɭɛɭɶ 

ɣɨɭɠɦɦɠɥɭɮɛɦɷɨɩɤ 
ɟɠяɭɠɦɷɨɩɬɭɣ

ɉɨɜɵɲɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɫɥɟɞɨɜɚɧɢɣ   ɢ   
ɪɚɡɪɚɛɨɬɨɤ ɡɚ ɫɱɟɬ 

ɨɛɟɫɩɟɱɟɧɢɹ 
ɞɨɫɬɭɩɧɨɫɬɢ ɢ 
ɭɞɨɛɫɬɜɚ ɇɌК

2, 3

ɍɩɪɚɜɥɟɧɢɟ ɩɪɚɜɚɦɢ ɧɚ 
ɪɟɡɭɥɶɬɚɬɵ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɚ ɜɫɟɯ 

ɫɬɚɞɢɹɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ, 
ɧɚɩɪɚɜɥɟɧɧɨɟ ɧɚ ɢɯ 
ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɸ 

3;4

7

 
Ɋɢɫ. 4. – Ɇɨɞɟɥɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɫɬɨɹɧɢɟ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɪɨɫɫɢɣɫɤɨɝɨ ɚɬɨɦɧɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɰɢɨɧɚɥɶɧɵɦɢ ɢɧɬɟɪɟɫɚɦɢ. Ⱥɬɨɦɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ 
ɩɟɪɟɧɨɫɢɬ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɧɚɭɤɨɟɦɤɢɯ 
ɬɟɯɧɨɥɨɝɢɣ, ɢɯ ɷɤɫɩɨɪɬɧɵɣ ɩɨɬɟɧɰɢɚɥ. Ⱥɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ ɜ ɰɟɥɨɦ ɹɜɥɹɟɬɫɹ 
ɜɵɫɨɤɨɤɨɧɤɭɪɟɧɬɧɨɣ ɨɬɪɚɫɥɶɸ ɢ ɛɭɞɟɬ ɫɨɯɪɚɧɹɬɶ ɢ ɭɤɪɟɩɥɹɬɶ ɫɜɨɢ ɩɨɡɢɰɢɢ ɩɪɢ 
ɨɩɬɢɦɚɥɶɧɨɦ ɪɚɡɜɢɬɢɢ ɜɫɟɯ ɟɟ ɞɢɜɢɡɢɨɧɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɡɚɢɦɨɫɜɹɡɚɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ.  
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Abstract – BACKGROUND Article is devoted to research of economic development factors of 

nuclear mechanical engineering enterprises. 

The theoretical analysis of nuclear power development universal tendencies showed that guarantee 

of its competitiveness are innovative transformations of all its subjects, especially machine-

building division as made equipment and the level of its technological novelty, safety and 

profitability for construction, operation and repair of nuclear power plants defines a vector of 

branch development. 

METHODS The analysis of various approaches and classifications, and use of economic and 

mathematical model operation techniques, in particular, use of the main component method 

allowed to prove an innovation significance in total of factors of the modern industrial enterprise 

development. 

In article the role of the institutional environment and the effects which determine the modern 

features of functioning of the production enterprises is noted. It is proved as a result that economic 

development of the Russian nuclear mechanical engineering is very peculiar defined by both 

features of transformational processes and corporate management miscalculations. It confirms of 

chreod effect action. 

The main obstacles in economic development of the Russian nuclear mechanical engineering are 

defined: high level of moral and physical wear of production capacities, higher profitability of 

import deliveries in comparison with foreign suppliers, internal owing to effective crediting of 

equipment consumers. 

RESULTS The main vector of economic development of the Russian nuclear mechanical 

engineering as need of intensive innovative development of industry by use of modern 

management methods for effective management of strategic resources is planned as a result 

(human capital development, preserving crucial knowledge and upgrade of fixed assets, the state 

investments within target financing program). The specified measures will allow to pass, first of 

all, to rational import substitution and to present competitive products of one of the most 

perspective industries of the world economy at the foreign market. 
 

Keywords: nuclear mechanical engineering, industrial enterprises, economic development factors, 

import substitution, crucial knowledge. 
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Units of measure should be given according to the International system (SI). 

6) References are given at the end of article in order they mention. References are 

highlighted with square brackets in the text only to the published materials. References to 

foreign sources are given in original language. 

7) The Publication Ethics. 

TСО ОНТЭШЫЬ ШП ЭСО ―GХШЛКХ NЮМХОКЫ SКПОЭв‖ JШЮЫЧКХ аШЫФ ТЧ КММШЫНКЧМО аТЭС ЭСО 
international publication ethics principles, including but not limited to privacy policy, 

vigilance over the scholarly publications, consideration of possible conflict of interests, etc. 

