
XI ɆȿɀȾɍɇȺɊɈȾɇȺə ɄɈɇɎȿɊȿɇɐɂə ɋɌɍȾȿɇɌɈȼ ɂ ɆɈɅɈȾɕɏ ɍɑȿɇɕɏ 

«ɉȿɊɋɉȿɄɌɂȼɕ ɊȺɁȼɂɌɂə ɎɍɇȾȺɆȿɇɌȺɅɖɇɕɏ ɇȺɍɄ»                                                          231 

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

Ɍɚɛɥɢɰɚ 1. ɉɨɤɚɡɚɬɟɥɢ ɝɨɪɟɧɢɹ ɷɤɬɪɚɝɟɧɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɜɫɩ, °ɋ Ɍɜɨɫɩɥ, °ɋ Ɍɫɚɦɨɜɨɫɩɥ, °ɋ 
Ɍɪɢɛɭɬɢɥɮɨɫɮɚɬ 1ζζ 17η γζη 
Ƚɟɤɫɚɯɥɨɪɛɭɬɚɞɢɟɧ – – η80 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 

ȼɑɎ-ɩɥɚɡɦɨɬɪɨɧɚ ɞɨɫɬɢɠɢɦ ɩɪɢ ɬɨɤɟ ɚɧɨɞɚ ζȺ, ɜɯɨɞɧɨɣ ɩɥɨɳɚɞɢ ɲɢɛɟɪɚ ɪɟɚɤɬɨɪɚ ɨɬ 11ηη ɞɨ 1ζ8η ɫɦβ. 

ɉɪɢ ɷɬɨɦ ɄɉȾɭɫɬ ɞɨɫɬɢɝɚɟɬ η1,θ%, ɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɡɦɟɧɧɨɣ ɫɬɪɭɢ βηη0ɋ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ɧɚ ɛɚɡɟ ȼɑɎ-ɩɥɚɡɦɨɬɪɨɧɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɩɥɚɡɦɟɧɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ 

ɭɬɢɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ.  
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TаШ ЦОЭСШНs ШП ШЛЭКТЧТЧР КМЭТЯО sЮЛsЭКЧМОs аОrО ШЛsОrЯОН. IЭ Тs ОsЭКЛХТsСОН ЭСКЭ КЧ ШЩЭТЦКХ ЦОЭСШН ШП 
ЩrШНЮМТЧР ЭСО ЛКrТЮЦ КХЮЦТЧКЭО КЧН ЛКrТЮЦ-МКХМТЮЦ КХЮЦТЧКЭО Тs К sТЧЭОrТЧР ШП ЦТбЭЮrО МШЧsТsЭТЧР ШП КХЮЦТЧК, 
ЛКrТЮЦ МКrЛШЧКЭО КЧН МКХМТЮЦ МКrЛШЧКЭО ТЧ К СТРС ЭОЦЩОrКЭЮrО КЭЦШsЩСОrТМ СОКЭОr. 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɤɨɦɩɚɤɬɧɵɟ ɭɫɤɨɪɢɬɟɥɢ ɷɥɟɤɬɪɨɧɨɜ ɤɚɤ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ, ɬɚɤ ɢ ɦɟɞɢɰɢɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɛɥɚɫɬɢ 

ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, ɞɥɹ ɦɟɞɢɰɢɧɫɤɢɯ ɰɟɥɟɣ ɢ ɞɨɫɦɨɬɪɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɞɨɫɦɨɬɪɨɜɵɯ ɤɨɦɩɥɟɤɫɚɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɤɚɧɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜ, 

ɩɨɞɨɛɧɨɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ ɩɨɞɜɟɪɝɚɸɬɫɹ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɬɨɜɚɪɵ. Ⱦɨɫɦɨɬɪɨɜɵɣ ɤɨɦɩɥɟɤɫ 
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ɪɚɛɨɬɚɟɬ ɧɚ ɨɫɧɨɜɟ ɭɫɤɨɪɢɬɟɥɹ ɷɥɟɤɬɪɨɧɨɜ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɚɦɨɠɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 

ɬɨɜɚɪɨɜ, ɝɪɭɡɨɜ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɬɚɦɨɠɧɟ, ɚɩɩɚɪɚɬɭɪɚ ɧɟ ɢɡɦɟɧɹɟɬ ɮɢɡɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ 

