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6. ɉɪɨɢɡɜɨɞɹɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɡɧɚɱɟɧɢɣ ɜɟɫɨɜ 
ɞɥɹ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɩɚɪ ɫɥɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɨɞɧɢ ɢ 
ɬɟ ɠɟ ɬɪɢɩɥɟɬɵ ɥɢɛɨ ɩɪɟɞɥɨɠɟɧɢɹ. 

7. ɂɡ ɦɧɨɠɟɫɬɜɚ ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɬɟɤɫɬɚ RDF-
ɬɪɢɩɥɟɬɨɜ ɜɵɛɢɪɚɸɬɫɹμ 

Ɍɪɢɩɥɟɬɵ, ɤɚɠɞɚɹ ɢɡ ɩɨɡɢɰɢɣ ɤɨɬɨɪɵɯ (ɫɭɛɴ-
ɟɤɬ, ɩɪɟɞɢɤɚɬ ɢ ɨɛɴɟɤɬ) ɡɚɧɹɬɵ ɜ ɟɫɬɟɫɬɜɟɧɧɨ-
ɹɡɵɤɨɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɜɯɨɠɞɟɧɢɟɦ ɦɟɬɤɢ (ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ, ɫɭɛɴɟɤɬ ɢ ɨɛɴɟɤɬ – ɦɟɬɤɚɦɢ ɩɨɧɹɬɢɹ 
ɥɢɛɨ ɷɤɡɟɦɩɥɹɪɚ, ɚ ɩɪɟɞɢɤɚɬ – ɦɟɬɤɨɣ ɫɜɨɣɫɬɜɚ).  

Ɍɪɢɩɥɟɬɵ, ɨɞɧɚ ɢɡ ɩɨɡɢɰɢɣ ɤɨɬɨɪɵɯ ɡɚɧɹɬɚ 
ɜɯɨɠɞɟɧɢɟɦ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ, ɚ ɞɜɟ ɞɪɭɝɢɯ – 
ɜɯɨɠɞɟɧɢɟɦ ɦɟɬɤɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɬɪɢɩɥɟɬɵ-
«ɤɚɧɞɢɞɚɬɵ».  

