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Abstract. Object of research – hydraulic drive of tilting platform mechanism of dump truck. We pro-

pose a dynamic model of the hydraulic system. The model takes into account the cyclic operation  

(lifting, lowering the platform). 
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ȼɜɟɞɟɧɢɟ 
 

Ɋɚɛɨɬɚ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ ɦɟ-
ɯɚɧɢɡɦɚ ɚɜɬɨɦɨɛɢɥɹ-ɫɚɦɨɫɜɚɥɚ (ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɟ ɱɟɪɟɞɨɜɚɧɢɟ ɩɨɞɴɟɦɚ ɢ ɱɚɫɬɢɱɧɨɝɨ 

ɨɩɭɫɤɚɧɢɹ ɩɥɚɬɮɨɪɦɵ) ɜɚɠɧɨ ɩɪɢ ɪɚɡɝɪɭɡɤɟ 
ɫɥɢɩɲɟɝɨɫɹ ɢɥɢ ɩɪɢɦɟɪɡɲɟɝɨ ɝɪɭɡɚ ɤ ɩɥɚɬ-
ɮɨɪɦɟ. ɍɱɟɬ ɬɚɤɨɣ ɪɚɛɨɬɵ ɩɪɢ ɞɢɧɚɦɢɱɟɫɤɨɦ 

ɪɚɫɱɟɬɟ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ 

ɦɟɯɚɧɢɡɦɚ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɹɟɬ ɜɨɡɦɨɠ-

ɧɨɫɬɢ ɪɚɫɱɟɬɚ, ɚɧɚɥɢɡɚ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɷɬɨɣ ɝɢɞɪɨɫɢɫɬɟɦɵ. 

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɪɚɛɨɬ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɢɫ-
ɬɟɦ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɩɥɚɬɮɨɪɦɵ ɧɟ ɭɱɢɬɵɜɚ-
ɟɬɫɹ ɩɪɨɰɟɫɫ ɟɟ ɨɩɭɫɤɚɧɢɹ. ȼ ɱɚɫɬɧɨɫɬɢ ɜ ɪɚ-
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ɛɨɬɟ [1] ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɰɢɤɥ ɩɨɞɴɟ-
ɦɚ ɩɥɚɬɮɨɪɦɵ. 

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɋɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 

ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɩɪɨɤɢɞɵ-

ɜɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ ɨɩɭɫɤɚɧɢɢ ɩɥɚɬ-
ɮɨɪɦɵ ɫ ɰɟɥɶɸ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨ-
ɫɢɫɬɟɦɵ. Ⱦɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɥɹ 
ɩɪɨɰɟɫɫɚ ɨɩɭɫɤɚɧɢɹ ɩɥɚɬɮɨɪɦɵ ɢ ɦɨɞɟɥɶ ɞɥɹ 
ɟɟ ɩɨɞɴɟɦɚ [1] ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ ɰɢɤɥɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɩ-

ɪɨɤɢɞɵɜɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ. 
 

Ɇɨɞɟɥɶ ɝɢɞɪɨɩɪɢɜɨɞɚ  
 

ɋ ɭɱɟɬɨɦ ɪɚɛɨɬɵ [1] ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 
ɤɚɪɶɟɪɧɨɝɨ ɫɚɦɨɫɜɚɥɚ ȻɟɥȺɁ-75131 ɫɨɫɬɚɜ-
ɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ (ɪɢɫ. 1). 

 

ɉɪɢ ɷɬɨɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
MGR, JGR ɢ MPL, JPL –  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɫɫɵ ɢ 

ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɝɪɭɡɚ ɢ ɩɥɚɬɮɨɪɦɵ; XGR, 

YGR ɢ XPL, YPL – ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɝɪɭɡɚ ɢ 

ɩɥɚɬɮɨɪɦɵ; RGR ɢ RPL – ɪɚɞɢɭɫɵ ɜɪɚɳɟɧɢɹ 
ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɝɪɭɡɚ ɢ ɩɥɚɬɮɨɪɦɵ; F – 

ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ (Ƚɐ); z 

– ɩɟɪɟɦɟɳɟɧɢɟ ɡɜɟɧɶɟɜ Ƚɐ; di ɢ dɲɬ – ɞɢɚɦɟɬ-
ɪɵ i-ɯ ɫɬɭɩɟɧɟɣ ɢ ɲɬɨɤɚ Ƚɐ; Li – ɪɚɫɫɬɨɹɧɢɟ 
ɩɨ ɨɩɨɪɚɦ Ƚɐ ɜ ɧɚɱɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɜɵ-

ɞɜɢɧɭɬɵɯ i-ɯ ɫɬɭɩɟɧɹɯ; Qɧ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ; 
Qɫɧɠ – ɪɚɫɯɨɞ (ɧɚ ɫɠɚɬɢɟ ɠɢɞɤɨɫɬɢ ɦɟɠɞɭ 

ɧɚɫɨɫɨɦ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ ɜ ɨɛɴɟɦɟ Vɫɠɧ = 

Strɧ ·Lɧ );  Strɧ ɢ Lɧ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢ ɞɥɢɧɚ 
ɬɪɭɛɨɩɪɨɜɨɞɚ  ɦɟɠɞɭ ɧɚɫɨɫɨɦ ɢ ɪɚɫɩɪɟɞɟɥɢ-

ɬɟɥɟɦ; ɏɠ  ɢ Ɇɠ – ɩɟɪɟɦɟɳɟɧɢɟ ɢ ɦɚɫɫɚ ɠɢɞ-

ɤɨɫɬɢ ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; Str ɢ L – 

ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɢ ɞɥɢɧɚ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨ-
ɩɪɨɜɨɞɚ; Qɫɠɩ ɢ Qɫɠɲ – ɪɚɫɯɨɞɵ ɧɚ ɫɠɚɬɢɟ 
ɠɢɞɤɨɫɬɢ ɜ ɧɚɩɨɪɧɨɦ ɢ ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨ-
ɜɨɞɟ; Strɫɥ ɢ Lɫɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟ-
ɧɢɹ ɢ ɞɥɢɧɚ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ; ɏɠɫɥ ɢ 

Ɇɠɫɥ – ɩɟɪɟɦɟɳɟɧɢɟ ɢ ɦɚɫɫɚ ɠɢɞɤɨɫɬɢ ɜ 
ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; Ddz – ɞɢɚɦɟɬɪ ɫɟɱɟ-
ɧɢɹ ɜ ɲɚɣɛɟ, ɜɫɬɪɨɟɧɧɨɣ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ 

Ƚɐ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɪɚɡɝɨɧɚ ɩɥɚɬɮɨɪɦɵ ɩɪɢ 

ɟɟ ɩɨɞɴɟɦɟ. 
 

 
 

Ɋɢɫ. 1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ (ɨɩɭɫɤɚɧɢɟ ɩɥɚɬɮɨɪɦɵ) 
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Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɩɪɨɤɢ-

ɞɵɜɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ ɨɩɭɫɤɚɧɢɢ ɩɥɚɬ-
ɮɨɪɦɵ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɜɪɟɦɹ ɨɩɭɫɤɚɧɢɹ ɩɥɚɬɮɨɪɦɵ ɢ ɨɩɬɢɦɢɡɢɪɨ-
ɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɦɭ ɚɜɬɨɦɨɛɢɥɹ-
ɫɚɦɨɫɜɚɥɚ ɢ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɚ-
ɤɭɭɦɚ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɪɚɛɨɬɵ ɩɪɢ  

ɡɚɩɨɥɧɟɧɢɢ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɫɬɭɩɟɧɢ ɞɜɭ-

ɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɩɪɨɤɢ-

ɞɵɜɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ. 
 

ɉɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɝɢɞɪɨ-
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢɡ ɩɨɥɨɠɟɧɢɹ «ɉɨɞɴɟɦ» ɜ 
ɩɨɥɨɠɟɧɢɟ «Ɉɩɭɫɤɚɧɢɟ» ɧɚɩɨɪɧɚɹ ɜɟɬɜɶ, 
ɫɜɹɡɚɧɧɚɹ ɫ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɶɸ ɝɢɞɪɨɰɢ-

ɥɢɧɞɪɨɜ, ɫɬɚɧɨɜɢɬɫɹ ɫɥɢɜɧɨɣ, ɚ ɫɥɢɜɧɚɹ,  
ɫɜɹɡɚɧɧɚɹ ɫɨ ɲɬɨɤɨɜɵɦɢ ɩɨɥɨɫɬɹɦɢ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɨɜ, – ɧɚɩɨɪɧɨɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢ-

ɦɟɧɢɬɶ ɨɩɢɫɚɧɧɵɟ  ɜ ɪɚɛɨɬɟ [1] ɜɵɪɚɠɟɧɢɹ ɜ 
ɬɨɦ ɠɟ ɜɢɞɟ, ɱɬɨ ɢ ɞɥɹ ɩɪɨɰɟɫɫɚ ɩɨɞɴɟɦɚ 
ɩɥɚɬɮɨɪɦɵ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɹ ɞɚɥɶɧɟɣ-

ɲɢɣ ɚɧɚɥɢɡ. 
 

ȼ ɩɪɨɰɟɫɫɟ ɨɩɭɫɤɚɧɢɹ ɩɥɚɬɮɨɪɦɵ, ɩɟɪɜɨɣ 

ɡɚɞɜɢɝɚɟɬɫɹ ɫɬɭɩɟɧɶ ɦɟɧɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɞɜɭ-

ɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ. Ⱦɚɥɶɧɟɣɲɟɟ ɫɤɥɚɞɵɜɚ-
ɧɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɩɥɚɬɮɨɪɦɵ ɢ ɨɫɬɚɜɲɟɝɨɫɹ ɩɪɢ-

ɥɢɩɲɟɝɨ ɝɪɭɡɚ. ɉɪɢ ɷɬɨɦ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 

ɫɤɥɚɞɵɜɚɧɢɹ ɨɫɬɚɜɲɢɯɫɹ ɫɬɭɩɟɧɟɣ ɲɬɨɤɨɜɚɹ 
ɩɨɥɨɫɬɶ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɚɜ-
ɥɟɧɢɟɦ. 

 

1. ɍɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

 

( )

2

3 4
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P ɉ

d z
M F p S p S i n

dt

d z
M F p S i n

dt

⎧
⋅ = + ⋅ − ⋅ =⎪⎪

⎨
⎪ ⋅ = − ⋅ = −⎪⎩

 

 

Ʉɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɥɚɬɮɨɪɦɵ: 

 

( )
( )

cos 1

sin 1

PL PL

PL PL

ɏ R beta

Y R beta

⎧ = ⋅ − φ⎪
⎨

= ⋅ − φ⎪⎩
. 

 

Ʉɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɢɥɢɩɲɟɝɨ ɤ 
ɩɥɚɬɮɨɪɦɟ ɝɪɭɡɚ: 
 

( )
( )

cos 2

sin 2

GR GR

GR GR

ɏ R beta

Y R beta

⎧ = ⋅ − φ⎪
⎨

= ⋅ − φ⎪⎩
. 

 

( )
( ) ( )max
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1 2

, 0;
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L z M g X
F z L L

N b b alfa

− ⋅ ⋅ ⋅
⎡ ⎤= ∈ −⎣ ⎦⋅ ⋅ ⋅ − φ

. 

 

ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ 

 

( )22 2
1 2 max

1 2

arccos
2

b b L z
alfa

b b

⎛ ⎞+ − −
⎜ ⎟φ = −
⎜ ⎟⋅ ⋅⎝ ⎠

. 

 

2. ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨ-
ɩɪɨɜɨɞɟ [1]: 

 

ɞɥɹ ɭɱɚɫɬɤɚ 2-3: 
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ɞɥɹ ɭɱɚɫɬɤɚ 4-5: 
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3. ɂɡ ɭɪɚɜɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ  
 

( )3
0 3

ɠ
ɒɌ

A p

ɒɌ

dx dz
Str S

dp dt dt E a p
dt Str L S z

⋅ − ⋅
= ⋅ + ⋅
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( )4
0 4

ɠɫɥ
ɉi ɫɥ

A p

ɫɥ ɫɥ ɉi
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ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨ-
ɞɟɥɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɢ ɜ ɪɚɛɨɬɟ [1]. 

