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ÓÄÊ 539.3 
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МАГНИТОУПРУГИЕ КОЛЕБАНИЯ ЭЛЕКТРОПРОВОДНОГО  
УПРУГОГО СЛОЯ В ПРОДОЛЬНОМ МАГНИТНОМ ПОЛЕ 
 

Íà îñíîâàíèè òî÷íîãî ðåøåíèÿ ñâÿçàííîé çàäà÷è î ìàãíèòîóïðóãèõ êîëåáà-
íèÿõ óïðóãîãî ýëåêòðîïðîâîäíîãî (ïðè êîíå÷íîì çíà÷åíèè êîýôôèöèåíòà 
ýëåêòðîïðîâîäíîñòè) ñëîÿ â ïðîäîëüíîì ìàãíèòíîì ïîëå óñòàíîâëåíî, ÷òî â 
ñëó÷àå òàêèõ êîëåáàíèé òîíêîé ïëàñòèíêè ïðàâèëüíûå ðåçóëüòàòû ïîëó÷à-
þò èñõîäÿ èç ãèïîòåçû Êèðõãîôà è ãèïîòåçû ìàãíèòîóïðóãîñòè òîíêèõ 
òåë. 

 
Çàäà÷à î ðàñïðîñòðàíåíèè ïåðèîäè÷åñêèõ âîëí â óïðóãîì ñëîå ñî ñâî-

áîäíûìè ãðàíèöàìè âïåðâûå áûëà ðåøåíà Ðýëååì è Ëýìáîì [5]. Âîëíû â 
óïðóãîì ñëîå, ëåæàùåì íà æåñòêîì îñíîâàíèè, áûëè ðàññìîòðåíû â [4]. Âî-
ïðîñû î ìàãíèòîóïðóãèõ êîëåáàíèÿõ ïëàñòèí ðàññìàòðèâàëèñü âî ìíîãèõ 
ðàáîòàõ, â ÷àñòíîñòè, â [1, 2]. Ê íåäàâíî îïóáëèêîâàííûì ðàáîòàì ïî êîëå-
áàíèÿì òîíêèõ òåë âî âíåøíåì ìàãíèòíîì ïîëå ìîæíî îòíåñòè ðàáîòû [3, 
6–8]. ßâëÿåòñÿ àêòóàëüíûì ïîëó÷åíèå àäåêâàòíîãî ðåøåíèÿ òàêèõ çàäà÷ ñ 
ïðèìåíåíèåì óïðîùàþùèõ ãèïîòåç, ïðè êîòîðûõ ðåøåíèå ñîïðÿæåíî ñ 
ìåíüøèìè ìàòåìàòè÷åñêèìè òðóäíîñòÿìè. 

Ðàññìàòðèâàåòñÿ çàäà÷à î ïåðèîäè÷åñêèõ êîëåáàíèÿõ óïðóãîãî ñëîÿ 
òîëùèíîé 2d , çàêëþ÷åííîãî ìåæäó 
ïëîñêîñòÿìè 3x d= ± , ñâîáîäíûìè îò 
íàïðÿæåíèé. Ñëîé ÿâëÿåòñÿ ýëåêòðî-
ïðîâîäíûì (ñ êîíå÷íûì çíà÷åíèåì 
êîýôôèöèåíòà ýëåêòðîïðîâîäíîñòè) 
è íàõîäèòñÿ âî âíåøíåì ïîñòîÿííîì 
ìàãíèòíîì ïîëå 0 0( , 0, 0)H=H , íà-

ïðàâëåííûì âäîëü îñè 1x  (ðèñ. 1). 
Ìàòåìàòè÷åñêè çàäà÷à î ìàãíèòîóïðóãèõ êîëåáàíèÿõ ñëîÿ âî âíåøíåì 

ìàãíèòíîì ïîëå ôîðìóëèðóåòñÿ ñëåäóþùèì îáðàçîì [1]. Íåîáõîäèìî íàéòè 
ðåøåíèÿ ñâÿçàííûõ óðàâíåíèé äèíàìè÷åñêîé òåîðèè óïðóãîñòè è óðàâíå-
íèé Ìàêñâåëëà â îáëàñòè, çàíèìàåìîé óïðóãèì ñëîåì, ò.å. 
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πρ ∂
UU U h H , 
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4 1rot
c c
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 
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 1div 0,           
c t

