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ɍȾɄ 665.775:691.16 
 
 

ɈɋɈȻȿɇɇɈɋɌɂ ɉɈȼȿȾȿɇɂə ɈɊȽȺɇɂɑȿɋɄɂɏ ȼəɀɍЩɂɏ  
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Аɧɧɨɬаɰиɹ. Иɡɥɨɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɜɟɞɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɹ-
ɠɭɳɢɯ ɩɪɢ ɢɯ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ ɜɨ ɜɪɟɦɟɧɢ ɧɚ ɫɬɚɞɢɢ ɜɵɯɨɞɚ ɤ ɫɬɚɰɢɨɧɚɪɧɨɦɭ ɬɟɱɟɧɢɸ: ɩɥɚɜ-
ɧɨɝɨ ɢ ɫ ɩɟɪɟɯɨɞɨɦ ɱɟɪɟɡ ɦɚɤɫɢɦɭɦ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɟɞɟɥɵ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɡɚɜɢɫɹɬ 
ɨɬ ɫɤɨɪɨɫɬɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, ɤɨɧɫɢɫɬɟɧɰɢɢ ɜɹɠɭɳɟɝɨ, ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɫɨɫɬɚɜɚ ɜɹ-
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Аɧɨɬаɰіɹ. ȼɢɤɥɚɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɪɟɨɥɨɝɿɱɧɨʀ ɩɨɜɟɞɿɧɤɢ ɨɪɝɚɧɿɱɧɢɯ ɜ’ɹɠɭɱɢɯ ɩɪɢ ʀɯ 
ɞɟɮɨɪɦɚɰɿʀ ɜ ɱɚɫɿ ɧɚ ɫɬɚɞɿʀ ɜɢɯɨɞɭ ɞɨ ɫɬɚɰɿɨɧɚɪɧɨʀ ɬɟɱɿʀ: ɩɥɚɜɧɨʀ ɿ ɡ ɩɟɪɟɯɨɞɨɦ ɱɟɪɟɡ ɦɚɤɫɢ-
ɦɭɦ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɦɟɠɿ ɡɫɭɜɨɜɨʀ ɦɿɰɧɨɫɬɿ ɡɚɥɟɠɚɬɶ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɞɟɮɨɪɦɭɜɚɧɧɹ, ɤɨɧɫɢ-
ɫɬɟɧɰɿʀ ɜ’ɹɠɭɱɨɝɨ, ɡɦɿɧɢ ɫɬɪɭɤɬɭɪɢ ɿ ɫɤɥɚɞɭ ɜ’ɹɠɭɱɨɝɨ. 
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Abstract. TСО rОsults oП ТnvОstТРatТons oП tСО rСОoloРТМal bОСavТor oП orРanТМ bТnНОrs НurТnР tСОТr НО-
ПormatТon Тn tТmО at tСО staРО oП sСТПtТnР to a statТonarв Пloа arО НОsМrТbОН: smootС anН аТtС a transТ-
tТon tСrouРС a maбТmum. It Тs ОstablТsСОН tСat tСО sСОar strОnРtС lТmТt НОpОnНs on tСО ratО oП НОПor-
matТon, tСО МonsТstОnМв oП tСО bТnНОr, tСО struМturО anН МomposТtТon oП tСО bТnНОr. 
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ȼɜɟɞɟɧɢɟ 
 
Ⱦɨɪɨɠɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɹɠɭɳɢɟ, ɤɚɤ ɩɪɚ-
ɜɢɥɨ, ɹɜɥɹɸɬɫɹ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɦɢ ɞɢɫɩɟɪɫ-
ɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ ɪɚɡɧɨɨɛɪɚ-
ɡɢɟɦ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. ɗɬɚ ɢɯ ɨɫɨɛɟɧ-

ɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɨɫ-
ɧɨɜ ɪɟɨɥɨɝɢɢ  ɜɨ ɦɧɨɠɟɫɬɜɟ ɪɚɛɨɬ, ɜ ɱɚɫɬɧɨ-
ɫɬɢ Д1–4Ж. 
 
Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨ-
ɜɚɬɶ, ɱɬɨ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ 
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ɧɚɢɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɤɚɱɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɩɨɥɢɦɟɪɨɜ. ɗɬɢ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɜɫɟ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɭɸɬ ɜ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɧɚ ɛɢɬɭɦɧɵɟ ɜɹ-
ɠɭɳɢɟ. ɇɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɧɢ ɨɬɪɚɠɟɧɵ ɜ 
ɫɬɚɧɞɚɪɬɚɯ ɫɢɫɬɟɦɵ SHRP SЮЩОrЩКЯО Д5Ж. ȼɫɟ 
ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɢɯ ɢɫɩɨɥɶɡɭɸɬ ɢ ɜ ɟɜɪɨ-
ɩɟɣɫɤɢɯ ɫɬɚɧɞɚɪɬɚɯ Д6Ж, ɩɪɟɞɩɪɢɧɢɦɚɸɬɫɹ 
ɩɟɪɜɵɟ ɩɨɩɵɬɤɢ ɜɤɥɸɱɢɬɶ ɢɯ ɜ ɫɬɚɧɞɚɪɬɵ  
ɫɬɪɚɧ ɛɵɜɲɟɝɨ ɋɨɜɟɬɫɤɨɝɨ ɋɨɸɡɚ (Ȼɟɥɚɪɭɫɶ, 
Ʉɚɡɚɯɫɬɚɧ, Ɋɨɫɫɢɹ, ɍɤɪɚɢɧɚ). 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
Ʉ ɤɥɚɫɫɢɱɟɫɤɢɦ ɪɟɨɥɨɝɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚɦ ɨɬɧɨɫɹɬɫɹ: ɜɹɡɤɨɫɬɶ ɢ  ɟɟ ɚɧɨɦɚɥɢɹ, 
ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ ɢ ɩɨɬɟɪɶ, ɭɝɥɵ ɫɞɜɢɝɚ ɮɚɡ, 
ɩɚɪɚɦɟɬɪɵ ɥɢɧɟɣɧɨɝɨ ɢ ɧɟɥɢɧɟɣɧɨɝɨ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɹ. Ɋɟɨɥɨɝɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɦɨɠɧɨ ɫɱɢɬɚɬɶ «ɭɡɚɤɨɧɟɧɧɨɣ», ɟɫɥɢ ɨɧɚ 
ɜɤɥɸɱɟɧɚ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɢ ɬɟɦ ɛɨɥɟɟ ɜ 
ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ. 
 
