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ɉɪиɞнɟɩɪɨвɫɤɚɹ ɝɨɫɭɞɚɪɫɬвɟннɚɹ ɚɤɚɞɟɦиɹ ɫɬɪɨиɬɟɥɶɫɬвɚ и ɚɪɯиɬɟɤɬɭɪɵ  
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ȼ ɪɚɛɨɬɟ ɞɚɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɟ ɞɟɣɫɬɜɭɸɳɟɣ Ⱥɗɋ «Ȼɭɲɟɪ-1», 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɂɫɥɚɦɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɟ ɂɪɚɧ, ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ 
ɫɢɫɬɟɦɵ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɨ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɫ ɰɟɥɶɸ 
ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ эɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱥɗɋ. ɉɨɥɨɠɟɧɢɟ ɨ 
ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɧɟɞɪ ɧɚ Ⱥɗɋ «Ȼɭɲɟɪ-1» 

ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɜ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɪɚɦɤɚɯ ɫɟɣɫɦɨɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɱɢɯ ɩɥɨɳɚɞɨɤ Ⱥɗɋ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɚɯ 
ɫ ɩɨɜɵɲɟɧɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɶɸ. 
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ɪɚɞɨɧɚ, ɪɚɞɨɧɨɜɚɹ ɫɟɣɫɦɨɫɬɚɧɰɢɹ, ɪɚɞɨɧ-ɦɨɧɢɬɨɪ. 
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ȼ ɫɨɫɬɚɜɟ ɩɨɬɨɤɚ ɝɚɡɨɜ, ɫɜɨɛɨɞɧɨ ɪɚɡɝɪɭɠɚɸɳɟɝɨɫɹ ɜ ɚɬɦɨɫфɟɪɭ Ɂɟɦɥɢ ɜ ɡɨɧɚɯ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɪɚɡɥɨɦɨɜ ɡɟɦɧɨɣ ɤɨɪɵ, ɧɚɪɹɞɭ ɫ ɦɟɬɚɧɨɦ, ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ, ɜɨɞɨɪɨɞɨɦ 
ɢ ɝɟɥɢɟɦ, ɩɨɜɫɟɦɟɫɬɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɚɤɠɟ ɢɧɟɪɬɧɵɣ ɝɚɡ – ɪɚɞɨɧ (²²²RЧ). ȿɝɨ 
фɢɡɢɱɟɫɤɢɟ ɢ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚμ ɢɧɟɪɬɧɨɫɬɶ, ɦɚɥɵɣ ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ (γ,8β 
ɫɭɬ), ɧɚɥɢɱɢɟ ɞɨɱɟɪɧɢɯ ɩɪɨɞɭɤɬɨɜ ɪɚɫɩɚɞɚ ɩɨɫɥɭɠɢɥɢ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɟɝɨ ɢɡɭɱɟɧɢɹ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɢɧɞɢɤɚɬɨɪɨɜ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ ɫɬɟɩɟɧɢ ɚɤɬɢɜɧɨɫɬɢ 
ɬɚɤɢɯ ɡɨɧ Д1Ж. ɉɨɫɬɨɹɧɧɨɟ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɡɨɧɚɦɢ ɪɚɡɥɨɦɨɜ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ, ɬ.ɤ. ɜ ɧɢɯ 
ɱɚɫɬɨ ɧɚɛɥɸɞɚɸɬɫɹ ɞɟфɨɪɦɚɰɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɧɚɪɭɲɟɧɢɹɦ 
ɰɟɥɨɫɬɧɨɫɬɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɞɨɪɨɝ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɬ.ɱ. ɢ ɨɫɨɛɨ ɜɚɠɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɬɚɤɢɯ ɤɚɤ Ⱥɗɋ ДβЖ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɧɨɦɚɥɢɣ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɝɚɡɚ ɪɚɞɨɧɚ ɜ ɩɨɤɪɨɜɧɵɯ ɨɬɥɨɠɟɧɢɹɯ 
ɧɚɞ ɡɨɧɚɦɢ ɪɚɡɥɨɦɨɜ ɜ ɫɜɨɺ ɜɪɟɦɹ ɩɨɫɥɭɠɢɥɨ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɩɪɢɦɟɧɟɧɢɹ 
эɦɚɧɚɰɢɨɧɧɨɣ (ɪɚɞɨɧɨɜɨɣ) ɫɴɟɦɤɢ ɞɥɹ ɤɚɪɬɢɪɨɜɚɧɢɹ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ ɧɚ 
ɡɚɤɪɵɬɵɯ ɩɥɨɳɚɞɹɯ. ȼ 70-ɟ ɝɨɞɵ ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɹɦɚɹ ɫɜɹɡɶ 
ɦɟɠɞɭ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɪɚɞɨɧɨɜɵɯ ɚɧɨɦɚɥɢɣ ɢ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɡɨɧɚɯ 
ɪɚɡɥɨɦɨɜ. ɗɬɨ ɹɜɥɟɧɢɟ ɩɨɫɥɭɠɢɥɨ ɨɫɧɨɜɨɣ ɧɨɜɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 
ɝɟɨɥɨɝɢɢ – ɬ.ɧ. ɫɬɪɭɤɬɭɪɧɨ-ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɤɚɪɬɢɪɨɜɚɧɢɸ ДγЖ. ɂɫɯɨɞɹ ɢɡ 
ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɜɟɞɟɧɢɹ ²²²RЧ ɜ ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɨɡɞɚɸɬ 
ɭɫɥɨɜɢɹ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ ɧɢɦ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɚ ɧɚɩɪɹɠɟɧɧɨɝɨ 
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ɫɨɫɬɨɹɧɢɹ ɥɢɬɨɫфɟɪɵ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢ ɚɧɨɦɚɥɶɧɨ ɜɵɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ 
²²²RЧ ɜ ɩɟɪɢɨɞɵ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹɦ Д4Ж.  

Ɂɧɚɱɢɦɨɫɬɶ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɞɥɹ ɰɟɥɟɣ ɫɟɣɫɦɨɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɢɡɜɟɫɬɧɵɦɢ ɫɨɛɵɬɢɹɦɢ ɜ ɢɬɚɥɶɹɧɫɤɨɣ ɅЙȺɤɜɢɥɟ (Ⱥɛɪɭɰɰɨ), ɩɪɨɢɫɲɟɞɲɢɦɢ ɜ 
ɚɩɪɟɥɟ β00λɝ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɪɟɞɫɤɚɡɚɧɵ ɡɚ ɧɟɫɤɨɥɶɤɨ ɦɟɫɹɰɟɜ ɫɟɣɫɦɨɥɨɝɨɦ 
Ⱦɠɚɦɩɚɨɥɨ Ⱦɠɭɥɢɚɧɢ (GТКЦЩКШХШ GТЮХТКЧТ) ɩɨ ɧɚɛɥɸɞɟɧɢɹɦ ɩɨɱɜɟɧɧɨɝɨ ɪɚɞɨɧɚ Д5Ж. 
Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɨɛɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɂɪɚɧɚ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢ ɩɨɫɥɟɞɧɢɦɢ ɫɟɣɫɦɢɱɟɫɤɢɦɢ ɫɨɛɵɬɢɹɦɢ ɜ ɩɪɨɜɢɧɰɢɢ Ʉɟɪɦɚɧɲɚɯ, 
ɩɪɨɢɡɨɲɟɞɲɢɦɢ ɜ ɧɨɱɶ ɧɚ 1β ɧɨɹɛɪɹ β017ɝ. ɫ Ɇ=7.γ, ɢ ɜ ɩɪɨɜɢɧɰɢɢ Ʉɟɪɦɚɧ 1 
ɞɟɤɚɛɪɹ β017ɝ. ɫ Ɇ=6.γ, ɩɪɢɜɟɞɲɢɦɢ ɤ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɪɚɡɪɭɲɟɧɢɹɦ ɢ 
ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ. 

