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Аɧɧɨɬаɰиɹ. Иɡɥɨɠɟɧɚ ɫɭɳɧɨɫɬɶ ɚɦɟɪɢɤɚɧɫɤɨɣ ɫɢɫɬɟɦɵ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɛɢɬɭɦɧɵɯ ɜɹɠɭ-
ɳɢɯ SHRP SupОrpavО. Ɋɚɫɤɪɵɬɚ ɦɟɬɨɞɢɤɚ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɋША ɩɨ ɭɫɥɨɜɢɹɦ ɪɚ-
ɛɨɬɵ ɜɹɠɭɳɢɯ ɜ ɩɨɤɪɵɬɢɢ. ɉɪɢɜɟɞɟɧɵ ɦɟɬɨɞɢɤɢ ɢɫɩɵɬɚɧɢɣ ɢ ɤɨɧɤɪɟɬɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟ-
ɛɨɜɚɧɢɹ ɤ ɩɨɤɚɡɚɬɟɥɹɦ, ɜɤɥɸɱёɧɧɵɦ ɜ ɫɢɫɬɟɦɭ. 
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Аɧɨɬаɰіɹ. ȼɢɤɥɚɞɟɧɨ ɫɭɬɧɿɫɬɶ ɚɦɟɪɢɤɚɧɫɶɤɨʀ ɫɢɫɬɟɦɢ ɨɰɿɧɤɢ ɹɤɨɫɬɿ ɛɿɬɭɦɧɢɯ ɜ’ɹɠɭɱɢɯ 
SHRP SupОrpavО. Ɋɨɡɤɪɢɬɨ ɦɟɬɨɞɢɤɭ ɪɚɣɨɧɭɜɚɧɧɹ ɬɟɪɢɬɨɪɿʀ ɋША ɡɚ ɭɦɨɜɚɦɢ ɪɨɛɨɬɢ 
ɜ’ɹɠɭɱɢɯ ɭ ɩɨɤɪɢɬɬɿ. ɇɚɜɟɞɟɧɨ ɦɟɬɨɞɢɤɢ ɜɢɩɪɨɛɭɜɚɧɶ ɿ ɤɨɧɤɪɟɬɧɿ ɬɟɯɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɩɨɤɚɡ-
ɧɢɤɿɜ, ɜɤɥɸɱɟɧɢɯ ɭ ɫɢɫɬɟɦɭ. 
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Abstract. TСО ОssОnМО oП tСО AmОrТМan sвstОm SHRP SupОrpavО Пor assОssТnР tСО bТtumТnous bТnНОrs 
qualТtв Тs ОбpounНОН. TСО tОМСnТquО oП tСО USA tОrrТtorв гonТnР aММorНТnР to tСО аorkТnР МonНТtТons 
oП bТnНОrs Тn tСО pavОmОnt Тs rОprОsОntОН. TСО tОst mОtСoНs anН spОМТПТМ tОМСnТМal rОquТrОmОnts to tСО 
paramОtОrs ТnМluНОН Тn tСО sвstОm arО РТvОn. 
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ȼɜɟɞɟɧɢɟ 
 
Ʉɚɱɟɫɬɜɨ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ 
ɨɬ ɫɜɨɣɫɬɜ ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ. ɋ ɧɚɱɚɥɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɞɥɹ ɞɨɪɨɠɧɨ-
ɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɡɧɢɤɥɚ ɨɫɬɪɚɹ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɫɜɨɣɫɬɜ ɛɢ-
ɬɭɦɧɵɯ ɜɹɠɭɳɢɯ, ɚ ɡɚɬɟɦ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚ-
ɰɢɢ ɩɨ ɨɩɪɟɞɟɥёɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ.  
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɢɫɬɨɪɢɢ ɨɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɦɟ-
ɬɨɞɢɤ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɞɨɪɨɠɧɨɝɨ ɛɢɬɭɦɚ 

ɦɨɠɧɨ ɫɱɢɬɚɬɶ «ɩɪɨɛɭ ɧɚ ɡɭɛ», ɤɨɬɨɪɭɸ 
ɩɪɚɤɬɢɤɨɜɚɥɢ ɞɨɪɨɠɧɢɤɢ ɞɨ ɤɨɧɰɚ 19-ɝɨ ɜ 
ɋɒȺ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɬɜɟɪɞɨɫɬɢ 
ɛɢɬɭɦɚ Д1Ж.  ȼɫɤɨɪɟ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɩɟɪɜɨɝɨ 
ɩɟɧɟɬɪɨɦɟɬɪɚ (1889 ɝ.) ɜ ɋɒȺ ɫ 1901 ɝ. 
ɭɬɜɟɪɞɢɥɢ ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɟɧɟɬɪɚɰɢɸ ɜ ɤɚɱɟ-
ɫɬɜɟ ɫɬɚɧɞɚɪɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɫɢɫɬɟɧ-
ɰɢɢ ɞɨɪɨɠɧɵɯ ɛɢɬɭɦɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɜ 1918 ɝ. 
ɛɵɥɚ ɜɜɟɞɟɧɚ ɫɢɫɬɟɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɨ-
ɪɨɠɧɵɯ ɛɢɬɭɦɨɜ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɩɟɧɟɬɪɚɰɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɡɥɢɱɧɵɦ ɤɥɢɦɚɬɢɱɟ-
ɫɤɢɦ ɭɫɥɨɜɢɹɦ ɋɒȺ. ȼ 1931 ɝ. Ⱥɦɟɪɢɤɚɧ-
ɫɤɨɣ ɚɫɫɨɰɢɚɰɢɟɣ ɞɨɪɨɠɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
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ɫɥɭɠɚɳɢɯ (AASHTO, ɞɨ 1973 ɝ. – AASHO) 
ɛɵɥɢ ɭɬɜɟɪɠɞɟɧɵ ɫɬɚɧɞɚɪɬɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɢɬɭɦɧɵɦ ɜɹɠɭɳɢɦ, ɤɥɚɫɫɢ-
ɮɢɰɢɪɨɜɚɧɧɵɦ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɩɟɧɟɬɪɚɰɢɢ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɟɧɟɬɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɛɢɬɭɦɧɵɟ 
ɜɹɠɭɳɢɟ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɤɨɧɫɢɫɬɟɧɰɢɢ (ɬɜɟɪ-
ɞɨɫɬɢ) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ, ɨɧɚ ɧɟ ɯɚɪɚɤ-
ɬɟɪɢɡɭɟɬ ɢɯ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɤ ɬɟɦɩɟɪɚɬɭɪɟ. 
ȼ 1960-ɯ ɝɝ. ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɫɢɫɬɟɦɚ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɩɨ ɩɨɤɚ-
ɡɚɬɟɥɸ ɜɹɡɤɨɫɬɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 60 °ɋ. 
 
