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ɍȾɄ 537(072) 
 

 Ɏɢɡɢɤɚ. ɗɥɟɤɬɪɨɦɚɝɧɟɬɢɡɦ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ 
ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ  № 2-31, 2-41, 2-51 / ɫɨɫɬ. ȼ. ɂ. Ʌɟɣɦɚɧ,  
Ɉ. ɘ. Ⱦɟɪɤɚɱɟɜɚ, ȼ. Ɇ. Ɇɚɤɫɢɦɨɜ, Ⱥ. Ʌ. Ⱥɲɤɚɥɭɧɢɧ: ɩɨɞ ɨɛɳ. ɪɟɞ. 
ɩɪɨɮ. ȼ. ɂ. Ʌɟɣɦɚɧɚ; – ɋɉɛ.:ȼɒɌɗ ɋɉɛȽɍɉɌȾ, 2016. – 49 ɫ. 
 

     Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɬɪɟɯ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ ɩɨ ɷɥɟɤɬɪɢɱɟɫɬɜɭ ɫ ɤɪɚɬɤɢɦ ɢɡɥɨɠɟɧɢɟɦ ɬɟɨɪɢɢ ɩɨ ɤɚɠɞɨɣ 
ɪɚɛɨɬɟ. ɉɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɛɚɤɚɥɚɜɪɨɜ ɜɫɟɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ.  
 

     Ɋɟɰɟɧɡɟɧɬ:  ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɮɢɡɢɤɢ ȼɒɌɗ ɋɉɛȽɍɉɌȾ,  ɤɚɧɞ. 
ɮɢɡ.-ɦɚɬ. ɧɚɭɤ  Ɇ. ɇ. ɉɨɥɹɧɫɤɢɣ  
 
ɉɨɞɝɨɬɨɜɥɟɧɨ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɩɟɱɚɬɢ ɤɚɮɟɞɪɨɣ ɮɢɡɢɤɢ ȼɒɌɗ 
ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ № 2  ɨɬ 28.10.2016 ɝ.).                
 
ɍɬɜɟɪɠɞɟɧɨ ɤ ɢɡɞɚɧɢɸ ɦɟɬɨɞɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɟɣ ɂɧɫɬɢɬɭɬɚ ɷɧɟɪɝɟɬɢɤɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ȼɒɌɗ ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ № 3 ɨɬ 11.11. 2016 ɝ.).  
 

Ɋɟɞɚɤɬɨɪ ɢ ɤɨɪɪɟɤɬɨɪ ȼ.Ⱥ. Ȼɚɫɨɜɚ  
Ɍɟɯɧ. ɪɟɞɚɤɬɨɪ Ʌ.ə. Ɍɢɬɨɜɚ.                                         Ɍɟɦɩɥɚɧ 2016 ɝ., ɩɨɡ. 138.  

 

 

ɉɨɞɩ. ɤ ɩɟɱɚɬɢ  13.12.2016  ɝ. Ɏɨɪɦɚɬ 60×84/16. Ȼɭɦɚɝɚ ɬɢɩ № 1.  
ɉɟɱɚɬɶ ɨɮɫɟɬɧɚɹ. Ɉɛɴɟɦ ɩɟɱ. ɥ. 3,0; ɭɱ.-ɢɡɞ. ɥ. 3,0. 

Ɍɢɪɚɠ   50 ɷɤɡ. ɂɡɞ. № 138 . ɐɟɧɚ «ɋ». Ɂɚɤɚɡ №  
 

Ɋɢɡɨɝɪɚɮ ȼɵɫɲɟɣ ɲɤɨɥɵ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, 198095, 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, ɭɥ. ɂɜɚɧɚ ɑɟɪɧɵɯ, 4. 
 

 

 

 

 

 

ɋ  ȼɒɌɗ ɋɉɛȽɍɉɌȾ, 2016 

                                                                              Ʌɟɣɦɚɧ ȼ. ɂ., 2016 
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Ʉɥɚɫɫɢɱɟɫɤɚɹ ɬɟɨɪɢɹ ɩɪɨɜɨɞɢɦɨɫɬɢ ɦɟɬɚɥɥɨɜ 

