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ɈɌЗЫȼ 

ɨɮɢɰɢɚɥɶɧɨɝɨ ɨɩɩɨɧɟɧɬɚ ɧɚ ɞɢɫɫɟɪɬɚɰɢɸ Ȼɟɥɚɧɚ ɋɟɪɝɟɹ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɚ 
«ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɢɧɚɦɢɤɢ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ ɧɟɨɞɧɨɪɨɞɧɵɯ 
ɬɭɪɛɭɥɟɧɬɧɵɯ ɬɟɱɟɧɢɹɯ», ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱёɧɨɣ ɫɬɟɩɟɧɢ 

ɤɚɧɞɢɞɚɬɚ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 01.04.02 – 

«Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɮɢɡɢɤɚ» 

 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɫ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶɸ ɩɪɢɜɥɟɤɚɟɬ ɜ 
ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜɨ ɜɫёɦ ɦɢɪɟ ɜɜɢɞɭ 
ɨɝɪɨɦɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɜɚɠɧɨɫɬɢ ɷɬɨɣ ɡɚɞɚɱɢ ɞɥɹ ɪɹɞɚ ɩɪɨɛɥɟɦ ɤɨɫɦɨɥɨɝɢɢ, 
ɦɟɬɟɨɪɨɥɨɝɢɢ, ɷɧɟɪɝɟɬɢɤɢ, ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɦɟɞɢɰɢɧɵ ɢ ɬ.ɞ. 
Ɉɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ ɢɧɬɟɪɟɫɧɵɯ ɢ ɫɥɨɠɧɵɯ ɹɜɥɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ 
ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɨɬɨɤɚɯ ɫɨ ɜɡɜɟɲɟɧɧɵɦɢ ɢɧɟɪɰɢɨɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɹɜɥɹɟɬɫɹ 
ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɱɚɫɬɢɰ ɜ ɨɞɧɨɪɨɞɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɢ ɚɤɤɭɦɭɥɹɰɢɹ ɱɚɫɬɢɰ ɜ 
ɩɪɢɫɬɟɧɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɭɪɛɨɮɨɪɟɡɨɦ ɱɚɫɬɢɰ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɢ ɤɨɨɪɞɢɧɚɬ ɱɚɫɬɢɰ ɞɥɹ 

ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɜ ɨɞɧɨɪɨɞɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɢ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɩɪɢɫɬɟɧɧɨɣ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɞɥɹ ɚɤɤɭɦɭɥɹɰɢɢ. ȼɜɢɞɭ ɬɪɭɞɨёɦɤɨɫɬɢ ɩɪɹɦɨɝɨ ɱɢɫɥɟɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɫɨ ɜɡɜɟɲɟɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ 
ɪɟɲɟɧɢɢ ɷɬɨɣ ɡɚɞɚɱɢ ɢɝɪɚɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɨɳɧɵɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɬɟɨɪɢɢ 
ɦɚɪɤɨɜɫɤɢɯ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɦɚ ɞɢɫɫɟɪɬɚɰɢɢ ɋ.Ⱥ.Ȼɟɥɚɧɚ, ɩɨɫɜɹɳёɧɧɚɹ 
ɪɚɡɪɚɛɨɬɤɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɞɢɧɚɦɢɤɢ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ 
ɧɟɨɞɧɨɪɨɞɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ, ɛɟɡɭɫɥɨɜɧɨ, ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ 
ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɩɪɚɤɬɢɤɢ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɱɟɬɵɪёɯ ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ (ɨɫɧɨɜɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ), ɫɩɢɫɤɚ ɩɭɛɥɢɤɚɰɢɣ ɚɜɬɨɪɚ ɩɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ ɢ 
ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ ɢɡ 72 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ɉɛɴɟɦ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɟɬ 82 

ɫɬɪɚɧɢɰɵ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɞɚёɬɫɹ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɬɟɦɟ 
ɞɢɫɫɟɪɬɚɰɢɢ. Ɉɛɡɨɪ ɨɬɪɚɠɚɟɬ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɞɢɧɚɦɢɤɢ ɱɚɫɬɢɰ ɜ ɧɟɨɞɧɨɪɨɞɧɵɯ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɨɬɨɤɚɯ. Ʉɪɚɬɤɨ ɢɡɥɚɝɚɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɢ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ 
ɜɹɡɤɨɦ ɩɨɞɫɥɨɟ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɬɟɱɟɧɢɹ. Ɉɬɦɟɬɢɦ ɜ ɤɚɱɟɫɬɜɟ ɡаɦɟɱаɧɢя №1, 

ɱɬɨ ɚɜɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ ɬɟɪɦɢɧ «ɜɹɡɤɢɣ ɩɨɝɪɚɧɢɱɧɵɣ 
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ɫɥɨɣ», ɯɨɬɹ ɛɨɥɟɟ ɨɛɳɟɩɪɢɧɹɬɵɦ ɢ ɤɨɪɪɟɤɬɧɵɦ ɧɚɡɜɚɧɢɟɦ ɹɜɥɹɟɬɫɹ «ɜɹɡɤɢɣ 
ɩɨɞɫɥɨɣ» (Ʌ.Ⱦ.Ʌɚɧɞɚɭ, ȿ.Ɇ.Ʌɢɮɲɢɰ, Ƚɢɞɪɨɞɢɧɚɦɢɤɚ. Ɇ.: ɇɚɭɤɚ, 1986), 
ɩɨɫɤɨɥɶɤɭ ɜɹɡɤɢɣ ɩɨɞɫɥɨɣ ɦɨɠɟɬ ɛɵɬɶ, ɧɚɩɪɢɦɟɪ, ɱɚɫɬɶɸ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ, 

ɟɫɥɢ ɨɧ ɬɭɪɛɭɥɟɧɬɧɵɣ. ȼ ɩ.1.1 ɞɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɬɭɪɛɭɥɟɧɬɧɨɦ 
ɬɟɱɟɧɢɢ ɜ ɜɹɡɤɨɦ ɩɨɞɫɥɨɟ. ȼ ɩ.1.2 ɩɪɢɜɨɞɹɬɫɹ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ 
ɩɪɢɛɥɢɠɟɧɢɢ ɬɨɱɟɱɧɵɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɰɟɧɬɪɭ ɦɚɫɫ ɱɚɫɬɢɰ ɢ 
ɞɨɩɭɳɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɷɬɚ ɦɨɞɟɥɶ ɨɫɧɨɜɚɧɚ. ȼ ɩ.1.3 ɤɪɚɬɤɨ ɨɩɢɫɚɧɚ 

ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɟɪɟɧɨɫɚ ɩɚɫɫɢɜɧɨɝɨ ɫɤɚɥɹɪɚ ɜ ɜɹɡɤɨɦ 
ɩɨɞɫɥɨɟ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɭɪɚɜɧɟɧɢɢ Ɏɨɤɤɟɪɚ-ɉɥɚɧɤɚ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɫɤɚɥɹɪɚ, ɩɨɞɱёɪɤɢɜɚɟɬɫɹ, ɱɬɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ 
ɫɤɚɥɹɪɚ ɫ ɚɞɢɚɛɚɬɢɱɟɫɤɢɦɢ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɹɜɥɹɟɬɫɹ ɨɞɧɨɪɨɞɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ. ɋ ɩɭɧɤɬɚ 1.4 ɧɚɱɢɧɚɟɬɫɹ ɢɡɥɨɠɟɧɢɟ ɭɠɟ 
ɫɨɛɫɬɜɟɧɧɨ ɩɨɥɭɱɟɧɧɵɯ ɚɜɬɨɪɨɦ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɩɨɦɨɳɶɸ ɪɚɡɜɢɬɵɯ ɢɦ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɞɢɧɚɦɢɤɢ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ ɧɟɨɞɧɨɪɨɞɧɨɣ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ. 

ɉɟɪɜɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɬɚɤɨɝɨ ɪɨɞɚ ɜɨɫɯɨɞɹɬ ɟɳё ɤ ɢɡɜɟɫɬɧɨɣ 
ɦɨɞɟɥɢ Ʉɪɚɣɱɧɚɧɚ ɩɟɪɟɧɨɫɚ ɩɚɫɫɢɜɧɨɝɨ ɫɤɚɥɹɪɚ, ɜ ɤɨɬɨɪɨɣ ɬɭɪɛɭɥɟɧɬɧɵɟ 
ɮɥɭɤɬɭɚɰɢɢ ɫɤɨɪɨɫɬɢ ɧɟɫɭɳɟɣ ɫɪɟɞɵ ɩɪɟɞɫɬɚɜɥɹɥɢɫɶ ɜ ɜɢɞɟ ɝɚɭɫɫɨɜɚ ɛɟɥɨɝɨ 
ɲɭɦɚ. Ɉɞɧɚɤɨ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɹɜɥɟɧɢɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢ ɚɤɤɭɦɭɥɹɰɢɢ ɧɚɢɛɨɥɟɟ ɹɪɤɨ ɜɵɪɚɠɟɧɵ ɩɪɢ 
ɜɪɟɦɟɧɚɯ ɪɟɥɚɤɫɚɰɢɢ ɱɚɫɬɢɰ, ɫɨɩɨɫɬɚɜɢɦɵɯ ɫ ɯɚɪɚɤɬɟɪɧɵɦ ɦɚɫɲɬɚɛɨɦ 
ɜɪɟɦɟɧɢ ɮɥɭɤɬɭɚɰɢɣ ɫɤɨɪɨɫɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɛɥɢɠɟɧɢɟ ɤɨɪɨɬɤɨ-

ɤɨɪɪɟɥɢɪɨɜɚɧɧɨɝɨ ɩɨɥɹ ɫɤɨɪɨɫɬɢ ɧɟɩɪɢɦɟɧɢɦɨ ɢ ɬɪɟɛɭɟɬɫɹ ɪɚɡɜɢɬɢɟ ɧɨɜɵɯ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɞɜɢɠɭɳɟɣ ɫɢɥɵ ɜɦɟɫɬɨ 
ɛɟɥɨɝɨ ɲɭɦɚ ɰɜɟɬɧɨɣ ɲɭɦ ɫ ɤɨɧɟɱɧɵɦ ɜɪɟɦɟɧɟɦ ɤɨɪɪɟɥɹɰɢɢ. Ɍɚɤɢɟ ɩɨɞɯɨɞɵ 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɢɧɚɦɢɤɟ ɱɚɫɬɢɰ ɜ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɛɵɥɢ ɪɚɡɜɢɬɵ ɜ ɪɚɛɨɬɚɯ 
M.W.Reeks (1991), D.C.Swailes & K.Darbyshire (1997), Ʌ.ɂ.Ɂɚɣɱɢɤɚ ɢ 
ɂ.ȼ.Ⱦɟɪɟɜɢɱɚ (1988,1990), J.Pozorski (1998) ɢ ɞɪ., ɜ ɤɨɬɨɪɵɯ ɩɨɥɟ ɫɤɨɪɨɫɬɢ 
ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɥɨɫɶ ɫɥɭɱɚɣɧɵɦ ɝɚɭɫɫɨɜɵɦ ɩɨɥɟɦ ɫ ɤɨɧɟɱɧɵɦ ɜɪɟɦɟɧɟɦ 
ɤɨɪɪɟɥɹɰɢɢ ɢ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɨɛɨɛɳёɧɧɨɟ ɭɪɚɜɧɟɧɢɟ 
Ɏɨɤɤɟɪɚ-ɉɥɚɧɤɚ ɞɥɹ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ 
ɱɚɫɬɢɰɵ, ɢɥɢ ɤɢɧɟɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ (ɩɨ ɬɟɪɦɢɧɨɥɨɝɢɢ ɩɪɨɮ. Ɇɚɣɤɥɚ 
Ɋɢɤɫɚ). ȼ ɞɪɭɝɨɣ ɝɪɭɩɩɟ ɪɚɛɨɬ O.Simonin et al. (1993), J.Pozorski & J.-P.Minier 

(1999), M.W.Reeks (2005) ɢ ɞɪ. ɫɤɨɪɨɫɬɶ ɫɪɟɞɵ ɜɞɨɥɶ ɬɪɚɟɤɬɨɪɢɢ ɱɚɫɬɢɰɵ 
ɦɨɞɟɥɢɪɨɜɚɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
ɫɨ ɫɥɭɱɚɣɧɨɣ ɫɢɥɨɣ ɜ ɜɢɞɟ ɛɟɥɨɝɨ ɲɭɦɚ. Ɍɚɤɨɣ ɩɨɞɯɨɞ, ɩɨɥɭɱɢɜɲɢɣ ɧɚɡɜɚɧɢɟ 
ɨɛɨɛɳёɧɧɨɣ Ʌɚɧɠɟɜɟɧɨɜɫɤɨɣ ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɭɟɬ ɨɩɢɫɚɧɢɟ ɫɬɚɬɢɫɬɢɤɢ 
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ɱɚɫɬɢɰ ɫ ɩɨɦɨɳɶɸ ɫɨɜɦɟɫɬɧɨɣ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɢ 
ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰɵ ɢ ɫɤɨɪɨɫɬɢ ɫɪɟɞɵ ɜɞɨɥɶ ɬɪɚɟɤɬɨɪɢɢ ɱɚɫɬɢɰɵ. 

