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Ɂɚɤɥɸɱɟɧɢɟ 
ɗɤɫɩɟɪɢɦɟɧɬ ɧɚ ɦɨɞɟɥɶɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɩɨɞ-

ɬɜɟɪɠɞɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɩɨɦɟɯɨɭɫɬɨɣɱɢ-
ɜɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɩɨɤɚɡɚɥ, ɱɬɨ ɞɥɹ ɢɞɟɚɥɶɧɵɯ ɦɨ-
ɞɟɥɟɣ ɝɪɚɧɢɰɵ ɩɥɚɫɬɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɛɟɡɨɲɢɛɨɱ-
ɧɨ, ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɦɟɯ ɜɨɡɧɢɤɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ 
ɤɚɤ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɥɨɠɟɧɢɹ ɝɪɚɧɢɰ ɩɥɚɫɬɨɜ, ɬɚɤ 
ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɟ. ɉɨɥɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɝɪɚɧɢɰ ɫ ɦɨ-
ɞɟɥɶɧɵɦɢ ɜɵɩɨɥɧɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɧɚ γγ,γ%. Ɉɩɪɟ-
ɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɛɥɢɡɤɢɯ ɤ ɦɨɞɟɥɶɧɵɦ ɞɚɧɧɵɦ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɧɚ 7λ%. 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɨɞɬɜɟɪɞɢɥ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ 
ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɚɥɝɨɪɢɬɦɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɩɪɟɞɟɥɟɧɚ ɪɟɤɨ-
ɦɟɧɞɚɰɢɹ ɩɨ ɜɵɛɨɪɭ ɜɟɥɢɱɢɧɵ ɩɨɝɪɟɲɧɨɫɬɢ  
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ȼɜɟɞɟɧɢɟ 
ȼ ɪɹɞɟ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɛɨɪɨɜ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɩɪɚɜɥɟɧɧɵɟ ɭɩɪɚɜɥɹɟɦɵɟ ɩɨɬɨɤɢ 
(ɩɭɱɤɢ) ɷɥɟɤɬɪɨɧɨɜ, ɫɨɡɞɚɜɚɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɦɚɝ-
ɧɢɬɧɵɯ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɥɟɣ ɜ ɪɚɡɥɢɱɧɵɯ ɞɢɨ-
ɞɚɯ. ɉɨɞ ɩɭɱɤɨɦ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɨɛɵɱɧɨ ɩɨ-
ɧɢɦɚɸɬ ɩɨɬɨɤ ɱɚɫɬɢɰ, ɞɜɢɠɭɳɢɯɫɹ ɜ ɨɞɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢɦɟɪɧɨ ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɭ. 
ɗɥɟɤɬɪɨɧɵ ɩɭɱɤɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ ɭɫɤɨɪɹɸɳɟɦ 
ɞɢɨɞɟ ɫɨɡɞɚɸɬ ɫɨɛɫɬɜɟɧɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ, 
ɫɜɹɡɚɧɧɨɟ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɡɚɪɹɞɨɦ ɩɭɱɤɚ. ɗɬɨ 
ɩɨɥɟ ɬɨɪɦɨɡɢɬ ɩɨɫɥɟɞɭɸɳɢɟ ɷɥɟɤɬɪɨɧɵ, ɜɥɟɬɚɸ-
ɳɢɟ ɜ ɞɢɨɞɧɵɣ ɩɪɨɦɟɠɭɬɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɬɨɬ 
ɩɭɱɨɤ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɫɢɫɬɟɦɭ, 
ɨɝɪɚɧɢɱɟɧ. ȼɨɡɧɢɤɚɟɬ ɩɨɧɹɬɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ. 
ɉɨɞ ɩɪɟɞɟɥɶɧɵɦ ɬɨɤɨɦ ɩɨɧɢɦɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɪɟɠɢɦɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ 
ɩɭɱɤɚ, ɩɪɨɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɞɢɨɞ. ɂɡɜɟɫɬɧɵ ɪɚɡ-
ɥɢɱɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɢɨɞɨɜ, ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯμ 
ɩɥɨɫɤɢɟ, ɤɨɚɤɫɢɚɥɶɧɵɟ ɢ ɫɮɟɪɢɱɟɫɤɢɟ 

Ɂɚɞɚɱɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ ɬɨɤɨɜ ɪɟɲɚ-
ɥɢɫɶ ɞɥɹ ɩɥɨɫɤɢɯ ɢ ɤɨɚɤɫɢɚɥɶɧɵɯ ɞɢɨɞɨɜ. ɉɪɨɜɨ-
ɞɢɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɚɤ ɞɥɹ ɭɥɶɬɪɚɪɟɥɹɬɢɜɢɫɬ-
ɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɫɥɚɛɨɪɟɥɹɬɢɜɢɫɬɫɤɢɯ ɢ ɧɟɪɟɥɹ-
ɬɢɜɢɫɬɫɤɢɯ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɮɟɪɢɱɟɫɤɢɯ ɞɢɨɞɨɜ, ɬɨ 
ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɟɞɟɥɶɧɵɯ ɬɨɤɨɜ ɞɥɹ ɪɟɥɹɬɢɜɢɫɬɫɤɢɯ ɧɚɩɪɹɠɟ-
ɧɢɣ. 

