
ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
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ɦɚɪɤɢ Ɏ – 4ɆȻ. Ʉɪɭɝɥɚɹ ɮɨɪɦɚ ɨɛɨɥɨɱɤɢ ɨɛɪɚɡɰɚ ʋ3 ɩɨɥɭɱɟɧɚ ɛɥɚɝɨɞɚɪɹ ɩɨɞɛɨɪɭ 
ɦɚɪɤɢ ɮɬɨɪɨɩɥɚɫɬɚ ɢ ɪɟɠɢɦɨɜ ɷɤɫɬɪɭɡɢɢ. 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɡɦɟɪɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɤɚɛɟɥɹ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ ɤɚɛɟɥɹ ɦɚɪɤɢ ɄȼɋɎ-75 [1] ɢ ɤɚɛɟɥɹ M17/176-00002 [4] ɩɨɤɚɡɚɥ, ɱɬɨ 
ɩɨɥɭɱɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɤɚɡɚɥɢɫɶ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɚɪɚɦɟɬɪɚɦ ɥɭɱɲɟ, ɱɟɦ ɭ ɟɝɨ 
ɚɧɚɥɨɝɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɨɟɧɧɨɦɭ ɚɦɟɪɢɤɚɧɫɤɨɦɭ ɫɬɚɧɞɚɪɬɭ MIL – C – 17/176D [2].   

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɤɚɛɟɥɶ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɦɨɧɬɚɠɚ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɛɨɪɬɭ 
ɫɚɦɨɥɟɬɨɜ, ɢ ɛɭɞɟɬ ɜɧɟɞɪɟɧ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. ȼɧɟɞɪɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɤɚɛɟɥɹ ɩɨɡɜɨɥɢɬ 
ɱɚɫɬɢɱɧɨ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɢɦɩɨɪɬɨɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɪɭɛɟɠɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 
ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ ɜ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɊɎ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɫɤɨɥɶɤɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɤɚɛɟɥɹ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 
ɚɦɟɪɢɤɚɧɫɤɨɦɭ ɜɨɟɧɧɨɦɭ ɫɬɚɧɞɚɪɬɭ MIL – C – 17/176D, ɬɨ ɜɨɡɦɨɠɧɨ ɪɚɫɲɢɪɟɧɢɟ 
ɪɵɧɤɚ ɫɛɵɬɚ ɞɨ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɚɧ ȿɜɪɨɩɵ ɢ ɋɒȺ. 
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ɊȺɁɊȺȻɈɌɄȺ ɗɅȿɆȿɇɌɈȼ ɐɂɎɊɈȼɈɃ ɋɂɋɌȿɆɕ ɍɉɊȺȼɅȿɇɂə 
ȾɅə ȾɉɌ ɇȺ ȻȺɁȿ ɉɊɈȽɊȺɆɆɇɈɃ ɋɊȿȾɕ MEXBIOS 

Ʉɚɡɚɤɨɜ ȿ.ɉ. 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɩɪɢɜɨɞɨɜ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, 

ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɱɟɪɟɞɧɨɣ ɡɚɞɚɱɟɣ, ɱɶɟ ɪɟɲɟɧɢɟ ɬɪɟɛɭɟɬ ɨɛɲɢɪɧɵɯ ɡɧɚɧɢɣ ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɩɟɪɟɯɨɞ ɢɡ ɬɟɤɫɬɨɜɨɣ ɫɪɟɞɵ 
ɜ ɜɢɡɭɚɥɶɧɵɟ ɛɥɨɤ ɫɯɟɦɵ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ 
ɨɲɢɛɨɤ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɨɤɚɡɚɬɶ ɩɟɪɟɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɱɚɫɬɨɬɵ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɜ ɤɨɧɬɭɪɟ ɫɤɨɪɨɫɬɢ, 
ɦɟɬɨɞɨɦ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ MexBIOS. 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 
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ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ⱥɋɍ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɢɫɩɨɥɶɡɭɸɬ ɝɨɬɨɜɭɸ ɦɨɞɟɥɶ 
ȾɉɌ ɜ ɫɪɟɞɟ MexBIOS. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɛɥɨɤ ɫɯɟɦɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  

 
Ɋɢɫ. 1. Ɇɨɞɟɥɶ ɨɛɴɟɤɬɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
ȼɬɨɪɵɦ ɷɬɚɩɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɞɪɚɣɜɟɪɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

