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II. Etran BukoHnauus JiP
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yHiBepCUTET
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dopma BaacHoOCTI:
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Poamip opranisarii:
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V. BimomocrTi npo 3amoBHHKa [IiP
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yHiBEpCUTET
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEeHHSI TeOpii, METOJiB MAaTEMAaTUYHOT'O MOJIEJIIOBAHHSI i YUCEJIbHOTO aHali3y MpoleciB e OpMyBaHHS

TBEPAUX TiJl B CIPSIKEHUX Pi3UYHUX MOJISIX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

A creation of the theory and methods of mathematics modelling and numerical analysis of a solids deformation
process in coupled physical fields

Pedepat yKpaiHCBKOIO:

Mera pocnimpKeHHs - 106y10Ba Teopii cupsbkeHrX (Pi3MYHUX M10J1iB B KYCKOBO-OJHOPIHUX I1'€30KepaMidyHuX Tisax,
PO3p0OKa aHANIITUYHUX NIPOLENYP PillleHHS] 3BOPOTHUX (EKCTPEMAaJIbHUX) IPO06JIeM NPYKHOCTI Ta
€JIEKTPOIIPYKHOCTI. MeTOA, OCIIiIKEHHS CKIIaJaeThCs B 3aCTOCYBAHHI Ta PO3BUTKY CXEMU OGHOPINHUX PillleHDb B
Teopii MPYXHOCTI Ta eJIeKTPOIIPY>KHOCTI HACTYIIHOIO [100yI0BOIO MaTpULlb (PyHIAMEHTaIbHUX PillleHb [[UX PiBHSIHB.
[Npu pimeHHi rpaHUYHUX 33724 3aCTOCOBYETHCSI aniapaT Teopii PyHKLiN B IO€IHAHHI 3 TEXHIKOIO CUHIYJISIPHUX
iHTerpasibHUX PiBHSHB Ta CUCTEM. [Ipu poO3rysny 3BOPOTHUX (€KCTPEMAJIBHIUX) 3a4a4 3aCTOCOBYIOThCS [€sKi (PakTh
(PyHKIIOHATILHOTO aHasi3y, Teopii l-npobaemu momeHTiB, Teopema Kyna-Takkepa u T.i. B pe3ysbraTi npoBeieHux
IOCJIiIKEeHb OTPUMAaHI [TIOBHI CUCTEMU OJHOPIITHUX PillleHb JJIs IT'€30IIaCUBHOrO U IT'€30aKTUBHOTO APy MPY Pi3HUX
IPaHUYHUX YMOBAaxX Ha 10Or0 OCHOBAX; MaTpUlli (pyHIaMEHTaIbHUX PillleHb; pO3pPillaloyi CUCTEMH iHTErpaIbHUX
piBHSIHb FPAaHMYHUX 33124 IJ1s APy, SIKUi NI0C1abIeHN TYHEJIbHUMY HEOAHOPiIHOCTSIMY; [TOOYL,0BaHA TEOPis
TOBCTMX OOOJIOHOKKiHIIEBOI TOBKWHU Ta 3MiHHOi TOBIIMHU; PO3POOJIeHi aHATITUYHI Ta YUCEJIbHO aHATITUYHI
IIpoLielypH pillleHHs 3MilllaHUX 33a4 €JIEKTPOIPYKHOCTI ITPO 30YIPKEHHS I1'€30KepaMidHUX UMJIiHIPUYHUX Tijl
4yepes JOBiNbHA CUCTEMY IIOBEPXHEBUX €JIEKTPO/IB, IOCTABJIEH] Ta BUPILIEHH] 3BOPOTHI (EKCTPEMaslbHi) 33[1a4i po
ONnTHMAasbHe (B TOMY 44 iHIIOMY 3HaY€HHi) KepyBaHHS XapaKTE€PUCTUKAMU CIIPSKEHUX €JIEKTPOIPY>KHHUX IOJIiB B
I1'€30€JIeKTPUYHUX TijlaX; PO3IJISIHYTI IMUTAaHHS iCHYBaHHS ONTUMAJIbHUX K€PYBaHb B Pi3HUX (PYHKLIOHATBHUX
KJlacax; IPUBEJIeH] JaHi 6araTbOX YMCEeJIbHUX JOCIiIKEeHb, SKi XapaKTepPU3YIOTh JIOKaJIbHi BIACTUBOCTI CIIPSDKEHUX
(i3YHUX NOJIB B OKOJIi HEOJAHOPIIHOCTI TUMA TPIlIMH, OTBOPIB, PO3MOLiJ NOJIiB B OKOJI €JIeKTPOLiB, AaHi PO
IaJIbHE XBUJIbOBE I10J1€ U T.i. BinbUIiCTh pe3ybTaris, SIKi MiCTSTbCS B 3BiTi, € HOBUMU. BOHU MOXYTb OyTH
BUKOPMCTAaHI B ME€XaHilli DyMHYBaHHS, I[1'€30MIaCUBHUX i [1'€30aKTUBHUX TiJl, B Pi3HUX PO3[ijlax MEXaHIKN TBEPIOrO
IepOopMiBHOrO Tija, eJeKTpoguHaMiku u T.i. Pezysnbraty HIP MOXXyTb 6yTH TaKO>K BUKOPUCTAHI IIPY BUKJIAAHH]

BIZIITOBIAHMX OVCLMILIIH IJISICTYAEHTIB Ta aCliPaHTIB YHIBEPCUTETIB.

Pedepar aHI1iliChKOIO:

The purpose of a research is to build the theory of the conjugate physical fields in piece-homogeneous
piezoceramic solids, to develop the analytical procedures of solving the inverse (extreme) problems of elasticity
and electroelasticity theories. The research methods include construction and development the homogeneous
solutions scheme in the elasticity and electroelasticity theory with a consequent construction of fundamental
solutions matrixes. Boundary problems are solved with the help of the analytical functions theory methods in
combination with singular integral equations theory. Also some facts of a functional analysis theory, moments 1-
problem theory, the Kun-Tacker theorem etc, are used in solving the inverse (extreme) tasks. Complete systems of
homogeneous solutions for piezopassive and piezoactive layers are obtained under various boundary conditions;
fundamental solutions matrixes and main integral equations systems for layers, weakened by tunnel
heterogeneities, boundary tasks are conducted; thick envelopes of final length and changeable thickness theory is
constructed. The analytical and numerical schemes for solving the mixed electroelasticity problems of excitation
piezoceramic cylindrical solids with an arbitrary system of superficial electrodes are developed. Conjugate
electroelastic fields properties optimum controlling inverse and extreme problems are posed and solved; optimum
controlling existence problems in various functional classes are considered. Many numerical results, which



describes the local properties of conjugate physical fields in a neighborhood of heterogeneities, such as cracks and
flaws, distribution of the conjugate electroelastic fields near electrodes, distant wave fields properties etc, are
reduced in the report. A large amount of outcomes are rather new. They can be used in mechanics of fracture,
piezopassive and piezoactive solids theory, electrodynamics theory etc. Results of the research work can also be
used in teaching the appropriate disciplines for the students and post-graduated students of universities.
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