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Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɨɱɧɨɫɬɢ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ ɠɢɥɨɝɨ ɡɞɚɧɢɹ, ɜɨɡɜɟɞɟɧɧɨɝɨ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ «ɄɍȻ 2,5».ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɧ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ 
ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. ɉɨɝɪɟɲɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɢ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɤɚɤ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɦɚɥɵɯ ɜɵɛɨɪɤɚɯ. 
ɉɨɥɭɱɟɧɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ ɨɬɨɛɪɚɠɚɸɬ ɷɦɩɢɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɟɣ. 
Ʉɪɢɜɵɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɫɬɪɨɟɧɵ ɩɨ ɡɧɚɱɟɧɢɹɦ ɜɟɪɨɹɬɧɨɫɬɟɣ ɞɥɹ 
ɤɚɠɞɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. ɋɬɟɩɟɧɶ ɛɥɢɡɨɫɬɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɨɰɟɧɢɜɚɥɚɫɶ ɩɨ ɤɪɢɬɟɪɢɹɦ Ʉ. ɉɢɪɫɨɧɚ, Ȼ.ɋ. 
əɫɬɪɟɦɫɤɨɝɨ ɢ Ⱥ.ɇ. Ʉɨɥɦɨɝɨɪɨɜɚ. Ɉɩɪɟɞɟɥɟɧɵ ɤɥɚɫɫɵ ɬɨɱɧɨɫɬɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɢ 
ɧɨɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ. Ɋɚɫɫɦɨɬɪɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɟɯɧɨɥɨɝɢɣ «ɄɍȻ 
2,5» ɢ «ɄɍȻ 3V», ɜɨɩɪɨɫɵ ɜɧɟɞɪɟɧɢɹ ɜ ɋɢɛɢɪɫɤɨɦ ɪɟɝɢɨɧɟ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɫɛɨɪɧɨ-ɦɨɧɨɥɢɬɧɵɟ ɛɟɡɪɢɝɟɥɶɧɵɟ ɤɚɪɤɚɫɵ ɡɞɚɧɢɣ, ɬɨɱɧɨɫɬɶ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ. 
 

ȼɜɟɞɟɧɢɟ 
Ɉɞɧɢɦ ɢɡ ɚɫɩɟɤɬɨɜ ɤɚɱɟɫɬɜɚ ɜɨɡɜɨɞɢɦɵɯ 

ɨɛɴɟɤɬɨɜ ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 
ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ. ɋɜɨɟɜɪɟɦɟɧɧɵɣ 

ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɜɨɡɜɨɞɢɦɵɯ ɨɛɴɟɤɬɨɜ 
ɩɨɡɜɨɥɹɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɢɪɚɟɦɨɫɬɢ ɡɞɚɧɢɣ ɢ 
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ɫɨɨɪɭɠɟɧɢɣ, ɩɨɜɵɲɚɟɬ ɢɯ ɩɪɨɱɧɨɫɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɧɚɞɟɠɧɨɫɬɶ ɜ ɰɟɥɨɦ. 

ɉɨɜɵɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ 
ɡɞɚɧɢɣ, ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 
ɢ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɵɟ 
ɫɢɫɬɟɦɵ «ɄɍȻ 2,5» ɢ «ɄɍȻ 3V» ɞɚɸɬ – ɷɬɨ ɬɟ 
ɚɫɩɟɤɬɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɩɪɟɜɚɥɢɪɭɸɳɢɦɢ ɢ ɜɫɟɝɞɚ ɧɚɫɭɳɧɵɦɢ. 
ɉɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɢɡɭɱɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɣ 
ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ, ɜɨɡɜɨɞɢɦɵɯ ɩɨ ɞɚɧɧɵɦ 
ɬɟɯɧɨɥɨɝɢɹɦ, ɬɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɸɬ ɩɭɛɥɢɤɚɰɢɢ 
ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 
ɦɨɧɬɚɠɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ «ɄɍȻ 3V» 