The editorial board follows the recommendations of the Committee on Publication Ethics 

(http://publicationethics.org/) and valuable practice of world-leading journals and publishers. 
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judgment) and recuse themselves from any decisions in which a conflict of interest exists. 
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indecisive. The possibility of indecisive results publication is specially considered by the 
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ɉɊȺȼɂɅȺ ȾɅə ȺȼɌɈɊɈȼ 
 

1) ɉɨɥɧɵɣ ɬɟɤɫɬ ɫɬɚɬɶɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɨɩɭɛɥɢɤɨɜɚɧɢɹ, ɞɨɥɠɟɧ 
ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɨɬ ɭɱɪɟɠɞɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɟɧɚ ɪɚɛɨɬɚ, ɢ 
ɩɨɞɩɢɫɚɧ ɚɜɬɨɪɚɦɢ. 

2) Ʉɨɦɩɥɟɤɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɷɤɫɩɟɪɬɧɨɟ ɡɚɤɥɸɱɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɩɭɛɥɢɤɨɜɚɧɢɹ. 

3) Ʉ ɫɬɚɬɶɟ ɩɪɢɥɚɝɚɸɬɫɹ: 
– ɫɜɟɞɟɧɢɹ ɨɛ ɚɜɬɨɪɚɯ ɧɚ ɪɭɫɫɤɨɦ ɢ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɚɯ (ɮɚɦɢɥɢɹ, ɢɦɹ, 

ɨɬɱɟɫɬɜɨ, ɦɟɫɬɨ ɪɚɛɨɬɵ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ, ɞɨɦɚɲɧɢɣ, ɫɥɭɠɟɛɧɵɣ ɢ 
ɷɥɟɤɬɪɨɧɧɵɣ ɚɞɪɟɫɚ, ɬɟɥɟɮɨɧɵ. ȿɫɥɢ ɚɜɬɨɪɨɜ ɧɟɫɤɨɥɶɤɨ, ɭɤɚɡɚɬɶ, ɫ ɤɟɦ ɜɟɫɬɢ 
ɩɟɪɟɩɢɫɤɭ); 

– ɫɜɟɞɟɧɢɹ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɚɜɬɨɪɨɜ ɧɚ ɪɭɫɫɤɨɦ ɢ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɚɯ, ɜɤɥɸɱɚɹ 
ɩɨɱɬɨɜɵɣ ɚɞɪɟɫ ɫ ɢɧɞɟɤɫɨɦ. ȿɫɥɢ ɚɜɬɨɪɨɜ ɧɟɫɤɨɥɶɤɨ, ɭɤɚɡɚɬɶ ɞɚɧɧɵɟ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ 
ɤɚɠɞɨɝɨ ɚɜɬɨɪɚ); 

– ɧɚɡɜɚɧɢɟ ɫɬɚɬɶɢ ɢ ɢɧɢɰɢɚɥɵ ɚɜɬɨɪɨɜ ɧɚ ɪɭɫɫɤɨɦ ɢ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ; 
– ɚɧɧɨɬɚɰɢɹ ɧɚ ɪɭɫɫɤɨɦ ɢ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɚɯ; 
– ɢɧɞɟɤɫ ɍȾɄ; 
– ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɧɚ ɪɭɫɫɤɨɦ ɢ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɚɯ. 
4) Ɉɛɴɟɦ ɫɬɚɬɶɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 12 ɫɬɪɚɧɢɰ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, 

ɜɤɥɸɱɚɹ ɬɚɛɥɢɰɵ, ɫɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ (15–25 ɢɫɬɨɱɧɢɤɨɜ) ɢ ɪɢɫɭɧɤɢ (ɧɟ ɛɨɥɟɟ 10).  

5) ɋɬɚɬɶɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɛɪɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɧɚɛɨɪɚ. ȼ ɨɞɧɨɦ ɮɚɣɥɟ ɩɨɦɟɳɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɚ ɫɬɚɬɶɹ (ɜ ɫɥɭɱɚɟ ɩɨɞɚɱɢ ɞɜɭɯ ɫɬɚɬɟɣ ɢ 
ɛɨɥɟɟ). ɋɜɟɞɟɧɢɹ ɢɡ ɩɭɧɤɬɚ 3 ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɫɬɚɬɶɢ ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɠɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ.  

ɋɬɚɬɶɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɮɨɪɦɥɟɧɚ ɜ ɮɨɪɦɚɬɟ MТМЫШЬШПЭ OППТɫО 97-2003 Word 7.0, 

ɱɟɪɟɡ 1 ɢɧɬɟɪɜɚɥ, ɲɪɢɮɬɨɦ TТЦОЬ NОа RШЦКЧ ɪɚɡɦɟɪɨɦ 12 ɩɬ. ɉɨɥɹ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ – 

2,5 ɫɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɸɛɵɯ ɞɪɭɝɢɯ ɲɪɢɮɬɨɜ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɜɢɞɟ ɢɫɤɥɸɱɟɧɢɹ, 
ɟɫɥɢ ɨɧɢ ɜɧɟɫɟɧɵ ɜ ɤɨɞ ɮɚɣɥɚ. ɇɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɤɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ 
ɩɟɪɟɧɨɫɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɨɛɟɥɨɜ. ȼɟɤɬɨɪɧɵɟ ɜɟɥɢɱɢɧɵ ɜɵɞɟɥɹɸɬɫɹ ɩɨɥɭɠɢɪɧɵɦ 
ɲɪɢɮɬɨɦ. 

Ⱦɥɹ ɡɚɩɢɫɢ ɮɨɪɦɭɥ ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɪɟɞɚɤɬɨɪ ɮɨɪɦɭɥ EqЮКЭТШЧ 3.0.Ȼɨɥɶɲɢɟ 
ɮɨɪɦɭɥɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɛɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɫɬɪɨɤ, ɩɪɢɱɟɦ ɤɚɠɞɚɹ ɧɨɜɚɹ ɫɬɪɨɤɚ – ɧɨɜɵɣ 
ɨɛɴɟɤɬ. Ɂɚɩɪɟɳɚɟɬɫɹ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɮɨɪɦɭɥɵ. ɉɪɢ ɧɚɛɨɪɟ ɮɨɪɦɭɥ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɯ ɪɚɡɦɟɪɨɜ: ɬɟɤɫɬ – 11 ɩɬ, ɤɪɭɩɧɵɣ ɢɧɞɟɤɫ – 8 ɩɬ, ɦɟɥɤɢɣ 
ɢɧɞɟɤɫ – 6 ɩɬ, ɤɪɭɩɧɵɣ ɫɢɦɜɨɥ – 12 ɩɬ, ɦɟɥɤɢɣ ɫɢɦɜɨɥ – 10 ɩɬ. Ɏɨɪɦɭɥɵ ɧɟ ɞɨɥɠɧɵ 
ɜɤɥɸɱɚɬɶ ɜ ɫɨɫɬɚɜ ɡɧɚɤɢ ɩɭɧɤɬɭɚɰɢɢ ɢ ɧɭɦɟɪɚɰɢɸ. 

ɋɬɚɬɶɹ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɥɢɲɶ ɫɚɦɵɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɨɪɦɭɥɵ, ɨɬ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɜɵɤɥɚɞɨɤ ɠɟɥɚɬɟɥɶɧɨ ɨɬɤɚɡɚɬɶɫɹ. ɇɭɦɟɪɭɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɮɨɪɦɭɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɢɦɟɸɬɫɹ 
ɫɫɵɥɤɢ. ɇɭɦɟɪɚɰɢɹ ɮɨɪɦɭɥ ɞɨɥɠɧɚ ɛɵɬɶ ɫɤɜɨɡɧɚɹ ɩɨ ɜɫɟɣ ɫɬɚɬɶɟ. Ɍɚɛɥɢɰɵ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɡɚɝɨɥɨɜɤɢ ɢ ɧɭɦɟɪɚɰɢɸ, ɜ ɧɢɯ ɞɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɨɛɳɟɩɪɢɧɹɬɵɟ ɫɨɤɪɚɳɟɧɢɹ. 

ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɬɚɛɥɢɰɵ ɧɟ ɩɪɟɜɵɲɚɥɢ ɨɞɧɨɣ ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɚ. Ʉɨɥɢɱɟɫɬɜɨ 
ɬɚɛɥɢɰ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɚɧɢɰ. 

Ɋɢɫɭɧɤɢ ɢ ɫɯɟɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɱɟɪɧɨ-ɛɟɥɵɦɢ, ɪɚɡɦɟɪɨɦ 800б600, ɫ ɩɨɞɩɢɫɹɦɢ. 
Ƚɪɚɮɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɮɨɪɦɥɟɧɵ ɜ ɮɨɪɦɚɬɟ MТМЫШЬШПЭ OППТɫО 97-2003 АШЫН 7.0 ɢ 
ɬɨɥɶɤɨ ɨɬɞɟɥɶɧɵɦ ɮɚɣɥɨɦ (ɤɚɠɞɵɣ ɝɪɚɮɢɤ ɧɚ ɧɨɜɨɦ ɥɢɫɬɟ, ɥɢɛɨ ɜ ɧɨɜɨɦ ɮɚɣɥɟ). 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɟɬ ɞɚɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɫɢɫɬɟɦɨɣ 
(ɋɂ). 