ɨɛɴɟɤɬɨɜ ɢ ɧɟ ɜɵɡɵɜɚɟɬ ɨɫɬɚɬɨɱɧɵɯ ɹɜɥɟɧɢɣ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ. Ⱦɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 

ɛɚɡɟ ɇɂ Ɍɉɍ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɫɬɨɱɧɢɤɨɦ ɷɥɟɤɬɪɨɧɨɜ ɜ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɫɥɭɠɚɬ ɤɚɪɛɢɞɢɪɨɜɚɧɧɵɟ 

ɢɥɢ ɬɨɪɢɪɨɜɚɧɧɵɟ ɬɟɪɦɨɤɚɬɨɞɵ, ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ γ00 ɱɚɫɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟ 

ɞɨɫɬɚɬɨɱɧɵɦ ɪɚɛɨɱɟɦ ɜɪɟɦɟɧɟɦ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɡɚɞɚɱ. ɇɚɦɢ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɧɨɜ ɦɟɬɚɥɥɨɩɨɪɢɫɬɵɟ ɬɟɪɦɨɤɚɬɨɞɵ, ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɬɨɪɵɯ 

ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ β000 – 10000 ɱɚɫɨɜ. 

Ɇɟɬɚɥɥɨɩɨɪɢɬɫɵɟ ɤɚɬɨɞɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɪɢɫɬɨɟ ɬɟɥɨ, ɢɡɝɨɬɨɜɥɟɧɧɨɟ ɢɡ ɬɭɝɨɩɥɚɜɤɨɝɨ ɦɟɬɚɥɥɚ, 

ɩɨɪɵ ɤɨɬɨɪɨɝɨ ɡɚɩɨɥɧɟɧɵ ɚɤɬɢɜɧɵɦ ɜɟɳɟɫɬɜɨɦ. ɉɨ ɫɩɨɫɨɛɭ ɜɜɟɞɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ 

ɜɨɥɶɮɪɚɦɨɜɭɸ ɝɭɛɤɭ ɪɚɡɥɢɱɚɸɬ ɩɪɟɫɫɨɜɚɧɧɵɟ ɢ ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɟ ɤɚɬɨɞɵ. ȼ ɫɥɭɱɚɟ ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɯ 

ɤɚɬɨɞɨɜ ɚɤɬɢɜɧɵɦ ɜɟɳɟɫɬɜɨɦ ɩɪɨɩɢɬɵɜɚɟɬɫɹ ɡɚɪɚɧɟɟ ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɩɨɪɢɫɬɚɹ ɜɨɥɶɮɪɚɦɨɜɚɹ ɝɭɛɤɚ, ɚ ɜ 

ɫɥɭɱɚɟ ɩɪɟɫɫɨɜɚɧɧɵɯ ɤɚɬɨɞɨɜ ɝɭɛɤɚ ɫɩɟɤɚɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɚɤɬɢɜɧɵɦ ɜɟɳɟɫɬɜɨɦ.  

Ⱥɤɬɢɜɧɨɟ ɜɟɳɟɫɬɜɨ, ɡɚɩɨɥɧɹɸɳɟɟ ɩɨɪɵ ɝɭɛɤɢ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɯɢɦɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɨɤɢɫɢ 

ɛɚɪɢɹ ɫ ɤɢɫɥɨɬɧɵɦɢ ɢ ɚɦɮɨɬɟɪɧɵɦɢ ɨɤɢɫɥɚɦɢ ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɦɟɬɚɥɥɚɦɢ 

ɝɭɛɤɢ (ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɦΨ ɨɧɨ ɜɵɞɟɥɹɟɬ ɫɜɨɛɨɞɧɵɣ ɛɚɪɢɣ, ɤɨɬɨɪɵɣ ɢ ɚɤɬɢɜɢɪɭɟɬ ɤɚɬɨɞ. ȼ ɤɚɱɟɫɬɜɟ 

ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ ɨɤɢɫɥɨɜ BКτ+AХβτγ, BКτ+TТτβ, 

BКτ+TСτβ, BКτ+Аτγ, BКτ+CЫβτγ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɞ ɧɚɦɢ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɦɟɬɚɥɥɨɩɨɪɢɫɬɵɯ ɤɚɬɨɞɨɜ.  