ɋɥɟɞɭɸɳɢɦ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɜɚɠɧɵɦ ɷɬɚɩɨɦ 
ɜ ɪɚɡɜɢɬɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɜɹɠɭ-
ɳɢɦ ɫɬɚɥɚ ɫɢɫɬɟɦɚ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɝɪɚɞɚɰɢɢ PG (PОrПШrЦКЧМО 
GrКНОН), ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɪɚɦɤɚɯ ɫɬɪɚɬɟɝɢɱɟ-
ɫɤɨɣ ɩɪɨɝɪɚɦɦɵ ɧɚɭɱɧɵɯ ɞɨɪɨɠɧɵɯ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ SHRP (1987–1992 ɝɝ.) ɢ ɫɬɚɜɲɚɹ ɱɚ-
ɫɬɶɸ ɫɢɫɬɟɦɵ SЮЩОrЩКЯО (SЮЩОrТШr PОrПШrЦТЧР 
AsЩСКХЭ PКЯОЦОЧЭs – ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɧɵɟ ɩɨɤɪɵɬɢɹ). Ɉɬɥɢɱɢɬɟɥɶɧɨɣ 
ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɨɧɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧ-
ɬɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹ-
ɡɚɧɧɵɯ ɫ ɹɜɥɟɧɢɹɦɢ ɤɨɥɟɟɨɛɪɚɡɨɜɚɧɢɹ, ɭɫɬɚ-
ɥɨɫɬɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɪɚɫɬɪɟɫɤɢɜɚɧɢɹ Д2, 3Ж.  
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɢ-
ɫɬɟɦɵ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ 
SHRP SЮЩОrЩКЯО, ɞɟɣɫɬɜɭɸɳɟɣ ɫ ɤɨɧɰɚ 90-ɯ 
ɝɨɞɨɜ ɜ ɋɒȺ. Ɉɫɨɛɟɧɧɨɫɬɶ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɤɚɡɚɬɟɥɹɯ ɩɪɨɱɧɨɫɬɢ ɫɞɜɢ-
ɝɨ- ɢ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ. 
 
Ⱥɧɚɥɢɡ ɩɪɢɧɰɢɩɨɜ, ɡɚɥɨɠɟɧɧɵɯ ɜ ɫɢɫɬɟɦɟ 

SЮpОЫpКЯО 
 
ȼ ɫɢɫɬɟɦɟ ɋɭɩɟɪɩɟɣɜ ɜɵɛɨɪ ɛɢɬɭɦɧɨɝɨ ɜɹ-
ɠɭɳɟɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɟɦɩɟɪɚ-
ɬɭɪɧɵɯ ɭɫɥɨɜɢɣ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɜɹɠɭɳɟɟ ɛɭɞɟɬ ɫɨɯɪɚɧɹɬɶ ɬɪɟɛɭɟɦɨɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɷɬɢɦ ɦɚɪɤɢɪɨɜɤɚ ɜɹɠɭɳɟɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɞɜɭɦɹ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɩɪɟɞɟɥɚɦɢ – ɦɚɤ-
ɫɢɦɚɥɶɧɨɣ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɫɱɟɬɧɵɦɢ  
ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɩɨɤɪɵɬɢɹ. ɋɬɚɧɞɚɪɬ 
AASHTO M 320 «ɇɨɪɦɢɪɨɜɚɧɢɟ PG ɛɢɬɭɦ-
ɧɵɯ ɜɹɠɭɳɢɯ», ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɣ ɬɟɯɧɢɱɟ-
ɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɢɬɭɦɧɵɦ ɜɹɠɭɳɢɦ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɝɪɚɞɚɰɢɢ PG, ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɦɚɪɤɢ ɨɬ PG 46-46 ɞɨ 82-34 (ɬɚɛɥ. 1). 

Ɍɚɛɥɢɰɚ 1 Ƚɪɚɞɚɰɢɹ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ  
ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɚɬɟɝɨɪɢɢ PG  

 
  Ɇɚɤɫ. ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɤɪɵɬɢɹ, °ɋ 
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 * ȼ ɫɤɨɛɤɚɯ ɩɪɢɜɟɞɟɧɵ ɫɪɟɞɧɢɟ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɤɪɵɬɢɹ (TЦКб – 
TЦТЧ / 2 + 4) 
* ɋɟɪɵɦ ɜɵɞɟɥɟɧɵ ɦɚɪɤɢ ɫ ɪɚɛɨɱɢɦ ɞɢɚ-
ɩɚɡɨɧɨɦ ɛɨɥɶɲɟ 92 °ɋ, ɱɬɨ ɬɪɟɛɭɟɬ ɦɨ-
ɞɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɵɯ ɛɢɬɭɦɨɜ  

 
Ɋɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵ-
ɬɢɹ, ɹɜɥɹɸɳɢɟɫɹ ɤɪɢɬɟɪɢɟɦ ɞɥɹ ɜɵɛɨɪɚ ɦɚɪ-
ɤɢ ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ, ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɦ Ⱥɫɮɚɥɶɬɨɜɵɦ 
ɢɧɫɬɢɬɭɬɨɦ Д4Ж. ȼ ɪɚɫɱɟɬɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɤɪɵɬɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɫɪɟɞ-
ɧɟɧɧɵɣ ɦɚɤɫɢɦɭɦ ɫɟɦɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɫɚɦɵɯ ɠɚɪɤɢɯ ɞɧɟɣ, ɚ ɜ ɪɚɫɱɟɬɟ ɦɢɧɢɦɚɥɶ-
ɧɨɣ ɬɟɦɩɪɚɬɭɪɵ ɩɨɤɪɵɬɢɹ – ɭɫɪɟɞɧɟɧɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɞɧɹ ɝɨɞɚ. ɗɬɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɞɚɧɧɵɦ ɛɥɢ-
ɠɚɣɲɢɯ ɤ ɪɚɣɨɧɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɬɟɨɫɬɚɧ-
ɰɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɟ ɦɟɧɟɟ ɱɟɦ ɡɚ ɞɜɚɞɰɚɬɢ-
ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ 
ɧɚɞɟɠɧɨɫɬɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɩɨɥɨ-
ɠɟɧɢɹ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɭɱɚɫɬ-
ɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɤɪɵɬɢɹ ɦɨ-
ɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ – ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɝɪɚɞɭɫɨɜ ɡɢɦɨɣ ɢ ɞɨ  
20 °ɋ ɢ ɛɨɥɟɟ ɥɟɬɨɦ. ȼɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɭɠɟ 
ɪɚɡɪɚɛɨɬɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɤɚɪɬɵ ɪɚɣɨɧɢ-
ɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɞɧɨɡɧɚɱɧɨ ɜɵɛɪɚɬɶ 
ɦɚɪɤɭ ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɩɨ ɝɪɚɞɚɰɢɢ PG. 
 
Ʉɨɧɰɟɩɰɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɝɪɚɞɚɰɢɢ PG ɨɫ-
ɧɨɜɚɧɚ ɧɚ ɬɨɦ, ɱɬɨ ɛɢɬɭɦɧɨɟ ɜɹɠɭɳɟɟ ɞɨɥɠ-
ɧɨ ɨɬɜɟɱɚɬɶ ɡɚɞɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɤɚɡɚ-
ɬɟɥɹɦ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɟɝɨ ɦɚɪɤɟ ɬɟɦ-
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ɩɟɪɚɬɭɪɚɯ. ɗɬɢ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ 
ɞɥɹ ɜɫɟɯ ɦɚɪɨɤ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɜɚ 
ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɹ. ȼɨ-ɩɟɪɜɵɯ, ɞɨɫɬɚɬɨɱ-
ɧɭɸ ɩɨɞɚɬɥɢɜɨɫɬɶ ɜɹɠɭɳɟɝɨ ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ – ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɩɚɫɧɨɫɬɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɬɪɟɫɤɢɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɡɢɦɨɣ. ȼɨ-ɜɬɨɪɵɯ, ɧɟɨɛɯɨɞɢɦɵɣ 
ɭɪɨɜɟɧɶ ɜɹɡɤɨɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ – ɞɥɹ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫɮɚɥɶɬɨ-
ɛɟɬɨɧɚ ɤ ɧɚɤɨɩɥɟɧɢɸ ɭɫɬɚɥɨɫɬɧɵɯ ɢ ɨɫɬɚ-
ɬɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ. ɉɪɢ ɷɬɨɦ ɬɪɟɛɨɜɚɧɢɹ ɋɭɩɟɪ-
ɩɟɣɜ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜɹɠɭɳɟɝɨ 
ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɩɪɟɞɟɥɟɧɵ ɞɥɹ 
ɭɦɟɪɟɧɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɛɨ-
ɥɟɟ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ 
ɧɚɡɧɚɱɚɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɚɪɨɱɧɭɸ ɬɟɦɩɟɪɚ-
ɬɭɪɭ «ɩɟɪɟɫɤɨɤɨɦ» ɱɟɪɟɡ ɨɞɧɭ ɢɥɢ ɞɜɟ ɦɚɪɤɢ. 
Ʉ ɬɢɩɢɱɧɵɦ ɩɪɢɦɟɪɚɦ ɩɨɞɛɨɪɚ ɫɨɪɬɨɜ «ɩɟ-
ɪɟɫɤɨɤɨɦ» ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɬɚɤɢɟ ɭɫɥɨɜɢɹ: ɧɚ 
ɨɞɧɭ ɦɚɪɤɭ – ɞɥɹ ɭɦɟɪɟɧɧɨɝɨ ɝɪɭɡɨɜɨɝɨ ɞɜɢ-
ɠɟɧɢɹ; ɧɚ ɨɞɧɭ-ɞɜɟ ɦɚɪɤɢ – ɩɪɢ ɦɟɞɥɟɧɧɨɦ 
ɞɜɢɠɟɧɢɢ ɢ ɧɚ ɩɟɪɟɤɪɟɫɬɤɚɯ; ɧɚ ɞɜɟ ɦɚɪɤɢ – 
ɞɥɹ ɬɹɠɟɥɨɝɨ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɵɛɨɪ ɜɹɠɭɳɟɝɨ ɧɚ ɨɞɧɭ 
ɦɚɪɤɭ (ɧɚ 6 °C) ɜɵɲɟ ɩɪɢ ɧɚɥɢɱɢɢ ɨɞɧɨɝɨ ɢɡ 
ɮɚɤɬɨɪɨɜ ɢ ɧɚ ɞɜɟ ɦɚɪɤɢ (ɧɚ 12 °C) – ɩɪɢ 
ɧɚɥɢɱɢɢ ɨɛɨɢɯ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɜɵ-
ɫɨɤɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɹɠɭɳɟɝɨ 
ɩɪɢ ɬɟɯ ɠɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ.  
 

Ⱦɢɮɮɟɪɟɧɰɢɪɭɟɦɵɣ ɩɨɞɯɨɞ ɤ ɭɫɥɨɜɢɹɦ 
ɢɫɩɵɬɚɧɢɣ ɜɹɠɭщɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɪɢɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢɯ ɪɚɛɨɬɵ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɤ ɛɢɬɭɦɧɵɦ ɜɹɠɭɳɢɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɫɢɫɬɟɦɨɣ ɋɭɩɟɪɩɟɣɜ, ɨɬ-
ɧɨɫɹɬɫɹ ɤ ɨɛɪɚɡɰɚɦ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɪɟɩɪɟ-
ɡɟɧɬɚɬɢɜɧɵɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɹɠɭɳɟɦɭ ɜ 
ɩɨɤɪɵɬɢɢ, ɩɪɢɱɟɦ ɧɚ ɬɨɣ ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ, ɤɨɝɞɚ ɧɚɦɟɱɚɸɬɫɹ ɬɟ ɢɥɢ ɢɧɵɟ ɜɢɞɵ 
ɪɚɡɪɭɲɟɧɢɹ. ɉɨɷɬɨɦɭ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣ-
ɫɬɜɚ, ɢɦɟɸɳɢɟ ɨɬɧɨɲɟɧɢɟ ɤ ɤɨɥɟɟɨɛɪɚɡɨɜɚ-
ɧɢɸ, ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɪɢɝɢɧɚɥɶɧɵɯ ɨɛɪɚɡɰɚɯ 
(ɧɚɢɛɨɥɟɟ «ɦɹɝɤɢɯ») ɢ ɧɚ ɨɛɪɚɡɰɚɯ, ɩɨɞɜɟɪɝ-
ɲɢɯɫɹ ɫɬɚɪɟɧɢɸ ɜ ɬɨɧɤɨɦ ɫɥɨɟ, ɢɦɢɬɢɪɭɸ-
ɳɟɦ (ɩɨ ɦɧɟɧɢɸ ɪɚɡɪɚɛɨɬɱɢɤɨɜ) ɬɜɟɪɞɟɧɢɟ 
ɜɹɠɭɳɟɝɨ ɩɪɢ ɬɢɩɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɢ ɭɤɥɚɞɤɢ ɝɨɪɹɱɢɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ. 
 
ɋɜɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɬɧɨɲɟɧɢɟ ɤ ɭɫɬɚ-
ɥɨɫɬɧɨɦɭ ɪɚɫɬɪɟɫɤɢɜɚɧɢɸ ɢ ɬɟɪɦɢɱɟɫɤɨɦɭ 
ɪɚɡɪɭɲɟɧɢɸ, ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɛɪɚɡɰɚɯ, ɩɪɨ-
ɲɟɞɲɢɯ ɩɪɨɰɟɞɭɪɭ ɞɥɢɬɟɥɶɧɨɝɨ ɥɚɛɨɪɚɬɨɪ-
ɧɨɝɨ ɫɨɫɬɚɪɢɜɚɧɢɹ, ɩɪɢɡɜɚɧɧɨɝɨ ɦɨɞɟɥɢɪɨ-
ɜɚɬɶ ɩɨɜɵɲɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɛɢɬɭɦɧɵɯ ɜɹɠɭ-

ɳɢɯ ɡɚ ɫɱɟɬ ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɜ 
ɭɫɥɨɜɢɹɯ ɦɧɨɝɨɥɟɬɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɞɨ-
ɪɨɠɧɨɦ ɩɨɤɪɵɬɢɢ. 
 
ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɭɯɫɬɚɞɢɣɧɨɟ ɫɬɚɪɟ-
ɧɢɟ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɨɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨɣ ɩɟɱɢ RTFO (RШХХТЧР TСТЧ-FТХЦ 
OЯОЧ – ɢɫɩɵɬɚɧɢɟ ɜ ɩɟɱɢ ɜɪɚɳɚɸɳɟɣɫɹ ɬɨɧ-
ɤɨɣ ɩɥɟɧɤɢ). ɗɬɚ ɩɪɨɰɟɞɭɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɜɪɚɳɟɧɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɤɨɥɛ, ɬɚɤ, ɱɬɨɛɵ 
ɩɥɟɧɤɚ ɜɹɠɭɳɟɝɨ, ɩɨɤɪɵɜɚɸɳɚɹ ɜɧɭɬɪɟɧ-
ɧɸɸ ɱɚɫɬɶ ɫɨɫɭɞɚ, ɧɟɩɪɟɪɵɜɧɨ ɩɟɪɟɬɟɤɚɥɚ ɜ 
ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɨɞɚɱɢ ɜɨɡ-
ɞɭɯɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɩɪɟɪɵɜɧɨ ɨɛɧɨɜɥɹɟ-
ɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɜɵɲɚɟɬ ɢɫɩɚɪɟɧɢɟ ɥёɝɤɢɯ 
ɮɪɚɤɰɢɣ ɛɢɬɭɦɚ, ɚ ɬɨɧɤɚɹ ɩɥɟɧɤɚ ɭɜɟɥɢɱɢɜɚ-
ɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɛɢɬɭɦɧɨɝɨ 
ɜɹɠɭɳɟɝɨ ɫ ɜɨɡɞɭɯɨɦ Д5Ж. ɂɫɩɵɬɚɧɢɟ ɩɪɨɢɡ-
ɜɨɞɢɬɫɹ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: ɧɚɜɟɫɤɚ 
ɜɹɠɭɳɟɝɨ ɜ ɤɚɠɞɨɣ ɤɨɥɛɟ – 35 ± 0,5 ɝ; ɬɟɦɩɟ-
ɪɚɬɭɪɚ – 163 ± 1 °C; ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨ-
ɞɟ ɢɡ ɨɛɞɭɜɚɸɳɟɣ ɬɪɭɛɤɢ – 4 ± 0,1 ɥ/ɦɢɧ; 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɵɬɚɧɢɹ – 85 ɦɢɧ. ɉɨ 
ɨɤɨɧɱɚɧɢɢ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɵ ɜɹɠɭɳɟɝɨ 
ɢɡɜɥɟɤɚɸɬɫɹ ɢɡ ɤɨɥɛ, ɫɧɚɱɚɥɚ ɫɚɦɨɬɟɤɨɦ, ɚ 
ɡɚɬɟɦ ɨɫɬɚɬɤɢ ɫɨɛɢɪɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ 
ɫɤɪɟɛɤɨɦ.  
 
ɇɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɫɬɚɪɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɞɟɪɠɢɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɜɹɠɭ-
ɳɟɝɨ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɢ ɩɨɜɵ-
ɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɞɚɜɥɟɧɢɢ PAV 
(PrОssЮrО AРТЧР VОssОХ – ɫɨɫɭɞ ɞɥɹ ɫɨɫɬɚɪɢɜɚ-
ɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ). ȼɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɫɩɨ-
ɫɨɛɫɬɜɭɟɬ ɩɨɫɬɭɩɥɟɧɢɸ ɜɨɡɞɭɯɚ ɜ ɫɪɟɞɭ ɜɹ-
ɠɭɳɟɝɨ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨ-
ɪɨɞɚ, ɞɨɫɬɭɩɧɨɝɨ ɞɥɹ ɪɟɚɤɰɢɢ ɫ ɦɨɥɟɤɭɥɚɦɢ 
ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ, ɚ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɭɫɤɨɪɹɟɬ ɬɟɦɩɵ ɨɤɢɫɥɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɦɟɬɨɞ PAV ɫɩɨɫɨɛɟɧ ɜɨɫɩɪɨ-
ɢɡɜɟɫɬɢ ɷɮɮɟɤɬ ɫɬɚɪɟɧɢɹ ɜɹɠɭɳɟɝɨ ɜ ɞɨɪɨɠ-
ɧɨɦ ɩɨɤɪɵɬɢɢ, ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɡɚ 5–10 ɥɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɫɟɝɨ ɡɚ 20 ɱɚɫɨɜ Д6Ж. ɋɬɚɪɟɧɢɟ 
ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɩɨ ɦɟɬɨɞɭ PAV ɩɪɨɢɡ-
ɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɧɚ ɨɛɪɚɡɰɚɯ, ɫɨɫɬɚɪɟɧɧɵɯ ɜ 
RTFO ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: ɧɚɜɟɫɤɚ ɜɹ-
ɠɭɳɟɝɨ ɜ ɤɚɠɞɨɦ ɩɨɞɞɨɧɟ – 50 ± 0,5 ɝ (ɞɢɚ-
ɦɟɬɪ ɩɨɞɞɨɧɚ – 140 ɦɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɥɨɣ ɜɹɠɭɳɟɝɨ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɩɪɢɛɥɢɡɢ-
ɬɟɥɶɧɨ 3,2 ɦɦ); ɬɟɦɩɟɪɚɬɭɪɚ – 90 ± 0,5 °C, 
100 ± 0,5 °C ɢ 110 ± 0,5 °C ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɦɚɪɤɢ ɜɹɠɭɳɟɝɨ (ɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ 
ɛɢɬɭɦɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ 
ɯɨɥɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ, ɚ ɛɨɥɶɲɚɹ – 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɠɚɪɤɢɯ ɪɚɣɨɧɚɯ); ɞɚɜɥɟɧɢɟ 
ɜɨɡɞɭɯɚ – 2,1 ± 0,1 Ɇɉɚ; ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
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ɢɫɩɵɬɚɧɢɹ – 20 ɱ ± 10 ɦɢɧ. ɋɧɢɠɟɧɢɟ ɢɡɛɵ-
ɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɨɤɨɧɱɚɧɢɢ ɢɫɩɵɬɚɧɢɹ 
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɡɚ 9 ± 1 ɦɢɧ, ɛɥɚɝɨɞɚɪɹ 
ɱɟɦɭ ɫɜɨɞɢɬɫɹ ɤ ɦɢɧɢɦɭɦɭ ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɡ-
ɞɭɲɧɵɯ ɩɭɡɵɪɶɤɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɞɥɹ ɭɞɚɥɟ-
ɧɢɹ ɨɫɬɚɜɲɟɝɨɫɹ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɩɪɨɛɭ 
ɜɹɠɭɳɟɝɨ ɩɨɫɥɟ PAV ɩɟɪɟɥɢɜɚɸɬ ɜ ɬɚɪɭ ɞɨ-
ɫɬɚɬɨɱɧɨɝɨ ɨɛɴɟɦɚ (ɱɬɨɛɵ ɫɥɨɣ ɜɹɠɭɳɟɝɨ ɜ 
ɧɟɣ ɫɨɫɬɚɜɥɹɥ 15–40 ɦɦ) ɢ ɩɨɞɜɟɪɝɚɸɬ ɞɟɝɚ-
ɡɚɰɢɢ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɤɚɦɟɪɟ ɩɨɞ ɜɚɤɭɭɦɨɦ, 
ɝɥɭɛɢɧɨɣ 15 ± 2,5 ɤɉɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɬɦɨ-
ɫɮɟɪɧɨɦɭ ɞɚɜɥɟɧɢɸ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ  
170 ± 5 °C ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ. 
 

