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of stiffness of the cutting tool system in relation to di-
rection of the cutting force, choosing a rational ratio of 
stiffness of the tooling along the principal axes of stiff-
ness and conditions when designing boring bars so that 
the diameter of the central hole d was not more than half 
the outer diameter of the cantilever part of the boring bar. 
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Ⱥɧɧɨɬɚɰɢɹ 

Ɋɚɫɫɦɨɬɪɟɧɵ ɚɫɩɟɤɬɵ ɫɨɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɛɥɢɨɬɟɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɬɟ-
ɤɭɳɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɛɢɛɥɢɨɬɟɤ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ «ɋɌȺɊȽȿɃɆ-ɉɊɈ»; ɪɚɡɪɚ-
ɛɨɬɚɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɛɥɢɨɬɟɤ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨ-
ɠɟɧɢɹ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ». 

Abstract 

Aspects of creation and use of programming libraries are considered; analysis of the current technological 
process of creating libraries for the game application "STARGAME-PRO"; directions of improving the process of 
creating and using libraries of the game application "STARGEIMES-PRO" have been developed. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɦɩɶɸɬɟɪɧɵɟ ɢɝɪɵ, ɢɝɪɨɜɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɛɢɛɥɢɨɬɟɤɢ ɢɝɪɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ, 
Android. 
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ȼɜɟɞɟɧɢɟ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɢɝɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɫɨɛɨɣ ɹɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɳɟɫɬɜɚ, ɩɪɢɨɛ-
ɪɟɬɲɟɟ ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ 
ɩɨɩɭɥɹɪɧɨɫɬɶ. ɇɚɱɢɧɚɹ ɫ ɩɨɹɜɥɟɧɢɹ ɩɟɪɜɵɯ ɤɨɦɩɶ-
ɸɬɟɪɧɵɯ ɢɝɪ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɜɢɪɬɭɚɥɶɧɨɦ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ, ɦɢɧɨɜɚɥɨ ɨɤɨɥɨ ɬɪɢɞɰɚɬɢ ɥɟɬ. ɇɟɫɦɨɬɪɹ 
ɧɚ ɫɜɨё ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɫɨɰɢɨɤɭɥɶɬɭɪ-
ɧɭɸ ɢɧɫɬɢɬɭɰɢɨɧɚɥɢɡɚɰɢɸ, ɨɧɢ ɟɳё ɧɟ ɩɨɥɭɱɢɥɢ 
ɧɚɭɱɧɭɸ ɢ ɮɢɥɨɫɨɮɫɤɭɸ ɪɚɡɪɚɛɨɬɤɭ, ɚɧɚɥɢɡ ɢ 
ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɜ ɫɢɫɬɟɦɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɤɭɥɶɬɭɪɵ ɢ ɫɨɰɢɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ. 

Ʉɨɦɩɶɸɬɟɪɧɵɟ ɢɝɪɵ ɢ ɢɝɪɨɜɵɟ ɩɪɢɥɨɠɟɧɢɹ 
ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɨɞ-

ɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɵɯ ɧɚɜɵɤɨɜ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ 
ɦɟɬɨɞɚ «ɝɟɣɦɢɮɢɤɚɰɢɢ».  

ɇɟɫɦɨɬɪɹ ɧɚ ɧɟɤɨɬɨɪɵɣ ɫɤɟɩɫɢɫ ɱɚɫɬɢ ɨɛɳɟ-
ɫɬɜɚ ɜ ɨɬɧɨɲɟɧɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɯɨɞɚ «ɝɟɣɦɢ-
ɮɢɤɚɰɢɢ» ɢ ɩɨɥɶɡɵ ɢɝɪ ɞɥɹ ɜɡɪɨɫɥɵɯ, ɨɧɢ ɩɪɨɞɨɥ-
ɠɚɸɬ ɜɵɩɨɥɧɹɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɮɭɧɤɰɢɸ. ɉɨ-
ɫɬɟɩɟɧɧɨ ɨɧɢ ɫɬɚɧɨɜɹɬɫɹ ɱɚɫɬɶɸ ɨɛɭɱɚɸɳɢɯ 
ɩɪɨɝɪɚɦɦ ɞɥɹ ɦɧɨɠɟɫɬɜɚ ɩɪɨɮɟɫɫɢɣ. 

ȼɚɠɧɵɦ ɚɫɩɟɤɬɨɦ ɜ ɪɚɦɤɚɯ ɫɨɡɞɚɧɢɹ ɢɝɪɨɜɵɯ 
ɩɪɢɥɨɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨ-
ɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ, ɭɩɪɨɳɚɸ-
ɳɢɯ ɞɟɹɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɹɜɥɹɟɬɫɹ ɫɨɡɞɚ-
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ɧɢɟ ɛɢɛɥɢɨɬɟɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɫɩɨɫɨɛɧɵɯ ɚɜɬɨ-
ɦɚɬɢɡɢɪɨɜɚɬɶ ɨɬɞɟɥɶɧɵɟ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ. Ȼɢɛ-
ɥɢɨɬɟɤɚ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɛɨɪɧɢɤ ɩɨɞɩɪɨɝɪɚɦɦ ɢɥɢ ɨɛɴɟɤɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ. Ɉɞɧɚɤɨ ɜ ɩɪɚɤɬɢɤɟ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɂɌ-ɤɨɦɩɚɧɢɣ ɩɪɢɦɟɧɟɧɢɟ ɛɢɛɥɢɨɬɟɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɨɩɪɹɠɟɧɨ ɫ ɪɹɞɨɦ ɫɥɨɠɧɨɫɬɟɣ, 
ɦɟɲɚɸɳɢɯ ɩɪɨɰɟɫɫɭ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɢɜɨɞɹɳɢɯ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɬɪɭɞɨɜɵɯ ɢ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɢ, ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ, ɭɞɨɪɨɠɚɧɢɸ ɫɬɨɢɦɨɫɬɢ ɤɨɧɟɱɧɨɝɨ ɩɪɨ-
ɞɭɤɬɚ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ 
ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɩɪɹɠɟɧɚ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ», ɚ 
ɬɚɤɠɟ ɢɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɤɨɦɩɚɧɢɢ. ɗɬɨ ɩɨɡɜɨɥɢɬ 
ɧɟ ɬɨɥɶɤɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɨɫɧɨɜɧɨɣ ɛɢɡɧɟɫ-ɩɪɨ-
ɰɟɫɫ, ɫɜɹɡɚɧɧɵɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟ-
ɧɢɹ, ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɨɜɵɫɢɜ ɬɟɦ ɫɚɦɵɦ ɟɝɨ ɤɨɧɤɭ-
ɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɪɵɧɤɟ, ɧɨ ɬɚɤɠɟ ɛɭɞɟɬ ɨɛɥɟɝ-
ɱɚɬɶ ɪɚɛɨɬɭ ɧɚɞ ɞɚɥɶɧɟɣɲɢɦɢ ɩɪɨɟɤɬɚɦɢ, ɩɪɹɦɨ 
ɢɥɢ ɤɨɫɜɟɧɧɨ ɫɜɹɡɚɧɧɵɦɢ ɫ ɢɝɪɨɜɵɦ ɩɪɢɥɨɠɟɧɢɟɦ 
«ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ». 

