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Аɧɧɨɬаɰиɹ. Ɉɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɉɩɢɫɚɧɵ ɤɨɧɫɬɪɭɤɰɢɹ ɢ 
ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛ-
ɪɚɡɰɨɜ. Ɉɩɪɟɞɟɥɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɜɢɛɪɨɭ-
ɞɚɪɧɨɦ ɪɟɠɢɦɟ ɭɩɥɨɬɧɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ. ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛ-
ɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
 

Клɸɱевые ɫлɨва: ɜɢɛɪɚɰɢɨɧɧɵɣ ɩɪɟɫɫ, ɜɢɛɪɨɭɞɚɪɧɵɣ ɪɟɠɢɦ, ɭɩɥɨɬɧɟɧɢɟ, ɚɫɮɚɥɶɬɨɛɟɬɨɧ.  
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Аɧɨɬаɰіɹ. Ɉɛґɪɭɧɬɨɜɚɧɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. Ɉɩɢɫɚɧɨ ɤɨɧɫɬɪɭɤɰɿɸ ɿ ɩɪɢɧɰɢɩ 
ɞɿʀ ɜɿɛɪɚɰɿɣɧɨɝɨ ɩɪɟɫɚ ɞɥɹ ɭɳɿɥɶɧɟɧɧɹ ɤɨɧɬɪɨɥɶɧɢɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɢɯ ɡɪɚɡɤɿɜ. Вɢɡɧɚɱɟɧɨ ɪɚɰɿ-
ɨɧɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ ɜɿɛɪɚɰɿɣɧɨɝɨ ɩɪɟɫɚ, ɳɨ ɩɪɚɰɸє ɭ ɜɿɛɪɨɭɞɚɪɧɨɦɭ ɪɟɠɢɦɿ ɭɳɿɥɶɧɟɧɧɹ ɚɫɮɚ-
ɥɶɬɨɛɟɬɨɧɧɢɯ ɡɪɚɡɤɿɜ. Вɫɬɚɧɨɜɥɟɧɨ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɪɭɯɭ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɚ ɜɿɛɪɚɰɿɣɧɨɝɨ ɩɪɟɫɚ  
ɡɚɥɟɠɧɨ ɜɿɞ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɜɿɛɪɚɰɿɣɧɨʀ ɭɫɬɚɧɨɜɤɢ. 
 

Клɸɱɨві ɫлɨва: ɜɿɛɪɚɰɿɣɧɢɣ ɩɪɟɫ, ɜɿɛɪɨɭɞɚɪɧɢɣ ɪɟɠɢɦ, ɭɳɿɥɶɧɟɧɧɹ, ɚɫɮɚɥɶɬɨɛɟɬɨɧ.  
 

DESIGN OF VIBRATING PRESSES FOR COMPACTING 

ASPHALT TEST SPECIMENS 

 

A. slov, Prof., Dr., Eng. Sc., Ju. S l n , Assoc. Prof., Cand., Eng. Sc., S. Oleynik, 

postgraduate, Mykhailo Ostrohradskyi Kremenchuk National University 
Abstract. The relevance of the research has been proved. The design and operating principle of vi-

brating presses for compacting asphalt test samples have been described. Reasonable parameters of 

vibration presses working in vibroimpulsive compacting mode have been identified. Motion regulari-

ties of vibrating-press actuating devices depending on the main parameters of the vibration machine, 

vibroimpulsive mode and physical-mechanical behaviour of mixtures to be compacted have been as-

certained. 

 

Key words: vibrating press, vibroimpulsive mode, compaction, asphalt concrete.   

