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In this work coordinate-measuring machines which allow to produce measuring of any details by 

control of sizes of forms of wares and reversible engineering in different industries of engineer. In the 

case when there is not possibility to use a stationary machine, when it is necessary to measure a large-

sized detail or conduct measuring directly on a repair  area. 
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ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɬɢɩɨɜ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ  ɢɡɦɟɪɟɧɢɹ ɞɟɬɚɥɟɣ ɪɚɡɥɢɱɧɵɯ ɪɚɡ-
ɦɟɪɨɜ ɢ ɮɨɪɦ. 

Ʉɨɨɪɞɢɧɚɬɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ (ɄɂɆ) – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɮɢɡɢɱɟɫɤɢɯ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɚ. Ɇɚɲɢɧɚ ɦɨɠɟɬ ɭɩɪɚɜ-
ɥɹɬɶɫɹ ɜɪɭɱɧɭɸ ɨɩɟɪɚɬɨɪɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨ, ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɚ. 
ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɡɨɧɞɚ, ɩɪɢɤɪɟɩɥɟɧɧɨɝɨ ɤ ɩɨɞɜɢɠɧɨɣ ɨɫɢ 
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ɦɚɲɢɧɵ. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɡɨɧɞɵ ɦɨɝɭɬ ɛɵɬɶ ɦɟɯɚɧɢɱɟɫɤɨɝɨ, ɨɩɬɢɱɟɫɤɨɝɨ, ɥɚ-
ɡɟɪɧɨɝɨ ɬɢɩɚ, ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɡɨɧɞɵ ɞɧɟɜɧɨɝɨ ɫɜɟɬɚ ɢ ɞɪ. [1]. 

ɋɨɜɪɟɦɟɧɧɵɟ ɄɂɆ ɩɪɟɞɫɬɚɜɥɟɧɵ ɲɢɪɨɤɢɦ ɦɨɞɟɥɶɧɵɦ ɪɹɞɨɦ, ɱɬɨ ɩɨɡ-
ɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɦɚɲɢɧɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɲɚɟɦɵɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɡɚɞɚɱɚ-
ɦɢ, ɭɫɥɨɜɢɹɦɢ (ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ, ɜɥɚɠɧɨɫɬɶ, ɡɚɩɵɥɟɧɧɨɫɬɶ) ɢ ɮɢɧɚɧɫɨ-
ɜɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɄɂɆ ɭɧɢɜɟɪɫɚɥɶɧɚ (ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟ-
ɪɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɤ ɧɚ ɷɬɚɩɟ ɨɫɜɨɟɧɢɹ, ɬɚɤ ɢ ɩɪɢ 

ɫɟɪɢɣɧɨɦ ɜɵɩɭɫɤɟ ɞɟɬɚɥɟɣ), ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɡɚ ɨɞɢɧ ɭɫɬɚɧɨɜ ɩɪɨɤɨɧɬɪɨɥɢ-

ɪɨɜɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɧɨɪɦɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɜ ɥɚɛɨɪɚɬɨɪɢɢ, ɢ ɜ ɰɟɯɨɜɵɯ 
ɭɫɥɨɜɢɹɯ. 

Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ ɄɂɆ – ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɣ ɚɜ-
ɬɨɦɚɬɢɡɚɰɢɢ ɤɚɤ ɧɚ ɷɬɚɩɟ ɪɟɚɥɢɡɚɰɢɢ ɤɨɨɪɞɢɧɚɬɧɨɝɨ ɦɟɬɨɞɚ ɢɡɦɟɪɟɧɢɣ, ɬɚɤ  
ɢ ɧɚ ɷɬɚɩɟ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ,  ɦɵ ɩɨɥɭɱɚɟɦ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɤɪɭɩɧɵɯ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ 

ɫɥɨɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɧɰɢɩɢɚɥɶɧɨ ɛɨɥɶɲɚɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɤɨɨɪɞɢɧɚɬɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɪɚɫɲɢɪɢɬɶ ɧɚɛɨɪ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ: ɧɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɡɧɟɫɟɧɧɵɯ 
ɫɥɨɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɪɚɫɫɱɢɬɚɬɶ ɩɪɢɥɟɝɚɸ-

ɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɜɵɩɨɥɧɢɬɶ ɜɡɚɢɦɧɨɟ ɜɩɢɫɵɜɚɧɢɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɢ ɬɟɨɪɟɬɢ-

ɱɟɫɤɨɝɨ ɩɪɨɮɢɥɟɣ ɩɨ ɡɚɞɚɧɧɨɦɭ ɤɪɢɬɟɪɢɸ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɄɂɆ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɞɥɹ ɤɨɧɬɪɨ-
ɥɹ ɨɬɤɥɨɧɟɧɢɣ ɪɚɫɩɨɥɨɠɟɧɢɹ. ȼɫɟ ɢɡɦɟɪɟɧɢɹ ɧɚ ɄɂɆ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɬɨɥɶ-
ɤɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ, ɩɪɨɲɟɞɲɢɦɢ ɨɛɭɱɟɧɢɟ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɟɬɨɞɢɤɚɦ 

ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ.  

