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Teg2(x), Ʉ p1·x
2+p2·x+p3 5,941 8,461 

n1(x), ɫɦ-3 
p1·x

2+p2·x+p3 1,049·1011 1,049·1011 
a2·sin(b2·x+ c2) 8,984·1010 8,984·1010 

n2(x), ɫɦ-3 
p1·x

2+p2·x+p3 1,975·1012 1,975·1012 
a2·sin(b2·x+ c2) 1,661·1012 1,661·1012 

 
ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ, ɡɧɚɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɢ ɨɬ 

ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ n ɨɱɟɧɶ ɛɥɢɡɤɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪ ɛɵɫɬɪɵɯ 
ɷɥɟɤɬɪɨɧɨɜ Teg ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɬɫɹ. Ⱦɥɹ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɧɨɜ Tet  
ɧɟɥɶɡɹ ɨɞɧɨɡɧɚɱɧɨ ɪɚɫɰɟɧɢɜɚɬɶ, ɬɚɤ ɤɚɤ ɞɥɹ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ ɡɧɚɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɪɚɜɧɵ, ɨɞɧɚɤɨ 
ɞɥɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɩɪɢɛɥɢɠɚɸɳɟɣ ɮɭɧɤɰɢɢ ɜɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ≈ 0. 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ J ɪɚɫɬɟɬ ɡɧɚɱɟɧɢɟ ɨɬɤɥɨɧɟɧɢɣ ɞɥɹ n, ɭɦɟɧɶɲɚɟɬɫɹ ɞɥɹ Teg, ɚ ɞɥɹ Tet ɢɦɟɟɬ 
ɪɚɡɥɢɱɧɨɟ ɩɨɜɟɞɟɧɢɹ ɞɥɹ ɪɚɡɧɵɯ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɯ ɮɭɧɤɰɢɣ. 

げí¡¿0ôñÖóñ  
ȼ ɫɜɹɡɢ ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɡɧɚɱɟɧɢɣ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɢ ɨɬ 

ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ n, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɤɚɬɶ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɪɚɜɧɨɜɟɫɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɥɚɡɦɵ, ɚ ɞɨɫɬɚɬɨɱɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ III ɪɨɞɚ. Ɉɞɧɚɤɨ  ɧɟɥɶɡɹ 
ɚɧɚɥɨɝɢɱɧɨ ɩɨɫɬɭɩɢɬɶ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɨɬɤɥɨɧɟɧɢɣ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪ ɷɥɟɤɬɪɨɧɨɜ. Ɉɬɤɥɨɧɟɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɞɭɝɨɜɨɣ ɩɥɚɡɦɵ  ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɸɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ ɢ 
ɢɦɟɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɜɢɞɚ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɯ ɮɭɧɤɰɢɣ: ɷɥɟɤɬɪɨɧɨɜ Teg  ɜɵɱɢɫɥɟɧɢɹ ɩɨ ɜɬɨɪɨɣ 
ɦɟɬɪɢɤɢ ɞɚɸɬ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɢ, ɡɚɧɢɦɚɟɦɨɣ ɧɨɪɦɢɪɨɜɚɧɧɵɦɢ ɮɚɡɨɜɵɦɢ ɩɨɪɬɪɟɬɚɦɢ, ɧɚ 20–30 % 
ɛɨɥɶɲɟ, ɱɟɦ ɩɨ ɩɟɪɜɨɣ ɦɟɬɪɢɤɢ. Ⱦɥɹ Tet ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ ɩɥɨɳɚɞɟɣ, ɡɚɧɢɦɚɟɦɵɯ 
ɧɨɪɦɢɪɨɜɚɧɧɵɦɢ ɮɚɡɨɜɵɦɢ ɩɨɪɬɪɟɬɚɦɢ, ɢɦɟɸɬɫɹ ɞɥɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ. 
ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ  ɞɥɹ ɜɬɨɪɨɣ ɦɟɬɪɢɤɢ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɮɚɡɨɜɵɣ ɩɨɪɬɪɟɬ ɩɨɥɧɨɫɬɶɸ ɥɟɠɢɬ ɧɚ 
ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ, ɬ.ɟ. ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɞɥɢɧɟ ɮɚɡɨɜɨɝɨ 
ɩɨɪɬɪɟɬɚ, ɚ ɧɟ ɨ ɟɝɨ ɩɥɨɳɚɞɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɜɬɨɪɨɣ ɦɟɬɪɢɤɢ. 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɥɚɫɬɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɦɨɞɟɥɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɥɚɫɬɨɜ. ȼɵɛɨɪ 
ɤɨɥɢɱɟɫɬɜɚ ɢ ɬɨɥɳɢɧɵ ɤɚɠɞɨɝɨ ɩɥɚɫɬɚ ɟɫɬɶ ɡɚɞɚɱɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɫɤɨɪɨɫɬɧɨɝɨ ɡɚɤɨɧɚ. ɏɨɬɹ ɞɚɧɧɚɹ 
ɡɚɞɚɱɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɧɟɤɨɪɪɟɤɬɧɵɯ (ɩɪɢɜɨɞɹɳɢɯ ɤ ɦɧɨɠɟɫɬɜɭ ɪɟɲɟɧɢɣ, ɚ ɦɚɥɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɝɪɟɲɧɨɫɬɹɦ), ɚɞɟɤɜɚɬɧɨɫɬɶ ɩɨɫɬɪɨɟɧɧɨɣ ɦɨɞɟɥɢ ɫɪɟɞɵ ɦɨɠɧɨ 
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ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɜɟɞɟɧɢɹ ɩɨɥɹ ɨɬɪɚɠɟɧɧɵɯ ɜɨɥɧ ɛɥɢɠɧɟɝɨ ɉȼ ɧɚ ɜɟɪɬɢɤɚɥɶ ɢ 
ɫɪɚɜɧɟɧɢɟɦ ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɣ ɢ ɪɟɚɥɶɧɨɣ ɬɪɚɫɫɵ ɨɬɪɚɠɟɧɧɵɯ ɜɨɥɧ. 

ɉɥɚɫɬɨɜɚɹ ɦɨɞɟɥɶ ɫɪɟɞɵ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɨ ɞɚɧɧɵɦ ȼɋɉ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɩɨɥɨɠɟɧɢɢ ɢ ɝɟɨɦɟɬɪɢɢ ɨɬɪɚɠɚɸɳɢɯ ɝɪɚɧɢɰ, ɫɤɨɪɨɫɬɢ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɜɨɥɧ ɜ ɫɥɨɹɯ ɢ 
ɩɥɨɬɧɨɫɬɢ ɩɨɪɨɞ. ɉɨɫɬɪɨɟɧɢɟ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɚɬɶ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɩɥɚɫɬɨɜ. 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɤ ɩɨɫɬɪɨɟɧɢɸ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɤɚɛɟɥɶɧɵɟ ɝɥɭɛɢɧɵ nh  ɢ 
ɝɨɞɨɝɪɚɮ ɜɨɥɧɵ (ɜɟɪɬɢɤɚɥɶɧɨɟ ɜɪɟɦɹ ɩɪɨɛɟɝɚ ɜɨɥɧɵ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɡɚɞɚɧɧɨɣ ɝɥɭɛɢɧɵ) nt , 

Nn ,...,1 , ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɩɪɢɟɦɚ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɜɧɭɬɪɢ ɩɥɚɫɬɚ 
ɝɨɞɨɝɪɚɮ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɝɪɚɧɢɰɵ ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɢ ɝɨɞɨɝɪɚɮɚ 
ɫɨɫɬɚɜɹɬ ɝɪɚɧɢɰɵ ɩɥɚɫɬɨɜ: 
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ɝɞɟ iH  – ɤɪɨɜɥɹ i-ɝɨ ɩɥɚɫɬɚ, ɚ 1iH  – ɩɨɞɨɲɜɚ, ia  ɢ ib  – ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

ɍɫɥɨɜɢɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ: niɜ tHt )( , ɟɫɥɢ ni hH  ; niɜ tHt -)( , ɟɫɥɢ ni hH  , ɝɞɟ  – ɩɚɪɚɦɟɬɪ 

ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɲɢɛɤɭ ɨɰɟɧɢɜɚɧɢɹ nt . ɉɚɪɚɦɟɬɪ ɚɩɩɪɨɤɫɢɦɚɰɢɢ  ɜɵɱɢɫɥɹɟɬɫɹ 
ɤɚɤ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɜ ɫɤɨɥɶɡɹɳɟɦ ɨɤɧɟ, ɭɦɧɨɠɟɧɧɨɟ ɧɚ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  : 
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ɉɨ ɞɚɧɧɵɦ ȼɋɉ ɥɟɝɤɨ ɩɨɥɭɱɢɬɶ ɮɨɪɦɭ ɩɪɹɦɨɣ ɩɪɨɞɨɥɶɧɨɣ ɜɨɥɧɵ, ɧɨ ɮɨɪɦɭ ɨɬɪɚɠɟɧɧɵɯ 
ɜɨɥɧ ɨɰɟɧɢɬɶ ɩɨ ɫɟɣɫɦɨɝɪɚɦɦɟ ȼɋɉ ɩɪɨɛɥɟɦɚɬɢɱɧɨ ɢɡ-ɡɚ ɫɭɳɟɫɬɜɟɧɧɨɣ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɜɨɥɧ. Ⱦɥɹ 
ɪɚɡɪɟɲɟɧɢɹ ɢɧɬɟɪɮɟɪɢɪɭɸɳɢɯ ɜɨɥɧ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɪɚɡɥɢɱɧɵɟ ɩɪɨɰɟɞɭɪɵ, ɨɩɢɪɚɸɳɢɟɫɹ ɧɚ 
ɪɚɡɥɢɱɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɚɞɚɸɳɢɯ ɢ ɨɬɪɚɠɟɧɧɵɯ ɜɨɥɧ, ɪɚɡɥɢɱɢɟ ɱɚɫɬɨɬɧɨɝɨ ɫɨɫɬɚɜɚ 
ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɜɨɥɧ ɢ ɬ.ɩ. Ɉɞɧɚɤɨ ɬɚɤɢɟ ɩɪɨɰɟɞɭɪɵ ɧɟ ɦɨɝɭɬ ɪɚɡɪɟɲɢɬɶ 
ɢɧɬɟɪɮɟɪɢɪɭɸɳɢɟ ɜɨɥɧɵ ɨɞɧɨɝɨ ɜɢɞɚ.  

ɉɥɚɫɬɨɜɚɹ ɦɨɞɟɥɶ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɫɢɧɬɟɡɢɪɨɜɚɧɢɢ ɬɪɚɫɫ ɩɪɢ ɩɨɦɨɳɢ ɢɧɬɟɝɪɚɥɚ 
ɫɜɟɪɬɤɢ, ɩɪɢɱɟɦ ɫɜɟɪɬɨɱɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɫɬɨɹɧɫɬɜɨ ɮɨɪɦɵ ɨɬɪɚɠɟɧɧɵɯ ɜɨɥɧ. Ɉɞɧɚɤɨ, 
ɮɨɪɦɚ ɢ ɩɚɞɚɸɳɢɯ ɜɨɥɧ, ɢ ɨɬɪɚɠɟɧɧɵɯ ɜɨɥɧ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɪɟɚɥɶɧɵɟ ɫɪɟɞɵ, 
ɧɟɫɹ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɯ ɩɨɝɥɨɳɚɸɳɢɯ ɢ ɨɬɪɚɠɚɸɳɢɯ ɫɜɨɣɫɬɜɚɯ. Ɍɚɤ ɤɚɤ ɮɨɪɦɚ ɜɨɥɧɵ ɦɟɧɹɟɬɫɹ ɫ 
ɝɥɭɛɢɧɨɣ, ɬɨ ɫɜɟɪɬɤɚ ɩɪɢɦɟɬ ɜɢɞ: 

