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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. 

 

 

ɆɇɈȽɈɆȿɊɇɕɃ ∂-ɈɉȿɊȺɌɈɊ ɂɇɌȿȽɊɈȾɂɎɎȿɊȿɇɐɂɊɈȼȺɇɂə 

 ɄɈɆɉɅȿɄɋɇɕɏ ɉɈɊəȾɄɈȼ ɇȿɋɄɈɅɖɄɂɏ ȼȿɓȿɋɌȼȿɇɇɕɏ ɉȿɊȿɆȿɇɇɕɏ  

ȼ.Ⱥ. ɑɭɪɢɤɨɜ 

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

E-ЦКТХμ ЯКМСЮЫТФШЯ@ХТЬЭ.ЫЮ  

 

MULTIVARIATE ∂-OPERATOR INTEGRODIFFERENTIATION COMPLEБ ORDER  

SEVERAL MATERIAL VARIABLE 

↑.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 

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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1 2 3 11 2, , ...,
1 2 1 2 3 1

1

( , , ..., ) : : : ... : .h i h h

h
s s s s s s ss s

h h h
i

x x x x x x x x x        




             

Ɂɞɟɫɶ ɜɜɟɞɟɧɨ ɨɛɨɡɧɚɱɟɧɢɟ ɦɧɨɝɨɦɟɪɧɨɝɨ ɥɨɤɚɥɶɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹμ 

1 2, , ...,
1 2( , ,..., ).hs s s

hx x x      

ɑɟɪɟɡ С-ɦɟɪɧɵɟ ɨɩɟɪɚɬɨɪɵ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɨɩɟɪɚɬɨɪɵ ɥɸɛɨɣ ɪɚɡɦɟɪɧɨɫɬɢ Х, ɞɥɹ ɤɨɬɨɪɨɣ 1≤Х≤С. 

Ɉɩɪɟɞɟɥɟɧɢɟ. Ʉɨɦɩɨɡɢɰɢɸ ɤɨɧɟɱɧɨɝɨ ɱɢɫɥɚ ɱɚɫɬɧɵɯ ɥɨɤɚɥɶɧɵɯ ∂-ɨɩɟɪɚɬɨɪɨɜ ɞɪɨɛɧɨɝɨ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɢ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɜɟɳɟɫɬɜɟɧɧɵɦ ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., lx x x   ɛɭɞɟɦ 

ɧɚɡɵɜɚɬɶ Х-ɦɟɪɧɵɦ ɥɨɤɚɥɶɧɵɦ ɨɩɟɪɚɬɨɪɨɦ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɨɜ 

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

Ɇɨɠɧɨ ɜɜɟɫɬɢ Х-ɦɟɪɧɵɣ ɨɩɟɪɚɬɨɪ (Х≤СΨ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ Х ɨɞɧɨɦɟɪɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɢɥɢ ɤɚɤ С-ɦɟɪɧɵɣ 

ɨɩɟɪɚɬɨɪ, ɭ ɤɨɬɨɪɨɝɨ Х ɩɨɪɹɞɤɨɜ ɨɬɥɢɱɧɵ ɨɬ ɧɭɥɹ, ɚ ɨɫɬɚɥɶɧɵɟ ɪɚɜɧɵ ɧɭɥɸ  

1 2 11 20 , 0 , ..., , , 0 0 00 0
1 2 1 2 3 1( , , ..., ) : : ... : ... : .i i h i h hs s s

i h h hx x x x x x x x x          
            

ȼ ɱɚɫɬɧɨɫɬɢ, ɦɨɠɧɨ ɜɜɟɫɬɢ ɨɞɧɨɦɟɪɧɵɣ ɨɩɟɪɚɬɨɪ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɱɟɪɟɡ С-ɦɟɪɧɵɣ ɨɩɟɪɚɬɨɪ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɜɫɟ ɩɨɪɹɞɤɢ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ С-ɦɟɪɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɛɭɞɭɬ ɪɚɜɧɵ ɧɭɥɸ, ɤɪɨɦɟ Т-ɝɨ 