ɇɨ ɜɫɺ ɠɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɫɺ ɜɵɲɟɫɤɚɡɚɧɧɨɟ, ɪɚɞɨɧɭ ɤɚɤ ɜɨɡɦɨɠɧɨɦɭ ɢɧɞɢɤɚɬɨɪɭ 
ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɫɨɛɵɬɢɹ ɭɞɟɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɜɧɢɦɚɧɢɟ, ɨɫɨɛɟɧɧɨ эɬɨ 
ɤɚɫɚɟɬɫɹ ɪɚɞɨɧɚ ɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ. ɂ эɬɨ ɧɟɫɦɨɬɪɹ ɧɚ ɩɨɜɫɟɦɟɫɬɧɨ ɫɨɡɞɚɜɚɟɦɵɟ 
ɜɨɤɪɭɝ Ⱥɗɋ ɊɎ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧ ɋɇȽ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɨɥɢɝɨɧɵ, ɝɞɟ ɧɚɱɚɬɵ ɢ ɚɤɬɢɜɧɨ 
ɩɪɨɜɨɞɹɬɫɹ ɜɵɫɨɤɨɬɨɱɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɢ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, 
ɞɨɩɨɥɧɟɧɧɵɟ ɤɨɦɩɥɟɤɫɚɦɢ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɨɬɜɟɱɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɨɫɨɛɟɧɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ Д6-9]. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɪɚɛɨɬɵ ɜ эɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɥɭɱɢɥɢ ɩɨɫɥɟ ɢɡɜɟɫɬɧɵɯ 
ɫɨɛɵɬɢɣ ɧɚ ɹɩɨɧɫɤɨɣ Ⱥɗɋ «Ɏɭɤɭɫɢɦɚ-Ⱦɚɢɱɢ» («Fukusima Daiichi»).  

 

ɆɈɇɂɌɈɊɂɇȽ ɊȺȾɈɇȺ (²²²RЧ) ɄȺɄ ɎȺɄɌɈɊ ɉɈȼɕɒȿɇɂə ȻȿɁɈɉȺɋɇɈɋɌɂ 
Ⱥɗɋ «ȻɍɒȿɊ-1» 

 

ɋ ɰɟɥɶɸ ɧɟɞɨɩɭɳɟɧɢɹ ɤɚɬɚɫɬɪɨфɢɱɟɫɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ, 
ɩɪɨɢɫɲɟɞɲɢɯ ɧɚ ɹɩɨɧɫɤɨɣ Ⱥɗɋ «Ɏɭɤɭɫɢɦɚ-Ⱦɚɢɱɢ» («FЮФЮЬТЦК DКТТМСТ»), 
ɫɭɳɟɫɬɜɭɸɳɚɹ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ «Ȼɭɲɟɪ-1» ɫɢɫɬɟɦɚ YY (Ʉɂɉ ɤɨɧɬɪɨɥɹ 
ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɫɨɨɪɭɠɟɧɢɢ 1ZA) ɧɭɠɞɚɟɬɫɹ ɜ ɞɨɩɨɥɧɟɧɢɢ ɧɨɜɨɣ ɫɢɫɬɟɦɨɣ – 

ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ (²²²RЧ), ɤɨɬɨɪɭɸ ɩɪɟɞɫɬɨɢɬ ɫɨɡɞɚɬɶ ɧɚ Ⱥɗɋ ɜɩɟɪɜɵɟ. ɋɥɟɞɭɟɬ 
ɨɫɨɛɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ ɩɨ ɫɜɨɟɦɭ ɩɪɟɞɧɚɡɧɚɱɟɧɢɸ ɧɟ ɛɭɞɟɬ 
ɹɜɥɹɟɬɶɫɹ ɪɚɡɜɢɬɢɟɦ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ Ⱥɗɋ ɫɢɫɬɟɦ ɬɢɩɚ ȺɋɄɊɈ ɢ ɅȼɊɄ, ɯɨɬɹ ɦɨɠɟɬ 
ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɜ ɨɬɞɟɥɶɧɵɟ ɢɯ ɫɟɝɦɟɧɬɵ. ȼ ɬɨɦ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ 
ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɜɩɨɥɧɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɩɟɲɧɨ ɪɟɚɥɢɡɨɜɚɧɵ, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (Toutain, Baubron, 1999; 

Ghosh et al., 2009; Woith, 2015). 

ȼ ɭɫɥɨɜɢɹɯ Ⱥɗɋ «Ȼɭɲɟɪ-1» ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɫɨɛɟɧɧɨ 
ɧɟɨɛɯɨɞɢɦɨɣ, ɭɱɢɬɵɜɚɹ ɜɫɺ ɭɫɢɥɢɜɚɸɳɟɟɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɞɚɠɟ ɫɥɚɛɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ 
ɫɨɛɵɬɢɣ ɧɚ ɫɨɫɬɨɹɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ Ⱥɗɋ, ɨɫɨɛɟɧɧɨ ɜɨɡɜɟɞɺɧɧɵɯ ɜ 70- 

ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɢ ɢɫɩɵɬɚɜɲɢɯ ɜɨ ɜɪɟɦɹ ɢɪɚɧɨ-ɢɪɚɤɫɤɨɣ ɜɨɣɧɵ 1λ80-1λ88 ɝɝ. 
ɧɟɨɞɧɨɤɪɚɬɧɵɟ ɬɟɯɧɨɝɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɦɢɧɧɨ-ɜɡɪɵɜɧɨɝɨ ɯɚɪɚɤɬɟɪɚ.  

ɋɥɟɞɭɟɬ ɨɫɨɛɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɢ ɫɥɭɠɛɨɣ эɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ Ⱥɗɋ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɨɩɪɟɞɟɥɺɧɧɨɟ ɫɨɩɪɹɠɟɧɢɟ ɟɺ эɥɟɦɟɧɬɨɜ ɫ Ʉɂɉ ɫɢɫɬɟɦɵ YY ɜ ɡɞɚɧɢɢ 
1ZA, ɚ ɬɚɤɠɟ ɫ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ ɩɨɫɬɨɹɧɧɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɫɬɚɧɰɢɟɣ, 
ɫɨɜɟɪɲɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɢ ɟɺ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɲɢɪɟɧɢɢ (ɛɥɨɤɢ β, γ, ɚ ɜ ɩɟɪɫɩɟɤɬɢɜɟ 
ɢ ɛɥɨɤɢ 4, 5), ɪɟɲɟɧɢɟ ɩɨ ɤɨɬɨɪɵɦ ɭɠɟ ɩɪɢɧɹɬɨ, ɢ ɪɚɛɨɬɵ ɧɚ ɩɥɨɳɚɞɤɟ β ɢ γ ɛɥɨɤɨɜ 
ɧɚɱɚɬɵ. Ɍɟɦ ɛɨɥɟɟ, ɱɬɨ ɆɊɁ ɞɥɹ ɩɥɨɳɚɞɤɢ ɨɩɪɟɞɟɥɟɧɨ ɜ λ ɛɚɥɥɨɜ ɫ 0.4g ɞɥɹ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ 1 ɛɥɨɤɚ ɢ 0.5g ɞɥɹ β ɢ γ ɛɥɨɤɨɜ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɩɪɢ ɞɨɫɬɚɬɨɱɧɨɦ 
ɨɛɨɫɧɨɜɚɧɢɢ, ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ ɜɤɥɸɱɟɧɚ ɢ ɜ ɨɛɳɭɸ ɫɢɫɬɟɦɭ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ Ⱥɗɋ, ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɤɨɬɨɪɨɣ ɜ ɊɎ ɭɠɟ ɫɨɡɞɚɧ ɢ ɧɟɞɚɜɧɨ 
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ɡɚɩɭɳɟɧ ɜ ɨɩɵɬɧɭɸ эɤɫɩɥɭɚɬɚɰɢɸ ɧɚ ɋɦɨɥɟɧɫɤɨɣ Ⱥɗɋ.  
Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ эɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɧɚ ɩɟɪɜɵɯ ɩɨɪɚɯ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜ ɱɚɫɬɢɱɧɨ ɧɟɩɪɟɪɵɜɧɨɦ ɬ.ɧ. «ɪɭɱɧɨɦ» ɪɟɠɢɦɟ, ɚ ɜ ɩɨɫɥɟɞɭɸɳɟɦ – ɜ 
ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ. ɋɩɨɫɨɛ эɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɞɨɫɬɚɬɨɱɧɨ 
ɩɪɨɫɬ ɜ ɜɵɩɨɥɧɟɧɢɢ. ɂɡɦɟɪɟɧɢɹ ɫɜɨɞɹɬɫɹ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɟɩɪɟɪɵɜɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɨɛɴɺɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɚɞɨɧɚ (ɈȺɊ) ɜ ɩɨɱɜɟɧɧɨɦ ɜɨɡɞɭɯɟ 
ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɚɯ ɩɪɢ ɩɨɦɨɳɢ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɯ ɬ.ɧ. 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɚɞɨɧɨɜɵɯ ɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ 
ɩɪɨɛɚɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɨɬɛɢɪɚɟɦɵɯ ɧɚ ɫɦɟɠɧɵɯ ɭɱɚɫɬɤɚɯ ɢɡ ɞɪɟɧɚɠɧɵɯ ɤɨɥɨɞɰɟɜ, ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɨɣ ɩɪɨɛ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 
ɦɟɫɬɟ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ эɤɫɩɪɟɫɫ-ɨɬɛɨɪ ɩɪɨɛ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢɡ 
ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ ɫɤɜɚɠɢɧ ɝɥɭɛɢɧɨɣ ɧɟ ɦɟɧɟɟ γ0 ɦ. Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɪɚɞɨɧɚ ɢɫɩɨɥɶɡɭɸɬ 
ɧɚ ɩɟɪɜɵɯ ɩɨɪɚɯ ɫɟɪɢɣɧɭɸ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɚɩɩɚɪɚɬɭɪɭ ɢ ɚɩɪɨɛɢɪɨɜɚɧɧɵɟ ɦɟɬɨɞɢɤɢ 
[10,11,12].  

