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ɩɪɨɮɟɫɫɢɢ, ɥɢɱɧɨɫɬɧɨɟ ɫɬɪɟɦɥɟɧɢɟ ɩɪɢɦɟɧɹɬɶ ɫɜɨɢ ɡɧɚɧɢɹ, ɨɩɵɬ, ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ 
ɜɵɛɪɚɧɧɨɣ ɩɪɨɮɟɫɫɢɢ ɢ ɫɚɦɨɪɟɚɥɢɡɨɜɚɬɶɫɹ ɜ ɧɟɣ) ɨɫɭɳɟɫɬɜɥɟɧ ɚɧɚɥɢɡ ɩɫɢɯɨɥɨɝɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ 
ɥɢɬɟɪɚɬɭɪɵ ɢ ɨɩɵɬɚ ɭɱɟɧɵɯ-ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɤɚɫɚɬɟɥɶɧɨ ɤɨɦɩɨɧɟɧɬɨɜ, ɮɨɪɦɢɪɭɸɳɢɯ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ; ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ, ɮɨɪɦɢɪɭɸɳɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɥɢɱɧɨɫɬɢ ɛɭɞɭɳɟɝɨ ɫɩɟɰɢɚɥɢɫɬɚ 
(ɦɨɬɢɜɚɰɢɨɧɧɵɣ, ɷɦɨɰɢɨɧɚɥɶɧɵɣ, ɪɟɮɥɟɤɫɢɜɧɵɣ, ɤɨɝɧɢɬɢɜɧɵɣ ɢ ɞɟɹɬɟɥɶɧɨɫɬɧɵɣ) ɜɵɹɫɧɟɧɨ 
ɩɟɪɫɩɟɤɬɢɜɵ ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɥɢɱɧɨɫɬɧɚɹ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, 
ɫɬɪɭɤɬɭɪɚ, ɤɨɦɩɨɧɟɧɬ, ɦɨɬɢɜɚɰɢɨɧɧɚɹ ɫɮɟɪɚ, ɩɨɡɢɬɢɜɧɨɟ ɨɬɧɨɲɟɧɢɟ. 

 

ȼȱȾɈɆɈɋɌȱ ɉɊɈ ȺȼɌɈɊȺ 
ɉɪɹɞɭɧ ȼɚɥɟɪɿɣ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ – ɚɫɩɿɪɚɧɬ ɤɚɮɟɞɪɢ ɩɟɞɚɝɨɝɿɤɢ ɬɚ ɨɫɜɿɬɧɶɨɝɨ 

ɦɟɧɟɞɠɦɟɧɬɭ Ʉɿɪɨɜɨɝɪɚɞɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ 
ȼɢɧɧɢɱɟɧɤɚ. 

Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɦɚɣɛɭɬɧɶɨɝɨ ɭɱɢɬɟɥɹ 
ɦɚɬɟɦɚɬɢɤɢ ɧɚ ɨɫɧɨɜɿ ɦɿɠɩɪɟɞɦɟɬɧɨʀ ɿɧɬɟɝɪɚɰɿʀ. 

 

 

ɍȾɄ 372.853 

Ⱥ.Ʌ. ɋɚɦɨɮɚɥɨɜ, ɂ.ɂ. Ɇɨɪɞɭɯɚɣ 

ɍɱɪɟɠɞɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ «Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ  

ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ɏ. ɋɤɨɪɢɧɵ» 

ɈȻɍɑȺɘɓȺə ȺɇɂɆȺɐɂə «ȼȿɄɌɈɊȺ. ɈɉȿɊȺɐɂɂ ɇȺȾ 
ȼȿɄɌɈɊȺɆɂ» 

 

Ɋɚɡɪɚɛɨɬɚɧɚ ɨɛɭɱɚɸɳɚɹ ɚɧɢɦɚɰɢɹ ɩɨ ɬɟɦɟ «ȼɟɤɬɨɪɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ», ɜ 
ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɫɜɟɞɟɧɢɹ ɨ ɜɟɤɬɨɪɚɯ. ɋ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɧɢɦɚɰɢɢ ɩɨɤɚɡɚɧɵ 
ɨɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ (ɫɥɨɠɟɧɢɟ, ɜɵɱɢɬɚɧɢɟ, ɭɦɧɨɠɟɧɢɟ ɜɟɤɬɨɪɚ ɧɚ ɱɢɫɥɨ, ɫɤɚɥɹɪɧɨɟ ɢ 
ɜɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɹ). ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ. 

 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɛɭɱɚɸɳɚɹ ɚɧɢɦɚɰɢɹ, ɜɟɤɬɨɪ, ɨɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ, ɮɢɡɢɱɟɫɤɢɟ 

ɡɚɞɚɱɢ. 
 