ȼ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɚɜɬɨɪɨɦ ɩɪɟɞɥɨɠɟɧ ɬɪɟɬɢɣ ɩɨɞɯɨɞ ɤ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɦɭ ɨɩɢɫɚɧɢɸ, ɜ ɤɨɬɨɪɨɦ ɜ ɮɭɧɤɰɢɸ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ 
ɮɚɤɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ ɫɤɨɪɨɫɬɢ ɫɪɟɞɵ ɫɪɚɡɭ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ 
ɨɛɥɚɫɬɢ ɩɨɬɨɤɚ, ɚ ɧɟ ɬɨɥɶɤɨ ɜɞɨɥɶ ɬɪɚɟɤɬɨɪɢɢ ɱɚɫɬɢɰɵ, ɤɚɤ ɜ ɨɛɨɛɳёɧɧɨɣ 
Ʌɚɧɠɟɜɟɧɨɜɫɤɨɣ ɦɨɞɟɥɢ. Ɏɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢ ɷɬɨɦ 
ɮɚɤɬɢɱɟɫɤɢ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɨɦ ɩɨɥɹ ɫɤɨɪɨɫɬɢ ɫɪɟɞɵ, ɞɥɹ ɤɨɬɨɪɨɝɨ 

ɚɜɬɨɪɨɦ ɩɪɟɞɥɨɠɟɧɨ ɥɢɧɟɣɧɨɟ ɫɬɨɯɚɫɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ Ʌɚɧɠɟɜɟɧɚ (1.14), 
ɡɚɩɢɫɚɧɧɨɟ ɜ ɷɣɥɟɪɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɚɟɬ 
ɡɚɞɚɱɭ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɞɨɛɵɜɚɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɫɬɚɰɢɨɧɚɪɧɵɯ ɞɚɬɱɢɤɨɜ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɢ 
ɩɨɥɭɱɟɧɧɨɟ ɫ ɟɝɨ ɩɨɦɨɳɶɸ ɭɪɚɜɧɟɧɢɟ Ɏɨɤɤɟɪɚ-ɉɥɚɧɤɚ (1.19) ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ 
Ɏɉȼ ɤɨɨɪɞɢɧɚɬ, ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɢ ɩɨɥɹ ɫɤɨɪɨɫɬɢ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ. Ʉ ɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɩɟɪɟɞ ɭɩɨɦɹɧɭɬɵɦɢ ɜɵɲɟ 
ɩɨɞɯɨɞɚɦɢ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɝɚɪɚɧɬɢɸ ɨɬɫɭɬɫɬɜɢɹ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɥɨɠɧɨɝɨ 
ɫɧɨɫɚ (spurious drift) ɱɚɫɬɢɰ. Ʌɨɠɧɵɣ ɫɧɨɫ, ɹɜɥɹɸɳɢɣɫɹ ɫɟɪɶёɡɧɨɣ ɩɪɨɛɥɟɦɨɣ 
ɞɥɹ ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ ɨɛɨɛɳёɧɧɵɯ Ʌɚɧɠɟɜɟɧɨɜɫɤɢɯ ɦɨɞɟɥɟɣ, ɧɚɪɭɲɚɟɬ 
ɭɫɥɨɜɢɟ ɯɨɪɨɲɟɣ ɩɟɪɟɦɟɲɢɜɚɟɦɨɫɬɢ (well-mixed condition) ɜ ɧɟɨɞɧɨɪɨɞɧɵɯ 
ɬɭɪɛɭɥɟɧɬɧɵɯ ɬɟɱɟɧɢɹɯ, ɩɪɢɜɨɞɹ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɧɟɮɢɡɢɱɧɵɯ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɫɫɢɜɧɨɣ ɩɪɢɦɟɫɢ ɢɡ ɩɟɪɜɨɧɚɱɚɥɶɧɨ 
ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɦɟɲɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ ɨɞɧɨɪɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ. ɏɨɱɟɬɫɹ 
ɧɚɞɟɹɬɶɫɹ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɨɟ ɚɜɬɨɪɨɦ ɭɪɚɜɧɟɧɢɟ Ɏɨɤɤɟɪɚ-ɉɥɚɧɤɚ (1.19) 
ɩɨɫɥɭɠɢɬ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɨɣ ɞɥɹ ɧɨɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɢɧɚɦɢɤɢ ɱɚɫɬɢɰ ɜ 
ɧɟɨɞɧɨɪɨɞɧɨɦ ɫɥɭɱɚɣɧɨɦ ɩɨɥɟ ɫɤɨɪɨɫɬɢ ɫɪɟɞɵ ɫ ɤɨɧɟɱɧɵɦ ɜɪɟɦɟɧɟɦ 
ɤɨɪɪɟɥɹɰɢɢ. 

Ⱦɚɥɟɟ ɚɜɬɨɪ ɩɪɢɦɟɧɹɟɬ ɩɨɥɭɱɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ ɜ ɩɪɢɫɬɟɧɧɨɣ ɨɛɥɚɫɬɢ ɬɭɪɛɭɥɟɧɬɧɨɝɨ 
ɩɨɬɨɤɚ ɢ ɩɨɥɭɱɚɟɬ ɪɟɲɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɜ ɥɨɤɚɥɶɧɨ-ɪɚɜɧɨɜɟɫɧɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ, ɤɨɝɞɚ ɞɥɢɧɚ ɩɪɨɛɟɝɚ ɱɚɫɬɢɰɵ, ɬ.ɟ. ɟё ɫɦɟɳɟɧɢɟ ɡɚ ɯɚɪɚɤɬɟɪɧɨɟ 
ɜɪɟɦɹ ɞɟɤɨɪɪɟɥɹɰɢɢ, ɦɧɨɝɨ ɦɟɧɶɲɟ ɯɚɪɚɤɬɟɪɧɨɝɨ ɦɚɫɲɬɚɛɚ ɞɥɢɧɵ 

ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ. ɉɨɥɭɱɟɧɨ ɭɪɚɜɧɟɧɢɟ ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɬɢɩɚ 
ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ, ɢɦɟɸɳɟɟ ɫɬɚɰɢɨɧɚɪɧɨɟ ɪɟɲɟɧɢɟ ɫɨ ɫɬɟɩɟɧɧɨɣ 

ɫɢɧɝɭɥɹɪɧɨɫɬɶɸ ɧɚ ɫɬɟɧɤɟ. Ⱥɜɬɨɪ ɩɪɢɜɨɞɢɬ ɨɰɟɧɤɢ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɢɦɨɫɬɢ 
ɩɨɥɭɱɟɧɧɨɝɨ ɥɨɤɚɥɶɧɨ-ɪɚɜɧɨɜɟɫɧɨɝɨ ɪɟɲɟɧɢɹ, ɢɡ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ 
ɭɞɢɜɢɬɟɥɶɧɵɣ ɮɚɤɬ: ɜ ɨɩɪɟɞɟɥёɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɫɬɟɧɤɢ ɭɫɥɨɜɢɹ 
ɥɨɤɚɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɫɩɪɚɜɟɞɥɢɜɵ ɞɥɹ ɱɢɫɟɥ ɋɬɨɤɫɚ, ɦɧɨɝɨ ɛɨɥɶɲɢɯ 
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ɟɞɢɧɢɰɵ! ɇɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ ɷɬɨ ɩɪɨɬɢɜɨɪɟɱɢɬ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɦɭ ɦɧɟɧɢɸ ɨ 
ɩɪɢɦɟɧɢɦɨɫɬɢ ɤɜɚɡɢɪɚɜɧɨɜɟɫɧɵɯ ɦɨɞɟɥɟɣ ɬɭɪɛɭɥɟɧɬɧɵɯ ɞɜɭɯɮɚɡɧɵɯ ɫɪɟɞ 
ɬɨɥɶɤɨ ɞɥɹ ɦɚɥɵɯ ɱɢɫɟɥ ɋɬɨɤɫɚ, ɦɟɧɶɲɢɯ, ɧɚɩɪɢɦɟɪ, 0.2 (Balachandar, Eaton, 