ɉɪɨɛɥɟɦɚ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟ-
ɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɛɥɢɨɬɟɤ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɧɚ ɬɟɦɚɬɢɱɟɫɤɢɯ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɟɫɭɪɫɚɯ, ɜ ɚɤɚɞɟɦɢɱɟɫɤɨɣ 
ɫɪɟɞɟ ɞɚɧɧɵɣ ɜɨɩɪɨɫ, ɤ ɫɨɠɚɥɟɝɧɢɸ, ɧɟ ɢɦɟɟɬ ɡɧɚ-
ɱɢɬɟɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɢ. 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɪɹɞ ɚɫɩɟɤɬɨɜ ɨɬɪɚɠɟɧ ɜ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹɯ ɫɥɟɞɭɸɳɢɯ ɚɜɬɨɪɨɜ: Ⱥ. ɉɨɫɤɨɧɢɧɚ (ɩɪɨ-
ɛɥɟɦɵ ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ), Ⱥ. ɉ. Ʉɨɧɞɪɚɬɸɤ (ɛɢɛ-
ɥɢɨɬɟɤɢ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɵ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢ-
ɫɬɟɦ), Ɋ. Ɇɚɪɬɢɧɚ (ɜɨɩɪɨɫɵ ɫɨɡɞɚɧɢɹ «ɱɢɫɬɨɝɨ» 
ɤɨɞɚ) ɢ ɞɪ. [1-6]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɛɢɛɥɢɨɬɟɤ 
ɢɝɪɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɢɝ-
ɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» ɢɫɩɨɥɶ-
ɡɭɟɬɫɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɣ «ɮɪɟɣɦɜɨɪɤ» libGDX. 
Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java ɫ ɧɟ-
ɤɨɬɨɪɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɧɚɩɢɫɚɧɧɵɦɢ ɧɚ C ɢ C++ 
ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧ-
ɧɨɝɨ ɤɨɞɚ. 

«Ɏɪɟɣɦɜɨɪɤ» libGDX ɩɨɞɞɟɪɠɢɜɚɟɬ Windows, 
Linux, Mac OS X, Android, iOS ɢ HTML5 ɤɚɤ ɰɟɥɟ-
ɜɵɟ ɩɥɚɬɮɨɪɦɵ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ LibGDX ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɥɢɰɟɧɡɢɟɣ Apache 2.0 
(ɥɢɰɟɧɡɢɹ ɧɚ ɫɜɨɛɨɞɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

Apache Software Foundation), ɱɬɨ ɞɚɟɬ ɩɪɚɜɨ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ libGDX ɞɥɹ ɥɸɛɵɯ ɰɟɥɟɣ, ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨ-
ɫɬɪɚɧɹɬɶ, ɢɡɦɟɧɹɬɶ, ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɢɡɦɟɧёɧɧɭɸ 
ɤɨɩɢɸ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɚɡɜɚɧɢɹ.  

libGDX ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɱɢɤɭ ɩɢɫɚɬɶ, ɬɟɫɬɢ-
ɪɨɜɚɬɶ ɢ ɨɬɥɚɠɢɜɚɬɶ ɤɨɞ ɧɚ ɫɨɛɫɬɜɟɧɧɨɦ ɤɨɦɩɶɸ-
ɬɟɪɟ ɢ ɡɚɬɟɦ ɩɟɪɟɧɨɫɢɬɶ ɟɝɨ ɧɚ ɞɪɭɝɢɟ Ɉɋ. Ⱦɥɹ 
ɷɬɨɝɨ «ɮɪɟɣɦɜɨɪɤ» ɢɫɩɨɥɶɡɭɟɬ ɨɬɞɟɥɶɧɵɟ ɦɨɞɭɥɢ 
ɞɥɹ ɫɛɨɪɤɢ ɩɪɢɥɨɠɟɧɢɹ ɩɨɞ ɤɚɠɞɭɸ ɩɥɚɬɮɨɪɦɭ, ɚ 
ɬɚɤ ɠɟ ɧɟɡɚɜɢɫɢɦɵɣ ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɨɫ-
ɧɨɜɧɨɣ ɤɨɞ ɩɪɢɥɨɠɟɧɢɹ. libGDX ɩɨɡɜɨɥɹɟɬ ɧɚɩɢ-
ɫɚɬɶ ɤɨɞ ɨɞɧɚɠɞɵ ɢ ɡɚɬɟɦ ɪɚɡɜɟɪɬɵɜɚɬɶ ɢɝɪɭ ɢɥɢ 
ɩɪɢɥɨɠɟɧɢɟ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɩɥɚɬɮɨɪɦɚɯ ɛɟɡ ɦɨɞɢ-
ɮɢɤɚɰɢɢ. Ɍɚɤ ɠɟ ɦɨɠɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ 
ɧɚ ɨɫɧɨɜɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɢ ɩɨɥɭɱɚɬɶ ɨɝɪɨɦɧɭɸ ɜɵ-
ɝɨɞɭ ɛɵɫɬɪɨɣ ɪɚɡɪɚɛɨɬɤɢ ɜɦɟɫɬɨ ɬɨɝɨ, ɱɬɨɛɵ ɠɞɚɬɶ, 
ɤɨɝɞɚ ɩɨɫɥɟɞɧɢɟ ɢɡɦɟɧɟɧɢɹ ɛɭɞɭ ɜɧɟɞɪɟɧɵ ɢ ɭɫɬɚ-
ɧɨɜɥɟɧɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɢ ɛɭɞɭɬ ɫɤɨɦɩɢɥɢɪɨɜɚɧɵ ɜ 
HTML5. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɢɧɫɬɪɭɦɟɧɬɵ 
Java, ɱɬɨɛɵ ɛɵɬɶ ɩɪɨɞɭɤɬɢɜɧɵɦ, ɧɚɫɤɨɥɶɤɨ ɷɬɨ ɜɨɡ-
ɦɨɠɧɨ. libGDX ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɣɬɢ ɧɚ ɥɸɛɨɣ ɧɢɡɤɢɣ 
ɭɪɨɜɟɧɶ, ɞɚɜɚɹ ɩɪɢɦɨɣ ɞɨɫɬɭɩ ɤ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ, 
ɭɫɬɪɨɣɫɬɜɚɦ ɜɜɨɞɚ, ɚɭɞɢɨ ɭɫɬɪɨɣɫɬɜɚɦ ɢ OpenGL 
ɱɟɪɟɡ ɟɞɢɧɵɣ OpenGL ES 2.0 ɢ 3.0 ɢɧɬɟɪɮɟɣɫ. 

