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ɄɂɇȿɌɂɄȺ ɋɈɊȻɐɂɂ ȼɈȾɈɊɈȾȺ ɐɂɊɄɈɇɂȿȼɕɆ ɋɉɅȺȼɈɆ ɗ-110 ɋ ɁȺɓɂɌɇɕɆ  

ɉɈɄɊɕɌɂȿɆ ɇɂɌɊɂȾȺ ɌɂɌȺɇȺ  

ȿ.Ȼ. Ʉɚɲɤɚɪɨɜ 
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TСТs ЩКЩОr Тs НОЯШЭОН ЭШ ТЧЯОsЭТРКЭТШЧ ШП СвНrШРОЧ КЛsШrЩЭТШЧ ФТЧОЭТМs ТЧ гТrМШЧТЮЦ КХХШвs (E-110) аТЭС 

ЭТЭКЧТЮЦ ЧТЭrТНО МШКЭТЧРs. IЧ RЮssТКЧ PАR ШП VVER ЭвЩО ЭСО E-110 КХХШв Тs ЮsОН Кs К МХКННТЧР ЦКЭОrТКХ. TСО 

ЩrШРrОss ТЧ ЧЮМХОКr ЭОМСЧТqЮО, ЧОа rОqЮТrОЦОЧЭs КЧН НОЯОХШЩЦОЧЭ ШП ЩrОЯОЧЭТШЧ ЭОМСЧТqЮОs Кs ЭШ КЯШТН К rТsФ ШП 

ЩrОЦКЭЮrО ПКТХЮrО ЦКФО ЭСО rОМШРЧТЭТШЧ ШП НОЭОrЦТЧКЧЭs КЧН ЦОМСКЧТsЦs ШП СвНrШРОЧ НОРrКНКЭТШЧ ШП гТrМШЧТЮЦ 

КХХШвs ЯОrв ТЦЩШrЭКЧЭ. TТЭКЧТЮЦ ЧТЭrТНО (TТσ) ЭСТЧ ПТХЦ КrО МШКЭОН ШЧ гТrМШЧТЮЦ КХХШв ЭШ ОбЩХШrО ЭСОТr НТППЮsТШЧ 

ЛКrrТОr ЩrШЩОrЭТОs.  

 

ɋɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɡɚɳɢɬɵ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɢɯ 

ɫɪɟɞɚɯ ɨɬ ɞɟɫɬɪɭɤɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɨɪɨɞɚ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɜɚɠɧɨ ɞɥɹ ɫɤɥɨɧɧɵɯ ɤ ɧɚɜɨɞɨɪɨɠɢɜɚɧɢɸ 

ɢ ɨɯɪɭɩɱɢɜɚɧɢɸ ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɰɢɪɤɨɧɢɣ ɢ ɟɝɨ ɫɩɥɚɜɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɪɤɨɧɢɟɜɵɯ ɫɩɥɚɜɨɜ (ɗ-

110, ɗ-θγηΨ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ ɬɢɩɚ ȼȼɗɊ ɢ ɊȻɆɄ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ 

ɡɚɳɢɬɭ ɷɬɢɯ ɫɩɥɚɜɨɜ ɨɬ ɤɨɪɪɨɡɢɢ, ɧɚɜɨɞɨɪɨɠɢɜɚɧɢɹ ɢ ɮɪɟɬɬɢɧɝ-ɢɡɧɨɫɚ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɨɞɨɪɨɞ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜɵɡɵɜɚɟɬ ɨɯɪɭɩɱɢɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɟɝɨ ɪɚɡɪɭɲɟɧɢɟ  ȼɜɢɞɭ 

ɷɬɨɝɨ, ɩɪɨɛɥɟɦɚ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɨɪɨɞɚ ɧɚ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɰɢɪɤɨɧɢɟɜɵɯ ɫɩɥɚɜɨɜ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɢ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨɣ. ȼɚɤɭɭɦɧɵɟ ɢɨɧɧɨ-ɩɥɚɡɦɟɧɧɵɟ 