ȼ ɫɢɫɬɟɦɟ SHRP SЮЩОrЩКЯО ɜ ɤɚɱɟɫɬɜɟ ɩɪɨ-
ɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɪɢɬɟɪɢɹ ɫɞɜɢɝɨɭɫɬɨɣɱɢɜɨɫɬɢ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɩɪɢɦɟɧɹɸɬ ɱɚɫɬɧɨɟ ɨɬ ɞɟɥɟ-
ɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɞɭɥɹ ɫɞɜɢɝɚ (G*) ɧɚ ɫɢ-
ɧɭɫ ɭɝɥɚ ɫɞɜɢɝɚ ɮɚɡ (sТЧ ), ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɜɵɲɟ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ  
(1,0 ɤɉɚ) ɞɥɹ ɝɪɚɧɢɱɧɨɣ ɡɨɧɵ ɊG ɩɨ ɜɵɫɨɤɨɣ 
ɟɟ ɬɟɦɩɟɪɚɬɭɪɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨ-
ɫɬɢ ɩɪɨɬɢɜ ɫɬɚɪɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɢɡɜɟ-
ɞɟɧɢɟ G *sТЧ , ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɢɠɟ ɧɟɤɨ-
ɬɨɪɨɝɨ ɡɧɚɱɟɧɢɹ (5,0 Ɇɉɚ) ɩɪɢ ɩɪɨɦɟɠɭɬɨɱ-
ɧɨɣ ɞɥɹ ɬɨɣ ɠɟ ɡɨɧɵ ɬɟɦɩɟɪɚɬɭɪɟ. Ⱦɥɹ ɨɰɟɧ-
ɤɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɧɨɪɦɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ 
ɠɟɫɬɤɨɫɬɢ ɩɪɢ ɩɨɥɡɭɱɟɫɬɢ (ɦɟɧɟɟ 300 Ɇɉɚ), 
ɚ ɬɚɤɠɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɚɫɬɢɱɧɨɫɬɢ (Ц ≥ 0,3) ɩɪɢ 
ɩɨɥɡɭɱɟɫɬɢ ɧɚ ɢɡɝɢɛ ɩɪɢ ɝɪɚɧɢɱɧɨɣ ɞɥɹ ɤɚɠ-
ɞɨɣ ɡɨɧɵ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ⱦɥɹ ɷɬɨɣ ɠɟ 
ɰɟɥɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɨɣ 
ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ (ɧɟ ɦɟɧɶɲɟ 1,00 %) ɧɚ  
ɨɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ. ȼ ɫɢɫɬɟɦɭ ɬɚɤɠɟ ɜɯɨɞɢɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ (3 ɉɚɫ) ɩɪɢ ɬɟɦ-
ɩɟɪɚɬɭɪɟ 135 ºɋ. 
 
ȼ ɫɬɚɧɞɚɪɬɚɯ ȿɋ Д6Ж ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɞɜɢɝɨɭɫɬɨɣɱɢɜɨɫɬɢ ɧɨɪɦɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɣ 
ɦɚɪɤɢ ɩɪɢ 60 ɋ, ɚ ɞɥɹ ɨɰɟɧɤɢ ɬɟɯɧɨɥɨɝɢɱɧɨ-
ɫɬɢ ɛɢɬɭɦɚ – ɩɪɢ 135 ºɋ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɞɨ-
ɩɭɫɤɚɟɬɫɹ ɮɚɤɭɥɶɬɚɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ  
ɦɨɞɭɥɟɣ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɞɜɢɝɚ, ɷɤɜɢɦɨɞɭɥɶ-
ɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɛɢɬɭɦɚ, ɤɨɬɨɪɵɟ ɩɪɢɧɹɬɵ ɜ 
ɋɒȺ. 

ɂɫɬɨɪɢɱɟɫɤɢ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɧɵɦ  ɪɟɨɥɨɝɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɜɹɠɭɳɢɯ ɹɜɥɹɟɬɫɹ  ɢɫɬɢɧɧɚɹ ɜɹɡɤɨɫɬɶ. ȿɟ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ: ɩɨ 
ɫɤɨɪɨɫɬɢ ɜɵɬɟɤɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɱɟɪɟɡ ɤɚ-
ɩɢɥɥɹɪɵ, ɩɨ ɫɤɨɪɨɫɬɢ ɢ ɧɚɩɪɹɠɟɧɢɹɦ ɩɪɢ 
ɩɥɨɫɤɨ-ɩɚɪɚɥɥɟɥɶɧɨɦ ɫɞɜɢɝɟ, ɩɪɢ ɫɞɜɢɝɟ ɜ 
ɪɨɬɚɰɢɨɧɧɵɯ ɜɢɫɤɨɡɢɦɟɬɪɚɯ ɫ ɩɨɫɬɨɹɧɧɨɣ 
ɫɤɨɪɨɫɬɶɸ ɫɞɜɢɝɚ ɢɥɢ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɤɪɭ-
ɬɹɳɟɦ ɦɨɦɟɧɬɟ Д7Ж. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɧɵɦ ɢ ɧɚɞɟɠɧɵɦ ɦɟɬɨɞɨɦ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɹɡɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɞɜɢɝ ɜ ɤɨɚɤɫɢɚɥɶɧɵɯ ɰɢ-
ɥɢɧɞɪɚɯ ɪɚɡɥɢɱɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɪɢ ɫɟɪɢɢ ɡɚ-
ɞɚɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɫɞɜɢɝɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɨɛɥɚɫɬɢ ɧɶɸɬɨɧɨɜ-
ɫɤɨɝɨ ɬɟɱɟɧɢɹ ɛɢɬɭɦɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ 
ɩɨɫɬɨɹɧɫɬɜɨɦ ɜɹɡɤɨɫɬɢ ɜ  ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɢɚ-
ɩɚɡɨɧɟ ɫɤɨɪɨɫɬɟɣ ɫɞɜɢɝɚ. 
 