1 2 11 20 , 0 , ..., , , 0 0 00 0
1 2 1 2 3 1( , , ..., ) : : ... : ... : .i i h i h hs s s

i h h hx x x x x x x x x          
            

ɑɚɫɬɧɵɦɢ ɫɥɭɱɚɹɦɢ ɦɧɨɝɨɦɟɪɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɹɜɥɹɸɬɫɹ ɦɧɨɝɨɦɟɪɧɵɟ ɨɩɟɪɚɬɨɪɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 

ɢ ɨɩɟɪɚɬɨɪɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɨɣ ɮɭɧɤɰɢɢ 1 2( , ,..., )hf x x x .  

Ɉɩɪɟɞɟɥɟɧɢɟ. Ʉɨɦɩɨɡɢɰɢɸ ɤɨɧɟɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɦɟɪɧɵɯ ∂-ɨɩɟɪɚɬɨɪɨɜ ɞɪɨɛɧɨɝɨ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨ ɜɟɳɟɫɬɜɟɧɧɵɦ ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x  , ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɦɧɨɝɨɦɟɪɧɵɦ ɥɨɤɚɥɶɧɵɦ 

ɨɩɟɪɚɬɨɪɨɦ ɞɪɨɛɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s   

1 2 3 11 2, , ...,
1 2 1 2 3 1

1

( , , ..., ) : : : ... : .h i h h

h
s s s s s s ss s

h h h
i

x x x x x x x x x        




            

Ɉɩɪɟɞɟɥɟɧɢɟ. Ʉɨɦɩɨɡɢɰɢɸ ɤɨɧɟɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɱɚɫɬɧɵɯ ɨɞɧɨɦɟɪɧɵɯ ∂-ɨɩɟɪɚɬɨɪɨɜ ɞɪɨɛɧɨɝɨ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɜɟɳɟɫɬɜɟɧɧɵɦ ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x  , ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɦɧɨɝɨɦɟɪɧɵɦ ɥɨɤɚɥɶɧɵɦ 

ɨɩɟɪɚɬɨɪɨɦ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s  . 

1 2 3 11 2

11 2
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1 2 1 2 3 1
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ɉɪɢ ɦɧɨɝɨɦɟɪɧɨɦ ɞɪɨɛɧɨɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɢ ɮɭɧɤɰɢɢ 1 2( , ,..., )hf x x x  ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s  , ɩɨ 

ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x   ɞɟɣɫɬɜɭɟɦ ɧɚ ɧɟɺ ɩɨɜɬɨɪɧɵɦɢ ɱɚɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɞɪɨɛɧɵɯ ɩɨɪɹɞɤɨɜ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɟɪɟɦɟɧɧɵɦ 

1 2 3 11 2

1 2
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h
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      ).hx
 

Ɂɞɟɫɶ 1 2( , , ..., )
1 2( , ,..., )hs s s

hf x x x    - ɦɧɨɝɨɦɟɪɧɚɹ ɞɪɨɛɧɚɹ ɩɪɨɢɡɜɨɞɧɚɹ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s   ɩɨ ɩɟɪɟɦɟɧɧɵɦ 
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1 2, , ..., hx x x  ν 
1 2, , ..., 1 2( , ,..., )

hs s s hC x x x      - ɦɧɨɝɨɦɟɪɧɵɟ ɩɨɥɢɧɨɦɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ. 

Ɇɧɨɝɨɦɟɪɧɵɣ ɥɨɤɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ɞɪɨɛɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x   ɩɨɪɹɞɤɨɜ 

1 2, , ..., hs s s   ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɦɧɨɝɨɦɟɪɧɭɸ ɮɭɧɤɰɢɸ 1 2( , ,..., )hf x x x , ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ 

ɛɨɥɟɟ ɩɪɢɜɵɱɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ  
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Ɂɞɟɫɶ 1 2( , , ..., )
1 2( , ,..., )hs s s

hF x x x    - ɦɧɨɝɨɦɟɪɧɚɹ ɛɚɡɨɜɚɹ ɩɟɪɜɨɨɛɪɚɡɧɚɹ ɮɭɧɤɰɢɢ 1 2( , ,..., )hf x x x  ɩɨ 

ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x   ɞɪɨɛɧɵɯ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s  ν 
1 2, , ..., 1 2( , ,..., )

hs s s hC x x x    - ɦɧɨɝɨɦɟɪɧɵɣ ɩɨɥɢɧɨɦ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɟɪɟɦɟɧɧɵɯ 1 2, , ..., hx x x   ɞɪɨɛɧɵɯ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s  . 

ɂɧɬɟɝɪɨɩɪɨɢɡɜɨɞɧɵɟ ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s   ɩɨ ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x   ɛɭɞɟɦ ɨɩɪɟɞɟɥɹɬɶ 

ɤɚɤ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɩɨ ɨɞɧɢɦ ɩɟɪɟɦɟɧɧɵɦ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɩɨ ɞɪɭɝɢɦ ɩɟɪɟɦɟɧɧɵɦ  
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Ɂɞɟɫɶ 1 2, , ...,
1 2( , ,..., )hs s s

hx x x     - ɦɧɨɝɨɦɟɪɧɵɣ ɨɩɟɪɚɬɨɪ ɫɦɟɲɚɧɧɨɝɨ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 

ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s   ɩɨ ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x  , ɜ ɤɨɬɨɪɨɦ, ɟɫɥɢ ɩɟɪɟɞ ɩɨɪɹɞɤɨɦ ɫɬɨɢɬ ɡɧɚɤ «+», ɬɨ ɩɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟɪɟɦɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ, ɚ ɟɫɥɢ ɡɧɚɤ «-», ɬɨ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɩɟɪɟɦɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟν 

1 2 1 2( , , ..., ) ( , , ..., )
1 2 1 2( , ,..., ) ( , ,..., )h hs s s s s s

h hf x x x F x x x         - ɦɧɨɝɨɦɟɪɧɚɹ ɛɚɡɨɜɚɹ ɢɧɬɟɝɪɨɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ 

1 2( , ,..., )hf x x x  ɩɨ ɩɟɪɟɦɟɧɧɵɦ 1 2, , ..., hx x x   ɞɪɨɛɧɵɯ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s  , ɜ ɤɨɬɨɪɵɯ ɟɫɥɢ ɩɟɪɟɞ 

ɩɨɪɹɞɤɚɦɢ ɫɬɨɢɬ ɡɧɚɤ «+», ɬɨ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟɪɟɦɟɧɧɨɣ ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ, 

ɚ ɟɫɥɢ ɡɧɚɤ «-», ɬɨ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟɪɟɦɟɧɧɨɣ ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɧɨɣν 

1 2, , ..., 1 2( , ,..., )
hs s s hC x x x      - ɦɧɨɝɨɦɟɪɧɵɣ ɩɨɥɢɧɨɦ ɢɧɬɟɝɪɢɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨ ɩɟɪɟɦɟɧɧɵɦ

1 2, , ..., hx x x   ɞɪɨɛɧɵɯ ɩɨɪɹɞɤɨɜ 1 2, , ..., hs s s  . Ɂɞɟɫɶ ɚɧɚɥɨɝɢɱɧɨ, ɟɫɥɢ ɩɟɪɟɞ ɩɨɪɹɞɤɨɦ ɫɬɨɢɬ ɡɧɚɤ «-», ɬɨ ɩɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟɪɟɦɟɧɧɨɣ ɩɨɥɢɧɨɦ ɛɭɞɟɬ ɩɨɥɢɧɨɦɨɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɚ ɟɫɥɢ ɡɧɚɤ «+», ɬɨ 

ɩɨɥɢɧɨɦɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɜɜɟɞɺɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɫɩɪɚɜɟɞɥɢɜɨ ɭɬɜɟɪɠɞɟɧɢɟ. 