Ɉɫɨɛɟɧɧɨɫɬɢ ɢɫɩɵɬɚɧɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɢɫɬɟɦɟ SHRP 

 
ɋɢɫɬɟɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ 
ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɚɬɟɝɨɪɢɢ PG ɩɪɟɞɭ-
ɫɦɚɬɪɢɜɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɩɪɢ ɬɪɟɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɟɦɩɟ-

ɪɚɬɭɪɚɯ: ɦɚɤɫɢɦɚɥɶɧɨɣ, ɫɪɟɞɧɟɣ ɢ ɦɢɧɢ-
ɦɚɥɶɧɨɣ. Ɂɧɚɱɟɧɢɹ ɷɬɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɚɜɢɫɹɬ 
ɨɬ ɦɚɪɤɢ ɜɹɠɭɳɟɝɨ (ɬɚɛɥ. 1). Ʉɪɨɦɟ ɬɨɝɨ, 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɩɪɟɞɟɥɟ-
ɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɩɪɢ 
135 °C ɞɥɹ ɝɚɪɚɧɬɢɢ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢ-
ɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɹɠɭɳɟɝɨ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɢ 
ɫɪɟɞɫɬɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧ-
ɧɵɯ ɫɜɨɣɫɬɜ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɩɨ ɝɪɚɞɚɰɢɢ 
PG ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1.  
 
ȼ ɋɒȺ ɫɬɚɧɞɚɪɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɢ 
ɦɟɬɨɞɨɜ ɢɫɩɵɬɚɧɢɹ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɢ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɢɡɞɚɸɬɫɹ 
AASHTO ɢɥɢ ASTM (AЦОrТМКЧ SШМТОЭв ПШr 
TОsЭТЧР КЧН MКЭОrТКХs – Ⱥɦɟɪɢɤɚɧɫɤɨɟ ɨɛɳɟ-
ɫɬɜɨ ɩɨ ɢɫɩɵɬɚɧɢɹɦ ɢ ɦɚɬɟɪɢɚɥɚɦ). ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ AASHTO ɢ 
ASTM, ɤɚɫɚɸɳɢɯɫɹ ɫɢɫɬɟɦɵ SЮЩОrЩКЯО, 
ɢɦɟɸɬ ɫɜɨɢ ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ EN-ɚɧɚɥɨɝɢ. 

 

 
Ɋɢɫ. 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ 

ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɩɨ ɝɪɚɞɚɰɢɢ PG 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ  
ɛɢɬɭɦɧɵɯ ɜɹɠɭщɢɯ 

 
Ɉɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧ-
ɞɚɪɬɨɦ AASHTO T 315 «Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɨɥɨ-
ɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɨɦɟɬɪɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɞɜɢ-
ɝɚ DSR». ɗɬɨɬ ɦɟɬɨɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɞɭɥɹ ɫɞɜɢɝɚ (G*) ɢ 
ɭɝɥɚ ɫɞɜɢɝɚ ɮɚɡ (δ), ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ 

ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɩɨ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ 
ɬɟɦɩɟɪɚɬɭɪɚɦ. Ɍɪɟɛɨɜɚɧɢɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
PG ɤɨ ɜɫɟɦ ɦɚɪɤɚɦ ɜɹɠɭɳɟɝɨ, ɢɫɯɨɞɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɚ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟ-
ɮɨɪɦɚɰɢɣ, ɫɥɟɞɭɸɳɢɟ: ɨɛɪɚɡɰɵ ɢɫɯɨɞɧɨɝɨ 
ɜɹɠɭɳɟɝɨ (ɧɟ ɩɨɞɜɟɪɝɲɟɝɨɫɹ ɩɪɨɰɟɞɭɪɚɦ 
ɫɨɫɬɚɪɢɜɚɧɢɹ) ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɟ 

RV 
AASHTЇ T 316 

 

DSR 
AASHTЇ T 315 

BBR 
AASHTЇ T 313 

DTT 
AASHTЇ T 314 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ  
ɫɜɨɣɫɬɜɚ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɨɤɪɵɬɢɹ ɤ:  

ɤɨɥɟɟɨɛɪɚɡɨɜɚɧɢɸ  
ɭɫɬɚɥɨɫɬɧɨɦɭ ɪɚɫ-

ɬɪɟɫɤɢɜɚɧɢɸ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨ-
ɦɭ ɪɚɫɬɪɟɫɤɢɜɚɧɢɸ 

