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ÌÅÒÎÄÛ ÏÑÅÂÄÎÈÍÂÅÐÑÍÎÉ ÀËÃÅÁÐÛ Â ÇÀÄÀ×ÀÕ
ÈÄÅÍÒÈÔÈÊÀÖÈÈ ÑÎÑÒÎßÍÈß ÒÎËÑÒÛÕ ÓÏÐÓÃÈÕ ÏËÈÒ

Àííîòàöèÿ. Ðåøåíû çàäà÷è èäåíòèôèêàöèè òðåõìåðíîé ôóíêöèè ïîïåðå÷-
íûõ ñìåùåíèé òî÷åê òîëñòîé óïðóãîé ïëèòû êîíå÷íûõ ðàçìåðîâ, äèíàìèêà
êîòîðîé îïèñàíà ëèíåéíîé äèôôåðåíöèàëüíîé ìîäåëüþ ñ äèñêðåòíûìè è
íåïðåðûâíûìè íàáëþäåíèÿìè çà íà÷àëüíî-êðàåâûìè âíåøíåäèíàìè÷åñêèìè
âîçìóùåíèÿìè ïëèòû. Ðàáî÷èìè âûáðàíû ñðåäíåêâàäðàòè÷åñêèé êðèòåðèé
ñîãëàñîâàíèÿ ïîëó÷åííîãî ðåøåíèÿ ñ íàáëþäåíèÿìè çà ïëèòîé è ìåòîäû
ëèíåéíîé ïñåâäîèíâåðñíîé àëãåáðû. Ñôîðìóëèðîâàíû óñëîâèÿ òî÷íîñòè è
îäíîçíà÷íîñòè ðåçóëüòàòîâ èäåíòèôèêàöèè.

Êëþ÷åâûå ñëîâà: ëèíåéíûå äèíàìè÷åñêèå ñèñòåìû, èäåíòèôèêàöèÿ, ïñåâäî-
èíâåðñèÿ, òîëñòûå óïðóãèå ïëèòû, íåêîððåêòíûå íà÷àëüíî-êðàåâûå óñëîâèÿ.

ÂÂÅÄÅÍÈÅ

Êëàññè÷åñêèå ìåòîäû ïñåâäîèíâåðñíîé àëãåáðû [1, 2], óñïåøíî ðàçâèòûå è

îáîáùåííûå â ðàáîòàõ [3–5], â ñî÷åòàíèè ñ èäåÿìè [6] ìàòåìàòè÷åñêîãî ìî-

äåëèðîâàíèÿ ñîñòîÿíèÿ ïðîñòðàíñòâåííî ðàñïðåäåëåííûõ äèíàìè÷åñêèõ ñèñ-

òåì ïîçâîëèëè ïîñòðîèòü öåëüíóþ òåîðèþ èññëåäîâàíèÿ ýòèõ ñèñòåì [7].

