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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014  ɝ.         ɏɂɆɂə 

ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɟ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɤɨɦɩɨɡɢɰɢɸ ɩɪɨɢɡɜɨɞɧɵɯ 
ɯɢɧɨɤɫɚɥɢɧ-1,ζ- ɞɢɨɤɫɢɞɚ ɫ ɢɡɜɟɫɬɧɵɦɢ ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɦɢ ɩɪɟɩɚɪɚɬɚɦɢ/ Ɋ.Ƚ. Ƚɥɭɲɤɨɜ, Ɇ.ɂ. 
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IЧ ЭСТs аШrФ ТЧЯОsЭТРКЭТШЧ ШП ФТЧОЭТМ rОХКЭТШЧsСТЩs ШП МКЭКХвЭТМ НОаКбТЧР rОКМЭТШЧs аОrО МКrrТОН ШЮЭ. TСО 

ФТЧОЭТМ ЦШНОХ ШП НОаКбТЧР ЩrШМОss КЧН ТЭs МШЦЩЮЭОr rОКХТгКЭТШЧs аКs НОЯОХШЩОН. EsЭТЦКЭТШЧ ШП rКЭО МШЧsЭКЧЭs аКs 

ЦКНО Лв sШХЯТЧР ЭСО ТЧЯОrsО ФТЧОЭТМ ЩrШЛХОЦ ЮsТЧР ОбЩОrТЦОЧЭКХ НКЭК ПrШЦ ОбТsЭТЧР СвНrШНОаКбТЧР ЮЧТЭ. τЛЭКТЧОН 

ФТЧОЭТМ ЩКrКЦОЭОrs ШП ЭСО ЦШНОХ ЩrШЯТНО ШП ЭСО КНОqЮКМв ШП ТЧНЮsЭrТКХ ЩrШМОss. 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨ ɜɫɟɯ ɫɬɪɚɧɚɯ ɦɢɪɚ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɪɟɛɥɟɧɢɹ 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɱɬɨ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ, ɨɫɧɚɳɟɧɧɵɯ ɞɢɡɟɥɶɧɵɦɢ 

ɫɢɥɨɜɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɩɨ 

ɫɨɞɟɪɠɚɧɢɸ ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɟɪɵ, ɰɟɬɚɧɨɜɨɦɭ ɱɢɫɥɭ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜɚɠɧɟɣɲɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɨɪɦɚɥɶɧɭɸ 

ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɹɜɥɹɸɬɫɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ, ɡɚɜɢɫɹɳɢɟ ɨɬ 

ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɬɨɩɥɢɜɚμ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɭɬɧɟɧɢɹ, ɩɪɟɞɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɮɢɥɶɬɪɭɟɦɨɫɬɢ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɦɭɬɧɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɨɪɦɚɥɶɧɵɯ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɨ ɦɨɥɟɤɭɥɹɪɧɵɦ ɦɚɫɫɚɦ ɢ ɫɨɨɬɧɨɲɟɧɢɣ ɢɯ ɫ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ 

ɢɡɨɫɬɪɨɟɧɢɹ, ɧɢɡɤɨɤɢɩɹɳɢɦɢ ɧ-ɩɚɪɚɮɢɧɚɦɢ ɋ10–ɋ1η ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɜɵɫɨɤɨɤɢɩɹɳɢɯ ɧ-ɩɚɪɚɮɢɧɨɜ Д1Ж. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɦɭɬɧɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɪɟɡɤɨ ɩɨɜɵɲɚɟɬɫɹ ɞɚɠɟ ɩɪɢ ɧɟɛɨɥɶɲɨɦ ɫɨɞɟɪɠɚɧɢɢ ɧ-ɩɚɪɚɮɢɧɨɜ ɋβ0–ɋβθ. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɜɨɣɫɬɜ ɬɨɩɥɢɜɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɧɟɫɤɨɥɶɤɨ 
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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014  ɝ.         ɏɂɆɂə 

ɜɚɪɢɚɧɬɨɜμ ɨɛɥɟɝɱɟɧɢɟ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɭɬɟɦ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɧɰɚ ɤɢɩɟɧɢɹ ɬɨɩɥɢɜɚ ɢɥɢ 