6) Ʌɢɬɟɪɚɬɭɪɚ ɩɪɢɜɨɞɢɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɩɨɦɢɧɚɧɢɹ ɜ ɤɨɧɰɟ ɫɬɚɬɶɢ. ȼ ɬɟɤɫɬɟ 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɫɵɥɤɢ ɜ ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ɬɨɥɶɤɨ ɧɚ ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ. 
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ɋɫɵɥɤɢ ɧɚ ɢɧɨɫɬɪɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɞɚɸɬɫɹ ɧɚ ɹɡɵɤɟ ɨɪɢɝɢɧɚɥɚ ɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ, ɜ 
ɫɥɭɱɚɟ ɩɟɪɟɜɨɞɚ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ, ɫ ɭɤɚɡɚɧɢɟɦ ɧɚ ɩɟɪɟɜɨɞ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɪɤɚ ɫɬɚɬɟɣ ɱɟɪɟɡ ɩɪɨɝɪɚɦɦɭ Ⱥɧɬɢɩɥɚɝɢɚɬ ɧɚ ɫɚɣɬɟ 
http://www.antiplagiat.ru 

Ȼɢɛɥɢɨɝɪɚɮɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɮɨɪɦɥɟɧɚ ɫɨɝɥɚɫɧɨ ȽɈɋɌɭ 7.1-2003 

«Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɚɹ ɡɚɩɢɫɶ ɢ ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ 
ɩɪɚɜɢɥɚ ɫɨɫɬɚɜɥɟɧɢɹ». References ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɨɬɞɟɥɶɧɨ (ɩɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ ɫɦ. 
ɧɢɠɟ ɜ ɪɚɡɞɟɥɟ The list of references standard in English). 

ȼɇɂɆȺɇɂȿ! ȼ ɫɥɭɱɚɟ ɪɚɫɯɨɠɞɟɧɢɹ ɛɭɦɚɠɧɨɣ ɢ ɷɥɟɤɬɪɨɧɧɨɣ ɜɟɪɫɢɣ 
ɂɡɞɚɬɟɥɶɫɬɜɨ ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɛɭɦɚɠɧɨɣ ɜɟɪɫɢɟɣ. 

7) ɗɬɢɤɚ ɩɭɛɥɢɤɚɰɢɣ. 

Ɋɟɞɚɤɰɢɨɧɧɚɹ ɤɨɥɥɟɝɢɹ ɧɚɭɱɧɨɝɨ ɠɭɪɧɚɥɚ «Ƚɥɨɛɚɥɶɧɚɹ ɹɞɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɷɬɢɱɟɫɤɢɦɢ ɩɪɚɜɢɥɚɦɢ ɧɚɭɱɧɵɯ 
ɩɭɛɥɢɤɚɰɢɣ, ɜɤɥɸɱɚɸɳɢɦɢ ɩɪɚɜɢɥɚ ɩɨɪɹɞɨɱɧɨɫɬɢ, ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɢ, ɧɚɞɡɨɪɚ ɡɚ 
ɩɭɛɥɢɤɚɰɢɹɦɢ, ɭɱɟɬ ɜɨɡɦɨɠɧɵɯ ɤɨɧɮɥɢɤɬɨɜ ɢɧɬɟɪɟɫɨɜ ɢ ɞɪ. ȼ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɪɟɞɚɤɰɢɹ ɫɥɟɞɭɟɬ ɪɟɤɨɦɟɧɞɚɰɢɹɦ Ʉɨɦɢɬɟɬɚ ɩɨ ɷɬɢɤɟ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɣ (Committee 

on Publication Ethics (http://publicationethics.org/)), ɚ ɬɚɤɠɟ ɨɩɢɪɚɟɬɫɹ ɧɚ ɰɟɧɧɵɣ ɨɩɵɬ 
ɚɜɬɨɪɢɬɟɬɧɵɯ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɠɭɪɧɚɥɨɜ ɢ ɢɡɞɚɬɟɥɶɫɬɜ. 