ɇɚɜɟɪɯɭ ɬɚɤɢɯ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɫɨɡɞɚɧ ɦɨɳɧɵɣ ɧɚɛɨɪ API, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɟ-
ɲɚɬɶ ɨɛɳɢɟ ɜ ɪɚɡɪɚɛɨɬɤɟ ɢɝɪ ɡɚɞɚɱɢ, ɬɚɤɢɟ ɤɚɤ ɜɢ-
ɡɭɚɥɢɡɚɰɢɹ ɫɩɪɚɣɬɨɜ, ɬɟɫɬɚ, ɩɨɫɬɪɨɟɧɢɟ ɩɨɥɶɡɨɜɚ-
ɬɟɥɶɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɩɪɨɢɝɪɵɜɚɧɢɟ ɡɜɭɤɨɜɵɯ ɷɮ-
ɮɟɤɬɨɜ ɢ ɦɭɡɵɤɢ, ɥɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ ɢ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ, ɪɚɡɛɨɪ JSON ɢ 
XML, ɢ ɬɚɤ ɞɚɥɟɟ.  

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, libGDX ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɨɬ 
Java ɤ ɧɚɬɢɜɧɨɦɭ ɤɨɞɭ, ɱɬɨɛɵ ɫɨɫɪɟɞɨɬɨɱɢɬɶɫɹ ɧɚ 
ɫɚɦɨɣ ɥɭɱɲɟɣ ɢ ɜɨɡɦɨɠɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
ȼɟɫɶ ɷɬɨɬ ɮɭɧɤɰɢɨɧɚɥ ɫɤɪɵɜɚɟɬɫɹ ɡɚ Java API, ɬɚɤ 
ɱɬɨ ɪɚɡɪɚɛɨɬɱɢɤ ɧɟ ɞɨɥɠɟɧ ɛɟɫɩɨɤɨɢɬɫɹ ɨ ɤɪɨɫɫ-
ɤɨɦɩɢɥɢɪɨɜɚɧɢɢ ɧɚɬɢɜɧɨɝɨ ɤɨɞɚ ɧɚ ɜɫɟɯ ɩɥɚɬɮɨɪ-
ɦɚɯ. Ɇɧɨɝɢɟ ɱɚɫɬɢ libGDX ɡɧɚɸɬ ɫɩɟɰɢɮɢɤɭ ɩɥɚɬ-
ɮɨɪɦɵ ɢ ɪɚɡɪɚɛɨɬɱɢɤɭ ɧɟ ɧɭɠɧɨ ɫ ɧɢɦɢ ɫɬɚɥɤɢ-
ɜɚɬɶɫɹ [7]:  

libGDX ɫɨɫɪɟɞɨɬɨɱɟɧ ɧɚ ɬɨɦ, ɱɬɨɛɵ ɹɜɥɹɬɶɫɹ 
ɮɪɟɣɜɨɪɤɨɦ, ɧɟɠɟɥɢ ɞɜɢɠɤɨɦ, ɩɪɢɡɧɚɜɚɹ, ɱɬɨ ɧɟɬ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ. libGDX ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɦɨɳɧɵɟ ɚɛɫɬɪɚɤɰɢɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɛɢɪɚɬɶ, 
ɤɚɤ ɫɨɡɞɚɜɚɬɶ ɢɝɪɭ ɢɥɢ ɩɪɢɥɨɠɟɧɢɟ;  

libGDX ɞɥɹ ɫɜɨɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɢɫɩɨɥɶ-
ɡɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɬɨɪɨɧɧɢɯ ɛɢɛɥɢɨɬɟɤ, ɩɪɟɞɫɬɚɜ-
ɥɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 1. 
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Ɍɚɛɥɢɰɚ 1 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɬɨɪɨɧɧɢɯ ɛɢɛɥɢɨɬɟɤ ɜ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɨɪɨɧ-
ɧɟɣ ɛɢɛɥɢɨɬɟɤɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Lightweight Java Game 
Library (LWJGL) 

Ȼɢɛɥɢɨɬɟɤɚ Java, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɵɣ ɞɨɫɬɭɩ ɤ ɩɨɩɭɥɹɪɧɵɦ 
ɜɫɬɪɨɟɧɧɵɦ API, ɩɨɥɟɡɧɵɦ ɜ ɪɚɡɪɚɛɨɬɤɟ ɝɪɚɮɢɤɢ (OpenGL), ɚɭɞɢɨ (OpenAL) 
ɢ ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ (OpenCL) ɩɪɢɥɨɠɟɧɢɹ. ɗɬɨɬ ɞɨɫɬɭɩ ɩɪɹɦɨɣ ɢ ɜɵ-
ɫɨɤɨɷɮɮɟɤɬɢɜɧɵɣ, ɜɫɟ ɠɟ ɬɚɤɠɟ ɨɛɟɪɧɭɬɵɣ ɜ ɛɟɡɨɩɚɫɧɵɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɢ-
ɩɨɜ ɢ ɭɞɨɛɧɵɣ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɭɪɨɜɟɧɶ, ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɷɤɨɫɢɫɬɟɦɵ Java 

OpenGL 

Ƚɥɚɜɧɚɹ ɫɪɟɞɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɟɪɟɧɨɫɢɦɵɯ, ɢɧɬɟɪɚɤɬɢɜɧɵɯ 2D ɢ 3D ɝɪɚɮɢ-
ɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ. ɇɚɱɢɧɚɹ ɫ ɟɝɨ ɜɜɟɞɟɧɢɹ ɜ 1992 ɝ., OpenGL ɫɬɚɥ ɨɬɪɚɫɥɶɸ, 
ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɨɣ, ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ 2D ɢ 3D ɝɪɚɮɢɱɟɫɤɢɟ 
ɩɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɢɧɬɟɪɮɟɣɫɵ (API), ɩɪɢɧɨɫɹ ɬɵɫɹɱɢ ɩɪɢɥɨɠɟɧɢɣ ɤ 
ɛɨɥɶɲɨɦɭ ɪɚɡɧɨɨɛɪɚɡɢɸ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɥɚɬɮɨɪɦ. OpenGL ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɧ-
ɧɨɜɚɰɢɹɦ ɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɥɨɠɟɧɢɣ ɫɤɨɪɨɫɬɟɣ, ɜɤɥɸɱɚɹ ɲɢɪɨɤɢɣ ɧɚɛɨɪ ɪɟɧ-
ɞɟɪɢɧɝɚ, ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɤɫɬɭɪ, ɫɩɟɰɢɚɥɶɧɵɯ ɷɮɮɟɤɬɨɜ ɢ ɞɪɭɝɢɯ ɦɨɳɧɵɯ 
ɮɭɧɤɰɢɣ ɜɢɡɭɚɥɢɡɚɰɢɢ 

