


Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɛɸɞɠɟɬɧɨɦ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɭɱɪɟɠɞɟɧɢɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ "ɉɟɪɦɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ". 

 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ: Ʉɚɲɟɜɚɪɨɜɚ Ƚɚɥɢɧɚ Ƚɟɧɧɚɞɶɟɜɧɚ, 

ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, 
ɱɥɟɧ-ɤɨɪɪɟɫɩɨɧɞɟɧɬ ɊȺȺɋɇ 

Ɉɮɢɰɢɚɥɶɧɵɟ ɨɩɩɨɧɟɧɬɵ: Ƚɚɥɢɲɧɢɤɨɜɚ ȼɟɪɚ ȼɥɚɞɢɦɢɪɨɜɧɚ, 
ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, 
ɞɢɪɟɤɬɨɪ ɞɟɩɚɪɬɚɦɟɧɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɂɧɠɟɧɟɪɧɨɣ ɚɤɚɞɟɦɢɢ Ɋɨɫɫɢɣɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ ɞɪɭɠɛɵ ɧɚɪɨɞɨɜ 

 Ʉɨɧɢɧ Ⱦɟɧɢɫ ȼɥɚɞɢɦɢɪɨɜɢɱ, 
ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, 
ɡɚɜɟɞɭɸɳɢɣ ɫɟɤɬɨɪɨɦ ɜɵɫɨɬɧɵɯ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɐɇɂɂɋɄ 
ɢɦ. ȼ. Ⱥ. Ʉɭɱɟɪɟɧɤɨ (ȺɈ «ɇɂɐ 
«ɋɬɪɨɢɬɟɥɶɫɬɜɨ») 

ȼɟɞɭɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ: Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ 
ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ 
ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
"Ʌɢɩɟɰɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ" 

Ɂɚɳɢɬɚ ɫɨɫɬɨɢɬɫɹ 19 ɞɟɤɚɛɪɹ 2018 ɝ. ɜ 15 ɱɚɫɨɜ 00 ɦɢɧɭɬ ɧɚ ɡɚɫɟɞɚɧɢɢ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɫɨɜɟɬɚ Ⱦ218.005.05, ɫɨɡɞɚɧɧɨɝɨ ɧɚ ɛɚɡɟ Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɛɸɞɠɟɬɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ «Ɋɨɫɫɢɣɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɪɚɧɫɩɨɪɬɚ (ɆɂɂɌ)», ɩɨ ɚɞɪɟɫɭ: 127994, 
ɝ. Ɇɨɫɤɜɚ, ɭɥ. ɇɨɜɨɫɭɳёɜɫɤɚɹ, ɞ. 22. 

ɋ ɞɢɫɫɟɪɬɚɰɢɟɣ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɛɢɛɥɢɨɬɟɤɟ Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɛɸɞɠɟɬɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ «Ɋɨɫɫɢɣɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɪɚɧɫɩɨɪɬɚ (ɆɂɂɌ)» ɩɨ ɚɞɪɟɫɭ: 127994, 
ɝ. Ɇɨɫɤɜɚ, ɭɥ. ɇɨɜɨɫɭɳёɜɫɤɚɹ, ɞ. 22 ɢ ɧɚ ɫɚɣɬɟ Сttp://www.miit.ru/.  

Ⱥɜɬɨɪɟɮɟɪɚɬ ɪɚɡɨɫɥɚɧ «16» ɧɨɹɛɪɹ 2018 ɝ. 

ɍɱёɧɵɣ ɫɟɤɪɟɬɚɪɶ 

ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɫɨɜɟɬɚ Ⱦ218.005.05 
ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ 

 

Шɚɜɵɤɢɧɚ Ɇ. ȼ. 
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ɈȻЩȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺȻɈɌɕ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢя. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɨɣ 
ɬɟɯɧɨɥɨɝɢɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɤɚɪɤɚɫɧɚɹ 
ɫɢɫɬɟɦɚ ɧɚ ɨɫɧɨɜɟ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɅɋɌɄ). Ⱦɚɧɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɚɥɨɷɬɚɠɧɨɦ ɠɢɥɢɳɧɨɦ, ɚ ɬɚɤɠɟ 
ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ.  ɉɨɞɨɛɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɤɚɤ ɷɤɨɧɨɦɢɱɧɵɣ ɜɚɪɢɚɧɬ ɪɟɚɥɢɡɚɰɢɢ ɧɚɰɢɨɧɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ «Ⱦɨɫɬɭɩɧɨɟ ɢ 
ɤɨɦɮɨɪɬɧɨɟ ɠɢɥɶɟ», ɱɬɨ, ɧɟɫɨɦɧɟɧɧɨ, ɡɧɚɱɢɦɨ ɞɥɹ ɷɤɨɧɨɦɢɤɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ.  

ɋɭɬɶ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ 
ɬɨɧɤɨɫɬɟɧɧɵɯ ɨɰɢɧɤɨɜɚɧɧɵɯ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɢ ɧɟɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ, 
ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɚɪɤɚɫ ɡɞɚɧɢɹ. Ɇɚɥɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ 
ɤɨɧɫɬɪɭɤɰɢɣ (25-50 ɤɝ/ɦ2 ɞɥɹ ɧɟɫɭɳɟɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ) ɞɟɥɚɟɬ 
ɜɨɡɦɨɠɧɵɦ ɫɭɳɟɫɬɜɟɧɧɨ ɷɤɨɧɨɦɢɬɶ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɚɯ ɢ ɮɭɧɞɚɦɟɧɬɟ, 
ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɅɋɌɄ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ, 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɪɤɚɫɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɭɫɥɨɜɢɹɯ ɬɟɫɧɨɣ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɢ ɛɟɡ 
ɩɪɢɦɟɧɟɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɣ ɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɢɤɢ. 

Ɉɫɧɨɜɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɡɞɚɧɢɣ ɢɡ ɅɋɌɄ ɹɜɥɹɟɬɫɹ ɧɟɫɭɳɢɣ ɤɚɪɤɚɫ 
ɢɡ ɝɧɭɬɵɯ ɩɪɨɮɢɥɟɣ ɉ–ɨɛɪɚɡɧɨɝɨ ɢ ɋ–ɨɛɪɚɡɧɨɝɨ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɬɨɥɳɢɧɨɣ 
ɞɨ 2.5 ɦɦ, ɚ ɬɚɤɠɟ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. 
Ⱦɟɣɫɬɜɭɸɳɢɣ ɫɜɨɞ ɩɪɚɜɢɥ, ɚ ɬɚɤɠɟ ɩɪɢɡɧɚɧɧɵɟ ɢ ɚɜɬɨɪɢɬɟɬɧɵɟ ɞɨɤɭɦɟɧɬɵ 
(ɋɟɜɟɪɨɚɦɟɪɢɤɚɧɫɤɢɣ ɫɬɚɧɞɚɪɬ, ɧɨɪɦɵ ȿɜɪɨɤɨɞ ɢ ɧɚɰɢɨɧɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ 
Ⱥɜɫɬɪɚɥɢɢ) ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɮɢɥɟɣ ɫɨ ɫɩɥɨɲɧɨɣ ɢɥɢ 
ɦɟɥɤɨɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɫɬɟɧɤɨɣ, ɨɫɬɚɜɥɹɹ ɛɟɡ ɜɧɢɦɚɧɢɹ ɩɪɨɮɢɥɢ ɫɥɨɠɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɫ ɧɚɥɢɱɢɟɦ ɱɚɫɬɵɯ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨ ɪɚɡɦɟɪɚɦ ɭɫɢɥɟɧɧɵɯ 
ɜɵɪɟɡɨɜ ɧɚ ɫɬɟɧɤɟ.  

ȼɜɢɞɭ ɨɱɟɜɢɞɧɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɡ ɅɋɌɄ ɜ Ɋɨɫɫɢɢ 
ɭɠɟ ɱёɬɤɨ ɡɚɧɹɥɨ ɫɜɨɸ ɧɢɲɭ ɜ ɨɛɥɚɫɬɢ ɛɵɫɬɪɨɝɨ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
ɇɨ ɬɨɧɤɨɫɬɟɧɧɵɟ ɩɪɨɮɢɥɢ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɳɟɣ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɰɟɥɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɦɨɫɬɢɤɚɦɢ ɯɨɥɨɞɚ, ɫɧɢɠɚɹ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɋ ɰɟɥɶɸ ɩɪɟɨɞɨɥɟɧɢɹ ɷɬɢɯ ɧɟɝɚɬɢɜɧɵɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɨɡɞɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɩɪɨɮɢɥɢ ɧɟɫɬɚɧɞɚɪɬɧɨɣ 
ɝɟɨɦɟɬɪɢɢ, ɝɥɚɜɧɵɦ ɨɬɥɢɱɢɟɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ «ɭɫɢɥɟɧɧɵɯ» ɜɵɪɟɡɨɜ ɧɚ 
ɫɬɟɧɤɟ ɩɪɨɮɢɥɹ. ɇɨ ɨɬɫɭɬɫɬɜɭɸɬ ɤɨɪɪɟɤɬɧɵɟ ɦɟɬɨɞɢɤɢ ɢɯ ɪɚɫɱɟɬɚ, ɧɟɬ 
ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɉɨɷɬɨɦɭ ɪɚɡɜɢɬɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ ɪɚɫɱɟɬɚ, 
ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɬɚɤɢɯ ɩɪɨɮɢɥɟɣ, ɦɟɧɟɟ ɩɨɞɜɟɪɠɟɧɧɵɯ 
ɦɟɫɬɧɨɣ ɩɨɬɟɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦɭ ɜɥɢɹɧɢɸ ɜɵɫɨɤɨɣ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɬɚɥɢ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ.  

