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Ⱦ63  Ʉɨɧɰɟɩɰɢɢ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ: ɍɱɟɛ. ɩɨɫɨɛɢɟ. - Ɇ.: ɂɡɞ-

ɜɨ� ɆȽɌɍ� ɢɦ. ɇ�ɗ. Ȼɚɭɦɚɧɚ, 2010. - 167 ɫ.: ɢɥ. (Ɏɢɡɢɤɚ� ɜ� ɬɟɯɧɢɱɟɫɤɨɦ 
ɭɧɢɜɟɪɫɢɬɟɬɟ / ɉɨɞ�ɪɟɞ. Ʌ�Ʉ. Ɇɚɪɬɢɧɫɨɧɚ, Ⱥ�ɇ. Ɇɨɪɨɡɨɜɚ). 

  ISBN 978-5-7038-32-13-4 

 Ɋɚɫɫɦɨɬɪɟɧɵ� ɢɫɬɨɪɢɱɟɫɤɢɟ� ɷɬɚɩɵ� ɪɚɡɜɢɬɢɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ, ɫɬɪɭɤɬɭɪɧɵɟ 
ɭɪɨɜɧɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɦɚɬɟɪɢɢ�ɢ�ɢɯ�ɨɛɴɟɞɢɧɟɧɢɹ�ɜ�ɦɢɤɪɨ-, ɦɚɤɪɨ- ɢ�ɦɟɝɚɦɢɪɵ�ɫ 
ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɜ� ɩɪɢɪɨɞɟ; ɩɪɨɹɜɥɟɧɢɹ 
ɫɢɦɦɟɬɪɢɢ�ɜ�ɠɢɜɨɣ� ɢ� ɧɟɠɢɜɨɣ� ɩɪɢɪɨɞɟ, ɩɪɢɧɰɢɩɵ� ɫɢɦɦɟɬɪɢɢ� ɩɪɨɫɬɪɚɧɫɬɜɚ�ɢ 
ɜɪɟɦɟɧɢ, ɢɯ� ɫɜɹɡɶ� ɫ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦɢ� ɡɚɤɨɧɚɦɢ� ɫɨɯɪɚɧɟɧɢɹ. ɂɡɥɨɠɟɧɵ 
ɨɫɧɨɜɧɵɟ� ɩɪɢɧɰɢɩɵ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɡɚɤɨɧɨɜ� ɩɪɢɪɨɞɵ, ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɜ 
ɩɨɜɟɞɟɧɢɢ� ɫɥɨɠɧɵɯ� ɫɢɫɬɟɦ, ɜɨɩɪɨɫɵ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɪɚɜɧɨɜɟɫɧɵɯ� ɢ 
ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ. Ɋɚɫɫɦɨɬɪɟɧɵ� ɯɚɨɬɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ, ɩɪɨɛɥɟɦɵ 
ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ� ɜ� ɩɪɢɪɨɞɟ, ɦɟɬɨɞɵ� ɢ� ɦɨɞɟɥɢ� ɫɢɧɟɪɝɟɬɢɤɢ� ɢ 
ɜɨɩɪɨɫɵ� ɟɟ� ɫɨɩɪɹɠɟɧɢɹ� ɫ� ɷɜɨɥɸɰɢɟɣ. Ⱦɚɧɵ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɢɟ�ɦɚɬɟɪɢɚɥɵ�ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɪɟɮɟɪɚɬɢɜɧɨɣ�ɪɚɛɨɬɵ. 
 ȼ� ɨɫɧɨɜɭ� ɩɨɫɨɛɢɹ� ɩɨɥɨɠɟɧɵ� ɤɨɧɫɩɟɤɬɵ� ɥɟɤɰɢɣ, ɱɢɬɚɟɦɵɯ� ɚɜɬɨɪɨɦ� ɜ 
ɆȽɌɍ� ɢɦ. ɇ�ɗ. Ȼɚɭɦɚɧɚ� ɩɨ� ɞɢɫɰɢɩɥɢɧɟ «Ʉɨɧɰɟɩɰɢɢ� ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ». 

Ⱦɥɹ� ɫɬɭɞɟɧɬɨɜ� ɜɬɭɡɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ� ɩɨ� ɧɚɩɪɚɜɥɟɧɢɸ «Ɉɪɝɚɧɢɡɚɰɢɹ� ɢ 
ɭɩɪɚɜɥɟɧɢɟ�ɧɚɭɤɨɟɦɤɢɦɢ�ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ». 
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ɉɊȿȾɂɋɅɈȼɂȿ 

 

ɍɱɟɛɧɚɹ� ɞɢɫɰɢɩɥɢɧɚ «Ʉɨɧɰɟɩɰɢɢ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ» 

�Ʉɋȿ) ɫɟɣɱɚɫ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɨɛɹɡɚɬɟɥɶɧɵɣ� ɤɨɦɩɨɧɟɧɬ� ɜ� ɩɪɨɰɟɫɫɟ 

ɩɨɞɝɨɬɨɜɤɢ� ɛɚɤɚɥɚɜɪɨɜ� ɢ� ɞɢɩɥɨɦɢɪɨɜɚɧɧɵɯ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɩɨ 

ɝɭɦɚɧɢɬɚɪɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɹɦ, ɚ� ɬɚɤɠɟ - ɫɩɟɰɢɚɥɢɫɬɨɜ� ɜ� ɨɛɥɚɫɬɢ 

ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ. ɗɬɨ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɧɨɜɚɹ 

ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ� ɞɢɫɰɢɩɥɢɧɚ� ɢɡ� ɰɢɤɥɚ «Ɉɛɳɢɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ� ɢ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɟ� ɞɢɫɰɢɩɥɢɧɵ» ɜ� Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɦ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ 

ɫɬɚɧɞɚɪɬɟ (ȽɈɋ) ɜɬɨɪɨɝɨ� ɩɨɤɨɥɟɧɢɹ, ɩɪɢɧɹɬɨɦ� Ɇɢɧɨɛɪɚɡɨɜɚɧɢɹ 

Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ� ɜ 2000 ɝ. ȼ�ȽɈɋɟ�ɢ� ɫɨɩɭɬɫɬɜɭɸɳɢɯ�ɧɨɪɦɚɬɢɜɧɵɯ 

ɞɨɤɭɦɟɧɬɚɯ� ɨɬɦɟɱɚɟɬɫɹ� ɧɚɡɧɚɱɟɧɢɟ� ɞɚɧɧɨɣ� ɞɢɫɰɢɩɥɢɧɵ: «…ɩɨɜɵɲɟɧɢɟ 

ɨɛɳɟɤɭɥɶɬɭɪɧɨɝɨ� ɫɬɚɬɭɫɚ� ɢ� ɭɪɨɜɧɹ� ɷɪɭɞɢɰɢɢ� ɫɬɭɞɟɧɬɨɜ� ɱɟɪɟɡ 

ɨɡɧɚɤɨɦɥɟɧɢɟ�ɫ�ɞɨɫɬɢɠɟɧɢɹɦɢ�ɜ�ɨɛɥɚɫɬɢ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ…». 

 ȿɳɟ�ɜ 1920-ɟ� ɝɨɞɵ� ɜ�ɋɋɋɊ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɤɭɪɫɚ «ȿɫɬɟɫɬɜɨɡɧɚɧɢɟ» 

ɩɨɹɜɢɥɚɫɶ� ɢɞɟɹ� ɨɛɴɟɞɢɧɟɧɢɹ� ɜ� ɪɚɦɤɚɯ� ɨɞɧɨɣ� ɭɱɟɛɧɨɣ� ɞɢɫɰɢɩɥɢɧɵ 

ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ� ɤɨɧɰɟɩɰɢɣ� ɮɢɡɢɤɢ, ɯɢɦɢɢ, ɛɢɨɥɨɝɢɢ. ɇɨ, ɤ 

ɫɨɠɚɥɟɧɢɸ, ɭɠɟ� ɜ� ɤɨɧɰɟ 1930-ɯ� ɝɨɞɨɜ� ɧɚ� ɫɬɚɞɢɢ� ɪɟɚɥɢɡɚɰɢɢ� ɷɬɚ� ɢɞɟɹ� ɩɨ 

ɩɨɥɢɬɢɱɟɫɤɢɦ�ɦɨɬɢɜɚɦ�ɛɵɥɚ�ɩɪɢɡɧɚɧɚ�ɧɟɚɤɬɭɚɥɶɧɨɣ�ɢ�ɨɬɤɥɨɧɟɧɚ. 

 ɉɨɞɨɛɧɵɣ� ɤɭɪɫ� ɞɚɜɧɨ� ɜɜɟɞɟɧ� ɜ� ɫɢɫɬɟɦɭ� ɨɛɪɚɡɨɜɚɧɢɹ� ɪɹɞɚ� ɜɟɞɭɳɢɯ 

ɫɬɪɚɧ (ɋɒȺ, Ⱥɧɝɥɢɹ, Ɏɪɚɧɰɢɹ� ɢ� ɞɪ.), ɢ� ɦɧɨɝɨɥɟɬɧɹɹ� ɩɪɚɤɬɢɤɚ 

ɩɨɞɬɜɟɪɠɞɚɟɬ� ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɢɧɬɟɝɪɚɥɶɧɨɣ, 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ� ɞɢɫɰɢɩɥɢɧɵ� ɩɪɢ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦ, 

ɭɡɤɨɩɪɟɞɦɟɬɧɨɦ, ɩɨɞɯɨɞɟ� ɤ� ɩɪɨɰɟɫɫɭ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɟɰɢɚɥɢɫɬɨɜ 

ɝɭɦɚɧɢɬɚɪɧɨɣ�ɢ�ɬɟɯɧɢɱɟɫɤɨɣ�ɨɪɢɟɧɬɚɰɢɣ. 

 ɋ 1990-ɯ� ɝɨɞɨɜ� ɜ� ɫɢɫɬɟɦɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɧɚɲɟɣ� ɫɬɪɚɧɵ� ɬɚɤɠɟ� ɫɬɚɥɚ 

ɩɪɨɫɦɚɬɪɢɜɚɬɶɫɹ� ɬɟɧɞɟɧɰɢɹ ɝɥɨɛɚɥɢɡɚɰɢɢ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɝɨ� ɡɧɚɧɢɹ, 

ɤɨɬɨɪɭɸ� ɦɨɠɧɨ� ɤɪɚɬɤɨ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɤɚɤ� ɫɬɪɟɦɥɟɧɢɟ� ɩɪɟɞɫɬɚɜɢɬɶ 
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ɫɨɜɪɟɦɟɧɧɨɟ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɟ� ɮɟɧɨɦɟɧɨɦ� ɦɢɪɨɜɨɣ� ɤɭɥɶɬɭɪɵ. Ⱦɨɫɬɢɠɟɧɢɟ 

ɷɬɨɣ� ɰɟɥɢ, ɫɨɝɥɚɫɧɨ� ɪɚɡɪɚɛɨɬɱɢɤɚɦ� ɞɟɣɫɬɜɭɸɳɟɝɨ� ɤɭɪɫɚ� Ʉɋȿ� ɞɥɹ 

ɝɭɦɚɧɢɬɚɪɢɟɜ (ɚɜɬɨɪɵ�ɤɭɪɫɚ - ɩɪɨɮɟɫɫɨɪɚ�Ⱥ. Ⱦ. ɋɭɯɚɧɨɜ�ɢ�Ɉ. ɇ. Ƚɨɥɭɛɟɜɚ), 

ɩɪɟɞɩɨɥɚɝɚɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɢɡɥɨɠɟɧɢɟ�ɨɛɳɢɯ�ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ�ɤɨɧɰɟɩɰɢɣ, 

ɧɨ� ɢ� ɪɚɫɫɦɨɬɪɟɧɢɟ� ɨɫɧɨɜɧɵɯ� ɩɨɥɨɠɟɧɢɣ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɢ� ɧɟɤɥɚɫɫɢɱɟɫɤɨɣ 

ɫɬɪɚɬɟɝɢɣ� ɦɵɲɥɟɧɢɹ. ɗɬɢ� ɩɨɥɨɠɟɧɢɹ� ɚɜɬɨɪ� ɰɟɥɢɤɨɦ� ɢ� ɩɨɥɧɨɫɬɶɸ 

ɩɨɞɞɟɪɠɢɜɚɟɬ� ɢ� ɜ� ɩɪɟɞɥɚɝɚɟɦɨɦ� ɭɱɟɛɧɨɦ� ɩɨɫɨɛɢɢ� ɩɨ� ɯɨɞɭ� ɢɡɥɨɠɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ�ɫɬɚɪɚɟɬɫɹ�ɢɯ�ɪɚɡɜɢɜɚɬɶ. 

 Ⱥɜɬɨɪ�ɜɵɪɚɠɚɟɬ�ɝɥɭɛɨɤɭɸ�ɛɥɚɝɨɞɚɪɧɨɫɬɶ�ɭɜɚɠɚɟɦɵɦ�ɪɟɰɟɧɡɟɧɬɚɦ – 

ɫɨɬɪɭɞɧɢɤɚɦ� ɤɚɮɟɞɪɵ� ɮɢɡɢɤɢ� Ɇɨɫɤɨɜɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ� ɩɪɢɤɥɚɞɧɨɣ� ɛɢɨɬɟɯɧɨɥɨɝɢɢ, ɜɨɡɝɥɚɜɥɹɟɦɨɣ� ɩɪɨɮɟɫɫɨɪɨɦ� Ʉ. 

ȼ. ɉɨɤɚɡɟɟɜɵɦ, ɢ� ɩɪɨɮɟɫɫɨɪɭ� ɆȽɍ� ɢɦɟɧɢ� Ɇ. ȼ. Ʌɨɦɨɧɨɫɨɜɚ� Ƚ. ɂ. 

ɉɟɬɪɭɧɢɧɭ - ɡɚ� ɜɧɢɦɚɬɟɥɶɧɨɟ� ɩɪɨɱɬɟɧɢɟ� ɪɭɤɨɩɢɫɢ� ɢ� ɰɟɧɧɵɟ� ɡɚɦɟɱɚɧɢɹ, 

ɩɨɫɥɭɠɢɜɲɢɟ�ɟɟ�ɭɥɭɱɲɟɧɢɸ. 
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ȼȼȿȾȿɇɂȿ 

 

ɋɨɜɪɟɦɟɧɧɨɟ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɟ�ɦɨɠɧɨ�ɬɪɚɤɬɨɜɚɬɶ�ɤɚɤ�ɨɛɥɚɫɬɶ�ɡɧɚɧɢɣ�ɨ 

ɩɪɢɪɨɞɟ, ɜ�ɤɨɬɨɪɨɣ�ɢɫɫɥɟɞɭɸɬɫɹ�ɬɪɚɧɫɞɢɫɰɢɩɥɢɧɚɪɧɵɟ�ɨɬɧɨɲɟɧɢɹ�ɦɟɠɞɭ 

ɱɚɫɬɧɵɦɢ�ɟɫɬɟɫɬɜɟɧɧɵɦɢ�ɧɚɭɤɚɦɢ. 

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɩɪɟɞɦɟɬ� ɤɭɪɫɚ «Ʉɨɧɰɟɩɰɢɢ� ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ» (Ʉɋȿ) ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɱɟɪɟɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɧɚ� ɪɢɫ. 

ȼ.1 ɫɬɪɭɤɬɭɪɧɵɟ� ɱɚɫɬɢ 1, 2, 3. Ɋɚɫɫɦɨɬɪɟɧɢɟ� ɩɨɫɥɟɞɧɢɯ� ɩɪɨɜɨɞɢɬɫɹ� ɫ 

ɭɱɟɬɨɦ�ɢɯ�ɢɫɬɨɪɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɢ�ɩɨɞɱɢɧɟɧɨ 

ɉɪɟɞɦɟɬ�ɞɢɫɰɢɩɥɢɧɵ (ɤɭɪɫɚ) 
©Ʉɨɧɰɟɩɰɢɢ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ» 

Ɋɚɫɫɦɨɬɪɟɧɢɟ�ɜ�ɢɫɬɨɪɢɱɟɫɤɨɦ�ɪɚɡɜɢɬɢɢ�ɢ 
ɫɨɜɪɟɦɟɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ: 

1. Ɋɟɡɭɥɶɬɚɬɵ, 
ɞɨɫɬɢɠɟɧɢɹ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ 

2. Ɉɫɧɨɜɧɵɟ 
ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɟ 
ɩɪɨɛɥɟɦɵ, ɢɞɟɢ, 
ɬɟɨɪɢɢ, ɡɚɤɨɧɵ 

3. ɍɧɢɜɟɪɫɚɥɶɧɵɟ 
ɧɚɭɱɧɵɟ�ɩɪɢɧɰɢɩɵ, 
ɦɟɬɨɞɵ, ɦɨɞɟɥɢ 

ɫ�ɰɟɥɶɸ�ɫɨɡɞɚɧɢɹ 

Ʉɨɧɰɟɩɬɭɚɥɶɧɵɣ�ɤɚɪɤɚɫ 
ɰɟɥɨɫɬɧɨɣ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ 
ɤɚɪɬɢɧɵ�ɦɢɪɚ 

Ɋɢɫ. ȼ.1. ɉɪɟɞɦɟɬ�ɢ�ɰɟɥɶ�ɤɭɪɫɚ�Ʉɋȿ 
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ɟɞɢɧɨɣ�ɝɥɨɛɚɥɶɧɨɣ�ɰɟɥɢ – ɫɨɡɞɚɧɢɸ�ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ�ɤɚɪɤɚɫɚ
�ɰɟɥɨɫɬɧɨɣ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ�ɤɚɪɬɢɧɵ�ɦɢɪɚ. 

Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɨɟ� ɡɚɦɟɱɚɧɢɟ. ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ� ɱɬɨ� ɫɟɝɨɞɧɹ� ɩɨ-

ɩɪɟɠɧɟɦɭ� ɨɫɬɚɟɬɫɹ� ɡɚɦɟɬɧɨɣ� ɤɨɧɰɟɩɬɭɚɥɶɧɚɹ� ɢ� ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɚɹ 

ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ� ɦɟɠɞɭ� ɨɬɞɟɥɶɧɵɦɢ� ɟɫɬɟɫɬɜɟɧɧɵɦɢ� ɧɚɭɤɚɦɢ, ɨɫɨɛɨɟ 

ɜɧɢɦɚɧɢɟ� ɩɪɢ� ɢɡɥɨɠɟɧɢɢ� ɞɚɧɧɨɝɨ� ɤɭɪɫɚ� ɛɭɞɟɬ� ɭɞɟɥɹɬɶɫɹ� ɩɪɨɛɥɟɦɚɦ, ɜ 

ɤɨɬɨɪɵɯ� ɹɜɧɨ� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɜɥɢɹɧɢɟ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɤɨɧɰɟɩɰɢɣ 

ɮɢɡɢɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɧɚɢɛɨɥɟɟ� ɨɩɪɟɞɟɥɟɧɧɨ. ȼ� ɬɨ�ɠɟ� ɜɪɟɦɹ� ɰɟɥɵɣ� ɪɹɞ 

ɜɨɩɪɨɫɨɜ�ɯɢɦɢɢ�ɢ�ɛɢɨɥɨɝɢɢ, ɢɦɟɸɳɢɯ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ�ɡɧɚɱɢɦɨɫɬɶ�ɜ�ɷɬɢɯ 

ɧɚɭɤɚɯ, ɛɭɞɟɦ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɪɢɦɟɪɨɜ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɯ 

ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɟ� ɨɬɧɨɲɟɧɢɹ� ɦɟɠɞɭ� ɨɬɞɟɥɶɧɵɦɢ� ɟɫɬɟɫɬɜɟɧɧɵɦɢ 

ɧɚɭɤɚɦɢ. 

 ɉɨɞɜɨɞɹ� ɢɬɨɝ� ɬɚɤɨɦɭ «ɮɢɥɨɫɨɮɫɤɨɦɭ» ɜɜɟɞɟɧɢɸ� ɜ� ɧɨɜɭɸ� ɭɱɟɛɧɭɸ 

ɞɢɫɰɢɩɥɢɧɭ�Ʉɋȿ, ɩɨɫɬɚɪɚɟɦɫɹ�ɨɩɪɟɞɟɥɢɬɶ  ɡ�ɚ�ɞ�ɚ�ɱ�ɢ  ɤ�ɭ�ɪ�ɫ�ɚ: 

x ɨɬɬɚɥɤɢɜɚɹɫɶ� ɨɬ� ɨɫɧɨɜɧɵɯ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ� ɩɨɥɨɠɟɧɢɣ, ɬɟɨɪɢɣ� ɢ 

ɞɨɫɬɢɠɟɧɢɣ� ɧɚɭɤɢ� ɨ� ɩɪɢɪɨɞɟ, ɩɨɥɭɱɢɬɶ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɰɟɥɨɫɬɧɨɣ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ� ɤɚɪɬɢɧɟ� ɦɢɪɚ� ɤɚɤ� ɨ� ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɣ� ɦɨɞɟɥɢ 

ɩɪɢɪɨɞɵ; 

x ɛɚɡɢɪɭɹɫɶ� ɧɚ� ɡɧɚɧɢɹɯ� ɨ� ɩɪɢɧɰɢɩɚɯ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɢ 

ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ�ɦɚɬɟɪɢɚɥɶɧɨɝɨ�ɦɢɪɚ, ɨɜɥɚɞɟɬɶ�ɪɚɰɢɨɧɚɥɶɧɵɦɢ�ɦɟɬɨɞɚɦɢ 

ɢ� ɧɚɜɵɤɚɦɢ� ɪɚɡɪɟɲɟɧɢɹ� ɫɨɜɪɟɦɟɧɧɵɯ� ɢ� ɧɚɡɪɟɜɚɸɳɢɯ� ɩɪɨɛɥɟɦ� ɩɪɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ� ɫɢɫɬɟɦɵ «ɱɟɥɨɜɟɤ – ɩɪɢɪɨɞɚ», ɬ. ɟ. ɩɪɢɜɟɫɬɢ� ɷɬɭ 

ɫɢɫɬɟɦɭ�ɤ�ɫɨɫɬɨɹɧɢɸ�ɫɚɦɨɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ. 

 

 

                                                

 Ʉɨɧɰɟɩɬɭɚɥɶɧɵɣ� ɤɚɪɤɚɫ� ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ� ɤɚɪɬɢɧɵ� ɦɢɪɚ – ɷɬɨ� ɫɜɨɟɨɛɪɚɡɧɵɣ 
ɤɨɧɝɥɨɦɟɪɚɬ (ɫɩɥɚɜ) ɡɧɚɧɢɣ� ɨ� ɩɪɢɪɨɞɟ� ɫ� ɨɫɨɡɧɚɧɢɟɦ�ɦɟɬɨɞɨɜ� ɢɯ� ɩɨɥɭɱɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɪɚɰɢɨɧɚɥɶɧɵɦ� ɨɛɪɚɡɨɦ� ɢɫɩɨɥɶɡɭɸɬ� ɩɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɨɛɥɟɦ, ɢɡɭɱɟɧɢɢ� ɬɟɨɪɢɣ� ɢ 
ɡɚɤɨɧɨɜ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. 
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1. ȼɁȺɂɆɈɈɌɇɈɒȿɇɂȿ�ȿɋɌȿɋɌȼȿɇɇɈɇȺɍɑɇɈɃ�ɂ 

ȽɍɆȺɇɂɌȺɊɇɈɃ�ɄɍɅɖɌɍɊ. ɉȺɇɈɊȺɆȺ�ɋɈȼɊȿɆȿɇɇɈȽɈ 

ȿɋɌȿɋɌȼɈɁɇȺɇɂə 

 

1.1. ȿɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɚɹ�ɢ�ɝɭɦɚɧɢɬɚɪɧɚɹ�ɤɭɥɶɬɭɪɵ, ɢɯ 

ɫɬɪɭɤɬɭɪɢɡɚɰɢɹ�ɢ�ɨɫɧɨɜɧɵɟ�ɩɪɢɡɧɚɤɢ, ɩɪɨɛɥɟɦɵ�ɢ�ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ 

ɉɨɞ� ɤɭɥɶɬɭɪɨɣ, ɫɨɝɥɚɫɧɨ� ɉɢɬɢɪɢɦɭ� ɋɨɪɨɤɢɧɭ – ɜɟɞɭɳɟɦɭ 

ɤɭɥɶɬɭɪɨɥɨɝɭ� ɜ� ɦɢɪɟ, ɩɨɧɢɦɚɸɬ� ɫɢɫɬɟɦɭ� ɰɟɧɧɨɫɬɟɣ (ɦɚɬɟɪɢɚɥɶɧɵɯ� ɢ 

ɞɭɯɨɜɧɵɯ), ɧɚ� ɨɫɧɨɜɟ� ɤɨɬɨɪɨɣ� ɩɪɨɢɫɯɨɞɢɬ� ɨɛɴɟɞɢɧɟɧɢɟ� ɥɸɞɟɣ� ɜ 

ɫɨɨɛɳɟɫɬɜɨ, ɚ� ɬɚɤɠɟ� í ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɢ� ɜɡɚɢɦɨɫɜɹɡɶ 

ɨɛɳɟɫɬɜɟɧɧɵɯ�ɢɧɫɬɢɬɭɬɨɜ (ɨɪɝɚɧɢɡɚɰɢɣ). ɂɧɚɱɟ�ɝɨɜɨɪɹ, ɤɭɥɶɬɭɪɚ�ɨɬɪɚɠɚɟɬ 

ɤɨɦɩɥɟɤɫ� ɡɧɚɧɢɣ, ɰɟɧɧɨɫɬɟɣ� ɢ� ɧɨɪɦ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɫɜɹɡɚɧɧɵɣ� ɫ 

ɫɭɳɟɫɬɜɨɜɚɧɢɟɦ, ɤɚɤ� ɫɨɰɢɚɥɶɧɵɯ� ɝɪɭɩɩ� ɥɸɞɟɣ, ɬɚɤ� ɢ� ɨɬɞɟɥɶɧɵɯ 

ɥɢɱɧɨɫɬɟɣ. 

 ɉɨ� ɫɭɬɢ, ɤɭɥɶɬɭɪɚ� ɩɨɞɪɚɡɭɦɟɜɚɟɬ� ɜɫɸ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɡɧɚɧɢɣ� ɢ 

ɰɟɧɧɨɫɬɟɣ, ɫɨɡɞɚɧɧɵɯ� ɜ� ɯɨɞɟ� ɜɫɟɯ� ɮɨɪɦ� ɦɚɬɟɪɢɚɥɶɧɨɣ� ɢ� ɞɭɯɨɜɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ� ɱɟɥɨɜɟɱɟɫɬɜɚ. Ɉɧɚ� ɜɨɩɥɨɳɚɟɬɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɚɯ� ɩɪɟɞɦɟɬɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ�ɱɟɥɨɜɟɤɚ, ɫɩɨɫɨɛɚɯ�ɢ�ɦɟɬɨɞɚɯ�ɩɪɨɹɜɥɟɧɢɹ�ɷɬɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ, 

ɜ� ɪɚɡɧɨɨɛɪɚɡɧɵɯ (ɩɪɚɜɨɜɵɯ, ɷɬɢɱɟɫɤɢɯ, ɪɟɥɢɝɢɨɡɧɵɯ, ɷɫɬɟɬɢɱɟɫɤɢɯ� ɢ� ɞɪ.) 

ɧɨɪɦɚɯ, ɫɨɛɥɸɞɟɧɢɹ�ɤɨɬɨɪɵɯ�ɨɛɳɟɫɬɜɨ�ɬɪɟɛɭɟɬ�ɨɬ�ɜɫɟɯ�ɢɧɞɢɜɢɞɭɭɦɨɜ. 

 Ɉɛɵɱɧɨ�ɤɭɥɶɬɭɪɭ�ɪɚɫɫɦɚɬɪɢɜɚɸɬ�ɫ�ɩɨɡɢɰɢɣ�ɧɚɭɤɢ�ɢ�ɢɫɤɭɫɫɬɜɚ. 

ɇɚɭɤɚ ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɮɨɪɦ� ɤɭɥɶɬɭɪɵ, ɜ� ɰɟɧɧɨɫɬɹɯ 

�ɡɧɚɧɢɹɯ) ɤɨɬɨɪɨɣ�ɩɪɟɨɛɥɚɞɚɟɬ�ɪɚɰɢɨɧɚɥɶɧɨɟ�ɧɚɱɚɥɨ. 

ɂɫɤɭɫɫɬɜɨ – ɞɪɭɝɚɹ�ɮɨɪɦɚ�ɤɭɥɶɬɭɪɵ, ɝɞɟ�ɞɨɦɢɧɢɪɭɟɬ�ɷɦɨɰɢɨɧɚɥɶɧɨɟ 

ɧɚɱɚɥɨ� ɜ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɱɟɥɨɜɟɤɚ� ɩɨ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ 

ɨɛɪɚɡɨɜ. 

ɂɫɬɨɪɢɱɟɫɤɢ� ɫɥɨɠɢɥɨɫɶ� ɬɚɤ, ɱɬɨ� ɤɭɥɶɬɭɪɭ� ɫɬɚɥɢ� ɩɨɞɪɚɡɞɟɥɹɬɶ� ɧɚ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɭɸ� ɢ� ɝɭɦɚɧɢɬɚɪɧɭɸ� ɫɨɫɬɚɜɥɹɸɳɢɟ. ɗɬɨ� ɧɚɢɛɨɥɟɟ 

ɡɚɦɟɬɧɨ�ɧɚ�ɩɪɢɦɟɪɟ�ɧɚɭɤɢ. 
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Ʉɚɤ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɧɚ� ɫɯɟɦɟ (ɪɢɫ. 1.1), ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɨɧɤɪɟɬɧɨɣ 

ɩɪɟɞɦɟɬɧɨɣ�ɨɛɥɚɫɬɶɸ�ɡɧɚɧɢɣ�ɜɫɟ�ɧɚɭɤɢ�ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɟɫɬɟɫɬɜɟɧɧɵɟ�ɢ  

ɝɭɦɚɧɢɬɚɪɧɵɟ. 

 Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɟɫɬɟɫɬɜɟɧɧɵɟ� ɧɚɭɤɢ – ɷɬɨ� ɫɢɫɬɟɦɚ� ɡɧɚɧɢɣ� ɨ 

ɦɚɬɟɪɢɚɥɶɧɨɦ� ɦɢɪɟ, ɟɝɨ� ɮɨɪɦɚɯ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ; ɚ 

ɝɭɦɚɧɢɬɚɪɧɵɟ� ɧɚɭɤɢ – ɷɬɨ� ɫɢɫɬɟɦɚ� ɡɧɚɧɢɣ� ɨ� ɩɨɡɢɬɢɜɧɨ� ɡɧɚɱɢɦɵɯ 

ɰɟɧɧɨɫɬɹɯ� ɛɵɬɢɹ� ɱɟɥɨɜɟɤɚ (ɢɧɞɢɜɢɞɭɭɦɚ), ɫɨɰɢɚɥɶɧɵɯ� ɫɥɨɟɜ (ɝɪɭɩɩ 

ɥɸɞɟɣ) ɢ�ɱɟɥɨɜɟɱɟɫɬɜɚ�ɜ�ɰɟɥɨɦ, ɜɤɥɸɱɚɸɳɚɹ�ɜ�ɫɟɛɹ�ɢɞɟɚɥɵ, ɰɟɥɢ, ɧɨɪɦɵ�ɢ 

ɩɪɚɜɢɥɚ�ɦɵɲɥɟɧɢɹ, ɨɛɳɟɧɢɹ�ɢ�ɩɨɜɟɞɟɧɢɹ�ɥɸɞɟɣ. 

x ɋɩɟɰɢɮɢɤɚ�ɟɫɬɟɫɬɜɟɧɧɨɣ�ɧɚɭɤɢ�ɫɨɫɬɨɢɬ�ɜ�ɬɨɦ, ɱɬɨ�ɡɧɚɧɢɹ�ɨ�ɩɪɢɪɨɞɟ 

ɨɬɥɢɱɚɸɬɫɹ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɶɸ�ɨɛɴɟɤɬɢɜɧɨɫɬɢ�ɢ�ɞɨɫɬɨɜɟɪɧɨɫɬɢ. 

Ⱦɥɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ� ɯɚɪɚɤɬɟɪɧɨ� ɫɬɪɟɦɥɟɧɢɟ� ɤ� ɢɫɬɢɧɟ, ɪɚɫɤɪɵɬɢɸ 

ɧɚɢɛɨɥɟɟ� ɝɥɭɛɨɤɢɯ� ɢ� ɨɛɳɢɯ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɹɜɥɟɧɢɣ 

ɉɪɟɞɦɟɬɧɚɹ�ɨɛɥɚɫɬɶ�ɧɚɭɤɢ 

ɋɢɫɬɟɦɚ�ɡɧɚɧɢɣ�ɨ 
ɩɪɢɪɨɞɟ – ɟɫɬɟɫɬɜɨɡɧɚɧɢɟ 

ɋɢɫɬɟɦɚ�ɡɧɚɧɢɣ�ɨ 
ɩɨɡɢɬɢɜɧɨ�ɡɧɚɱɢɦɵɯ 
ɰɟɧɧɨɫɬɹɯ�ɛɵɬɢɹ 

ɱɟɥɨɜɟɤɚ, ɫɨɰ. ɫɥɨɟɜ, 
ɝɨɫɭɞɚɪɫɬɜɚ�ɢ�ɬ�ɩ. 

ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ: 

�Ⱦɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɡɧɚɧɢɣ�ɨɩɪɟɞɟɥɹɟɬ: 

ȿɫɬɟɫɬɜɟɧɧɚɹ�ɧɚɭɤɚ 
__________________________________ 

ɮɢɡɢɤɚ, ɯɢɦɢɹ, ɛɢɨɥɨɝɢɹ, 
ɝɟɨɝɪɚɮɢɹ, ɬɟɯɧɢɱɟɫɤɢɟ�ɢ 
ɦɟɞɢɰɢɧɫɤɢɟ�ɧɚɭɤɢ�ɢ�ɬ�ɩ. 

Ƚɭɦɚɧɢɬɚɪɧɚɹ�ɧɚɭɤɚ 
__________________________________ 

ɮɢɥɨɫɨɮɢɹ, ɢɫɬɨɪɢɹ, 
ɚɪɯɟɨɥɨɝɢɹ, ɷɬɧɨɝɪɚɮɢɹ, 
ɢɫɤɭɫɫɬɜɨɜɟɞɟɧɢɟ�ɢ�ɬ�ɩ. 

Ɋɢɫ. 1.1. ɉɪɟɞɦɟɬɧɚɹ�ɨɛɥɚɫɬɶ�ɧɚɭɤɢ 
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ɦɢɪɚ� ɜ� ɰɟɥɨɦ, ɚ� ɬɚɤɠɟ� ɫɢɫɬɟɦɧɵɣ� ɩɨɞɯɨɞ� ɩɪɢ� ɜɵɜɨɞɟ� ɨɞɧɢɯ� ɡɧɚɧɢɣ� ɢɡ 

ɞɪɭɝɢɯ�ɥɨɝɢɱɟɫɤɢɦ�ɩɭɬɟɦ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɚɩɩɚɪɚɬɚ. 

x ɋɩɟɰɢɮɢɤɚ� ɝɭɦɚɧɢɬɚɪɧɨɣ� ɧɚɭɤɢ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ, ɱɬɨ 

ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɢɟ� ɰɟɧɧɨɫɬɢ� ɞɚɧɧɨɣ� ɨɛɥɚɫɬɢ� ɡɧɚɧɢɹ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɢ 

ɚɤɬɢɜɢɡɢɪɭɸɬɫɹ�ɢɫɯɨɞɹ�ɢɡ�ɫɨɰɢɚɥɶɧɨɣ�ɩɨɡɢɰɢɢ�ɱɟɥɨɜɟɤɚ. 

Ƚɭɦɚɧɢɬɚɪɧɵɟ� ɡɧɚɧɢɹ� ɧɚɰɟɥɟɧɵ� ɧɚ� ɱɟɥɨɜɟɤɚ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɢ 

ɢɦɟɸɬ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɢɞɟɨɥɨɝɢɱɟɫɤɢɟ�ɤɨɪɧɢ, ɱɬɨ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɡɚɜɢɫɢɦɨɫɬɶ 

ɷɬɢɯ� ɡɧɚɧɢɣ� ɨɬ� ɩɪɢɨɪɢɬɟɬɨɜ� ɢ� ɩɪɟɞɩɨɱɬɟɧɢɣ� ɩɨɡɧɚɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ. 

ɉɨɷɬɨɦɭ� ɜ� ɝɭɦɚɧɢɬɚɪɧɵɯ� ɧɚɭɤɚɯ� ɢɥɥɸɡɢɢ� ɢ� ɡɚɛɥɭɠɞɟɧɢɹ� ɫɨɯɪɚɧɹɸɬɫɹ 

ɞɨɜɨɥɶɧɨ�ɞɨɥɝɨ. 

Ɋɟɡɭɥɶɬɚɬɵ�ɝɭɦɚɧɢɬɚɪɧɨɣ�ɧɚɭɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɩɥɨɯɨ 

ɩɨɞɞɚɸɬɫɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɩɪɨɜɟɪɤɟ� ɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ, ɚ 

ɬɚɤɠɟ� ɩɨɞɱɢɧɟɧɵ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɦɨɪɚɥɶɧɨ�ɷɬɢɱɟɫɤɢɦ� ɧɨɪɦɚɦ. ɋɥɟɞɭɟɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɝɭɦɚɧɢɬɚɪɧɵɟ� ɦɟɬɨɞɵ� ɩɨɡɧɚɧɢɹ, ɤɚɤ 

ɬɚɤɨɜɵɟ, ɩɪɢɦɟɧɹɸɬɫɹ� ɜ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ� ɤɪɚɣɧɟ� ɪɟɞɤɨ. ɍɱɟɧɵɟ 

ɩɪɟɞɩɨɱɢɬɚɸɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɮɢɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ, ɯɢɦɢɱɟɫɤɢɟ, 

ɛɢɨɥɨɝɢɱɟɫɤɢɟ, ɬɟɯɧɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜɵɪɚɠɚɟɬɫɹ� ɜ 

ɩɨɡɧɚɧɢɢ� ɨɛɴɟɤɬɢɜɧɵɯ� ɡɚɤɨɧɨɜ� ɩɪɢɪɨɞɵ, ɧɟ� ɡɚɜɢɫɹɳɢɯ� ɨɬ� ɫɨɰɢɚɥɶɧɵɯ 

ɩɪɢɨɪɢɬɟɬɨɜ, ɚ� ɝɭɦɚɧɢɬɚɪɧɵɟ� ɧɚɭɤɢ� ɜɨɡɧɢɤɥɢ� ɜ� ɯɨɞɟ� ɫɨɰɢɚɥɶɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɸɞɟɣ, ɬ. ɟ. ɢɯ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɩɪɨɞɭɤɬ 

ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɦɵɲɥɟɧɢɹ, ɩɨɞɜɟɪɠɟɧɧɨɝɨ� ɷɬɚɩɧɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɜ 

ɨɛɳɟɫɬɜɟ. 

 Ʉɚɡɚɥɨɫɶ� ɛɵ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɢ� ɝɭɦɚɧɢɬɚɪɧɵɟ� ɧɚɭɤɢ� ɜɧɭɬɪɟɧɧɟ� ɧɟ 

ɫɜɹɡɚɧɵ�ɢ�ɩɨɞɞɟɪɠɢɜɚɸɬ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɱɢɫɬɨ�ɢɫɬɨɪɢɱɟɫɤɢɟ�ɢ�ɮɨɪɦɚɥɶɧɵɟ 

ɨɬɧɨɲɟɧɢɹ… Ɉɞɧɚɤɨ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɨɦ� ɷɬɚɩɟ� ɷɜɨɥɸɰɢɢ� ɢɦɟɧɧɨ 

ɝɭɦɚɧɢɬɚɪɧɵɟ� ɰɟɧɧɨɫɬɢ� ɨɬɞɟɥɶɧɵɯ� ɧɚɪɨɞɨɜ� ɨɩɪɟɞɟɥɢɥɢ� ɩɪɟɢɦɭɳɟɫɬ-

ɜɟɧɧɵɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɜ�ɪɚɡɜɢɬɢɢ�ɢɯ�ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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 Ɍɚɤ� ɭɠ� ɫɥɨɠɢɥɨɫɶ, ɱɬɨ ɝɭɦɚɧɢɬɚɪɧɚɹ� ɤɭɥɶɬɭɪɚ� ɜ� ɨɛɳɟɫɬɜɟɧɧɨɦ 

ɜɨɫɩɪɢɹɬɢɢ� ɹɜɥɹɟɬɫɹ� ɤɭɥɶɬɭɪɨɣ� ɩɨɥɧɨɰɟɧɧɨɣ, ɩɟɪɜɨɤɭɥɶɬɭɪɨɣ� ɢ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɧɟɨɛɯɨɞɢɦɵɣ�ɮɚɤɬɨɪ�ɞɭɯɨɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɥɸɞɟɣ. 

 ȿɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɚɹ� ɤɭɥɶɬɭɪɚ� ɨɛɵɱɧɨ� ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ� ɩɪɨɳɟ, ɟɟ 

ɞɨɫɬɢɠɟɧɢɹ� ɱɚɫɬɨ� ɫɜɹɡɵɜɚɸɬ� ɫ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɦɚɬɟɪɢɚɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɥɸɞɟɣ, ɚ� ɩɪɢ� ɨɛɫɭɠɞɟɧɢɢ� ɟɟ� ɡɧɚɱɢɦɨɫɬɢ� ɨɛɵɱɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɸɬ 

ɬɟɯɧɢɱɟɫɤɢɟ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɢɥɨɠɟɧɢɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ – ɝɨɜɨɪɹɬ� ɨ 

ɜɟɤɟ� ɷɥɟɤɬɪɨɧɢɤɢ, ɦɨɝɭɳɟɫɬɜɟ� ɹɞɟɪɧɨɣ� ɷɧɟɪɝɟɬɢɤɢ, ɷɩɨɯɟ� ɤɨɦɩɶɸɬɟɪɨɜ� ɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɢ�ɬ. ɞ. 

 ɋɨɜɪɟɦɟɧɧɨɟ� ɩɨɧɹɬɢɟ «ɤɭɥɶɬɭɪɚ» ɬɪɚɤɬɭɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨ� ɲɢɪɟ. ȼ 

ɧɚɲɟ�ɜɪɟɦɹ�ɷɬɨ�ɩɨɧɹɬɢɟ�ɧɟɥɶɡɹ�ɫɜɹɡɵɜɚɬɶ�ɬɨɥɶɤɨ�ɫ�ɝɭɦɚɧɢɬɚɪɧɵɦ�ɡɧɚɧɢɟɦ 

ɢ� ɢɫɤɭɫɫɬɜɨɦ. Ⱦɭɯɨɜɧɵɣ� ɦɢɪ� ɱɟɥɨɜɟɤɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɟɝɨ� ɤɭɥɶɬɭɪɧɵɦ 

ɭɪɨɜɧɟɦ, ɚ�ɩɨɫɥɟɞɧɢɣ�ɮɨɪɦɢɪɭɟɬɫɹ�ɜ�ɯɨɞɟ�ɨɫɦɵɫɥɟɧɢɹ�ɩɪɢɪɨɞɵ, ɨɫɨɡɧɚɧɢɹ 

ɟɟ� ɡɚɤɨɧɨɜ. ɉɨɷɬɨɦɭ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɟ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɱɚɫɬɶ 

ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɵ. 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɬɚɧɨɜɢɬɫɹ�ɜɫɟ�ɛɨɥɟɟ�ɩɪɚɜɨɦɟɪɧɵɦ 

ɫɭɠɞɟɧɢɟ� ɨ� ɬɨɦ, ɱɬɨ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɚɹ� ɢ� ɝɭɦɚɧɢɬɚɪɧɚɹ� ɤɭɥɶɬɭɪɵ – ɷɬɨ� ɞɜɟ 

ɮɨɪɦɵ�ɩɪɨɹɜɥɟɧɢɹ�ɟɞɢɧɨɣ, ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɵ. 

Ʉɭɥɶɬɭɪɚ�ɜ�ɲɢɪɨɤɨɦ�ɫɦɵɫɥɟ�ɜɨɩɥɨɳɚɟɬ�ɜ�ɫɟɛɟ�ɜɫɸ�ɫɢɫɬɟɦɭ�ɡɧɚɧɢɣ�ɢ 

ɩɪɟɞɫɬɚɜɥɟɧɢɣ� ɨ� ɦɢɪɟ, ɤɨɬɨɪɚɹ� ɨɩɪɟɞɟɥɹɟɬ� ɭɪɨɜɟɧɶ� ɪɚɡɜɢɬɢɹ� ɨɛɳɟɫɬɜɚ� ɢ 

ɨɬɞɟɥɶɧɨɣ� ɥɢɱɧɨɫɬɢ. ɉɪɢɱɟɦ� ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɣ� ɜɟɳɟɫɬɜɟɧɧɵɣ� ɜɤɥɚɞ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ� ɜ� ɷɬɭ� ɫɢɫɬɟɦɭ� ɞɨɩɨɥɧɹɟɬɫɹ� ɫɟɝɨɞɧɹ� ɚɤɬɢɜɧɵɦ 

ɩɨɥɨɠɢɬɟɥɶɧɵɦ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɟɫɬɟɫɬɜɟɧɧɵɯ�ɧɚɭɤ�ɧɚ�ɩɪɨɰɟɫɫ�ɦɵɲɥɟɧɢɹ�ɢ 

ɞɭɯɨɜɧɵɣ�ɦɢɪ�ɱɟɥɨɜɟɤɚ. 

 Ⱦɚɜɧɨ� ɩɪɢɜɵɱɧɵɦ� ɫɬɚɥɨ� ɪɚɫɫɦɨɬɪɟɧɢɟ� ɞɜɭɯ� ɜɢɞɨɜ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɦɚɬɟɪɢɢ – ɜɟɳɟɫɬɜɨ� ɢ� ɩɨɥɟ, ɧɚɩɪɢɦɟɪ� ɡɚɪɹɠɟɧɧɚɹ� ɦɢɤɪɨɱɚɫɬɢɰɚ� ɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ�ɢɡɥɭɱɟɧɢɟ. ɉɪɢ�ɷɬɨɦ�ɨɛɟ�ɷɬɢ�ɫɭɛɫɬɚɧɰɢɢ�ɪɚɜɧɨɩɪɚɜɧɵ�ɫ 

ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɫɜɨɟɣ� ɫɭɳɧɨɫɬɢ� ɢ� ɫɩɨɫɨɛɧɵ� ɤ� ɜɡɚɢɦɨɩɪɟɜɪɚɳɟɧɢɹɦ. 

ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ� ɫɤɚɡɚɧɧɨɝɨ� ɹɜɥɹɟɬɫɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɷɥɟɤɬɪɨɧɚ� ɫ 
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ɩɨɡɢɬɪɨɧɨɦ, ɩɪɢɜɨɞɹɳɟɟ�ɤ�ɪɨɠɞɟɧɢɸ�ɞɜɭɯ�ɮɨɬɨɧɨɜ – ɤɜɚɧɬɨɜ�ɢɡɥɭɱɟɧɢɹ, ɢ 

ɨɛɪɚɬɧɵɣ� ɩɪɨɰɟɫɫ� ɨɛɪɚɡɨɜɚɧɢɹ� ɷɥɟɤɬɪɨɧɧɨ�ɩɨɡɢɬɪɨɧɧɨɣ� ɩɚɪɵ� ɩɪɢ 

ɫɬɨɥɤɧɨɜɟɧɢɢ�ɮɨɬɨɧɨɜ�ɫ�ɚɬɨɦɚɦɢ�ɜɟɳɟɫɬɜɚ. 

 ɉɨɞɨɛɧɵɦ� ɨɛɪɚɡɨɦ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɢ� ɫɨɨɬɧɨɲɟɧɢɟ� ɦɟɠɞɭ 

ɝɭɦɚɧɢɬɚɪɧɨɣ�ɢ�ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ�ɤɭɥɶɬɭɪɚɦɢ. 

 Ʉɭɥɶɬɭɪɚ, ɜɨɨɛɳɟ, ɫɬɚɧɨɜɢɬɫɹ ©ɞɜɭɥɢɤɨɣ», ɱɬɨ� ɫɚɦɨ� ɩɨ� ɫɟɛɟ 

ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɫɭɳɟɫɬɜɨɜɚɧɢɢ� ɟɟ� ɝɭɦɚɧɢɬɚɪɧɨɣ� ɢ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ� ɮɨɪɦ, ɤɨɬɨɪɵɦ� ɫɜɨɣɫɬɜɟɧɧɚ� ɧɟɨɞɢɧɚɤɨɜɨɫɬɶ� ɢ 

ɜɡɚɢɦɨɞɨɩɨɥɧɹɟɦɨɫɬɶ. Ɇɟɠɞɭ� ɷɬɢɦɢ� ɮɨɪɦɚɦɢ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɩɨ� ɬɢɩɭ� ɫɨɨɛɳɚɸɳɢɯɫɹ� ɫɨɫɭɞɨɜ, ɤɨɝɞɚ� ɩɪɢɛɚɜɥɟɧɢɟ 

ɫɨɞɟɪɠɢɦɨɝɨ�ɜ�ɨɞɧɨɦ�ɫɨɫɭɞɟ�ɫɨ�ɜɪɟɦɟɧɟɦ�ɩɨɜɵɲɚɟɬ�ɭɪɨɜɟɧɶ�ɫɨɞɟɪɠɢɦɨɝɨ 

ɜ�ɞɪɭɝɨɦ. ȼ�ɪɟɚɥɶɧɨɦ�ɜɨɫɩɪɢɹɬɢɢ�ɞɜɚ�ɥɢɤɚ�ɤɭɥɶɬɭɪɵ – ɷɬɨ�ɨɛɪɚɡɵ�ɱɟɥɨɜɟɤɚ 

ɢ�ɩɪɢɪɨɞɵ. ȿɞɢɧɟɧɢɟ�ɩɨɫɥɟɞɧɢɯ�ɨɛɭɫɥɨɜɥɟɧɨ�ɬɟɦ, ɱɬɨ�ɱɟɥɨɜɟɤ�í�ɷɬɨ�ɱɚɫɬɶ 

ɩɪɢɪɨɞɵ, ɚ�ɩɪɢɪɨɞɚ�í�ɟɝɨ�ɟɫɬɟɫɬɜɟɧɧɨɟ�ɨɤɪɭɠɟɧɢɟ. 

 

1.2. ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ�ɧɚɭɤɢ�ɢ�ɮɨɪɦɵ�ɧɚɭɱɧɨɝɨ�ɡɧɚɧɢɹ 

 Ʉɚɤɨɜɚ� ɮɨɪɦɭɥɚ� ɧɚɭɤɢ? Ʉɪɚɬɤɨ� ɨɬɜɟɬɢɬɶ� ɧɚ� ɷɬɨɬ� ɜɨɩɪɨɫ� ɦɨɠɧɨ 

ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ: ɡɧɚɬɶ, ɱɬɨɛɵ� ɩɪɟɞɜɢɞɟɬɶ, ɩɪɟɞɜɢɞɟɬɶ, ɱɬɨɛɵ 

ɞɟɣɫɬɜɨɜɚɬɶ�ɫɨ�ɡɧɚɧɢɟɦ�ɞɟɥɚ. 

 ȼ� ɩɪɨɰɟɫɫɟ� ɧɚɭɱɧɨɝɨ� ɩɨɡɧɚɧɢɹ� ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɞɜɟ� ɫɭɳɟɫɬɜɟɧɧɵɟ 

ɫɬɨɪɨɧɵ. Ɉɞɧɚ� ɫɬɨɪɨɧɚ�ɫɜɹɡɚɧɚ� ɫ� ɪɚɫɤɪɵɬɢɟɦ�ɩɪɢɪɨɞɵ�ɩɪɟɞɦɟɬɚ� ɧɚɭɤɢ, ɚ 

ɞɪɭɝɚɹ�ɫɬɨɪɨɧɚ�ɨɬɪɚɠɚɟɬ�ɩɪɢɪɨɞɭ�ɢ�ɦɟɯɚɧɢɡɦ�ɦɟɬɨɞɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ. 

 ɋɨɝɥɚɫɧɨ� ɮɪɚɧɰɭɡɫɤɨɦɭ� ɦɚɬɟɦɚɬɢɤɭ� Ⱥ. ɉɭɚɧɤɚɪɟ� ɧɚɭɱɧɚɹ 

ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜɫɟɝɞɚ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɧɟɤɨɬɨɪɭɸ� ɤɥɚɫɫɢɮɢɤɚɰɢɸ� ɫɨɛɪɚɧɧɨɝɨ 

ɮɚɤɬɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ, ɜ� ɩɪɨɰɟɫɫɟ� ɤɨɬɨɪɨɣ� ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ� ɫɤɪɵɬɵɟ 

ɢɡɧɚɱɚɥɶɧɨ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɨɬɞɟɥɶɧɵɦɢ� ɮɚɤɬɚɦɢ� ɢ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɢɯ 

ɩɪɨɹɜɥɟɧɢɹ. 

 Ɉɛɨɛɳɚɹ� ɜɫɟ� ɪɚɧɟɟ� ɫɤɚɡɚɧɧɨɟ� ɨ� ɧɚɭɤɟ, ɦɨɠɧɨ� ɞɚɬɶ� ɟɣ� ɫɥɟɞɭɸɳɟɟ 

ɨɩɪɟɞɟɥɟɧɢɟ. 
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ɇɚɭɤɚ – ɷɬɨ� ɨɫɨɡɧɚɧɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɥɸɞɟɣ, ɧɚɩɪɚɜɥɟɧɧɚɹ� ɧɚ 

ɞɨɫɬɢɠɟɧɢɟ� ɨɛɴɟɤɬɢɜɧɨ�ɢɫɬɢɧɧɵɯ� ɡɧɚɧɢɣ, ɚ� ɬɚɤɠɟ� ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ 

ɩɨɥɭɱɟɧɧɨɣ�ɱɟɥɨɜɟɤɨɦ�ɢ�ɨɛɳɟɫɬɜɨɦ�ɢɧɮɨɪɦɚɰɢɢ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɧɚ� ɪɢɫ. 1.2 ɫɯɟɦɚ� ɨɬɪɚɠɚɟɬ� ɫɬɪɭɤɬɭɪɢɡɚɰɢɸ� ɮɨɪɦ 

ɧɚɭɱɧɨɝɨ�ɡɧɚɧɢɹ, ɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɢ�ɧɚɡɧɚɱɟɧɢɟ. 

Ɏɨɪɦɵ�ɧɚɭɱɧɨɝɨ�ɡɧɚɧɢɹ 

ɇɚɭɱɧɵɟ�ɮɚɤɬɵ 
(ɭɫɬɚɧɨɜɥɟɧɧɵɟ�ɩɭɬɟɦ 

ɧɚɛɥɸɞɟɧɢɹ�ɢɥɢ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
ɧɚɭɱɧɵɟ�ɞɚɧɧɵɟ) 

ɇɚɭɱɧɵɟ�ɩɪɨɛɥɟɦɵ 
(ɨɫɨɡɧɚɧɧɵɟ�ɜɨɩɪɨɫɵ, ɞɥɹ�ɨɬɜɟɬɚ 
ɧɚ�ɤɨɬɨɪɵɟ�ɢɦɟɸɳɢɯɫɹ�ɡɧɚɧɢɣ 

ɧɟɞɨɫɬɚɬɨɱɧɨ) 

ɇɚɭɱɧɵɟ�ɝɢɩɨɬɟɡɵ 
(ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɡɧɚɧɢɹ, 
ɢɫɬɢɧɧɨɫɬɶ�ɢɥɢ�ɥɨɠɧɨɫɬɶ 
ɤɨɬɨɪɵɯ�ɟɳɟ�ɧɟ�ɞɨɤɚɡɚɧɚ) 

Ʉɚɬɟɝɨɪɢɢ�ɧɚɭɤɢ 
(ɧɚɢɛɨɥɟɟ�ɨɛɳɢɟ�ɩɨɧɹɬɢɹ�ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ�ɬɟɨɪɢɢ,�ɧɚɭɤɢ�ɜ 

ɰɟɥɨɦ) 

Ɂɚɤɨɧɵ�ɧɚɭɤɢ 
(ɜɧɭɬɪɟɧɧɢɟ, ɫɭɳɟɫɬɜɟɧɧɵɟ, 
ɭɫɬɨɣɱɢɜɵɟ�ɩɪɢɱɢɧɧɨ�ɫɥɟɞɫɬ-
ɜɟɧɧɵɟ�ɫɜɹɡɢ�ɦɟɠɞɭ�ɹɜɥɟɧɢɹɦɢ) 

ɇɚɭɱɧɵɟ�ɩɪɢɧɰɢɩɵ 
(ɧɚɢɛɨɥɟɟ�ɨɛɳɢɟ�ɢ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ�ɩɨɥɨɠɟɧɢɹ 
ɬɟɨɪɢɢ) 

ɇɚɭɱɧɵɟ�ɬɟɨɪɢɢ 
(ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɟ�ɡɧɚɧɢɹ, 
ɨɛɴɹɫɧɹɸɳɢɟ�ɰɟɥɵɣ�ɤɨɦɩɥɟɤɫ 
ɮɚɤɬɨɜ�ɢ�ɨɩɢɫɵɜɚɸɳɢɟ 
ɩɨɫɪɟɞɫɬɜɨɦ�ɡɚɤɨɧɨɜ 
ɨɩɪɟɞɟɥɟɧɧɭɸ�ɨɛɥɚɫɬɶ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ) 

 
ɇɚɭɱɧɵɟ�ɤɨɧɰɟɩɰɢɢ 

(ɨɫɧɨɜɧɵɟ�ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɢɟ 
ɢɞɟɢ�ɢ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɩɪɢɧɰɢɩɵ) 

ɇɚɭɱɧɵɟ�ɤɚɪɬɢɧɵ�ɦɢɪɚ 
(ɢɫɬɨɪɢɱɟɫɤɢ�ɫɥɨɠɢɜɲɢɟɫɹ 
ɫɢɫɬɟɦɵ�ɧɚɭɱɧɵɯ�ɬɟɨɪɢɣ, 
ɨɩɢɫɵɜɚɸɳɢɟ�ɪɟɚɥɶɧɨɫɬɶ) 

Ɋɢɫ. 1.2. ɋɬɪɭɤɬɭɪɢɡɚɰɢɹ�ɮɨɪɦ�ɧɚɭɱɧɨɝɨ�ɡɧɚɧɢɹ 
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1.3. ɇɚɭɱɧɵɟ�ɦɟɬɨɞɵ�ɤɚɤ�ɫɪɟɞɫɬɜɨ�ɞɨɫɬɢɠɟɧɢɹ�ɧɚɭɱɧɨɝɨ�ɡɧɚɧɢɹ, 

ɩɪɨɰɟɫɫ�ɧɚɭɱɧɨɝɨ�ɩɨɡɧɚɧɢɹ 

ɇɚɭɱɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜɫɟɝɞɚ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɩɪɢɦɟɧɟɧɢɟ� ɬɨɝɨ� ɢɥɢ 

ɢɧɨɝɨ� ɦɟɬɨɞɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼɵɛɨɪ� ɤɨɧɤɪɟɬɧɨɝɨ� ɦɟɬɨɞɚ� ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 

ɩɪɢɪɨɞɨɣ� ɢɡɭɱɚɟɦɨɝɨ� ɨɛɴɟɤɬɚ, ɯɚɪɚɤɬɟɪɨɦ� ɢ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦɢ� ɟɝɨ 

ɞɜɢɠɟɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬ� ɧɚɭɱɧɨɝɨ� ɩɨɢɫɤɚ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɬ. ɟ. ɨɧ� ɧɟ 

ɨɬɜɟɱɚɟɬ� ɧɚ� ɢɡɧɚɱɚɥɶɧɨ� ɩɨɫɬɚɜɥɟɧɧɵɣ� ɜɨɩɪɨɫ. ɇɨ, ɟɫɥɢ� ɷɬɨɬ� ɪɟɡɭɥɶɬɚɬ 

ɩɨɥɭɱɟɧ�ɩɨ�ɧɚɭɱɧɨ� ɨɛɨɫɧɨɜɚɧɧɨɣ�ɦɟɬɨɞɢɤɟ, ɬɨ�ɢ�ɨɧ� ɜɚɠɟɧ� ɜ�ɞɚɥɶɧɟɣɲɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɬɚɤ�ɤɚɤ�ɫɭɠɚɟɬ�ɨɛɥɚɫɬɶ�ɩɨɢɫɤɚ. 

ȼɪɟɦɹ� ɨɬ� ɜɪɟɦɟɧɢ� ɜ� ɧɚɭɤɟ� ɩɪɨɢɫɯɨɞɢɬ� ɨɛɧɨɜɥɟɧɢɟ� ɬɟɨɪɢɣ, ɫɦɟɧɚ 

ɜɡɝɥɹɞɨɜ, ɩɪɟɨɞɨɥɟɧɢɟ� ɫɥɨɠɢɜɲɢɯɫɹ� ɦɧɟɧɢɣ. ɉɪɢ� ɷɬɨɦ� ɦɟɬɨɞɵ 

ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɨɯɪɚɧɹɸɬ� ɜɢɞ� ɜ� ɫɜɨɟɣ� ɨɫɧɨɜɟ, ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɵɦ 

ɷɥɟɦɟɧɬɨɦ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɢ� ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɢ� ɜ� ɧɚɭɱɧɵɯ� ɢɫɤɚɧɢɹɯ 

ɩɨɫɥɟɞɭɸɳɢɯ�ɩɨɤɨɥɟɧɢɣ�ɭɱɟɧɵɯ. ɇɚ�ɪɢɫ. 1.3 ɩɪɢɜɟɞɟɧɚ�ɫɯɟɦɚ, ɜ�ɤɨɬɨɪɨɣ 

ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɯɚɪɚɤɬɟɪɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ 

ɩɪɨɰɟɫɫɟ� ɩɨɡɧɚɧɢɹ�ɨɛɴɟɞɢɧɟɧɵ� ɜ�ɞɜɟ� ɛɨɥɶɲɢɟ� ɝɪɭɩɩɵ – ɷɦɩɢɪɢɱɟɫɤɭɸ�ɢ 

ɬɟɨɪɟɬɢɱɟɫɤɭɸ. 

ɋɬɪɭɤɬɭɪɧɚɹ� ɫɯɟɦɚ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ� ɨɛɳɟɧɚɭɱɧɵɯ� ɦɟɬɨɞɨɜ 

ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫ. 1.4. 

Ʉɪɨɦɟ�ɦɟɬɨɞɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ�ɜ�ɩɨɫɥɟɞɧɟɣ�ɫɯɟɦɟ, ɱɚɫɬɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɨɩɟɪɚɰɢɨɧɧɵɣ� ɦɟɬɨɞ, ɤɨɬɨɪɵɣ� ɨɫɧɨɜɚɧ� ɧɚ� ɩɨɞɪɚɡɞɟɥɟɧɢɢ� ɢɡɭɱɚɟɦɵɯ 

ɹɜɥɟɧɢɣ� ɧɚ� ɨɬɞɟɥɶɧɵɟ� ɫɨɛɵɬɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɯ� ɜɪɟɦɟɧɧɵɯ� ɢ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɦɚɫɲɬɚɛɨɜ. ɋɚɦɢ� ɫɨɛɵɬɢɹ� ɡɚɤɥɸɱɚɸɬɫɹ� ɜ� ɫɨɜɟɪɲɟɧɢɢ 

ɤɚɤɢɯ�ɥɢɛɨ� ɞɟɣɫɬɜɢɣ (ɨɩɟɪɚɰɢɣ) ɧɚɞ� ɨɛɴɟɤɬɨɦ� ɩɨɡɧɚɧɢɹ� ɢ� ɩɨɫɥɟɞɭɸɳɟɦ 

ɫɛɨɪɟ�ɢɧɮɨɪɦɚɰɢɢ�ɨɛ�ɨɬɜɟɬɧɨɣ�ɪɟɚɤɰɢɢ�ɨɛɴɟɤɬɚ. 
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ɉɪɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɬɟɨɪɢɢ� ɧɚ� ɦɟɧɟɟ� ɢɡɭɱɟɧɧɵɟ 

ɨɛɥɚɫɬɢ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞ� ɷɤɫɬɪɚɩɨɥɹɰɢɢ, ɚ� ɤɨɝɞɚ� ɬɪɟɛɭɟɬɫɹ 

ɭɫɬɚɧɨɜɢɬɶ�ɨɛɳɭɸ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɜ� ɩɨɜɟɞɟɧɢɢ�ɨɛɴɟɤɬɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨ 

ɨɬɞɟɥɶɧɵɦ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ�ɞɚɧɧɵɦ, ɩɪɢɦɟɧɹɸɬ ɦɟɬɨɞ�ɢɧɬɟɪɩɨɥɹɰɢɢ. 

ɉɪɢ�ɷɬɨɦ�ɩɪɢɯɨɞɢɬɫɹ�ɩɨɞɛɢɪɚɬɶ�ɩɨɞɯɨɞɹɳɢɟ�ɩɪɨɫɬɵɟ� ɷɤɫɬɪɚɩɨɥɢɪɭɸɳɢɟ 

ɢ�ɢɧɬɟɪɩɨɥɢɪɭɸɳɢɟ�ɮɭɧɤɰɢɢ. 

ɗɦɩɢɪɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ Ɍɟɨɪɟɬɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ 

ɇɚɛɥɸɞɟɧɢɟ 

Ɉɩɢɫɚɧɢɟ 

ɂɡɦɟɪɟɧɢɟ 

ɗɤɫɩɟɪɢɦɟɧɬ 
(ɢɡɭɱɟɧɢɟ�ɨɛɴɟɤɬɚ�ɜ 

ɫɩɟɰɢɚɥɶɧɨ 
ɫɨɡɞɚɜɚɟɦɵɯ�ɢ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 

ɭɫɥɨɜɢɹɯ, 
ɩɨɡɜɨɥɹɸɳɟɟ 

ɜɨɫɫɬɚɧɨɜɢɬɶ�ɯɨɞ 
ɹɜɥɟɧɢɣ�ɩɪɢ 

ɩɨɜɬɨɪɟɧɢɢ�ɭɫɥɨɜɢɣ) 

ɋɪɚɜɧɟɧɢɟ 
(ɨɞɧɨɜɪɟɦɟɧɧɨɟ 
ɫɨɨɬɧɨɫɢɬɟɥɶɧɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɢ 
ɨɰɟɧɤɚ�ɨɛɳɢɯ 
ɫɜɨɣɫɬɜ�ɭ�ɞɜɭɯ�ɢ 
ɛɨɥɟɟ�ɨɛɴɟɤɬɨɜ) 

Ɏɨɪɦɚɥɢɡɚɰɢɹ 
(ɩɨɫɬɪɨɟɧɢɟ 
ɚɛɫɬɪɚɤɬɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɦɨɞɟɥɟɣ, 

ɨɩɢɫɵɜɚɸɳɢɯ 
ɢɡɭɱɚɟɦɵɟ�ɹɜɥɟɧɢɹ) 

 

Ⱥɤɫɢɨɦɚɬɢɡɚɰɢɹ 
(ɩɨɫɬɪɨɟɧɢɟ�ɬɟɨɪɢɣ 
ɧɚ�ɨɫɧɨɜɟ�ɚɤɫɢɨɦ - 
ɭɬɜɟɪɠɞɟɧɢɣ, ɧɟ 
ɬɪɟɛɭɸɳɢɯ 

ɞɨɤɚɡɚɬɟɥɶɫɬɜ) 

Ƚɢɩɨɬɟɬɢɤɨ-
ɞɟɞɭɤɬɢɜɧɵɣ�ɦɟɬɨɞ 
(ɫɨɡɞɚɧɢɟ�ɫɢɫɬɟɦɵ 

ɞɟɞɭɤɬɢɜɧɨ 
ɫɜɹɡɚɧɧɵɯ�ɦɟɠɞɭ 
ɫɨɛɨɣ�ɝɢɩɨɬɟɡ, 
ɩɨɡɜɨɥɹɸɳɟɣ 

ɫɞɟɥɚɬɶ�ɡɚɤɥɸɱɟɧɢɟ 
ɨɛ�ɷɦɩɢɪɢɱɟɫɤɢɯ 

ɞɚɧɧɵɯ) 

Ɋɢɫ. 1.3. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ�ɦɟɬɨɞɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
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Ɉɛɳɟɧɚɭɱɧɵɟ�ɦɟɬɨɞɵ 

Ɇɟɬɚɮɢɡɢɱɟɫɤɢɣ�ɦɟɬɨɞ Ⱦɢɚɥɟɤɬɢɱɟɫɤɢɣ�ɦɟɬɨɞ 

Ⱥɧɚɥɢɡ 
(ɪɚɫɱɥɟɧɟɧɢɟ 
ɩɪɟɞɦɟɬɚ 

ɢɫɫɥɟɞɨɜɚɧɢɹ�ɧɚ 
ɫɨɫɬɚɜɧɵɟ�ɱɚɫɬɢ) 

ɋɢɧɬɟɡ 
(ɫɨɟɞɢɧɟɧɢɟ 

ɨɬɞɟɥɶɧɵɯ�ɱɚɫɬɟɣ 
ɨɛɴɟɤɬɚ�ɜ�ɟɞɢɧɨɟ 

ɰɟɥɨɟ) 

ɂɧɞɭɤɰɢɹ 
(ɭɦɨɡɚɤɥɸɱɟɧɢɟ, 

ɩɨɥɭɱɟɧɧɨɟ�ɩɭɬɟɦ�ɨɬ 
ɱɚɫɬɧɨɝɨ�ɤ�ɨɛɳɟɦɭ) 

Ⱦɟɞɭɤɰɢɹ 
(ɜɵɜɨɞ�ɨ�ɧɟɤɨɬɨɪɨɦ 

ɷɥɟɦɟɧɬɟ 
ɦɧɨɠɟɫɬɜɚ�ɧɚ 
ɨɫɧɨɜɟ�ɡɧɚɧɢɣ�ɨɛ 
ɨɛɳɢɯ�ɫɜɨɣɫɬɜɚɯ 
ɜɫɟɝɨ�ɦɧɨɠɟɫɬɜɚ) 

Ɉɛɨɛɳɟɧɢɟ 
(ɩɟɪɟɯɨɞ�ɧɚ�ɛɨɥɟɟ 
ɜɵɫɨɤɭɸ�ɫɬɭɩɟɧɶ 
ɚɛɫɬɪɚɤɰɢɢ�ɩɭɬɟɦ 
ɜɵɹɜɥɟɧɢɹ�ɨɛɳɢɯ 

ɩɪɢɡɧɚɤɨɜ�ɩɪɟɞɦɟɬɨɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 

ɨɛɥɚɫɬɢ) 

Ⱥɛɫɬɪɚɝɢɪɨɜɚɧɢɟ 
(ɦɵɫɥɟɧɧɨɟ 

ɨɬɜɥɟɱɟɧɢɟ�ɨɬ 
ɧɟɫɭɳɟɫɬɜɟɧɧɵɯ 
ɫɜɨɣɫɬɜ,�ɫɜɹɡɟɣ�ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ 
ɜɵɞɟɥɟɧɢɢ 

ɢɧɬɟɪɟɫɭɸɳɢɯ 
ɫɬɨɪɨɧ) 

Ⱥɧɚɥɨɝɢɹ 
(ɩɨɞɛɨɪ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɚɧɚɥɨɝɚ  ɨɛɴɟɤɬɚ 
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ 

ɫɪɚɜɧɟɧɢɟ) 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ 
(ɫɨɡɞɚɧɢɟ�ɦɨɞɟɥɢ, 
ɤɨɬɨɪɚɹ�ɡɚɦɟɳɚɟɬ 
ɨɛɴɟɤɬ�ɩɨɡɧɚɧɢɹ�ɢ 
ɫɥɭɠɢɬ�ɢɫɬɨɱɧɢɤɨɦ 

ɢɧɮɨɪɦɚɰɢɢ) 

ɂɫɬɨɪɢɱɟɫɤɢɣ�ɦɟɬɨɞ 
(ɨɛɴɟɤɬ�ɢɡɭɱɚɟɬɫɹ�ɫ 

ɭɱɟɬɨɦ�ɜɫɟɯ 
ɦɟɥɶɱɚɣɲɢɯ�ɞɟɬɚɥɟɣ 
ɢ�ɫɥɭɱɚɣɧɨɫɬɟɣ) 

Ʌɨɝɢɱɟɫɤɢɣ�ɦɟɬɨɞ 
(ɥɨɝɢɱɟɫɤɢ 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɧɚɹ 
ɢɫɬɨɪɢɹ�ɨɛɴɟɤɬɚ, 
ɨɫɜɨɛɨɠɞɟɧɧɚɹ�ɨɬ 
ɜɫɟɝɨ�ɫɥɭɱɚɣɧɨɝɨ) 

Ɋɢɫ. 1.4. Ɉɛɳɟɧɚɭɱɧɵɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
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ɋɥɟɞɭɟɬ�ɬɚɤɠɟ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɫɨɜɪɟɦɟɧɧɚɹ�ɧɚɭɤɚ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɟɬ 

ɦɟɬɨɞ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ɚɧɚɥɢɡɚ, ɜ� ɤɨɬɨɪɨɦ� ɭɱɢɬɵɜɚɟɬɫɹ� ɫɢɫɬɟɦɧɨɫɬɶ 

ɢɫɫɥɟɞɭɟɦɨɝɨ� ɨɛɴɟɤɬɚ, ɬ. ɟ. ɜɧɭɬɪɟɧɧɹɹ� ɪɚɫɱɥɟɧɟɧɧɨɫɬɶ� ɢɡɭɱɚɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɶɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɧɚ� ɨɬɞɟɥɶɧɵɟ� ɫɢɫɬɟɦɵ, ɞɥɹ� ɤɨɬɨɪɵɯ 

ɯɚɪɚɤɬɟɪɧɚ�ɢɟɪɚɪɯɢɱɧɨɫɬɶ (ɫɚɦɨɩɨɞɱɢɧɟɧɢɟ�ɛɨɥɟɟ�ɧɢɡɤɢɯ�ɫɢɫɬɟɦ�ɫɢɫɬɟɦɚɦ 

ɛɨɥɟɟ�ɜɵɫɨɤɨɝɨ�ɭɪɨɜɧɹ). 

 Ⱦɥɹ� ɢɡɭɱɟɧɢɹ� ɩɪɢɪɨɞɧɵɯ� ɹɜɥɟɧɢɣ� ɱɟɥɨɜɟɱɟɫɬɜɨ� ɜɵɪɚɛɨɬɚɥɨ 

ɨɩɪɟɞɟɥɟɧɧɵɣ� ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ� ɩɭɬɶ, ɷɬɚɩɵ� ɤɨɬɨɪɨɝɨ� ɦɨɠɧɨ� ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ ɩɪɨɰɟɫɫ�ɧɚɭɱɧɨɝɨ�ɩɨɡɧɚɧɢɹ (ɪɢɫ. 1.5). 

 

1.4. ɂɫɬɨɪɢɱɟɫɤɢɟ�ɷɬɚɩɵ�ɪɚɡɜɢɬɢɹ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ 

ɉɨɡɧɚɧɢɟ� ɦɚɬɟɪɢɚɥɶɧɨɝɨ� ɦɢɪɚ, ɫɭɳɧɨɫɬɢ� ɧɚɛɥɸɞɚɟɦɵɯ� ɩɪɢɪɨɞɧɵɯ 

ɹɜɥɟɧɢɣ – ɜɫɟ�ɷɬɨ�ɫɨ�ɜɪɟɦɟɧɟɦ�ɫɬɚɥɨ�ɧɟɨɛɯɨɞɢɦɵɦ�ɭɫɥɨɜɢɟɦ�ɩɥɨɞɨɬɜɨɪɧɨɣ 

ɩɪɚɤɬɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɸɞɟɣ. ɉɟɪɜɵɦɢ� ɫɨɡɞɚɬɟɥɹɦɢ� ɮɢɥɨɫɨɮɫɤɢɯ 

ɭɱɟɧɢɣ, ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɫɯɟɦ� ɢ� ɦɨɞɟɥɟɣ� ɩɪɨɰɟɫɫɨɜ� ɜ� ɨɤɪɭɠɚɸɳɟɣ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɫɬɚɥɢ�ɜɟɥɢɤɢɟ�ɭɱɟɧɵɟ�ɢ�ɦɵɫɥɢɬɟɥɢ�ɞɪɟɜɧɨɫɬɢ. 

ȼɵɫɤɚɡɵɜɚɧɢɟ 
ɝɢɩɨɬɟɡɵ, 

ɨɛɴɹɫɧɹɸɳɟɣ 
ɩɪɢɱɢɧɵ�ɫɜɹɡɟɣ 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ 
ɩɪɨɜɟɪɤɚ�ɝɢɩɨɬɟɡɵ�ɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɟɟ�ɧɚ 
ɞɪɭɝɢɟ�ɦɚɥɨɢɡɭɱɟɧɧɵɟ 

ɹɜɥɟɧɢɹ 

ɉɪɢ�ɩɨɥɨɠɢɬɟɥɶɧɨɦ 
ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɪɤɢ 
ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɝɢɩɨɬɟɡɵ�ɜ�ɬɟɨɪɢɸ 

ɍɤɚɡɚɧɢɟ�ɧɚɩɪɚɜɥɟɧɢɣ 
ɢ�ɝɪɚɧɢɰ 

ɩɪɢɦɟɧɢɦɨɫɬɢ�ɬɟɨɪɢɢ 

ɇɚɛɥɸɞɟɧɢɟ�ɡɚ 
ɨɛɴɟɤɬɨɦ�ɩɨɡɧɚɧɢɹ 
ɢ�ɫɛɨɪ�ɮɚɤɬɢɱɟɫ-
ɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ 

ɋɢɫɬɟɦɚɬɢɡɚɰɢɹ 
ɮɚɤɬɨɜ�ɩɪɢ�ɜɵɹɜɥɟɧɢɢ 
ɫɜɹɡɟɣ�ɦɟɠɞɭ�ɧɢɦɢ�ɢ 
ɨɩɪɟɞɟɥɟɧɢɟ�ɨɛɳɢɯ 
ɫɜɨɣɫɬɜ�ɦɚɬɟɪɢɢ 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ 
ɩɪɨɜɟɪɤɚ�ɞɚɧɧɵɯ�ɢ 

ɨɛɨɛɳɟɧɢɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɫɜɹɡɟɣ 
ɜ�ɡɚɤɨɧ�ɢɥɢ�ɮɨɪɦɭɥɭ 

Ɋɢɫ. 1.5.�ɋɯɟɦɚ�ɧɚɭɱɧɨɝɨ�ɩɨɡɧɚɧɢɹ 
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 ɉɪɢɧɹɬɨ� ɫɱɢɬɚɬɶ, ɱɬɨ� ɧɚɭɤɚ� ɜɨɡɧɢɤɥɚ� ɜ� Ⱦɪɟɜɧɟɣ� Ƚɪɟɰɢɢ� ɧɚ� ɪɭɛɟɠɟ 

VIíV ɜɜ. ɞɨ� ɧ. ɷ., ɢɛɨ� ɢɦɟɧɧɨ� ɬɨɝɞɚ� ɜɩɟɪɜɵɟ� ɱɟɥɨɜɟɱɟɫɤɨɟ� ɡɧɚɧɢɟ� ɫɬɚɥɨ 

ɩɨɞɤɪɟɩɥɹɬɶɫɹ� ɨɛɨɫɧɨɜɚɧɧɨɫɬɶɸ, ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ: ɬɪɭɞɵ 

Ɏɚɥɟɫɚ�Ɇɢɥɟɬɫɤɨɝɨ, ɬɪɭɞɵ�ɉɢɮɚɝɨɪɚ�ɩɨ�ɝɟɨɦɟɬɪɢɢ�ɢ�ɩɟɪɜɨɧɚɱɚɥɚɯ�ɦɢɪɚ�ɢ 

ɞɪ. 

ɗɬɚɩ I. Ɂɚɪɨɠɞɟɧɢɟ� ɜ� Ⱦɪɟɜɧɟɣ� Ƚɪɟɰɢɢ� ɟɞɢɧɨɣ� ɧɚɭɤɢ� ɨ� ɪɚɡɜɢɬɢɢ 

ɩɪɢɪɨɞɵ, ɱɟɥɨɜɟɱɟɫɤɨɝɨ� ɦɵɲɥɟɧɢɹ� ɢ� ɨɛɳɟɫɬɜɚ – ɧɚɬɭɪɮɢɥɨɫɨɮɢɢ – 

ɩɨɫɥɭɠɢɥɨ�ɧɚɱɚɥɨɦ ɨɞɧɨɢɦɟɧɧɨɝɨ�ɷɬɚɩɚ�ɜ�ɢɫɬɨɪɢɢ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ �ɨɤ. VI 

ɜ. ɞɨ�ɧ. ɷ. – IV ɜ. ɧ. ɷ.). ɋ�ɷɬɢɦ�ɷɬɚɩɨɦ�ɫɜɹɡɵɜɚɸɬ�ɫɥɟɞɭɸɳɢɟ�ɫɨɛɵɬɢɹ: 

x ɡɚɪɨɠɞɟɧɢɟ�ɞɢɚɥɟɤɬɢɤɢ (ɭɱɟɧɢɟ�ɨ�ɪɚɡɜɢɬɢɢ) – ɩɨɤɚɡɚɬɟɥɶɧɵ�ɦɵɫɥɢ 

Ƚɟɪɚɤɥɢɬɚ�ɨ�ɜɟɱɧɨɦ�ɞɜɢɠɟɧɢɢ, ɢɡɦɟɧɟɧɢɢ�ɢ�ɪɚɡɜɢɬɢɢ; 

x ɩɨɹɜɥɟɧɢɟ�ɨɫɧɨɜ�ɬɟɨɪɢɢ�ɦɚɬɟɪɢɚɥɢɡɦɚ – ɜɚɠɧɵ�ɢɞɟɢ�ɨ�ɦɚɬɟɪɢɢ�ɭ 

Ʌɟɜɤɢɩɩɚ, ɩɨɧɹɬɢɟ� ɚɬɨɦɚ� ɭ� Ⱦɟɦɨɤɪɢɬɚ, ɭɱɟɧɢɟ� ɗɩɢɤɭɪɚ� ɨ� ɮɨɪɦɚɯ 

ɞɜɢɠɟɧɢɹ�ɚɬɨɦɨɜ; 

x ɫɬɚɧɨɜɥɟɧɢɟ� ɦɟɬɨɞɨɥɨɝɢɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɨɡɧɚɧɢɹ – ɫɥɟɞɭɟɬ� ɩɪɟɠɞɟ 

ɜɫɟɝɨ�ɨɬɦɟɬɢɬɶ�ɮɢɥɨɫɨɮɫɤɢɟ�ɬɪɭɞɵ�Ⱥɪɢɫɬɨɬɟɥɹ�ɨ�ɞɨɫɬɨɜɟɪɧɨɦ, ɢɫɬɢɧɧɨɦ, 

ɧɟɨɫɩɨɪɢɦɨɦ�ɡɧɚɧɢɢ (İSLVWȘPȘ), ɩɨɥɭɱɚɟɦɨɦ�ɜ�ɯɨɞɟ�ɨɩɢɫɚɧɢɹ�ɨɛɴɟɤɬɨɜ�ɢ 

ɫɭɛɴɟɤɬɨɜ�ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɵ
; 

x ɫɬɚɧɨɜɥɟɧɢɟ�ɢ�ɪɚɡɜɢɬɢɟ�ɨɫɧɨɜ�ɦɚɬɟɦɚɬɢɤɢ�ɢ�ɦɟɯɚɧɢɤɢ – ɢɡɜɟɫɬɧɵɟ 

©ɇɚɱɚɥɚ» ɩɥɚɧɢɦɟɬɪɢɢ� ȿɜɤɥɢɞɚ, ɝɞɟ� ɨɧ� ɭɦɟɥɨ� ɢɫɩɨɥɶɡɨɜɚɥ� ɦɟɬɨɞ 

Ⱥɪɢɫɬɨɬɟɥɹ, ɩɨɥɨɠɢɜ� ɜ� ɨɫɧɨɜɭ� ɝɟɨɦɟɬɪɢɢ� ɪɹɞ� ɚɤɫɢɨɦ. ɋɚɦ� Ⱥɪɢɫɬɨɬɟɥɶ 

ɬɚɤɠɟ�ɩɨ�ɩɪɚɜɭ�ɫɱɢɬɚɟɬɫɹ�ɨɫɧɨɜɚɬɟɥɟɦ�ɦɟɯɚɧɢɤɢ: ɜ�ɫɜɨɟɣ�ɬɟɨɪɢɢ�ɞɜɢɠɟɧɢɹ 

ɨɧ� ɜɵɞɟɥɹɟɬ «ɞɜɢɠɭɳɟɟ» – ɫɢɥɭ� ɤɚɤ� ɩɪɢɱɢɧɭ� ɞɜɢɠɟɧɢɹ� ɢ «ɞɜɢɠɢɦɨɟ» – 

ɬɟɥɨ (ɢɥɢ�ɬɟɥɚ, ɤɨɬɨɪɵɦɢ�ɧɚɩɨɥɧɟɧɚ�ɩɪɢɪɨɞɚ – «ɩɪɢɪɨɞɚ�ɛɨɢɬɫɹ�ɩɭɫɬɨɬɵ»), 

ɩɪɢɨɛɪɟɬɚɸɳɟɟ� ɫɤɨɪɨɫɬɶ. Ⱥɪɢɫɬɨɬɟɥɶ� ɜɜɟɥ� ɩɨɧɹɬɢɟ «ɫɤɨɪɨɫɬɶ» – ɩɭɬɶ, 

                                                

 ɉɨɞɯɨɞ�Ⱥɪɢɫɬɨɬɟɥɹ�ɤ�ɩɨɡɧɚɧɢɸ�ɩɪɢɪɨɞɵ�ɛɵɥ�ɩɨ� ɫɭɬɢ�ɞɟɞɭɤɬɢɜɧɵɦ, ɧɟɫɜɹɡɚɧɧɵɦ� ɫ 
ɷɤɫɩɟɪɢɦɟɧɬɨɦ (ɜ�ɨɫɧɨɜɟ�ɟɝɨ�ɡɚɤɥɸɱɟɧɢɣ�ɥɟɠɚɥ�ɪɹɞ «ɧɟɩɪɟɪɟɤɚɟɦɵɯ�ɢɫɬɢɧ» – ɚɤɫɢɨɦ). 
ɉɨ� ɦɧɟɧɢɸ� ɜɟɥɢɤɨɝɨ� ɷɧɰɢɤɥɨɩɟɞɢɫɬɚ� ɚɧɬɢɱɧɨɫɬɢ (ɫɦ. ɬɪɭɞ� Ⱥɪɢɫɬɨɬɟɥɹ «Ɉ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɠɢɜɨɬɧɵɯ»), ɧɚɭɱɧɨɟ� ɡɧɚɧɢɟ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɨɛɳɟɝɨ� ɢ 
ɧɟɨɛɯɨɞɢɦɨɝɨ, ɚ�ɧɟ�ɨɬ�ɟɞɢɧɢɱɧɨɝɨ�ɢ�ɫɥɭɱɚɣɧɨɝɨ. 
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ɩɪɨɣɞɟɧɧɵɣ� ɡɚ� ɟɞɢɧɢɰɭ� ɜɪɟɦɟɧɢ, ɢ «ɜɪɟɦɹ» – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɫɨɫɬɨɹɧɢɣ� ɬɟɥɚ. Ȼɨɥɶɲɚɹ� ɡɚɫɥɭɝɚ� ɜ� ɪɚɡɜɢɬɢɢ� ɫɬɚɬɢɤɢ� ɢ� ɝɢɞɪɨɫɬɚɬɢɤɢ 

ɩɪɢɧɚɞɥɟɠɢɬ�Ⱥɪɯɢɦɟɞɭ (ɫɦ. ɪɚɛɨɬɵ «Ɉ�ɪɚɜɧɨɜɟɫɢɢ�ɩɥɨɫɤɢɯ�ɮɢɝɭɪ�ɢɥɢ�ɨ 

ɰɟɧɬɪɟ� ɬɹɠɟɫɬɢ� ɩɥɨɫɤɢɯ� ɮɢɝɭɪ», «Ɉ� ɩɥɚɜɚɧɢɢ� ɬɟɥ»), ɨɬɤɪɵɜɲɟɦɭ� ɬɚɤɠɟ 

ɡɚɤɨɧ�ɪɵɱɚɝɚ; 

x ɫɬɚɧɨɜɥɟɧɢɟ�ɚɫɬɪɨɧɨɦɢɢ�ɤɚɤ�ɧɚɭɤɢ – ɩɨɹɜɥɟɧɢɟ�ɭɱɟɧɢɹ�ɉɬɨɥɟɦɟɹ�ɨ 

ɝɟɨɰɟɧɬɪɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɟ�ɦɢɪɚ. 

ɗɬɚɩ II.�ɋɥɟɞɭɸɳɢɦ�ɷɬɚɩɨɦ�ɪɚɡɜɢɬɢɹ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ�ɫɱɢɬɚɟɬɫɹ�ɷɬɚɩ 

ɫɯɨɥɚɫɬɢɤɢ (VíXIV ɜɜ. ɧ. ɷ.). 

ɋɯɨɥɚɫɬɢɤɚ – ɭɱɟɧɢɟ, ɨɫɧɨɜɚɧɧɨɟ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɧɚ�ɛɨɝɨɫɥɨɜɢɢ�ɢ�ɧɚ 

ɤɨɧɰɟɩɰɢɢ� Ⱥɪɢɫɬɨɬɟɥɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ «ɞɭɲɢ» ɤɚɤ� ɮɭɧɤɰɢɢ� ɬɟɥɚ, ɚ� ɧɟ 

ɤɚɤɨɝɨ�ɥɢɛɨ� ɜɧɟɲɧɟɝɨ�ɮɟɧɨɦɟɧɚ. ɍɱɟɧɵɟ�ɫɯɨɥɚɫɬɵ�ɨɛɴɹɫɧɹɥɢ� ɭɫɬɪɨɣɫɬɜɨ 

ɦɢɪɚ� ɤɚɤ� ɫ� ɩɨɡɢɰɢɣ� ɪɚɡɭɦɧɨɝɨ�ɧɚɱɚɥɚ, ɬɚɤ�ɢ� ɫ� ɩɨɡɢɰɢɣ «ɨɡɚɪɟɧɢɹ» ɜɟɪɨɣ 

�ɜɟɪɨɣ� ɜɨ�ȼɫɟɜɵɲɧɟɝɨ). Ƚɥɚɜɧɨɟ� ɜ�ɪɚɫɫɭɠɞɟɧɢɹɯ� ɫɜɨɞɢɥɨɫɶ� ɤ� ɜɵɹɫɧɟɧɢɸ 

ɫɨɨɬɧɨɲɟɧɢɹ� ɦɟɠɞɭ� ɩɪɢɨɛɪɟɬɟɧɧɵɦɢ� ɡɧɚɧɢɹɦɢ� ɢ� ɜɟɪɨɣ. ȼ� ɨɫɧɨɜɧɨɦ 

ɞɨɦɢɧɢɪɨɜɚɥ�ɬɟɡɢɫ «ȼɟɪɚ�ɩɪɟɜɵɲɟ�ɪɚɡɭɦɚ». 

ȼɨ� ɜɪɟɦɟɧɚ� ɫɯɨɥɚɫɬɢɤɢ� ɜ� ɦɢɪɟ� ɩɪɨɰɜɟɬɚɥɢ� ɚɫɬɪɨɥɨɝɢɹ, ɚɥɯɢɦɢɹ, 

ɦɚɝɢɹ, ɤɚɛɚɥɢɫɬɢɤɚ (ɬ�ɟ. ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɧɟɧɚɭɱɧɵɟ� ɡɧɚɧɢɹ), ɨɞɧɚɤɨ� ɜ 

ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɢɫɤɨɜ� ɧɨɫɢɥɢ� ɩɨɡɢɬɢɜɧɵɣ� ɯɚɪɚɤɬɟɪ� ɜ 

ɞɟɥɟ�ɩɨɡɧɚɧɢɹ�ȼɫɟɥɟɧɧɨɣ, ɦɢɪɚ�ɨɤɪɭɠɚɸɳɢɯ�ɜɟɳɟɫɬɜ�ɢ�ɬ. ɩ. 

ɇɚ�ɷɬɨɦ�ɷɬɚɩɟ�ɩɨɥɭɱɢɥɢ�ɪɚɡɜɢɬɢɟ�ɟɫɬɟɫɬɜɟɧɧɵɟ�ɧɚɭɤɢ�í�ɚɫɬɪɨɧɨɦɢɹ, 

ɦɟɞɢɰɢɧɚ, ɦɚɬɟɦɚɬɢɤɚ. Ȼɨɥɶɲɢɯ� ɭɫɩɟɯɨɜ� ɞɨɛɢɥɢɫɶ� ɭɱɟɧɵɟ�ɦɵɫɥɢɬɟɥɢ� ɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɢ�ɢɡ�ɋɪɟɞɧɟɣ�Ⱥɡɢɢ�í�ɍɥɭɝɛɟɤ (ɨɛɫɟɪɜɚɬɨɪɢɹ�ɢ�ɤɚɬɚɥɨɝ�ɡɜɟɡɞ), 

ɚɥɶ�ɏɨɪɟɡɦɢ (ɬɪɚɤɬɚɬɵ� ɩɨ� ɚɪɢɮɦɟɬɢɤɟ� ɢ� ɚɥɝɟɛɪɟ), ɂɛɧ�ɋɢɧɚ (ɤɚɧɨɧɵ 

ɜɪɚɱɟɜɚɧɢɹ), ɢɡ� ɂɧɞɨɤɢɬɚɹ� í� Ȼɪɚɯɦɚɝɭɩɬɚ (ɤɚɧɨɧɵ� ɬɟɨɪɢɢ� ɱɢɫɟɥ� ɢ 

ɤɜɚɞɪɚɬɧɵɯ�ɭɪɚɜɧɟɧɢɣ) ɢ�ɞɪ. 

ɗɬɚɩ III. �ɋ XV ɜ. ɞɨ�ɫɟɪɟɞɢɧɵ XVIII ɜ. ɩɪɨɫɬɢɪɚɟɬɫɹ�ɤɪɚɣɧɟ�ɜɚɠɧɵɣ 

ɩɟɪɢɨɞ�ɪɚɡɜɢɬɢɹ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ – ɷɬɚɩ ɦɟɯɚɧɢɰɢɡɦɚ. 
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ɇɚɱɚɥɨ� ɷɬɨɝɨ� ɩɟɪɢɨɞɚ� ɨɛɵɱɧɨ� ɫɜɹɡɵɜɚɸɬ� ɫ� ɪɚɡɪɚɛɨɬɤɨɣ 

ɝɟɥɢɨɰɟɧɬɪɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɦɢɪɚ� ɇ. Ʉɨɩɟɪɧɢɤɨɦ� ɢ c ɭɱɟɧɢɟɦ� ɨ 

ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɢ� ɦɢɪɨɜ� Ⱦ. Ȼɪɭɧɨ. Ⱦɚɥɟɟ� ɫɥɟɞɭɟɬ� ɭɫɬɚɧɨɜɥɟɧɢɟ� ɂ. 

Ʉɟɩɥɟɪɨɦ�ɧɚ�ɨɫɧɨɜɟ�ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɯ�ɧɚɛɥɸɞɟɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ�Ɍ. Ȼɪɚɝɟ, 

ɬɪɟɯ� ɡɚɤɨɧɨɜ� ɧɟɛɟɫɧɨɣ� ɦɟɯɚɧɢɤɢ (ɡɚɤɨɧɵ� ɞɜɢɠɟɧɢɹ� ɩɥɚɧɟɬ� ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɋɨɥɧɰɚ, 1609). 

Ɉɫɧɨɜɵ� ɦɟɯɚɧɢɰɢɡɦɚ� ɡɚɥɨɠɢɥ� ɜɟɥɢɱɚɣɲɢɣ� ɟɫɬɟɫɬɜɨɢɫɩɵɬɚɬɟɥɶ� Ƚ. 

Ƚɚɥɢɥɟɣ. ȿɝɨ� ɩɨ� ɩɪɚɜɭ� ɫɱɢɬɚɸɬ� ɨɫɧɨɜɨɩɨɥɨɠɧɢɤɨɦ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ 

ɮɢɡɢɤɢ. Ƚɚɥɢɥɟɣ� ɫɨɟɞɢɧɢɥ� ɧɚɭɱɧɨɟ� ɦɵɲɥɟɧɢɟ� ɫ� ɨɩɵɬɨɦ, ɨɩɪɟɞɟɥɢɥ� ɪɹɞ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɩɨɧɹɬɢɣ� ɦɟɯɚɧɢɤɢ (ɢɧɟɪɰɢɸ, ɭɫɤɨɪɟɧɢɟ� ɤɚɤ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ� ɞɜɢɠɟɧɢɹ), ɨɬɤɪɵɥ� ɡɚɤɨɧ, ɫɨɝɥɚɫɧɨ 

ɤɨɬɨɪɨɦɭ� ɭɫɤɨɪɟɧɢɟ� ɫɜɨɛɨɞɧɨ� ɩɚɞɚɸɳɟɝɨ� ɬɟɥɚ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɟɝɨ� ɦɚɫɫɵ, 

ɚɤɬɢɜɧɨ�ɩɨɞɞɟɪɠɢɜɚɥ�ɭɱɟɧɢɟ�Ʉɨɩɟɪɧɢɤɚ�ɨ�ɝɟɥɢɨɰɟɧɬɪɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɟ. 

Ɂɚɜɟɪɲɢɥ� ɧɚɭɱɧɨɟ� ɩɨɫɬɪɨɟɧɢɟ� ɦɟɯɚɧɢɫɬɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ� ɦɢɪɚ� ɂ. 

ɇɶɸɬɨɧ. ɇɶɸɬɨɧ, ɪɨɞɢɜɲɢɣɫɹ, ɤɚɤ� ɫɱɢɬɚɸɬ� ɧɟɤɨɬɨɪɵɟ� ɢɫɬɨɪɢɤɢ, ɜ� ɞɟɧɶ 

ɫɦɟɪɬɢ�Ƚɚɥɢɥɟɹ, ɩɪɢɞɚɥ�ɩɨɥɧɭɸ�ɧɚɭɱɧɭɸ�ɹɫɧɨɫɬɶ�ɜɵɜɨɞɚɦ (ɩɨ�ɦɟɯɚɧɢɤɟ) 

ɫɜɨɟɝɨ� ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ, ɡɚɤɥɸɱɢɜ� ɢɯ� ɜ� ɬɨɱɧɭɸ� ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 

ɨɛɨɥɨɱɤɭ. Ɉɧ� ɫɮɨɪɦɭɥɢɪɨɜɚɥ, ɢɫɩɨɥɶɡɭɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɟ� ɢɦ� ɠɟ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɢɫɱɢɫɥɟɧɢɟ, ɬɪɢ� ɨɫɧɨɜɧɵɯ� ɡɚɤɨɧɚ� ɦɟɯɚɧɢɤɢ� ɢ� ɡɚɤɨɧ 

ɜɫɟɦɢɪɧɨɝɨ� ɬɹɝɨɬɟɧɢɹ. Ɂɚɩɢɫɚɜ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ� ɡɚɤɨɧ� ɞɜɢɠɟɧɢɹ, 

ɇɶɸɬɨɧ�ɬɟɦ�ɫɚɦɵɦ�ɨɛɴɹɫɧɢɥ�ɢ�ɡɚɤɨɧɵ�Ʉɟɩɥɟɪɚ, ɧɨɫɹɳɢɟ, ɤɚɤ�ɝɨɜɨɪɢɥ�Ⱥ. 

ɗɣɧɲɬɟɣɧ, ɱɢɫɬɨ� ɢɧɬɟɝɪɚɥɶɧɵɣ� ɯɚɪɚɤɬɟɪ (ɫɦ.: ɗɣɧɲɬɟɣɧ� Ⱥ.� Ɇɟɯɚɧɢɤɚ 

ɇɶɸɬɨɧɚ�ɢ�ɟɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɬɟɨɪɟɬɢɱɟɫɤɨɣ�ɮɢɡɢɤɢ). 

ɗɬɚɩ IV. �ɋɥɟɞɭɸɳɢɦ� ɷɬɚɩɨɦ� ɪɚɡɜɢɬɢɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ� ɦɨɠɧɨ 

ɫɱɢɬɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ� ɷɜɨɥɸɰɢɨɧɧɵɯ� ɢɞɟɣ �ɤɨɧɟɰ XVIII í XIX ɜɜ.). ɗɬɨɬ 

ɷɬɚɩ� ɡɧɚɦɟɧɚɬɟɥɟɧ� ɩɨɹɜɥɟɧɢɟɦ� ɪɹɞɚ� ɝɢɩɨɬɟɡ� ɢ� ɬɟɨɪɢɣ, ɧɚɭɱɧɨ 

ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ�ɩɪɨɛɥɟɦɭ�ɪɚɡɜɢɬɢɹ�ɦɢɪɚ: 

x ɤɨɫɦɨɝɨɧɢɱɟɫɤɨɣ�ɝɢɩɨɬɟɡɵ�ɂ. Ʉɚɧɬɚ�ɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɋɨɥɧɟɱɧɨɣ 

ɫɢɫɬɟɦɵ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɫɝɭɳɟɧɢɹ�ɝɚɡɨɨɛɪɚɡɧɨɝɨ�ɨɛɥɚɤɚ; 
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x ɬɟɨɪɢɢ� ɤɚɬɚɫɬɪɨɮ� ɀ. Ʉɸɜɶɟ, ɩɪɟɞɩɨɥɚɝɚɸɳɟɣ� ɜɧɟɡɚɩɧɵɟ 

ɢɡɦɟɧɟɧɢɹ� ɜ� ɡɟɦɧɨɦ� ɪɟɥɶɟɮɟ (ɜ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɩɥɚɫɬɚɯ) ɢ� ɤɚɱɟɫɬɜɟɧɧɭɸ 

ɫɦɟɧɭ�ɜɫɟɝɨ�ɠɢɜɨɝɨ (ɮɥɨɪɚ, ɮɚɭɧɚ); 

x ɬɟɨɪɢɢ�ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ�ɷɜɨɥɸɰɢɨɧɢɡɦɚ�ɑ. Ʌɚɣɟɥɹ, ɝɞɟ�ɜ�ɩɪɨɬɢɜɨɜɟɫ 

ɬɟɨɪɢɢ� ɤɚɬɚɫɬɪɨɮ� ɪɚɫɫɦɨɬɪɟɧɵ� ɦɟɞɥɟɧɧɵɟ, ɧɟɩɪɟɪɵɜɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜ 

ɡɟɦɧɨɣ�ɤɨɪɟ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɩɨɫɬɨɹɧɧɵɯ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ; 

x ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ� ɡɚɤɨɧɚ� ɫɨɯɪɚɧɟɧɢɹ� ɢ� ɩɪɟɜɪɚɳɟɧɢɹ� ɷɧɟɪɝɢɢ� ɜ 

ɪɚɛɨɬɚɯ� ɧɟɤɨɬɨɪɵɯ� ɟɫɬɟɫɬɜɨɢɫɩɵɬɚɬɟɥɟɣ, ɧɚɩɪɢɦɟɪ� ɘ. ɮɨɧ� Ɇɚɣɟɪɚ, Ƚ. 

Ƚɟɥɶɦɝɨɥɶɰɚ; 

x ɤɥɟɬɨɱɧɨɣ� ɬɟɨɪɢɢ� ɩɨɫɬɪɨɟɧɢɹ� ɜɫɟɝɨ� ɠɢɜɨɝɨ� Ɇ. ɒɥɟɣɞɟɧɚ� ɢ� Ɍ. 

ɒɜɚɧɧɚ; 

x ɭɱɟɧɢɹ�ɨɛ�ɷɜɨɥɸɰɢɢ�ɢ�ɬɟɨɪɢɢ�ɟɫɬɟɫɬɜɟɧɧɨɝɨ�ɨɬɛɨɪɚ�ɑ. Ⱦɚɪɜɢɧɚ. 

ɗɬɚɩ V. ɗɬɨɬ�ɷɬɚɩ (ɤɨɧɟɰ XIX í�ɧɚɱɚɥɨ XX ɜ.) ɱɚɫɬɨ�ɨɩɪɟɞɟɥɹɸɬ�ɤɚɤ 

ɤɪɭɲɟɧɢɟ� ɦɟɯɚɧɢɰɢɡɦɚ. ȼ� ɷɬɨ� ɜɪɟɦɹ� ɜɨ� ɜɡɝɥɹɞɚɯ� ɭɱɟɧɵɯ� ɤɚɱɟɫɬɜɟɧɧɨ 

ɦɟɧɹɸɬɫɹ� ɩɪɢɨɪɢɬɟɬɵ� ɜ� ɨɛɴɹɫɧɟɧɢɢ� ɮɢɡɢɱɟɫɤɢɯ� ɹɜɥɟɧɢɣ – ɨɬ� ɱɢɫɬɨ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦɭ� ɢ� ɤɜɚɧɬɨɜɨɦɭ. ɗɬɚɩ 

ɡɧɚɦɟɧɭɟɬɫɹ: 

x ɪɚɡɪɚɛɨɬɤɨɣ�ɤɥɚɫɫɢɱɟɫɤɨɣ�ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ�ɜ�ɪɚɛɨɬɚɯ�Ɇ. Ɏɚɪɚɞɟɹ, 

Ƚ. Ƚɟɪɰɚ, Ⱦ. Ɇɚɤɫɜɟɥɥɚ (1831í1865); 

x ɨɬɤɪɵɬɢɟɦ�ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ�Ⱥ. Ȼɟɤɤɟɪɟɥɟɦ (1896); 

x ɨɬɤɪɵɬɢɟɦ�ɷɥɟɤɬɪɨɧɚ�Ⱦ. Ɍɨɦɫɨɧɨɦ (1897); 

x ɜɵɞɜɢɠɟɧɢɟɦ� ɤɜɚɧɬɨɜɨɣ� ɝɢɩɨɬɟɡɵ� ɬɟɩɥɨɜɨɝɨ� ɢɡɥɭɱɟɧɢɹ� Ɇ. 

ɉɥɚɧɤɨɦ (1900); 

x ɪɚɡɪɚɛɨɬɤɨɣ�ɫɩɟɰɢɚɥɶɧɨɣ�ɬɟɨɪɢɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ�Ⱥ. ɗɣɧɲɬɟɣɧɨɦ 

(1905); 

x ɨɬɤɪɵɬɢɟɦ�ɚɬɨɦɧɨɝɨ�ɹɞɪɚ�ɗ. Ɋɟɡɟɪɮɨɪɞɨɦ (1911); 

x ɤɜɚɧɬɨɜɵɦ�ɩɨɞɯɨɞɨɦ�ɇ. Ȼɨɪɚ�ɜ�ɬɟɨɪɢɢ�ɚɬɨɦɚ�ɜɨɞɨɪɨɞɚ (1913). 
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ɗɬɚɩ VI.  ɋɨɜɪɟɦɟɧɧɵɣ� ɷɬɚɩ� ɪɚɡɜɢɬɢɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ (XX ɜ. – 

ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ) ɫɜɹɡɵɜɚɸɬ�ɫ�ɬɚɤɢɦɢ�ɞɨɫɬɢɠɟɧɢɹɦɢ: 

x ɪɚɡɪɚɛɨɬɤɚ�ɨɛɳɟɣ�ɬɟɨɪɢɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ (ɬɟɨɪɢɹ�ɝɪɚɜɢɬɚɰɢɢ) (Ⱥ. 

ɗɣɧɲɬɟɣɧ, 1916 ); 

x ɩɨɹɜɥɟɧɢɟ�ɦɨɞɟɥɢ�ɪɚɫɲɢɪɹɸɳɟɣɫɹ�ȼɫɟɥɟɧɧɨɣ (Ⱥ. Ɏɪɢɞɦɚɧ, 1922); 

x ɪɚɡɪɚɛɨɬɤɚ� ɤɜɚɧɬɨɜɨɣ� ɦɟɯɚɧɢɤɢ (ȼ. Ƚɟɣɡɟɧɛɟɪɝ, ɗ. ɒɪɺɞɢɧɝɟɪ, 

1925-1926); 

x ɨɬɤɪɵɬɢɟ�ɧɟɣɬɪɨɧɚ (Ⱦ. ɑɟɞɜɢɤ, 1932); 

x ɫɨɡɞɚɧɢɟ�ɤɢɛɟɪɧɟɬɢɤɢ (ɇ. ȼɢɧɟɪ, 1948); 

x ɩɨɫɬɪɨɟɧɢɟ�ɦɨɞɟɥɢ�ɦɨɥɟɤɭɥɵ�ȾɇɄ (Ⱦ. ɍɨɬɫɨɧ, Ɏ. Ʉɪɢɤ, 1953); 

x ɨɬɤɪɵɬɢɟ�ɫɬɪɭɤɬɭɪɵ�ɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɤɨɞɚ (Ɇ. ɇɢɪɟɧɛɟɪɝ, ɏ. Ʉɨɪɚɧɚ 

ɢ�ɞɪ., 1961), ɩɨɹɜɥɟɧɢɟ�ɝɟɧɧɨɣ�ɢɧɠɟɧɟɪɢɢ; 

x ɪɚɡɪɚɛɨɬɤɚ�ɢ�ɩɟɪɜɵɟ�ɭɫɩɟɯɢ�ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ (2004). 

 

1.5. ɗɬɚɩɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɮɢɡɢɱɟɫɤɨɣ�ɤɚɪɬɢɧɵ�ɦɢɪɚ 

 ɋɬɚɧɨɜɥɟɧɢɟ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɮɢɡɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ� ɦɢɪɚ� ɫɜɹɡɚɧɨ� ɫ 

ɩɪɨɰɟɫɫɚɦɢ� ɷɜɨɥɸɰɢɢ� ɨɫɧɨɜɧɵɯ� ɤɨɧɰɟɩɰɢɣ� ɩɪɢɪɨɞɵ: ɦɚɬɟɪɢɹ, 

ɩɪɨɫɬɪɚɧɫɬɜɨ� ɢ� ɜɪɟɦɹ, ɞɜɢɠɟɧɢɟ� ɢ� ɪɚɡɜɢɬɢɟ, ɞɟɬɟɪɦɢɧɢɡɦ� ɢ 

ɫɬɨɯɚɫɬɢɱɧɨɫɬɶ. 

 Ɋɚɡɥɢɱɚɸɬ� ɫɥɟɞɭɸɳɢɟ� ɢɫɬɨɪɢɱɟɫɤɢ� ɫɥɨɠɢɜɲɢɟɫɹ� ɫɢɫɬɟɦɵ� ɜɡɝɥɹɞɨɜ 

ɧɚ�ɨɤɪɭɠɚɸɳɢɣ�ɦɢɪ. 

 Ɇɟɯɚɧɢɫɬɢɱɟɫɤɚɹ�ɤɚɪɬɢɧɚ�ɦɢɪɚ (ɆɄɆ). &ɢɫɬɟɦɚ�ɮɨɪɦɢɪɭɟɬɫɹ�ɧɚ 

ɨɫɧɨɜɟ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɢ� ɂ. ɇɶɸɬɨɧɚ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ�Ƚ. Ƚɚɥɢɥɟɹ, ɡɚɤɨɧɨɜ�ɧɟɛɟɫɧɨɣ�ɦɟɯɚɧɢɤɢ�ɂ. Ʉɟɩɥɟɪɚ, ɭɱɟɧɢɹ 

ɇ. Ʉɨɩɟɪɧɢɤɚ. 

ɏɚɪɚɤɬɟɪɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɆɄɆ�ɫɥɟɞɭɸɳɢɟ. 

x ȼ� ɪɚɦɤɚɯ� ɆɄɆ� ɫɥɨɠɢɥɚɫɶ� ɞɢɫɤɪɟɬɧɚɹ� ɦɨɞɟɥɶ� ɨɛɴɟɤɬɢɜɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ. Ɇɚɬɟɪɢɹ – ɜɟɳɟɫɬɜɟɧɧɚɹ� ɫɭɛɫɬɚɧɰɢɹ, ɫɨɫɬɨɹɳɚɹ� ɢɡ� ɚɬɨɦɨɜ 
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�ɤɨɪɩɭɫɤɭɥ). Ⱥɬɨɦɵ� ɚɛɫɨɥɸɬɧɨ� ɩɪɨɱɧɵ, ɧɟɞɟɥɢɦɵ, ɧɟɩɪɨɧɢɰɚɟɦɵ, 

ɨɛɥɚɞɚɸɬ�ɦɚɫɫɨɣ. 

x Ⱦɟɣɫɬɜɭɟɬ� ɧɶɸɬɨɧɨɜɫɤɚɹ ɤɨɧɰɟɩɰɢɹ� ɚɛɫɨɥɸɬɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɢ 

ɜɪɟɦɟɧɢ, ɬ. ɟ. ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɤɪɭɠɚɸɳɟɟ� ɬɟɥɚ, ɹɜɥɹɟɬɫɹ� ɬɪɟɯɦɟɪɧɵɦ, 

ɟɜɤɥɢɞɨɜɵɦ, ɨɧɨ�ɩɨɫɬɨɹɧɧɨ, ɧɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɜɟɳɟɫɬɜɚ; ɜɪɟɦɹ�ɧɟ�ɡɚɜɢɫɢɬ�ɧɢ 

ɨɬ�ɩɪɨɫɬɪɚɧɫɬɜɚ, ɧɢ�ɨɬ�ɜɟɳɟɫɬɜɚ; ɤɚɤ�ɩɪɨɫɬɪɚɧɫɬɜɨ, ɬɚɤ�ɢ�ɜɪɟɦɹ�ɧɟ�ɫɜɹɡɚɧɵ 

ɫ�ɞɜɢɠɟɧɢɟɦ�ɬɟɥ. 

x Ⱦɜɢɠɟɧɢɟ� ɜ�ɆɄɆ – ɩɪɨɫɬɨɟ� ɦɟɯɚɧɢɱɟɫɤɨɟ� ɩɟɪɟɦɟɳɟɧɢɟ.� Ɂɚɤɨɧɵ 

ɦɟɯɚɧɢɤɢ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɤɚɤ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ� ɡɚɤɨɧɵ� ɦɢɪɨɡɞɚɧɢɹ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɵɟ� ɬɟɥɚ� ɞɜɢɠɭɬɫɹ� ɪɚɜɧɨɦɟɪɧɨ� ɢ� ɩɪɹɦɨɥɢɧɟɣɧɨ, ɢɡɦɟɧɟɧɢɟ 

ɯɚɪɚɤɬɟɪɚ� ɬɚɤɨɝɨ� ɞɜɢɠɟɧɢɹ� ɟɫɬɶ� ɩɪɨɹɜɥɟɧɢɟ� ɞɟɣɫɬɜɢɹ� ɧɚ� ɬɟɥɚ� ɜɧɟɲɧɟɣ 

ɫɢɥɵ. Ɇɚɫɫɚ�ɬɟɥɚ�ɹɜɥɹɟɬɫɹ�ɦɟɪɨɣ�ɢɧɟɪɰɢɢ (ɧɟɢɡɦɟɧɧɨɫɬɢ�ɯɚɪɚɤɬɟɪɚ) ɜ�ɟɝɨ 

ɞɜɢɠɟɧɢɢ. ȼɫɟ� ɬɟɥɚ� ɩɨɞɜɟɪɠɟɧɵ� ɞɚɥɶɧɨɞɟɣɫɬɜɭɸɳɟɣ� ɫɢɥɟ� ɜɫɟɦɢɪɧɨɝɨ 

ɬɹɝɨɬɟɧɢɹ. ȼ� ɰɟɥɨɦ� ɫɭɳɟɫɬɜɭɟɬ� ɬɟɧɞɟɧɰɢɹ� ɫɜɟɞɟɧɢɹ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ 

ɜɵɫɲɢɯ� ɮɨɪɦ� ɞɜɢɠɟɧɢɹ� ɦɚɬɟɪɢɢ� ɤ� ɩɪɨɫɬɟɣɲɟɦɭ� ɦɟɯɚɧɢɱɟɫɤɨɦɭ 

ɩɟɪɟɦɟɳɟɧɢɸ. 

x Ɋɚɛɨɬɚɟɬ ɩɪɢɧɰɢɩ�ɞɚɥɶɧɨɞɟɣɫɬɜɢɹ – ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɦɟɠɞɭ�ɬɟɥɚɦɢ 

ɩɪɨɢɫɯɨɞɢɬ� ɦɝɧɨɜɟɧɧɨ� ɧɚ� ɥɸɛɨɦ� ɪɚɫɫɬɨɹɧɢɢ, ɢɧɚɱɟ� ɝɨɜɨɪɹ, ɞɟɣɫɬɜɢɟ 

ɩɟɪɟɞɚɟɬɫɹ�ɜ�ɩɭɫɬɨɬɟ�ɫ�ɛɟɫɤɨɧɟɱɧɨɣ�ɫɤɨɪɨɫɬɶɸ. 

x Ɇɟɯɚɧɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɩɨɞɱɢɧɹɸɬɫɹ ɩɪɢɧɰɢɩɭ� ɞɟɬɟɪɦɢɧɢɡɦɚ, 

ɬ�ɟ. ɨɧɢ� ɨɞɧɨɡɧɚɱɧɵ� ɢ� ɫɬɪɨɝɨ� ɡɚɤɨɧɨɦɟɪɧɵ. ɋɥɭɱɚɣɧɨɫɬɶ� ɢɫɤɥɸɱɚɟɬɫɹ� ɢɡ 

ɮɢɡɢɱɟɫɤɨɣ�ɤɚɪɬɢɧɵ�ɦɢɪɚ. 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ�ɤɚɪɬɢɧɚ�ɦɢɪɚ (ɗɄɆ). &ɢɫɬɟɦɚ�ɮɨɪɦɢɪɭɟɬɫɹ�ɧɚ 

ɨɫɧɨɜɟ� ɬɟɨɪɢɣ� ɷɥɟɤɬɪɨɦɚɝɧɟɬɢɡɦɚ�Ɇ. Ɏɚɪɚɞɟɹ� ɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ� ɩɨɥɹ 

Ⱦɠ. Ɇɚɤɫɜɟɥɥɚ, ɷɥɟɤɬɪɨɧɧɨɣ� ɬɟɨɪɢɢ� ɜɟɳɟɫɬɜɚ� ɏ. Ʌɨɪɟɧɰɚ, ɫɩɟɰɢɚɥɶɧɨɣ 

ɬɟɨɪɢɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ�Ⱥ. ɗɣɧɲɬɟɣɧɚ. 

ɏɚɪɚɤɬɟɪɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɗɄɆ�ɫɥɟɞɭɸɳɢɟ. 

x ȼ� ɪɚɦɤɚɯ� ɗɄɆ� ɫɥɨɠɢɥɚɫɶ� ɩɨɥɟɜɚɹ� ɤɨɧɬɢɧɭɚɥɶɧɚɹ� ɦɨɞɟɥɶ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. Ɇɚɬɟɪɢɹ� ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ� ɤɚɤ� ɟɞɢɧɨɟ� ɧɟɩɪɟɪɵɜɧɨɟ 
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ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ� ɩɨɥɟ� ɫ� ɬɨɱɟɱɧɵɦɢ� ɫɢɥɨɜɵɦɢ� ɰɟɧɬɪɚɦɢ, ɪɨɥɶ� ɤɨɬɨɪɵɯ 

ɢɝɪɚɸɬ� ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɡɚɪɹɞɵ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɦɟɠɞɭ� ɡɚɪɹɞɚɦɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɱɟɪɟɡ�ɩɨɥɟ. 

x Ⱦɟɣɫɬɜɭɟɬ� ɤɨɧɰɟɩɰɢɹ� ɪɟɥɹɰɢɨɧɧɵɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ)  ɩɪɨɫɬɪɚɧ-

ɫɬɜɚ� ɢ� ɜɪɟɦɟɧɢ: ɩɪɨɫɬɪɚɧɫɬɜɨ� ɢ� ɜɪɟɦɹ� ɫɜɹɡɚɧɵ� ɫ� ɞɜɢɠɟɧɢɹɦɢ, 

ɩɪɨɢɫɯɨɞɹɳɢɦɢ�ɜ�ɩɨɥɟ, ɬ. ɟ. ɨɧɢ�ɧɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɵ�ɢ�ɡɚɜɢɫɢɦɵ�ɨɬ�ɦɚɬɟɪɢɢ 

�ɜɟɳɟɫɬɜɚ). 

x Ⱦɜɢɠɟɧɢɟ�ɜ�ɗɄɆ – ɷɬɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ�ɜɨɥɧ�ɜ 

ɫɪɟɞɚɯ, ɤɨɬɨɪɵɟ�ɨɛɥɚɞɚɸɬ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɢ�ɦɚɝɧɢɬɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ. 

x Ɋɚɛɨɬɚɟɬ� ɩɪɢɧɰɢɩ� ɛɥɢɡɤɨɞɟɣɫɬɜɢɹ, ɚ� ɢɦɟɧɧɨ: ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɩɟɪɟɞɚɟɬɫɹ� ɩɨɥɟɦ� ɨɬ� ɬɨɱɤɢ� ɤ� ɬɨɱɤɟ� ɧɟɩɪɟɪɵɜɧɵɦ� ɨɛɪɚɡɨɦ� ɢ� ɫ� ɤɨɧɟɱɧɨɣ 

ɫɤɨɪɨɫɬɶɸ, ɧɟ�ɩɪɟɜɵɲɚɸɳɟɣ�ɫɤɨɪɨɫɬɢ�ɫɜɟɬɚ�ɜ�ɜɚɤɭɭɦɟ. 

x ȼ� ɗɄɆ� ɜɜɟɞɟɧɨ� ɩɨɧɹɬɢɟ� ɜɟɪɨɹɬɧɨɫɬɢ, ɧɨ� ɨɧɨ� ɧɨɫɢɬ� ɱɚɫɬɧɵɣ 

ɯɚɪɚɤɬɟɪ. 

Ʉɜɚɧɬɨɜɨ�ɩɨɥɟɜɚɹ� ɤɚɪɬɢɧɚ� ɦɢɪɚ (ɄɉɄɆ). Cɢɫɬɟɦɚ� ɮɨɪɦɢɪɭɟɬɫɹ 

ɧɚ� ɨɫɧɨɜɟ� ɤɜɚɧɬɨɜɨɣ� ɝɢɩɨɬɟɡɵ� Ɇ. ɉɥɚɧɤɚ, ɤɜɚɧɬɨɜɨɣ� ɦɟɯɚɧɢɤɢ� ȼ. 

Ƚɟɣɡɟɧɛɟɪɝɚ, ɗ. ɒɪɺɞɢɧɝɟɪɚ� ɢ� ɉ. Ⱦɢɪɚɤɚ, ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɚɬɨɦɚ� ɢ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɩɪɢɧɰɢɩɨɜ�ɇ. Ȼɨɪɚ. 

ɏɚɪɚɤɬɟɪɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɄɉɄɆ�ɫɥɟɞɭɸɳɢɟ. 

x ȼ� ɪɚɦɤɚɯ� ɄɉɄɆ� ɫɥɨɠɢɥɢɫɶ� ɤɜɚɧɬɨɜɨ�ɩɨɥɟɜɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ 

ɦɚɬɟɪɢɢ. Ɇɚɬɟɪɢɹ� ɨɛɥɚɞɚɟɬ� ɤɨɪɩɭɫɤɭɥɹɪɧɨ�ɜɨɥɧɨɜɵɦ� ɞɭɚɥɢɡɦɨɦ,  ɬ.  ɟ.  

ɤɚɠɞɵɣ� ɷɥɟɦɟɧɬ� ɦɚɬɟɪɢɢ� ɢɦɟɟɬ� ɫɜɨɣɫɬɜɚ� ɤɚɤ� ɱɚɫɬɢɰɵ, ɬɚɤ� ɢ� ɜɨɥɧɵ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɮɢɡɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ� ɦɢɪɚ� ɜ� ɤɜɚɧɬɨɜɨɣ� ɦɟɯɚɧɢɤɟ 

ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɯɨɞɟ� ɚɤɬɢɜɧɨɝɨ� ɜɡɚɢɦɧɨɝɨ� ɜɥɢɹɧɢɹ� ɨɛɴɟɤɬɚ� ɩɨɡɧɚɧɢɹ� ɢ 

ɫɪɟɞɫɬɜ�ɩɨɡɧɚɧɢɹ (ɫɪɟɞɫɬɜɚ�ɧɚɛɥɸɞɟɧɢɹ�ɢ�ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ�ɢɫɩɨɥɶɡɭɟɬ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶ). 

x Ⱦɥɹ� ɨɩɢɫɚɧɢɹ� ɨɛɴɟɤɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɢɦɟɧɹɸɬɫɹ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɟ�ɢ�ɷɧɟɪɝɟɬɢɱɟɫɤɨ�ɢɦɩɭɥɶɫɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
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ɉɟɪɜɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɬɪɚɠɚɸɬ� ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ� ɤɚɪɬɢɧɭ� ɞɜɢɠɟɧɢɹ, 

ɜɬɨɪɵɟ – ɞɢɧɚɦɢɱɟɫɤɭɸ (ɩɪɢɱɢɧɧɭɸ) ɤɚɪɬɢɧɭ. ɉɪɢ� ɫɨɫɬɚɜɥɟɧɢɢ� ɨɛɳɟɣ 

ɄɉɄɆ� ɩɪɨɫɬɪɚɧɫɬɜɨ±ɜɪɟɦɹ� ɢ� ɩɪɢɱɢɧɧɨɫɬɶ� ɫɱɢɬɚɸɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ� ɢ 

ɡɚɜɢɫɢɦɵɦɢ. 

x Ⱦɜɢɠɟɧɢɟ� ɬɪɚɤɬɭɟɬɫɹ� ɤɚɤ� ɱɚɫɬɧɵɣ� ɫɥɭɱɚɣ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ�ɮɢɡɢɱɟɫɤɢɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ: ɫɢɥɶɧɨɟ, 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ, ɫɥɚɛɨɟ, ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ. 

x ȼɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɨɩɢɫɵɜɚɸɬɫɹ ɧɚ� ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɚ 

ɛɥɢɡɤɨɞɟɣɫɬɜɢɹ, ɬ. ɟ. ɨɧɢ� ɩɟɪɟɞɚɸɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ� ɤɜɚɧɬɨɜɵɦɢ 

ɩɨɥɹɦɢ�ɨɬ�ɬɨɱɤɢ�ɤ�ɬɨɱɤɟ�ɫ�ɤɨɧɟɱɧɨɣ�ɫɤɨɪɨɫɬɶɸ, ɧɟ�ɩɪɟɜɵɲɚɸɳɟɣ�ɫɤɨɪɨɫɬɶ 

ɫɜɟɬɚ. 

x Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɤɜɚɧɬɨɜɵɯ� ɩɪɨɰɟɫɫɨɜ� ɧɨɫɹɬ� ɜɟɪɨɹɬɧɨɫɬɧɵɣ 

ɯɚɪɚɤɬɟɪ�ɢ�ɨɬɪɚɠɚɸɬɫɹ�ɜ�ɜɢɞɟ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɡɚɤɨɧɨɜ. 

ɉ� ɪ� ɢ� ɦ� ɟ� ɱ� ɚ� ɧ� ɢ� ɟ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɦɢ� ɩɪɢɧɰɢɩɚɦɢ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ 

ɹɜɥɹɸɬɫɹ�ɩɪɢɧɰɢɩ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�ɢ�ɩɪɢɧɰɢɩ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɫɬɢ. 

 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. ɑɬɨ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɦɟɬɨɦ� ɤɭɪɫɚ «Ʉɨɧɰɟɩɰɢɢ� ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ» (Ʉɋȿ)? 

2. Ʉɚɤɨɜɵ�ɡɚɞɚɱɢ�ɤɭɪɫɚ�Ʉɋȿ? 

3. ȼ� ɰɟɧɧɨɫɬɹɯ� ɤɚɤɨɣ� ɮɨɪɦɵ� ɤɭɥɶɬɭɪɵ� ɩɪɟɨɛɥɚɞɚɟɬ� ɪɚɰɢɨɧɚɥɶɧɨɟ 

ɧɚɱɚɥɨ? Ʉɚɤɚɹ�ɮɨɪɦɚ�ɤɭɥɶɬɭɪɵ�ɫɜɹɡɚɧɚ�ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ 

ɨɛɪɚɡɨɜ? 

4. ɉɨ� ɤɚɤɢɦ� ɩɪɢɧɰɢɩɚɦ� ɩɪɨɜɨɞɢɬɫɹ� ɩɨɞɪɚɡɞɟɥɟɧɢɟ� ɜɫɟɯ� ɢɡɜɟɫɬɧɵɯ 

ɧɚɭɤ� ɧɚ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɢ� ɝɭɦɚɧɢɬɚɪɧɵɟ� ɧɚɭɤɢ? ɍɤɚɠɢɬɟ� ɫɩɟɰɢɮɢɱɟɫɤɢɟ 

ɨɫɨɛɟɧɧɨɫɬɢ�ɟɫɬɟɫɬɜɟɧɧɵɯ�ɢ�ɝɭɦɚɧɢɬɚɪɧɵɯ�ɧɚɭɤ. 

5. ȼ� ɱɟɦ� ɡɚɤɥɸɱɚɟɬɫɹ «ɞɜɭɥɢɱɢɟ» ɟɞɢɧɨɣ, ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɨɣ 

ɤɭɥɶɬɭɪɵ? 

6. ɑɬɨ�ɫɭɳɟɫɬɜɟɧɧɨ�ɞɥɹ�ɧɚɭɱɧɨɝɨ�ɩɨɡɧɚɧɢɹ? 
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7. ɉɟɪɟɱɢɫɥɢɬɟ� ɨɫɧɨɜɧɵɟ� ɮɨɪɦɵ� ɧɚɭɱɧɨɝɨ� ɡɧɚɧɢɹ. ȼ� ɱɟɦ 

ɡɚɤɥɸɱɚɟɬɫɹ�ɧɚɭɱɧɚɹ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɥɸɞɟɣ? 

8. Ʉɚɤ�ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ�ɨɛɳɟɧɚɭɱɧɵɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ? 

9. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɥɟɞɭɸɳɢɯ� ɦɟɬɨɞɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ: 

ɷɤɫɩɟɪɢɦɟɧɬ, ɚɤɫɢɨɦɚɬɢɡɚɰɢɹ. 

10. Ʉɚɤɨɣ�ɦɟɬɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɦɵɫɥɟɧɧɨɦ�ɨɬɜɥɟɱɟɧɢɢ 

ɨɬ� ɧɟɫɭɳɟɫɬɜɟɧɧɵɯ� ɫɜɨɣɫɬɜ, ɫɜɹɡɟɣ� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɜɵɞɟɥɟɧɢɢ 

ɢɧɬɟɪɟɫɭɸɳɢɯ�ɫɬɨɪɨɧ�ɢɡɭɱɚɟɦɨɝɨ�ɹɜɥɟɧɢɹ? 

11. ɉɟɪɟɱɢɫɥɢɬɟ�ɷɬɚɩɵ�ɩɪɨɰɟɫɫɚ�ɧɚɭɱɧɨɝɨ�ɩɨɡɧɚɧɢɹ. 

12. ɇɚɡɨɜɢɬɟ� ɢɫɬɨɪɢɱɟɫɤɢɟ� ɷɬɚɩɵ� ɪɚɡɜɢɬɢɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. ɑɟɦ 

ɡɧɚɦɟɧɚɬɟɥɶɧɵ�ɷɬɢ�ɷɬɚɩɵ? 

13. Ʉɚɤɢɟ� ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ� ɩɨɧɹɬɢɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ� ɢɝɪɚɸɬ� ɝɥɚɜɧɭɸ 

ɪɨɥɶ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɮɢɡɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ� ɦɢɪɚ? ɉɟɪɟɱɢɫɥɢɬɟ 

ɢɫɬɨɪɢɱɟɫɤɢ� ɫɥɨɠɢɜɲɢɟɫɹ� ɫɢɫɬɟɦɵ� ɜɡɝɥɹɞɨɜ� ɧɚ� ɨɤɪɭɠɚɸɳɢɣ�ɦɢɪ. Ʉɚɤɢɟ 

ɩɪɢɧɰɢɩɵ, ɡɚɤɨɧɵ, ɬɟɨɪɢɢ�ɩɨɥɨɠɟɧɵ�ɜ�ɨɫɧɨɜɭ�ɤɚɠɞɨɣ�ɫɢɫɬɟɦɵ? 
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2. ɋɌɊɍɄɌɍɊɇɕȿ�ɍɊɈȼɇɂ�ɈɊȽȺɇɂɁȺɐɂɂ�ɆȺɌȿɊɂɂ. ɆɂɄɊɈ-, 

ɆȺɄɊɈ- ɂ�ɆȿȽȺɆɂɊɕ 

 

2.1. ɋɬɪɭɤɬɭɪɧɨɫɬɶ�ɢ�ɫɢɫɬɟɦɧɨɫɬɶ�ɨɩɢɫɚɧɢɹ�ɦɚɬɟɪɢɢ 

ɉɪɢɧɹɬɨ� ɫɱɢɬɚɬɶ, ɱɬɨ� ɩɪɢɪɨɞɧɵɟ� ɨɛɴɟɤɬɵ� ɹɜɥɹɸɬɫɹ 

ɭɩɨɪɹɞɨɱɟɧɧɵɦɢ, ɢɟɪɚɪɯɢɱɟɫɤɢ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɦɢ� ɫɢɫɬɟɦɚɦɢ. 

ɉɨɩɵɬɚɟɦɫɹ�ɪɚɡɨɛɪɚɬɶɫɹ�ɜ�ɷɬɨɦ. 

ɉɨɞ� ɫɢɫɬɟɦɨɣ ɩɨɧɢɦɚɸɬ ɭɩɨɪɹɞɨɱɟɧɧɨɟ�ɦɧɨɠɟɫɬɜɨ �ɫɨɜɨɤɭɩɧɨɫɬɶ) 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ�ɷɥɟɦɟɧɬɨɜ. 

&ɜɹɡɢ�ɦɟɠɞɭ�ɷɥɟɦɟɧɬɚɦɢ�ɫɢɫɬɟɦɵ�ɨɛɪɚɡɭɸɬ�ɟɟ�ɫɬɪɭɤɬɭɪɭ. ɉɪɢ�ɷɬɨɦ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɜɤɥɸɱɟɧɢɟ� ɫɢɫɬɟɦ� ɧɢɠɧɢɯ (ɛɨɥɟɟ� ɦɟɥɤɢɯ� ɢɥɢ� ɩɪɨɫɬɵɯ) 

ɭɪɨɜɧɟɣ�ɜ�ɫɢɫɬɟɦɵ�ɛɨɥɟɟ�ɜɵɫɨɤɢɯ�ɭɪɨɜɧɟɣ, ɱɬɨ�ɫɜɹɡɵɜɚɟɬ�ɤɚɠɞɵɣ�ɷɥɟɦɟɧɬ 

ɤɨɧɤɪɟɬɧɨɣ�ɫɢɫɬɟɦɵ�ɫ�ɞɪɭɝɢɦɢ�ɜɨɡɦɨɠɧɵɦɢ�ɷɥɟɦɟɧɬɚɦɢ. 

ɉɪɢɦɟɪɵ�ɢɟɪɚɪɯɢɱɟɫɤɢ�ɩɨɫɬɪɨɟɧɧɵɯ�ɩɪɢɪɨɞɧɵɯ�ɫɢɫɬɟɦ: 

x ɱɟɥɨɜɟɤ�ĺ�ɛɢɨɫɮɟɪɚ�ĺ�Ɂɟɦɥɹ�ĺ�ɋɨɥɧɟɱɧɚɹ�ɫɢɫɬɟɦɚ; 

x ɷɥɟɦɟɧɬɚɪɧɵɟ�ɱɚɫɬɢɰɵ�ĺ�ɚɬɨɦɵ�ĺ�ɦɨɥɟɤɭɥɵ�ĺ�ɦɚɤɪɨɬɟɥɚ; 

x ɝɟɧɵ�ĺ�ɤɥɟɬɤɢ�ĺ�ɨɪɝɚɧɵ�ĺ�ɨɪɝɚɧɢɡɦɵ�ĺ�ɜɢɞɵ. 

ȼɨɡɦɨɠɧɵ� ɢ� ɞɪɭɝɢɟ� ɜɚɪɢɚɧɬɵ� ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ� ɩɪɢ� ɨɩɢɫɚɧɢɢ 

ɦɚɬɟɪɢɢ, ɧɚɩɪɢɦɟɪ: ɩɨ�ɮɨɪɦɚɦ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɦɚɬɟɪɢɢ – ɜɟɳɟɫɬɜɨ�ɢ�ɩɨɥɟ; 

ɩɨ� ɬɢɩɭ� ɦɚɬɟɪɢɚɥɶɧɵɯ� ɫɢɫɬɟɦ – ɠɢɜɚɹ� ɢ� ɧɟɠɢɜɚɹ� ɩɪɢɪɨɞɚ; ɩɨ� ɬɢɩɚɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɦɟɠɞɭ� ɷɥɟɦɟɧɬɚɦɢ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɫɢɫɬɟɦɵ – 

ɮɢɡɢɱɟɫɤɢɟ, ɯɢɦɢɱɟɫɤɢɟ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ, ɫɨɰɢɚɥɶɧɵɟ. Ɍɚɤ, ɜ� ɠɢɜɨɣ 

ɩɪɢɪɨɞɟ� ɱɚɫɬɨ� ɜɵɞɟɥɹɸɬ «ɧɭɤɥɟɢɧɨɜɵɟ� ɤɢɫɥɨɬɵ� ɢ� ɛɟɥɤɢ» ɤɚɤ� ɫɢɫɬɟɦɵ 

ɞɨɤɥɟɬɨɱɧɨɝɨ� ɭɪɨɜɧɹ, ɞɚɥɟɟ – «ɤɥɟɬɤɢ� ɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ (ɜɢɪɭɫɵ, 

ɦɢɤɪɨɛɵ, ɛɚɤɬɟɪɢɢ)», «ɨɞɧɨ- ɢ� ɦɧɨɝɨɤɥɟɬɨɱɧɵɟ� ɨɪɝɚɧɢɡɦɵ» 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɢ�ɠɢɜɨɬɧɨɝɨ�ɦɢɪɚ, ɚ�ɡɚɬɟɦ�í «ɨɪɝɚɧɢɱɟɫɤɢɟ 

ɜɢɞɵ», «ɛɢɨɰɟɧɨɡɵ» ɤɚɤ�ɧɚɞɨɪɝɚɧɢɡɦɟɧɧɵɟ�ɫɬɪɭɤɬɭɪɵ. 

ɋɬɪɭɤɬɭɪɧɵɟ� ɭɪɨɜɧɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɚɬɟɪɢɢ� ɜ� ɧɟɠɢɜɨɣ� ɩɪɢɪɨɞɟ 

ɨɛɵɱɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɣ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
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©ɷɥɟɦɟɧɬɚɪɧɵɟ� ɱɚɫɬɢɰɵ», «ɚɬɨɦɵ», «ɦɨɥɟɤɭɥɵ», «ɩɨɥɹ� ɢ� ɮɢɡɢɱɟɫɤɢɣ 

ɜɚɤɭɭɦ», «ɦɚɤɪɨɬɟɥɚ», «ɩɥɚɧɟɬɵ� ɢ� ɢɯ� ɫɢɫɬɟɦɵ», «ɡɜɟɡɞɵ� ɢ� ɢɯ� ɫɢɫɬɟɦɵ», 

©ɝɚɥɚɤɬɢɤɢ�ɢ�ɢɯ�ɨɛɴɟɞɢɧɟɧɢɹ (ɦɟɬɚɝɚɥɚɤɬɢɤɢ)». 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɧɟɤɨɬɨɪɨɟ� ɦɧɨɠɟɫɬɜɨ� ɨɛɴɟɤɬɨɜ 

ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ� ɤɚɤ� ɰɟɥɨɫɬɧɚɹ� ɫɢɫɬɟɦɚ� ɜ� ɬɨɦ� ɫɥɭɱɚɟ, ɟɫɥɢ� ɷɧɟɪɝɢɹ� ɫɜɹɡɢ 

ɦɟɠɞɭ� ɨɛɴɟɤɬɚɦɢ� ɛɨɥɶɲɟ� ɫɭɦɦɵ� ɢɯ� ɤɢɧɟɬɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ� ɢ� ɷɧɟɪɝɢɢ 

ɜɧɟɲɧɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɪɚɡɪɭɲɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ. ɋ 

ɩɟɪɟɯɨɞɨɦ�ɨɬ�ɦɟɝɚɫɢɫɬɟɦ�ɤ�ɦɚɤɪɨɫɢɫɬɟɦɚɦ�ɢ�ɞɚɥɟɟ�ɤ�ɦɨɥɟɤɭɥɚɦ�ɢ�ɚɬɨɦɚɦ 

ɧɚɞ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɦɢ� ɫɢɥɚɦɢ� ɧɚɱɢɧɚɸɬ� ɞɨɦɢɧɢɪɨɜɚɬɶ� ɫɢɥɵ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ�ɡɚɪɹɠɟɧɧɵɯ�ɱɚɫɬɢɰ. 

ȼɨɨɛɳɟ, ɱɟɦ� ɦɟɧɶɲɟ� ɪɚɡɦɟɪɵ� ɦɚɬɟɪɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ, ɬɟɦ� ɛɨɥɟɟ 

ɩɪɨɱɧɨ� ɫɜɹɡɚɧɵ� ɦɟɠɞɭ� ɫɨɛɨɣ� ɟɟ� ɷɥɟɦɟɧɬɵ. Ɍɚɤ, ɜ� ɚɬɨɦɧɵɯ� ɹɞɪɚɯ 

ɞɟɣɫɬɜɭɸɬ� ɟɳɟ� ɛɨɥɟɟ� ɦɨɳɧɵɟ� ɫɢɥɵ� í� ɹɞɟɪɧɵɟ, ɤɨɬɨɪɵɟ� ɨɛɭɫɥɨɜɥɢɜɚɸɬ 

ɫɭɳɟɫɬɜɨɜɚɧɢɟ�ɜɵɫɨɤɨɫɬɚɛɢɥɶɧɨɣ�ɫɬɪɭɤɬɭɪɵ�í�ɚɬɨɦɧɨɝɨ�ɹɞɪɚ. 

 

2.2. Ɉɫɧɨɜɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢ�ɨɫɨɛɟɧɧɨɫɬɢ�ɜɟɳɟɫɬɜɚ�ɢ�ɩɨɥɹ 

ɉɪɢɜɟɞɟɧɧɵɟ� ɜɵɲɟ� ɜɚɪɢɚɧɬɵ� ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ� ɠɢɜɨɣ� ɢ� ɧɟɠɢɜɨɣ 

ɩɪɢɪɨɞɵ� ɨɯɜɚɬɵɜɚɸɬ� ɜ� ɨɫɧɨɜɧɨɦ� ɫɢɫɬɟɦɵ, ɨɩɢɫɵɜɚɸɳɢɟ� ɨɞɧɭ� ɛɨɥɶɲɭɸ 

ɮɨɪɦɭ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɦɚɬɟɪɢɢ – ɜɟɳɟɫɬɜɨ. Ⱦɪɭɝɨɣ�ɮɨɪɦɨɣ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɦɚɬɟɪɢɢ, ɤɚɤ� ɢɡɜɟɫɬɧɨ, ɹɜɥɹɟɬɫɹ� ɩɨɥɟ (ɮɢɡɢɱɟɫɤɨɟ� ɩɨɥɟ). ɉɨɷɬɨɦɭ� ɞɚɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɪɚɫɫɦɨɬɪɟɬɶ�ɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢ�ɨɫɨɛɟɧɧɨɫɬɢ. 

1. ȼɟɳɟɫɬɜɨ� ɢɦɟɟɬ� ɚɬɨɦɧɨ�ɦɨɥɟɤɭɥɹɪɧɭɸ� ɫɬɪɭɤɬɭɪɭ, ɬ. ɟ. ɫɨɫɬɨɢɬ 

ɢɡ� ɪɚɡɥɢɱɧɨɝɨ� ɜɢɞɚ� ɱɚɫɬɢɰ, ɨɛɥɚɞɚɸɳɢɯ� ɦɚɫɫɨɣ� ɩɨɤɨɹ. Ɏɢɡɢɱɟɫɤɨɟ� ɩɨɥɟ 

ɬɚɤɨɣ� ɫɬɪɭɤɬɭɪɵ� ɧɟ� ɢɦɟɟɬ. Ɉɞɧɚɤɨ� ɩɨɞɪɚɡɞɟɥɟɧɢɟ� ɦɚɬɟɪɢɢ� ɧɚ� ɜɟɳɟɫɬɜɨ, 

ɢɦɟɸɳɟɟ� ɩɪɟɪɵɜɢɫɬɨɟ (ɤɨɪɩɭɫɤɭɥɹɪɧɨɟ) ɫɬɪɨɟɧɢɟ, ɢ� ɧɟɩɪɟɪɵɜɧɨɟ 

�ɤɨɧɬɢɧɭɚɥɶɧɨɟ) ɩɨɥɟ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɚɛɫɨɥɸɬɧɵɦ. Ʉɚɠɞɨɦɭ� ɩɨɥɸ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɤɜɚɧɬɵ�ɞɟɣɫɬɜɢɹ ɷɬɨɝɨ� ɩɨɥɹ, ɪɨɥɶ� ɤɨɬɨɪɵɯ� ɜɵɩɨɥɧɹɸɬ� ɬɟ 

ɢɥɢ� ɢɧɵɟ� ɜɢɪɬɭɚɥɶɧɵɟ� ɱɚɫɬɢɰɵ. Ɍɚɤ, ɜ� ɫɥɭɱɚɟ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ� ɩɨɥɹ – 

ɷɬɨ�ɮɨɬɨɧɵ, ɜ�ɫɥɭɱɚɟ�ɹɞɟɪɧɨɝɨ�ɩɨɥɹ – ʌ�ɦɟɡɨɧɵ, ɜ�ɫɥɭɱɚɟ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ 
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ɩɨɥɹ – ɝɪɚɜɢɬɨɧɵ (ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ). ɉɪɢ� ɷɬɨɦ� ɷɬɢ� ɤɜɚɧɬɵ� ɩɨɥɹ� ɦɨɝɭɬ 

ɢɦɟɬɶ�ɦɚɫɫɭ�ɩɨɤɨɹ�ɤɚɤ�ɪɚɜɧɭɸ�ɧɭɥɸ (ɮɨɬɨɧɵ), ɬɚɤ�ɢ�ɨɬɥɢɱɧɭɸ�ɨɬ�ɧɭɥɹ (ʌ-

ɦɟɡɨɧɵ, mʌ § 270.me). 

2. Ɏɢɡɢɱɟɫɤɢɦ� ɩɨɥɹɦ� ɩɪɢɫɭɳɟ� ɫɜɨɣɫɬɜɨ� ɫɜɹɡɵɜɚɬɶ� ɱɚɫɬɢɰɵ 

ɜɟɳɟɫɬɜɚ� ɜ� ɛɨɥɟɟ� ɫɥɨɠɧɵɟ� ɫɬɪɭɤɬɭɪɧɵɟ� ɟɞɢɧɢɰɵ (ɜ� ɹɞɪɚ� ɚɬɨɦɨɜ, ɚɬɨɦɵ, 

ɦɨɥɟɤɭɥɵ, ɦɚɤɪɨɬɟɥɚ, ɤɨɫɦɢɱɟɫɤɢɟ� ɨɛɴɟɤɬɵ) ɡɚ� ɫɱɟɬ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. Ɍɚɤ, ɫɢɥɶɧɵɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɨɛɥɚɞɚɹ 

ɦɚɤɫɢɦɚɥɶɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ (I = 1 ɨɬɧ. ɟɞ.), ɭɞɟɪɠɢɜɚɸɬ� ɧɭɤɥɨɧɵ� ɜ 

ɚɬɨɦɧɵɯ� ɹɞɪɚɯ, ɨɛɟɫɩɟɱɢɜɚɹ� ɬɟɦ� ɫɚɦɵɦ� ɢɯ� ɜɵɫɨɤɭɸ� ɫɬɚɛɢɥɶɧɨɫɬɶ, ɧɨ 

ɢɦɟɸɬ�ɦɚɥɵɣ�ɪɚɞɢɭɫ�ɞɟɣɫɬɜɢɹ (r § 10-15 ɦ). ɉɨɷɬɨɦɭ� ɹɞɟɪɧɵɟ�ɩɨɥɹ (ɩɨɥɹ 

ɫɢɥɶɧɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ) ɧɟ�ɫɩɨɫɨɛɧɵ�ɫɨɡɞɚɜɚɬɶ�ɦɚɤɪɨɬɟɥɚ. 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ� ɱɟɪɟɡ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ� ɩɨɥɟ, ɨɛɥɚɞɚɸɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ  

(I § 10-2 ɨɬɧ. ɟɞ.), ɧɨ�ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ�ɪɚɞɢɭɫɨɦ�ɞɟɣɫɬɜɢɹ (r ĺ��). ȼ�ɫɜɹɡɢ�ɫ 

ɷɬɢɦ� ɨɧɢ� ɨɩɪɟɞɟɥɹɸɬ� ɨɛɪɚɡɨɜɚɧɢɟ� ɚɬɨɦɨɜ� ɢ� ɦɨɥɟɤɭɥ� ɜɟɳɟɫɬɜɚ� ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵ� ɡɚ� ɜɫɟ� ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɢ� ɦɚɝɧɢɬɧɵɟ� ɷɮɮɟɤɬɵ, ɧɚɛɥɸɞɚɟɦɵɟ 

ɧɚɦɢ�ɜ�ɪɚɡɧɵɯ�ɮɨɪɦɚɯ�ɩɪɨɹɜɥɟɧɢɹ (ɨɩɬɢɱɟɫɤɢɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ, ɬɟɩɥɨɜɵɟ, 

ɯɢɦɢɱɟɫɤɢɟ�ɢ�ɞɪ.). 

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ – ɫɚɦɵɟ� ɫɥɚɛɵɟ� ɢɡ� ɢɡɜɟɫɬɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ (I  § 10-31 ɨɬɧ. ɟɞ.), ɧɨ� ɨɧɢ� ɭɧɢɜɟɪɫɚɥɶɧɵ (ɩɪɨɢɫɯɨɞɹɬ� ɫ 

ɥɸɛɵɦɢ�ɜɟɳɟɫɬɜɟɧɧɵɦɢ�ɫɬɪɭɤɬɭɪɧɵɦɢ�ɷɥɟɦɟɧɬɚɦɢ�ɦɚɬɟɪɢɢ) ɢ�ɜɫɥɟɞɫɬɜɢɟ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ� ɪɚɞɢɭɫɚ� ɞɟɣɫɬɜɢɹ (r ĺ��) ɹɜɥɹɸɬɫɹ� ɨɩɪɟɞɟɥɹɸɳɢɦɢ� ɜ 

ɨɛɪɚɡɨɜɚɧɢɢ�ɤɨɫɦɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ (ɢ�ɢɯ�ɫɢɫɬɟɦ). 

3. ȼɟɳɟɫɬɜɨ� ɢ� ɩɨɥɟ� ɪɚɡɥɢɱɚɸɬɫɹ� ɩɪɨɧɢɰɚɟɦɨɫɬɶɸ. ȼɟɳɟɫɬɜɨ 

ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɚɥɨ� ɩɪɨɧɢɰɚɟɦɨ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɬɚɤɢɦɢ� ɩɨɥɹɦɢ, ɤɚɤ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ�ɢ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ. ȼ�ɬɨ�ɠɟ� ɜɪɟɦɹ�ɧɚ� ɭɪɨɜɧɟ� ɩɪɨɰɟɫɫɨɜ 

ɦɢɤɪɨɦɢɪɚ� ɷɬɨ� ɪɚɡɥɢɱɢɟ� ɢɫɱɟɡɚɟɬ: ɞɥɹ� ɬɚɤɢɯ� ɱɚɫɬɢɰ, ɤɚɤ� ɧɟɣɬɪɢɧɨ, 

ɜɟɳɟɫɬɜɨ� ɫɬɚɧɨɜɢɬɫɹ� ɜɟɫɶɦɚ «ɩɪɨɡɪɚɱɧɵɦ», ɚ� ɞɥɹ� ɹɞɟɪɧɵɯ� ɩɨɥɟɣ, 

ɧɚɨɛɨɪɨɬ, ɯɚɪɚɤɬɟɪɧɚ�ɨɱɟɧɶ�ɦɚɥɚɹ�ɩɪɨɧɢɰɚɟɦɨɫɬɶ. 
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4. ȼɟɳɟɫɬɜɨ�ɢ�ɩɨɥɟ�ɪɚɡɥɢɱɚɸɬɫɹ�ɩɨ�ɫɬɟɩɟɧɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɦɚɫɫɵ�ɢ 

ɷɧɟɪɝɢɢ. ȼ�ɦɚɤɪɨɹɜɥɟɧɢɹɯ�ɧɚɛɥɸɞɚɟɬɫɹ�ɛɨɥɶɲɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɧɚɡɜɚɧɧɵɯ 

ɜɟɥɢɱɢɧ� ɭ� ɱɚɫɬɢɰ� ɜɟɳɟɫɬɜɚ� ɢ� ɨɱɟɧɶ� ɦɚɥɚɹ – ɭ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ� ɢ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɩɨɥɟɣ. ɇɨ� ɜ� ɦɢɤɪɨɦɢɪɟ� ɷɬɨ� ɪɚɡɥɢɱɢɟ� ɬɚɤɠɟ� ɫɬɢɪɚɟɬɫɹ: 

ɹɞɟɪɧɵɟ�ɩɨɥɹ�ɨɛɥɚɞɚɸɬ�ɨɝɪɨɦɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�ɦɚɫɫɵ�ɢ�ɷɧɟɪɝɢɢ. 

5. ȼɟɳɟɫɬɜɨ� ɢ� ɩɨɥɟ� ɪɚɡɥɢɱɚɸɬɫɹ� ɩɨ� ɫɜɨɟɣ� ɤɨɪɩɭɫɤɭɥɹɪɧɨɣ� ɢ 

ɜɨɥɧɨɜɨɣ�ɩɪɢɪɨɞɟ. ɗɬɨ�ɪɚɡɥɢɱɢɟ�ɢɫɱɟɡɚɟɬ�ɧɚ�ɭɪɨɜɧɟ�ɩɪɨɰɟɫɫɨɜ�ɦɢɤɪɨɦɢɪɚ, 

ɝɞɟ� ɱɚɫɬɢɰɵ�ɜɟɳɟɫɬɜɚ�ɨɛɥɚɞɚɸɬ�ɜɨɥɧɨɜɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ, ɚ�ɧɟɩɪɟɪɵɜɧɨɟ� ɜ 

ɦɚɤɪɨɩɪɨɰɟɫɫɚɯ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ� ɩɨɥɟ� ɩɪɨɹɜɥɹɟɬ� ɫɜɨɣ� ɤɨɪɩɭɫɤɭɥɹɪɧɵɣ 

ɯɚɪɚɤɬɟɪ (ɜ�ɜɢɞɟ�ɮɨɬɨɧɚ�ɤɚɤ�ɤɜɚɧɬɚ�ɷɬɨɝɨ�ɩɨɥɹ). 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɨɫɨɛɟɧɧɨɫɬɢ� ɜɟɳɟɫɬɜɚ� ɢ� ɩɨɥɹ� ɞɨɫɬɚɬɨɱɧɨ� ɬɨɱɧɨ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬ� ɪɟɚɥɶɧɵɣ�ɦɢɪ� ɜ� ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɨɦ� ɩɪɢɛɥɢɠɟɧɢɢ. Ɉɞɧɚɤɨ 

ɷɬɢ� ɨɫɨɛɟɧɧɨɫɬɢ� ɧɟ� ɹɜɥɹɸɬɫɹ� ɚɛɫɨɥɸɬɧɵɦɢ, ɢ� ɩɪɢ� ɩɟɪɟɯɨɞɟ� ɜ� ɨɛɥɚɫɬɶ 

ɦɢɤɪɨɦɢɪɚ�ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ�ɢɯ�ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɶ. Ɂɞɟɫɶ�ɩɨɧɹɬɢɹ «ɱɚɫɬɢɰɚ» 

ɢ «ɜɨɥɧɚ» ɜɵɫɬɭɩɚɸɬ� ɤɚɤ� ɜɡɚɢɦɨɞɨɩɨɥɧɹɸɳɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 

ɨɬɪɚɠɚɸɳɢɟ�ɫɥɨɠɧɭɸ, ɞɜɨɣɫɬɜɟɧɧɭɸ, ɫɭɳɧɨɫɬɶ�ɫɚɦɢɯ�ɦɢɤɪɨɨɛɴɟɤɬɨɜ. 

 

2.3. Ⱥɛɫɨɥɸɬɧɵɣ�ɢ�ɮɢɡɢɱɟɫɤɢɣ�ɜɚɤɭɭɦ 

Ʉɚɤ� ɨɛɨɛɳɚɸɳɟɟ� ɩɨɧɹɬɢɟ ɮɢɡɢɱɟɫɤɨɟ� ɩɨɥɟ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɢ 

ɩɨɧɹɬɢɟ�ɮɢɡɢɱɟɫɤɨɝɨ�ɜɚɤɭɭɦɚ. ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɪɚɡɥɢɱɚɬɶ: 

x ɚɛɫɨɥɸɬɧɵɣ� ɜɚɤɭɭɦ ɤɚɤ� ɧɟɤɭɸ� ɚɛɫɬɪɚɤɰɢɸ, ɨɩɪɟɞɟɥɹɸɳɭɸ 

ɚɛɫɨɥɸɬɧɭɸ�ɩɭɫɬɨɬɭ; 

x ɮɢɡɢɱɟɫɤɢɣ�ɜɚɤɭɭɦ (ɩɨ�Ⱦɢɪɚɤɭ) ɤɚɤ�ɨɫɨɛɭɸ�ɮɨɪɦɭ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɦɚɬɟɪɢɢ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ� ɜ 1928 ɝ. ɚɧɝɥɢɣɫɤɢɣ� ɮɢɡɢɤ� ɉ. Ⱦɢɪɚɤ� ɡɚɩɢɫɚɥ 

ɪɟɥɹɬɢɜɢɫɬɫɤɨɟ� ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɨɟ� ɭɪɚɜɧɟɧɢɟ� ɞɥɹ� ɫɜɨɛɨɞɧɨɝɨ 

ɷɥɟɤɬɪɨɧɚ. ȼ�ɤɚɱɟɫɬɜɟ�ɫɥɟɞɫɬɜɢɣ�ɢɡ�ɷɬɨɝɨ�ɭɪɚɜɧɟɧɢɹ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɬɚɤɢɟ 

ɜɚɠɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ� ɫɩɢɧ� ɢ� ɫɨɛɫɬɜɟɧɧɵɣ� ɦɚɝɧɢɬɧɵɣ� ɦɨɦɟɧɬ 
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ɷɥɟɤɬɪɨɧɚ, ɚ� ɬɚɤɠɟ� ɛɵɥɨ� ɩɪɟɞɫɤɚɡɚɧɨ� ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɚɧɬɢɷɥɟɤɬɪɨɧɚ – 

ɩɨɡɢɬɪɨɧɚ. 

ɉɨɫɥɟɞɧɟɟ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ� ɛɵɥɨ� ɫɜɹɡɚɧɨ� ɫ� ɬɟɦ, ɱɬɨ� ɞɥɹ� ɩɨɥɧɨɣ 

ɷɧɟɪɝɢɢ� ɫɜɨɛɨɞɧɨɝɨ� ɷɥɟɤɬɪɨɧɚ� ɜ� ɭɪɚɜɧɟɧɢɢ� Ⱦɢɪɚɤɚ� ɪɟɚɥɢɡɭɸɬɫɹ� ɤɚɤ 

ɩɨɥɨɠɢɬɟɥɶɧɵɟ, ɬɚɤ� ɢ� ɨɬɪɢɰɚɬɟɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ. ɂɧɚɱɟ� ɝɨɜɨɪɹ, ɞɥɹ 

ɡɚɞɚɧɧɨɝɨ�ɢɦɩɭɥɶɫɚ�ɱɚɫɬɢɰɵ ɪ�ɜɨɡɦɨɠɧɵ�ɪɟɲɟɧɢɹ�ɭɪɚɜɧɟɧɢɹ, ɨɬɜɟɱɚɸɳɢɟ 

ɷɧɟɪɝɢɹɦ 4222 cmcpE e ���r  �ɫɦ. ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ� ɢɧɜɚɪɢɚɧɬ 

ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ�ɬɟɨɪɢɢ 42222 cmcpE e � �� ). 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɜɚɧɬɨɜɨ-

ɦɟɯɚɧɢɱɟɫɤɢɦɢ�ɩɨɥɨɠɟɧɢɹɦɢ, ɚ�ɢɦɟɧɧɨ�ɫ 

ɞɢɫɤɪɟɬɢɡɚɰɢɟɣ (ɤɜɚɧɬɨɜɚɧɢɟɦ) ɷɧɟɪɝɢɢ 

ɦɢɤɪɨɱɚɫɬɢɰɵ� ɢ� ɟɟ� ɜɨɡɦɨɠɧɵɦɢ 

ɩɟɪɟɯɨɞɚɦɢ� ɦɟɠɞɭ� ɭɪɨɜɧɹɦɢ� ɷɧɟɪɝɢɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ� ɞɢɚɝɪɚɦɦɚ� ɞɥɹ� ɜɚɤɭɭɦɚ 

ɩɪɢɧɢɦɚɟɬ� ɜɢɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ� ɧɚ� ɪɢɫ. 

2.1. ȼɢɞɧɨ, ɱɬɨ� ɟɫɬɶ� ɞɜɟ� ɨɛɥɚɫɬɢ 

ɜɨɡɦɨɠɧɵɯ�ɫɨɛɫɬɜɟɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɷɧɟɪɝɢɢ�ɷɥɟɤɬɪɨɧɚ: ɨɬɪɢɰɚɬɟɥɶɧɚɹ [í �; 

íme
.c2] ɢ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ [+ me

.c2; + �], ɚ�ɬɚɤɠɟ�ɫɭɳɟɫɬɜɭɟɬ�ɩɪɨɦɟɠɭɬɨɱɧɵɣ 

ɢɧɬɟɪɜɚɥ� ɷɧɟɪɝɢɣ� ɜɟɥɢɱɢɧɨɣ 2me
.c2, ɡɧɚɱɟɧɢɹ� ɤɨɬɨɪɨɝɨ� ɧɟ� ɞɨɫɬɭɩɧɵ� ɞɥɹ 

ɱɚɫɬɢɰɵ. 

Ʉɪɨɦɟ�ɬɨɝɨ, ɢɡ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ�ɫɨɨɬɧɨɲɟɧɢɹ�ɗɣɧɲɬɟɣɧɚ E0 = me
.c2 

ɫɥɟɞɭɟɬ� ɩɚɪɚɞɨɤɫɚɥɶɧɵɣ� ɜɵɜɨɞ, ɱɬɨ� ɭ� ɱɚɫɬɢɰɵ� ɫ� ɨɬɪɢɰɚɬɟɥɶɧɨɣ� ɷɧɟɪɝɢɟɣ 

ɦɚɫɫɚ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɨɬɪɢɰɚɬɟɥɶɧɨɣ, ɢ� ɢɡɥɭɱɚɬɶ� ɬɚɤɚɹ� ɱɚɫɬɢɰɚ� ɞɨɥɠɧɚ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨ�ɦɧɨɝɨ�ɩɪɢ�ɩɟɪɟɯɨɞɚɯ�ɧɚ�ɜɫɟ�ɛɨɥɟɟ�ɧɢɡɤɢɟ�ɭɪɨɜɧɢ�ɷɧɟɪɝɢɢ. 

ɉ. Ⱦɢɪɚɤ� ɜɵɲɟɥ� ɢɡ� ɷɬɨɝɨ «ɬɪɭɞɧɨɝɨ» ɩɨɥɨɠɟɧɢɹ� ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ� ɩɪɢɧɰɢɩɨɦ� ɡɚɩɪɟɬɚ� ɉɚɭɥɢ, ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɦɭ 

ɷɥɟɤɬɪɨɧɵ, ɤɚɤ� ɮɟɪɦɢɨɧɵ, ɧɟ� ɦɨɝɭɬ� ɫɨɫɟɞɫɬɜɨɜɚɬɶ� ɧɚ� ɨɞɧɨɦ� ɭɪɨɜɧɟ� ɫ 

ɞɪɭɝɢɦɢ� ɷɥɟɤɬɪɨɧɚɦɢ, ɨɧ� ɜɵɫɤɚɡɚɥ� ɢɞɟɸ� ɨ� ɧɟɧɚɛɥɸɞɚɟɦɨɫɬɢ� ɜ� ɨɛɵɱɧɵɯ 

+ me
.c2 

- me
.c2 

+ � 

- � 

0 

E 

2me
.c2 

Ɋɢɫ. 2.1. ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ� ɞɢɚɝɪɚɦɦɚ 
ɜɚɤɭɭɦɚ�ɩɨ�Ⱦɢɪɚɤɭ 
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ɭɫɥɨɜɢɹɯ� ɤɜɚɧɬɨɜɵɯ� ɩɟɪɟɯɨɞɨɜ� ɷɥɟɤɬɪɨɧɨɜ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɫ� ɨɬɪɢɰɚɬɟɥɶɧɨɣ 

ɷɧɟɪɝɢɟɣ�ɜ�ɫɜɹɡɢ�ɫ�ɬɟɦ, ɱɬɨ�ɜɫɟ�ɨɬɪɢɰɚɬɟɥɶɧɵɟ�ɭɪɨɜɧɢ�ɭɠɟ�ɡɚɧɹɬɵ (ɞɪɭɝɢɦɢ 

ɷɥɟɤɬɪɨɧɚɦɢ). 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɉ. Ⱦɢɪɚɤ�ɨɩɪɟɞɟɥɢɥ «ɜɚɤɭɭɦ» ɤɚɤ ɬɚɤɨɟ 

ɫɨɫɬɨɹɧɢɟ� ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ, ɤɨɝɞɚ� ɜɫɟ� ɭɪɨɜɧɢ� ɫ� ɨɬɪɢɰɚɬɟɥɶɧɨɣ 

ɷɧɟɪɝɢɟɣ� ɭɠɟ� ɡɚɫɟɥɟɧɵ� ɷɥɟɤɬɪɨɧɚɦɢ, ɚ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ� ɭɪɨɜɧɢ 

ɫɜɨɛɨɞɧɵ. 

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ, ɬɚɤ� ɤɚɤ� ɡɚɧɹɬɵ� ɚɛɫɨɥɸɬɧɨ� ɜɫɟ� ɭɪɨɜɧɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ�ɧɢɠɟ�ɡɚɩɪɟɳɟɧɧɨɣ�ɡɨɧɵ (2me
.c2), ɷɥɟɤɬɪɨɧɵ, ɧɚɯɨɞɹɳɢɟɫɹ 

ɬɚɦ, ɧɢɤɚɤ�ɫɟɛɹ�ɧɟ�ɨɛɧɚɪɭɠɢɜɚɸɬ�ɢ�ɧɟ�ɩɪɨɹɜɥɹɸɬ�ɜ�ɨɛɵɱɧɵɯ�ɩɪɨɰɟɫɫɚɯ. 

ȿɫɥɢ�ɠɟ�ɨɞɧɨɦɭ�ɢɡ� ɷɥɟɤɬɪɨɧɨɜ�ɧɚ� ɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɭɪɨɜɧɹɯ�ɩɟɪɟɞɚɬɶ 

ɷɧɟɪɝɢɸ ȿ� � 2me
.c2, ɬɨ� ɷɬɨɬ� ɷɥɟɤɬɪɨɧ 

©ɩɟɪɟɫɤɨɱɢɬ» ɧɚ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɭɪɨɜɟɧɶ 

ɢ�ɛɭɞɟɬ�ɜɟɫɬɢ�ɫɟɛɹ�ɤɚɤ�ɨɛɵɱɧɵɣ�ɷɥɟɤɬɪɨɧ 

ɫ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɦɚɫɫɨɣ� ɢ� ɨɬɪɢɰɚɬɟɥɶ-

ɧɵɦ� ɡɚɪɹɞɨɦ (ɪɢɫ. 2.2, ɩɟɪ. 1). Ⱥ 

ɨɛɪɚɡɨɜɚɜɲɚɹɫɹ� ɜ� ɯɨɞɟ� ɷɬɨɝɨ� ɩɟɪɟɯɨɞɚ� í 

©ɩɟɪɟɫɤɨɤɚ» ɜɚɤɚɧɫɢɹ («ɞɵɪɤɚ») ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ� ɨɬɪɢɰɚɬɟɥɶɧɨɦ� ɷɧɟɪɝɟ-

ɬɢɱɟɫɤɨɦ�ɭɪɨɜɧɟ�ɭɠɟ�ɛɭɞɟɬ�ɩɪɨɹɜɥɹɬɶ�ɫɟɛɹ�ɤɚɤ�ɷɥɟɤɬɪɨɧ�ɫ�ɩɨɥɨɠɢɬɟɥɶɧɵɦ 

ɡɚɪɹɞɨɦ. Ɍɚɤ� ɬɟɨɪɟɬɢɱɟɫɤɢ� ɛɵɥɚ� ɩɪɟɞɫɤɚɡɚɧɚ� ɩɟɪɜɚɹ� ɚɧɬɢɱɚɫɬɢɰɚ� í 

ɩɨɡɢɬɪɨɧ. ȿɫɥɢ�ɷɥɟɤɬɪɨɧ�ɜɫɬɪɟɱɚɟɬɫɹ�ɫ�ɩɨɡɢɬɪɨɧɨɦ, ɬɨ�ɨɧɢ�ɚɧɧɢɝɢɥɢɪɭɸɬ 

�ɢɫɱɟɡɚɸɬ), ɢɧɚɱɟ�ɝɨɜɨɪɹ, ɷɥɟɤɬɪɨɧ�ɩɟɪɟɯɨɞɢɬ�ɫ�ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ�ɭɪɨɜɧɹ�ɧɚ 

ɜɚɤɚɧɬɧɵɣ� ɨɬɪɢɰɚɬɟɥɶɧɵɣ� ɭɪɨɜɟɧɶ (ɪɢɫ. 2.2, ɩɟɪ. 2), ɫɬɚɧɨɜɹɫɶ� ɜɧɨɜɶ 

©ɧɟɧɚɛɥɸɞɚɟɦɵɦ». 

ȼ 1932 ɝ. Ʉ. Ⱥɧɞɟɪɫɨɧ� ɫ� ɩɨɦɨɳɶɸ� ɤɚɦɟɪɵ� ȼɢɥɶɫɨɧɚ, ɩɨɦɟɳɟɧɧɨɣ 

ɦɟɠɞɭ� ɩɨɥɸɫɚɦɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ, ɨɛɧɚɪɭɠɢɥ� ɩɨɡɢɬɪɨɧ (ɩɨ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ «ɡɚɤɪɭɬɤɟ» ɟɝɨ�ɫɥɟɞɚ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɫɥɟɞɭ�ɷɥɟɤɬɪɨɧɚ) 

ɜ� ɤɨɫɦɢɱɟɫɤɢɯ� ɥɭɱɚɯ. ɗɥɟɤɬɪɨɧɧɨ�ɩɨɡɢɬɪɨɧɧɵɟ� ɩɚɪɵ� ɪɨɠɞɚɸɬɫɹ� ɩɪɢ 
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Ɋɢɫ. 2.2.�Ʉɜɚɧɬɨɜɵɟ�ɩɟɪɟɯɨɞɵ�ɜ�ɜɚɤɭɭɦɟ 
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ɩɪɨɯɨɠɞɟɧɢɢ Ȗ�ɮɨɬɨɧɨɜ�ɱɟɪɟɡ�ɜɟɳɟɫɬɜɨ�ɡɟɦɧɨɣ�ɚɬɦɨɫɮɟɪɵ (ɩɪɢ�ɷɬɨɦ ȿȖ  � 

2me
.c2= 1,02 Ɇɷȼ). 

ȼ� ɫɨɫɬɨɹɧɢɢ� ɜɚɤɭɭɦɚ� ɜ� ɥɸɛɨɣ� ɬɨɱɤɟ� ɫɜɨɣɫɬɜɚ� ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɨɩɪɟɞɟɥɹɸɬɫɹ�ɝɪɚɜɢɬɚɰɢɟɣ, ɷɥɟɤɬɪɨɦɚɝɧɟɬɢɡɦɨɦ, ɚ�ɬɚɤɠɟ�ɞɪɭɝɢɦɢ�ɩɨɥɹɦɢ, 

ɧɨ� ɢɯ� ɷɧɟɪɝɢɢ� ɧɟ� ɞɨɫɬɚɬɨɱɧɨ� ɞɥɹ� ɬɨɝɨ, ɱɬɨɛɵ� ɨɧɢ� ɩɪɨɹɜɢɥɢ� ɫɟɛɹ� ɱɟɪɟɡ 

ɪɟɚɥɶɧɵɟ�ɱɚɫɬɢɰɵ. Ɇɧɨɠɟɫɬɜɨ� ɫɤɪɵɬɵɯ� ɬɚɦ�ɱɚɫɬɢɰ, ɜ� ɱɚɫɬɧɨɫɬɢ�ɮɨɬɨɧɵ, 

ɧɨɫɹɬ� ɧɚɡɜɚɧɢɟ ɧɭɥɟɜɵɯ� ɤɨɥɟɛɚɧɢɣ, ɚ «ɞɪɨɠɚɧɢɟ» ɷɥɟɤɬɪɨɧɚ� ɧɚ� ɨɪɛɢɬɟ 

ɚɬɨɦɚ� ɨɛɴɹɫɧɹɟɬɫɹ� ɟɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ� ɫ� ɜɢɪɬɭɚɥɶɧɵɦɢ� ɱɚɫɬɢɰɚɦɢ 

ɨɤɪɭɠɚɸɳɟɝɨ� ɚɬɨɦ� ɜɚɤɭɭɦɚ (ɷɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɫɞɜɢɝɟ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɭɪɨɜɧɟɣ, ɨɬɪɚɠɚɟɦɨɦ�ɜ�ɫɩɟɤɬɪɟ�ɚɬɨɦɚ). 

 

2.4. ɋɬɪɭɤɬɭɪɧɵɟ�ɭɪɨɜɧɢ�ɜɟɳɟɫɬɜɚ�ɜ�ɦɢɤɪɨɦɢɪɟ 
ȼ�ɦɢɤɪɨɦɢɪɟ�ɪɚɡɥɢɱɚɸɬ�ɫɥɟɞɭɸɳɢɟ�ɫɬɪɭɤɬɭɪɧɵɟ�ɭɪɨɜɧɢ�ɜɟɳɟɫɬɜɚ: 
x ɦɨɥɟɤɭɥɹɪɧɵɣ�ɭɪɨɜɟɧɶ – ɭɪɨɜɟɧɶ�ɦɨɥɟɤɭɥɹɪɧɨɝɨ�ɫɬɪɨɟɧɢɹ�ɜɟɳɟɫɬɜɚ 

�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɦɨɥɟɤɭɥɚ� ɤɚɤ� ɟɞɢɧɚɹ� ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ, 
ɨɛɴɟɞɢɧɹɸɳɚɹ� ɚɬɨɦɵ, ɢ� ɨɛɥɚɞɚɸɳɚɹ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ� ɯɢɦɢɱɟɫɤɢɦɢ 
ɫɜɨɣɫɬɜɚɦɢ); 

x ɚɬɨɦɧɵɣ� ɭɪɨɜɟɧɶ – ɭɪɨɜɟɧɶ� ɚɬɨɦɧɨɝɨ� ɫɬɪɨɟɧɢɹ� ɜɟɳɟɫɬɜɚ 
�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɚɬɨɦ�ɤɚɤ�ɫɬɪɭɤɬɭɪɧɵɣ�ɷɥɟɦɟɧɬ�ɦɢɤɪɨɦɢɪɚ, ɫɨɫɬɨɹɳɢɣ�ɢɡ 
ɹɞɪɚ�ɢ�ɷɥɟɤɬɪɨɧɧɨɣ�ɨɛɨɥɨɱɤɢ); 

x ɧɭɤɥɨɧɧɵɣ� ɭɪɨɜɟɧɶ – ɭɪɨɜɟɧɶ� ɚɬɨɦɧɨɝɨ� ɹɞɪɚ� ɢ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɟɝɨ 
ɱɚɫɬɢɰ (ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɧɭɤɥɨɧɵ, ɬ. ɟ. ɩɪɨɬɨɧɵ�ɢ�ɧɟɣɬɪɨɧɵ, ɢɡ�ɤɨɬɨɪɵɯ 
ɫɢɧɬɟɡɢɪɭɸɬɫɹ�ɚɬɨɦɧɵɟ�ɹɞɪɚ); 

x ɤɜɚɪɤɨɜɵɣ� ɭɪɨɜɟɧɶ – ɭɪɨɜɟɧɶ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɱɚɫɬɢɰ 
�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɤɜɚɪɤɢ� ɢ� ɥɟɩɬɨɧɵ� ɤɚɤ� ɷɥɟɦɟɧɬɚɪɧɵɟ� ɫɬɪɭɤɬɭɪɧɵɟ 
ɟɞɢɧɢɰɵ�ɜɟɳɟɫɬɜɚ). 

ɗɥɟɦɟɧɬɚɪɧɵɟ�ɱɚɫɬɢɰɵ. ɂɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢ�ɫɢɫɬɟɦɚɬɢɤɚ. 
Ɇ� ɚ� ɫ� ɫ� ɚ (m0).� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɦɚɫɫɵ� ɷɥɟɦɟɧɬɚɪɧɵɟ� ɱɚɫɬɢɰɵ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ� ɧɚ� ɥɟɝɤɢɟ (ɥɟɩɬɨɧɵ), ɫɪɟɞɧɢɟ (ɦɟɡɨɧɵ) ɢ� ɬɹɠɟɥɵɟ 
(ɛɚɪɢɨɧɵ). 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. Ɏɨɬɨɧ (ɢɥɢ�Ȗ�ɤɜɚɧɬ) ɧɟ�ɢɦɟɟɬ�ɦɚɫɫɵ�ɩɨɤɨɹ. 
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ȼ�ɪ�ɟ�ɦ�ɹ  ɠ�ɢ�ɡ�ɧ�ɢ (t). ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɪɟɦɟɧɢ�ɠɢɡɧɢ�ɪɚɡɥɢɱɚɸɬ 

ɫɬɚɛɢɥɶɧɵɟ�ɱɚɫɬɢɰɵ (ɷɥɟɤɬɪɨɧ, t > 5.1021�ɥɟɬ; ɩɪɨɬɨɧ, t > 5.1031�ɥɟɬ; ɮɨɬɨɧ; 

ɧɟɣɬɪɢɧɨ), ɤɜɚɡɢɫɬɚɛɢɥɶɧɵɟ� ɱɚɫɬɢɰɵ – ɱɚɫɬɢɰɵ, ɪɚɫɩɚɞɚɸɳɢɟɫɹ� ɩɪɢ 

ɫɥɚɛɨɦ�ɢ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ�ɡɚ�ɜɪɟɦɹ t > 5.10-20ɫ (ɧɟɣɬɪɨɧ, 

t� § 900  ɫ),  ɪɟɡɨɧɚɧɫɵ – ɱɚɫɬɢɰɵ, ɪɚɫɩɚɞɚɸɳɢɟɫɹ� ɡɚ� ɫɱɟɬ� ɫɢɥɶɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɡɚ�ɜɪɟɦɹ t d 5.10-23 ɫ. 

ɗ� ɥ� ɟ� ɤ� ɬ� ɪ� ɢ� ɱ� ɟ� ɫ� ɤ� ɢ� ɣ  ɡ� ɚ� ɪ� ɹ� ɞ (q).� Ɂɚ� ɨɫɧɨɜɧɭɸ� ɟɞɢɧɢɰɭ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɡɚɪɹɞɚ�ɜ�ɦɢɤɪɨɦɢɪɟ�ɩɪɢɧɹɬ�ɡɚɪɹɞ�ɷɥɟɤɬɪɨɧɚ ɟ = 1,6.10-19 Ʉɥ. 

ɉ� ɪ� ɢ� ɦ� ɟ� ɱ� ɚ� ɧ� ɢ� ɟ. ɂɫɬɢɧɧɨ� ɧɟɣɬɪɚɥɶɧɵɟ� ɱɚɫɬɢɰɵ� í� ɷɬɨ� ɱɚɫɬɢɰɵ, ɭ 

ɤɨɬɨɪɵɯ�ɨɬɫɭɬɫɬɜɭɸɬ�ɚɧɬɢɱɚɫɬɢɰɵ, ɧɚɩɪɢɦɟɪ�ɮɨɬɨɧ, ʌ0�ɦɟɡɨɧ, Ș0�ɦɟɡɨɧ. 

ɋ�ɩ�ɢ�ɧ (š)). ɗɬɨ�ɫɨɛɫɬɜɟɧɧɵɣ�ɦɨɦɟɧɬ�ɢɦɩɭɥɶɫɚ�ɱɚɫɬɢɰɵ, ɢɦɟɸɳɢɣ 

ɤɜɚɧɬɨɜɭɸ�ɩɪɢɪɨɞɭ (ɧɟɨɬɴɟɦɥɟɦɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɱɚɫɬɢɰɵ, ɬɚɤɚɹ�ɠɟ, ɤɚɤ 

ɦɚɫɫɚ� ɢɥɢ� ɡɚɪɹɞ). ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɩɢɧɚ� ɜɫɟ� ɱɚɫɬɢɰɵ, ɜɤɥɸɱɚɹ 

ɧɟɷɥɟɦɟɧɬɚɪɧɵɟ� ɱɚɫɬɢɰɵ� ɢ� ɤɜɚɡɢɱɚɫɬɢɰɵ, ɩɨɞɪɚɡɞɟɥɹɸɬ� ɧɚ ɛɨɡɨɧɵ – 

ɱɚɫɬɢɰɵ� ɫ� ɧɭɥɟɜɵɦ (ɦɟɡɨɧɵ) ɢɥɢ� ɰɟɥɨɱɢɫɥɟɧɧɵɦ (ɮɨɬɨɧɵ, ɝɥɸɨɧɵ) 

ɫɩɢɧɨɦ�ɢ ɮɟɪɦɢɨɧɵ – ɱɚɫɬɢɰɵ�ɫ�ɩɨɥɭɰɟɥɵɦ�ɫɩɢɧɨɦ (ɟ, P, W, Q, p, n ɢ�ɞɪ.). 

Ⱦ�ɨ�ɩ� ɨ� ɥ�ɧ�ɢ� ɬ� ɟ� ɥ� ɶ�ɧ� ɨ  ɤ�ɩɟɪɟɱɢɫɥɟɧɧɵɦ�ɜɵɲɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

ɱɚɫɬɢɰ�ɜɜɨɞɹɬ ɜɧɭɬɪɟɧɧɢɟ�ɤɜɚɧɬɨɜɵɟ�ɱɢɫɥɚ: 

ɥɟɩɬɨɧɧɵɣ� ɡɚɪɹɞ (ɥɟɩɬɨɧɵ� ɢɦɟɸɬ L = 1, ɚɧɬɢɥɟɩɬɨɧɵ – L = – 1, ɚ 

ɨɫɬɚɥɶɧɵɟ�ɱɚɫɬɢɰɵ – L = 0); 

ɛɚɪɢɨɧɧɵɣ� ɡɚɪɹɞ (ɛɚɪɢɨɧɵ� ɢɦɟɸɬ ȼ = 1, ɚɧɬɢɛɚɪɢɨɧɵ – ȼ =– 1, ɚ 

ɨɫɬɚɥɶɧɵɟ�ɱɚɫɬɢɰɵ – ȼ = 0); 

ɱɟɬɧɨɫɬɶ �ɨɩɪɟɞɟɥɹɟɬ� ɱɟɬɧɨɫɬɶ� ɢɥɢ� ɧɟɱɟɬɧɨɫɬɶ� Ȍ�ɮɭɧɤɰɢɢ� ɩɪɢ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�ɢɧɜɟɪɫɢɢ); 

ɤɜɚɪɤɨɜɵɟ�ɚɪɨɦɚɬɵ �ɯɚɪɚɤɬɟɪɢɡɭɸɬ�ɬɢɩ�ɤɜɚɪɤɚ). 

ɉɨ� ɯɚɪɚɤɬɟɪɭ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɱɚɫɬɢɰɵ� ɨɛɴɟɞɢɧɹɸɬ� ɜ� ɞɜɟ� ɛɨɥɶɲɢɟ 

ɝɪɭɩɩɵ: 
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x ɥɟɩɬɨɧɵ� ɭɱɚɫɬɜɭɸɬ� ɜ� ɩɪɨɰɟɫɫɚɯ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɫɥɚɛɵɦ� ɢ (ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ� ɧɟɣɬɪɢɧɨ) ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɢ, ɧɨ� ɧɟ 

ɭɱɚɫɬɜɭɸɬ�ɜ�ɩɪɨɰɟɫɫɚɯ�ɫɢɥɶɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ; 

x ɚɞɪɨɧɵ ɭɱɚɫɬɜɭɸɬ� ɜ� ɩɪɨɰɟɫɫɚɯ� ɫɢɥɶɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɤɚɤ 

ɩɪɚɜɢɥɨ, ɦɨɝɭɬ� ɭɱɚɫɬɜɨɜɚɬɶ� ɬɚɤɠɟ� ɜ� ɩɪɨɰɟɫɫɚɯ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ� ɢ 

ɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ). 

Ⱥɞɪɨɧɵ� ɩɨɞɪɚɡɞɟɥɹɸɬ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɦɚɫɫɨɣ� ɧɚ� ɦɟɡɨɧɵ� ɢ 

ɛɚɪɢɨɧɵ. 

Ɇɟɡɨɧɵ – ɷɬɨ�ɚɞɪɨɧɵ�ɫ�ɧɭɥɟɜɵɦ�ɢɥɢ�ɰɟɥɨɱɢɫɥɟɧɧɵɦ�ɫɩɢɧɨɦ (ɢɧɚɱɟ 

ɝɨɜɨɪɹ, ɛɨɡɨɧɵ). Ʉ� ɧɢɦ� ɨɬɧɨɫɹɬ� ʌ-, Ȁ-, Ș�ɦɟɡɨɧɵ, ɚ� ɬɚɤɠɟ ɦɟɡɨɧɧɵɟ 

ɪɟɡɨɧɚɧɫɵ. 

Ȼɚɪɢɨɧɵ – ɷɬɨ� ɚɞɪɨɧɵ� ɫ� ɩɨɥɭɰɟɥɵɦ� ɫɩɢɧɨɦ (ɢɧɚɱɟ� ɝɨɜɨɪɹ, 

ɮɟɪɦɢɨɧɵ) ɢ�ɦɚɫɫɨɣ�ɧɟ�ɦɟɧɟɟ�ɦɚɫɫɵ�ɩɪɨɬɨɧɚ. Ʉ�ɧɢɦ�ɨɬɧɨɫɹɬ�ɧɭɤɥɨɧɵ (ɪ, 

n), ɝɢɩɟɪɨɧɵ�ɢ�ɦɧɨɠɟɫɬɜɨ ɛɚɪɢɨɧɧɵɯ�ɪɟɡɨɧɚɧɫɨɜ. 

ɋɜɨɞɧɚɹ�ɤɥɚɫɫɢɮɢɤɚɰɢɹ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɱɚɫɬɢɰ�ɩɪɢɜɟɞɟɧɚ�ɜ�ɬɚɛɥ. 2.1. 

Ɍɚɛɥɢɰɚ 2.1 

Ʉɜɚɧɬɵ�ɩɨɥɟɣ� Ʌɟɩɬɨɧɵ Ⱥɞɪɨɧɵ 

Ɏɨɬɨɧ, ɜɟɤɬɨɪ-
ɧɵɟ�ɛɨɡɨɧɵ, 
ɝɥɸɨɧɵ 

ɟ, ȝ, Ĳ, Ȟ 

Ɇɟɡɨɧɵ Ȼɚɪɢɨɧɵ 

ʌ, Ȁ, Ș 
ɢ�ɦɟɡɨɧɧɵɟ 
ɪɟɡɨɧɚɧɫɵ 

ɇɭɤɥɨɧɵ Ƚɢɩɟɪɨɧɵ 

ɪ, n 
ȁ, Ȉ, Ĭ�ɢ 
ɛɚɪɢɨɧɧɵɟ 
ɪɟɡɨɧɚɧɫɵ 

 
Ʉɜɚɪɤɨɜɵɣ�ɭɪɨɜɟɧɶ�ɜ�ɦɢɤɪɨɦɢɪɟ.� ȼ 1964 ɝ. ɚɦɟɪɢɤɚɧɫɤɢɣ 

ɮɢɡɢɤ, ɬɟɨɪɟɬɢɤ�ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪ� ɢɡ� Ʉɚɥɢɮɨɪɧɢɣɫɤɨɝɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɢɧɫɬɢɬɭɬɚ�Ɇ. Ƚɟɥɥ�Ɇɚɧɧ�ɞɥɹ�ɨɛɴɹɫɧɟɧɢɹ�ɛɨɥɶɲɨɝɨ�ɦɧɨɝɨɨɛɪɚɡɢɹ�ɬɹɠɟɥɵɯ 

ɱɚɫɬɢɰ – ɚɞɪɨɧɨɜ – ɩɪɟɞɥɨɠɢɥ ɤɜɚɪɤɨɜɭɸ� ɦɨɞɟɥɶ ɢɯ� ɫɬɪɨɟɧɢɹ. ɋɨɝɥɚɫɧɨ 

ɷɬɨɣ�ɦɨɞɟɥɢ�ɜɫɟ�ɚɞɪɨɧɵ�ɹɜɥɹɸɬɫɹ�ɤɨɦɛɢɧɚɰɢɹɦɢ�ɤɜɚɪɤɨɜ. 

ɋɟɝɨɞɧɹ�ɩɪɢɧɹɬɨ�ɝɨɜɨɪɢɬɶ�ɨ�ɲɟɫɬɢ�ɬɢɩɚɯ�ɤɜɚɪɤɨɜ: d (down), u (up), s 

(strange), c (charm), b (beauty), t (truth). Ʉɚɠɞɵɣ� ɬɢɩ� ɤɜɚɪɤɚ� ɹɜɥɹɟɬɫɹ 

ɧɨɫɢɬɟɥɟɦ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɤɜɚɧɬɨɜɨɝɨ� ɫɜɨɣɫɬɜɚ – ɚɪɨɦɚɬɚ (strange – 
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ɫɬɪɚɧɧɨɫɬɢ, charm – ɲɚɪɦɚ, beauty – ɤɪɚɫɨɬɵ, truth – ɢɫɬɢɧɧɨɫɬɢ) ɢɥɢ� ɧɟ 

ɫɨɞɟɪɠɢɬ�ɬɚɤɨɝɨ�ɜɨɨɛɳɟ, ɤɚɤ�ɤɜɚɪɤɢ d, u. 

Ʉɜɚɪɤɢ – ɦɢɤɪɨɱɚɫɬɢɰɵ (ɧɟ� ɛɨɥɟɟ 10-15 ɦ) ɫɨ� ɫɩɢɧɨɦ š =  1/2  ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ�ɡɚɪɹɞɨɦ q, ɤɪɚɬɧɵɦ 1/3
 (í1/3 ɢɥɢ +2/3); ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ 

ɨɧɢ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɤɚɤ�ɷɥɟɦɟɧɬɚɪɧɵɟ�ɛɟɫɫɬɪɭɤɬɭɪɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ. 

Ʉɜɚɪɤɢ, ɝɪɭɩɩɢɪɭɹɫɶ�ɩɨ�ɞɜɨɟ�ɥɢɛɨ� ɩɨ� ɬɪɨɟ, ɨɛɪɚɡɭɸɬ� ɬɨɬ� ɢɥɢ� ɢɧɨɣ 

ɚɞɪɨɧ. ɉɪɢ�ɷɬɨɦ�ɤɚɠɞɵɣ�ɛɚɪɢɨɧ�ɫɨɫɬɨɢɬ�ɢɡ�ɬɪɟɯ�ɤɜɚɪɤɨɜ, ɚ�ɤɚɠɞɵɣ�ɦɟɡɨɧ 

ɹɜɥɹɟɬɫɹ� ɤɨɦɩɨɡɢɰɢɟɣ� ɤɜɚɪɤ – ɚɧɬɢɤɜɚɪɤ (ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɚɧɬɢɤɜɚɪɤ 

ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɤɜɚɪɤɚ�ɡɧɚɤɚɦɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɡɚɪɹɞɚ�ɢ�ɚɪɨɦɚɬɚ). ȼ�ɬɚɛɥ. 2.2 

ɩɪɢɜɟɞɟɧɵ�ɤɜɚɪɤɨɜɵɟ�ɮɨɪɦɭɥɵ�ɧɟɤɨɬɨɪɵɯ�ɚɞɪɨɧɨɜ. 

Ɍɚɛɥɢɰɚ 2.2 

ɑɚɫɬɢɰɚ ɪ+(1/2) ɩ0(1/2) ʌ+(0) ʌí(0) ȍí(3/2) 
Ʉɜɚɪɤɨɜɚɹ 
ɮɨɪɦɭɥɚ uud �ĹĻĹ) udd �ĹĻĹ) ud~ �ĹĻ) Ǌd �ĹĻ) sss �ĹĹĹ) 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. ȼ�ɜɟɪɯɧɟɣ�ɫɬɪɨɤɟ�ɜ�ɫɤɨɛɤɚɯ�ɭɤɚɡɚɧ�ɫɩɢɧ�ɱɚɫɬɢɰɵ. 

 

ɇɚ� ɩɪɢɦɟɪɟ� ȍí�ɝɢɩɟɪɨɧɚ� ɜɨɡɧɢɤɚɟɬ� ɟɫɬɟɫɬɜɟɧɧɵɣ� ɜɨɩɪɨɫ� ɨ� ɫɨ-

ɝɥɚɫɨɜɚɧɢɢ� ɫ� ɩɪɢɧɰɢɩɨɦ� ɉɚɭɥɢ, ɤɨɬɨɪɵɣ, ɤɚɤ� ɢɡɜɟɫɬɧɨ, ɡɚɩɪɟɳɚɟɬ 

ɨɞɢɧɚɤɨɜɵɦ� ɮɟɪɦɢɨɧɚɦ (ɫɩɢɧ š =  1/2)  ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɨɞɧɨɦ� ɢ� ɬɨɦ� ɠɟ 

ɫɨɫɬɨɹɧɢɢ. ɑɬɨɛɵ� ɭɫɬɪɚɧɢɬɶ� ɷɬɨ «ɩɪɨɬɢɜɨɪɟɱɢɟ», ɜɫɤɨɪɟ� ɩɨɫɥɟ 

ɭɫɬɚɧɨɜɥɟɧɢɹ�ɤɜɚɧɬɨɜɵɯ�ɱɢɫɟɥ�ɤɜɚɪɤɨɜ�í�ɚɪɨɦɚɬɨɜ (s, c, b) í�ɛɵɥɚ�ɜɜɟɞɟɧɚ 

ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ, ɜɧɭɬɪɟɧɧɹɹ, ɫɬɟɩɟɧɶ� ɫɜɨɛɨɞɵ (ɜɧɭɬɪɟɧɧɟɟ� ɤɜɚɧɬɨɜɨɟ 

ɱɢɫɥɨ), ɤɨɬɨɪɭɸ�ɧɚɡɜɚɥɢ ɰɜɟɬɨɦ. ɂɧɚɱɟ�ɝɨɜɨɪɹ, ɤɚɠɞɵɣ�ɤɜɚɪɤ�ɦɨɠɟɬ�ɛɵɬɶ 

ɬɚɤɠɟ�ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧ�ɜ�ɤɨɧɤɪɟɬɧɨɦ�ɤɜɚɧɬɨɜɨɦ�ɫɨɫɬɨɹɧɢɢ�ɨɞɧɢɦ�ɢɡ�ɬɪɟɯ 

ɰɜɟɬɨɜ: ɤɪɚɫɧɵɣ (r), ɡɟɥɟɧɵɣ (g) ɢ� ɝɨɥɭɛɨɣ (bl). ɉɨɥɭɱɚɸɳɚɹɫɹ� ɫɦɟɫɶ 

ɪɚɡɧɨɰɜɟɬɧɵɯ� ɤɜɚɪɤɨɜ – ɛɟɫɰɜɟɬɧɚ, ɚ� ɰɜɟɬ� ɚɧɬɢɤɜɚɪɤɚ� ɫɱɢɬɚɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ (ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ�ɩɨ� ɡɧɚɤɭ) ɤ�ɰɜɟɬɭ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɤɜɚɪɤɚ, ɱɬɨ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɹɟɬ�ɛɟɫɰɜɟɬɧɨɫɬɶ�ɢɯ�ɤɨɦɩɨɡɢɰɢɢ. 

                                                

 ɗɥɟɤɬɪɢɱɟɫɤɢɣ�ɡɚɪɹɞ q�ɜɵɪɚɠɟɧ�ɜ�ɞɨɥɹɯ�ɷɥɟɦɟɧɬɚɪɧɨɝɨ�ɡɚɪɹɞɚ e. 
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Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, «ɩɪɨɬɢɜɨɪɟɱɢɟ» ɩɪɢɧɰɢɩɭ� ɉɚɭɥɢ� ɞɥɹ� ɤɜɚɪɤɨɜɵɯ 

ɤɨɦɩɨɡɢɰɢɣ�ɛɵɥɨ�ɭɫɬɪɚɧɟɧɨ�ɫ�ɩɨɦɨɳɶɸ ɩɪɢɧɰɢɩɚ�ɛɟɫɰɜɟɬɧɨɫɬɢ�ɚɞɪɨɧɨɜ. 

ɗɬɨɬ� ɩɪɢɧɰɢɩ� ɪɚɡɪɟɲɚɟɬ� ɬɨɥɶɤɨ� ɬɟ� ɫɨɱɟɬɚɧɢɹ� ɪɚɡɧɨɰɜɟɬɧɵɯ� ɤɜɚɪɤɨɜ, 

ɤɨɬɨɪɵɟ�ɞɚɸɬ� ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɛɟɫɰɜɟɬɧɭɸ�ɫɦɟɫɶ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ȍí�ɝɢɩɟɪɨɧ 

ɫɥɟɞɭɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɤɨɦɩɨɡɢɰɢɸ�ɢɡ�ɬɪɟɯ s�ɤɜɚɪɤɨɜ�ɪɚɡɧɵɯ�ɰɜɟɬɨɜ. 

ɋɨɜɪɟɦɟɧɧɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɜɟɳɟɫɬɜɚ. ɇɚ 

ɫɟɝɨɞɧɹ� ɩɪɢɧɹɬɨ� ɫɱɢɬɚɬɶ� ɢɫɬɢɧɧɨ� ɷɥɟɦɟɧɬɚɪɧɵɦɢ� ɱɚɫɬɢɰɚɦɢ� ɬɟ, ɤɨɬɨɪɵɟ 

ɨɛɴɟɞɢɧɟɧɵ�ɜ�ɫɥɟɞɭɸɳɢɟ�ɬɪɢ�ɝɪɭɩɩɵ (ɬɚɛɥ. 2.3). 

Ɍɚɛɥɢɰɚ 2.3 

Ʌɟɩɬɨɧɵ Ʉɜɚɪɤɢ Ʉɜɚɧɬɵ�ɩɨɥɟɣ 
ɟ, ȝ, Ĳ, Ȟɟ, Ȟȝ, ȞĲ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɢɦ 
ɚɧɬɢɱɚɫɬɢɰɵ (ɲɟɫɬɶ 
ɜɢɞɨɜ), š = 1/2 

d, u, s, c, b, t ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɢɦ  
ɚɧɬɢɤɜɚɪɤɢ (ɲɟɫɬɶ 
ɜɢɞɨɜ), š = 1/2 

Ȗ�ɮɨɬɨɧɵ (m0 = 0, š = 1); 
ɜɟɤɬɨɪɧɵɟ� ɛɨɡɨɧɵ Wí, 
W+, Z0 (m0= 81…96 Ƚɷȼ, 
š = 1); 
ɝɥɸɨɧɵ (m0 = 0, š = 1); 
ɝɪɚɜɢɬɨɧɵ (m0= 0, š = 2) 

 
ɉɨ�ɫɨɜɪɟɦɟɧɧɵɦ�ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ�ɷɥɟɦɟɧɬɚɪɧɵɟ�ɱɚɫɬɢɰɵ�ɫɨ�ɫɩɢɧɨɦ š 

= 1/2 (ɥɟɩɬɨɧɵ�ɢ�ɤɜɚɪɤɢ) ɹɜɥɹɸɬɫɹ�ɛɚɡɨɜɵɦɢ�ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɜɟɳɟɫɬɜɚ, 

ɜ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɢɯ�ɱɚɫɬɨ�ɧɚɡɵɜɚɸɬ ɱɚɫɬɢɰɚɦɢ�ɜɟɳɟɫɬɜɚ. 

ɑɚɫɬɢɰɵ� ɫ� ɰɟɥɵɦ� ɫɩɢɧɨɦ (š = 1, 2) ɢɫɩɨɥɧɹɸɬ� ɪɨɥɶ� ɫɜɹɡɭɸɳɟɝɨ 

ɡɜɟɧɚ: ɨɧɢ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɨɛɪɚɡɨɜɚɧɢɟ� ɫɥɨɠɧɵɯ� ɱɚɫɬɢɰ (ɚɞɪɨɧɨɜ) ɢ 

ɜɡɚɢɦɨɩɪɟɜɪɚɳɟɧɢɟ� ɱɚɫɬɢɰ� ɫ� ɩɨɥɭɰɟɥɵɦ� ɫɩɢɧɨɦ š =   1/2,  ɚ� ɬɚɤɠɟ 

ɨɛɪɚɡɨɜɚɧɢɟ�ɛɨɥɟɟ�ɫɥɨɠɧɵɯ�ɦɚɬɟɪɢɚɥɶɧɵɯ�ɫɬɪɭɤɬɭɪ (ɚɬɨɦɨɜ, ɦɨɥɟɤɭɥ�ɢ�ɬ. 

ɩ.). ɗɬɢ� ɱɚɫɬɢɰɵ – ɤɜɚɧɬɵ� ɩɨɥɟɣ (ɜɢɪɬɭɚɥɶɧɵɟ� ɱɚɫɬɢɰɵ) – ɩɟɪɟɧɨɫɹɬ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɦɟɠɞɭ� ɱɚɫɬɢɰɚɦɢ� ɜɟɳɟɫɬɜɚ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ� ɚɤɬɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɱɚɫɬɢɰɚ� ɜɟɳɟɫɬɜɚ� ɩɪɢɨɛɪɟɬɚɟɬ� ɢɦɩɭɥɶɫ 

ɨɬɞɚɱɢ, ɚ� ɤɜɚɧɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɩɨɥɹ (ɩɟɪɟɧɨɫɱɢɤ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ) 

ɩɨɝɥɨɳɚɟɬɫɹ� ɟɸ. ȼɢɪɬɭɚɥɶɧɵɟ� ɱɚɫɬɢɰɵ� ɧɟɥɶɡɹ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ, ɧɨ� ɢɯ 

ɞɟɣɫɬɜɢɟ� ɦɨɠɧɨ� ɨɰɟɧɢɬɶ, ɢɡɦɟɪɢɬɶ. Ɉɧɢ� ɩɪɨɹɜɥɹɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɜ� ɜɢɞɟ 

ɫɜɟɬɨɜɵɯ� ɢ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ� ɜɨɥɧ, ɚ� ɢɧɨɝɞɚ� ɢɫɩɭɫɤɚɸɬɫɹ� ɩɪɢ 
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ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɱɚɫɬɢɰ� ɜɟɳɟɫɬɜɚ (ɧɚɩɪɢɦɟɪ, ɢɫɩɭɫɤɚɧɢɟ� ɮɨɬɨɧɨɜ� ɩɪɢ 

ɚɧɧɢɝɢɥɹɰɢɢ�ɩɚɪɵ�ɷɥɟɤɬɪɨɧ�í�ɩɨɡɢɬɪɨɧ). 

Ɋɚɡɧɨɨɛɪɚɡɧɵɟ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɩɨ� ɩɪɹɦɨɦɭ «ɩɪɨɫɜɟɱɢɜɚɧɢɸ» 

ɧɭɤɥɨɧɨɜ (p, n) ɢ�ɞɪɭɝɢɯ� ɚɞɪɨɧɨɜ� ɷɥɟɤɬɪɨɧɚɦɢ� ɜɵɫɨɤɢɯ� ɷɧɟɪɝɢɣ (ɨɤɨɥɨ 1 

Ƚɷȼ) ɩɨɡɜɨɥɢɥɢ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɪɚɫɫɟɹɧɢɹ� ɷɥɟɤɬɪɨɧɨɜ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ 

ɫɥɨɠɧɨɦ�ɫɬɪɨɟɧɢɢ�ɚɞɪɨɧɨɜ, ɨ�ɧɚɥɢɱɢɢ�ɜɧɭɬɪɢ�ɚɞɪɨɧɨɜ�ɰɟɧɬɪɨɜ�ɪɚɫɫɟɹɧɢɹ 

– ɦɢɤɪɨɱɚɫɬɢɰ� ɫ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɡɚɪɹɞɚɦɢ q = í1/3 ɢɥɢ q  = +2/3, ɬ. ɟ. 

ɤɜɚɪɤɨɜ. ɇɨ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɩɨɢɫɤɢ� ɫɜɨɛɨɞɧɵɯ� ɤɜɚɪɤɨɜ� ɨɤɚɡɚɥɢɫɶ 

ɛɟɡɭɫɩɟɲɧɵɦɢ: ɩɨ�ɜɢɞɢɦɨɦɭ, ɜ�ɫɜɨɛɨɞɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɨɧɢ�ɧɟ�ɫɭɳɟɫɬɜɭɸɬ. 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɨɞɧɨɣ� ɢɡ� ɝɢɩɨɬɟɡ� ɤɜɚɪɤ, ɩɨɥɭɱɢɜɲɢɣ� ɷɧɟɪɝɢɸ� ɜ 

ɪɟɡɭɥɶɬɚɬɟ� ɫɬɨɥɤɧɨɜɟɧɢɹ� ɫ� ɷɥɟɤɬɪɨɧɨɦ, ɧɟ� ɜɵɥɟɬɚɟɬ� ɧɚɪɭɠɭ� ɢɡ� ɚɞɪɨɧɚ, ɚ 

ɡɚɬɪɚɱɢɜɚɟɬ� ɷɬɭ� ɷɧɟɪɝɢɸ� ɧɚ� ɨɛɪɚɡɨɜɚɧɢɟ� ɩɚɪ� ɤɜɚɪɤ – ɚɧɬɢɤɜɚɪɤ, ɬ. ɟ. ɧɚ 

ɨɛɪɚɡɨɜɚɧɢɟ� ɧɨɜɵɯ� ɚɞɪɨɧɨɜ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɦɟɡɨɧɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 

ɨɛɪɚɡɭɸɬɫɹ�ʌ�ɦɟɡɨɧɵ, ɤɨɬɨɪɵɟ�ɫɚɦɢ� ɭɱɚɫɬɜɭɸɬ�ɜ�ɨɛɪɚɡɨɜɚɧɢɢ�ɹɞɪɚ� ɚɬɨɦɚ 

ɢɡ�ɧɭɤɥɨɧɨɜ. 

ɇɭɤɥɨɧɧɵɣ, ɚɬɨɦɧɵɣ� ɢ� ɦɨɥɟɤɭɥɹɪɧɵɣ� ɭɪɨɜɧɢ� ɨɪɝɚɧɢɡɚɰɢɢ 

ɜɟɳɟɫɬɜɚ. ɇ�ɭ�ɤ�ɥ�ɨ�ɧ�ɧ�ɵ�ɣ  ɭɪɨɜɟɧɶ�ɨɪɝɚɧɢɡɚɰɢɢ�ɦɚɬɟɪɢɢ�ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ� ɚɬɨɦɧɨɟ� ɹɞɪɨ, ɫɨɫɬɨɹɳɟɟ� ɢɡ� ɧɭɤɥɨɧɨɜ (ɩɪɨɬɨɧɨɜ� ɢ� ɧɟɣɬɪɨɧɨɜ). 

ɉɨɪɹɞɤɨɜɵɣ�ɧɨɦɟɪ�ɯɢɦɢɱɟɫɤɨɝɨ� ɷɥɟɦɟɧɬɚ�ɪɚɜɟɧ�ɱɢɫɥɭ�ɩɪɨɬɨɧɨɜ Z� ɜ�ɹɞɪɟ 

ɞɚɧɧɨɝɨ� ɷɥɟɦɟɧɬɚ; ɱɢɫɥɨ� ɧɟɣɬɪɨɧɨɜ N = A� í Z, ɝɞɟ Ⱥ� í� ɦɚɫɫɨɜɨɟ� ɱɢɫɥɨ 

ɷɥɟɦɟɧɬɚ. Ɋɚɡɦɟɪ�ɹɞɪɚ�ɩɪɢɦɟɪɧɨ�ɪɚɜɟɧ 10-15… 10-14�ɦ. Ɂɚɪɹɞ�ɹɞɪɚ qɹ = +Z.e, 

ɝɞɟ +ɟ�í�ɡɚɪɹɞ�ɩɪɨɬɨɧɚ. 

Ⱥ� ɬ� ɨ� ɦ� ɧ� ɵ� ɣ  ɭɪɨɜɟɧɶ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɚɬɟɪɢɢ – ɷɬɨ� ɚɬɨɦ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɟɞɢɧɭɸ�ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɭɸ�ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ�ɢɡ 

ɩɨɥɨɠɢɬɟɥɶɧɨ� ɡɚɪɹɠɟɧɧɨɝɨ�ɹɞɪɚ�ɢ�ɨɬɪɢɰɚɬɟɥɶɧɨ� ɡɚɪɹɠɟɧɧɨɣ�ɷɥɟɤɬɪɨɧɧɨɣ 

ɨɛɨɥɨɱɤɢ. ȼ� ɧɨɪɦɚɥɶɧɨɦ (ɧɟɢɨɧɢɡɢɪɨɜɚɧɧɨɦ) ɫɨɫɬɨɹɧɢɢ� ɚɬɨɦ 

ɷɥɟɤɬɪɢɱɟɫɤɢ�ɧɟɣɬɪɚɥɟɧ. 

ɗɥɟɤɬɪɨɧɵ�ɧɚ� ɫɜɨɢɯ� ɨɪɛɢɬɚɯ� ɭɞɟɪɠɢɜɚɸɬɫɹ� ɫɢɥɚɦɢ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɪɢɬɹɠɟɧɢɹ� ɦɟɠɞɭ� ɧɢɦɢ� ɢ� ɹɞɪɨɦ� ɚɬɨɦɚ. Ʉɚɠɞɵɣ� ɷɥɟɤɬɪɨɧ� ɨɛɥɚɞɚɟɬ 
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ɨɩɪɟɞɟɥɟɧɧɵɦ� ɡɚɩɚɫɨɦ� ɷɧɟɪɝɢɢ, ɩɪɢɱɟɦ� ɱɟɦ� ɞɚɥɶɲɟ� ɷɥɟɤɬɪɨɧ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɨɬ�ɹɞɪɚ, ɬɟɦ�ɛɨɥɶɲɟ�ɟɝɨ�ɷɧɟɪɝɢɹ. Ɍɚɤ�ɤɚɤ�ɷɥɟɤɬɪɨɧ�ɧɟ�ɦɨɠɟɬ 

ɩɪɟɛɵɜɚɬɶ�ɜ�ɨɞɧɨɦ�ɢ�ɬɨɦ�ɠɟ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ�ɫɨɫɬɨɹɧɢɢ (ɧɚ�ɨɞɧɨɣ�ɢ�ɬɨɣ�ɠɟ 

ɨɪɛɢɬɟ) ɧɚɪɹɞɭ� ɫ� ɞɪɭɝɢɦɢ� ɷɥɟɤɬɪɨɧɚɦɢ, ɬɨ� ɜ� ɨɛɨɥɨɱɤɟ� ɷɥɟɤɬɪɨɧɵ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɫɥɨɹɦɢ. ɉɪɢ�ɷɬɨɦ�ɜ�ɩɟɪɜɨɦ, ɛɥɢɠɚɣɲɟɦ�ɤ�ɹɞɪɭ, ɫɥɨɟ�ɦɨɠɟɬ 

ɫɨɞɟɪɠɚɬɶɫɹ�ɞɨ�ɞɜɭɯ�ɷɥɟɤɬɪɨɧɨɜ, ɜɨ�ɜɬɨɪɨɦ – ɞɨ�ɜɨɫɶɦɢ, ɜ�ɬɪɟɬɶɟɦ – ɞɨ 18, 

ɜ� ɱɟɬɜɟɪɬɨɦ – ɞɨ 32. ɉɨɫɥɟ� ɜɬɨɪɨɝɨ� ɫɥɨɹ� ɨɪɛɢɬɵ� ɬɚɤɠɟ� ɪɚɡɞɟɥɹɸɬɫɹ� ɧɚ 

ɩɨɞɫɥɨɢ. 

Ɇ�ɨ�ɥ�ɟ�ɤ�ɭ�ɥ�ɹ�ɪ�ɧ�ɵ�ɣ  ɭɪɨɜɟɧɶ�ɨɪɝɚɧɢɡɚɰɢɢ�ɜɟɳɟɫɬɜɚ – ɷɬɨ�ɦɨɥɟɤɭɥɚ 

ɤɚɤ� ɧɚɢɦɟɧɶɲɚɹ� ɫɬɪɭɤɬɭɪɧɚɹ� ɟɞɢɧɢɰɚ� ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɚɹ� ɨɛɥɚɞɚɟɬ� ɟɝɨ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ� ɯɢɦɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɢ� ɫɨɫɬɨɹɳɚɹ� ɢɡ� ɚɬɨɦɨɜ, 

ɫɨɟɞɢɧɟɧɧɵɯ� ɯɢɦɢɱɟɫɤɢɦɢ� ɫɜɹɡɹɦɢ. Ɋɚɡɥɢɱɚɸɬ�ɨɞɧɨɚɬɨɦɧɵɟ�ɦɨɥɟɤɭɥɵ – 

ɚɬɨɦɵ�ɢɧɟɪɬɧɵɯ�ɝɚɡɨɜ, ɞɜɭɯɚɬɨɦɧɵɟ�ɦɨɥɟɤɭɥɵ, ɫɨɫɬɨɹɳɢɟ�ɢɡ�ɨɞɢɧɚɤɨɜɵɯ 

ɚɬɨɦɨɜ, ɧɚɩɪɢɦɟɪ N2, H2, F2, Cl2, ɢ�ɢɡ�ɪɚɡɧɵɯ�ɚɬɨɦɨɜ, ɧɚɩɪɢɦɟɪ HCl, NaCl; 

ɦɨɥɟɤɭɥɵ�ɫɥɨɠɧɵɯ�ɜɟɳɟɫɬɜ (H2O, H2SO4). 

ɋɪɟɞɢ�ɜɧɭɬɪɢɦɨɥɟɤɭɥɹɪɧɵɯ�ɫɜɹɡɟɣ�ɨɬɦɟɬɢɦ: 

– ɢɨɧɧɭɸ� ɫɜɹɡɶ, ɨɛɪɚɡɭɟɦɭɸ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɞɟɣɫɬɜɢɹ� ɷɥɟɤɬɪɨɫɬɚɬɢ-

ɱɟɫɤɢɯ� ɫɢɥ� ɦɟɠɞɭ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ� ɡɚɪɹɠɟɧɧɵɦɢ� ɢɨɧɚɦɢ, ɢɡ� ɤɨɬɨɪɵɯ 

ɩɨɫɬɪɨɟɧɵ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɪɟɲɟɬɤɢ�ɢɨɧɧɵɯ�ɜɟɳɟɫɬɜ (ɢɨɧɧɵɟ�ɤɪɢɫɬɚɥɥɵ); 

– ɤɨɜɚɥɟɧɬɧɭɸ�ɫɜɹɡɶ, ɨɛɪɚɡɭɟɦɭɸ�ɞɜɭɦɹ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɦɢ�ɚɬɨɦɚɦɢ�ɜ 

ɪɟɡɭɥɶɬɚɬɟ�ɨɛɨɛɳɟɫɬɜɥɟɧɢɹ�ɢɦɢ�ɷɥɟɤɬɪɨɧɨɜ. 

 

2.5. Ɇɚɤɪɨɫɤɨɩɢɱɟɫɤɢɣ�ɭɪɨɜɟɧɶ�ɜɟɳɟɫɬɜɚ�ɢ�ɟɝɨ�ɫɨɫɬɨɹɧɢɹ 

ɇɚ� ɷɬɨɦ� ɭɪɨɜɧɟ� ɜɟɳɟɫɬɜɨ� ɦɨɠɟɬ� ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɬɪɟɯ� ɨɫɧɨɜɧɵɯ 

ɚɝɪɟɝɚɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ:�ɝɚɡɨɨɛɪɚɡɧɨɦ, ɠɢɞɤɨɦ ɢ�ɬɜɟɪɞɨɦ
. 

                                                

� ɑɚɫɬɨ� ɷɬɭ� ɤɥɚɫɫɢɮɢɤɚɰɢɸ� ɞɨɩɨɥɧɹɸɬ «ɱɟɬɜɟɪɬɵɦ� ɫɨɫɬɨɹɧɢɟɦ� ɜɟɳɟɫɬɜɚ» (ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ�ɧɟɤɨɬɨɪɵɯ�ɮɢɡɢɤɨɜ) – ɩɥɚɡɦɨɣ, ɤɨɬɨɪɚɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɱɚɫɬɢɱɧɨ�ɢɥɢ 
ɩɨɥɧɨɫɬɶɸ�ɢɨɧɢɡɨɜɚɧɧɵɣ�ɝɚɡ, ɝɞɟ�ɩɨɥɨɠɢɬɟɥɶɧɨ�ɢ�ɨɬɪɢɰɚɬɟɥɶɧɨ�ɡɚɪɹɠɟɧɧɵɟ�ɱɚɫɬɢɰɵ 
�ɨɛɵɱɧɨ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɢɨɧɵ� ɢ� ɫɜɨɛɨɞɧɵɟ� ɷɥɟɤɬɪɨɧɵ) ɤɨɦɩɟɧɫɢɪɭɸɬ� ɫɜɨɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɡɚɪɹɞɵ. ɉɥɚɡɦɚ� ɜ� ɰɟɥɨɦ� ɷɥɟɤɬɪɢɱɟɫɤɢ� ɧɟɣɬɪɚɥɶɧɚ (ɬɨɱɧɟɟ, 
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ɍɱɟɧɢɟ� ɨ� ɫɬɪɨɟɧɢɢ� ɢ� ɫɜɨɣɫɬɜɚɯ� ɦɚɤɪɨɬɟɥ (ɝɚɡ, ɠɢɞɤɨɫɬɶ, ɬɜɟɪɞɨɟ 

ɬɟɥɨ), ɨɫɧɨɜɚɧɧɨɟ� ɧɚ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ� ɨɛ� ɚɬɨɦɚɯ� ɢ� ɦɨɥɟɤɭɥɚɯ, ɧɚɡɵɜɚɟɬɫɹ 

ɦɨɥɟɤɭɥɹɪɧɨ�ɤɢɧɟɬɢɱɟɫɤɨɣ�ɬɟɨɪɢɟɣ. 

Ɉɫɧɨɜɧɵɦɢ�ɩɨɥɨɠɟɧɢɹɦɢ�ɬɟɨɪɢɢ�ɹɜɥɹɸɬɫɹ: 

1) ɜɟɳɟɫɬɜɨ�ɫɨɫɬɨɢɬ�ɢɡ�ɛɨɥɶɲɨɝɨ�ɱɢɫɥɚ�ɚɬɨɦɨɜ�ɢ�ɦɨɥɟɤɭɥ; 

2) ɚɬɨɦɵ� ɢ� ɦɨɥɟɤɭɥɵ� ɥɸɛɨɝɨ� ɜɟɳɟɫɬɜɚ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɩɨɫɬɨɹɧɧɨɦ 

ɯɚɨɬɢɱɟɫɤɨɦ� ɬɟɩɥɨɜɨɦ� ɞɜɢɠɟɧɢɢ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɤɨɬɨɪɨɝɨ� ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɬɟɦɩɟɪɚɬɭɪɨɣ; 

3) ɦɟɠɞɭ� ɚɬɨɦɚɦɢ� ɢ� ɦɨɥɟɤɭɥɚɦɢ� ɞɟɣɫɬɜɭɸɬ� ɫɢɥɵ� ɜɡɚɢɦɧɨɝɨ 

ɩɪɢɬɹɠɟɧɢɹ�ɢ�ɨɬɬɚɥɤɢɜɚɧɢɹ (ɩɪɢ r�� 10-9�ɦ�ɩɪɟɨɛɥɚɞɚɸɬ�ɫɢɥɵ�ɩɪɢɬɹɠɟɧɢɹ, 

ɚ�ɩɪɢ  r < 10-9 ɦ�í�ɫɢɥɵ�ɨɬɬɚɥɤɢɜɚɧɢɹ). 

Ɍɟɩɥɨɜɨɟ�ɞɜɢɠɟɧɢɟ�ɚɬɨɦɨɜ�ɢ�ɦɨɥɟɤɭɥ�ɢɦɟɟɬ�ɨɫɨɛɟɧɧɨɫɬɢ, ɩɪɢɫɭɳɢɟ 

ɬɨɦɭ�ɢɥɢ�ɢɧɨɦɭ�ɚɝɪɟɝɚɬɧɨɦɭ�ɫɨɫɬɨɹɧɢɸ�ɜɟɳɟɫɬɜɚ: 

� ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɟɬ 

�ɩɪɟɧɟɛɪɟɠɢɦɨ�ɦɚɥɨ) ɜ�ɝɚɡɚɯ�ɜɜɢɞɭ�ɛɨɥɶɲɢɯ�ɪɚɫɫɬɨɹɧɢɣ�ɦɟɠɞɭ�ɱɚɫɬɢɰɚɦɢ; 

� ɜ� ɬɜɟɪɞɵɯ� ɬɟɥɚɯ� ɫɢɥɵ� ɩɪɢɬɹɠɟɧɢɹ� ɢ� ɨɬɬɚɥɤɢɜɚɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ 

ɦɟɠɞɭ� ɚɬɨɦɚɦɢ� ɢ� ɦɨɥɟɤɭɥɚɦɢ, ɭɪɚɜɧɨɜɟɲɢɜɚɸɬɫɹ, ɬ. ɟ. ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ 

ɫɢɥɚ�ɪɚɜɧɚ�ɧɭɥɸ; 

� ɦɨɥɟɤɭɥɵ�ɠɢɞɤɨɫɬɢ�ɤɨɥɟɛɥɸɬɫɹ�ɨɤɨɥɨ�ɩɨɥɨɠɟɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ, ɚ�ɩɨ 

ɢɫɬɟɱɟɧɢɢ� ɧɟɤɨɬɨɪɨɝɨ� ɜɪɟɦɟɧɢ� ɫɤɚɱɤɨɨɛɪɚɡɧɨ� ɩɟɪɟɯɨɞɹɬ� ɜ� ɧɨɜɵɟ 

ɩɨɥɨɠɟɧɢɹ� ɪɚɜɧɨɜɟɫɢɹ, ɝɞɟ� ɢ ɩɪɨɞɨɥɠɚɸɬ� ɫɜɨɢ� ɤɨɥɟɛɚɧɢɹ. ɗɬɢ 

ɩɟɪɢɨɞɢɱɟɫɤɢɟ� ɩɟɪɟɯɨɞɵ�ɦɨɥɟɤɭɥ� ɨɩɪɟɞɟɥɹɸɬ� ɯɚɪɚɤɬɟɪɧɨɟ� ɞɥɹ�ɠɢɞɤɨɫɬɢ 

ɫɜɨɣɫɬɜɨ – ɬɟɤɭɱɟɫɬɶ. 

 

2.6. Ʉɪɭɩɧɵɟ�ɫɬɪɭɤɬɭɪɧɵɟ�ɨɛɴɟɞɢɧɟɧɢɹ�ɦɚɬɟɪɢɢ. 

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɚɹ�ɲɤɚɥɚ�ɨɛɴɟɞɢɧɟɧɢɣ 

                                                                                                                                                   
ɤɜɚɡɢɧɟɣɬɪɚɥɶɧɚ). Ɍɚɤ, ɩɥɚɡɦɟɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɜɨɡɦɨɠɧɨ, ɟɫɥɢ�ɝɚɡ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɫɢɥɶɧɨɦ 
ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ (ȿ� � 108 ȼ�ɫɦ) ɢɥɢ� ɧɚɝɪɟɬ� ɞɨ� ɨɱɟɧɶ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ (Ɍ � 
103…104�Ʉ). 
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ȼ� ɫɬɪɭɤɬɭɪɟ� ɦɚɬɟɪɢɢ� ɩɪɢɧɹɬɨ� ɜɵɞɟɥɹɬɶ� ɫɥɟɞɭɸɳɢɟ� ɤɪɭɩɧɵɟ 

ɨɛɴɟɞɢɧɟɧɢɹ (ɪɢɫ. 2.3). 

Ɇɢɤɪɨɦɢɪ – ɦɢɪ� ɤɪɚɣɧɟ� ɦɚɥɵɯ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ (ɧɟɜɨɨɪɭɠɟɧɧɵɦ 

ɝɥɚɡɨɦ) ɧɟ�ɧɚɛɥɸɞɚɟɦɵɯ�ɨɛɴɟɤɬɨɜ�ɫ�ɯɚɪɚɤɬɟɪɧɵɦɢ�ɥɢɧɟɣɧɵɦɢ�ɪɚɡɦɟɪɚɦɢ 

l, ɢɡɦɟɧɹɸɳɢɦɢɫɹ� ɜ� ɩɪɟɞɟɥɚɯ ~ 10–18…10–10 ɦ, ɢ� ɜɪɟɦɟɧɚɦɢ� ɠɢɡɧɢ, 

ɧɚɯɨɞɹɳɢɦɢɫɹ�ɜ�ɨɱɟɧɶ�ɲɢɪɨɤɨɦ�ɞɢɚɩɚɡɨɧɟ ~ 10–24 ɫ … �. 

Ɇɚɤɪɨɦɢɪ –� ɦɢɪ� ɦɚɤɪɨɨɛɴɟɤɬɨɜ (ɦɚɤɪɨɬɟɥ), ɪɚɡɦɟɪɵ� ɤɨɬɨɪɵɯ 

ɫɨɩɨɫɬɚɜɢɦɵ� ɫ� ɡɟɦɧɵɦɢ� ɦɚɫɲɬɚɛɚɦɢ (ɫ� ɦɚɫɲɬɚɛɚɦɢ� ɨɛɵɞɟɧɧɨɝɨ 

ɱɟɥɨɜɟɱɟɫɤɨɝɨ� ɨɩɵɬɚ), ɬ. ɟ. ɜɵɪɚɠɚɸɬɫɹ� ɜ� ɦɢɥɥɢɦɟɬɪɚɯ, ɫɚɧɬɢɦɟɬɪɚɯ, 

ɤɢɥɨɦɟɬɪɚɯ, ɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɪɨɰɟɫɫɨɜ� ɢɡɦɟɪɹɟɬɫɹ� ɜ� ɫɟɤɭɧɞɚɯ, 

ɦɢɧɭɬɚɯ, ɱɚɫɚɯ, ɝɨɞɚɯ. 

Ɇɟɝɚɦɢɪ –� ɦɢɪ� ɦɟɝɚɨɛɴɟɤɬɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ� ɤɨɫɦɢɱɟɫɤɢɦɢ 

ɦɚɫɲɬɚɛɚɦɢ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɢ�ɨɝɪɨɦɧɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ (ɫɤɨɪɨɫɬɢ�ɫɨɢɡɦɟɪɢɦɵ 

ɫɨ� ɫɜɟɬɨɜɨɣ� ɫɤɨɪɨɫɬɶɸ). ɉɪɨɫɬɪɚɧɫɬɜɨ� ɢɡɦɟɪɹɟɬɫɹ� ɜ� ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɯ 

ɟɞɢɧɢɰɚɯ (ɫɜɟɬɨɜɨɣ�ɝɨɞ, ɩɚɪɫɟɤ; 1 ɩɚɪɫɟɤ = 3,3 ɫɜɟɬɨɜɨɝɨ�ɝɨɞɚ�§ 3,1.1016 ɦ), 

ɜɪɟɦɹ�ɢɡɦɟɪɹɟɬɫɹ�ɜ�ɦɢɥɥɢɨɧɚɯ�ɢ�ɦɢɥɥɢɚɪɞɚɯ�ɥɟɬ. 

 

2.7. Ɍɟɨɪɢɢ�ɪɚɡɜɢɬɢɹ�ȼɫɟɥɟɧɧɨɣ 

ɇɚ� ɪɭɛɟɠɟ XIX–ɏɏ� ɜɜ. ɜ� ɤɨɫɦɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ 

ɞɨɦɢɧɢɪɨɜɚɥɨ�ɦɧɟɧɢɟ, ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɦɭ� ɡɚ� ɩɪɟɞɟɥɚɦɢ�ɧɚɲɟɣ� ɝɚɥɚɤɬɢɤɢ 

(«Ɇɥɟɱɧɵɣ� ɩɭɬɶ») ɧɟɬ� ɧɢɤɚɤɢɯ� ɡɜɟɡɞɧɵɯ� ɫɢɫɬɟɦ (ɞɪɭɝɢɯ� ɝɚɥɚɤɬɢɤ), ɚ 

ɨɤɪɭɠɚɸɳɚɹ� ɧɚɫ� ȼɫɟɥɟɧɧɚɹ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɫɬɚɬɢɱɟɫɤɨɦ� ɫɨɫɬɨɹɧɢɢ (ɬɟɨɪɢɹ 

10–18     10–16     10–15    10–14      10–8              100                    1010                  1020               1026         l, 
ɦ 

Ɇɢɤɪɨɦɢɪ 
�ɤɜɚɪɤɢ, ɧɭɤɥɨɧɵ, 

ɹɞɪɚ, ɚɬɨɦɵ, 
ɦɨɥɟɤɭɥɵ) 

Ɇɚɤɪɨɦɢɪ 
�ɝɚɡ, ɠɢɞɤɨɫɬɶ, 
ɬɜɟɪɞɵɟ�ɬɟɥɚ, 
ɩɥɚɧɟɬɚ Ɂɟɦɥɹ) 

Ɇɟɝɚɦɢɪ 
�ɡɜɟɡɞɵ�ɢ�ɢɯ�ɫɢɫɬɟɦɵ, 

ɝɚɥɚɤɬɢɤɢ, 
ɦɟɬɚɝɚɥɚɤɬɢɤɢ) 

Ɋɢɫ. 2.3. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ�ɲɤɚɥɚ�ɫɬɪɭɤɬɭɪɧɵɯ�ɨɛɴɟɞɢɧɟɧɢɣ�ɦɚɬɟɪɢɢ 
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ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ) ɢ� ɟɟ� ɪɚɡɦɟɪɵ� ɫ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ� ɧɟ 

ɢɡɦɟɧɹɸɬɫɹ. 

Ɉɛɳɢɦ� ɜ� ɪɚɡɧɨɜɢɞɧɨɫɬɹɯ� ɬɟɨɪɢɢ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɛɵɥɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ�ȼɫɟɥɟɧɧɨɣ, ɬ. ɟ. ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ�ɜɫɹ 

ȼɫɟɥɟɧɧɚɹ� ɧɟ� ɷɜɨɥɸɰɢɨɧɢɪɭɟɬ, ɢɡɦɟɧɹɬɶɫɹ� ɦɨɝɭɬ� ɬɨɥɶɤɨ� ɨɬɞɟɥɶɧɵɟ 

ɤɨɫɦɢɱɟɫɤɢɟ�ɨɛɴɟɤɬɵ. 

ɉɪɨɫɬɪɚɧɫɬɜɨ� ɢ� ɜɪɟɦɹ� ɨɛɵɱɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ� ɦɟɬɪɢɱɟɫɤɢ 

ɛɟɫɤɨɧɟɱɧɵɦɢ, ɨɞɧɨɪɨɞɧɵɦɢ�ɢ�ɢɡɨɬɪɨɩɧɵɦɢ. ɇɨ�ɟɳɟ�ɂ. ɇɶɸɬɨɧ�ɜ�ɤɨɧɰɟ 

XVII ɜ., ɩɪɟɞɩɨɥɚɝɚɹ� ɜɫɟɨɛɳɧɨɫɬɶ� ɫɢɥ� ɩɪɢɬɹɠɟɧɢɹ� ɦɟɠɞɭ� ɦɚɫɫɚɦɢ� ɢ 

ɢɫɯɨɞɹ� ɜ� ɫɜɨɢɯ� ɪɚɫɫɭɠɞɟɧɢɹɯ� ɨ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɭɫɬɪɨɣɫɬɜɟ� ɦɢɪɚ� ɢɡ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨ� ɪɚɜɧɨɦɟɪɧɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜɟɳɟɫɬɜɚ� ɜ� ɩɪɨɫɬɪɚɧɫɬɜɟ, ɧɟ 

ɢɫɤɥɸɱɚɥ� ɩɪɢ� ɨɛɪɚɡɨɜɚɧɢɢ� ɫɤɨɩɥɟɧɢɣ� ɤɨɫɦɢɱɟɫɤɢɯ� ɬɟɥ (ɩɥɚɧɟɬɧɵɯ� ɢ 

ɡɜɟɡɞɧɵɯ�ɫɢɫɬɟɦ) ɪɚɡɜɢɬɢɹ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ�ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ. 

ȼ 1916 – 1917 ɝɝ. Ⱥ. ɗɣɧɲɬɟɣɧ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɨɛɳɟɣ� ɬɟɨɪɢɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ (ɪɟɥɹɬɢɜɢɫɬɫɤɚɹ� ɬɟɨɪɢɹ� ɝɪɚɜɢɬɚɰɢɢ), ɜ� ɰɟɥɨɦ� ɪɚɡɞɟɥɹɹ 

ɭɛɟɠɞɟɧɢɟ� ɂ. ɇɶɸɬɨɧɚ� ɨ� ɧɟɩɨɞɜɢɠɧɨɫɬɢ� ɡɜɟɡɞ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɪɭɝ� ɞɪɭɝɚ, 

ɜɜɨɞɢɬ�ɜ�ɫɜɨɸ�ɫɢɫɬɟɦɭ�ɭɪɚɜɧɟɧɢɣ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�ɫɥɚɝɚɟɦɨɟ Ȝ, ɤɨɬɨɪɨɟ�ɜ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɮɨɪɦɟ� ɞɨɥɠɧɨ� ɛɵɥɨ� ɨɬɨɛɪɚɡɢɬɶ� ɧɚɥɢɱɢɟ� ɜ 

ɤɨɫɦɨɥɨɝɢɱɟɫɤɨɦ�ɩɥɚɧɟ�ɫɢɥ�ɨɬɬɚɥɤɢɜɚɧɢɹ�ɧɟɜɟɞɨɦɨɣ�ɩɪɢɪɨɞɵ. 