ȼɜɟɞɟɧɢɟ. ɉɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɡɚɞɚɱɢ ɩɨ ɮɢɡɢɤɟ, ɜ ɭɫɥɨɜɢɢ ɤɨɬɨɪɨɣ 
ɮɢɝɭɪɢɪɭɸɬ ɜɟɤɬɨɪɧɵɟ ɜɟɥɢɱɢɧɵ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɤɬɨɪɧɵɣ ɫɩɨɫɨɛ ɟɟ 
ɪɟɲɟɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬɫɹ, ɢ ɛɭɞɟɬ ɜɵɬɟɤɚɬɶ ɢɡ 
ɫɚɦɨɣ ɩɪɢɪɨɞɵ ɜɟɤɬɨɪɧɵɯ ɜɟɥɢɱɢɧ, ɨɱɟɧɶ ɱɚɫɬɨ ɨɧɨ ɩɨɥɭɱɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɭɫɬɧɨ. ɇɨ 
ɞɚɠɟ ɟɫɥɢ ɢ ɧɟ ɩɨɥɭɱɢɬɫɹ ɩɪɨɫɬɨɝɨ ɪɟɲɟɧɢɹ, ɬɨ ɪɟɲɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɜɟɤɬɨɪɧɨɝɨ ɫɩɨɫɨɛɚ 
ɛɭɞɟɬ ɧɟ ɫɥɨɠɧɟɟ ɚɧɚɥɨɝɢɱɧɨɝɨ ɪɟɲɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɬɪɚɞɢɰɢɨɧɧɵɣ ɤɨɨɪɞɢɧɚɬɧɵɣ 
ɩɨɞɯɨɞ. 

ȼɟɤɬɨɪɧɵɣ ɫɩɨɫɨɛ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɢɦɟɧɢɦ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɡɚɞɚɱ ɞɢɧɚɦɢɤɢ. ȿɝɨ 
ɦɨɠɧɨ ɫ ɭɫɩɟɯɨɦ ɩɪɢɦɟɧɹɬɶ ɜ ɤɢɧɟɦɚɬɢɤɟ, ɫɬɚɬɢɤɟ, ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɟ, ɨɩɬɢɤɟ, ɬ.ɟ. ɜɫɸɞɭ, 
ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɨɹɜɥɟɧɢɟ ɜɟɤɬɨɪɧɵɯ ɜɟɥɢɱɢɧ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɫ ɩɨɦɨɳɶɸ ɜɟɤɬɨɪɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɯɨɪɨɲɟɟ ɜɥɚɞɟɧɢɟ ɚɩɩɚɪɚɬɨɦ ɜɟɤɬɨɪɧɨɣ ɚɥɝɟɛɪɵ. ɇɭɠɧɨ ɱɟɬɤɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɟɛɟ, ɱɬɨ 
ɬɚɤɨɟ ɜɟɤɬɨɪ, ɢ ɤɚɤɢɟ ɧɚɞ ɧɢɦ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɰɢɢ. 
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ȼɟɤɬɨɪɧɵɣ ɫɩɨɫɨɛ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɜɨɛɨɞɧɨɟ ɜɥɚɞɟɧɢɟ ɝɟɨɦɟɬɪɢɟɣ. ɇɚɩɪɢɦɟɪ, ɜɨ 
ɦɧɨɝɢɯ ɡɚɞɚɱɚɯ ɧɚ ɩɨɢɫɤ ɦɢɧɢɦɚɥɶɧɨɣ ɫɢɥɵ ɜɟɫɶɦɚ ɩɪɨɞɭɤɬɢɜɧɨɣ ɨɤɚɡɵɜɚɟɬɫɹ ɢɞɟɹ 
ɫɜɟɞɟɧɢɹ ɜɫɟɯ ɫɢɥ ɜ ɬɪɟɭɝɨɥɶɧɢɤ. Ɇɢɧɢɦɚɥɶɧɚɹ ɫɢɥɚ ɩɨɥɭɱɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, 
ɤɨɝɞɚ ɬɪɟɭɝɨɥɶɧɢɤ, ɩɨɫɬɪɨɟɧɧɵɣ ɧɚ ɷɬɢɯ ɜɟɤɬɨɪɚɯ, ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɦ. 