Ⱥɐɉ, ɒɂɆ ɢ ɷɧɤɨɞɟɪɨɦ, ɚ ɬɚɤ ɠɟ ɩɪɨɢɡɜɟɫɬɢ ɨɬɤɚɥɢɛɪɨɜɤɭ ɡɧɚɱɟɧɢɣ ɫ Ⱥɐɉ [1]. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 

ɞɢɫɤɪɟɬɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɬ.ɤ. ɲɚɝ ɪɚɫɱɟɬɚ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɟɧ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ. ɂɫɯɨɞɹ 
ɢɡ ɷɬɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɱɚɫɬɨɬɨɣ ɤɜɚɧɬɨɜɚɧɢɹ ɢ 
ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɱɟɦ fɤɜ/fɭɬ. [2]. 

Ɍɨɝɞɚ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɤɨɧɬɭɪɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 
 ɫ ɭɱɟɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɪɚɫɱɟɬ ɜ ɹɞɪɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 10 ɤȽɰ 

ɚɩɟɪɢɨɞɢɱɟɫɤɢɦ ɡɜɟɧɨɦ ɩɪɟɧɟɛɪɟɝɚɟɦ; 
 ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɫɱɢɬɚɟɦ ɛɟɡɵɧɟɪɰɢɨɧɧɨɣ ɢ ɧɚɫɬɪɨɟɧɧɨɣ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ kɬ=1. 

Ɍɪɟɬɶɢɦ ɷɬɚɩɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɤɨɧɬɭɪɨɜ 
ȾɉɌ. 

Ʉɨɧɬɭɪ ɬɨɤɚ ɢ ɤɨɧɬɭɪ ɫɤɨɪɨɫɬɢ ɧɚɫɬɪɨɢɥɢ ɩɨ ɦɟɬɨɞɢɤɟ Ʉɟɫɫɥɟɪɚ ɧɚ ɉɂ ɪɟɝɭɥɹɬɨɪɵ. 
ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɢ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2 ɢ 3. 

 
 

Ɋɢɫ. 2. ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɬɨɤɚ Ɋɢɫ. 3. Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɤɨɧɬɭɪɚ ɬɨɤɚ 

 
ȼɢɞ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɜ ɤɨɧɬɭɪɟ ɬɨɤɚ – ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ. ȼɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 2.4 ɦɫ. 
ɇɚɫɬɪɨɣɤɚ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɩɪɨɢɡɜɟɞɟɧɚ ɧɚ ɫɢɦɦɟɬɪɢɱɧɵɣ ɨɩɬɢɦɭɦ ɫ ɮɢɥɶɬɪɨɦ ɧɚ 

ɜɵɯɨɞɟ [3]. Ⱥɩɟɪɢɨɞɢɱɟɫɤɢɣ ɮɢɥɶɬɪ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɭɫɬɚɧɨɜɥɟɧ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɜɟɥɢɱɢɧɵ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ MexBIOS ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ ɪɢɫ. 4. 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
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Ɋɢɫ. 4. ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ Ɋɢɫ. 5. ɉɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ 

ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ 
 
ɂɡ–ɡɚ ɬɨɝɨ, ɱɬɨ ɫɢɝɧɚɥ ɫɤɨɪɨɫɬɢ ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 

(ɛɥɨɤ SPEED_FR) ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɢ 
ɩɨɫɬɨɹɧɧɨɣ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ ɛɭɞɟɬ ɜɵɡɵɜɚɬɶ ɜɢɛɪɚɰɢɢ ɞɜɢɝɚɬɟɥɹ. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ 
ɪɚɛɨɬɵ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ  ɜ ɞɟɫɹɬɶ ɪɚɡ ɦɟɧɶɲɟ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ 
ɪɚɫɱɟɬɟ. 

ɉɪɨɜɟɪɤɭ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɨɧɬɭɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜ ɥɢɧɟɣɧɨɣ ɡɨɧɟ, ɤɨɝɞɚ 
ɪɟɝɭɥɹɬɨɪ ɬɨɤɚ ɢ ɫɤɨɪɨɫɬɢ ɧɟ ɜɯɨɞɢɬ ɜ ɧɚɫɵɳɟɧɢɟ. [4]. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɫ ɢɡɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɵ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɪɨɜɟɞɟɧɵ ɩɪɢ ɫɥɟɞɭɸɳɢɯ 
ɞɚɧɧɵɯ: 2 ɤȽɰ, 1 ɤȽɰ, 500 Ƚɰ ɢ 200 Ƚɰ. ɇɚ ɪɢɫ.6-9 ɩɪɢɜɟɞɟɧɵ ɜɪɟɦɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ 
ɩɨɥɭɱɟɧɧɵɟ ɜ ɤɨɧɬɭɪɟ ɬɨɤɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ 
QG_RECT. 

