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ɂɋɋɅȿȾɈȼȺɇɂə ɉɊɂɆȿɇȿɇɂə ɍɉɊȺȼɅəȿɆɈȽɈ ɒɍɇɌɂɊɍɘɓȿȽɈ 

ɊȿȺɄɌɈɊȺ ɂ ȻȺɌȺɊȿɂ ɋɌȺɌɂɑȿɋɄɂɏ ɄɈɇȾȿɇɋȺɌɈɊɈȼ  
ȾɅə ɊȿȽɍɅɂɊɈȼȺɇɂə ɇȺɉɊəɀȿɇɂə 

ɋɭɜɨɪɨɜ Ⱥ.Ⱥ. 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ  (ɗɗɋ) 

ɹɜɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɜ ɧɚɢɛɨɥɶɲɟɣ ɦɟɪɟ ɫɜɹɡɚɧɨ ɫ ɩɟɪɟɬɨɤɚɦɢ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (ɊɆ). Ɉɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɝɟɧɟɪɚɰɢɢ ɊɆ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ, ɚ ɫɪɟɞɫɬɜ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɊɆ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ɇɚɩɪɢɦɟɪ, ɜ ɪɨɫɫɢɣɫɤɢɯ ɫɟɬɹɯ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɤɨɦɩɟɧɫɚɰɢɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (ɋɄɊɆ) ɹɜɥɹɸɬɫɹ ɲɭɧɬɢɪɭɸɳɢɟ 
ɪɟɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɨɥɶɤɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 
ɗɮɮɟɤɬɢɜɧɵɦ ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜ 
FACTS (Flexible Alternative Current Transmission Systems - Ƚɢɛɤɢɟ ɫɢɫɬɟɦɵ ɩɟɪɟɞɚɱɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ), ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: ɭɩɪɚɜɥɹɟɦɵɟ ɲɭɧɬɢɪɭɸɳɢɟ 
ɪɟɚɤɬɨɪɵ (ɍɒɊ), ɫɬɚɬɢɱɟɫɤɢɟ ɬɢɪɢɫɬɨɪɧɵɟ ɤɨɦɩɟɧɫɚɬɨɪɵ (ɋɌɄ), ɫɬɚɬɢɱɟɫɤɢɟ 
ɫɢɧɯɪɨɧɧɵɟ ɤɨɦɩɟɧɫɚɬɨɪɵ (ɋɌȺɌɄɈɆ) ɢ ɞɪɭɝɢɟ [1]. ɋɪɟɞɢ FACTS ɭɫɬɪɨɣɫɬɜ 
ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɍɒɊ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɪɚɡɪɚɛɨɬɚɧɨ ɞɜɚ ɬɢɩɚ ɭɩɪɚɜɥɹɟɦɵɯ ɪɟɚɤɬɨɪɨɜ: ɍɒɊ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɬɢɩɚ (ɍɒɊɌ) 
ɢ ɍɒɊ ɫ ɩɨɞɦɚɝɧɢɱɢɜɚɧɢɟɦ (ɍɒɊɉ), ɜ ɪɨɫɫɢɣɫɤɢɯ ɫɟɬɹɯ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ 
ɍɒɊɉ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɍɒɊɉ ɢ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɠɢɦɨɜ 
ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɪɟɚɥɶɧɨ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɧɟɪɝɨɤɥɚɫɬɟɪɟ «ɗɥɶɝɚɭɝɨɥɶ» 
ɜ Ɉɗɋ ȼɨɫɬɨɤ. ɂɫɫɥɟɞɭɟɦɵɣ ɷɧɟɪɝɨɪɚɣɨɧ, ɤɚɤ ɢ ɥɸɛɚɹ ɫɨɜɪɟɦɟɧɧɚɹ ɗɗɋ, ɨɛɪɚɡɭɟɬ 
ɛɨɥɶɲɭɸ, ɧɟɥɢɧɟɣɧɭɸ, ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɬɪɭɞɧɨɣ ɡɚɞɚɱɟɣ ɢɡ-ɡɚ ɫɥɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ 
ɞɨɫɬɨɜɟɪɧɨɣ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɚɯ ɜ ɧɨɪɦɚɥɶɧɵɯ, 
ɚɜɚɪɢɣɧɵɯ ɢ ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. ɉɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɬɟɤɚɸɳɢɯ 
ɩɪɨɰɟɫɫɚɯ ɜ ɗɗɋ ɩɭɬɟɦ ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɡɚ ɪɟɞɤɢɦ ɢɫɤɥɸɱɟɧɢɟɦ, ɧɟɞɨɩɭɫɬɢɦɨ, ɚ 
ɢɡ-ɡɚ ɫɥɨɠɧɨɫɬɢ ɗɗɋ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɧɨɰɟɧɧɨɟ ɮɢɡɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɨɫɧɨɜɧɵɦ ɩɭɬɟɦ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɗɗɋ ɹɜɥɹɟɬɫɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ [2]. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢɫɫɥɟɞɭɟɦɨɣ ɗɗɋ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ 
ȼɫɟɪɟɠɢɦɧɨɦ ɦɨɞɟɥɢɪɭɸɳɟɦ ɤɨɦɩɥɟɤɫɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ, ɤɨɬɨɪɵɣ ɛɵɥ ɫɨɡɞɚɧ ɜ ɗɧɟɪɝɟɬɢɱɟɫɤɨɦ ɢɧɫɬɢɬɭɬɟ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ 
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ɭɧɢɜɟɪɫɢɬɟɬɚ [3]. ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ɍɒɊɉ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɊɆ, ɱɬɨ ɩɨɡɜɨɥɢɬ: 
1. ɉɨɞɞɟɪɠɢɜɚɬɶ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɗɗɋ;  
2. ɋɧɢɡɢɬɶ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɟɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ; 
3. Ɉɤɚɡɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɷɧɟɪɝɨɪɚɣɨɧɚ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ 

