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Ʉɪɨɦɟ ɬɨɝɨ, TCCA ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɧɚɩɨɥɧɢɬɟɥɶ ëñí¡öÜä¿íïöÜç. ぢëó ɨɬɜɟɪɠɞɟɧɢɢ 

ɩɨɥɢɷɬɢɥɟɧɩɨɥɢɚɦɢɧɨɦ ɨɥɢɝɨɦɟɪɨɜ - ɷɩɨɤɫɢɞɢɚɧɨɜɨɣ ɫɦɨɥɵ ɗȾ-20 (50 ɦɚɫɫ.%) ɢ ɷɩɨɤɫɢɤɪɟɦɧɢɣɨɪ-
ɝɚɧɢɱɟɫɤɨɣ ɫɦɨɥɵ T-l11 (50 ɦɚɫɫ.%), ɧɚɩɨɥɧɟɧɧɵɯ ɌɋɋȺ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɧɚɩɨɥɧɟɧɢɹ (ɚ, 
%) ɨɩɪɟɞɟɥɟɧɵ [6] ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɲɢɬɵɯ ɪɟɚɤɬɨɩɥɚɫɬɨɜ: 
 ɩɪɢ ɚ=38% ɪɚɡɪɭɲɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɠɚɬɢɢ - 69 Ɇɉɚ, ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɞɜɢɝɟ - 5,5 Ɇɉɚ, 

ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ 120°ɋ; 

 ɩɪɢ ɚ=40% ɪɚɡɪɭɲɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɠɚɬɢɢ - 75 Ɇɉɚ, ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɞɜɢɝɟ - 7,0 Ɇɉɚ, 
ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ 270°ɋ; 

 ɩɪɢ ɚ=45% ɪɚɡɪɭɲɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɠɚɬɢɢ - 80 Ɇɉɚ, ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɞɜɢɝɟ - 7,5 Ɇɉɚ, 
ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ 270°ɋ. 

ȼɟɥɢɱɢɧɵ ɢɡɦɟɪɟɧɧɵɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɥɭɱɟɧɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨ-
ɡɢɬɨɜ, ɧɚɩɨɥɧɟɧɧɵɯ ɌɋɋȺ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɸɬ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɦɩɨɡɢɬɨɜ, ɧɚ-
ɩɨɥɧɟɧɧɵɯ ɨɬɯɨɞɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ. ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ 
ɨɥɢɝɨɦɟɪɵ - ɪɟɚɤɬɨɩɥɚɫɬɵ, ɧɚɩɨɥɧɟɧɧɵɟ ɌɋɋȺ, ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɬɟɪɦɨɫɬɨɣɤɢɯ ɩɨ-
ɤɪɵɬɢɣ, ɲɩɚɬɥɟɜɨɤ, ɫɨɫɬɚɜɨɜ ɞɥɹ "ɯɨɥɨɞɧɨɣ ɫɜɚɪɤɢ" ɦɟɬɚɥɥɨɜ ɩɪɢ ɪɟɦɨɧɬɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨ-
ɫɬɟɣ ɢ ɞɟɬɚɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ. Ɍɚɤɠɟ ɨɛɨɫɧɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨ-
ɥɭɱɟɧɢɹ ɄɆ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɧɚɩɨɥɧɟɧɢɹ ɌɋɋȺ ɧɚ ɨɫɧɨɜɟ ɨɥɢɝɨɦɟɪɨɜ - ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɜɨɫɤɨɜ, 
ɚɬɚɤɬɢɱɟɫɤɨɝɨ ɩɨɥɢɩɪɨɩɢɥɟɧɚ, ɨɥɢɮɵ "Ɉɤɫɨɥɶ", ɨɥɢɝɨɷɮɢɪɨɚɤɪɢɥɚɬɨɜ ɢ ɞɪ. 
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ɞɨɪɨɠɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
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Ɋɚɤɨɜɢɧɧɵɟ ɚɦɺɛɵ – ɩɪɨɫɬɟɣɲɢɟ ɫ ɡɚɦɟɞɥɟɧɧɵɦ ɦɟɬɚɛɨɥɢɡɦɨɦ, ɤɨɬɨɪɵɟ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ 
ɜ ɤɪɭɝɨɜɨɪɨɬɟ ɜɟɳɟɫɬɜ ɜ ɩɨɱɜɟ ɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɧɟɦɧɨɝɢɯ ɩɟɪɜɢɱɧɵɯ ɞɟɫɬɪɭɤɬɨɪɨɜ ɰɟɥɥɸɥɨɡɵ 

