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AЛЬЭЫКМЭ. TСТs arЭТМХО proЯТНОs a ЦaЭСОЦaЭТМaХ 

НОsМrТpЭТoЧ oП a МoЦpХОб НвЧaЦТМ sвsЭОЦ oП a bЮХХНoгОr 
аТЭС a sОЦТ-rТРТН ПraЦО’s sЮspОЧsТoЧ. TСО aЮЭСors СaЯО 
proposОН a ЦaЭСОЦaЭТМaХ ЦoНОХ ЭСaЭ МoЧsТsЭs oП 
РОoЦОЭrТМ  rОХaЭТoЧs’ ОqЮaЭТoЧs oП ЭСО ЦaМСТЧО ОХОЦОЧЭs 
aЧН НТППОrОЧЭТaХ ОqЮaЭТoЧs oП ЦoЯТЧР  ЦaМСТЧО ПraЦО aЧН 
opОraЭТЧР НОЯТМО ЮЧНОr ОбЭОrЧaХ ФТЧОЦaЭТМ aЧН НвЧaЦТМ 
ТЦpaМЭs. TСО МoЧsТНОrabХО aЭЭОЧЭТoЧ ТЧ ЭСО prОsОЧЭОН 
ЦaЭСОЦaЭТМaХ ЦoНОХ Тs paТН Эo ЭСО НОpОЧНОЧМТОs 
bОЭаООЧ ЯarТОЭТОs oП ЦaМСТЧО’s sЭrЮМЭЮraХ paraЦОЭОrs. 
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Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢя ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢя ɞɥя ɮɨɪɦɢɪɨɜɚɧɢя ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɡɨɜ ɢ ɨɰɟɧɤɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɞɢɡɟɥɶɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥя 
ɡɚɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɨɛɪɚɳɟɧɢя ɢ ɨɠɢɞɚɟɦɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɭɱɟɬɨɦ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬяɝɨɜɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
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ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɡɚ ɩɨ ɩɨɡɢɰɢяɦ 
ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ ɢ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɞɥя ɩɪɢɧяɬɨɝɨ 
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ȼɜɟɞɟɧɢɟ 
ɉɪɨɝɪɚɦɦɚ ɪɟɮɨɪɦɢɪɨɜɚɧɢɹ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɫɜɹɡɚɧɚ ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɪɟɚɥɢɡɚɰɢɟɣ ɤɨɦɩɥɟɤɫɚ ɦɟɪ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɩɚɪɤɚ. 
ɉɨɜɵɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɢɡɟɥɶɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ 
ɨɬɱɟɬɥɢɜɨ ɧɚɦɟɬɢɥɚɫɶ ɬɟɧɞɟɧɰɢɹ ɩɟɪɟɯɨɞɚ ɤ 
ɫɢɫɬɟɦɟ ɪɟɦɨɧɬɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ 
ɫɨɫɬɨɹɧɢɸ, ɪɟɚɥɢɡɚɰɢɹ ɤɨɬɨɪɨɣ ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɪɟɦɨɧɬɚ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. ɉɨɤɚɡɚɬɟɥɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɬɟɩɥɨɜɨɡɨɜ, 
ɹɜɥɹɸɬɫɹ ɤɨɫɜɟɧɧɵɦɢ ɩɪɢ ɨɰɟɧɤɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ 
ɩɚɪɤɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɵ 
ɞɚɧɧɵɯ ɩɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɦɭ ɩɚɪɤɭ ɞɟɩɨ ɢ ɟɟ 
ɨɛɪɚɛɨɬɤɚ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɚɥɝɨɪɢɬɦɚɦ 
ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɫɭɳɟɫɬɜɟɧɧɨɣ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɪɟɦɨɧɬɚ ɞɢɡɟɥɶɧɨɝɨ 
ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɫɨɫɬɨɹɧɢɸ. 