ɰɟɥɨɦ. 
ɐɟɥɶɸ ɩɟɪɜɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɍɒɊ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɭɡɥɟ ɧɚɝɪɭɡɤɟ ɩɪɢ ɪɚɛɨɬɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 
ɪɟɚɥɶɧɨɦɭ ɫɭɬɨɱɧɨɦɭ ɝɪɚɮɢɤɭ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ. Ⱦɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɍɒɊ ɜ ɞɚɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɥɢɫɶ 
ɩɪɨɰɟɫɫɵ ɩɪɢ ɜɤɥɸɱɟɧɧɵɯ (ɪɢɫɭɧɨɤ 1), ɚ ɡɚɬɟɦ ɩɪɢ ɨɬɤɥɸɱɟɧɧɵɯ (ɪɢɫɭɧɨɤ 2) ɋɄɊɆ. ȼ 
ɢɫɫɥɟɞɭɟɦɨɦ ɷɧɟɪɝɨɪɚɣɨɧɟ ɫɨɜɦɟɫɬɧɨ ɫ ɍɒɊɉ ɭɫɬɚɧɨɜɥɟɧɨ ɞɜɟ ɛɚɬɚɪɟɢ ɫɬɚɬɢɱɟɫɤɢɯ 
ɤɨɧɞɟɧɫɚɬɨɪɨɜ (ȻɋɄ) ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɊɆ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɢɚɝɪɚɦɦ ɧɚ ɪɢɫɭɧɤɟ 1, ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɧɚɝɪɭɡɤɢ «ɨɬɪɚɛɚɬɵɜɚɸɬ» ɡɚɞɚɧɧɵɟ ɭɫɬɚɜɤɢ ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɪɚɡɝɪɭɠɚɹ 
ɪɟɚɤɬɨɪ ɩɨ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɨɢɫɯɨɞɢɬ 
ɮɨɪɫɢɪɨɜɚɧɧɚɹ ɪɚɡɝɪɭɡɤɚ ɪɟɚɤɬɨɪɚ, ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɲɢɧɚɯ ɧɚɝɪɭɡɤɢ ɧɟ 
ɜɵɯɨɞɢɬ ɢɡ ɞɨɩɭɫɬɢɦɨɣ 5-ɬɢ ɩɪɨɰɟɧɬɧɨɣ ɡɨɧɵ ɨɬ ɭɫɬɚɜɤɢ, ɩɟɪɟɛɨɹ ɜ ɩɢɬɚɧɢɢ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɟ ɩɪɨɢɡɨɲɥɨ. 
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ɗɥɶɝɚɭɝɨɥɶ 
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«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 2. ɗɮɮɟɤɬɢɜɧɚɹ ɷɧɟɪɝɟɬɢɬɤɚ 
 