ɢ ɥɢɝɧɢɧɚ, ɚ ɬɚɤɠɟ, ɛɥɚɝɨɞɚɪɹ ɫɨɫɬɚɜɭ ɫɜɨɢɯ ɪɚɤɨɜɢɧɨɤ, ɧɚɤɚɩɥɢɜɚɸɬ ɦɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɜ ɩɨɞ-
ɫɬɢɥɤɟ ɢ ɜ ɜɟɪɯɧɟɦ ɝɭɦɭɫɨɜɨɦ ɝɨɪɢɡɨɧɬɟ ɩɨɱɜɵ. Ɍɟɫɬɚɰɟɢ ɢɝɪɚɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɜ ɤɚɱɟɫɬɜɟ ɪɟ-
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ɝɭɥɹɬɨɪɨɜ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ, ɚɤɬɢɧɨɦɢɰɟɬɨɜ ɢ ɝɪɢɛɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɮɢɬɨ-
ɩɚɬɨɝɟɧɧɵɯ, ɬɚɤ ɤɚɤ ɫɨɫɬɨɹɬ ɫ ɧɢɦɢ ɜ ɨɞɧɨɣ ɬɪɨɮɢɱɟɫɤɨɣ ɰɟɩɢ [1]. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɋɨɜɟɬɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ (ɩɨɞɬɚɟɠɧɚɹ ɡɨɧɚ 
Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ), ɜ 10 ɤɦ ɨɬ ɝ. ɋɬɪɟɠɟɜɨɝɨ, ɪɚɡɥɢɜ ɧɟɮɬɢ ɩɪɨɢɡɨɲɟɥ ɜ 2003 ɝ. ɪɹɞɨɦ ɫ ɤɭɫɬɨɦ 150 Ⱥ 

(ɡɚɝɪɹɡɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 400 ɝ/ɤɝ ɩɨɱɜɵ). ɉɥɨɳɚɞɤɚ ɛɵɥɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɚ ɜ 2004 ɝ. ɉɥɨɳɚɞɶ 
ɡɚɝɪɹɡɧɟɧɢɹ 100 ɯ 54 ɦ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɟɝɨ ɬɟɪɪɢɬɨɪɢɹ ɨɤɚɡɚɥɚɫɶ ɫɢɥɶɧɨ ɡɚ-
ɝɪɹɡɧɟɧɧɨɣ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɚɡɚɥɨɫɶ ɧɟɪɚɜɧɨɦɟɪɧɵɦ, ɱɬɨ 
ɩɨɡɜɨɥɢɥɨ ɧɚɦ ɜɵɛɪɚɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɭɱɚɫɬɤɢ (0% ɧɟɮɬɢ ɜ ɩɨɱɜɟ) ɢ ɭɱɚɫɬɤɢ ɫ ɪɚɡɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟ (ɫ ɭɱɟɬɨɦ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɢ). ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɢɫ-
ɩɨɥɶɡɨɜɚɥɢ ɭɱɚɫɬɨɤ ɜɧɟ ɡɚɝɪɹɡɧɟɧɢɹ.  

