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pТХОs Тs pКТН ЭСО МoЧsЭrЮМЭТvО pКrКЦОЭОrs oП ЭСО sвs-
ЭОЦ. TСО КЮЭСors proposО sЭКЭТМ МСКrКМЭОrТsЭТМs oП ЭСО 
oЮЭpЮЭ pКrКЦОЭОrs oП ЭСО sвsЭОЦ КЧН sОЭ ЭСО ХТЦТЭs oП 
vКrТКЭТoЧ oП МoЧsЭrЮМЭТvО pКrКЦОЭОrs. AХso, СОХН КЧ 
КЧКХвsТs oП ЭСО qЮКХТЭв oП rОРЮХКЭТoЧ oП ЭСО sвsЭОЦ, 
sЮЛsЭКЧЭТКЭОs ЭСО rОsОКrМСОН pКrКЦОЭОrs КЧН sОЭ НО-
pОЧНТЧР ЭСО qЮКХТЭв oП rОРЮХКЭТoЧ КЧН ЭСО ОППОМЭТvОЧОss 
oП НТvО pТХОs ПroЦ ЭСО ТЧvОsЭТРКЭОН pКrКЦОЭОrs. 
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Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫя ɦɟɬɨɞ ɪɟɲɟɧɢя ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ  ɦɨɞɟɥɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥяɬɨɪɚ ɞɥя ɪɟɤɭɩɟɪɚɰɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢɦɟɧɟ-
ɧɢɟ ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥяɬɨɪɚ ɞɥя ɪɟɤɭɩɟɪɚɰɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɪɲɧя, ɤ ɤɨ-
ɬɨɪɨɦɭ ɩɪɢɜɟɞɟɧɚ ɦɚɫɫɚ ɞɜɢɠɭɳɟɣɫя ɱɚɫɬɢ ɦɚɲɢɧɵ ɩɨɡɜɨɥяɟɬ ɭɦɟɧɶɲɢɬɶ ɦɨɳ-
ɧɨɫɬɶ ɞɜɢɝɚɬɟɥя ɩɪɢ ɟɝɨ ɪɚɡɝɨɧɟ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ  ɦɨɳɧɨɫɬɢ, ɡɚɬɪɚɱɢ-
ɜɚɟɦɨɣ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢя ɧɚ ɪɚɡɝɨɧ ɚɜɬɨɦɨɛɢɥя ɩɪɢ ɧɚɥɢɱɢɢ ɫɢɫɬɟ-
ɦɵ ɪɟɤɭɩɟɪɚɰɢɢ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥяɬɨɪɚ, ɫɢɫɬɟɦɚ ɪɟɤɭɩɟɪɚɰɢɢ, ɦɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥя. 
 

ȼɜɟɞɟɧɢɟ 
Ɇɧɨɝɢɟ ɦɚɲɢɧɵ ɢɦɟɸɬ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 

ɯɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ. ɐɢɤɥ ɢɯ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ 

ɢɡ ɪɚɡɝɨɧɚ, ɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɡɚɦɟɞ-
ɥɟɧɢɹ (ɬɨɪɦɨɠɟɧɢɹ). ɇɚ ɪɚɡɝɨɧ ɡɚɬɪɚɱɢɜɚɟɬɫɹ 
ɦɧɨɝɨ ɷɧɟɪɝɢɢ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɪɚɫɯɨ-
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ɞɭɟɬɫɹ ɧɚ ɫɨɨɛɳɟɧɢɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɦɚɲɢɧɟ, ɚ ɩɪɢ ɡɚɦɟɞɥɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɚɹ 
ɷɧɟɪɝɢɹ ɩɨɝɥɨɳɚɟɬɫɹ ɬɨɪɦɨɡɚɦɢ, ɩɪɟɜɪɚɳɚ-
ɹɫɶ ɜ ɬɟɩɥɨ. Ʉ ɬɚɤɢɦ ɦɚɲɢɧɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɷɤɫɤɚɜɚɬɨɪ, ɛɚɲɟɧɧɵɣ ɤɪɚɧ, ɚɜɬɨɦɨɛɢɥɶ ɢ 
ɞɪ.Д1,2Ж. 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɚɜɬɨɦɨɛɢɥɟɣ ɹɜɥɹɟɬ-
ɫɹ ɪɟɤɭɩɟɪɚɰɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢ ɢɯ 

ɬɨɪɦɨɠɟɧɢɢ ɢɥɢ ɬɨɪɦɨɠɟɧɢɢ ɢɯ ɩɨɞɜɢɠɧɵɯ 
ɱɚɫɬɟɣ. ɩɪɢ ɪɟɤɭɩɟɪɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɞɜɢɠɧɨɣ 
ɦɚɫɫɵ ɜɨ ɜɧɭɬɪɟɧɧɟɸ ɷɧɟɪɝɢɸ ɝɚɡɚ. 

