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ȼ ɢɡɞɚɧɢɢ ɩɭɛɥɢɤɭɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɩɵɬɚ ɫɨ-

ɬɪɭɞɧɢɤɨɜ ȼȽɌɍ ɢ ɞɪɭɝɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ, ɧɚɭɱɧɵɯ, ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɨ 
ɩɪɨɛɥɟɦɚɦ ɯɢɦɢɢ ɢ ɮɢɡɢɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ; ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɮɢ-
ɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ, ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɸ-
ɳɢɯɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɬɟɯɧɢɤɟ; ɩɨ ɬɟɯɧɨɫɮɟɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɂɡɞɚɧɢɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɩɟɰɢɚɥɢɫɬɚɦ ɩɨ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɢ ɝɪɚɠɞɚɧɫɤɨɦɭ ɫɬɪɨɢɬɟɥɶɫɬɜɭ, 
ɦɚɬɟɪɢɚɥɨɜɟɞɚɦ, ɬɟɯɧɨɥɨɝɚɦ, ɢɧɠɟɧɟɪɚɦ, ɧɚɭɱɧɵɦ ɫɨɬɪɭɞɧɢɤɚɦ, ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ, ɚɫɩɢɪɚɧɬɚɦ ɢ 
ɫɬɭɞɟɧɬɚɦ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ. 

ɉɟɪɟɩɟɱɚɬɤɚ ɦɚɬɟɪɢɚɥɨɜ ɠɭɪɧɚɥɚ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɪɟɞɚɤɰɢɢ 
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ȼ ɫɬɚɬɶɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɧɨɞɨɛɚɜɨɤ ɞɥɹ 

ɦɨɞɢɮɢɤɚɰɢɢ ɝɪɭɧɬɚ, ɨɫɧɨɜɚɧɢɣ ɢ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶ-

ɧɵɦɢ ɦɨɞɢɮɢɤɚɬɨɪɚɦɢ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɹɜɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɧɚɧɨɞɨɛɚɜɤɢ, ɫɨ-

ɫɬɨɹɳɢɟ ɢɡ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɩɨɥɢɦɟɪ-ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. Ɍɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɚ ɬɟɯ-

ɧɨɥɨɝɢɹ ɬɟɩɥɵɣ ɚɫɮɚɥɶɬ (WarmMixAsphalt), ɚɤɬɢɜɧɨ ɩɪɢɦɟɧɹɟɦɚɹ ɜ ȿɜɪɨɩɟ ɢ ɋɒȺ, ɤɨɬɨ-

ɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ 

ɨɛɟɫɩɟɱɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ, ɧɚɧɨɞɨɛɚɜɤɢ, ɚɫɮɚɥɶɬɨ-

ɛɟɬɨɧ, ɬɟɩɥɵɣ ɚɫɮɚɥɶɬ, ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ 
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The article analyzes the main directions of the use of nanoadditives for modification of 

soil, foundations and road clothes. Itisshownthat the most optimal modifiersofroadsurfacesare-

complexnano-additivesconsistingofmineraland polymer-organic components. Warm asphalt 

technology (Warm Mix Asphalt), which is actively used in Europe and the USA, is also consi-

dered, which allows to reduce costs for construction and operation of highways, and to ensure 

environmental safety of the technology. 
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ȼɜɟɞɟɧɢɟ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɞɨɪɨɠɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɫɟ ɱɚɳɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɧɚɧɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɩɪɢɟɦɵ ɢ ɦɚɬɟɪɢɚɥɵ. 

Ɉɞɧɢɦ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɞɨ-

ɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɹɜɥɹɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢɯ ɫɜɹɡɭɸɳɟɝɨ ɧɚ-

ɧɨɱɚɫɬɢɰɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɦɨɪɮɨɥɨɝɢɢ Д1-3Ж. ɋɪɟɞɢ ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɨɛɚɜɨɤ ɜ ɬɟɯɧɨɥɨɝɢɹɯ ɞɨɪɨɠɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɫɨɛɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɸɬ ɞɜɟ 

ɛɨɥɶɲɢɟ ɝɪɭɩɩɵ – ɚɤɬɢɜɧɵɟ ɦɢɧɟɪɚɥɶɧɵɟ ɞɨɛɚɜɤɢ ɢ ɞɨɛɚɜɤɢ ɧɚ ɨɪɝɚɧɢɱɟ-

ɫɤɨɣ ɨɫɧɨɜɟ (ɩɨɥɢɦɟɪɧɵɟ, ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ, ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɵ).  

ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ ɱɚɫɬɹɦɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɹɜ-

ɥɹɸɬɫɹ ɡɟɦɥɹɧɨɟ ɩɨɥɨɬɧɨ ɷɬɨ ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɝɪɭɧɬɚ, ɩɪɟɞɧɚɡɧɚ-

ɱɟɧɧɵɯ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ, ɫɨɨɪɭɠɟɧɢɣ 

ɞɨɪɨɝɢ; ɞɨɪɨɠɧɚɹ ɨɞɟɠɞɚ – ɦɧɨɝɨɫɥɨɣɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨ-

ɪɨɝɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɟɪɟɞɚɸɳɚɹ 

ɧɚɝɪɭɡɤɭ ɨɬ ɧɢɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɬɟ-

ɝɨɪɢɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɪɚɡɥɢɱɚɸɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵ-

ɬɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

ȼ ɞɚɧɧɨɣ ɩɭɛɥɢɤɚɰɢɢ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɢɦɟɧɟɧɢɹ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ ɢ 

ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ ɜ ɞɨɪɨɠɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ.  
 

ɇɚɧɨɞɨɛɚɜɤɢ ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ ɝɪɭɧɬɚ ɢ ɨɫɧɨɜɚɧɢɹ 

 

Ɉɫɧɨɜɧɵɦ ɩɪɢɟɦɨɦ ɜ ɨɛɥɚɫɬɢ ɭɤɪɟɩɥɟɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɹɜɥɹɟɬɫɹ 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

5 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɝɪɭɧɬɚ ɧɚɧɨɞɨɛɚɜɤɚɦɢ. 

ɋ 200η ɝɨɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɪɨɠɧɵɯ ɢ ɚɷɪɨ-

ɞɪɨɦɧɵɯ ɨɞɟɠɞ ɢɡ ɝɪɭɧɬɨɜ, ɭɤɪɟɩɥɟɧɧɵɯ ɩɨɥɢɦɟɪɚɦɢ ɢ ɫɦɟɫɹɦɢ Nicoflok 

(ɞɨɛɚɜɤɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɟɞɩɪɢɹɬɢɟɦ ɈɈɈ «ɇɢɤɟɥɶ», Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɨɛ-

ɥɚɫɬɶ). Ⱦɚɧɧɚɹ ɞɨɛɚɜɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɝɪɭɧɬɨɜ, ɩɪɢ-

ɝɨɞɧɵɯ ɤ ɭɤɪɟɩɥɟɧɢɸ ɰɟɦɟɧɬɨɦ ДζЖ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɫɬ-

ɪɨɣɫɬɜɚ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ, ɢɫɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ «ɤɚ-

ɦɟɧɧɵɯ» ɦɚɬɟɪɢɚɥɨɜ ɤ ɦɟɫɬɭ ɢɯ ɭɤɥɚɞɤɢ. 
 

 

ȼɢɞɵ ɩɨɤɪɵɬɢɣ ɢ ɬɢɩɵ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ 

Ʉɚɬɟɝɨɪɢɹ Ɍɢɩɵ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ 

I, II 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ: 
ɰɟɦɟɧɬɨɛɟɬɨɧɧɵɟ – ɦɨɧɨɥɢɬɧɵɟ ɢ ɫɛɨɪɧɵɟ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɟ – ɭɤɥɚɞɵɜɚɟɦɵɟ ɜ ɝɨɪɹɱɟɦ ɢ ɬɟɩɥɨɦ ɫɨ-
ɫɬɨɹɧɢɢ; ɢɡ ɩɪɨɱɧɵɯ ɳɟɛɟɧɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɞɨɛɪɚɧɧɨɝɨ ɫɨ-
ɫɬɚɜɚ, ɨɛɪɚɛɨɬɚɧɧɵɟ ɜ ɫɦɟɫɢɬɟɥɹɯ ɜɹɡɤɢɦɢ ɛɢɬɭɦɚɦɢ ɢɥɢ ɞɟɝ-
ɬɹɦɢ 

ɦɨɫɬɨɜɵɟ ɢɡ ɛɪɭɫɱɚɬɤɢ ɢ ɦɨɡɚɢɤɢ ɧɚ ɤɚɦɟɧɧɨɦ ɢɥɢ ɛɟɬɨɧɧɨɦ 
ɨɫɧɨɜɚɧɢɢ 

II, III 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ ɨɛɥɟɝɱɟɧɧɵɟ: 
ɢɡ ɳɟɛɟɧɨɱɧɵɯ ɢ ɝɪɚɜɢɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɨɪɝɚɧɢ-
ɱɟɫɤɢɦɢ ɜɹɠɭɳɢɦɢ 

ɢɡ ɯɨɥɨɞɧɨɝɨ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ 

ɢɡ ɝɪɭɧɬɚ, ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɜ ɭɫɬɚɧɨɜɤɟ ɜɹɡɤɢɦɢ ɛɢɬɭɦɚɦɢ 

ɳɟɛɟɧɨɱɧɵɟ ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ ɤɚɦɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɲɥɚɤɨɜ, ɚ 
ɬɚɤɠɟ ɝɪɚɜɢɣɧɵɟ 

III, IV 

ɩɟɪɟɯɨɞɧɵɟ: 
ɢɡ ɝɪɭɧɬɨɜ ɢ ɦɟɫɬɧɵɯ ɫɥɚɛɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɪɚɛɨ-
ɬɚɧɧɵɯ ɠɢɞɤɢɦɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɹɠɭɳɢɦɢ 

ɦɨɫɬɨɜɵɟ ɢɡ ɛɭɥɵɠɧɨɝɨ ɢ ɤɨɥɨɬɨɝɨ ɤɚɦɧɹ 

V 
ɧɢɡɲɢɟ: 

ɝɪɭɧɬɨɜɵɟ, ɭɤɪɟɩɥɟɧɧɵɟ ɪɚɡɥɢɱɧɵɦɢ ɦɟɫɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ 

 

ɋ 2007 ɝɨɞɚ ɮɢɪɦɚ «ɄɂɇɉɊɈ-ɋɢɫɬɟɦ» ɢɡ ȿɤɚɬɟɪɢɧɛɭɪɝɚ ɞɥɹ ɫɬɚɛɢɥɢ-

ɡɚɰɢɢ ɝɪɭɧɬɨɜ ɢɫɩɨɥɶɡɭɟɬ ɧɟɦɟɰɤɭɸ ɞɨɛɚɜɤɭ KINPRO NANO-System. ɗɬɨ 

ɩɨɥɢɦɟɪɧɚɹ ɧɚɧɨɞɨɛɚɜɤɚ, ɤɨɬɨɪɚɹ ɧɚɛɭɯɚɹ, ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɪɨɧɢɤɧɨɜɟɧɢɸ, 

ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɜɨɞɵ, ɬɚɤ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɜ ɤɚɩɢɥɥɹɪɵ ɨɫɧɨɜɚɧɢɹ. Ɇɟɯɚ-

ɧɢɡɦ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɢɨɧɧɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫɬɚ-

ɛɢɥɢɡɢɪɭɸɳɟɣ ɞɨɛɚɜɤɢ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ ɝɪɭɧɬɚ. 
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ȼ 2009 ɡɚɩɚɬɟɧɬɨɜɚɧɚ ɫɦɟɫɶ ɥɚɬɟɤɫɚ ɫ ɦɟɯɚɧɨɚɤɬɢɜɢɪɨɜɚɧɧɨɣ ɰɟɥɥɸɥɨ-

ɡɨɣ – «ɍɩɪɨɱɧɢɬɟɥɶ ɰɟɦɟɧɬɨɝɪɭɧɬɨɜɨɣ ɫɦɟɫɢ Ɋɨɫɫɢɣɫɤɢɣ (ɍɐȽɋɊɨɫ)» [5]. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ ɞɨɛɚɜɤɢ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɩɨɥɢɦɟɪɧɵɯ 

ɚɪɦɢɪɭɸɳɢɯ ɧɢɬɟɣ, ɩɪɨɧɢɡɵɜɚɸɳɢɯ ɫɬɪɭɤɬɭɪɭ ɰɟɦɟɧɬɨɝɪɭɧɬɨɜɨɝɨ ɤɚɦɧɹ. 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɨɥɢɦɟɪɰɟɦɟɧɬɨɝɪɭɧɬɨɜɚɹ ɫɦɟɫɶ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ 

ɩɨɥɢɦɟɪɧɨɣ ɞɨɛɚɜɤɨɣ «ɍɐȽɋɊɨɫ», ɨɛɥɚɞɚɟɬ ɧɚɧɨɫɬɪɭɤɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɫɦɟɫɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɬ. ɤ. ɫɬɨɢɦɨɫɬɶ 

ɫɦɟɫɢ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɩɨɥɢɦɟɪɨɦ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɢɠɟ 

ɫɬɨɢɦɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɩɨɥɢɦɟɪɰɟɦɟɧɬɨɝɪɭɧɬɚ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɡɚɪɭɛɟɠ-

ɧɵɦɢ ɚɧɚɥɨɝɚɦɢ. 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 

ɞɥɹ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ 

 

Ⱦɥɹ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɵɫɨ-

ɤɨɬɟɯɧɨɥɨɝɢɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟ-

ɦɟɧɧɵɯ ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ. ɉɪɢ ɷɬɨɦ ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɞɥɹ ɚɪɦɢɪɨ-

ɜɚɧɢɹ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɦɢɧɟ-

ɪɚɥɶɧɨ-ɩɨɥɢɦɟɪɧɵɟ ɧɚɧɨɞɨɛɚɜɤɢ. 

ȼ 2002 ɝɨɞɭ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɭɫɬɪɨɣɫɬɜɚ ɫɥɨɟɜ ɢɡɧɨɫɚ ɢɡ ɥɢɬɨɣ 

ɷɦɭɥɶɫɢɨɧɧɨ-ɦɢɧɟɪɚɥɶɧɨɣ ɫɦɟɫɢ «ɗɦɭɥɶɞɨɪ» (ɎȽɍɉ «ɋɜɟɪɞɥɨɜɫɤɚɜɬɨɞɨɪ», 

ɋɜɟɪɞɥɨɜɫɤɚɹ ɨɛɥɚɫɬɶ). ɇɚ ɨɫɧɨɜɟ ɤɚɬɢɨɧɧɵɯ ɛɢɬɭɦɧɵɯ ɷɦɭɥɶɫɢɣ «ɗɦɭɥɶ-

ɞɨɪ» ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɹɦɨɱɧɨɝɨ ɪɟɦɨɧɬɚ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɨɛɪɚ-

ɛɨɬɨɤ ɚɜɬɨɞɨɪɨɝ ɩɨ ɬɟɯɧɨɥɨɝɢɢ «ɑɢɩ-ɋɢɥ», «ɋɥɚɪɪɢ-ɋɢɥ» Д6Ж. 

ɉɨɥɢɦɟɪɧɚɹ ɞɨɛɚɜɤɚ PR PLAST S (ɩɪɨɢɡɜɨɞɢɬɟɥɶ – ɮɪɚɧɰɭɡɫɤɚɹ ɮɢɪ-

ɦɚ Products Roads Industry) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɦɟɪɧɵɣ ɝɪɚɧɭɥɢɪɨɜɚɧ-

ɧɵɣ ɦɚɬɟɪɢɚɥ ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɪɚɡɦɟɪɨɦ 2-4 ɦɦ. Ⱦɚɧɧɚɹ ɞɨɛɚɜɤɚ ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɩɨɤɪɵɬɢɣ, 

ɜɟɪɯɧɢɯ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɫɥɨɟɜ ɜ ɛɨɪɶɛɟ ɫ ɤɨɥɟɟɨɛɪɚɡɨɜɚɧɢɟɦ. ȼɜɨɞɢɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɦɟɫɢɬɟɥɶɧɵɣ ɛɚɪɚɛɚɧ. ɉɪɨɰɟɧɬ ɞɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

7 

0,4-0,6 % ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɨɧɧɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɋɧɚɱɚɥɚ ɩɪɨɜɨɞɹɬ 

ɫɭɯɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ,ɩɨɬɨɦ ɫɦɟɫɶ ɧɚɝɪɟɜɚɸɬ ɞɨ 160-180°C. ɍɤɥɚɞɤɚ ɝɨɬɨɜɨɣ 

ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 110°C. ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɞɚɧɧɚɹ ɞɨɛɚɜ-

ɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɢ ɚɪɦɢɪɨɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɫɥɟɞɭɸɳɢɦɢ 

ɤɨɦɩɚɧɢɹɦɢ ɎȽɍɉ «ɋɜɟɪɞɥɨɜɫɤɚɜɬɨɞɨɪ», ɍɪɚɥɶɫɤɢɣ ɮɢɥɢɚɥ «Ɋɨɫɞɨɪɇɂɂ» 

ɢ ɁȺɈ «Ɋɨɫɟɜɪɨɫɬɪɨɣ», ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ. 

ȼ ɂɧɫɬɢɬɭɬɟ ɯɢɦɢɱɟɫɤɨɣ ɮɢɡɢɤɢ ɢɦ. ɇ.ɇ. ɋɟɦɟɧɨɜɚ ɊȺɇ ɪɚɡɪɚɛɨɬɚɧ 

ɦɨɞɢɮɢɤɚɬɨɪ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ «ɍɧɢɪɟɦ» (ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɤɨɦɩɚɧɢɹ «ɇɨɜɵɟ 

ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ɝ. ɉɨɞɨɥɶɫɤ, Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥ.). Ɍɟɯɧɨɥɨɝɢɹ ɟɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜɨ ɜɧɟɫɟɧɢɢ ɜ ɛɢɬɭɦ ɪɟɡɢɧɨɜɨɣ ɤɪɨɲɤɢ, ɩɨɥɭɱɚɟ-

ɦɨɣ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɲɢɧ, ɩɪɢ ɷɬɨɦɱɚɫɬɢɰɵ ɪɟɡɢɧɵ ɢɡɦɟɥɶ-

ɱɚɸɬ ɜ ɪɨɬɨɪɧɨɦ ɞɢɫɩɟɪɝɚɬɨɪɟ. ȼ ɝɨɪɹɱɟɦ ɛɢɬɭɦɟ ɪɟɡɢɧɨɜɚɹ ɤɪɨɲɤɚ ɫɚɦɨ-

ɫɬɨɹɬɟɥɶɧɨ ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɧɚɧɨɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɜɫɬɪɚɢɜɚɸɬɫɹ ɜ ɫɬɪɭɤɬɭɪɭ 

ɚɫɮɚɥɶɬɚ Д7Ж. ȼ 2008 ɝ. ɧɚ ɮɟɞɟɪɚɥɶɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɬɪɚɫɫɚɯ ɛɵɥɨ ɭɥɨɠɟ-

ɧɨ ɨɤɨɥɨ 121,η ɬɵɫ. ɤɜ. ɦ. ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɨɞɢɮɢɤɚɬɨɪɚ 

«ɍɧɢɪɟɦ», ɜ ɬ. ɱ. ɜ Ɇɨɫɤɜɟ, ɋ.-ɉɟɬɟɪɛɭɪɝɟ, Ȼɟɥɝɨɪɨɞɫɤɨɣ, ȼɨɪɨɧɟɠɫɤɨɣ, 

ɋɦɨɥɟɧɫɤɨɣ ɨɛɥɚɫɬɹɯ, ɇ.-ɇɨɜɝɨɪɨɞɟ, Ɇɢɧɟɪɚɥɶɧɵɯ ɜɨɞɚɯ. 

ȼ 2008 ɝ. ɪɚɡɪɚɛɨɬɚɧɵ ɦɨɛɢɥɶɧɵɟ ɞɨɪɨɠɧɵɟ ɩɨɤɪɵɬɢɹ (ɆȾɉ) «Ɇɨɛɢ-

ɫɬɟɤ» (ɁȺɈ «Ɍɜɟɪɶɫɬɟɤɥɨɩɥɚɫɬɢɤ», ɝ. Ɍɜɟɪɶ). ȼɧɟɲɧɟɟ ɩɨɤɪɵɬɢɟ ɩɥɢɬ ɭɫɨ-

ɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨ ɡɚ ɫɱɟɬ ɧɚɧɨɫɢɥɢɤɚɬɧɨɣ ɞɨɛɚɜɤɢ ɫɟɪɢɢ «Ɇɨɧɚɦɟɧɬ», ɤɨɬɨ-

ɪɭɸ ɩɪɨɢɡɜɨɞɢɬ ȺɈ «Ɇɟɬɚɤɥɷɣ» (ɝ. Ʉɚɪɚɱɟɜ, Ȼɪɹɧɫɤɚɹ ɨɛɥ.) ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ 

ɩɨɞɞɟɪɠɤɟ ɝɪɭɩɩɵ ɊɈɋɇȺɇɈ. 

ɋ 2012 ɝ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɦɢɧɟɪɚɥɶɧɨɝɨ 

ɩɨɪɨɲɤɚ (ɈɈɈ «ȼɁɆɉ», ɝ. ȼɨɪɨɧɟɠ). ɋɭɬɶ ɚɤɬɢɜɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨ ɩɪɨɰɟɫɫ ɢɡɦɟɥɶɱɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ (ɧɚɩɪɢɦɟɪ, ɢɡɜɟɫɬɢ) ɫɨɩɪɨɜɨɠɞɚ-

ɟɬɫɹ ɟɝɨ ɨɛɪɚɛɨɬɤɨɣ ɚɤɬɢɜɢɪɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ: ɚɧɢɨɧɧɵɦɢ ɢɥɢ ɤɚɬɢɨɧ-

ɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɉȺȼ), ɫɨɜɦɟɫɬɧɨ ɫ ɛɢɬɭɦɨɦ. 

Ɇɟɠɞɭ ɚɤɬɢɜɚɬɨɪɨɦ ɢ ɫɜɟɠɟɨɛɪɚɡɨɜɚɧɧɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɡ-

ɧɢɤɚɸɬ ɩɪɨɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɢ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɟ ɫɜɹɡɢ. ȼɩɪɵɫɧɭɬɨɟ ɜ ɢɡ-

ɦɟɥɶɱɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɉȺȼ ɨɛɜɨɥɚɤɢɜɚɟɬ ɤɚɠɞɭɸ ɱɚɫɬɢɰɭ ɦɢɧɩɨɪɨɲɤɚ 
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ɪɚɡɦɟɪɨɦ ɩɨɪɹɞɤɚ 70 ɦɤɦ ɩɥɟɧɤɨɣ ɩɨɪɹɞɤɚ 1η ɧɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɫɹ ɦɚɫɫɚ ɡɚ-

ɩɨɥɧɢɬɟɥɹ ɩɪɢɨɛɪɟɬɚɟɬ ɧɨɜɵɟ ɫɜɨɣɫɬɜɚ: ɦɢɧɟɪɚɥɶɧɚɹ ɝɢɞɪɨɮɢɥɶɧɚɹ ɩɨɜɟɪɯ-

ɧɨɫɬɶ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɝɢɞɪɨɮɨɛɧɭɸ, ɚ ɭɫɥɨɜɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɟɟ ɫ ɛɢɬɭɦɨɦ 

(ɚɞɝɟɡɢɹ) ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɸɬɫɹ. ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɜɢɞɚ ɞɨɛɚɜɤɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ ɫ ɩɨɜɵɲɟɧɧɨɣ 

ɩɥɨɬɧɨɫɬɶɸ, ɩɪɨɱɧɨɫɬɶɸ, ɫɞɜɢɝɨɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶɸ. 

Ⱥɧɚɥɢɡɢɪɭɹ ɡɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɧɚɧɨɞɨɛɚɜɨɤ ɜ ɦɚɬɟɪɢɚɥɚɯ 

ɞɥɹ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɢɯ ɜɢɞɵ. 

ɋ 1991 ɝ. ɜ ɋɒȺ ɮɢɪɦɨɣ DuPont ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɥɢɦɟɪɧɚɹ ɞɨɛɚɜɤɚ 

Elvaloy
®
RET. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɨɡɢɪɨɜɤɢ ɩɨɥɢɦɟɪɚ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 

ɛɢɬɭɦɚ ɞɨɛɚɜɤɚ ɭɜɟɥɢɱɢɜɚɟɬ ɢɧɬɟɪɜɚɥ ɩɥɚɫɬɢɱɧɨɫɬɢ ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɧɚ 

10-30°ɋ. Ȼɢɬɭɦɵ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɨɥɢɦɟɪɨɦ Elvaloy
®
RET, ɨɛɟɫɩɟɱɢɜɚ-

ɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɚɞɝɟɡɢɸ ɤ ɦɢɧɟɪɚɥɶɧɵɦ ɦɚɬɟɪɢɚɥɚɦ ɩɨ ɫɪɚɜ-

ɧɟɧɢɸ ɫ ɧɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɛɢɬɭɦɚɦɢ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɞɨɪɨɠɧɨɟ ɩɨ-

ɤɪɵɬɢɟ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɜɵɤɪɚɲɢ-

ɜɚɧɢɟ, ɫɬɨɣɤɨɫɬɶ ɤ ɫɬɚɪɟɧɢɸ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɬɭɦɚ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

ɩɨɥɢɦɟɪɨɦ Elvaloy
®
RET, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɞɨɪɨɠɧɨɟ ɩɨɤɪɵɬɢɟ 

ɫɬɨɣɤɨɟ ɤ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɸ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɭɫɬɚɥɨɫɬɧɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɉɪɢ 

ɦɨɞɢɮɢɤɚɰɢɢ ɛɢɬɭɦɚ ɞɚɧɧɨɣ ɞɨɛɚɜɤɨɣ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɫɥɚɢɜɚɧɢɹ, ɛɥɚɝɨ-

ɞɚɪɹ ɱɟɦɭ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɛɢɬɭɦɚ. 

ȼ 1991 ɢ 1992 ɝɝ. ɜ ɋɒȺ ɜ ɲɬɚɬɟ Ɉɪɟɝɨɧ ɧɚ ɮɟɞɟɪɚɥɶɧɨɦ ɲɨɫɫɟ № 97 ɜɩɟɪ-

ɜɵɟ ɛɵɥɢ ɭɥɨɠɟɧɵ ɩɨɤɪɵɬɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɬɭɦɚ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

ɪɟɚɤɰɢɨɧɧɨ-ɫɩɨɫɨɛɧɵɦ ɷɥɚɫɬɨɦɟɪɧɵɦ ɬɪɨɣɧɵɦ ɫɨɩɨɥɢɦɟɪɨɦ. Ɋɟɦɨɧɬ ɧɚ 

ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ ɧɟ ɬɪɟɛɨɜɚɥɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɟɫɹɬɢ ɥɟɬ Д8Ж. 

ɋɨɜɦɟɫɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɱɟɧɵɯ Ʉɢɬɚɹ ɢ Ʉɚɧɚɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɨɪ-

ɝɚɧɢɱɟɫɤɢɦɢ ɞɨɛɚɜɤɚɦɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ ɧɚɧɨɦɨɞɢɮɢɤɚɬɨɪɨɜ: ɧɚ-

ɧɨɝɥɢɧɵ, ɧɚɧɨɱɚɫɬɢɰɵ SiO2 ɢ ɧɚɧɨɬɪɭɛɨɤ ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɚ ɜ ɚɫɮɚɥɶɬɨɛɟ-

ɬɨɧ, ɭɜɟɥɢɱɢɜɚɟɬ ɜɹɡɤɨɫɬɶ ɚɫɮɚɥɶɬɨɜɵɯ ɫɜɹɡɭɸɳɢɯ, ɭɥɭɱɲɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɤ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɸ ɢ ɢɡɧɨɫɭ ɚɫɮɚɥɶɬɨɜɵɯ ɫɦɟɫɟɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɧɨɝ-
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ɥɢɧɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɨɥɢɦɟɪɚɦɢ ɩɪɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɦɨ-

ɠɟɬ ɭɥɭɱɲɚɬɶ ɟɝɨ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɢ ɯɪɚɧɟɧɢɢ Д3Ж. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɧɨɝɨɫɥɨɣɧɵɯ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ (MWCNT) ɩɪɢ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɚɫɮɚɥɶɬɨɜɵɯ ɫɦɟɫɟɣ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɜ Ȼɪɚɡɢ-

ɥɢɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɜɵɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɤ ɨɫɧɨɜɧɵɦ 

ɫɬɪɭɤɬɭɪɧɵɦ ɞɟɮɟɤɬɚɦ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɟ ɧɚɧɨɫɹɬ ɭɳɟɪɛ ɚɫɮɚɥɶɬɨɜɵɦ ɩɨ-

ɤɪɵɬɢɹɦ, ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɢ ɢɡɧɨɫɟ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

[9]. 

ȼ ɪɚɛɨɬɚɯ Д10, 11Ж ɢɫɫɥɟɞɨɜɚɥɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɧɨɱɚ-

ɫɬɢɰ SiO2 ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ ɚɫɮɚɥɶɬɨɜɨɝɨ ɜɹɠɭɳɟɝɨ. ɑɚɫɬɢɰɵ SiO2 ɫɦɟɲɢ-

ɜɚɸɬɫɹ ɫ ɨɫɧɨɜɨɣ ɢɡ ɛɢɬɭɦɚ, ɩɪɢ ɷɬɨɦ ɢɯ ɞɨɡɢɪɨɜɤɢ ɫɨɫɬɚɜɥɹɥɢ 0,1; 0,3 ɢ 0,5 

ɦɚɫɫ %. Ⱦɨɛɚɜɥɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ SiO2 ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɨɩɬɢɦɚɥɶɧɚɹ ɞɨɡɢɪɨɜɤɚ ɧɚɧɨɱɚɫɬɢɰ SiO2 ɫɨɫɬɚɜɥɹɟɬ 0,3 ɦɚɫɫ %. ɉɪɢ ɷɬɨɦ 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɩɨɜɵɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 

ɜɥɚɝɟ ɧɚ 2η-30 %. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɟ ɚɫɮɚɥɶɬɨɜɵɟ ɫɦɟɫɢ ɦɨɝɭɬ ɩɪɢɦɟ-

ɧɹɬɶɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɨɥɝɨɜɟɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɱɬɨ ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɞɨ-

ɪɨɠɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. 

ȼ ȿɜɪɨɩɟ ɢ ɋɒȺ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɸɬ ɬɚɤ, ɧɚɡɵɜɚɟɦɭɸ ɬɟɯ-

ɧɨɥɨɝɢɸ ɬɟɩɥɵɣ ɚɫɮɚɥɶɬɨɛɟɬɨɧ (WarmMixAsphalt), ɤɨɬɨɪɚɹ ɜɩɟɪɜɵɟ ɛɵɥɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɋɢɞɧɟɟ ɜ 2000 ɝ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɱɟɬɵɪɟ 

ɨɫɧɨɜɧɵɯ ɜɚɪɢɚɧɬɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɟɩɥɨɝɨ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ. 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɩɪɢɦɟɧɹɟɬɫɹ ɰɟɨɥɢɬ (Aspha-min) – ɷɬɨ ɫɢɧɬɟɬɢɱɟɫɤɢɣ 

ɚɥɸɦɨɫɢɥɢɤɚɬ ɧɚɬɪɢɹ ɜ ɜɢɞɟ ɲɚɪɨɨɛɪɚɡɧɵɯ ɝɪɚɧɭɥ ɞɢɚɦɟɬɪɨɦ 0,3 ɦɦ ɩɪɨɢɡ-

ɜɨɞɫɬɜɚ EurovaServicesGmbH (Ƚɟɪɦɚɧɢɹ). ȼ ɩɪɨɰɟɫɫɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɟɩɥɨɝɨ 

ɚɫɮɚɥɶɬɚ ɰɟɨɥɢɬ (0,3 % ɩɨ ɦɚɫɫɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ) ɞɨɛɚɜɥɹɸɬ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨ ɫ ɛɢɬɭɦɨɦ, ɩɪɢ ɷɬɨɦ ɜɵɫɜɨɛɨɠɞɚɸɳɚɹɫɹ ɢɡ ɰɟɨɥɢɬɚ ɜɨɞɚ ɜɫɩɟɧɢ-

ɜɚɟɬ ɛɢɬɭɦ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɭɤɥɚɞɤɢ ɫɦɟɫɢ ɫɧɢɠɚɟɬɫɹ ɧɚ 30°C. ȼ 2006 ɝ. ɜ 

ɋɒȺ ɞɨɛɚɜɤɚ Aspha-min ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɚ ɱɟɬɵɪɟɯ ɨɛɴɟɤɬɚɯ, ɚ ɤ 2007 ɝ. 

ɭɠɟ ɜ ɞɟɜɹɬɢ ɲɬɚɬɚɯ ɋɒȺ [12]. 
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ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ, ɷɬɨ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫ ɞɨɛɚɜ-

ɤɨɣ Sasobit. ɗɬɚ ɞɨɛɚɜɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɩɚɪɚɮɢɧɨɜɵɣ 

ɜɨɫɤ ɜ ɜɢɞɟ ɝɪɚɧɭɥ ɢɥɢ ɩɨɪɨɲɤɚ, ɩɨɥɭɱɚɟɦɵɣ ɩɭɬɟɦ ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɥɹ ɢɥɢ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ Ɏɢɲɟɪɚ-Ɍɪɨɩɲɚ. Sasobit ɯɚ-

ɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɥɢɧɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɰɟɩɟɣ ɨɬ ζ0 ɞɨ 11η ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ – 102°C (ɩɪɨɢɡɜɨɞɢɬ ɤɨɦɩɚɧɢɹ SasolWax – ɘɠɧɚɹ 

Ⱥɮɪɢɤɚ). Ⱦɚɧɧɚɹ ɞɨɛɚɜɤɚ ɩɨɜɵɲɚɟɬ ɬɟɤɭɱɟɫɬɶ ɛɢɬɭɦɚ, ɷɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɦɟɫɢ ɧɚ 18-50°C. ɋ 1997 ɝ. ɩɨ 2007 ɝ. ɢɫ-

ɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɛɨɥɟɟ ɫɬɚ ɨɛɴɟɤɬɨɜ ɜ ȿɜɪɨɩɟ, Ʉɢɬɚɟ, ɋɒȺ [12]. 

Ɍɪɟɬɢɣ ɜɚɪɢɚɧɬ, ɷɬɨ ɞɜɭɯɫɬɚɞɢɣɧɚɹ ɬɟɯɧɨɥɨɝɢɹ WAM-Foam. ɉɟɪɜɚɹ 

ɫɬɚɞɢɹ ɫɨɫɬɨɢɬ ɜ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɤɚɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɦɟɧɟɟ ɜɹɡɤɢɦ ɛɢɬɭ-

ɦɨɦ, ɚ ɜɬɨɪɚɹ ɫɬɚɞɢɹ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɨɛɚɜɥɟɧɢɢ ɜɫɩɟɧɟɧɧɨɝɨ ɛɢɬɭɦɚ, ɤɨɬɨ-

ɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɜɨɞɵ, ɞɨɛɚɜɥɟɧɧɨɣ ɜ ɧɚɝɪɟɬɵɣ ɛɢɬɭɦ ɩɪɢ ɟɝɨ 

ɜɜɟɞɟɧɢɢ ɜ ɫɦɟɫɶ. ɍɤɥɚɞɤɚ ɢ ɭɩɥɨɬɧɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 80-

90 °C. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɬɪɟɛɭɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɦɟ-

ɫɢɬɟɥɹ. ȼ 2007 ɝ. ɬɟɯɧɨɥɨɝɢɸ WAM-Foam ɩɪɢɦɟɧɢɥɢ ɜ ɋɒȺ ɢ Ʉɚɧɚɞɟ [12]. 

ȼ ɱɟɬɜɟɪɬɨɦ ɜɚɪɢɚɧɬɟ, ɷɬɨ ɬɟɯɧɨɥɨɝɢɹ Evotherm
TM (ɩɪɨɢɡɜɨɞɢɬɟɥɶ 

MeadWestvacoAsphaltInn) ɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸɬ ɫɦɟɫɶ ɧɚ ɛɢɬɭɦɧɨɣ ɷɦɭɥɶɫɢɢ 

ɫ ɞɨɛɚɜɤɚɦɢ (ɨɤɨɥɨ 0,η % ɨɬ ɦɚɫɫɵ ɛɢɬɭɦɧɨɣ ɷɦɭɥɶɫɢɢ), ɤɨɬɨɪɵɟ ɭɜɟɥɢɱɢɜɚ-

ɸɬ ɫɦɚɱɢɜɚɟɦɨɫɬɶ ɢ ɫɰɟɩɥɟɧɢɟ ɛɢɬɭɦɚ ɫ ɤɚɦɟɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. ɉɪɢɝɨɬɨɜ-

ɥɟɧɢɟ ɫɦɟɫɢ ɩɪɨɜɨɞɹɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 80-105°ɋ, ɚ ɭɤɥɚɞɤɭ ɩɪɢ 60-80 °C [12]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɩɥɵɣ ɚɫɮɚɥɶɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤ-

ɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɜ ɞɨɪɨɠɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɬ. ɤ. ɩɪɨɢɫɯɨɞɢɬ ɷɤɨɧɨɦɢɹ 

ɷɧɟɪɝɨɡɚɬɪɚɬ ɧɚ 1η-30 %; ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ ɨɫɬɵɜɚɧɢɹ ɫɦɟɫɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɟɟ ɩɟɪɟɜɨɡɤɢ ɧɚ ɛɨɥɟɟ ɞɚɥɶɧɢɟ ɪɚɫɫɬɨɹɧɢɹ; ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɫɮɟɪɟ ɬɪɚɧɫɩɨɪɬɚ; ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɬɪɨɢ-

ɬɟɥɶɧɵɣ ɫɟɡɨɧ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɭɤɥɚɞɤɚ ɫɦɟɫɢ ɜɨɡɦɨɠɧɚ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɨɡɞɭɯɚ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɬɟɯɧɨɥɨɝɢɣ ɭɩɥɨɬ-

ɧɹɟɦɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɭɥɭɱɲɚɟɬɫɹ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɨɞɨɫɬɨɣɤɨɫɬɶ 

ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɥɟɟɨɛɪɚɡɨɜɚɧɢɸ. 
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Ɂɚɤɥɸɱɟɧɢɟ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɧɚ-

ɧɨɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ ɝɪɭɧɬɨɜ ɢ ɨɫɧɨɜɚɧɢɣ ɞɥɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɚ ɬɚɤɠɟ 

ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɪɚɡɥɢɱɧɵɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɦɢ 

ɞɨɛɚɜɤɚɦɢ. Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ Д3-8Ж, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɛɫɬ-

ɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɢɥ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ ɩɪɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɢ ɞɨ-

ɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦɢ ɹɜɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɞɨɛɚɜɤɢ, 

ɫɨɞɟɪɠɚɳɢɟ ɪɨɞɫɬɜɟɧɧɵɟ ɩɨ ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɨɦɭ ɫɬɪɨɟɧɢɸ ɧɟɨɪɝɚɧɢɱɟ-

ɫɤɢɟ ɧɚɧɨɱɚɫɬɢɰɵ (ɧɚɩɪɢɦɟɪ, SiO2) ɢ ɩɨɥɢɦɟɪɧɵɟ ɫɬɪɭɤɬɭɪɵ. Ɉɞɧɚɤɨ ɩɪɢ-

ɦɟɧɟɧɢɟ ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ ɦɨɞɢɮɢɤɚɬɨɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚ-

ɬɪɭɞɧɟɧɨ, ɬɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɟɝɨ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ 

ɨɛɴɟɦɭ ɦɚɬɟɪɢɚɥɚ. 

ɇɚɢɛɨɥɟɟ ɩɪɢɦɟɧɹɟɦɨɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɡɚɪɭɛɟɠɧɨɣ ɩɪɚɤɬɢɤɟ ɹɜ-

ɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɬɟɩɥɨɝɨ ɚɫɮɚɥɶɬɚ. ȼ ɤɚɱɟɫɬɜɟ ɧɚɧɨɞɨɛɚɜɨɤ ɜ ɞɚɧɧɨɦ ɫɥɭ-

ɱɚɟ ɩɪɢɦɟɧɹɸɬ ɰɟɨɥɢɬ, ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɩɚɪɚɮɢɧɨɜɵɣ ɜɨɫɤ ɢ ɞɪ. 
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ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ 3 ɱɚɫɨɜ ɬɜɟɪɞɟɧɢɹ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɥɢɱɢɟ ɮɢɛɪɵ ɢ ɟɺ ɞɥɢɧɚ ɡɧɚɱɢɦɵ ɞɥɹ 

ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɢɫɫɥɟɞɭɟɦɵɯ ɫɦɟɫɟɣ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤ ɢɯ ɫɬɨɣɤɨɫɬɢ ɤ ɪɚɫɫɥɨɟ-

ɧɢɸ ɢ ɨɫɚɞɤɟ ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɜ ɮɨɪɦɵ. ɑɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 

ɫɧɢɠɟɧɢɢ ɩɪɨɰɟɧɬɚ ɛɪɚɤɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ ɩɪɢ ɩɪɨɦɵɲɥɟɧ-

ɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɡɞɟɥɢɣ ɢɡ ɩɟɧɨɛɟɬɨɧɚ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɞɢɫɩɟɪɫɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ, ɮɢɛɪɚ, ɮɢɛɪɨɩɟɧɨɛɟɬɨɧ, ɹɱɟɢɫɬɨɛɟ-

ɬɨɧɧɚɹ ɫɦɟɫɶ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɟɧɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
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The influence of the presence and length of synthetic dispersed reinforcement on the ki-

netics of plastic strength of foam concrete mixtures in the early period of hardening was experi-

mentally evaluated. The fiber length of dispersed reinforcement varied from 10 to 60 mm. the 

plastic strength of foam concrete mixtures was determined during the first 3 hours of hardening. 

It is shown that the presence of fiber and its length are significant for the strength properties of 

the researched mixtures, and hence their resistance to delamination and precipitation after pour-

ing into molds. That in turn has a positive effect on reducing the percentage of defects and the 

possibility of expanding the resource base in the industrial production of foam concrete prod-

ucts. 

 

Keywords: dispersed reinforcement, fiber, fiber-foam concrete, cellular concrete mixture, 

the formation of the structure of foam concrete mixture 

 

ȼɜɟɞɟɧɢɟ. ɉɪɨɛɥɟɦɵ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɫɬɪɚɧɵ ɬɪɟɛɭɸɬ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɣ ɬɚɤɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨ-

ɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ:  

- ɬɪɟɛɭɟɦɵɣ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɝɢɨɧɚ ɭɪɨɜɟɧɶ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɟ ɨɞɧɨɫɥɨɣɧɨɣ ɫɬɟɧɵ Д1Ж; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ ɫɵɪɶɹ 
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ɢɥɢ ɦɢɧɟɪɚɥɶɧɵɯ ɨɬɯɨɞɨɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Д2, 3Ж; 

- ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɡɜɟ-

ɞɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ДζЖ; 

- ɞɥɢɬɟɥɶɧɨɟ (ɫɨɢɡɦɟɪɢɦɨɟ ɫɨ ɫɪɨɤɚɦɢ ɠɢɡɧɢ ɨɛɴɟɤɬɚ) ɫɨɯɪɚɧɟɧɢɟ ɷɤɫ-

ɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ.  

ɋɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɬɟɧɨɜɵɦɢ ɫɬɪɨɢɬɟɥɶɧɵ-

ɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɹɜɥɹɸɬɫɹ ɝɚɡɨɫɢɥɢɤɚɬ, ɤɢɪɩɢɱ, ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ. ɂɡ ɚɧɚɥɢɡɚ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɢɥɭɱ-

ɲɢɦ ɧɚɛɨɪɨɦ ɫɜɨɣɫɬɜ ɞɥɹ ɨɞɧɨɫɥɨɣɧɵɯ ɫɚɦɨɧɟɫɭɳɢɯ ɫɬɟɧ ɨɛɥɚɞɚɟɬ ɝɚɡɨɫɢ-

ɥɢɤɚɬ Дη-7].  

Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɝɚɡɨɫɢɥɢɤɚɬɚ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɛɴɟɤɬɚɯ ɏɏ ɜɟɤɚ ɩɨ-

ɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɡ ɧɟɝɨ ɦɨɠɧɨ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɤɚɤ ɦɟɥɤɨɲɬɭɱɧɵɟ, ɬɚɤ ɢ ɤɪɭɩɧɨ-

ɪɚɡɦɟɪɧɵɟ ɫɬɟɧɨɜɵɟ ɢɡɞɟɥɢɹ Д8, 9Ж. ɋɨɜɪɟɦɟɧɧɚɹ ɩɪɚɤɬɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛ-

ɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɦɟɥɤɨɲɬɭɱɧɵɦɢ. ɉɪɢɱɢɧɨɣ «ɪɟɝɪɟɫɫɚ» ɩɨɫɥɭɠɢɥɚ ɯɪɭɩɤɨɫɬɶ 

ɜɵɫɨɤɨɩɨɪɢɫɬɨɝɨ ɚɜɬɨɤɥɚɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɚɫɱɟɬɧɚɹ ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɝɨ ɩɨ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ η0.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ» 

ɜ ɤɪɭɩɧɨɪɚɡɦɟɪɧɵɯ ɢɡɞɟɥɢɹɯ ɬɢɩɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, ɩɪɟɞɨɩɪɟɞɟɥɢɥɚ:  

- ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ ɜɵɤɨɥɨɜ ɢ ɬɪɟɳɢɧ ɩɪɢ ɪɚɫɩɚɥɭɛɤɟ 

ɤɪɭɩɧɨɪɚɡɦɟɪɧɵɯ ɢɡɞɟɥɢɣ; 

- ɧɚɤɨɩɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɦɨɧɬɚɠɟ. 

ɉɨɫɥɟɞɧɹɹ ɱɟɬɜɟɪɬɶ ɏɏ ɢ ɧɚɱɚɥɨ ɏɏI ɜɟɤɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɢɧɬɟɪɟɫɨɦ 

ɩɪɢɤɥɚɞɧɨɣ ɧɚɭɤɢ ɤ ɬɟɯɧɨɥɨɝɢɢ ɛɟɡɚɜɬɨɤɥɚɜɧɨɝɨ ɩɟɧɨɛɟɬɨɧɚ ɞɢɫɩɟɪɫɧɨ ɚɪ-

ɦɢɪɨɜɚɧɧɨɝɨ ɜɨɥɨɤɧɚɦɢ Д3, 10, 11Ж ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 

- ɛɥɚɝɨɞɚɪɹ ɞɢɫɩɟɪɫɧɨɦɭ ɚɪɦɢɪɨɜɚɧɢɸ ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ ɜɨɥɨɤɧɚɦɢ ɭ 

ɩɟɧɨɛɟɬɨɧɨɜ ɪɟɡɤɨ ɪɚɫɬɟɬ ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ Д12, 

13, 14]; 

- ɩɪɢɦɟɪɧɨ ɧɚ ɞɜɚ ɩɨɪɹɞɤɚ ɜɨɡɪɚɫɬɚɟɬ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ Д10, 

13, 15]; 

- ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɢɱɢɧɵ ɫɨɡɞɚɸɬ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɨɫɜɨɟɧɢɹ ɬɟɯɧɨ-

ɥɨɝɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɪɭɩɧɨɪɚɡɦɟɪɧɵɯ ɢɡɞɟɥɢɣ ɬɢɩɚ ɧɚɪɭɠɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚ-
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ɧɟɥɟɣ, ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɝɪɚɠɞɚɧɫɤɢɯ ɡɞɚɧɢɣ ɢ ɞɪ. 

ɉɨɷɬɨɦɭ, ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɦɵ ɩɥɚɧɢɪɭɟɦ ɪɚɫɫɦɨɬɪɟɬɶ ɬɨɬ ɩɟɪɟɱɟɧɶ 

ɪɚɡɥɢɱɢɣ ɜ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɫɵɪɶɹ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɬɪɟ-

ɛɭɟɦɵɟ ɩɪɚɤɬɢɤɨɣ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɝɚ-

ɡɨɧɚɩɨɥɧɟɧɧɨɝɨ ɛɟɬɨɧɚ. 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɩɪɢɦɟɧɹɸɬ ɬɚɤɢɟ ɜɢɞɵ ɰɟɦɟɧ-

ɬɨɜ, ɜ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɧɢɟ ɬɪɟɯɤɚɥɶɰɢɟɜɨɝɨ ɚɥɸɦɢɧɚɬɚ ɋ3Ⱥ ɧɟ ɩɪɟɜɵɲɚɟɬ 

4 %. Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɭɤɚɡɚɧɧɨɝɨ ɤɥɢɧɤɟɪɧɨɝɨ ɦɢɧɟɪɚɥɚ ɨɛɭ-

ɫɥɨɜɥɟɧɵ ɧɟɝɚɬɢɜɧɵɦ ɜɥɢɹɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɢ ɯɢɦɢɱɟ-

ɫɤɨɣ ɞɢɫɩɟɪɝɚɰɢɢ ɜɹɠɭɳɟɝɨ ɧɚ ɚɝɪɟɝɚɬɢɜɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ Д16Ж ɞɢɫɩɟɪɫɧɨɣ 

ɝɚɡɨɜɨɣ ɮɚɡɵ ɜ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɹɯ. 

ȼ ɩɟɪɢɨɞ ɩɪɟɨɛɥɚɞɚɧɢɹ ɜɹɡɤɢɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɵɪɶɟɜɵɦɢ ɤɨɦɩɨɧɟɧɬɚ-

ɦɢ ɜ ɮɢɛɪɨɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɹɯ ɧɚɛɥɸɞɚɸɬɫɹ ɢɧɬɟɧɫɢɜɧɵɟ ɦɚɫɫɨɨɛɦɟɧɧɵɟ 

ɩɪɨɰɟɫɫɵ Д17, 18, 19Ж, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɤɚɤ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɩɪɢɱɢɧɚɦɢ, 

ɬɚɤ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɥɚɫɬɟɪɨɜ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɫɵɪɶɹ ɜ ɫɬɪɭɤɬɭɪɟ ɦɟɠɩɨ-

ɪɨɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ Д20Ж. ɗɬɢ ɩɪɨɰɟɫɫɵ ɚɤɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ ɫɥɟɞɭɸɳɢɟ ɷɥɟ-

ɦɟɧɬɵ ɫɬɪɭɤɬɭɪɵ ɫɦɟɫɟɣ: 

- ɬɨɥɳɢɧɭ ɩɥɟɧɨɤ ɜɨɞɵ, ɮɢɡɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɣ ɫ ɞɢɫɩɟɪɫɧɵɦɢ ɱɚɫɬɢɰɚ-

ɦɢ ɬɜɟɪɞɨɣ ɮɚɡɵ; 

- ɪɚɡɦɟɪɵ ɢ ɩɥɨɬɧɨɫɬɶ ɤɥɚɫɬɟɪɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɦɟɠɩɨɪɨɜɵɟ ɩɟɪɟɝɨɪɨɞɤɢ; 

- ɜɟɥɢɱɢɧɭ ɭɩɪɭɝɨɫɬɢ ɩɟɧɧɵɯ ɩɥɟɧɨɤ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɞɢɩɟɪɫɧɭɸ ɝɚɡɨ-

ɜɭɸ ɮɚɡɭ ɜ ɫɬɪɭɤɬɭɪɟ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɲɥɢɤɟɪɚ. 

ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɩɟɧɨɛɟɬɨɧɧɵɟ ɫɦɟɫɢ ɨɛɥɚɞɚɸɬ ɨɱɟɧɶ ɦɚɥɨɣ ɚɝ-

ɪɟɝɚɬɢɜɧɨɣ ɢ ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ Д10Ж ɩɨɬɨɦɭ, ɱɬɨ ɜ ɧɢɯ ɟɳɟ 

ɧɟ ɭɫɩɟɥɢ ɫɮɨɪɦɢɪɨɜɚɬɶɫɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ ɰɟ-

ɦɟɧɬɧɨɝɨ ɤɚɦɧɹ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɝɢɞɪɚɬɚɰɢɟɣ ɤɥɢɧɤɟɪɧɵɯ ɦɢɧɟɪɚɥɨɜ ɜ ɩɟ-

ɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɹɯ, ɮɨɪɦɢɪɭɸɬɫɹ ɤɥɚɫɬɟɪɵ ɢɡ ɬɜɟɪɞɵɯ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɜ 

ɫɬɪɭɤɬɭɪɟ ɩɟɪɟɝɨɪɨɞɨɤ, ɪɚɡɞɟɥɹɸɳɢɯ ɝɚɡɨɜɵɟ ɩɨɪɵ Д21Ж. ɍɤɚɡɚɧɧɵɣ ɩɪɨɰɟɫɫ 

ɢɞɟɬ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɬɪɭɤɬɭɪɭ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɫɢɥ, ɜɟɥɢɱɢɧɚ ɤɨ-

ɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɩɥɨɬɧɨɫɬɢ ɢ ɬɨɥɳɢɧɵ ɫɥɨɹ ɫɦɟɫɢ.  
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ȼ ɬɟɨɪɢɢ ɮɪɚɤɬɚɥɶɧɵɯ ɤɥɚɫɬɟɪɨɜ Д22Ж ɨɛɨɫɧɨɜɚɧɨ, ɱɬɨ ɢɯ ɩɥɨɬɧɨɫɬɶ ɢ 

ɪɚɡɦɟɪɵ ɡɚɜɢɫɹɬ ɨɬ ɮɨɪɦɵ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɮɪɚɤɬɚɥɶɧɵɟ ɤɥɚɫɬɟ-

ɪɵ ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɫɚɦɨɩɨɞɨɛɧɨɦɭ ɪɚɡɦɧɨɠɟɧɢɸ ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɦɚɫɲɬɚɛɧɵɯ ɭɪɨɜɧɹɯ, ɚɞɚɩɬɢɪɭɟɦɨɫɬɶɸ ɤ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣ-

ɫɬɜɢɹɦ, ɧɚɥɢɱɢɟɦ «ɩɚɦɹɬɢ» ɢ ɬ.ɩ. Д23Ж.  

Ɋɟɚɥɢɡɚɰɢɹ ɮɪɚɤɬɚɥɶɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɮɨɪ-

ɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɪɵ ɞɢɫɩɟɪɫ-

ɧɨɫɬɢ ɢ ɮɨɪɦɵ ɫɵɪɶɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɡɜɨɥɹɟɬ ɩɪɢɛɥɢɡɢɬɶ-

ɫɹ ɤ ɨɫɦɵɫɥɟɧɢɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɧɨɛɟɬɨɧɨɜ ɫ ɭɥɭɱɲɟɧɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. Ɇɵ ɩɨɥɚɝɚɟɦ, ɱɬɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɟɧɨɛɟɬɨɧɨɜ, ɨɛɥɚɞɚɸɳɢɯ 

ɬɪɟɛɭɟɦɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜɚɠɧɨ, ɱɬɨɛɵ ɜ ɩɟɪɢɨɞ ɩɪɟɨɛ-

ɥɚɞɚɧɢɹ ɜɹɡɤɢɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɞɢɫɩɟɪɫɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɜɨɡɧɢɤɚɥɢ ɷɧɟɪɝɟɬɢ-

ɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɥɨɬɧɵɯ ɦɟɠɩɨɪɨɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɩɥɨɬɧɨɫɬɶ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɚɝɪɟɝɚɰɢɢ 

ɬɜɟɪɞɵɯ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɜ ɤɥɚɫɬɟɪɵ, ɡɚɜɢɫɢɬ ɨɬ ɬɪɚɟɤɬɨɪɢɢ ɢɯ ɞɜɢɠɟɧɢɹ 

Д2ζЖ ɢ ɮɨɪɦɵ. Ɏɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ (D) ɜɫɟɝɞɚ ɦɟɧɶɲɟ ɢɥɢ, ɜ ɱɚɫɬɧɨɦ 

ɫɥɭɱɚɟ, ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɚ d – ɪɚɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɚ Д22Ж. ȼ ɩɟɧɨɛɟɬɨɧ-

ɧɵɯ ɫɦɟɫɹɯ ɪɚɡɦɟɪɧɨɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɜ ɤɨɬɨɪɨɦ ɨɛɪɚɡɭɸɬɫɹ ɢɯ ɦɟɠɩɨɪɨɜɵɟ 

ɩɟɪɟɝɨɪɨɞɤɢ, ɱɢɫɥɟɧɧɨ ɪɚɜɧɚ ɢɯ ɬɨɥɳɢɧɟ. Ⱥ ɜ ɮɢɛɪɨɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɹɯ 

ɪɚɡɦɟɪɧɨɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɚ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɞɥɢɧɨɣ ɮɢɛɪɵ. Ɍɟɨɪɟɬɢɱɟɫɤɢ 

ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɧɚɥɢɱɢɢ ɮɢɛɪɵ ɜ ɪɟɰɟɩɬɭɪɟ ɫɦɟɫɢ, ɜ ɧɟɣ ɞɨɥɠɧɵ 

ɜɨɡɧɢɤɚɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɥɚɫɬɟɪɨɜ ɛɨɥɟɟ ɩɥɨɬ-

ɧɵɯ, ɱɟɦ ɜ ɫɦɟɫɹɯ, ɧɟ ɫɨɞɟɪɠɚɳɢɯ ɮɢɛɪɵ.  

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ 

 

Ɂɚɞɚɱɚ ɭɥɭɱɲɟɧɢɹ ɜɹɡɤɨ ɩɥɚɫɬɢɱɧɵɯ ɫɜɨɣɫɬɜ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɜ 

ɩɟɪɢɨɞ ɪɚɧɧɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɯ ɫɬɪɭɤɬɭɪɵ ɦɨɠɟɬ ɛɵɬɶ ɭɫɩɟɲɧɨ ɪɟɲɟɧɚ, 

ɟɫɥɢ ɚɧɚɥɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɩɨɤɚɠɟɬ, ɱɬɨ ɢɦɟɸɬɫɹ ɪɟɰɟɩ-
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ɬɭɪɧɵɟ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɟɺ ɞɨɫɬɢɠɟɧɢɹ. Ɍɚɤ ɤɚɤ ɦɟɠɞɭ 

ɩɥɨɬɧɨɫɬɶɸ ɢ ɩɪɨɱɧɨɫɬɶɸ ɢɫɫɥɟɞɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɭɳɟɫɬɜɭɟɬ ɤɨɪɪɟɥɹɰɢ-

ɨɧɧɚɹ ɫɜɹɡɶ, ɬɨ ɨ ɜɟɥɢɱɢɧɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɮɚɡ, ɨɛɪɚɡɭɸɳɢɯɫɹ  

ɩɪɢ ɩɟɪɟɯɨɞɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɢɡ ɜɹɡɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ 

ɭɩɪɭɝɨɟ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɤɢɧɟɬɢɤɟ ɩɥɚɫɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ.  

ɉɨɫɤɨɥɶɤɭ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɛɪɵ, ɩɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, 

ɭɩɪɚɜɥɹɸɬ ɪɚɡɦɟɪɚɦɢ ɤɥɚɫɬɟɪɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɹɯ ɩɨ-

ɫɥɟ ɢɯ ɭɤɥɚɞɤɢ ɜ ɮɨɪɦɵ, ɬɨ ɰɟɥɶɸ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɥɚɫɶ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ 

ɞɥɢɧɵ ɜɨɥɨɤɧɢɫɬɨɣ ɞɢɫɩɟɪɫɧɨɣ ɚɪɦɚɬɭɪɵ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɟɺ 1,η % ɨɬ ɨɛɴɟ-

ɦɚ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ ɧɚ ɜɟɥɢɱɢɧɭ ɢ ɤɢɧɟɬɢɤɭ ɩɥɚɫɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɪɚɜ-

ɧɨɩɥɨɬɧɵɯ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 

ȼ ɬɚɛɥɢɰɟ ɢ ɧɚ ɝɪɚɮɢɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ 

ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɧɚɥɢɱɢɹ ɢ ɞɥɢɧɵ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɞɢɫɩɟɪɫɧɨɣ ɚɪɦɚɬɭɪɵ ɧɚ 

ɤɢɧɟɬɢɤɭ ɩɥɚɫɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. 

ɂɡ ɝɪɚɮɢɤɚ, ɢɥɥɸɫɬɪɢɪɭɸɳɟɝɨ ɩɚɪɚɦɟɬɪɵ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɢɫɫɥɟ-

ɞɭɟɦɵɯ ɫɦɟɫɟɣ ɜɢɞɧɨ, ɱɬɨ ɧɚɥɢɱɢɟ ɮɢɛɪɵ ɢ ɟɺ ɞɥɢɧɚ ɡɧɚɱɢɦɵ ɞɥɹ ɢɯ ɩɪɨɱ-

ɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ. ȼ ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ ɬɪɟɯ ɱɚɫɨɜ ɬɜɟɪɞɟɧɢɹ ɫɦɟɫɢ ɛɟɡ ɮɢɛɪɵ 

ɭɜɟɥɢɱɢɥɢ ɫɜɨɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢɦɟɪɧɨ ɜ ζ ɪɚɡɚ. ɋɦɟɫɢ, ɫɨɞɟɪɠɚɜɲɢɟ ɤɨɪɨɬ-

ɤɭɸ ɮɢɛɪɭ (10 ɦɦ), ɡɚ ɷɬɨɬ ɠɟ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɭɜɟɥɢɱɢɥɢ ɫɜɨɸ ɩɪɨɱ-

ɧɨɫɬɶ ɩɨɱɬɢ ɜ 8 ɪɚɡ. Ⱥ ɪɚɜɧɨɩɥɨɬɧɵɟ ɢɦ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɜɲɢɟ ɞɥɢɧɧɭɸ ɮɢɛɪɭ 

(60 ɦɦ) ɜɵɪɨɫɥɢ ɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɩɨɪɹɞɨɤ. 

ɉɪɢɱɢɧɨɣ ɞɨɫɬɢɝɧɭɬɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɹɜɥɹɟɬɫɹ ɬɨɬ 

ɮɚɤɬ, ɱɬɨ ɮɢɛɪɚ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 1000 ɪɚɡ ɜ ɨɞɧɨɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɩɪɨɫɬɪɚɧɫɬ-

ɜɚ ɞɥɢɧɧɟɟ ɫɚɦɨɣ ɤɪɭɩɧɨɣ ɱɚɫɬɢɰɵ ɦɢɧɟɪɚɥɶɧɨɝɨ ɜɹɠɭɳɟɝɨ. ȼ ɫɬɪɭɤɬɭɪɟ 

ɩɟɧɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɧɭɬɪɢ ɦɟɠɩɨɪɨɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ 

Д10Ж. ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ȗ-ɩɨɬɟɧɰɢɚɥ ɮɢɛɪɵ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ ɰɟɦɟɧɬɧɨɝɨ ɬɟɫɬɚ 

ɞɨɫɬɢɝɚɟɬ – 40 ɦȼ Д2ηЖ. ɉɨɷɬɨɦɭ ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɟ ɞɢɫɩɟɪɫɧɵɟ ɱɚɫ-

ɬɢɰɵ ɬɜɟɪɞɨɣ ɮɚɡɵ ɛɭɞɭɬ, ɚɤɬɢɜɧɨ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɟɺ ɩɨɜɟɪɯ-
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ɧɨɫɬɢ. ɍɱɢɬɵɜɚɹ ɢɨɧɧɵɣ ɫɨɫɬɚɜ ɰɟɦɟɧɬɧɨɝɨ ɬɟɫɬɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɝɚɡɨɧɚɩɨɥɧɟɧɧɨɝɨ ɛɟɬɨɧɚ, ɮɢɛɪɚ ɛɭɞɟɬ ɜɵɫɬɭɩɚɬɶ 

ɤɚɤ ɩɨɞɥɨɠɤɚ ɞɥɹ ɪɨɫɬɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɝɢɞɪɚɬɧɵɯ ɮɚɡ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ 

ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ. ɑɬɨ ɢ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɫɤɨɪɨɫɬɶɸ ɪɨɫɬɚ ɩɥɚɫɬɢɱɟɫɤɨɣ 

ɩɪɨɱɧɨɫɬɢ ɜ ɤɚɠɞɵɣ ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ (ɪɢɫ. 1 ɢ 2).  
 

 

 

Ɋɢɫ. 1. Ⱦɢɧɚɦɢɤɚ ɪɨɫɬɚ ɩɥɚɫɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɪɚɜɧɨɩɥɨɬɧɵɯ ɫɦɟɫɟɣ (ɉɚ) ɩɪɢ ɪɚɡɧɨɣ 
ɞɥɢɧɟ ɚɪɦɢɪɭɸɳɟɝɨ ɜɨɥɨɤɧɚ 
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Ɋɢɫ. 2. ȼɟɥɢɱɢɧɚ ɩɪɢɪɨɫɬɚ ɩɥɚɫɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɜ % ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɟɧɨɫɦɟɫɢ ɛɟɡ 
ɫɨɞɟɪɠɚɧɢɹ ɚɪɦɢɪɭɸɳɢɯ ɜɨɥɨɤɨɧ ɩɪɢ ɩɪɨɰɟɫɫɟ ɬɜɟɪɞɟɧɢɹ 

 

Ɂɚɤɥɸɱɟɧɢɟ. Ɉɩɢɪɚɹɫɶ ɧɚ ɧɚɭɱɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɨ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ 

ɩɥɨɬɧɨɫɬɶɸ ɮɪɚɤɬɚɥɨɜ ɢ ɪɚɡɦɟɪɧɨɫɬɶɸ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɚ ɬɚɤɠɟ ɧɚ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨ ɡɧɚɱɟɧɢɹɯ ɩɥɚɫɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ, ɦɨɠɧɨ ɭɬɜɟɪ-

ɠɞɚɬɶ, ɱɬɨ: 

- ɞɢɫɩɟɪɫɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɜɨɥɨɤɧɚɦɢ ɩɨɡɜɨɥɹɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ 

ɫɬɪɭɤɬɭɪɭ ɩɟɧɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɩɭɬɟɦ ɩɨɜɵɲɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɢɯ ɦɟɠɩɨɪɨ-

ɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ; 

- ɦɟɪɚ ɩɨɜɵɲɟɧɢɹ ɩɥɨɬɧɨɫɬɢ, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, ɪɟɝɭɥɢɪɭ-

ɟɬɫɹ ɞɥɢɧɨɣ ɮɢɛɪɵ. 
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Ɇɨɪɝɭɧ ȼɥɚɞɢɦɢɪ ɇɢɤɨɥɚɟɜɢɱ – ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɢɧɠɟɧɟɪɧɨ-

ɫɬɪɨɢɬɟɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ ɘɠɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

Ɇɨɪɝɭɧ Ʌɸɛɨɜɶ ȼɚɫɢɥɶɟɜɧɚ – ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ «ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟ-
ɪɢɚɥɵ» Ⱦɨɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

Ȼɨɝɚɬɢɧɚ Ⱥɥɥɚ ɘɪɶɟɜɧɚ – ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ɂɡɵɫɤɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ» Ɋɨɫɬɨɜɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɭɬɟɣ 
ɫɨɨɛɳɟɧɢɹ 
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Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɩɪɨɱɧɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɛ-

ɪɨɛɟɬɨɧɚ ɧɚ ɦɟɫɬɧɵɯ ɨɬɯɨɞɚɯ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ (ɎɆɈȻȼ) ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɟɝɨ ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɛɵɥɚ ɨɩɪɟ-

ɞɟɥɟɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɨɛɴɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɥɨɤɧɢɫɬɵɯ ɛɚɡɚɥɶɬɨɜɵɯ ɨɬɯɨɞɨɜ (ȼȻɈ) – 

1 % ɜ ɦɟɥɤɨɡɟɪɧɢɫɬɨɦ ɛɟɬɨɧɟ ɩɪɢ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɸɬɫɹ ɧɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɟɝɨ ɩɪɟɞɟ-

ɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ. Ɋɚɫɫɱɢɬɚɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤɢ ɩɨɥɭɱɟɧɧɵɯ ɩɪɨɱɧɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɟɧɵ ɢɯ ɧɨɪɦɚɬɢɜɧɵɟ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ. ȼ ɤɨɧɰɟ ɫɬɚɬɶɢ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɬɯɨɞɵ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ, ɛɚɡɚɥɶɬɨɜɚɹ ɮɢɛɪɚ, ɮɢɛɪɨɛɟɬɨɧ, ɩɪɟɞɟɥ ɩɪɨɱɧɨ-

ɫɬɢ ɩɪɢ ɫɠɚɬɢɢ, ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ 
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This article is devoted to a statistical analysis of strength properties of fiber-reinforced 

concrete on local basalt wool wastes (FRCLBWW) in order to substantiate further its normative 

and design characteristics. In the course of the research work, the optimum fiber basalt wool 

wastes (FBWW) volume concentration 1% in fine-grained concrete was determined at which the 

highest values of its compressive strength and flexural tensile strength are achieved. Statistical 

measures of the obtained strength parameters are calculated and their normative characteristics 

are determined. At the end of the article, an analysis of the results is given. 

 

Keywords: statistical characteristics, normative and design characteristics, basalt wool 

waste, basalt fiber, fiber-reinforced concrete, compressive strength, tensile strength at bending 

 

ȼɜɟɞɟɧɢɟ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɟɝɨ-

ɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɮɢɛɪɨɛɟɬɨɧ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɮɢɛɪɨɛɟɬɨɧɨɦ ɧɚɡɵɜɚ-

ɸɬ ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɰɟɦɟɧɬɧɨɣ ɦɚɬɪɢɰɵ ɫ ɪɚɜɧɨ-

ɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɜ ɧɟɣ ɮɢɛɪɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɋɨɝɥɚɫ-

ɧɨ Д1, 2Ж ɨɫɨɛɟɧɧɨ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɛɪɨɛɟɬɨɧɚ ɫɨ-

ɜɦɟɫɬɧɨ ɫ ɨɛɵɱɧɨɣ ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɨɣ ɚɪɦɚɬɭɪɨɣ. ȼ ɪɟɡɭɥɶ-

ɬɚɬɟ ɭ ɬɚɤɨɝɨ ɤɨɦɩɨɡɢɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ 

ɫɬɟɪɠɧɟɣ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ ɢ ɫɟɣɫɦɢɱɟɫɤɨɦɭ ɜɨɡɛɭɠɞɟ-

ɧɢɸ ɩɪɢ ɰɢɤɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ, ɩɨɹɜɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɬɫɥɚɢɜɚɧɢɸ, 

ɭɥɭɱɲɚɟɬɫɹ ɭɞɚɪɨɫɬɨɣɤɨɫɬɶ, ɚ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɨɛɳɟɣ ɭɫɬɨɣ-

ɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɛɪɨɛɟɬɨɧɨɜ ɭɫɩɟɲɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬ-

ɫɹ ɜɨ ɦɧɨɝɢɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɬɚɤɢɯ, ɤɚɤ Ⱥɜɫɬɪɚɥɢɹ, ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ, Ƚɟɪ-

ɦɚɧɢɹ, ɂɬɚɥɢɹ, ɋɒȺ, Ɏɪɚɧɰɢɹ, əɩɨɧɢɹ ɢ ɞɪ. Д3Ж, ɱɬɨ ɞɨɤɚɡɵɜɚɟɬ ɬɟɯɧɢɱɟ-

ɫɤɭɸ, ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ ɬɚɤɨɝɨ ɪɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɚɯ.  
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ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɞɨɫɬɭɩɧɨ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɦɢɪɭɸɳɢɯ ɜɨɥɨɤɨɧ: ɦɟɬɚɥɥɢɱɟɫɤɢɟ, ɦɢɧɟɪɚɥɶɧɵɟ, ɫɢɧɬɟɬɢ-

ɱɟɫɤɢɟ Дζ, ηЖ. ɋɟɝɨɞɧɹ ɬɪɚɞɢɰɢɨɧɧɨ ɫɬɚɜɢɬɶɫɹ ɚɤɰɟɧɬ ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɪɨɱɧɨ-

ɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɚ. Ɉɞɧɚɤɨ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɨɬɪɚɫɥɢ ɧɚɱɚɥɢ ɨɛɪɚɳɚɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɜɟɫɶ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɤɨɧɫɬ-

ɪɭɤɰɢɣ, ɩɪɢɞɚɜɚɹ ɩɪɢ ɷɬɨɦ ɨɫɧɨɜɧɨɟ ɡɧɚɱɟɧɢɟ ɭɜɟɥɢɱɟɧɢɸ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, 

ɤɚɤ ɛɟɬɨɧɚ, ɬɚɤ ɢ ɮɢɛɪ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɜɨɥɨ-

ɤɨɧ ɬɟɩɟɪɶ ɫɱɢɬɚɟɬɫɹ ɬɚɤɨɣ ɠɟ ɜɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɤɚɤ ɢ ɢɯ ɦɟɯɚɧɢɱɟ-

ɫɤɢɟ ɫɜɨɣɫɬɜɚ Д6-7Ж. Ȼɚɡɚɥɶɬɨɜɭɸ ɮɢɛɪɭ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɪɟɞɢ ɪɹɞɚ ɨɫɬɚɥɶ-

ɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɥɨɤɨɧ. Ɉɧɚ ɩɪɨɹɜɥɹɟɬ ɩɨɜɵɲɟɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɩɪɢ ɧɚ-

ɯɨɠɞɟɧɢɢ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ. Ȼɚɡɚɥɶɬɨɜɵɟ ɜɨɥɨɤɧɚ ɫɩɨɫɨɛɧɵ ɜɵɞɟɪɠɢɜɚɬɶ 

ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ (ɜ ɞɢɚɩɚɡɨɧɟ 300-η00°C) ɢ ɫɨɯɪɚɧɹɬɶ ɩɪɢ ɷɬɨɦ 

ɫɜɨɸ ɩɪɨɱɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɟɤɥɨɜɨɥɨɤɧɨɦ Д8Ж. Ɍɚɤɨɣ ɠɟ ɪɟɡɭɥɶɬɚɬ 

ɛɵɥ ɞɨɫɬɢɝɧɭɬ ɞɪɭɝɢɦ ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ Д9, 10Ж. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ 

ɩɪɢɪɨɞɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɛɚɡɚɥɶɬɨɜɨɣ ɩɨɪɨɞɵ – ɨɧɚ ɫɩɨɫɨɛɧɚ ɫɨɩɪɨ-

ɬɢɜɥɹɬɶɫɹ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ɍɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɡɚɹɜɥɹɸɬ, 

ɱɬɨ ɩɪɨɱɧɨɫɬɶ ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ ɜ ɛɟɬɨɧɚɯ ɧɚ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɧɟ ɫɧɢ-

ɠɚɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ Д11Ж.  

