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ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɤɨɧɭ ı = ıɨОбp(-ΔEɨ/ФT) ɞɥɹ ɬɟɪɦɨɚɤɬɢɜɚɰɢɨɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɨɜɨɞɢɦɨɫɬɢ. 
ɗɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ, ɨɬɜɟɱɚɸɳɢɟ ɥɢɧɟɣɧɵɦ ɭɱɚɫɬɤɚɦ ɧɢɠɟ ɢ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɤɫɢɦɭɦɚ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɫɨɫɬɚɜɥɹɸɬ: ɞɥɹ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ȿɚ1 = 2,02 ɷȼ ɢ ȿɚ2 = 0,59 ɷȼ; ɞɥɹ ɧɚɧɨɤɨɦɩɨɡɢɬ-
ɧɨɝɨ ɨɛɪɚɡɰɚ ȿɚ1 = 0,81 ɷȼ ɢ ȿɚ2 = 1,21 ɷȼ. ɍɦɟɧɶɲɟɧɢɟ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ ɞɥɹ ɧɚɧɨɪɚɡɦɟɪɧɨɝɨ ɧɢɬ-
ɪɢɬɚ ɧɚɬɪɢɹ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ ɝɪɚɧɢɰ ɪɚɡɞɟɥɚ ɜ ɦɚɬɪɢɱɧɨɦ ɨɛɪɚɡɰɟ ɢ ɧɚɥɢɱɢɟɦ ɧɚ ɷɬɢɯ 
ɝɪɚɧɢɰɚɯ ɧɟɫɜɹɡɚɧɧɵɯ ɡɚɪɹɞɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɢ ɩɪɨɜɨɞɹɳɢɯ ɫɜɨɣɫɬɜ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɩɨɪɚɯ ɫɢɥɢɤɚɬɧɵɯ ɦɚɬɪɢɰ 3D-SBA-15. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɥɹ 
ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɧɚɧɨɪɚɡɦɟɪɧɨɦ ɫɨɫɬɨɹɧɢɢ ɡɧɚɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨ-
ɫɬɢ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ  ɩɪɢɦɟɪɧɨ ɜ 10 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ. ɇɚ ɧɢɡɤɢɯ ɱɚ-
ɫɬɨɬɚɯ ɨɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɞɚɟɬ ɞɨɦɟɧɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɢ ɩɨɥɹɪɢɡɚɰɢɹ 
Ɇɚɤɫɜɟɥɥ – ȼɚɝɧɟɪɚ. ɋ ɪɨɫɬɨɦ ɱɚɫɬɨɬɵ ɜɤɥɚɞ ɷɬɢɯ ɦɟɯɚɧɢɡɦɨɜ ɛɵɫɬɪɨ ɭɛɵɜɚɟɬ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɢɡ-
ɤɨɱɚɫɬɨɬɧɨɣ ɞɢɫɩɟɪɫɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɩɪɨɜɨɞɢɦɨɫɬɢ ɜ ɨɛɨɢɯ ɨɛɪɚɡɰɚɯ ɹɜɥɹ-
ɟɬɫɹ ɬɟɪɦɨɚɤɬɢɜɚɰɢɨɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ ɞɥɹ ɧɚɧɨɪɚɡɦɟɪɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɦɟɧɶɲɟ, 
ɱɟɦ ɞɥɹ ɨɛɴɟɦɧɨɝɨ. 
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ɂɋɋɅȿȾɈȼȺɇɂə ȺɄɍɋɌɂɑȿɋɄɂɏ ɋȼɈɃɋɌȼ ɉɈɅɂɆȿɊɇɕɏ  
ɄɈɆɉɈɁɂɐɂɈɇɇɕɏ ɆȺɌȿɊɂȺɅɈȼ 

 
ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢ-
ɦɟɪɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɫ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɬɟɤɥɨ- ɢ ɭɝɥɟɬɤɚɧɶɸ. ɉɪɢɜɨɞɹɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɩɥɨɬɧɨɫɬɢ ɚɪɦɢɪɨɜɚɧɢɹ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɥɶɬɪɚɡɜɭɤ, ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɚɪɦɢɪɨɜɚɧɢɟ, 
ɚɤɭɫɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

INVESTIGATION OF ACOUSTIC PROPERTIES OFPOLВMER MATERIALS 

RОsults oП ОбpОrТmОntal mОasurОmОnts oП tСО sound spООd and tСО attОnuatТon 
coОППТcТОnt oП composТtО matОrТals on tСО basТs oП polвmОrТc bТndТng аТtС rОТn-
ПorcТng glass - and carbon tТssuО arО gТvОn. DОpОndОncОs oП acoustТc paramОtОrs 
on rОТnПorcТng dОnsТtв arО provТdОd. 