2010). ȼɫё ɨɛɴɹɫɧɹɟɬɫɹ ɛɵɫɬɪɵɦ ɤɜɚɞɪɚɬɢɱɧɵɦ ɭɛɵɜɚɧɢɟɦ ɫɤɨɪɨɫɬɢ ɢ ɞɥɢɧ 
ɩɪɨɛɟɝɚ ɱɚɫɬɢɰɵ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɫɬɟɧɤɢ. ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɷɬɚ ɫɢɬɭɚɰɢɹ ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜ ɜɹɡɤɨɦ 
ɩɨɞɫɥɨɟ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɧɚɦɢ ɧɟɡɚɜɢɫɢɦɨ ɫ 
ɩɨɦɨɳɶɸ ɪɟɲɟɧɢɹ ɛɨɥɟɟ ɨɛɳɟɣ ɡɚɞɚɱɢ ɨ ɞɢɧɚɦɢɤɟ ɱɚɫɬɢɰ ɜ ɜɹɡɤɨɦ ɩɨɞɫɥɨɟ ɫ 
ɧɟɝɚɭɫɫɨɜɨɣ ɫɬɚɬɢɫɬɢɤɨɣ ɩɨɥɹ ɫɤɨɪɨɫɬɢ (Sikovsky, 2014). 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɨɝɨ ɚɜɬɨɦɨɞɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɱɚɫɬɢɰ ɚɜɬɨɪ ɞɟɥɚɟɬ ɜɚɠɧɵɣ ɜɵɜɨɞ ɨ ɧɚɥɢɱɢɢ ɩɟɪɟɯɨɞɚ ɥɨɤɚɥɢɡɚɰɢɹ-

ɞɟɥɨɤɚɥɢɡɚɰɢɹ ɩɨ ɱɢɫɥɭ ɋɬɨɤɫɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɱɢɫɥɟ ɋɬɨɤɫɚ, ɛɨɥɶɲɟɦ 
ɨɞɧɨɣ ɬɪɟɬɶɟɣ, ɨɫɧɨɜɧɚɹ ɦɚɫɫɚ ɱɚɫɬɢɰ ɩɨɬɨɤɚ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜɛɥɢɡɢ ɫɬɟɧɤɢ, ɜ 
ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɢ ɦɟɧɶɲɢɯ ɱɢɫɥɚɯ ɋɬɨɤɫɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɱɚɫɬɢɰ ɜɞɚɥɢ ɨɬ 
ɫɬɟɧɤɢ ɫɨɩɨɫɬɚɜɢɦɚ ɫ ɢɯ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ. Эɬɨɬ ɪɟɡɭɥɶɬɚɬ ɩɨɥɭɱɟɧ 
ɜɩɟɪɜɵɟ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɶɲɭɸ ɜɚɠɧɨɫɬɶ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ, 
ɬɚɤɢɯ, ɤɚɤ ɡɚɞɚɱɢ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɚɷɪɨɡɨɥɟɣ ɜ ɝɚɡɨɯɨɞɚɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɬ.ɞ. 

Ⱦɚɥɟɟ ɜ ɩ.1.5 ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɧɚɦɢɤɚ ɫɢɥɶɧɨ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɫ 
ɛɨɥɶɲɢɦɢ ɱɢɫɥɚɦɢ ɋɬɨɤɫɚ, ɞɥɢɧɚ ɩɪɨɛɟɝɚ ɤɨɬɨɪɵɯ ɦɧɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɤɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɚɜɬɨɪ ɩɪɢɜɨɞɢɬ ɚɪɝɭɦɟɧɬɵ, ɫɨɝɥɚɫɧɨ 
ɤɨɬɨɪɵɦ ɜ ɭɪɚɜɧɟɧɢɢ Ɏɨɤɤɟɪɚ-ɉɥɚɧɤɚ (1.42) ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɞɢɫɫɢɩɚɰɢɟɣ 
ɡɚ ɫɱёɬ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɚɫɬɢɰɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ 
ɩɪɢɛɥɢɠɟɧɢɸ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɭɫɤɨɪɟɧɢɹ. Ɋɚɫɫɦɚɬɪɢɜɚɹ ɡɚɞɚɱɭ ɫ ɨɛɳɢɦ 
ɝɪɚɧɢɱɧɵɦ ɭɫɥɨɜɢɟɦ ɧɟɭɩɪɭɝɨɝɨ ɨɬɫɤɨɤɚ ɱɚɫɬɢɰ, ɚɜɬɨɪ ɩɨɥɭɱɚɟɬ ɧɨɜɨɟ 
ɚɜɬɨɦɨɞɟɥɶɧɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ Ɏɨɤɤɟɪɚ-ɉɥɚɧɤɚ (1.42) ɫ ɨɬɛɪɨɲɟɧɧɵɦ 
ɞɢɫɫɢɩɚɬɢɜɧɵɦ ɱɥɟɧɨɦ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɬɚɰɢɨɧɚɪɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɮɭɧɤɰɢɢ 
ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɭɥɟɜɨɦɭ ɩɨɬɨɤɭ ɱɚɫɬɢɰ ɧɚ ɫɬɟɧɤɭ, 
ɢɦɟɟɬ ɫɬɟɩɟɧɧɵɟ ɯɜɨɫɬɵ ɢ ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɩɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɦɟɧɶɲɢɯ ɧɟɤɨɬɨɪɨɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ. 
ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɟɲɟɧɢɸ ɩɪɨɮɢɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɦɟɟɬ ɫɬɟɩɟɧɧɭɸ 
ɫɢɧɝɭɥɹɪɧɨɫɬɶ ɧɚ ɫɬɟɧɤɟ ɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɚɤɤɭɦɭɥɹɰɢɢ ɱɚɫɬɢɰ ɜɛɥɢɡɢ 
ɫɬɟɧɤɢ. ɉɪɢ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɛɨɥɶɲɢɯ 
ɤɪɢɬɢɱɟɫɤɨɝɨ, ɫɬɚɰɢɨɧɚɪɧɨɟ ɪɟɲɟɧɢɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɢ ɚɜɬɨɪ ɞɟɥɚɟɬ ɜɵɜɨɞ, 
ɱɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɥɨɤɚɥɢɡɚɰɢɹ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɪɨɜɟɞёɧɧɨɟ ɱɢɫɥɟɧɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɢɧɚɦɢɤɢ ɱɚɫɬɢɰ ɜ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɩɨɥɟ ɫɤɨɪɨɫɬɢ, 
ɦɨɞɟɥɢɪɭɸɳɟɦ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɜɹɡɤɨɝɨ ɩɨɞɫɥɨɹ, ɩɨɤɚɡɚɥɨ ɜɨɡɪɚɫɬɚɧɢɟ ɬɟɦɩɚ 
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ɜɵɧɨɫɚ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɫ ɪɨɫɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ɉɨ 
ɫɨɞɟɪɠɚɧɢɸ ɩ.1.5 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡаɦɟɱаɧɢɟ № 2: ɤɚɤ ɞɨɥɠɧɵ ɜɵɝɥɹɞɟɬɶ 
ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɢ ɩɪɨɮɢɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɛɨɥɶɲɟɦ ɤɪɢɬɢɱɟɫɤɨɝɨ? ɋɨɝɥɚɫɧɨ ɚɜɬɨɪɭ, ɩɪɢ ɤɪɢɬɢɱɟɫɤɨɦ ɡɧɚɱɟɧɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɮɢɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɟɫɬɶ ɫɬɟɩɟɧɧɨɣ ɡɚɤɨɧ ɫ 
ɩɨɤɚɡɚɬɟɥɟɦ -5/3, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɚɤɤɭɦɭɥɹɰɢɢ ɱɚɫɬɢɰ ɭ ɫɬɟɧɤɢ. ɑɬɨ 
ɩɪɨɢɡɨɣɞёɬ, ɤɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɱɭɬɶ ɛɨɥɶɲɟ ɤɪɢɬɢɱɟɫɤɨɝɨ? 
Ⱥɜɬɨɪ ɭɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɥɨɤɚɥɢɡɚɰɢɹ ɱɚɫɬɢɰ ɢɫɱɟɡɧɟɬ. ȿɫɥɢ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ 
ɩɪɨɮɢɥɶ ɫɤɨɪɨɫɬɢ ɢɦɟɟɬ ɫɬɟɩɟɧɧɨɣ ɜɢɞ, ɬɨ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ 
ɫɬɟɩɟɧɢ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɟɢɧɬɟɝɪɢɪɭɟɦɨɦɭ ɩɪɨɮɢɥɸ, ɬ.ɟ. ɪɚɜɧɹɬɶɫɹ 