 216 

ɋɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 2, ɜɨ ɜɪɟɦɹ ɧɚɛɨɪɚ ɧɚɝɪɭɡɤɢ ɩɪɨɢɡɨɲɥɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ, ɱɬɨ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɜɟɥɨ ɤ ɨɫɬɚɧɨɜɤɟ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ɉɋ 
ɉɪɨɦɩɥɨɳɚɞɤɚ ɢ ɉɋ Ƚɨɪɧɚɹ, ɩɢɬɚɟɦɵɯ ɨɬ ɲɢɧ 110 ɤȼ ɉɋ ɗɥɶɝɚɭɝɨɥɶ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ 
ɋɄɊɆ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɣ ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ 110 ɤȼ ɉɋ 
ɗɥɶɝɚɭɝɨɥɶ ɪɟɡɤɨ ɭɦɟɧɶɲɢɥɚɫɶ, ɚ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɭɜɟɥɢɱɢɥɚɫɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɨɞɜɨɞɹ ɢɬɨɝɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2, ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɬ ɍɒɊ ɡɚɜɢɫɢɬ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɶ ɩɢɬɚɧɢɹ ɤɥɸɱɟɜɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɧɟɪɝɨɤɥɚɫɬɟɪɚ «ɗɥɶɝɚɭɝɨɥɶ». 

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɥɢɹɧɢɹ ɋɄɊɆ ɧɚ ɩɨɬɟɪɢ ɫɧɢɦɚɥɢɫɶ ɩɨɤɚɡɚɧɢɹ ɩɨɬɟɪɶ ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɷɧɟɪɝɨɤɥɚɫɬɟɪɚ ɩɪɢ 
ɪɚɛɨɬɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɡɚɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɧɚɝɪɭɡɤɢ. ɉɨɥɭɱɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɚɤɬɢɜɧɵɟ ɢ 
ɪɟɚɤɬɢɜɧɵɟ ɩɨɬɟɪɢ ɜ ɷɧɟɪɝɨɤɥɚɫɬɟɪɟ ɩɪɢ ɨɬɤɥɸɱɟɧɧɵɯ ɋɄɊɆ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɢɯ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ. 

 