KОв аords: ultrasound, composТtТon matОrТal, rОТnПorcОmОnt, acoustТc propОrtТОs. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɳɟɦɢɪɨɜɚɹ ɬɟɧɞɟɧɰɢɹ ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɨɡɢ-
ɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɄɆ), ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɞɨɛɢɬɶɫɹ ɫɧɢɠɟɧɢɹ ɜɟɫɚ ɢ ɩɨɜɵɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɤɨɫɦɢɱɟɫɤɨɣ ɢ ɚɜɢɚɰɢɨɧɧɨɣ 
ɬɟɯɧɢɤɟ. Ʉ ɞɚɧɧɨɦɭ ɤɥɚɫɫɭ ɦɚɬɟɪɢɚɥɨɜ ɜɵɞɜɢɝɚɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɢ ɨɬ-
ɫɭɬɫɬɜɢɸ ɞɟɮɟɤɬɨɜ. Ⱥɤɬɢɜɧɨ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɦɟɬɨɞɵ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ Д1-3Ж. ɉɪɢ ɷɬɨɦ 
ɤɚɠɞɵɣ ɤɥɚɫɫ ɄɆ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɞɟɮɟɤɬɨɫɤɨɩɢɢ. Ɇɟɬɨɞɵ ɧɟɪɚɡɪɭɲɚɸ-
ɳɟɝɨ ɤɨɧɬɪɨɥɹ ɄɆ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɦɟɪɧɵɯ ɫɜɹɡɭɸɳɢɯ ɫ ɪɚɡɥɢɱɧɵɦɢ ɚɪɦɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ (ɬɤɚ-
ɧɢ, ɜɨɥɨɤɧɚ, ɧɢɬɢ, ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ ɢ ɞɪ.) ɢɦɟɸɬ ɪɹɞ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɨɦɨ-
ɝɟɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ Д4Ж. ɄɆ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɦ ɨɛɴɟɤɬɚɦ ɤɨɧɬɪɨɥɹ. Ɉɧɢ ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɬɫɹ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɫɬɪɭɤɬɭɪɵ, ɚɧɢɡɨɬɪɨɩɢɟɣ ɫɜɨɣɫɬɜ, ɛɨɥɶɲɢɦ ɪɚɡɛɪɨɫɨɦ ɮɢɡɢɤɨ-ɦɟɯɚɧɢ-
ɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɞɥɹ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɄɆ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɇɄ: 
ɜɢɡɭɚɥɶɧɵɟ, ɚɤɭɫɬɢɱɟɫɤɢɟ, ɪɚɞɢɚɰɢɨɧɧɵɟ, ɬɟɩɥɨɜɵɟ, ɦɢɤɪɨɪɚɞɢɨɜɨɥɧɨɜɵɟ ɢ ɞɪ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɚɤɭɫɬɢɱɟɫɤɢɣ, ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɢ ɪɟɧɬɝɟɧɨɜɫɤɢɣ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ. ɉɪɢ 
ɷɬɨɦ ɩɪɢɦɟɧɟɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 60% ɨɬ ɜɫɟɯ ɦɟɬɨɞɨɜ ɤɨɧ-
ɬɪɨɥɹ Д1, 2, 5Ж. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɦɟɬɨɞɨɜ ɬɪɟɛɭɟɬ ɡɧɚɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɞɟ-
ɮɟɤɬɨɜ ɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɜɨɥɧ ɜ ɄɆ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɜɨɥɧ ɜ ɩɨɥɢɦɟɪɧɵɯ ɄɆ, ɚɪɦɢɪɨɜɚɧɧɵɯ ɫɬɟɤɥɨ- ɢ ɭɝɥɟɬɤɚɧɹɦɢ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬ-
ɪɚɧɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɜɨɥɧ ɜ ɨɛɪɚɡɰɚɯ ɤɨɦɩɨ-
ɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɛɥɨɤ-ɫɯɟɦɚ 
ɤɨɬɨɪɨɣ ɧɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɛɭɠɞɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɢɫ-
ɩɨɥɶɡɨɜɚɥɫɹ ɢɦɩɭɥɶɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 1 ɦɤɫ, ɚɦ-
ɩɥɢɬɭɞɨɣ 10 ȼ ɢ ɱɚɫɬɨɬɨɣ ɩɨɜɬɨɪɟɧɢɹ 100 Ƚɰ, 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɜɫɬɪɨɟɧɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ ɫɢɝ-
ɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ ȽɋɉɎ-052. Ɋɟɝɢɫɬɪɚɰɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ ɜɵɯɨɞɨɜ ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ ɭɫɢɥɢ-
ɬɟɥɹ ɫɢɝɧɚɥɚ ɍɒ ɢ ɟɝɨ ɡɚɩɢɫɶ ɜ ɩɚɦɹɬɶ ɤɨɦɩɶɸɬɟɪɚ (ɉɄ) ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɜɫɬɪɨɟɧɧɨɝɨ ɰɢɮ-
ɪɨɜɨɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ BτRDτ ȼ-222. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɜɭɯɤɚɧɚɥɶɧɵɣ ɨɫ-
ɰɢɥɥɨɝɪɚɮ TОФЭrШЧТб TDS 1002. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɥɢɹɧɢɹ ɲɭɦɨɜ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɭɫɪɟɞɧɟɧɢɟ ɩɨ ɫɬɚ 
ɰɢɮɪɨɜɵɦ ɪɟɚɥɢɡɚɰɢɹɦ. ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɜ ɤɚɱɟɫɬɜɟ ɢɡɥɭɱɚɬɟɥɹ ɢ ɩɪɢɟɦɧɢɤɚ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɹɦɵɟ ɫɨɜɦɟɳɟɧɧɵɟ ɞɚɬɱɢɤɢ ɫ ɪɚɛɨɱɟɣ ɱɚɫɬɨɬɨɣ 1,25 ɆȽɰ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɨɛɪɚɡɰɚɯ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɪɚɡ-
ɦɟɪɚɦɢ 50×50×10 ɦɦ, ɫ ɪɚɡɥɢɱɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɪɦɢɪɭɸɳɢɯ ɫɥɨɟɜ: 0, 5, 10, 18 ɢ 35 ɧɚ 1 ɫɦ. ȼ ɤɚɱɟ-
ɫɬɜɟ ɦɚɬɪɢɰɵ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɷɩɨɤɫɢɞɧɨ-ɞɢɚɧɨɜɚɹ ɫɦɨɥɚ EpШбв 520 ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɨɬɜɟɪ-
ɞɢɬɟɥɹ ɩɨɥɢɷɬɢɥɟɧɩɨɥɢɚɦɢɧɚ (10%). Ⱥɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜɵ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɫɬɟɤɥɨ- ɢ ɭɝɥɟ-
ɬɤɚɧɟɣ. 