FreeType 
Ȼɢɛɥɢɨɬɟɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ, ɞɥɹ ɜɢɡɭɚɥɢɡɚ-
ɰɢɢ ɲɪɢɮɬɨɜ 

OpenAL 

Ɇɟɠɩɥɚɬɮɨɪɦɟɧɧɵɣ 3D ɚɭɞɢɨ API, ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɢɝɪɨ-
ɜɵɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ ɢ ɦɧɨɝɢɦɢ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɚɭɞɢɨ ɩɪɢɥɨɠɟɧɢɣ. Ȼɢɛɥɢɨ-
ɬɟɤɚ ɦɨɞɟɥɢɪɭɟɬ ɧɚɛɨɪ ɢɫɬɨɱɧɢɤɨɜ ɡɜɭɤɚ, ɩɟɪɟɦɟɳɚɸɳɢɯɫɹ ɜ 3D ɩɪɨɫɬɪɚɧɫɬɜɨ, 
ɤɨɬɨɪɵɟ ɫɥɵɲɢɬ ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɥɭɲɚɬɟɥɶ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɉɫɧɨɜɧɵɟ ɨɛɴɟɤɬɵ 
OpenAL – ɫɥɭɲɚɬɟɥɶ, ɢɫɬɨɱɧɢɤ ɢ ɛɭɮɟɪ. Ɇɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɭ-
ɮɟɪɨɜ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɚɭɞɢɨɞɚɧɧɵɟ. Ʉɚɠɞɵɣ ɛɭɮɟɪ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɫɨɟɞɢ-
ɧɟɧ ɤ ɨɞɧɨɦɭ ɢɥɢ ɛɨɥɟɟ ɢɫɬɨɱɧɢɤɚɦ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɬɨɱɤɢ ɜ 3D ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ, ɤɨɬɨɪɵɟ ɢɫɩɭɫɤɚɸɬ ɚɭɞɢɨ. 

SoundTouch Audio 
Processing Library 

Ȼɢɛɥɢɨɬɟɤɚ ɨɛɪɚɛɨɬɤɢ ɚɭɞɢɨɞɚɧɧɵɯ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɞɥɹ ɢɡɦɟ-
ɧɟɧɢɹ ɬɟɦɩɚ, ɩɨɞɚɱɢ ɢ ɫɤɨɪɨɫɬɟɣ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɚɭɞɢɨɩɨɬɨɤɨɜ ɢɥɢ 
ɚɭɞɢɨɮɚɣɥɨɜ. Ȼɢɛɥɢɨɬɟɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɰɟɧɤɭ ɫɬɚɛɢɥɶɧɵɯ 
ɭɪɨɜɧɟɣ ɭɞɚɪɨɜ ɜ ɦɢɧɭɬɭ ɞɥɹ ɚɭɞɢɨɬɪɟɤɨɜ. 

Vorbis 
Ⱥɛɫɨɥɸɬɧɨ ɨɬɤɪɵɬɚɹ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɚɭɞɢɨɤɨɞɢɪɨɜɚɧɢɹ ɢ ɩɨ-
ɬɨɤɨɜɨɣ ɩɟɪɟɞɚɱɢ ɛɟɡ ɩɚɬɟɧɬɨɜ ɫɨ ɜɫɟɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɨɬɤɪɵɬɨɝɨ ɢɫɯɨɞ-
ɧɨɝɨ ɤɨɞɚ. 

mpg123 

Ȼɢɛɥɢɨɬɟɤɚ ɫɨɞɟɪɠɚɳɚɹ ɪɚɛɨɬɚɸɳɢɣ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ MPEG 1.0/2.0/2.5 
ɚɭɞɢɨɩɥɟɟɪ / ɞɟɤɨɞɟɪ ɞɥɹ ɭɪɨɜɧɟɣ 1,2 ɢ 3 (ɨɛɵɱɧɨ ɭɪɨɜɟɧɶ 3 MPEG 1.0 ɢɧɚɱɟ 
MP3), ɚ ɬɚɤɠɟ ɞɨɩɭɫɤɚɸɳɢɟ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɞɟɤɨɞɢɪɨ-
ɜɚɧɢɹ ɢ ɜɵɜɨɞɚ. 

Box2D 

Ȼɢɛɥɢɨɬɟɤɚ ɧɚɩɢɫɚɧɧɚɹ ɧɚ C++, ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɞɥɹ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ ɬɜɟɪɞɵɯ ɬɟɥ ɜ 2D. Box2D ɪɚɡɪɚɛɨɬɚɧ Erin Catto ɢ ɢɦɟɟɬ zlib ɥɢɰɟɧɡɢɸ. 
zlib ɥɢɰɟɧɡɢɹ ɧɟ ɬɪɟɛɭɟɬ ɩɨɞɬɜɟɪɠɞɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɜɨɛɨɞɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ Box2D ɜ ɫɜɨɟɦ ɩɪɨɞɭɤɬɟ. 

Kiss FFT («Keep It Sim-
ple, Stupid.» Fast Fourier 
Transform) 

Ɉɱɟɧɶ ɧɟɛɨɥɶɲɚɹ, ɞɨɜɨɥɶɧɨ ɷɮɮɟɤɬɢɜɧɚɹ, ɫɦɟɲɚɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ FFT ɨɫɧɨ-
ɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɥɢ ɮɢɤɫɢɪɨɜɚɧɧɭɸ ɬɨɱɤɭ ɢɥɢ ɬɢɩɵ ɞɚɧ-
ɧɵɯ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ 

ɉɪɢɦɟɱɚɧɢɟ – ɂɫɬɨɱɧɢɤ: [8-16] 

Ɋɨɥɶ ɛɢɛɥɢɨɬɟɤ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 
«ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» ɜ ɨɛщɟɣ ɚɪɯɢɬɟɤɬɭɪɟ. 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 
«ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɧɚɛɨɪɚ 

ɤɨɦɩɨɧɟɧɬɨɜ. Ʉɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɩɨɫɬɪɨɟɧ ɧɚ ɨɫ-
ɧɨɜɟ ɷɥɟɦɟɧɬɨɜ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ. Ɍɚɤ, ɚɪɯɢɬɟɤ-
ɬɭɪɚ Android ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɛɢɛɥɢɨɬɟɤɚɦɢ ɢɝɪɨ-
ɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢ-
ɫɭɧɤɨɦ 2.
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Ɋɢɫɭɧɨɤ 2 – Ⱥɪɯɢɬɟɤɬɭɪɚ Android ɫ ɛɢɛɥɢɨɬɟɤɚɦɢ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

 
ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɢɫɭɧɤɚ 2.1 ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, 

ɱɬɨ ɹɞɪɨ ɩɪɟɞɥɚɝɚɟɬ ɨɫɧɨɜɧɵɟ ɞɪɚɣɜɟɪɵ ɞɥɹ ɚɩɩɚ-
ɪɚɬɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɹɞɪɨ ɨɬ-
ɜɟɱɚɟɬ ɡɚ ɩɚɦɹɬɶ, ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚɦɢ, ɩɨɞ-
ɞɟɪɠɤɭ ɫɟɬɢ ɢ ɬ.ɞ. ɋɪɟɞɚ ɜɵɩɨɥɧɟɧɢɹ Android, ɹɜɥɹ-
ɸɳɚɹɫɹ ɧɚɞɫɬɪɨɣɤɨɣ ɧɚɞ ɹɞɪɨɦ, ɨɬɜɟɱɚɟɬ ɡɚ 
ɩɨɪɨɠɞɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Android. 
Ʉɚɠɞɚɹ ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬɚɟɬ ɜ ɫɨɛɫɬɜɟɧɧɨɦ ɩɪɨ-
ɰɟɫɫɟ ɫɨ ɫɜɨɟɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɨɣ Dalvik.  

Ⱥɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɛɢɛɥɢɨɬɟɤ ɢɝɪɨɜɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ». ȼ ɪɚɦɤɚɯ 
ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ «ɋɌȺɊȽȿɃɆȿɋ-
ɉɊɈ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɣ «ɮɪɟɣɦ-
ɜɨɪɤ» libGDX. Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɹ Java ɫ ɧɟɤɨɬɨɪɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɧɚɩɢɫɚɧ-
ɧɵɦɢ ɧɚ C ɢ C++ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-
ɫɬɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɞɚ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɫɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤ.  

Аɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɛɢɛ-
ɥɢɨɬɟɤɢ. ɋɬɚɬɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɫɨɡɞɚɟɬɫɹ ɢɡ 
ɨɛɵɱɧɵɯ ɨɛɴɟɤɬɧɵɯ ɮɚɣɥɨɜ ɩɭɬɟɦ ɢɯ ɚɪɯɢɜɚɰɢɢ ɫ 
ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ ar. 

ȼɫɟ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɨɩɢɫɚɧɵ ɧɢɠɟ ɜɵɩɨɥ-
ɧɹɸɬɫɹ ɜ ɤɚɬɚɥɨɝɟ library (ɬ.ɟ. ɬɭɞɚ ɧɚɞɨ ɩɟɪɟɣɬɢ ɤɨ-
ɦɚɧɞɨɣ cd). ɉɪɨɫɦɨɬɪ ɫɨɞɟɪɠɢɦɨɝɨ ɤɚɬɚɥɨɝɚ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ls ɢɥɢ ls -l. 

Ɍɨɝɞɚ ɛɭɞɭɬ ɩɨɥɭɱɟɧɵ ɨɛɴɟɤɬɧɵɟ ɮɚɣɥɵ: 
gcc -c ./source/*.c 
ȼ ɢɬɨɝɟ ɜ ɤɚɬɚɥɨɝɟ library ɧɚɛɥɸɞɚɟɬɫɹ ɫɥɟɞɭ-

ɸɳɟɟ: 
figures.o mylib.h source text.o 

Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɬɢɥɢɬɭ ar ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɫɬɚɬɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ: 

ar r libmy1.a *.o 
ɉɚɪɚɦɟɬɪ r ɩɨɡɜɨɥɹɟɬ ɜɫɬɚɜɢɬɶ ɮɚɣɥɵ ɜ ɚɪɯɢɜ, 

ɟɫɥɢ ɚɪɯɢɜɚ ɧɟɬ, ɬɨ ɨɧ ɫɨɡɞɚɟɬɫɹ. Ⱦɚɥɟɟ ɭɤɚɡɵɜɚɟɬɫɹ 
ɢɦɹ ɚɪɯɢɜɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɟɪɟɱɢɫɥɹɸɬɫɹ ɮɚɣɥɵ, ɢɡ 
ɤɨɬɨɪɵɯ ɚɪɯɢɜ ɫɨɡɞɚɟɬɫɹ. ȿɫɥɢ ɨɛɴɟɤɬɧɵɟ ɮɚɣɥɵ ɧɟ 
ɬɪɟɛɭɸɬɫɹ, ɢɯ ɦɨɠɧɨ ɭɞɚɥɢɬɶ: 

rm *.o 
ȼ ɢɬɨɝɟ ɫɨɞɟɪɠɢɦɨɟ ɤɚɬɚɥɨɝɚ library ɜɵɝɥɹɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
libmy1.a mylib.h source, 
ɝɞɟ libmy1.a – ɷɬɨ ɫɬɚɬɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ. 
Аɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɢɛɥɢɨ-

ɬɟɤɢ. Ɉɛɴɟɤɬɧɵɟ ɮɚɣɥɵ ɞɥɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɢɛ-
ɥɢɨɬɟɤɢ ɤɨɦɩɢɥɢɪɭɸɬɫɹ ɨɫɨɛɵɦ ɨɛɪɚɡɨɦ. Ɉɧɢ 
ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɩɨɡɢɰɢɨɧɧɨ-ɧɟ-
ɡɚɜɢɫɢɦɵɣ ɤɨɞ (ɚɧɝɥ. position independent code). 
ɇɚɥɢɱɢɟ ɬɚɤɨɝɨ ɤɨɞɚ ɩɨɡɜɨɥɹɟɬ ɛɢɛɥɢɨɬɟɤɟ ɩɨɞ-
ɤɥɸɱɚɬɶɫɹ ɤ ɩɪɨɝɪɚɦɦɟ, ɤɨɝɞɚ ɩɨɫɥɟɞɧɹɹ ɡɚɝɪɭɠɚ-
ɟɬɫɹ ɜ ɩɚɦɹɬɶ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɛɢɛɥɢɨɬɟɤɚ ɢ 
ɩɪɨɝɪɚɦɦɚ ɧɟ ɹɜɥɹɸɬɫɹ ɟɞɢɧɨɣ ɩɪɨɝɪɚɦɦɨɣ, ɚ ɡɧɚ-
ɱɢɬ ɤɚɤ ɭɝɨɞɧɨ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɩɚɦɹɬɢ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ. Ʉɨɦɩɢɥɹɰɢɹ ɨɛɴɟɤɬɧɵɯ ɮɚɣ-
ɥɨɜ ɞɥɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ 
ɨɩɰɢɟɣ -fPIC ɤɨɦɩɢɥɹɬɨɪɚ gcc: 

gcc -c -fPIC source/*.c 
ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɬɚɬɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ ɞɢɧɚɦɢ-