Â ÷àñòíîñòè, áûëè óñïåøíî ðåøåíû è íåêîððåêòíî ñôîðìóëèðîâàííûå ïðÿ-

ìûå è îáðàòíûå íà÷àëüíî-êðàåâûå çàäà÷è äèíàìèêè ñèñòåì ñ ðàñïðåäåëåííû-

ìè ïàðàìåòðàìè. Ýòè æå ìåòîäû áûëè èñïîëüçîâàíû [8–10] ïðè ðåøåíèè

ñëîæíûõ çàäà÷ äèíàìèêè óïðóãîé ïëèòû êîíå÷íîé òîëùèíû, ìàòåìàòè÷åñêàÿ

ìîäåëü êîòîðîé ïðåäâàðèòåëüíî áûëà ïîñòðîåíà â ðàáîòàõ [11, 12]. Ïðè ýòîì

áûëà áëàãîïîëó÷íî ïðåîäîëåíà ïîñòàíîâêà îãðàíè÷åííîñòè êîëè÷åñòâà íà-

÷àëüíî-êðàåâûõ íàáëþäåíèé çà ñîñòîÿíèåì ïëèòû ñ áåñêîíå÷íî âûñîêèì ïî-

ðÿäêîì åå äèôôåðåíöèàëüíîé ìîäåëè. Ñëîæíîñòè ðåøåíèÿ ïðîáëåìû íåêîð-

ðåêòíîé ïîñòàíîâêè íà÷àëüíî-êðàåâûõ çàäà÷ ýëàñòîäèíàìèêè ïëèò êîíå÷íîé

òîëùèíû îáóñëîâèëè ïîÿâëåíèå íåêëàññè÷åñêîãî ïîäõîäà ê ðåøåíèþ çàäà÷

èññëåäîâàíèÿ ñîñòîÿíèÿ ýòèõ ìåõàíè÷åñêèõ îáúåêòîâ, ñîãëàñíî êîòîðîìó

ïîëå óïðóãèõ äèíàìè÷åñêèõ ñìåùåíèé òî÷åê ïëèòû ñòðîèòñÿ íà îñíîâå íà-

áëþäåíèé çà ëèíåéíîé ôóíêöèåé ïîñëåäíåé. Çàìåòèì, ÷òî êîëè÷åñòâî òàêèõ

íàáëþäåíèé, êàê è èõ êà÷åñòâî (äèñêðåòíûå, íåïðåðûâíûå, ïðîèçâîëüíûå âî

âðåìåíè è ïðîñòðàíñòâå), ïîñòàíîâêîé çàäà÷è íå ðåãëàìåíòèðîâàíî — ðåøå-

íèå çàäà÷è ñ íèìè ñîãëàñóåòñÿ çà ñðåäíåêâàäðàòè÷åñêèì êðèòåðèåì. Áóäåò

ðàññìîòðåíà äèíàìèêà êàê ïðîèçâîëüíûõ â ïëàíå, òàê è îñåñèììåòðè÷åñêèõ

çàãðóæåííûõ òîëñòûõ óïðóãèõ ïëèò.

ÌÀÒÅÌÀÒÈ×ÅÑÊÈÅ ÌÎÄÅËÈ ÄÈÍÀÌÈÊÈ ÒÎËÑÒÛÕ ÓÏÐÓÃÈÕ ÏËÈÒ
È ÏÎÑÒÀÍÎÂÊÈ ÇÀÄÀ× ÈÄÅÍÒÈÔÈÊÀÖÈÈ

Ðàññìîòðèì òîëñòóþ óïðóãóþ ïëèòó, êîòîðàÿ ïëîñêîñòÿìè z h� � è öèëèíäðîì

�( , )x y � 0 äåêàðòîâîé ñèñòåìû êîîðäèíàò x y z, , âûðåçàíà èç óïðóãîé ñðåäû,

îïðåäåëåííîé êîíñòàíòàìè Ëÿìå [13] � è �.

Ïîëàãàÿ, ÷òî ãðàíè÷íûå ïîâåðõíîñòè z h� � ïëèòû íàõîäÿòñÿ ïîä äåéñòâèåì

íîðìàëüíûõ q x y t
1
� ( , , ) è êàñàòåëüíûõ q x y t

2
� ( , , ) äèíàìè÷åñêèõ (t T�[ , ]0 — âðå-

ìÿ) íàãðóçîê, ïîïåðå÷íûå ñìåùåíèÿ w s( ) åå òî÷åê ( , , ) {( , , )x y z S x y z� �0 :
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� � �h z h, �( , )x y � 0} îïðåäåëèì [8] ñîîòíîøåíèåì
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— ñêîðîñòè ðàñïðîñòðàíåíèÿ óïðóãèõ âîëí ðàñøèðåíèÿ

è ñäâèãà â ðàññìàòðèâàåìîé ñðåäå, � — óäåëüíàÿ ïëîòíîñòü ìàòåðèàëà, à îïå-

ðàòîð d îïðåäåëÿåòñÿ ñîîòíîøåíèåì

d u ux y( )
 � � 
�� �.