ɋɤɨɪɨɫɬɶ ɚɤɭɫɬɢɱɟɫɤɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɥɚɫɶ ɧɚ ɨɫɧɨɜɟ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɨɯɨɠɞɟɧɢɹ ɭɥɶ-
ɬɪɚɡɜɭɤɨɜɨɝɨ ɢɦɩɭɥɶɫɚ (ɍɂ) ɨɬ ɢɡɥɭɱɚɬɟɥɹ ɞɨ ɩɪɢɟɦɧɢɤɚ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɚɤɭɫɬɢɱɟɫɤɢɯ ɜɨɥɧ ɜ ɨɛ-
ɪɚɡɰɚɯ ɢɫɫɥɟɞɨɜɚɥɨɫɶ ɩɨ ɞɜɭɦ ɨɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ – ɜɞɨɥɶ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ ɢ ɩɨɩɟɪɟɤ ɫɥɨɟɜ 
ɚɪɦɢɪɨɜɚɧɢɹ (ɩɶɟɡɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɨɪɨɧɚɯ ɨɛɪɚɡɰɨɜ). Ⱦɚɧ-
ɧɵɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɢ ɨɛɧɚɪɭɠɢɬɶ ɞɟɮɟɤɬɵ ɜ ɄɆ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɬɢɩɚ ɦɨɠɧɨ, ɢɫɩɨɥɶɡɭɹ ɢɦɩɭɥɶɫɧɵɟ ɷɯɨ-ɬɟɧɟɜɨɣ ɢ ɷɯɨɦɟɬɨɞ Д6Ж. Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɬɭɯɚɧɢɹ α ɨɩɪɟɞɟ-
ɥɹɥɫɹ ɤɚɤ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɩɟɪɜɨɝɨ ɩɪɢɲɟɞɲɟɝɨ ɢɦɩɭɥɶɫɚ ɤ ɚɦɩɥɢɬɭɞɟ ɩɟɪɟɨɬ-
ɪɚɠɟɧɧɨɝɨ ɢɦɩɭɥɶɫɚ. 