∂= = −
∂
hh e , (1) 

è óðàâíåíèé ìàãíèòîñòàòèêè Ìàêñâåëëà â îêðóæàþùåé ñëîé ñðåäå (ðàñ-
ñìàòðèâàåìîé îòíîñèòåëüíî ýëåêòðè÷åñêèõ è ìàãíèòíûõ ñâîéñòâ ìàòåðèàëà 
â ïðèáëèæåíèè âàêóóìà): 

 ( ) ( ) ( ) ( )div 0,     rot 0,     div 0,     rot 0s s s s= = = =h e e h . (2) 

Çäåñü U  – âåêòîð óïðóãèõ ïåðåìåùåíèé; ,h e  – âåêòîðû íàïðÿæåííîñòåé 

èíäóöèðîâàííûõ ìàãíèòíîãî è ýëåêòðè÷åñêîãî ïîëåé â óïðóãîì ñëîå; ( )sh , 
( )se  – âåêòîðû íàïðÿæåííîñòåé èíäóöèðîâàííûõ ìàãíèòíîãî è ýëåêòðè÷åñ-

êîãî ïîëåé âî âíåøíåé ñðåäå, îêðóæàþùåé ñëîé; σ  – êîýôôèöèåíò ýëåêò-
ðîïðîâîäíîñòè; tc  – ñêîðîñòü ïîïåðå÷íûõ âîëí; c  – ñêîðîñòü ïðîäîëüíûõ 
âîëí; ρ  – ïëîòíîñòü ìàòåðèàëà ñëîÿ; c  – ýëåêòðîäèíàìè÷åñêàÿ ïîñòîÿí-

 
Рис. 1 
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íàÿ, ðàâíàÿ ñêîðîñòè ñâåòà â âàêóóìå; 0H  – èíòåíñèâíîñòü çàäàííîãî ìàã-

íèòíîãî ïîëÿ. 
Íà ãðàíèöå ðàçäåëà 3x d= ±  óïðóãîãî ñëîÿ ñ âàêóóìîì èìåþò ìåñòî 

ñëåäóþùèå ãðàíè÷íûå óñëîâèÿ: 

 ( ) ( ) ( )
13 13 13 23 23 23 33 33 33,           ,           s s sT T T T T Tσ + = σ + = σ + = , 

 ( ) ( ),           s s= =e e h h .  (3) 

Çäåñü 13 23 33, ,σ σ σ  – êîìïîíåíòû òåíçîðà óïðóãèõ íàïðÿæåíèé: 

 2 21 3 2 3
13 23

3 1 3 2
,          

u u u u
c c

x x x x
∂ ∂ ∂ ∂   σ = ρ + σ = ρ +   ∂ ∂ ∂ ∂     , 

 2 2 23 1 2
33

3 1 2
2 t

u u u
c c c

x x x
∂ ∂ ∂  σ = ρ + − +  ∂ ∂ ∂   ( ) , (4) 

ijT , ( )s
ijT  – êîìïîíåíòû ñîîòâåòñòâóþùåãî òåíçîðà Ìàêñâåëëà: 

 0 0 0
1
4ij i j j i ijT H h H h= + − δ ⋅

π
H h( ) , 

 ( ) ( ) ( ) ( )
0 0 0

1
4

s s s s
ij i j j i ijT H h H h= + − δ ⋅

π
H h( ) . (5) 

Ïîìèìî ãðàíè÷íûõ óñëîâèé, èìåþò ìåñòî òàêæå óñëîâèÿ çàòóõàíèÿ ðå-
øåíèé âíåøíåé çàäà÷è ìàãíèòîñòàòèêè íà áåñêîíå÷íîñòè 

 
3 3

( ) ( )lim 0,           lim 0s s

x x→±∞ →±∞
= =h e . (6) 