-1 ɢɥɢ ɛɨɥɶɲɟ. Ɂɧɚɱɢɬ, ɩɪɢ ɧɟɛɨɥɶɲɨɦ ɭɜɟɥɢɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɦɟɧɹɟɬɫɹ ɫɤɚɱɤɨɨɛɪɚɡɧɨ? ɑɬɨ ɷɬɨ, 

ɛɢɮɭɪɤɚɰɢɹ ɪɟɲɟɧɢɹ? ɉɪɨɜɟɞɹ ɱɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɚɜɬɨɪ ɦɨɝ ɛɵ 
ɩɪɟɞɴɹɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɮɢɥɢ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ 
ɧɚɥɢɱɢɟ ɫɬɨɥɶ ɪɟɡɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨɬɨɤɚ ɱɚɫɬɢɰ ɜ ɨɤɪɟɫɬɧɨɫɬɢ 
ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ɨɞɧɚɤɨ, ɟɞɢɧɫɬɜɟɧɧɵɣ 
ɩɪɢɜɨɞɢɦɵɣ ɜ ɞɢɫɫɟɪɬɚɰɢɢ ɪɟɡɭɥɶɬɚɬ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɬɟɦɩ 
ɜɵɧɨɫɚ ɱɚɫɬɢɰ ɧɚ ɪɢɫ. 1.3 – ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɥɚɜɧɨɦ ɢɡɦɟɧɟɧɢɢ ɷɬɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ƚɥɹɞɹ ɧɚ ɷɬɨɬ ɪɢɫɭɧɨɤ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɨɬɫɭɬɫɬɜɢɟ 
ɛɢɮɭɪɤɚɰɢɣ ɪɟɲɟɧɢɹ ɢ ɩɥɚɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɪɨɮɢɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ɇɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɥɨɤɚɥɢɡɚɰɢɹ 
ɞɨɥɠɧɚ ɢɦɟɬɶ ɦɟɫɬɨ ɢ ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, 
ɩɪɟɜɵɲɚɸɳɢɯ ɤɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨ ɩɪɨɬɢɜɨɪɟɱɢɬ ɭɬɜɟɪɠɞɟɧɢɸ 

ɚɜɬɨɪɚ. 
ȼɨɡɦɨɠɧɨ, ɩɪɨɜɟɞёɧɧɵɣ ɚɜɬɨɪɨɦ ɚɧɚɥɢɡ ɧɟ ɹɜɥɹɟɬɫɹ ɡɚɤɨɧɱɟɧɧɵɦ, ɢ ɨɬɜɟɬ 

ɧɚ ɩɨɫɬɚɜɥɟɧɧɵɟ ɜɵɲɟ ɜɨɩɪɨɫɵ ɦɨɠɟɬ ɞɚɬɶ ɪɚɫɫɦɨɬɪɟɧɢɟ Заɦɟɱаɧɢя № 3, 

ɤɨɬɨɪɨɟ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. Ʉɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɜɬɨɪɨɦ ɧɚ ɫɬɪ.33 ɢɡ ɭɫɥɨɜɢɹ ɫɯɨɞɢɦɨɫɬɢ 
ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɩɨɬɨɤɚ ɱɚɫɬɢɰ, ɤɨɬɨɪɵɣ ɛɟɪёɬɫɹ ɩɨ ɛɟɫɤɨɧɟɱɧɵɦ ɩɪɟɞɟɥɚɦ. ɇɨ 
ɷɬɨ ɧɟ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɵɦ. ȼ ɫɚɦɨɦ ɞɟɥɟ, ɜɟɪɨɹɬɧɨɫɬɢ 
ɛɨɥɶɲɢɯ ɨɬɤɥɨɧɟɧɢɣ ɫɤɨɪɨɫɬɟɣ ɱɚɫɬɢɰ ɜɛɥɢɡɢ ɫɬɟɧɤɢ ɧɟ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɩɪɟɜɵɲɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɛɨɥɶɲɢɯ ɨɬɤɥɨɧɟɧɢɣ ɫɤɨɪɨɫɬɟɣ 
ɱɚɫɬɢɰ ɜ ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚɞ ɜɹɡɤɢɦ ɩɨɞɫɥɨɟɦ ɹɞɪɟ ɩɨɬɨɤɚ. ȼ ɹɞɪɟ ɩɨɬɨɤɚ 

Ɏɉȼ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɛɥɢɡɤɚ ɤ ɝɚɭɫɫɨɜɨɣ ɫ ɞɢɫɩɟɪɫɢɟɣ ɩɨɪɹɞɤɚ ɨɛɪɚɬɧɨɝɨ 
ɤɨɪɧɹ ɢɡ ɱɢɫɥɚ ɋɬɨɤɫɚ (ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɥɭɱɚɹ ɱɚɫɬɢɰ ɫ ɛɨɥɶɲɢɦɢ 
ɱɢɫɥɚɦɢ ɋɬɨɤɫɚ). ɉɨɷɬɨɦɭ ɫɬɟɩɟɧɧɵɟ ɯɜɨɫɬɵ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ 
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ɜɟɪɨɹɬɧɨɫɬɢ (1.59),(1.60) ɢɦɟɸɬ ɦɟɫɬɨ ɬɨɥɶɤɨ ɞɨ ɫɤɨɪɨɫɬɟɣ ɩɨɪɹɞɤɚ 
ɨɛɪɚɬɧɨɝɨ ɱɢɫɥɚ ɋɬɨɤɫɚ, ɜɵɲɟ ɤɨɬɨɪɵɯ Ɏɉȼ ɞɨɥɠɧɚ ɡɚɬɭɯɚɬɶ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɜɛɥɢɡɢ ɫɬɟɧɤɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ 
ɱɚɫɬɢɰ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɥɟɬɚɸɳɢɦɢ ɢɡ ɹɞɪɚ ɩɨɬɨɤɚ ɛɚɥɥɢɫɬɢɱɟɫɤɢɦɢ 
ɱɚɫɬɢɰɚɦɢ, ɨ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɫɤɚɡɚɧɨ ɧɢɠɟ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 
ɢɧɬɟɝɪɚɥ ɩɨɬɨɤɚ ɫɯɨɞɢɬɫɹ ɜɫɟɝɞɚ, ɢ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɢ ɥɨɤɚɥɢɡɚɰɢɹ ɱɚɫɬɢɰ 
ɫɭɳɟɫɬɜɭɸɬ ɩɪɢ ɜɫɟɯ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȼɵɜɨɞ 

