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RESULTS OF IMPROVEMENT  

OF THE REDUCER CRANE MECHANISMS 
 

В.V. RОmТгovТМС 
 

AЛЬЭЫКМЭ. In ЭСТs КrЭТМlО ЭСО rОНЮМОr НОsТРn аТЭС 
vКrТКЛlО ЭrКnsПОr nЮmЛОr Тs oППОrОН КnН provОН. TСО 
rОНЮМОr Кlloаs Эo mКФО НТspОrsКl КnН ЭСО movОmОnЭ 
oП ЭСО МrКnО (МКrЭ) аТЭС ЭСrОО spООНs аТЭС smooЭС РОКr 
sСТПЭТnР. CoЮplТnРs КrО ЛЮТlЭ Тn МoРаСООls. DОsТРn 
МompКМЭ, sТmplО КnН rОlТКЛlО. DОМrОКsО Тn НвnКmТМ 
loКНТnРs, roМФТnР oП ПrОТРСЭ Тs provТНОН. As К proЭoЭвpО 
МoЮplТnРs КММОpЭОН аКв МlЮЭМС МвlТnНrТМКl rollОr. TСО 
proposОН МlЮЭМС РОКrЛoб МomprТsО ЭКpОrОН rollОrs. 
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Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɨɪɨɠɧɨ-
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. ȼɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɪɨɰɟɫɫ 
ɪɚɡɪɭɲɟɧɢɹ ɝɪɭɧɬɚ (ɩɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ) ɝɢɞɪɨɭɞɚɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɉɪɟɞɥɨɠɟɧɚ 
ɩɟɪɫɩɟɤɬɢɜɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɝɢɞɪɨɦɨɥɨɬɚ), ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ, ɚ ɬɚɤɠɟ ɩɪɢɜɟɞɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɝɢɞɪɨɭɞɚɪɧɢɤ, ɝɪɭɧɬ, ɛɚɡɨɜɚɹ ɦɚɲɢɧɚ, ɪɚɡɪɭɲɟɧɢɟ, ɞɪɨɛɥɟɧɢɟ, 
ɢɦɩɭɥɶɫɧɚɹ ɧɚɝɪɭɡɤɚ. 
 

ȼɜɟɞɟɧɢɟ 
Ƚɢɞɪɨɭɞɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 
ɷɮɮɟɤɬɢɜɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɪɚɡɪɭɲɟɧɢɹ, ɞɪɨɛɥɟɧɢɹ, ɨɬ ɦɹɝɤɢɯ ɞɨ ɫɚɦɵɯ 
ɤɪɟɩɤɢɯ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɢɥɢ ɦɚɬɟɪɢɚɥɨɜ 
(ɧɟɝɚɛɚɪɢɬɨɜ), ɬɚɤ ɤɚɤ ɢɦɟɟɬ ɛɟɫɫɩɨɪɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ 
ɪɚɡɪɭɲɟɧɢɹ.  

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɭɲɟɧɢɟ, ɞɪɨɛɥɟɧɢɟ, 

ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɫɧɢɠɚɸɬɫɹ ɜ ɫɪɟɞɧɟɦ ɧɚ 30 % Д1]. 
ɉɨɜɵɲɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɦɚɲɢɧ, 
ɡɚ ɫɱɟɬ ɩɪɢɥɨɠɟɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 
ɪɚɛɨɱɢɣ ɨɪɝɚɧ. 