Ɇɚɬɟɦɚɬɢчɟɫɤɚɹ ɦɨɞɟɥɶ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɫ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɨɣ ɩɪɢ ɪɚɡɝɨɧɟ. Ɋɚɫ-
ɫɦɨɬɪɢɦ ɩɪɢɦɟɧɟɧɢɟ ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥɹ-
ɬɨɪɚ ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɩɨɪɲɧɹ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɜɟɞɟɧɚ ɦɚɫɫɚ ɞɜɢɠɭ-
ɳɟɣɫɹ ɱɚɫɬɢ ɦɚɲɢɧɵ Д3,4Ж. 

 

 
ɚ) ɛ) 

Ɋɢɫ.1.Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɫɢɫɬɟɦɵ ɫ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɨɣ: 
ɚ) - ɫɯɟɦɚ ɪɚɡɝɨɧɚ ɫɢɫɬɟɦɵ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ; ɛ) - ɫɯɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɫɢɫɬɟɦɵ ɚɤɤɭɦɭɥɹɬɨɪɨɦ 

 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɢ ɪɟɲɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɦɨɞɟɥɢ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɲɢɪɨɤɨ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɩɪɢɟɦɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢ ɦɟɬɨɞɵ 
ɧɚɯɨɠɞɟɧɢɹ ɢɧɬɟɝɪɚɥɨɜ ɨɬ ɧɟɢɧɬɟɝɪɢɪɭɟɦɵɯ 
ɜ ɹɜɧɨɦ ɜɢɞɟ ɮɭɧɤɰɢɣ. 

ɇɚ ɪɢɫɭɧɤɟ 1, ɚ ɩɪɢɜɟɞɟɧɚ ɭɩɪɨɳɟɧɧɚɹ 
ɫɯɟɦɚ ɪɚɡɝɨɧɚ ɫɢɫɬɟɦɵ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɚ ɧɚ 
ɪɢɫ. 1, ɛ - ɫɯɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɫɢɫɬɟɦɵ ɚɤɤɭ-
ɦɭɥɹɬɨɪɨɦ. ɉɨɫɤɨɥɶɤɭ ɠɢɞɤɨɫɬɶ, ɩɪɢɦɟɧɹɟ-
ɦɚɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɫɠɢɦɚɟ-
ɦɚ, ɬɨ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɨɪɲɟɧɶ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɤɨɧɬɚɤɬɢɪɭɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɨ ɫ ɝɚɡɨɜɨɣ ɩɨɥɨɫɬɶɸ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɚ ɠɢɞ-
ɤɨɫɬɶ, ɤɚɤ ɧɟɫɠɢɦɚɟɦɭɸ ɩɪɨɫɥɨɣɤɭ, ɨɬɛɪɨ-
ɫɢɬɶ. Ɍɨɝɞɚ ɚɤɤɭɦɭɥɹɬɨɪ ɦɨɠɧɨ ɫɨɜɦɟɫɬɢɬɶ ɫ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɰɢɥɢɧɞɪɨɦ. Ɉɛɴɟɦ ɝɚɡɚ ɛɭ-
ɞɟɬ ɡɚɤɥɸɱɟɧ ɦɟɠɞɭ ɬɨɪɰɨɦ ɩɨɪɲɧɹ ɢ ɤɪɵɲ-
ɤɨɣ ɰɢɥɢɧɞɪɚ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɚɹ ɩɨɥɨɫɬɶ ɰɢ-
ɥɢɧɞɪɚ ɛɭɞɟɬ ɡɚɩɨɥɧɟɧɚ ɦɚɫɥɨɦ. Ɍɨɪɟɰ ɝɚɡɨ-
ɜɨɣ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɚ ɫɨɜɦɟɳɟɧ ɫ ɧɚɱɚɥɨɦ 
ɤɨɨɪɞɢɧɚɬ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɨɛɴɟɦ ɝɚɡɚ ɛɭ-
ɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ 

xSV  ,                            (1) 
ɝɞɟ V  - ɦɝɧɨɜɟɧɧɵɣ ɨɛɴɟɦ ɝɚɡɚ, S  - ɩɥɨ-

ɳɚɞɶ ɩɨɪɲɧɹ, x - ɤɨɨɪɞɢɧɚɬɚ ɩɨɪɲɧɹ Д5,6Ж.  
Ɍɨɱɤɚ mx  ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɪɚɣɧɟɦɭ (ɥɟɜɨ-