ɋɢɬɭɚɰɢɹ� ɢɡɦɟɧɢɥɚɫɶ� ɤ 1920-ɦ� ɝɨɞɚɦ, ɤɨɝɞɚ� ɛɨɥɶɲɨɣ� ɛɚɝɚɠ 

ɧɚɤɨɩɥɟɧɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɞɚɧɧɵɯ (ɨɛɧɚɪɭɠɟɧɵ�ɞɪɭɝɢɟ� ɝɚɥɚɤɬɢɤɢ; 

ɨɬɤɪɵɬɨ�ɫɦɟɳɟɧɢɟ�ɫɩɟɤɬɪɨɜ�ɪɹɞɚ�ɡɜɟɡɞ�ɜ�ɤɪɚɫɧɭɸ�ɨɛɥɚɫɬɶ) ɧɟ�ɧɚɯɨɞɢɥɫɹ�ɜ 

ɫɨɝɥɚɫɢɢ� ɫ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ� ɩɨ� ɫɭɳɟɫɬɜɨɜɚɜɲɢɦ 

ɫɬɚɰɢɨɧɚɪɧɵɦ� ɦɨɞɟɥɹɦ. ɍɱɟɧɵɟ� ɩɪɢɲɥɢ� ɤ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɪɚɡɪɚɛɨɬɤɢ 

ɧɨɜɵɯ� ɦɨɞɟɥɟɣ� ɭɫɬɪɨɣɫɬɜɚ� ɦɢɪɚ – ɞɢɧɚɦɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɩɨɥɚɝɚɥɢ ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɶ ȼɫɟɥɟɧɧɨɣ. Ȼɵɥɢ� ɩɪɟɞɥɨɠɟɧɵ 

ɫɥɟɞɭɸɳɢɟ�ɜɨɡɦɨɠɧɵɟ�ɜɚɪɢɚɧɬɵ: 

x ȼɫɟɥɟɧɧɚɹ�ɢ�ɟɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɪɚɫɲɢɪɹɸɬɫɹ�ɫ�ɬɟɱɟɧɢɟɦ�ɜɪɟɦɟɧɢ; 

x ȼɫɟɥɟɧɧɚɹ�ɫɠɢɦɚɟɬɫɹ; 
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x ɱɟɪɟɞɭɸɬɫɹ�ɰɢɤɥɵ�ɫɠɚɬɢɹ�ɢ�ɪɚɫɲɢɪɟɧɢɹ�ɩɪɨɫɬɪɚɧɫɬɜɚ. 

Ⱦɢɫɤɭɬɢɪɨɜɚɥɢɫɶ� ɬɚɤɠɟ� ɢɡɨɬɪɨɩɧɨɫɬɶ� ɢ� ɨɞɧɨɪɨɞɧɨɫɬɶ� ɫɜɨɣɫɬɜ 

ȼɫɟɥɟɧɧɨɣ. 

Ɍɚɤ, ɫɨɜɟɬɫɤɢɣ� ɮɢɡɢɤ� Ⱥ�Ⱥ. Ɏɪɢɞɦɚɧ� ɜ 1924 ɝ. ɧɚ� ɨɫɧɨɜɚɧɢɢ 

ɩɨɥɭɱɟɧɧɨɝɨ� ɢɦ� ɪɟɲɟɧɢɹ� ɢɫɯɨɞɧɨɣ� ɫɢɫɬɟɦɵ� ɭɪɚɜɧɟɧɢɣ� ɗɣɧɲɬɟɣɧɚ 

ɩɨɤɚɡɚɥ� ɧɚɥɢɱɢɟ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ� ɭ� ȼɫɟɥɟɧɧɨɣ. ɉɨ 

ɨɬɧɨɲɟɧɢɸ�ɫɪɟɞɧɟɣ�ɩɥɨɬɧɨɫɬɢ�ɜɟɳɟɫɬɜɚ�ɜɨ�ȼɫɟɥɟɧɧɨɣ�ɤ�ɟɟ�ɤɪɢɬɢɱɟɫɤɨɦɭ 

ɡɧɚɱɟɧɢɸ� ɨɧ� ɩɪɟɞɥɨɠɢɥ� ɞɟɥɚɬɶ� ɡɚɤɥɸɱɟɧɢɟ� ɨ� ɪɚɫɲɢɪɟɧɢɢ (ɢɥɢ� ɫɠɚɬɢɢ) 

ɩɪɨɫɬɪɚɧɫɬɜɚ. 

 

2.8. ɋɨɫɬɚɜ�ȼɫɟɥɟɧɧɨɣ, ɫɬɪɭɤɬɭɪɚ�ɢ�ɬɢɩɵ�ɝɚɥɚɤɬɢɤ 

ȼ� ɫɨɫɬɚɜɟ� ɨɛɨɡɪɢɦɨɣ� ȼɫɟɥɟɧɧɨɣ� ɜɵɞɟɥɹɸɬ� ɨɬɞɟɥɶɧɵɟ ɝɚɥɚɤɬɢɤɢ, ɜ 

ɤɨɬɨɪɵɟ� ɜɯɨɞɹɬ� ɡɜɟɡɞɵ�ɢ� ɡɜɟɡɞɧɵɟ� ɫɢɫɬɟɦɵ, ɫɤɨɩɥɟɧɢɹ� ɝɚɥɚɤɬɢɤ, ɚ� ɬɚɤɠɟ 

ɫɤɨɩɥɟɧɢɹ�ɝɚɡɚ�ɢ�ɩɵɥɢ (ɩɨɫɥɟɞɧɢɟ�ɱɚɫɬɨ�ɧɚɡɵɜɚɸɬ ɞɢɮɮɭɡɧɨɣ�ɦɚɬɟɪɢɟɣ). 

ɑɚɫɬɨ�ɜɫɺ�ɜɵɲɟ�ɩɟɪɟɱɢɫɥɟɧɧɨɟ�ɧɚɡɵɜɚɸɬ ɦɟɬɚɝɚɥɚɤɬɢɤɨɣ
. 

ȼ�ɰɟɧɬɪɟ�ɝɚɥɚɤɬɢɤɢ (ɹɞɪɨ�ɝɚɥɚɤɬɢɤɢ) ɨɛɵɱɧɨ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɡɜɟɡɞɧɨɟ 

ɫɤɨɩɥɟɧɢɟ, ɧɨ� ɦɨɠɟɬ� ɧɚɯɨɞɢɬɶɫɹ� ɢ ɱɟɪɧɚɹ� ɞɵɪɚ – ɨɫɨɛɵɣ� ɤɨɫɦɢɱɟɫɤɢɣ 

ɨɛɴɟɤɬ�ɫ�ɱɪɟɡɜɵɱɚɣɧɨ�ɜɵɫɨɤɨɣ�ɩɥɨɬɧɨɫɬɶɸ (ɞɨ 1033 ɤɝ�ɦ3), ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ 

ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɤɨɥɥɚɩɫɚ (ɫɯɥɨɩɵɜɚɧɢɹ) ɧɟɤɨɬɨɪɨɣ 

ɧɟɭɫɬɨɣɱɢɜɨɣ�ɡɜɟɡɞɵ. ɋɤɨɩɥɟɧɢɟ�ɛɨɥɶɲɨɣ�ɦɚɫɫɵ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɦɚɥɨɣ (ɩɨ� ɤɨɫɦɢɱɟɫɤɢɦ�ɦɚɫɲɬɚɛɚɦ) ɨɛɥɚɫɬɢ

� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ�ɩɪɢɬɹɠɟɧɢɟ�ɢ�ɡɚɯɜɚɬ�ɱɟɪɧɨɣ�ɞɵɪɨɣ�ɥɸɛɵɯ�ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɨɛɪɚɡɨɜɚɧɢɣ� ɜɨɤɪɭɝ� ɫɟɛɹ, ɜɤɥɸɱɚɹ� ɞɚɠɟ� ɮɨɬɨɧɵ� ɤɚɤ� ɫɨɛɫɬɜɟɧɧɨɝɨ, ɬɚɤ� ɢ 

ɫɬɨɪɨɧɧɟɝɨ�ɢɡɥɭɱɟɧɢɹ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɞɚɧɧɵɣ�ɨɛɴɟɤɬ�ɫɬɚɧɨɜɢɬɫɹ�ɧɟɜɢɞɢɦɵɦ 

ɛɭɤɜɚɥɶɧɨ. ɑɚɫɬɨ� ɩɨɞ� ɱɟɪɧɨɣ� ɞɵɪɨɣ� ɩɨɧɢɦɚɸɬ� ɨɛɥɚɫɬɶ� ɩɪɨɫɬɪɚɧɫɬɜɚ-

                                                

� ɉɨɞ� ɦɟɬɚɝɚɥɚɤɬɢɤɨɣ� ɨɛɵɱɧɨ� ɩɨɧɢɦɚɸɬ� ɬɭ� ɱɚɫɬɶ� ȼɫɟɥɟɧɧɨɣ, ɤɨɬɨɪɚɹ� ɞɨɫɬɭɩɧɚ� ɞɥɹ 
ɧɚɛɥɸɞɟɧɢɹ�ɫɨɜɪɟɦɟɧɧɵɦɢ�ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɦɢ�ɫɪɟɞɫɬɜɚɦɢ. 


�Ɋɚɡɦɟɪ�ɨɛɥɚɫɬɢ�ɧɟ�ɩɪɟɜɵɲɚɟɬ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ�ɪɚɞɢɭɫɚ rg = 2G.m/c2, ɝɞɟ m –  ɫɤɨɥ-
ɥɚɩɫɢɪɨɜɚɜɲɚɹ�ɦɚɫɫɚ, G – ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ�ɩɨɫɬɨɹɧɧɚɹ, ɫ – ɫɤɨɪɨɫɬɶ�ɫɜɟɬɚ�ɜ�ɜɚɤɭɭɦɟ. 
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ɜɪɟɦɟɧɢ, ɝɞɟ�ɜɬɨɪɚɹ�ɤɨɫɦɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�ɪɚɜɧɚ�ɫɤɨɪɨɫɬɢ�ɫɜɟɬɚ�ɜ�ɜɚɤɭɭɦɟ, 

ɬ. ɟ. ɫ = 3.105�ɤɦ�ɫ. 

ɏɚɪɚɤɬɟɪɧɵɣ� ɪɚɡɦɟɪ� ɥɸɛɨɣ� ɝɚɥɚɤɬɢɤɢ� ɧɚɦɧɨɝɨ� ɦɟɧɶɲɟ� ɪɚɡɦɟɪɚ 

ɩɨɡɧɚɧɧɨɣ� ȼɫɟɥɟɧɧɨɣ. ɇɟɤɨɬɨɪɵɟ� ɢɡ� ɝɚɥɚɤɬɢɤ� ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ� ɥɢɲɶ� ɩɨ 

ɨɱɟɧɶ�ɫɢɥɶɧɨɦɭ�ɪɚɞɢɨɢɡɥɭɱɟɧɢɸ (ɷɬɨ ɪɚɞɢɨɝɚɥɚɤɬɢɤɢ). 

Ɋɚɡɥɢɱɚɸɬ�ɩɨ�ɮɨɪɦɟ�ɫɥɟɞɭɸɳɢɟ�ɬɢɩɵ�ɝɚɥɚɤɬɢɤ: 

x ɫɩɢɪɚɥɶɧɵɟ, ɤ� ɧɢɦ, ɜ� ɱɚɫɬɧɨɫɬɢ, ɨɬɧɨɫɢɬɫɹ� ɧɚɲɚ� ɝɚɥɚɤɬɢɤɚ 

©Ɇɥɟɱɧɵɣ� ɩɭɬɶ» (ɪɢɫ. 2.4), ɢɦɟɸɳɚɹ� ɞɜɚ� ɫɩɢɪɚɥɶɧɵɯ� ɪɭɤɚɜɚ� ɢ� ɹɞɪɨ, 

ɫɨɫɬɨɹɳɟɟ�ɢɡ�ɫɤɨɩɥɟɧɢɹ�ɡɜɟɡɞ; 

x ɷɥɥɢɩɬɢɱɟɫɤɢɟ; 

x ɧɟɩɪɚɜɢɥɶɧɵɟ. 

ɇɚ� ɫɟɝɨɞɧɹ� ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɜɫɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ȼɫɟɥɟɧɧɨɣ 

ɪɚɜɧɨɦɟɪɧɨ� ɡɚɩɨɥɧɟɧɨ� ɝɚɥɚɤɬɢɤɚɦɢ, ɦɟɠɞɭ� ɤɨɬɨɪɵɦɢ� ɞɟɣɫɬɜɭɟɬ� ɡɚɤɨɧ 

ɜɫɟɦɢɪɧɨɝɨ� ɬɹɝɨɬɟɧɢɹ, ɚ� ɜɫɹ� ȼɫɟɥɟɧɧɚɹ� ɪɚɫɲɢɪɹɟɬɫɹ (ɨɛ� ɷɬɨɦ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ «ɤɪɚɫɧɨɟ� ɫɦɟɳɟɧɢɟ» ɫɩɟɤɬɪɨɜ� ɢɡɥɭɱɟɧɢɹ� ɡɜɟɡɞ� ɜ 

ɪɟɡɭɥɶɬɚɬɟ�ɷɮɮɟɤɬɚ�Ⱦɨɩɥɟɪɚ). 

Ɂɚɤɨɧ�ɪɚɫɲɢɪɟɧɢɹ�ɫɨɝɥɚɫɧɨ�ɗ. ɏɚɛɛɥɭ (ɋɒȺ) ɢɦɟɟɬ�ɜɢɞ 

ȣ = H . r, 

ɝɞɟ ȣ – ɫɤɨɪɨɫɬɶ�ɭɞɚɥɟɧɢɹ�ɨɛɴɟɤɬɚ (ɧɚɩɪɢɦɟɪ, ɝɚɥɚɤɬɢɤɢ); r – ɪɚɫɫɬɨɹɧɢɟ�ɞɨ 

ɨɛɴɟɤɬɚ, Ɇɩɤ (1 Ɇɩɤ�§ 3,1.1022 ɦ); ɇ = 65 – ɩɨɫɬɨɹɧɧɚɹ�ɏɚɛɛɥɚ, ɤɦ/(ɫ.Ɇɩɤ). 

2 3 

1

Ɋɢɫ. 2.4. ɋɯɟɦɚ�ɝɚɥɚɤɬɢɤɢ «Ɇɥɟɱɧɵɣ�ɩɭɬɶ»: 
1 – ɹɞɪɨ; 2 – ɫɩɢɪɚɥɶɧɵɟ�ɪɭɤɚɜɚ; 3 – ɋɨɥɧɟɱɧɚɹ 
ɫɢɫɬɟɦɚ. 
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Ɉɧ� ɝɥɚɫɢɬ: «ɑɟɦ� ɞɚɥɶɲɟ� ɨɬ� ɧɚɫ� ɝɚɥɚɤɬɢɤɚ, ɬɟɦ� ɛɨɥɶɲɟ� ɟɟ� ɫɤɨɪɨɫɬɶ� ɢ 

ɫɦɟɳɟɧɢɟ�ɫɩɟɤɬɪɚ�ɢɡɥɭɱɟɧɢɹ�ɜ�ɤɪɚɫɧɭɸ�ɨɛɥɚɫɬɶ». Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤɜɚɡɚɪɵ 

�ɩɨ�ɜɢɞɢɦɨɦɭ, ɚɤɬɢɜɧɵɟ� ɹɞɪɚ� ɧɨɜɵɯ� ɝɚɥɚɤɬɢɤ) ɢɦɟɸɬ� ɫɭɛɫɜɟɬɨɜɵɟ 

ɫɤɨɪɨɫɬɢ. ɉɪɢɧɹɬɨ�ɫɱɢɬɚɬɶ, ɱɬɨ�ɡɚɤɨɧ, ɩɪɟɞɥɨɠɟɧɧɵɣ�ɗ. ɏɚɛɛɥɨɦ, ɜɵɩɨɥ-

ɧɹɟɬɫɹ�ɞɥɹ�ɨɛɴɟɤɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ�ɨɬ�ɧɚɫ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ r > 10…20 Ɇɩɤ. 

ɉɨɫɤɨɥɶɤɭ� ɩɨɫɬɨɹɧɧɚɹ� ɏɚɛɛɥɚ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɹɟɬ� ɭɜɟɥɢɱɟɧɢɟ� ɨɛɴɟɦɚ 

ȼɫɟɥɟɧɧɨɣ, ɬɨ� ɩɨ� ɜɟɥɢɱɢɧɟ, ɨɛɪɚɬɧɨɣ H, ɦɨɠɧɨ� ɨɰɟɧɢɬɶ� ɜɨɡɪɚɫɬ 

ȼɫɟɥɟɧɧɨɣ: ɇ –1 § 15, 4 ɦɥɪɞ. ɥɟɬ. 

 

2.9. Ɍɟɨɪɢɹ�ɷɜɨɥɸɰɢɢ�ȼɫɟɥɟɧɧɨɣ�ɢ�ɟɟ�ɷɬɚɩɵ 

Ɋɚɫɫɦɨɬɪɢɦ� ɦɨɞɟɥɶ� ɝɨɪɹɱɟɣ� ȼɫɟɥɟɧɧɨɣ, ɩɪɟɞɥɨɠɟɧɧɭɸ 

ɚɦɟɪɢɤɚɧɫɤɢɦ� ɮɢɡɢɤɨɦ� Ƚ. Ƚɚɦɨɜɵɦ� ɜ 1948 ɝ. ɢ� ɨɮɨɪɦɢɜɲɭɸɫɹ� ɜ 

ɞɚɥɶɧɟɣɲɟɦ�ɜ ɬɟɨɪɢɸ�Ȼɨɥɶɲɨɝɨ�ɜɡɪɵɜɚ.  

ȼ�ɧɚɱɚɥɟ 1965 ɝ. Ⱥ. ɉɟɧɡɢɚɫɨɦ�ɢ�Ɋ. ȼɢɥɶɫɨɧɨɦ (ɋɒȺ) ɛɵɥɨ�ɨɬɤɪɵɬɨ 

ɬɚɤ� ɧɚɡɵɜɚɟɦɨɟ ɪɟɥɢɤɬɨɜɨɟ (ɨɫɬɚɬɨɱɧɨɟ) ɢɡɥɭɱɟɧɢɟ, ɩɪɨɧɢɡɵɜɚɸɳɟɟ� ɜɫɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ�ȼɫɟɥɟɧɧɨɣ�ɢ�ɨɬɜɟɱɚɸɳɟɟ�ɫɪɟɞɧɟɣ�ɬɟɦɩɟɪɚɬɭɪɟ Ɍ�§ 3  Ʉ.  ɗɬɨ 

ɯɨɪɨɲɨ� ɫɨɝɥɚɫɭɟɬɫɹ� ɫ� ɢɫɯɨɞɧɵɦ� ɬɟɨɪɟɬɢɱɟɫɤɢɦ� ɩɨɥɨɠɟɧɢɟɦ� ɨ� ɬɨɦ, ɱɬɨ 

ɨɤɨɥɨ 1010 ɥɟɬ� ɧɚɡɚɞ� ɜɫɹ� ɦɟɬɚɝɚɥɚɤɬɢɤɚ� ɧɚɯɨɞɢɥɚɫɶ� ɜ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɦ 

ɫɢɧɝɭɥɹɪɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɫ «ɛɟɫɤɨɧɟɱɧɨ» ɛɨɥɶɲɨɣ� ɩɥɨɬɧɨɫɬɶɸ (ȡ § 1033 

ɤɝ�ɦ3) ɢ�ɱɪɟɡɜɵɱɚɣɧɨ�ɜɵɫɨɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɨɣ (Ɍ�§ 1012 K). Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜ 

ɫɢɧɝɭɥɹɪɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ȼɫɟɥɟɧɧɚɹ� ɩɪɟɞɫɬɚɜɥɹɥɚ� ɫɨɛɨɣ� ɬɨɱɟɱɧɵɣ 

ɦɢɤɪɨɨɛɴɟɤɬ�ɪɚɡɦɟɪɨɦ�ɩɨɪɹɞɤɚ 10–35�ɦ. 

Ɂɚɬɟɦ� ɩɪɨɢɡɨɲɟɥ, ɤɚɤ� ɫɟɣɱɚɫ� ɩɪɢɧɹɬɨ� ɝɨɜɨɪɢɬɶ� Ȼɨɥɶɲɨɣ� ɜɡɪɵɜ, ɢ 

ȼɫɟɥɟɧɧɚɹ� ɧɚɱɚɥɚ� ɪɚɫɲɢɪɹɬɶɫɹ. ɉɨ� ɫɨɜɪɟɦɟɧɧɵɦ� ɨɰɟɧɤɚɦ� ɨɬ� Ȼɨɥɶɲɨɝɨ 

ɜɡɪɵɜɚ�ɞɨ�ɧɚɲɢɯ�ɞɧɟɣ�ɩɪɨɲɥɨ�ɩɨɪɹɞɤɚ 20 ɦɥɪɞ�ɥɟɬ. 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɷɜɨɥɸɰɢɸ� ȼɫɟɥɟɧɧɨɣ� ɨɬ� ɦɨɦɟɧɬɚ� Ȼɨɥɶɲɨɝɨ 

ɜɡɪɵɜɚ�ɞɨ�ɧɚɲɢɯ�ɞɧɟɣ�ɩɪɢɧɹɬɨ�ɩɨɞɪɚɡɞɟɥɹɬɶ�ɧɚ�ɱɟɬɵɪɟ�ɷɬɚɩɚ. 

1. Ⱥɞɪɨɧɧɚɹ� ɷɪɚ �ɞɥɢɥɚɫɶ� ɞɨ� ɦɨɦɟɧɬɚ� ɜɪɟɦɟɧɢ t =  10–4 c) – ɷɬɚɩ 

ɨɛɪɚɡɨɜɚɧɢɹ�ɬɹɠɟɥɵɯ�ɱɚɫɬɢɰ�í�ɛɚɪɢɨɧɨɜ�ɢ�ɦɟɡɨɧɨɜ; ɧɚ�ɷɬɨɦ�ɷɬɚɩɟ�ɫɪɟɞɧɹɹ 
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ɩɥɨɬɧɨɫɬɶ� ɦɚɬɟɪɢɢ ȡ � 1017� ɤɝ�ɦ3, ɬɟɦɩɟɪɚɬɭɪɚ Ɍ� � 1012 K. ɋɭɳɟɫɬɜɭɸɬ 

ɩɪɨɬɨɧ� ɢ� ɚɧɬɢɩɪɨɬɨɧ, ɧɟɣɬɪɨɧ� ɢ�ɮɨɬɨɧ, ɧɨ� ɨɬɫɭɬɫɬɜɭɟɬ� ɩɨɥɧɚɹ� ɡɚɪɹɞɨɜɚɹ 

ɫɢɦɦɟɬɪɢɹ. ɇɚɥɢɱɢɟ�ɢɡɛɵɬɤɚ�ɧɭɤɥɨɧɨɜ�ɨɩɪɟɞɟɥɹɟɬ�ɪɟɥɢɤɬɨɜɨɟ�ɢɡɥɭɱɟɧɢɟ, 

ɤɨɬɨɪɨɟ�ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ�ɢ�ɫɟɝɨɞɧɹ. 

2. Ʌɟɩɬɨɧɧɚɹ� ɷɪɚ �ɞɥɢɥɚɫɶ� ɞɨ� ɦɨɦɟɧɬɚ� ɜɪɟɦɟɧɢ t =  10  c)  –  ɷɬɚɩ� ɫ 

ɯɚɪɚɤɬɟɪɧɵɦɢ�ɩɥɨɬɧɨɫɬɶɸ�ɦɚɬɟɪɢɢ ȡ § 107�ɤɝ�ɦ3�ɢ�ɬɟɦɩɟɪɚɬɭɪɨɣ Ɍ�§ 5.109 

Ʉ. ɇɚɱɚɥɭ� ɷɬɨɝɨ� ɷɬɚɩɚ� ɫɜɨɣɫɬɜɟɧɧɨ� ɪɚɜɧɨɦɟɪɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɷɧɟɪɝɢɢ 

ɦɟɠɞɭ� ɮɨɬɨɧɚɦɢ, ɷɥɟɤɬɪɨɧɚɦɢ� ɢ� ɩɨɡɢɬɪɨɧɚɦɢ, ɦɟɡɨɧɚɦɢ, ɧɟɣɬɪɢɧɨ� ɢ 

ɚɧɬɢɧɟɣɬɪɢɧɨ. ɇɟɣɬɪɢɧɨ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɪɚɫɩɚɞɚ� ɩɪɨɬɨɧɨɜ, 

ɨɛɨɫɨɛɥɟɧɵ� ɨɬ� ɞɪɭɝɢɯ� ɱɚɫɬɢɰ� ɢ� ɧɟɫɭɬ� ɢɧɮɨɪɦɚɰɢɸ� ɨɛ� ɷɬɨɦ� ɩɟɪɢɨɞɟ� ɞɨ 

ɧɚɲɢɯ� ɞɧɟɣ. ɉɨ� ɦɟɪɟ� ɭɦɟɧɶɲɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɯɨɞɟ� ɬɟɪɦɨɹɞɟɪɧɵɯ 

ɪɟɚɤɰɢɣ�ɨɛɪɚɡɭɸɬɫɹ�ɢɡɨɬɨɩɵ�ɜɨɞɨɪɨɞɚ�ɢ�ɝɟɥɢɹ. 

3. ɗɪɚ�ɮɨɬɨɧɧɨɣ�ɩɥɚɡɦɵ �ɞɥɢɥɚɫɶ�ɞɨ�ɦɨɦɟɧɬɚ�ɜɪɟɦɟɧɢ t = 1013 c = 1 

ɦɥɧ� ɥɟɬ) – ɷɬɚɩ� ɫ� ɯɚɪɚɤɬɟɪɧɵɦɢ� ɩɥɨɬɧɨɫɬɶɸ� ɦɚɬɟɪɢɢ ȡ § 10–18� ɤɝ�ɦ3� ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ Ɍ� § 3.103� Ʉ. ɇɚ� ɷɬɨɦ� ɷɬɚɩɟ� ɲɥɨ� ɢɧɬɟɧɫɢɜɧɨɟ� ɪɚɫɫɟɹɧɢɟ 

ɮɨɬɨɧɨɜ� ɧɚ� ɷɥɟɤɬɪɨɧɚɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ� ɡɚɪɹɞɨɜɭɸ� ɧɟɣɬɪɚɥɶɧɨɫɬɶ 

ɜɟɳɟɫɬɜɚ� ȼɫɟɥɟɧɧɨɣ. Ɍɚɤ� ɤɚɤ� ɩɪɢ Ɍ� § 3.103� Ʉ� ɷɧɟɪɝɢɹ Ȗ�ɤɜɚɧɬɨɜ 

ɡɧɚɱɢɬɟɥɶɧɨ� ɭɦɟɧɶɲɚɟɬɫɹ, ɬɨ�ɨɧɢ� ɩɟɪɟɫɬɚɸɬ�ɢɨɧɢɡɨɜɚɬɶ� ɚɬɨɦɵ� ɜɨɞɨɪɨɞɚ, 

ɤɨɬɨɪɵɟ�ɧɚɱɢɧɚɸɬ�ɧɚɤɚɩɥɢɜɚɬɶɫɹ�ɜɨ�ȼɫɟɥɟɧɧɨɣ. ɉɪɨɢɫɯɨɞɢɬ, ɤɚɤ�ɝɨɜɨɪɹɬ, 

©ɨɬɪɵɜ» ɢɡɥɭɱɟɧɢɹ�ɨɬ�ɜɟɳɟɫɬɜɚ, ɢ�ɝɥɚɜɧɭɸ�ɪɨɥɶ�ɧɚɱɢɧɚɟɬ�ɢɝɪɚɬɶ�ɜɟɳɟɫɬɜɨ, 

ɚ�ɧɟ�ɢɡɥɭɱɟɧɢɟ, ɤɚɤ�ɷɬɨ�ɛɵɥɨ�ɧɚ�ɪɚɧɧɢɯ�ɷɬɚɩɚɯ. 

4. ɉɨɫɥɟɪɟɤɨɦɛɢɧɚɰɢɨɧɧɚɹ�ɷɪɚ – ɷɬɚɩ�ɧɚɤɨɩɥɟɧɢɹ�ɢ�ɫɬɪɭɤɬɭɪɢɡɚɰɢɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ� ɜɟɳɟɫɬɜɚ, ɩɪɨɞɨɥɠɚɟɬɫɹ� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ. ɋ 

ɧɟɤɨɬɨɪɨɝɨ� ɦɨɦɟɧɬɚ� ɜɪɟɦɟɧɢ� ɷɬɨɝɨ� ɩɟɪɢɨɞɚ� ɩɪɢ� ɫɪɟɞɧɟɣ� ɩɥɨɬɧɨɫɬɢ 

ɦɚɬɟɪɢɢ ȡ § 10–20�ɤɝ�ɦ3�ɧɚɱɚɥɢ�ɮɨɪɦɢɪɨɜɚɬɶɫɹ�ɝɚɥɚɤɬɢɤɢ�ɢ�ɡɜɟɡɞɵ. 

 

2.10. ȿɞɢɧɫɬɜɨ�ɦɢɤɪɨ- ɢ�ɦɟɝɚɦɢɪɨɜ 

ɍɱɢɬɵɜɚɹ�ɫɤɚɡɚɧɧɨɟ�ɜɵɲɟ, ɦɨɠɧɨ�ɡɚɤɥɸɱɢɬɶ: 
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x ɦɢɤɪɨɦɢɪ – ɷɬɨ�ɦɢɪ�ɷɥɟɦɟɧɬɚɪɧɵɯ (ɩɟɪɜɢɱɧɵɯ) ɱɚɫɬɢɰ, ɢɡ�ɤɨɬɨɪɵɯ 

ɫɬɪɨɢɬɫɹ�ɜɟɳɟɫɬɜɨ; 

x ɦɚɤɪɨɦɢɪ – ɫɨɜɨɤɭɩɧɨɫɬɶ� ɮɢɡɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɦɢɪ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɛɨɡɪɢɦɨɣ�ȼɫɟɥɟɧɧɨɣ; 

x ɦɟɝɚɦɢɪ – ɩɨɧɹɬɢɟ� ɛɨɥɟɟ� ɲɢɪɨɤɨɟ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫɨ� ȼɫɟɥɟɧɧɨɣ, 

ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɢ�ɦɢɪɵ�ɡɚ�ɩɪɟɞɟɥɚɦɢ�ɧɚɲɟɝɨ�ɪɟɚɥɶɧɨɝɨ�ɜɨɫɩɪɢɹɬɢɹ. 

ɋɬɵɤɨɜɤɚ� ɢ� ɜɡɚɢɦɧɚɹ� ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɶ� ɩɨɧɹɬɢɣ «ɦɟɝɚɦɢɪ» ɢ 

©ɦɢɤɪɨɦɢɪ» ɩɪɢɯɨɞɹɬɫɹ�ɧɚ�ɫɟɪɟɞɢɧɭ�ɏɏ�ɜ., ɤɨɝɞɚ�ɭɱɟɧɵɟ�ɫɬɚɥɢ�ɩɨɥɭɱɚɬɶ 

ɞɚɧɧɵɟ�ɨ�ɫɬɪɨɟɧɢɢ�ɜɟɳɟɫɬɜɚ�ɢ�ɨɛ�ɷɜɨɥɸɰɢɢ�ȼɫɟɥɟɧɧɨɣ�ɟɞɢɧɵɦɢ�ɦɟɬɨɞɚɦɢ, 

ɫ� ɩɨɦɨɳɶɸ� ɦɢɤɪɨɱɚɫɬɢɰ. Ɇɢɤɪɨɱɚɫɬɢɰɵ, ɧɚɩɪɢɦɟɪ� ɧɟɣɬɪɢɧɨ, ɧɟɫɭɬ 

ɛɨɥɶɲɭɸ�ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɫɬɪɨɟɧɢɢ�ȼɫɟɥɟɧɧɨɣ�ɢ�ɦɟɝɚɦɢɪɟ. 

ȼɨɨɛɳɟ�ɩɪɨɛɥɟɦɵ�ȼɫɟɥɟɧɧɨɣ�ɢ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɱɚɫɬɢɰ�ɬɟɫɧɨ�ɫɜɹɡɚɧɵ 

ɦɟɠɞɭ� ɫɨɛɨɣ. Ɇɨɠɧɨ� ɩɪɢɩɨɦɧɢɬɶ, ɱɬɨ� ɜɩɟɪɜɵɟ� ɫ� ɧɟɣɬɪɢɧɨ� ɫɬɨɥɤɧɭɥɢɫɶ 

ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ȕ�ɪɚɫɩɚɞɚ�ɹɞɟɪ, ɧɨ�ɡɚɬɟɦ�ɨɧɢ�ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ�ɜ� ɯɨɞɟ 

ɢɡɭɱɟɧɢɹ�ɤɨɫɦɢɱɟɫɤɢɯ�ɥɭɱɟɣ. ɂɧɚɱɟ�ɝɨɜɨɪɹ, ɩɨɡɧɚɧɢɟ�ɦɟɝɚɦɢɪɚ�ɢɞɟɬ�ɱɟɪɟɡ 

ɨɫɜɨɟɧɢɟ� ɦɢɤɪɨɦɢɪɚ, ɡɚɞɚɱɢ� ɮɢɡɢɤɢ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɱɚɫɬɢɰ (ɪɟɝɢɫɬɪɚɰɢɹ 

ɧɟɣɬɪɢɧɧɵɯ�ɩɨɬɨɤɨɜ) ɫɬɚɧɨɜɹɬɫɹ�ɡɚɞɚɱɚɦɢ�ɤɨɫɦɨɥɨɝɢɱɟɫɤɢɦɢ. 

 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. Ʉɚɤ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɩɪɢɪɨɞɧɵɟ� ɨɛɴɟɤɬɵ� ɫ� ɩɨɡɢɰɢɣ 

ɫɢɫɬɟɦɧɨɫɬɢ? 

2. ȼ�ɤɚɤɨɦ� ɫɥɭɱɚɟ�ɦɧɨɠɟɫɬɜɨ� ɩɪɢɪɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ� ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ 

ɤɚɤ�ɰɟɥɨɫɬɧɚɹ�ɫɢɫɬɟɦɚ? 

3. ɇɚɡɨɜɢɬɟ�ɮɨɪɦɵ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɦɚɬɟɪɢɢ�ɢ�ɢɯ�ɨɫɨɛɟɧɧɨɫɬɢ. 

4. ɑɟɦ�ɨɛɭɫɥɨɜɥɟɧɚ�ɜɵɫɨɤɚɹ�ɫɬɚɛɢɥɶɧɨɫɬɶ�ɚɬɨɦɧɵɯ�ɹɞɟɪ? Ɇɨɝɭɬ�ɥɢ 

ɹɞɟɪɧɵɟ�ɩɨɥɹ�ɨɛɪɚɡɨɜɵɜɚɬɶ�ɦɚɤɪɨɬɟɥɚ? 

5. Ⱦɚɣɬɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɮɢɡɢɱɟɫɤɨɝɨ�ɜɚɤɭɭɦɚ�ɜ�ɬɪɚɤɬɨɜɤɟ�Ⱦɢɪɚɤɚ. ɉɪɢ 

ɤɚɤɨɣ� ɷɧɟɪɝɢɢ� ɮɨɬɨɧɨɜ� ɜ� ɡɟɦɧɨɣ� ɚɬɦɨɫɮɟɪɟ� ɨɛɪɚɡɭɸɬɫɹ� ɷɥɟɤɬɪɨɧɧɨ-

ɩɨɡɢɬɪɨɧɧɵɟ�ɩɚɪɵ? 
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6. ɉɟɪɟɱɢɫɥɢɬɟ�ɨɫɧɨɜɧɵɟ�ɭɪɨɜɧɢ�ɜɟɳɟɫɬɜɚ�ɜ�ɦɢɤɪɨɦɢɪɟ. 

7. ɇɚɡɨɜɢɬɟ� ɨɫɧɨɜɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɱɚɫɬɢɰ. Ʉɚɤ 

ɩɪɨɜɨɞɢɬɫɹ�ɤɥɚɫɫɢɮɢɤɚɰɢɹ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɱɚɫɬɢɰ? 

8. ɉɟɪɟɱɢɫɥɢɬɟ� ɩɪɢɧɰɢɩɵ� ɩɨɫɬɪɨɟɧɢɹ� ɚɞɪɨɧɨɜ� ɫɨɝɥɚɫɧɨ� ɤɜɚɪɤɨɜɨɣ 

ɦɨɞɟɥɢ�Ƚɟɥɥ�Ɇɚɧɧɚ. 

9. Ʉɚɤɢɟ� ɷɥɟɦɟɧɬɚɪɧɵɟ� ɱɚɫɬɢɰɵ� ɹɜɥɹɸɬɫɹ� ɛɚɡɨɜɵɦɢ� ɩɪɢ 

ɮɨɪɦɢɪɨɜɚɧɢɢ�ɜɟɳɟɫɬɜɚ? 

10. Ʉɚɤɭɸ�ɪɨɥɶ�ɜɵɩɨɥɧɹɸɬ�ɱɚɫɬɢɰɵ�ɫ�ɰɟɥɵɦ�ɫɩɢɧɨɦ? 

11. Ʉɚɤɢɦɢ�ɫɢɥɚɦɢ�ɭɞɟɪɠɢɜɚɸɬɫɹ�ɷɥɟɤɬɪɨɧɵ�ɧɚ�ɨɪɛɢɬɚɯ�ɜ�ɚɬɨɦɚɯ? 

12. ɇɚɡɨɜɢɬɟ� ɧɚɢɦɟɧɶɲɭɸ� ɫɬɪɭɤɬɭɪɧɭɸ� ɟɞɢɧɢɰɭ� ɜɟɳɟɫɬɜɚ, 

ɨɛɥɚɞɚɸɳɭɸ�ɟɝɨ�ɨɫɧɨɜɧɵɦɢ�ɯɢɦɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ. 

13. Ʉɚɤɚɹ�ɯɢɦɢɱɟɫɤɚɹ�ɫɜɹɡɶ�ɨɩɪɟɞɟɥɹɟɬ�ɫɬɪɭɤɬɭɪɭ�ɤɪɢɫɬɚɥɥɚ NaCl ? 

14. ɑɬɨ� ɧɚɡɵɜɚɸɬ� ɱɟɬɜɟɪɬɵɦ� ɫɨɫɬɨɹɧɢɟɦ� ɜɟɳɟɫɬɜɚ, ɩɪɢ� ɤɚɤɢɯ 

ɭɫɥɨɜɢɹɯ�ɨɧɨ�ɨɛɪɚɡɭɟɬɫɹ? 

15. Ʉɚɤ� ɨɛɴɹɫɧɹɟɬ� ɦɨɥɟɤɭɥɹɪɧɨ�ɤɢɧɟɬɢɱɟɫɤɚɹ� ɬɟɨɪɢɹ� ɬɟɤɭɱɟɫɬɶ 

ɠɢɞɤɨɫɬɟɣ? 

16. ɇɚɡɨɜɢɬɟ� ɯɚɪɚɤɬɟɪɧɵɟ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɟ� ɦɚɫɲɬɚɛɵ, 

ɩɪɢɫɭɳɢɟ�ɦɢɤɪɨɦɢɪɭ, ɦɚɤɪɨɦɢɪɭ, ɦɟɝɚɦɢɪɭ. 

17. Ʉɚɤɨɣ�ɬɟɨɪɢɢ� ɪɚɡɜɢɬɢɹ�ȼɫɟɥɟɧɧɨɣ�ɩɪɢɞɟɪɠɢɜɚɥɢɫɶ�ɂ. ɇɶɸɬɨɧ�ɢ 

Ⱥ. ɗɣɧɲɬɟɣɧ? 

18. Ʉɚɤɢɟ�ɬɟɨɪɢɢ�ɞɨɦɢɧɢɪɭɸɬ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɤɨɫɦɨɥɨɝɢɢ? 

19. ɉɟɪɟɱɢɫɥɢɬɟ�ɨɫɧɨɜɧɨɣ�ɫɨɫɬɚɜ�ȼɫɟɥɟɧɧɨɣ. Ʉ�ɤɚɤɨɦɭ�ɬɢɩɭ�ɝɚɥɚɤɬɢɤ 

ɨɬɧɨɫɢɬɫɹ�ɝɚɥɚɤɬɢɤɚ «Ɇɥɟɱɧɵɣ�ɩɭɬɶ»? 

20. ɑɬɨ�ɨɩɪɟɞɟɥɹɟɬ�ɡɚɤɨɧ, ɩɪɟɞɥɨɠɟɧɧɵɣ�ɗ. ɏɚɛɛɥɨɦ? 

21. ɇɚɡɨɜɢɬɟ� ɨɫɧɨɜɧɵɟ� ɩɨɥɨɠɟɧɢɹ� ɬɟɨɪɢɢ� Ȼɨɥɶɲɨɝɨ� ɜɡɪɵɜɚ. Ʉɚɤɢɟ 

ɮɚɤɬɵ�ɩɨɞɬɜɟɪɠɞɚɸɬ�ɷɬɭ�ɬɟɨɪɢɸ? 

22. Ʉɚɤɢɟ�ɷɬɚɩɵ�ɩɪɨɲɥɚ�ȼɫɟɥɟɧɧɚɹ�ɜ�ɫɜɨɟɣ�ɷɜɨɥɸɰɢɢ? 

23. ɑɬɨ�ɨɛɴɟɞɢɧɹɟɬ�ɦɢɤɪɨ-, ɦɚɤɪɨ- ɢ�ɦɟɝɚɦɢɪɵ? 
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3. ɎɍɇȾȺɆȿɇɌȺɅɖɇɕȿ�ȼɁȺɂɆɈȾȿɃɋɌȼɂə 

ȼ�ɉɊɂɊɈȾȿ�ɂ�ɂɏ�ɈȻɔȿȾɂɇȿɇɂə 

 

ɋɭɳɟɫɬɜɨɜɚɧɢɟ�ɦɚɬɟɪɢɚɥɶɧɨɝɨ�ɨɛɴɟɤɬɚ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɧɚɯɨɠɞɟɧɢɟ�ɟɝɨ 

ɜ� ɫɨɫɬɨɹɧɢɢ� ɞɜɢɠɟɧɢɹ� ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. Ⱦɜɢɠɟɧɢɟ� ɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɜɡɚɢɦɧɨ� ɞɨɩɨɥɧɹɸɬ� ɞɪɭɝ� ɞɪɭɝɚ, ɢɯ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɞɜɭɟɞɢɧɨɟ 

ɩɨɧɹɬɢɟ. 

Ⱦɜɢɠɟɧɢɟ� ɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɹɜɥɹɸɬɫɹ ɫɩɨɫɨɛɨɦ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɦɚɬɟɪɢɢ. 

Ɉɫɧɨɜɧɵɟ (ɜɧɟɲɧɢɟ) ɮɨɪɦɵ�ɞɜɢɠɟɧɢɹ�ɦɚɬɟɪɢɢ – ɷɬɨ ɦɟɯɚɧɢɱɟɫɤɚɹ, 

ɮɢɡɢɱɟɫɤɚɹ,�ɯɢɦɢɱɟɫɤɚɹ,�ɛɢɨɥɨɝɢɱɟɫɤɚɹ, ɫɨɰɢɚɥɶɧɚɹ ɮɨɪɦɵ. 

Ʌɸɛɚɹ�ɮɨɪɦɚ�ɞɜɢɠɟɧɢɹ�ɜ�ɯɨɞɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɚɧɚɥɢɡɚ�ɫɜɨɞɢɬɫɹ�ɤ 

ɩɪɨɹɜɥɟɧɢɸ� ɬɟɯ� ɢɥɢ� ɢɧɵɯ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɦɚɬɟɪɢɢ 

�ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ, ɫɢɥɶɧɨɝɨ�ɢ�ɫɥɚɛɨɝɨ). 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɥɸɛɨɝɨ� ɬɢɩɚ� ɨɛɹɡɚɬɟɥɶɧɨ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɧɚɥɢɱɢɟ 

ɩɟɪɟɞɚɸɳɟɣ�ɫɪɟɞɵ, ɢɧɚɱɟ�ɝɨɜɨɪɹ, ɮɢɡɢɱɟɫɤɨɝɨ�ɩɨɥɹ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɨɣ� ɦɟɪɨɣ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɫ 

ɩɨɡɢɰɢɣ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɩɨɥɹ) ɹɜɥɹɟɬɫɹ ɡɚɪɹɞ� ɤɚɤ� ɧɟɤɚɹ� ɨɛɨɛɳɟɧɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. 

 

3.1. ɋɢɥɨɜɵɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɢ�ɢɯ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɩɢɫɚɧɢɟ: ɝɚɦɢɥɶɬɨɧɨɜ�ɢ�ɥɚɝɪɚɧɠɟɜ�ɩɨɞɯɨɞɵ 

 ɉɪɢ�ɨɛɴɹɫɧɟɧɢɢ�ɫɬɪɨɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɝɨ�ɧɚɫ�ɦɢɪɚ�ɜɨɡɧɢɤɚɸɬ (ɭɠɟ�ɧɚ 

ɭɪɨɜɧɟ�ɦɢɤɪɨɦɢɪɚ) ɩɨ�ɤɪɚɣɧɟɣ�ɦɟɪɟ�ɬɪɢ�ɩɪɨɛɥɟɦɵ: 

x� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɱɚɫɬɢɰ
, ɢɡ� ɤɨɬɨɪɵɯ 

ɫɨɫɬɨɢɬ�ɦɚɬɟɪɢɹ; 

                                                

� ȼɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ� ɫ� ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ (ɫɢɫɬɟɦɚɬɢɤɨɣ) ɱɚɫɬɢɰ, ɛɵɥɢ� ɜ� ɨɫɧɨɜɧɨɦ 
ɪɚɫɫɦɨɬɪɟɧɵ�ɜ�ɝɥɚɜɟ 2. ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɩɪɢɞɟɬɫɹ�ɜɜɟɫɬɢ�ɟɳɟ�ɧɟɤɨɬɨɪɵɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɞɟɮɢɧɢɰɢɢ�ɞɥɹ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɱɚɫɬɢɰ�ɩɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ�ɩɨɥɨɠɟɧɢɣ�ɤɜɚɧɬɨɜɵɯ�ɬɟɨɪɢɣ. 
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x�ɩɨɡɧɚɧɢɟ�ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�ɱɚɫɬɢɰɵ; 

x�ɪɚɫɱɟɬ�ɞɜɢɠɟɧɢɹ�ɱɚɫɬɢɰ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɫɢɥ. 

 ɋɥɟɞɭɟɬ� ɜɫɩɨɦɧɢɬɶ, ɱɬɨ� ɫɢɥɵ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɮɢɡɢɤɟ� ɜɜɨɞɹɬɫɹ� ɫ 

ɩɨɦɨɳɶɸ�ɡɚɤɨɧɨɜ�ɦɟɯɚɧɢɤɢ�ɇɶɸɬɨɧɚ. Ɍɚɤ, ɜɬɨɪɨɣ�ɡɚɤɨɧ�ɇɶɸɬɨɧɚ 

Fam
&&

 �                                                      (3.1) 

ɢɫɩɨɥɶɡɭɸɬ, ɱɬɨɛɵ�ɨɩɪɟɞɟɥɢɬɶ�ɞɜɢɠɟɧɢɟ�ɨɛɴɟɤɬɚ, ɟɫɥɢ�ɡɚɞɚɧɚ�ɥɸɛɚɹ�ɫɢɥɚ 

F
&

, ɞɟɣɫɬɜɭɸɳɚɹ�ɧɚ�ɨɛɴɟɤɬ. 

 ȼ� ɞɪɭɝɨɦ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ� ɮɨɪɦɚɥɢɡɦɟ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɢ 

ɢɫɩɨɥɶɡɭɸɬ�ɭɪɚɜɧɟɧɢɹ�Ƚɚɦɢɥɶɬɨɧɚ (ɩɪɟɞɥɨɠɟɧɵ�ɢɪɥɚɧɞɫɤɢɦ�ɦɚɬɟɦɚɬɢɤɨɦ 

ɜ 1834 ɝ.) 
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dt
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w
w

 
w
w

                          (3.2) 

ɝɞɟ t – ɜɪɟɦɹ; N – ɱɢɫɥɨ� ɫɬɟɩɟɧɟɣ� ɫɜɨɛɨɞɵ; qi ɢ pi – ɨɛɨɛɳɟɧɧɵɟ 

ɤɨɨɪɞɢɧɚɬɵ� ɢ� ɨɛɨɛɳɟɧɧɵɟ� ɢɦɩɭɥɶɫɵ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ (ɢɯ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɧɚɡɵɜɚɸɬ�ɤɚɧɨɧɢɱɟɫɤɢɦɢ�ɩɟɪɟɦɟɧɧɵɦɢ); H(qi , 

pi , t) – ɮɭɧɤɰɢɹ�Ƚɚɦɢɥɶɬɨɧɚ, ɪɚɜɧɚɹ (ɜ�ɫɥɭɱɚɟ�ɧɟɡɚɜɢɫɢɦɨɫɬɢ�ɫɜɹɡɟɣ�ɦɟɠɞɭ 

ɷɥɟɦɟɧɬɚɦɢ� ɫɢɫɬɟɦɵ� ɨɬ� ɜɪɟɦɟɧɢ� ɢ� ɩɨɬɟɧɰɢɚɥɶɧɨɫɬɢ� ɞɟɣɫɬɜɭɸɳɢɯ� ɫɢɥ) 

ɫɭɦɦɟ� ɤɢɧɟɬɢɱɟɫɤɨɣ� ɢ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ� ɷɧɟɪɝɢɣ� ɫɢɫɬɟɦɵ, ɬ. ɟ. ɟɟ� ɩɨɥɧɨɣ 

ɷɧɟɪɝɢɢ. 

 ɂ� ɧɚɤɨɧɟɰ, ɦɨɠɧɨ� ɫɨɫɬɚɜɢɬɶ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɟ� ɭɪɚɜɧɟɧɢɹ� Ʌɚɝɪɚɧɠɚ 

�ɩɪɟɞɥɨɠɟɧɵ� ɮɪɚɧɰɭɡɫɤɢɦ� ɦɚɬɟɦɚɬɢɤɨɦ� ɜ 1780 ɝ.), ɤɨɬɨɪɵɟ� ɜ� ɫɥɭɱɚɟ 

ɞɟɣɫɬɜɢɹ�ɧɚ�ɦɟɯɚɧɢɱɟɫɤɭɸ�ɫɢɫɬɟɦɭ�ɬɨɥɶɤɨ�ɩɨɬɟɧɰɢɚɥɶɧɵɯ�ɫɢɥ�ɢɦɟɸɬ�ɜɢɞ 
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w
w
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w
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��
,   i = 1, 2,…, N,                               (3.3) 

ɝɞɟ L(qi , iq�  , t) – ɮɭɧɤɰɢɹ�Ʌɚɝɪɚɧɠɚ (ɢɥɢ�ɤɢɧɟɬɢɱɟɫɤɢɣ�ɩɨɬɟɧɰɢɚɥ); qi�ɢ iq� – 

ɨɛɨɛɳɟɧɧɵɟ� ɤɨɨɪɞɢɧɚɬɵ� ɢ� ɨɛɨɛɳɟɧɧɵɟ� ɫɤɨɪɨɫɬɢ� ɞɥɹ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ 

ɫɢɫɬɟɦɵ. Ɇɨɠɧɨ�ɡɚɩɢɫɚɬɶ: L(qi , iq�  , t) = K(qi , iq�  , t) – U(qi), ɝɞɟ K(qi , iq�  , t) 

ɢ U(qi) – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɤɢɧɟɬɢɱɟɫɤɚɹ�ɢ�ɩɨɬɟɧɰɢɚɥɶɧɚɹ�ɷɧɟɪɝɢɢ�ɫɢɫɬɟɦɵ. 
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ɑɚɫɬɨ�ɜɵɪɚɠɟɧɢɟ�ɞɥɹ�ɮɭɧɤɰɢɢ L�ɢɫɩɨɥɶɡɭɸɬ�ɞɥɹ�ɧɚɯɨɠɞɟɧɢɹ�ɜɚɠɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɜɢɠɟɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ – ɞɟɣɫɬɜɢɹ (ɞɟɣɫɬɜɢɹ�ɩɨ 

Ƚɚɦɢɥɶɬɨɧɭ� ɡɚ� ɩɪɨɦɟɠɭɬɨɤ� ɜɪɟɦɟɧɢ t), ɤɨɬɨɪɨɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɢɧɬɟɝɪɚɥɨɦ 

³
t dtL
0

. ɉɪɢɦɟɧɹɹ ɩɪɢɧɰɢɩ�ɧɚɢɦɟɧɶɲɟɝɨ�ɞɟɣɫɬɜɢɹ�ɩɪɢ�ɚɧɚɥɢɡɟ�ɜɨɡɦɨɠɧɵɯ 

ɬɪɚɟɤɬɨɪɢɣ� ɫɢɫɬɟɦɵ, ɡɚɩɢɫɵɜɚɸɬ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ� ɭɪɚɜɧɟɧɢɹ 2-ɝɨ 

ɩɨɪɹɞɤɚ�ɜɢɞɚ (3.3), ɢɧɬɟɝɪɢɪɭɸɬ�ɢɯ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɚɱɚɥɶɧɵɯ�ɢ�ɤɪɚɟɜɵɯ 

ɭɫɥɨɜɢɣ� ɢ� ɜ� ɢɬɨɝɟ� ɭɫɬɚɧɚɜɥɢɜɚɸɬ� ɡɚɤɨɧ� ɞɜɢɠɟɧɢɹ� ɫɢɫɬɟɦɵ, ɬ. ɟ. ɧɚɯɨɞɹɬ 

ɮɭɧɤɰɢɢ qi(t). 

ɉɨɧɹɬɢɟ «ɮɭɧɤɰɢɹ�Ʌɚɝɪɚɧɠɚ» L�ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�ɬɚɤɠɟ�ɧɚ�ɫɢɫɬɟɦɵ 

ɫ�ɛɟɫɤɨɧɟɱɧɵɦ�ɱɢɫɥɨɦ�ɫɬɟɩɟɧɟɣ�ɫɜɨɛɨɞɵ, ɬ. ɟ. ɧɚ�ɤɥɚɫɫɢɱɟɫɤɢɟ�ɮɢɡɢɱɟɫɤɢɟ 

ɩɨɥɹ, ɝɞɟ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɛɨɛɳɟɧɧɵɯ� ɤɨɨɪɞɢɧɚɬ� ɢ� ɢɦɩɭɥɶɫɨɜ� ɢɫɩɨɥɶɡɭɸɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɮɭɧɤɰɢɢ�ɩɨɥɹ Ⱥi ɢ�ɢɯ�ɩɪɨɢɡɜɨɞɧɵɟ�ɩɨ�ɜɪɟɦɟɧɢ�ɜ�ɤɚɠɞɨɣ 

ɬɨɱɤɟ� ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ. ȼ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɬɟɨɪɢɢ� ɩɨɥɹ,  ɤɚɤ� ɢ� ɜ 

ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɟ, ɢɫɩɨɥɶɡɭɹ� ɮɭɧɤɰɢɸ L, ɩɨɫɪɟɞɫɬɜɨɦ� ɩɪɢɧɰɢɩɚ 

ɧɚɢɦɟɧɶɲɟɝɨ�ɞɟɣɫɬɜɢɹ�ɩɨɥɭɱɚɸɬ�ɭɪɚɜɧɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɫɚɦɨɝɨ�ɩɨɥɹ. 

 ɉ� ɪ� ɢ� ɦ� ɟ� ɱ� ɚ� ɧ� ɢ� ɟ. ɋɭɳɟɫɬɜɭɟɬ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɮɭɧɤɰɢɹɦɢ� Ƚɚɦɢɥɶɬɨɧɚ� ɢ 

Ʌɚɝɪɚɧɠɚ: � � � �
ipiqi

iiiiii tqqLqptpqH
o¿

¾
½

¯
®
­ �� ¦

�
�� ,,,, . ɉɪɢ� ɪɚɫɱɟɬɚɯ� ɩɨ� ɷɬɨɣ 

ɮɨɪɦɭɥɟ� ɩɪɨɜɨɞɢɬɫɹ� ɨɞɧɨɜɪɟɦɟɧɧɨɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ� ɨɛɨɛɳɟɧɧɵɯ� ɫɤɨɪɨɫɬɟɣ� ɜ 

ɨɛɨɛɳɟɧɧɵɟ� ɢɦɩɭɥɶɫɵ. ȼ� ɰɟɥɨɦ� ɩɨ� ɫɜɨɟɦɭ� ɧɚɡɧɚɱɟɧɢɸ (ɭɫɬɚɧɨɜɥɟɧɢɟ� ɡɚɤɨɧɚ 

ɞɜɢɠɟɧɢɹ�ɫɢɫɬɟɦɵ) ɭɪɚɜɧɟɧɢɹ�Ƚɚɦɢɥɶɬɨɧɚ�ɢ�ɭɪɚɜɧɟɧɢɹ�Ʌɚɝɪɚɧɠɚ�ɷɤɜɢɜɚɥɟɧɬɧɵ 

ɭɪɚɜɧɟɧɢɸ�ɜɬɨɪɨɝɨ�ɡɚɤɨɧɚ�ɇɶɸɬɨɧɚ. 

 ȼ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɫɢɬɭɚɰɢɹ� ɚɧɚɥɨɝɢɱɧɚ� ɫɢɬɭɚɰɢɢ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɣ 

ɮɢɡɢɤɟ. Ɍɚɤ, ɜ� ɤɜɚɧɬɨɜɨɣ� ɧɟɪɟɥɹɬɢɜɢɫɬɫɤɨɣ� ɦɟɯɚɧɢɤɟ� ɢɫɩɨɥɶɡɭɸɬ 

ɭɪɚɜɧɟɧɢɟ�ɒɪɺɞɢɧɝɟɪɚ (ɩɨɥɭɱɟɧɨ�ɚɜɫɬɪɢɣɫɤɢɦ�ɮɢɡɢɤɨɦ�ɜ 1926 ɝ.) 

< 
w
<w

�� H
t

i ˆ! ,                                                (3.4) 

ɤɨɬɨɪɨɟ�ɩɨ�ɫɜɨɟɦɭ�ɧɚɡɧɚɱɟɧɢɸ�ɩɨɞɨɛɧɨ�ɭɪɚɜɧɟɧɢɸ�ɇɶɸɬɨɧɚ. ȼ�ɭɪɚɜɧɟɧɢɢ 

(3.4) Ĥ – ɝɚɦɢɥɶɬɨɧɢɚɧ, ɬ. ɟ. ɨɩɟɪɚɬɨɪ, ɤɨɬɨɪɵɣ�ɨɩɪɟɞɟɥɹɟɬ�ɢɡɦɟɧɟɧɢɟ�ɜɨ 
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ɜɪɟɦɟɧɢ�ɫɨɫɬɨɹɧɢɹ�ɤɜɚɧɬɨɜɨɣ�ɫɢɫɬɟɦɵ (ɱɟɪɟɡ�ɜɨɥɧɨɜɭɸ�ɮɭɧɤɰɢɸ�Ȍ ),  ɚ�ɜ 

ɫɥɭɱɚɟ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ� ɩɨɥɹ (U = const) ɫɬɚɧɨɜɢɬɫɹ 

ɨɩɟɪɚɬɨɪɨɦ� ɩɨɥɧɨɣ� ɷɧɟɪɝɢɢ � � ¸
¹

·
¨
©

§ ��� � U
m

UKH 2
2

2
ˆˆˆ ! � ɢ� ɨɩɪɟɞɟɥɹɟɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɫɬɚɰɢɨɧɚɪɧɨɟ� ɭɪɚɜɧɟɧɢɟ� ɒɪɺɞɢɧɝɟɪɚ <� < EĤ . 

Ɏɨɪɦɚɥɶɧɨ� ɝɚɦɢɥɶɬɨɧɢɚɧ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɨɥɭɱɟɧ� ɡɚɦɟɧɨɣ� ɨɛɨɛɳɟɧɧɵɯ 

ɤɨɨɪɞɢɧɚɬ� ɢ� ɢɦɩɭɥɶɫɨɜ� ɜ�ɮɭɧɤɰɢɢ� Ƚɚɦɢɥɶɬɨɧɚ H(qi ,  pi ,  t) ɤɥɚɫɫɢɱɟɫɤɨɣ 

ɦɟɯɚɧɢɤɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ� ɨɩɟɪɚɬɨɪɚɦɢ ( ii pq ˆ,ˆ ), ɩɨɞɱɢɧɹɸɳɢɦɢɫɹ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ�ɫɨɨɬɧɨɲɟɧɢɹɦ�ɜɢɞɚ !� ��� iqppq iiii ˆˆˆˆ . 

 ȼ�ɤɜɚɧɬɨɜɨɣ�ɬɟɨɪɢɢ�ɩɨɥɹ�ɮɭɧɤɰɢɢ�ɩɨɥɹ Ⱥi, ɫɥɭɠɚɳɢɟ�ɨɛɨɛɳɟɧɧɵɦɢ 

ɤɨɨɪɞɢɧɚɬɚɦɢ�ɜ�ɤɥɚɫɫɢɱɟɫɤɨɣ�ɬɟɨɪɢɢ�ɩɨɥɹ, ɫɚɦɢ�ɫɬɚɧɨɜɹɬɫɹ�ɨɩɟɪɚɬɨɪɚɦɢ. 

 Ⱦɥɹ� ɫɢɫɬɟɦɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ� ɤɜɚɧɬɨɜɵɯ� ɩɨɥɟɣ� ɝɚɦɢɥɶɬɨɧɢɚɧ 

Ĥ ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɭɦɦɭ� ɨɩɟɪɚɬɨɪɨɜ� ɷɧɟɪɝɢɢ� ɫɜɨɛɨɞɧɵɯ� ɩɨɥɟɣ� ɢ 

ɷɧɟɪɝɢɢ�ɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

 Ƚɚɦɢɥɶɬɨɧɢɚɧ� ɨɩɪɟɞɟɥɹɟɬ� ɭɪɚɜɧɟɧɢɹ� ɞɜɢɠɟɧɢɹ� ɩɨɥɹ, ɨɞɧɚɤɨ 

ɝɚɦɢɥɶɬɨɧɨɜ� ɩɨɞɯɨɞ� ɹɜɥɹɟɬɫɹ� ɦɟɧɟɟ� ɭɧɢɜɟɪɫɚɥɶɧɵɦ, ɱɟɦ ɥɚɝɪɚɧɠɟɜ 

ɩɨɞɯɨɞ: ɝɚɦɢɥɶɬɨɧɢɚɧ� ɧɟ� ɞɚɟɬ� ɪɟɥɹɬɢɜɢɫɬɫɤɢ�ɢɧɜɚɪɢɚɧɬɧɨɝɨ� ɨɩɢɫɚɧɢɹ 

ɫɢɫɬɟɦɵ (ɨɞɧɚ� ɷɧɟɪɝɢɹ� ɜ� ɪɚɡɧɵɯ� ɢɧɟɪɰɢɚɥɶɧɵɯ� ɫɢɫɬɟɦɚɯ� ɨɬɫɱɟɬɚ 

ɧɟɨɞɢɧɚɤɨɜɚ). 

 Ɋɟɥɹɬɢɜɢɫɬɫɤɨɣ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɶɸ� ɨɛɥɚɞɚɟɬ� ɮɭɧɤɰɢɹ� Ʌɚɝɪɚɧɠɚ 

�ɬɨɱɧɟɟ, ɟɟ� ɩɥɨɬɧɨɫɬɶ – ɜɟɥɢɱɢɧɚ L, ɩɪɢɯɨɞɹɳɚɹɫɹ� ɧɚ� ɟɞɢɧɢɰɭ� ɨɛɴɟɦɚ 

ɩɨɥɹ); ɤɪɨɦɟ� ɬɨɝɨ, L-ɮɭɧɤɰɢɹ� ɨɛɥɚɞɚɟɬ� ɪɹɞɨɦ� ɫɜɨɣɫɬɜ, ɫɜɹɡɚɧɧɵɯ� ɫ� ɟɟ 

ɫɢɦɦɟɬɪɢɟɣ. 

 ȼ�ɤɜɚɧɬɨɜɨɣ�ɬɟɨɪɢɢ�ɩɨɥɹ�ɪɨɥɶ L-ɮɭɧɤɰɢɢ�ɢɝɪɚɟɬ ɥɚɝɪɚɧɠɢɚɧ L
�

 – ɩɨ 

ɫɭɬɢ, ɧɟɤɨɬɨɪɵɣ� ɨɩɟɪɚɬɨɪɧɵɣ� ɤɨɦɩɥɟɤɫ. ȼɢɞ� ɥɚɝɪɚɧɠɢɚɧɚ L
�
� ɫɜɹɡɚɧ� ɫ 

ɮɭɧɤɰɢɟɣ� Ʌɚɝɪɚɧɠɚ L� ɞɥɹ� ɤɥɚɫɫɢɱɟɫɤɨɝɨ� ɩɨɥɹ� ɩɪɢɧɰɢɩɨɦ� ɫɨɨɬɜɟɬɫɬɜɢɹ, 

ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɦɭ (ɫ� ɮɨɪɦɚɥɶɧɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ) ɜ� ɩɪɟɞɟɥɟ, ɤɨɝɞɚ 

ɩɨɫɬɨɹɧɧɚɹ� ɉɥɚɧɤɚ 0o! , ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɨɟ� ɨɩɢɫɚɧɢɟ� ɮɢɡɢɱɟɫɤɢɯ 
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ɨɛɴɟɤɬɨɜ� ɞɨɥɠɧɨ� ɩɟɪɟɯɨɞɢɬɶ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɟ. ɗɬɨ� ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ 

ɤɜɚɧɬɨɜɵɟ� ɱɢɫɥɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ� ɫɨɫɬɨɹɧɢɟ� ɮɢɡɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ 

�ɧɚɩɪɢɦɟɪ, ɨɪɛɢɬɚɥɶɧɨɟ� ɤɜɚɧɬɨɜɨɟ� ɱɢɫɥɨ l), ɫɬɚɧɨɜɹɬɫɹ� ɜɟɥɢɤɢ� ɢ� ɫɢɫɬɟɦɚ 

ɭɠɟ�ɧɟ�ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ�ɤɚɤ�ɦɢɤɪɨɨɛɴɟɤɬ. 

 Ʌɚɝɪɚɧɠɢɚɧ L
�
� ɩɨɥɧɨɫɬɶɸ� ɨɩɪɟɞɟɥɹɟɬ� ɬɭ� ɢɥɢ� ɢɧɭɸ� ɤɜɚɧɬɨɜɭɸ 

ɬɟɨɪɢɸ, ɩɨɡɜɨɥɹɟɬ�ɜɵɜɟɫɬɢ�ɭɪɚɜɧɟɧɢɟ�ɞɥɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɤɜɚɧɬɨɜɵɯ 

ɩɨɥɟɣ�ɢ�ɡɚɩɢɫɚɬɶ ɦɚɬɪɢɰɭ�ɪɚɫɫɟɹɧɢɹ, ɬ. ɟ. ɤɨɦɩɥɟɤɫ�ɜɟɥɢɱɢɧ, ɨɬɪɚɠɚɸɳɢɯ 

ɩɪɨɰɟɫɫ� ɩɟɪɟɯɨɞɚ� ɤɜɚɧɬɨɜɵɯ� ɦɢɤɪɨɫɢɫɬɟɦ� ɢɡ� ɨɞɧɢɯ� ɫɨɫɬɨɹɧɢɣ� ɜ� ɞɪɭɝɢɟ 

ɩɪɢ�ɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ (ɢɧɚɱɟ�ɝɨɜɨɪɹ, ɪɚɫɫɟɹɧɢɢ). 

 Ʌɚɝɪɚɧɠɟɜ�ɩɨɞɯɨɞ�ɹɜɥɹɟɬɫɹ�ɛɨɥɟɟ�ɭɧɢɜɟɪɫɚɥɶɧɵɦ, ɱɟɦ�ɝɚɦɢɥɶɬɨɧɨɜ, 

ɜ� ɱɚɫɬɧɨɫɬɢ, ɨɧ� ɫɩɪɚɜɟɞɥɢɜ� ɢ� ɜ� ɧɟɥɨɤɚɥɶɧɵɯ� ɬɟɨɪɢɹɯ� ɩɨɥɟɣ, ɜ� ɤɨɬɨɪɵɯ 

ɝɚɦɢɥɶɬɨɧɨɜ� ɩɨɞɯɨɞ� ɧɟɩɪɢɦɟɧɢɦ. ɇɟɥɨɤɚɥɶɧɚɹ� ɬɟɨɪɢɹ� ɩɨɥɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɨɛɨɛɳɟɧɢɟ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɩɨɥɹ, ɨɫɧɨɜɚɧɧɨɟ� ɧɚ 

ɧɟɬɨɱɟɱɧɨɫɬɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɢ� ɜɜɟɞɟɧɢɢ� ɫɩɟɰɢɚɥɶɧɵɯ� ɮɨɪɦ�ɮɚɤɬɨɪɨɜ 

�ɩɪɢ� ɷɬɨɦ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɨɫɨɛɨɟ «ɪɚɡɦɚɡɵɜɚɧɢɟ» ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɱɚɫɬɢɰ 

ɩɨ�ɧɟɤɨɬɨɪɨɣ�ɨɛɥɚɫɬɢ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ). 

 Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɬɢɩɚ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜɵɜɨɞɢɬɫɹ� ɢ 

ɡɚɩɢɫɵɜɚɟɬɫɹ�ɫɜɨɣ�ɥɚɝɪɚɧɠɢɚɧ. Ɂɚɩɢɫɶ�ɥɚɝɪɚɧɠɢɚɧɚ L
�
�ɞɨɫɬɚɬɨɱɧɨ�ɫɥɨɠɧɚ. 

ɇɚɩɪɢɦɟɪ, ɞɥɹ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɱɚɫɬɢɰ�ɫ�ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɡɚɪɹɞɨɦ Q 

]~~[ˆ
RRLL eeeeAQL �J���J��� PPPɷɥɦ ,                                (3.5) 

ɝɞɟ Ⱥȝ – ɨɩɟɪɚɬɨɪɧɚɹ�ɜɟɥɢɱɢɧɚ, ɨɩɢɫɵɜɚɸɳɚɹ�ɜɟɤɬɨɪɧɨɟ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 

ɩɨɥɟ; P =  0,  1,  2,  3;  Ȗȝ� í� ɦɚɬɪɢɰɵ� Ⱦɢɪɚɤɚ; RLe , � ɢ RLe ,
~

 – ɫɩɢɧɨɪɧɵɟ 

ɫɨɫɬɨɹɧɢɹ�ɷɥɟɤɬɪɨɧɨɜ�ɢ�ɩɨɡɢɬɪɨɧɨɜ�ɫ SU(2)-ɫɢɦɦɟɬɪɢɟɣ (L�í «ɥɟɜɵɟ» ɢ R�í 

©ɩɪɚɜɵɟ» ɫɩɢɧɨɪɵ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 

 

3.2. Ƚɪɚɮɢɱɟɫɤɚɹ�ɮɨɪɦɚɥɢɡɚɰɢɹ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. 

Ɏɟɣɧɦɚɧɨɜɫɤɢɟ�ɞɢɚɝɪɚɦɦɵ 
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 ȼ�ɤɜɚɧɬɨɜɨɣ�ɮɢɡɢɤɟ� ɱɚɫɬɨ� ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ�ɬɟɨɪɢɢ� ɜɨɡɦɭɳɟɧɢɣ. 

Ⱦɥɹ�ɚɧɚɥɢɡɚ�ɩɪɨɬɟɤɚɸɳɢɯ�ɩɪɨɰɟɫɫɨɜ�ɫ�ɭɱɚɫɬɢɟɦ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɱɚɫɬɢɰ�ɷɬɨɬ 

ɦɟɬɨɞ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɩɨɫɬɟɩɟɧɧɨɟ�ɜɤɥɸɱɟɧɢɟ�ɜ�ɪɚɫɫɦɨɬɪɟɧɢɟ�ɜɫɟ�ɛɨɥɶɲɟɝɨ 

ɱɢɫɥɚ� ɚɤɬɨɜ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫɜɨɛɨɞɧɵɯ� ɱɚɫɬɢɰ. ɉɪɢ� ɷɬɨɦ� ɤɚɠɞɵɣ� ɚɤɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɥɟɝɤɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɝɪɚɮɢɱɟɫɤɢ. 

 Ɍɚɤɢɟ� ɝɪɚɮɢɱɟɫɤɢɟ� ɢɥɥɸɫɬɪɚɰɢɢ� ɜɩɟɪɜɵɟ� ɛɵɥɢ� ɜɜɟɞɟɧɵ 

ɚɦɟɪɢɤɚɧɫɤɢɦ� ɮɢɡɢɤɨɦ� Ɋ. Ɏɟɣɧɦɚɧɨɦ� ɢ� ɜɩɨɫɥɟɞɫɬɜɢɢ� ɛɵɥɢ� ɧɚɡɜɚɧɵ� ɜ 

ɱɟɫɬɶ�ɧɟɝɨ ɮɟɣɧɦɚɧɨɜɫɤɢɦɢ�ɞɢɚɝɪɚɦɦɚɦɢ. 

 ɉɪɚɜɢɥɚ�ɩɨɫɬɪɨɟɧɢɹ�ɞɢɚɝɪɚɦɦ: 

x� ɫɩɥɨɲɧɨɣ� ɥɢɧɢɟɣ� ɫɨ� ɫɬɪɟɥɤɨɣ (ɩɨɫɥɟɞɧɹɹ� ɭɤɚɡɵɜɚɟɬ� ɧɚɩɪɚɜɥɟɧɢɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ) ɨɛɨɡɧɚɱɚɸɬ� ɫɜɨɛɨɞɧɭɸ� ɱɚɫɬɢɰɭ� ɜɟɳɟɫɬɜɚ (ɧɚɩɪɢɦɟɪ, 

ɷɥɟɤɬɪɨɧ); 

x�ɜɨɥɧɢɫɬɨɣ�ɥɢɧɢɟɣ�ɨɛɨɡɧɚɱɚɸɬ�ɜɢɪɬɭɚɥɶɧɭɸ�ɱɚɫɬɢɰɭ – ɤɜɚɧɬ�ɩɨɥɹ; 

x�ɬɨɱɤɚɦɢ (1, 2, …) ɨɛɨɡɧɚɱɚɸɬ�ɚɤɬɵ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɱɚɫɬɢɰ. 

Ɉɛɵɱɧɨ�ɨɫɶ�ɜɪɟɦɟɧɢ�ɧɚ�ɷɬɢɯ�ɞɢɚɝɪɚɦɦɚɯ�ɧɚɩɪɚɜɥɹɸɬ�ɫɥɟɜɚ�ɧɚɩɪɚɜɨ, 

ɚ� ɤɨɥɢɱɟɫɬɜɨ� ɚɤɬɨɜ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɱɚɫɬɢɰ (ɬɨɱɟɤ� ɧɚ� ɞɢɚɝɪɚɦɦɟ) 

ɨɩɪɟɞɟɥɹɟɬ�ɩɨɪɹɞɨɤ�ɞɢɚɝɪɚɦɦɵ. 

 

ɉɪɢɦɟɪ 3.1.�ɗɮɮɟɤɬ�Ʉɨɦɩɬɨɧɚ. 

 ɇɚ�ɪɢɫ. 3.1 ɩɨɤɚɡɚɧɚ� ɞɢɚɝɪɚɦɦɚ 2-ɝɨ 

ɩɨɪɹɞɤɚ, ɨɧɚ�ɨɬɪɚɠɚɟɬ�ɪɚɫɫɟɹɧɢɟ�ɮɨɬɨɧɚ�ɧɚ 

ɷɥɟɤɬɪɨɧɟ: ɜɧɚɱɚɥɟ� ɩɪɢɫɭɬɫɬɜɭɸɬ� ɫɜɨɛɨɞ-

ɧɵɟ�ɷɥɟɤɬɪɨɧ ɟ�ɢ�ɮɨɬɨɧ Ȗ, ɤɨɬɨɪɵɟ�ɜ�ɬɨɱɤɟ 

1 ɜɫɬɪɟɱɚɸɬɫɹ, ɩɪɨɢɫɯɨɞɢɬ� ɩɨɝɥɨɳɟɧɢɟ 

ɮɨɬɨɧɚ�ɷɥɟɤɬɪɨɧɨɦ�ɢ�ɩɟɪɟɯɨɞ�ɩɨɫɥɟɞɧɟɝɨ�ɜ�ɩɪɨɦɟɠɭɬɨɱɧɨɟ�ɫɨɫɬɨɹɧɢɟ (1 – 2); 

ɜ�ɬɨɱɤɟ 2 ɷɥɟɤɬɪɨɧ ɢɫɩɭɫɤɚɟɬ�ɧɨɜɵɣ�ɮɨɬɨɧ Ȗ'�ɢ�ɩɟɪɟɯɨɞɢɬ�ɜ�ɧɨɜɨɟ�ɫɨɫɬɨɹɧɢɟ 

ɟ'. 

 

 

1 2 

ɟ 

Ȗ Ȗǯ 

ɟǯ 

Ɋɢɫ. 3.1. Ɏɟɣɧɦɚɧɨɜɫɤɚɹ� ɞɢɚ-
ɝɪɚɦɦɚ�ɷɮɮɟɤɬɚ�Ʉɨɦɩɬɨɧɚ 
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ɉɪɢɦɟɪ 3.2.� Ⱥɤɬ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɷɥɟɤɬɪɨɧɨɜ. 

 ɇɚ� ɪɢɫ. 3.2 ɬɚɤɠɟ� ɩɨɤɚɡɚɧɚ 

ɞɢɚɝɪɚɦɦɚ 2-ɝɨ� ɩɨɪɹɞɤɚ, ɤɨɬɨɪɚɹ 

ɨɬɪɚɠɚɟɬ� ɩɪɨɰɟɫɫ� ɨɛɦɟɧɚ� ɮɨɬɨɧɨɦ 

ɦɟɠɞɭ� ɞɜɭɦɹ� ɷɥɟɤɬɪɨɧɚɦɢ: ɨɞɢɧ 

ɷɥɟɤɬɪɨɧ ɟ1�ɜ�ɬɨɱɤɟ 1 ɢɫɩɭɫɤɚɟɬ�ɮɨɬɨɧ Ȗ, 

ɤɨɬɨɪɵɣ�ɡɚɬɟɦ�ɜ�ɬɨɱɤɟ 2 ɩɨɝɥɨɳɚɟɬɫɹ�ɜɬɨɪɵɦ�ɷɥɟɤɬɪɨɧɨɦ ɟ2. 

 

ɉɪɢɦɟɪ 3.3. Ɋɟɧɬɝɟɧɨɜɫɤɨɟ�ɢɡɥɭɱɟɧɢɟ 

 ɇɚ� ɪɢɫ. 3.3 ɩɪɢɜɟɞɟɧɚ� ɞɢɚɝɪɚɦɦɚ 

3-ɝɨ� ɩɨɪɹɞɤɚ, ɨɧɚ ɨɬɪɚɠɚɟɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɞɜɭɯ� ɷɥɟɤɬɪɨɧɨɜ ɟ1� ɢ ɟ2 

ɫ� ɢɫɩɭɫɤɚɧɢɟɦ� ɮɨɬɨɧɚ� ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ 

ɢɡɥɭɱɟɧɢɹ Ȗɪ. 

 

ɉɪɢɦɟɪ 3.4.�Ɋɨɠɞɟɧɢɟ�ɩɚɪɵ�ɟ - �  ɟ+. Ⱥɧɧɢɝɢɥɹɰɢɹ ɩɚɪɵ�ɟ - �  ɟ+. 

 ɇɚ� ɪɢɫ. 3.4 – ɞɢɚɝɪɚɦɦɵ 1-ɝɨ� ɩɨɪɹɞɤɚ, ɨɧɢ� ɨɬɪɚɠɚɸɬ� ɷɥɟɦɟɧɬɚɪɧɵɟ 

ɩɪɨɰɟɫɫɵ� ɩɪɢ� ɩɪɨɯɨɠɞɟɧɢɢ� ɤɨɫɦɢɱɟɫɤɨɝɨ� ɢɡɥɭɱɟɧɢɹ� ɱɟɪɟɡ� ɡɟɦɧɭɸ 

ɚɬɦɨɫɮɟɪɭ. 

Ɏɟɣɧɦɚɧɨɜɫɤɚɹ� ɞɢɚɝɪɚɦɦɚ� ɩɨɡɜɨɥɹɟɬ� ɬɚɤɠɟ� ɫ� ɩɨɦɨɳɶɸ 

ɨɩɪɟɞɟɥɟɧɧɵɯ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɩɪɚɜɢɥ� ɡɚɩɢɫɚɬɶ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɦɚɬɪɢɱɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɢ�ɩɨ�ɧɟɦɭ�ɜɵɱɢɫɥɢɬɶ�ɜɟɪɨɹɬɧɨɫɬɶ 

Ȗ 

ɟ1 

ɟ2 

1 

2 

Ɋɢɫ. 3.2.� Ɏɟɣɧɦɚɧɨɜɫɤɚɹ� ɞɢɚ-
ɝɪɚɦɦɚ�ɚɤɬɚ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɧɨɜ 

Ȗɪ 

3 

Ȗ 

ɟ1 

ɟ2 

1 

2 

Ɋɢɫ. 3.3. Ɏɟɣɧɦɚɧɨɜɫɤɚɹ� ɞɢɚ-
ɝɪɚɦɦɚ� ɚɤɬɚ� ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ 
ɢɡɥɭɱɟɧɢɹ 

  ɚ     �ɛ 
Ɋɢɫ. 3.4. Ɏɟɣɧɦɚɧɨɜɫɤɢɟ�ɞɢɚɝɪɚɦɦɵ: 

ɚ – ɚɤɬ�ɪɨɠɞɟɧɢɹ�ɩɚɪɵ�ɟ - �  ɟ+; ɛ – ɚɤɬ�ɚɧɧɢɝɢɥɹɰɢɢ�ɩɚɪɵ�ɟ - �  ɟ+ 

ɟ+ 

ɟ -
 

Ȗ 1 Ȗ 1 
ɟ -

 

ɟ+ 
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ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɤɜɚɧɬɨɜɨɝɨ� ɩɟɪɟɯɨɞɚ. ȼɤɥɚɞ� ɤɚɠɞɨɣ� ɜɟɪɲɢɧɵ (ɬɨɱɤɢ) 

ɞɢɚɝɪɚɦɦɵ� ɜ� ɚɦɩɥɢɬɭɞɭ� ɩɪɨɰɟɫɫɚ (ɚ� ɤɜɚɞɪɚɬ� ɚɦɩɥɢɬɭɞɵ, ɤɚɤ� ɢɡɜɟɫɬɧɨ, 

ɨɩɪɟɞɟɥɹɟɬ� ɜɟɪɨɹɬɧɨɫɬɶ� ɩɪɨɰɟɫɫɚ) ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɤɨɧɫɬɚɧɬɟ� ɫɜɹɡɢ� ɬɟɯ 

ɱɚɫɬɢɰ (ɢɥɢ�ɩɨɥɟɣ), ɥɢɧɢɢ�ɤɨɬɨɪɵɯ�ɫɯɨɞɹɬɫɹ�ɜ�ɜɟɪɲɢɧɟ. 

ɇɚ� ɜɫɟɯ� ɩɪɢɜɟɞɟɧɧɵɯ� ɞɢɚɝɪɚɦɦɚɯ� ɬɚɤɨɣ� ɤɨɧɫɬɚɧɬɨɣ� ɫɜɹɡɢ� ɹɜɥɹɟɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ� ɡɚɪɹɞ ɟ. ɑɟɦ� ɛɨɥɶɲɟ� ɜɟɪɲɢɧ� ɫɨɞɟɪɠɢɬ� ɞɢɚɝɪɚɦɦɚ, ɬɟɦ� ɜ 

ɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ� ɜɯɨɞɢɬ� ɡɚɪɹɞ� ɜ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ 

ɚɦɩɥɢɬɭɞɵ. Ɍɚɤ, ɚɦɩɥɢɬɭɞɵ� ɩɪɨɰɟɫɫɨɜ, ɢɡɨɛɪɚɠɟɧɧɵɯ� ɧɚ� ɪɢɫ. 3.1 ɢ 3.2, 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɟ2, ɚ� ɚɦɩɥɢɬɭɞɚ� ɩɪɨɰɟɫɫɚ, ɢɡɨɛɪɚɠɟɧɧɨɝɨ� ɧɚ� ɪɢɫ. 3.3 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɟ3. 

 

3.3. ɉɨɧɹɬɢɹ�ɤɚɥɢɛɪɨɜɨɱɧɨɣ�ɫɢɦɦɟɬɪɢɢ�ɢ�ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

 Ʉɚɤ� ɢɡɜɟɫɬɧɨ, ɜ� ɮɢɡɢɤɟ� ɪɚɡɥɢɱɚɸɬ� ɱɟɬɵɪɟ� ɬɢɩɚ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɦɚɬɟɪɢɢ: ɫɢɥɶɧɨɟ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ, ɫɥɚɛɨɟ� ɢ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɜɵɞɟɥɹɸɬ� ɱɟɬɵɪɟ� ɝɪɭɩɩɵ� ɷɥɟɦɟɧɬɚɪɧɵɯ 

ɱɚɫɬɢɰ: 

x ɚɞɪɨɧɵ, ɤɨɬɨɪɵɟ�ɭɱɚɫɬɜɭɸɬ�ɜɨ�ɜɫɟɯ�ɬɢɩɚɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ; 

x ɥɟɩɬɨɧɵ, ɧɟ� ɭɱɚɫɬɜɭɸɳɢɟ� ɬɨɥɶɤɨ� ɜ� ɩɪɨɰɟɫɫɚɯ� ɫɢɥɶɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ; 

x ɮɨɬɨɧɵ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ� ɡɚ� ɩɪɨɰɟɫɫɵ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ; 

x ɝɪɚɜɢɬɨɧɵ, ɫɥɭɠɚɳɢɟ� ɩɟɪɟɧɨɫɱɢɤɚɦɢ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɢɹ. 

Ʉɚɠɞɚɹ� ɝɪɭɩɩɚ� ɱɚɫɬɢɰ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɜɨɢɦɢ� ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ 

ɡɚɤɨɧɚɦɢ� ɫɨɯɪɚɧɟɧɢɹ. Ɍɚɤ, ɫ� ɛɨɥɶɲɨɣ�ɬɨɱɧɨɫɬɶɸ� ɭɫɬɚɧɨɜɥɟɧɨ� ɫɨɯɪɚɧɟɧɢɟ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɡɚɪɹɞɚ Q, ɛɚɪɢɨɧɧɨɝɨ� ɡɚɪɹɞɚ ȼ, ɥɟɩɬɨɧɧɵɯ�ɡɚɪɹɞɨɜ Le ,  LĲ. 

ɉɪɢ� ɫɢɥɶɧɨɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɜɵɩɨɥɧɹɸɬɫɹ� ɬɚɤɠɟ� ɱɚɫɬɧɵɟ� ɡɚɤɨɧɵ 
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ɫɨɯɪɚɧɟɧɢɹ�ɢɡɨɬɨɩɢɱɟɫɤɨɝɨ�ɫɩɢɧɚ Is, ɚɪɨɦɚɬɚ (s, c, b), ɤɨɬɨɪɵɟ�ɧɚɪɭɲɚɸɬɫɹ 

ɜ�ɩɪɨɰɟɫɫɚɯ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɢ�ɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. 

ɂɧɚɱɟ� ɝɨɜɨɪɹ, ɤɚɠɞɵɣ� ɢɡ� ɧɚɡɜɚɧɧɵɯ� ɡɚɤɨɧɨɜ� ɫɨɯɪɚɧɟɧɢɹ� ɨɬɪɚɠɚɟɬ 

ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɧɭɬɪɟɧɧɸɸ� ɫɢɦɦɟɬɪɢɸ� ɭɪɚɜɧɟɧɢɣ� ɞɜɢɠɟɧɢɹ� ɞɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɤɜɚɧɬɨɜɨɝɨ�ɩɨɥɹ. 

ȿɫɥɢ, ɧɚɩɪɢɦɟɪ, ɤɚɤɢɦ�ɬɨ� ɨɛɪɚɡɨɦ� ɭɞɚɥɨɫɶ� ɛɵ� ɢɫɤɥɸɱɢɬɶ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ�ɢ�ɫɥɚɛɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɬɨ�ɨɤɚɡɚɥɨɫɶ�ɛɵ, ɱɬɨ�ɩɪɨɬɨɧ�ɢ 

ɧɟɣɬɪɨɧ, ɤɚɤ�ɩɪɟɞɫɬɚɜɢɬɟɥɢ�ɚɞɪɨɧɨɜ, ɧɟɪɚɡɥɢɱɢɦɵ. Ⱥ�ɩɨɫɤɨɥɶɤɭ�ɩɪɨɬɨɧ�ɢ 

ɧɟɣɬɪɨɧ – ɤɜɚɧɬɨɜɵɟ� ɨɛɴɟɤɬɵ, ɨɩɢɫɵɜɚɟɦɵɟ� ɜɨɥɧɨɜɵɦɢ� ɮɭɧɤɰɢɹɦɢ 

� �trp ,&\ �ɢ � �trn ,&\ , ɬɨ�ɧɟɜɨɡɦɨɠɧɨ�ɪɚɡɥɢɱɢɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɷɬɢ�ɱɚɫɬɢɰɵ, ɧɨ�ɢ 

ɥɸɛɭɸ� ɢɯ� ɫɭɩɟɪɩɨɡɢɰɢɸ, ɤɨɬɨɪɭɸ� ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɤɚɤ� ɩɨɜɨɪɨɬ� ɧɚ 

ɧɟɤɨɬɨɪɵɣ� ɭɝɨɥ� ĳ� ɜ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɦ� ɢɡɨɬɨɩɢɱɟɫɤɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ. ɗɬɨ� ɢ 

ɟɫɬɶ� ɜɧɭɬɪɟɧɧɹɹ� ɫɢɦɦɟɬɪɢɹ� ɭɪɚɜɧɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɡɚɤɨɧɭ 

ɫɨɯɪɚɧɟɧɢɹ� ɢɡɨɬɨɩɢɱɟɫɤɨɝɨ� ɫɩɢɧɚ Is (ɢɧɚɱɟ� ɷɬɭ� ɫɢɦɦɟɬɪɢɸ� ɧɚɡɵɜɚɸɬ 

ɢɡɨɬɨɩɢɱɟɫɤɨɣ�ɢɧɜɚɪɢɚɧɬɧɨɫɬɶɸ). 

Ʉɚɥɢɛɪɨɜɨɱɧɨɣ� ɫɢɦɦɟɬɪɢɟɣ ɧɚɡɵɜɚɸɬ� ɰɟɥɵɣ� ɤɥɚɫɫ� ɜɧɭɬɪɟɧɧɢɯ 

ɫɢɦɦɟɬɪɢɣ� ɭɪɚɜɧɟɧɢɣ� ɬɟɨɪɢɢ� ɩɨɥɹ �ɫɢɦɦɟɬɪɢɣ� ɭɪɚɜɧɟɧɢɣ� ɞɜɢɠɟɧɢɹ� ɜ 

ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɩɨɥɹ, ɝɞɟ� ɫɚɦɭ� ɫɢɦɦɟɬɪɢɸ� ɫɜɹɡɵɜɚɸɬ� ɫɨ� ɫɜɨɣɫɬɜɚɦɢ 

ɷɥɟɦɟɧɬɚɪɧɵɯ� ɱɚɫɬɢɰ), ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ� ɨɩɪɟɞɟɥɟɧɧɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ, 

ɡɚɜɢɫɹɳɢɦɢ�ɨɬ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɣ�ɬɨɱɤɢ Ⱥ ( tr ,& ). 

ȿɫɥɢ� ɜ� ɧɟɤɨɬɨɪɨɣ� ɥɚɛɨɪɚɬɨɪɧɨɣ� ɫɢɫɬɟɦɟ� ɨɬɫɱɟɬɚ� ɩɪɨɬɨɧ (ɧɟɣɬɪɨɧ) 

ɨɩɪɟɞɟɥɹɸɬ� ɤɚɤ� ɱɚɫɬɢɰɭ, ɫɨɫɬɨɹɧɢɟ� ɤɨɬɨɪɨɣ� ɨɩɢɫɵɜɚɟɬɫɹ� ɨɞɧɨɣ 

ɤɨɦɛɢɧɚɰɢɟɣ (ɫɭɩɟɪɩɨɡɢɰɢɟɣ) ɜɨɥɧɨɜɵɯ� ɮɭɧɤɰɢɣ� ȥɪ ɢ� ȥɩ,  ɚ� ɜ� ɞɪɭɝɨɣ 

ɫɢɫɬɟɦɟ� ɨɬɫɱɟɬɚ – ɢɧɨɣ� ɤɨɦɛɢɧɚɰɢɟɣ, ɬ. ɟ. ɫɚɦ� ɭɝɨɥ� ɩɨɜɨɪɨɬɚ� ĳ� ɜ 

ɢɡɨɬɨɩɢɱɟɫɤɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ� ɫɬɚɧɨɜɢɬɫɹ� ɡɚɜɢɫɹɳɢɦ� ɨɬ� ɤɨɨɪɞɢɧɚɬ 

ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ: ĳ = ĳ( tr ,& ), ɬɨ ɬɚɤɨɣ�ɩɨɜɨɪɨɬ�ɧɚ�ɭɝɨɥ ĳ( tr ,& ) ɩɪɢɧɹɬɨ 

ɧɚɡɵɜɚɬɶ ɤɚɥɢɛɪɨɜɨɱɧɵɦ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ. ɉɪɢ�ɷɬɨɦ�ɟɫɥɢ�ɡɚɤɨɧɵ�ɩɪɢɪɨɞɵ 

ɧɟ� ɡɚɜɢɫɹɬ� ɨɬ� ɬɚɤɨɝɨ� ɥɨɤɚɥɶɧɨɝɨ� ɩɪɨɢɡɜɨɥɚ� ɜ� ɜɵɛɨɪɟ� ɫɭɩɟɪɩɨɡɢɰɢɣ 
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ɮɭɧɤɰɢɣ� ȥɪ ɢ� ȥɩ, ɬɨ� ɜ� ɭɪɚɜɧɟɧɢɹɯ� ɞɜɢɠɟɧɢɹ� ɧɟɢɡɛɟɠɧɨ� ɩɨɹɜɥɹɟɬɫɹ 

ɫɥɚɝɚɟɦɨɟ, ɭɱɢɬɵɜɚɸɳɟɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɱɚɫɬɢɰ. Ɍɚɤ, ɭɪɚɜɧɟɧɢɟ�ɞɜɢɠɟɧɢɹ 

ɫɜɨɛɨɞɧɨɝɨ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɝɨ� ɧɭɤɥɨɧɚ (ɭɪɚɜɧɟɧɢɟ� Ⱦɢɪɚɤɚ) ɫɨɞɟɪɠɢɬ 

ɩɪɨɢɡɜɨɞɧɵɟ� ɜɨɥɧɨɜɨɣ�ɮɭɧɤɰɢɢ� ȥ� ɩɨ� ɜɪɟɦɟɧɢ� ɢ� ɩɨ� ɤɨɨɪɞɢɧɚɬɟ, ɩɨɷɬɨɦɭ 

ɩɪɢ� ɩɨɜɨɪɨɬɟ� ɧɚ� ɭɝɨɥ� ĳ( tr ,& ) ɭɪɚɜɧɟɧɢɟ� ɩɪɢɨɛɪɟɬɟɬ� ɞɨɛɚɜɤɭ, 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ� ɩɪɨɢɡɜɨɞɧɵɦ� ɭɝɥɚ� ĳ� ɩɨ� ɜɪɟɦɟɧɢ t� ɢ� ɩɨ� ɤɨɨɪɞɢɧɚɬɟ r   

�ɬ. ɟ. ɞɨɛɚɜɤɭ� ɫ drdMM ɢ� ). ɗɬɚ� ɞɨɛɚɜɤɚ� ɜ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ� Ʌɨɪɟɧɰɚ 

ɢɡɦɟɧɹɟɬɫɹ� ɤɚɤ� ɱɟɬɵɪɟɯɦɟɪɧɵɣ� ɜɟɤɬɨɪ� ɢ, ɱɬɨɛɵ� ɟɟ� ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ, ɜ 

ɭɪɚɜɧɟɧɢɟ� ɞɜɢɠɟɧɢɹ� ɞɨɛɚɜɥɹɸɬ� ɫɩɟɰɢɚɥɶɧɵɟ� ɜɟɤɬɨɪɧɵɟ� ɩɨɥɹ� ɫ� ɩɨɞɨɛɧɨɣ 

ɞɨɛɚɜɤɨɣ ( drdMM,� ), ɧɨ�ɜɡɹɬɨɣ�ɫ�ɨɛɪɚɬɧɵɦ�ɡɧɚɤɨɦ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɚɥɢɛɪɨɜɨɱɧɚɹ� ɫɢɦɦɟɬɪɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɨɛɯɨ-

ɞɢɦɨɫɬɢ� ɜɜɟɞɟɧɢɹ� ɨɫɨɛɵɯ ɜɟɤɬɨɪɧɵɯ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɨɥɟɣ, ɨɛɦɟɧ 

ɤɜɚɧɬɚɦɢ� ɤɨɬɨɪɵɯ� ɨɛɭɫɥɨɜɥɢɜɚɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɱɚɫɬɢɰ. 

 

3.4. Ʉɜɚɧɬɨɜɚɹ�ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɚ 

 ɋɨɜɫɟɦ�ɧɟ�ɨɛɹɡɚɬɟɥɶɧɨ, ɱɬɨɛɵ�ɜ�ɯɨɞɟ�ɤɚɥɢɛɪɨɜɨɱɧɵɯ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 

ɩɪɨɢɫɯɨɞɢɥɨ� ɢɡɦɟɧɟɧɢɟ� ɤɨɦɛɢɧɚɰɢɢ� ɪɚɡɧɵɯ� ɱɚɫɬɢɰ (ɬɚɤɢɯ, ɤɚɤ� ɩɪɨɬɨɧ� ɢ 

ɧɟɣɬɪɨɧ). ȼ ɤɜɚɧɬɨɜɨɣ� ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɟ ɞɥɹ� ɷɬɨɣ� ɰɟɥɢ� ɫɥɭɠɚɬ 

ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ�ɢ�ɦɧɢɦɚɹ�ɱɚɫɬɢ�ɜɨɥɧɨɜɨɣ�ɮɭɧɤɰɢɢ�ɷɥɟɤɬɪɨɧɚ�ȥɟ, ɚ�ɜɦɟɫɬɨ 

ɢɡɨɬɨɩɢɱɟɫɤɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɥɨɫɤɨɫɬɶ� ɤɨɦɩɥɟɤɫɧɨɝɨ 

ɩɟɪɟɦɟɧɧɨɝɨ, ɝɞɟ� ɩɨ� ɨɞɧɨɣ� ɨɫɢ� ɨɬɤɥɚɞɵɜɚɟɬɫɹ� ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ�ȥɟ, ɚ 

ɩɨ�ɞɪɭɝɨɣ – ɦɧɢɦɚɹ�ɱɚɫɬɶ. 

 Ʉɨɦɩɥɟɤɫɧɭɸ�ɮɭɧɤɰɢɸ�ȥɟ�ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɜ� ɜɢɞɟ�ɩɪɨɢɡɜɟɞɟɧɢɹ 

ɟɟ�ɦɨɞɭɥɹ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɮɚɡɨɜɨɝɨ�ɦɧɨɠɢɬɟɥɹ. ɉɨɜɨɪɨɬ�ɜ�ɩɥɨɫɤɨɫɬɢ 

ɤɨɦɩɥɟɤɫɧɨɝɨ� ɩɟɪɟɦɟɧɧɨɝɨ� ɧɚ� ɭɝɨɥ� ĳ� ɫɜɟɞɟɬɫɹ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɮɚɡɨɜɨɝɨ 

ɦɧɨɠɢɬɟɥɹ, ɬ. ɟ. ɤ�ɭɦɧɨɠɟɧɢɸ�ȥɟ�ɧɚ�ɧɨɜɵɣ�ɮɚɡɨɜɵɣ�ɦɧɨɠɢɬɟɥɶ: 

ȥɟ( tr ,& ) ĺ�ȥɟ ̗ = ȥɟ( tr ,& ).exp[i.e.ĳ( tr ,& )],                            (3.6) 
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ɝɞɟ ɟ – ɡɚɪɹɞ�ɷɥɟɤɬɪɨɧɚ; ȥɟ ̗ – ɩɪɟɨɛɪɚɡɨɜɚɧɧɚɹ�ɜɨɥɧɨɜɚɹ�ɮɭɧɤɰɢɹ. 

 ɉɪɢ� ɩɨɫɥɟɞɭɸɳɟɣ� ɩɨɞɫɬɚɧɨɜɤɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɣ� ȥɟ ̗�ɮɭɧɤɰɢɢ� ɜ 

ɭɪɚɜɧɟɧɢɟ� Ⱦɢɪɚɤɚ, ɨɩɢɫɵɜɚɸɳɟɟ� ɞɜɢɠɟɧɢɟ� ɫɜɨɛɨɞɧɨɝɨ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɝɨ 

ɷɥɟɤɬɪɨɧɚ, ɬ. ɟ. ɜ�ɭɪɚɜɧɟɧɢɟ�ɜɢɞɚ 
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iI ; qȝ� í� ɨɛɨɛɳɟɧɧɚɹ� ɱɟɬɵɪɟɯ-

ɦɟɪɧɚɹ� ɤɨɨɪɞɢɧɚɬɚ� ɫ� ɤɨɦɩɨɧɟɧɬɚɦɢ q0
 =  t, q1 =  x, q2

 =  y, q3 =  z; 

)/,/,/;/(/ zyxtq ww�ww�ww�ww ww P� , )/,/,/;/(/ zyxtq wwwwwwww ww P � í 

ɨɩɟɪɚɬɨɪɵ�ɱɚɫɬɧɵɯ�ɩɪɨɢɡɜɨɞɧɵɯ. 

ɑɬɨɛɵ� ɨɛɟɫɩɟɱɢɬɶ� ɫɢɦɦɟɬɪɢɸ� ɢ� ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ� ɜɨɡɧɢɤɲɭɸ 

ɞɨɛɚɜɤɭ, ɧɟɨɛɯɨɞɢɦɨ�ɩɪɢɩɢɫɚɬɶ�ɤ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɭɪɚɜɧɟɧɢɹ (3.7) ɫɥɟɞɭɸɳɟɟ 
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qqAei e , ɝɞɟ Ⱥȝ(qȝ) – ɜɟɤɬɨɪɧɨɟ�ɤɚɥɢɛɪɨɜɨɱɧɨɟ 

ɩɨɥɟ, ɤɨɬɨɪɨɟ� ɜ� ɯɨɞɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 

ɩɟɪɟɯɨɞɢɬ�ɜ�ɫɭɦɦɭ ])()([ P
PP

P wMw� qqqA . 

 Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ� ɬɪɟɛɨɜɚɧɢɹ� ɤɚɥɢɛɪɨɜɨɱɧɨɣ 

ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ� ɷɥɟɤɬɪɨɧ� ɞɨɥɠɟɧ� ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ� ɫ� ɧɟɤɨɬɨɪɵɦ 

ɜɟɤɬɨɪɧɵɦ�ɩɨɥɟɦ Ⱥȝ. ȿɫɥɢ� ɡɚɩɢɫɚɬɶ� ɭɪɚɜɧɟɧɢɹ�ɞɥɹ� ɷɬɨɝɨ� ɩɨɥɹ� ɬɚɤ, ɱɬɨɛɵ 

ɨɧɢ�ɫɚɦɢ�ɛɵɥɢ�ɤɚɥɢɛɪɨɜɨɱɧɨ�ɢɧɜɚɪɢɚɧɬɧɵɦɢ, ɬɨ�ɩɨɥɭɱɢɦ�ɜ�ɢɬɨɝɟ�ɯɨɪɨɲɨ 

ɢɡɜɟɫɬɧɵɟ� ɭɪɚɜɧɟɧɢɹ� Ɇɚɤɫɜɟɥɥɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɦɩɟɧɫɢɪɭɸɳɢɦ 

�ɤɚɥɢɛɪɨɜɨɱɧɵɦ) ɩɨɥɟɦ� ɞɥɹ� ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ȥɟ�ɮɭɧɤɰɢɢ 
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ɹɜɥɹɟɬɫɹ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ� ɩɨɥɟ, ɚ� ɤɚɥɢɛɪɭɸɳɟɣ� ɱɚɫɬɢɰɟɣ – ɮɨɬɨɧ 

�ɛɟɡɦɚɫɫɨɜɚɹ�ɱɚɫɬɢɰɚ�ɫɨ�ɫɩɢɧɨɦ š = 1). 

 

3.5. Ʉɜɚɧɬɨɜɚɹ�ɯɪɨɦɨɞɢɧɚɦɢɤɚ 

 ȼ ɤɜɚɧɬɨɜɨɣ� ɯɪɨɦɨɞɢɧɚɦɢɤɟ
 �ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɫɢɥɶɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ), ɨɩɢɫɵɜɚɸɳɟɣ�ɞɢɧɚɦɢɤɭ�ɤɜɚɪɤɨɜ, ɜɫɟ�ɢɡɥɨɠɟɧɧɵɟ� ɜɵɲɟ 

ɪɚɫɫɭɠɞɟɧɢɹ�ɨɫɬɚɸɬɫɹ�ɜ�ɫɢɥɟ, ɚ�ɤ�ɤɚɥɢɛɪɨɜɨɱɧɵɦ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦ�ɤɪɨɦɟ 

ɢɡɦɟɧɟɧɢɹ� ɮɚɡɵ� ɞɨɛɚɜɥɹɟɬɫɹ� ɢɡɦɟɧɟɧɢɟ� ɰɜɟɬɚ (ɰɜɟɬɧɨɫɬɢ� ɤɜɚɪɤɨɜ). 

ɉɨɫɥɟɞɧɟɟ� ɨɛɴɹɫɧɹɟɬɫɹ� ɬɟɦ, ɱɬɨ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɫɢɦɦɟɬɪɢɢ� ɰɜɟɬ� ɧɟ 

ɧɚɛɥɸɞɚɟɦ, ɤɚɤ� ɢ� ɮɚɡɚ. ɍɤɚɡɚɧɧɨɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɡɚɩɢɫɚɧɨ 

ɱɟɪɟɡ�ɜɨɥɧɨɜɵɟ�ɮɭɧɤɰɢɢ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 

ȥĮ(qȝ)ĺȥƍ=¦
E

PD
E

PE M��\ )](exp[)( qiq                               (3.8) 

ɝɞɟ�ɢɧɞɟɤɫ P = 0, 1, 2, 3 – ɨɩɪɟɞɟɥɹɟɬ�ɨɞɧɭ�ɢɡ�ɨɛɨɛɳɟɧɧɵɯ�ɤɨɨɪɞɢɧɚɬ qȝ ; 

ɢɧɞɟɤɫɵ�Į�ɢ�ȕ = 1, 2, 3 – ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɬɪɟɦ�ɜɨɡɦɨɠɧɵɦ�ɡɧɚɱɟɧɢɹɦ�ɰɜɟɬɚ 

ɤɜɚɪɤɨɜ (ɤɪɚɫɧɵɣ, ɡɟɥɟɧɵɣ, ɫɢɧɢɣ). ɉɨɫɤɨɥɶɤɭ� ɰɜɟɬ� ɤɜɚɪɤɚ� ɜɵɩɨɥɧɹɟɬ 

ɮɭɧɤɰɢɸ�ɡɚɪɹɞɚ, ɬɨ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɜɢɞɚ (3.8) ɜɦɟɫɬɨ�ɨɞɧɨɣ 

ɮɚɡɵ (ɤɚɤ�ɜ�ɫɥɭɱɚɟ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ) ɩɨɹɜɥɹɸɬɫɹ�ɜɨɫɟɦɶ 

ɢɡɦɟɧɹɸɳɢɯ� ɰɜɟɬ� ɮɚɡ )( PD
EM q � ɢ� ɞɟɜɹɬɚɹ� ɤɨɦɩɨɧɟɧɬɚ� ɮɚɡɵ )( PD

DM q , 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɨɛɳɟɣ� ɮɚɡɟ; ɩɪɢ� ɷɬɨɦ� ɫɭɦɦɚ ¦
D

PD
DM )(q ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɭɫɥɨɜɢɸ�ɫɨɯɪɚɧɟɧɢɹ�ɛɚɪɢɨɧɧɨɝɨ�ɡɚɪɹɞɚ (ȼ = const). 

 ɑɬɨɛɵ� ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ (ɩɪɨɤɚɥɢɛɪɨɜɚɬɶ) ɢɡɦɟɧɟɧɢɟ� ɜ� ɭɪɚɜɧɟɧɢɹɯ 

ɞɜɢɠɟɧɢɹ, ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɩɪɢɯɨɞɢɬɫɹ� ɜɜɨɞɢɬɶ� ɜɨɫɟɦɶ� ɰɜɟɬɧɵɯ ɝɥɸɨɧɧɵɯ 

ɩɨɥɟɣ �ɢɯ�ɬɚɤɠɟ�ɧɚɡɵɜɚɸɬ�ɩɨɥɹɦɢ�əɧɝɚ – Ɇɢɥɥɫɚ), ɬ. ɟ. ɜɨɫɟɦɶ�ɜɟɤɬɨɪɧɵɯ 

ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɨɥɟɣ. Ʉɜɚɧɬɚɦɢ� ɷɬɢɯ� ɩɨɥɟɣ� ɹɜɥɹɸɬɫɹ� ɰɜɟɬɧɵɟ 

ɛɟɡɦɚɫɫɨɜɵɟ ɝɥɸɨɧɵ – ɱɚɫɬɢɰɵ� ɫɨ� ɫɩɢɧɨɦ š = 1. ɂɦɟɧɧɨ� ɩɨɫɪɟɞɫɬɜɨɦ 

                                                

 ɏɪɨɦɨɫ�ɜ�ɩɟɪɟɜɨɞɟ�ɫ�ɝɪɟɱɟɫɤɨɝɨ – ɰɜɟɬ. 
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ɨɛɦɟɧɚ� ɝɥɸɨɧɚɦɢ� ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɦɟɠɞɭ� ɤɜɚɪɤɚɦɢ� ɢ 

ɨɛɪɚɡɨɜɚɧɢɟ�ɚɞɪɨɧɨɜ. 

 ɉɨɫɤɨɥɶɤɭ� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɮɨɬɨɧɨɜ – ɢɫɬɢɧɧɨ� ɧɟɣɬɪɚɥɶɧɵɯ� ɱɚɫɬɢɰ – 

ɝɥɸɨɧɵ, ɤɚɤ� ɢ� ɫɚɦɢ� ɤɜɚɪɤɢ, ɨɤɚɡɵɜɚɸɬɫɹ� ɡɚɪɹɠɟɧɧɵɦɢ� ɨɩɪɟɞɟɥɟɧɧɵɦ 

ɰɜɟɬɨɦ, ɨɧɢ� ɬɚɤɠɟ� ɞɨɥɠɧɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ� ɩɨɫɪɟɞɫɬɜɨɦ�ɢɫɩɭɫɤɚɧɢɹ� ɢ 

ɩɨɝɥɨɳɟɧɢɹ� ɝɥɸɨɧɨɜ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɭɪɚɜɧɟɧɢɹ�ɞɥɹ� ɝɥɸɨɧɧɨɝɨ�ɩɨɥɹ (ɩɨ 

ɫɪɚɜɧɟɧɢɸ�ɫ�ɭɪɚɜɧɟɧɢɹɦɢ�Ɇɚɤɫɜɟɥɥɚ�ɜ�ɜɚɤɭɭɦɟ) ɫɬɚɧɨɜɹɬɫɹ�ɧɟɥɢɧɟɣɧɵɦɢ.  

Ɍɚɤɢɟ�ɤɚɥɢɛɪɨɜɨɱɧɵɟ�ɩɨɥɹ�ɧɚɡɵɜɚɸɬ ɧɟɚɛɟɥɟɜɵɦɢ. 

 

3.6. Ɍɟɨɪɢɢ�ɫɥɚɛɨɝɨ�ɢ�ɷɥɟɤɬɪɨɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 

 ɋɥɚɛɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɡɚɧɢɦɚɟɬ� ɨɫɨɛɨɟ� ɩɨɥɨɠɟɧɢɟ� ɜ� ɫɬɪɭɤɬɭɪɟ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. Ɉɛɥɚɞɚɹ� ɫɚɦɵɦ� ɦɚɥɵɦ� ɪɚɞɢɭɫɨɦ 

ɞɟɣɫɬɜɢɹ r� § 10–18ɦ (ɩɪɢɦɟɪɧɨ� ɧɚ� ɬɪɢ� ɩɨɪɹɞɤɚ� ɦɟɧɶɲɟ� ɪɚɞɢɭɫɚ� ɫɢɥɶɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ), ɫɥɚɛɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɨɬɥɢɱɚɟɬɫɹ�ɬɚɤɠɟ�ɢ�ɨɱɟɧɶ�ɧɢɡɤɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ (I § 10–14 ɨɬɧ. ɟɞ.), ɱɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɦɟɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɜɹɡɚɧɧɵɯ�ɫ�ɧɢɦ�ɩɪɨɰɟɫɫɨɜ. 

 Ɋɚɫɫɦɨɬɪɢɦ� ɪɹɞ� ɫɜɨɣɫɬɜ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɥɚɛɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜ 

ɫɪɚɜɧɟɧɢɢ�ɫɨ�ɫɜɨɣɫɬɜɚɦɢ�ɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɞɪɭɝɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. 

Ɉɛɵɱɧɨ� ɫɪɚɜɧɢɜɚɸɬ� ɦɟɠɞɭ� ɫɨɛɨɣ� ɫɤɨɪɨɫɬɢ� ɩɪɨɰɟɫɫɨɜ� ɩɪɢ� ɷɧɟɪɝɢɢ 

~1Ƚɷȼ = 109� ɷȼ. ɉɪɢ� ɬɚɤɨɦ� ɡɧɚɱɟɧɢɢ� ɷɧɟɪɝɢɢ� ɩɪɨɰɟɫɫ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ 

ɫɢɥɶɧɵɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ, ɢɞɟɬ ~ 10–24c, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ� ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɢɟɦ  ~ 10–21c,  ɫɥɚɛɵɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ~ 10–10ɫ. 

Ⱦɪɭɝɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ – ɞɥɢɧɚ� ɫɜɨɛɨɞɧɨɝɨ�ɩɪɨɛɟɝɚ 

ɱɚɫɬɢɰɵ�ɜ�ɜɟɳɟɫɬɜɟ. Ɍɚɤ, ɫɢɥɶɧɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ�ɱɚɫɬɢɰɵ – ɚɞɪɨɧɵ –

ɦɨɠɧɨ� ɡɚɞɟɪɠɚɬɶ� ɫɬɚɥɶɧɨɣ� ɩɥɢɬɨɣ� ɬɨɥɳɢɧɨɣ ~ (3…5).10–1ɦ, ɚ� ɧɟɣɬɪɢɧɨ, 

ɭɱɚɫɬɜɭɸɳɟɟ�ɥɢɲɶ�ɜ�ɫɥɚɛɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ, ɩɪɨɯɨɞɢɬ�ɛɟɡ�ɫɬɨɥɤɧɨɜɟɧɢɣ 

ɱɟɪɟɡ� ɫɬɚɥɶɧɭɸ� ɩɥɢɬɭ� ɜɨɨɛɪɚɠɚɟɦɨɣ� ɬɨɥɳɢɧɨɣ ~ 1012ɦ (ɞɥɹ� ɫɪɚɜɧɟɧɢɹ 

ɪɚɞɢɭɫ�ɋɨɥɧɰɚ Rɋ  § 7.108 ɦ). 
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ɇɟɫɦɨɬɪɹ� ɧɚ� ɤɪɚɣɧɟ� ɦɚɥɵɟ� ɪɚɞɢɭɫ� ɞɟɣɫɬɜɢɹ r� ɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ I, 

ɫɥɚɛɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɢɝɪɚɟɬ� ɨɱɟɧɶ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɩɪɢɪɨɞɟ. Ɉɧɨ 

ɨɬɜɟɬɫɬɜɟɧɧɨ: ɚ) ɡɚ� ȕ±�ɪɚɫɩɚɞ� ɹɞɟɪ (ɢɧɚɱɟ� ɝɨɜɨɪɹ, ɡɚ� ɪɚɫɩɚɞ� ɧɟɣɬɪɨɧɚ� ɢ 

ɩɪɨɬɨɧɚ); ɛ) ɡɚ�ɪɚɫɩɚɞ�ɦɧɨɝɢɯ�ɞɪɭɝɢɯ�ɱɚɫɬɢɰ (ɦɟɡɨɧɨɜ, ɝɢɩɟɪɨɧɨɜ). 

ȿɫɥɢ� ɛɵ� ɭɞɚɥɨɫɶ� ɢɫɤɥɸɱɢɬɶ� ɫɥɚɛɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɬɨ� ɩɨɝɚɫɥɨ� ɛɵ 

ɋɨɥɧɰɟ (ɢ� ɛɨɥɶɲɢɧɫɬɜɨ� ɞɪɭɝɢɯ� ɝɨɦɨɝɟɧɧɵɯ� ɡɜɟɡɞ), ɬɚɤ� ɤɚɤ� ɫɬɚɥ� ɛɵ� ɜ 

ɩɪɢɧɰɢɩɟ�ɧɟɜɨɡɦɨɠɟɧ�ɩɪɨɰɟɫɫ p ĺ n + e+ + Ȟ, ɚ�ɬɚɤɠɟ�ɜ�ɰɟɥɨɦ�ɜɨɞɨɪɨɞɧɵɣ 

ɬɟɪɦɨɹɞɟɪɧɵɣ� ɰɢɤɥ, ɤɨɬɨɪɵɣ� ɫɥɭɠɢɬ� ɢɫɬɨɱɧɢɤɨɦ� ɷɧɟɪɝɢɢ� ɬɚɤɢɯ� ɡɜɟɡɞ. 

