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ɫɬɭɞɟɧɬ 1 ɤɭɪɫɭ, ɝɪɭɩɚ Ʉȱ-11, ɧɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɿɧɫɬɢɬɭɬ ɚɜɬɨɦɚɬɢɤɢ, ɤɿɛɟɪɧɟɬɢɤɢ ɬɚ 
ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ 

ɇɚɭɤɨɜɿ ɤɟɪɿɜɧɢɤɢ – ɤ.ɩɟɞ.ɧ., ɞɨɰɟɧɬ Ⱥ. ȼ. Ɋɢɛɚɥɤɨ, 

ɫɬɚɪɲɢɣ ɜɢɤɥɚɞɚɱ Ɉ. Ɉ. Ʌɟɛɟɞɶ 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɦ. Ɋɿɜɧɟ, ɍɤɪɚʀɧɚ 
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 : ɩɪɢɩɥɢɜɧɟ ɬɟɪɬɹ, ɞɨɛɨɜɟ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ, ɜɿɞɞɚɥɟɧɧɹ Ɇɿɫɹɰɹ ɜɿɞ Ɂɟɦɥɿ. 
 

        

       .    

     - . 

 : ɩɪɢɥɢɜɧɨɟ ɬɪɟɧɢɟ, ɫɭɬɨɱɧɨɟ ɜɪɚɳɟɧɢɟ Ɂɟɦɥɢ, ɭɞɚɥɟɧɢɟ Ʌɭɧɵ ɨɬ Ɂɟɦɥɢ. 

 

The theoretical model of angular velocity change of the Earth’s daily rotation due to tidal 

friction by the Moon is shown. The forecast based on proposed model of the evolution of the 

Earth-Moon system is given. 

Keywords: tidal friction, daily rotation of the Earth, the distance of the Moon from Earth. 

 

. Єɞɢɧɢɣ ɩɪɢɪɨɞɧɢɣ ɫɭɩɭɬɧɢɤ ɧɚɲɨʀ ɩɥɚɧɟɬɢ – Ɇɿɫɹɰɶ –  ɧɟɜɩɢɧɧɨ ɜɿɞɞɚɥɹєɬɶɫɹ 

ɜɿɞ Ɂɟɦɥɿ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɥɚɡɟɪɧɨʀ ɥɨɤɚɰɿʀ ɬɚ ɿɧɲɢɯ ɡɚɫɨɛɿɜ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚɪɚɡ ɪɚɞɿɚɥɶɧɚ 
ɲɜɢɞɤɿɫɬɶ ɜɿɞɞɚɥɟɧɧɹ Ɇɿɫɹɰɹ ɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɤɭ 3,78 ɫɦ/ɪɿɤ [1-4]. ɉɪɢɱɢɧɨɸ ɰɶɨɝɨ 

ɜɿɞɞɚɥɟɧɧɹ є ɩɪɢɩɥɢɜɧɟ ɬɟɪɬɹ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɹɤɨɝɨ ɱɚɫɬɢɧɚ ɦɟɯɚɧɿɱɧɨʀ ɟɧɟɪɝɿʀ ɫɢɫɬɟɦɢ Ɂɟɦɥɹ –

Ɇɿɫɹɰɶ ɜɟɫɶ ɱɚɫ ɪɨɡɫɿɸєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɬɟɩɥɚ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɫɬɭɩɨɜɨɝɨ ɡɦɟɧɲɟɧɧɹ ɹɤ 

ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɧɚɜɤɨɥɨ ɫɜɨєʀ ɨɫɿ, ɬɚɤ ɿ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ 

Ɇɿɫɹɰɹ ɧɚɜɤɨɥɨ Ɂɟɦɥɿ. Ʉɭɬɨɜɚ ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ Ɇɿɫɹɰɹ ɧɚɜɤɨɥɨ ɜɥɚɫɧɨʀ ɨɫɿ ɧɚ ɫɭɱɚɫɧɭ 

ɟɩɨɯɭ ɜɠɟ ɧɟ ɡɦɿɧɸєɬɶɫɹ, ɨɫɤɿɥɶɤɢ ɡɚɪɚɡ ɜɿɧ ɜɟɫɶ ɱɚɫ ɩɨɜɟɪɧɭɬɢɣ ɞɨ Ɂɟɦɥɿ ɥɢɲɟ ɨɞɧɿєɸ 

ɫɬɨɪɨɧɨɸ. 