ɏɚɪɚɤɬɟɪ ɧɚɪɚɫɬɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɞɜɢɝɚ 
ɜɨ ɜɪɟɦɹ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ 
ɢɫɩɵɬɭɟɦɨɣ ɠɢɞɤɨɫɬɢ: ɞɥɹ ɠɢɞɤɨɫɬɟɣ ɧɶɸ-
ɬɨɧɨɜɫɤɢɯ  ɩɪɢ ɦɚɥɵɯ ɫɤɨɪɨɫɬɹɯ ɫɞɜɢɝɚ ɯɚ-
ɪɚɤɬɟɪɧɨ ɩɥɚɜɧɨɟ ɧɚɪɚɫɬɚɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɯɨɞɨɦ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɟ ɬɟ-
ɱɟɧɢɟ ɫ ɩɨɫɬɨɹɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɫɞɜɢɝɚ Д7Ж. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɩɪɢɫɭɳɟ 
ɪɚɡɛɚɜɥɟɧɧɵɦ ɝɨɦɨɝɟɧɧɵɦ ɪɚɫɬɜɨɪɚɦ ɩɨɥɢ-
ɦɟɪɨɜ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ 
ɫɤɨɪɨɫɬɹɯ ɫɞɜɢɝɚ. 
 
Ⱦɥɹ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ Ƚ.ȼ. ȼɢɧɨɝɪɚɞɨɜɵɦ ɫ 
ɫɨɬɪɭɞɧɢɤɚɦɢ Д8, 9Ж ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɷɮɮɟɤɬ 
ɩɟɪɟɯɨɞɚ ɤɪɢɜɨɣ ɬɟɱɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɱɟɪɟɡ 
ɦɚɤɫɢɦɭɦ, ɧɚɡɜɚɧɧɵɣ ɢɦ ɩɪɟɞɟɥɨɦ ɫɞɜɢɝɨ-
ɜɨɣ ɩɪɨɱɧɨɫɬɢ. ɉɨ ɧɚɥɢɱɢɸ ɷɬɨɝɨ ɩɪɟɞɟɥɚ 
ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ  (ЦКб) ɜɹɠɭɳɟɝɨ ɦɨɠɧɨ 
ɫɭɞɢɬɶ ɨ ɬɢɩɟ ɟɝɨ ɫɬɪɭɤɬɭɪɵ Д8Ж. Ɉɛɵɱɧɨ ɜ 
ɫɬɪɭɤɬɭɪɟ ɛɢɬɭɦɨɜ ɜɵɞɟɥɹɸɬ ɬɪɢ ɢɯ ɬɢɩɚ: 
ɡɨɥɶ (ɢɥɢ II ɬɢɩ ɩɨ Ⱥ.ɋ. Ʉɨɥɛɚɧɨɜɫɤɨɣ) Д10Ж –  
ɬɢɩɢɱɧɵɟ ɧɶɸɬɨɧɨɜɫɤɢɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ, 
ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɂ.Ɇ. Ɋɭɞɟɧɫɤɨɣ Д4Ж,  
ɛɥɢɡɤɢ ɤ ɪɚɫɬɜɨɪɚɦ ɩɨɥɢɦɟɪɨɜ; ɝɟɥɶ (ɢɥɢ I 
ɬɢɩ ɩɨ Ⱥ.ɋ. Ʉɨɥɛɚɧɨɜɫɤɨɣ) – ɬɢɩɢɱɧɚɹ ɞɢɫ-
ɩɟɪɫɧɚɹ ɫɢɫɬɟɦɚ ɫ ɪɚɡɜɢɬɵɦ ɫɬɪɭɤɬɭɪɧɵɦ 
ɤɚɪɤɚɫɨɦ ɜ ɦɚɥɨɜɹɡɤɨɣ ɫɪɟɞɟ ɦɚɫɟɥ ɢ ɫɦɨɥ;  
ɡɨɥɶ-ɝɟɥɶ (ɬɢɩ III) – ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɬɢɩ 
ɫɬɪɭɤɬɭɪɵ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɹɡɤɨɣ ɦɚɥɶɬɟɧɨ-
ɜɨɣ ɫɪɟɞɨɣ ɢ ɡɚɪɨɠɞɚɸɳɟɣɫɹ  ɫɬɪɭɤɬɭɪɧɨɣ 
ɫɟɬɤɨɣ ɢɡ ɚɫɮɚɥɶɬɟɧɨɜ. Ɋɚɡɥɢɱɢɹ ɜ ɤɢɧɟɬɢɤɟ 
ɜɵɯɨɞɚ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɟ ɬɟɱɟɧɢɟ ɪɚɡɧɵɯ 
ɫɬɪɭɤɬɭɪɧɵɯ ɬɢɩɨɜ ɛɢɬɭɦɚ ɪɚɫɫɦɨɬɪɟɧɵ ɜ 
Д11Ж. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɵ ɛɢɬɭɦɵ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɨɥɢɦɟ-
ɪɚɦɢ, ɢɯ ɚɧɚɥɨɝɚɦɢ ɹɜɥɹɸɬɫɹ ɦɚɫɥɚ ɢ ɫɦɨɥɵ, 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɨɥɢɦɟɪɚɦɢ.  
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ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ 
ɜɡɚɢɦɨɫɜɹɡɢ ɫɨɫɬɚɜɚ  ɢ ɫɬɪɭɤɬɭɪɵ ɞɨɪɨɠɧɵɯ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɹɠɭɳɢɯ  ɫ ɯɚɪɚɤɬɟɪɨɦ ɢɯ ɩɨ-
ɜɟɞɟɧɢɹ ɧɚ ɪɚɧɧɟɦ ɷɬɚɩɟ ɫɞɜɢɝɨɜɨɝɨ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɹ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

 
Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ:  ɛɢɬɭɦɵ ɬɪɟɯ ɫɬɪɭɤ-
ɬɭɪɧɵɯ ɬɢɩɨɜ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɨɥɢɦɟ-
ɪɨɦ ɢ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɦ ɧɚɤɨɩɢɬɟɥɟɦ ɬɚɥɥɨ-
ɜɵɣ ɩɟɤ (ɬɚɛɥ. 1). 
 