 

ɉȿɊȿɑȿɇɖ ɈȻɔȿɄɌɈȼ ɆɈɇɂɌɈɊɂɇȽȺ ɊȺȾɈɇȺ ɇȺ ɉɅɈɓȺȾɄȿ Ⱥɗɋ 

ɂ ɉɊɂɅȿȽȺɘɓȿɃ ɌȿɊɊɂɌɈɊɂɂ ɉɊɈȼɂɇɐɂɂ ȻɍɒȿɊ 

 

Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ «Ȼɭɲɟɪ-1» 

ɧɚ ɩɟɪɜɵɯ ɩɨɪɚɯ ɩɟɪɟɱɟɧɶ ɪɚɛɨɬ ɢ ɨɛɴɟɤɬɨɜ ɦɨɧɢɬɨɪɢɧɝɚ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɦμ 
– ɪɚɡɦɟɳɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɚɞɨɧɨɜɨɣ ɫɬɚɧɰɢɢ ɜ ɦɚɥɨ ɝɥɭɛɢɧɧɨɣ ɫɭɯɨɣ 

ɫɤɜɚɠɢɧɟ ɧɚ ɭɱɚɫɬɤɟ ɩɥɨɳɚɞɤɢ 1 ɛɥɨɤɚ ɜɨɡɥɟ ɡɞɚɧɢɣ ZL.1., ZK.γ ɢ ɢɡɧɚɱɚɥɶɧɨ 
ɧɚɫɬɪɨɟɧɧɨɣ ɧɚ ɧɟɩɪɟɪɵɜɧɵɣ ɪɟɠɢɦ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣν  

– ɩɟɪɢɨɞɢɱɟɫɤɢɣ (ɟɠɟɞɧɟɜɧɵɣ) ɨɬɛɨɪ ɩɪɨɛ ɢɡ ɞɪɟɧɚɠɧɨɝɨ ɤɨɥɨɞɰɚ ɉɇ-1 ɭ 
ɫɨɨɪɭɠɟɧɢɹ 1ZF (ɢɡ ɨɬɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɤɨɥɨɞɟɰ ɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ SF13); 

– ɜɵɛɨɪɨɱɧɵɣ ɨɬɛɨɪ ɩɪɨɛ ɜɨɞɵ ɧɚ ɡɚɛɨɟ ɫɤɜɚɠɢɧ R 1, R 16, R 24, PIИ7 (ɞɥɹ 
ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɰɟɥɟɣ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɛɨɪ ɩɪɨɛ ɢ ɢɡ ɫɤɜɚɠɢɧ ɝɥɭɛɢɧɨɣ 15 ɦ, 
ɜ ɩɟɪɜɭɸ ɝɨɥɨɜɭ, ɢɡ № 10 ɭ ɡɞɚɧɢɹ 1ZA/B). ɉɪɢ ɧɚɥɢɱɢɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 
ɜɨɡɦɨɠɟɧ ɜɵɛɨɪɨɱɧɵɣ ɨɬɛɨɪ ɩɪɨɛ ɢ ɢɡ ɫɤɜɚɠɢɧ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɥɨɳɚɞɤɢ 1 ɛɥɨɤɚ 
(ɫɤɜɚɠɢɧɵ ɫɟɪɢɢ PO, EXO, PI ɢ ɩɪ.)ν 

– ɪɚɡɦɟɳɟɧɢɟ ɩɪɢɛɨɪɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɪɨɛ ɜɨɞɵ ɢɡ ɫɤɜɚɠɢɧ ɜ ɛɵɜɲɟɣ 

ɯɢɦɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɡɞɚɧɢɹ ZG.0 ɢɥɢ ɜ ɧɨɜɨɦ ɡɞɚɧɢɢ ɝɪɭɧɬɨɜɨɣ ɥɚɛɨɪɚɬɨɪɢɢ, 

ɨɛɨɪɭɞɨɜɚɧɧɨɣ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɪɨɛ ɝɪɭɧɬɨɜ ɢ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 
ɢɡɵɫɤɚɧɢɣ ɧɚ ɩɥɨɳɚɞɤɟ ɩɨɞ ɧɨɜɵɟ ɛɥɨɤɢ Ⱥɗɋν 

– ɪɚɡɦɟɳɟɧɢɟ ɩɪɢɺɦɧɨɣ ɢ ɚɧɚɥɢɡɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ ɜɫɟɣ ɫɢɫɬɟɦɵ ɜɨɡɦɨɠɧɨ ɜ 
ɡɞɚɧɢɢ ZL.1. 

ȼɵɛɨɪ ɫɤɜɚɠɢɧ ɞɥɹ ɨɩɪɨɛɨɜɚɧɢɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɥɨɳɚɞɤɢ 1 ɛɥɨɤɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱɺɬɨɦ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɜɫɟɝɨ ɩɨɥɭɨɫɬɪɨɜɚ ɜ 
ɩɪɟɞɟɥɚɯ ɬ.ɧ. Ȼɭɲɟɪɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ. ȼ ɩɨɫɥɟɞɫɬɜɢɢ, эɬɢ ɫɤɜɚɠɢɧɵ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɚɦɢ ɪɚɞɨɧɨɦɟɬɪɢɢ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ 
ɫɬɪɨɟɧɢɹ ɩɨɥɭɨɫɬɪɨɜɚ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɚɤɬɢɜɧɵɯ ɪɚɡɥɨɦɧɵɯ ɡɨɧ, ɤɚɤ ɜ 
ɹɞɪɟ, ɬɚɤ ɢ ɧɚ ɤɪɵɥɶɹɯ ɚɧɬɢɤɥɢɧɚɥɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɬ.ɧ. 
ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɨɝɨ ɪɚɡɥɨɦɚ ɏɚɪɝ-Ɇɢɲ, ɧɚ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ, ɧɟ ɫɦɨɬɪɹ ɧɚ 
ɩɪɨɜɟɞɺɧɧɵɟ ɞɨɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɫɬɚɢɜɚɟɬ ɢɪɚɧɫɤɚɹ ɫɬɨɪɨɧɚ. 