 

 

 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɤɨɧ-

ɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɤɚɱɟɫɬɜɚ 
ɩɪɢɝɨɬɨɜɥɟɧɧɨɣ ɢɥɢ ɭɥɨɠɟɧɧɨɣ ɜ ɩɨɤɪɵɬɢɟ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨ ȽɈɋɌ 9128-2009 

«ɋɦɟɫɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɟ ɞɨɪɨɠɧɵɟ, ɚɷɪɨ-

ɞɪɨɦɧɵɟ ɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧ» ɢɫɩɨɥɶɡɭɸɬɫɹ  
50- ɢɥɢ 100-ɬɨɧɧɵɟ ɩɪɟɫɫɵ ɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɟɣɫɬɜɢɹ (Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ ɩɨ ȽɈɋɌ 

12801-2009).  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ 
ɮɨɪɦɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɨɛɪɚɡɰɨɜ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜɢɛɪɚɰɢ-

ɨɧɧɵɣ ɩɪɟɫɫ [1], ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɷɮɮɟɤ-
ɬɢɜɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

ɞɨ ɬɪɟɛɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɧɨɪɦɚɦɢ 

ɩɥɨɬɧɨɫɬɢ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ  

ɫɨɫɬɚɜɥɹɸɳɢɯ. ɉɨɷɬɨɦɭ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɡɞɚɧɢɟ ɦɚɥɨɝɚ-
ɛɚɪɢɬɧɨɝɨ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ ɞɥɹ ɮɨɪɦɨ-
ɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ, ɫɨɱɟɬɚ-
ɸɳɟɝɨ ɜ ɫɟɛɟ ɩɪɨɫɬɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɦɚɥɭɸ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɢ ɧɟɛɨɥɶɲɭɸ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ, 
ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɡɚ-
ɞɚɱɟɣ. 

 

ɇɚ ɯɚɪɚɤɬɟɪ ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɪɚɛɨ-
ɱɟɝɨ ɨɪɝɚɧɚ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɨɪɦɨɜɚɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ  
ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ ɮɢɡɢɤɨ-ɦɟɯɚɧɢ-

ɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɥɨɬɧɹɟɦɨɣ ɫɪɟɞɵ 

[2].  

 

ɉɪɚɜɢɥɶɧɵɣ ɭɱɟɬ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ 
ɬɨɱɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɢɹ ɡɚɤɨɧɚ ɤɨɥɟɛɚɧɢɣ ɪɚ-
ɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ, ɜɵɛɨɪ 
ɟɝɨ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣ-

ɫɬɜɢɹ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɫɪɟɞɭ, ɨɛɟɫɩɟɱɢ-

ɜɚɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɟ ɭɩɥɨɬɧɟɧɢɟ. Ʉ 

ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɨɬɧɨɫɹɬɫɹ ɚɦɩɥɢɬɭɞɚ ɢ ɡɚɤɨɧ ɞɟ-
ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɩɥɨɬɧɹɟɦɨɣ ɫɪɟɞɵ ɡɚ ɤɚɠ-

ɞɵɣ ɰɢɤɥ ɤɨɥɟɛɚɧɢɣ, ɜɟɥɢɱɢɧɚ ɧɚɩɪɹɠɟɧɢɣ, 

ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɭɩɥɨɬɧɹɟɦɨɦ ɫɥɨɟ, ɭɝɥɨɜɚɹ  
ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ  

ɯɚɪɚɤɬɟɪ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ɇɚɢ-

ɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɡɞɚɧɢɟ 
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ 
ɜɢɛɪɨɭɞɚɪɧɨɦ ɪɟɠɢɦɟ ɫ ɧɟɥɢɧɟɣɧɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɨɣ ɢ ɜɨɡɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɭɩɥɨɬɧɹɟ-
ɦɭɸ ɫɦɟɫɶ ɜɢɛɪɚɰɢɨɧɧɵɦɢ ɢɦɩɭɥɶɫɚɦɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɷɮɮɟɤɬɢɜɧɨɟ ɭɩɥɨɬɧɟɧɢɟ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɞɨ ɬɪɟɛɭɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɧɨɪɦɚɦɢ ɩɥɨɬɧɨɫɬɢ.  

 

    

 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɜɵɫɨɤɨ-
ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ ɞɥɹ 
ɭɩɥɨɬɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɨɛɪɚɡɰɨɜ.  

    

  

ɇɚ ɪɢɫ. 1 ɢɡɨɛɪɚɠɟɧ ɩɪɟɞɥɚɝɚɟɦɵɣ ɜɢɛɪɚɰɢ-

ɨɧɧɵɣ ɩɪɟɫɫ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟ-
ɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ (ɨɛɳɢɣ ɜɢɞ). 

 

 
 

Ɋɢɫ. 1. ȼɢɛɪɚɰɢɨɧɧɵɣ ɩɪɟɫɫ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡ-
ɰɨɜ 

 

ȼɢɛɪɚɰɢɨɧɧɵɣ ɩɪɟɫɫ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ [1] ɫɨɞɟɪɠɢɬ ɫɬɚ-
ɧɢɧɭ 1 ɫ ɧɚɩɪɚɜɥɹɸɳɢɦɢ 2, ɧɚ ɤɨɬɨɪɨɣ 

ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɬɪɢɰɚ ɢ ɜɵɬɚɥɤɢɜɚɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ ɨɬɮɨɪɦɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ. ɉɪɢ 

ɷɬɨɦ ɦɚɬɪɢɰɚ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɞɜɭɯ ɤɚɥɢɛ-

ɪɨɜɚɧɧɵɯ ɫɬɚɤɚɧɨɜ 3, ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɜ ɫɨɛ-
ɫɬɜɟɧɧɨɦ ɩɨɥɨɦ ɤɨɪɩɭɫɟ 4, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ 
ɝɟɪɦɟɬɢɱɧɭɸ ɪɭɛɚɲɤɭ, ɡɚɩɨɥɧɟɧɧɭɸ ɧɚɝɪɟ-
ɜɚɟɦɵɦ ɦɚɫɥɹɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 5 ɜɨɤɪɭɝ 
ɤɚɥɢɛɪɨɜɚɧɧɵɯ ɫɬɚɤɚɧɨɜ 3. ȼɵɬɚɥɤɢɜɚɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ ɨɬɮɨɪɦɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜɵɩɨɥ-
ɧɟɧɨ ɜ ɜɢɞɟ ɜɵɠɢɦɧɵɯ ɩɭɚɧɫɨɧɨɜ 6, ɫɦɨɧɬɢ-

ɪɨɜɚɧɧɵɯ ɧɚ ɠɟɫɬɤɨɣ ɛɚɥɤɟ 7, ɤɨɬɨɪɚɹ ɜ 
ɧɢɠɧɟɦ ɢɫɯɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ ɨɩɢɪɚɟɬɫɹ ɧɚ 
ɠɟɫɬɤɢɟ ɨɝɪɚɧɢɱɢɬɟɥɢ 8, ɡɚɤɪɟɩɥɟɧɧɵɟ ɧɚ 
ɫɬɚɧɢɧɟ 1. 

 

ȼɢɛɪɚɰɢɨɧɧɵɣ ɩɪɟɫɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɚɛ-

ɠɟɧ ɫɜɹɡɚɧɧɨɣ ɫ ɧɚɩɪɚɜɥɹɸɳɢɦɢ 2 ɪɟɚɤɬɢɜ-
ɧɨɣ ɩɥɢɬɨɣ 9, ɤ ɤɨɬɨɪɨɣ ɩɪɢ ɩɨɦɨɳɢ ɭɩɪɭɝɢɯ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ 10 ɩɨɞɜɟɲɟɧɚ ɜɢɛɪɨɩɥɢɬɚ 11 

ɫ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɟɦ ɤɨɥɟɛɚɧɢɣ 12, ɫɧɚɛ-

ɠɟɧɧɚɹ ɞɜɭɦɹ ɮɨɪɦɭɸɳɢɦɢ ɩɭɚɧɫɨɧɚɦɢ 13, 

ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɧɚ ɟɟ ɧɢɠɧɟɣ ɫɬɨɪɨɧɟ. ȼɵ-
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ɠɢɦɧɵɟ ɩɭɚɧɫɨɧɵ 6 ɪɚɫɩɨɥɨɠɟɧɵ ɨɩɩɨɡɢɬɧɨ 
ɮɨɪɦɭɸɳɢɦ ɩɭɚɧɫɨɧɚɦ 13, ɢ ɢɯ ɤɨɧɰɵ ɜ 
ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ ɩɟɪɟɤɪɵɜɚɸɬ ɧɢɡ ɰɢɥɢɧ-