  . əɤ ɫɜɿɞɱɚɬɶ ɲɚɪɢ ɪɨɫɬɭ ɜɢɤɨɩɧɢɯ ɤɨɪɚɥɿɜ, ɞɜɨɫɬɭɥɤɨɜɢɯ 

ɦɨɥɸɫɤɿɜ ɬɚ ɜɨɞɨɪɨɫɬɟɣ, 2,6 ɦɥɪɞ ɪɨɤɿɜ ɬɨɦɭ ɡɟɦɧɚ ɞɨɛɚ ɬɪɢɜɚɥɚ ɜɫɶɨɝɨ 8,4 ɝɨɞɢɧɢ, ɚ ɫɟɪɟɞɧɹ 

ɜɿɞɫɬɚɧɶ ɜɿɞ Ɂɟɦɥɿ ɞɨ Ɇɿɫɹɰɹ ɧɚ ɬɭ ɟɩɨɯɭ, ɡɝɿɞɧɨ ɪɨɡɪɚɯɭɧɤɿɜ ɜɱɟɧɢɯ, ɫɬɚɧɨɜɢɥɚ 23,2 ɡɟɦɧɢɯ 

ɪɚɞɿɭɫɚ. ɍ ɛɿɥɶɲ ɛɥɢɡɶɤɢɣ ɞɨ ɧɚɫ ɱɚɫ, ɤɨɥɢ Ɇɿɫɹɰɶ ɛɭɜ ɜɿɞɞɚɥɟɧɢɣ ɜɿɞ Ɂɟɦɥɿ ɧɚ 50 ɡɟɦɧɢɯ 

ɪɚɞɿɭɫɿɜ, ɬɪɢɜɚɥɿɫɬɶ ɡɟɦɧɨʀ ɞɨɛɢ ɞɨɪɿɜɧɸɜɚɥɚ 22,4 ɝɨɞɢɧɢ [4]. 

Ɏɚɤɬ ɫɩɨɜɿɥɶɧɟɧɧɹ ɞɨɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ ɧɚɲɨʀ ɩɥɚɧɟɬɢ ɛɭɜ ɩɟɪɟɞɛɚɱɟɧɢɣ ɳɟ ɭ 1695 ɪɨɰɿ 
ȿɞɦɭɧɞɨɦ Ƚɚɥɥɟєɦ, ɹɤɢɣ ɡɚɭɜɚɠɢɜ, ɳɨ ɡɚɩɢɫɢ ɛɿɥɶɲ ɪɚɧɧɿɯ ɥɿɬɨɩɢɫɿɜ ɩɪɨ ɱɚɫ ɿ ɦɿɫɰɹ 

ɫɨɧɹɱɧɢɯ ɡɚɬɟɦɧɟɧɶ ɧɟ ɡɛɿɝɚɥɢɫɹ ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ. Ɉɞɧɟ ɡ ɬɚɤɢɯ ɡɚɬɟɦɧɟɧɶ ɜɿɞɛɭɥɨɫɹ ɭ 

ȼɚɜɢɥɨɧɿ 15 ɤɜɿɬɧɹ 136 ɪɨɤɭ ɞɨ ɧɚɲɨʀ ɟɪɢ ɬɚ ɛɭɥɨ ɨɩɢɫɚɧɨ ɞɭɠɟ ɞɟɬɚɥɶɧɨ. ȼɨɧɨ ɩɨɱɚɥɨɫɹ 