 
i

iii ttSktY )()( , 

ɝɞɟ )(tSi  – ɮɨɪɦɚ ɨɬɪɚɠɟɧɧɨɣ ɜɨɥɧɵ ɜ i-ɨɦ ɩɥɚɫɬɟ.  

 
Ɋɢɫɭɧɨɤ 1. Ƚɪɚɮɢɤ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɬɪɚɫɫɵ ɢ ɬɪɚɫɫɵ ɤɨɪɢɞɨɪɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ (Į=0,0083) 

t, ï
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Ɋɢɫɭɧɨɤ 2. Ƚɪɚɮɢɤ ɮɭɧɤɰɢɢ ɩɨɞɨɛɢɹ (Į=0,0083) 

ȼ ɤɚɱɟɫɬɜɟ ɮɨɪɦɵ ɢɦɩɭɥɶɫɚ ɞɥɹ ɪɚɫɱɟɬɚ ɫɟɣɫɦɢɱɟɫɤɨɣ ɬɪɚɫɫɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɜɢɞɵ ɢɦɩɭɥɶɫɨɜ, ɧɚɩɪɢɦɟɪ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ ɬɪɚɫɫɵ ɤɨɪɢɞɨɪɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ȼɋɉ, 
ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ ɬɪɚɫɫɵ ɆɈȽɌ, ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɢɦɩɭɥɶɫ, ɮɨɪɦɭ ɢɦɩɭɥɶɫɚ, 
ɩɨɥɭɱɟɧɧɭɸ ɩɨ ɞɚɧɧɵɦ ȼɋɉ. 

ɉɨɥɭɱɟɧɧɚɹ ɫɢɧɬɟɬɢɱɟɫɤɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɬɪɚɫɫɚ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɷɬɚɥɨɧɧɨɣ ɬɪɚɫɫɨɣ (ɞɚɧɧɵɟ 
ɧɚɡɟɦɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɥɢɛɨ ɬɪɚɫɫɚ ɤɨɪɢɞɨɪɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ). ɋɪɚɜɧɟɧɢɟ ɪɟɚɥɶɧɨɣ ɢ 
ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɬɪɚɫɫɵ ɩɨɡɜɨɥɹɟɬ ɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨ ɛɥɢɡɨɫɬɢ ɪɟɚɥɶɧɨɣ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ ɢ 
ɜɵɛɪɚɧɧɨɣ ɦɨɞɟɥɢ. Ɂɚɞɚɱɚ ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ ɫɪɟɞɵ ɦɨɠɟɬ ɛɵɬɶ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɤɚɤ 
ɧɚɯɨɠɞɟɧɢɟ ɝɪɚɧɢɰ ɩɥɚɫɬɨɜ 1iH  ɢ iH  ɢ ɜɵɛɨɪ ɫɪɟɞɢ ɦɧɨɠɟɫɬɜɚ ɩɥɚɫɬɨɜɵɯ ɦɨɞɟɥɟɣ ɬɨɣ, ɤɨɬɨɪɚɹ ɛɵ 

ɨɛɟɫɩɟɱɢɜɚɥɚ ɦɢɧɢɦɭɦ ɪɚɫɯɨɠɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɟɪɬɤɢ ɢ ɪɟɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɉɪɢ ɢɡɜɟɫɬɧɨɣ ɮɨɪɦɟ ɩɪɹɦɨɣ ɩɪɨɞɨɥɶɧɨɣ ɜɨɥɧɵ )(tS p , ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɣ ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɪɟɦɟɧɢ it  ɝɥɭɛɢɧɟ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɨɬɪɚɠɟɧɢɹ 
ɚɦɩɥɢɬɭɞɧɵɣ ɫɩɟɤɬɪ ɜɨɥɧɵ, ɨɬɪɚɠɟɧɧɨɣ ɨɬ ɞɚɧɧɨɣ ɝɥɭɛɢɧɵ, ɧɟ ɩɪɟɬɟɪɩɟɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɯ 