ɩɨɤɪɵɬɢɹ TТσ ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɞɥɹ ɡɚɳɢɬɵ ɰɢɪɤɨɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɨɬ ɜɨɞɨɪɨɞɧɨɣ ɤɨɪɪɨɡɢɢ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɨɤɪɵɬɢɟ TТσ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɷɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ, ɱɬɨ ɛɥɚɝɨɩɪɢɹɬɧɨ ɜɥɢɹɟɬ ɧɚ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɨɤɪɵɬɢɹ (ɡɚɳɢɬɭ ɨɬ ɮɪɟɬɬɢɧɝ ɢɡɧɨɫɚΨ. ȼ ɥɢɬɟɪɚɬɭɪɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ 

ɩɨ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ ɩɨɤɪɵɬɢɟɦ TТσ ɧɚɧɟɫɟɧɧɵɦ ɧɚ ɰɢɪɤɨɧɢɟɜɵɣ ɫɩɥɚɜ ɗ-110 ɦɟɬɨɞɨɦ ɦɚɝɧɟɬɪɨɧɧɨɝɨ 

ɪɚɫɩɵɥɟɧɢɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɬɚɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɦɟɸɬ ɜɚɠɧɨɟ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɬɟɯɧɨɥɨɝɢɢ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ TТσ ɧɚ ɰɢɪɤɨɧɢɟɜɵɟ ɢɡɞɟɥɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɚɛɨɬɚɬɶ ɜ ɠɟɫɬɤɢɯ 

ɭɫɥɨɜɢɹɯ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ ɰɢɪɤɨɧɢɟɜɵɦ ɫɩɥɚɜɨɦ ɗ-110 ɫ 

ɡɚɳɢɬɧɵɦ ɩɨɤɪɵɬɢɟɦ TТσ ɩɨɥɭɱɟɧɧɵɦ ɦɟɬɨɞɨɦ ɦɚɝɧɟɬɪɨɧɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɚɡɨɬɚ ɜ ɫɦɟɫɢ ɝɚɡɨɜ AЫ+σβ. 
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ɋɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɨ ɩɨɞɝɨɬɨɜɥɟɧɨ ζ ɨɛɪɚɡɰɚ ɰɢɪɤɨɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɗ-110 

ɞɢɚɦɟɬɪɨɦ 1η ɦɦ ɢ ɬɨɥɳɢɧɨɣ 0,η ɦɦ. ɉɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɨɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɲɥɢɮɨɜɚɥɚɫɶ ɞɨ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ 0,1β-0,1ζ ɦɤɦ. ɇɚɧɟɫɟɧɢɟ ɩɨɤɪɵɬɢɣ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɧɚ ɜɚɤɭɭɦɧɨɣ ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɢɨɧɧɨ-

ɩɥɚɡɦɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ «əɲɦɚ η» ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɚɡɨɬɚ ɜ ɫɦɟɫɢ ɝɚɡɨɜ AЫ+σβ. Ɉɫɬɚɬɨɱɧɨɟ 

ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ ɫɨɫɬɚɜɥɹɥɨ γ×10-γ ɉɚ. Ɉɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɜɨɞɢɥɚɫɶ ɢɨɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɜ 

ɬɟɱɟɧɢɟ η ɦɢɧ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ βη00 ȼ ɢ ɫɢɥɟ ɬɨɤɚ 0,βη Ⱥ. ɉɨɫɥɟ ɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɢɥɨɫɶ 

ɧɚɧɟɫɟɧɢɟ ɩɨɤɪɵɬɢɹ TТσ ɦɟɬɨɞɨɦ ɦɚɝɧɟɬɪɨɧɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ, ɩɪɢ ɪɟɠɢɦɚɯ ɦɚɝɧɟɬɪɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɜ ɬɚɛɥɢɰɟ 1. Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɣ ɫɨɫɬɚɜɥɹɟɬ β,β ɦɤɦ, ɱɬɨ ɞɨɫɬɢɝɚɥɨɫɶ ɜɚɪɶɢɪɨɜɚɧɢɟɦ ɜɪɟɦɟɧɢ ɧɚɩɵɥɟɧɢɹ 