Ⱥɜɬɨɪɫɬɜɨ. ȼɫɟ ɥɢɰɚ, ɨɛɨɡɧɚɱɟɧɧɵɟ ɤɚɤ «ɚɜɬɨɪɵ», ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɤɪɢɬɟɪɢɹɦ ɷɬɨɝɨ ɩɨɧɹɬɢɹ. ɍɱɚɫɬɢɟ ɤɚɠɞɨɝɨ ɚɜɬɨɪɚ ɜ ɪɚɛɨɬɟ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɢɧɹɬɶ ɧɚ ɫɟɛɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɟɟ ɫɨɞɟɪɠɚɧɢɟ. ɉɪɚɜɨ ɧɚɡɵɜɚɬɶɫɹ 
ɚɜɬɨɪɨɦ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɚɯ: 

ɚ) ɡɧɚɱɢɬɟɥɶɧɨɦ ɜɤɥɚɞɟ ɜ ɤɨɧɰɟɩɰɢɸ ɢ ɞɢɡɚɣɧ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɥɢ ɜ ɚɧɚɥɢɡ ɢ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɚɧɧɵɯ; 

ɛ) ɩɨɞɝɨɬɨɜɤɟ ɬɟɤɫɬɚ ɫɬɚɬɶɢ ɢɥɢ ɜɧɟɫɟɧɢɢ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ; 
ɜ) ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɭɬɜɟɪɠɞɟɧɢɢ ɜɟɪɫɢɢ, ɤɨɬɨɪɚɹ ɫɞɚɟɬɫɹ ɜ ɩɟɱɚɬɶ. 
ɍɱɚɫɬɢɟ, ɡɚɤɥɸɱɚɸɳɟɟɫɹ ɬɨɥɶɤɨ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɢɥɢ ɩɨɞɛɨɪɟ 

ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɫɬɚɬɶɢ, ɧɟ ɨɩɪɚɜɞɵɜɚɟɬ ɜɤɥɸɱɟɧɢɹ ɜ ɫɨɫɬɚɜ ɚɜɬɨɪɫɤɨɣ ɝɪɭɩɩɵ. Ɉɛɳɟɟ 
ɪɭɤɨɜɨɞɫɬɜɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɤɨɥɥɟɤɬɢɜɨɦ ɬɚɤɠɟ ɧɟ ɩɪɢɡɧɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 
ɚɜɬɨɪɫɬɜɚ. 

Ɋɟɞɚɤɬɨɪɵ ɠɭɪɧɚɥɚ «Ƚɥɨɛɚɥɶɧɚɹ ɹɞɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» ɜɩɪɚɜɟ ɫɩɪɨɫɢɬɶ ɭ 
ɚɜɬɨɪɨɜ, ɤɚɤɨɜ ɜɤɥɚɞ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɜ ɧɚɩɢɫɚɧɢɟ ɫɬɚɬɶɢ; ɷɬɚ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɭɛɥɢɤɨɜɚɧɚ. 

ȼɫɟ ɱɥɟɧɵ ɤɨɥɥɟɤɬɢɜɚ, ɧɟ ɨɬɜɟɱɚɸɳɢɟ ɤɪɢɬɟɪɢɹɦ ɚɜɬɨɪɫɬɜɚ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɟɪɟɱɢɫɥɟɧɵ ɫ ɢɯ ɫɨɝɥɚɫɢɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɪɚɡɞɟɥɟ «ȼɵɪɚɠɟɧɢɟ ɩɪɢɡɧɚɬɟɥɶɧɨɫɬɢ». 

ɉɨɪɹɞɨɤ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɭɤɚɡɚɧɵ ɚɜɬɨɪɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɫɨɜɦɟɫɬɧɵɦ 
ɪɟɲɟɧɢɟɦ. 

Ⱥɜɬɨɪɵ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɫɬɚɬɶɢ ɢ ɡɚ ɫɚɦ ɮɚɤɬ ɟɟ ɩɭɛɥɢɤɚɰɢɢ. 
Ɋɟɞɚɤɰɢɹ ɠɭɪɧɚɥɚ ɨɫɬɚɜɥɹɟɬ ɡɚ ɫɨɛɨɣ ɩɪɚɜɨ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ 
ɩɪɢɫɥɚɧɧɵɯ ɫɬɚɬɟɣ. 

