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ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɪɨɛɨɬɨɬɟɯɧɢɤɟ ɧɚɛɥɸɞɚ-

ɸɬɫɹ ɩɪɨɰɟɫɫɵ ɫɨɰɢɚɥɢɡɚɰɢɢ, ɬ.ɟ. ɨɪɢɟɧɬɚɰɢɢ ɪɨ-
ɛɨɬɨɜ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɱɟ-
ɥɨɜɟɤɨɦ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɩɭɬɢ 
ɫɨɰɢɚɥɶɧɨɣ ɪɨɛɨɬɨɬɟɯɧɢɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɨɛɴɟɤɬɨɜ, ɛɵɬɨɜɵɯ ɩɪɟɞɦɟɬɨɜ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢ-
ɦɨ ɪɨɛɨɬɚɦ, ɱɬɨɛɵ ɚɞɟɤɜɚɬɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɞɟɣ-
ɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢ-
ɱɟɫɬɜɨ ɫɩɨɫɨɛɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ. Ɇɧɨɝɢɟ 
ɢɡ ɧɢɯ ɪɚɛɨɬɚɸɬ ɩɨ ɰɜɟɬɨɜɨɦɭ ɩɪɢɡɧɚɤɭ, ɫɚɦɵɟ 
ɫɨɜɟɪɲɟɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɱɟɧɶ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚ-
ɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɨɱɟɧɶ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɸɬɫɹ ɬɟɯ-
ɧɨɥɨɝɢɢ γD ɫɤɚɧɢɪɨɜɚɧɢɹ. Ʉɨɝɞɚ Microsoft ɜɵɩɭɫ-
ɤɚɥ ɫɜɨɣ ɫɟɧɫɨɪ, ɬɨ ɧɢɤɬɨ ɧɟ ɦɨɝ ɢ ɩɨɞɭɦɚɬɶ, ɱɬɨ 
ɨɧ ɫɬɚɧɟɬ ɧɚɫɬɨɥɶɤɨ ɩɨɩɭɥɹɪɟɧ ɜ ɫɪɟɞɟ ɪɨɛɨɬɨɬɟɯ-
ɧɢɤɢ. Ⱦɚɥɟɟ ɩɨɣɞɟɬ ɨɩɢɫɚɧɢɟ ɦɟɬɨɞɚ ɤɨɬɨɪɵɣ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, ɞɚɥɟɟ 
ɩɨɥɭɱɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɨɛɨɬɨɦ 
ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɱɟɥɨɜɟɤɨɦ 

 
ɋɟɧɫɨɪ Kinect 

 
Ɋɢɫ.1. ɋɟɧɫɨɪ Kinect 

 
Kinect – ɷɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɤɨ-

ɪɨɛɤɚ ɧɚ ɧɟɛɨɥɶɲɨɦ ɤɪɭɝɥɨɦ ɨɫɧɨɜɚɧɢɢ, ɤɨɬɨɪɭɸ 
ɩɨɦɟɳɚɸɬ ɜɵɲɟ ɢɥɢ ɧɢɠɟ ɷɤɪɚɧɚ. Ɋɚɡɦɟɪɵ – 
ɩɪɢɦɟɪɧɨ βγ ɫɦ ɜ ɞɥɢɧɭ ɢ 4 ɫɦ ɜ ɜɵɫɨɬɭ. ɋɨɫɬɨɢɬ 
ɢɡ ɞɜɭɯ ɫɟɧɫɨɪɨɜ ɝɥɭɛɢɧɵ, ɰɜɟɬɧɨɣ ɜɢɞɟɨɤɚɦɟɪɵ ɢ 
ɦɢɤɪɨɮɨɧɧɨɣ ɪɟɲɟɬɤɢ. ɉɪɨɩɪɢɟɬɚɪɧɨɟ ɩɪɨɝɪɚɦɦ-
ɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɥɧɨɟ γ-ɯ ɦɟɪɧɨɟ 
ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɞɜɢɠɟɧɢɣ ɬɟɥɚ, ɦɢɦɢɤɢ ɥɢɰɚ ɢ ɝɨ-
ɥɨɫɚ. Ɇɢɤɪɨɮɨɧɧɚɹ ɪɟɲɟɬɤɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨ-
ɞɢɬɶ ɥɨɤɚɥɢɡɚɰɢɸ ɢɫɬɨɱɧɢɤɚ ɡɜɭɤɚ ɢ ɩɨɞɚɜɥɟɧɢɟ 
ɲɭɦɨɜ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɝɨɜɨɪɢɬɶ ɛɟɡ ɧɚɭɲ-
ɧɢɤɨɜ ɢ ɦɢɤɪɨɮɨɧɚ. Ⱦɚɬɱɢɤ ɝɥɭɛɢɧɵ ɫɨɫɬɨɢɬ ɢɡ 
ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɩɪɨɟɤɬɨɪɚ, ɨɛɴɟɞɢɧɟɧɧɨɝɨ ɫ ɦɨɧɨ-
ɯɪɨɦɧɨɣ ɄɆɈɉ-ɦɚɬɪɢɰɟɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɚɬɱɢɤɭ 
KТЧОМЭ ɩɨɥɭɱɚɬɶ ɬɪɺɯɦɟɪɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɢ ɥɸ-
ɛɨɦ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ. 