ɉɪɢ ɫɨɡɞɚɧɢɢ  ɜɧɟɲɧɟɝɨ    ɷɥɟɤ- 

ɬɪɢɱɟɫɤɨɝɨ    ɩɨɥɹ      ɧɚɩɪɹɠɟɧ-  

ɧɨɫɬɶɸ   E  (ɜɤɥɸɱɟɧɢɟ    ɪɚɡɧɨ- 

ɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɤɨɧɰɚɦɢ 
ɩɪɨɜɨɞɧɢɤɚ) ɷɥɟɤɬɪɨɧɵ      ɩɪɢɨ- 

ɛɪɟɬɭɬ     ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ    ɫɤɨ- 

ɪɨɫɬɶ  ɞɜɢɠɟɧɢɹ   ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɞɟɣɫɬɜɢɹ   ɩɨɥɹ.    ȼ    ɪɟɡɭɥɶɬɚɬɟ 
ɜɨɡɧɢɤɚɟɬ   ɧɚɩɪɚɜɥɟɧɧɵɣ  ɩɟɪɟ- 

ɧɨɫ        ɡɚɪɹɞɨɜ – ɷɥɟɤɬɪɢɱɟɫɤɢɣ  
ɬɨɤ.  ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ   ɷɥɟɤ-  

ɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ F = eE   



 

 

4 

 

 

. 

ɡɚɤɨɧ Ɉɦɚ ɜɞɢɮ- 
 ɮɟɪɟɧɰɢɚɥɶɧɨɣ ɮɨɪɦɟ.  
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ɫ   ɪɨɫɬɨɦ       ɬɟɦ- 
ɪɚɬɭɪɵ 

. 

ɥɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɪɢɨɛɪɟɬɚɟɬɫɹ ɷɥɟɤɬɪɨɧɚɦɢ ɡɚ ɜɪɟɦɹ ɦɟɠɞɭ 

ɫɬɨɥɤɧɨɜɟɧɢɹɦɢ ɢɯ ɫ ɢɨɧɚɦɢ ɪɟɲɟɬɤɢ). 
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ɉɨɧɹɬɢɟ ɨ ɡɨɧɧɨɣ ɬɟɨɪɢɢ ɩɪɨɜɨɞɢɦɨɫɬɢ  

ɞɨ ɭɪɨɜɧɹ Ɏɟɪɦɚ. 

ɬɨɝɨ ɱɬɨɛɵ 

ɯɨɞɢɦɨ,ɱɬɨɛɵ 



 

 

7 

 

 ɧɚɱɢɧɚɸɬ  
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ɷɥɟɤɬɪɨɧɧɨɣ  

ɧɵɟ ɭɪɨɜɧɢ-ɞɵɪɤɢ. 

ɞɵɪɨɱɧɨɣ      ɩɪɨ- 

ɜɨɞɢɦɨɫɬɶɸ 

Дɨɧɨɪɧɵɟ ɩɪɢɦɟɫɢ 

Аɤɰɟɩɬɨɪɧɵɟ ɩɪɢɦɟɫɢ 

ɞɢɦɨɫɬɶ. ɇɚ ɪɢɫ. 4 ɩɨɤɚɡɚɧɚ ɡɨɧɧɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɢ ɩɪɢɦɟɫ- 

-ɬɢɩɚ.  
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(11) 

 

 

(11) 

Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɢ ɡɚɞɚɱɢ 

1. Ʉ ɩɪɨɜɨɞɧɢɤɭ ɞɥɢɧɨɣ 20 ɫɦ ɩɪɢɥɨɠɟɧɨ ɧɚɩɪɹɠɟɧɢɟ 10 ȼ. 
ɇɚɣɞɢɬɟ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɷɥɟɤɬɪɨɧɨɜ 
ɜ ɷɬɨɦ ɩɪɨɜɨɞɧɢɤɟ, ɟɫɥɢ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɛɟɝɚ 
ɷɥɟɤɬɪɨɧɨɜ 0,2 ɧɫ. 

2. Ʉɜɚɧɬɨɜɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɱɟɬɵɪɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɹ, ɧɚ 
ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɬɪɢ ɷɥɟɤɬɪɨɧɚ. ɋɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ 
ɡɚɩɨɥɧɟɧɢɣ ɭɪɨɜɧɟɣ ɢɦɟɟɬ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ? ɇɚɪɢɫɭɣɬɟ ɢɯ.  
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2-31 

ɋɈɉɊɈɌɂȼɅȿɇɂə ɆȿɌȺɅɅɈȼ 

ɂ ɉɈɅɍɉɊɈȼɈȾɇɂɄɈȼ 

ɦɨɫɬ ɍɢɬɫɬɨɧɚ  (ɪɢɫ. 1). 

3. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɬɚɥɥɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ 
20 %. ɉɨɱɟɦɭ? ɑɬɨ ɢ ɤɚɤ ɢɡɦɟɧɢɥɨɫɶ ɜ ɦɟɬɚɥɥɟ? 

4. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚ ɭɦɟɧɶɲɢɥɨɫɶ ɩɪɢ 
ɧɚɝɪɟɜɚɧɢɢ ɜ 2 ɪɚɡɚ. ɉɨɱɟɢɭ? ɑɬɨ ɢ ɤɚɤ ɢɡɦɟɧɢɥɨɫɶ ɜ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɟ? 

5. ɂɦɟɸɬɫɹ ɬɪɢ ɜɟɳɟɫɬɜɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɡɨɧɚɦɢ: ɚ) 
ɜɚɥɟɧɬɧɚɹ ɡɨɧɚ ɡɚɩɨɥɧɟɧɚ ɧɚ ɩɨɥɨɜɢɧɭ; ɛ) ɜɚɥɟɧɬɧɚɹ ɡɨɧɚ 
ɩɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɟɧɚ, ɲɢɪɢɧɚ ɡɚɩɪɟɳɟɧɧɨɣ ɡɨɧɵ 0,9 ɷȼ; ɜ) 
ɜɚɥɟɧɬɧɚɹ ɡɨɧɚ ɩɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɟɧɚ, ɲɢɪɢɧɚ ɡɚɩɪɟɳɟɧɧɨɣ 
ɡɨɧɵ 9 ɷȼ. Ʉɚɤ ɢ ɩɨɱɟɦɭ ɢɡɦɟɧɢɬɫɹ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɷɬɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ? 

6. ȼ ɧɟɤɨɬɨɪɨɦ ɩɨɥɭɩɪɨɜɨɞɧɢɤɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɞɵɪɨɤ ɜ ɬɪɢ 
ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɸ ɷɥɟɤɬɪɨɧɨɜ ɩɪɨɜɨɞɢɦɨɫɬɢ. 
Ʉɚɤɚɹ ɩɪɢɦɟɫɶ ɛɵɥɚ ɞɨɛɚɜɥɟɧɚ ɜ ɩɨɥɭɩɪɨɜɨɞɧɢɤ?  
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ɱɚɬɟɥɟɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɦɟɧɹɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɝɚɥɶɜɚɧɨɦɟɬɪɚ. 
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ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

ɢ  2). 

t, R0ɢ ɞɥɢɧɭ 
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. 

Ɍɚɛɥɢɰɚ 1 
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ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ: 
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        ɇɚ ɪɢɫ. 4 ɩɨɤɚɡɚɧ ɩɪɢɧɰɢɩ ɜɵɱɢɫɥɟɧɢɹ  Eg   ɢɡ ɝɪɚɮɢɤɚ 
 

 

 
ɇɚ ɨɫɢ ɨɪɞɢɧɚɬ lnR(T) ɜɵɞɟɥɢɬɶ ɞɜɚ ɧɟɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ 
ɜɟɥɢɱɢɧ lnR1ɢ lnR2  , ɡɚɬɟɦ ɩɪɨɜɟɫɬɢ ɞɜɟ ɩɪɹɦɵ, 
ɩɚɪɚɥɥɟɥɶɧɵɟ ɨɫɢ ɚɛɫɰɢɫɫ 1000/T. ɉɨɫɥɟ ɷɬɨɝɨ ɧɚ ɨɫɢ 
ɚɛɫɰɢɫɫ 1000/T  ɬɚɤɠɟ ɩɪɨɜɟɫɬɢ ɞɜɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɥɢɧɢɢ ɞɨ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɩɪɹɦɨɣ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɡ Ɍɚɛɥɢɰɵ 1, 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ. Ɉɩɪɟɞɟɥɢɜ ɪɚɡɧɢɰɭ (lnR1 – lnR2) ɢ 
(1000/T2 - 1000/T1) ɜ ɬɨɱɤɚɯ 1 ɢ 2 ɧɚ ɪɢɫ. 4 ɜɵɱɢɫɥɢɬɶ 
ɡɧɚɱɟɧɢɟ   ɩɨ ɮɨɪɦɭɥɟ (4). 
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, ɢ 

ɪɚɜɧɨ- 

ɞɟɣɫɬɜɭɸɳɚɹ 
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 ɤɨ –10
-22

 ɷȼ (1ɷȼ=1.6 10-19
 Ⱦɠ). 