ɋɬɚɪɟɧɢɟ ɜɹɠɭщɟɝɨ ɜ ɩɨɤɪɵɬɢɢ 

ɂɫɯɨɞɧɨɟ  
ɜɹɠɭɳɟɟ 

ȼɹɠɭɳɟɟ ɩɨɫɥɟ 
ȼɹɠɭɳɟɟ ɩɨɫɥɟ 

RTFO ɢ PAV 
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G*/ sТЧ δ ≥ 1 ɤɉɚ, ɚ ɨɛɪɚɡɰɵ ɩɨɫɥɟ RTFOT – 
G*/ sТЧ δ ≥ 2,2 ɤɉɚ. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɨɝɨ 
ɜɹɠɭɳɟɝɨ ɧɚɪɹɞɭ ɫ ɜɹɠɭɳɢɦ, ɫɨɫɬɚɪɟɧɧɵɦ 
ɩɨ ɦɟɬɨɞɭ RTFO, ɜɵɡɜɚɧɨ ɫɨɨɛɪɚɠɟɧɢɹɦɢ 
ɩɨɞɫɬɪɚɯɨɜɤɢ ɧɚ ɫɥɭɱɚɣ, ɟɫɥɢ ɜɹɠɭɳɟɟ ɧɟ 
ɨɬɪɟɚɝɢɪɭɟɬ ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ 
(ɬ.ɟ. ɨɧɨ ɧɟ ɩɨɞɜɟɪɝɧɟɬɫɹ ɞɨɥɠɧɨɦɭ ɫɬɚɪɟ-
ɧɢɸ). Ɍɪɟɛɨɜɚɧɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ PG ɤɨ ɜɫɟɦ 
ɦɚɪɤɚɦ ɜɹɠɭɳɟɝɨ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨ-
ɤɪɵɬɢɹ ɤ ɭɫɬɚɥɨɫɬɧɨɦɭ ɪɚɫɬɪɟɫɤɢɜɚɧɢɸ, 
ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ: ɨɛɪɚɡɰɵ, ɫɨɫɬɚɪɟɧ-
ɧɵɟ ɜ RTFO ɢ PAV, ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɟ 
G* ·sТЧ δ ≤ 5000 ɤɉɚ. ɉɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɫɢɫɬɟɦɵ SЮЩОrЩКЯО ɤ ɛɢɬɭɦ-
ɧɨɦɭ ɜɹɠɭɳɟɦɭ ɢ ɢɯ ɨɛɨɫɧɨɜɚɧɢɢ ɞɚɧɚ ɜ ɪɚ-
ɛɨɬɟ Д7Ж. 
 
ɂɫɩɵɬɚɧɢɟ ɧɚ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɞɢɧɚɦɢɱɟ-
ɫɤɢɣ ɫɞɜɢɝ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-
ɡɨɦ. Ɍɨɧɤɢɣ ɫɥɨɣ ɜɹɠɭɳɟɝɨ ɩɨɦɟɳɚɟɬɫɹ 
ɦɟɠɞɭ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ 
ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ DSR (DвЧКЦТМ 
SСОКr RСОШЦОЭОr – ɪɟɨɦɟɬɪ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɫɞɜɢɝɚ), ɚ ɡɚɬɟɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɫɰɢɥɥɹɰɢɨɧ-
ɧɨɦɭ ɫɞɜɢɝɭ ɡɚ ɫɱɟɬ ɜɪɚɳɟɧɢɹ ɜɟɪɯɧɟɣ ɩɥɚ-
ɫɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɣ ɫ ɱɚɫɬɨɬɨɣ  
10 ɪɚɞ/ɫ (1,59 Ƚɰ). Ⱦɥɹ ɢɫɩɵɬɚɧɢɣ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɞɜɚ ɬɢɩɨ-ɪɚɡɦɟɪɚ ɨɛɪɚɡɰɨɜ ɫ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɦɢ ɢɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɞɢɚɩɚɡɨɧɚ-
ɦɢ: ɨɛɪɚɡɰɵ ɞɢɚɦɟɬɪɨɦ 25 ± 0,05 ɦɦ ɢ ɜɵɫɨ-
ɬɨɣ 1 ɦɦ – ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ G*/ sТЧ δ ɜ ɬɟɦɩɟ-
ɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ 46 ÷ 82 °C ɫ ɲɚɝɨɦ 6 °C; 
ɨɛɪɚɡɰɵ ɞɢɚɦɟɬɪɨɦ 8 ± 0,02 ɦɦ ɢ ɜɵɫɨɬɨɣ  
2 ɦɦ – ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ G*· sТЧ δ ɜ ɬɟɦɩɟɪɚ-
ɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ 10 ÷ 46 °C ɫ ɲɚɝɨɦ 3 °C. 
Ɉɛɪɚɡɰɵ ɜɹɠɭɳɟɝɨ ɧɚɧɨɫɹɬɫɹ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɧɚ ɩɥɚɫɬɢɧɭ ɩɪɢɛɨɪɚ ɢɥɢ ɡɚɥɢɜɚɸɬɫɹ 
ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɫɢɥɢɤɨɧɨɜɵɟ ɮɨɪɦɵ, ɝɞɟ 
ɮɨɪɦɢɪɭɸɬɫɹ ɨɛɪɚɡɰɵ-«ɬɚɛɥɟɬɤɢ», ɤɨɬɨɪɵɟ 
ɡɚɬɟɦ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɩɥɚɫɬɢɧɵ.  
 
ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɢɛɨɪɟ DSR ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɢ ɡɚɞɚɧɧɨɣ ɬɟɦ-
ɩɟɪɚɬɭɪɟ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ± 0,1 °C. Ʉɨɦ-
ɩɥɟɤɫɧɵɣ ɦɨɞɭɥɶ ɫɞɜɢɝɚ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ ɧɚɝɪɭɠɟɧɢɹ: ɩɨɫɬɨɹɧɧɨɣ ɞɟ-
ɮɨɪɦɚɰɢɢ ɢɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ 
ɬɨɦ ɢ ɜ ɞɪɭɝɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ 
ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɞɟɮɨɪɦɚ-
ɰɢɢ ɢɥɢ ɧɚɩɪɹɠɟɧɢɹ) ɛɵɥ ɪɚɜɟɧ 12 %, 10 % ɢ 
1 % ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ G* ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ 
ɢɫɯɨɞɧɨɝɨ ɜɹɠɭɳɟɝɨ (G*/ sТЧ δ ≥ 1 ɤɉɚ), ɜɹ-
ɠɭɳɟɝɨ ɩɨɫɥɟ RTFO (G*/ sТЧ δ ≥ 2,2 ɤɉɚ) ɢ 

ɜɹɠɭɳɟɝɨ ɩɨɫɥɟ RTFO ɢ PAV (G* · sТЧ δ ≤ 
5000 ɤɉɚ). ɍɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɭɬɟɦ ɩɪɢɥɨɠɟɧɢɹ ɬɟɫɬɨɜɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɩɨ ɤɨɬɨɪɨɦɭ ɧɚɡɧɚɱɚɸɬ ɡɚɞɚɧ-
ɧɵɣ ɭɪɨɜɟɧɶ ɧɚɝɪɭɠɟɧɢɹ.  
 

Ɉɰɟɧɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ  
ɜɹɠɭщɢɯ 

 
ȿё ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɦɟɬɨɞɭ ɫɬɚɧɞɚɪɬɚ  
AASHTO T 316 «Ɉɩɪɟɞɟɥɟɧɢɟ ɜɹɡɤɨɫɬɢ ɛɢ-
ɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɫ ɩɨɦɨɳɶɸ ɪɨɬɚɰɢɨɧɧɨɝɨ 
ɜɢɫɤɨɡɢɦɟɬɪɚ». ɉɨɤɚɡɚɬɟɥɶ ɜɹɡɤɨɫɬɢ, ɩɨɥɭ-
ɱɟɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɦɟɬɨɞɚ, ɹɜɥɹɟɬɫɹ 
ɧɟɨɬɴɟɦɥɟɦɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɛɢɬɭɦɧɵɦ ɜɹ-
ɠɭɳɢɦ. Ɍɪɟɛɨɜɚɧɢɟ PG ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɤɨ 
ɜɫɟɦ ɦɚɪɤɚɦ ɜɹɠɭɳɢɯ, ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟ-
ɧɢɹ ɧɨɪɦɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɞɥɹ ɢɯ ɩɟɪɟɤɚɱɢɜɚɧɢɹ, ɬɚɤɨɜɨ: ɞɢɧɚɦɢɱɟɫɤɚɹ 
ɜɹɡɤɨɫɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 135 °ɋ ɞɨɥɠɧɚ 
ɛɵɬɶ ≤ 3 ɉɚ·ɫ.  
 