ɉɪɨɰɟɫɫɵ� ɫɥɚɛɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ� ɢɫɩɭɫɤɚɧɢɟɦ 

ɧɟɣɬɪɢɧɨ (ɚɧɬɢɧɟɣɬɪɢɧɨ), ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɜɚɠɧɵ� ɜ� ɷɜɨɥɸɰɢɢ� ɡɜɟɡɞ, 

ɨɛɭɫɥɨɜɥɢɜɚɹ� ɩɨɬɟɪɢ�ɷɧɟɪɝɢɢ�ɨɱɟɧɶ�ɝɨɪɹɱɢɦɢ� ɡɜɟɡɞɚɦɢ (ɝɨɥɭɛɵɟ� ɤɚɪɥɢɤɢ 

Ɍɷɮ § 4.104 Ʉ), ɩɪɢ�ɜɡɪɵɜɚɯ�ɫɜɟɪɯɧɨɜɵɯ (ɡɜɟɡɞ) ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɩɭɥɶɫɚɪɨɜ�ɢ 

ɬ. ɩ. 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɫɥɚɛɵɯ� ɩɪɨɰɟɫɫɨɜ� ɛɵɫɬɪɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ�ɪɨɫɬɨɦ�ɷɧɟɪɝɢɢ. 

Ɍɚɤ, ȕ�ɪɚɫɩɚɞ�ɧɟɣɬɪɨɧɚ (n ĺ p  +  e�+ ȞѺ) c ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟɦ 1 Ɇɷȼ 

ɞɥɢɬɫɹ ~ 103� ɫ, ɚ� ɚɧɚɥɨɝɢɱɧɵɣ� ɪɚɫɩɚɞ� ȁ�ɝɢɩɟɪɨɧɚ (ȁ� ĺ p  +  e� + ȞѺ) ɫ 

ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɟɦ 100 Ɇɷȼ� ɞɥɢɬɫɹ ~ 10–10 c. ɋɟɱɟɧɢɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ 

ɧɭɤɥɨɧɚɦɢ�ɞɥɹ�ɧɟɣɬɪɢɧɨ, ɨɛɥɚɞɚɸɳɢɯ�ɷɧɟɪɝɢɟɣ 100 Ƚɷȼ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 

ɜ 106�ɪɚɡ�ɛɨɥɶɲɟ, ɱɟɦ�ɞɥɹ�ɧɟɣɬɪɢɧɨ�ɫ�ɷɧɟɪɝɢɟɣ 1 Ɇɷȼ. 

 Ɍɟɨɪɢɹ� ȕ�ɪɚɫɩɚɞɚ.� ȼ 1934 ɝ. ɢɬɚɥɶɹɧɫɤɢɣ� ɮɢɡɢɤ� ɗ. Ɏɟɪɦɢ 

ɩɪɟɞɥɨɠɢɥ� ɬɟɨɪɢɸ� ȕ�ɪɚɫɩɚɞɚ, ɤɨɬɨɪɚɹ, ɩɨ� ɫɭɳɟɫɬɜɭ, ɚɧɚɥɨɝɢɱɧɚ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ� ɬɟɨɪɢɢ. Ɏɟɪɦɢ� ɩɨɥɨɠɢɥ� ɜ� ɨɫɧɨɜɭ� ɫɜɨɟɣ� ɬɟɨɪɢɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɞɜɭɯ� ɫɥɚɛɵɯ� ɬɨɤɨɜ� ɧɟ� ɧɚ� ɪɚɫɫɬɨɹɧɢɢ, ɬ. ɟ. ɩɭɬɟɦ� ɨɛɦɟɧɚ 
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ɜɢɪɬɭɚɥɶɧɨɣ� ɱɚɫɬɢɰɟɣ – ɤɜɚɧɬɨɦ� ɩɨɥɹ (ɮɨɬɨɧɨɦ, ɤɚɤ� ɜ� ɫɥɭɱɚɟ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ), ɚ� ɤɨɧɬɚɤɬɧɨ. ɗɬɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɦɟɠɞɭ� ɱɟɬɵɪɶɦɹ� ɮɟɪɦɢɨɧɧɵɦɢ� ɩɨɥɹɦɢ (ɢɥɢ� ɮɟɪɦɢɨɧɚɦɢ ɪ, ɩ, ɟ, Ȟ) ɜ 

ɫɨɜɪɟɦɟɧɧɵɯ�ɨɛɨɡɧɚɱɟɧɢɹɯ�ɨɬɪɚɠɚɟɬɫɹ�ɮɨɪɦɭɥɨɣ 

� � � �Q̂ˆˆˆ
2

enpGF ,                                            (3.10) 

ɝɞɟ GF § 10–62 Ⱦɠ.ɦ3 – ɩɨɫɬɨɹɧɧɚɹ�Ɏɟɪɦɢ, p̂  – ɨɩɟɪɚɬɨɪ�ɪɨɠɞɟɧɢɹ�ɩɪɨɬɨɧɚ 

�ɢɥɢ�ɭɧɢɱɬɨɠɟɧɢɹ�ɚɧɬɢɩɪɨɬɨɧɚ), n̂  – ɨɩɟɪɚɬɨɪ�ɭɧɢɱɬɨɠɟɧɢɹ�ɧɟɣɬɪɨɧɚ (ɢɥɢ 

ɪɨɠɞɟɧɢɹ� ɚɧɬɢɧɟɣɬɪɨɧɚ), ê  – ɨɩɟɪɚɬɨɪ� ɪɨɠɞɟɧɢɹ� ɷɥɟɤɬɪɨɧɚ (ɢɥɢ 

ɭɧɢɱɬɨɠɟɧɢɹ� ɩɨɡɢɬɪɨɧɚ), Q̂  – ɨɩɟɪɚɬɨɪ� ɭɧɢɱɬɨɠɟɧɢɹ� ɧɟɣɬɪɢɧɨ (ɢɥɢ 

ɪɨɠɞɟɧɢɹ�ɚɧɬɢɧɟɣɬɪɢɧɨ). Ɍɨɤ � �,ˆˆ np �ɩɟɪɟɜɨɞɹɳɢɣ�ɧɟɣɬɪɨɧ�ɜ�ɩɪɨɬɨɧ, ɩɨɡɠɟ 

ɛɵɥ�ɧɚɡɜɚɧ ɧɭɤɥɨɧɧɵɦ�ɬɨɤɨɦ, ɚ�ɬɨɤ � �Q̂ê  – ɥɟɩɬɨɧɧɵɦ�ɬɨɤɨɦ. 

 ɋɭɳɟɫɬɜɟɧɧɨɟ�ɨɬɥɢɱɢɟ�ɷɬɢɯ�ɫɥɚɛɵɯ�ɬɨɤɨɜ�ɨɬ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɬɨɤɚ 

ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ, ɱɬɨ� ɫɥɚɛɵɣ� ɬɨɤ�ɦɟɧɹɟɬ� ɡɚɪɹɞɵ�ɱɚɫɬɢɰ: ɨɧ� ɩɪɟɜɪɚɳɚɟɬ 

ɧɟɣɬɪɨɧ� ɜ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɩɪɨɬɨɧ, ɧɟɣɬɪɢɧɨ – ɜ� ɷɥɟɤɬɪɨɧ, ɚ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ�ɬɨɤ�ɨɫɬɚɜɥɹɟɬ�ɩɪɨɬɨɧ�ɩɪɨɬɨɧɨɦ, ɷɥɟɤɬɪɨɧ�ɷɥɟɤɬɪɨɧɨɦ. ȼ 

ɫɜɹɡɢ� ɫ� ɩɨɫɥɟɞɧɢɦ� ɫɜɨɣɫɬɜɨɦ� ɫɥɚɛɵɟ� ɬɨɤɢ � �np ˆˆ � ɢ � �Q̂ê � ɫɬɚɥɢ� ɧɚɡɵɜɚɬɶ 

ɬɚɤɠɟ ɡɚɪɹɠɟɧɧɵɦɢ� ɬɨɤɚɦɢ. ɋɨɝɥɚɫɧɨ� ɷɬɨɣ� ɬɟɪɦɢɧɨɥɨɝɢɢ� ɨɛɵɱɧɵɣ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ�ɬɨɤ � �ee ˆˆ � �ɹɜɥɹɟɬɫɹ ɧɟɣɬɪɚɥɶɧɵɦ�ɬɨɤɨɦ.  ɋɭɳɟɫɬɜɭɸɬ�ɢ 

ɞɪɭɝɢɟ�ɧɟɣɬɪɚɥɶɧɵɟ�ɬɨɤɢ, ɧɚɩɪɢɦɟɪ � �QQ ˆˆ , � �PP ˆˆ , � �WW ˆˆ . 

 ȼɩɨɫɥɟɞɫɬɜɢɢ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɡɚɪɹɠɟɧɧɵɣ� ɥɟɩɬɨɧɧɵɣ� ɬɨɤ 

ɹɜɥɹɟɬɫɹ� ɫɭɦɦɨɣ� ɬɪɟɯ� ɬɨɤɨɜ: � � � � � � � �WP QW�QP�Q Q ˆˆˆˆˆˆˆˆ
eee , ɚ� ɡɚɪɹɠɟɧɧɵɣ 

ɚɞɪɨɧɧɵɣ (ɧɭɤɥɨɧɧɵɣ) ɬɨɤ� ɹɜɥɹɟɬɫɹ� ɫɭɦɦɨɣ� ɤɜɚɪɤɨɜɵɯ� ɬɨɤɨɜ: � �np ˆˆ  = 

� �du ˆˆ c + � �sc ˆˆ c + � �bt ˆˆ c , ɝɞɟ bsd ˆ,ˆ,ˆ ccc  – ɥɢɧɟɣɧɵɟ�ɤɨɦɛɢɧɚɰɢɢ�ɨɩɟɪɚɬɨɪɨɜ bsd ˆ,ˆ,ˆ  

ɞɥɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɜɚɪɤɨɜ (ɩɨɷɬɨɦɭ� ɤɜɚɪɤɨɜɵɣ� ɡɚɪɹɠɟɧɧɵɣ� ɬɨɤ 

ɫɨɫɬɨɢɬ�ɢɡ�ɞɟɜɹɬɢ�ɤɨɦɩɨɧɟɧɬɨɜ). 

 Ʌɚɝɪɚɧɠɢɚɧ�ɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɡɚɪɹɠɟɧɧɵɯ�ɬɨɤɨɜ�ɢɦɟɟɬ�ɜɢɞ 
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� WW
F jjGL ˆˆ
2ɡɚɪ                                             (3.11) 

ɝɞɟ �
Wĵ – ɬɨɤ, ɫɨɩɪɹɠɟɧɧɵɣ� ɫ� ɬɨɤɨɦ Wĵ  (ɧɚɩɪɢɦɟɪ, � � � �duud ˆˆˆˆ o � ɢɥɢ 

� � � �ee ee ˆˆˆˆ QoQ ). Ɍɚɤɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɡɚɪɹɠɟɧɧɵɯ� ɬɨɤɨɜ� ɤɨɥɢɱɟɫɬɜɟɧɧɨ 

ɨɩɢɫɵɜɚɟɬ�ɨɝɪɨɦɧɨɟ�ɱɢɫɥɨ�ɫɥɚɛɵɯ�ɩɪɨɰɟɫɫɨɜ (ɪɚɫɩɚɞɨɜ): 

x ɥɟɩɬɨɧɧɵɟ�ɩɪɨɰɟɫɫɵ  ȝØ�ĺ�ɟǦ + ȞѺɟ + Ȟȝ ,  ĲØ�ĺ�ɟØ + ȞѺɟ + ȞĲ ,  Ȟɟ + ɟØ�ĺ 

ĺ ɟØ + Ȟɟ; 

x ɩɨɥɭɥɟɩɬɨɧɧɵɟ�ɩɪɨɰɟɫɫɵ  ɩ�ĺ�ɪ + ɟØ + ȞѺɟ ,  ɪ�ĺ�ɩ + ɟ+ + Ȟɟ ,  ȁ�ĺ 

ĺ�ɪ + ɟØ+ ȞѺɟ; 

x ɧɟɥɟɩɬɨɧɧɵɟ�ɩɪɨɰɟɫɫɵ  Ʉ+ ĺ ʌ+ + ʌ0,  ȁ ĺ�ɪ + ʌØ,  D+ ĺ�ɄØ + ʌ+ + 

+ ʌ+  ɢ�ɬ. ɩ. 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɫɥɚɛɵɯ� ɧɟɣɬɪɚɥɶɧɵɯ� ɬɨɤɨɜ� ɡɚɞɚɟɬɫɹ� ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɦ�ɜɵɪɚɠɟɧɢɟɦ�ɜ�ɨɛɳɟɦ�ɥɚɝɪɚɧɠɢɚɧɟ�ɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɤɚɤ 

00 ˆˆ
22

jjGL F U
 ɧɟɣɬɪ                                         (3. 12) 

ɝɞɟ�ȡ – ɛɟɡɪɚɡɦɟɪɧɵɣ�ɩɚɪɚɦɟɬɪ (ɜ ɫɬɚɧɞɚɪɬɧɨɣ ɬɟɨɪɢɢ�ȡ = 1), 0ĵ – ɩɨɥɧɵɣ 

ɧɟɣɬɪɚɥɶɧɵɣ�ɬɨɤ (ɫɨɞɟɪɠɢɬ 12 ɤɨɦɩɨɧɟɧɬ�ɜɫɟɯ�ɧɟɣɬɪɚɥɶɧɵɯ�ɥɟɩɬɨɧɧɵɯ�ɢ 

ɤɜɚɪɤɨɜɵɯ� ɬɨɤɨɜ). Ɉɬɦɟɬɢɦ� ɨɱɟɧɶ� ɜɚɠɧɨɟ� ɫɜɨɣɫɬɜɨ� ɧɟɣɬɪɚɥɶɧɵɯ� ɬɨɤɨɜ – 

ɞɢɚɝɨɧɚɥɶɧɨɫɬɶ. ɗɬɢ�ɬɨɤɢ�ɩɟɪɟɜɨɞɹɬ�ɥɟɩɬɨɧɵ (ɢ�ɤɜɚɪɤɢ) ɫɚɦɢɯ�ɜ�ɫɟɛɹ, ɚ�ɧɟ 

ɜ�ɞɪɭɝɢɟ�ɥɟɩɬɨɧɵ (ɤɜɚɪɤɢ), ɤɚɤ�ɜ�ɫɥɭɱɚɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɡɚɪɹɠɟɧɧɵɯ�ɬɨɤɨɜ. 

Ɍɟɨɪɢɹ� ɷɥɟɤɬɪɨɫɥɚɛɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. ɉɨ� ɬɟɨɪɟɬɢɱɟɫɤɢɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ� ɫɟɱɟɧɢɟ� ɫɥɚɛɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɞɨɥɠɧɨ� ɭɜɟɥɢɱɢɜɚɬɶɫɹ 

ɜɩɥɨɬɶ� ɞɨ� ɷɧɟɪɝɢɣ� ɩɨɪɹɞɤɚ 500 Ƚɷȼ (ɜ� ɫɢɫɬɟɦɟ� ɰɟɧɬɪɚ� ɦɚɫɫ 

ɫɬɚɥɤɢɜɚɸɳɢɯɫɹ� ɱɚɫɬɢɰ). ɉɪɢ� ɬɚɤɨɣ� ɷɧɟɪɝɢɢ� ɢ� ɛɨɥɶɲɢɯ� ɩɟɪɟɞɚɱɚɯ 

ɢɦɩɭɥɶɫɨɜ�ɞɨɥɠɧɵ�ɩɪɨɹɜɢɬɶɫɹ�ɷɮɮɟɤɬɵ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɫɭɳɟɫɬɜɨɜɚɧɢɟɦ�ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɯ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɜɟɤɬɨɪɧɵɯ� ɛɨɡɨɧɨɜ, ɞɥɹ� ɤɨɬɨɪɵɯ� ɤɨɦɩɬɨ-

ɧɨɜɫɤɚɹ� ɞɥɢɧɚ� ɜɨɥɧɵ� ɩɪɢɧɢɦɚɟɬ� ɨɱɟɧɶ� ɦɚɥɵɟ� ɡɧɚɱɟɧɢɹ: ȜɄ� � 2.10–18ɦ, ɚ 
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ɫɥɚɛɨɟ� ɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɢɦɟɸɬ� ɩɪɚɤɬɢɱɟɫɤɢ 

ɨɞɢɧɚɤɨɜɭɸ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ. 

ɂɞɟɹ� ɤɚɥɢɛɪɨɜɨɱɧɨɣ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ� ɨɤɚɡɚɥɚɫɶ� ɧɚɢɛɨɥɟɟ 

ɩɥɨɞɨɬɜɨɪɧɨɣ� ɜ� ɟɞɢɧɨɣ� ɬɟɨɪɢɢ� ɫɥɚɛɨɝɨ� ɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ, ɬɚɤ�ɧɚɡɵɜɚɟɦɨɣ ɬɟɨɪɢɢ�ɷɥɟɤɬɪɨɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

ɗɬɚ�ɬɟɨɪɢɹ�ɛɵɥɚ�ɪɚɡɪɚɛɨɬɚɧɚ�ɜ 1967 ɝ. ɒ. Ƚɥɷɲɨɭ, ɋ. ȼɚɣɧɛɟɪɝɨɦ (ɋɒȺ) ɢ 

Ⱥ. ɋɚɥɚɦɨɦ (ɉɚɤɢɫɬɚɧ), ɫɨɝɥɚɫɧɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ� ɤɨɬɨɪɵɯ� ɫɥɚɛɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɤɨɧɬɚɤɬɧɵɦ, ɚ� ɩɪɨɢɫɯɨɞɢɬ� ɩɭɬɟɦ� ɨɛɦɟɧɚ 

ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ�ɜɟɤɬɨɪɧɵɦɢ�ɛɨɡɨɧɚɦɢ (W+, W–, Z0 – ɬɹɠɟɥɵɦɢ�ɱɚɫɬɢɰɚɦɢ 

ɫɨ� ɫɩɢɧɨɦ š = 1). ɉɪɢ� ɷɬɨɦ W±�ɛɨɡɨɧɵ� ɨɫɭɳɟɫɬɜɥɹɸɬ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɡɚɪɹɠɟɧɧɵɯ�ɬɨɤɨɜ (ɪɢɫ. 3.5), ɚ Z0�ɛɨɡɨɧɵ – ɧɟɣɬɪɚɥɶɧɵɯ�ɬɨɤɨɜ (ɪɢɫ. 3.6). 

ȼ�ɬɟɨɪɢɢ�ɷɥɟɤɬɪɨɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɬɪɢ�ɩɪɨɦɟɠɭɬɨɱɧɵɯ�ɛɨɡɨɧɚ 

ɢ� ɮɨɬɨɧ� ɹɜɥɹɸɬɫɹ� ɤɜɚɧɬɚɦɢ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɜɟɤɬɨɪɧɵɯ� ɩɨɥɟɣ, 

ɜɵɫɬɭɩɚɸɳɢɦɢ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɩɟɪɟɞɚɱɚɯ� ɢɦɩɭɥɶɫɨɜ (ɩɪɢ� ɷɧɟɪɝɢɢ ~ 500 

Ƚɷȼ) ɫɨɜɟɪɲɟɧɧɨ�ɪɚɜɧɨɩɪɚɜɧɨ. 

ɑɚɫɬɢɰɵ� ɏɢɝɝɫɚ. ɗɮɮɟɤɬ� ɏɢɝɝɫɚ. ɏɚɪɚɤɬɟɪɧɚɹ� ɦɟɞɥɢɬɟɥɶɧɨɫɬɶ 

ɫɥɚɛɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɨɛɴɹɫɧɹɟɬɫɹ� ɧɚɥɢɱɢɟɦ� ɦɚɫɫɵ� ɭ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɛɨɡɨɧɨɜ (ɭ W±�ɛɨɡɨɧɨɜ mW § 81Ƚɷȼ, ɭ Z0�ɛɨɡɨɧɚ – mZ § 94 Ƚɷȼ). Ɉɞɧɚɤɨ 

ɫɨɝɥɚɫɧɨ� ɨɛɳɢɦ� ɬɟɨɪɟɬɢɱɟɫɤɢɦ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ� ɨ� ɤɚɥɢɛɪɨɜɨɱɧɨɣ 

Ɋɟɚɤɰɢɹ�ɩ�ĺ�ɪ +ɟ� + ȞѺɟ 

W� 

e� ȞѺe 

n  p 

Ɋɢɫ. 3.5.�ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ
ɡɚɪɹɠɟɧɧɵɯ�ɬɨɤɨɜ

� � � �Qoo � ˆˆˆˆ eWpn

Ɋɟɚɤɰɢɹ Ȟɟ+ ɟ� ĺ�ɟ� + Ȟɟ 

Z0 

e� e� 

Ȟe Ȟe 

Ɋɢɫ. 3.6. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ
ɧɟɣɬɪɚɥɶɧɵɯ ɬɨɤɨɜ

� � � �eeZee QQoo ˆˆˆˆ 0
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ɫɢɦɦɟɬɪɢɢ�ɤɜɚɧɬɵ�ɩɨɥɟɣ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɛɟɡɦɚɫɫɨɜɵɦɢ, ɚ�ɩɨɹɜɥɟɧɢɟ� ɭ�ɧɢɯ 

ɦɚɫɫɵ�ɧɚɪɭɲɚɟɬ�ɤɚɥɢɛɪɨɜɨɱɧɭɸ�ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ�ɭɪɚɜɧɟɧɢɣ�ɞɜɢɠɟɧɢɹ. 

ȼɵɯɨɞ�ɢɡ�ɷɬɨɝɨ�ɡɚɬɪɭɞɧɟɧɢɹ�ɛɵɥ�ɩɪɟɞɥɨɠɟɧ�ɜ 1964 ɝ. ɚɧɝɥɢɱɚɧɢɧɨɦ 

ɉ. ɏɢɝɝɫɨɦ� ɢ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ, ɱɬɨ� ɜ� ɞɨɩɨɥɧɟɧɢɟ� ɤ� ɜɟɤɬɨɪɧɵɦ� ɩɨɥɹɦ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɛɨɡɨɧɨɜ� ɜɜɨɞɹɬ (ɛɟɡ� ɧɚɪɭɲɟɧɢɹ� ɤɚɥɢɛɪɨɜɨɱɧɨɣ 

ɫɢɦɦɟɬɪɢɢ) ɫɜɹɡɚɧɧɵɟ� ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ� ɤɚɥɢɛɪɨɜɨɱɧɵɦɢ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ 

ɫɚɦɨɞɟɣɫɬɜɭɸɳɢɟ� ɫɤɚɥɹɪɧɵɟ� ɩɨɥɹ (ɩɨɥɹ� ɏɢɝɝɫɚ) ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɤɜɚɧɬɚɦɢ – ɛɨɡɨɧɚɦɢ (ɱɚɫɬɢɰɵ� ɏɢɝɝɫɚ – ɛɟɡɦɚɫɫɨɜɵɟ� ɱɚɫɬɢɰɵ). ɉɪɢɱɟɦ 

ɫɚɦɨɞɟɣɫɬɜɢɟ� ɩɨɥɟɣ� ɏɢɝɝɫɚ� ɜɵɛɢɪɚɟɬɫɹ� ɬɚɤ, ɱɬɨɛɵ� ɤɚɥɢɛɪɨɜɨɱɧɨ-

ɢɧɜɚɪɢɚɧɬɧɨɟ� ɪɟɲɟɧɢɟ� ɛɵɥɨ� ɧɟɭɫɬɨɣɱɢɜɵɦ, ɬ. ɟ. ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɦɢɧɢɦɭɦɭ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɷɧɟɪɝɢɢ. ɉɪɢ�ɷɬɨɦ�ɦɢɧɢɦɚɥɶɧɨɣ�ɷɧɟɪɝɢɢ�ɛɭɞɟɬ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɧɟɩɪɟɪɵɜɧɚɹ� ɫɟɪɢɹ� ɪɟɲɟɧɢɣ, ɤɚɠɞɨɟ� ɢɡ� ɤɨɬɨɪɵɯ� ɜ 

ɨɬɞɟɥɶɧɨɫɬɢ� ɧɟ� ɢɧɜɚɪɢɚɧɬɧɨ� ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɧɨ� ɫɟɪɢɹ� ɜ 

ɰɟɥɨɦ� ɛɭɞɟɬ� ɤɚɥɢɛɪɨɜɨɱɧɨ�ɢɧɜɚɪɢɚɧɬɧɨɣ. 

Ɂɞɟɫɶ� ɩɪɢ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ 

ɨɞɧɨ�ɪɟɲɟɧɢɟ�ɩɟɪɟɯɨɞɢɬ�ɜ�ɞɪɭɝɨɟ. 

 ɇɚɪɭɲɟɧɢɟ� ɫɢɦɦɟɬɪɢɢ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ, 

ɱɬɨ� ɜ� ɩɪɢɪɨɞɟ� ɪɟɚɥɢɡɭɟɬɫɹ� ɫɩɨɧɬɚɧɧɨ� ɬɨɥɶɤɨ 

ɨɞɧɨ� ɢɡ� ɷɬɢɯ� ɪɟɲɟɧɢɣ. Ɍɚɤɨɟ� ɹɜɥɟɧɢɟ 

ɧɚɡɵɜɚɸɬ ɫɩɨɧɬɚɧɧɵɦ� ɧɚɪɭɲɟɧɢɟɦ� ɫɢɦɦɟɬɪɢɢ, ɢɥɢ� ɷɮɮɟɤɬɨɦ� ɏɢɝɝɫɚ. 

Ɉɧɨ� ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɢɫɯɨɞɧɵɟ, ɛɟɡɦɚɫɫɨɜɵɟ, ɤɚɥɢɛɪɨɜɨɱɧɵɟ� ɛɨɡɨɧɵ 

�ɱɚɫɬɢɰɵ� ɏɢɝɝɫɚ W±, W0, B0) ɬɹɠɟɥɵɦɢ� ɛɟɡ� ɧɚɪɭɲɟɧɢɹ� ɤɚɥɢɛɪɨɜɨɱɧɨɣ 

ɫɢɦɦɟɬɪɢɢ� ɜ� ɫɚɦɢɯ� ɭɪɚɜɧɟɧɢɹɯ� ɞɜɢɠɟɧɢɹ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ� ɨɛɪɚɡɭɸɬɫɹ 

ɩɪɨɦɟɠɭɬɨɱɧɵɟ�ɜɟɤɬɨɪɧɵɟ�ɛɨɡɨɧɵ. 

 ɋɩɨɧɬɚɧɧɨɟ� ɧɚɪɭɲɟɧɢɟ� ɫɢɦɦɟɬɪɢɢ� ɜ� ɦɟɯɚɧɢɤɟ – ɩɚɞɟɧɢɟ� ɲɚɪɢɤɚ 

ɫɬɪɨɝɨ�ɩɨ�ɨɫɢ�ɛɭɬɵɥɤɢ�ɧɚ�ɟɟ�ɜɵɩɭɤɥɨɟ�ɞɧɨ (ɪɢɫ. 3.7). ɉɨɥɨɠɟɧɢɟ�ɲɚɪɢɤɚ�ɧɚ 

ɜɟɪɲɢɧɟ� ɞɧɚ� ɧɟɭɫɬɨɣɱɢɜɨ� ɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɫɪɚɡɭ�ɠɟ� ɫɩɨɧɬɚɧɧɨ� ɧɚɪɭɲɚɟɬɫɹ 

ɫɤɚɬɵɜɚɧɢɟɦ� ɲɚɪɢɤɚ� ɜ� ɨɞɧɨ� ɢɡ� ɦɟɫɬ� ɭɝɥɭɛɥɟɧɢɹ� ɞɧɚ� ɛɭɬɵɥɤɢ, ɤɨɬɨɪɨɦɭ 

Ɋɢɫ. 3.7. ɋɩɨɧɬɚɧɧɨɟ� ɧɚɪɭ-
ɲɟɧɢɟ�ɫɢɦɦɟɬɪɢɢ 
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ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɦɢɧɢɦɭɦ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ� ɷɧɟɪɝɢɢ. Ɍɚɤɢɯ� ɦɟɫɬ – 

ɛɟɫɱɢɫɥɟɧɧɨɟ� ɦɧɨɠɟɫɬɜɨ, ɤɚɠɞɨɟ� ɜɨɡɦɨɠɧɨɟ� ɩɨɥɨɠɟɧɢɟ� ɲɚɪɢɤɚ� ɜ 

ɨɬɞɟɥɶɧɨɫɬɢ� ɧɟɫɢɦɦɟɬɪɢɱɧɨ, ɧɨ� ɜɟɫɶ� ɤɨɦɩɥɟɤɫ� ɩɨɥɨɠɟɧɢɣ� ɫɢɦɦɟɬɪɢɱɟɧ 

ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɫɢ�ɛɭɬɵɥɤɢ. 

ɉ� ɪ� ɢ� ɦ� ɟ� ɱ� ɚ� ɧ� ɢ� ɟ: ɋ� ɧɚɱɚɥɚ 1980-ɯ� ɝɨɞɨɜ� ɢ� ɩɨ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ 

ɷɥɟɤɬɪɨɫɥɚɛɵɟ� ɢ� ɫɢɥɶɧɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɪɚɫɫɦɚɬɪɢɜɚɸɬ� ɫ� ɟɞɢɧɵɯ 

ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɨɡɢɰɢɣ� ɢ� ɨɩɢɫɵɜɚɸɬ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɣ ɫɬɚɧɞɚɪɬɧɨɣ� ɦɨɞɟɥɶɸ, 

ɬ�ɟ. ɫɨɜɪɟɦɟɧɧɨɣ� ɤɚɥɢɛɪɨɜɨɱɧɨɣ� ɬɟɨɪɢɟɣ� ɷɥɟɤɬɪɨɫɥɚɛɵɯ� ɢ� ɫɢɥɶɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. 

 

3.7. Ɍɟɨɪɢɹ�ɜɟɥɢɤɨɝɨ�ɨɛɴɟɞɢɧɟɧɢɹ 

 ɂɧɬɟɪɟɫɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɤɜɚɧɬɨɜɨɣ�ɬɟɨɪɢɢ�ɩɨɥɹ�ɹɜɥɹɟɬɫɹ�ɜɤɥɸɱɟɧɢɟ�ɜ 

ɟɞɢɧɭɸ�ɤɚɥɢɛɪɨɜɨɱɧɭɸ�ɫɯɟɦɭ (ɜɦɟɫɬɟ�ɫ�ɷɥɟɤɬɪɨɫɥɚɛɵɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ) 

ɫɢɥɶɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. ɗɬɚ� ɬɚɤ� ɧɚɡɵɜɚɟɦɚɹ ɬɟɨɪɢɹ ɜɟɥɢɤɨɝɨ 

ɨɛɴɟɞɢɧɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ� ɪɚɡɪɚɛɨɬɤɭ� ɟɞɢɧɨɣ� ɤɨɧɫɬɚɧɬɵ� ɬɚɤɨɝɨ 

ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɧɚɩɨɞɨɛɢɟ� ɡɚɪɹɞɚ� ɷɥɟɤɬɪɨɧɚ ɟ� ɜ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɢɥɢ�ɤɨɧɫɬɚɧɬɵ�ɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

g = e / sin șW, ɝɞɟ�șW  – ɭɝɨɥ�ȼɚɣɧɛɟɪɝɚ). 

 ɋɨɝɥɚɫɧɨ� ɦɨɞɟɥɹɦ� ɜɟɥɢɤɨɝɨ� ɨɛɴɟɞɢɧɟɧɢɹ� ɫɢɥɶɧɨɟ, ɫɥɚɛɨɟ� ɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɞɨɥɠɧɵ� ɨɛɴɟɞɢɧɹɬɶɫɹ� ɩɪɢ� ɨɱɟɧɶ 

ɜɵɫɨɤɢɯ� ɷɧɟɪɝɢɹɯ (~ 1014…1016� Ƚɷȼ). ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɤɨɧɫɬɚɧɬɵ� ɜɫɟɯ� ɬɪɟɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ�ɫɬɚɧɨɜɹɬɫɹ�ɫɪɚɜɧɢɦɵɦɢ, ɚ�ɤɜɚɧɬɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɩɨɥɟɣ 

�ɝɥɸɨɧɵ, ɩɪɨɦɟɠɭɬɨɱɧɵɟ� ɛɨɡɨɧɵ, ɮɨɬɨɧɵ) – ɤɜɚɧɬɚɦɢ� ɟɞɢɧɨɝɨ 

ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ�ɩɨɥɹ�ɜɟɥɢɤɨɝɨ�ɨɛɴɟɞɢɧɟɧɢɹ. 

 ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɦɨɞɟɥɟɣ� ɜɟɥɢɤɨɝɨ� ɨɛɴɟɞɢɧɟɧɢɹ� ɤɜɚɪɤɨɜ� ɢ� ɥɟɩɬɨɧɨɜ 

ɩɨɤɚɡɵɜɚɟɬɫɹ� ɧɟɫɨɯɪɚɧɟɧɢɟ� ɛɚɪɢɨɧɧɨɝɨ� ɡɚɪɹɞɚ, ɚ� ɬɚɤɢɟ� ɤɜɚɧɬɨɜɵɟ 

ɩɟɪɟɯɨɞɵ� ɦɨɝɭɬ� ɜɵɡɵɜɚɬɶ� ɪɚɫɩɚɞɵ� ɩɪɨɬɨɧɚ. ɗɬɢ� ɦɨɞɟɥɢ� ɩɪɟɞɫɤɚɡɵɜɚɸɬ 

ɜɪɟɦɹ�ɠɢɡɧɢ�ɩɪɨɬɨɧɚ�ɧɟ�ɦɟɧɟɟ 1032�ɥɟɬ. ɇɟɫɨɯɪɚɧɟɧɢɟ�ɛɚɪɢɨɧɧɨɝɨ�ɡɚɪɹɞɚ 

ɫɜɹɡɚɧɨ� ɫ� ɜɚɠɧɵɦɢ� ɤɨɫɦɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ: ɧɚɛɥɸɞɚɟɦɭɸ 
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ɫɟɣɱɚɫ� ɛɚɪɢɨɧɧɭɸ� ɚɫɢɦɦɟɬɪɢɸ� ȼɫɟɥɟɧɧɨɣ (ɨɬɫɭɬɫɬɜɢɟ� ɡɚɦɟɬɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ� ɚɧɬɢɛɚɪɢɨɧɨɜ� ɜɨ� ȼɫɟɥɟɧɧɨɣ) ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ� ɧɚɪɭɲɟɧɢɟɦ 

ɡɚɤɨɧɚ� ɫɨɯɪɚɧɟɧɢɹ� ɛɚɪɢɨɧɧɨɝɨ� ɡɚɪɹɞɚ� ɧɚ� ɪɚɧɧɟɣ� ɫɬɚɞɢɢ� ɪɚɡɜɢɬɢɹ. ȼ� ɷɬɢɯ 

ɦɨɞɟɥɹɯ�ɜɨɡɧɢɤɚɸɬ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɫɨɨɬɧɨɲɟɧɢɹ�ɦɟɠɞɭ�ɦɚɫɫɚɦɢ�ɤɜɚɪɤɨɜ�ɢ 

ɥɟɩɬɨɧɨɜ, ɞɚɸɬɫɹ� ɨɛɴɹɫɧɟɧɢɹ� ɨɱɟɧɶ� ɦɚɥɨɣ, ɧɟɧɭɥɟɜɨɣ, ɦɚɫɫɵ� ɧɟɣɬɪɢɧɨ. 

ȿɫɥɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɛɭɞɟɬ� ɨɛɧɚɪɭɠɟɧ� ɪɚɫɩɚɞ� ɩɪɨɬɨɧɚ, ɬɨ� ɬɟɨɪɢɹ 

ɜɟɥɢɤɨɝɨ�ɨɛɴɟɞɢɧɟɧɢɹ�ɩɨɥɭɱɢɬ�ɩɨɞɬɜɟɪɠɞɟɧɢɟ. 

 

3.8. Ƚɪɚɜɢɬɚɰɢɨɧɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, 

ɢɞɟɢ�ɢ�ɬɟɨɪɢɢ�ɫɭɩɟɪɨɛɴɟɞɢɧɟɧɢɹ 

 Ƚɪɚɜɢɬɚɰɢɨɧɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. Ɉɧɨ� ɢɦɟɟɬ� ɭɧɢɜɟɪɫɚɥɶɧɵɣ 

ɯɚɪɚɤɬɟɪ�ɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɜɫɟɨɛɳɟɟ�ɩɪɢɬɹɠɟɧɢɟ. ɗɬɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɹɜɥɹɟɬɫɹ� ɫɚɦɵɦ� ɫɥɚɛɵɦ� ɢɡ� ɜɫɟɯ� ɢɡɜɟɫɬɧɵɯ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ (I� § 10-31 ɨɬɧ. ɟɞ.). Ɍɚɤ, ɫɢɥɚ� ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 

ɨɬɬɚɥɤɢɜɚɧɢɹ� ɷɥɟɤɬɪɨɧɨɜ� ɜ 1040� ɪɚɡ� ɛɨɥɶɲɟ� ɫɢɥɵ� ɢɯ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ 

ɩɪɢɬɹɠɟɧɢɹ. 

 ȼ�ɤɥɚɫɫɢɱɟɫɤɨɣ�ɮɢɡɢɤɟ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɨɩɢɫɵɜɚɟɬɫɹ 

ɡɚɤɨɧɨɦ�ɜɫɟɦɢɪɧɨɝɨ�ɬɹɝɨɬɟɧɢɹ�ɇɶɸɬɨɧɚ: Fɝɪ = G(m1
 m2) / r2, ɝɞɟ G § 6,7.10-11 

ɇ.ɦ2�ɤɝ2 – ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ�ɩɨɫɬɨɹɧɧɚɹ. 

 ȼ ɨɛɳɟɣ� ɬɟɨɪɢɢ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ ɗɣɧɲɬɟɣɧɚ� ɝɪɚɜɢɬɚɰɢɹ 

ɬɪɚɤɬɭɟɬɫɹ� ɤɚɤ� ɩɪɨɹɜɥɟɧɢɟ� ɤɪɢɜɢɡɧɵ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɝɨ 

ɤɨɧɬɢɧɭɭɦɚ (ɩɨɥɟ� ɬɹɝɨɬɟɧɢɹ� ɫɨɡɞɚɟɬ� ɢɫɤɪɢɜɥɟɧɢɟ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɬɟɦ 

ɛɨɥɶɲɟ, ɱɟɦ�ɛɨɥɶɲɟ�ɬɹɝɨɬɟɸɳɚɹ�ɦɚɫɫɚ). Ɋɟɥɹɬɢɜɢɫɬɫɤɚɹ�ɬɟɨɪɢɹ�ɝɪɚɜɢɬɚɰɢɢ 

– ɨɛɳɚɹ�ɬɟɨɪɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ – ɛɵɥɚ�ɫɨɡɞɚɧɚ�Ⱥ. ɗɣɧɲɬɟɣɧɨɦ�ɜ 1916 ɝ. 

ɧɚ� ɨɫɧɨɜɟ� ɢɞɟɢ� ɨ� ɬɨɦ, ɱɬɨ� ɜɢɞ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɞɨɥɠɟɧ� ɨɩɪɟɞɟɥɹɬɶɫɹ 

ɬɪɟɛɨɜɚɧɢɟɦ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ� ɭɪɚɜɧɟɧɢɣ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɨɢɡɜɨɥɶɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ. 

 ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ� ɜ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɞɨɥɠɧɨ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɤɜɚɧɬɚɦɢ� ɷɬɨɝɨ� ɩɨɥɹ – 
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ɝɪɚɜɢɬɨɧɚɦɢ, ɤɨɬɨɪɵɟ� ɜ� ɫɢɥɭ� ɱɪɟɡɜɵɱɚɣɧɨɣ� ɫɥɚɛɨɫɬɢ� ɫɚɦɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɞɨɫɬɨɜɟɪɧɨ) ɞɨ� ɫɢɯ� ɩɨɪ� ɧɟ� ɨɛɧɚɪɭɠɟɧɵ, ɤɚɤ� ɧɟ 

ɨɛɧɚɪɭɠɟɧɵ�ɢ�ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ�ɜɨɥɧɵ. 

Ɉɬɫɭɬɫɬɜɢɟ�ɡɚɤɨɧɱɟɧɧɨɣ�ɤɜɚɧɬɨɜɨɣ�ɬɟɨɪɢɢ�ɝɪɚɜɢɬɚɰɢɢ�ɦɨɠɧɨ�ɬɚɤɠɟ 

ɨɛɴɹɫɧɢɬɶ� ɟɟ� ɧɚɢɜɵɫɲɟɣ� ɫɥɨɠɧɨɫɬɶɸ (ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɞɪɭɝɢɦɢ 

ɮɢɡɢɱɟɫɤɢɦɢ�ɬɟɨɪɢɹɦɢ), ɤɨɬɨɪɚɹ�ɨɛɭɫɥɨɜɥɟɧɚ�ɧɚɥɢɱɢɟɦ�ɛɨɥɶɲɨɝɨ�ɫɩɢɧɚ�ɭ 

ɝɪɚɜɢɬɨɧɚ: š = 2. Ɍɚɤɠɟ� ɩɨ� ɷɬɨɣ� ɩɪɢɱɢɧɟ (ɫɩɢɧ š = 2) ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɫ� ɪɨɫɬɨɦ� ɷɧɟɪɝɢɢ� ɢ 

ɫɬɚɧɨɜɢɬɫɹ� ɫɭɳɟɫɬɜɟɧɧɨɣ� ɩɪɢ� ɷɧɟɪɝɢɢ ȿ ~  mɉɫ2, ɝɞɟ 
191022,1 �| Gcm !ɉ Ƚɷȼ/ɫ2 – ɬɚɤ� ɧɚɡɵɜɚɟɦɚɹ ɦɚɫɫɚ� ɉɥɚɧɤɚ. Ɇɚɫɫɚ 

ɉɥɚɧɤɚ�ɨɩɪɟɞɟɥɹɟɬ�ɦɚɫɲɬɚɛ�ɜɫɟɣ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ�ɮɢɡɢɤɢ. 

ɉɨ� ɧɟɤɨɬɨɪɵɦ� ɝɢɩɨɬɟɡɚɦ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ, ɫɥɚɛɨɟ, ɫɢɥɶɧɨɟ� ɢ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɞɨɥɠɧɵ� ɨɛɴɟɞɢɧɹɬɶɫɹ� ɩɪɢ� ɷɧɟɪɝɢɢ ~ 

1019Ƚɷȼ, ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɬɟɦɩɟɪɚɬɭɪɟ� ɉɟɪɜɨɜɫɟɥɟɧɧɨɣ (ɫɪɚɡɭ� ɩɨɫɥɟ 

Ȼɨɥɶɲɨɝɨ�ɜɡɪɵɜɚ) Ɍ § 1032�Ʉ (ɬɟɦɩɟɪɚɬɭɪɚ�ɉɥɚɧɤɚ). 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɟɨɪɢɟɣ� Ȼɨɥɶɲɨɝɨ� ɜɡɪɵɜɚ� ɜ� ɧɚɱɚɥɶɧɵɣ� ɦɨɦɟɧɬ 

ɫɜɨɟɣ� ɢɫɬɨɪɢɢ� ȼɫɟɥɟɧɧɚɹ� ɛɵɥɚ� ɫɜɟɪɯɝɨɪɹɱɟɣ� ɢ� ɫɜɟɪɯɩɥɨɬɧɨɣ (ȡ § 1097 

ɤɝ�ɦ3), ɫɭɳɟɫɬɜɨɜɚɥɨ�ɟɞɢɧɫɬɜɟɧɧɨɟ�ɨɛɴɟɞɢɧɟɧɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. ɉɨ�ɦɟɪɟ 

ɬɨɝɨ� ɤɚɤ� ȼɫɟɥɟɧɧɚɹ� ɪɚɫɲɢɪɹɥɚɫɶ, ɨɫɬɵɜɚɥɚ� ɢ� ɫɬɚɧɨɜɢɥɚɫɶ� ɜɫɟ� ɦɟɧɟɟ 

ɩɥɨɬɧɨɣ, ɪɚɡɜɢɜɚɥɫɹ� ɩɪɨɰɟɫɫ� ɧɚɪɭɲɟɧɢɹ� ɫɢɦɦɟɬɪɢɢ. ɗɬɨ� ɨɛɴɟɞɢɧɟɧɧɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ (ɱɚɫɬɨ� ɟɝɨ� ɧɚɡɵɜɚɸɬ ɫɭɩɟɪɨɛɴɟɞɢɧɟɧɢɟɦ) ɫɬɚɥɨ 

ɪɚɫɩɚɞɚɬɶɫɹ, ɩɪɟɜɪɚɬɢɜɲɢɫɶ� ɫɧɚɱɚɥɚ� ɜ� ɷɥɟɤɬɪɨɫɥɚɛɨɟ� ɢ� ɫɢɥɶɧɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɚ� ɡɚɬɟɦ� ɜ� ɱɟɬɵɪɟ «ɪɚɡɪɨɡɧɟɧɧɵɯ» ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɩɪɢ 

ɷɧɟɪɝɢɢ�ɧɟ�ɛɨɥɟɟ 1012 ɷȼ�ɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɦɟɧɟɟ 1015 Ʉ. 

Ɍɟɨɪɢɹ� ɫɭɩɟɪɫɬɪɭɧ. Ɉɞɧɨɣ� ɢɡ� ɪɟɚɥɢɡɚɰɢɣ� ɢɞɟɢ� ɫɭɩɟɪɨɛɴɟɞɢɧɟɧɢɹ 

ɹɜɢɥɨɫɶ� ɫɨɡɞɚɧɢɟ� ɬɟɨɪɢɢ� ɫɭɩɟɪɫɬɪɭɧ (Ɇ. Ƚɪɢɧ, Ⱦɠ. ɒɜɚɪɰ). ɉɪɢɫɬɚɜɤɚ 

©ɫɭɩɟɪ» ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɬɨ, ɱɬɨ� ɫɩɟɤɬɪ� ɱɚɫɬɢɰ, ɨɩɢɫɵɜɚɟɦɵɯ� ɫɭɩɟɪɫɬɪɭɧɨɣ, 

ɨɛɥɚɞɚɟɬ� ɫɭɩɟɪɫɢɦɦɟɬɪɢɟɣ (ɜ� ɱɚɫɬɧɨɫɬɢ, ɱɢɫɥɚ� ɛɨɡɨɧɧɵɯ� ɢ� ɮɟɪɦɢɨɧɧɵɯ 
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ɜɨɡɛɭɠɞɟɧɢɣ�ɨɞɢɧɚɤɨɜɵ, ɚ�ɢɯ�ɦɚɫɫɵ�ɜɵɪɨɠɞɟɧɵ). ɋɚɦɢ�ɫɭɩɟɪɫɬɪɭɧɵ – ɷɬɨ 

ɝɢɩɨɬɟɬɢɱɟɫɤɢɟ� ɨɞɧɨɦɟɪɧɵɟ� ɨɛɴɟɤɬɵ, ɢɦɟɸɳɢɟ� ɥɢɧɟɣɧɵɟ� ɪɚɡɦɟɪɵ ~ lɉ= 

1/mɉ  § 10-35 ɦ�ɢ�ɯɚɪɚɤɬɟɪɧɨɟ�ɧɚɬɹɠɟɧɢɟ (ɷɧɟɪɝɢɹ�ɧɚ�ɟɞɢɧɢɰɭ�ɞɥɢɧɵ) ~ mɉ
2. 

ɋ�ɤɜɚɧɬɨɜɨɩɨɥɟɜɨɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɬɟɨɪɢɹ�ɨɞɧɨɣ�ɫɭɩɟɪɫɬɪɭɧɵ�ɹɜɥɹɟɬɫɹ 

ɬɟɨɪɢɟɣ� ɛɟɫɤɨɧɟɱɧɨ� ɛɨɥɶɲɨɝɨ� ɱɢɫɥɚ� ɤɜɚɧɬɨɜɵɯ� ɩɨɥɟɣ. ɇɟɡɚɦɤɧɭɬɵɦ, 

ɨɬɤɪɵɬɵɦ� ɫɭɩɟɪɫɬɪɭɧɚɦ (ɢɯ� ɧɚɡɵɜɚɸɬ ɩɚɥɨɱɤɚɦɢ) ɨɬɜɟɱɚɸɬ� ɱɚɫɬɢɰɵ� ɫɨ 

ɫɩɢɧɨɦ š = 1 ɢ 1/2; ɡɚɦɤɧɭɬɵɦ� ɫɭɩɟɪɫɬɪɭɧɚɦ (ɢɯ� ɧɚɡɵɜɚɸɬ ɤɨɥɟɱɤɚɦɢ) 

ɨɬɜɟɱɚɸɬ� ɱɚɫɬɢɰɵ� ɫɨ� ɫɩɢɧɨɦ š = 2, 3/2, 1, 1/2 ɢ 0. Ɇɢɧɢɦɚɥɶɧɚɹ 

ɪɚɡɦɟɪɧɨɫɬɶ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ�ɞɥɹ�ɩɨɫɬɪɨɟɧɢɹ�ɬɟɨɪɢɢ�ɫɬɪɭɧɵ - 10. 

 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. ɑɬɨ� ɹɜɥɹɟɬɫɹ� ɫɩɨɫɨɛɨɦ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɦɚɬɟɪɢɢ? ɇɚɡɨɜɢɬɟ 

ɨɫɧɨɜɧɵɟ�ɮɨɪɦɵ�ɞɜɢɠɟɧɢɹ�ɦɚɬɟɪɢɢ. 

2. Ʉɚɤɢɟ� ɭɪɚɜɧɟɧɢɹ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɟ� ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ�ɡɚɤɨɧɚ�ɞɜɢɠɟɧɢɹ�ɦɚɬɟɪɢɚɥɶɧɨɝɨ�ɨɛɴɟɤɬɚ? 

3. Ʉɚɤ� ɢɧɬɟɪɩɪɟɬɢɪɭɸɬɫɹ� ɭɪɚɜɧɟɧɢɹ� Ʌɚɝɪɚɧɠɚ� ɞɥɹ� ɤɥɚɫɫɢɱɟɫɤɢɯ 

ɮɢɡɢɱɟɫɤɢɯ�ɩɨɥɟɣ? 

4. Ʉɚɤ� ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɞɟɣɫɬɜɢɟ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɟ? Ⱦɥɹ 

ɤɚɤɢɯ�ɰɟɥɟɣ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɪɢɧɰɢɩ�ɧɚɢɦɟɧɶɲɟɝɨ�ɞɟɣɫɬɜɢɹ? 

5. Ʉɚɤɨɟ� ɭɪɚɜɧɟɧɢɟ� ɩɪɢɦɟɧɹɟɬɫɹ� ɞɥɹ� ɨɩɢɫɚɧɢɹ� ɞɜɢɠɟɧɢɹ 

ɧɟɪɟɥɹɬɢɜɢɫɬɫɤɢɯ� ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɨɜ? Ɂɚɩɢɲɢɬɟ� ɷɬɨ 

ɭɪɚɜɧɟɧɢɟ�ɜ�ɨɩɟɪɚɬɨɪɧɨɦ�ɜɢɞɟ. 

6. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɝɚɦɢɥɶɬɨɧɢɚɧɚ. Ʉɚɤ� ɢ� ɞɥɹ� ɤɚɤɢɯ� ɰɟɥɟɣ 

ɢɫɩɨɥɶɡɭɟɬɫɹ�ɝɚɦɢɥɶɬɨɧɢɚɧ�ɜ�ɤɜɚɧɬɨɜɨɣ�ɦɟɯɚɧɢɤɟ? 

7. Ʉɚɤ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɢ� ɤɚɤ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɥɚɝɪɚɧɠɢɚɧ� ɜ� ɤɜɚɧɬɨɜɨɣ 

ɬɟɨɪɢɢ? Ʉɚɤɢɦɢ� ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ� ɨɛɥɚɞɚɟɬ� ɥɚɝɪɚɧɠɢɚɧ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ 

ɝɚɦɢɥɶɬɨɧɢɚɧɨɦ? 

8. ȼ� ɱɟɦ� ɡɚɤɥɸɱɚɟɬɫɹ� ɦɟɬɨɞ� ɬɟɨɪɢɢ� ɜɨɡɦɭɳɟɧɢɣ? Ʉɚɤ� ɜ� ɤɜɚɧɬɨɜɨɣ 

ɮɢɡɢɤɟ� ɝɪɚɮɢɱɟɫɤɢ� ɢɥɥɸɫɬɪɢɪɭɸɬɫɹ� ɚɤɬɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫɜɨɛɨɞɧɵɯ 
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ɱɚɫɬɢɰ? ɉɟɪɟɱɢɫɥɢɬɟ� ɨɫɧɨɜɧɵɟ� ɩɪɚɜɢɥɚ� ɩɨɫɬɪɨɟɧɢɹ� ɮɟɣɧɦɚɧɨɜɫɤɢɯ 

ɞɢɚɝɪɚɦɦ. 

9. ɂɡɨɛɪɚɡɢɬɟ� ɮɟɣɧɦɚɧɨɜɫɤɭɸ� ɞɢɚɝɪɚɦɦɭ, ɨɬɜɟɱɚɸɳɭɸ� ɚɧɧɢɝɢ-

ɥɹɰɢɢ� ɷɥɟɤɬɪɨɧɧɨ�ɩɨɡɢɬɪɨɧɧɨɣ� ɩɚɪɵ, ɭɤɚɠɢɬɟ, ɱɟɦɭ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ 

ɜɟɪɨɹɬɧɨɫɬɶ�ɷɬɨɝɨ�ɩɪɨɰɟɫɫɚ. 

10. ɋ� ɱɟɦ� ɫɜɹɡɚɧɚ� ɜɧɭɬɪɟɧɧɹɹ� ɫɢɦɦɟɬɪɢɹ� ɭɪɚɜɧɟɧɢɣ� ɞɜɢɠɟɧɢɹ� ɜ 

ɤɜɚɧɬɨɜɨɣ�ɬɟɨɪɢɢ�ɩɨɥɹ? 

11. ȼ�ɱɟɦ�ɡɚɤɥɸɱɚɟɬɫɹ�ɤɚɥɢɛɪɨɜɨɱɧɨɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ? 

12. Ⱦɥɹ�ɱɟɝɨ�ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɜɟɤɬɨɪɧɵɟ�ɤɚɥɢɛɪɨɜɨɱɧɵɟ�ɩɨɥɹ? 

13. Ʉɚɤɨɟ�ɩɨɥɟ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɜ�ɤɜɚɧɬɨɜɨɣ�ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɟ�ɜ�ɤɚɱɟɫɬɜɟ 

ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ�ɩɨɥɹ? 

14. ɋɤɨɥɶɤɨ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɨɥɟɣ� ɜɜɨɞɢɬɫɹ� ɜ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ 

ɫɢɥɶɧɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ, ɤɚɤɢɟ�ɱɚɫɬɢɰɵ�ɹɜɥɹɸɬɫɹ�ɤɜɚɧɬɚɦɢ�ɷɬɢɯ�ɩɨɥɟɣ? 

15. ɉɟɪɟɱɢɫɥɢɬɟ�ɨɫɧɨɜɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɫɥɚɛɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. 

16. ɇɚɡɨɜɢɬɟ� ɨɫɧɨɜɧɵɟ� ɩɨɥɨɠɟɧɢɹ� ɬɟɨɪɢɢ� ȕ�ɪɚɫɩɚɞɚ, ɩɪɟɞɥɨɠɟɧɧɨɣ 

ɗ. Ɏɟɪɦɢ. ɑɬɨ�ɨɩɪɟɞɟɥɹɟɬ�ɧɭɤɥɨɧɧɵɣ�ɬɨɤ, ɥɟɩɬɨɧɧɵɣ�ɬɨɤ? 

17. ɑɟɦ� ɨɬɥɢɱɚɟɬɫɹ� ɡɚɪɹɠɟɧɧɵɣ� ɫɥɚɛɵɣ� ɬɨɤ� ɨɬ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɬɨɤɚ? 

18. ɉɪɢɜɟɞɢɬɟ� ɩɪɢɦɟɪ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɡɚɪɹɠɟɧɧɵɯ� ɬɨɤɨɜ, 

ɨɛɴɹɫɧɹɸɳɢɣ�ɥɟɩɬɨɧɧɵɣ�ɩɪɨɰɟɫɫ�ɪɚɫɩɚɞɚ�ɦɸɨɧɚ. 

19. ɉɪɢ� ɤɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɫɥɚɛɨɟ� ɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɢɦɟɸɬ�ɨɞɢɧɚɤɨɜɭɸ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ? 

20. ɇɚɡɨɜɢɬɟ� ɤɜɚɧɬɵ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɜɟɤɬɨɪɧɵɯ� ɩɨɥɟɣ� ɜ� ɬɟɨɪɢɢ 

ɷɥɟɤɬɪɨɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

21. ȼ�ɱɟɦ�ɡɚɤɥɸɱɚɟɬɫɹ�ɫɚɦɨɞɟɣɫɬɜɢɟ�ɩɨɥɟɣ�ɏɢɝɝɫɚ? 

22. ȼ�ɤɚɤɢɯ�ɹɜɥɟɧɢɹɯ�ɧɚɛɥɸɞɚɟɬɫɹ�ɫɩɨɧɬɚɧɧɨɟ�ɧɚɪɭɲɟɧɢɟ�ɫɢɦɦɟɬɪɢɢ 

�ɷɮɮɟɤɬ�ɏɢɝɝɫɚ)? 
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23. Ʉɚɤɨɣ� ɩɪɨɰɟɫɫ� ɜ� ɯɨɞɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɚɤɬ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ�ɬɟɨɪɢɸ�ɜɟɥɢɤɨɝɨ�ɨɛɴɟɞɢɧɟɧɢɹ 

ɤɜɚɪɤɨɜ�ɢ�ɥɟɩɬɨɧɨɜ? 

24. Ʉɚɤɢɟ� ɩɪɨɛɥɟɦɵ� ɡɚɬɪɭɞɧɹɸɬ� ɪɚɡɪɚɛɨɬɤɭ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ 

ɝɪɚɜɢɬɚɰɢɢ? 

25. ɑɬɨ�ɨɩɪɟɞɟɥɹɟɬ�ɦɚɫɫɚ�ɉɥɚɧɤɚ? Ʉɨɝɞɚ, ɫɨɝɥɚɫɧɨ�ɝɢɩɨɬɟɡɚɦ, ɢɦɟɥɨ 

ɦɟɫɬɨ�ɨɛɴɟɞɢɧɟɧɢɟ�ɜɫɟɯ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ? 

26. ɑɬɨ�ɨɬɪɚɠɚɸɬ, ɤɚɤɭɸ�ɫɢɬɭɚɰɢɸ�ɦɨɞɟɥɢɪɭɸɬ�ɫɭɩɟɪɫɬɪɭɧɵ? 
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4. ɉɊɂɇɐɂɉɕ�ɋɂɆɆȿɌɊɂɂ�ɉɊɈɋɌɊȺɇɋɌȼȺ�ɂ�ȼɊȿɆȿɇɂ 

ɂ�ɎɍɇȾȺɆȿɇɌȺɅɖɇɕȿ�ɁȺɄɈɇɕ�ɋɈɏɊȺɇȿɇɂə 

 

4. 1. Ɉɛɨɛɳɟɧɧɨɟ�ɩɨɧɹɬɢɟ�ɫɢɦɦɟɬɪɢɢ. 

ɉɪɨɹɜɥɟɧɢɹ�ɫɢɦɦɟɬɪɢɢ�ɜ�ɧɟɠɢɜɨɣ�ɢ�ɠɢɜɨɣ�ɩɪɢɪɨɞɟ 

ɋɢɦɦɟɬɪɢɹ – ɷɬɨ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ
 (ɧɟɢɡɦɟɧɧɨɫɬɶ) ɬɟɯ� ɢɥɢ� ɢɧɵɯ 

ɫɜɨɣɫɬɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɢɫɬɟɦɵ� ɩɪɢ� ɢɡɦɟɧɟɧɢɢ (ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ) 

ɮɢɡɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ, ɜ�ɤɨɬɨɪɵɯ�ɨɧɚ�ɢɡɭɱɚɟɬɫɹ. 

ȿɫɥɢ� ɡɚɤɨɧɵ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɫɢɫɬɟɦɵ (ɢɥɢ� ɨɩɪɟɞɟɥɹɸɳɢɟ� ɢɡɦɟɧɟɧɢɟ� ɷɬɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫ� ɬɟɱɟɧɢɟɦ 

ɜɪɟɦɟɧɢ), ɧɟ� ɢɡɦɟɧɹɸɬɫɹ� ɜ� ɯɨɞɟ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɧɚɞ 

ɫɢɫɬɟɦɨɣ, ɬɨ� ɝɨɜɨɪɹɬ, ɱɬɨ� ɷɬɢ� ɡɚɤɨɧɵ� ɨɛɥɚɞɚɸɬ� ɫɢɦɦɟɬɪɢɟɣ (ɢɥɢ 

ɢɧɜɚɪɢɚɧɬɧɵ) ɨɬɧɨɫɢɬɟɥɶɧɨ�ɞɚɧɧɵɯ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 

 ɋɢɦɦɟɬɪɢɹ ɢ ɚɫɢɦɦɟɬɪɢɹ ɜɡɚɢɦɨɞɨɩɨɥɧɹɟɦɵ, ɢ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɢɯ 

ɧɭɠɧɨ�ɨɞɧɨɜɪɟɦɟɧɧɨ. 

 ȼ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ�ɩɪɟɨɛɥɚɞɚɸɬ�ɨɩɪɟɞɟɥɟɧɢɹ�ɤɚɬɟɝɨɪɢɣ�ɫɢɦɦɟɬɪɢɢ�ɢ 

ɚɫɢɦɦɟɬɪɢɢ, ɨɫɧɨɜɚɧɧɵɟ� ɧɚ� ɩɟɪɟɱɢɫɥɟɧɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɩɪɢɡɧɚɤɨɜ. 

ɇɚɩɪɢɦɟɪ, ɫɢɦɦɟɬɪɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɱɟɪɟɡ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɫɜɨɣɫɬɜ� ɩɨɪɹɞɤɚ, 

ɨɞɧɨɪɨɞɧɨɫɬɢ, ɫɨɪɚɡɦɟɪɧɨɫɬɢ, ɝɚɪɦɨɧɢɱɧɨɫɬɢ. 

 ɇɚɢɛɨɥɟɟ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɢ�ɫɨɜɟɪɲɟɧɧɨɣ�ɹɜɥɹɟɬɫɹ ɬɟɨɪɢɹ�ɫɢɦɦɟɬɪɢɢ 

ɞɥɹ ɤɪɢɫɬɚɥɥɨɜ. ȼ�ɷɬɨɣ�ɬɟɨɪɢɢ�ɩɨɞ�ɫɢɦɦɟɬɪɢɟɣ�ɩɨɧɢɦɚɟɬɫɹ�ɬɚɤɨɟ�ɫɜɨɣɫɬɜɨ 

ɤɪɢɫɬɚɥɥɨɜ, ɤɨɬɨɪɨɟ� ɩɨɡɜɨɥɹɟɬ� ɢɦ� ɫɨɜɦɟɳɚɬɶɫɹ� ɫɚɦɢɦ� ɫ� ɫɨɛɨɣ� ɩɪɢ 

ɩɨɜɨɪɨɬɚɯ, ɨɬɪɚɠɟɧɢɹɯ, ɩɚɪɚɥɥɟɥɶɧɵɯ� ɩɟɪɟɧɨɫɚɯ� ɢ� ɞɪɭɝɢɯ� ɩɨɞɨɛɧɵɯ 

ɞɟɣɫɬɜɢɹɯ (ɨɩɟɪɚɰɢɹɯ) ɢɥɢ�ɩɪɢ�ɢɯ�ɤɨɦɛɢɧɚɰɢɢ. 

                                                

� ɇɚɩɪɢɦɟɪ, ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ – ɷɬɨ� ɩɨɫɬɨɹɧɫɬɜɨ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɜɟɥɢɱɢɧ 

ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɫɢɫɬɟɦɵ�ɤɨɨɪɞɢɧɚɬ. 
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ɋɢɦɦɟɬɪɢɱɧɨɫɬɶ� ɜ� ɚɬɨɦɧɨɦ, ɬɪɟɯɦɟɪɧɨ�ɩɟɪɢɨɞɢɱɟɫɤɨɦ� ɫɬɪɨɟɧɢɢ 

ɤɪɢɫɬɚɥɥɨɜ� ɨɩɪɟɞɟɥɹɟɬ ɫɢɦɦɟɬɪɢɸ ɢɯ� ɜɧɟɲɧɟɣ� ɮɨɪɦɵ �ɢɥɢ, ɤɚɤ� ɢɧɨɝɞɚ 

ɝɨɜɨɪɹɬ, ɨɝɪɚɧɤɢ), ɚ�ɬɚɤɠɟ – ɫɢɦɦɟɬɪɢɸ�ɢɯ�ɮɢɡɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ. 

ɉɨɫɤɨɥɶɤɭ� ɤɪɢɫɬɚɥɥɵ� ɹɜɥɹɸɬɫɹ� ɨɛɴɟɤɬɚɦɢ� ɬɪɟɯɦɟɪɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ, ɬɟɨɪɢɹ� ɢɯ� ɫɢɦɦɟɬɪɢɢ – ɷɬɨ� ɬɟɨɪɢɹ� ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɫɚɦɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɜ� ɫɟɛɹ� ɫ� ɭɱɟɬɨɦ� ɜɢɞɚ� ɤɨɧɤɪɟɬɧɨɣ 

ɨɛɴɟɦɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɤɪɢɫɬɚɥɥɚ. ɉɪɢ� ɷɬɨɦ� ɫɚɦɨ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɧɟ 

ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɚ� ɩɪɟɨɛɪɚɡɭɟɬɫɹ� ɤɚɤ� ɟɞɢɧɨɟ� ɰɟɥɨɟ. Ɍɚɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ ɨɪɬɨɝɨɧɚɥɶɧɵɦɢ. 

Ʉɚɠɞɨɣ� ɨɩɟɪɚɰɢɢ� ɫɢɦɦɟɬɪɢɢ gi� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɷɥɟɦɟɧɬ�ɫɢɦɦɟɬɪɢɢ �ɩɪɹɦɚɹ, ɩɥɨɫɤɨɫɬɶ�ɢɥɢ�ɬɨɱɤɚ), ɨɬɧɨɫɢɬɟɥɶɧɨ�ɤɨɬɨɪɨɝɨ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɞɚɧɧɚɹ�ɨɩɟɪɚɰɢɹ. 

ɋɨɜɨɤɭɩɧɨɫɬɶ� ɨɩɟɪɚɰɢɣ� ɫɢɦɦɟɬɪɢɢ {g1, g2,…, gn} ɞɥɹ� ɞɚɧɧɨɝɨ 

ɤɪɢɫɬɚɥɥɚ�ɨɛɪɚɡɭɟɬ ɝɪɭɩɩɭ�ɫɢɦɦɟɬɪɢɢ G. 

ɑɢɫɥɨ�ɨɩɟɪɚɰɢɣ, ɨɛɪɚɡɭɸɳɢɯ�ɝɪɭɩɩɭ G, ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ ɩɨɪɹɞɤɨɦ 

ɝɪɭɩɩɵ. 

Ƚɪɭɩɩɵ�ɫɢɦɦɟɬɪɢɢ�ɨɛɵɱɧɨ�ɩɨɞɪɚɡɞɟɥɹɸɬ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɱɢɫɥɨɦ n 

ɢɡɦɟɪɟɧɢɣ�ɩɪɨɫɬɪɚɧɫɬɜɚ, ɜ�ɪɚɦɤɚɯ�ɤɨɬɨɪɵɯ�ɨɧɢ�ɩɨɥɧɨɫɬɶɸ�ɨɩɪɟɞɟɥɟɧɵ, ɢ 

ɱɢɫɥɨɦ m ɢɡɦɟɪɟɧɢɣ� ɩɪɨɫɬɪɚɧɫɬɜɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ� ɤɨɬɨɪɵɯ� ɨɛɴɟɤɬ 

�ɤɪɢɫɬɚɥɥ) ɩɟɪɢɨɞɢɱɟɧ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɝɪɭɩɩɵ�ɩɪɢɧɹɬɨ�ɨɛɨɡɧɚɱɚɬɶ�ɤɚɤ n
mG . 

 ɉɪɢ� ɨɩɢɫɚɧɢɢ� ɤɪɢɫɬɚɥɥɨɜ� ɩɪɢɦɟɧɹɸɬ� ɪɚɡɧɵɟ� ɝɪɭɩɩɵ� ɫɢɦɦɟɬɪɢɢ, 

ɧɚɢɛɨɥɟɟ� ɜɚɠɧɵɦɢ� ɢɡ� ɤɨɬɨɪɵɯ� ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ� ɝɪɭɩɩɵ 3
3G , 

ɨɬɪɚɠɚɸɳɢɟ� ɚɬɨɦɧɭɸ� ɫɬɪɭɤɬɭɪɭ� ɤɪɢɫɬɚɥɥɨɜ, ɢ ɬɨɱɟɱɧɵɟ� ɝɪɭɩɩɵ 3
0G , 

ɨɬɪɚɠɚɸɳɢɟ� ɢɯ� ɨɝɪɚɧɤɭ (ɩɨɫɥɟɞɧɢɟ� ɬɚɤɠɟ� ɧɚɡɵɜɚɸɬ� ɤɪɢɫɬɚɥɥɨɝɪɚ-

ɮɢɱɟɫɤɢɦɢ�ɤɥɚɫɫɚɦɢ). 

 Ʉ�ɬɨɱɟɱɧɵɦ�ɝɪɭɩɩɚɦ�ɫɢɦɦɟɬɪɢɢ�ɨɬɧɨɫɹɬɫɹ: 

x ɩɨɜɨɪɨɬ� ɜɨɤɪɭɝ� ɨɫɢ� ɫɢɦɦɟɬɪɢɢ N�ɝɨ� ɩɨɪɹɞɤɚ� ɧɚ� ɭɝɨɥ D, ɪɚɜɧɵɣ 

360ɨ/N (ɪɢɫ. 4.1, ɚ); 
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x ɨɬɪɚɠɟɧɢɟ� ɜ� ɩɥɨɫɤɨɫɬɢ� ɫɢɦɦɟɬɪɢɢ m, ɢɥɢ� ɡɟɪɤɚɥɶɧɨɟ� ɨɬɪɚɠɟɧɢɟ 

�ɪɢɫ. 4.1, ɛ); 

x ɢɧɜɟɪɫɢɹ I (ɬ. ɟ. ɫɢɦɦɟɬɪɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɬɨɱɤɢ Ɉ) (ɪɢɫ. 4.1, ɜ); 

x ɫɤɨɥɶɡɹɳɟɟ�ɨɬɪɚɠɟɧɢɟ (ɪɢɫ. 4.1, ɝ); 

x ɢɧɜɟɪɫɧɵɣ� ɩɨɜɨɪɨɬ N�ɝɨ� ɩɨɪɹɞɤɚ (ɬ. ɟ. ɤɨɦɛɢɧɚɰɢɹ� ɩɨɜɨɪɨɬɚ� ɧɚ 

ɭɝɨɥ D, ɪɚɜɧɵɣ 360ɨ/N, ɫ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɢɧɜɟɪɫɢɟɣ); 

x ɜɢɧɬɨɜɨɣ�ɩɨɜɨɪɨɬ N�ɝɨ�ɩɨɪɹɞɤɚ. 

ɑɢɫɥɨ� ɬɨɱɟɱɧɵɯ� ɝɪɭɩɩ 3
0G ,� ɜɨɨɛɳɟ� ɝɨɜɨɪɹ, ɫ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɨɡɢɰɢɣ� ɛɟɫɤɨɧɟɱɧɨ. Ɉɞɧɚɤɨ� ɫɚɦɨ� ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɨɛɴɟɦɧɨɣ� ɪɟɲɟɬɤɢ� ɭ 

ɤɪɢɫɬɚɥɥɨɜ� ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɨɝɪɚɧɢɱɟɧɢɹ� ɞɥɹ� ɷɬɢɯ� ɝɪɭɩɩ� ɧɚ� ɜɨɡɦɨɠɧɭɸ 

ɜɚɪɢɚɰɢɸ�ɨɩɟɪɚɰɢɣ�ɢ�ɧɚ�ɦɚɤɫɢɦɚɥɶɧɵɣ�ɩɨɪɹɞɨɤ�ɞɥɹ�ɨɫɢ�ɫɢɦɦɟɬɪɢɢ (ɞɨ 6-

ɝɨ� ɩɨɪɹɞɤɚ). ɉɪɢɱɟɦ� ɢɫɤɥɸɱɚɟɬɫɹ� ɨɫɶ 5-ɝɨ� ɩɨɪɹɞɤɚ, ɬɚɤ� ɤɚɤ� ɫ� ɩɨɦɨɳɶɸ 

ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ� ɯɨɞɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɨɩɟɪɚɰɢɣ� ɩɹɬɢɭɝɨɥɶɧɢɤɨɜ� ɧɟ 

ɭɞɚɟɬɫɹ� ɡɚɩɨɥɧɢɬɶ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɤɪɢɫɬɚɥɥɚ� ɛɟɡ� ɩɪɨɦɟɠɭɬɤɨɜ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɭ� ɤɪɢɫɬɚɥɥɨɜ� ɫ� ɭɱɟɬɨɦ� ɢɫɯɨɞɧɵɯ (1, 2, 3, 4, 6) ɢ� ɢɧɜɟɪɫɧɵɯ 

( 6,4,3,2,1 ) ɨɫɟɣ�ɢɦɟɟɬɫɹ�ɜɫɟɝɨ 32 ɝɪɭɩɩɵ�ɬɨɱɟɱɧɨɣ�ɫɢɦɦɟɬɪɢɢ. 

ɚ      ɛ 

ɜ      ɝ 

Ɋɢɫ. 4.1. Ɍɨɱɟɱɧɵɟ�ɝɪɭɩɩɵ�ɫɢɦɦɟɬɪɢɢ: 
ɚ - ɩɨɜɨɪɨɬ� ɜɨɤɪɭɝ� ɨɫɢ 2-ɝɨ  ɩɨɪɹɞɤɚ; ɛ – ɡɟɪɤɚɥɶɧɨɟ 
ɨɬɪɚɠɟɧɢɟ; ɜ – ɢɧɜɟɪɫɢɹ; ɝ – ɫɤɨɥɶɡɹɳɟɟ�ɨɬɪɚɠɟɧɢɟ 

D = 180ɨ m 

Ɉ 
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Ɍɨɱɟɱɧɵɟ� ɝɪɭɩɩɵ� ɩɨɡɜɨɥɹɸɬ� ɨɩɢɫɵɜɚɬɶ� ɫɢɦɦɟɬɪɢɸ� ɧɟ� ɬɨɥɶɤɨ 

ɤɪɢɫɬɚɥɥɨɜ, ɧɨ� ɢ� ɥɸɛɵɯ� ɤɨɧɟɱɧɵɯ� ɨɛɴɟɤɬɨɜ. Ɍɚɤ, ɜ� ɠɢɜɨɣ� ɩɪɢɪɨɞɟ 

ɜɫɬɪɟɱɚɸɬɫɹ� ɞɚɠɟ� ɡɚɩɪɟɳɟɧɧɵɟ� ɜ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɢ� ɜɢɞɵ� ɫɢɦɦɟɬɪɢɢ� ɫ 

ɨɫɹɦɢ 5-ɝɨ, 7-ɝɨ� ɩɨɪɹɞɤɨɜ. ɇɚɩɪɢɦɟɪ, ɩɪɢ� ɨɩɢɫɚɧɢɢ� ɫɬɪɭɤɬɭɪɵ 

ɫɮɟɪɢɱɟɫɤɢɯ� ɜɢɪɭɫɨɜ, ɫɬɪɨɟɧɢɟ 

ɨɛɨɥɨɱɟɤ� ɤɨɬɨɪɵɯ�ɩɨɞɱɢɧɟɧɨ� ɩɪɢɧɰɢɩɭ 

ɩɥɨɬɧɨɣ «ɭɩɚɤɨɜɤɢ» ɦɨɥɟɤɭɥ, ɨɤɚɡɚɥɚɫɶ 

ɨɱɟɧɶ� ɩɨɥɟɡɧɨɣ� ɢɤɨɫɚɷɞɪɢɱɟɫɤɚɹ 

ɬɨɱɟɱɧɚɹ� ɝɪɭɩɩɚ� ɫ� ɩɹɬɢɭɝɨɥɶɧɢɤɨɦ� ɜ 

ɫɜɨɟɣ�ɨɫɧɨɜɟ (ɪɢɫ. 4.2). 

 ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ� ɝɪɭɩɩɵ� ɫɢɦɦɟɬɪɢɢ 3
3G � ɨɬɪɚɠɚɸɬ� ɬɪɟɯɦɟɪɧɭɸ 

ɩɟɪɢɨɞɢɱɧɨɫɬɶ� ɚɬɨɦɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɤɪɢɫɬɚɥɥɨɜ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ 

ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ� ɜ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɟ� ɜɨɡɦɨɠɧɵ� ɨɩɟɪɚɰɢɢ-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɜ�ɜɢɞɟ�ɬɪɟɯ�ɧɟɤɨɦɩɥɚɧɚɪɧɵɯ�ɩɟɪɟɧɨɫɨɜ a, b, c. 

ɉɟɪɟɧɨɫ (ɫɞɜɢɝ) ɫɬɪɭɤɬɭɪɵ� ɤɪɢɫɬɚɥɥɚ� ɧɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɜɟɤɬɨɪɵ 

cba &&& ,, � ɢɥɢ� ɥɸɛɨɣ� ɜɟɤɬɨɪ cpbpapt &&&&
321 ��  (ɪ1,� ɪ2,� ɪ3 – ɥɸɛɵɟ� ɰɟɥɵɟ 

ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɢɥɢ� ɨɬɪɢɰɚɬɟɥɶɧɵɟ� ɱɢɫɥɚ), ɤɨɬɨɪɵɣ� ɫɨɜɦɟɳɚɟɬ� ɫɚɦɭ 

ɫɬɪɭɤɬɭɪɭ� ɫ� ɫɨɛɨɣ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɨɩɟɪɚɰɢɹ� ɫɢɦɦɟɬɪɢɢ, ɢɥɢ 

ɬɪɚɧɫɥɹɰɢɹ. 

ɂɡ�ɡɚ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɨɱɟɬɚɧɢɹ� ɜ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɟ 

ɬɪɚɧɫɥɹɰɢɣ� ɫ� ɨɩɟɪɚɰɢɹɦɢ� ɬɨɱɟɱɧɨɣ� ɫɢɦɦɟɬɪɢɢ� ɞɥɹ� ɝɪɭɩɩ 3
3G � ɬɚɤɠɟ 

ɯɚɪɚɤɬɟɪɧɵ� ɨɩɟɪɚɰɢɢ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɢɦ� ɷɥɟɦɟɧɬɵ� ɫɢɦɦɟɬɪɢɢ� ɫ 

ɬɪɚɧɫɥɹɰɢɨɧɧɨɣ� ɤɨɦɩɨɧɟɧɬɨɣ (ɷɬɨ� ɩɥɨɫɤɨɫɬɢ� ɫɤɨɥɶɡɹɳɟɝɨ� ɨɬɪɚɠɟɧɢɹ, 

ɜɢɧɬɨɜɵɟ�ɨɫɢ�ɪɚɡɥɢɱɧɵɯ�ɩɨɪɹɞɤɨɜ). 

ȼɫɟɝɨ� ɢɡɜɟɫɬɧɨ 230 ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɝɪɭɩɩ� ɫɢɦɦɟɬɪɢɢ, ɢ� ɥɸɛɨɣ 

ɤɪɢɫɬɚɥɥ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɤ�ɨɞɧɨɣ�ɢɡ�ɷɬɢɯ�ɝɪɭɩɩ. 

ɉ�ɪ�ɢ�ɦ�ɟ� ɱ� ɚ�ɧ�ɢ� ɟ. ɑɚɫɬɨ� ɝɨɜɨɪɹɬ� ɨ� ɫɢɦɦɟɬɪɢɢ�ɫɥɨɟɜ�ɢ�ɰɟɩɟɣ. Ɍɚɤ, ɞɥɹ 

ɨɩɢɫɚɧɢɹ� ɨɛɴɟɤɬɨɜ� ɫ� ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ� ɜ� ɨɞɧɨɦ� ɢɥɢ� ɞɜɭɯ� ɧɚɩɪɚɜɥɟɧɢɹɯ 

Ɋɢɫ. 4.2. ɋɯɟɦɚ�ɫɬɪɭɤɬɭɪɵ ɜɢɪɭɫɚ 
ɢɦɦɭɧɨɞɟɮɢɰɢɬɚ�ɱɟɥɨɜɟɤɚ 
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ɢɫɩɨɥɶɡɭɸɬɫɹ� ɝɪɭɩɩɵ 3
1G � ɢ 3

2G  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɨɞɧɨɦɟɪɧɨ� ɢ� ɞɜɭɦɟɪɧɨ 

ɩɟɪɢɨɞɢɱɟɫɤɢɟ�ɜ�ɬɪɟɯɦɟɪɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ. 

 ɗɬɢ� ɝɪɭɩɩɵ� ɢɝɪɚɸɬ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɢɡɭɱɟɧɢɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɫɬɪɭɤɬɭɪ� ɢ 

ɦɚɤɪɨɦɨɥɟɤɭɥ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ� ɤɨɬɨɪɵɯ� ɦɨɠɟɬ� ɞɨɫɬɢɝɚɬɶ 100 ɧɦ� ɢ� ɛɨɥɟɟ. 

ɇɚɩɪɢɦɟɪ, ɦɨɥɟɤɭɥɵ�ȾɇɄ, ɩɚɥɨɱɤɨɨɛɪɚɡɧɵɟ�ɜɢɪɭɫɵ, ɬɪɭɛɱɚɬɵɟ�ɛɢɨɤɪɢɫɬɚɥɥɵ, 

ɩɨɫɬɪɨɟɧɢɟ� ɤɨɬɨɪɵɯ� ɢɞɟɬ� ɩɨ «ɰɟɩɧɨɣ» ɫɯɟɦɟ� ɫ� ɹɜɧɨɣ� ɜɢɧɬɨɜɨɣ� ɫɢɦɦɟɬɪɢɟɣ, 

ɨɬɧɨɫɹɬ� ɤ� ɝɪɭɩɩɟ 3
1G , ɚ� ɫɬɪɨɟɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɦɟɦɛɪɚɧ� ɨɩɢɫɵɜɚɸɬ� ɝɪɭɩɩɨɣ 

3
2G . 

 

4.2. ɋɢɦɦɟɬɪɢɹ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ 

 Ʉɚɤ� ɩɨɤɚɡɵɜɚɟɬ� ɨɩɵɬ, ɮɢɡɢɱɟɫɤɢɟ� ɡɚɤɨɧɵ� ɫɢɦɦɟɬɪɢɱɧɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɚɢɛɨɥɟɟ� ɨɛɳɢɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ. 

Ⱦɚɥɟɟ� ɪɚɫɫɦɨɬɪɢɦ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɟ� ɧɟɩɪɟɪɵɜɧɵɟ� ɢ� ɞɢɫɤɪɟɬɧɵɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

ɇɟɩɪɟɪɵɜɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ.� Ʉ� ɧɢɦ 

ɨɬɧɨɫɹɬ�ɫɥɟɞɭɸɳɢɟ�ɨɩɟɪɚɰɢɢ�ɫɢɦɦɟɬɪɢɢ. 

x ɉɟɪɟɧɨɫ (ɫɞɜɢɝ) ɫɢɫɬɟɦɵ�ɤɚɤ�ɟɞɢɧɨɝɨ�ɰɟɥɨɝɨ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ
. 

 ɋɢɦɦɟɬɪɢɹ� ɮɢɡɢɱɟɫɤɢɯ� ɡɚɤɨɧɨɜ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɟɪɟɧɨɫɨɜ� ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɡɧɚɱɚɟɬ� ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ� ɜɫɟɯ� ɬɨɱɟɤ� ɩɪɨɫɬɪɚɧɫɬɜɚ, ɬ. ɟ. 

ɩɪɟɞɩɨɥɚɝɚɟɬ� ɨɞɧɨɪɨɞɧɨɫɬɶ� ɩɪɨɫɬɪɚɧɫɬɜɚ �ɨɬɫɭɬɫɬɜɢɟ� ɜ� ɧɟɦ� ɨɫɨɛɵɯ 

ɬɨɱɟɤ�ɫɨ�ɫɩɟɰɢɚɥɶɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ). 

x ɉɨɜɨɪɨɬ�ɫɢɫɬɟɦɵ�ɤɚɤ�ɟɞɢɧɨɝɨ�ɰɟɥɨɝɨ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ. 

                                                

�ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɛɭɞɟɦ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜ�ɞɜɭɯ�ɚɫɩɟɤɬɚɯ: 1) 

ɤɚɤ� ɚɤɬɢɜɧɨɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɬ. ɟ. ɪɟɚɥɶɧɵɣ� ɩɟɪɟɧɨɫ� ɮɢɡɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɵɛɪɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɨɬɫɱɟɬɚ; 2) ɤɚɤ� ɩɚɫɫɢɜɧɨɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɬ. ɟ. 

ɩɚɪɚɥɥɟɥɶɧɵɣ�ɩɟɪɟɧɨɫ�ɫɚɦɨɣ�ɫɢɫɬɟɦɵ�ɨɬɫɱɟɬɚ. 
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ɋɢɦɦɟɬɪɢɹ� ɮɢɡɢɱɟɫɤɢɯ� ɡɚɤɨɧɨɜ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɨɜɨɪɨɬɨɜ� ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɡɧɚɱɚɟɬ�ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ�ɜɫɟɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ, 

ɬ. ɟ. ɩɪɟɞɩɨɥɚɝɚɟɬ�ɢɡɨɬɪɨɩɧɨɫɬɶ�ɩɪɨɫɬɪɚɧɫɬɜɚ. 

x ɂɡɦɟɧɟɧɢɟ�ɧɚɱɚɥɚ�ɨɬɫɱɟɬɚ�ɜɪɟɦɟɧɢ (ɫɞɜɢɝ�ɜɨ�ɜɪɟɦɟɧɢ). 

ɋɢɦɦɟɬɪɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɫɞɜɢɝɚ� ɜɨ� ɜɪɟɦɟɧɢ� ɨɡɧɚɱɚɟɬ, ɱɬɨ 

ɮɢɡɢɱɟɫɤɢɟ�ɡɚɤɨɧɵ�ɧɟ�ɢɡɦɟɧɹɸɬɫɹ�ɫ�ɬɟɱɟɧɢɟɦ�ɜɪɟɦɟɧɢ. 

x ɉɟɪɟɯɨɞ� ɤ� ɫɢɫɬɟɦɟ� ɨɬɫɱɟɬɚ, ɞɜɢɠɭɳɟɣɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ�ɫ�ɩɨɫɬɨɹɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ. 

ɋɢɦɦɟɬɪɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɷɬɨɝɨ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ ɜɫɟɯ ɢɧɟɪɰɢɚɥɶɧɵɯ�ɫɢɫɬɟɦ�ɨɬɫɱɟɬɚ. 

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɭɤɚɡɚɧɧɵɟ�ɜɵɲɟ�ɫɢɦɦɟɬɪɢɢ�ɩɪɨɹɜɥɹɸɬ�ɫɟɛɹ�ɜ 

ɱɟɬɵɪɟɯɦɟɪɧɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ�ɜɪɟɦɟɧɢ (ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɦ 

ɤɨɧɬɢɧɭɭɦɟ). 

Ⱦɢɫɤɪɟɬɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ.� ȼ� ɯɨɞɟ 

ɪɚɡɪɚɛɨɬɤɢ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɛɵɥɚ� ɨɬɤɪɵɬɚ� ɧɨɜɚɹ, 

ɞɢɫɤɪɟɬɧɚɹ ɫɢɦɦɟɬɪɢɹ. 

Ⱦɨ� ɧɚɱɚɥɚ 1960-ɯ� ɝɨɞɨɜ� ɫɱɢɬɚɥɨɫɶ, ɱɬɨ� ɡɚɤɨɧɵ� ɮɢɡɢɤɢ (ɩɪɢɪɨɞɵ) 

ɢɧɜɚɪɢɚɧɬɧɵ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɬɪɟɯ� ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɋ,�Ɋ,�Ɍ, ɫɭɬɶ�ɤɨɬɨɪɵɯ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɫɥɟɞɭɸɳɟɦ: 

x ɋ – ɜɫɟ�ɡɚɤɨɧɵ�ɮɢɡɢɤɢ�ɨɞɢɧɚɤɨɜɵ�ɞɥɹ�ɱɚɫɬɢɰ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɢɦ�ɚɧɬɢɱɚɫɬɢɰ, ɬ. ɟ. ɞɨɥɠɧɨ  ɜɵɩɨɥɧɹɬɶɫɹ ɡɚɪɹɞɨɜɨɟ�ɫɨɩɪɹɠɟɧɢɟ; 

x Ɋ –� ɡɚɤɨɧɵ� ɢɧɜɚɪɢɚɧɬɧɵ� ɞɥɹ� ɥɸɛɨɝɨ� ɹɜɥɟɧɢɹ (ɨɛɴɟɤɬɚ) ɢ� ɟɝɨ 

ɡɟɪɤɚɥɶɧɨɝɨ� ɨɛɪɚɡɚ (ɨɬɪɚɠɟɧɢɹ), ɬ. ɟ. ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ 

ɢɧɜɟɪɫɢɹ; 

x Ɍ – ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɳɟɧɢɹ� ɜɪɟɦɟɧɢ, ɢɧɚɱɟ� ɝɨɜɨɪɹ, ɡɚɤɨɧɵ 

ɨɞɢɧɚɤɨɜɵ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɟɣ�ɢɡ�ɱɚɫɬɢɰ�ɢ�ɚɧɬɢɱɚɫɬɢɰ, ɤɚɤ 

ɜɩɟɪɟɞ, ɬɚɤ�ɢ�ɧɚɡɚɞ. ɉɪɢ�ɢɡɦɟɧɟɧɢɢ�ɧɚɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɜɫɟɯ�ɱɚɫɬɢɰ�ɢ 

ɚɧɬɢɱɚɫɬɢɰ�ɧɚ�ɨɛɪɚɬɧɨɟ�ɫɢɫɬɟɦɚ�ɜɨɡɜɪɚɳɚɟɬɫɹ�ɜ�ɢɫɯɨɞɧɨɟ�ɫɨɫɬɨɹɧɢɟ. 
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Ɋɟɥɹɬɢɜɢɫɬɫɤɚɹ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ� ɢ� ɥɨɤɚɥɶɧɨɫɬɶ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɜɵɡɵɜɚɸɬ� ɩɨɹɜɥɟɧɢɟ ɋɊɌ�ɫɢɦɦɟɬɪɢɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɫɢɦɦɟɬɪɢɱɧɵɦɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɬɞɟɥɶɧɵɯ� ɞɢɫɤɪɟɬɧɵɯ ɋ-, Ɋ- ɢ� Ɍ-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɹɜɥɹɸɬɫɹ�ɮɢɡɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ� ɫɢɥɶɧɵɦɢ 

ɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɢ. Ⱥɧɚɥɢɡ� ɩɪɨɰɟɫɫɨɜ� ɫɥɚɛɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜɵɹɜɢɥ� ɧɚɪɭɲɟɧɢɟ� ɫɢɦɦɟɬɪɢɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɢɧɜɟɪɫɢɢ Ɋ� ɢ� ɡɚɪɹɞɨɜɨɝɨ� ɫɨɩɪɹɠɟɧɢɹ ɋ, ɧɨ� ɩɪɢ� ɷɬɨɦ 

ɫɨɯɪɚɧɹɟɬɫɹ� ɫɢɦɦɟɬɪɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 

ɢɧɜɟɪɫɢɢ (ɋɊ) ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɝɥɚɫɧɨ ɋɊɌ-ɬɟɨɪɟɦɟ� í� ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɨɛɪɚɳɟɧɢɹ�ɜɪɟɦɟɧɢ Ɍ. 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɋɊɌ�ɬɟɨɪɟɦɵ�ɛɵɥɚ�ɞɚɧɚ�ɜ 1954 ɝ.  Ƚ.  Ʌɸɞɟɪɫɨɦ,  ɚ�ɟɟ 

ɩɨɥɧɨɟ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɜ 1955 ɝ. ȼ. ɉɚɭɥɢ. ɇɢɠɟ 

ɩɪɢɜɟɞɟɧɚ�ɨɞɧɚ�ɢɡ�ɫɨɜɪɟɦɟɧɧɵɯ�ɮɨɪɦɭɥɢɪɨɜɨɤ�ɷɬɨɣ�ɬɟɨɪɟɦɵ. 

ȿɫɥɢ� ɜ� ɩɪɢɪɨɞɟ� ɩɪɨɢɫɯɨɞɢɬ� ɧɟɤɨɬɨɪɵɣ� ɩɪɨɰɟɫɫ, ɬɨ� ɬɨɱɧɨ� ɬɚɤ� ɠɟ� ɜ� ɧɟɣ 

ɦɨɠɟɬ� ɩɪɨɢɫɯɨɞɢɬɶ� ɢ ɋɊɌ�ɫɨɩɪɹɠɟɧɧɵɣ� ɩɪɨɰɟɫɫ, ɜ� ɤɨɬɨɪɨɦ� ɜɫɟ� ɱɚɫɬɢɰɵ 

ɡɚɦɟɧɟɧɵ� ɚɧɬɢɱɚɫɬɢɰɚɦɢ, ɩɪɨɟɤɰɢɢ� ɫɩɢɧɨɜ� ɢɡɦɟɧɢɥɢ� ɡɧɚɤ, ɚ� ɧɚɱɚɥɶɧɵɟ� ɢ 

ɤɨɧɟɱɧɵɟ�ɫɨɫɬɨɹɧɢɹ, ɨɬɧɨɫɢɬɟɥɶɧɨ�ɢɫɯɨɞɧɨɝɨ�ɩɪɨɰɟɫɫɚ, ɩɨɦɟɧɹɥɢɫɶ�ɦɟɫɬɚɦɢ. 

ɋɥɟɞɫɬɜɢɹɦɢ� ɢɡ ɋɊɌ-ɬɟɨɪɟɦɵ� ɹɜɥɹɸɬɫɹ� ɩɨɞɬɜɟɪɠɞɟɧɧɵɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɩɨɥɨɠɟɧɢɹ�ɨ�ɬɨɦ, ɱɬɨ�ɦɚɫɫɵ�ɢ�ɜɪɟɦɟɧɚ�ɠɢɡɧɢ�ɱɚɫɬɢɰɵ�ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɚɧɬɢɱɚɫɬɢɰɵ� ɪɚɜɧɵ, ɢɯ� ɦɚɝɧɢɬɧɵɟ� ɦɨɦɟɧɬɵ 

ɪɚɡɥɢɱɚɸɬɫɹ� ɡɧɚɤɚɦɢ, ɚ� ɢɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ� ɩɨɥɟɦ 

ɨɞɢɧɚɤɨɜɵ. 

Ʉɨɫɦɨɥɨɝɢɱɟɫɤɢɣ� ɚɫɩɟɤɬ Ɍ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ� ɧɚ 

ɪɚɧɧɟɣ� ɫɬɚɞɢɢ� ɪɚɡɜɢɬɢɹ� ȼɫɟɥɟɧɧɨɣ (ɦɨɦɟɧɬ t t 10í34 ɫ) ɧɚɪɭɲɢɥɚɫɶ Ɍ-

ɫɢɦɦɟɬɪɢɹ, ɜɨɡɧɢɤɥɢ� ɫɢɥɵ, ɧɟ� ɢɧɜɚɪɢɚɧɬɧɵɟ  ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɛɪɚɳɟɧɢɹ 

ɜɪɟɦɟɧɢ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɩɨ� ɦɟɪɟ� ɪɚɫɲɢɪɟɧɢɹ� ȼɫɟɥɟɧɧɨɣ� ɚɧɬɢɷɥɟɤɬɪɨɧɵ 

�ɩɨɡɢɬɪɨɧɵ) ɞɨɥɠɧɵ�ɛɵɥɢ�ɩɪɟɜɪɚɳɚɬɶɫɹ�ɜ�ɤɜɚɪɤɢ�ɱɚɳɟ, ɱɟɦ�ɷɥɟɤɬɪɨɧɵ – ɜ 

ɚɧɬɢɤɜɚɪɤɢ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɩɨ�ɦɟɪɟ�ɪɚɫɲɢɪɟɧɢɹ�ɢ�ɨɯɥɚɠɞɟɧɢɹ�ȼɫɟɥɟɧɧɨɣ 

ɚɧɬɢɤɜɚɪɤɢ�ɢ�ɤɜɚɪɤɢ�ɧɟ�ɩɪɨɚɧɧɢɝɢɥɢɪɨɜɚɥɢ�ɩɨɥɧɨɫɬɶɸ, ɤɜɚɪɤɨɜ�ɨɤɚɡɚɥɨɫɶ 
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ɛɨɥɶɲɟ, ɱɬɨ� ɢ� ɫɞɟɥɚɥɨ� ɦɢɪ� ɜɟɳɟɫɬɜɟɧɧɵɦ (ɚɧɬɢɦɚɬɟɪɢɢ� ɜ� ɦɢɪɟ 

ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɬ). ɗɬɨ� ɫɨɝɥɚɫɭɟɬɫɹ� ɫ� ɬɟɨɪɢɟɣ� ɜɟɥɢɤɨɝɨ� ɨɛɴɟɞɢɧɟɧɢɹ 

ɷɥɟɤɬɪɨɫɥɚɛɨɝɨ� ɢ� ɫɢɥɶɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɧɚ� ɫɬɚɞɢɢ� ɪɚɧɧɟɣ, 

ɫɜɟɪɯɝɨɪɹɱɟɣ, ȼɫɟɥɟɧɧɨɣ (t d 10í36 ɫ, Ɍ t 1027�Ʉ). 

 

4.3. ȼɧɭɬɪɟɧɧɢɟ�ɫɢɦɦɟɬɪɢɢ 

ɉɨɞ ɜɧɭɬɪɟɧɧɢɦɢ� ɫɢɦɦɟɬɪɢɹɦɢ ɩɨɧɢɦɚɸɬ� ɫɢɦɦɟɬɪɢɢ� ɦɟɠɞɭ 

ɱɚɫɬɢɰɚɦɢ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɤɜɚɧɬɨɜɵɦɢ�ɩɨɥɹɦɢ. 

ɉɪɢɱɟɦ�ɩɪɢɧɹɬɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɝɥɨɛɚɥɶɧɵɟ�ɢ�ɥɨɤɚɥɶɧɵɟ�ɫɢɦɦɟɬɪɢɢ. 

ɋɢɦɦɟɬɪɢɹ�ɧɚɡɵɜɚɟɬɫɹ ɝɥɨɛɚɥɶɧɨɣ, ɟɫɥɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɩɚɪɚɦɟɬɪ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɯ� ɤɨɨɪɞɢɧɚɬ 

ɬɨɱɤɢ, ɜ�ɤɨɬɨɪɨɣ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɩɨɥɟ. 

Ɍɪɟɛɨɜɚɧɢɟ�ɨɬ�ɫɢɦɦɟɬɪɢɢ�ɧɟ�ɬɨɥɶɤɨ�ɝɥɨɛɚɥɶɧɨɫɬɢ, ɧɨ�ɢ ɥɨɤɚɥɶɧɨɫɬɢ, 

ɤɨɝɞɚ� ɩɚɪɚɦɟɬɪɵ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɫɬɚɧɨɜɹɬɫɹ� ɩɪɨɢɡɜɨɥɶɧɵɦɢ� ɮɭɧɤɰɢɹɦɢ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɣ� ɬɨɱɤɢ, ɦɨɠɟɬ� ɛɵɬɶ� ɜɵɩɨɥɧɟɧɨ� ɩɪɢ� ɭɫɥɨɜɢɢ, 

ɱɬɨ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɩɪɟɨɛɪɚɡɭɸɬɫɹ� ɢ� ɩɨɥɹ, ɢɫɬɨɱɧɢɤɚɦɢ� ɤɨɬɨɪɵɯ� ɫɥɭɠɚɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ «ɡɚɪɹɞɵ». 

Ɍɪɟɛɨɜɚɧɢɹɦ� ɝɥɨɛɚɥɶɧɨɣ� ɢ� ɥɨɤɚɥɶɧɨɣ� ɫɢɦɦɟɬɪɢɣ� ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɤɚɥɢɛɪɨɜɨɱɧɚɹ� ɫɢɦɦɟɬɪɢɹ, ɨɡɧɚɱɚɸɳɚɹ, ɱɬɨ� ɧɟɤɨɬɨɪɵɟ� ɫɨɯɪɚɧɹɸɳɢɟɫɹ 

ɮɢɡɢɱɟɫɤɢɟ� ɜɟɥɢɱɢɧɵ, ɨɛɨɛɳɟɧɧɨ� ɧɚɡɵɜɚɟɦɵɟ� ɡɚɪɹɞɚɦɢ (ɧɚɩɪɢɦɟɪ, 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ� ɡɚɪɹɞ, ɢɡɨɬɨɩɢɱɟɫɤɢɣ� ɫɩɢɧ, ɰɜɟɬ� ɢ� ɞɪ.), ɹɜɥɹɸɬɫɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨ� ɢɫɬɨɱɧɢɤɚɦɢ� ɨɫɨɛɵɯ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ� ɩɨɥɟɣ, ɩɟɪɟɧɨɫɹɳɢɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɦɟɠɞɭ�ɱɚɫɬɢɰɚɦɢ�ɫ�ɞɚɧɧɵɦ�ɬɢɩɨɦ�ɡɚɪɹɞɚ. ɉɪɢ�ɷɬɨɦ�ɡɚɤɨɧɭ 

ɫɨɯɪɚɧɟɧɢɹ� ɞɚɧɧɨɝɨ� ɡɚɪɹɞɚ� ɨɬɜɟɱɚɟɬ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ� ɥɚɝɪɚɧɠɢɚɧɚ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɢɫɬɟɦɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɝɪɭɩɩɵ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 

Ʉ�ɜɧɭɬɪɟɧɧɢɦ�ɫɢɦɦɟɬɪɢɹɦ�ɨɬɧɨɫɹɬ: 

x ɢɡɨɬɨɩɢɱɟɫɤɭɸ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ, ɤɨɬɨɪɚɹ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɪɢ 

ɫɢɥɶɧɵɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ, ɫɢɦɦɟɬɪɢɱɧɵɯ� ɩɨɜɨɪɨɬɚɦ� ɜ� ɨɫɨɛɨɦ 
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ɢɡɨɬɨɩɢɱɟɫɤɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ (ɩɪɨɹɜɥɟɧɢɟɦ� ɷɬɨɣ� ɫɢɦɦɟɬɪɢɢ, ɧɚɩɪɢɦɟɪ, 

ɹɜɥɹɟɬɫɹ�ɡɚɪɹɞɨɜɚɹ�ɧɟɡɚɜɢɫɢɦɨɫɬɶ�ɹɞɟɪɧɵɯ�ɫɢɥ); 

x ɰɜɟɬɨɜɭɸ� ɫɢɦɦɟɬɪɢɸ, ɫɜɨɣɫɬɜɟɧɧɭɸ� ɫɢɥɶɧɨɦɭ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ 

ɤɜɚɪɤɨɜ�ɜ�ɯɨɞɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɚɞɪɨɧɨɜ; 

x ɫɢɦɦɟɬɪɢɸ� ɦɟɠɞɭ� ɤɜɚɪɤɚɦɢ� ɢ� ɥɟɩɬɨɧɚɦɢ, ɡɚɦɟɱɟɧɧɭɸ� ɜ� ɯɨɞɟ 

ɢɡɭɱɟɧɢɹ�ɢɯ�ɷɥɟɤɬɪɨɫɥɚɛɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ; 

x ɝɢɩɨɬɟɬɢɱɟɫɤɭɸ� ɫɭɩɟɪɫɢɦɦɟɬɪɢɸ, ɬ. ɟ. ɫɢɦɦɟɬɪɢɸ, ɩɪɟɞɩɨɥɨ-

ɠɢɬɟɥɶɧɨ�ɫɜɹɡɵɜɚɸɳɭɸ�ɨɫɨɛɵɟ�ɩɨɥɹ, ɤɨɬɨɪɵɦ�ɨɬɜɟɱɚɸɬ�ɤɚɤ�ɛɨɡɨɧɵ, ɬɚɤ�ɢ 

ɮɟɪɦɢɨɧɵ (ɷɬɚ� ɫɢɦɦɟɬɪɢɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɦɨɞɟɥɹɯ 

ɩɨɫɬɪɨɟɧɢɹ�ɟɞɢɧɨɣ�ɬɟɨɪɢɢ�ɩɨɥɹ). 

 

4.4. Ɉɛɨɛɳɟɧɧɵɟ�ɩɨɧɹɬɢɹ «ɡɚɤɨɧ» ɢ «ɬɟɨɪɢɹ» 

ɉɨɧɹɬɢɟ ɡɚɤɨɧ ɩɪɟɞɩɨɥɚɝɚɟɬ�ɭɫɬɚɧɨɜɥɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ�ɫɭɳɟɫɬɜɟɧɧɨɣ 

ɢ� ɭɫɬɨɣɱɢɜɨɣ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦɢ� ɹɜɥɟɧɢɹɦɢ (ɩɪɨɰɟɫɫɚɦɢ), 

ɨɩɪɟɞɟɥɹɸɳɟɣ�ɢɯ�ɭɩɨɪɹɞɨɱɟɧɧɨɟ�ɢɡɦɟɧɟɧɢɟ. 

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɢɩɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɨɛɴɟɤɬɚ� ɪɚɡɥɢɱɚɸɬ: 

ɞɢɧɚɦɢɱɟɫɤɢɟ�ɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɡɚɤɨɧɵ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ�ɡɚɤɨɧ ɭɩɪɚɜɥɹɟɬ�ɩɨɜɟɞɟɧɢɟɦ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɨɛɴɟɤɬɚ�ɢ 

ɩɨɡɜɨɥɹɟɬ� ɭɫɬɚɧɚɜɥɢɜɚɬɶ� ɨɞɧɨɡɧɚɱɧɭɸ� ɫɜɹɡɶ� ɟɝɨ� ɫɨɫɬɨɹɧɢɣ (ɜɪɟɦɟɧɧɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɫɨɫɬɨɹɧɢɣ). 

ɉɨɥɧɨɟ� ɨɩɢɫɚɧɢɟ� ɮɢɡɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɜɨɡɦɨɠɧɨ� ɥɢɲɶ� ɜ� ɪɚɦɤɚɯ 

ɞɢɧɚɦɢɱɟɫɤɢɯ� ɡɚɤɨɧɨɜ, ɤɨɬɨɪɵɟ� ɞɟɬɚɥɶɧɨ� ɨɩɪɟɞɟɥɹɸɬ� ɢɡɦɟɧɟɧɢɟ� ɟɟ 

ɫɨɫɬɨɹɧɢɹ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɡɚɤɨɧ ɭɩɪɚɜɥɹɟɬ� ɩɨɜɟɞɟɧɢɟɦ� ɛɨɥɶɲɢɯ� ɫɨɜɨ-

ɤɭɩɧɨɫɬɟɣ� ɦɢɤɪɨɨɛɴɟɤɬɨɜ (ɚɧɫɚɦɛɥɹɦɢ� ɦɢɤɪɨɱɚɫɬɢɰ), ɚ� ɜ� ɨɬɧɨɲɟɧɢɢ 

ɨɬɞɟɥɶɧɨɝɨ� ɨɛɴɟɤɬɚ� ɩɨɡɜɨɥɹɟɬ� ɞɟɥɚɬɶ� ɥɢɲɶ� ɜɟɪɨɹɬɧɨɫɬɧɵɟ� ɜɵɜɨɞɵ� ɨ 

ɩɨɜɟɞɟɧɢɢ (ɩɨɡɜɨɥɹɟɬ�ɨɩɪɟɞɟɥɹɬɶ�ɫɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɟɝɨ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ). 

ɉɨɞ� ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɧɢɦɚɸɬ� ɬɟɨɪɢɸ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ� ɫɨɛɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɶ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɡɚɤɨɧɨɜ. 
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Ⱦɢɧɚɦɢɱɟɫɤɢɦɢ�ɬɟɨɪɢɹɦɢ�ɹɜɥɹɸɬɫɹ: 

x ɤɥɚɫɫɢɱɟɫɤɚɹ� ɦɟɯɚɧɢɤɚ (ɬɪɢ� ɡɚɤɨɧɚ� ɧɶɸɬɨɧɨɜɫɤɨɣ� ɦɟɯɚɧɢɤɢ� ɢ 

ɡɚɤɨɧ�ɜɫɟɦɢɪɧɨɝɨ�ɬɹɝɨɬɟɧɢɹ); 

x ɤɥɚɫɫɢɱɟɫɤɚɹ� ɬɟɨɪɢɹ� ɢɡɥɭɱɟɧɢɹ (ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ� ɬɟɨɪɢɹ 

Ɇɚɤɫɜɟɥɥɚ); 

x ɪɟɥɹɬɢɜɢɫɬɫɤɚɹ� ɦɟɯɚɧɢɤɚ (ɫɩɟɰɢɚɥɶɧɚɹ� ɬɟɨɪɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ� ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�Ʌɨɪɟɧɰɚ�ɫɨ�ɫɥɟɞɫɬɜɢɹɦɢ). 

ɋɬɚɬɢɫɬɢɱɟɫɤɨɣ ɧɚɡɵɜɚɸɬ� ɬɟɨɪɢɸ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ� ɫɨɛɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɶ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɡɚɤɨɧɨɜ. 

 Ʉ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɬɟɨɪɢɹɦ�ɨɬɧɨɫɹɬ: 

x ɤɜɚɧɬɨɜɭɸ�ɦɟɯɚɧɢɤɭ; 

x ɤɜɚɧɬɨɜɭɸ�ɬɟɨɪɢɸ�ɢɡɥɭɱɟɧɢɹ (ɤɜɚɧɬɨɜɭɸ�ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɭ); 

x ɪɟɥɹɬɢɜɢɫɬɫɤɭɸ�ɤɜɚɧɬɨɜɭɸ�ɦɟɯɚɧɢɤɭ. 

Ʉɨɥɢɱɟɫɬɜɨ� ɡɚɤɨɧɨɜ� ɩɪɢɪɨɞɵ� ɜɟɥɢɤɨ, ɢ� ɨɧɢ� ɧɟɪɚɜɧɨɡɧɚɱɧɵ� ɩɨ 

ɲɢɪɨɬɟ� ɩɪɢɦɟɧɟɧɢɹ. ɇɚɢɛɨɥɟɟ� ɦɧɨɝɨɱɢɫɥɟɧɧɵ� ɡɚɤɨɧɵ, ɨɩɢɫɵɜɚɸɳɢɟ 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɹɜɥɟɧɢɹ (ɢ� ɢɯ� ɫɥɟɞɫɬɜɢɹ). ɍɩɨɦɹɧɟɦ� ɥɢɲɶ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɟ� ɧɚ� ɨɫɧɨɜɟ� ɨɛɨɛɳɟɧɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ 

ɡɚɤɨɧɵ�Ʉɭɥɨɧɚ, Ȼɢɨ – ɋɚɜɚɪɚ, Ɏɚɪɚɞɟɹ. 

 

4.5. ɑɚɫɬɧɵɟ�ɢ�ɨɛɳɢɟ (ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ) ɡɚɤɨɧɵ 

ɑɚɫɬɨ� ɛɵɜɚɟɬ, ɱɬɨ� ɡɚɤɨɧ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ� ɢɡɧɚɱɚɥɶɧɨ� ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɧɵɯ� ɜɧɟɲɧɢɯ� ɩɪɨɹɜɥɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɞɥɹ� ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ), ɢɦɟɟɬ� ɫɨɜɟɪɲɟɧɧɨ� ɞɪɭɝɭɸ, ɛɨɥɟɟ� ɝɥɭɛɨɤɭɸ, ɜɧɭɬɪɟɧɧɸɸ 

ɮɢɡɢɱɟɫɤɭɸ�ɩɪɢɪɨɞɭ. Ɍɚɤ, ɢɡɜɟɫɬɧɵɣ� ɡɚɤɨɧ�Ƚɭɤɚ xkF &&
'�� � ɨɬɧɨɫɢɬɫɹ� ɤ 

ɨɛɥɚɫɬɢ� ɦɚɥɵɯ� ɭɩɪɭɝɢɯ� ɞɟɮɨɪɦɚɰɢɣ x&'  (ɡɚɤɨɧ� ɨɝɪɚɧɢɱɟɧ� ɩɪɟɞɟɥɨɦ 

ɬɟɤɭɱɟɫɬɢ� ɦɚɬɟɪɢɚɥɚ� ɬɟɥɚ). ɇɚ� ɫɚɦɨɦ� ɞɟɥɟ� ɨɧ� ɨɬɪɚɠɚɟɬ� ɬɨɥɶɤɨ� ɜɧɟɲɧɢɣ 

ɧɚɛɥɸɞɚɟɦɵɣ� ɷɮɮɟɤɬ, ɚ� ɜɧɭɬɪɟɧɧɹɹ� ɩɪɢɪɨɞɚ� ɹɜɥɟɧɢɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ, 

ɱɬɨ�ɚɬɨɦɵ�ɢ�ɦɨɥɟɤɭɥɵ�ɭɩɪɭɝɨɝɨ�ɬɟɥɚ�ɫɨɫɬɨɹɬ�ɢɡ�ɷɥɟɤɬɪɢɱɟɫɤɢ�ɡɚɪɹɠɟɧɧɵɯ 
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ɱɚɫɬɢɰ, ɫɢɥɵ� ɩɪɢɬɹɠɟɧɢɹ� ɢ� ɨɬɬɚɥɤɢɜɚɧɢɹ� ɤɨɬɨɪɵɯ� ɭɪɚɜɧɨɜɟɲɟɧɵ. 

Ⱦɟɮɨɪɦɢɪɨɜɚɧɢɟ�ɬɟɥɚ�ɧɚɪɭɲɚɟɬ�ɢɯ�ɜɧɭɬɪɟɧɧɟɟ�ɪɚɜɧɨɜɟɫɢɟ, ɤɨɬɨɪɨɟ�ɩɨɫɥɟ 

ɫɧɹɬɢɹ�ɧɚɝɪɭɡɤɢ�ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɫɢɥɵ�ɭɩɪɭɝɨɫɬɢ – ɷɬɨ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ�ɫɢɥɵ, ɢ�ɨɬɪɚɠɚɸɬ�ɨɧɢ�ɷɥɟɤɬɪɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ. 

Ⱦɪɭɝɨɣ� ɩɪɢɦɟɪ� ɤɚɫɚɟɬɫɹ� ɩɪɨɹɜɥɟɧɢɹ� ɡɚɤɨɧɚ� ɜɚɥɟɧɬɧɨɫɬɢ� ɩɪɢ 

ɨɛɪɚɡɨɜɚɧɢɢ� ɯɢɦɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ. ȼɧɭɬɪɟɧɧɟɟ� ɫɨɞɟɪɠɚɧɢɟ� ɡɚɤɨɧɚ 

ɫɜɹɡɚɧɨ�ɫ�ɫɨɡɞɚɧɢɟɦ�ɨɛɳɢɯ�ɷɥɟɤɬɪɨɧɧɵɯ�ɩɚɪ�ɭ�ɫɢɧɬɟɡɢɪɭɟɦɵɯ�ɦɨɥɟɤɭɥ, ɚ 

ɷɬɨ – ɬɚɤɠɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ. 

Ɉɞɧɚɤɨ� ɨɛɵɱɧɨ� ɧɟ� ɩɪɢɛɟɝɚɸɬ� ɤ� ɪɚɫɫɦɨɬɪɟɧɢɸ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɭɪɚɜɧɟɧɢɣ� ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ, ɚ� ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ� ɞɥɹ� ɨɩɢɫɚɧɢɹ� ɜɧɟɲɧɟɝɨ 

ɩɨɜɟɞɟɧɢɹ� ɫɢɫɬɟɦɵ� ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ� ɡɚɤɨɧɚɦɢ. ɗɬɢ� ɡɚɤɨɧɵ� ɧɚɡɵɜɚɸɬ 

ɱɚɫɬɧɵɦɢ, ɬɚɤ� ɤɚɤ� ɨɧɢ� ɜɵɩɨɥɧɹɸɬɫɹ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɱɚɫɬɧɨɣ� ɨɛɥɚɫɬɢ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. 