Ⱦɢɚɩɚɡɨɧ ɝɥɭɛɢɧɵ ɢ ɩɪɨɝɪɚɦɦɚ ɩɪɨɟɤɬɚ ɩɨɡɜɨ-
ɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɚɥɢɛɪɨɜɚɬɶ ɞɚɬɱɢɤ ɫ ɭɱɺɬɨɦ 

ɭɫɥɨɜɢɣ ɢɝɪɵ ɢ ɨɤɪɭɠɚɸɳɢɯ ɭɫɥɨɜɢɣ, ɧɚɩɪɢɦɟɪ 
ɦɟɛɟɥɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɤɨɦɧɚɬɟ. 

 
Ɋɢɫ. β. ɉɪɢɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɫ ɫɟɧɫɨ-
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PointCloudLibrary. Ɉɛɥɚɤɚ ɬɨɱɟɤ 
Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɫɟɧɫɨɪɨɦ ɝɥɭɛɢɧɵ ɜɫɬɪɨɟɧɧɵɦ ɜ 

Kinect ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ PCL (Point Cloud 
Library KТЧОМЭ ɢɦɟɟɬ ɩɪɨɜɨɞ ɫ ɪɚɡɴɟɦɨɦ USB β.0, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɟɡ ɩɪɨɛɥɟɦ ɩɨɞɤɥɸɱɢɬɶ ɟɝɨ ɤ ɩɟɪ-
ɫɨɧɚɥɶɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ. Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦ-
ɦɵ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ VТЬЮКХ SЭЮНТШ 
β010. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C++. Ɉɛɪɚɛɚɬɵɜɚɬɶ 
γD ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ 
VS β010 ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. Ȼɵɥɨ 
ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚ-
ɧɭɸ ɛɢɛɥɢɨɬɟɤɭ PCδ – PШТЧЭ CХШЮН δТЛЫКЫв. ɗɬɚ 
ɛɢɛɥɢɨɬɟɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢ ɨɛɪɚ-
ɛɨɬɤɢ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɨɛɥɚɤɚ ɬɨɱɟɤ (PШТЧЭ CХШЮН). 
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɛɥɚɤɨ ɬɨɱɟɤ (ɪɢɫ. β) ɷɬɨ ɧɚɛɨɪ 
ɜɟɪɲɢɧ ɜ ɬɪɺɯɦɟɪɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ.  

ɗɬɢ ɜɟɪɲɢɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨ-
ɨɪɞɢɧɚɬɚɦɢ Б, В ɢ Г ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɧɚɡɧɚɱɟ-
ɧɵ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɴ-
ɟɤɬɚ. 

Ɉɛɥɚɤɚ ɬɨɱɟɤ ɱɚɳɟ ɜɫɟɝɨ ɫɨɡɞɚɸɬɫɹ γD-
ɫɤɚɧɟɪɚɦɢ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟ-
ɠɢɦɟ ɡɚɦɟɪɹɸɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɧɚ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɫɤɚɧɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɡɚɱɚɫɬɭɸ ɝɟɧɟ-
ɪɢɪɭɸɬ ɧɚ ɜɵɯɨɞɟ ɨɛɥɚɤɨ ɬɨɱɟɤ ɤɚɤ ɮɚɣɥ ɞɚɧɧɵɯ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɥɚɤɨ ɬɨɱɟɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ γD-
ɫɤɚɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ ɬɪɺɯɦɟɪɧɨɝɨ ɫɤɚɧɢɪɨɜɚ-
ɧɢɹ ɨɛɥɚɤɚ ɬɨɱɟɤ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɦɧɨɝɢɯ ɰɟɥɟɣ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɪɺɯɦɟɪɧɵɯ CAD-
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ɦɨɞɟɥɟɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɞɟɬɚɥɟɣ, ɞɥɹ ɦɟɬ-
ɪɨɥɨɝɢɢ ɢ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɦɧɨɠɟ-
ɫɬɜɚ ɞɪɭɝɢɯ ɰɟɥɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ, 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɧɢɦɚɰɢɟɣ, ɪɟɧɞɟɪɢɧɝɨɦ ɢ ɩɪɢɥɨ-
ɠɟɧɢɣ ɦɚɫɫɨɜɨɣ ɤɚɫɬɨɦɢɡɚɰɢɢ. 