ɢɡɦɟɧɟɧɢɣ. Ɏɚɡɨɜɵɣ ɫɩɟɤɬɪ ɜ ɢɞɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɟɧ ɩɨɥɭɱɢɬɶ ɫɞɜɢɝ ɧɚ 
2


. Ɉɞɧɚɤɨ, ɤɚɤ 

ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɪɟɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɨɬɥɢɱɢɟ ɮɚɡɨɜɨɝɨ ɫɩɟɤɬɪɚ ɩɚɞɚɸɳɟɣ ɢ ɨɬɪɚɠɟɧɧɨɣ 
ɜɨɥɧɵ ɧɨɫɢɬ ɧɟɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ. Ɉɰɟɧɤɭ ɮɨɪɦɵ ɩɪɹɦɨɣ ɩɪɨɞɨɥɶɧɨɣ ɜɨɥɧɵ )(€ fS  ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ: 

 

)(
)()(€

fjp yefSfS


 
. (1) 

ɝɞɟ )( fS p – ɚɦɩɥɢɬɭɞɧɵɣ ɫɩɟɤɬɪ ɩɚɞɚɸɳɟɣ ɜɨɥɧɵ, )( fy – ɮɚɡɨɜɵɣ ɫɩɟɤɬɪ ɭɱɚɫɬɤɚ ɬɪɚɫɫɵ 

ɤɨɪɢɞɨɪɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ. 
ɂɬɚɤ, ɞɥɹ ɨɰɟɧɤɢ ɮɨɪɦɵ ɨɬɪɚɠɟɧɧɵɯ ɩɪɨɞɨɥɶɧɵɯ ɜɨɥɧ, ɨɩɢɪɚɸɳɟɣɫɹ ɧɚ ɫɨɝɥɚɫɨɜɚɧɢɢ 

ɚɞɞɢɬɢɜɧɨɣ ɦɨɞɟɥɢ ɜɨɥɧɨɜɨɣ ɤɚɪɬɢɧɵ ɢ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ ɫɪɟɞɵ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɥɟɞɭɸɳɭɸ ɦɟɬɨɞɢɤɭ: 

1. ɪɚɫɱɟɬ ɜɪɟɦɟɧ ɩɪɢɯɨɞɚ ɜɨɥɧ – it ; 

2. ɨɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɚɧɚɥɢɡɚ i-ɨɣ ɜɨɥɧɵ (ɨɩɪɟɞɟɥɟɧɢɟ ɭɱɚɫɬɤɚ ɬɪɚɫɫɵ 
ɤɨɪɢɞɨɪɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɬɪɚɠɟɧɧɨɣ ɜɨɥɧɟ ɨɬ i-ɨɣ ɨɬɪɚɠɚɸɳɟɣ ɝɪɚɧɢɰɵ) 

];[ Ttt ii  ; 