ɚɜɬɨɪɚ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɪɟɲɟɧɢɹ ɩɪɢ 
c

 ɛɵɥ ɛɵ ɫɩɪɚɜɟɞɥɢɜ ɬɨɥɶɤɨ ɞɥɹ 

ɫɨɜɟɪɲɟɧɧɨ ɮɚɧɬɚɫɬɢɱɟɫɤɨɝɨ ɫɥɭɱɚɹ ɜɹɡɤɨɝɨ ɩɨɞɫɥɨɹ ɛɟɫɤɨɧɟɱɧɨɣ ɬɨɥɳɢɧɵ, 

ɤɨɝɞɚ ɫɬɟɩɟɧɧɨɣ ɩɪɨɮɢɥɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɥɭɤɬɭɚɰɢɣ ɫɤɨɪɨɫɬɢ ɫɪɟɞɵ 
ɩɪɨɫɬɢɪɚɥɫɹ ɛɵ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɜɞɨɥɶ ɧɨɪɦɚɥɢ ɤ ɫɬɟɧɤɟ. 

ȿɳё ɨɞɧɨ, ɡаɦɟɱаɧɢɟ №4 ɤɚɫɚɟɬɫɹ ɩɨɥɭɱɟɧɧɨɝɨ ɜ 1.5.3 ɪɟɲɟɧɢɹ ɞɥɹ 
ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɜɢɞɟ ɤɨɦɛɢɧɚɰɢɣ ɮɭɧɤɰɢɣ Ʉɭɦɦɟɪɚ ɢ 
Ɍɪɢɤɨɦɢ: ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɥɢ ɨɧɨ ɝɪɚɧɢɱɧɵɦ ɭɫɥɨɜɢɹɦ (1.43)? ȼ ɬɟɤɫɬɟ 

ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɚɫɢɦɩɬɨɬɢɤ ɪɟɲɟɧɢɹ ɩɪɢ 
ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ, ɧɨ ɧɢɱɟɝɨ ɧɟ ɫɤɚɡɚɧɨ ɨɛ ɨɫɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɚɪɝɭɦɟɧɬɚ. 

ɉɪɢɜɟɞёɧɧɵɟ ɜɵɲɟ ɫɨɨɛɪɚɠɟɧɢɹ ɭɤɚɡɵɜɚɸɬ ɧɚ ɜɚɠɧɭɸ ɪɨɥɶ ɹɞɪɚ ɩɨɬɨɤɚ 
ɧɚ ɞɢɧɚɦɢɤɭ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ ɩɪɢɫɬɟɧɧɨɣ ɬɭɪɛɭɥɟɧɬɨɫɬɢ. ȿɳё ɜ 1957 
ɝɨɞɭ Ɏɪɢɞɥɟɧɞɟɪ ɢ Ⱦɠɨɧɫɬɨɧ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ 
ɨɫɚɠɞɟɧɢɹ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɹɜɥɹɟɬɫɹ ɢɯ ɫɜɨɛɨɞɧɵɣ ɩɨɥёɬ (free-flight) ɢɡ 
ɹɞɪɚ ɩɨɬɨɤɚ. ɉɪɢ ɱɢɫɥɚɯ ɋɬɨɤɫɚ ɩɨɪɹɞɤɚ ɟɞɢɧɢɰɵ ɞɨɥɹ ɬɚɤɢɯ 

ɫɜɨɛɨɞɧɨɥɟɬɹɳɢɯ, ɢɥɢ ɛɚɥɥɢɫɬɢɱɟɫɤɢɯ ɱɚɫɬɢɰ, ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɩɪɢɦɟɪɧɨ 
ɩɨɥɨɜɢɧɵ ɨɛɳɟɣ ɩɨɩɭɥɹɰɢɢ ɱɚɫɬɢɰ ɜɛɥɢɡɢ ɫɬɟɧɤɢ (Narayanan et al., 2003), 

ɭɜɟɥɢɱɢɜɚɹɫɶ ɫ ɪɨɫɬɨɦ ɱɢɫɥɚ ɋɬɨɤɫɚ. ȼ ɪɚɛɨɬɟ (SТФoЯsФв, 2014) ɛɵɥɨ 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɛɚɥɥɢɫɬɢɱɟɫɤɢɟ ɱɚɫɬɢɰɵ ɫɨɡɞɚɸɬ ɞɥɢɧɧɵɟ ɫɬɟɩɟɧɧɵɟ ɯɜɨɫɬɵ 
ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɜɛɥɢɡɢ ɫɬɟɧɤɢ. Заɦɟɱаɧɢɟ 
№5 ɤ ɝɥɚɜɟ 1 ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɩɨɫɬɪɨɟɧɧɨɣ ɚɜɬɨɪɨɦ ɬɟɨɪɢɢ ɜɤɥɚɞ ɷɬɢɯ 
ɱɚɫɬɢɰ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ. ɉɪɟɧɟɛɪɟɠɟɧɢɟ ɢɦɢ ɜɩɨɥɧɟ ɞɨɩɭɫɬɢɦɨ ɞɥɹ ɪɚɫɱёɬɚ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ, ɩɨɫɤɨɥɶɤɭ ɛɵɫɬɪɵɟ ɛɚɥɥɢɫɬɢɱɟɫɤɢɟ ɱɚɫɬɢɰɵ ɧɟ 
ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɭ ɫɬɟɧɤɢ (SТФoЯsФв, 2014). Ɉɞɧɚɤɨ, ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɦɨɦɟɧɬɨɜ 
ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɩɨɪɹɞɤɚ, ɜɤɥɚɞ ɛɚɥɥɢɫɬɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɛɭɞɟɬ 
ɫɭɳɟɫɬɜɟɧɧɵɦ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɜɵɫɲɢɯ ɦɨɦɟɧɬɨɜ ɫɤɨɪɨɫɬɢ. Ɍɚɤ, ɷɤɫɰɟɫɫ 
ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɜɛɥɢɡɢ ɫɬɟɧɤɢ ɢɦɟɟɬ ɧɚ ɫɬɟɧɤɟ ɫɬɟɩɟɧɧɭɸ ɫɢɧɝɭɥɹɪɧɨɫɬɶ, ɫ 
ɬɚɤɢɦ ɠɟ ɩɨɤɚɡɚɬɟɥɟɦ ɫɬɟɩɟɧɢ, ɤɚɤ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ (SТФoЯsФв, 2014), ɚ ɜ 
ɞɢɫɫɟɪɬɚɰɢɢ, ɝɞɟ ɭɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɞɢɮɮɭɡɢɨɧɧɵɟ ɱɚɫɬɢɰɵ ɫ ɝɚɭɫɫɨɜɨɣ 
Ɏɉȼ ɫɤɨɪɨɫɬɢ, ɨɧ ɩɨɥɭɱɢɬɫɹ ɪɚɜɧɵɦ 3. ɉɨɷɬɨɦɭ ɬɟɨɪɢɸ ɚɜɬɨɪɚ ɧɟɥɶɡɹ 