ɩɨɤɪɵɬɢɹ ɨɬ 18 ɞɨ ββ ɦɢɧɭɬ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɫɯɨɞɚ ɚɡɨɬɚ ɨɬ 10 ɞɨ γ0 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 1. Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɦɚɝɧɟɬɪɨɧɚ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɩɨɤɪɵɬɢɣ 

ʋ ɨɛɪɚɡɰɚ 
Ⱦɚɜɥɟɧɢɟ P, 10-

1 ɉɚ 
Ɍɨɤ ɪɚɡɪɹɞɚ I, 

Ⱥ 
Ɇɨɳɧɨɫɬɶ А, 

ɤȼɬ 
ȼɪɟɦɹ Э, 

ɦɢɧ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ σβ, % 

β 0,8η ζ,ζ8 ζ,8θ 18 10 
γ 0,λ ζ,7β η β0 β0 
ζ 0,λη ζ,λ η ββ γ0 

 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ ɩɨɤɪɵɬɢɟɦ TТσ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ 

ɤɨɦɩɥɟɤɫɟ GКЬ RОКМЭТШЧ CШЧЭЫШХХОЫ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɰɟɫɫ ɧɚɜɨɞɨɪɨɠɢɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ. 

ɇɚɫɵɳɟɧɢɟ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ γη0 ºɋ ɢ ɞɚɜɥɟɧɢɢ ɜɨɞɨɪɨɞɚ ɜ ɤɚɦɟɪɟ β ɚɬɦ. ȼɵɛɨɪ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɜɨɞɨɪɨɠɢɜɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɥɨɱɟɤ ɰɢɪɤɨɧɢɟɜɵɯ ɬɜɷɥɨɜ ɜ 

ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɚɯ. ɍɦɟɧɶɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɤɚɦɟɪɟ ɛɭɞɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɩɪɨɰɟɫɫɟ ɩɨɝɥɨɳɟɧɢɹ 

ɜɨɞɨɪɨɞɚ ɨɛɪɚɡɰɚɦɢ. ɇɚɤɥɨɧ ɤɪɢɜɵɯ «ɞɚɜɥɟɧɢɟ-ɜɪɟɦɹ» ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ 

ɜɨɞɨɪɨɞɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɫɤɨɪɨɫɬɶ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟμ 
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ɝɞɟ V – ɨɛɴɟɦ ɤɚɦɟɪɵ (17η ɫɦγΨ, Э – ɜɪɟɦɹ ɧɚɜɨɞɨɪɨɠɢɜɚɧɢɹ, S – ɩɥɨɳɚɞɶ ɷɮɮɟɤɬɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɛɪɚɡɰɨɜ, P ɢ P0 – ɤɨɧɟɱɧɨɟ ɢ ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɢ ɫɧɹɬɵ ɤɪɢɜɵɟ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ 

ɤɚɦɟɪɟ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ (ɪɢɫ. 1Ψ. Ƚɪɚɮɢɤɢ ɢɦɟɸɬ ɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɢɱɟɦ ɧɚɤɥɨɧ ɤɪɢɜɵɯ ɞɥɹ 

ɨɛɪɚɡɰɨɜ ɰɢɪɤɨɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɫ ɩɨɤɪɵɬɢɹɦɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ ɢɫɯɨɞɧɨɝɨ ɨɛɪɚɡɰɚ (ɪɢɫ. 1ɚΨ.  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɤɪɵɬɢɹ ɧɢɬɪɢɞɚ ɬɢɬɚɧɚ ɩɪɢɜɨɞɹɬ ɤ ɫɧɢɠɟɧɢɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɝɥɨɳɟɧɢɹ ɜɨɞɨɪɨɞɚ 

ɰɢɪɤɨɧɢɟɜɵɦ ɫɩɥɚɜɨɦ ɗ-110. ɂɡ ɪɢɫ. 1ɛ ɜɢɞɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɚ ɚɡɨɬɚ ɨɬ 10 ɞɨ γ0 % 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɜɨɞɨɪɨɞɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɮɨɪɦɭɥɵ (1Ψ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ 

ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ ɞɥɹ ɫɩɥɚɜɚ ɗ-110 ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɫ ɩɨɤɪɵɬɢɹɦɢ (ɬɚɛɥ. βΨ. 