 
Ɋɢɫ. 3. Ɉɫɰɢɥɥɨɝɪɚɦɦɵ ɫɭɦɦɚɪɧɵɯ ɬɟɤɭɳɢɯ ɩɨɬɟɪɶ ɜ ɷɧɟɪɝɨɤɥɚɫɬɟɪɟ ɩɪɢ 

ɚ) ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɋɄɊɋ ɛ) ɨɬɤɥɸɱɟɧɧɵɯ ɋɄɊɆ 
 
Ɂɚɤɥɸɱɟɧɢɟ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɝɟɧɟɪɚɰɢɹ ɊɆ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɲɭɧɬɢɪɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ, 
ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɬɨɥɶɤɨ ɫɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, 
ɤɨɬɨɪɨɝɨ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɨɫɧɨɜɚɧɧɵɦ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɫɬɚɧɨɜɢɬɫɹ 
ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɜ ɪɚɛɨɬɟ ɩɨɞɯɨɞ ɤ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɪɢɦɟɧɟɧɢɢ ɍɒɊ ɢ ȻɋɄ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ  ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɥɚɜɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɊɆ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɫɨɜɦɟɫɬɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɍɒɊ ɢ ȻɋɄ ɩɨɡɜɨɥɢɬ:  
1. ɉɨɞɞɟɪɠɢɜɚɬɶ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɗɗɋ ɜ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ; 
2. ɋɧɢɡɢɬɶ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɤɥɚɫɬɟɪɟ; 
3. Ɉɤɚɡɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɠɢɦ ɪɚɛɨɬɵ ɗɗɋ. 

Ɉɞɧɚɤɨ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɍɒɊ ɜ ɫɢɥɭ ɫɜɨɟɣ 
ɢɧɟɪɰɢɨɧɧɨɫɬɢ, ɧɟ ɜɫɟɝɞɚ ɫɩɨɫɨɛɟɧ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɭɡɥɨɜ ɧɚɝɪɭɡɤɢ. ɗɬɨ 
ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, ɧɚɩɪɢɦɟɪ ɨɬ ɦɟɫɬɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɨɬ ɜɪɟɦɟɧɢ 
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«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 2. ɗɮɮɟɤɬɢɜɧɚɹ ɷɧɟɪɝɟɬɢɬɤɚ 
 

 217 

ɪɚɛɨɬɵ ɡɚɳɢɬɵ, ɨɬ ɞɥɢɬɟɥɶɧɨɫɬɢ Ⱥɉȼ ɢ ɞɪ. ɉɨɷɬɨɦɭ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɚɩɪɢɦɟɪ ɬɚɤɨɟ ɤɚɤ 
ɫɬɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɧɵɣ ɤɨɦɩɟɧɫɚɬɨɪ (ɋɌȺɌɄɈɆ). 

 
ɅɂɌȿɊȺɌɍɊȺ 
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ɂɋɋɅȿȾɈȼȺɇɂȿ ȼɅɂəɇɂə ɆȿɏȺɇɂɑȿɋɄɈɃ ȺɄɌɂȼȺɐɂɂ  
ɇȺ ȽɈɊȿɇɂȿ ɍȽɈɅɖɇɈȽɈ ɌɈɉɅɂȼȺ 

Ʉɭɡɧɟɰɨɜ Ⱥ.ȼ., Ȼɭɬɚɤɨɜ ȿ.Ȼ. 
ɂɧɫɬɢɬɭɬ ɬɟɩɥɨɮɢɡɢɤɢ ɢɦ. ɋ.ɋ. Ʉɭɬɚɬɟɥɚɞɡɟ ɋɈɊȺɇ, ɝ. ɇɨɜɨɫɢɛɢɪɫɤ 

 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɚɤɬɢɜɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɜɟɪɞɨɟ 

ɬɨɩɥɢɜɨ ɜɧɟɲɧɢɯ ɫɢɥ, ɜ ɭɝɨɥɶɧɨɦ ɬɨɩɥɢɜɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɢɡɦɟɥɶɱɟɧɢɹ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɪɚɡɦɟɪɨɜ, ɱɬɨ 
ɭɜɟɥɢɱɢɜɚɟɬ ɩɥɨɳɚɞɶ ɪɟɚɤɰɢɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɹ ɯɢɦɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɬɨɩɥɢɜɚ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɫɢɫɬɟɦɵ  ɦɟɯɚɧɨɚɤɬɢɜɚɰɢɨɧɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ 
ɪɟɲɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɢ ɞɨɫɬɚɬɨɱɧɨ 
ɩɪɨɫɬɨɝɨ ɪɟɚɥɢɡɭɟɦɨɝɨ ɫɩɨɫɨɛɚ ɢɡɦɟɥɶɱɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨ ɭɜɟɥɢɱɢɬɶ 
ɯɢɦɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɬɨɩɥɢɜ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɫɩɨɫɨɛɨɜ ɢɡɦɟɥɶɱɟɧɢɹ ɭɝɥɟɣ ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɣ ɦɟɬɚɦɨɪɮɢɡɦɚ ɜ 
ɷɧɟɪɝɨɧɚɩɪɹɠɟɧɧɵɯ ɦɟɥɶɧɢɰɚɯ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ – ɜɢɛɪɨɰɟɧɬɪɨɛɟɠɧɵɯ, ɩɥɚɧɟɬɚɪɧɵɯ, 
ɞɟɡɢɧɬɟɝɪɚɬɨɪɚɯ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚɦɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɵ ɞɢɮɮɟɪɢɧɰɢɚɥɶɧɨ-
ɬɟɪɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɫɥɟɞɨɜɚɬɶ ɜ ɩɪɨɰɟɫɫɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 
ɪɟɚɤɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɭɝɥɟɣ, ɩɨɞɜɟɪɝɧɭɬɵɯ ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. 