 

 

19 

 

ɷɧɟɪɝɢɟɣ Ɏɟɪɦɢ 

εɎ. 

A = 0 – Wmax = W0 - εɎ. 

 

ɛɨɥɶɲɟ 

Ȼɨɥɶɰɦɚɧɚ: 

. 
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3ɛ). 

ɧɵɦ ɫɱɢɬɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, 
ɩɪɢ   ɤɨɬɨɪɨɦ   ɧɚ    ɚɧɨɞɟ    ɩɨɥɨɠɢɬɟɥɶɧɵɣ           ɩɨɬɟɧɰɢɚɥ 
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ȼɫɟ ɷɥɟɤɬɪɨɧɵ 

ɜɨɡɜɪɚɳɚɸɬɫɹ 

ɧɚ ɤɚɬɨɞ 

 

ɆɄ-ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤ- 

ɬɪɨɧɨɜ ɞɢɫɬɢɝɚɸɳɢɯ 

ɚɧɨɞɚ ɡɚ 1 ɫ, 
ɄɊ – ɜɨɡɜɪɚɳɟɧɧɵɯ ɧɚ 
ɚɧɨɞ 

 

             Ɋɢɫ. 4 

 

ȼɫɟ ɷɥɟɤɬɪɨɧɵ  
ɞɨɫɬɢɝɚɸɬ ɚɧɨɞɚ 
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ɉɪɢɬɹɝɢɜɚɸɬɫɹ ɤ ɚɧɨɞɭ ɢ ɱɚɫɬɶ ɷɥɟɤɬɪɨɧɨɜ ɧɚɱɢɧɚɟɬ ɭɯɨɞɢɬɶ ɢɡ 

ɨɛɥɚɤɨ    ɩɨɥɧɨɫɬɶɸ    ɪɚɫɫɚɫɵɜɚɟɬɫɹ,     ɢ   ɜɫɟ  ɜɵɥɟɬɟɜɲɢɟ   ɢɡ 

ɤɚɬɨɞɚ ɷɥɟɤɬɪɨɧɵ ɞɨɫɬɢɝɚɸɬ ɚɧɨɞɚ ( ɪɢɫ. 4ɜ ). 
 

-  ɷɚɤɨɧ ɬɪɟɯ ɜɬɨɪɵɯ 

ɮɨɪɦɭɥɚ: 
, 
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ɢɡɨ- 

ɬɭ ɜɵɯɨɞɚ. ȼ ɡɚɤɥɸɱɟɧɢɟ  -  ɧɟɫ- 

ɤɨɥɶɤɨ ɫɥɨɜ ɨ ɩɪɢɦɟɧɟɧɢɢ ɞɢɨɞɚ. 

ɬɪɢɨɞ-   ɨɧ 

Ɋɢɫ. 5 
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ɞɢɨɞɚ. 

ɬɨɞɚ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɪɚɛɨɬɭ ɜɵɯɨɞɚ ɷɥɟɤɬɪɨɧɨɜ ɢɡ ɤɚɬɨɞɚ? 



 

 

25 

 



 

 

26 

 

 

ɩɨ ɡɚɤɨɧɭ Ɉɦɚ R = UH/IH. Ɂɧɚ- 

ɧɚɟɬɫɹ ɨɬ 3 ȼ ɞɨ 5 ȼ ɱɟɪɟɡ 0,2 ȼ. (Ȼɨɥɟɟ ɬɨɱɧɵɟ ɭɤɚɡɚɧɢɹ   ɫɦɨɬ- 
 

ɠɞɚɬɶ, ɩɨɤɚ ɧɚɝɪɟɟɬɫɹ ɤɚɬɨɞ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɪɟɤɪɚɳɟɧɢɸ 

0,2 – 0,25 ȼ   ɢ  ɩɨɜɬɨɪɢɬɶ 

ɂɡɦɟɪɟɧɢɹ ɩɨɜɬɨɪɹɬɶ, ɩɨɤɚ ɬɨɤ   ɧɟ    ɩɪɟɜɵɫɢɬ 

t
o
C 
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Ɍɚɛɥɢɰɚ 1 

№ 

№ 

UA =        B 

UA IH IA R 

Ɉɦ 

t 
ɨɋ 

T 

Ʉ ɞɟɥ ȼ ɞɟɥ Ⱥ ɞɟɥ ɦɤȺ 

1 

2 

3 

. 