ɍ ɦɧɨɝɢɯ ɲɤɨɥɶɧɢɤɨɜ ɢ ɫɬɭɞɟɧɬɨɜ ɦɥɚɞɲɢɯ ɤɭɪɫɨɜ ɜɨɡɧɢɤɚɸɬ ɫɥɨɠɧɨɫɬɢ ɩɪɢ 
ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɩɨ ɮɢɡɢɤɟ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ, ɷɬɨ ɫɜɹɡɚɧɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɛɚɡɨɜɵɯ ɡɧɚɧɢɣ ɨ ɜɟɤɬɨɪɚɯ ɢ ɨɩɟɪɚɰɢɹɯ ɧɚɞ ɧɢɦɢ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɷɬɨɝɨ 
ɩɪɨɛɟɥɚ ɧɚ ɤɚɮɟɞɪɟ ɨɛɳɟɣ ɮɢɡɢɤɢ ȽȽɍ ɢɦɟɧɢ Ɏ. ɋɤɨɪɢɧɵ (Ƚɨɦɟɥɶ, Ȼɟɥɚɪɭɫɶ) 
ɪɚɡɪɚɛɨɬɚɧɚ ɨɛɭɱɚɸɳɚɹ ɚɧɢɦɚɰɢɹ «ȼɟɤɬɨɪɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ». ȼ ɧɟɣ ɩɪɢɜɟɞɟɧɵ 
ɫɜɟɞɟɧɢɹ ɨ ɜɟɤɬɨɪɚɯ, ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɫɬɜ ɚɧɢɦɚɰɢɢ ɩɨɤɚɡɚɧɵ ɨɩɟɪɚɰɢɢ ɧɚɞ 
ɜɟɤɬɨɪɚɦɢ (ɫɥɨɠɟɧɢɟ, ɜɵɱɢɬɚɧɢɟ, ɭɦɧɨɠɟɧɢɟ ɜɟɤɬɨɪɚ ɧɚ ɱɢɫɥɨ, ɫɤɚɥɹɪɧɨɟ ɢ ɜɟɤɬɨɪɧɨɟ 
ɩɪɨɢɡɜɟɞɟɧɢɹ). ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɧɚɞ ɜɟɤɬɨɪɚɦɢ ɩɪɢ ɪɟɲɟɧɢɢ 
ɮɢɡɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ. ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɪɟɲɟɧɢɹ ɮɢɡɢɱɟɫɤɨɣ 
ɡɚɞɚɱ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ. 

Ȼɪɭɫɨɤ ɦɚɫɫɨɣ m  ɥɟɠɢɬ ɧɚ ɩɥɨɫɤɨɫɬɢ (ɪɢɫɭɧɨɤ 1). Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ 
ɫɤɨɥɶɠɟɧɢɹ ɛɪɭɫɤɚ ɨ ɩɥɨɫɤɨɫɬɶ ɪɚɜɟɧ  . ɋ ɤɚɤɨɣ ɦɢɧɢɦɚɥɶɧɨɣ ɫɢɥɨɣ ɧɭɠɧɨ 
ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɛɪɭɫɨɤ, ɱɬɨɛɵ ɫɞɜɢɧɭɬɶ ɟɝɨ ɫ ɦɟɫɬɚ? 

Ɋɟɲɟɧɢɟ. ȼ ɡɚɞɚɱɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɬɟɥɚμ ɛɪɭɫɨɤ, 
ɩɥɨɫɤɨɫɬɶ, Ɂɟɦɥɹ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɛɪɭɫɤɚ ɢ Ɂɟɦɥɢ ɜɵɪɚɠɚɟɬɫɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɛɪɭɫɨɤ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɛɪɭɫɤɚ ɢ ɩɥɨɫɤɨɫɬɢ 
ɨɩɢɫɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɢɥɵ ɪɟɚɤɰɢɢ ɨɩɨɪɵ. 
ɉɪɢ ɥɸɛɨɣ ɩɨɩɵɬɤɟ ɫɞɜɢɧɭɬɶ ɬɟɥɨ ɫ ɦɟɫɬɚ 

ɜɨɡɧɢɤɧɟɬ ɫɢɥɚ ɬɪɟɧɢɹ (ɫɧɚɱɚɥɚ ɩɨɤɨɹ, ɚ ɩɨɬɨɦ ɢ ɫɤɨɥɶɠɟɧɢɹ). 
ɋɞɟɥɚɟɦ ɱɟɪɬёɠ ɢ ɪɚɫɫɬɚɜɢɦ ɨɛɨɡɧɚɱɟɧɧɵɟ ɫɢɥɵ (ɪɢɫɭɧɨɤ 2). ɂɡ 
ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ ɩɨɧɹɬɧɨ, ɱɬɨ ɛɪɭɫɨɤ ɛɭɞɟɬ ɞɜɢɝɚɬɶɫɹ ɩɨ ɩɥɨɫɤɨɫɬɢ. 
ɇɨ ɦɢɧɢɦɚɥɶɧɚɹ ɫɢɥɚ, ɜɵɡɜɚɜɲɚɹ ɞɜɢɠɟɧɢɟ, ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɚ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ. ɗɬɨ ɫɬɚɧɟɬ ɩɨɧɹɬɧɵɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. ɋɢɥɚ ɞɨɥɠɧɚ 
ɩɪɟɨɞɨɥɟɬɶ ɫɢɥɭ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɫɢɥɵ ɪɟɚɤɰɢɢ ɨɩɨɪɵ, ɤɨɬɨɪɚɹ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɫɢɥɵ ɬɹɠɟɫɬɢ ɢ, ɫɚɦɨɟ ɝɥɚɜɧɨɟ, ɩɪɢɥɨɠɟɧɧɨɣ ɫɢɥɵ. 
ɉɪɢɤɥɚɞɵɜɚɹ ɫɢɥɭ ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɦɵ ɧɟ ɤɨɦɩɟɧɫɢɪɭɟɦ ɫɢɥɭ ɪɟɚɤɰɢɢ ɨɩɨɪɵ, ɩɨɷɬɨɦɭ ɢ 
ɫɢɥɚ ɬɪɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɚ. ɇɚɨɛɨɪɨɬ, ɩɪɢɤɥɚɞɵɜɚɹ ɫɢɥɭ ɩɨɞ ɛɨɥɶɲɢɦ ɭɝɥɨɦ, ɦɵ ɛɭɞɟɦ 
ɛɨɥɶɲɟ ɩɨɞɧɢɦɚɬɶ ɬɟɥɨ, ɱɟɦ ɟɝɨ ɬɚɳɢɬɶ. Ɉɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɦɵ ɩɪɢɥɨɠɟɧɧɨɣ ɫɢɥɨɣ ɫɥɟɝɤɚ ɩɪɢɩɨɞɧɹɥɢ ɬɟɥɨ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɫɢɥɭ ɪɟɚɤɰɢɢ ɨɩɨɪɵ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɢɥɭ ɬɪɟɧɢɹ. 

ɉɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ ɬɟɥɨ ɞɨɥɠɧɨ ɞɜɢɝɚɬɶɫɹ ɪɚɜɧɨɦɟɪɧɨ. Ɍɨɝɞɚ ɩɨ ɜɬɨɪɨɦɭ ɡɚɤɨɧɭ 
ɇɶɸɬɨɧɚ, ɫɭɦɦɚ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɬɟɥɨ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɧɭɥɸ. 
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ȼɜɟɞёɦ ɜ ɪɚɫɫɦɨɬɪɟɧɢɟ ɨɛɨɛɳёɧɧɭɸ ɫɢɥɭ ɪɟɚɤɰɢɢ ɨɩɨɪɵ Q


, ɪɚɜɧɭɸ ɜɟɤɬɨɪɧɨɣ 

ɫɭɦɦɟ ɫɢɥ ɪɟɚɤɰɢɢ ɨɩɨɪɵ ɢ ɫɢɥ ɬɪɟɧɢɹ. ȼɟɤɬɨɪɚ N
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 ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ ɞɪɭɝ ɞɪɭɝɭ, ɢ 
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ɢɯ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɤɚɬɟɬɵ, ɚ ɜɟɤɬɨɪ Q


 - ɤɚɤ ɝɢɩɨɬɟɧɭɡɭ. ȿё ɜɟɥɢɱɢɧɚ ɩɨɤɚ 
ɧɟɢɡɜɟɫɬɧɚ, ɧɨ ɡɚɬɨ ɜɩɨɥɧɟ ɨɩɪɟɞɟɥɟɧɨ ɧɚɩɪɚɜɥɟɧɢɟ ɷɬɨɣ ɫɢɥɵ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɜɟɤɬɨɪɚ 

N


 ɢ ɌɊF


 ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɞɪɭɝ ɞɪɭɝɭ, ɩɨɷɬɨɦɭ ɨɬɧɨɲɟɧɢɟ ɦɨɞɭɥɟɣ ɫɢɥɵ ɬɪɟɧɢɹ ɢ 
ɪɟɚɤɰɢɢ ɨɩɨɪɵ ɛɭɞɟɬ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥёɧɧɵɦμ 

  
N

N
tg

N

FɌɊ  ɢɥɢ   arctg .  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɮɨɪɦɭɥɚ (1) ɩɪɢɦɟɬ ɜɢɞμ 

 0 FQgm


. (2) 

ɂɫɫɥɟɞɭɟɦ ɮɨɪɦɭɥɭ (2) ɝɪɚɮɢɱɟɫɤɢ (ɪɢɫɭɧɨɤ 3). Ɉɬɨɛɪɚɡɢɦ 
ɜɟɤɬɨɪ ɫɢɥɵ ɬɹɠɟɫɬɢ. Ɉɬ ɟɝɨ ɤɨɧɰɚ ɨɬɥɨɠɢɦ ɢɡɜɟɫɬɧɵɣ ɧɚɦ ɭɝɨɥ 
ɧɚɤɥɨɧɚ ɜɟɤɬɨɪɚ ɨɛɨɛɳёɧɧɨɣ ɫɢɥɵ ɪɟɚɤɰɢɢ ɨɩɨɪɵ. ɋɚɦ ɜɟɤɬɨɪ ɛɭɞɟɬ 
ɥɟɠɚɬɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɥɭɱɟ. ȼɟɤɬɨɪ ɩɪɢɥɨɠɟɧɧɨɣ ɫɢɥɵ ɛɭɞɟɬ 

ɧɚɱɢɧɚɬɶɫɹ ɜ ɤɨɧɰɟ ɜɟɤɬɨɪɚ Q


, ɚ ɡɚɤɚɧɱɢɜɚɬɶɫɹ ɜ ɧɚɱɚɥɟ ɜɟɤɬɨɪɚ ɫɢɥɵ 
ɬɹɠɟɫɬɢ. ɗɬɨɬ ɜɟɤɬɨɪ ɛɭɞɟɬ ɦɢɧɢɦɚɥɟɧ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ – ɤɨɝɞɚ 

