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ɧɟ ɪɨɫɬɭ ɪɵɧɤɚ. ɂɬɚɤ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɨɰɟɧɤɚ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɥɶɮɚ ɥɟɠɢɬ ɜ ɢɧɬɟɪɜɚɥɟ (-
0,04;0,03).  
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ゑçñÑñÖóñ 
ɗɜɨɥɸɰɢɹ ɩɨɩɭɥɹɰɢɣ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɨɞɧɨɝɨ ɜɢɞɚ ɫ ɷɮɮɟɤɬɚɦɢ ɞɚɥɶɧɨɞɟɣɫɬɜɢɹ 

ɦɨɞɟɥɢɪɭɟɬɫɹ ɧɟɥɨɤɚɥɶɧɵɦɢ ɨɛɨɛɳɟɧɢɹɦɢ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ Ɏɢɲɟɪɚ-Ʉɨɥɦɨɝɨɪɨɜɚ-
ɉɟɬɪɨɜɫɤɨɝɨ-ɉɢɫɤɭɧɨɜɚ (ɎɄɉɉ) だüóß¡í! ごïöÜôÖó¡ ïï▲¿¡ó Öñ ÖíúÑñÖ., 
だüóß¡í! ごïöÜôÖó¡ ïï▲¿¡ó Öñ ÖíúÑñÖ., ɤɨɬɨɪɨɟ ɞɥɹ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɩɭɥɹɰɢɢ ),( txu  ɜ 
ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɜɢɞ  

 ).,(),(),(=),( 2 txbutxautxuDtxut   (1) 

Ɂɞɟɫɶ D  - ɩɨɫɬɨɹɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ, ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɩɭɥɹɰɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɫ ɩɨɫɬɨɹɧɧɵɦ ɬɟɦɩɨɦ ɪɨɫɬɚ a  ɢ ɤɜɚɞɪɚɬɢɱɧɵɦɢ ɩɨ ɩɥɨɬɧɨɫɬɢ ɤɨɧɤɭɪɟɧɬɧɵɦɢ ɩɨɬɟɪɹɦɢ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ b . 
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ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɟ ɫɬɪɭɤɬɭɪɵ (ɩɚɬɬɟɪɧɵ) ɧɟ ɨɛɪɚɡɭɸɬɫɹ ɜ ɯɨɞɟ ɷɜɨɥɸɰɢɢ, 
ɨɩɢɫɵɜɚɟɦɨɣ ɤɥɚɫɫɢɱɟɫɤɢɦ ɭɪɚɜɧɟɧɢɟɦ ɎɄɉɉ (1). ɇɟɥɨɤɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɎɄɉɉ ɩɨɡɜɨɥɹɟɬ ɩɪɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ ɭɪɚɜɧɟɧɢɹ ɨɩɢɫɚɬɶ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɡɚ ɫɱɟɬ ɧɟɥɨɤɚɥɶɧɵɯ ɤɨɧɤɭɪɟɧɬɧɵɯ ɩɨɬɟɪɶ ɢ ɞɢɮɮɭɡɢɢ 

だÑÖÜ½ñëÖÜñ Öñ¿Ü¡í¿áÖÜñ ÜëíçÖñÖóñ ぱとぢぢ Öí Üöëñ£¡ñ 
Ɋɚɫɫɦɨɬɪɢɦ ɭɪɚɜɧɟɧɢɟ (3) ɫ ɪɚɡɧɨɫɬɧɵɦ ɹɞɪɨɦ ( , ) ( ) :b x y b x y    
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ɝɞɟ   – ɩɨɪɹɞɨɤ ɞɪɨɛɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ. )(xb  ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɟɬɧɨɣ: )(=)( xbxb  . 
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Ɍɨɝɞɚ ɞɥɹ ɮɨɪɦɭɥɵ (5) ),( txu , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɨɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɷɤɫɩɨɧɟɧɬɵ 
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ɉɪɢɪɚɜɧɹɜ ɫɥɚɝɚɟɦɵɟ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɫɬɟɩɟɧɹɯ T1/ , ɩɨɥɭɱɢɦ,  
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Ɂɚɩɢɲɟɦ ɤɨɦɩɥɟɤɫɧɨɡɧɚɱɧɭɸ ɮɭɧɤɰɢɸ ),((1) txu  ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɟ.  
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Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɦɟɧɹɟɬɫɹ ɩɥɨɬɧɨɫɬɶ ɩɨɩɭɥɹɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɞɢɮɮɭɡɢɢ, 
ɬɨ ɟɫɬɶ ɨɬ ɩɨɪɹɞɤɚ ɩɪɨɢɡɜɨɞɧɨɣ ɩɨ ɤɨɨɪɞɢɧɚɬɟ.  