ɗɬɨɬ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɨɣ ɞɢɫɬɪɭɤɰɢɢ 
(ɌɈȾ) ɭɝɨɥɶɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɧɚɝɪɟɜɚɟɦɨɝɨ ɫɨ ɫɤɨɪɨɫɬɶɸ 10-300ɋ ɜ ɦɢɧɭɬɭ, ɱɬɨ, ɤɨɧɟɱɧɨ, 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɪɟɚɥɶɧɨɝɨ ɧɚɝɪɟɜɚ, ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢ ɝɨɪɟɧɢɹ ɱɚɫɬɢɰ ɜ ɩɵɥɟɭɝɨɥɶɧɨɦ 
ɮɚɤɟɥɟ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɨɛɵ ɭɝɥɟɣ Ʉɭɡɧɟɰɤɨɝɨ ɭɝɨɥɶɧɨɝɨ 
ɛɚɫɫɟɣɧɚ ɦɚɪɨɤ Ⱦ ɢ Ɍ ɫ ɡɨɥɶɧɨɫɬɶɸ Ⱥɫ = 6.46 % ɢ 6.15 % ɢ ɜɵɯɨɞɨɦ ɥɟɬɭɱɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ Vdaf - 41 % ɢ 12.4 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɨɛɵ ɩɨɞɜɟɪɝɚɥɢɫɶ ɫɜɟɪɯɬɨɧɤɨɦɭ 
ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɸ ɜ ɦɟɥɶɧɢɰɚɯ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɜɢɞɨɦ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ – 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɟɡɢɧɬɟɝɪɚɬɨɪ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɯɚɪɚɤɬɟɪɧɨ ɭɞɚɪɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɢ 
ɰɟɧɬɪɨɛɟɠɧɨ-ɩɥɚɧɟɬɚɪɧɚɹ ɦɟɥɶɧɢɰɚ ɬɢɩɚ  Ɇ-3 ɫ ɢɫɬɢɪɚɸɳɟ-ɪɚɡɞɚɜɥɢɜɚɸɳɢɦ ɜɢɞɨɦ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɨɬɧɨɲɟɧɢɢ ɦɚɫɫɵ ɦɟɥɸɳɢɯ ɬɟɥ ɤ ɭɝɥɸ 10:1. 

ɇɚ ɪɢɫ. 1 ɩɪɢɜɟɞɟɧɵ ɤɪɢɜɵɟ ɢɡɦɟɧɟɧɢɹ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ ɩɪɨɰɟɫɫɚ ɌɈȾ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɚɹ 
ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɜɵɫɨɤɨɦɟɬɚɦɨɪɮɢɡɨɜɚɧɧɨɝɨ ɬɨɳɟɝɨ ɭɝɥɹ ɩɨɜɵɲɚɟɬ ɟɝɨ 
ɪɟɚɤɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɴ, ɩɪɨɹɜɥɹɸɳɭɸɫɹ ɜ ɫɧɢɠɟɧɢɢ ɜɟɥɢɱɢɧɵ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ 