ɇɟɦɧɨɝɨ ɢɡ ɢɫɬɨɪɢɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ. ȼ 
60-ɯ ɝɨɞɚɯ ɜ ɐɇɂɂɗɉ ɠɢɥɢɳɚ ɩɨɞ 
ɪɭɤɨɜɨɞɫɬɜɨɦ Ⱥ.ɗ. Ⱦɨɪɮɦɚɧɚ ɢ Ʌ.ɇ. 
Ʌɟɜɨɧɬɢɧɚ ɞɥɹ ɜɵɫɨɬɧɨɣ ɝɨɫɬɢɧɢɰɵ ɜ ɝ. 
ȼɥɚɞɢɜɨɫɬɨɤɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɤɨɧɫɬɪɭɤɰɢɢ 
ɛɟɡɛɚɥɨɱɧɨɝɨ ɛɟɫɤɚɥɢɬɟɥɶɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ. 
ɗɬɢ ɩɟɪɟɤɪɵɬɢɹ ɫ ɠɟɫɬɤɢɦɢ ɭɡɥɚɦɢ 
ɩɪɢɦɵɤɚɧɢɹ ɩɥɢɬ ɤ ɤɨɥɨɧɧɚɦ ɩɪɟɞɫɬɚɜɥɹɥɢ 
ɫɨɛɨɣ ɪɚɦɧɭɸ ɫɢɫɬɟɦɭ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ: 
ɫ ɤɨɥɨɧɧɚɦɢ-ɫɬɨɣɤɚɦɢ, ɡɚɳɟɦɥɟɧɧɵɦɢ ɜ 
ɮɭɧɞɚɦɟɧɬɚɯ ɢ ɪɢɝɟɥɹɦɢ - ɧɟɪɚɡɪɟɡɧɵɦɢ 
ɩɥɢɬɚɦɢ. ɇɚɢɛɨɥɟɟ ɫɥɨɠɧɵɣ ɭɡɟɥ - 
ɩɪɢɦɵɤɚɧɢɟ ɩɥɢɬɵ ɤ ɤɨɥɨɧɧɟ - ɪɟɲɟɧ 
ɩɪɢɜɚɪɤɨɣ ɡɚɤɥɚɞɧɨɣ ɤɨɪɨɛɱɚɬɨɣ ɞɟɬɚɥɢ 
ɩɥɢɬɵ ɤ ɩɪɨɞɨɥɶɧɨɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɟ 
ɤɨɥɨɧɧɵ. Ɍɚɤɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɤɚɪɤɚɫ 
ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ "ɤɚɪɤɚɫ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ, 
ɛɟɡɪɢɝɟɥɶɧɵɣ" (ɄɍȻ-1), ȼ ɞɚɥɶɧɟɣɲɟɦ ɛɵɥɢ 
ɪɚɡɪɚɛɨɬɚɧɵ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɜɚɪɢɚɧɬɵ 
ɤɚɪɤɚɫɚ ɫɢɫɬɟɦɵ "ɄɍȻ" ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɢ ɭɫɥɨɜɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

ɋɥɟɞɭɸɳɢɦ ɪɚɡɜɢɬɢɟɦ ɫɢɫɬɟɦ «ɄɍȻ» 
ɫɬɚɥɚ ɦɨɞɢɮɢɤɚɰɢɹ «ɄɍȻ 2,5». Ȼɵɥɢ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɵ ɨɫɧɨɜɧɵɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ - ɫɬɵɤɢ 
ɩɚɧɟɥɟɣ, ɩɟɪɟɤɪɵɬɢɣ, ɫɬɵɤɢ ɧɟɪɚɡɪɟɡɧɵɯ 
ɦɧɨɝɨɹɪɭɫɧɵɯ ɤɨɥɨɧɧ, ɭɡɥɵ ɫɨɟɞɢɧɟɧɢɹ 
ɩɚɧɟɥɟɣ ɩɟɪɟɤɪɵɬɢɹ ɫ ɤɨɥɨɧɧɚɦɢ, 
ɨɛɪɚɡɭɸɳɢɟ ɪɚɦɧɵɟ ɭɡɥɵ, ɪɟɲɟɧɢɟ ɫɜɹɡɟɣ. 

ɋɢɫɬɟɦɚ «ɄɍȻ 2.5» ɪɚɫɫɱɢɬɚɧɚ ɧɚ 
ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɣ ɜɵɫɨɬɨɣ ɞɨ 15 ɷɬɚɠɟɣ ɜ 
ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɜ ɪɚɣɨɧɚɯ ɫ 
ɫɟɣɫɦɢɱɧɨɫɬɶɸ ɞɨ 9 ɛɚɥɥɨɜ ɜɤɥɸɱɢɬɟɥɶɧɨ ɩɨ 
12-ɬɢ ɛɚɥɶɧɨɣ ɲɤɚɥɟ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 
ɜɵɫɨɬɵ ɷɬɚɠɟɣ ɜ ɡɞɚɧɢɹɯ 2.8ɦ, 3.0 ɦ ɢ 3.3 ɦ 
ɩɪɢ ɨɫɧɨɜɧɨɣ ɫɟɬɤɟ ɤɨɥɨɧɧ 6,0 ɯ 6,0 ɦ. 
Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɤɚɪɤɚɫɚ ɩɨɡɜɨɥɹɸɬ 
ɨɛɟɫɩɟɱɢɬɶ ɜ ɡɞɚɧɢɹɯ ɩɪɨɥɟɬɵ 3.0 ɦ, 6.0ɦ ɢ 
12.0 ɦ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ 
ɦɨɧɬɚɠɚ ɧɚɞɤɨɥɨɧɧɨɣ ɩɥɢɬɵ ɜ ɫɢɫɬɟɦɟ «ɄɍȻ 
2.5». ɗɬɚ ɫɢɫɬɟɦɚ ɫɟɣɱɚɫ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ȿɜɪɨɩɟ, ɚ ɢɦɟɧɧɨ ɜɨ Ɏɪɚɧɰɢɢ 
ɢ ɂɫɩɚɧɢɢ. 