 
Ɍɚɛɥɢɰɚ 1 ɋɬɚɧɞɚɪɬɧɵɟ ɫɜɨɣɫɬɜɚ ɛɢɬɭɦɨɜ ɪɚɡɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɬɢɩɨɜ ɢ ɬɚɥɥɨɜɨɝɨ ɩɟɤɚ ɫ ɞɨɛɚɜɤɚɦɢ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɹɠɭɳɟɝɨ ɋɜɨɣɫɬɜɚ 
ɉ25, 0,1 ɦɦ Ɍɪ, ɋ Ⱦ25, ɫɦ Ɍɯɪ, ɋ Іɉ 

Ȼɢɬɭɦ – ɝɟɥɶ 82 63 4 -33 +2,7 
Ȼɢɬɭɦ – ɡɨɥɶ 80 46 >100 -14 -1,0 
Ȼɢɬɭɦ ɡɨɥɶ–ɝɟɥɶ 82 50 52 -24 +0,4 
Ɍɉ 210 36 75 -8 -1,76 
Ɍɉ 3Ⱥɉ 195 37,5 66 -9 -1,31 
Ɍɉ 6Ⱥɉ 180 39 59 -12 -0,95 
Ɍɉ 9Ⱥɉ 160 42 53 -15 -0,18 
 
ɉɪɢɦɟɱɚɧɢɟ: Ɍɉ – ɬɚɥɥɨɜɵɣ ɩɟɤ, Ⱥɉ – ɚɬɚɤɬɢɱɟɫɤɢɣ ɩɪɨɩɢɥɟɧ. 

 
Ɇɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜ-
ɥɟɧɢɢ ɜɪɟɦɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɧɚɩɪɹɠɟɧɢɹ 
ɫɞɜɢɝɚ ɜɹɠɭɳɢɯ ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ ɫɤɨɪɨɫɬɹɯ 
ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨ-
ɜɚɧ ɪɨɬɚɰɢɨɧɧɵɣ ɩɥɚɫɬɨɜɢɫɤɨɡɢɦɟɬɪ ɉȼɊ-2 
ɫ ɠɟɫɬɤɢɦ ɞɢɧɚɦɨɦɟɬɪɨɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶ ɫɞɜɢɝ ɜ ɬɨɧɤɨɦ ɫɥɨɟ Д7Ж. Ⱦɢɚɩɚɡɨɧ 
ɫɤɨɪɨɫɬɟɣ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬ – 10-4 ɞɨ 700 ɫ-1, 
ɚ ɧɚɩɪɹɠɟɧɢɣ ɫɞɜɢɝɚ ɨɬ – 30 ɞɨ 1ɯ105 ɉɚ.  

Ɇɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɹ  ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɫɞɜɢɝɨ-
ɜɨɦ  ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ ɜɨ ɜɪɟɦɟɧɢ ɜɹɠɭɳɢɯ 
ɩɪɢ ɫɟɪɢɢ ɩɨɫɬɨɹɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɫɞɜɢɝɚ. ɉɪɢ 
ɬɚɤɨɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɞɜɚ ɬɢ-
ɩɚ ɡɚɜɢɫɢɦɨɫɬɟɣ: ɩɥɚɜɧɵɣ ɜɵɯɨɞ ɧɚ ɭɫɬɚɧɨ-
ɜɢɜɲɟɟɫɹ ɬɟɱɟɧɢɟ (ɪɢɫ.1, ɜ) ɢ ɜɵɯɨɞ ɧɚ ɬɚɤɨɟ 
ɬɟɱɟɧɢɟ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɦɚɤɫɢɦɭɦɚ (ɪɢɫ. 
1, ɚ, ɤɪɢɜɵɟ 2, 3, 4). 

 
 

 
 
Ɋɢɫ. 1. Ʉɢɧɟɬɢɤɚ ɜɵɯɨɞɚ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟɠɢɦ ɩɪɢ ɫɤɨɪɨɫɬɢ ɫɞɜɢɝɚ: 1 – 8,410-4;  
2 – 4,210-3; 3 – 2,10-2; 4 – 10,510-1 ɞɥɹ ɛɢɬɭɦɨɜ ɝɟɥɶ (ɚ), ɡɨɥɶ–ɝɟɥɶ (ɛ), ɡɨɥɶ (ɜ); ɩɪɢ Ɍ=25 ºɋ. 
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ɉɪɢ ɩɥɚɜɧɨɦ ɩɟɪɟɯɨɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɬɚ-
ɰɢɨɧɚɪɧɨɟ ɬɟɱɟɧɢɟ ɡɚ ɫɱɟɬ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟ-
ɞɟɥɶɧɨɣ, ɞɥɹ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ, ɭɩɪɭɝɨɣ ɞɟ-
ɮɨɪɦɚɰɢɢ Д8Ж.  ȼ ɫɥɭɱɚɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɫ ɦɚɤ-
ɫɢɦɭɦɨɦ ɩɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɟɬ ɨɛ ɢɫɱɟɪɩɚɧɢɢ ɜɨɡɦɨɠɧɨɫɬɢ 
ɭɩɪɭɝɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
ɩɥɚɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɤ ɬɟɱɟɧɢɸ, ɨɛɭɫɥɨɜɥɟɧɧɨ-
ɝɨ ɪɟɥɚɤɫɚɰɢɨɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɜɹɠɭɳɟɦ. 
ȼ Д8Ж ɷɬɨ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ «ɫɬɪɭɤɬɭɪ-
ɧɚɹ ɪɟɥɚɤɫɚɰɢɹ ɧɚɩɪɹɠɟɧɢɣ». Ƚ.ȼ. ȼɢɧɨɝɪɚ-
ɞɨɜ ɪɚɫɫɦɚɬɪɢɜɚɥ ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ 
ɧɚɱɚɥɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɤɚɤ ɩɪɨɹɜɥɟɧɢɟ 
ɭɩɪɭɝɨɫɬɢ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ – ɤɚɤ ɩɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ 
ЦКб, ɩɨɫɥɟ ɱɟɝɨ ɧɚɫɬɭɩɚɟɬ ɩɥɚɫɬɢɱɟɫɤɨɟ ɞɟ-
ɮɨɪɦɢɪɨɜɚɧɢɟ. Ɇɚɤɫɢɦɭɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 
ɫɞɜɢɝɟ  ɨɬɨɠɞɟɫɬɜɥɹɟɬɫɹ ɬɚɤɠɟ ɫ ɩɪɟɞɟɥɨɦ 
ɬɟɤɭɱɟɫɬɢ. 
 