Âûáîð îïåðàòîðîâ äèôôåðåíöèàëüíîé ìîäåëè (2) êîíêðåòèçèðóåòñÿ [11] ïðè

îñåñèììåòðè÷åñêîé äèíàìèêå ïëèòû, íàõîäÿùåéñÿ ïîä âîçäåéñòâèåì ïîâåðõíîñò-

íûõ äèíàìè÷åñêèõ óñèëèé q r t
1
� ( , ) , q r t

2
� ( , ) . Ïðè ýòîì

d x y� � 
� , � � �� � � � 
�1 2
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à ñîñòàâëÿþùèå w r z t
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Çàìåòèì, ÷òî óðàâíåíèÿ (2), (6) ïðåäñòàâëÿþò ñîáîé êîìïàêòíóþ çàïèñü ëè-

íåéíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé áåñêîíå÷íî âûñîêîãî ïîðÿäêà, ÿâíûé âèä

êîòîðûõ ïîëó÷èì ïîñëå ðàçëîæåíèÿ ôóíêöèé sin( )zDm , cos( )zDm ( , )m �1 2 â

ðÿäû ïî ñòåïåíÿì zDm ( , )m �1 2 è âîçâðàùåíèÿ ñèìâîëàì Dm
2 ( , )m �1 2 èõ äèôôå-

ðåíöèàëüíîãî ñìûñëà. Ýòè óðàâíåíèÿ, çàïèñàííûå ñ òî÷íîñòüþ äî ÷ëåíîâ ïîðÿä-

êà h , ñîãëàñóþòñÿ ñ äèôôåðåíöèàëüíîé ìîäåëüþ Êèðõãîôà–Ëÿâà [14] äèíàìèêè

òîíêèõ óïðóãèõ ïëèò. Òî÷íîñòü ïîðÿäêà h3 ñîîòâåòñòâóåò óòî÷íåííûì ìàòåìàòè-

÷åñêèì ìîäåëÿì, êîòîðûå ðàçíûìè àâòîðàìè ñòðîèëèñü [14] íà îñíîâàíèè

ðàçëè÷íûõ íåêëàññè÷åñêèõ ìåõàíè÷åñêèõ è ìàòåìàòè÷åñêèõ ãèïîòåç.

Ðàññìîòðèì ïðèìåð h3-ïðèáëèæåíèÿ äèôôåðåíöèàëüíûõ îïåðàòîðîâ óðàâ-
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Äèôôåðåíöèàëüíûå ìîäåëè áîëåå âûñîêîãî ïîðÿäêà, à òåì áîëåå ìîäåëè â èõ

ïîëíîì îáúåìå (2), (3), äðóãèìè àâòîðàìè íå ðàññìàòðèâàëèñü, ïîñêîëüêó êîð-

ðåêòíî ïîñòàâèòü íà÷àëüíî-êðàåâóþ çàäà÷ó äëÿ òàêèõ ñëîæíûõ äèôôåðåíöèàëü-

íûõ óðàâíåíèé íåâîçìîæíî. Âûõîä äëÿ ðåøåíèÿ òàêèõ çàäà÷ äëÿ ñèñòåì, êîòî-

ðûå íàõîäÿòñÿ â óñëîâèÿõ íåïîëíîòû èíôîðìàöèè îá èõ íà÷àëüíî-êðàåâîì ñî-

ñòîÿíèè, áûë ïðåäëîæåí â [5, 7]. Â ñòàòüå [8] èäåè ðàáîò [5, 7] èñïîëüçîâàëèñü

äëÿ ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ ñìåùåíèé w s( ) íåïîëíîíàáëþäàåìûõ óïðó-

ãèõ ïëèò îãðàíè÷åííîé ãåîìåòðèè, êîòîðûå ôóíêöèîíèðóþò ñîãëàñíî ìàòåìàòè-

÷åñêèì ìîäåëÿì (2)–(4). Ðåçóëüòàò îêàçàëñÿ íåïëîõèì [15].