ɋɟɝɨɞɧɹ ɤ ɮɢɛɪɨɛɟɬɨɧɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɫɟ ɛɨɥɟɟ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɜ 

ɫɜɹɡɢ ɫ ɟɝɨ ɦɚɫɲɬɚɛɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɚ ɬɚɤɠɟ ɫɥɨɠɧɚɹ ɷɤɨɧɨ-

ɦɢɱɟɫɤɚɹ ɨɛɫɬɚɧɨɜɤɚ ɢ ɨɫɬɪɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ – ɜɫɟ ɷɬɨ ɪɨɠɞɚɟɬ ɧɟɨɛ-

ɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɛɟɬɨɧɨɜ ɧɚ ɷɮɮɟɤɬɢɜɧɵɯ, ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡ-

ɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɦɟɫɬɧɵɯ ɜɬɨɪɢɱɧɵɯ ɫɵɪɶɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɇɚ ɡɚɜɨɞɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɪɨɞɭɤɰɢɢ «ɈɈɈ ɉɚ-

ɪɨɤ», ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɝ. Ɋɟɞɤɢɧɨ (Ɍɜɟɪɫɤɚɹ ɨɛɥɚɫɬɶ), ɩɨɫɬɨɹɧɧɨ ɨɛɪɚɡɭɸɬɫɹ 

ɦɟɫɬɧɵɟ ɨɬɯɨɞɵ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ (ɆɈȻȼ): ɜɨɥɨɤɧɢɫɬɵɟ ɛɚɡɚɥɶɬɨɜɵɟ ɨɬɯɨ-

ɞɵ (ȼȻɈ) ɢ ɩɵɥɟɜɢɞɧɵɟ ɛɚɡɚɥɶɬɨɜɵɟ ɨɬɯɨɞɵ (ɉȻɈ). ɆɈȻȼ ɦɨɠɧɨ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶ ɤɚɤ ɤɨɦɩɥɟɤɫɧɭɸ ɞɨɛɚɜɤɭ ɜ ɥɟɝɤɢɟ ɢ ɬɹɠɟɥɵɟ ɛɟɬɨɧɵ. ɉȻɈ – ɷɬɨ ɬɨɧ-

ɤɨɞɢɫɩɟɪɫɧɵɣ ɦɢɧɟɪɚɥɶɧɵɣ ɧɚɩɨɥɧɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɭɥɭɱɲɚɟɬ ɫɬɪɭɤɬɭɪɭ ɰɟ-

ɦɟɧɬɧɨɝɨ ɤɚɦɧɹ, ɚ ȼȻɈ – ɞɢɫɩɟɪɫɧɨ-ɚɪɦɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɫɭɳɟɫɬɜɟɧɧɨ 
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ɩɨɜɵɲɚɸɳɢɟ ɩɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ ɛɟɬɨɧɚ. ɆɈȻȼ ɫɨɝɥɚɫɧɨ Д12Ж ɫɨɫɬɨɹɬ ɧɚ 

96-98 % ɢɡ ɛɚɡɚɥɶɬɚ, ɚ ɨɫɬɚɜɲɢɟɫɹ 2-ζ % ɢɯ ɜɟɫɚ – ɷɬɨ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɹɠɭɳɟɟ 

ɜɟɳɟɫɬɜɨ. 

ȼȻɈ ɨɛɪɚɡɭɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɬɟɩɥɢɬɟɥɹ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ 

ɜɚɬɵ, ɚ ɢɦɟɧɧɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɢɡɞɟɥɢɣ. Ɉɧɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ 

ɫɟɛɹ ɜɨɥɨɤɧɚ ɬɨɥɳɢɧɨɣ η0-70 ɦɤɦ ɢ ɞɥɢɧɨɣ ɨɤɨɥɨ ζ-6 ɦɦ, ɢɯ ɧɚɫɵɩɧɚɹ 

ɩɥɨɬɧɨɫɬɶ 189,6 ɤɝ/ɦ3. ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ Д13Ж ɛɵɥ ɢɡɭɱɟɧ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

ɨɬɯɨɞɨɜ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ ɨɤɫɢɞɚɦɢ 

ȼȻɈ ɹɜɥɹɟɬɫɹ SТτ2 ɜ ɤɨɥɢɱɟɫɬɜɟ η2,67 %, ɡɚ ɫɱɟɬ ɱɟɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɯɨɪɨ-

ɲɚɹ ɚɞɝɟɡɢɹ ɛɟɬɨɧɚ ɤ ɞɚɧɧɵɦ ɨɬɯɨɞɚɦ. 

ɉȻɈ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɪɨɛɥɟɧɢɹ ɛɚɡɚɥɶɬɨɜɵɯ ɩɨɪɨɞ ɩɪɢ ɩɪɨ-

ɢɡɜɨɞɫɬɜɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. ɉȻɈ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡ ɫɟɛɹ ɩɨɪɨ-

ɲɨɤ ɫ ɪɚɡɦɟɪɚɦɢ ɱɚɫɬɢɰ 0,ζ-75 ɦɤɦ ɢ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 3ζ6 ɦ2/ɤɝ, ɢɯ 

ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 2200 ɤɝ/ɦ3, ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ 700 ɤɝ/ɦ3
. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɉȻɈ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɨɤɫɢɞɨɦ ɹɜɥɹɟɬɫɹ SТτ2
 ɜ 

ɤɨɥɢɱɟɫɬɜɟ 68,33 % ɩɨ ɦɚɫɫɟ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɝɚɡɨɛɟɬɨɧɟ ɩɪɨɰɟɫ-

ɫɵ ɩɪɢɜɨɞɹɬ ɤ ɩɨɜɵɲɟɧɢɸ ɟɝɨ ɩɪɨɱɧɨɫɬɢ Д13Ж. 

ɉɪɢɦɟɧɟɧɢɟ ɆɈȻȼ ɜ ɥɟɝɤɢɯ ɛɟɬɨɧɚɯ ɞɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ, ɱɬɨ 

ɨɬɪɚɠɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬɚɯ Д13-15].  

ȼ ɞɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚɯ Д16-18Ж ɚɜɬɨɪɵ ɭɬɜɟɪɠɞɚɸɬ, ɱɬɨ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɤɚɦɟɧɧɨɣ ɜɚɬɵ ɦɨɠɧɨ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ 

ɰɟɦɟɧɬɚ ɜ ɰɟɦɟɧɬɧɵɯ ɤɨɦɩɨɡɢɬɚɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɧɬɟɪɟɫ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɥɢɹɧɢɟ ɆɈȻȼ ɧɚ ɩɪɨɱɧɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɹɠɟɥɵɯ ɛɟɬɨɧɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɞɚɧɧɵɦɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ, ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟ ɦɟɫɬɧɵɯ ɨɬɯɨɞɨɜ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ, ɚ ɢɦɟɧɧɨ ȼȻɈ ɜ ɤɚɱɟɫɬɜɟ 

ɞɢɫɩɟɪɫɧɨ-ɚɪɦɢɪɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɉȻɈ ɜ ɤɚɱɟɫɬɜɟ ɦɢɧɟɪɚɥɶɧɨɣ ɬɨɧɤɨ-

ɞɢɫɩɟɪɫɧɨɣ ɞɨɛɚɜɤɢ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɜɵɫɨɤɨɩɪɨɱɧɵɣ ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ 

ɮɢɛɪɨɛɟɬɨɧ ɧɚ ɪɹɞɨɜɵɯ ɡɚɩɨɥɧɢɬɟɥɹɯ ɢ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɣ 

ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɦɟɫɢ, ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
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Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɨɜ ɮɢɛɪɨɛɟɬɨɧɨɜ ɧɟ ɪɚɜɧɨɡɧɚɱɧɚ. ȼ Ɋɨɫɫɢɢ ɫɭɳɟɫɬɜɭɸɬ ɞɨɤɭɦɟɧɬɵ, ɩɨ-

ɡɜɨɥɹɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɮɢɛɪɨ-

ɛɟɬɨɧɚ ɧɚ ɫɬɚɥɶɧɨɣ ɢ ɫɬɟɤɥɹɧɧɨɣ ɮɢɛɪɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɬɚɤɢɯ ɞɨɤɭɦɟɧ-

ɬɨɜ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ: ɋɉ 52-104-2006, ȼɋɇ η6-97, ɊɌɆ-17-01-2002, ȼɇɉ-

001-01, ȼɋɉ 103-97, ȽɈɋɌ Ɋ η27η1-2007 ɢ ɞɪɭɝɢɟ. ȼ ɨɫɨɛɟɧɧɨɫɬɢ ɷɬɨ ɤɚɫɚɟɬ-

ɫɹ ɮɢɛɪɨɛɟɬɨɧɚ ɧɚ ɫɬɚɥɶɧɨɣ ɮɢɛɪɟ, ɡɚ ɫɱɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɟɝɨ ɢɡɭɱɟɧ-

ɧɨɫɬɢ ɢ ɛɨɥɶɲɨɣ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɨɫɬɢ ɢɦɟɸɬɫɹ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɤɨ-

ɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨɪɹɞɨɤ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɷɬɨɝɨ ɤɨɦɩɨɡɢɬɚ. Ɉɞɧɚɤɨ, ɧɨɪɦɚɬɢɜɧɚɹ ɨɫɧɨɜɚ ɮɢɛɪɨɛɟɬɨɧɚ 

ɧɚ ɛɚɡɚɥɶɬɨɜɵɯ ɞɢɫɩɟɪɫɧɨ-ɚɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɚɯ ɫɟɝɨɞɧɹ ɨɱɟɧɶ ɫɤɭɩɚ ɜ ɨɬ-

ɥɢɱɢɟ ɨɬ ɮɢɛɪɨɛɟɬɨɧɨɜ ɧɚ ɫɬɚɥɶɧɵɯ ɢ ɫɬɟɤɥɹɧɧɵɯ ɮɢɛɪɚɯ, ɞɥɹ ɤɨɬɨɪɵɯ ɧɨɪ-

ɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɢɥɶɧɨ ɪɚɡɜɢɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɡɚɥɶɬɨɮɢɛɪɨɛɟɬɨ-

ɧɚɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɧɨɪɦɚɬɢɜ-

ɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɛɚɡɚɥɶɬɨɮɢɛɪɨɛɟɬɨɧɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɜɢɞɚɯ ɮɢɛɪ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɢ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɮɢɛɪɨɛɟɬɨɧɚ ɧɚ ɦɟɫɬɧɵɯ 

ɨɬɯɨɞɚɯ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɦɚɪɨɱɧɚɹ ɩɪɨɱɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɬɚɤ ɱɚɫɬɨ ɢɦɟɸɬ ɞɟɥɨ ɜ 

ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ, ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɨɱɧɨɫɬɢ ɤɨɦɩɨɡɢɬɚ ɜ 

ɤɨɧɫɬɪɭɤɰɢɹɯ, ɤɨɬɨɪɵɟ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɚ ɬɚɤɠɟ ɧɟ ɨɛɟɫ-

ɩɟɱɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɭɫɥɨɜɢɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɫɬɚ-

ɬɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɤɨɧɬɪɨɥɹ ɩɪɨɱɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɛɟɬɨɧɨɜ ɩɨɦɨɝɚɟɬ ɞɨ-

ɛɢɬɶɫɹ ɩɨɫɬɨɹɧɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɚɫɱɟɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟ-

ɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɛɟɬɨɧɚ. Ɍɨɥɶɤɨ ɤɥɚɫɫɵ ɛɟɬɨɧɚ ɝɚɪɚɧɬɢɪɭɸɬ 

ɩɪɨɱɧɨɫɬɶ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,9η ɢ ɱɢɫɥɟɧɧɨ ɪɚɜɧɵ ɟɝɨ ɧɨɪɦɚɬɢɜɧɵɦ 

ɩɪɨɱɧɨɫɬɹɦ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɤɨɧɬɪɨɥɹ ɭɱɢɬɵɜɚɟɬ ɪɟɚɥɶɧɭɸ ɨɞɧɨɪɨɞɧɨɫɬɶ 

ɩɪɨɱɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɟɥɢɱɢɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ 

ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ. Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɮɢɛɪɨɛɟɬɨɧɚ ɧɚ 

ɦɟɫɬɧɵɯ ɨɬɯɨɞɚɯ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ (ɎɆɈȻȼ) ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɟɝɨ ɧɨɪ-
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ɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɍɱɢɬɵɜɚɹ ɜɫɟ ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɰɟɥɶ 

ɢ ɡɚɞɚɱɢ ɞɥɹ ɟɺ ɪɟɚɥɢɡɚɰɢɢ. 

ɐɟɥɶ – ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɭ ɩɪɨɱɧɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɛɪɨɛɟɬɨɧɚ 

ɧɚ ɦɟɫɬɧɵɯ ɨɬɯɨɞɚɯ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ (ɎɆɈȻȼ) ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɜ ɞɚɥɶ-

ɧɟɣɲɟɦ ɟɝɨ ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Ɂɚɞɚɱɢ:  

- ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɨɛɴɟɦɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ȼȻɈ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɞɨɫɬɢɝɚɸɬɫɹ ɧɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɟɝɨ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɢ ɧɚ 

ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ.  

- ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ ɧɨɪɦɚɬɢɜɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɎɆɈȻȼ ɫ ɩɨɦɨɳɶɸ 

ɨɩɪɟɞɟɥɟɧɢɹ ɪɹɞɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɨɜ 

ɧɚ ɫɠɚɬɢɟ ɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ. 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ 

 

ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɛɟɡ ɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ 

ɦɚɪɤɢ ɐȿɆ I ζ2,η ɇ (ȽɈɋɌ 31108-2016) ɩɪɨɢɡɜɨɞɫɬɜɚ Ʌɢɩɟɰɤɨɝɨ ɡɚɜɨɞɚ ȺɈ 

«ȿɜɪɨɰɟɦɟɧɬ ɝɪɭɩɩ», ɧɚɦɵɜɧɨɣ ɩɟɫɨɤ ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ (ȽɈɋɌ 8736-2014); 

ɫɟɪɚɹ ɝɪɚɧɢɬɧɚɹ ɤɪɨɲɤɚ ɮɪ. 2-5 ɦɦ, ɜɨɞɚ ɡɚɬɜɨɪɟɧɢɹ (ȽɈɋɌ 23732-2011); ɝɢ-

ɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ MОХПХЮб ηη81 F.  

Ⱦɨɡɢɪɨɜɤɚ ɉȻɈ ɛɵɥɚ ɪɚɜɧɚ 10 % ɨɬ ɦɚɫɫɵ ɰɟɦɟɧɬɚ.  

Ɉɩɬɢɦɚɥɶɧɚɹ ɨɛɴɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ȼȻɈ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɭɬɟɦ ɩɪɨɜɟ-

ɞɟɧɢɹ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɋɨɞɟɪɠɚɧɢɟ ȼȻɈ ɜ ɛɟ-

ɬɨɧɟ ɜɚɪɶɢɪɨɜɚɥɢ ɫ ɲɚɝɨɦ 0,η % ɨɬ 0 ɞɨ 2 %. 

Ɉɫɧɨɜɧɨɣ ɫɨɫɬɚɜ ɛɟɬɨɧɚ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɚɛɫɨɥɸɬɧɵɯ 

ɨɛɴɟɦɨɜ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɨɬɜɟɱɚɸɳɟɝɨ ɡɚ ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 

ɩɟɫɤɚ ɢ ɝɪɚɧɢɬɧɨɣ ɤɪɨɲɤɢ Д19Ж.  

Ɏɢɛɪɨɛɟɬɨɧɚɹ ɫɦɟɫɶ ɩɪɢɝɨɬɚɜɥɢɜɚɥɚɫɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ: ɜɨɞɚ 

ɡɚɬɜɨɪɟɧɢɹ, ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɢ ȼȻɈ ɩɟɪɟɦɟɲɢɜɚɥɢɫɶ ɜ ɨɬɞɟɥɶɧɨɣ ɺɦɤɨ-
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ɫɬɢ 3 ɦɢɧɭɬɵ, ɞɚɥɟɟ ɞɚɧɧɚɹ ɫɭɫɩɟɧɡɢɹ ɜɜɨɞɢɥɚɫɶ ɩɨɪɰɢɹɦɢ ɜ ɫɭɯɭɸ ɨɞɧɨ-

ɪɨɞɧɭɸ ɫɦɟɫɶ ɜɨ ɜɪɟɦɹ ɟɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ.  

Ɋɚɫɩɥɵɜ ɤɨɧɭɫɚ ɮɢɛɪɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɩɪɟɞɟɥɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ȽɈɋɌ 310.ζ-81 ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɦ ɜɫɬɪɹɯɢɜɚɸɳɟɦ ɫɬɨɥɢɤɟ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ 

ɩɨɞɛɢɪɚɥɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɪɚɫɩɥɵɜ ɤɨɧɭɫɚ ɧɚɯɨɞɢɥɫɹ ɜ ɩɪɟɞɟɥɚɯ 

120 ɦɦ. 

Ɏɢɛɪɨɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɡɚɥɢɜɚɥɚɫɶ ɜ ɮɨɪɦɵ ɛɚɥɨɱɤɢ ζ0×40×160 ɦɦ.  

Ɉɛɪɚɡɰɵ ɜɵɞɟɪɠɢɜɚɥɢɫɶ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 28 ɫɭɬɨɤ (ɬɟɦɩɟɪɚ-

ɬɭɪɚ 20±2°C; ɜɥɚɠɧɨɫɬɶ 9η±η %). ɉɨɫɥɟ ɷɬɨɝɨ ɨɧɢ ɛɵɥɢ ɩɨɞɜɟɪɝɧɭɬɵ ɢɫɩɵ-

ɬɚɧɢɹɦ.  

ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ 

ɢɡɝɢɛɟ ɩɪɨɢɡɜɨɞɢɥɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 10180-2012. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɪɚɫɱɟɬɧɵɦ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚɦ ɎɆɈȻȼ ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɭɱɟɧ-

ɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɞɚɧɧɨɝɨ ɮɢɛɪɨɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ɢ ɧɚ ɪɚɫ-

ɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ. 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɵɛɨɪɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɜɤɥɸɱɚɸ-

ɳɟɣ Ч ɧɚɛɥɸɞɟɧɢɣ (ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ Ч=2 ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ 

ɛɚɥɨɱɟɤ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ ɢ Ч=ζ ɞɥɹ ɞɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɨɥɨɜɢɧɨɤ 

ɛɚɥɨɱɟɤ ɧɚ ɫɠɚɬɢɟ), ɢɫɩɨɥɶɡɭɸɬ ɫɪɟɞɧɢɟ ɜɟɥɢɱɢɧɵ – ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟ-

ɫɤɨɟ ɢ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ. 

ɋɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɟɞɢɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ У-ɣ 

ɩɚɪɬɢɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ, Ɇɉɚ: 

 ܴ݆݉ =  ܴ݊݅
=1 ݅݊ ,                                               (1) 

 

ɝɞɟ Ri – ɟɞɢɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ У-ɣ ɩɚɪɬɢɢ, Ɇɉɚ; Ч – ɱɢɫɥɨ 

ɧɚɛɥɸɞɟɧɢɣ ɜ У-ɣ ɩɚɪɬɢɢ. 

ɉɪɢ ɱɢɫɥɟ ɟɞɢɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ ɩɚɪɬɢɢ ɨɬ ɞɜɭɯ ɞɨ 

ɲɟɫɬɢ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ Smj, Ɇɉɚ, ɞɨɩɭɫɤɚɟɬɫɹ 
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ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɮɨɪɦɭɥɟ Д20]: 

 ݆ܵ݉ = ܹ݆݉� ,                                                     (2) 

 

ɝɞɟ Wmj – ɪɚɡɦɚɯ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ ɩɚɪɬɢɢ, Ɇɉɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ܹ݆݉ = ܴ = ܴ݉ܽ�݅ −ܴ݉݅݊݅ ,                                        (3) 

 

ɝɞɟ Rmjmax ɢ Rmjmin ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ 

j-ɣ ɩɚɪɬɢɢ, Ɇɉɚ; α – ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 1 

ȽɈɋɌ 10180-2012 ɢ ɪɚɜɟɧ α = 1,13/2,06 ɩɪɢ n = 2 ɢ n = ζ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ Vmj, %, ɜ j-ɣ ɩɚɪɬɢɢ ȻɋȽ ɢɥɢ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ܸ݉ ݆ = ݆ܴ݆ܵ݉݉ 100%.                                             (4) 

 

ɋɪɟɞɧɸɸ ɨɲɢɛɤɭ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ j-ɣ 

ɩɚɪɬɢɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ Д20Ж: 

 ݉ = ± ݆ܵ݉ ݊ .                                                 (5) 

 

ɉɨɤɚɡɚɬɟɥɶ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ Д20Ж: 
 � = ± ܴ݆݉݉ .                                                   (6) 

 

Ɉɩɪɟɞɟɥɢɦ ɬɚɤɠɟ ɤɥɚɫɫ ɩɨɥɭɱɟɧɧɨɝɨ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ 

ȼi, Ɇɉɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ Д20Ж: 

݅ܤ  = ܴ݆݉ (1− �ܸ),                                             (7) 
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ɝɞɟ t – ɩɨɤɚɡɚɬɟɥɶ ɧɚɞɟɠɧɨɫɬɢ t = 1,6ζ, ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨ-

ɫɬɢ 9η% ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ; V – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ 

ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ, V = 0,135. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɩɪɨɱɧɨɫɬɶ ɡɚɞɚɧɧɨɝɨ ɧɨɪɦɚɦɢ ɤɥɚɫɫɚ 

ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ɪɚɜɧɚ: 
݅ܤ  = ܴ݆݉ (1− 1,64 ∙ 0,135).                                  (8) 

 

ɉɨ ɚɧɚɥɨɝɢɢ ɛɵɥɢ ɧɚɣɞɟɧɵ ɤɥɚɫɫɵ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

 

ɂɫɫɥɟɞɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɮɢɛɪɨɛɟɬɨɧɨɜ ɢ ɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ȼȻɈ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨ-

ɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1-2.  

 

Ɍɚɛɥɢɰɚ 1  
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɮɢɛɪɨɛɟɬɨɧɚ  

ɧɚ ɦɟɫɬɧɵɯ ɨɬɯɨɞɚɯ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ 

Ɉɛɴɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚ-
ɰɢɹ ȼȻɈ, % 

Rmj, Ɇɉɚ Wj, Ɇɉɚ Smj, Ɇɉɚ Vmj, % m, % ε, % B 

0 45,9 18,4 8,93 19,5 ±9,7 ±ζ,η ȼ3η 

0,5 52,0 6,4 3,11 5,98 ±η,9 ±1,6 ȼζ0 

1,0 52,5 14,0 6,80 12,95 ±6,η ±3,ζ ȼζ0 

1,5 50,2 4,8 2,33 4,64 ±2,3 ±1,2 ȼ3η 

2,0 44,7 4,6 2,23 4,99 ±2,η ±1,1 B30 

 

Ɍɚɛɥɢɰɚ 2  
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ  

ɮɢɛɪɨɛɟɬɨɧɚ ɧɚ ɦɟɫɬɧɵɯ ɨɬɯɨɞɚɯ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ 

Ɉɛɴɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚ-
ɰɢɹ ȼȻɈ, % 

Rmj, Ɇɉɚ Wj, Ɇɉɚ Smj, Ɇɉɚ Vmj, % m, % ε, % Btbi 

0 11,8 1,2 1,06 9,0 ±1,0 ±8,ζ7 ȼtb 8,0 

0,5 12,3 2,0 1,77 14,4 ±1,7 ±13,ζ ȼtb 8,0 

1,0 12,7 0,7 0,62 4,9 ±0,6 ±ζ,η7 ȼtb 8,0 

1,5 8,2 2,4 2,12 25,9 ±2,0 ±2ζ,39 ȼtb 4,0 

2,0 8,0 0 0 0 ±0,0 ±0,0 ȼtb 7,2 
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Ɋɢɫ. 1 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ȼȻɈ ɜ ɬɟɥɟ ɨɛɪɚɡɰɨɜ ɮɢɛɪɨɛɟɬɨɧɚ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɟɞɟɥɚ 

ɢɯ ɩɪɨɱɧɨɫɬɶ ɜɧɚɱɚɥɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɚɤ ɧɚ ɫɠɚɬɢɟ, ɬɚɤ ɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ 

ɢɡɝɢɛɟ, ɚ ɞɚɥɟɟ ɞɨɫɬɢɝɚɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɧɚɱɢɧɚɟɬ ɭɛɵɜɚɬɶ ɜɫɥɟɞ-

ɫɬɜɢɟ ɭɦɟɧɶɲɟɧɢɹ ɬɨɥɳɢɧɵ ɦɚɬɪɢɱɧɨɝɨ ɫɥɨɹ, ɱɬɨ ɜɟɞɟɬ ɤ ɩɪɨɹɜɥɟɧɢɸ 

ɫɤɥɨɧɧɨɫɬɢ ɤ ɪɚɫɫɥɨɟɧɢɸ ɩɪɢ ɩɪɢɥɨɠɟɧɢɢ ɞɚɠɟ ɧɟɛɨɥɶɲɢɯ ɧɚɝɪɭɡɨɤ. 

 

 

 

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ (ɤɪɢɜɚɹ 1) ɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ 
(ɤɪɢɜɚɹ 2) ɨɛɪɚɡɰɨɜ ɮɢɛɪɨɛɟɬɨɧɚ ɨɬ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ȼȻɈ  

 

ɉɨ ɞɚɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɨɩɪɟ-

ɞɟɥɟɧɧɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɩɪɢɪɨɫɬɚ ɩɪɨɱɧɨɫɬɢ ɜ ɨɛɪɚɡɰɚɯ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɨɬ-

ɯɨɞɨɜ ɛɚɡɚɥɶɬɨɜɨɣ ɜɚɬɵ. Ɉɛɪɚɡɰɵ ɫɨɫɬɚɜɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ȼȻɈ ɜ ɨɩɬɢɦɚɥɶ-

ɧɨɦ ɤɨɥɢɱɟɫɬɜɟ (1 % ɨɬ ɨɛɴɟɦɚ ɛɟɬɨɧɚ) ɢ ɫ ɨɩɪɟɞɟɥɟɧɧɨɦ ɦɟɬɨɞɨɦ ɢɯ ɜɜɟɞɟ-

ɧɢɹ ɜ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɩɨɤɚɡɵɜɚɸɬ ɩɪɢɪɨɫɬ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɧɚ 

6,6 Ɇɉɚ. ɉɪɢɪɨɫɬ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ ɫɨɫɬɚɜɥɹɟɬ 

0,9 Ɇɉɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɷɬɚɥɨɧɧɵɦ ɫɨɫɬɚɜɨɦ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ȼȻɈ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɢɜɟɞɺɧɧɵɯ ɜɵɲɟ ɬɚɛɥɢɰ, ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɬɚɬɢɫɬɢ-

ɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɨɞɧɨɪɨɞɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɚ 
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ɢɦɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ ɮɢɛɪɨɛɟɬɨɧɚ ɥɟɠɢɬ ɜ ɞɨɩɭɫɬɢɦɵɯ 

ɩɪɟɞɟɥɚɯ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ. ɂɦɟɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ, ɩɪɟɜɵ-

ɲɚɸɳɢɟ ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ, ɪɚɜɧɨɝɨ 13,η % 

(19,5 % ɩɪɢ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ȼȻɈ 0 % ɞɥɹ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɮɢɛ-

ɪɨɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, ɚ ɬɚɤɠɟ 1ζ,ζ ɢ 2η,9 % ɩɪɢ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ȼȻɈ 

0,η ɢ 1,η % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɮɢɛɪɨɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹ-

ɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ), ɱɬɨ ɧɟ ɩɨɪɬɢɬ ɨɛɳɟɣ ɤɚɪɬɢɧɵ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɢ 

ɱɟɝɨ ɦɨɠɧɨ ɢɡɛɟɠɚɬɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. 

 

Ɂɚɤɥɸɱɟɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɮɢɛɪɨɛɟɬɨɧɚ ɢɦɟɟɬ ɰɟɥɵɣ ɪɹɞ ɧɟɨɫɩɨɪɢɦɵɯ ɞɨɫɬɨɢɧɫɬɜ: ɟɝɨ ɩɪɢɦɟ-

ɧɟɧɢɟ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɦɨɠɟɬ ɩɨɦɨɱɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɩɨɩɟɪɟɱɧɵɟ 

ɫɟɱɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢɡ ɧɟɝɨ ɢ ɫɧɢɡɢɬɶ ɩɪɨɰɟɧɬ ɫɬɟɪɠɧɟɜɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ, 

ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ ɜɵɛɪɨɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜ, ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɫɨɯɪɚɧɟɧɢɸ ɨɤɪɭ-

ɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɧɨɦɢɢ ɤɚɤ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɬɚɤ ɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɚ 

ɬɚɤɠɟ ɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ. 
 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɜ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ ɞɥɹ ɛɟɬɨ-

ɧɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶ-

ɧɵɯ ɞɨɛɚɜɨɤ ɜ ɛɟɬɨɧɚɯ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɩɭɬɟɦ ɪɚɫɲɢɪɟɧɢɹ ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɦɢɧɟ-

ɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ ɢ ɫɨɫɬɚɜɚ, ɚ ɬɚɤ-

ɠɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ. ɉɪɟɞɫɬɚɜɥɟɧ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɧɟɪɚɥɶ-

ɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɭɱɟɬɨɦ ɦɟɯɚɧɢɡɦɚ ɞɟɣɫɬɜɢɹ ɢ ɢɯ ɪɨɥɢ ɜ ɩɪɨɰɟɫɫɚɯ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨ-

ɜɚɧɢɹ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦ. ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ, ɚ ɬɚɤɠɟ 

ɤɨɦɩɥɟɤɫɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɢɬ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɩɨɞɨɣɬɢ 

ɤ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɨɫɬɚɜɟ ɨɪɝɚɧɨɦɢɧɟ-

ɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɢ ɛɟɬɨɧɨɜ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɢɧɟɪɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɟ ɞɨɛɚɜɤɢ ɞɥɹ ɛɟ-

ɬɨɧɚ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ  
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In article results theoretical and experimental researches in the field of working out and 

application complex organic-mineral additives for concrete are resulted. It is shown, that in-

crease of efficiency of application complex organic-mineral additives in concrete can be realised 

by expansion of a raw-material base of mineral components with use of materials of the various 

nature and structure, and also perfection of the mechanism of joint action of mineral and chemi-

cal components. The system approach to definition of characteristics of mineral components tak-

ing into account the mechanism of action and their role in processes of structurization of cement 

systems is presented. Application of the presented system approach, and also a complex of phys-

ical and chemical methods of researches will allow to approach to an estimation of efficiency of 

the mineral components applied in structure organic-mineral of additives for regulation of prop-

erties of concrete mixes and concrete purposefully.  

 

Keywords: mineral components, organic-mineral additives for concrete, physicochemical 

methods of researches  

 

ȼɜɟɞɟɧɢɟ. ɂɫɫɥɟɞɨɜɚɧɢɸ ɜɥɢɹɧɢɹ ɯɢɦɢɱɟɫɤɢɯ, ɦɢɧɟɪɚɥɶɧɵɯ, ɚ ɬɚɤɠɟ 

ɤɨɦɩɥɟɤɫɧɵɯ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ (ɈɆȾ) ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɤ-

ɬɭɪɵ ɢ ɫɜɨɣɫɬɜɚ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɢ ɛɟɬɨɧɨɜ ɩɨɫɜɹɳɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
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ɪɚɛɨɬ [1-18]. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɈɆȾ ɜ 

ɛɟɬɨɧɚɯ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɩɭɬɟɦ ɪɚɫɲɢɪɟɧɢɹ ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɦɢɧɟ-

ɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɨɜɦɟɫɬɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɵɦ 

ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦ-

ɩɨɧɟɧɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɈɆȾ, ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ.  

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɈɆȾ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɦɩɨɡɢɰɢɢ, ɜɤɥɸɱɚɸɳɢɟ 

ɦɢɧɟɪɚɥɶɧɵɣ ɤɨɦɩɨɧɟɧɬ – ɬɜɟɪɞɵɣ ɧɨɫɢɬɟɥɶ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɡɚ-

ɮɢɤɫɢɪɨɜɚɧ ɦɨɧɨ- ɢɥɢ ɩɨɥɢɦɨɥɟɤɭɥɹɪɧɵɣ ɫɥɨɣ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ – 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ɉȺȼ), ɷɥɟɤɬɪɨɥɢɬɨɜ. ɋɨɝɥɚɫɧɨ ɫɭɳɟɫɬ-

ɜɭɸɳɢɦ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɯɢɦɢɢ ɩɪɢɜɢɬɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɦɨɞɟɥɶ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɵɝɥɹɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɪɢɫ. 1) [19]. Ɏɢɤɫɚɰɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɡɚ ɫɱɟɬ ɮɢɡɢɱɟ-

ɫɤɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ.  

 

 

 

Ɋɢɫ. 1. Ɉɛɳɚɹ ɫɯɟɦɚ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ Д19Ж  
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ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɫɨɫɬɚɜɟ ɈɆȾ ɛɭɞɟɬ ɨɩɪɟ-

ɞɟɥɹɬɶɫɹ ɤɚɤ ɨɛɳɢɦɢ, ɬɚɤ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɤɚɡɵ-

ɜɚɸɳɢɦɢ ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣ-

ɫɬɜɚ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɢɧɟ-

ɪɚɥɶɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɪɟɚɥɢɡɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ. Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɫɥɨɠɧɵɯ ɮɢɡɢ-

ɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦ ɧɟɨɛ-

ɯɨɞɢɦɨ ɩɪɢɜɥɟɱɟɧɢɟ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɫ ɭɱɟɬɨɦ ɮɭɧɞɚɦɟɧɬɚɥɶ-

ɧɵɯ ɩɨɥɨɠɟɧɢɣ ɮɢɡɢɱɟɫɤɨɣ ɢ ɤɨɥɥɨɢɞɧɨɣ ɯɢɦɢɢ, ɯɢɦɢɢ ɩɪɢɜɢɬɵɯ ɩɨɜɟɪɯ-

ɧɨɫɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ, ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟ-

ɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɦɩɨɧɟɧɬɨɜ ɈɆȾ.  

ɋ ɰɟɥɶɸ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ 

ɫɨɫɬɚɜɟ ɈɆȾ, ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɝɪɭɩɩɚɦ 

[20]:  

- ɩɨ ɝɟɧɟɡɢɫɭ;  

- ɩɨ ɫɩɨɫɨɛɭ ɩɨɥɭɱɟɧɢɹ;  

- ɩɨ ɯɢɦɢɤɨ-ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ (ɩɨ ɨɫɧɨɜɧɵɦ ɯɢɦɢɱɟɫɤɢɦ ɫɨ-

ɟɞɢɧɟɧɢɹɦ);  

- ɩɨ ɯɢɦɢɱɟɫɤɢɦ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɦ ɫɜɨɣɫɬɜɚɦ ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɨɜ ɩɨ-

ɜɟɪɯɧɨɫɬɢ;  

- ɩɨ ɩɪɢɪɨɞɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɰɟɧɬɪɨɜ;  

- ɩɨ ɦɟɯɚɧɢɡɦɭ ɞɟɣɫɬɜɢɹ ɜ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦɚɯ.  

ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɝɪɭɩɩ ɦɢɧɟɪɚɥɶ-

ɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɢɯ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɶ ɜ ɫɨɫɬɚɜɟ ɈɆȾ [20]. Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɹɜɥɹɸɬɫɹ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ:  

- ɯɢɦɢɤɨ-ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ ɫɨɫɬɚɜ;  

- ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ; 

- ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ (ɞɢɫɩɟɪɫɧɨɫɬɶ);  
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- ɜɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɇ;  

- ɚɤɬɢɜɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɰɟɧɬɪɨɜ;  

- ɩɨɪɢɫɬɨɫɬɶ;  

- ɮɪɚɤɬɚɥɶɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ;  

- ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ;  

- ɚɤɬɢɜɧɨɫɬɶ ɜ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦɚɯ.  

ɍɫɬɚɧɨɜɥɟɧɢɟ ɜɥɢɹɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɈɆȾ 

ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜɚ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦ, ɢɯ ɤɨɥɢɱɟɫɬɜɟɧ-

ɧɚɹ ɢ ɤɚɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɩɨɡɜɨɥɢɬ ɨɩɪɟɞɟɥɢɬɶ ɜɡɚɢɦɧɨɟ ɫɨɱɟɬɚɧɢɟ ɢ ɫɢɧɟɪ-

ɝɟɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɜ ɫɢɫɬɟɦɟ «ɦɢɧɟɪɚɥɶɧɵɣ ɤɨɦɩɨɧɟɧɬ – ɯɢɦɢɱɟɫɤɚɹ ɞɨɛɚɜ-

ɤɚ», ɚ ɬɚɤɠɟ ɪɚɫɲɢɪɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɦɟɯɚɧɢɡɦɟ ɞɟɣɫɬɜɢɹ ɧɨɜɵɯ ɈɆȾ 

ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɢ ɛɟɬɨɧɨɜ.  

ɉɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɈɆȾ, ɤɚɤ ɩɪɚ-

ɜɢɥɨ, ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ, ɜ ɨɫɧɨɜɧɨɦ ɭɱɢɬɵɜɚɟɬɫɹ «ɯɢɦɢɱɟɫɤɢɣ» ɮɚɤɬɨɪ, ɨɛɭ-

ɫɥɨɜɥɟɧɧɵɣ ɯɢɦɢɤɨ-ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɢ ɚɤɬɢɜɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ «ɮɢ-

ɡɢɱɟɫɤɢɣ» ɮɚɤɬɨɪ, ɫɜɹɡɚɧɧɵɣ ɫ ɩɨɥɭɱɟɧɢɟɦ ɩɥɨɬɧɵɯ ɫɬɪɭɤɬɭɪ ɰɟɦɟɧɬɧɨɝɨ 

ɤɚɦɧɹ. Ɉɞɧɚɤɨ, ɦɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɝɟɬɟɪɨɝɟɧ-

ɧɭɸ ɫɢɫɬɟɦɭ ɛɟɬɨɧɚ ɱɪɟɡɜɵɱɚɣɧɨ ɫɥɨɠɟɧ ɢ ɨɬɥɢɱɚɟɬɫɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨ-

ɫɬɶɸ ɢ ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɨɫɬɶɸ. ȼɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɚɤɬɢɜɧɨ-

ɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɩɪɨɹɜɥɹɸɬɫɹ ɦɟɠɱɚɫ-

ɬɢɱɧɵɟ ɢ ɦɟɠɮɚɡɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɫɜɨɣɫɬɜ 

ɜɫɟɣ ɰɟɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɢɫɩɟɪɫɧɨɫɬɢ ɪɨɥɶ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 

ɫɢɥ ɫɬɚɧɨɜɢɬɫɹ ɨɩɪɟɞɟɥɹɸɳɟɣ, ɦɟɧɹɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɢ ɫɜɨɣɫɬɜɚ (ɪɢɫ. 2).  

 

Ɋɢɫ. 2. Ɇɨɞɟɥɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ: 

(ɚ) ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɯ ɢ (ɛ) ɬɨɧɤɨɢɡɦɟɥɶɱɟɧɧɵɯ ɱɚɫɬɢɰ  
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Ⱦɢɫɩɟɪɫɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɨɬɞɟɥɶɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɜ ɪɟɡɭɥɶ-

ɬɚɬɟ ɩɪɨɰɟɫɫɨɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɜɢɞɟ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɨɛɪɚ-

ɡɭɸɬ «ɰɟɩɨɱɧɭɸ» ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ ɫ ɜɵɫɨɤɨɣ ɩɨɪɢɫɬɨɫɬɶɸ ɢ ɩɭɫɬɨɬɧɨɫɬɶɸ.  

Ɋɟɡɭɥɶɬɚɬɵ ɷɥɟɤɬɪɨɧɧɨ-ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɟ ɦɢɧɟɪɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢɦɟɸɬ ɚɝɪɟɝɢɪɨɜɚɧɧɭɸ ɮɪɚɤ-

ɬɚɥɶɧɨ-ɤɥɚɫɬɟɪɧɭɸ ɫɬɪɭɤɬɭɪɭ (ɪɢɫ. 3). ɉɨɜɟɪɯɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɢɰ ɦɢɧɟ-

ɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɚɤɠɟ ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɧɭɸ ɮɪɚɤɬɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ 

(ɪɢɫ. ζ).  

 

 

 

Ɋɢɫ. 3. ɂɡɨɛɪɚɠɟɧɢɹ ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ  
ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ  

(ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 700 ɦ2/ɤɝ)  
 

 

Ɋɢɫ. ζ. ɂɡɨɛɪɚɠɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɬɜɟɪɞɨɣ ɮɚɡɵ  
ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɚɬɨɦɧɨ-ɫɢɥɨɜɨɣ  

ɦɢɤɪɨɫɤɨɩɢɢ; ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ: ɩɨ ɨɫɢ X ɢ Y – ɦɤɦ, ɩɨ ɨɫɢ Z – ɧɦ  
(ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 700 ɦ2/ɤɝ)  
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Ɉɫɨɛɟɧɧɨɫɬɶɸ ɮɪɚɤɬɚɥɶɧɨ-ɤɥɚɫɬɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɹɜɥɹɟɬɫɹ ɢɯ ɫɚɦɨɩɨ-

ɞɨɛɢɟ, ɩɪɨɹɜɥɹɸɳɟɟɫɹ ɧɚ ɦɢɤɪɨ - ɢ ɦɟɡɨɭɪɨɜɧɹɯ, ɤɨɬɨɪɨɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬ-

ɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫɵ ɪɚɧɧɟɝɨ ɤɨɚɝɭɥɹɰɢɨɧɧɨɝɨ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚ-

ɧɢɹ, ɚ ɬɚɤɠɟ ɫɯɜɚɬɵɜɚɧɢɹ ɢ ɬɜɟɪɞɟɧɢɹ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ. Ɏɪɚɤɬɚɥɶɧɵɟ ɨɛɪɚ-

ɡɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɫɨɛɟɧɧɵɣ ɬɢɩ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɧɟɥɢɧɟɣɧɨɫɬɶɸ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ, ɫɜɹɡɚɧɧɨɣ ɫ ɧɚɪɭ-

ɲɟɧɢɟɦ ɫɢɦɦɟɬɪɢɢ ɜ ɫɢɫɬɟɦɟ. ȼ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɢɧɟɪɚɥɶ-

ɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜɨ ɦɧɨɝɨɦ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɮɚɤɬɨɪɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸ-

ɳɢɦɢ ɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɣɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ, ɤɨɬɨɪɵɟ ɡɚɱɚɫɬɭɸ ɧɟ ɭɱɢ-

ɬɵɜɚɸɬɫɹ: ɮɨɪɦɚ, ɲɟɪɨɯɨɜɚɬɨɫɬɶ, ɩɪɢɪɨɞɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɥɢɱɢɟ ɚɤɬɢɜɧɵɯ 

ɰɟɧɬɪɨɜ ɢ ɞɪ.  

ȼɵɹɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪ ɩɨɡɜɨɥɢɬ ɫɜɹɡɚɬɶ 

ɫɬɪɭɤɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦ ɫ ɢɯ ɫɜɨɣɫɬɜɚɦɢ. ɉɪɢ ɷɬɨɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɬɪɟɛɭɸɬ ɜɨɩɪɨɫɵ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɢ ɤɚɱɟɫɬ-

ɜɟɧɧɨɣ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɦɩɥɟɤɫɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɬɚɛɥɢɰɚ).  

 

  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɈɆȾ ɢ ɤɨɦɩɥɟɤɫ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ  
№ 
ɩ/ɩ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ  Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ  
ɩɨɤɚɡɚɬɟɥɶ  Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ  

1 2 3 4 

ɫɨɫɬɚɜ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ  

1 

ɯɢɦɢɤɨ-

ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ 
ɫɨɫɬɚɜ  

- ɫɨɞɟɪɠɚɧɢɟ ɨɤɫɢɞɨɜ ɢ 
ɦɢɧɟɪɚɥɨɜ, %  

- ɷɥɟɦɟɧɬɧɵɣ ɚɧɚɥɢɡ;  
- ɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ;  
- ɪɟɧɬɝɟɧɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ;  
- ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-
ɬɟɪɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ;  
- ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ  

2 
ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ 
ɫɨɫɬɚɜ  

- ɪɚɡɦɟɪ ɱɚɫɬɢɰ, ɦɤɦ, 
ɧɦ  

- ɥɚɡɟɪɧɚɹ ɞɢɮɪɚɤɰɢɹ;  
- ɷɥɟɤɬɪɨɧɧɚɹ ɦɢɤɪɨɫɤɨɩɢɹ  
- ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ 

ɫɬɪɭɤɬɭɪɚ ɢ ɫɜɨɣɫɬɜɚ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ  

3 
ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯ-
ɧɨɫɬɶ (ɞɢɫɩɟɪɫɧɨɫɬɶ) 

- ɦ2/ɤɝ, ɫɦ2/ɝ - ɚɞɫɨɪɛɰɢɨɧɧɵɟ ɦɟɬɨɞɵ;  
- ɦɟɬɨɞɵ ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɞɪ.  

4 
ɜɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚ-
ɬɟɥɶ 

- ɪɇ - ɢɧɞɢɤɚɬɨɪɧɵɣ ɦɟɬɨɞ;  
- ɢɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢ ɞɪ.  

5 
ɚɤɬɢɜɧɨɫɬɶ ɩɨɜɟɪɯ-
ɧɨɫɬɧɵɯ ɰɟɧɬɪɨɜ  

- ɫɢɥɚ ɛɪɟɧɫɬɟɞɨɜɫɤɢɯ, 
ɥɶɸɢɫɨɜɫɤɢɯ, ɨɫɧɨɜɧɵɯ 
ɰɟɧɬɪɨɜ, ɤȾɠ/ɦɨɥɶ  

- ɂɄ-ɫɩɟɤɬɪɨɫɤɨɩɢɹ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 
1 2 3 4 

6 
ɩɨɪɢɫɬɨɫɬɶ - ɨɛɴɟɦ ɩɨɪ, ɪɚɡɦɟɪ, %, 

ɦɤɦ, ɧɦ 

- ɩɨɪɨɦɟɬɪɢɹ  

7 

ɮɪɚɤɬɚɥɶɧɨɫɬɶ ɩɨ-
ɜɟɪɯɧɨɫɬɢ 

- ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪ-
ɧɨɫɬɶ, D  

- ɫɤɚɧɢɪɭɸɳɚɹ ɡɨɧɞɨɜɚɹ ɦɢɤɪɨ-
ɫɤɨɩɢɹ;  
- ɷɥɟɤɬɪɨɧɧɚɹ ɦɢɤɪɨɫɤɨɩɢɹ;  
- ɨɩɬɢɱɟɫɤɚɹ ɦɢɤɪɨɫɤɨɩɢɹ  

8 

ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ  

- ɤɨɥɢɱɟɫɬɜɨ ɚɞɫɨɪɛɢ-
ɪɨɜɚɧɧɨɝɨ ɜɟɳɟɫɬɜɚ, 
ɝ/ɫɦ2, ɦɝ/ɝ  

- ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ 

9 

ɚɤɬɢɜɧɨɫɬɶ - ɦɝ/ɝ;  
- Ⱦɠ/ɤɝ;  
- ɩɪɨɱɧɨɫɬɶ ɰɟɦɟɧɬɧɨɝɨ 
ɤɚɦɧɹ, Ɇɉɚ  

- ɤɢɧɟɬɢɤɚ ɩɨɝɥɨɳɟɧɢɹ CaO;  

- ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ;  
- ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚ-
ɧɢɹ  

 

Ɂɚɤɥɸɱɟɧɢɟ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɭɱɟɬɨɦ ɦɟɯɚɧɢɡɦɚ ɞɟɣɫɬɜɢɹ ɢ ɢɯ 

ɪɨɥɢ ɜ ɩɪɨɰɟɫɫɚɯ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ ɰɟɦɟɧɬɧɵɯ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɩɪɢɦɟ-

ɧɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɢɬ ɰɟɥɟ-

ɧɚɩɪɚɜɥɟɧɧɨ ɩɨɞɨɣɬɢ ɤ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɨɫɬɚɜɟ ɈɆȾ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɢ 

ɛɟɬɨɧɨɜ.  

 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

 

1. Ⱦɟɦɶɹɧɨɜɚ ȼ.ɋ. ȼɵɫɨɤɨɞɢɫɩɟɪɫɧɵɟ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɟ ɦɨɞɢɮɢɤɚ-

ɬɨɪɵ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ ɢ ɛɟɬɨɧɚ // ɂɡɜɟɫɬɢɹ ȼɍɁɨɜ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ. 2003. № 

3. ɋ. 73.  

2. Ʉɚɩɪɢɟɥɨɜ ɋ.ɋ., ɒɟɣɧɮɟɥɶɞ Ⱥ.ȼ., Ȼɚɬɪɚɤɨɜ ȼ.Ƚ. Ʉɨɦɩɥɟɤɫɧɵɣ ɦɨ-

ɞɢɮɢɤɚɬɨɪ ɛɟɬɨɧɚ ɦɚɪɤɢ ɆȻ – 01 // Ȼɟɬɨɧ ɢ ɠɟɥɟɡɨɛɟɬɨɧ. 1997. № η. ɋ. 38-41.  

3. Ȼɚɬɪɚɤɨɜ ȼ.Ƚ. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɛɟɬɨɧɵ. Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ. 2-ɟ 

ɢɡɞ. Ɇɨɫɤɜɚ: Ɍɟɯɧɨɩɪɨɟɤɬ, 1998. 768 ɫ.  

ζ. Ȼɚɠɟɧɨɜ ɘ.Ɇ., Ⱦɟɦɶɹɧɨɜɚ ȼ.ɋ., Ʉɚɥɚɲɧɢɤɨɜ ȼ.ɂ. Ɇɨɞɢɮɢɰɢɪɨɜɚɧ-

ɧɵɟ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɛɟɬɨɧɵ. Ɇ.: Ⱥɋȼ, 2006. 368 ɫ.  

η. ɒɚɬɨɜ Ⱥ.ɇ. Ɇɨɞɢɮɢɤɚɬɨɪɵ ɞɥɹ ɛɟɬɨɧɚ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ /    



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

51 

Ⱥ.ɇ. ɒɚɬɨɜ // Ȼɟɬɨɧ ɢ ɠɟɥɟɡɨɛɟɬɨɧ. 2013. № 1. ɋ. 7-9.  

6. ɒɟɣɧɮɟɥɶɞ Ⱥ.ȼ. Ɉɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɟ ɦɨɞɢɮɢɤɚɬɨɪɵ ɤɚɤ ɮɚɤɬɨɪ, 

ɩɨɜɵɲɚɸɳɢɣ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ / Ⱥ.ȼ. ɒɟɣɧ-

ɮɟɥɶɞ // Ȼɟɬɨɧ ɢ ɠɟɥɟɡɨɛɟɬɨɧ. 201ζ. № 3. ɋ. 16-21.  

7. Ʉɚɩɪɢɟɥɨɜ ɋ.ɋ. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɛɟɬɨɧɵ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ: ɪɟ-

ɚɥɶɧɨɫɬɶ ɢ ɩɟɪɫɩɟɤɬɢɜɚ / ɋ.ɋ. Ʉɚɩɪɢɟɥɨɜ, ȼ.Ƚ. Ȼɚɬɪɚɤɨɜ, Ⱥ.ȼ. ɒɟɣɧɮɟɥɶɞ // 

Ȼɟɬɨɧ ɢ ɠɟɥɟɡɨɛɟɬɨɧ. 1999. № 6. ɋ. 6-10.  

8. ɍɲɟɪɨɜ-Ɇɚɪɲɚɤ Ⱥ.ȼ. Ⱦɨɛɚɜɤɢ ɜ ɛɟɬɨɧ: ɩɪɨɝɪɟɫɫ ɢ ɩɪɨɛɥɟɦɵ /         

Ⱥ.ȼ. ɍɲɟɪɨɜ-Ɇɚɪɲɚɤ // ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. 2006. № 10. ɋ. 8-12. 

9. Artigues J.C. Impermeability and resistance to carbonation of concrete 

with microsilica and water-reducing agents / J.C. Artigues, J. Curado, E. Iglesias 

//Admixtures for Concrete. Improvement of Properties: Proceedings of the Interna-

tional Symposium held by RILEM. London: Chapman and Hall, 1990. P. 229-240.  

10. Artigues J.C. Study of the effectiveness of water-reducing additives on 

concrete with microsilica / J.C. Artigues, J. Curado, E. Iglesias //Admixtures for 

Concrete. Improvement of Properties: Proceedings of the International Symposium 

held by RILEM. London: Chapman and Hall, 1990. P. 156-167.  

11. Larbi J.A. The chemistry of the pole fluid of silica fume-blended cement 

systems / J.A. LКЫЛТ, J.M. BТУОЧ // CОЦ. КЧН CШЧМЫ. RОЬ. 1990. V20. № ζ.             

P. 506-516.  

12. Mather, ȼ Concrete-Vear 2000, Revisited in 1995 / B. Mather // Adam 

Neville Symposium on Concrete Technology. Las Vegas USA. 1995. P. 1-9. 

13. Collepardy M. The New Concrete. Published by Grafishe Tintoretto / M. 

Collepard. Italy, 2006. 421 p.  

14. Compatibility between superplasticizer admixtures and cements with 

mineral additions / O. Burgos-Montes [et al.] // Construction and Building Mate-

ЫТКХЬ. 2012. № 31. P. 300-309.  

15. Lazniewska-Piekarczyk Beata. The influence of selected new generation 

admixtures on the workability, air-voids parameters and frost-resistance of self-

compacting concrete / Lazniewska-Piekarczyk Beata // Construction and Building 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

52 

Materials. 2012. P. 310-319.  

16. Corinaldesi Valeria. Combined effect of expansive, shrinkage reducing 

and hidrophobic admixtures for durable self-compacting concrete / Corinaldesi 

Valeria // Construction and Building Materials. 2012. P. 758-764.  

17. Ma Baoguo. Rheological properties of self-compacting concrete paste 

containing chemical admixtures / Ma Baoguo, Wang Huixian. J. Wuhan Univ. 

σОМСЧШХ // MКЭОЫ. SМТ. EН. 2013. № 2. P. 291-297.  

18. Mardani-Aghabaglou Ali. Effect of different types of superplasticizer on 

fresh, rheological and strength properties of self-consolidating concrete / Mardani-

Aghabaglou Ali, Tuyan Murat, Yilmaz Gokhan, Arioz Omer, Ramyar Kambiz / 

Construction and Building Materials. 2013. P. 1020-1025.  

19. ɏɢɦɢɹ ɩɪɢɜɢɬɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ / ɉɨɞ ɪɟɞ. Ƚ.ȼ. Ʌɢ-

ɫɢɱɤɢɧɚ. Ɇ.: ɎɂɁɆȺɌɅɂɌ, 2003. η92 ɫ.  

20. ɉɟɪɰɟɜ ȼ.Ɍ., Ʌɟɞɟɧɟɜ Ⱥ.Ⱥ., Ɋɭɞɚɤɨɜ Ɉ.Ȼ. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɨɞ-

ɯɨɞɵ ɤ ɪɚɡɪɚɛɨɬɤɟ ɷɮɮɟɤɬɢɜɧɵɯ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ ɞɥɹ ɛɟɬɨɧɚ // 

Ʉɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɫɪɟɞɵ ɢ ɦɟɠɮɚɡɧɵɟ ɝɪɚɧɢɰɵ. Ɍɨɦ 20. № 3. ɋ. 432-442.  

 

Reference 

 

1. Dem'yanova V.S. Vysokodispersnye organomineral'nye modifikatory 

МОЦОЧЭЧШРШ ФКЦЧвК Т ЛОЭШЧК // IгЯОЬЭТвК VUГШЯ. SЭЫШТЭОХ'ЬЭЯШ. 2003. № 3. S. 73.  

2. Kaprielov S.S., SHejnfel'd A.V., Batrakov V.G. Kompleksnyj modifika-

tor betona marki MB – 01 // BОЭШЧ Т гСОХОгШЛОЭШЧ. 1997. № η. P. 38-41.  

3. Batrakov V.G. Modificirovannye betony. Teoriya i praktika. 2-e izd. 

Moskva: Tekhnoproekt, 1998. 768 p.  

4. Bazhenov Yu.M., Dem'yanova V.S., Kalashnikov V.I. Modificirovannye 

vysokokachestvennye betony. M.: ASV, 2006. 368 p.  

5. SHatov A.N. Modifikatory dlya betona otvetstvennogo naznacheniya /  

A.σ. SHКЭШЯ // BОЭШЧ Т гСОХОгШЛОЭШЧ. 2013. № 1. P. 7-9.  

6. SHejnfel'd A.V. Organomineral'nye modifikatory kak faktor, povy-



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

53 

shayushchij dolgovechnost' zhelezobetonnyh konstrukcij / A.V. SHejnfel'd // Be-

ЭШЧ Т гСОХОгШЛОЭШЧ. 201ζ. № 3. P. 16-21.  

7. Kaprielov S.S. Modificirovannye betony novogo pokoleniya: real'-nost' i 

perspektiva / S.S. Kaprielov, V.G. Batrakov, A.V. SHejnfel'd // Beton i zhelezobe-

ЭШЧ. 1999. № 6. P. 6-10.  

8. Usherov-Marshak A.V. Dobavki v beton: progress i problemy / A.V. 

Usherov-MКЫЬСКФ // SЭЫШТЭОХ'ЧвО ЦКЭОЫТКХв. 2006. № 10. P. 8-12.  

9. Artigues J.C. Impermeability and resistance to carbonation of concrete 

with microsilica and water-reducing agents / J.C. Artigues, J. Curado, E. Iglesias 

//Admixtures for Concrete. Improvement of Properties: Proceedings of the Interna-

tional Symposium held by RILEM. London: Chapman and Hall, 1990. P. 229-240.  

10. Artigues J.C. Study of the effectiveness of water-reducing additives on 

concrete with microsilica / J.C. Artigues, J. Curado, E. Iglesias // Admixtures for 

Concrete. Improvement of Properties: Proceedings of the International Symposium 

held by RILEM. London: Chapman and Hall, 1990. P. 156-167.  

11. Larbi J.A. The chemistry of the pole fluid of silica fume-blended cement 

ЬвЬЭОЦЬ / J.A. LКЫЛТ, J.M. BТУОЧ // CОЦ. КЧН CШЧМЫ. RОЬ. 1990. V20. № ζ.             

P. 506-516.  

12. Mather, ȼ Concrete-Vear 2000, Revisited in 1995 / B. Mather // Adam 

Neville Symposium on Concrete Technology. Las Vegas USA. 1995. P. 1-9. 

13. Collepardy M. The New Concrete. Published by Grafishe Tintoretto / M. 

Collepard. Italy, 2006. 421 p.  

14. Compatibility between superplasticizer admixtures and cements with 

mineral additions / O. Burgos-Montes [et al.] // Construction and Building Mate-

rials. 2012. № 31. P. 300-309. 

15. Lazniewska-Piekarczyk Beata. The influence of selected new generation 

admixtures on the workability, air-voids parameters and frost-resistance of self-

compacting concrete / Lazniewska-Piekarczyk Beata // Construction and Building 

Materials. 2012. P. 310-319.  

16. Corinaldesi Valeria. Combined effect of expansive, shrinkage reducing 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

54 

and hidrophobic admixtures for durable self-compacting concrete / Corinaldesi 

Valeria // Construction and Building Materials. 2012. P. 758-764.  

17. Ma Baoguo. Rheological properties of self-compacting concrete paste 

containing chemical admixtures / Ma Baoguo, Wang Huixian. J. Wuhan Univ. 

σОМСЧШХ // MКЭОЫ. SМТ. EН. 2013. № 2. P. 291-297.  

18. Mardani-Aghabaglou Ali. Effect of different types of superplasticizer on 

fresh, rheological and strength properties of self-consolidating concrete / Mardani-

Aghabaglou Ali, Tuyan Murat, Yilmaz Gokhan, Arioz Omer, Ramyar Kambiz / 

Construction and Building Materials. 2013. P. 1020-1025.  

19. Himiya privityh poverhnostnyh soedinenij / Pod red. G.V. Lisichkina. 

M.: FIZMATLIT, 2003. 592 p.  

20. Percev V.T., Ledenev A.A., Rudakov O.B. Fiziko-himicheskie podhody 

k razrabotke ehffektivnyh organomineral'nyh dobavok dlya betona // Kondensiro-

vannye sredy i mezhfaznye granicy. Tom 20. № 3. P. 432-442. 

 

 

ɉɟɪɰɟɜ ȼɢɤɬɨɪ Ɍɢɯɨɧɨɜɢɱ – ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ ɬɟɯɧɨɥɨɝɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ȼɨɪɨɧɟɠɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
ɏɚɥɢɥɛɟɤɨɜ əɫɢɧ Ɂɢɹɬɯɚɧɨɜɢɱ – ɚɫɩɢɪɚɧɬ ɤɚɮɟɞɪɵ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ȼɨɪɨɧɟɠɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
Ʌɟɞɟɧɟɜ Ⱥɧɞɪɟɣ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ – ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɫɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ ȼɨɟɧ-
ɧɨɝɨ ɭɱɟɛɧɨ-ɧɚɭɱɧɨɝɨ ɰɟɧɬɪɚ ȼɨɟɧɧɨ-ɜɨɡɞɭɲɧɵɯ ɫɢɥ «ȼɨɟɧɧɨ-ɜɨɡɞɭɲɧɚɹ ɚɤɚɞɟɦɢɹ ɢɦɟ-
ɧɢ ɩɪɨɮɟɫɫɨɪɚ ɇ.ȿ. ɀɭɤɨɜɫɤɨɝɨ ɢ ɘ.Ⱥ. Ƚɚɝɚɪɢɧɚ» (ɝ. ȼɨɪɨɧɟɠ)  

 

 

 

 

 

 

 

 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

55 

ɂɇɇɈȼȺɐɂɈɇɇɕȿ ɌȿɏɇɂɑȿɋɄɂȿ ɆȺɌȿɊɂȺɅɕ 

 

ɍȾɄ 620.18:620.17 

 

ɈȻɁɈɊ ɄɈɆɉɈɁɂɐɂɈɇɇɈȽɈ ɆȺɌȿɊɂȺɅȺ,  

ɎɈɊɆɈɃ ɄɈɌɈɊɈȽɈ ɆɈɀɇɈ ɍɉɊȺȼɅəɌɖ ɋ ɉɈɆɈɓɖɘ  

ɋȼȿɌȺ, ɇȺȽɊȿȼȺɇɂə ɂ ɆȺȽɇɂɌɇɈȽɈ ɉɈɅə 

 

Ⱥ.ɂ. Ɉɬɱɟɧɚɲɟɧɤɨ*, ȼ.ȼ. Ʉɨɪɧɟɟɜɚ 

 

ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,  

Ɋɨɫɫɢɣɫɤɚя Ɏɟɞɟɪɚɰɢя, 394006, ɝ. ȼɨɪɨɧɟɠ, ɭɥ. 20-ɥɟɬɢя Ɉɤɬяɛɪя, 84 

 

*Ⱥɞɪɟɫ ɞɥя ɩɟɪɟɩɢɫɤɢ: Ɉɬɱɟɧɚɲɟɧɤɨ Ⱥɥɟɤɫɚɧɞɪ ɂɜɚɧɨɜɢɱ, E-mail: alot.zte@gmail.com 

 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɫɜɟɬɨɦ ɢ ɜɟɳɟɫɬɜɨɦ ɢɡɭɱɟɧɨ ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɨ. ɋ ɩɨɦɨɳɶɸ 

ɨɩɬɢɤɨ-ɦɟɯɚɧɢɤɢ ɦɨɠɧɨ ɞɟɮɨɪɦɢɪɨɜɚɬɶ ɦɚɬɟɪɢɚɥ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ. 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɝɢɛɤɢɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɫɩɨ-

ɫɨɛɧɵ ɤ ɞɜɢɠɟɧɢɸ ɧɚ ɦɚɤɪɨɭɪɨɜɧɟ. ɗɬɢ ɤɨɦɩɨɡɢɬɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɜɢɞɟ ɩɥɟɧɤɢ, 

ɝɭɛɤɢ ɢ ɝɢɞɪɨɝɟɥɹ ɢ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɞɜɢɠɟɧɢɟ ɫɜɟɬɨɦ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɭɧɢɜɟɪ-

ɫɚɥɶɧɨɫɬɢ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɞɟɦɨɧɫɬɪɢɪɭɸɬɫɹ ɷɥɚɫɬɨɦɟɪɧɵɟ ɤɨɦɩɨɡɢɬɵ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ 

ɨɛɴɟɤɬɨɜ ɢ «ɞɜɢɝɚɬɟɥɢ», ɜɪɚɳɚɸɳɢɟɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɜɟɬɚ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɜɟɬɨɪɟɚɝɢɪɭɸɳɢɟ ɤɨɦɩɨɡɢɬɵ, 

ɭɩɪɚɜɥɟɧɢɟ ɮɨɪɦɨɣ ɦɚɬɟɪɢɚɥɚ, ɲɟɥɤɨɜɵɣ ɮɢɛɪɨɢɧ, ɩɨɥɢɞɢɦɟɬɢɥɫɢɥɨɤɫɚɧ, ɞɜɢɝɚɬɟɥɶ 
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The interaction between light and matter has long been studied. With the help of optical 

mechanics, you can deform the material, depending on the goals. The article presents flexible 

material composites that, when illuminated, are capable of macroscale motion. These compo-

sites can be used as films, sponges and hydrogels and can be activated by light. As examples of 

the versatility of this approach, elastomeric composites for moving objects and «engines» rotat-

ing under the influence of light are demonstrated. 
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fibroin, polydimethylsiloxane, Curie engine, photothermal demagnetization, chromium dioxide, 
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ȼɜɟɞɟɧɢɟ. Ⱥɤɬɭɚɬɨɪɵ – ɷɬɨ ɭɫɬɪɨɣɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɟɪɟɦɟɳɟ-

ɧɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. 

ɋɪɟɞɢ ɬɚɤɢɯ ɦɟɯɚɧɢɡɦɨɜ, ɫɩɨɫɨɛɧɵɯ ɜɵɡɵɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɞɟɮɨɪɦɚɰɢɸ, 

ɫɜɟɬ ɨɛɥɚɞɚɟɬ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: ɜɨɡɦɨɠɧɨɫɬɶ ɛɟɫɩɪɨɜɨɞɧɨ-

ɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɥɟɝɤɨɫɬɶ ɜ ɩɨɥɭɱɟɧɢɢ ɢ ɬɨɱɟɱɧɚɹ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ. Ɍɚɤɢɟ ɮɨ-

ɬɨɦɟɯɚɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɜɨɟɦ ɨɫɧɨɜɚɧɵ ɧɚ ɠɢɞɤɨɦ ɤɪɢ-

ɫɬɚɥɥɟ Д1-ζЖ, ɨɩɬɢɱɟɫɤɨɣ ɝɪɚɞɢɟɧɬɧɨɣ ɫɢɥɟ ДηЖ, ɩɨɥɢɦɟɪɚɯ ɩɚɦɹɬɢ ɮɨɪɦɵ Д6, 

7Ж ɢɥɢ ɧɟɷɤɜɢɜɚɥɟɧɬɧɨɦ ɪɚɫɲɢɪɟɧɢɢ ɝɪɚɞɢɟɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ Д8-10Ж. ɋɪɚɛɚ-

ɬɵɜɚɧɢɟ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɩɚɞɚɸɳɟɝɨ ɫɜɟɬɚ ɢɥɢ ɝɪɚɞɢɟɧɬɚ 

ɦɚɬɟɪɢɚɥɚ. ɋ ɩɨɦɨɳɶɸ ɛɨɥɶɲɢɧɫɬɜɚ ɨɩɬɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɦɨɠɧɨ 

ɜɵɩɨɥɧɹɬɶ ɩɪɨɫɬɵɟ ɞɜɢɠɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɢɡɝɢɛ Д3, 6, 10, 11Ж, ɫɤɪɭɱɢɜɚɧɢɟ Дζ, 

12Ж ɢɥɢ ɪɚɫɲɢɪɟɧɢɟ Д1, 13Ж, ɩɪɢ ɩɪɨɫɬɨɣ ɦɨɞɭɥɹɰɢɢ ɫɜɟɬɚ, ɢ ɞɨɫɬɢɠɟɧɢɟ 

ɞɜɢɠɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɫɝɢɛɚɧɢɟ Д1ζ, 1ηЖ, ɯɨɞɶɛɚ Д8, 16Ж, ɩɥɚɜɚɧɢɟ Д17, 18Ж ɢɥɢ 

ɪɚɡɦɚɯɢɜɚɧɢɟ Д2Ж, ɩɪɢ ɫɥɨɠɧɨɦ ɫɜɟɬɨɜɨɦ ɪɢɫɭɧɤɟ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬ-

ɪɭɤɰɢɢ. Ɉɞɧɚɤɨ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ, ɷɬɚ ɦɨɞɭɥɹɰɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟ-

ɧɚ, ɚ ɞɜɢɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɵ ɢɡ-ɡɚ ɫɩɟɰɢɮɢɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
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Ɏɟɪɪɨɦɚɝɧɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɦɚɝ-

ɧɢɬɧɵɯ ɩɪɢɜɨɞɨɜ Д19, 20Ж, ɫɬɚɧɨɜɹɬɫɹ ɩɚɪɚɦɚɝɧɢɬɧɵɦɢ, ɤɨɝɞɚ ɩɪɟɜɵɲɚɟɬɫɹ 

ɢɯ ɬɟɦɩɟɪɚɬɭɪɚ Ʉɸɪɢ, ɢ ɬɟɪɹɸɬ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ. Ɉɞɧɚɤɨ ɛɨɥɶɲɢɧɫɬɜɨ ɦɚ-

ɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɦɚɝɧɢɬɧɵɯ ɩɪɢɜɨɞɚɯ, ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭ-

ɪɭ Ʉɸɪɢ: 8η7 Ʉ ɞɥɹ ɦɚɝɧɟɬɢɬɚ FО3O4 [21], 1043 Ʉ ɞɥɹ ɠɟɥɟɡɚ, 139ζ Ʉ ɞɥɹ ɤɨ-

ɛɚɥɶɬɚ ɢ 631 Ʉ ɞɥɹ ɧɢɤɟɥɹ Д22Ж, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɢɯ 

ɦɚɝɧɢɬɧɵɯ ɫɜɨɣɫɬɜ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ɍɟɪɦɨɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɮɟɪ-

ɪɢɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɢɜɨɞɨɜ Д23, 2ζЖ ɢ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɦɢɤɪɨɪɨ-

ɛɨɬɨɜ Д2ηЖ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤ ɦɟɧɹɸɬɫɹ ɢɯ ɦɚɝɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɇɚɩɪɢɦɟɪ, ɫɩɥɚɜɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɜ ɨɫɧɨɜɧɨɦ ɢɡ 

ɠɟɥɟɡɚ ɢ ɧɢɤɟɥɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɦɟɬɶ ɬɟɦɩɟɪɚɬɭɪɭ Ʉɸɪɢ ɞɨ 310 K, ɞɨɫɬɚ-

ɬɨɱɧɨ ɯɪɭɩɤɢɟ ɢ ɨɛɴɟɦɧɵɟ, ɢ ɧɟ ɨɛɥɚɞɚɸɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɝɢɛɤɨɫɬɶɸ. Ⱦɢɨɤ-

ɫɢɞ ɯɪɨɦɚ (CrO2) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɟɪɪɨɦɚɝɧɟɬɢɤ, ɤɨɬɨɪɵɣ ɲɢɪɨɤɨ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɭɫɬɪɨɣɫɬɜ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ Д26Ж. ɑɢɫɬɵɣ ɢ ɧɟɦɨ-

ɞɢɮɢɰɢɪɨɜɚɧɧɵɣ CЫτ2 ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɧɢɡɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ Ʉɸɪɢ 

391 Ʉ Д27Ж, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɢɬɶɫɹ ɛɨɥɶɲɢɯ ɢɡɦɟɧɟɧɢɣ ɜ ɧɚɦɚɝɧɢ-

ɱɟɧɧɨɫɬɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɝɪɚɧɢ-

ɱɟɧɧɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɜɜɟɞɟɧɢɹ ɫɜɟɬɨɱɭɜɫɬɜɢɬɟɥɶ-

ɧɵɯ ɦɚɝɧɢɬɧɵɯ ɤɨɦɩɨɡɢɬɨɜ CЫτ2 ɜ ɧɟɫɤɨɥɶɤɢɯ ɝɢɛɤɢɯ, ɷɥɚɫɬɨɦɟɪɧɵɯ, ɦɟɯɚ-

ɧɢɱɟɫɤɢ ɩɪɨɱɧɵɯ ɢ ɞɨɥɝɨɜɟɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ. 

Ɉɩɬɢɱɟɫɤɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɟ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɧɨɠɟɫɬ-

ɜɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ, ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɮɨɪɦɵ ɢ ɞɟɮɨɪɦɚɰɢɢ ɜ ɨɬɜɟɬ ɧɚ ɫɜɟɬɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. ɂɡ-ɡɚ ɫɜɨɟɣ ɩɨɥɢ-

ɦɨɪɮɧɨɣ ɩɪɢɪɨɞɵ, ɛɢɨɩɨɥɢɦɟɪɵ ɢ ɷɥɚɫɬɨɦɟɪɵ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣɝɢɛɤɨɫɬɶɸ, 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɦɚɝɧɢɬɧɨ-ɢɧɟɪɬɧɵɯ ɦɚɬɪɢɰ ɞɥɹ 

ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ ɥɟɝɢɪɭɸɳɢɯ ɩɪɢɦɟɫɟɣ. Ƚɢɛɤɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɮɨɪɦɵ ɦɚɬɟɪɢɚɥɚ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɯɨɪɨɲɭɸ ɜɨɫɩɪɨɢɡɜɨɞɢ-

ɦɨɫɬɶ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɬɢɤɨ-
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ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɦɩɨɡɢɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɟɥɤɨɜɵɣ ɮɢɛɪɨɢɧ (ɒɎ) ɢ ɩɨɥɢ-

ɞɢɦɟɬɢɥɫɢɥɨɤɫɚɧ (ɉȾɆɋ). ɒɎ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɛɢɨɫɨ-

ɜɦɟɫɬɢɦɵɣ, ɩɨɥɢɦɨɪɮɧɵɣ ɢ ɛɢɨɪɚɡɥɚɝɚɟɦɵɣɩɨɥɢɦɟɪ Д28Ж ɫ ɯɨɪɨɲɢɦɢ ɨɩɬɢ-

ɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ Д29-31Ж, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɜ ɛɢɨɦɟɞɢɰɢɧɟ 

Д32, 33Ж, ɚ ɉȾɆɋ – ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɦɢɤɪɨɦɟɯɚɧɢɤɟ, ɩɪɨɬɨɬɢɩɢɪɨɜɚ-

ɧɢɢ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɯɢɦɢɢ, ɩɪɨɡɪɚɱɧɵɣ ɷɥɚɫɬɨɦɟɪ Д3ζ-36Ж. Ʉɨɦɩɨɡɢɬɵ ɢɡɝɨ-

ɬɚɜɥɢɜɚɸɬɫɹ ɩɭɬɟɦ ɩɪɹɦɨɝɨ ɜɤɥɸɱɟɧɢɹ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɪɨɲɤɚ CrO2 ɜ 

ɩɪɟɤɭɪɫɨɪɵ ɛɢɨɩɨɥɢɦɟɪɧɵɯ ɢ ɷɥɚɫɬɨɦɟɪɧɵɯ ɦɚɬɪɢɰ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɦɚ-

ɬɟɪɢɚɥɚ. Ɏɟɪɪɨɦɚɝɧɢɬɧɵɣ ɩɨɪɨɲɨɤ ɢɦɟɟɬ ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɱɚɫɬɢɰ, ɩɨɪɹɞɤɚ 

10 ɦɤɦ, ɨɧ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɛɢɫɭɥɶɮɢɬɨɦ ɧɚɬɪɢɹ ɞɥɹ ɩɨɥɭɱɟ-

ɧɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɛɚɪɶɟɪɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ Д37Ж. 

Ɉɛɪɚɛɨɬɤɚ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ɫ ɜɨɞɨɣ ɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, ɩɨɡɜɨɥɹɹ ɫɦɟɲɢɜɚɬɶ ɩɨɪɨɲɨɤ CЫτ2 ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɒɎ 

ɢɥɢ ɉȾɆɋ ɛɟɡ ɜɜɟɞɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ. Ɋɚɡɥɢɱɧɵɟ 

ɮɨɪɦɵ ɒɎ ɢ ɷɥɚɫɬɨɦɟɪɨɜ ɩɨɫɥɟ ɷɬɨɝɨ ɫɬɚɧɭɬ ɨɛɥɚɞɚɬɶ ɦɚɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬ-

ɜɚɦɢ. Ɇɚɫɫɨɜɨɟ ɨɬɧɨɲɟɧɢɟ CЫτ2 ɤ ɒɎ ɢɥɢ ɉȾɆɋ ɛɭɞɟɬ ɨɛɨɡɧɚɱɚɬɶɫɹ ɩɪɨ-

ɰɟɧɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɚɝɧɢɬɧɚɹ ɒɎ-ɩɥɟɧɤɚ ɹɜɥɹɟɬɫɹ ɝɢɛɤɨɣ ɢ ɧɟɩɪɨ-

ɡɪɚɱɧɨɣ ɢ ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ CЫτ2 ɜ ɦɚɬɪɢɰɭ ɒɎ ɜɵɡɵɜɚɟɬ ɮɢɡɢɱɟɫɤɨɟ ɫɲɢɜɚ-

ɧɢɟ ɛɟɥɤɚ, ɞɟɥɚɹ ɩɥɟɧɤɭ ɧɟɪɚɫɬɜɨɪɢɦɨɣ ɜ ɜɨɞɟ. 

ɑɚɫɬɢɰɵ CЫτ2 ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɵ ɜ ɩɥɨɫɤɨɫɬɢ, ɧɨ ɝɪɚɞɢɟɧɬɧɚɹ 

ɫɬɪɭɤɬɭɪɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɧɟ ɩɥɨɫɤɨɫɬɢ. Ƚɪɚɞɢɟɧɬ CЫτ2 ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ 

ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɹɯ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɟɧɨɤ. Ɇɚɝɧɢɬɧɵɟ 

ɉȾɆɋ ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɨ ɫɮɨɪɦɢɪɨɜɚɧɵ ɜ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɵ ɢ ɜ ɪɚɡɥɢɱɧɵɟ 

ɭɡɨɪɵ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɨɪɦɵ ɥɟɝɤɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨ-

ɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɢɦɨɪɮɢɡɦɚ ɒɎ ɞɥɹ ɩɪɨɢɡɜɨɞ-

ɫɬɜɚ ɦɚɝɧɢɬɧɵɯ ɝɭɛɨɤ, ɦɨɧɨɥɢɬɨɜ ɢ ɝɢɞɪɨɝɟɥɟɣ. ɗɬɢ ɤɨɦɩɨɡɢɬɵ ɞɟɦɨɧɫɬɪɢ-

ɪɭɸɬ ɫɢɥɶɧɵɟ ɦɚɝɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɦɨɝɭɬ ɩɪɨɫɬɨ ɭɩɪɚɜɥɹɬɶɫɹ ɩɨɫɬɨɹɧɧɵɦ 

ɦɚɝɧɢɬɨɦ. 

ɉɨɥɭɱɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɹɜɥɹɸɬɫɹ ɫɜɟɬɨɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɢ ɩɪɢɜɨɞɹɬɫɹ 
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ɜ ɞɜɢɠɟɧɢɟ ɩɨ ɩɪɨɫɬɨɦɭ ɦɟɯɚɧɢɡɦɭ, ɩɨɤɚɡɚɧɧɨɦɭ ɧɚ ɪɢɫ. 1. 

 

 

 

Ɋɢɫ. 1. ɋɯɟɦɚ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɜɢɠɟɧɢɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɭɬɟɦ  
ɮɨɬɨɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɹ 

 

Ʉɨɦɩɨɡɢɬɧɵɣ ɦɚɬɟɪɢɚɥ ɧɚ ɨɫɧɨɜɟ CЫτ2 ɩɨɦɟɳɚɟɬɫɹ ɜ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, 

ɫɨɡɞɚɜɚɟɦɨɟ ɥɢɛɨ ɩɨɫɬɨɹɧɧɵɦ ɦɚɝɧɢɬɨɦ, ɥɢɛɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɦ. Ⱥɦɩɥɢɬɭɞɚ 

ɩɨɥɹ ɩɪɟɜɵɲɚɟɬ ɤɨɷɪɰɢɬɢɜɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɝɧɢɬɧɚɹ ɫɢɥɚ 

ɩɪɢɬɹɝɢɜɚɟɬ ɟɝɨ. Ɉɧ ɫɝɢɛɚɟɬɫɹ ɤ ɦɚɝɧɢɬɭ ɢ ɞɨɫɬɢɝɚɟɬ ɫɨɫɬɨɹɧɢɹ ɪɚɜɧɨɜɟɫɢɹ, 

ɤɨɝɞɚ ɦɚɝɧɢɬɧɚɹ ɫɢɥɚ ɢ ɫɢɥɚ ɭɩɪɭɝɨɫɬɢ ɫɛɚɥɚɧɫɢɪɨɜɚɧɵ. Ʉɨɝɞɚ ɦɚɝɧɢɬɧɵɣ 

ɤɨɦɩɨɡɢɬ, ɨɫɜɟɳɟɧ ɫɜɟɬɨɦ, ɧɚɩɪɢɦɟɪ, ɥɚɡɟɪɨɦ ɢɥɢ ɫɨɥɧɟɱɧɵɦ ɫɜɟɬɨɦ, ɮɨɬɨɧ-

ɧɚɹ ɷɧɟɪɝɢɹ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɬɟɪɢɚɥɚ. ɂɡ-ɡɚ ɮɟɪɪɨɦɚɝɧɢɬɧɨɣ ɩɪɢɪɨɞɵ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦ-

ɩɟɪɚɬɭɪɵ Ɍ ɟɝɨ ɥɨɤɚɥɶɧɚɹ ɦɚɝɧɢɬɧɚɹ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ  ɭɦɟɧɶɲɚɟɬɫɹ. 

ɉɪɢɥɨɠɟɧɧɚɹ ɤ ɨɛɪɚɡɰɭ ɦɚɝɧɢɬɧɚɹ ɫɢɥɚ ɩɪɢɬɹɠɟɧɢɹ: 

 

F=(m∙∇)B,      (1) 

 

ɫ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶɸ: 

m=(/0)B.      (2) 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

60 

ɉɨɤɚ ɩɪɨɮɢɥɶ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ, ɫɢɥɚ F ɢ ɦɚɝ-

ɧɢɬɧɚɹ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ χ ɭɦɟɧɶɲɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɋɨɝɥɚɫɧɨ ɬɟɨɪɢɢ ɛɚɥɨɤ ɗɣɥɟɪɚ-Ȼɟɪɧɭɥɥɢ Д38Ж, ɦɟɧɶɲɚɹ ɦɚɝɧɢɬɧɚɹ ɫɢɥɚ ɩɪɢ-

ɜɨɞɢɬ ɤ ɦɟɧɶɲɟɦɭ ɢɡɝɢɛɭ ɛɚɥɤɢ. Ʉɨɝɞɚ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ ɭɞɚɥɹɟɬɫɹ, ɬɟɦɩɟɪɚ-

ɬɭɪɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɭɪɚɜɧɨɜɟɲɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭ-

ɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ, ɢ ɬɟɦ ɫɚ-

ɦɵɦ ɢɡɦɟɧɹɟɬɫɹ ɨɬɤɥɨɧɟɧɢɟ. 

ȼɪɟɦɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɚɤɰɢɢ ɡɚɜɢɫɹɬ ɨɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɨɬɨɬɟɪ-

ɦɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɵɡɜɚɧɧɨɟ ɫɜɟ-

ɬɨɦ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬ ɨɬɤɥɨɧɟɧɢɟ ɢ ɜɪɟɦɟɧɧɭɸ ɲɤɚɥɭ ɩɨɬɟɪɶ 

ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ. ɗɮɮɟɤɬ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɩɭɬɟɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɚɝɧɢɬɧɵɯ 

ɒɎ-ɩɥɟɧɨɤ (8 ɦɦ × 2 ɦɦ) ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɰɟɧɬɚɦɢ ɡɚɝɪɭɡɤɢ CЫτ2 ɢ ɨɰɟɧɤɢ 

ɪɟɚɤɰɢɢ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɥɚɡɟɪɧɨɝɨ ɥɭɱɚ ɧɟɩɪɟɪɵɜɧɨɣ ɜɨɥɧɵ 

ɞɢɚɦɟɬɪɨɦ 2 ɫɦ (λ = η32 ɧɦ). Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɬɚ ɧɚ ɩɭɬɢ 

ɥɭɱɚ ɢɦɟɟɬ Ƚɚɭɫɫɨɜ ɩɪɨɮɢɥɶ, ɚ ɨɛɪɚɡɟɰ ɪɚɫɩɨɥɨɠɟɧ ɜ ɰɟɧɬɪɟ ɥɭɱɚ. ɉɨɥɧɚɹ 

ɦɨɳɧɨɫɬɶ ɫɜɟɬɚ, ɩɚɞɚɸɳɟɝɨ ɧɚ ɨɛɪɚɡɟɰ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɭɬɟɦ ɢɧɬɟɝɪɢɪɨɜɚ-

ɧɢɹ ɝɚɭɫɫɨɜɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɫɬɚ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ ɢ ɟɝɨ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɪɹɟɬɫɹ 

ɂɄ-ɤɚɦɟɪɨɣ ɜ ɬɟɱɟɧɢɟ 1-ɦɢɧɭɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨɫɥɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɟɦɩɟɪɚɬɭ-

ɪɵ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɦɨɳɧɨɫɬɢ 

ɩɚɞɚɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ (ɪɢɫ. 2). ɇɚ ɪɚɡɥɢɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ CЫτ2 ɦɚɤɫɢɦɚɥɶ-

ɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ: ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚ-

ɬɭɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ CЫτ2 ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 12 K ɞɪɭɝ 

ɨɬ ɞɪɭɝɚ (ɪɢɫ. 2). ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɜɵɫɨɤɢɦ ɩɨɝɥɨɳɟɧɢɟɦ ɫɜɟɬɚ ɩɪɢ ɥɸɛɵɯ 

ɤɨɧɰɟɧɬɪɚɰɢɹɯ CЫτ2. ȼɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɪɟɥɚɤɫɚɰɢɢ Ĳ ɢɡɦɟɪɹɟɬɫɹ ɩɭɬɟɦ ɩɨ-

ɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɜɟɬɚ (ɜɤɥɸɱɟɧɢɹ / ɜɵɤɥɸɱɟɧɢɹ ɥɚɡɟɪɚ) ɢ ɨɰɟ-

ɧɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɦ 

ɨɯɥɚɠɞɟɧɢɹ ɇɶɸɬɨɧɚ Д39Ж: 

 

ɧɚɝɪɟɜɚɧɢɟ: T = Tɦɚɤɫɢɦɚɥɶɧɚя – (Tɦɚɤɫɢɦɚɥɶɧɚя –Tɤɨɦɧɚɬɵ)∙e-(t/τ)
,   (3) 
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ɨɯɥɚɠɞɟɧɢɟ: T= Tɤɨɦɧɚɬɵ – (Tɤɨɦɧɚɬɵ –Tɦɚɤɫɢɦɚɥɶɧɚя)∙e-(t/τ)
 ,   (4) 

 

ɝɞɟ Tɦɚɤɫɢɦɚɥɶɧɚɹ ɢ Tɤɨɦɧɚɬɵ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚɧɢɹ ɢ ɬɟɦɩɟɪɚ-

ɬɭɪɚ ɤɨɦɧɚɬɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɪɟɦɹ ɬɟɩɥɨɜɨɣ ɪɟɥɚɤɫɚɰɢɢ Ĳ ɞɥɹ ɬɨɧɤɨɣ 

50 %-ɧɨɣ ɦɚɝɧɢɬɧɨɣ ɒɎ-ɩɥɟɧɤɢ ɬɨɥɳɢɧɨɣ 2ζ ɦɤɦ ɫɨɫɬɚɜɥɹɟɬ 0,66 ± 0,0ζ ɫ 

ɩɪɢ ɨɫɜɟɳɟɧɢɢɦɨɳɧɨɫɬɶɸ 190 ɦȼɬ. Ⱦɥɹ ɦɚɝɧɢɬɧɨɣ ɉȾɆɋ ɬɨɥɳɢɧɨɣ 

110 ɦɤɦ ɫ ɬɚɤɨɣ ɠɟ ɦɨɳɧɨɫɬɶɸ ɨɫɜɟɳɟɧɢɹ ɡɧɚɱɟɧɢɟ Ĳ ɫɨɫɬɚɜɥɹɟɬ 1,92 ± 

0,04 ɫ. Ĳ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɰɟɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ Д9Ж: 
 

τ = 
ℎܾܥ� ,       (5) 

 

ɝɞɟ ρ - ɩɥɨɬɧɨɫɬɶ ɜɵɛɨɪɤɢ, C - ɬɟɩɥɨɟɦɤɨɫɬɶ, b - ɬɨɥɳɢɧɚ ɨɛɪɚɡɰɚ, h - ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɤɨɧɜɟɤɰɢɢ. ɂɫɯɨɞɹ ɢɡ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹC ɫɥɟɞɭɟɬ, 

ɱɬɨ ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ Ĳ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹ-

ɦɢ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ CrO2 ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɧɚɝɪɟɜɚ. ɗɮ-

ɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɮɨɬɨɧɧɨɣ ɷɧɟɪɝɢɢ ɜ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɩɪɟɜɵ-

ɲɚɟɬ ηη % ɞɥɹ ɜɫɟɯ ɩɪɨɰɟɧɬɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɝɪɭɡɤɢ ɦɚɝɧɢɬɧɨɝɨ ɒɎ-

ɤɨɦɩɨɡɢɬɚ ɢ η0 %-ɧɨɣ ɦɚɝɧɢɬɧɨɣ ɉȾɆɋ.  
 

 
 

Ɋɢɫ. 2. ɋɪɟɞɧɟɟ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɝɧɢɬɧɵɯ ɩɥɟɧɨɤ 

ɒɎ-ɩɥɟɧɤɢ (2 ɦɦ × 8 ɦɦ) ɫ ɪɚɡɧɵɦ ɩɪɨɰɟɧɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ (2η, η0, 7η ɢ 100%) ɢ η0 % 

ɦɚɝɧɢɬɧɨɣ ɉȾɆɋ-ɩɨɥɨɫɤɢ ɩɪɢ ɪɚɡɧɵɯ ɦɨɳɧɨɫɬɹɯ ɥɚɡɟɪɚ. ȼɫɬɚɜɤɚ: ɝɪɚɮɢɤ ɩɨɤɚɡɵɜɚɟɬ 
ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɧɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɝɪɭɡɤɢ ɦɚɝɧɢɬɧɨɣ  

ɒɎ-ɩɥɟɧɤɢ ɩɪɢ ɦɨɳɧɨɫɬɢ ɥɚɡɟɪɚ 1ζη ɦȼɬ 
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ȼɨɡɞɟɣɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɟ ɦɚɝɧɢɬɧɵɟ ɤɨɦɩɨɡɢ-

ɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɢɥɢ ɜɵɡɵɜɚɟɬ ɟɝɨ 

ɩɨɬɟɪɸ ɜɟɫɚ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ ɨɛɪɚɡ-

ɰɨɜ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɱɚɥɚ ɪɚɡɪɭɲɟɧɢɹ: ηη0 ɢ 631 Ʉ ɞɥɹ 

50 % ɦɚɝɧɢɬɧɵɯ ɒɎ ɢ η0 % ɦɚɝɧɢɬɧɵɯ ɉȾɆɋ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚ ɦɚɝɧɢɬ-

ɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ CЫτ2. Ɇɚɝɧɢɬɧɵɟ ɩɟɬɥɢ ɝɢɫɬɟɪɟɡɢɫɚ, ɢɡɦɟɪɹɜɲɢɟɫɹ 

ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɩɨɪɨɲɤɚ CЫτ2 ɩɪɢ 300 ɢ 3η0  K, ɞɟɦɨɧɫɬ-

ɪɢɪɭɸɬ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɧɚɫɵɳɟɧɧɨɣ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ ζ3,2 ɢ 3η ɷɥɟɤɬɪɨ-

ɦɚɝɧɢɬɧɵɯ ɟɞɢɧɢɰ/ɝɪɚɦɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɥɭɱɟɧɧɵɣ ɧɟɨɛɪɚɛɨɬɚɧɧɵɣ 

CrO2 ɢɦɟɟɬ ɧɚɫɵɳɟɧɧɭɸ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ 80,8 ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɟɞɢ-

ɧɢɰ/ɝɪɚɦɦ, ɷɬɨ ɩɨɤɚɡɵɜɚɟɬ ɤɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɧɟɨɛɯɨɞɢɦɨɣ 

ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɚ, ɢ ɢɡɦɟɧɟɧɢɟɦ ɢɫɯɨɞɧɵɯ ɦɚɝɧɢɬɧɵɯ ɨɬɤɥɢɤɨɜ. ɂɡ-

ɦɟɪɟɧɧɚɹ ɨɫɬɚɬɨɱɧɚɹ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ Mr ɢ ɤɨɷɪɰɢɬɢɜɧɨɫɬɶ Hc ɫɨɫɬɚɜɥɹɸɬ 

1η ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɟɞɢɧɢɰ/ɝɪɚɦɦ ɢ η10 ɗɪɫɬɟɞ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟ-

ɧɢɹɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɥɢɬɟɪɚɬɭɪɟ Д2ζ, ζ0Ж.Ɍɟɦɩɟɪɚɬɭɪɚ Ʉɸɪɢ TC ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɚɤ ɬɨɱɤɚ, ɝɞɟ ɩɟɪɜɚɹ ɩɪɨɢɡɜɨɞɧɚɹ НM/НT ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɭɸ ɜɟɥɢɱɢɧɭ Дζ1Ж, 

ɢ ɪɚɜɧɹɟɬɫɹ 39η K. Ɋɚɫɯɨɠɞɟɧɢɟ ɩɨ ɬɚɛɥɢɱɧɵɦ ɡɧɚɱɟɧɢɹɦ ɨɛɴɹɫɧɹɟɬɫɹ ɡɚ-

ɳɢɬɧɵɦ ɫɥɨɟɦ, ɤɨɬɨɪɵɣ ɭɜɟɥɢɱɢɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ Ʉɸɪɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɱɢɫɬɵɦ ɧɟɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ CЫτ2 [42]. 

ɂɡ ɨɩɢɫɚɧɧɨɝɨ ɪɚɧɟɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɪɚɞɢɟɧɬɚ CЫτ2 ɫɥɟɞɭɟɬ ɧɟɷɤɜɢɜɚ-

ɥɟɧɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɞɜɭɯ ɫɬɨɪɨɧ ɦɚɝɧɢɬɧɨɝɨ ɤɨɦɩɨɡɢɬɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɬɟ-

ɩɥɚ, ɜɥɚɠɧɨɫɬɢ ɢ ɫɜɟɬɚ. Ɉɬɤɥɨɧɟɧɢɟ ɦɚɬɟɪɢɚɥɚ D ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɦɟɳɟɧɢɟ 

ɤɨɧɰɚ ɦɚɬɟɪɢɚɥɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɜɟɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɩɨɥɨɠɟ-

ɧɢɟɦ ɛɟɡ ɜɨɡɞɟɣɫɬɜɢɹ ɫɜɟɬɚ. Ɂɧɚɤ ɫɦɟɳɟɧɢɹ D ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɤɨɝɞɚ ɨɬɤɥɨ-

ɧɹɟɬɫɹ ɫɬɨɪɨɧɚ, ɨɛɪɚɳɟɧɧɚɹ ɤ ɩɚɞɚɸɳɟɦɭ ɫɜɟɬɭ, ɢ ɩɨɥɨɠɢɬɟɥɶɧɚɹ, ɤɨɝɞɚ ɨɬ-

ɤɥɨɧɹɟɬɫɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɚɹ ɫɬɨɪɨɧɚ ɪɚɫɲɢɪɹɟɬɫɹ. 

Ɂɧɚɱɟɧɢɹ ɢɡɦɟɪɟɧɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ D ɨɬ ɜɪɟɦɟɧɢ ɞɥɹ ɪɚɡɧɵɯ ɢɧɬɟɧɫɢɜ-

ɧɨɫɬɟɣ ɥɚɡɟɪɨɜ, ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 3. Ʉɨɝɞɚ ɦɚɬɟɪɢɚɥ ɞɟɮɨɪɦɢɪɭɟɬɫɹ ɩɨɫɪɟɞ-

ɫɬɜɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ, ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɫɨɫɬɚɜɥɹɟɬ 30 ɦɌɥ ɧɚ ɤɨɧɰɟ ɦɚɬɟɪɢɚ-
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ɥɚ. ɉɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɦɨɳɧɨɫɬɢ ɥɚɡɟɪɚ, ɫɤɨɪɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɲɟ ɢ, ɫɨ-

ɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɛɨɥɶɲɟ. ɉɪɢ ɜɵɫɨɤɢɯ ɦɨɳɧɨɫɬɹɯ ɥɚ-

ɡɟɪɚ ɦɚɬɟɪɢɚɥ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɫɜɨɟɝɨ ɢɫɯɨɞɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɫɥɟ 

ɜɵɤɥɸɱɟɧɢɹ ɥɚɡɟɪɚ. ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɧɚɝɪɟɜɟ ɢ ɨɯɥɚɠɞɟɧɢɢ ɦɚɬɟɪɢɚɥ ɜɫɟɝɞɚ 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɩɨɥɨɠɟɧɢɟ (ɜ ɩɪɟɞɟɥɚɯ 100 ɦɤɦ). ɗɬɨ ɦɨɠɧɨ 

ɨɛɴɹɫɧɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɟɪɟɞ ɤɚɠɞɵɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɦɚɬɟɪɢɚɥ ɧɚ-

ɦɚɝɧɢɱɢɜɚɟɬɫɹ ɜɧɟɲɧɢɦ ɩɨɥɟɦ з ζ00 ɦɌɥ, ɱɬɨɛɵ ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɦɚɝɧɢɬ-

ɧɭɸ ɫɢɥɭ ɦɟɠɞɭ ɦɚɬɟɪɢɚɥɨɦ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɦ. Ɇɚɝɧɢɬɧɨɟ ɩɨɥɟ ɨɬ ɷɥɟɤ-

ɬɪɨɦɚɝɧɢɬɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɤɨɷɪɰɢɬɢɜɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɨɫɜɟɳɟɧɢɢ ɥɚɡɟ-

ɪɨɦ ɤɨɷɪɰɢɬɢɜɧɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɦɟɧɶ-

ɲɚɹ ɱɢɫɬɨɟ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ, ɩɨɫɤɨɥɶɤɭ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɨɫɥɚɛɟɜɚ-

ɟɬ, ɬɚɤ ɤɚɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ. 

 

 

 

Ɋɢɫ. 3. Ɉɬɤɥɨɧɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɥɚɡɟɪɚ 
ɧɚ ɫɬɨɪɨɧɟ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ CrO2 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɧɚɹ ɫɢɥɚ ɩɪɢɬɹɠɟɧɢɹ ɦɟɠɞɭ ɦɚɬɟɪɢɚɥɨɦ ɢ ɷɥɟɤ-

ɬɪɨɦɚɝɧɢɬɨɦ ɩɨɫɥɟ ɧɚɝɪɟɜɚ ɩɪɢɧɢɦɚɟɬ ɢɫɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
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ɦɟɧɶɲɟɦɭ ɨɬɤɥɨɧɟɧɢɸ ɦɚɬɟɪɢɚɥɚ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɫɜɟɬɚ. ɉɭɬɟɦ ɧɚɩɪɚɜɥɟ-

ɧɢɹ ɫɜɟɬɚ ɧɚ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ ɤɨɦɩɨɡɢɬɚ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɵ ɡɧɚɱɢɬɟɥɶɧɨ 

ɪɚɡɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɞɥɹ ɬɨɣ ɠɟ ɦɨɳɧɨɫɬɢ ɩɚɞɚɸɳɟɝɨ ɫɜɟɬɚ. ɉɪɢ ɨɫɜɟɳɟɧɢɢ 

ɫɬɨɪɨɧɵ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ CrO2 ɫ ɦɨɳɧɨɫɬɶɸ 160 ɦȼɬ, ɩɨɫɥɟ 

ɞɨɫɬɢɠɟɧɢɹ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ (D = ζ,ζ6 ɦɦ), ɫɦɟɳɟɧɢɟ ɩɪɨɞɨɥ-

ɠɚɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɞɨ η,38 ± 0,11 ɦɦ ɢɡ-ɡɚ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. ɗɥɚɫɬɨ-

ɦɟɪɧɵɣ ɤɨɦɩɨɡɢɬ ɬɚɤɠɟ ɨɰɟɧɢɜɚɥɫɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 300 ɪɚɡ ɜɤɥɸɱɢ-

ɥɢ/ɜɵɤɥɸɱɢɥɢ ɥɚɡɟɪ ɫ ɩɟɪɢɨɞɨɦ η ɫ/η ɫ, ɬɟɦ ɫɚɦɵɦ ɭɩɪɚɜɥɹɹ ɦɚɬɟɪɢɚɥɨɦ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɟ ɭɯɭɞɲɚɥɚɫɶ – ɷɬɨɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɬɤɥɨɧɟɧɢɟ ɫɨɜɟɪɲɚ-

ɥɨɫɶ ɜ ɨɛɥɚɫɬɢ ɭɩɪɭɝɨɣ ɞɟɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ, ɱɬɨɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ ɩɨɥɧɨ-

ɫɬɶɸ ɜɨɫɫɬɚɧɚɜɥɢɜɚɥɚɫɶ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɗɬɢ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɨ ɫɜɟ-

ɬɨɦ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɥɨɠɧɨɝɨ ɪɚɡɧɨɦɚɫɲɬɚɛɧɨɝɨ 

ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɜɢɠɟɧɢɟ ɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵɜ ɪɟɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ ɩɨ-

ɜɟɪɯɧɨɫɬɹɯ, ɥɨɤɨɦɨɰɢɢ (ɩɟɪɟɞɜɢɠɟɧɢɢ ɨɛɴɟɤɬɨɜ) ɢɥɢ ɪɨɛɨɬɨɬɟɯɧɢɤɟ. ɋɩɨ-

ɫɨɛɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɨɩɬɢɤɨ-ɦɚɝɧɢɬɧɵɣ ɷɥɚɫɬɨɦɟɪɧɵɣ ɤɨɦɩɨɡɢɬ ɦɨɠɟɬ ɩɨɡɜɨ-

ɥɢɬɶ ɡɚɯɜɚɬɵɜɚɬɶ ɢ ɨɬɩɭɫɤɚɬɶ ɨɛɴɟɤɬɵ ɫ ɩɨɦɨɳɶɸ ɫɜɟɬɚ. ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɚɡɚ-

ɧɨ ɧɚ ɪɢɫ. ζ. ɋɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɧɚ ɨɫɧɨɜɟ CЫτ2 ɢ ɉȾɆɋ ɫ ɧɟɫɤɨɥɶ-

ɤɢɦɢ «ɤɨɝɬɹɦɢ» ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɤ ɧɚɤɨɧɟɱɧɢɤɭ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ (ɤɨɬɨɪɨɟ 

ɫɥɭɠɢɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɩɨɪɨɣ). ɗɬɚ ɫɬɪɭɤɬɭɪɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɤɚ-

ɱɟɫɬɜɟ ɧɟɛɨɥɶɲɨɝɨ ɡɚɯɜɚɬɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ «ɤɨɝɬɢ» ɢɫɩɵ-

ɬɵɜɚɸɬ ɰɢɤɥɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɨɫɥɚɛɥɟɧɢɟ ɜ ɨɬɜɟɬ ɧɚ ɜɵɡɜɚɧɧɨɟ ɫɜɟɬɨɦ 

ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɟ ɢ ɢɡɦɟɧɹɸɳɭɸɫɹ ɦɚɝɧɢɬɧɭɸ ɫɢɥɭ. Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɷɬɨɣ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɩɭɬɟɦ ɡɚɯɜɚɬɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 

(ɪɚɡɦɟɪɨɦ ζ ɦɦ × ζ ɦɦ × 3,η ɦɦ ɢ ɦɚɫɫɵ Ц = 2 ɦɝ), ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɛɥɢɡɢ 

ɦɚɝɧɢɬɚ. ɋɜɟɬ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜ ɞɜɢɠɟɧɢɟ, ɨɛɟɫ-

ɩɟɱɢɜɚɥɫɹ ɥɚɡɟɪɨɦ (λ = η32 ɧɦ, Pɫɭɦɦɚɪɧɚɹ = 3 ȼɬ, ɞɢɚɦɟɬɪ ɩɭɱɤɚ а з 1 ɫɦ), ɤɨ-

ɬɨɪɵɣ ɨɫɜɟɳɚɥ ɫɬɪɭɤɬɭɪɭ ɫɜɟɪɯɭ ɢ ɪɚɡɦɚɝɧɢɱɢɜɚɥ «ɤɨɝɬɢ». Ʉɨɝɞɚ ɥɚɡɟɪ 

ɜɤɥɸɱɟɧ, ɨɛɴɟɤɬ ɡɚɯɜɚɬɵɜɚɟɬɫɹ, ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɨɬɯɨɞɢɬ ɨɬ ɫɜɨɟɝɨ ɩɟɪɜɨɧɚ-

ɱɚɥɶɧɨɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɡɚ ɧɟɫɤɨɥɶɤɨ (Э з 6) ɫɟɤɭɧɞ. Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ ɛɨɥɶ-
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ɲɢɟ ɝɪɭɡɵ ɦɨɝɭɬ ɩɟɪɟɧɨɫɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɦɚɬɟɪɢɚ-

ɥɨɜ ɢ ɦɚɝɧɢɬɨɜ. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɚɝɧɢɬɧɵɦɢ ɩɪɢɜɨɞɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɟɬɨɱɭɜɫɬɜɢ-

ɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɚɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɥɨɤɚɥɢɡɨɜɚɬɶ ɭɩɪɚɜ-

ɥɟɧɢɟ ɢ ɢɡɛɢɪɚɬɟɥɶɧɨ ɩɪɢɜɨɞɢɬɶ ɜ ɞɜɢɠɟɧɢɟ ɱɚɫɬɢ ɦɚɬɟɪɢɚɥɚ.  
 

 

 

Ɋɢɫ. ζ. ɋɯɟɦɚ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɪɚɛɨɬɭ ɦɚɝɧɢɬɧɨɝɨ ɤɨɦɩɨɡɢɬɧɨɝɨ ɡɚɯɜɚɬɚ 

 

ɗɬɨ ɦɨɠɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ, ɩɟɪɟɞɟɥɚɜ ɤɭɫɨɤ ɦɚɝɧɢɬɧɨɣ ɩɥɟɧɤɢ 

ɉȾɆɋ ɬɨɥɳɢɧɨɣ 130 ɦɤɦ ɫ 20 % ɦɚɫɫɨɜɨɣ ɞɨɥɢ CЫτ2 ɜ «ɰɜɟɬɨɤ» ɫ ɲɟɫɬɶɸ 

«ɥɟɩɟɫɬɤɚɦɢ» ɨɞɢɧɚɤɨɜɵɯ ɪɚɡɦɟɪɨɜ (ζ ɦɦ × 1 ɦɦ). ɂɡ-ɡɚ ɦɚɝɧɢɬɧɨɣ ɫɢɥɵ 

ɦɟɠɞɭ ɩɨɫɬɨɹɧɧɵɦ ɦɚɝɧɢɬɨɦ ɢ ɩɥɟɧɤɨɣ, «ɥɟɩɟɫɬɤɢ» ɩɨɞɧɢɦɚɸɬɫɹ ɤ ɦɚɝɧɢ-

ɬɭ, ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɜɵɲɟ. ɇɚɩɪɚɜɥɹɹ ɫɜɟɬ ɧɚ ɨɬɞɟɥɶɧɵɣ ɥɟɩɟɫɬɨɤ, ɟɝɨ ɦɨɠ-

ɧɨ ɩɟɪɟɦɟɳɚɬɶ, ɧɟ ɡɚɬɪɚɝɢɜɚɹ ɞɪɭɝɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɟɫɬɶ ɥɟɩɟɫɬɤɨɜ ɦɨɝɭɬ 

ɛɵɬɶ ɧɟɡɚɜɢɫɢɦɨ ɚɤɬɢɜɢɪɨɜɚɧɵ. ɗɬɢ ɤɨɦɩɨɡɢɬɵ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ 

ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɢɥɢ ɩɪɨɬɢɜ ɧɚɩɪɚɜɥɟɧɢɹ ɩɚɞɚɸɳɟɝɨ ɫɜɟɬɚ. Ɉɧɢ ɬɚɤɠɟ ɦɨɝɭɬ 

ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɫɨɥɧɟɱɧɵɣɫɜɟɬ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, ɫɨɥɧɟɱɧɵɣ ɫɜɟɬ ɢɫɩɨɥɶ-

ɡɨɜɚɥɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɨɠɟɧɢɟɦ ɥɟɜɢɬɢɪɭɸɳɟɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɚ. 

Ɇɚɝɧɢɬɧɵɣ ɤɨɦɩɨɡɢɬ ɪɚɫɩɨɥɨɠɟɧ ɧɚɞ ɥɟɜɢɬɢɪɭɸɳɢɦ ɦɚɝɧɢɬɨɦ, ɧɚɯɨɞɹ-

ɳɢɦɫɹ ɦɟɠɞɭ ɞɜɭɦɹ ɥɢɫɬɚɦɢ ɩɢɪɨɥɢɬɢɱɟɫɤɨɝɨ ɝɪɚɮɢɬɚ. ɋɨɥɧɟɱɧɵɣ ɫɜɟɬ ɢɡ-

ɦɟɧɹɟɬ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ ɢ ɫɦɟɳɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɦɚɝɧɢɬ ɩɨ ɜɟɪɬɢɤɚɥɢ. 
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Ɍɚɤɠɟ ɛɵɥ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɞɜɢɝɚɬɟɥɶ Ʉɸɪɢ, ɩɪɢɜɨɞɢɦɵɣ ɜ ɞɟɣɫɬ-

ɜɢɟ ɫɜɟɬɨɦ, ɤɨɬɨɪɵɣɫɨɫɬɨɢɬ ɢɡ ɦɚɝɧɢɬɧɨɣ ɉȾɆɋ ɩɥɚɫɬɢɧɵ ɬɨɥɳɢɧɨɣ 1,η ɦɦ 

ɜ ɜɢɞɟɤɨɥɶɰɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɫɜɨɛɨɞɧɨ ɜɪɚɳɚɬɶɫɹ ɧɚ ɢɝɥɟ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ 

ɫɬɚɥɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɚ. Ʌɚɡɟɪɧɵɣ ɥɭɱ (λ = η32 ɧɦ, 

Pɫɭɦɦɚɪɧɚɹ = 1,8 ȼɬ, ɞɢɚɦɟɬɪ ɩɭɱɤɚ з 1 ɫɦ) ɮɨɤɭɫɢɪɭɟɬɫɹ ɧɚ ɤɨɥɶɰɟ, ɢ ɧɢ ɦɚɝ-

ɧɢɬ, ɧɢ ɥɚɡɟɪɧɵɣ ɥɭɱ ɧɟ ɩɟɪɟɦɟɳɚɸɬɫɹ. Ʌɨɤɚɥɶɧɨɟ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɟ ɜ ɨɫɜɟ-

ɳɟɧɧɨɦ ɦɟɫɬɟ ɩɪɢɜɨɞɢɬ ɤ ɥɨɤɚɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɦɚɝɧɢɬɧɨɣ ɜɨɫɩɪɢɢɦɱɢ-

ɜɨɫɬɢ, ɚ ɦɚɝɧɢɬɧɚɹ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɤɨɥɶɰɚ ɨɫɬɚɟɬɫɹ ɧɟɢɡ-

ɦɟɧɧɨɣ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦɭ ɭɫɢɥɢɸ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚ-

ɩɪɚɜɥɟɧɢɢ, ɤɨɬɨɪɨɟ ɧɚɱɢɧɚɟɬ ɜɪɚɳɟɧɢɟ. Ⱦɜɢɝɚɬɟɥɶ Ʉɸɪɢ, ɦɨɠɟɬ ɧɟɩɪɟɪɵɜɧɨ 

ɜɪɚɳɚɬɶɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 2 ɨɛ / ɦɢɧ. 

Ɂɚɤɥɸɱɟɧɢɟ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɡɞɟɫɶ ɤɨɧɰɟɩɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɪɚɡɥɢɱɧɵɟ ɩɪɢɦɟɪɵ ɫɨɫɬɚɜɧɨɣ ɩɥɚɬɮɨɪɦɵ, ɤɨɬɨɪɚɹ ɨɛɴɟɞɢɧɹɟɬ ɨɩɬɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɦɚɝɧɢɬɧɵɟ ɮɭɧɤɰɢɢ. Ɋɚɡɥɢɱɧɵɟ ɮɨɪɦɵ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɨɢɡ-

ɜɨɞɫɬɜɟɧɧɵɟ ɩɨɞɯɨɞɵ ɢ ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɞɟɦɨɧɫɬɪɚɰɢɹ ɭɫɬɪɨɣɫɬɜ ɢ ɢɫɩɨɥɧɢ-

ɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɫɧɨɜɭ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 

ɷɬɨɣ ɨɛɥɚɫɬɢ. ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ, ɦɨɠɧɨ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɪɚɡ-

ɥɢɱɧɵɟ ɤɥɚɩɚɧɵ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɢɥɢ ɫɢɫɬɟɦɵ ɫɥɟɠɟɧɢɹ ɡɚ ɫɨɥɧɰɟɦ, ɚ ɬɚɤɠɟ 

ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ, ɪɚɫ-

ɫɦɨɬɪɟɧɧɵɯ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ, ɨɬɤɪɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɛɭɞɭɳɢɯ ɤɨɧɰɟɩ-

ɰɢɣ ɩɪɢɜɨɞɚ, ɨɫɨɛɟɧɧɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɛɤɢɦɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɢɥɢ ɪɨɛɨɬɢɡɢ-

ɪɨɜɚɧɧɵɦɢ ɩɥɚɬɮɨɪɦɚɦɢ ɢ ɧɨɜɵɦɢ ɛɟɫɩɪɨɜɨɞɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ. 
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ɡɭɟɦɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɚɡɚɥɶɬɨɜɨɝɨ ɫɵɪɶɹ: ɤɚɱɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɥɨɤɧɚ, ɩɪɨɱɧɨɫɬɧɵɯ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤ ɦɨɧɨɜɨɥɨɤɧɚ ɢ ɠɝɭɬɨɜ, ɢɯ ɭɩɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɛɚɡɚɥɶɬɨɜɨɟ ɦɨɧɨɜɨɥɨɤɧɨ, ɠɝɭɬ, ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 

ɭɩɪɭɝɨɫɬɶ, ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɚɡɚɥɶɬɨɜɨɝɨ ɫɵɪɶɹ 
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This article presents practicable options for implementing the profile of periodic studies 

(controlled production testing) of the primary technological and operational characteristics of 

basalt fiber and bundles, determined by the unique chemical composition and technological 

properties of natural basalt raw material in use: fiber surface quality, strength characteristics of 

monofilament and bundles, as well as their elastic characteristics.  

 

Keywords: basalt monofilament, bundle, strength characteristics, elasticity, chemical 

composition of basalt raw material 

 

ȼɜɟɞɟɧɢɟ. ɋɪɟɞɢ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟ ɛɚɡɚɥɶɬɨɜɵɯ ɤɨɦɩɨɡɢɬɨɜ ɫɮɨɪɦɢɪɨɜɚɥɨ ɨɞɧɨ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ. Ȼɚɡɚɥɶɬɨɜɵɟ ɜɨɥɨɤɧɚ ɨɬɥɢɱɚɸɬɫɹ ɩɨɜɵɲɟɧɧɵɦɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜ ɲɢɪɨɤɨɞɢɚɩɚɡɨɧɧɵɯ ɬɟɪɦɨɰɢɤɥɢɱɟ-

ɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɫɨɩɪɨɜɨɠɞɚɟɦɵɯ ɢɧɬɟɧɫɢɜɧɵɦɢ ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɧɚɝɪɭɡɤɚɦɢ, 

ɱɬɨɞɨɩɭɫɤɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ ɜ ɫɨɫɬɚɜɟ ɫɢɥɨɜɵɯ ɷɥɟɦɟɧ-

ɬɨɜ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩ-

ɩɚɪɚɬɨɜ, ɜ ɫɭɞɨɫɬɪɨɟɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ʉ ɜɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɛɚɡɚɥɶ-

ɬɨɜɨɝɨ ɜɨɥɨɤɧɚ ɬɚɤɠɟ ɨɬɧɨɫɢɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɧɢɡɤɚɹ ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶ, ɜɢɛ-

ɪɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɬɟɯɧɨɥɨɝɢɱ-

ɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ Д1-10]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɨɫɧɨɜɚɧɨ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɫɩɥɚɜɨɜ ɩɪɢɪɨɞɧɨɝɨ ɫɵɪɶɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɪɚɡɥɢɱɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɢ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɳɟɝɨɫɹ ɩɨ ɯɢɦɢ-

ɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. ȼ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɚɡɚɥɶɬɨɜ ɪɚɡ-

ɥɢɱɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ Д6Ж. 

ɍɱɢɬɵɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɫɵɪɶɟɜɨɣ ɛɚɡɵ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɜɚɠɧɨɫɬɶ ɩɟ-

ɪɢɨɞɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ) ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɥɨɤɧɚ, ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɢɡ 

ɩɪɢɪɨɞɧɨɝɨ ɛɚɡɚɥɶɬɨɜɨɝɨ ɫɵɪɶɹ (ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɩɨɫɬɚɜɨɱ-

ɧɨɣ ɩɚɪɬɢɢ). 
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ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɚɡɚɥɶɬɨɜ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ 

Ɉɤɫɢɞ Ȼɚɡɚɥɶɬ 

Ȼɟɪɟɫɬɨɜɟɰ-
ɤɨɝɨ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɹ 
(ɍɤɪɚɢɧɚ) 

Ȼɚɡɚɥɶɬ ɇɨɜɨɬɭ-

ɪɢɧɫɤɨɝɨ ɭɱɚɫɬɤɚ 
(ɋɪɟɞɧɢɣ ɍɪɚɥ) 

Ⱦɢɚɛɚɡ ɉɟɯɬɵɲ-
ɫɤɨɝɨ ɭɱɚɫɬɤɚ 

(ɋɪɟɞɧɢɣ ɍɪɚɥ) 

Ȼɚɡɚɥɶɬ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɹ «Ɇɹɧ-

ɞɭɯɚ» (Ⱥɪɯɚɧ-
ɝɟɥɶɫɤɚɹ ɨɛɥ.) 

Ȼɚɡɚɥɶɬɵ 
ɍɤɪɚɢɧɵ 

SiO2 49,5 47,09-47,59 48,38 51,18 35,9-59,8 

TiO2 2,7 1,08-1,23 0,95 ɇ/ɞ 0,3-5,3 

Al2O3 14,49 14,48-14,96 15,45 12,35 11,0-19,3 

Fe2O3 7,58 6,26-6,84 5,9 3,34 0,9-9,4 

FeO 7,51 5,17-6,18 5,89 9,77 0,7-12,9 

CaO 8,26 9,26-11,32 10,49 9,83 1,4-14,5 

MgO 5,27 6,47-7,09 3,72 7,83 1,5-15,5 

MnO 0,2 0,20-0,23 0,18 0,19 ɇ/ɞ 

Na2O 2,56 2,21-2,42 4,5 1,36 1,2-5,1 

K2O 0,6 1,23-2,11 1,02 0,36 0,1-3,3 

P2O5 0,44 0,20-0,27 0,27 ɇ/ɞ ɇ/ɞ 

SO3 0,05 0,01-0,27 0,02 0,84 ɇ/ɞ 

 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɚɹ ɨɬ-

ɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɚɡɨɜɵɯ ɫɜɨɣɫɬɜ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨɜɨɥɨɤɨɧ ɢ 

ɠɝɭɬɨɜ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɸɳɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɩɪɨɢɡɜɨɞɧɵɯ ɤɨɦɩɨɡɢɬɧɵɯ ɢɡɞɟɥɢɣ. 

Ʉ ɨɫɧɨɜɧɵɦɩɪɨɜɨɞɢɦɵɦ  ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɨɬɧɨɫɹɬɫɹ: 

ɚ) ɂɫɫɥɟɞɨɜɚɧɢɟ ɤɚɱɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɥɨɤɧɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡ-

ɜɨɞɢɦɵɯ ɜɨɥɨɤɨɧ ɩɨ ɬɨɥɳɢɧɟ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɨɥɨɤɧɚ ɩɨ ɟɝɨ ɞɥɢɧɟ 

ɜ ɠɝɭɬɚɯ ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ; 

ɛ) ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɧɨɜɨɥɨɤɧɚ ɢ ɠɝɭɬɨɜ; 

ɫ) ɂɫɫɥɟɞɨɜɚɧɢɟ ɭɩɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɧɨɜɨɥɨɤɧɚ ɢ ɠɝɭɬɨɜ. 

 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

Ɉɛɴɟɤɬɚɦɢ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɸɬɫɹ ɨɛɪɚɡɰɵ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨɜɨɥɨɤɨɧ 

(ɦɨɧɨɮɢɥɚɦɟɧɬɨɜ) ɢ ɠɝɭɬɨɜ. Ɉɛɪɚɡɰɵ ɨɬɛɢɪɚɥɢɫɶ ɢɡ ɠɝɭɬɨɜ ɥɢɧɟɣɧɨɣ ɩɥɨɬ-

ɧɨɫɬɢ 1200, 1600, 1800, 2000, 2ζ00 ɝ/ɤɦ, ɫ ɛɚɡɨɣ 100, 200, 300 ɦɦ, ɢ ɲɚɝɨɦ 

ɨɬɛɨɪɚ ɩɪɨɛ 1 ɦ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɡɚɥɶɬɨɜɵɯ  

ɦɨɧɨɜɨɥɨɤɨɧ (ɦɨɧɨɮɢɥɚɦɟɧɬɨɜ) 
 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɤɚɧɢɪɭɸɳɢɣ ɷɥɟɤ-

ɬɪɨɧɧɵɣ ɦɢɤɪɨɫɤɨɩ PСenom PЫШ ɏ, ɥɢɧɟɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ȽɈɋɌ ζ27-75. 

Ɉɬɨɛɪɚɧɧɚɹ ɩɪɨɛɚ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɜɨɞɹɳɟɣ ɤɥɟɹ-

ɳɟɣ ɥɟɧɬɵ ɤɪɟɩɢɬɫɹ ɤ ɫɬɨɥɢɤɭ ɞɥɹ ɨɛɪɚɡɰɨɜ. ɋɬɨɥɢɤ ɞɥɹ ɨɛɪɚɡɰɨɜ ɡɚɤɪɟɩɥɹ-

ɟɬɫɹ ɜ ɞɟɪɠɚɬɟɥɟ ɦɢɤɪɨɫɤɨɩɚ, ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɩɨɦɟɳɚɟɬɫɹ ɜ ɦɢɤɪɨɫɤɨɩ.  

Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦ-

ɦɵ FТЛОЫ MОЭЫТМ, ɜɯɨɞɹɳɟɣ ɜ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɤɪɨɫɤɨɩɚ. Ʉɨɥɢɱɟ-

ɫɬɜɨ ɢɡɦɟɪɟɧɢɣ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 13 ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ. 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ 

 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɟɫɵ 

ȽɈɋɌ 2ζ10ζ-88 ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ ±1 % ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ. Ʌɢ-

ɧɟɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ȽɈɋɌ ζ27-75. 

Ɉɛɪɚɡɰɵ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɨɬɛɢɪɚɸɬɫɹ ɱɟɪɟɡ ɤɚɠɞɵɣ ɦɟɬɪ 

ɞɥɢɧɵ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ, ɨɬɨɛɪɚɧɧɵɟ ɠɝɭɬɵ ɫɤɪɭɱɢɜɚɸɬ. 

Ɉɬɨɛɪɚɧɧɵɟ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɩɪɨɛɵ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɨɜɪɟɠɞɟɧɢɣ. 

Ʌɢɧɟɣɧɭɸ ɩɥɨɬɧɨɫɬɶ (T) ɩɪɨɛɵ ɜɵɱɢɫɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ܶ = 1000݉ ݅ܮ݅ ,                                                (1) 

ɝɞɟ mi – ɦɚɫɫɚ ɩɪɨɛɵ, ɝ; Li – ɞɥɢɧɚ ɩɪɨɛɵ, ɦ. 

 

ɂɫɩɵɬɚɧɢɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ 

 

ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 69ζ3.10-201η «Ɇɚɬɟ-

ɪɢɚɥɵ ɬɟɤɫɬɢɥɶɧɵɟ ɫɬɟɤɥɹɧɧɵɟ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɪɵɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ 

ɭɞɥɢɧɟɧɢɹ ɩɪɢ ɪɚɡɪɵɜɟ». 
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ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɪɵɜɧɨɣ ɧɚɝɪɭɡɤɢ, ɦɨ-

ɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɢ ɭɞɥɢɧɟɧɢɹ ɩɪɢ ɪɚɡɪɵɜɟ ɩɭɬɟɦ ɪɚɫɬɹɠɟɧɢɹ ɨɛɪɚɡɰɚ ɫ ɩɨɦɨ-

ɳɶɸ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɪɨɢɡɨɣɞɟɬ ɟɝɨ ɪɚɡɪɭɲɟɧɢɟ. 

ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɹ ɡɚɩɢɫɵɜɚɸɬ ɞɢɚɝɪɚɦɦɭ «ɧɚɝɪɭɡɤɚ-

ɞɟɮɨɪɦɚɰɢɹ». 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɢɫɩɵɬɚɬɟɥɶ-

ɧɚɹ ɦɚɲɢɧɚ ɩɨ ȽɈɋɌ 288ζ0, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɥɢɧɟɣɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɚɤɬɢɜ-

ɧɨɝɨ ɡɚɯɜɚɬɚ (ɬɪɚɜɟɪɫɵ) ɫ ɡɚɞɚɧɧɨɣ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɢ ɢɡɦɟɪɟɧɢɟ ɧɚ-

ɝɪɭɡɤɢ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ ±1 % ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ. ɂɫɩɵɬɚɬɟɥɶɧɚɹ 

ɦɚɲɢɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɤɥɢɧɨɜɢɞɧɵɦɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɡɚɠɢ-

ɦɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɚɞɟɠɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɨɛɪɚɡɰɚ ɢ ɟɝɨ ɫɨɨɫɧɨɫɬɶ ɫ 

ɨɫɶɸ ɫɢɦɦɟɬɪɢɢ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɵ. 

ɋɯɟɦɚ ɨɛɪɚɡɰɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.  

 

 
 

Ɋɢɫ. 1. ɋɯɟɦɚ ɨɛɪɚɡɰɚ: 

1 – ɠɝɭɬ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ, 2 – ɡɚɯɜɚɬɧɵɟ ɱɚɫɬɢ ɨɛɪɚɡɰɚ. l0 – ɛɚɡɚ ɨɛɪɚɡɰɚ 
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Ɉɛɪɚɡɟɰ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɪɢ ɜɢɡɭɚɥɶɧɨɦ ɨɫɦɨɬɪɟ ɧɟ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɨ-

ɜɪɟɠɞɟɧɢɣ, ɭɡɥɨɜ, ɪɚɡɧɨɧɚɬɹɧɭɬɨɫɬɢ ɦɨɧɨɮɢɥɚɦɟɧɬɨɜ ɢ ɪɚɫɩɭɲɟɧɧɨɫɬɢ. 

ɂɡɝɨɬɨɜɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɦɚɪɤɢɪɭɸɬ ɜ ɡɚɯɜɚɬɧɨɣ ɱɚɫɬɢ. Ɇɚɪɤɢɪɨɜɤɚ 

ɞɨɥɠɧɚ ɩɨɡɜɨɥɹɬɶ ɬɨɱɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɨɛɪɚɡɰɵ, ɧɟ ɞɨɥɠɧɚ ɩɨɜɪɟɠɞɚɬɶ-

ɫɹ ɩɪɢ ɢɫɩɵɬɚɧɢɢ, ɚ ɜɥɢɹɬɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɢ ɪɟɡɭɥɶɬɚɬ ɢɫɩɵɬɚɧɢɣ. 

 

ɍɫɥɨɜɢɹ ɢ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɧɚɝɪɭɡɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ 

 

ɒɤɚɥɚ ɧɚɝɪɭɡɤɢ ɧɚ ɨɛɪɚɡɟɰ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɡɦɟ-

ɪɹɟɦɚɹ ɜɟɥɢɱɢɧɚ ɫɨɫɬɚɜɥɹɥɚ ɨɬ 20% ɞɨ 80 % ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɲɤɚɥɵ. 

ɂɫɩɵɬɚɧɢɹ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɞɟɮɨɪɦɚɰɢɢ ɩɪɨɜɨɞɹɬɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 

ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ η0 ɦɦ/ɦɢɧ. 

Ⱦɚɥɟɟ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɭɸ ɦɚɲɢɧɭ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɥɢɧɨɜɢɞɧɵɟ ɡɚ-

ɠɢɦɵ ɩɪɢ ɤɨɧɬɪɨɥɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɫɨɨɫɧɨɫɬɢ ɢɯ ɪɚɡɦɟɳɟɧɢɹ. Ⱦɚɥɟɟ ɜ ɡɚɠɢɦɵ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹɨɛɪɚɡɟɰ, ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɫɨɨɫɧɨ ɨɫɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 

ɛɟɡ ɩɟɪɟɤɨɫɨɜ ɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ (ɛɨɥɟɟ 1 % ɨɬ ɪɚɡɪɭɲɚɸɳɟɣ ɧɚɝɪɭɡɤɢ) ɩɪɟɞ-

ɧɚɝɪɭɠɟɧɢɹ ɩɪɢ ɡɚɯɜɚɬɟ ɨɛɪɚɡɰɚ ɡɚɠɢɦɚɦɢ. Ɂɚɬɟɦ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɟ 

ɜɤɥɸɱɚɟɬɫɹ  ɪɟɠɢɦ ɢɫɩɵɬɚɧɢɹ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɩɪɢɥɨɠɟɧɧɚɹ ɫɢɥɚɢ ɭɞɥɢɧɟ-

ɧɢɟ, ɚ ɬɚɤɠɟ ɦɨɦɟɧɬ ɪɚɡɪɵɜɚ. ɂɫɩɵɬɚɧɢɟ ɡɚɜɟɪɲɚɟɬɫɹ ɩɪɢ ɩɨɥɧɨɦ ɪɚɡɪɭɲɟ-

ɧɢɢ ɨɛɪɚɡɰɚ. 

 

ɉɨɞɝɨɬɨɜɤɚ ɨɛɪɚɡɰɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ  

 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨɜɨ-

ɥɨɤɨɧ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɨɛɵ, ɨɬɨɛɪɚɧɧɵɟ ɱɟɪɟɡ ɤɚɠɞɵɣ 1 ɦɟɬɪ ɠɝɭɬɚ. Ⱦɚɥɟɟ 

ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ ɡɚɝɨɬɨɜɤɢ ɞɥɹ ɪɚɦɨɤ ɢɡ ɩɥɨɬɧɨɣ ɛɭɦɚɝɢ (ɪɢɫ. 2 ɚ). Ɂɚɝɨɬɨɜɤɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɢɫɬ ɫ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ ɩɪɨɪɟɡɹɦɢ. ɋ ɤɚɠɞɨɝɨ ɦɟɬɪɚ 

ɠɝɭɬɚ ɢɡɝɨɬɚɜɥɢɜɚɥɨɫɶ ɩɨ 10 ɨɛɪɚɡɰɨɜ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ. ɂɡ ɨɞ-

ɧɨɝɨ ɠɝɭɬɚ ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ 80 ɨɛɪɚɡɰɨɜ. 
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Ɋɢɫ. 2. Ɋɚɦɤɢ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɷɥɟɦɟɧɬɚɪɧɵɯ ɜɨɥɨɤɨɧ 
 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɛɪɚɡɰɨɜ ɠɝɭɬɨɜ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɢɫ-

ɩɨɥɶɡɨɜɚɥɢ ɪɨɜɢɧɝ ɫ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 1200, 1600, 1800, 2000 ɢ 

2400 ɝ/ɤɦ. ɉɟɪɟɞ ɡɚɛɨɪɨɦ ɩɪɨɛ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɚɬɵɜɚɥɢɫɶ ɧɚɪɭɠɧɵɟ ɜɢɬ-

ɤɢ ɛɨɛɢɧɵ. Ⱦɚɥɟɟ ɧɚɪɟɡɚɥɢɫɶ ɨɬɪɟɡɤɢ ɛɚɡɚɥɶɬɨɜɨɝɨ ɠɝɭɬɚ ɤɚɠɞɨɣ ɥɢɧɟɣɧɨɣ 

ɩɥɨɬɧɨɫɬɢ ɢ ɩɪɨɤɥɟɢɜɚɥɢɫɶ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɛɚɡɚɥɶɬɨɜɨɣ ɬɤɚɧɶɸ, ɩɪɨɩɢɬɚɧɧɨɣ 

ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɨɣ. Ɂɚɤɥɟɣɤɚ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɯɜɚɬ-

ɧɚɹ ɱɚɫɬɶ ɨɛɪɚɡɰɚ ɢɦɟɥɚ ɪɚɡɦɟɪɵ ɧɟ ɦɟɧɟɟ 20 × 20 ɦɦ, ɛɚɡɨɜɚɹ ɱɚɫɬɶ ɫɨɫɬɚɜ-

ɥɹɥɚ 100, 200 ɢɥɢ 300 ɦɦ. ɉɨɫɥɟ ɡɚɤɥɟɣɤɢ ɡɚɯɜɚɬɧɵɯ ɱɚɫɬɟɣ ɩɪɨɜɨɞɢɥɚɫɶ 

ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɨɛɪɚɡɰɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 80°ɋ ɜ ɬɟɱɟɧɢɟ 2 ɱ.  
 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 

 

ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɵ ɦɢɤɪɨɮɨɬɨɝɪɚɮɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨ-

ɜɨɥɨɤɨɧ. ɇɚ ɮɨɬɨ ɡɚɦɟɬɧɨ, ɱɬɨ ɩɨɜɟɪɯɧɨɫɬɶ ɦɨɧɨɜɨɥɨɤɨɧ ɝɥɚɞɤɚɹ, ɛɟɡ ɤɚɤɢɯ-

ɥɢɛɨ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ. Ⱦɢɚɦɟɬɪ ɦɨɧɨɜɨɥɨɤɧɚ ɩɨ ɟɝɨ 

ɞɥɢɧɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. ɉɨɜɟɪɯɧɨɫɬɶ ɜɨɥɨɤɨɧ, ɨɬɨɛɪɚɧɧɵɯ ɢɡ ɠɝɭ-

ɬɨɜ ɫ ɪɚɡɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɶɸ, ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɍɚɤɠɟ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɦɟɱɟɧɵ ɫɥɟɞɵ ɡɚɦɚɫɥɢɜɚɬɟɥɹ ɜ ɜɢɞɟ ɧɟɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɨɥɨ-

ɠɟɧɧɵɯ ɨɛɥɚɫɬɟɣ. 
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Ɋɢɫ. 3. Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨɮɢɥɚɦɟɧɬɨɜ:  

ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɝɭɬɚ:  
ɚ – 1200 ɝ/ɤɦ; ɛ – 1600 ɝ/ɤɦ; ɜ – 1800 ɝ/ɤɦ; ɝ – 2000 ɝ/ɤɦ; ɞ – 2400 ɝ/ɤɦ 

 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨɮɨɬɨɝɪɚɮɢɣ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɢɡɦɟɪɟɧɢɹ ɞɢɚ-

ɦɟɬɪɨɜ ɦɨɧɨɜɨɥɨɤɨɧ (ɪɢɫ. 4). Ⱦɢɚɦɟɬɪ ɦɨɧɨɜɨɥɨɤɨɧ ɦɚɥɨ ɢɡɦɟɧɹɟɬɫɹ ɩɨ 

ɞɥɢɧɟ ɠɝɭɬɚ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜɟɥɢɱɢɧɭ ɨɤɨɥɨ 20 ɦɤɦ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɧɵɯ 

ɞɢɚɦɟɬɪɨɜ ɧɟ ɩɪɟɜɵɲɚɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɡɛɪɨɫɚ ɞɚɧɧɵɯ ɞɥɹ ɜɫɟɯ ɢɫɫɥɟ-

ɞɨɜɚɧɧɵɯ ɥɢɧɟɣɧɵɯ ɩɥɨɬɧɨɫɬɟɣ ɠɝɭɬɨɜ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɧɚɝɥɹɞɧɨ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 5. Ⱦɢɚɩɚɡɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɜɫɟɯ ɨɛɪɚɡ-

ɰɨɜ ɜɟɥɢɱɢɧɭ ɨɤɨɥɨ 9 ɦɤɦ. Ɉɞɧɚɤɨ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ 

(ɦɟɧɟɟ η %) ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜɨɥɨɤɧɚ ɫ ɞɢɚɦɟɬɪɨɦ 1ζ-16 ɦɤɦ ɢ 27-

29 ɦɤɦ. 
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Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɛɚɡɚɥɶɬɨɜɨɝɨ ɦɨɧɨɮɢɥɚɦɟɧɬɚ ɨɬ ɦɟɫɬɚ ɡɚɛɨɪɚ ɩɪɨɛ ɜ ɠɝɭɬɚɯ 
ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ: 

ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɝɭɬɚ: 
ɚ – 1200 ɝ/ɤɦ; ɛ – 1600 ɝ/ɤɦ; ɜ – 1800 ɝ/ɤɦ; ɝ – 2000 ɝ/ɤɦ; ɞ – 2400 ɝ/ɤɦ. 
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Ɋɢɫ. 5. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɚɦɟɬɪɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨɜɨɥɨɤɨɧ ɜ ɠɝɭɬɚɯ  
ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ: 

ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɝɭɬɚ: 
 ɚ – 1200 ɝ/ɤɦ; ɛ – 1600 ɝ/ɤɦ; ɜ – 1800 ɝ/ɤɦ; ɝ – 2000 ɝ/ɤɦ; ɞ – 2400 ɝ/ɤɦ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɜɵɬɹɠɤɟ ɦɨɧɨɜɨɥɨɤɨɧ ɞɨɫɬɢɝɧɭɬɵ ɧɨɪɦɵ ɬɟɯɧɢ-

ɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɞɢɚɦɟɬɪ ɦɨɧɨɜɨɥɨɤɧɚ ɞɨɩɭɫɤɚɟɬɫɹ ɨɬ 17 ɞɨ 

24 ɦɤɦ. 
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ɇɚ ɪɢɫ. 6 ɩɨɤɚɡɚɧɨ, ɤɚɤ ɢɡɦɟɧɹɟɬɫɹ ɩɪɨɱɧɨɫɬɶ ɛɚɡɚɥɶɬɨɜɨɝɨ ɦɨɧɨɜɨ-

ɥɨɤɧɚ ɩɨ ɞɥɢɧɟ ɠɝɭɬɚ. Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɪɨɱɧɨɫɬɶ ɦɨɧɨɜɨɥɨɤɨɧ ɩɨ ɞɥɢɧɟ 

ɠɝɭɬɚ ɢɡɦɟɧɹɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. Ɂɧɚɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɷɬɨɦ ɫɨɫɬɚɜɥɹɟɬ 

ɨɤɨɥɨ 3000 Ɇɉɚ, ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɩɨ-

ɝɪɟɲɧɨɫɬɢ. Ɍɚɤɚɹ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɱɧɨɫɬɢ ɦɨɧɨɮɢɥɚɦɟɧɬɚ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ 

ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ. 
 

 

Ɋɢɫ. 6. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɨɱɧɨɫɬɢ ɛɚɡɚɥɶɬɨɜɨɝɨ ɦɨɧɨɮɢɥɚɦɟɧɬɚ ɨɬ ɦɟɫɬɚ 

ɡɚɛɨɪɚ ɩɪɨɛ ɜ ɠɝɭɬɚɯ ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ:  

ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɝɭɬɚ:  
ɚ – 1200 ɝ/ɤɦ; ɛ – 1600 ɝ/ɤɦ; ɜ – 1800 ɝ/ɤɦ; ɝ – 2000 ɝ/ɤɦ; ɞ – 2400 ɝ/ɤɦ 
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ɇɚ ɪɢɫ. 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɦɨɧɨɮɢɥɚɦɟɧɬɨɜ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɭɫɪɟɞɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ɉɪɢ ɭɫɪɟɞɧɟɧɢɢ ɫɜɵɲɟ 30 ɡɧɚɱɟɧɢɣ ɜɵ-

ɱɢɫɥɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɱɧɨɫɬɢ ɦɨɧɨɜɨɥɨɤɧɚ ɦɚɥɨ ɦɟɧɹɟɬɫɹ, ɬ. ɟ. ɦɨɠɧɨ ɝɨ-

ɜɨɪɢɬɶ ɨɛ ɭɫɬɨɹɜɲɟɦɫɹ ɡɧɚɱɟɧɢɢ ɩɪɨɱɧɨɫɬɢ. ɉɪɢ ɦɟɧɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɭɫ-

ɪɟɞɧɟɧɢɣ ɩɪɨɱɧɨɫɬɶ ɦɨɧɨɮɢɥɚɦɟɧɬɚ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɞɨ ζ0 %.  