ɨɧ ɛɭɞɟɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ ɜɟɤɬɨɪɭ Q


, ɢɥɢ ɬɪɨɣɤɚ ɜɟɤɬɨɪɨɜ gm


, 

Q


 ɢ F


ɞɨɥɠɧɵ ɫɨɫɬɚɜɥɹɬɶ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ. Ʌɸɛɨɟ 

ɞɪɭɝɨɟ ɩɨɥɨɠɟɧɢɟ ɜɟɤɬɨɪɚ F


 (ɱɟɪɧɵɟ ɨɬɪɟɡɤɢ ɧɚ ɪɢɫɭɧɤɟ 3) 
ɩɪɢɜɟɞёɬ ɬɨɥɶɤɨ ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɢɥɵ. ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɧɚɯɨɞɢɦμ ɦɢɧɢɦɚɥɶɧɚɹ ɫɢɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɚ 
ɩɨɞ ɭɝɥɨɦ   ɤ ɝɨɪɢɡɨɧɬɭ. ȼɵɱɢɫɥɢɦ ɦɨɞɭɥɶ ɷɬɨɣ ɫɢɥɵμ 
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Ⱥɧɚɥɢɡ ɪɟɲɟɧɢɹ. ɉɪɢɜɟɞёɦ ɪɟɲɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɫɩɨɫɨɛɚ. 

Ɂɚ ɨɫɧɨɜɭ ɜɨɡɶɦёɦ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɢɥ ɧɚ ɪɢɫɭɧɤɟ 2 ɢ ɮɨɪɦɭɥɭ (1). ȼɵɛɟɪɟɦ ɫɢɫɬɟɦɭ 
ɨɬɫɱёɬɚ (ɪɢɫɭɧɨɤ 4). Ɉɫɶ OX  ɧɚɩɪɚɜɥɟɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɚ ɨɫɶ OY  - ɜɟɪɬɢɤɚɥɶɧɨ. 
ɋɩɪɨɟɤɬɢɪɭɟɦ ɫɢɥɵ ɧɚ ɨɫɢ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬμ 
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Ɋɟɲɢɦ ɫɢɫɬɟɦɭμ 
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ȼɟɥɢɱɢɧɚ ɩɪɢɥɨɠɟɧɧɨɣ ɫɢɥɵ ɜɟɫɶɦɚ ɫɥɨɠɧɵɦ ɨɛɪɚɡɨɦ ɡɚɜɢɫɢɬ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ 
ɫɢɥɵ ɤ ɝɨɪɢɡɨɧɬɚɥɢ. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɭɠɧɨ ɜɵɱɢɫɥɢɬɶ 
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ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ ɢ ɩɪɢɪɚɜɧɹɬɶ ɟё ɤ ɧɭɥɸ. ɉɨɬɨɦ ɧɭɠɧɨ ɜɵɱɢɫɥɢɬɶ ɜɬɨɪɭɸ 
ɩɪɨɢɡɜɨɞɧɭɸ, ɱɬɨɛɵ ɭɡɧɚɬɶ, ɫ ɤɚɤɢɦ ɷɤɫɬɪɟɦɭɦɨɦ ɦɵ ɢɦɟɟɦ ɞɟɥɨμ ɬɨɱɤɨɣ ɦɢɧɢɦɭɦɚ ɢɥɢ 
ɦɚɤɫɢɦɭɦɚ. Ⱦɚɥɟɟ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɞɫɬɚɜɥɹɟɬɫɹ ɜ ɮɭɧɤɰɢɸ ɢ ɧɚɯɨɞɢɬɫɹ ɟɝɨ 
ɡɧɚɱɟɧɢɟ. Ʉɪɚɬɤɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɞɚɥɶɧɟɣɲɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɨɜɫɟɦ ɧɟ ɞɨɛɚɜɢɥɨ ɨɩɬɢɦɢɡɦɚ, 
ɧɚɨɛɨɪɨɬ, ɨɞɢɧ ɜɢɞ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ ɨɬɛɢɜɚɟɬ ɜɫɹɤɨɟ ɠɟɥɚɧɢɟ ɜɵɩɨɥɧɹɬɶ 
ɧɚɡɜɚɧɧɵɟ ɷɬɚɩɵ. ɇɨ ɦɵ ɜɫё ɠɟ ɩɪɢɜɟɞёɦ ɞɚɥɶɧɟɣɲɟɟ ɪɟɲɟɧɢɟ. 
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ɉɪɨɢɡɜɟɞɟɧɢɟ ɪɚɜɧɨ ɧɭɥɸ, ɤɨɝɞɚ ɨɞɢɧ ɢɡ ɫɨɦɧɨɠɢɬɟɥɟɣ ɪɚɜɟɧ ɧɭɥɸ. ɇɨ 0mg , 

  0sincos
2    (ɬ.ɤ. ɡɧɚɦɟɧɚɬɟɥɶ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɵɦ ɧɭɥɸ). Ɉɫɬɚёɬɫɹ ɬɨɥɶɤɨ 
0sincos   . Ɋɟɲɚɹ, ɩɨɥɭɱɚɟɦμ  tg  - ɬɨɱɧɨ ɬɚɤɨɣ ɠɟ ɨɬɜɟɬ ɦɵ ɩɨɥɭɱɢɥɢ 