ȼɵɯɨɞ ɚɥɝɨɪɢɬɦɚ – ɦɟɬɚɨɩɢɫɚɧɢɟ ɞɨɤɭɦɟɧɬɚ, ɜ 
ɤɨɬɨɪɨɟ ɜɯɨɞɢɬ ɧɚɛɨɪ ɡɚɩɢɫɟɣ ɜɢɞɚ ξEТ,SТ>, ɝɞɟ 
Ei – ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɷɥɟɦɟɧɬɚ ɨɧɬɨɥɨɝɢɢ (ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɣ URI – UЧТЯОЫЬКХ RОЬШЮЫМО IНОЧЭТПТОЫ), ɚ 
Si – ɢɧɞɟɤɫ ɡɧɚɱɢɦɨɫɬɢ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɞɨɤɭ-
ɦɟɧɬɚ. ɉɪɢ ɷɬɨɦ SТ ɢɦɟɟɬ ɜɢɞ SТ ο ξSТTF, 
SТIDF,SТC>, ɝɞɟ SТTF – ɤɨɷɮɮɢɰɢɟɧɬ ɡɧɚɱɢɦɨɫɬɢ 
ɷɥɟɦɟɧɬɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɞɨɤɭɦɟɧɬɚ (ɦɨɞɢɮɢɰɢɪɨ-
ɜɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ TF), SТIDF – ɤɨɷɮɮɢɰɢɟɧɬ 
ɡɧɚɱɢɦɨɫɬɢ ɷɥɟɦɟɧɬɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚɛɨɪɚ ɞɨɤɭ-
ɦɟɧɬɨɜ (ɤɨɷɮɮɢɰɢɟɧɬ IDF), SТC – ɢɬɨɝɨɜɨɟ ɡɧɚɱɟ-
ɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɧɚɱɢɦɨɫɬɢ ɬɟɪɦɢɧɚ. ȼ ɦɟɬɚɨ-
ɩɢɫɚɧɢɟ ɬɚɤɠɟ ɜɯɨɞɹɬ ɜɫɟ ɨɛɧɚɪɭɠɟɧɧɵɟ ɜ ɬɟɤɫɬɟ 
ɬɪɢɩɥɟɬɵ, ɜɫɟ ɩɨɡɢɰɢɢ ɤɨɬɨɪɵɯ ɡɚɧɹɬɵ ɜɯɨɠɞɟɧɢ-
ɹɦɢ ɦɟɬɨɤ ɷɥɟɦɟɧɬɨɜ ɨɧɬɨɥɨɝɢɢ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦ 
ɝɟɧɟɪɢɪɭɟɬ ɧɚɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɡɚɩɢɫɟɣ, 
ɭɦɟɧɶɲɚɸɳɢɯ ɜɪɟɦɹ ɜɨɡɦɨɠɧɨɣ ɩɨɫɥɟɞɭɸɳɟɣ 
ɩɨɜɬɨɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɨɤɭɦɟɧɬɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ – ɫɟɦɚɧɬɢɱɟɫɤɢɟ 
ɦɟɬɚɨɩɢɫɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ 
ɫɟɦɚɧɬɢɱɟɫɤɢɣ ɩɨɢɫɤ ɢ ɫɟɦɚɧɬɢɱɟɫɤɭɸ ɧɚɜɢɝɚɰɢɸ 
ɩɨ ɨɛɪɚɛɨɬɚɧɧɨɦɭ ɦɧɨɠɟɫɬɜɭ ɬɟɤɫɬɨɜ. Ʉɚɱɟɫɬɜɨ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ ɩɪɢɦɟɪɧɨ 
60 % ɨɬ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɱɟɥɨɜɟɤɨɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɩɨɥɧɨɬɵ ɨɧɬɨɥɨɝɢɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɝɥɭ-
ɛɢɧɵ ɚɧɚɥɢɡɚ ɬɟɤɫɬɚ. 
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ȼɜɟɞɟɧɢɟ 
Ɂɚɞɚɱɚ ɜɵɞɟɥɟɧɢɹ ɥɢɰ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɢɥɢ ɜ 

ɜɢɞɟɨɩɨɬɨɤɟ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɤɥɚɫɫɢɱɟɫɤɢɯ ɜ 
ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɡɪɟɧɢɹ. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɚɤɢɯ ɚɥɝɨɪɢɬɦɚɯ ɨɛɭɫɥɨɜ-
ɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ, ɭɱɟɬɨɦ ɢ ɤɨɧɬɪɨɥɟɦ ɞɨɫɬɭɩɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɜɟɞɭɬɫɹ ɭɠɟ ɛɨ-
ɥɟɟ 15 ɥɟɬ. ɉɪɟɞɥɨɠɟɧɨ ɦɧɨɠɟɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɩɪɨɫɬɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ 
ɡɚɤɚɧɱɢɜɚɹ ɦɟɬɨɞɚɦɢ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 
ɢ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɥɢɰɚ. Ɉɞɧɚɤɨ ɧɟɥɶɡɹ ɫɤɚ-