 

 
 

Ɋɢɫ. 7. ɉɪɨɱɧɨɫɬɶ ɛɚɡɚɥɶɬɨɜɨɝɨ ɦɨɧɨɜɨɥɨɤɧɚ, ɨɬɨɛɪɚɧɧɨɝɨ ɢɡ ɠɝɭɬɨɜ  
ɫ ɪɚɡɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 

 

ɉɪɨɱɧɨɫɬɢ ɦɨɧɨɜɨɥɨɤɨɧ, ɭɫɪɟɞɧɟɧɧɵɟ ɩɨ 80 ɡɧɚɱɟɧɢɹɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɠɝɭɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 7. Ɂɧɚɱɟɧɢɹ Ьɪ ɦɨɧɨɜɨɥɨ-

ɤɨɧ ɦɚɥɨ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɠɝɭɬɚ ɢ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 3000 Ɇɉɚ.  
 

 
 

Ɋɢɫ. 8. Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɛɚɡɚɥɶɬɨɜɨɝɨ ɦɨɧɨɜɨɥɨɤɧɚ, ɨɬɨɛɪɚɧɧɨɝɨ ɢɡ ɠɝɭɬɨɜ  
ɫ ɪɚɡɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 
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Ɋɢɫ. 9. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɨɱɧɨɫɬɢ ɠɝɭɬɨɜ ɨɬ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ: 

ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɨɛɪɚɡɰɚ: ɚ – 100 ɦɦ; ɛ – 200 ɦɦ; ɜ – 300 ɦɦ 

 

 

ɂɡɦɟɧɟɧɢɟ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɦɨɧɨɜɨɥɨɤɨɧ ɩɨ ɞɥɢɧɟ ɠɝɭɬɚ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫ. 10. Ɍɚɤɠɟ, ɤɚɤ ɢ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɪɚɤɬɢ-

ɱɟɫɤɢ ɧɟɢɡɦɟɧɟɧɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɫɬɚ ɡɚɛɨɪɚ ɩɪɨɛɵ ɢ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ  

ɠɝɭɬɚ. ɋɪɟɞɧɢɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɨɧɨɜɨɥɨɤɨɧ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 100 Ƚɉɚ. 

ɇɚ ɪɢɫ. 8 ɩɨɤɚɡɚɧɨ, ɤɚɤ ɢɡɦɟɧɹɟɬɫɹ ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɝɭɬɨɜ ɛɚɡɚɥɶ-

ɬɨɜɵɯ ɜɨɥɨɤɨɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɞɥɢɧɵ. Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɥɢɧɟɣɧɚɹ ɩɥɨɬ-

ɧɨɫɬɶ ɠɝɭɬɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɦɟɫɬɚ ɨɬɛɨɪɚ ɩɪɨɛɵ. ɗɬɨɬ ɮɚɤɬ ɫɜɢ-

ɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɚɜɧɨɦɟɪɧɨɣ ɜɵɬɹɠɤɟ ɠɝɭɬɨɜ ɢ ɩɨɞɬɜɟɪɠɞɚɟɬ ɧɟɢɡɦɟɧɧɨɫɬɶ 

ɞɢɚɦɟɬɪɨɜ ɦɨɧɨɮɢɥɚɦɟɧɬɨɜ ɨɬ ɞɥɢɧɵ.  
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Ɋɢɫ. 10. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɦɨɧɨɜɨɥɨɤɧɚ ɨɬ ɦɟɫɬɚ ɡɚɛɨɪɚ ɩɪɨɛ 

 ɜ ɠɝɭɬɚɯ ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ: 

ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɝɭɬɚ:  
ɚ – 1200 ɝ/ɤɦ; ɛ – 1600 ɝ/ɤɦ; ɜ – 1800 ɝ/ɤɦ; ɝ – 2000 ɝ/ɤɦ; ɞ – 2400 ɝ/ɤɦ 
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Ɋɢɫ. 11. ɂɡɦɟɧɟɧɢɹ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ 

ɨɬ ɦɟɫɬɚ ɡɚɦɟɪɚ (ɩɨ ɞɥɢɧɟ): 
 1 – 1200 ɝ/ɤɦ, 2 – 1600 ɝ/ɤɦ, 3 – 1800 ɝ/ɤɦ, ζ – 2000 ɝ/ɤɦ, η – 2400 ɝ/ɤɦ 

 

ɍɫɪɟɞɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɠɝɭɬɨɜ ɪɚɡɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 9. ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɠɝɭɬɨɜ ɦɚɥɨ ɦɟɧɹɟɬɫɹ ɫ ɭɜɟ-

ɥɢɱɟɧɢɟɦ ɢɯ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ (ɪɢɫ. 11). Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɧɟɡɚɜɢ-

ɫɢɦɨɫɬɶ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɨɬ ɛɚɡɵ ɢɫɩɵɬɚɧɧɵɯ ɨɛɪɚɡɰɨɜ. ɋɪɟɞɧɹɹ 

ɩɪɨɱɧɨɫɬɶ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ1600 Ɇɉɚ ɢɥɢ 

600 ɦɇ/Ɍ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɢɡɦɟɪɟɧɧɚɹ ɩɪɨɱ-

ɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 600 ɦɇ/Ɍ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɱɧɨɫɬɶɸ ɦɨ-

ɧɨɜɨɥɨɤɨɧ ɩɪɨɱɧɨɫɬɶ ɠɝɭɬɨɜ  ɦɟɧɶɲɟ ɧɚ 1ζ00-1500 Ɇɉɚ. Ɍɚɤɚɹ ɪɚɡɧɢɰɚ ɜ 

ɩɪɨɱɧɨɫɬɹɯ ɝɨɜɨɪɢɬ ɨ ɪɚɡɧɨɧɚɬɹɧɭɬɨɫɬɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɜɨɥɨɤɨɧ. 

Ɍɚɤɠɟ, ɤɚɤ ɢ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɩɪɟɞɟɥɶɧɨɟ ɭɞɥɢɧɟɧɢɟ (ɪɢɫ. 9) 

ɢ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ (ɪɢɫ. 12) ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɫ ɢɡɦɟɧɟɧɢɟɦ ɥɢ-

ɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. Ɂɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɨ-

ɝɨ ɭɞɥɢɧɟɧɢɹ ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ 2-3 %, ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 

70 Ƚɉɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɛɚɡɨɜɨɣ ɞɥɢɧɵ ɢɫɩɵɬɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɡɧɚɱɟɧɢɟ ɜɟ-

ɥɢɱɢɧɵ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɠɝɭɬɨɜ ɧɟɫɤɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ 

ɦɨɞɭɥɟɦ ɭɩɪɭɝɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɦ ɧɚ ɛɚɡɟ 100 ɦɦ ɢ 300 ɦɦ, ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 

5 Ƚɉɚ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɦɨɞɭɥɟɦ ɭɩɪɭɝɨɫɬɢ ɦɨɧɨɜɨɥɨɤ-

ɧɚ ɢ ɠɝɭɬɚ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 30 Ƚɉɚ. Ɍɚɤɚɹ ɪɚɡɧɢɰɚ ɫɜɹ-

ɡɚɧɚ ɫ ɪɚɡɧɨɞɥɢɧɧɨɫɬɶɸ ɦɨɧɨɜɨɥɨɤɨɧ. 
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Ɂɚɤɥɸɱɟɧɢɟ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɛɵɥ ɫɮɨɪɦɢɪɨɜɚɧ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬ-

ɪɚɛɨɬɚɧ ɛɚɡɨɜɵɣ ɩɪɨɮɢɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨɜɨɥɨɤɨɧ ɢ ɠɝɭɬɨɜ 

ɧɚ ɩɪɟɞɦɟɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɫɯɨɞɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɚɡɚɥɶɬɨɜɨɝɨ ɫɵɪɶɹ ɢ ɬɟɯɧɨ-

ɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ.  

ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɩɟɪɟɱɟɧɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɫɧɨɜɭ ɤɨɧ-

ɬɪɨɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɢ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɩɪɚɤɬɢɱɟɫɤɢ 

ɨɬɪɚɛɨɬɚɧɧɵɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 

1. Ɂɚɜɢɫɢɦɨɫɬɢ ɞɢɚɦɟɬɪɚ ɛɚɡɚɥɶɬɨɜɨɝɨ ɦɨɧɨɮɢɥɚɦɟɧɬɚ ɨɬ ɦɟɫɬɚ ɡɚɛɨɪɚ 

ɩɪɨɛ ɜ ɠɝɭɬɚɯ ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ; 

2. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɚɦɟɬɪɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɦɨɧɨɜɨɥɨɤɨɧ ɜ ɠɝɭɬɚɯ ɪɚɡ-

ɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ; 

3. Ɂɚɜɢɫɢɦɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɛɚɡɚɥɶɬɨɜɨɝɨ ɦɨɧɨɮɢɥɚɦɟɧɬɚ ɨɬ ɦɟɫɬɚ ɡɚɛɨ-

ɪɚ ɩɪɨɛ ɜ ɠɝɭɬɚɯ ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ; 

4. Ɂɚɜɢɫɢɦɨɫɬɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɦɨɧɨɜɨɥɨɤɧɚ ɨɬ ɦɟɫɬɚ ɡɚɛɨɪɚ ɩɪɨɛ ɜ 

ɠɝɭɬɚɯ ɪɚɡɥɢɱɧɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ; 

5. Ɂɚɜɢɫɢɦɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɠɝɭɬɨɜ ɨɬ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ; 

6. Ɂɚɜɢɫɢɦɨɫɬɢ ɭɞɥɢɧɟɧɢɹ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨ-

ɤɨɧ, ɨɬ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ; 

7. ɂɡɦɟɧɟɧɢɹ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ ɨɬ ɦɟɫ-

ɫɬɚ ɡɚɦɟɪɚ (ɩɨ ɞɥɢɧɟ); 

8. Ɂɚɜɢɫɢɦɨɫɬɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɠɝɭɬɨɜ ɛɚɡɚɥɶɬɨɜɵɯ ɜɨɥɨɤɨɧ, ɨɬ ɥɢ-

ɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ. 

Ɋɚɛɨɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ, ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬ-

ɜɢɢ ɫ Ⱦɨɝɨɜɨɪ № 03.G25.31.026ζ ɨɬ 28.0ζ.2017 ɝ. 
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ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɚɪɢɚɧɬɨɜ ɩɨɜɵɲɟ-

ɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɤɨɦɩɨɡɢɬɧɵɯ ɢɡɞɟɥɢɣ 

ɫɥɨɠɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɝɚɡɨɬɭɪɛɢɧɧɵɯ 

ɚɜɢɚɰɢɨɧɧɵɯ ɞɜɢɝɚɬɟɥɹɯ, ɦɟɬɨɞɚɦɢ ɬɪɟɯɦɟɪɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɟɮɨɪɦ. ȼ ɯɨɞɟ ɪɚɛɨɬɵ 

ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɯɟɦɵ ɚɪɦɢɪɨɜɚɧɢɹ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦɢ 

ɢɫɩɵɬɚɧɢɹɦɢ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ ɩɪɟɞɟɥɶɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ, ɜɵɹɜɥɟɧɚ ɫɭɳɟɫɬɜɟɧ-

ɧɚɹ (ɞɨ ζ0 %) ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɨɬ ɩɪɢɦɟɧɹɟ-

ɦɵɯ ɫɯɟɦ ɚɪɦɢɪɨɜɚɧɢɹ, ɧɚɝɥɹɞɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɪɟɯɦɟɪɧɨɝɨ ɚɪɦɢ-

ɪɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɪɚɡɥɢɱɧɵɦɢ ɫɯɟɦɚɦɢ ɩɨɩɟɪɟɱɧɵɯ ɩɪɨɲɢɜɨɤ. 
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This article presents a practical study of options to improve performance characteristics 

and strength properties of composite products of complex geometric shapes intended for gas tur-

bine aircraft engines by methods of three-dimensional preform reinforcement. In the course of 

the work, various layouts for prototype reinforcement were studied with subsequent tests for re-

sistance against yield mechanical loads; a significant (up to 40 %) dependence of the prototype 

strength characteristics on the applied reinforcement layout was detected; the advantages of 3D 

reinforcement presented by various transverse stitching layouts were clearly demonstrated. 

 

Keywords: basalt fibers, composite materials, enhanced performance characteristics, 

shear strength, three-dimensional reinforcement of performs 

 

ȼɜɟɞɟɧɢɟ. ɋɨɜɪɟɦɟɧɧɵɟ ɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 

(ɉɄɆ) ɧɚ ɨɫɧɨɜɟ ɭɝɥɟɪɨɞɧɨɝɨ ɢ ɩɨɥɢɚɦɢɞɧɨɝɨ ɜɨɥɨɤɧɚ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɜɵ-

ɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɱɧɨɫɬɢ ɢ ɠɟɫɬɤɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɜɨ-

ɥɨɤɨɧ, ɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ, ɨɛɥɚɞɚɸɬ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɶɸ. 

Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɬɪɺɯɦɟɪɧɵɯ ɫɯɟɦ ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɟɮɨɪɦ, ɪɟɚɥɢɡɭɟɦɵɯ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɩɟɪɟɱ-

ɧɵɯ ɩɪɨɲɢɜɨɤ ɦɧɨɝɨɫɥɨɣɧɵɯ ɭɤɥɚɞɨɤ ɚɪɦɢɪɭɸɳɢɯ ɬɤɚɧɟɣ. Ⱥɪɦɢɪɨɜɚɧɢɟ 
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ɩɪɟɮɨɪɦ ɜ ɬɪɟɬɶɟɦ ɢɡɦɟɪɟɧɢɢ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɩɟɪɟɱɧɨɣ 

ɩɪɨɲɢɜɤɢ Д1-2]. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɨɛɴɟɦɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɢɡɞɟɥɢɣ ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶ-

ɡɭɸɬɫɹ ɩɪɟɩɪɟɝɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫ ɨɬɜɟɪɠɞɟɧɢɟɦ ɜ ɚɜɬɨɤɥɚɜɟ, ɱɬɨ ɩɪɚɤɬɢɱɟ-

ɫɤɢ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɲɢɜɤɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨ-

ɝɢɣ ɩɪɨɩɢɬɤɢ ɫɭɯɨɝɨ ɩɚɤɟɬɚ ɩɪɟɮɨɪɦɵ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɟɟ ɩɪɨɲɢɜɤɭ ɜ 

ɩɨɩɟɪɟɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ Д3-5]. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟ-

ɧɢɟ ɢ ɫɠɚɬɢɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɰɢɤɥ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɜɵɹɜɥɟɧɢɟ 

ɬɟɧɞɟɧɰɢɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɡɚ ɫɱɟɬ ɢɡɦɟ-

ɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɲɢɜɤɢ ɫɭɯɢɯ ɩɪɟɮɨɪɦ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɩɨɩɵɬɤɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɩɪɨɲɢɜɤɢ 

ɫɥɨɟɜ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɭɝɥɟɪɨɞɧɵɯ ɜɨɥɨɤɨɧ ɩɨɥɢɚɦɢɞɧɵɦɢ ɤɚɩɪɨɧɨɜɵɦɢ ɧɢ-

ɬɹɦɢ, ɩɨɞɥɟɠɚɳɢɦɢ ɬɟɤɫɬɢɥɶɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ, ɧɨ ɨɛɥɚɞɚɸɳɢɦɢ ɧɢɡɤɨɣ 

ɩɪɨɱɧɨɫɬɶɸ ɢ ɦɨɞɭɥɟɦ ɭɩɪɭɝɨɫɬɢ, ɧɟ ɞɚɥɢ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱ-

ɧɨɫɬɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ. 

Ɍɚɤɠɟ ɩɪɢ ɝɨɪɹɱɟɦ ɨɬɜɟɪɠɞɟɧɢɢ (ɛɨɥɟɟ 130ºC) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɢ-

ɚɦɢɞɧɵɯ ɧɢɬɟɣ ɧɟɷɮɮɟɤɬɢɜɧɨ, ɬɚɤ ɤɚɤ ɨɧɢ ɢɦɟɸɬ ɧɢɡɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜ-

ɥɟɧɢɹ ɢ ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɪɚɫɬɜɨɪɹɬɶɫɹ ɜ ɫɜɹɡɭɸɳɟɦ. ȼ ɫɨɫɬɚɜɟ ɩɪɟɮɨɪɦ 

ɠɚɪɨɩɪɨɱɧɵɯ ɞɟɬɚɥɟɣ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ (ɬɟɦɩɟɪɚɬɭɪɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɤɨɥɨ 3η0-ζ00ºC) ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɪɨɲɤɨɜɵɟ ɬɟɪɦɨɫɬɨɣɤɢɟ ɫɜɹɡɭɸɳɢɟ. Ⱦɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɫɜɹɡɭɸɳɢɯ ɜ ɬɟɯɧɨɥɨɝɢɹɯ RTM, RFI, VARTM ɩɪɢ ɢɡɝɨ-

ɬɨɜɥɟɧɢɢ ɢɡɞɟɥɢɣ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɉɄɆ), ɬɟɪɦɨ-

ɫɬɨɣɤɨɟ ɫɜɹɡɭɸɳɟɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɝɪɟɬɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɫɜɵɲɟ 2η0ºC, ɩɪɢ 

ɤɨɬɨɪɨɣ ɨɧ ɩɟɪɟɯɨɞɢɬ ɢɡ ɬɜɟɪɞɨɝɨ ɜ ɠɢɞɤɨɟ ɫɨɫɬɨɹɧɢɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɨɲɢɜɤɟ ɩɪɟɮɨɪɦ ɷɥɟɦɟɧɬɨɜ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢ-

ɝɚɬɟɥɟɣ (ȽɌȾ) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɤɚɱɟɫɬɜɟ ɚɪɦɢɪɭɸɳɢɯ ɜɨɥɨɤɨɧ 

ɜɵɫɨɤɨɩɪɨɱɧɵɟ, ɜɵɫɨɤɨɦɨɞɭɥɶɧɵɟ ɚɪɚɦɢɞɧɵɟ ɧɢɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɜɵ-

ɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɛɨɥɶɲɨɣ ɩɪɟɞɟɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɟɣ ɢ ɛɨɥɶɲɢɦ ɦɨɞɭɥɟɦ 

ɭɩɪɭɝɨɫɬɢ. 
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Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɤɥɚɞɚ ɜ 

ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɫɥɨɣɧɨ ɮɨɪɦɢɪɭɟɦɵɯ ɩɪɟɮɨɪɦ ɤɨɦɩɨɡɢɬɧɵɯ 

ɢɡɞɟɥɢɣ ɫɥɨɠɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɬɨɜ ɫ ɭɝɥɟɜɨ-

ɥɨɤɨɧɧɵɦ ɚɪɦɢɪɨɜɚɧɢɟɦ ɩɨɩɟɪɟɱɧɨɣ ɩɪɨɲɢɜɤɢ (ɬɪɟɯɦɟɪɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ). 
 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɭɝɥɟɩɥɚɫɬɢɤɨɜ ɩɪɢ ɪɚɡ-

ɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɩɪɨɲɢɜɤɢ ɩɪɟɮɨɪɦ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɧɚɛɨɪɵ ɨɛɪɚɡɰɨɜ ɭɝɥɟɩɥɚɫɬɢɤɨɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ  

ɦɟɬɨɞɨɦ ɜɚɤɭɭɦɧɨɣ ɢɧɮɭɡɢɢ ɷɩɨɤɫɢɞɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɜ ɫɭɯɭɸ ɩɪɟɮɨɪɦɭ. 

ɂɫɫɥɟɞɨɜɚɥɢɫɶ: ɨɛɪɚɡɟɰ ɦɚɬɟɪɢɚɥɚ ɛɟɡ ɩɪɨɲɢɜɤɢ ɢ ɬɟɫɬɨɜɵɟ ɨɛɪɚɡɰɵ, ɩɪɨ-

ɲɢɬɵɟ ɫ ɪɚɡɧɵɦ ɲɚɝɨɦ ɢ ɧɢɬɹɦɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɜ ɬɟɤɫɚɯ. 

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɨɰɟɧɟɧɵ ɜɤɥɚɞɵ ɜɥɢɹɧɢɹ ɲɚɝɚ ɩɪɨɲɢɜɤɢ, 

ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɧɢɬɟɣ ɧɚ ɩɪɨɱɧɨɫɬɶ ɨɛɪɚɡɰɨɜ ɩɪɢ ɫɠɚɬɢɢ ɢ ɫɞɜɢɝɟ. Ɉɛ-

ɪɚɡɰɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɚɤɭɭɦɧɨɣ ɢɧɮɭɡɢɢ ɧɚ ɨɫɧɨɜɟ ɨɞɧɨɧɚ-

ɩɪɚɜɥɟɧɧɨɣ ɭɝɥɟɪɨɞɧɨɣ ɬɤɚɧɢ SAATI TEБIσDUSTRIA UC 3η0 ɢ ɧɢɡɤɨɜɹɡɤɨ-

ɝɨ ɷɩɨɤɫɢɞɧɨɝɨ ɤɨɦɩɚɭɧɞɚ ɗɌȺɅ-ɂɇɀȿɄɌ-SL/M, ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫ Ɍɍ 22η7-3570-18826195-03. Ɋɟɠɢɦɵ ɨɬɜɟɪɠɞɟɧɢɹ ɪɟɝɥɚɦɟɧɬɢɪɨ-

ɜɚɥɢɫɶ Ɍɍ 22η7-3570-18826195-03, ɚ ɢɦɟɧɧɨ: 2ζ ɱɚɫɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

23±2°ɋ ɢ ζ ɱɚɫɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 7η±2°ɋ. ɉɪɢ ɩɪɨɲɢɜɤɟ ɩɪɟɮɨɪɦ ɨɛɪɚɡɰɨɜ 

ɦɚɬɟɪɢɚɥɚ ɜɚɪɶɢɪɨɜɚɥɫɹ ɬɢɩ ɢ ɬɟɤɫ ɚɪɚɦɢɞɧɨɣ ɧɢɬɢ, ɚ ɬɚɤɠɟ ɲɚɝ ɩɪɨɲɢɜɤɢ 

(ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ). 

ɉɪɨɲɢɜɤɚ ɩɪɟɮɨɪɦ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-

ɧɨɣ ɲɜɟɣɧɨɣ ɦɚɲɢɧɵ JUKIL Г-39 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɞɥɢɧɚ 

ɫɬɟɠɤɚ – 4 ɦɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ – 4 ɦɦ ɢ 6 ɦɦ. 

ɉɪɨɲɢɜɚɟɦɵɣ ɩɚɤɟɬ ɫɨɫɬɨɹɥ ɢɡ 16 ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɥɨɟɜ. Ɍɚɤɠɟ ɢɫ-

ɩɨɥɶɡɨɜɚɥɚɫɶ ɩɨɞɥɨɠɤɚ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɚɹ ɫɞɜɢɝ ɫɥɨɟɜ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɫɬɪɨɱɤɚɦɢ ɜɵɞɟɪɠɢɜɚɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ  ɪɚɡɦɟɬɤɢ, ɧɚɧɟɫɟɧɧɨɣ ɧɚ ɩɨɞ-

ɥɨɠɤɭ. ɉɪɢ ɩɪɨɲɢɜɤɟ ɩɪɢɦɟɧɹɥɢɫɶ ɧɢɬɶ «Ⱥɪɦɨɫ» (ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ 

«Ʌɢɪɫɨɬ», ɝ. Ɇɵɬɢɳɢ) ɫ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 60 ɬɟɤɫ Ɍɍ 2272-170-
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17277875-201ζ, ɢ ɚɪɚɦɢɞɧɚɹ ɧɢɬɶ «Ⱥɪɦɚɥɨɧ» (ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «Ɍɟɦɚ-

Ɇ», ɝ. Ɇɵɬɢɳɢ), ɨɛɥɚɞɚɸɳɚɹ ɫɜɟɪɯɧɢɡɤɨɣ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 7,9 ɬɟɤɫɚ. 

ɋɪɚɜɧɟɧɢɟ ɫɜɨɣɫɬɜ ɷɬɢɯ ɧɢɬɟɣ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥ. 1. 

Ɍɚɛɥɢɰɚ 1 

ɋɜɨɣɫɬɜɚ ɧɢɬɟɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɥɹ ɩɪɨɲɢɜɤɢ 

 Ɋɚɡɪɭɲɚɸɳɚɹ 

 ɧɚɝɪɭɡɤɢ, 

ɤɝ 

E, Ƚɩɚ 

Ɇɨɞɭɥɶ 
ɘɧɝɚ 

ε-F ɦɚɤɫ, % 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɪɚɡɪɭɲɚɸɳɟɣ 

ɧɚɝɪɭɡɤɢ 

RЦ, Ɇɩɚ 

ɉɪɨɱɧɨɫɬɶ ɧɚ 
ɪɚɡɪɵɜ 

Ⱥɪɦɨɫ(60 ɬɟɤɫ) 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 14,6 139,0 2,93 3458,76 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, % 19,75 1,92 13,46 19,75 

Ⱥɪɦɚɥɨɧ (7,9 ɬɟɤɫ) 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 1,6 127,57 2.61 2888 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, % 2,16 2,34 1,84 2,16 

 

ɂɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɟ 

ГаТМФ/RШОХХГ100TEА (Ɏɢɪɦɚ «ГаТМФGЦЛH&CШ.KG», Ƚɟɪɦɚɧɢɹ) (ɪɢɫ. 1). 

 

 
 

Ɋɢɫ. 1. ɂɫɩɵɬɚɬɟɥɶɧɚɹ ɦɚɲɢɧɚ ГаТМФ/RШОХХГ100TEА 

 

Ƚɟɨɦɟɬɪɢɹ ɨɛɪɚɡɰɨɜ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɠɚɬɢɟ ɨɩɪɟɞɟɥɹ-

ɥɢɫɶ ȽɈɋɌ 2η.602-80 «Ɋɚɫɱɟɬɵ ɢ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɇɟɬɨɞɵ ɦɟɯɚɧɢɱɟ-

ɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɟɣ (ɤɨɦ-

ɩɨɡɢɬɨɜ). Ɇɟɬɨɞ ɢɫɩɵɬɚɧɢɹ ɧɚ ɫɠɚɬɢɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ, ɩɨɜɵɲɟɧɧɨɣ ɢ ɩɨɧɢ-

ɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɚɯ». Ɏɨɪɦɚ ɢ ɪɚɡɦɟɪɵ ɨɛɪɚɡɰɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2. 
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Ɋɢɫ. 2. Ɏɨɪɦɚ ɢ ɪɚɡɦɟɪɵ ɨɛɪɚɡɰɨɜ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɠɚɬɢɟ 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ ɫɠɚɬɢɢ 

 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ ɫɠɚɬɢɢ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɧɟɫɤɨɥɶɤɨ  ɫɯɟɦ ɭɤɥɚɞɤɢ. ȼ ɩɚɤɟɬɟ ɢɡ ɲɟɫɬɧɚɞɰɚɬɢ ɦɨɧɨɫɥɨɟɜ 

ɧɟɱɟɬɧɵɟ ɜɨɫɟɦɶ ɦɨɧɨɫɥɨɟɜ ɧɟɢɡɦɟɧɧɨ ɢɦɟɥɢ ɭɤɥɚɞɤɭ 0°, ɚ ɭɤɥɚɞɤɚ ɱɟɬɧɵɯ 

ɜɨɫɶɦɢ ɫɥɨɟɜ ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɨɬ 0° ɞɨ 90° ɬɚɤ, ɱɬɨ ɱɟɬɵɪɟ ɦɨɧɨɫɥɨɹ ɛɵɥɢ ɩɟ-

ɪɟɤɪɟɫɬɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɱɟɬɵɪɟɦ. ɉɨɪɹɞɨɤ ɜɵ-

ɩɨɥɧɟɧɢɹ ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2. 

 

Ɍɚɛɥɢɰɚ 2 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɚɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ 

Ⱦɨɥɹ ɦɨɧɨɫɥɨɟɜ ɭɤɚɡɚɧɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɚɪɦɢɪɨɜɚɧɢɹ ɜ 
ɫɬɪɭɤɬɭɪɟ ɥɚɦɢɧɚɬɚ 

0° ±30° ±ζη° ±60° 90° ɒɚɝ ɩɪɨɲɢɜɤɢ, ɦɦ 

ɉɪɨɲɢɜɤɚ 

ɨɬɫɭɬɫɬɜɭɟɬ 

4 6 

0° 100% - - - - + + + 

±30° 50% 50% - - - - + + 

±ζη° 50%  50%  - - + + 

±60° 50 %   50% - - + + 

90° 50 % - - - - + - - 
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Ⱦɨ ɧɚɱɚɥɚ ɧɚɝɪɭɠɟɧɢɹ (ɫɱɢɬɵɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ) ɨɛ-

ɪɚɡɰɵ ɩɨɞɜɟɪɝɚɥɢɫɶ ɩɪɟɞɧɚɝɪɭɡɤɟ ɜ ɪɚɡɦɟɪɟ 10 ɇ. ɋɤɨɪɨɫɬɶ ɧɚɝɪɭɠɟɧɢɹ ɨɛ-

ɪɚɡɰɨɜ ɩɪɢ  ɢɫɩɵɬɚɧɢɹɯ ɨɫɬɚɜɚɥɚɫɶ ɧɟɢɡɦɟɧɧɨɣ ɢ ɫɨɫɬɚɜɥɹɥɚ 1 ɦɦ/ɦɢɧ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɠɚɬɢɟ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ ɜɵɛɨɪɨɱɧɨɣ ɧɟɩɚɪɚ-

ɦɟɬɪɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ ɜɫɟɯ ɨɛɪɚɡɰɨɜ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3 ɢ ζ, ɝɞɟ ɨɬɨɛɪɚɠɟɧɵ ɡɧɚɱɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

1) ı - ɪɚɡɪɭɲɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ; 

2) F- ɪɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ; 

3) ȿ - ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ; 

4) ε - ɞɟɮɨɪɦɚɰɢɹ ɪɚɡɪɭɲɟɧɢɹ; 

5) h – ɬɨɥɳɢɧɚ ɨɛɪɚɡɰɚ; 

6) b – ɲɢɪɢɧɚ ɨɛɪɚɡɰɚ; 

7) S0 - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɛɪɚɡɰɚ; 

8) x - ɫɪɟɞɧɟɟ ɜɵɛɨɪɨɱɧɨɟ ɡɧɚɱɟɧɢɟ; 

9) R – ɜɵɛɨɪɨɱɧɵɣ ɪɚɡɦɚɯ; 

10) S - ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ; 

11) ν – ɜɵɛɨɪɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, %. 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɢɡɦɟɪɹɥɫɹ ɜ ɤɨɪɪɟɥɹɰɢɢ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ ɬɪɚɜɟɪɫɵ 

ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɢɫɤɥɸɱɢ-

ɬɟɥɶɧɨ ɜ ɤɚɱɟɫɬɜɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ. 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɩɪɨɲɢɜɤɢ ɧɚ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

ɩɪɢ ɦɟɠɫɥɨɟɜɨɦ ɫɞɜɢɝɟ 

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɪɚɡɰɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɫɩɵɬɚɧɢɣ 

ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɦɟɠɫɥɨɟɜɨɦ ɫɞɜɢɝɟ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɥɢɫɶ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ȽɈɋɌ 190199-7η «Ɇɚɬɟɪɢɚɥɵ ɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ. Ɇɟɬɨɞ ɨɩɪɟɞɟ-

ɥɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɦɟɬɨɞɨɦ ɢɫɩɵɬɚɧɢɹ ɧɚ ɢɡɝɢɛ» (ɪɢɫ. 3). ɂɫɩɨɥɶ-

ɡɭɟɦɵɟ ɬɢɩɨɪɚɡɦɟɪɵ ɨɛɪɚɡɰɨɜ ɢ ɦɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɣ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ISτ 1ζ130. 
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Ɋɢɫ. 3. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɪɚɡɰɨɜ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɦɟɠɫɥɨɟɜɨɦ 
ɫɞɜɢɝɟ ɦɟɬɨɞɨɦ ɢɫɩɵɬɚɧɢɹ ɧɚ ɢɡɝɢɛ 

 

Ⱦɨ ɧɚɱɚɥɚ ɧɚɝɪɭɠɟɧɢɹ (ɫɱɢɬɵɜɚɧɢɹ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ ɞɟɮɨɪɦɢɪɨɜɚ-

ɧɢɹ) ɨɛɪɚɡɰɵ ɩɨɞɜɟɪɝɚɥɢɫɶ ɩɪɟɞɧɚɝɪɭɡɤɟ ɜ ɪɚɡɦɟɪɟ 10 ɇ. ɋɤɨɪɨɫɬɶ ɧɚɝɪɭɠɟ-

ɧɢɹ ɨɛɪɚɡɰɨɜ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɨɫɬɚɜɚɥɚɫɶ ɧɟɢɡɦɟɧɧɨɣ ɢ ɫɨɫɬɚɜɥɹɥɚ 2 ɦɦ/ɦɢɧ. 

ɒɢɪɢɧɚ ɩɪɨɥɟɬɚ ɦɟɠɞɭ ɨɩɨɪɚɦɢ ɩɪɢ ɬɪɟɯɬɨɱɟɱɧɨɦ ɢɡɝɢɛɟ ɫɨɫɬɚɜɥɹɥɚ 30 ɦɦ. 

Ɋɚɞɢɭɫ ɨɩɨɪ ɛɵɥ ɪɚɜɟɧ 2 ɦɦ, ɚ ɪɚɞɢɭɫ ɧɚɠɢɦɧɨɝɨ ɩɭɚɧɫɨɧɚ – 5 ɦɦ. 

Ɍɚɤɠɟ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɬɨɞɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɧɚɲɢɜɤɢ 

ɫɥɨɟɜ ɪɨɜɢɧɝɚ ɧɚ ɬɟɥɨ ɩɪɟɮɨɪɦɵ ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɚɧ-

ɞɚɪɬɧɵɟ ɨɛɪɚɡɰɵ (ɫɦ. ɜɵɲɟ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɨɜɢɧɝɨɜ T700 Д0; 90Ж ɛɟɡ 

ɩɪɨɲɢɜɤɢ, IMS 6η Д0; +ζη; 0; -ζηЖ ɛɟɡ ɩɪɨɲɢɜɤɢ, IMS 6η Д0; +ζη; 90; -45] ɫ 

ɩɨɫɥɨɣɧɨɣ ɧɚɲɢɜɤɨɣ ɫɬɟɠɤɚɦɢ ζ ɦɦ ɧɢɬɤɨɣ «Ⱥɪɦɚɥɨɧ». 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 

 
Ɍɚɛɥɢɰɚ 3 

Ɋɟɡɭɥɶɬɚɬɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɠɚɬɢɟ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɵɯ ɨɛɪɚɡɰɨɜ 

ɍɤɥɚɞɤɚ 0°100%; ɩɪɨɲɢɜɤɚ ɨɬɫɭɬɫɬɜɭɟɬ 

ɋɟɪɢɹ  

n = 5 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 402,72 16566,25 56,13 8,86 2,89 14,24 41,16 

R 76,57 3082,92 15,36 2,11 0,31 0,82 3,69 

s 28,24 1186,36 6,11 0,97 0,12 0,39 1,59 

ν 7,01 7,16 10,88 10,96 4,20 2,71 3,87 

ɍɤɥɚɞɤɚ 0°100%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 4 ɦɦ 

ɋɟɪɢɹ 

n = 6 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 417,75 18684,05 42,93 9,59 2,97 15,05 44,74 

R 106,82 5324,53 22,04 2,98 0,14 0,31 2,58 

s 42,47 1865,07 9,50 1,21 0,06 0,12 1,00 

ν 10,17 9,98 22,13 12,62 2,04 0,82 2,24 
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ɍɤɥɚɞɤɚ 0°100%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 6 ɦɦ 

ɋɟɪɢɹ 
n = 8 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 372,04 15410,62 108,16 4,66 3,02 13,72 41,46 

R 123,56 4687,42 22,70 1,99 0,19 0,48 3,68 

s 44,38 1786,01 9,24 0,64 0,07 0,16 1,25 

ν 11,93 11,59 8,54 13,73 2,22 1,18 3,01 
 

Ɍɚɛɥɢɰɚ 4 

Ɋɟɡɭɥɶɬɚɬɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɠɚɬɢɟ ɨɛɪɚɡɰɨɜ ɫ ɪɚɡɧɨɣ ɭɤɥɚɞɤɨɣ 

ɍɤɥɚɞɤɚ 0°50%/±30°50%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 4 ɦɦ 

ɋɟɪɢɹ 
n = 5 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 391,07 17029,11 34,92 9,91 2,99 14,50 43,36 

R 244,69 11767,47 21,43 4,42 0,07 0,80 2,68 

s 91,59 4457,45 8,99 2,01 0,03 0,31 1,07 

ν 23,42 26,18 25,74 20,26 0,93 2,16 2,48 

ɍɤɥɚɞɤɚ 0°50%/±30°50%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 6 ɦɦ 

ɋɟɪɢɹ 
n = 8 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 375,79 16550,52 90,71 4,95 3,01 14,61 44,01 

R 98,57 5373,48 23,52 1,25 0,12 0,92 3,45 

s 34,85 1709,06 7,64 0,41 0,04 0,38 1,08 

ν 9,28 10,33 8,42 8,32 1,26 2,59 2,46 

ɍɤɥɚɞɤɚ 0°50%/±45°50%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 4 ɦɦ 

ɋɟɪɢɹ 
n = 6 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 320,13 13356,57 95,77 4,72 2,93 14,26 41,78 
R 62,57 2181,36 36,92 0,98 0,16 0,90 3,49 

s 27,75 965,14 12,09 0,36 0,06 0,34 1,34 

ν 8,67 7,23 12,62 7,66 2,01 2,36 3,21 

ɍɤɥɚɞɤɚ 0°50%/±45°50%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 6 ɦɦ 

ɋɟɪɢɹ 
n = 6 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 322,14 13251,36 92,35 4,61 2,97 13,85 41,13 
R 45,35 2074,59 40,06 1,72 0,07 0,41 1,36 
s 16,51 763,03 16,45 0,63 0,03 0,17 0,58 

ν 5,12 5,76 17,81 13,69 1,04 1,21 1,42 

ɍɤɥɚɞɤɚ 0°50%/±60°50%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 4 ɦɦ 

ɋɟɪɢɹ 
n = 7 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 352,54 13227,74 75,64 6,29 2,96 12,70 37,55 

R 132,66 4746,12 19,08 2,21 0,19 1,19 5,91 

s 45,07 1697,58 6,11 0,83 0,07 0,47 2,09 

ν 12,78 12,83 8,08 13,22 2,47 3,72 5,57 

ɍɤɥɚɞɤɚ 0°50%/±60°50%; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ 6 ɦɦ 
ɋɟɪɢɹ 
n = 8 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 325,00 13621,70 - - 2,97 14,20 41,91 

R 83,39 3494,93 - - 0,12 2,13 7,74 

s 27,80 1164,98 - - 0,04 0,71 2,58 

ν 8,00 8,00 - - 0,06 3,53 11,22 
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ɍɤɥɚɞɤɚ 0°50%/90°50%; ɩɪɨɲɢɜɤɚ ɨɬɫɭɬɫɬɜɭɟɬ 

ɋɟɪɢɹ 

n = 4 

ı, Ɇɉɚ F, ɇ E, Ƚɉɚ ε, % Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɚ 

h,ɦɦ b, ɦɦ S0, ɦɦ2
 

x 354,30 15454,81 97,47 4,36 2,94 14,86 43,65 

R 51,78 1793,64 32,46 1,17 0,18 0,44 1,79 

s 21,97 803,69 16,26 0,49 0,10 0,22 0,92 

ν 6,20 5,20 16,69 11,32 3,44 1,46 2,10 

 

ȼ ɬɚɛɥ. η ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɬɨɝɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɠɚɬɢɟ. Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɢ 

ɞɟɮɨɪɦɚɰɢɹ ɨɩɪɟɞɟɥɹɥɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɟɪɟɦɟɳɟɧɢɹ ɬɪɚɜɟɪɫɵ ɢ ɩɨɷɬɨɦɭ 

ɨɬɨɛɪɚɠɟɧɵ ɬɨɥɶɤɨ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. ȼ ɬɚɛɥ. 6 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɮɪɚɤɬɨɝɪɚɦɦɵ ɪɚɡɪɭɲɟɧɧɵɯ ɨɛɪɚɡɰɨɜ. 

 

Ɍɚɛɥɢɰɚ 5 

ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɟɡɭɥɶɬɚɬɨɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɠɚɬɢɟ 

ɉɪɨɱɧɨɫɬɶ ı, Ɇɩɚ 

ɍɝɥɵ  
ɭɤɥɚɞɤɢ, ±° 

0°100% 0°η0%/±30°η0% 0°η0%/±ζη°η0% 0°η0%/±60°η0% 0°η0%/90°η0% 

ɒɚɝ  
ɩɪɨɲɢɜɤɢ, 

ɦɦ 

     

ɇɟɬ 

ɩɪɨɲɢɜɤɢ 
402,72    354,30 

4 417,75 391,07 320,13 352,54  

6 372,04 375,79 322,14 325,00  

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ E, Ƚɉɚ 

ɍɝɥɵ  
ɭɤɥɚɞɤɢ, ±° 

0°100% 0°η0%/±30°η0% 0°η0%/±ζη°η0% 0°η0%/±60°η0% 0°η0%/90°η0% 

ɒɚɝ  
ɩɪɨɲɢɜɤɢ, 

ɦɦ 

     

 56,13    97,47 

 42,93 34,92 95,77 75,64  

 108,16 90,71 92,35   

Ⱦɟɮɨɪɦɚɰɢɹ ɪɚɡɪɭɲɟɧɢɹ ε, % 

ɍɝɥɵ  
ɭɤɥɚɞɤɢ, ±° 

0°100% 0°η0%/±30°η0% 0°η0%/±ζη°η0% 0°η0%/±60°η0% 0°η0%/90°η0% 

ɒɚɝ  
ɩɪɨɲɢɜɤɢ, 

ɦɦ 

     

ɇɟɬ  
ɩɪɨɲɢɜɤɢ 

8,86    4,36 

4 9,59 9,91 4,72 6,29  

6 4,66 4,95 4,61   
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Ɍɚɛɥɢɰɚ 6 

Ⱥɬɥɚɫ ɬɢɩɢɱɧɵɯ ɮɪɚɤɬɨɝɪɚɦɦ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɣ 

ɧɚ ɫɠɚɬɢɟ ɧɟɨɛɯɨɞɢɦɨ ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ 

ɍɝɥɵ 

ɚɪɦɢɪɨɜɚɧɢɹ 

ɒɚɝ ɩɪɨɲɢɜɤɢ, ɦɦ 

ɉɪɨɲɢɜɤɚ ɨɬɫɭɬɫɬɜɭɟɬ 4 6 

0°100% 

 

 
Ɋɚɡɪɭɲɟɧɢɟ ɫ 

ɩɥɨɫɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

 
Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

 
Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

0°η0%/±30°η0%  

  
Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

 
Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

0°η0%/±ζη°η0%  

Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥ. 6 

0°η0%/±60°η0%  

 
Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

 
Ɋɚɡɪɭɲɟɧɢɟ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ 

0°η0%/90°η0% 

 
ɇɚɥɢɱɢɟ ɞɟɮɟɤɬɚ 

ɜ ɨɛɪɚɡɰɟ 

  

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɮɪɚɤɬɨɝɪɚɦɦ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɜɫɟɯ ɫɯɟɦ ɚɪɦɢɪɨ-

ɜɚɧɢɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɯɟɦɵ ɚɪɦɢɪɨɜɚɧɢɹ 0°η0%/90°η0% ɛɟɡ ɩɪɨɲɢɜɤɢ, ɧɚ-

ɛɥɸɞɚɟɬɫɹ ɤɚɪɬɢɧɚ ɩɪɨɹɜɥɟɧɢɹ «ɦɟɯɚɧɢɡɦɚ ɪɚɡɪɭɲɟɧɢɹ ɫ ɩɥɨɫɤɨɫɬɶɸ 

ɫɤɨɥɶɠɟɧɢɹ», ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɵɫɨɤɨɦ ɤɚɱɟɫɬɜɟ ɨɛɪɚɡɰɨɜ ɢɫɫɥɟɞɨɜɚɧ-

ɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɞɧɚɤɨ, ɞɚɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɹɜɥɹɹɫɶ ɞɨɦɢɧɢɪɭɸɳɢɦ ɜ ɩɪɨ-

ɰɟɫɫɟ ɪɚɡɪɭɲɟɧɢɹ, ɞɨɩɨɥɧɹɟɬɫɹ «ɦɟɯɚɧɢɡɦɨɦ ɪɚɡɪɭɲɟɧɢɹ ɫ ɩɨɥɨɫɨɣ ɫɛɪɨɫɚ», 

ɚ ɬɚɤɠɟ ɢɧɵɦɢ ɦɚɥɨɦɨɳɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ-ɮɚɤɬɨɪɚɦɢ ɪɚɡɪɭɲɟɧɢɹ. ɇɚ 

ɮɪɚɤɬɨɝɪɚɦɦɟ  ɪɚɡɪɭɲɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɫɨ ɫɯɟɦɨɣ ɚɪɦɢɪɨɜɚɧɢɹ 0°η0%/90°η0% 

ɛɟɡ ɩɪɨɲɢɜɤɢ ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɥɢɱɧɚɹ ɨɬ ɩɪɨɱɢɯ ɫɯɟɦɚ ɪɚɡɪɭɲɟɧɢɹ. 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɲɢɜɤɢ ɭɜɟɥɢɱɢɜɚ-

ɟɬ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ. ȼɟɪɨɹɬɧɨ, ɩɪɨɲɢɜɤɚ ɡɚɬɪɭɞɧɹɬ ɞɟɮɨɪɦɚɰɢɸ 

ɫɥɨɟɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ ɭɝɥɨɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɩɨɜɵɲɟ-

ɧɢɸ ɡɧɚɱɟɧɢɹ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ. ɉɪɢ ɜɫɟɯ ɬɢɩɚɯ ɭɤɥɚɞɤɢ ɩɪɨɱɧɨɫɬɶ ɪɚɫɬɟɬ 
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ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɬɧɨɫɬɢ ɩɪɨɲɢɜɤɢ, ɡɚɞɚɜɚɟɦɨɣ ɭɦɟɧɶɲɟɧɢɟɦ ɲɚɝɚ ɪɚɫ-

ɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɫɬɪɨɱɤɚɦɢ ɩɪɨɲɢɜɤɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 

ɫɞɜɢɝɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢɡɝɢɛɚ ɤɨɪɨɬɤɨɣ ɛɚɥɤɢ ɞɥɹ ɨɛ-

ɪɚɡɰɨɜ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦ ɚɪɦɢɪɨɜɚɧɢɹ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɢ ɢɯ ɜɵɛɨɪɨɱɧɚɹ ɧɟ-

ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥ. 7-9. Ⱦɢɚ-

ɝɪɚɦɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 4-6. 

 

Ɍɚɛɥɢɰɚ 7 

Ɋɟɡɭɥɶɬɚɬɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɦɟɠɫɥɨɟɜɨɝɨ ɫɞɜɢɝɚ  
ɨɛɪɚɡɰɨɜ ɧɟɩɪɨɲɢɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 

№ 
ɩ/ɩ 

Ɇɚɪɤɢ-
ɪɨɜɤɚ ɨɛ-

ɪɚɡɰɚ 

 

ɉɪɨɱ-
ɧɨɫɬɶ 
ɩɪɢ 

ɫɞɜɢɝɟ Ĳ, 
Ɇɉɚ 

Ɋɚɡɪɭɲɚɸ-
ɳɚɹ ɧɚ-

ɝɪɭɡɤɚ ɩɪɢ 
ɫɞɜɢɝɟ P, ɇ 

ɉɪɨɝɢɛ 
ɩɪɢ F 
ɦɚɤɫ, 

ɦɦ 

Ɍɨɥ-
ɳɢɧɚ 
ɨɛɪɚɡ-
ɰɚ h, 

ɦɦ 

ɒɢ-
ɪɢɧɚ 

ɨɛɪɚɡ-
ɰɚ b, 

ɦɦ 

ɉɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ 
ɨɛɪɚɡɰɚ 
A, ɦɦ2

 

1. ɇ-ɋȾ-1 35,13 2647,70 0,722 4,93 11,47 56,53 

2. ɇ-ɋȾ-2 36,06 2534,56 0,820 4,93 10,69 52,72 

3. ɇ-ɋȾ-3 37,55 2594,24 0,740 4,93 10,50 51,82 

4. ɇ-ɋȾ-4 36,99 2619,44 0,821 4,93 10,77 53,11 

5. ɇ-ɋȾ-5 35,20 2371,90 0,845 4,93 10,24 50,53 

6. ɇ-ɋȾ-6 36,00 2320,61 0,726 4,92 9,82 48,35 

7. ɇ-ɋȾ-7 35,93 2475,68 0,711 4,94 10,46 51,67 

8. ɇ-ɋȾ-8 34,32 2292,60 0,715 4,92 10,18 50,10 

9. ɇ-ɋȾ-9 35,14 2106,70 0,815 4,93 9,11 44,96 

10. ɇ-ɋȾ-10 34,36 2082,11 0,799 4,94 9,20 45,45 

Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

x 35,67 2404,55 0,771 4,93 10,25 50,52 

R 3,23 565,59 0,134 0,02 2,36 11,57 

S 1,05 204,55 0,053 0,01 0,72 3,53 

ν 2,94 8,51 6,84 2 0,12 7,02 6,99 
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Ɋɢɫ. 4. Ⱦɢɚɝɪɚɦɦɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɧɟɩɪɨɲɢɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 

 
Ɍɚɛɥɢɰɚ 8 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɦɟɠɫɥɨɟɜɨɝɨ ɫɞɜɢɝɚ  
ɨɛɪɚɡɰɨɜ ɦɚɬɟɪɢɚɥɚ, ɩɪɨɲɢɬɨɝɨ ɧɢɬɶɸ «Ⱥɪɦɨɫ» 

№ɩ
/ɩ 

Ɇɚɪɤɢɪɨɜ-
ɤɚ ɨɛɪɚɡɰɚ 

 

Ɇɚɤɫ. ɇɚ-
ɩɪɹɠɟɧɢɟ, 

Ɇɉɚ 

 

Ɇɚɤɫ. 
ɧɚɝɪɭɡɤɚ 

P, ɇ 

ɉɪɨɝɢɛ 
ɩɪɢ F 

ɦɚɤɫ, ɦɦ 

Ɍɨɥɳɢ-
ɧɚ ɨɛ-

ɪɚɡɰɚ h, 

ɦɦ 

ɒɢɪɢ-
ɧɚ ɨɛ-
ɪɚɡɰɚ 
b, ɦɦ 

ɉɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ 
ɨɛɪɚɡɰɚ 
A, ɦɦ2 

1. 
ɉɪɨɲɢɜɤɚ 
Ⱥɪɦɨɫ ζɦɦ 

46,58 5327,16 1,26 6,08 14,11 85,77 

2. 
Ɉɛɪɚɡɟɰ 

1.4 
50,18 5886,24 1,09 6,10 14,43 87,97 

3. 
Ɉɛɪɚɡɟɰ 

1.5 
47,59 5453,32 1,20 6,09 14,10 85,94 

Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

x 48,12 5555,57 1,18 6,09 14,21 86,56 

R 3,60 559,08 0,16 0,02 0,33 2,21 

S 1,86 293,23 0,08 0,01 0,19 1,23 

ν 3,86 5,28 7,09 0,14 1,32 1,42 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

108 

 
 

Ɋɢɫ. 5. Ⱦɢɚɝɪɚɦɦɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ, ɩɪɨɲɢɬɵɯ ɧɢɬɶɸ «Ⱥɪɦɨɫ» 

 
Ɍɚɛɥɢɰɚ 9 

Ɋɟɡɭɥɶɬɚɬɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɱɧɨɫɬɢ 

ɦɟɠɫɥɨɟɜɨɝɨ ɫɞɜɢɝɚ ɨɛɪɚɡɰɨɜ ɦɚɬɟɪɢɚɥɚ, ɩɪɨɲɢɬɨɝɨ ɧɢɬɶɸ «Ⱥɪɦɚɥɨɧ» 

№ 
ɩ/ɩ 

Ɇɚɪɤɢɪɨɜɤɚ 
ɨɛɪɚɡɰɚ 

Ɇɚɤɫ. ɇɚ-
ɩɪɹɠɟɧɢɟ 

Ɇɉɚ 

Ɇɚɤɫ. 
ɇɚɝɪɭɡ-
ɤɚ P, ɇ 

ɉɪɨɝɢɛ 
ɩɪɢ 

Fɦɚɤɫ, 
ɦɦ 

Ɍɨɥɳɢ-
ɧɚ ɨɛ-

ɪɚɡɰɚ h, 

ɦɦ 

ɒɢɪɢ-
ɧɚ ɨɛ-
ɪɚɡɰɚ 
b, ɦɦ 

ɉɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ 
ɨɛɪɚɡɰɚ 
A, ɦɦ2

 

1. Ɉɛɪɚɡɟɰ 1.2 37,31 3944,09 0,60 5,49 14,44 79,28 

2. Ɉɛɪɚɡɟɰ 1.3 38,07 3933,92 0,54 5,51 14,07 77,50 

3. Ɉɛɪɚɡɟɰ 1.ζ 37,47 3951,40 0,58 5,49 14,41 79,08 

4. Ɉɛɪɚɡɟɰ 1.η 37,89 3925,69 0,54 5,45 14,27 77,71 

5. Ɉɛɪɚɡɟɰ 1.6 36,09 3800,95 0,49 5,50 14,36 79,00 

6. Ɉɛɪɚɡɟɰ 1.7 36,89 3852,98 0,61 5,54 14,15 78,34 

Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

x 37,29 3901,50 0,56 5,49 14,28 78,48 

R 1,99 150,46 0,12 0,09 0,37 1,78 

S 0,72 60,67 0,04 0,03 0,15 0,75 

ν 1,94 1,56 8,00 0,54 1,04 0,96 
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Ɋɢɫ. 6. Ⱦɢɚɝɪɚɦɦɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ, ɩɪɨɲɢɬɵɯ ɧɢɬɶɸ «Ⱥɪɦɚɥɨɧ» 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 

ɫɞɜɢɝɟ ɦɟɬɨɞɨɦ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢɡɝɢɛɚ ɤɨɪɨɬɤɢɯ ɛɚɥɨɱɧɵɯ ɨɛɪɚɡɰɨɜ ɬɪɟɯ ɪɚɡ-

ɥɢɱɧɵɯ ɫɟɪɢɣ, ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɩɪɢ 

ɫɞɜɢɝɟ Ĳ (ɪɢɫ. 7): 

a) ɞɥɹ ɧɟɩɪɨɲɢɬɨɝɨ ɨɛɪɚɡɰɚ – 3η,66±3,1η Ɇɉɚ; 

b) ɨɛɪɚɡɰɚ, ɩɪɨɲɢɬɨɝɨ ɧɢɬɶɸ «Ⱥɪɦɚɥɨɧ» – 37,29±2,16 Ɇɉɚ; 

c) ɨɛɪɚɡɰɚ, ɩɪɨɲɢɬɨɝɨ ɧɢɬɶɸ «Ⱥɪɦɨɫ» – ζ8,12±η,η8 Ɇɉɚ. 

 

 
 

Ɋɢɫ. 7. ɉɪɨɱɧɨɫɬɶ ɧɟɩɪɨɲɢɬɵɯ ɢ ɩɪɨɲɢɬɵɯ ɨɛɪɚɡɰɨɜ 
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Ɂɚɤɥɸɱɟɧɢɟ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɭɬɟɦ ɜɵɛɨɪɤɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɜɚɪɢɚɧɬɨɜ ɚɪɦɢɪɨɜɚɧɢɹ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɟɮɨɪɦ, ɚ ɬɚɤɠɟ ɢɫɩɵɬɚɧɢɣ ɧɚ 

ɫɬɨɣɤɨɫɬɶ ɤ ɩɪɟɞɟɥɶɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ, ɜɵɹɜɥɟɧɚ ɹɜɧɚɹ ɡɚɜɢɫɢ-

ɦɨɫɬɶ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɨɬ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɯɟɦ 

ɚɪɦɢɪɨɜɚɧɢɹ, ɧɚɝɥɹɞɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɪɟɯɦɟɪɧɨɝɨ 

ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɟɮɨɪɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɪɚɡɥɢɱɧɵɦɢ ɫɯɟɦɚɦɢ ɩɨɩɟɪɟɱɧɵɯ 

ɚɪɦɢɪɭɸɳɢɯ ɩɪɨɲɢɜɨɤ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɨɲɢɜɤɚ ɩɪɟɮɨɪɦɵ ɧɢɬɶɸ «Ⱥɪɦɨɫ» ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɱ-

ɧɨɫɬɶ ɨɩɵɬɧɵɯ ɧɚ 3ζ,9 %. Ɇɟɬɨɞɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɧɚɲɢɜɤɢ ɪɨɜɢɧɝɚ ɧɚ 

ɬɟɥɨ ɩɪɟɮɨɪɦɵ ɞɚɸɬ ɩɪɢɪɨɫɬ ɜ ɩɚɪɚɦɟɬɪɚɯ ɦɟɠɫɥɨɟɜɨɝɨ ɫɞɜɢɝɚ ɞɨ ζ0 %, ɩɪɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɫɧɢɠɟɧɢɢ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɞɨ 60 %, ɢ ɡɧɚɱɟɧɢɣ ɦɨ-

ɞɭɥɹ ɩɪɨɞɨɥɶɧɨɣ ɭɩɪɭɝɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 20 % ɞɨ 60 %.  

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɬɚɬɶɟ ɧɚɝɥɹɞɧɨ ɨɛɨɡɧɚɱɟɧɵ ɫɭɳɟɫɬɜɟɧɧɵɟ ɩɟɪɫɩɟɤ-

ɬɢɜɵ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɩɥɚɬɮɨɪɦɵ ɬɪɟɯɦɟɪɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɫɭɯɢɯ ɩɪɟɮɨɪɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡ-

ɞɟɥɢɣ ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɢɧɫɬ-

ɪɭɦɟɧɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɣ 

ɬɪɟɯɦɟɪɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɫɭɯɢɯ ɩɪɟɮɨɪɦ.  
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ɝɨ ɰɟɧɬɪɚ «Ʉɨɦɩɨɡɢɬɵ Ɋɨɫɫɢɢ» ɩɪɢ Ɇɨɫɤɨɜɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢ-
ɬɟɬɟ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ 

ɉɨɥɢɤɚɪɩɨɜɚ ɂɪɢɧɚ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ – ɢɧɠɟɧɟɪ Ɇɟɠɨɬɪɚɫɥɟɜɨɝɨ ɢɧɠɢɧɢɪɢɧɝɨɜɨɝɨ 
ɰɟɧɬɪɚ «Ʉɨɦɩɨɡɢɬɵ Ɋɨɫɫɢɢ» ɩɪɢ Ɇɨɫɤɨɜɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟ-
ɬɟ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ 

Ȼɨɝɚɱɟɜ ȼɹɱɟɫɥɚɜ ȼɥɚɞɢɦɢɪɨɜɢɱ – ɜɟɞɭɳɢɣ ɢɧɠɟɧɟɪ Ɇɟɠɨɬɪɚɫɥɟɜɨɝɨ ɢɧɠɢɧɢɪɢɧɝɨ-
ɜɨɝɨ ɰɟɧɬɪɚ «Ʉɨɦɩɨɡɢɬɵ Ɋɨɫɫɢɢ» ɩɪɢ Ɇɨɫɤɨɜɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪ-
ɫɢɬɟɬɟ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ 

Ɂɨɥɨɬɚɪɟɧɤɨ ɂɜɚɧ Ⱦɦɢɬɪɢɟɜɢɱ – ɜɟɞɭɳɢɣ ɢɧɠɟɧɟɪ-ɤɨɧɫɬɪɭɤɬɨɪ Ɇɟɠɨɬɪɚɫɥɟɜɨɝɨ ɢɧ-
ɠɢɧɢɪɢɧɝɨɜɨɝɨ ɰɟɧɬɪɚ «Ʉɨɦɩɨɡɢɬɵ Ɋɨɫɫɢɢ» ɩɪɢ Ɇɨɫɤɨɜɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɬɟɯɧɢɱɟ-
ɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ 

ȿɪɟɦɟɧɤɨ ȼɚɞɢɦ Ⱥɥɟɤɫɟɟɜɢɱ – ɦɚɝɢɫɬɪ 2 ɤɭɪɫɚ ɤɚɮɟɞɪɵ ɋɆ13 Ɇɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬ-
ɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ 
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ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɪɟɠɢɦɨɜ ɪɟɜɟɪɫɢɜɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɬɨɤɚ ɧɚ ɩɪɨɰɟɫɫ ɷɥɟɤ-

ɬɪɨɨɫɚɠɞɟɧɢɹ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɢɡ ɫɟɪɧɨɤɢɫɥɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ ɫ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɨɦ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɚɪɶɢɪɭɹ ɩɚɪɚɦɟɬɪɵ ɪɟɜɟɪɫɢɜɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɬɨɤɚ – ɜɪɟɦɹ ɤɚɬɨɞɧɨɝɨ 

ɤ ɢ ɚɧɨɞɧɨɝɨ ɚ ɢɦɩɭɥɶɫɨɜ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɤɚɬɨɞɧɵɯ ɨɫɚɞɤɨɜ. ɉɪɢ ɫɨɨɬɧɨɲɟ-

ɧɢɢ ɤɚ ɨɬ 201 ɤ 203 ɜɧɭɬɪɟɧɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɤɪɵɬɢɹɯ ɫɧɢɠɚɸɬɫɹ ɧɚ з 2η % (іɤ = 

8 Ⱥ/ɞɦ2). ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɥɟɫɬɹɳɢɯ ɢ 

ɬɜɟɪɞɵɯ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɫ ɦɟɧɶɲɢɦɢ ȼɇ ɢɡ ɫɟɪɧɨɤɢɫɥɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ (100 ɝ/ɥ 

ɋoSO4) ɫ ɞɨɛɚɜɤɨɣ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ (2 ɦɥ/ɥ) ɷɥɟɤɬɪɨɥɢɡ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɚ ɪɟɜɟɪɫɢɜ-

ɧɨɦ ɢɦɩɭɥɶɫɧɨɦ ɬɨɤɟ ɜ ɪɟɠɢɦɟ ɤɚ = 202- 4. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɟɪɧɨɤɢɫɥɵɣ ɷɥɟɤɬɪɨɥɢɬ, ɦɨɧɨɷɬɚɧɨɥɚɦɢɧ, ɤɨɛɚɥɶɬɨɜɵɟ ɩɨɤɪɵ-

ɬɢɹ, ɤɢɧɟɬɢɤɚ, ɜɵɯɨɞ ɩɨ ɬɨɤɭ,  ɬɜɟɪɞɨɫɬɶ, ɜɧɭɬɪɟɧɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɪɟɜɟɪɫɢɜɧɵɣ ɢɦɩɭɥɶɫ-
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The influence of the modes of reverse pulse current on the process of electrodeposition 

of cobalt coatings of sulfuric acid electrolytes with monoethanolamine. It is established that by 

varying the parameters of the reverse pulse current – time cathode ɤ to and anodic pulses ɚ and 

you can change the properties of cathodic precipitation.  At a ratio of ɤɚ from 201 to 203 

internal stresses in coatings are reduced by ~ 25 % (іɤ = 8 A/dm
2
). Based on these data, it is es-

tablished that for receiving brilliant and solid cobalt coatings with less NR from sulfate electro-

lytes (100 g/l ɋɨЅɈ4) with addition of monoethanolamine (2 ml/l) electrolysis should be carried 

out on a reverpulse current mode ɤɚ = 202-4. 

 

Keywords: sulfuric acid solution, monoethanolamine, cobalt coating, kinetics, current ef-

ficiency, hardness, internal str 

 

ȼɜɟɞɟɧɢɟ. Ʉɨɛɚɥɶɬɨɜɵɟ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ ɨɛɥɚɞɚɸɬ ɤɨɦ-

ɩɥɟɤɫɨɦ ɰɟɧɧɵɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɧɚ-

ɩɪɢɦɟɪ, ɦɚɝɧɢɬɧɵɦɢ, ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɶɸ, ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ, ɨɬɪɚ-

ɠɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɩɨɷɬɨɦɭ ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱ-

ɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ – ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɢ, 

ɤɨɫɦɢɱɟɫɤɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɟ ɢ ɞɪ. Д1-6Ж. Ⱦɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ  

ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɢ ɩɪɟɞɚɧɢɹ ɢɦ ɧɨɜɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɨɣɫɬɜ, ɩɪɨ-

ɜɨɞɹɬ ɫɨɜɦɟɫɬɧɨɟ ɨɫɚɠɞɟɧɢɟ ɤɨɛɚɥɶɬɚ ɫ ɧɟɤɨɬɨɪɵɦɢ ɦɟɬɚɥɥɚɦɢ, ɩɨɥɭɱɚɹ 

ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ ɢɡ ɫɩɥɚɜɨɜ, ɧɚɩɪɢɦɟɪ, ɧɢɤɟɥɶ-ɤɨɛɚɥɶɬ Д7-9], 

ɯɪɨɦ-ɤɨɛɚɥɶɬ Д10Ж ɢ ɞɪ. 

Ʉɨɛɚɥɶɬɨɜɵɟ ɩɨɤɪɵɬɢɹ ɩɨɥɭɱɚɸɬ ɢɡ ɪɚɡɥɢɱɧɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ – ɫɟɪɧɨ-

ɤɢɫɥɵɯ, ɯɥɨɪɢɞɧɵɯ, ɩɢɪɨɮɨɫɮɚɬɧɵɯ, ɫɭɥɶɮɚɦɢɧɨɜɵɯ. ȼɜɟɞɟɧɢɟ ɜ ɷɥɟɤɬɪɨ-

ɥɢɬɵ ɞɨɛɚɜɨɤ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɩɨɤɪɵɬɢɣ, ɧɚɩɪɢɦɟɪ, ɩɨɜɵɲɚɬɶ 

ɬɜɟɪɞɨɫɬɶ ɩɨɤɪɵɬɢɣ ɢ ɢɯ ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɬɨɣɤɨɫɬɶ, ɭɜɟɥɢɱɢɜɚɬɶ ɨɬɪɚɠɚɬɟɥɶ-

ɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ (ɛɥɟɫɤ) ɢ ɞɪ. Д11-13].  
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Ɋɚɧɟɟ ɩɪɨɜɟɞɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɜɟɞɟɧɢɟ 

ɜ ɫɟɪɧɨɤɢɫɥɵɣ ɷɥɟɤɬɪɨɥɢɬ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɨɣ ɞɨɛɚɜɤɢ - ɦɨɧɨɷɬɚɧɨɥɚ-

ɦɢɧɚ (ɆɗȺ) ɪɚɫɲɢɪɹɟɬ ɞɢɚɩɚɡɨɧ ɤɚɬɨɞɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɛɥɟɫɬɹɳɢɯ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ, ɤɚɤ ɜ ɫɬɚɰɢɨɧɚɪɧɵɯ, ɬɚɤ ɢ ɢɦɩɭɥɶɫɧɵɯ 

ɪɟɠɢɦɚɯ ɬɨɤɚ Д13-16]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɨɜɟɞɟɧɢɟ ɷɥɟɤɬɪɨɥɢɡɚ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ ɩɨ-

ɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɫɬɪɭɤɬɭɪɨɣ ɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɯ ɨɫɚɞɤɨɜ, ɧɚ-

ɩɪɢɦɟɪ, ɢɡɦɟɧɹɬɶ ɢɯ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɢ ɬɜɟɪɞɨɫɬɶ, ɜɥɢɹɬɶ ɧɚ ɪɚɡɦɟɪ ɡɟɪɟɧ Д17-

19Ж, ɚ ɬɚɤɠɟ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɫɚɠɞɟɧɢɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɢɦɟɧɟ-

ɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ȼ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜɨɡɦɨɠɧɨ-

ɫɬɶɸ ɩɪɨɜɟɞɟɧɢɹ ɷɥɟɤɬɪɨɥɢɡɚ ɩɪɢ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, ɛɨɥɟɟ ɛɥɢɡɤɨɣ ɤ ɩɪɟɞɟɥɶ-

ɧɨɣ, ɞɢɮɮɭɡɢɨɧɧɨɣ, ɱɟɦ ɷɬɨ ɞɨɩɭɫɬɢɦɨ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ. ȼ 

ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɭɥɭɱɲɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɤɚ ɩɨ ɩɨɜɟɪɯɧɨ-

ɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɜɵɫɬɭɩɚɯ ɪɚɫɬɭɳɟɝɨ ɤɚɬɨɞɧɨɝɨ ɨɫɚɞɤɚ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ ɫɬɚ-

ɧɨɜɢɬɶɫɹ ɧɢɠɟ ɢ ɫɧɢɠɚɟɬɫɹ ɞɟɧɞɪɢɬɨɨɛɪɚɡɨɜɚɧɢɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɷɥɟɤɬɪɨɨɫɚɠɞɟɧɢɹ ɦɟɬɚɥɥɨɜ ɩɪɢɦɟɧɹɸɬ ɪɚɡ-

ɥɢɱɧɵɟ ɮɨɪɦɵ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɬɨɤɨɜ: ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɩɟɪɟɦɟɧɧɵɣ, ɚɫɫɢ-

ɦɟɬɪɢɱɧɵɣ ɩɟɪɟɦɟɧɧɵɣ, ɩɭɥɶɫɢɪɭɸɳɢɣ, ɢɦɩɭɥɶɫɧɵɣ, ɪɟɜɟɪɫɢɜɧɵɣ ɢ ɞɪ. 

[19-20Ж. ɉɭɥɶɫɢɪɭɸɳɢɣ ɬɨɤ, ɧɚɩɪɢɦɟɪ, ɩɨɥɭɱɚɸɬ ɧɚɥɨɠɟɧɢɟɦ ɧɚ ɩɨɫɬɨɹɧ-

ɧɵɣ ɬɨɤ ɨɞɧɨɩɨɥɭɩɟɪɢɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ. ɂɦɩɭɥɶɫɧɵɣ ɬɨɤ – 

ɷɬɨ ɬɨɤ ɫ ɦɚɥɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɢɦɩɭɥɶɫɚ ɢ ɛɨɥɶɲɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ-

ɫɬɶɸ ɩɚɭɡɵ. ɂɦɩɭɥɶɫ ɦɨɠɟɬ ɛɵɬɶ ɩɪɹɦɵɦ, ɟɫɥɢ ɢɦɩɭɥɶɫɧɚɹ ɢ ɩɨɫɬɨɹɧɧɚɹ 

ɫɨɫɬɚɜɥɹɸɳɢɟ ɬɨɤɚ ɫɨɜɩɚɞɚɸɬ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ, ɢ ɨɛɪɚɬɧɵɦ, ɟɫɥɢ ɨɧɢ ɩɪɨ-

ɬɢɜɨɩɨɥɨɠɧɵ. ɉɪɢ ɪɟɜɟɪɫɢɜɧɨɦ ɬɨɤɟ ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɡɦɟɧɹɟɬɫɹ ɩɨɥɹɪɧɨɫɬɶ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɪɟɠɢɦɭ. Ɋɟɜɟɪɫɢɜɧɵɣ ɬɨɤ ɧɚɲɟɥ ɩɪɢɦɟɧɟɧɢɟ 

ɜ ɪɚɡɥɢɱɧɵɯ ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɟɪɟɛɪɟɧɢɢ ɢ ɥɚɬɭɧɢ-

ɪɨɜɚɧɢɢ ɞɟɬɚɥɟɣ ɢɡ ɰɢɚɧɢɫɬɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ, ɚ ɜ ɤɢɫɥɵɯ ɷɥɟɤɬɪɨɥɢɬɚɯ ɞɥɹ 

ɦɟɞɧɟɧɢɹ ɨɫɚɠɞɚɸɬɫɹ ɦɟɞɧɵɟ ɩɨɤɪɵɬɢɹ ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɵ ɢ ɛɟɡ ɞɟɧɞɪɢɬɨɜ. 