Ɋɟɰɟɧɡɢɪɨɜɚɧɢɟ. ɀɭɪɧɚɥ «Ƚɥɨɛɚɥɶɧɚɹ ɹɞɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» ɹɜɥɹɟɬɫɹ 
ɪɟɰɟɧɡɢɪɭɟɦɵɦ ɠɭɪɧɚɥɨɦ. ɉɨɫɬɭɩɚɸɳɢɟ ɜ ɪɟɞɚɤɰɢɸ ɠɭɪɧɚɥɚ ɫɬɚɬɶɢ ɢ ɤɪɚɬɤɢɟ 
ɫɨɨɛɳɟɧɢɹ ɩɪɨɯɨɞɹɬ ɨɛɹɡɚɬɟɥɶɧɨɟ ɪɟɰɟɧɡɢɪɨɜɚɧɢɟ ɱɥɟɧɚɦɢ ɪɟɞɤɨɥɥɟɝɢɢ ɢɥɢ 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɩɨ ɩɪɨɮɢɥɸ ɞɚɧɧɨɣ ɫɬɚɬɶɢ. Ɋɟɰɟɧɡɢɹ ɫɬɚɬɶɢ ɪɚɫɤɪɵɜɚɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫɬɟɩɟɧɶ ɧɚɭɱɧɨɣ ɧɨɜɢɡɧɵ, ɨɩɪɟɞɟɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ ɬɟɤɫɬɚ ɨɛɳɟɦɭ ɩɪɨɮɢɥɸ ɢɡɞɚɧɢɹ, ɮɢɤɫɢɪɭɟɬ ɧɚɥɢɱɢɟ ɩɥɚɝɢɚɬɚ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɟɰɟɧɡɢɪɨɜɚɧɢɹ ɫɬɚɬɶɹ ɦɨɠɟɬ ɛɵɬɶ ɥɢɛɨ ɨɬɤɥɨɧɟɧɚ, ɥɢɛɨ ɨɬɨɫɥɚɧɚ ɚɜɬɨɪɭ 
ɧɚ ɞɨɪɚɛɨɬɤɭ, ɥɢɛɨ ɩɪɢɧɹɬɚ ɤ ɩɭɛɥɢɤɚɰɢɢ. 

Ʉɨɧɮɥɢɤɬ ɢɧɬɟɪɟɫɨɜ. Ʉɨɧɮɥɢɤɬ ɢɧɬɟɪɟɫɨɜ, ɤɚɫɚɸɳɢɣɫɹ ɤɨɧɤɪɟɬɧɨɣ ɪɭɤɨɩɢɫɢ, 
ɜɨɡɧɢɤɚɟɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɞɢɧ ɢɡ ɭɱɚɫɬɧɢɤɨɜ ɩɪɨɰɟɫɫɚ ɪɟɰɟɧɡɢɪɨɜɚɧɢɹ ɢɥɢ 
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ɩɭɛɥɢɤɚɰɢɢ – ɚɜɬɨɪ, ɪɟɰɟɧɡɟɧɬ ɢɥɢ ɪɟɞɚɤɬɨɪ – ɢɦɟɟɬ ɨɛɹɡɚɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ 
ɩɨɜɥɢɹɬɶ ɧɚ ɟɝɨ ɢɥɢ ɟɟ ɦɧɟɧɢɟ (ɞɚɠɟ ɟɫɥɢ ɷɬɨ ɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɫɚɦɨɦ ɞɟɥɟ). 
ɇɚɢɛɨɥɟɟ ɱɚɫɬɚɹ ɩɪɢɱɢɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɧɮɥɢɤɬɚ ɢɧɬɟɪɟɫɨɜ – ɮɢɧɚɧɫɨɜɵɟ 
ɨɬɧɨɲɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɢɟɦɨɦ ɧɚ ɪɚɛɨɬɭ, ɤɨɧɫɭɥɶɬɚɰɢɹɦɢ, ɜɥɚɞɟɧɢɟɦ 
ɚɤɰɢɹɦɢ, ɜɵɩɥɚɬɨɣ ɝɨɧɨɪɚɪɨɜ ɢ ɩɥɚɬɧɵɦɢ ɡɚɤɥɸɱɟɧɢɹɦɢ ɷɤɫɩɟɪɬɨɜ), ɩɪɹɦɵɟ ɢɥɢ ɱɟɪɟɡ 
ɛɥɢɡɤɢɯ ɪɨɞɫɬɜɟɧɧɢɤɨɜ. ȼɨɡɦɨɠɧɵ ɢ ɞɪɭɝɢɟ ɩɪɢɱɢɧɵ – ɥɢɱɧɵɟ ɨɬɧɨɲɟɧɢɹ, ɧɚɭɱɧɨɟ 
ɫɨɩɟɪɧɢɱɟɫɬɜɨ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɩɪɢɫɬɪɚɫɬɢɹ. 

ɍɱɚɫɬɧɢɤɢ ɩɪɨɰɟɫɫɚ ɪɟɰɟɧɡɢɪɨɜɚɧɢɹ ɢ ɩɭɛɥɢɤɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɛɳɚɬɶ ɨ ɧɚɥɢɱɢɢ 
ɤɨɧɮɥɢɤɬɚ ɢɧɬɟɪɟɫɨɜ. 