ɞɪɢɱɟɫɤɢɯ ɨɬɜɟɪɫɬɢɣ ɤɚɥɢɛɪɨɜɚɧɧɵɯ ɫɬɚɤɚ-
ɧɨɜ 3 ɦɚɬɪɢɰɵ. ɍɩɪɭɝɢɟ ɚɦɨɪɬɢɡɚɬɨɪɵ 10 

ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɪɭɠɢɧ, 

ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɩɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɫɯɟ-
ɦɟ. Ɋɟɚɤɬɢɜɧɚɹ ɩɥɢɬɚ 9 ɫɨɟɞɢɧɟɧɚ ɫ ɩɪɢɜɨ-
ɞɨɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ 14, ɡɚɤɪɟɩ-

ɥɟɧɧɵɦ ɧɚ ɜɟɪɯɧɟɣ ɩɟɪɟɤɥɚɞɢɧɟ ɫɬɚɧɢɧɵ. 

ȼɵɬɚɥɤɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞɢɬɫɹ ɜ 
ɞɟɣɫɬɜɢɟ ɩɪɢɜɨɞɨɦ 15. ȼɧɭɬɪɢ ɩɨɥɨɝɨ ɤɨɪ-
ɩɭɫɚ 4 ɦɚɬɪɢɰɵ ɫɦɨɧɬɢɪɨɜɚɧ ɬɪɭɛɱɚɬɵɣ 

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ (ɧɚ ɪɢɫɭɧɤɟ ɧɟ ɩɨɤɚɡɚɧ). 

 

Ɋɚɛɨɬɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ  ɩɪɟɫɫɚ ɞɥɹ ɮɨɪɦɨɜɚ-
ɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  

 

ȼɧɚɱɚɥɟ ɜɤɥɸɱɚɟɬɫɹ ɬɪɭɛɱɚɬɵɣ ɷɥɟɤɬɪɨ-
ɧɚɝɪɟɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɪɚɡɨɝɪɟɜɚɟɬ ɦɚɫɥɹɧɵɣ 

ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɬɟɩɥɨ ɨɬ ɤɨɬɨɪɨɝɨ ɩɟɪɟɞɚɟɬɫɹ 
ɦɚɬɪɢɰɟ ɢ ɩɭɚɧɫɨɧɚɦ 6 ɢ 13. ɉɪɢ ɞɨɫɬɢɠɟ-
ɧɢɢ ɧɚɝɪɟɜɚɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ  ɪɚɛɨɱɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɵ 140–1500 ɋ ɩɪɢɫɬɭɩɚɸɬ ɤ ɮɨɪɦɨ-
ɜɚɧɢɸ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ. Ⱦɥɹ 
ɷɬɨɝɨ ɩɪɢɜɨɞɨɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ 

14 ɩɨɞɧɢɦɚɸɬ ɪɟɚɤɬɢɜɧɭɸ ɩɥɢɬɭ 9 ɜɦɟɫɬɟ ɫ 
ɜɢɛɪɨɩɥɢɬɨɣ 11 ɜ ɤɪɚɣɧɟɟ ɜɟɪɯɧɟɟ ɩɨɥɨɠɟ-
ɧɢɟ. ȼ ɤɚɥɢɛɪɨɜɚɧɧɵɟ ɫɬɚɤɚɧɵ 3 ɦɚɬɪɢɰɵ 

ɡɚɝɪɭɠɚɸɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɜɚ-
ɪɢɬɟɥɶɧɨ ɧɚɝɪɟɬɨɣ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