ɏɪɨɦɨɜɵɟ ɩɨɤɪɵɬɢɹ, ɨɫɚɠɞɟɧɧɵɟ ɧɚ ɪɟɜɟɪɫɢɜɧɨɦ ɬɨɤɟ, ɩɨɥɭɱɚɸɬɫɹ ɫ ɧɢɡɤɢ-

ɦɢ ɜɧɭɬɪɟɧɧɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ (ȼɇ). Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹ-
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ɠɟɧɢɣ ɜ ɤɨɛɚɥɶɬɨɜɵɯ ɨɫɚɞɤɚɯ, ɨɫɚɠɞɟɧɧɵɯ ɢɡ ɩɢɪɨɮɨɫɮɚɬɧɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ, 

ɩɪɢɦɟɧɹɸɬ ɚɫɫɢɦɟɬɪɢɱɧɵɣ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ȼɇ ɜ ɤɨɛɚɥɶɬɨ-

ɜɵɯ ɩɨɤɪɵɬɢɹɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɷɥɟɤɬɪɨɨɫɚɠɞɟɧɢɟ ɜ ɫɟɪɧɨɤɢɫɥɵɯ ɷɥɟɤɬɪɨɥɢ-

ɬɚɯ ɩɪɨɜɨɞɢɬɶ ɧɚ ɚɫɫɢɦɟɬɪɢɱɧɨɦ ɢɦɩɭɥɶɫɧɨɦ ɬɨɤɟ Д20Ж. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɩɪɨɞɨɥɠɢɬɶ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɪɟɠɢɦɨɜ ɪɟɜɟɪɫɢɜɧɨɝɨ 

ɢɦɩɭɥɶɫɧɨɝɨ ɬɨɤɚ ɧɚ ɩɪɨɰɟɫɫ ɷɥɟɤɬɪɨɨɫɚɠɞɟɧɢɹ ɤɨɛɚɥɶɬɚ ɢɡ ɫɟɪɧɨɤɢɫɥɵɯ 

ɷɥɟɤɬɪɨɥɢɬɨɜ ɫ ɆɗȺ ɢ ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ. 

 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

Ʉɨɛɚɥɶɬɨɜɵɟ ɩɨɤɪɵɬɢɹ ɩɨɥɭɱɚɥɢ ɢɡ η ɷɥɟɤɬɪɨɥɢɬɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɭɥɶɮɚɬɚ ɤɨɛɚɥɶɬɚ CoSO4 (ɝ/ɥ): 1-100; 2-30; 3-10; 4-5; 5-2. ȼ 

ɤɚɠɞɵɣ ɢɡ ɪɚɫɬɜɨɪɨɜ ɜɜɨɞɢɥɢ η ɝ/ɥ NaCl, 15 ɝ/ɥ H3BO3  ɢ 2 ɦɥ/ɥ ɆɗȺ ; t = 20-

25
0
C; ɪɇ 2,2. Ʉɚɬɨɞɧɭɸ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ ɢɡɦɟɧɹɥɢ ɨɬ 2 ɞɨ 8 Ⱥ/ɞɦ2. Ⱥɧɨɞɵ ɢɫ-

ɩɨɥɶɡɨɜɚɥɢ ɤɨɛɚɥɶɬɨɜɵɟ (ɋɨ 99,9), ɚ ɤɚɬɨɞɵ – ɢɡ ɦɟɞɢ. ȼɵɯɨɞ ɩɨ ɬɨɤɭ ɤɨ-

ɛɚɥɶɬɚ (ȼɌɋɨ) ɨɩɪɟɞɟɥɹɥɢ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɞɧɨ-

ɝɨ ɤɭɥɨɧɨɦɟɬɪɚ. Ʉɚɬɨɞɧɭɸ ɩɨɥɹɪɢɡɚɰɢɸ ɢɡɭɱɚɥɢ ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ (2 ɦȼ/ɫ) ɧɚ ɩɨɬɟɧɰɢɨɫɬɚɬɟ ɉ-η827Ɇ, ɢɫɩɨɥɶɡɭɹ ɫɚɦɨɩɢɲɭɳɢɣ ɩɨ-

ɬɟɧɰɢɨɦɟɬɪ Ʉɋɉ. Ɋɚɛɨɱɢɦ ɷɥɟɤɬɪɨɞɨɦ ɫɥɭɠɢɥ ɦɟɞɧɵɣ ɫ ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯ-

ɧɨɫɬɢ 1 ɫɦ2. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɞɚ ɫɪɚɜɧɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɯɥɨɪɢɞ-

ɫɟɪɟɛɪɹɧɵɣ, ɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ – ɢɡ ɩɥɚɬɢɧɵ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɥɟɤɬɪɨɥɢɡɚ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɨɦ ɪɟɠɢɦɟ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɭɫɬɚɧɨɜɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɝɟɧɟɪɢɪɨɜɚɬɶ ɪɟɜɟɪɫɧɵɣ ɢɦɩɭɥɶɫɧɵɣ ɬɨɤ. ɗɥɟɤ-

ɬɪɨɥɢɡ ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɨɨɱɟɪɟɞɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɦɩɭɥɶɫɧɨɝɨ ɬɨɤɚ ɨɬɪɢɰɚ-

ɬɟɥɶɧɨɝɨ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɡɧɚɤɨɜ. ɋɨɨɬɧɨɲɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɤɚɬɨɞɧɨɣ ɢ 

ɚɧɨɞɧɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɡɚɞɚɜɚɥɢ ɚɦɩɥɢɬɭɞɚɦɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢ ɩɨɥɨɠɢ-

ɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ, ɢɯ ɞɥɢɬɟɥɶɧɨɫɬɶɸ, ɱɚɫɬɨɬɨɣ ɫɥɟɞɨɜɚɧɢɹ ɢ ɜɚɪɶɢɪɨ-

ɜɚɥɢ ɤɚɤ τɤ τa = 20-30/1-η, ɝɞɟ Ĳk – ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɚɬɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ, Ĳa – 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɚɧɨɞɧɨɝɨ. ɋɬɪɭɤɬɭɪɭ ɩɨɤɪɵɬɢɣ ɢɡɭɱɚɥɢ ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ 

ȾɊɈɇ – 2. Ɇɢɤɪɨɬɜɟɪɞɨɫɬɶ ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɉɆɌ-3 ɩɪɢ ɧɚɝɪɭɡɤɟ ɧɚ ɢɧɞɟɧɬɨɪ 
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100 ɝ. Ɇɨɪɮɨɥɨɝɢɸ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɢɫɫɥɟɞɨɜɚɥɢ ɧɚ ɦɢɤɪɨɫɤɨɩɟ JSM 

– 638 LV. ȼɧɭɬɪɟɧɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɦɟɪɹɥɢ ɦɟɬɨɞɨɦ ɝɢɛɤɨɝɨ ɤɚɬɨɞɚ, ɨɰɟɧɢ-

ɜɚɹ ɢɯ ɩɨ ɭɝɥɭ ɨɬɤɥɨɧɟɧɢɹ αɫɪ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɢ (ɞɨ ɷɥɟɤɬɪɨɨɫɚɠɞɟ-

ɧɢɹ) ɬɨɧɤɨɣ ɦɟɞɧɨɣ ɮɨɥɶɝɢ ɞɥɢɧɨɣ 10 ɫɦ ɢ ɩɟɪɟɫɱɢɬɵɜɚɥɢ ɜ ɟɞɢɧɢɰɚɯ 

ɤɝ/ɫɦ2
. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

 

ɂɡ ɪɢɫ. 1 ɜɢɞɧɨ, ɱɬɨ ɧɚ ɜɵɯɨɞ ɩɨ ɬɨɤɭ ɤɨɛɚɥɶɬɚ (ȼɌCo) ɡɚɦɟɬɧɨɟ ɜɥɢɹ-

ɧɢɟ ɨɤɚɡɵɜɚɟɬ ɤɚɬɨɞɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ iɄ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɬɨɪɨɣ  ɨɬ 2 ɞɨ            

8 Ⱥ/ɞɦ2
 ȼɌCo ɜɨɡɪɚɫɬɚɟɬ ɨɬ ζη ɞɨ 61 % (ɜɪɟɦɹ ɷɥɟɤɬɪɨɥɢɡɚ τɷɥɟɤ = 30 ɦɢɧɭɬ), 

ɱɬɨ, ɨɱɟɜɢɞɧɨ, ɨɛɭɫɥɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜɨɞɨɪɨɞɚ ɫ ɪɨɫɬɨɦ 

ίɤ. ɇɚɢɛɨɥɶɲɢɣ ɜɵɯɨɞ ɩɨ ɬɨɤɭ ɤɨɛɚɥɶɬɚ (ȼɌCo = 68 %) ɨɩɪɟɞɟɥɟɧ ɜ ɷɥɟɤɬɪɨ-

ɥɢɬɟ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ CoSO4 100 ɝ/ɥ (ɷɥɟɤɬɪɨɥɢɬ 1) ɩɪɢ iɤ = 8 Ⱥ/ɞɦ2
.  

 

 

 

Ɋɢɫ. 1. ȼɥɢɹɧɢɟ ɤɚɬɨɞɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ (ίɤ) ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɥɟɤɬɪɨɥɢɡɚ (τ ɷɥɟɤ) ɧɚ 
ɜɵɯɨɞ ɩɨ ɬɨɤɭ ɤɨɛɚɥɶɬɚ (ȼɌCo). ίɤ (Ⱥ/ɞɦ2

): 1-2; 2-4; 3-8 

 

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɤɢɧɟɬɢɤɢ ɷɥɟɤɬɪɨɨɫɚɠɞɟɧɢɹ ɤɨɛɚɥɶɬɚ ɜ ɢɫɫɥɟɞɭɟɦɵɯ 

ɷɥɟɤɬɪɨɥɢɬɚɯ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɥɶɮɚɬɚ ɤɨ-
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ɛɚɥɶɬɚ ɨɬ 2 ɞɨ 100 ɝ/ɥ ɧɚɛɥɸɞɚɟɬɫɹ ɞɟɩɨɥɹɪɢɡɚɰɢɹ ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɤɨɛɚɥɶɬɚ, 

ɤɨɬɨɪɚɹ ɬɟɦ ɡɚɦɟɬɧɟɟ, ɱɟɦ ɛɨɥɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ CoSO4 (ɪɢɫ. 2). ɇɚɩɪɢɦɟɪ, 

ɩɪɢ ίɤ = 2 Ⱥ/ɞɦ2
 ɞɟɩɨɥɹɪɢɡɚɰɢɹ Δȿ = 0,48 ȼ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɞɟ-

ɩɨɥɹɪɢɡɚɰɢɹ ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɤɨɛɚɥɶɬɚ ɢɡ ɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɪɚɫɬɜɨ-

ɪɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɟɧɰɢɚɥɨɩɪɟɞɟɥɹɸɳɢɯ ɢɨɧɨɜ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɯ ɤɪɢɜɵɯ ɢɦɟɸɬɫɹ ɩɥɨɳɚɞɤɢ ɩɪɟ-

ɞɟɥɶɧɨɝɨ ɬɨɤɚ (ίɩɪɟɞ). ȼɢɞɧɨ, ɱɬɨ ίɩɪɟɞ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɜɵɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ 

CoSO4. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɭɥɶɮɚɬɚ ɤɨɛɚɥɶɬɚ ɪɚɜɧɚ 10 ɝ/ɥ, ɬɨ ίɩɪɟɞ 

= 9 ɦȺ/ɫɦ2, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ CoSO4. ɞɨ 100 ɝ/ɥ (ɪɢɫ.2, ɤɪɢɜɚɹ 1) 

ɩɪɟɞɟɥɶɧɵɣ ɬɨɤ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 11 ɦȺ/ɫɦ2
. 

 

 I, ɦȺ/ɫɦ2 

ȿ, ȼ
 

 

Ɋɢɫ. 2. ɉɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɢɟ E, ί – ɤɪɢɜɵɟ ɜɵɞɟɥɟɧɢɹ ɤɨɛɚɥɶɬɚ ɢɡ ɫɭɥɶɮɚɬɧɨɝɨ 

ɷɥɟɤɬɪɨɥɢɬɚ ɫ ɆɗȺ. Ʉɨɧɰɟɧɬɪɚɰɢɹ CoSO4.(ɝ/ɥ): 1 – 100; 2 – 30; 3 – 10; 4 – 5; 5 – 2 

 

ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ CШSτ4 ɜ ɷɥɟɤɬɪɨɥɢɬɟ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɟ 

ɤɪɢɜɵɟ ɫɦɟɳɚɸɬɫɹ ɜ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɨɛɥɚɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ (ɪɢɫ. 2), ɱɬɨ ɨɛɴ-

ɹɫɧɹɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɨɞɚ ɜɢɡɭɚɥɶɧɨ ɧɚɛɥɸɞɚɟɦɨɣ ɩɥɟɧ-

ɤɢ ɝɢɞɪɨɤɫɢɞɚ ɤɨɛɚɥɶɬɚ, ɩɨɷɬɨɦɭ ɜ ɪɚɡɛɚɜɥɟɧɧɨɦ ɷɥɟɤɬɪɨɥɢɬɟ (CCoSO4 = 2 ɝ/ɥ) 

ɤɨɛɚɥɶɬ ɧɟ ɨɫɚɠɞɚɟɬɫɹ.  
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ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ pH ɷɥɟɤɬɪɨɥɢɬɚ ɧɚɛɥɸɞɚɟɬɫɹ ɡɚɦɟɬɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ 

ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɤɨɛɚɥɶɬɚ ɢɡ ɪɚɡɛɚɜɥɟɧɧɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɡ-

ɦɟɧɟɧɢɢ pH ɨɬ 1,0 ɞɨ 3,2 Δȿ = 0,78 ȼ. ɇɚɛɥɸɞɚɟɦɚɹ ɩɨɥɹɪɢɡɚɰɢɹ, ɨɱɟɜɢɞɧɨ, 

ɨɛɭɫɥɨɜɥɟɧɚ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɢɞɪɨɤɫɢɞɚ ɤɨɛɚɥɶɬɚ, ɤɨɬɨɪɵɣ ɚɞɫɨɪɛɢɪɭɹɫɶ ɧɚ 

ɚɤɬɢɜɧɵɯ ɭɱɚɫɬɤɚɯ ɤɚɬɨɞɚ ɛɥɨɤɢɪɭɟɬ ɩɪɨɰɟɫɫ ɪɚɡɪɹɞɚ ɢɨɧɨɜ Co
2+

 ɢ ɬɟɦ ɫɭɳɟ-

ɫɬɜɟɧɧɟɟ, ɱɟɦ ɜɵɲɟ pH ɷɥɟɤɬɪɨɥɢɬɚ (ɉɊCo(OH)2 = 6,3 10
-15). ȼ ɛɨɥɟɟ ɤɨɧɰɟɧ-

ɬɪɢɪɨɜɚɧɧɵɯ ɪɚɫɬɜɨɪɚɯ (CCoSO4 = 100 ɝ/ɥ) ɜɥɢɹɧɢɟ pH ɦɟɧɟɟ ɡɚɦɟɬɧɨ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɥɟɫɬɹɳɢɟ ɩɨɤɪɵɬɢɹ ɨɫɚɠɞɚɸɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ίɤ 

= 2-4 Ⱥ/ɞɦ2
 (ɪɇ = 2,1) ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ pH (2,η) ɩɨɤɪɵɬɢɹ ɨɫɚɠɞɚɸɬɫɹ ɩɨ-

ɥɭɛɥɟɫɬɹɳɢɟ, ɚ ɩɪɢ pH > 3 – ɦɚɬɨɜɵɟ. ɉɪɢ ίɤ ˃ ζ Ⱥ/ɞɦ2
 ɤɚɱɟɫɬɜɨ ɩɨɤɪɵɬɢɣ 

ɭɯɭɞɲɚɟɬɫɹ ɢ ɩɨ ɤɪɚɹɦ ɤɚɬɨɞɧɨɝɨ ɨɫɚɞɤɚ ɩɨɹɜɥɹɟɬɫɹ ɩɨɞɝɚɪ.  

ɋ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɨɤɪɵɬɢɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɷɥɟɤɬɪɨɨɫɚɠɞɟ-

ɧɢɟ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɩɪɨɜɨɞɢɥɢ ɧɚ ɪɟɜɟɪɫɢɜɧɨɦ ɢɦɩɭɥɶɫɧɨɦ ɬɨɤɟ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɪɟɠɢɦɟ ɤɚ  = 20ζ ɜɵɯɨɞ ɩɨ ɬɨɤɭ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 

75 %, ɱɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɭɜɟɥɢɱɟɧɢɟɦ ίɤ ɜ 1,η ɪɚɡɚ ɩɪɢ ɤɚɬɨɞɧɨɦ ɢɦɩɭɥɶ-

ɫɟ. ɉɪɢ ɷɬɨɦ ɡɚ ɫɱɟɬ ɚɧɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ (ɩɚɭɡɵ) ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɬɜɨɪɟɧɢɟ 

ɝɢɞɪɨɤɫɢɞɚ ɤɨɛɚɥɶɬɚ ɢ ɩɨɞɝɚɪ ɧɟ ɨɛɪɚɡɭɟɬɫɹ. Ʉɪɨɦɟ ɷɬɨɝɨ ɡɚɦɟɬɧɨ ɫɧɢɠɚɸɬ-

ɫɹ ɜɧɭɬɪɟɧɧɢɟ ɧɚɩɪɹɠɟɧɢɹ (ȼɇ) ɜ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɹɯ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɷɥɟɤɬɪɨɥɢɡɚ ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ iɤ ɨɬ ζ ɞɨ 8 A/ɞɦ2
 ȼɇ ɜɨɡɪɚɫ-

ɬɚɸɬ ɜ 1,6 ɪɚɡɚ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɜɤɥɸɱɟɧɢɟɦ ɝɢɞɪɨɤɫɢɞɚ ɤɨɛɚɥɶɬɚ ɜ ɤɚɬɨɞ-

ɧɵɣ ɨɫɚɞɨɤ. ɉɪɢɦɟɧɟɧɢɟ ɪɟɜɟɪɫɢɜɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɬɨɤɚ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬ-

ɜɟɧɧɨ ɫɧɢɡɢɬɶ ȼɇ (ɪɢɫ. 3). 

ɂɡ ɪɢɫ. 3 ɜɢɞɧɨ, ɱɬɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɫɨɨɬɧɨɲɟɧɢɹ ɤɚ, ɬ. ɟ. ɭɜɟɥɢɱɟ-

ɧɢɟɦ ɜɪɟɦɟɧɢ ɚɧɨɞɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ȼɇ ɡɚɦɟɬɧɨ ɫɧɢɠɚɸɬɫɹ, ɱɬɨ ɨɛɭɫɥɨɜ-

ɥɟɧɨ ɢɡɦɟɧɟɧɢɹɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɜ ɨɤɨɥɨ ɤɚɬɨɞɧɨɣ ɨɛɥɚɫɬɢ. ɇɚɩɪɢɦɟɪ, 

ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɨɬɧɨɲɟɧɢɹ ɤɚ ɨɬ 201 ɤ 203 ȼɇ ɜ ɩɨɤɪɵɬɢɹɯ ɫɧɢɠɚɸɬ-

ɫɹ ɧɚ з 2η % (іɤ = 8 Ⱥ/ɞɦ2
). 
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Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ αɫɪ ɨɬ іɤ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (1) ɢ ɪɟɜɟɪɫɢɜɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ 
ɬɨɤɚ ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ɤɚ: 2 – 201; 3 – 202; 4 – 204; 5 – 205 

 

ȼ ɦɨɦɟɧɬ ɚɧɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ ɨɞɧɢɦ ɢɡ ɜɟɪɨɹɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ 

ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ ɤɨɛɚɥɶɬɚ: Co + 4Cl
– 

= [CoCl4]
2- 

+ 2ē. Ʉɪɨɦɟ ɷɬɨɝɨ ɜɨɡ-

ɦɨɠɧɨ ɨɤɢɫɥɟɧɢɟ ɜɨɞɵ (2H2O – 4ē = O2 + 4H
+), ɩɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɳɢɟɫɹ ɤɚ-

ɬɢɨɧɵ ɜɨɞɨɪɨɞɚ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɫɬɜɨɪɟɧɢɸ ɝɢɞɪɨɤɫɢɞɧɨɣ ɩɥɟɧɤɢ ɢ ɫɧɢɠɚ-

ɸɬ ɜɤɥɸɱɟɧɢɟ Co(OH)2 ɜ ɤɚɬɨɞɧɵɣ ɨɫɚɞɨɤ, ɭɦɟɧɶɲɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ȼɇ. 

ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɷɬɨɦɭ ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɷɥɟɦɟɧɬɧɨɦɭ ɚɧɚɥɢɡɭ ɤɚɬɨɞɧɵɯ 

ɨɫɚɞɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ τɤτa. ɉɪɢ ɦɚɥɵɯ ɡɧɚɱɟ-

ɧɢɹɯ ɚɧɨɞɧɨɝɨ ɜɪɟɦɟɧɢ, ɬ. ɟ. ɤɨɝɞɚ τɤτa, = 201 ɜ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɹɯ 

ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɫɚɦɨɟ ɛɨɥɶɲɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ (ɨɤɨɥɨ 0,5 %), ɚ ɫ 

ɢɡɦɟɧɟɧɢɟɦ ɨɬɧɨɲɟɧɢɹ τɤτa ɞɨ 205 – ɫɚɦɨɟ ɧɢɡɤɨɟ – 0,1 %. 

ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɫɨɨɬɧɨɲɟɧɢɹ ɤɚ ɩɪɨɢɫɯɨɞɢɬ ɫɬɚɛɢɥɢ-

ɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɢ ɜɥɢɹɧɢɟ ɢɦɩɭɥɶɫɧɨɝɨ ɪɟɜɟɪɫɢɜɧɨɝɨ ɬɨɤɚ ɧɟ ɬɚɤ ɡɚɦɟɬɧɨ, 

ɱɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɜ ɤɚɬɨɞɧɵɣ 

ɩɟɪɢɨɞ ɜɨɞɨɪɨɞɚ, ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɱɢɧɨɣ ɩɨɜɵɲɟɧɢɹ 

ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɢɞɧɨ, ɱɬɨ ɩɨɜɵɲɚɬɶ ɫɨɨɬɧɨɲɟɧɢɟ  

ɤɚ ɫɜɵɲɟ, ɱɟɦ 20  ζ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. Ʉɨɛɚɥɶɬɨɜɵɟ ɩɨɤɪɵɬɢɹ, ɩɨɥɭɱɟɧ-

ɧɵɟ ɧɚ ɪɟɜɟɪɫɢɜɧɨɦ ɢɦɩɭɥɶɫɧɨɦ ɬɨɤɟ ɦɟɧɟɟ ɩɨɪɢɫɬɵɟ, ɚ ɫɬɪɭɤɬɭɪɚ ɛɨɥɟɟ 

ɦɟɥɤɨɡɟɪɧɢɫɬɚɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɤɪɵɬɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ 

ɪɟɠɢɦɟ. ɇɚɢɛɨɥɟɟ ɦɟɥɤɨɡɟɪɧɢɫɬɚɹ ɫɬɪɭɤɬɭɪɚ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɜɤɥɸɱɟɧɢɹ-
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ɦɢ ɜ ɜɢɞɟ ɫɮɟɪɨɢɞɨɜ ɨɛɪɚɡɭɟɬɫɹ ɜ ɛɨɥɟɟ ɤɢɫɥɵɯ ɪɚɫɬɜɨɪɚɯ (ɪɇ 1,0) (ɪɢɫ.ζ). ɋ 

ɭɜɟɥɢɱɟɧɢɟɦ ɪɇ ɷɥɟɤɬɪɨɥɢɬɚ ɨɬ 1,0 ɞɨ 1,7 ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɢɣ ɫɬɚɧɨɜɢɬɫɹ 

ɛɨɥɟɟ ɝɪɭɛɨɣ, ɤɨɥɢɱɟɫɬɜɨ ɫɮɟɪɨɢɞɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɪɇ ɞɨ 

3,0 ɜɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɚɧɨɜɢɬɫɹ ɛɭɝɪɢɫɬɨɣ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɫɧɢɠɟɧɢɟɦ ɨɬɪɚɠɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɤɪɵɬɢɣ. ɋ ɢɡ-

ɦɟɥɶɱɟɧɢɟɦ ɫɬɪɭɤɬɭɪɵ ɩɨɜɵɲɚɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɚɤɚɧɫɢɣ Д1ηЖ. ɉɨɹɜɥɟɧɢɟ 

ɢɡɛɵɬɨɱɧɵɯ ɜɚɤɚɧɫɢɣ ɜ ɪɟɲɟɬɤɟ α – Co ɩɪɢɜɨɞɢɬ ɤ ɟɟ ɫɠɚɬɢɸ, ɭɦɟɧɶɲɟɧɢɸ 

ɦɟɠɩɥɨɫɤɨɫɬɧɵɯ ɪɚɫɫɬɨɹɧɢɣ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɜ ɧɟɣ ɭɩɪɭɝɢɯ ɧɚɩɪɹɠɟɧɢɣ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɞɟɮɨɪɦɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɫɬɪɨɣɤɚ ɪɟɲɟɬɤɢ ɢ ɨɛɪɚɡɭɟɬɫɹ ɤɭɛɢ-

ɱɟɫɤɚɹ ɦɨɞɢɮɢɤɚɰɢɹ β - ɮɚɡɵ ɤɨɛɚɥɶɬɚ. ɗɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɞɚɧɧɵɦɢ ɩɨ ɜɥɢɹ-

ɧɢɸ pH ɷɥɟɤɬɪɨɥɢɬɚ ɧɚ ɮɚɡɨɜɵɣ ɫɨɫɬɚɜ Д16Ж. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɚɧɨɞɧɨɝɨ ɜɪɟ-

ɦɟɧɢ ɜ ɢɦɩɭɥɶɫɟ ɨɤɨɥɨ ɤɚɬɨɞɧɨɝɨ ɫɥɨɹ pH ɫɧɢɠɚɟɬɫɹ ɢ ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ 

ɞɥɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ β-ɮɚɡɵ ɢ ɩɨɥɭɱɟɧɢɹ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ Co-ɩɨɤɪɵɬɢɣ. 

ɉɪɢ ɨɬɠɢɝɟ (300ɋ) ɜ ɬɟɱɟɧɢɟ 1η ɦɢɧ. ɪɟɥɶɟɮ ɤɨɛɚɥɶɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 

ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɟɟ ɲɟɪɨɯɨɜɚɬɵɦ, ɚ ɝɪɭɛɵɟ ɩɨɥɨɫɵ ɦɟɞɧɨɣ ɩɨɞɥɨɠɤɢ ɫɬɚɧɨ-

ɜɹɬɫɹ ɦɟɧɟɟ ɡɚɦɟɬɧɵɦɢ. ɉɪɢ iɤ > 1, Ⱥ/ɞɦ2
 ɭɠɟ ɜɢɞɟɧ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɯɚɪɚɤ-

ɬɟɪ ɩɨɤɪɵɬɢɣ ɫ ɪɚɡɦɟɪɨɦ ɤɪɢɫɬɚɥɥɨɜ 1-2 ɦɤɦ. 

ɂɡɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɬɜɟɪɞɨɫɬɢ ɤɚɬɨɞɧɵɯ ɨɫɚɞɤɨɜ ɨɬ ɤɚɬɨɞɧɨɣ ɩɥɨɬɧɨ-

ɫɬɢ ɬɨɤɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ iɤ ɨɬ 1 ɞɨ ζ Ⱥ/ɞɦ2
 ɬɜɟɪɞɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ 

0,83·105
 ɞɨ 1,ζ2·105 

 Ɇɉɚ, ɬ. ɟ. ɜ з 1,7 ɪɚɡɚ. ɉɨɫɥɟ ɨɬɠɢɝɚ ɬɜɟɪɞɨɫɬɶ ɤɨɛɚɥɶ-

ɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɫɧɢɠɚɟɬɫɹ ɩɨɱɬɢ ɜɞɜɨɟ. 

 

 

Ɋɢɫ. ζ. ɉɨɜɟɪɯɧɨɫɬɶ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɜɟɪɫɢɜɧɨɝɨ ɬɨɤɚ 
(ɤɚ = 20ζ) ɩɨɫɥɟ ɨɬɠɢɝɚ ɩɪɢ 300 °ɋ (×1200): ɚ – pH 1,0; ɛ – pH 3,0 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɞɥɹ ɩɨɥɭɱɟ-

ɧɢɹ ɛɥɟɫɬɹɳɢɯ ɢ ɬɜɟɪɞɵɯ ɤɨɛɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ, ɫ ɦɟɧɶɲɢɦɢ ȼɇ ɢɡ 

cɟɪɧɨɤɢɫɥɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɭɥɶɮɚɬɚ ɤɨɛɚɥɶɬɚ 100 ɝ/ɥ ɢ ɞɨ-

ɛɚɜɤɨɣ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ (2 ɦɥ/ɥ) ɷɥɟɤɬɪɨɥɢɡ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɚ ɪɟɜɟɪ-

ɫɢɜɧɨɦ ɢɦɩɭɥɶɫɧɨɦ ɬɨɤɟ ɜ ɪɟɠɢɦɟ ɤɚ = 202-4. 
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Ɋɚɫɬɟɧɢɹ ɤɚɤ ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɵɟ (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɫɩɵɬɵɜɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɬɟɯɧɨɝɟɧɧɨɝɨ ɮɚɤɬɨɪɚ) ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɨɦ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢɡɭɱɟɧɢɹ ɠɢɡɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɧɚ ɤɥɟɬɨɱɧɨɦ ɢ ɦɨɪɮɨ-ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ. ȼɨɡɞɟɣɫɬɜɢɟ ɡɚɝɪɹɡɧɢɬɟɥɹ ɫɤɚɡɵɜɚɟɬɫɹ 

ɧɚ ɬɪɚɧɫɩɢɪɚɰɢɢ ɪɚɫɬɟɧɢɹ, ɩɪɢɜɨɞɹ ɤ ɡɚɤɭɩɨɪɢɜɚɧɢɸ ɭɫɬɶɢɱɧɵɯ ɳɟɥɟɣ ɩɵɥɶɸ, ɛɥɨɤɢɪɭ-

ɟɬɫɹ ɢɯ ɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɤ ɞɟɮɨɪɦɚɰɢɢ ɭɫɬɶɢɰ ɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɹ, ɧɟɤɪɨ-

ɡɚɦ, ɯɥɨɪɨɡɚɦ, ɩɢɝɦɟɧɬɚɰɢɢ, ɢɡɦɟɧɟɧɢɸ ɨɤɪɚɫɤɢ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɵɣ ɜɢɡɭɚɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɫɬɟɧɢɹ ɫ ɯɢɦɢɱɟɫɤɢɦ ɚɝɟɧɬɨɦ (ɢɧɝɪɟɞɢɟɧɬɨɦ ɫɨɫɬɚɜɚ ɜɵɯɥɨɩɨɜ ɚɜɬɨ-

ɬɪɚɧɫɩɨɪɬɚ) ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɨɹɜɥɟɧɢɢ ɫɟɪɟɛɪɢɫɬɵɯ ɩɹɬɟɧ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɧɚ ɥɢɫɬɨɜɵɯ 

ɩɥɚɫɬɢɧɚɯ ɪɚɫɬɟɧɢɹ ɩɨɫɥɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɞɢɨɤɫɢɞɨɦ ɫɟɪɵ (SO2). ȼ ɪɚɛɨɬɟ ɢɡɭɱɟɧ ɭɫɬɶ-

ɢɱɧɵɣ ɚɩɩɚɪɚɬ (ɞɵɯɚɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ) ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɬɪɚɜɹɧɢɫɬɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, ɩɪɨ-

ɚɧɚɥɢɡɢɪɨɜɚɧɵ ɢɡɦɟɧɟɧɢɹ ɜ ɧɟɦ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɨɪɨɠɧɵɯ ɩɨɥɥɸɬɚɧɬɨɜ ɢɡɭɱɚɟɦɨɝɨ ɛɢɨ-

ɬɨɩɚ. ɋɨɡɞɚɧɵ ɩɪɟɞɩɨɫɵɥɤɢ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɤɬɪɨɧɧɵɯ 

ɦɢɤɪɨɫɤɨɩɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ɉɪɨɜɟɞɟɧɵ ɪɟɤɨɝɧɨɫɰɢɪɨɜɨɱ-

ɧɨɟ ɢɡɭɱɟɧɢɟ ɭɪɛɚɧɨɮɥɨɪɵ (ɜɵɹɜɥɟɧɢɟ ɮɥɨɪɢɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢɫɫɥɟɞɨɜɚɧɧɨɝɨ ɛɢɨɬɨ-

ɩɚ), ɤɨɦɩɥɟɤɫɧɵɟ ɛɨɬɚɧɢɱɟɫɤɢɟ ɩɨɥɟɜɵɟ ɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɡɚɥɨɠɟɧɧɵɯ 

ɩɥɨɳɚɞɤɚɯ. Ʌɚɛɨɪɚɬɨɪɧɵɦ ɩɭɬɟɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɜɟɬɨɜɨɝɨ ɦɢɤɪɨɫɤɨɩɚ ɢɫɫɥɟɞɨɜɚɧɚ ɧɚ 

ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɟ ɪɟɚɤɰɢɹ ɪɚɫɬɟɧɢɹ ɦɟɬɨɞɨɦ ɫɨɫɬɨɹɧɢɹ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ (ɩɨ ɦɟɬɨɞɢ-

ɤɟ Ⱥ.Ʉ. Ɏɪɨɥɨɜɚ, 1978) ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ – ɩɪɨɜɟɞɟɧɚ ɦɢɤɪɨɫɤɨ-

ɩɢɹ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɩɪɟɩɚɪɚɬɚɯ ɧɢɠɧɢɯ ɢ ɜɟɪɯɧɢɯ ɷɩɢɞɟɪɦɢɫɨɜ, ɫɧɹɬɵɯ ɫ ɥɢɫɬɚ.  
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ȼɵɹɜɥɟɧ ɢɧɝɪɟɞɢɟɧɬɧɵɣ ɫɨɫɬɚɜ ɜɵɛɪɨɫɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɝɪɭɩɩ ɢ ɜɢɞɨɜ ɨɫɧɨɜɧɵɯ ɢɧ-

ɝɪɟɞɢɟɧɬɨɜ (ɩɨ ɫɬɟɩɟɧɢ ɬɨɤɫɢɱɧɨɫɬɢ ɢ ɩɪɨɰɟɧɬɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ) ɜ ɜɵɛɪɨɫɚɯ ɚɜɬɨɬɪɚɧɫ-

ɩɨɪɬɚ ɢ ɢɡɭɱɟɧ ɦɟɯɚɧɢɡɦ ɜɨɡɞɟɣɫɬɜɢɹ ɤɚɠɞɨɝɨ ɢɡ ɚɬɦɨɫɮɟɪɧɵɯ ɩɨɥɥɸɬɚɧɬɨɜ ɧɚ ɪɚɫɬɢ-

ɬɟɥɶɧɵɣ ɨɪɝɚɧɢɡɦ. ɉɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɪɚɫɬɟɧɢɣ, ɢɫɯɨɞɹ ɢɡ ɨɛɳɟɝɨ ɫɨ-

ɫɬɨɹɧɢɹ ɨɪɝɚɧɢɡɦɚ ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɢɡɦɟɧɟɧɢɣ ɜ ɢɡɭɱɚɟɦɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɹɯ 

ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɪɝɚɧɢɡɦɚ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɪɚɜɹɧɢɫɬɵɟ ɮɢɬɨɰɟɧɨɡɵ, ɭɫɬɶɢɱɧɵɣ ɚɩɩɚɪɚɬ, ɜɵɯɥɨɩɵ ɚɜɬɨ-

ɬɪɚɧɫɩɨɪɬɚ, ɫɜɟɬɨɜɨɣ ɦɢɤɪɨɫɤɨɩ, ɨɰɟɧɤɚ, ɜɨɡɞɟɣɫɬɜɢɟ 
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Plants as the most vulnerable (directly experiencing the impact of anthropogenic factors) 

are the object of a qualitative study of the vital status at the cellular and morpho-physiological 

level. The impact of the pollutant affects the transpiration of the plant, leading to plugging of 

stomatal slits with dust, their permeability is blocked, deformation of stomata and damage to 

plant organs, necrosis, chlorosis, pigmentation, discoloration. The most frequent visual result of 

the interaction of a plant with a chemical agent (an ingredient of the composition of vehicle ex-

haust) is observed in the appearance of silvery spots of sulfuric acid on the leaf plates of the 

plant after interaction with sulfur dioxide (SO2). The stomatal apparatus (respiratory system) of 

the studied herbaceous plant species, changes in it under the influence of road pollutants of the 

studied biotope were studied. Created prerequisites for further research using electron micro-

scopes to obtain additional results. A reconnaissance study of urban flora (identification of the 
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floristic composition of the studied biotope), complex botanical field and laboratory studies on 

the pledged sites were carried out. Using a light microscope, by laboratory way, the plant's reac-

tion was investigated at the cellular level, using the stomatal apparatus condition method (by AK 

Frolov, 1978) from exposure to atmospheric pollutant – microscopy was performed on the pre-

pared preparations of the lower and upper epidermis taken from the leaf. The ingredient compo-

sition of motor vehicle emissions, groups and types of the main ingredients (by toxicity and per-

centage) in motor vehicle emissions has been identified and the mechanism of influence of each 

of the atmospheric pollutants on the plant organism has been studied. Data were obtained for 

each plant species, based on the general state of the organism and the accompanying changes in 

the studied atmospheric conditions and the individual characteristics of the organism. 

 

Keywords: herbaceous plant species, stomatal apparatus, vehicle exhausts, light micro-

scope, diagnosis, influence 

 

ȼɜɟɞɟɧɢɟ. Ɇɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɨɩɪɟ-

ɞɟɥɟɧɧɵɯ ɢɡɭɱɚɟɦɵɯ ɜ ɪɚɫɬɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɩɪɟɞɦɟɬɚ ɜɨɡɞɟɣɫɬɜɢɹ (ɢɧ-

ɝɪɟɞɢɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɜɵɛɪɨɫɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ). Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚ-

ɥɢɡɚ ɜɩɟɪɜɵɟ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɐɑɊ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɛɢɨɬɨɩɚ ɝ. ȼɨɪɨɧɟɠ. ɂɫ-

ɫɥɟɞɨɜɚɧɢɟ ɩɨ ɫɨɫɬɨɹɧɢɸ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜ ɪɚɛɨɬɟ 

ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɜ ɢɡɭɱɚɟɦɨɦ ɪɟɝɢɨɧɟ ɩɪɨɜɟɞɟɧɨ ɜɩɟɪɜɵɟ. Ɇɟɬɨɞ ɤɥɟɬɨɱɧɵɯ 

ɢɡɦɟɧɟɧɢɣ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ (ɩɨ ɦɟɬɨɞɢɤɟ Ⱥ.Ʉ. Ɏɪɨɥɨɜɚ, 1978), ɩɪɢɦɟ-

ɧɟɧɧɵɣ ɧɚɦɢ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ, ɪɚɫɲɢɪɟɧ ɢ ɩɪɢɦɟɧɟɧ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ 

10 ɜɢɞɚɯ ɪɚɫɬɟɧɢɣ ɩɪɢɞɨɪɨɠɧɨɣ ɭɪɛɚɧɨɮɥɨɪɵ (ɫɩɢɫɨɤ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢ 

ɩɪɨɜɟɞɟɧɧɚɹ ɦɢɤɪɨɫɤɨɩɢɹ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ).  

ȼɩɟɪɜɵɟ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ Ɏɪɨɥɨɜɵɦ Ⱥ.Ʉ. ɩɪɢ ɢɡɭɱɟɧɢɢ ɮɥɨɪɵ 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ ɛɵɥ ɩɪɢɦɟɧɟɧ ɤɨ ɜɫɟɦ ɠɢɡɧɟɧɧɵɦ ɮɨɪɦɚɦ ɪɚɫɬɢɬɟɥɶɧɨ-

ɫɬɢ ɝɨɪɨɞɚ (ɞɪɟɜɟɫɧɵɦ, ɤɭɫɬɚɪɧɢɱɤɨɜɵɦ, ɩɨɥɭɤɭɫɬɚɪɧɢɱɤɨɜɵɦ ɢ ɬɪɚɜɹɧɢ-

ɫɬɵɦ ɜɢɞɚɦ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ), ɚɫɫɢɦɢɥɹɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɭ 

ɜɢɞɨɜ: ɤɥɟɜɟɪ ɥɭɝɨɜɨɣ, ɨɞɭɜɚɧɱɢɤ ɥɟɤɚɪɫɬɜɟɧɧɵɣ, ɦɹɬɥɢɤ ɥɭɝɨɜɨɣ 

ɑɟɥɨɜɟɤ ɡɚɝɪɹɡɧɹɟɬ ɩɪɢɪɨɞɧɵɟ ɫɢɫɬɟɦɵ ɧɟɫɜɨɣɫɬɜɟɧɧɵɦɢ ɟɣ ɯɢɦɢɱɟ-

ɫɤɢɦɢ, ɮɢɡɢɱɟɫɤɢɦɢ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɚɝɟɧɬɚɦɢ (ɢɧɝɪɟɞɢɟɧɬɚɦɢ), ɬɟɦ ɫɚ-

ɦɵɦ ɩɪɟɩɹɬɫɬɜɭɹ ɫɩɨɫɨɛɧɨɫɬɢ ɷɤɨɫɢɫɬɟɦ ɤ ɫɚɦɨɨɱɢɳɟɧɢɸ ɢ ɫɚɦɨɩɨɞɞɟɪɠɚ-
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ɧɢɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɠɢɝɚɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɜ ɚɬɦɨ-

ɫɮɟɪɭ ɟɠɟɝɨɞɧɨ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɨɤɨɥɨ 20 ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

ɢ ɩɨɝɥɨɳɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ. 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɨɫɧɨɜɭ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ: ɨɤɢɫ-

ɥɵ ɫɟɪɵ, ɚɡɨɬɚ, ɭɝɥɟɪɨɞɚ, ɩɵɥɶ, ɨɡɨɧ, ɮɬɨɪ, ɭɝɥɟɜɨɞɨɪɨɞɵ, ɫɟɪɨɜɨɞɨɪɨɞ, ɞɢ-

ɨɤɫɢɧɵ – ɫɢɥɶɧɟɣɲɢɟ ɩɨɥɢɬɪɨɩɧɵɟ ɤɫɟɧɨɛɢɨɬɢɤɢ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɜɢɞɵ ɩɨ-

ɫɬɭɩɚɸɳɢɯ ɜ ɩɪɢɪɨɞɧɵɟ ɫɪɟɞɵ ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ, ɹɜɥɹɸɳɢɯɫɹ ɩɪɨ-

ɞɭɤɬɚɦɢ ɬɟɯɧɨɝɟɧɟɡɚ (ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ), ɩɨɩɚɜ ɜ 

ɜɨɡɞɭɲɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɢɡɦɟɧɹɸɬ ɤɚɱɟɫɬɜɟɧɧɵɟ ɟɫɬɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɫɪɟɞɵ. ɇɚɪɭɲɚɸɬ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɜɟɳɟɫɬɜɚ, ɩɭɬɟɦ ɦɢɝɪɚɰɢɢ ɷɬɢɯ ɷɥɟɦɟɧ-

ɬɨɜ ɜ ɞɪɭɝɢɟ ɤɨɦɩɨɧɟɧɬɵ ɷɤɨɫɢɫɬɟɦɵ: ɝɢɞɪɨɫɮɟɪɭ, ɥɢɬɨɫɮɟɪɭ ɢ ɩɨɱɜɭ (ɩɟɞɨ-

ɫɮɟɪɭ). ɉɪɢ ɷɬɨɦ, ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɢ ɨɞɢɧ ɨɬɞɟɥɶɧɵɣ ɢɧɝɪɟɞɢɟɧɬ (ɡɚɝɪɹɡɧɹɸ-

ɳɟɟ ɜɟɳɟɫɬɜɨ), ɚ ɫɦɟɫɶ ɝɚɡɨɜ ɢ ɩɵɥɢ, ɤɨɦɩɥɟɤɫɧɨ ɨɞɧɨɧɚɩɪɚɜɥɟɧɨ ɞɟɣɫɬɜɭɹ 

ɧɚ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ. ɉɨɫɥɟɞɫɬɜɢɹ ɷɬɨɝɨ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ – ɪɟɚɤɰɢɢ 

ɨɪɝɚɧɢɡɦɚ ɧɚ ɡɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɧɚɛɥɸɞɚɸɬɫɹ ɨɬ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ 

ɚɝɟɧɬɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɦɟɫɶ, ɢɧɝɢɛɢɬɨɪɨɦ ɤɨɬɨɪɵɯ, ɢ ɹɜɥɹɟɬɫɹ ɜɨɡɞɟɣɫɬɜɭɸ-

ɳɟɟ ɜɟɳɟɫɬɜɨ. 

ɉɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ Ɂɚɪɭɛɢɧɚ, ɇɨɜɢɤɨɜɚ (1986) ɤɨɥɢɱɟɫɬɜɨ ɡɚ-

ɝɪɹɡɧɢɬɟɥɟɣ, ɩɨɞɥɟɠɚɳɢɯ ɤɨɧɬɪɨɥɸ, ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɟɬɫɹ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ 600 ɜɟɳɟɫɬɜ ɢ 33 ɤɨɦɛɢɧɚɰɢɣ 

ɚɬɦɨɫɮɟɪɧɵɯ ɢɧɝɪɟɞɢɟɧɬɨɜ ɢ ɛɨɥɟɟ 1000 ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɞɵ ɜɨ-

ɞɨɟɦɨɜ. 

Ɇɟɯɚɧɢɡɦ ɜɨɡɞɟɣɫɬɜɢɹ ɤɚɠɞɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɡɚɝɪɹɡɧɢɬɟ-

ɥɟɣ (ɮɢɬɨɬɨɤɫɢɤɚɧɬɨɜ) ɧɚ ɨɪɝɚɧɢɡɦ ɪɚɫɬɟɧɢɣ ɛɭɞɟɬ ɩɨɞɪɨɛɧɨ ɢɡɭɱɟɧ ɢ ɢɡɥɨ-

ɠɟɧ ɞɚɥɟɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ. 

ɂɡɭɱɚɟɦɵɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɭɪɛɚɧɨɮɢɬɨɰɟɧɨɡɵ (ɭɪɛɚɧɨɮɥɨɪɚ) ɩɪɢɜɟɥɢ 

ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɚɫɩɟɤɬɚ ɝɨɪɨɞɚ. Ƚɨɪɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɨɥɧɨɫɬɶɸ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɧɭɸ, ɧɟɤɨɝɞɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɰɟɥɵɣ ɫɩɟɤɬɪ ɬɟɯɧɨɝɟɧɧɵɯ ɡɨɧ ɢ ɜɧɟɞɪɟɧɢɣ, ɤɨɪɟɧɧɵɦ ɨɛɪɚɡɨɦ ɢɡɦɟɧɹɸɳɢɯ 

ɩɪɢɪɨɞɧɭɸ (ɟɫɬɟɫɬɜɟɧɧɭɸ) ɫɪɟɞɭ, ɜɫɟ ɟɺ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ: ɚɬɦɨɫɮɟɪɭ, ɝɢɞɪɨ-
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ɫɮɟɪɭ, ɥɢɬɨɫɮɟɪɭ, ɩɟɞɨɫɮɟɪɭ (ɩɨɱɜɭ). Ƚɨɪɨɞ ɤɚɤ ɩɨɥɧɨɫɬɶɸ ɡɚɦɟɧɟɧɧɚɹ ɚɧ-

ɬɪɨɩɨɝɟɧɧɚɹ (ɬɟɯɧɨɝɟɧɧɚɹ) ɫɢɫɬɟɦɚ ɫɨɡɞɚɟɬ ɚɝɪɟɫɫɢɜɧɭɸ, «ɝɭɛɢɬɟɥɶɧɭɸ» ɞɥɹ 

ɜɫɟɝɨ ɠɢɜɨɝɨ ɫɪɟɞɭ. 

Ⱥɧɬɨɪɨɩɨɝɟɧɧɨ-ɭɪɛɚɧɢɡɨɜɚɧɧɚɹ ɫɪɟɞɚ ɨɬɜɟɬɫɬɜɟɧɧɚ ɡɚ ɢɫɱɟɡɧɨɜɟɧɢɟ 

ɰɟɥɨɝɨ ɪɹɞɚ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ – ɨɫɤɭɞɧɟɧɢɟ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ, ɫɜɨɣɫɬ-

ɜɟɧɧɵɯ ɟɫɬɟɫɬɜɟɧɧɵɦ ɦɟɫɬɨɨɛɢɬɚɧɢɹɦ ɜɢɞɚ. ɂɫɬɨɳɟɧɢɟ ɮɥɨɪɢɫɬɢɱɟɫɤɨɝɨ 

ɫɨɫɬɚɜɚ, ɩɨ ɦɧɟɧɢɸ ɢɫɫɥɟɞɨɜɚɬɟɥɹ Ʉɚɛɢɪɨɜɚ (1983), ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɨɣ ɱɭɜ-

ɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɪɚɫɬɟɧɢɣ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɫɪɟɞɵ. 

ɑɟɥɨɜɟɤ ɩɨɥɧɨɫɬɶɸ ɢɡɦɟɧɹɟɬ, ɞɟɮɨɪɦɢɪɭɟɬ ɢɫɯɨɞɧɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟ-

ɞɭ, ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɝɨ ɭɧɢɱɬɨɠɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ ɢ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ 

ɬɟɯɧɨɝɟɧɧɨɣ ɫɪɟɞɵ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɪɟɞɵ: ɡɚɫɬɪɨɟɤ, ɞɨɪɨɠɧɵɯ ɩɨ-

ɥɨɫ, ɤɨɦɦɭɧɢɤɚɰɢɣ, (ɧɚɪɭɲɚɸɳɢɯ ɩɨɱɜɟɧɧɭɸ ɫɪɟɞɭ), ɧɚ ɦɟɫɬɚɯ ɟɫɬɟɫɬɜɟɧ-

ɧɨɝɨ ɨɛɢɬɚɧɢɹ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɪɢɫɭɳɟɝɨ ɞɚɧɧɨɦɭ 

ɷɤɨɬɨɩɭ. 

Ƚɨɪɨɞ ɤɚɤ ɫɢɧɬɟɬɢɱɟɫɤɚɹ (ɢɫɤɭɫɫɬɜɟɧɧɚɹ) ɡɚɦɤɧɭɬɚɹ ɛɢɨɤɨɫɧɚɹ ɷɤɨɫɢ-

ɫɬɟɦɚ ɧɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɨɪɦɚɥɶɧɨɝɨ, ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɜɫɟɯ ɟɟ ɤɨɦɩɨɧɟɧɬɨɜ. ɇɚɪɭɲɟɧɢɟ ɫɜɹɡɟɣ, ɛɢɨɝɟɨɯɢɦɢɱɟɫɤɢɯ ɰɢɤɥɨɜ, ɩɨɬɨɤɨɜ 

ɷɧɟɪɝɢɢ ɢ ɜɟɳɟɫɬɜɚ ɧɟɦɢɧɭɟɦɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɟ 

ɠɢɡɧɢ ɜɫɟɯ ɫɭɛɴɟɤɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɬɨɣ ɫɢɫɬɟɦɵ. 

 

ɐɟɥɶ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɢɡɭɱɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɵɯ ɜɵ-

ɛɪɨɫɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ ɩɪɢɞɨɪɨɠɧɵɟ ɮɢɬɨɰɟɧɨɡɵ ɝ. ȼɨɪɨɧɟɠɚ (ɞɨɪɨɠɧɚɹ 

ɦɚɝɢɫɬɪɚɥɶ ɩɨ ɭɥ. Ɇɨɫɤɨɜɫɤɢɣ ɩɪɨɫɩɟɤɬ, ɪɚɣɨɧ ɉɚɦɹɬɧɢɤɚ ɋɥɚɜɵ, ɞɚɧɧɵɣ 

ɛɢɨɬɨɩ ɛɵɥ ɜɵɛɪɚɧ ɜ ɫɜɹɡɢ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ) ɢ 

ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɟɬɨɞɨɦ ɮɥɭɤɬɭɢɪɭɸɳɟɣ ɚɫɢɦɦɟɬɪɢɢ, 

ɚ ɬɚɤɠɟ ɦɟɬɨɞɨɦ ɤɥɟɬɨɱɧɵɯ ɢɡɦɟɧɟɧɢɣ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ ɞɵɯɚɬɟɥɶɧɨɣ 

(ɚɫɫɢɦɢɥɹɬɨɪɧɨɣ) ɫɢɫɬɟɦɵ (ɩɨ ɦɟɬɨɞɢɤɟ Ⱥ.Ʉ. Ɏɪɨɥɨɜɚ, 1998) ɥɢɫɬɨɜɵɯ ɩɥɚ-

ɫɬɢɧ ɢɫɫɥɟɞɭɟɦɵɯ ɞɪɟɜɟɫɧɵɯ ɢ ɬɪɚɜɹɧɢɫɬɵɯ ɜɢɞɨɜ ɮɥɨɪɵ. 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɦɨɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ ɩɪɢ-
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ɦɟɧɟɧɧɵɯ ɦɟɬɨɞɨɜ, ɚ ɬɚɤɠɟ ɧɚɝɥɹɞɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɢ ɩɪɹɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɨ-

ɫɬɨɹɧɢɹ ɚɬɦɨɫɮɟɪɵ ɨɬ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɭɪɛɚɧɢɡɨɜɚɧɧɨɣ ɡɨɧɵ.  

 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ⱦɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɣ ɪɚɧɝ ɡɚɞɚɱ, ɜɵɞɜɢɧɭɬɵɣ ɧɚɦɢ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨ-

ɬɟ, ɩɨɬɪɟɛɨɜɚɥ ɢɡɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɷɤɨɥɨɝɢɢ, ɝɟɨɛɨɬɚɧɢɤɢ, 

ɛɢɨɥɨɝɢɢ, ɚɧɚɬɨɦɢɢ ɢ ɦɨɪɮɨɥɨɝɢɢ ɪɚɫɬɟɧɢɣ. 

Ȼɢɨɬɨɩ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɫɛɨɪɚ ɦɚɬɟɪɢɚɥɚ ɜɵɛɢɪɚɥɫɹ ɫ 

ɭɱɟɬɨɦ ɡɚɞɚɱ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ – ɚɜɬɨɞɨɪɨɠɧɚɹ ɦɚɝɢɫɬɪɚɥɶ ɩɨ ɭɥɢɰɟ Ɇɨɫ-

ɤɨɜɫɤɢɣ ɩɪɨɫɩɟɤɬ, ɚ ɢɦɟɧɧɨ ɟɟ ɬɟɯɧɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɛɥɢɡɥɟɠɚɳɢɟ ɮɢ-

ɬɨɰɟɧɨɡɵ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɫɪɚɜɧɟɧɢɢ ɞɚɧɧɨɝɨ ɛɢɨɬɨɩɚ ɫ ɞɪɭɝɢ-

ɦɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɭɱɟɬɧɵɟ ɩɥɨɳɚɞɢ ɧɚ 

ɭɞɚɥɟɧɢɢ ɨɬ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ (ɩɨ ɩɭɬɢ ɭɞɚɥɟɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɡɚɝɪɹɡɧɟɧɢɹ) ɢ 

ɷɬɚɥɨɧɧɵɣ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɤɨɧɬɪɨɥɹ. 

ȼ ɩɪɟɞɟɥɚɯ ɢɡɭɱɚɟɦɨɝɨ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɩɪɨɛɧɵɟ 

ɩɥɨɳɚɞɢ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ – ɭɱɟɬɧɵɟ ɩɥɨɳɚɞɤɢ: 1×1 ɦ2
 – ɞɥɹ ɰɟɧɨɩɨɩɭ-

ɥɹɰɢɢ ɜɢɞɚ, η×5 ɦ2
 – ɞɥɹ ɮɢɬɨɰɟɧɨɡɚ. ȼ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜ 

ɝɨɪɨɞɟ Ʌɢɩɟɰɤɟ ɜ 201η ɝɨɞɭ ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɩɥɨɳɚɞɤɢ 1×1 ɦ2
 ɞɥɹ ɢɡɭɱɟɧɢɹ 

ɰɟɧɨɩɨɩɭɥɹɰɢɢ ɜɢɞɚ – ɩɨɞɨɪɨɠɧɢɤɚ ɛɨɥɶɲɨɝɨ ɢ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ȼ ɩɪɟɞɟɥɚɯ ɭɱɟɬɧɵɯ ɩɥɨɳɚɞɟɣ ɩɪɨɜɨɞɢɥɨɫɶ ɤɨɦɩɥɟɤɫɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɨɬ-

ɛɨɪ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ. Ɋɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɢɫɫɥɟ-

ɞɨɜɚɧɢɣ ɨɬɪɚɠɟɧɵ ɞɚɥɟɟ ɜ ɪɚɛɨɬɟ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɝ. ȼɨɪɨɧɟɠɟ 

(2016-2017 ɝ) ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɭɱɟɬɧɵɟ ɩɥɨɳɚɞɤɢ ɪɚɡɦɟɪɨɦ 5×η ɢ 1×1 ɦ2
. 

ɉɥɨɳɚɞɤɢ ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɫ ɭɱɟɬɨɦ ɮɟɧɨɥɨɝɢɱɟɫɤɢɯ ɮɚɡ ɢ ɜɪɟ-

ɦɟɧɧɨɣ ɫɦɟɧɵ ɪɚɫɬɟɧɢɣ ɜ ɮɢɬɨɰɟɧɨɡɟ. ɉɟɪɜɵɟ ɩɥɨɳɚɞɢ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɫ 29 

ɩɨ 16 ɦɚɹ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɮɟɧɨɮɚɡɵ ɰɜɟɬɟɧɢɹ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɜɢɞɚ – ɨɞɭɜɚɧɱɢɤɚ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ (ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɬɪɚɠɟɧɵ ɞɚ-

ɥɟɟ ɜ ɪɚɛɨɬɟ ɜ ɬɚɛɥɢɰɚɯ ɢ ɮɨɬɨɝɪɚɮɢɹɯ ɜ ɩɪɢɥɨɠɟɧɢɢ). ɉɨɫɥɟɞɭɸɳɢɟ ɩɥɨ-
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ɳɚɞɤɢ – ɫ ɫɟɪɟɞɢɧɵ ɦɚɹ ɞɨ ɤɨɧɰɚ ɢɸɥɹ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɮɟɧɨɮɚɡ ɰɜɟɬɟɧɢɹ 

ɞɪɭɝɢɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ ɢɯ ɞɚɥɶɧɟɣɲɢɯ ɢɡɭɱɟɧɢɣ ɢ ɪɚɛɨɬɵ ɫ 

ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɨɛɪɚɡɰɚɦɢ.  

ɉɥɨɳɚɞɤɢ ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɜ ɮɚɡɟ ɤɭɳɟɧɢɹ ɨɫɧɨɜɧɨɣ ɤɭɥɶɬɭɪɵ, ɩɪɢ ɫɨ-

ɛɥɸɞɟɧɢɢ ɮɟɧɨɮɚɡɵ ɝɥɚɜɧɨɝɨ ɞɥɹ ɢɡɭɱɟɧɢɹ ɜɢɞɚ ɪɚɫɬɟɧɢɹ. Ɍɚɤɚɹ ɫɩɟɰɢɮɢɤɚ 

ɡɚɥɨɠɟɧɢɹ ɩɥɨɳɚɞɨɤ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɟɧɨɮɚɡɵ ɬɪɟɛɭɟɬɫɹ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɪɚɛɨɬɵ ɫ ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɨɛɪɚɡɰɚɦɢ ɢ 

ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɢɡɭɱɚɟɦɵɯ ɩɪɢɡɧɚɤɚɯ 

ɪɚɫɬɟɧɢɣ. Ɍɚɤ ɤɚɤ ɝɟɧɟɪɚɬɢɜɧɚɹ ɮɟɧɨɮɚɡɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ ɩɨ ɫɬɟɩɟɧɢ 

ɧɚɢɛɨɥɶɲɟɣ ɭɹɡɜɢɦɨɫɬɢ ɪɚɫɬɟɧɢɹ ɜ ɷɬɨɬ ɩɟɪɢɨɞ.  

ɇɚɢɛɨɥɶɲɟɟ ɩɨɜɪɟɠɞɟɧɢɟ ɪɚɫɬɟɧɢɹ ɩɨɥɭɱɚɸɬ ɜ ɝɟɧɟɪɚɬɢɜɧɨɣ ɫɬɚɞɢɢ 

ɨɧɬɨɝɟɧɟɡɚ (ɩɨɞɨɛɧɨ ɠɢɜɨɬɧɨɣ ɤɥɟɬɤɟ), ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɤɨ-

ɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɢ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ, ɢɫ-

ɩɨɥɶɡɭɟɦɨɣ ɧɚ ɩɪɨɞɭɤɰɢɸ ɢ ɫɢɧɬɟɡ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɜɟ-

ɳɟɫɬɜ. Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ ɬɨɱɧɨɫɬɢ ɩɨɫɥɟɞɭɸɳɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɛɢɪɚɥɢɫɶ ɪɚɫ-

ɬɟɧɢɹ ɫɪɟɞɧɟɜɨɡɪɚɫɬɧɵɟ (ɡɪɟɥɵɟ) ɝɟɧɟɪɚɬɢɜɧɵɟ – g2. Ʉ ɬɨɦɭ ɠɟ ɪɚɫɬɢɬɟɥɶɧɚɹ 

ɤɥɟɬɤɚ ɤ ɷɬɨɦɭ ɩɟɪɢɨɞɭ ɧɚɤɚɩɥɢɜɚɟɬ ɛɨɥɶɲɟ ɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟ-

ɧɢɸ ɫɨ ɫɬɚɞɢɟɣ ɩɪɨɪɨɫɬɤɨɜ, ɸɜɟɧɢɥɶɧɵɯ ɢ ɢɦɦɚɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ. 

ȼ ɩɪɟɞɟɥɚɯ ɡɚɥɨɠɟɧɧɵɯ ɭɱɟɬɧɵɯ ɩɥɨɳɚɞɨɤ ɩɪɨɜɨɞɢɥɨɫɶ ɤɨɦɩɥɟɤɫɧɨɟ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ɉɪɨɜɨɞɢɥɨɫɶ ɪɟɤɨɝɧɨɫɰɢɪɨɜɨɱɧɨɟ 

ɢɡɭɱɟɧɢɟ ɮɥɨɪɵ ɢɫɫɥɟɞɭɟɦɵɯ ɛɢɨɬɨɩɨɜ (ɩɨ ɩɥɨɳɚɞɤɚɦ) – ɫɨɫɬɚɜɥɟɧɢɟ ɫɩɢ-

ɫɤɚ ɜɢɞɨɜ ɬɪɚɜɹɧɢɫɬɵɯ ɪɚɫɬɟɧɢɣ (ɜɵɹɜɥɟɧɢɟ ɮɥɨɪɢɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ) ɢ ɢɯ 

ɠɢɡɧɟɧɧɵɯ ɮɨɪɦ (ɨɬɪɚɠɟɧɨ ɞɚɥɟɟ ɜ ɬɚɛɥɢɰɚɯ ɜ ɩɪɢɥɨɠɟɧɢɢ), ɜɵɹɜɥɟɧɢɟ 

ɫɩɟɤɬɪɚ ɠɢɡɧɟɧɧɵɯ ɮɨɪɦ (ɫɦ. ɩɪɢɥ. 7-1ζ), ɜɵɹɜɥɟɧɢɟ ɜɟɞɭɳɟɝɨ ɫɩɟɤɬɪɚ ɫɟ-

ɦɟɣɫɬɜ ɮɥɨɪɵ, ɞɨɦɢɧɚɧɬɵ ɩɥɨɳɚɞɟɣ, ɦɨɡɚɢɱɧɨɫɬɶ, ɹɪɭɫɧɨɫɬɶ, ɦɢɤɪɨɝɪɭɩɩɢ-

ɪɨɜɤɢ. Ɍɚɤɠɟ ɩɪɨɜɨɞɢɥɫɹ ɨɬɛɨɪ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɫ ɤɚɠɞɨɣ ɩɥɨɳɚɞɤɢ 

ɛɢɨɬɨɩɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɢɤɪɨɫɤɨɩɢɢ (ɤɥɟɬɨɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ) ɷɩɢɞɟɪɦɢ-

ɫɨɜ, ɫɧɹɬɵɯ ɫ ɥɢɫɬɨɜɵɯ ɩɥɚɫɬɢɧ 10 ɬɪɚɜɹɧɢɫɬɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, ɫɨɫɬɚɜɥɹɸ-

ɳɢɯ ɨɫɧɨɜɭ ɮɢɬɨɰɟɧɨɡɚ, ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ; ɞɨɦɢ-

ɧɚɧɬɵ ɞɚɧɧɵɯ ɫɨɨɛɳɟɫɬɜ:  
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ɤɥɟɜɟɪ ɥɭɝɨɜɨɣ Trifolium pratense L; 

ɷɫɩɚɪɰɟɬ ɩɟɫɱɚɧɵɣ Onobrychis arenaria; 

ɩɨɞɨɪɨɠɧɢɤ ɛɨɥɶɲɨɣ PlКЧЭпРШ ЦпУШЫ; 

ɜɶɸɧɨɤ ɩɨɥɟɜɨɣ Convolvulus arvensis; 

ɨɞɭɜɚɧɱɢɤ ɥɟɤɚɪɫɬɜɟɧɧɵɣ TКЫпбКМЮЦ ШППТМТЧпХО» 

ɝɨɪɨɲɟɤ ɦɵɲɢɧɵɣ VТМТК ЛТОЧЧТЬ L.; 

ɰɢɤɥɚɯɟɧɚ ɞɭɪɧɢɲɧɢɤɨɥɢɫɬɧɚɹ CвМХКМСКОЧК бКЧЭСТТПШХТК; 

ɩɚɫɬɭɲɶɹ ɫɭɦɤɚ ɨɛɵɤɧɨɜɟɧɧɚɹ (ɫɭɦɨɱɧɢɤ ɩɚɫɬɭɲɢɣ); 

CКЩЬцХХК ЛúЫЬК-ЩКЬЭяЫТЬ; 

ɫɭɪɟɩɤɚ ɨɛɵɤɧɨɜɟɧɧɚɹ BКЫЛКЫцК ЯЮХРпЫТЬ; 

ɞɨɧɧɢɤ ɠɟɥɬɵɣ RúЦОб МШЧПцЫЭЮЬ. 

 

ɉɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɚɧɚɬɨɦɨ-ɫɬɪɭɤɬɭɪɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ ɬɪɚɜɹɧɢɫɬɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ 

ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜɢɞɵ, ɨɬɪɚɠɚɸɳɢɟ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜ 

(ɨɛɥɢɤ) ɮɢɬɨɰɟɧɨɡɚ. ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɚ ɨɫɭɳɟɫɬɜɥɟɧɚ ɡɚɞɚɱɚ ɜɵ-

ɹɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɭɫɬɶɢɰ ɢ ɫɬɟɩɟɧɶɸ ɜɨɡɞɟɣɫɬɜɢɹ ɚɬɦɨ-

ɫɮɟɪɧɵɯ ɜɵɛɪɨɫɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɜɵɹɜɢɬɶ ɩɪɨɰɟɧɬ ɩɨɪɚɠɟɧɧɵɯ (ɞɟɮɨɪɦɢ-

ɪɨɜɚɧɧɵɯ) ɭɫɬɶɢɰ ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɩɪɨɰɟɧɬ ɭɫɬɶɢɰ, ɡɚɛɢɬɵɯ 

ɩɵɥɶɸ (ɩɨ ɦɟɬɨɞɢɤɟ Ⱥ.Ʉ. Ɏɪɨɥɨɜɚ) 

ɇɚ ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɩɪɟɩɚɪɚɬɚɯ ɧɢɠɧɢɯ ɢ ɜɟɪɧɢɯ ɷɩɢɞɟɪɦɢɫɨɜ, ɫɧɹɬɵɯ 

ɫ ɥɢɫɬɚ ɨɬɨɛɪɚɧɧɵɯ ɬɪɚɜɹɧɢɫɬɵɯ ɪɚɫɬɟɧɢɣ, ɫɱɢɬɚɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɶɢɰ ɜ 

ɩɨɥɟ ɡɪɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɦɢɤɪɨɫɤɨɩɚ, ɭɱɢɬɵɜɚɥɫɹ ɩɪɨɰɟɧɬ ɩɨɪɚɠɟɧɧɵɯ (ɡɚɛɢ-

ɬɵɯ ɩɵɥɶɸ) ɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ ɭɫɬɶɢɰ (ɩɨ ɦɟɬɨɞɢɤɟ Ⱥ.Ʉ.Ɏɪɨɥɨɜɚ, 1980) 

ɉɨɥɭɱɟɧɵ ɜɵɜɨɞɵ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟ-

ɫɬɜɚ ɭɫɬɶɢɰ ɩɨ ɩɪɢɛɥɢɠɟɧɢɸ ɤ ɢɫɬɨɱɧɢɤɭ ɜɨɡɞɟɣɫɬɜɢɹ ɭ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ 

ɜɢɞɨɜ. 

Ⱦɥɹ ɩɨɞɨɪɨɠɧɢɤɚ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɶɢɰ ɜɚɪɶɢɪɭɟɬ ɜ ɛɨɥɶɲɢɯ 
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ɩɪɟɞɟɥɚɯ, ɜ 2,8 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɷɬɚɥɨɧɧɵɦ ɭɱɚɫɬɤɨɦ. ȼɢɞ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚ-

ɬɨɱɧɨ ɭɹɡɜɢɦɵɦ ɤ ɞɟɣɫɬɜɢɸ ɡɚɝɪɹɡɧɢɬɟɥɹ. Ɇɚɥɵɣ ɩɪɨɰɟɧɬ ɩɨɪɚɠɟɧɧɵɯ 

ɭɫɬɶɢɰ, ɬɚɤ ɤɚɤ ɝɟɧɟɡɢɫ ɢ ɦɟɯɚɧɢɡɦ ɢɡɦɟɧɟɧɢɹ ɦɨɪɮɨɦɟɬɪɢɢ ɭɫɬɶɢɰ ɧɟ ɞɨ 

ɤɨɧɰɚ ɢɡɭɱɟɧ. ɇɟ ɦɧɨɝɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɞɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɦɨɪɮɨɦɟɬ-

ɪɢɢ ɡɚɦɵɤɚɸɳɢɯ ɤɥɟɬɨɤ ɭɫɬɶɢɰ ɨɬ ɞɟɣɫɬɜɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɢɧɝɪɟɞɢɟɧɬɚ, ɢɫ-

ɯɨɞɹ ɢɡ ɢɧɝɪɟɞɢɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɜɵɯɥɨɩɨɜ, ɬɚɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɛɭɞɭɬ ɹɜɥɹɬɶ-

ɫɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɦɭɬɚɝɟɧɧɵɟ ɢ ɤɚɧɰɟɪɨɝɟɧɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɫɨɟɞɢɧɟɧɢɹ. 

Ɍɚɤɠɟ ɧɟɥɶɡɹ ɢɫɤɥɸɱɚɬɶ ɬɚɤɢɟ ɮɚɤɬɨɪɵ ɤɚɤ ɩɨɱɜɵ ɢ ɞɪɭɝɢɟ. 