ȼ Ɋɨɫɫɢɢ ɢɫɩɨɥɶɡɭɸɬ ɫɢɫɬɟɦɭ ɢ «ɄɍȻ 2.5» 
ɢ «ɄɍȻ 3V» ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɚɯ. 
ɇɚɢɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɪɚɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɇɢɠɧɟɦ ɇɨɜɝɨɪɨɞɟ, 
Ʉɪɚɫɧɨɹɪɫɤɟ, Ȼɚɪɧɚɭɥɟ, Ɇɨɫɤɜɟ ɢ ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝɟ. Ɉɫɧɨɜɧɵɟ ɩɥɸɫɵ ɞɚɧɧɨɣ 
ɩɪɨɝɪɟɫɫɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɷɬɨ ɬɨ, ɱɬɨ ɨɧɚ  
ɩɨɜɵɲɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɧɚɞɟɠɧɨɫɬɶ 
ɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɣ, ɚ ɫɬɨɣɤɢ ɫ ɨɩɨɪɚɦɢ 
ɩɨɡɜɨɥɹɸɬ ɞɟɥɚɬɶ ɩɨɬɨɥɤɢ ɫɜɟɪɯ ɪɨɜɧɵɦɢ. 

 

 

Ɋɢɫ. 1. Ɇɨɧɬɚɠ ɧɚɞɤɨɥɨɧɧɨɣ ɩɥɢɬɵ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ «ɄɍȻ 2,5» 
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ɇɟɦɧɨɝɨ ɨ ɫɢɫɬɟɦɟ «ɄɍȻ 3V». ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɚɜɨɨɛɥɚɞɚɬɟɥɟɦ ɢ 
ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɟɦ ɫɢɫɬɟɦɵ «ɄɍȻ 3V» ɜ 
Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ ɈɈɈ «ɋɂɋɌȿɆȺ ɋɌɊɈɃ», 
ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ ɫɜɨɢ ɢɫɤɥɸɱɢɬɟɥɶɧɵɟ 
ɩɪɚɜɚ ɩɭɬɟɦ ɡɚɤɥɸɱɟɧɢɹ ɥɢɰɟɧɡɢɨɧɧɵɯ 
ɞɨɝɨɜɨɪɨɜ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ «ɄɍȻ 3V». ȼ ɞɚɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɟ, ɤɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɢɯ ɜɚɪɢɚɧɬɚɯ, 
ɢɦɟɟɬ ɦɟɫɬɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɭɡɥɚ ɫɨɟɞɢɧɟɧɢɹ ɩɟɪɟɤɪɵɬɢɹ ɫ 
ɤɨɥɨɧɧɨɣ, ɭɱɬɟɧɚ ɪɚɛɨɬɚ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ, ɤɨɬɨɪɚɹ ɡɚɜɹɡɚɧɚ ɫ ɚɪɦɚɬɭɪɧɵɦ 
ɤɚɪɤɚɫɨɦ ɨɫɨɛɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɝɪɚɸɳɢɦ ɪɨɥɶ 
ɜɫɬɪɨɟɧɧɨɣ ɜ ɩɥɢɬɭ ɤɚɩɢɬɟɥɢ ɢ ɤɨɬɨɪɵɣ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɭɡɥɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ 
Д1Ж. ɋɢɫɬɟɦɚ «ɄɍȻ 3V» ɨɛɴɟɞɢɧɹɟɬ ɜ ɫɟɛɟ ɜɫɟ 
ɥɭɱɲɟɟ ɨɬ ɪɚɧɟɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ ɢ 
ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ ɞɨ 25 
ɷɬɚɠɟɣ ɢ ɜɵɲɟ ɜ I-IV ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ 
ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ 
ɫɟɣɫɦɢɤɢ ɞɨ 8 ɛɚɥɥɨɜ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 
«ɄɍȻ 3V» – ɫɢɫɬɟɦɚ, ɝɞɟ ɜɩɟɪɜɵɟ ɞɥɹ 
ɦɨɧɬɚɠɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɫɛɨɪɧɨɝɨ 
ɛɟɡɪɢɝɟɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɢɦɟɧɹɸɬ ɤɨɧɞɭɤɬɨɪ 
ɢ ɫɛɨɪɧɵɣ ɨɩɨɪɧɵɣ ɫɬɨɥɢɤ. Ʉɨɧɞɭɤɬɨɪ ɢ 
ɨɩɨɪɧɵɣ ɫɬɨɥɢɤ ɹɜɥɹɸɬɫɹ ɢɡɨɛɪɟɬɟɧɢɹɦɢ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɜ ɈɈɈ «ɋɂɋɌȿɆȺ ɋɌɊɈɃ» 
ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ Ƚ.ɂ. ȼɢɥɢɤɠɚɧɢɧɚ. Ⱦɚɧɧɵɟ 
ɢɡɨɛɪɟɬɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɵɣ, 
ɛɵɫɬɪɵɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ. 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɤɚɪɤɚɫɚ 
ɫɢɫɬɟɦɵ «ɄɍȻ 3V» ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 