ɑɭɜɫɬɜɢɬɟɥɶɧɵɦ ɤɪɢɬɟɪɢɟɦ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɫɬɟɩɟɧɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɛɢɬɭɦɧɵɯ ɜɹɠɭ-
ɳɢɯ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɬɧɨɲɟɧɢɟ ЦКб/ɫɬ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɞɟɮɨɪɦɚɰɢɢ. ɗɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɹɦɢ, ɩɪɢɜɟɞɟɧ-
ɧɵɦɢ ɧɚ ɪɢɫ.1, ɉɪɢ  ɫɤɨɪɨɫɬɢ ɞɟɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ( γ =4,210-3ɫ-1) ɛɢɬɭɦ  ɬɢɩɚ ɡɨɥɶ ɧɟ ɨɛɧɚ-
ɪɭɠɢɜɚɟɬ ɩɪɟɞɟɥɚ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ. Ȼɨ-
ɥɟɟ ɬɨɝɨ, ɨɧ ɧɟ ɩɪɨɹɜɥɹɟɬɫɹ  ɞɚɠɟ ɩɪɢ ɫɤɨɪɨ-
ɫɬɢ (  =1,05ɫ-1), ɬ.ɟ. ɜ 238  ɪɚɡ ɛɨɥɶɲɟɣ. ȼ 
ɫɥɭɱɚɟ ɛɢɬɭɦɚ ɬɢɩɚ ɝɟɥɶ ɩɪɢ  =1,05ɫ-1 ɨɬ-
ɧɨɲɟɧɢɟ ЦКб/ɭɫɬ ɪɚɜɧɨ 2. ɉɨɞɨɛɧɵɟ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɧɚɛɥɸɞɚɥɢɫɶ ɩɪɢ ɫɞɜɢɝɨɜɨɦ ɞɟɮɨɪɦɢ-
ɪɨɜɚɧɢɢ ɫɦɨɥɢɫɬɨɣ (ɩɥɚɜɧɵɟ ɤɪɢɜɵɟ) ɢ ɩɚ-
ɪɚɮɢɧɢɫɬɨɣ ɧɟɮɬɟɣ (ɤɪɢɜɵɟ ɫ ЦКб) ɩɪɢ ɫɤɨ-
ɪɨɫɬɢ 1,15-1 ɫ Д12Ж.  
 
ɉɪɟɜɵɲɟɧɢɟ ЦКб ɧɚɞ ɭɫɬ ɪɚɫɬɟɬ ɩɨ ɦɟɪɟ ɭɜɟ-
ɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ  ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. ɗɬɨ ɦɨ-
ɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɜɨɜɥɟɱɟɧɢɢ ɜ ɩɪɨ-
ɰɟɫɫ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ ɜɫɟ 
ɛɨɥɟɟ ɞɢɫɩɟɪɫɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɬɪɭɤɬɭɪɵ ɚɫ-
ɮɚɥɶɬɟɧɨɜ ɪɚɡɥɢɱɧɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ɤɚɠɞɨɣ ɫɤɨɪɨɫɬɢ ɞɟɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɦɨɝɭɬ ɨɬɜɟɱɚɬɶ ɪɚɡɧɵɟ ɩɨ ɞɢɫɩɟɪɫ-
ɧɨɫɬɢ ɫɬɪɭɤɬɭɪɧɵɟ ɱɚɫɬɢɰɵ, ɨɛɥɚɞɚɸɳɢɟ 
ɫɜɨɣɫɬɜɟɧɧɵɦɢ ɢɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɫɜɹɡɹɦɢ 
ɢ ɪɟɥɚɤɫɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ȼ ɛɢɬɭɦɚɯ 
ɬɢɩɚ ɡɨɥɶ ɤɨɥɢɱɟɫɬɜɚ ɚɫɮɚɥɶɬɟɧɨɜ ɧɟɞɨɫɬɚɟɬ 
ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɢɡ ɧɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɤɨɦ-
ɩɥɟɤɫɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɭɩɪɭɝɨɟ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ, ɢ ɩɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ 
ɩɪɨɱɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬ ɩɪɢ ɨɱɟɧɶ 
ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ. ɉɨ ɷɬɨɦɭ ɤɪɢɬɟɪɢɸ ɛɢ-

ɬɭɦ ɬɢɩɚ «ɡɨɥɶ–ɝɟɥɶ» ɡɚɧɢɦɚɟɬ ɩɪɨɦɟɠɭɬɨɱ-
ɧɨɟ ɩɨɥɨɠɟɧɢɟ. 
 
ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɭɫɥɨɜɢɹɦ ɞɟ-
ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɢɬɭɦɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɨɬɧɟɫɟɧɵ ɤ ɞɢɫɩɟɪɫɧɵɦ ɫɢɫɬɟɦɚɦ, ɦɨɠɟɬ 
ɫɥɭɠɢɬɶ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɤɚɤ ɮɭɧɤɰɢɢ ЦКб/ɭɫɬ  ɨɬ 
ХР   ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɂɡ ɩɪɢɜɟ-
ɞɟɧɧɵɯ ɧɚ ɪɢɫ. 2 ɡɚɜɢɫɢɦɨɫɬɟɣ ɫɥɟɞɭɟɬ, ɱɬɨ 
ɫɨɨɬɧɨɲɟɧɢɟ ЦКб/ɫɬ  ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɜ 
ɩɪɢɧɹɬɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ (ɨɬ 25 ɞɨ    
80 ºɋ). ɉɪɢ ɷɬɨɦ ɱɟɦ ɜɵɲɟ ɫɤɨɪɨɫɬɶ, ɬɟɦ 
ɛɨɥɶɲɟ ЦКб/ɭɫɬ ɢ ɱɟɦ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɚ, ɬɟɦ 
ɛɨɥɶɲɟ ɫɤɨɪɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ ɪɚɜɧɨɝɨ ɡɧɚɱɟ-
ɧɢɹ ЦКб/ɫɬ.  ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɫ ɩɨɜɵ-
ɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɧɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ 
ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɭɸɳɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɛɢɬɭ-
ɦɨɜ ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ. Ⱦɥɹ ɜɨɜɥɟɱɟ-
ɧɢɟ ɢɯ ɜ ɩɪɨɰɟɫɫ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɞɜɢɝɭ 
ɧɟɨɛɯɨɞɢɦɵ ɫɤɨɪɨɫɬɢ ɛɨɥɶɲɢɟ, ɱɟɦ ɫɤɨɪɨɫɬɶ 
ɢɯ ɪɟɥɚɤɫɚɰɢɢ. 