Ʉɨɝɞɚ� ɠɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɢ� ɚɛɫɬɪɚɝɢɪɭɸɬɫɹ� ɨɬ� ɜɧɟɲɧɟɣ� ɫɬɨɪɨɧɵ 

ɷɮɮɟɤɬɚ�ɢ�ɪɚɫɤɪɵɜɚɸɬ�ɟɝɨ�ɜɧɭɬɪɟɧɧɢɣ�ɦɟɯɚɧɢɡɦ, ɬɨ�ɜ�ɯɨɞɟ�ɬɚɤɨɝɨ�ɚɧɚɥɢɡɚ 

ɧɚ�ɩɟɪɜɵɣ�ɜɡɝɥɹɞ�ɧɟ�ɫɜɹɡɚɧɧɵɟ�ɹɜɥɟɧɢɹ�ɨɛɴɟɞɢɧɹɸɬɫɹ�ɜ�ɝɪɭɩɩɵ�ɢ�ɤɥɚɫɫɵ. 

ɂ�ɭɠɟ�ɷɬɢ�ɤɥɚɫɫɵ�ɹɜɥɟɧɢɣ�ɦɨɝɭɬ�ɛɵɬɶ�ɨɩɢɫɚɧɵ�ɨɞɧɢɦɢ ɨɛɳɢɦɢ�ɡɚɤɨɧɚɦɢ, 

ɤɨɬɨɪɵɟ� ɬɚɤɠɟ� ɧɚɡɵɜɚɸɬ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦɢ. Ɍɚɤ, ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ 

ɡɚɤɨɧɵ� ɇɶɸɬɨɧɚ� ɜ� ɦɟɯɚɧɢɤɟ� ɞɟɣɫɬɜɭɸɬ� ɥɢɲɶ� ɜ� ɨɛɥɚɫɬɢ� ɦɚɤɪɨɦɢɪɚ, ɚ� ɜ 

ɫɥɭɱɚɟ�ɦɢɤɪɨɱɚɫɬɢɰ�ɧɟɜɨɡɦɨɠɧɨ�ɬɨɱɧɨ�ɭɤɚɡɚɬɶ�ɡɧɚɱɟɧɢɹ�ɭɫɤɨɪɟɧɢɣ�ɢ�ɫɢɥ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɟɪɹɟɬɫɹ� ɫɚɦ� ɫɦɵɫɥ� ɩɨɧɹɬɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ� ɩɪɢ 

ɮɨɪɦɭɥɢɪɨɜɤɟ�ɷɬɢɯ�ɡɚɤɨɧɨɜ. 

 Ⱦɪɭɝɨɟ� ɞɟɥɨ, ɤɨɝɞɚ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɟ� ɡɚɤɨɧɵ 

ɫɨɯɪɚɧɟɧɢɹ, ɨɧɢ� ɧɟ� ɬɟɪɹɸɬ� ɫɜɨɟɝɨ� ɫɦɵɫɥɚ� ɩɪɢ� ɡɚɦɟɧɟ� ɨɞɧɨɣ� ɫɢɫɬɟɦɵ 

ɞɪɭɝɨɣ. 

Ɂɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ – ɷɬɨ� ɮɢɡɢɱɟɫɤɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɫɨɝɥɚɫɧɨ 

ɤɨɬɨɪɵɦ� ɱɢɫɥɨɜɵɟ� ɡɧɚɱɟɧɢɹ� ɧɟɤɨɬɨɪɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɜɟɥɢɱɢɧ� ɧɟ 

ɢɡɦɟɧɹɸɬɫɹ� ɫ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ (ɫɨɯɪɚɧɹɸɬɫɹ) ɜ�ɥɸɛɵɯ�ɩɪɨɰɟɫɫɚɯ�ɢɥɢ� ɜ 

ɨɩɪɟɞɟɥɟɧɧɨɦ�ɤɥɚɫɫɟ�ɩɪɨɰɟɫɫɨɜ. 
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ɉɨɫɤɨɥɶɤɭ� ɜɨ� ɦɧɨɝɢɯ� ɫɥɭɱɚɹɯ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɡɚɤɨɧ� ɞɥɹ� ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ�ɧɟ�ɢɡɜɟɫɬɟɧ (ɢɥɢ�ɫɥɢɲɤɨɦ�ɫɥɨɠɟɧ), ɬɨ�ɢɦɟɧɧɨ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɧɟɤɨɬɨɪɵɟ� ɡɚɤɥɸɱɟɧɢɹ� ɨ� ɯɚɪɚɤɬɟɪɟ 

ɩɨɜɟɞɟɧɢɹ�ɫɢɫɬɟɦɵ (ɨ�ɜɨɡɦɨɠɧɵɯ�ɟɟ�ɫɨɫɬɨɹɧɢɹɯ). 

ȼɚɠɧɟɣɲɢɦɢ� ɡɚɤɨɧɚɦɢ� ɫɨɯɪɚɧɟɧɢɹ, ɫɩɪɚɜɟɞɥɢɜɵɦɢ� ɞɥɹ� ɥɸɛɵɯ 

ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɫɢɫɬɟɦ, ɹɜɥɹɸɬɫɹ: 

x ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ E = K + U = const �ɜ�ɦɟɯɚɧɢɤɟ�ɪɚɜɟɧɫɬɜɨ 

ɜɵɩɨɥɧɹɟɬɫɹ�ɜ�ɨɬɫɭɬɫɬɜɢɟ�ɧɟɤɨɧɫɟɪɜɚɬɢɜɧɵɯ�ɫɢɥ); 

x ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɢɦɩɭɥɶɫɚ ¦   
i

ii vmp const&& ; 

x ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɦɨɦɟɧɬɚ�ɢɦɩɭɥɶɫɚ const u ¦ )( ii
i

Ɉi vmrL &&&
; 

x ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɡɚɪɹɞɚ const  ¦
i

iqQ . 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ�ɡɚɤɨɧɵ�ɫɨɯɪɚɧɟɧɢɹ�ɨɬɧɨɫɹɬ�ɤ�ɜɫɟɨɛɳɢɦ. 

 

4.6. ɗɜɨɥɸɰɢɹ�ɡɚɤɨɧɚ�ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ 

 ɋɚɦɚ� ɢɞɟɹ� ɫɨɯɪɚɧɟɧɢɹ� ɩɨɹɜɢɥɚɫɶ� ɫɧɚɱɚɥɚ� ɤɚɤ� ɱɢɫɬɨ� ɮɢɥɨɫɨɮɫɤɚɹ 

ɞɨɝɚɞɤɚ� ɨ� ɧɚɥɢɱɢɢ (ɫɭɳɟɫɬɜɨɜɚɧɢɢ) ɱɟɝɨ�ɬɨ� ɧɟɢɡɦɟɧɧɨɝɨ (ɫɬɚɛɢɥɶɧɨɝɨ) ɜ 

ɩɨɫɬɨɹɧɧɨ� ɢɡɦɟɧɹɸɳɟɦɫɹ� ɦɢɪɟ. ȿɳɟ� ɚɧɬɢɱɧɵɟ� ɮɢɥɨɫɨɮɵ� ɜɜɟɥɢ� ɩɨɧɹɬɢɟ 

©ɦɚɬɟɪɢɹ», ɩɨɞ� ɤɨɬɨɪɵɦ� ɩɨɧɢɦɚɥɢ� ɧɟɭɧɢɱɬɨɠɢɦɭɸ� ɢ� ɧɟɫɨɬɜɨɪɢɦɭɸ 

ɨɫɧɨɜɭ� ɜɫɟɝɨ� ɫɭɳɟɝɨ. Ⱥ� ɧɚɛɥɸɞɟɧɢɟ� ɩɨɫɬɨɹɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɩɪɢɪɨɞɟ 

ɫɤɥɚɞɵɜɚɥɨɫɶ�ɜ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɜɟɱɧɨɦ�ɞɜɢɠɟɧɢɢ�ɦɚɬɟɪɢɢ�ɤɚɤ�ɜɚɠɧɟɣɲɟɦ 

ɟɟ�ɫɜɨɣɫɬɜɟ. 

 ɋ� ɪɚɡɜɢɬɢɟɦ� ɦɚɬɟɦɚɬɢɤɢ, ɚɫɬɪɨɧɨɦɢɢ, ɦɟɯɚɧɢɤɢ, ɯɢɦɢɢ� ɢ� ɞɪɭɝɢɯ 

ɧɚɭɤ� ɛɵɥɨ� ɨɬɤɪɵɬɨ� ɧɟɦɚɥɨ� ɱɚɫɬɧɵɯ� ɡɚɤɨɧɨɜ� ɦɚɬɟɪɢɚɥɶɧɨɝɨ� ɦɢɪɚ, ɱɬɨ 

ɩɨɛɭɞɢɥɨ� ɭɱɟɧɵɯ� ɢ� ɮɢɥɨɫɨɮɨɜ� ɛɨɥɟɟ� ɝɥɭɛɨɤɨ� ɡɚɧɹɬɶɫɹ� ɪɚɡɪɚɛɨɬɤɨɣ 

©ɨɛɳɟɝɨ�ɡɚɤɨɧɚ�ɩɪɢɪɨɞɵ». 

 ȼ 1775 ɝ. ɮɪɚɧɰɭɡɫɤɢɣ� ɯɢɦɢɤ� Ⱥ. ɞɟ� Ʌɚɜɭɚɡɶɟ� ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɡɚɤɨɧ 

ɫɨɯɪɚɧɟɧɢɹ� ɦɚɫɫɵ� ɜɟɳɟɫɬɜɚ. ɋɥɟɞɭɟɬ� ɧɚɩɨɦɧɢɬɶ, ɱɬɨ� ɟɳɟ� ɜ 60-ɟ� ɝɨɞɵ 
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XVIII ɜ. Ɇ�ȼ. Ʌɨɦɨɧɨɫɨɜ�ɪɚɡɜɢɥ�ɩɪɢɧɰɢɩ�ɫɨɯɪɚɧɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɜɟɳɟɫɬɜɚ 

ɢ�ɞɜɢɠɟɧɢɹ, ɚ�ɢɞɟɢ�ɫɨɯɪɚɧɟɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɩɪɨɫɦɚɬɪɢɜɚɸɬɫɹ�ɜ 

ɬɪɭɞɚɯ�Ƚ. Ʌɟɣɛɧɢɰɚ�ɧɚɱɚɥɚ XVIII ɜ. 

 ȼ 1842 ɝ. ɧɟɦɟɰɤɢɣ�ɟɫɬɟɫɬɜɨɢɫɩɵɬɚɬɟɥɶ, ɜɪɚɱ�ɘ�Ɋ. Ɇɚɣɟɪ�ɜɵɩɭɫɤɚɟɬ 

ɜ� ɫɜɟɬ� ɪɚɛɨɬɭ «Ɉɪɝɚɧɢɱɟɫɤɨɟ� ɞɜɢɠɟɧɢɟ� ɜ� ɫɜɹɡɢ� ɫ� ɨɛɦɟɧɨɦ� ɜɟɳɟɫɬɜ», ɝɞɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɢɡɥɚɝɚɟɬ� ɭɱɟɧɢɟ� ɨ� ɫɨɯɪɚɧɟɧɢɢ� ɢ� ɩɪɟɜɪɚɳɟɧɢɢ� ɷɧɟɪɝɢɢ. 

ɋɭɬɶ� ɷɬɨɝɨ� ɭɱɟɧɢɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɦ: ɜ� ɩɪɢɪɨɞɟ� ɟɫɬɶ� ɜɟɫɨɦɚɹ� ɢ 

ɧɟɩɪɨɧɢɰɚɟɦɚɹ�ɦɚɬɟɪɢɹ, ɚ�ɨɫɬɚɥɶɧɨɟ – ɫɢɥɵ (ɢɥɢ�ɷɧɟɪɝɢɹ). Ⱦɜɢɠɟɧɢɟ�ɟɫɬɶ 

ɫɢɥɚ, ɨɧɨ� ɢɡɦɟɪɹɟɬɫɹ� ɤɨɥɢɱɟɫɬɜɨɦ «ɠɢɜɨɣ� ɫɢɥɵ», ɬ. ɟ. ɤɢɧɟɬɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɟɣ, ɩɨɷɬɨɦɭ� ɜɨɡɦɨɠɧɵ� ɬɨɥɶɤɨ� ɩɪɟɜɪɚɳɟɧɢɹ� ɷɬɢɯ� ɫɢɥ (ɷɧɟɪɝɢɢ). 

ɋɨɥɧɰɟ� ɝɟɧɟɪɢɪɭɟɬ� ɜɫɟ� ɫɢɥɵ� ɧɚ� Ɂɟɦɥɟ, ɚ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ� ɠɢɜɵɯ 

ɨɪɝɚɧɢɡɦɨɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ� ɩɪɟɜɪɚɳɟɧɢɹ� ɜɢɞɨɜ� ɷɧɟɪɝɢɢ. Ɂɚɩɢɫɚɧɧɨɟ 

Ɇɚɣɟɪɨɦ� ɭɪɚɜɧɟɧɢɟ Cp –  Cv =  R  (R – ɝɚɡɨɜɚɹ� ɩɨɫɬɨɹɧɧɚɹ), ɩɨ� ɫɭɬɢ, 

ɫɬɚɧɨɜɢɬɫɹ� ɩɟɪɜɨɣ� ɮɨɪɦɭɥɢɪɨɜɤɨɣ� ɡɚɤɨɧɚ� ɫɨɯɪɚɧɟɧɢɹ� ɢ� ɩɪɟɜɪɚɳɟɧɢɹ 

ɷɧɟɪɝɢɢ (ɜ� ɬɟɪɦɨɞɢɧɚɦɢɤɟ� ɷɬɨ� ɩɟɪɜɨɟ� ɧɚɱɚɥɨ). Ɇɚɣɟɪ� ɬɚɤɠɟ� ɜɩɟɪɜɵɟ 

ɪɚɫɫɱɢɬɚɥ�ɦɟɯɚɧɢɱɟɫɤɢɣ�ɷɤɜɢɜɚɥɟɧɬ�ɬɟɩɥɨɬɵ: 4,19 Ⱦɠ�ɤɚɥ. 

 ȼ� ɧɚɱɚɥɟ 40-ɯ� ɝɨɞɨɜ XIX ɜ. ɚɧɝɥɢɱɚɧɢɧ� Ⱦɠɟɣɦɫ� Ⱦɠɨɭɥɶ� ɢ� ɧɟ- 

ɡɚɜɢɫɢɦɨ�ɨɬ�ɧɟɝɨ�ɪɭɫɫɤɢɣ�ɮɢɡɢɤ�ɗɦɢɥɢɣ�Ʌɟɧɰ�ɨɬɤɪɵɜɚɸɬ�ɡɚɤɨɧ Q = I2Rt, 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɣ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɢ�ɬɟɩɥɨɜɵɦɢ�ɹɜɥɟɧɢɹɦɢ�ɜ 

ɩɪɢɪɨɞɟ. Ⱥ�ɜ 1872 ɝ. Ⱦɠɨɭɥɶ�ɜ�ɪɚɛɨɬɟ «Ɇɟɯɚɧɢɱɟɫɤɢɣ�ɷɤɜɢɜɚɥɟɧɬ�ɬɟɩɥɨɬɵ» 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɨɛɨɫɧɨɜɚɥ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɷɧɟɪɝɢɢ� ɢ� ɨɩɪɟɞɟɥɢɥ 

ɦɟɯɚɧɢɱɟɫɤɢɣ�ɷɤɜɢɜɚɥɟɧɬ�ɬɟɩɥɨɬɵ, ɪɚɜɧɵɣ 4,185 Ⱦɠ�ɤɚɥ. Ɍɚɤɠɟ�ɜ 1843 ɝ. 

ɨɧ� ɭɫɬɚɧɨɜɢɥ, ɱɬɨ� ɜɧɭɬɪɟɧɧɹɹ� ɷɧɟɪɝɢɹ� ɢɞɟɚɥɶɧɨɝɨ� ɝɚɡɚ� ɡɚɜɢɫɢɬ� ɬɨɥɶɤɨ� ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɧɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɟɝɨ�ɩɥɨɬɧɨɫɬɢ, ɬ. ɟ. U = CvT. 

 ȼ 1847 ɝ. ɧɟɦɟɰɤɢɣ� ɭɱɟɧɵɣ, ɛɢɨɮɢɡɢɤ� ɢ� ɮɢɡɢɨɥɨɝ� Ƚɟɪɦɚɧ 

Ƚɟɥɶɦɝɨɥɶɰ� ɦɚɬɟɦɚɬɢɱɟɫɤɢ� ɨɛɨɫɧɨɜɚɥ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɢ� ɩɪɟɜɪɚɳɟɧɢɹ 

ɷɧɟɪɝɢɢ� ɩɪɢɦɟɧɢɬɟɥɶɧɨ� ɤ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɢɦ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɬɟɨɪɢɢ 

ɯɢɦɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ. Ɉɧ�ɜɜɟɥ�ɩɨɧɹɬɢɹ ɫɜɨɛɨɞɧɨɣ�ɷɧɟɪɝɢɢ (F = U – T.S) ɢ 

ɫɜɹɡɚɧɧɨɣ� ɷɧɟɪɝɢɢ (T.S), ɩɪɢ� ɷɬɨɦ� ɪɚɛɨɬɭ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɜ 
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ɪɚɜɧɨɜɟɫɧɨɦ� ɢɡɨɬɟɪɦɢɱɟɫɤɨɦ� ɩɪɨɰɟɫɫɟ� ɫɱɢɬɚɥ� ɪɚɜɧɨɣ� ɭɛɵɥɢ� ɫɜɨɛɨɞɧɨɣ 

ɷɧɟɪɝɢɢ. 

 Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɤ� ɫɟɪɟɞɢɧɟ XIX ɜ. ɛɵɥɢ� ɫɮɨɪɦɢɪɨɜɚɧɵ� ɡɚɤɨɧɵ 

ɫɨɯɪɚɧɟɧɢɹ� ɦɚɫɫɵ� ɢ� ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɟ� ɬɪɚɤɬɨɜɚɥɢɫɶ� ɤɚɤ� ɫɨɯɪɚɧɟɧɢɟ 

ɦɚɬɟɪɢɢ�ɢ�ɞɜɢɠɟɧɢɹ. 

 ȼ� ɧɚɱɚɥɟ XX ɜ. ɨɛɚ� ɷɬɢ� ɡɚɤɨɧɚ� ɫɨɯɪɚɧɟɧɢɹ� ɩɨɞɜɟɪɝɥɢɫɶ� ɤɨɪɟɧɧɨɦɭ 

ɩɟɪɟɫɦɨɬɪɭ� ɜ� ɫɜɹɡɢ� ɫ� ɩɨɹɜɥɟɧɢɟɦ� ɜ 1905 ɝ. ɫɩɟɰɢɚɥɶɧɨɣ� ɬɟɨɪɢɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ� ɗɣɧɲɬɟɣɧɚ (ɧɚɫɬɭɩɢɥ� ɩɟɪɢɨɞ� ɪɚɡɜɢɬɢɹ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ 

ɦɟɯɚɧɢɤɢ). ɍɫɬɚɧɨɜɥɟɧɧɵɣ�ɗɣɧɲɬɟɣɧɨɦ�ɡɚɤɨɧ E = mc2�ɬɚɤɠɟ�ɨɬɧɨɫɢɬɫɹ�ɤ 

ɡɚɤɨɧɚɦ� ɫɨɯɪɚɧɟɧɢɹ, ɹɜɥɹɟɬɫɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦ� ɢ� ɨɩɪɟɞɟɥɹɸɳɢɦ 

ɝɪɚɧɢɰɵ� ɩɪɢɦɟɧɢɦɨɫɬɢ� ɤɥɚɫɫɢɱɟɫɤɢɯ� ɩɪɟɞɫɬɚɜɥɟɧɢɣ� ɩɪɢ� ɨɩɢɫɚɧɢɢ 

ɫɜɨɣɫɬɜ�ɦɢɤɪɨɦɢɪɚ. 

 Ɂɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɷɧɟɪɝɢɢ� ɜ� ɫɩɟɰɢɚɥɶɧɨɣ� ɬɟɨɪɢɢ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ 

ɟɫɬɟɫɬɜɟɧɧɵɦ� ɨɛɪɚɡɨɦ� ɨɛɴɟɞɢɧɢɥ� ɡɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ� ɦɚɫɫɵ� ɢ� ɷɧɟɪɝɢɢ, 

ɫɭɳɟɫɬɜɨɜɚɜɲɢɟ� ɩɨɪɨɡɧɶ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɟ. ɉɨ� ɨɬɞɟɥɶɧɨɫɬɢ� ɷɬɢ 

ɡɚɤɨɧɵ� ɜ� ɬɟɨɪɢɢ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ� ɧɟ� ɜɵɩɨɥɧɹɸɬɫɹ: ɧɟɜɨɡɦɨɠɧɨ 

ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɦɚɬɟɪɢɢ (ɦɚɫɫɭ), ɧɟ�ɩɪɢɧɢɦɚɹ�ɜɨ�ɜɧɢɦɚɧɢɟ�ɟɟ 

ɞɜɢɠɟɧɢɟ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ (ɷɧɟɪɝɢɸ). 

Ɋɚɫɫɦɨɬɪɟɧɧɚɹ�ɷɜɨɥɸɰɢɹ�ɡɚɤɨɧɚ�ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɩɨɱɟɪɩɧɭɬɵɟ�ɢɡ�ɨɩɵɬɚ�ɡɚɤɨɧɵ�ɧɭɠɞɚɸɬɫɹ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɩɪɨɜɟɪɤɟ�ɢ 

ɭɬɨɱɧɟɧɢɢ. 

 

4.7. Ɂɚɤɨɧɵ�ɫɨɯɪɚɧɟɧɢɹ�ɜ�ɦɢɤɪɨɦɢɪɟ 

 Ȼɨɥɶɲɭɸ� ɪɨɥɶ� ɡɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ� ɢɝɪɚɸɬ� ɜ� ɦɢɤɪɨɦɢɪɟ, ɤɜɚɧɬɨɜɨɣ 

ɬɟɨɪɢɢ�ɩɨɥɹ, ɮɢɡɢɤɟ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɱɚɫɬɢɰ. 

 ɉɪɢ� ɷɬɨɦ� ɪɚɛɨɬɚɸɬ ɩɪɚɜɢɥɚ� ɨɬɛɨɪɚ, ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɵɦ� ɪɟɚɤɰɢɢ� ɫ 

ɷɥɟɦɟɧɬɚɪɧɵɦɢ� ɱɚɫɬɢɰɚɦɢ, ɩɪɢɜɨɞɹɳɢɟ� ɤ� ɧɚɪɭɲɟɧɢɸ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ 

ɡɚɤɨɧɚ� ɫɨɯɪɚɧɟɧɢɹ, ɧɟ� ɦɨɝɭɬ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɜ� ɩɪɢɪɨɞɟ. ȼ� ɞɨɩɨɥɧɟɧɢɟ� ɤ 

ɩɟɪɟɱɢɫɥɟɧɧɵɦ� ɜɵɲɟ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦ� ɡɚɤɨɧɚɦ� ɫɨɯɪɚɧɟɧɢɹ, 
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ɜɵɩɨɥɧɹɸɳɢɦɫɹ� ɜ� ɦɚɤɪɨɦɢɪɟ, ɜ� ɮɢɡɢɤɟ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɱɚɫɬɢɰ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ�ɦɧɨɝɨ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�ɡɚɤɨɧɨɜ�ɫɨɯɪɚɧɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ�ɧɚɛɥɸɞɚɟɦɵɟ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɩɪɚɜɢɥɚ�ɨɬɛɨɪɚ. 

 Ʉ�ɫɬɪɨɝɢɦ�ɡɚɤɨɧɚɦ�ɫɨɯɪɚɧɟɧɢɹ�ɜ�ɦɢɤɪɨɦɢɪɟ�ɨɬɧɨɫɹɬ: 

x ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɡɚɪɹɞɚ, ɫ� ɤɨɬɨɪɵɦ� ɫɜɹɡɵɜɚɸɬ 

ɩɪɚɜɢɥɨ�ɨɬɛɨɪɚ�ǻQ = 0; 

x ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɛɚɪɢɨɧɧɨɝɨ� ɡɚɪɹɞɚ, ɜɵɩɨɥɧɹɸɳɢɣɫɹ� ɜɨ� ɜɫɟɯ 

ɢɡɜɟɫɬɧɵɯ�ɫɟɝɨɞɧɹ�ɬɢɩɚɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɨɦɭ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɩɪɚɜɢɥɨ 

ɨɬɛɨɪɚ�ǻB = 0; 

x ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɥɟɩɬɨɧɧɨɝɨ� ɡɚɪɹɞɚ� ɢ� ɜɵɩɨɥɧɟɧɢɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɩɪɚɜɢɥɚ�ɨɬɛɨɪɚ�ǻL = 0. 

Ʉ�ɧɟɫɬɪɨɝɢɦ�ɡɚɤɨɧɚɦ�ɫɨɯɪɚɧɟɧɢɹ�ɨɬɧɨɫɹɬ: 

x ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɢɡɨɬɨɩɢɱɟɫɤɨɝɨ� ɫɩɢɧɚ (ǻI = 0), ɜɵɩɨɥɧɹɟɦɵɣ 

ɬɨɥɶɤɨ�ɩɪɢ�ɫɢɥɶɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ; 

x ɡɚɤɨɧɵ�ɫɨɯɪɚɧɟɧɢɹ�ɫɬɪɚɧɧɨɫɬɢ �ǻs = 0), ɲɚɪɦɚ �ǻc = 0), ɤɪɚɫɨɬɵ 

�ǻb = 0), ɬ. ɟ. ɜ�ɰɟɥɨɦ ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɟ�ɚɪɨɦɚɬɚ; ɷɬɢ�ɡɚɤɨɧɵ�ɜɵɩɨɥɧɹɸɬɫɹ 

ɩɪɢ� ɫɢɥɶɧɨɦ� ɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ, ɧɨ� ɧɚɪɭɲɚɸɬɫɹ� ɜ 

ɫɥɚɛɵɯ�ɩɪɨɰɟɫɫɚɯ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ�ɮɢɡɢɤɟ� ɷɥɟɦɟɧɬɚɪɧɵɯ�ɱɚɫɬɢɰ� ɬɚɤɠɟ 

ɧɚɩɨɦɢɧɚɸɬ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɪɨɜɟɪɤɢ� ɢɡɜɟɫɬɧɵɯ� ɡɚɤɨɧɨɜ� ɫɨɯɪɚɧɟɧɢɹ� ɜ 

ɤɚɠɞɨɣ�ɨɛɥɚɫɬɢ�ɩɪɢɪɨɞɵ. 

 ɇɟɤɨɬɨɪɵɟ� ɫɨɜɪɟɦɟɧɧɵɟ� ɦɵɫɥɢɬɟɥɢ� ɫɱɢɬɚɸɬ, ɱɬɨ� ɚɛɫɨɥɸɬɧɵ� ɧɟ 

ɡɚɤɨɧɵ�ɫɨɯɪɚɧɟɧɢɹ, ɚ�ɫɚɦɚ�ɢɞɟɹ�ɫɨɯɪɚɧɟɧɢɹ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ�ɚɤɚɞɟɦɢɤ�ɇ�Ɏ. 

Ɉɜɱɢɧɧɢɤɨɜ�ɡɚɹɜɥɹɟɬ: «Ⱥɛɫɨɥɸɬɧɨɫɬɶ�ɩɪɢɧɰɢɩɨɜ�ɫɨɯɪɚɧɟɧɢɹ�ɡɚɤɥɸɱɚɟɬɫɹ 

ɧɟ�ɜ�ɬɨɦ, ɱɬɨ�ɬɨɬ�ɢɥɢ�ɢɧɨɣ�ɩɪɢɧɰɢɩ�ɫɨɯɪɚɧɟɧɢɹ�ɜɵɡɵɜɚɟɬ�ɫɨɦɧɟɧɢɹ�ɜ�ɟɝɨ 

ɨɛɳɧɨɫɬɢ�ɢ�ɹɜɥɹɟɬɫɹ�ɚɛɫɨɥɸɬɧɨ�ɫɬɪɨɝɢɦ�ɧɚ�ɜɟɱɧɵɟ�ɜɪɟɦɟɧɚ, ɧɨ�ɜ�ɬɨɦ, ɱɬɨ 

ɥɸɛɨɣ� ɨɛɳɢɣ� ɩɪɢɧɰɢɩ� ɫɨɯɪɚɧɟɧɢɹ� ɩɪɢ� ɟɝɨ� ɧɚɪɭɲɟɧɢɢ� ɜ� ɤɚɤɨɣ�ɥɢɛɨ 

ɨɛɥɚɫɬɢ� ɩɪɢɪɨɞɵ� ɫɦɟɧɹɟɬɫɹ� ɞɪɭɝɢɦ� ɩɪɢɧɰɢɩɨɦ, ɞɟɣɫɬɜɭɸɳɢɦ� ɜ� ɷɬɨɣ 

ɨɛɥɚɫɬɢ. Ɇɨɠɧɨ�ɫɤɚɡɚɬɶ, ɱɬɨ�ɚɛɫɨɥɸɬɟɧ�ɧɟ�ɬɨɬ�ɢɥɢ�ɢɧɨɣ�ɤɨɧɤɪɟɬɧɵɣ�ɡɚɤɨɧ 
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ɫɨɯɪɚɧɟɧɢɹ, ɚ�ɚɛɫɨɥɸɬɧɚ�ɢɞɟɹ�ɫɨɯɪɚɧɟɧɢɹ: …ɧɢ�ɨɞɧɚ�ɮɢɡɢɱɟɫɤɚɹ�ɬɟɨɪɢɹ�ɧɟ 

ɦɨɠɟɬ�ɛɵɬɶ�ɩɨɫɬɪɨɟɧɚ�ɛɟɡ� ɬɟɯ�ɢɥɢ�ɢɧɵɯ�ɫɨɯɪɚɧɹɸɳɢɯɫɹ�ɜɟɥɢɱɢɧ, ɜɟɳɟɣ, 

ɫɜɨɣɫɬɜ�ɢɥɢ�ɨɬɧɨɲɟɧɢɣ…» 

 

4.8. ɋɜɹɡɶ�ɡɚɤɨɧɨɜ�ɫɨɯɪɚɧɟɧɢɹ�ɫɨ�ɫɜɨɣɫɬɜɚɦɢ�ɫɢɦɦɟɬɪɢɢ 

ɮɢɡɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ. Ɍɟɨɪɟɦɚ�ɇɺɬɟɪ 

 Ɂɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ� ɬɟɫɧɨ� ɫɜɹɡɚɧɵ� ɫɨ� ɫɜɨɣɫɬɜɚɦɢ� ɫɢɦɦɟɬɪɢɢ 

ɮɢɡɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ. ɉɪɢ� ɷɬɨɦ� ɫɚɦɚ� ɫɢɦɦɟɬɪɢɹ� ɩɨɧɢɦɚɟɬɫɹ� ɤɚɤ 

ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ� ɮɢɡɢɱɟɫɤɢɯ� ɡɚɤɨɧɨɜ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɤɨɬɨɪɨɣ� ɝɪɭɩɩɵ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɜɯɨɞɹɳɢɯ� ɜ� ɡɚɤɨɧɵ� ɜɟɥɢɱɢɧ. ɇɚɥɢɱɢɟ� ɤɚɤɨɣ�ɥɢɛɨ 

ɫɢɦɦɟɬɪɢɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɬɨɦɭ, ɱɬɨ� ɞɥɹ� ɞɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɫɭɳɟɫɬɜɭɟɬ 

ɧɟɤɨɬɨɪɚɹ�ɫɨɯɪɚɧɹɸɳɚɹɫɹ�ɮɢɡɢɱɟɫɤɚɹ�ɜɟɥɢɱɢɧɚ. 

 ȿɫɥɢ� ɢɡɜɟɫɬɧɵ� ɫɜɨɣɫɬɜɚ (ɩɚɪɚɦɟɬɪɵ) ɫɢɦɦɟɬɪɢɢ� ɧɟɤɨɬɨɪɨɣ 

ɮɢɡɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ, ɬɨ, ɤɚɤ� ɩɪɚɜɢɥɨ, ɦɨɠɧɨ� ɭɫɬɚɧɨɜɢɬɶ� ɞɥɹ� ɧɟɟ� ɡɚɤɨɧɵ 

ɫɨɯɪɚɧɟɧɢɹ, ɢ� ɧɚɨɛɨɪɨɬ. ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɨɱɟɧɶ� ɜɚɠɧɚ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɚɹ 

ɧɟɦɟɰɤɢɦ�ɦɚɬɟɦɚɬɢɤɨɦ�ɗɦɦɢ�ɇɺɬɟɪ� ɜ 1918 ɝ. ɬɟɨɪɟɦɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ 

ɫɜɹɡɶ�ɦɟɠɞɭ�ɫɢɦɦɟɬɪɢɟɣ�ɢ�ɡɚɤɨɧɚɦɢ�ɫɨɯɪɚɧɟɧɢɹ. 

Ɍɟɨɪɟɦɚ� ɇɺɬɟɪ.� Ɏɨɪɦɭɥɢɪɨɜɤɚ: ɜ� ɮɢɡɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ� ɤɚɠɞɨɦɭ 

ɧɟɩɪɟɪɵɜɧɨ� ɡɚɜɢɫɹɳɟɦɭ� ɨɬ� ɨɞɧɨɝɨ� ɩɚɪɚɦɟɬɪɚ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ, 

ɨɫɬɚɜɥɹɸɳɟɦɭ�ɢɧɜɚɪɢɚɧɬɧɵɦ�ɞɟɣɫɬɜɢɟ
, ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ. 

 ɋɨɝɥɚɫɧɨ� ɬɟɨɪɟɦɟ� ɇɟɬɟɪ� ɤɚɠɞɨɦɭ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ, ɩɪɢ� ɤɨɬɨɪɨɦ 

ɞɟɣɫɬɜɢɟ D� ɧɟ� ɢɡɦɟɧɹɟɬɫɹ (D = const, įD = 0), ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ. ɂɧɬɟɝɪɢɪɨɜɚɧɢɟ� ɭɪɚɜɧɟɧɢɹ� ɷɬɨɝɨ 

ɡɚɤɨɧɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɢɧɬɟɝɪɚɥɶɧɨɦɭ�ɡɚɤɨɧɭ�ɫɨɯɪɚɧɟɧɢɹ. 

 Ɋɚɧɟɟ� ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ� ɡɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ� ɷɧɟɪɝɢɢ, ɢɦɩɭɥɶɫɚ� ɢ 

ɦɨɦɟɧɬɚ� ɢɦɩɭɥɶɫɚ� ɨɛɥɚɞɚɸɬ� ɜɫɟɨɛɳɧɨɫɬɶɸ. ɗɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɬɟɦ, ɱɬɨ 
                                                

� Ⱦɟɣɫɬɜɢɟɦ (ɩɨ� Ƚɚɦɢɥɶɬɨɧɭ) ɡɚ� ɩɪɨɦɟɠɭɬɨɤ� ɜɪɟɦɟɧɢ [t0, t] ɧɚɡɵɜɚɸɬ� ɜɟɥɢɱɢɧɭ 
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)( , ɝɞɟ L – ɮɭɧɤɰɢɹ�Ʌɚɝɪɚɧɠɚ; K – ɤɢɧɟɬɢɱɟɫɤɚɹ�ɷɧɟɪɝɢɹ; U – 

ɩɨɬɟɧɰɢɚɥɶɧɚɹ�ɷɧɟɪɝɢɹ�ɫɢɫɬɟɦɵ. 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɫɢɦɦɟɬɪɢɢ� ɞɥɹ� ɧɢɯ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ 

ɫɢɦɦɟɬɪɢɢ ɫɚɦɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ,  ɜ� ɤɨɬɨɪɨɦ� ɞɜɢɠɭɬɫɹ 

ɦɚɬɟɪɢɚɥɶɧɵɟ�ɨɛɴɟɤɬɵ. 

ɇɚɩɪɢɦɟɪ, ɫɨɝɥɚɫɧɨ�ɬɟɨɪɟɦɟ�ɇɺɬɟɪ:  

x ɢɡ�ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɞɜɢɝɚ�ɜɨ�ɜɪɟɦɟɧɢ�ɫɥɟɞɭɟɬ�ɡɚɤɨɧ 

ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ; 

x ɢɡ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɫɞɜɢɝɨɜ 

�ɨɛɭɫɥɨɜɥɟɧɨ� ɨɞɧɨɪɨɞɧɨɫɬɶɸ� ɫɚɦɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ) ɫɥɟɞɭɟɬ� ɡɚɤɨɧ 

ɫɨɯɪɚɧɟɧɢɹ�ɢɦɩɭɥɶɫɚ; 

x ɢɡ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ� ɜɪɚɳɟɧɢɹ 

�ɨɛɭɫɥɨɜɥɟɧɨ� ɢɡɨɬɪɨɩɧɨɫɬɶɸ� ɩɪɨɫɬɪɚɧɫɬɜɚ) ɫɥɟɞɭɟɬ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ 

ɦɨɦɟɧɬɚ�ɢɦɩɭɥɶɫɚ. 

Ɍɟɨɪɟɦɚ� ɇɟɬɟɪ� ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɧɚ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-

ɜɪɟɦɟɧɧɵɟ� ɫɢɦɦɟɬɪɢɢ, ɧɨ� ɢ� ɧɚ� ɜɧɭɬɪɟɧɧɢɟ ɫɢɦɦɟɬɪɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 

ɜɧɭɬɪɟɧɧɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɱɚɫɬɢɰ (ɬɚɤ� ɧɚɡɵɜɚɟɦɵɟ 

ɤɚɥɢɛɪɨɜɨɱɧɵɟ�ɫɢɦɦɟɬɪɢɢ). 

Ɍɚɤ, ɢɡ� ɧɟɡɚɜɢɫɢɦɨɫɬɢ� ɞɢɧɚɦɢɤɢ� ɡɚɪɹɠɟɧɧɵɯ� ɱɚɫɬɢɰ� ɜ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ� ɩɨɥɹɯ� ɨɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɚɥɢɛɪɨɜɨɱɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɫɥɟɞɭɟɬ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɡɚɪɹɞɚ. 

Ɋɟɥɹɬɢɜɢɫɬɫɤɚɹ� ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ� ɡɚɪɹɞɚ� ɢ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɡɚɪɹɞɚ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɜɡɚɢɦɧɨ� ɨɛɭɫɥɨɜɥɢɜɚɸɬ� ɞɪɭɝ� ɞɪɭɝɚ� ɢ 

ɩɪɢɧɢɦɚɸɬɫɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɢɫɯɨɞɧɨɝɨ� ɩɨɥɨɠɟɧɢɹ� ɤɥɚɫɫɢɱɟɫɤɨɣ 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ. 

 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. Ɉɩɪɟɞɟɥɢɬɟ�ɩɨɧɹɬɢɹ «ɫɢɦɦɟɬɪɢɹ» ɢ «ɚɫɢɦɦɟɬɪɢɹ». 

2. ɑɟɦ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɢɦɦɟɬɪɢɹ�ɜɧɟɲɧɟɣ�ɮɨɪɦɵ�ɭ�ɤɪɢɫɬɚɥɥɨɜ? 

3. Ʉɚɤɢɟ�ɷɥɟɦɟɧɬɵ�ɫɢɦɦɟɬɪɢɢ�ȼɚɦ�ɢɡɜɟɫɬɧɵ? 
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4. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɝɪɭɩɩɵ� ɫɢɦɦɟɬɪɢɢ, ɩɨɪɹɞɤɚ� ɝɪɭɩɩɵ. Ʉɚɤ 

ɨɛɨɡɧɚɱɚɸɬ�ɝɪɭɩɩɭ�ɫɢɦɦɟɬɪɢɢ? 

5. Ʉɚɤɢɟ� ɝɪɭɩɩɵ� ɫɢɦɦɟɬɪɢɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬ� ɚɬɨɦɧɭɸ� ɫɬɪɭɤɬɭɪɭ 

ɤɪɢɫɬɚɥɥɨɜ? Ʉɚɤɢɟ� ɝɪɭɩɩɵ� ɫɢɦɦɟɬɪɢɢ� ɨɩɢɫɵɜɚɸɬ� ɜɧɟɲɧɸɸ� ɮɨɪɦɭ 

�ɨɝɪɚɧɤɭ) ɤɪɢɫɬɚɥɥɨɜ? 

6. Ʉɚɤɨɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ�ɫɜɹɡɚɧɨ�ɫ�ɫɢɦɦɟɬɪɢɟɣ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɬɨɱɤɢ 

�ɰɟɧɬɪɚ)? 

7. Ʉɚɤɚɹ� ɝɪɭɩɩɚ� ɫɢɦɦɟɬɪɢɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɪɢ� ɨɩɢɫɚɧɢɢ� ɫɬɪɭɤɬɭɪɵ 

ɫɮɟɪɢɱɟɫɤɢɯ�ɜɢɪɭɫɨɜ? Ƚɞɟ�ɩɪɢɦɟɧɹɟɬɫɹ�ɝɪɭɩɩɚ�ɫɢɦɦɟɬɪɢɢ 3
2G ? 

8. Ʉɚɤɢɟ�ɨɩɟɪɚɰɢɢ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɧɚɡɵɜɚɸɬɫɹ�ɬɪɚɧɫɥɹɰɢɹɦɢ? 

9. ɉɟɪɟɱɢɫɥɢɬɟ� ɧɟɩɪɟɪɵɜɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɚ-

ɜɪɟɦɟɧɢ. Ʉɚɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɫɜɹɡɚɧɵ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɫɢɦɦɟɬɪɢɹɦɢ? 

10. ɇɚɡɨɜɢɬɟ� ɨɫɧɨɜɧɵɟ� ɞɢɫɤɪɟɬɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɚ-

ɜɪɟɦɟɧɢ. Ƚɞɟ�ɨɧɢ�ɢɫɩɨɥɶɡɭɸɬɫɹ? 

11. ɑɬɨ�ɩɪɟɞɩɨɥɚɝɚɟɬ ɋɊɌ�ɬɟɨɪɟɦɚ? 

12. ɑɬɨ� ɩɨɧɢɦɚɸɬ� ɩɨɞ� ɜɧɭɬɪɟɧɧɢɦɢ� ɫɢɦɦɟɬɪɢɹɦɢ? ɉɪɢɜɟɞɢɬɟ 

ɩɪɢɦɟɪɵ�ɜɧɭɬɪɟɧɧɢɯ�ɫɢɦɦɟɬɪɢɣ. 

13. ɑɟɦ�ɭɩɪɚɜɥɹɟɬ�ɞɢɧɚɦɢɱɟɫɤɢɣ�ɡɚɤɨɧ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɡɚɤɨɧ? 

14. ɉɪɢɜɟɞɢɬɟ�ɩɪɢɦɟɪɵ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɬɟɨɪɢɣ. 

15. Ʉɚɤɨɣ� ɡɚɤɨɧ� ɧɚɡɵɜɚɟɬɫɹ� ɱɚɫɬɧɵɦ? ɑɬɨ� ɨɩɢɫɵɜɚɟɬ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ�ɡɚɤɨɧ? 

16. Ʉɚɤɨɣ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɫɜɹɡɚɧ� ɫ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ� ɢɧɜɚɪɢɚɧɬ-

ɧɨɫɬɶɸ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɡɚɪɹɞɚ? 

17. ɋ�ɱɟɝɨ�ɧɚɱɚɥɨɫɶ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɡɚɤɨɧɚ�ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ? Ʉɚɤɨɣ 

ɡɚɤɨɧ� ɨɛɴɟɞɢɧɢɥ� ɜ� ɪɚɦɤɚɯ� ɨɞɧɨɣ� ɬɟɨɪɢɢ� ɡɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ� ɦɚɫɫɵ� ɢ 

ɷɧɟɪɝɢɢ? 
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18. Ʉɚɤɢɟ� ɡɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ� ɜɵɩɨɥɧɹɸɬɫɹ� ɜ� ɦɢɤɪɨɦɢɪɟ? ɑɟɦ 

ɩɨɥɶɡɭɸɬɫɹ� ɩɪɢ� ɚɧɚɥɢɡɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɚɤɰɢɢ� ɫ� ɷɥɟɦɟɧɬɚɪɧɵɦɢ 

ɱɚɫɬɢɰɚɦɢ? 

19. Ʉɚɤɚɹ�ɬɟɨɪɟɦɚ�ɭɫɬɚɧɚɜɥɢɜɚɟɬ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɫɢɦɦɟɬɪɢɟɣ�ɢ�ɡɚɤɨɧɚɦɢ 

ɫɨɯɪɚɧɟɧɢɹ? 

20. Ʉɚɤɨɣ�ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɫɜɹɡɚɧ�ɫ�ɢɡɨɬɪɨɩɧɨɫɬɶɸ�ɩɪɨɫɬɪɚɧɫɬɜɚ? 
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5. ɈɋɇɈȼɇɕȿ�ɉɊɂɇɐɂɉɕ�ɎɈɊɆɂɊɈȼȺɇɂə 

ɁȺɄɈɇɈȼ�ɉɊɂɊɈȾɕ 

 

5.1. ɋɨɜɪɟɦɟɧɧɵɣ�ɩɨɞɯɨɞ�ɤ�ɩɨɫɬɪɨɟɧɢɸ�ɟɞɢɧɨɣ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ�ɬɟɨɪɢɢ 

 ȼ� ɪɚɡɜɢɬɢɢ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ� ɢ, ɜ� ɱɚɫɬɧɨɫɬɢ� ɮɢɡɢɤɢ� ɤɚɤ� ɮɭɧɞɚ-

ɦɟɧɬɚɥɶɧɨɣ�ɧɚɭɤɢ, ɩɪɨɫɦɚɬɪɢɜɚɸɬɫɹ�ɞɜɟ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ�ɬɟɧɞɟɧɰɢɢ: 

x ɫ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ, ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɱɢɫɥɨ� ɢɫɫɥɟ-

ɞɭɟɦɵɯ� ɢ� ɢɡɭɱɟɧɧɵɯ� ɹɜɥɟɧɢɣ (ɷɮɮɟɤɬɨɜ), ɢ� ɜ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɪɚɫɬɟɬ 

ɫɩɟɰɢɚɥɢɡɚɰɢɹ� ɢ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ� ɧɚɤɨɩɥɟɧɧɵɯ� ɡɧɚɧɢɣ� ɢ� ɢɞɟɬ� ɮɨɪɦɢ-

ɪɨɜɚɧɢɟ�ɧɨɜɵɯ�ɧɚɭɱɧɵɯ�ɞɢɫɰɢɩɥɢɧ; 

x ɫ�ɞɪɭɝɨɣ�ɫɬɨɪɨɧɵ, ɢɧɬɟɧɫɢɜɧɨ�ɢɞɟɬ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ�ɩɪɨɰɟɫɫ – 

ɨɛɴɟɞɢɧɟɧɢɟ, ɫɢɧɬɟɡ, ɢɧɬɟɝɪɚɰɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɧɚɭɱɧɵɯ�ɩɨɢɫɤɨɜ, ɫ�ɤɚɠɞɵɦ 

ɝɨɞɨɦ� ɜɫɟ� ɬɟɫɧɟɟ� ɢ� ɩɪɨɱɧɟɟ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɨɬɞɟɥɶɧɵɦɢ� ɧɚɭɱɧɵɦɢ 

ɧɚɩɪɚɜɥɟɧɢɹɦɢ (ɧɚɭɤɚɦɢ), ɦɟɠɞɭ� ɹɜɥɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ� ɪɚɧɟɟ� ɤɚɡɚɥɢɫɶ� ɧɟ 

ɢɦɟɸɳɢɦɢ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɧɢɱɟɝɨ�ɨɛɳɟɝɨ. 

 ɉɪɨɰɟɫɫɵ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɢ� ɨɛɴɟɞɢɧɟɧɢɹ� ɬɨɥɶɤɨ� ɧɚ� ɩɟɪɜɵɣ� ɜɡɝɥɹɞ 

ɦɨɝɭɬ�ɩɨɤɚɡɚɬɶɫɹ�ɜɡɚɢɦɨɢɫɤɥɸɱɚɸɳɢɦɢ. ɇɚ�ɫɚɦɨɦ�ɞɟɥɟ�ɜ�ɯɨɞɟ�ɧɚɤɨɩɥɟɧɢɹ 

ɢ� ɩɨɥɭɱɟɧɢɹ� ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɝɨ� ɡɧɚɧɢɹ� ɨɧɢ� ɤɚɤ� ɛɵ� ɩɨɞɩɢɬɵɜɚɸɬ� ɞɪɭɝ 

ɞɪɭɝɚ. 

 Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɮɢɡɢɤɚ� í� ɞɨɫɬɚɬɨɱɧɨ� ɤɨɧɤɪɟɬɧɚɹ� ɧɚɭɤɚ, ɢ� ɩɨɷɬɨɦɭ 

ɤɚɠɞɵɣ� ɲɚɝ� ɧɚ� ɩɭɬɢ� ɫɢɧɬɟɡɚ� ɨɛɨɛɳɟɧɧɨɣ� ɮɢɡɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ� ɦɢɪɚ 

ɬɪɟɛɭɟɬ� ɜɫɟ� ɛɨɥɟɟ� ɫɥɨɠɧɵɯ� ɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɫɪɟɞɫɬɜ 

�ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ). ɉɪɢɱɟɦ�ɷɬɨ�ɨɬɧɨɫɢɬɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɤ�ɦɟɬɨɞɢɤɟ�ɩɪɨɜɟɞɟɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɚ, ɧɨ�ɢ�ɤ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ�ɚɩɩɚɪɚɬɭ (ɩɪɢ�ɫɨɫɬɚɜɥɟɧɢɢ�ɬɨɣ�ɢɥɢ 

ɢɧɨɣ� ɬɟɨɪɢɢ). ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ, ɤɚɠɞɵɣ� ɷɬɚɩ� ɧɚ� ɩɭɬɢ� ɨɛɴɟɞɢɧɟɧɢɹ 

ɪɚɡɪɨɡɧɟɧɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɡɧɚɧɢɣ� ɩɪɢɜɨɞɢɬ� ɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɧɨɜɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ, ɩɪɢɱɟɦ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɧɚɭɤɟ, ɧɨ�ɢ�ɜ�ɞɪɭɝɢɯ�ɫɮɟɪɚɯ�ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɥɸɞɟɣ, ɧɚɩɪɢɦɟɪ� ɜ� ɬɟɯɧɢɤɟ. Ɍɚɤ, ɪɚɡɪɚɛɨɬɤɚ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ� ɬɟɨɪɢɢ 
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ɫɬɚɥɚ� ɧɚɱɚɥɨɦ� ɪɚɡɜɢɬɢɹ� ɪɚɞɢɨɬɟɯɧɢɤɢ, ɡɚɪɨɠɞɟɧɢɸ� ɹɞɟɪɧɨɣ� ɬɟɯɧɢɤɢ 

�ɬɟɯɧɢɤɢ� ɜɵɫɨɤɢɯ� ɷɧɟɪɝɢɣ) ɩɪɟɞɲɟɫɬɜɨɜɚɥɨ� ɫɨɡɞɚɧɢɟ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ 

ɤɜɚɧɬɨɜɨɣ�ɦɟɯɚɧɢɤɢ. 

Ɋɚɡɪɚɛɨɬɤɚ� ɢ� ɫɨɡɞɚɧɢɟ� ɬɟɨɪɢɣ� ɜɟɥɢɤɨɝɨ� ɨɛɴɟɞɢɧɟɧɢɹ� ɢ 

ɫɭɩɟɪɨɛɴɟɞɢɧɟɧɢɹ, ɤɚɤ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ, ɬɚɤɠɟ� ɨɬɤɪɵɜɚɸɬ� ɡɚɯɜɚɬɵɜɚɸɳɢɟ 

ɩɟɪɫɩɟɤɬɢɜɵ�ɞɥɹ�ɱɟɥɨɜɟɱɟɫɬɜɚ. 

 ɋɨɜɪɟɦɟɧɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɩɨɫɬɪɨɟɧɢɸ� ɟɞɢɧɨɣ� ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ 

ɬɟɨɪɢɢ�ɛɚɡɢɪɭɟɬɫɹ�ɧɚ: 

x ɦɟɯɚɧɢɤɟ�ɇɶɸɬɨɧɚ (ɨɧɚ�ɨɛɴɟɞɢɧɢɥɚ�ɞɜɢɠɟɧɢɟ�ɡɟɦɧɵɯ�ɢ�ɧɟɛɟɫɧɵɯ 

ɬɟɥ); 

x ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɟ� Ɇɚɤɫɜɟɥɥɚ (ɨɧɚ� ɨɛɴɟɞɢɧɢɥɚ� ɷɥɟɤɬɪɢɱɟɫɤɢɟ, 

ɦɚɝɧɢɬɧɵɟ�ɢ�ɨɩɬɢɱɟɫɤɢɟ�ɹɜɥɟɧɢɹ); 

x ɫɩɟɰɢɚɥɶɧɨɣ�ɬɟɨɪɢɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ�ɗɣɧɲɬɟɣɧɚ (ɨɧɚ�ɨɛɴɟɞɢɧɢɥɚ 

ɩɪɨɫɬɪɚɧɫɬɜɨ�ɢ�ɜɪɟɦɹ); 

x ɤɜɚɧɬɨɜɨɣ� ɦɟɯɚɧɢɤɟ (ɨɧɚ� ɜ� ɤɨɧɰɟɩɬɭɚɥɶɧɨɦ� ɩɥɚɧɟ� ɨɛɴɟɞɢɧɢɥɚ 

ɩɨɧɹɬɢɹ�ɱɚɫɬɢɰɵ�ɢ�ɜɨɥɧɵ, ɞɟɬɟɪɦɢɧɢɡɦ�ɢ�ɜɟɪɨɹɬɧɨɫɬɶ); 

x ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɩɨɥɹ (ɨɧɚ� ɨɛɴɟɞɢɧɢɥɚ� ɱɚɫɬɢɰɵ� ɢ� ɫɢɥɵ, ɬ. ɟ. 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ). 

Ʉ� ɫɨɠɚɥɟɧɢɸ, ɧɚ� ɫɟɝɨɞɧɹ� ɩɨɥɧɨɫɬɶɸ� ɭɧɢɜɟɪɫɚɥɶɧɵɯ� ɡɚɤɨɧɨɜ� ɧɟ 

ɭɫɬɚɧɨɜɥɟɧɨ (ɞɚɠɟ� ɡɚɤɨɧɵ� ɫɨɯɪɚɧɟɧɢɹ� ɢɦɟɸɬ� ɨɝɪɚɧɢɱɟɧɢɹ� ɩɨ� ɨɛɥɚɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ� ɢ� ɜɨɡɦɨɠɧɨɫɬɹɦ), ɩɨɷɬɨɦɭ� ɦɵ� ɪɚɫɫɦɨɬɪɢɦ� ɨɫɧɨɜɧɵɟ 

ɩɪɢɧɰɢɩɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ�ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɜɫɟɨɛɳɢɯ�ɡɚɤɨɧɨɜ�ɩɪɢɪɨɞɵ. 

 

5.2. ɉɪɢɧɰɢɩ�ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ 

ɉɪɢɧɰɢɩ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ, 

ɫɨɝɥɚɫɧɨ� ɟɦɭ� ɥɸɛɨɣ� ɩɪɨɰɟɫɫ� ɩɪɨɬɟɤɚɟɬ� ɨɞɢɧɚɤɨɜɨ� ɜ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ 

ɦɚɬɟɪɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɟ, ɧɚɯɨɞɹɳɟɣɫɹ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɩɨɤɨɹ, ɢ� ɜ� ɬɚɤɨɣ� ɠɟ 

ɫɢɫɬɟɦɟ, ɧɚɯɨɞɹɳɟɣɫɹ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɪɚɜɧɨɦɟɪɧɨɝɨ� ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ 

ɞɜɢɠɟɧɢɹ. 
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 ɋɨɫɬɨɹɧɢɟ� ɞɜɢɠɟɧɢɹ� ɢɥɢ� ɩɨɤɨɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ 

ɩɪɨɢɡɜɨɥɶɧɨ�ɜɵɛɪɚɧɧɨɣ�ɢɧɟɪɰɢɚɥɶɧɨɣ�ɫɢɫɬɟɦɟ�ɨɬɫɱɟɬɚ (ɂɋɈ). Ɏɢɡɢɱɟɫɤɢ 

ɷɬɢ�ɫɨɫɬɨɹɧɢɹ�ɪɚɜɧɨɩɪɚɜɧɵ, ɤɚɤ�ɪɚɜɧɨɡɧɚɱɧɵ�ɫɚɦɢ�ɂɋɈ. 

ɉ� ɪ� ɢ� ɦ� ɟ� ɱ� ɚ� ɧ� ɢ� ɟ. ɗɤɜɢɜɚɥɟɧɬɧɚɹ� ɮɨɪɦɭɥɢɪɨɜɤɚ ɩɪɢɧɰɢɩɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ: ɡɚɤɨɧɵ� ɮɢɡɢɤɢ (ɡɚɤɨɧɵ� ɩɪɢɪɨɞɵ) ɢɦɟɸɬ� ɨɞɢɧɚɤɨɜɭɸ�ɮɨɪɦɭ 

ɜɨ�ɜɫɟɯ�ɂɋɈ�ɢɥɢ, ɞɪɭɝɢɦɢ�ɫɥɨɜɚɦɢ, ɡɚɤɨɧɵ�ɩɪɢɪɨɞɵ�ɢɧɜɚɪɢɚɧɬɧɵ�ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɞɜɢɠɟɧɢɹ (ɩɪɢ�ɩɟɪɟɯɨɞɟ�ɨɬ�ɨɞɧɨɣ�ɂɋɈ�ɤ�ɞɪɭɝɨɣ). 

 Ɋɚɡɥɢɱɚɸɬ: ɚ) ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�Ƚɚɥɢɥɟɹ�ɜ�ɤɥɚɫɫɢɱɟɫɤɨɣ�ɦɟɯɚɧɢɤɟ�ɢ�ɛ) 

ɛɨɥɟɟ�ɨɛɳɢɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�Ʌɨɪɟɧɰɚ�ɜ�ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ�ɦɟɯɚɧɢɤɟ, ɤɨɬɨɪɵɟ 

ɩɪɢ�ɫɤɨɪɨɫɬɢ ȣ << c�ɩɟɪɟɯɨɞɹɬ�ɜ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�Ƚɚɥɢɥɟɹ. 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ� Ʌɨɪɟɧɰɚ� ɞɥɹ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɣ� ɬɨɱɤɢ 

K'{x',  y',  z',  t'} ɜ�ɧɟɤɨɬɨɪɨɣ�ɂɋɈ, ɞɜɢɠɭɳɟɣɫɹ�ɫɨ�ɫɤɨɪɨɫɬɶɸ ȣ� ɜɞɨɥɶ�ɨɫɢ ɯ 

ɞɪɭɝɨɣ, ɥɚɛɨɪɚɬɨɪɧɨɣ, ɂɋɈ, ɜ�ɤɨɬɨɪɨɣ�ɬɚ�ɠɟ�ɬɨɱɤɚ�ɨɩɪɟɞɟɥɟɧɚ�ɤɚɤ K{x, y, 

z, t}, ɢɦɟɸɬ�ɜɢɞ 
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 ɋɥɟɞɭɟɬ� ɧɚɩɨɦɧɢɬɶ, ɱɬɨ� ɨɫɧɨɜɧɵɟ� ɩɨɫɬɭɥɚɬɵ� ɫɩɟɰɢɚɥɶɧɨɣ� ɬɟɨɪɢɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ (ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ� ɫɤɨɪɨɫɬɢ� ɫɜɟɬɚ� ɜ� ɜɚɤɭɭɦɟ; 

ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ� ɜɫɟɯ� ɡɚɤɨɧɨɜ� ɢ� ɹɜɥɟɧɢɣ� ɩɪɢɪɨɞɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�Ʌɨɪɟɧɰɚ) ɛɵɥɢ�ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ�Ⱥ. ɗɣɧɲɬɟɣɧɨɦ�ɜ 1905 ɝ., 

ɚ� ɜ 1916 ɝ. ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɨɛɳɟɣ� ɬɟɨɪɢɢ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ (ɱɚɫɬɨ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɬɟɨɪɢɹ� ɝɪɚɜɢɬɚɰɢɢ) ɢɦ� ɠɟ� ɛɵɥɚ� ɜɵɫɤɚɡɚɧɚ� ɢɞɟɹ 

ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ (ɩɪɢɧɰɢɩ� ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ) ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ� ɢ 

ɢɧɟɪɰɢɨɧɧɨɣ�ɦɚɫɫ. Ⱥ. ɗɣɧɲɬɟɣɧ�ɩɨɤɚɡɚɥ, ɱɬɨ�ɩɨɥɟ�ɫɢɥ�ɢɧɟɪɰɢɢ�ɨɤɚɡɵɜɚɟɬ 

ɧɚ� ɮɢɡɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɬɚɤɨɟ� ɠɟ� ɜɨɡɞɟɣɫɬɜɢɟ, ɤɚɤ� ɢ� ɩɨɥɟ� ɬɹɝɨɬɟɧɢɹ, 

ɨɛɥɚɞɚɸɳɟɟ�ɫɬɪɭɤɬɭɪɨɣ�ɩɨɞɨɛɧɨɣ�ɤɨɧɮɢɝɭɪɚɰɢɢ�ɢɧɟɪɰɢɨɧɧɵɯ�ɫɢɥ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɪɚɜɟɧɫɬɜɨ� ɭɫɤɨɪɟɧɢɣ� ɜɫɟɯ� ɬɟɥ� ɜ 

ɨɞɧɨɦ� ɢ� ɬɨɦ�ɠɟ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɦ� ɩɨɥɟ, ɬ. ɟ. ɞɢɧɚɦɢɤɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜ 

ɞɨɫɬɚɬɨɱɧɨ�ɧɟɛɨɥɶɲɨɣ�ɨɛɥɚɫɬɢ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ, ɝɞɟ�ɷɬɨ�ɩɨɥɟ�ɦɨɠɧɨ 

ɫɱɢɬɚɬɶ� ɨɞɧɨɪɨɞɧɵɦ� ɢ� ɩɨɫɬɨɹɧɧɵɦ� ɜɨ� ɜɪɟɦɟɧɢ. ȼ� ɰɟɥɨɦ (ɜ 
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ɤɨɫɦɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɧɨɲɟɧɢɢ) ɫɨɝɥɚɫɧɨ� ɬɟɨɪɢɢ� ɝɪɚɜɢɬɚɰɢɢ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɣ�ɤɨɧɬɢɧɭɭɦ�ɩɪɟɬɟɪɩɟɜɚɟɬ�ɢɫɤɪɢɜɥɟɧɢɹ. 

 

5.3. ɉɪɢɧɰɢɩ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ 

 ɗɬɨɬ�ɩɪɢɧɰɢɩ�ɭɫɬɚɧɨɜɥɟɧ�ɜ 1927 ɝ. ȼ. Ƚɟɣɡɟɧɛɟɪɝɨɦ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ 

ɨɫɧɨɜɧɵɯ� ɩɨɥɨɠɟɧɢɣ� ɤɜɚɧɬɨɜɨɣ� ɦɟɯɚɧɢɤɢ. ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɧ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɨɞɢɧ� ɢɡ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɩɪɢɧɰɢɩɨɜ� ɤɜɚɧɬɨɜɨɣ 

ɬɟɨɪɢɢ, ɤɨɬɨɪɵɣ� ɨɩɪɟɞɟɥɹɟɬ� ɝɪɚɧɢɰɵ� ɩɪɢɦɟɧɢɦɨɫɬɢ� ɤɥɚɫɫɢɱɟɫɤɢɯ 

ɩɪɟɞɫɬɚɜɥɟɧɢɣ�ɩɪɢ�ɨɩɢɫɚɧɢɢ�ɫɜɨɣɫɬɜ�ɨɛɴɟɤɬɨɜ�ɦɢɤɪɨɦɢɪɚ. 

           ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. Ʌɸɛɚɹ�ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ (ɜ�ɩɪɨɫɬɟɣɲɟɦ 

ɫɥɭɱɚɟ� ɞɚɠɟ� ɨɞɧɚ� ɦɢɤɪɨɱɚɫɬɢɰɚ, ɨɛɥɚɞɚɸɳɚɹ� ɤɨɪɩɭɫɤɭɥɹɪɧɨ�ɜɨɥɧɨɜɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ) ɧɟ� ɦɨɠɟɬ� ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɫɨɫɬɨɹɧɢɢ, ɤɨɝɞɚ� ɤɨɨɪɞɢɧɚɬɵ� ɟɟ� ɰɟɧɬɪɚ 

ɢɧɟɪɰɢɢ�ɢ�ɢɦɩɭɥɶɫ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɩɪɢɧɢɦɚɸɬ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɢ�ɬɨɱɧɵɟ�ɡɧɚɱɟɧɢɹ. 

 Ʉɨɥɢɱɟɫɬɜɟɧɧɨ� ɷɬɨ� ɜɵɪɚɠɚɟɬɫɹ� ɱɟɪɟɡ� ɫɨɨɬɧɨɲɟɧɢɹ� ɧɟɨɩɪɟɞɟ-

ɥɟɧɧɨɫɬɟɣ�Ƚɟɣɡɟɧɛɟɪɝɚ 
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, ɡɚɩɢɫɚɧɧɵɟ� ɞɥɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɫɨɩɪɹɠɟɧɧɵɯ� ɤɨɨɪɞɢɧɚɬ� ɢ� ɢɦɩɭɥɶɫɨɜ. ȿɫɥɢ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɟ 

ɦɨɠɧɨ� ɬɨɱɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɩɨɥɨɠɟɧɢɟ (ɤɨɨɪɞɢɧɚɬɵ) ɢ� ɢɦɩɭɥɶɫ 

ɦɚɬɟɪɢɚɥɶɧɨɣ� ɬɨɱɤɢ� ɧɚ� ɟɟ� ɬɪɚɟɤɬɨɪɢɢ� ɜ� ɥɸɛɨɣ� ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ� ɩɨ 

ɢɡɜɟɫɬɧɨɦɭ� ɭɪɚɜɧɟɧɢɸ� ɞɜɢɠɟɧɢɹ, ɬɨ� ɜ� ɤɜɚɧɬɨɜɨɣ� ɦɟɯɚɧɢɤɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɹɜɥɟɧɢɹ� ɜɨɥɧɨɜɵɯ� ɫɜɨɣɫɬɜ� ɭ� ɦɢɤɪɨɱɚɫɬɢɰ� ɢ� ɞɟɣɫɬɜɢɹ� ɧɚɡɜɚɧɧɨɝɨ 

ɩɪɢɧɰɢɩɚ� ɩɨɧɹɬɢɟ� ɬɪɚɟɤɬɨɪɢɢ� ɜɵɪɨɠɞɚɟɬɫɹ, ɚ� ɡɚɞɚɱɚ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ 

�ɢɡɦɟɪɟɧɢɸ) ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ�ɢ�ɢɦɩɭɥɶɫɚ�ɱɚɫɬɢɰɵ�ɫɬɚɧɨɜɢɬɫɹ�ɪɚɡɪɟɲɢɦɨɣ 

ɬɨɥɶɤɨ�ɫ�ɧɟɤɨɬɨɪɨɣ�ɫɬɟɩɟɧɶɸ�ɜɟɪɨɹɬɧɨɫɬɢ. Ʉ�ɩɪɢɜɟɞɟɧɧɵɦ�ɫɨɨɬɧɨɲɟɧɢɹɦ 

ɫɥɟɞɭɟɬ� ɬɚɤɠɟ� ɞɨɛɚɜɢɬɶ� ɢ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ� ɧɟɪɚɜɟɧɫɬɜɨ 2/!t'' tE , 

ɤɨɬɨɪɨɟ� ɞɨɩɭɫɤɚɟɬ� ɢɡɦɟɪɟɧɢɟ� ɷɧɟɪɝɢɢ� ɦɢɤɪɨɱɚɫɬɢɰɵ� ɞɚɠɟ� ɜ� ɫɥɭɱɚɟ 

ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ, ɥɢɲɶ�ɫ�ɬɨɱɧɨɫɬɶɸ, ɧɟ�ɩɪɟɜɵɲɚɸɳɟɣ�ɜɟɥɢɱɢɧɵ 

)2/( t'! , ɝɞɟ t' - ɞɥɢɬɟɥɶɧɨɫɬɶ� ɩɪɨɰɟɫɫɚ� ɢɡɦɟɪɟɧɢɹ. ɉɪɢɱɢɧɚ� ɷɬɨɣ 
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ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɚɤɬɢɜɧɨɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɢɫɫɥɟɞɭɟɦɨɣ 

ɫɢɫɬɟɦɵ (ɦɢɤɪɨɨɛɴɟɤɬɚ) ɫ�ɫɚɦɢɦ�ɢɡɦɟɪɢɬɟɥɶɧɵɦ�ɫɪɟɞɫɬɜɨɦ. 

 

5.4. ɉɪɢɧɰɢɩ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɫɬɢ 

 ɗɬɨɬ� ɩɪɢɧɰɢɩ� ɛɵɥ� ɫɮɨɪɦɭɥɢɪɨɜɚɧ� ɇ. Ȼɨɪɨɦ� ɜ 1927 ɝ. ɜ� ɯɨɞɟ 

ɪɚɡɪɚɛɨɬɤɢ�ɪɹɞɚ�ɩɨɥɨɠɟɧɢɣ�ɤɜɚɧɬɨɜɨɣ�ɦɟɯɚɧɢɤɢ. 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. ɉɨɥɭɱɟɧɢɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨɛ�ɨɞɧɢɯ 

ɮɢɡɢɱɟɫɤɢɯ� ɜɟɥɢɱɢɧɚɯ, ɨɩɢɫɵɜɚɸɳɢɯ� ɦɢɤɪɨɨɛɴɟɤɬ, ɧɟɢɡɛɟɠɧɨ� ɫɜɹɡɚɧɨ� ɫ 

ɩɨɬɟɪɟɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɧɟɤɨɬɨɪɵɯ�ɞɪɭɝɢɯ�ɜɟɥɢɱɢɧɚɯ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɤ�ɩɟɪɜɵɦ. 

 ȼ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ� ɨɞɧɚ (Ⱥ)  ɤ� ɞɪɭɝɨɣ (ȼ) ɹɜɥɹɸɬɫɹ 

ɮɢɡɢɱɟɫɤɢɟ� ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɵɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɤɜɚɧɬɨɜɵɟ� ɨɩɟɪɚɬɨɪɵ, ɧɟ 

ɤɨɦɦɭɬɢɪɭɸɳɢɟ� ɦɟɠɞɭ� ɫɨɛɨɣ, ɬ. ɟ. ɞɥɹ� ɧɢɯ� ɧɟ� ɜɵɩɨɥɧɹɟɬɫɹ� ɭɫɥɨɜɢɟ 

ɩɟɪɟɫɬɚɧɨɜɨɤ ȺȼȼȺ ˆˆˆˆ �z� . Ɍɚɤɢɦɢ�ɜɡɚɢɦɧɨ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ�ɜɟɥɢɱɢɧɚɦɢ 

ɹɜɥɹɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɤɨɨɪɞɢɧɚɬɚ�ɱɚɫɬɢɰɵ ɯ�ɢ�ɟɟ�ɢɦɩɭɥɶɫ ɪɯ, ɧɚɩɪɚɜɥɟɧɢɟ�ɢ 

ɜɟɥɢɱɢɧɚ�ɦɨɦɟɧɬɚ�ɢɦɩɭɥɶɫɚ L
&

, ɤɢɧɟɬɢɱɟɫɤɚɹ� ɷɧɟɪɝɢɹ Ʉ� ɢ�ɩɨɬɟɧɰɢɚɥɶɧɚɹ 

ɷɧɟɪɝɢɹ U, ɧɚɩɪɹɠɟɧɧɨɫɬɶ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɩɨɥɹ�ɜ�ɞɚɧɧɨɣ�ɬɨɱɤɟ ȿ
&
�ɢ�ɱɢɫɥɨ 

ɮɨɬɨɧɨɜ NȖ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɰɢɩ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɫɬɢ� ɪɚɡɪɟɲɚɟɬ� ɩɨɥɭɱɚɬɶ 

ɞɚɧɧɵɟ�ɨ�ɦɢɤɪɨɱɚɫɬɢɰɚɯ�ɥɢɛɨ�ɜ�ɜɢɞɟ�ɷɧɟɪɝɟɬɢɱɟɫɤɢ�ɢɦɩɭɥɶɫɧɨɣ�ɤɚɪɬɢɧɵ 

�ɡɧɚɱɟɧɢɹ� ɷɧɟɪɝɢɣ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɢɦɩɭɥɶɫɨɜ� ɱɚɫɬɢɰɵ), ɥɢɛɨ� ɜ� ɜɢɞɟ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɣ�ɤɚɪɬɢɧɵ (ɞɚɧɧɵɟ�ɨ�ɩɨɥɨɠɟɧɢɹɯ�ɢ�ɫɨɫɬɨɹɧɢɹɯ 

ɱɚɫɬɢɰɵ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɢ�ɜɨ�ɜɪɟɦɟɧɢ). 

 ɗɬɢ� ɜɡɚɢɦɨɢɫɤɥɸɱɚɸɳɢɟ (ɫɨɝɥɚɫɧɨ� ɩɪɢɧɰɢɩɭ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ) 

ɤɚɪɬɢɧɵ� ɧɟ� ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɨɞɧɨɜɪɟɦɟɧɧɨ, ɨɞɧɚɤɨ� ɧɚɡɜɚɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜ�ɪɚɜɧɨɣ�ɦɟɪɟ�ɨɩɢɫɵɜɚɸɬ�ɦɢɤɪɨɨɛɴɟɤɬ, ɚ�ɩɨɷɬɨɦɭ�ɜ�ɯɨɞɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɢɯ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɢɦɟɧɹɬɶ� ɤɚɤ 

ɜɡɚɢɦɨɞɨɩɨɥɧɹɸɳɢɟ. Ɍɚɤ, ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫ� ɦɢɤɪɨɱɚɫɬɢɰɚɦɢ� ɨɛɵɱɧɨ 

ɢɫɩɨɥɶɡɭɸɬ� ɩɪɢɛɨɪɵ� ɞɜɭɯ� ɬɢɩɨɜ: ɨɞɧɢ� ɩɨɡɜɨɥɹɸɬ� ɢɡɭɱɚɬɶ� ɜɨɥɧɨɜɵɟ 
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ɫɜɨɣɫɬɜɚ� ɱɚɫɬɢɰ (ɫɩɟɤɬɪɨɝɪɚɮɵ, ɢɧɬɟɪɮɟɪɨɦɟɬɪɵ), ɚ� ɞɪɭɝɢɟ – ɢɯ 

ɤɨɪɩɭɫɤɭɥɹɪɧɵɟ�ɫɜɨɣɫɬɜɚ (ɮɨɬɨɩɪɢɟɦɧɢɤɢ, ɫɱɟɬɱɢɤɢ�ɱɚɫɬɢɰ). 

 

5.5. ɉɪɢɧɰɢɩ�ɡɚɩɪɟɬɚ (ɩɪɢɧɰɢɩ�ɉɚɭɥɢ) 

 ɗɬɨɬ� ɩɪɢɧɰɢɩ� ɫɮɨɪɦɭɥɢɪɨɜɚɧ� ɜ 1925 ɝ. ɲɜɟɣɰɚɪɫɤɢɦ� ɮɢɡɢɤɨɦ� ȼ. 

ɉɚɭɥɢ� ɞɥɹ� ɷɥɟɤɬɪɨɧɨɜ� ɜ� ɚɬɨɦɟ, ɚ� ɜɩɨɫɥɟɞɫɬɜɢɢ� ɨɧ� ɛɵɥ� ɪɚɫɩɪɨɫɬɪɚɧɟɧ� ɧɚ 

ɜɫɟ ɮɟɪɦɢɨɧɵ – ɱɚɫɬɢɰɵ�ɫ�ɩɨɥɭɰɟɥɵɦ�ɫɩɢɧɨɦ. 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. Ⱦɜɟ�ɬɨɠɞɟɫɬɜɟɧɧɵɟ�ɱɚɫɬɢɰɵ�ɫ�ɩɨɥɭɰɟɥɵɦ�ɫɩɢɧɨɦ (ɞɜɚ 

ɨɞɢɧɚɤɨɜɵɯ� ɮɟɪɦɢɨɧɚ) ɧɟ� ɦɨɝɭɬ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɨɞɧɨɦ� ɤɜɚɧɬɨɜɨɦ 

ɫɨɫɬɨɹɧɢɢ, ɬ. ɟ. ɢɦɟɬɶ�ɨɞɢɧɚɤɨɜɵɣ�ɧɚɛɨɪ�ɱɟɬɵɪɟɯ�ɤɜɚɧɬɨɜɵɯ�ɱɢɫɟɥ n, l, m, ms. 

 ȼ 1940 ɝ. ȼ. ɉɚɭɥɢ� ɩɨɤɚɡɚɥ, ɱɬɨ� ɩɪɢɧɰɢɩ� ɡɚɩɪɟɬɚ – ɷɬɨ� ɫɥɟɞɫɬɜɢɟ 

ɫɭɳɟɫɬɜɭɸɳɟɣ�ɜ�ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ�ɤɜɚɧɬɨɜɨɣ�ɦɟɯɚɧɢɤɟ�ɫɜɹɡɢ�ɫɩɢɧɚ�ɱɚɫɬɢɰɵ 

ɢ� ɤɜɚɧɬɨɜɨɣ� ɫɬɚɬɢɫɬɢɤɢ. ɂɧɚɱɟ� ɝɨɜɨɪɹ, ɱɚɫɬɢɰɵ� ɫ� ɩɨɥɭɰɟɥɵɦ� ɫɩɢɧɨɦ 

ɩɨɞɱɢɧɹɸɬɫɹ� ɫɬɚɬɢɫɬɢɤɟ� Ɏɟɪɦɢ – Ⱦɢɪɚɤɚ, ɢ� ɢɯ� ɜɨɥɧɨɜɚɹ� ɮɭɧɤɰɢɹ 

ɚɧɬɢɫɢɦɦɟɬɪɢɱɧɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɥɸɛɵɯ� ɞɜɭɯ� ɮɟɪɦɢɨɧɨɜ 

ɫɢɫɬɟɦɵ, ɚ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ�ɨɞɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɧɟ�ɦɨɠɟɬ�ɧɚɯɨɞɢɬɶɫɹ�ɛɨɥɟɟ 

ɨɞɧɨɝɨ�ɮɟɪɦɢɨɧɚ. 

 ɉɪɢɧɰɢɩ� ɉɚɭɥɢ� ɫɵɝɪɚɥ� ɪɟɲɚɸɳɭɸ� ɪɨɥɶ� ɜ� ɩɨɧɢɦɚɧɢɢ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɡɚɩɨɥɧɟɧɢɹ� ɷɥɟɤɬɪɨɧɧɵɯ� ɨɛɨɥɨɱɟɤ� ɚɬɨɦɚ� ɢ� ɫɬɚɥ 

ɨɬɩɪɚɜɧɵɦ� ɩɭɧɤɬɨɦ� ɜ� ɨɛɴɹɫɧɟɧɢɢ� ɚɬɨɦɧɵɯ� ɢ� ɦɨɥɟɤɭɥɹɪɧɵɯ� ɫɩɟɤɬɪɨɜ. 

ȼɚɠɧɚ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɚɹ�ɪɨɥɶ�ɷɬɨɝɨ�ɩɪɢɧɰɢɩɚ�ɜ�ɨɤɨɧɱɚɬɟɥɶɧɨɦ�ɩɨɧɢɦɚɧɢɢ 

ɹɜɥɟɧɢɣ�ɩɚɪɚ- ɢ�ɞɢɚɦɚɝɧɟɬɢɡɦɚ, ɚ�ɬɚɤɠɟ�ɜ�ɤɜɚɧɬɨɜɨɣ�ɬɟɨɪɢɢ�ɬɜɟɪɞɨɝɨ�ɬɟɥɚ 

ɢ� ɚɬɨɦɧɨɝɨ� ɹɞɪɚ, ɬɟɨɪɢɢ� ɹɞɟɪɧɵɯ� ɪɟɚɤɰɢɣ� ɢ� ɪɟɚɤɰɢɣ� ɦɟɠɞɭ 

ɷɥɟɦɟɧɬɚɪɧɵɦɢ�ɱɚɫɬɢɰɚɦɢ. 

 

5.6. ɉɪɢɧɰɢɩ�ɫɨɨɬɜɟɬɫɬɜɢɹ 

 ɗɬɨɬ�ɩɪɢɧɰɢɩ�ɛɵɥ�ɫɮɨɪɦɭɥɢɪɨɜɚɧ�ɜ 1923 ɝ. ɇ. Ȼɨɪɨɦ�ɞɥɹ�ɤɜɚɧɬɨɜɨɣ 

ɦɟɯɚɧɢɤɢ, ɧɨ� ɧɚ� ɫɚɦɨɦ� ɞɟɥɟ� ɨɧ� ɜɵɯɨɞɢɬ� ɡɚ� ɟɟ� ɝɪɚɧɢɰɵ� ɢ� ɧɨɫɢɬ� ɨɛɳɢɣ 
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ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ, ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ 

ɥɸɛɨɣ�ɧɨɜɨɣ�ɬɟɨɪɢɢ. 

ɉ� ɪ� ɢ� ɦ� ɟ� ɱ� ɚ� ɧ� ɢ� ɟ. Ʌɸɛɚɹ� ɧɨɜɚɹ, ɛɨɥɟɟ� ɨɛɳɚɹ, ɬɟɨɪɢɹ, ɹɜɥɹɸɳɚɹɫɹ 

ɪɚɡɜɢɬɢɟɦ� ɩɪɟɞɵɞɭɳɢɯ� ɤɥɚɫɫɢɱɟɫɤɢɯ� ɬɟɨɪɢɣ, ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ� ɤɨɬɨɪɵɯ� ɛɵɥɚ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɭɫɬɚɧɨɜɥɟɧɚ� ɞɥɹ�ɨɩɪɟɞɟɥɟɧɧɨɣ� ɝɪɭɩɩɵ�ɹɜɥɟɧɢɣ, ɧɟ�ɨɬɜɟɪɝɚɟɬ 

ɷɬɢ�ɫɬɚɪɵɟ�ɬɟɨɪɢɢ, ɚ�ɜɤɥɸɱɚɟɬ�ɢɯ�ɜ�ɫɟɛɹ. ɉɪɢ�ɷɬɨɦ�ɩɪɟɞɵɞɭɳɢɟ�ɬɟɨɪɢɢ�ɜ�ɫɜɟɬɟ 

ɧɨɜɨɣ�ɬɟɨɪɢɢ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɤɚɤ�ɩɪɟɞɟɥɶɧɚɹ�ɮɨɪɦɚ�ɢɥɢ�ɱɚɫɬɧɵɣ�ɫɥɭɱɚɣ. 

 Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɧɨɜɚɹ� ɬɟɨɪɢɹ� ɨɩɪɟɞɟɥɹɟɬ� ɝɪɚɧɢɰɵ� ɩɪɢɦɟɧɢɦɨɫɬɢ 

ɫɬɚɪɵɯ�ɬɟɨɪɢɣ, ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɜɨɡɦɨɠɟɧ�ɩɟɪɟɯɨɞ�ɧɨɜɨɣ�ɬɟɨɪɢɢ 

ɜ� ɫɬɚɪɭɸ. Ɍɚɤ, ɩɪɢ� ɦɚɥɵɯ� ɫɤɨɪɨɫɬɹɯ� ɢɡɭɱɚɟɦɵɯ� ɨɛɴɟɤɬɨɜ (ȣ <<  c) 

ɩɨɥɨɠɟɧɢɹ� ɢ� ɭɪɚɜɧɟɧɢɹ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ� ɦɟɯɚɧɢɤɢ� ɩɟɪɟɯɨɞɹɬ� ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɤɚɧɨɧɵ� ɦɟɯɚɧɢɤɢ� ɇɶɸɬɨɧɚ. ɉɨɥɨɠɟɧɢɹ� ɤɜɚɧɬɨɜɨɣ 

ɮɢɡɢɤɢ (ɤɜɚɧɬɨɜɨɣ� ɦɟɯɚɧɢɤɢ) ɜɵɩɨɥɧɹɸɬɫɹ� ɞɥɹ� ɨɛɴɟɤɬɨɜ� ɦɢɤɪɨɦɢɪɚ, ɭ 

ɤɨɬɨɪɵɯ� ɯɚɪɚɤɬɟɪɧɵɟ� ɮɢɡɢɱɟɫɤɢɟ� ɜɟɥɢɱɢɧɵ� ɫɨɢɡɦɟɪɢɦɵ� ɫ� ɩɨɫɬɨɹɧɧɨɣ 

ɉɥɚɧɤɚ ɫȾɠ��| �341005,1! . Ⱦɥɹ� ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɨɜ� ɡɧɚɱɟɧɢɟ 

0o! �ɩɪɟɧɟɛɪɟɠɢɦɨ� ɦɚɥɨ) ɢ� ɭɠɟ� ɤɜɚɧɬɨɜɵɟ� ɫɜɨɣɫɬɜɚ� ɨɤɚɡɵɜɚɸɬɫɹ 

ɧɟɫɭɳɟɫɬɜɟɧɧɵɦɢ, ɚ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɮɢɡɢɤɢ – ɜɩɨɥɧɟ 

ɫɩɪɚɜɟɞɥɢɜɵɦɢ. 

 

5.7. ɉɪɢɧɰɢɩ�ɫɢɦɦɟɬɪɢɢ�ɚɫɢɦɦɟɬɪɢɢ 

 ɗɬɨɬ�ɩɪɢɧɰɢɩ�ɧɚɩɪɹɦɭɸ�ɫɜɹɡɚɧ�ɫ�ɬɟɦ�ɢɥɢ�ɢɧɵɦ�ɡɚɤɨɧɨɦ�ɫɨɯɪɚɧɟɧɢɹ 

�ɫ�ɢɧɜɚɪɢɚɧɬɧɨɫɬɶɸ�ɡɚɤɨɧɨɜ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɫɢɦɦɟɬɪɢɢ). 

 ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. Ɂɚɤɨɧɵ�ɩɪɢɪɨɞɵ�ɜ�ɫɜɨɟɦ�ɫɨɞɟɪɠɚɧɢɢ, ɜ�ɫɜɹɡɹɯ�ɞɪɭɝ�ɫ 

ɞɪɭɝɨɦ� ɢ� ɫ� ɭɫɥɨɜɢɹɦɢ� ɫɜɨɟɝɨ� ɞɟɣɫɬɜɢɹ� ɩɪɟɞɩɨɥɚɝɚɸɬ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɮɨɪɦɵ 

ɫɢɦɦɟɬɪɢɢ�ɢ�ɚɫɢɦɦɟɬɪɢɢ. 

Ⱥɫɢɦɦɟɬɪɢɹ – ɩɨɧɹɬɢɟ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ� ɫɢɦɦɟɬɪɢɢ, ɨɬɪɚɠɚɸɳɟɟ 

ɫɭɳɟɫɬɜɭɸɳɢɟ� ɜ� ɨɛɴɟɤɬɢɜɧɨɦ� ɦɢɪɟ� ɧɚɪɭɲɟɧɢɹ� ɩɨɪɹɞɤɚ, ɪɚɜɧɨɜɟɫɢɹ, 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ�ɢ�ɫɨɪɚɡɦɟɪɧɨɫɬɢ�ɦɟɠɞɭ 
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ɱɚɫɬɹɦɢ� ɧɟɤɨɬɨɪɨɝɨ� ɰɟɥɨɝɨ� ɨɛɴɟɤɬɚ� ɢ� ɫɜɹɡɚɧɧɨɟ� ɫ� ɢɡɦɟɧɟɧɢɹɦɢ 

ɩɨɫɥɟɞɧɟɝɨ, ɟɝɨ�ɪɚɡɜɢɬɢɟɦ�ɢ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ�ɩɟɪɟɫɬɪɨɣɤɨɣ. 

 Ⱥɫɢɦɦɟɬɪɢɹ – ɫɬɨɥɶ� ɠɟ� ɫɭɳɟɫɬɜɟɧɧɵɣ� ɦɨɦɟɧɬ� ɡɚɤɨɧɨɜ, ɤɚɤ� ɢ 

ɫɢɦɦɟɬɪɢɹ. ɇɚɥɢɱɢɟ�ɚɫɢɦɦɟɬɪɢɢ�ɜ�ɫɨɞɟɪɠɚɧɢɢ�ɡɚɤɨɧɨɜ�ɧɟ�ɢɫɤɥɸɱɚɟɬ�ɜ�ɢɯ 

ɫɬɪɭɤɬɭɪɟ� ɮɨɪɦ� ɫɢɦɦɟɬɪɢɢ. əɪɤɢɦ� ɩɪɢɦɟɪɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ 

ɫɤɚɡɚɧɧɨɟ, ɹɜɥɹɟɬɫɹ� ɯɨɪɨɲɨ� ɢɡɜɟɫɬɧɚɹ� ɫɢɫɬɟɦɚ� ɭɪɚɜɧɟɧɢɣ�Ɇɚɤɫɜɟɥɥɚ� ɞɥɹ 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ. 

 Ⱥɫɢɦɦɟɬɪɢɱɧɵɟ�ɩɨɥɨɠɟɧɢɹ�ɭɫɬɪɚɧɹɸɬ�ɧɚɥɢɱɢɟ�ɪɟɡɤɨɣ�ɝɪɚɧɢ�ɦɟɠɞɭ 

ɡɚɤɨɧɚɦɢ�ɢ�ɭɫɥɨɜɢɹɦɢ�ɢɯ�ɞɟɣɫɬɜɢɹ. ɉɨɷɬɨɦɭ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ� ɡɚɤɨɧɵ�ɩɨ 

ɜɨɡɦɨɠɧɨɫɬɢ�ɞɨɥɠɧɵ�ɜɤɥɸɱɚɬɶ�ɜ�ɫɟɛɹ�ɷɬɢ�ɩɨɥɨɠɟɧɢɹ. 

 

5.8. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɩɪɢɧɰɢɩɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ 

ɩɪɢ�ɨɩɢɫɚɧɢɢ�ɡɚɤɨɧɨɜ�ɩɪɢɪɨɞɵ 

 ɉɪɢ� ɮɨɪɦɭɥɢɪɨɜɚɧɢɢ� ɡɚɤɨɧɨɜ, ɨɩɢɫɚɧɢɢ� ɹɜɥɟɧɢɣ� ɩɪɢɪɨɞɵ 

ɢɫɩɨɥɶɡɭɟɬɫɹ�ɪɹɞ�ɩɪɢɧɰɢɩɨɜ, ɧɨɫɹɳɢɯ�ɨɛɳɟɧɚɭɱɧɵɣ�ɯɚɪɚɤɬɟɪ. 

ȼɚɪɢɚɰɢɨɧɧɵɣ� ɩɪɢɧɰɢɩ. ɗɬɨɬ� ɩɪɢɧɰɢɩ� ɢɡɧɚɱɚɥɶɧɨ� ɩɪɢɦɟɧɹɥɫɹ� ɜ 

ɤɥɚɫɫɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɟ� ɞɥɹ� ɢɡɭɱɟɧɢɹ� ɨɛɳɢɯ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɞɜɢɠɟɧɢɹ 

ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɢ� ɩɪɢ� ɫɨɫɬɚɜɥɟɧɢɢ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ� ɭɪɚɜɧɟɧɢɣ, 

ɨɩɢɫɵɜɚɸɳɢɯ� ɢɯ� ɞɜɢɠɟɧɢɹ. ɂɡ� ɭɫɥɨɜɢɹ� ɨɛɪɚɳɟɧɢɹ� ɜ� ɧɭɥɶ� ɜɚɪɢɚɰɢɢ 

ɞɟɣɫɬɜɢɹ, ɬ. ɟ.� įD  = 0 (ɢɧɚɱɟ� ɷɬɨɬ� ɩɪɢɧɰɢɩ� ɧɚɡɵɜɚɟɬɫɹ� ɩɪɢɧɰɢɩɨɦ 

ɧɚɢɦɟɧɶɲɟɝɨ�ɞɟɣɫɬɜɢɹ), ɩɨɥɭɱɚɸɬ�ɭɪɚɜɧɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɫɢɫɬɟɦɵ. 

Ʉɚɠɞɨɦɭ� ɫɢɦɦɟɬɪɢɱɧɨɦɭ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ, ɧɚɩɪɢɦɟɪ� ɩɪɟɨɛɪɚɡɨ-

ɜɚɧɢɸ� ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ, ɩɪɢ� ɤɨɬɨɪɨɦ� ɞɟɣɫɬɜɢɟ D� ɧɟ� ɦɟɧɹɟɬɫɹ, 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ, ɤɚɤ� ɭɬɜɟɪɠɞɚɟɬ� ɬɟɨɪɟɦɚ� ɇɺɬɟɪ, ɨɩɪɟɞɟɥɟɧɧɵɣ� ɡɚɤɨɧ 

ɫɨɯɪɚɧɟɧɢɹ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɜɚɪɢɚɰɢɨɧɧɵɣ� ɩɪɢɧɰɢɩ� ɫɜɹɡɵɜɚɟɬ� ɫɜɨɣɫɬɜɚ 

ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ�ɫ�ɡɚɤɨɧɚɦɢ�ɫɨɯɪɚɧɟɧɢɹ. 

ɇɚ� ɩɪɚɤɬɢɤɟ� ɧɚɪɹɞɭ� ɫ� ɫɚɦɢɦ� ɩɪɢɧɰɢɩɨɦ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞ 

ɜɚɪɢɚɰɢɣ. ɇɚɩɪɢɦɟɪ, ɩɪɢ� ɭɫɬɚɧɨɜɥɟɧɢɢ� ɫɨɫɬɨɹɧɢɣ� ɪɚɜɧɨɜɟɫɢɹ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɧɚɯɨɞɹɬ� ɜɚɪɢɚɰɢɢ� ɷɧɬɪɨɩɢɢ� ɢɫɫɥɟɞɭɟɦɨɣ 
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ɫɢɫɬɟɦɵ, ɩɨɞɱɢɧɹɸɳɢɟɫɹ� ɪɚɜɟɧɫɬɜɭ įS = 0, ɡɚɬɟɦ� ɨɩɪɟɞɟɥɹɸɬ� ɜɬɨɪɭɸ 

ɩɪɨɢɡɜɨɞɧɭɸ į2S�ɢ�ɩɪɢ�ɭɫɥɨɜɢɢ�ɟɟ�ɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ (į2S < 0) ɞɟɥɚɸɬ�ɜɵɜɨɞ 

ɨɛ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɧɚɣɞɟɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ. 

ɉɪɢɧɰɢɩ� ɫɭɩɟɪɩɨɡɢɰɢɢ. ɉɪɢɧɰɢɩ� ɫɭɩɟɪɩɨɡɢɰɢɢ (ɢɥɢ� ɩɪɢɧɰɢɩ 

ɧɚɥɨɠɟɧɢɹ) ɬɪɚɤɬɭɟɬɫɹ� ɤɚɤ� ɞɨɩɭɳɟɧɢɟ, ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɦɭ 

ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ� ɷɮɮɟɤɬ� ɫɥɨɠɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɪɹɞɚ� ɜɨɡɞɟɣɫɬɜɢɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɭɦɦɭ�ɷɮɮɟɤɬɨɜ, ɜɵɡɵɜɚɟɦɵɯ�ɤɚɠɞɵɦ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɜ 

ɨɬɞɟɥɶɧɨɫɬɢ, ɩɪɢ�ɭɫɥɨɜɢɢ, ɱɬɨ�ɩɨɫɥɟɞɧɢɟ�ɧɟ�ɜɥɢɹɸɬ�ɨɞɢɧ�ɧɚ�ɞɪɭɝɨɣ. 

 ɗɬɨɬ�ɩɪɢɧɰɢɩ�ɨɱɟɧɶ�ɯɨɪɨɲɨ�ɫɟɛɹ�ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ�ɜ�ɬɟɨɪɢɢ�ɩɨɥɹ. Ɍɚɤ, 

ɟɫɥɢ�ɫɪɟɞɚ, ɜ�ɤɨɬɨɪɨɣ�ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�ɧɟɝɚɪɦɨɧɢɱɟɫɤɚɹ�ɜɨɥɧɚ ȗ, ɥɢɧɟɣɧɚ 

�ɫɜɨɣɫɬɜɚ�ɫɪɟɞɵ�ɧɟ�ɦɟɧɹɸɬɫɹ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɜɨɥɧɨɜɵɯ�ɜɨɡɦɭɳɟɧɢɣ), ɬɨ�ɜɫɟ 

ɷɮɮɟɤɬɵ, ɜɵɡɵɜɚɟɦɵɟ� ɷɬɨɣ� ɜɨɥɧɨɣ, ɦɨɝɭɬ� ɛɵɬɶ� ɨɩɪɟɞɟɥɟɧɵ� ɤɚɤ� ɫɭɦɦɚ 

ɷɮɮɟɤɬɨɜ, ɫɨɡɞɚɜɚɟɦɵɯ�ɤɚɠɞɨɣ�ɢɡ�ɟɟ�ɝɚɪɦɨɧɢɱɟɫɤɢɯ�ɫɨɫɬɚɜɥɹɸɳɢɯ: ȗ = ȗ1 

+  ȗ2 +…+  ȗn = ¦
n

i
i] . ȼ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɩɪɢɧɰɢɩ� ɫɭɩɟɪɩɨɡɢɰɢɢ 

ɭɬɜɟɪɠɞɚɟɬ, ɱɬɨ� ɟɫɥɢ� ɜɨɡɦɨɠɧɵ� ɨɬɞɟɥɶɧɵɟ� ɤɜɚɧɬɨɜɵɟ� ɫɨɫɬɨɹɧɢɹ 

ɦɢɤɪɨɫɢɫɬɟɦɵ�ɫ�ɜɨɥɧɨɜɵɦɢ�ɮɭɧɤɰɢɹɦɢ ȥi, ɬɨ�ɜɨɡɦɨɠɧɨ�ɢ�ɫɨɫɬɨɹɧɢɟ�ɜ�ɜɢɞɟ 

ɥɢɧɟɣɧɨɣ�ɤɨɦɛɢɧɚɰɢɢ�ɷɬɢɯ�ɮɭɧɤɰɢɣ: ȥ = C1
 ȥ1+C2

 ȥ2+…+ Cn
 ȥn=¦ \

n

i
iiC , 

ɝɞɟ ɋi – ɩɪɨɢɡɜɨɥɶɧɵɟ�ɤɨɦɩɥɟɤɫɧɵɟ�ɱɢɫɥɚ. 

ɉɪɢɧɰɢɩ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɨɛɪɚɬɧɨɣ� ɫɜɹɡɢ. ɉɪɢɧɰɢɩ� ɪɚɛɨɬɚɟɬ� ɞɥɹ 

ɨɬɤɪɵɬɵɯ� ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɫɢɫɬɟɦ� ɢ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɪɚɡɜɢɬɢɟ� ɢ� ɭɫɢɥɟɧɢɟ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɟɣ� ɢ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɟɣ, ɜɨɡɧɢɤɚɸɳɢɯ� ɜ� ɬɚɤɢɯ� ɫɢɫɬɟɦɚɯ 

ɜɫɥɟɞɫɬɜɢɟ� ɢɯ� ɩɨɫɬɨɹɧɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ. ɗɬɨ 

ɩɪɢɜɨɞɢɬ�ɜ�ɤɨɧɟɱɧɨɦ�ɫɱɟɬɟ�ɤ�ɪɚɡɪɭɲɟɧɢɸ�ɫɭɳɟɫɬɜɨɜɚɜɲɢɯ�ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɧɮɢɝɭɪɚɰɢɣ� ɜ� ɫɢɫɬɟɦɚɯ� ɢ, ɤɚɤ� ɫɥɟɞɫɬɜɢɟ, ɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɧɨɜɵɯ 

ɫɬɪɭɤɬɭɪ. 
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ɉɪɢɧɰɢɩ� ɤɨɪɪɟɥɹɰɢɣ (ɩɪɢɧɰɢɩ� Ʉɸɜɶɟ). ɉɪɢɧɰɢɩ� ɩɪɟɞɩɨɥɚɝɚɟɬ, 

ɱɬɨ�ɧɢ�ɨɞɧɚ� ɱɚɫɬɶ� ɟɞɢɧɨɣ� ɫɢɫɬɟɦɵ (ɢɥɢ� ɨɪɝɚɧɢɡɦɚ) ɧɟ�ɦɨɠɟɬ� ɢɡɦɟɧɹɬɶɫɹ 

ɛɟɡ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɢɡɦɟɧɟɧɢɣ�ɞɪɭɝɢɯ�ɱɚɫɬɟɣ. 

 Ɂɞɟɫɶ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ� ɨɛɥɚɫɬɶɸ 

ɢɫɫɥɟɞɨɜɚɧɢɣ� ɹɜɥɹɟɬɫɹ� ɨɛɥɚɫɬɶ, ɫɜɹɡɚɧɧɚɹ� ɫɨ� ɫɬɪɭɤɬɭɪɨɣ� ɦɚɬɟɪɢɢ� ɢ 

ɜɵɹɫɧɟɧɢɟɦ�ɡɚɤɨɧɨɜ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɟɟ�ɱɚɫɬɢɰ. 

ɍɠɟ� ɜ� ɨɛɨɡɪɢɦɨɣ� ɩɟɪɫɩɟɤɬɢɜɟ� ɦɨɠɧɨ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɫɨɡɞɚɧɢɟ 

ɟɞɢɧɨɝɨ� ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ� ɫ� ɨɛɳɢɦɢ� ɞɥɹ� ɧɟɝɨ� ɮɢɡɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ� ɨɫɧɨɜɚɦɢ, ɧɨ� ɩɪɢ� ɫɨɯɪɚɧɹɸɳɟɣɫɹ� ɫɩɟɰɢɮɢɤɟ� ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�ɟɝɨ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɪɚɡɞɟɥɨɜ: ɮɢɡɢɤɢ, 

ɯɢɦɢɢ, ɛɢɨɥɨɝɢɢ�ɢ�ɞɪ. 

 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. ɇɚ� ɱɟɦ� ɛɚɡɢɪɭɟɬɫɹ� ɫɨɜɪɟɦɟɧɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɩɨɫɬɪɨɟɧɢɸ� ɟɞɢɧɨɣ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ�ɬɟɨɪɢɢ? 

2. ɋɮɨɪɦɭɥɢɪɭɣɬɟ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ� ɩɪɢɧɰɢɩ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ. ȼ 

ɱɟɦ�ɡɚɤɥɸɱɚɟɬɫɹ�ɩɪɢɧɰɢɩ�ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ? 

3. Ʉɚɤ� ɤɜɚɧɬɨɜɚɹ� ɦɟɯɚɧɢɤɚ� ɨɛɴɹɫɧɹɟɬ� ɜɵɪɨɠɞɟɧɢɟ� ɩɨɧɹɬɢɹ 

©ɬɪɚɟɤɬɨɪɢɹ� ɦɢɤɪɨɱɚɫɬɢɰɵ»? Ʉɚɤɨɟ� ɧɟɪɚɜɟɧɫɬɜɨ, ɨɬɧɨɫɹɳɟɟɫɹ� ɤ 

ɫɨɨɬɧɨɲɟɧɢɹɦ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ, ɫɜɹɡɚɧɨ� ɫ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ 

ɦɢɤɪɨɨɛɴɟɤɬɚ�ɫ�ɢɡɦɟɪɢɬɟɥɶɧɵɦ�ɫɪɟɞɫɬɜɨɦ? 

4. Ʉɚɤɢɟ� ɜɟɥɢɱɢɧɵ� ɜ� ɤɜɚɧɬɨɜɨɣ� ɬɟɨɪɢɢ� ɧɚɡɵɜɚɸɬɫɹ� ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɵɦɢ? Ʉɚɤɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɨ� ɦɢɤɪɨɱɚɫɬɢɰɚɯ (ɜ� ɜɢɞɟ� ɤɚɤɢɯ� ɤɚɪɬɢɧ) 

ɪɚɡɪɟɲɚɟɬ�ɩɨɥɭɱɚɬɶ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɩɪɢɧɰɢɩ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɫɬɢ? 

5. Ⱦɥɹ� ɤɚɤɢɯ� ɱɚɫɬɢɰ� ɫɮɨɪɦɭɥɢɪɨɜɚɧ� ɩɪɢɧɰɢɩ� ɡɚɩɪɟɬɚ? Ʉɚɤɢɟ 

ɹɜɥɟɧɢɹ�ɭɞɚɥɨɫɶ�ɨɛɴɹɫɧɢɬɶ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɢɧɰɢɩɚ�ɉɚɭɥɢ? 

6. Ʉɚɤɨɣ� ɩɪɢɧɰɢɩ� ɪɟɝɭɥɢɪɭɟɬ� ɨɬɧɨɲɟɧɢɹ� ɦɟɠɞɭ� ɧɨɜɨɣ� ɢ� ɫɬɚɪɨɣ 

ɬɟɨɪɢɹɦɢ, ɤɚɤ�ɷɬɨ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ? 
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7. ɋ� ɤɚɤɨɣ� ɰɟɥɶɸ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɪɢɧɰɢɩ� ɫɢɦɦɟɬɪɢɢ�ɚɫɢɦɦɟɬɪɢɢ� ɜ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ? ɑɬɨ�ɩɨɡɜɨɥɹɸɬ�ɪɟɚɥɢɡɨɜɚɬɶ�ɚɫɢɦɦɟɬɪɢɱɧɵɟ�ɩɨɥɨɠɟɧɢɹ� ɜ 

ɩɪɨɰɟɫɫɟ� ɢɡɭɱɟɧɢɹ� ɨɛɴɟɤɬɚ, ɩɪɢ� ɜɵɹɫɧɟɧɢɢ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɩɪɢɪɨɞɧɨɝɨ 

ɹɜɥɟɧɢɹ? 

8. ɋ� ɩɨɦɨɳɶɸ� ɤɚɤɨɝɨ� ɩɪɢɧɰɢɩɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɨɥɨɠɟɧɢɟ 

�ɫɨɫɬɨɹɧɢɟ) ɪɚɜɧɨɜɟɫɢɹ� ɦɚɬɟɪɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɤɚɤ� ɨɧɨ� ɩɪɨɜɟɪɹɟɬɫɹ� ɧɚ 

ɭɫɬɨɣɱɢɜɨɫɬɶ? 

9. Ʉɚɤ�ɮɨɪɦɭɥɢɪɭɟɬɫɹ�ɨɛɨɛɳɟɧɧɵɣ�ɩɪɢɧɰɢɩ�ɫɭɩɟɪɩɨɡɢɰɢɢ? 

10. Ⱦɥɹ� ɤɚɤɢɯ� ɫɢɫɬɟɦ� ɪɚɛɨɬɚɟɬ� ɩɪɢɧɰɢɩ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɨɛɪɚɬɧɨɣ 

ɫɜɹɡɢ? 

11. Ʉɚɤɨɣ� ɩɪɢɧɰɢɩ� ɪɟɝɭɥɢɪɭɟɬ� ɜɡɚɢɦɨɨɛɭɫɥɨɜɥɟɧɧɨɫɬɶ� ɢɡɦɟɧɟɧɢɣ� ɜ 

ɪɚɡɧɵɯ�ɱɚɫɬɹɯ�ɫɥɨɠɧɵɯ�ɫɢɫɬɟɦ? 
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6. ȾɂɇȺɆɂɑȿɋɄɂȿ�ɂ�ɋɌȺɌɂɋɌɂɑȿɋɄɂȿ�ɁȺɄɈɇɈɆȿɊɇɈɋɌɂ  

ɉɈȼȿȾȿɇɂə�ɋɅɈɀɇɕɏ�ɋɂɋɌȿɆ. ɌȿɊɆɈȾɂɇȺɆɂɄȺ 

ɊȺȼɇɈȼȿɋɇɕɏ�ɂ�ɇȿɊȺȼɇɈȼȿɋɇɕɏ�ɉɊɈɐȿɋɋɈȼ 

 

6.1. Ɉɫɧɨɜɧɵɟ�ɨɩɪɟɞɟɥɟɧɢɹ, ɩɨɧɹɬɢɹ, 

ɩɪɢɧɰɢɩɵ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ 

ɋɨɜɪɟɦɟɧɧɨɟ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɬɟɪɦɨɞɢɧɚɦɢɤɭ� ɤɚɤ 

ɧɚɭɤɭ�ɨ�ɧɚɢɛɨɥɟɟ�ɨɛɳɢɯ�ɫɜɨɣɫɬɜɚɯ�ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɮɢɡɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ 

(ɦɚɤɪɨɫɢɫɬɟɦ
), ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɫɨɫɬɨɹɧɢɹɯ� ɪɚɜɧɨɜɟɫɢɹ, ɢ� ɨ� ɩɪɨɰɟɫɫɚɯ 

ɩɟɪɟɯɨɞɚ�ɦɟɠɞɭ�ɷɬɢɦɢ�ɫɨɫɬɨɹɧɢɹɦɢ. 

 Ɍɟɪɦɨɞɢɧɚɦɢɤɚ� ɩɨɫɬɪɨɟɧɚ� ɧɚ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɩɪɢɧɰɢɩɚɯ 

(ɧɚɱɚɥɚɯ), ɤɨɬɨɪɵɟ� ɹɜɥɹɸɬɫɹ� ɨɛɨɛɳɟɧɢɟɦ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɢ� ɜɵɩɨɥɧɹɸɬɫɹ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ 

ɤɨɧɤɪɟɬɧɨɣ�ɩɪɢɪɨɞɵ�ɨɛɪɚɡɭɸɳɢɯ�ɫɢɫɬɟɦɭ�ɬɟɥ. ɉɨɷɬɨɦɭ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɢ 

ɫɨɨɬɧɨɲɟɧɢɹ� ɦɟɠɞɭ� ɮɢɡɢɱɟɫɤɢɦɢ� ɜɟɥɢɱɢɧɚɦɢ, ɤɨɬɨɪɵɦɢ� ɨɩɟɪɢɪɭɟɬ 

ɬɟɪɦɨɞɢɧɚɦɢɤɚ, ɢɦɟɸɬ�ɭɧɢɜɟɪɫɚɥɶɧɵɣ�ɯɚɪɚɤɬɟɪ. 

Ɉɛɨɫɧɨɜɚɧɢɟ�ɡɚɤɨɧɨɜ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ, ɢɯ�ɫɜɹɡɶ�ɫ�ɡɚɤɨɧɚɦɢ�ɞɜɢɠɟɧɢɹ 

ɨɬɞɟɥɶɧɵɯ�ɱɚɫɬɢɰ, ɢɡ�ɤɨɬɨɪɵɯ�ɩɨɫɬɪɨɟɧɵ�ɬɟɥɚ, ɞɚɸɬɫɹ�ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 

ɮɢɡɢɤɟ (ɫ�ɩɪɢɜɥɟɱɟɧɢɟɦ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɡɚɤɨɧɨɜ�ɫɬɚɬɢɫɬɢɤɢ). 

Ɇɚɤɪɨɫɢɫɬɟɦɚ, ɜɤɥɸɱɚɸɳɚɹ� ɜ� ɫɟɛɹ� ɨɞɧɨ� ɢɥɢ� ɧɟɫɤɨɥɶɤɨ� ɬɟɥ, 

ɜɵɞɟɥɟɧɧɵɯ� ɢɡ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɫ� ɩɨɦɨɳɶɸ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɨɛɨɥɨɱɤɢ, 

ɧɚɡɵɜɚɟɬɫɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɨɣ. ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɯɚɪɚɤɬɟɪɚ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɡɚɞɚɱɢ� ɨɛɨɥɨɱɤɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɩɪɨɧɢɰɚɟɦɵɦɢ� ɢɥɢ 

ɧɟɩɪɨɧɢɰɚɟɦɵɦɢ, ɠɟɫɬɤɢɦɢ�ɢɥɢ�ɞɟɮɨɪɦɢɪɭɟɦɵɦɢ. 

Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ, ɨɛɦɟɧɢɜɚɸɳɚɹɫɹ�ɫ�ɜɧɟɲɧɟɣ�ɫɪɟɞɨɣ�ɤɚɤ 

ɷɧɟɪɝɢɟɣ, ɬɚɤ�ɢ�ɦɚɫɫɨɣ (ɜɟɳɟɫɬɜɨɦ), ɧɚɡɵɜɚɟɬɫɹ ɨɬɤɪɵɬɨɣ. 

                                                

�Ɇɚɤɪɨɫɢɫɬɟɦɵ – ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ�ɢɡ�ɛɨɥɶɲɨɝɨ�ɱɢɫɥɚ�ɱɚɫɬɢɰ�ɢ�ɢɯ�ɫɨɜɨɤɭɩɧɨɫɬɟɣ�ɜ 
ɮɨɪɦɟ�ɦɚɤɪɨɬɟɥ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɢ�ɫ�ɜɧɟɲɧɟɣ�ɫɪɟɞɨɣ�ɩɨɫɪɟɞɫɬɜɨɦ 
ɷɧɟɪɝɨɨɛɦɟɧɚ.                                                                                                                                                                                                                                                                      
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ɋɢɫɬɟɦɚ, ɨɛɦɟɧɢɜɚɸɳɚɹɫɹ� ɫ� ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ� ɬɨɥɶɤɨ� ɷɧɟɪɝɢɟɣ, 

ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɪɵɬɨɣ. 

ɋɢɫɬɟɦɚ, ɧɟ� ɨɛɦɟɧɢɜɚɸɳɚɹɫɹ� ɫ� ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ� ɧɢ� ɷɧɟɪɝɢɟɣ, ɧɢ 

ɦɚɫɫɨɣ, ɧɚɡɵɜɚɟɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɨɣ. 

ɂɡɭɱɟɧɢɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɩɪɨɜɨɞɢɬɫɹ� ɩɭɬɟɦ� ɚɧɚɥɢɡɚ� ɢɯ 

ɫɨɫɬɨɹɧɢɣ, ɤɨɬɨɪɵɟ� ɨɩɢɫɵɜɚɸɬɫɹ� ɫɨɜɨɤɭɩɧɨɫɬɶɸ� ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ 

ɜɟɥɢɱɢɧ (ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ): ɱɢɫɥɨɦ� ɱɚɫɬɢɰ� ɜ� ɫɢɫɬɟɦɟ N, 

ɨɛɴɟɦɨɦ V, ɬɟɦɩɟɪɚɬɭɪɨɣ Ɍ, ɞɚɜɥɟɧɢɟɦ ɪ�ɢ�ɞɪ. 

ɂɫɯɨɞɧɵɦ� ɩɨɥɨɠɟɧɢɟɦ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ, ɩɪɨɢɫɬɟɤɚɸɳɢɦ� ɢɡ 

ɪɟɡɭɥɶɬɚɬɨɜ� ɨɝɪɨɦɧɨɝɨ� ɱɢɫɥɚ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɹɜɥɹɟɬɫɹ� ɩɨɫɬɭɥɚɬ� ɨ 

ɫɭɳɟɫɬɜɨɜɚɧɢɢ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ �ɬɚɤ� ɧɚɡɵɜɚɟɦɨɟ ɧɭɥɟɜɨɟ 

ɧɚɱɚɥɨ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ). 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. ȼɫɹɤɚɹ�ɢɡɨɥɢɪɨɜɚɧɧɚɹ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�ɩɨ 

ɢɫɬɟɱɟɧɢɢ� ɤɨɧɟɱɧɨɝɨ� ɩɪɨɦɟɠɭɬɤɚ� ɜɪɟɦɟɧɢ� ɩɟɪɟɯɨɞɢɬ� ɜ� ɫɨɫɬɨɹɧɢɟ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ, ɜ� ɤɨɬɨɪɨɦ�ɟɟ�ɦɚɤɪɨɩɚɪɚɦɟɬɪɵ ( ɪ, V, T� ɢ�ɞɪ.)  

ɨɫɬɚɸɬɫɹ�ɜɩɨɥɧɟ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɢ�ɧɟɢɡɦɟɧɧɵɦɢ�ɫɤɨɥɶ�ɭɝɨɞɧɨ�ɞɨɥɝɨ. ɋɚɦɭ�ɟɟ�ɜ 

ɷɬɨɦ�ɫɥɭɱɚɟ�ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ ɪɚɜɧɨɜɟɫɧɨɣ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɨɣ. 

ȼɪɟɦɹ� ɩɟɪɟɯɨɞɚ� ɫɢɫɬɟɦɵ� ɜ� ɪɚɜɧɨɜɟɫɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɡɚɜɢɫɢɬ� ɨɬ 

ɩɪɢɪɨɞɵ�ɟɟ�ɜɟɳɟɫɬɜɚ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɱɚɫɬɢɰ, ɚ�ɬɚɤɠɟ�ɯɚɪɚɤɬɟɪɚ�ɢɫɯɨɞɧɨɝɨ 

ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ. ɋɨɫɬɨɹɧɢɟ� ɪɚɜɧɨɜɟɫɢɹ� ɭ� ɫɢɫɬɟɦɵ� ɦɨɠɧɨ 

ɢɡɦɟɧɢɬɶ, ɬɨɥɶɤɨ� ɜɨɡɞɟɣɫɬɜɭɹ� ɧɚ� ɧɟɟ� ɢɡɜɧɟ, ɬ. ɟ. ɧɚɪɭɲɚɹ� ɟɟ 

ɢɡɨɥɢɪɨɜɚɧɧɨɫɬɶ�ɢ�ɧɚɤɥɚɞɵɜɚɹ�ɬɭ�ɢɥɢ�ɢɧɭɸ�ɫɜɹɡɶ�ɫ�ɜɧɟɲɧɟɣ�ɫɪɟɞɨɣ. 

Ɍɟɪɦɨɞɢɧɚɦɢɤɚ� ɢɡɭɱɚɟɬ� ɪɚɜɧɨɜɟɫɧɵɟ� ɫɨɫɬɨɹɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɩɨ 

ɫɨɫɬɚɜɭ�ɢ�ɫɬɪɭɤɬɭɪɟ�ɨɛɴɟɤɬɨɜ. 