3. ɨɰɟɧɤɚ ɮɚɡɨɜɨɝɨ ɫɩɟɤɬɪɚ ɬɪɚɫɫɵ ɤɨɪɢɞɨɪɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɧɚ ɢɧɬɟɪɜɚɥɟ ɚɧɚɥɢɡɚ; 
4. ɨɰɟɧɤɚ ɮɨɪɦɵ i-ɨɣ ɨɬɪɚɠɟɧɧɨɣ ɜɨɥɧɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (1); 
5. ɜɵɱɢɬɚɧɢɟ i-ɨɣ ɨɬɪɚɠɟɧɧɨɣ ɜɨɥɧɵ ɢɡ ɷɬɚɥɨɧɧɨɣ ɬɪɚɫɫɵ; 
6. ɩɨɜɬɨɪɟɧɢɟ ɩɭɧɤɬɨɜ 2-5. 
Ɍɚɤ ɤɚɤ ɫɬɚɧɞɚɪɬɧɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɚɠɟɧɢɹ [1] ɧɟ ɭɱɢɬɵɜɚɟɬ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɥɧɨɜɨɝɨ ɩɨɥɹ, ɬɨ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚɠɟɧɢɹ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ: 
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Ɋɢɫɭɧɨɤ 3. Ɏɨɪɦɵ ɩɚɞɚɸɳɢɯ ɢ ɨɬɪɚɠɟɧɧɵɯ ɜɨɥɧ (Į=0,0083) 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɥɚɫɬɨɜɨɣ ɦɨɞɟɥɢ, ɧɚɢɛɨɥɟɟ ɫɨɝɥɚɫɭɸɳɟɣɫɹ ɫ ɞɚɧɧɵɦɢ ɧɚɡɟɦɧɨɣ 
ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ, ɫɥɟɞɭɟɬ ɩɨɞɨɛɪɚɬɶ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɩɪɨɤɫɢɦɚɰɢɢ Į. 

 
Ɋɢɫɭɧɨɤ 4. ɉɨɞɛɨɪ ɩɨɩɪɚɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ Į 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɦɚɬɟɪɢɚɥɨɜ  ȼɋɉ ɜ ɫɤɜɚɠɢɧɟ 
Ʉɨɧɬɨɪɨɜɢɱɫɤɚɹ 5. Ʉɨɪɪɟɥɹɰɢɹ ɫ ɬɪɚɫɫɨɣ ɤɨɪɢɞɨɪɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɢɥɚ ɛɨɥɟɟ 80%. 
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Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 634050, ɝ.Ɍɨɦɫɤ, ɩɪ.Ʌɟɧɢɧɚ,30 

 
ぷíëÜçí　 ½Ü¿Öó　, ¡í¡ äëóëÜÑÖÜñ 　ç¿ñÖóñ. 
 
ɒɚɪɨɜɚɹ ɦɨɥɧɢɹ (ɒɆ) - ɨɞɧɨ ɢɡ ɫɥɚɛɨ ɢɡɭɱɟɧɧɵɯ ɹɜɥɟɧɢɣ ɩɪɢɪɨɞɵ[1]. ɉɨ ɫɜɢɞɟɬɟɥɶɫɬɜɚɦ 

ɨɱɟɜɢɞɰɟɜ ɲɚɪɨɜɚɹ ɦɨɥɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɝɪɨɡɨɜɭɸ ɩɨɝɨɞɭ, ɯɨɬɹ ɜɫɬɪɟɱɚɥɚɫɶ ɜ ɫɨɥɧɟɱɧɭɸ. ɑɚɳɟ 
ɜɫɟɝɨ ɨɧɚ «ɜɵɯɨɞɢɬ» ɢɡ ɩɪɨɜɨɞɧɢɤɚ ɫ ɬɨɤɨɦ ɢɥɢ ɩɨɪɨɠɞɚɟɬɫɹ ɥɢɧɟɣɧɵɦɢ ɦɨɥɧɢɹɦɢ (ɅɆ), ɢɧɨɝɞɚ 
ɫɩɭɫɤɚɟɬɫɹ ɫ ɨɛɥɚɤɨɜ, ɜ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ — ɧɟɨɠɢɞɚɧɧɨ ɩɨɹɜɥɹɟɬɫɹ ɜ ɜɨɡɞɭɯɟ ɢɥɢ, ɤɚɤ ɫɨɨɛɳɚɸɬ 
ɨɱɟɜɢɞɰɵ, ɦɨɠɟɬ ɜɵɣɬɢ ɢɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɪɟɞɦɟɬɚ (ɞɟɪɟɜɨ, ɫɬɨɥɛ).  

