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ɩɨɬɨɤɚ, ɬɟɦ ɛɨɥɶɲɟ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ ɜ ɛɟɧɡɢɧɟ. Ɍɚɤɨɟ ɜɨɜɥɟɱɟɧɢɟ ɩɨɬɨɤɨɜ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 
ɚɥɤɢɥɚɬ ɩɨ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɤɨɦɩɨɧɟɧɬɨɦ, ɱɟɦ ɢɡɨɦɟɪɢɡɚɬ, ɩɨɷɬɨɦɭ ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɬɨɜɚɪɧɨɝɨ ɛɟɧɡɢɧɚ ɢ ɷɤɨɧɨɦɢɢ ɩɨɬɨɤɚ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɨɜɥɟɤɚɬɶ 
ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɥɤɢɥɚɬɚ ɢ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɦɟɪɢɡɚɬɚ. 

ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɫɨɡɞɚɬɶ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɪɟɰɟɩɬɭɪɭ ɫɦɟɲɟɧɢɹ ɛɟɧɡɢɧɚ, ɬɚɤ ɤɚɤ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɩɨɬɨɤɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨ ɫɨɫɬɚɜɭ. Ⱦɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵɦ ɹɜɥɹɟɬɫɹ ɭɱɟɬ ɫɨɫɬɚɜɚ ɜɨɜɥɟɤɚɟɦɵɯ ɩɨɬɨɤɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ 
ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ «Compounding». 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɜɨɞɧɟɧɢɟ, ɤɚɤ ɦɟɬɨɞ ɪɚɡɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ 

ɩɨɜɫɟɦɟɫɬɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɞɥɹ ɜɵɬɟɫɧɟɧɢɹ ɧɟɮɬɢ ɢɡ ɩɥɚɫɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɤɨɝɞɚ ɨɬɧɨɲɟɧɢɟ 
ɜɹɡɤɨɫɬɟɣ ɧɟɮɬɢ ɢ ɜɨɞɵ 0=Öñâöá/çÜÑí ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ ɨɞɧɨɣ ɞɨ ɩɹɬɢ ɟɞɢɧɢɰ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ 
ɭɜɟɥɢɱɟɧɢɢ ɞɚɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɫɢɥɶɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɋɚɮɮɦɚɧɚ-Ɍɟɣɥɨɪɚ [1], ɤɨɬɨɪɚɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɪɚɡɨɜɚɧɢɢ «ɩɚɥɶɰɟɜ», ɩɪɢ ɜɵɬɟɫɧɟɧɢɢ ɛɨɥɟɟ ɜɹɡɤɨɣ ɠɢɞɤɨɫɬɶɸ ɦɟɧɟɟ ɜɹɡɤɨɣ, ɱɬɨ 
ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɜɨɞɧɟɧɢɹ. ɉɪɢ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɚ 0=20 – 30 ɨɩɪɚɜɞɚɧɨ 
ɩɪɢɦɟɧɟɧɢɟ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɩɨɥɢɦɟɪɧɨɝɨ ɡɚɜɨɞɧɟɧɢɹ. ɉɪɢ ɞɚɧɧɨɦ ɜɢɞɟ ɡɚɜɨɞɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɜɵɬɟɫɧɹɸɳɢɯ ɚɝɟɧɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɥɢɦɟɪɵ (ɩɨɥɢɚɤɪɢɥɚɦɢɞɵ, ɩɨɥɢɫɚɯɚɪɢɞɵ). 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɢɦɟɪɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɹɡɤɨɫɬɟɣ 0 ɫɪɟɞɵ ɢ 
ɚɝɟɧɬɚ, ɚ ɬɚɤɠɟ ɞɨɛɢɬɶɫɹ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɩɪɟɢɦɭɳɟɫɬɜ. 

Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜɵɬɟɫɧɟɧɢɹ ɠɢɞɤɨɫɬɢ 
ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɥɚɛɨɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜ ɜɢɞɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɦɨɞɟɥɢɪɭɟɬɫɹ ɨɞɧɨɦɟɪɧɵɣ (ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ) ɫɥɭɱɚɣ. Ɂɧɚɱɢɬɟɥɶɧɨ ɪɟɠɟ 
ɩɪɢɦɟɧɹɟɬɫɹ ɹɱɟɣɤɚ ɏɟɥɟ-ɒɨɭ, ɢɡɨɛɪɟɬɟɧɧɚɹ ɚɧɝɥɢɣɫɤɢɦ ɢɧɠɟɧɟɪɨɦ Henry Selby Hele-Shaw, 
ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɟ ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɥɚɫɬɢɧɵ, ɪɚɡɞɟɥɟɧɧɵɟ ɧɟɛɨɥɶɲɢɦ ɡɚɡɨɪɨɦ ɢ ɤɨɬɨɪɚɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɨɛɬɟɤɚɧɢɹ ɬɟɥ ɠɢɞɤɨɫɬɶɸ. Ɍɚɤɠɟ ɹɱɟɣɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɬɟɱɟɧɢɹ ɢ ɜɵɬɟɫɧɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɩɨɪɢɫɬɨɣ ɫɪɟɞɟ. ȿɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɬɨɦ, 
ɱɬɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɨɥɨɧɤɢ, ɦɨɠɧɨ ɦɨɞɟɥɢɪɨɜɚɬɶ ɞɜɭɦɟɪɧɵɣ ɩɪɨɰɟɫɫ ɜɵɬɟɫɧɟɧɢɹ ɠɢɞɤɨɫɬɢ. ȼ ɪɚɛɨɬɟ 
[1], ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɪɨɰɟɫɫɨɜ ɜ ɧɟɮɬɹɧɨɦ ɩɥɚɫɬɟ ɧɚ ɹɱɟɣɤɟ ɏɟɥɟ-ɒɨɭ, ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ 
ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɟɧɬɝɟɧɨɜɫɤɢɟ ɥɭɱɢ. Ɍɚɤɢɟ ɨɩɵɬɵ ɬɪɟɛɭɸɬ ɫɥɨɠɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɪɨɝɨɝɨ ɫɨɛɥɸɞɟɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɫɞɟɥɚɬɶ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɧɚ ɨɫɧɨɜɟ ɹɱɟɣɤɢ ɏɟɥɟ-ɒɨɭ ɢ ɩɪɨɜɟɫɬɢ ɨɩɵɬɵ, ɚɧɚɥɨɝɢɱɧɵɟ [2], 
ɢɫɩɨɥɶɡɭɹ ɨɩɬɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɨɡɞɚɬɶ 
ɱɢɫɥɟɧɧɭɸ ɦɨɞɟɥɶ ɹɱɟɣɤɢ ɏɟɥɟ-ɒɨɭ ɢɫɩɨɥɶɡɭɹ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɩɨɫɬɚɧɨɜɤɭ ɢɡ [3] ɢ [4]. 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɛɚɡɟ ɂɧɫɬɢɬɭɬɚ ɯɢɦɢɢ ɧɟɮɬɢ ɋɢɛɢɪɫɤɨɝɨ 
ɨɬɞɟɥɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ⱥɤɚɞɟɦɢɢ ɧɚɭɤ. ȼ ɤɚɱɟɫɬɜɟ ɹɱɟɣɤɢ ɏɟɥɟ-ɒɨɭ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɜɟ ɩɥɚɫɬɢɧɵ ɢɡ 



31 
 
 

ɨɪɝɫɬɟɤɥɚ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɥɚ ɰɟɧɬɪɚɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɩɨɞɚɱɢ ɜ ɩɨɥɨɫɬɶ ɠɢɞɤɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɜɹɡɤɨɣ ɫɪɟɞɵ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɝɥɢɰɟɪɢɧɚ ɫ ɮɥɸɨɪɟɫɰɢɪɭɸɳɢɦ ɜɟɳɟɫɬɜɨɦ 
(ɮɥɭɨɪɟɫɰɟɢɧ) ɢ ɜɵɬɟɫɧɹɸɳɢɣ ɚɝɟɧɬ – ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɤɨɦɩɥɟɤɫɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ 
ɫɩɢɪɬɚ ɢ ɣɨɞɚ (ɣɨɞɢɧɨɥ). ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɥɭɱɟɧɵ ɯɚɪɚɤɬɟɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɵɬɟɫɧɟɧɢɹ 
ɜɹɡɤɨɣ ɠɢɞɤɨɫɬɢ ɦɟɧɟɟ ɜɹɡɤɢɦ ɚɝɟɧɬɨɦ (ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɋɚɮɮɦɚɧɚ - Ɍɟɣɥɨɪɚ), ɤɨɬɨɪɵɟ ɩɪɨɹɜɥɹɸɬɫɹ 
ɜɢɡɭɚɥɶɧɨ ɧɚɥɢɱɢɟɦ ɱɟɬɤɨɣ ɮɪɚɤɬɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɜ ɜɢɞɟ ɫɜɨɟɨɛɪɚɡɧɵɯ ɩɚɥɶɰɟɜ. ɇɚ ɪɢɫɭɧɤɟ 
ɩɨɤɚɡɚɧ ɨɞɢɧ ɢɡ ɯɚɪɚɤɬɟɪɧɵɯ ɨɩɵɬɨɜ. 
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ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɢɥɢɫɶ ɫɨɜɦɟɫɬɧɨ ɫ ɇ. Ɉ. Ɍɚɫɤɢɧɵɦ, ɩɨɥɭɱɟɧɵ 

ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɜɟɞɟɧɢɹ ɞɚɧɧɵɯ ɨɩɵɬɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɨ 
ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɹɡɤɨɫɬɟɣ ɫɪɟɞɵ ɢ ɚɝɟɧɬɚ 0, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 20 – 30 
ɟɞɢɧɢɰ. 
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ゑçñÑñÖóñ  
ȼ ɝɨɪɨɞɚɯ ɢ ɫɟɥɚɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɞɥɹ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ 

ɠɟɥɟɡɢɫɬɵɟ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ, ɜɜɢɞɭ ɫɢɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. ȼɨ ɜɪɟɦɹ 


