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ɋȿɄɐɂə 12. ɋɈȼɊȿɆȿɇɇɕȿ ɌȿɏɇɈɅɈȽɂɂ ɊȺɁɊȺȻɈɌɄɂ ɇȿɎɌəɇɕɏ ɂ 
ȽȺɁɈȼɕɏ ɆȿɋɌɈɊɈɀȾȿɇɂɃ. 

 
 
Ⱦɥɹ ɨɱɢɫɬɤɢ ɨɬ ɨɬɥɨɠɟɧɢɣ ɩɚɪɚɮɢɧɚ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɲɚɪɨɜɵɟ 

ɪɟɡɢɧɨɜɵɟ ɪɚɡɞɟɥɢɬɟɥɢ (Ɋɒ), ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɦɟɲɢɜɚɧɢɹ ɪɚɡɧɨɫɨɪɬɧɵɯ 
ɩɪɨɞɭɤɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɩɟɪɟɤɚɱɤɢ. ȼɵɩɭɫɤɚɸɬ ɲɚɪɨɜɵɟ ɪɚɡɞɟɥɢɬɟɥɢ ɢ ɫ ɦɚɝɧɢɬɧɵɦ ɞɚɬɱɢɤɨɦ, ɤɨɬɨɪɵɣ ɜ 
ɤɨɦɩɥɟɤɫɟ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɧɚɡɟɦɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ɲɚɪɚ ɜ ɩɨɞɡɟɦɧɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɥɟɬɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɞɚ, ɡɢɦɨɣ – ɚɧɬɢɮɪɢɡ. Ⱦɥɹ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɩɟɪɟɦɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɚɪɵ ɬɢɩɚ ɋɊɒ, ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ 
ɬɨɥɳɟ ɫɬɟɧɤɢ ɲɚɪɚ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɷɥɚɫɬɢɱɧɨɝɨ ɩɨɪɢɫɬɨɝɨ ɫɥɨɹ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɲɚɪ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ 
ɢ ɭɱɚɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɦɟɧɶɲɢɦ ɩɪɨɯɨɞɧɵɦ ɫɟɱɟɧɢɟɦ. 

ȼɧɨɜɶ ɜɜɨɞɢɦɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɱɢɳɚɸɬɫɹ ɤɚɥɢɛɪɨɜɨɱɧɵɦɢ ɩɨɪɲɧɹɦɢ, ɜ ɩɟɪɟɞɧɟɣ 
ɱɚɫɬɢ ɤɨɬɨɪɵɯ ɢɦɟɸɬɫɹ ɠɟɫɬɤɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɞɢɫɤɢ ɞɢɚɦɟɬɪɨɦ, ɪɚɜɧɵɦ λη% ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛ. 
Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɥɧɨɟ ɭɞɚɥɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
Ⱦɥɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢɦɟɧɹɸɬ ɳɟɥɨɱɧɵɟ ɫɤɪɟɛɤɢ. 
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1ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, 
Ɋɨɫɫɢɹ 

2ɂɧɫɬɢɬɭɬ ɯɢɦɢɢ ɧɟɮɬɢ, ɋɈ ɊȺɇ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

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=ɧɟɮɬɶ/ɜɨɞɚ ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ ɨɞɧɨɣ ɞɨ ɩɹɬɢ ɟɞɢɧɢɰ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ 
ɞɚɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɫɢɥɶɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɋɚɮɮɦɚɧɚ-Ɍɟɣɥɨɪɚ ДβЖ, ɤɨɬɨɪɚɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɛɪɚɡɨɜɚɧɢɢ «ɩɚɥɶɰɟɜ», ɩɪɢ ɜɵɬɟɫɧɟɧɢɢ ɛɨɥɟɟ ɜɹɡɤɨɣ ɠɢɞɤɨɫɬɶɸ ɦɟɧɟɟ ɜɹɡɤɨɣ, ɱɬɨ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɡɚɜɨɞɧɟɧɢɹ. ɉɪɢ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɚ 0=20 – γ0 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 Д1Ж, 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 Д1Ж, ɢɫɩɨɥɶɡɭɹ ɨɩɬɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɞɥɹ 
ɪɟɝɢɫɬɪɚɰɢɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɨɡɞɚɬɶ ɱɢɫɥɟɧɧɭɸ ɦɨɞɟɥɶ ɹɱɟɣɤɢ ɏɟɥɟ-ɒɨɭ ɢɫɩɨɥɶɡɭɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɩɨɫɬɚɧɨɜɤɭ ɢɡ ДγЖ ɢ ДζЖ. 