 

ɋɢɫɬɟɦɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 

ɜɤɥɸɱɚɟɬ ɬɪɢ ɭɪɚɜɧɟɧɢɹ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɢ 

ɬɪɢ ɭɪɚɜɧɟɧɢɹ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. Ɉɧɚ ɪɟɲɚɟɬ-
ɫɹ ɧɚ ɯɚɪɚɤɬɟɪɧɵɯ ɭɱɚɫɬɤɚɯ ɪɚɛɨɬɵ ɝɢɞɪɨɰɢ-

ɥɢɧɞɪɨɜ ɫ ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɪɚɧɟɟ ɩɨɫɥɟɞɨɜɚ-
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ɬɟɥɶɧɨɫɬɢ ɫɤɥɚɞɵɜɚɧɢɹ ɡɜɟɧɶɟɜ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɨɜ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨɫɹ ɦɟɯɚɧɢɡɦɚ. 
 

ȼɵɜɨɞɵ 

 

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɥɫɹ ɞɥɹ ɤɚɪɶɟɪɧɨɝɨ ɫɚɦɨɫɜɚɥɚ 
ȻɟɥȺɁ-75131. ɉɨɥɭɱɟɧɵ ɩɟɪɟɯɨɞɧɵɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɤɚɤ ɩɪɢ 

ɨɩɭɫɤɚɧɢɢ ɩɭɫɬɨɣ ɩɥɚɬɮɨɪɦɵ, ɬɚɤ ɢ ɫ ɩɪɢ-

ɥɢɩɲɢɦ ɝɪɭɡɨɦ ɫ ɭɫɬɚɧɨɜɤɨɣ ɲɚɣɛɵ, ɢɦɟɸ-

ɳɟɣ ɪɚɡɧɵɟ Ddz.  

 

Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɨɛ-

ɯɨɞɢɦɨɝɨ ɩɨɞɩɨɪɚ ɧɚ ɫɥɢɜɟ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨ-
ɦɟɧɬ ɨɩɭɫɤɚɧɢɹ ɩɥɚɬɮɨɪɦɵ ɩɪɢ ɪɚɛɨɬɟ  
ɫɬɭɩɟɧɟɣ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ (ɩɪɢɧɭɞɢ-

ɬɟɥɶɧɨɝɨ ɨɩɭɫɤɚɧɢɹ) ɲɬɨɤɨɜɵɟ ɩɨɥɨɫɬɢ ɝɢɞ-

ɪɨɰɢɥɢɧɞɪɨɜ ɧɟ ɭɫɩɟɜɚɸɬ ɡɚɩɨɥɧɹɬɶɫɹ, ɱɬɨ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɜɚɤɭɭɦɚ ɜ ɞɚɧ-

ɧɵɯ ɩɨɥɨɫɬɹɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɬɶ ɧɚ 
ɞɚɥɶɧɟɣɲɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɫɢɫɬɟɦɵ.  

 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɭɜɟɥɢɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɧɚ ɫɥɢɜɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ  

ɜɪɟɦɟɧɢ ɨɩɭɫɤɚɧɢɹ ɩɭɫɬɨɣ ɩɥɚɬɮɨɪɦɵ ɢ 

ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ-
ɫɚɦɨɫɜɚɥɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ 
ɩɨɥɭɱɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɩɬɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɲɚɣɛɵ ɞɥɹ ɝɢɞɪɨɫɢɫɬɟɦɵ 

ɤɚɪɶɟɪɧɨɝɨ ɫɚɦɨɫɜɚɥɚ ȻɟɥȺɁ-75131, ɭɫɬɚɧɚɜ-
ɥɢɜɚɟɦɨɣ ɞɥɹ ɩɨɞɩɨɪɚ ɩɨɪɲɧɟɜɵɯ ɩɨɥɨɫɬɟɣ 

ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ  

20 ɦɦ.  

 

Ⱦɥɹ ɷɬɨɝɨ ɜɚɪɢɚɧɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɜɟɞɟ-
ɧɚ ɧɚ ɪɢɫ. 2. 

 
Ɋɢɫ. 2.  ɂɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɩɨɥɨɫɬɹɯ ɝɢɞ-

ɪɨɰɢɥɢɧɞɪɚ. 
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