Ɍɚɤɠɟ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɩɥɨɳɚɞɤɚ Ⱥɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 
ɧɚɢɛɨɥɟɟ ɫɟɣɫɦɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɪɚɡɥɨɦɧɵɯ ɡɨɧ ɡɟɦɧɨɣ ɤɨɪɵ ɜ эɬɨɦ ɪɚɣɨɧɟ ɩɪɨɜɢɧɰɢɢ 
Ȼɭɲɟɪ, ɜ ɱɚɫɬɧɨɫɬɢ, Ⱦɟɥɜɚɪ-Ⱥɯɪɚɦɫɤɨɝɨ ɫɭɛɲɢɪɨɬɧɨɝɨ ɪɚɡɥɨɦɚ, ɧɚ эɬɨɣ ɬɟɪɪɢɬɨɪɢɢ 
ɜɩɨɫɥɟɞɫɬɜɢɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɳɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɞɨɧɨɜɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ. Ʉɚɤ ɧɟɥɶɡɹ ɥɭɱɲɟ ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɰɟɥɟɣ ɩɨɞɯɨɞɹɬ ɬɟɪɦɚɥɶɧɵɟ 
ɢɫɬɨɱɧɢɤɢ, ɨɫɨɛɟɧɧɨ ɧɚɯɨɞɹɳɢɟɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɡɨɧɚɯ ɜɵɹɜɥɟɧɧɵɯ ɪɚɡɥɨɦɨɜ. ɂɡ 
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ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɛɥɢɡɢ Ⱥɗɋ ɬɟɪɦɚɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɨɬɜɟɱɚɸɳɢɯ эɬɢɦ ɤɪɢɬɟɪɢɹɦ, 
ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɬɚɤɨɝɨ ɩɭɧɤɬɚ ɹɜɥɹɟɬɫɹ ɬɟɪɦɚɥɶɧɚɹ 
ɜɨɞɨɥɟɱɟɛɧɢɰɚ ɧɚ ɨɤɪɚɢɧɟ ɝ. Ⱥɪɯɚɦ. ȼ 66 ɦ ɨɬ ɡɞɚɧɢɹ ɜɨɞɨɥɟɱɟɛɧɢɰɵ ɪɚɫɩɨɥɨɠɟɧɚ 
ɞɟɣɫɬɜɭɸɳɚɹ ɚɪɬɟɡɢɚɧɫɤɚɹ ɫɤɜɚɠɢɧɚ, ɤɨɬɨɪɚɹ ɛɥɚɝɨɞɚɪɹ ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɜ ɧɟɣ 
ɩɨɝɪɭɠɧɨɦɭ ɧɚɫɨɫɭ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɧɟɩɪɟɪɵɜɧɨ ɩɨɞɚɟɬ ɬɟɪɦɚɥɶɧɭɸ ɜɨɞɭ ɜ 
ɛɚɫɫɫɟɣɧɵ ɜɨɥɟɱɟɛɧɢɰɵ. Ⱦɚɧɧɚɹ ɫɤɜɚɠɢɧɚ, ɧɚɯɨɞɹɳɚɹɫɹ ɤ ɬɨɦɭ ɠɟ ɜ ɤɚɦɟɧɧɨɦ ɡɞɚɧɢɢ, 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɦ ɟɺ ɞɨɨɫɧɚɳɟɧɢɢ ɤɚɤ ɧɟɥɶɡɹ ɥɭɱɲɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ. Ɉɯɪɚɧɹɟɦɵɣ ɭɱɚɫɬɨɤ 
ɜɨɞɨɥɟɱɟɛɧɢɰɵ ɬɚɤɠɟ ɩɨɞɯɨɞɢɬ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɚɞɨɧɨɜɨɣ ɫɬɚɧɰɢɢ 
ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɱɜɟɧɧɨɝɨ ɪɚɞɨɧɚ.  

ɉɨ ɞɚɧɧɵɦ H. KКЫТЦТ ɢ F. εШШЫО (β008) ɜɨɞɚ ɬɟɪɦɚɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜ Ⱥɯɪɚɦɟ 
ɹɜɥɹɟɬɫɹ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɯɥɨɪɢɞɧɨ-ɫɭɥɶфɚɬɧɨɣ ɧɚɬɪɢɟɜɨ-ɤɚɥɶɰɟɜɨɣ ɫɨ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 40.γ ɝɪɚɞ ɋ.  ɍɞɟɥɶɧɚɹ эɥɟɤɬɪɨɩɪɨɜɨɞɢɦɨɫɬɶ (ȿɋ) ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 11.4 
ɦɋɦ/ɫɦ, ɨɛɳɟɟ ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ (TDS) 7.λ ɝ/ɥ, ɪɇ = 6.8, ɞɟɛɢɬ ɢɫɬɨɱɧɢɤɚ 11.4 ɥ/ɫɟɤ [13]. 