ɦɭ) ɩɨɥɨɠɟɧɢɸ ɩɨɪɲɧɹ. ɉɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ 
ɝɚɡɨɜɨɣ ɩɨɥɨɫɬɢ ɪɚɜɧɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɞɚɜ-
ɥɟɧɢɸ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ, ɨɬ ɤɨɬɨɪɨɣ ɚɤɤɭɦɭɥɹ-
ɬɨɪ ɛɵɥ ɡɚɪɹɠɟɧ. Ʉɨɨɪɞɢɧɚɬɚ ɩɨɪɲɧɹ ɛɨɥɶɲɟ 
ɱɟɦ ɤɨɨɪɞɢɧɚɬɚ ɩɨ ɪɢɫɭɧɤɭ 1, ɚ ɧɚ ɜɟɥɢɱɢɧɭ 

mx  ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ 
ɭɪɚɜɧɟɧɢɹ Д2Ж: 

Sp
Vp

S
V

x
m

m
m 


 00 ,                     (2) 

ɝɞɟ mp  - ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨ-
ɫɢɫɬɟɦɟ; 0ɪ  - ɞɚɜɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɡɚ-
ɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɚ ɝɚɡɨɦ; 0V - ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɣ ɨɛɴɟɦ ɝɚɡɨɜɨɣ ɩɨɥɨɫɬɢ ɚɤɤɭɦɭɥɹɬɨɪɚ; 

mV  - ɨɛɴɟɦ ɝɚɡɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɚɤɫɢ-
ɦɚɥɶɧɨɦɭ ɞɚɜɥɟɧɢɸ; S - ɩɥɨɳɚɞɶ ɩɨɪɲɧɹ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 

ɉɪɢ ɪɚɫɲɢɪɟɧɢɢ ɝɚɡɚ ɩɨɪɲɟɧɶ ɛɭɞɟɬ ɩɟ-
ɪɟɦɟɳɚɬɶɫɹ ɜɩɪɚɜɨ. Ɍɟɤɭɳɢɣ ɨɛɴɟɦ ɝɚɡɚ V 
ɛɭɞɟɬ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɩɟɪɟɦɟɳɟɧɢɸ 
ɩɨɪɲɧɹ ɯ. Ɍɨɱɤɚ ɯɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɧɨɣ ɪɚɡ-
ɪɹɞɤɟ, ɤɨɝɞɚ ɝɚɡ ɡɚɣɦɟɬ ɜɟɫɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ 
ɨɛɴɟɦ V ɚɤɤɭɦɭɥɹɬɨɪɚ. 

ɂɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɭɪɚɜɧɟɧɢɟɦ Д2Ж: 

constpVVpVp mm 00  .            (3) 

ɋɨɝɥɚɫɧɨ ɜɬɨɪɨɦɭ ɡɚɤɨɧɭ ɞɢɧɚɦɢɤɢ ɞɥɹ 
ɫɥɭɱɚɹ ɪɚɡɝɨɧɚ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ: 

pS
dt

xdm  2

2
,                    (4) 

ɝɞɟ m  - ɦɚɫɫɚ ɫɢɫɬɟɦɵ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ 
ɩɨɪɲɧɸ.  
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Ɋɟɲɚɹ ɫɨɜɦɟɫɬɧɨ ɭɪɚɜɧɟɧɢɹ (1), (3) ɢ (4) 
ɩɨɥɭɱɢɦ: 

x
Vp

dt
xdm 00
2

2 
 , ɬɚɤ ɤɚɤ 

dt
dxv  , ɬɨ

dx
x
Vp

dx
dt
dvm 


 00  ɢɥɢ dx

x
Vpdvvm 


 00 , 

ɢɧɬɟɝɪɢɪɭɹ ɩɨɫɥɟɞɧɟɟ, ɩɨɥɭɱɢɦ: 

mx
xVpvm ln

2 00

2


  ,                   (5) 

ɝɞɟ v - ɫɤɨɪɨɫɬɶ ɩɨɪɲɧɹ. ɂɡ ɭɪɚɜɧɟɧɢɹ (5) 
ɧɚɣɞɟɦ 

mx
x

m
Vpv ln2 00 


 .                   (6) 

Ɉɛɨɡɧɚɱɢɦ  

m
Vpvc

002 
 ,                       (7) 

ɬɨɝɞɚ ɭɪɚɜɧɟɧɢɟ (6) ɩɪɢɦɟɬ ɜɢɞ 

m
c x

xv
dt
dxv ln .                   (8) 

ȼɵɪɚɠɟɧɢɟ 
2

2vm  ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɢ-

ɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɨɪɲɧɹ, ɤɨɬɨɪɚɹ ɜ ɤɨɧɰɟ 
ɪɚɡɝɨɧɚ ɪɚɜɧɚ 

mx
x

Vp
vm 0

00

2
0 ln

2



,                  (9) 