Ⱥɤɬɢɜɧɨɟ ɜɟɳɟɫɬɜɨ ɞɨɥɠɧɨ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢμ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɵɞɟɥɹɬɶ 

ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɤɬɢɜɚɬɨɪɚ (ɛɚɪɢɹΨ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɦ, ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ 

ɜɵɞɟɥɟɧɢɟɦ ɝɚɡɨɜ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɤɚɬɨɞɚ, ɞɨɫɬɚɬɨɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɧɚ ɜɨɡɞɭɯɟ, ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɩɥɚɜɥɟɧɢɹ. ɗɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɨɬɜɟɱɚɸɬ ɚɥɸɦɢɧɚɬɵ ɢ ɜɨɥɶɮɪɦɚɬɵ ɛɚɪɢɹ-ɤɚɥɶɰɢɹ. ɇɟɤɨɬɨɪɨɟ ɩɪɢɦɟɧɟɧɢɟ 

ɧɚɯɨɞɹɬ ɬɚɤɠɟ ɚɥɸɦɨɫɢɥɢɤɚɬɵ ɛɚɪɢɹ-ɤɚɥɶɰɢɹ. ɇɚɦɢ ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ ɚɥɸɦɢɧɚɬ ɛɚɪɢɹ ɢ ɚɥɸɦɢɧɚɬ ɛɚɪɢɹ-

ɤɚɥɶɰɢɹ. Ⱦɥɹ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɤɚɪɛɨɧɚɬ ɛɚɪɢɹ (BКCτγΨ, 

ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ (CКCτγΨ ɢ ɨɤɢɫɶ ɚɥɸɦɢɧɢɹ (AХβτγΨ.  

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɥɸɦɢɧɚɬɨɜ ɯɢɦɢɱɟɫɤɢ ɱɢɫɬɵɟ ɤɚɪɛɨɧɚɬɵ ɛɚɪɢɹ ɢ ɤɚɥɶɰɢɹ ɢ ɨɤɢɫɶ ɚɥɸɦɢɧɢɹ 

ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɥɢɫɶ ɜ ɩɥɚɧɟɬɚɪɧɨɣ ɦɟɥɶɧɢɰɟ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ, ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ γ00 ɨɛ/ɦɢɧ, 

ɩɨɫɥɟ ɱɟɝɨ ɩɟɪɟɬɢɪɚɥɢɫɶ ɜ ɫɬɭɩɤɟ ɢ ɩɪɨɫɟɢɜɚɥɢɫɶ ɱɟɪɟɡ ɫɢɬɨ ɫ ɪɚɡɦɟɪɨɦ ɹɱɟɣɤɢ 0,η ɦɦ. ɋɢɧɬɟɡ 

ɚɥɸɦɢɧɚɬɚ ɛɚɪɢɹ-ɤɚɥɶɰɢɹ ɢ ɚɥɸɦɢɧɚɬɚ ɛɚɪɢɹ ɩɪɨɜɨɞɢɥɢ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɩɭɬɟɦ 

ɫɩɟɤɚɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɫɦɟɫɢ ɜ ɪɚɡɪɹɞɟ ɩɥɚɡɦɵ (SPS ɦɟɬɨɞΨ. 

Ɇɟɬɨɞ SPS ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɩɪɨɫɬɨɬɭ ɩɪɟɫɫɨɜɚɧɢɹ ɩɨɪɨɲɤɨɜ ɜ ɡɚɤɪɵɬɵɯ ɩɪɟɫɫ ɮɨɪɦɚɯ ɫ 

ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɦɟɬɨɞɚ ɝɨɪɹɱɟɝɨ ɩɪɟɫɫɨɜɚɧɢɹ. ɉɪɢɧɰɢɩ SPS ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɜɦɟɫɬɧɨɦ 

ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɩɨɪɨɲɤɨɜɵɣ ɦɚɬɟɪɢɚɥ ɢɦɩɭɥɶɫɧɵɦ (γ,γ…1000 ɦɫΨ ɦɨɳɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɪɚɡɪɹɞɨɦ 

ɦɟɠɞɭ ɞɜɭɦɹ ɷɥɟɤɬɪɨɞɚɦɢ (ɷɧɟɪɝɢɹ ɜ ɪɚɡɪɹɞɟ 1…100 ɤȾɠΨ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ. Ɇɚɬɟɪɢɚɥ ɜ ɡɨɧɟ 

ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɡɨɝɪɟɜɚɟɬɫɹ ɞɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɜɩɥɨɬɶ ɞɨ ɩɥɚɡɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ 

ɫɩɟɤɚɧɢɟ ɱɚɫɬɢɰ ɜ ɦɟɫɬɚɯ ɤɨɧɬɚɤɬɨɜ, ɢɫɯɨɞɧɚɹ ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɟɬɫɹ. 