Â äàëüíåéøåì ðàññìàòðèâàåì ïëîñêóþ çàäà÷ó, êîãäà óïðóãèå ïåðåìå-
ùåíèÿ è âîçìóùåíèÿ ýëåêòðîìàãíèòíîãî ïîëÿ íå çàâèñÿò îò ïåðåìåííîé 2x  

1 3( ,  )x x x z= = . 
Ïîñëå ââåäåíèÿ ïîòåíöèàëà ýëåêòðîìàãíèòíîãî ïîëÿ ïîñðåäñòâîì ñîîò-

íîøåíèé 

 ( ) ( )1rot ,         ,          rots s

c t
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∂
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s

s A
c t

∂= − = =
∂
Ae A A , 

 3 1 2
1,          ,          A A Ah h e

x z c t
∂ ∂ ∂= = − = −
∂ ∂ ∂

, 

 
( ) ( ) ( )

( ) ( ) ( )
3 1 2

1,          ,         
s s s

s s sA A Ah h e
x z c t

∂ ∂ ∂= = − = −
∂ ∂ ∂

, (7) 

óðàâíåíèÿ ñâÿçàííîé ïëîñêîé çàäà÷è çàïèøåì â ñëåäóþùåì âèäå: 
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∂ ∂∂ ∂
 

 
22 2

0 3
2 2 2 2 2

0
4 t

H UA A
c z x c t

∂∂ ∂ θ + + − = 
 πρ ∂ ∂ ∂

, 

 ( ) 3
02

40,         s UAA A H
t tc

∂πσ ∂ ∆ = ∆ = − ∂ ∂ 
. (8) 

Ãðàíè÷íûå óñëîâèÿ äëÿ ïëîñêîé çàäà÷è ïðè z d= ±  ïðèìóò âèä 

 
( )

0 01 3
2 2

3 1 4 4

sH HU U A A
x x x xc c

∂ ∂ ∂ ∂+ + ⋅ = ⋅
∂ ∂ ∂ ∂πρ πρ 

, 
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( )

0 03 1
2 2

3 1
(1 2 )

4 4

sH HU U A A
x x z zc c

∂ ∂ ∂ ∂+ − θ + ⋅ = ⋅
∂ ∂ ∂ ∂πρ πρ 

, 

 
2( )

( )
2

,          ,         
s

s t

e

cA AA A
z z c

∂ ∂= = θ =
∂ ∂

. (9) 

Óñëîâèÿ çàòóõàíèÿ çàïèøóòñÿ êàê 

 ( )lim 0s

z
A

→±∞
= . (10) 

Ïðåäñòàâèâ óïðóãèå ïåðåìåùåíèÿ è âîçìóùåíèÿ ýëåêòðîìàãíèòíîãî 
ïîëÿ â âèäå ïëîñêîé ìîíîõðîìàòè÷åñêîé âîëíû ( ω  – ÷àñòîòà êîëåáàíèé, k  
– âîëíîâîå ÷èñëî) 

 ( ) ( )
1 10 3 30( ) ,          ( )i t kx i t kxU U z e U U z eω − ω −= = , 

 ( ) ( ) ( ) ( )
0 0,                i t kx s s i t kxA A e A A eω − ω −= = , (11) 

ïîëó÷èì ñëåäóþùóþ ñâÿçàííóþ ñèñòåìó îáûêíîâåííûõ äèôôåðåíöèàëüíûõ 
óðàâíåíèé äëÿ ñîîòâåòñòâóþùèõ êîìïëåêñíûõ àìïëèòóä: 

 
2

2
10 10 302

(1 ) 0
t

U k U ik U
c
ω ′′ ′θ − − θ − − θ = 

 
, 

 
2

2 20
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(1 ) 0
4t

H
U k U ik U A k A

c c
θω ′′ ′ ′′θ − − − − θ + − = 

  πρ 

( ) , 

 2 0
0 0 302 2

44 0
i HiA k A U

c c

πσωπσω ′′ − + + = 
 

, 

 ( ) 2 ( )
0 0 0s sA k A′′ ′′− = . (12) 