ɭɫɶɨɝɨ ɱɟɪɟɡ ɞɟɤɿɥɶɤɚ ɯɜɢɥɢɧ ɩɿɫɥɹ ɫɯɨɞɭ ɋɨɧɰɹ, ɳɨ ɞɨɡɜɨɥɹє ɞɨɫɢɬɶ ɬɨɱɧɨ ɪɨɡɪɚɯɭɜɚɬɢ 
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Ɋɢɫɭɧɨɤ. Ɂɚɯɨɩɥɟɧɧɹ Ɂɟɦɥɟɸ ɩɪɢɩɥɢɜɧɢɯ 

ɝɨɪɛɿɜ ɭɧɚɫɥɿɞɨɤ ɬɟɪɬɹ. 

ɩɨɥɨɠɟɧɧɹ Ɇɿɫɹɰɹ ɬɚ ɋɨɧɰɹ. əɤɳɨ ɡɞɿɣɫɧɸɜɚɬɢ ɬɚɤɿ ɪɨɡɪɚɯɭɧɤɢ, ɜɜɚɠɚɸɱɢ ɤɭɬɨɜɭ 

ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɧɟɡɦɿɧɧɨɸ, ɬɨ ɜɢɹɜɢɬɶɫɹ, ɳɨ ɜ ɭɤɚɡɚɧɢɣ ɞɟɧɶ ɞɿɣɫɧɨ ɩɨɜɢɧɧɨ 

ɛɭɥɨ ɛ ɜɿɞɛɭɬɢɫɹ ɡɚɬɟɦɧɟɧɧɹ, ɚɥɟ ɫɩɨɫɬɟɪɿɝɚɬɢɫɹ ɜɨɧɨ ɦɨɝɥɨ ɧɟ ɭ ȼɚɜɢɥɨɧɿ, ɚ ɭ ɫɦɭɡɿ, ɳɨ 

ɡɧɚɯɨɞɢɬɶɫɹ ɩɪɢɛɥɢɡɧɨ ɧɚ 60
○
 ɡɚɯɿɞɧɿɲɟ. ɐɟ ɨɡɧɚɱɚє, ɳɨ ɩɨɧɚɞ 2000 ɪɨɤɿɜ ɬɨɦɭ Ɂɟɦɥɹ 

ɨɛɟɪɬɚɥɚɫɹ ɧɚɜɤɨɥɨ ɫɜɨєʀ ɨɫɿ ɲɜɢɞɲɟ ɧɿɠ ɡɚɪɚɡ. 
 . əɤɳɨ Ɂɟɦɥɹ ɧɟɭɯɢɥɶɧɨ ɡɦɟɧɲɭє ɤɭɬɨɜɭ ɲɜɢɞɤɿɫɬɶ ɫɜɨɝɨ 

ɨɛɟɪɬɚɧɧɹ ɧɚɜɤɨɥɨ ɜɥɚɫɧɨʀ ɨɫɿ, ɬɨ ɜɢɧɢɤɚє ɧɢɡɤɚ ɡɚɩɢɬɚɧɶ: ɹɤɢɦ ɛɭɞɟ ɜɩɥɢɜ ɞɢɧɚɦɿɤɢ 

ɫɩɨɜɿɥɶɧɟɧɧɹ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ Ɂɟɦɥɿ ɧɚ ɩɨɞɚɥɶɲɿ ɟɩɨɯɢ ɟɜɨɥɸɰɿʀ ɫɢɫɬɟɦɢ Ɂɟɦɥɹ – Ɇɿɫɹɰɶ; 

ɱɢ ɜɚɪɬɨ ɬɭɪɛɭɜɚɬɢɫɹ ɧɚɲɢɦ ɞɚɥɟɤɢɦ ɧɚɳɚɞɤɚɦ ɩɪɨ ɬɟ, ɳɨ Ɇɿɫɹɰɶ ɡɚɝɚɥɶɦɭє ɨɛɟɪɬɚɧɧɹ 