ɡɚɬɶ, ɱɬɨ ɷɬɚ ɡɚɞɚɱɚ ɪɟɲɟɧɚ ɩɨɥɧɨɫɬɶɸ, ɬ.ɤ. ɧɟ ɪɚɡ-
ɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɧɚɞɟɠɧɨ ɞɟɬɟɤ-
ɬɢɪɨɜɚɬɶ ɥɢɰɚ ɩɪɢ ɥɸɛɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɨɫɜɟ-
ɳɟɧɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɩɨɜɨɪɨɬɚɯ, ɧɚɤɥɨɧɚɯ ɢ ɦɚɫ-
ɲɬɚɛɚɯ ɥɢɰɚ, ɩɟɪɟɤɪɵɬɢɢ ɥɢɰɚ ɨɛɴɟɤɬɚɦɢ, ɚ ɬɚɤɠɟ 
ɩɪɢ ɧɢɡɤɨɦ ɪɚɡɪɟɲɟɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɧɚɥɢɱɢɢ 
ɲɭɦɨɜ. ȼ ɬɚɛɥɢɰɟ 1 ɩɟɪɟɱɢɫɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɫɭ-
ɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɜɵɞɟɥɟɧɢɹ ɥɢɰ, ɚ ɬɚɤ ɠɟ ɢɯ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ [1]. 
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Ɍɚɛɥɢɰɚ 1. Ɇɟɬɨɞɵ ɜɵɞɟɥɟɧɢɹ ɥɢɰ ɧɚ ɢɡɨɛɪɚɠɟ-
ɧɢɢ 

ɇɚɡɜɚɧɢɟ ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

ɉɨɢɫɤ ɩɨ 
ɰɜɟɬɭ 

ȼɵɫɨɤɚɹ ɫɤɨ-
ɪɨɫɬɶ ɨɛɧɚɪɭ-
ɠɟɧɢɹ, ɧɟ ɬɪɟ-
ɛɭɟɬ ɨɛɭɱɟɧɢɹ 

ȼɵɫɨɤɚɹ ɜɟ-
ɪɨɹɬɧɨɫɬɶ 
ɥɨɠɧɨɝɨ ɨɛ-
ɧɚɪɭɠɟɧɢɹ 

Ʉɨɪɪɟɥɹ-
ɰɢɨɧɧɵɟ 
ɦɟɬɨɞɵ 

ȼɵɫɨɤɚɹ ɬɨɱ-
ɧɨɫɬɶ ɨɛɧɚɪɭ-
ɠɟɧɢɹ 

ɇɢɡɤɚɹ ɫɤɨ-
ɪɨɫɬɶ ɪɚɛɨɬɵ, 
ɬɪɟɛɭɟɬɫɹ 
ɛɨɥɶɲɚɹ ɨɛɭ-
ɱɚɸɳɚɹ ɜɵ-
ɛɨɪɤɚ 

ɉɨɢɫɤ ɩɨ 
ɯɚɪɚɤɬɟɪɧɵɦ 
ɩɪɢɡɧɚɤɚɦ 

ȼɵɫɨɤɚɹ ɬɨɱ-
ɧɨɫɬɶ ɢ ɫɤɨ-
ɪɨɫɬɶ 
ɨɛɧɚɪɭɠɟɧɢɹ 
ɞɥɹ ɢɡɨɛɪɚɠɟ-
ɧɢɣ ɥɢɰ ɤɪɭɩ-
ɧɵɦ ɩɥɚɧɨɦ 

ɇɢɡɤɚɹ ɫɤɨ-
ɪɨɫɬɶ ɪɚɛɨɬɵ 
ɞɥɹ ɢɡɨɛɪɚ-
ɠɟɧɢɣ ɫ ɧɟ-
ɫɤɨɥɶɤɢɦɢ 
ɥɢɰɚɦɢ, ɬɪɟ-
ɛɭɟɬɫɹ ɛɨɥɶ-
ɲɚɹ ɨɛɭɱɚɸ-
ɳɚɹ ɜɵɛɨɪɤɚ 