16 ɢ ɩɪɢɜɨɞɨɦ 14 ɩɟɪɟɦɟɳɚɸɬ ɪɟɚɤɬɢɜɧɭɸ 

ɩɥɢɬɭ 9 ɜɦɟɫɬɟ ɫ ɜɢɛɪɨɩɥɢɬɨɣ 11 ɞɨ ɫɨɩɪɢ-

ɤɨɫɧɨɜɟɧɢɹ ɮɨɪɦɭɸɳɢɯ ɩɭɚɧɫɨɧɨɜ 13 ɫ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ 16 ɢ ɜɤɥɸɱɚɸɬ ɜɢɛ-

ɪɨɜɨɡɛɭɞɢɬɟɥɶ ɤɨɥɟɛɚɧɢɣ 12, ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɤɨɬɨɪɨɝɨ ɩɟɪɟɦɟɳɚɸɳɚɹɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɜɢɛɪɨɩɥɢɬɚ 11 ɪɚɛɨɬɚɟɬ ɜ 
ɜɢɛɪɨɭɞɚɪɧɨɦ ɪɟɠɢɦɟ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮ-

ɮɟɤɬɢɜɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɨɛɪɚɡɰɨɜ ɞɨ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɩɥɨɬɧɨ-
ɫɬɢ. 

 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɭɩɥɨɬɧɟɧɢɹ ɜɵɤɥɸɱɚɸɬ 
ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɶ ɤɨɥɟɛɚɧɢɣ 13 ɢ ɩɪɢɜɨɞɨɦ 

14 ɨɬɜɨɞɹɬ ɜɢɛɪɨɩɥɢɬɭ 11 ɜɦɟɫɬɟ ɫ ɮɨɪɦɭɸ-

ɳɢɦɢ ɩɭɚɧɫɨɧɚɦɢ 13 ɜ ɤɪɚɣɧɟɟ ɜɟɪɯɧɟɟ ɩɨ-
ɥɨɠɟɧɢɟ. ɉɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɩɪɢɜɨɞ 15, 

ɢ ɜɵɬɚɥɤɢɜɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɨɬɮɨɪɦɨɜɚɧ-

ɧɵɟ ɨɛɪɚɡɰɵ ɭɞɚɥɹɸɬɫɹ ɢɡ ɦɚɬɪɢɰɵ, ɚ ɡɚɬɟɦ 

ɫɧɢɦɚɸɬɫɹ. 
 

Ⱦɜɢɠɟɧɢɟ ɜɢɛɪɨɭɞɚɪɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, 
ɜɤɥɸɱɚɸɳɟɝɨ ɜɢɛɪɨɩɥɢɬɭ, ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɶ 
ɤɨɥɟɛɚɧɢɣ ɢ ɮɨɪɦɭɸɳɢɟ ɩɭɚɧɫɨɧɵ, ɦɨɠɟɬ 

ɛɵɬɶ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɢɫɚɧɨ ɫɥɟɞɭ-
ɸɳɢɦ ɭɪɚɜɧɟɧɢɟɦ 

 
2

3 32
( ) sin

d z dz
m b c x F t Q t

dtdt
     ,    (1) 

 

ɝɞɟ m  – ɦɚɫɫɚ  ɜɢɛɪɨɭɞɚɪɧɨɝɨ  ɪɚɛɨɱɟɝɨ  
ɨɪɝɚɧɚ; z  – ɩɟɪɟɦɟɳɟɧɢɟ ɜɢɛɪɨɭɞɚɪɧɨɝɨ ɪɚ-
ɛɨɱɟɝɨ ɨɪɝɚɧɚ; 3c , 3b  – ɠɟɫɬɤɨɫɬɶ ɢ ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɧɟɭɩɪɭɝɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɦɨɪɬɢɡɚ-
ɬɨɪɨɜ; Q  – ɚɦɩɥɢɬɭɞɚ ɜɨɡɦɭɳɚɸɳɟɣ ɫɢɥɵ; 

( )F t  – ɢɦɩɭɥɶɫɧɚɹ ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɜɨɡ-
ɧɢɤɚɸɳɚɹ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɜɢɛɪɨɭɞɚɪɧɨ-
ɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟ-
ɫɶɸ;   – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɜɵɧɭɠɞɟɧɧɵɯ 
ɤɨɥɟɛɚɧɢɣ; t  – ɜɪɟɦɹ. 
 

ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧ ɡɚɤɨɧ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢ 

ɜɢɛɪɨɭɞɚɪɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɝɥɚ ɩɨɜɨɪɨɬɚ   ɜɨɡɦɭɳɚɸɳɟɣ ɫɢɥɵ Q  

(ɤɪɢɜɚɹ 1), ɤɨɬɨɪɵɣ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɶɸ 

ɬɨɱɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɢ-

ɧɭɫɨɢɞɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 1 sinA  (ɤɪɢɜɚɹ 2), 

ɝɞɟ 1A  – ɚɦɩɥɢɬɭɞɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ.  
 

 
 

Ɋɢɫ. 2. Ʉɪɢɜɵɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɢ ɜɢɛɪɨ-
ɭɞɚɪɧɨɦ ɪɟɠɢɦɟ: 1 – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ; 2 – ɡɚɦɟɧɹɸɳɚɹ ɬɟɨɪɟɬɢ-

ɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɢ-

ɧɭɫɨɢɞɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ 

 

ɉɪɢ ɷɬɨɦ ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫ ɩɟɪɢɨɞɨɦ 2  

ɮɭɧɤɰɢɸ ( )F   (ɪɢɫ. 2) ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɫɥɟ-
ɞɭɸɳɢɦɢ  ɭɪɚɜɧɟɧɢɹɦɢ: 

1 1( ) sinF A c      ɩɪɢ   0
2

   ;    (2) 

 



ВеȟȠник ХНАДУ, вып. 65–66, 2014 

 
52 

( ) 0F      ɩɪɢ   2
2

     ,            (3) 

 

ɝɞɟ 1c  – ɩɪɢɜɟɞɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɭɩɥɨɬɧɹɟɦɨ-
ɝɨ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ [4].  

 

Ɏɭɧɤɰɢɸ ( )F  , ɨɩɢɫɵɜɚɟɦɭɸ ɜɵɪɚɠɟɧɢɹɦɢ  

(2) ɢ (3), ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɪɚɡɥɨɠɟɧɢɹ ɜ ɪɹɞ 

Ɏɭɪɶɟ [3] 
 

0

1

( ) ( cos cos )
2

n

n n

n

a
F a b


      .   (4) 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɡɥɨɠɟɧɢɹ ɜ ɪɹɞ Ɏɭɪɶɟ ɞɥɹ 
ɮɭɧɤɰɢɢ ( )F   ɛɭɞɭɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 

2 2

0 1 1

0 0

1 1
( ) sina f d A c d

          

2

1 1

2

1
0

A c
d




     ;                                     (5) 

2

0

1
( )cosna F n d

     
2

1 1

0

1
sin cosA c n d


       

2
1 1

0

{sin[ ( 1) sin[ ( 1)]}
2

A c
n n d


          

1 1 ( 1) cos ( 1) 1
2 2

A c
n n

              

 ( 1) cos ( 1) 1 ( 1)( 1)
2

n n n n
          ,  (6) 

 

ɨɬɤɭɞɚ: 
ɞɥɹ ɧɟɱɟɬɧɵɯ ɱɢɫɟɥ 
 

1a , 5a , 9a … 1 11

1

A c

n
   ;                 (7) 

 

3a , 7a , 11a … 1 11

1

A c

n
    ;             (8) 

 

ɞɥɹ ɱɟɬɧɵɯ ɱɢɫɟɥ 
 

1 1

( 1)( 1)
n

A c
a

n n
     ;                     (9) 

2

0

1
( )sinnb F n d

       

2
1

0

sin sin
A c

n d


       

2
1 1

0

{cos[ ( 1) cos[ ( 1)]}
2

A c
n n d


          

1 1 ( 1)sin ( 1)
2 2

A c
n n

       