Ⱦɥɹ ɫɩɟɤɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɝɪɚɮɢɬɨɜɚɹ ɩɪɟɫɫ-ɮɨɪɦɚ ɞɢɚɦɟɬɪɨɦ 1η ɦɦ. ɉɪɟɫɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ 

ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɚɯμ ɞɚɜɥɟɧɢɟ ɩɪɟɫɫɨɜɚɧɢɹ γ0 Ɇɉɚ, ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ η0ºɋ/ɦɢɧ, ɜɪɟɦɹ ɫɩɟɤɚɧɢɹ 7 

ɦɢɧɭɬ. ɋɩɟɤɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɫɩɟɤɚɧɢɹ 1γ00ºɋ. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɩɟɤɚɧɢɹ ɛɵɥ ɩɨɥɭɱɟɧ ɨɛɪɚɡɟɰ ɜ ɫɨɫɬɚɜ, ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɥɢ ɨɤɢɫɶ ɚɥɸɦɢɧɢɹ ɢ ɤɚɪɛɨɧɚɬ 

ɛɚɪɢɹ ɪɚɡɦɟɪ, ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥ Н=1η,1η ɦɦ, С=β ɦɦ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɟɤɚɧɢɹ ɨɬ ɜɵɫɨɬɵ ɨɛɪɚɡɰɚ, ɢɡ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 1100ºɋ ɞɨ 

1β00ºɋ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɚɹ ɭɫɚɞɤɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɫɬɵɜɚɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ ɫɩɟɤɚɧɢɹ 

ɩɥɨɬɧɨɫɬɶ ɨɛɪɚɡɰɚ ɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɚɯ ɨɬ β,0β ɝ/ɫɦγ ɞɨ γ, γγ ɝ/ɫɦγ. ɉɨɪɢɫɬɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɨɛɪɚɡɰɚ 

ɫɨɫɬɚɜɢɥɚ 1γ%. 

ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɫɢɧɬɟɡ ɩɪɨɜɨɞɢɥɫɹ ɜ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɱɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɫɢɧɬɟɡɚ ɫɦɟɫɶ ɢɡ ɩɨɪɨɲɤɨɜ ɤɚɪɛɨɧɚɬɚ ɛɚɪɢɹ, ɨɤɢɫɢ ɚɥɸɦɢɧɢɹ ɢ ɫɦɟɫɶ ɷɬɨɝɨ ɠɟ ɫɨɫɬɚɜɚ, ɧɨ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 

ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ ɫɩɪɟɫɫɨɜɵɜɚɥɢɫɶ ɜ ɬɚɛɥɟɬɤɢ ɞɢɚɦɟɬɪɨɦ 1ζ ɦɦ. ɉɚɪɚɦɟɬɪɵ ɫɢɧɬɟɡɚμ ɬɟɦɩɟɪɚɬɭɪɚ 

ɫɩɟɤɚɧɢɹ 1ζ00ºɋ, ɜɪɟɦɹ ɜɵɞɟɪɠɤɢ γ ɱɚɫɚ. 

ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɨɛɪɚɡɰɵ ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɦɟɬɨɞɨɦ ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ. Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɩɪɢ ɫɩɟɤɚɧɢɢ ɦɟɬɨɞɨɦ SPS ɨɛɪɚɡɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɫɨɟɞɢɧɟɧɢɹμ ɚɥɸɦɢɧɚɬ ɛɚɪɢɹ 