ɋ ɩɨɦɨɳɶɸ ɩɨɤɚɡɚɬɟɥɹ ɜɹɡɤɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ 
ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɝɨ-
ɬɨɜɥɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ. Ⱦɥɹ ɷɬɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɬɚɞɢɣ 
ɬɪɟɛɨɜɚɧɢɹ AASHTO R 68 ɤ ɜɹɡɤɨɫɬɢ ɛɢɬɭɦ-
ɧɨɝɨ ɜɹɠɭɳɟɝɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ 0,17 ± 
0,02 ɉɚ·ɫ ɢ 0,28 ± 0,03 ɉɚ·ɫ.  
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɯ ɧɟɨɛɯɨɞɢɦɵɦ ɞɢɚɩɚɡɨɧɚɦ ɡɧɚɱɟɧɢɹ ɜɹɡ-
ɤɨɫɬɢ, ɫɬɪɨɹɬ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ «ХШР ɜɹɡ-
ɤɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ». ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɝɪɚ-
ɮɢɤɚ, ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɩɪɟɞ-
ɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2.  
 

   

 
Ɋɢɫ. 2. ɉɪɢɦɟɪ ɝɪɚɮɢɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢɝɨɬɨɜ-
ɥɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ Д8Ж 
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Ɉɰɟɧɤɚ ɬɪɟщɢɧɨɫɬɨɣɤɨɫɬɢ ɛɢɬɭɦɧɵɯ  
ɜɹɠɭщɢɯ 

 
ȿё ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ AASH-
TO T 313 «Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɞɭɥɹ ɠɟɫɬɤɨɫɬɢ 
ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɨ-
ɦɟɬɪɚ, ɢɡɝɢɛɚɸɳɟɝɨ ɛɚɥɤɭ BBR». ɗɬɨɬ ɦɟɬɨɞ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɞɭɥɹ ɠɟɫɬ-
ɤɨɫɬɢ (S) ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɚɫɬɢɱɧɨɫɬɢ (m), 
ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɛɢɬɭɦ-
ɧɨɝɨ ɜɹɠɭɳɟɝɨ ɩɨ ɦɢɧɢɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ɍɪɟɛɨɜɚɧɢɟ ɤɥɚɫɫɢɮɢ-
ɤɚɰɢɢ PG ɤ ɥɸɛɨɣ ɦɚɪɤɟ ɜɹɠɭɳɟɝɨ, ɢɫɯɨɞɹ 
ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɚ ɤ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɪɚɫ-
ɬɪɟɫɤɢɜɚɧɢɸ, ɬɚɤɨɜɨ: ɨɛɪɚɡɰɵ, ɫɨɫɬɚɪɟɧɧɵɟ 
ɜ RTFO ɢ PAV, ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɫɪɟɞɧɟɣ ɬɟɦ-
ɩɟɪɚɬɭɪɟ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɹɦ  
S ≤ 300 Ɇɉɚ  ɢ  m ≥ 0,300.  
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɞɭɥɹ ɠɟɫɬɤɨɫɬɢ S ɜ ɩɪɢɛɨɪɟ 
ȼȼR (BТЧНТЧР BОКЦ RСОШЦОЭОr – ɪɟɨɦɟɬɪ, 
ɢɡɝɢɛɚɸɳɢɣ ɛɚɥɤɭ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɢɧ-
ɰɢɩɭ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɨɥɡɭɱɟɫɬɶ ɛɚɥɤɢ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɩɪɢɥɨɠɟɧɧɨɣ ɩɨɫɪɟɞɢɧɟ ɩɪɨɥɟɬɚ 
ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ. Ɉɛɪɚɡɟɰ ɫɨɫɬɚɪɟɧɧɨɝɨ 
ɜɹɠɭɳɟɝɨ ɡɚɥɢɜɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɭɸ ɮɨɪɦɭ, 
ɚ ɡɚɬɟɦ ɨɯɥɚɠɞɚɟɬɫɹ, ɨɛɪɟɡɚɟɬɫɹ ɩɨ ɜɟɪɯɧɟɦɭ 
ɤɪɚɸ ɮɨɪɦɵ ɢ ɢɡɜɥɟɤɚɟɬɫɹ ɢɡ ɧɟё. ɉɨɫɥɟ ɷɬɨ-
ɝɨ ɨɛɪɚɡɟɰ (6,35 ɦɦ × 12,70 ɦɦ × 127 ɦɦ) ɩɨ-
ɦɟɳɚɸɬ ɧɚ ɞɧɨ ɬɟɪɦɨɫɬɚɬɚ ɩɪɢɛɨɪɚ, ɡɚɩɨɥ-
ɧɟɧɧɨɝɨ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ. ɉɨɫɥɟ 
ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɫɩɵɬɚɧɢɹ  
(± 0,1 °ɋ) ɜ ɬɟɱɟɧɢɟ 1 ɱ ɨɛɪɚɡɟɰ-ɛɚɥɨɱɤɭ ɩɨ-
ɦɟɳɚɸɬ ɧɚ ɨɩɨɪɧɵɟ ɪɢɮɥɢ ɩɨɞ ɡɚɝɪɭɡɨɱɧɵɣ 
ɲɬɨɤ. ɉɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ. ɋɧɚɱɚɥɚ ɤ ɨɛɪɚɡɰɭ ɩɪɢɤɥɚɞɵ-
ɜɚɟɬɫɹ ɤɨɧɬɚɤɬɧɚɹ ɧɚɝɪɭɡɤɚ 35 ± 10 ɦɇ (ɧɟ 
ɛɨɥɟɟ ɱɟɦ ɧɚ 10 ɫ – ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɚɤɬɚ 
ɦɟɠɞɭ ɧɚɝɪɭɡɨɱɧɨɣ ɝɨɥɨɜɤɨɣ ɲɬɨɤɚ ɢ ɨɛɪɚɡ-
ɰɨɦ), ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɢɤɥɚɞɵɜɚɸɬ ɪɚɫɱɟɬɧɭɸ 
ɧɚɝɪɭɡɤɭ 980 ± 50 ɦɇ ɜ ɬɟɱɟɧɢɟ 1 ± 0,1 М (ɬɚɤ 
ɧɚɡɵɜɚɟɦɚɹ «ɨɛɠɢɦɧɚɹ» ɧɚɝɪɭɡɤɚ). ɉɨɫɥɟ 
ɷɬɨɝɨ ɨɛɪɚɡɟɰ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 
20 ± 0,1 М, ɢ ɡɚɬɟɦ ɟɝɨ ɧɚɝɪɭɠɚɸɬ (ɜɟɥɢɱɢɧɚ 
ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɢɨɞ ɧɚɝɪɭɠɟɧɢɹ ɧɟ ɞɨɥɠɧɚ 
ɨɬɤɥɨɧɹɬɶɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ ± 10 ɦɇ). Ɂɧɚɱɟɧɢɹ 
ɞɟɮɨɪɦɚɰɢɣ ɪɟɝɢɫɬɪɢɪɭɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɩɪɢ 8, 15, 30, 60, 120 ɢ 240 ɫ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚɝɪɭɡɤɭ ɫɧɢɦɚɸɬ ɢ ɢɫɩɵɬɚɧɢɟ ɫɱɢɬɚɟɬɫɹ 
ɡɚɜɟɪɲɟɧɧɵɦ.  
 
ɋɬɚɧɞɚɪɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
S ɢ m ɩɪɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ, ɪɚɜ-
ɧɨɦ 60 ɫ Д7Ж.  
 

Ɉɰɟɧɤɚ ɬɪɟщɢɧɨɫɬɨɣɤɨɫɬɢ ɩɨ ɭɞɥɢɧɟɧɢɸ 
ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ 

 
Ɍɚɤɚɹ ɨɰɟɧɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɫɬɚɧ-
ɞɚɪɬɭ AASHTO T 314 «Ɉɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ 
ɛɢɬɭɦɧɨɝɨ ɜɹɠɭɳɟɝɨ ɧɚ ɪɚɡɪɵɜ ɩɪɢ ɩɪɹɦɨɦ 
ɪɚɫɬɹɠɟɧɢɢ DTT». ɗɬɨɬ ɦɟɬɨɞ ɢɫɩɵɬɚɧɢɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɨɛɪɚɡɰɚ ɛɢɬɭɦ-
ɧɨɝɨ ɜɹɠɭɳɟɝɨ ɜ ɜɢɞɟ «ɝɚɧɬɟɥɢ» ɨɬ ɩɪɹɦɨɝɨ 
ɪɚɫɬɹɠɟɧɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɹ 1,0 ɦɦ/ɦɢɧ. Ⱦɥɹ ɢɫɩɵɬɚɧɢɹ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɨɛɪɚɡɰɵ, ɫɨɫɬɚɪɟɧɧɵɟ ɩɨ ɚɧɚɥɨ-
ɝɢɢ ɫ ɢɫɩɵɬɚɧɢɟɦ ɜ ɩɪɢɛɨɪɟ BBR – RTFO + 
PAV. 
 
Ɇɟɬɨɞ DTT (DТrОМЭ TОЧsТШЧ TОsЭ – ɢɫɩɵɬɚɧɢɟ 
ɧɚ ɩɪɹɦɨɟ ɪɚɫɬɹɠɟɧɢɟ) ɹɜɥɹɟɬɫɹ ɚɥɶɬɟɪɧɚ-
ɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɨɩɪɟɞɟɥɟɧɢɹ ɧɢɠɧɟɣ ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 
ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɬɪɟɫɤɢɜɚɧɢɹ 
(Ɍɤɪ), ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɨɱɤɚ ɩɟɪɟɫɟ-
ɱɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ-
ɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɜɵɱɢɫɥɹɟɦɵɯ ɩɨ ɪɟɡɭɥɶɬɚ-
ɬɚɦ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɠɟɫɬɤɨɫɬɢ ɧɚ 
ɩɪɢɛɨɪɟ BBR (ɪɢɫ. 3).  
 

 
Ɋɢɫ. 3. ɉɪɢɦɟɪ ɝɪɚɮɢɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɬɪɟɳɢɧɨ-
ɫɬɨɣɤɨɫɬɢ Д9Ж 

 
ɇɚɪɹɞɭ ɫ ɷɬɢɦ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ DTT, ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɚɪɛɢɬɪɚɠɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
ɩɪɢ ɨɰɟɧɤɟ ɜɹɠɭɳɢɯ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɠɟɫɬɤɨɫɬɢ  
(S > 300 Ɇɉɚ ɢ ≤ 600 Ɇɉɚ; m ≥ 0,300). ɉɪɢ 
ɷɬɨɦ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶ-
ɬɚɬ, ɤɨɝɞɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ  
≥ 1,0 %. 
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○ – ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɬɟɪɦɨɭɫɚɞɤɢ 
□ – ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɡɪɵɜ 
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ȼɵɜɨɞɵ 
 
ɋɢɫɬɟɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ 
ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɚɬɟɝɨɪɢɢ PG ɢ ɩɪɟɞɭ-
ɫɦɨɬɪɟɧɧɵɟ ɟɸ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɹ ɭɫɩɟɲɧɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɠɟ ɛɨɥɟɟ 20 ɥɟɬ. ɗɬɚ ɫɢɫɬɟɦɚ 
ɩɨɥɭɱɚɟɬ ɜɫɟ ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɦɢ-
ɪɟ. Ɉɫɧɨɜɧɵɦ ɟɟ ɩɪɟɢɦɭɳɟɫɬɜɨɦ, ɩɨ ɫɪɚɜɧɟ-
ɧɢɸ ɫ ɩɟɧɟɬɪɚɰɢɨɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɛɢ-
ɬɭɦɧɵɯ ɜɹɠɭɳɢɯ, ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧ-
ɧɵɣ ɭɱɟɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-
ɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ.  
 
ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɷɬɚ ɫɢɫɬɟɦɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 
ɞɥɹ ɨɛɵɱɧɵɯ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɢ ɧɟɞɨɫɬɚ-
ɬɨɱɧɨ ɚɞɚɩɬɢɪɨɜɚɧɚ ɤ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɩɨɥɢɦɟɪɚɦɢ ɜɹɠɭɳɢɦ. ɗɬɨ ɩɨɬɪɟɛɨɜɚɥɨ ɪɚɡ-
ɪɚɛɨɬɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨ-
ɜɚɧɢɣ ɤ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɛɢɬɭɦɧɵɦ ɜɹ-
ɠɭɳɢɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɢɫɬɟɦɚ ɞɨɩɨɥɧɟɧɚ ɩɨ-
ɤɚɡɚɬɟɥɟɦ ɨɫɬɚɬɨɱɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɫɞɜɢ-
ɝɟ, ɨɩɪɟɞɟɥɹɟɦɵɦ ɧɚ ɩɪɢɛɨɪɟ DSR М ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɧɨɜɨɣ ɦɟɬɨɞɢɤɢ ɢɫɩɵɬɚɧɢɹ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ SHRP SЮЩОrЩКЯО ɩɨɫɬɨɹɧɧɨ 
ɪɚɡɜɢɜɚɟɬɫɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ. 
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