 ( 1)sin ( 1) ( 1)( 1)
2

n n n n
      ,         (10) 

 

ɨɬɤɭɞɚ: 
ɞɥɹ ɧɟɱɟɬɧɵɯ ɱɢɫɟɥ 
  

1nb b , 3b , 5b …= 0;               (11) 

 

ɞɥɹ ɱɟɬɧɵɯ ɱɢɫɟɥ 
 

2nb b , 6b , 10b … 1 1

( 1)( 1)

n A c

n n
    ;     (12) 

 

4nb b , 8b , 12b … 1 1

( 1)( 1)

n A c

n n
     .  (13) 

 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ (7)–(9) 

ɢ (12)–(13) ɜ ɪɹɞ Ɏɭɪɶɟ (5), ɨɩɪɟɞɟɥɢɦ ɮɭɧɤ-
ɰɢɢ ( )F   ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 
 

1 1 1 1 cos cos2
( ) [

2 2 2 3

A c A c
F

       

2sin 2 cos3 cos4 4sin 4

3 2 15 15

         

5cos5 cos6 6sin6
...]

6 35 35

     .        (14) 

 

ȼ ɩɨɥɭɱɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ (14) ɩɪɨɢɡɜɟɞɟɦ 

ɫɥɟɞɭɸɳɭɸ ɡɚɦɟɧɭ ɩɟɪɟɦɟɧɧɨɣ 
 

t   .                         (15) 
 

Ɍɨɝɞɚ  
 

1 1 1 1 cos cos2
( )

2 2 2 3

A c A c t t
F t

       

2sin 2 cos3 cos4 4sin 4

3 2 15 15

t t t t         

5cos cos6 6sin
...

6 35 35

t t t       .            (16) 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɪɚɠɟɧɢɹ (16) ɩɪɢɜɟɞɟɦ 

ɭɪɚɜɧɟɧɢɟ (1) ɤ ɫɥɟɞɭɸɳɟɦɭ ɜɢɞɭ: 
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2
1 1 1 1

3 32
sin

2

d z dz A c A c
m b c z Q t

dtdt
         

cos cos2 2sin 2 cos3

2 3 3 2

t t t t          

cos4 4sin 4 5cos5

15 15 6

t t t       

cos6 6sin
...

35 35

t t     .               (17) 

 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (17) ɩɪɨɢɡɜɟɞɟɦ ɜ 
ɧɟɦ ɡɚɦɟɧɭ ɩɟɪɟɦɟɧɧɨɣ  

 

1 1

32

A c
z x

c
   .                      (18) 

 

Ɂɚɬɟɦ ɩɨɫɥɟ ɧɟɫɥɨɠɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 

ɩɪɢɜɟɞɟɦ ɩɨɥɭɱɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨ ɩɟɪɟɦɟɧɧɨɣ x  ɤ ɫɥɟɞɭɸɳɟɦɭ ɜɢɞɭ:  

 
2

3 3 12
sin( )

d x dx
m b c x Q t

dtdt
        

1 1 25 cos(2 ) cos3

3 2

A c t t          

417 cos(4 ) 5cos5

15 6

t t       

637 cos(6 )
...

35

t     ,                 (19) 

 

ɝɞɟ  
2

2 1 1
1

2

A c
Q Q

      ; 1 1arctg
2

A c

Q
    ;     (20) 

2 arctg2  ; 2 arctg4  ; 3 arctg6  . 

 

Ɉɝɪɚɧɢɱɢɜɚɹɫɶ 6 ɱɥɟɧɚɦɢ ɪɚɡɥɨɠɟɧɢɹ, 
ɧɚɣɞɟɦ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (19) ɞɥɹ ɫɬɚɰɢɨ-
ɧɚɪɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 
 

11 1 2 2 2sin( ) cos(2 )x A t A t             

3 3 4 4 4cos(3 ) cos(4 )A t A t            

5 5cos(5 )A t      

6 6 6(cos6 )A t      ,           (21) 

 

ɝɞɟ            
2 2

1 1
11

2
2 2 2

3 3

( 2 )Q A c
A

c m b

 
   

