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Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɦɟɯɚɧɢɡɦɨɜ, ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɫɢɫɬɟɦɚɯ ɢɯ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɢɜɟɞɟɧ ɚɥɝɨɪɢɬɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɜɵɹɜɥɟɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɦɨɫɬɨɜɨɣ ɤɪɚɧ, ɦɟɯɚɧɢɡɦɵ, ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ, ɤɨɦɩɶɸɬɟɪɧɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 
 

ȼɜɟɞɟɧɢɟ 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɪɚɧɫɩɨɪɬɚ ɢ 
ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɜɫɟɦɟɫɬɧɨɟ ɜɧɟɞɪɟɧɢɟ ɦɟɯɚɧɢɡɚɰɢɢ, ɚ ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ, ɢ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɹɠɟɥɵɯ ɬɪɭɞɨɟɦɤɢɯ ɪɚɛɨɬ 
ɩɨ ɩɟɪɟɝɪɭɡɤɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ 
ɫɤɥɚɞɢɪɨɜɚɧɢɸ ɛɨɥɶɲɚɹ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɢɧɚɞɥɟɠɢɬ ɦɨɫɬɨɜɵɦ 
ɤɪɚɧɚɦ, ɜɤɥɸɱɟɧɢɸ ɢɯ ɜ ɪɚɡɥɢɱɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɢ ɰɢɤɥɵ. 
Ɇɨɫɬɨɜɵɟ (ɛɚɥɨɱɧɵɟ) ɤɪɚɧɵ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ, ɫɧɚɛɠɟɧɧɵɟ ɜ ɨɫɧɨɜɧɨɦ 
ɝɪɭɡɨɜɵɦ ɤɪɸɤɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɦɚɫɫɨɜɵɯ ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ ɝɪɭɡɨɜ 
ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ Д1 – 6]. 

ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɦɟɯɚɧɢɡɦɨɜ, ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɩɨɞɴɟɦɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ. Ɉɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ 
ɝɪɭɡɚ ɤɪɚɧɨɜ ɡɚɜɢɫɢɬ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɧɚɞɟɠɧɨɫɬɶ 
ɤɪɚɧɚ ɜ ɰɟɥɨɦ.  

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɤɢ ɢ 
ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨɞɴɟɦɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ ɢ ɢɯ ɷɮɮɟɤɬɢɜɧɚɹ 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɜɨɡɦɨɠɧɚ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ 
ɗȼɆ. 

Ɉɩɬɢɦɚɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚ ɗȼɆ 
ɦɟɯɚɧɢɡɦɨɜ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɧɢɠɟɧɢɸ ɢɯ ɦɚɫɫɵ, ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ, 
ɩɨɜɵɲɟɧɢɸ ɄɉȾ ɢ ɧɚɞɟɠɧɨɫɬɢ. 

Ʉɨɦɩɶюɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɦɨɫɬɨɜɨɝɨ 
ɤɪɚɧɚ ɧɚ ɬɟɥɟɠɤɟ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ 
ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɦɟɯɚɧɢɡɦɨɜ ɩɨɞɴɟɦɚ ɢɥɢ 
ɞɜɚ ɦɟɯɚɧɢɡɦɚ ɩɨɞɴɟɦɚ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ, ɚ ɜɬɨɪɨɣ (ɦɟɧɶɲɟɣ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ) – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ. 
Ɇɟɯɚɧɢɡɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 
ɦɨɫɬɭ ɤɪɚɧɚ, ɦɟɯɚɧɢɡɦ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɬɟɥɟɠɤɢ – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɟɥɟɠɤɟ. 

ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɫɤɨɪɨɫɬɟɣ ɩɟɪɟɦɟɳɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ 
ɝɪɭɡɨɜ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ. ɉɨɷɬɨɦɭ ɜɵɛɨɪ ɬɚɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ 
ɩɨɞɴɟɦɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɢɯ ɷɥɟɦɟɧɬɚɯ ɢɦɟɸɬ 
ɦɟɫɬɨ ɦɢɧɢɦɚɥɶɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ. 

Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɦɟɯɚɧɢɡɦɨɜ, ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɦɨɫɬɨɜɵɯ 
ɤɪɚɧɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɨɟɤɬɧɵɯ 
ɪɟɲɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɫɢɫɬɟɦɚɯ ɢɯ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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ɐɟɥɶ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – 
ɩɨɢɫɤ ɧɚɢɥɭɱɲɟɝɨ ɪɟɲɟɧɢɹ ɜ ɢɫɫɥɟɞɭɟɦɨɦ 
ɦɧɨɠɟɫɬɜɟ ɜɚɪɢɚɧɬɨɜ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ 
Д2, 3, 5, 7]: 

1. Ɋɚɡɪɚɛɨɬɤɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɢ ɜɵɛɨɪ 
ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɟɯɚɧɢɡɦɚ, ɡɚɞɚɧɢɟ 
ɡɧɚɱɟɧɢɣ ɤɨɬɨɪɵɯ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɜɨɡɦɨɠɧɨɝɨ ɜɚɪɢɚɧɬɚ; 

2. ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɤɪɢɬɟɪɢɟɜ 
ɤɚɱɟɫɬɜɚ (ɨɩɬɢɦɚɥɶɧɨɫɬɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ, 
ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ); 

3. ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ 
ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɤɪɢɬɟɪɢɟɜ 

ɤɚɱɟɫɬɜɚ ɢ ɬɟɦ ɫɚɦɵɦ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɦɧɨɠɟɫɬɜɚ ɜɚɪɢɚɧɬɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɢɳɟɬɫɹ 
ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ; 

4. ɪɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɦɟɯɚɧɢɡɦɚ; 

5. ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɨɩɬɢɦɢɡɚɰɢɢ ɢ 
ɟɝɨ ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɨ 
ɬɨɥɶɤɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɗȼɆ. 

Ⱥɥɝɨɪɢɬɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
(ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ ɫɢɧɬɟɡɚ) ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 
Ɋɢɫ. 1. Ⱥɥɝɨɪɢɬɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ 
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Ʉɪɢɬɟɪɢɣ ɤɚɱɟɫɬɜɚ (ɨɩɬɢɦɚɥɶɧɨɫɬɢ) – ɷɬɨ 
ɮɭɧɤɰɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɚ 
ɨɩɬɢɦɢɡɚɰɢɢ. Ʉɪɢɬɟɪɢɢ ɤɚɱɟɫɬɜɚ ɦɨɝɭɬ ɛɵɬɶ 
ɡɚɞɚɧɵ ɥɢɛɨ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɜɵɪɚɠɟɧɢɟɦ, ɥɢɛɨ 
ɡɚɦɤɧɭɬɵɦ ɚɥɝɨɪɢɬɦɨɦ ɨɩɪɟɞɟɥɟɧɢɹ. 

ɋɨɫɬɚɜ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɱɢɬɵɜɚɟɦɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɤ ɦɨɫɬɨɜɵɦ ɤɪɚɧɚɦ ɢ ɢɯ 
ɦɟɯɚɧɢɡɦɚɦ ɜɟɫɶɦɚ ɨɛɲɢɪɟɧ ɢ ɪɚɡɧɨɨɛɪɚɡɟɧ, 
ɩɨɷɬɨɦɭ ɡɚɞɚɱɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
– ɷɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɟ 
ɡɚɞɚɱɢ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɯɚɧɢɡɦɨɜ 
ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɦɨɫɬɨɜɵɯ 
ɤɪɚɧɨɜ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɬɚɤɢɟ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɚɤ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ, ɪɟɞɭɤɬɨɪɵ, ɬɨɪɦɨɡɚ, 
ɯɨɞɨɜɵɟ ɤɨɥɟɫɚ, ɤɪɸɤɨɜɵɟ ɩɨɞɜɟɫɤɢ ɢ ɞɪɭɝɢɟ, 
ɨɛɥɚɞɚɸɳɢɟ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶɸ ɢ 
ɩɨɡɜɨɥɹɸɳɢɟ ɫɨɡɞɚɜɚɬɶ ɢɡ ɷɬɢɯ 
ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɦɟɯɚɧɢɡɦɵ ɫ 
ɬɪɟɛɭɟɦɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɍɧɢɮɢɤɚɰɢɹ 
ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 
ɭɩɪɨɳɚɟɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɤɪɚɧɚ. 