Ƚɨɦɨɝɟɧɧɵɟ �ɨɞɧɨɪɨɞɧɵɟ) ɫɢɫɬɟɦɵ� ɜ� ɨɬɫɭɬɫɬɜɢɟ� ɜɧɟɲɧɢɯ� ɩɨɥɟɣ 

�ɧɚɩɪɢɦɟɪ, ɩɨɥɹ� ɫɢɥ� ɬɹɠɟɫɬɢ) ɩɨɥɧɨɫɬɶɸ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɡɚɞɚɧɢɟɦ 

ɥɸɛɵɯ�ɞɜɭɯ�ɢɡ� ɬɪɟɯ�ɩɚɪɚɦɟɬɪɨɜ ɪ,  V,  T.�ɋɜɹɡɶ�ɦɟɠɞɭ�ɷɬɢɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ 

ɞɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɢɫɬɟɦɵ� ɡɚɞɚɟɬɫɹ� ɭɪɚɜɧɟɧɢɟɦ� ɫɨɫɬɨɹɧɢɹ, ɬ. ɟ. 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɡɚɜɢɫɢɦɨɫɬɶɸ F( p, V, T) = const. ɉɪɢɦɟɪɨɦ�ɪɚɜɧɨɜɟɫɧɨɣ 
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ɝɨɦɨɝɟɧɧɨɣ� ɫɢɫɬɟɦɵ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ� ɝɚɡ� ɢɥɢ� ɠɢɞɤɨɫɬɶ, ɫɨɫɬɨɹɳɢɟ� ɢɡ 

ɯɢɦɢɱɟɫɤɢ� ɢɧɟɪɬɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ� ɪɚɜɧɨɦɟɪɧɨ� ɩɟɪɟɦɟɲɚɧɵ� ɩɨ 

ɜɫɟɦɭ�ɨɝɪɚɧɢɱɟɧɧɨɦɭ�ɢɡɨɥɢɪɭɸɳɢɦɢ�ɫɬɟɧɤɚɦɢ�ɨɛɴɟɦɭ. 

Ƚɟɬɟɪɨɝɟɧɧɵɟ� ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɮɢɡɢɱɟɫɤɢ 

ɧɟɨɞɧɨɪɨɞɧɵɟ� ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ� ɢɡ� ɧɟɫɤɨɥɶɤɢɯ� ɨɞɧɨɪɨɞɧɵɯ� ɱɚɫɬɟɣ, ɧɚ 

ɝɪɚɧɢɰɚɯ� ɤɨɬɨɪɵɯ� ɫɤɚɱɤɨɨɛɪɚɡɧɨ� ɢɡɦɟɧɹɸɬɫɹ� ɫɜɨɣɫɬɜɚ� ɫɢɫɬɟɦ. ȼ� ɫɨɫɬɚɜ 

ɝɟɬɟɪɨɝɟɧɧɵɯ� ɫɢɫɬɟɦ� ɦɨɝɭɬ� ɜɯɨɞɢɬɶ� ɬɟɥɚ, ɧɚɯɨɞɹɳɢɟɫɹ� ɜ� ɪɚɡɧɵɯ 

ɚɝɪɟɝɚɬɧɵɯ� ɫɨɫɬɨɹɧɢɹɯ (ɬɜɟɪɞɨɟ� ɬɟɥɨ, ɠɢɞɤɨɫɬɶ, ɝɚɡ, ɩɥɚɡɦɚ). ȿɫɥɢ� ɩɪɢ 

ɷɬɨɦ� ɬɟɥɚ (ɨɬɞɟɥɶɧɵɟ� ɱɚɫɬɢ� ɫɢɫɬɟɦɵ) ɫɨɩɪɢɤɚɫɚɸɬɫɹ� ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ� ɢ 

ɧɚɯɨɞɹɬɫɹ�ɜ�ɪɚɜɧɨɜɟɫɢɢ�ɨɞɧɨ�ɫ�ɞɪɭɝɢɦ (ɧɚɩɪɢɦɟɪ, ɜɨɞɚ�ɢ�ɜɨɞɹɧɨɣ�ɩɚɪ), ɬɨ 

ɝɨɜɨɪɹɬ, ɱɬɨ� ɜɟɳɟɫɬɜɨ� ɜ� ɫɢɫɬɟɦɟ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɪɚɡɧɵɯ ɮɚɡɚɯ. ɉɨɧɹɬɢɟ 

©ɮɚɡɚ» – ɛɨɥɟɟ� ɭɧɢɜɟɪɫɚɥɶɧɨɟ, ɱɟɦ� ɩɨɧɹɬɢɟ «ɚɝɪɟɝɚɬɧɨɟ� ɫɨɫɬɨɹɧɢɟ», ɬɚɤ 

ɤɚɤ� ɦɨɠɟɬ� ɨɩɪɟɞɟɥɹɬɶ� ɪɚɡɥɢɱɧɵɟ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɦɨɞɢɮɢɤɚɰɢɢ, 

ɧɚɛɥɸɞɚɟɦɵɟ� ɜ� ɬɜɟɪɞɨɦ� ɪɚɫɬɜɨɪɟ� ɨɞɧɨɝɨ� ɜɟɳɟɫɬɜɚ (ɧɚɩɪɢɦɟɪ, ɫɟɪɨɟ� ɢ 

ɛɟɥɨɟ�ɨɥɨɜɨ). ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɜ�ɝɟɬɟɪɨɝɟɧɧɵɯ�ɫɢɫɬɟɦɚɯ�ɦɨɝɭɬ�ɧɚɯɨɞɢɬɶɫɹ 

ɤɚɤ� ɪɚɡɧɵɟ� ɮɚɡɵ� ɨɞɧɨɝɨ� ɜɟɳɟɫɬɜɚ (ɜɨɞɚ� ɢ� ɜɨɞɹɧɨɣ� ɩɚɪ), ɬɚɤ� ɢ� ɪɚɡɧɵɟ 

ɜɟɳɟɫɬɜɚ (ɜɨɞɚ� ɢ� ɜɨɡɞɭɯ� ɧɚɞ� ɟɟ� ɩɨɜɟɪɯɧɨɫɬɶɸ). Ⱦɥɹ� ɩɨɥɧɨɝɨ� ɨɩɢɫɚɧɢɹ 

ɫɨɫɬɨɹɧɢɹ� ɝɟɬɟɪɨɝɟɧɧɵɯ� ɫɢɫɬɟɦ� ɩɪɢɯɨɞɢɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɧɟ� ɬɨɥɶɤɨ 

ɩɚɪɚɦɟɬɪɵ p,  V,  T, ɧɨ� ɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɜɟɥɢɱɢɧɵ, ɧɚɩɪɢɦɟɪ 

ɤɨɧɰɟɧɬɪɚɰɢɸ, ɧɚɩɪɹɠɟɧɧɨɫɬɶ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɩɨɥɹ�ɢ�ɞɪ. 

Ȼɟɫɤɨɧɟɱɧɨ� ɦɟɞɥɟɧɧɵɣ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ� ɩɪɨɰɟɫɫ, ɫɨɫɬɨɹɳɢɣ� ɢɡ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɪɚɜɧɨɜɟɫɧɵɯ� ɫɨɫɬɨɹɧɢɣ, ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ 

ɪɚɜɧɨɜɟɫɧɵɦ ɢɥɢ ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢɦ. ɋɚɦ�ɩɪɨɰɟɫɫ�ɩɟɪɟɯɨɞɚ�ɨɬ�ɫɨɫɬɨɹɧɢɹ�ɤ 

ɫɨɫɬɨɹɧɢɸ� ɦɨɠɟɬ� ɩɪɨɢɫɯɨɞɢɬɶ� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� ɜɧɟɲɧɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ. 

 Ɋɚɜɧɨɜɟɫɧɵɟ� ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ� ɜ� ɢɡɨɬɪɨɩɧɵɯ� ɫɢɫɬɟɦɚɯ, 

ɹɜɥɹɸɬɫɹ ɨɛɪɚɬɢɦɵɦɢ, ɬ. ɟ. ɨɧɢ� ɦɨɝɭɬ� ɫɨɜɟɪɲɚɬɶɫɹ� ɜ� ɨɛɪɚɬɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ� ɢ� ɩɪɢ� ɷɬɨɦ� ɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ� ɧɟ� ɩɪɨɢɡɨɣɞɟɬ� ɧɢɤɚɤɢɯ 

ɢɡɦɟɧɟɧɢɣ. 
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Ɋɚɜɧɨɜɟɫɧɚɹ� ɬɟɪɦɨɞɢɧɚɦɢɤɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɩɨɥɧɨɟ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 

ɨɩɢɫɚɧɢɟ� ɢɦɟɧɧɨ� ɨɛɪɚɬɢɦɵɯ� ɩɪɨɰɟɫɫɨɜ, ɚ� ɞɥɹ� ɧɟɨɛɪɚɬɢɦɵɯ – 

ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɥɢɲɶ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɧɟɪɚɜɟɧɫɬɜɚ� ɢ� ɭɤɚɡɵɜɚɟɬ� ɧɚɩɪɚɜɥɟɧɢɹ 

ɩɪɨɬɟɤɚɧɢɹ. 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɩɟɪɟɯɨɞ�ɫɢɫɬɟɦɵ�ɢɡ�ɨɞɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜ 

ɞɪɭɝɨɟ (ɛɥɢɡɤɨɟ� ɫɨɫɬɨɹɧɢɟ) ɫɜɹɡɚɧ� ɫ� ɩɟɪɟɞɚɱɟɣ� ɫɢɫɬɟɦɟ� ɷɥɟɦɟɧɬɚɪɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ� ɬɟɩɥɨɬɵ� įQ, ɤɨɬɨɪɨɟ� ɢɞɟɬ� ɧɚ� ɷɥɟɦɟɧɬɚɪɧɨɟ� ɩɪɢɪɚɳɟɧɢɟ� ɜɧɭɬɪɟɧɧɟɣ 

ɷɧɟɪɝɢɢ� ɫɢɫɬɟɦɵ dU� ɢ� ɫɨɜɟɪɲɟɧɢɟ� ɫɢɫɬɟɦɨɣ� ɷɥɟɦɟɧɬɚɪɧɨɣ� ɪɚɛɨɬɵ� įȺ ɧɚɞ 

ɜɧɟɲɧɢɦɢ�ɬɟɥɚɦɢ. 

ɋɤɚɡɚɧɧɨɟ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɮɨɪɦɭɥɢɪɨɜɨɤ ɩɟɪɜɨɝɨ� ɧɚɱɚɥɚ 

ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɢ�ɚɧɚɥɢɬɢɱɟɫɤɢ�ɜɵɪɚɠɚɟɬɫɹ�ɭɪɚɜɧɟɧɢɟɦ  įQ = dU + įA. 

ɉɟɪɜɨɟ� ɧɚɱɚɥɨ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɨɬɪɚɠɚɟɬ� ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɷɧɟɪɝɢɢ 

ɞɥɹ� ɫɢɫɬɟɦ, ɜ� ɤɨɬɨɪɵɯ� ɫɭɳɟɫɬɜɟɧɧɭɸ� ɪɨɥɶ� ɢɝɪɚɸɬ� ɬɟɩɥɨɜɵɟ� ɩɪɨɰɟɫɫɵ. 

ɉɪɢɱɟɦ� ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ� ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ� ɬɟɩɥɨɬɵ� ɢ� ɪɚɛɨɬɵ, ɜɯɨɞɹɳɢɯ� ɜ 

ɜɵɪɚɠɟɧɢɟ� ɷɬɨɝɨ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ� ɧɚɱɚɥɚ, ɛɵɥɚ� ɭɫɬɚɧɨɜɥɟɧɚ� ɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɞɨɤɚɡɚɧɚ� ɟɳɟ� ɜ 1840-ɯ� ɝɨɞɚɯ� ɘ. Ɇɚɣɟɪɨɦ� ɢ� Ⱦɠ. 

Ⱦɠɨɭɥɟɦ (ɜ�ɢɯ�ɪɚɛɨɬɚɯ�ɛɵɥ�ɨɩɪɟɞɟɥɟɧ�ɦɟɯɚɧɢɱɟɫɤɢɣ�ɷɤɜɢɜɚɥɟɧɬ�ɬɟɩɥɨɬɵ – 

4,185 Ⱦɠ�ɤɚɥ). 

 ɉɟɪɜɨɟ� ɧɚɱɚɥɨ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɜɪɨɞɟ� ɧɟ� ɢɫɤɥɸɱɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ 

ɫɨɡɞɚɧɢɹ� ɬɟɩɥɨɜɨɣ� ɦɚɲɢɧɵ� ɰɢɤɥɢɱɟɫɤɨɝɨ� ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɚɹ� ɛɵɥɚ� ɛɵ 

ɫɩɨɫɨɛɧɚ� ɩɪɟɜɪɚɳɚɬɶ� ɜ�ɩɨɥɟɡɧɭɸ�ɪɚɛɨɬɭ�ɩɪɚɤɬɢɱɟɫɤɢ� ɜɫɸ�ɩɨɞɜɨɞɢɦɭɸ�ɤ 

ɧɟɣ� ɬɟɩɥɨɬɭ. Ɉɞɧɚɤɨ� ɜɟɫɶ� ɨɩɵɬ� ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ� ɬɟɩɥɨɜɵɯ� ɦɚɲɢɧ, 

ɢɦɟɜɲɢɣɫɹ� ɭɠɟ� ɤ� ɧɚɱɚɥɭ XIX ɜ., ɭɤɚɡɵɜɚɥ� ɧɚ� ɬɨ, ɱɬɨ� ɢɯ� ɄɉȾ� ɜɫɟɝɞɚ 

ɦɟɧɶɲɟ�ɟɞɢɧɢɰɵ. 

 ɉɟɪɜɵɦ� ɷɬɨ� ɩɨɤɚɡɚɥ� ɜ 1824 ɝ. ɮɪɚɧɰɭɡɫɤɢɣ� ɢɧɠɟɧɟɪ� ɋ. Ʉɚɪɧɨ� ɜ 

ɪɚɛɨɬɟ «Ɋɚɡɦɵɲɥɟɧɢɹ� ɨ� ɞɜɢɠɭɳɟɣ� ɫɢɥɟ� ɨɝɧɹ� ɢ� ɨ� ɦɚɲɢɧɚɯ, ɫɩɨɫɨɛɧɵɯ 

ɪɚɡɜɢɜɚɬɶ� ɷɬɭ� ɫɢɥɭ»: ɬɟɩɥɨɜɚɹ� ɦɚɲɢɧɚ� ɞɨɥɠɧɚ� ɨɛɹɡɚɬɟɥɶɧɨ� ɫɨɞɟɪɠɚɬɶ 

ɩɨɦɢɦɨ� ɧɚɝɪɟɜɚɬɟɥɹ� ɢ� ɪɚɛɨɱɟɝɨ� ɬɟɥɚ� ɬɚɤɠɟ� ɯɨɥɨɞɢɥɶɧɢɤ. ɉɪɢɱɟɦ� ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɰɢɤɥɢɱɟɫɤɨɣ�ɪɚɛɨɬɵ�ɦɚɲɢɧɵ�ɬɟɦɩɟɪɚɬɭɪɚ�ɯɨɥɨɞɢɥɶɧɢɤɚ Ɍɯ 
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ɞɨɥɠɧɚ�ɛɵɬɶ�ɦɟɧɶɲɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚɝɪɟɜɚɬɟɥɹ Ɍɧ, ɚ�ɄɉȾ�ɞɚɠɟ�ɢɞɟɚɥɶɧɨɝɨ, 

ɨɛɪɚɬɢɦɨɝɨ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɰɢɤɥɚ (ɰɢɤɥɚ�Ʉɚɪɧɨ) ɞɨɥɠɟɧ�ɩɨɞɱɢɧɹɬɶɫɹ 

ɫɨɨɬɧɨɲɟɧɢɸ�Ș = 1 – Ɍɯ / Ɍɧ < 1. 

 Ɂɚɬɟɦ� Ɋ. Ʉɥɚɭɡɢɭɫ� ɜ 1850 ɝ. ɨɛɨɛɳɚɟɬ� ɜɵɜɨɞɵ� ɋ. Ʉɚɪɧɨ� ɧɚ 

ɩɪɨɢɡɜɨɥɶɧɵɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ� ɜ� ɩɪɢɪɨɞɟ, ɜ 

ɜɢɞɟ�ɨɱɟɧɶ�ɜɚɠɧɨɝɨ�ɡɚɤɥɸɱɟɧɢɹ. 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. ɇɟɜɨɡɦɨɠɟɧ�ɩɪɨɰɟɫɫ, ɩɪɢ�ɤɨɬɨɪɨɦ�ɬɟɩɥɨɬɚ�ɩɟɪɟɯɨɞɢɥɚ 

ɛɵ�ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ�ɨɬ�ɬɟɥ�ɦɟɧɟɟ�ɧɚɝɪɟɬɵɯ�ɤ�ɬɟɥɚɦ�ɛɨɥɟɟ�ɧɚɝɪɟɬɵɦ. 

ɗɬɨ� ɜɵɫɤɚɡɵɜɚɧɢɟ� ɩɪɢɧɹɬɨ� ɫɱɢɬɚɬɶ� ɨɞɧɨɣ� ɢɡ� ɩɟɪɜɵɯ�ɮɨɪɦɭɥɢɪɨɜɨɤ 

ɜɬɨɪɨɝɨ�ɧɚɱɚɥɚ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 

ȼ 1851 ɝ. ɍ. Ɍɨɦɫɨɧ (ɥɨɪɞ� Ʉɟɥɶɜɢɧ) ɩɪɟɞɥɨɠɢɥ� ɟɳɟ� ɨɞɧɨ 

ɨɩɪɟɞɟɥɟɧɢɟ� ɷɬɨɝɨ� ɡɚɤɨɧɚ: ɧɟɜɨɡɦɨɠɧɨ� ɩɨɫɬɪɨɢɬɶ� ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɞɟɣɫɬɜɭɸɳɭɸ� ɬɟɩɥɨɜɭɸ� ɦɚɲɢɧɭ, ɜɫɹ� ɮɭɧɤɰɢɹ� ɤɨɬɨɪɨɣ� ɫɜɨɞɢɥɚɫɶ� ɛɵ� ɤ 

ɫɨɜɟɪɲɟɧɢɸ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɪɚɛɨɬɵ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ� ɨɯɥɚɠɞɟɧɢɸ 

ɬɟɩɥɨɜɨɝɨ� ɪɟɡɟɪɜɭɚɪɚ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɢɫɤɥɸɱɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɬɛɨɪɚ 

ɧɟɤɨɬɨɪɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɬɟɩɥɨɬɵ� ɨɬ� ɪɟɡɟɪɜɭɚɪɚ� ɢ� ɩɪɟɜɪɚɳɟɧɢɟ� ɟɝɨ 

ɩɨɥɧɨɫɬɶɸ�ɜ�ɩɨɥɟɡɧɭɸ�ɪɚɛɨɬɭ. 

 

6.2. ɗɧɬɪɨɩɢɹ�ɤɚɤ�ɦɟɪɚ�ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ�ɫɨɫɬɨɹɧɢɣ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɫɦɵɫɥ�ɜɬɨɪɨɝɨ�ɧɚɱɚɥɚ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ 

 ɉɨɧɹɬɢɟ ɷɧɬɪɨɩɢɢ ɤɚɤ�ɮɭɧɤɰɢɢ�ɫɨɫɬɨɹɧɢɹ ɛɵɥɨ�ɜɩɟɪɜɵɟ�ɜɜɟɞɟɧɨ  Ɋ. 

Ʉɥɚɭɡɢɭɫɨɦ� ɜ 1876 ɝ. ɩɪɢ� ɪɚɫɫɦɨɬɪɟɧɢɢ� ɨɛɪɚɬɢɦɵɯ� ɩɪɨɰɟɫɫɨɜ� ɢ 

ɜɵɪɚɠɚɥɨɫɶ� ɱɟɪɟɡ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɞɢɮɮɟɪɟɧɰɢɚɥ dS = įQ  /  T, ɝɞɟ 

ɨɬɧɨɲɟɧɢɟ�ɫɩɪɚɜɚ – ɩɪɢɜɟɞɟɧɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɬɟɩɥɨɬɵ. ɉɨɫɥɟ�ɷɬɨɝɨ�ɜɬɨɪɨɟ 

ɧɚɱɚɥɨ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ�ɩɪɢɨɛɪɟɥɨ�ɟɳɟ�ɨɞɧɨ�ɜɚɠɧɨɟ�ɡɜɭɱɚɧɢɟ: ɜ�ɪɟɚɥɶɧɵɯ 

�ɧɟɨɛɪɚɬɢɦɵɯ) ɚɞɢɚɛɚɬɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɚɯ dS � 0, ɬ. ɟ. ɷɧɬɪɨɩɢɹ� ɜ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɟ� ɧɟ� ɭɛɵɜɚɟɬ, ɞɨɫɬɢɝɚɹ� ɦɚɤɫɢɦɭɦɚ� ɜ� ɫɨɫɬɨɹɧɢɢ 

ɪɚɜɧɨɜɟɫɢɹ. 
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 ɑɚɫɬɨ� ɝɨɜɨɪɹɬ, ɱɬɨ� ɷɧɬɪɨɩɢɹ� ɹɜɥɹɟɬɫɹ� ɦɟɪɨɣ� ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ 

ɫɨɫɬɨɹɧɢɹ: ɱɟɦ�ɜɵɲɟ�ɡɧɚɱɟɧɢɟ S�ɞɥɹ�ɞɚɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ, ɬɟɦ�ɷɬɨ�ɫɨɫɬɨɹɧɢɟ 

ɛɥɢɠɟ�ɤ�ɪɚɜɧɨɜɟɫɧɨɦɭ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɡɚɤɨɧ� ɜɨɡɪɚɫɬɚɧɢɹ� ɷɧɬɪɨɩɢɢ� ɜ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɟ� ɨɩɪɟɞɟɥɹɟɬ� ɧɚɩɪɚɜɥɟɧɢɹ� ɬɟɩɥɨɜɵɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɭɫɬɚɧɚɜɥɢɜɚɟɬ 

ɧɚɥɢɱɢɟ� ɜ� ɩɪɢɪɨɞɟ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ� ɚɫɢɦɦɟɬɪɢɢ (ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɫɬɶ 

ɜɫɟɯ�ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ). 

 Ʉɚɡɚɥɨɫɶ� ɛɵ, ɱɬɨ� ɜ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɟ� ɜɨɡɦɨɠɧɵ� ɥɸɛɵɟ 

ɩɪɨɰɟɫɫɵ, ɜ� ɯɨɞɟ� ɤɨɬɨɪɵɯ� ɫɨɯɪɚɧɹɟɬɫɹ� ɜɧɭɬɪɟɧɧɹɹ� ɷɧɟɪɝɢɹ� ɫɢɫɬɟɦɵ, 

ɨɞɧɚɤɨ� ɷɬɨ� ɧɟ� ɬɚɤ. Ⱦɟɥɨ� ɜ� ɬɨɦ, ɱɬɨ� ɪɚɡɥɢɱɧɵɟ� ɫɨɫɬɨɹɧɢɹ, ɨɬɜɟɱɚɸɳɢɟ 

ɨɞɧɨɣ�ɢ�ɬɨɣ�ɠɟ�ɷɧɟɪɝɢɢ, ɨɛɥɚɞɚɸɬ�ɪɚɡɧɨɣ�ɜɟɪɨɹɬɧɨɫɬɶɸ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ 

ɢɡɨɥɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɛɭɞɟɬ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ� ɩɟɪɟɯɨɞɢɬɶ� ɢɡ� ɦɟɧɟɟ 

ɜɟɪɨɹɬɧɵɯ�ɜ�ɛɨɥɟɟ�ɜɟɪɨɹɬɧɵɟ�ɫɨɫɬɨɹɧɢɹ�ɥɢɛɨ�ɩɪɟɛɵɜɚɬɶ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɜ�ɫɨɫɬɨɹɧɢɢ�ɫ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɜɟɪɨɹɬɧɨɫɬɶɸ. 

ɉɪɢɦɟɪ 6.1. ɉɪɨɰɟɫɫ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɝɚɡɚ. 

ɉɭɫɬɶ� ɜ� ɨɞɧɨɣ� ɢɡ� ɩɨɥɨɜɢɧ� ɪɚɡɞɟɥɟɧɧɨɝɨ� ɩɟɪɟɝɨɪɨɞɤɨɣ� ɫɨɫɭɞɚ 

ɧɚɯɨɞɢɬɫɹ� ɝɚɡ, ɚ� ɜ� ɞɪɭɝɨɣ – ɜɚɤɭɭɦ. ȿɫɥɢ� ɭɛɪɚɬɶ� ɩɟɪɟɝɨɪɨɞɤɭ, ɝɚɡ 

ɪɚɫɩɪɨɫɬɪɚɧɢɬɫɹ�ɧɚ�ɜɟɫɶ�ɨɛɴɟɦ. Ɉɛɪɚɬɧɵɣ�ɩɪɨɰɟɫɫ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɤɨɬɨɪɨɝɨ�ɝɚɡ 

ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ�ɫɨɛɪɚɥɫɹ�ɛɵ�ɜ�ɨɞɧɨɣ�ɢɡ�ɩɨɥɨɜɢɧ�ɫɨɫɭɞɚ, ɧɟɜɨɡɦɨɠɟɧ. ɗɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ� ɬɟɦ, ɱɬɨ� ɜɟɪɨɹɬɧɨɫɬɶ� ɫɨɫɬɨɹɧɢɹ, ɩɪɢ� ɤɨɬɨɪɨɦ� ɦɨɥɟɤɭɥɵ� ɝɚɡɚ 

ɪɚɫɩɪɟɞɟɥɟɧɵ� ɩɨɪɨɜɧɭ� ɦɟɠɞɭ� ɱɚɫɬɹɦɢ� ɫɨɫɭɞɚ, ɨɱɟɧɶ� ɜɟɥɢɤɚ, ɚ� ɜɟɪɨɹɬɧɨɫɬɶ 

ɢɯ� ɫɜɨɛɨɞɧɨɝɨ� ɧɚɯɨɠɞɟɧɢɹ� ɜ� ɨɞɧɨɣ� ɩɨɥɨɜɢɧɟ� ɫɨɫɭɞɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɪɚɜɧɚ 

ɧɭɥɸ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɬɨɛɵ�ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ�ɩɪɨɰɟɫɫɵ�ɦɨɝɭɬ�ɩɪɨɬɟɤɚɬɶ�ɜ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɟ, ɧɭɠɧɨ� ɡɧɚɬɶ� ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɡɥɢɱɧɵɯ� ɫɨɫɬɨɹɧɢɣ 

ɷɬɨɣ�ɫɢɫɬɟɦɵ. 

ɋɨɫɬɨɹɧɢɟ� ɦɚɤɪɨɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ 

ɡɚɞɚɧɢɟɦ�ɬɚɤɢɯ�ɦɚɤɪɨɩɚɪɚɦɟɬɪɨɜ�ɤɚɤ�ɨɛɴɟɦ, ɞɚɜɥɟɧɢɟ, ɬɟɦɩɟɪɚɬɭɪɚ�ɢ�ɬ. ɩ., 

ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ ɦɚɤɪɨɫɨɫɬɨɹɧɢɟɦ. 
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ȿɫɥɢ� ɭɞɚɟɬɫɹ� ɱɟɪɟɡ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ� ɨɩɢɫɚɬɶ� ɫɨɫɬɨɹɧɢɹ� ɜɫɟɯ� ɦɨɥɟɤɭɥ (ɱɚɫɬɢɰ� ɫɢɫɬɟɦɵ), ɬɨ� ɜ� ɷɬɨɦ 

ɫɥɭɱɚɟ�ɝɨɜɨɪɹɬ�ɨ�ɡɚɞɚɧɢɢ ɦɢɤɪɨɫɨɫɬɨɹɧɢɹ ɜɫɟɣ�ɫɢɫɬɟɦɵ. 

Ʌɸɛɨɟ�ɦɚɤɪɨɫɨɫɬɨɹɧɢɟ�ɫɢɫɬɟɦɵ�ɦɨɠɟɬ� ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɪɚɡɧɵɦɢ 

ɫɩɨɫɨɛɚɦɢ� ɢɥɢ, ɢɧɚɱɟ� ɝɨɜɨɪɹ, ɪɟɚɥɢɡɨɜɚɧɨ� ɱɟɪɟɡ� ɪɚɡɧɵɟ�ɦɢɤɪɨɫɨɫɬɨɹɧɢɹ. 

Ɍɚɤ, ɫɨɫɬɨɹɧɢɸ� ɪɚɜɧɨɜɟɫɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɨɬɜɟɱɚɟɬ� ɨɞɧɨ� ɤɨɧɤɪɟɬɧɨɟ 

ɦɚɤɪɨɫɨɫɬɨɹɧɢɟ, ɚ�ɦɢɤɪɨɫɨɫɬɨɹɧɢɹ�ɩɪɢ�ɷɬɨɦ�ɦɨɝɭɬ�ɢɡɦɟɧɹɬɶɫɹ. 

Ɉɛɳɟɟ� ɱɢɫɥɨ� ɪɚɡɥɢɱɧɵɯ� ɦɢɤɪɨɫɨɫɬɨɹɧɢɣ� ɫɢɫɬɟɦɵ, ɩɨɫɪɟɞɫɬɜɨɦ 

ɤɨɬɨɪɵɯ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɞɚɧɧɨɟ� ɦɚɤɪɨɫɨɫɬɨɹɧɢɟ, ɧɚɡɵɜɚɟɬɫɹ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɜɟɫɨɦ�ɦɚɤɪɨɫɨɫɬɨɹɧɢɹ�ɢ�ɨɛɨɡɧɚɱɚɟɬɫɹ W. 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɜɟɫ� ɨɛɵɱɧɨ� ɜɵɪɚɠɚɟɬɫɹ� ɨɝɪɨɦɧɵɦɢ� ɱɢɫɥɚɦɢ. 

ɇɚɩɪɢɦɟɪ, ɞɥɹ 1 ɦɨɥɶ�ɤɢɫɥɨɪɨɞɚ�ɩɪɢ�ɫɬɚɧɞɚɪɬɧɵɯ�ɭɫɥɨɜɢɹɯ W  � 1024. 

ȼ�ɨɫɧɨɜɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɮɢɡɢɤɢ� ɥɟɠɢɬ� ɝɢɩɨɬɟɡɚ, ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɣ 

ɜɫɟ� ɦɢɤɪɨɫɨɫɬɨɹɧɢɹ� ɞɚɧɧɨɣ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɪɚɜɧɨɜɟɪɨɹɬɧɵ. 

Ɉɬɫɸɞɚ� ɫɥɟɞɭɟɬ, ɱɬɨ� ɜɟɪɨɹɬɧɨɫɬɶ� ɦɚɤɪɨɫɨɫɬɨɹɧɢɹ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ� ɟɝɨ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɦɭ�ɜɟɫɭ W. 

Ɉɩɟɪɢɪɨɜɚɬɶ� ɜ� ɩɪɨɰɟɫɫɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɟɪɨɹɬɧɨɫɬɢ� ɫɨɫɬɨɹɧɢɹ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɜɟɫɨɦ�ɤɪɚɣɧɟ� ɬɪɭɞɧɨ�ɧɟ�ɬɨɥɶɤɨ�ɩɨɬɨɦɭ, ɱɬɨ�ɷɬɚ� ɜɟɥɢɱɢɧɚ 

ɩɪɢɧɢɦɚɟɬ� ɛɨɥɶɲɢɟ� ɡɧɚɱɟɧɢɹ, ɧɨ� ɢ� ɩɨɬɨɦɭ, ɱɬɨ� ɨɧɚ� ɧɟ� ɹɜɥɹɟɬɫɹ 

ɚɞɞɢɬɢɜɧɨɣ� ɜɟɥɢɱɢɧɨɣ. ɇɚ� ɩɪɚɤɬɢɤɟ� ɢɫɩɨɥɶɡɭɸɬ� ɥɨɝɚɪɢɮɦ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ�ɜɟɫɚ ln W, ɤɨɬɨɪɵɣ�ɭɠɟ�ɨɛɥɚɞɚɟɬ�ɚɞɞɢɬɢɜɧɵɦ�ɫɜɨɣɫɬɜɨɦ. 

Ɍɚɤ, ɟɫɥɢ� ɦɚɤɪɨɫɢɫɬɟɦɚ� ɫɨɫɬɨɢɬ� ɢɡ� ɞɜɭɯ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ� ɩɨɞɫɢɫɬɟɦ, ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɫɨɫɬɨɹɧɢɹɯ� ɫɨ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ� ɜɟɫɚɦɢ W1� ɢ W2� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɨ� ɞɥɹ� ɜɫɟɣ� ɫɢɫɬɟɦɵ 

ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ: ln W = ln W1 + ln W2. 

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɜ� ɤɚɱɟɫɬɜɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɜɟɪɨɹɬɧɨɫɬɢ� ɫɨɫɬɨɹɧɢɹ 

ɫɢɫɬɟɦɵ� ɩɪɢɧɢɦɚɸɬ� ɜɟɥɢɱɢɧɭ� ı = ln W, ɤɨɬɨɪɭɸ� ɧɚɡɵɜɚɸɬ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɷɧɬɪɨɩɢɟɣ� ɢɥɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɜɟɪɨɹɬɧɨɫɬɶɸ. ȼ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɮɢɡɢɤɟ� ɞɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ� ɜ� ɯɨɞɟ� ɨɛɪɚɬɢɦɨɝɨ� ɩɪɨɰɟɫɫɚ 
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ɩɟɪɟɞɚɱɢ� ɫɢɫɬɟɦɟ� ɤɨɥɢɱɟɫɬɜɚ� ɬɟɩɥɨɬɵ� įQ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ Ɍ� ɷɧɬɪɨɩɢɹ V 

ɩɨɥɭɱɚɟɬ� ɷɥɟɦɟɧɬɚɪɧɨɟ� ɩɪɢɪɚɳɟɧɢɟ dı = įQ / (k.T) (ɡɞɟɫɶ� ɢ� ɞɚɥɟɟ k – 

ɩɨɫɬɨɹɧɧɚɹ� Ȼɨɥɶɰɦɚɧɚ, ɪɚɜɧɚɹ 1,38.10–23Ⱦɠ�Ʉ). ɗɬɨ� ɜɵɪɚɠɟɧɢɟ� ɩɨɞɨɛɧɨ 

ɫɨɨɬɧɨɲɟɧɢɸ dS  =  įQ  /  T, ɜɜɟɞɟɧɧɨɦɭ� Ʉɥɚɭɡɢɭɫɨɦ, ɩɨɷɬɨɦɭ� ɨɛɵɱɧɨ� ɨɬ 

ɷɧɬɪɨɩɢɢ� ı� ɩɟɪɟɯɨɞɹɬ� ɤ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɷɧɬɪɨɩɢɢ� ɫ� ɩɨɦɨɳɶɸ 

ɮɨɪɦɭɥɵ�Ȼɨɥɶɰɦɚɧɚ S = k ln W. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɨɫɧɨɜɵɜɚɹɫɶ� ɧɚ� ɩɪɢɧɰɢɩɟ� ɜɨɡɪɚɫɬɚɧɢɹ� ɷɧɬɪɨɩɢɢ� ɜ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɟ (ɜɬɨɪɨɟ� ɧɚɱɚɥɨ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ), Ʌ. Ȼɨɥɶɰɦɚɧ 

ɩɪɢɲɟɥ�ɤ�ɡɚɤɥɸɱɟɧɢɸ: ɜɫɟ�ɡɚɦɤɧɭɬɵɟ�ɦɚɤɪɨɫɢɫɬɟɦɵ�ɫɬɪɟɦɹɬɫɹ�ɩɟɪɟɯɨɞɢɬɶ 

ɨɬ�ɦɟɧɟɟ�ɜɟɪɨɹɬɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɤ�ɛɨɥɟɟ�ɜɟɪɨɹɬɧɵɦ. ɗɧɬɪɨɩɢɹ S�ɩɪɢɨɛɪɟɬɚɟɬ 

ɡɧɚɱɟɧɢɟ� ɫɬɟɩɟɧɢ� ɛɟɫɩɨɪɹɞɤɚ� ɜ� ɦɚɤɪɨɫɢɫɬɟɦɟ: ɫɨɫɬɨɹɧɢɹɦ� ɫ� ɛyɥɶɲɢɦ 

ɛɟɫɩɨɪɹɞɤɨɦ
�ɨɬɜɟɱɚɟɬ�ɛyɥɶɲɚɹ�ɜɟɪɨɹɬɧɨɫɬɶ lnW �ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɛyɥɶɲɚɹ 

S), ɱɟɦ�ɭ�ɛɨɥɟɟ�ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ. 

 

6.3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɩɩɚɪɚɬɚ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɩɨɬɟɧɰɢɚɥɨɜ 

ɞɥɹ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ�ɜ�ɫɢɫɬɟɦɟ 

 ɂɫɩɨɥɶɡɭɹ�ɨɫɧɨɜɧɨɟ� ɭɪɚɜɧɟɧɢɟ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ T dS  =  dU  +  p  dV� ɢ 

ɪɹɞ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɮɭɧɤɰɢɣ, ɬɚɤɢɯ, ɤɚɤ ɷɧɬɚɥɶɩɢɹ H 

=  U  +  p V, ɫɜɨɛɨɞɧɚɹ� ɷɧɟɪɝɢɹ F  =  U  –  T S, ɷɧɟɪɝɢɹ�Ƚɢɛɛɫɚ G  =  H  –  T  S, 

ɨɩɪɟɞɟɥɢɦ� ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ� ɞɨɥɠɧɨ� ɨɬɜɟɱɚɬɶ� ɩɨɥɨɠɟɧɢɟ� ɭɫɬɨɣɱɢɜɨɝɨ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ�ɜ�ɫɢɫɬɟɦɟ. 

Ⱦɥɹ� ɷɬɨɝɨ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɨɩɪɟɞɟɥɢɦ� ɩɨɥɧɵɟ� ɞɢɮɮɟɪɟɧɰɢɚɥɵ 

ɭɤɚɡɚɧɧɵɯ�ɮɭɧɤɰɢɣ. Ɍɚɤ�ɤɚɤ dU = T dS –  p dV, ɬɨ dH = T dS + V dp, ɬ. ɟ. 

ɡɞɟɫɶ� ɜɧɭɬɪɟɧɧɹɹ� ɷɧɟɪɝɢɹ U� ɢ� ɷɧɬɚɥɶɩɢɹ H� ɹɜɥɹɸɬɫɹ� ɮɭɧɤɰɢɹɦɢ� ɞɜɭɯ 

ɧɟɡɚɜɢɫɢɦɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɫɨɫɬɨɹɧɢɹ: (S, V) ɢ (S, p). Ⱦɢɮɮɟɪɟɧɰɢɚɥɵ dF = 

 í S dT – p dV ɢ dG = í S dT + V dp�ɹɜɥɹɸɬɫɹ�ɮɭɧɤɰɢɹɦɢ�ɩɚɪɚɦɟɬɪɨɜ (T, V) 

                                                

� ȼ� ɫɨɫɬɨɹɧɢɢ� ɪɚɜɧɨɜɟɫɢɹ� ɧɚɛɥɸɞɚɟɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɵɣ� ɛɟɫɩɨɪɹɞɨɤ� ɜ� ɦɚɤɪɨɫɢɫɬɟɦɟ 
�ɬɟɩɥɨɜɨɣ�ɯɚɨɫ�ɦɨɥɟɤɭɥ). 
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ɢ (T, p) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɏɭɧɤɰɢɢ� ɫɨɫɬɨɹɧɢɣ U, H, F, G ɱɚɫɬɨ� ɧɚɡɵɜɚɸɬ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɩɨɬɟɧɰɢɚɥɚɦɢ ɫɢɫɬɟɦɵ� ɞɥɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ. 

Ɇɟɬɨɞ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɨɬɟɧɰɢɚɥɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɚɦɟɪɢɤɚɧɫɤɢɦ�ɮɢɡɢɤɨɦ�Ⱦɠ. Ƚɢɛɛɫɨɦ�ɜ 1874í78 ɝɝ., ɨɫɧɨɜɚɧ�ɧɚ�ɫɨɜɦɟɫɬɧɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɩɟɪɜɨɝɨ� ɢ� ɜɬɨɪɨɝɨ� ɧɚɱɚɥ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɢ� ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ� ɪɹɞ� ɜɚɠɧɵɯ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɨɨɬɧɨɲɟɧɢɣ� ɦɟɠɞɭ 

ɪɚɡɥɢɱɧɵɦɢ� ɮɢɡɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɫɢɫɬɟɦɵ. Ɍɚɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɧɟɡɚɜɢɫɢɦɨɫɬɢ� ɜɬɨɪɵɯ� ɫɦɟɲɚɧɧɵɯ� ɩɪɨɢɡɜɨɞɧɵɯ� ɨɬ� ɩɨɪɹɞɤɚ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɨɨɬɧɨɲɟɧɢɸ� ɦɟɠɞɭ� ɢɡɨɛɚɪɢɱɟɫɤɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ � �pɌV ww / ɢ� ɢɡɨɬɟɪɦɢɱɟɫɤɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɫɠɚɬɢɹ � �TpV ww / , ɬ. ɟ. � � � � � �TpVp pVTVTcc wwww� � /// 2 , 

ɢ� ɤ� ɫɨɨɬɧɨɲɟɧɢɸ� ɦɟɠɞɭ� ɚɞɢɚɛɚɬɢɱɟɫɤɢɦ� ɢ� ɢɡɨɬɟɪɦɢɱɟɫɤɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ�ɫɠɚɬɢɹ � � � �TpVS pVccpV ww ww /// . 

ɂɡ� ɩɨɥɨɠɟɧɢɹ� ɨ� ɬɨɦ, ɱɬɨ� ɢɡɨɥɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɜ� ɪɚɜɧɨɜɟɫɧɨɦ 

ɫɨɫɬɨɹɧɢɢ�ɨɛɥɚɞɚɟɬ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɡɧɚɱɟɧɢɟɦ�ɷɧɬɪɨɩɢɢ, ɜɵɬɟɤɚɟɬ�ɭɫɥɨɜɢɟ 

ɦɢɧɢɦɚɥɶɧɨɫɬɢ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɨɬɟɧɰɢɚɥɨɜ� ɜ� ɷɬɨɦ� ɫɨɫɬɨɹɧɢɢ� ɩɨ 

ɨɬɧɨɲɟɧɢɸ� ɤ� ɩɪɨɢɡɜɨɥɶɧɨ� ɦɚɥɵɦ� ɨɬɤɥɨɧɟɧɢɹɦ� ɨɬ� ɪɚɜɧɨɜɟɫɢɹ� ɩɪɢ 

ɮɢɤɫɢɪɨɜɚɧɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ. Ⱥ 

ɷɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɜɚɠɧɵɦ�ɧɟɪɚɜɟɧɫɬɜɚɦ – ɭɫɥɨɜɢɹɦ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɪɚɜɧɨɜɟɫɢɹ 

ɜ�ɫɢɫɬɟɦɟ: � �SVp ww / < � �TVp ww / < 0; cp > cV > 0. 

 

6.4. ɋɜɹɡɶ�ɷɧɬɪɨɩɢɢ�ɢ�ɢɧɮɨɪɦɚɰɢɢ 

 ɗɧɬɪɨɩɢɹ� ɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɮɢɡɢɤɟ� ɬɟɫɧɨ� ɫɜɹɡɚɧɚ� ɫ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɷɧɬɪɨɩɢɟɣ, ɤɨɬɨɪɚɹ� ɫɥɭɠɢɬ� ɦɟɪɨɣ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 

ɫɨɨɛɳɟɧɢɣ. ɋɚɦɢ� ɫɨɨɛɳɟɧɢɹ� ɨɩɢɫɵɜɚɸɬɫɹ� ɦɧɨɠɟɫɬɜɨɦ� ɞɢɫɤɪɟɬɧɵɯ 

ɜɟɥɢɱɢɧ ɯ1,� ɯ2,…,� ɯɩ ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɜɟɪɨɹɬɧɨɫɬɟɣ Ɋ1,  Ɋ2,…,� Ɋɩ 

ɩɨɹɜɥɟɧɢɹ�ɷɬɢɯ�ɜɟɥɢɱɢɧ�ɜ�ɫɨɨɛɳɟɧɢɢ. 
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Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ (ɞɢɫɤɪɟɬɧɨɝɨ) ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɟɪɨɹɬɧɨɫɬɟɣ Ɋk�ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ�ɷɧɬɪɨɩɢɟɣ�ɧɚɡɵɜɚɸɬ�ɜɟɥɢɱɢɧɭ 

k

n

k
k PPH ln

1
inf ¦

 
�  (ɩɪɢ�ɭɫɥɨɜɢɢ�ɧɨɪɦɢɪɨɜɤɢ ¦

 
 

n

k
kP

1
1).              (6.1) 

 ɋɨɝɥɚɫɧɨ (6.1) ɇinf = 0, ɟɫɥɢ� ɤɚɤɚɹ�ɥɢɛɨ� ɢɡ� ɜɟɪɨɹɬɧɨɫɬɟɣ Ɋk 

ɫɬɚɧɨɜɢɬɫɹ� ɪɚɜɧɨɣ� ɟɞɢɧɢɰɟ, ɚ� ɜɫɟ� ɨɫɬɚɥɶɧɵɟ� ɪɚɜɧɵ� ɧɭɥɸ, ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ 

ɩɨɥɭɱɟɧɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɹɜɥɹɟɬɫɹ� ɩɨɥɧɨɫɬɶɸ� ɞɨɫɬɨɜɟɪɧɨɣ� ɢ� ɤɚɤɚɹ�ɥɢɛɨ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ� ɜ� ɫɨɨɛɳɟɧɢɢ� ɨɬɫɭɬɫɬɜɭɟɬ. ɂ� ɧɚɨɛɨɪɨɬ, ɇinf� ɩɪɢɧɢɦɚɟɬ 

ɧɚɢɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ Hmax, ɤɨɝɞɚ� ɜɫɟ� ɜɟɪɨɹɬɧɨɫɬɢ Ɋk� ɨɞɢɧɚɤɨɜɵ, ɜ� ɷɬɨɦ 

ɫɥɭɱɚɟ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ�ɢɧɮɨɪɦɚɰɢɢ�ɦɚɤɫɢɦɚɥɶɧɚ. 

 ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɷɧɬɪɨɩɢɹ ɇinf, ɤɚɤ� ɢ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ� ɷɧɬɪɨɩɢɹ 

S, ɨɛɥɚɞɚɟɬ�ɫɜɨɣɫɬɜɨɦ�ɚɞɞɢɬɢɜɧɨɫɬɢ, ɬ. ɟ. ɷɧɬɪɨɩɢɹ�ɧɟɫɤɨɥɶɤɢɯ�ɫɨɨɛɳɟɧɢɣ 

ɪɚɜɧɚ�ɫɭɦɦɟ�ɷɧɬɪɨɩɢɣ�ɨɬɞɟɥɶɧɵɯ�ɫɨɨɛɳɟɧɢɣ ¦ 
i

iHH inf . 

ɂɡ� ɜɟɪɨɹɬɧɨɫɬɧɨɣ� ɬɪɚɤɬɨɜɤɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɷɧɬɪɨɩɢɢ� ɫɥɟɞɭɟɬ� ɟɟ 

ɫɜɹɡɶ� ɫ� ɨɫɧɨɜɧɵɦɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɮɢɡɢɤɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ�Ⱦɠ. Ƚɢɛɛɫɨɦ�ɜ 1901 ɝ. 

 

6.5. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ�Ƚɢɛɛɫɚ�ɞɥɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ 

ȼ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɬɟɨɪɢɢ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɫɢɫɬɟɦɵ� ɢɡ� ɨɱɟɧɶ 

ɛɨɥɶɲɨɝɨ�ɱɢɫɥɚ�ɬɨɠɞɟɫɬɜɟɧɧɵɯ�ɱɚɫɬɢɰ, ɧɟ�ɨɛɥɚɞɚɸɳɢɯ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɹɜɥɹɸɳɢɯɫɹ� ɧɟɪɚɡɥɢɱɢɦɵɦɢ. ɉɪɢ 

ɢɫɫɥɟɞɨɜɚɧɢɢ� ɬɚɤɢɯ� ɫɢɫɬɟɦ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɨɞɯɨɞ� Ⱦɠ. Ƚɢɛɛɫɚ, 

ɡɚɤɥɸɱɚɸɳɢɣɫɹ�ɜ�ɫɥɟɞɭɸɳɟɦ. 

ȼ� ɨɛɲɢɪɧɨɣ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɟ (ɪɢɫ. 6.1) ɜɵɞɟɥɹɸɬ� ɦɚɥɭɸ 

ɱɚɫɬɶ (ɩɨɞɫɢɫɬɟɦɭ, ɫɨɯɪɚɧɹɸɳɭɸ�ɫɜɨɣɫɬɜɚ�ɦɚɤɪɨɫɢɫɬɟɦ), ɡɚɤɥɸɱɟɧɧɭɸ� ɜ 

ɨɛɨɥɨɱɤɭ� ɫ� ɠɟɫɬɤɢɦɢ� ɧɟɩɨɞɜɢɠɧɵɦɢ� ɫɬɟɧɤɚɦɢ, ɧɨ, ɜ� ɨɛɳɟɦ� ɫɥɭɱɚɟ, 

ɩɪɨɧɢɰɚɟɦɵɦɢ� ɞɥɹ� ɜɟɳɟɫɬɜɚ (mi) ɢ� ɞɨɩɭɫɤɚɸɳɢɦɢ� ɫɜɨɛɨɞɧɵɣ 

ɷɧɟɪɝɨɨɛɦɟɧ (Ek) ɫ� ɨɫɬɚɥɶɧɨɣ� ɱɚɫɬɶɸ� ɜɫɟɣ� ɫɢɫɬɟɦɵ, ɢɦɟɸɳɟɣ 
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ɮɢɤɫɢɪɨɜɚɧɧɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ Ɍ� ɢ 

ɧɚɡɵɜɚɟɦɨɣ ɬɟɪɦɨɫɬɚɬɨɦ. Ɍɚɤɢɯ 

ɩɨɞɫɢɫɬɟɦ�ɦɨɠɟɬ�ɛɵɬɶ�ɧɟɫɤɨɥɶɤɨ. 

Ⱦɚɥɶɧɟɣɲɢɣ� ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɬɫɹ 
ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɫɚɦɢɦ�ɩɨɞɫɢɫɬɟɦɚɦ, 
ɤɨɬɨɪɵɟ� ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɯɚɪɚɤɬɟɪɚ 
ɩɪɨɬɟɤɚɸɳɢɯ� ɜ� ɧɢɯ� ɩɪɨɰɟɫɫɚɯ� ɧɚ 
ɨɫɨɛɵɟ� ɚɧɫɚɦɛɥɢ� ɱɚɫɬɢɰ. Ⱦɥɹ 
ɚɧɫɚɦɛɥɟɣ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�Ƚɢɛɛɫɚ. 

Ʉɚɧɨɧɢɱɟɫɤɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� Ƚɢɛɛɫɚ ɩɪɢɦɟɧɢɦɨ ɞɥɹ� ɩɨɞɫɢɫɬɟɦ 
ɩɨɫɬɨɹɧɧɨɝɨ� ɨɛɴɟɦɚ V� ɫ� ɧɟɢɡɦɟɧɧɵɦ� ɱɢɫɥɨɦ� ɱɚɫɬɢɰ N, ɧɚɯɨɞɹɳɢɯɫɹ� ɜ 
ɤɨɧɬɚɤɬɟ� ɫ� ɬɟɪɦɨɫɬɚɬɨɦ� ɢ� ɨɛɦɟɧɢɜɚɸɳɢɯɫɹ� ɫ� ɧɢɦ� ɷɧɟɪɝɢɟɣ ȿk. Ɍɚɤɢɟ 
ɩɨɞɫɢɫɬɟɦɵ�ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ ɤɚɧɨɧɢɱɟɫɤɢɦ�ɚɧɫɚɦɛɥɟɦ�Ƚɢɛɛɫɚ. 
 Ⱦɥɹ� ɤɚɧɨɧɢɱɟɫɤɨɝɨ� ɚɧɫɚɦɛɥɹ� ɡɚɩɢɫɵɜɚɟɬɫɹ� ɮɭɧɤɰɢɹ� ɪɚɜɧɨɜɟɫɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɜɟɪɨɹɬɧɨɫɬɟɣ�ɫɨɫɬɨɹɧɢɣ 

� �
»
¼

º
«
¬

ª �
 

Tk
pqǾFpqf ,exp),( ,                                      (6.2) 

ɝɞɟ F – ɫɜɨɛɨɞɧɚɹ� ɷɧɟɪɝɢɹ, ɤɚɤ�ɮɭɧɤɰɢɹ� ɩɟɪɟɦɟɧɧɵɯ (V, T, N); ɇ(q,  p) – 
ɮɭɧɤɰɢɹ� Ƚɚɦɢɥɶɬɨɧɚ (ɮɭɧɤɰɢɹ� ɩɨɥɧɨɣ� ɷɧɟɪɝɢɢ) ɜ� ɮɚɡɨɜɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɨɛɨɛɳɟɧɧɵɯ� ɤɨɨɪɞɢɧɚɬ q� ɢ� ɢɦɩɭɥɶɫɨɜ p. ɉɪɢ� ɷɬɨɦ� ɜɟɪɨɹɬɧɨɫɬɶ 
ɧɚɯɨɠɞɟɧɢɹ� ɱɚɫɬɢɰɵ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɫɨɫɬɨɹɧɢɢ� ɜ� ɷɥɟɦɟɧɬɟ� ɮɚɡɨɜɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ (dqdp) ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɨ� ɮɨɪɦɭɥɟ iNhN
dpdqpqfdP

!
),( , ɝɞɟ i – 

ɱɢɫɥɨ�ɫɬɟɩɟɧɟɣ�ɫɜɨɛɨɞɵ�ɱɚɫɬɢɰɵ, h – ɩɨɫɬɨɹɧɧɚɹ�ɉɥɚɧɤɚ, ɪɚɜɧɚɹ 6,62.10–34 

Ⱦɠ.ɫ. 
 ɗɧɬɪɨɩɢɹ� ɞɥɹ� ɤɥɚɫɫɢɱɟɫɤɢɯ (ɧɟɤɜɚɧɬɨɜɵɯ) ɩɨɞɫɢɫɬɟɦ� ɩɪɢ 
ɧɟɩɪɟɪɵɜɧɨɣ� ɮɭɧɤɰɢɢ f (q,  p) ɜɵɱɢɫɥɹɟɬɫɹ� ɩɨ� ɮɨɪɦɭɥɟ� Ƚɢɛɛɫɚ 

³ *� dpqfpqfkS ),(ln),( , ɝɞɟ iNhN
dpdqd

!
 *  – ɱɢɫɥɨ� ɜɨɡɦɨɠɧɵɯ 

Ek 

mi 

2

1 

T= const 

Ɋɢɫ. 6.1. Ɇɨɞɟɥɶ�ɚɧɫɚɦɛɥɹ�Ƚɢɛɛɫɚ: 
1 – ɩɨɞɫɢɫɬɟɦɚ; 2 – ɬɟɪɦɨɫɬɚɬ. 

V; N 
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ɫɨɫɬɨɹɧɢɣ� ɩɨɞɫɢɫɬɟɦɵ� ɜ� ɷɥɟɦɟɧɬɟ� ɮɚɡɨɜɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ (ɫ� ɭɱɟɬɨɦ 

ɭɫɥɨɜɢɹ�ɧɨɪɦɢɪɨɜɤɢ ³  * 1),( dpqf ). Ⱦɥɹ�ɤɜɚɧɬɨɜɵɯ (ɞɢɫɤɪɟɬɧɵɯ) ɫɢɫɬɟɦ 

ɢɧɬɟɝɪɚɥ� ɡɚɦɟɧɹɟɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɫɭɦɦɨɣ� ɜɟɪɨɹɬɧɨɫɬɟɣ Ɋi 
ɧɚɯɨɠɞɟɧɢɹ� ɫɢɫɬɟɦɵ� ɜ� ɧɟɤɨɬɨɪɨɦ� ɤɜɚɧɬɨɜɨɦ� ɫɨɫɬɨɹɧɢɢ� ɫ� ɷɧɟɪɝɢɟɣ ȿi, 
ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɦ�ɨɩɪɟɞɟɥɟɧɧɵɦ�ɧɚɛɨɪɨɦ�ɤɜɚɧɬɨɜɵɯ�ɱɢɫɟɥ {l} ɛɟɡ�ɭɤɚɡɚɧɢɹ 
ɤɨɨɪɞɢɧɚɬ� ɢ� ɢɦɩɭɥɶɫɨɜ, ɬ. ɟ. ^ ` ^ `lPlPkS i

i
i ln¦�  (ɫ� ɭɱɟɬɨɦ� ɭɫɥɨɜɢɹ 

ɧɨɪɦɢɪɨɜɤɢ ^ `¦  
i

i lP 1). 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɟ. Ⱦɥɹ�ɞɢɫɤɪɟɬɧɨɝɨ�ɩɨɬɨɤɚ�ɢɧɮɨɪɦɚɰɢɢ�ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ 
ɚɧɚɥɨɝɢɱɧɨɟ� ɮɨɪɦɭɥɟ (6.2) ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɜɟɪɨɹɬɧɨɫɬɟɣ� ɩɨɹɜɥɟɧɢɹ� ɨɬɞɟɥɶɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɞɚɧɧɵɯ, ɤɨɬɨɪɨɦɭ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ�ɷɧɬɪɨɩɢɢ�ɩɪɢ�ɡɚɞɚɧɧɨɣ�ɫɪɟɞɧɟɣ�ɩɥɨɬɧɨɫɬɢ�ɢɧɮɨɪɦɚɰɢɢ. 

Ȼɨɥɶɲɨɟ� ɤɚɧɨɧɢɱɟɫɤɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� Ƚɢɛɛɫɚ ɩɪɢɦɟɧɢɦɨ� ɞɥɹ 
ɩɨɞɫɢɫɬɟɦ�ɩɨɫɬɨɹɧɧɨɝɨ�ɨɛɴɟɦɚ V, ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɤɨɧɬɚɤɬɟ�ɫ�ɬɟɪɦɨɫɬɚɬɨɦ�ɢ 
ɨɛɦɟɧɢɜɚɸɳɢɯɫɹ� ɫ� ɧɢɦ� ɷɧɟɪɝɢɟɣ� ɢ� ɜɟɳɟɫɬɜɨɦ. Ɍɚɤɢɟ� ɩɨɞɫɢɫɬɟɦɵ 
ɧɚɡɵɜɚɸɬ ɛɨɥɶɲɢɦ� ɤɚɧɨɧɢɱɟɫɤɢɦ� ɚɧɫɚɦɛɥɟɦ� Ƚɢɛɛɫɚ.� Ɉɛɴɟɦ� ɷɬɢɯ 
ɩɨɞɫɢɫɬɟɦ� ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ� ɩɨɫɬɨɹɧɧɵɦ� ɡɚ� ɫɱɟɬ� ɩɨɥɭɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɫɬɟɧɨɤ. 
 Ⱦɥɹ� ɛɨɥɶɲɨɝɨ� ɤɚɧɨɧɢɱɟɫɤɨɝɨ� ɚɧɫɚɦɛɥɹ� ɮɭɧɤɰɢɹ� ɪɚɜɧɨɜɟɫɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɜɟɪɨɹɬɧɨɫɬɟɣ�ɫɨɫɬɨɹɧɢɣ�ɩɪɢɧɢɦɚɟɬ�ɜɢɞ 

� �
»
¼

º
«
¬

ª P��)
 

Tk
NpqǾpqf ,exp),( ,                                 (6.3) 

ɝɞɟ ) – ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ�ɩɨɬɟɧɰɢɚɥ, ɤɚɤ�ɮɭɧɤɰɢɹ�ɩɟɪɟɦɟɧɧɵɯ (V, T, ȝ); 
µ – ɯɢɦɢɱɟɫɤɢɣ� ɩɨɬɟɧɰɢɚɥ (ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ� ɮɭɧɤɰɢɹ� ɫɨɫɬɨɹɧɢɹ, 
ɨɩɪɟɞɟɥɹɸɳɚɹ�ɢɡɦɟɧɟɧɢɟ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ 
ɱɢɫɥɚ�ɱɚɫɬɢɰ�ɜ�ɩɨɞɫɢɫɬɟɦɟ). 
 

6.6. Ɏɥɭɤɬɭɚɰɢɢ 
 ȼ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɮɢɡɢɤɟ� ɢɡɭɱɚɸɬɫɹ� ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ� ɫ 

ɮɥɭɤɬɭɚɰɢɹɦɢ, ɜ� ɯɨɞɟ� ɤɨɬɨɪɵɯ� ɫɢɫɬɟɦɚ� ɩɟɪɟɯɨɞɢɬ� ɢɡ� ɛɨɥɟɟ� ɜɟɪɨɹɬɧɨɝɨ 
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ɫɨɫɬɨɹɧɢɹ� ɜ� ɦɟɧɟɟ� ɜɟɪɨɹɬɧɨɟ, ɩɪɢ� ɷɬɨɦ� ɭɦɟɧɶɲɚɟɬɫɹ� ɷɧɬɪɨɩɢɹ� ɫɢɫɬɟɦɵ. 

ɉɪɢɫɭɬɫɬɜɢɟ�ɮɥɭɤɬɭɚɰɢɣ� ɫɤɚɡɵɜɚɟɬɫɹ� ɞɚɠɟ�ɧɚ�ɩɪɨɹɜɥɟɧɢɢ�ɨɛɳɟɝɨ� ɡɚɤɨɧɚ 

ɜɨɡɪɚɫɬɚɧɢɹ� ɷɧɬɪɨɩɢɢ: ɨɧ� ɜɵɩɨɥɧɹɟɬɫɹ� ɬɨɥɶɤɨ� ɜ� ɫɪɟɞɧɟɦ� ɡɚ� ɛɨɥɶɲɨɣ 

ɩɪɨɦɟɠɭɬɨɤ�ɜɪɟɦɟɧɢ. 

ɉɨɞ ɮɥɭɤɬɭɚɰɢɹɦɢ
 ɩɨɧɢɦɚɸɬ� ɫɥɭɱɚɣɧɵɟ� ɨɬɤɥɨɧɟɧɢɹ� ɮɢɡɢɱɟɫɤɢɯ 

ɜɟɥɢɱɢɧ�ɨɬ�ɢɯ�ɫɪɟɞɧɢɯ�ɡɧɚɱɟɧɢɣ. 

ɋɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ� ɧɟɩɪɟɪɵɜɧɨ� ɢɡɦɟɧɹɸɳɟɣɫɹ� ɜɟɥɢɱɢɧɵ ɯ� ɞɥɹ 

ɤɥɚɫɫɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ ³ 
qp VV

dpdqpqfpqxx
,

),(),( , ɚ 

ɞɥɹ�ɤɜɚɧɬɨɜɵɯ�ɫɢɫɬɟɦ – ^ `¦ � 
i

ii lPxx . 

 Ɏɥɭɤɬɭɚɰɢɹɦ�ɩɨɞɜɟɪɠɟɧɵ�ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɵɟ�ɡɚɜɢɫɹɬ�ɨɬ�ɫɥɭɱɚɣɧɵɯ 

ɮɚɤɬɨɪɨɜ. ȼ� ɤɚɱɟɫɬɜɟ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɮɥɭɤɬɭɚɰɢɣ 

ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜɟɥɢɱɢɧɵ, ɡɚɢɦɫɬɜɨɜɚɧɧɵɟ�ɢɡ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɫɬɚɬɢɫɬɢɤɢ�ɢ 

ɬɟɨɪɢɢ�ɜɟɪɨɹɬɧɨɫɬɟɣ, ɚ�ɢɦɟɧɧɨ: 

x ɞɢɫɩɟɪɫɢɹ 2
ɯV , ɬ. ɟ. ɫɪɟɞɧɢɣ�ɤɜɚɞɪɚɬ�ɨɬɤɥɨɧɟɧɢɹ�ɜɟɥɢɱɢɧɵ ɯ� ɨɬ�ɟɟ 

ɫɪɟɞɧɟɝɨ�ɡɧɚɱɟɧɢɹ ɯ , � � 2222 xxxx iiɯ � � V  (ɡɞɟɫɶ�ɫɜɟɪɯɭ�ɞɥɢɧɧɨɣ�ɱɟɪɬɨɣ 

ɨɛɨɡɧɚɱɟɧɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ�ɭɫɪɟɞɧɟɧɢɟ); 

x ɫɪɟɞɧɟɟ� ɤɜɚɞɪɚɬɢɱɧɨɟ� ɨɬɤɥɨɧɟɧɢɟ ıɯ, ɪɚɜɧɨɟ 2
ɯɯ V V , ɢɥɢ� ɟɝɨ 

ɨɬɧɨɫɢɬɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ ɯɯɯ V G . 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɮɢɡɢɤɚ�ɨɩɪɟɞɟɥɹɟɬ�ɜ�ɤɚɱɟɫɬɜɟ�ɢɫɬɨɱɧɢɤɚ�ɮɥɭɤɬɭɚɰɢɣ 

ɬɟɩɥɨɜɨɟ� ɯɚɨɬɢɱɟɫɤɨɟ� ɞɜɢɠɟɧɢɟ� ɱɚɫɬɢɰ, ɨɛɪɚɡɭɸɳɢɯ� ɫɢɫɬɟɦɭ. Ʉɚɤ 

ɩɨɤɚɡɵɜɚɟɬ� ɷɤɫɩɟɪɢɦɟɧɬ ɡɧɚɱɟɧɢɹ ɷɤɫɬɟɧɫɢɜɧɵɯ ɜɟɥɢɱɢɧ, 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɯ� ɨɛɴɟɦɭ� ɫɢɫɬɟɦɵ (ɷɬɨ, ɧɚɩɪɢɦɟɪ, ɷɧɟɪɝɢɹ), 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ� ɢɯ� ɫɪɟɞɧɢɯ� ɡɧɚɱɟɧɢɣ. ɂɧɚɱɟ� ɝɨɜɨɪɹ, 

ɪɟɚɥɢɡɭɟɦɵɟ� ɮɥɭɤɬɭɚɰɢɢ� ɨɛɵɱɧɨ� ɨɱɟɧɶ� ɦɚɥɵ: ɬɚɤ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ 

ɮɥɭɤɬɭɚɰɢɹ�įɯ ~ N1 , ɝɞɟ N – ɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɱɚɫɬɢɰ. 

                                                

 ȼ�ɩɟɪɟɜɨɞɟ�ɫ�ɥɚɬɵɧɢ fluctuation – ɤɨɥɟɛɚɧɢɟ. 
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Ɉɞɧɚɤɨ�ɜɛɥɢɡɢ�ɬɚɤ�ɧɚɡɵɜɚɟɦɵɯ�ɤɪɢɬɢɱɟɫɤɢɯ�ɬɨɱɟɤ�ɜ�ɫɢɫɬɟɦɟ – ɬɨɱɟɤ 

ɮɚɡɨɜɵɯ� ɩɟɪɟɯɨɞɨɜ, ɧɚɩɪɢɦɟɪ� ɜɛɥɢɡɢ� ɬɪɨɣɧɨɣ� ɬɨɱɤɢ� ɜɨɞɵ, ɞɥɹ 

ɜɵɞɟɥɟɧɧɵɯ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɦɚɥɵɯ�ɨɛɴɟɦɨɜ (ɩɨɞɫɢɫɬɟɦ) ɮɥɭɤɬɭɚɰɢɢ�ɦɨɝɭɬ 

ɛɵɬɶ� ɭɫɬɚɧɨɜɥɟɧɵ� ɩɨ� ɡɚɦɟɬɧɨɦɭ� ɪɚɫɫɟɹɧɢɸ� ɜɢɞɢɦɨɝɨ� ɫɜɟɬɚ, 

ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ�ɢɡɥɭɱɟɧɢɹ�ɢɥɢ�ɩɭɱɤɨɜ�ɦɟɞɥɟɧɧɵɯ�ɧɟɣɬɪɨɧɨɜ. 

Ɍɚɤ, ɪɨɫɬ� ɮɥɭɤɬɭɚɰɢɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɱɚɫɬɢɰ� ɜ� ɤɪɢɬɢɱɟɫɤɨɣ� ɬɨɱɤɟ 

ɪɚɜɧɨɜɟɫɧɨɣ� ɫɢɫɬɟɦɵ «ɠɢɞɤɨɫɬɶ – ɩɚɪ» ɩɪɢɜɨɞɢɬ� ɤ� ɡɚɦɟɬɧɨɦɭ� ɭɫɢɥɟɧɢɸ 

ɪɚɫɫɟɹɧɢɹ� ɫɜɟɬɚ� ɞɚɠɟ� ɜ� ɯɢɦɢɱɟɫɤɢ� ɱɢɫɬɵɯ� ɠɢɞɤɨɫɬɹɯ. ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ 

ɮɥɭɤɬɭɚɰɢɢ�ɦɨɝɭɬ� ɞɨɫɬɢɝɚɬɶ� ɪɚɡɦɟɪɨɜ ~ 0,1 ɦɤɦ, ɱɬɨ� ɫɪɚɜɧɢɦɨ� ɫ� ɞɥɢɧɨɣ 

ɜɨɥɧɵ� ɢɡɥɭɱɟɧɢɹ, ɢ� ɠɢɞɤɚɹ� ɫɪɟɞɚ� ɫɬɚɧɨɜɢɬɫɹ� ɫɨɜɟɪɲɟɧɧɨ� ɧɟɩɪɨɡɪɚɱɧɨɣ 

�ɦɭɬɧɨɣ). 

 Ɋɨɫɬ� ɮɥɭɤɬɭɚɰɢɣ� ɩɥɨɬɧɨɫɬɢ� ɫɬɢɦɭɥɢɪɭɟɬ� ɬɚɤɢɟ� ɹɜɥɟɧɢɹ, ɤɚɤ 

ɞɢɫɩɟɪɫɢɹ� ɢ� ɩɨɝɥɨɳɟɧɢɟ� ɡɜɭɤɚ, ɡɚɦɟɞɥɹɟɬ� ɩɪɨɰɟɫɫ� ɪɟɥɚɤɫɚɰɢɢ� ɜ� ɫɢɫɬɟɦɟ, 

ɢɡɦɟɧɹɟɬ� ɯɚɪɚɤɬɟɪ� ɛɪɨɭɧɨɜɫɤɨɝɨ� ɞɜɢɠɟɧɢɹ, ɩɪɢɜɨɞɢɬ� ɤ� ɚɧɨɦɚɥɢɹɦ 

ɜɹɡɤɨɫɬɢ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ�ɢ�ɞɪɭɝɢɯ�ɫɜɨɣɫɬɜ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ� ɪɚɧɟɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� Ƚɢɛɛɫɚ� ɤɚɤ� ɞɥɹ� ɤɥɚɫɫɢɱɟɫɤɨɝɨ, 

ɬɚɤ� ɢ� ɞɥɹ� ɤɜɚɧɬɨɜɨɝɨ� ɫɥɭɱɚɹ� ɩɨɡɜɨɥɹɸɬ� ɜɵɱɢɫɥɹɬɶ� ɮɥɭɤɬɭɚɰɢɢ
� ɜ 

ɫɨɫɬɨɹɧɢɢ� ɪɚɜɧɨɜɟɫɢɹ� ɞɥɹ� ɫɢɫɬɟɦ, ɨɬɜɟɱɚɸɳɢɯ� ɭɫɥɨɜɢɹɦ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɚɧɫɚɦɛɥɟɣ. Ɍɚɤ, ɞɥɹ� ɤɚɧɨɧɢɱɟɫɤɨɝɨ 

ɚɧɫɚɦɛɥɹ�Ƚɢɛɛɫɚ�ɮɥɭɤɬɭɚɰɢɹ� ɷɧɟɪɝɢɢ (ɜ�ɮɨɪɦɟ�ɞɢɫɩɟɪɫɢɢ 2
ɯV ) ɩɪɢɧɢɦɚɟɬ 

ɡɧɚɱɟɧɢɟ � � � � vi cTkEEE 222  ' � . 

Ʉɪɨɦɟ� ɜɵɱɢɫɥɟɧɢɹ� ɫɚɦɢɯ� ɮɥɭɤɬɭɚɰɢɣ� ɢɡɭɱɚɟɦɵɯ� ɜɟɥɢɱɢɧ xi, xk 

ɦɨɠɧɨ� ɨɩɪɟɞɟɥɹɬɶ� ɬɚɤɠɟ ɤɨɪɪɟɥɹɰɢɢ� ɦɟɠɞɭ� ɷɬɢɦɢ� ɜɟɥɢɱɢɧɚɦɢ, ɬ. ɟ. 

ɜɵɪɚɠɟɧɢɹ� ɜɢɞɚ ki xx '' , ɨɩɪɟɞɟɥɹɸɳɢɟ� ɜɥɢɹɧɢɟ� ɢɡɦɟɧɟɧɢɹ� ɨɞɧɨɣ� ɢɡ 

                                                

� Ɉɫɧɨɜɵ� ɬɟɨɪɢɢ� ɮɥɭɤɬɭɚɰɢɣ� ɛɵɥɢ� ɡɚɥɨɠɟɧɵ� ɜ� ɪɚɛɨɬɚɯ� Ⱦɠ.  Ƚɢɛɛɫɚ (1902  ɝ.),  Ⱥ.  

ɗɣɧɲɬɟɣɧɚ (1905-06 ɝɝ.), Ɇ. ɋɦɨɥɭɯɨɜɫɤɨɝɨ (1906 ɝ.). 
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ɜɟɥɢɱɢɧ� ɧɚ� ɢɡɦɟɧɟɧɢɟ� ɞɪɭɝɨɣ. ɇɚɩɪɢɦɟɪ, ɤɨɪɪɟɥɹɰɢɹ� ɨɛɴɟɦɚ� ɢ� ɞɚɜɥɟɧɢɹ 

ɪɚɜɧɚ TkpV � '' . 

 ȼ� ɡɚɤɥɸɱɟɧɢɢ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɫɮɟɪɚ� ɩɪɢɦɟɧɟɧɢɹ� ɨɛɳɢɯ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɩɨɧɹɬɢɣ�ɢ�ɩɨɥɨɠɟɧɢɣ�ɜ� ɫɥɭɱɚɟ�ɞɟɣɫɬɜɢɹ�ɮɥɭɤɬɭɚɰɢɣ 

ɨɝɪɚɧɢɱɟɧɚ�ɛɨɥɶɲɢɦɢ�ɫɢɫɬɟɦɚɦɢ (ɦɚɤɪɨɫɢɫɬɟɦɚɦɢ, ɝɞɟ� ɡɧɚɱɟɧɢɟ N�ɨɱɟɧɶ 

ɜɟɥɢɤɨ), ɞɥɹ�ɤɨɬɨɪɵɯ, ɤɚɤ�ɛɵɥɨ�ɩɨɤɚɡɚɧɨ�ɪɚɧɟɟ, ɮɥɭɤɬɭɚɰɢɢ�ɨɤɚɡɵɜɚɸɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɟ�ɫɚɦɢɯ�ɮɥɭɤɬɭɢɪɭɸɳɢɯ�ɜɟɥɢɱɢɧ. 

ɍɱɟɬ� ɞɟɣɫɬɜɢɹ� ɮɥɭɤɬɭɚɰɢɣ� ɜ� ɫɢɫɬɟɦɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɞɨɩɨɥɧɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ� ɜɬɨɪɨɝɨ� ɧɚɱɚɥɚ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɍɬɜɟɪɠɞɟɧɢɟ� ɨ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɜɟɱɧɨɝɨ� ɞɜɢɝɚɬɟɥɹ 2 ɪɨɞɚ� ɨɫɬɚɟɬɫɹ� ɫɩɪɚɜɟɞɥɢɜɵɦ, ɧɨ 

ɨɞɧɨɜɪɟɦɟɧɧɨ�ɞɨɩɭɫɤɚɸɬɫɹ�ɱɚɫɬɧɵɟ�ɮɥɭɤɬɭɚɰɢɢ�ɫɢɫɬɟɦɵ�ɢɡ�ɪɚɜɧɨɜɟɫɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ�ɜ�ɧɟɪɚɜɧɨɜɟɫɧɵɟ�ɫɨɫɬɨɹɧɢɹ�ɫ�ɦɟɧɶɲɟɣ�ɷɧɬɪɨɩɢɟɣ. Ⱦɥɹ�ɫɪɟɞɧɢɯ 

ɠɟ� ɜɟɥɢɱɢɧ� ɩɨ�ɩɪɟɠɧɟɦɭ� ɪɚɛɨɬɚɟɬ� ɡɚɤɨɧ� ɜɨɡɪɚɫɬɚɧɢɹ� ɷɧɬɪɨɩɢɢ� ɜ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɟ. 

 

6.7. Ɉɫɧɨɜɧɵɟ�ɩɨɥɨɠɟɧɢɹ, ɦɟɬɨɞɵ�ɢ�ɡɚɤɨɧɵ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ 

ɧɟɪɚɜɧɨɜɟɫɧɵɯ�ɩɪɨɰɟɫɫɨɜ 

 Ɍɟɪɦɨɞɢɧɚɦɢɤɚ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ – ɷɬɨ� ɨɛɳɚɹ� ɬɟɨɪɢɹ 

ɨɩɢɫɚɧɢɹ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ� ɜ� ɦɚɤɪɨɫɢɫɬɟɦɚɯ, ɟɟ 

ɬɚɤɠɟ�ɧɚɡɵɜɚɸɬ�ɧɟɪɚɜɧɨɜɟɫɧɨɣ�ɬɟɪɦɨɞɢɧɚɦɢɤɨɣ. 

 ɋɥɟɞɭɟɬ� ɧɚɩɨɦɧɢɬɶ, ɱɬɨ� ɪɚɫɫɦɨɬɪɟɧɧɚɹ� ɪɚɧɟɟ� ɪɚɜɧɨɜɟɫɧɚɹ 

ɬɟɪɦɨɞɢɧɚɦɢɤɚ� ɩɪɟɞɨɫɬɚɜɥɹɟɬ� ɩɨɥɧɨɟ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ� ɨɩɢɫɚɧɢɟ 

ɪɚɜɧɨɜɟɫɧɵɯ (ɨɛɪɚɬɢɦɵɯ) ɩɪɨɰɟɫɫɨɜ, ɚ� ɞɥɹ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬ�ɬɨɥɶɤɨ�ɜɨɡɦɨɠɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ�ɢɯ�ɪɚɡɜɢɬɢɹ. 

 ɉɨɷɬɨɦɭ�ɨɫɧɨɜɧɨɣ�ɡɚɞɚɱɟɣ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ�ɧɟɪɚɜɧɨɜɟɫɧɵɯ�ɩɪɨɰɟɫɫɨɜ 

ɫɬɚɧɨɜɢɬɫɹ� ɢɯ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ� ɨɩɢɫɚɧɢɟ� ɞɥɹ� ɫɨɫɬɨɹɧɢɣ, ɧɟ� ɫɢɥɶɧɨ 

ɨɬɥɢɱɚɸɳɢɯɫɹ�ɨɬ�ɪɚɜɧɨɜɟɫɧɵɯ. 



 119

 ȼ�ɬɟɪɦɨɞɢɧɚɦɢɤɟ�ɧɟɪɚɜɧɨɜɟɫɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɪɚɫɫɦɚɬɪɢɜɚɸɬ�ɫɢɫɬɟɦɵ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ� ɫɨɛɨɣ� ɧɟɩɪɟɪɵɜɧɵɟ� ɫɪɟɞɵ, ɚ� ɢɯ� ɩɚɪɚɦɟɬɪɵ� ɫɨɫɬɨɹɧɢɹ – 

ɩɨɥɟɜɵɟ�ɩɟɪɟɦɟɧɧɵɟ, ɬ. ɟ. ɧɟɩɪɟɪɵɜɧɵɟ�ɮɭɧɤɰɢɢ�ɤɨɨɪɞɢɧɚɬ�ɢ�ɜɪɟɦɟɧɢ. 

 ɂɫɩɨɥɶɡɭɸɬ� ɫɥɟɞɭɸɳɢɣ� ɦɟɬɨɞ� ɨɩɢɫɚɧɢɹ� ɢɡɭɱɚɟɦɵɯ� ɩɪɨɰɟɫɫɨɜ: 

ɫɢɫɬɟɦɭ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɫɬɨɹɳɟɣ� ɢɡ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɨɛɴɟɦɨɜ (ɷɥɟɦɟɧɬɨɜ 

ɫɪɟɞɵ), ɤɨɬɨɪɵɟ�ɜɫɟ�ɠɟ�ɨɫɬɚɸɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�ɛɨɥɶɲɢɦɢ, ɬɚɤ�ɤɚɤ�ɫɨɞɟɪɠɚɬ 

ɩɨ�ɩɪɟɠɧɟɦɭ� ɛɨɥɶɲɨɟ� ɱɢɫɥɨ� ɱɚɫɬɢɰ. ɉɪɢ� ɷɬɨɦ� ɫɨɫɬɨɹɧɢɟ� ɤɚɠɞɨɝɨ 

ɷɥɟɦɟɧɬɚ�ɫɪɟɞɵ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ (Ɍ, ɪ, ɩ ɢ 

ɞɪ.), ɤɨɬɨɪɵɟ�ɡɚɜɢɫɹɬ�ɨɬ�ɤɨɨɪɞɢɧɚɬ�ɢ�ɜɪɟɦɟɧɢ. 

 Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ� ɨɩɢɫɚɧɢɟ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɩɪɢ� ɬɚɤɨɦ 

ɦɟɬɨɞɟ� ɫɜɨɞɢɬɫɹ� ɤ� ɫɨɫɬɚɜɥɟɧɢɸ� ɭɪɚɜɧɟɧɢɣ� ɛɚɥɚɧɫɚ� ɞɥɹ� ɷɥɟɦɟɧɬɚɪɧɵɯ 

ɨɛɴɟɦɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɡɚɤɨɧɨɜ�ɫɨɯɪɚɧɟɧɢɹ�ɦɚɫɫɵ, ɢɦɩɭɥɶɫɚ, ɷɧɟɪɝɢɢ, ɚ�ɬɚɤɠɟ 

ɭɪɚɜɧɟɧɢɹ� ɛɚɥɚɧɫɚ� ɷɧɬɪɨɩɢɢ� ɢ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ� ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɢɯ 

ɭɪɚɜɧɟɧɢɣ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɩɪɨɰɟɫɫɨɜ. 

Ɇɟɬɨɞ� ɧɟɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɩɨɡɜɨɥɹɟɬ� ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ 

ɩɟɪɜɨɟ� ɢ� ɜɬɨɪɨɟ� ɧɚɱɚɥɚ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɜ� ɥɨɤɚɥɶɧɨɣ� ɮɨɪɦɟ (ɩɨɥɨɠɟɧɢɟ 

ɷɥɟɦɟɧɬɚ� ɫɪɟɞɵ� ɡɚɜɢɫɢɬ� ɨɬ� ɤɨɨɪɞɢɧɚɬ� ɢ� ɜɪɟɦɟɧɢ), ɩɨɥɭɱɢɬɶ� ɩɨɥɧɭɸ 

ɫɢɫɬɟɦɭ� ɭɪɚɜɧɟɧɢɣ� ɩɪɨɰɟɫɫɨɜ� ɩɟɪɟɧɨɫɚ� ɞɥɹ� ɩɪɨɫɬɵɯ� ɢ� ɫɥɨɠɧɵɯ� ɫɢɫɬɟɦ 

�ɧɚɩɪɢɦɟɪ, ɞɥɹ� ɫɢɫɬɟɦ� ɫ� ɯɢɦɢɱɟɫɤɢɦɢ� ɪɟɚɤɰɢɹɦɢ� ɦɟɠɞɭ� ɢɯ 

ɤɨɦɩɨɧɟɧɬɚɦɢ). 

 Ɂɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɦɚɫɫɵ.� ȼ� ɫɥɭɱɚɟ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ� ɫɢɫɬɟɦɵ 

ɫɤɨɪɨɫɬɶ�ɭɜɟɥɢɱɟɧɢɹ�ɦɚɫɫɵ k�ɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɜ�ɷɥɟɦɟɧɬɚɪɧɨɦ�ɨɛɴɟɦɟ�ɪɚɜɧɚ 

ɩɨɬɨɤɭ�ɦɚɫɫɵ�ɜ�ɷɬɨɬ�ɨɛɴɟɦ kk v&U , ɝɞɟ�ȡk�ɢ kv& – ɩɥɨɬɧɨɫɬɶ�ɢ�ɫɤɨɪɨɫɬɶ�ɱɚɫɬɢɰ 

k-ɝɨ�ɜɢɞɚ. ɉɨɫɤɨɥɶɤɭ�ɩɨɬɨɤ�ɜ�ɛɟɫɤɨɧɟɱɧɨ�ɦɚɥɵɣ�ɨɛɴɟɦ�ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ 

ɤɚɤ�ɞɢɜɟɪɝɟɧɰɢɸ, ɜɡɹɬɭɸ�ɫ�ɨɛɪɚɬɧɵɦ�ɡɧɚɤɨɦ, ɬɨ�ɭɪɚɜɧɟɧɢɟ�ɛɚɥɚɧɫɚ�ɦɚɫɫɵ 

k�ɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɢɦɟɟɬ� ɜɢɞ � �kkk vt &
U� wUw div , ɚ� ɞɥɹ� ɫɭɦɦɚɪɧɨɣ 

ɩɥɨɬɧɨɫɬɢ� ɫɢɫɬɟɦɵ ¦U U
k

k ɡɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɦɚɫɫɵ� ɩɪɢɧɢɦɚɟɬ� ɮɨɪɦɭ 

ɭɪɚɜɧɟɧɢɹ� ɧɟɪɚɡɪɵɜɧɨɫɬɢ: � �vt &
U� wUw div , ɝɞɟ v& – ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ 
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ɫɤɨɪɨɫɬɶ� ɜɫɟɣ� ɫɪɟɞɵ. Ⱦɥɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ k�ɝɨ�ɤɨɦɩɨɧɟɧɬɚ� ɫɪɟɞɵ UU kkn  

ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɦɚɫɫɵ�ɩɪɢɧɢɦɚɟɬ�ɮɨɪɦɭ: 

� � kk Jdtdn
&

div� U ,                                         (6.4) 

ɝɞɟ � �vvJ kkk
&&&

�U  – ɞɢɮɮɭɡɢɨɧɧɵɣ� ɩɨɬɨɤ k�ɝɨ� ɤɨɦɩɨɧɟɧɬɚ; 

� � ��ww vtdtd & – ɩɨɥɧɚɹ�ɩɪɨɢɡɜɨɞɧɚɹ�ɩɨ�ɜɪɟɦɟɧɢ. 

 Ɂɚɤɨɧ� ɫɨɯɪɚɧɟɧɢɹ� ɢɦɩɭɥɶɫɚ.� ɂɦɩɭɥɶɫ� ɜ� ɷɥɟɦɟɧɬɚɪɧɨɦ� ɨɛɴɟɦɟ 

ɦɨɠɟɬ�ɢɡɦɟɧɹɬɶɫɹ�ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɜɧɟɲɧɢɯ�ɫɢɥ Fk�ɢ�ɫɢɥ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 

ɝɪɚɞɢɟɧɬɨɦ� ɜɧɭɬɪɟɧɧɢɯ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɫɪɟɞɟ, ɊȕĮ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɡɚɤɨɧ 

ɫɨɯɪɚɧɟɧɢɹ� ɢɦɩɭɥɶɫɚ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɨɫɧɨɜɧɨɟ� ɭɪɚɜɧɟɧɢɟ� ɞɢɧɚɦɢɤɢ 

ɫɩɥɨɲɧɵɯ�ɫɪɟɞ – ɭɪɚɜɧɟɧɢɟ�ɇɚɜɶɟ – ɋɬɨɤɫɚ: 

� � ¦¦ U�
w
w

� U
 E

ED
E

D
k

kk FP
x

dtdv
3

1
,                              (6.5) 

ɝɞɟ xȕ – ɞɟɤɚɪɬɨɜɵ� ɤɨɨɪɞɢɧɚɬɵ (ɬ. ɟ. x, y, z); vĮ – ɞɟɤɚɪɬɨɜɵ�ɤɨɦɩɨɧɟɧɬɵ 

ɜɟɤɬɨɪɚ� ɫɤɨɪɨɫɬɢ� ɫɪɟɞɵ (ɬ. ɟ. vx, vy, vz); PȕĮ – ɬɟɧɡɨɪ� ɜɧɭɬɪɟɧɧɢɯ 

ɧɚɩɪɹɠɟɧɢɣ; Fk – ɜɧɟɲɧɹɹ�ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ�ɧɚ k�ɣ�ɤɨɦɩɨɧɟɧɬ�ɫɪɟɞɵ. 

 Ɂɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ.� Ⱦɥɹ ɢɡɭɱɚɟɦɵɯ ɧɟɪɚɜɧɨɜɟɫɧɵɯ 

ɩɪɨɰɟɫɫɨɜ� ɜ� ɷɥɟɦɟɧɬɚɪɧɵɯ� ɨɛɴɟɦɚɯ� ɷɬɨɬ� ɡɚɤɨɧ� ɨɬɪɚɠɚɟɬ� ɩɟɪɜɨɟ� ɧɚɱɚɥɨ 

ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ, ɱɬɨ� ɩɥɨɬɧɨɫɬɶ� ɩɨɥɧɨɣ 

ɷɧɟɪɝɢɢ (ɧɚ� ɟɞɢɧɢɰɭ� ɨɛɴɟɦɚ) ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɩɥɨɬɧɨɫɬɶ� ɤɢɧɟɬɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ, ɩɥɨɬɧɨɫɬɶ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ� ɷɧɟɪɝɢɢ� ɜ�ɩɨɥɟ�ɞɟɣɫɬɜɢɹ� ɜɧɟɲɧɢɯ�ɫɢɥ 

Fk�ɢ�ɩɥɨɬɧɨɫɬɶ�ɜɧɭɬɪɟɧɧɟɣ�ɷɧɟɪɝɢɢ u. 

 ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɬɚɤɨɣ� ɡɚɩɢɫɢ� ɡɚɤɨɧɚ� ɫɨɯɪɚɧɟɧɢɹ� ɷɧɟɪɝɢɢ� ɩɨɥɭɱɚɟɬɫɹ 

ɭɪɚɜɧɟɧɢɟ�ɛɚɥɚɧɫɚ�ɞɥɹ�ɜɧɭɬɪɟɧɧɟɣ�ɷɧɟɪɝɢɢ: 

� � � � ¦¦ �
w
w

��U� U
E

D

ED
ED

k
kkq FJ

x
vPJvudtdu

&&&&

,
divdiv ,              (6.6) 
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ɝɞɟ � �vu &
Udiv  – ɞɢɜɟɪɝɟɧɰɢɹ� ɩɨɬɨɤɚ� ɜɧɭɬɪɟɧɧɟɣ� ɷɧɟɪɝɢɢ; qJ

&
div – 

ɞɢɜɟɪɝɟɧɰɢɹ� ɩɨɬɨɤɚ� ɬɟɩɥɨɬɵ; ¦
DE E

D
ED w
w
x
vP  – ɪɚɛɨɬɚ� ɫɢɥ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 

ɜɧɭɬɪɟɧɧɢɦɢ�ɧɚɩɪɹɠɟɧɢɹɦɢ; ¦
k

kk FJ
&&

– ɪɚɛɨɬɚ�ɜɧɟɲɧɢɯ�ɫɢɥ. 

 

6.8. ɍɪɚɜɧɟɧɢɟ�ɛɚɥɚɧɫɚ�ɷɧɬɪɨɩɢɢ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɷɧɬɪɨɩɢɢ 

 ȼ� ɬɟɪɦɨɞɢɧɚɦɢɤɟ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

ɷɧɬɪɨɩɢɹ� ɷɥɟɦɟɧɬɚɪɧɨɝɨ� ɨɛɴɟɦɚ s� ɤɚɤ� ɮɭɧɤɰɢɹ� ɜɧɭɬɪɟɧɧɟɣ� ɷɧɟɪɝɢɢ u, 

ɭɞɟɥɶɧɨɝɨ� ɨɛɴɟɦɚ U X 1 � ɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ nk, ɬ. ɟ. s  =  f(u, ȣ, nk), ɚ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ� ɧɟɟ� ɫɩɪɚɜɟɞɥɢɜɵ� ɨɛɵɱɧɵɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 

ɫɨɨɬɧɨɲɟɧɢɹ. ɗɬɢ� ɩɨɥɨɠɟɧɢɹ� ɫ� ɭɱɟɬɨɦ� ɡɚɤɨɧɨɜ� ɫɨɯɪɚɧɟɧɢɹ� ɦɚɫɫɵ, 

ɢɦɩɭɥɶɫɚ� ɢ� ɷɧɟɪɝɢɢ� ɞɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɷɥɟɦɟɧɬɚ� ɫɪɟɞɵ� ɩɨɡɜɨɥɹɸɬ 

ɡɚɩɢɫɚɬɶ�ɭɪɚɜɧɟɧɢɟ�ɛɚɥɚɧɫɚ�ɷɧɬɪɨɩɢɢ: 

� � V�� U sJdtds
&

div ,                                          (6.7) 

ɝɞɟ sJ
&

– ɩɥɨɬɧɨɫɬɶ�ɩɨɬɨɤɚ�ɷɧɬɪɨɩɢɢ; ı – ɥɨɤɚɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ�ɷɧɬɪɨɩɢɢ 

�ɧɚ� ɟɞɢɧɢɰɭ� ɨɛɴɟɦɚ� ɜ� ɟɞɢɧɢɰɭ� ɜɪɟɦɟɧɢ). ɉɥɨɬɧɨɫɬɶ� ɩɨɬɨɤɚ� ɷɧɬɪɨɩɢɢ 

ɜɵɪɚɠɚɟɬɫɹ�ɱɟɪɟɡ�ɩɥɨɬɧɨɫɬɶ�ɩɨɬɨɤɚ�ɬɟɩɥɨɬɵ qJ
&

, ɩɥɨɬɧɨɫɬɶ�ɞɢɮɮɭɡɢɨɧɧɨɝɨ 

ɩɨɬɨɤɚ kJ
&
� ɢ� ɬɭ� ɱɚɫɬɶ� ɬɟɧɡɨɪɚ� ɜɧɭɬɪɟɧɧɢɯ� ɧɚɩɪɹɠɟɧɢɣ ɊȕĮ, ɤɨɬɨɪɚɹ 

ɨɩɪɟɞɟɥɹɟɬ� ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɶ� ɩɪɨɰɟɫɫɨɜ, ɬ. ɟ. ɬɟɧɡɨɪ� ɜɹɡɤɢɯ� ɧɚɩɪɹɠɟɧɢɣ 

ɉȕĮ. Ɍɚɤ� ɤɚɤ� ɜɫɥɟɞɫɬɜɢɟ� ɞɟɣɫɬɜɢɹ� ɧɟɨɛɪɚɬɢɦɵɯ� ɩɪɨɰɟɫɫɨɜ� ɷɧɬɪɨɩɢɹ� ɜ 

ɷɥɟɦɟɧɬɚɪɧɨɦ� ɨɛɴɟɦɟ� ɧɟ� ɨɫɬɚɟɬɫɹ� ɧɟɢɡɦɟɧɧɨɣ, ɚ� ɜɨɡɪɚɫɬɚɟɬ, ɬɨ� ɷɬɨ 

ɩɨɥɨɠɟɧɢɟ� ɜ� ɭɪɚɜɧɟɧɢɢ (6.7) ɡɚɞɚɟɬɫɹ� ɜɫɟɝɞɚ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɶɸ 

ɧɚɪɚɫɬɚɧɢɹ� ɷɧɬɪɨɩɢɢ (ı > 0), ɱɬɨ� ɫɨɝɥɚɫɭɟɬɫɹ� ɫɨ� ɜɬɨɪɵɦ� ɧɚɱɚɥɨɦ 

ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 

 ɉɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ� ı� ɜ� ɷɥɟɦɟɧɬɟ� ɫɪɟɞɵ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɨɥɶɤɨ 

ɧɟɨɛɪɚɬɢɦɵɦɢ� ɩɪɨɰɟɫɫɚɦɢ, ɬɚɤɢɦɢ, ɤɚɤ� ɩɪɨɰɟɫɫɵ� ɩɟɪɟɧɨɫɚ (ɞɢɮɮɭɡɢɹ, 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ�ɢ�ɬ. ɩ.), ɢ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜ�ɨɛɳɟɦ�ɜɢɞɟ�ɤɚɤ: 
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¦ V
i

ii XJ
&&

,                                                  (6.8) 

ɝɞɟ iJ
&

– ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɩɨɬɨɤɢ ( kJ
&

, qJ
&

) ɢ� ɬɟɧɡɨɪ 

ɜɹɡɤɢɯ�ɧɚɩɪɹɠɟɧɢɣ ɉȕĮ; iX
&

– ɫɨɩɪɹɠɟɧɧɵɟ�ɫ�ɩɨɬɨɤɚɦɢ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 

ɫɢɥɵ (ɝɪɚɞɢɟɧɬɵ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ 

EE wwww xTxn kk , ). 

 Ɏɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɢɟ�ɭɪɚɜɧɟɧɢɹ.  ȼ� ɧɟɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɪɦɨɞɢ-

ɧɚɦɢɤɟ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɡɚɦɤɧɭɬɨɣ� ɫɢɫɬɟɦɵ� ɭɪɚɜɧɟɧɢɣ� ɩɨɬɨɤɢ�ɮɢɡɢɱɟɫɤɢɯ 

ɜɟɥɢɱɢɧ iJ
&
� ɜɵɪɚɠɚɸɬ� ɱɟɪɟɡ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɫɢɥɵ iX

&
, ɩɪɢ� ɷɬɨɦ 

ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɨɩɭɳɟɧɢɟ� ɦɚɥɵɯ� ɨɬɤɥɨɧɟɧɢɣ� ɫɢɫɬɟɦɵ� ɨɬ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ. ȼɨɡɧɢɤɚɸɳɢɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 

ɩɨɬɨɤɢ� ɥɢɧɟɣɧɨ� ɡɚɜɢɫɹɬ� ɨɬ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɥ� ɢ� ɨɩɢɫɵɜɚɸɬɫɹ 

ɨɫɨɛɵɦɢ ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɢɦɢ�ɭɪɚɜɧɟɧɢɹɦɢ�ɜɢɞɚ: 

¦ 
k

kiki XLJ
&

,                                                    (6.9) 

ɝɞɟ Lik – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɤɢɧɟɬɢɱɟɫɤɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ (ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɧɨɫɚ), kX
&

– ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ�ɫɢɥɚ. 

 ȼ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ ɩɪɹɦɵɯ� ɩɪɨɰɟɫɫɚɯ� ɫɢɥɚ kX
&
� ɜɵɡɵɜɚɟɬ� ɩɨɬɨɤ kJ

&
. 

ɇɚɩɪɢɦɟɪ, ɝɪɚɞɢɟɧɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɵɡɵɜɚɟɬ� ɩɨɬɨɤ� ɬɟɩɥɨɬɵ (ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ), ɝɪɚɞɢɟɧɬ� ɤɨɧɰɟɧɬɪɚɰɢɢ� í� ɩɨɬɨɤ� ɜɟɳɟɫɬɜɚ 

�ɨɛɟɫɩɟɱɢɜɚɟɬ� ɞɢɮɮɭɡɢɸ), ɝɪɚɞɢɟɧɬ� ɫɤɨɪɨɫɬɢ� í� ɩɨɬɨɤ� ɢɦɩɭɥɶɫɚ 

�ɨɩɪɟɞɟɥɹɟɬ� ɜɹɡɤɨɫɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɫɪɟɞɵ), ɝɪɚɞɢɟɧɬ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɨɬɟɧɰɢɚɥɚ�í� ɷɥɟɤɬɪɢɱɟɫɤɢɣ� ɬɨɤ (ɨɛɟɫɩɟɱɢɜɚɟɬ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ). Ⱦɥɹ 

ɤɚɠɞɨɝɨ� ɢɡ� ɧɚɡɜɚɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɤɢɧɟɬɢɱɟɫɤɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ Lik: ɤɨɷɮɮɢɰɢɟɧɬ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, 

ɤɨɷɮɮɢɰɢɟɧɬ� ɞɢɮɮɭɡɢɢ, ɤɨɷɮɮɢɰɢɟɧɬ� ɜɹɡɤɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ. 
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 Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ�ɫɢɥɚ kX
&
ɦɨɠɟɬ�ɜɵɡɜɚɬɶ�ɢ�ɧɟɫɨɩɪɹɠɟɧɧɵɣ�ɫ�ɧɟɣ 

ɩɨɬɨɤ iJ � ɩɪɢ i  � k, ɧɚɩɪɢɦɟɪ, ɝɪɚɞɢɟɧɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɵɡɵɜɚɟɬ� ɩɨɬɨɤ 

ɜɟɳɟɫɬɜɚ kJ
&
� ɜ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ� ɫɢɫɬɟɦɟ (ɩɪɨɹɜɥɟɧɢɟ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɣ 

ɬɟɪɦɨɞɢɮɮɭɡɢɢ), ɝɪɚɞɢɟɧɬ�ɤɨɧɰɟɧɬɪɚɰɢɢ – ɩɨɬɨɤ�ɬɟɩɥɨɬɵ qJ
&

 (ɩɪɨɹɜɥɟɧɢɟ 

ɞɢɮɮɭɡɢɨɧɧɨɝɨ� ɬɟɪɦɨɷɮɮɟɤɬɚ). Ɍɚɤɢɟ� ɩɪɨɰɟɫɫɵ� ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ 

ɩɟɪɟɤɪɟɫɬɧɵɦɢ� ɩɪɨɰɟɫɫɚɦɢ �ɢɥɢ� ɧɚɥɚɝɚɸɳɢɦɢɫɹ� ɷɮɮɟɤɬɚɦɢ), ɨɧɢ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɨɫɨɛɵɦɢ�ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ Lik�ɫ i � k. 

 ɋ� ɭɱɟɬɨɦ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɢɯ� ɭɪɚɜɧɟɧɢɣ 

ɩɪɨɢɡɜɨɞɫɬɜɨ�ɷɧɬɪɨɩɢɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ 

0
,

t V ¦
ki

kiki XLX
&&

                                          (6.10) 

 Ɍɟɨɪɟɦɚ�ɉɪɢɝɨɠɢɧɚ.� ȼ 1947 ɝ. ɛɟɥɶɝɢɣɫɤɢɣ� ɮɢɡɢɤ� ɂ. ɉɪɢɝɨɠɢɧ 

ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɨɫɧɨɜɧɵɯ� ɩɨɥɨɠɟɧɢɣ� ɧɟɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ (ɡɚ 

ɷɬɨ� ɜ 1977 ɝ. ɟɦɭ� ɩɪɢɫɭɠɞɟɧɚ� ɇɨɛɟɥɟɜɫɤɚɹ� ɩɪɟɦɢɹ) ɫɮɨɪɦɭɥɢɪɨɜɚɥ� ɢ 

ɞɨɤɚɡɚɥ�ɫɥɟɞɭɸɳɭɸ�ɬɟɨɪɟɦɭ. 

ɉɪɢ�ɡɚɞɚɧɧɵɯ�ɜɧɟɲɧɢɯ�ɭɫɥɨɜɢɹɯ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ�ɞɨɫɬɢɠɟɧɢɸ�ɫɢɫɬɟɦɨɣ 

ɪɚɜɧɨɜɟɫɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ, ɫɬɚɰɢɨɧɚɪɧɨɦɭ �ɧɟ� ɢɡɦɟɧɹɟɦɨɦɭ� ɜɨ� ɜɪɟɦɟɧɢ) 

ɫɨɫɬɨɹɧɢɸ�ɫɢɫɬɟɦɵ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɦɢɧɢɦɚɥɶɧɨɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɷɧɬɪɨɩɢɢ�ımin. 

 ȿɫɥɢ�ɜɧɟɲɧɢɯ�ɩɪɟɩɹɬɫɬɜɢɣ�ɧɟɬ (ɫɢɫɬɟɦɚ�ɢɡɨɥɢɪɨɜɚɧɚ), ɬɨ ı�ĺ 0
�ɢ�ɜ 

ɫɨɫɬɨɹɧɢɢ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ ı = 0. Ɍɟɨɪɟɦɚ� ɉɪɢɝɨɠɢɧɚ 

ɫɩɪɚɜɟɞɥɢɜɚ, ɟɫɥɢ�ɤɢɧɟɬɢɱɟɫɤɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ�ɩɨɫɬɨɹɧɧɵ, ɞɥɹ� ɪɟɚɥɶɧɵɯ 

ɫɢɫɬɟɦ�ɷɬɚ�ɬɟɨɪɟɦɚ�ɜɵɩɨɥɧɹɟɬɫɹ�ɥɢɲɶ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ. 

ɉɪɢɝɨɠɢɧ� ɩɪɢ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɟ� ɫɜɨɟɣ� ɬɟɨɪɟɦɵ� ɜɨɫɩɨɥɶɡɨɜɚɥɫɹ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ� ɜ 1931 ɝ. ɚɦɟɪɢɤɚɧɫɤɢɦ� ɮɢɡɢɤɨɦ� Ʌ. Ɉɧɫɚɝɟɪɨɦ 

ɫɨɨɬɧɨɲɟɧɢɹɦɢ� ɦɟɠɞɭ� ɤɢɧɟɬɢɱɟɫɤɢɦɢ� ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ Lik� ɞɥɹ 

ɩɟɪɟɤɪɟɫɬɧɵɯ� ɩɪɨɰɟɫɫɨɜ. Ɉɧɫɚɝɟɪ� ɩɨɤɚɡɚɥ, ɱɬɨ� ɜ� ɨɬɫɭɬɫɬɜɢɟ� ɜɧɟɲɧɟɝɨ 

ɦɚɝɧɢɬɧɨɝɨ� ɩɨɥɹ� ɫ� ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ H
&
ɢ� ɜɪɚɳɟɧɢɹ� ɫɢɫɬɟɦɵ� ɫ� ɭɝɥɨɜɨɣ 

                                                

�Ɇɢɧɢɦɚɥɶɧɨɫɬɶ V�ɞɥɹ�ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɫɬɨɥɶ�ɨɛɳɢɦ�ɩɪɢɧɰɢɩɨɦ, 
ɤɚɤ�ɦɚɤɫɢɦɚɥɶɧɨɫɬɶ�ɷɧɬɪɨɩɢɢ s�ɞɥɹ�ɪɚɜɧɨɜɟɫɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ. 
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ɫɤɨɪɨɫɬɶɸ Z& � ɫɭɳɟɫɬɜɭɟɬ� ɪɚɜɟɧɫɬɜɨ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ Lik =  Lki, ɚ� ɤɨɝɞɚ 

ɞɟɣɫɬɜɭɸɬ� ɦɚɝɧɢɬɧɨɟ� ɢ� ɢɧɟɪɰɢɨɧɧɨɟ� ɩɨɥɹ, ɫɥɟɞɭɟɬ� ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ 

.)()(
);()(

Z� Z
� 
&&

&&

kiik

kiik
LL

HLHL  

 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. ɑɬɨ� ɢɡɭɱɚɟɬ� ɬɟɪɦɨɞɢɧɚɦɢɤɚ? ɇɚ� ɱɟɦ� ɨɫɧɨɜɚɧɚ� ɮɟɧɨɦɟɧɨɥɨ-

ɝɢɱɟɫɤɚɹ� ɬɟɪɦɨɞɢɧɚɦɢɤɚ? Ʉɚɤɢɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ� ȼɚɦ 

ɢɡɜɟɫɬɧɵ? 

2. ɑɬɨ�ɨɛɴɟɞɢɧɹɟɬ�ɬɟɪɦɨɞɢɧɚɦɢɤɭ�ɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ�ɮɢɡɢɤɭ? 

3. ɑɬɨ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɝɨɦɨɝɟɧɧɵɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 

ɫɢɫɬɟɦɵ? Ʉɚɤɢɟ�ɬɟɥɚ�ɦɨɝɭɬ�ɜɯɨɞɢɬɶ�ɜ�ɫɨɫɬɚɜ�ɝɟɬɟɪɨɝɟɧɧɵɯ�ɫɢɫɬɟɦ? 

4. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɮɚɡɵ. Ɇɨɠɟɬ� ɥɢ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɬɜɟɪɞɨɝɨ� ɬɟɥɚ 

ɛɵɬɶ�ɛɨɥɟɟ�ɨɞɧɨɣ�ɮɚɡɵ? 

5. Ʉɚɤɢɟ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɧɚɡɵɜɚɸɬɫɹ� ɪɚɜɧɨɜɟɫɧɵɦɢ? 

Ʉɚɤɢɦ� ɬɪɟɛɨɜɚɧɢɹɦ� ɞɨɥɠɧɵ� ɭɞɨɜɥɟɬɜɨɪɹɬɶ� ɫɢɫɬɟɦɵ, ɱɬɨɛɵ� ɜ� ɧɢɯ 

ɩɪɨɬɟɤɚɥɢ�ɨɛɪɚɬɢɦɵɟ�ɩɪɨɰɟɫɫɵ? 

6. ȼ�ɱɟɦ�ɫɨɫɬɨɢɬ�ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ�ɪɚɜɧɨɜɟɫɧɨɣ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ? 

7. ɉɪɢɜɟɞɢɬɟ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ� ɮɨɪɦɭ� ɡɚɩɢɫɢ� ɩɟɪɜɨɝɨ� ɧɚɱɚɥɚ 

ɬɟɪɦɨɞɢɧɚɦɢɤɢ�ɢ�ɞɚɣɬɟ�ɟɟ�ɬɨɥɤɨɜɚɧɢɟ. 

8. ɋɮɨɪɦɭɥɢɪɭɣɬɟ� ɜɬɨɪɨɟ� ɧɚɱɚɥɨ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɉɨɱɟɦɭ� ɧɟ 

ɜɨɡɦɨɠɟɧ�ɩɟɪɩɟɬɭɭɦ�ɦɨɛɢɥɟ 2-ɝɨ�ɪɨɞɚ? 

9. ɉɨɱɟɦɭ� ɷɧɬɪɨɩɢɸ� ɪɚɫɫɦɚɬɪɢɜɚɸɬ� ɤɚɤ� ɦɟɪɭ� ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ 

ɫɨɫɬɨɹɧɢɹ? Ʉɚɤɨɣ� ɡɚɤɨɧ  ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɧɚɥɢɱɢɟ� ɜ� ɩɪɢɪɨɞɟ� ɨɛɳɟɣ 

ɚɫɢɦɦɟɬɪɢɢ? 

10. Ʉɚɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɫɢɫɬɟɦɵ� ɧɚɡɵɜɚɸɬ� ɦɚɤɪɨɫɨɫɬɨɹɧɢɟɦ, 

ɦɢɤɪɨɫɨɫɬɨɹɧɢɟɦ? 
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11. ɑɬɨ� ɧɚɡɵɜɚɟɬɫɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ� ɜɟɫɨɦ� ɦɚɤɪɨɫɨɫɬɨɹɧɢɹ? Ʉɚɤɚɹ 

ɝɢɩɨɬɟɡɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɢɤɪɨɫɨɫɬɨɹɧɢɣ� ɥɟɠɢɬ� ɜ� ɨɫɧɨɜɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 

ɮɢɡɢɤɢ? 

12. Ʉɚɤɭɸ� ɜɟɥɢɱɢɧɭ� ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɷɧɬɪɨɩɢɟɣ 

�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɜɟɪɨɹɬɧɨɫɬɶɸ), ɤɚɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɨɧɚ�ɨɛɥɚɞɚɟɬ? 

13. Ɂɚɩɢɲɢɬɟ� ɮɨɪɦɭɥɭ� Ȼɨɥɶɰɦɚɧɚ� ɞɥɹ� ɷɧɬɪɨɩɢɢ� ɢ� ɨɛɴɹɫɧɢɬɟ� ɟɟ. 

Ʉɚɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɜ� ɡɚɦɤɧɭɬɨɣ� ɦɚɤɪɨɫɢɫɬɟɦɟ� ɨɬɜɟɱɚɟɬ� ɦɚɤɫɢɦɚɥɶɧɨɦɭ 

ɛɟɫɩɨɪɹɞɤɭ? 

14. Ʉɚɤɢɟ� ɮɭɧɤɰɢɢ� ɫɨɫɬɨɹɧɢɣ� ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ� ɬɟɪɦɨɞɢɧɚɦɢ-

ɱɟɫɤɢɦɢ�ɩɨɬɟɧɰɢɚɥɚɦɢ? ɑɬɨ�ɹɜɥɹɟɬɫɹ�ɭɫɥɨɜɢɹɦɢ�ɪɚɜɧɨɜɟɫɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜ 

ɫɢɫɬɟɦɟ�ɢ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɷɬɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ? 

15. Ʉɚɤɭɸ� ɜɟɥɢɱɢɧɭ� ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɷɧɬɪɨɩɢɟɣ, 

ɤɚɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɨɧɚ�ɨɛɥɚɞɚɟɬ? 

16. ɑɬɨ� ɬɚɤɨɟ� ɬɟɪɦɨɫɬɚɬ� ɫ� ɩɨɡɢɰɢɣ� ɫɥɨɠɧɨɣ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ? 

17. Ʉɚɤɢɟ� ɫɢɫɬɟɦɵ� ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ� ɤɚɧɨɧɢɱɟɫɤɢɦ� ɚɧɫɚɦɛɥɟɦ 

Ƚɢɛɛɫɚ, ɱɬɨ�ɢɦ�ɩɪɢɫɭɳɟ? 

18. Ʉɚɤ� ɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɬɟɨɪɢɹɯ� ɩɪɢɧɹɬɨ� ɪɚɫɫɱɢɬɵɜɚɬɶ� ɷɧɬɪɨɩɢɸ 

ɞɥɹ�ɤɥɚɫɫɢɱɟɫɤɢɯ (ɧɟɤɜɚɧɬɨɜɵɯ) ɫɢɫɬɟɦ�ɢ�ɤɚɤ – ɞɥɹ�ɤɜɚɧɬɨɜɵɯ? 

19. Ʉɚɤɢɟ� ɫɢɫɬɟɦɵ� ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ� ɛɨɥɶɲɢɦ� ɤɚɧɨɧɢɱɟɫɤɢɦ 

ɚɧɫɚɦɛɥɟɦ�Ƚɢɛɛɫɚ, ɱɬɨ�ɢɦ�ɩɪɢɫɭɳɟ? 

20. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɮɥɭɤɬɭɚɰɢɣ. Ʉɚɤɢɟ� ɜɟɥɢɱɢɧɵ� ɩɨɞɜɟɪɠɟɧɵ 

ɮɥɭɤɬɭɚɰɢɹɦ? Ʉɚɤɢɟ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɩɪɢ 

ɚɧɚɥɢɡɟ�ɮɥɭɤɬɭɚɰɢɣ? 

21. ȼ� ɤɚɤɢɯ� ɫɥɭɱɚɹɯ� ɮɥɭɤɬɭɚɰɢɢ� ɢɦɟɸɬ� ɪɟɲɚɸɳɟɟ� ɡɧɚɱɟɧɢɟ� ɜ 

ɷɜɨɥɸɰɢɢ� ɫɢɫɬɟɦ? Ʉɚɤ� ɮɥɭɤɬɭɚɰɢɢ� ɭɬɨɱɧɹɸɬ� ɫɦɵɫɥ� ɜɬɨɪɨɝɨ� ɧɚɱɚɥɚ 

ɬɟɪɦɨɞɢɧɚɦɢɤɢ? Ʉɚɤɭɸ� ɜɟɥɢɱɢɧɭ� ɪɚɫɫɱɢɬɵɜɚɸɬ, ɟɫɥɢ� ɯɨɬɹɬ� ɭɫɬɚɧɨɜɢɬɶ 

ɜɡɚɢɦɧɨɟ�ɜɥɢɹɧɢɟ�ɮɥɭɤɬɭɚɰɢɣ�ɞɜɭɯ�ɨɬɞɟɥɶɧɵɯ�ɜɟɥɢɱɢɧ? 

22. Ʉɚɤɨɜɨ�ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ�ɧɟɪɚɜɧɨɜɟɫɧɨɣ�ɬɟɪɦɨɞɢɧɚɦɢɤɢ? 
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23. ȼ� ɱɟɦ� ɡɚɤɥɸɱɚɟɬɫɹ� ɦɟɬɨɞ� ɢɫɫɥɟɞɨɜɚɧɢɹ (ɨɩɢɫɚɧɢɹ) ɩɪɨɰɟɫɫɨɜ� ɜ 

ɧɟɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɪɦɨɞɢɧɚɦɢɤɟ? Ʉɚɤɚɹ� ɫɢɫɬɟɦɚ� ɭɪɚɜɧɟɧɢɣ� ɩɪɢ� ɷɬɨɦ 

ɫɨɫɬɚɜɥɹɟɬɫɹ? 

24. Ɂɚɩɢɲɢɬɟ�ɜɵɪɚɠɟɧɢɟ�ɞɥɹ�ɞɢɮɮɭɡɢɨɧɧɨɝɨ�ɩɨɬɨɤɚ�ɧɟɤɨɬɨɪɨɝɨ k�ɝɨ 

ɤɨɦɩɨɧɟɧɬɚ� ɫɥɨɠɧɨɣ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ� ɫɢɫɬɟɦɵ. Ʉɚɤ� ɡɚɩɢɫɵɜɚɟɬɫɹ 

ɭɪɚɜɧɟɧɢɟ�ɛɚɥɚɧɫɚ�ɦɚɫɫɵ�ɞɥɹ�ɷɬɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ? 