ɝɞɟ 0v  - ɫɤɨɪɨɫɬɶ ɩɨɪɲɧɹ ɜ ɤɨɧɰɟ ɪɚɡɝɨɧɚ. 
ɂɡ ɭɪɚɜɧɟɧɢɣ (1) ɢ (3) 

m
m

mm p
p

x
x

V
V


0

00 ,                (10) 

ɝɞɟ m  - ɫɬɟɩɟɧɶ ɫɠɚɬɢɹ ɝɚɡɚ. 
ɉɨɫɤɨɥɶɤɭ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ mp

ɨɩɪɟɞɟɥɟɧɨ ɝɢɞɪɨɫɢɫɬɟɦɨɣ ɢ ɹɜɥɹɟɬɫɹ ɜɟɥɢ-
ɱɢɧɨɣ ɩɨɫɬɨɹɧɧɨɣ, ɬɨ ɜɟɥɢɱɢɧɚ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟɦ ɧɚɱɚɥɶɧɨɣ 
ɡɚɪɹɞɤɢ 0p  ɚɤɤɭɦɭɥɹɬɨɪɚ. ɂɫɫɥɟɞɭɟɦ ɭɪɚɜ-
ɧɟɧɢɟ (9) ɧɚ ɷɤɫɬɪɟɦɭɦ. Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɩɢɲɟɦ 

ɟɝɨ ɩɪɚɜɭɸ ɱɚɫɬɶ ɜ ɜɢɞɟ
mɪ

ɪ
Vp 0

00 ln  ɢ ɜɵ-

ɱɢɫɥɢɦ ɩɪɨɢɡɜɨɞɧɭɸ ɩɨ ɩɟɪɟɦɟɧɧɨɣ 0ɪ  ɨɬ 
ɩɨɥɭɱɟɧɧɨɣ ɮɭɧɤɰɢɢ. ɉɪɢɪɚɜɧɹɜ ɩɨɥɭɱɟɧɧɨɟ 

ɜɵɪɚɠɟɧɢɟ ɤ ɧɭɥɸ, ɩɨɥɭɱɢɦ 1ln 0 
mɪ

ɪ
. Ɉɬɤɭɞɚ

е
p
p

x
x

ɨɩɬ
m

m
 

0

0 , 

ɝɞɟ ɟ - ɨɫɧɨɜɚɧɢɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɥɨɝɚɪɢɮ-
ɦɚ, ɨɩɬ - ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɬɟɩɟɧɢ ɫɠɚ-
ɬɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɢɧɟɬɢɱɟ-
ɫɤɚɹ ɷɧɟɪɝɢɹ ɞɨɫɬɢɝɚɟɬɫɹ, ɟɫɥɢ: 

е
x
x

m
0 ɢ ɟё ɡɧɚɱɟɧɢɟ ɪɚɜɧɨ

00
max

2
0

2
Vpvm










  . 

ȿɫɥɢ ɩɨɞɫɬɚɜɢɬɶ ɜ ɭɪɚɜɧɟɧɢɟ (8) ɡɧɚɱɟɧɢɟ 
ɨɩɬ  ɬɨ ɦɵ ɩɨɥɭɱɢɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ, 

ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɨɬ ɞɚɧɧɨɝɨ ɚɤɤɭɦɭɥɹ-
ɬɨɪɚ cvv max0  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ cv ɜɵɪɚɠɚɟɬ ɫɤɨɪɨɫɬɶ 
ɩɨɪɲɧɹ ɜ ɤɨɧɰɟ ɪɚɡɝɨɧɚ ɩɪɢ ɜɵɛɨɪɟ ɨɩɬɢ-
ɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɠɚɬɢɹ. 

Ɋɚɡɞɟɥɢɦ ɩɟɪɟɦɟɧɧɵɟ ɜ ɭɪɚɜɧɟɧɢɢ (8)  

m

c

x
x

dx
v

dt
ln

1
 .                   (11) 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɜɪɟɦɟɧɢ ɨɬ 0 ɞɨ t ɤɨɨɪɞɢ-
ɧɚɬɚ ɩɨɪɲɧɹ ɢɡɦɟɧɹɟɬɫɹ ɨɬ mх  ɞɨ х , ɬɨɝɞɚ  

 
x

mx

m

c

x
x

dx
v

dt
ln

1 . 

Ⱦɟɥɚɹ ɩɨɞɫɬɚɜɤɭ 
mx
xln , ɩɨɥɭɱɢɦ 


 




0

de
v
xt

c

m . 