 

ɉɄ

ȽɋɉɎ-052

BШrНШ B222

TDS 1002

ɍɒ

ɂ ɄɆ ɉ

Ɋɢɫ. 1. Ȼɥɨɤ-ɫɯɟɦɚ  
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. 
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ȼɪɟɦɹ ɩɪɢɯɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ Э ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɨ ɧɚɱɚɥɭ ɪɟɝɢɫɬɪɚɰɢɢ ɩɟɪɜɨɣ ɩɨɥɭɜɨɥɧɵ, 
ɚɦɩɥɢɬɭɞɚ ɤɨɬɨɪɨɣ ɧɚ 10% ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɮɨɧɨɜɨɝɨ ɫɢɝɧɚɥɚ ɜ ɭɫɪɟɞɧɟɧɧɨɣ ɨɫɰɢɥɥɨɝɪɚɦɦɟ 
ɫɢɝɧɚɥɚ. ȼ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɥɢɫɶ ɩɨɩɪɚɜɤɢ ɞɥɹ Э, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɛɨɬɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɩɶɟɡɨɞɚɬɱɢɤɚɦɢ. 
Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɫɢɝɧɚɥɨɜ ɩɨɡɜɨɥɹɥ ɨɩɪɟɞɟɥɹɬɶ ɫɤɨɪɨɫɬɶ ɩɪɨɞɨɥɶɧɨɣ ɜɨɥɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ. ɉɨ-
ɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɫɨɫɬɚɜɥɹɥɚ ∆ɋ = ± 10 ɦ/ɫ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚ ɫɤɨɪɨɫɬɶ ɩɪɨɞɨɥɶɧɨɣ ɜɨɥɧɵ ɜɥɢɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ. ȼɞɨɥɶ ɫɥɨɟɜ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɵɲɟ, ɱɟɦ 
ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɨɩɟɪɟɤ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ.  

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɩɥɨɬɧɨɫɬɢ ɭɤɥɚɞɤɢ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ 
ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɜɨɥɧ ɜ ɨɛɪɚɡɰɚɯ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ 
ɫɥɨɟɜ ɫɤɨɪɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ (ɨɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜɨɥɧ ɜɞɨɥɶ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ). 
ɗɬɨ ɯɨɪɨɲɨ ɜɢɞɧɨ ɧɚ ɪɢɫ. 2.  

ɉɨɥɭɱɟɧɧɚɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɚɫɱɟɬɚɦɢ ɧɚ ɨɫɧɨɜɟ ɪɚɛɨɬ ɞɥɹ 
ɫɥɨɢɫɬɵɯ ɫɪɟɞ Д7, 8Ж. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫɤɨɪɨɫɬɢ 
ɩɪɨɞɨɥɶɧɵɯ ɜɨɥɧ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2. ȼ ɮɨɪɦɭɥɚɯ ɞɥɹ ɪɚɫɱɟɬɚ ɫɤɨɪɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɷɮɮɟɤɬɢɜ-
ɧɚɹ ɬɨɥɳɢɧɚ ɫɥɨɹ ɚɪɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 60% ɨɬ ɢɫɯɨɞɧɨɣ ɬɨɥɳɢɧɵ ɚɪɦɢɪɨɜɨɱɧɨɣ ɬɤɚɧɢ 
(ɫɬɟɤɥɨɬɤɚɧɢ). ɇɚ ɪɢɫɭɧɤɟ ɜɢɞɧɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɩɪɨɞɨɥɶɧɵɯ ɜɨɥɧ ɩɪɢ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜɞɨɥɶ ɫɥɨɟɜ 
ɚɪɦɢɪɨɜɚɧɢɹ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ. 