7 

 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɫɱёɬɚ ɫɬɚɬɢɫɬɢɤɢ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ 
ɩɪɢɦɟɧɢɦɚ ɧɟ ɤɨ ɜɫɟɣ ɩɨɩɭɥɹɰɢɢ ɱɚɫɬɢɰ ɜɛɥɢɡɢ ɫɬɟɧɤɢ, ɚ ɬɨɥɶɤɨ ɤ 
ɞɢɮɮɭɡɢɨɧɧɵɦ ɱɚɫɬɢɰɚɦ. 

ɉɪɢɱɢɧɨɣ ɬɚɤɨɝɨ ɫɥɨɠɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɪɟɲɟɧɢɣ ɭɪɚɜɧɟɧɢɣ Ɏɨɤɤɟɪɚ-

ɉɥɚɧɤɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɢɮɮɭɡɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɫɬɚɪɲɟɣ 
ɩɪɨɢɡɜɨɞɧɨɣ ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɟɣ ɪɚɫɫɬɨɹɧɢɹ ɢ ɨɛɪɚɳɚɟɬɫɹ ɜ ɧɭɥɶ 
ɧɚ ɫɬɟɧɤɟ. Ɍɚɤɢɟ ɡɚɞɚɱɢ ɹɜɥɹɸɬɫɹ ɫɢɧɝɭɥɹɪɧɨ ɜɨɡɦɭɳɟɧɧɵɦɢ ɢ ɢɯ ɪɟɲɟɧɢɹ 
ɢɦɟɸɬ ɦɧɨɝɨɦɚɫɲɬɚɛɧɵɣ ɯɚɪɚɤɬɟɪ. Ʉɚɤ ɩɨɤɚɡɚɧɨ ɜ (SТФoЯsФв, 2014), 
ɤɜɚɡɢɪɚɜɧɨɜɟɫɧɨɟ ɪɟɲɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɚɜɬɨɪɨɦ ɜ ɩ.1.4, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɤ 
ɧɚɡɵɜɚɟɦɨɦɭ ɜɧɭɬɪɟɧɧɟɦɭ ɫɥɨɸ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɤɨɪɨɫɬɟɣ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɛɚɥɥɢɫɬɢɱɟɫɤɢɟ ɱɚɫɬɢɰɵ ɡɚɩɨɥɧɹɸɬ ɜɧɟɲɧɢɣ ɫɥɨɣ. 

ȼ ɝɥɚɜɟ 2 ɨɫɨɛɟɧɧɨɫɬɢ ɥɨɤɚɥɢɡɚɰɢɢ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ ɩɪɢɫɬɟɧɧɨɣ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɵ ɞɥɹ ɦɨɞɟɥɢ ɞɟɥɶɬɚ-ɤɨɪɪɟɥɢɪɨɜɚɧɧɨɝɨ ɩɨɥɹ 
ɫɤɨɪɨɫɬɢ ɫɪɟɞɵ ɢ ɫɬɟɩɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢɮɮɭɡɢɢ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɫɬɟɩɟɧɢ. ȼ ɷɬɨɣ ɝɥɚɜɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ 

ɪɟɡɭɥɶɬɚɬ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɩ.1.5, ɞɥɹ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ ɥɨɤɚɥɢɡɚɰɢɹ-

ɞɟɥɨɤɚɥɢɡɚɰɢɹ, ɨɛɨɛɳɚɟɬɫɹ ɧɚ ɫɥɭɱɚɣ ɜɫɟɯ ɦɨɞɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ ɤɨɷɮɮɢɰɢɟɧɬ 
ɞɢɮɮɭɡɢɢ ɪɚɫɬёɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɤɜɚɞɪɚɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɫɬɟɧɤɢ. 

Ƚɥɚɜɚ 3 ɩɨɫɜɹɳɟɧɚ ɪɚɫɫɦɨɬɪɟɧɢɸ ɫɥɭɱɚɹ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɞɟɥɶɬɚ-

ɤɨɪɪɟɥɢɪɨɜɚɧɨɦ ɩɨɥɟ ɫɤɨɪɨɫɬɢ ɫ ɤɜɚɞɪɚɬɢɱɧɵɦ ɩɪɨɮɢɥɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɞɢɮɮɭɡɢɢ. ȼ ɷɬɨɣ ɦɨɞɟɥɢ ɩɚɪɚɦɟɬɪ ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ, ɢɥɢ ɫɬɟɩɟɧɶ 
ɢɧɟɪɰɢɨɧɧɨɫɬɢ, I ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ, ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɨɤɚɥɢɡɚɰɢɢ 
ɱɚɫɬɢɰ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɩɭɬɟɦ ɜɵɱɢɫɥɟɧɢɹ ɥɹɩɭɧɨɜɫɤɨɣ ɷɤɫɩɨɧɟɧɬɵ. 

ɐɟɧɧɨɫɬɶ ɚɧɚɥɢɡɚ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɟɞɵɞɭɳɢɯ 
ɝɥɚɜ ɜ ɬɨɦ, ɱɬɨ ɟɝɨ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɩɪɢ ɥɸɛɨɦ ɡɧɚɱɟɧɢɢ ɩɚɪɚɦɟɬɪɚ 
ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɚɜɬɨɪɨɦ 
ɧɟɫɤɨɥɶɤɨ ɭɦɨɡɪɢɬɟɥɶɧɵɯ ɩɪɢɦɟɧɟɧɢɣ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɬɚɤɢɯ, ɤɚɤ ɞɢɧɚɦɢɤɚ 

ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɦɢɧɢɦɭɦɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰ ɜ ɨɞɧɨɪɨɞɧɨɦ 
ɨɞɧɨɦɟɪɧɨɦ ɩɨɥɟ ɫɤɨɪɨɫɬɢ, ɟɫɬɶ ɢ ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɚɹ ɜɚɠɧɚɹ ɩɪɚɤɬɢɱɟɫɤɚɹ 

ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: ɞɢɧɚɦɢɤɚ ɱɚɫɬɢɰ ɜ ɬɭɪɛɭɥɟɧɬɧɨɦ ɬɟɱɟɧɢɢ ɜɛɥɢɡɢ 
ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɶ-ɝɚɡ, ɝɞɟ ɧɨɪɦɚɥɶɧɚɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɦɩɨɧɟɧɬɚ ɮɥɭɤɬɭɚɰɢɨɧɧɨɣ ɫɤɨɪɨɫɬɢ ɠɢɞɤɨɫɬɢ ɡɚɬɭɯɚɟɬ ɥɢɧɟɣɧɨ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɢ ɜɛɥɢɡɢ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɛɥɸɞɚɟɬɫɹ 
ɚɤɤɭɦɭɥɹɰɢɹ ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ (ɫɦ. B. van Haarlem, B. J. Boersma, and F. 