ɱɟɫɤɭɸ ɫɨɡɞɚɸɬ ɩɪɢ ɩɨɦɨɳɢ gcc ɭɤɚɡɚɜ ɨɩɰɢɸ -
shared: 

gcc -shared -o libmy2.so *.o 
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ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɨɛɴɟɤɬɧɵɟ ɮɚɣɥɵ ɦɨɠɧɨ ɭɞɚ-
ɥɢɬɶ: 

rm *.o 
ȼ ɢɬɨɝɟ ɫɨɞɟɪɠɢɦɨɟ ɤɚɬɚɥɨɝɚ library: 
libmy1.a libmy2.so mylib.h source 
Иɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɜ ɩɪɨɝɪɚɦɦɟ. Ⱦɚ-

ɥɟɟ, ɤɨɝɞɚ ɜ ɤɚɬɚɥɨɝɟ project ɩɪɢɫɭɬɫɬɜɭɸɬ ɞɜɚ ɨɛɴ-
ɟɤɬɧɵɯ ɮɚɣɥɚ: main.o ɢ data.o, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɤɨɦɩɢɥɢɪɨɜɚɧɵ ɜ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ project ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɨɛɴɟɞɢɧɟɧɢɹ ɫɨ ɫɬɚɬɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟ-
ɤɨɣ libmy1.a. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟ-
ɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

gcc -o project *.o -L../library -lmy1 
ɇɚɱɚɥɨ ɤɨɦɚɧɞɵ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɧɹɬɧɨ: ɨɩɰɢɹ 

-o ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɤɨɦɩɢɥɢɪɭɟɬɫɹ ɢɫɩɨɥɧɹɟ-
ɦɵɣ ɮɚɣɥ project ɢɡ ɨɛɴɟɤɬɧɵɯ ɮɚɣɥɨɜ. 

ɉɨɦɢɦɨ ɨɛɴɟɤɬɧɵɯ ɮɚɣɥɨɜ ɩɪɨɟɤɬɚ ɜ ɤɨɦɩɢɥɹ-
ɰɢɢ ɭɱɚɫɬɜɭɟɬ ɢ ɛɢɛɥɢɨɬɟɤɚ. Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶ-
ɫɬɜɭɟɬ ɜɬɨɪɚɹ ɱɚɫɬɶ ɤɨɦɚɧɞɵ: -L../library -lmy1. 
Ɂɞɟɫɶ ɨɩɰɢɹ -L ɭɤɚɡɵɜɚɟɬ ɧɚ ɚɞɪɟɫ ɤɚɬɚɥɨɝɚ, ɝɞɟ 
ɧɚɯɨɞɢɬɫɹ ɛɢɛɥɢɨɬɟɤɚ, ɨɧ ɢ ɫɥɟɞɭɟɬ ɫɪɚɡɭ ɡɚ ɧɟɣ. 
ɉɨɫɥɟ ɨɩɰɢɢ -l ɡɚɩɢɫɵɜɚɟɬɫɹ ɢɦɹ ɛɢɛɥɢɨɬɟɤɢ, ɩɪɢ 
ɷɬɨɦ ɩɪɟɮɢɤɫ lib ɢ ɫɭɮɮɢɤɫ (ɧɟɜɚɠɧɨ .a ɢɥɢ .so) 
ɭɫɟɤɚɸɬɫɹ. ɇɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, 
ɱɬɨ ɩɨɫɥɟ ɞɚɧɧɵɯ ɨɩɰɢɣ ɩɪɨɛɟɥ ɧɟ ɫɬɚɜɢɬɫɹ. 

Ɉɩɰɢɸ -L ɦɨɠɧɨ ɧɟ ɭɤɚɡɵɜɚɬɶ, ɟɫɥɢ ɛɢɛɥɢɨ-
ɬɟɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɞɥɹ ɞɚɧɧɨɣ ɫɢ-
ɫɬɟɦɵ ɤɚɬɚɥɨɝɚɯ ɞɥɹ ɛɢɛɥɢɨɬɟɤ. ɇɚɩɪɢɦɟɪ, ɜ 
GNU/Linux ɷɬɨ /lib/, /urs/lib/ ɢ ɞɪ. 

Ɂɚɩɭɫɬɢɜ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ project ɢ ɜɵɩɨɥ-
ɧɢɜ ɩɪɨɝɪɚɦɦɭ, ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɬɨ, ɱɬɨ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 3. 

 

 
Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɚ (ɭɫɥɨɜɧɵɣ ɩɪɢɦɟɪ, ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɚɤɬɢɤɟ ɤɨɦɩɚɧɢɢ) 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪ ɮɚɣɥɚ 
project: 

pl@desk:~/c/project$ ls -l project 
-rwxr-xr-x 1 pl pl 8648 ɧɨɹ 19 07:46 project 
ȿɝɨ ɪɚɡɦɟɪ ɪɚɜɟɧ 8698 ɛɚɣɬ. 
Ʉɨɦɩɢɥɹɰɢɹ ɩɪɨɟɤɬɚ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɢɛ-

ɥɢɨɬɟɤɨɣ. ɉɟɪɟɞ ɤɨɦɩɢɥɹɰɢɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚ-
ɥɢɬɶ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ ɢ ɩɨɥɭɱɢɬɶ ɟɝɨ ɭɠɟ ɫɜɹɡɚɧ-
ɧɵɦ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɨɣ. Ʉɨɦɚɧɞɚ ɤɨɦɩɢ-
ɥɹɰɢɢ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɨɣ ɜɵɝɥɹɞɢɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɨɞɧɚ ɤɨɦɚɧɞɚ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ 
ɞɜɟ ɫɬɪɨɤɢ ɫ ɩɨɦɨɳɶɸ ɨɛɪɚɬɧɨɝɨ ɫɥɷɲɚ ɢ ɩɟɪɟɯɨɞɚ 
ɧɚ ɧɨɜɭɸ ɫɬɪɨɤɭ): 

gcc -o project *.o \ 
> -L../library -lmy2 -Wl,-rpath,../library/ 
Ɂɞɟɫɶ ɜ ɨɬɥɢɱɢɢ ɨɬ ɤɨɦɚɧɞɵ ɤɨɦɩɢɥɹɰɢɢ ɫɨ 

ɫɬɚɬɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ ɞɨɛɚɜɥɟɧɵ ɨɩɰɢɢ ɞɥɹ ɥɢɧ-
ɤɨɜɳɢɤɚ: -Wl,-rpath,../library/. -Wl – ɷɬɨ ɨɛɪɚɳɟɧɢɟ 
ɤ ɥɢɧɤɨɜɳɢɤɭ, -rpath – ɨɩɰɢɹ ɥɢɧɤɨɜɳɢɤɚ, ../library/ 
– ɡɧɚɱɟɧɢɟ ɨɩɰɢɢ. ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɜ ɤɨɦɚɧɞɟ ɦɵ 
ɞɜɚ ɪɚɡɚ ɭɤɚɡɵɜɚɟɦ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɛɢɛɥɢɨɬɟɤɢ: 
ɨɞɢɧ ɪɚɡ ɫ ɨɩɰɢɟɣ -L, ɚ ɜɬɨɪɨɣ ɪɚɡ ɫ ɨɩɰɢɟɣ -rpath. 
ȼɢɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɧɹɬɶ, ɩɨɱɟɦɭ ɬɚɤ ɫɥɟɞɭɟɬ 
ɞɟɥɚɬɶ, ɩɨɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɨɫɧɨɜɚɬɟɥɶɧɨ ɢɡɭɱɢɬɶ 
ɩɪɨɰɟɫɫ ɤɨɦɩɢɥɹɰɢɢ ɢ ɤɨɦɩɨɧɨɜɤɢ ɩɪɨɝɪɚɦɦ ɧɚ 
ɹɡɵɤɟ C. 

ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɟɫɥɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɦ-
ɩɢɥɹɰɢɸ ɩɪɨɝɪɚɦɦɵ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɜɟɞɟɧɧɭɸ ɤɨ-
ɦɚɧɞɭ, ɬɨ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ ɛɭɞɟɬ ɡɚɩɭɫɤɚɬɶɫɹ ɢɡ 
ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɟɤɭ-
ɳɢɣ ɤɚɬɚɥɨɝ project. ɉɪɢ ɫɦɟɧɟ ɤɚɬɚɥɨɝɚ, ɛɭɞɟɬ ɜɨɡ-
ɧɢɤɚɬɶ ɨɲɢɛɤɚ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɞɢɧɚɦɢɱɟɫɤɚɹ ɛɢɛ-
ɥɢɨɬɟɤɚ ɧɟ ɛɭɞɟɬ ɧɚɣɞɟɧɚ. ɇɨ ɟɫɥɢ ɫɤɨɦɩɢɥɢɪɨɜɚɬɶ 
ɩɪɨɝɪɚɦɦɭ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

gcc -o project *.o -L../library -lmy2 \ 
> -Wl,-rpath,/home/pl/c/library 
ɬɨ ɟɫɬɶ, ɭɤɚɡɚɬɶ ɞɥɹ ɥɢɧɤɨɜɳɢɤɚ ɚɛɫɨɥɸɬɧɵɣ 

ɚɞɪɟɫ, ɬɨ ɩɪɨɝɪɚɦɦɚ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɛɭɞɟɬ ɡɚɩɭɫ-
ɤɚɬɶɫɹ ɢɡ ɥɸɛɨɝɨ ɤɚɬɚɥɨɝɚ. 

Ɋɚɡɦɟɪ ɢɫɩɨɥɧɹɟɦɨɝɨ ɮɚɣɥɚ ɩɪɨɟɤɬɚ, ɫɜɹɡɚɧ-
ɧɨɝɨ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɨɣ, ɩɨɥɭɱɢɥɫɹ ɪɚɜ-
ɧɵɦ 8544 ɛɚɣɬɚ. ɗɬɨ ɧɟɦɧɨɝɨ ɦɟɧɶɲɟ (ɧɚ 154 ɛɚɣɬɚ 
ɢɥɢ ɧɚ 1,77 %), ɱɟɦ ɩɪɢ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɟɤɬɚ ɫɨ ɫɬɚ-
ɬɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɨɣ.  

ȿɫɥɢ ɩɨɫɦɨɬɪɟɬɶ ɧɚ ɪɚɡɦɟɪɵ ɛɢɛɥɢɨɬɟɤ: 
pl@desk:~/c/library$ ls -l libmy* 
-rw-r--r-- 1 pl pl 3712 ɧɨɹ 19 07:35 libmy1.a 
-rwxr-xr-x 1 pl pl 7896 ɧɨɹ 19 07:36 libmy2.so 
ɬɨ ɜɢɞɧɨ, ɱɬɨ ɞɢɧɚɦɢɱɟɫɤɚɹ ɛɨɥɶɲɟ ɫɬɚɬɢɱɟ-

ɫɤɨɣ, ɯɨɬɹ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ ɩɪɨɟɤɬɚ ɫɨ ɫɬɚɬɢɱɟ-
ɫɤɨɣ ɛɢɛɥɢɨɬɟɤɨɣ ɛɨɥɶɲɟ. ɗɬɨ ɞɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ 
ɢɫɩɨɥɧɹɟɦɨɦ ɮɚɣɥɟ, ɫɜɹɡɚɧɧɨɦ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɛɢɛɥɢɨɬɟɤɨɣ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɥɢɲɶ ɫɫɵɥɤɚ ɧɚ ɧɟɟ. 
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Аɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɨɛɳɟɣ ɛɢɛɥɢɨɬɟɤɢ. ȼ ɤɚ-
ɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɚɫɩɟɤɬɨɜ ɩɪɢ ɫɨ-
ɡɞɚɧɢɢ ɨɛɳɟɣ ɛɢɛɥɢɨɬɟɤɢ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɹɜ-
ɥɹɟɬɫɹ ɫɚɦ ɤɨɞ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɦɟɳɟɧ ɜ 
ɛɢɛɥɢɨɬɟɤɭ (ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɛɳɟɣ ɛɢɛɥɢɨɬɟɤɢ 
ɤɨɞɚ). ȼ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» 
ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɩɨɩɵɬɨɤ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɚɧɧɨɣ 
ɛɢɛɥɢɨɬɟɤɢ ɤɨɞɚ ɪɚɡɦɟɳɚɥɫɹ ɬɨɥɶɤɨ ɬɨɬ ɤɨɞ, ɤɨɬɨ-
ɪɵɣ ɛɵɥ ɧɟɨɛɯɨɞɢɦ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɩɪɨɟɤɬɚ, ɚ ɞɚ-
ɥɟɟ ɛɵɥ ɧɟ ɧɭɠɟɧ.  