ȼ ɨɫɧɨɜɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɰɟɧɤɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɞɢɡɟɥɶɧɵɯ 
ɥɨɤɨɦɨɬɢɜɨɜ ɩɨɥɨɠɟɧɚ ɫɬɚɬɢɫɬɢɤɨ-
ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɟɬɨɞɢɤɚ Д1 – 2Ж, ɩɨɡɜɨɥɹɸɳɚɹ 
ɪɚɫɫɱɢɬɚɬɶ ɜɟɥɢɱɢɧɭ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɨɩɥɢɜɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 
ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɡɚɞɚɧɧɨɦ ɭɱɚɫɬɤɟ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɥɨɤɨɦɨɬɢɜɧɨɣ 
ɬɹɝɢ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɟɩɥɨɜɨɡɨɜ ɜ ɝɪɭɡɨɜɨɦ 
ɞɜɢɠɟɧɢɢ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬы ɢ 
ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɥɨɤɨɦɨɬɢɜɚ 

Ⱦɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɡɚ ɜ ɨɠɢɞɚɟɦɵɯ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɟɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɩɨɡɢɰɢɹɦ 
ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ. 

ɉɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ 
ɪɚɛɨɬɵ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨ 
ɩɨɡɢɰɢɹɦ ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɜɨɡɚ 
ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɨɜ ɡɚ 
ɜɪɟɦɹ ɩɨɟɡɞɤɢ Д3Ж: 

ɜɫɩɞɜɩ ЭЭЭ  , (1) 
ɝɞɟ ɞɜЭ  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɡɚ ɜ 

ɪɟɠɢɦɟ ɬɹɝɢ ɢ ɜɵɛɟɝɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɟɡɞɚ 
ɩɨ ɭɱɚɫɬɤɭ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ; ɜɫɩЭ  – 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɡɚ, 
ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ ɪɟɠɢɦ ɩɪɨɫɬɨɹ ɬɟɩɥɨɜɨɡɚ ɜ 
ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ, ɧɚ ɪɚɡɝɨɧɵ ɢ ɡɚɦɟɞɥɟɧɢɹ 
ɩɨɟɡɞɚ, ɧɚ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ, 
ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ. 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɡɚ ɜ ɪɟɠɢɦɟ ɬɹɝɢ ɢ 
ɜɵɛɟɝɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɟɡɞɚ ɩɨ ɭɱɚɫɬɤɭ 
ɨɛɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
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ɝɞɟ ɞɜТЭ  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɡɚ ɧɚ Т-ɨɣ 
ɩɨɡɢɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ; УУɞɜТУ VSЭ   
– ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɜɨɡɚ ɧɚ Т-ɣ ɩɨɡɢɰɢɢ 
ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ ɩɨ У-ɭ ɷɥɟɦɟɧɬɭ 
ɩɪɨɮɢɥɹ ɩɭɬɢ; УS  – ɞɥɢɧɚ У-ɝɨ ɷɥɟɦɟɧɬɚ 
ɩɪɨɮɢɥɹ ɩɭɬɢ; УV  – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɚ ɧɚ У-ɦ ɷɥɟɦɟɧɬɟ ɩɪɨɮɢɥɹ 
ɩɭɬɢ; ɩɤЧ  – ɤɨɥɢɱɟɫɬɜɨ ɩɨɡɢɰɢɣ ɤɨɧɬɪɨɥɥɟɪɚ 
ɦɚɲɢɧɢɫɬɚ. 

ȼɪɟɦɹ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɜɨɡɚ ɫ ɩɨɫɬɨɹɧɧɨɣ 
ɫɤɨɪɨɫɬɶɸ ɧɚ Т-ɣ ɩɨɡɢɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ 
ɦɚɲɢɧɢɫɬɚ ɩɨ ɤɚɠɞɨɦɭ У-ɭ ɷɥɟɦɟɧɬɭ ɭɱɚɫɬɤɚ 
ɩɭɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɧɨɜɟɫɢɹ 
ɭɞɟɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɟɡɞ ɜ 
ɪɟɠɢɦɟ ɬɹɝɢ ɢ ɜɵɛɟɝɚ. ȼɟɥɢɱɢɧɚ ɬɪɟɛɭɟɦɨɣ 
ɤɚɫɚɬɟɥɶɧɨɣ ɫɢɥɵ ɬɹɝɢ ɥɨɤɨɦɨɬɢɜɚ ( ФУF ) ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ Т-ɹ ɩɨɡɢɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ 
ɦɚɲɢɧɢɫɬɚ ( ɤУɉ ), ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 
ɪɚɜɧɨɦɟɪɧɨɟ ɞɜɢɠɟɧɢɟ ɩɨɟɡɞɚ ɧɚ ɤɚɠɞɨɦ У-ɦ 
ɷɥɟɦɟɧɬɟ ɩɪɨɮɢɥɹ ɩɭɬɢ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ 
ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ, ɜɟɫɚ ɢ ɫɬɪɭɤɬɭɪɵ 
ɩɨɟɡɞɚ, ɧɚɯɨɞɹɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
  МoЧsЭАFVП УФУ   Д4Ж. 