ɇɢɠɟ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɡɚɞɚɱɭ ɨ ɩɪɟɞɟɥɶɧɨɦ ɬɨ-
ɤɟ ɜ ɫɮɟɪɢɱɟɫɤɨɦ ɞɢɨɞɟ ɞɥɹ ɪɟɥɹɬɢɜɢɫɬɫɤɢɯ 

ɧɚɩɪɹɠɟɧɢɹɯ, ɤɨɝɞɚ 
2

0 0 1U m c  ɢ ɫɤɨɪɨɫɬɶ ɷɥɟɤ-
ɬɪɨɧɨɜ ɩɭɱɤɚ Яb ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɩɨɫɬɨɹɧɧɨɣ ɩɨɪɹɞɤɚ ɫɤɨɪɨɫɬɢ ɫɜɟɬɚ c . 
Ɉɩɪɟɞɟɥɢɦ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɨɬ ɝɟɨɦɟɬɪɢɢ ɞɢɨɞɚ ɢ ɭɫɤɨɪɹɸɳɟɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ 0U . 

 
Ɉɫɧɨɜɧɵɟ ɭɪɚɜɧɟɧɢɹ. ɉɪɟɞɟɥɶɧɵɟ ɬɨɤɢ 
1. ɉɭɫɬɶ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɥɨ-

ɠɟɧɧɵɟ ɫɮɟɪɵ ɫ ɤɚɬɨɞɨɦ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɮɟɪɟ. 
Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɵɣ ɬɨɤ ɩɪɢ ɞɜɢɠɟɧɢɟ ɷɥɟɤ-

ɬɪɨɧɨɜ ɩɭɱɤɚ ɫ ɜɧɭɬɪɟɧɧɟɝɨ 0r  ɪɚɞɢɭɫɚ ɫɢɫɬɟɦɵ ɤ 
ɜɧɟɲɧɟɦɭ R  ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ 

0U  (ɪɢɫ. 1). 

 
Ɋɢɫ. 1. ɋɮɟɪɢɱɟɫɤɢɣ ɞɢɨɞ ɫ ɜɧɭɬɪɟɧɧɢɦ ɪɚɞɢɭɫɨɦ 

0r  ɢ ɜɧɟɲɧɢɦ ɪɚɞɢɭɫɨɦ R  
 

ɍɪɚɜɧɟɧɢɟ ɉɭɚɫɫɨɧɚ ɡɚɩɢɲɟɦ ɜ ɜɢɞɟμ  
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Ƚɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɩɪɢ ɷɬɨɦ ɡɚɩɢɲɭɬɫɹ ɜ ɜɢ-
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ɝɞɟ 0r  – ɜɧɭɬɪɟɧɧɢɣ, R  – ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɫɢɫɬɟ-

ɦɵ, ɚ 
24J r j const   – ɜɟɫɶ ɬɨɤ ɩɪɨɯɨɞɹɳɢɣ 

ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (1) ɫ ɝɪɚɧɢɱ-

ɧɵɦɢ ɭɫɥɨɜɢɹɦɢ (β) ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚ-
ɠɟɧɢɟ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶμ 
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2. Ɋɚɫɫɦɨɬɪɢɦ ɫɢɫɬɟɦɭ ɫ ɤɚɬɨɞɨɦ ɧɚ ɜɧɟɲ-
ɧɟɣ ɫɮɟɪɟ ɩɪɢ ɞɜɢɠɟɧɢɢ ɷɥɟɤɬɪɨɧɨɜ ɩɭɱɤɚ ɨɬ 

ɜɧɟɲɧɟɝɨ R  ɪɚɞɢɭɫɚ ɫɢɫɬɟɦɵ ɤ ɜɧɭɬɪɟɧɧɟɦɭ 0r  

ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ 0U
 (ɪɢɫ. 2). 