 
ɋɟɪɶɟɡɧɨɣ ɩɪɨɛɥɟɦɨɣ, ɫɬɨɹɳɟɣ ɩɟɪɟɞ ɫɢɫɬɟ-

ɦɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ 
ɢɡɦɟɧɱɢɜɨɫɬɶ ɜɢɡɭɚɥɶɧɵɯ ɨɛɪɚɡɨɜ, ɫɜɹɡɚɧɧɚɹ ɫ 
ɢɡɦɟɧɟɧɢɹɦɢ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɨɤɪɚɫɤɢ, ɦɚɫɲɬɚɛɨɜ, 
ɪɚɤɭɪɫɨɜ ɧɚɛɥɸɞɟɧɢɹ. Ɉɞɧɚɤɨ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɨɣ 
ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɭɫɬɪɚɧɟɧɢɹ ɧɟɨɞɧɨ-
ɡɧɚɱɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɬɪɟɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɧɚ ɩɥɨɫɤɢɟ 
ɢɡɨɛɪɚɠɟɧɢɹ. ɐɜɟɬ ɢ ɹɪɤɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɢɤɫɟɥɨɜ 
ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɬɚɤɠɟ ɡɚɜɢɫɢɬ ɨɬ ɛɨɥɶɲɨɝɨ ɤɨɥɢ-
ɱɟɫɬɜɚ ɬɪɭɞɧɨ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ. ȼ ɱɢɫɥɨ 
ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɜɯɨɞɹɬμ 

1) ɱɢɫɥɨ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚν 
2) ɰɜɟɬ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹν 
3) ɬɟɧɢ ɢɥɢ ɨɬɪɚɠɟɧɢɟ ɨɬ ɨɤɪɭɠɚɸɳɢɯ ɨɛɴ-

ɟɤɬɨɜ. 
Ɂɚɞɚɱɚ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

ɨɫɥɨɠɧɹɟɬɫɹ ɬɚɤɠɟ ɨɝɪɨɦɧɵɦ ɨɛɴɟɦɨɦ ɞɚɧɧɵɯ, 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɢɡɨɛɪɚɠɟɧɢɢ. ɂɡɨɛɪɚɠɟɧɢɟ ɫɨ-
ɫɬɨɢɬ ɢɡ ɬɵɫɹɱ ɩɢɤɫɟɥɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɦɨ-
ɠɟɬ ɢɦɟɬɶ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ. ɉɨɥɧɨɟ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɬɪɟɛɭɟɬ ɚɧɚɥɢɡɚ ɤɚɠɞɨɝɨ 
ɩɢɤɫɟɥɚ ɧɚ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɟɝɨ ɨɛɴɟɤɬɭ ɢɥɢ ɮɨɧɭ 
ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɛɴɟɤɬɨɜ. Ɍɚ-
ɤɨɣ ɚɧɚɥɢɡ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɜɵɫɨɤɢɯ ɡɚɬɪɚɬ ɜ 
ɬɪɟɛɭɟɦɨɣ ɩɚɦɹɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɦɩɶɸ-
ɬɟɪɚ. 

 
Ɇɟɬɨɞɵ ɜɵɞɟɥɟɧɢɹ ɥɢɰ ɩɨ ɯɚɪɚɤɬɟɪɧɵɦ 

ɩɪɢɡɧɚɤɚɦ [3] 
ɗɬɢ ɦɟɬɨɞɵ ɨɩɢɪɚɸɬɫɹ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɡɚɞɚɱɭ ɨɛ-
ɧɚɪɭɠɟɧɢɹ ɥɢɰɚ, ɤɚɤ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɡɚɞɚɱɢ ɪɚɫ-
ɩɨɡɧɚɜɚɧɢɹ. ɂɡɨɛɪɚɠɟɧɢɸ ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɟ ɧɟɤɨɬɨɪɵɦ ɨɛɪɚɡɨɦ ɜɵɱɢɫɥɟɧɧɵɣ ɜɟɤɬɨɪ 
ɩɪɢɡɧɚɤɨɜ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɥɚɫɫɢɮɢ-
ɤɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɞɜɚ ɤɥɚɫɫɚ – ɥɢɰɨ/ɧɟ ɥɢɰɨ. 

