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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyopHK: 30.15.41

Tema gucepranii:
1. ®asoBi TpaeKTOpii B IPSIMUX Ta 3BOPOTHUX 3aja4axX AUHAMIKY HEJIiHINHUX NPYKHUX CUCTEM

2. Phase trajectories in direct and inverse problems of non-linear elastic system dynamics

Pedepar:

1. lnnamiyHi MoAieJli 3MyIIE€HUX i BIbHUX KOJIMBaHb €JIeMEHTIB KOHCTPYKLiH, ClIOpyH, i MexaHidmiB. PozpobuTtu
METOJIY PO3B'SI3aHHS MPSIMUX Ta 3BOPOTHUX 33724 JMHAMIKU Ha OCHOBi HOBOTO MiXOAY 3 3aCTOCYBaHHSIM (PA30BUX
TPaeKTOPiil Ta iX BiioOpa’keHb Ha MJIOMMHAX "TIPUCKOPEHHS - NEepeMillleHHS" i "IPUCKOPEHHS - MIBUIKICTD".
AHaniTu4Hi MeToau Teopii HeMiHIMHNUX KOJIMBaHb, METOIY YMCEJIBHOTO, TIOPUAHOTO Ta (Gi3UYHOTO eKCIIePUMEHTIB.
BrkoHaHu# aHasi3 BIUIMBY Pi3HUX TUILB HEJIIHIMHOCTEN NIPYKHUX i JUCUIIATUBHUX XapaKTEPUCTHK, a TAKOX
30BHIIIHBOTO 30ypPEHHS Ha CTPYKTYPY (a30BUX TPAEKTOPil Ha MJIOUIMHAX "TPUCKOPEHHS - NIEpPEMIleHHS" i
"[PUCKOPEeHHS - MBUKiCTh". CTBOpEHA METO0JIOriSI PO3B'sI3aHHS 3BOPOTHUX 33714, KA € OiJIbII YyTJIMBOI 10
HasIBHOCTI HEeJIiHIMHOCTe!, Ta T03BOJIsIE 6isiblll KOPEKTHO BCTAHOBJIOBATHU KJlac HEeJIIHINHUX Mofesiell TMHAMIYHUX
CHCTEM i MOXKe OyTU peasli3oBaHa He TiJIbKY /1J11 MOHOTapMOHIYHMUX, a 1 [1J1s1 IIOJIiIFapMOHIMHUX i XaOTUYHUX
MIPOLeCiB KOJIMBaHb. Pe3yibTaTy BUKOPUCTOBYBAIMCS NIPU €KCIIEPUMEHTATILHOMY BU3HAYEHH] JUHAMIYHUX

XapaKTePUCTUK aBTOLOPO>KHIX MOCTIB, B TOCJIII)KEHHSIX TUHAMIUHUX SIKOCTEY THEBMAaTUYHUX PECOP PENKOBUX



eKinaxis, Tpy BUKOHAHHI HAyKOBO-OCJiIHUX POOIT, B HaBYasbHOMY npoleci. Cpepoio BUKOPUCTAHHS €

[IPOTHO3YBAHHS AUHAMIYHOI [TOBEIiHKY eJIeMeHTIB OyZiBeJIbHUX KOHCTPYKLIN CIIOPYH, Ta MeXaHi3MiB.

2. Dynamic models of forced and free oscillations in structural elements, structures and mechanisms. The prime
objective of this study was to develop alternative methods for solving direct and inverse problems of dynamics by
using a novel approach that is based on the application of phase trajectories and their mappings on the planes
"acceleration - displacement" and "acceleration- velocity". While carrying out the research, the following methods
were used: the analytical methods of the non-linear oscillation theory and the methods of numerical, hybrid and
physical experiments. In the course of investigations, the effects of different kinds of non-linearities in the elastic
and dissipative characteristics as well as those of outer excitation to a framework of phase trajectories were
analyzed. A methodology suggested for solving inverse problems is characterized as highly sensitive to the
presence of non-linearity; it ensures the best accuracy in definition of a class of non-linear models of dynamic
systems, and it can be realized not only for monoharmonic but also for polyharmonic and chaotic processes. The
results obtained have already found their application in the experimental determination of dynamic characteristics
of road-transport bridges, in studying dynamic properties of pneumatic dampers in railroad carriages, and also in
scientific investigations and teaching. The sphere of application these results includes, as well, prediction of
dynamic behaviour structural elements in construction, edifices and machinery.
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