Ⱦɥɹ ɰɢɤɥɚɯɟɧɵ ɞɭɪɧɢɲɧɢɤɨɥɢɫɬɧɨɣ ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɶɢɰ ɜɚɪɶɢɪɭɟɬ ɜ 

ɧɟɛɨɥɶɲɢɯ ɩɪɟɞɟɥɚɯ (0,8 ɪɚɡ). ɗɬɨ ɬɚɤɠɟ ɫɜɹɡɚɧɨ ɫ ɨɩɭɲɟɧɢɟɦ (ɜɵɪɨɫɬɵ 

ɷɩɢɞɟɪɦɢɫɚ – ɬɪɢɯɨɦɵ) ɥɢɫɬɨɜɵɯ ɩɥɚɫɬɢɧ ɞɚɧɧɨɝɨ ɪɚɫɬɟɧɢɹ – ɦɟɯɚɧɢɡɦɚ ɡɚ-

ɳɢɬɵ, ɡɚɞɟɪɠɢɜɚɧɢɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɩɵɥɢ, ɜɡɜɟɲɟɧɧɵɯ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ 

ɞɪɭɝɨɣ ɩɪɢɪɨɞɵ ɢ ɬɨɤɫɢɱɧɵɯ ɢɧɝɪɟɞɢɟɧɬɨɜ. Ɍɚɤɠɟ ɫ ɷɬɢɦ ɫɜɹɡɚɧɨ ɭɦɟɧɶɲɟ-

ɧɢɟ ɩɪɨɰɟɧɬɚ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ (ɚɧɨɦɚɥɶɧɵɯ) ɭɫɬɶɢɰ. 

Ʉɥɟɜɟɪ ɥɭɝɨɜɨɣ ɨɤɚɡɚɥɫɹ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɡɚɝɪɹɡɧɢɬɟɥɸ ɧɚ ɪɚɜɧɟ ɫ ɩɨɞɨ-

ɪɨɠɧɢɤɨɦ ɛɨɥɶɲɢɦ (ɜɚɪɶɢɪɨɜɚɧɢɟ ɜ 2,ζ ɪɚɡ) – ɧɚ ɭɱɚɫɬɤɟ ɨɤɨɥɨ ɚɜɬɨɦɚɝɢɫɬ-

ɪɚɥɢ ɧɟ ɨɛɧɚɪɭɠɟɧɨ ɭɫɬɶɢɰ ɧɚ ɥɢɫɬɨɜɵɯ ɩɥɚɫɬɢɧɚɯ ɞɚɧɧɨɝɨ ɜɢɞɚ. ȼɟɪɨɹɬɧɟɟ 

ɜɫɟɝɨ ɩɨɥɚɝɚɬɶ, ɱɬɨ ɬɚɤɚɹ ɚɧɨɦɚɥɢɹ ɧɟ ɫɜɹɡɚɧɚ ɫ ɞɟɣɫɬɜɢɟɦ ɬɨɤɫɢɱɟɫɤɨɝɨ ɜɟ-

ɳɟɫɬɜɚ, ɷɬɨ ɪɟɡɭɥɶɬɚɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɹ ɢɥɢ ɠɟ ɢɦɟɟɬ ɦɟɫɬɨ 

ɛɵɬɶ ɪɟɡɭɥɶɬɚɬ ɫɩɨɧɬɚɧɧɨɣ ɯɪɨɦɨɫɨɦɧɨɣ ɦɭɬɚɰɢɢ. 

ɍ ɝɨɪɨɲɤɚ ɦɵɲɢɧɨɝɨ ɜɚɪɶɢɪɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɶɢɰ ɜ 1,2 ɪɚɡɚ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɷɬɚɥɨɧɧɵɦ ɭɱɚɫɬɤɨɦ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɡɜɢɬɢɹ 

ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɬɟɧɢɹ – ɩɨɝɪɭɠɟɧɧɵɟ ɭɫɬɶɰɚ, ɚ ɬɚɤɠɟ ɧɟɛɨɥɶɲɢɦ 

ɡɚɳɢɬɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɜɵɫɬɭɩɚɟɬ ɧɚɥɢɱɢɟ ɧɟɛɨɥɶɲɨɝɨ ɨɩɭɲɟɧɢɹ (ɠɟɥɟɡɢ-

ɫɬɵɟ ɜɨɥɨɫɤɢ). 

Ⱦɥɹ ɜɶɸɧɤɚ ɩɨɥɟɜɨɝɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɨɰɟɧɬɧɨɟ ɜɚɪɶɢɪɨɜɚɧɢɟ 0,2 

ɪɚɡɚ. Ɇɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɢɞɚ ɤ ɡɚɝɪɹɡɧɟ-

ɧɢɸ ɫɪɟɞɵ. 

Ⱦɥɹ ɨɞɭɜɚɧɱɢɤɚ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ ɜɚɪɶɢɪɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɶɢɰ ɜ 

ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ ɩɪɟɜɵɲɟɧɢɟ ɧɚ ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ – ɜɢɞ ɭɫɬɨɣɱɢɜ ɤ ɜɨɡ-
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ɞɟɣɫɬɜɢɸ. 

Ⱦɥɹ ɫɭɦɨɱɧɢɤɚ ɩɚɫɬɭɲɟɝɨ (ɩɚɫɬɭɲɶɹ ɫɭɦɤɚ) ɩɪɨɰɟɧɬɧɨɟ ɩɪɟɜɵɲɟɧɢɟ 

ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɶɢɰ ɜ 1,6 ɪɚɡɚ – ɜɢɞ ɫɥɚɛɨ ɭɫɬɨɣɱɢɜɵɣ ɤ ɡɚɝɪɹɡɧɢɬɟɥɸ.  

 

Ƚɪɭɩɩɵ ɢ ɜɢɞɵ ɨɫɧɨɜɧɵɯ ɢɧɝɪɟɞɢɟɧɬɨɜ  
(ɩɨ ɫɬɟɩɟɧɢ ɬɨɤɫɢɱɧɨɫɬɢ ɢ ɩɪɨɰɟɧɬɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ) ɜ ɜɵɛɪɨɫɚɯ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɪɭɩɩɵ Ʉɥɚɫɫɵ ɜɟɳɟɫɬɜ ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɢɡɨɦɟɪɨɜ 

ɝɨɦɨɥɨɝɢɱɟɫɤɢɯ ɪɹɞɨɜ 

ɋɥɨɠɧɵɟ ɜɟɳɟɫɬɜɚ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɜ ɧɟɫɤɨɥɶɤɨ ɤɥɚɫɫɨɜ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 

(ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟ-
ɧɢɹ) 

ɉɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ Ⱥɥɤɚɧɵ: ɦɟɬɚɧ, ɷɬɚɧ, ɛɭɬɚɧ, ɩɟɧ-
ɬɚɧ, ɢɡɨɛɭɬɚɧ, ɝɟɤɫɚɧ, ɨɤɬɚɧ 

ɇɟɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨ-
ɪɨɞɵ 

Ⱥɥɤɟɧɵ: ɷɬɢɥɟɧ, ɩɪɨɩɢɥɟɧ, ɛɭ-
ɬɟɧ, ɩɟɧɬɟɧ, ɝɟɩɬɟɧ, ɨɤɬɟɧ Ⱥɥɤɢ-
ɧɵ, ɚɥɤɚɞɢɟɧɵ, ɰɢɤɥɨɚɥɤɚɧɵ 

ɉɨɥɢɰɢɤɥɢɱɟɫɤɢɟ (ɚɥɢ-
ɮɚɬɢɱɟɫɤɢɟ) ɚɪɨɦɚɬɢɱɟ-
ɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɉȺɍ) 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ, ɛɟɧɡɚɧɬɪɚɰɟɧ,  
ɨɜɚɥɟɧ. 

Ⱥɡɨɬ-ɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɟ 

ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ ɫɨ-
ɟɞɢɧɟɧɢɹ  

Ƚɟɬɟɪɨɚɪɨɦɚɬɢɱɟɫɤɢɟ ɫɨ-
ɟɞɢɧɟɧɢɹ 

Ⱥɤɪɢɥɨɧɢɬɪɢɥ, ɚɰɟɬɨɧɢɬɪɢɥ, 
ɩɪɨɩɢɨɧɢɬɪɢɥ, ɧɢɬɪɨɦɟɬɚɧ, ɧɢɬ-
ɪɨɷɬɚɧ 

ɋɨɟɞɢɧɟɧɢɹ ɯɥɨɪɚ ɞɢɨɤɫɢɧɵ Ⱦɢɛɟɧɡɨɯɥɨɪɞɢɨɤɫɢɧɵ Ɍɟɬɪɚ-
ɯɥɨɪɦɟɬɚɧ, ɬɪɢɯɥɨɪɷɬɢɥɟɧ,  

ȼɟɳɟɫɬɜɚ ɫ ɩɪɨɫɬɵɦ ɫɨɫɬɚɜɨɦ 

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 

ɋɚɠɚ, ɩɵɥɶ, ɨɤɢɫɶ ɰɢɧɤɚ, ɫɢɥɢɤɚɬɵ, ɯɥɨɪɢɞɵ ɢ ɛɪɨɦɢɞɵ 
ɫɜɢɧɰɚ. Ɇɢɤɪɨɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɨɬ 0,01 ɞɨ 100 ɦɤɦ  
ɛɨɥɟɟ 100 ɦɤɦ – ɨɫɚɠɞɚɸɳɢɟɫɹ, ɦɟɧɟɟ η ɦɤɦ – ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟɨɫɚɠɞɚɸɳɢɟɫɹ. 

Ⱥɥɶɝɟɞɢɞɵ (ɨɪɝɚɧɢɱɟ-
ɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ) 

Ɏɨɪɦɚɥɶɞɟɝɢɞ, ɚɤɪɨɥɟɢɧ 

ɇɟɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ ɤɢɫɥɨɪɨɞ, ɜɨɞɨɪɨɞ, ɜɨɞɹɧɨɣ ɩɚɪ ɢ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ 

ɋɨɟɞɢɧɟɧɢɹ ɫɟɪɵ ɋɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ, ɫɟɪɧɵɣ ɚɧɝɢɞɪɢɞ, ɫɟɪɨɜɨɞɨɪɨɞ, ɦɟɪɤɚɩɬɚɧɵ 

Ɉɤɢɫɥɵ ɚɡɨɬɚ Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ, ɬɪɢɨɤɫɢɞ ɚɡɨɬɚ, ɚɦɦɢɚɤ. 

Ɉɤɢɫɥɵ ɭɝɥɟɪɨɞɚ Ɇɨɧɨɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 

Ɉɤɢɫɥɵ ɤɢɫɥɨɪɨɞɚ Ɉɡɨɧ 

Ɍɹɠɟɥɵɟ ɦɟɬɚɥɥɵ ɋɜɢɧɟɰ, ɜɚɧɚɞɢɣ, ɰɢɧɤ, ɦɟɞɶ, ɯɪɨɦ, ɮɬɨɪ, ɬɢɬɚɧ 

ɋɨɟɞɢɧɟɧɢɹ ɫɜɢɧɰɚ Ɍɟɬɪɚɷɬɢɥɫɜɢɧɟɰ 
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Ɋɢɫ. 1. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɩɟɥɚɪɝɨɧɢɢ (ɞɥɹ ɷɬɚɥɨɧɧɨɝɨ ɨɛɪɚɡɰɚ ɧɨɪɦɚɥɶɧɨɝɨ  
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ*):  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ ɜ ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ  
(ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ, 4 – ɤɪɨɸɳɢɟ ɜɨɥɨɫɤɢ  

(ɬɪɢɯɨɦɵ) – ɜɵɪɨɫɬɵ ɷɩɢɞɟɪɦɵ 

*ɍɫɬɶɢɱɧɵɣ ɚɩɩɚɪɚɬ ɩɟɥɚɪɝɨɧɢɢ ɤɨɦɧɚɬɧɨɣ ɜ ɛɨɬɚɧɢɤɟ ɩɪɢɧɹɬɨ ɛɪɚɬɶ ɡɚ ɷɬɚɥɨɧɧɵɣ ɞɥɹ 
ɞɟɦɨɧɫɬɪɚɰɢɢ ɜɢɞɚ ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ (ɝɢɩɨɫɬɨɦɚɬɢɱɟɫɤɢɣ ɡɞɟɫɶ), ɬɢɩɚ ɭɫɬɶɢɱɧɨɝɨ ɚɩ-
ɩɚɪɚɬɚ (ɚɧɨɦɨɰɢɬɧɵɣ ɡɞɟɫɶ – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ ɤɥɟɬɤɢ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɫɬɪɨɟɧɢɟɦ ɨɬ ɨɫɧɨɜ-
ɧɵɯ ɤɥɟɬɨɤ ɷɩɢɞɟɪɦɵ), ɮɨɪɦɵ ɭɫɬɶɢɱɧɵɯ ɤɥɟɬɨɤ (ɱɟɱɟɜɢɰɟɜɢɞɧɵɟ ɡɞɟɫɶ). 
 

ɇɚ ɦɢɤɪɨɫɤɨɩɢɢ ɩɪɟɩɚɪɚɬɚ ɨɬɱɟɬɥɢɜɨ ɩɨɤɚɡɵɜɚɟɬɫɹ ɮɨɪɦɚ ɭɫɬɶɢɱɧɵɯ 

ɤɥɟɬɨɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ, ɱɢɫɬɚɹ ɭɫɬɶɢɱɧɚɹ ɳɟɥɶ. 

 

 

Ɋɢɫ. 2. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɞɨɧɧɢɤɚ ɠɟɥɬɨɝɨ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 

3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 
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Ɋɢɫ. 3. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɜɶɸɧɤɚ ɩɨɥɟɜɨɝɨ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 

 3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 

 

 

 

Ɋɢɫ. ζ. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɝɨɪɨɲɤɚ ɦɵɲɢɧɨɝɨ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ (ɩɨɝɪɭɠɟɧɧɵɟ), 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) 
ɤɥɟɬɤɢ, 3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ, 

 4 – ɤɪɨɸɳɢɟ ɜɨɥɨɫɤɢ (ɬɪɢɯɨɦɵ) – ɜɵɪɨɫɬɵ ɷɩɢɞɟɪɦɵ 
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Ɋɢɫ. 5. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɨɞɭɜɚɧɱɢɤɚ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ (ɜɵɫɬɭɩɚɸɳɢɟ), 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) 
ɤɥɟɬɤɢ, 3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 

 

 

 

Ɋɢɫ. 6. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɤɥɟɜɟɪɚ ɩɨɥɡɭɱɟɝɨ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 
3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 
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Ɋɢɫ. 7. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɤɥɟɜɟɪɚ ɥɭɝɨɜɨɝɨ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɩɭɱɨɤ ɨɤɨɥɨɜɨɥɨɫɤɨɜɵɯ ɤɥɟɬɨɤ, 3 – ɦɧɨɝɨɤɥɟɬɨɱɧɵɣ 
ɜɚɥɢɤ ɨɫɧɨɜɚɧɢɹ ɬɪɢɯɨɦɚ, 4 – ɤɪɨɸɳɢɟ ɜɨɥɨɫɤɢ (ɬɪɢɯɨɦɵ) – ɜɵɪɨɫɬɵ ɤɥɟɬɨɤ ɷɩɢɞɟɪɦɵ 

5 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 6 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 

 

 

 

Ɋɢɫ. 8. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɰɢɤɥɚɯɟɧɵ ɞɭɪɧɢɲɧɢɤɨɥɢɫɬɧɨɣ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 

3 – ɤɪɨɸɳɢɟ ɜɨɥɨɫɤɢ (ɬɪɢɯɨɦɵ), 4 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 
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Ɋɢɫ. 9. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɩɨɞɨɪɨɠɧɢɤɚ ɛɨɥɶɲɨɝɨ (ɧɚ ɪɚɡɧɵɯ ɩɥɨɳɚɞɤɚɯ): 
1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ 

3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 
 

 

Ɋɢɫ. 10. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɩɨɞɨɪɨɠɧɢɤɚ ɛɨɥɶɲɨɝɨ (ɧɚ ɪɚɡɧɵɯ ɩɥɨɳɚɞɤɚɯ):  
1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 

3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 
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Ɋɢɫ. 11. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɷɫɩɚɪɰɟɬɚ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ: 

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 

3 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 

 

 

 

 

Ɋɢɫ. 12. ɇɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɩɚɫɬɭɲɶɟɣ ɫɭɦɤɢ:  

1 – ɡɚɦɵɤɚɸɳɢɟ ɤɥɟɬɤɢ ɭɫɬɶɢɰ, 2 – ɨɤɨɥɨɭɫɬɶɢɱɧɵɟ (ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ) ɤɥɟɬɤɢ, 

3 – ɦɧɨɝɨɤɥɟɬɨɱɧɵɟ ɡɜɟɡɞɨɨɛɪɚɡɧɵɟ ɤɪɨɸɳɢɟ ɜɨɥɨɫɤɢ (ɬɪɢɯɨɦɵ) ɧɢɠɧɟɝɨ ɷɩɢɞɟɪɦɢɫɚ, 

4 – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɷɩɢɞɟɪɦɵ 

 

ȼɵɜɨɞɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɚɧɚɥɢɡɚ ɮɥɨɪɵ (ɩɪɨɜɟɞɟɧɢɟ ɪɟ-

ɤɨɝɧɨɫɰɢɪɨɜɨɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɨɬɚɧɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɜɢɞɨɜ ɢ ɜɵɹɜɥɟ-
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ɧɢɹ ɫɩɟɤɬɪɚ ɠɢɡɧɟɧɧɵɯ ɮɨɪɦ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɫɩɟɤɬɪɟ ɠɢɡɧɟɧɧɵɯ ɮɨɪɦ 

ɩɪɟɨɛɥɚɞɚɸɬ ɝɟɦɢɤɪɢɩɬɨɮɢɬɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɤɨɪɧɟɜɵɟ, ɥɢɚɧɨɢɞɧɵɟ, 

ɫɬɟɥɸɳɢɟɫɹ ɬɪɚɜɹɧɢɫɬɵɟ ɜɢɞɵ (ɥɸɰɟɪɧɚ ɯɦɟɥɟɜɚɹ ɢ ɫɟɪɩɨɜɢɞɧɚɹ, ɥɚɩɱɚɬɤɚ 

ɫɟɪɟɛɪɢɫɬɚɹ, ɝɨɪɨɲɟɤ ɦɵɲɢɧɵɣ, ɤɥɟɜɟɪ ɥɭɝɨɜɨɣ ɢ ɞɪ.) 

1. ȼ ɯɨɞɟ ɞɜɭɯɥɟɬɧɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɞɚɧɧɨɝɨ 

ɛɢɨɬɨɩɚ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɚɧɬɨɪɨɩɨɝɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɝɨɪɨɞɫɤɢɟ ɷɤɨɫɢɫɬɟɦɵ 

ɩɪɢɜɨɞɢɬ ɤ ɞɟɝɪɚɞɚɰɢɢ, ɦɢɝɪɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɦɭ ɢɫɱɟɡɧɨɜɟɧɢɸ ɧɟɤɨɬɨɪɵɯ 

ɜɢɞɨɜ (ɞɨɜɨɥɶɧɨ ɞɢɧɚɦɢɱɟɫɤɨɦɭ) ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɮɢɬɨɰɟɧɨɡɚɯ. 

2. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɦɢɤɪɨɫɤɨɩɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ (ɩɪɨ-

ɞɨɥɶɧɵɟ ɫɪɟɡɵ – ɧɢɠɧɢɣ ɷɩɢɞɟɪɦɢɫ ɱɟɪɟɡ ɥɢɫɬɨɜɵɟ ɩɥɚɫɬɢɧɵ) ɞɥɹ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɚɫɫɢɦɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (ɭɫɬɶɢɱɧɨɝɨ ɚɩɩɚɪɚɬɚ) ɜɵ-

ɛɪɚɧɧɵɯ ɬɪɚɜɹɧɢɫɬɵɯ ɜɢɞɨɜ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɨɥɭɱɟɧɵ ɜɵɜɨɞɵ, ɩɨɞɬɜɟɪ-

ɠɞɚɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɶɢɰ ɩɨ ɩɪɢɛɥɢɠɟɧɢɸ ɤ ɢɫ-

ɬɨɱɧɢɤɭ ɜɨɡɞɟɣɫɬɜɢɹ ɭ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɜɢɞɨɜ. 

 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɡɚɬɪɚɝɢɜɚɟɬ ɬɟɦɭ ɷɜɬɪɨɮɢɤɚɰɢɢ ɜɨɞɨɟɦɨɜ: ɭɤɚɡɚɧɵ ɩɪɢɱɢɧɵ ɟɟ ɜɨɡ-

ɧɢɤɧɨɜɟɧɢɹ, ɨɩɚɫɧɨɫɬɶ ɤɚɤ ɞɥɹ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɜɨɞɨɟɦɚ, ɬɚɤ ɢ ɞɥɹ ɱɟɥɨɜɟɤɚ ɜ ɩɪɢɧɰɢɩɟ. 

ɉɪɢɜɟɞɟɧɵ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɫɥɭɱɚɢ ɩɪɢɱɢɧɟɧɢɹ ɭɳɟɪɛɚ ɱɟɥɨɜɟɤɭ ɢɥɢ ɟɝɨ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ «ɰɜɟɬɟɧɢɟɦ» ɜɨɞɵ. Ɍɚɤɠɟ ɭɤɚɡɚɧɵ ɫɩɨɫɨɛɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɜɬɪɨɮɢɤɚɰɢɢ 

ɢ ɛɨɪɶɛɵ ɫ ɧɟɣ. Ɋɚɫɫɦɨɬɪɟɧɵ ɧɟɫɤɨɥɶɤɨ ɢɡɜɟɫɬɧɵɯ ɩɚɬɟɧɬɨɜ. ɉɪɨɬɟɫɬɢɪɨɜɚɧɵ ɬɚɤɢɟ ɫɩɨ-

ɫɨɛɵ ɛɨɪɶɛɵ, ɤɚɤ ɨɛɪɚɛɨɬɤɚ ɜɨɞɨɟɦɚ ɫɨɤɪɢɧɢɬɨɦ, ɩɟɪɟɫɟɥɟɧɢɟ ɚɤɬɢɜɧɨɝɨ ɢɥɚ, ɜɧɟɫɟɧɢɟ 

ɛɢɨɩɪɟɩɚɪɚɬɚ «ɋɬɚɪɬɨɜɵɟ ɛɚɤɬɟɪɢɢ Bio kick fresh», ɚ ɬɚɤɠɟ ɢɫɩɵɬɚɧ ɧɨɜɵɣ ɩɪɟɩɚɪɚɬ Ɇɢɤ-

ɪɨɡɢɦ™ ɉɨɧɞ Ɍɪɢɬ. Ɇɟɫɬɨɦ ɬɟɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɥɢɫɶ ɩɪɭɞɵ Ɂɚɛɪɨɲɟɧɧɵɣ (ɫɨɤɪɢɧɢɬ), Ȼɟ-

ɡɵɦɹɧɧɵɣ (ɚɤɬɢɜɧɵɣ ɢɥ), ɉɭɝɚɱɟɜɫɤɢɣ (Bio kick fresh) ɢ Ʉɨɥɯɨɡɧɵɣ (Ɇɢɤɪɨɡɢɦ). ɇɚ ɨɫɧɨɜɟ 

ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɟɞɥɨɠɟɧɵ ɫɜɨɢ ɦɟɬɨɞɵ ɨɱɢɳɟɧɢɹ ɡɚɪɨɫɲɢɯ ɜɨɞɨɟɦɨɜ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɨɞɨɺɦ, ɜɨɞɨɪɨɫɥɢ, ɤɢɫɥɨɪɨɞ, «ɰɜɟɬɟɧɢɟ» ɜɨɞɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ 

ɜɟɳɟɫɬɜɚ, ɪɚɡɥɨɠɟɧɢɟ, ɰɢɚɧɨɛɚɤɬɟɪɢɢ, ɷɜɬɪɨɮɢɤɚɰɢɹ 
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This article deals with the topic of eutrophication of water bodies: the reasons for its oc-

currence, the danger for the flora and fauna of the reservoir, and for humans in principle. The 

recorded cases of causing damage to a person or his economic activity by "flowering" of water 

are given. The methods of prevention and control of eutrophication are also indicated. Several 

well-known patents are considered. Tested such methods of struggle, such as the treatment of 

water cocinita, migration of activated sludge, introduction of a biological product "Bio Starter 

ЛКМЭОЫТК ФТМФ ПЫОЬС" КЧН КХЬШ ЭОЬЭОН К ЧОа НЫЮР MТФЫШгТЦ° ЩШЧН SЭЫООЭ. TСО ЭОЬЭ ЩХКМО аКЬ ЭСО 

Abandoned ponds (screen), Unnamed (activated sludge), Pugachev (Biokick fresh), and co (Mi-

krozim). Based on the test results, the authors propose their own methods of purification of 

overgrown ponds. 

 

Keywords: water body, algae, oxygen, "flowering" of water, organic matter, decomposi-

tion, cyanobacteria, eutrophication 

 

ȼɜɟɞɟɧɢɟ. ɉɪɨɛɥɟɦɚ ɫ «ɰɜɟɬɭɳɢɦɢ» ɜɨɞɨɟɦɚɦɢ ɫɭɳɟɫɬɜɭɟɬ ɧɢ ɨɞɧɨ 

ɞɟɫɹɬɢɥɟɬɢɟ. ɇɟ ɬɟɪɹɟɬ ɨɧɚ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɜ ɧɚɲɟ ɜɪɟɦɹ. «ɐɜɟɬɭɬ» ɜɨɞɨɟɦɵ 

ɢɡ-ɡɚ ɱɪɟɡɦɟɪɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɜ ɧɢɯ ɫɢɧɟɡɟɥɟɧɵɯ ɜɨɞɨɪɨɫɥɟɣ – ɨɱɟɧɶ ɞɪɟɜɧɢɯ 

ɨɪɝɚɧɢɡɦɨɜ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɨ ɜɫɟɦɭ ɡɟɦɧɨɦɭ ɲɚɪɭ ɨɬ ɥɟɞɧɢɤɨɜ 

ɞɨ ɦɨɪɫɤɨɣ ɫɪɟɞɵ Д1Ж. ȼ ɩɟɪɢɨɞ «ɰɜɟɬɟɧɢɹ» ɜ ɜɨɞɨɟɦɟ ɩɚɞɚɟɬ ɤɢɫɥɨɪɨɞɧɚɹ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɤɥɟɬɨɤ, ɭɫɢɥɢɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɪɚɡɥɨɠɟɧɢɹ, ɢɞɭɳɢɟ ɫ ɩɨ-

ɝɥɨɳɟɧɢɟɦ ɤɢɫɥɨɪɨɞɚ, ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɢ ɩɪɨɞɭɤɬɵ ɢɯ 

ɪɚɫɩɚɞɚ, ɧɟɤɨɬɨɪɵɟ ɜɢɞɵ ɜɨɞɨɪɨɫɥɟɣ ɧɚɱɢɧɚɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɤɫɢɧɵ, ɨɩɚɫ-

ɧɵɟ ɞɥɹ ɠɢɡɧɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɛɵɬɨɱɧɨɝɨ «ɰɜɟɬɟɧɢɹ» ɜɨɡɧɢɤɚɟɬ ɛɢɨɥɨɝɢɱɟ-

ɫɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨɟɦɨɜ, ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ – ɷɜɬɪɨɮɢɤɚɰɢɹ. ɉɨɹɜ-

ɥɹɟɬɫɹ ɨɩɚɫɧɨɫɬɶ, ɤɚɤ ɞɥɹ ɨɛɢɬɚɬɟɥɟɣ ɜɨɞɨɟɦɚ, ɬɚɤ ɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
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ɢ ɱɟɥɨɜɟɤɚ ɜ ɩɪɢɧɰɢɩɟ Д2Ж. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɬɨɢɬ ɡɚɞɚɱɚ: ɧɚɣɬɢ ɞɟɣɫɬɜɟɧɧɵɣ 

ɫɩɨɫɨɛ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɱɪɟɡɦɟɪɧɨɝɨ «ɰɜɟɬɟɧɢɹ» ɢ ɨɱɢɫɬɢɬɶ ɜɨɞɨɟɦ, ɱɬɨɛɵ 

ɢɡɛɟɠɚɬɶ ɧɟɩɪɢɹɬɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ. 
 

Ɉɩɚɫɧɨɫɬɶ ɷɜɬɪɨɮɢɤɚɰɢɢ ɜɨɞɨɟɦɨɜ 

 

Ɋɵɛɧɵɟ ɡɚɦɨɪɵ. Ɋɵɛɧɵɣ ɡɚɦɨɪ – ɦɚɫɫɨɜɚɹ ɝɢɛɟɥɶ ɪɵɛɵ ɢ ɟɺ ɦɚɥɶɤɨɜ ɜ 

ɜɨɞɨɟɦɚɯ ɨɬ ɤɢɫɥɨɪɨɞɧɨɝɨ ɝɨɥɨɞɚɧɢɹ. Ɇɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɩɭɫɬɨɲɟɧɢɸ ɢ 

ɨɛɟɫɰɟɧɢɜɚɧɢɸ ɜɨɞɨɟɦɨɜ, ɨɝɪɚɧɢɱɟɧɢɸ ɜɢɞɨɜ ɪɚɡɜɨɞɢɦɨɣ ɪɵɛɵ Д3Ж.  

Ɋɚɡɥɢɱɚɸɬ ɡɢɦɧɢɟ (ɹɧɜɚɪɶ – ɚɩɪɟɥɶ) ɢ ɥɟɬɧɢɟ (ɢɸɥɶ – ɚɜɝɭɫɬ) ɡɚɦɨɪɵ. 

Ɂɢɦɧɢɟ ɡɚɦɨɪɵ. ɇɚɤɨɩɢɜɲɚɹɫɹ ɜ ɜɨɞɟ ɡɚ ɬɟɩɥɵɟ ɩɟɪɢɨɞɵ ɨɪɝɚɧɢɤɚ – 

ɥɢɫɬɶɹ, ɜɟɬɤɢ, ɯɜɨɹ, ɬɪɭɩɵ ɠɢɜɨɬɧɵɯ – ɪɚɡɥɚɝɚɟɬɫɹ, ɪɚɫɯɨɞɭɹ ɡɧɚɱɢɬɟɥɶɧɭɸ 

ɞɨɥɸ ɪɚɫɬɜɨɪɢɜɲɟɝɨɫɹ ɤɢɫɥɨɪɨɞɚ ɢ ɜɵɞɟɥɹɹ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ. ɂɫɬɨɱɧɢɤɨɜ 

ɩɨɩɨɥɧɟɧɢɹ ɡɚɩɚɫɚ ɤɢɫɥɨɪɨɞɚ ɧɟɬ – ɫɮɨɪɦɢɪɨɜɚɜɲɢɣɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨ-

ɞɨɟɦɚ ɥɟɞɨɜɨɣ ɩɨɤɪɨɜ ɩɪɟɪɵɜɚɟɬ ɤɨɧɬɚɤɬ ɜɨɞɵ ɫ ɫɨɥɧɟɱɧɵɦ ɫɜɟɬɨɦ. 

Ʌɟɬɧɢɟ ɡɚɦɨɪɵ ɩɪɨɢɫɯɨɞɹɬ ɢɡ-ɡɚ ɱɪɟɡɦɟɪɧɨɝɨ ɡɚɪɚɫɬɚɧɢɹ ɜɨɞɨɟɦɚ ɜɨ-

ɞɨɪɨɫɥɹɦɢ. ɀɚɛɪɵ ɪɵɛ ɡɚɛɢɜɚɸɬɫɹ, ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɧɢɠɚɟɬ-

ɫɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɞɟ. Ɋɚɡɦɧɨɠɢɜɲɚɹɫɹ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɜɨɞɵ 

ɡɟɥɟɧɶ ɫɧɢɠɚɟɬ ɟɟ ɩɪɨɡɪɚɱɧɨɫɬɶ ɢ ɝɥɭɛɢɧɭ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɞɨɧɧɵɯ ɪɚɫɬɟɧɢɣ ɨɬ ɧɟɞɨɫɬɚɬɤɚ ɫɜɟɬɚ. ɋ ɝɢɛɟɥɶɸ ɪɚɫ-

ɬɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɝɢɛɟɥɶ ɨɪɝɚɧɢɡɦɨɜ, ɨɛɢɬɚɜɲɢɯ ɜ ɧɢɯ. ɉɨɫɥɟ, ɪɚɡɪɨɫɲɢɟɫɹ 

ɜɨɞɨɪɨɫɥɢ, ɢɦɟɹ ɧɚɢɛɨɥɶɲɭɸ ɫɭɦɦɚɪɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɥɚ, ɩɨɫɬɟɩɟɧɧɨ ɩɨ-

ɝɥɨɳɚɸɬ ɜɟɫɶ ɤɢɫɥɨɪɨɞ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɨɫɬɚɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɨɛɢ-

ɬɚɸɳɢɯ ɜ ɷɬɢɯ ɝɨɪɢɡɨɧɬɚɯ.  

ȼɵɦɢɪɚɧɢɹ ɜɨɞɨɟɦɨɜ. ɉɨɝɢɛɲɢɟ ɨɪɝɚɧɢɡɦɵ ɫɨ ɜɪɟɦɟɧɟɦ ɨɩɭɫɤɚɸɬɫɹ ɫ 

ɜɟɪɯɧɢɯ ɩɥɚɫɬɨɜ ɧɚ ɞɧɨ, ɤ ɨɫɬɚɧɤɚɦ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɢ ɧɚɱɢɧɚɸɬ ɪɚɡɥɚɝɚɬɶɫɹ. 

ɉɪɨɰɟɫɫ ɪɚɡɥɨɠɟɧɢɹ, ɤɚɤ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɪɚɫɯɨɞɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɤɢɫɥɨɪɨɞɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɧɢɤɚɟɬ ɤɢɫɥɨɪɨɞɧɵɣ ɞɢɫɛɚɥɚɧɫ, ɤɨɬɨɪɵɣ ɩɪɢ-

ɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɞɨɧɧɨɣ ɢ ɩɪɢɞɨɧɧɨɣ ɮɚɭɧɵ (ɚɧɚɥɨɝɢɱɧɨɟ ɹɜɥɟɧɢɟ – ɡɢɦɧɢɣ 

ɡɚɦɨɪ). Ɂɚɬɟɦ, ɜ ɞɨɧɧɨɦ ɝɪɭɧɬɟ, ɥɢɲɟɧɧɨɦ ɤɢɫɥɨɪɨɞɚ, ɢɞɟɬ ɚɧɚɷɪɨɛɧɵɣ ɪɚɫ-
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ɩɚɞ ɨɬɦɟɪɲɢɯ ɨɪɝɚɧɢɡɦɨɜ. Ɉɛɪɚɡɭɸɬɫɹ ɮɟɧɨɥɵ, ɫɟɪɨɜɨɞɨɪɨɞ, «ɩɚɪɧɢɤɨɜɵɣ 

ɝɚɡ». ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫ ɷɜɬɪɨɮɢɤɚɰɢɢ ɭɧɢɱɬɨɠɚɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɮɥɨɪɵ 

ɢ ɮɚɭɧɵ ɜɨɞɨɟɦɚ, ɭɯɭɞɲɚɟɬ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɤɚɱɟɫɬɜɚ, ɩɪɚɤɬɢɱɟɫɤɢ 

ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɭɲɚɟɬ ɟɝɨ ɷɤɨɫɢɫɬɟɦɭ. Ɉɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɡɚɝɪɹɡɧɟɧɢɹ 

ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɬɚɤɢɯ ɜɵɞɟɥɹɟɦɵɯ ɜɨɞɨɪɨɫɥɹɦɢ ɬɨɤɫɢɧɨɜ, ɤɚɤ ɝɟɨ-

ɫɦɢɧ (ɩɪɢɞɚɟɬ ɧɟɩɪɢɹɬɧɵɣ ɫɢɥɶɧɨ ɡɟɦɥɢɫɬɵɣ ɡɚɩɚɯ) ɢ ɚɥɶɝɨɬɨɤɫɢɧɵ (ɞɟɥɚɸɬ 

ɜɨɞɭ ɹɞɨɜɢɬɨɣ). Ʉɪɨɦɟ ɬɨɝɨ – ɷɬɢ ɬɨɤɫɢɧɵ ɜɵɞɟɥɹɸɬɫɹ ɜ ɜɨɡɞɭɯ.  

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɥɢɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɚ-

ɦɢɯ ɬɨɤɫɢɧɨɜ ɨɫɩɚɪɢɜɚɟɬɫɹ. ɐɜɟɬɟɧɢɟ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɜɨɞɨɟɦɟ ɢɡ ɝɨɞɚ ɜ 

ɝɨɞ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɬɨɤɫɢɱɧɵɦ, ɬɚɤ ɢ ɧɟɬ ДζЖ.  

Ɉɩɚɫɧɨɫɬɶ ɞɥɹ ɱɟɥɨɜɟɤɚ. əɞɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɡɚɪɨɫɲɢɯ ɜɨɞɨɟɦɚɯ, 

ɨɩɚɫɧɵ ɢ ɞɥɹ ɱɟɥɨɜɟɤɚ. Ɉɧɢ ɜɵɡɵɜɚɸɬ ɪɚɡɞɪɚɠɟɧɢɟ ɤɨɠɢ, ɫɥɢɡɢɫɬɨɣ ɝɥɚɡɚ, 

ɧɨɫɚ, ɦɨɝɭɬ ɫɩɪɨɜɨɰɢɪɨɜɚɬɶ ɩɟɱɟɧɨɱɧɭɸ, ɩɨɱɟɱɧɭɸ ɢɥɢ ɥɟɝɨɱɧɭɸ ɧɟɞɨɫɬɚ-

ɬɨɱɧɨɫɬɶ, ɭɞɭɲɶɟ. ɉɪɢ ɨɬɪɚɜɥɟɧɢɢ ɨɪɝɚɧɢɡɦɚ ɫɢɦɩɬɨɦɚɦɢ ɹɜɥɹɸɬɫɹ: ɬɨɲɧɨ-

ɬɚ, ɛɨɥɢ ɜ ɠɟɥɭɞɤɟ, ɫɩɚɡɦɵ ɤɢɲɟɱɧɢɤɚ, ɪɜɨɬɚ, ɩɨɧɨɫ, ɝɨɥɨɜɧɚɹ ɛɨɥɶ, ɛɨɥɢ ɜ 

ɦɵɲɰɚɯ ɢ ɫɭɫɬɚɜɚɯ. Ɉɬɪɚɜɥɟɧɢɟ ɬɚɤ ɠɟ ɱɪɟɜɚɬɨ ɪɚɤɨɜɵɦɢ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ-

ɦɢ ɢ ɰɢɪɪɨɡɚɦɢ. 

ɐɢɚɧɨɬɨɤɫɢɧɵ, ɜɵɡɵɜɚɸɳɢɟ ɨɬɪɚɜɥɟɧɢɟ, ɛɵɥɢ ɧɚɡɜɚɧɵ ɩɨ ɫɢɧɞɪɨɦɚɦ 

ɨɬɪɚɜɥɟɧɢɹ. ɇɨ ɛɨɥɶɲɚɹ ɢɯ ɱɚɫɬɶ ɞɟɥɢɬɫɹ ɧɚ: 

1) Ƚɟɩɚɬɨɤɫɢɧɵ – ɜɵɡɵɜɚɸɬ ɪɚɡɪɵɜ ɫɬɪɭɤɬɭɪɵ ɩɟɱɟɧɢ, ɩɪɨɜɨɰɢɪɭɟɬ 

ɪɚɡɥɨɠɟɧɢɟ ɩɨɱɟɤ, ɫɟɥɟɡɟɧɤɢ, ɫɟɪɞɰɚ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɨɜ. 

2) ɇɟɣɪɨɬɨɤɫɢɧɵ – ɞɟɣɫɬɜɭɸɬ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɦɵɲɟɱɧɭɸ ɫɢɫɬɟɦɭ. 

ȼɵɡɵɜɚɸɬ ɩɚɪɚɥɢɱ ɞɵɯɚɬɟɥɶɧɵɯ ɦɵɲɰ Д1Ж.  

Ɍɨɤɫɢɧɵ ɭɫɬɨɣɱɢɜɵ, ɩɪɢ ɯɥɨɪɢɪɨɜɚɧɢɢ ɧɟ ɪɚɡɪɭɲɚɸɬɫɹ. Ɇɨɝɭɬ ɩɨɫɬɭ-

ɩɚɬɶ ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɩɪɢ ɭɩɨɬɪɟɛɥɟɧɢɢ ɦɨɥɨɤɚ ɢɥɢ ɦɹɫɚ ɠɢɜɨɬɧɵɯ ДηЖ.  

Ⱥɜɬɨɪɵ ɫɬɚɬɶɢ Д6Ж ɨɬɦɟɱɚɸɬ, ɱɬɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɬɪɚɜɥɟɧɢɹ ɱɟ-

ɥɨɜɟɤɚ ɰɜɟɬɭɳɟɣ ɜɨɞɨɣ ɫɬɨɢɬ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɭɱɚɢ ɡɚɛɨɥɟɜɚɧɢɣ ɢ 

ɝɢɛɟɥɢ ɫɨɛɚɤ, ɪɵɛ ɢ ɞɨɦɚɲɧɟɝɨ ɫɤɨɬɚ, ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɨɣ ɢ ɡɞɨɪɨɜɶɟɦ ɠɢɜɨɬɧɵɯ – ɷɬɨ ɦɨɠɟɬ ɫɨɨɛɳɢɬɶ ɨ ɧɚɞɜɢɝɚɸɳɢɯɫɹ ɪɢɫ-

ɤɚɯ.  
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ɉɟɪɜɵɟ ɫɥɭɱɚɢ ɨɬɪɚɜɥɟɧɢɹ «ɰɜɟɬɭɳɟɣ» ɜɨɞɨɣ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ 1793 

ɝɨɞɭ. Ʉɚɩɢɬɚɧ Ƚɟɨɪɝ ȼɚɧɤɭɜɟɪ, ɜɵɫɚɞɢɜɲɢɫɶ ɜ Ʉɨɥɭɦɛɢɢ, ɨɬɦɟɬɢɥ, ɱɬɨ ɧɟɤɨ-

ɬɨɪɵɟ ɩɥɟɦɟɧɚ ɢɧɞɟɣɰɟɜ ɧɟ ɭɩɨɬɪɟɛɥɹɸɬ ɦɨɥɥɸɫɤɨɜ, ɤɨɝɞɚ ɜɨɞɚ ɩɪɢɨɛɪɟɬɚɟɬ 

ɩɨɡɟɥɟɧɟɜɲɢɣ ɨɬɬɟɧɨɤ. ɉɟɪɜɚɹ ɠɟ ɩɭɛɥɢɤɚɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ 1878 ɝɨɞɭ – ɜ 

ɠɭɪɧɚɥɟ «σКЭЮЫО» ɨɩɭɛɥɢɤɨɜɚɥɢ ɫɬɚɬɶɸ, ɫɨɨɛɳɚɸɳɭɸ ɨ ɦɚɫɫɨɜɨɣ ɝɢɛɟɥɢ 

ɥɨɲɚɞɟɣ, ɫɜɢɧɟɣ ɢ ɫɨɛɚɤ ɩɨɫɥɟ ɭɩɨɬɪɟɛɥɟɧɢɹ ɬɨɤɫɢɱɧɨɣ ɜɨɞɵ. Ɂɚɬɟɦ, ɜ 1997 

ɝɨɞɭ, ɜ ɝɨɪɨɞɟ Ʉɚɪɭɚɪɭ (Ȼɪɚɡɢɥɢɹ), ɩɨɫɥɟ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɢɡ ɦɟɫɬɧɨɝɨ ɜɨ-

ɞɨɯɪɚɧɢɥɢɳɚ ɭɦɟɪɥɨ 60 ɱɟɥɨɜɟɤ, ɟɳɺ 68 ɬɹɠɟɥɨ ɡɚɛɨɥɟɥɨ ДηЖ.  

Ɋɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɸɝɨ-ɡɚɩɚɞɟ ɒɨɬɥɚɧɞɢɢ ɨɡɟɪɨ SШЮХЬОКЭ ХШМС, ɜ ɱɟɫɬɶ 

ɤɨɬɨɪɨɝɨ ɜ 117η ɝ. ɀɢɜɲɢɟ ɧɚ ɛɟɪɟɝɭ, ɦɨɧɚɯɢ ɧɚɡɜɚɥɢ ɫɜɨɸ ɪɟɡɢɞɟɧɰɢɸ 

«Ɇɨɧɚɫɬɵɪɶ ɡɟɥɟɧɨɝɨ ɨɡɟɪɚ». ȼ 199ζ ɝ. Ɉɬ ɨɬɪɚɜɥɟɧɢɹ ɬɨɤɫɢɱɧɨɣ ɜɨɞɨɣ ɩɨ-

ɝɢɛɥɨ ɧɟɫɤɨɥɶɤɨ ɝɨɥɨɜ ɫɤɨɬɚ. ɉɨ ɫɥɨɜɚɦ ɦɟɫɬɧɵɯ ɮɟɪɦɟɪɨɜ, ɨɡɟɪɨ «ɰɜɟɬɟɬ» 

ɟɠɟɝɨɞɧɨ Д7Ж.  

Ɋɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɫɟɜɟɪɟ Ƚɪɟɰɢɢ ɨɡɟɪɨ Ʉɨɪɨɧɢɹ. Ɂɚ ɩɨɫɥɟɞɧɢɟ 20 ɥɟɬ 

ɟɝɨ ɨɛɴɟɦ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɥɫɹ, ɩɪɢ ɷɬɨɦ ɪɟɡɤɨ ɫɨɤɪɚɬɢɥɚɫɶ ɩɥɨɳɚɞɶ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ. ȼ 1970-ɯ ɝɨɞɚɯ ɨɡɟɪɨ ɡɚɧɢɦɚɥɨ ɩɥɨ-

ɳɚɞɶ ζ6,2 ɤɦ2
 ɢ ɢɦɟɥɨ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɥɭɛɢɧɭ 8 ɦ. ɋ ɬɟɯ ɩɨɪ ɚɤɬɢɜɢɡɚɰɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɨɡɟɪɚ, 

ɚ ɬɚɤɠɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ ɩɟɪɢɨɞɵ ɡɚɫɭɯɢ ɩɪɢɜɟɥɢ ɤ ɨɫɬɪɨɣ ɧɟɯɜɚɬɤɟ ɜɨɞɵ. 

ȼ 199η ɝɨɞɭ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɨɡɟɪɚ ɫɨɫɬɚɜɥɹɥɚ 30 ɤɦ2
 ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɝɥɭɛɢɧɚ 1 ɦ. Ʌɟɬɨɦ 2002 ɝɨɞɚ ɨɡɟɪɨ ɩɨɥɧɨɫɬɶɸ ɜɵɫɨɯɥɨ. ȼ ɧɚɱɚɥɟ 2003 ɝɨɞɚ 

ɜ ɨɡɟɪɟ ɜɧɨɜɶ ɧɚɱɚɥɚ ɫɤɚɩɥɢɜɚɬɶɫɹ ɜɨɞɚ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɜ ɢɫɫɥɟɞɭɟ-

ɦɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɢɥɚ ɨɤɨɥɨ 0,9 ɦ Д8Ж.  

ɉɪɢɫɭɬɫɬɜɢɟ ɬɨɤɫɢɱɧɵɯ ɰɢɚɧɨɛɚɤɬɟɪɢɣ ɢ ɦɢɤɪɨɰɢɫɬɢɧɨɜ ɜ ɜɨɞɟ ɢɫ-

ɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɟɧɢɟɦ ɜ 

ɋɒȺ Д9Ж.  

ȼ ɧɚɲɢ ɞɧɢ ɩɪɢɯɨɞɢɬ ɩɨɪɹɞɤɚ 1η0 ɬɵɫɹɱ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɬɪɚɜɥɟɧɢɢ 

ɥɸɞɟɣ ɦɨɪɟɩɪɨɞɭɤɬɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɬɨɤɫɢɧɵ ɫɢɧɟɡɟɥɟɧɵɯ ɜɨɞɨɪɨɫɥɟɣ ДηЖ.  

Ⱥɜɬɨɪ ɫɬɚɬɶɢ Д7Ж ɰɢɬɢɪɭɟɬ Ʉɟɜɢɧɚ ɋɟɥɥɧɟɪɚ – ɭɱɟɧɨɝɨ, ɞɢɪɟɤɬɨɪɚ ɢɫ-

ɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɤɨɧɫɨɪɰɢɭɦɚ CСОЬКЩОКФО: «ɉɨ ɜɫɟɦɭ ɩɨɛɟɪɟɠɶɸ ɦɢɪɨɜɨɝɨ 
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ɨɤɟɚɧɚ ɜɫɟ ɱɚɳɟ ɩɨɫɬɭɩɚɸɬ ɫɨɨɛɳɟɧɢɹ ɨ ɧɚɛɥɸɞɟɧɢɢ ɜɪɟɞɧɨɝɨ ɰɜɟɬɟɧɢɹ ɜɨ-

ɞɨɪɨɫɥɟɣ…». «ɗɬɢ ɫɨɛɵɬɢɹ ɧɟɫɭɬ ɡɚ ɫɨɛɨɣ ɫɟɪɶɟɡɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ ɩɪɢ-

ɛɪɟɠɧɵɯ ɪɟɫɭɪɫɨɜ, ɦɟɫɬɧɨɣ ɷɤɨɧɨɦɢɤɢ ɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ». «ɇɟɤɨɬɨɪɵɟ 

ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɜɨɞɨɪɨɫɥɟɣ ɩɨɜɬɨɪɹɸɬɫɹ ɜ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɪɟ-

ɝɢɨɧɚɯ ɤɚɠɞɵɣ ɝɨɞ, ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɪɭɝɢɟ ɩɨɹɜɥɹɸɬɫɹ ɷɩɢɡɨɞɢɱɧɨ, ɱɬɨ ɩɪɢ-

ɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɦɟɫɬɧɵɯ ɪɵɛ, ɦɨɥɥɸɫɤɨɜ, ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɢ ɩɬɢɰ.» 

Ɉɞɧɚɤɨ – ɩɢɲɟɬ ɚɜɬɨɪ – ɬɨɥɶɤɨ ɨɤɨɥɨ ɩɹɬɢɞɟɫɹɬɢ ɜɢɞɨɜ ɜɨɞɨɪɨɫɥɟɣ 

ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɬɨɤɫɢɧɨɜ. Ⱦɪɭɝɢɟ ɜɨɞɨɪɨɫɥɢ ɜɥɢɹɸɬ ɧɚ ɨɪɝɚɧɢɡ-

ɦɵ ɤɨɫɜɟɧɧɨ – ɢɡɦɟɧɹɸɬ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ: ɤɚɤ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɱɪɟɡɦɟɪɧɨɟ 

«ɰɜɟɬɟɧɢɟ» ɢ ɨɱɢɫɬɢɬɶ ɜɨɞɨɟɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɩɪɢɹɬɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ?  

 

Ɇɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɷɜɬɪɨɮɢɤɚɰɢɟɣ ɜɨɞɨɟɦɨɜ 

 

Ⱦɥɹ ɥɟɱɟɧɢɹ ɡɚɪɨɫɲɢɯ ɜɨɞɨɟɦɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭ-

ɸɬɫɹ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɚ: ɏɢɦɢɤɚɬɵ, ɚɷɪɚɰɢɹ, ɫɦɟɲɢɜɚɧɢɟ ɢ ɭɥɶɬɪɚ-

ɡɜɭɤ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɯɢɦɢɤɚɬɨɜ. Ɇɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɪɚɛɨɬɤɟ ɜɨɞɵ ɪɚɡ-

ɧɨɨɛɪɚɡɧɵɦɢ ɞɨɛɚɜɤɚɦɢ. ɋɪɟɞɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɬɢɜ ɜɨɞɨɪɨɫɥɟɣ, ɧɚɡɵ-

ɜɚɸɬɫɹ ɚɥɶɝɢɰɢɞɚɦɢ. ɉɪɟɞɫɬɚɜɥɹɸɬ ɨɧɢ ɫɨɛɨɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɟɞɢɧɟɧɢɹ ɧɚ 

ɨɫɧɨɜɟ ɦɟɞɢ, ɬɚɤɢɟ ɤɚɤ ɫɭɥɶɮɚɬ ɦɟɞɢ, ɯɟɥɚɬɧɵɟ ɤɨɦɦɭɧɵ ɦɟɞɢ ɢɥɢ ɯɢɦɢɱɟ-

ɫɤɢɣ ɗɧɞɨɬɚɥɥ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɚɥɶɝɢɰɢɞɵ ɫɥɟɞɭɟɬ ɨɫɬɨɪɨɠɧɨ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ 

ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɪɵɜɭ ɤɥɟɬɨɤ ɜɨɞɨɪɨɫɥɟɣ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɵɛɪɨɫɭ 

ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ ɬɨɤɫɢɧɨɜ ɜ ɜɨɞɨɟɦ. Ȼɵɫɬɪɵɣ ɪɚɫɩɚɞ ɰɜɟɬɟɧɢɹ ɜɨɞɨɪɨɫɥɟɣ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɵɞɟɥɟɧɢɸ ɜ ɜɨɞɭ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɨɪɨɫɥɟɜɵɯ 

ɬɨɤɫɢɧɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɟɪɶɟɡɧɵɦ ɮɚɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, 

ɹɜɥɹɟɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɞɨɥɝɨɫɪɨɱɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɧɚ 

ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɛɚɥɚɧɫ ɜɫɟɝɨ ɨɡɟɪɚ. 

Ⱥɷɪɚɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɞɟ. əɜɥɹ-

ɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɦɟɬɨɞɨɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢ ɨɦɨɥɨɠɟɧɢɹ ɜɨɞɨ-
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ɟɦɨɜ. ɉɨ ɫɭɬɢ – ɷɬɨ ɪɚɫɬɜɨɪɟɧɢɟ ɚɤɬɢɜɧɵɯ ɦɨɥɟɤɭɥ ɤɢɫɥɨɪɨɞɚ ɜ ɬɨɥɳɟ ɜɨɞɵ. 

Ⱥɷɪɚɰɢɹ ɛɵɜɚɟɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɣ. 

ȿɫɬɟɫɬɜɟɧɧɚɹ ɚɷɪɚɰɢɹ – ɷɬɨ ɩɪɨɞɭɤɬ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ 

ɜɨɞɨɟɦɟ: ɜɨɞɚ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɜɫɬɭɩɚɟɬ ɜ ɤɨɧɬɚɤɬ ɫ ɜɨɡɞɭɯɨɦ ɢ 

ɧɚɫɵɳɚɟɬɫɹ ɤɢɫɥɨɪɨɞɨɦ 

ɂɫɤɭɫɫɬɜɟɧɧɚɹ ɚɷɪɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɯɢɦɢɱɟɫɤɨɣ, ɬɚɤ ɢ ɦɟɯɚɧɢɱɟ-

ɫɤɨɣ. Ɉɛɚ ɷɬɢɯ ɦɟɬɨɞɚ ɩɨ-ɫɜɨɟɦɭ ɷɮɮɟɤɬɢɜɧɵ. 

ɏɢɦɢɱɟɫɤɚɹ ɚɷɪɚɰɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɜɧɟɫɟɧɢɢ ɜ ɜɨɞɨɟɦ ɨɫɨɛɵɯ ɪɟɚɝɟɧɬɨɜ, 

ɤɨɬɨɪɵɟ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɨɞɨɣ ɜɵɞɟɥɹɸɬ ɦɨɥɟɤɭɥɵ ɤɢɫɥɨɪɨɞɚ. ȼ ɧɚ-

ɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɬɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɤɚɤ 

ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ (ɇ2Ɉ2), ɩɟɪɟɨɤɫɢɞ ɤɚɥɶɰɢɹ (ɋɚɈ2) ɢ ɩɟɪɦɚɧɝɚɧɚɬ ɤɚɥɢɹ 

(KMnO4, ɤɨɬɨɪɵɣ ɟɳɟ ɧɚɡɵɜɚɸɬ ɦɚɪɝɚɧɰɨɜɤɨɣ). 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɚɷɪɚɰɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɬɪɨɣɫɬɜ. «Ⱦɜɢ-

ɝɚɬɶ» ɜɨɞɭ ɦɨɠɧɨ ɪɚɡɥɢɱɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ: ɧɚɱɢɧɚɹ ɨɬ ɫɚɦɨɞɟɥɶɧɵɯ 

ɜɟɬɪɹɤɨɜ ɢ ɡɚɤɚɧɱɢɜɚɹ ɦɨɳɧɵɦɢ ɧɚɫɨɫɚɦɢ ɫ ɚɷɪɚɰɢɨɧɧɵɦɢ ɧɚɫɚɞɤɚɦɢ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢ-

ɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɬɪɭɞɨɡɚɬɪɚɬɵ) ɢ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ. ȼ ɜɢɞɭ ɬɨɝɨ ɱɬɨ 

ɝɚɡɢɪɨɜɤɚ ɧɟ ɭɛɢɜɚɟɬ ɜɨɞɨɪɨɫɥɢ ɫɪɚɡɭ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨ-

ɬɢɜ ɜɨɞɨɪɨɫɥɟɣ ɜɫɟɝɞɚ ɧɟ ɭɜɟɪɟɧɚ. 

ɋɦɟɲɢɜɚɧɢɟ. Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɫɦɟɫɢɬɟɥɟɣ ɜ ɪɟɡɟɪɜɭɚɪɟ ɹɜɥɹɟɬɫɹ 

ɞɟɫɬɪɚɬɢɮɢɤɚɰɢɹ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫ, ɜ ɤɨɬɨɪɨɦ ɜɨɞɚ ɫɦɟ-

ɲɢɜɚɟɬɫɹ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɫɬɪɚɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɥɨɟɜ (ɗɩɢɥɢɦɧɢɨɧ, Ɇɟɬɚ-

ɥɢɦɧɢɨɧ, Ƚɢɩɨɥɢɦɧɢɨɧ) ɢ ɞɟɥɚɟɬ ɟɝɨ ɦɟɧɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦ ɞɥɹ ɪɨɫɬɚ ɜɨɞɨ-

ɪɨɫɥɟɣ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɥɨɹɯ. ɑɬɨɛɵ ɷɮɮɟɤɬɢɜɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɨɞɨɪɨɫ-

ɥɢ, ɨɛɵɱɧɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɰɢɪɤɭɥɢɪɨɜɚɬɶ ɗɩɢɥɢɦɧɢɨɧ ɢ Ɇɟɬɚɥɥɢɦɧɢɨɧ, 

ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɠɟɥɟɡɨ, ɦɚɪɝɚɧɟɰ ɢ ɚɧɨɤɫɢɱɟɫɤɢɟ ɡɚɩɚɯɢ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ 

ɩɪɨɢɫɯɨɞɹɬ ɜ Ƚɢɩɨɥɢɦɧɢɨɧɧɨɦ ɫɥɨɟ ɜɞɚɥɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. ɇɟɞɨɫɬɚɬ-

ɤɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɬɪɟɛɨɜɚɬɟɥɶɧɨɫɬɶ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ. 

ɍɥɶɬɪɚɡɜɭɤ – ɷɬɨ ɡɜɭɤɨɜɵɟ ɜɨɥɧɵ ɫ ɱɚɫɬɨɬɚɦɢ, ɩɪɟɜɵɲɚɸɳɢɦɢ ɜɟɪɯ-

ɧɢɣ ɩɪɟɞɟɥ ɫɥɵɲɢɦɨɫɬɢ ɱɟɥɨɜɟɤɚ (22 ɤȽɰ). ɇɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɱɚɫɬɨɬɚɯ ɷɬɢ 
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ɡɜɭɤɨɜɵɟ ɜɨɥɧɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɨɫɬɚ ɜɨɞɨɪɨɫɥɟɣ. 

ɐɢɚɧɨɛɚɤɬɟɪɢɢ ɢɫɩɨɥɶɡɭɸɬ ɝɚɡɨɜɵɟ ɩɭɡɵɪɶɤɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɥɚ-

ɜɭɱɟɫɬɢ ɢ ɝɥɭɛɢɧɵ. ȼ ɬɟɱɟɧɢɟ ɞɧɹ ɜɨɞɨɪɨɫɥɢ ɮɨɬɨɫɢɧɬɟɡɢɪɭɸɬ ɜ ɜɟɪɯɧɟɦ 

ɫɥɨɟ, ɢɫɩɨɥɶɡɭɹ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɢ ɪɚɫɬɜɨɪɟɧɧɵɟ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɢɡ ɨɤ-

ɪɭɠɚɸɳɟɣ ɜɨɞɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɢɫɥɨɪɨɞɚ ɢ ɩɨɥɢɫɚɯɚɪɢɞɨɜ. ɇɨɱɶɸ ɤɥɟɬ-

ɤɢ ɰɢɚɧɨɛɚɤɬɟɪɢɣ ɨɩɨɪɨɠɧɹɸɬ ɢɯ ɜɚɤɭɨɥɶ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɭɫɬɢɬɶɫɹ ɧɚ ɞɧɨ, 

ɚ ɡɚɬɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɢɫɥɨɪɨɞ ɢ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ 

ɛɢɨɦɚɫɫɭ. 

ɍɥɶɬɪɚɡɜɭɤɨɜɵɟ ɜɨɥɧɵ ɫɨɡɞɚɸɬ ɡɜɭɤɨɜɨɣ ɫɥɨɣ ɜ ɜɟɪɯɧɟɦ ɫɥɨɟ ɜɨɞɵ. 

Ɂɜɭɤɨɜɨɣ ɫɥɨɣ ɨɤɚɡɵɜɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɥɚɜɭɱɟɫɬɶ ɜɨɞɨɪɨɫ-

ɥɟɣ. Ʉɥɟɬɤɢ ɜɨɞɨɪɨɫɥɟɣ ɨɩɭɫɬɹɬɫɹ ɧɚ ɞɧɨ ɢ ɧɟ ɫɦɨɝɭɬ ɮɨɬɨɫɢɧɬɟɡɢɪɨɜɚɬɶ ɢ ɜ 

ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɭɦɪɭɬ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɚ ɫɜɟɬɚ Д10-11].  

ɂɦɟɟɬɫɹ ɫɩɨɫɨɛ, ɝɞɟ ɩɪɟɞɭɫɦɚɬɪɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɚɥɶɝɨɥɢɡɚɰɢɢ 

(ɜɜɟɞɟɧɢɹ ɜ ɜɨɞɨɺɦ ɨɞɧɨɝɨ ɜɢɞɚ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɨɜ ɜɨɞɨɪɨɫɥɟɣ) ɨɞɧɨɤɥɟ-

ɬɨɱɧɨɣ ɡɟɥɟɧɨɣ ɜɨɞɨɪɨɫɥɢ CСХШЫОХХК ЯЮХРКЫТЬ ɂɎɊ №ɋ-111. Ɉɬɥɢɱɚɟɬɫɹ ɨɬ ɨɫ-

ɬɚɥɶɧɵɯ ɩɨɞɨɛɧɵɯ ɫɩɨɫɨɛɨɜ ɬɟɦ, ɱɬɨ ɚɥɶɝɨɥɢɡɚɰɢɸ ɜɨɞɨɟɦɨɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɩɪɨɜɨɞɹɬ ɜ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ – ɞɜɚɠɞɵ ɜ ɩɟɪɜɭɸ ɮɚɡɭ ɜɟɫɧɵ: ɦɚɪɬɟ-ɚɩɪɟɥɟ 

ɩɪɢ ɥɟɞɨɫɬɚɜɟ - ɩɨɫɥɟ ɜɫɤɪɵɬɢɹ ɥɶɞɚ ɢ ɩɪɢ ɩɪɨɝɪɟɜɟ ɜɟɪɯɧɟɝɨ, ɜɨ ɜɬɨɪɭɸ ɮɚ-

ɡɭ: ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɫɪɟɞɧɟɣ ɩɨ ɝɥɭɛɢɧɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɜɨɞɨɟɦɟ η-10°ɋ, 

ɢ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ – ɟɠɟɦɟɫɹɱɧɨ. ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɝɨɥɢɡɚɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɫɭɫ-

ɩɟɧɡɢɸ ɲɬɚɦɦɚ CСХШЫОХХК ЯЮХРКЫТЬ ɂɎɊ № C-111 [2].  

ȿɫɬɶ ɫɩɨɫɨɛ, ɤɨɬɨɪɵɣ ɬɚɤ ɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɚɥɶ-

ɝɨɥɢɡɚɰɢɢ ɨɞɧɨɤɥɟɬɨɱɧɨɣ ɡɟɥɟɧɨɣ ɜɨɞɨɪɨɫɥɢ CСХШЫОХХК ЯЮХРКЫТЬ ɂɎɊ №ɋ-111. 

ɋɦɵɫɥ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɚɥɶɝɨɥɢɡɚɰɢɸ ɩɪɨɜɨɞɹɬ ɩɨɫɥɟ ɫɛɨɪɚ ɫɢɧɟɡɟɥɟ-

ɧɵɯ ɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɹɬ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɢɯ ɪɚɡɜɢɬɢɹ, ɚ 

ɢɦɟɧɧɨ ɩɨ ɨɤɨɧɱɚɧɢɢ ɮɚɡɵ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ ɪɨɫɬɚ – ɧɚɫɬɭɩɥɟɧɢɢ ɮɚɡɵ ɥɢ-

ɧɟɣɧɨɝɨ ɪɨɫɬɚ ɜ ɭɬɪɟɧɧɢɟ ɱɚɫɵ ɫ ζ ɞɨ 6 ɱ, ɩɪɢ ɷɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɨɜɨɞɹɬ 

ɢɫɤɭɫɫɬɜɟɧɧɭɸ ɚɷɪɚɰɢɸ: ɛɢɨɥɨɝɢɱɟɫɤɭɸ – ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɩɪɢ ɥɟɞɨɫɬɚɜɟ, 

ɩɭɬɟɦ ɨɱɢɳɟɧɢɹ ɥɶɞɚ ɨɬ ɫɧɟɝɚ ɨɬ 1/3 ɞɨ η0 % ɩɥɨɳɚɞɢ ɜɨɞɨɟɦɚ ɛɟɡ ɩɨɜɪɟɠ-

ɞɟɧɢɹ ɥɟɞɨɜɨɝɨ ɩɨɤɪɨɜɚ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɭɸ – ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɩɪɢ ɨɬɫɭɬ-
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ɫɬɜɢɢ ɥɟɞɨɫɬɚɜɚ ɢ ɜɟɫɧɨɣ ɫ ɢɧɬɟɪɜɚɥɨɦ 3-ζ ɧɟɞɟɥɢ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɭɸ 

ɚɷɪɚɰɢɸ ɩɪɨɜɨɞɹɬ ɜ ɤɨɥɢɱɟɫɬɜɟ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɪɚɡ Д12].  

ɋɭɳɟɫɬɜɭɟɬ ɫɩɨɫɨɛ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɲɬɚɦɦɚ ɛɚɤ-

ɬɟɪɢɣ BЫОЯТЛКМТХХЮЬ ХКЭОЫШЬЩШЫЮЬ ȼɄɉɆ ȼ-9ζ0η, ɜɵɜɟɞɟɧɧɨɝɨ ɩɭɬɟɦ ɦɧɨɝɨɫɬɭ-

ɩɟɧɱɚɬɨɣ ɫɟɥɟɤɰɢɢ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɲɬɚɦɦɚ BЫОЯТЛКМТХХЮЬ ХКЭОЫШЬЩШЫЮЬ ȼɄɉɆ 

ȼ-8287. Ɂɚɞɚɱɚ ɲɬɚɦɦɚ – ɩɨɞɚɜɥɹɬɶ ɢ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɪɚɡɜɢɬɢɟ ɦɢɤɪɨɫɤɨɩɢ-

ɱɟɫɤɢɯ ɜɨɞɨɪɨɫɥɟɣ, ɚ ɬɚɤɠɟ ɪɚɡɪɭɲɚɬɶ ɨɛɪɚɡɨɜɚɧɧɵɟ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɦɢ 

ɜɨɞɨɪɨɫɥɹɦɢ ɬɪɟɯɦɟɪɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɩɨɤɪɵɜɚɸɳɢɟ ɜɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. 

ɉɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɪɚɦɦɨɩɨɥɨɠɢɬɟɥɶɧɵɟ ɩɨɞɜɢɠɧɵɟ ɩɚɥɨɱɤɢ, ɩɟɪɢɬɪɢɯɢ. 

ɇɟ ɨɛɪɚɡɭɸɬ ɰɟɩɨɱɟɤ. ɏɨɪɨɲɨ ɫɩɨɪɭɥɢɪɭɸɬ ɧɚ ɠɢɞɤɢɯ ɢ ɬɜɟɪɞɵɯ ɩɢɬɚɬɟɥɶ-

ɧɵɯ ɫɪɟɞɚɯ. Ʉɭɥɶɬɢɜɢɪɭɸɬ ɲɬɚɦɦ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɜ ɤɚɱɚɥɨɱɧɵɯ 

ɤɨɥɛɚɯ ɗɪɥɟɧɦɟɣɟɪɚ ɜ ɠɢɞɤɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ Д13Ж.  

 

Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɨɱɢɳɟ-

ɧɢɹ ɜɨɞɨɟɦɨɜ: 

ɚ) ɨɛɪɚɛɨɬɤɚ ɩɪɭɞɨɜ ɫɨɤɢɪɧɢɬɨɦ. 

ɛ) ɜɧɟɫɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɩɚɪɚɬɚ «Ɇɢɤɪɨɡɢɦ(ЭЦ) ɉɨɧɞ Ɍɪɢɬ». 

ɫ) ɢɧɬɪɨɞɭɤɰɢɹ ɜ ɩɪɭɞɵ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɢɥɚ. 

ɞ) ɜɧɟɫɟɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɚ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɨɟɦɨɜ «ɋɬɚɪɬɨɜɵɟ ɛɚɤɬɟɪɢɢ 

BТШ KТМФ ПЫОМС». 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜɵɛɪɚɥɢ ζ ɩɪɭɞɚ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚ-

ɰɢɹ ɚɦɦɨɧɢɣɧɨɝɨ ɚɡɨɬɚ ɛɵɥɚ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɨɣ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟ-

ɪɢɦɟɧɬɚ ɭɱɢɬɵɜɚɥɚɫɶ ɩɥɨɳɚɞɶ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɩɪɭɞɨɜ (ɞɚɧɧɵɟ ɢɫ-

ɫɥɟɞɨɜɚɧɢɹ ɭɱɚɳɢɯɫɹ ɩɪɟɞɵɞɭɳɢɯ ɥɟɬ). ɗɬɨ ɛɵɥɢ ɩɪɭɞɵ: Ɂɚɛɪɨɲɟɧɧɵɣ (ɫɨ-

ɤɢɪɧɢɬ), Ʉɨɥɯɨɡɧɵɣ («Ɇɢɤɪɨɡɢɦ(ЭЦ) ɉɨɧɞ Ɍɪɢɬ»), Ȼɟɡɵɦɹɧɧɵɣ (ɚɤɬɢɜɧɵɣ 

ɢɥ) ɢ ɉɭɝɚɱɟɜɫɤɢɣ («ɋɬɚɪɬɨɜɵɟ ɛɚɤɬɟɪɢɢ BТШ KТМФ ПЫОМС»). 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
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Ɉɛɪɚɛɨɬɤɚ ɫɨɤɢɪɧɢɬɨɦ. Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɫɨɤɢɪɧɢɬɨɦ ɜɵɛɪɚɥɢ ɫɚɦɵɣ 

ɦɚɥɟɧɶɤɢɣ ɩɪɭɞ, ɬɚɤ ɤɚɤ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 1 ɝɚ ɜɨɞɨɺɦɚ ɧɟɨɛɯɨɞɢɦɨ ɜɧɨɫɢɬɶ 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ (100 ɤɝ) ɫɨɤɢɪɧɢɬɚ. ɉɥɨɳɚɞɶ ɩɪɭɞɚ № 1, ɤɭ-

ɞɚ ɜɧɨɫɢɥɢ ɫɨɤɢɪɧɢɬ – 0,15 ɝɚ, ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ 2,1 ɦ. ɋɨɤɢɪɧɢɬ ɜɧɨɫɢɥɢ, 

ɩɟɪɟɞɜɢɝɚɹɫɶ ɧɚ ɥɨɞɤɟ. ɋɥɟɞɭɹ ɦɟɬɨɞɢɤɟ, ɫɞɟɥɚɥɢ 2 ɪɚɡɨɜɵɯ ɜɛɪɨɫɚ. ȼɧɟɫɥɢ 

20 ɤɝ ɫɨɤɢɪɧɢɬɚ: 10 ɤɝ ɜ ɚɩɪɟɥɟ 2016 ɝ, 10 ɤɝ ɜ ɢɸɧɟ 2017. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɧɨɜɨɝɨ ɛɢɨɩɪɟɩɚɪɚɬɚ Ɇɢɤɪɨɡɢɦ(ЭЦ) ɉɨɧɞ Ɍɪɢɬ ɞɥɹ ɛɢɨ-

ɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɨɞɨɺɦɨɜ. ȼ ɚɩɪɟɥɟ, ɩɟɪɟɞɜɢɝɚɹɫɶ ɜ 

ɩɥɨɫɤɨɞɨɧɧɨɣ ɥɨɞɤɟ, ɦɵ ɨɛɪɚɛɨɬɚɥɢ ɩɪɟɩɚɪɚɬɨɦ ɩɪɭɞ № 2 (Ɋɚɫɯɨɞ ɛɢɨɩɪɟ-

ɩɚɪɚɬɚ ɧɚ ɨɱɢɫɬɤɭ ɜɨɞɨɟɦɚ ɫɨɫɬɚɜɢɥ ɨɬ ζ ɞɨ 6 ɝɪɚɦɦɨɜ ɫɭɯɨɣ ɩɨɪɨɲɤɨɜɨɣ 

ɮɨɪɦɵ ɩɪɟɩɚɪɚɬɚ ɧɚ 1 ɦ2 ɜɨɞɧɨɝɨ ɡɟɪɤɚɥɚ) ɉɪɟɩɚɪɚɬ ɜɧɨɫɢɥɢ ɩɨɫɬɟɩɟɧɧɨ, ɫ 

ɪɚɡɛɢɜɤɨɣ ɧɚ ɨɬɞɟɥɶɧɵɟ ɞɨɡɵ. ȼ ɢɸɧɟ 2017 ɝ. ɜɛɪɨɫ ɩɪɟɩɚɪɚɬɚ ɩɨɜɬɨɪɢɥɢ.    