Ɉɫɧɨɜɧɵɦ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɝɢɞɪɨɭɞɚɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɬɟɯɧɢɤɟ ɝɢɞɪɨɩɪɢɜɨɞɚ, 
ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɪɢɜɨɞɨɜ: 
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ɜɵɫɨɤɭɸ ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɤɨɦɩɚɤɬɧɨɫɬɶ, 
ɧɟɛɨɥɶɲɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɢ 
ɥɟɝɤɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɤɨɦɩɨɧɨɜɤɢ, 
ɛɨɥɶɲɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ Д2]. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢя ɝɢɞɪɨɭɞɚɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 
ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

Ƚɢɞɪɨɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɬɧɨɫɹɬɫɹ ɤ 
ɝɢɞɪɨɢɦɩɭɥɶɫɧɵɦ ɫɪɟɞɫɬɜɚɦ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɨɬɧɨɫɹɬɫɹ ɤ ɦɚɲɢɧɚɦ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ 
ɭɪɨɜɧɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɞɨɛɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨ, ɬɚɤ ɤɚɤ ɜɟɞɟɬɫɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɚɪɤɬɢɱɟɫɤɨɣ (ɫɟɜɟɪɧɨɣ) ɡɨɧɟ 
ɧɚɲɟɣ ɫɬɪɚɧɵ. Ɇɟɪɡɥɵɟ ɢ ɩɪɨɱɧɵɟ ɝɪɭɧɬɵ ɧɚ 
ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɦɟɸɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɨɡɞɚɧɢɢ, ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɨɪɨɠɧɨ- 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. 

Ɍɚɤɠɟ ɧɟɛɨɥɶɲɢɟ ɮɢɪɦɵ, ɢɦɟɸɳɢɟ 
ɧɟɛɨɥɶɲɨɣ ɩɚɪɤ ɦɚɲɢɧ ɡɚɢɧɬɟɪɟɫɨɜɚɧɵ ɜ 
ɪɚɫɲɢɪɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɦɟɸɳɟɝɨɫɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚ ɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ƚɢɞɪɨɭɞɚɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɜ ɤɚɱɟɫɬɜɟ 
ɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɞɨɪɨɠɧɨ-
ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ ɩɨ ɪɚɡɪɭɲɟɧɢɸ ɢɥɢ 
ɞɪɨɛɥɟɧɢɸ ɛɟɡ ɩɪɢɫɭɬɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɜɛɥɢɡɢ, 
ɱɬɨ ɭɥɭɱɲɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ Д1]. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɚɜɢɥɶɧɵɣ 
ɜɵɛɨɪ ɬɢɩɚ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɩɚɪɚɦɟɬɪɨɜ ɟɝɨ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ 
ɨɫɧɨɜɧɵɯ ɜɨɩɪɨɫɨɜ. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɝɢɞɪɨɭɞɚɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɸɬɫɹ ɷɧɟɪɝɢɹ ɢ ɱɚɫɬɨɬɚ 
ɭɞɚɪɨɜ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɢɥɢ 
ɩɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ⱦɥɹ ɪɚɡɪɭɲɟɧɢɹ ɩɪɨɱɧɵɯ ɢ 
ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɫ ɜɵɫɨɤɢɦ ɩɪɟɞɟɥɨɦ 
ɪɚɡɪɭɲɟɧɢɹ ɝɢɞɪɨɭɞɚɪɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ 
ɩɨɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɭɞɚɪɨɜ. Ɍɚɤɠɟ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɹɜɥɹɟɬɫɹ 
ɛɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɟɝɨ ɩɚɪɚɦɟɬɪɚɦɢ 
(ɧɨɦɢɧɚɥɶɧɵɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ, 
ɪɚɫɯɨɞɨɦ). ɉɪɢ ɷɬɨɦ ɝɢɞɪɨɭɞɚɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɛɚɡɨɜɚɹ ɦɚɲɢɧɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɭɜɹɡɚɧɵ. 

Ƚɢɞɪɨɭɞɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɩɨɞɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ 
ɛɚɡɨɜɨɣ ɦɚɲɢɧɨɣ (ɷɤɫɤɚɜɚɬɨɪɨɦ ɢɥɢ 
ɛɭɥɶɞɨɡɟɪɨɦ). Ʉɨɦɩɥɟɤɬɧɨɫɬɶ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɡɚɜɢɫɹɬ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɝɢɞɪɨɭɞɚɪɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɝɨ ɩɨɞɫɢɫɬɟɦ 
ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɬɚɤɢɟ 
ɩɚɪɚɦɟɬɪɵ:  

- ɫɨ ɫɬɨɪɨɧɵ ɝɪɭɧɬɚ: ɪɚɡɦɟɪɵ 
ɧɟɝɚɛɚɪɢɬɧɵɯ ɤɭɫɤɨɜ ɪɚɡɪɭɲɚɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɩɪɨɱɧɨɫɬɶ ɪɚɡɪɭɲɚɟɦɨɝɨ ɝɪɭɧɬɚ. 