Ɇɧɨɝɨɨɛɪɚɡɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɦɟɯɚɧɢɡɦɨɜ 
ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɜɦɟɫɬɟ ɫ 
ɧɚɤɨɩɥɟɧɧɵɦ ɨɩɵɬɨɦ ɢɯ ɩɪɢɦɟɧɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɧɨɜɵɟ ɬɟɧɞɟɧɰɢɢ ɜ 
ɦɟɬɨɞɚɯ ɢ ɫɪɟɞɫɬɜɚɯ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɜɵɪɚɛɨɬɚɬɶ ɨɛɴɟɤɬɢɜɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ 
ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 
ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ, 
ɹɜɥɹɸɳɢɯɫɹ ɨɫɧɨɜɨɣ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ. 

Ɍɪɟɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɨɛɥɚɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜ ɤɨɦɩɶɸɬɟɪɧɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ. Ɍɪɟɯɦɟɪɧɨɟ (3D) 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɷɬɨ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɛɴɟɦɧɵɯ 
ɦɨɞɟɥɟɣ ɜ ɬɪɟɯɦɟɪɧɨɣ ɩɥɨɫɤɨɫɬɢ. Ɍɪɟɯɦɟɪɧɵɟ 
ɦɨɞɟɥɢ – ɷɬɨ ɫɪɟɞɫɬɜɨ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɨɛɴɟɤɬɨɜ ɢ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɪɢ 
ɭɫɬɪɚɧɟɧɢɢ ɧɟɞɨɫɬɚɬɤɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ȼ ɯɨɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɜɟɞёɬɫɹ ɧɚ ɦɨɞɟɥɢ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɣ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ, ɮɢɡɢɱɟɫɤɢɟ, 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ "ɨɪɢɝɢɧɚɥɚ". ɇɚ ɬɚɤɢɯ 
ɦɨɞɟɥɹɯ ɢɡɭɱɚɸɬɫɹ ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ 
ɜ ɨɪɢɝɢɧɚɥɟ – ɨɛɴɟɤɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɥɢ 

ɪɚɡɪɚɛɨɬɤɢ (ɢɡɭɱɟɧɢɟ ɧɚ ɦɨɞɟɥɹɯ ɫɜɨɣɫɬɜ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
ɩɟɪɟɞɜɢɠɟɧɢɹ, ɩɨɞɴɟɦɚ ɢ ɬ. ɩ.). 

3D-ɦɨɞɟɥɶ ɨɛɥɚɞɚɟɬ ɜɩɨɥɧɟ ɪɟɚɥɶɧɵɦɢ 
ɮɢɡɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ – ɨɛɴɟɦɨɦ, 
ɩɥɨɬɧɨɫɬɶɸ, ɦɚɫɫɨɣ, ɰɟɧɬɪɨɦ ɬɹɠɟɫɬɢ, 
ɦɨɦɟɧɬɚɦɢ ɢɧɟɪɰɢɢ. Ɍɪɟɯɦɟɪɧɵɟ ɦɨɞɟɥɢ 
ɩɨɡɜɨɥɹɸɬ ɭɜɢɞɟɬɶ ɤɨɧɟɱɧɨɟ ɢɡɞɟɥɢɟ ɟɳɟ ɞɨ 
ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. Ʉɨɦɩɶɸɬɟɪɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɨɬɪɟɬɶ 
ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɚɪɢɚɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 
ɡɚ ɦɟɧɶɲɟɟ ɜɪɟɦɹ. Ɍɪɟɯɦɟɪɧɵɟ ɦɨɞɟɥɢ 
ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ, 
ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɫɪɟɞɟ ɄɈɆɉȺɋ-3D, ɩɨɤɚɡɚɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 2. 

ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɨɜ ɤɪɚɧɨɜ 
ɢɦɟɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ (ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɪɟɞɭɤɬɨɪɚ, 
ɬɨɪɦɨɡɚ ɢ ɞɪ.), ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ, ɛɨɥɟɟ 
ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɩɪɢɜɨɞɨɜ (ɜ 
ɬɨɦ ɱɢɫɥɟ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ), ɭɥɭɱɲɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɫɬɪɨɣɫɬɜ 
ɦɟɯɚɧɢɡɦɨɜ. Ɉɫɨɛɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɥɹɸɬ 
ɩɪɢɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɜɫɬɪɚɢɜɚɟɦɵɟ ɞɜɢɝɚɬɟɥɢ ɢ ɜɫɬɪɚɢɜɚɟɦɵɟ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɟɪɟɞɚɱɢ – ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɵ. 

ɉɨɫɬɪɨɟɧɧɵɟ ɬɪɟɯɦɟɪɧɵɟ ɦɨɞɟɥɢ ɞɟɬɚɥɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɝɟɧɟɪɢɪɭɸɬɫɹ ɜ ɱɟɪɬɟɠɢ ɫ 
ɩɨɥɧɵɦ ɧɚɛɨɪɨɦ ɫɪɟɞɫɬɜ ɫɨɡɞɚɧɢɹ ɫɢɦɜɨɥɨɜ 
ɞɨɩɭɫɤɨɜ, ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɬ.ɞ. Ɇɟɠɞɭ 
ɱɟɪɬɟɠɨɦ ɢ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɶɸ ɞɟɬɚɥɢ 
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɥɧɚɹ ɚɫɫɨɰɢɚɬɢɜɧɨɫɬɶ. 

Ɇɟɯɚɧɢɡɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ 
(ɬɟɥɟɠɤɢ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɤɪɚɧɚ (ɬɟɥɟɠɤɢ) ɩɨ ɪɟɥɶɫɨɜɨɦɭ ɩɭɬɢ ɫ 
ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ. Ɇɟɯɚɧɢɡɦ 
ɩɟɪɟɞɜɢɠɟɧɢɹ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ (ɬɟɥɟɠɤɢ) 
ɫɨɫɬɨɢɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, 
ɪɟɞɭɤɬɨɪɚ, ɬɨɪɦɨɡɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɤɨɥɟɫ 
(ɩɪɢɜɨɞɧɵɯ ɢ ɧɟɩɪɢɜɨɞɧɵɯ). ɗɥɟɦɟɧɬɵ 
ɦɟɯɚɧɢɡɦɚ ɩɟɪɟɞɜɢɠɟɧɢɹ ɫɨɟɞɢɧɟɧɵ 
ɦɭɮɬɚɦɢ.  

Ɉɞɧɢɦɢ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 
ɹɜɥɹɸɬɫɹ ɢɯ ɦɚɫɫɨɜɵɟ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
(ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ ɦɟɯɚɧɢɡɦɨɜ 
ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ) ɦɨɫɬɨɜɨɝɨ 
ɤɪɚɧɚ, ɹɜɥɹɸɬɫɹ: ɧɨɦɢɧɚɥɶɧɚɹ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ, ɫɤɨɪɨɫɬɶ 
ɩɟɪɟɦɟɳɟɧɢɹ ɤɪɚɧɚ (ɬɟɥɟɠɤɢ), ɫɤɨɪɨɫɬɶ 
ɩɨɞɴɟɦɚ ɝɪɭɡɚ, ɝɪɭɩɩɚ ɪɟɠɢɦɚ ɦɟɯɚɧɢɡɦɨɜ 
ɪɚɛɨɬɵ ɤɪɚɧɚ. 
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ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
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ɍɡɟɥ ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ ɤɪɚɧɚ Ʉɨɥɨɞɨɱɧɵɣ ɬɨɪɦɨɡ 
 

Ɋɢɫ. 2. Ɍɪɟɯɦɟɪɧɵɟ ɦɨɞɟɥɢ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ 
 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ (ɫɬɚɬɢɱɟɫɤɚɹ) 
ɦɟɯɚɧɢɡɦɚ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɪɚɧɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д6]: 