Ɂɟɦɥɿ ɬɚɤ, ɳɨ ɣ ɜɨɧɚ ɛɭɞɟ ɩɨɜɟɪɧɭɬɚ ɞɨ ɧɶɨɝɨ ɥɢɲɟ ɨɞɧɿєɸ ɫɬɨɪɨɧɨɸ; ɦɨɠɥɢɜɨ, ɭ 

ɦɚɣɛɭɬɧɶɨɦɭ Ɇɿɫɹɰɶ ɡɨɜɫɿɦ «ɜɿɞɿɪɜɟɬɶɫɹ» ɜɿɞ Ɂɟɦɥɿ ɬɚ ɛɭɞɟ «ɡɚɯɨɩɥɟɧɢɣ» ɝɪɚɜɿɬɚɰɿєɸ ɋɨɧɰɹ 

ɬɨɳɨ? 

Ɍɨɦɭ ɦɢ ɩɨɫɬɚɜɢɥɢ ɧɚɫɬɭɩɧɿ  ɞɨɫɥɿɞɠɟɧɧɹ: 1) ɚɧɚɥɿɡɭɸɱɢ ɪɟɡɭɥɶɬɚɬɢ 

ɞɨɫɥɿɞɠɟɧɶ ɿɧɲɢɯ ɧɚɭɤɨɜɰɿɜ, ɜɿɞɲɭɤɚɬɢ ɪɿɜɧɹɧɧɹ ɡɚɥɟɠɧɨɫɬɿ ɡɦɿɧɢ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ 
ɞɨɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɜɿɞ ɜɿɞɫɬɚɧɿ ɞɨ Ɇɿɫɹɰɹ ɬɚ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɪɚɞɿɚɥɶɧɨɸ ɲɜɢɞɤɿɫɬɸ 

ɜɿɞɞɚɥɟɧɧɹ Ɇɿɫɹɰɹ ɜɿɞ ɜɿɞɫɬɚɧɿ ɞɨ ɧɶɨɝɨ; 2) ɡɞɿɣɫɧɢɬɢ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɡɦɿɧɢ ɞɨɛɨɜɨɝɨ 

ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɬɚ ɫɟɪɟɞɧɶɨʀ ɜɿɞɫɬɚɧɿ ɞɨ Ɇɿɫɹɰɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɡɭɥɶɬɚɬɿɜ ɧɚɲɢɯ 

ɬɟɨɪɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

 . Ɍɟɨɪɟɬɢɱɧɿ ɦɟɬɨɞɢ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɡɚɤɨɧɚɯ ɤɥɚɫɢɱɧɨʀ 
ɦɟɯɚɧɿɤɢ, ɟɥɟɦɟɧɬɚɯ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ, ɨɩɪɚɰɸɜɚɧɧɹ ɧɚɭɤɨɜɢɯ ɞɠɟɪɟɥ ɿɧɮɨɪɦɚɰɿʀ. 

 . ɋɩɨɜɿɥɶɧɟɧɧɹ ɞɨɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ ɧɚɲɨʀ ɩɥɚɧɟɬɢ, ɡɝɿɞɧɨ 

ɡɚɤɨɧɿɜ ɞɢɧɚɦɿɤɢ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ, ɫɩɪɢɱɢɧɟɧɟ ɞɿɸɱɢɦ ɧɚ ɧɟʀ ɝɚɥɶɦɿɜɧɢɦ ɦɨɦɟɧɬɨɦ. ȼɿɧ 