ɉɟɪɟɫɟɥɟɧɢɟ ɚɤɬɢɜɧɨɝɨ ɢɥɚ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɭɠɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɨɱɢɳɟ-

ɧɢɹ ɨɡɟɪɚ ɍɬɢɧɨɟ ɜ 2012 ɝ. Ɇɟɬɨɞ ɨɤɚɡɚɥɫɹ ɷɮɮɟɤɬɢɜɧɵɦ, ɨɧ ɞɚɥ ɨɱɟɧɶ ɯɨ-

ɪɨɲɢɣ ɪɟɡɭɥɶɬɚɬ. ɀɢɜɵɟ ɨɪɝɚɧɢɡɦɵ ɫɨɛɢɪɚɥɢɫɶ ɦɟɬɨɞɨɦ ɪɚɡɞɟɥɶɧɨɝɨ ɜɨɞɨ-

ɡɚɱɺɪɩɵɜɚɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɬɞɟɥɟɧɢɹ ɨɪɝɚɧɢɡɦɨɜ ɨɬ ɜɨɞɵ, ɱɬɨ ɨɫɭɳɟɫɬ-

ɜɥɹɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɮɢɥɶɬɪɚɰɢɢ, ɞɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɞɵ ɱɟɪɟɡ 

ɮɢɥɶɬɪ. ɋɛɨɪ ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɜ ɱɢɫɬɨɦ ɧɟ ɡɚɪɚɫɬɚɸɳɟɦ ɜɨɞɨ-

ɺɦɟ (ɩɪɭɞ Ⱦɚɥɶɧɢɣ) ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɪɚɫɬɜɨɪɺɧɧɨɝɨ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞɚ 

ɢ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɢɨɧɨɜ ɚɦɦɨɧɢɹ. ȼ ɯɨɞɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɵɞɭɳɟɝɨ 

ɩɪɨɟɤɬɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɺɦ ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɭɞ ɞɚɥɶɧɢɣ ɫɨɞɟɪ-

ɠɢɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɣ ɚɤɬɢɜɧɵɣ ɢɥ. ȼ ɦɚɟ 2016 ɝɨɞɚ ɛɵɥɨ ɫɨɛɪɚɧɨ 12 ɥɢɬɪɨɜ 

ɜɡɜɟɫɢ ɫ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɢ ɩɟɪɟɫɟɥɟɧɨ ɜ ɩɪɭɞ № 3. ȼ ɤɨɧɰɟ ɢɸɧɹ 2017 ɝ. 

ɩɟɪɟɫɟɥɟɧɢɟ ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɩɨɜɬɨɪɢɥɢ.  

ȼɧɟɫɟɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɚ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɨɟɦɨɜ «ɋɬɚɪɬɨɜɵɟ ɛɚɤɬɟɪɢɢ 

BТШ KТМФ FЫОЬС». ɉɪɟɩɚɪɚɬ ɜɧɨɫɢɥɢ, ɧɟɛɨɥɶɲɢɦɢ ɞɨɡɚɦɢ, ɩɟɪɟɞɜɢɝɚɹɫɶ ɜ ɥɨɞ-

ɤɟ. ɇɚ 10 ɦ2 ɡɟɪɤɚɥɚ ɜɨɞɵ ɜɧɨɫɢɥɢ 10 ɦɥ ɩɪɟɩɚɪɚɬɚ. 

 

ȼ ɚɩɪɟɥɟ 2016 ɝɨɞɚ ɜ ɩɪɭɞ № 1(ɩɪɭɞ Ɂɚɛɪɨɲɟɧɧɵɣ) ɜɧɟɫɥɢ ɫɨɤɢɪɧɢɬ, ɜ 

ɩɪɭɞ № 2(ɩɪɭɞ Ʉɨɥɯɨɡɧɵɣ)-Ɇɢɤɪɨɡɢɦ(ЭЦ) ɉɨɧɞ Ɍɪɢɬ, ɜ ɩɪɭɞ № 3 (ɩɪɭɞ Ȼɟ-
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ɡɵɦɹɧɧɵɣ) ɩɟɪɟɫɟɥɢɥɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɣ ɚɤɬɢɜɧɵɣ ɢɥ. ȼ ɩɪɭɞ № ζ (ɩɪɭɞ 

ɉɭɝɚɱɺɜɫɤɢɣ) ɜɧɟɫɥɢ ɫɬɚɪɬɨɜɵɟ ɛɚɤɬɟɪɢɢ «ȼТШ KТМФ ПЫОМС».  

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɩɪɟɩɚɪɚɬɨɜ ɢ ɩɪɢɪɨɞɧɨɝɨ 

ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɩɟɪɟɞ ɜɧɟɫɟɧɢɟɦ ɜ ɩɪɭɞɵ ɡɚɦɟɪɢɥɢ ɜ ɷɬɢɯ ɜɨɞɨɺɦɚɯ ɩɨɤɚɡɚɬɟ-

ɥɢ ЩH, ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ, ɫɨɞɟɪɠɚɧɢɟ ɚɦɦɨɧɢɣɧɨɝɨ ɚɡɨɬɚ (ɬɚɛɥ. 1). ɋɨ-

ɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ «Tetra Test O2». 

 

Ɍɚɛɥɢɰɚ 1 

ɋɨɞɟɪɠɚɧɢɹ ɚɦɦɨɧɢɣɧɨɝɨ ɚɡɨɬɚ ɜ ɩɪɭɞɚɯ 

ɇɚɡɜɚɧɢɟ ɩɪɭɞɚ 

Ⱦɚɬɚ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɚɦɦɨɧɢɹ ɜ ɩɪɭɞɭ ɋɪɟɞɧɢɟ 

ɩɨɤɚɡɚɬɟɥɢ 1ηɦɚɹ 

201ηɝ. 
1ηɢɸɧɹ 

201ηɝ. 
18ɢɸɥɹ 

201ηɝ. 
Ʉɨɥɯɨɡɧɵɣ 1,8ɦɝ/ɥ 1,6ɦɝ/ɥ 1,ζɦɝ/ɥ 1,6ɦɝ/ɥ 

ɉɭɝɚɱɟɜɫɤɢɣ 1,ηɦɝ/ɥ 1,ζɦɝ/ɥ 1,1ɦɝ/ɥ 1,3ɦɝ/ɥ 

Ɂɚɛɪɨɲɟɧɧɵɣ 1,ηɦɝ/ɥ 1,3ɦɝ/ɥ 1,2ɦɝ/ɥ 1,ζɦɝ/ɥ 

Ȼɟɡɵɦɹɧɧɵɣ 1,ζɦɝ/ɥ 1,1ɦɝ/ɥ 1ɦɝ/ɥ 1,2ɦɝ/ɥ 

 

Ʉɢɫɥɨɬɧɨɫɬɶ ɜɨɞɧɨɣ ɫɪɟɞɵ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ Ɍɟɫɬɚ TОЭЫКTОЬЭ pH, 

(ɩɪɟɫɧɨɜɨɞɧɵɣ). ȼ ɩɪɨɛɢɪɤɭ ɫ ɩɪɨɛɨɣ ɜɨɞɵ ɞɨɛɚɜɥɹɥɢ ɢɧɞɢɤɚɬɨɪ ɢ ɫɪɚɜɧɢ-

ɜɚɥɢ ɫ ɷɬɚɥɨɧɨɦ (ɰɜɟɬɧɨɣ ɩɨɥɨɫɤɨɣ). ȼ ɢɸɧɟ – ɡɚɦɟɪɵ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ-

ɜɬɨɪɢɥɢ (ɬɚɛɥ. 2). 

 

Ɍɚɛɥɢɰɚ 2 

ɋɨɞɟɪɠɚɧɢɟ ɚɦɦɨɧɢɹ ɜ ɩɪɭɞɚɯ ɞɨ ɢ ɩɨɫɥɟ ɜɛɪɨɫɚ ɩɪɟɩɚɪɚɬɨɜ ɜ 2016 ɝ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɚɦɦɨɧɢɹ ɜ ɦɝ/ɥ 

ɇɚɡɜɚɧɢɟ ɩɪɭɞɚ 

Ⱦɨ ɜɛɪɨɫɚ ɩɪɟɩɚɪɚɬɨɜ,  
1η ɚɩɪɟɥɹ 2016 ɝ. 

ɋɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 1η ɩɪɨɛ. 

ɉɨɫɥɟ ɜɛɪɨɫɚ ɩɪɟɩɚɪɚɬɨɜ, 
15 ɢɸɥɹ 2016 ɝ. 

ɋɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 1η 

ɩɪɨɛ. 
Ʉɨɥɯɨɡɧɵɣ 1,7 1,4 

ɉɭɝɚɱɺɜɫɤɢɣ 1,5 1 

Ɂɚɛɪɨɲɟɧɧɵɣ 1,5 0,4 

Ȼɟɡɵɦɹɧɧɵɣ 1,3 0,9 

 

Ɋɟɡɭɥɶɬɚɬɵ ɨɬɪɚɡɢɥɢ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫ. 1). Ɍɚɤɠɟ ɩɪɨɜɟɞɟɧɨ 

ɫɪɚɜɧɟɧɢɟ ɫɬɟɩɟɧɢ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɦɨɧɢɹ ɜ 201η ɢ 2016ɝ. Ⱦɥɹ ɷɬɨ-

ɝɨ ɩɨɫɬɪɨɟɧɚ ɞɢɚɝɪɚɦɦɚ (ɪɢɫ. 2). 

http://aquamir.kiev.ua/product/test-tetratest-ph-presnovodnyj/
http://aquamir.kiev.ua/product/test-tetratest-ph-presnovodnyj/
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Ɋɢɫ. 1. Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɨɫɥɟ 1 ɷɬɚɩɚ ɷɤɫɩɟɪɢɦɟɧɬɚ (ɩɟɪɜɨɝɨ ɜɛɪɨɫɚ ɷɤɨɥɨɝɢɱɟɫɤɢ 
ɱɢɫɬɵɯ ɩɪɟɩɚɪɚɬɨɜ ɢ ɩɟɪɟɫɟɥɟɧɢɹ ɢɥɚ, ɜ ɚɩɪɟɥɟ 2016 ɝ.) 

 

 

 
Ɋɢɫ. 2. ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ.  

ɋɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫ ɚɩɪɟɥɹ ɩɨ ɢɸɥɶ ɜ 201η ɝ ɢ 2016 ɝ 

 

ȼ ɤɨɧɰɟ ɢɸɧɹ 2017 ɝ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɜɬɨɪɢɥɢ. ȼ ɜɨɞɨɺɦɵ ɫɧɨɜɚ ɜɧɟɫɥɢ 

ɩɪɟɩɚɪɚɬɵ ɢ ɩɟɪɟɫɟɥɢɥɢ ɢɥ. ɉɪɨɢɡɜɟɥɢ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɦɟɪɵ, ɜ ɫɟɧɬɹɛɪɟ ɫɧɨ-

ɜɚ ɢɡɦɟɪɢɥɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɢɫɥɨɪɨɞɚ, ɚɦɦɨɧɢɹ ɢ pH. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚ: ɬɚɛɥ. 3 ɢ ɪɢɫ. 3.  
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Ɍɚɛɥɢɰɚ 3  
ɋɨɞɟɪɠɚɧɢɟ ɚɦɦɨɧɢɹ ɜ ɩɪɭɞɚɯ ɞɨ ɢ ɩɨɫɥɟ ɜɛɪɨɫɚ ɩɪɟɩɚɪɚɬɨɜ ɜ 2016 ɝ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɚɦɦɨɧɢɹ ɜ ɦɝ/ɥ 

ɇɚɡɜɚɧɢɟ ɩɪɭɞɚ Ⱦɨ ɜɛɪɨɫɚ ɩɪɟɩɚɪɚɬɨɜ,  
1ηɢɸɧɹ 2017 ɝ. 

 ɋɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 1ηɩɪɨɛ. 

ɉɨɫɥɟ ɜɛɪɨɫɚ ɩɪɟɩɚɪɚɬɨɜ, 
1ηɫɟɧɬɹɛɪɹ 2016 ɝ. 

ɋɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 
1ηɩɪɨɛ. 

Ʉɨɥɯɨɡɧɵɣ 1,5 0,3 

ɉɭɝɚɱɺɜɫɤɢɣ 1,6 0,1 

Ɂɚɛɪɨɲɟɧɧɵɣ 1,4 0,5 

Ȼɟɡɵɦɹɧɧɵɣ 1,3 0,2 

 

 

Ɋɢɫ. 3. Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɨɫɥɟ 2 ɷɬɚɩɚ ɷɤɫɩɟɪɢɦɟɧɬɚ  
(ɜɬɨɪɨɝɨ ɜɛɪɨɫɚ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɩɪɟɩɚɪɚɬɨɜ ɢ ɩɟɪɟɫɟɥɟɧɢɹ ɢɥɚ,  

ɩɪɨɢɡɜɟɞɺɧɧɨɝɨ ɜ ɢɸɧɟ 2017 ɝ.) 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɫɨɤɪɚɳɟɧɢɹ ɚɦɦɨɧɢɣɧɨɝɨ 

ɚɡɨɬɚ ɜ ɩɪɭɞɚɯ ɜ 2016 ɢ 2017ɝɨɞɭ ɩɨɫɬɪɨɟɧɚ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ (ɪɢɫ. 

ζ) (ɩɪɢɥ. 9), ɤɨɬɨɪɚɹ ɩɨɤɚɡɵɜɚɟɬ ɧɚ ɫɤɨɥɶɤɨ ɦɝ. ɢɡɦɟɧɢɥɚɫɶ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɚɦɦɨɧɢɹ ɫ ɚɩɪɟɥɹ ɩɨ ɢɸɧɶ ɜ 201η, 2016 ɢ 2017 ɝ. ɋɞɟɥɚɧɵ ɜɵɜɨɞɵ.  

 

 

Ɋɢɫ. ζ. ɋɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɦɨɧɢɹ ɫ ɚɩɪɟɥɹ ɩɨ ɢɸɥɶ ɜ 201η ɝ., 2016 ɝ. ɢ 2017 ɝ. 
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ȼ ɩɟɪɢɨɞ ɫ ɢɸɧɹ ɩɨ ɞɟɤɚɛɪɶ 2017 ɝɨɞɚ ɩɪɨɜɨɞɢɥɢɫɶ ɤɨɧɬɪɨɥɶɧɵɟ ɢɫ-

ɫɥɟɞɨɜɚɧɢɹ ɪɵɛɵ, ɩɨɣɦɚɧɧɨɣ ɜ ɩɪɭɞɚɯ Ɂɚɛɪɨɲɟɧɧɵɣ, Ʉɨɥɯɨɡɧɵɣ, ɉɭɝɚɱɺɜ-

ɫɤɢɣ ɢ Ȼɟɡɵɦɹɧɧɵɣ. Ɋɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɹ ɨɬɪɚɠɟɧɵ ɜ ɬɚɛɥ. 4. 

 

Ɍɚɛɥɢɰɚ 4 

Ʉɨɥɢɱɟɫɬɜɨ ɛɨɥɶɧɵɯ ɪɵɛ ɞɨ ɢ ɩɨɫɥɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɉɪɭɞ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɨɥɶɧɵɯ ɪɵɛ ɜ % ɨɬ 
ɜɫɟɝɨ ɭɥɨɜɚ ɞɨ ɜɧɟɫɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ 

ɢ ɩɟɪɟɫɟɥɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɢɥɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɨɥɶɧɵɯ ɪɵɛ ɜ % ɨɬ 
ɜɫɟɝɨ ɭɥɨɜɚ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ  

ɩɪɟɩɚɪɚɬɨɜ ɢ ɩɟɪɟɫɟɥɟɧɢɹ ɚɤ-
ɬɢɜɧɨɝɨ ɢɥɚ. 

2015 ɝ. 2016 ɝ. 2017 ɝ. 
Ʉɨɥɯɨɡɧɵɣ 60% 58% 30% 

Ɂɚɛɪɨɲɟɧɧɵɣ 68% 48% 45% 

Ȼɟɡɵɦɹɧɧɵɣ 65% 60% 30% 

ɉɭɝɚɱɺɜɫɤɢɣ. 80% 72% 50% 

 

ȼ ɢɸɧɟ 2016 ɝ. ɜ ɩɪɭɞ Ɂɚɛɪɨɲɟɧɧɵɣ ɜɧɨɫɢɥɢ ɫɨɤɢɪɧɢɬ, ɜ ɩɪɭɞ Ʉɨɥɯɨɡ-

ɧɵɣ – Ɇɢɤɪɨɡɢɦ(ЭЦ) ɉɨɧɞ Ɍɪɢɬ, ɜ ɩɪɭɞ Ȼɟɡɵɦɹɧɧɵɣ ɩɟɪɟɫɟɥɢɥɢ ɪɚɛɨɬɨɫɩɨ-

ɫɨɛɧɵɣ ɚɤɬɢɜɧɵɣ ɢɥ, ɜ ɩɪɭɞ ɉɭɝɚɱɺɜɫɤɢɣ ɜɧɟɫɥɢ ɩɪɟɩɚɪɚɬ ɫɬɚɪɬɨɜɵɟ ɛɚɤɬɟ-

ɪɢɢ BТШ KТМФ Fresh. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɦɨɧɢɹ ɨɬɪɚɠɟɧɵ 

ɜ ɬɚɛɥ. 2. ɋɨɞɟɪɠɚɧɢɟ ɚɦɦɨɧɢɹ ɜ ɩɪɭɞɭ Ʉɨɥɯɨɡɧɵɣ ɫɧɢɡɢɥɨɫɶ ɧɚ 0,ζ ɦɝ. ȼ 

ɩɪɭɞɭ ɉɭɝɚɱɺɜɫɤɢɣ ɚɦɦɨɧɢɣ ɫɧɢɡɢɥɫɹ ɧɚ 0,ζ ɦɝ, ɜ ɩɪɭɞɭ Ɂɚɛɪɨɲɟɧɧɨɦ – ɧɚ 

1,1 ɦɝ, ɜ ɩɪɭɞɭ Ȼɟɡɵɦɹɧɧɨɦ ɧɚ 0,ζ ɦɝ. ɋɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɭɜɟɥɢɱɢɥɨɫɶ 

ɬɨɥɶɤɨ ɜ ɩɪɭɞɭ Ɂɚɛɪɨɲɟɧɧɨɦ. 

ɋɪɚɜɧɟɧɢɟ ɞɚɧɧɵɯ ɬɚɛɥ. 3 ɢ ζ ɩɨɤɚɡɵɜɚɟɬ: ɫɬɟɩɟɧɶ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧ-

ɬɪɚɰɢɢ ɚɦɦɨɧɢɹ ɜ 2016 ɝ (ɜɛɪɨɫ ɜɟɳɟɫɬɜ ɜ ɢɸɧɟ 2016 ɝ) ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɫɬɟɩɟɧɢ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɦɨɧɢɹ ɜ 201η ɝ (ɦɟɬɨɞɵ ɧɟ ɩɪɢɦɟɧɹɥɢɫɶ). 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɛɪɨɫ ɩɪɟɩɚɪɚɬɨɜ ɢ ɩɟɪɟɫɟɥɟɧɢɟ ɚɤɬɢɜɧɨɝɨ 

ɢɥɚ ɜ ɢɸɧɟ 2016 ɝɨɞɚ ɧɟ ɞɚɥɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɚɦ-

ɦɨɧɢɹ ɫɧɢɡɢɥɚɫɶ ɡɚ ɫɱɺɬ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɚɡɨɬɫɨɞɟɪɠɚ-

ɳɢɯ ɜɟɳɟɫɬɜ ɜɵɫɲɟɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. ɋɞɟɥɚɧɨ ɩɪɟɞɩɨɥɨɪɠɟɧɢɟ, ɱɬɨ ɦɢɤ-

ɪɨɨɪɝɚɧɢɡɦɵ ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɟ ɫɩɪɚɜɢɥɢɫɶ ɫ 

ɛɨɥɶɲɨɣ ɧɚɝɪɭɡɤɨɣ ɢ ɩɨɝɢɛɥɢ. ȼ ɚɩɪɟɥɟ ɚɦɦɨɧɢɣ ɩɨɫɬɭɩɚɟɬ ɜ ɜɨɞɨɺɦɵ ɜ 
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ɨɫɨɛɨ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɟɳɺ ɧɢɡɤɚɹ, ɱɬɨ ɨɬɪɢɰɚ-

ɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɪɚɡɦɧɨɠɟɧɢɟ ɢ ɮɭɧɤɰɢɢ ɨɪɝɚɧɢɡɦɨɜ ɧɢɬɪɢɮɢɤɚɬɨɪɨɜ. 

ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɩɨɤɚɡɚɬɟɥɢ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɦɨɧɢɹ 

ɜ ɩɪɭɞɭ Ɂɚɛɪɨɲɟɧɧɵɣ, ɤɭɞɚ ɜɧɨɫɢɥɢ ɫɨɤɢɪɧɢɬ. Ɂɞɟɫɶ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɦɦɨɧɢɹ 

ɫɨɤɪɚɬɢɥɚɫɶ ɧɚ 1,1 ɦɝ – ɷɬɨ ɯɨɪɨɲɢɣ ɪɟɡɭɥɶɬɚɬ. 

ȼ 2017 ɝɨɞɭ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɜɬɨɪɢɥɢ. ɇɨ ɩɪɟɩɚɪɚɬɵ ɢ ɚɤɬɢɜɧɵɣ ɢɥ ɜɧɟ-

ɫɥɢ ɜ ɫɟɪɟɞɢɧɟ ɢɸɧɹ, ɤɨɝɞɚ ɜɨɞɚ ɩɪɨɝɪɟɥɚɫɶ, ɢ ɩɨɫɬɭɩɥɟɧɢɟ ɚɦɦɨɧɢɹ ɜ ɩɪɭɞɵ 

ɭɦɟɧɶɲɢɥɨɫɶ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɚɦɦɨɧɢɹ ɜ ɫɟɧɬɹɛɪɟ ɫɧɢɡɢɥɚɫɶ: ɜ ɩɪɭɞɭ Ʉɨɥ-

ɯɨɡɧɵɣ ɧɚ 1,2 ɦɝ, ɩɪɭɞɭ ɉɭɝɚɱɺɜɫɤɢɣ – ɧɚ 1,η ɦɝ, ɜ ɩɪɭɞɭ Ɂɚɛɪɨɲɟɧɧɵɣ – ɧɚ 

0,9 ɦɝ, ɜ ɩɪɭɞɭ Ȼɟɡɵɦɹɧɧɵɣ – ɧɚ 1,1 ɦɝ (ɬɚɛɥ. 3). Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ 

ɜɟɡɞɟ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɥɚɫɶ. (ɪɢɫ. 3.) ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɞɢɚɝɪɚɦɦɚ № η (ɩɪɢ-

ɥɨɠɟɧɢɟ 9) ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɦɨɧɢɹ ɜ 

2017 ɝɨɞɭ ɩɪɨɯɨɞɢɥɨ ɧɚɦɧɨɝɨ ɷɮɮɟɤɬɢɜɧɟɟ. ɋɨɞɟɪɠɚɧɢɟ ɚɦɦɨɧɢɹ ɩɨɱɬɢ ɞɨɫ-

ɬɢɝɥɨ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɥɹ ɩɪɭɞɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ. 

ȼ ɩɟɪɢɨɞ ɫ ɢɸɧɹ 2016 ɩɨ ɨɤɬɹɛɪɶ 2017 ɝɨɞɚ ɩɪɨɜɨɞɢɥɢɫɶ ɤɨɧɬɪɨɥɶɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɵɛɵ, ɩɨɣɦɚɧɧɨɣ ɜ ɩɪɭɞɚɯ Ɂɚɛɪɨɲɟɧɧɵɣ, Ʉɨɥɯɨɡɧɵɣ, ɉɭɝɚ-

ɱɺɜɫɤɢɣ ɢ Ȼɟɡɵɦɹɧɧɵɣ. Ɋɟɡɭɥɶɬɚɬɵ ɨɬɪɚɠɟɧɵ ɜ ɬɚɛɥ. ζ. ȼ ɩɪɭɞɭ Ʉɨɥɯɨɡɧɵɣ 

ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɶɧɨɣ ɪɵɛɵ ɫɨɤɪɚɬɢɥɨɫɶ ɧɚ 30 %, ɜ ɩɪɭɞɭ Ɂɚɛɪɨɲɟɧɧɨɦ – ɧɚ 

23 %, ɜ ɩɪɭɞɭ Ȼɟɡɵɦɹɧɧɨɦ – ɧɚ 3η %, ɜ ɩɪɭɞɭ ɉɭɝɚɱɺɜɫɤɢɣ ɧɚ 30 %. 

Ɍɨɬ ɩɨɤɚɡɚɬɟɥɶ, ɱɬɨ ɜ ɭɥɨɜɟ ɪɵɛɵ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ ɫɬɚɥɨ ɩɨɩɚɞɚɬɶɫɹ 

ɛɨɥɶɧɵɯ ɨɫɨɛɟɣ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɩɪɟɩɚɪɚɬɨɜ. 
 

Ɉɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɚɦɵɦ ɦɚɥɨ ɡɚɬɪɚɬɧɵɦ ɦɟɬɨɞɨɦ ɫɱɢɬɚɟɦ ɦɟɬɨɞ ɩɟɪɟ-

ɫɟɥɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɢɥɚ, ɟɝɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɛɨɥɶɲɢɯ 

ɜɨɞɨɺɦɨɜ, ɬɚɤ ɤɚɤ ɦɟɬɨɞ ɬɪɭɞɨɺɦɤɢɣ. Ⱥɤɬɢɜɧɵɣ ɢɥ ɧɟ ɩɪɨɫɬɨ ɫɧɢɠɚɟɬ ɤɨɧ-

ɰɟɧɬɪɚɰɢɸ ɚɦɨɧɢɹ, ɧɨ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɨɰɟɫɫɵ ɫɚɦɨɪɟɝɭɥɹɰɢɢ ɜɨɞɨɺɦɨɜ.  

ɇɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɵɦ ɢ ɷɮɮɟɤɬɢɜɧɵɦ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɨɺɦɨɜ ɛɨɥɶɲɨɣ ɩɥɨ-

ɳɚɞɢ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɣ ɜɧɟɫɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɩɚ-
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ɪɚɬɚ Ɇɢɤɪɨɡɢɦ(ЭЦ) ɉɨɧɞ Ɍɪɢɬ. ɉɪɢ ɜɧɟɫɟɧɢɢ ɷɬɨɝɨ ɩɪɟɩɚɪɚɬɚ ɜ ɩɪɭɞɭ ɬɚɤɠɟ 

ɧɚɱɚɥɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɩɪɨɰɟɫɫɵ ɫɚɦɨɪɟɝɭɥɹɰɢɢ. 

 

ȼɵɜɨɞɵ. «ɐɜɟɬɟɧɢɟ» ɜɨɞɨɟɦɨɜ – ɨɱɟɧɶ ɨɩɚɫɧɨɟ ɹɜɥɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ 

ɧɟɥɶɡɹ ɡɚɤɪɵɜɚɬɶ ɝɥɚɡɚ. Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɧɢɦ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɚɦɵɟ 

ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ. ɉɪɟɞɥɨɠɟɧɧɵɟ ɧɚɦɢ ɫɩɨɫɨɛɵ ɨɬɥɢɱɚɸɬɫɹ ɧɢɡɤɨɣ ɡɚɬɪɚɬ-

ɧɨɫɬɶɸ, ɥɺɝɤɨɫɬɶɸ ɜ ɩɪɢɦɟɧɟɧɢɢ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ – ɟɠɟɦɟɫɹɱɧɨɝɨ ɢɥɢ ɟɠɟɫɟɡɨɧɧɨɝɨ. Ⱦɥɹ ɨɱɢɳɟɧɢɹ 

ɦɚɥɵɯ ɜɨɞɨɟɦɨɜ ɷɮɮɟɤɬɢɜɧɨ ɩɨɤɚɡɵɜɚɟɬ ɫɟɛɹ ɦɟɬɨɞ ɩɟɪɟɧɟɫɟɧɢɹ ɚɤɬɢɜɧɨɝɨ 

ɢɥɚ, ɞɥɹ ɨɱɢɳɟɧɢɹ ɛɨɥɶɲɢɯ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɤɨɦɩɨɧɟɧɬɚ Ɇɢɤɪɨɡɢɦ™  

ɉɨɧɞ Ɍɪɢɬ. 
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ɊȺɋɏɇ; ɡɚɹɜɥ. 07.12.2007. 

13. ɒɬɚɦɦ ɛɚɤɬɟɪɢɣ ЛЫОЯТЛКМТХХЮЬ ХКЭОЫШЬЩШЫЮЬ, ɩɨɞɚɜɥɹɸɳɢɣ ɢ ɩɪɟɞɨɬ-

ɜɪɚɳɚɸɳɢɣ ɪɚɡɜɢɬɢɟ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɜɨɞɨɪɨɫɥɟɣ ɪɚɡɥɢɱɧɵɯ ɬɚɤɫɨɧɨɦɢ-

ɱɟɫɤɢɯ ɬɢɩɨɜ: ɩɚɬ. RU 2 323 968 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ: C12N1/20 Ɋ.Ɋ. Ⱥɡɢɡ-

ɛɟɤɹɧ, ɇ.ɂ. Ʉɭɡɧɟɰɨɜɚ, Ɍ.Ɇ. Ƚɪɢɝɨɪɶɟɜɚ, Ɇ.Ⱥ. ɇɢɤɨɥɚɟɧɤɨ, Ɍ.Ⱥ. ɋɦɢɪɧɨɜɚ; 

ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɧɢɬɚɪɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ 

«Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɝɟɧɟɬɢɤɢ ɢ ɫɟɥɟɤɰɢɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ» (ɎȽɍɉ Ƚɨɫɇɂɂɝɟɧɟɬɢɤɚ); ɡɚɹɜɥ. 

02.11.2006. 
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ɂɡɭɱɟɧɚ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɥɢɦɨɧɧɨɣ, α-ɤɟɬɨɝɥɭɬɚɪɨɜɨɣ, ɹɧ-

ɬɚɪɧɨɣ, DL-ɹɛɥɨɱɧɨɣ ɢ ɳɚɜɟɥɟɜɨɣ ɤɢɫɥɨɬ ɢ ɢɯ ɫɦɟɫɢ ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɬ 10-1 
M 

ɞɨ 10-15
 Ɇ. ɍɫɬɚɧɨɜɥɟɧɨ ɧɚɥɢɱɢɟ ɞɜɭɯ ɥɨɤɚɥɶɧɵɯ ɷɤɫɬɪɟɦɭɦɨɜ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɨɛ-

ɥɚɫɬɢ 10-8…10-10
 Ɇ ɢ 10-12…10-14

 Ɇ. Ɉɛɪɚɡɰɵ ɷɬɢɯ ɪɚɫɬɜɨɪɨɜ ɫɨɯɪɚɧɹɸɬ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɩɨɜɵɲɟɧɧɭɸ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɧɟɢɡɦɟɧɧɵɦɢ ɜ ɬɟɱɟɧɢɟ 

12 ɦɟɫɹɰɟɜ ɯɪɚɧɟɧɢɹ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɍɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɢ ɫɬɟɪɢɥɢɡɚ-

ɰɢɹ ɧɟ ɢɡɦɟɧɹɟɬ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɨɛɪɚɡɰɨɜ ɢ ɢɯ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ. Ɋɚɫɱɟɬɵ 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɧɟɟ 10-8
 Ɇ ɦɨɥɟɤɭɥɵ ɤɢɫɥɨɬ ɩɨɥɧɨɫɬɶɸ ɩɪɟɜɪɚɳɚɸɬɫɹ 

ɜ ɬɪɚɧɫ-ɢɡɨɦɟɪɧɵɟ ɞɢɚɧɢɨɧɵ: α-ɤɟɬɨɝɥɭɬɚɪɚɬ, ɫɭɤɰɢɧɚɬ, ɦɚɥɚɬ ɢ ɨɤɫɚɥɚɬ ɢ ɬɪɚɧɫ-

ɢɡɨɦɟɪɧɵɣ ɬɪɢɚɧɢɨɧ ɰɢɬɪɚɬ. ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ ɚɧɢɨɧɨɜ ɮɨɪɦɢɪɭɟɬ ɭɫɬɨɣɱɢɜɭɸ ɞɢɧɚ-

ɦɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɜɨɞɵ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɜɨɞɚ, ɥɢɦɨɧɧɚɹ, α-ɤɟɬɨɝɥɭɬɚɪɨɜɚɹ, ɹɧɬɚɪɧɚɹ, 

DL-ɹɛɥɨɱɧɚɹ, ɳɚɜɟɥɟɜɚɹ ɤɢɫɥɨɬɚ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ, ɧɚɧɨ- ɢ ɮɟɦɬɨɤɨɧɰɟɧɬɪɚɰɢɢ 
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The electrical conductivity of aqueous ЬШХЮЭТШЧЬ ШП МТЭЫТМ, α-ketoglutaric, succinic, DL-

malic and oxalic acids and their mixture was studied in the concentration range from 10
-1

 M to 

10
-15

 M. The presence of two local extremes at concentrations in the range of 10
-8

 ... 10
-10

 M and 

10
-12

 ... 10
-14

 M. Samples of these solutions retain their physicochemical properties and in-

creased biological activity unchanged for 12 months of storage at room temperature. Ultrasonic 

treatment and sterilization does not change the biological activity of the samples and their elec-

trical conductivity. Calculations have shown that at a concentration of less than 10
-8

 M, the acid 

molecules are completely converted into trans-ТЬШЦОЫТМ НТКЧТШЧЬ: α-ketoglutarate, succinate, ma-

late and oxalate, and trans-isomeric trianion citrate. The electric field of anions forms a stable 

dynamic structure of water. 

 

Keywords: ЬЭЫЮМЭЮЫОН аКЭОЫ, МТЭЫТМ, α-ketoglutaric, succinic, DL-malic, oxalic acid, elec-

trical conductivity, nano- and femto-concentration 

 

ȼɜɟɞɟɧɢɟ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɪɨɝɚ ɦɢɧɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨ-

ɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɞɟɬɨɧɚɰɢɨɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ (ȾɇȺ) ɛɵɥɨ ɭɫɬɚɧɨɜɥɟ-

ɧɨ, ɱɬɨ ȾɇȺ ɞɨɫɬɨɜɟɪɧɨ ɭɜɟɥɢɱɢɜɚɸɬ ɷɧɟɪɝɢɸ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ ɞɨ ɤɨɧ-

ɰɟɧɬɪɚɰɢɢ 10-13
 ɝ/ɞɦ3. ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ ɹɜɥɟɧɢɹ ɛɵɥɨ ɧɚɥɢɱɢɟ ɤɚɪɛɨɤɫɢɥɶɧɵɯ 

ɝɪɭɩɩ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ȾɇȺ. ɉɨɫɥɟɞɭɸɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɩɨɜɵɲɟɧ-

ɧɭɸ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɞɢɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ ɧɚɧɨ- ɞɨ ɮɟɦɬɨɤɨɧɰɟɧɬɪɚɰɢɣ Д1Ж, ɤɨɬɨɪɚɹ ɭɫɢɥɢɜɚɥɚɫɶ ɜ ɞɟɣɫɬ-

ɜɢɟɦ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ Д2Ж. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɢɪɨɞɵ ɷɬɨɝɨ ɷɮɮɟɤɬɚ 

ɦɟɬɨɞɨɦ ɰɟɣɬɪɚɮɮɟɪɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɜɢɞɟɨɫɴɟɦɤɢ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɷɬɢ ɪɚɫɬɜɨɪɵ ɨɛɥɚɞɚɸɬ ɦɟɦɛɪɚɧɨɬɪɨɩɧɵɦ ɷɮɮɟɤɬɨɦ 

Д3Ж. ȼ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬɚɯ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɷɬɢɯ 

ɪɚɫɬɜɨɪɨɜ ɤ ɫɭɯɢɦ ɩɢɜɨɜɚɪɟɧɧɵɦ ДζЖ, ɯɥɟɛɨɩɟɤɚɪɧɵɦ ɞɪɨɠɠɚɦ ДηЖ ɢ ɪɹɞɭ 

ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ Д6Ж. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɩɲɟɧɢɱɧɨɝɨ ɫɨɥɨɞɚ ɢɫɩɨɥɶ-
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ɡɨɜɚɧɢɟ ɧɚɧɨɤɨɧɰɟɧɬɪɚɰɢɣ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɩɨɡɜɨɥɢ-

ɥɨ Д7Ж ɭɫɤɨɪɢɬɶ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɪɚɡɜɢɬɢɟ ɩɲɟɧɢɰɵ, ɩɨɜɵ-

ɫɢɬɶ ɚɦɢɥɨɥɢɬɢɱɟɫɤɭɸ (ɧɚ 23 %) ɢ ɩɪɨɬɟɨɥɢɬɢɱɟɫɤɭɸ (ɧɚ 33 %) ɚɤɬɢɜɧɨɫɬɢ 

ɫɨɥɨɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɨɛɪɚɛɨɬɚɧɧɨɝɨ ɡɟɪɧɚ, ɫɨɤɪɚɬɢɬɶ ɩɪɨɰɟɫɫ ɩɪɨɪɚɳɢɜɚ-

ɧɢɹ ɩɲɟɧɢɰɵ ɧɚ 2 ɫɭɬɨɤ, ɩɨɥɭɱɢɬɶ ɩɲɟɧɢɱɧɵɣ ɫɨɥɨɞ ɫ ɜɵɫɨɤɢɦɢ ɤɚɱɟɫɬɜɟɧ-

ɧɵɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. ȼɜɟɞɟɧɢɟ ɜ ɫɨɫɬɚɜ ɩɢɬɚɬɟɥɶɧɨɣ 

ɫɪɟɞɵ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɦɢɰɟɥɢɹ ɝɪɢɛɨɜ Grifola frondosa ɩɨɜɵɲɚɥɨ ɜɵɯɨɞ 

ɦɢɰɟɥɢɹ ɧɚ 30% Д8Ж. Ɍɚɤɠɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɪɚɫɬɜɨ-

ɪɨɜ ɩɨɜɵɲɚɟɬ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɶ σ-ɮɨɫɮɨɧɨɦɟɬɢɥɝɥɢɰɢɧɚ (ɝɟɪɛɢɰɢɞɚ 

ɫɩɥɨɲɧɨɝɨ ɞɟɣɫɬɜɢɹ «Ɋɚɭɧɞɚɩ) ɨɬ 2 ɞɨ η ɪɚɡ Д9Ж, ɛɚɤɬɟɪɢɰɢɞɧɨɫɬɶ ɚɧɬɢɛɢɨ-

ɬɢɤɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɹɞɭ ɲɬɚɦɦɨɜ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ 180-

200 % [6]. 

Ɍɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɱɟɧɶ ɦɚɥɵ, ɬɨ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ, 

ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦ ɧɚɱɚɥɨɦ ɜ ɷɬɢɯ ɨɩɵɬɚɯ – ɤɢɫɥɨɬɵ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɜ 

ɫɜɟɪɯɦɚɥɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɥɢ ɜɨɞɚ ɫ ɢɡɦɟɧɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ? ɐɟɥɶɸ ɞɚɧɧɨɣ 

ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɩɵɬɤɚ ɢɡɭɱɟɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɷɬɨɝɨ ɹɜɥɟɧɢɹ. 

 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ȼɫɟ ɨɩɢɫɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɜɵɲɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɛɵ-

ɥɢ ɩɨɥɭɱɟɧɵ ɧɚ ɪɚɫɬɜɨɪɚɯ ɫ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɩɨɷɬɨɦɭ ɜ ɩɨɫɥɟɞɭɸ-

ɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ 

ɝɨɬɨɜɢɥɢɫɶ ɞɟɰɢɦɨɥɹɪɧɵɟ ɪɚɫɬɜɨɪɵ ɤɢɫɥɨɬ ɧɚ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ, ɤɨɬɨ-

ɪɵɟ ɡɚɬɟɦ ɞɟɫɹɬɢ- ɢɥɢ ɫɬɨɤɪɚɬɧɨ ɪɚɡɛɚɜɥɹɥɢɫɶ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɩɪɢ 

ɷɧɟɪɝɢɱɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ. Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨɝɨ ɛɚɡɨɜɨ-

ɝɨ ɪɚɫɬɜɨɪɚ (ɩɪɟɩɚɪɚɬɚ №3) ɢɫɩɨɥɶɡɨɜɚɥɢ η ɤɢɫɥɨɬ – ɥɢɦɨɧɧɨɣ, α-

ɤɟɬɨɝɥɭɬɚɪɨɜɨɣ, ɹɧɬɚɪɧɨɣ, DL-ɹɛɥɨɱɧɨɣ ɢ ɳɚɜɟɥɟɜɨɣ ɜ ɦɨɥɹɪɧɨɦ ɫɨɨɬɧɨɲɟ-

ɧɢɢ 1:2:3:ζ:η ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ ɞɢɫɫɨɰɢɚɰɢɢ ɳɚɜɟɥɟɜɨɣ, яɛɥɨɱɧɨɣ, ɥɢɦɨɧɧɨɣ, яɧ-

ɬɚɪɧɨɣ ɢ α-ɤɟɬɨɝɥɭɬɚɪɨɜɨɣ ɤɢɫɥɨɬ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɬɟɩɟɧɢ ɞɢɫɫɨɰɢɚɰɢɢ ɳɚ-
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ɜɟɥɟɜɨɣ, ɹɛɥɨɱɧɨɣ, ɥɢɦɨɧɧɨɣ, ɹɧɬɚɪɧɨɣ ɢ α-ɤɟɬɨɝɥɭɬɚɪɨɜɨɣ ɤɢɫɥɨɬ, ɤɚɤ ɫɥɚ-

ɛɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɨɛɨɛɳɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ Ɉɫɬɜɚɥɶɞɚ ɫɥɟ-

ɞɭɸɳɟɝɨ ɜɢɞɚ ɞɥɹ ɷɥɟɤɬɪɨɥɢɬɨɜ ɬɢɩɚ 1-2 ɢ 1-3 [10]: 

݀ܭ  = (�+�ܿ0)�+(�−�ܿ0)�−ܿ0(1−�) .                                         (1) 

 

Ɋɟɲɟɧɢɟ ɤɭɛɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨ ɦɟɬɨɞɭ ȼɢɟɬɚ-

Ʉɚɪɞɚɧɨ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɪɨɟɧɢя ɨɤɫɚɥɚɬ-, ɦɚɥɚɬ-, ɫɭɤɰɢɧɚɬ-, ɰɢɬɪɚɬ-ɢ 2-

ɤɟɬɨɝɥɭɬɚɪɚɬ-ɚɧɢɨɧɨɜ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ ɭɫɬɨɣ-

ɱɢɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɚɧɢɨɧɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɧɵɟ ɦɟɬɨɞɵ: 

Ɋɚɫɱɟɬ ɫɬɪɨɟɧɢɹ ɚɧɢɨɧɚ ɩɪɨɜɨɞɢɥɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Chem3D 

Ultra 10.0 ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Chem Office [11]; 

- ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɚɧɢɨɧɨɜ ɜ ɰɟɥɨɦ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɩɨ ɩɪɨ-

ɝɪɚɦɦɟ ChemAxon ɯɢɦɢɱɟɫɤɨɣ ɛɚɡɵ ɞɚɧɧɵɯ Chem Spider [12];  

- ɱɢɫɥɨ ɫɜɨɛɨɞɧɨɜɪɚɳɚɸɳɢɯɫɹ ɫɜɹɡɟɣ (ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɞɢɮɮɭɡɢɨɧ-

ɧɭɸ ɩɨɞɜɢɠɧɨɫɬɶ ɚɧɢɨɧɚ) ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɩɨ ɩɪɨɝɪɚɦɦɟ ACD/Labs ɯɢɦɢɱɟ-

ɫɤɨɣ ɛɚɡɵ ɞɚɧɧɵɯ Chem Spider [12].  

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɣ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɣ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɩɪɨɜɨɞɢɥɢ ɧɚ ɤɨɧɞɭɤɬɨɦɟɬɪɟ ɗɄɋɉȿɊɌ 002 ɜ ɩɹɬɢ-

ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɢɛɨɪɚ ɫɨɫɬɚɜɢɥɚ 0,032 ɦɫɦ/ɫɦ, ɩɨ-

ɝɪɟɲɧɨɫɬɶ ɨɩɵɬɚ – ɞɨ 0,0ζ0 ɦɫɦ/ɫɦ. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɭɥɶɬɪɚɡɜɭɤɚ ɧɚ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɢ ɪɇ 

ɪɚɫɬɜɨɪɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ ɢɫɩɨɥɶɡɨɜɚɥɢ ɭɥɶɬɪɚɡɜɭɤɨɜɭɸ ɜɚɧɧɭ UM-4. 

Ɉɛɪɚɛɨɬɤɭ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ, ɩɨɝɪɭɠɚɹ ɫɨɫɭɞɵ ɫ ɪɚɫɬɜɨɪɚɦɢ ɜ 

ɜɚɧɧɭ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥя ɩɪɟɥɨɦɥɟɧɢя ɩɪɨɜɨɞɢɥɢ ɧɚ ɰɢɮɪɨɜɨɦ ɪɟɮɪɚɤ-

ɬɨɦɟɬɪɟ ɉɗ-5200.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɨɞɨɪɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥя ɩɪɨɜɨɞɢɥɢ ɧɚ ɪɇ-ɦɟɬɪɟ 
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ɗɄɋɉȿɊɌ 001, ɫɧɚɛɠɟɧɧɵɦ ɫɬɟɤɥɹɧɧɵɦ ɢ ɯɥɨɪɫɟɪɟɛɪɹɧɵɦ ɷɥɟɤɬɪɨɞɚɦɢ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 20 ºɋ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ȽɈɋɌ 33768-201η ɧɚ ɜɢɫɤɨɡɢɦɟɬɪɟ ȼɉɀ-ζ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20ºɋ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

 

ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɳɚɜɟɥɟɜɨɣ, ɹɛɥɨɱɧɨɣ, ɥɢɦɨɧɧɨɣ, ɹɧɬɚɪɧɨɣ ɢ 

2-ɤɟɬɨɝɥɭɬɚɪɨɜɨɣ ɤɢɫɥɨɬ. ɓɚɜɟɥɟɜɚɹ, ɹɛɥɨɱɧɚɹ, ɥɢɦɨɧɧɚɹ, ɹɧɬɚɪɧɚɹ ɢ 2-

ɤɟɬɨɝɥɭɬɚɪɨɜɚɹ ɤɢɫɥɨɬɵ (ɤɢɫɥɨɬɵ ɰɢɤɥɚ Ʉɪɟɛɫɚ) ɹɜɥɹɸɬɫɹ ɫɥɚɛɵɦɢ ɷɥɟɤɬɪɨ-

ɥɢɬɚɦɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɨɞɱɢɧɹɬɶɫɹ ɡɚɤɨɧɭ ɪɚɡɛɚɜɥɟɧɢɹ Ɉɫɬɜɚɥɶɞɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɬɟɩɟɧɢ ɞɢɫɫɨɰɢɚɰɢɢ ɳɚɜɟɥɟɜɨɣ, ɹɛɥɨɱɧɨɣ, ɹɧ-

ɬɚɪɧɨɣ ɢ 2-ɤɟɬɨɝɥɭɬɚɪɨɜɨɣ ɤɢɫɥɨɬ ɩɨ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɢ ɥɢɦɨɧɧɨɣ ɩɨ ɬɪɟɬɶɟɣ 

ɫɬɚɞɢɢ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɤɨɧɫɬɚɧɬ ɞɢɫɫɨɰɢɚɰɢɢ Д13Ж ɢ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 

 

Ɍɚɛɥɢɰɚ 1 

ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ 

Ʉɢɫɥɨɬɚ Ʉɨɧɰɟɧɬɪɚɰɢɹ, ɦɨɥɶ/ɞɦ3
 ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ % 

ɓɚɜɟɥɟɜɚɹ 
10

-9
 100 

10
-12

 100 

əɛɥɨɱɧɚɹ 
10

-9
 100 

10
-12

 100 

əɧɬɚɪɧɚɹ 
10

-9
 100 

10
-12

 100 

2-ɤɟɬɨ-ɝɥɭɬɚɪɨɜɚɹ 
10

-9
 100 

10
-12

 100 

Ʌɢɦɨɧɧɚɹ 
10

-9
 100 

10
-12

 100 

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 10-9Ɇ ɢ ɦɟ-

ɧɟɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɤɢɫɥɨɬɵ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɜɢɞɟ ɞɢɚɧɢɨɧɨɜ, ɚ ɥɢɦɨɧ-

ɧɚɹ – ɜ ɜɢɞɟ ɬɪɢɚɧɢɨɧɚ. 

ɋɬɪɨɟɧɢɟ ɨɤɫɚɥɚɬ-, ɦɚɥɚɬ-, ɫɭɤɰɢɧɚɬ-, ɰɢɬɪɚɬ-ɢ 2-ɤɟɬɨɝɥɭɬɚɪɚɬ-

ɚɧɢɨɧɨɜ. ɉɨ ɞɚɧɧɵɦ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɟɣ ɨɛɥɚɞɚɟɬ 

ɨɤɫɚɥɚɬ-ɚɧɢɨɧ ɜ ɬɪɚɧɫ-ɤɨɧɮɢɝɭɪɚɰɢɢ (ɫɦ. ɪɢɫ. 1).  
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Ɋɢɫ. 1. ɇɚɢɛɨɥɟɟ ɫɬɚɛɢɥɶɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɨɤɫɚɥɚɬ-ɢɨɧɚ 

 

ɉɪɨɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɟɣ ɩɪɢ ɬɚɤɨɦ 

ɪɚɡɛɚɜɥɟɧɢɢ ɨɛɥɚɞɚɸɬ ɬɪɚɧɫɤɨɧɮɢɝɭɪɚɰɢɢ ɦɚɥɚɬ-, ɫɭɤɰɢɧɚɬ-, ɰɢɬɪɚɬ-ɢ 2-

ɤɟɬɨɝɥɭɬɚɪɚɬ-ɚɧɢɨɧɨɜ. 

Ɋɚɫɱɟɬɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɚɧɢɨɧɨɜ ɜ ɬɪɚɧɫɤɨɧɮɢɝɭɪɚɰɢɢ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 3. 

 

Ɍɚɛɥɢɰɚ 2  
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɚɧɢɨɧɨɜ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ 

ɚɧɢɨɧ ɞɥɢɧɚ, 
й 

ɲɢɪɢ-
ɧɚ, й 

ɨɛɴɟɦ, 
й3

 

ɦɢɧɢɦɚɥɶɧɚɹ 
ɩɥɨɳɚɞɶ ɩɪɨ-

ɟɤɰɢɢ, й2
 

ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɩɥɨɳɚɞɶ ɩɪɨ-

ɟɤɰɢɢ, й2
 

ɱɢɫɥɨ ɫɜɨ-
ɛɨɞɧɨɜɪɚ-
ɳɚɸɳɢɯɫɹ 
ɫɜɹɡɟɣ, ɟɞɢ-

ɧɢɰ 

ɨɤɫɚɥɚɬ 5.99 3.40 61.88 16.16 26.11 1 

ɫɭɤɰɢɧɚɬ 8.22 5.38 95.83 21.35 35.56 3 

ɦɚɥɚɬ 8.73 3.84 88.31 17.24 36.17 2 

ɰɢɬɪɚɬ 9.05 6.99 147.18 33.36 44.62 6 

2-ɤɟɬɨ-

ɝɥɭɬɚɪɚɬ 
9.50 5.18 115.05 23.89 42.53 4 

 

Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɨɛɨɞɧɨɜ-

ɪɚɳɚɸɳɢɯɫɹ ɫɜɹɡɟɣ ɭ ɚɧɢɨɧɨɜ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɢɯ ɩɨɜɵ-

ɲɟɧɧɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɱɟɪɟɡ ɤɥɟɬɨɱɧɵɟ ɦɟɦɛɪɚɧɵ, ɱɬɨ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɪɚ-

ɧɟɟ Д3]. 
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ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ. ȼ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 10-

1–10
-5

 Ɇ, ɤɚɤ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɤɢɫɥɨɬ, ɬɚɤ ɢ ɞɥɹ ɢɯ ɫɦɟɫɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɯɨɞɧɵɟ 

ɪɟɡɭɥɶɬɚɬɵ (ɪɢɫ. 2), ɤɚɤ ɢ ɫɥɟɞɨɜɚɥɨ ɢɡ ɡɚɤɨɧɚ ɪɚɡɛɚɜɥɟɧɢɹ Ɉɫɬɜɚɥɶɞɚ. 

 

 

Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɛɚɡɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ 

 ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10-1
 ɞɨ 10-5 Ɇ 

 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ 

ɜɥɢɹɧɢɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɪɚɫɬɜɨɪɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ 10-1
 ɞɨ 10-5

 Ɇ. 

ȼ ɬɚɛɥ. 3 ɩɪɢɜɟɞɟɧɵ ɤɪɢɜɵɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɢ-

ɫɥɨɬ ɢ ɫɦɟɫɢ ɤɢɫɥɨɬ ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 10-5
-10

-15
 Ɇ ɞɨ ɢ ɩɨɫɥɟ ɭɥɶɬ-

ɪɚɡɜɭɤɨɜɨɣ ɨɛɪɚɛɨɬɤɢ. 
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Ɍɚɛɥɢɰɚ 3 

ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10-6
 ɞɨ 10-15 Ɇ 

  

ɹɧɬɚɪɧɚɹ ɤɢɫɥɨɬɚ ɹɛɥɨɱɧɚɹ ɤɢɫɥɨɬɚ 

  

ɥɢɦɨɧɧɚɹ ɤɢɫɥɨɬɚ  ɳɚɜɟɥɟɜɚɹ ɤɢɫɥɨɬɚ 

  

α-ɤɟɬɨɝɥɭɬɚɪɨɜɚɹ ɤɢɫɥɨɬɚ ɫɦɟɫɶ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ 
 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɪɚɫɬɜɨ-

ɪɨɜ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10-6 ɞɨ 10-15
 Ɇ ɧɟ ɢɡɦɟɧɹɟɬ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɜɫɟɯ ɢɡɭ-

ɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ ɧɚɥɢɱɢɟ ɞɜɭɯ ɥɨɤɚɥɶɧɵɯ ɷɤɫɬɪɟɦɭɦɨɜ ɩɨ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɨɛɥɚɫɬɢ 10-8…10-10
 Ɇ ɢ 10-12…10-14

 

Ɇ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɢɫɥɨɬ ɢ 10-10
 Ɇ ɢ 10-14

 Ɇ ɞɥɹ ɫɦɟɫɢ ɤɢɫɥɨɬ – ɜ ɨɛ-

ɥɚɫɬɢ ɩɨɜɵɲɟɧɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ. ɉɪɢɱɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢ-
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ɪɨɫɬ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɧɚɛɥɸɞɚɥɫɹ ɞɥɹ ɪɚɫɬɜɨɪɚ ɢɡ ɫɦɟɫɢ ɤɢɫɥɨɬ – 

0,35 ɦɫɦ/ɫɦ. ɇɚɛɥɸɞɚɟɦɚɹ ɜɟɥɢɱɢɧɚ ɩɨɜɵɲɟɧɢɹ – ɞɨ 0,3η ɦɫɦ/ɫɦ – ɧɚ ɩɨɪɹ-

ɞɨɤ ɩɪɟɜɵɲɚɥɚ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢɛɨɪɚ (0,032 ɦɫɦ/ɫɦ), ɢ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɵɬɚ 

(ɞɨ 0,0ζ0 ɦɫɦ/ɫɦ). 

ɇɚɥɢɱɢɟ ɷɤɫɬɪɟɦɭɦɨɜ ɩɨ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɢɥɢ ɨ ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨ-

ɜɚɧɢɹ ɚɫɫɨɰɢɚɬɨɜ ɜ ɪɚɫɬɜɨɪɟ ɩɪɢ ɫɦɟɲɟɧɢɢ ɤɢɫɥɨɬ ɢɥɢ ɨɛ ɭɫɬɨɣɱɢɜɨɦ ɢɡɦɟ-

ɧɟɧɢɢ ɫɬɪɭɤɬɭɪɵ ɜɨɞɵ, ɩɨɫɤɨɥɶɤɭ ɧɢ ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɛɪɚɛɨɬɤɚ, ɧɢ ɫɬɟɪɢɥɢ-

ɡɚɰɢɹ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɩɵɬɚɯ ɫ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, ɧɟ ɢɡɦɟɧɹɟɬ ɛɢɨ-

ɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɷɬɢɯ ɫɪɟɞ. 

Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɱɢɧɨɣ ɩɨɜɵɲɟɧɢɹ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ 

ɝɟɪɛɢɰɢɞɨɜ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɫɨ ɫɦɟɫɶɸ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ ɜ 

ɫɜɟɪɯɦɚɥɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ [9]. 

Ⱥɧɚɥɨɝɢɱɧɨɟ ɩɨɜɟɞɟɧɢɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ (ɧɚɥɢɱɢɟ ɦɢɧɢɦɭɦɚ ɧɚ 

ɤɪɢɜɨɣ, ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɫɨɜɩɚɞɚɸɳɟɣ ɫ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ) ɛɵ-

ɥɨ ɨɩɢɫɚɧɨ ɜ ɪɚɛɨɬɟ Ʉɨɧɨɜɚɥɨɜɚ Ⱥ.ɂ. Д14Ж ɩɪɢ ɢɡɭɱɟɧɢɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤ-

ɬɢɜɧɨɫɬɢ ɦɟɥɚɮɟɧɚ ɢ ɤɚɥɢɟɜɨɣ ɫɨɥɢ ɮɟɧɨɡɚɧɚ ɜ ɨɛɥɚɫɬɢ ɦɚɥɵɯ ɢ ɫɜɟɪɯɦɚɥɵɯ 

ɤɨɧɰɟɧɬɪɚɰɢɣ. Ⱥɜɬɨɪ ɡɚɤɥɸɱɢɥ, ɱɬɨ ɞɚɧɧɨɟ ɹɜɥɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ 

ɩɟɪɟɫɬɪɨɣɤɨɣ ɫɬɪɭɤɬɭɪ, ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɮɢɤɫɢɪɭɟɬ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ. 

Ȼɵɥɚ ɢɡɭɱɟɧɨ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɪɚɫɬɜɨɪɨɜ 

ɹɧɬɚɪɧɨɣ ɤɢɫɥɨɬɵ ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ – ɬɚɛɥ. 4. 
 

Ɍɚɛɥɢɰɚ 4 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɪɚɫɬɜɨɪɨɜ ɹɧɬɚɪɧɨɣ ɤɢɫɥɨɬɵ ɩɪɢ 20ºɋ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ, Ɇ Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɹɡɤɨɫɬɢ, ɦɉɚ ɫ 
1 

2 

10
-1 

1,02ζ ± 0.003 

10
-2 

1,032 ± 0.003 

10
-3 

1,000 ± 0.00ζ 

10
-4 

0,998 ± 0.001 

10
-5 

1,002 ± 0.00η 

10
-6 

1,003 ± 0.001 

10
-7 

0,987 ± 0.001 

10
-8 

0,977 ± 0.002 

10
-9 

0,962 ± 0.00η 

10
-10 

0,967 ± 0.002 

10
-11 

0,983 ± 0.001 

10
-12 

1,001 ± 0.002 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥ. 4 

1 2 

  

10
-13

 0,99η ± 0.001 

10
-14

 0,991 ± 0.002 

10
-15 

0,98η ± 0.003 

ȼɨɞɚ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ 0,98ζ± 0.001 

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɨɛɥɚɫɬɢ ɧɚɧɨɤɨɧɰɟɧɬɪɚɰɢɣ 

10
-8…10-10

 Ɇ ɧɚɛɥɸɞɚɟɬɫɹ ɦɢɧɢɦɭɦ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɱɬɨ ɦɨɠɧɨ 

ɫɜɹɡɚɬɶ ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɬɪɭɤɬɭɪɵ ɜɨɞɵ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɦɨɠɧɨ 

ɩɪɟɞɩɨɥɨɠɢɬɶ, ɭɱɢɬɵɜɚɹ ɚɫɫɢɦɟɬɪɢɸ ɚɧɢɨɧɨɜ (ɬɚɛɥ. η), ɱɬɨ ɚɧɢɨɧɵ ɛɭɞɭɬ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɭ ɜɫɥɟɞɫɬɜɢɟ ɫɢɥ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 

ɨɬɬɚɥɤɢɜɚɧɢɹ.  

 

Ɍɚɛɥɢɰɚ 5  
Ⱥɫɫɢɦɟɬɪɢɹ ɢɨɧɨɜ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ 

ɚɧɢɨɧ ɞɥɢɧɚ, й ɲɢɪɢɧɚ, й 
ɫɬɟɩɟɧɶ ɚɫɫɢɦɟɬɪɢɢ ɢɨɧɚ 

(ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɤ ɲɢɪɢɧɟ) 
ɨɤɫɚɥɚɬ 5.99 3.40 1.76 

ɫɭɤɰɢɧɚɬ 8.22 5.38 1.53 

ɦɚɥɚɬ 8.73 3.84 2.27 

ɰɢɬɪɚɬ 9.05 6.99 1.29 

2-ɤɟɬɨɝɥɭɬɚɪɚɬ 9.50 5.18 1.83 

 

ɗɬɢɦ ɧɚɧɨɪɚɫɬɜɨɪɵ ɧɚɩɨɦɢɧɚɸɬ ɧɟɦɚɬɢɱɟɫɤɢɟ ɠɢɞɤɢɟ ɤɪɢɫɬɚɥɥɵ, ɧɨ ɭ 

ɷɬɢɯ ɤɪɢɫɬɚɥɥɨɜ ɞɟɣɫɬɜɭɸɬ ɫɢɥɵ ɛɨɥɟɟ ɫɥɚɛɵɟ ɫɢɥɵ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ.  

ɀɢɞɤɚɹ ɜɨɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, ɧɚɯɨɞɹɳɭɸ-

ɫɹ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɞɜɢɠɟɧɢɢ, ɩɨɷɬɨɦɭ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɬɚɤ ɧɚ-

ɡɵɜɚɟɦɨɣ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɧɟ ɞɨɥɝɨɜɟɱɧɵ ɢ ɫɢɫɬɟɦɚ ɪɟɥɚɤɫɢɪɭɟɬ 

ɜɨɡɜɪɚɳɚɹɫɶ ɜ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɬɟɪɹɹ ɩɪɢɨɛɪɟɬɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɜ ɪɟɡɭɥɶ-

ɬɚɬɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɟɞɫɬɚɜɢɥɨ ɢɧɬɟɪɟɫ ɢɡɭɱɢɬɶ ɫɬɚɛɢɥɶɧɨɫɬɶ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɚɧɨɪɚɫɬɜɨɪɚ ɫɦɟɫɢ 

ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 6.  
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Ɍɚɛɥɢɰɚ 6  

ȼɥɢɹɧɢɟ ɯɪɚɧɟɧɢɹ ɧɚ ɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɦɟɫɶ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ 

ɤɨɧɰɟɧɬɪɚɰɢɢ 10-9
 Ɇ 

ȼɚɪɢɚɧɬ 
ɍɞɟɥɶɧɚɹ ɷɥɟɤɬɪɨɩɪɨ-

ɜɨɞɧɨɫɬɶ, ɦɋɦ/ɫɦ 
ɪɇ ɉɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ, Ș 

ɋɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɣ 5,286 6,02 1,3325 

ɑɟɪɟɡ 3 ɦɟɫ. 5,279 6,06 1,3327 

ɑɟɪɟɡ 6 ɦɟɫ. 5,224 6,07 1,3327 

ɑɟɪɟɡ 9 ɦɟɫ. 5,284 6,10 1,3329 

ɑɟɪɟɡ 12 ɦɟɫ. 5,500 6,09 1,3331 

 

ɂɡ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥ. 7, ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɯɪɚɧɟɧɢɢ ɪɚɫ-

ɬɜɨɪɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ ɜ ɬɟɱɟɧɢɟ 12 ɦɟɫɹɰɟɜ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶ-

ɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ. ɍɞɟɥɶɧɚɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɢ 

ɜɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɨɡɪɚɫɬɚɸɬ ɩɪɢ ɯɪɚɧɟɧɢɢ, ɫ ɱɟɦ ɦɨɠɧɨ ɫɜɹɡɚɬɶ ɧɟ-

ɛɨɥɶɲɨɟ ɫɧɢɠɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɪɟɩɚɪɚɬɚ ɩɨ ɮɢɬɨɬɨɤɫɢɱɧɨ-

ɫɬɢ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɫ ɝɟɪɛɢɰɢɞɚɦɢ ɧɚ ɨɫɧɨɜɟ ɝɥɢɮɨɫɚɬɚ.  

Ɉɬɦɟɬɢɦ ɬɚɤɠɟ, ɱɬɨ ɩɪɢɪɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɨɞɵ ɫɨɞɟɪɠɚɬ ɮɭɥɶɜɢɧɨ-

ɜɵɟ ɢ ɝɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɫɨ ɜɪɟɦɟɧɟɦ ɪɚɫɩɚɞɚɸɬɫɹ ɧɚ ɧɢɡɤɨɦɨɥɟ-

ɤɭɥɹɪɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɢɫɥɨɬɵ ɰɢɤɥɚ Ʉɪɟɛɫɚ. ȼɨɡ-

ɦɨɠɧɨ, ɧɚɥɢɱɢɟ ɫɜɟɪɯɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɷɬɢɯ ɤɢɫɥɨɬ ɜ ɜɨɞɟ ɦɢɧɟɪɚɥɶɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɮɨɪɦɢɪɭɟɬ ɢɯ ɥɟɱɟɛɧɵɟ ɫɜɨɣɫɬɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ. 

1. Ʉɢɫɥɨɬɵ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɧɟɟ 10-8
 Ɇ ɩɨɥɧɨ-

ɫɬɶɸ ɢɨɧɢɡɢɪɨɜɚɧɵ, ɚ ɢɯ ɚɧɢɨɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɪɚɧɫɤɨɧɮɨɪɦɚɰɢɢ. 

2. ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɛɚɜɥɟɧɢɹ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɜ ɨɛɥɚɫɬɢ ɧɚɧɨɤɨɧ-

ɰɟɧɬɪɚɰɢɣ ɨɛɧɚɪɭɠɟɧɵ ɥɨɤɚɥɶɧɵɟ ɷɤɫɬɪɟɦɭɦɵ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ. 

3. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɩɪɟɩɚɪɚɬɚ ɢɡ ɤɢɫɥɨɬ ɰɢɤɥɚ Ʉɪɟɛɫɚ ɫɨ-

ɯɪɚɧɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

4. ȼɜɟɞɟɧɢɟ ɜ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɧɚɧɨɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢ- ɢ ɬɪɢɚɧɢɨ-

ɧɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ ɮɨɪɦɢɪɭɟɬ ɭɫɬɨɣɱɢɜɭɸ ɫɬɪɭɤɬɭɪɭ ɜɨɞɵ ɫ ɩɨɜɵ-

ɲɟɧɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ. 
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ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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The practical experience of the twentieth anniversary of the active development and use 

of non-autoclaved hardening foam concrete in construction, which requires theoretical under-

standing and scientific interpretation, is summarized. During many years of experimental con-

struction using monolithic execution of all elements of buildings and structures made of fine-

grained porous concrete of different density in the range from 200 to 2000 kg/m
3
, new interest-

ing technological effects were revealed: high level of moisture resistance and cold resistance, 

low dependence on the quality of raw materials , exceeding several times the thresholds of the 

calculated strength, high levels of sound and heat insulation, a long period of set of strength, 

high adhesion to various building materials. 