ɫɦɟɲɟɧɢɟ ɫ ɤɟɪɨɫɢɧɨɜɨɣ ɮɪɚɤɰɢɟɣ, ɜɜɟɞɟɧɢɟ ɜ ɬɨɩɥɢɜɨ ɞɟɩɪɟɫɫɨɪɧɵɯ ɩɪɢɫɚɞɨɤ ɢɥɢ ɜ ɩɪɨɰɟɫɫɟ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 

ɫɯɟɦɚ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ, ɫɨɜɦɟɳɟɧɧɵɣ ɩɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɨɞɧɨɦ ɪɟɚɤɬɨɪɟ, 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɟ ɪɟɚɤɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɪɚɡɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɧɵɯ ɫɦɟɫɟɣ ɢ ɞɪ.ΨДβЖ.  

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɦɨɠɧɨ ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɦɨɞɟɥɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɨɫɧɨɜɟ, ɤɨɬɨɪɨɣ ɛɭɞɭɬ ɡɚɥɨɠɟɧɵ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɣ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ.  

ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɤɜɚɧɬɨɜɨ-ɯɢɦɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɚɤɰɢɣ ɢ 

ɩɨɫɬɪɨɟɧɚ ɮɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɫɯɟɦɚ 

ɩɪɟɜɪɚɳɟɧɢɣ ɩɨ ɝɪɭɩɩɚɦ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

(ɪɢɫ.1Ψ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ, 

ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɣ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ 

ɤɢɧɟɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ 

ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ДγЖ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɥɢɬɟɪɚɬɭɪɧɨɝɨ ɩɨɢɫɤɚ, ɜɵɛɪɚɧɵ ɡɧɚɱɟɧɢɹ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ ɪɟɚɤɰɢɣ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɚɤɰɢɣ ɨɩɪɟɞɟɥɟɧɵ ɪɟɲɟɧɢɟɦ ɨɛɪɚɬɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ 

ɡɚɞɚɱɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɫ ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɬɚɛɥ.1Ψ. 

Ɍɚɛɥɢɰɚ 1. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɚɤɰɢɣ ɩɪɨɰɟɫɫɚ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 

Ɋɟɚɤɰɢɹ 
ȿɚɤɬ, 

ɤȾɠ/ɦɨɥɶ 
Ф0 Ф 

Ɋɚɡɦɟɪɧɨɫɬɶ 
ɤɨɧɫɬɚɧɬɵ 
ɫɤɨɪɨɫɬɢ 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ η0 β0 1,γ∙10-γ ɥ∙ɫ-1∙ɦɨɥɶ-1 
Ƚɢɞɪɢɪɨɜɚɧɢɟ ɨɥɟɮɢɧɨɜ ζ8 γ γ,0∙10-ζ ɥ∙ɫ-1∙ɦɨɥɶ-1 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɦɨɧɨɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ η0 β0 1,γ∙10-γ ɥ∙ɫ-1∙ɦɨɥɶ-1 
Ƚɢɞɪɨɤɪɟɤɢɧɝ ɧ-ɩɚɪɚɮɢɧɨɜ ɋ10–ɋβ7 8γ 1∙107 1,1λ ɥ∙ɫ-1∙ɦɨɥɶ-1 
ɂɡɨɦɟɪɢɡɚɰɢɹ ɧ-ɩɚɪɚɮɢɧɨɜ ɋη–ɋλ ζ0 β,β∙10γ 1,0β ɫ-1 

ɐɢɤɥɢɡɚɰɢɹ ɢ-ɩɚɪɚɮɢɧɨɜ θ7 θ0 1,η∙10-ζ ɫ-1 
 

ȼ ɯɨɞɟ ɩɪɨɰɟɫɫɚ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɨɫɧɨɜɧɵɦɢ ɪɟɚɤɰɢɹɦɢ ɹɜɥɹɸɬɫɹ ɝɢɞɪɨɤɪɟɤɢɧɝ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɩɚɪɚɮɢɧɨɜ ɫ ɞɥɢɧɧɨɣ ɰɟɩɢ ɋ10–ɋβ7 ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɱɚɫɬɢɱɧɨ ɫɥɚɛɨɪɚɡɜɟɬɜɥɺɧɧɨɝɨ 