ɋɬɟɩɟɧɶ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ ɬɟɦɵ. ɂɫɫɥɟɞɨɜɚɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɫɜɹɬɢɥɢ ɫɜɨɢ ɪɚɛɨɬɵ ɦɧɨɝɢɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɢ ɡɚɪɭɛɟɠɧɵɟ ɭɱɟɧɵɟ: 
Ⱥ. ȼ. Ⱥɥɟɤɫɚɧɞɪɨɜ, ɇ. Ⱥ. Ⱥɥɮɭɬɨɜ, Ⱥ. ɋ. ȼɨɥɶɦɢɪ, ɋ. ɉ. Ɍɢɦɨɲɟɧɤɨ, ȼ. ȼ. Ȼɨɥɨɬɢɧ, 
Ⱥ. Ⱥ. ɍɦɚɧɫɤɢɣ, ɋ. Ȼ. Ʉɨɫɢɰɵɧ, Ʌ. ɋ. Ʌɹɯɨɜɢɱ, Ⱥ. ȼ. ɉɟɪɟɥɶɦɭɬɟɪ, ȼ. ɂ. ɋɥɢɜɤɟɪ, 
АКrnОr T. KoТtОr ɢ ɞɪ. Ȼɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɪɚɡɪɚɛɨɬɤɭ ɬɟɨɪɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɬɨɧɤɨɫɬɟɧɧɵɯ ɫɬɟɪɠɧɟɣ ɜɧɟɫ ɩɪɨɮɟɫɫɨɪ ȼ. Ɂ. ȼɥɚɫɨɜ, ɤɨɬɨɪɵɣ, ɜɜɟɞɹ ɪɹɞ 
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ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɯ ɩɨɧɹɬɢɣ, ɩɨɫɬɪɨɢɥ ɡɚɜɟɪɲɟɧɧɭɸ ɬɟɨɪɢɸ ɢɡɝɢɛɧɨ-

ɤɪɭɬɢɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. ɂɡɭɱɟɧɢɟɦ ɢ ɪɚɡɪɚɛɨɬɤɨɣ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɪɟɲɟɧɢɣ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɧɵɯ ɡɞɚɧɢɣ ɢɡ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ 
ɡɚɧɢɦɚɥɢɫɶ ɢ ɡɚɧɢɦɚɸɬɫɹ Ƚ. ɂ. Ȼɟɥɵɣ, ɂ. ɂ. ȼɟɞɹɤɨɜ, ȼ. ȼ. Ɂɜɟɪɟɜ, 
Ʌ. ȼ. ȿɧɞɠɢɟɜɫɤɢɣ, ɂ. ɂ. Ʉɪɵɥɨɜ, ȼ. ȼ. Ʉɚɬɸɲɢɧ, ȼ. ȼ. Ʌɚɥɢɧ, ȼ. Ⱥ. Ɋɵɛɚɤɨɜ, 
Ⱥ. Ɋ. Ɍɭɫɧɢɧ, Ɉ. Ⱥ. Ɍɭɫɧɢɧɚ, Э. Ʌ. Ⱥɣɪɭɦɹɧ, ɂ. ȼ. Ⱥɫɬɚɯɨɜ, B. Schafer , C. D. Moen 

ɢ ɞɪ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɮɢɥɟɣ ɫ ɧɟɩɨɫɬɨɹɧɧɨɣ ɩɨ ɞɥɢɧɟ 
ɮɨɪɦɨɣ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɧɚɥɢɱɢɟɦ ɩɟɪɮɨɪɚɰɢɢ ɢɥɢ 
ɨɬɜɟɪɫɬɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɛɨɬɚɯ ȼɚɬɢɧɚ ɇ. ɂ., Ƚɨɪɞɟɟɜɨɣ Ⱥ. Ɉ., 
ɇɚɡɦɟɟɜɨɣ  Ɍ. ȼ., ɇɟɞɜɢɝɢ  ɉ. ɇ., ɋɢɧɟɥɶɧɢɤɨɜɚ Ⱥ. ɋ., J. KОstТ, P. SКХЦТ, 
N. E. Shanmugam, M. DСКnКХКФsСЦТ, AnНrОТ CrТsКn ɢ ɞɪ.  

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɤɢ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɪɚɛɨɬɚɯ 
Ɋ. Ȼ. Ɇɢɬɱɢɧɚ, Ⱥ. ɂ. ɉɪɢɬɵɤɢɧɚ, ȼ. Ɇ. Ⱦɨɛɪɚɱɟɜɚ, Ⱥ. Ⱥ. ɂɥɶɢɧɨɣ, ȿ. ȼ. Ʌɢɬɜɢɧɨɜɚ, 
ɢ ɞɪ. ɇɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟɦ ɮɨɪɦ 
ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɤɪɢɬɢɱɟɫɤɢɯ ɫɢɥ — ɡɚɤɪɢɬɢɱɟɫɤɨɟ 
ɩɨɜɟɞɟɧɢɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɦɟɫɬɧɚɹ ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɱɢɬɚɟɬɫɹ 
ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɟɦ. ɋɩɟɰɢɮɢɤɚ ɅɋɌɄ ɞɨɩɭɫɤɚɟɬ ɪɚɛɨɬɭ ɩɪɢ ɧɚɝɪɭɡɤɚɯ, 
ɩɪɟɜɵɲɚɸɳɢɯ ɤɪɢɬɢɱɟɫɤɭɸ ɫɢɥɭ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɱɬɨ ɜɥɢɹɟɬ ɧɚ 
ɩɪɟɞɟɥɶɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

Ⱥɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɜɨɩɪɨɫɚɦ ɪɚɫɱɟɬɚ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫɨ 
ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ, ɜɵɹɜɢɥ ɪɹɞ ɩɪɨɛɥɟɦɧɵɯ ɜɨɩɪɨɫɨɜ. ȼɨ-ɩɟɪɜɵɯ, ɡɚ 
«ɷɮɮɟɤɬɢɜɧɭɸ» ɩɥɨɳɚɞɶ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɦɟɧɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, 
ɜ ɤɨɬɨɪɭɸ ɬɚɤɠɟ ɜɤɥɸɱɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ, ɨɛɪɚɦɥɹɸɳɢɟ ɨɬɜɟɪɫɬɢɹ. 
ɉɪɢ ɷɬɨɦ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɩɨɥɤɚ ɢ ɫɬɟɧɤɢ ɩɨɥɧɨɫɬɶɸ ɷɮɮɟɤɬɢɜɧɵ. ȼɨ-ɜɬɨɪɵɯ, ɜ 
ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɧɟ ɭɱɢɬɵɜɚɸɳɢɟ ɢɯ 
ɩɟɪɟɦɟɧɧɨɫɬɶ ɩɨ ɞɥɢɧɟ ɩɪɨɮɢɥɹ. Ɇɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɨɧɤɨɫɬɟɧɧɵɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɮɢɥɟɣ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɝɟɨɦɟɬɪɢɢ ɪɚɡɪɚɛɨɬɚɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ. 
Эɬɢ ɡɚɞɚɱɢ ɪɟɲɚɸɬɫɹ ɜ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ.  

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɟɣ ɢ ɪɚɡɜɢɬɢɢ 
ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɭɫɢɥɢɹɦ ɥɟɝɤɨɝɨ ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫ 
ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ ɢ ɧɚɱɚɥɶɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɧɟɫɨɜɟɪɲɟɧɫɬɜɚɦɢ 
ɩɪɢ ɨɫɟɜɨɦ ɫɠɚɬɢɢ, ɢɫɩɨɥɶɡɭɹ ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɮɢɡɢɱɟɫɤɢɣ ɷɤɫɩɟɪɢɦɟɧɬ. 

Ɂɚɞɚɱɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 
1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɚɤɬɭɚɥɶɧɵɟ ɧɚɭɱɧɵɟ ɞɚɧɧɵɟ ɩɨ ɡɚɞɚɱɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫɨ ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ; 
2. ɉɪɨɜɟɫɬɢ ɥɚɛɨɪɚɬɨɪɧɵɟ, ɬɚɤɠɟ ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ 

ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫɨ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ, 
ɢɫɩɨɥɶɡɭɹ ɮɢɡɢɱɟɫɤɢ/ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɧɟɥɢɧɟɣɧɭɸ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ, ɚ ɬɚɤɠɟ 
ɹɜɧɨɟ ɜɧɟɫɟɧɢɟ ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ; 

3. ȼɵɹɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɨɬ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɹ ɫ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ;  
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4. ȼɵɹɜɢɬɶ ɜɥɢɹɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ, ɮɨɪɦɵ ɧɚɱɚɥɶɧɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ, ɮɨɪɦɵ ɜɵɪɟɡɨɜ ɧɚ ɩɪɟɞɟɥɶɧɭɸ ɧɟɫɭɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ; 

5. Ɋɚɡɪɚɛɨɬɚɬɶ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɟ ɫɨɡɞɚɧɢɟ ɤɨɧɟɱɧɨ-

ɷɥɟɦɟɧɬɧɵɯ ɦɨɞɟɥɟɣ ɫɩɥɨɲɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 
ɯɨɪɨɲɨ ɛɵ ɫɨɝɥɚɫɨɜɵɜɚɥɢɫɶ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɢ ɫ ɧɚɬɭɪɧɵɦɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɦɢ; 

6. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɮɢɥɹ ɫɥɨɠɧɨɣ 
ɝɟɨɦɟɬɪɢɢ (ɧɚ ɩɪɢɦɟɪɟ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ «ȺɌɅȺɇɌ») ɫ 
ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ; 

7. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɭɱɟɬɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɨɧɤɨɫɬɟɧɧɵɯ 
ɩɪɨɮɢɥɟɣ ɫ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ, ɢɦɟɸɳɢɯ ɧɟɩɨɫɬɨɹɧɧɭɸ ɮɨɪɦɭ 
ɫɟɱɟɧɢɹ ɩɨ ɞɥɢɧɟ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɨɱɧɨɫɬɢ; 
ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ: 
— ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫ 

ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ ɩɪɢ ɨɫɟɜɨɦ ɫɠɚɬɢɢ ɨɬ ɪɚɡɦɟɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɵɪɟɡɨɜ ɢ ɮɨɪɦɵ ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɬɨɱɧɨ ɩɪɟɞɫɤɚɡɚɬɶ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɧɚɝɪɭɡɤɭ; 

— ɩɨɫɬɪɨɟɧ ɚɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ «ɷɤɜɢɜɚɥɟɧɬɧɵɯ» ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɮɢɥɹ ɪɚɡɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɫ ɧɟɩɨɫɬɨɹɧɧɨɣ ɩɨ ɞɥɢɧɟ ɮɨɪɦɨɣ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɢɥɵ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ; 

— ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ «ɷɮɮɟɤɬɢɜɧɵɯ» ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫɨ ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɱɟɬɚ ɫɥɨɠɧɵɯ ɮɨɪɦ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ;  

— ɩɨɥɭɱɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱɟɬ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫɥɨɠɧɨɣ ɝɟɨɦɟɬɪɢɢ; 

Ɍɟɨɪɟɬɢɱɟɫɤɚя ɢ ɩɪɚɤɬɢɱɟɫɤɚя ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ: 
— ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɪɟɞɟɥɶɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ 

ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɟ ɜɧɨɫɢɬ 
ɜɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɬɟɨɪɢɢ ɪɚɫɱɟɬɚ ɬɨɧɤɨɫɬɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

— ɩɪɟɞɥɨɠɟɧ ɚɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫɥɨɠɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ; 

— ɭɫɬɚɧɨɜɥɟɧɨ ɜɥɢɹɧɢɟ ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɧɚ 
ɩɪɟɞɟɥɶɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ; 

—  ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɪɨɜɟɪɤɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɜ ɤɨɧɤɪɟɬɧɵɯ ɢ ɪɟɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ ɫ ɩɨɞɬɜɟɪɠɞɚɸɳɟɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ (ɚɤɬ ɨ ɜɧɟɞɪɟɧɢɢ ɜ ɈɈɈ «ȺɌɅȺɇɌ» 
ɨɬ 25 ɨɤɬɹɛɪɹ 2017 ɝ); 

Ɇɟɬɨɞɨɥɨɝɢя ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɹɜɢɥɚɫɶ ɪɟɡɭɥɶɬɚɬɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɢɫɥɟɧɧɵɯ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ, ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɢ ɷɦɩɢɪɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. Шɢɪɨɤɨ ɩɪɢɦɟɧɹɥɫɹ ɦɟɬɨɞ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɩɨɫɬɪɨɟɧɢɢ ɦɨɞɟɥɟɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɜɨɣɫɬɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
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ɇɚ ɡɚɳɢɬɭ ɜɵɧɨɫяɬɫя: 

— ɩɪɢɧɰɢɩɵ ɫɨɡɞɚɧɢɹ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɵɯ ɦɨɞɟɥɟɣ, ɤɨɪɪɟɤɬɧɨ 
ɨɩɢɫɵɜɚɸɳɢɯ ɩɨɜɟɞɟɧɢɟ ɬɨɧɤɨɫɬɟɧɧɵɯ ɫɩɥɨɲɧɵɯ ɩɪɨɮɢɥɟɣ ɢ ɫ ɩɟɪɮɨɪɚɰɢɟɣ (ɧɚ 
ɩɪɢɦɟɪɟ ɩɪɨɮɢɥɹ «ȺɌɅȺɇɌ»); 

— ɪɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɨɜ ɧɚ ɨɛɳɭɸ ɢ ɦɟɫɬɧɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫ ɩɟɪɮɨɪɚɰɢɟɣ; 

— ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɫɪɚɜɧɟɧɢɟ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

— ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫ 
ɩɟɪɮɨɪɚɰɢɟɣ; 

– ɪɟɡɭɥɶɬɚɬɵ ɜɥɢɹɧɢɹ ɪɚɡɦɟɪɨɜ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɜɟɥɢɱɢɧɵ ɢ ɜɢɞɚ 
ɤɨɧɟɱɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɧɚ 
ɩɪɟɞɟɥɶɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ; 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɪɪɟɤɬɧɵɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɭɱɧɵɯ ɩɨɥɨɠɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɦɟɯɚɧɢɤɢ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ 
ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ; ɬɟɨɪɢɢ ɪɚɫɱɟɬɚ ɬɨɧɤɨɫɬɟɧɧɵɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ANSВS; ɩɪɨɜɟɪɤɨɣ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɩɨɥɨɠɟɧɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ, ɬɨɠɞɟɫɬɜɟɧɧɨɫɬɶɸ ɫ 
ɪɟɡɭɥɶɬɚɬɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ. 

Ⱥɩɪɨɛɚɰɢя ɪɚɛɨɬɵ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɨɛɫɭɠɞɚɥɢɫɶ 
ɧɚ: III Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ɂɚɞɚɱɢ ɢ ɦɟɬɨɞɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» («Ɂɨɥɨɬɨɜɫɤɢɟ ɱɬɟɧɢɹ») (ɆȽɋɍ, 
Ɇɨɫɤɜɚ, 2014); V Ɇɟɠɞɭɧɚɪɨɞɧɨɦ ɫɢɦɩɨɡɢɭɦɟ «Ⱥɤɬɭɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» (ɂɪɤɭɬɫɤ, 2014); VII 
ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɦɨɥɨɞɟɠɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ 
ɭɱɟɧɵɯ «ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ» (ɉɇɂɉɍ, 
ɉɟɪɦɶ, 2015), ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «ɉɪɨɛɥɟɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ 
ɢ ɪɚɡɪɭɲɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ» (ɉɇɂɉɍ, ɉɟɪɦɶ, 2015), VIII 
ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɦɨɥɨɞɟɠɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɚɫɩɢɪɚɧɬɨɜ, ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ ɢ 
ɫɬɭɞɟɧɬɨɜ «ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ», 
(ɉɇɂɉɍ, 2016, 2017), Ɇɟɠɜɭɡɨɜɫɤɨɦ ɧɚɭɱɧɨɦ ɫɟɦɢɧɚɪɟ «Ƚɟɨɦɟɬɪɢɹ ɢ ɪɚɫɱɟɬ 
ɬɨɧɤɢɯ ɨɛɨɥɨɱɟɤ ɧɟɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɵ» (ɊɍȾɇ, 2017), VII Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 

ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ɂɚɞɚɱɢ ɢ ɦɟɬɨɞɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» («Ɂɨɥɨɬɨɜɫɤɢɟ ɱɬɟɧɢɹ», 2018). 

ɉɭɛɥɢɤɚɰɢɢ. ɉɨ ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɦɟ ɨɩɭɛɥɢɤɨɜɚɧɨ 8 ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ 4 ɢɡ 
ɧɢɯ ɜ ɧɚɭɱɧɵɯ ɠɭɪɧɚɥɚɯ, ɜɯɨɞɹɳɢɯ ɜ «ɉɟɪɟɱɟɧɶ ɪɟɰɟɧɡɢɪɭɟɦɵɯ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɣ» 
ȼȺɄ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɫɨɫɬɚɜ ɞɢɫɫɟɪɬɚɰɢɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɱɟɬɵɪɟɯ 
ɝɥɚɜ, ɨɫɧɨɜɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɜɨɞɨɜ, ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ (89 ɧɚɢɦɟɧɨɜɚɧɢɣ) ɢ 
ɫɨɞɟɪɠɢɬ 171 ɫɬɪɚɧɢɰɭ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, 102 ɪɢɫɭɧɤɚ ɢ 37 ɬɚɛɥɢɰ, ɞɜɚ 
ɩɪɢɥɨɠɟɧɢɹ. 
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ɈɋɇɈȼɇɈȿ ɋɈȾȿɊɀȺɇɂȿ ɊȺȻɈɌɕ 

ȼɨ ɜɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ, ɨɩɢɫɚɧɵ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɧɚɭɱɧɚɹ ɧɨɜɢɡɧɚ, ɟɟ ɩɪɚɤɬɢɱɟɫɤɚɹ ɢ ɬɟɨɪɟɬɢɱɟɫɤɚɹ 
ɡɧɚɱɢɦɨɫɬɶ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɞɚɧɨ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɅɋɌɄ). Ɉɬɦɟɱɟɧɵ 
ɨɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ (ɥɟɝɤɨɫɬɶ, ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɦɨɧɬɚɠɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɜɵɫɨɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɤɚɱɟɫɬɜɚ) ɢ ɜɵɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɲɢɪɨɤɨɦɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ (ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ 
ɦɟɫɬɧɨɣ ɩɨɬɟɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɩɥɨɲɧɵɯ ɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ, ɚ ɬɚɤɠɟ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ).  

Ɋɚɫɫɦɨɬɪɟɧɵ ɪɚɛɨɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ 
ɡɚɤɪɢɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɬɨɧɤɨɫɬɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɢ ɨɬɦɟɱɟɧ ɛɨɥɶɲɨɣ ɜɤɥɚɞ ɜ 
ɪɚɡɜɢɬɢɟ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ Ɍɢɦɨɲɟɧɤɨ, Ƚɭɞɶɟɪɚ, F. BХОТМС, BuХson ɢ AХХОn, 
ɋ. Ȼ. Ʉɨɫɢɰɵɧɚ, Ƚ. Ⱥ. Ɇɚɧɭɣɥɨɜɚ ɢ ɞɪ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɭɱɟɬɚ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɦɟɬɨɞ «ɪɟɞɭɰɢɪɨɜɚɧɢɹ», ɨɫɧɨɜɨɩɨɥɨɠɧɢɤɨɦ ɤɨɬɨɪɨɝɨ ɫɱɢɬɚɟɬɫɹ Ɍ. Ʉɚɪɦɚɧ. 
ɉɪɟɞɫɬɚɜɥɟɧɵ ɤɥɸɱɟɜɵɟ ɢɞɟɢ ɩɨɞɯɨɞɚ (ɬɚɤɢɟ ɤɚɤ "ɷɮɮɟɤɬɢɜɧɚɹ" ɲɢɪɢɧɚ, 
ɞɟɤɨɦɩɨɡɢɰɢɹ ɫɟɱɟɧɢɹ), ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɪɟɞɥɨɠɟɧɧɵɟ 
Ⱦɠ. ȼɢɧɬɟɪɨɦ ɢ ɜɧɟɫɟɧɧɵɟ ɜ ɪɹɞ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɪɨɛɥɟɦɵ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ, 
ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɤɨɬɨɪɵɯ ɡɚɧɢɦɚɥɢɫɶ ɦɧɨɝɢɟ ɭɱёɧɵɟ, ɜɤɥɸɱɚɹ ɋɟɧ-ȼɟɧɚɧɚ, 
ɉɪɚɧɞɬɥɹ, Ɍɢɦɨɲɟɧɤɨ, Ȼɥɟɣɯɚ, ȼ. Ɂ. ȼɥɚɫɨɜɚ ɢ ɞɪ. Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɢɡɝɢɛɧɨ-ɤɪɭɬɢɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɬɨɧɤɨɫɬɟɧɧɵɯ ɫɬɟɪɠɧɟɣ 
ɨɬɤɪɵɬɨɝɨ ɩɪɨɮɢɥɹ. ɉɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɫɥɟɤɪɢɬɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɫɬɧɨɣ 
ɢ ɨɛɳɟɣ ɮɨɪɦ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɮɢɥɟɣ ɅɋɌɄ, ɢ ɜ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ, ɚ ɬɚɤɠɟ ɩɪɨɮɢɥɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɧɚ ɫɬɟɧɤɟ, ɫɨɩɨɫɬɚɜɢɦɵɦɢ ɫ ɟɟ 
ɪɚɡɦɟɪɨɦ (ɫɦ. ɪɢɫɭɧɨɤ1). 