                                                       ɚ)                                                                                ɛ) 
Ɋɢɫ. 2. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɜɨɥɧ ɜ ɨɛɪɚɡɰɟ ɫ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɬɟɤɥɨɬɤɚɧɶɸ:  

ɚ – ɜɞɨɥɶ ɜɨɥɨɤɨɧ; ɛ – ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ ɫɬɟɤɥɨɬɤɚɧɢ ɜɨɡɪɚɫɬɚɟɬ ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ 
ɨɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɟɣ ɩɪɨɞɨɥɶɧɨɣ ɜɨɥɧɵ (ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜɨɥɧ ɩɨɩɟɪɟɤ 
ɫɥɨɟɜ). ɗɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɮɚɤɬɨɪɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɧɚ ɝɪɚɧɢɰɟ 
ɪɚɡɞɟɥɚ «ɦɚɬɪɢɰɚ – ɜɨɥɨɤɧɨ». Ⱦɚɧɧɚɹ ɝɪɚɧɢɰɚ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɥɚɫɬɶ ɫɤɚɱɤɨɨɛɪɚɡɧɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ, ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɢ ɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɞɪɭɝɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ. ɏɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɫɩɟɰɢɮɢɱɧɵ ɞɥɹ ɤɚɠɞɨɣ ɩɚɪɵ «ɦɚɬɪɢɰɚ – ɜɨɥɨɤɧɨ» ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɦɧɨɠɟɫɬɜɨɦ ɮɚɤɬɨɪɨɜ (ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɜɨɥɨɤɧɚ, ɚɞɝɟɡɢɨɧɧɵɦɢ ɫɜɹɡɹɦɢ, ɦɟɠɮɚɡɧɵɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɬ.ɞ.). 