Ⱥɜɬɨɪɵ ɩɪɢ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɪɭɤɨɩɢɫɢ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɫɤɪɵɬɢɟ ɫɜɨɢɯ 
ɮɢɧɚɧɫɨɜɵɯ ɢ ɞɪɭɝɢɯ ɤɨɧɮɥɢɤɬɧɵɯ ɢɧɬɟɪɟɫɨɜ, ɫɩɨɫɨɛɧɵɯ ɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɢɯ 
ɪɚɛɨɬɭ. ȼ ɪɭɤɨɩɢɫɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɩɨɦɹɧɭɬɵ ɜɫɟ ɥɢɰɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɨɤɚɡɚɜɲɢɟ 
ɮɢɧɚɧɫɨɜɭɸ ɩɨɞɞɟɪɠɤɭ, ɚ ɬɚɤɠɟ ɞɪɭɝɨɟ ɮɢɧɚɧɫɨɜɨɟ ɢɥɢ ɥɢɱɧɨɟ ɭɱɚɫɬɢɟ. Ⱦɨɥɠɧɚ ɛɵɬɶ 
ɨɩɢɫɚɧɚ ɪɨɥɶ ɫɩɨɧɫɨɪɚ/ɫɩɨɧɫɨɪɨɜ ɜ ɫɬɪɭɤɬɭɪɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɫɛɨɪɟ, ɚɧɚɥɢɡɟ ɢ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɚɧɧɵɯ. 

Ⱥɜɬɨɪɵ ɞɨɥɠɧɵ ɭɤɚɡɵɜɚɬɶ ɢɦɟɧɚ ɬɟɯ, ɤɨɦɭ, ɩɨ ɢɯ ɦɧɟɧɢɸ, ɧɟ ɫɥɟɞɭɟɬ ɧɚɩɪɚɜɥɹɬɶ 
ɪɭɤɨɩɢɫɶ ɧɚ ɪɟɰɟɧɡɢɸ ɜ ɫɜɹɡɢ ɫ ɜɨɡɦɨɠɧɵɦ, ɤɚɤ ɩɪɚɜɢɥɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ, 
ɤɨɧɮɥɢɤɬɨɦ ɢɧɬɟɪɟɫɨɜ. 

Ɋɟɰɟɧɡɟɧɬɵ ɞɨɥɠɧɵ ɫɨɨɛɳɚɬɶ ɪɟɞɚɤɰɢɢ ɨɛɨ ɜɫɟɯ ɤɨɧɮɥɢɤɬɚɯ ɢɧɬɟɪɟɫɨɜ, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɢɯ ɦɧɟɧɢɟ ɨ ɪɭɤɨɩɢɫɢ; ɨɧɢ ɞɨɥɠɧɵ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɪɟɰɟɧɡɢɪɨɜɚɧɢɹ 
ɤɨɧɤɪɟɬɧɨɣ ɫɬɚɬɶɢ, ɟɫɥɢ ɫɱɢɬɚɸɬ ɷɬɨ ɨɩɪɚɜɞɚɧɧɵɦ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɪɟɞɚɤɰɢɹ ɞɨɥɠɧɚ 
ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɪɟɰɟɧɡɢɢ ɢ ɪɟɲɢɬɶ, ɧɟ ɫɬɨɢɬ ɥɢ ɨɬɤɚɡɚɬɶɫɹ 
ɨɬ ɭɫɥɭɝ ɞɚɧɧɨɝɨ ɪɟɰɟɧɡɟɧɬɚ. 

Ɋɟɞɤɨɥɥɟɝɢɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜ ɫɨɨɛɳɟɧɢɹɯ ɨ 
ɧɚɥɢɱɢɢ ɤɨɧɮɥɢɤɬɚ ɢɧɬɟɪɟɫɨɜ ɢ ɨ ɮɢɧɚɧɫɨɜɨɦ ɢɧɬɟɪɟɫɟ, ɤɚɤ ɨɫɧɨɜɭ ɞɥɹ ɩɪɢɧɹɬɢɹ 
ɪɟɞɚɤɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ. 

Ɋɟɞɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɹ ɨ ɪɭɤɨɩɢɫɢ, ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɥɢɱɧɨɝɨ, 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢɥɢ ɮɢɧɚɧɫɨɜɨɝɨ ɢɧɬɟɪɟɫɚ/ɭɱɚɫɬɢɹ ɜ ɥɸɛɨɦ ɜɨɩɪɨɫɟ, ɤɨɬɨɪɵɣ ɨɧɢ 
ɦɨɝɭɬ ɪɟɲɚɬɶ. Ⱦɪɭɝɢɟ ɱɥɟɧɵ ɪɟɞɚɤɰɢɨɧɧɨɝɨ ɤɨɥɥɟɤɬɢɜɚ, ɟɫɥɢ ɨɧɢ ɭɱɚɫɬɜɭɸɬ ɜ 
ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ, ɞɨɥɠɧɵ ɩɪɟɞɨɫɬɚɜɢɬɶ ɪɟɞɚɤɬɨɪɚɦ ɨɩɢɫɚɧɢɟ ɢɯ ɮɢɧɚɧɫɨɜɨɣ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɢ (ɬɚɤ ɤɚɤ ɨɧɚ ɦɨɠɟɬ ɢɦɟɬɶ ɜɥɢɹɧɢɟ ɧɚ ɪɟɞɚɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ) ɢ 
ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɭɱɚɫɬɢɹ ɜ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ, ɟɫɥɢ ɢɦɟɟɬ ɦɟɫɬɨ ɤɨɧɮɥɢɤɬ ɢɧɬɟɪɟɫɨɜ. 

ɉɭɛɥɢɤɚɰɢɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ɇɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɤɚɡɵɜɚɸɳɢɟ 
ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ 
ɧɟɪɟɲɚɸɳɢɦɢ/ɧɟɨɤɨɧɱɚɬɟɥɶɧɵɦɢ. ȼɨɡɦɨɠɧɨɫɬɶ ɩɭɛɥɢɤɚɰɢɢ ɧɟɨɤɨɧɱɚɬɟɥɶɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɞɤɨɥɥɟɝɢɟɣ ɜ ɨɫɨɛɨɦ ɩɨɪɹɞɤɟ. 

Ɇɧɨɠɟɫɬɜɟɧɧɵɟ ɩɭɛɥɢɤɚɰɢɢ. Ɋɟɞɚɤɰɢɹ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɪɭɤɨɩɢɫɢ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ ɜ ɞɪɭɝɢɟ ɠɭɪɧɚɥɵ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɤɨɬɨɪɵɟ ɜ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɭɠɟ ɛɵɥɢ ɨɩɭɛɥɢɤɨɜɚɧɵ ɜ ɜɢɞɟ ɫɬɚɬɶɢ ɢɥɢ ɫɬɚɥɢ ɱɚɫɬɶɸ 
ɞɪɭɝɨɣ ɪɚɛɨɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɢɥɢ ɩɪɢɧɹɬɨɣ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ ɤɚɤɢɦ-ɥɢɛɨ ɞɪɭɝɢɦ 
ɩɟɱɚɬɧɵɦ ɢɡɞɚɧɢɟɦ ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɗɬɚ 
ɩɨɥɢɬɢɤɚ ɧɟ ɢɫɤɥɸɱɚɟɬ ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɬɚɬɶɢ, ɧɟ ɩɪɢɧɹɬɨɣ ɤ ɩɭɛɥɢɤɚɰɢɢ ɞɪɭɝɢɦ 
ɠɭɪɧɚɥɨɦ, ɢɥɢ ɩɨɥɧɨɝɨ ɨɩɢɫɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɩɨɫɥɟ ɩɭɛɥɢɤɚɰɢɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɬ.ɟ. ɬɟɡɢɫɨɜ ɢɥɢ ɩɨɫɬɟɪɧɵɯ ɫɨɨɛɳɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɧɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ. 

ɉɟɪɟɩɢɫɤɚ. ɑɢɬɚɬɟɥɢ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɧɚɩɪɚɜɥɹɬɶ ɫɜɨɢ 
ɤɨɦɦɟɧɬɚɪɢɢ, ɜɨɩɪɨɫɵ ɢɥɢ ɤɪɢɬɢɱɟɫɤɢɟ ɡɚɦɟɱɚɧɢɹ ɤ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɫɬɚɬɶɹɦ, ɤɨɬɨɪɵɟ 
ɛɭɞɭɬ ɧɚɩɟɱɚɬɚɧɵ ɜ ɠɭɪɧɚɥɟ. ɉɪɢ ɠɟɥɚɧɢɢ ɚɜɬɨɪɵ ɫɬɚɬɟɣ ɦɨɝɭɬ ɨɬɜɟɬɢɬɶ ɧɚ ɡɚɦɟɱɚɧɢɹ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɞɚɧɧɵɯ ɜ ɩɭɛɥɢɤɭɟɦɨɣ ɜ ɠɭɪɧɚɥɟ ɪɟɤɥɚɦɟ ɧɟɫɟɬ 
ɪɟɤɥɚɦɨɞɚɬɟɥɶ. ɉɭɛɥɢɤɭɟɦɚɹ ɪɟɤɥɚɦɚ ɧɟ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɚɜɬɨɪɫɤɢɯ ɩɪɨɢɡɜɟɞɟɧɢɣ. 
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