ɩɪɨɫɬɨɬɚ, ɡɞɟɫɶ ɧɟɬ ɧɢ ɧɚɩɪɹɠɟɧɧɨɣ 
ɚɪɦɚɬɭɪɵ, ɧɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɢ 
ɫɥɨɠɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. Ȼɟɡɪɢɝɟɥɶɧɵɣ ɤɚɪɤɚɫ 
ɫɨɫɬɨɢɬ ɢɡ ɤɨɥɨɧɧ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ɢ 
ɩɥɨɫɤɢɯ ɩɚɧɟɥɟɣ ɩɟɪɟɤɪɵɬɢɹ. ɉɚɧɟɥɢ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɧɚɞɤɨɥɨɧɧɵɟ, 
ɦɟɠɤɨɥɨɧɧɵɟ ɢ ɜɫɬɚɜɤɢ, ɬɨɥɳɢɧɨɣ 160 ɦɦ, 
ɜɫɟɝɨ ɞɜɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚ – ɤɨɥɨɧɧɚ 
ɢ ɩɥɢɬɚ. ɑɥɟɧɟɧɢɟ ɩɟɪɟɤɪɵɬɢɹ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ ɢɯ 
ɫɬɵɤɢ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɜ ɡɨɧɚɯ, ɝɞɟ ɜɟɥɢɱɢɧɚ 
ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɪɚɜɧɚ ɧɭɥɸ. Ɂɚɡɨɪ 
ɦɟɠɞɭ ɩɥɢɬɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 20 ɦɦ, ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ ɲɜɨɜ ɛɟɡ 
ɨɩɚɥɭɛɤɢ. Ɉɞɧɨ ɢɡ ɞɨɫɬɨɢɧɫɬɜ ɤɚɪɤɚɫɚ – 
ɩɨɧɢɠɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɚɫɯɨɞɚ ɫɬɚɥɢ ɧɚ 1 
ɤɜ.ɦ ɩɟɪɟɤɪɵɬɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɚɪɤɚɫɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ, ɩɪɢɦɟɧɹɟɦɵɦɢ ɤɚɤ ɜɧɭɬɪɢ 
ɫɬɪɚɧɵ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ Д1Ж. 

ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɜɨɡɜɨɞɢɬɶ 
ɦɧɨɝɨɷɬɚɠɧɵɟ ɡɞɚɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ɷɬɚɠɧɨɫɬɢ 
ɫ ɪɚɡɧɵɦ ɧɚɛɨɪɨɦ ɩɨɦɟɳɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ. 

Ʉɚɪɤɚɫ ɫɨɛɢɪɚɟɬɫɹ ɥɟɝɤɨ ɫ ɩɨɦɨɳɶɸ 
ɨɩɨɪɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɫɬɨɥɢɤɚ ɢ ɤɨɧɞɭɤɬɨɪɚ, 
ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɨɫɧɚɫɬɤɢ (ɪɢɫ. 2). 
ɉɪɨɱɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɣ 
ɷɬɨɣ ɫɢɫɬɟɦɵ ɩɨɞɬɜɟɪɠɞɟɧɵ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ (ɥɚɛɨɪɚɬɨɪɢɹ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɐɇɂɂɗɉ ɠɢɥɢɳɚ) ɢ 
ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ ɐɇɂɂɋɄ ɢɦ. 
Ʉɭɱɟɪɟɧɤɨ. 

 

Ɋɢɫ. 2. ɋɩɨɫɨɛ ɦɨɧɬɚɠɚ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ «ɄɍȻ 3V»  
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ȼ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɛɵɥ 
ɜɡɹɬ ɠɢɥɨɣ ɞɨɦ ɩɟɪɟɦɟɧɧɨɣ ɷɬɚɠɧɨɫɬɢ, 
ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɭɥ. ȼɚɜɢɥɨɜɚ, 23 ɜ ɝ. Ɉɦɫɤɟ. 
Ȼɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɬɨɱɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ ɫɟɱɟɧɢɟɦ 
40ɯ40 ɫɦ., ɫɦɟɳɟɧɢɟ ɤɨɥɨɧɧ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ɢ ɨɬɤɥɨɧɟɧɢɟ ɤɨɥɨɧɧ ɨɬ 
ɜɟɪɬɢɤɚɥɢ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɬɤɥɨɧɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɩɪɨɟɤɬɧɵɯ 
ɨɰɟɧɢɜɚɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɹɦɢ. 

Ⱥɧɚɥɢɡ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɣ ɠɢɥɨɝɨ ɞɨɦɚ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ ɢ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ Д2,3]. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ 
ɢɡɭɱɟɧɢɹ ɦɚɫɫɨɜɵɯ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ ɧɚ 
ɨɫɧɨɜɟ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɧɚɛɥɸɞɟɧɢɣ ɢɥɢ ɨɩɵɬɨɜ. ɗɬɢ ɦɟɬɨɞɵ ɢɦɟɸɬ 
ɫɜɨɟ ɧɚɭɱɧɨɟ ɨɫɧɨɜɚɧɢɟ, ɫɜɨɸ ɬɟɨɪɢɸ, 
ɤɨɬɨɪɚɹ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɬɟɨɪɢɢ ɜɵɛɨɪɨɤ. 

