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ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɱɧɨɫɬɧɨɝɨ ɪɚɫɱёɬɚ ɪɚɛɨɱɢɯ ɥɨɩɚɬɨɤ 

ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɬɭɪɛɢɧ ɚɜɢɚɰɢɨɧɧɵɯ ȽɌȾ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ 

FEMAP.  

Ɋɚɫɫɦɨɬɪɟɧɵ ɞɨɩɭɳɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ ɪɚɫɱёɬɟ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɪɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ ɪɚɫɱёɬɚ. ɉɪɢɜɟɞɟɧɨ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɩɟɪɭ 

ɥɨɩɚɬɤɢ.  

Ʉɥɸɱɟɜыɟ ɫɥɨɜɚ: ɫɬɚɬɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ, ɧɚɩɪɹɠɟɧɢɹ, ɪɚɫɱёɬ. 
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STRUCTURAL ESTIMATION OF COMPRESSOR AND TURBINE 

ROTOR BLADES OF AIRCRAFT GAS-TURBINE ENGINES  

The article describes the technique of structural calculations of compressor 

and turbine rotor blades of aircraft gas-turbine engines with the use of FEMAP pro-

gram. 

Calculation allowances are considered. Successive calculating steps are 

reviewed.  Blade airfoil stress changes are described.  

Key words: static strength, stresses, calculation. 

Ɋɚɛɨɱɢɟ ɥɨɩɚɬɤɢ ɢ ɞɢɫɤɢ ɨɫɟɜɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɵ ɝɚ-



ɡɨɬɭɪɛɢɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɞɟɬɚɥɹɦɢ, ɨɬ ɧɚɞɟɠ-

ɧɨɣ ɪɚɛɨɬɵ ɤɨɬɨɪɵɯ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɚɹ ɪɚɛɨɬɚ ɞɜɢɝɚɬɟɥɹ ɜ 

ɰɟɥɨɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ. ɉɪɢ ɪɚɛɨɬɟ ɚɜɢɚɰɢɨɧɧɨɝɨ 

ɝɚɡɨɬɭɪɛɢɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɚ ɪɚɛɨɱɢɟ ɥɨɩɚɬɤɢ ɢ ɞɢɫɤɢ ɞɟɣɫɬɜɭɸɬ ɫɬɚɬɢɱɟɫɤɢɟ, 

ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɝɪɭɡɤɢ, ɜɵɡɵɜɚɹ ɜ ɞɟɬɚɥɹɯ ɫɥɨɠɧɭɸ ɤɚɪɬɢɧɭ 

ɧɚɩɪɹɠɟɧɢɣ. ɉɪɢ ɪɚɫɱёɬɟ ɩɟɪɚ ɥɨɩɚɬɤɢ ɤɨɦɩɪɟɫɫɨɪɚ ɢɥɢ ɬɭɪɛɢɧɵ ɧɚ ɫɬɚɬɢɱɟ-

ɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ [Ɋɵɱɤɨɜ, 2013]:  

 ɥɨɩɚɬɤɭ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɚɤ ɤɨɧɫɨɥɶɧɭɸ ɛɚɥɤɭ, ɠёɫɬɤɨ ɡɚɞɟɥɚɧɧɭɸ 

ɜ ɨɛɨɞɟ ɞɢɫɤɚ;  

 ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɞɟɮɨɪɦɚɰɢɢ ɨɬɞɟɥɶɧɨ, ɚ 

ɡɚɬɟɦ ɚɥɝɟɛɪɚɢɱɟɫɤɢ ɫɭɦɦɢɪɭɸɬ (ɞɥɹ ɫɢɥɶɧɨ ɡɚɤɪɭɱɟɧɧɵɯ ɥɨɩɚɬɨɤ ɷɬɨ ɞɨɩɭɳɟ-

ɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟ ɫɨɜɫɟɦ ɤɨɪɪɟɤɬɧɵɦ);  

 ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɤɚɠɞɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɟɱɟɧɢɢ ɩɟɪɚ ɥɨɩɚɬɤɢ ɫɱɢ-

ɬɚɸɬ ɨɞɢɧɚɤɨɜɨɣ, ɬ. ɟ. ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɱɟɧɢɹɯ ɨɬɫɭɬɫɬɜɭɸɬ;  

 ɥɨɩɚɬɤɭ ɫɱɢɬɚɸɬ ɠɟɫɬɤɨɣ, ɞɟɮɨɪɦɚɰɢɟɣ (ɨɬɤɥɨɧɟɧɢɟɦ ɨɬ ɨɫɢ ɩɟɪɚ 

ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɢ ɦɨɦɟɧɬɨɜ) ɩɪɟɧɟɛɪɟɝɚɸɬ; 

 ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ ɞɟɮɨɪɦɚɰɢɢ ɥɨɩɚɬɤɢ ɩɪɨɬɟɤɚɸɬ ɜ ɭɩɪɭɝɨɣ ɡɨɧɟ, 

ɬɨ ɟɫɬɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɟɪɟ ɥɨɩɚɬɤɢ ɧɟ ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-

ɫɬɢ;  

 ɬɟɦɩɟɪɚɬɭɪɚ ɥɨɩɚɬɤɢ ɬɭɪɛɢɧɵ ɢɡɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɩɨ ɞɥɢɧɟ ɩɟɪɚ, 

ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ.  

