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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ "ɑɂɋɅȿɇɇɈȿ Ɋȿɒȿɇɂȿ 

ɁȺȾȺɑɂ ȾɂɊɂɏɅȿ ȾɅə ɍɊȺȼɇȿɇɂə ɉɍȺɋɋɈɇȺ" ɫɨɞɟɪɠɢɬ 25 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 32 ɮɨɪɦɭɥɵ, 5 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 12 ɪɢɫɭɧɤɨɜ 

ɢ 1 ɬɚɛɥɢɰɭ. 

ɆȿɌɈȾ ɄɈɇȿɑɇɕɏ ɗɅȿɆȿɇɌɈȼ, ȼɕɑɂɋɅɂɌȿɅɖɇɕɃ ɍɁȿɅ, 

ɌɊɂȺɇȽɍɅəɐɂə, ɍɋɅɈȼɂȿ ȾȿɅɈɇȿ, ɍɊȺȼɇȿɇɂȿ ɉɍȺɋɋɈɇȺ, 

ȽɊȺɇɂɑɇɕȿ ɍɋɅɈȼɂə ɇȿɃɆȺɇȺ, ȼȿɄɌɈɊɇɈȿ ɉɊɈɂɁȼȿȾȿɇɂȿ, 

ɊȿȽɍɅəɊɇȺə ɋȿɌɄȺ, ɆɂɇɂɆɂɁɂɊɍɘɓɂɃ ɎɍɇɄɐɂɈɇȺɅ, ɐȿɇɌɊ 

ɆȺɋɋ, ɅȿȼȺə ɂ ɉɊȺȼȺə ɈɊɂȿɇɌȺɐɂɂ ɋɂɋɌȿɆ ɄɈɈɊȾɂɇȺɌ. 

ɐɟɥɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ – ɪɟɚɥɢɡɨɜɚɬɶ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ 

ɫɬɚɰɢɨɧɚɪɧɨɣ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɭɪɚɜɧɟɧɢɹ ɉɭɚɫɫɨɧɚ ɫ ɝɪɚɧɢɱɧɵɦɢ 

ɭɫɥɨɜɢɹɦɢ Ⱦɢɪɢɯɥɟ ɞɥɹ ɞɜɭɦɟɪɧɵɯ ɨɛɥɚɫɬɟɣ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɦɟɬɨɞɵ 

ɬɪɢɚɧɝɭɥɹɰɢɢ, ɦɟɬɨɞɵ ɪɚɫɫɬɚɧɨɜɤɢ ɬɨɱɟɤ ɧɚ ɨɛɥɚɫɬɢ, ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ 

ɞɥɹ ɬɪɢɚɧɝɭɥɹɰɢɢ ɨɛɥɚɫɬɢ, ɩɪɨɜɟɞɟɧɵ ɪɚɫɱёɬɵ ɡɚɞɚɱɢ ɨ ɬɟɩɥɨɜɨɦ ɪɚɜɧɨɜɟɫɢɢ, 

ɭɫɬɚɧɨɜɥɟɧ ɩɨɪɹɞɨɤ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɧɚ ɬɟɫɬɨɜɨɣ ɡɚɞɚɱɟ ɨ ɤɪɭɱɟɧɢɢ 

ɫɬɟɪɠɧɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɢɡɜɟɫɬɧɵɦ ɬɨɱɧɵɦ ɪɟɲɟɧɢɟɦ. 
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ʑʑʔʓʔʜʗʔ 

ɇɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɟɛɟ ɧɚɭɤɭ ɛɟɡ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɋɚɛɨɬɚ ɫ ɦɨɞɟɥɹɦɢ ɨɛɴɟɤɬɚ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ 

ɢ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ ɢɫɫɥɟɞɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɢ ɩɨɜɟɞɟɧɢɟ ɨɛɴɟɤɬɚ ɜ ɥɸɛɵɯ 

ɜɨɡɦɨɠɧɵɯ ɫɢɬɭɚɰɢɹɯ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ 

ɦɨɞɟɥɹɦɢ ɩɨɡɜɨɥɹɸɬ ɩɨɞɪɨɛɧɨ ɢ ɝɥɭɛɨɤɨ ɢɡɭɱɚɬɶ ɨɛɴɟɤɬɵ ɜ ɞɨɫɬɚɬɨɱɧɨɣ 

ɩɨɥɧɨɬɟ. Ɉɫɨɛɟɧɧɨ ɷɬɨɦɭ ɪɚɡɜɢɬɢɸ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɢ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɬɟɩɥɨɜɨɟ ɩɨɥɟ, 

ɩɟɪɟɧɨɫ ɬɟɩɥɚ ɨɬ ɨɞɧɢɯ ɭɱɚɫɬɤɨɜ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɤ ɞɪɭɝɢɦ. Ɍɟɩɥɨɜɨɟ ɩɨɥɟ ɜ 

ɧɟɤɨɬɨɪɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 

ɬɟɥɭ, ɬ.ɟ. ɮɭɧɤɰɢɟɣ T = T(t, x, y, z), ɝɞɟ (x, y, z) – ɞɟɤɚɪɬɨɜɵ ɤɨɨɪɞɢɧɚɬɵ. ȼ 

ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɧɚɩɪɚɜɥɟɧ ɢɡ ɨɛɥɚɫɬɢ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ ɨɛɥɚɫɬɶ ɫ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ. ȼ ɪɚɛɨɬɟ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɥɭɱɚɣ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɬɟɩɥɨɜɵɯ ɩɨɥɟɣ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɟɬɫɹ 

ɫɬɚɰɢɨɧɚɪɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. 

Ɍɨɱɧɨɟ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɭɞɚɟɬɫɹ ɩɨɥɭɱɢɬɶ ɬɨɥɶɤɨ 

ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 

ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɛɟɝɚɬɶ ɤ ɱɢɫɥɟɧɧɵɦ 

ɦɟɬɨɞɚɦ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɶɲɟɟ ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɢɥ ɦɟɬɨɞ ɫɟɬɨɤ, 

ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɜɵɱɢɫɥɟɧɢɢ ɢɫɤɨɦɨɣ ɮɭɧɤɰɢɢ ɧɚ ɦɧɨɠɟɫɬɜɟ ɭɡɥɨɜ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɤɢ. ɋɭɳɟɫɬɜɭɟɬ ɞɜɟ ɨɫɧɨɜɧɵɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɦɟɬɨɞɚ ɫɟɬɨɤ: 

ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɪɚɡɧɨɫɬɟɣ ɢ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ɇɟɬɨɞ ɤɨɧɟɱɧɵɯ 

ɪɚɡɧɨɫɬɟɣ ɛɨɥɟɟ ɩɪɨɫɬ ɜ ɪɟɚɥɢɡɚɰɢɢ, ɨɞɧɚɤɨ ɩɪɢɦɟɧɢɦ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɨɛɥɚɫɬɟɣ 

ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. Ɇɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɛɨɥɟɟ ɫɥɨɠɟɧ, ɨɞɧɚɤɨ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɨɛɥɚɫɬɟɣ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ. 

Ɇɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɆɄɗ) ɫɬɚɥ ɨɫɧɨɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ 

ɛɨɥɶɲɢɧɫɬɜɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɦɨɞɟɥɹɦɢ ɜ ɜɢɞɟ 
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ɤɪɚɟɜɵɯ ɢ ɧɚɱɚɥɶɧɨ-ɤɪɚɟɜɵɯ ɡɚɞɚɱ ɞɥɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ 

ɱɚɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɟɚɥɢɡɨɜɚɬɶ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɣ 

ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɭɪɚɜɧɟɧɢɹ ɉɭɚɫɫɨɧɚ ɫ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ Ⱦɢɪɢɯɥɟ 

ɞɥɹ ɞɜɭɦɟɪɧɵɯ ɨɛɥɚɫɬɟɣ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ 

ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞуюɳɢɟ ɡɚɞɚɱɢ. 

1. Ɉɫɭɳɟɫɬɜɢɬɶ ɬɪɢɚɧɝɭɥɹɰɢɸ Ⱦɟɥɨɧɟ ɞɥɹ ɞɜɭɦɟɪɧɵɯ ɨɛɥɚɫɬɟɣ 

ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ; 

2. Ɋɟɚɥɢɡɨɜɚɬɶ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɭɪɚɜɧɟɧɢɹ ɉɭɚɫɫɨɧɚ ɫ 

ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ Ⱦɢɪɢɯɥɟ ɧɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɤɟ; 

3. ɉɪɨɜɟɫɬɢ ɪɚɫɱёɬɵ ɞɥɹ ɡɚɞɚɱɢ ɨ ɬɟɩɥɨɜɨɦ ɪɚɜɧɨɜɟɫɢɢ ɢ ɤɪɭɱɟɧɢɢ 

ɫɬɟɪɠɧɹ; 

4. ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɫɯɨɞɢɦɨɫɬɢ ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ 

ɦɟɬɨɞɚ. 

Ɋɟɲɚɟɦɚɹ ɡɚɞɚɱɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɚ ɤɚɤ ɭɩɪɨɳёɧɧɚɹ ɦɨɞɟɥɶ ɫɯɟɦɵ 

ɨɬɨɩɥɟɧɢɹ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ 

ɞɜɭɦɟɪɧɵɯ ɜɵɩɭɤɥɵɯ ɨɛɥɚɫɬɹɯ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɬɨɱɤɚɦɢ. 
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