- Мɨ ɫɬɨɪɨɧɵ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ: ɩɚɪɚɦɟɬɪɵ 
ɝɢɞɪɨɩɪɢɜɨɞɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ, 
ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɩɪɟɞɟɥɶɧɵɣ ɜɟɫ 
ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ; 

-Мɨ ɫɬɨɪɨɧɵ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ, ɷɧɟɪɝɢɹ ɭɞɚɪɚ, ɷɮɮɟɤɬɢɜɧɚɹ 
ɭɞɚɪɧɚɹ ɦɨɳɧɨɫɬɶ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɱɟɦ ɜɵɲɟ ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ, 
ɬɟɦ ɧɢɠɟ ɷɧɟɪɝɢɹ ɭɞɚɪɚ Д1]. Чɚɫɬɨɬɚ ɭɞɚɪɨɜ 
ɡɚɜɢɫɢɬ ɬɚɤɠɟ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɦɚɫɫɵ 
ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ, ɞɢɚɦɟɬɪɚ ɩɨɪɲɧɹ 
ɚɤɤɭɦɭɥɹɬɨɪɚ, ɞɢɚɦɟɬɪɚ ɯɜɨɫɬɨɜɢɤɚ. ɇɚ 
ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ ɪɚɡɪɭɲɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɪɭɲɚɟɦɵɣ ɝɪɭɧɬ ɩɪɟɞɫɬɚɜɥɟɧ ɬɚɤɢɦ 
ɩɚɪɚɦɟɬɪɨɦ ɤɚɤ Ɍ – ɩɨɝɨɧɧɚɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ. 

 

Ɋɢɫ. 1. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɩɬɢɦɚɥɶɧɵɯ  
ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɞɚɪɧɢɤɚ (ɦɚɫɫɚ) ɨɬ ɫɜɨɣɫɬɜ 
ɪɚɡɪɭɲɚɟɦɨɝɨ ɝɪɭɧɬɨɜ (ɩɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ),  

ɝɞɟ m-ɦɚɫɫɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ,  
V – Мɤɨɪɨɫɬɶ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ 

 

ȼ ɝɢɞɪɨɭɞɚɪɧɢɤɟ, ɪɚɡɪɭɲɚɸɳɟɦ ɢɥɢ 
ɞɪɨɛɹɳɟɦ ɦɟɪɡɥɵɣ ɝɪɭɧɬ ɢɥɢ ɩɪɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ, ɫɜɨɣɫɬɜɚ 
ɤɨɬɨɪɨɣ ɬɚɤɠɟ ɛɭɞɭɬ ɡɚɜɢɫɟɬɶ ɨɬ ɭɫɥɨɜɢɣ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɪɟɝɭɥɢɪɭɟɦɨɣ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ. 
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ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɝɢɞɪɨɭɞɚɪɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɭɞɚɪɧɵɟ ɢɦɩɭɥɶɫɵ ɱɟɪɟɞɭɸɬɫɹ ɫ 
ɜɵɬɚɥɤɢɜɚɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ (ɛɨɣɤɚ). 
ȼɡɜɨɞ ɡɚɤɚɧɱɢɜɚɳɢɣɫɹ ɮɚɡɨɣ ɬɨɪɦɨɠɟɧɢɹ, 
ɪɚɛɨɱɢɣ ɯɨɞ, ɡɚɤɚɧɱɢɜɚɸɳɢɣɫɹ ɭɞɚɪɨɦ ɩɨ 
ɝɪɭɧɬɭ Д3]. 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɹɜɥɹɟɬɫɹ ɩɪɢɜɨɞɨɦ ɞɥɹ 
ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ 
ɪɚɫɯɨɞɚ, ɤɨɬɨɪɵɣ ɪɟɝɭɥɢɪɭɟɬɫɹ ɧɚɫɨɫɨɦ 
ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ, ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɷɧɟɪɝɢɹ 
ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ 
ɪɚɡɪɭɲɟɧɢɟ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɥɢɛɨ ɩɪɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. ɇɟɩɪɟɪɵɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ 
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɭɞɚɪɧɵɦɢ ɢɦɩɭɥɶɫɚɦɢ, 

ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɝɢɞɪɨɭɞɚɪɧɨɦ 
ɭɫɬɪɨɣɫɬɜɟ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɩɪɢɜɨɞɚ 
ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ ɜɥɢɹɸɬ ɧɚ ɩɪɨɰɟɫɫ 
ɪɚɡɪɭɲɟɧɢɹ, ɩɪɢ ɩɨɦɨɳɢ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ 
ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ, ɩɨɞɚɱɭ, ɪɚɫɯɨɞ, ɱɚɫɬɨɬɭ 
ɭɞɚɪɨɜ ɝɢɞɪɨɭɞɚɪɧɢɤɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɷɧɟɪɝɢɸ ɭɞɚɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ 
ɪɚɡɪɭɲɚɟɦɨɝɨ ɝɪɭɧɬɚ ɢɥɢ ɦɚɬɟɪɢɚɥɚ. 

Ƚɢɞɪɨɚɩɩɚɪɚɬ ɪɟɝɭɥɢɪɭɟɬ ɩɟɪɟɩɚɞ 
ɞɚɜɥɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ ɜ 
ɝɢɞɪɨɭɞɚɪɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɪɟɝɭɥɢɪɭɟɦɵɣ 
ɧɚɫɨɫ ɫ ɞɨɡɢɪɨɜɚɧɧɵɦ ɪɚɫɯɨɞɨɦ ɬɚɤɠɟ ɦɨɠɟɬ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɱɚɫɬɨɬɭ ɭɞɚɪɨɜ, ɱɬɨ ɜɟɞɟɬ ɤ 
ɢɡɦɟɧɟɧɢɸ ɟɞɢɧɢɱɧɨɣ ɷɧɟɪɝɢɢ ɭɞɚɪɚ. 

 
 

 
Ɋɢɫ. 2. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɞɚɪɧɢɤɚ  

(ɷɧɟɪɝɢɢ, ɪɚɡɜɢɜɚɟɦɨɣ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɨɦ) ɨɬ ɫɜɨɣɫɬɜ ɪɚɡɪɭɲɚɟɦɨɝɨ ɝɪɭɧɬɨɜ  
(ɩɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ) ɝɞɟ b – ɲɢɪɢɧɚ ɭɞɚɪɧɢɤɚ, Ɍ- ɩɨɝɨɧɧɚɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ 

 
ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɨɬ 
ɩɪɨɱɧɨɫɬɢ ɪɚɡɪɭɲɚɟɦɨɝɨ ɝɪɭɧɬɚ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɟɫɤɨɥɶɤɢɯ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ Д4,5,6]. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɫɤɨɥɶɤɢɯ 

ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɪɨɫɫɟɥɶɧɵɟ ɞɟɥɢɬɟɥɢ 
ɩɨɬɨɤɚ, ɞɥɹ ɞɟɥɟɧɢɹ ɟɝɨ ɧɚ ɞɜɟ ɢɥɢ ɛɨɥɟɟ 
ɱɚɫɬɢ ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɟɝɨ 
ɞɜɢɠɟɧɢɹ ɝɢɞɨɭɞɚɪɧɢɤɨɜ (ɪɢɫ.3). 
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Ɋɢɫ. 3. Ƚɢɞɪɨɭɞɚɪɧɢɤ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ 

 
ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɟɫɤɨɥɶɤɢɯ 

ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɞɤɨɫɬɶ ɩɨɞɚɟɬɫɹ 
ɨɬ ɨɞɧɨɝɨ ɧɚɫɨɫɚ (ɪɢɫ.4). ȼɫɥɟɞɫɬɜɢɟ ɫɜɨɣɫɬɜ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɜɵɯɨɞɧɵɟ ɡɜɟɧɶɹ 
ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɦɢ ɹɜɥɹɸɬɫɹ 
ɛɨɣɤɢ ɛɭɞɭɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɧɟɫɢɧɯɪɨɧɧɨ. 