ɉɪɢɦɟɧɟɧɢɟ ɜɵɛɨɪɨɱɧɨɝɨ ɦɟɬɨɞɚ ɜ 
ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɨɡɜɨɥɢɥɨ ɧɚɦ 
ɪɟɲɢɬɶ ɞɜɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ [2,3,4]. ɉɟɪɜɚɹ 
ɡɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɢɢ ɡɚɤɨɧɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɭɱɚɟɦɨɣ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɵ ɢ ɩɚɪɚɦɟɬɪɨɜ ɷɬɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɨ ɞɚɧɧɵɦ ɜɵɛɨɪɤɢ, ɜɬɨɪɚɹ – ɜ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɟ ɝɢɩɨɬɟɡ, ɤɨɝɞɚ 
ɩɪɨɜɟɪɹɟɬɫɹ ɥɢɛɨ ɜɢɞ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɥɢɛɨ ɪɚɜɟɧɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ 
ɞɜɭɯ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɬɨ ɟɫɬɶ 
ɩɪɨɜɟɪɹɟɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɞɧɨɪɨɞɧɨɫɬɶ 
ɩɪɨɰɟɫɫɚ. 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɢɡɦɟɪɟɧɧɵɯ ɜɟɥɢɱɢɧ 
ɨɛɴɟɦɨɦ N ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɹɞ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɍɩɨɪɹɞɨɱɟɧɧɵɟ 
(ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ ɢɥɢ 
ɭɛɵɜɚɧɢɹ) ɡɧɚɱɟɧɢɹ ɢɡɭɱɚɟɦɨɝɨ ɩɪɢɡɧɚɤɚ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɚɪɢɚɰɢɨɧɧɵɣ ɪɹɞ. 

ȼ ɪɹɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɤɥɸɱɟɧɵ ɱɚɫɬɨɬɵ 
ni – ɜɟɥɢɱɢɧɵ, ɩɨɤɚɡɵɜɚɸɳɢɟ, ɫɤɨɥɶɤɨ ɪɚɡ 
ɤɚɠɞɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɧɚɤɚ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 

ɞɚɧɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. ɋɭɦɦɚ ɜɫɟɯ ɱɚɫɬɨɬ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɴɟɦɭ ɫɨɜɨɤɭɩɧɨɫɬɢ Д2]. 
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
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ȼɦɟɫɬɨ ɱɚɫɬɨɬ ɜ ɪɹɞɟ ɦɨɝɭɬ ɛɵɬɶ ɭɤɚɡɚɧɵ 
ɱɚɫɬɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɱɚɫɬɨɬɵ ɤ ɨɛɴɟɦɭ ɫɨɜɨɤɭɩɧɨɫɬɢ, 
ɜɵɪɚɠɟɧɧɵɟ ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ. 

NnW
ii
/ .                   (2) 

Ɋɚɡɦɚɯ ɜɚɪɶɢɪɨɜɚɧɢɹ R ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ Д2]: 

minmax xxR   ,                  (3) 

ɝɞɟ ɯmax, xmin – ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ 
ɡɧɚɱɟɧɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. 

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɨɱɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɤɨɥɨɧɧ ɪɟɡɭɥɶɬɚɬɵ ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɢ 
ɪɚɡɛɢɬɵ ɧɚ ɢɧɬɟɪɜɚɥɵ ɲɢɪɢɧɨɣ h, 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɟ ɋɬɟɪɞɠɟɫɫɚ. 

)lg2,31/( NRh  ,                 (4) 

ɝɞɟ R – ɪɚɡɦɚɯ ɜɚɪɶɢɪɨɜɚɧɢɹ, N – ɱɢɫɥɨ 
ɧɚɛɥɸɞɟɧɢɣ. 

ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɪɹɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɹ R:h. ɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ 
ɢɧɬɟɪɜɚɥɶɧɵɟ. 

ɋɪɟɞɢ ɨɛɨɛɳɚɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɚɠɧɨɟ ɦɟɫɬɨ 
ɡɚɧɢɦɚɟɬ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɫɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ. ɋɪɟɞɢ 
ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɫɪɟɞɧɢɯ ɜɟɥɢɱɢɧ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɱɚɦɢ ɢ ɜɢɞɨɦ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɵɛɢɪɚɟɦ 
ɫɪɟɞɧɸɸ ɚɪɢɮɦɟɬɢɱɟɫɤɭɸ. 
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/)( .                     (5) 

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɪɚɛɨɬɤɢ ɢɧɬɟɪɜɚɥɶɧɵɯ 
ɪɹɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɪɚɧɟɣ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ 

ɂɧɬɟɪɜɚɥɵ, 
ɦɦ 

    a           b 

ɑɚɫɬɨɬɚ 
 ni 

ɑɚɫɬɨɫɬɶ 

i
w  

ɋɟɪɟɞɢɧɚ 
ɢɧɬɟɪɜɚɥɚ 

xi, ɦɦ 

Ɏ(t1 ) Ɏ(t2 ) P(xi) 

- 28 - 21 9 0,0068 - 24,5 - 0,4975 - 0,4828 0,0169 

- 21 - 14 21 0,0479 - 17,5 - 0,4828 - 0,4218 0,0610 

- 14 - 7 58 0,1324 - 10,5 - 0,4218 - 0,2633 0,1585 

- 7 0 128 0,2922 - 3,5 - 0,2633 - 0,0072 0,2561 

0 + 7 125 0,2854 +3,5 - 0,0072 + 0,2520 0,2592 
+ 7 + 14 61 0,1393 +10,5 + 0,2580 + 0,4164 0,1644 

+ 14 + 21 28 0,0639 +17,5 + 0,4164 + 0,4812 0,0648 
+ 21 + 28 8 0,0182 +24,5 + 0,4812 + 0,4972 0,0160 

 N= 438     0,9970 
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Ⱦɥɹ ɧɚɝɥɹɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ 
ɪɹɞɨɜ ɩɨ ɜɟɥɢɱɢɧɚɦ ɱɚɫɬɧɨɫɬɟɣ W i, 
ɜɵɱɢɫɥɟɧɧɵɯ ɞɥɹ ɤɚɠɞɨɝɨ ɢɧɬɟɪɜɚɥɚ, 

ɩɨɫɬɪɨɢɦ ɝɢɫɬɨɝɪɚɦɦɭ. Ƚɢɫɬɨɝɪɚɦɦɚ 
ɨɬɨɛɪɚɠɚɟɬ ɷɦɩɢɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɢɫɫɥɟɞɭɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. 