Ɍɹɝɨɜɵɟ ɪɚɫɱɟɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɬɨɞɚ ɪɚɜɧɨɦɟɪɧɵɯ ɫɤɨɪɨɫɬɟɣ ɜɵɩɨɥɧɹɸɬɫɹ 
ɩɪɢɛɥɢɠɟɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ 
ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɩɨɟɡɞ ɧɚ ɤɚɠɞɨɦ 
ɷɥɟɦɟɧɬɟ ɫɩɪɹɦɥɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɩɭɬɢ 
ɞɜɢɠɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɩɨɟɡɞɚ ɫ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɞɪɭɝɨɣ 
ɫɤɨɪɨɫɬɶ ɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ Д5Ж. 

ɉɨɫɤɨɥɶɤɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɬɹɝɨɜɵɯ ɪɚɫɱɟɬɨɜ 
ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɗȼɆ 
ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɝɪɚɮɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɢɥɵ ɬɹɝɢ 
ɬɟɩɥɨɜɨɡɚ ɜ ɮɨɪɦɭ, ɭɞɨɛɧɭɸ ɞɥɹ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɉɗȼɆ Д6Ж. ɉɚɫɩɨɪɬɧɵɟ 
ɬɹɝɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɜɨɡɨɜ 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɝɢɩɟɪɛɨɥɢɱɟɫɤɢɯ 
ɡɚɜɢɫɢɦɨɫɬɟɣ, ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɚɦɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ.  

ɉɨ ɡɧɚɱɟɧɢɸ ɦɨɳɧɨɫɬɢ ɞɢɡɟɥɶ-
ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ 
ɪɟɠɢɦɟ ɞɥɹ ɜɫɟɯ ɩɨɡɢɰɢɣ ɤɨɧɬɪɨɥɥɟɪɚ 
ɦɚɲɢɧɢɫɬɚ ɜ ɞɢɚɩɚɡɨɧɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɨɬ ɧɚɱɚɥɶɧɨɣ ɞɨ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɢɥɚ ɬɹɝɢ ɬɟɩɥɨɜɨɡɚ ɫ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɲɚɝɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ, ɤɇ: 
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ɇɚ ɬɹɝɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɜɨɡɚ 
ɧɚɧɨɫɹɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɤɚɫɚɬɟɥɶɧɨɣ ɫɢɥɟ ɬɹɝɢ, ɩɨ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɩɨ ɪɚɫɱɟɬɧɨɣ 
ɤɚɫɚɬɟɥɶɧɨɣ ɫɢɥɟ ɬɹɝɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɜɨɡɚ. 
ȼɟɥɢɱɢɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɚɫɚɬɟɥɶɧɨɣ ɫɢɥɵ 
ɬɹɝɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤɇ: 
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ɝɞɟ ɫɰɊ  – ɫɰɟɩɧɨɣ ɜɟɫ ɬɟɩɥɨɜɨɡɚ. 
ɉɪɢɧɹɬɵɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɜɨɡɚ ɫ ɩɨɟɡɞɨɦ ɩɨ ɭɱɚɫɬɤɭ ɩɪɢ 
ɭɫɥɨɜɢɢ ɩɨɫɬɨɹɧɫɬɜɚ ɫɤɨɪɨɫɬɢ ɧɟ ɭɱɢɬɵɜɚɟɬ 
ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɟɧɧɨɝɨ ɧɚ ɩɪɨɫɬɨɣ, ɧɚ 
ɪɚɡɝɨɧɵ ɢ ɡɚɦɟɞɥɟɧɢɹ, ɧɚ ɩɟɪɟɯɨɞɧɵɟ 
ɩɪɨɰɟɫɫɵ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɬɟɩɥɨɜɨɡɚ ɜ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ, ɜ ɪɟɠɢɦɟ 
ɪɚɡɝɨɧɚ ɢ ɡɚɦɟɞɥɟɧɢɹ ɩɨɟɡɞɚ, ɜ ɪɟɠɢɦɟ 
ɫɬɨɹɧɨɤ ɧɚ ɩɭɬɹɯ ɫɬɚɧɰɢɣ ɞɟɩɨ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɪɨɹɬɧɨɫɬɧɵɦ ɡɚɤɨɧɨɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɩɨɟɡɞɧɵɯ 
ɥɨɤɨɦɨɬɢɜɨɜ ɜ ɝɪɭɡɨɜɨɦ ɞɜɢɠɟɧɢɢ Д7Ж.  