Ʉɨɷɮɮɢɰɢɟɧɬ α ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɜɨɥɧɵ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɜɨɥɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ ɜ ɄɆ. Ɂɧɚɱɟɧɢɟ α ɜɨɥɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɩɥɨɬɧɨ-
ɫɬɢ ɭɤɥɚɞɤɢ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜɞɨɥɶ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ ɜ ɨɛɪɚɡɰɟ. Ɂɧɚɱɟɧɢɟ α 
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ɞɥɹ ɨɛɪɚɡɰɨɜ ɄɆ ɫɨɫɬɚɜɥɹɟɬ 170 ɞȻ/ɦ ɜɞɨɥɶ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ ɢ 570 ɞȻ/ɦ – ɩɨɩɟɪɟɤ. ɋɪɟɞɧɹɹ ɜɟɥɢ-
ɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ ɜ ɨɛɪɚɡɰɚɯ, ɚɪɦɢɪɨɜɚɧɧɵɯ 18 ɫɥɨɹɦɢ ɭɝɥɟɬɤɚɧɢ, ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ 
ɜɞɨɥɶ ɢ ɩɨɩɟɪɟɤ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 240 ɞȻ/ɦ ɢ 530 ɞȻ/ɦ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɚ ɜ ɄɆ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫɟɪɢɹ 
ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɢɤɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɨɬɪɚɠɟɧɢɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɞɟɮɟɤɬɚ 
(ɷɯɨɦɟɬɨɞ), ɧɚ ɨɛɪɚɡɰɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɫ 18 ɫɥɨɹɦɢ ɭɝɥɟɬɤɚɧɟɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɡɚɪɚɧɟɟ ɡɚɥɨɠɟɧɧɵɦ ɞɟ-
ɮɟɤɬɨɦ ɜ ɜɢɞɟ ɧɟɩɪɨɤɥɟɹ ɫɥɨɟɜ ɪɚɡɦɟɪɨɦ 15×15×2 ɦɦ, ɝɥɭɛɢɧɨɣ ɪɚɫɩɨɥɨɠɟɧɢɹ 4,5 ɦɦ. ɂɡɦɟɪɟɧɢɹ 
ɩɪɨɜɨɞɢɥɢɫɶ ɬɚɤɠɟ ɞɥɹ ɄɆ, ɨɛɪɚɡɰɨɜ ɚɪɦɢɪɨɜɚɧɧɵɯ 18 ɫɥɨɹɦɢ ɭɝɥɟɬɤɚɧɢ ɢ 35 ɫɥɨɹɦɢ ɫɬɟɤɥɨɬɤɚɧɢ 
ɛɟɡ ɞɟɮɟɤɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɪɚɡɞɟɥɶɧɨ-ɫɨɜɦɟɳɟɧɧɵɣ ɩɶɟɡɨɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɶ ɫ ɪɚɛɨɱɟɣ ɱɚɫɬɨɬɨɣ 1,25 ɆȽɰ ɢ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 18 ɦɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɟɪɢɢ ɢɡɦɟɪɟɧɢɣ ɩɨɥɭɱɟɧɵ ɰɢɮɪɨɜɵɟ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɞɥɹ ɨɛɪɚɡɰɨɜ ɫ ɞɟɮɟɤɬɚɦɢ 
ɢ ɛɟɡ ɞɟɮɟɤɬɨɜ. ɇɚ ɰɢɮɪɨɜɵɯ ɨɫɰɢɥɥɨɝɪɚɦɦɚɯ ɞɥɹ ɨɛɪɚɡɰɨɜ ɫ ɞɟɮɟɤɬɨɦ ɯɨɪɨɲɨ ɮɢɤɫɢɪɨɜɚɥɫɹ ɍɂ, 
ɨɬɪɚɠɟɧɧɵɣ ɨɬ ɞɟɮɟɤɬɚ. Ɋɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɜɪɟɦɟɧɢ ɩɪɢɯɨɞɚ ɨɬɪɚɠɟɧɧɨɝɨ ɢɦɩɭɥɶɫɚ ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ 
ɞɟɮɟɤɬɚ ɫɨɫɬɚɜɢɥɚ 5,5 ɦɦ, ɱɬɨ ɮɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɟɬ ɫ ɪɟɚɥɶɧɨɣ. Ⱥɦɩɥɢɬɭɞɚ ɫɢɝɧɚɥɚ ɩɨɡɜɨɥɹɥɚ ɩɨɥɭ-
ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɪɚɫɫɱɢɬɚɬɶ ɪɚɡɦɟɪɵ ɞɟɮɟɤɬɚ. Ɉɞɧɚɤɨ «ɬɨɥɳɢɧɭ» ɧɟɩɪɨɤɥɟɹ ɨɩɪɟɞɟɥɢɬɶ ɧɟ ɩɪɟɞɫɬɚɜ-
ɥɹɥɨɫɶ ɜɨɡɦɨɠɧɵɦ. 

Ɋɢɫ. 3. Ɉɫɰɢɥɥɨɝɪɚɦɦɚ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜɨɥɧ ɜɞɨɥɶ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ  
ɜ ɨɛɪɚɡɰɟ ɫ ɞɟɮɟɤɬɨɦ ɜ ɜɢɞɟ ɧɟɩɪɨɤɥɟɹ ɫɥɨɟɜ. 