. 

. 

. 

         

 

ɩɪɢ ɦɟɧɶɲɟɦ – ɨɤɨɥɨ 60%. 
ɜɧɚɱɚɥɟ 
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Офɨрɦɥеɧие рɚɛɨты 

ɉɨ ɢɡɦɟɪɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚɧɚɤɚɥɚ 

(ɬɚɛ.  2) 

 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɝɨ ɡɚɞɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ (ɬɚɛ.  2). 
 ɂɡ ɮɨɪɦɭɥɵ Ɋɢɱɚɪɞɫɨɧɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɬɨɤ ɧɚɫɵɳɟɧɢɹ  

Ɉɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬɵ 
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ɬɚɛ.  3. 

     ɉɨ ɞɚɧɧɵɦ  ɬɚɛ.  3 ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ,  ɤɚɤ ɧɚ ɪɢɫ. 2. 
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ɉɨ ɧɚɧɟɫɟɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɬɨɱɤɚɦ ɧɚ ɪɢɫ. 2 

ɩɪɨɜɨɞɢɬɫɹ ɭɫɪɟɞɧɟɧɧɚɹ ɩɪɹɦɚɹ. (Ɍɨɱɤɢ ɦɨɝɭɬ ɛɵɬɶ ɥɸɛɵɟ: 

ɤɪɭɠɨɱɤɢ, ɤɪɟɫɬɢɤɢ, ɪɨɦɛɢɤɢ ɢ ɬ. ɞ.) Ɂɚɬɟɦ ɫɬɪɨɢɬɫɹ 

ɬɪɟɭɝɨɥɶɧɢɤ LMN ɤɚɤ ɧɚ ɪɢɫ.2.  ɋ ɭɱɟɬɨɦ ɦɚɫɲɬɚɛɨɜ ɨɫɢ 

ɨɪɞɢɧɚɬ ln(IHAC/(10
-3

T)
2) ɢ ɨɫɢ ɚɛɫɰɢɫɫ 104

/T  ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɜɟɥɢɱɢɧɵ ɨɬɪɟɡɤɨɜ LM  ɢ  MN. 

       Ɋɚɛɨɬɚ ɜɵɯɨɞɚ ɷɥɟɤɬɪɨɧɨɜ ɢɡ ɦɟɬɚɥɥɚ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɜ 

ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɨɞɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

A=ͳͲ4𝑘 ∙ ܯܮܰܯ  , 
 

ɝɞɟ k – ɩɨɫɬɨɹɧɧɚɹ Ȼɨɥɶɰɦɚɧɚ (k = 1,38 10
23

 Ⱦɠ/K).ɉɪɢ 

ɜɜɟɞɟɧɢɢ ɞɚɧɧɵɯ MN   ɢ  LM  ɪɚɛɨɬɚ ɜɵɯɨɞɚА ɩɨɥɭɱɚɟɬɫɹ ɜ Ⱦɠ.  

Ɂɚɬɟɦ ɡɧɚɱɟɧɢɟ ɪɚɛɨɬɵ ɜɵɯɨɞɚ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɷȼ. ɉɪɢɱɟɦ  

1 ɷȼ = 1.6 10-19
 Ⱦɠ. 
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     ɌȿɆȺ  2-5. ɆȺȽɇɂɌɇɈȿ ɉɈɅȿ 

Ɍɥ = ɇ/Ⱥ·ɦ 
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ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɟɝɨ ɫɩɢɧɨɦ (ɜɪɚɳɟɧɢɟɦ ɷɥɟɤɬɪɨɧɚ ɜɨɤɪɭɝ ɫɜɨɟɣ 

ɨɫɢ). ɀɞɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɟɳɟɫɬɜ ɦɨɦɟɧɬɵ ɪɚɡɥɢɱɧɵɯ ɦɨɥɟɤɭɥ ɧɚ- 



 

 

34 

 

ɮɨɪɦɭɥɟ: 

(ȼɛ).  ȼɛ = Ɍɥ·ɦ2
 . 
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H: 

