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ɢɡ-ɡɚ ɬɨɤɚ ɭɬɟɱɤɢ ɜ ɬɟɱɟɧɢɟ ɝɟɧɟɪɚɰɢɢ Ɇɂɉ ɧɟ ɩɪɟɜɵɲɚɸɬ 1% ɩɪɢ ɭɞɟɥɶɧɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɜɨɞɵ ɛɨɥɟɟ 

γ ɆɈɦɫɦ. 

ȼɵɩɨɥɧɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɢɡ ɩɟɪɜɢɱɧɨɝɨ 

ɟɦɤɨɫɬɧɨɝɨ ɧɚɤɨɩɢɬɟɥɹ (ȽɂɇΨ ɭɫɤɨɪɢɬɟɥɹ ɌȿɆɉ-ζɆ ɜ ɞɜɨɣɧɭɸ ɮɨɪɦɢɪɭɸɳɭɸ ɥɢɧɢɸ ɫɨɫɬɚɜɥɹɟɬ ζ0-

η0%. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 8η-λ0% ɷɧɟɪɝɢɢ, ɧɚɤɨɩɥɟɧɧɨɣ ɜ ȾɎɅ, ɩɨɫɬɭɩɚɟɬ ɜ ɞɢɨɞ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɩɪɨɬɟɤɚɧɢɟɦ ɜɨɥɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɯɨɪɨɲɟɦ ɫɨɝɥɚɫɨɜɚɧɢɢ ɝɟɧɟɪɚɬɨɪɚ ɧɚɧɨɫɟɤɭɧɞɧɵɯ ɢɦɩɭɥɶɫɨɜ 

ɧɚɩɪɹɠɟɧɢɹ ɫ ɧɚɝɪɭɡɤɨɣ.  
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CШ ПТХЦs аОrО НОЩШsТЭОН ШЧ SТ(100) sЮЛsЭrКЭОs Лв МСОЦТМКХ ЯКЩШr НОЩШsТЭТШЧ (CVD). CШ(σ’КМσ’КМ)β аКs ЮsОН 
Кs К ЩrОМЮrsШr. TСО sТгОs ШП МШСОrОЧЭ sМКЭЭОrТЧР rОРТШЧ (CSR) КЧН ЩСКsО МШЦЩШsТЭТШЧ ШП sЭЮНТОН CШ ПТХЦs аОrО 
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НОЭОrЦТЧОН Лв ЭСО Б-rКв НТППrКМЭТШЧ (БRD) КЧКХвsТs. TСО МСОЦТМКХ МШЦЩШsТЭТШЧ аКs ТНОЧЭТПТОН Лв ЭСО EЧОrРв-

НТsЩОrsТЯО Б-rКв sЩОМЭrШsМШЩв (EDБΨ. As К rОsЮХЭ ШП ЭСТs аШrФ ЭСО ОППОМЭ ШП sЮЛsЭrКЭО ЭОЦЩОrКЭЮrО ШЧ ЭСО ЭОбЭЮrО, 
sТгОs ШП CSR, ЩСКsО КЧН МСОЦТМКХ МШЦЩШsТЭТШЧ ШП CШ ПТХЦs аКs rОЯОКХОН. IЭ аКs ПШЮЧН ЭСКЭ CШ ПТХЦs МШЧsТsЭ ШП Į-

CШ КЧН ȕ-CШ МrвsЭКХs. VКrвТЧР ЭСО sЮЛsЭrКЭО ЭОЦЩОrКЭЮrО КХХШаs ЭШ МСКЧРО аТНОХв ЭСО ЭОбЭЮrО, sТгОs ШП CSR КЧН 
МСОЦТМКХ МШЦЩШsТЭТШЧ ШП CШ ПТХЦs. TСО МШЛКХЭ МШЧЭОЧЭ КЧН ЭСО ЭОбЭЮrО НОРrОО ШП CШ ПТХЦs КrО МСКrКМЭОrТгОН Лв 
ОбЭrОЦО sЮЛsЭrКЭО ЭОЦЩОrКЭЮrО НОЩОЧНОЧМО аТЭС К ЦКбТЦЮЦ КЭ γβ0-γγ0 °C. TСО sТгО ШП CSR Тs аОКФХв НОЩОЧНs 
ШЧ ЭСО sЮЛsЭrКЭО ЭОЦЩОrКЭЮrО ТЧ ЭСО rКЧРО ШП γ00-γγ0 °C ЛЮЭ ТЭ sЭКrЭs ЭШ НОМrОКsО КЭ ЭОЦЩОrКЭЮrОs ШЯОr γγ0 °C. 
 