 
Ɋɢɫɭɧɨɤ 1 — ɉɪɨɮɢɥɶ ɫɨ ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ 

(ɦɚɪɤɢ «ȺɌɅȺɇɌ») 

ȼ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɞɚɧɧɵɟ 
ɩɪɨɮɢɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɬɪɚɞɢɰɢɨɧɧɵɣ ɋ-ɨɛɪɚɡɧɵɣ 
ɩɪɨɮɢɥɶ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦɢ ɠɟɫɬɤɨɫɬɢ. 
Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ 
ɷɬɢɯ ɩɪɨɮɢɥɟɣ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 
ɭɫɢɥɟɧɧɵɯ ɨɫɧɨɜɧɵɯ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚ 
ɫɬɟɧɤɟ, ɤɨɬɨɪɵɟ ɜɵɪɭɛɚɸɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɲɬɚɦɩɚ ɞɨ ɩɪɨɰɟɫɫɚ 
ɩɪɨɮɢɥɢɪɨɜɚɧɢɹ. 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɠɟɫɬɤɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɧɢɠɟɧɢɸ ɝɢɛɤɨɫɬɢ 
ɫɬɟɧɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɤɪɢɬɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɮɢɥɟɣ ɜ ɰɟɥɨɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 
ɫɩɥɨɲɧɵɦɢ ɋ-ɨɛɪɚɡɧɵɦɢ ɩɪɨɮɢɥɹɦɢ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɡɨɪɚ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɩɨɥɧɨɰɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ 
ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɩɪɢɦɟɧɢɦɵɯ ɤ ɬɨɧɤɨɫɬɟɧɧɵɦ ɩɪɨɮɢɥɹɦ ɫɨ 

ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ. 
ȼɬɨɪɚя ɝɥɚɜɚ ɪɚɛɨɬɵ ɩɨɫɜɹɳɟɧɚ ɜɨɩɪɨɫɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɩɥɨɲɧɨɝɨ ɋ-

ɨɛɪɚɡɧɨɝɨ ɩɪɨɮɢɥɹ. Ɉɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɩɨɞɯɨɞɵ ɤ ɫɨɡɞɚɧɢɸ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɟɣ: ɡɚɞɚɧɢɟ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ (ɪɢɫɭɧɤɢ 2, 3); ɨɩɪɟɞɟɥɟɧɢɟ 
ɦɨɦɟɧɬɚ ɢɫɱɟɪɩɚɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɢɫɭɧɨɤ 4); ɜɵɛɨɪ ɦɨɞɟɥɢ ɦɚɬɟɪɢɚɥɚ, 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɢɩɚ ɢ ɪɚɡɦɟɪɚ ɤɨɧɟɱɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

 
  

Ɋɢɫɭɧɨɤ 2 — ɍɫɥɨɜɧɚɹ 
ɪɚɫɱɟɬɧɚɹ 

ɫɬɟɪɠɧɟɜɚɹ ɦɨɞɟɥɶ 

 

Ɋɢɫɭɧɨɤ 3 — ɉɟɪɟɧɨɫ 
ɝɪɚɧɢɱɧɵɯ 

ɭɫɥɨɜɢɣ ɧɚ 

ɨɛɨɥɨɱɟɱɧɭɸ ɦɨɞɟɥɶ 

Ɋɢɫɭɧɨɤ 4 — Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɟɥɶɧɨɣ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɧɚɝɪɭɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ 
ɩɟɪɟɦɟɳɟɧɢɟɦ ɫɜɨɛɨɞɧɨɝɨ ɤɨɧɰɚ ɩɪɨɮɢɥɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ 
ɨɩɨɪɧɨɦɭ ɫɟɱɟɧɢɸ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ ɨɬɫɥɟɠɢɜɚɥɚɫɶ ɪɟɚɤɰɢɹ 
ɜ ɨɩɨɪɧɨɦ ɫɟɱɟɧɢɢ ܴ௭, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ: ɚ) ɬɨɱɤɟ ɩɟɪɟɝɢɛɚ ɧɚ 
ɝɪɚɮɢɤɟ «ɨɩɨɪɧɚɹ ɪɟɚɤɰɢɹ–ɩɟɪɟɦɟɳɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɤɨɧɰɚ» — ܨ�௥; ɛ) ɧɚɱɚɥɭ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ — ܨ௣௟. 

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɮɢɥɟɣ ɨɩɪɟɞɟɥɹɥɚɫɶ ɦɟɬɨɞɨɦ 
ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɪɚɫɱɟɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSВS. 
Ɋɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɪɚɡɧɵɟ ɬɢɩɵ ɢ ɪɚɡɦɟɪɵ ɄЭ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɩɪɢɟɦɥɟɦɵɣ ɭɪɨɜɟɧɶ ɫɯɨɞɢɦɨɫɬɢ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ,  ɞɥɹ 

Ɋɢɫɭɧɨɤ 5 — 

ɉɨɩɟɪɟɱɧɨɟ 

ɫɟɱɟɧɢɟ ɩɪɨɮɢɥɹ 

ɫɭɳɟɫɬɜɟɧɧɨ ɧɟɥɢɧɟɣɧɵɯ ɡɚɞɚɱ, ɝɞɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɝɥɵ ɩɨɜɨɪɨɬɚ 
ɢɥɢ ɞɟɮɨɪɦɚɰɢɢ. ȼ ɢɬɨɝɟ ɜɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɨɛɨɥɨɱɟɱɧɨɝɨ ɷɥɟɦɟɧɬɚ 
SHELL181 ɤɚɤ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢ ɡɚɬɪɚɱɟɧɧɨɝɨ 
ɜɪɟɦɟɧɢ. 

ɉɪɨɜɟɞɟɧɚ ɫɟɪɢɹ ɪɚɫɱɟɬɨɜ ɪɚɡɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɦɨɞɟɥɟɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɪɢɫɭɧɨɤ 5): ɜɵɫɨɬɚ ɫɬɟɧɤɢ H — 152, 203, 254, 

305 ɦɦ; ɲɢɪɢɧɚ ɩɨɥɨɤ B — 41.3, 50.8, 63.5 ɦɦ; ɬɨɥɳɢɧɚ ɦɟɬɚɥɥɚ Tk – 1.0, 1.5, 

2.0 ɦɦ; ɞɥɢɧɚ ɩɪɨɮɢɥɹ L – 0.5, 1.5, 2.75, 4.0 ɦ (ɜɫɟɝɨ 144 ɦɨɞɟɥɢ).  
Ɉɰɟɧɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɩɥɨɲɧɵɯ ɩɪɨɮɢɥɟɣ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɩɨ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɫɯɟɦɟ. ȼ ɤɨɧɫɬɪɭɤɰɢɸ ɹɜɧɨ ɜɧɨɫɢɥɢɫɶ ɨɛɳɢɟ (ɢɡɝɢɛɧɵɟ) ɢ 
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ɦɟɫɬɧɵɟ ɧɚɱɚɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ, ɮɨɪɦɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɥɚɫɶ 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɥɢɧɟɣɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ (ANTВPE, BUCKLE). ȼ ɯɨɞɟ 
ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
(96%) ɨɩɪɟɞɟɥɹɸɳɢɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ ɥɢɛɨ ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ ɢɡɝɢɛɧɨɣ 
ɮɨɪɦɟ, ɥɢɛɨ ɧɚɱɚɥɨ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. 

ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɩɥɨɲɧɨɝɨ ɩɪɨɮɢɥɹ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ: ɚ) ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɧɵɯ ɧɚɱɚɥɶɧɵɯ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜ; ɛ) ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɜɧɟɫɟɧɢɹ ɨɛɳɟɝɨ ɧɚɱɚɥɶɧɨɝɨ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ.  

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɵ ɱɢɫɥɟɧɧɵɟ ɪɚɫɱɟɬɵ ɢɫɫɥɟɞɭɟɦɵɯ 
ɩɪɨɮɢɥɟɣ ɩɨ ɦɟɬɨɞɢɤɟ EuroМoНО, ɤɨɬɨɪɵɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɢ 
ɮɢɡɢɱɟɫɤɢ ɧɟɥɢɧɟɣɧɭɸ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɱɢɬɵɜɚɥɢɫɶ ɹɜɧɨ 
ɜɧɟɫɟɧɧɵɟ ɜ ɦɨɞɟɥɶ ɧɚɱɚɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ ɫ ɭɱɟɬɨɦ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɢɯ ɪɚɡɦɟɪɚɦ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɦɟɠɞɭ ɱɢɫɥɟɧɧɵɦɢ 
ɪɚɫɱɟɬɚɦɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɦɟɬɨɞɢɤɨɣ Eurocode ɧɟ ɩɪɟɜɵɫɢɥɚ 9% ɩɪɢ ɩɪɢɧɹɬɢɢ ɡɚ 
ɩɪɟɞɟɥɶɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɪɭɡɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɱɚɥɭ 
ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ.  