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɚɡɞɟɥɶɧɨ-ɫɨɜɦɟɳɟɧɧɨɝɨ ɩɶɟɡɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɧɚ ɬɨɪɰɟ ɨɛɪɚɡɰɚ (ɍɂ ɪɚɫ-
ɩɪɨɫɬɪɚɧɹɥɫɹ ɜɞɨɥɶ ɫɥɨɟɜ ɚɪɦɢɪɨɜɚɧɢɹ) ɨɬɪɚɠɟɧɧɵɣ ɨɬ ɞɟɮɟɤɬɚ ɢɦɩɭɥɶɫ ɮɢɤɫɢɪɨɜɚɥɫɹ ɧɚ ɨɫɰɢɥɥɨ-
ɝɪɚɦɦɟ (ɪɢɫ. 3, ɚɦɩɥɢɬɭɞɚ ɡɨɧɞɢɪɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ ɫɨɫɬɚɜɥɹɥɚ 60 ȼ). Ⱥɧɚɥɢɡ ɨɫɰɢɥɥɨɝɪɚɦɦ, ɩɨɥɭ-
ɱɟɧɧɵɯ ɨɬ ɨɛɪɚɡɰɚ ɫ ɞɟɮɟɤɬɨɦ, ɩɨɡɜɨɥɢɥ ɜɵɱɢɫɥɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɢɥɨ ɜ ɢɡ-
ɦɟɪɟɧɢɹɯ 15,4 ɦɦ. ɇɚ ɪɢɫ. 3 ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ, ɩɨɦɢɦɨ ɩɪɢɲɟɞɲɟɝɨ ɨɬɪɚɠɟɧɧɨɝɨ ɢɦɩɭɥɶɫɚ ɨɬ ɞɟɮɟɤɬɚ 
(ɢɧɞɟɤɫ 1), ɟɳɟ ɢ ɨɬɪɚɠɟɧɧɵɣ ɨɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɬɨɪɰɚ ɚɤɭɫɬɢɱɟɫɤɢɣ ɢɦɩɭɥɶɫ (ɢɧɞɟɤɫ 2), ɤɨɬɨɪɵɣ 
ɩɥɨɯɨ ɜɵɞɟɥɹɟɬɫɹ ɢɡ ɨɛɳɟɝɨ ɮɨɧɚ. ȼɪɟɦɹ ɩɪɢɯɨɞɚ ɷɬɨɝɨ ɢɦɩɭɥɶɫɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɦɟɪɭ ɨɛɪɚɡɰɚ 
(ɞɥɢɧɟ) – 50 ɦɦ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢɦɟɧɟɧɧɵɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ 
ɩɪɨɜɨɞɢɬɶ ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ ɞɚɧɧɨɝɨ ɬɢɩɚ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢ ɷɬɨɦ ɪɟɡɭɥɶɬɚ-
ɬɵ ɪɚɫɱɟɬɨɜ ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɢɤ ɞɚɸɬ ɤɚɱɟɫɬɜɟɧɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɫ 
ɷɤɫɩɟɪɢɦɟɧɬɨɦ. 
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ɨɛɥɭɱɟɧɧɨɣ ɦɢɲɟɧɢ ɢ ɚɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɩɪɨɰɟɫɫɚ ɡɚɪɹɞɤɢ. ɉɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚ ɩɨ ɨɰɟɧɤɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɤɬɪɨɧɧɨ-ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɡɚɪɹɞɤɢ ɧɚ 
ɩɪɢɦɟɪɟ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɪɢɫɬɚɥɥɚ ɬɚɧɬɚɥɚɬɚ ɥɢɬɢɹ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɥɟɤɬɪɨɧɧɨɟ ɨɛɥɭɱɟɧɢɟ, ɪɚɫɬɪɨɜɵɣ ɷɥɟɤɬɪɨɧɧɵɣ ɦɢɤɪɨ-
ɫɤɨɩ, ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤ, ɩɪɨɰɟɫɫ ɡɚɪɹɞɤɢ ɞɢɷɥɟɤɬɪɢɤɨɜ, ɦɨɞɟɥɶ ɞɢɧɚɦɢɱɟ-
ɫɤɨɣ ɡɚɪɹɞɤɢ, ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ.  

ESTIMATION OF INJECTED CHARGE FIELD EFFECTS IN FERROELECTRICS  
IRRADIATED BВ AVERAGE ENERGВ ELECTRON BEAMS 

TСО papОr prОsОnts rОsults oП sТmulatТon oП ТnУОctОd cСargО ПТОld ОППОcts Тn ПОrroО-
lОctrТcs at dТagnostТcs аТtС scannТng ОlОctron mТcroscopО tОcСnТquОs. TСО pСвsТ-
comatСОmatТcal modОl Тs basОd on drТПt-dТППusТon approacС аСТcС ТncludОs a Св-
brТd computatТonal scСОmО oП ОlОctron transport Тn tСО ТrradТatОd targОt and an 
algorТtСm oП calculatТon oП dвnamТc cСargТng procОss cСaractОrТstТcs. Data oП a 
computТng ОбpОrТmОnt аОrО proposОd to ОstТmatО oП ОlОctron bОam-ТnducОd 
cСargТng cСaractОrТstТcs on tСО ОбamplО oП lТtСТum tantalatО ПОrroОlОctrТc crвstal. 
 
KОв аords: ОlОctron ТrradТatТon, scannТng ОlОctron mТcroscopО, ПОrroОlОctrТc, 
procОss oП dТОlОctrТc cСargТng, modОl oП dвnamТc cСargТng, computТng ОбpОrТ-
mОnt. 