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɢɡɟɥɶ-
ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɡɚ ɩɨ 
ɩɨɡɢɰɢɹɦ ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ ɧɚ 
ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɪɟɠɢɦɚɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɉɭɚɫɫɨɧɚ: 
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ɝɞɟ Ч  – ɩɨɡɢɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɮɨɪɦɢɪɭɟɬɫɹ 

ɪɟɠɢɦɧɚɹ ɤɚɪɬɚ ɜɟɞɟɧɢɹ ɩɨɟɡɞɚ ɬɟɩɥɨɜɨɡɨɦ 
ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨ 
ɩɨɡɢɰɢɹɦ ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɞɥɹ 
ɩɪɢɧɹɬɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 1 ɢ 2. Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɹɬ ɭɱɚɫɬɨɤ 
ɨɛɪɚɳɟɧɢɹ Ɍ – ȼ ɋɜɟɪɞɥɨɜɫɤɨɣ ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɢ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 407 ɤɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ 
160 ɫɩɪɹɦɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɱɟɬɧɨɦ ɢ 
ɧɟɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ; ɦɢɧɢɦɚɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɚ ɩɨ ɭɱɚɫɬɤɭ ɜ 
ɱɟɬɧɨɦ ɢ ɧɟɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 
35 ɤɦ/ɱ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ – 80 ɤɦ/ɱ; 
ɪɭɤɨɜɨɞɹɳɢɣ ɭɤɥɨɧ ɜ ɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 4,8 ‰, ɜ ɧɟɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 
4,1 ‰; ɜɟɫ ɫɨɫɬɚɜɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ 
ɱɟɬɵɪɟɯɨɫɧɵɯ ɜɚɝɨɧɨɜ ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ 
ɤɚɱɟɧɢɹ, ɜ ɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 49050 ɤɇ, ɜ 
ɧɟɱɟɬɧɨɦ – 51012 ɤɇ; ɜɪɟɦɹ ɩɨɟɡɞɤɢ ɜ ɱɟɬɧɨɦ 
ɢ ɧɟɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɹɬɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɦɚɪɲɪɭɬɨɜ 
ɦɚɲɢɧɢɫɬɚ – 10,2 ɱ ɢ 9,7 ɱ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
ɚɬɦɨɫɮɟɪɧɵɟ ɭɫɥɨɜɢɹ – ɫɬɚɧɞɚɪɬɧɵɟ. 
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ɜ ɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
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Ɋɢɫ. 2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɩɨ ɩɨɡɢɰɢɹɦ ɤɨɧɬɪɨɥɥɟɪɚ  

ɜ ɧɟɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
 

ɂɫɩɨɥɶɡɭɹ ɫɮɨɪɦɢɪɨɜɚɧɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɬɟɩɥɨɜɨɡɚ ɩɨ ɩɨɡɢɰɢɹɦ ɤɨɧɬɪɨɥɥɟɪɚ 
ɦɚɲɢɧɢɫɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɞɥɹ 
ɡɚɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɨɛɪɚɳɟɧɢɹ ɢ ɨɠɢɞɚɟɦɵɯ 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɟɥɢɱɢɧɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ 
ɬɹɝɭ ɨɰɟɧɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 
ɧɚ ɢɡɦɟɪɢɬɟɥɶ ɪɚɛɨɬɵ (104 ɬɤɦ): 

 

LQ
Вq

ɩ

ɩ10000
 , (6) 

ɝɞɟ ɩȼ  – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
ɬɟɩɥɨɜɨɡɨɦ ɡɚ ɩɨɟɡɞɤɭ; L  – ɩɪɨɬɹɠɟɧɧɨɫɬɶ 
ɭɱɚɫɬɤɚ ɨɛɫɥɭɠɢɜɚɧɢɹ.  

ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɡɚ ɩɨɟɡɞɤɭ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɩɪɢ 
ɞɜɢɠɟɧɢɢ ɬɟɩɥɨɜɨɡɚ ɜ ɪɟɠɢɦɟ ɬɹɝɢ ɢ ɜɵɛɟɝɚ, 
ɬɨɪɦɨɠɟɧɢɹ ɢ ɜɵɧɭɠɞɟɧɧɵɯ ɫɬɨɹɧɨɤ: 

 



ɩɤЧ

0Т
ɜɫɩТɞɜТОТОТɫɩ ЭЭbNЧȼ , (7) 

ɝɞɟ Чɫ – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɰɢɣ ɬɟɩɥɨɜɨɡɚ; ОТN  
– ɷɮɮɟɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɞɢɡɟɥɹ ɬɟɩɥɨɜɨɡɚ 
ɧɚ Т-ɨɣ ɩɨɡɢɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ; ОТb  – 
ɭɞɟɥɶɧɵɣ ɷɮɮɟɤɬɢɜɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
ɞɢɡɟɥɹ ɬɟɩɥɨɜɨɡɚ ɧɚ Т-ɨɣ ɩɨɡɢɰɢɢ 
ɤɨɧɬɪɨɥɥɟɪɚ ɦɚɲɢɧɢɫɬɚ. 

Ɂɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɭɞɟɥɶɧɨɝɨ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɞɢɡɟɥɹ 
ɬɟɩɥɨɜɨɡɚ ɧɚ Т-ɨɣ ɩɨɡɢɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ 

ɦɚɲɢɧɢɫɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɩɪɟɞɟɥɹɬɶ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 

 02042,004256,000152,0 2  кiкiɟɧeiɟɧei ɉɉNNNN ,(8) 

 28405,228405,001323,0 2  кiкiɟɧeiɟɧei ɉɉbbbb , (9) 

ɝɞɟ ɟɧN , ɟɧb  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɷɮɮɟɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɢ ɭɞɟɥɶɧɵɣ 
ɷɮɮɟɤɬɢɜɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɢɡɟɥɹ 
ɬɟɩɥɨɜɨɡɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ; ɟТN , 

ɟТb  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬɧɨɲɟɧɢɟ ɦɨɳɧɨɫɬɢ ɢ 
ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɞɢɡɟɥɟɦ ɧɚ Т-ɨɣ 
ɩɨɡɢɰɢɢ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ. 

ȼɟɥɢɱɢɧɚ ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɭɞɟɥɶɧɨɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
ɞɢɡɟɥɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɨɫɥɟɞɧɢɯ 
ɪɟɨɫɬɚɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɬɟɩɥɨɜɨɡɚ, 
ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɦɨɞɟɥɶɧɵɦ ɪɚɫɱɟɬɚɦ. 

ɋɪɟɞɧɟɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ 
ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɬɨɩɥɢɜɚ ɡɚ ɩɨɟɡɞɤɭ ɤ 
ɜɵɩɨɥɧɟɧɧɨɣ ɞɢɡɟɥɟɦ ɪɚɛɨɬɟ: 

 





ɩкn
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В
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0

, 
(10) 

ɝɞɟ Ⱥ  – ɫɭɦɦɚɪɧɚɹ ɪɚɛɨɬɚ ɞɢɡɟɥɶ-
ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɡɚ, ɤȼɬ∙ɱ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɞɥɹ ɩɪɢɧɹɬɵɯ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1 
ɢ ɧɚ ɪɢɫɭɧɤɚɯ 3 ɢ 4. 