 

 

Ɋɢɫ. 3. ɉɨɝɪɟɲɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɪɚɧɟɣ ɤɨɥɨɧɧ 

ɗɦɩɢɪɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɜɵɛɨɪɤɢ ɩɨ ɫɜɨɟɦɭ ɜɧɟɲɧɟɦɭ ɜɢɞɭ 
ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ 
ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ʉɪɢɜɚɹ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɪɨɢɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɡɧɚɱɟɧɢɣ ɜɟɪɨɹɬɧɨɫɬɢ P(xi) ɩɨ 
ɢɧɬɟɪɜɚɥɚɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 
ɷɦɩɢɪɢɱɟɫɤɨɦɭ ɪɚɫɩɪɟɞɟɥɟɥɟɧɢɹ. Ɂɧɚɱɟɧɢɹ 
ɜɟɪɨɹɬɧɨɫɬɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɬɚɛɥɢɰ ɮɭɧɤɰɢɣ Ʌɚɩɥɚɫɚ Д2,5]. 
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
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ɋɬɟɩɟɧɶ ɛɥɢɡɨɫɬɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɨɰɟɧɢɜɚɟɬɫɹ 
ɩɪɢ ɩɨɦɨɳɢ ɤɪɢɬɟɪɢɟɜ ɩɪɨɜɟɪɤɢ (ɫɨɝɥɚɫɢɹ). ȼ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɤɪɢɬɟɪɢɢ ɫɨɝɥɚɫɢɹ Ʉ. ɉɢɪɫɨɧɚ, 
Ʌ.ɇ. Ʉɨɥɦɨɝɨɪɨɜɚ, Ȼ.ɋ. əɫɬɪɟɦɫɤɨɝɨ, ȼ.ɂ. 
Ɋɨɦɚɧɨɜɫɤɨɝɨ ɢ ɞɪ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɭɥɟɜɨɣ ɝɢɩɨɬɟɡɵ ɜɵɞɜɢɝɚɟɦ 
ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɡɧɚɱɟɧɢɣ ɢɡɭɱɚɟɦɨɝɨ ɩɪɢɡɧɚɤɚ xi ɩɨɞɱɢɧɹɟɬɫɹ 
ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ȼɵɞɜɢɧɭɬɚɹ ɝɢɩɨɬɟɡɚ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɚɜɢɥɶɧɨɣ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨɣ, 
ɩɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɟё 
ɩɪɨɜɟɪɤɟ. ɇɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 

ɩɪɨɜɟɪɤɢ ɧɭɥɟɜɨɣ ɝɢɩɨɬɟɡɵ ɜ ɞɜɭɯ ɫɥɭɱɚɹɯ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɧɟɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ – 
ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɢ ɞɜɭɯ ɪɨɞɨɜ. 

Ɉɲɢɛɤɚ ɩɟɪɜɨɝɨ ɪɨɞɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ 
ɛɭɞɟɬ ɨɬɜɟɪɝɧɭɬɚ ɩɪɚɜɢɥɶɧɚɹ ɝɢɩɨɬɟɡɚ. 
Ɉɲɢɛɤɚ ɜɬɨɪɨɝɨ ɪɨɞɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɛɭɞɟ 
ɩɪɢɧɹɬɚ ɧɟɩɪɚɜɢɥɶɧɚɹ ɝɢɩɨɬɟɡɚ 
(ɤɨɧɤɭɪɢɪɭɸɳɚɹ). 

ɉɪɢ ɨɰɟɧɤɟ ɫɯɨɞɢɦɨɫɬɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɩɚɫɚɬɶɫɹ ɫɨɜɟɪɲɟɧɢɹ ɨɲɢɛɤɢ 
ɩɟɪɜɨɝɨ ɪɨɞɚ, ɬɚɤ ɤɚɤ ɷɬɨ ɜɥɟɱɟɬ ɛɨɥɟɟ 
ɬɹɠɟɥɵɟ ɩɨɫɥɟɞɫɬɜɢɹ, ɱɟɦ ɨɲɢɛɤɚ ɜɬɨɪɨɝɨ 
ɪɨɞɚ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡ ɩɪɢ ɩɨɦɨɳɢ 
ɪɚɡɥɢɱɧɵɯ ɤɪɢɬɟɪɢɟɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɭɪɨɜɧɢ 
ɢɯ ɡɧɚɱɢɦɨɫɬɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ (5, 
2, 1% ɢ ɬ.ɞ.), ɨɬɜɟɱɚɸɳɟɟ ɫɨɛɵɬɢɹɦ, ɤɨɬɨɪɵɟ 
ɜ ɞɚɧɧɨɣ ɨɛɫɬɚɧɨɜɤɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɵɦɢ. 