 
Ɋɢɫ. γ. Ɉɛɥɚɤɨ ɬɨɱɟɤ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ(-ɨɜ), ɩɪɨɢɫɯɨ-
ɞɢɬ ɫɪɚɜɧɟɧɢɟ ɫ ɛɚɡɨɣ ɢ ɞɟɥɚɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ 
ɷɬɨ ɡɚ ɮɢɝɭɪɚ. ȼ ɫɥɭɱɚɟ ɥɢɰɚ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɯɚɪɚɤ-
ɬɟɪɧɵɟ ɡɨɧɵ ɢ ɩɨ ɫɭɦɦɟ ɦɨɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɨɦɭ ɷɬɨ ɥɢɰɨ ɩɪɢɧɚɞɥɟɠɢɬ. ȼɵɲɟɨɩɢɫɚɧɧɵɣ ɦɟ-
ɬɨɞ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɪɟɞɦɟɬɵ ɢ ɥɢɰɚ ɫ ɜɵ-
ɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ, ɧɨ ɨɛɥɚɞɚɟɬ ɧɢɡɤɨɣ ɩɪɨɢɡɜɨɞɢ-
ɬɟɥɶɧɨɫɬɶɸ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɧɨɫɢɬɶ ɜɫɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚ ɜɢ-
ɞɟɨɤɚɪɬɭ, ɧɚɩɪɢɦɟɪ ɬɟɯɧɨɥɨɝɢɹ CUDA. 
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ȼɜɟɞɟɧɢɟ 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɚ-

ɦɨɧɚɫɬɪɚɢɜɚɸɳɢɯɫɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ), ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɢɞɟɧɬɢɮɢɤɚ-
ɰɢɢ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɰɟɧɢɬɶ 
ɬɨɱɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ 
ɢɫɯɨɞɧɭɸ ɮɭɧɤɰɢɸ ɜɪɟɦɟɧɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɮɭɧɤɰɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɩɨ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ. ɋ ɷɬɨɣ 
ɰɟɥɶɸ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɨɛɪɚɳɟɧɢɹ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ. ɗɬɚ ɠɟ ɡɚɞɚɱɚ ɜɨɡɧɢɤɚɟɬ ɩɪɢ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɢ ɩɨ ɪɚɡɥɢɱɧɵɦ 
ɤɪɢɬɟɪɢɹɦ ɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. ɗɬɨ 
ɨɬɧɨɫɢɬɫɹ, ɧɚɩɪɢɦɟɪ, ɤ ɩɪɨɜɟɪɤɟ ɦɨɞɟɥɢ ɧɚ ɪɨ-
ɛɚɫɬɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɪɟɚɤɰɢɢ ɧɚ ɜɧɟɲɧɢɟ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɢ ɬ.ɞ. 

 
Ɉɛɪɚɳɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɧɚ ɨɫ-

ɧɨɜɟ ɱɢɫɥɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɪɟɲɟɧɢɹ ɡɚɞɚ-

ɱɢ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɫɧɢɠɟɧɢɟ ɨɛɴɟɦɚ ɜɵɱɢɫɥɟ-
ɧɢɣ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ. ɋ 
ɷɬɨɣ ɰɟɥɶɸ ɩɪɢɜɥɟɤɚɸɬɫɹ ɩɨɞɯɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɩɟɪɟɜɟɫɬɢ ɨɫɧɨɜɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɞɭɪɵ ɜ 
ɨɛɥɚɫɬɶ ɢɡɨɛɪɚɠɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ 
ɨɛɴɟɦɚ ɨɩɟɪɚɰɢɣ. Ɉɞɢɧ ɢɡ ɧɢɯ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɜɟ-
ɳɟɫɬɜɟɧɧɨɦ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɦ ɦɟɬɨɞɟ (ȼɂɆ) [2], 
ɤɨɬɨɪɵɣ ɨɬɥɢɱɚɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɤɨɧɨɦɢɱɧɨ-
ɫɬɶɸ ɜ ɪɚɫɱɟɬɚɯ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ 
ɯɨɪɨɲɨ ɫɨɱɟɬɚɟɬɫɹ ɫ ɱɢɫɥɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢ 
ɰɢɮɪɨɜɵɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

ȼ ɨɫɧɨɜɟ ȼɂɆ ɥɟɠɢɬ ɢɧɬɟɝɪɚɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɱɚɫɬɧɵɣ 
ɫɥɭɱɚɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ  

(p) ( ) ,p j
0

ptF f t e dt  
        (1) 

ɩɪɢ Ȧ=0. 
ɉɪɢɛɥɢɠɟɧɧɨɟ ɨɛɪɚɳɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

Ʌɚɩɥɚɫɚ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɨɪɢɝɢɧɚɥɚ ɜ ɜɢɞɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɪɹɞɚ. Ɍɚ-
ɤɨɣ ɦɟɬɨɞ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɜ ɞɢɫɫɟɪɬɚɰɢɢ Д6Ж, ɤɨ-
ɬɨɪɵɣ ɛɵɥ ɜɡɹɬ ɡɚ ɨɫɧɨɜɭ ɜ ɪɚɛɨɬɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɛɪɚɳɟɧɢɹ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɩɪɢ ɩɨɦɨɳɢ ȼɂɆ, ɜ ɨɫɧɨɜɟ 