ɋɨɜɪɟɦɟɧɧɵɟ ɄɂɆ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɹ ɢ ɹɜɥɹɸɬɫɹ 
ɨɞɧɢɦɢ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɜɨ ɜɫɟɦ ɦɢɪɟ. Ɉɞɧɚɤɨ 
ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɧɚ ɄɂɆ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɫɬɪɚɬɟɝɢɹ ɢɡɦɟɪɟɧɢɹ [1, 2]. 

ȼ ɬɟɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɤɨɧɬɪɨɥɹ, ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨɩɟɪɚɬɨɪ ɫɬɚɥɤɢɜɚɟɬɫɹ  
ɫ ɛɨɥɶɲɨɣ ɧɨɦɟɧɤɥɚɬɭɪɨɣ ɢɡɦɟɪɹɟɦɵɯ ɞɟɬɚɥɟɣ. Ɂɚɞɚɱɟɣ ɨɩɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɨɩɬɢɦɚɥɶɧɨɣ ɫɬɪɚɬɟɝɢɢ ɢɡɦɟɪɟɧɢɹ ɞɟɬɚɥɢ, ɧɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ 

ɢɡɦɟɪɟɧɢɹ ɢ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ɉɬ ɩɪɚɜɢɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɫɬɪɚɬɟɝɢɢ ɢɡɦɟɪɟɧɢɹ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɬɨɱɧɨɫɬɶ, ɧɨ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 
ɄɂɆ ɜ ɬɨɦ ɱɢɫɥɟ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ 
ɧɚ ɤɨɧɬɪɨɥɶ.  

Ɋɚɛɨɬɚ ɄɂɆ ɨɫɧɨɜɚɧɚ ɧɚ ɤɨɨɪɞɢɧɚɬɧɵɯ ɢɡɦɟɪɟɧɢɹɯ, ɬ.ɟ. ɧɚ ɩɨɨɱɟɪɟɞɧɨɦ 

ɢɡɦɟɪɟɧɢɢ ɤɨɨɪɞɢɧɚɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɱɢɫɥɚ ɬɨɱɟɤ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ ɢ ɩɨ-
ɫɥɟɞɭɸɳɢɯ ɪɚɫɱɟɬɚɯ ɥɢɧɟɣɧɵɯ ɢ ɭɝɥɨɜɵɯ ɪɚɡɦɟɪɨɜ, ɨɬɤɥɨɧɟɧɢɣ ɮɨɪɦɵ  

ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɨɪɞɢɧɚɬɧɵɯ ɢɡɦɟɪɟɧɢɣ 
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ɄɂɆ ɨɫɧɚɳɚɸɬ ɤɨɦɩɥɟɤɫɨɦ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ. Ȼɚɡɨɜɚɹ ɚɩ-

ɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɄɂɆ ɫɨɞɟɪɠɢɬ ɭɡɥɵ ɤɨɨɪɞɢɧɚɬɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ: 

– ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ (ɞɚɬɱɢɤɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ), 

– ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɝɨɥɨɜɤɢ, 

– ɭɩɪɚɜɥɹɸɳɢɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ. 
Ɉɫɧɨɜɚɧɢɟɦ ɄɂɆ ɨɛɵɱɧɨ ɫɥɭɠɢɬ ɝɪɚɧɢɬɧɚɹ ɩɥɢɬɚ, ɩɨɫɤɨɥɶɤɭ ɝɪɚɧɢɬ 

ɢɦɟɟɬ ɧɚɢɦɟɧɶɲɟɣ ɤɨɷɮɮɢɰɢɟɧɬ  ɪɚɫɲɢɪɟɧɢɹ. ɇɚ ɝɪɚɧɢɬɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫ-
ɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɡɥɵ ɤɨɨɪɞɢɧɚɬɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ (ɍɄɉ), ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢ-

ɜɚɸɬ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɬɪɟɯ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɪɢɫ. 1).  