1. Ɇɟɬɨɞ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ 
Ɇɟɬɨɞ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ ДβЖ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɫɧɢɠɟɧɢɹ ɪɚɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢɡɧɚɤɨɜ. 
ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ ɤ ɧɚɛɨɪɭ 
ɜɟɤɬɨɪɨɜ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ Rn, ɩɨɡɜɨɥɹɟɬ 
ɩɟɪɟɣɬɢ ɤ ɬɚɤɨɦɭ ɛɚɡɢɫɭ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɱɬɨ ɨɫɧɨɜ-
ɧɚɹ ɞɢɫɩɟɪɫɢɹ ɧɚɛɨɪɚ ɛɭɞɟɬ ɧɚɩɪɚɜɥɟɧɚ ɜɞɨɥɶ ɧɟ-
ɫɤɨɥɶɤɢɯ ɩɟɪɜɵɯ ɨɫɟɣ ɛɚɡɢɫɚ, ɧɚɡɵɜɚɟɦɵɯ ɝɥɚɜ-
ɧɵɦɢ ɨɫɹɦɢ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬ ɪɚɡɦɟɪ-
ɧɨɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢɡɧɚɤɨɜ. 

2. Ɇɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ 
ɐɟɥɶ ɨɛɭɱɟɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɤɥɚɫɫɢɮɢɤɚɬɨ-

ɪɨɜ – ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɨɲɢɛɤɭ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɚ 
ɨɛɭɱɚɸɳɟɦ ɧɚɛɨɪɟ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɧɢɯ, ɫ ɩɨɦɨɳɶɸ 
ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ ДβЖ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ 
ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɦɢɧɢɦɢɡɢɪɭɸɳɢɣ ɜɟɪɯɧɸɸ ɨɰɟɧ-
ɤɭ ɨɠɢɞɚɟɦɨɣ ɨɲɢɛɤɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. ɉɪɢɦɟɧɟ-
ɧɢɟ ɦɟɬɨɞɚ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ ɤ ɡɚɞɚɱɟ ɨɛɧɚɪɭɠɟ-
ɧɢɹ ɥɢɰɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ ɝɢɩɟɪɩɥɨɫɤɨɫɬɢ ɜ 
ɩɪɢɡɧɚɤɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɬɞɟɥɹɸɳɢɣ ɤɥɚɫɫ 
ɢɡɨɛɪɚɠɟɧɢɣ ɥɢɰ ɨɬ ɢɡɨɛɪɚɠɟɧɢɣ «ɧɟ-ɥɢɰ». 

3. ɂɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ 
ɇɟɣɪɨɫɟɬɢ ɞɚɜɧɨ ɢ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 

ɪɟɲɟɧɢɹ ɦɧɨɝɢɯ ɡɚɞɚɱ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. Ɉɛɡɨɪ 
ɧɟɣɪɨɫɟɬɟɜɵɯ ɚɪɯɢɬɟɤɬɭɪ, ɩɪɢɦɟɧɹɜɲɢɯɫɹ ɞɥɹ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɛɧɚɪɭɠɟɧɢɹ ɥɢɰɚ ɦɨɠɧɨ ɧɚɣɬɢ 
ɜ [4]. ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɜ ɬɳɚɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɟ ɧɟɣɪɨɫɟɬɢ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɤɥɚɫ-
ɫɢɮɢɤɚɰɢɢ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɥ-
ɝɨɪɢɬɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɥɢɰ ɜ ɜɢɞɟɨɩɨɬɨɤɟ, ɨɛɟɫɩɟ-
ɱɢɜɚɸɳɟɝɨ ɜɵɫɨɤɢɣ ɩɪɨɰɟɧɬ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɞɟ-
ɬɟɤɰɢɣ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚ-
ɞɚɱɢ ɜɵɛɪɚɧ ɚɩɩɚɪɚɬ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ 
ɫɟɬɟɣ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 
ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɤɥɚɫɫɢɮɢɤɚɬɨɪ, ɯɨɪɨ-
ɲɨ ɦɨɞɟɥɢɪɭɸɳɢɣ ɫɥɨɠɧɭɸ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɥɢɰ Д5Ж. ɂɡ ɜɫɟɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ 
ɧɟɣɪɨɫɟɬɟɜɵɯ ɚɪɯɢɬɟɤɬɭɪ ɨɫɨɛɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɸɬ 
ɫɜɟɪɬɨɱɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ [2]. 