ȿɳɺ ɨɞɧɢɦ ɜɨɡɦɨɠɧɵɦ ɭɱɚɫɬɤɨɦ ɹɜɥɹɟɬɫɹ ɝ. Ȼɨɪɚɡɞɠɚɧ ɢ ɟɝɨ ɨɤɪɟɫɬɧɨɫɬɢ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɡɨɧɟ Ʉɚɡɟɪɭɧ-Ȼɨɪɚɡɞɠɚɧɫɤɨɝɨ ɪɚɡɥɨɦɚ, ɝɞɟ ɬɚɤɠɟ ɨɬɦɟɱɟɧɵ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɜɵɯɨɞɵ ɬɟɪɦɚɥɶɧɵɯ ɜɨɞ. Ɉɞɧɚɤɨ ɬɚɦ ɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɢɡɵɫɤɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɨ ɜɵɹɜɥɟɧɢɸ ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ ɫɤɜɚɠɢɧ, ɨɫɨɛɟɧɧɨ 
ɫɚɦɨɢɡɥɢɜɚɸɳɢɯɫɹ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɞɥɹ ɩɨɞɨɛɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼɫɟɝɨ ɠɟ ɜ 
ɩɪɨɜɢɧɰɢɢ Ȼɭɲɟɪ ɧɚɫɱɢɬɵɜɚɬɫɹ λ ɬɟɪɦɚɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɢɡ ɤɨɬɨɪɵɯ, ɩɨɦɢɦɨ Ⱥɯɪɚɦɚ 
ɬɚɤɠɟ ɢɡɜɟɫɬɟɧ ɢɫɬɨɱɧɢɤ Ⱦɚɥɚɤɢ (DāХКФТ) ɜ 70 ɤɦ ɨɬ Ȼɭɲɟɪɚ, ɝɞɟ ɬɚɤɠɟ ɢɦɟɟɬɫɹ 
ɫɤɜɚɠɢɧɚ [14,15]. ɋɜɟɞɟɧɢɣ ɨ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ ɝɨɪɹɱɢɯ ɢɫɬɨɱɧɢɤɚɯ ɩɪɨɜɢɧɰɢɢ Ȼɭɲɟɪ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɪɹɞɚ ɞɪɭɝɢɯ 
ɩɪɨɜɢɧɰɢɣ ɂɪɚɧɚ, ɧɟ ɢɦɟɟɬɫɹ. Ɉɞɧɚɤɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɪɚɞɨɧɚ ɜ ɝɨɪɹɱɢɯ 
ɢɫɬɨɱɧɢɤɚɯ ɂɪɚɧɚ, ɬɚɤɢɯ ɤɚɤ Sirch, Bastak, Sareen, Jowshen, Mahallat, Geno ɢ ɩɪ., 
ɤɨɥɟɛɥɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɨɬ γ0 ɞɨ β5γ Ȼɤ/ɥ ɢ ɜɵɲɟ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɦɩɥɟɤɫɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɪɚɞɨɧɚ ɫ ɪɚɡɧɟɫɺɧɧɵɦ 
ɞɭɛɥɢɪɨɜɚɧɧɵɦ ɪɚɡɦɟɳɟɧɢɟɦ ɪɚɞɨɧɨɜɵɯ ɫɟɣɫɦɨɫɬɚɧɰɢɣ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɭɱɚɫɬɤɚɯ 
ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ ɞɚɧɧɵɯ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɡɚɤɨɧɨɦɟɪɧɵɣ ɢ ɩɪɟɞɫɤɚɡɭɟɦɵɣ ɜɵɯɨɞ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɪɚɞɨɧɚ ɧɚ фɨɧɨɜɵɣ ɭɪɨɜɟɧɶ (ɨɩɪɟɞɟɥɹɟɦɵɣ ɫ ɭɱɺɬɨɦ ɜɪɟɦɟɧɧɨɝɨ фɚɤɬɨɪɚ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɭɱɚɫɬɤɚ) ɩɨɫɥɟ ɬ.ɧ. «ɜɫɩɥɟɫɤɚ» (ɬ.ɟ. ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɢɥɢ 
ɭɜɟɥɢɱɟɧɢɹ – ɭɬɨɱɧɹɟɬɫɹ ɜ ɯɨɞɟ ɪɚɛɨɬ) ɛɭɞɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɨɛɵɬɢɹ (ɜ ɬ.ɱ. ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ) ɤɨэффɢɰɢɟɧɬ эɦɚɧɢɪɨɜɚɧɢɹ 
ɝɨɪɧɵɯ ɩɨɪɨɞ ɧɟ ɢɡɦɟɧɢɥɫɹ, ɚ ɡɧɚɱɢɬ, ɫɬɪɭɤɬɭɪɚ ɬɪɟɳɢɧɧɨ-ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ 
ɪɚɣɨɧɟ (ɢ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧɚ ɭɱɚɫɬɤɟ ɪɚɡɦɟɳɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɢ ɧɨɜɵɯ ɛɥɨɤɨɜ Ⱥɗɋ 
«Ȼɭɲɟɪ») ɧɟ ɩɪɟɬɟɪɩɟɥɚ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ. ɉɨɫɬɨɹɧɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɢ ɫɜɟɪɤɚ 
ɭɤɚɡɚɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɫ ɯɪɚɧɹɳɢɦɢɫɹ ɜ ɩɨɫɬɨɹɧɧɨ ɩɨɩɨɥɧɹɟɦɨɣ ɢ ɨɛɧɨɜɥɹɟɦɨɣ ɛɚɡɟ 
ɞɚɧɧɵɯ ɬ.ɧ. «эɬɚɥɨɧɚɦɢ» ɛɭɞɟɬ ɟɳɺ ɨɞɧɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ фɚɤɬɨɪɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɥɨɳɚɞɤɢ Ⱥɗɋ. ɋɨɫɬɚɜɥɟɧɢɟ ɤɚɬɚɥɨɝɚ ɦɟɫɬɧɵɯ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɤɪɚɣɧɟ ɧɟɨɛɯɨɞɢɦɨ, ɭɱɢɬɵɜɚɹ ɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ 
ɫɟɣɫɦɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɪɚɣɨɧɟ ɢɦɟɸɬ ɫɜɨɺ ɫɨɛɫɬɜɟɧɧɨɟ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɪɟɡɤɨ ɨɬɥɢɱɧɨɟ ɨɬ ɞɪɭɝɢɯ ɦɟɫɬ, ɬ.ɧ. «ɥɢɰɨ». Ⱥ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ Ⱥɗɋ ɩɨ 
ɞɚɧɧɵɦ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɲɥɵɯ ɥɟɬ ɨɧɨ ɢɦɟɟɬ ɟɳɺ ɢ ɹɪɤɨ 
ɜɵɪɚɠɟɧɧɵɣ ɫɟɤɬɨɪɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɬɟɦ, ɱɬɨ ɦɟɯɚɧɢɡɦ 
ɜɨɡɛɭɠɞɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɜ ɩɪɢɥɟɝɚɸɳɢɯ ɧɚɢɛɨɥɟɟ ɫɟɣɫɦɨɝɟɧɟɪɢɪɭɸɳɢɯ 
ɪɚɣɨɧɚɯ ɩɪɨɜɢɧɰɢɢ Ȼɭɲɟɪ ɪɚɡɥɢɱɟɧμ ɜ ɪɚɡɥɨɦɧɵɯ ɡɨɧɚɯ ɪɚɣɨɧɚ ɝ. Ⱥɯɪɚɦ, ɝɞɟ ɜ β017 
ɝɨɞɭ ɩɪɨɢɫɯɨɞɢɥɢ ɫɟɣɫɦɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ ɫ Ɇ=γ.7…4.7, ɩɪɟɨɛɥɚɞɚɟɬ ɫɠɚɬɢɟ, ɚ ɜ ɪɚɣɨɧɟ 
ɝ. Ȼɨɪɚɡɞɠɚɧ ɧɚ фɨɧɟ ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɫ Ɇ=β.5…γ.4 ɩɪɟɨɛɥɚɞɚɸɬ ɫɞɜɢɝɢ. 
Ɋɚɡɥɢɱɧɵɦɢ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɢ ɬ.ɧ. «эɬɚɥɨɧɵ» фɨɧɨɜɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ, ɜ ɬ.ɱ. ɢ 
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ɪɚɞɨɧɨɜɵɟ. ɇɟ ɫɨɜɫɟɦ ɩɨɤɚ ɨɤɨɧɱɚɬɟɥɶɧɨ ɹɫɟɧ ɦɟɯɚɧɢɡɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɢɯ 
ɫɨɛɵɬɢɣ ɩɨɞ ɞɧɨɦ ɉɟɪɫɢɞɫɤɨɝɨ Ɂɚɥɢɜɚ ɭ Ȼɭɲɟɪɫɤɨɝɨ ɩɨɥɭɨɫɬɪɨɜɚ, ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɹɬ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɨ ɫ Ɇ=β.5...4.8. ɉɨ эɬɨɣ ɠɟ ɩɪɢɱɢɧɟ ɜɵɜɟɞɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ 
ɝɥɨɛɚɥɶɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɡɚɬɪɭɞɧɺɧɨ ɢɥɢ ɡɚɱɚɫɬɭɸ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟɜɨɡɦɨɠɧɨ, ɱɬɨ ɢ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɚɛɥɸɞɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɣɨɧɚɯ 
ɡɟɦɧɨɝɨ ɲɚɪɚ, ɜ ɩɟɪɜɭɸ ɝɨɥɨɜɭ - ɧɚ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ [16,17]. ȼɵɜɟɞɟɧɢɟ ɠɟ 
ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢɥɢ ɭɬɨɱɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ фɨɪɦɭɥ ɫ ɭɱɺɬɨɦ ɦɟɫɬɧɵɯ 
ɭɫɥɨɜɢɣ ɜɩɨɥɧɟ ɜɨɡɦɨɠɧɨ, ɧɨ ɬɪɟɛɭɟɬ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ 
фɚɤɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɩɥɨɳɚɞɤɚ Ⱥɗɋ «Ȼɭɲɟɪ» ɩɨɞɯɨɞɢɬ ɤɚɤ ɧɟɥɶɡɹ 
ɥɭɱɲɟ. Ⱥ ɭɱɢɬɵɜɚɹ ɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɪɨɫɫɢɣɫɤɚɹ ɫɬɨɪɨɧɚ ɩɨɫɥɟ ɩɭɫɤɚ 1 ɛɥɨɤɚ 
Ⱥɗɋ ɜ эɤɫɩɥɭɚɬɚɰɢɸ ɢ ɩɟɪɟɞɚɱɢ ɟɝɨ ɢɪɚɧɫɤɨɣ ɫɬɨɪɨɧɟ ɧɟ ɧɚɦɟɪɟɧɚ ɨɫɬɚɜɥɹɬɶ эɬɨɬ 
ɨɛɴɟɤɬ ɛɟɡ ɧɚɞɡɨɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ, ɜɨɩɪɨɫ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ 
ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢɱɺɦ ɢ ɫɨɜɦɟɫɬɧɵɯ, ɜɩɨɥɧɟ ɪɟɚɥɢɡɭɟɦ. 
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ɇɚ ɩɟɪɜɵɯ эɬɚɩɚɯ ɦɨɧɢɬɨɪɢɧɝɚ, ɤɚɤ ɭɤɚɡɵɜɚɥɨɫɶ ɜɵɲɟ, ɞɢɫɤɪɟɬɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ ɩɪɨɛɚɯ ɜɨɞɵ, ɨɬɨɛɪɚɧɧɵɯ ɢɡ ɨɬɜɨɞɹɳɟɣ ɥɢɧɢɢ ɞɪɟɧɚɠɧɨɝɨ 
ɤɨɥɨɞɰɚ ɉɇ-1 ɢ ɢɡ ɜɵɛɪɚɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ ɫɤɜɚɠɢɧ ɧɚ ɩɥɨɳɚɞɤɟ 1 ɛɥɨɤɚ, 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɬ.ɧ. «ɪɭɱɧɨɦ ɪɟɠɢɦɟ». ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɤɚɤ 
ɨɬɟɱɟɫɬɜɟɧɧɚɹ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɚɹ ɫɟɪɢɣɧɚɹ ɩɨɥɟɜɚɹ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ 
ɪɟɝɢɫɬɪɚɰɢɢ ɪɚɞɨɧɚ ɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ (ɜ ɫɤɜɚɠɢɧɚɯ), ɤɚɤ ɢ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ 
ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɪɚɞɨɧɚ ɜ ɩɪɨɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ) ɜɨɞɚɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɪɢɱɢɧɚ ɜ ɬɨɦ, ɱɬɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɧɟɩɪɟɪɵɜɧɨɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɢɡɦɟɪɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ ɩɪɨɬɨɱɧɵɯ ɜɨɞɚɯ - ɞɨɫɬɚɬɨɱɧɨ 
ɫɥɨɠɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɡɚɞɚɱɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɚɦɨɝɨ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɝɚɡɚ, ɟɝɨ 
ɢɧɟɪɬɧɨɫɬɶɸ ɢ ɧɢɡɤɢɦ ɩɟɪɢɨɞɨɦ ɩɨɥɭɪɚɫɩɚɞɚ.  