 

Keywords: fine-grained porous concrete, moisture resistance, frost resistance 

 

ȼɥɚɝɨɫɬɨɣɤɨɫɬɶ ɢ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ ɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɣ ɢ ɫɨ-

ɨɪɭɠɟɧɢɣ ɹɜɥɹɸɬɫɹ ɜɚɠɧɟɣɲɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

Ⱦɥɹ ɥɸɛɨɝɨ ɨɛɴɟɤɬɚ ɨɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɷɬɚɩɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɤɨɧɬɪɨɥɢ-

ɪɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɜɨɡɜɟɞɟɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨ ɪɟɚɥɶɧɚɹ 

ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɪɚɤɬɢɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɦɧɨɝɢɟ ɢɡ ɬɪɚɞɢɰɢɨɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 

ɩɪɚɜɢɥ, ɩɪɢɧɰɢɩɨɜ ɢ ɦɟɬɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟ ɩɪɢɦɟɧɢɦɵ ɜ ɫɥɭɱɚɟ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ, ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɩɨ-

ɪɢɡɨɜɚɧɧɵɯ ɛɟɬɨɧɨɜ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɟɤɨ-

ɦɟɧɞɭɟɦɨɟ ɜɨɞɨ-ɰɟɦɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ 

ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɧɚɡɧɚɱɟɧɢɹ. Ɉɩɬɢɦɢɡɚɰɢɸ ɪɟɰɟɩɬɭɪ ɨɛɵɱɧɵɯ ɛɟɬɨɧɨɜ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ ɦɢɧɢɦɢɡɚɰɢɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɡɚɬɜɨɪɟɧɢɹ ɢ ɢɦɟɧ-

ɧɨ ɷɬɨ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɫɱɟɬɧɭɸ ɩɪɨɱɧɨɫɬɶ ɝɨɬɨɜɵɯ ɛɟɬɨɧɧɵɯ ɢɡɞɟ-

ɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. ɇɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɹ ȼ/ɐ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ 0,2η ɞɨ 0,6. ɇɨ ɚɜɬɨɪ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɫɜɨɢɯ ɹɱɟɢɫɬɵɯ (ɩɨɪɢ-

ɡɨɜɚɧɧɵɯ) ɫɦɟɫɟɣ ɭɲɟɥ ɜ ɞɢɚɩɚɡɨɧ ȼ/ɐ >=1,0-η,0, ɱɟɝɨ ɬɪɚɞɢɰɢɨɧɧɚɹ ɩɪɚɤ-

ɬɢɤɚ ɢ ɬɟɨɪɢɹ ɛɟɬɨɧɨɜɟɞɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɞɨɩɭɫɤɚɸɬ. ɉɪɨɲɟɞɲɢɟ 

ɞɜɚ ɞɟɫɹɬɢɥɟɬɢɹ ɚɤɬɢɜɧɨɝɨ ɨɫɜɨɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɩɟɧɨɛɟɬɨɧɨɜ ɧɟɚɜɬɨɤɥɚɜ-

ɧɨɝɨ ɬɜɟɪɞɟɧɢɹ ɩɪɢɛɥɢɡɢɥɢ ɡɧɚɱɟɧɢɟ ȼ/ɐ ɤ ɭɪɨɜɧɸ 0,9, ɧɨ ɩɪɢ ɷɬɨɦ ɫɟɪɬɢ-

ɮɢɰɢɪɨɜɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɧɟ ɩɪɟɜɵɲɚɥ F = 50 [1]. Ⱥɜɬɨɪ 
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ɡɚɹɜɥɹɟɬ ɞɥɹ ɫɜɨɢɯ ɫɦɟɫɟɣ ɡɧɚɱɟɧɢɟ F > 300 ɢ ɭɠɟ ɩɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɜɵɞɟɥɹ-

ɟɬ ɫɜɨɢ ɪɟɰɟɩɬɭɪɵ (ɫɨɫɬɚɜɵ) ɜ ɨɫɨɛɵɣ ɜɢɞ ɹɱɟɢɫɬɵɯ ɛɟɬɨɧɨɜ. Ʉ ɬɨɦɭ ɠɟ 

ɩɪɨɱɧɨɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ 

ɩɨɪɢɡɨɜɚɧɧɵɯ ɛɟɬɨɧɨɜ ɩɪɢ ɪɚɜɧɵɯ ɩɥɨɬɧɨɫɬɢ ɢ ɪɚɫɯɨɞɟ ɜɹɠɭɳɟɝɨ ɫɭɳɟɫɬ-

ɜɟɧɧɨ ɩɪɟɜɵɲɚɸɬ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɭ ɩɪɨɞɭɤɰɢɢ ɢɡ ɨɛɵɱɧɵɯ ɩɟɧɨɛɟ-

ɬɨɧɨɜ ɢ ɞɪɭɝɢɯ ɹɱɟɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɂɚ ɩɪɨɲɟɞɲɢɟ 20-25 ɥɟɬ ɨɩɵɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɞɥɹ ɫɜɨɢɯ ɨɛɨɛɳɟɧɢɣ ɢ ɜɵɜɨɞɨɜ ɚɜɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɪɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɢɫɩɵɬɚɧɢɣ ɥɢɲɶ ɞɥɹ ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɨɛɴɟɤɬɨɜ. Ⱦɟɥɨ 

ɜ ɬɨɦ, ɱɬɨ ɬɚɤɢɟ ɢɫɩɵɬɚɧɢɹ, ɜɨ-ɩɟɪɜɵɯ, ɹɜɥɹɸɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɦɢ, ɚ ɜɨ-

ɜɬɨɪɵɯ, ɜɨɡɧɢɤɚɥɢ ɫɨɦɧɟɧɢɹ ɩɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ, ɜ ɤɨɬɨ-

ɪɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɚɜɬɨɪɚ ɧɚ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɚɯ ɫɱɢɬɚɥɢ 

ɚɜɚɧɬɸɪɧɨɣ, ɧɟɞɨɩɭɫɬɢɦɨɣ ɢ ɧɟ ɠɟɥɚɥɢ ɪɚɡɞɟɥɹɬɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɟ-

ɡɭɥɶɬɚɬɵ ɬɚɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɗɬɨ ɨɬɧɨɫɢɥɨɫɶ ɧɟ ɬɨɥɶɤɨ ɤ ɜɚɪɢɚɧɬɚɦ ɢɫɩɨɥ-

ɧɟɧɢɹ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ ɥɟɝɤɢɯ ɫɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɛɟɬɨ-

ɧɨɜɟɞɵ ɨɬɧɨɫɹɬ ɱɢɫɬɨ ɤ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɚɦ. ɇɚɢɛɨɥɶɲɟɟ ɧɟ-

ɩɪɢɹɬɢɟ ɢ ɫɤɟɩɬɢɱɟɫɤɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɨɹɜɥɹɥɨɫɶ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɧɨɥɢɬɧɨɣ 

ɡɚɥɢɜɤɢ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɩɨɪɢɡɨɜɚɧɧɵɯ ɛɟɬɨɧɨɜ 

ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɞɨ 

ɦɢɧɭɫ 20 
0ɋ) ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɬɢɜɨɦɨɪɨɡɧɵɯ ɞɨɛɚɜɨɤ, ɛɟɡ ɜɧɟɲɧɟɝɨ ɩɨ-

ɞɨɝɪɟɜɚ ɫɜɟɠɟɡɚɥɢɬɵɯ ɦɚɫɫɢɜɨɜ ɢ ɞɪɭɝɢɯ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɩɨɫɨɛɨɜ ɭɯɨɞɚ ɡɚ 

ɛɟɬɨɧɨɦ. ɋɚɦ ɮɚɤɬ ɨɫɨɡɧɚɧɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɞɟɫɹɬɤɨɜ ɤɭɛɨɦɟɬɪɨɜ ɛɟɬɨɧɚ 

ɧɚ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɚɯ ɜɵɡɵɜɚɥ ɭ ɪɹɞɚ ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɪɚɛɨɱɢɯ, ɩɪɟɞ-

ɫɬɚɜɢɬɟɥɟɣ ɡɚɤɚɡɱɢɤɚ ɢ ɞɪɭɝɢɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɥɢɰ ɫɚɦɵɣ ɲɢɪɨɤɢɣ ɧɚɛɨɪ 

ɧɟɝɚɬɢɜɧɵɯ ɨɰɟɧɨɤ ɢ ɪɟɚɤɰɢɣ. ɇɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶ-

ɬɚɬɵ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɨɩɪɨɜɟɪɝɚɥɢ ɧɟɝɚɬɢɜɧɵɟ ɩɪɨɝɧɨɡɵ ɩɪɨɬɢɜɧɢɤɨɜ ɢ 

ɫɤɟɩɬɢɤɨɜ ɢ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɫɢɥɢɜɚɥɢ ɢɧɬɟɪɟɫ ɢ ɜɧɢɦɚɧɢɟ ɤ ɧɟɨɛɵɱɧɵɦ 

ɧɚɬɭɪɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɦ. ɇɨ ɩɨɞɬɨɥɤɧɭɬɶ ɭɱɟɧɵɯ-ɛɟɬɨɧɨɜɟɞɨɜ ɤ ɫɢɫɬɟɦɧɨ-

ɦɭ ɢɫɫɥɟɞɨɜɚɧɢɸ ɢ ɚɧɚɥɢɡɭ ɪɟɡɭɥɶɬɚɬɨɜ ɮɚɤɬɢɱɟɫɤɢ ɫɨɫɬɨɹɜɲɟɣɫɹ «ɤɪɢɨ-

ɬɟɯɧɨɥɨɝɢɢ» ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɩɨɪɢɡɨɜɚɧɧɵɯ ɛɟɬɨɧɨɜ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ 
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ɧɟ ɭɞɚɥɨɫɶ. ɉɨ ɦɧɟɧɢɸ ɚɜɬɨɪɚ, ɧɚɤɨɩɢɥɨɫɶ ɞɨɫɬɚɬɨɱɧɨ «ɭɩɪɹɦɵɯ» ɮɚɤɬɨɜ, 

ɱɬɨɛɵ ɧɚɱɚɬɶ ɢɡɭɱɚɬɶ ɧɨɜɵɟ ɹɜɥɟɧɢɹ ɜ ɛɟɬɨɧɨɜɟɞɟɧɢɢ, ɚ ɬɚɤɠɟ ɪɚɫɩɪɨɫɬɪɚ-

ɧɢɬɶ ɩɨɧɹɬɢɟ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɧɟ ɬɨɥɶɤɨ ɤ ɝɨɬɨɜɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɷɥɟ-

ɦɟɧɬɚɦ ɢɡ ɛɟɬɨɧɨɜ, ɧɨ ɢ ɤ ɫɬɚɞɢɹɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɦɟɫɟɣ ɢɡ ɢɫɯɨɞɧɵɯ ɫɵɪɶ-

ɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɭɤɥɚɞɤɢ ɫɦɟɫɟɣ ɢ, ɝɥɚɜɧɨɟ, ɧɚ ɩɟɪɜɵɟ 

ɩɟɪɢɨɞɵ ɩɪɨɰɟɫɫɚ ɝɢɞɪɚɬɚɰɢɢ ɫɦɟɫɟɣ. 

Ɋɚɡɥɢɱɧɵɟ ɩɨ ɩɥɨɬɧɨɫɬɢ ɫɦɟɫɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧ-

ɧɨɫɬɢ ɧɚ ɡɚɦɨɪɚɠɢɜɚɧɢɟ ɩɨ ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ ɜ ɝɥɭɛɢɧɟ ɢ ɧɚ ɩɨɜɟɪɯ-

ɧɨɫɬɢ ɦɚɫɫɢɜɨɜ, ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɩɪɨɱɧɨɫɬɢ, ɜɥɚɝɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɬ. ɩ. ɇɭɠ-

ɧɵ ɫɦɟɥɨɫɬɶ, ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶ ɧɚ-

ɭɱɧɵɯ ɤɪɭɝɨɜ ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɵɧɤɚ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɞɚɧɧɵɟ 

ɤɪɢɨɬɟɯɧɨɥɨɝɢɢ ɜ ɦɨɧɨɥɢɬɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɫɬɨɹɧɢɟɦ ɲɢɪɨɤɨɣ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɢ. Ɍɟɦ ɛɨɥɟɟ ɷɬɨ ɚɤɬɭɚɥɶɧɨ ɜ ɫɜɹɡɢ ɫ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 

ɩɪɨɟɤɬɚɦɢ ɨɫɜɨɟɧɢɹ ɚɪɤɬɢɱɟɫɤɢɯ ɢ ɩɪɢɩɨɥɹɪɧɵɯ ɪɟɝɢɨɧɨɜ ɊɎ. 

Ʉ ɧɟɨɛɴɹɫɧɢɦɵɦ, ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɨɪɢɢ, ɚ ɡɧɚɱɢɬ, ɧɟɩɪɢɦɟɧɢɦɵɦ ɧɚ 

ɩɪɚɤɬɢɤɟ ɨɬɧɨɫɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɧɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬ-

ɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ (ɫɬɨɥɛɱɚɬɵɟ, ɥɟɧɬɨɱɧɵɟ, ɛɭɪɨɧɚɥɢɜɧɵɟ, ɩɥɢɬɵ ɢ ɞɪ.) ɜ 

ɞɢɚɩɚɡɨɧɟ ɩɥɨɬɧɨɫɬɟɣ ɩɨɪɢɡɨɜɚɧɧɵɯ ɫɦɟɫɟɣ D=600-1600 ɤɝ/ɦ3. Ɍɟɦ ɛɨɥɟɟ 

ɱɬɨ ɡɚɥɢɜɤɚ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɢɧɨɝɞɚ ɧɟ ɜ ɨɞɢɧ ɦɚɫɫɢɜ, ɚ ɜ ɧɟɫɤɨɥɶɤɨ ɫɥɨɟɜ. 

ɉɪɢ ɷɬɨɦ ɚɜɬɨɪ ɡɚɹɜɥɹɟɬ, ɱɬɨ ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɩɪɢɥɟɝɚɸɳɢɯ 

ɝɪɭɧɬɨɜ, ɞɚɠɟ ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ, ɦɨɠɧɨ ɧɟ ɩɪɨɢɡɜɨɞɢɬɶ, ɨɛɴɹɫɧɹɹ ɷɬɨ ɬɟɦ, 

ɱɬɨ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɝɨ ȼ/ɐ ɢ ɧɚɥɢɱɢɹ ɜ ɛɟɬɨɧɟ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɝɢɞɪɚɬɚɰɢɢ ɜ 

ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɥɟɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ «ɫɜɹɡɚɧɧɨɣ» ɜɨɞɵ, ɚ ɬɚɤɠɟ ɩɪɟ-

ɨɛɥɚɞɚɧɢɹ ɜ ɨɛɴɟɦɟ ɫɦɟɫɟɣ ɡɚɤɪɵɬɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɪ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢ-

ɱɟɫɬɜɚ ɤɚɩɢɥɥɹɪɧɵɯ ɤɚɧɚɥɨɜ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɟ, ɜɥɚɝɟ ɢɡɜɧɟ ɡɚɬɪɭɞɧɢ-

ɬɟɥɶɧɨ ɩɪɨɧɢɤɚɬɶ ɜ ɦɚɫɫɢɜ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɇɢ ɨɞɢɧ ɢɡ ɫɭɳɟɫɬɜɭɸ-

ɳɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɩɪɨɹɜɢɥ 

ɧɟɠɟɥɚɬɟɥɶɧɭɸ ɦɢɝɪɚɰɢɸ ɜɥɚɝɢ ɱɟɪɟɡ ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ, ɢɫ-

ɩɨɥɧɟɧɧɵɟ ɢɡ ɩɨɪɢɡɨɜɚɧɧɵɯ ɫɦɟɫɟɣ. Ⱥ ɫɪɟɞɢ ɨɛɴɟɤɬɨɜ ɦɨɠɧɨ ɩɟɪɟɱɢɫɥɹɬɶ 

ɧɟ ɬɨɥɶɤɨ ɩɨɞɩɨɪɧɵɟ ɫɬɟɧɵ, ɱɚɲɢ ɛɚɫɫɟɣɧɨɜ, ɤɨɥɨɞɰɟɜɵɟ ɤɨɥɶɰɚ, ɧɨ ɢ ɦɧɨ-

ɝɨɟ ɞɪɭɝɨɟ [1-6]. 
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Ɂɚ ɩɪɨɲɟɞɲɢɟ ɝɨɞɵ ɧɚɪɚɛɨɬɚɧɨ ɧɟɦɚɥɨ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ, 

ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ[1,3-6]. Ⱦɟɥɚɥɨɫɶ ɷɬɨ 

ɧɚ ɪɟɚɥɶɧɵɯ ɫɬɪɨɣɩɥɨɳɚɞɤɚɯ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɢ ɍɤɪɚɢɧɵ ɧɚ 

ɞɨɫɬɭɩɧɵɯ ɦɟɫɬɧɵɯ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɚɯ, ɜ ɪɚɡɥɢɱɧɵɯ ɩɨɝɨɞɧɨ-ɤɥɢɦɚɬɢ-

ɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

ɢ ɦɚɥɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ. ɇɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɨɛɴɟɤɬɵ ɫɨ-

ɫɬɨɹɥɢɫɶ ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɩɪɨɜɟɪɤɭ ɜɪɟɦɟɧɟɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɢɦɟɟɬ 

ɦɟɫɬɨ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɢ ɨɬ-

ɞɟɥɤɭ ɷɬɢɯ ɨɛɴɟɤɬɨɜ. 

ɇɟ ɢɦɟɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɨɛɪɨɠɟɥɚɬɟɥɶɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɧɚɭɤɢ, ɚɜɬɨɪ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɵɬɚɟɬɫɹ ɩɨɧɹɬɶ 

ɢ ɨɛɴɹɫɧɹɬɶ ɜɨ ɦɧɨɝɨɦ ɧɟɨɠɢɞɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɦɚɬɟɪɢɚɥɨɜɟɞɱɟɫɤɢɟ 

ɷɮɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɩɪɨɹɜɢɥɢɫɶ ɢ ɧɟɨɞɧɨɤɪɚɬɧɨ ɜɨɫɩɪɨɢɡɜɨɞɢɥɢɫɶ ɜ ɯɨɞɟ 

ɦɧɨɝɨɥɟɬɧɟɝɨ ɨɩɵɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ 

ɪɚɧɟɟ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɝɢɩɨɬɟɡɚɦ ɢ ɦɨɞɟɥɹɦ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ ɦɟɥɤɨ-

ɡɟɪɧɢɫɬɵɯ ɩɨɪɢɡɨɜɚɧɧɵɯ ɛɟɬɨɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɧɨɜɵɟ ɩɪɟɞ-

ɩɨɥɨɠɟɧɢɹ, ɨɛɴɹɫɧɹɸɳɢɟ ɯɨɬɹ ɛɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɜɵɹɜɥɟɧɧɵɯ ɧɨɜɵɯ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ: ɭɩɪɭɝɨɩɥɚɫɬɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɨ-

ɬɟɤɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɚɬɚɰɢɢ ɜ ɡɚɦɟɪɡɲɢɯ ɦɚɫɫɢɜɚɯ ɫɦɟɫɢ, ɩɚɫɫɢɜɢɪɭɸɳɟɟ 

ɞɟɣɫɬɜɢɟ ɤ ɫɬɚɥɶɧɨɣ ɚɪɦɚɬɭɪɟ, ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɜɥɚɝɨɫɬɨɣɤɨɫɬɢ ɢ ɦɨɪɨɡɨ-

ɫɬɨɣɤɨɫɬɢ, ɦɚɥɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɤɚɱɟɫɬɜɚ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɩɪɟɜɵɲɟɧɢɟ ɜ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩɨɪɨɝɨɜ ɪɚɫɱɟɬɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɡɜɭɤɨ- ɢ ɬɟɩɥɨ-

ɢɡɨɥɹɰɢɢ, ɞɥɢɬɟɥɶɧɵɟ ɩɟɪɢɨɞɵ ɧɚɛɨɪɚ ɩɪɨɱɧɨɫɬɢ ɡɚ ɫɱɟɬ ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɢ 

ɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɡɟɪɜɚ ɩɪɨɱɧɨɫɬɢ ɡɟɪɟɧ ɰɟɦɟɧɬɚ, ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɬɢ-

ɦɢɡɚɰɢɢ ɫɨɱɟɬɚɧɢɹ ɜ ɫɦɟɫɹɯ ɪɚɡɥɢɱɧɵɯ ɜɹɠɭɳɢɯ (ɰɟɦɟɧɬɚ, ɝɢɩɫɚ, ɢɡɜɟɫɬɢ, 

ɩɨɥɢɦɟɪɫɢɥɢɤɚɬɨɜ, ɉȼȺ, ɥɚɬɟɤɫɨɜ ɢ ɞɪ.), ɜɵɫɨɤɚɹ ɚɞɝɟɡɢɹ ɤ ɛɨɥɶɲɨɦɭ ɧɚɛɨ-

ɪɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

ɂɦɟɧɧɨ ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɵɦ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɲɢɦ ɞɨɛɚɜɤɚɦ ɢ ɜɵ-

ɫɨɤɨɨɛɨɪɨɬɧɵɦ (ɨɤɨɥɨ 1000 ɨɛ/ɦɢɧ) ɫɦɟɫɢɬɟɥɹɦ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɬɢɩɚ ɫ ɤɚɜɢ-

ɬɚɰɢɨɧɧɵɦɢ ɤɚɦɟɪɚɦɢ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ (>1 ɬɟɯɧ. ɚɬɦ) ɭɞɚɟɬɫɹ 
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ɩɪɢɝɨɬɚɜɥɢɜɚɬɶ ɫɦɟɫɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɜɹɠɭɳɢɯ ɫ ɬɪɟɛɭɟɦɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɗɬɢ 

ɫɦɟɫɢ, ɤɚɤ ɫɥɨɠɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɫɭɩɪɚɦɨɥɟ-

ɤɭɥɹɪɧɵɟ ɝɟɬɟɪɨɝɟɧɧɵɟ ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɚɳɢɟ ɝɚɡɨɨɛɪɚɡɧɭɸ, ɠɢɞɤɭɸ ɢ ɬɜɟɪ-

ɞɵɟ ɮɚɡɵ, ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɟɣ. ɉɨɫɥɟ ɬɪɚɧɫɩɨɪɬɢ-

ɪɨɜɤɢ ɢ ɭɤɥɚɞɤɢ ɫɦɟɫɢ ɧɚɱɢɧɚɸɬɫɹ ɩɪɨɰɟɫɫɵ, ɫɧɢɠɚɸɳɢɟ ɷɬɭ ɷɧɟɪɝɢɸ. 

Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɬɨ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɚɬɚɰɢɢ. ɇɨ ɜ ɨɬɥɢɱɢɟ 

ɨɬ ɨɛɵɱɧɵɯ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɧɚɩɪɚɜɥɟɧɢɟ, ɫɬɪɭɤɬɭɪɭ ɢ ɫɤɨɪɨɫɬɶ ɝɢɞɪɚɬɚɰɢɢ 

ɡɚɞɚɸɬ ɜɨɡɞɭɲɧɵɟ ɩɨɪɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɭɫɥɨɜɢɹɯ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɭɱɚɫɬɢɢ 

ɦɨɥɟɤɭɥ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɟɣ ɞɨɛɚɜɤɢ ɉȺȼ. Ɉɫɨɛɭɸ ɪɨɥɶ ɜɨɡɞɭɲɧɵɯ ɩɭ-

ɡɵɪɶɤɨɜ ɫɥɟɞɭɟɬ ɨɛɴɹɫɧɢɬɶ ɨɬɞɟɥɶɧɨ, ɜɟɞɶ ɢɦɟɧɧɨ ɪɚɞɢ ɧɢɯ ɪɟɚɥɢɡɭɟɬɫɹ 

ɭɩɪɚɜɥɹɟɦɚɹ ɩɨɪɢɡɚɰɢɹ ɫɦɟɫɢ. ȼɚɠɧɨ ɧɟ ɬɨɥɶɤɨ ɬɨ, ɱɬɨ ɩɭɡɵɪɶɤɢ ɫɬɚɛɢɥɢɡɢ-

ɪɭɸɬɫɹ ɞɜɨɣɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɥɨɟɦ, ɨɧɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɜ 

ɨɛɴɟɦɟ ɫɦɟɫɢ, ɫɨɡɞɚɜɚɹ ɭɫɬɨɣɱɢɜɭɸ ɨɞɧɨɪɨɞɧɭɸ ɫɬɪɭɤɬɭɪɭ. ȼɟɥɢɱɢɧɚ ɡɚɪɹɞɚ 

ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ «ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ – ɜɨɡɞɭɯ» ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨ-

ɥɢɱɟɫɬɜɨɦ ɫɮɨɪɦɢɪɨɜɚɜɲɢɯ ɟɝɨ ɦɨɥɟɤɭɥ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɨɣ ɜɨɡɞɭɯɨ-

ɜɨɜɥɟɤɚɸɳɟɣ ɞɨɛɚɜɤɢ. Ⱥɜɬɨɪ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɜɨɡɞɭɲɧɵɟ ɩɨɪɵ ɡɚ ɫɱɟɬ ɫɢɥ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ ɩɪɢɨɛɪɟɬɚɸɬ ɮɨɪɦɭ ɫɮɟɪɢɱɟɫɤɨɝɨ ɦɧɨɝɨɝɪɚɧɧɢ-

ɤɚ ɢɡ ɩɟɧɬɚɝɨɧɚɥɶɧɵɯ ɢ ɝɟɤɫɚɝɨɧɚɥɶɧɵɯ ɪɨɦɛɨɷɞɪɨɜ ɮɪɚɤɬɚɥɨɜ ɜɨɞɵ, ɪɟɚɥɢ-

ɡɭɸɳɢɯ ɩɪɨɩɨɪɰɢɢ ɡɨɥɨɬɨɝɨ ɫɟɱɟɧɢɹ. ȼ ɭɝɥɚɯ ɬɚɤɢɯ ɩɨɪ ɪɚɫɩɨɥɨɠɟɧɵ ɦɨɥɟ-

ɤɭɥɵ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɟɣ ɞɨɛɚɜɤɢ (ɝɢɞɪɨɮɢɥɶɧɵɣ ɮɝɚɝɦɟɧɬ ɧɚɯɨɞɢɬɫɹ ɜ 

ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɣ ɮɚɡɟ, ɝɢɞɪɨɮɨɛɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ «ɯɜɨɫɬɢɤ» – ɜ ɝɚɡɨ-

ɨɛɪɚɡɧɨɣ). Ɍɨɥɳɢɧɚ ɜɨɞɧɨɣ ɩɥɟɧɤɢ ɭ ɬɚɤɨɣ ɜɨɡɞɭɲɧɨɣ ɩɨɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɪɚɡɦɟɪɚɦɢ ɦɚɥɵɯ ɞɢɚɝɨɧɚɥɟɣ ɭ ɪɨɦɛɨɷɞɪɨɜ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɣ ɫɬɪɭɤɬɭɪɟ ɩɨɪ ɜ 

ɩɪɨɰɟɫɫɟ ɝɢɞɪɚɬɚɰɢɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɦɟɠɞɭ ɩɨɪɚɦɢ ɨɩɬɢɦɚɥɶɧɨ ɭɤɥɚɞɵɜɚ-

ɸɬɫɹ ɮɨɪɦɢɪɭɸɳɢɟɫɹ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɵ ɢɡ ɦɚɬɪɢɰ ɤɚɥɶɰɢɹ, ɤɪɟɦɧɢɹ, ɚɥɸ-

ɦɢɧɢɹ, ɤɢɫɥɨɪɨɞɚ ɢ ɞɪɭɝɢɯ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɝɟɬɟɪɨɝɟɧɧɭɸ 

ɞɢɫɩɟɪɫɧɭɸ ɫɢɫɬɟɦɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɨɪɦɢɪɭɟɬɫɹ ɩɨ ɡɚɤɨɧɚɦ ɫɚɦɨɨɪɝɚɧɢ-

ɡɚɰɢɢ ɢ ɫɭɩɪɚɦɨɥɟɤɭɥɹɪɧɨɣ ɯɢɦɢɢ ɨɞɧɨɪɨɞɧɚɹ, ɢɡɨɬɪɨɩɧɚɹ ɫɬɪɭɤɬɭɪɚ ɤɨɦ-

ɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɩɨɪɢɡɨɜɚɧɧɵɯ 
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ɛɟɬɨɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟ ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɟ ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ 

ɞɚɸɬ ɧɚɢɦɟɧɶɲɢɣ ɪɚɡɦɟɪ ɜɨɡɞɭɲɧɨɝɨ ɩɭɡɵɪɶɤɚ. ɉɨɡɢɬɢɜɧɵɣ ɪɟɡɭɥɶɬɚɬ ɷɬɨ-

ɝɨ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ, ɱɟɦ ɦɟɧɶɲɟ ɞɢɚɦɟɬɪ ɩɭɡɵɪɶɤɨɜ, ɬɟɦ ɜɵɲɟ ɭɞɟɥɶɧɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɫɪɟɞ «ɜɨɡɞɭɯ-ɠɢɞɤɨɫɬɶ», ɤɨɬɨɪɚɹ ɷɧɟɪɝɟɬɢ-

ɱɟɫɤɢ ɢ ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɩɪɨɰɟɫɫ ɝɢɞɪɚɬɚɰɢɢ ɜ ɨɛɴɟɦɟ 

ɩɨɪɢɡɨɜɚɧɧɵɯ ɫɦɟɫɟɣ. ɂɡɥɨɠɟɧɧɚɹ ɦɨɞɟɥɶ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ ɦɟɥɤɨɡɟɪ-

ɧɢɫɬɵɯ ɩɨɪɢɡɨɜɚɧɧɵɯ ɛɟɬɨɧɨɜ ɞɨɫɬɚɬɨɱɧɨ ɧɚɝɥɹɞɧɨ ɪɚɡɴɹɫɧɹɟɬ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɶ ɬɚɤɨɝɨ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɡɚɬɜɨɪɟɧɢɹ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɫɦɟ-

ɫɟɣ (ȼ/ɐ > 1).  

Ⱥɜɬɨɪ ɞɚɧɧɨɣ ɩɭɛɥɢɤɚɰɢɢ ɨɬɞɚɟɬ ɫɟɛɟ ɨɬɱɟɬ, ɱɬɨ ɨɧɚ ɧɨɫɢɬ ɞɢɫɤɭɫɫɢ-

ɨɧɧɵɣ ɯɚɪɚɤɬɟɪ. ȼ ɬɨɠɟ ɜɪɟɦɹ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɢɦ ɬɟɯɧɨɥɨ-

ɝɢɢ ɩɨɥɭɱɢɥɢ «ɡɟɥɟɧɵɣ ɫɜɟɬ» ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɧɟɨɛɯɨɞɢɦɵ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɪɚɡɪɚɛɨɬɤɢ ɜ ɨɛɥɚɫɬɢ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ, ɤɨɥɥɨɢɞɧɨɣ ɢ ɫɭɩɪɚ-

ɦɨɥɟɤɭɥɹɪɧɨɣ ɯɢɦɢɢ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɨɛɴɹɫɧɢɬɶ ɧɚɛɥɸɞɚɟɦɵɟ ɷɮɮɟɤɬɵ ɢ 

ɩɨɡɜɨɥɢɥɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɷɬɢ ɬɟɯɧɨɥɨɝɢɢ ɛɵɥɢ ɛɵ ɩɪɢɡɧɚɧɵ 

ɧɚ ɭɪɨɜɧɟ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɧɚ ɡɚɤɨɧɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɜɧɟɞɪɟɧɵ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ.  

 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

 

1. ɑɟɪɧɨɭɫɟɧɤɨ Ƚ.ɂ. ɗɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɦɚɥɨɷɬɚɠɧɨɝɨ ɫɬɪɨɢ-

ɬɟɥɶɫɬɜɚ ɜ Ʉɪɵɦɭ // Ʉɪɵɦ. ɋɬɪɨɣɢɧɞɭɫɬɪɢɹ. ɗɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ. 2018. №3-

ζ(8). ɋ. 22-23. 

2. ɋɬɟɧɢɧɚ ɇ.Ƚ. ȼɨɞɚ ɜ ɫɢɥɢɤɚɬɚɯ. // ɋɛɨɪɧɢɤ ɞɨɤɥɚɞɨɜ ɧɚ 13 Ɇɟɠɞɭ-

ɧɚɪɨɞɧɨɦ ɫɟɦɢɧɚɪɟ Ⱥɡɢɚɬɫɤɨ-Ɍɢɯɨɨɤɟɚɧɫɤɨɣ ɚɤɚɞɟɦɢɢ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ. 

ɇɨɜɨɫɢɛɢɪɫɤ, 2006. Ɍ.2. ɋ 148-151. 

3. ɑɟɪɧɨɭɫɟɧɤɨ Ƚ.ɂ. Ɉɫɨɛɟɧɧɨɫɬɢ ɬɜɟɪɞɟɧɢɹ ɩɨɪɢɡɨɜɚɧɧɨɝɨ ɦɟɥɤɨɡɟɪ-

ɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɇɨɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɦɚ-

ɬɟɪɢɚɥɨɜɟɞɟɧɢɢ ɢ ɷɤɨɥɨɝɢɢ // ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ. ȼɵɩ.η. ɋɉɛ, 200η. 

ɋ 84-87. 



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

189 

4. ɑɟɪɧɨɭɫɟɧɤɨ Ƚ.ɂ. Ʉɪɢɨɬɟɯɧɨɥɨɝɢɢ ɩɨɪɢɡɨɜɚɧɧɵɯ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ 

ɛɟɬɨɧɨɜ. // ɉɨɩɭɥɹɪɧɨɟ ɛɟɬɨɧɨɜɟɞɟɧɢɟ, 2007, №2, ɋ. 65-67. 

5. ɉɟɪɰɟɜ ȼ.Ɍ., ɑɟɪɧɨɭɫɟɧɤɨ Ƚ.ɂ. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɟɰɟɩɬɭɪɵ ɩɨɪɢɡɨɜɚɧ-

ɧɵɯ ɛɟɬɨɧɨɜ. // Ɍɟɯɧɨɥɨɝɢɢ ɛɟɬɨɧɨɜ, 2009, №ζ. ɋ. 74-75. 

6. ɑɟɪɧɨɭɫɟɧɤɨ Ƚ.ɂ. ɉɪɢɧɰɢɩɵ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ, ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ ɫɦɟɫɢɬɟɥɟɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɪɢɡɨɜɚɧɧɵɯ ɛɟɬɨɧɨɜ. // Ƚɨɪɧɵɟ, 

ɫɬɪɨɢɬɟɥɶɧɵɟ, ɞɨɪɨɠɧɵɟ ɢ ɦɟɥɢɨɪɚɬɢɜɧɵɟ ɦɚɲɢɧɵ. ȼɫɟɭɤɪɚɢɧɫɤɢɣ ɫɛɨɪɧɢɤ 

ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ. ȼɵɩ.83. Ʉɢɟɜ, 2014. ɋ. 55-60. 

 

References 

 

1. Chernousenko G. I. Effective technologies of low-rise construction in 

Crimea. // Crimea. Stroyindustriya. Energy saving.  2018. №3-4 (8). P. 22-23 (in 

Russian). 

2. Stenina N. G. The water in the silicates. // Collection of papers at the 13th 

International seminar of the Asia-Pacific Academy of materials science. Novosi-

birsk, 2006. Vol.2. P. 148-151(in Russian). 

3. Chernousenko G. I. features of hardening of porous fine-grained concrete 

at negative temperatures. New research in materials science and ecology // Collec-

tion of scientific articles. Vol.5. SPb, 2005, P. 84-87 (in Russian). 

4. Chernousenko G. I. Cryotechnology of porous fine-grained concrete. // 

Popular concЫОЭО ЬМТОЧМО, 2007, №2, P. 65-67 (in Russian). 

5. Pertsev V. T., Chernousenko G. I. Features of the formulation of porous 

МШЧМЫОЭО. // CШЧМЫОЭО ЭОМСЧШХШРТОЬ, 2009, №ζ, P. 74-75 (in Russian). 

6. Chernousenko G. I. Principles of design, manufacture and operation of 

mixers for the production of porous concrete. // Mining, construction, road and 

land reclamation machines. All-Ukrainian collection of scientific works. 

Vol.83.Kyiv, 2014, P. 55-60 (in Russian). 

 

ɑɟɪɧɨɭɫɟɧɤɨ Ƚɪɢɝɨɪɢɣ ɂɜɚɧɨɜɢɱ – ɱɥɟɧ Ⱥɤɚɞɟɦɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɤɪɚɢɧɵ, ɩɪɟɞɫɬɚɜɢɬɟɥɶ 
τττ «Ʉɨɦɩɨɡɢɬ ББI ɜɟɤ» ɜ ɘɎɈ ɊɎ ɢ ɍɤɪɚɢɧɟ, ɫɨɬɪɭɞɧɢɤ ɇɉɈ «ɋɬɪɨɣɬɟɯɚɜɬɨɦɚɬɢɤɚ»  



ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

190 

ɇȺɍɄɈɆȿɌɊɂə, ɏɊɈɇɂɄȺ, ȻɂȻɅɂɈȽɊȺɎɂə 

 

ɍȾɄ 347.77:343.46 

 

ȾȿɋəɌɖ ɅȿɌ ɇȺɍɑɇɈɆɍ ɀɍɊɇȺɅɍ 

«ɏɂɆɂə, ɎɂɁɂɄȺ ɂ ɆȿɏȺɇɂɄȺ ɆȺɌȿɊɂȺɅɈȼ» 

 

Ɉ.Ȼ. Ɋɭɞɚɤɨɜ*, ȼ.ɂ. Ȼɭɹɧɨɜ, Ɉ.Ȼ. Ʉɭɤɢɧɚ 

 

ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 

Ɋɨɫɫɢɣɫɤɚя Ɏɟɞɟɪɚɰɢя, 394006, ɝ. ȼɨɪɨɧɟɠ, ɭɥ. 20-ɥɟɬɢя Ɉɤɬяɛɪя, ɞ. 84 

 

*Ⱥɞɪɟɫ ɞɥя ɩɟɪɟɩɢɫɤɢ: Ɋɭɞɚɤɨɜ Ɉ.Ȼ., E-mail: robi57@mail.ru 

 

ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɩɨɞɜɟɞɟɧɢɸ ɢɬɨɝɨɜ 10-ɥɟɬɧɟɝɨ ɢɡɞɚɧɢɹ ɧɚɭɱɧɨɝɨ ɠɭɪɧɚɥɚ «ɏɢ-

ɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ», ɧɟɤɨɬɨɪɵɦ ɞɨɫɬɢɝɧɭɬɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɨɛɥɟɦɚɦ ɢ 

ɩɟɪɫɩɟɤɬɢɜɚɦ ɢɡɞɚɧɢɹ, ɟɝɨ ɦɟɫɬɭ ɫɪɟɞɢ ɠɭɪɧɚɥɨɜ, ɩɭɛɥɢɤɭɸɳɢɯ ɫɬɚɬɶɢ ɩɨ ɦɚɬɟɪɢɚɥɨɜɟ-

ɞɟɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɚɪɯɢɬɟɤɬɭɪɟ. ȼ ɷɬɨɦ ɝɨɞɭ ɨɬɦɟɱɚɟɬɫɹ 110 ɥɟɬ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɪɚ-

ɡɨɜɚɧɢɸ ɜ ȼɨɪɨɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ, ɜɵɩɭɫɤ ζ ɧɨɦɟɪɚ ɠɭɪɧɚɥɚ ɩɪɢɭɪɨɱɟɧ ɤ ɩɪɨɜɟɞɟɧɢɸ ɧɚ-

ɭɱɧɨɣ ɫɟɫɫɢɢ «ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɦɟɯɚ-

ɧɢɤɚ: ɩɪɨɛɥɟɦɵ ɪɚɡɜɢɬɢɹ ɧɚɭɱɧɨ-ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɡɚɞɚɱɢ ɩɨɞɝɨɬɨɜɤɢ ɤɚɞɪɨɜ 

ɜɵɫɲɟɣ ɤɜɚɥɢɮɢɤɚɰɢɢ». 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɧɚɭɱɧɵɣ ɠɭɪɧɚɥ, ɛɢɛɥɢɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɭɛɥɢɤɚɰɢɨɧ-

ɧɚɹ ɚɤɬɢɜɧɨɫɬɶ, Ɋɂɇɐ 

 

TEN YEARS OF SCIENTIFIC JOURNAL  

«CHEMISTRY, PHВSICS AσD MECHAσICS τF MATERIALS» 

 

O.B Rudakov
*
, V.I.Buyanov, O.B. Kukina

1
 

 

 

© Ɋɭɞɚɤɨɜ Ɉ.Ȼ., Ȼɭɹɧɨɜ ȼ.ɂ., Ʉɭɤɢɧɚ Ɉ.Ȼ. 

mailto:57@mail.ru


ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ № 4 (19), 2018 

191 

Voronezh state technical University, 

Russian Federation, 394006, Voronezh, ul. 20-letia Oktyabrya, d. 84 

 

*Corresponding author: Oleg B. Rudakov, E-mail: robi57@mail.ru 

 

The article is devoted to summarizing the results of the 10-year edition of the scientific 

journal «Chemistry, physics and mechanics of materials», some of the achieved indicators, prob-

lems and prospects of the publication, its place among the journals that publish articles on mate-

rials science, construction and architecture. This year marks 110 years of technical education in 

the Voronezh region, the issue No 4 of the journal is dedicatОН ЭШ ЭСО ЬМТОЧЭТПТМ ЬОЬЬТШЧ «Con-

struction structures, building materials, construction mechanics: problems of development of 

scientific and applied research and training of highly qualified personnel». 

 

Keywords: scientific journal, bibliometric indicators, publication activity, RSCI. 

 

ȼ ɷɬɨɦ ɝɨɞɭ ɨɬɦɟɱɚɟɬɫɹ 110 ɥɟɬ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɪɚɡɨɜɚɧɢɸ ɜ ȼɨɪɨ-

ɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ. ȼɵɩɭɫɤ ζ ɧɨɦɟɪɚ ɠɭɪɧɚɥɚ ɩɪɢɭɪɨɱɟɧ ɤ ɩɪɨɜɟɞɟɧɢɸ ɧɚɭɱ-

ɧɨɣ ɫɟɫɫɢɢ «ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɬɪɨɢ-

ɬɟɥɶɧɚɹ ɦɟɯɚɧɢɤɚ: ɩɪɨɛɥɟɦɵ ɪɚɡɜɢɬɢɹ ɧɚɭɱɧɨ-ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 

ɡɚɞɚɱɢ ɩɨɞɝɨɬɨɜɤɢ ɤɚɞɪɨɜ ɜɵɫɲɟɣ ɤɜɚɥɢɮɢɤɚɰɢɢ» ɢ ɤ 10-ɥɟɬɢɸ ɧɚɲɟɝɨ ɧɚ-

ɭɱɧɨɝɨ ɢɡɞɚɧɢɹ. 

ɇɚɭɱɧɵɣ ɠɭɪɧɚɥ ɛɵɥ ɨɫɧɨɜɚɧ ɜ 2008 ɝɨɞɭ, ɤɚɤ ɨɞɧɚ ɢɡ ɫɟɪɢɣ ɇɚɭɱɧɵɯ 

ɜɟɫɬɧɢɤɨɜ ȼȽȺɋɍ. ɉɟɪɜɵɟ ɞɜɚ ɝɨɞɚ ɨɧ ɧɚɡɵɜɚɥɫɹ «ɇɚɭɱɧɵɣ ɜɟɫɬɧɢɤ ȼɨɪɨ-

ɧɟɠɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. ɋɟ-

ɪɢɹ: Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ». ȼ ɢɡ-

ɞɚɧɢɢ ɫɬɚɥɢ ɩɭɛɥɢɤɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɪɨɛɥɟɦɚɦ 

ɯɢɦɢɢ ɢ ɮɢɡɢɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ, ɚ ɡɚ ɬɟɦ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ; ɩɨ ɜɨɩɪɨ-

ɫɚɦ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ, 

ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɸɳɢɯɫɹ ɜ ɫɬɪɨɢɬɟɥɶ-

ɫɬɜɟ ɢ ɬɟɯɧɢɤɟ. ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɚɪɯɢɬɟɤɬɭɪɭ 

ɬɪɭɞɧɨ ɨɬɞɟɥɢɬɶ ɨɬ ɜɨɩɪɨɫɨɜ ɬɟɯɧɨɫɮɟɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɨɬ-
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ɪɚɫɥɢ, ɨɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɢɧɧɨɜɚɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɬɟɯɧɢɤɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɫ 2012 ɩɨ 2017 ɝɨɞ ɠɭɪɧɚɥ ɧɚɱɚɥ ɢɡɞɚɜɚɬɶɫɹ ɩɨɞ ɪɚɫɲɢɪɟɧɧɵɦ ɧɚɡɜɚɧɢɟɦ 

«ɇɚɭɱɧɵɣ ɜɟɫɬɧɢɤ ȼɨɪɨɧɟɠɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨ-

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. ɋɟɪɢɹ: Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɢ ɜɵɫɨ-

ɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ». ȼ 2017 ɝɨɞɭ ɩɪɨɢɡɨɲɥɨ 

ɨɛɴɟɞɢɧɟɧɢɟ ȼȽȺɋɍ ɢ ȼȽɌɍ ɜ ɨɩɨɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɢɡ-

ɦɟɧɢɬɶ ɭɱɪɟɞɢɬɟɥɹ ɢ ɢɡɞɚɬɟɥɹ ɠɭɪɧɚɥɚ, ɩɪɟɞɵɞɭɳɢɟ ɧɚɡɜɚɧɢɹ ɠɭɪɧɚɥɚ ɛɵɥɢ 

ɜɟɫɶɦɚ ɝɪɨɦɨɡɞɤɢɦɢ, ɢɡɞɚɧɢɟ ɩɭɛɥɢɤɨɜɚɥɨ ɫɬɚɬɶɢ ɩɨ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨɦɭ 

ɫɩɟɤɬɪɭ ɬɟɦɚɬɢɤ, ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɚɪɯɢɬɟɤɬɭɪɟ, ɢ ɜ ɬɨɠɟ ɜɪɟ-

ɦɹ ɩɪɨɪɢɫɨɜɚɥɚɫɶ ɫɜɨɹ ɫɩɟɰɢɮɢɤɚ ɠɭɪɧɚɥɚ, ɨɬɥɢɱɚɸɳɚɹ ɟɝɨ ɨɬ ɞɪɭɝɢɯ ɧɚɭɱ-

ɧɵɯ ɠɭɪɧɚɥɨɜ, ɜɵɯɨɞɹɳɢɯ ɩɨ ɬɟɦɚɬɢɤɟ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɚɪɯɢɬɟɤɬɭɪɚ», ɚ 

ɢɦɟɧɧɨ, ɜ ɧɟɦ ɩɨɥɭɱɢɥɢ ɩɪɨɩɢɫɤɭ ɫɬɚɬɶɢ, ɡɚɬɪɚɝɢɜɚɸɳɢɟ ɯɢɦɢɱɟɫɤɢɟ, ɮɢɡɢ-

ɱɟɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ ɢ ɬɟɯɧɨɥɨ-

ɝɢɣ. ȼɫɟ ɷɬɨ ɩɨɛɭɞɢɥɨ ɢɡɦɟɧɢɬɶ ɜ ɨɱɟɪɟɞɧɨɣ ɪɚɡ ɧɚɡɜɚɧɢɟ ɠɭɪɧɚɥɚ, ɨɧ ɫɬɚɥ 

ɧɚɡɵɜɚɬɶɫɹ «ɏɢɦɢɹ, ɮɢɡɢɤɚ ɢ ɦɟɯɚɧɢɤɚ ɦɚɬɟɪɢɚɥɨɜ (ɏɎɆɆ)». ɂɡɞɚɧɢɟ ɪɟ-

ɤɨɦɟɧɞɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɢɫɬɚɦ ɩɨ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɢ ɝɪɚɠɞɚɧɫɤɨɦɭ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ, ɦɚɬɟɪɢɚɥɨɜɟɞɚɦ, ɬɟɯɧɨɥɨɝɚɦ, ɢɧɠɟɧɟɪɚɦ, ɧɚɭɱɧɵɦ ɫɨɬɪɭɞɧɢ-

ɤɚɦ, ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ, ɚɫɩɢɪɚɧɬɚɦ ɢ ɫɬɭɞɟɧɬɚɦ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ, 

ɧɨ ɢ ɞɪɭɝɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ. 

Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤɢɟ ɩɨɡɢɰɢɢ ɠɭɪɧɚɥ ɏɎɆɆ ɡɚɧɢɦɚɟɬ ɜ ɷɥɟɤɬɪɨɧɧɨɣ 

ɛɚɡɟ ɰɢɬɢɪɨɜɚɧɢɣ Ɋɂɇɐ Д1Ж. ɂɡ ɛɨɥɟɟ ɱɟɦ 3η00 ɠɭɪɧɚɥɨɜ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ-

ɧɵɯ ɜ Ɋɂɇɐ, ɧɚɲ ɠɭɪɧɚɥ ɫɬɚɛɢɥɶɧɨ ɡɚɧɢɦɚɟɬ ɩɨɡɢɰɢɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 20ζ6 

ɞɨ 2η77. ɂ ɷɬɨ ɩɪɢ ɜɫɺ ɜɨɡɪɚɫɬɚɸɳɟɣ ɩɭɛɥɢɤɚɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢɡɞɚɧɢɣ, 

ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɠɭɪɧɚɥɨɜ ɢ ɜɫɟ ɜɨɡɪɚɫɬɚɸɳɟɣ ɤɨɧɤɭɪɟɧɰɢɢ «ɡɚ 

ɦɟɫɬɨ ɩɨɞ ɫɨɥɧɰɟɦ». Ɍɚɤ, ɟɫɥɢ ɜ 2008 ɝɨɞɭ ɠɭɪɧɚɥɨɜ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɮɢɥɹ 

ɢɡɞɚɜɚɥɨɫɶ 30 ɧɚɡɜɚɧɢɣ, ɬɨ ɤ 2017 ɝɨɞɭ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɪɨɫɥɨ ɞɨ 72, ɩɨɱɬɢ 

ɜ 2,η ɪɚɡɚ. ɏɎɆɆ ɜ ɩɨɞɛɨɪɤɟ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɦɚɬɢɤɟ, ɡɚɹɜɢɜ ɫɟɛɹ ɫ 2011 

ɝɨɞɚ, ɜ ɪɟɣɬɢɧɝɟ SCIEσCE IσDEБ ɧɚɯɨɞɢɬɫɹ ɧɚ η0-53 ɦɟɫɬɟ. ɋ ɨɞɧɨɣ ɫɬɨɪɨ-

ɧɵ ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢɡɞɚɧɢɹ, ɧɨ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɦɨɠɧɨ ɝɨɜɨ-

ɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɨɧ ɨɫɬɚɧɨɜɢɥɫɹ ɜ ɫɜɨɟɦ ɪɚɡɜɢɬɢɢ, ɢ ɬɪɟɛɭɟɬɫɹ ɪɟɞɚɤɰɢɨɧɧɨɣ 
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ɤɨɥɥɟɝɢɢ ɫɟɪɶɟɡɧɨ ɡɚɞɭɦɚɬɶɫɹ ɧɚɞ ɩɨɜɵɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɢɡɞɚɧɢɹ. Ɉɩɪɟɞɟ-

ɥɟɧɧɵɟ ɦɟɪɵ ɭɠɟ ɩɪɢɧɢɦɚɸɬɫɹ. Ɍɚɤ, ɜɧɚɱɚɥɟ ɠɭɪɧɚɥ ɜɵɯɨɞɢɥ ɨɞɢɧ ɪɚɡ ɜ 

ɝɨɞ, ɡɚɬɟɦ – 2, ɫ 2018 ɝɨɞɚ ɨɧ ɢɡɞɚɟɬɫɹ ζ ɪɚɡɚ ɜ ɝɨɞ. Ʉɨɧɟɱɧɨ, ɷɬɨ ɩɪɢɜɟɥɨ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɫɬɚɬɟɣ ɜ ɨɞɧɨɦ ɧɨɦɟɪɟ, ɧɨ ɩɨɜɵɫɢɥɨ ɨɩɟɪɚɬɢɜɧɨɫɬɶ 

ɢɡɞɚɧɢɹ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ. Ɉɮɨɪɦɥɟɧɢɟ ɫɬɚɬɟɣ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɡɢɥɢ ɤ 

ɬɪɟɛɨɜɚɧɢɹɦ ɢɡɞɚɧɢɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ȼȺɄ ɊɎ ɞɥɹ ɨɩɭɛɥɢɤɨɜɚɧɢɹ ɧɚɭɱ-

ɧɵɯ ɬɪɭɞɨɜ, ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ ɧɚ ɫɨɢɫɤɚɧɢɟ ɤɚɧɞɢɞɚɬɫɤɢɯ ɢ ɞɨɤɬɨɪɫɤɢɯ ɪɚɛɨɬ. 

ɗɬɨ ɨɞɧɚ ɢɡ ɩɪɚɝɦɚɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɢɡɞɚɧɢɹ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɞɨɫɬɢɱɶ, ɬɨɥɶɤɨ 

ɤɚɪɞɢɧɚɥɶɧɨ ɭɥɭɱɲɢɜ ɤɚɱɟɫɬɜɨ ɩɭɛɥɢɤɚɰɢɣ. 

Ɉ ɤɚɱɟɫɬɜɟ ɩɭɛɥɢɤɚɰɢɣ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɪɹɞɭ ɛɢɛɥɢɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨ-

ɤɚɡɚɬɟɥɟɣ – ɢɦɩɚɤɬ-ɮɚɤɬɨɪɭ, ɢɧɞɟɤɫɭ ɏɢɪɲɚ, ɢɧɞɟɤɫɭ ɏɟɪɮɢɧɞɚɥɹ ɢ ɞɪ. Д1-

3Ж. ɑɬɨ ɢɦɟɟɬ ɧɚɲ ɠɭɪɧɚɥ ɧɚ ɦɨɦɟɧɬ ɩɨɫɥɟɞɧɟɝɨ ɨɛɧɨɜɥɟɧɢɹ SCIEσCE 

IσDEБ ɩɨɤɚɡɚɬɟɥɟɣ ɠɭɪɧɚɥɚ? Ɂɚ η ɥɟɬ ɞɜɭɯɥɟɬɧɢɣ ɢɦɩɚɤɬ-ɮɚɤɬɨɪ ɜɵɪɨɫ ɫ 

0,118 ɞɨ 0,ηη7 (ɪɢɫ. 1). 

 

 

 

Ɋɢɫ. 1. Ⱦɜɭɯɥɟɬɧɢɣ ɢɦɩɚɤɬ-ɮɚɤɬɨɪ Ɋɂɇɐ ɠɭɪɧɚɥɚ ɏɎɆɆ 
 

ɉɹɬɢɥɟɬɧɢɣ ɢɦɩɚɤɬ-ɮɚɤɬɨɪ ɜɵɪɨɫ ɫ 0,087 ɞɨ 0,278. Ⱦɟɫɹɬɢɥɟɬɧɢɣ ɢɧ-

ɞɟɤɫ ɏɢɪɲɚ ɠɭɪɧɚɥɚ ɪɚɜɟɧ 6. ɍɜɟɥɢɱɢɥɨɫɶ ɱɢɫɥɨ ɩɪɨɫɦɨɬɪɨɜ (ɨɬ 60 ɞɨ ζη00) 

ɢ ɡɚɝɪɭɡɨɤ ɫɬɚɬɟɣ (ɨɬ 1ζ ɞɨ 780) ɢɡ ɠɭɪɧɚɥɚ ɜ Ɋɂɇɐ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 

(ɪɢɫ. 2). 
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Ɋɢɫ. 2. ɑɢɫɥɨ ɡɚɝɪɭɡɨɤ ɩɨɥɧɨɬɟɤɫɬɨɜɵɯ ɫɬɚɬɟɣ ɏɎɆɆ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ Ɋɂɇɐ 

 

ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɨɡɪɚɫɬɚɸɳɟɟ ɜɧɢɦɚɧɢɟ ɭɱɟɧɵɯ ɤ ɧɚɲɟɦɭ ɢɡɞɚɧɢɸ. 

ɑɟɦ ɜɵɲɟ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ, ɬɟɦ ɜɵɲɟ ɪɟɣɬɢɧɝ ɠɭɪɧɚɥɚ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɩɹɬɢ-

ɥɟɬɧɢɣ ɢɧɞɟɤɫ ɏɟɪɮɢɧɞɚɥɹ ɩɨ ɰɢɬɢɪɭɸɳɢɦ ɠɭɪɧɚɥɚɦ ɭɦɟɧɶɲɢɥɫɹ ɫ η200 ɞɨ 

2847 (ɪɢɫ. 3), ɢɧɞɟɤɫ ɏɟɪɮɢɧɞɚɥɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɹɦ ɚɜɬɨɪɨɜ ɬɚɤɠɟ ɭɦɟɧɶɲɢɥ-

ɫɹ ɫ 7200 ɞɨ ɩɪɢɦɟɪɧɨ ζζ00.  

 

 

 

Ɋɢɫ. 3. ɉɹɬɢɥɟɬɧɢɣ ɢɧɞɟɤɫ ɏɟɪɮɢɧɞɚɥɹ ɞɥɹ ɏɎɆɆ ɩɨ ɰɢɬɢɪɭɸɳɢɦ ɠɭɪɧɚɥɚɦ 

 

Ⱦɥɹ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɧɚɢɯɭɞɲɢɣ ɪɟɡɭɥɶɬɚɬ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɪɚɜɟɧ 10000, 

ɬ. ɟ. ɢɦɟɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɢ ɩɨ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ. ɑɬɨɛɵ ɩɨɞɧɹɬɶ 
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ɢɦɩɚɤɬ-ɮɚɤɬɨɪ, ɧɚɞɨ ɪɟɞɤɨɥɥɟɝɢɢ ɩɪɢɝɥɚɲɚɬɶ ɤ ɩɭɛɥɢɤɚɰɢɢ ɫɬɚɬɟɣ ɚɜɬɨɪɢ-

ɬɟɬɧɵɯ ɭɱɟɧɵɯ, ɩɟɱɚɬɚɬɶ ɛɨɥɶɲɟ ɨɛɡɨɪɧɵɯ ɫɬɚɬɟɣ ɩɨ ɫɨɜɪɟɦɟɧɧɨɦɭ ɫɨɫɬɨɹ-

ɧɢɸ ɩɪɨɛɥɟɦɚɬɢɤɢ, ɨɫɜɟɳɚɟɦɨɣ ɠɭɪɧɚɥɨɦ, ɨɩɹɬɶ ɠɟ ɩɨɜɵɲɚɬɶ ɧɚɭɱɧɵɣ 

ɭɪɨɜɟɧɶ ɩɭɛɥɢɤɭɟɦɵɯ ɪɚɛɨɬ [1-3]. ȼ ɫɨɫɬɚɜ ɪɟɞɤɨɥɥɟɝɢɢ ɜɯɨɞɹɬ ɜɢɞɧɵɟ ɭɱɟ-

ɧɵɟ, ɞɨɤɬɨɪɚ ɧɚɭɤ ɢɡ ɜɟɞɭɳɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɨɜ ɫɬɪɚɧɵ. ɏɨɬɟɥɨɫɶ ɛɵ, ɱɬɨ-

ɛɵ ɨɧɢ, ɫɨɝɥɚɫɢɜɲɢɫɶ ɛɵɬɶ ɱɥɟɧɚɦɢ ɪɟɞɤɨɥɥɟɝɢɢ, ɤɚɤɢɟ-ɬɨ ɩɭɛɥɢɤɚɰɢɢ ɩɟ-

ɱɚɬɚɥɢ ɜ «ɪɨɞɧɨɦ» ɢɡɞɚɧɢɢ, ɚ ɧɟ ɬɨɥɶɤɨ ɜ «ɜɚɤɨɜɫɤɢɯ» ɢ ɢɧɵɯ ɜɵɫɨɤɨɪɟɣ-

ɬɢɧɝɨɜɵɯ ɠɭɪɧɚɥɚɯ. Ⱦɥɹ ɩɨɧɢɠɟɧɢɹ ɢɧɞɟɤɫɚ ɏɟɪɮɢɧɞɚɥɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫ-

ɲɢɪɢɬɶ «ɝɟɨɝɪɚɮɢɸ», ɚ ɢɦɟɧɧɨ, ɩɭɛɥɢɤɨɜɚɬɶ ɜ ɠɭɪɧɚɥɟ ɫɬɚɬɶɢ ɚɜɬɨɪɨɜ ɢɡ 

ɪɚɡɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɜ ɠɭɪɧɚɥɟ ɨɩɭɛɥɢɤɨɜɚɧɵ ɫɬɚɬɶɢ 

2η0 ɚɜɬɨɪɨɜ ɢɡ 28 ɨɪɝɚɧɢɡɚɰɢɣ. ɇɚɢɛɨɥɟɟ ɚɤɬɢɜɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ Ɋɭɞɚ-

ɤɨɜ Ɉ.Ȼ. (η0 ɫɬɚɬɟɣ), ɉɟɪɰɟɜ ȼ.Ɍ. ɢ ɋɥɚɜɢɧɫɤɚɹ Ƚ.ȼ. (ɛɨɥɟɟ 20 ɫɬɚɬɟɣ ɤɚɠɞɵɣ 

ɚɜɬɨɪ). Ȼɨɥɶɲɢɧɫɬɜɨ ɫɬɚɬɟɣ – 279, ɷɬɨ ɫɬɚɬɶɢ ɚɜɬɨɪɨɜ ɢɡ ȼȽɌɍ, ɩɨ 12-1η ɩɭɛ-

ɥɢɤɚɰɢɣ ɨɬ ɚɜɬɨɪɨɜ ɢɡ ȼȽɅɌɍ, ȼȽɍɂɌ, ȼȽɍ. ȿɳɟ ɨɞɧɚ ɩɪɨɛɥɟɦɚ – ɜɵɫɨɤɢɣ 

ɫɪɟɞɧɢɣ ɜɨɡɪɚɫɬ ɚɜɬɨɪɨɜ – 48-η0 ɥɟɬ. ɂ ɷɬɨ ɧɟ ɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɦɵ ɚɤɬɢɜɧɨ 

ɩɪɢɝɥɚɲɚɟɦ ɤ ɫɨɜɦɟɫɬɧɵɦ ɩɭɛɥɢɤɚɰɢɹɦ ɫɨɬɪɭɞɧɢɤɨɜ ɜɭɡɨɜ ɢ ɧɚɭɱɧɵɯ ɨɪɝɚ-

ɧɢɡɚɰɢɣ ɫɨ ɫɬɭɞɟɧɬɚɦɢ ɢ ɚɫɩɢɪɚɧɬɚɦɢ. ɋɬɚɬɢɫɬɢɤɚ ɜ ɷɬɨɦ ɩɭɧɤɬɟ ɥɭɤɚɜɢɬ. 

ɋɬɭɞɟɧɬɵ ɢ ɚɫɩɢɪɚɧɬɵ ɩɪɨɫɬɨ-ɧɚɩɪɨɫɬɨ ɧɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ 

Ɋɂɇɐ. Ⱥ ɡɧɚɱɢɬ, ɨɬ ɦɨɥɨɞɵɯ ɚɜɬɨɪɨɜ ɧɚɞɨ ɬɪɟɛɨɜɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɟɝɢ-

ɫɬɪɚɰɢɸ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɛɢɛɥɢɨɬɟɤɟ Ɋɂɇɐ, ɱɬɨɛɵ ɜɵɩɪɚɜɢɬɶ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ. 

ɀɭɪɧɚɥ ɫɩɟɰɢɚɥɶɧɨ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɛɴɟɦ ɩɭɛɥɢɤɚɰɢɣ ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɫɫɵɥɨɤ ɜ ɫɬɚɬɶɹɯ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɫɬɪɚɧɢɰ ɜ ɫɬɚɬɶɟ ɫɨɫɬɚɜɥɹɟɬ η-

7, ɱɢɫɥɨ ɫɫɵɥɨɤ 6-12, ɩɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ ɫɚɦɨɰɢɬɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɞɨɯɨɞɢɬɶ ɞɨ 

40 %. ɋɨɚɜɬɨɪɨɜ ɜ ɫɬɚɬɶɟ ɱɚɳɟ ɜɫɟɝɨ 3. Ɂɞɟɫɶ ɟɫɬɶ ɧɚɞ, ɱɟɦ ɩɨɪɚɛɨɬɚɬɶ. Ɍɪɢ 

ɚɜɬɨɪɚ – ɷɬɨ ɬɨ ɤɨɥɢɱɟɫɬɜɨ, ɤɨɬɨɪɨɟ ɫɱɢɬɚɟɬɫɹ ɤɨɪɪɟɤɬɧɵɦ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ 

ɜɫɟɯ ɢɡɞɚɧɢɹɯ, ɧɨ ɩɪɢɜɟɬɫɬɜɭɸɬɫɹ ɫɬɚɬɶɢ ɜ ɦɨɧɨɚɜɬɨɪɫɬɜɟ. Ʉɚɤ ɤɬɨ-ɬɨ ɢɡ 

ɭɱɟɧɵɯ ɩɨɲɭɬɢɥ, ɱɬɨ ɚɜɬɨɪɫɬɜɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɨɚɜɬɨɪɫɬɜɚ ɤɚɤ ɩɟɧɢɟ ɨɬ ɫɨ-

ɩɟɧɢɹ. ȼ ɤɪɚɬɤɨɣ ɫɬɚɬɶɟ ɫɥɨɠɧɨ ɨɬɪɚɡɢɬɶ ɞɟɬɚɥɢ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɩɵɬɚɬɶɫɹ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɢ ɩɪɨɜɟɪɢɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɨɫɨ-

ɛɟɧɧɨ, ɟɫɥɢ ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɨɪɢɝɢɧɚɥɶɧɨɫɬɶɸ ɢ ɧɨɜɢɡɧɨɣ. ɉɨɷɬɨɦɭ 
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ɯɨɬɟɥɨɫɶ ɛɵ, ɱɬɨɛɵ ɚɜɬɨɪɵ ɩɪɢɫɵɥɚɥɢ ɫɬɚɬɶɢ, ɥɢɲɟɧɧɵɟ ɦɟɥɤɨɬɟɦɶɹ ɢ ɧɟ 

ɹɜɥɹɸɳɢɟɫɹ ɱɚɫɬɧɵɦɢ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɑɬɨ 

ɤɚɫɚɟɬɫɹ ɫɫɵɥɨɤ. Ɋɟɞɤɨɥɥɟɝɢɹ ɪɟɤɨɦɟɧɞɭɟɬ ɚɜɬɨɪɚɦ, ɢɡɛɟɝɚɹ ɫɚɦɨɰɢɬɢɪɨɜɚ-

ɧɢɹ ɢ ɰɢɬɢɪɨɜɚɧɢɹ ɫɩɪɚɜɨɱɧɢɤɨɜ, ɤɥɚɫɫɢɱɟɫɤɢɯ ɦɨɧɨɝɪɚɮɢɣ ɢ ɭɱɟɛɧɢɤɨɜ, 

ȽɈɋɌɨɜ, Ɍɍ, Ɇɍ, ɊȾ, ɋɇɢɉ ɢ ɬ. ɩ. ɩɪɢɜɨɞɢɬɶ ɫɫɵɥɤɢ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɚ-

ɬɟɣ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɜɵɫɨɤɨɪɟɣɬɢɧɝɨɜɵɯ ɠɭɪɧɚɥɚɯ, ɨɫɨɛɟɧɧɨ ɰɟɧɧɵɦɢ 

ɹɜɥɹɸɬɫɹ ɰɢɬɢɪɨɜɚɧɢɹ ɢɡ ɩɟɪɟɜɨɞɧɵɯ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɚɧɝ-

ɥɨɹɡɵɱɧɵɯ ɠɭɪɧɚɥɨɜ. ɗɬɨ ɩɪɢɜɥɟɱɟɬ ɤ ɩɪɨɫɦɨɬɪɭ, ɚ ɜɨɡɦɨɠɧɨ, ɢ ɰɢɬɢɪɨɜɚ-

ɧɢɸ ɫɬɚɬɟɣ ɢɯ ɏɎɆɆ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɫɬɚɬɶɹɯ ɧɟɨɛɯɨɞɢɦɵ ɚɧɝɥɨɹɡɵɱ-

ɧɵɟ ɚɧɧɨɬɚɰɢɢ, ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɢ ɫɫɵɥɤɢ ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ. 

ɇɟɥɶɡɹ ɨɛɨɣɬɢ ɩɪɨɛɥɟɦɭ ɡɚɢɦɫɬɜɨɜɚɧɢɣ. ɋɪɟɞɧɹɹ ɞɨɥɹ ɡɚɢɦɫɬɜɨɜɚɧɧɨ-

ɝɨ ɧɟɚɜɬɨɪɫɤɨɝɨ ɬɟɤɫɬɚ ɜ ɫɬɚɬɶɹɯ ɠɭɪɧɚɥɚ ɡɚ ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1η %. ɗɬɨ 

ɩɪɢɟɦɥɟɦɨ. ɀɭɪɧɚɥ ɩɪɢɧɢɦɚɟɬ ɫɬɚɬɶɢ ɫ 70 %-ɣ ɫɬɟɩɟɧɶɸ ɨɪɢɝɢɧɚɥɶɧɨɫɬɢ 

ɬɟɤɫɬɚ, ɩɪɨɜɟɪɹɹ ɢɯ ɜ ɫɢɫɬɟɦɟ «Ⱥɧɬɢɩɥɚɝɢɚɬ». Ɉɞɧɚɤɨ ɧɟ ɨɛɯɨɞɢɬɫɹ ɛɟɡ ɧɟ-

ɩɪɢɹɬɧɨɫɬɟɣ. Ɍɚɤ ɜ ɜɵɩ. №1 ɨɬ 2018 ɝ. ɛɵɥɚ ɨɩɭɛɥɢɤɨɜɚɧɚ ɫɬɚɬɶɹ «Ɏɚɡɨɜɵɣ 

ɚɧɚɥɢɡ ɛɨɪɢɪɨɜɚɧɧɨɣ ɢ ɛɨɪɨɰɢɪɤɨɧɢɪɨɜɚɧɧɨɣ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ» 

Ʌɭɤɢɧɚ Ⱥ.Ⱥ., Ɍɚɪɯɚɧɨɜɚ Ⱥ.Ʉ., Ʌɭɤɢɧɚ Ɉ.Ⱥ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ 1η ɥɟɬ ɧɚɡɚɞ Ʌɭ-

ɤɢɧ Ⱥ.Ⱥ. ɫ ɞɪɭɝɢɦɢ ɫɨɚɜɬɨɪɚɦɢ ɭɠɟ ɨɩɭɛɥɢɤɨɜɚɥ ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɬ-

ɪɚɠɟɧɧɵɟ ɜ ɫɬɚɬɶɟ, ɜ ɞɪɭɝɨɦ ɠɭɪɧɚɥɟ. ɉɨ ɫɥɨɜɚɦ ɚɜɬɨɪɚ, ɨɧ ɧɟ ɡɧɚɥ ɨ ɪɚɧɟɟ 

ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɫɬɚɬɶɟ. ɇɚɞɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɟɪɜɢɱɧɭɸ ɫɬɚɬɶɸ ɪɚɡɦɟɫɬɢɥɢ ɜ 

ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɚɯ ɬɨɥɶɤɨ ɥɟɬɨɦ ɷɬɨɝɨ ɝɨɞɚ, ɬɨɝɞɚ ɢ ɜɩɥɵɥ ɮɚɤɬ ɞɭɛɥɢɪɨɜɚ-

ɧɢɹ. ɉɪɢ ɷɬɨɦ ɫɬɟɩɟɧɶ ɨɪɢɝɢɧɚɥɶɧɨɫɬɢ ɬɟɤɫɬɚ ɛɵɥɚ ɦɟɧɟɟ η0 %. ȼɨɥɶɧɨ, ɢɥɢ 

ɧɟɜɨɥɶɧɨ, ɧɨ ɞɚɧɧɵɣ ɮɚɤɬ ɪɚɫɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɦɢɧɢɦɭɦ, ɤɚɤ ɫɚɦɨɩɥɚɝɢɚɬ ɫɨ 

ɫɬɨɪɨɧɵ ɨɞɧɨɝɨ ɢɡ ɚɜɬɨɪɨɜ. ɉɭɛɥɢɤɚɰɢɹ ɛɵɥɚ ɨɬɨɡɜɚɧɚ 18.09.2018. ɉɪɨɛɥɟ-

ɦɵ ɧɟɩɪɚɜɨɦɟɪɧɵɯ ɡɚɢɦɫɬɜɨɜɚɧɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤɚɱɟɫɬ-

ɜɟɧɧɵɯ ɫɬɚɬɟɣ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɨɞɧɢɦ ɢɡ ɚɜɬɨɪɨɜ ɫɬɚɬɶɢ ɜ ɪɚɛɨɬɚɯ [4-

6]. Ɋɟɞɤɨɥɥɟɝɢɢ, ɪɟɰɟɧɡɟɧɬɚɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɵɲɚɬɶ ɫɜɨɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɭɛɥɢɤɚɰɢɢ ɫɬɚɬɟɣ. Ɋɂɇɐ ɚɤɬɢɜɧɨ ɛɨɪɟɬɫɹ ɫ 

ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɵɦɢ ɢɡɞɚɧɢɹɦɢ, ɭɞɚɥɹɹ ɢɯ ɢɡ ɫɜɨɟɣ ɛɚɡɵ ɞɚɧɧɵɯ.  
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Ɂɚɤɥɸɱɟɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɡɞɚɧɢɟ ɫɨɫɬɨɹɥɨɫɶ, 

ɩɨɡɢɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ, ɪɟɲɚɟɬ ɜɨɡɧɢɤɚɸɳɢɟ ɩɟɪɟɞ ɧɢɦ ɩɪɨɛɥɟɦɵ, ɫɬɚɜɢɬ 

ɩɟɪɟɞ ɫɨɛɨɣ ɚɦɛɢɰɢɨɡɧɵɟ ɡɚɞɚɱɢ, ɧɟ ɢɡɛɟɝɚɟɬ ɩɪɢɡɧɚɧɢɹ ɜɨɡɧɢɤɚɸɳɢɯ ɨɲɢ-

ɛɨɤ ɢ ɩɪɢɧɢɦɚɟɬ ɦɟɪɵ ɤ ɢɯ ɭɫɬɪɚɧɟɧɢɸ.  
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Ʉɭɤɢɧɚ Ɉɥɶɝɚ Ȼɨɪɢɫɨɜɧɚ – ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ɏɢɦɢɹ ɢ ɯɢɦɢɱɟɫɤɚɹ 
ɬɟɯɧɨɥɨɝɢɹ ɦɚɬɟɪɢɚɥɨɜ» ȼɨɪɨɧɟɠɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
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