 

 
 
 

Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ  ɭɪɨɜɧɹ ɩɪɟɞɟɥɚ ɫɞɜɢɝɨ-
ɜɨɣ ɩɪɨɱɧɨɫɬɢ ɛɢɬɭɦɚ ɝɟɥɶ–ɡɨɥɶ ɨɬ ɫɤɨ-
ɪɨɫɬɢ ɫɞɜɢɝɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ: 1 – 25 ɋ;  
2 – 40 ɋ; 3 – 60 ɋ; 4 – 80 ɋ 

 
Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɞɥɹ ɛɢɬɭɦɨɜ ɫ ɛɨɥɶɲɢɦ ɫɨ-
ɞɟɪɠɚɧɢɟɦ  ɚɫɮɚɥɶɬɟɧɨɜ (ɝɟɥɶ) ɬɚɤɠɟ ɦɨɠɟɬ 
ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ ɫɤɨɪɨɫɬɶ ɫɞɜɢɝɚ, ɩɪɢ ɤɨɬɨ-
ɪɨɣ ɩɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɧɟ ɨɛɧɚɪɭ-
ɠɢɜɚɟɬɫɹ: ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 ɋ ɨɧɚ ɦɟɧɶɲɟ   
610-4ɫ-1, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 80 ɋ – ɦɟɧɶɲɟ 
30 ɫ-1. ȼ ɫɥɭɱɚɟ ɛɢɬɭɦɨɜ ɬɢɩɚ ɡɨɥɶ ɦɨɠɧɨ 
ɨɠɢɞɚɬɶ ɩɨɹɜɥɟɧɢɹ ɩɪɟɞɟɥɚ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱ-
ɧɨɫɬɢ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɜɵ-
ɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɫɞɜɢɝɚ. 
 
Ⱥɧɚɥɨɝɢɱɧɨɟ ɪɟɨɥɨɝɢɱɟɫɤɨɟ ɩɨɜɟɞɟɧɢɟ ɨɛɧɚ-
ɪɭɠɟɧɨ ɭ ɨɪɝɚɧɨɩɨɥɢɦɟɪɧɵɯ ɜɹɠɭɳɢɯ, ɩɪɟɞ-
ɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɫɦɟɫɶ ɬɚɥɥɨɜɨɝɨ ɩɟɤɚ ɫ 
ɚɬɚɤɬɢɱɟɫɤɢɦ ɩɨɥɢɦɟɪɩɪɨɩɢɥɟɧɨɦ. Ɍɚɥɥɨ-
ɜɵɣ ɩɟɤ – ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ ɩɨɥɭɱɟɧɢɹ ɰɟɥ-
ɥɸɥɨɡɵ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɹɡɤɭɸ ɠɢɞ-
ɤɨɫɬɶ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ ɞɨ 36 ɋ, 
ɜɨ ɦɧɨɝɨɦ ɚɧɚɥɨɝɢɱɧɭɸ ɢɫɯɨɞɧɨɦɭ ɫɵɪɶɸ 
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ɞɥɹ ɩɨɥɭɱɟɧɢɹ   ɛɢɬɭɦɨɜ (ɝɭɞɪɨɧɚɦ) ɢ ɦɚɥɶ-
ɬɟɧɨɜɨɣ ɮɪɚɤɰɢɢ ɛɢɬɭɦɨɜ. Ɉɧ ɛɥɢɡɨɤ ɩɨ ɬɟɯ-
ɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɤ  ɦɚɥɨɜɹɡɤɢɦ ɛɢɬɭɦɚɦ 
(ɬɚɛɥ. 1). Ɉɫɨɛɟɧɧɨɫɬɶɸ ɟɝɨ ɫɨɫɬɚɜɚ ɹɜɥɹɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɧɚɫɵɳɟɧ-
ɧɵɯ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ⱥɬɚɤɬɢɱɟɫɤɢɣ 
ɩɨɥɢɩɪɨɩɢɥɟɧ – ɷɬɨ ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ ɢɡɨ-
ɬɚɤɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɟɪɚ – ɬɢɩɢɱɧɵɣ ɬɟɪɦɨ-
ɩɥɚɫɬ. Ɍɚɥɥɨɜɵɣ ɩɟɤ ɢ ɚɬɚɤɬɢɱɟɫɤɢɣ ɩɪɨɩɢɥɟɧ 
ɯɨɪɨɲɨ ɫɨɜɦɟɳɚɸɬɫɹ, ɛɥɚɝɨɞɚɪɹ ɛɥɢɡɤɢɦ 
ɡɧɚɱɟɧɢɹɦ ɩɚɪɚɦɟɬɪɨɜ ɢɯ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 
 
ȼɜɟɞɟɧɢɟ ɜ ɬɚɥɥɨɜɵɣ ɩɟɤ ɚɬɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨ-
ɩɢɥɟɧɚ ɩɨɧɢɠɚɟɬ ɫɤɨɪɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ ɭɪɨɜ-
ɧɹ ɭɜɟɥɢɱɟɧɢɹ ЦКб, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɬ,  ɪɚɜ-
ɧɨɝɨ 1,5 ɢ 2,0, – ɜ 2,8 ɪɚɡɚ. ȼɜɟɞɟɧɢɟ  ɜ ɩɟɤ  
25 % ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɧɚɩɨɥɧɢɬɟɥɹ ɭɦɟɧɶ-
ɲɚɟɬ ɷɬɢ ɫɤɨɪɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 25 ɢ 29 
ɪɚɡ, ɚ 50 % – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 140 ɢ 175. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɩɨɥɧɢɬɟɥɶ ɚɤɬɢɜɧɟɟ ɫɬɪɭɤ-
ɬɭɪɢɪɭɟɬ ɬɚɥɥɨɜɵɣ ɩɟɤ, ɱɟɦ ɩɨɥɢɦɟɪ, ɢ ɜ 
ɛɨɥɶɲɟɣ ɦɟɪɟ, ɱɟɦ ɩɨɥɢɦɟɪ, ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɫɞɜɢɝɭ. ɉɪɢ ɜɜɟɞɟ-
ɧɢɢ 1 % ɩɨɥɢɦɟɪɚ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɨ-
ɫɬɢɠɟɧɢɹ ɫɢɫɬɟɦɨɣ ЦКб/ɫɬ = 1,5 ɫɨɫɬɚɜɥɹɟɬ 
0,31 ɪɚɡɚ, ɚ  1 % ɧɚɩɨɥɧɢɬɟɥɹ (25 %) – 5,6 
ɪɚɡɚ ɢ 1 % ɧɚɩɨɥɧɢɬɟɥɹ (50 %) – 3,5 ɪɚɡɚ. 