ɋ ɰɟɥɶɸ ɜɟɪɢɮɢɤɚɰɢɢ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɜɟɞɟɧɵ ɧɚɬɭɪɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ 
ɬɪɟɯ ɨɛɪɚɡɰɨɜ ɩɪɨɮɢɥɟɣ, ɞɥɹ ɱɟɝɨ ɛɵɥ ɫɨɡɞɚɧ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ (ɪɢɫɭɧɨɤ 6). 

 
Ɋɢɫɭɧɨɤ 6 — ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ 

Ɉɩɪɟɞɟɥɟɧɵ ɬɨɱɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɪɚɡɰɨɜ, ɜɤɥɸɱɚɹ 
ɧɚɱɚɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ: 1) ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ 
ɩɨɥɤɢ ɩɪɨɮɢɥɹ ɤ ɫɬɟɧɤɟ; 2) ɜɵɩɭɤɥɨɫɬɶ ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ; 3) ɫɟɪɩɨɜɢɞɧɨɫɬɶ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ В; 4) ɫɟɪɩɨɜɢɞɧɨɫɬɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ Б. ɉɨɫɪɟɞɫɬɜɨɦ 
ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɚ ɬɨɥɳɢɧɚ ɰɢɧɤɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɫɬɚɥɢ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɹ ɬɨɥɳɢɧɵ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ. 

ȼ ɪɚɫɱɟɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSВS ɫɨɡɞɚɧɚ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹ ɦɨɞɟɥɶ, 
ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɨɛɪɚɡɰɚ ɫ ɭɱɟɬɨɦ ɧɚɱɚɥɶɧɵɯ ɡɚɡɨɪɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɢɞɟɚɥɶɧɨɝɨ 
ɩɪɢɦɵɤɚɧɢɹ ɨɛɪɚɡɰɚ ɤ ɨɩɨɪɧɵɦ ɩɥɚɫɬɢɧɚɦ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɤɨɧɬɚɤɬɧɵɟ 
ɷɥɟɦɟɧɬɵ ɢ ɭɱɢɬɵɜɚɥɨɫɶ ɬɪɟɧɢɟ ɦɟɠɞɭ ɨɛɪɚɡɰɨɦ ɢ ɨɩɨɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɪɨɜɟɞɟɧɧɵɯ ɧɚɬɭɪɧɵɯ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ: 
ɦɟɠɞɭ ɩɟɪɟɦɟɳɟɧɢɟɦ ɫɜɨɛɨɞɧɨɣ ɨɩɨɪɵ ɢ ɩɨɤɚɡɚɧɢɹɦɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɢɧɚɦɨɦɟɬɪɚ 
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— ɜ ɫɥɭɱɚɟ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɢ ɩɟɪɟɦɟɳɟɧɢɟɦ ɫɜɨɛɨɞɧɨɣ ɨɩɨɪɵ, ɢ 
ɡɧɚɱɟɧɢɟɦ ɨɩɨɪɧɨɣ ɪɟɚɤɰɢɢ — ɜ ɱɢɫɥɟɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ. ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɢɜɟɞɟɧɵ 
ɝɪɚɮɢɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɨɝɨ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɟɜɨɣ ɫɠɢɦɚɸɳɟɣ ɫɢɥɵ ɫɨɫɬɚɜɢɥɚ ɧɟ ɛɨɥɟɟ 7%, ɱɬɨ 
ɝɨɜɨɪɢɬ ɨ ɩɪɢɟɦɥɟɦɨɦ ɭɪɨɜɧɟ ɬɨɠɞɟɫɬɜɟɧɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɤɚɪɬɢɧɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɬɨɠɞɟɫɬɜɟɧɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ 
(ɪɢɫɭɧɨɤ 8). 

 
Ɋɢɫɭɧɨɤ 7 — ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɨɝɨ ɢ ɱɢɫɥɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

              
Ɋɢɫɭɧɨɤ 8 —Ʉɚɪɬɢɧɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɧɚɬɭɪɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɫɩɥɨɲɧɨɝɨ 
ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɪɚɡɪɚɛɚɬɵɜɚɥɚɫɶ «ɢɧɠɟɧɟɪɧɚɹ» ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɮɢɥɟɣ ɫɨ ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ (ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɮɢɥɟɣ ɦɚɪɤɢ 
«ȺɌɅȺɇɌ»). Ɇɟɬɨɞɢɤɚ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɨɞɯɨɞɚ, ɨɩɢɫɚɧɧɨɝɨ ɜ ɞɟɣɫɬɜɭɸɳɟɦ 
ɋɉ ɢ ȿɜɪɨɤɨɞɟ, ɤɨɬɨɪɵɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɱɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɢ ɮɢɡɢɱɟɫɤɨɣ 
ɧɟɥɢɧɟɣɧɨɫɬɢ, ɹɜɧɨɝɨ ɜɧɟɫɟɧɢɹ ɜ ɦɨɞɟɥɶ ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɨɮɢɥɟɣ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɩɨɫɬɨɹɧɧɵ ɩɨ ɞɥɢɧɟ ɩɪɨɮɢɥɹ ɢ ɧɟɹɫɧɨ, ɤɚɤɨɟ ɢɡ 
ɦɧɨɠɟɫɬɜɚ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɤɪɢɬɢɱɟɫɤɢɯ ɫɢɥ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ 
«ɷɤɜɢɜɚɥɟɧɬɧɵɟ» ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ: ɢɡɝɢɛɧɵɟ, ɤɪɭɬɢɥɶɧɭɸ 
ɢ ɨɫɟɜɭɸ ɠɟɫɬɤɨɫɬɢ, ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɟɧɫɬɜɚ ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ ɫɩɥɨɲɧɨɝɨ 
ɩɪɨɮɢɥɹ ɢ ɩɪɨɮɢɥɹ ɫ ɩɟɪɮɨɪɚɰɢɟɣ.  

ɇɚɥɢɱɢɟ ɜ ɩɪɨɮɢɥɟ ɨɬɜɟɪɫɬɢɣ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɬɝɢɛɨɜ ɢ ɩɪɨɞɨɥɶɧɵɯ 
«ɤɚɧɚɜɨɤ» ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɯɚɪɚɤɬɟɪ ɡɚɤɪɢɬɢɱɟɫɤɨɝɨ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ.  
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Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɪɢɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɫɬɟɧɤɢ ɢ ɩɨɥɨɤ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ 
«ɷɮɮɟɤɬɢɜɧɨɣ» ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ܣ௘௙௙. ɢ ɱɬɨɛɵ ɟɟ ɨɩɪɟɞɟɥɢɬɶ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɯ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ.  

ɇɚɤɨɧɟɰ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɤɪɢɜɭɸ ɤɪɢɬɢɱɟɫɤɢɯ 
ɧɚɩɪɹɠɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɮɢɥɹ. 

«Эɤɜɢɜɚɥɟɧɬɧɵɟ» ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ: �௫,௘௤ = ݔݑܧ͵௫ଷܮ௫ܨ ,            �௫,௘௤ = ݕݑܧ͵௬ଷܮ௬ܨ , ௘௤ܣ =  (1) ݖݑܧ௭ܮ௭ܨ

ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɟɧɫɬɜɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ/ɧɚɩɪɹɠɟɧɢɣ ɜ (ɫɩɥɨɲɧɨɦ) ɩɪɨɮɢɥɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɮɨɪɦɨɣ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɞɥɢɧɟ, ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɩɟɪɟɦɟɳɟɧɢɹɦɢ/ɧɚɩɪɹɠɟɧɢɹɦɢ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɩɪɨɮɢɥɟ (ɪɢɫɭɧɨɤ 9). 

 

 

  
Ɋɢɫɭɧɨɤ 9 — Ɋɚɫɱɟɬɧɵɟ ɦɨɞɟɥɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ «ɷɤɜɢɜɚɥɟɧɬɧɵɯ» ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɤɚɪɬɢɧɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɇȾɋ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɜ ɉɄ ANSВS ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɥɢɱɢɟ ɨɬɜɟɪɫɬɢɣ ɧɚ 
ɩɪɨɮɢɥɟ ɫɧɢɠɚɟɬ ɟɝɨ ɝɥɚɜɧɵɟ ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɜ ɫɪɟɞɧɟɦ ɧɚ 20%, ɩɥɨɳɚɞɶ ɧɚ 
30%. ɉɪɢ ɷɬɨɦ ɤɪɭɬɢɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɮɢɥɹ ɨɫɬɚɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟɢɡɦɟɧɧɵɦɢ ɢ ɦɨɝɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ ɞɥɹ ɫɩɥɨɲɧɨɝɨ ɩɪɨɮɢɥɹ.  

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɡɚɤɪɢɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɫɬɟɧɤɢ/ɩɨɥɤɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɩɪɢɦɟɧɟɧ ɦɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɞɟɤɨɦɩɨɡɢɰɢɸ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ.  

Ɋɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ ɫɬɟɧɤɢ ɞɥɹ ɪɚɫɱɟɬɚ ɦɟɫɬɧɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɩɥɚɫɬɢɧɤɢ, ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɧɨɣ ɜɞɨɥɶ ɩɪɨɞɨɥɶɧɵɯ ɝɪɚɧɟɣ, 
ɡɚɝɪɭɠɟɧɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɨɣ ܳ௭ (ɪɢɫɭɧɨɤ 10). Ɉɩɪɟɞɟɥɟɧɵ ɩɟɪɜɵɟ ɮɨɪɦɵ 
ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɫɫɥɟɞɭɟɦɨɣ ɦɨɞɟɥɢ — ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɫɬɟɧɤɚ ɜɨɥɧɨɨɛɪɚɡɧɨ 
ɞɟɮɨɪɦɢɪɨɜɚɥɚɫɶ ɤɚɤ ɟɞɢɧɨɟ ɰɟɥɨɟ (ɪɢɫɭɧɨɤ 11). Ⱦɚɧɧɚɹ ɮɨɪɦɚ ɩɨɬɟɪɢ 
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ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɢ ɧɭɠɞɚɟɬɫɹ ɜ 
ɢɡɭɱɟɧɢɢ.  

 
Ɋɢɫɭɧɨɤ 10 —Ɋɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ 

 
Ɋɢɫɭɧɨɤ 11 — Ɍɢɩɢɱɧɚɹ ɩɟɪɜɚɹ ɮɨɪɦɚ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɥɢɧɟɣɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɤɪɢɬɢɱɟɫɤɢɯ ɫɢɥ Qcr, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɫɬɧɨɣ ɩɨɬɟɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɩɨɥɭɱɟɧɚ ɷɦɩɢɪɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ��௥� ɨɬ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɟɱɟɧɢɹ (ɪɢɫ.5) ɞɥɹ ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ: ��௥� = −ͳ͵ͺ͵ + ͸.ͷͶʹ ∙ ͳͲଷ ∙ � + ͵.͸ͳ͸ ∙ ͳͲ଺ ∙ �� − −ͳ.͸͹͵ ∙ ͳͲ଻ ∙ � ∙ �� + ͳ.͸ ∙ ͳͲ଻ ∙ ��ଶ (2) 

Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ. Ɋɚɫɱɟɬɵ ɢ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɉɄ ANSYS, ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɩɚɤɟɬɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ MATLAB. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ ɩɪɨɮɢɥɹ ɜɵɱɢɫɥɟɧɵ ɩɨɥɧɵɟ "ɧɟɪɟɞɭɰɢɪɨɜɚɧɧɵɟ" 
ɩɥɨɳɚɞɢ. Ⱦɚɧɧɭɸ ɩɥɨɳɚɞɶ ɫɨɫɬɚɜɥɹɸɬ ɭɱɚɫɬɤɢ, ɚɤɬɢɜɧɨ ɜɨɜɥɟɱɟɧɧɵɟ ɜ ɪɚɛɨɬɭ, ɧɚ 
ɤɨɬɨɪɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɸɬ ɩɪɨɱɢɟ (ɪɢɫɭɧɨɤ 12). 

 
Ɋɢɫɭɧɨɤ 12 — Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɂɫɫɥɟɞɨɜɚɧɚ ɪɚɛɨɬɚ ɫɬɟɧɤɢ ɜ ɡɚɤɪɢɬɢɱɟɫɤɨɣ ɫɬɚɞɢɢ, ɝɞɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɫɟɱɟɧɢɸ ɧɨɫɢɬ ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɯɚɪɚɤɬɟɪ — 

ɧɚɛɥɸɞɚɟɬɫɹ ɢɯ ɫɬɪɟɦɢɬɟɥɶɧɵɣ ɪɨɫɬ ɜɞɨɥɶ ɩɪɨɞɨɥɶɧɵɯ ɝɪɚɧɟɣ ɫɬɟɧɤɢ. Ⱦɥɹ ɢɯ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ «ɷɮɮɟɤɬɢɜɧɨɣ» 
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ɩɥɨɳɚɞɢ ܣ௘௙௙_௪ — ɬɚɤɨɣ ɩɥɨɳɚɞɢ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ ɫɠɢɦɚɸɳɟɣ 
ɫɢɥɵ ܨ ɤ ɞɚɧɧɨɣ «ɷɮɮɟɤɬɢɜɧɨɣ» ɩɥɨɳɚɞɢ ɞɚɟɬ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ �௠�௫. Ⱦɥɹ ɟɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɬɫɥɟɠɢɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɬɟɧɤɟ ɩɪɨɮɢɥɹ ɩɪɢ ɩɨɲɚɝɨɜɨɦ ɜɨɡɪɚɫɬɚɧɢɢ ɧɚɝɪɭɡɤɢ: ܣ௘௙௙_௪,� =  ௠�௫,� (3)�/�ܨ

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ ɜɵɫɨɬɨɣ H=203 ɦɦ ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ, 
ɫɜɹɡɵɜɚɸɳɚɹ ɪɟɞɭɤɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: � = −Ͳ.͵ͷͻ�ଶ + Ͳ.ʹʹͻ͵� + Ͳ.ͺ͹ͺͷ, (4) 

ɝɞɟ � = ௘௙௙_௪ܣ ⁄௚௥_௪ܣ  — ɪɟɞɭɤɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; � = √� ��௥⁄  — ɭɫɥɨɜɧɚɹ 
ɝɢɛɤɨɫɬɶ ɫɬɟɧɤɢ. 

ɂɫɩɨɥɶɡɭɹ ɷɬɭ ɡɚɜɢɫɢɦɨɫɬɶ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɬɟɧɤɟ ɜ 
ɡɚɤɪɢɬɢɱɟɫɤɨɣ ɫɬɚɞɢɢ. ɉɪɢ ɦɟɧɶɲɟɣ ɜɵɫɨɬɟ ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ ɪɟɞɭɤɰɢɨɧɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ. 

Ɋɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ ɩɨɥɤɢ ɩɪɨɮɢɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 13. ɋɬɟɧɤɚ 
ɩɪɨɮɢɥɹ ɡɚɦɟɧɟɧɚ ɩɪɭɠɢɧɚɦɢ ɤɪɭɱɟɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɩɪɭɠɢɧ 
ɤɪɭɱɟɧɢɹ ܥ� ɧɟɨɛɯɨɞɢɦɨ ɜɟɪɧɭɬɶɫɹ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ (ɫɦ. 
ɪɢɫɭɧɨɤ 14).  

 

Ɋɢɫɭɧɨɤ 13 — Ɋɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ ɩɨɥɤɢ ɩɪɨɮɢɥɹ 

 

Ɋɢɫɭɧɨɤ 14 — Ɇɨɞɟɥɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɩɪɭɠɢɧ ɤɪɭɱɟɧɢɹ �� 

Ʉ ɩɪɨɞɨɥɶɧɵɦ ɝɪɚɧɹɦ ɫɬɟɧɤɢ ɩɪɢɥɨɠɟɧ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ 
ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ܯ௭. ȼ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɭɝɥɵ 
ɡɚɤɪɭɱɢɜɚɧɢɹ ��ݖݐ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɪɚɣɧɢɦ ɩɪɨɞɨɥɶɧɵɦ ɭɡɥɚɦ, ɩɨ ɤɨɬɨɪɵɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɤɨɦɚɹ ɠɟɫɬɤɨɫɬɶ ɋτ = �,௭ܯ rotzi⁄ . 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ 
ɩɪɨɮɢɥɹ ɩɨɥɭɱɟɧɨ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɢɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɩɨ ɞɥɢɧɟ 
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(ɪɢɫɭɧɨɤ 15), ɤɨɬɨɪɨɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɧɨɫɢɥɨɫɶ ɜ ɢɫɯɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɦɨɞɟɥɶ 
ɩɨɥɤɢ. 

 

Ɋɢɫɭɧɨɤ 15 —ɏɚɪɚɤɬɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɢɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɩɨ ɞɥɢɧɟ 

Ⱦɚɥɟɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɥɢɧɟɣɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɯɚɪɚɤɬɟɪɧɵɟ ɮɨɪɦɵ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɤɢ (ɪɢɫɭɧɨɤ 16) ɢ ɩɨɥɭɱɟɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɷɦɩɢɪɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 

 

Ɋɢɫɭɧɨɤ 16 — ɏɚɪɚɤɬɟɪɧɚɹ ɮɨɪɦɚ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɤɢ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɨɥɤɟ ɜ ɡɚɤɪɢɬɢɱɟɫɤɨɣ ɫɬɚɞɢɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ (6), ɤɨɫɜɟɧɧɨ 
ɫɜɹɡɵɜɚɸɳɚɹ ɦɟɠɞɭ ɫɨɛɨɣ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɥɤɟ ɫ ɩɪɢɥɨɠɟɧɧɨɣ 
ɧɚɝɪɭɡɤɨɣ. � = −Ͳ.ͳ͹ͳ�ଶ − Ͳ.͵ͺͳͷ��ଶ + ͳ.Ͳ͹ͻ͵�� + Ͳ.ͲͷͷͶ + ሺܤ − Ͷͳ.͵ሻ ∙∙ ሺͲ.Ͳͳͺͻ��ଶ − Ͳ.Ͳͷͷ�� + Ͳ.ͲͶͲʹሻ. (6) 

ɂɫɩɨɥɶɡɭɹ ɬɟ ɠɟ ɩɨɞɯɨɞɵ, ɱɬɨ ɢ ɞɥɹ ɫɩɥɨɲɧɨɝɨ ɋ-ɨɛɪɚɡɧɨɝɨ ɩɪɨɮɢɥɹ, 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɧɚ ɧɟɫɭɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɮɢɥɟɣ. Ⱥɧɚɥɨɝɢɱɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
1) ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɧɵɯ ɧɚɱɚɥɶɧɵɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɤɚɡɵɜɚɟɬ 
ɜɥɢɹɧɢɹ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɮɢɥɹ; 2) ɩɪɨɮɢɥɢ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɵ ɬɟɪɹɬɶ 
ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɟɪɜɨɣ ɨɛɳɟɣ ɮɨɪɦɨɣ ɩɨɬɟɪɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɹɜɥɹɟɬɫɹ ɢɡɝɢɛɧɚɹ ɮɨɪɦɚ. 

��௥_௙ = ͳͳʹ − ͳ.ʹ ∙ ͳͲଷ ∙ � + ͸.ͳ ∙ ͳͲହ ∙ �� + ʹ.ͻͻ ∙ ͳͲଷ ∙ ܤ − ͸.͸ͺ ∙ ͳͲ଺ ∙ �� ∙  (5) ܤ
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨɞɛɢɪɚɥɚɫɶ 

ɨɩɬɢɦɚɥɶɧɚɹ ɤɪɢɜɚɹ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɥɨɠɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɮɢɥɹ.  