ɇɚ ɧɚɱɚɥɶɧɵɯ эɬɚɩɚɯ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ «Ȼɭɲɟɪ-1» 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɪɢɣɧɨɟ ɩɪɢɛɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɨɫɫɢɣɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɚ «ɇɌɆ-Ɂɚɳɢɬɚ». ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɜɫɟ 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɢɦɟɧɟɧɢɹ ɧɚ Ⱥɗɋ. 
ɋɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɫɟɪɬɢфɢɰɢɪɨɜɚɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɨɜ ȽɈɋɌ 15150-6λ, ɇɉ-001-β015, ɇɉ-031-01, ȽɈɋɌ Ɋ 50746-

2013. 

Ʉɚɤ ɭɠɟ ɭɤɚɡɵɜɚɥɨɫɶ ɜɵɲɟ, ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɨɩɪɨɛɨɜɚɧɢɹ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɩɪɟɪɵɜɧɨ ɞɟɣɫɬɜɭɸɳɢɣ ɫ ɫɟɪɟɞɢɧɵ 70-ɯ ɝɝ. ɞɪɟɧɚɠɧɵɣ 
ɤɨɥɨɞɟɰ ɉɇ-1 ɜɨɡɥɟ ɫɨɨɪɭɠɟɧɢɹ 1ZF. ȼɵɛɨɪ ɉɇ-1 ɜ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɨɩɪɨɛɨɜɚɧɢɹ 
ɨɬɧɸɞɶ ɧɟ ɫɥɭɱɚɟɧ, ɬ.ɤ. фɪɚɝɦɟɧɬɚɪɧɨ ɫɨɯɪɚɧɢɜɲɚɹɫɹ ɫ 70-ɯ ɝɨɞɨɜ ɩɨ ɩɟɪɢɦɟɬɪɭ 
фɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɦɚɲɡɚɥɚ 1ZF ɞɪɟɧɚɠɧɚɹ ɫɢɫɬɟɦɚ KWU ɹɜɥɹɟɬɫɹ ɫɜɨɟɨɛɪɚɡɧɵɦ ɢ 
ɭɧɢɤɚɥɶɧɵɦ ɩɨɥɢɝɨɧɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɨɫɬɨɹɧɧɵɣ ɩɥɨɳɚɞɧɨɣ ɜɨɞɨɩɪɢɬɨɤ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɜ ɬ.ɱ. ɢ ɫ ɛɨɥɟɟ ɝɥɭɛɨɤɢɯ ɝɨɪɢɡɨɧɬɨɜ ɱɟɪɟɡ ɬ.ɧ. «ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɨɤɧɚ» ɜ 
ɝɥɢɧɢɫɬɵɯ ɨɬɥɨɠɟɧɢɹɯ ɂȽɗ-6 ɜɟɪɯɧɟɦɢɨɰɟɧɨɜɨɝɨ – ɧɢɠɧɟɩɥɢɨɰɟɧɨɜɨɝɨ (N1

3–N2
1
) 

ɜɨɡɪɚɫɬɚ. Ɉɬɥɨɠɟɧɢɹ ɂȽɗ-6 ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɚɧɢɟɦ фɭɧɞɚɦɟɧɬɧɵɯ ɩɥɢɬ 
ɤɚɤ ɦɚɲɡɚɥɚ 1 ɛɥɨɤɚ, ɬɚɤ ɢ ɜɫɟɝɨ ɬ.ɧ. «ɹɞɟɪɧɨɝɨ ɨɫɬɪɨɜɚ» Ⱥɗɋ.  

ȿɳɺ ɨɞɧɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɝ ɛɵ ɩɨɫɥɭɠɢɬɶ ɬɚɤɠɟ 
ɞɟɣɫɬɜɭɸɳɢɣ ɫ ɫɟɪɟɞɢɧɵ 70-ɯ ɝɝ. ɞɪɟɧɚɠɧɵɣ ɤɨɥɨɞɟɰ ɉɇ-β ɭ ɫɨɨɪɭɠɟɧɢɹ βZF, ɞɚɠɟ ɧɟ 
ɫɦɨɬɪɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɧɢɡɤɢɣ ɜɨɞɨɩɪɢɬɨɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɥɨɞɰɟɦ ɉɇ-1. ɇɟ 
ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɩɨɫɥɟɞɧɟɟ ɫɜɹɡɚɧɨ ɫ ɡɚɢɥɟɧɢɟɦ ɫɚɦɨɝɨ ɤɨɥɨɞɰɚ ɉɇ-β ɢ ɟɝɨ ɜɨɞɨɫɛɨɪɧɨɣ 
ɫɟɬɢ, ɧɨ ɩɨɫɥɟ ɢɯ ɱɢɫɬɤɢ ɫɢɬɭɚɰɢɹ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶɫɹ. ȼɨɡɦɨɠɧɨ 
ɜɤɥɸɱɟɧɢɟ ɜ ɫɢɫɬɟɦɭ ɜɨɞɨɩɭɧɤɬɨɜ ɞɥɹ эɤɫɩɪɟɫɫ-ɨɬɛɨɪɚ ɩɪɨɛ ɜɨɞɵ ɧɚ ɪɚɞɨɧ ɩɨɫɥɟ 
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ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɢ ɧɟɤɨɬɨɪɵɯ ɢɡ ɫɨɯɪɚɧɢɜɲɢɯɫɹ ɝɟɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɤɜɚɠɢɧ ɫɟɪɢɢ ȼɇ ɧɚ ɩɥɨɳɚɞɤɟ ɛ. β ɛɥɨɤɚ KWU. 

ɇɚ ɞɥɢɬɟɥɶɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɨɛɨɪɭɞɨɜɚɬɶ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɜɨɞɨɩɭɧɤɬɵ (ɞɪɟɧɚɠɧɵɣ ɤɨɥɨɞɟɰ ɉɇ-1 ɧɚ ɩɥɨɳɚɞɤɟ 1 ɛɥɨɤɚ Ⱥɗɋ, ɞɪɟɧɚɠɧɵɣ ɤɨɥɨɞɟɰ 
ɉɇ-β ɧɚ ɩɥɨɳɚɞɤɟ ɛ. β ɛɥɨɤɚ KWU, ɬɟɪɦɚɥɶɧɵɟ ɫɚɦɨɢɡɥɢɜɚɸɳɢɟɫɹ ɫɤɜɚɠɢɧɵ ɜ ɝ. 
Ⱥɯɪɚɦ ɢ, ɜɨɡɦɨɠɧɨ, ɝ. Ȼɨɪɚɡɞɠɚɧ) ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ ɜɨɞɟ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɢɦɟɧɧɨ 
ɧɟɩɪɟɪɵɜɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɨɞɱɺɪɤɢɜɚɟɬɫɹ ɦɧɨɝɢɦɢ 
ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɪɚɞɨɧɚ ɤɚɤ ɫɟɣɫɦɨɢɧɞɢɤɚɬɨɪɚ. ȿɫɬɶ ɢ ɩɪɢɦɟɪɵ ɭɫɩɟɲɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ 
ɩɨɞɨɛɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧɚɯ, ɜ ɬ. ɱ. ɜ ɧɟɤɨɬɨɪɵɯ ɩɪɨɜɢɧɰɢɹɯ 
ɂɫɥɚɦɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɢ ɂɪɚɧ, ɧɨɫɹɳɢɯ, ɨɞɧɚɤɨ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɥɨɤɚɥɶɧɨ-ɜɪɟɦɟɧɧɨɣ 
ɯɚɪɚɤɬɟɪ [18-βγЖ. ɉɪɢɱɺɦ ɪɹɞ ɢɪɚɧɫɤɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɬɚɤɠɟ ɧɚɫɬɚɢɜɚɟɬ ɧɚ ɨɩɪɨɛɨɜɚɧɢɢ 
ɫ ɭɤɚɡɚɧɧɵɦɢ ɰɟɥɹɦɢ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɵɯ, ɢɦɟɧɧɨ ɬɟɪɦɚɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ (S. 