ȼɜɟɞɟɧɢɟ ɠɟ ɜ ɧɚɩɨɥɧɟɧɧɭɸ  ɫɢɫɬɟɦɭ ɩɨɥɢ-
ɦɟɪɚ (9 %) ɩɨɧɢɠɚɟɬ ɫɤɨɪɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ 
ЦКб/ɫɬ, ɪɚɜɧɨɝɨ 1,5, ɜ 1,75 ɪɚɡɚ, ɚ ɪɚɜɧɨɝɨ 2,0 
– ɜ 1,36 ɪɚɡɚ. Ⱦɥɹ ɫɢɫɬɟɦɵ, ɧɚɩɨɥɧɟɧɧɨɣ  
50 % ɩɨɪɨɲɤɚ, ɜɜɟɞɟɧɢɟ 9 % ɩɨɥɢɦɟɪɚ  ɩɨ-
ɧɢɠɚɟɬ ɫɤɨɪɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ ɭɪɨɜɧɹ ЦКб/ɫɬ, 
ɪɚɜɧɨɝɨ ɜ 1,6 ɪɚɡɚ, ɚ ɭɪɨɜɧɹ 2,0 – ɜ 1,45 ɪɚɡɚ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɩɨɥɧɟɧɧɚɹ ɫɢɫɬɟɦɚ ɦɟɧɟɟ 
ɩɨɞɜɟɪɠɟɧɚ ɜɥɢɹɧɢɸ ɩɨɥɢɦɟɪɚ, ɱɟɦ ɫɢɫɬɟɦɚ 
ɛɟɡ ɧɚɩɨɥɧɢɬɟɥɹ  (ɫɨɛɫɬɜɟɧɧɨ ɬɚɥɥɨɜɵɣ ɩɟɤ). 
ɗɬɨ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɫɨ-
ɝɥɚɫɧɨ ɤɨɬɨɪɵɦ ɩɨɜɵɲɟɧɢɟ ɜɹɡɤɨɫɬɢ ɫɪɟɞɵ 
(ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ ɜɹɡɤɨɝɨ ɛɢɬɭɦɚ) ɭɯɭɞ-
ɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɨɥɢɦɟɪɚ ɢɡ-
ɡɚ ɭɯɭɞɲɟɧɢɹ ɭɫɥɨɜɢɣ ɟɝɨ ɧɚɛɭɯɚɧɢɹ ɢ ɪɚɫ-
ɬɜɨɪɟɧɢɹ, ɬ.ɟ. ɭɯɭɞɲɟɧɢɹ ɭɫɥɨɜɢɣ ɫɨɡɞɚɧɢɹ ɜ 
ɧɟɣ ɩɨɥɢɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ Д13Ж. 
 
ɋɤɨɪɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ 
ɫɢɫɬɟɦɵ ɧɟ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɢɜ-
ɲɟɝɨɫɹ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ (ЦКб/ɫɬ=1), ɩɪɢɜɟ-
ɞɟɧɵ ɜ ɬɚɛɥ. 2, ɚ ɞɚɧɧɵɟ ɨ ɯɚɪɚɤɬɟɪɟ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɬɚɥɥɨɜɨɝɨ ɩɟɤɚ, ɫ ɞɨɛɚɜɤɨɣ ɩɨɥɢ-
ɦɟɪɚ ɢ ɧɚɩɨɥɧɢɬɟɥɟɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ, ɩɪɢ-
ɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2. ɢ ɧɚ ɪɢɫ. 3. 

 
Ɍɚɛɥɢɰɚ 2 ȼɥɢɹɧɢɟ ɫɨɞɟɪɠɚɧɢɹ  ɩɨɥɢɦɟɪɚ ɢ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɧɚɩɨɥɧɢɬɟɥɹ ɜ ɬɚɥɥɨɜɨɦ ɩɟɤɟ ɧɚ ɫɤɨɪɨɫɬɶ 

ɞɨɫɬɢɠɟɧɢɹ ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ ɫɨɨɬɧɨɲɟɧɢɹ ЦКб/ɫɬ 
 

Ɂɧɚɱɟɧɢɟ ЦКб/ɫɬ ɋɤɨɪɨɫɬɶ (ɫ-1) ɞɥɹ ɫɨɫɬɚɜɨɜ 
Ɍɉ Ɍɉ9Ⱥɉ Ɍɉ25ɇ Ɍɉ25ɇ 9Ⱥɉ Ɍɉ 50ɇ Ɍɇ50ɇ 9Ⱥɉ 

1,0 4,45 0,56 0,13 0,032 0,022 0,006 
1,5 14 5,6 0,56 0,32 0,10 0,06 
2,0 56 20 1,85 1,4 0,32 0,22 

 

 
Ɋɢɫ. 3. ȼɥɢɹɧɢɟ ɫɤɨɪɨɫɬɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚ 

ɭɪɨɜɟɧɶ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɩɟɤɚ ɢ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ: Ɍɉɍ (1); 
Ɍɉɍ 9Ⱥɉ (2); Ɍɉɍ 25ɉ (3); Ɍɉɍ 25ɉ 
9Ⱥɉ (4); Ɍɉɍ 50ɉ (5); Ɍɉɍ 50ɉ 9Ⱥɉ (6) 