Ȼɨɟɤ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟɟ ɞɚɜɥɟɧɢɟ, ɩɟɪɟɦɟɳɚɟɬɫɹ 

ɛɵɫɬɪɟɟ, ɱɟɦ ɛɨɟɤ, ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ 
ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɟɟ ɞɚɜɥɟɧɢɟ Д7].  

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɷɬɢɯ ɧɟɞɨɫɬɚɬɤɨɜ 
ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɪɨɫɫɟɥɶɧɵɟ ɢ ɨɛɴɟɦɧɵɟ ɫɩɨɫɨɛɵ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ 
ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ Д7]. 

 

 
Ɋɢɫ. 4. ɋɯɟɦɚ ɩɪɢɦɟɧɟɧɢɹ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ  

ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɫ ɞɪɨɫɫɟɥɶɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɟɣ 
 

Ʉɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɫ ɞɜɭɦɹ 
(ɧɟɫɤɨɥɶɤɢɦɢ) ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦ ɪɚɡɪɭɲɟɧɢɹ, ɡɚ ɫɱɟɬ 
ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɳɚɞɢ ɤɨɧɬɚɤɬɚ ɪɚɛɨɱɟɝɨ 
ɨɪɝɚɧɚ ɫ ɝɪɭɧɬɨɦ, ɭɜɟɥɢɱɟɧɢɹ ɡɨɧɵ 
ɪɚɡɪɭɲɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɫɪɨɤɢ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɞɨɫɬɢɱɶ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɞɚɪɚ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɢ ɷɬɨɦ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɩɨɞɨɛɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ 
ɧɚɩɨɪɧɚɹ ɝɢɞɪɨɥɢɧɢɹ ɪɚɛɨɬɚɟɬ ɩɪɢ 
ɩɨɜɵɲɟɧɧɨɦ ɞɚɜɥɟɧɢɢ, ɩɪɢ ɪɚɛɨɬɟ 
ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɧɚ ɦɟɪɡɥɵɯ (ɩɪɨɱɧɵɯ) ɝɪɭɧɬɚɯ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ 
ɝɚɲɟɧɢɹ ɜɨɥɧɵ ɝɢɞɪɨɭɞɚɪɚ, ɜɨɡɦɨɠɧɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɨɪɩɭɫɟ ɝɢɞɪɨɭɞɚɪɧɢɤɚ. 



ɌɊȺɇɋɉɈɊɌɇɈȿ, ȽɈɊɇɈȿ ɂ ɋɌɊɈɂɌȿɅɖɇɈȿ ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ 
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ɍɱɢɬɵɜɚɹ ɨɩɵɬ ɪɚɛɨɬ ɩɨ ɝɢɞɪɨɭɞɚɪɧɨɦɭ 
ɛɭɪɟɧɢɸ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɛɨɬɟ ɝɢɞɪɨɭɞɚɪɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɤɚɱɟɫɬɜɟ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɦɚɲɢɧɵ: 

- ɨɫɟɜɚɹ ɧɚɝɪɭɡɤɚ, ɤɨɬɨɪɚɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɹɝɨɜɵɦ ɭɫɢɥɢɟɦ ɛɚɡɨɜɨɣ 
ɦɚɲɢɧɵ ɩɪɢ ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɦ ɪɚɡɪɭɲɟɧɢɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɵɯ ɢ ɫɪɟɞɧɟɣ ɬɜёɪɞɨɫɬɢ 
ɝɪɭɧɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɪɹɞɭ ɫ ɭɞɚɪɧɵɦɢ 
ɢɦɩɭɥɶɫɚɦɢ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜ 
ɝɪɭɧɬ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɨɫɬɶ 
ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɜ ɩɟɪɢɨɞɵ 
ɦɟɠɞɭ ɭɞɚɪɚɦɢ, 