Mehdi Hashemi, Ali Negarestani, Mojtaba Namvaran ɢ ɞɪ.). ɀɟɥɚɬɟɥɶɧɵɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɩɨɞɨɛɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɞɨɧɚ ɜ ɜɨɞɟ 
ɧɟɤɨɬɨɪɵɯ ɬɚɤɢɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɛɨɪɧɨɣ ɛɚɡɵ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ эɬɚɩɚɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɪɚɛɨɬɚɧɧɵɟ ɢ ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɤ ɤɥɢɦɚɬɢɱɟɫɤɢɦ 
ɭɫɥɨɜɢɹɦ ɩɥɨɳɚɞɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ (ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, 
ɧɟ ɦɟɧɟɟ β-4 ɡɚɦɟɪɨɜ ɜ 1 ɱɚɫ) ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ ɜɨɞɟ ɦɨɞɟɥɢ 
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KIT. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɩɨɞɨɛɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɪɚɧɫɤɢɟ 
ɫɩɟɰɢɚɥɢɫɬɵ ɪɟɤɨɦɟɧɞɭɸɬ ɧɚ ɨɞɧɨɣ ɬɨɱɤɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ ɞɜɚ 
ɤɨɦɩɥɟɤɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 
ɧɚ ɬɟɪɦɚɥɶɧɵɯ ɜɨɞɨɩɭɧɤɬɚɯ [24]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ ɪɚɞɨɧ-ɦɨɧɢɬɨɪɵ ɜ ɜɚɪɢɚɧɬɚɯ 
AlphaGUARD PQ2000-S ɢ RIM 1688GEO ɞɥɹ ɨɬɛɨɪɚ ɢ ɚɧɚɥɢɡɚ ɩɨɱɜɟɧɧɨɝɨ ɪɚɞɨɧɚ ɜ 
ɰɟɥɹɯ ɭɧɢфɢɤɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɧɚɱɚɥɶɧɵɯ эɬɚɩɚɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɝɭɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɚɞɨɧɨɜɨɣ ɫɬɚɧɰɢɢ ɋɊɋ-05 («ɇɌɆ-

Ɂɚɳɢɬɚ», Ɋɨɫɫɢɹ). Ɍɚɤɠɟ ɟɳɺ ɨɞɧɢɦ ɜɚɪɢɚɧɬɨɦ ɡɚɦɟɧɵ ɋɊɋ-05 ɦɨɠɟɬ ɫɥɭɠɢɬɶ 
ɨɛɨɪɭɞɨɜɚɧɢɟ фɢɪɦɵ ALGADE (Ɏɪɚɧɰɢɹ), ɭɱɢɬɵɜɚɹ ɧɚɥɢɱɢɟ ɨɩɪɟɞɟɥɺɧɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɪɚɞɨɧɨɜɵɯ ɫɬɚɧɰɢɣ эɬɨɣ фɢɪɦɵ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɨɬɫɭɬɫɬɜɢɟɦ ɭ ɧɢɯ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɨɡɞɭɯɨɞɭɜɤɢ. ɍɤɚɡɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ 
ɭɫɬɨɣɱɢɜɨ ɪɚɛɨɬɚɬɶ ɜ ɭɫɥɨɜɢɹɯ ɜɟɫɶɦɚ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ, ɩɪɢɫɭɳɢɯ 
ɩɪɢɛɪɟɠɧɵɦ ɪɚɣɨɧɚɦ ɉɟɪɫɢɞɫɤɨɝɨ Ɂɚɥɢɜɚ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɜ ɬ.ɱ. ɢ ɩɪɨɜɢɧɰɢɢ Ȼɭɲɟɪ. 
ɍɱɢɬɵɜɚɹ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɝɢɨɧɚ ɧɚɛɥɸɞɟɧɢɣ, ɜɨɡɦɨɠɟɧ ɜɚɪɢɚɧɬ ɩɢɬɚɧɢɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɚɞɨɧɨɜɵɯ ɫɬɚɧɰɢɣ ɢ ɨɬ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ.  

Ɋɚɡɦɟɳɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨ ɜ ɦɚɥɨɝɚɛɚɪɢɬɧɨɦ 
ɧɟɨɛɢɬɚɟɦɨɦ ɛɨɤɫɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ. 

ȼ ɰɟɥɹɯ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɤ ɨɩɪɨɛɭɟɦɨɦɭ ɜɨɞɨɩɭɧɤɬɭ (ɜ ɩɪɟɞɟɥɚɯ ɩɥɨɳɚɞɤɢ Ⱥɗɋ), 
ɧɚ ɧɚɱɚɥɶɧɵɯ эɬɚɩɚɯ ɪɚɛɨɬ ɟɝɨ ɪɚɡɦɟɳɟɧɢɟ ɜɨɡɦɨɠɧɨ ɢ ɜ ɨɛɢɬɚɟɦɨɦ ɚɜɬɨ 
ɬɪɚɧɫɩɨɪɬɚɛɟɥɶɧɨɦ ɦɨɞɭɥɟ.  

ɉɪɢ ɜɵɛɨɪɨɱɧɨɦ эɤɫɩɪɟɫɫ-ɨɩɪɨɛɨɜɚɧɢɢ ɫɤɜɚɠɢɧ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɥɨɳɚɞɤɢ Ⱥɗɋ 
ɜɨɡɦɨɠɧɨ ɪɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɚɦɨɯɨɞɧɨɣ ɩɟɪɟɞɜɢɠɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɧɚ 
ɤɨɥɺɫɧɨɦ ɲɚɫɫɢ, ɬɚɤɠɟ ɨɫɧɚɳɺɧɧɨɣ, ɧɨ ɜ ɭɩɪɨɳɺɧɧɨɦ ɫɨɫɬɚɜɟ, ɧɟɨɛɯɨɞɢɦɵɦ 
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ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɢɫɬɟɦɚɦɢ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ. Ɉɩɢɫɚɧɢɟ ɬɚɤɢɯ ɥɚɛɨɪɚɬɨɪɢɣ, ɜ ɬ.ɱ. ɢ 
ɢɯ ɨɫɧɚɳɟɧɢɹ, ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɨɤɭɦɟɧɬɟ ɆȺȽȺɌɗ [25].  

 

ȼɕȼɈȾɕ 

 

1. ɐɟɥɶɸ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɢ ɢɡɭɱɟɧɢɟ 
ɜɨɡɦɨɠɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɫɬɟɩɟɧɶɸ ɨɛɨɝɚɳɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɪɚɞɨɧɨɦ, 
ɡɚɜɢɫɹɳɟɣ, ɩɨɦɢɦɨ ɩɪɨɱɢɯ фɚɤɬɨɪɨɜ, ɨɬ ɫɬɟɩɟɧɢ ɪɚɫɤɪɵɬɨɫɬɢ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ, 
ɭɫɥɨɜɢɣ ɰɢɪɤɭɥɹɰɢɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɜ ɬ.ɱ. ɬɟɪɦɚɥɶɧɵɯ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɡɨɧɚɥɶɧɨɫɬɢ, ɢ ɨɛɳɢɦɢ ɫɟɣɫɦɨɬɟɤɬɨɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ 
Ⱥɗɋ «Ȼɭɲɟɪ-1» ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɜɢɧɰɢɢ Ȼɭɲɟɪ. 