Çäåñü øòðèõ îáîçíà÷àåò äèôôåðåíöèðîâàíèå ïî z . 
Îòìåòèì, ÷òî ðåøåíèÿ ýòîé ñèñòåìû ðàçäåëÿþòñÿ ñîîòâåòñòâåííî íà 

ñëó÷àè ñèììåòðè÷íûõ è àíòèñèììåòðè÷íûõ êîëåáàíèé. Â ñëó÷àå ñèììåò-
ðè÷íûõ êîëåáàíèé ôóíêöèÿ 10U  ÿâëÿåòñÿ ñèììåòðè÷íîé, à ôóíêöèè 30U , 

( )
0 0, sA A  – àíòèñèììåòðè÷íûìè îòíîñèòåëüíî ïëîñêîñòè 0z = . Â ñëó÷àå àí-

òèñèììåòðè÷íûõ êîëåáàíèé ôóíêöèÿ 10U  ÿâëÿåòñÿ àíòèñèììåòðè÷íîé, à 

ôóíêöèè ( )
30 0 0, , sU A A  – ñèììåòðè÷íûìè îòíîñèòåëüíî ïëîñêîñòè 0z = . 

Â äàëüíåéøåì îãðàíè÷èìñÿ ñëó÷àåì àíòèñèììåòðè÷íûõ êîëåáàíèé, êî-
òîðîìó â ñëó÷àå òîíêîãî ñëîÿ ñîîòâåòñòâóþò èçãèáíûå êîëåáàíèÿ. Äëÿ ýòîãî 
ñëó÷àÿ ðåøåíèå ñèñòåìû óðàâíåíèé (12) èìååò âèä 

 
3

2
10

1

( ) (1 ) ( ) sh ( )j j j j
j

U z i C p p p kz
=

= − θ − τ∑ , 

 
3

2 2
30

1

( ) ( )( )ch ( )j j j j
j

U z C p p p kz
=

= − τ θ − γ∑ , 

 
3

2
0 0

1

( ) ( )ch ( )j j j
j

A z a H C p p kz
=

= − η θ − γ∑ . (13) 

Çäåñü 1 2 3, ,C C C  – ïîñòîÿííûå èíòåãðèðîâàíèÿ, 1 2 3, ,p p p  4 1 5( ,  p p p= − =  

2 6 3,  )p p p= − = −  – êîðíè óðàâíåíèÿ 

 6 4 ( )p p− α + τ + γ + βθ +  

 2 (1 ) ( ) 0p+ αγ + ατ + γτ + β + αθ − γ ατ + β =[ ] . (14)  

Â (14) ïðèíÿòû ñëåäóþùèå îáîçíà÷åíèÿ äëÿ áåçðàçìåðíûõ ïàðàìåòðîâ: 

 2 2
01 ,      1 ,      1 ,      a a bα = − η γ = − θη τ = + η β = η , 



130 

 
2
0

02 2

4
,         ,     

4
t

t t

Hi c
a b

kc kc c

πσωη = = =
πρ

. (15) 

Ðåøåíèåì âíåøíåé çàäà÷è, óäîâëåòâîðÿþùèì óñëîâèþ çàòóõàíèÿ íà 
áåñêîíå÷íîñòè, áóäåò  

 (1) ( )
0 1

k z dA C e− −=   â îáëàñòè z d≥ , 

 (2) ( )
0 2

k z dA C e +=   â îáëàñòè z d≤ − . 

Óäîâëåòâîðÿÿ ãðàíè÷íûì óñëîâèÿì íåïðåðûâíîñòè ïîòåíöèàëà ýëåêò-
ðîìàãíèòíîãî ïîëÿ è åãî íîðìàëüíîé ïðîèçâîäíîé ïðè x d= , 

 (1) (1)
0 0 0 0,            ( )A A A A′ ′= = , (16) 

ïîëó÷èì ñëåäóþùèå ãðàíè÷íûå óñëîâèÿ îòíîñèòåëüíî ïîòåíöèàëà âíóòðåí-
íåé çàäà÷è: 
 0 0 30,                 A kA x d′ + = = , 

 0 0 30,                 A kA x d′ − = = − . (17) 