 
ɋɜɟɪɬɨɱɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ 
ɋɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ (ɋɇɋ) ɩɪɟɞɧɚɡɧɚ-

ɱɟɧɚ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɞɜɭɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢɥɢ 
ɢɡɨɛɪɚɠɟɧɢɣ, ɩɨɷɬɨɦɭ ɧɟɣɪɨɧɵ ɜ ɤɚɠɞɨɦ ɫɥɨɟ 
ɫɟɬɢ ɨɛɪɚɡɭɸɬ ɩɥɨɫɤɨɫɬɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚ-
ɧɢɬɶ ɬɨɩɨɥɨɝɢɸ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.  

ȼɯɨɞɧɨɣ ɫɥɨɣ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɨɞɧɨɣ ɢɥɢ ɧɟ-
ɫɤɨɥɶɤɢɯ ɩɥɨɫɤɨɫɬɟɣ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɫɨɜɩɚɞɚɸɬ 
ɫ ɪɚɡɦɟɪɧɨɫɬɶɸ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ.  

ɋɤɪɵɬɵɟ ɫɥɨɢ ɜɵɞɟɥɹɸɬ ɢɡ ɜɯɨɞɧɨɝɨ ɢɡɨɛɪɚ-
ɠɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɟ ɩɪɢɡɧɚɤɢ ɬɟɯ ɨɛɴɟɤɬɨɜ, ɤɥɚɫ-
ɫɢɮɢɤɚɰɢɢ ɤɨɬɨɪɵɯ ɨɛɭɱɚɥɚɫɶ ɫɟɬɶ. Ʉɚɠɞɵɣ ɫɥɨɣ, 
ɜɵɩɨɥɧɹɟɬ ɧɟɤɨɬɨɪɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɫɥɨɟ, ɧɚɩɪɢɦɟɪ, ɩɪɨ-
ɢɡɜɨɞɢɬ ɫɜɟɪɬɤɭ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɦɚɫɤɨɣ, ɭɫɪɟɞɧɹɟɬ 
ɞɚɧɧɵɟ, ɜɵɱɢɫɥɹɟɬ ɞɢɫɩɟɪɫɢɸ ɢ ɞɪ. ɇɟɣɪɨɧɵ ɜ 
ɫɥɨɹɯ ɫɨɟɞɢɧɟɧɵ ɫ ɧɟɛɨɥɶɲɢɦɢ ɝɪɭɩɩɚɦɢ ɧɟɣɪɨ-
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ɧɨɜ ɩɪɟɞɵɞɭɳɟɝɨ ɫɥɨɹ, ɩɪɢɱɟɦ ɜɫɟ ɧɟɣɪɨɧɵ ɜ 
ɩɥɨɫɤɨɫɬɢ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɜɟɫɚ. ɗɬɨ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬ ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɜ 
ɥɸɛɨɦ ɦɟɫɬɟ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬ ɨɛɳɟɟ 
ɱɢɫɥɨ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. ɋ ɤɚɠɞɵɦ ɧɨɜɵɦ 
ɫɥɨɟɦ ɪɚɡɦɟɪɵ ɩɥɨɫɤɨɫɬɟɣ ɭɦɟɧɶɲɚɸɬɫɹ, ɧɨ ɢɯ 
ɤɨɥɢɱɟɫɬɜɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɑɟɪɟɞɨɜɚɧɢɟɦ ɫɥɨɟɜ ɫ 
ɪɚɡɥɢɱɧɨɣ ɫɩɟɰɢɚɥɢɡɚɰɢɟɣ ɞɨɫɬɢɝɚɟɬɫɹ ɢɟɪɚɪɯɢ-
ɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ – ɧɚ ɤɚɠɞɨɦ ɫɥɟɞɭɸɳɟɦ 
ɭɪɨɜɧɟ ɜɵɞɟɥɹɸɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɛɫɬɪɚɤɬɧɵɟ ɩɪɢ-
ɡɧɚɤɢ ɤɥɚɫɫɢɮɢɰɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

ɉɨɫɥɟɞɧɢɟ ɞɜɚ ɫɥɨɹ ɫɨɞɟɪɠɚɬ ɩɪɨɫɬɵɟ ɧɟɣɪɨ-
ɧɵ, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɹɬ ɮɢɧɚɥɶɧɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɯ ɩɪɢɡɧɚɤɨɜ, ɜɵɞɟ-
ɥɟɧɧɵɯ ɜ ɩɪɟɞɩɨɫɥɟɞɧɟɦ ɫɤɪɵɬɨɦ ɫɥɨɟ ɫɟɬɢ. 