ȼ ɧɨɪɦɚɬɢɜɚɯ ɞɨɤɭɦɟɧɬɚɯ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ χ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɨɩɪɟɞɟɥɹɬɶ ɧɚ ɨɫɧɨɜɟ ɩɚɪɚɦɟɬɪɚ Φ ɢ ɭɫɥɨɜɧɨɣ ɝɢɛɤɨɫɬɢ ɩɪɨɮɢɥɹ �̅: 

Φ = β[ͳ + ̅�)ߙ − Ͳ.ʹ) + �̅ଶ]  → � = ͳ
Φ + √Φଶ − �̅ଶ (7) 

ɉɨɢɫɤ ɨɩɬɢɦɚɥɶɧɨɣ ɤɪɢɜɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɨɞɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ: 
ɤɨɷɮɮɢɰɢɟɧɬɚ α, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ߚ, 

ɤɨɫɜɟɧɧɨ ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɩɪɟɞɟɥ ɫɯɨɞɢɦɨɫɬɢ ɤɪɢɜɨɣ ɩɪɢ � → Ͳ,ʹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɨɞɛɨɪɚ ɧɚɣɞɟɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɹ ɩɚɪɚɦɟɬɪɚ Φ: 

Φ = Ͳ.ͷͺ[ͳ + Ͳ.͵͹(�̅ − Ͳ.ʹ) + �̅ଶ] (8) 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɥɭɱɟɧɚ ɤɪɢɜɚɹ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ �ሺ�̅ሻ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɩɪɨɜɟɞɟɧɚ ɫɟɪɢɹ «ɢɧɠɟɧɟɪɧɵɯ» ɪɚɫɱɟɬɨɜ, ɪɟɡɭɥɶɬɚɬɵ 
ɤɨɬɨɪɨɣ ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 17. 

 
Ɋɢɫɭɧɨɤ 17 — Ʉɪɢɜɚɹ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ � = �(�̅) 

ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɹ ɮɨɪɦɵ ɜɵɪɟɡɚ ɧɚ ɡɧɚɱɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɫɫɦɨɬɪɟɧɨ ɬɪɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɮɢɥɹ: ɫ ɤɜɚɞɪɚɬɧɵɦɢ, ɬɪɚɩɟɰɢɟɜɢɞɧɵɦɢ ɢ 
ɬɪɟɭɝɨɥɶɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ (ɪɢɫɭɧɨɤ 18) ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ: ɬɨɥɳɢɧɚ ɩɪɨɮɢɥɹ — 1.0, 2.0 ɦɦ; ɜɵɫɨɬɚ ɫɬɟɧɤɢ — 152.4, 203.2 ɦɦ; 
ɲɢɪɢɧɚ ɩɨɥɨɤ — 41.3, 50.8 ɦɦ; ɞɥɢɧɚ ɩɪɨɮɢɥɹ — 1.5, 2.75 ɦ.  

   
ɚ) ɛ) ɜ) 

Ɋɢɫɭɧɨɤ 18 — Ʉɨɧɮɢɝɭɪɚɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɜɵɪɟɡɨɜ: ɚ) ɤɜɚɞɪɚɬɧɵɟ; ɛ) ɬɪɚɩɟɰɢɟɜɢɞɧɵɟ; 

ɜ) ɬɪɟɭɝɨɥɶɧɵɟ 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɮɨɪɦɚ ɜɵɪɟɡɚ ɧɟ ɨɤɚɡɵɜɚɟɬ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɧɟɫɭɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɮɢɥɹ (ɪɢɫɭɧɨɤ 19). 
ɋɪɟɞɧɹɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 3.5%. 

ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɩɥɨɲɧɨɝɨ ɋ-ɨɛɪɚɡɧɨɝɨ 
ɩɪɨɮɢɥɹ ɢ ɩɪɨɮɢɥɹ ɫɥɨɠɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɪɚɜɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɟɫɭɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɮɢɥɟɣ 
ɦɨɠɟɬ ɛɵɬɶ, ɤɚɤ ɜɵɲɟ, ɬɚɤ ɢ ɧɢɠɟ 
ɫɩɥɨɲɧɵɯ ɋ-ɨɛɪɚɡɧɵɯ ɩɪɨɮɢɥɟɣ.  

Ɋɢɫɭɧɨɤ 19 — ɋɪɚɜɧɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨ-

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɮɢɥɟɣ ܨ�௧ ɢ ɫɩɥɨɲɧɵɯ ɋ-ɨɛɪɚɡɧɵɯ 

ɩɪɨɮɢɥɟɣ ܨ�. Ⱦɥɹ ɨɰɟɧɤɢ ɜɜɟɞɟɧ ɩɚɪɚɦɟɬɪ �с = ሺܨ�௧ − ሻ�ܨ ⁄�ܨ ⋅ ͳͲͲ% ɢ ɜɵɩɨɥɧɟɧ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ �, ܮ ,�� ,ܤ. 

Ɋɚɫɱɟɬɵ ɢ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɩɚɤɟɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ MATLAB. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɟɧɚ ɮɨɪɦɭɥɚ: �� = ͵.͵ͺ + ͳͳ.͵ ∙ �௦� + ͷ.ͳ͸ ∙ �௦ܤ − Ͷ.͵Ͷ ∙ �௦ܮ − ͺ.Ͷ͵ ∙ ��௦� (8) 

 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

(ɪɢɫ. 20) ɨɩɪɟɞɟɥɟɧɚ 
ɪɚɰɢɨɧɚɥɶɧɚɹ ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ 
ɩɪɨɮɢɥɟɣ "ȺɌɅȺɇɌ": 
ɜɵɫɨɬɚ ɫɬɟɧɤɢ � ≥ ʹͲͲ мм, 

ɲɢɪɢɧɚ ɩɨɥɨɤ ܤ ≥ ͷͲ мм, 

ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɢɡ 
ɩɥɨɫɤɨɫɬɢ ɧɟ ɛɨɥɟɟ 2.75 ɦ, 
ɬɨɥɳɢɧɚ ɦɟɬɚɥɥɚ �� ɧɟ 
ɛɨɥɟɟ 2 ɦɦ.  

Ɋɢɫɭɧɨɤ 20 — Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɚ �� 

ɑɟɬɜɟɪɬɚя ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɫɪɚɜɧɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɧɚ 
ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɟɣ. ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɝɥɚɜɵ ɨɩɢɫɚɧ 
ɷɤɫɩɟɪɢɦɟɧɬ, ɩɪɨɜɟɞɟɧɧɵɣ ɧɚ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɫɬɟɧɞɟ (ɪɢɫɭɧɨɤ 6). 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɦɟɪɹɥɢɫɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɪɚɡɰɚ: ɜɵɫɨɬɚ 
ɫɬɟɧɤɢ H, ɲɢɪɢɧɚ ɩɨɥɨɤ B, ɞɥɢɧɚ ɡɚɝɢɛɚ C, ɬɨɥɳɢɧɚ ɦɟɬɚɥɥɚ Tk, ɞɥɢɧɚ ɷɥɟɦɟɧɬɚ L. 
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Ʉɚɠɞɵɣ ɩɚɪɚɦɟɬɪ ɡɚɦɟɪɹɥɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɩɪɨɮɢɥɹ, 
ɜɵɱɢɫɥɹɥɢɫɶ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ.  
 Ʉɪɨɦɟ ɨɫɧɨɜɧɵɯ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ 
ɦɨɞɟɥɢ ɬɪɟɛɭɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢ ɜɟɥɢɱɢɧɟ 
ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜ. ɇɚ 
ɢɫɩɵɬɵɜɚɟɦɨɦ ɨɛɪɚɡɰɟ 
ɡɚɦɟɪɟɧɨ ɱɟɬɵɪɟ ɜɢɞɚ 
ɧɚɱɚɥɶɧɵɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ: 

Ɋɢɫɭɧɨɤ 21 — ɇɚɱɚɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ 

ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɩɨɥɤɢ ɩɪɨɮɢɥɹ ɤ ɫɬɟɧɤɟ (ɇ-1); ɜɵɩɭɤɥɨɫɬɶ 
ɫɬɟɧɤɢ ɩɪɨɮɢɥɹ (ɇ-2); ɫɟɪɩɨɜɢɞɧɨɫɬɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ В (ɇ-3); ɫɟɪɩɨɜɢɞɧɨɫɬɶ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ Б (ɇ-4) (ɪɢɫɭɧɨɤ 21). 

ȼ ɪɚɫɱɟɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSВS ɫɨɡɞɚɧɚ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹ ɦɨɞɟɥɶ, 
ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɨɛɪɚɡɰɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɧɚɬɭɪɧɵɯ ɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ: ɦɟɠɞɭ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɫɜɨɛɨɞɧɨɣ ɨɩɨɪɵ ɢ ɩɨɤɚɡɚɧɢɹɦɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɢɧɚɦɨɦɟɬɪɚ — ɜ ɫɥɭɱɚɟ ɧɚɬɭɪɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ, ɢ ɩɟɪɟɦɟɳɟɧɢɟɦ ɫɜɨɛɨɞɧɨɣ ɨɩɨɪɵ ɢ ɡɧɚɱɟɧɢɟɦ ɨɩɨɪɧɨɣ ɪɟɚɤɰɢɢ — 

ɜ ɱɢɫɥɟɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ (ɪɢɫɭɧɨɤ 22). Ⱥɧɚɥɢɡ ɷɬɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɨɤɚɡɚɥ 
ɩɪɢɟɦɥɟɦɵɣ ɭɪɨɜɟɧɶ ɬɨɠɞɟɫɬɜɟɧɧɨɫɬɢ ɩɪɟɞɟɥɶɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
Ɂɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɬɭɪɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ ɫɨɫɬɚɜɢɥɨ Fcr,exp= 51.3 ɤН, 

ɱɢɫɥɟɧɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ — Fcr,ans= 55.1 ɤН (ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 6.9%). 
ɉɟɪɟɦɟɳɟɧɢɟ ɜ ɦɨɦɟɧɬ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɶɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɨɫɬɚɜɢɥɨ ∆cr,exp= 3.83 ɦɦ, ɱɢɫɥɟɧɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ — ∆cr,ans = 3.4 ɦɦ. 