 

 
 

Ɋɢɫ. 1. ɍɫɬɪɨɣɫɬɜɨ ɄɂɆ 

 

Ȼɚɡɨɜɚɹ ɚɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɄɂɆ 

ɢɥɢ ɞɟɬɚɥɢ ɜ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɄɂɆ. Ⱦɜɢɠɟɧɢɟ ɍɄɉ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɜɪɭɱɧɭɸ ɨɩɟɪɚɬɨɪɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɟ, ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɫɢɫɬɟɦɚ ɑɉɍ ɢɥɢ ɭɩɪɚɜɥɹɸɳɢɣ ɤɨɦɩɶɸɬɟɪ ɡɚɞɚɸɬ ɧɚɩɪɚɜɥɟɧɢɟ  
ɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɭɡɥɨɜ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɜɨɞɚɦɢ, ɜ ɨɫɧɨɜ-
ɧɨɦ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɄɂɆ ɜ ɨɫɧɨɜɧɨɦ ɨɫɧɚɳɟɧɵ ɥɟɧɬɨɱɧɵɦɢ ɩɪɢɜɨɞɚɦɢ ɜ ɫɨ-
ɱɟɬɚɧɢɢ ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ ɫɤɨɥɶɠɟɧɢɹ (ɥɟɧɬɨɱɧɵɟ ɩɪɢɜɨɞɵ ɢɦɟɸɬ ɦɚɥɭɸ 

ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɢ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ). ȼ ɩɪɨɰɟɫɫɟ ɧɚɥɚɞɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 
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ɄɂɆ ɦɨɝɭɬ ɭɩɪɚɜɥɹɬɶɫɹ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɭɥɶɬɚ 
ɧɚɥɚɞɤɢ. ȼ ɪɭɱɧɨɦ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɟɪɟɦɟɳɟɧɢɟ ɭɡɥɨɜ ɤɨɧɬɪɨɥɢ-

ɪɭɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ (ɞɚɬɱɢɤɚɦɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ) ɜ ɧɚ-
ɩɪɚɜɥɟɧɢɢ ɜɫɟɯ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɨɪɞɢɧɚɬ ɦɚɲɢɧɵ, ɤɚɤ ɥɢɧɟɣɧɵɯ, ɬɚɤ ɢ ɭɝɥɨ-
ɜɵɯ (ɪɢɫ. 2). 

 

 
Ɋɢɫ. 2. Ⱦɚɬɱɢɤ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɫɥɨɠɧɵɯ ɞɟ-
ɬɚɥɟɣ ɢ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɨɩɟɪɚɰɢɣ ɢɡɦɟɪɟɧɢɹ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɩɨɜɟɪɯ-
ɧɨɫɬɟɣ ɛɚɡɨɜɚɹ ɱɚɫɬɶ ɄɂɆ ɫɧɚɛɠɚɟɬɫɹ ɩɨɜɨɪɨɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɗɬɨ ɦɨ-
ɠɟɬ ɛɵɬɶ ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ ɢɥɢ ɩɨɜɨɪɨɬɧɚɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɝɨɥɨɜɤɚ. 

ɇɚ ɄɂɆ ɢɫɩɨɥɶɡɭɸɬ ɤɨɧɬɚɤɬɧɵɟ ɢ ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɝɨ-
ɥɨɜɤɢ. Ʉɨɧɬɚɤɬɧɵɟ ɝɨɥɨɜɤɢ ɛɵɜɚɸɬ ɞɜɭɯ ɬɢɩɨɜ: 

– ɧɭɥɟɜɚɹ, ɬɪɢɝɝɟɪɧɚɹ, ɪɟɡɢɫɬɨɪɧɚɹ ɝɨɥɨɜɤɚ ɢ ɬ.ɞ.; 

– ɫɤɚɧɢɪɭɸɳɚɹ ɝɨɥɨɜɤɚ ɢɥɢ ɝɨɥɨɜɤɚ ɨɬɤɥɨɧɟɧɢɣ. 

Ȼɟɫɤɨɧɬɚɤɬɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɝɨɥɨɜɤɢ ɦɨɝɭɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: 
– ɥɚɡɟɪɧɚɹ (ɬɪɢɝɝɟɪɧɚɹ) ɞɥɹ ɨɞɧɨɬɨɱɟɱɧɵɯ ɢɡɦɟɪɟɧɢɣ; 

– ɥɚɡɟɪɧɚɹ (ɨɛɴɟɦɧɚɹ) ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɥɹ ɬɨɱɟɤ; 
– ɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɩɨɧɨɜɤɢ ɄɂɆ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɱɟɬɵɪɟ ɬɢɩɚ: 
1. ɄɂɆ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɚ – ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɜɚɪɢɚɧɬ ɤɨɦɩɨ-

ɧɨɜɤɢ.  ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɬɚɥɟɣ ɪɚɡɥɢɱɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɨɬ ɦɟɥ-
ɤɢɯ ɞɨ ɤɪɭɩɧɵɯ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɟ ɨɫɧɨɜɧɵɯ ɫɯɟɦɵ ɟɟ ɢɫɩɨɥɧɟɧɢɹ: 
– ɫ ɩɨɞɜɢɠɧɵɦ ɩɨɪɬɚɥɨɦ. Ɉɫɧɨɜɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɭɫɬ-

ɪɨɣɫɬɜɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɩɨɪɬɚɥɟ, ɢɥɢ ɫɚɦɢɦ ɩɨɪɬɚɥɨɦ (ɪɢɫ. 3); 
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– ɫ ɧɟɩɨɞɜɢɠɧɵɦ ɩɨɪɬɚɥɨɦ. ɉɟɪɟɦɟɳɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɬɨɥɨɦ ɩɨ 
ɨɞɧɨɣ ɢɡ ɤɨɨɪɞɢɧɚɬ, ɢ ɩɨ ɞɜɭɦ ɤɨɨɪɞɢɧɚɬɚɦ ɩɟɪɟɦɟɳɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 
ɩɨɪɬɚɥɟ. 

        
             Ɋɢɫ. 3. ɉɨɪɬɚɥɶɧɚɹ ɄɂɆ                                     Ɋɢɫ. 4. Ɇɨɫɬɨɜɚɹ ɄɂɆ 

 

2. ɄɂɆ ɦɨɫɬɨɜɨɝɨ ɬɢɩɚ – ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ 
ɞɟɬɚɥɟɣ ɪɚɡɦɟɪɚɦɢ ɨɬ Ⱦȼɋ ɞɨ ɬɟɩɥɨɜɨɡɚ. ɍ ɦɨɫɬɨɜɨɣ ɄɂɆ ɤɚɪɟɬɤɚ ɫ ɩɢɧɨ-
ɥɶɸ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɩɨɞɜɢɠɧɨɣ ɬɪɚɜɟɪɫɟ, ɨɛɟɢɦɢ ɤɨɧɰɚɦɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɧɚ ɧɟɩɨɞɜɢɠɧɵɯ ɛɚɥɤɚɯ. Ȼɚɥɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɤɨɥɨɧɧɚɯ. Ⱦɟ-
ɬɚɥɢ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɫɬɨɥɟ (ɩɪɢ ɦɚɥɵɯ ɝɚɛɚɪɢɬɚɯ) ɢɥɢ ɧɚ ɩɨɥɭ ɰɟɯɚ (ɪɢɫ. 4).  

3. ɄɂɆ ɫɬɨɟɱɧɨɝɨ ɬɢɩɚ – ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ ɩɨɞɜɢɠɧɨɣ 

ɢɥɢ ɧɟɩɨɞɜɢɠɧɨɣ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫ-
ɧɨɜɚɧɢɹ, ɫɬɨɣɤɢ, ɩɨ ɤɨɬɨɪɨɣ ɜ ɜɟɪ-
ɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɟɦɟɳɚ-
ɟɬɫɹ ɩɢɧɨɥɶ. 

ɋɬɨɟɱɧɵɟ ɄɂɆ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 
ɜɫɬɪɚɢɜɚɧɢɹ ɜ ɤɨɧɜɟɣɟɪ ɞɥɹ ɤɨɧɬɪɨ-
ɥɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ (ɪɢɫ. 5). 

4. ɄɂɆ ɤɨɧɫɨɥɶɧɨɝɨ ɬɢɩɚ – 

ɫɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɚɧɚɥɨɝɢɱɧɚ ɩɟɪɟ-
ɦɟɳɟɧɢɹɦ ɜɟɪɬɢɤɚɥɶɧɨ-ɮɪɟɡɟɪɧɨɝɨ 
ɫɬɚɧɤɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɰɟɯɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ, ɟɫɬɶ ɪɭɱɧɵɟ ɜɚɪɢɚɧɬɵ  

ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫ ɤɚɛɢɧɟɬɧɵɦ  

ɨɝɪɚɠɞɟɧɢɟɦ ɩɨ ɬɢɩɭ ɫɬɚɧɨɱɧɨɝɨ 
(ɪɢɫ. 6).  

 

 
 

Ɋɢɫ. 5. ɋɬɨɟɱɧɚɹ ɄɂɆ 
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Ɋɢɫ. 6. Ʉɨɧɫɨɥɶɧɚɹ ɄɂɆ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɦɢ ɪɚɫɫɦɨɬɪɟɧ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɨɪ-
ɞɢɧɚɬɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. ɄɂɆ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɹɬɶ ɧɟ ɬɨɥɶɤɨ 
ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɞɟɬɚɥɟɣ ɥɸɛɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɧɨ ɢ ɨɩɪɟɞɟɥɹɬɶ ɩɨɝɪɟɲɧɨ-
ɫɬɢ ɮɨɪɦɵ. Ɉɩɪɟɞɟɥɟɧɵ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɄɂɆ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɨɜɨɤ. 
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