ɜɢɧɢɤɚє ɡɚ ɪɚɯɭɧɨɤ ɬɨɝɨ, ɳɨ Ɂɟɦɥɹ ɡɚɯɨɩɥɸє ɡɚ ɫɨɛɨɸ ɩɪɢɩɥɢɜɧɿ ɝɨɪɛɢ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ 
ɨɛɟɪɬɚєɬɶɫɹ ɲɜɢɞɲɟ, ɧɿɠ ɧɚɜɤɨɥɨ ɧɟʀ ɨɛɟɪɬɚєɬɶɫɹ Ɇɿɫɹɰɶ (ɞɢɜ. ɪɢɫɭɧɨɤ).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɍɨɦɭ ɩɪɢɩɥɢɜɧɿ ɝɨɪɛɢ ɡɧɚɯɨɞɹɬɶɫɹ ɧɟ ɧɚ ɥɿɧɿʀ, ɳɨ ɫɩɨɥɭɱɚє ɰɟɧɬɪɢ Ɂɟɦɥɿ ɬɚ Ɇɿɫɹɰɹ, ɚ 
ɞɟɳɨ ɜɢɩɟɪɟɞɠɭɸɬɶ ʀʀ. Ɋɿɡɧɢɰɹ ɦɨɦɟɧɬɿɜ ɫɢɥ ɝɪɚɜɿɬɚɰɿɣɧɨʀ ɞɿʀ Ɇɿɫɹɰɹ ɧɚ ɩɪɢɩɥɢɜɧɿ ɝɨɪɛɢ ɿ 
ɫɬɜɨɪɸє ɝɚɥɶɦɿɜɧɢɣ ɨɛɟɪɬɚɥɶɧɢɣ ɦɨɦɟɧɬ. 

Ɂɝɿɞɧɨ ɞɨɫɥɿɞɠɟɧɶ [5], ɞɢɮɟɪɟɧɰɿɚɥɶɧɟ ɪɿɜɧɹɧɧɹ ɡɜ’ɹɡɤɭ ɟɥɟɦɟɧɬɚɪɧɨʀ ɡɦɿɧɢ ɤɭɬɨɜɨʀ 
ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɧɚɜɤɨɥɨ ɫɜɨєʀ ɨɫɿ dωɡ ɜɿɞ ɟɥɟɦɟɧɬɚɪɧɨʀ ɡɦɿɧɢ ɫɟɪɟɞɧɶɨʀ ɜɿɞɫɬɚɧɿ 
ɞɨ Ɇɿɫɹɰɹ dr  ɦɚє ɜɢɝɥɹɞ 
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ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ Ɂɟɦɥɿ ɞɨɪɿɜɧɸє 233,0 ЗЗ ɆRІ  , ɞɟ Ɇ ɿ Rɡ – ɜɿɞɩɨɜɿɞɧɨ ʀʀ 

ɦɚɫɚ ɬɚ ɪɚɞɿɭɫ [2], ɨɫɬɚɧɧє ɪɿɜɧɹɧɧɹ ɧɚɛɭɞɟ ɜɢɝɥɹɞɭ drrGMmdɆR ɡɡ
2

1

2

2

1
33,0


 . 

Ɂɜɿɞɤɢ, ɩɪɢɣɦɚɸɱɢ ɞɨ ɭɜɚɝɢ, ɳɨ g
R

GM

ɡ


2

, ɞɟ g – ɩɪɢɫɤɨɪɟɧɧɹ ɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ ɛɿɥɹ 

ɩɨɜɟɪɯɧɿ ɧɚɲɨʀ ɩɥɚɧɟɬɢ, ɨɞɟɪɠɢɦɨ: 

drr
MR

gɬ
d

ɡ
ɡ

2

1

66,0


  .                                                  (2) 

ȱɧɬɟɝɪɭɜɚɧɧɹ ɨɫɬɚɧɧɶɨɝɨ ɪɿɜɧɹɧɧɹ ɞɨɡɜɨɥɢɬɶ ɜɢɪɚɡɢɬɢ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɡɦɿɧɚɦɢ ɤɭɬɨɜɨʀ 
ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɬɚ ɜɿɞɫɬɚɧɿ ɞɨ Ɇɿɫɹɰɹ. 
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 ,  (3) 

ɞɟ ω0, r0 – ɤɭɬɨɜɚ ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɬɚ ʀʀ ɫɟɪɟɞɧɹ ɜɿɞɫɬɚɧɶ ɞɨ Ɇɿɫɹɰɹ ɭ ɩɨɱɚɬɤɨɜɢɣ 

ɦɨɦɟɧɬ ɱɚɫɭ, ɚ ω, r – ɡɧɚɱɟɧɧɹ ɰɢɯ ɜɟɥɢɱɢɧ ɭ ɞɨɜɿɥɶɧɢɣ ɦɨɦɟɧɬ ɱɚɫɭ. 