Â îòëè÷èå îò [8] ðàññìîòðèì çàäà÷ó ïîñòðîåíèÿ ïîëÿ óïðóãèõ äèíàìè÷åñêèõ

ñìåùåíèé w s( ) òî÷åê ðàññìàòðèâàåìîé ïëèòû â ïðåäïîëîæåíèè, ÷òî äëÿ èçìåðå-

íèÿ äîñòóïíà ëèíåéíàÿ ôóíêöèÿ L w si s( ) ( )� (s S T�
0

, i I�1, ). Çäåñü � s — âåêòîð

ïðîèçâîäíûõ ïî ïðîñòðàíñòâåííî-âðåìåííûì êîîðäèíàòàì x y z t, , , èëè r z t, ,

(â çàâèñèìîñòè îò êîîðäèíàòíîé ñèñòåìû), Li s( )� — ëèíåéíûé äèôôåðåíöèàëü-

íûé îïåðàòîð,

L w s W si s i( ) ( ) ( )� � (i I�1, ), (7)

L w s Wi s s s ijij
( ) ( ) |� �� ( j J i�1, , i I�1, ) (8)

ïðè s è sij , âûáðàííûõ èç îáëàñòè # $ S T
0

.

Çàäà÷ó èäåíòèôèêàöèè ôóíêöèè w s( ) ðåøèì ñîãëàñíî êðèòåðèþ

%

#

1
2

1

� � � &'�
�

( ( ) ( ) ( )) min
( )

L w s W s dsi s i

i

I

w s
(9)

èëè

% #2
2

11

� � � &� �
��
�� ( ( ) ( ) ) min|

( )
L w s Wi s s s ij

j

J

i

I

w sij

i

(10)

ñ ó÷åòîì íàáëþäåíèé (7) è (8) ñîîòâåòñòâåííî.
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Çàìåòèì, ÷òî ÷àñòíûìè ñëó÷àÿìè òàêèõ çàäà÷ ÿâëÿþòñÿ íà÷àëüíî-êðàåâàÿ

(ïðè s s h z h t� ( � � � � �{ : ( ) , , })� 0 0 , êðàåâàÿ (ïðè s s� ( �{ : ( )� 0 , � � �h z h ,

t ) 0}) , íà÷àëüíàÿ (ïðè s s h z h t� ( � � � � �{ : ( ) , , }� 0 0 ) çàäà÷è, êîòîðûå ðàññìàò-

ðèâàëèñü ðàíåå â [8].

ÌÅÒÎÄÈÊÀ ÏÎÑÒÐÎÅÍÈß ÎÁÙÅÃÎ ÐÅØÅÍÈß ÇÀÄÀ×È

Ïðè ðåøåíèè çàäà÷ (9), (10) ìàòåìàòè÷åñêóþ ìîäåëü (2) äèíàìèêè ðàññìàòðè-

âàåìûõ ïëèò ïðåäñòàâèì ñîîòíîøåíèÿìè [16]

w s G z q d
k
l

k
l

k
l

S

( ) ( ) ( )( ) ( , ) ( )� � * * *' � � � � ( , , )k l �1 2 , (11)

G z
k

l( ) ( , )� �� * �
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p x x p y y q t t

dp dp dq
* 
 � * 
 � *) ( ) ( )2

1 2 ( , , )k l �1 2

â äåêàðòîâûõ êîîðäèíàòàõ è ñîîòíîøåíèÿìè

w s G r r z t t q d
k
l

k
l

k
l

S

( ) ( ) ( )( ) ( , , , ) ( )� * � * * *' � � , (12)

G r r z t t
k

l( ) ( , , , )* � * �

�
� * ��

�

+

�'
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( ) ( ' )
( , ,( )

1

2

1
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1

2k
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l
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��
	 	 	

	 2

2 2

)

( , )( )
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Q p
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l
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i
p t t

�� +


 +
�

'
	

	

â öèëèíäðè÷åñêèõ êîîðäèíàòàõ ñîîòâåòñòâåííî (çäåñü Jk ( )( — ôóíêöèÿ Áåññå-

ëÿ ïîðÿäêà k).