 
Ɋɢc. β. ɋɮɟɪɢɱɟɫɤɢɣ ɞɢɨɞ ɫ ɜɧɭɬɪɟɧɧɢɦ ɪɚɞɢɭɫɨɦ 

0r  ɢ ɜɧɟɲɧɢɦ ɪɚɞɢɭɫɨɦ R  
 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɟ 

(1) ɫ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɜ ɜɢɞɟμ 
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ɝɞɟ 0r  – ɜɧɭɬɪɟɧɧɢɣ, R  – ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɫɢɫɬɟ-

ɦɵ, ɚ 
24J r j const   – ɜɟɫɶ ɬɨɤ ɩɪɨɯɨɞɹɳɢɣ 

ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ. 
Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɩɪɢɜɨɞɢɬ ɤ ɪɟɲɟɧɢɸ 

ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ 
ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶμ 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ ɩɪɢ ɞɜɢɠɟɧɢɢ 
ɷɥɟɤɬɪɨɧɨɜ ɩɭɱɤɚ ɫ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɞɢɭɫɚ R  ɫɢ-
ɫɬɟɦɵ ɢ ɨɛɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɩɪɢ ɩɨɬɟɧɰɢ-

ɚɥɟ 0U
 (ɪɢɫ. 3). 

 
Ɋɢɫ. γ. ɋɮɟɪɢɱɟɫɤɢɣ ɞɢɨɞ ɫ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɞɢɭɫɚ 

R  (ɚɧɨɞ) 
 

ɍɪɚɜɧɟɧɢɟ (1) ɪɟɲɚɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɥɟɞɭɸ-
ɳɢɦɢ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢμ 
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  , 

ɝɞɟ 0r  – ɜɧɭɬɪɟɧɧɢɣ, R  – ɜɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɫɢ-

ɫɬɟɦɵ, 1R
 – ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɫɢɫɬɟɦɵ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ 
ɢɧɠɟɤɰɢɢ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭ-
ɸɳɢɣ ɜɢɞμ 
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Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ, ɧɚ 
ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɬɪɚɠɟɧɢɟ ɷɥɟɤɬɪɨɧɨɜ ɩɭɱɤɚ 

1r  ɢ ɬɟɦ ɫɚɦɵɦ ɨɛɪɚɡɭɟɬɫɹ ɜɢɪɬɭɚɥɶɧɵɣ ɤɚɬɨɞ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣμ 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ ɩɪɢ ɞɜɢɠɟɧɢɢ 
ɷɥɟɤɬɪɨɧɨɜ ɩɭɱɤɚ ɫ ɜɧɟɲɧɟɝɨ ɪɚɞɢɭɫɚ R  ɫɢɫɬɟɦɵ 
ɢ ɨɛɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɩɪɢ 

ɥɟ 0U
 (ɪɢɫ. 4). 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
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Ɋɢɫ. 4. ɋɮɟɪɢɱɟɫɤɢɣ ɞɢɨɞ ɫ ɜɧɟɲɧɟɝɨ ɪɚɞɢɭɫɚ R  

(ɤɚɬɨɞ) 
 

ɍɪɚɜɧɟɧɢɟ (1) ɪɟɲɚɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɥɟɞɭɸ-
ɳɢɦɢ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢμ 
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ɝɞɟ R  – ɜɧɟɲɧɢɣ, 1r  – ɜɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɫɢɫɬɟ-

ɦɵ, 0r  – ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɫɢɫɬɟɦɵ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ 
ɢɧɠɟɤɰɢɢ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭ-
ɸɳɢɣ ɜɢɞμ 
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Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ, ɧɚ 
ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɬɪɚɠɟɧɢɟ ɷɥɟɤɬɪɨɧɨɜ ɩɭɱɤɚ 

1R  ɢ ɬɟɦ ɫɚɦɵɦ ɨɛɪɚɡɭɟɬɫɹ ɜɢɪɬɭɚɥɶɧɵɣ ɤɚɬɨɞ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣμ 
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ȼɵɜɨɞɵ 
ɉɨɥɭɱɟɧɵ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ 

ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ ɜ ɭɥɶɬɪɚɪɟɥɹɬɢ-
ɜɢɫɬɫɤɨɦ ɩɪɢɛɥɢɠɟɧɢɢ. ɂɡ ɤɨɬɨɪɵɯ ɜɢɞɧɨ, ɱɬɨ 
ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ ɜ ɫɮɟɪɢɱɟɫɤɨɦ ɞɢɨɞɟ 
ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɭɫɤɨɪɹɸɳɟɦɭ ɧɚɩɪɹɠɟ-
ɧɢɸ 0U . ɑɬɨ ɤɚɫɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɨɦɟɬɪɢɢ 
ɫɢɫɬɟɦɵ, ɬɨ ɨɧɚ ɧɨɫɢɬ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ. 
ȼ ɨɛɥɚɫɬɢ ɭɦɟɪɟɧɧɨ ɪɟɥɹɬɢɜɢɡɦɚ ɷɬɢ ɮɨɪɦɭɥɵ 
ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɥɢɲɶ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɝɨ ɩɪɢ-
ɛɥɢɠɟɧɢɹ. 
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ȼɜɟɞɟɧɢɟ 
Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɚɯɨɞɢɬ ɲɢ-

ɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 
ɡɚɞɚɱ ɝɟɨɮɢɡɢɤɢ ɢ ɝɟɨɥɨɝɢɢ. ɉɨɞ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ 
ɜ ɫɟɣɫɦɨɪɚɡɜɟɞɤɟ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɩɪɨɰɟɞɭɪɵ ɩɨ-
ɫɬɪɨɟɧɢɹ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɣ (ɩɥɚɫɬɨɜɨɣ) ɦɨɞɟ-
ɥɢ ɫɪɟɞɵ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɟɟ ɩɚɪɚɦɟɬ-
ɪɨɜ, ɪɚɫɱɟɬɵ ɜɨɥɧɨɜɵɯ ɩɨɥɟɣ, ɨɛɪɚɛɨɬɤɭ ɢ ɢɧɬɟɪ-
ɩɪɟɬɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ [1]. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɞɧɨɦɟɪɧɨɟ 
ɝɟɨɫɟɣɫɦɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫ 
ɰɟɥɶɸ ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ ɫɪɟɞɵ (ɝɥɭ-
ɛɢɧɚ ɝɪɚɧɢɰ, ɫɤɨɪɨɫɬɶ ɜ ɤɚɠɞɨɦ ɩɥɚɫɬɟ, ɤɨɷɮɮɢ-
ɰɢɟɧɬɵ ɨɬɪɚɠɟɧɢɹ), ɢ ɞɚɥɶɧɟɣɲɟɣ ɫɬɪɚɬɢɝɪɚɮɢɱɟ-
ɫɤɨɣ ɩɪɢɜɹɡɤɢ ɨɫɧɨɜɧɵɯ ɨɬɪɚɠɚɸɳɢɯ ɫɟɣɫɦɢɱɟ-
ɫɤɢɯ ɝɨɪɢɡɨɧɬɨɜ ɩɨ ɞɚɧɧɵɦ ɫɤɜɚɠɢɧ ʋ 5 Ʉɨɧɬɨ-
ɪɨɜɢɱɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ʋ 1 ȼɟɪɬɨɥɟɬɧɨɝɨ 
ɥɨɤɚɥɶɧɨɝɨ ɩɨɞɧɹɬɢɹ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɚɧɧɵɟ ɧɚɡɟɦ-

ɧɨɣ ɢ ɫɤɜɚɠɢɧɧɨɣ ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ (ɦɟɬɨɞ ɨɛɳɟɣ 
ɝɥɭɛɢɧɧɨɣ ɬɨɱɤɢ (ɆɈȽɌ), ɜɟɪɬɢɤɚɥɶɧɨɟ ɫɟɣɫɦɢ-
ɱɟɫɤɨɟ ɩɪɨɮɢɥɢɪɨɜɚɧɢɟ (ȼɋɉ) ɢ ɝɟɨɮɢɡɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɤɜɚɠɢɧ (Ƚɂɋ). 

 
ɉɨɫɬɪɨɟɧɢɟ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ ɫɪɟɞɵ ɢ 

ɧɚɯɨɠɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚɠɟɧɢɹ ɜ ɪɚɡ-
ɥɢɱɧɵɯ ɩɚɤɟɬɚɯ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɉɟɪɜɵɣ ɷɬɚɩ ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ 
ɫɪɟɞɵ ɦɨɠɟɬ ɛɵɬɶ ɫɮɨɪɦɭɥɢɪɨɜɚɧ ɤɚɤ ɧɚɯɨɠɞɟ-
ɧɢɟ ɬɚɤɢɯ ɝɪɚɧɢɰ ɩɥɚɫɬɨɜ Hi-1 ɢ Hi (ɝɥɭɛɢɧ ɤɪɨɜɥɢ 
ɢ ɩɨɞɨɲɜɵ ɩɥɚɫɬɚ), ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɦɢɧɢ-
ɦɭɦ ɪɚɫɯɨɠɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɩɪɹɦɨɣ 
ɡɚɞɚɱɢ ɢ ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ ДβЖ. ɉɪɢ ɢɡɜɟɫɬɧɨɦ ɜɟɪ-
ɬɢɤɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ti, ti-1 ɧɚ ɷɬɢɯ ɝɥɭɛɢɧɚɯ ɩɥɚɫɬɨ-
ɜɚɹ ɫɤɨɪɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɫɨɨɬɧɨ-
ɲɟɧɢɸ [1]: 
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