Ɋɨɡɞɿɥɢɜɲɢ ɨɛɢɞɜɿ ɱɚɫɬɢɧɢ ɪɿɜɧɹɧɧɹ (1) ɧɚ ɧɟɫɤɿɧɱɟɧɧɨ ɦɚɥɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ 0dt , 

ɨɬɪɢɦɚєɦɨ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɤɭɬɨɜɢɦ ɩɪɢɫɤɨɪɟɧɧɹɦ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ Ɂɟɦɥɿ İɡ ɜɿɞ ɲɜɢɞɤɨɫɬɿ 
ɜɿɞɞɚɥɟɧɧɹ Ɇɿɫɹɰɹ υ. 

 2

1

2

1 
 rGMɬІ ɡɡ .     (4) 

Ɂɝɿɞɧɨ ɡɚɤɨɧɿɜ ɞɢɧɚɦɿɤɢ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ  ɡɡІ  , ɞɟ Ɇɝ – ɝɚɥɶɦɿɜɧɢɣ 

ɨɛɟɪɬɚɥɶɧɢɣ ɦɨɦɟɧɬ, ɳɨ ɞɿє ɧɚ Ɂɟɦɥɸ ɜɧɚɫɥɿɞɨɤ ɩɪɢɩɥɢɜɧɨɝɨ ɬɟɪɬɹ. Ɍɨɦɭ ɪɚɞɿɚɥɶɧɚ 
ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ Ɇɿɫɹɰɹ ɞɨɪɿɜɧɸє 

GMm

r 2

1

2 
 .      (5)  

Ɇɚɬɟɦɚɬɢɱɧɢɣ ɜɢɪɚɡ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɧɹ ɝɚɥɶɦɿɜɧɨɝɨ ɦɨɦɟɧɬɭ ɆȽ ɜɢɜɟɫɬɢ ɞɨɫɢɬɶ 

ɫɤɥɚɞɧɨ. ɉɪɨɬɟ ɚɜɬɨɪɢ [5-6] ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɪɨɡɦɿɪɧɨɫɬɟɣ ɮɿɡɢɱɧɢɯ ɜɟɥɢɱɢɧ ɜɢɜɟɥɢ 

ɡɚɥɟɠɧɿɫɬɶ ɆȽ ɜɿɞ ɫɟɪɟɞɧɶɨʀ ɜɿɞɫɬɚɧɿ ɦɿɠ Ɂɟɦɥɟɸ ɬɚ Ɇɿɫɹɰɟɦ r. 

5r

b
 ,      (6) 

ɞɟ b – ɤɨɧɫɬɚɧɬɚ, ɡɧɚɱɟɧɧɹ ɹɤɨʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɝɪɚɜɿɬɚɰɿɣɧɨʀ ɫɬɚɥɨʀ G, ɦɚɫɢ Ɂɟɦɥɿ Ɇ, ɦɚɫɢ 

Ɇɿɫɹɰɹ ɬ, ɫɟɪɟɞɧɶɨɝɨ ɪɚɞɿɭɫɚ Ɂɟɦɥɿ Rɡ. 
Ɉɛɱɢɫɥɢɦɨ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɚ b, ɡɝɿɞɧɨ (6), ɫɤɨɪɢɫɬɚɜɲɢɫɶ ɡɧɚɱɟɧɧɹɦɢ υ0 ɬɚ r0 ɧɚ 

ɫɭɱɚɫɧɭ ɟɩɨɯɭ 
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 ɫɦrb  .   (7) 