ɉɨɫɥɟɞɧɢɣ ɢɧɬɟɝɪɚɥ ɹɜɥɹɟɬɫɹ ɧɟɫɨɛɫɬ-
ɜɟɧɧɵɦ, ɞɥɹ ɟɝɨ ɜɵɱɢɫɥɟɧɢɹ ɪɚɫɤɥɚɞɵɜɚɟɦ 
ɩɨɞɵɧɬɟɝɪɚɥɶɧɭɸ ɮɭɧɤɰɢɸ ɜ ɪɚɜɧɨɦɟɪɧɨ 
ɫɯɨɞɹɳɢɣɫɹ ɪɹɞ ɧɚ ɢɧɬɟɪɜɚɥɟ  ;0 Д7Ж: 
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ɉɪɢɦɟɧɹɹ ɩɨɱɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ, ɩɨɥɭɱɢɦ:  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɱɢɬɵɜɚɹ ɱɬɨ mxex   , 
ɩɨɥɭɱɢɦ: 
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xt .(12) 

ɍɪɚɜɧɟɧɢɟ (12) ɹɜɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 
ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ. ɉɨɞɫɬɚɜɥɹɹ ɜ ɷɬɨ ɭɪɚɜɧɟ-
ɧɢɟ 

pS
Vp

x



 00  

ɢ, ɨɛɨɡɧɚɱɚɹ 
mm p
p

x
x lnln  , 

ɦɵ ɩɨɥɭɱɢɦ 
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pvS
Vpt
c

. (13) 

ɍɪɚɜɧɟɧɢɟ (13) ɜɵɪɚɠɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɜɪɟɦɟɧɟɦ ɢ ɞɚɜɥɟɧɢɟɦ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ 
ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɪɲɧɹ. 

Ⱦɚɥɟɟ, ɩɨɥɶɡɭɹɫɶ ɭɪɚɜɧɟɧɢɟɦ (4), ɩɨɥɭ-
ɱɢɦ: 


S
mp , 

ɝɞɟ ω - ɭɫɤɨɪɟɧɢɟ ɩɨɪɲɧɹ. ɉɨɞɫɬɚɜɥɹɟɦ 
ɷɬɨ ɡɧɚɱɟɧɢɟ ɜ ɭɪɚɜɧɟɧɢɟ (13). 
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cv

t .(14) 

ɗɬɨ ɭɪɚɜɧɟɧɢɟ ɜɵɪɚɠɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɜɪɟɦɟɧɟɦ ɢ ɭɫɤɨɪɟɧɢɟɦ ɩɨɪɲɧɹ ɩɪɢ 
ɟɝɨ ɞɜɢɠɟɧɢɢ. ȼ ɷɬɨɦ ɭɪɚɜɧɟɧɢɢ 


 mln , 

ɝɞɟ m - ɭɫɤɨɪɟɧɢɟ ɜ ɧɚɱɚɥɟ ɞɜɢɠɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɚɜɥɟɧɢɸ mp . 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɫɤɨ-
ɪɨɫɬɶɸ ɢ ɜɪɟɦɟɧɟɦ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɭɪɚɜɧɟɧɢ-
ɟɦ (8), ɢɡ ɤɨɬɨɪɨɝɨ ɧɚɣɞɟɦ, ɱɬɨ 


cm v
v

x
xln , 

ɝɞɟ - ɜɵɪɚɠɚɟɬ ɨɬɧɨɲɟɧɢɟ ɦɝɧɨɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɹ ɤ cv  

Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ, ɱɬɨ 
2exx m  . 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ б, ɢ    ɜ ɭɪɚɜɧɟ-
ɧɢɟ ɞɜɢɠɟɧɢɹ (12), ɩɨɥɭɱɢɦ: 
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mpS
vemt . (15) 

ɗɬɨ ɭɪɚɜɧɟɧɢɟ ɜɵɪɚɠɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɜɪɟɦɟɧɟɦ ɢ ɫɤɨɪɨɫɬɶɸ ɩɨɪɲɧɹ ɩɪɢ ɟɝɨ 
ɞɜɢɠɟɧɢɢ. 

Ɇɚɬɟɦɚɬɢчɟɫɤɚɹ ɦɨɞɟɥɶ ɝɢɞɪɨɫɢɫɬɟɦɵ 
ɫ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɨɣ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ. 
Ɋɚɡɛɟɪɟɦ ɬɟɩɟɪɶ ɫɥɭɱɚɣ ɬɨɪɦɨɠɟɧɢɹ. ɇɚ ɪɢɫ. 
1, ɛ ɢɡɨɛɪɚɠɟɧ ɫɯɟɦɚɬɢɱɟɫɤɢ ɫɨɜɦɟɳɟɧɧɵɣ 
ɝɢɞɪɨɰɢɥɢɧɞɪ, ɨ ɤɨɬɨɪɨɦ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɞɥɹ 
ɫɥɭɱɚɹ ɬɨɪɦɨɠɟɧɢɢ. Ɍɚɤ ɤɚɤ ɫɢɥɚ pSP  ɧɚ-
ɩɪɚɜɥɟɧɚ ɩɪɨɬɢɜ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ, ɬɨ ɞɥɹ 
ɫɥɭɱɚɹ ɬɨɪɦɨɠɟɧɢɹ ɭɪɚɜɧɟɧɢɟ ɜɬɨɪɨɝɨ ɡɚɤɨɧɚ 
ɞɢɧɚɦɢɤɢ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ: 

pS
dt

xdm  2

2
 ɢɥɢ pS

dt
dvm  . 