ɫɬɪɨɟɧɢɹ ɢ ɢɡɨɦɟɪɢɡɚɰɢɹ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɜ ɫɪɟɞɟ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ. Ɂɚ 

ɫɱɟɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɪɟɚɤɰɢɣ ɞɨɫɬɢɝɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ. Ɉɩɪɟɞɟɥɟɧɧɵɟ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɩɨɞɬɜɟɪɠɞɚɸɬ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ 

ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. Ⱦɥɹ ɪɟɚɤɰɢɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɧ-ɩɚɪɚɮɢɧɨɜɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 1,1λ ɥ∙ɫ-1∙ɦɨɥɶ-1, ɞɥɹ ɪɟɚɤɰɢɢ 

ɢɡɨɦɟɪɢɡɚɰɢɢ 1,0β ɫ-1. Ɍɚɤɠɟ ɜ ɪɟɚɤɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɝɢɞɪɢɪɨɜɚɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ, ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ, 

ɨɥɟɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɰɢɤɥɢɡɚɰɢɹ ɢ-ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɟɣ ɷɬɢɯ 

ɪɟɚɤɰɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɥɹ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɧ-ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ 

ɪɟɚɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ (ɬɚɛɥ.1Ψ.  

Ɋɢɫ. 1. Ɏɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɜɪɚɳɟɧɢɣ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɨ ɝɪɭɩɩɚɦ ɜ ɩɪɨɰɟɫɫɟ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 
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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014  ɝ.         ɏɂɆɂə 

ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ (θ18 – θ78 ɄΨ ɧɚ ɤɨɧɫɬɚɧɬɭ ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɢɯ 

ɪɟɚɤɰɢɣ (ɪɢɫ.β, γΨ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ 

ɜɫɟɯ ɪɟɚɤɰɢɣ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ ɜ ɪɚɡɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. Ʉɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɣ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜɨɡɪɚɫɬɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ. Ⱦɥɹ ɪɟɚɤɰɢɢ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɧɚ γ0 °C ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɫɬɚɧɬɵ 

ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɧɚ 1,1β ɥ∙ɫ-1∙ɦɨɥɶ-1, ɞɥɹ ɪɟɚɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ 0,ζ0η ɫ-1. 

  
Ɋɢɫ. β Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɧ-ɩɚɪɚɮɢɧɨɜ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
Ɋɢɫ. γ Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ 

ɢɡɨɦɟɪɢɡɚɰɢɢ ɧ-ɩɚɪɚɮɢɧɨɜ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
 
ɇɚ ɪɟɚɤɰɢɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ, ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ, ɨɥɟɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ 

ɰɢɤɥɢɡɚɰɢɸ ɢ-ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɧɚɮɬɟɧɵ, ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɧɟ ɨɤɚɡɵɜɚɟɬ 

ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ, ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚɟɬ ɧɟ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɚɤɰɢɣ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɢɡɨɦɟɪɢɡɚɰɢɢ. Ɍɚɤ ɞɥɹ ɪɟɚɤɰɢɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɨɥɟɮɢɧɨɜ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɨɰɟɫɫɚ ɧɚ γ0 °C  ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɧɚ 0,0001ζθ ɥ∙ɫ-

1∙ɦɨɥɶ-1, ɞɥɹ ɝɢɞɪɢɪɨɜɚɧɢɹ ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ 

ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ 0,000θλζ ɥ∙ɫ-1∙ɦɨɥɶ-1. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɤɨɧɫɬɚɧɬ ɫɤɨɪɨɫɬɢ 

ɰɟɥɟɜɵɯ ɪɟɚɤɰɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧ-ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ 

ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɧ-ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋβ0 – ɋβθ ɜ ɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɢ ɭɥɭɱɲɟɧɢɟ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɜɨɣɫɬɜ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 
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