2. ɉɪɢɦɟɧɟɧɢɟ ɪɚɞɨɧɨɦɟɬɪɢɢ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɝɟɨфɢɡɢɱɟɫɤɢɦɢ 
ɦɟɬɨɞɚɦɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɥɨɠɧɨɣ ɪɚɡɥɨɦɧɨ-ɛɥɨɤɨɜɨɣ ɬɟɤɬɨɧɢɤɢ ɝɨɪɧɵɯ 
ɩɨɪɨɞ фɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɟɞɦɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɟɺ ɜɧɟɡɚɩɧɨɣ ɚɤɬɢɜɢɡɚɰɢɢ, ɱɬɨ ɨɫɨɛɟɧɧɨ 
ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɛɥɢɠɚɣɲɟɣ ɤ ɩ-ɜɭ Ȼɭɲɟɪ ɝɨɪɧɨɣ ɫɢɫɬɟɦɵ Ɂɚɝɪɨɫ. 
ɍɤɚɡɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɝɭɬ ɫɬɚɬɶ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɦɨɧɢɬɨɪɢɧɝɚ 
ɧɟɞɪ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ «Ȼɭɲɟɪ-1» ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɤɭɩɟ ɫ ɩɪɨɜɨɞɢɦɵɦɢ 
ɜɵɫɨɤɨɬɨɱɧɵɦɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ (ɜ ɬ.ɱ. ɢ ɜ ɪɚɦɤɚɯ ɦɨɧɢɬɨɪɢɧɝɚ ɋȾɁɄ) 
ɢ ɫɟɣɫɦɨɦɟɬɪɢɟɣ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɭɫɬɪɨɣɫɬɜɟ ɧɚ ɩɥɨɳɚɞɤɟ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɟɣ 
ɫɟɣɫɦɨɫɬɚɧɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɢ ɧɟɩɪɟɪɵɜɧɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɫɜɹɡɢ ɫ 
ɩɥɚɧɢɪɭɟɦɵɦ ɪɚɫɲɢɪɟɧɢɟɦ Ⱥɗɋ ɧɟ ɩɨɞɥɟɠɢɬ ɫɨɦɧɟɧɢɸ, ɬɟɦ ɛɨɥɟɟ ɱɬɨ ɪɟɲɟɧɢɟ ɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ β ɢ γ ɛɥɨɤɨɜ ɧɚ эɬɨɣ ɩɥɨɳɚɞɤɟ ɭɠɟ ɩɪɢɧɹɬɨ ɢ ɪɚɛɨɬɵ ɧɚ ɩɥɨɳɚɞɤɟ β ɢ γ 
ɛɥɨɤɨɜ ɧɚɱɚɬɵ. Ⱥ ɧɚ ɨɱɟɪɟɞɢ, ɜɨɡɦɨɠɧɨ, ɢ ɛɥɨɤɢ 4, 5, ɱɬɨ ɬɨɥɶɤɨ ɩɨɜɵɲɚɟɬ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɫɟɣɫɦɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɫɟɝɨ ɨɛɴɟɤɬɚ ɜ ɰɟɥɨɦ.  

3. Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ 
«Ȼɭɲɟɪ-1» ɦɟɬɨɞɢɤɚ ɟɝɨ ɩɪɨɜɟɞɟɧɢɹ ɞɨɥɠɧɚ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɬɳɚɬɟɥɶɧɨɦ ɢ 
ɜɫɟɨɛɴɟɦɥɸɳɟɦ ɚɧɚɥɢɡɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɟɩɪɟɪɵɜɧɵɯ ɡɚɦɟɪɨɜ ɈȺɊ ɜ ɩɨɱɜɟɧɧɨɦ ɜɨɡɞɭɯɟ 
ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɩɪɨɜɨɞɢɦɵɯ ɩɨɫɬɨɹɧɧɵɯ ɡɚɦɟɪɨɜ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɨɧɚ ɜ ɩɪɨɛɚɯ ɜɨɞɵ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɜɨɞɨɩɭɧɤɬɨɜ (ɞɪɟɧɚɠɧɵɟ ɤɨɥɨɞɰɵ, ɫɤɜɚɠɢɧɵ) ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ «Ȼɭɲɟɪ», ɚ 
ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɩ-ɜɭ Ȼɭɲɟɪ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɝɨɪɢɣ ɝɨɪɧɨɣ ɫɢɫɬɟɦɵ 
Ɂɚɝɪɨɫ (ɬɟɪɦɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɝ. Ⱥɯɪɚɦ ɢ Ȼɨɪɚɡɞɠɚɧ). 

4. ɇɚ ɧɚɱɚɥɶɧɵɯ эɬɚɩɚɯ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɨɛɪɚɛɨɬɤɚ ɩɪɨɛ ɜɨɞɵ 
ɢɡ ɫɤɜɚɠɢɧ ɢ ɞɪɟɧɚɠɧɵɯ ɤɨɥɨɞɰɟɜ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ «ɪɭɱɧɨɦ» ɪɟɠɢɦɟ ɜ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ.  

5. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ ɜɧɚɱɚɥɟ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɪɢɣɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɨɫɫɢɣɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

6. ɇɚ ɞɥɢɬɟɥɶɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɪɭɞɨɜɚɬɶ ɜɵɛɪɚɧɧɵɟ 
ɜɨɞɨɩɭɧɤɬɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 
ɪɚɞɨɧɚ ɜ ɩɨɞɡɟɦɧɵɯ ɢ ɩɪɨɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ) ɜɨɞɚɯ. ɍɤɚɡɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 
ɨɩɪɟɞɟɥɺɧɧɵɦ ɨɛɪɚɡɨɦ ɫɨɩɪɹɝɚɬɶɫɹ ɫ Ʉɂɉ ɤɨɧɬɪɨɥɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ, ɚ ɬɚɤɠɟ ɫ ɜɧɨɜɶ 
ɫɨɡɞɚɧɧɨɣ ɧɚ ɩɥɨɳɚɞɤɟ Ⱥɗɋ ɩɨɫɬɨɹɧɧɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɫɬɚɧɰɢɟɣ. ȼɨɡɦɨɠɟɧ ɜɚɪɢɚɧɬ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɪɚɞɨɧɨɦɟɬɪɢɢ ɜ ɨɬɞɟɥɶɧɵɟ ɫɟɝɦɟɧɬɵ ɫɢɫɬɟɦ ɬɢɩɚ ȺɋɄɊɈ ɢ 
ɅȼɊɄ, ɩɪɢɱɺɦ ɤɚɤ ɫɭɳɟɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɛɭɞɭɳɢɯ ɛɥɨɤɨɜ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɫɟ эɬɢ 
ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɟɞɢɧɟɧɵ ɢ ɜ ɨɛɳɭɸ ɫɢɫɬɟɦɭ ɫɟɣɫɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɞɚɧɧɨɣ 
Ⱥɗɋ.  

7. ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɦɩɥɟɤɫɧɚɹ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɞɨɧɚ ɜ ɫɥɭɱɚɟ ɟɺ 
ɪɟɚɥɢɡɚɰɢɢ ɫɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɟɟ ɩɨɥɧɭɸ ɫɟɣɫɦɨɡɚɳɢɬɭ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɛɟɡɚɜɚɪɢɣɧɭɸ эɤɫɩɥɭɚɬɚɰɢɸ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ Ⱥɗɋ «Ȼɭɲɟɪ-1». Ⱥ ɬɚɤɠɟ ɧɚɱɚɬɵɯ 
ɩɨɫɬɪɨɣɤɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɛɥɨɤɨɜ Ⱥɗɋ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɥɨɠɧɵɯ 
ɫɟɣɫɦɨɬɟɤɬɨɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɂɊɂ. 
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Abstract - The work provides justification for the application on the site of the Bushehr-1 NPP in 

the Islamic Republic of Iran, an innovative for these conditions warning system on seismic hazard. 

The proposed warning system is based on the integrated monitoring of radon in order to improve 

safety in the operation of NPP facilities and equipment. Regulations on the application of this 

system in the context of subsoil monitoring at Bushehr-1 NPP should be fixed in job descriptions. 

This system can be used as part of seismic monitoring of other sites of nuclear power plants 

located in zones with increased seismicity. 
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