ɞ0

к

г
VF

Nc 


  ,                              (1) 

ɝɞɟ cN ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ; F
ɫɭɦɦɚɪɧɚɹ ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɩɟɪɟɞɜɢɠɟɧɢɸ; кV  ɫɤɨɪɨɫɬɶ ɤɪɚɧɚ ( ɬV
ɫɤɨɪɨɫɬɶ ɫɚɦɨɯɨɞɧɨɣ ɬɟɥɟɠɤɢ); 0  – ɨɛɳɢɣ 
ɄɉȾ ɦɟɯɚɧɢɡɦɚ; ɞг  – ɤɨɥɢɱɟɫɬɜɨ ɞɜɢɝɚɬɟɥɟɣ. 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɟɯɚɧɢɡɦɚ 
ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɪɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 

ɫɞ NN  ,                             (2) 

ɝɞɟ ɞN ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
ɫN ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 

ɦɟɯɚɧɢɡɦɚ ɩɟɪɟɞɜɢɠɟɧɢɹ. 
Ɇɟɯɚɧɢɡɦ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɦ ɤɪɚɧɨɜɵɦ 
ɦɟɯɚɧɢɡɦɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɫɬɟɩɟɧɶ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɪɚɧɚ. Ɇɟɯɚɧɢɡɦ 
ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɫɨɫɬɨɢɬ ɢɡ 
ɩɨɥɢɫɩɚɫɬɚ, ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
(ɤɪɸɤɚ), ɝɢɛɤɨɝɨ ɷɥɟɦɟɧɬɚ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, 
ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ (ɪɟɞɭɤɬɨɪɚ), 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɦɭɮɬ, ɬɨɪɦɨɡɚ ɢ ɝɪɭɡɨɜɨɝɨ 
ɛɚɪɚɛɚɧɚ. 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ (ɫɬɚɬɢɱɟɫɤɚɹ) 
ɦɟɯɚɧɢɡɦɚ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ Д6]: 

0
ɝ

cɬ
VgQN 

 ,                             (3) 

ɝɞɟ cɬN ɦɨɳɧɨɫɬɶ ɦɟɯɚɧɢɡɦɚ ɩɨɞɴɟɦɚ 
ɝɪɭɡɚ; Q ɧɨɦɢɧɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
ɤɪɚɧɚ; g ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 

ɝV ɧɨɦɢɧɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ ɝɪɭɡɚ; 
0  ɨɛɳɢɣ ɄɉȾ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ. 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɡɚɜɢɫɢɬ ɨɬ 
ɬɪɟɛɭɟɦɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɦɟɯɚɧɢɡɦɚ 
ɩɨɞɴɟɦɚ ɝɪɭɡɚ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɨɦɢɧɚɥɶɧɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, 
ɤɨɷɮɮɢɰɢɟɧɬɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɮɚɤɬɢɱɟɫɤɭɸ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɭɫɤɨɜɵɯ ɩɨɬɟɪɶ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ.  

Ɏɪɚɝɦɟɧɬɵ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɩɨɥɟɡɧɨɣ 
ɦɨɳɧɨɫɬɢ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ 
ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɩɨɤɚɡɚɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 3, 4. Ɋɚɛɨɱɟɟ ɨɤɧɨ ɪɚɫɱɟɬɚ ɞɢɧɚɦɢɤɢ 
ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 5. 
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Ɋɢɫ. 3. Ɋɚɛɨɱɢɟ ɨɤɧɚ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ ɦɟɯɚɧɢɡɦɚ 

ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɪɚɧɚ 
 

 
Ɋɢɫ. 4. Ɋɚɛɨɱɟɟ ɨɤɧɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ  

ɦɟɯɚɧɢɡɦɚ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 
 

 
Ɋɢɫ. 5. Ɋɚɛɨɱɟɟ ɨɤɧɨ ɪɚɫɱɟɬɚ ɞɢɧɚɦɢɤɢ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ  

ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ 
 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɦɩɥɟɤɬɭɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ 
ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɤɚɤ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɨɛɪɚɛɨɬɚɬɶ ɢɯ 

ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɢ 
ɫɞɟɥɚɬɶ ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɫ ɰɟɥɶɸ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɢɞɚ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ 
ɩɚɪɚɦɟɬɪɚɦɢ. 
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Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 
ɹɜɥɹɟɬɫɹ ɢɯ ɦɚɫɫɚ. Ɇɚɫɫɚ ɤɨɦɩɥɟɤɬɭɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɨɰɟɧɤɟ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɵɛɨɪɟ ɤɪɢɬɟɪɢɟɜ 
ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ Д2]. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ ɩɨ ɦɚɫɫɨɜɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ 

ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɩɨɡɜɨɥɢɥ ɜɵɹɜɢɬɶ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 6 – 7 ɦɟɠɞɭ 
ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

ɦɚɫɫɨɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫɟɪɢɣ MTF, 
MTH, MTKF, MTKH ɢ ɦɨɳɧɨɫɬɶɸ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ (ɪɢɫ.6); 

ɦɚɫɫɨɣ ɪɟɞɭɤɬɨɪɚ ɢ ɦɨɳɧɨɫɬɶɸ ɪɟɞɭɤɬɨɪɚ 
(ɪɢɫ.7); 

 

 
Ɋɢɫ. 6. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ Цɞɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫɟɪɢɣ MTF, MTH, MTKF, MTKH  

ɨɬ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ Nɞɜ (ɉȼ 40%) 

 
Ɋɢɫ. 7. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ Цɪɟɞ ɪɟɞɭɤɬɨɪɚ ɨɬ ɦɨɳɧɨɫɬɢ Nɪɟɞ ɪɟɞɭɤɬɨɪɚ 

(n2 = 1500 ɨɛ/ɦɢɧ, ɪɟɞɭɤɬɨɪɵ ɬɢɩɚ ɐ2, ɉȼ 40%) 
 

ȼɵɛɨɪ ɜɢɞɚ ɮɭɧɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɪɚɜɧɟɧɢɣ ɪɟɝɪɟɫɫɢɢ, 
ɜɟɥɢɱɢɧɵ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 
ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ ɗȼɆ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɩɚɤɟɬ EбМОХ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
ɫɟɪɢɣ MTF, MTH, MTKF, MTKH ɨɬ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɵɪɚɠɚɟɬɫɹ ɮɨɪɦɭɥɨɣ: 

3527,2981,15  ɞɜɞɜ Nm ,                  (4) 

ɝɞɟ ɞɜm ɦɚɫɫɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤɝ; 
ɞɜN ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ, ɞɜN  

(1,4; 100). 

в = 15,981x - 2,3527
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ɍɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɚɫɫɵ 
ɪɟɞɭɤɬɨɪɚ ɨɬ ɦɨɳɧɨɫɬɢ ɪɟɞɭɤɬɨɪɚ (ɪɟɞɭɤɬɨɪɵ 
ɬɢɩɚ ɐ2, ɉȼ 40%): 

353,409356,40109,0 2  ɪɟɞɪɟɞɪɟɞ NNm ,       (5) 

ɝɞɟ ɪɟɞm ɦɚɫɫɚ ɪɟɞɭɤɬɨɪɚ, ɤɝ; ɪɟɞN

ɦɨɳɧɨɫɬɶ ɪɟɞɭɤɬɨɪɚ, ɤȼɬ; ɪɟɞN  (25; 194). 
ȼɵɜɨɞɵ 
Ɍɪɟɯɦɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɨɜ 

ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ ɫɬɚɥɨ ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ ɧɚ ɗȼɆ. 
Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ 
ɫɨɡɞɚɜɚɬɶ ɷɮɮɟɤɬɢɜɧɵɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ 
ɦɨɫɬɨɜɵɟ ɤɪɚɧɵ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɯ, 
ɭɥɭɱɲɚɬɶ ɢɯ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɩɨɜɵɲɚɬɶ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɛɨɬ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɩɪɢɜɨɞɨɜ. 
Ɉɞɧɢɦɢ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 
ɹɜɥɹɸɬɫɹ ɢɯ ɦɚɫɫɨɜɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ 
ɨɰɟɧɤɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ. 
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AЛЬЭЫКМЭ. TСО КЮЭСors СКvО provОН ЭСКЭ МoЦpЮЭОr 
ЦoНОХТnР oП ЦОМСКnТsЦs, МoЦponОnЭs КnН pКrЭs oП 