Ɉɫɤɿɥɶɤɢ 
dt

dr
 , ɬɨ ɜɢɪɚɡ (6) ɦɨɠɧɚ ɩɟɪɟɩɢɫɚɬɢ ɹɤ ɞɢɮɟɪɟɧɰɿɚɥɶɧɟ ɪɿɜɧɹɧɧɹ 

bdtdrr 25 , ɿɧɬɟɝɪɭɜɚɧɧɹ ɹɤɨɝɨ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɡɚɥɟɠɧɿɫɬɶ r ɜɿɞ t. 
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  .     (8) 

Ɋɿɜɧɹɧɧɹ (3) ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɨɰɿɧɢɬɢ ɜɿɞɫɬɚɧɶ ɜɿɞ Ɂɟɦɥɿ ɞɨ Ɇɿɫɹɰɹ, ɡɚ ɹɤɨʀ ɬɪɢɜɚɥɿɫɬɶ 
ɡɟɦɧɨʀ ɞɨɛɢ ɡɦɿɧɢɬɶɫɹ, ɧɚɩɪɢɤɥɚɞ, ɧɚ 1 ɝɨɞɢɧɭ. 
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Ɉɬɠɟ, ɡɝɿɞɧɨ ɧɚɲɨʀ ɬɟɨɪɟɬɢɱɧɨʀ ɦɨɞɟɥɿ, ɬɪɢɜɚɥɿɫɬɶ ɡɟɦɧɨʀ ɞɨɛɢ ɫɬɚɧɨɜɢɬɢɦɟ 
)(25 ɝɨɞɌ  , ɤɨɥɢ ɫɟɪɟɞɧɹ ɜɿɞɫɬɚɧɶ ɜɿɞ Ɂɟɦɥɿ ɞɨ Ɇɿɫɹɰɹ ɞɨɪɿɜɧɸɜɚɬɢɦɟ 

ɡɡ RRr 3,613,60016,1  . 

ȼɜɚɠɚɸɱɢ, ɳɨ ɦɚɫɚ ɩɪɢɩɥɢɜɧɢɯ ɝɨɪɛɿɜ ɡɚ ɰɟɣ ɱɚɫ ɿɫɬɨɬɧɨ ɧɟ ɡɦɿɧɢɬɶɫɹ ( 0rr  ), 

ɨɰɿɧɢɦɨ, ɱɟɪɟɡ ɹɤɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ Ɇɿɫɹɰɶ ɜɿɞɞɚɥɢɬɶɫɹ ɜɿɞ Ɂɟɦɥɿ ɧɚ ɬɚɤɭ ɜɿɞɫɬɚɧɶ. Ⱦɥɹ ɰɶɨɝɨ 

ɫɤɨɪɢɫɬɚєɦɨɫɹ ɜɢɪɚɡɨɦ (8). 
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Ɉɰɿɧɢɦɨ ɫɟɪɟɞɧɸ ɲɜɢɞɤɿɫɬɶ ɜɿɞɞɚɥɟɧɧɹ Ɇɿɫɹɰɹ ɧɚ ɬɭ ɟɩɨɯɭ ɡɝɿɞɧɨ ɜɢɪɚɡɭ (5). 

  )/(65,3)/(1015,1
1037,63,61

1047,3 9

256

12

5
ɪiɤɫɦɫɦ

r

b





  . 

: 1) ɡɦɿɧɚ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɞɨɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɬɚ ɜɿɞɞɚɥɟɧɧɹ Ɇɿɫɹɰɹ 

ɧɚ ɪɚɧɧɿɯ ɫɬɚɞɿɹɯ ɟɜɨɥɸɰɿʀ ɫɢɫɬɟɦɢ Ɂɟɦɥɹ-Ɇɿɫɹɰɶ ɜɿɞɛɭɜɚɥɢɫɹ ɡɧɚɱɧɨ ɿɧɬɟɧɫɢɜɧɿɲɟ, ɧɿɠ ɧɢɧɿ;  
2) ɡɝɿɞɧɨ ɧɚɲɨʀ ɨɰɿɧɤɢ, ɱɟɪɟɡ 170 ɦɥɧ ɪɨɤɿɜ Ɇɿɫɹɰɶ ɜɿɞɞɚɥɢɬɶɫɹ ɜɿɞ Ɂɟɦɥɿ ɧɚ ɜɿɞɫɬɚɧɶ 

