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2. Problems of viscoelasticity for multiconnected isotropic plates

Pedepar:

1. Y po60Ti po3BUHYTO METOIUKY, sIKa 3aCHOBAHA Ha METOJi MaJIOro IlapamMeTpa, 3BeJeHHS 334a4 3TUHY
B'SI3KOIIPY>KHUX IIJIAT [0 MOCJIIOBHOCTI 337,24 KJIaCUYHOI TeOpii 3rMHY [JIXT, 10 BUPIMIYIOTHCS 3 BUKOPUCTAHHAM
KOMIIJIEKCHUX NOTeHLjaniB. Ha po3B'ss3aHHS 3a/1a4 3TMHY B'SI3KONPYKHUX IIJIMT 3 OTBOPaMHU i BKJIIOYEHHSIMU
MOIIMPEHNN YMCEIbHO-aHATITUYHNN METOZ, PO3B'S3aHH I1IJIOCKOI 3a/1a4i B'A3KOIPY>KHOCTI, 3aCHOBaHUI Ha
BHUKOPHCTaHHI KOH()OPMHUX BiloOpakeHb, po3kiianaHHi QyHKIiH B psagy JlopaHa i 3a nosninomamu Pabepa,
3aCTOCYBaHHI IUCKPETHOTO METO/Y HallMEHIINX KBaAPaTiB /1J11 BU3HAUEHHS KoeillieHTiB WieHiB psliB, BU3HAYEHHI
B'SI3KOIIPY>KHOTO CTaHY 32 KOMIJIEKCHUMM IOTEHLiajlaM HabJIvKeHb. JJaHO pO3B'sI3aHHS 3a7ja4i B'I3KOIPY>KHOCTI 1J14
CKiHY€HUX | HeCKiHYeHUX 06araTo3B'13HUX IUIUT 3i CKIHYEHNM YHCJIOM eJIIITUIHMX OTBOPIB 260 BKJIIOYEHB IIPU
IOBiIbHOMY iX pO3TalllyBaHHI Ta [IO€HAHHI, LUKIiYHOI 3a71a4i 17151 KiblieBoi a00 He-CKiHYeHHO] IIJINTH 3
€JIINTUYHUMU OTBOpPaMH ab0 BKIIOUEHHSIMUA. OTPUMAHO TOYHi PO3B'sI3KM 33a4 3TUHY IVIUTU 3 KDYTO-BUM OTBOPOM,
KPYroBOIi IVIUTH T1if, [iel0 piIBHOMIPHO PO3IOIIIEHUX 10 BEPXY 3YCUJIb, KPYTOBOI KiJIbLIEBOI IVIUTHU, IIJIATU 3

eJMTUIHIM OTBOPOM, 3 KPYT'OBUM IIPDY>KHNM BKJIIOYEHHIM. HpOBe,ILeHO YKMCebHi ,ILOCJIiIL)KeHHF{ 3 BCTAHOBJIEHHAIM



3aKOHO-MipHOCTEM BIIJINBY HA 3HAYEHHS OCHOBHUX xapakTepucTuk HIIC Jacy, reOMETPUYHUX XapAKTEPUCTHUK i
di3MKO-MexaHIYHUX BJIACTUBOCTE MIINT. 30KpeMa, BCTAaHOBJIEHO, 1IJ0 KPIiM BiIOMUX B KJIaCUYHIl Teopii 3ruHy
TOHKUX IIJIUT 3aKOHOMipHOCTeN BBy Ha HJIC BinmcTaHi MibXk OTBOpaMu i BKJIIOYEHHSIMY, iX KiJIbKOCTI Ta
reOMETPUYHUX XapAaKTEPUCTHUK, MAIOTh MiClle 3a-KOHOMIPHOCTi, 00YMOBJIEHI B'SI3KOIIPY>KHUMU BJIACTUBOCTSIMU
Matepiany. 3 nanHoM dacy HIC B'93KONPY>KHUX Tijl 3MIHIO-€TbCS, YACOM CYTTEBO i ToMy npu pocigxensi HIC
TaKUX TiJl HE MOXKHA OOMEXXUTHUCS PO3B'SI3aHHSIM 337a4i KJIAaCUYHOI Teopii 3ruHy IJIUT 3 HEXTYBAaHHSIM PEOJIOTIUHUX
BJIACTMBOCTE MaTepiais, a IOTPiOHO BUPillyBaTH 337adi B's1I3KONPY>KHOCTI. Ha 3minu 3HayeHs HIIC B yaci cyTTeBO
BIUIMBAIOTH BiJICTaHb MXK OTBOPAMM i BKJIIOYEHHSIMH, iX KiJIbKiCTb. 36JIMKEHHS OTBOPIB i BKIIOYEHb OIMH 3 OIHUM i
30ibLIeHHS iX KiNIbKOCTI ocustoe BIUB yacy Ha HIC mntu. PesysnbTaTu HaBeeHUX y OucepTauiiHiil po6oTi
IOCTiI)KeHb MAIOTh SIK TEOPE-TUYHUIA, TaK i IPaKTUYHUI iHTepec. 3alpOIIOHOBaHI METOUKU MOXYTh OyTH

BAKOPUCTaHI [IpY PO3B'A3aHHI PI3HOMaHITHUX 33724 iH)KEHEPHOI [IPAKTUKMU.

2. The method of reducing the problem of bending of viscoelastic plates to the task sequence of the classical
theory of bending of plates based on the method of small parameter that can be solved by using complex potentials
are developed in this work. On the solution of problems of bending of viscoelastic plates with holes and inclusions
the numerical-analytical method for solving the plane problem of viscoelasticity is distributed, based on the use
the methods of conformal mapping, expansions of functions in Laurent series and Faber polynomials, using
discrete least squares method for determining the coefficients of terms of the series, the definition of a
viscoelastic state by a complex potential approximation. The solutions for the problem of viscoelasticity for finite
and infinite multiconnected plates with a finite number of elliptical holes and inclusions with arbitrary location and
their combination, the cyclical problem for a ring or an infinite plate with elliptic holes or inclusions, are given. The
exact solutions for the problems of bending of plates with circular hole, a circular plate under uniformly
distributed efforts to upper base, a circular annular plate, with an elliptical hole with a circular elastic inclusion,
are obtained. The numerical investigations with established regularities of influence on the values of the main
characteristics of the deflected mode of the time, the geometrical characteristics and physical and mechanical
properties of the plates, are carried out. In particular, it was found that in addition to well-known in the classical
theory of bending of thin plates the regularities of influence upon deflected mode by the distance between the
holes and inclusions, their number and geometric characteristics, there are also regularities from the viscoelastic
properties of material. With time deflected mode of viscoelastic bodies substantially changes, so when studying
such bodies one shouldn't limit oneself to classic theory of bending of plates , while neglecting rheological
properties of materials; it is necessary to solve the problem of viscoelasticity. The changes deflected mode with
time are substantially affected by the distance between inclusions, their quantity. The distance between of holes
and inclusions, their quantity increasing leads to the influence of time upon deflected mode plate. The
investigations results presented in the thesis have both theoretical and prac-tical importance. The proposed
methods can be used for a wide variety of engineering problems solving.
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