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɚɥɝɨ-
ɪɢɬɦɚ ɫɨɡɞɚɧɢɹ ɨɛɳɟɣ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ ɟɟ ɨɩɬɢ-
ɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɞɨɛɚɜɥɹɥɫɹ ɬɨɥɶɤɨ ɬɨɬ ɤɨɞ, ɤɨɬɨ-
ɪɵɣ ɦɨɝ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɩɨɜɬɨɪɧɨ. Ⱦɚɧɧɵɣ ɩɨɞ-
ɯɨɞ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ 
ɨɧ ɡɧɚɱɢɬɟɥɶɧɵɦ ɨɛɪɚɡɨɦ ɷɤɨɧɨɦɢɬ ɜɪɟɦɟɧɧɵɟ ɡɚ-
ɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɢɝ-
ɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨ-
ɥɢɱɟɫɬɜɨ ɤɨɞɚ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɤɨɬɨɪɵɣ 
ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɤɨɧɤɪɟɬɧɨɦ ɢɝɪɨɜɨɦ ɩɪɢɥɨɠɟɧɢɢ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɪɚɦɤɚɯ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬ-
ɱɢɤɢ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» ɜɵɧɨɫɹɬ ɜ ɨɛɳɭɸ ɛɢɛ-
ɥɢɨɬɟɤɭ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯ ɢɝɪɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɱɟɣ 
«ɝɟɣɦɩɥɟɣ» ɫ ɛɨɥɶɲɨɣ ɞɨɥɟɣ ɜɟɪɨɹɬɧɨɫɬɢ ɛɭɞɟɬ 
ɫɤɨɩɢɪɨɜɚɧ ɜ ɫɥɟɞɭɸɳɢɯ ɩɪɨɟɤɬɚɯ (ɩɨɥɧɨɫɬɶɸ ɢɥɢ 
ɱɚɫɬɢɱɧɨ). ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɬɪɟɛɭ-
ɟɬɫɹ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɢ ɜɵɞɟɥɟɧɢɟ ɜ ɢɦɟɸɳɢɯɫɹ 
ɪɟɲɟɧɢɣ ɨɛɳɢɯ ɱɚɫɬɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɡɞɚɧɢɟ ɨɛɳɟɣ ɛɢɛɥɢɨɬɟɤɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ, ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɨɦɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 4.

 

 
Ɋɢɫɭɧɨɤ 4 – Ⱥɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɨɛɳɟɣ ɛɢɛɥɢɨɬɟɤɢ ɜ ɩɪɚɤɬɢɤɟ ɤɨɦɩɚɧɢɢ «ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɩɪɚɤɬɢɤɟ 
«ɋɌȺɊȽȿɃɆȿɋ-ɉɊɈ» ɧɟɤɨɬɨɪɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ 
ɪɟɲɟɧɢɹ ɩɪɨɯɨɞɢɥɢ ɧɟɫɤɨɥɶɤɨ ɢɬɟɪɚɰɢɣ ɢɡɦɟɧɟɧɢɣ 
(ɨɤɨɥɨ 5-7) ɧɚ ɪɚɡɧɵɯ ɩɪɨɟɤɬɚɯ ɞɨ ɦɨɦɟɧɬɚ ɜɵɹɜɥɟ-
ɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɜɵɧɟɫɟɧɢɹ ɪɟɲɟɧɢɹ ɜ ɛɢɛ-
ɥɢɨɬɟɤɭ. 

Ɂɚɤɥɸɱɟɧɢɟ. ȼ ɪɚɦɤɚɯ ɢɡɭɱɟɧɢɹ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɯ ɚɫɩɟɤɬɨɜ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɚɜɵɤ 
ɨɛɪɚɳɟɧɢɹ ɫ ɛɢɛɥɢɨɬɟɤɚɦɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɛɹ-
ɡɚɬɟɥɶɧɵɯ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɚ. 

Ȼɢɛɥɢɨɬɟɤɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɬɚɤɢɟ 
ɜɢɞɵ, ɤɚɤ ɫɬɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ. ɋɬɚɬɢɱɟ-
ɫɤɢɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɢɫɯɨɞɧɨɝɨ 
ɬɟɤɫɬɚ, ɩɨɞɤɥɸɱɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɢɫɬɨɦ ɤ ɫɜɨɟɣ 
ɩɪɨɝɪɚɦɦɟ ɧɚ ɷɬɚɩɟ ɧɚɩɢɫɚɧɢɹ. Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɛɢɛ-
ɥɢɨɬɟɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɱɚɫɬɶ ɨɫɧɨɜɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ, ɤɨɬɨɪɚɹ ɡɚɝɪɭɠɚɟɬɫɹ ɜ Ɉɋ ɩɨ ɡɚɩɪɨɫɭ ɪɚɛɨ-
ɬɚɸɳɟɣ ɩɪɨɝɪɚɦɦɵ ɜ ɯɨɞɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ, ɬɨ ɟɫɬɶ, 
ɞɢɧɚɦɢɱɟɫɤɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɚɧɞɨɣ ɪɚɡɪɚɛɨɬɱɢ-
ɤɨɜ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶ-
ɡɨɜɚɧɵ ɤɚɤ ɛɢɛɥɢɨɬɟɤɢ ɢ «ɮɪɟɣɦɜɨɪɤ», ɬɚɤ ɢ ɫɨ-
ɡɞɚɧɨ ɉɈ ɫ ɧɭɥɹ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɚ ɫ ɛɨɥɶ-
ɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɦɥɚɞɲɢɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɦɨɠɟɬ 
ɪɚɛɨɬɚɬɶ ɷɮɮɟɤɬɢɜɧɟɟ ɫ «ɮɪɟɣɦɜɨɪɤɨɦ», ɤɨɬɨɪɵɣ 
ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ, ɩɨɦɨɝɚɹ ɤɨɦɚɧɞɟ ɜ ɫɨɡɞɚ-
ɧɢɢ ɩɪɨɞɭɤɬɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɩɵɬɧɨɣ ɤɨɦɚɧɞɟ, 
ɪɚɛɨɬɚɸɳɟɣ ɧɚɞ ɩɪɢɥɨɠɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɧɢ-
ɲɟɜɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɨɛɥɚɞɚɟɬ ɨɩɪɟɞɟɥɟɧ-
ɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ, ɦɨɠɟɬ ɛɵɬɶ ɥɭɱɲɟ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɛɢɛɥɢɨɬɟɤɭ (ɢɥɢ ɛɢɛɥɢɨɬɟɤɢ), ɬɚɤ ɤɚɤ ɷɬɨ ɦɨ-
ɠɟɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɛɨɥɶɲɭɸ ɝɢɛɤɨɫɬɶ ɢ ɤɨɧɬɪɨɥɶ. 
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