ȼɜɟɞɟɧɢɟ Ɍɨɧɤɢɟ ɩɥɟɧɤɢ ɤɨɛɚɥɶɬɚ ɢ ɦɧɨɝɨɫɥɨɣɧɵɟ CШ / Б ɩɥɟɧɤɢ, ɝɞɟ Б - ɞɪɭɝɨɣ ɦɟɬɚɥɥ ɢɥɢ 

ɞɢɷɥɟɤɬɪɢɤ, ɹɜɥɹɸɬɫɹ ɩɪɟɞɦɟɬɨɦ ɡɧɚɱɢɬɟɥɶɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɜɵɡɵɜɚɸɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɜ 

ɫɜɹɡɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɯɪɚɧɟɧɢɹ ɢ ɡɚɩɢɫɢ ɢɧɮɨɪɦɚɰɢɢ ɫ ɭɥɶɬɪɚɜɵɫɨɤɨɣ 

ɩɥɨɬɧɨɫɬɶɸ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɜɨ ɜɫɟɜɨɡɦɨɠɧɵɯ ɪɟɝɢɫɬɪɢɪɭɸɳɢɯ ɚɩɩɚɪɚɬɚɯ ɢ ɞɚɬɱɢɤɚɯ Д1Ж. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɥɟɧɨɤ, ɧɨ ɫɪɟɞɢ ɧɢɯ 

ɜɵɞɟɥɹɟɬɫɹ ɦɟɬɨɞ ɯɢɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ (C↑DΨ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɩɥɟɧɤɢ ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ, ɫ ɜɵɫɨɤɨɣ 

ɨɞɧɨɪɨɞɧɨɫɬɶɸ ɬɨɥɳɢɧɵ ɢ ɫɨɫɬɚɜɚ, ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨɜɪɟɠɞɟɧɢɹɦɢ ɩɨɞɥɨɠɤɢ ɢ ɜɵɫɨɤɢɦɢ ɫɤɨɪɨɫɬɹɦɢ 

ɨɫɚɠɞɟɧɢɹ ДβЖ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɫɚɠɞɟɧɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɥɟɧɨɤ ɫ ɡɚɞɚɧɧɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɬɪɭɤɬɭɪɨɣ ɢ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɦɚɬɟɪɢɚɥɚ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ 

ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɧɚ ɫɬɪɭɤɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɮɚɡɨɜɵɣ ɢ 

ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜɵ ɬɨɧɤɢɯ ɩɥɟɧɨɤ CШ, ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɨɦ C↑D. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɥɢ ɬɨɧɤɢɟ ɩɥɟɧɤɢ CШ, ɧɚɧɟɫɟɧɧɵɟ 

ɦɟɬɨɞɨɦ C↑D ɧɚ ɩɨɞɥɨɠɤɢ SТ (100Ψ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɢɢɦɢɧɚɬ ɤɨɛɚɥɶɬɚ 

CШ(σ’КМσ’КМΨβ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɫɨɫɬɚɜɥɹɥɚ ζ ɱɚɫɚ, ɜ ɤɚɱɟɫɬɜɟ ɝɚɡɚ-

ɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɨɜɚɥɢ AЫ (ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ 1ɥ/ɱΨ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɝɚɡɚ–ɪɟɚɤɬɚɧɬɚ - Hβ (ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ζ 

ɥ/ɱΨ, ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ ɨɫɚɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɥɨ 1 ɚɬɦɨɫɮɟɪɭ. Ɍɟɦɩɟɪɚɬɭɪɚ ɢɫɩɚɪɢɬɟɥɹ ɛɵɥɚ ɡɚɮɢɤɫɢɪɨɜɚɧɚ 

ɧɚ 1γ00ɋ, ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɥɨɠɤɢ ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ γ00 ɞɨ γζ0 0ɋ. 

Ɋɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ (ɊɋȺΨ ɩɥɟɧɨɤ ɩɪɨɜɟɞɟɧ ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ DRτσ-SEIFERT-Rεζ (CЮ, Ȝ = 

1.ηζ0η1 ǖΨ. ɗɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɭɫɬɚɧɨɜɥɟɧ ɫ ɩɨɦɨɳɶɸ ɫɩɟɤɬɪɨɦɟɬɪɚ EDБ EБ-βγ00BU. ȼɫɟ ɢɡɦɟɪɟɧɢɹ 

ɩɪɨɜɨɞɢɥɢ ɜ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɊɋȺ 

ɞɢɮɪɚɤɰɢɨɧɧɚɹ ɤɚɪɬɢɧɚ ɞɥɹ ɨɛɪɚɡɰɨɜ CШ, ɨɫɚɠɞɟɧɧɵɯ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɞɥɨɠɤɢ Ɍɩɨɞɥ = γ00–γζ00ɋ, 

ɫɨɞɟɪɠɢɬ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɨɬɪɚɠɟɧɢɟ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɦɟɠɞɭ βԦ = ζζ,β–ζζ,7ż (ɪɢɫ.1Ψ. Ⱦɚɧɧɵɣ 

ɞɢɮɪɚɤɰɢɨɧɧɵɣ ɩɢɤ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɬɪɚɠɟɧɢɟ ɨɬ ȕ-CШ 

(111Ψ, ɢɦɟɸɳɟɝɨ ȽɐɄ – ɪɟɲɺɬɤɭ, ɧɚ ɭɝɥɟ βԦ = ζζ,γż, ɚ 

ɬɚɤɠɟ ɨɬɪɚɠɟɧɢɟ ɨɬ Į-CШ (00βΨ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ 

Ƚɉɍ-ɪɟɲɺɬɤɨɣ, ɧɚ ɭɝɥɟ βԦ = ζζ,θż.  

Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɫɭɬɫɬɜɭɸɬ  ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɢɤɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ Į-CШ (100Ψ (βԦ = ζ1.7żΨ, Į-CШ (101Ψ 

Ɋɢɫ. 1. Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɚ ɨɛɪɚɡɰɨɜ 
ɩɥɟɧɨɤ CШ, ɨɫɚɠɞɟɧɧɵɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɞɥɨɠɤɢ 
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(βԦ = ζ7.θżΨ ɢ ȕ-CШ (β00Ψ (βԦ = η1.7żΨ (ɪɢɫ. 1Ψ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɞɚɧɧɵɯ ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɩɢɤɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɞɥɨɠɤɢ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɨɬ Ɍɩɨɞɥ = γ00 ɞɨ Ɍɩɨɞɥ = 

γβ00ɋ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɢɤɨɜ ɩɨɜɵɲɚɟɬɫɹ. Ɉɞɧɚɤɨ ɞɚɥɶɧɟɣɲɢɣ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɞɨ Ɍɩɨɞɥ = γγ0 

ɢ γζ0 °ɋ ɩɪɢɜɨɞɢɬ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɢɯ ɨɫɥɚɛɥɟɧɢɸ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɥɟɧɤɢ CШ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞɥɨɠɤɢ Ɍɩɨɞɥ = γβ0 °ɋ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɹɪɤɨ ɜɵɪɚɠɟɧɧɨɣ ɬɟɤɫɬɭɪɨɣ (ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɜɵɫɨɬɚ ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɩɢɤɨɜΨ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɫɬɪɭɤɬɭɪɧɨɣ ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ ɞɚɧɧɵɯ 

ɩɥɟɧɨɤ. 

Ɋɚɡɦɟɪɵ ɨɛɥɚɫɬɟɣ ɤɨɝɟɪɟɧɬɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɈɄɊΨ ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɩɥɟɧɤɚɯ CШ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1. ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɦɟɪ ɈɄɊ ɩɥɟɧɨɤ ɫɥɚɛɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɜ 

ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ γ00 ɞɨ γγ00ɋ. Ɉɞɧɚɤɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ Ɍɩɨɞɥ = γζ0 0ɋ ɪɚɡɦɟɪ ɈɄɊ 

ɧɚɱɢɧɚɟɬ ɭɦɟɧɶɲɚɬɶɫɹ. 

