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ɞɪɭ ɨɬ ɞɪɭɝɚ ɡɨɧɚɯ ɧɚ ɥɢɧɟɣɧɵɯ ɫɬɚɞɢɹɯ (ɪɢɫ. γ ɛΨ. ɉɪɢ ɷɬɨɦ ɧɚ ɩɥɨɳɚɞɤɟ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥ ɡɚ ɮɪɨɧɬɨɦ 

ɧɚɯɨɞɢɬɫɹ ɜ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (ȼ1λ'Ψ, ɚ ɦɚɬɟɪɢɚɥ ɩɟɪɟɞ ɮɪɨɧɬɨɦ - ɜ ɢɫɯɨɞɧɨɦ, 

ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ (ȼβΨ (ɪɢɫ. 1 ɛΨ. ɉɨ ɦɟɪɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɡɨɧɵ ɥɨɤɚɥɢɡɚɰɢɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ 

ɨɛɪɚɡɰɚ ɫɨ ɫɤɨɪɨɫɬɹɦɢ з 10-η ɦ/ɫ. Ɏɪɨɧɬ ɡɨɧ ɥɨɤɚɥɢɡɚɰɢɢ ɧɚɤɥɨɧɟɧ ɩɨɞ ɭɝɥɨɦ θ0ɨ ɤ ɨɫɢ ɪɚɫɬɹɠɟɧɢɹ, ɱɬɨ 

ɛɥɢɡɤɨ ɤ ɨɪɢɟɧɬɚɰɢɢ ɝɚɛɢɬɭɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɦɚɪɬɟɧɫɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɜ ɨɛɪɚɡɰɚɯ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 

ɨɪɢɟɧɬɚɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɜɟɞɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ  ɩɥɨɳɚɞɤɟ ɬɟɤɭɱɟɫɬɢ ɢ ɥɢɧɟɣɧɵɦ ɫɬɚɞɢɹɦ 

ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɧɢɤɟɥɢɞɚ ɬɢɬɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɜɢɠɟɧɢɟ ɮɪɨɧɬɨɜ ɞɟɮɨɪɦɚɰɢɢ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɮɚɡɨɜɵɦ ɩɪɟɜɪɚɳɟɧɢɟɦ.  
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ȼɫɺ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦ ɫɬɚɧɨɜɢɬɫɹ ɜɨɩɪɨɫ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ ɫ ɰɟɥɶɸ 

ɩɨɥɭɱɟɧɢɹ ɝɨɪɸɱɟɝɨ ɝɚɡɚ ɢ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ Д1Ж. ɉɪɢ ɷɬɨɦ ɨɞɧɨɣ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 

ɬɟɯɧɨɥɨɝɢɹ ɧɚɝɪɟɜɚ ɩɥɚɫɬɨɜ ɩɨɪɨɞɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɡɟɦɥɺɣ Дβ, γЖ. 

Ɍɚɤɨɣ ɫɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨɡɜɨɥɹɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɧɢɦɚɬɶ ɩɨɪɨɞɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, 

ɱɬɨ ɞɨɥɠɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ. ȼ Д1Ж ɞɢɧɚɦɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ 

ɨɫɧɨɜɟ ɞɜɭɯ- ɢ ɬɪɟɯɦɟɪɧɵɯ ɡɚɞɚɱ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫ ɷɮɮɟɤɬɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɡɚɜɢɫɹɳɢɦɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɱɚɫɬɨɬɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. ȼ ДβЖ ɩɪɟɞɥɨɠɟɧɚ ɦɨɞɟɥɶ ɪɚɡɥɨɠɟɧɢɹ ɫɥɚɧɰɟɜ, 

ɭɱɢɬɵɜɚɸɳɚɹ ɫɥɨɠɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ.  ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ ɧɚɝɪɟɜɚ 

ɫɥɚɧɰɟɜɨɝɨ ɩɥɚɫɬɚ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɨɬɜɨɞɚ, ɯɢɦɢɱɟɫɤɢɯ 

ɩɪɟɜɪɚɳɟɧɢɣ, ɢ, ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɹɜɥɟɧɢɣ ɮɢɥɶɬɪɚɰɢɢ ɝɚɡɚ ɜ ɩɥɚɫɬɟ. 

ɋɥɚɧɟɰ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɩɨɪɢɫɬɵɦ ɬɜɺɪɞɵɦ ɜɟɳɟɫɬɜɨɦ, ɩɨɪɵ ɜ ɤɨɬɨɪɨɦ ɡɚɩɨɥɧɟɧɵ ɝɚɡɨɦ. ȼ ɫɥɚɧɰɟ 

ɧɚɯɨɞɹɬɫɹ ɧɚɝɪɟɜɚɸɳɢɟ  ɷɥɟɤɬɪɨɞɵ ɜ ɜɢɞɟ ɫɬɟɪɠɧɟɣ.    