237 
 
 

 

 

Ɋɢɫ. 1: Ƚɪɚɮɢɤ ɮɭɧɤɰɢɢ ),( txu  ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ 50=t  ɩɪɢ 1.5=  ( a ), 2 (d ). 

 
ɇɚ ɪɢɫ. 1 ɢɡɨɛɪɚɠɟɧɚ ɷɜɨɥɸɰɢɹ ɩɥɨɬɧɨɫɬɢ ),( txu  ɩɪɢ 1=a , 1=0b , 1= , 0.2= , 0.01=D , 

5=l , 10=T  
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɨɜ, ɩɨɪɹɞɨɤ ɩɪɨɢɡɜɨɞɧɨɣ ɜɥɢɹɟɬ ɧɚ ɫɦɟɳɟɧɢɟ ɰɟɧɬɪɚ ɜɨɡɦɭɳɟɧɢɣ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɯ ɫɬɪɭɤɬɭɪ. ɑɟɦ ɧɢɠɟ ɩɨɪɹɞɨɤ ɞɪɨɛɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ, ɬɟɦ ɛɨɥɶɲɟ 
ɫɦɟɳɟɧɢɟ ɝɪɚɮɢɤ ɢ ɫɢɥɶɧɟɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ.  
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ȼ ɪɚɛɨɬɟ ɩɪɢɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɩɪɨɬɨɤɨɥɚ ɪɚɡɞɟɥɟɧɢɹ ɤɥɸɱɚ Ɇɟɝɪɟɥɢɲɜɢɥɢ ɢ Ⱦɠɢɧɞɠɢɯɚɞɡɟ. 
 
ゑçñÑñÖóñ 
Ⱦɥɹ ɨɰɟɧɤɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦɵ Ɇɟɝɪɟɥɢɲɜɢɥɢ 

ɢ Ⱦɠɢɧɞɠɢɯɚɞɡɟ, ɪɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɣ ɩɪɨɬɨɤɨɥ ɪɚɡɞɟɥɟɧɢɹ ɤɥɸɱɚ. 
ɉɪɨɬɨɤɨɥ ɪɚɡɞɟɥɟɧɢɹ ɤɥɸɱɚ Ɇɟɝɪɟɥɢɲɜɢɥɢ ɢ Ⱦɠɢɧɞɠɢɯɚɞɡɟ 
 
ばïöíÖÜç¡í 
Ʉɨɪɪɟɫɩɨɧɞɟɧɬɵ Ⱥ ɢ Ȼ ɞɨɝɨɜɚɪɢɜɚɸɬɫɹ ɨ ɜɵɛɨɪɟ ɜɟɤɬɨɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 2

nV F

ɪɚɡɦɟɪɧɨɫɬɢ n   ɧɚɞ ɩɨɥɟɦ 2F . Ⱦɚɥɟɟ ɮɢɤɫɢɪɭɟɬɫɹ ɤɜɚɞɪɚɬɧɚɹ ɦɚɬɪɢɰɚ A  ɪɚɡɦɟɪɚ n n ɢ ɜɟɤɬɨɪ

v V . ɗɬɢ ɞɚɧɧɵɟ ɨɬɤɪɵɬɵ. 
 
ゎñÖñëíîó　 ¡¿0ôñú. 
Ʉɨɪɪɟɫɩɨɧɞɟɧɬ Ⱥ ɜɵɛɢɪɚɟɬ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ k , ɜɵɱɢɫɥɹɟɬ ɢ ɩɟɪɟɫɵɥɚɟɬ 

ɤɨɪɪɟɫɩɨɧɞɟɧɬɭ Ȼ ɜɟɤɬɨɪ ku vA . ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤɨɪɪɟɫɩɨɧɞɟɧɬ Ȼ ɜɵɛɢɪɚɟɬ ɱɢɫɥɨ l , ɜɵɱɢɫɥɹɟɬ ɢ 
ɩɟɪɟɫɵɥɚɟɬ Ⱥ ɜɟɤɬɨɪ .lw vA   