ɉɪɨɛɵ ɩɪɟɞɫɬɚɜɥɹɥɢ ɫɨɛɨɣ ɨɛɪɚɡɟɰ ɩɨɱɜɵ (ɝɥɭɛɢɧɚ 10 ɫɦ). ɉɪɨɛɵ ɩɨɱɜ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 
ɞɜɟ ɱɚɫɬɢ – ɞɥɹ ɚɧɚɥɢɡɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɢ ɢɡɦɟɪɟɧɢɹ ɩɨɱɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɭɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɪɹɦɵɦ ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɟɦ ɜɨɞɧɨɣ ɩɨɱɜɟɧɧɨɣ ɫɭɫɩɟɧ-

ɡɢɢ ɜ ɱɚɲɤɚɯ ɉɟɬɪɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɨɥɟɣ ɡɪɟɧɢɹ [1, 2]. ȼɨɞɧɭɸ ɫɭɫɩɟɧɡɢɸ ɦɢɤɪɨɫɤɨɩɢ-

ɪɨɜɚɥɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ × 600. Ʉɚɩɥɸ ɫɭɫɩɟɧɡɢɢ, ɧɚɧɟɫɟɧɧɭɸ ɧɚ ɩɪɟɞɦɟɬɧɨɟ ɫɬɟɤɥɨ, ɩɪɨɫɦɚɬɪɢɜɚɥɢ ɜ 
6 ɩɨɜɬɨɪɧɨɫɬɹɯ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɪɚɤɨɜɢɧɤɢ ɩɪɢ ɩɨɦɨɳɢ ɩɢɩɟɬɤɢ ɨɬɫɚɠɢɜɚɥɢ ɧɚ ɩɪɟɞɦɟɬɧɨɟ 
ɫɬɟɤɥɨ, ɩɨɦɟɳɚɥɢ ɜ ɤɚɩɥɸ ɝɥɢɰɟɪɢɧɚ ɢ ɢɫɫɥɟɞɨɜɚɥɢ ɩɨɞ ɦɢɤɪɨɫɤɨɩɨɦ. ɉɪɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɩɨɞɫɱɟ-
ɬɟ ɭɱɢɬɵɜɚɥɢɫɶ ɜɫɟ ɩɨɩɚɞɚɸɳɢɟɫɹ ɪɚɤɨɜɢɧɤɢ, ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɩɟɪɟɫɱɢɬɵɜɚɥɢ ɧɚ 1 ɝ ɚɛɫɨɥɸɬɧɨ ɫɭɯɨɣ 

ɩɨɱɜɵ. ȼɥɚɠɧɨɫɬɶ ɨɩɪɟɞɟɥɹɥɢ ɜɟɫɨɜɵɦ ɦɟɬɨɞɨɦ [3]. ɉɪɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɩɨɞɫɱɟɬɟ ɭɱɢɬɵɜɚɥɢɫɶ ɜɫɟ 
ɩɨɩɚɞɚɸɳɢɟɫɹ ɪɚɤɨɜɢɧɤɢ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɋɨɜɟɬɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ (ɩɨɞɬɚɟɠɧɚɹ ɡɨɧɚ 
Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ), ɜ 10 ɤɦ ɨɬ ɝ. ɋɬɪɟɠɟɜɨɝɨ, ɪɚɡɥɢɜ ɧɟɮɬɢ ɩɪɨɢɡɨɲɟɥ ɜ 2003 ɝ. ɪɹɞɨɦ ɫ ɤɭɫɬɨɦ 150 Ⱥ 

(ɡɚɝɪɹɡɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 400 ɝ/ɤɝ ɩɨɱɜɵ). ɉɥɨɳɚɞɤɚ ɛɵɥɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɚ ɜ 2004 ɝ. ɉɥɨɳɚɞɶ 
ɡɚɝɪɹɡɧɟɧɢɹ 100 ɯ 54 ɦ. Ɉɬɛɨɪ ɩɪɨɛ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ 25.07.2013 ɝ. ɜ ɩɹɬɢ ɬɨɱɤɚɯ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ 
ɬɨɪɮɹɧɨɝɨ ɛɨɥɨɬɚ. 

ɂɡɦɟɧɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɱɜɟɧɧɵɯ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ (ɤɨɥɢɱɟɫɬɜɨ ɷɤɡɟɦɩɥɹɪɨɜ ɧɚ 1 ɝ ɚɛɫɨɥɸɬ-
ɧɨ ɫɭɯɨɣ ɩɨɱɜɵ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɡɚɛɨɥɨɱɟɧɧɵɯ ɭɱɚɫɬ-
ɤɚɯ ɬɨɪɮɹɧɵɯ ɩɨɱɜ ɧɚ ɋɨɜɟɬɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  

Ɍɚɛɥɢɰɚ1 

ɂɡɦɟɧɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟ (x ± mt, ɷɤɡ./ 1 ɝ) ɢ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ 

ɧɟɮɬɢ ɜ ɩɨɱɜɟ, ɝ/ɤɝ 
ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɤɨɜɢɧɧɵɯ ɚɦɺɛ, 

ɷɤɡ./ 1 ɝ ɩɨɱɜɵ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ 
ɪɚɤɨɜɢɧɧɵɯ ɚɦɺɛ 

Ʉɨɧɬɪɨɥɶ 12000 ± 200 20 

5 ± 2 6325 ± 150 10 

15.4 ± 6 3750 ± 175 6 

35 ± 7 2000 ± 90 4 

174 ± 11 625 ± 90 2 

x ± mt – ɫɪɟɞɧɟɟ ± ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ, ɩɪɢ t > 0.95 

 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1, ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫ-
ɥɟɧɧɨɫɬɢ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɟɪɯɧɟɦ 10 ɫɦ ɫɥɨɟ ɩɨɱ-
ɜɵ. Ɍɚɤ, ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 174 ɝ/ɤɝ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟɧɧɨɦ ɫɥɨɟ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ 

ɫɨɫɬɚɜɥɹɟɬ 625 ± 90 ɷɤɡ. ɋɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɞɨ 15,4 ± 6 ɝ/ɤɝ, ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢ-

ɬɟɥɶɧɨɦɭ ɩɨɜɵɲɟɧɢɸ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɞɨ 3750 ± 175 ɷɤɡɟɦɩɥɹɪɨɜ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɪɚɜɧɨɣ 5 ɝ/ɤɝ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɫɨɫɬɚɜɥɹɟɬ 6325 ± 150. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɫɥɨɠɧɨ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɧɟɮɬɢ ɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɬɟɫɬɚɰɟɣ, ɬɚɤ 
ɤɚɤ ɬɪɭɞɧɨ ɭɫɬɚɧɨɜɢɬɶ ɞɨɡɢɪɨɜɤɭ ɢ ɬɨɱɧɨɟ ɜɪɟɦɹ ɡɚɝɪɹɡɧɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɵɪɚɹ ɧɟɮɬɶ, ɫɨɫɬɨɹɳɚɹ ɜ 
ɪɚɡɥɢɱɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ ɫ ɩɥɚɫɬɨɜɨɣ ɜɨɞɨɣ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɣ ɡɚɝɪɹɡɧɢɬɟɥɶ. 
Ɂɚɝɪɹɡɧɟɧɢɟ ɩɥɚɫɬɨɜɵɦɢ ɜɨɞɚɦɢ ɩɪɢɜɨɞɢɬ ɤ ɯɥɨɪɢɞɧɨ-ɧɚɬɪɢɟɜɨɦɭ ɡɚɫɨɥɟɧɢɸ. ȼ ɤɚɬɢɨɧɧɨɦ ɫɨɫɬɚɜɟ 
ɪɟɡɤɨ ɩɪɟɨɛɥɚɞɚɸɬ ɢɨɧɵ ɧɚɬɪɢɹ, ɫɢɥɶɧɨ ɧɚɪɭɲɟɧɨ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɤɚɥɶɰɢɟɦ, ɦɚɝɧɢɟɦ ɢ ɧɚɬɪɢ-

ɟɦ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɷɬɢ ɩɨɱɜɵ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɟɪɟ ɧɚɩɨɦɢɧɚɸɬ ɫɨɥɨɧɱɚɤɢ ɢ ɫɨɥɨɧɰɵ [4].  