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



 
 
126

 

 

ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

 
Ɋɢɫ. ɉɨɹɜɥɟɧɢɟ "ɜɹɡɤɢɯ ɩɚɥɶɰɟɜ" 

 
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 β0 – γ0 ɟɞɢɧɢɰ. 
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ɈɐȿɇɄȺ ȾɂɇȺɆɂɄɂ ɋɇɂɀȿɇɂə ɋɄɈɊɈɋɌɂ ɄɈɊɊɈɁɂɂ ɉɈ  ȺɇȺɅɂɁɍ 

ɉɈɅəɊɂɁȺɐɂɈɇɇɕɏ ɄɊɂȼɕɏ 

Ⱦ.Ⱥ. ɋɭɥɬɚɧɨɜɚ, Ɋ.Ɋ. ɏɭɫɚɢɧɨɜ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɞɨɰɟɧɬΝȺέȼέΝɆɚɤɫɸɬɢɧ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɨɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ƚɨɪɧɵɣ», ɝ. ɋɚɧɤɬ- ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ 

ɉɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɨɝɨ ɢɥɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 
ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɨɣ, ɧɚɡɵɜɚɟɬɫɹ ɤɨɪɪɨɡɢɟɣ. ȼ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɢɦɟɟɬ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤ 
ɤɚɤ ɜɧɭɬɪɢɫɤɜɚɠɢɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɨ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɧɟɮɬɶɸ, ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɜɨɡɞɟɣɫɬɜɢɸ ɫɨɥɟɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɫɤɨɪɟɧɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɦɚɬɟɪɢɚɥɚ. Ʉɨɪɪɨɡɢɨɧɧɵɟ 
ɩɪɨɰɟɫɫɵ ɨɬɥɢɱɚɸɬɫɹ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɢ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɭɫɥɨɜɢɣ ɢ ɫɪɟɞ, ɜ ɤɨɬɨɪɵɯ ɨɧɢ ɩɪɨɬɟɤɚɸɬ.  

Ʉɨɪɪɨɡɢɹ ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ ɨɛɳɟɣ ɩɪɨɛɥɟɦɨɣ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɩɨɡɞɧɢɯ ɫɬɚɞɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫ ɩɨɜɵɲɟɧɧɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ ɫɪɟɞɵ, 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɤɢɫɥɨɪɨɞɚ, ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢɥɢ ɫɟɪɨɜɨɞɨɪɨɞɚ. ɉɪɨɛɥɟɦɚ ɤɨɪɪɨɡɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɞɨɛɵɱɟ 
ɧɟɮɬɢ ɯɚɪɚɤɬɟɪɧɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ Ɋɨɫɫɢɢ. ɍɪɨɜɟɧɶ ɟɟ ɨɫɬɚɟɬɫɹ ɜɵɫɨɤɢɦ ɢ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɫɬɪɚɧ ɋɇȽμ 
Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ, Ⱥɡɟɪɛɚɣɞɠɚɧɚ, Ʉɚɡɚɯɫɬɚɧɚ, Ȼɟɥɚɪɭɫɢ ɢ ɞɪ. ɉɪɨɛɥɟɦɚ ɨɬɦɟɱɟɧɚ ɩɪɢ ɞɨɛɵɱɟ ɧɟɮɬɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɤɪɭɩɧɵɯ ɧɟɮɬɹɧɵɯ ɫɬɪɚɧɚɯ ɦɢɪɚ - Ʉɚɧɚɞɟ, ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ (ɜ ɚɤɜɚɬɨɪɢɢ ɋɟɜɟɪɧɨɝɨ ɦɨɪɹ), 
ɫɬɪɚɧɚɯ ɘɠɧɨɣ Ⱥɦɟɪɢɤɢ, Ⱥɮɪɢɤɢ, ɘɝɨ-ȼɨɫɬɨɱɧɨɣ Ⱥɡɢɢ, ɧɚ Ȼɥɢɠɧɟɟ ȼɨɫɬɨɤɟ (ɡɨɧɚ ɋɭɷɰɤɨɝɨ ɡɚɥɢɜɚ), ɢ ɞɪɭɝɢɯ 
ɪɟɝɢɨɧɚɯ.  

Ʉɨɪɪɨɡɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɨɝɪɨɦɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɟɪɶ, ɩɨɷɬɨɦɭ ɩɪɚɤɬɢɱɟɫɤɢ 
ɜɨ ɜɫɟɯ ɧɟɮɬɟɝɚɡɨɜɵɯ ɢ ɫɟɪɜɢɫɧɵɯ ɤɨɦɩɚɧɢɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɬɟ ɢɥɢ ɢɧɵɟ ɜɢɞɵ ɢ ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ. Ɉɫɧɨɜɧɵɦɢ 
ɫɩɨɫɨɛɚɦɢ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɹɜɥɹɸɬɫɹμ ɯɢɦɢɱɟɫɤɢɟ, ɮɢɡɢɱɟɫɤɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ Д1Ж. 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɡɚɳɢɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤɢɯ ɤɚɤ ɩɪɢɦɟɧɟɧɢɟ ɢɧɝɢɛɢɬɨɪɨɜ ɤɨɪɪɨɡɢɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɢɧɝɢɛɢɬɨɪɧɭɸ ɡɚɳɢɬɭ ɩɪɢɦɟɧɹɸɬ ɤɚɤ 
ɩɪɟɞɭɩɪɟɠɞɚɸɳɭɸ ɦɟɪɭ ɞɨ ɜɧɟɞɪɟɧɢɹ ɛɨɥɟɟ ɪɚɞɢɤɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ. Ɂɚ ɫɱɟɬ ɚɞɫɨɪɛɰɢɢ ɢɧɝɢɛɢɬɨɪɚ ɢɥɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɫ ɤɚɬɢɨɧɚɦɢ ɦɟɬɚɥɥɚ ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 
ɦɟɬɚɥɥɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɩɥɨɳɚɞɶ ɚɤɬɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ ɢɡɦɟɧɹɟɬɫɹ ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ 
ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. ɉɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɧɢɠɚɟɬɫɹ ɢ ɢɧɝɢɛɢɬɨɪ ɧɟ ɨɤɚɡɵɜɚɟɬ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɚɦ ɦɟɬɚɥɥ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɯɚɧɢɡɦɚ ɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɚɸɬ ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ 
ɛɚɪɶɟɪɧɨɝɨ ɬɢɩɚ, ɧɟɣɬɪɚɥɢɡɭɸɳɢɟ, ɭɞɚɥɹɸɳɢɟ ɢ ɩɪɨɱɢɟ (ɪɢɫ. 1).  

ɉɨɞɛɨɪ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɧɝɢɛɢɬɨɪɚ, ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɥɨɜ ɜ ɫɪɟɞɚɯ ɷɥɟɤɬɪɨɥɢɬɨɜ. 
ɉɨɬɟɧɰɢɨɫɬɚɬ GТХХ 1β ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ, ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɤɨɪɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɤɨɪɪɨɡɢɢ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɟɣ ɬɨɤɨɜ ɝɚɥɶɜɚɧɨɩɚɪ. 