(BКAХβτζΨ – γ8,ηλ%, ɤɚɪɛɨɧɚɬ ɛɚɪɢɹ 

(BКCτγΨ – γ0,θ7% ɢ ɭɝɥɟɪɨɞ – γ0,7γ%. Ⱦɥɹ 

ɨɛɪɚɡɰɨɜ ɩɨɥɭɱɟɧɧɵɯ ɜɬɨɪɵɦ ɫɩɨɫɨɛɨɦ 

ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɩɟɪɜɵɣ ɨɛɪɚɡɟɰ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ 

ɤɚɪɛɨɧɚɬɚ ɛɚɪɢɹ ɢ ɨɤɢɫɢ ɚɥɸɦɢɧɢɹ 

ɫɨɫɬɨɢɬ ɢɡ ɚɥɸɦɢɧɚɬɚ ɛɚɪɢɹ (BКγAХβτθΨ, 

ɜɬɨɪɨɣ ɨɛɪɚɡɟɰ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɫ 

ɞɨɛɚɜɥɟɧɢɟɦ ɤɚɪɛɨɧɚɬɚ ɛɚɪɢɹ, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɥɸɦɢɧɚɬ ɛɚɪɢɹ-ɤɚɥɶɰɢɹ (BКβCКAХβτθΨ. ɉɨɫɬɨɪɨɧɧɢɯ ɮɚɡ ɧɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ. 

ɋɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɡɚɜɢɫɢɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɢ. ɇɚ 

ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɩɪɨɰɟɫɫɚ ɷɬɚ ɫɤɨɪɨɫɬɶ ɦɨɠɟɬ ɥɢɦɢɬɢɪɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɮɚɤɬɨɪɚɦɢ. ȼ ɧɚɱɚɥɶɧɵɣ 

ɩɟɪɢɨɞ ɨɧɚ ɦɨɠɟɬ ɥɢɦɢɬɢɪɨɜɚɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɫɤɨɪɨɫɬɶɸ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɚ ɧɚ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ, ɩɨ 

ɦɟɪɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɞɭɤɬɚ ɪɟɚɤɰɢɢ (ɩɪɨɫɥɨɣɤɢΨ, ɥɢɦɢɬɢɪɭɸɳɢɦ ɮɚɤɬɨɪɨɦ ɭɠɟ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɫɤɨɪɨɫɬɶ 

ɞɢɮɮɭɡɢɢ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɱɟɪɟɡ ɫɥɨɣ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɩɪɨɞɭɤɬɚ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɟɟ ɡɚɤɥɸɱɟɧɢɟ. Ɉɩɬɢɦɚɥɶɧɵɦ ɦɟɬɨɞɨɦ 

ɩɨɥɭɱɟɧɢɹ ɚɥɸɦɢɧɚɬɨɜ ɛɚɪɢɹ ɢ ɚɥɸɦɢɧɚɬɨɜ ɛɚɪɢɹ-ɤɚɥɶɰɢɹ ɹɜɥɹɟɬɫɹ ɫɩɟɤɚɧɢɟ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɱɢ. Ɋɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɭɤɬɭɪɚ ɩɨɥɭɱɚɟɦɵɯ ɨɛɪɚɡɰɨɜ ɜɨɫɩɪɨɢɡɜɨɞɢɬɫɹ. 
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ζ. ɏɚɫɚɧɨɜ Ɉ.Ʌ. Ⱦɜɢɥɢɫ ɗ.ɋ. ɢ ɞɪ. τɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɵɫɨɤɨɩɥɨɬɧɨɣ 
ɤɟɪɚɦɢɤɢ ɢɡ ɩɨɪɨɲɤɚ ɤɚɪɛɢɞɚ ɛɨɪɚ ɦɟɬɨɞɨɦ ɫɩɟɤɚɧɢɹ ɜ ɩɥɚɡɦɟ ɢɫɤɪɨɜɨɝɨ ɪɚɡɪɹɞɚ // ɂɡɜɟɫɬɢɹ 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɟ. –  β01β. – T. γβ0. – ʋ β. – ɋ. η8–θβ. 