Ðàññìàòðèâàÿ ýòè ãðàíè÷íûå óñëîâèÿ ñîâìåñòíî ñ ãðàíè÷íûìè óñëîâè-
ÿìè íà ïëîñêîñòÿõ 3x d= ±  äëÿ ïåðåìåùåíèé 

 10 30 30,                  U ikU x d′ + = = , 

 30 10 3(1 2 ) 0,         U ikU x d′ + − θ = = − , (18) 

è ïîä÷èíÿÿ ðåøåíèÿ óðàâíåíèÿ (13) ãðàíè÷íûì óñëîâèÿì ïðè 3x d=  (èëè 

ïðè 3x d= − ), ïîëó÷èì ñëåäóþùóþ îäíîðîäíóþ ñèñòåìó ëèíåéíûõ àëãåá-

ðàè÷åñêèõ óðàâíåíèé äëÿ îïðåäåëåíèÿ ïîñòîÿííûõ 1 2 3, ,C C C : 

 
3

2 2

1

( )( ) ch ( ) 0j j j j
j

C p p p kd
=

− τ − γ =∑ , 

 
3

2 2

1

( ) (1 2 )(1 ) sh ( ) 0j j j j j
j

C p p p p kd
=

− τ θ − γ − − θ − θ =∑ [ ] , 

 
3

2

1

( ) sh ( ) ch ( ) 0j j j j j
j

C p p p kd p kd
=

θ − γ + =∑ [ ] . (19) 

Ïðèðàâíÿâ ê íóëþ îïðåäåëèòåëü ∆  ïîëó÷åííîé ëèíåéíîé ñèñòåìû (19) 

 
1 2 3

1 1 2 2 3 3

1 1 1 2 2 2 3 3 3

tanh( ) tanh( ) tanh( )

tanh( ) 1 tanh( ) 1 tanh( ) 1

g g g

q p q p q p

r p p r p p r p p

∆ = ξ ξ ξ
ξ + ξ + ξ +

  
  

  [ ] [ ] [ ]
, (20) 

ïîëó÷èì äèñïåðñèîííîå óðàâíåíèå 0∆ = , îïðåäåëÿþùåå ôàçîâóþ ñêîðîñòü 
η . Çäåñü 

 2 2 2 2( )( ),         ( ) (1 2 )(1 )j j j j j jg p p q p p= − τ − γ = − τ θ − γ − − θ − θ  [ ] , 

 2 2 2          ,           (1 2 ) 1j j j jr p t p= − γ = − θ + − θη . 

Ñîáñòâåííûå ôóíêöèè, ñîîòâåòñòâóþùèå ñîáñòâåííûì ÷èñëàì η , âûðàæà-

þòñÿ ïîñðåäñòâîì (16), ãäå ïîñòîÿííûå 1 2 3, ,C C C  èìåþò âèä 

 1 0 2 3 3 3 2 3 2 2 2 3( tanh 1) ( tanh 1) ch chC C g r p p r g p p p p= ξ + − ξ + ξ ξ   [ ] , 

 2 0 1 3 1 1 1 3 3 3 1 3( tanh 1) ( tanh 1) ch chC C r g p p g r p p p p= ξ + − ξ + ξ ξ   [ ] , 

 3 0 1 2 2 2 1 2 1 1 1 2( tanh 1) ( tanh 1) ch chC C g r p p r g p p p p= ξ + − ξ + ξ ξ   [ ] . (21) 
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Â ïðèáëèæåíèè òîíêîé ïëàñòèíêè, ïðèíèìàÿ 

 2 211,       1,       tanh ( ) 1
3j i i ikd p p p p ξ = ξ ξ ≈ ξ − ξ 

 
   (22) 

è èñïîëüçóÿ ñîîòíîøåíèÿ Âèåòòà 

 2 2 2
1 2 3p p p+ + = α + γ + τ + βθ , 

 2 2 2 2 2 2
1 2 1 3 2 3 (1 )p p p p p p+ + = αγ + ατ + γτ + β + αθ , 

 2 2 2
1 2 3 ( )p p p γ⋅ ⋅ = ατ + β , (23) 