Ɉɛɵɱɧɨ ɫɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ, ɫɨɞɟɪɠɢɬ 
ɞɜɚ ɬɢɩɚ ɫɥɨɟɜ Д5Жμ ɫɜɟɪɬɨɱɧɵɟ ɢ ɩɨɞɜɵɛɨɪɨɱɧɵɟ. 

ɉɪɨɰɟɫɫ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɧɟɣɪɨɧɚ ɫɜɟɪɬɨɱ-
ɧɨɝɨ ɫɥɨɹ ɡɚɞɚɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦμ 
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ɝɞɟ ( , )i j
ky  – ɧɟɣɪɨɧ k-ɣ ɩɥɨɫɤɨɫɬɢ ɫɜɟɪɬɨɱɧɨɝɨ 

ɫɥɨɹν kb  – ɧɟɣɪɨɧɧɨɟ ɫɦɟɳɟɧɢɟ k-ɣ ɩɥɨɫɤɨɫɬɢν 
,N M  – ɪɚɡɦɟɪ ɪɟɰɟɩɬɢɜɧɨɣ ɨɛɥɚɫɬɢ ɧɟɣɪɨɧɚν 

, ,k s tw  – ɷɥɟɦɟɧɬ ɦɚɬɪɢɰɵ ɫɢɧɚɩɬɢɱɟɫɤɢɯ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɜν 1ky   – ɜɵɯɨɞɵ ɧɟɣɪɨɧɨɜ ɩɪɟɞɵɞɭɳɟɝɨ 
ɫɥɨɹ, f  – ɮɭɧɤɰɢɹ ɚɤɬɢɜɚɰɢɢ ɧɟɣɪɨɧɚ. 

ɉɥɨɫɤɨɫɬɢ ɫɜɟɪɬɨɱɧɨɝɨ ɫɥɨɹ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɮɢɥɶɬɪɚɰɢɸ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɩɪɟɞɵ-
ɞɭɳɟɦ ɩɨɞɜɵɛɨɪɨɱɧɨɦ ɫɥɨɟ ɫɟɬɢ, ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɦɚɫɤɨɣ ɢɡ ɨɛɳɢɯ ɫɢɧɚɩɬɢɱɟɫɤɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɧɟɣɪɨɧɨɜ. Ɋɟɡɭɥɶɬɚɬ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɫɥɟ ɧɟɥɢɧɟɣ-
ɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɮɭɧɤɰɢɟɣ ɚɤɬɢɜɚɰɢɢ, ɨɬɨɛ-
ɪɚɠɚɟɬɫɹ ɧɚ ɜɵɯɨɞɵ ɧɟɣɪɨɧɨɜ. 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɧɟɣɪɨɧɚ ɩɨɞɜɵɛɨɪɨɱɧɨɝɨ 
ɫɥɨɹ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɫɨɨɬɧɨɲɟɧɢɟɦμ 
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Ʉɚɠɞɵɣ ɧɟɣɪɨɧ ɩɨɞɜɵɛɨɪɨɱɧɨɝɨ ɫɥɨɹ ɜɵɱɢɫ-
ɥɹɟɬ ɫɪɟɞɧɟɟ ɫɜɨɢɯ ɜɯɨɞɨɜ, ɭɦɧɨɠɚɟɬ ɧɚ ɫɢɧɚɩɬɢ-
ɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɨɛɚɜɥɹɟɬ ɧɟɣɪɨɧɧɨɟ ɫɦɟ-
ɳɟɧɢɟ ɢ ɩɟɪɟɞɚɟɬ ɪɟɡɭɥɶɬɚɬ ɱɟɪɟɡ ɚɤɬɢɜɚɰɢɨɧɧɭɸ 
ɮɭɧɤɰɢɸ. ɋɦɟɠɧɵɟ ɧɟɣɪɨɧɵ ɜ ɩɨɞɜɵɛɨɪɨɱɧɨɦ 
ɫɥɨɟ ɢɦɟɸɬ ɧɟɩɟɪɟɫɟɤɚɸɳɢɟɫɹ ɪɟɰɟɩɬɨɪɧɵɟ ɩɨɥɹ. 
ɉɨɫɥɟ ɨɩɟɪɚɰɢɢ ɩɨɞɜɵɛɨɪɤɢ ɬɨɱɧɨɟ ɦɟɫɬɨɩɨɥɨ-
ɠɟɧɢɟ ɢ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɤɚɠɞɨɣ ɨɫɨɛɟɧ-
ɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɦɟɧɟɟ ɜɚɠɧɵɦɢ, 
ɱɬɨ ɩɨɜɵɲɚɟɬ ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧ ɧɟɛɨɥɶɲɨɣ ɨɛɡɨɪ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɥɢɰ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɹɯ. Ⱦɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ ɛɭɞɟɬ ɧɚɩɪɚɜ-
ɥɟɧɚ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢ ɨɛɭɱɟɧɢɟ ɫɜɟɪɬɨɱɧɵɯ 
ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɦɟ-
ɬɨɞɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. 
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ȼɜɟɞɟɧɢɟ 
Ⱦɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɧɚ ɫɟɝɨ-