ɇɚ ɪɢɫ.6–9 ɩɨɤɚɡɚɧɵ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ. 

 
Ɋɢɫ. 6. Ɉɬɪɚɛɨɬɤɚ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɤɨɧɬɭɪɟ ɫɤɨɪɨɫɬɢ ɩɪɢ ɱɚɫɬɨɬɟ 

ɞɢɫɤɪɟɬɢɡɚɰɢɢ f = 2 ɤȽɰ 

 
Ɋɢɫ. 7. Ɉɬɪɚɛɨɬɤɚ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɤɨɧɬɭɪɟ ɫɤɨɪɨɫɬɢ ɩɪɢ ɱɚɫɬɨɬɟ 

ɞɢɫɤɪɟɬɢɡɚɰɢɢ f = 1 ɤȽɰ 
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Ɋɢɫ. 8. Ɉɬɪɚɛɨɬɤɚ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɤɨɧɬɭɪɟ ɫɤɨɪɨɫɬɢ ɩɪɢ ɱɚɫɬɨɬɟ 

ɞɢɫɤɪɟɬɢɡɚɰɢɢ f = 500 Ƚɰ 

 
Ɋɢɫ. 9. Ɉɬɪɚɛɨɬɤɚ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɤɨɧɬɭɪɟ ɫɤɨɪɨɫɬɢ  ɩɪɢ ɱɚɫɬɨɬɟ 

ɞɢɫɤɪɟɬɢɡɚɰɢɢ f = 200 Ƚɰ 
 
ȼɵɜɨɞɵ: ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜɵɲɟ ɞɢɚɝɪɚɦɦɚɯ ɜɢɞɧɨ, ɱɬɨ, ɟɫɥɢ ɱɚɫɬɨɬɚ 

ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɫɢɝɧɚɥɚ ɧɟ ɦɟɧɶɲɟ, ɱɟɦ ɭɞɜɨɟɧɧɚɹ ɧɚɢɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɫɢɝɧɚɥɚ, ɬɨ 
ɩɨɥɭɱɟɧɧɵɣ ɞɢɫɤɪɟɬɧɵɣ ɫɢɝɧɚɥ ɷɤɜɢɜɚɥɟɧɬɟɧ ɫɢɝɧɚɥɭ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɜ 
ɬɨɱɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧ, ɱɬɨ ɦɵ ɦɨɠɟɦ ɧɚɛɥɸɞɚɬɶ ɧɚ ɱɚɫɬɨɬɚɯ 2 ɤȽɰ, 1 ɤȽɰ ɢ 500 Ƚɰ. 
ɉɪɢ ɱɚɫɬɨɬɟ 200 Ƚɰ ɧɚɛɥɸɞɚɟɬɫɹ ɛɨɥɶɲɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɜ ɨɬɪɚɛɨɬɤɟ ɫɢɝɧɚɥɚ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɧɟ ɫɨɛɥɸɞɟɧɢɹ ɪɚɜɟɧɫɬɜɚ ɫɨɨɬɧɨɲɟɧɢɣ ɱɚɫɬɨɬɵ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɢ ɱɚɫɬɨɬɵ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɬ.ɟ. ɜɢɞɧɨ ɢɫɤɚɠɟɧɢɟ ɫɢɝɧɚɥɚ. ȿɫɥɢ ɫɢɝɧɚɥ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɟ ɜ 
ɩɨɥɧɨɣ ɬɨɱɧɨɫɬɢ (ɭɜɟɥɢɱɟɧ ɩɟɪɢɨɞ ɫɢɝɧɚɥɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ), ɬɨ ɷɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɜɢɛɪɚɰɢɢ ɞɜɢɝɚɬɟɥɹ ɢ ɧɟ ɨɬɪɚɛɨɬɤɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɧɬɭɪ ɫɤɨɪɨɫɬɢ ɩɪɢ ɱɚɫɬɨɬɟ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɪɚɜɧɨɣ  f=200 Ƚɰ ɢ 
ɧɢɠɟ ɧɟ ɢɦɟɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɬɚɤ ɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɲɭɦɚ. 
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