ɍɱɢɬɵɜɚɹ ɚɧɢɡɨɬɪɨɩɢɸ ɫɜɨɣɫɬɜ ɩɨɪɨɞɵ, ɩɥɚɫɬ ɦɨɞɟɥɢɪɭɟɦ ɩɥɨɫɤɨɫɬɶɸ, ɜ ɤɨɬɨɪɨɣ ɪɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɟɞɟɥɟɧɵ ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɚ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ L  ɩɪɢɧɢɦɚɟɬɫɹ ɦɧɨɝɨ ɛɨɥɶɲɢɦ ɢɯ 

ɪɚɞɢɭɫɨɜ (ɞɚɥɟɟ ɜɟɡɞɟ ɩɪɢɧɢɦɚɟɬɫɹ 5.0L ɦΨ.  

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɞɥɹ ɬɜɺɪɞɨɣ ɮɚɡɵ ɢɦɟɟɬ ɜɢɞ 
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,         (1Ψ 
ɝɞɟ SSS ɫT ,,  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɦɩɟɪɚɬɭɪɚ, ɬɟɩɥɨɺɦɤɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɬɜɺɪɞɨɣ ɮɚɡɵ, t  – ɜɪɟɦɹ, yx,  – 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵν s  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɜɺɪɞɨɣ ɮɚɡɵ, 1W  – ɫɬɨɤ ɬɟɩɥɚ, 

ɫɜɹɡɚɧɧɵɣ ɫ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɟɣ, s  – ɢɫɬɨɱɧɢɤ ɬɟɩɥɚ, ɫɜɹɡɚɧɧɵɣ ɫ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɩɨɥɹ ɧɚ ɬɜɺɪɞɭɸ ɮɚɡɭ, T  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɝɚɡɨɦ ɢ ɬɜɺɪɞɨɣ ɮɚɡɨɣ,   – ɩɨɪɢɫɬɨɫɬɶ, 

gT  – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ. 

ȼ ɬɜɟɪɞɨɣ ɮɚɡɟ 
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ɝɞɟ PS – ɞɨɥɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɟɪɜɢɱɧɨɣ ɪɟɚɤɰɢɢ ɪɚɡɥɨɠɟɧɢɹ, 11, Ek  – ɩɪɟɞɷɤɫɩɨɧɟɧɬ ɢ ɷɧɟɪɝɢɹ 

ɚɤɬɢɜɚɰɢɢ ɞɥɹ ɷɬɨɣ ɪɟɚɤɰɢɢ, m  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɨɨɛɦɟɧɚ ɦɟɠɞɭ ɮɚɡɚɦɢ. 

ɍɪɚɜɧɟɧɢɟ ɩɟɪɟɧɨɫɚ ɬɟɩɥɚ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ ɢɦɟɟɬ ɜɢɞ 
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,                 (βΨ 

ɝɞɟ ggg ɫT ,,  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɦɩɟɪɚɬɭɪɚ, ɬɟɩɥɨɺɦɤɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚν s  – ɢɫɬɨɱɧɢɤ ɬɟɩɥɚ, 
ɫɜɹɡɚɧɧɵɣ ɫ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɚ ɝɚɡ.  

 PgPS
mPg W

dt

d








2
             (γΨ 



XI ɆȿɀȾɍɇȺɊɈȾɇȺə ɄɈɇɎȿɊȿɇɐɂə ɋɌɍȾȿɇɌɈȼ ɂ ɆɈɅɈȾɕɏ ɍɑȿɇɕɏ 

«ɉȿɊɋɉȿɄɌɂȼɕ ɊȺɁȼɂɌɂə ɎɍɇȾȺɆȿɇɌȺɅɖɇɕɏ ɇȺɍɄ»                                                          143 

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

ɝɞɟ 
y

V
x

V
tdt

d
yx 











............

, yx VV ,  – ɤɨɦɩɨɧɟɧɬɵ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ ɝɚɡɚ.  
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Ɉɛɨɡɧɚɱɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵ ɩɪɟɞɵɞɭɳɟɦɭ.  

ɋɤɨɪɨɫɬɶ ɝɚɡɚ ɧɚɯɨɞɢɥɚɫɶ ɢɡ ɡɚɤɨɧɚ Ⱦɚɪɫɢ. 

Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɬɟɩɟɧɢ ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɜ 

ɬɜɟɪɞɨɣ ɢ ɝɚɡɨɜɨɣ ɮɚɡɚɯ ɩɨ ɦɟɪɟ ɧɚɝɪɟɜɚ ɨɛɥɚɫɬɢ. 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Дβ, ζЖμ 

2001s  ɤɝ/ɦγν 6.0g  ɤɝ/ɦγ, 20T  ȼɬ/(ɦβāɄΨ, 3000 T Ʉ, 4
1 108 E  Ⱦɠ/ɦɨɥɶν 4

2 109 E  

Ⱦɠ/ɦɨɥɶ, 9
1 106 Q  Ⱦɠ/ɤɝ, 5

2 103 Q  Ⱦɠ/ɤɝ, 301   Ɏ/ɦ, 1.02   Ɏ/ɦ, 3
1 105   ɋɦ, 

7
1 101   ɋɦ, 101 tg , 1.02 tg , 11

21 105  kk , 02.0g  ȼ/(ɦāKΨ, 2s  ȼ/(ɦāKΨ,  

01.00 pg . 
Ɂɚɞɚɱɚ ɪɟɲɟɧɚ ɱɢɫɥɟɧɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɹɜɧɨɣ ɫɯɟɦɵ ɪɚɫɳɟɩɥɟɧɢɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ. ɉɪɟɞɫɬɚɜɢɦ 

ɧɟɤɨɬɨɪɵɟ ɱɢɫɥɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɱɚɫɬɧɵɯ ɜɚɪɢɚɧɬɨɜ ɦɨɞɟɥɢ. 

 

 

1. ɏɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɧɟɬ. ɋɤɨɪɨɫɬɶ ɝɚɡɚ, ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɩɨɪɚɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɪɚɞɢɟɧɬɨɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɷɥɟɤɬɪɨɞɨɜ. ɉɪɢɦɟɪ ɬɢɩɢɱɧɨɝɨ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ ɝɚɡɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 1. ɇɚ ɪɢɫ. 

β ɩɨɤɚɡɚɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɦɭ ɞɜɭɦɟɪɧɨɟ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ. ȼɫɥɟɞɫɬɜɢɟ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɧɚɝɪɟɜɚ 

ɩɨɥɟ ɫɤɨɪɨɫɬɟɣ ɨɤɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ ɫɢɦɦɟɬɪɢɱɧɵɦ, ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɟɧɢɟ ɩɨɪɢɫɬɨɫɬɢ ɞɟɥɚɟɬ ɩɪɨɰɟɫɫ 

Ɋɢɫ. γ.Ⱦɢɧɚɦɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ (ɚ) ɢ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ (ɛ) ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɷɥɟɤɬɪɨɞɚ 
ĳ=20000ȼ, П=10ɤȽɰ 
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ɬɟɱɟɧɢɹ ɝɚɡɚ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɦ. 

β. ɉɪɢ ɭɱɟɬɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɮɢɡɢɱɟɫɤɚɹ ɤɚɪɬɢɧɚ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɥɨɠɧɹɟɬɫɹ. ɉɨɹɜɥɹɸɬɫɹ 

ɤɪɢɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɪɟɚɤɰɢɣ, ɢ ɞɚɜɥɟɧɢɟ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨ ɢ ɨɬ 

ɫɤɨɪɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ, ɨɛɥɚɞɚɸɳɢɯ ɫɜɨɣɫɬɜɚɦɢ, ɨɬɥɢɱɧɵɦɢ ɨɬ ɫɜɨɣɫɬɜ ɢɫɯɨɞɧɵɯ 

ɜɟɳɟɫɬɜ (ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɢɧɵɦ ɭɞɟɥɶɧɵɦ ɨɛɴɟɦɨɦΨ.  
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ОХОМЭrШЧs sЩООН аОrО ТЧЯОsЭТРКЭОН Лв К δКЧРЦЮТr НШЮЛХО ЩrШЛО. TСО РШКХ аКs ЭШ ПТЧН ШЮЭ ЭСО НОЩОЧНОЧМО ЛОЭаООЧ 
НТППОrОЧЭ НОЩШsТЭТШЧ ЦШНОs КЧН RF-ЦКРЧОЭrШЧ ЩХКsЦК ЩКrКЦОЭОrs.  
 

ɉɪɨɛɥɟɦɚ ɧɚɧɟɫɟɧɢɹ ɛɢɨɫɨɜɦɟɫɬɢɦɵɯ ɩɨɤɪɵɬɢɣ ɧɚ ɪɚɡɥɢɱɧɵɟ ɢɦɩɥɚɧɬɚɬɵ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ 

ɩɪɢɧɢɦɚɟɬ ɜɫɟ ɛɨɥɟɟ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɫɬɚɧɨɜɢɬɫɹ ɨɞɧɢɦ ɢɡ ɨɩɪɟɞɟɥɹɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 

ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ. Ɋɚɡɥɢɱɧɵɟ ɛɢɨɦɚɬɟɪɢɚɥɵ ɩɪɢɡɜɚɧɵ ɜɨɫɩɨɥɧɹɬɶ ɭɬɪɚɱɟɧɧɵɟ ɮɭɧɤɰɢɢ ɨɪɝɚɧɢɡɦɚ. ȼ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɢɦɩɥɚɧɬɚɬɵ ɢɦɟɸɬ ɛɢɨɫɨɜɦɟɫɬɢɦɨɟ ɩɨɤɪɵɬɢɟ, ɤɨɬɨɪɨɟ ɭɥɭɱɲɚɟɬ ɢɯ 
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