ɞɧɹɲɧɢɣ ɞɟɧɶ ɩɨɥɭɱɢɥɢ ɬɟɯɧɨɥɨɝɢɢ, ɫɯɨɞɧɵɟ ɩɨ 
ɩɪɢɧɰɢɩɭ ɪɚɛɨɬɵ ɫ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ, 
ɧɚɩɪɢɦɟɪ, ɱɟɥɨɜɟɤɨɦμ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ, 
ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɧɟɣɪɨɧɧɵɯ ɫɟɬɹɯ, ɫɪɟɞɫɬɜɚ ɨɛɪɚ-
ɛɨɬɤɢ ɡɪɢɬɟɥɶɧɵɯ ɨɛɪɚɡɨɜ, ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɫɟɬɱɚɬ-
ɤɚ, ɜɫɟɜɨɡɦɨɠɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ. ɇɚ 
ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɢɦɦɭɧɧɵɟ ɫɢɫɬɟ-
ɦɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɚɤ ɪɚɡɧɨ-
ɜɢɞɧɨɫɬɶ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ, ɨɞ-
ɧɚɤɨ ɜɟɫɶɦɚ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜɢɞɢɬɫɹ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɫɢɫɬɟɦ ɡɚɳɢɬɵ, ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɩɪɢɧɰɢɩɭ 
ɢɦɦɭɧɢɬɟɬɚ ɜ ɫɢɫɬɟɦɚɯ ɨɛɧɚɪɭɠɟɧɢɹ ɜɬɨɪɠɟɧɢɣ. 

 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
ɋɢɫɬɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɜɬɨɪɠɟɧɢɣ ɩɨ ɫɩɨɫɨɛɭ 

ɨɛɧɚɪɭɠɟɧɢɹ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɜɢɞɚμ 
 ɫɢɝɧɚɬɭɪɧɵɟν 
 ɫɢɫɬɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɢɣ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɩɪɢɦɟɧɟɧɢɢ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɜ 

ɫɢɫɬɟɦɚɯ ɨɛɧɚɪɭɠɟɧɢɹ ɜɬɨɪɠɟɧɢɣ ɨɛɭɫɥɨɜɥɟɧɚ 
ɪɹɞɨɦ ɧɟɞɨɫɬɚɬɤɨɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɨɛɧɚɪɭ-


