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Ɍɚɛɥɢɰɚ β. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɩɨɫɬɚɧɨɜɤɟ 
ʋ ɩ/ɩ 2-3 3-4 4-5 5-6 6-7 7-8 8-9 
U, ɤȼ 113,8 119,1 215, 6 224,1 230, 4 230,4 227,9 

ǻP, ɤȼɬ 9,98 1,36 0,42 0,56 3,99 0,2 3,41 
 

Ɍɚɛɥɢɰɚ γ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɜɵɝɨɞɚ 
ʋ ɩ/ɩ 2-3 3-4 4-5 5-6 6-7 7-8 8-9 

ɗ, ɤȼɬήɱ 1138,8 1051,2 525,6 87,6 87,6 87,6 1051,2 
Ɋɭɛ. 1283,4 1184,7 592,4 98,3 98,3 98,3 1184,7 

 
ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɨɫɧɨɜɚɧɧɨ ɡɚɩɚɫ ɩɨ ɩɨɬɟɪɹɦ. Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɧɨɣ 

ɫɯɟɦɵ ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɟɬ 1β%.  ɗɬɨ ɩɪɢɜɟɞɟɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ 

ɷɮɮɟɤɬɭ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɤ ɫɧɢɠɟɧɢɸ ɰɟɧɵ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɨɬɩɭɳɟɧɧɨɣ ɩɨɬɪɟɛɢɬɟɥɸ.  
 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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ɅɈɄȺɅɖɇɕɃ ∂-ɈɉȿɊȺɌɈɊ ɄɈɆɉɅȿɄɋɇɕɏ ɉɈɊəȾɄɈȼ ɈȾɇɈɃ ȼȿɓȿɋɌȼȿɇɇɈɃ 

ɉȿɊȿɆȿɇɇɈɃ ȾȿɃɋɌȼɍɘɓɂɃ ȼ ɉɊɈɋɌɊȺɇɋɌȼȺɏ ɆɇɈȽɈɆȿɊɇɕɏ ɎɍɇɄɐɂɃ  

ȼ.Ⱥ. ɑɭɪɢɤɨɜ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ, ɞ. γ0, θγζ0η0  

E-ЦКТХμ ЯКМСЮЫТФШЯ@ХТЬЭ.ЫЮ  
 

LOCAL ∂-OPERATOR COMPLEБ ORDER  

ONE MATERIAL VARIABLE ACTING IN SPACE MULTIVARIATE FUNCTION 

↑.A. CСЮЫТФШЯ  

TШЦЬФ PШХвЭОМСЧТМ UЧТЯОЫЬТЭв, RЮЬЬТК, TШЦЬФ, δОЧТЧ ЬЭЫ., γ0, θγζ0η0 

E-ЦКТХμ ЯКМСЮЫТФШЯ@ХТЬЭ.ЫЮ  
 

IЭ Тs ОЧЭОrОН ЦЮХЭТЯКrТКЭО ХШМКХ ШЩОrКЭШr ПrКМЭТШЧКХ ТЧЭОРrКЭТШЧ КЧН ПrКМЭТШЧКХ НТППОrОЧЭТКЭТШЧ МШЦЩХОб ШrНОr 

ШЧО ЦКЭОrТКХ ЯКrТКЛХО, аСТМС Тs К РОЧОrКХТгКЭТШЧ Н-ШЩОrКЭШr МШЦЩХОб ШrНОr. 
 

ȼ Д1Ж ɛɵɥ ɜɜɟɞɺɧ ɦɧɨɝɨɦɟɪɧɵɣ ∂-ɨɩɟɪɚɬɨɪ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ. 

Ɂɞɟɫɶ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɛɨɥɟɟ ɨɛɳɢɣ ɫɥɭɱɚɣ ∂-ɨɩɟɪɚɬɨɪɚ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ, ɝɞɟ ɩɨɪɹɞɤɢ 

ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦɢ.  

ȼɜɨɞɢɦɵɣ ∂-ɨɩɟɪɚɬɨɪ ɢɦɟɟɬ ɪɹɞ ɜɚɠɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ⱦɚɧɧɵɣ ɨɩɟɪɚɬɨɪ ɨɬɧɨɫɢɬɫɹ ɤ ɥɨɤɚɥɶɧɵɦ 

ɨɩɟɪɚɬɨɪɨɦ, ɬ. ɟ. ɧɨɫɢɬ ɚɥɝɟɛɪɚɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɥɨɤɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɞɪɨɛɧɨɝɨ 

mailto:vachurikov@list.ru
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ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ ɨɩɪɟɞɟɥɺɧɧɵɦɢ ɜ 

ɪɚɦɤɚɯ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɩɨɷɬɨɦɭ ɧɟɥɨɤɚɥɶɧɵɟ ɨɩɟɪɚɬɨɪɵ ɧɟ ɜɵɯɨɞɹɬ ɡɚ ɟɝɨ ɩɪɟɞɟɥɵ. Ⱦɥɹ ∂-

ɨɩɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢɧɰɢɩ ɩɪɨɫɬɨɬɵ, ɬ. ɟ. ɨɧ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɦ ɢ ɞɟɣɫɬɜɭɟɬ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɯ ɮɭɧɤɰɢɣ. ɂ ɫɚɦɨɟ ɜɚɠɧɨɟ, ɷɬɨ ɬɨ, ɱɬɨ ɞɥɹ ∂-ɨɩɟɪɚɬɨɪɚ ɫɬɪɨɝɨ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢɧɰɢɩ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɬ. ɟ. ɜ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ, ɞɥɹ ɩɨɪɹɞɤɚ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 

ɪɚɜɧɨɝɨ 1, ∂-ɨɩɟɪɚɬɨɪ ɩɟɪɟɯɨɞɢɬ ɜ ɨɩɟɪɚɬɨɪɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ 

ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟɪɟɦɟɧɧɨɣ ɜ ɤɥɚɫɫɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɮɭɧɤɰɢɣ ɧɟɫɤɨɥɶɤɢɯ ɜɟɳɟɫɬɜɟɧɧɵɯ 

ɩɟɪɟɦɟɧɧɵɯ.  

Ɉɩɪɟɞɟɥɟɧɢɟ. Ɇɧɨɝɨɦɟɪɧɵɦ ɜɟɳɟɫɬɜɟɧɧɵɦ ɥɨɤɚɥɶɧɵɦ ɨɩɟɪɚɬɨɪɨɦ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢ 

ɞɪɨɛɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ is
ix , ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ ; , ; , 0; , const;i i i i i i i i is i                   

{1, 2, ..., }; 1;i h h       ɞɟɣɫɬɜɭɸɳɢɣ ɩɨ ɨɞɧɨɣ ɜɟɳɟɫɬɜɟɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ;i ix x ȸ  ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
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 (1Ψ 

Ɂɧɚɤ ɩɟɪɟɞ ɩɨɪɹɞɤɨɦ is  ɜ ɨɩɟɪɚɬɨɪɟ ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɨɩɟɪɚɰɢɢ. ȿɫɥɢ ɫɬɨɢɬ ɡɧɚɤ ɦɢɧɭɫ, ɬɨ ɷɬɨ ɨɩɟɪɚɬɨɪ 

ɞɪɨɛɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɚ is , ɚ ɟɫɥɢ ɩɟɪɟɞ ɩɨɪɹɞɤɨɦ ɫɬɨɢɬ ɡɧɚɤ ɩɥɸɫ, ɬɨ ɷɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɨɩɟɪɚɬɨɪɭ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɚ is .  

ɉɟɪɜɨɟ ɪɚɜɟɧɫɬɜɨ ɜ ɨɩɟɪɚɬɨɪɟ (1Ψ ɨɩɪɟɞɟɥɹɟɬ ɞɪɨɛɧɨɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɩɨɪɹɞɤɚ is , 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɥɨɜɢɹ ɜ ɷɬɨɦ ɪɚɜɟɧɫɬɜɟ ɢɫɤɥɸɱɚɸɬ ɫɥɭɱɚɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɤɨɝɞɚ ɡɧɚɱɟɧɢɹ 

ɝɚɦɦɚ-ɮɭɧɤɰɢɢ ī(…Ψ ɫɬɨɹɳɚɹ ɜ ɱɢɫɥɢɬɟɥɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɩɟɪɚɬɨɪɚ, ɩɨɩɚɞɚɸɬ ɹ ɩɨɥɸɫ, ɬ. ɟ. ɨɛɪɚɳɚɸɬɫɹ 

ɜ ɛɟɫɤɨɧɟɱɧɨɫɬɶ, ɚ ɡɧɚɱɟɧɢɟ ɝɚɦɦɚ-ɮɭɧɤɰɢɢ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɜ ɩɨɥɸɫ ɧɟ ɩɨɩɚɞɚɟɬ. 