ȼɵɛɢɪɚɹ ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ q ɢɥɢ 
ɭɪɨɜɟɧɶ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ Ɋ, ɦɵ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɟɝɨ 
ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɚɹ ɜɵɪɚɠɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶɸ 
q=1-P. ȼɵɛɨɪ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɝɨ ɭɪɨɜɧɹ 
ɡɧɚɱɢɦɨɫɬɢ ɝɚɪɚɧɬɢɪɭɟɬ ɨɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɫɨɜɟɪɲɢɬɶ ɨɲɢɛɤɭ ɩɟɪɜɨɝɨ ɪɨɞɚ. 

Ɋɢɫ.1 ɉɨɝɪешɧɨɫɬɢ ɢɡɝɨɬɨɜлеɧ
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ɂɫɫɥɟɞɭɟɦɵɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɨɛɴɟɦ, ɩɨɷɬɨɦɭ 
ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ, 
ɩɪɟɜɵɲɚɸɳɢɯ ɩɨ ɜɟɥɢɱɢɧɟ 2m, ɨɱɟɧɶ ɦɚɥɚ. 

ɉɪɢɧɢɦɚɟɦɵɣ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɭɪɨɜɟɧɶ 
ɡɧɚɱɢɦɨɫɬɢ, ɪɚɜɧɵɣ 0,05, ɨɩɪɟɞɟɥɹɟɬ 
ɤɪɢɬɢɱɟɫɤɭɸ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɹɟɦɵɯ ɤɪɢɬɟɪɢɟɜ 
ɫɨɝɥɚɫɢɹ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɤɚɱɟɫɬɜɟ 
ɤɪɢɬɟɪɢɹ ɫɨɝɥɚɫɢɹ ɩɪɢɧɢɦɚɸɬ ɤɪɢɬɟɪɢɣ χ2

 
Ʉ.ɉɢɪɫɨɧɚ, ɤɨɬɨɪɵɣ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɤɨɧɤɭɪɢɪɭɸɳɟɣ 
ɝɢɩɨɬɟɡɟ. 

ȼɟɥɢɱɢɧɭ χ2
 ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ Д2] 
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ɝɞɟ P(xi) – ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ, 
ɜɵɱɢɫɥɟɧɧɵɟ ɞɥɹ ɤɚɠɞɨɝɨ ɢɧɬɟɪɜɚɥɚ, I = 1, 2, 
3, …; ni – ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ; N – ɨɛɴɟɦ 
ɜɵɛɨɪɤɢ. 

ɉɨɥɭɱɟɧɧɨɟ ɢɡ ɜɵɛɨɪɤɢ ɡɧɚɱɟɧɢɟ χ2
 

ɫɪɚɜɧɢɜɚɟɦ ɫ ɜɟɪɯɧɢɦ ɩɪɟɞɟɥɨɦ ɩɪɢ ɭɪɨɜɧɟ 

ɡɧɚɱɢɦɨɫɬɢ q ɫɨ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ l = c – 1, 
ɝɞɟ ɫ – ɱɢɫɥɨ ɨɰɟɧɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, l – 
ɱɢɫɥɨ ɢɧɬɟɪɜɚɥɨɜ. 

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ χ2
 ɨɤɚɠɟɬɫɹ 

ɩɪɟɜɨɫɯɨɞɹɳɢɦ ɷɬɨɬ ɩɪɟɞɟɥ, ɦɵ ɛɪɚɤɭɟɦ 
ɝɢɩɨɬɟɡɭ ɫɨɨɬɜɟɬɫɬɜɢɹ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ χ2

  
(0,05; 5) = 11,1. χ2

ɧɚɛ=8,646. Ɍɚɤ ɤɚɤ χ2
ɧɚɛ < χ2

, 
ɬɨ ɝɢɩɨɬɟɡɚ ɨ ɧɨɪɦɚɥɶɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɪɢɧɢɦɚɟɬɫɹ. ȼɵɛɨɪɨɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ 
ɬɨɥɟɪɚɧɬɧɵɟ ɩɪɟɞɟɥɵ ɞɥɹ ɚ, G, ɚɫɦ 

Д4Жɡɚɜɟɪɲɚɸɬ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[6,7Ж ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ- ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɝɪɚɧɟɣ ɤɨɥɨɧɧ ɜɵɩɨɥɧɟɧɨ ɩɨ ɫɟɞɶɦɨɦɭ ɤɥɚɫɫɭ 
ɬɨɱɧɨɫɬɢ ɢ ɧɚ ɤɥɚɫɫ ɧɢɠɟ ɧɨɪɦɵ. 
Ⱥɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɫɦɟɳɟɧɢɸ ɤɨɥɨɧɧ ɫ 
ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ɢ ɨɬɤɥɨɧɟɧɢɟ ɤɨɥɨɧɧ ɨɬ 
ɜɟɪɬɢɤɚɥɢ, ɜ ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 
ɦɚɬɟɪɢɚɥɵ ɦɨɧɨɝɪɚɮɢɢ [8]. Ɂɚɜɢɫɢɦɨɫɬɢ 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4,5. 