; 

                1 1
2

2
2 2 2

3 3

5

3 4 4

A c
A

c m b


    

; 

 1 1
3

2
2 2 2

3 39 9

A c
A

c m b


    

; 

 1 1
4

2
2 2 2

3 3

17

15 16 16

A c
A

c m b


    

; 

 1 1
5

2
2 2 2

3 3

5

6 25 25

A c
A

c m b


    

; 

 1 1
6

2
2 2 2

3 3

37

35 36 36

A c
A

c b


    

; 

3
1 2

3

arctg
b

c m

    ;  

3
2 2

3

2
arctg

4

b

c m

    ; 

3
3 2

3

3
arctg

9

b

c m

    ;  

3
4 2

3

4
arctg

16

b

c m

    ; 

3
5 2

3

5
arctg

25

b

c m

    ;  

3
6 2

3

6
arctg

36

b

c m

    . 

 

ɉɨɞɫɬɚɜɥɹɹ ɜɵɪɚɠɟɧɢɟ (21) ɜ ɡɚɜɢɫɢɦɨɫɬɶ 
(18), ɧɚɣɞɟɦ ɢɫɤɨɦɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (1) 

ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ:  
 

11 1 2 2 2sin( ) cos(2 )z A t A t             

3 3 4 4 4cos(3 ) cos(4 )A t A t            

5 5cos(5 )A t      

6 6 6 1 1 3(cos6 ) (2 )A t A c c        .        (21) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɟɧ ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ 
ɜɢɛɪɨɭɞɚɪɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜɢɛɪɚɰɢɨɧ-

ɧɨɝɨ ɩɪɟɫɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɧɨɜɧɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɫɪɟɞɵ. ɗɬɨ 

ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɚɥɶɧɵɣ ɪɟɠɢɦ 

ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟ-
ɦɭɸ ɫɦɟɫɶ. 
 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɜɢɛɪɚɰɢɨɧɧɨ-
ɝɨ ɩɪɟɫɫɚ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɨɛɪɚɡɰɨɜ ɩɨɡɜɨɥɹɟɬ ɡɚɦɟɧɢɬɶ ɫɬɚɬɢɱɟɫɤɢɣ 

50–100-ɬɨɧɧɵɣ ɩɪɟɫɫ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ  
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟ-
ɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɞɚɜɥɟɧɢɟɦ 40 ɆɉȺ, ɨɛɟɫ-
ɩɟɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɨɟ ɮɨɪɦɨɜɚɧɢɟ ɚɫɮɚɥɶɬɨ-
ɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɢɡ ɦɚɥɨ-, ɫɪɟɞɧɟ- ɢ 
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ɦɧɨɝɨɳɟɛɟɧɢɫɬɵɯ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ 

ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɤɪɭɩɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɱɚ-
ɫɬɢɰ, ɧɚɛɥɸɞɚɟɦɨɝɨ ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɚɬɢɱɟɫɤɨɝɨ ɩɪɟɫɫɚ. 
 

 

 

ȼɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɜɢɛɪɚɰɢ-

ɨɧɧɨɝɨ ɩɪɟɫɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɜɢɛɪɨɭɞɚɪɧɨɦ 

ɪɟɠɢɦɟ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɤɚɱɟɫɬɜɟɧɧɨɟ 
ɮɨɪɦɨɜɚɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ ɢɡ 
ɦɚɥɨ-, ɫɪɟɞɧɟ- ɢ ɦɧɨɝɨɳɟɛɟɧɢɫɬɵɯ ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɞɨ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ 

ɩɥɨɬɧɨɫɬɢ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɤɪɭɩɧɵɯ ɦɢɧɟ-
ɪɚɥɶɧɵɯ ɱɚɫɬɢɰ. Ɉɩɪɟɞɟɥɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɩɪɟɫɫɚ ɢ ɪɟɠɢɦɵ 

ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɭɩɥɨɬɧɹɟɦɭɸ 

ɫɦɟɫɶ. 
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