 

 
Ⱦȼɂɀȿɇɂȿ ȼɕɋɈɄɈɄɈɇɐȿɇɌɊɂɊɈȼȺɇɇɈɃ ɋɂɋɌȿɆɕ ɑȺɋɌɂɐ  

ȼ ɋɌɈɄɋɈȼɋɄɈɆ ɊȿɀɂɆȿ  

Ⱥ.ɋ. ɍɫɚɧɢɧɚ, ɋ.Ⱥ. Ȼɚɫɚɥɚɟɜ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ ɩɪɨɮɟɫɫɨɪ, ɞ.ɮ.-ɦ.ɧ. ȼ.Ⱥ. Ⱥɪɯɢɩɨɜ 
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 IЧ ЩrОsОЧЭ аШrФ ЭСО ОбЩОrТЦОЧЭКХ sЭЮНв ШП РrКЯТЭКЭТШЧКХ sОНТЦОЧЭКЭТШЧ ШП СТРС-МШЧМОЧЭrКЭОН ЩКrЭТМХО sвsЭОЦ 

КЭ  sЦКХХ RОвЧШХНs ЧЮЦЛОrs rОРТЦО Тs МШЧНЮМЭОН. TСО КЧКХвЭТМКХ ОqЮКЭТШЧ ПШr НrКР МШОППТМТОЧЭ ШП СТРС-

МШЧМОЧЭrКЭОН sвsЭОЦ Тs ЩrШЩШsОН. IЭ Тs sСШаЧ ЭСКЭ ТЧТЭТКХ МШЧМОЧЭrКЭТШЧ ШП ЩКrЭТМХО sвsЭОЦ СКs К РrОКЭ ОППОМЭ ШЧ ЭСО 
ЯОХШМТЭв ШП ЦШЭТШЧ ШП ЭСО sвsЭОЦ. 

 
ɉɨɧɢɦɚɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɫɨɜɨɤɭɩɧɨɫɬɢ ɱɚɫɬɢɰ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ (ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, 

ɤɚɩɟɥɶ ɢ ɩɭɡɵɪɶɤɨɜΨ ɜ ɩɨɥɟ ɫɢɥɵ ɬɹɠɟɫɬɢ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɢ 

ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɚɫɫɟɣɧɨɜ-ɨɬɫɬɨɣɧɢɤɨɜ ɨɱɢɫɬɤɢ 

ɫɬɨɤɨɜ ɜ ɯɢɦɢɱɟɫɤɨɣ, ɭɝɨɥɶɧɨɣ ɢ ɚɬɨɦɧɨɣ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Д1-γЖ. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɨɫɚɠɞɟɧɢɹ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɬɜɟɪɞɵɯ ɫɮɟɪɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɜ ɜɹɡɤɨɣ ɠɢɞɤɨɫɬɢ. ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɬɚɥɶɧɵɟ ɢ 

ɫɬɟɤɥɹɧɧɵɟ ɱɚɫɬɢɰɵ ɞɢɚɦɟɬɪɨɦ Нξβ ɦɦ. ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɩɪɨɡɪɚɱɧɨɣ ɤɸɜɟɬɟ ɫ ɩɥɨɫɤɨ-

ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɫɬɟɧɤɚɦɢ. Ɋɚɡɦɟɪ ɤɸɜɟɬɵ γη×γη×λ0 ɫɦ. ɂɡɦɟɪɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ ɧɚ 

ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɦ ɭɱɚɫɬɤɟ ɬɪɚɟɤɬɨɪɢɢ ɩɪɨɜɨɞɢɥɨɫɶ ɜɪɟɦɹɩɪɨɥɟɬɧɵɦ ɦɟɬɨɞɨɦ, ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɩɪɨɰɟɫɫɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɦɧɨɝɨɪɚɤɭɪɫɧɚɹ ɜɢɞɟɨɫɴɟɦɤɚ.  

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ ɧɚ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ (ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹΨ. ȿɫɥɢ ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɋ↑ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ, ɬɚɤ ɱɬɨ ɬɨɥɳɢɧɚ 

ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɩɪɟɜɵɲɚɟɬ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ, ɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɨɞɢɧɨɱɧɵɯ  ɫɮɟɪɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɭɠɟ ɧɟ ɩɪɢɦɟɧɢɦ ɞɥɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɱɚɫɬɢɰ. Ⱦɥɹ ɤɚɠɞɵɯ 

ɤɨɧɤɪɟɬɧɵɯ ɫɢɫɬɟɦ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ ɋD=П(C↑Ψ 

ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɨ ɦɨɞɟɥɢ ɋɨɭ ДζЖ ɫɬɟɩɟɧɢ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜ ɪɚɦɤɚɯ 
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