ȼɨ ɦɧɨɝɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɫɨɥɹɦ ɤɚɥɶɰɢɹ, ɧɚɬɪɢɹ, ɤɚɥɢɹ ɢ ɞɪɭɝɢɦ ɫɨɟɞɢɧɟɧɢɹɦ ɞɥɹ ɦɧɨɝɢɯ ɜɢɞɨɜ ɚɦɟɛ, ɢɧɮɭɡɨɪɢɣ ɢ ɠɝɭɬɢɤɨ-
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ɧɨɫɰɟɜ. ɉɪɢ ɷɬɨɦ ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɨɥɹɦ ɭ ɩɪɨɫɬɟɣɲɢɯ ɫɨɱɟɬɚɟɬɫɹ ɫ ɩɨɜɵɲɟɧɢɟɦ ɢɯ ɭɫ-
ɬɨɣɱɢɜɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɞɪɭɝɢɯ ɚɝɟɧɬɨɜ, ɧɚɩɪɢɦɟɪ ɤ ɷɬɚɧɨɥɭ, ɬɟɦɩɟɪɚɬɭɪɟ [5]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɟɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɨɬɦɟɱɟɧɚ ɢɫɤɥɸɱɢɬɟɥɶɧɚɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɜɢɞɨɜɨɝɨ ɢ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ (ɪɢɫɭɧɨɤ 19). Ɉɧɚ ɨɛɭɫɥɨɜɥɟɧɚ ɪɟɩɪɟɫɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɢ ɩɪɨɞɭɤ-
ɬɚɦɢ ɢɯ ɪɚɡɥɨɠɟɧɢɹ ɚɜɬɨɬɪɨɮɧɨɣ ɚɫɫɢɦɢɥɹɰɢɢ, ɢɧɝɢɛɢɪɨɜɚɧɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɱ-
ɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɢ ɮɟɪɦɟɧɬɧɨɝɨ ɩɭɥɚ ɩɨɱɜ [6]. 

ɇɚ ɢɫɫɥɟɞɭɟɦɵɯ ɭɱɚɫɬɤɚɯ ɛɵɥɨ ɜɵɹɜɥɟɧɨ 20 ɜɢɞɚ ɢ ɜɚɪɢɟɬɟɬɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ, ɨɬɧɨɫɹɳɢɯɫɹ 
ɤ 13 ɪɨɞɚɦ ɢ 7 ɫɟɦɟɣɫɬɜɚɦ (ɬɚɛɥɢɰɚ 2). 

Ɍɚɛɥɢɰɚ 2 

ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɢ ɜɫɬɪɟɱɚɟɦɨɫɬɶ ɜɢɞɨɜ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɧɚ ɡɚɛɨɥɨɱɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɬɨɪɮɹɧɵɯ 
ɩɨɱɜ ɋɨɜɟɬɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ȼɢɞ 
Ɉɫɬɚɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɧɟɮɬɢ, ɝ/ɤɝ Ɇɨɪɮɨɬɢɩ 

0  5  15 28 174 

 Arcella discoides Ehrenberg 1840 + + +   ɍɞ* 

A. vulgaris Ehrenberg 1832 +     ɍɞ 
A. artocrea Leidy 1879 +     ɍɞ 
Centropyxis orbicularis Deflandre 1929 + + + + + ɉɥɤ* 

C. elongata Deflandre 1929 +     ɉɥɤ 
Cyclopyxis eurystoma Deflandre 1929 + + + +  ɐ* 

Trigonopyxis arcula Leidy 1879 + +    ɐ 

Heleopera petricola Leidy 1879 + + + + + Ⱥɤɫ* 

Nebela dentistoma Penard 1890 +     Ⱥɤɫ 
Assulina muscorum Greeff 1888 + + +   Ⱥɤɫ 
A. seminulum Leidy 1848 +     Ⱥɤɫ 
Euglypha laevis Perty 1849 + + + +  Ⱥɤɫ 
Placocista spinosa Carter 1865 +     Ⱥɤɫ 
P. lens Penard 1899 +     Ⱥɤɫ 
Corythion orbicularis Iudina 1996 + +    ɉɥɤ 
C. delamarei Bonnet, Thomas 1960 +     ɉɥɤ 
Amphitrema flanum Archer 1877 + +    Ⱥɦ* 

Trinema lineare v. minuskula Chardez 1971 + +    ɉɥɤ 
T. penardi Thomas, Chardez 1958 +     ɉɥɤ 
Phryganella hemisphaerica Penard 1902 +     ɐ 