Ɍɟɨɪɟɦɚ. Ɇɧɨɝɨɦɟɪɧɵɣ ɥɨɤɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ɞɪɨɛɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ 

ɦɧɨɝɨɦɟɪɧɭɸ ɫɬɟɩɟɧɧɭɸ ɮɭɧɤɰɢɸ, ɢɧɜɚɪɢɚɧɬɟɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɟɫɬɚɧɨɜɤɢ ɜ ɧɺɦ ɱɚɫɬɧɵɯ ɥɨɤɚɥɶɧɵɯ ∂-

ɨɩɟɪɚɬɨɪɨɜ ɞɪɨɛɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨ ɪɚɡɧɵɦ ɩɟɪɟɦɟɧɧɵɦ, ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɫɥɨɠɟɧɢɹ ɫ 

ɩɨɥɢɧɨɦɚɦɢ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ.  

ɂɡ ɞɚɧɧɨɣ ɬɟɨɪɟɦɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɥɸɛɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ∂-ɨɩɟɪɚɬɨɪɨɜ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 
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ɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ  

1 2 1 2 1 2, , ...,
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ɛɭɞɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ ɜ ɩɪɢɛɥɢɠɟɧɢɢ ɧɭɥɟɜɵɯ ɩɨɥɢɧɨɦɨɜ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ. 

Ɇɧɨɝɨɦɟɪɧɵɣ ∂-ɨɩɟɪɚɬɨɪ ɢɧɬɟɝɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ ɧɟɫɤɨɥɶɤɢɯ 

ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɥɹ ɪɚɡɜɢɬɢɹ ɦɧɨɝɨɦɟɪɧɨɝɨ ɥɨɤɚɥɶɧɨɝɨ ∂-ɚɧɚɥɢɡɚ 

ɩɨɫɬɨɹɧɧɵɯ ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɪɹɞɤɨɜ, ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɤɨɬɨɪɵɣ ɨɛɨɛɳɚɟɬ ɨɞɧɨɦɟɪɧɵɣ 

ɥɨɤɚɥɶɧɵɣ Н-ɚɧɚɥɢɡ Д1Ж.  Ɇɧɨɝɨɦɟɪɧɵɣ ɥɨɤɚɥɶɧɵɣ ∂-ɚɧɚɥɢɡ ɦɨɠɟɬ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɨɩɢɫɚɧɢɹ 

ɦɧɨɝɨɦɟɪɧɵɯ ɝɨɦɨɝɟɧɧɵɯ ɮɪɚɤɬɚɥɨɜ ɭ ɤɨɬɨɪɵɯ ɪɚɡɦɟɪɧɨɫɬɢ ɩɨ ɪɚɡɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ ɩɨɫɬɨɹɧɧɵ ɢ ɜ 

ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɬɥɢɱɧɵ ɞɪɭɝ ɨɬ ɞɭɝɚ, ɚ ɬɚɤɠɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɢɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɯɨɞɹɳɢɯ ɜ ɬɚɤɢɯ 

ɮɪɚɤɬɚɥɚɯ.  

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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Ɇɧɨɝɢɟ ɢɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɪɢɪɨɞɵ ɢ ɨɛɳɟɫɬɜɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ ɫɥɭɱɚɣɧɨɟ ɦɧɨɠɟɫɬɜɨ 

ɫɨɛɵɬɢɣ, ɨɛɪɚɡɭɸɳɢɯ ɫɜɨɟɨɛɪɚɡɧɭɸ ɫɬɪɭɤɬɭɪɭ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɫɜɹɡɟɣ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ. ɋɥɭɱɚɣɧɨɟ ɦɧɨɠɟɫɬɜɨ ɫɨɛɵɬɢɣ — ɷɬɨ ɫɥɭɱɚɣɧɵɣ ɷɥɟɦɟɧɬ  ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɫɟɯ 

ɩɨɞɦɧɨɠɟɫɬɜ ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɜɵɞɟɥɟɧɧɵɯ ɫɨɛɵɬɢɣ. Ɉɫɧɨɜɧɚɹ ɢɞɟɹ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɨɪɢɢ ɫɥɭɱɚɣɧɵɯ 

ɦɧɨɠɟɫɬɜ  ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɟɣ ɩɨɞɦɧɨɠɟɫɬɜ ɤɨɧɟɱɧɨɝɨ 
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