ɂɡ ɭɪɚɜɧɟɧɢɹ (3) ɧɚɣɞɟɦ  

xS
Vp

V
Vpp


 oooo . 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɟ ɪ ɢ ɪɚɡɞɟɥɹɹ ɩɟɪɟ-
ɦɟɧɧɵɟ, ɩɨɥɭɱɢɦ 

x
dxVpmvdv  00  .                 (17) 

ɍɪɚɜɧɟɧɢɟ (17) ɬɨɠɞɟɫɬɜɟɧɧɨ ɭɪɚɜɧɟɧɢɸ 
(6), ɤɨɬɨɪɨɟ ɜɵɜɟɞɟɧɨ ɞɥɹ ɫɥɭɱɚɹ ɪɚɡɝɨɧɚ. 
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ɉɨɫɥɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɧɚɣɞɟɦ 

ɋхVpvm
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2 00

2
.             (18) 

Ⱦɥɹ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 0vv   ɢ 0xx   

ɋхVpvm



000

2
0 ln

2
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ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɟ C  ɜ ɭɪɚɜɧɟɧɢɟ (18), 
ɩɨɥɭɱɢɦ 

x
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00
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 .         (19) 

ȿɫɥɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ C  ɜɵɛɪɚɬɶ 0v  ɢ 

mxx  ,ɬɨ mхlnVpɋ  00 . 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɟ C  ɜ ɭɪɚɜɧɟɧɢɟ (18), 

ɩɨɥɭɱɢɦ 

mх
хVpvm ln

2 00
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 . 

ɉɨɫɥɟɞɧɟɟ ɭɪɚɜɧɟɧɢɟ ɨɞɢɧɚɤɨɜɨ ɩɪɢɝɨɞ-
ɧɨ ɤɚɤ ɞɥɹ ɩɪɨɰɟɫɫɚ ɪɚɡɝɨɧɚ ɬɚɤ ɢ ɞɥɹ ɬɨɪɦɨ-
ɠɟɧɢɹ, ɬ.ɤ. ɜ ɭɪɚɜɧɟɧɢɟ ɜɯɨɞɢɬ ɨɬɧɨɲɟɧɢɟ 

mx
x , ɤɨɬɨɪɨɟ ɜɫɟɝɞɚ ɛɭɞɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨ. 

ɂɡ ɭɪɚɜɧɟɧɢɹ (19) 0v  ɢ mxx   (ɢɡ ɩɨ-

ɫɥɟɞɧɟɝɨ ɭɪɚɜɧɟɧɢɹ 0vv   ɢ 0xx  ) ɨɩɪɟɞɟ-
ɥɢɦ 

m
c x

xvv 0
0 ln . 
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 , ɝɞɟ 
S

Vx 0
0  ; 

cv
v0

0  . 

Ɉɛɵɱɧɨ ɩɪɢ ɪɚɫɱɟɬɚɯ ɧɚɫ ɢɧɬɟɪɟɫɭɟɬ ɜɟ-
ɥɢɱɢɧɚ ɩɭɬɢ ɬɨɪɦɨɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ  
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ɉɭɬɶ ɪɚɡɝɨɧɚ ɨɬɥɢɱɚɬɶɫɹ ɛɭɞɟɬ ɬɨɥɶɤɨ ɡɧɚɤɨɦ 
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Ɉɞɧɚɤɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɭɬɢ ɪɚɡɝɨɧɚ 
ɭɞɨɛɧɟɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɭɪɚɜɧɟɧɢɟɦ 














m

m
mɪ ɪ

ɪ
S

V
S

VVxxx 000
0 1 .     (20) 

ɉɪɢ ɜɵɜɨɞɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɟɨɛɯɨ-

ɞɢɦɨ ɜ ɭɪɚɜɧɟɧɢɢ (11) ɩɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ 
ɩɪɟɞɟɥɵ, ɬɨɝɞɚ ɭɪɚɜɧɟɧɢɟ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ 
ɬɚɤ: 
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. 