: 
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ɤɢɦ ɷɥɟɦɟɧɬɨɦ, ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɨ- 
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 ɪɟɡ ɤɨɧɬɭɪ ɜ ɧɟɦ ɜɨɡɧɢɤɧɟɬ ɗȾɋ ɢ ɩɨɬɟɱɟɬ ɢɧɞɭɤɰɢɨɧɧɵɣ ɬɨɟ. ɉɨ 

 

, 
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ɅȺȻɈɊȺɌɈɊɇȺə ɊȺȻɈɌȺ № 2-51 

 

ɂɋɋɅȿȾɈȼȺɇɂȿ əȼɅȿɇɂə ɗɅȿɄɌɊɈɆȺȽɇɂɌɇɈɃ 
ɂɇȾɍɄɐɂɂ 

ɤɨɧɬɭɪɚ, ɬ. ɟ. 

   Ɏɨɪɦɭɥɚ (10)  ɜɵɪɚɠɚɟɬ  ɡɚɤɨɧ  ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ     ɢɧɞɭɤɰɢɢ 

Цɟɥɶ ɪɚɛɨɬɵ. ɉɪɨɜɟɪɤɚ ɡɚɤɨɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ Ɏɚɪɚ- 

Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɢ ɦɟɬɨɞɢɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ. 
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ɩɪɢɦɟɬ ɜɢɞ: 
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ɪɟɞɟɥɹɬɶ ɨɞɢɧ ɪɚɡ ɩɨ ɬɟɦ ɞɚɧɧɵɦ, ɜ ɤɨɬɨɪɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɝɚ- 

ɡɢɧɚ ɦɟɧɶɲɟ. 
4. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

q = f(Rk) ɢ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɨɬɨɤɚ ɫɨɥɟɧɨɢɞɚ Ɏɫ. 

ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɡɚɧɟɫɬɢ ɜ ɬɚɛɥ. 2. 
5. ȼɵɱɢɫɥɢɬɶ ɫɪɟɞɧɸɸ ɜɟɥɢɱɢɧɭ ɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ ȼ ɦɚɝ- 

ɧɢɬɧɨɝɨ ɩɨɥɹ ɫɨɥɟɧɨɢɞɚ. Ⱦɥɹ ɷɬɨɝɨ ɢɡɦɟɪɢɬɶ ɞɢɚɦɟɬɪ ɫɨɥɟɧɨɢɞɚ d ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɩɥɨɳɚɞɶ ɟɝɨ ɫɟɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ S = d2/4. 

 

    Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ. 
1. Ɂɢɫɦɚɧ Ƚ. Ⱥ., Ɍɨɞɟɫ Ɉ. Ɇ. Ʉɭɪɫ ɨɛɳɟɣ ɮɢɡɢɤɢ. ɑɚɫɬɶ 2. –M.:  

      ɇɚɭɤɚ, 1972. 250 ɫ. 
2. ɂɪɨɞɨɜ ɂ. ȿ. Ɉɫɧɨɜɧɵɟ ɡɚɤɨɧɵ ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ. –Ɇ.: 

ȼɵɫɲɚɹ ɲɤɨɥɚ, 1983. 320 ɫ. 
3. Ȼɨɪɨɜɨɣ ȿ. ɂ., Ɏɢɧɤɟɥɶɲɬɟɣɧ ɗ. Ȼ., ɏɨɪɭɜɢɦɨɜ Ⱥ. ɇ. Ɂɚɤɨɧɵ 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ. –Ɇ.: ɇɚɭɤɚ, 1970. 330 ɫ. 
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ɍɱɟɛɧɨɟ ɢɡɞɚɧɢɟ 

 

ȼɚɥɟɪɢɣ ɂɜɚɧɨɜɢɱ Ʌɟɣɦɚɧ,  
Ɉɥɶɝɚ ɘɪɶɟɜɧɚ Ⱦɟɪɤɚɱɟɜɚ, 

 ȼɥɚɞɢɦɢɪ Ɇɢɯɚɣɥɨɜɢɱ Ɇɚɤɫɢɦɨɜ,  
Ⱥɥɟɤɫɚɧɞɪ Ʌɟɨɧɢɞɨɜɢɱ Ⱥɲɤɚɥɭɧɢɧ 

 

 

 

 

 

ɎɂɁɂɄȺ 

ɗɅȿɄɌɊɈɆȺȽɇȿɌɂɁɆ 

 

ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ 
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