-ɜ ɛɨɥɟɟ ɬɜёɪɞɵɯ ɩɨɪɨɞɚɯ (ɝɪɭɧɬɚɯ, 
ɦɚɬɟɪɢɚɥɚɯ), ɪɚɡɪɭɲɟɧɢɟ ɤɨɬɨɪɵɯ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɭɞɚɪɧɵɦ 
ɫɤɨɥɨɦ, ɨɫɟɜɚɹ ɧɚɝɪɭɡɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɨɯɪɚɧɟɧɢɸ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɭɲɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫ 
ɩɨɪɨɞɨɣ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɭɥɭɱɲɚɸɬɫɹ 
ɭɫɥɨɜɢɹ ɩɟɪɟɞɚɱɢ ɭɞɚɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɶɧɚɹ ɪɚɛɨɬɚ 
ɝɢɞɪɨɭɞɚɪɧɢɤɚ, 

- ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɵɯ ɢ 
ɦɚɥɨɚɛɪɚɡɢɜɧɵɯ ɩɨɪɨɞɚɯ ɭɜɟɥɢɱɟɧɢɟ ɨɫɟɜɨɣ 
ɧɚɝɪɭɡɤɢ ɞɚёɬ ɪɨɫɬ ɫɤɨɪɨɫɬɢ ɭɝɥɭɛɥɟɧɢɹ,  

- ɜ ɬɜɟɪɞɵɯ ɚɛɪɚɡɢɜɧɵɯ ɩɨɪɨɞɚɯ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɨɫɟɜɨɣ ɧɚɝɪɭɡɤɢ ɢɧɬɟɧɫɢɜɧɨ 
ɪɚɫɬёɬ ɢɡɧɨɫ ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɡɤɨ 
ɫɧɢɠɚɟɬɫɹ ɭɝɥɭɛɥɟɧɢɟ Д8]. 

ȼɵɜɨɞɵ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ, 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɨɡɞɚɧɢɢ, ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɨɪɨɠɧɨ-
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɤ ɞɚɧɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɴɹɜɥɹɬɶ ɬɪɟɛɨɜɚɧɢɹ, 
ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɯ ɩɪɢɛɥɢɠɟɧɢɟɦ 
ɢɦɩɭɥɶɫɧɨɝɨ ɩɢɬɚɧɢɹ ɤ ɨɛɴɟɦɧɨɦɭ, 
ɫɨɤɪɚɳɟɧɢɟɦ ɭɬɟɱɟɤ, ɫɨɡɞɚɧɢɟɦ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ 
ɷɧɟɪɝɢɢ ɧɚ ɩɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ ɝɪɭɧɬɨɜ 
(ɩɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ). 
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AЛЬЭЫКМЭ. TСТs КrЭТМlО prОsОnЭs ЭСО rОsЮlЭs oП аorФ 

on ЭСО НОПТnТЭТon oП ЭСО ЛКsТМ НОsТРn ПОКЭЮrОs КnН 
ОnОrРв СвНropОrМЮssТon НОvТМОs ЮsОН Кs ЭСО аorФТnР 
ЛoНТОs oП roКН-ЛЮТlНТnР mКМСТnОrв. TСО mКТn ПКМЭors 
КППОМЭТnР ЭСО proМОss oП НОsЭrЮМЭТon oП ЭСО soТl (СКrН 
mКЭОrТКl) oП СвНrКЮlТМ НОvТМО. A promТsТnР НОsТРn oП 
СвНrКЮlТМ НОvТМО (ЛrОКФОr), аТЭС sОvОrКl аorФТnР 
ЛoНТОs, Кs аОll Кs sСoаs ЭСО ЛКsТМ СвНrКЮlТМ МТrМЮТЭ 
ЮsТnР mЮlЭТplО СКmmОrs. 
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Ȼ.ɇ. ɋɬɢɯɚɧɨɜɫɤɢɣ1, Ʌ.Ɇ. ɋɬɢɯɚɧɨɜɫɤɚɹ2 
1Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ (ɈɦȽɍɉɋ), Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ; 

2ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ» Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ.  
 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧɚɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɬɜɟɪɞɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ, ɧɚɤɨɩɢɬɟɥɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɉɪɢɦɟɧɟɧɢɟ 
ɩɪɢɧɰɢɩɚ ɧɚɤɨɩɥɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɛɨɥɶɲɨɦ ɩɭɬɢ ɜɨ ɜɪɟɦɹ ɪɚɡɝɨɧɚ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫ ɡɚɳɢɬɨɣ ɤɨɪɩɭɫɚ ɦɚɲɢɧɵ ɨɬ ɭɞɚɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɞɚɟɬ ɪɹɞ 
ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɦɚɲɢɧɚɦɢ ɫ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɢɢ. 
Ɉɫɧɨɜɧɵɟ ɢɯ ɧɢɯ- ɪɚɫɲɢɪɟɧɢɟ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɫɤɨɪɨɫɬɟɣ ɛɨɣɤɚ ɞɨ 
ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɦɟɬɪɨɜ ɜ ɫɟɤɭɧɞɭ, ɭɜɟɥɢɱɟɧɢɟ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɧɚ ɟɞɢɧɢɰɭ ɜɟɫɚ 
ɦɚɲɢɧɵ, ɱɬɨ ɡɚɦɟɬɧɨ ɫɧɢɠɚɟɬ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɨɜ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɥɚɜɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ, ɭɦɟɧɶɲɟɧɢɟ ɜɟɫɚ ɢ ɝɚɛɚɪɢɬɨɜ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɤɨɩɪɚ ɞɥɹ 
ɢɫɩɵɬɚɧɢɣ ɛɨɣɤɨɜ ɫ ɜɵɫɨɤɢɦɢ ɷɧɟɪɝɢɹɦɢ ɭɞɚɪɚ ɩɪɢ ɪɚɡɝɨɧɟ ɢɯ ɧɚ ɛɨɥɶɲɨɦ ɭɝɥɨɜɨɦ 
ɩɭɬɢ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɪɟɤɭɩɟɪɚɬɨɪ, ɭɞɚɪɧɢɤ, ɫɤɨɪɨɫɬɶ ɭɞɚɪɚ, ɜɵɫɨɤɚɹ ɷɧɟɪɝɢɹ. 
 

ȼɜɟɞɟɧɢɟ 
ȼ ɪɹɞɟ ɨɛɥɚɫɬɟɣ ɬɟɯɧɢɤɢ ɦɚɲɢɧɵ 

ɭɞɚɪɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɸɬ ɭɪɨɜɟɧɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. ɇɚɩɪɢɦɟɪ, ɜɨ 
ɦɧɨɝɢɯ ɜɢɞɚɯ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɪɚɡɛɢɜɤɟ 
ɛɟɬɨɧɧɵɯ ɢ ɤɚɦɟɧɧɵɯ ɧɟɝɚɛɚɪɢɬɚɯ, 
ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɡɥɵɯ ɢ ɬɜɟɪɞɵɯ ɝɪɭɧɬɨɜ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɭɞɚɪɧɵɯ ɢ ɜɢɛɪɨɭɞɚɪɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ Д1]. Ɉɫɜɨɟɧɢɟ ɋɟɜɟɪɚ, ɋɟɜɟɪɨ-
ȼɨɫɬɨɤɚ ɢ ɋɢɛɢɪɢ ɫɬɚɜɢɬ ɡɚɞɚɱɭ ɪɚɡɪɚɛɨɬɤɢ 
ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɜɟɱɧɨɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ, ɬ.ɤ. 
ɝɪɭɧɬɵ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɡɚɧɢɦɚɸɬ 
ɛɨɥɟɟ 80% ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ, ɚ 
ɜɟɱɧɨɦɟɪɡɥɵɟ – ɛɨɥɟɟ 50%. 