Çàìåòèì, ÷òî ïðåäñòàâëåíèé (11), (12) ôóíêöèé w s
k
l( ) ( ) ( , , )k l �1 2 ïîïåðå÷-

íûõ äèíàìè÷åñêèõ ñìåùåíèé äîñòàòî÷íî ïðè ðàññìîòðåíèè óñòàíîâèâøåéñÿ
( )t , 0 äèíàìèêè áåñêîíå÷íîé â ïëàíå óïðóãîé ïëèòû (ñëîÿ), íàõîäÿùåéñÿ ïîä

äåéñòâèåì ïîâåðõíîñòíûõ äèíàìè÷åñêèõ âîçìóùåíèé q
k
� (( ) . Äëÿ ïëèò, îãðàíè-

÷åííûõ â ïëàíå è äîïîëíèòåëüíî ïîäâåðæåííûõ íà÷àëüíî-êðàåâûì âîçìóùåíè-

ÿì, ôóíêöèè w
k
l( ) ( )( ( , , )k l �1 2 ïðåäñòàâèì ñóììîé

w s w s w s w s
k
l

k
l

k
l

k
l( ) ( ) ( ) ( )( ) ( ) ( ) ( )� 
 


+ 0 �
, (13)

ñîñòàâëÿþùèå w
k

l
+

(( ) ( ) , w
k
l

0
( ) ( )( , w

k
l

�
( ) ( )( ( , , )k l �1 2 êîòîðîé îïðåäåëÿþòñÿ äåéñòâè-

åì êîíêðåòíûõ âíåøíåäèíàìè÷åñêèõ ôàêòîðîâ — ïîâåðõíîñòíîãî, íà÷àëüíîãî

è êðàåâîãî ñîîòâåòñòâåííî.

Ñ ó÷åòîì ôèçèêî-ìåõàíè÷åñêèõ ñâîéñòâ ôóíêöèè G z
k

l( ) ( , )� �� * ( , , )k l �1 2 ,

êàê ïåðåäàòî÷íîé îò òî÷êè s* ê òî÷êå s , ñîñòàâëÿþùèå ôóíêöèè w
k
l( ) ïðåäñòàâèì

ñîîòíîøåíèÿìè
w s G z q d

k
l

k
l

k
l

S
+

� � * * *'
( ) ( ) ( )( ) ( , ) ( )� � � � , (14)

w s G z q d
k
l

k
l

k
l

S

0 0
0

( ) ( ) ( )( ) ( , ) ( )� � * * *' � � � � , w s G z q d
k
l

k
l

k
l

S

� �
�

( ) ( ) ( )( ) ( , ) ( )� � * * *' � � � � . (15)
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Ïîäûíòåãðàëüíûå ôóíêöèè q
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k
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k
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 �M M
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q q m M k l
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k
l

0 0 0
1 1 2( ) ( ) ( )( , , ) ( , , )� � � ,

q q m M k l
k
l

km
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k
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� � �
( ) ( ) ( )( , , ) ( , , )� � �1 1 2

ÿâëÿþòñÿ
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(

L w s W s dsi s i
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k
l

k
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%
#2

2

11 0

� � � &
� �

��
�� ( ( ) ( ) ) min

( )
,

L w s Wi s s s ij

j

J

i

I

q qij

i

k
l

�k
l

k l

( )

( , , )�1 2

(20)

ïðè íåïðåðûâíûõ è äèñêðåòíûõ íàáëþäåíèÿõ çà ñîñòîÿíèåì ïëèòû ñîîòâåò-

ñòâåííî. Ïîñëåäíåå îçíà÷àåò, ÷òî èñõîäíûå çàäà÷è (9), (10) ïîñòðîåíèÿ ôóíê-

öèè w s( ) ïîïåðå÷íûõ äèíàìè÷åñêèõ ñìåùåíèé òî÷åê ïëèòû áóäóò ðåøåíû ñî-

ãëàñíî (16), (19), (20).

ÐÅØÅÍÈÅ ÇÀÄÀ×È ÈÄÅÍÒÈÔÈÊÀÖÈÈ ÏÎËß ÏÎÏÅÐÅ×ÍÛÕ ÄÈÍÀÌÈ×ÅÑÊÈÕ
ÑÌÅÙÅÍÈÉ ÄÈÑÊÐÅÒÍÎ ÍÀÁËÞÄÀÅÌÎÉ ÒÎËÑÒÎÉ ÓÏÐÓÃÎÉ ÏËÈÒÛ

Ðàññìîòðèì çàäà÷ó ïîñòðîåíèÿ ôóíêöèè w s( ) ïîïåðå÷íûõ äèíàìè÷åñêèõ ñìå-

ùåíèé òî÷åê óïðóãîé ïëèòû ïðè íàáëþäåíèè ñîãëàñíî (8) çà íåé. Ïðè ýòîì

W j i J i Iij i( , , , )� �1 — çàäàííûå çíà÷åíèÿ, êîòîðûå äàëåå îáúåäèíèì â âåêòîð

W W j i J i Iij i� � �col (( , , ), , )1 .

70 ISSN 0023-1274. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2016, òîì 52, ¹ 4



Äëÿ ðåøåíèÿ çàäà÷è (10) èñêîìóþ ôóíêöèþ w s( ) ïðåäñòàâèì ñîîòíîøåíèÿ-

ìè (1), (13), ñîñòàâëÿþùèå w s
k
l

0
( ) ( ) , w s

k
l

�
( ) ( ) êîòîðîé îïðåäåëåíû ñîãëàñ-

íî (17), (18). Ïîñëå ïîäñòàíîâêè (1), (13), (14), (17), (18) â (8) äëÿ îïðåäåëåíèÿ
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k
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ãäå ñèìâîëîì ( )( îáîçíà÷åíî èíòåãðèðîâàíèå ïî îáëàñòè îïðåäåëåíèÿ ïîäûí-

òåãðàëüíûõ ôóíêöèé
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Ñ ó÷åòîì îïðåäåëåíèÿ (10) ôóíêöèîíàëà %2 è ïðåäñòàâëåíèé (15), (17), (18)

ñîñòàâëÿþùèõ w s
k
l

0
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k
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ñîîòâåòñòâåííî. Ðåøåíèå (23), (24) — ýòî çàäà÷à ïñåâäîèíâåðñíîé àëãåá-
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ÑÌÅÙÅÍÈÉ ÍÅÏÐÅÐÛÂÍÎ ÍÀÁËÞÄÀÅÌÎÉ ÒÎËÑÒÎÉ ÓÏÐÓÃÎÉ ÏËÈÒÛ

Ðàññìîòðèì çàäà÷ó èäåíòèôèêàöèè ôóíêöèè w s( ) ïîïåðå÷íûõ äèíàìè÷åñêèõ

ñìåùåíèé òî÷åê íàáëþäàåìîé ñîãëàñíî (7) óïðóãîé ïëèòû.

Êàê è âûøå, ðåøåíèå çàäà÷è ïðåäñòàâèì ñîîòíîøåíèÿìè (1), (13) ñ îïðåäå-
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l

0
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�
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ôóíêöèè ñ ó÷åòîì (1), (13), (14), (17), (18), ïîëó÷èì è ðåøåíèå çàäà÷è (9).
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detP3 0, .
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ÇÀÊËÞ×ÅÍÈÅ

Ðåøåíà ñëîæíàÿ çàäà÷à èäåíòèôèêàöèè ïîëÿ ïîïåðå÷íûõ äèíàìè÷åñêèõ

ñìåùåíèé òî÷åê òîëñòûõ óïðóãèõ ïëèò, èññëåäóåìûõ â äåêàðòîâîé è öèëèí-

äðè÷åñêîé ñèñòåìàõ êîîðäèíàò. Ïðåäïîëàãàëîñü, ÷òî âåðõíÿÿ è íèæíÿÿ

ïîâåðõíîñòè ïëèòû íàõîäÿòñÿ ïîä äåéñòâèåì íîðìàëüíûõ è êàñàòåëüíûõ ê

íèì âíåøíåäèíàìè÷åñêèõ âîçìóùåíèé. Çàäà÷à ðåøàëàñü íà îñíîâå äèñêðåòíî

è íåïðåðûâíî îïðåäåëåííûõ íàáëþäåíèé çà ïëèòîé, êîòîðûå ÿâëÿþòñÿ ëèíåé-

íûìè ôóíêöèÿìè ïîïåðå÷íûõ äèíàìè÷åñêèõ ñìåùåíèé ïëèòû â ïîâåðõíî-

ñòíûõ, íà÷àëüíî-êðàåâûõ è âíóòðåííèõ òî÷êàõ ïëèòû. Èäåíòèôèöèðîâàíî è

èññëåäîâàíî íà òî÷íîñòü è îäíîçíà÷íîñòü ïîëå ïîïåðå÷íûõ äèíàìè÷åñêèõ

ñìåùåíèé òî÷åê òàêîé ïëèòû, çà ñðåäíåêâàäðàòè÷åñêèì êðèòåðèåì ñîãëàñîâàí-

íîå ñ íàáëþäåíèÿìè çà íåé. Çàäà÷è ðåøåíû ñ ïðèâëå÷åíèåì ïîñòðîåííûõ ðà-

íåå ìàòåìàòè÷åñêèõ ìîäåëåé äèíàìèêè óïðóãèõ ïëèò êîíå÷íîé òîëùèíû è

ïñåâäîèíâåðñíûõ ìåòîäîâ îáðàùåíèÿ ñèñòåì ëèíåéíûõ àëãåáðàè÷åñêèõ, èíòåã-

ðàëüíûõ è ôóíêöèîíàëüíûõ óðàâíåíèé.
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Â.À. Ñòîÿí, Ê.Â. Äâ³ðíè÷óê
ÌÅÒÎÄÈ ÏÑÅÂÄÎ²ÍÂÅÐÑÍÎ¯ ÀËÃÅÁÐÈ Â ÇÀÄÀ×ÀÕ ²ÄÅÍÒÈÔ²ÊÀÖ²¯ ÑÒÀÍÓ ÒÎÂÑÒÈÕ
ÏÐÓÆÍÈÕ ÏËÈÒ

Àíîòàö³ÿ. Ðîçâ’ÿçàíî çàäà÷³ ³äåíòèô³êàö³¿ òðèâèì³ðíî¿ ôóíêö³¿ ïîïåðå÷íèõ
çì³ùåíü òî÷îê òîâñòî¿ ïðóæíî¿ ïëèòè ñê³í÷åííèõ ðîçì³ð³â, äèíàì³êà ÿêî¿
îïèñàíà ë³í³éíîþ äèôåðåíö³àëüíîþ ìîäåëëþ ç äèñêðåòíèìè ³ íåïåðåðâíèìè
ñïîñòåðåæåííÿìè çà ïî÷àòêîâî-êðàéîâèìè çîâí³øíüîäèíàì³÷íèìè âïëèâàìè
ïëèòè. Ðîáî÷èìè îáðàíî ñåðåäíüîêâàäðàòè÷íèé êðèòåð³é óçãîäæåííÿ îòðè-
ìàíîãî ðîçâ’ÿçêó ç³ ñïîñòåðåæåííÿìè çà ïëèòîþ òà ìåòîäè ë³í³éíî¿ ïñåâ-
äî³íâåðñíî¿ àëãåáðè. Ñôîðìóëüîâàíî óìîâè òî÷íîñò³ òà îäíîçíà÷íîñò³ ðå-
çóëüòàò³â ³äåíòèô³êàö³¿.

Êëþ÷îâ³ ñëîâà: ë³í³éí³ äèíàì³÷í³ ñèñòåìè, ³äåíòèô³êàö³ÿ, ïñåâäî³íâåðñ³ÿ,
òîâñò³ ïðóæí³ ïëèòè, íåêîðåêòí³ ïî÷àòêîâî-êðàéîâ³ óìîâè.

V.A. Stoyan, K.V. Dvirnychuk
METHODS OF PSEUDOINVERSE ALGEBRA IN IDENTIFICATION PROBLEMS
FOR THE STATE OF THICK ELASTIC PLATE

Abstract. The authors solve problems of identifying the three-dimensional
function of transverse displacements of points of a thick elastic plate of finite
dimensions, whose dynamics is described by the linear differential model with
discrete and continuous observations of the initial-boundary external–dynamic
perturbations of the plate. The working criterion was selected as RMS criterion
of matching the solution to the observations of the plate and methods of linear
pseudo-inverse algebra. The conditions for the accuracy and uniqueness of the
identification results are formulated.

Keywords: linear dynamic systems, thick elastic plates, incorrect initial-
boundary problems, identification, pseudo-inversion.
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