ЛrТНРО МrКnОs Тs Кn ТЦporЭКnЭ ОХОЦОnЭ Тn ПorЦТnР 
opЭТЦКХ НОsТРn НОМТsТons oП sЭrЮМЭЮrОs Тn sвsЭОЦs oП 
МoЦpЮЭОr-КТНОН ОnРТnООrТnР. TСОrО Тs prОsОnЭОН Кn 
КХРorТЭСЦ Пor НОsТРnТnР ЛrТНРО МrКnО, ЭСОrО КrО 
ТНОnЭТПТОН ПЮnМЭТonКХ НОpОnНОnМОs oП ОnОrРв 
МСКrКМЭОrТsЭТМs oП ЭСО ЦОМСКnТsЦs oП ХoКН ХТПЭТnР КnН 
ЦovОЦОnЭ. 
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ȼ.ɇ. Ʉɭɡɧɟɰɨɜɚ1, ȼ.ȼ. ɋɚɜɢɧɤɢɧ2 

1 ɋɢɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ «ɋɢɛȺȾɂ», Ɉɦɫɤ, Ɋɨɫɫɢɹ;  
2 ɋɟɜɟɪɨ-Ʉɚɡɚɯɫɬɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ɇ. Ʉɨɡɵɛɚɟɜɚ, ɉɟɬɪɨɩɚɜɥɨɜɫɤ, 

Ʉɚɡɚɯɫɬɚɧ 
 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ 
ɩɚɪɵ ɨɩɨɪɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɤɪɭɝɚ ɨɞɧɨɤɨɜɲɨɜɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɧɚɝɪɭɡɤɢ ɩɨ ɟɟ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɇɚ ɨɫɧɨɜɟ ɢɡɭɱɟɧɢɹ ɧɚɝɪɭɡɨɱɧɵɯ ɪɟɠɢɦɨɜ 
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ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɢɤɨɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɡɚɰɟɩɥɟɧɢɢ 
ɡɭɛɶɟɜ.  
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ɋɨɜɪɟɦɟɧɧɵɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɢɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɧɚɫɵɳɟɧɧɨɫɬɢ. 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɷɤɫɤɚɜɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ 
ɫɢɫɬɟɦɧɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɹɜɥɹɟɬɫɹ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɢ ɢɦɟɸɳɟɣ ɲɢɪɨɤɢɣ 

ɞɢɚɩɚɡɨɧ ɫɜɨɣɫɬɜ, ɞɢɧɚɦɢɱɧɨ ɢɡɦɟɧɹɸɳɢɯɫɹ 
ɜɨ ɜɪɟɦɟɧɢ Д1 - 4].  

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɩɨɜɨɪɨɬɧɨɝɨ 
ɦɟɯɚɧɢɡɦɚ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɩɚɪɵ «ɜɟɞɭɳɚɹ ɲɟɫɬɟɪɧɹ – 
ɜɟɧɟɰ ɩɨɜɨɪɨɬɧɨɝɨ ɤɪɭɝɚ» ɨɞɧɨɤɨɜɲɨɜɨɝɨ 
ɷɤɫɤɚɜɚɬɨɪɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɜ ɜɢɞɟ 
ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ (ɪɢɫ. 1). 

 

 
 

ɚ) 3D ɦɨɞɟɥɶ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ 
 

ɛ) 3D ɦɨɞɟɥɶ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɩɚɪɵ «ɜɟɞɭɳɚɹ 
ɲɟɫɬɟɪɧɹ – ɜɟɧɟɰ ɩɨɜɨɪɨɬɧɨɝɨ ɤɪɭɝɚ» 

 

Ɋɢɫ. 1. ɉɨɷɥɟɦɟɧɬɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɚɪɵ ɡɚɰɟɩɥɟɧɢɹ 