 
Ɋɢɫɭɧɨɤ 22 —  ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɨɝɨ ɢ ɱɢɫɥɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
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Ɋɢɫɭɧɨɤ 23 —  Ʌɨɤɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɚ: ɚ) ɧɚɬɭɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ; 
ɛ) ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɧɚ ɛɚɡɟ ɤɚɧɚɞɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ «BoНвМotО». ȼ ɯɨɞɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɢɫɩɵɬɚɧɨ ɩɨ ɬɪɢ ɨɛɪɚɡɰɚ ɞɜɭɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɩɪɨɮɢɥɟɣ, 
ɨɬɥɢɱɚɸɳɢɯɫɹ ɬɨɥɳɢɧɨɣ ɫɬɚɥɢ (S1–S6). Ⱦɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɚ ɤɚɠɞɨɦ ɨɛɪɚɡɰɟ ɜ ɬɪɟɯ 
ɦɟɫɬɚɯ (ɧɚɱɚɥɨ, ɫɟɪɟɞɢɧɚ, ɤɨɧɟɰ) ɩɪɨɜɨɞɢɥɢɫɶ ɡɚɦɟɪɵ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɟɧɵ ɞɢɚɝɪɚɦɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɚɥɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɬɢɩɨɪɚɡɦɟɪɚ, ɨɩɪɟɞɟɥɟɧɚ ɬɨɥɳɢɧɚ ɰɢɧɤɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɨɛɪɚɡɰɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɨɛɪɚɡɰɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɝɪɚɮɢɤɢ, ɨɩɢɫɵɜɚɸɳɢɟ 
ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɠɢɦɚɸɳɟɣ ɧɚɝɪɭɡɤɨɣ ɢ ɩɨɤɚɡɚɧɢɹɦɢ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ 
ɨɛɪɚɡɰɚ, ɚ ɬɚɤɠɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɥɤɢ ɩɪɨɮɢɥɹ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ. ȼ 

ɪɚɫɱɟɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSВS ɬɚɤɠɟ ɫɨɡɞɚɧɚ ɫɟɪɢɹ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɟɣ (ANS1-б ɢ 
ANS2-б). ɇɟɞɨɫɬɚɬɤɨɦ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɥɨɫɶ ɨɬɫɭɬɫɬɜɢɟ ɡɚɦɟɪɨɜ 

ɧɚɱɚɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ. Ⱦɥɹ ɢɯ ɭɱɟɬɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ, ɤɨɬɨɪɵɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɪɚɫɱɟɬ ɧɟɫɤɨɥɶɤɢɯ ɦɨɞɟɥɟɣ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɩɨ ɜɟɥɢɱɢɧɟ ɢ ɮɨɪɦɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɧɚɱɚɥɶɧɵɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ. 
ȼɟɥɢɱɢɧɚ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɨɩɪɟɞɟɥɹɥɚɫɶ ɧɚ ɨɫɧɨɜɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 
ɉɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɱɚɥɶɧɵɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɪɟɚɥɶɧɵɯ ɨɛɪɚɡɰɨɜ 
ɜɯɨɞɢɬ ɜ ɞɢɚɩɚɡɨɧ, ɡɚɯɜɚɱɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɪɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɨɤɚɡɚɥɢɫɶ ɜɧɭɬɪɢ ɦɧɢɦɨɝɨ "ɤɨɪɢɞɨɪɚ", 
ɫɨɡɞɚɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 24). Ⱦɢɚɩɚɡɨɧ 
ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɩɥɚɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɠɢɦɚɸɳɟɝɨ 
ɭɫɢɥɢɹ ɞɥɹ 1-ɝɨ ɬɢɩɨɪɚɡɦɟɪɚ ɫɨɫɬɚɜɢɥ 67.8–92.1 ɤɇ, ɩɪɢ ɪɟɡɭɥɶɬɚɬɚɯ ɧɚɬɭɪɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ: 87.8, 73.1, 80.7 ɤɇ. Ⱦɢɚɩɚɡɨɧ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɩɥɚɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ ɞɥɹ 2-ɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ 
ɫɨɫɬɚɜɢɥ 24.5–34.6 ɤɇ, ɩɪɢ ɪɟɡɭɥɶɬɚɬɚɯ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ: 25.8, 24.2, 

26.1 ɤɇ. 
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Ɋɢɫɭɧɨɤ 24 —  Ɋɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɍɚɤɠɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɞɟɧɬɢɱɧɵɟ ɤɚɪɬɢɧɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 
ɧɚ ɪɢɫɭɧɤɟ 25. 

 

Ɋɢɫɭɧɨɤ 25 — ɋɪɚɜɧɟɧɢɟ ɤɚɪɬɢɧ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɈɋɇɈȼɇɕȿ ȼɕȼɈȾɕ 
1. ȼɵɩɨɥɧɟɧ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɣ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ 

ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ ɩɨ ɪɚɫɱɟɬɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ 
ɩɪɨɮɢɥɟɣ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɮɢɥɟɣ ɫɨ 
ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ, ɝɥɚɜɧɵɦ ɨɬɥɢɱɢɟɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ «ɭɫɢɥɟɧɧɵɯ» 
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ɜɵɪɟɡɨɜ ɧɚ ɫɬɟɧɤɟ ɩɪɨɮɢɥɹ, ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɦɟɬɨɞɢɤɚɦ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɵɦ.  

2. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟɥɶɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫɨ ɫɥɨɠɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɪɟɲɚɥɚɫɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɢ ɮɢɡɢɱɟɫɤɢ 

ɧɟɥɢɧɟɣɧɚɹ ɡɚɞɚɱɚ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɩɪɨɜɟɞɟɧɧɵɟ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɥɟɝɥɢ ɜ ɨɫɧɨɜɭ «ɢɧɠɟɧɟɪɧɨɣ» ɦɟɬɨɞɢɤɢ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɜɢɬɢɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ȿɜɪɨɤɨɞɚ ɢ ɋɉ, 
ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɬɨɧɤɨɫɬɟɧɧɵɦ ɩɪɨɮɢɥɹɦ ɫ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɩɟɪɮɨɪɚɰɢɟɣ ɢ ɫ 
ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ. 

3. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɮɨɪɦɚ ɦɟɫɬɧɵɯ ɧɚɱɚɥɶɧɵɯ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɧɟ ɨɤɚɡɵɜɚɟɬ 
ɜɥɢɹɧɢɹ ɧɚ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ. 
Ɉɛɧɚɪɭɠɟɧɚ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ ɋ-ɨɛɪɚɡɧɵɯ ɩɪɨɮɢɥɟɣ ɬɟɪɹɬɶ ɨɛɳɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

4. ɉɟɪɜɚɹ ɮɨɪɦɚ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɤɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɮɢɥɟɣ, ɤɚɤ ɢ 
ɫɩɥɨɲɧɨɣ ɫɬɟɧɤɢ, ɢɦɟɟɬ ɜɨɥɧɨɨɛɪɚɡɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɪɢ ɷɬɨɦ ɫɬɟɧɤɚ ɞɟɮɨɪɦɢɪɭɟɬɫɹ 
ɤɚɤ ɟɞɢɧɨɟ ɰɟɥɨɟ. Ɏɨɪɦɚ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɤɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɨɪɦɟ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɹ ɜ ɰɟɥɨɦ. ɉɟɪɜɨɣ 
ɨɛɳɟɣ ɮɨɪɦɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɮɢɥɟɣ ɹɜɥɹɟɬɫɹ ɢɡɝɢɛɧɚɹ 
ɮɨɪɦɚ. 

5. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 
«ɷɤɜɢɜɚɥɟɧɬɧɵɯ» ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ 
ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ ɫ ɧɟɩɨɫɬɨɹɧɧɨɣ ɩɨ ɞɥɢɧɟ ɮɨɪɦɨɣ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɨɫɟɜɨɣ/ɢɡɝɢɛɧɨɣ ɠɟɫɬɤɨɫɬɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɮɢɥɹ ɜ ɨɛɟɢɯ ɝɥɚɜɧɵɯ ɩɥɨɫɤɨɫɬɹɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɮɢɥɟɦ ɫɩɥɨɲɧɨɝɨ 
ɫɟɱɟɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɨ ɨɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɟ ɭɫɢɥɟɧɧɵɯ ɜɵɪɟɡɨɜ ɧɚ ɤɪɭɬɢɥɶɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

6. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɰɢɨɧɚɥɶɧɚɹ ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɮɢɥɟɣ: ɜɵɫɨɬɚ ɫɬɟɧɤɢ H>200 ɦɦ, ɲɢɪɢɧɚ ɩɨɥɨɤ 
B>50 ɦɦ, ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɢɡ ɩɥɨɫɤɨɫɬɢ ɧɟ ɛɨɥɟɟ 2.75 ɦ, ɬɨɥɳɢɧɚ ɦɟɬɚɥɥɚ Tk ɧɟ 
ɛɨɥɟɟ 2 ɦɦ.  

7. Ⱦɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ ɢ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ȼ ɫɪɚɜɧɟɧɢɢ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɤɚɤ 
ɷɤɫɩɟɪɢɦɟɧɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɬɚɤ ɢ ɩɪɨɜɟɞɟɧɧɵɟ Ʉɚɧɚɞɫɤɨɣ 
ɥɚɛɨɪɚɬɨɪɢɟɣ «BoНвМotО». Ɋɚɫɱɟɬɧɚɹ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹ ɦɨɞɟɥɶ ɩɨɥɧɨɫɬɶɸ 
ɢɦɢɬɢɪɨɜɚɥɚ ɩɨɜɟɞɟɧɢɟ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɪɚɡɰɚ: ɜɤɥɸɱɚɥɚ ɧɚɱɚɥɶɧɵɟ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ, ɬɨɱɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɭɫɥɨɜɢɹ ɩɪɢɦɵɤɚɧɢɹ 
ɨɛɪɚɡɰɚ ɤ ɨɩɨɪɚɦ, ɭɱɢɬɵɜɚɥɨɫɶ ɢɯ ɤɨɧɬɚɤɬɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. ɋɨɩɨɫɬɚɜɥɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɩɨɤɚɡɚɥɨ 
ɩɪɢɟɦɥɟɦɵɣ ɭɪɨɜɟɧɶ ɬɨɠɞɟɫɬɜɟɧɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
(ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɛɨɥɟɟ 10.0 %) ɢ ɤɚɪɬɢɧɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. 

 

ɋɩɢɫɨɤ ɪɚɛɨɬ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɚɜɬɨɪɨɦ ɩɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ 
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