ɪɚɧɶɲɟ ɝɨɪɚɡɞɨ ɩɪɨɳɟ ɢ ɩɨɧɹɬɧɟɟ. ɇɚɯɨɞɹ ɜɬɨɪɭɸ ɩɪɨɢɡɜɨɞɧɭɸ, ɭɛɟɠɞɚɟɦɫɹ ɱɬɨ ɷɬɨ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɬɨɱɤɚ ɦɢɧɢɦɭɦɚ. Ɍɨɝɞɚ ɩɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɨɟ ɪɟɲɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (3) ɢ 
ɧɚɣɞёɦ ɨɬɜɟɬμ 
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Ɉɬɜɟɬɵ ɫɨɜɩɚɞɚɸɬ, ɧɨ ɜɬɨɪɨɣ ɛɵɥ ɩɨɥɭɱɟɧ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɫɥɨɠɧɵɦ ɨɛɪɚɡɨɦ ɢ 
ɫɨɜɫɟɦ ɧɟɧɚɝɥɹɞɟɧ. ȿɳё ɪɚɡ ɭɛɟɠɞɚɟɦɫɹ ɜ ɩɪɨɫɬɨɬɟ, ɷɥɟɝɚɧɬɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɜɟɤɬɨɪɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɲɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

 
Ɋɢɫɭɧɨɤ 5. Ɇɟɧɸ ɨɛɭɱɚɸɳɟɣ ɚɧɢɦɚɰɢɢ 

Ɋɚɡɪɚɛɨɬɤɚ ɨɛɭɱɚɸɳɟɣ ɚɧɢɦɚɰɢɢ «ȼɟɤɬɨɪɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ». 
Ɉɛɭɱɚɸɳɚɹ ɚɧɢɦɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɩɪɨɝɪɚɦɦɟ MКМЫШЦОНТК FХКЬС. Ⱦɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ 
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ɪɟɚɥɢɡɭɟɬ ɚɧɢɦɚɰɢɸ ɜɟɤɬɨɪɧɵɯ ɨɛɴɟɤɬɨɜ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɦɭɥɶɬɢɩɥɢɤɚɰɢɨɧɧɨɝɨ ɢɥɢ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɪɨɥɢɤɚ ɧɚɦ ɧɭɠɧɨ ɬɨɥɶɤɨ ɨɞɢɧ ɪɚɡ ɫɨɡɞɚɬɶ 
ɚɧɢɦɢɪɭɟɦɵɣ ɨɛɴɟɤɬ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɫɬɨ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɟɝɨ ɚɬɪɢɛɭɬɚɦɢ ɢ ɮɨɪɦɨɣ. 
ɉɪɨɫɦɨɬɪɟɬɶ ɚɧɢɦɚɰɢɸ ɦɨɠɧɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɸɛɨɦ ɛɪɚɭɡɟɪɟ. Ⱥɧɢɦɚɰɢɸ ɬɚɤɠɟ ɦɨɠɧɨ 
ɨɬɤɪɵɜɚɬɶ ɫ ɠɟɫɬɤɨɝɨ ɞɢɫɤɚ, ɬɚɤɨɟ ɜɢɞɟɨ ɛɭɞɟɬ ɢɦɟɬɶ ɪɚɫɲɢɪɟɧɢɟ FLV ɢɥɢ SАF, ɚ 
ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɟɝɨ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɦɧɨɝɢɯ ɜɢɞɟɨ-ɩɥɟɟɪɨɜ. 

ȼ ɫɨɫɬɚɜ ɨɛɭɱɚɸɳɟɣ ɚɧɢɦɚɰɢɢ «ȼɟɤɬɨɪɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ» ɜɯɨɞɹɬ ɩɭɧɤɬɵ 
ɦɟɧɸμ «ȼɟɤɬɨɪ», «ɋɥɨɠɟɧɢɟ ɜɟɤɬɨɪɨɜ», «ɉɪɨɟɤɰɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ», «ɉɪɢɦɟɪɵ» 
(ɪɢɫɭɧɨɤ 5). 

ȼ ɩɭɧɤɬɟ ɦɟɧɸ «ȼɟɤɬɨɪ» ɞɚɧɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɧɹɬɢɹ – ɜɟɤɬɨɪ, ɦɨɞɭɥɶ ɜɟɤɬɨɪɚ, 
ɟɞɢɧɢɱɧɵɣ ɢ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɜɟɤɬɨɪ, ɤɨɥɥɢɧɟɚɪɧɵɣ ɢ ɤɨɦɩɥɚɧɚɪɧɵɣ ɜɟɤɬɨɪ, ɡɚɤɨɧɵ 
ɭɦɧɨɠɟɧɢɹ ɜɟɤɬɨɪɚ ɧɚ ɱɢɫɥɚ, ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ, ɜɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ. 