61,3 ɪɚɞɿɭɫɚ Ɂɟɦɥɿ (ɧɚ ɫɭɱɚɫɧɭ ɟɩɨɯɭ ɰɹ ɜɿɞɫɬɚɧɶ ɫɬɚɧɨɜɢɬɶ 60,3 ɬɚɤɢɯ ɪɚɞɿɭɫɿɜ);  

3) ɧɚ ɬɭ ɟɩɨɯɭ ɡɟɦɧɚ ɞɨɛɚ ɬɪɢɜɚɬɢɦɟ ɩɪɢɛɥɢɡɧɨ 25 ɝɨɞɢɧ, ɳɨ ɥɢɲɟ ɧɚ 1 ɝɨɞɢɧɭ 

ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɫɭɱɚɫɧɨʀ;  
4) ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɪɨɩɨɧɨɜɚɧɨʀ ɦɨɞɟɥɿ ɨɰɿɧɤɚ ɪɚɞɿɚɥɶɧɨʀ ɲɜɢɞɤɨɫɬɿ ɜɿɞɞɚɥɟɧɧɹ Ɇɿɫɹɰɹ 

ɱɟɪɟɡ 170 ɦɥɧ ɪɨɤɿɜ ɫɬɚɧɨɜɢɬɢɦɟ 3,65 ɫɦ/ɪɿɤ (ɧɚ ɫɭɱɚɫɧɭ ɟɩɨɯɭ ɰɟ 3,78 ɫɦ/ɪɿɤ);  
5) ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɡɦɿɧ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɞɨɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɬɚ ɪɚɞɿɚɥɶɧɨʀ 

ɲɜɢɞɤɨɫɬɿ ɜɿɞɞɚɥɟɧɧɹ ɜɿɞ ɧɟʀ Ɇɿɫɹɰɹ ɡ ɱɚɫɨɦ ɡɝɚɫɚє. ɑɢɦ ɞɚɥɿ ɛɭɞɟ ɡɧɚɯɨɞɢɬɢɫɹ Ɇɿɫɹɰɶ ɜɿɞ 

Ɂɟɦɥɿ ɬɢɦ ɦɟɧɲɢɦ ɛɭɞɟ ɜɩɥɢɜ ɣɨɝɨ ɩɪɢɩɥɢɜɧɨɝɨ ɬɟɪɬɹ, ɚ ɡɧɚɱɢɬɶ ɿ ɞɢɫɢɩɚɰɿɹ ɦɟɯɚɧɿɱɧɨʀ 
ɟɧɟɪɝɿʀ ɫɢɫɬɟɦɢ ɰɢɯ ɧɟɛɟɫɧɢɯ ɬɿɥ;  

6) ɧɚ ɧɚɲɭ ɞɭɦɤɭ, ɞɨ ɡɚɜɟɪɲɟɧɧɹ ɬɟɪɦɿɧɭ ɫɬɚɛɿɥɶɧɨɫɬɿ ɋɨɧɹɱɧɨʀ ɫɢɫɬɟɦɢ (4,5 ɦɥɪɞ  

ɪɨɤɿɜ) ɝɪɚɜɿɬɚɰɿɣɧɚ ɞɿɹ Ɇɿɫɹɰɹ ɧɟ ɡɦɟɧɲɢɬɶ ɤɭɬɨɜɭ ɲɜɢɞɤɿɫɬɶ ɞɨɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ 
ɧɚɫɬɿɥɶɤɢ, ɳɨɛ ɜɨɧɚ ɧɚɡɚɜɠɞɢ ɩɨɜɟɪɧɭɥɚɫɹ ɞɨ ɧɶɨɝɨ ɥɢɲɟ ɨɞɧɿєɸ ɫɬɨɪɨɧɨɸ. 

 
  : 
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