ɂɡ ɷɬɢɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɜɫɟɯ ɫɢɫɬɟɦ 
ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ЦКб/ɫɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨ-
ɪɨɫɬɢ, ɩɪɢɱɟɦ ɫɬɟɩɟɧɶ ɩɪɢɪɨɫɬɚ ЦКб/ɫɬ  ɫɨ 
ɫɤɨɪɨɫɬɶɸ ɞɥɹ ɪɚɡɧɵɯ ɫɢɫɬɟɦ ɞɨɫɬɚɬɨɱɧɨ 
ɛɥɢɡɤɚ. ɗɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɞɨɛɧɚ ɨɛɳɟɢɡ-
ɜɟɫɬɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɩɪɨɱɧɨɫɬɢ (ɤɨɝɟɡɢɢ) ɢ 
ɦɨɞɭɥɟɣ ɭɩɪɭɝɨɫɬɢ (ɜ ɨɛɥɚɫɬɢ  ɢɯ ɜɹɡɤɨɭɩɪɭ-
ɝɨɝɨ ɩɨɜɟɞɟɧɢɹ) ɛɢɬɭɦɨɜ ɨɬ ɫɤɨɪɨɫɬɢ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɹ. ɋɨɝɥɚɫɧɨ ɷɬɢɦ ɞɚɧɧɵɦ ɧɚɢɦɟɧɟɟ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ (ɬɚɥɥɨɜɵɣ ɩɟɤ) 
ɨɫɬɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɣ (ЦКб/ɫɬ=1) ɩɪɢ ɫɤɨɪɨɫɬɢ 
ɦɟɧɟɟ 4,45 ɫ-1. ȼɜɟɞɟɧɢɟ 9 % ɩɨɥɢɦɟɪɚ ɩɨɧɢ-
ɠɚɟɬ ɟɟ ɜ 8 ɪɚɡ. ɋɢɫɬɟɦɚ Ɍɉ25ɇ ɩɨɫɥɟ ɜɜɟɞɟ-
ɧɢɹ ɩɨɥɢɦɟɪɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɧɢɠɟɧɢɟɦ 
ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɚ ɡɚ ɩɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱ-
ɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ɍɉ25ɇ, ɜ 4 ɪɚɡɚ, ɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɬɚɥɥɨɜɵɦ ɩɟɤɨɦ – ɜ 
140 ɪɚɡ. ɋɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ЦКб/ɫɬ ɡɚ ɩɪɟɞɟɥɵ 
1,0 ɬɚɥɥɨɜɨɝɨ ɩɟɤɚ ɫ 50 % ɧɚɩɨɥɧɢɬɟɥɹ ɭ 9 % 
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ɩɨɥɢɦɟɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 3,7 ɪɚɡɚ, ɚ ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɬɚɥɥɨɜɵɦ ɩɟɤɨɦ ɨɧɚ ɩɨ-
ɜɵɲɚɟɬɫɹ ɜ 740 ɪɚɡ. 

 
ȼɵɜɨɞɵ 

 
Ȼɢɬɭɦɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭ-
ɪɵ, ɩɪɢ ɫɞɜɢɝɨɜɨɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɹɜ-
ɥɹɸɬ ɨɫɨɛɟɧɧɨɫɬɢ, ɩɪɢɫɭɳɢɟ ɪɚɡɛɚɜɥɟɧɧɵɦ 
ɪɚɫɬɜɨɪɚɦ ɩɨɥɢɦɟɪɨɜ ɢɥɢ ɞɢɫɩɟɪɫɧɵɦ ɫɢ-
ɫɬɟɦɚɦ, ɱɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɩɥɚɜɧɨɦ ɜɵɯɨɞɟ 
ɧɚ ɪɟɠɢɦ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɟɱɟɧɢɹ ɢɥɢ  
ɩɟɪɟɯɨɞɟ ɤ ɧɟɦɭ ɱɟɪɟɡ ɩɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ 
ɩɪɨɱɧɨɫɬɢ. 
 
Ɉɬɧɨɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɞɜɢɝɚ 
ɤ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɟɱɟɧɢɹ  
ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɪɟɨɥɨɝɢɱɟɫɤɢɦ ɤɪɢɬɟɪɢɟɦ 
ɨɰɟɧɤɢ ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɵ ɢ ɫɨɫɬɨɹɧɢɹ ɞɨ-
ɪɨɠɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɹɠɭɳɢɯ ɪɚɡɧɨɝɨ ɩɪɨ-
ɢɫɯɨɠɞɟɧɢɹ. 
 
ɉɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɧɚɢɛɨɥɟɟ ɨɬ-
ɱɟɬɥɢɜɨ ɩɪɨɹɜɥɹɟɬɫɹ ɞɥɹ ɞɢɫɩɟɪɫɧɨɩɨɞɨɛɧɵɯ 
ɛɢɬɭɦɧɵɯ ɫɢɫɬɟɦ ɢɥɢ ɜɹɠɭɳɢɯ,  ɧɚɩɨɥɧɟɧ-
ɧɵɯ ɞɢɫɩɟɪɫɧɵɦ ɩɨɪɨɲɤɨɦ. ȼɟɥɢɱɢɧɚ ɩɪɟ-
ɞɟɥɚ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɨɹɜɥɹɟɬɫɹ ɬɟɦ 
ɛɨɥɶɲɟ, ɱɟɦ ɜɵɲɟ ɫɤɨɪɨɫɬɶ ɞɟɮɨɪɦɢɪɨɜɚ-
ɧɢɹ, ɢ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɚ ɢɫɩɵɬɚɧɢɹ. ɍɜɟɥɢ-
ɱɟɧɢɟ ɜ ɛɢɬɭɦɟ ɫɨɞɟɪɠɚɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ (ɛɢ-
ɬɭɦɵ ɬɢɩɚ ɝɟɥɶ), ɜɜɟɞɟɧɢɟ ɜ ɨɪɝɚɧɢɱɟɫɤɨɟ 
ɜɹɠɭɳɟɟ ɩɨɥɢɦɟɪɚ ɢɥɢ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ 
ɧɚɩɨɥɧɢɬɟɥɹ  ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ ɫɧɢɠɟɧɢɸ 
ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɚ ɧɚ ɩɪɟɞɟɥ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱ-
ɧɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɸ ɜɟɥɢɱɢɧɵ. ɉɪɢ ɷɬɨɦ 
ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɧɚɩɨɥɧɢ-
ɬɟɥɹ  ɧɚ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ,  
ɱɟɦ ɩɨɥɢɦɟɪɧɨɝɨ ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ ɦɨɞɢ-
ɮɢɤɚɬɨɪɚ. 
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