Ɋɢɫ. 1. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɤɚɦɟɪɟ ɩɪɢ ɧɚɫɵɳɟɧɢɢ ɜɨɞɨɪɨɞɨɦ (T=γη0 ºC) 
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Ɍɚɛɥɢɰɚ β. ɋɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ ɰɢɪɤɨɧɢɟɜɵɦ ɫɩɥɚɜɨɦ ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɫ ɩɨɤɪɵɬɢɹɦɢ TТσ 
ʋ ɨɛɪɚɡɰɚ 1 β γ ζ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɚɡɨɬɚ ɜ ɫɦɟɫɢ AЫ+σβ, % - 10 β0 γ0 
ɋɤɨɪɨɫɬɶ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ ×10-ζ ɫɦγ Hβ/(ɫāɫɦβΨ θ0,β 1,7 ζ,λ 7,β 

 
ɇɚɧɟɫɟɧɢɟ ɩɨɤɪɵɬɢɣ ɧɢɬɪɢɞɚ ɬɢɬɚɧɚ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ 

ɜɨɞɨɪɨɞɚ ɨɛɪɚɡɰɚɦɢ. ɉɨɤɪɵɬɢɹ TТσ ɫɧɢɠɚɸɬ ɜ γη (ʋβΨ, 1β (ʋγΨ ɢ 8 (ʋζΨ ɪɚɡ ɫɤɨɪɨɫɬɶ ɫɨɪɛɰɢɢ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɰɢɪɤɨɧɢɟɜɵɦ ɫɩɥɚɜɨɦ ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɋɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ 

ɨɛɭɫɥɨɜɥɟɧɨ ɞɢɮɮɭɡɢɨɧɧɵɦ ɛɚɪɶɟɪɨɦ, ɫɨɡɞɚɜɚɟɦɵɦ ɩɨɤɪɵɬɢɟɦ. ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɚɡɨɬɚ ɨɬ 10 ɞɨ γ0 % 

ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɨɛɪɚɡɰɨɜ. ɉɨ-ɜɢɞɢɦɨɦɭ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɫɬɟɯɢɨɦɟɬɪɢɢ, ɚ ɬɚɤɠɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɤɪɵɬɢɹ.  

ȼ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɞɥɹ ɨɛɴɹɫɧɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ 

ɨɛɪɚɡɰɚɦɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɡɨɬɚ ɜ ɫɦɟɫɢ ɝɚɡɨɜ ɫɜɵɲɟ 10 %, ɛɭɞɟɬ ɩɪɨɜɟɞɟɧ 

ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ.  

ȼɵɜɨɞɵ Ɂɚɳɢɬɧɨɟ ɩɨɤɪɵɬɢɟ ɧɢɬɪɢɞɚ ɬɢɬɚɧɚ, ɧɚɧɟɫɟɧɧɨɟ ɧɚ ɰɢɪɤɨɧɢɟɜɵɣ ɫɩɥɚɜ ɗ-110 ɦɟɬɨɞɨɦ 

ɦɚɝɧɟɬɪɨɧɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ, ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɜɨɞɨɪɨɞɚ. ɍɜɟɥɢɱɟɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɡɨɬɚ ɜ ɫɦɟɫɢ AЫ+σβ ɨɬ 10 ɞɨ γ0 % ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ. 

ɉɨɤɪɵɬɢɟ TТσ, ɩɨɥɭɱɟɧɧɨɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɡɨɬɚ 10%, ɜ γη ɪɚɡ ɫɧɢɠɚɟɬ ɫɤɨɪɨɫɬɶ ɫɨɪɛɰɢɢ ɜɨɞɨɪɨɞɚ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ γη0 ºɋ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɤɪɵɬɢɹ ɧɢɬɪɢɞɚ ɬɢɬɚɧɚ ɫɨɡɞɚɸɬ ɜɵɫɨɤɢɣ ɞɢɮɮɭɡɢɨɧɧɵɣ 

ɛɚɪɶɟɪ ɢ ɩɨɞɯɨɞɹɬ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɨɞɨɪɨɞɚ. 

 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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