ȼ ɧɚɱɚɥɟ ɩɭɬɢ 0xx   ɢ t=0. ɉɪɢ ɞɨɫɬɢɠɟ-

ɧɢɢ ɬɨɱɤɢ 0v ɢ mxx  , ɜɪɟɦɹ ɛɭɞɟɬ ɫɨ-

ɫɬɚɜɥɹɬɶ t0 (ɬɨɱɤɚ - mx ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɧɨɣ 
ɨɫɬɚɧɨɜɤɟ ɩɨɪɲɧɹ, ɬ.ɟ. 0v ). 

ɂМɯɨɞɹ ɢɡ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ (12), (13), (14) 
ɢ (15) ɩɟɪɟɩɢɲɭɬɫɹ ɜ ɜɢɞɟ: 
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cvtt  ; (23) 
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ɋ ɩɨɦɨɳɶɸ ɜɵɜɟɞɟɧɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɨɠɧɨ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɫɢɫɬɟɦɵ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ ɤɢɧɟ-
ɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 
ɪɚɫɱɟɬɚ ɦɨɝɭɬ ɛɵɬɶ: ɩɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ m 
ɢɥɢ ɩɪɢɜɟɞɟɧɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ J; ɫɤɨɪɨɫɬɶ 

ɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ 0v  ɢɥɢ  ω0; ɩɭɬɶ ɪɚɡ-

ɝɨɧɚ ɪх  ɢɥɢ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɜɚɥɭ ɝɢɞɪɨɦɨɬɨ-

ɪɚ ɭɝɨɥ ɩɨɜɨɪɨɬɚ p ɢɥɢ ɜɪɟɦɹ ɪɚɡɝɨɧɚ t0, 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ mp  
ɢ ɦɢɧɢɦɚɥɶɧɨɟ 0p .  

ɉɪɢɦɟɪ ɪɚɫчɟɬɚ ɬɨɪɦɨɡɧɨɣ ɝɢɞɪɨɫɢɫ-
ɬɟɦɵ. Ɋɚɫɱɟɬɭ ɩɨɞɥɟɠɚɬ: ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ 
ɨɛɴɟɦ ɝɚɡɨɜɨɣ ɩɨɥɨɫɬɢ ɚɤɤɭɦɭɥɹɬɨɪɚ 0V ; ɩɚ-
ɪɚɦɟɬɪɵ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɩɨ ɤɨɬɨɪɵɦ ɩɨ-
ɫɥɟɞɧɢɣ ɜɵɛɢɪɚɟɬɫɹ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɜɨɡɶɦɟɦ ɚɜɬɨɦɨɛɢɥɶ ȼȺɁ 
"ɀɢɝɭɥɢ", ɭ ɤɨɬɨɪɨɝɨ ɜɟɫ Ɋ = 13500 ɇ, ɦɚɫɫɚ 
m = 1,38 ɤɝ. Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɦ ɞɥɹ ɫɤɨɪɨɫɬɢ 
ɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ 0v =60 ɤɦ/ɱ =16,67 
ɦ/ɫ, ɜɪɟɦɟɧɢ ɪɚɡɝɨɧɚ t0= 15 ɫ, ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɞɚɜɥɟɧɢɹ mp  = 16 Ɇɉɚ ɢ ɞɚɜɥɟɧɢɹ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɣ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɚ ɝɚɡɨɦ 0p  = 0,5 
Ɇɉɚ. ɇɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɨɨɛ-
ɪɚɠɟɧɢɣ, ɱɬɨɛɵ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɚɤɤɭɦɭɥɹ-
ɬɨɪɚ ɞɥɹ ɬɨɪɦɨɠɟɧɢɹ ɧɟ ɛɵɥɨ ɪɟɡɤɨɝɨ ɭɞɚɪɚ. 
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Ɋɚɫɱɟɬ: 
1. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɨɛɴɟɦ ɝɚ-

ɡɨɜɨɣ ɩɨɥɨɫɬɢ ɚɤɤɭɦɭɥɹɬɨɪɚ 

ɥ100ɫɦ100000

5
160ln52

166738,1

0
ln2

3
2

0

2
0

0 








p
ɪp

mvV
m

. 

ȿɫɥɢ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɛɚɥɥɨɧɚ ɜɵ-
ɛɪɚɬɶ ɪɚɜɧɵɦ 250 ɦɦ, ɬɨ ɷɬɚ ɟɦɤɨɫɬɶ ɫɨɫɬɚ-
ɜɢɬɫɹ ɢɡ 2-ɯ ɛɚɥɥɨɧɨɜ ɞɥɢɧɨɣ 1,3 ɦ ɤɚɠɞɵɣ. 

2. Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨɪɚ 
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ɉɪɢɜɟɞɟɧɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 

2
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100
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mJ ,ɝɞɟ 

ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ 1-0
0 100ɫ

30
98014,3

30





n
 . 