T. M. Niewstadt, Direct numerical simulation of particle deposition onto a free-slip 
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and no-slip surface, Phys. Fluids, 1998, V.10, P.2608). Заɦɟɱаɧɢɟ №6 ɫɜɹɡɚɧɨ ɫ 
ɪɚɡɥɢɱɢɟɦ ɨɩɪɟɞɟɥɟɧɢɣ ɥɨɤɚɥɢɡɚɰɢɢ-ɞɟɥɨɤɚɥɢɡɚɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɚɜɬɨɪɨɦ 
ɜ ɪɚɡɧɵɯ ɦɟɫɬɚɯ ɞɢɫɫɟɪɬɚɰɢɢ. ȿɫɥɢ ɜ ɝɥɚɜɟ 1 ɤɪɢɬɟɪɢɟɦ ɥɨɤɚɥɢɡɚɰɢɢ ɫɥɭɠɢɬ 
ɢɧɬɟɝɪɢɪɭɟɦɨɫɬɶ ɩɪɨɮɢɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ ɧɚ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ 
ɫɬɟɧɤɢ, ɬɨ ɜ ɝɥɚɜɟ 3 ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɢɬɟɪɢɣ ɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ ɥɹɩɭɧɨɜɫɤɨɣ 
ɷɤɫɩɨɧɟɧɬɵ. əɜɥɹɸɬɫɹ ɥɢ ɷɬɢ ɤɪɢɬɟɪɢɢ ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ ɢ, ɟɫɥɢ ɞɚ, ɬɨ ɦɨɠɧɨ 
ɥɢ ɷɬɨ ɞɨɤɚɡɚɬɶ? 

Ƚɥɚɜɚ 4 ɩɨɫɜɹɳɟɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɚɠɧɨɣ ɞɥɹ ɦɟɬɟɨɪɨɥɨɝɢɢ, ɷɤɨɥɨɝɢɢ ɢ 
ɞɪɭɝɢɯ ɨɛɥɚɫɬɟɣ ɩɪɢɦɟɧɟɧɢɣ ɡɚɞɚɱɟ ɪɚɫɫɟɹɧɢɹ ɩɪɢɦɟɫɢ ɜ ɩɪɢɡɟɦɧɨɦ 
ɚɬɦɨɫɮɟɪɧɨɦ ɩɨɝɪɚɧɢɱɧɨɦ ɫɥɨɟ. Ɋɚɫɫɦɨɬɪɟɧɵ ɞɜɭɦɟɪɧɵɟ ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ 
ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɢ ɫ ɭɱёɬɨɦ ɫɪɟɞɧɢɦ 
ɩɟɪɟɧɨɫɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɜɟɬɪɨɦ. ȼɩɟɪɜɵɟ ɩɨɥɭɱɟɧɨ ɬɨɱɧɨɟ ɧɟɫɬɚɰɢɨɧɚɪɧɨɟ 
ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɞɥɹ ɨɞɧɨɪɨɞɧɨɝɨ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɥɭɱɚɹ. 
ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɭɛɵɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɱɚɫɬɢɰ ɜ ɚɬɦɨɫɮɟɪɟ ɡɚ 
ɫɱёɬ ɢɯ ɨɫɚɠɞɟɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɨɫɚɠɞɟɧɧɵɯ ɱɚɫɬɢɰ ɜ 
ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɨɥɭɱɟɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɪɟɡɭɥɶɬɚɬɵ ɜɚɠɧɵ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɞɟɥɟɣ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɫɩɟɪɫɢɢ 
ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫɮɟɪɟ. 

 

ɉɟɪɟɯɨɞɹ ɤ ɨɰɟɧɤɟ ɜɫɟɣ ɪɚɛɨɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɵɫɤɚɡɚɧɧɵɟ 

ɡɚɦɟɱɚɧɢɹ ɧɟ ɫɧɢɠɚɸɬ ɨɛɳɟɣ ɜɵɫɨɤɨɣ ɨɰɟɧɤɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, 
ɤɨɬɨɪɚɹ ɩɨ ɨɛɴɟɦɭ, ɫɬɟɩɟɧɢ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ ɧɚɭɱɧɵɯ ɩɨɥɨɠɟɧɢɣ, ɡɧɚɱɢɦɨɫɬɢ 

ɜɵɜɨɞɨɜ ɞɥɹ ɧɚɭɤɢ ɢ ɩɪɚɤɬɢɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ȼȺɄ ɊɎ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɞɢɫɫɟɪɬɚɰɢɹɦ ɧɚ ɫɨɢɫɤɚɧɢɟ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɮɢɡɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ. 
ɇаɭɱɧая ɰɟɧɧɨɫɬь ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɚɜɬɨɪ ɜɧɟɫ 

ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɞɢɧɚɦɢɤɢ 
ɢɧɟɪɰɢɨɧɧɵɯ ɱɚɫɬɢɰ ɜ ɧɟɨɞɧɨɪɨɞɧɵɯ ɬɭɪɛɭɥɟɧɬɧɵɯ ɬɟɱɟɧɢɹɯ ɢ ɧɚ ɢɯ ɨɫɧɨɜɟ 
ɨɛɴɹɫɧɢɥ ɢɡɜɟɫɬɧɵɟ ɢ ɩɪɟɞɫɤɚɡɚɥ ɧɨɜɵɟ ɹɜɥɟɧɢɹ ɜ ɞɢɧɚɦɢɤɟ ɢɧɟɪɰɢɨɧɧɵɯ 
ɱɚɫɬɢɰ ɜ ɩɪɢɫɬɟɧɧɵɯ ɢ ɧɟɨɞɧɨɪɨɞɧɵɯ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɨɬɨɤɚɯ. ȼ 
ɫɨɜɨɤɭɩɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɬɶ ɤɚɤ ɡɚɦɟɬɧɨɟ 

ɞɨɫɬɢɠɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ 

ɫɬɪɭɤɬɭɪɵ ɧɟɨɞɧɨɪɨɞɧɵɯ ɬɭɪɛɭɥɟɧɬɧɵɯ ɬɟɱɟɧɢɣ ɫ ɜɡɜɟɲɟɧɧɵɦɢ 
ɢɧɟɪɰɢɨɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ. 

ɉɪаɤɬɢɱɟɫɤая ɡɧаɱɢɦɨɫɬь ɪɚɛɨɬɵ ɋ.Ⱥ.Ȼɟɥɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɧɨɜɵɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɦɨɞɟɥɹɦɢ ɬɭɪɛɭɥɟɧɬɧɵɯ 