ɐɟɥɶ ɪɚɫɱёɬɚ ɩɟɪɚ ɥɨɩɚɬɤɢ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ – ɨɩɪɟɞɟɥɟɧɢɟ 

ɧɚɩɪɹɠɟɧɢɣ ɢ ɡɚɩɚɫɨɜ ɩɪɨɱɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɫɟɱɟɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɟɪɚ ɥɨɩɚɬɤɢ. 

ɇɚɩɪɹɠɟɧɢɹ ɜ ɪɚɛɨɱɢɯ ɥɨɩɚɬɤɚɯ ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɬɭɪɛɢɧ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɷɤɫ-

ɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɩɪɨɱɧɨɫɬɢ. ȼɟɥɢɱɢɧɵ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɪɚɛɨɱɟɣ ɥɨɩɚɬɤɟ, ɡɚɜɢɫɹɬ ɨɬ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɫɤɨɪɨɫɬɢ ɢ ɜɵɫɨɬɵ ɩɨɥɟɬɚ ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɢ ɨɬ ɞɟɣ-

ɫɬɜɭɸɳɟɣ ɧɚ ɥɨɩɚɬɤɭ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢɥɢ ɝɚɡɚ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɧɚ ɥɨɩɚɬɤɭ ɞɟɣɫɬɜɭɸɬ ɬɨɥɶɤɨ ɰɟɧɬɪɨɛɟɠ-

ɧɵɟ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɝɪɭɡɤɢ. 



Ɋɚɫɱёɬ ɤɨɧɫɬɪɭɤɰɢɣ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɞɟɥɢɬɫɹ ɧɚ ɬɪɢ ɷɬɚɩɚ:  

1) ɫɨɡɞɚɧɢɟ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ;  

2) ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɵɣ ɪɚɫɱёɬ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɨɫɧɨɜɟ ɫɨɡɞɚɧɧɨɣ ɦɨɞɟɥɢ;  

3) ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱёɬɚ. 

Ɏɭɧɤɰɢɢ ɩɪɟɩɪɨɰɟɫɫɨɪɚ ɢ ɩɨɫɬɩɪɨɰɟɫɫɨɪɚ MSC/NASTRAN ɦɨɝɭɬ 

ɜɵɩɨɥɧɹɬɶ ɪɚɡɥɢɱɧɵɟ ɩɪɨɝɪɚɦɦɵ. ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ ɹɜɥɹɸɬɫɹ 

ɩɪɨɝɪɚɦɦɵ FEMAP ɢ PATRAN. ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɫ 

ɩɪɨɝɪɚɦɦɨɣ FEMAP [Ʉɭɡɦɟɧɤɨ, ɑɢɝɪɢɧ, Ȼɟɥɨɜɚ, 2005].  

ɋɨɡɞɚɧɢɟ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɪɨɝɪɚɦɦɟ FEMAP 

ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ:  

1) ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ;  

2) ɡɚɞɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɨɜ;  

3) ɡɚɞɚɧɢɟ ɬɢɩɨɜ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ ɫɜɨɣɫɬɜ;  

4) ɫɨɡɞɚɧɢɟ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɫɟɬɤɢ;  

5) ɡɚɞɚɧɢɟ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ (ɡɚɤɪɟɩɥɟɧɢɹ ɢ ɧɚɝɪɭɠɟɧɢɹ);  

6) ɩɪɨɜɟɪɤɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ. 

Ʉɨɪɧɟɜɨɟ ɢ ɤɨɧɰɟɜɨɟ ɫɟɱɟɧɢɹ ɥɨɩɚɬɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵ ɧɚ ɪиɫ. 1. 

 

Ɋиɫ. 1. Ʉɨɪɧɟɜɨɟ ɢ ɤɨɧɰɟɜɨɟ ɫɟɱɟɧɢɹ ɩɟɪɚ ɥɨɩɚɬɤɢ ɬɭɪɛɢɧɵ 



Ⱦɥɢɧɚ ɩɟɪɚ ɥɨɩɚɬɤɢ – 90 ɦɦ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɩɟɪɚ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɞɜɚ ɨɛɪɚɡɭɸ-

ɳɢɯ ɫɟɱɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɡɚɞɚɬɶ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ ɩɪɨɮɢɥɹ ɢ 

ɨɤɪɭɠɧɨɫɬɟɣ ɤɪɨɦɤɢ ɩɟɪɚ. Ⱦɚɥɟɟ ɨɬɞɟɥɶɧɵɟ ɬɨɱɤɢ ɩɪɨɮɢɥɟɣ ɛɵɥɢ ɫɨɟɞɢɧɟɧɵ 

ɫɩɥɚɣɧɚɦɢ (ɪиɫ. 2), ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɮɭɧɤɰɢɟɣ ɛɭɞɟɬ ɩɨɥɭɱɟɧɨ ɩɟɪɨ ɥɨɩɚɬɤɢ. 
 