25. ɋ�ɤɚɤɢɦ�ɡɚɤɨɧɨɦ�ɫɨɯɪɚɧɟɧɢɹ�ɫɜɹɡɚɧɨ�ɭɪɚɜɧɟɧɢɟ�ɇɚɜɶɟ – ɋɬɨɤɫɚ? 

26. Ɉɩɪɟɞɟɥɢɬɟ� ɤɚɱɟɫɬɜɟɧɧɵɣ� ɫɨɫɬɚɜ� ɭɪɚɜɧɟɧɢɹ� ɛɚɥɚɧɫɚ� ɜɧɭɬɪɟɧɧɟɣ 

ɷɧɟɪɝɢɢ�ɦɚɤɪɨɫɢɫɬɟɦɵ. 

27. Ɂɚɩɢɲɢɬɟ� ɢ� ɨɛɴɹɫɧɢɬɟ� ɭɪɚɜɧɟɧɢɟ� ɛɚɥɚɧɫɚ� ɷɧɬɪɨɩɢɢ. Ʉɚɤɢɟ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɩɨɬɨɤɢ� ɨɩɪɟɞɟɥɹɸɬ� ɩɥɨɬɧɨɫɬɶ� ɩɨɬɨɤɚ� ɷɧɬɪɨɩɢɢ? ɑɟɦ 

ɨɛɭɫɥɨɜɥɟɧɨ� ɩɨɥɨɠɢɬɟɥɶɧɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ� ɜ� ɫɢɫɬɟɦɟ, ɤɚɤ� ɨɧɨ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ? 

28. Ʉɚɤ (ɜ�ɮɨɪɦɟ� ɤɚɤɢɯ� ɭɪɚɜɧɟɧɢɣ) ɜ� ɧɟɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɪɦɨɞɢɧɚɦɢɤɟ 

ɩɪɢɧɹɬɨ�ɡɚɩɢɫɵɜɚɬɶ  ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ�ɩɨɬɨɤɢ? 

29. ɋɮɨɪɦɭɥɢɪɭɣɬɟ� ɬɟɨɪɟɦɭ� ɉɪɢɝɨɠɢɧɚ; ɞɥɹ� ɤɚɤɢɯ� ɭɫɥɨɜɢɣ� ɨɧɚ 

ɫɩɪɚɜɟɞɥɢɜɚ? Ʉɚɤɨɣ� ɩɪɢɧɰɢɩ� ɹɜɥɹɟɬɫɹ� ɛɨɥɟɟ� ɨɛɳɢɦ: ɦɢɧɢɦɚɥɶɧɨɫɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɚ� ɷɧɬɪɨɩɢɢ� ɜ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɢɥɢ� ɦɚɤɫɢɦɚɥɶɧɨɫɬɶ 

ɷɧɬɪɨɩɢɢ�ɞɥɹ�ɪɚɜɧɨɜɟɫɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ? 

30. ɑɬɨ�ɨɬɪɚɠɚɸɬ�ɫɨɨɬɧɨɲɟɧɢɹ�Ɉɧɫɚɝɟɪɚ� ɞɥɹ� ɤɢɧɟɬɢɱɟɫɤɢɯ�ɤɨɷɮɮɢ-

ɰɢɟɧɬɨɜ�ɩɟɪɟɤɪɟɫɬɧɵɯ�ɩɪɨɰɟɫɫɨɜ? 
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7. ɉɈɊəȾɈɄ�ɂ�ɏȺɈɋ�ȼ�ɉɊɂɊɈȾȿ 

 

7.1. ɋɬɪɟɥɚ�ɜɪɟɦɟɧɢ 

Ɍɟɪɦɨɞɢɧɚɦɢɤɚ XX–XXI ɜɜ. ɢɫɫɥɟɞɭɟɬ� ɨɬɤɪɵɬɵɟ� ɫɢɫɬɟɦɵ� ɜ 

ɫɨɫɬɨɹɧɢɹɯ, ɞɚɥɟɤɢɯ� ɨɬ� ɪɚɜɧɨɜɟɫɢɹ. ȼ� ɧɟɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɪɦɨɞɢɧɚɦɢɤɟ 

ɫɬɚɜɢɬɫɹ� ɫɟɪɶɟɡɧɚɹ�ɡɚɞɚɱɚ�í�ɞɨɤɚɡɚɬɶ�ɬɨ, ɱɬɨ�ɫɚɦɚ�ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɶ�ɦɨɠɟɬ 

ɫɥɭɠɢɬɶ�ɩɪɢɱɢɧɨɣ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɩɨɪɹɞɤɚ�ɜ�ɫɢɫɬɟɦɟ. 

 ȼɜɟɞɟɧɧɨɟ�ɟɳɟ�ɜ 1928 ɝ. ɚɧɝɥɢɣɫɤɢɦ�ɚɫɬɪɨɮɢɡɢɤɨɦ�Ⱥ. ɗɞɞɢɧɝɬɨɧɨɦ 

ɩɨɧɹɬɢɟ «ɫɬɪɟɥɚ� ɜɪɟɦɟɧɢ»
 ɞɥɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɬɟɱɟɧɢɹ� ɜɪɟɦɟɧɢ� ɢɡ 

ɩɪɨɲɥɨɝɨ� ɜ� ɛɭɞɭɳɟɟ� ɧɚ� ɫɚɦɨɦ� ɞɟɥɟ� ɧɨɫɢɬ� ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ� ɯɚɪɚɤɬɟɪ� ɜ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ� ɢ� ɩɨɡɜɨɥɹɟɬ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɧɚɩɪɚɜɥɟɧɢɟ� ɧɟɨɛɪɚɬɢɦɨɣ 

ɞɢɧɚɦɢɤɢ (ɷɜɨɥɸɰɢɢ) ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɢɫɬɟɦɵ (ɨɛɪɚɡɨɜɚɧɢɟ�í�ɫɭɳɟɫɬɜɨ-

ɜɚɧɢɟ�í�ɪɚɫɩɚɞ). 

ɋɟɣɱɚɫ�ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɧɟɨɛɪɚɬɢɦɨɫɬɶ�ɜɵɡɵɜɚɟɬ�ɦɧɨɠɟɫɬɜɨ�ɧɨɜɵɯ 

ɹɜɥɟɧɢɣ, ɬɚɤɢɯ, ɤɚɤ� ɨɛɪɚɡɨɜɚɧɢɟ� ɜɢɯɪɟɣ� ɜ� ɫɥɨɟ� ɠɢɞɤɨɫɬɢ, ɤɨɥɟɛɚɬɟɥɶɧɵɟ 

ɯɢɦɢɱɟɫɤɢɟ� ɪɟɚɤɰɢɢ, ɥɚɡɟɪɧɨɟ� ɢɡɥɭɱɟɧɢɟ� ɢ� ɞɪ. ɇɟɨɛɪɚɬɢɦɨɫɬɶ, ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɢɝɪɚɟɬ�ɡɚɦɟɬɧɭɸ�ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ�ɪɨɥɶ. ɇɟɜɨɡɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ 

ɠɢɡɧɶ�ɜ�ɦɢɪɟ, ɥɢɲɟɧɧɨɦ�ɫɜɹɡɟɣ�ɫ�ɧɟɨɛɪɚɬɢɦɵɦɢ�ɩɪɨɰɟɫɫɚɦɢ. Ʉɚɤ�ɝɨɜɨɪɢɬ 

ɂ. ɉɪɢɝɨɠɢɧ

, «ɦɵ� ɞɟɬɢ� ɫɬɪɟɥɵ� ɜɪɟɦɟɧɢ, ɷɜɨɥɸɰɢɢ, ɧɨ� ɨɬɧɸɞɶ� ɧɟ� ɟɟ 

ɫɨɡɞɚɬɟɥɢ». 

 Ɇɨɠɧɨ� ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 

ɩɨɥɨɠɟɧɢɣ ɷɜɨɥɸɰɢɨɧɧɨɝɨ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ �ɤɨɬɨɪɨɟ� ɫɟɣɱɚɫ� ɫɬɪɟɦɢɬɟɥɶɧɨ 

ɪɚɡɜɢɜɚɟɬɫɹ) ɛɭɞɭɬ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɬɚɤɢɟ�ɧɟɤɥɚɫɫɢɱɟɫɤɢɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɤɚɤ 

ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ, ɮɥɭɤɬɭɚɰɢɢ, ɧɟɨɛɪɚɬɢɦɨɫɬɶ. ɉɪɢɱɟɦ, ɤɚɤ 

ɩɨɤɚɡɵɜɚɟɬ�ɩɪɚɤɬɢɤɚ, ɫɭɳɟɫɬɜɟɧɧɨ�ɜɚɠɧɵɦɢ�ɨɤɚɡɵɜɚɸɬɫɹ�ɬɨɥɶɤɨ�ɛɨɥɶɲɢɟ 

                                                

� ɉɨɧɹɬɢɟ «ɫɬɪɟɥɚ� ɜɪɟɦɟɧɢ» ɜɨɡɧɢɤɥɨ� ɜ� ɮɢɡɢɤɟ� ɩɪɢ�ɨɩɢɫɚɧɢɢ� ɩɟɪɟɧɨɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ 
�ɞɢɮɮɭɡɢɢ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɜɹɡɤɨɫɬɢ�ɢ�ɬ. ɩ.). 


 ɉɪɢɝɨɠɢɧ�ɂ., ɋɬɟɧɝɟɪɫ ɂ. ȼɪɟɦɹ, ɯɚɨɫ, ɤɜɚɧɬ. Ʉ�ɪɟɲɟɧɢɸ�ɩɚɪɚɞɨɤɫɚ�ɜɪɟɦɟɧɢ: ɉɟɪ. ɫ 
ɚɧɝɥ. Ɇ.: ɗɞɢɬɨɪɢɚɥ�ɍɊɋɋ, 2001. 
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ɮɥɭɤɬɭɚɰɢɢ, ɜɨɡɧɢɤɚɸɳɢɟ� ɜ� ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ� ɢɫɫɥɟɞɭɟɦɚɹ� ɫɢɫɬɟɦɚ 

ɧɚɯɨɞɢɬɫɹ�ɜɞɚɥɢ�ɨɬ�ɫɨɫɬɨɹɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ (ɫɢɫɬɟɦɚ�ɧɟɭɫɬɨɣɱɢɜɚ). 

ɉɨɞɨɛɧɵɟ� ɫɢɬɭɚɰɢɢ, ɤɚɤ� ɭɬɜɟɪɠɞɚɟɬ� ɫɨɜɪɟɦɟɧɧɚɹ� ɧɚɭɤɚ, ɹɜɥɹɸɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɵɦɢ�ɞɥɹ�ɥɸɛɵɯ�ɨɬɤɪɵɬɵɯ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ. 

 

7.2. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ: 

ɭɫɬɨɣɱɢɜɵɟ�ɢ�ɧɟɭɫɬɨɣɱɢɜɵɟ�ɫɢɫɬɟɦɵ 

ɋɢɫɬɟɦɵ, ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɵɟ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɫɜɨɟɣ� ɫɬɪɭɤɬɭɪɵ, 

ɩɪɢɧɹɬɨ� ɧɚɡɵɜɚɬɶ� ɞɢɧɚɦɢɱɟɫɤɢɦɢ. ɗɬɢ ɫɢɫɬɟɦɵ� ɩɨɞɪɚɡɞɟɥɹɸɬ� ɧɚ 

ɭɫɬɨɣɱɢɜɵɟ�ɢ ɧɟɭɫɬɨɣɱɢɜɵɟ. 

ɇɚɩɪɢɦɟɪ, ɢɞɟɚɥɶɧɵɣ� ɦɚɹɬɧɢɤ (ɛɟɡ� ɬɪɟɧɢɹ) – ɭɫɬɨɣɱɢɜɚɹ 

ɞɢɧɚɦɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ, ɬɚɤ� ɤɚɤ�ɫɥɚɛɵɟ� ɜɧɟɲɧɢɟ� ɜɨɡɦɭɳɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟ�ɫɤɚɡɵɜɚɸɬɫɹ�ɧɚ�ɯɚɪɚɤɬɟɪɟ�ɟɝɨ�ɞɜɢɠɟɧɢɹ. 

 Ⱦɥɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɫɥɚɛɵɟ� ɜɨɡɦɭɳɟɧɢɹ 

ɭɫɢɥɢɜɚɸɬɫɹ, ɩɪɢɞɚɜɚɹ� ɫɢɫɬɟɦɟ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ, ɬɚɤɢɦ� ɨɛɪɚɡɨɦ 

ɮɨɪɦɢɪɭɟɬɫɹ�ɧɟɭɫɬɨɣɱɢɜɚɹ�ɞɢɧɚɦɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ. 

ɏɚɨɬɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ. ȼ� ɤɚɱɟɫɬɜɟ� ɧɚɢɛɨɥɟɟ� ɧɟɭɫɬɨɣɱɢɜɵɯ 

ɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɯɚɨɬɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ, 

ɨɩɢɫɚɧɢɟ� ɞɜɢɠɟɧɢɹ� ɤɨɬɨɪɵɯ� ɫ� ɩɨɡɢɰɢɣ� ɤɥɚɫɫɢɱɟɫɤɢɯ� ɬɪɚɟɤɬɨɪɢɣ 

ɫɬɚɧɨɜɢɬɫɹ�ɧɟɞɨɫɬɚɬɨɱɧɵɦ, ɩɨɫɤɨɥɶɤɭ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ�ɬɪɚɟɤɬɨɪɢɢ�ɬɚɤɢɯ 

ɫɢɫɬɟɦ, ɢɡɧɚɱɚɥɶɧɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɫɨɜɩɚɞɚɸɳɢɟ, ɫ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ�ɪɚɫɯɨɞɹɬɫɹ. 

 Ɍɚɤ� ɤɚɤ� ɞɥɹ� ɯɚɨɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɩɨɧɹɬɢɟ «ɬɪɚɟɤɬɨɪɢɹ» ɫɬɚɧɨɜɢɬɫɹ 

ɜɵɪɨɠɞɟɧɧɵɦ, ɬɨ� ɞɥɹ� ɧɢɯ� ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɧɨɟ� ɨɩɢɫɚɧɢɟ ɜ 

ɬɟɪɦɢɧɚɯ ɚɧɫɚɦɛɥɹ� ɬɪɚɟɤɬɨɪɢɣ, ɬ. ɟ., ɩɨ� ɫɭɬɢ, ɩɪɢɦɟɧɹɟɬɫɹ� ɩɨɞɯɨɞ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɢ� ɪɚɡɜɢɬɵɣ� Ⱦɠ. Ƚɢɛɛɫɨɦ� ɢ� Ⱥ. ɗɣɧɲɬɟɣɧɨɦ� ɜ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɮɢɡɢɤɟ. 

ȼɚɠɧɨɟ� ɫɜɨɣɫɬɜɨ� ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ� ɨɩɢɫɚɧɢɹ� ɯɚɨɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ – 

ɧɟɫɜɨɞɢɦɨɫɬɶ, ɢɧɚɱɟ�ɝɨɜɨɪɹ, ɧɟɩɪɢɦɟɧɢɦɨɫɬɶ�ɟɝɨ�ɤ�ɨɬɞɟɥɶɧɨɣ�ɬɪɚɟɤɬɨɪɢɢ. 
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ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɦɨɠɧɨ� ɭɬɜɟɪɠɞɚɬɶ� ɢ� ɨɛɪɚɬɧɨɟ, ɚ� ɨɩɪɟɞɟɥɟɧɢɸ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɫɢɫɬɟɦ� ɩɪɢɞɚɬɶ� ɫɥɟɞɭɸɳɭɸ� ɮɨɪɦɭ: ɜɫɟ� ɫɢɫɬɟɦɵ, 

ɞɨɩɭɫɤɚɸɳɢɟ� ɧɟɫɜɨɞɢɦɨɟ� ɜɟɪɨɹɬɧɨɫɬɧɨɟ� ɨɩɢɫɚɧɢɟ, ɹɜɥɹɸɬɫɹ 

ɯɚɨɬɢɱɟɫɤɢɦɢ. 

 Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɯɚɨɬɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ� ɨɩɢɫɵɜɚɸɬɫɹ� ɧɟ� ɜ� ɬɟɪɦɢɧɚɯ 

ɨɬɞɟɥɶɧɵɯ� ɬɪɚɟɤɬɨɪɢɣ (ɢɥɢ� ɨɬɞɟɥɶɧɵɯ� ɜɨɥɧɨɜɵɯ� ɮɭɧɤɰɢɣ� ɜ� ɫɥɭɱɚɟ 

ɤɜɚɧɬɨɜɵɯ�ɫɢɫɬɟɦ), ɚ�ɜ�ɬɟɪɦɢɧɚɯ�ɚɧɫɚɦɛɥɟɣ (ɢɥɢ�ɩɭɱɤɨɜ) ɬɪɚɟɤɬɨɪɢɣ. 

 Ʉɪɨɦɟ� ɬɨɝɨ, ɞɢɧɚɦɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɨɞɯɨɞɨɦ� Ⱥ. 

ɉɭɚɧɤɚɪɟ (ɮɪɚɧɰɭɡɫɤɢɣ� ɦɚɬɟɦɚɬɢɤ� ɞɨɤɚɡɚɥ� ɜ 1889 ɝ. ɬɟɨɪɟɦɭ� ɨɛ� ɨɛɳɟɣ 

ɧɟɢɧɬɟɝɪɢɪɭɟɦɨɫɬɢ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ) ɩɨɞɪɚɡɞɟɥɹɸɬ�ɧɚ: 

x ɢɧɬɟɝɪɢɪɭɟɦɵɟ, ɞɥɹ� ɤɨɬɨɪɵɯ� ɭɞɚɟɬɫɹ� ɢɫɤɥɸɱɢɬɶ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ; 

x ɧɟɢɧɬɟɝɪɢɪɭɟɦɵɟ, ɞɥɹ� ɤɨɬɨɪɵɯ� ɧɟ� ɭɞɚɟɬɫɹ� ɢɫɤɥɸɱɢɬɶ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ. 

ɂɧɬɟɝɪɢɪɭɟɦɵɟ� ɫɢɫɬɟɦɵ – ɷɬɨ, ɩɨ� ɫɭɳɟɫɬɜɭ, ɢɡɨɦɨɪɮɧɵɟ� ɫɢɫɬɟɦɵ 

ɫɜɨɛɨɞɧɵɯ�ɱɚɫɬɢɰ, ɬ. ɟ. ɜɫɟ�ɞɜɢɠɟɧɢɹ� ɬɚɤɢɯ�ɫɢɫɬɟɦ�ɢɡɨɦɨɪɮɧɵ (ɩɨɞɨɛɧɵ 

ɩɨ� ɮɨɪɦɟ) ɞɜɢɠɟɧɢɸ� ɫɜɨɛɨɞɧɵɯ (ɧɟɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ) ɱɚɫɬɢɰ, ɚ 

ɩɪɨɫɬɟɣɲɚɹ� ɮɨɪɦɚ� ɢɯ� ɭɪɚɜɧɟɧɢɣ� ɞɜɢɠɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɩɭɬɟɦ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ�ɩɨɥɭɱɢɬɶ�ɜ�ɹɜɧɨɦ�ɜɢɞɟ�ɬɪɚɟɤɬɨɪɢɢ�ɱɚɫɬɢɰ. 

ɉ�ɪ�ɢ�ɦ�ɟ�ɱ�ɚ�ɧ�ɢ�ɹ. 1. ɉɭɚɧɤɚɪɟ�ɜ�ɫɜɨɟɣ�ɬɟɨɪɟɦɟ�ɞɨɤɚɡɚɥ�ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ 

ɧɟɢɧɬɟɝɪɢɪɭɟɦɨɫɬɶ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɜ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɢ� ɭɤɚɡɚɥ� ɩɪɢɱɢɧɭ 

ɷɬɨɝɨ – ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɪɟɡɨɧɚɧɫɨɜ. 

2. ȿɫɥɢ� ɛɵ�ɩɪɢɪɨɞɧɵɟ� ɞɢɧɚɦɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ�ɛɵɥɢ�ɢɧɬɟɝɪɢɪɭɟɦɵɦɢ, ɬɨ 

ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ�ɛɵ�ɧɢɤɚɤɨɝɨ�ɫɨɝɥɚɫɢɹ�ɦɟɠɞɭ�ɧɢɦɢ. 

 

7.3. ɋɬɚɰɢɨɧɚɪɧɵɟ�ɫɨɫɬɨɹɧɢɹ. 

ɉɨɧɹɬɢɹ�ɩɨɪɹɞɤɚ�ɢ�ɛɟɫɩɨɪɹɞɤɚ 

 ɍɬɜɟɪɠɞɟɧɢɟ� Ɋ. Ʉɥɚɭɡɢɭɫɚ� ɨ� ɬɨɦ, ɱɬɨ� ɜɫɟ� ɩɪɢɪɨɞɧɵɟ� ɩɪɨɰɟɫɫɵ 

ɩɪɢɜɨɞɹɬ�ɤ�ɪɨɫɬɭ�ɷɧɬɪɨɩɢɢ, ɧɚ�ɫɚɦɨɦ�ɞɟɥɟ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦ 
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ɩɪɨɰɟɫɫɚɦ (ɯɢɦɢɱɟɫɤɢɟ�ɪɟɚɤɰɢɢ, ɩɟɪɟɧɨɫ�ɢɦɩɭɥɶɫɚ�ɢ�ɬɟɩɥɨɬɵ, ɞɢɮɮɭɡɢɹ�ɢ 

ɬ. ɩ.). ɗɬɢ� ɩɪɨɰɟɫɫɵ� ɭɜɟɥɢɱɢɜɚɸɬ� ɷɧɬɪɨɩɢɸ, ɢ� ɞɥɹ� ɢɯ� ɨɩɢɫɚɧɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ� ɨɫɨɛɚɹ� ɬɟɪɦɢɧɨɥɨɝɢɹ, ɧɟɫɜɨɣɫɬɜɟɧɧɚɹ� ɨɛɪɚɬɢɦɵɦ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦ, ɤ� ɤɨɬɨɪɵɦ� ɨɬɧɨɫɹɬɫɹ, ɧɚɩɪɢɦɟɪ, ɤɨɥɟɛɚɧɢɹ� ɦɚɹɬɧɢɤɚ. 

Ɍɚɤ, ɯɢɦɢɱɟɫɤɚɹ� ɪɟɚɤɰɢɹ� ɩɨɞɱɟɪɤɢɜɚɟɬ� ɪɚɡɥɢɱɢɟ� ɦɟɠɞɭ� ɩɪɨɲɥɵɦ� ɢ 

ɛɭɞɭɳɢɦ: ɨɧɚ�ɪɚɡɜɢɜɚɟɬɫɹ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɪɚɜɧɨɜɟɫɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɨɟ 

ɞɨɥɠɧɨ� ɧɚɫɬɭɩɢɬɶ. Ⱥɧɚɥɨɝɢɱɧɨ� ɜ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɟ� ɫɨɝɥɚɫɧɨ 

ɧɭɥɟɜɨɦɭ� ɧɚɱɚɥɭ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɜɫɟ� ɢɫɯɨɞɧɵɟ� ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ� ɜ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɚɯ� ɜɵɪɚɜɧɢɜɚɸɬɫɹ, ɢ� ɜ� ɩɟɪɫɩɟɤɬɢɜɟ� ɜ� ɬɚɤɨɣ 

ɫɢɫɬɟɦɟ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɨɞɧɨɪɨɞɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ. 

ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ� ɷɜɨɥɸɰɢɹ� ɢɦɟɟɬ� ɨɝɪɚɧɢɱɟɧɧɨɟ� ɫɦɵɫɥɨɜɨɟ� ɫɨɞɟɪɠɚɧɢɟ – 

ɨɧɚ�ɜɟɞɟɬ�ɤ�ɭɫɬɪɚɧɟɧɢɸ�ɩɨɪɨɠɞɚɸɳɢɯ�ɟɟ�ɩɪɢɱɢɧ. 

Ɋɚɜɧɨɜɟɫɢɟ� ɜ� ɫɢɫɬɟɦɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɜɩɨɥɧɟ� ɤɨɧɤɪɟɬɧɨɣ� ɫɢɬɭɚɰɢɢ 

�ɢɡɨɥɹɰɢɢ� ɫɢɫɬɟɦɵ). ȿɫɥɢ� ɠɟ� ɧɚɥɨɠɢɬɶ� ɢɡɜɧɟ� ɨɝɪɚɧɢɱɟɧɢɹ (ɧɚɩɪɢɦɟɪ, 

ɨɛɟɫɩɟɱɢɬɶ�ɩɨɫɬɨɹɧɧɵɣ�ɬɟɩɥɨɨɛɦɟɧ�ɫɢɫɬɟɦɵ�ɫ�ɜɧɟɲɧɟɣ�ɫɪɟɞɨɣ), ɬɨ�ɦɨɠɧɨ 

ɩɨɦɟɲɚɬɶ�ɫɢɫɬɟɦɟ�ɞɨɫɬɢɱɶ�ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢ�ɷɬɨɦ�ɫɢɫɬɟɦɚ�ɦɨɠɟɬ�ɩɟɪɟɣɬɢ�ɜ 

ɧɟ� ɡɚɜɢɫɹɳɟɟ� ɨɬ� ɜɪɟɦɟɧɢ ɫɬɚɰɢɨɧɚɪɧɨɟ� ɫɨɫɬɨɹɧɢɟ, ɜ� ɤɨɬɨɪɨɦ� ɷɧɬɪɨɩɢɹ 

ɫɢɫɬɟɦɵ� ɧɟ� ɢɡɦɟɧɹɟɬɫɹ, ɧɟɫɦɨɬɪɹ� ɧɚ� ɩɪɨɞɨɥɠɚɸɳɭɸɫɹ� ɜ� ɧɟɣ� ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɟɧɟɪɚɰɢɸ�ɷɧɬɪɨɩɢɢ. 

 ɋɨɝɥɚɫɧɨ� ɭɪɚɜɧɟɧɢɸ� ɛɚɥɚɧɫɚ� ɷɧɬɪɨɩɢɢ� ɢɡɦɟɧɟɧɢɟ� ɷɧɬɪɨɩɢɢ� ɫ 

ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ� ɜɫɟɝɞɚ� ɦɨɠɧɨ� ɩɨɞɪɚɡɞɟɥɢɬɶ� ɧɚ� ɞɜɚ� ɜɤɥɚɞɚ: 1) ɩɨɬɨɤ 

ɷɧɬɪɨɩɢɢ sJ
&

, ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɨɛɦɟɧɚ� ɫɢɫɬɟɦɵ� ɫ� ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ, 2) 

ɩɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ� ı, ɨɛɭɫɥɨɜɥɟɧɧɨɟ� ɧɟɨɛɪɚɬɢɦɵɦɢ� ɩɪɨɰɟɫɫɚɦɢ� ɜ 

ɫɚɦɨɣ� ɫɢɫɬɟɦɟ. ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɜɬɨɪɵɦ� ɧɚɱɚɥɨɦ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ 

ɩɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɢɥɢ� ɨɛɪɚɳɚɬɶɫɹ� ɜ 

ɧɭɥɶ�ɩɪɢ�ɞɨɫɬɢɠɟɧɢɢ�ɫɨɫɬɨɹɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ. ɇɚ�ɩɨɬɨɤ�ɷɧɬɪɨɩɢɢ sJ
&
�ɜɬɨɪɨɟ 

ɧɚɱɚɥɨ�ɧɟ�ɧɚɤɥɚɞɵɜɚɟɬ�ɧɢɤɚɤɢɯ�ɨɝɪɚɧɢɱɟɧɢɣ. 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɩɨɥɨɠɢɬɟɥɶɧɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ (ı > 0) ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ� ɨɬɪɢɰɚɬɟɥɶɧɵɦ� ɩɨɬɨɤɨɦ 

ɷɧɬɪɨɩɢɢ�ɢɡɜɧɟ ( sJ
&

div� ). ɉɪɢ�ɷɬɨɦ�ɫɚɦɚ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɜ 

ɫɢɫɬɟɦɟ� ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ� ɜ� ɯɨɞɟ� ɩɨɫɬɨɹɧɧɨɝɨ� ɨɛɦɟɧɚ� ɫ� ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ. 

Ɋɚɜɧɨɜɟɫɢɟ� ɜ� ɫɢɫɬɟɦɟ�ɧɚɛɥɸɞɚɟɬɫɹ� ɜ� ɬɨɦ� ɫɥɭɱɚɟ, ɤɨɝɞɚ�ɢ�ɩɨɬɨɤ� ɷɧɬɪɨɩɢɢ 

0osJ
&

, ɢ�ɟɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ı ĺ 0. 

 Ⱦɥɹ� ɩɪɢɦɟɪɚ� ɪɚɫɫɦɨɬɪɢɦ� ɬɟɪɦɨɞɢɮɮɭɡɢɸ. Ⱦɜɚ� ɫɨɫɭɞɚ� ɨɞɢɧɚɤɨɜɨɝɨ 

ɨɛɴɟɦɚ V ɫɨɟɞɢɧɟɧɵ� ɬɪɭɛɤɨɣ� ɢ� ɡɚɩɨɥɧɟɧɵ� ɫɦɟɫɶɸ� ɞɜɭɯ� ɝɚɡɨɜ, ɧɚɩɪɢɦɟɪ 

ɜɨɞɨɪɨɞɚ�ɢ�ɚɡɨɬɚ (ɪɢɫ. 7.1). ȼ�ɫɨɫɬɨɹɧɢɢ�ɪɚɜɧɨɜɟɫɢɹ�ɞɢɚɝɧɨɫɬɢɪɭɟɦ�ɜ�ɨɛɨɢɯ 

ɫɨɫɭɞɚɯ�ɨɞɧɨɪɨɞɧɭɸ�ɫɦɟɫɶ�ɡɚɞɚɧɧɵɯ�ɝɚɡɨɜ. 

 ȼɵɜɟɞɟɦ� ɫɢɫɬɟɦɭ� ɢɡ� ɪɚɜɧɨɜɟɫɢɹ� ɩɭɬɟɦ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɧɚɝɪɟɜɚ 

ɩɪɚɜɨɝɨ�ɫɨɫɭɞɚ�ɢ�ɛɭɞɟɦ�ɩɨɞɞɟɪɠɢɜɚɬɶ�ɷɬɭ�ɧɚɥɨɠɟɧɧɭɸ�ɧɚ�ɫɢɫɬɟɦɭ�ɫɜɹɡɶ Q, 

ɩɨɫɬɨɹɧɧɨ� ɩɨɞɨɝɪɟɜɚɹ� ɷɬɨɬ� ɫɨɫɭɞ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɦɵ� ɨɛɟɫɩɟɱɢɜɚɟɦ� ɜ 

ɫɢɫɬɟɦɟ�ɨɬɪɢɰɚɬɟɥɶɧɵɣ�ɩɨɬɨɤ (ɩɪɢɬɨɤ) ɷɧɬɪɨɩɢɢ. 

 ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɬɟɩɥɨɜɨɣ� ɩɨɬɨɤ, ɩɨɞɜɨɞɢɦɵɣ� ɤ� ɩɪɚɜɨɦɭ� ɫɨɫɭɞɭ, 

ɜɵɡɵɜɚɟɬ� ɬɟɪɦɨɞɢɮɮɭɡɢɸ� ɥɟɝɤɨɣ (H2) ɢ� ɬɹɠɟɥɨɣ (N2) ɤɨɦɩɨɧɟɧɬ� ɫɦɟɫɢ, 

ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɚɡɞɟɥɟɧɢɸ� ɞɜɭɯ� ɝɚɡɨɜ� ɦɟɠɞɭ� ɫɨɫɭɞɚɦɢ. Ⱥ� ɢɦɟɧɧɨ: ɩɪɢ 

ɞɨɫɬɢɠɟɧɢɢ� ɜ� ɫɢɫɬɟɦɟ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ (ɬɟɦɩɟɪɚɬɭɪɚ T� ɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹ n� ɜɧɭɬɪɢ� ɫɢɫɬɟɦɵ� ɩɟɪɟɫɬɚɸɬ� ɢɡɦɟɧɹɬɶɫɹ� ɫ� ɬɟɱɟɧɢɟɦ 

ɜɪɟɦɟɧɢ) ɜ� ɝɨɪɹɱɟɦ� ɫɨɫɭɞɟ� ɫ Ɍ2� ɨɤɚɠɟɬɫɹ� ɛɨɥɶɲɟ� ɦɨɥɟɤɭɥ� ɜɨɞɨɪɨɞɚ, ɚ� ɜ 

ɯɨɥɨɞɧɨɦ� ɫɨɫɭɞɟ� ɫ Ɍ1 – ɛɨɥɶɲɟ� ɦɨɥɟɤɭɥ� ɚɡɨɬɚ, ɪɚɡɧɨɫɬɶ� ɤɨɧɰɟɧɬɪɚɰɢɣ 

V 

- H2 

- N2 

V 

Q 

T1 T2 

Ɋɢɫ. 7.1. ɋɯɟɦɚ�ɬɟɪɦɨɞɢɮɮɭɡɢɢ 
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ɝɚɡɨɜ�ɜ�ɫɨɫɭɞɚɯ�ɛɭɞɟɬ�ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ�ɪɚɡɧɨɫɬɢ�ɬɟɦɩɟɪɚɬɭɪ, ɬ. ɟ. (nH – nN) 

~ (T2 – T1). 

Ⱥɤɬɢɜɧɨɫɬɶ� ɫɢɫɬɟɦɵ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɚɹ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ, 

ɫɜɹɡɚɧɚ�ɧɟ�ɬɨɥɶɤɨ�ɫ�ɜɵɪɚɜɧɢɜɚɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪ�ɡɚ�ɫɱɟɬ� ɬɟɩɥɨɜɨɝɨ�ɩɨɬɨɤɚ, 

ɧɨ�ɢ�ɫ�ɫɨɡɞɚɧɢɟɦ�ɨɫɨɛɨɝɨ ɩɨɪɹɞɤɚ �ɧɟɨɞɧɨɪɨɞɧɵɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɝɚɡɨɜ�ɩɨ 

ɜɫɟɣ� ɫɢɫɬɟɦɟ, ɫɨɫɬɨɹɳɟɣ� ɢɡ� ɞɜɭɯ� ɫɨɫɭɞɨɜ). ɉɪɢɱɟɦ� ɡɚ� ɫɨɡɞɚɧɢɟ� ɬɚɤɨɝɨ 

ɩɨɪɹɞɤɚ� ɩɪɢɯɨɞɢɬɫɹ, ɤɚɤ� ɝɨɜɨɪɹɬ, ɪɚɫɩɥɚɱɢɜɚɬɶɫɹ� ɷɧɬɪɨɩɢɟɣ: ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ� ɫɢɫɬɟɦɵ� ɜ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɧɟɨɛɯɨɞɢɦɨ 

ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ� ɩɨɫɬɨɹɧɧɵɣ� ɷɧɬɪɨɩɢɣɧɵɣ� ɨɛɦɟɧ� ɦɟɠɞɭ� ɫɢɫɬɟɦɨɣ� ɢ 

ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ, ɬ. ɟ. ɧɟɨɛɯɨɞɢɦɨ� ɩɨɫɬɨɹɧɧɨ� ɩɨɞɨɝɪɟɜɚɬɶ� ɝɨɪɹɱɢɣ� ɫɨɫɭɞ. 

ɉɪɢ� ɷɬɨɦ� ɪɚɫɬɭɳɢɣ� ɦɨɥɟɤɭɥɹɪɧɵɣ ɛɟɫɩɨɪɹɞɨɤ, ɩɨɪɨɠɞɚɟɦɵɣ� ɬɟɩɥɨɜɵɦ 

ɩɨɬɨɤɨɦ, ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɰɟɧɭ� ɡɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɨɡɞɚɧɢɹ 

ɩɨɪɹɞɤɚ, ɤɨɬɨɪɵɣ�ɜ�ɩɪɢɜɟɞɟɧɧɨɦ�ɩɪɢɦɟɪɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ� ɪɚɡɥɢɱɢɟ� ɜ 

ɫɨɫɬɚɜɟ�ɝɚɡɨɜɨɣ�ɫɦɟɫɢ�ɜ�ɫɨɫɭɞɚɯ. 

Ⱦɪɭɝɢɟ� ɩɪɢɦɟɪɵ. ɇɚ� ɩɪɨɬɹɠɟɧɢɢ� ɞɨɥɝɢɯ� ɥɟɬ� ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ� ɜ 

ɩɨɬɨɤɟ� ɠɢɞɤɨɫɬɢ� ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɫ� ɩɨɡɢɰɢɣ� ɛɟɫɩɨɪɹɞɤɚ. 

ɇɚɩɪɨɬɢɜ, ɫɬɪɭɤɬɭɪɚ�ɤɪɢɫɬɚɥɥɚ�ɢɞɟɚɥɢɡɢɪɨɜɚɥɚɫɶ�ɫ�ɩɨɡɢɰɢɣ�ɩɨɪɹɞɤɚ. 

 ɇɚ�ɫɚɦɨɦ�ɞɟɥɟ�ɬɭɪɛɭɥɟɧɬɧɚɹ�ɫɢɫɬɟɦɚ�ɭɩɨɪɹɞɨɱɟɧɚ, ɬɚɤ�ɤɚɤ�ɞɜɢɠɟɧɢɹ  

ɞɚɠɟ�ɞɜɭɯ�ɦɨɥɟɤɭɥ, ɪɚɡɞɟɥɟɧɧɵɯ�ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɦ�ɪɚɫɫɬɨɹɧɢɟɦ (~ 1 ɫɦ), 

ɨɫɬɚɸɬɫɹ� ɤɨɪɪɟɥɢɪɨɜɚɧɧɵɦɢ� ɜ� ɪɚɦɤɚɯ� ɜɫɟɝɨ� ɬɟɱɟɧɢɹ. ɇɚɨɛɨɪɨɬ, ɚɬɨɦɵ, 

ɨɛɪɚɡɭɸɳɢɟ�ɤɪɢɫɬɚɥɥ, ɜ�ɯɨɞɟ�ɬɟɩɥɨɜɨɝɨ�ɞɜɢɠɟɧɢɹ�ɤɨɥɟɛɥɸɬɫɹ�ɨɤɨɥɨ�ɫɜɨɢɯ 

ɪɚɜɧɨɜɟɫɧɵɯ� ɩɨɥɨɠɟɧɢɣ� ɧɟɫɨɝɥɚɫɨɜɚɧɧɵɦ� ɨɛɪɚɡɨɦ, ɩɨɷɬɨɦɭ� ɫ� ɬɨɱɤɢ 

ɡɪɟɧɢɹ�ɦɨɞ�ɤɨɥɟɛɚɧɢɣ�ɤɪɢɫɬɚɥɥ�ɨɤɚɡɵɜɚɟɬɫɹ�ɧɟɭɩɨɪɹɞɨɱɟɧɧɨɣ�ɫɢɫɬɟɦɨɣ. 

 ɍɠɟ� ɩɪɢ� ɪɚɫɫɦɨɬɪɟɧɢɢ� ɬɟɪɦɨɞɢɮɮɭɡɢɢ� ɜɫɬɚɟɬ� ɜɨɩɪɨɫ� ɨ� ɰɟɧɟ� ɡɚ 

ɫɨɡɞɚɧɢɟ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɩɨɪɹɞɤɚ. Ɍɚɤɠɟ�ɜ�ɫɥɭɱɚɟ�ɫ�ɤɪɢɫɬɚɥɥɨɦ: ɯɨɬɹ�ɬɨɬ�ɢ 

ɦɨɠɟɬ� ɛɵɬɶ� ɢɡɨɥɢɪɨɜɚɧ� ɨɬ� ɜɧɟɲɧɟɣ� ɫɪɟɞɵ, ɧɨ� ɩɨɪɹɞɨɤ� ɜ� ɧɟɦ� ɡɚɜɢɫɢɬ� ɨɬ 

ɩɨɫɬɨɹɧɧɨɣ�ɭɩɨɪɹɞɨɱɢɜɚɸɳɟɣ�ɚɤɬɢɜɧɨɫɬɢ, ɬ. ɟ. ɨɬ�ɩɪɨɰɟɫɫɚ�ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɷɧɬɪɨɩɢɢ. Ⱥɧɚɥɨɝɢɱɧɚɹ�ɫɢɬɭɚɰɢɹ�ɯɚɪɚɤɬɟɪɧɚ�ɢ�ɞɥɹ�ɠɢɜɵɯ�ɨɪɝɚɧɢɡɦɨɜ. Ɍɚɤ, 



 133

ɩɨɫɬɪɨɟɧɢɟ� ɫɥɨɠɧɵɯ� ɛɢɨɦɨɥɟɤɭɥ� ɩɪɨɢɫɯɨɞɢɬ� ɡɚ� ɫɱɟɬ� ɪɚɡɪɭɲɟɧɢɹ� ɞɪɭɝɢɯ 

ɦɨɥɟɤɭɥ�ɩɪɢ�ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɚɯ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɪɹɞɨɤ� ɢ� ɛɟɫɩɨɪɹɞɨɤ� ɹɜɥɹɸɬɫɹ� ɧɟɨɬɴɟɦɥɟɦɵɦɢ 

ɱɚɫɬɹɦɢ�ɢ�ɩɪɨɞɭɤɬɚɦɢ�ɤɨɪɪɟɥɢɪɨɜɚɧɧɵɯ�ɷɜɨɥɸɰɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ. 

 

7.4. Ⱦɢɫɫɢɩɚɬɢɜɧɵɟ�ɫɬɪɭɤɬɭɪɵ 

Ⱦɢɫɫɢɩɚɬɢɜɧɵɦɢ�ɫɬɪɭɤɬɭɪɚɦɢ�ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ�ɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɵɟ 

ɨɛɪɚɡɭɸɬɫɹ� ɢ� ɫɭɳɟɫɬɜɭɸɬ� ɜ� ɦɚɤɪɨɫɢɫɬɟɦɟ, ɤɨɝɞɚ� ɩɨɫɥɟɞɧɹɹ� ɞɢɫɫɢɩɢɪɭɟɬ 

�ɪɚɫɫɟɢɜɚɟɬ) ɫɜɨɸ�ɷɧɟɪɝɢɸ�ɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɧɚɪɚɛɚɬɵɜɚɟɬ�ɷɧɬɪɨɩɢɸ. 

ɇɚɩɪɢɦɟɪ, ɪɚɫɫɦɨɬɪɢɦ�ɨɬɨɩɥɟɧɢɟ�ɠɢɥɨɝɨ�ɞɨɦɚ�ɡɢɦɨɣ. ɉɪɢ�ɧɚɥɢɱɢɢ 

ɯɨɪɨɲɟɣ (ɢɞɟɚɥɶɧɨɣ) ɬɟɩɥɨɢɡɨɥɹɰɢɢ�ɨɬɨɩɥɟɧɢɟ�ɜɨɨɛɳɟ�ɦɨɠɧɨ�ɜɵɤɥɸɱɢɬɶ 

ɩɨɫɥɟ� ɬɨɝɨ, ɤɚɤ� ɜ� ɩɨɦɟɳɟɧɢɢ� ɭɫɬɚɧɨɜɢɬɫɹ� ɤɨɦɮɨɪɬɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ. ɗɬɭ 

ɫɢɬɭɚɰɢɸ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɫɨɫɬɨɹɧɢɟ� ɪɚɜɧɨɜɟɫɢɹ� ɜ� ɫɢɫɬɟɦɟ 

�ɠɢɥɨɟ� ɩɨɦɟɳɟɧɢɟ). ȿɫɥɢ� ɠɟ� ɜ� ɨɤɨɧɧɵɯ� ɪɚɦɚɯ� ɟɫɬɶ� ɳɟɥɢ� ɢ� ɢɡɨɥɹɰɢɹ 

ɞɚɥɟɤɚ�ɨɬ�ɢɞɟɚɥɚ, ɬɨ�ɞɥɹ�ɩɨɞɞɟɪɠɚɧɢɹ�ɛɚɥɚɧɫɚ�ɦɟɠɞɭ�ɩɨɬɟɪɹɦɢ�ɢ�ɩɨɞɜɨɞɨɦ 

ɬɟɩɥɨɬɵ� ɩɪɢɞɟɬɫɹ� ɬɨɩɢɬɶ� ɩɨɫɬɨɹɧɧɨ. Ɍɚɤɨɣ� ɛɚɥɚɧɫ� ɭɠɟ� ɫɥɟɞɭɟɬ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɫɬɚɰɢɨɧɚɪɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɜ� ɫɢɫɬɟɦɟ. ɂ� ɱɟɦ 

ɧɟɫɨɜɟɪɲɟɧɧɟɣ� ɬɟɩɥɨɢɡɨɥɹɰɢɹ, ɬɟɦ� ɜɫɟ� ɛɨɥɶɲɟ� ɩɪɢɯɨɞɢɬɫɹ� ɩɨɞɜɨɞɢɬɶ 

ɬɟɩɥɨɬɵ. ɉɪɢ� ɷɬɨɦ� ɫɚɦɚ� ɫɢɫɬɟɦɚ� ɜɫɟ� ɛɨɥɶɲɟ� ɭɞɚɥɹɟɬɫɹ� ɨɬ� ɪɚɜɧɨɜɟɫɢɹ, ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɯɨɞɢɬɫɹ� ɩɥɚɬɢɬɶ� ɛɨɥɶɲɭɸ� ɰɟɧɭ� ɡɚ� ɪɚɫɬɭɳɢɟ� ɩɨɬɟɪɢ 

ɬɟɩɥɨɬɵ. 

ɇɨ� ɬɚɤɨɟ� ɧɚɛɥɸɞɚɟɬɫɹ� ɧɟ� ɜɫɟɝɞɚ. Ⱦɥɹ� ɪɹɞɚ� ɫɢɫɬɟɦ� ɦɨɠɟɬ 

ɫɭɳɟɫɬɜɨɜɚɬɶ�ɩɨɪɨɝ, ɧɚɱɢɧɚɹ�ɫ�ɤɨɬɨɪɨɝɨ�ɢɯ�ɩɨɜɟɞɟɧɢɟ�ɤɨɪɟɧɧɵɦ�ɨɛɪɚɡɨɦ 

ɢɡɦɟɧɹɟɬɫɹ. 

ɉɨɞ� ɬɟɪɦɢɧɨɦ «ɞɢɫɫɢɩɚɬɢɜɧɵɟ� ɫɬɪɭɤɬɭɪɵ» ɱɚɫɬɨ� ɩɨɧɢɦɚɸɬ (ɩɨ 

ɜɵɪɚɠɟɧɢɸ� ɂ. ɉɪɢɝɨɠɢɧɚ
) ɧɟɤɨɬɨɪɨɟ «ɨɪɝɚɧɢɡɨɜɚɧɧɨɟ� ɩɨɜɟɞɟɧɢɟ 

ɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ� ɦɨɠɟɬ� ɩɪɢ� ɷɬɨɦ� ɜɨɡɧɢɤɧɭɬɶ, ɡɧɚɦɟɧɭɹ� ɩɨɪɚɡɢɬɟɥɶɧɭɸ 

                                                

 ɉɪɢɝɨɠɢɧ�ɂ., ɋɬɟɧɝɟɪɫ�ɂ.�ȼɪɟɦɹ, ɯɚɨɫ, ɤɜɚɧɬ. Ʉ�ɪɟɲɟɧɢɸ�ɩɚɪɚɞɨɤɫɚ�ɜɪɟɦɟɧɢ: ɉɟɪ. ɫ 
ɚɧɝɥ. Ɇ.: ɗɞɢɬɨɪɢɚɥ�ɍɊɋɋ, 2001. 
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ɜɡɚɢɦɨɫɜɹɡɶ� ɞɜɭɯ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ� ɚɫɩɟɤɬɨɜ� ɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɪɦɨɞɢɧɚ-

ɦɢɤɢ: ɞɢɫɫɢɩɚɰɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ� ɩɨɪɨɠɞɚɸɳɟɣ� ɷɧɬɪɨɩɢɸ� ɚɤɬɢɜɧɨɫɬɶɸ, 

ɢ� ɩɨɪɹɞɤɚ, ɧɚɪɭɲɚɟɦɨɝɨ, ɫɨɝɥɚɫɧɨ� ɬɪɚɞɢɰɢɨɧɧɵɦ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ, ɷɬɨɣ 

ɫɚɦɨɣ�ɞɢɫɫɢɩɚɰɢɟɣ». 

ɂɡɧɚɱɚɥɶɧɨ� ɢɡɭɱɟɧɢɟɦ� ɞɢɫɫɢɩɚɬɢɜɧɵɯ� ɫɬɪɭɤɬɭɪ� ɢɧɬɟɧɫɢɜɧɨ 

ɡɚɧɢɦɚɥɢɫɶ� ɞɜɟ� ɧɚɭɤɢ – ɝɢɞɪɨɞɢɧɚɦɢɤɚ� ɢ� ɯɢɦɢɱɟɫɤɚɹ� ɤɢɧɟɬɢɤɚ. 

Ɋɚɫɫɦɨɬɪɢɦ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɞɢɫɫɢɩɚɬɢɜɧɵɯ�ɫɬɪɭɤɬɭɪ�ɧɚ�ɪɹɞɟ�ɩɪɢɦɟɪɨɜ. 

ɇɟɭɫɬɨɣɱɢɜɨɫɬɶ� Ȼɟɧɚɪɚ. ɗɬɨɬ� ɷɮɮɟɤɬ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɣ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɟ. ȼ�ɬɨɧɤɨɦ�ɫɥɨɟ�ɠɢɞɤɨɫɬɢ (ɪɢɫ. 7.2) ɜɧɟɲɧɢɦ 

ɨɛɪɚɡɨɦ� ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ� ɪɚɡɧɨɫɬɶ� ɬɟɦɩɟɪɚɬɭɪ� ɦɟɠɞɭ� ɧɢɠɧɟɣ, 

ɩɨɞɨɝɪɟɜɚɟɦɨɣ, ɩɨɜɟɪɯɧɨɫɬɶɸ (ɫ� ɬɟɦɩɟɪɚɬɭɪɨɣ Ɍ2) ɢ� ɜɟɪɯɧɟɣ, ɫɜɨɛɨɞɧɨɣ, 

ɩɨɜɟɪɯɧɨɫɬɶɸ, ɧɚɯɨɞɹɳɟɣɫɹ�ɩɪɢ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ (Ɍ1). 

ɉɪɢ� ɦɚɥɨɣ� ɪɚɡɧɨɫɬɢ� ɬɟɦɩɟɪɚɬɭɪ� ǻɌ = Ɍ2 – Ɍ1 �ɜɛɥɢɡɢ� ɪɚɜɧɨɜɟɫɢɹ) 

ɩɟɪɟɧɨɫ� ɬɟɩɥɨɬɵ� ɩɪɨɢɫɯɨɞɢɬ� ɜɫɥɟɞɫɬɜɢɟ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɬ. ɟ. 

ɩɨɫɪɟɞɫɬɜɨɦ�ɫɬɨɥɤɧɨɜɟɧɢɣ�ɦɨɥɟɤɭɥ�ɩɪɢ�ɢɯ�ɯɚɨɬɢɱɟɫɤɨɦ�ɞɜɢɠɟɧɢɢ. 

ȼɵɲɟ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɩɨɪɨɝɨɜɨɣ�ɪɚɡɧɨɫɬɢ�ɬɟɦɩɟɪɚɬɭɪ, ɬ. ɟ. ɩɪɢ�ǻɌ > 

ǻɌɩɨɪ� ɬɟɩɥɨɬɚ� ɧɚɱɢɧɚɟɬ� ɩɟɪɟɧɨɫɢɬɶɫɹ� ɡɚ� ɫɱɟɬ� ɤɨɧɜɟɤɰɢɢ, ɤɨɝɞɚ� ɦɨɥɟɤɭɥɵ 

ɧɚɪɹɞɭ� ɫ� ɯɚɨɬɢɱɟɫɤɢɦ� ɞɜɢɠɟɧɢɟɦ� ɭɱɚɫɬɜɭɸɬ� ɜ� ɤɨɥɥɟɤɬɢɜɧɨɦ� ɜɢɯɪɟɜɨɦ 

ɞɜɢɠɟɧɢɢ. Ɉɛɪɚɡɭɸɳɢɟɫɹ� ɜɢɯɪɢ� ɪɚɡɞɟɥɹɸɬ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ� ɫɥɨɣ 

ɠɢɞɤɨɫɬɢ� ɧɚ� ɪɟɝɭɥɹɪɧɵɟ� ɹɱɟɣɤɢ – ɹɱɟɣɤɢ� Ȼɟɧɚɪɚ. ɋɚɦɢ� ɜɢɯɪɢ� ɬɚɤɠɟ 

ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ ɜɢɯɪɹɦɢ�Ȼɟɧɚɪɚ. 

ɋɨɜɪɟɦɟɧɧɚɹ� ɬɟɨɪɢɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɬ� ɬɚɤɨɟ� ɤɨɥɥɟɤɬɢɜɧɨɟ� ɞɜɢɠɟɧɢɟ 

ɦɨɥɟɤɭɥ� ɤɚɤ� ɩɪɨɹɜɥɟɧɢɟ� ɫɩɨɧɬɚɧɧɨɝɨ� ɧɚɪɭɲɟɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 

Ɍ1 

Ɍ2 

Ɋɢɫ. 7.2. ȼɢɯɪɢ�Ȼɟɧɚɪɚ 
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ɫɢɦɦɟɬɪɢɢ. ȼɛɥɢɡɢ� ɫɨɫɬɨɹɧɢɹ� ɪɚɜɧɨɜɟɫɢɹ� ɫɥɨɣ� ɠɢɞɤɨɫɬɢ� ɨɞɧɨɪɨɞɟɧ, 

ɞɜɢɠɟɧɢɟ�ɦɨɥɟɤɭɥ�ɧɟɫɨɝɥɚɫɨɜɚɧɧɨ�ɢ�ɩɨɞɱɢɧɹɟɬɫɹ�ɜɟɪɨɹɬɧɨɫɬɧɵɦ�ɡɚɤɨɧɚɦ. 

ɇɨ� ɩɪɢ� ɧɚɫɬɭɩɥɟɧɢɢ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ� Ȼɟɧɚɪɚ� ɫɢɬɭɚɰɢɹ� ɤɚɪɞɢɧɚɥɶɧɨ 

ɦɟɧɹɟɬɫɹ: ɜ�ɨɞɧɨɣ�ɥɨɤɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ�ɠɢɞɤɨɫɬɢ�ɛɨɥɶɲɢɟ�ɝɪɭɩɩɵ�ɦɨɥɟɤɭɥ 

ɩɨɞɧɢɦɚɸɬɫɹ, ɚ� ɜ� ɞɪɭɝɨɣ – ɨɩɭɫɤɚɸɬɫɹ, ɩɨɫɤɨɥɶɤɭ� ɜɨɜɥɟɱɟɧɵ� ɜ� ɨɛɳɟɟ 

ɤɨɧɜɟɤɬɢɜɧɨɟ�ɞɜɢɠɟɧɢɟ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɟɞɢɧɫɬɜɟɧɧɨɣ�ɜɧɟɲɧɟɣ�ɬɟɩɥɨɜɨɣ�ɫɜɹɡɢ, 

ɧɚɥɨɠɟɧɧɨɣ� ɧɚ� ɫɥɨɣ� ɠɢɞɤɨɫɬɢ, ɰɟɥɵɟ� ɤɨɥɨɧɢɢ� ɦɨɥɟɤɭɥ, 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ� ɜɫɟ� ɜɪɟɦɹ� ɩɨɫɪɟɞɫɬɜɨɦ� ɫɥɭɱɚɣɧɵɯ� ɫɬɨɥɤɧɨɜɟɧɢɣ, 

ɦɨɝɭɬ�ɜɤɥɸɱɢɬɶɫɹ�ɜ�ɨɛɳɟɟ�ɫɨɝɥɚɫɨɜɚɧɧɨɟ�ɞɜɢɠɟɧɢɟ. 

ɋɬɪɭɤɬɭɪɵ� Ɍɶɸɪɢɧɝɚ. ɏɢɦɢɱɟɫɤɢɦɢ� ɞɢɫɫɢɩɚɬɢɜɧɵɦɢ 

ɫɬɪɭɤɬɭɪɚɦɢ, ɬɚɤɠɟ� ɧɚɪɭɲɚɸɳɢɦɢ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ� ɫɢɦɦɟɬɪɢɸ, 

ɹɜɥɹɸɬɫɹ ɫɬɪɭɤɬɭɪɵ� Ɍɶɸɪɢɧɝɚ, ɧɚɡɜɚɧɧɵɟ� ɜ� ɱɟɫɬɶ� Ⱥ. Ɍɶɸɪɢɧɝɚ. Ɉɧ 

ɩɟɪɜɵɦ�ɜ 1952 ɝ. ɜɵɫɤɚɡɚɥ�ɝɢɩɨɬɟɡɭ�ɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɦɟɠɞɭ�ɧɟɥɢɧɟɣɧɵɦɢ 

ɯɢɦɢɱɟɫɤɢɦɢ� ɪɟɚɤɰɢɹɦɢ� ɢ� ɞɢɮɮɭɡɢɟɣ, ɤɨɬɨɪɨɟ� ɜɟɞɟɬ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�ɫɬɪɭɤɬɭɪ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ�ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ�ɪɟɚɝɟɧɬɨɜ. 

ȼ� ɤɨɧɰɟ 80-ɯ� ɝɨɞɨɜ XX ɜ. ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɱɢɫɥɟɧɧɨɟ� ɞɜɭɦɟɪɧɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɯɢɦɢɱɟɫɤɢ� ɪɟɚɝɢɪɭɸɳɟɣ� ɫɢɫɬɟɦɵ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɧɟɨɛɯɨɞɢɦɵɦ� ɞɥɹ� ɩɨɹɜɥɟɧɢɹ� ɞɢɫɫɢɩɚɬɢɜɧɵɯ� ɫɬɪɭɤɬɭɪ. 

Ɋɟɡɭɥɶɬɚɬɵ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɢɥɢ� ɩɪɨɫɥɟɞɢɬɶ� ɩɟɪɟɯɨɞ� ɨɬ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ� ɨɞɧɨɪɨɞɧɨɝɨ, ɪɚɜɧɨɜɟɫɧɨɝɨ, ɫɨɫɬɨɹɧɢɹ� ɫɢɫɬɟɦɵ� ɤ� ɟɟ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɦ� ɫɨɫɬɨɹɧɢɹɦ� ɩɨ� ɦɟɪɟ� ɬɨɝɨ, ɤɚɤ 

ɚ ɛ ɜ 

Ɋɢɫ. 7.3. ɋɬɪɭɤɬɭɪɵ�Ɍɶɸɪɢɧɝɚ 
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ɫɢɫɬɟɦɚ� ɭɞɚɥɹɥɚɫɶ� ɨɬ� ɫɜɨɟɝɨ� ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢɱɟɦ� ɜ� ɫɢɫɬɟɦɟ� ɧɚɛɥɸɞɚɥɚɫɶ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ� ɫɦɟɧɚ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɫɬɪɭɤɬɭɪ, ɨɛɥɚɞɚɸɳɢɯ 

ɨɩɪɟɞɟɥɟɧɧɨɣ� ɨɛɥɚɫɬɶɸ� ɭɫɬɨɣɱɢɜɨɫɬɢ. ɇɚ� ɪɢɫ. 7.3 ɢɡɨɛɪɚɠɟɧɵ 

ɯɚɪɚɤɬɟɪɧɵɟ� ɫɬɪɭɤɬɭɪɵ� Ɍɶɸɪɢɧɝɚ, ɜɨɡɧɢɤɚɸɳɢɟ� ɜ� ɪɚɡɥɢɱɧɵɟ� ɩɟɪɢɨɞɵ 

ɞɢɧɚɦɢɤɢ� ɫɢɫɬɟɦɵ. ɉɨ� ɦɟɪɟ� ɢɡɦɟɧɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɟɚɝɟɧɬɨɜ� ɫɦɟɫɢ 

ɫɧɚɱɚɥɚ� ɩɨɹɜɥɹɟɬɫɹ� ɫɬɪɭɤɬɭɪɚ «ɩɱɟɥɢɧɵɟ� ɫɨɬɵ» (ɪɢɫ. 7.3, ɚ), ɡɚɬɟɦ – 

©ɩɨɥɨɫɵ» (ɪɢɫ. 7.3, ɛ) ɢ, ɧɚɤɨɧɟɰ, – «ɝɟɤɫɚɝɨɧɚɥɶɧɚɹ�ɫɬɪɭɤɬɭɪɚ» (ɪɢɫ. 7.3, 

ɜ). ɇɚ� ɪɢɫɭɧɤɟ� ɛɟɥɵɟ� ɡɨɧɵ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɪɟɚɝɟɧɬɨɜ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɞɢɫɫɢɩɚɬɢɜɧɵɟ�ɫɬɪɭɤɬɭɪɵ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ�ɢɥɢ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɟ�ɫɬɪɭɤɬɭɪɵ, 

ɤɨɬɨɪɵɟ� ɜɨɡɧɢɤɚɸɬ�ɜɞɚɥɢ�ɨɬ�ɫɨɫɬɨɹɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ�ɜ�ɧɟɥɢɧɟɣɧɨɣ�ɨɛɥɚɫɬɢ 

�ɫɪɟɞɟ) ɩɪɢ�ɤɪɢɬɢɱɟɫɤɢɯ (ɩɨɪɨɝɨɜɵɯ) ɡɧɚɱɟɧɢɹɯ�ɩɚɪɚɦɟɬɪɨɜ�ɫɢɫɬɟɦɵ. 

 

7.5. Ⱦɢɧɚɦɢɱɟɫɤɢɣ�ɢ�ɞɢɫɫɢɩɚɬɢɜɧɵɣ�ɯɚɨɫ 

Ʉɚɤ� ɡɚɹɜɥɹɸɬ� ɨɫɧɨɜɨɩɨɥɨɠɧɢɤɢ� ɮɢɡɢɤɢ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ, 

ɧɚɩɪɢɦɟɪ� ɂ. ɉɪɢɝɨɠɢɧ, ɜ� ɯɚɨɫɟ� ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɞɜɟ� ɪɚɡɧɨɜɢɞɧɨɫɬɢ: 

ɞɢɧɚɦɢɱɟɫɤɢɣ� ɯɚɨɫ� ɧɚ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɦ� ɭɪɨɜɧɟ, ɞɢɫɫɢɩɚɬɢɜɧɵɣ� ɯɚɨɫ� ɧɚ 

ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɨɦ�ɭɪɨɜɧɟ. 

 Ɍɚɤ, ɜ� ɨɫɧɨɜɚɧɢɢ� ɦɨɥɟɤɭɥɹɪɧɨɣ� ɮɢɡɢɤɢ� ɧɚɯɨɞɢɬɫɹ� ɞɢɧɚɦɢɱɟɫɤɢɣ 

ɯɚɨɫ. Ɉɧ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɧɚɪɭɲɟɧɢɟ� ɫɢɦɦɟɬɪɢɢ� ɜɨ� ɜɪɟɦɟɧɢ� ɢ� ɨɩɪɟɞɟɥɹɟɬ 

ɛɚɡɭ�ɞɥɹ�ɪɚɡɜɢɬɢɹ�ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɹɜɥɟɧɢɣ. 

 Ⱦɢɫɫɢɩɚɬɢɜɧɵɣ�ɯɚɨɫ�ɩɪɨɹɜɥɹɟɬ�ɫɟɛɹ�ɜ�ɦɚɤɪɨɫɢɫɬɟɦɚɯ, ɨɬɧɨɫɹɳɢɯɫɹ�ɤ 

ɞɢɫɫɢɩɚɬɢɜɧɵɦ� ɫɬɪɭɤɬɭɪɚɦ (ɪɚɫɫɟɢɜɚɸɳɢɯ� ɷɧɟɪɝɢɸ� ɢ� ɩɪɨɢɡɜɨɞɹɳɢɯ 

ɷɧɬɪɨɩɢɸ� ı). Ɍɚɤɨɣ� ɯɚɨɫ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɩɪɨɦɟɠɭɬɨɱɧɨɣ� ɫɢɬɭɚɰɢɢ� ɜ 

ɫɢɫɬɟɦɟ� ɦɟɠɞɭ «ɱɢɫɬɵɦ� ɫɥɭɱɚɟɦ» ɢ «ɢɡɛɵɬɨɱɧɵɦ� ɩɨɪɹɞɤɨɦ» (ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ� ɂ. ɉɪɢɝɨɠɢɧɚ). ɉɨɞ� ɢɡɛɵɬɨɱɧɵɦ� ɩɨɪɹɞɤɨɦ� ɫɥɟɞɭɟɬ 

ɩɨɧɢɦɚɬɶ� ɫɜɟɪɯɫɥɨɠɧɭɸ� ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɶ� ɜ� ɫɢɫɬɟɦɟ; ɩɪɢ� ɷɬɨɦ� ɫɪɟɞɚ, ɜ 

ɤɨɬɨɪɨɣ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɬɚɤɚɹ� ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɶ, ɜɧɟɲɧɟ� ɜɵɝɥɹɞɢɬ� ɤɚɤ 
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ɛɟɫɩɨɪɹɞɨɱɧɨɟ, ɫɥɭɱɚɣɧɨɟ�ɫɤɨɩɥɟɧɢɟ�ɷɥɟɦɟɧɬɨɜ (ɱɚɫɬɟɣ), ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ 

ɫɨɛɨɣ�ɪɚɡɧɨɨɛɪɚɡɧɵɟ�ɫɬɪɭɤɬɭɪɵ, ɫɤɨɥɶ�ɭɝɨɞɧɨ�ɫɥɨɠɧɵɟ�ɢ�ɡɚɤɨɧɱɟɧɧɵɟ. 

 

7.6. Ɏɚɡɨɜɵɟ�ɬɪɚɟɤɬɨɪɢɢ�ɤɚɤ�ɫɩɨɫɨɛ�ɨɩɢɫɚɧɢɹ�ɷɜɨɥɸɰɢɢ 

ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ. ɉɨɧɹɬɢɟ�ɚɬɬɪɚɤɬɨɪɚ 

 ɗɜɨɥɸɰɢɸ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ�ɜɨ�ɜɪɟɦɟɧɢ�ɭɞɨɛɧɨ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɜ 

ɮɚɡɨɜɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ɏɚɡɨɜɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ – ɷɬɨ� ɚɛɫɬɪɚɤɬɧɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɫ� ɱɢɫɥɨɦ 

ɢɡɦɟɪɟɧɢɣ, ɪɚɜɧɵɦ� ɱɢɫɥɭ� ɩɟɪɟɦɟɧɧɵɯ, ɩɨɥɧɨɫɬɶɸ� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ 

ɫɨɫɬɨɹɧɢɟ (ɩɨɥɨɠɟɧɢɟ) ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɢɫɬɟɦɵ. 

ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɢɦɟɪɚ� ɪɚɫɫɦɨɬɪɢɦ� ɥɢɧɟɣɧɵɣ� ɝɚɪɦɨɧɢɱɟɫɤɢɣ 

ɨɫɰɢɥɥɹɬɨɪ (ɪɢɫ. 7.4; ɝɪɭɡ�ɦɚɫɫɨɣ m�ɩɨɞɜɟɲɟɧ�ɧɚ�ɩɪɭɠɢɧɟ�ɫ�ɠɟɫɬɤɨɫɬɶɸ k).

 Ɉɧ� ɢɦɟɟɬ� ɨɞɧɭ� ɫɬɟɩɟɧɶ� ɫɜɨɛɨɞɵ, ɚ� ɪɚɡɦɟɪɧɨɫɬɶ 

ɟɝɨ� ɮɚɡɨɜɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɪɚɜɧɚ� ɞɜɭɦ. Ɏɚɡɨɜɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ 

ɩɥɨɫɤɨɫɬɶ, ɧɚ� ɤɨɬɨɪɨɣ� ɷɜɨɥɸɰɢɹ� ɨɫɰɢɥɥɹɬɨɪɚ 

ɨɬɪɚɠɚɟɬɫɹ�ɱɟɪɟɡ�ɧɟɩɪɟɪɵɜɧɨɟ�ɡɚɞɚɧɢɟ�ɟɝɨ�ɤɨɨɪɞɢɧɚɬɵ 

x�ɢ�ɫɤɨɪɨɫɬɢ vx (ɢɥɢ�ɢɦɩɭɥɶɫɚ). Ɍɨɱɤɚ, ɢɡɨɛɪɚɠɚɸɳɚɹ 

ɫɨɫɬɨɹɧɢɟ� ɨɫɰɢɥɥɹɬɨɪɚ� ɧɚ� ɮɚɡɨɜɨɣ� ɩɥɨɫɤɨɫɬɢ, ɛɭɞɟɬ 

ɞɜɢɝɚɬɶɫɹ�ɩɨ�ɬɚɤ�ɧɚɡɵɜɚɟɦɨɣ ɮɚɡɨɜɨɣ�ɬɪɚɟɤɬɨɪɢɢ. 

 ȼ� ɫɥɭɱɚɟ� ɢɞɟɚɥɶɧɨɝɨ� ɨɫɰɢɥɥɹɬɨɪɚ (ɤɨɥɟɛɚɧɢɹ 

ɤɨɬɨɪɨɝɨ�ɧɟ�ɡɚɬɭɯɚɸɬ) ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɧɚɱɚɥɶɧɵɯ�ɭɫɥɨɜɢɣ (ɩɪɢ t0, ,0tc  ,0t cc  

0t ccc = 0) ɛɭɞɟɦ�ɢɦɟɬɶ�ɧɚ�ɮɚɡɨɜɨɣ�ɩɥɨɫɤɨɫɬɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɬɪɚɟɤɬɨɪɢɣ�ɫɢɫɬɟɦɭ 

ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ� ɷɥɥɢɩɫɨɜ (ɪɢɫ. 7.5, ɚ) ɫ� ɨɛɳɢɦ� ɭɪɚɜɧɟɧɢɟɦ  

const �
22

22 xkvm x . 

 ȼ� ɫɥɭɱɚɟ� ɪɟɚɥɶɧɨɝɨ� ɨɫɰɢɥɥɹɬɨɪɚ (ɤɨɥɟɛɚɧɢɹ� ɡɚɬɭɯɚɸɬ) ɩɪɢ� ɥɸɛɵɯ 

ɧɚɱɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ (t0, 0tc ) ɮɚɡɨɜɚɹ� ɬɪɚɟɤɬɨɪɢɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ 

gm x 

0 

k 

Ɋɢɫ. 7.4. Ƚɚɪɦɨɧɢ-
ɱɟɫɤɢɣ�ɨɫɰɢɥɥɹɬɨɪ 
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ɧɟɤɨɬɨɪɭɸ� ɡɚɤɪɭɱɢɜɚɸɳɭɸɫɹ� ɫɩɢɪɚɥɶ, ɤɨɬɨɪɚɹ� ɨɤɚɧɱɢɜɚɟɬɫɹ� ɜ� ɨɞɧɨɣ 

ɬɨɱɤɟ, ɨɬɜɟɱɚɸɳɟɣ�ɩɨɤɨɸ�ɜ�ɩɨɥɨɠɟɧɢɢ�ɪɚɜɧɨɜɟɫɢɹ (ɪɢɫ. 7.5, ɛ). ɗɬɚ�ɬɨɱɤɚ 

Ɉ, ɢɥɢ ɚɬɬɪɚɤɬɨɪ
, ɤɚɤ� ɛɵ� ɩɪɢɬɹɝɢɜɚɟɬ� ɤ� ɫɟɛɟ� ɫ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ� ɜɫɟ 

ɮɚɡɨɜɵɟ�ɬɪɚɟɤɬɨɪɢɢ�ɢ�ɹɜɥɹɟɬɫɹ�ɨɛɨɛɳɟɧɢɟɦ�ɩɨɧɹɬɢɹ «ɪɚɜɧɨɜɟɫɢɟ». 

ɂɞɟɚɥɶɧɵɣ�ɨɫɰɢɥɥɹɬɨɪ (ɦɚɹɬɧɢɤ) ɧɟ�ɢɦɟɟɬ� ɚɬɬɪɚɤɬɨɪɚ�ɢ� ɤɨɥɟɛɥɟɬɫɹ 

ɛɟɫɤɨɧɟɱɧɨ. 

 Ⱦɥɹ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɦɚɤɪɨɫɢɫɬɟɦɵ� ɚɬɬɪɚɤɬɨɪɨɦ� ɹɜɥɹɟɬɫɹ� ɫɨɫɬɨɹɧɢɟ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ, ɤ� ɤɨɬɨɪɨɦɭ� ɧɟɢɡɛɟɠɧɨ� ɷɜɨɥɸɰɢɨɧɢɪɭɟɬ 

ɫɢɫɬɟɦɚ. 

Ɍɟɩɟɪɶ� ɪɚɫɫɦɨɬɪɢɦ� ɦɚɹɬɧɢɤ� ɜ� ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɨɦ� ɪɟɠɢɦɟ. ȼ� ɛɨɥɟɟ 

ɫɥɨɠɧɵɯ�ɞɜɢɠɟɧɢɹɯ, ɧɚɩɪɢɦɟɪ, ɦɚɹɬɧɢɤɚ�ɱɚɫɨɜ�ɫ�ɝɪɭɡɨɦ (ɝɢɪɹ�ɧɚ�ɰɟɩɨɱɤɟ) 

ɝɪɭɡ� ɢɝɪɚɟɬ� ɪɨɥɶ� ɚɤɤɭɦɭɥɹɬɨɪɚ� ɷɧɟɪɝɢɢ, ɩɨɞɤɚɱɢɜɚɟɦɨɣ� ɨɩɪɟɞɟɥɟɧɧɵɦɢ 

ɩɨɪɰɢɹɦɢ� ɤ� ɞɢɫɫɢɩɢɪɭɸɳɟɦɭ� ɦɚɹɬɧɢɤɭ. ȿɫɥɢ� ɡɚɩɭɫɬɢɬɶ� ɬɚɤɢɟ� ɱɚɫɵ 

ɷɧɟɪɝɢɱɧɵɦ� ɬɨɥɱɤɨɦ� ɫɚɦɨɝɨ� ɦɚɹɬɧɢɤɚ (ɪɢɫ. 7.6: ɦɨɦɟɧɬ� ɡɚɩɭɫɤɚ t0), ɬɨ 

ɜɫɤɨɪɟ� ɟɝɨ� ɯɨɞ� ɡɚɦɟɞɥɢɬɫɹ� ɞɨ� ɬɟɦɩɚ, ɤɨɬɨɪɵɣ� ɨɛɭɫɥɨɜɥɟɧ� ɦɚɫɫɨɣ� ɢ 

ɦɨɦɟɧɬɨɦ�ɢɧɟɪɰɢɢ�ɦɚɹɬɧɢɤɚ, ɩɨɫɥɟ�ɱɟɝɨ�ɯɚɪɚɤɬɟɪ�ɟɝɨ�ɞɜɢɠɟɧɢɹ�ɨɫɬɚɧɟɬɫɹ 

ɧɟɢɡɦɟɧɧɵɦ. ȿɫɥɢ� ɠɟ� ɬɨɥɱɨɤ� ɛɭɞɟɬ� ɫɥɚɛɵɦ (ɦɨɦɟɧɬ 0t cc ), ɬɨ� ɦɚɹɬɧɢɤ, 

ɡɚɦɟɞɥɹɹɫɶ, ɜɫɤɨɪɟ�ɨɫɬɚɧɨɜɢɬɫɹ. ɋɢɬɭɚɰɢɢ�ɫ�ɫɢɥɶɧɵɦ�ɧɚɱɚɥɶɧɵɦ�ɬɨɥɱɤɨɦ 

                                                

�Ⱥɬɬɪɚɤɬɨɪ – ɤɨɧɟɱɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɜ�ɷɜɨɥɸɰɢɢ�ɞɢɫɫɢɩɚɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ. 

vx 

x 
O 

ɚ 

vx 

x 

ɛ 

)( 0tc
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Ɋɢɫ. 7.5. Ɏɚɡɨɜɵɟ� ɬɪɚɟɤɬɨɪɢɢ� ɢɞɟɚɥɶɧɨɝɨ (ɚ), ɪɟɚɥɶɧɨɝɨ (ɛ) 
ɨɫɰɢɥɥɹɬɨɪɨɜ 

)( 0tc  

)( 0t cc )( 0t ccc
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ɧɚ� ɮɚɡɨɜɨɣ� ɩɥɨɫɤɨɫɬɢ� ɛɭɞɟɬ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɫɩɢɪɚɥɶ, 

ɨɛɜɢɜɚɸɳɚɹɫɹ� ɜɫɟ� ɛɨɥɟɟ� ɩɥɨɬɧɨ 

ɜɨɤɪɭɝ�ɤɪɭɝɨɜɨɣ�ɨɪɛɢɬɵ, ɬ. ɟ. ɞɥɹ 

ɞɚɧɧɨɝɨ� ɦɚɹɬɧɢɤɚ� ɚɬɬɪɚɤɬɨɪɨɦ 

ɹɜɥɹɟɬɫɹ�ɨɤɪɭɠɧɨɫɬɶ. 

 ȼ� ɷɬɨɦ� ɩɪɢɦɟɪɟ� ɜɫɟ 

ɮɚɡɨɜɵɟ� ɬɪɚɟɤɬɨɪɢɢ, ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɟ� ɧɚɱɚɥɶɧɵɦ� ɭɫɥɨɜɢɹɦ 

(t0� ɢ tc0), ɜɵɯɨɞɹɬ� ɧɚ� ɨɞɧɭ 

ɩɟɪɢɨɞɢɱɟɫɤɭɸ� ɬɪɚɟɤɬɨɪɢɸ – ɩɪɟɞɟɥɶɧɵɣ� ɰɢɤɥ, ɤɨɬɨɪɵɣ� ɨɬɜɟɱɚɟɬ 

ɭɫɬɚɧɨɜɢɜɲɟɦɭɫɹ�ɞɜɢɠɟɧɢɸ. 

Ɋɚɫɫɦɨɬɪɢɦ� ɟɳɟ� ɨɞɢɧ� ɩɪɢɦɟɪ – «ɯɢɦɢɱɟɫɤɢɟ� ɱɚɫɵ». Ɍɚɤ� ɱɚɫɬɨ 

ɧɚɡɵɜɚɸɬ� ɦɚɤɪɨɫɢɫɬɟɦɭ, ɨɬɧɨɫɹɳɭɸɫɹ� ɤ� ɧɟɪɚɜɧɨɜɟɫɧɵɦ� ɞɢɫɫɢɩɚɬɢɜɧɵɦ 

ɫɬɪɭɤɬɭɪɚɦ, ɤɨɬɨɪɚɹ� ɜ� ɫɜɨɟɦ 

ɪɚɡɜɢɬɢɢ�ɞɜɢɠɟɬɫɹ�ɧɟ�ɤ�ɭɫɬɨɣɱɢɜɨɦɭ 

ɫɨɫɬɨɹɧɢɸ, ɚ� ɤ� ɭɫɬɨɣɱɢɜɨɦɭ� ɩɟɪɢɨ-

ɞɢɱɟɫɤɨɦɭ� ɪɟɠɢɦɭ. ɗɬɚ� ɫɬɪɭɤɬɭɪɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɯɢɦɢɱɟɫɤɢ 

ɪɟɚɤɬɢɜɧɵɣ� ɪɚɫɬɜɨɪ, ɫɨɫɬɨɹɳɢɣ� ɢɡ 

ɞɜɭɯ� ɤɨɦɩɨɧɟɧɬɨɜ, ɜ� ɤɨɬɨɪɨɦ 

ɪɚɡɜɢɜɚɟɬɫɹ� ɬɚɤ� ɧɚɡɵɜɚɟɦɚɹ� ɪɟɚɤɰɢɹ 

Ȼɟɥɨɭɫɨɜɚ – ɀɚɛɨɬɢɧɫɤɨɝɨ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɪɟɚɤɰɢɨɧɧɚɹ� ɫɪɟɞɚ 

�ɯɢɦɢɱɟɫɤɢɣ� ɪɚɫɬɜɨɪ) ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɢɡɦɟɧɹɟɬ� ɰɜɟɬ. ɉɪɢ� ɩɨɞɯɨɞɹɳɢɯ 

ɭɫɥɨɜɢɹɯ�ɠɢɞɤɨɫɬɶ�ɫɬɚɧɨɜɢɬɫɹ�ɫ�ɩɟɪɢɨɞɨɦ ~ 1 ɦɢɧ�ɬɨ�ɤɪɚɫɧɨɣ, ɬɨ�ɫɢɧɟɣ (ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɞɨɦɢɧɢɪɨɜɚɧɢɹ�ɬɨɝɨ�ɢɥɢ�ɢɧɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ). 

nx 

ny 
Ɋɢɫ. 7.7. Ɏɚɡɨɜɵɟ� ɬɪɚɟɤɬɨɪɢɢ 
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 ȼ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɫɥɭɱɚɟ� ɚɬɬɪɚɤɬɨɪɨɦ� ɫɬɚɧɨɜɢɬɫɹ� ɥɢɧɢɹ� ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɮɚɡɨɜɨɣ� ɩɥɨɫɤɨɫɬɢ (ɪɢɫ. 7.7), ɤɨɨɪɞɢɧɚɬɧɵɦɢ� ɨɫɹɦɢ 

ɤɨɬɨɪɨɣ� ɹɜɥɹɸɬɫɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɯɢɦɢɱɟɫɤɢɯ� ɪɟɚɝɟɧɬɨɜ (nx, ny). Ɍɚɤɨɣ 

ɚɬɬɪɚɤɬɨɪ� ɨɩɢɫɵɜɚɟɬ� ɩɟɪɢɨɞɢɱɟɫɤɨɟ� ɢɡɦɟɧɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜɟɳɟɫɬɜ� ɜ 

ɫɢɫɬɟɦɟ� ɢ� ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ� ɤɚɤ� ɩɪɟɞɟɥɶɧɵɣ� ɰɢɤɥ� ɩɪɢ� ɥɸɛɵɯ 

ɧɚɱɚɥɶɧɵɯ�ɭɫɥɨɜɢɹɯ (t0, 0tc , 0t cc ). 

 

7.7. «ɋɬɪɚɧɧɵɟ» ɚɬɬɪɚɤɬɨɪɵ�ɢ�ɮɪɚɤɬɚɥɵ 

 ȼ� ɫɥɭɱɚɟ� ɯɚɨɬɢɱɟɫɤɨɝɨ� ɞɜɢɠɟɧɢɹ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɮɚɡɨɜɵɟ 

ɬɪɚɟɤɬɨɪɢɢ� ɫ� ɛɥɢɡɤɢɦɢ� ɧɚɱɚɥɶɧɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɫɨɫɬɨɹɧɢɹ� ɛɵɫɬɪɨ 

ɪɚɫɯɨɞɹɬɫɹ, ɚ�ɩɨɬɨɦ�ɯɚɨɬɢɱɟɫɤɢ�ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ, ɬɚɤ�ɤɚɤ�ɦɨɝɭɬ�ɭɞɚɥɹɬɶɫɹ 

ɬɨɥɶɤɨ� ɞɨ� ɧɟɤɨɬɨɪɨɝɨ� ɩɪɟɞɟɥɚ� ɜɜɢɞɭ� ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ� ɨɛɥɚɫɬɢ� ɢɡɦɟɧɟɧɢɣ 

ɤɨɨɪɞɢɧɚɬ� ɢ� ɫɤɨɪɨɫɬɟɣ (ɩɨɫɥɟɞɧɟɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ� ɫɚɦɨɣ 

ɫɢɫɬɟɦɵ). ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɮɚɡɨɜɵɟ� ɬɪɚɟɤɬɨɪɢɢ� ɨɛɪɚɡɭɸɬ� ɫɤɥɚɞɤɢ� ɜɧɭɬɪɢ 

ɮɚɡɨɜɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɢ�ɨɤɚɡɵɜɚɸɬɫɹ� ɧɚ� ɞɨɫɬɚɬɨɱɧɨ�ɛɥɢɡɤɨɦ�ɪɚɫɫɬɨɹɧɢɢ 

ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ. Ɍɚɤ�ɜɨɡɧɢɤɚɟɬ�ɨɛɥɚɫɬɶ�ɮɚɡɨɜɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ, ɡɚɩɨɥɧɟɧɧɚɹ 

ɯɚɨɬɢɱɟɫɤɢɦɢ�ɬɪɚɟɤɬɨɪɢɹɦɢ, ɧɚɡɵɜɚɟɦɚɹ «ɫɬɪɚɧɧɵɦ»�ɚɬɬɪɚɤɬɨɪɨɦ. 

 ©ɋɬɪɚɧɧɵɣ» ɚɬɬɪɚɤɬɨɪ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɥɨɠɧɭɸ� ɩɨɜɟɪɯɧɨɫɬɶ, 

ɨɝɪɚɧɢɱɢɜɚɸɳɭɸ� ɧɟɤɨɬɨɪɵɣ� ɨɛɴɟɦ� ɜ� ɮɚɡɨɜɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ. ɋɥɭɱɚɣɧɵɟ 

ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɫɢɫɬɟɦɭ� ɜɵɡɵɜɚɸɬ� ɯɚɨɬɢɱɟɫɤɨɟ� ɞɜɢɠɟɧɢɟ� ɢ� ɩɨɹɜɥɟɧɢɟ 

ɫɥɨɠɧɵɯ, ɡɚɦɵɫɥɨɜɚɬɵɯ�ɬɪɚɟɤɬɨɪɢɣ, ɤɨɬɨɪɵɟ�ɩɨɞɜɟɪɠɟɧɵ�ɪɚɫɬɹɠɟɧɢɹɦ�ɢ 

ɫɤɥɚɞɵɜɚɧɢɹɦ� ɜ� ɮɚɡɨɜɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ. ɇɚ� ɪɢɫ. 7.8 ɩɪɟɞɫɬɚɜɥɟɧ 

©ɫɬɪɚɧɧɵɣ» ɚɬɬɪɚɤɬɨɪ, ɩɨɥɭɱɟɧɧɵɣ� ɗ. Ʌɨɪɟɧɰɟɦ� ɜ 1963 ɝ. ɜ� ɯɨɞɟ 

ɱɢɫɥɟɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɧɚ� ɤɨɦɩɶɸɬɟɪɟ� ɤɨɧɜɟɤɬɢɜɧɵɯ� ɩɨɬɨɤɨɜ� ɜ 

ɡɟɦɧɨɣ�ɚɬɦɨɫɮɟɪɟ. 
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 ȼɚɠɧɟɣɲɢɦ� ɫɜɨɣɫɬɜɨɦ «ɫɬɪɚɧɧɵɯ» ɚɬɬɪɚɤɬɨɪɨɜ� ɹɜɥɹɟɬɫɹ� ɢɯ 

ɮɪɚɤɬɚɥɶɧɨɫɬɶ. Ɏɪɚɤɬɚɥɵ – ɷɬɨ� ɨɛɴɟɤɬɵ� ɫ� ɞɪɨɛɧɨɣ� ɪɚɡɦɟɪɧɨɫɬɶɸ, 

ɩɪɨɹɜɥɹɸɳɢɟ�ɩɨ�ɦɟɪɟ�ɫɜɨɟɝɨ�ɪɚɡɜɢɬɢɹ�ɜɫɟ�ɛɨɥɶɲɟɟ�ɱɢɫɥɨ�ɦɟɥɤɢɯ�ɞɟɬɚɥɟɣ. 

Ɍɟɪɦɢɧ «ɮɪɚɤɬɚɥ» ɛɵɥ�ɜɜɟɞɟɧ�Ȼ. Ɇɚɧɞɟɥɶɛɪɨɬɨɦ�ɜ 1977 ɝ. ɜ�ɤɧɢɝɟ «Ɏɨɪɦɚ, 

ɫɥɭɱɚɣɧɨɫɬɶ�ɢ�ɪɚɡɦɟɪɧɨɫɬɶ» (Ɇ.: Ɇɢɪ, 1977). 

 ɋɬɪɭɤɬɭɪɵ� ɩɪɢɪɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ (ɜɟɳɟɫɬɜ) ɱɚɫɬɨ� ɩɪɢɧɢɦɚɸɬ 

ɫɥɨɠɧɵɟ, ɪɚɡɜɟɬɜɥɟɧɧɵɟ� ɮɨɪɦɵ, ɧɚɩɨɦɢɧɚɸɳɢɟ� ɤɪɚɹ� ɪɚɡɨɪɜɚɧɧɨɣ� ɬɤɚɧɢ 

�ɧɚɩɪɢɦɟɪ, ɫɬɪɭɤɬɭɪɵ�ɤɨɥɥɨɢɞɧɵɯ�ɪɚɫɬɜɨɪɨɜ, ɮɪɚɤɰɢɣ, ɨɛɪɚɡɭɸɳɢɯɫɹ�ɩɪɢ 

ɨɬɥɨɠɟɧɢɢ�ɦɟɬɚɥɥɚ�ɜ�ɯɨɞɟ�ɷɥɟɤɬɪɨɥɢɡɚ, ɤɨɥɨɧɢɣ�ɛɢɨɤɥɟɬɨɤ�ɢ�ɞɪ.). 

Ɋɚɫɫɦɨɬɪɢɦ ɤɚɧɬɨɪɨɜɫɤɨɟ� ɦɧɨɠɟɫɬɜɨ ɤɚɤ� ɤɥɚɫɫɢɱɟɫɤɢɣ 

ɮɪɚɤɬɚɥɶɧɵɣ�ɨɛɴɟɤɬ. 

 ɇɟɤɨɬɨɪɵɣ�ɟɞɢɧɢɱɧɵɣ�ɨɬɪɟɡɨɤ (0-1) ɪɚɡɞɟɥɢɦ�ɧɚ�ɬɪɢ�ɪɚɜɧɵɟ�ɱɚɫɬɢ�ɢ 

ɭɞɚɥɢɦ� ɟɝɨ� ɫɪɟɞɧɸɸ�ɱɚɫɬɶ (ɪɢɫ. 7.9). Ɂɚɬɟɦ�ɩɪɨɞɟɥɚɟɦ� ɬɭ�ɠɟ�ɨɩɟɪɚɰɢɸ�ɫ 

Ɋɢɫ. 7.8. ©ɋɬɪɚɧɧɵɣ» ɚɬɬɪɚɤɬɨɪ 

Ɋɢɫ. 7.9. Ʉɚɧɬɨɪɨɜɫɤɨɟ�ɦɧɨɠɟɫɬɜɨ 
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ɨɫɬɚɜɲɢɦɢɫɹ�ɨɬɪɟɡɤɚɦɢ�ɱɚɫɬɹɦɢ. ɉɪɟɞɫɬɚɜɢɦ, ɱɬɨ�ɧɚɦ�ɭɞɚɥɨɫɶ�ɩɨɜɬɨɪɢɬɶ 

ɷɬɨɬ� ɚɥɝɨɪɢɬɦ�ɛɟɫɤɨɧɟɱɧɨɟ�ɱɢɫɥɨ�ɪɚɡ�ɢ� ɩɨɥɭɱɢɬɶ�ɛɟɫɤɨɧɟɱɧɨɟ�ɦɧɨɠɟɫɬɜɨ 

ɦɢɤɪɨɨɬɪɟɡɤɨɜ� ɫ� ɩɪɟɧɟɛɪɟɠɢɦɨ� ɦɚɥɵɦɢ� ɞɥɢɧɚɦɢ. Ⱦɥɹ� ɨɛɪɚɡɨɜɚɧɧɨɝɨ 

ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ɤɚɧɬɨɪɨɜɫɤɨɝɨ�ɦɧɨɠɟɫɬɜɚ, ɧɟɫɦɨɬɪɹ�ɧɚ�ɟɝɨ�ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ 

ɞɢɫɤɪɟɬɧɵɣ�ɯɚɪɚɤɬɟɪ, ɦɨɠɧɨ�ɭɫɬɚɧɨɜɢɬɶ�ɪɚɡɦɟɪɧɨɫɬɶ. 

 Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɩɨɫɥɟ ɩ�ɨɣ� ɬɢɩɨɜɨɣ� ɨɩɟɪɚɰɢɢ� ɩɨɥɧɨɟ� ɱɢɫɥɨ 

ɩɨɥɭɱɟɧɧɵɯ� ɨɬɪɟɡɤɨɜ� ɛɭɞɟɬ N = 2n, ɚ� ɞɥɢɧɚ� ɤɚɠɞɨɝɨ� ɢɡ� ɧɢɯ l  = 1/3n. 

Ɋɚɡɦɟɪɧɨɫɬɶ d�ɤɚɧɬɨɪɨɜɫɤɨɝɨ�ɦɧɨɠɟɫɬɜɚ�ɩɪɢ N ĺ���ɢ l ĺ 0 ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɢɡ�ɨɛɳɟɝɨ�ɭɪɚɜɧɟɧɢɹ N = (1/ l)d. ȼ�ɧɚɲɟɦ�ɫɥɭɱɚɟ�ɭɪɚɜɧɟɧɢɟ�ɩɪɢɧɢɦɚɟɬ�ɜɢɞ 

2ɩ = (3ɩ)d, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɦ d = log3 2 § 0,64. 

 Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɜ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɤɚɧɬɨɪɨɜɫɤɨɟ� ɦɧɨɠɟɫɬɜɨ� ɢɦɟɟɬ 

ɞɪɨɛɧɭɸ�ɪɚɡɦɟɪɧɨɫɬɶ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɡɧɚɱɟɧɢɣ 0 < d < 1. 

 ɋ� ɨɬɤɪɵɬɢɟɦ� ɮɪɚɤɬɚɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ� ɦɢɪ� ɮɨɪɦ, ɫɭɳɟɫɬɜɭɸɳɢɯ� ɜ 

ɩɪɢɪɨɞɟ, ɫɬɚɥ� ɬɪɚɤɬɨɜɚɬɶɫɹ� ɩɨ�ɞɪɭɝɨɦɭ. Ɉɱɟɧɶ� ɦɧɨɝɢɟ� ɢɡ� ɩɪɢɪɨɞɧɵɯ 

ɨɛɴɟɤɬɨɜ�ɧɟ�ɨɛɥɚɞɚɸɬ�ɩɪɚɜɢɥɶɧɵɦɢ�ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ�ɮɨɪɦɚɦɢ, ɧɨ�ɦɨɝɭɬ 

ɛɵɬɶ, ɩɨɞɨɛɧɨ� ɤɚɧɬɨɪɨɜɫɤɨɦɭ� ɦɧɨɠɟɫɬɜɭ, ɨɩɢɫɚɧɵ� ɫ� ɩɨɦɨɳɶɸ� ɞɪɨɛɧɵɯ 

ɪɚɡɦɟɪɧɨɫɬɟɣ. Ɍɚɤ, ɨɛɥɚɤɨ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɧɢ� ɨɛɴɟɦɧɵɦ� ɬɟɥɨɦ, ɧɢ 

ɩɨɜɟɪɯɧɨɫɬɶɸ, ɟɝɨ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɨɛɴɟɤɬ� ɨɫɨɛɨɣ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɮɨɪɦɵ�ɫ�ɪɚɡɦɟɪɧɨɫɬɶɸ 2 < d < 3. 

 ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɮɪɚɤɬɚɥɵ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɸɬ� ɞɥɹ� ɩɨɫɬɪɨɟɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ�ɱɪɟɡɜɵɱɚɣɧɨ�ɫɥɨɠɧɵɯ�ɫɬɪɭɤɬɭɪ. 

 ɏɚɨɫ� ɩɨɪɨɠɞɚɟɬ� ɮɪɚɤɬɚɥɵ, ɚ� ɮɚɡɨɜɵɟ� ɬɪɚɟɤɬɨɪɢɢ� ɮɪɚɤɬɚɥɨɜ 

ɨɛɥɚɞɚɸɬ� ɫɚɦɨɩɨɞɨɛɢɟɦ, ɬ. ɟ. ɩɪɢ� ɜɵɞɟɥɟɧɢɢ� ɞɜɭɯ� ɛɥɢɡɤɢɯ� ɬɨɱɟɤ� ɧɚ 

ɮɚɡɨɜɨɣ� ɬɪɚɟɤɬɨɪɢɢ� ɢ� ɩɨɫɥɟɞɭɸɳɟɦ� ɭɜɟɥɢɱɟɧɢɢ� ɦɚɫɲɬɚɛɚ� ɬɪɚɟɤɬɨɪɢɹ 

ɦɟɠɞɭ� ɷɬɢɦɢ� ɬɨɱɤɚɦɢ� ɨɤɚɡɵɜɚɟɬɫɹ� ɫɬɨɥɶ� ɠɟ� ɯɚɨɬɢɱɟɫɤɨɣ, ɤɚɤ� ɢ� ɜɫɹ 

ɬɪɚɟɤɬɨɪɢɹ. ɗɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ, ɧɚɩɪɢɦɟɪ, ɬɪɚɟɤɬɨɪɢɹ� ɛɪɨɭɧɨɜɫɤɨɣ 

ɱɚɫɬɢɰɵ, ɤɨɬɨɪɚɹ�ɬɚɤɠɟ�ɨɛɥɚɞɚɟɬ�ɮɪɚɤɬɚɥɶɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ. 

 ɉɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɬɟɨɪɢɢ� ɚɬɬɪɚɤɬɨɪɨɜ� ɫ� ɞɪɨɛɧɵɦɢ� ɪɚɡɦɟɪɧɨɫɬɹɦɢ 

ɜɵɜɨɞɵ� ɢ� ɪɚɫɫɭɠɞɟɧɢɹ, ɫɞɟɥɚɧɧɵɟ� ɞɥɹ� ɮɪɚɤɬɚɥɨɜ� ɜ� ɩɪɨɫɬɪɚɧɫɬɜɟ� ɮɨɪɦ, 
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ɛɵɥɢ� ɩɟɪɟɧɟɫɟɧɵ� ɧɚ� ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ� ɤɨɬɨɪɨɦ� ɢɡɭɱɚɟɬɫɹ� ɩɨɜɟɞɟɧɢɟ 

ɪɟɚɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ (ɦɚɤɪɨɫɢɫɬɟɦ) ɜɨ� ɜɪɟɦɟɧɢ. ȼ� ɱɚɫɬɧɨɫɬɢ «ɫɬɪɚɧɧɵɣ» 

ɚɬɬɪɚɤɬɨɪ, ɨɛɥɚɞɚɹ� ɤɚɤ�ɢ� ɤɚɧɬɨɪɨɜɫɤɨɟ�ɦɧɨɠɟɫɬɜɨ�ɨɱɟɧɶ� ɬɨɧɤɨɣ (ɦɟɥɤɨɣ) 

ɫɬɪɭɤɬɭɪɨɣ, ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɨɩɪɟɞɟɥɹɟɬ� ɫɥɨɠɧɭɸ� ɜɪɟɦɟɧɧɭɸ 

ɞɢɧɚɦɢɤɭ�ɫɚɦɨɣ�ɫɢɫɬɟɦɵ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɟɫɥɢ� ɪɚɧɟɟ (ɞɥɹ� ɦɚɹɬɧɢɤɨɜ) ɫɭɳɟɫɬɜɨɜɚɧɢɟ 

ɚɬɬɪɚɤɬɨɪɚ�ɛɵɥɨ�ɫɢɧɨɧɢɦɨɦ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɢ�ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ�ɫɨɫɬɨɹɧɢɹ 

�ɢɥɢ� ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ� ɞɜɢɠɟɧɢɹ) ɩɪɢ� ɥɸɛɵɯ� ɧɚɱɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ, ɬɨ 

©ɫɬɪɚɧɧɵɟ» ɚɬɬɪɚɤɬɨɪɵ� ɩɨɪɨɞɢɥɢ� ɬɚɤɢɟ� ɪɟɠɢɦɵ� ɜ� ɩɨɜɟɞɟɧɢɢ� ɫɢɫɬɟɦɵ, 

ɤɨɬɨɪɵɟ�ɧɟɜɨɡɦɨɠɧɨ�ɨɞɧɨɡɧɚɱɧɨ�ɧɢ�ɩɪɟɞɫɤɚɡɚɬɶ, ɧɢ�ɜɨɫɩɪɨɢɡɜɟɫɬɢ. 

 ɇɚɱɚɥɶɧɵɟ� ɭɫɥɨɜɢɹ, ɨɱɟɧɶ�ɛɥɢɡɤɢɟ, ɧɨ� ɧɟ� ɫɨɜɩɚɞɚɸɳɢɟ�ɩɨɥɧɨɫɬɶɸ, 

ɩɨɪɨɠɞɚɸɬ� ɪɚɡɧɵɟ� ɜɚɪɢɚɧɬɵ� ɷɜɨɥɸɰɢɢ� ɫɢɫɬɟɦɵ. Ɇɧɨɝɨɜɚɪɢɚɧɬɧɨɫɬɶ� ɜ 

ɪɚɡɜɢɬɢɢ� ɩɨɫɥɟɞɧɟɣ� ɬɚɤɠɟ� ɩɪɨɝɪɟɫɫɢɪɭɟɬ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɦɚɥɟɣɲɢɯ 

ɫɥɭɱɚɣɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ (ɮɥɭɤɬɭɚɰɢɣ), ɤɨɬɨɪɵɟ�ɧɟ�ɡɚɬɭɯɚɸɬ, ɚ�ɭɫɢɥɢɜɚɸɬɫɹ  

©ɫɬɪɚɧɧɵɦ» ɚɬɬɪɚɤɬɨɪɨɦ. ɂɧɚɱɟ� ɝɨɜɨɪɹ, ɞɚɧɧɵɣ� ɚɬɬɪɚɤɬɨɪ� ɨɩɪɟɞɟɥɹɟɬ 

ɪɟɠɢɦɵ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ� ɤ� ɧɚɱɚɥɶɧɵɦ 

ɭɫɥɨɜɢɹɦ. 

 

7.8. Ȼɢɮɭɪɤɚɰɢɢ 

 ȼɚɠɧɟɣɲɟɣ ɤɨɧɰɟɩɰɢɟɣ� ɫɨɜɪɟɦɟɧɧɨɝɨ ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ, 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɑ. Ⱦɚɪɜɢɧɨɦ� ɜ� ɫɟɪɟɞɢɧɟ XIX ɜ. ɩɪɢɦɟɧɢɬɟɥɶɧɨ� ɤ 

ɛɢɨɫɢɫɬɟɦɚɦ, ɹɜɥɹɟɬɫɹ� ɢɡɜɟɫɬɧɚɹ� ɜɫɟɦ� ɬɪɢɚɞɚ «ɢɡɦɟɧɱɢɜɨɫɬɶ – 

ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ – ɟɫɬɟɫɬɜɟɧɧɵɣ� ɨɬɛɨɪ». ɗɬɚ� ɬɪɢɚɞɚ� ɥɟɠɢɬ� ɜ� ɨɫɧɨɜɟ 

ɷɜɨɥɸɰɢɨɧɧɨɣ�ɬɟɨɪɢɢ�ɪɚɡɜɢɬɢɹ�ɜɫɟɯ�ɩɪɢɪɨɞɧɵɯ�ɫɢɫɬɟɦ, ɢ, ɤɚɤ�ɩɨɤɚɡɵɜɚɟɬ 

ɨɛɲɢɪɧɚɹ�ɩɪɚɤɬɢɤɚ, ɜ�ɪɟɚɥɢɡɚɰɢɢ�ɞɚɪɜɢɧɨɜɫɤɨɝɨ�ɩɪɢɧɰɢɩɚ�ɛɨɥɶɲɭɸ�ɪɨɥɶ 

ɢɝɪɚɸɬ�ɮɥɭɤɬɭɚɰɢɢ. ɉɪɢɱɟɦ�ɜɞɚɥɢ�ɨɬ�ɫɨɫɬɨɹɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ�ɮɥɭɤɬɭɚɰɢɹɦ 

ɫɜɨɣɫɬɜɟɧɟɧ� ɡɚɦɟɬɧɵɣ� ɪɨɫɬ, ɚ� ɷɬɨ� ɫɬɢɦɭɥɢɪɭɟɬ� ɨɛɪɚɡɨɜɚɧɢɟ� ɧɨɜɵɯ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɯ�ɫɬɪɭɤɬɭɪ�ɜ�ɫɢɫɬɟɦɟ. 
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 ɇɚɢɛɨɥɶɲɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɮɥɭɤɬɭɚɰɢɢ� ɩɪɢɨɛɪɟɬɚɸɬ� ɜɛɥɢɡɢ� ɬɨɱɟɤ 

ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ�ɫɢɫɬɟɦɵ, ɝɞɟ�ɥɸɛɨɟ�ɦɚɥɨɟ�ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ 

ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɛɢɮɭɪɤɚɰɢɢ, ɤɨɬɨɪɚɹ� ɤɚɱɟɫɬɜɟɧɧɨ� ɩɟɪɟɫɬɪɚɢɜɚɟɬ 

ɫɨɫɬɨɹɧɢɟ�ɢɥɢ�ɪɟɠɢɦ�ɩɨɜɟɞɟɧɢɹ�ɫɢɫɬɟɦɵ. 

Ȼɢɮɭɪɤɚɰɢɟɣ� ɧɚɡɵɜɚɟɬɫɹ� ɫɤɚɱɤɨɨɛɪɚɡɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɢɥɢ 

ɪɟɠɢɦɚ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɦɚɤɪɨɫɢɫɬɟɦɵ. 

 ɇɟɭɫɬɨɣɱɢɜɨɫɬɶ�ɢ�ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɶ�ɨɩɪɟɞɟɥɹɸɬ�ɪɚɡɜɢɬɢɟ�ɫɢɫɬɟɦɵ. ȼ 

ɤɪɢɬɢɱɟɫɤɨɦ� ɫɨɫɬɨɹɧɢɢ (ɧɚ� ɦɨɦɟɧɬ� ɛɢɮɭɪɤɚɰɢɢ) ɮɥɭɤɬɭɚɰɢɢ� ɞɨɫɬɢɝɚɸɬ 

ɬɚɤɨɣ�ɫɢɥɵ, ɱɬɨ�ɫɭɳɟɫɬɜɭɸɳɚɹ�ɤ�ɷɬɨɦɭ�ɦɨɦɟɧɬɭ�ɨɪɝɚɧɢɡɚɰɢɹ�ɪɚɡɪɭɲɚɟɬɫɹ. 

Ɋɚɡɪɟɲɟɧɢɟɦ� ɤɪɢɡɢɫɚ� ɹɜɥɹɟɬɫɹ� ɛɵɫɬɪɵɣ� ɩɟɪɟɯɨɞ (ɫɤɚɱɨɤ) ɞɢɫɫɢɩɚɬɢɜɧɨɣ 

ɫɢɫɬɟɦɵ� ɧɚ� ɧɨɜɵɣ� ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ. Ɇɨɦɟɧɬ 

ɩɟɪɟɯɨɞɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɜɨɣɫɬɜɚɦɢ�ɫɢɫɬɟɦɵ�ɢ�ɭɪɨɜɧɟɦ�ɮɥɭɤɬɭɚɰɢɣ�ɜ�ɧɟɣ. 

ɉɚɪɚɦɟɬɪɵ�ɫɨɫɬɨɹɧɢɹ (ɢɥɢ�ɮɭɧɤɰɢɢ�ɫɨɫɬɨɹɧɢɹ) ɫɢɫɬɟɦɵ, ɢɡɦɟɧɟɧɢɟ 

ɤɨɬɨɪɵɯ� ɩɪɢɜɨɞɢɬ� ɤ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɩɟɪɟɫɬɪɨɣɤɟ� ɫɢɫɬɟɦɵ, ɧɚɡɵɜɚɸɬɫɹ 

ɭɩɪɚɜɥɹɸɳɢɦɢ. 

 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɛɢɮɭɪɤɚɰɢɣ, ɜɨɡɧɢɤɚɸɳɚɹ� ɩɪɢ� ɭɝɥɭɛɥɟɧɢɢ 

ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ� ɜ� ɫɢɫɬɟɦɟ, ɜɫɟ� ɜɪɟɦɹ� ɢɡɦɟɧɹɟɬɫɹ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɨɰɟɫɫ� ɦɨɠɟɬ� ɢɞɬɢ� ɩɨ� ɪɚɡɧɵɦ� ɫɰɟɧɚɪɢɹɦ. ɂɫɫɥɟɞɨɜɚɧɢɹ� ɫɰɟɧɚɪɢɟɜ 

ɫɜɹɡɚɧɵ� ɫ� ɚɧɚɥɢɡɨɦ� ɫɜɨɣɫɬɜ «ɫɬɪɚɧɧɵɯ» ɚɬɬɪɚɤɬɨɪɨɜ, ɤ� ɤɨɬɨɪɵɦ 

ɩɪɢɬɹɝɢɜɚɸɬɫɹ� ɬɨɱɤɢ (ɫɨɫɬɨɹɧɢɹ� ɫɢɫɬɟɦɵ) ɜ� ɦɧɨɝɨɦɟɪɧɨɦ� ɮɚɡɨɜɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɨɩɚɜ� ɜ� ɨɛɥɚɫɬɶ� ɚɬɬɪɚɤɬɨɪɚ, ɬɨɱɤɚ (ɜɵɛɪɚɧɧɨɟ� ɧɚɭɝɚɞ 

ɪɟɲɟɧɢɟ) ɛɭɞɟɬ «ɛɥɭɠɞɚɬɶ» ɬɚɦ� ɢ� ɬɨɥɶɤɨ� ɱɟɪɟɡ� ɛɨɥɶɲɨɣ� ɩɪɨɦɟɠɭɬɨɤ 

ɜɪɟɦɟɧɢ� ɩɪɢɛɥɢɡɢɬɫɹ� ɤ� ɤɚɤɨɣ�ɧɢɛɭɞɶ� ɬɨɱɤɟ� ɚɬɬɪɚɤɬɨɪɚ. ɉɪɢ� ɷɬɨɦ 

ɩɨɜɟɞɟɧɢɟ� ɫɢɫɬɟɦɵ, ɨɬɜɟɱɚɸɳɟɟ� ɬɚɤɨɣ� ɬɨɱɤɟ, ɛɭɞɟɬ� ɫɢɥɶɧɨ� ɡɚɜɢɫɟɬɶ� ɨɬ 

ɧɚɱɚɥɶɧɵɯ�ɭɫɥɨɜɢɣ. 
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 ɉɪɢ� ɦɟɞɥɟɧɧɨɦ� ɢɡɦɟɧɟɧɢɢ� ɭɩɪɚɜɥɹɸɳɟɝɨ� ɩɚɪɚɦɟɬɪɚ� ɜɨɡɦɨɠɧɨ 

ɧɚɛɥɸɞɟɧɢɟ� ɡɚɬɹɝɢɜɚɧɢɹ� ɩɨɬɟɪɢ� ɭɫɬɨɣɱɢɜɨɫɬɢ (ɪɢɫ. 7.10). ɉɨɫɥɟ 

ɩɪɨɯɨɠɞɟɧɢɹ�ɭɩɪɚɜɥɹɸɳɟɝɨ�ɩɚɪɚɦɟɬɪɚ G ɱɟɪɟɡ�ɛɢɮɭɪɤɚɰɢɨɧɧɨɟ�ɡɧɚɱɟɧɢɟ 

Gɤɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɦɹɝɤɨɦɭ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɚɜɬɨɤɨɥɟɛɚɧɢɣ, ɫɢɫɬɟɦɚ 

ɨɫɬɚɟɬɫɹ� ɜ� ɨɤɪɟɫɬɧɨɫɬɢ� ɧɟɭɫɬɨɣɱɢɜɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɧɟɤɨɬɨɪɨɟ� ɜɪɟɦɹ, ɡɚ 

ɤɨɬɨɪɨɟ� ɭɩɪɚɜɥɹɸɳɢɣ� ɩɚɪɚɦɟɬɪ� ɩɪɢɨɛɪɟɬɚɟɬ� ɤɨɧɟɱɧɨɟ� ɡɧɚɱɟɧɢɟ. Ɂɚɬɟɦ 

ɫɢɫɬɟɦɚ�ɫɤɚɱɤɨɦ�ɩɟɪɟɯɨɞɢɬ�ɜ�ɦɨɦɟɧɬ�ɛɢɮɭɪɤɚɰɢɢ tɤɪ�ɜ�ɚɜɬɨɤɨɥɟɛɚɬɟɥɶɧɵɣ 

ɪɟɠɢɦ. 

 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. Ʉɚɤɢɟ�ɚɫɩɟɤɬɵ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ�ɫɜɹɡɚɧɵ�ɫ�ɩɨɧɹɬɢɟɦ 

©ɫɬɪɟɥɚ�ɜɪɟɦɟɧɢ»? 

2. ɉɪɢɜɟɞɢɬɟ�ɤɥɚɫɫɢɮɢɤɚɰɢɸ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ. 

3. ɑɬɨ� ɯɚɪɚɤɬɟɪɧɨ� ɞɥɹ� ɯɚɨɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ? Ʉɚɤɨɣ� ɦɟɬɨɞ 

ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɪɢ�ɨɩɢɫɚɧɢɢ�ɯɚɨɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ? 

4. ɇɚ� ɤɚɤɢɟ� ɝɪɭɩɩɵ, ɫɨɝɥɚɫɧɨ� Ⱥ. ɉɭɚɧɤɚɪɟ, ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ� ɜɫɟ 

ɞɢɧɚɦɢɱɟɫɤɢɟ�ɫɢɫɬɟɦɵ? 

5. ɑɟɦ� ɪɚɜɧɨɜɟɫɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɦɚɤɪɨɫɢɫɬɟɦɵ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɟɟ 

ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ? 

6. ɂɡ� ɱɟɝɨ� ɫɤɥɚɞɵɜɚɟɬɫɹ� ɢɡɦɟɧɟɧɢɟ� ɷɧɬɪɨɩɢɢ� ɜ� ɫɢɫɬɟɦɟ? ȼ� ɤɚɤɨɦ 

ɫɨɫɬɨɹɧɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ� ɜ� ɫɢɫɬɟɦɟ� ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ� ɩɨɬɨɤɨɦ 

G 

Gɤɪ 

tɤɪ 
t ɡɚɬɹɝɢɜɚɧɢɟ ɚɜɬɨɤɨɥɟɛɚɧɢɹ 0 

Ɋɢɫ. 7.10. ɉɪɨɰɟɫɫ�ɭɩɪɚɜɥɟɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɨɣ 
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ɷɧɬɪɨɩɢɢ� ɢɡɜɧɟ? Ʉɨɝɞɚ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɷɧɬɪɨɩɢɢ� ɜ� ɫɢɫɬɟɦɟ� ɜɵɪɨɠɞɚɟɬɫɹ 

�ɫɬɪɟɦɢɬɫɹ�ɤ�ɧɭɥɸ)? 

7. Ɍɟɪɦɨɞɢɮɮɭɡɢɹ� ɜ� ɝɚɡɨɜɨɣ� ɫɦɟɫɢ� ɜɵɡɜɚɧɚ� ɜɧɟɲɧɢɦ�ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɵɦ� ɧɚɝɪɟɜɨɦ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧɚ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟɦ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɬɟɩɥɨɜɨɝɨ� ɯɚɨɬɢɱɟɫɤɨɝɨ� ɞɜɢɠɟɧɢɹ� ɦɨɥɟɤɭɥ. Ɉ� ɤɚɤɨɦ 

ɩɨɪɹɞɤɟ� ɦɨɠɧɨ� ɝɨɜɨɪɢɬɶ� ɩɪɢ� ɨɛɟɫɩɟɱɟɧɢɢ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɜ 

ɬɚɤɨɣ�ɫɢɫɬɟɦɟ? 

8. Ʉɚɤɢɟ�ɫɬɪɭɤɬɭɪɵ�ɩɪɢɧɹɬɨ�ɧɚɡɵɜɚɬɶ�ɞɢɫɫɢɩɚɬɢɜɧɵɦɢ? ɉɪɢɜɟɞɢɬɟ 

ɩɪɢɦɟɪɵ�ɞɢɫɫɢɩɚɬɢɜɧɵɯ�ɫɬɪɭɤɬɭɪ. 

9. ȼ�ɤɚɤɢɯ�ɫɢɫɬɟɦɚɯ�ɢ�ɩɪɢ�ɤɚɤɢɯ�ɭɫɥɨɜɢɹɯ�ɜɨɡɧɢɤɚɟɬ�ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ 

Ȼɟɧɚɪɚ? Ʉɚɤɨɜɵ�ɟɟ�ɜɧɟɲɧɢɟ�ɩɪɢɡɧɚɤɢ? 

10. Ʉɚɤ� ɦɨɠɧɨ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɫɬɪɭɤɬɭɪɵ� Ɍɶɸɪɢɧɝɚ, ɤɚɤɢɦɢ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɨɧɢ�ɨɛɥɚɞɚɸɬ? 

11. Ʉɚɤɢɟ� ɪɚɡɧɨɜɢɞɧɨɫɬɢ� ɩɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ� ɂ. ɉɪɢɝɨɠɢɧɚ� ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ�ɜ�ɯɚɨɫɟ? 

12. ɋ� ɤɚɤɨɣ� ɰɟɥɶɸ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɮɚɡɨɜɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɢ� ɮɚɡɨɜɵɟ 

ɬɪɚɟɤɬɨɪɢɢ? 

13. Ʉɚɤɢɟ� ɮɚɡɨɜɵɟ� ɬɪɚɟɤɬɨɪɢɢ� ɢ� ɤɚɤɨɣ� ɚɬɬɪɚɤɬɨɪ� ɢɦɟɟɬ� ɪɟɚɥɶɧɵɣ 

ɨɫɰɢɥɥɹɬɨɪ? 

14. Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ�ɫɢɫɬɟɦɭ, ɤɨɬɨɪɭɸ�ɧɚɡɵɜɚɸɬ «ɯɢɦɢɱɟɫɤɢɟ�ɱɚɫɵ». 

Ʉɚɤɨɣ�ɭ�ɧɟɟ�ɚɬɬɪɚɤɬɨɪ? 

15. ȼ� ɤɚɤɢɯ� ɫɢɫɬɟɦɚɯ, ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɤɚɤɢɯ� ɮɚɤɬɨɪɨɜ� ɜɨɡɧɢɤɚɸɬ 

©ɫɬɪɚɧɧɵɟ» ɚɬɬɪɚɤɬɨɪɵ? 

16. Ⱦɚɣɬɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɮɪɚɤɬɚɥɨɜ. ɉɪɢɜɟɞɢɬɟ� ɩɪɢɦɟɪɵ�ɮɪɚɤɬɚɥɶɧɵɯ 

ɨɛɴɟɤɬɨɜ. Ʉɚɤɢɦ�ɫɜɨɣɫɬɜɨɦ�ɨɛɥɚɞɚɸɬ «ɫɬɪɚɧɧɵɟ» ɚɬɬɪɚɤɬɨɪɵ? 

17. ɑɬɨ�ɬɚɤɨɟ�ɛɢɮɭɪɤɚɰɢɹ? Ʉɨɝɞɚ�ɜɨɡɧɢɤɚɸɬ�ɛɢɮɭɪɤɚɰɢɢ�ɢ�ɤɚɤɨɜɵ�ɢɯ 

ɩɨɫɥɟɞɫɬɜɢɹ�ɞɥɹ�ɦɚɤɪɨɫɢɫɬɟɦ? 

18. Ʉɚɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɫɨɫɬɨɹɧɢɹ�ɧɚɡɵɜɚɸɬɫɹ�ɭɩɪɚɜɥɹɸɳɢɦɢ? ȼ�ɤɚɤɨɦ 

ɫɥɭɱɚɟ� ɧɚɛɥɸɞɚɟɬɫɹ� ɡɚɬɹɝɢɜɚɧɢɟ� ɩɨɬɟɪɢ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɜ� ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɟ? 



 147

8. ɈɊȽȺɇɂɁȺɐɂə�ɂ�ɋȺɆɈɈɊȽȺɇɂɁȺɐɂə 

ȼ�ɉɊɂɊɈȾȿ. ɋɂɇȿɊȽȿɌɂɄȺ�ɂ�ɗȼɈɅɘɐɂə 

 

8.1. ɇɟɪɚɜɧɨɜɟɫɧɵɟ�ɫɨɫɬɨɹɧɢɹ�ɦɚɬɟɪɢɢ. 

Ⱦɥɢɧɚ�ɤɨɪɪɟɥɹɰɢɢ 

 Ɋɚɡɜɢɬɢɟ� ɨɬɤɪɵɬɵɯ� ɦɚɤɪɨɫɢɫɬɟɦ� ɱɚɫɬɨ� ɢɞɟɬ� ɩɭɬɟɦ� ɨɛɪɚɡɨɜɚɧɢɹ 

ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ� ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ. Ɂɚɦɟɬɧɨɟ� ɦɟɫɬɨ� ɜ� ɩɨɥɨɠɟɧɢɹɯ 

ɷɜɨɥɸɰɢɨɧɧɨɣ� ɬɟɨɪɢɢ� ɡɚɧɢɦɚɟɬ ɤɨɧɰɟɩɰɢɹ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ� ɜ� ɯɚɨɫɟ, 

ɫɨɞɟɪɠɚɧɢɟ� ɤɨɬɨɪɨɣ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɭɩɨɪɹɞɨɱɟɧɧɵɯ 

ɫɬɪɭɤɬɭɪ� ɜɞɚɥɢ� ɨɬ� ɫɨɫɬɨɹɧɢɹ� ɪɚɜɧɨɜɟɫɢɹ� ɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɨɡɦɨɠɧɨɝɨ 

ɫɩɨɧɬɚɧɧɨɝɨ� ɧɚɪɭɲɟɧɢɹ� ɫɢɦɦɟɬɪɢɢ. Ʉɪɨɦɟ� ɬɨɝɨ, ɜɚɠɧɵɦ� ɮɚɤɬɨɪɨɦ 

ɹɜɥɹɟɬɫɹ� ɫɥɨɠɧɨɫɬɶ� ɢ� ɢɟɪɚɪɯɢɱɟɫɤɚɹ� ɫɨɩɨɞɱɢɧɟɧɧɨɫɬɶ� ɫɚɦɢɯ� ɩɪɢɪɨɞɧɵɯ 

ɫɢɫɬɟɦ, ɨɛɥɚɞɚɸɳɢɯ�ɫɜɨɣɫɬɜɚɦɢ�ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ�ɢ�ɮɪɚɤɬɚɥɶɧɵɯ�ɫɬɪɭɤɬɭɪ. 

 ɇɚɥɨɠɟɧɢɟ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɫɜɹɡɟɣ� ɢ� ɨɝɪɚɧɢɱɟɧɢɣ� ɧɚ� ɦɚɬɟɪɢɚɥɶɧɵɟ 

ɫɢɫɬɟɦɵ� ɩɪɢɜɨɞɢɬ� ɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɜ� ɧɢɯ� ɧɨɜɵɯ� ɫɨɫɬɨɹɧɢɣ, ɫɜɨɣɫɬɜɚ 

ɤɨɬɨɪɵɯ� ɫɢɥɶɧɨ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ� ɫɜɨɣɫɬɜ� ɪɚɜɧɨɜɟɫɧɵɯ� ɫɨɫɬɨɹɧɢɣ. ɗɬɨ 

ɨɬɥɢɱɢɟ�ɧɚɢɛɨɥɟɟ�ɡɚɦɟɬɧɨ�ɩɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ ɤɨɪɪɟɥɹɰɢɢ.�ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ 

ɪɚɡɥɢɱɚɬɶ� ɩɨɧɹɬɢɹ «ɤɨɪɪɟɥɹɰɢɹ» ɢ «ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ». ȿɫɥɢ� ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɢɟ� ɨɩɪɟɞɟɥɹɟɬ� ɬɢɩ� ɦɚɤɪɨɫɢɫɬɟɦɵ (ɱɟɪɟɡ� ɬɟ� ɢɥɢ� ɢɧɵɟ� ɬɢɩɵ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ� ɫɚɦɚ� ɫɢɫɬɟɦɚ) ɛɟɡ� ɭɤɚɡɚɧɢɹ� ɧɚ 

ɤɨɧɤɪɟɬɧɵɣ� ɯɚɪɚɤɬɟɪ� ɟɟ� ɪɟɚɥɶɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ, ɬɨ� ɤɨɪɪɟɥɹɰɢɹ� ɤɚɤ� ɪɚɡ 

ɨɩɢɫɵɜɚɟɬ�ɷɬɨ�ɩɨɜɟɞɟɧɢɟ�ɫ�ɦɨɥɟɤɭɥɹɪɧɨ�ɤɢɧɟɬɢɱɟɫɤɢɯ�ɩɨɡɢɰɢɣ. 

 Ʉ� ɩɪɢɦɟɪɭ, ɞɨ� ɧɚɫɬɭɩɥɟɧɢɹ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ� Ȼɟɧɚɪɚ� ɢ� ɩɨɫɥɟ� ɟɟ 

ɞɨɫɬɢɠɟɧɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɦɟɠɞɭ�ɦɨɥɟɤɭɥɚɦɢ� ɨɞɧɨ�ɢ� ɬɨ�ɠɟ (ɫɥɭɱɚɣɧɵɟ 

ɫɬɨɥɤɧɨɜɟɧɢɹ� ɜ� ɯɨɞɟ� ɬɟɩɥɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ), ɧɨ� ɤɨɪɪɟɥɹɰɢɢ� ɪɟɡɤɨ 

ɪɚɡɥɢɱɚɸɬɫɹ. 

ɉɨɫɪɟɞɫɬɜɨɦ� ɞɥɢɧɵ� ɢ� ɚɦɩɥɢɬɭɞɵ� ɤɨɪɪɟɥɹɰɢɢ� ɩɨɡɧɚɸɬ, ɤɚɤɢɦ 

ɨɛɪɚɡɨɦ� ɧɟɤɨɬɨɪɨɟ� ɥɨɤɚɥɶɧɨɟ� ɫɨɛɵɬɢɟ, ɩɪɨɢɫɯɨɞɹɳɟɟ� ɜ� ɨɞɧɨɣ� ɱɚɫɬɢ 

ɫɢɫɬɟɦɵ, ɜɥɢɹɟɬ� ɧɚ� ɞɪɭɝɢɟ� ɟɟ� ɱɚɫɬɢ. ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɦɨɠɧɨ� ɭɫɬɚɧɨɜɢɬɶ 
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ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ� ɧɚɛɥɸɞɚɟɦɵɦ� ɩɨɪɹɞɤɨɦ� ɜ� ɫɢɫɬɟɦɟ� ɢ� ɫɨɝɥɚɫɨɜɚɧɧɵɦ 

ɞɜɢɠɟɧɢɟɦ�ɰɟɥɨɣ�ɩɨɩɭɥɹɰɢɢ�ɦɨɥɟɤɭɥ. 

 Ɋɚɜɧɨɜɟɫɧɵɟ� ɫɨɫɬɨɹɧɢɹ� ɭ� ɬɚɤɢɯ� ɫɢɫɬɟɦ, ɤɚɤ� ɤɪɢɫɬɚɥɥɵ� ɢɥɢ� ɝɚɡɵ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɞɥɢɧɨɣ� ɤɨɪɪɟɥɹɰɢɢ l � § 10–10 ɦ. ɉɪɢ� ɷɬɨɦ� ɨɬɞɟɥɶɧɵɟ 

ɱɚɫɬɢ�ɫɢɫɬɟɦ (ɮɨɧɨɧɵ – ɜ�ɬɜɟɪɞɨɦ�ɬɟɥɟ, ɦɨɥɟɤɭɥɵ – ɜ�ɝɚɡɟ) ɧɟɤɨɝɟɪɟɧɬɧɵ 

ɧɚ�ɦɚɤɪɨɭɪɨɜɧɟ. 

 Ⱦɥɢɧɚ� ɤɨɪɪɟɥɹɰɢɢ, ɨɩɢɫɵɜɚɸɳɟɣ� ɫɢɥɶɧɨ� ɧɟɪɚɜɧɨɜɟɫɧɵɟ� ɫɢɬɭɚɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ l § 10–2�ɦ. 

 Ɍɚɤɢɟ�ɫɭɳɟɫɬɜɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɜɨɡɦɨɠɧɵɯ�ɡɧɚɱɟɧɢɹɯ l ɨɬɪɚɠɚɸɬ 

ɝɥɭɛɨɤɨɟ�ɪɚɡɥɢɱɢɟ�ɦɟɠɞɭ�ɪɚɜɧɨɜɟɫɧɵɦɢ�ɢ�ɧɟɪɚɜɧɨɜɟɫɧɵɦɢ�ɫɨɫɬɨɹɧɢɹɦɢ�ɭ 

ɫɢɫɬɟɦ. 

 ȼ� ɤɨɧɰɟ 1980-ɯ� ɝɨɞɨɜ� ɧɟɤɨɬɨɪɵɦɢ� ɡɚɪɭɛɟɠɧɵɦɢ� ɭɱɟɧɵɦɢ� ɛɵɥɨ 

ɩɪɨɜɟɞɟɧɨ� ɱɢɫɥɟɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ (ɧɚ� ɤɨɦɩɶɸɬɟɪɟ) ɡɚɪɨɠɞɟɧɢɹ 

ɞɚɥɶɧɨɞɟɣɫɬɜɭɸɳɢɯ� ɤɨɪɪɟɥɹɰɢɣ� ɧɚ� ɩɪɢɦɟɪɟ� ɩɨɹɜɥɟɧɢɹ� ɢ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɜɢɯɪɟɣ� Ȼɟɧɚɪɚ. ɉɪɢ� ɦɚɥɵɯ� ɝɪɚɞɢɟɧɬɚɯ� ɬɟɦɩɟɪɚɬɭɪ� ɦɟɠɞɭ� ɧɢɠɧɟɣ, 

ɩɨɞɨɝɪɟɜɚɟɦɨɣ, ɢ� ɜɟɪɯɧɟɣ, ɫɜɨɛɨɞɧɨɣ, ɩɨɜɟɪɯɧɨɫɬɹɦɢ� ɠɢɞɤɨɫɬɢ 

ɧɚɛɥɸɞɚɥɨɫɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɦɚɥɵɯ�ɧɟɭɫɬɨɣɱɢɜɵɯ�ɜɢɯɪɟɣ, ɤɨɬɨɪɵɟ�ɜɫɤɨɪɟ 

ɩɨɫɥɟ� ɩɨɹɜɥɟɧɢɹ� ɢɫɱɟɡɚɥɢ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɫɥɭɱɚɣɧɵɯ� ɫɬɨɥɤɧɨɜɟɧɢɣ 

ɦɨɥɟɤɭɥ. Ʉɨɝɞɚ� ɠɟ� ɦɨɞɟɥɢɪɨɜɚɥɢɫɶ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɨɥɶɲɢɟ� ɝɪɚɞɢɟɧɬɵ 

ɬɟɦɩɟɪɚɬɭɪ, ɛyɥɶɲɢɟ� ɤɪɢɬɢɱɟɫɤɢɯ� ɡɧɚɱɟɧɢɣ� ɞɥɹ� ɞɚɧɧɨɣ� ɠɢɞɤɨɫɬɢ, 

ɜɨɡɧɢɤɲɢɟ�ɜɢɯɪɢ�ɧɟ�ɢɫɱɟɡɚɥɢ, ɚ, ɧɚɨɛɨɪɨɬ, ɭɜɟɥɢɱɢɜɚɥɢɫɶ�ɢ�ɪɚɡɜɢɜɚɥɢɫɶ�ɡɚ 

ɫɱɟɬ�ɜɨɜɥɟɱɟɧɢɹ�ɜ�ɫɜɨɟ�ɤɨɝɟɪɟɧɬɧɨɟ�ɞɜɢɠɟɧɢɟ�ɜɫɟ�ɛɨɥɶɲɟɝɨ�ɱɢɫɥɚ�ɦɨɥɟɤɭɥ, 

ɢ� ɜ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɜɫɹ� ɠɢɞɤɨɫɬɶ� ɨɤɚɡɵɜɚɥɚɫɶ� ɜɨɜɥɟɱɟɧɧɨɣ� ɜ 

ɜɢɯɪɟɜɨɟ� ɞɜɢɠɟɧɢɟ. ɑɢɫɥɨ� ɞɟɣɫɬɜɭɸɳɢɯ� ɜɢɯɪɟɣ� ɧɚɩɪɹɦɭɸ� ɡɚɜɢɫɟɥɨ� ɨɬ 

ɨɬɧɨɲɟɧɢɹ�ɬɨɥɳɢɧɵ�ɫɥɨɹ�ɠɢɞɤɨɫɬɢ�ɤ�ɟɝɨ�ɲɢɪɢɧɟ, ɚ�ɷɬɨ�ɭɤɚɡɵɜɚɥɨ�ɧɚ�ɬɨ, 

ɱɬɨ� ɩɨɜɟɞɟɧɢɟ� ɦɨɥɟɤɭɥ� ɱɭɜɫɬɜɢɬɟɥɶɧɨ� ɤ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ� ɝɪɚɧɢɱɧɵɦ 

ɭɫɥɨɜɢɹɦ, ɧɚɤɥɚɞɵɜɚɟɦɵɦ�ɧɚ�ɜɫɸ�ɫɢɫɬɟɦɭ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ� Ȼɟɧɚɪɚ� ɜɵɹɜɢɥɨ 

ɤɨɧɤɭɪɟɧɰɢɸ� ɦɟɠɞɭ� ɬɟɩɥɨɜɵɦ (ɧɟɤɨɝɟɪɟɧɬɧɵɦ) ɞɜɢɠɟɧɢɟɦ� ɦɨɥɟɤɭɥ� ɜ 
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ɠɢɞɤɨɫɬɢ� ɢ� ɤɨɧɜɟɤɬɢɜɧɵɦ (ɤɨɝɟɪɟɧɬɧɵɦ, ɜɢɯɪɟɜɵɦ) ɞɜɢɠɟɧɢɟɦ 

ɩɨɩɭɥɹɰɢɣ (ɤɨɥɨɧɢɣ) ɬɟɯ� ɠɟ� ɦɨɥɟɤɭɥ� ɩɪɢ� ɧɚɥɨɠɟɧɢɢ� ɧɚ� ɫɢɫɬɟɦɭ 

ɩɨɫɬɨɹɧɧɨɣ� ɧɟɪɚɜɧɨɜɟɫɧɨɣ� ɬɟɩɥɨɜɨɣ� ɫɜɹɡɢ� ɫ� ɨɩɪɟɞɟɥɟɧɧɵɦɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

 ɉɪɢɛɨɪ, ɫɩɨɫɨɛɧɵɣ� ɮɢɤɫɢɪɨɜɚɬɶ� ɦɝɧɨɜɟɧɧɵɟ� ɫɨɫɬɨɹɧɢɹ� ɫɢɫɬɟɦɵ 

Ȼɟɧɚɪɚ, ɜɫɟɝɞɚ� ɪɟɝɢɫɬɪɢɪɨɜɚɥ� ɛɵ� ɫɢɬɭɚɰɢɢ� ɜ� ɧɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɧɟɭɩɨɪɹɞɨɱɟɧɧɨɦɭ�ɪɚɜɧɨɜɟɫɧɨɦɭ�ɫɨɫɬɨɹɧɢɸ, ɬ. ɟ. ɬɚɤɢɟ�ɫɧɢɦɤɢ�ɨɬɪɚɠɚɥɢ 

ɛɵ� ɨɞɢɧɚɤɨɜɨ� ɡɚɩɭɬɚɧɧɵɟ� ɞɜɢɠɟɧɢɹ� ɦɨɥɟɤɭɥ, «ɥɟɬɹɳɢɯ» ɜɨ� ɜɫɟɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɤɨɝɟɪɟɧɬɧɨɫɬɶ�ɹɱɟɟɤ�Ȼɟɧɚɪɚ�ɩɨɞɪɚɡɭɦɟɜɚɟɬ 

ɜɩɨɥɧɟ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɦɚɫɲɬɚɛ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɢ�ɜɪɟɦɟɧɢ. 

 ɇɚ� ɩɪɢɦɟɪɚɯ� ɹɱɟɟɤ� Ȼɟɧɚɪɚ� ɢ� ɫɬɪɭɤɬɭɪ� Ɍɶɸɪɢɧɝɚ� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ 

ɨɛɳɚɹ� ɬɟɧɞɟɧɰɢɹ: ɫɢɥɶɧɨ� ɧɟɪɚɜɧɨɜɟɫɧɵɟ� ɩɪɨɰɟɫɫɵ� ɦɨɝɭɬ� ɹɜɥɹɬɶɫɹ 

ɩɪɢɱɢɧɨɣ� ɤɨɝɟɪɟɧɬɧɨɫɬɢ, ɢɧɚɱɟ� ɝɨɜɨɪɹ, ɦɨɝɭɬ� ɨɩɪɟɞɟɥɹɬɶ� ɭɫɥɨɜɢɟ 

ɦɧɨɝɨɨɛɪɚɡɢɹ� ɜ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɦ� ɤɨɥɥɟɤɬɢɜɧɨɦ� ɩɨɜɟɞɟɧɢɢ� ɱɚɫɬɢɰ 

ɫɢɫɬɟɦɵ. ȿɫɥɢ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɪɚɜɧɨɜɟɫɢɹ (ɢɥɢ� ɜɛɥɢɡɢ� ɧɟɝɨ) ɞɢɧɚɦɢɤɚ 

ɫɢɫɬɟɦɵ (ɫɩɭɫɬɹ� ɛɨɥɶɲɨɣ� ɩɪɨɦɟɠɭɬɨɤ� ɜɪɟɦɟɧɢ) ɩɨɥɧɨɫɬɶɸ� ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɪɚɟɜɵɦɢ� ɭɫɥɨɜɢɹɦɢ, ɬɨ� ɜɞɚɥɢ� ɨɬ� ɧɟɝɨ� ɩɪɨɰɟɫɫɵ� ɜ� ɫɢɫɬɟɦɟ� ɪɚɡɜɢɜɚɸɬɫɹ 

ɧɟɩɪɟɞɫɤɚɡɭɟɦɨ. Ɉɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ� ɨɞɧɢɦ� ɢ� ɬɟɦ� ɠɟ� ɝɪɚɧɢɱɧɵɦ� ɭɫɥɨɜɢɹɦ 

ɦɨɝɭɬ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɫɚɦɵɟ� ɪɚɡɧɵɟ� ɞɢɫɫɢɩɚɬɢɜɧɵɟ� ɫɬɪɭɤɬɭɪɵ, ɢ� ɞɥɹ 

ɨɩɢɫɚɧɢɹ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɫɢɫɬɟɦ� ɨɞɧɢɯ� ɝɪɚɧɢɱɧɵɯ� ɭɫɥɨɜɢɣ� ɫɬɚɧɨɜɢɬɫɹ 

ɧɟɞɨɫɬɚɬɨɱɧɨ – ɧɟɨɛɯɨɞɢɦɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɪɟɚɥɶɧɵɟ, ɤɨɧɤɪɟɬɧɵɟ 

ɩɪɨɰɟɫɫɵ, ɩɨɞɜɨɞɹɳɢɟ� ɫɢɫɬɟɦɭ� ɤ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ� ɜɵɛɨɪɭ� ɨɞɧɨɣ� ɢɡ 

ɜɨɡɦɨɠɧɵɯ� ɫɬɪɭɤɬɭɪ. ȼ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɬɚɤɢɦ� ɫɢɫɬɟɦɚɦ� ɩɪɢɩɢɫɵɜɚɸɬ 

ɨɩɪɟɞɟɥɟɧɧɭɸ�ɚɜɬɨɧɨɦɢɸ (ɢɥɢ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɸ). 

 

8.2. ɉɨɧɹɬɢɟ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ. 

ɍɩɪɚɜɥɹɟɦɵɟ�ɢ�ɧɟɭɩɪɚɜɥɹɟɦɵɟ�ɫɢɫɬɟɦɵ 

 Ɇɧɨɝɨɥɟɬɧɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ, ɱɬɨ� ɫɭɳɟɫɬɜɭɟɬ 

ɨɛɳɚɹ�ɬɟɧɞɟɧɰɢɹ�ɪɚɡɜɢɬɢɹ�ɩɪɢɪɨɞɧɵɯ�ɫɢɫɬɟɦ�ɨɬ�ɩɪɨɫɬɵɯ�ɫɬɪɭɤɬɭɪ�ɤ�ɛɨɥɟɟ 
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ɫɥɨɠɧɵɦ. ȼ�ɨɫɧɨɜɟ�ɷɬɨɝɨ�ɥɟɠɢɬ�ɨɞɢɧ�ɢɡ�ɜɚɠɧɟɣɲɢɯ�ɩɪɨɰɟɫɫɨɜ�ɪɚɡɜɢɬɢɹ – 

ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɹ�ɦɚɬɟɪɢɢ. 

ɋɚɦɨɨɪɝɚɧɢɡɚɰɢɹ – ɷɬɨ� ɫɩɨɧɬɚɧɧɵɣ� ɩɟɪɟɯɨɞ� ɨɬɤɪɵɬɨɣ� ɧɟɪɚɜɧɨ-

ɜɟɫɧɨɣ�ɦɚɤɪɨɫɢɫɬɟɦɵ�ɨɬ�ɩɪɨɫɬɵɯ�ɢ�ɧɟɭɩɨɪɹɞɨɱɟɧɧɵɯ�ɮɨɪɦ�ɨɪɝɚɧɢɡɚɰɢɢ�ɤ 

ɛɨɥɟɟ�ɫɥɨɠɧɵɦ�ɢ�ɭɩɨɪɹɞɨɱɟɧɧɵɦ. 

 ɇɟɨɛɯɨɞɢɦɵɦ�ɭɫɥɨɜɢɟɦ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ�ɹɜɥɹɟɬɫɹ�ɫɭɳɟɫɬɜɨɜɚɧɢɟ�ɭ 

ɦɚɤɪɨɫɢɫɬɟɦɵ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɫɜɹɡɟɣ� ɫ� ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ. Ɉɞɧɨɜɪɟɦɟɧɧɨ 

ɩɪɨɰɟɫɫ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɢɡɦɟɧɟɧɢɟ� ɪɨɥɢ� ɢ� ɫɦɵɫɥɚ� ɷɬɢɯ 

ɫɜɹɡɟɣ, ɧɚɤɥɚɞɵɜɚɟɦɵɯ�ɧɚ�ɫɢɫɬɟɦɭ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ� ɩɨɬɨɤ� ɬɟɩɥɨɬɵ� ɨɩɪɟɞɟɥɹɟɬ� ɧɟɤɨɬɨɪɨɟ 

ɫɬɚɰɢɨɧɚɪɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɨɛɭɫɥɨɜɥɢɜɚɟɬ� ɞɢɫɫɢɩɚɬɢɜɧɭɸ 

ɚɤɬɢɜɧɨɫɬɶ� ɫɢɫɬɟɦɵ, ɬɨ� ɨɧ� ɹɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɣ� ɜɧɟɲɧɟɣ� ɫɜɹɡɶɸ, ɛɟɡ 

ɤɨɬɨɪɨɣ� ɫɢɫɬɟɦɚ�ɨɛɹɡɚɬɟɥɶɧɨ�ɩɟɪɟɲɥɚ� ɛɵ� ɜ� ɫɨɫɬɨɹɧɢɟ�ɪɚɜɧɨɜɟɫɢɹ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɫɨɝɥɚɫɧɨ� ɬɟɨɪɟɦɟ� ɉɪɢɝɨɠɢɧɚ� ɫɬɚɰɢɨɧɚɪɧɨɦɭ� ɫɨɫɬɨɹɧɢɸ� ɫɢɫɬɟɦɵ, 

ɤɨɬɨɪɨɟ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɚɧɚɥɨɝɢɱɧɨɣ� ɫɜɹɡɶɸ, ɨɬɜɟɱɚɟɬ� ɦɢɧɢɦɚɥɶɧɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ�ɷɧɬɪɨɩɢɢ. 

 Ʉɨɝɞɚ�ɠɟ�ɩɨɫɪɟɞɫɬɜɨɦ�ɧɚɥɨɠɟɧɧɨɣ�ɬɟɩɥɨɜɨɣ�ɫɜɹɡɢ�ɩɪɟɨɞɨɥɟɧ�ɩɨɪɨɝ 

ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɢɫɭɳɢɣ� ɞɚɧɧɨɣ� ɫɢɫɬɟɦɟ, ɫɢɬɭɚɰɢɹ� ɢɡɦɟɧɹɟɬɫɹ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ�ɪɚɧɟɟ�ɜɢɯɪɢ�Ȼɟɧɚɪɚ�ɩɪɨɢɡɜɨɞɹɬ�ɛɨɥɶɲɟ�ɷɧɬɪɨɩɢɢ, ɱɟɦ�ɷɬɨ 

ɫɥɟɞɭɟɬ� ɢɡ� ɬɟɨɪɟɦɵ� ɉɪɢɝɨɠɢɧɚ. Ɍɟɩɥɨɬɚ� ɛɵɫɬɪɟɟ� ɩɟɪɟɞɚɟɬɫɹ� ɨɬ� ɧɢɠɧɢɯ 

ɫɥɨɟɜ� ɠɢɞɤɨɫɬɢ� ɤ� ɜɟɪɯɧɢɦ, ɢ� ɞɥɹ� ɩɨɞɞɟɪɠɚɧɢɹ� ɩɨɫɬɨɹɧɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ 

ɬɟɦɩɟɪɚɬɭɪ� ɬɪɟɛɭɟɬɫɹ� ɭɜɟɥɢɱɢɜɚɬɶ� ɩɨɬɨɤ� ɬɟɩɥɨɬɵ� ɢɡɜɧɟ. ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ 

ɧɟɪɚɜɧɨɜɟɫɧɚɹ� ɫɜɹɡɶ� ɭɠɟ� ɩɨɥɧɨɫɬɶɸ� ɧɟ� ɨɛɨɫɧɨɜɵɜɚɟɬ� ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɷɧɬɪɨɩɢɢ, ɨɧɚ�ɜ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɨɩɪɟɞɟɥɹɟɬ�ɭɫɥɨɜɢɟ�ɩɨɹɜɥɟɧɢɹ�ɩɨɪɹɞɤɚ�ɜ 

ɫɢɥɶɧɨ�ɧɟɪɚɜɧɨɜɟɫɧɨɣ�ɫɢɫɬɟɦɟ. 

 ȼ� ɫɨɫɬɨɹɧɢɹɯ� ɞɚɥɟɤɢɯ� ɨɬ� ɪɚɜɧɨɜɟɫɢɹ� ɫɬɚɧɨɜɹɬɫɹ� ɜɚɠɧɵɦɢ� ɬɚɤɢɟ 

ɩɨɧɹɬɢɹ, ɤɚɤ «ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɤ� ɧɚɱɚɥɶɧɵɦ� ɭɫɥɨɜɢɹɦ», 

©ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ» ɢ «ɛɢɮɭɪɤɚɰɢɹ». 
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 Ɍɚɤ, ɝɪɚɜɢɬɚɰɢɟɣ� ɩɪɢ� ɨɩɢɫɚɧɢɢ� ɩɨɜɟɞɟɧɢɹ� ɬɨɧɤɨɝɨ� ɫɥɨɹ� ɠɢɞɤɨɫɬɢ, 

ɧɚɯɨɞɹɳɟɝɨɫɹ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɪɚɜɧɨɜɟɫɢɹ, ɦɨɠɧɨ� ɩɪɟɧɟɛɪɟɱɶ, ɧɨ� ɜɞɚɥɢ� ɨɬ 

ɫɨɫɬɨɹɧɢɹ� ɪɚɜɧɨɜɟɫɢɹ� ɭɱɟɬ� ɝɪɚɜɢɬɚɰɢɢ� ɧɟɨɛɯɨɞɢɦ. ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ 

ɭɞɚɥɟɧɧɨɫɬɶ� ɨɬ� ɩɨɥɨɠɟɧɢɹ� ɪɚɜɧɨɜɟɫɢɹ� ɨɩɪɟɞɟɥɹɟɬ� ɜɵɛɨɪ� ɦɨɞɟɥɢ� ɞɥɹ 

ɨɩɢɫɚɧɢɹ�ɨɬɧɨɲɟɧɢɹ�ɫɢɫɬɟɦɵ�ɫ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɨɣ. 

 ɉɨɫɤɨɥɶɤɭ� ɫɨɫɬɨɹɧɢɟ� ɪɚɜɧɨɜɟɫɢɹ� ɭɫɬɨɣɱɢɜɨ� ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɮɥɭɤɬɭɚɰɢɣ, ɬɨ� ɪɚɜɧɨɜɟɫɧɭɸ� ɫɢɫɬɟɦɭ� ɦɨɠɧɨ� ɨɩɢɫɵɜɚɬɶ� ɱɟɪɟɡ� ɫɪɟɞɧɢɟ 

ɡɧɚɱɟɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ� ɜɬɨɪɨɟ� ɧɚɱɚɥɨ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ 

ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ� ɜɛɥɢɡɢ� ɫɨɫɬɨɹɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ�ɮɥɭɤɬɭɚɰɢɢ� ɡɚɬɭɯɧɭɬ� ɢ� ɜ 

ɤɨɧɰɟ�ɤɨɧɰɨɜ�ɢɫɱɟɡɧɭɬ. 

ȼ�ɫɜɹɡɢ�ɫ�ɬɟɦ�ɱɬɨ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɩɨɬɨɤɨɜ�ɷɧɟɪɝɢɢ 

�ɢɥɢ� ɜɟɳɟɫɬɜɚ) ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɨɫɬɨ� ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ (ɢɡɦɟɪɹɸɬɫɹ) ɧɚ 

ɝɪɚɧɢɰɚɯ�ɪɚɜɧɨɜɟɫɧɵɯ�ɫɢɫɬɟɦ (ɢ�ɫɢɫɬɟɦ, ɛɥɢɡɤɢɯ�ɤ�ɪɚɜɧɨɜɟɫɧɵɦ), ɬɨ�ɬɚɤɢɟ 

ɫɢɫɬɟɦɵ�ɩɪɢɧɹɬɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ ɭɩɪɚɜɥɹɟɦɵɟ, ɢɥɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ. 

ɇɚɨɛɨɪɨɬ, ɫɢɥɶɧɨ� ɧɟɪɚɜɧɨɜɟɫɧɵɦɢ� ɫɢɫɬɟɦɚɦɢ, ɜ� ɤɨɬɨɪɵɯ 

ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɟ� ɮɥɭɤɬɭɚɰɢɢ (ɮɥɭɤɬɭɚɰɢɢ, ɜɵɡɜɚɧɧɵɟ, ɧɚɩɪɢɦɟɪ, 

ɫɥɭɱɚɣɧɵɦɢ�ɫɬɨɥɤɧɨɜɟɧɢɹɦɢ�ɦɨɥɟɤɭɥ) ɦɨɝɭɬ�ɭɫɢɥɢɜɚɬɶɫɹ, ɞɨɦɢɧɢɪɨɜɚɬɶ�ɢ 

ɨɩɪɟɞɟɥɹɬɶ� ɢɯ� ɞɚɥɶɧɟɣɲɟɟ� ɩɨɜɟɞɟɧɢɟ, ɭɠɟ� ɧɟɜɨɡɦɨɠɧɨ� ɭɩɪɚɜɥɹɬɶ� ɩɨ 

ɫɜɨɟɦɭ� ɭɫɦɨɬɪɟɧɢɸ. Ɍɚɤɢɟ� ɫɢɫɬɟɦɵ� ɪɚɫɫɦɚɬɪɢɜɚɸɬ� ɤɚɤ ɧɟɭɩɪɚɜɥɹɟɦɵɟ 

ɫɢɫɬɟɦɵ. 

 

8.3. ɉɪɢɧɰɢɩɵ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 

ɜ�ɠɢɜɨɣ�ɢ�ɧɟɠɢɜɨɣ�ɩɪɢɪɨɞɟ 

 ɋɭɳɟɫɬɜɨɜɚɧɢɟ�ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɟ 

ɮɥɭɤɬɭɚɰɢɢ� ɫ� ɧɟɤɨɬɨɪɨɝɨ� ɦɨɦɟɧɬɚ� ɜɪɟɦɟɧɢ�ɦɨɝɭɬ� ɩɟɪɟɫɬɚɬɶ� ɛɵɬɶ� ɩɪɨɫɬɨ 

ɲɭɦɨɦ (ɮɨɧɨɦ) ɞɥɹ� ɦɚɤɪɨɫɢɫɬɟɦɵ� ɢ� ɩɪɟɜɪɚɬɢɬɶɫɹ� ɜ� ɮɚɤɬɨɪ, 

ɧɚɩɪɚɜɥɹɸɳɢɣ�ɟɟ�ɷɜɨɥɸɰɢɸ. 
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 ɋɨɝɥɚɫɧɨ� ɨɫɧɨɜɧɵɦ� ɩɨɥɨɠɟɧɢɹɦ� ɬɟɨɪɢɢ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɂ. ɉɪɢɝɨɠɢɧɵɦ
, ɜ� ɤɪɢɬɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɹɯ (ɜ� ɬɨɱɤɚɯ 

ɛɢɮɭɪɤɚɰɢɢ) ɫɢɫɬɟɦɚ� ɫɬɚɧɨɜɢɬɫɹ� ɨɱɟɧɶ�ɧɟɭɫɬɨɣɱɢɜɨɣ, ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɣ� ɢ 

ɦɨɠɟɬ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɷɜɨɥɸɰɢɨɧɢɪɨɜɚɬɶ� ɤ� ɧɟɫɤɨɥɶɤɢɦ� ɜɚɪɢɚɧɬɚɦ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɪɚɡɧɵɦ� ɭɫɬɨɣɱɢɜɵɦ� ɦɨɞɚɦ. ɉɪɢɱɟɦ� ɧɢɤɚɤɨɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɡɧɚɧɢɟ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɨɞɧɨɡɧɚɱɧɨ� ɩɪɟɞɫɤɚɡɚɬɶ, ɤɚɤɭɸ 

ɢɦɟɧɧɨ� ɦɨɞɭ (ɪɟɠɢɦ� ɩɨɜɟɞɟɧɢɹ� ɢɥɢ� ɫɬɪɭɤɬɭɪɭ) ɜɵɛɟɪɟɬ� ɫɢɫɬɟɦɚ. Ɂɞɟɫɶ 

ɩɪɢɯɨɞɢɬɫɹ�ɞɨɜɨɥɶɫɬɜɨɜɚɬɶɫɹ� ɬɨɥɶɤɨ�ɨɩɪɟɞɟɥɟɧɢɟɦ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɟɪɟɯɨɞɚ 

ɫɢɫɬɟɦɵ�ɤ�ɤɨɧɤɪɟɬɧɨɣ�ɫɬɪɭɤɬɭɪɟ. 

 ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɨɛɳɢɦɢ� ɡɚɞɚɱɚɦɢ� ɤɭɪɫɚ� Ʉɋȿ 

ɨɝɪɚɧɢɱɢɦɫɹ� ɥɢɲɶ� ɮɨɪɦɭɥɢɪɨɜɤɨɣ� ɨɛɳɢɯ� ɭɫɥɨɜɢɣ� ɢ� ɩɪɢɧɰɢɩɨɜ 

ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢɪɨɞɧɵɯ� ɦɚɤɪɨɫɢɫɬɟɦ (ɫɨɞɟɪɠɚɧɢɟ� ɷɬɢɯ� ɩɪɢɧɰɢɩɨɜ 

ɬɚɤɠɟ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɬɟɨɪɟɬɢɱɟɫɤɨɣ�ɪɚɡɪɚɛɨɬɤɟ�ɂ. ɉɪɢɝɨɠɢɧɚ�ɢ�ɟɝɨ�ɤɨɥɥɟɝ): 

x ɩɪɨɰɟɫɫ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ� ɜɨɡɦɨɠɟɧ� ɬɨɥɶɤɨ� ɩɪɢ� ɞɨɫɬɚɬɨɱɧɨ 

ɛɨɥɶɲɨɦ�ɤɨɥɢɱɟɫɬɜɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ (ɱɚɫɬɢɰ) ɫɢɫɬɟɦɵ; 

x ɫɢɫɬɟɦɚ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɨɬɤɪɵɬɨɣ� ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɨɩɭɫɤɚɬɶ 

ɚɤɬɢɜɧɵɣ�ɨɛɦɟɧ�ɷɧɟɪɝɢɟɣ�ɢ�ɜɟɳɟɫɬɜɨɦ�ɫ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɨɣ; 

x ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ�ɫɢɫɬɟɦɚ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɧɟɪɚɜɧɨɜɟɫɧɨɦ�ɫɨɫɬɨɹɧɢɢ 

�ɢɥɢ�ɞɨɫɬɚɬɨɱɧɨ�ɭɞɚɥɟɧɚ�ɨɬ�ɩɨɥɨɠɟɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ); 

x ɩɪɨɰɟɫɫ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ�ɫɜɹɡɚɧ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�ɫɢɦɦɟɬɪɢɢ; 

x ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɹ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɧɚɥɢɱɢɟ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɨɛɪɚɬɧɨɣ 

ɫɜɹɡɢ�ɜ�ɫɢɫɬɟɦɟ; 

x ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɢ� ɪɚɡɜɢɬɢɟ� ɮɥɭɤɬɭɚɰɢɣ� ɜ� ɫɢɫɬɟɦɟ – ɜɚɠɧɟɣɲɢɣ 

ɮɚɤɬɨɪ�ɟɟ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ. 

 

 

 

                                                

 ɉɪɢɝɨɠɢɧ�ɂ., ɋɬɟɧɝɟɪɫ�ɂ. ɉɨɪɹɞɨɤ�ɢɡ�ɯɚɨɫɚ. Ɇ.: ɉɪɨɝɪɟɫɫ, 1986. 
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8.4. ɋɢɧɟɪɝɟɬɢɤɚ: ɨɛɥɚɫɬɶ�ɢɫɫɥɟɞɨɜɚɧɢɣ, ɡɚɞɚɱɢ 

Ɍɟɪɦɢɧ «ɫɢɧɟɪɝɟɬɢɤɚ» ɩɪɨɢɫɯɨɞɢɬ� ɨɬ� ɝɪɟɱɟɫɤɨɝɨ� ɫɥɨɜɚ 

©ıȣȞİȡȖİĲȚȤȠȟ», ɱɬɨ� ɨɡɧɚɱɚɟɬ� ɫɨɜɦɟɫɬɧɵɣ, ɫɨɝɥɚɫɨɜɚɧɧɨ� ɞɟɣɫɬɜɭɸɳɢɣ. 

ɋɢɧɟɪɝɟɬɢɤɚ� ɤɚɤ� ɧɚɭɤɚ� ɜɨɡɧɢɤɥɚ� ɜ� ɧɚɱɚɥɟ 1970-ɯ� ɝɨɞɨɜ. Ɉɞɧɢɦ� ɢɡ� ɟɟ 

ɨɫɧɨɜɚɬɟɥɟɣ�ɹɜɥɹɟɬɫɹ�ɧɟɦɟɰɤɢɣ�ɮɢɡɢɤ�ɢ�ɦɚɬɟɦɚɬɢɤ�Ƚ. ɏɚɤɟɧ
, ɨɧ�ɢ�ɜɜɟɥ�ɜ 

ɨɛɪɚɳɟɧɢɟ� ɬɟɪɦɢɧ «ɫɢɧɟɪɝɟɬɢɤɚ». ɏɚɤɟɧ� ɩɢɫɚɥ: «ə� ɧɚɡɜɚɥ� ɧɨɜɭɸ 

ɞɢɫɰɢɩɥɢɧɭ «ɫɢɧɟɪɝɟɬɢɤɨɣ»… ɧɟ� ɬɨɥɶɤɨ� ɩɨɬɨɦɭ, ɱɬɨ� ɜ� ɧɟɣ� ɢɫɫɥɟɞɭɟɬɫɹ 

ɫɨɜɦɟɫɬɧɨɟ� ɞɟɣɫɬɜɢɟ� ɦɧɨɝɢɯ� ɷɥɟɦɟɧɬɨɜ� ɫɢɫɬɟɦ, ɧɨ� ɢ� ɩɨɬɨɦɭ, ɱɬɨ� ɞɥɹ 

ɧɚɯɨɠɞɟɧɢɹ� ɨɛɳɢɯ� ɩɪɢɧɰɢɩɨɜ, ɭɩɪɚɜɥɹɸɳɢɯ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɟɣ, 

ɧɟɨɛɯɨɞɢɦɨ�ɤɨɨɩɟɪɢɪɨɜɚɧɢɟ�ɦɧɨɝɢɯ�ɪɚɡɥɢɱɧɵɯ�ɞɢɫɰɢɩɥɢɧ». 

Ɉɩɪɟɞɟɥɢɦ�ɨɛɥɚɫɬɶ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɧɨɜɨɣ�ɧɚɭɤɢ. 

ɋɢɧɟɪɝɟɬɢɤɚ� ɢɫɫɥɟɞɭɟɬ� ɫɥɨɠɧɵɟ� ɧɟɪɚɜɧɨɜɟɫɧɵɟ� ɫɢɫɬɟɦɵ� ɪɚɡɧɨɣ 

ɩɪɢɪɨɞɵ (ɮɢɡɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ, ɛɢɨɥɨɝɢɱɟɫɤɨɣ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɢ�ɞɪ.) ɫ 

ɰɟɥɶɸ� ɜɵɹɜɥɟɧɢɹ� ɢ� ɢɡɭɱɟɧɢɹ� ɜɧɭɬɪɢ� ɧɢɯ� ɨɛɳɢɯ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɜ 

ɩɪɨɰɟɫɫɚɯ� ɨɛɪɚɡɨɜɚɧɢɹ, ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɢ� ɪɚɡɪɭɲɟɧɢɹ� ɭɩɨɪɹɞɨɱɟɧɧɵɯ 

ɜɪɟɦɟɧɧɵɯ�ɢ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�ɫɬɪɭɤɬɭɪ. 

 ȼɨɡɧɢɤɧɨɜɟɧɢɟ� ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɫɢɫɬɟɦɵ� ɦɨɠɟɬ 

ɨɛɭɫɥɨɜɥɢɜɚɬɶɫɹ: 

x ɜɧɟɲɧɢɦɢ� ɜɨɡɞɟɣɫɬɜɢɹɦɢ, ɤɨɬɨɪɵɟ� ɨɩɪɟɞɟɥɹɸɬ� ɬɚɤ� ɧɚɡɵɜɚɟɦɭɸ 

ɜɵɧɭɠɞɟɧɧɭɸ�ɨɪɝɚɧɢɡɚɰɢɸ; 

x ɪɚɡɜɢɬɢɟɦ� ɫɨɛɫɬɜɟɧɧɵɯ� ɜɧɭɬɪɟɧɧɢɯ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɟɣ� ɜ� ɫɢɫɬɟɦɟ, 

ɨɩɪɟɞɟɥɹɸɳɢɯ� ɬɚɤ� ɧɚɡɵɜɚɟɦɭɸ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɸ �ɜ� ɷɬɨɦ�ɫɥɭɱɚɟ�ɩɪɨɰɟɫɫ 

ɭɩɨɪɹɞɨɱɟɧɢɹ�ɫɜɹɡɚɧ�ɫ�ɤɨɥɥɟɤɬɢɜɧɵɦ�ɩɨɜɟɞɟɧɢɟɦ�ɩɨɞɫɢɫɬɟɦ, ɨɛɪɚɡɭɸɳɢɯ 

ɫɚɦɭ�ɫɢɫɬɟɦɭ). 

ɉɪɢɦɟɪɨɦ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ�ɜ�ɝɢɞɪɨɞɢɧɚɦɢɤɟ�ɫɥɭɠɢɬ�ɨɛɪɚɡɨɜɚɧɢɟ� ɜ 

ɩɨɞɨɝɪɟɜɚɟɦɨɦ� ɫɥɨɟ� ɠɢɞɤɨɫɬɢ� ɹɱɟɟɤ� Ȼɟɧɚɪɚ, ɚ� ɩɪɢɦɟɪɨɦ� ɜɵɧɭɠɞɟɧɧɨɣ 

                                                

 ɏɚɤɟɧ�Ƚ.�ɋɢɧɟɪɝɟɬɢɤɚ: ɉɟɪ. ɫ�ɚɧɝɥ. Ɇ.: Ɇɢɪ, 1980. 
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ɨɪɝɚɧɢɡɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɫɢɧɯɪɨɧɢɡɚɰɢɹ� ɦɨɞ� ɜ� ɦɧɨɝɨɦɨɞɨɜɨɦ� ɥɚɡɟɪɟ� ɫ 

ɩɨɦɨɳɶɸ�ɜɧɟɲɧɟɝɨ�ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ. 

 ɇɚɪɹɞɭ� ɫ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɟɣ� ɫɢɧɟɪɝɟɬɢɤɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɬ� ɬɚɤɠɟ� ɢ 

ɫɚɦɨɞɟɡɨɪɝɚɧɢɡɚɰɢɸ, ɬ. ɟ. ɩɪɨɰɟɫɫɵ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɯɚɨɫɚ (ɤɚɤ� ɫɥɨɠɧɨɝɨ 

ɩɨɜɟɞɟɧɢɹ�ɫɢɫɬɟɦɵ) ɜ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦɚɯ. 

 Ɉɛɴɟɤɬɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɢɧɟɪɝɟɬɢɤɢ, ɤɚɤ� ɩɪɚɜɢɥɨ, ɹɜɥɹɸɬɫɹ 

ɨɬɤɪɵɬɵɟ�ɞɢɫɫɢɩɚɬɢɜɧɵɟ�ɫɢɫɬɟɦɵ. 

 ȼ� ɨɞɧɨɦ� ɢɧɬɟɪɜɶɸ
� ɫɚɦ� Ƚ. ɏɚɤɟɧ� ɨɩɪɟɞɟɥɢɥ� ɨɫɧɨɜɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ 

ɧɨɜɨɣ� ɪɚɡɜɢɜɚɸɳɟɣɫɹ� ɧɚɭɤɢ� í� ɫɢɧɟɪɝɟɬɢɤɢ� í� ɜ� ɮɨɪɦɟ� ɪɹɞɚ� ɩɨɥɨɠɟɧɢɣ 

�ɨɧɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɞɨɫɥɨɜɧɨ�ɢɡɥɨɠɟɧɵ�ɧɢɠɟ), ɚ�ɢɦɟɧɧɨ: 

x ɢɫɫɥɟɞɭɟɦɵɟ� ɫɢɫɬɟɦɵ� ɫɨɫɬɨɹɬ� ɢɡ� ɧɟɫɤɨɥɶɤɢɯ� ɢɥɢ� ɦɧɨɝɢɯ 

ɨɞɢɧɚɤɨɜɵɯ� ɢɥɢ� ɪɚɡɧɨɪɨɞɧɵɯ� ɱɚɫɬɟɣ, ɤɨɬɨɪɵɟ� ɧɚɯɨɞɹɬɫɹ� ɜɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ; 

x ɷɬɢ�ɫɢɫɬɟɦɵ�ɹɜɥɹɸɬɫɹ�ɧɟɥɢɧɟɣɧɵɦɢ; 

x ɩɪɢ� ɪɚɫɫɦɨɬɪɟɧɢɢ� ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ�ɪɟɱɶ�ɢɞɟɬ�ɨɛ�ɨɬɤɪɵɬɵɯ�ɫɢɫɬɟɦɚɯ, ɞɚɥɟɤɢɯ�ɨɬ�ɬɟɩɥɨɜɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ; 

x ɷɬɢ�ɫɢɫɬɟɦɵ�ɩɨɞɜɟɪɠɟɧɵ�ɜɧɭɬɪɟɧɧɢɦ�ɢ�ɜɧɟɲɧɢɦ�ɤɨɥɟɛɚɧɢɹɦ; 

x ɫɢɫɬɟɦɵ� ɦɨɝɭɬ� ɫɬɚɬɶ� ɧɟɫɬɚɛɢɥɶɧɵɦɢ, ɜ� ɧɢɯ� ɩɪɨɢɫɯɨɞɹɬ 

ɤɚɱɟɫɬɜɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ; 

x ɜ� ɷɬɢɯ� ɫɢɫɬɟɦɚɯ� ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ� ɧɨɜɵɟ� ɤɚɱɟɫɬɜɚ, ɜɨɡɧɢɤɚɸɬ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɟ� ɢɥɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɫɬɪɭɤɬɭɪɵ; 

x ɫɬɪɭɤɬɭɪɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɭɩɨɪɹɞɨɱɟɧɧɵɦɢ�ɢɥɢ�ɯɚɨɬɢɱɧɵɦɢ; 

x ɜɨ� ɦɧɨɝɢɯ� ɫɥɭɱɚɹɯ� ɜɨɡɦɨɠɧɚ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɮɨɪɦɚɥɢɡɚɰɢɹ 

ɩɪɨɰɟɫɫɨɜ�ɜ�ɫɢɫɬɟɦɚɯ. 

ɉɪɨɤɨɦɦɟɧɬɢɪɭɟɦ�ɷɬɢ�ɩɨɥɨɠɟɧɢɹ. 

                                                

�ɋɢɧɟɪɝɟɬɢɤɟ�í 30 ɥɟɬ. ɂɧɬɟɪɜɶɸ�ɫ�ɩɪɨɮɟɫɫɨɪɨɦ�Ƚ. ɏɚɤɟɧɨɦ // ȼɨɩɪɨɫɵ�ɮɢɥɨɫɨɮɢɢ. 
2000. ʋ 3. ɋ. 53 í 61. 
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Ƚ. ɏɚɤɟɧ� ɜɵɞɟɥɹɟɬ� ɜ� ɩɨɜɟɞɟɧɢɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɫɢɫɬɟɦ� ɚɤɬɢɜɧɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɢɯ� ɫɨɫɬɚɜɧɵɯ� ɱɚɫɬɟɣ� ɢ� ɭɤɚɡɵɜɚɟɬ� ɩɪɢɱɢɧɵ, ɤɨɬɨɪɵɟ 

ɩɪɢɜɨɞɹɬ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɧɨɜɵɯ� ɫɬɪɭɤɬɭɪ� ɜ� ɫɢɫɬɟɦɚɯ. ɉɨ� ɟɝɨ� ɦɧɟɧɢɸ, 

ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ� ɫɢɫɬɟɦɧɵɦ� ɮɚɤɬɨɪɨɦ� ɹɜɥɹɟɬɫɹ� ɢɦɟɧɧɨ� ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɢɟ, ɞɢɧɚɦɢɤɚ�ɱɚɫɬɟɣ�ɫɢɫɬɟɦɵ, ɚ�ɧɟ�ɯɚɨɬɢɱɧɨɫɬɶ�ɜ�ɱɢɫɬɨɦ�ɜɢɞɟ. ȼ�ɬɨ 

ɠɟ�ɜɪɟɦɹ�ɞɢɧɚɦɢɤɚ�ɩɪɢɫɭɳɚ�ɫɚɦɨɦɭ�ɯɚɨɫɭ. ɉɨɷɬɨɦɭ�ɞɨɩɭɫɤɚɟɬɫɹ�ɜɚɪɢɚɧɬ: 

ɢɡ�ɯɚɨɫɚ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɪɨɠɞɚɟɬɫɹ�ɬɨɬ�ɢɥɢ�ɢɧɨɣ�ɩɨɪɹɞɨɤ. 

ȼɚɠɧɟɣɲɟɣ� ɤɨɧɰɟɩɰɢɟɣ� ɫɢɧɟɪɝɟɬɢɤɢ� ɹɜɥɹɟɬɫɹ� ɧɟɥɢɧɟɣɧɨɫɬɶ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɫɢɫɬɟɦ. Ɇɨɞɟɥɢ� ɫɢɧɟɪɝɟɬɢɤɢ – ɷɬɨ�ɦɨɞɟɥɢ� ɧɟɥɢɧɟɣɧɵɯ 

ɧɟɪɚɜɧɨɜɟɫɧɵɯ�ɫɢɫɬɟɦ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ�ɜɨɡɞɟɣɫɬɜɢɸ�ɮɥɭɤɬɭɚɰɢɣ. ȼ�ɫɜɹɡɢ 

ɫ�ɷɬɢɦ�ɡɚɩɢɫɵɜɚɸɬɫɹ�ɢ�ɢɡɭɱɚɸɬɫɹ�ɧɟɥɢɧɟɣɧɵɟ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�ɭɪɚɜɧɟɧɢɹ, 

ɬ. ɟ. ɭɪɚɜɧɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ�ɧɟɢɡɜɟɫɬɧɵɟ�ɜɟɥɢɱɢɧɵ�ɜ�ɫɬɟɩɟɧɹɯ, ɨɬɥɢɱɧɵɯ 

ɨɬ� ɟɞɢɧɢɰɵ, ɚ� ɬɚɤɠɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɩɪɢ� ɷɬɢɯ� ɜɟɥɢɱɢɧɚɯ, ɡɚɜɢɫɹɳɢɟ� ɨɬ 

ɫɜɨɣɫɬɜ�ɫɪɟɞɵ. 

ɉ� ɪ� ɢ� ɦ� ɟ� ɱ� ɚ� ɧ� ɢ� ɟ. ȿɫɥɢ� ɥɢɧɟɣɧɨɫɬɶ� ɩɨɞɱɟɪɤɢɜɚɟɬ� ɩɨɫɬɭɩɚɬɟɥɶɧɨɫɬɶ, 

ɛɟɡɚɥɶɬɟɪɧɚɬɢɜɧɨɫɬɶ, ɩɨɫɬɨɹɧɫɬɜɨ, ɱɬɨ� ɯɚɪɚɤɬɟɪɧɨ� ɞɥɹ� ɡɚɤɪɵɬɨɣ� ɫɢɫɬɟɦɵ, ɬɨ 

ɧɟɥɢɧɟɣɧɨɫɬɶ� ɨɬɪɚɠɚɟɬ� ɧɟɩɨɫɬɨɹɧɫɬɜɨ, ɦɧɨɝɨɨɛɪɚɡɢɟ, ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ, 

ɭɞɚɥɟɧɧɨɫɬɶ� ɨɬ� ɩɨɥɨɠɟɧɢɹ� ɪɚɜɧɨɜɟɫɢɹ, ɫɥɭɱɚɣɧɵɟ� ɫɨɛɵɬɢɹ, ɤɨɥɟɛɚɧɢɹ, 

ɛɢɮɭɪɤɚɰɢɢ, ɩɪɢɫɭɳɢɟ�ɨɬɤɪɵɬɨɣ�ɫɢɫɬɟɦɟ. 

 ȼ� ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɯɫɹ� ɦɚɤɪɨɫɢɫɬɟɦɚɯ� ɪɚɡɜɢɜɚɸɬɫɹ� ɤɨɥɟɛɚɧɢɹ, ɜ 

ɩɪɨɰɟɫɫɟ�ɤɨɬɨɪɵɯ�ɫɢɫɬɟɦɵ�ɬɪɚɧɫɮɨɪɦɢɪɭɸɬɫɹ�ɜ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɭɫɬɨɣɱɢɜɵɟ 

ɫɬɪɭɤɬɭɪɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɟɥɢɧɟɣɧɵɯ�ɭɪɚɜɧɟɧɢɣ�ɤɚɤ�ɪɚɡ�ɢ�ɨɩɪɚɜɞɚɧɨ�ɞɥɹ 

ɨɩɢɫɚɧɢɹ�ɤɨɥɟɛɚɬɟɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ. 

 Ʉɨɝɞɚ� ɡɧɚɱɟɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ� ɫɢɫɬɟɦɵ� ɦɚɤɫɢɦɚɥɶɧɨ� ɩɪɢɛɥɢɠɚɸɬɫɹ� ɤ 

ɤɪɢɬɢɱɟɫɤɢɦ� ɡɧɚɱɟɧɢɹɦ, ɫɚɦɚ� ɫɢɫɬɟɦɚ� ɨɤɚɡɵɜɚɟɬɫɹ� ɜ� ɫɨɫɬɨɹɧɢɢ 

ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ� ɢ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ. ȼ� ɫɢɥɭ� ɷɬɨɝɨ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɜ� ɧɟɣ 

ɩɪɨɢɫɯɨɞɹɬ� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɢ� ɜɨɡɧɢɤɚɸɬ� ɧɨɜɵɟ� ɫɬɪɭɤɬɭɪɵ. ȼ 

ɦɨɦɟɧɬ� ɩɟɪɟɯɨɞɚ� ɭɩɨɪɹɞɨɱɟɧɧɚɹ� ɢ� ɧɟɭɩɨɪɹɞɨɱɟɧɧɚɹ� ɮɚɡɵ� ɫɢɫɬɟɦɵ 

ɪɚɡɥɢɱɚɸɬɫɹ� ɫɬɨɥɶ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɱɬɨ� ɢɦɟɧɧɨ� ɮɥɭɤɬɭɚɰɢɢ� ɩɪɟɨɛɪɚɡɭɸɬ 
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ɨɞɧɭ� ɮɚɡɭ� ɜ� ɞɪɭɝɭɸ. Ɍɚɤ� ɜ� ɯɨɞɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɩɪɢɱɢɧ 

ɩɟɪɟɫɬɪɨɣɤɢ�ɜ�ɫɢɫɬɟɦɟ�ɱɚɫɬɨ�ɜɟɞɟɬɫɹ�ɩɨɢɫɤ�ɦɨɳɧɵɯ�ɝɥɨɛɚɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ, 

ɧɨ� ɡɚɬɟɦ� ɜɵɹɫɧɹɟɬɫɹ, ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɧɚ� ɫɚɦɨɦ� ɞɟɥɟ 

ɩɪɨɢɡɨɲɥɢ�ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɦɚɥɵɯ�ɜɨɡɦɭɳɟɧɢɣ, ɤɨɬɨɪɵɟ�ɩɪɨɫɬɨ�ɩɪɢɜɟɥɢ 

ɫɢɫɬɟɦɭ�ɤ�ɪɟɡɨɧɚɧɫɭ. 

 Ɉɫɧɨɜɧɨɣ� ɨɛɴɟɤɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɢɧɟɪɝɟɬɢɤɢ – ɷɬɨ� ɨɬɤɪɵɬɵɟ 

ɦɚɤɪɨɫɢɫɬɟɦɵ, ɭɞɚɥɟɧɧɵɟ� ɨɬ� ɪɚɜɧɨɜɟɫɢɹ. Ɉɬɤɪɵɬɨɫɬɶ� ɫɢɫɬɟɦɵ 

ɩɪɟɞɩɨɥɚɝɚɟɬ� ɧɚɥɢɱɢɟ� ɜ� ɧɟɣ� ɢɫɬɨɱɧɢɤɨɜ� ɢ� ɫɬɨɤɨɜ� ɜɟɳɟɫɬɜɚ, ɷɧɟɪɝɢɢ� ɢɥɢ 

ɢɧɮɨɪɦɚɰɢɢ. Ⱦɥɹ� ɨɛɪɚɡɨɜɚɧɢɹ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɜ� ɫɢɫɬɟɦɟ 

ɧɟɨɛɯɨɞɢɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɢɫɬɨɱɧɢɤ. ɇɚɩɪɢɦɟɪ, ɛɟɡ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɨɛɦɟɧɚ� ɜɟɳɟɫɬɜ� ɨɪɝɚɧɢɡɦɵ� ɜɵɦɢɪɚɸɬ, ɛɟɡ� ɩɨɞɜɨɞɚ 

ɬɟɩɥɨɬɵ� ɧɟɜɨɡɦɨɠɧɨ� ɨɪɝɚɧɢɡɨɜɚɬɶ� ɜɢɯɪɟɜɨɟ� ɞɜɢɠɟɧɢɟ� ɜ� ɫɥɨɟ� ɠɢɞɤɨɫɬɢ, 

ɥɸɛɚɹ� ɫɨɰɢɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɭɝɚɫɚɟɬ, ɛɭɞɭɱɢ� ɥɢɲɟɧɧɨɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ. Ɍɚɤɠɟ� ɫɥɟɞɭɟɬ� ɩɨɦɧɢɬɶ, ɱɬɨ� ɧɚɫɬɭɩɥɟɧɢɟ� ɪɚɜɧɨɜɟɫɢɹ� ɜ 

ɫɢɫɬɟɦɟ�ɨɛɪɵɜɚɟɬ�ɩɪɨɰɟɫɫɵ�ɟɟ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ. 

 ɋɨɝɥɚɫɧɨ�Ƚ. ɏɚɤɟɧɭ�ɨɛɪɚɡɭɸɳɢɟɫɹ�ɫɬɪɭɤɬɭɪɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɛɨɥɟɟ�ɢɥɢ 

ɦɟɧɟɟ�ɭɩɨɪɹɞɨɱɟɧɧɵɦɢ. Ⱦɚɠɟ�ɫɚɦ�ɯɚɨɫ�ɜ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɫɬɟɩɟɧɢ�ɟɫɬɶ�ɮɨɪɦɚ 

ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ (ɜ� ɫɦɵɫɥɟ� ɦɢɤɪɨ- ɢ� ɦɚɤɪɨɦɚɫɲɬɚɛɨɜ� ɪɚɫɫɦɨɬɪɟɧɢɹ 

ɫɢɫɬɟɦɵ). 

 ɋɢɧɟɪɝɟɬɢɤɚ� ɢɫɩɨɥɶɡɭɟɬ� ɞɨɫɬɚɬɨɱɧɨ� ɨɛɲɢɪɧɵɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ 

ɚɩɩɚɪɚɬ. ȼ� ɯɨɞɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɜ�ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɩɪɢ 

ɨɩɢɫɚɧɢɢ� ɩɨɜɟɞɟɧɢɹ� ɫɥɨɠɧɵɯ� ɫɢɫɬɟɦ� ɦɨɠɧɨ� ɨɝɪɚɧɢɱɢɬɶɫɹ� ɭɪɚɜɧɟɧɢɹɦɢ, 

ɫɨɞɟɪɠɚɳɢɦɢ� ɜɫɟɝɨ� ɧɟɫɤɨɥɶɤɨ� ɩɟɪɟɦɟɧɧɵɯ. ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ, 

ɡɚɤɥɸɱɟɧɧɚɹ� ɜ� ɯɚɨɬɢɱɟɫɤɨɦ� ɫɨɫɬɨɹɧɢɢ, ɩɪɢ� ɷɬɨɦ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɩɢɫɚɧɚ� ɫ 

ɩɨɦɨɳɶɸ�ɩɨɧɹɬɢɣ «ɢɧɮɨɪɦɚɰɢɹ» ɢ «ɷɧɬɪɨɩɢɹ». 

ɉɪɢ�ɚɧɚɥɢɡɟ�ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɯɫɹ�ɫɢɫɬɟɦ�ɜ�ɪɚɫɫɭɠɞɟɧɢɹɯ�Ƚ. ɏɚɤɟɧɚ 

ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ�ɫɥɟɞɭɸɳɚɹ�ɥɨɝɢɱɟɫɤɚɹ «ɰɟɩɨɱɤɚ». Ɍɟ�ɢɥɢ�ɢɧɵɟ�ɫɥɭɱɚɣɧɵɟ 

ɜɨɡɦɭɳɟɧɢɹ� ɨɬɨɞɜɢɝɚɸɬ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ� ɫɢɫɬɟɦɭ� ɨɬ� ɩɨɥɨɠɟɧɢɹ 
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ɪɚɜɧɨɜɟɫɢɹ, ɩɟɪɟɜɨɞɹ�ɟɟ�ɜ�ɧɟɭɫɬɨɣɱɢɜɨɟ�ɫɨɫɬɨɹɧɢɟ, ɢɡ�ɤɨɬɨɪɨɝɨ�ɜɨɡɦɨɠɟɧ 

ɡɚɩɭɫɤ� ɩɪɨɰɟɫɫɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɧɨɜɵɯ� ɫɬɪɭɤɬɭɪ� ɜ� ɫɢɫɬɟɦɟ. ȼɟɪɨɹɬɧɨɫɬɶ 

ɩɟɪɟɯɨɞɚ� ɜ� ɧɨɜɨɟ� ɭɩɨɪɹɞɨɱɟɧɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɧɚɞɟɠɧɨɫɬɢ 

ɜɧɟɲɧɟɣ, ɧɚɥɨɠɟɧɧɨɣ� ɧɚ� ɫɢɫɬɟɦɭ, ɫɜɹɡɢ� ɫ� ɧɟɨɛɯɨɞɢɦɵɦɢ� ɤɪɢɬɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

 ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɛɢɮɭɪɤɚɰɢɨɧɧɨɝɨ «ɫɤɚɱɤɚ» ɫɢɫɬɟɦɚ� ɫɩɨɧɬɚɧɧɨ (ɜ 

ɭɫɥɨɜɢɹɯ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ�ɮɥɭɤɬɭɚɰɢɣ) ɩɟɪɟɯɨɞɢɬ�ɤ�ɨɞɧɨɣ�ɢɡ�ɜɨɡɦɨɠɧɵɯ 

ɫɬɪɭɤɬɭɪ. Ⱦɚɥɶɧɟɣɲɟɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɧɨɜɨɣ� ɫɬɪɭɤɬɭɪɵ� ɡɚɜɢɫɢɬ� ɨɬ 

ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɛɨɥɶɲɨɝɨ� ɱɢɫɥɚ� ɱɚɫɬɢɰ (ɷɥɟɦɟɧɬɨɜ) ɫɢɫɬɟɦɵ� ɢ 

ɦɨɠɟɬ�ɛɵɬɶ�ɨɩɢɫɚɧɨ�ɞɨɫɬɚɬɨɱɧɨ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦɢ
�ɭɪɚɜɧɟɧɢɹɦɢ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɨɧɹɬɢɹ� ɢ� ɨɛɪɚɡɵ� ɫɢɧɟɪɝɟɬɢɤɢ� ɫɜɹɡɚɧɵ� ɜ� ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ� ɫ� ɨɰɟɧɤɨɣ� ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ� ɩɨɜɟɞɟɧɢɹ� ɫɢɫɬɟɦɵ, ɤɨɬɨɪɭɸ�ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ� ɱɟɪɟɡ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ� ɤɨɪɪɟɥɹɰɢɸ� ɨɬɞɟɥɶɧɵɯ� ɩɨɞɫɢɫɬɟɦ, 

ɜɡɚɢɦɧɭɸ� ɤɨɨɪɞɢɧɚɰɢɸ (ɫ� ɭɱɟɬɨɦ� ɫɢɧɯɪɨɧɢɡɚɰɢɢ) ɩɨɞɫɢɫɬɟɦ, ɷɧɬɪɨɩɢɸ 

�ɤɚɤ�ɦɟɪɭ�ɧɟɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ). 

 

8.5. Ɇɟɬɨɞɵ�ɢ�ɦɨɞɟɥɢ�ɫɢɧɟɪɝɟɬɢɤɢ 

 Ɇɟɬɨɞɵ� ɫɢɧɟɪɝɟɬɢɤɢ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɚɧɚɥɨɝɢɱɧɵ� ɦɟɬɨɞɚɦ 

ɬɟɨɪɢɢ� ɤɨɥɟɛɚɧɢɣ� ɢ� ɜɨɥɧ, ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɩɪɨɰɟɫɫɨɜ, 

ɬɟɨɪɢɢ� ɮɚɡɨɜɵɯ� ɩɟɪɟɯɨɞɨɜ, ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɦɟɯɚɧɢɤɢ. Ⱦɥɹ� ɦɧɨɝɢɯ� ɡɚɞɚɱ 

ɫɢɧɟɪɝɟɬɢɤɢ� ɩɨɫɬɪɨɟɧɢɟ� ɬɟɨɪɢɢ� ɩɨɜɟɞɟɧɢɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɢɫɬɟɦɵ 

ɫɜɨɞɢɬɫɹ� ɤ� ɫɨɡɞɚɧɢɸ� ɢ� ɚɧɚɥɢɡɭ� ɜɟɪɨɹɬɧɨɫɬɧɨɣ� ɦɨɞɟɥɢ, ɩɨɷɬɨɦɭ 

ɫɢɧɟɪɝɟɬɢɤɚ� ɡɚɢɦɫɬɜɭɟɬ� ɦɟɬɨɞɵ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɬɟɨɪɢɢ� ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ. 

Ɍɚɤ, ɏɚɤɟɧ, ɢɫɩɨɥɶɡɭɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ� ɚɩɩɚɪɚɬ� ɩɪɢ� ɨɩɢɫɚɧɢɢ� ɬɨɝɨ 

ɢɥɢ� ɢɧɨɝɨ� ɷɮɮɟɤɬɚ (ɧɚɩɪɢɦɟɪ, ɥɚɡɟɪɧɨɣ� ɝɟɧɟɪɚɰɢɢ� ɤɚɤ� ɹɜɥɟɧɢɹ�ɮɚɡɨɜɨɝɨ 

                                                

 Ⱦɟɬɟɪɦɢɧɢɡɦ – ɷɬɨ� ɩɪɢɡɧɚɧɢɟ� ɨɛɴɟɤɬɢɜɧɨɣ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɢ� ɩɪɢɱɢɧɧɨɣ 
ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ� ɹɜɥɟɧɢɣ� ɩɪɢɪɨɞɵ (ɫɨɰɢɚɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ), ɜɵɪɚɠɚɟɦɵɯ� ɜ� ɧɚɭɱɧɵɯ 
ɡɚɤɨɧɚɯ. 
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ɩɟɪɟɯɨɞɚ� ɢɡ� ɢɧɜɟɪɫɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɜ�ɨɫɧɨɜɧɨɟ�ɫ� ɢɫɩɭɫɤɚɧɢɟɦ�ɢɡɥɭɱɟɧɢɹ), 

ɡɚɩɢɫɵɜɚɟɬ� ɫɜɹɡɶ� ɷɮɮɟɤɬɚ� ɫ� ɟɝɨ� ɩɪɢɱɢɧɨɣ� ɜ� ɜɢɞɟ� ɮɭɧɤɰɢɢ� ɜɪɟɦɟɧɢ� ɢ 

ɢɫɤɥɸɱɚɟɬ� ɜɧɟɲɧɟɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɫɢɫɬɟɦɭ, ɡɚɦɟɧɹɹ� ɜɧɟɲɧɢɟ� ɫɢɥɵ 

ɜɧɭɬɪɟɧɧɢɦɢ. ȼɧɭɬɪɟɧɧɢɟ� ɜɨɡɞɟɣɫɬɜɢɹ, ɜɨɨɛɳɟ� ɝɨɜɨɪɹ, ɢɦɟɸɬ 

ɮɥɭɤɬɭɢɪɭɸɳɢɣ� ɯɚɪɚɤɬɟɪ, ɚ� ɩɨɷɬɨɦɭ� ɜɨɡɦɨɠɧɵɣ� ɦɟɯɚɧɢɡɦ� ɪɚɡɜɢɬɢɹ 

ɜɧɭɬɪɟɧɧɢɯ�ɮɥɭɤɬɭɚɰɢɣ�ɨɧ�ɨɩɢɫɵɜɚɟɬ�ɩɭɬɟɦ�ɜɜɟɞɟɧɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɭɪɚɜɧɟɧɢɹ�ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ�ɤɨɦɩɨɧɟɧɬɵ. 

 

8.6. ɗɜɨɥɸɰɢɨɧɧɨ�ɫɢɧɟɪɝɟɬɢɱɟɫɤɚɹ�ɩɚɪɚɞɢɝɦɚ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ 

ɉɨɞ ɩɚɪɚɞɢɝɦɨɣ �ɨɬ ɝɪɟɱ. ʌĮȡĮįİȚȖȝĮ – ɩɪɢɦɟɪ, ɨɛɪɚɡɟɰ) ɩɨɧɢɦɚɸɬ 

ɢɫɯɨɞɧɭɸ� ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ� ɫɯɟɦɭ� ɦɟɬɨɞɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ, ɦɨɞɟɥɶ 

ɩɨɫɬɚɧɨɜɤɢ�ɩɪɨɛɥɟɦ�ɢ�ɢɯ�ɪɟɲɟɧɢɹ. 

 ɉɨɞɜɨɞɹ� ɢɬɨɝ� ɪɚɫɫɭɠɞɟɧɢɹɦ� ɨ� ɫɢɧɟɪɝɟɬɢɤɟ, ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɪɹɞ 

ɜɵɜɨɞɨɜ, ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɹɸɳɢɯ� ɫɨɞɟɪɠɚɧɢɟ 

ɩɚɪɚɞɢɝɦɵ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. 

1. ɋɢɧɟɪɝɟɬɢɤɚ� ɜɵɹɜɥɹɟɬ� ɬɟɧɞɟɧɰɢɸ� ɪɚɡɜɢɬɢɹ� ɩɪɢɪɨɞɵ – ɫɨɡɞɚɧɢɟ 

ɛɨɥɟɟ� ɫɥɨɠɧɵɯ� ɫɢɫɬɟɦ� ɢɡ� ɩɪɨɫɬɵɯ – ɢ� ɨɩɪɟɞɟɥɹɟɬ ɩɪɢɧɰɢɩɵ� ɷɜɨɥɸɰɢɢ 

ɦɚɬɟɪɢɚɥɶɧɵɯ�ɫɢɫɬɟɦ: 

x ɩɪɨɰɟɫɫɵ�ɷɜɨɥɸɰɢɢ�ɢ�ɞɟɝɪɚɞɚɰɢɢ, ɫɢɧɬɟɡɚ�ɢ�ɪɚɫɩɚɞɚ�ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɫɬɪɭɤɬɭɪ�ɪɚɜɧɨɩɪɚɜɧɵ; 

x ɜ� ɷɜɨɥɸɰɢɢ� ɨɬɤɪɵɬɵɯ� ɫɢɫɬɟɦ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɢɯ� ɭɞɚɥɟɧɢɟ� ɨɬ 

ɩɨɥɨɠɟɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ�ɢ�ɩɪɨɯɨɠɞɟɧɢɟ�ɱɟɪɟɡ�ɧɟɭɫɬɨɣɱɢɜɵɟ�ɫɨɫɬɨɹɧɢɹ; 

x ɷɜɨɥɸɰɢɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɫɥɨɠɧɵɯ� ɫɢɫɬɟɦ� ɧɨɫɢɬ� ɧɟɥɢɧɟɣɧɵɣ 

ɯɚɪɚɤɬɟɪ, ɬ. ɟ. ɞɥɹ�ɬɚɤɢɯ�ɫɢɫɬɟɦ�ɩɨɫɥɟ�ɞɨɫɬɢɠɟɧɢɹ�ɛɢɮɭɪɤɚɰɢɢ�ɫɭɳɟɫɬɜɭɟɬ 

ɧɟ�ɦɟɧɟɟ�ɞɜɭɯ�ɜɚɪɢɚɧɬɨɜ�ɪɚɡɜɢɬɢɹ; 

x ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɫɬɪɭɤɬɭɪ�ɧɚɪɚɫɬɚɸɳɟɣ� ɫɥɨɠɧɨɫɬɢ�ɧɟ� ɫɥɭɱɚɣɧɨɫɬɶ, 
ɚ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, ɫɥɭɱɚɣɧɨɫɬɶ� ɢɡɧɚɱɚɥɶɧɨ� ɜɤɥɸɱɟɧɚ� ɜ� ɫɚɦ� ɦɟɯɚɧɢɡɦ 
ɷɜɨɥɸɰɢɢ; 
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x ɩɪɨɰɟɫɫɵ� ɫɨɡɞɚɧɢɹ� ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ� ɢɦɟɸɬ� ɟɞɢɧɵɣ� ɚɥɝɨɪɢɬɦ, 
ɧɟɡɚɜɢɫɢɦɵɣ�ɨɬ�ɩɪɢɪɨɞɵ�ɢ�ɫɩɟɰɢɮɢɤɢ�ɫɢɫɬɟɦ. 

2. ɉɪɢ� ɨɛɴɹɫɧɟɧɢɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɦɚɤɪɨɫɢɫɬɟɦ� ɫɢɧɟɪɝɟɬɢɤɚ 
ɢɫɩɨɥɶɡɭɟɬ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɟ� ɩɨɥɨɠɟɧɢɟ� ɬɟɨɪɢɢ� ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ� ɨ 
ɜɡɚɢɦɨɩɪɟɜɪɚɳɟɧɢɢ�ɜɟɳɟɫɬɜɚ (ɦɚɫɫɵ) ɢ�ɷɧɟɪɝɢɢ. 

3. ɋɢɧɟɪɝɟɬɢɤɚ�ɨɬɪɚɠɚɟɬ�ɧɟɢɡɛɟɠɧɵɣ�ɩɪɨɰɟɫɫ� ɬɜɨɪɱɟɫɬɜɚ�ɩɪɢɪɨɞɵ. 
Ɉɧɚ� ɢɫɫɥɟɞɭɟɬ� ɦɟɯɚɧɢɡɦ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɧɨɜɵɯ� ɫɬɪɭɤɬɭɪ� ɢ� ɮɨɪɦ, ɚ� ɧɟ 
ɩɨɞɞɟɪɠɚɧɢɟ� ɫɬɚɪɵɯ. ɉɪɢ� ɷɬɨɦ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɪɢɧɰɢɩ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ 
ɨɛɪɚɬɧɨɣ� ɫɜɹɡɢ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ� ɜ� ɬɨɦ, ɱɬɨ� ɜɨɡɧɢɤɲɢɟ� ɜ� ɫɢɫɬɟɦɟ 
ɢɡɦɟɧɟɧɢɹ (ɮɥɭɤɬɭɚɰɢɢ) ɧɟ�ɩɨɞɚɜɥɹɸɬɫɹ, ɚ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ 
ɢ�ɩɪɢɜɨɞɹɬ�ɤ�ɪɚɡɪɭɲɟɧɢɸ�ɫɬɚɪɨɣ�ɫɬɪɭɤɬɭɪɵ�ɢ�ɩɨɹɜɥɟɧɢɸ�ɧɨɜɨɣ. 

4. ȼɟɞɭɳɢɟ� ɩɨɥɨɠɟɧɢɹ� ɫɢɧɟɪɝɟɬɢɤɢ� ɧɨɫɹɬ� ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɣ 
ɯɚɪɚɤɬɟɪ, ɚ� ɩɨɷɬɨɦɭ� ɦɨɝɭɬ� ɫɥɭɠɢɬɶ� ɨɫɧɨɜɨɣ� ɩɪɢ� ɩɨɫɬɪɨɟɧɢɢ� ɩɚɪɚɞɢɝɦɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ� ɷɜɨɥɸɰɢɨɧɢɡɦɚ. Ɍɚɤ, ɪɚɡɜɢɜɚɹ� ɢɞɟɢ� ȼ. ɂ. ȼɟɪɧɚɞɫɤɨɝɨ� ɨ 
ɧɨɨɫɮɟɪɟ (ɨɛ�ɨɫɨɡɧɚɧɧɨ�ɢɡɦɟɧɹɟɦɨɣ�ɱɟɥɨɜɟɤɨɦ�ɛɢɨɫɮɟɪɟ), ɚɤɚɞɟɦɢɤ�ɇ. ɇ. 

Ɇɨɢɫɟɟɜ
� ɝɨɜɨɪɢɥ, ɱɬɨ� ɱɟɥɨɜɟɱɟɫɬɜɨ� ɤɚɤ� ɜ� ɮɢɡɢɱɟɫɤɨɦ, ɬɚɤ� ɢ� ɜ 
ɛɢɨɥɨɝɢɱɟɫɤɨɦ, ɢ� ɜ� ɫɨɰɢɚɥɶɧɨɦ� ɫɦɵɫɥɟ «ɞɟɪɠɢɬɫɹ� ɧɚ� ɨɫɬɪɢɟ». ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ� ɬɟɦ, ɱɬɨ� ɧɚɛɥɸɞɚɟɦɨɟ� ɭɫɤɨɪɟɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɪɚɡɜɢɬɢɹ 
ɱɟɥɨɜɟɱɟɫɬɜɚ� ɜɟɞɟɬ�ɤ� ɫɧɢɠɟɧɢɸ�ɟɝɨ� ɫɬɚɛɢɥɶɧɨɫɬɢ  (ɩɨɹɜɥɟɧɢɸ�ɫɨɫɬɨɹɧɢɣ 
ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ� ɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɧɨɜɵɯ� ɚɬɬɪɚɤɬɨɪɨɜ). ɉɨɷɬɨɦɭ� ɩɟɪɟɞ 
ɱɟɥɨɜɟɱɟɫɬɜɨɦ, ɤɚɤ� ɜɟɞɭɳɢɦ� ɡɜɟɧɨɦ� ɧɨɨɫɮɟɪɵ, ɜɨɡɧɢɤɚɟɬ� ɫɥɨɠɧɟɣɲɚɹ 
ɡɚɞɚɱɚ ɤɨɷɜɨɥɸɰɢɢ� ɜɫɟɯ� ɩɪɢɪɨɞɧɵɯ� ɢ� ɫɨɰɢɚɥɶɧɵɯ� ɫɢɫɬɟɦ, ɬ. ɟ. ɢɯ 
ɫɨɜɦɟɫɬɧɨɝɨ, ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɜ�ɪɚɦɤɚɯ�ɜɫɟɣ�ɩɥɚɧɟɬɵ. ɉɨ�ɦɧɟɧɢɸ 
ɇ. ɇ. Ɇɨɢɫɟɟɜɚ, «ɜɫɟ� ɧɚɛɥɸɞɚɟɦɨɟ� ɧɚɦɢ, ɜɫɟ, ɜ� ɱɟɦ� ɫɟɝɨɞɧɹ� ɦɵ 
ɭɱɚɫɬɜɭɟɦ,– ɷɬɨ�ɥɢɲɶ�ɮɪɚɝɦɟɧɬɵ�ɟɞɢɧɨɝɨ�ɫɢɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ». 
 

ȼɨɩɪɨɫɵ�ɞɥɹ�ɫɚɦɨɤɨɧɬɪɨɥɹ 

1. ȼ�ɱɟɦ�ɡɚɤɥɸɱɚɟɬɫɹ�ɤɨɧɰɟɩɰɢɹ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ�ɜ�ɯɚɨɫɟ? 

                                                

 Ɇɨɢɫɟɟɜ ɇ�ɇ. ɍɧɢɜɟɪɫɚɥɶɧɵɣ�ɷɜɨɥɸɰɢɨɧɢɡɦ. (ɉɨɡɢɰɢɹ�ɢ�ɫɥɟɞɫɬɜɢɹ) // ȼɨɩɪɨɫɵ 
ɮɢɥɨɫɨɮɢɢ. 1991. ʋ 3. ɋ. 3 í 28. 
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2. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɨɧɹɬɢɹ «ɤɨɪɪɟɥɹɰɢɹ». ɑɟɦ� ɨɬɥɢɱɚɟɬɫɹ 

ɤɨɪɪɟɥɹɰɢɹ�ɨɬ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ? 

3. ɉɪɢɜɟɞɢɬɟ� ɩɪɢɦɟɪɵ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɫɬɪɭɤɬɭɪ, ɨɛɥɚɞɚɸɳɢɯ 

ɛɨɥɶɲɨɣ� ɞɥɢɧɨɣ� ɤɨɪɪɟɥɹɰɢɢ. ɉɪɢ� ɤɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɨɛɪɚɡɭɸɬɫɹ� ɷɬɢ 

ɫɬɪɭɤɬɭɪɵ, ɤɚɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɨɛɥɚɞɚɸɬ? 

4. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɪɨɰɟɫɫɚ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ� ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɫɢɫɬɟɦ. Ʉɚɤ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɟɪɟɯɨɞ� ɨɬ� ɧɟɭɩɨɪɹɞɨɱɟɧɧɵɯ� ɫɬɪɭɤɬɭɪ� ɤ 

ɭɩɨɪɹɞɨɱɟɧɧɵɦ, ɨɬ�ɱɟɝɨ�ɡɚɜɢɫɢɬ�ɷɬɨɬ�ɩɟɪɟɯɨɞ? 

5. Ʉɚɤɢɟ� ɫɢɫɬɟɦɵ� ɦɨɠɧɨ� ɫɱɢɬɚɬɶ� ɭɩɪɚɜɥɹɟɦɵɦɢ, ɚ� ɤɚɤɢɟ – 

ɧɟɭɩɪɚɜɥɹɟɦɵɦɢ? 

6. ɉɟɪɟɱɢɫɥɢɬɟ� ɨɫɧɨɜɧɵɟ� ɭɫɥɨɜɢɹ� ɢ� ɩɪɢɧɰɢɩɵ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 

ɩɪɢɪɨɞɧɵɯ�ɫɢɫɬɟɦ. 

7. Ɉɩɪɟɞɟɥɢɬɟ� ɨɛɥɚɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɢɧɟɪɝɟɬɢɤɢ. Ʉɚɤɨɣ� ɬɢɩ 

ɨɪɝɚɧɢɡɚɰɢɢ�ɨɩɪɟɞɟɥɹɟɬ�ɪɚɡɜɢɬɢɟ�ɜɧɭɬɪɟɧɧɢɯ�ɧɟɭɫɬɨɣɱɢɜɨɫɬɟɣ�ɜ�ɫɢɫɬɟɦɟ? 

ɉɪɢɜɟɞɢɬɟ�ɩɪɢɦɟɪ�ɜɵɧɭɠɞɟɧɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ. 

8. ɑɬɨ�ɬɚɤɨɟ�ɫɚɦɨɞɟɡɨɪɝɚɧɢɡɚɰɢɹ, ɜ�ɤɚɤɢɯ�ɫɢɫɬɟɦɚɯ�ɨɧɚ�ɜɨɡɦɨɠɧɚ? 

9. ȼ� ɱɟɦ� ɡɚɤɥɸɱɚɟɬɫɹ, ɩɨ� ɦɧɟɧɢɸ� Ƚ. ɏɚɤɟɧɚ, ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɣ 

ɮɚɤɬɨɪ, ɨɩɪɟɞɟɥɹɸɳɢɣ�ɩɨɪɹɞɨɤ�ɜ�ɫɢɫɬɟɦɟ? ɇɚɡɨɜɢɬɟ�ɤɥɸɱɟɜɵɟ�ɩɨɥɨɠɟɧɢɹ 

ɫɢɧɟɪɝɟɬɢɤɢ. 

10. Ʉɚɤɢɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɢɦɟɧɹɸɬɫɹ�ɜ�ɫɢɧɟɪɝɟɬɢɤɟ? 

11. Ⱦɚɣɬɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɨɧɹɬɢɹ «ɩɚɪɚɞɢɝɦɚ». Ʉɚɤɨɜɚ� ɨɫɧɨɜɧɚɹ 

ɬɟɧɞɟɧɰɢɹ� ɪɚɡɜɢɬɢɹ� ɩɪɢɪɨɞɵ? ɇɚɡɨɜɢɬɟ� ɨɫɧɨɜɧɵɟ� ɩɪɢɧɰɢɩɵ� ɷɜɨɥɸɰɢɢ 

ɩɪɢɪɨɞɧɵɯ�ɫɢɫɬɟɦ. 

12. ɉɨɱɟɦɭ�ɢɞɟɢ�ɫɢɧɟɪɝɟɬɢɤɢ�ɧɨɫɹɬ�ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɣ�ɯɚɪɚɤɬɟɪ? 

13. ɇɚɡɨɜɢɬɟ� ɨɫɧɨɜɧɵɟ� ɩɨɥɨɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɢɟ� ɩɚɪɚɞɢɝɦɭ 

ɫɨɜɪɟɦɟɧɧɨɝɨ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. ȼ�ɱɟɦ�ɫɨɫɬɨɢɬ�ɡɚɞɚɱɚ�ɤɨɷɜɨɥɸɰɢɢ? 
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ɉɊɂɅɈɀȿɇɂȿ 

 

 

Ɍɟɦɵ�ɪɟɮɟɪɚɬɨɜ 

1. ɋɨɜɪɟɦɟɧɧɵɟ�ɨɫɧɨɜɚɧɢɹ�ɰɟɥɨɫɬɧɨɫɬɢ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. 

2. Ɉɫɧɨɜɧɵɟ�ɢɞɟɢ�ɢ�ɦɨɞɟɥɢ�ɨɩɢɫɚɧɢɹ�ɩɪɢɪɨɞɵ. 

3. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ�ɦɟɬɨɞɵ�ɢ�ɡɚɤɨɧɵ�ɜ�ɩɨɫɬɪɨɟɧɢɢ 

ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ�ɤɚɪɬɢɧɵ�ɦɢɪɚ. 

4. Ⱥɬɨɦɢɡɦ�ɢ�ɧɟɩɪɟɪɵɜɧɨɫɬɶ�ɜ�ɫɨɜɪɟɦɟɧɧɨɦ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ. 

5. Ɇɟɬɨɞɵ�ɧɚɭɱɧɨɝɨ�ɩɨɡɧɚɧɢɹ�ɩɪɢɪɨɞɵ. 

6. ɋɬɪɭɤɬɭɪɧɵɟ�ɭɪɨɜɧɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɦɚɬɟɪɢɢ. 

7. ȼɪɟɦɹ�ɩɨ�ɇɶɸɬɨɧɭ�ɢ�ɜɪɟɦɹ�ɩɨ�ɗɣɧɲɬɟɣɧɭ. ɉɪɨɛɥɟɦɚ�ɜɪɟɦɟɧɢ�ɜ 

ɫɨɜɪɟɦɟɧɧɨɣ�ɧɚɭɤɟ. 

8. Ʉɨɧɰɟɩɰɢɹ�ɟɞɢɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɜɪɟɦɟɧɢ. 

9. ɋɢɦɦɟɬɪɢɹ�ɢ�ɚɫɢɦɦɟɬɪɢɹ�ɜ�ɠɢɜɨɣ�ɢ�ɧɟɠɢɜɨɣ�ɩɪɢɪɨɞɟ. 

10. ɋɨɜɪɟɦɟɧɧɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɨ�ɫɢɦɦɟɬɪɢɢ. 

11. Ɇɚɫɫɚ�ɤɚɤ�ɟɞɢɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɢɧɟɪɬɧɨɫɬɢ�ɢ�ɝɪɚɜɢɬɚɰɢɢ. 

12. Ɍɟɨɪɢɹ�ɫɭɩɟɪɨɛɴɟɞɢɧɟɧɢɹ. ɉɨɩɵɬɤɢ�ɫɨɡɞɚɧɢɹ�ɟɞɢɧɨɣ�ɬɟɨɪɢɢ 

ɩɨɥɹ. 

13. ɋɬɚɧɞɚɪɬɧɚɹ�ɦɨɞɟɥɶ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɮɢɡɢɤɟ�ɷɥɟɦɟɧɬɚɪɧɵɯ 

ɱɚɫɬɢɰ. 

14. ɗɥɟɦɟɧɬɚɪɧɵɟ�ɱɚɫɬɢɰɵ�ɜ�ɩɨɡɧɚɧɢɢ�ɦɢɤɪɨ-, ɦɚɤɪɨ-, ɦɟɝɚɦɢɪɚ. 

15. Ʉɨɧɰɟɩɰɢɹ�ɢɡɦɟɪɟɧɢɹ�ɜ�ɤɥɚɫɫɢɱɟɫɤɨɦ�ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ. Ʉɜɚɧɬɨɜɚɹ 

ɬɟɨɪɢɹ�ɢɡɦɟɪɟɧɢɣ. 

16. ɉɪɨɛɥɟɦɵ�ɢɡɦɟɪɟɧɢɹ�ɜ�ɤɜɚɧɬɨɜɨɣ�ɦɟɯɚɧɢɤɟ. 

17. Ɉɫɨɛɟɧɧɨɫɬɢ�ɨɩɢɫɚɧɢɹ�ɩɪɢɪɨɞɵ�ɜ�ɪɚɦɤɚɯ�ɤɥɚɫɫɢɱɟɫɤɨɝɨ 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. 

18. Ɉɫɨɛɟɧɧɨɫɬɢ�ɨɩɢɫɚɧɢɹ�ɩɪɢɪɨɞɵ�ɜ�ɪɚɦɤɚɯ «ɧɟɤɥɚɫɫɢɱɟɫɤɨɝɨ» 

ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. 
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19. ȼɟɪɨɹɬɧɨɫɬɧɵɟ�ɦɟɬɨɞɵ�ɢ�ɬɟɨɪɢɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

20. Ɏɥɭɤɬɭɚɰɢɢ�ɢ�ɢɯ�ɪɨɥɶ�ɜ�ɨɩɢɫɚɧɢɢ�ɩɪɢɪɨɞɵ. 

21. Ɍɟɨɪɢɢ�ɯɚɨɫɚ�ɢ�ɩɨɪɹɞɤɚ. 

22. Ɋɨɥɶ�ɷɧɬɪɨɩɢɢ�ɜ�ɮɢɡɢɤɟ, ɯɢɦɢɢ, ɛɢɨɥɨɝɢɢ�ɢ�ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 

ɦɚɬɟɪɢɢ. 

23. ɗɧɬɪɨɩɢɹ�ɢ�ɢɧɮɨɪɦɚɰɢɹ. ɉɪɨɛɥɟɦɵ�ɢɧɮɨɪɦɚɬɢɤɢ. 

24. ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ�ɩɨɞɯɨɞ�ɤ�ɨɩɢɫɚɧɢɸ�ɫɥɨɠɧɵɯ�ɩɪɢɪɨɞɧɵɯ 

ɫɢɫɬɟɦ. 

25. ɋɢɧɟɪɝɟɬɢɱɟɫɤɢɟ�ɦɨɞɟɥɢ�ɜ�ɨɩɢɫɚɧɢɢ�ɧɟɪɚɜɧɨɜɟɫɧɵɯ�ɫɢɫɬɟɦ. 

26. Ⱦɨɫɬɢɠɟɧɢɹ�ɫɨɜɪɟɦɟɧɧɨɣ�ɯɢɦɢɢ. 

27. ȼɨɡɦɨɠɧɨɫɬɢ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɟɜɪɚɳɟɧɢɟɦ�ɯɢɦɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɨɜ, 

ɦɨɥɟɤɭɥ�ɢ�ɪɨɥɶ�ɛɢɨɯɢɦɢɢ�ɜ�ɷɬɢɯ�ɩɪɨɰɟɫɫɚɯ. 

28. ɗɜɨɥɸɰɢɹ�ɜ�ɛɢɨɥɨɝɢɢ�ɢ�ɪɨɥɶ�ɝɟɧɧɨɣ�ɢɧɠɟɧɟɪɢɢ. 

29. ɗɜɨɥɸɰɢɹ�ɧɚ�ɤɨɫɦɨɥɨɝɢɱɟɫɤɨɦ�ɭɪɨɜɧɟ: ɫɬɪɟɥɚ�ɜɪɟɦɟɧɢ. 

30. ȿɫɬɟɫɬɜɨɡɧɚɧɢɟ�ɢ�ɷɤɨɥɨɝɢɹ. 

31. Ɉɬ�ɛɢɨɫɮɟɪɵ�ɤ�ɧɨɨɫɮɟɪɟ. ɗɤɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɛɥɟɦɵ. 

32. ɋɨɜɪɟɦɟɧɧɵɟ�ɦɨɞɟɥɢ�ɪɚɡɜɢɬɢɹ�ɦɢɪɚ. 

33. ɂɞɟɢ�ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ�ɷɜɨɥɸɰɢɨɧɢɡɦɚ�ɢ�ɩɪɨɛɥɟɦɵ�ɤɨɷɜɨɥɸɰɢɢ. 

34. ȿɫɬɟɫɬɜɨɡɧɚɧɢɟ�ɤɚɤ�ɮɟɧɨɦɟɧ�ɦɢɪɨɜɨɣ�ɤɭɥɶɬɭɪɵ. 
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Ⱦɢɪɚɤ�ɉɨɥɶ�Ⱥɞɪɢɟɧ (1902í1984) 25, 24, 25, 31, 42, 46, 74 
ȿɜɤɥɢɞ (ɨɤɨɥɨ 300 ɞɨ�ɧ. ɷ.) 19 
ɀɚɛɨɬɢɧɫɤɢɣ�Ⱥɧɚɬɨɥɢɣ�Ɇɚɪɤɨɜɢɱ (1938í2008) 139 
ɂɛɧ�ɋɢɧɚ (Ⱥɜɢɰɟɧɧɚ) (980í1037) 20 
Ʉɚɧɬ�ɂɦɦɚɧɭɢɥ (1724í1804) 21 
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Ʉɚɪɧɨ�ɇɢɤɨɥá Ʌɟɨɧɚɪɞ�ɋɚɞɢ (1796í1832) 81, 107 
Ʉɟɩɥɟɪ�ɂɨɝɚɧɧ (1546í1601) 21, 23 
Ʉɥɚɭɡɢɭɫ�Ɋɭɞɨɥɶɮ�ɘɥɢɭɫ (1822í1888) 81, 83, 108, 129 
Ʉɨɩɟɪɧɢɤ�ɇɢɤɨɥɚɣ (1473í1543) 21, 23 
Ʉɨɪɚɧɚ�ɏɚɪ�Ƚɨɛɢɧɞ (ɪ. 1922) 23 
Ʉɪɢɤ�Ɏɪɟɧɫɢɫ�ɏɚɪɪɢ (1916–2004) 23 
Ʉɭɥɨɧ�ɒɚɪɥɶ�Ɉɝɸɫɬɟɧ (1736–1806) 83 
Ʉɸɜɶɟ�ɀɨɪɠ (1769í1832) 22, 77, 102 
Ʌɚɜɭɚɡɶɟ (ɞɟ�Ʌɚɜɭɚɡɶɟ) Ⱥɧɬɭɚɧ�Ʌɨɪɚɧ (1743í1794) 85 
Ʌɚɝɪɚɧɠ�ɀɨɡɟɮ�Ʌɭɢ (1736í1813) 51, 40 
Ʌɚɣɟɥɶ�ɑɚɪɥɡ (1797í1875) 22 
Ʌɟɜɤɢɩɩ (ɨɤɨɥɨ 513 ɞɨ�ɧ. ɷ.) 19 
Ʌɟɣɛɧɢɰ�Ƚɨɬɮɪɢɞ�ȼɢɥɶɝɟɥɶɦ (1646–1716) 86 
Ʌɟɧɰ�ɗɦɢɥɢɣ�ɏɪɢɫɬɢɚɧɨɜɢɱ (1804í1865) 66 
Ʌɨɦɨɧɨɫɨɜ�Ɇɢɯɚɢɥ�ȼɚɫɢɥɶɟɜɢɱ (1711í1765) 86 
Ʌɨɪɟɧɰ�ɏɟɧɞɪɢɤ�Ⱥɧɬɨɧ (1853í1928) 24, 64, 71, 95 
Ʌɨɪɟɧɰ�ɗɞɜɚɪɞ�ɇɨɪɬɨɧ (1917í2008) 140 
Ʌɸɞɟɪɫ�Ƚɟɪɯɚɪɬ (ɪ. 1920) 80 
Ɇɚɣɟɪ�ɘɥɢɭɫ�Ɋɨɛɟɪɬ (1814í1878) 22, 66, 86, 107 
Ɇɚɤɫɜɟɥɥ�Ⱦɠɟɣɦɫ�Ʉɥɟɪɤ (1831í1879) 22, 24, 47, 71 
Ɇɚɧɞɟɥɶɛɪɨɬ�Ȼɟɧɭɚ (ɪ. 1924) 141 
Ɇɨɢɫɟɟɜ�ɇɢɤɢɬɚ�ɇɢɤɨɥɚɟɜɢɱ (1917í2000) 119, 120, 159 
ɇɚɜɶɟ�Ⱥɧɪɢ (1785–1836) 120 
ɇɺɬɟɪ�ɗɦɦɢ (1882í1935) 89, 100, 76 
ɇɢɪɟɧɛɟɪɝ�Ɇɚɪɲɚɥɥ�ɍɨɪɪɟɧ (ɪ. 1927) 23 
ɇɶɸɬɨɧ�ɂɫɚɚɤ (1642í1727) 21, 23, 33, 43, 51, 71, 75 
Ɉɜɱɢɧɧɢɤɨɜ�ɇɢɤɨɥɚɣ�Ɏɟɞɨɪɨɜɢɱ (ɪ. 1915) 88 
Ɉɧɫɚɝɟɪ�Ʌɚɪɫ (1903í1976) 123 
ɉɚɭɥɢ�ȼɨɥɶɮɝɚɧɝ (1900í1958) 80, 98 
ɉɟɧɡɢɚɫ�Ⱥɪɧɨ�Ⱥɥɚɧ (ɪ. 1933) 46 
ɉɢɮɚɝɨɪ�ɋɚɦɨɫɫɤɢɣ (576í496 ɞɨ�ɧ. ɷ.) 19 
ɉɥɚɧɤ�Ɇɚɤɫ�Ʉɚɪɥ (1858í1947) 22, 25, 55, 70 
ɉɪɢɝɨɠɢɧ�ɂɥɶɹ�Ɋɨɦɚɧɨɜɢɱ (1917í2003) 123, 127, 136, 150, 152 
ɉɬɨɥɟɦɟɣ (90–168) 20 
ɉɭɚɧɤɚɪɟ�Ⱥɧɪɢ�ɀɸɥɶ (1854í1912) 13, 129 
Ɋɟɡɟɪɮɨɪɞ�ɗɪɧɟɫɬ (1871í1937) 22 
ɋɚɜɚɪ�Ɏɟɥɢɤɫ (1791–1841) 83 
ɋɚɥɚɦ�Ⱥɛɞɭɫ (1926í1996) 66 
ɋɦɨɥɭɯɨɜɫɤɢɣ�Ɇɚɪɢɚɧ (1872í1917) 117 
ɋɨɪɨɤɢɧ�ɉɢɬɢɪɢɦ�Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ (1889í1968) 9 
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ɋɬɨɤɫ�Ⱦɠɨɪɞɠ�Ƚɚɛɪɢɟɥɶ (1819–1903) 120 
Ɍɨɦɫɨɧ�Ⱦɠɨɡɟɮ�Ⱦɠɨɧ (1856í1940) 22 
Ɍɨɦɫɨɧ (ɥɨɪɞ�Ʉɟɥɶɜɢɧ) ɍɢɥɶɹɦ (1824í1907) 81, 108 
Ɍɶɸɪɢɧɝ�Ⱥɥɚɧ�Ɇɚɬɢɫɨɧ (1912í1954) 135, 149 
ɍɥɭɝɛɟɤ�Ɇɭɯɚɦɦɟɞ�Ɍɚɪɚɝɚɣ (1394í1449) 20 
ɍɨɬɫɨɧ�Ⱦɠɟɣɦɫ�Ⱦɶɸɢ (ɪ. 1928) 23 
Ɏɚɥɟɫ�Ɇɢɥɟɬɫɤɢɣ (625í547 ɞɨ�ɧ. ɷ) 19 
Ɏɚɪɚɞɟɣ�Ɇɚɣɤɥ (1791í1867) 22, 24, 83 
Ɏɟɣɧɦɚɧ�Ɋɢɱɚɪɞ�Ɏɢɥɥɢɩɫ (1918í1988) 55 
Ɏɟɪɦɢ�ɗɧɪɢɤɨ (1901í1954) 63, 74 
Ɏɪɢɞɦɚɧ�Ⱥɥɟɤɫɚɧɞɪ�Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ (1888í1925) 23, 44 
ɏɚɛɛɥ�ɗɞɜɢɧ�ɉɚɭɷɥɥ (1889í1953) 45 
ɏɚɤɟɧ�Ƚɟɪɦɚɧ (ɪ. 1927) 153, 154, 157 
ɏɢɝɝɫ�ɉɢɬɟɪ (ɪ. 1929) 67 
ɏɨɪɟɡɦɢ (ɚɥɶ�ɏɨɪɟɡɦɢ) Ɇɭɯɚɦɦɟɞ�Ȼɟɧ�Ɇɭɫɫɚ (784í850) 20 
ɑɟɞɜɢɤ�Ⱦɠɟɣɦɫ (1891í1974) 23 
ɒɜɚɧɧ�Ɍɟɨɞɨɪ (1810í1882) 22 
ɒɜɚɪɰ�Ⱦɠɨɧ (ɪ. 1941) 70 
ɒɥɟɣɞɟɧ�Ɇɚɬɬɢɚɫ�əɤɨɛ (1804í1881) 22 
ɒɪɺɞɢɧɝɟɪ�ɗɪɜɢɧ (1887í1961) 23, 25, 52 
ɗɞɞɢɧɝɬɨɧ�Ⱥɪɬɭɪ�ɋɬɷɧɥɢ (1882í1944) 127 
ɗɣɧɲɬɟɣɧ�Ⱥɥɶɛɟɪɬ (1879í1955) 21, 22, 23, 24, 43, 54, 69, 71, 87, 95, 117, 
128 
ɗɩɢɤɭɪ (341í270 ɞɨ�ɧ. ɷ.) 19 
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ɉɊȿȾɆȿɌɇɕɃ�ɍɄȺɁȺɌȿɅɖ 

 

Ⱥɛɫɬɪɚɝɢɪɨɜɚɧɢɟ  17 

Ⱥɞɪɨɧɵ  36, 57 

Ⱥɤɫɢɨɦɚɬɢɡɚɰɢɹ  16 

Ⱥɤɬ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɷɥɟɤɬɪɨɧɨɜ  56 

Ⱥɤɬɢɜɧɨɫɬɶ�ɮɢɡɢɤɨ�ɯɢɦɢ- 

ɱɟɫɤɚɹ  129 

Ⱥɧɚɥɢɡ  17 

Ⱥɧɚɥɨɝɢɹ  17 

Ⱥɧɧɢɝɢɥɹɰɢɹ�ɩɚɪɵ ɟ - �  ɟ+  56 

Ⱥɧɫɚɦɛɥɶ�Ƚɢɛɛɫɚ�ɤɚɧɨɧɢ- 

ɱɟɫɤɢɣ  114, 117 

- - - ɛɨɥɶɲɨɣ  115 

- ɬɪɚɟɤɬɨɪɢɣ  127 

Ⱥɪɨɦɚɬɵ�ɤɜɚɪɤɨɜɵɟ  35 

Ⱥɫɢɦɦɟɬɪɢɹ  74, 99, 109 

Ⱥɬɬɪɚɤɬɨɪ  137 

- «ɫɬɪɚɧɧɵɣ» 136 

Ȼɚɪɢɨɧɵ  34, 35, 36 

Ȼɟɫɩɨɪɹɞɨɤ  131 

Ȼɢɮɭɪɤɚɰɢɹ  139 

Ȼɨɡɨɧɵ  35 

- ɜɟɤɬɨɪɧɵɟ  38, 66 

ȼɚɤɭɭɦ�ɚɛɫɨɥɸɬɧɵɣ  31 

- ɮɢɡɢɱɟɫɤɢɣ (ɩɨ�Ⱦɢɪɚɤɭ)  31, 33 

ȼɟɪɨɹɬɧɨɫɬɶ�ɬɟɪɦɨɞɢɧɚ- 

ɦɢɱɟɫɤɚɹ  110 

ȼɟɫ�ɦɚɤɪɨɫɨɫɬɨɹɧɢɹ�ɫɬɚɬɢɫɬɢ-

ɱɟɫɤɢɣ  110 

ȼɟɳɟɫɬɜɨ  29 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ  50 

- ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ  30, 46, 57, 69 

- ɫɢɥɶɧɨɟ 30, 46, 57 

- ɫɥɚɛɨɟ  57, 62 

- ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ  30, 46, 57 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɮɭɧɞɚɦɟɧ-

ɬɚɥɶɧɵɟ  50 

ȼɢɯɪɢ�Ȼɟɧɚɪɚ  134 

Ƚɚɥɚɤɬɢɤɚ  44 

- ɧɟɩɪɚɜɢɥɶɧɚɹ  45 

- ɫɩɢɪɚɥɶɧɚɹ 45 

- ɷɥɥɢɩɬɢɱɟɫɤɚɹ  45 

Ƚɚɦɢɥɶɬɨɧɢɚɧ  52 

Ƚɢɩɟɪɨɧɵ  36 

Ƚɢɩɨɬɟɡɚ�Ʉɚɧɬɚ�ɤɨɫɦɨɝɨɧɢ- 

ɱɟɫɤɚɹ  21  

Ƚɢɩɨɬɟɡɵ�ɧɚɭɱɧɵɟ  14 

Ƚɥɸɨɧɵ  35, 36, 38, 57, 61 

Ƚɪɚɜɢɬɨɧɵ  38, 57, 70 

Ƚɪɭɩɩɚ�ɫɢɦɦɟɬɪɢɢ  75 

- - ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ  75, 76 

- - ɬɨɱɟɱɧɚɹ  75 

Ⱦɜɢɠɟɧɢɟ  50 

Ⱦɟɞɭɤɰɢɹ  17 
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Ⱦɟɣɫɬɜɢɟ  52 

Ⱦɢɚɝɪɚɦɦɵ�ɮɟɣɧɦɚɧɨɜɫɤɢɟ  55 

Ⱦɢɚɥɟɤɬɢɤɚ  19 

Ⱦɢɫɩɟɪɫɢɹ  116 

Ⱦɭɚɥɢɡɦ�ɦɚɬɟɪɢɢ�ɤɨɪɩɭɫɤɭɥɹɪɧɨ-

ɜɨɥɧɨɜɨɣ  25 

Ⱦɵɪɚ�ɱɟɪɧɚɹ  44 

ȿɫɬɟɫɬɜɨɡɧɚɧɢɟ  8, 10 

- ɷɜɨɥɸɰɢɨɧɧɨɟ  126 

Ɂɚɤɨɧ  82 

- ɞɢɧɚɦɢɱɟɫɤɢɣ  82 

- ɪɚɫɲɢɪɟɧɢɹ�ȼɫɟɥɟɧɧɨɣ 45 

- ɫɨɯɪɚɧɟɧɢɹ�ɚɪɨɦɚɬɚ  88 

- - ɡɚɪɹɞɚ�ɛɚɪɢɨɧɧɨɝɨ  88 

- - - ɥɟɩɬɨɧɧɨɝɨ  88 

- - - ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ  85, 88 

- - ɢɡɨɬɨɩɢɱɟɫɤɨɝɨ�ɫɩɢɧɚ  88 

- - ɢɦɩɭɥɶɫɚ  85, 90, 120 

- - ɦɚɫɫɵ  119 

- - ɦɨɦɟɧɬɚ�ɢɦɩɭɥɶɫɚ  85, 90 

- - ɷɧɟɪɝɢɢ  85, 90, 120 

- ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ  82 

Ɂɚɤɨɧɵ�ɧɚɭɤɢ  14 

- ɨɛɳɢɟ (ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ)  84 

- ɫɨɯɪɚɧɟɧɢɹ  84 

- ɱɚɫɬɧɵɟ  84 

Ɂɚɪɹɞ  50, 81 

- ɛɚɪɢɨɧɧɵɣ  35, 57, 61 

- ɥɟɩɬɨɧɧɵɣ  35, 57 

- ɷɥɟɤɬɪɢɱɟɫɤɢɣ  35, 57 

ɂɡɥɭɱɟɧɢɟ�ɪɟɥɢɤɬɨɜɨɟ  46 

- ɪɟɧɬɝɟɧɨɜɫɤɨɟ  56 

ɂɡɨɬɪɨɩɧɨɫɬɶ�ɩɪɨɫɬɪɚɧɫɬɜɚ  79 

ɂɧɜɚɪɢɚɧɬɧɨɫɬɶ  74 

- ɢɡɨɬɨɩɢɱɟɫɤɚɹ  81 

ɂɧɜɟɪɫɢɹ�ɤɨɦɛɢɧɢɪɨ- 

ɜɚɧɧɚɹ (ɋɊ)  80 

- ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ  79 

ɂɧɞɭɤɰɢɹ  17 

ɂɫɤɭɫɫɬɜɨ 9 

Ʉɚɪɤɚɫ�ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɣ 

ɤɚɪɬɢɧɵ�ɦɢɪɚ�ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ  8 

Ʉɚɪɬɢɧɚ�ɦɢɪɚ�ɤɜɚɧɬɨɜɨ�ɩɨɥɟɜɚɹ  25 

- - ɦɟɯɚɧɢɫɬɢɱɟɫɤɚɹ  23 

- - ɧɚɭɱɧɚɹ  14 

- - ɮɢɡɢɱɟɫɤɚɹ  23 

- - ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ  24 

- ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɚɹ  97 

- ɷɧɟɪɝɟɬɢɱɟɫɤɢ�ɢɦɩɭɥɶɫɧɚɹ  97 

Ʉɚɬɟɝɨɪɢɢ�ɧɚɭɤɢ  14 

Ʉɜɚɧɬ�ɵ) ɞɟɣɫɬɜɢɹ�ɩɨɥɹ�ɟɣ)  29, 36, 

38 

Ʉɜɚɪɤɢ  36 

Ʉɨɥɟɛɚɧɢɹ�ɧɭɥɟɜɵɟ  34 

Ʉɨɥɟɱɤɢ (ɫɭɩɟɪɫɬɪɭɧɵ)  71 

Ʉɨɧɫɬɚɧɬɚ�ɫɜɹɡɢ  57 

Ʉɨɧɰɟɩɰɢɢ�ɧɚɭɱɧɵɟ  14 
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Ʉɨɧɰɟɩɰɢɹ�ɚɛɫɨɥɸɬɧɵɯ�ɩɪɨɫɬ-

ɪɚɧɫɬɜɚ�ɢ�ɜɪɟɦɟɧɢ  24 

- ɪɟɥɹɰɢɨɧɧɵɯ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɢ 

ɜɪɟɦɟɧɢ  25 

- ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ�ɜ�ɯɚɨɫɟ  147 

Ʉɨɪɪɟɥɹɰɢɢ  117, 147 

Ʉɪɭɲɟɧɢɟ�ɦɟɯɚɧɢɰɢɡɦɚ  22 

Ʉɭɥɶɬɭɪɚ  9, 13 

- ɝɭɦɚɧɢɬɚɪɧɚɹ  9, 12 

- ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɚɹ  9, 12 

- ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɚɹ  12 

Ʌɚɝɪɚɧɠɢɚɧ  53 

Ʌɟɩɬɨɧɵ  34, 35, 57 

Ɇɚɤɪɨɦɢɪ  42, 48 

Ɇɚɤɪɨɫɢɫɬɟɦɚ  104 

Ɇɚɤɪɨɫɨɫɬɨɹɧɢɟ  109 

Ɇɚɫɫɚ�ɉɥɚɧɤɚ  70 

Ɇɚɬɟɪɢɚɥɢɡɦ  19 

Ɇɚɬɟɪɢɹ�ɞɢɮɮɭɡɧɚɹ  44 

Ɇɚɬɪɢɰɚ�ɪɚɫɫɟɹɧɢɹ  54 

Ɇɟɝɚɦɢɪ  42, 44, 48 

Ɇɟɡɨɧɵ  34, 35, 36 

Ɇɟɬɚɝɚɥɚɤɬɢɤɚ  44 

Ɇɟɬɨɞ�ɜɚɪɢɚɰɢɣ  100 

- ɝɢɩɨɬɟɬɢɤɨ�ɞɟɞɭɤɬɢɜɧɵɣ 16 

- ɞɢɚɥɟɤɬɢɱɟɫɤɢɣ  17 

- ɢɧɬɟɪɩɨɥɹɰɢɢ  16 

- ɢɫɬɨɪɢɱɟɫɤɢɣ  17 

- ɥɨɝɢɱɟɫɤɢɣ  17 

- ɦɟɬɚɮɢɡɢɱɟɫɤɢɣ  17 

- ɨɩɟɪɚɰɢɨɧɧɵɣ  15 

- ɫɬɪɭɤɬɭɪɧɨɝɨ�ɚɧɚɥɢɡɚ  18 

- ɬɟɨɪɢɢ�ɜɨɡɦɭɳɟɧɢɣ  55 

- ɷɤɫɬɪɚɩɨɥɹɰɢɢ  16 

Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɛɳɟ- 

ɧɚɭɱɧɵɟ  17 

- - ɬɟɨɪɟɬɢɱɟɫɤɢɟ  16 

- - ɷɦɩɢɪɢɱɟɫɤɢɟ  16 
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