ȼɬɨɪɨɟ ɪɚɜɟɧɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬ ɞɪɨɛɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɩɨɪɹɞɤɚ 0is  , ɤɨɝɞɚ ɡɧɚɱɟɧɢɟ ɝɚɦɦɚ-ɮɭɧɤɰɢɢ 

ɜ ɱɢɫɥɢɬɟɥɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɟ ɩɨɩɚɞɚɟɬ ɜ ɩɨɥɸɫ. ɉɟɪɜɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɥɨɜɢɹ ɜ ɞɚɧɧɨɦ ɪɚɜɟɧɫɬɜɟ 
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ɢɫɤɥɸɱɚɸɬ ɫɥɭɱɚɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɤɨɝɞɚ ɚɪɝɭɦɟɧɬ ɝɚɦɦɚ-ɮɭɧɤɰɢɢ, ɫɬɨɹɳɟɣ ɜ ɱɢɫɥɢɬɟɥɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɨɩɟɪɚɬɨɪɚ, ɩɨɩɚɞɚɟɬ ɜ ɩɨɥɸɫ, ɚ ɚɪɝɭɦɟɧɬ ɝɚɦɦɚ-ɮɭɧɤɰɢɢ ɡɧɚɦɟɧɚɬɟɥɹ ɜ ɩɨɥɸɫ ɧɟ ɩɨɩɚɞɚɟɬ. ȼɬɨɪɵɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɥɨɜɢɹ ɢɫɤɥɸɱɚɸɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɫɥɭɱɚɹɯ.  

Ɍɪɟɬɶɟ ɢ ɱɟɬɜɺɪɬɨɟ ɪɚɜɟɧɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ «ɜ 

ɩɨɥɸɫɚɯ», ɤɨɝɞɚ ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ ɢɦɟɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɰɟɥɨɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɞɥɹ ɫɥɭɱɚɟɜ ɩɨɩɚɞɚɧɢɹ ɜ ɩɨɥɸɫ ɡɧɚɱɟɧɢɣ ɝɚɦɦɚ-ɮɭɧɤɰɢɣ ɫɬɨɹɳɢɯ ɜ ɡɧɚɦɟɧɚɬɟɥɟ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɩɟɪɚɬɨɪɚ, ɫɩɟɰɢɚɥɶɧɵɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɧɟɬ.  

ɉɹɬɨɟ ɪɚɜɟɧɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɫɥɭɱɚɹɯ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

; 0; 0i i i is q s s     .  

Ɋɚɫɫɦɨɬɪɢɦ ɱɚɫɬɧɵɟ ɫɥɭɱɚɢ ɜɨɡɦɨɠɧɵɯ ɩɨɪɹɞɤɨɜ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ.  

Ʉɨɝɞɚ ɩɨɪɹɞɨɤ 0i i is     , ɬɨ ɷɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɞɢɧɢɱɧɨɦɭ ɨɩɟɪɚɬɨɪɭ, ɤɨɬɨɪɵɣ ɞɟɣɫɬɜɭɟɬ ɩɨ 

ɩɟɪɟɦɟɧɧɨɣ ix  ɢ ɩɟɪɟɜɨɞɢɬ ɮɭɧɤɰɢɢ ɫɚɦɢɯ ɜ ɫɟɛɹ, ɱɬɨ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ 0i
i ix 1¶ = .  

Ʉɨɝɞɚ ɩɨɪɹɞɨɤ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɜɟɳɟɫɬɜɟɧɧɵɣ, Re( ) 0i i is s    , ɬɨ ɟɫɥɢ ɜ ɪɚɜɟɧɫɬɜɚɯ 

(1Ψ ɩɟɪɟɞ ɩɨɤɚɡɚɬɟɥɟɦ ɩɨɪɹɞɤɚ ɨɩɟɪɚɬɨɪɚ is , ɫɬɨɢɬ ɡɧɚɤ ɦɢɧɭɫ, ɬɨ ɷɬɨ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɩɟɪɚɬɨɪɭ 

ɞɪɨɛɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɩɨɪɹɞɤɚ i , ɚ ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɩɨɪɹɞɤɚ ɨɩɟɪɚɬɨɪɚ ɫɨ ɡɧɚɤɨɦ 

ɩɥɸɫ, ɬɨ ɷɬɨ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɩɟɪɚɬɨɪɭ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɩɨɪɹɞɤɚ i .  

Ʉɨɝɞɚ ɩɨɪɹɞɨɤ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɦɧɢɦɵɣ, Im( ) ; 0i i i is i s i     , ɢ ɟɫɥɢ ɜ ɪɚɜɟɧɫɬɜɚɯ 

ɨɩɟɪɚɬɨɪɚ (1Ψ ɩɟɪɟɞ ɩɨɤɚɡɚɬɟɥɟɦ ɩɨɪɹɞɤɚ ɨɩɟɪɚɬɨɪɚ is , ɫɬɨɢɬ ɡɧɚɤ ɦɢɧɭɫ, ɬɨ ɷɬɨ ɛɭɞɟɬ ɨɩɟɪɚɬɨɪ ɞɪɨɛɧɨɝɨ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɦɧɢɦɨɝɨ ɩɨɪɹɞɤɚ i , ɚ ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɦɧɢɦɨɝɨ ɩɨɪɹɞɤɚ ɫɨ ɡɧɚɤɨɦ ɩɥɸɫ, ɬɨ ɷɬɨ ɛɭɞɟɬ 

ɨɩɟɪɚɬɨɪ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɦɧɢɦɨɝɨ ɩɨɪɹɞɤɚ i .  

ȿɫɥɢ ɩɨɪɹɞɨɤ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɵɣ, ; , 0i i i i is i        , ɚ ɡɧɚɤ ɭ ɩɨɪɹɞɤɚ 

ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɬɨ ɷɬɨ ɛɭɞɟɬ ɞɪɨɛɧɨɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ, ɚ ɟɫɥɢ ɡɧɚɤ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɬɨ ɞɪɨɛɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ.  

ȿɫɥɢ ɡɧɚɤɢ ɭ ɜɟɳɟɫɬɜɟɧɧɨɣ ɢ ɦɧɢɦɨɣ ɱɚɫɬɢ ɩɨɪɹɞɤɚ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɚɸɬɫɹ, ɬ. ɟ. 

i i is i    , ɢɥɢ i i is i   , ɬɨ ɬɚɤɢɟ ɩɨɪɹɞɤɢ ɹɜɥɹɸɬɫɹ ɫɦɟɲɚɧɧɵɦɢ ɤɨɦɩɥɟɤɫɧɵɦɢ ɩɨɪɹɞɤɚɦɢ. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɧɟɥɶɡɹ ɝɨɜɨɪɢɬɶ ɬɨɥɶɤɨ ɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɢ, ɢɥɢ ɬɨɥɶɤɨ ɨɛ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ. ȿɫɥɢ ɜ ɨɩɟɪɚɬɨɪɟ ɭ 

ɫɦɟɲɚɧɧɨɝɨ ɩɨɪɹɞɤɚ ɩɟɪɟɞ ɜɟɳɟɫɬɜɟɧɧɨɣ ɱɚɫɬɶɸ ɫɬɨɢɬ ɡɧɚɤ ɦɢɧɭɫ, ɬɨ ɮɨɪɦɚɥɶɧɨ ɛɭɞɟɦ ɝɨɜɨɪɢɬɶ, ɱɬɨ 

ɷɬɨ ɨɩɟɪɚɬɨɪ ɫɦɟɲɚɧɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ is , ɚ ɟɫɥɢ ɡɧɚɤ ɩɥɸɫ, ɬɨ ɷɬɨ 

ɨɩɟɪɚɬɨɪ ɫɦɟɲɚɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ is . Ɍɨɝɞɚ ɨɩɟɪɚɬɨɪ ɫɦɟɲɚɧɧɨɝɨ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ (ɢɧɬɟɝɪɢɪɨɜɚɧɢɹΨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ is  ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɩɟɪɚɬɨɪɭ 

ɫɦɟɲɚɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ (ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹΨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɪɹɞɤɚ is .  

Ɏɭɧɤɰɢɹ ln ( )
is ix  - ɥɨɝɚɪɢɮɦ ɩɨɪɹɞɤɚ is  ɩɨ ɩɟɪɟɦɟɧɧɨɣ ix , ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɨɛɪɚɬɧɨɣ ɞɥɹ 

ɮɭɧɤɰɢɢ exp ( )
is ix , ɤɨɬɨɪɚɹ ɧɚɡɜɚɧɚ ɝɥɚɜɧɨɣ ɷɤɫɩɨɧɟɧɬɨɣ ɩɨɪɹɞɤɚ is  ɩɨ ɩɟɪɟɦɟɧɧɨɣ ix  ɢ ɞɥɹ ɷɬɢɯ 

ɮɭɧɤɰɢɣ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɜɟɧɫɬɜɚ.  

Ⱦɥɹ ɥɨɝɚɪɢɮɦɨɜ ɢ ɷɤɫɩɨɧɟɧɬ ɫɩɪɚɜɟɞɥɢɜɵ ɪɚɜɟɧɫɬɜɚμ exp (ln ( )) ln (exp ( ))
i i i is s i s s i ix x x= =  
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( )
is iC x  - ɩɨɥɢɧɨɦɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɚ is  ɩɨ ɩɟɪɟɦɟɧɧɨɣ ix , ɚ ( )

is iC x  - ɩɨɥɢɧɨɦɵ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɚ is  ɩɨ ɩɟɪɟɦɟɧɧɨɣ ix . ɉɨɥɢɧɨɦɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɛɨɛɳɟɧɢɹɦɢ 

ɤɨɧɫɬɚɧɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɚ ɩɨɥɢɧɨɦɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɚɧɚɥɨɝɚɦɢ ɩɨɥɢɧɨɦɨɜ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɞɥɹ ɨɩɟɪɚɰɢɢ ɞɪɨɛɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ.  

ȿɫɥɢ ɬɚɤɨɣ ɨɩɟɪɚɬɨɪ ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɞɧɨɦɟɪɧɵɯ ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ, ɬɨ ɨɧ ɫɨɜɩɚɞɚɟɬ ɫ Н-

ɨɩɟɪɚɬɨɪɨɦ ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ ɜɟɳɟɫɬɜɟɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ.  
 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 

 

1. ɑɭɪɢɤɨɜ ȼ.Ⱥ. Ɇɧɨɝɨɦɟɪɧɵɣ ɥɨɤɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢ ɞɪɨɛɧɨɝɨ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɨɪɹɞɤɨɜ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ // ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ Б 

Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫɬɭɞɟɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯμ ɉɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 

ɧɚɭɤ. Ɋɨɫɫɢɹ, Ɍɨɦɫɤ, ɇɂ Ɍɉɍ, βγ – βθ ɚɩɪɟɥɹ β01γ ɝ. (Б IЧЭОЫЧКЭТШЧКХ CШЧПОЫОЧМО “PЫШЬЩОМЭЬ ШП ПЮЧНКЦОЧЭКХ 

ЬМТОЧМОЬ НОЯОХШЩЦОЧЭ”. RЮЬЬТК, TШЦЬФ, AЩЫТХ βγ – βθ, β01γΨ. – Ɍɨɦɫɤμ ɂɡɞ-ɜɨ Ɍɉɍ, – β01γ, – ɋ. θγ8–θζ0. 
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↑.A. CСЮЫТФШЯ  
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IЭ Тs ОЧЭОrОН ЦЮХЭТЯКrТКЭО ХШМКХ ШЩОrКЭШr ПrКМЭТШЧКХ ТЧЭОРrКЭТШЧ КЧН ПrКМЭТШЧКХ НТППОrОЧЭТКЭТШЧ МШЦЩХОб ШrНОr 

ЦКЭОrТКХ ЯКrТКЛХО. 
 

Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɦɧɨɝɨɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɧɟɨɛɯɨɞɢɦ ɦɧɨɝɨɦɟɪɧɵɣ ɨɩɟɪɚɬɨɪ ɞɪɨɛɧɨɝɨ 

ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ, ɧɚ ɥɸɛɨɟ ɜɨɡɦɨɠɧɨɟ ɱɢɫɥɨ ɩɟɪɟɦɟɧɧɵɯ ɦɧɨɝɨɦɟɪɧɵɯ 

ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ, ɚ ɧɟ ɧɚ ɨɞɧɭ ɩɟɪɟɦɟɧɧɭɸ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɥɨɤɚɥɶɧɨɝɨ ∂-ɨɩɟɪɚɬɨɪ ɤɨɦɩɥɟɤɫɧɵɯ 

ɩɨɪɹɞɤɨɜ ɨɞɧɨɣ ɜɟɳɟɫɬɜɟɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɨɫɬɪɚɧɫɬɜɚɯ ɦɧɨɝɨɦɟɪɧɵɯ ɮɭɧɤɰɢɣ.  

Ɉɩɪɟɞɟɥɟɧɢɟ. Ʉɨɦɩɨɡɢɰɢɸ (ɩɪɨɢɡɜɟɞɟɧɢɟΨ ɤɨɧɟɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɥɨɤɚɥɶɧɵɯ ∂-ɨɩɟɪɚɬɨɪɨɜ 

ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ ɨɞɧɨɣ ɜɟɳɟɫɬɜɟɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɞɟɣɫɬɜɭɟɬ ɩɨ ɨɞɧɨɣ 

ɜɟɳɟɫɬɜɟɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɢɡ ɩɟɪɟɦɟɧɧɵɯ 1 2, , ..., hx x x  , ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɦɧɨɝɨɦɟɪɧɵɦ ∂-ɨɩɟɪɚɬɨɪɨɦ 

ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 1 2, , ..., hx x x   ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ 

1 2, , ..., ; ; const; | 0h i i is s s s s s          
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