ïîëó÷èì ñëåäóþùåå äèñïåðñèîííîå óðàâíåíèå: 

 2 2 2 2 2 2
1 2 1 3 2 3( )( )( ) ( ) 0p p p p p p G− − − η = , (24) 

ãäå 

 2 3 2
0( ) 4 (1 )(1 ) 3(1 ) 4 (1 ) 3(1 )G a bη = ξ + ξ − θ + η + ξ + ξ − θ − η + ξ +( ) (  

 2 2 3
0 0 0(1 ) ( 1) 3 2 (1 )a b b a b+ + θ ξ ξ + + ξη − + ξθ + ξ +) ( )  

 2 4 2 3 5
0(1 ) (1 )a b a+ ξ η − + ξ θ + ξ + θ − ξ θη( ) .  

Â ñëó÷àå 2 2 2 2 2 2
1 2 1 3 2 3( )( )( ) 0p p p p p p− − − ≠  èìååì óðàâíåíèå 

 ( ) 0G η = . (25) 

Èñïîëüçóÿ îáîçíà÷åíèÿ 
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2 33

2 4
0 2

8 (1 )2,        
2 33(1 )

tC dD Edk D
d

ρ − θ
Ω = = ≡

ρ − ν
, 

ãäå D  – èçãèáíàÿ æåñòêîñòü ïëàñòèíêè, E  – ìîäóëü Þíãà, ν  – êîýôôèöè-
åíò Ïóàññîíà ìàòåðèàëà ïëàñòèíêè, 0Ω  – ÷àñòîòà ñîáñòâåííûõ êîëåáàíèé 

ïëàñòèíêè â îòñóòñòâèå ìàãíèòíîãî ïîëÿ, èç (25) ïîëó÷èì ñëåäóþùåå äèñ-
ïåðñèîííîå óðàâíåíèå îòíîñèòåëüíî áåçðàçìåðíîé ÷àñòîòû Ω  ìàãíèòîóï-
ðóãèõ êîëåáàíèé òîíêîé ïëàñòèíêè: 

 
2 2

3 2 2 2 4
0 0 0 0(1 )

3
k dδ ⋅ Ω + β ⋅ Ω + δ + β γ ⋅ Ω + β − δ ⋅ Ω −  

 
4 4

5 2 2 4
0 0

4 (1 )
( )

9
k dθ − θ− δ ⋅ Ω + β + δ γ ⋅ Ω +[  

 2 3 2 4 2
0 0 0 02 0+ δγ β ⋅ Ω + δ γ β ⋅ Ω =] . (26) 

Èç óðàâíåíèÿ (26) â ñèëó ìàëîñòè ïàðàìåòðà kd  îêîí÷àòåëüíî èìååì 

 3 2 2
0 0 0 0(1 ) 0δ ⋅ Ω + β ⋅ Ω + δ + β γ ⋅ Ω + β = . (27) 

Ïîä÷åðêèâàåì, ÷òî óðàâíåíèå (27) ñîâïàäàåò ñ óðàâíåíèåì, ïîëó÷åí-
íûì â [1] íà îñíîâå ãèïîòåç Êèðõãîôà è ìàãíèòîóïðóãîñòè òîíêèõ òåë. 

Îòìåòèì ÷òî, ïðè çíà÷åíèÿõ 0η = η , ïðè êîòîðûõ 2 2 2 2
1 2 1 3( )( )p p p p− − ×  

2 2
2 3( ) 0p p× − = , èìååì ñëó÷àé òðèâèàëüíûõ ðåøåíèé 10 30 0 0U U A= = ≡ . 