ɉɭɧɤɬ ɦɟɧɸ «ɋɥɨɠɟɧɢɟ ɜɟɤɬɨɪɨɜ» ɫɨɞɟɪɠɢɬ ɬɪɢ ɩɪɚɜɢɥɚ ɫɥɨɠɟɧɢɹ ɜɟɤɬɨɪɨɜμ 
«ɉɪɚɜɢɥɨ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɚ», «ɉɪɚɜɢɥɨ ɬɪɟɭɝɨɥɶɧɢɤɚ», «ɉɪɚɜɢɥɨ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ» 
(ɪɢɫɭɧɨɤ 6). ȼ ɤɚɠɞɨɦ ɩɭɧɤɬɟ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɟɧɢɹ ɚɧɢɦɚɰɢɢ ɢ ɜɨɡɜɪɚɬ ɜ 
ɦɟɧɸ. 

ɉɭɧɤɬ ɦɟɧɸ «ɉɪɨɟɤɰɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ» ɜɤɥɸɱɚɟɬ ɩɭɧɤɬɵμ ɪɚɡɥɨɠɟɧɢɟ ɜɟɤɬɨɪɚ ɧɚ 
ɫɨɫɬɚɜɥɹɸɳɢɟ, ɛɚɡɢɫ, ɩɪɨɟɤɰɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ, ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ ɜ 
ɤɨɨɪɞɢɧɚɬɚɯ. 

 

 
Ɋɢɫɭɧɨɤ 6. ɉɭɧɤɬ ɦɟɧɸ «ɉɪɚɜɢɥɨ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ» 
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Ɋɢɫɭɧɨɤ 7. ɉɭɧɤɬ ɦɟɧɸ «ȼɟɤɬɨɪ ɦɝɧɨɜɟɧɧɨɣ ɫɤɨɪɨɫɬɢ»  Ɋɢɫɭɧɨɤ 8. ɉɭɧɤɬ ɦɟɧɸ «Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɜɟɤɬɨɪ» 

(ɚɧɢɦɚɰɢɹ ɞɜɢɠɟɧɢɹ ɥɨɞɤɢ ɜ ɪɟɤɟ) 
 

ɉɭɧɤɬ «ɉɪɢɦɟɪɵ» ɫɨɞɟɪɠɢɬ ɚɧɢɦɚɰɢɸ ɞɟɦɨɧɫɬɪɢɪɭɸɳɭɸ ɜɟɤɬɨɪɧɵɟ ɮɢɡɢɱɟɫɤɢɟ 
ɜɟɥɢɱɢɧɵμ «ȼɟɤɬɨɪ ɦɝɧɨɜɟɧɧɨɣ ɫɤɨɪɨɫɬɢ» (ɪɢɫɭɧɨɤ 7) (ɩɪɢ ɧɚɜɟɞɟɧɢɢ ɤɭɪɫɨɪɚ ɧɚ 
ɧɭɦɟɪɨɜɚɧɧɵɟ ɬɨɱɤɢ ɩɨɹɜɥɹɟɬɫɹ ɫɬɪɟɥɤɚ ɭɤɚɡɵɜɚɸɳɚɹ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɤɬɨɪɚ ɦɝɧɨɜɟɧɧɨɣ 
ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ), «Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɜɟɤɬɨɪ» (ɪɢɫɭɧɨɤ 8) (ɚɧɢɦɚɰɢɹ 
ɞɜɢɠɟɧɢɹ ɥɨɞɤɢ ɜ ɪɟɤɟ), «ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ» (ɪɢɫɭɧɨɤ λ). 

 

Ɋɢɫɭɧɨɤ λ  ɉɭɧɤɬ ɦɟɧɸ «ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ» 
 

Ʉɪɨɦɟ ɬɨɝɨ ɜ ɫɨɫɬɚɜ ɩɭɧɤɬɚ «ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ» 
ɜɤɥɸɱɟɧɵ ɲɟɫɬɶ ɡɚɞɚɱ ɫ ɪɟɲɟɧɢɟɦ (ɪɢɫɭɧɨɤ λ). 

Ɂɚɤɥɸɱɟɧɢɟ. ɉɪɢɦɟɧɟɧɢɟ ɜɟɤɬɨɪɧɨɝɨ ɫɩɨɫɨɛɚ ɜ ɯɨɞɟ ɚɧɚɥɢɡɚ ɡɚɞɚɱ ɩɨ ɞɢɧɚɦɢɤɟ 
ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɢɯ ɪɟɲɟɧɢɹ, ɚ ɢɧɨɝɞɚ ɫɞɟɥɚɬɶ ɞɚɠɟ ɟɝɨ ɭɫɬɧɵɦ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɢ ɭɝɥɭɛɢɬɶ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɲɟɧɢɹ. 
Ɉɛɭɱɚɸɳɚɹ ɚɧɢɦɚɰɢɹ «ȼɟɤɬɨɪɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ» ɩɨɡɜɨɥɢɬ ɫɬɭɞɟɧɬɚɦ ɢ 
ɲɤɨɥɶɧɢɤɚɦ ɱɟɬɱɟ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɟɛɟ, ɱɬɨ ɬɚɤɨɟ ɜɟɤɬɨɪ, ɢ ɤɚɤɢɟ ɧɚɞ ɧɢɦ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ 
ɨɩɟɪɚɰɢɢ, ɩɨɦɨɠɟɬ ɩɨɧɹɬɶ ɜɟɤɬɨɪɧɵɣ ɫɩɨɫɨɛ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɮɢɡɢɤɟ. 

Ɇɵ ɫɱɢɬɚɟɦ, ɱɬɨ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɮɢɡɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɡɚɞɚɱ, ɪɟɲɚɟɦɵɯ ɢɦɟɧɧɨ ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ. Ɍɚɤɠɟ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɧɭɠɧɨ 
ɭɞɟɥɢɬɶ ɛɨɥɶɲɟ ɜɧɢɦɚɧɢɹ ɧɚ ɫɩɟɰɤɭɪɫɚɯ ɩɨ ɪɟɲɟɧɢɸ ɮɢɡɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 
ɫɬɭɞɟɧɬɨɜ – ɛɭɞɭɳɢɯ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɮɢɡɢɤɢ. 
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EDUCATIONAL ANIMATION "THE VECTOR. OPERATIONS ON VECTORS" 

 
Educational animation on the subject "The Vector. Operations on vectors" has been 

developed. In the animation data on vectors are provided. With the help of the computer 

animation operations on vectors (addition, subtraction, multiplication of the vector by the 

number, scalar and vector products) are shown. Examples of the solution of physical problems 

are given in the vector way. 

Key words: educational animation, vector, operations on vectors, physical problems.  

 

Ⱥ.Ʌ. ɋɚɦɨɮɚɥɨɜ, ɂ.ɂ. Ɇɨɪɞɭɯɚɣ 
ɍɈ «Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ɏ. ɋɤɨɪɢɧɵ» 

ɈȻɍɑȺɘɓȺə ȺɇɂɆȺɐɂə «ȼȿɄɌɈɊȺ. ɈɉȿɊȺɐɂɂ ɇȺȾ ȼȿɄɌɈɊȺɆɂ»  

 

Ɋɚɡɪɚɛɨɬɚɧɚ ɨɛɭɱɚɸɳɚɹ ɚɧɢɦɚɰɢɹ ɩɨ ɬɟɦɟ «ȼɟɤɬɨɪɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ», ɜ 
ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɫɜɟɞɟɧɢɹ ɨ ɜɟɤɬɨɪɚɯ. ɋ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɧɢɦɚɰɢɢ 
ɩɨɤɚɡɚɧɵ ɨɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ (ɫɥɨɠɟɧɢɟ, ɜɵɱɢɬɚɧɢɟ, ɭɦɧɨɠɟɧɢɟ ɜɟɤɬɨɪɚ ɧɚ ɱɢɫɥɨ, 
ɫɤɚɥɹɪɧɨɟ ɢ ɜɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ). ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɡɚɞɚɱ 
ɜɟɤɬɨɪɧɵɦ ɫɩɨɫɨɛɨɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɛɭɱɚɸɳɚɹ ɚɧɢɦɚɰɢɹ, ɜɟɤɬɨɪ, ɨɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ, 
ɮɢɡɢɱɟɫɤɢɟ ɡɚɞɚɱɢ. 

 

ɋȼȿȾȿɇɂə ɈȻ ȺȼɌɈɊȺɏ 
ɋɚɦɨɮɚɥɨɜ Ⱥɧɞɪɟɣ Ʌɟɨɧɢɞɨɜɢɱ – ɤɚɧɞɢɞɚɬ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, 

ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɨɛɳɟɣ ɮɢɡɢɤɢ ɭɱɪɟɠɞɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ «Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ɏ. ɋɤɨɪɢɧɵ», Ƚɨɦɟɥɶ, Ȼɟɥɚɪɭɫɶ. 

ɇɚɭɱɧɵɟ ɢɧɬɟɪɟɫɵ: ɦɟɬɨɞɢɤɚ ɨɛɭɱɟɧɢɹ ɮɢɡɢɤɟ. 
 

Ɇɨɪɞɭɯɚɣ ɂɝɨɪɶ ɂɜɚɧɨɜɢɱ  ɜɵɩɭɫɤɧɢɤ ɮɢɡɢɱɟɫɤɨɝɨ ɮɚɤɭɥɶɬɟɬɚ ɭɱɪɟɠɞɟɧɢɹ 
ɨɛɪɚɡɨɜɚɧɢɹ «Ƚɨɦɟɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ɏ. ɋɤɨɪɢɧɵ», Ƚɨɦɟɥɶ, 
Ȼɟɥɚɪɭɫɶ. 

ɇɚɭɱɧɵɟ ɢɧɬɟɪɟɫɵ: ɦɟɬɨɞɢɤɚ ɨɛɭɱɟɧɢɹ ɮɢɡɢɤɟ. 