 

Ɋиɫ. 2. Ɇɨɞɟɥɶ ɩɟɪɚ ɥɨɩɚɬɤɢ, ɫɨɡɞɚɧɧɚɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD 

ɗɤɫɩɨɪɬɢɪɭɟɦ ɩɨɥɭɱɟɧɧɭɸ ɦɨɞɟɥɶ ɢɡ ɩɪɨɝɪɚɦɦɵ AutoCAD ɜ FeMap with 

NX Nastran.  

 

Ɋиɫ. 3. Ɇɨɞɟɥɶ ɩɟɪɚ ɥɨɩɚɬɤɢ ɜ FeMap with NX Nastran  

ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ ɩɪɨɝɪɚɦɦɵ Femap ɩɪɟɨɛɪɚɡɭɟɦ ɩɨɫɬɪɨɟɧɧɵɟ 

ɤɪɢɜɵɟ ɜ ɬɜёɪɞɨɟ ɬɟɥɨ. ɉɨɥɭɱɟɧɧɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ. ɋ ɧɟɣ 



ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱёɬ.  

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɦɨɞɟɥɶ ɥɨɩɚɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪиɫ. 4. 

 

Ɋиɫ. 4. Ɍɜɟɪɞɨɬɟɥɶɧɚɹ ɦɨɞɟɥɶ ɩɟɪɚ ɥɨɩɚɬɤɢ 

ɇɚɩɪɹɠɟɧɢɹ ɜ ɥɨɩɚɬɤɟ ɜɨɡɧɢɤɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɢɡ-ɡɚ ɰɟɧɬɪɨɛɟɠɧɵɯ ɢ ɬɟɦ-

ɩɟɪɚɬɭɪɧɵɯ ɧɚɝɪɭɡɨɤ. 

 ɑɬɨɛɵ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɩɨ-

ɥɟ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɦɨɞɟɥɢ ɥɨɩɚɬɤɢ. Ɂɚɞɚɞɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

1400Ʉ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɦɩɟɪɚɬɭɪɟ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɞɜɢ-

ɝɚɬɟɥɹ Ⱦ-30Ʉɉ. Ɇɚɬɟɪɢɚɥɨɦ ɥɨɩɚɬɤɢ ɩɪɢɦɟɦ ɠɚɪɨɩɪɢɱɧɵɣ ɫɩɥɚɜ ɀɋ-30, ɫɨ-

ɞɟɪɠɚɳɢɣɫɹ ɜ ɩɪɨɝɪɚɦɦɟ ɫɪɟɞɢ ɫɬɚɧɞɚɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɫɬɚɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɧɟɤɨɬɨ-

ɪɵɟ ɭɡɥɵ ɧɚ ɦɨɞɟɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɩɨ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦ ɨɫɹɦ. 

ɉɨɥɧɨɫɬɶɸ ɡɚɮɢɤɫɢɪɭɟɦ ɦɨɞɟɥɶ ɩɨ ɩɥɨɫɤɨɫɬɢ ɤɨɪɧɟɜɨɝɨ ɫɟɱɟɧɢɹ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪиɫ. 5. 



 

 

Ɋиɫ. 5. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɟɪɜɨɦɭ ɪɚɫɱёɬɭ ɩɪɨɜɟɞёɦ ɪɚɫɱёɬ ɦɨɞɟɥɢ ɥɨɩɚɬɤɢ, ɢɦɟɸɳɟɣ 

ɩɨɜɪɟɠɞɟɧɢɟ ɩɟɪɟɞɧɟɣ ɤɪɨɦɤɢ ɩɟɪɚ, ɧɚ ɭɪɨɜɧɟ 2/3 ɜɵɫɨɬɵ ɥɨɩɚɬɤɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪиɫ. 6. 

 

Ɋиɫ. 6. Ɋɟɡɭɥɶɬɚɬ ɚɧɚɥɢɡɚ ɦɨɞɟɥɢ ɥɨɩɚɬɤɢ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ ɩɟɪɟɞɧɟɣ 

ɤɪɨɦɤɢ 



ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɩɟɪɚ ɥɨɩɚɬɤɢ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ 

ɩɪɨɱɧɨɫɬɶ. Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɫɟɱɟɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɟɪɚ 

ɥɨɩɚɬɤɢ ɫ ɭɱɟɬɨɦ ɢ ɛɟɡ ɭɱɟɬɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɛɨɢɧ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢ-

ɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɨ 

ɞɢɫɰɢɩɥɢɧɟ «Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɩɪɨɱɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ», ɚ ɬɚɤɠɟ ɜ ɩɪɨɱɧɨɫɬɧɵɯ 

ɪɚɫɱёɬɚɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ.  

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 
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