* ɍɞ – ɭɩɥɨɳɟɧɧɨ-ɞɢɫɤɨɜɢɞɧɵɣ ɦɨɪɮɨɬɢɩ; ɉɥɤ – ɩɥɚɝɢɨɫɬɨɦɧɵɣ ɫ ɤɨɡɵɪɶɤɨɦ; ɐ – 

ɰɟɧɬɪɨɫɬɨɦɧɵɣ; Ⱥɤɫ – ɚɤɪɨɫɬɨɦɧɵɣ ɫɠɚɬɵɣ; Ⱥɦ – ɚɦɮɢɫɬɨɦɧɵɣ. 

 

Ɉɫɧɨɜɧɭɸ ɦɚɫɫɭ ɨɛɧɚɪɭɠɟɧɧɵɯ ɜɢɞɨɜ ɬɟɫɬɚɰɟɣ ɜ ɬɨɪɮɹɧɵɯ ɩɨɱɜɚɯ ɋɨɜɟɬɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɟɦɟɣɫɬɜ Centropyxidae, Euglyphidae ɢ Trinematidae. Ɋɚɤɨɜɢɧɤɢ ɨɛɧɚ-
ɪɭɠɟɧɧɵɯ ɜɢɞɨɜ ɨɬɧɨɫɹɬɫɹ ɤ 5 ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɬɢɩɚɦ (ɬɚɛɥɢɰɚ 1), ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɦ 

ɪɚɡɧɨɨɛɪɚɡɢɢ. Ȼɨɥɶɲɟ 80% ɫɨɫɬɚɜɥɹɸɬ ɚɤɪɨɫɬɨɦɧɵɟ (Ⱥɤɫ) ɢ ɩɥɚɝɢɨɫɬɨɦɧɵɟ (ɉɥɤ) ɮɨɪɦɵ. 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2, ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɜɢ-

ɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɍɚɤ, ɩɪɢ ɤɨɧ-

ɰɟɧɬɪɚɰɢɢ 174 ɝ/ɤɝ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟɧɧɨɦ ɫɥɨɟ, ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɩɪɟɞ-
ɫɬɚɜɥɟɧɨ ɜɫɟɝɨ ɞɜɭɦɹ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɢ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɜɢɞɚɦɢ: Heleopera 

petricola, Centropyxis orbicularis. ɋɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ 
ɪɟɤɭɥɶɬɢɜɚɰɢɨɧɧɵɯ ɪɚɛɨɬ (17,4 ± 6 ɝ/ɤɝ), ɩɪɢɜɨɞɢɬ ɤ ɬɪɨɟɤɪɚɬɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ. 
Ʉ ɪɚɧɟɟ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɢɞɚɦ ɞɨɛɚɜɥɹɸɬɫɹ Arcella discoides, Assulina muscorum, Cyclopyxis eurystoma 

ɢ Euglypha laevis. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɪɚɜɧɨɣ 5 ɝ/ɤɝ ɱɢɫɥɨ ɜɢɞɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɞɟ-
ɫɹɬɢ ɢ ɜɤɥɸɱɚɟɬ Amphitrema, Arcella discoides, Assulina muscorum, Corythion dubium, Centropyxis orbicula-

ris, Cyclopyxis eurystoma, Heleopera petricola, Trigonopyxis arcula, Euglypha laevis, Trinema lineare. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɜɟɥɢɱɟɧɢɟ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢ-

ɟɦ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɧɨɝɨ ɬɢɩɚ ɩɨɱɜ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ. ɇɚ ɤɨɧɬɪɨɥɶ-
ɧɨɦ ɭɱɚɫɬɤɟ, ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɫɨɫɬɚɜɢɥɚ 12000 ± 200 ɷɤɡ. ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɭɜɟɥɢɱɟ-
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ɧɢɟɦ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɢ ɩɨɹɜɥɟɧɢɟɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɤɥɚɫɫɚ ɧɟɦɚɬɨɞ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɫɨɨɛɳɟɫɬɜɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɧɚ ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɶɸ ɩɥɨ-
ɳɚɞɤɚɯ ɧɚɱɢɧɚɟɬɫɹ, ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɫɬɚɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 5 ɞɨ 15 

ɝ/ɤɝ. Ⱦɚɧɧɵɣ ɢɧɬɟɪɜɚɥ, ɜ ɧɨɪɦɚɬɢɜɧɨɦ ɞɨɤɭɦɟɧɬɟ «ɉɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɭɳɟɪɛɚ ɨɬ 
ɡɚɝɪɹɡɧɟɧɢɹ ɡɟɦɟɥɶ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ (1993)», ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ ɨɱɟɧɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɧɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɟɮɬɶ 
ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɨɨɛɳɟɫɬɜɨ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ. ȼɨ-ɩɟɪɜɵɯ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧ-

ɬɪɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɹ ɫɧɢɠɚɟɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɫɨɨɛɳɟɫɬɜɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ. ȼɨ-
ɜɬɨɪɵɯ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɩɪɨɢɫɯɨɞɢɬ ɩɚɪɚɥɥɟɥɶɧɨ ɫɧɢɠɟɧɢɸ ɨɫɬɚ-
ɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɢ ɜ ɩɨɱɜɟ. ȼ-ɬɪɟɬɶɢɯ, ɜ ɫɬɪɭɤɬɭɪɟ ɫɨɨɛɳɟɫɬɜɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɮɨɪɦɢɪɭ-
ɸɬɫɹ ɝɪɭɩɩɵ ɭɫɬɨɣɱɢɜɵɯ ɢ ɧɟɭɫɬɨɣɱɢɜɵɯ ɤ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɸ ɬɟɫɬɚɰɟɣ. ȼ-ɱɟɬɜɟɪɬɵɯ, ɭɜɟɥɢɱɟɧɢɟ 
ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɫɨɨɛɳɟɫɬɜɚ ɪɚɤɨɜɢɧɧɵɯ ɚɦɟɛ ɤɨɪɪɟɥɢɪɭɟɬ ɫɨ ɫɧɢɠɟɧɢɟɦ ɨɫɬɚɬɨɱɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɢ ɜ ɩɨɱɜɟ. 
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ȼ ɜɨɫɶɦɢɞɟɫɹɬɵɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɧɚɱɢɧɚɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɬɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɬɪɟɯɦɟɪɧɵɯ 
ɨɛɴɟɤɬɨɜ ɧɟ ɫɩɨɫɨɛɨɦ ɭɞɚɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ (ɧɚɩɪɢɦɟɪ, ɮɪɟɡɟɪɨɜɚɧɢɟ) ɢɥɢ ɫɩɨɫɨɛɨɦ ɢɡɦɟɧɟɧɢɹ ɮɨɪ-
ɦɵ (ɲɬɚɦɩɨɜɤɚ), ɚ ɩɪɢ ɩɨɦɨɳɢ ɬɟɯɧɨɥɨɝɢɢ ɧɚɪɚɳɢɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɚɝɪɟɝɚɬɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɢɥɚ ɬɟɪɦɢɧ – ɛɵɫɬɪɨɟ ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ 
ɩɪɨɢɡɨɲɥɨ «ɨɬɜɟɬɜɥɟɧɢɟ» ɢ ɩɨɹɜɥɟɧɢɟ 3D ɩɟɱɚɬɢ. ȼ ɞɚɧɧɨɣ «ɬɟɯɧɨɥɨɝɢɢ» ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶ-
ɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɫɨɡɞɚɜɚɬɶ ɨɛɴɟɦɧɵɟ ɦɨɞɟɥɢ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ (2014 ɝɨɞ) ɬɟɯɧɨɥɨɝɢɹ 3D ɩɟɱɚɬɢ ɪɚɡɜɢɜɚɟɬɫɹ ɫɬɪɟɦɢɬɟɥɶɧɵɦɢ ɬɟɦɩɚɦɢ. ɉɨɹɜɥɹɸɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɩɪɨɦɵɲɥɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɧɨ ɢ ɜɩɨɥɧɟ ɞɨɫɬɭɩɧɵɟ «ɛɵɬɨɜɵɟ» ɩɪɢɧɬɟɪɵ. Ɍɚɤ ɠɟ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢ-