 

 
Ɋɢɫ.1 ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɲɚɪɨɜɨɣ ɦɨɥɧɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɝɨɞɵ [2]. 

 
ɉɨ ɝɟɨɦɟɬɪɢɢ ɒɆ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɡ ɫɟɛɹ ɧɟ ɬɨɥɶɤɨ ɫɮɟɪɭ, ɧɨ ɢ ɷɥɥɢɩɫɨɢɞ, ɥɟɧɬɭ ɢ 

ɞɪɭɝɢɟ [2]. Ɉɫɧɨɜɧɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɫɨɫɬɚɜɟ ɜɟɳɟɫɬɜɚ – ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɩɥɚɡɦɚ. 
ɋɜɨɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɲɚɪɨɜɚɹ ɦɨɥɧɢɹ ɡɚɤɚɧɱɢɜɚɟɬ ɩɨ-ɪɚɡɧɨɦɭ: ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ  

ɜɡɪɵɜɨɦ, ɢɧɨɝɞɚ ɦɟɞɥɟɧɧɵɦ ɩɨɝɚɫɚɧɢɟɦ ɢɥɢ ɪɚɫɩɚɞɨɦ ɧɚ ɱɚɫɬɢ.  
ぢíëí½ñöë▲ ぷぜ. 
 
ɉɪɢɜɟɞɟɦ ɫɪɟɞɧɢɟ ɩɚɪɚɦɟɬɪɵ ɒɆ [2]: ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɒɆ ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ  - 90 ± 

1%; ɞɢɚɦɟɬɪ - 23 ± 5 ɫɦ; ɜɪɟɦɹ ɠɢɡɧɢ - 0.38*10 c
; ɷɧɟɪɝɢɹ - 1.3 0.210 Ⱦɠ

  
; ɰɜɟɬ – ɛɟɥɵɣ, 

ɤɪɚɫɧɵɣ, ɨɪɚɧɠɟɜɵɣ, ɠɟɥɬɵɣ (80 2%),  ɝɨɥɭɛɨɣ, ɫɢɧɢɣ, ɮɢɨɥɟɬɨɜɵɣ, ɡɟɥɟɧɵɣ (13 1%); ɫɜɟɬɨɜɨɣ 
ɩɨɬɨɤ = 1500 ( 10%) ɥɦ, ɫɟɡɨɧɧɨɫɬɶ – ɫɜɵɲɟ 80% ɲɚɪɨɜɵɯ ɦɨɥɧɢɣ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ. 

 
でÜàñïöçÜ0àóñ ÇóäÜöñ£▲ óÖóîóóëÜçíÖó　 ぷぜ. 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɢɩɨɬɟɡ, ɨɛɴɹɫɧɹɸɳɢɯ ɩɪɢɪɨɞɭ ɒɆ ɢ 

ɦɟɯɚɧɢɡɦ ɟɺ ɢɧɢɰɢɢɪɨɜɚɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ ɢ ɩɪɚɜɞɨɩɨɞɨɛɧɵɦɢ ɹɜɥɹɸɬɫɹ ɝɢɩɨɬɟɡɵ, 
ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɹɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɒɆ, ɚ ɬɚɤɠɟ ɟɺ ɮɢɡɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ. Ɉɞɧɚ ɢɡ ɧɢɯ 
ɨɩɢɪɚɟɬɫɹ ɧɚ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɜɨɡɦɨɠɧɵɦɢ ɦɟɫɬɚɦɢ ɭɞɚɪɨɜ ɅɆ [3].ȼɨ ɜɪɟɦɹ ɷɬɢɯ ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɨ 
ɨɛɧɚɪɭɠɟɧɨ ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɒɆ ɩɪɢ ɭɞɚɪɟ ɅɆ ɜ ɡɟɦɥɸ. ɇɚɛɥɸɞɚɟɦɚɹ ɒɆ ɩɪɨɫɭɳɟɫɬɜɨɜɚɥɚ 1,6 ɫ,  