 

 
 

Ɋɢɫ. 4. ɉɨɝɪɟɲɧɨɫɬɢ ɫɦɟɳɟɧɢɹ ɤɨɥɨɧɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ
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Ɋɢɫ. 5. ɉɨɝɪɟɲɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɹ ɤɨɥɨɧɧ  
ɨɬ ɜɟɪɬɢɤɚɥɢ 

 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼɵɩɨɥɧɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡ 

ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ. 
Ɍɨɱɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɪɚɧɟɣ ɤɨɥɨɧɧ 
ɜɵɩɨɥɧɟɧɚ ɩɨ ɫɟɞɶɦɨɦɭ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ ɢ ɧɚ 
ɤɥɚɫɫ ɧɢɠɟ ɧɨɪɦɵ. ɋɦɟɳɟɧɢɟ ɤɨɥɨɧɧ ɫ 
ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ɜɵɩɨɥɧɟɧɨ ɩɨ ɱɟɬɜɟɪɬɨɦɭ 
ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ ɢ ɨɬɪɚɠɚɟɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ 
ɪɚɡɛɢɜɨɱɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. Ɉɬɤɥɨɧɟɧɢɟ 
ɤɨɥɨɧɧ ɨɬ ɜɟɪɬɢɤɚɥɢ ɜɵɩɨɥɧɟɧɨ ɩɨ ɩɹɬɨɦɭ 
ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ. Д4,5Ж. Ⱥɧɚɥɢɡ ɩɨɝɪɟɲɧɨɫɬɟɣ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɞɨɩɭɫɤɢ 
ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɦ 
ɬɨɱɧɨɫɬɢ ɞɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɦɨɧɬɚɠɚ Д4,5] 
ɢ ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɢ ɤɚɱɟɫɬɜɨ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 
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STATISTICAL CONTROL OF ACCURACY  
OF PRODUCTION AND INSTALLATION  

OF BEZRIGELNY FRAMEWORKS  
OF RESIDENTIAL BUILDINGS 

 

N.S. Volovnik, A.F. Andrushenkov, V.A. Kazakov 
 

Abstract. The article presents the results of a 
study of precision manufacturing and installation of 
reinforced concrete columns of a residential building, 
which was built on technology "KUB 2.5". In studies 
used mathematical apparatus of probability theory and 
statistics mate-matic. Manufacturing error and 
assembly columns were investigated as random 
variables in small samples. These histograms show 
the empirical distribution of the errors. Curves built on 
the theoretical distribution of probability values for 
each interval in the study population. The degree of 
proximity of theoretical and empirical distributions was 
assessed according to the criteria K. Pirsona, B.S. 
Yastremskogo and A.N. Kolmogorov. Classes of 
accuracy of real and nominal values of the 
parameters. The advantages of "Cube 2.5" and "KUB 
3V" technologies, introduction of the Siberian region. 

 

Keywords: combined and monolithic bezrigelny 
frameworks of buildings. Accuracy of production and 
installation. 
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Ɋȿɒȿɇɂȿ ɈȻɊȺɌɇɈɃ ɁȺȾȺɑɂ ȺɗɊɈȾɂɇȺɆɂɑȿɋɄɈȽɈ ɊȺɋɑȿɌȺ ɋɂɋɌȿɆ 
ȼȿɇɌɂɅəɐɂɂ ɁȾȺɇɂɃ ɑȿɊȿɁ ɉɈɋɌɊɈȿɇɂȿ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɋȿɌɂ 

 

ȼ.Ⱦ. Ƚɚɥɞɢɧ, Ɇ Ⱥ. Ʉɪɢɜɨɲɟɢɧ  
Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɈɦȽɌɍ), Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɧɚ 
ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɫɟɬɢ ɫ ɢɡɜɟɫɬɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɶ 
ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɡɚɞɚɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɱɟɪɟɡ 
ɩɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ 
ɡɚɞɚɱ ɩɨ ɞɚɧɧɨɦɭ ɦɟɬɨɞɭ. 

Кɥɸɱеɜые ɫɥɨɜɚ: ɜɟɧɬɢɥɹɰɢɹ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ, 
ɡɚɞɚɱɚ ɨ ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɢ. 
 

ȼɜɟɞɟɧɢɟ 
Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦ 

ɜɟɧɬɢɥɹɰɢɢ ɡɞɚɧɢɣ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɩɨɞɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɟɱɟɧɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ 
(ɜɨɡɞɭɯɨɜɨɞɨɜ) ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɨɦɟɳɟɧɢɣ. 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɚ ɹɜɥɹɸɬɫɹ 
ɪɚɫɯɨɞɵ ɭɞɚɥɹɟɦɨɝɨ ɥɢɛɨ ɩɪɢɬɨɱɧɨɝɨ 
ɜɨɡɞɭɯɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɦɟɳɟɧɢɹ ɢ ɫɯɟɦɚ 

ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. ɉɨ ɬɪɟɛɭɟɦɵɦ 
ɪɚɫɯɨɞɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ ɫɟɱɟɧɢɣ 
ɜɨɡɞɭɯɨɜɨɞɨɜ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɭɦɦɚɪɧɵɟ 
ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ, ɩɪɨɜɨɞɢɬɫɹ ɩɨɞɛɨɪ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɨ ɢɡɜɟɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 
Ɍɚɤɭɸ ɡɚɞɚɱɭ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ «ɩɪɹɦɨɣ». 
ɉɨɪɹɞɨɤ ɢ ɩɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ 
ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵ ɢ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɜ 
ɪɹɞɟ ɪɚɛɨɬ Д1-5]. 
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