Ɇɟɬɨɞɨɦ ɷɧɟɪɝɨɞɢɫɩɟɪɫɢɨɧɧɨɣ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɥɨɠɤɢ 

ɜɥɢɹɟɬ ɧɚ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɩɥɟɧɨɤ ɋɨ. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɤɨɛɚɥɶɬɚ ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɩɥɟɧɤɚɯ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢɯ ɨɫɚɠɞɟɧɢɹ ɧɨɫɢɬ ɷɤɫɬɪɟɦɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 1, ɧɚɪɹɞɭ ɫ CШ ɜ 

ɩɥɟɧɤɚɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ, ɤɢɫɥɨɪɨɞɚ ɢ ɚɡɨɬɚ. ɉɪɢɱɟɦ, ɜ ɩɥɟɧɤɚɯ, ɨɫɚɠɞɟɧɧɵɯ ɩɪɢ Tɩɨɞɥ = 

γ00 °ɋ, ɫɨɞɟɪɠɚɧɢɟ CШ ɧɟ ɩɪɟɜɵɲɚɟɬ 

8η%. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɨɞɥɨɠɤɢ ɞɨ Tɩɨɞɥ = γγ0 °ɋ ɫɨɞɟɪɠɚɧɢɟ 

CШ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ λγ,η%, ɨɞɧɚɤɨ 

ɡɚɬɟɦ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ λ0,λ% ɩɪɢ Tɩɨɞɥ = 

γζ0 °ɋ. 

Ɂɚɤɥɸɱɟɧɢɟ ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɥɟɧɤɢ ɋɨ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɯɢɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɫɨɞɟɪɠɚɬ 

ɤɪɢɫɬɚɥɥɵ Į-CШ ɢ ȕ-CШ. ȼɚɪɶɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɜ ɩɪɨɰɟɫɫɟ ɨɫɚɠɞɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜ 

ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢɡɦɟɧɹɬɶ ɬɟɤɫɬɭɪɭ, ɪɚɡɦɟɪ ɨɛɥɚɫɬɟɣ ɤɨɝɟɪɟɧɬɧɨɝɨ ɪɚɫɫɟɹɧɢɹ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

ɩɥɟɧɨɤ CШ. ɋɨɞɟɪɠɚɧɢɟ ɤɨɛɚɥɶɬɚ ɜ ɩɥɟɧɤɚɯ ɢ ɢɯ ɫɬɟɩɟɧɶ ɬɟɤɫɬɭɪɢɪɨɜɚɧɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɷɤɫɬɪɟɦɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɫ ɦɚɤɫɢɦɭɦɨɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ γβ0-γγ0 °ɋ. 

Ɋɚɡɦɟɪ ɨɛɥɚɫɬɟɣ ɤɨɝɟɪɟɧɬɧɨɝɨ ɪɚɫɫɟɹɧɢɹ ɫɥɚɛɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɜ ɢɧɬɟɪɜɚɥɟ γ00-γγ0 °ɋ, 

ɧɨ ɫ ɩɪɟɜɵɲɟɧɢɟɦ γγ0 °ɋ ɧɚɱɢɧɚɟɬ ɭɦɟɧɶɲɚɬɶɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɨɫɚɠɞɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɥɟɧɤɢ ɤɨɛɚɥɶɬɚ ɫ ɬɪɟɛɭɟɦɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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Ɍɩɨɞɥ ɗɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ 
ɈɄɊ, 
ɧɦ 

γ00 CШ 8ζ,8%ν C 1ζ,β%ν τ 0,1%ν σ 0,λ % γη 
γ10 CШ 8θ,η%ν C 1β, θ%ν τ 0,β%ν σ 0,7 % βθ 
γβ0 CШ λβ,γ%ν C 7,β%ν τ 0,η% γγ 
γγ0 CШ λγ,η%ν C θ,0%ν τ 0,η% βθ 
γζ0 CШ λ0,λ%ν C 8,8%ν τ 0,γ% β0 

Ɍɚɛɥɢɰɚ 1. ɗɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɢ ɪɚɡɦɟɪ ɈɄɊ ɩɥɟɧɨɤ 
CШ,ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 