ɋɨɜɪɟɦɟɧɧɵɟ ɦɚɲɢɧɵ ɭɞɚɪɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɜ ɨɫɧɨɜɧɨɦ ɢɦɟɸɬ ɫɤɨɪɨɫɬɢ ɭɞɚɪɚ ɧɟ ɛɨɥɟɟ 7-
10 ɦ/ɫ Д2,3]. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɫɚɦɵɟ 
ɩɪɨɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 
ɢɫɩɵɬɵɜɚɸɬ ɨɫɬɚɬɨɱɧɵɟ ɩɥɚɫɬɢɱɟɫɤɢɟ 
ɞɟɮɨɪɦɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɤɨɧɬɚɤɬɚ ɩɪɢ 

ɫɤɨɪɨɫɬɹɯ ɛɨɥɟɟ 10 ɦ/ɫ. ȼ ɧɟɤɨɬɨɪɵɯ ɠɟ 
ɫɥɭɱɚɹɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɛɨɬ 
ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɭɠɧɚ ɧɟ ɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ 
ɭɞɚɪɨɜ ɫ ɦɚɥɨɣ ɷɧɟɪɝɢɟɣ ɟɞɢɧɢɱɧɨɝɨ 
ɢɦɩɭɥɶɫɚ, ɚ ɦɨɳɧɵɟ, ɯɨɬɹ ɢ ɪɟɞɤɢɟ ɭɞɚɪɵ. 
ɇɚɩɪɢɦɟɪ, ɤɭɫɨɤ ɧɟɝɚɛɚɪɢɬɚ ɢɡ ɤɚɦɧɹ ɢɥɢ 
ɛɟɬɨɧɚ ɦɨɠɧɨ ɛɢɬɶ ɦɚɥɵɦɢ ɭɞɚɪɧɵɦɢ 
ɢɦɩɭɥɶɫɚɦɢ, ɤɨɝɞɚ ɜɫɹ ɷɧɟɪɝɢɹ ɛɭɞɟɬ ɭɯɨɞɢɬɶ 
ɜ ɭɩɪɭɝɢɟ ɤɨɥɟɛɚɧɢɹ ɷɬɨɝɨ ɨɛɴɟɦɚ ɩɨɪɨɞɵ, ɚ 
ɦɨɠɧɨ ɭɞɚɪɢɬɶ ɜɫɟɝɨ ɨɞɢɧ ɪɚɡ, ɧɨ ɫ ɧɭɠɧɨɣ 
ɷɧɟɪɝɢɟɣ, ɢ ɨɧ ɫɪɚɡɭ ɪɚɫɤɨɥɟɬɫɹ. ɉɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ 
ɭɞɚɪɧɵɟ ɭɡɥɵ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɛɨɣɤɚ ɧɚ ɛɨɥɶɲɨɦ ɩɭɬɢ ɪɚɡɝɨɧɚ, ɬ.ɟ. ɫ 
ɪɟɤɭɩɟɪɚɬɨɪɨɦ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɢɦɟɬɶ ɛɨɥɶɲɢɟ ɭɞɚɪɧɵɟ 
ɢɦɩɭɥɶɫɵ ɩɪɢ ɦɚɥɨɣ ɱɚɫɬɨɬɟ ɭɞɚɪɨɜ. 

ȼ ɝɨɪɧɨɣ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɢɯ ɷɧɟɪɝɢɣ ɪɚɡɪɭɲɟɧɢɹ 
ɩɨɪɨɞ, ɛɟɬɨɧɚ ɢ ɞɪɭɝɢɯ ɬɜɟɪɞɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɪɚɡɥɢɱɧɨɣ ɤɪɟɩɨɫɬɢ, ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɜɟɫɶɦɚ 


