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AMOCTEPIOPHI OLUIHIOBAYI NOXWBOK CKIHYEHHOENEMEHTHUX
AMPOKCUMALIM OnA 3AOAYI MPO BUMYLUEHI TAPMOHIYHI
KONMMBAHHA IME3OENEKTPUKIB

Cpopmyavosaro 8apiayitiny 3adauy npo si0WYKAHHA aMnaimyou eexmopa uleuod-
Kocmel NPYHCHUX 3MIUEHD T eleKmPUUHO20 NOMeHYIarYy N’ €30e1eKmpuKa 3 MuUm-
meeoto nam’ammaio, axutl 301UCHIOE YCmareHl 8UMYULEHT KOAUBAHHSA MIO 8NAUSOM
2APMOHIUHUX HABAHMAdNCEHb 3a0aHO0L KPYz080i uacmomu. Bemanosreno ymosu
KOPeKMHOCMI Yb020 Kaacy 3adau i 3HaUOeHO anpioPHi OYIHKU 30IHCHOCTMI anpoK-
cumayiti memooy CKiHueHHUX eaemenmis 00 ixnix po3s’sskis. [To6ydosarno anocme-
PIOPHT OYiHI08AUT MOXUOOK ANPOKCUMAUIT MemOoOYy CKIHUEHHUX enremenmis, SKi
0o3goas10Mb 3HAUMU PO3NOJIA eHepzemUUHUL HOPM NOXUOOK UAAXOM PO36’A3Y-
B8AHHA NOKAALHUX 300U MPO Heg' A3KY aANPOKCUMAYLT HA KOMCHOMY CKIHUEHHOMY
eremenmi mpianeyaayii. Aszopumm OOUUCAEHHA OYIHI08AUL8 MAKOZ0 I'AMYHKY
0emanavHo oNnuUcaro 0as 0808UMIPHUX 3a0au K 04l MPUKYMHUL, MAK 1 YOMUPU-
KYMHUX CKIHUEHHUX edemMeHmis I 0ONYCKAE NOWUPEHHSI HA MPUBUMIPHUL 8una-
Odox. Eexmuenicmsv i HadlUHICMd 0YIHI08AUA KYCKOBO-OIMIHIHUX aANPOKCUMAYIL
Memody CKIHUEHHUX enemMermie MPOLLIOCMPOBAHO UUCA08UMU DPO36 A3KAMU MO-
OdeavHol 3adaui.

AMOCTEPWOPHbIE OLEHLLUKW MOIPELUHOCTENA KOHEYHO3NEMEHTHbIX
AMMPOKCUMALMK ONA 3A0AYU O BbIHYXKOAEHHbIX
FAPMOHMNYECKUX KONEBAHUAX NbE3O3NIEKTPMKOB

Copmyasuposana 8apuayuorras 3a0aua 0 HAXOHCOeHUU aMNAUMYyOsbl 8eKmMopa CKoOpPoc-
mell Ynpyeuxr cmeweHul U aieKmpuieckozo NOMeHYUALL Nbe30aNeKMmPUKa ¢ MeHO8eH -
HOU MAMAMDBIO, KOMOPHLY OCYWeCMeriem YCmarHosUBULUECS BbIHYNICOeHHble KOreOaHUS
N0 BAUAHUEM 2APMOHULECKUX HAZPY30K 3a0aHHOU KPY2080U uacmomyl. Ycmarnosrensl
YCA08USL KOPPEKMHOCMU IMO20 KAacca 3a0at U HAtiDeHbl anPUopHble 0YeHKU cxodumoc-
mu annpoKcuMayull mMemoda KOHEUHBLLX 3JneMeHMos8 K ux peuwenusm. Ilocmpoensl
AnocmepuUoPHble OYEHWUKU NOZpeuHocmel annpoxcumayuli memooda KOHeuHblLX aue-
MeHMOo8, nozsoarfrouue Hatimu pacnpedeserHue IHePeeMUUECKUX HOPM MOZpeurHocmel
nymem pewenHus A0KALLHBLX 3a0ay% O HesA3Ke aAnNPOKCUMAYUU HA KAHCOOM KOHEUHOM
anemernme MPUAHLYAAYUU. AN2OPUMM B8bIUUCACHUA OYEHWUKO8 MAK020 copma Oemanb-
HO onucan 0as 08ymepHblxr 3a0ay KAK OAS MPEYZOALHBLL, MAK U UeMbLPeXY2OAbHbLYL
KOHEeUHBLY dnemermos U donyckaem pacuiuperue Ha mpexmepHsvill cayual. dPPexmus-
HOCMb U HA0EHCHOCMD OYEHUWUKA KYCOUHO-OUAUHEUHDBLL ANNPOKCUMAYUL Mmemoda KO-
HEUHBLL INeMEHMO8 OeMOHCMPUPYEMCS YUCAOBBLMU PeUeHUAMU MO0 bHOU 3a0ayu.

A POSTERIORI ERROR ESTIMATORS OF FINITE ELEMENT APPROXIMATIONS
FOR FORCED HARMONIC VIBRATIONS PROBLEM OF PIEZOELECTRICS

A variation problem on elastic deformation speed vector amplitude and electric potential
of piezoelectric with instantaneous memory, which performs steady-state forced vibra-
tion under the influence of harmonic loads with given circular frequency is formulated.
The correctness conditions to this kind of problems is determined and a priory estima-
tions of finite element method approximation convergence to their solutions are found.
In addition to such characteristics, a posteriori error estimators of finite element me-
thod approximation are built, which allows to calculate the error energy norms distribu-
tion by solving the local problems about residuals on each finite element of triangula-
tion. Such sort estimators calculation algorithm in details is described for two-dimensi-
onal problems for triangle and for quadrilaterals finite elements and it can be extended
on three-dimensional case. The efficiency and reliability of estimator of piecewise-bili-
near finite element method approximation is illustrated by numeric results of the solved
model problem.
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