 

Ɍɚɛɥɢɰɚ 1 – ɉɨɤɚɡɚɬɟɥɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɧɚ ɡɚɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɨɛɪɚɳɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ 
ɑɟɬɧɨɟ ɇɟɱɟɬɧɨɟ 

Ɋɚɛɨɬɚ ɬɟɩɥɨɜɨɡɚ, 104 ɬɤɦ ɛɪɭɬɬɨ Ⱥɬ 203,5 211,6 
Ɋɚɛɨɬɚ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɤȼɬ·ɱ AΣ 22808,4 25145,9 

 



ɆȺɌȿɆȺɌɂɑȿɋɄɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɂ ɋɂɋɌȿɆɕ ȺȼɌɈɆȺɌɂɁȺɐɂɂ ɉɊɈȿɄɌɂɊɈȼȺɇɂə 
 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 1 (41), 2015                                                                            95 

ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 1 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɡɚ ɩɨɟɡɞɤɭ, ɤɝ ȼɩ 5288,8 6038,2 
- ɜ ɪɟɠɢɦɟ ɬɹɝɢ ɢ ɜɵɛɟɝɚ, ɤɝ ȼɞɜ 4359,0 5299,6 
- ɩɟɪɟɯɨɞɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɟɠɢɦɵ, ɤɝ ȼɩɟɪ 929,8 738,4 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/(104 ɬɤɦ ɛɪɭɬɬɨ) qɩ 25,98 28,54 
ɋɪɟɞɧɟɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɤɝ/(ɤȼɬ·ɱ) bɩ

ɷ 0,464 0,480 
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Ɋɢɫ. 3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɞɢɡɟɥɟɦ ɬɟɩɥɨɜɨɡɚ ɡɚ ɩɨɟɡɞɤɭ  

ɩɨ ɩɨɡɢɰɢɹɦ ɤɨɧɬɪɨɥɥɟɪɚ ɜ ɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

0

500

1000

1500

2000

2500

3000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Пɤ

B

ɪɟɠɢɦ ɬяɝɢ ɢ ɜɵɛɟɝɚ ɩɟɪɟхɨɞɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɟɠɢɦɵ ɡɚ ɩɨɟɡɞɤɭ

    ɤɝ

 
Ɋɢɫ. 4. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɞɢɡɟɥɟɦ ɬɟɩɥɨɜɨɡɚ ɡɚ ɩɨɟɡɞɤɭ  

ɩɨ ɩɨɡɢɰɢɹɦ ɤɨɧɬɪɨɥɥɟɪɚ ɜ ɧɟɱɟɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
 

ɉɪɢ ɡɚɞɚɧɢɢ ɩɚɫɩɨɪɬɧɵɯ ɡɧɚɱɟɧɢɣ 
ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɭɞɟɥɶɧɨɝɨ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɡɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɷɬɚɥɨɧɧɵɟ 
ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: 

вɫɩэɞвэɩэ ВВВ  ; 
LQ
Вq

ɩ

ɩэ
э

10000
 ; 

э

ɩэ
эɨ А

Вb  , (11) 

ɫɪɚɜɧɟɧɢɟ ɤɨɬɨɪɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɛɭɞɟɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ 
ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ 
ɥɨɤɨɦɨɬɢɜɚ. 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɥɨɤɨɦɨɬɢɜɧɵɯ ɞɟɩɨ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ 
ɦɟɬɨɞɢɤɢ ɢ ɪɟɚɥɢɡɭɸɳɟɣ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ «Ɏɨɪɦ1». 
ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɚ 
ɜɟɥɢɱɢɧɵ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɞɢɡɟɥɶ-

ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɬɟɩɥɨɜɨɡɚ ɩɪɢ 
ɞɜɢɠɟɧɢɢ ɫ ɫɨɫɬɚɜɨɦ ɨɬ ɩɭɧɤɬɚ ɨɬɩɪɚɜɥɟɧɢɹ 
ɞɨ ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ 
ɩɟɪɟɝɨɧɟ ɫɤɨɪɨɫɬɹɦɢ. 

Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɜɵɲɟ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɬɹɝɨɜɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɞɢɡɟɥɶɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ ɫ ɭɱɟɬɨɦ ɢɯ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 
ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɩɨɞɬɜɟɪɠɞɟɧɚ ɫɪɚɜɧɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɫ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɞɚɧɧɵɦɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 
ɬɟɩɥɨɜɨɡɨɜ ɧɚ ɜɵɛɪɚɧɧɨɦ ɭɱɚɫɬɤɟ ɨɛɪɚɳɟɧɢɹ, 
ɪɚɫɯɨɠɞɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 7 %. 
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