36ɦ107,7716,0
515

47,338310000052 



r  

3. Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɝɢɞɪɨɦɨɬɨɪɚ  
66

0 101269
60

980107,77   nrQT ɦ3/ɫ 

ɢɥɢ 269,1TQ ɥ/ɫ. 

ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɦɨɬɨɪ 11Ɇ № 30, ɭ ɤɨɬɨ-
ɪɨɝɨ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ n0 = 13 
ɨɛ/ɫ; ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ 269,1TQ ɥ/ɫ; 
ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɪɚɡɜɢɜɚɟɦɵɣ ɩɪɢ ɞɚɜɥɟɧɢɢ 
10 Ɇɉɚ Ɇɤɪ=1170 ɇ ɦ; ɨɛɳɢɣ ɄɉȾ η =0,93; 
ɝɚɛɚɪɢɬɵ 213 ɯ 213 ɯ 550 ɦɦ; ɜɟɫ 110 ɇ. 

4. ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɫɥɨɜ-
ɧɨɝɨ ɩɨɪɲɧɹ: 
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5. ɉɭɬɶ ɪɚɡɝɨɧɚ: 
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1000001 00 
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6. Ɇɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɞɜɢɝɚɬɟɥɟɦ 
ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɧɚ ɪɚɡɝɨɧ ɚɜɬɨɦɨɛɢɥɹ ɜ 
ɬɟɱɟɧɢɟ 15 ɫ ɞɨ ɫɤɨɪɨɫɬɢ 60 ɤɦ/ɱɚɫ: 

ɤВɬ. 8,20
ɫ

ɦɤг20804
15

20867,161350
3

2

22
0
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xmv
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7. Ɇɨɳɧɨɫɬɶ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɬɪɟɧɢɹ ɢ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɥ): 

ɤВɬ. 2511601062
75

71627
75

232
0

0 ,,,kv
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N ɬɪ
ɫɨɩɪ 


 

. 
8. ɉɪɢ ɧɚɥɢɱɢɢ ɫɢɫɬɟɦɵ ɪɟɤɭɩɟɪɚɰɢɢ 

ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɭɦɟɧɶɲɚɟɬɫɹ 

.86,2
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25,118,20
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N
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Ɂɚɤɥɸчɟɧɢɟ 
Ⱥɧɚɥɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɪɚɫɱɟɬɨɜ ɩɨ-

ɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɟ ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɞɥɹ 
ɪɟɤɭɩɟɪɚɰɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟ-
ɧɨɣ ɦɚɫɫɵ ɞɜɢɠɭɳɟɣɫɹ ɱɚɫɬɢ ɦɚɲɢɧɵ ɩɪɢ 
ɩɨɦɨɳɢ ɝɢɞɪɨɦɨɬɨɪɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶ-
ɲɢɬɶ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɟɝɨ ɪɚɡɝɨɧɟ ɡɚ 
ɫɱɟɬ ɜɵɫɜɨɛɨɠɞɚɟɦɨɣ ɷɧɟɪɝɢɢ, ɩɨɥɭɱɟɧɧɨɣ 
ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɜɨ-
ɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. 
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AЛЬЭЫКМЭ. TСО pКpОr proposОs К ЦОЭСoН Пor soХv-
ТЧР К ЦКЭСОЦКЭТМКХ ЦoНОХ ЮsТЧР РКs СвНrКЮХТМ ЛКЭЭОrв 
ОЧОrРв rОМovОrв ФТЧОЭТМ rОНЮМОН ЦКss МoЧsЭrЮМЭТoЧ 
ЦКМСТЧОrв. IЧ ЭСТs КrЭТМХО ТЭ Тs provОН ЭСКЭ ЭСО ЮsО oП 
ЛКЭЭОrв РКs СвНrКЮХТМ Эo rОМovОr ЭСО ФТЧОЭТМ ОЧОrРв oП 
ЭСО pТsЭoЧ, аСТМС sСoаs ЭСО ЦКss oП ЭСО ЦovТЧР pКrЭs 
oП ЭСО ЦКМСТЧО МКЧ rОНЮМО ОЧРТЧО poаОr аСОЧ КММОХ-
ОrКЭТЧР. AЧ ОбКЦpХО oП МКХМЮХКЭТoЧ poаОr rОqЮТrОН Пor 
КЧ ТЧЭОrЧКХ МoЦЛЮsЭТoЧ ОЧРТЧО ТЧ ЭСО prОsОЧМО oП К 
vОСТМХО КММОХОrКЭТoЧ oП rОМovОrв. 

 

KОваoЫНЬ: РКs СвНrКЮХТМ КММЮЦЮХКЭor, rОМovОrв 
sвsЭОЦ, ЭСО poаОr oП ЭСО ОЧРТЧО. 
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