ɦɚɧɢɟ ɧɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɧɬɭɡɢɚɫɬɨɜ, ɰɟɥɵɯ ɤɨɥɥɟɤɬɢɜɨɜ, ɞɚ ɢ ɩɪɨɫɬɨ ɨɛɵɱɧɵɯ ɥɸɞɟɣ ɢɡ ɪɚɡ-
ɥɢɱɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɮɟɪ ɫɨɡɞɚɸɳɢɯ ɫɜɨɢ ɭɧɢɤɚɥɶɧɵɟ 3D ɩɪɢɧɬɟɪɵ. 

Ɍɟɯɧɨɥɨɝɢɢ 3D ɩɟɱɚɬɢ ɫɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɨɦɨ-
ɝɚɬɶ ɥɸɞɹɦ, ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɫɥɨɠɧɵɟ ɩɪɨɟɤɬɵ, ɭɩɪɨɳɚɬɶ ɬɟɯɧɨɥɨɝɢɸ. ɐɟɥɶ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɩɪɢɜɟɫɬɢ 

ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ 3D ɩɟɱɚɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ.  

Ɇɟɞɢɰɢɧɚ. 
ȼ ɞɟɤɚɛɪɟ 2013 ɝɨɞɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɭɫɩɟɲɧɚɹ ɨɩɟɪɚɰɢɹ ɩɨ ɡɚɦɟɧɟ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɱɟɪɟɩɧɨɣ 

ɤɨɪɨɛɤɢ (Ɋɢɫ.1). «22 ɥɟɬɧɟɣ ɞɟɜɭɲɤɟ ɢɡ ɇɢɞɟɪɥɚɧɞɨɜ ɫ ɯɪɨɧɢɱɟɫɤɢɦ ɡɚɛɨɥɟɜɚɧɢɟɦ ɤɨɫɬɟɣ – ɢɡ-ɡɚ 
ɱɟɝɨ ɬɨɥɳɢɧɚ ɟɺ ɱɟɪɟɩɚ ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 1,5-5 ɫɦ, ɱɬɨ ɜɵɡɜɚɥɨ ɧɚɪɭɲɟɧɢɟ ɡɪɟɧɢɹ ɢ ɝɨɥɨɜɧɵɟ ɛɨɥɢ – 

ɫɞɟɥɚɥɢ ɭɫɩɟɲɧɭɸ ɩɟɪɟɫɚɞɤɭ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɱɟɪɟɩɧɨɣ ɤɨɪɨɛɤɢ, ɡɚɦɟɧɢɜ ɟɺ ɧɚ ɩɥɚɫɬɢɤɨɜɵɣ ɢɦɩɥɚɧ-

ɬɚɬ, ɧɚɩɟɱɚɬɚɧɧɵɣ ɧɚ 3D ɩɪɢɧɬɟɪɟ. ɇɨɜɵɣ ɨɪɝɚɧ ɫɞɟɥɚɧ ɢɡ ɩɨɥɭɩɪɨɡɪɚɱɧɨɝɨ ɩɥɚɫɬɢɤɚ. Ɉɩɟɪɚɰɢɹ ɡɚ-
ɧɹɥɚ 23 ɱɚɫɚ. ȿɺ ɩɪɨɜɟɥɚ ɝɪɭɩɩɚ ɯɢɪɭɪɝɨɜ ɜ ɍɧɢɜɟɪɫɢɬɟɬɫɤɨɦ ɦɟɞɢɰɢɧɫɤɨɦ ɰɟɧɬɪɟ ɍɬɪɟɯɬɚ. ɉɨ ɡɚɹɜ-
ɥɟɧɢɸ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɷɬɨ ɩɟɪɜɵɣ ɜ ɦɢɪɟ ɫɥɭɱɚɣ ɩɟɪɟɫɚɞɤɢ ɱɟɪɟɩɚ, ɤɨɬɨɪɵɣ ɧɟ ɛɵɥ 