Äåéñòâèòåëüíî, ïðèíèìàÿ, â ÷àñòíîñòè, 1 2p p= , èç (21) èìååì, ÷òî 3 0C = , 

2 1C C= −  è, ñëåäîâàòåëüíî, 10 30 0 0U U A= = ≡ . Òàêèì îáðàçîì, íà îñíîâå 

òî÷íîãî ðåøåíèÿ ñâÿçàííîé çàäà÷è î ìàãíèòîóïðóãèõ êîëåáàíèÿõ óïðóãîãî 
ýëåêòðîïðîâîäíîãî ñëîÿ â ïðîäîëüíîì ìàãíèòíîì ïîëå äëÿ òîíêîé ïëàñòèí-
êè óñòàíîâëåíî, ÷òî ãèïîòåçà Êèðõãîôà è ãèïîòåçà ìàãíèòîóïðóãîñòè òîí-
êèõ òåë äëÿ ðàññìàòðèâàåìîé çàäà÷è ïðèâîäèò ê ïðàâèëüíîìó ðåçóëüòàòó. 
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Îòìåòèì, ÷òî â ðÿäå ðàáîò ïî òåîðèè ìàãíèòîóïðóãîñòè, â ÷àñòíîñòè, â 
ðàáîòàõ [3, 6], íà îñíîâå ÷èñëåííûõ ðåøåíèé äèñïåðñèîííûõ óðàâíåíèé 
îòíîñèòåëüíî ÷àñòîòû ìàãíèòîóïðóãèõ êîëåáàíèé äåëàåòñÿ âûâîä î íåïðè-
ìåíèìîñòè (èëè ïðèìåíèìîñòè) ãèïîòåçû Êèðõãîôà ê íåêîòîðîìó êëàññó 
çàäà÷ ìàãíèòîóïðóãèõ êîëåáàíèé òîíêèõ òåë. Íà íàø âçãëÿä, ÷èñëåííûå ðå-
çóëüòàòû ðåøåíèÿ òðàíñöåíäåíòíûõ óðàâíåíèé îòíîñèòåëüíî ÷àñòîò êîëå-
áàíèé áåç èõ àíàëèòè÷åñêîãî àíàëèçà íåäîñòàòî÷íû äëÿ âûâîäà î íåïðèìå-
íèìîñòè (èëè ïðèìåíèìîñòè) ãèïîòåçû Êèðõãîôà â çàäà÷àõ êîëåáàíèÿ òîí-
êèõ ïëàñòèí è îáîëî÷åê. 
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МАГНІТОПРУЖНІ КОЛИВАННЯ ЕЛЕКТРОПРОВІДНОГО  
ПРУЖНОГО ШАРУ В ПОЗДОВЖНЬОМУ МАГНІТНОМУ ПОЛІ 
 
Íà îñíîâ³ òî÷íîãî ðîçâ’ÿçêó çâ’ÿçàíî¿ çàäà÷³ ïðî ìàãí³òîïðóæí³ êîëèâàííÿ ïðóæ-
íîãî åëåêòðîïðîâ³äíîãî (ïðè ñê³í÷åííîìó çíà÷åíí³ êîåô³ö³ºíòà åëåêòðîïðîâ³äíîñ-
ò³) øàðó â ïîçäîâæíüîìó ìàãí³òíîìó ïîë³ âñòàíîâëåíî, ùî ó âèïàäêó òàêèõ êî-
ëèâàíü òîíêî¿ ïëàñòèíêè ïðàâèëüí³ ðåçóëüòàòè îòðèìóþòü âèõîäÿ÷è ç ã³ïîòåçè 
Ê³ðõãîôà òà ã³ïîòåçè ìàãí³òîïðóæíîñò³ òîíêèõ ò³ë.  
 
MAGNETOELASTIC VIBRATIONS OF ELECTRICALLY CONDUCTIVE 
ELASTIC LAYER IN LONGITUDINAL MAGNETIC FIELD 
 
Magnetoelastic vibrations of a thin electrically conductive plate is described with use of 
Kirchoff’s hypothesis and magnetoelasticity hypothesis for thin bodies. The solution to 
the vibration problem for the plate is obtained based on exact solution of a coupled 
problem on electrically conductive elastic layer vibrations in a longitudinal magnetic 
field. Electrical conductivity coefficient is supposed to be finite. 
 
Èí-ò ìåõàíèêè ÍÀÍ Àðìåíèè, Åðåâàí, Àðìåíèÿ Ïîëó÷åíî 
 11.04.09 
 
 


