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2. Mathematical modeling of nonlinear dissipative systems resonance dynamics

Pedepar:

1. O6'exTOM JOCTiA)KEHHS € pe30HaHCHA JUHaMiKa HesliHIHUX JUCUNIAaTUBHUX KOJIMBAJIbHUX CUCTEM. MeTo1o
PODOTH € yIOCKOHAJIEHHSI MaTEMaTUYHOTO MOJeJIIOBaHHS PE30HAHCHOI IMHAaMIKY HEeTiHIMHUX TUCUTIATUBHUX
CHCTEM 32 PaXyHOK y3arajbHeHHs YUCeJIbHO-aHaiTUYHOTO METOLY, SIKUi 6a3yeTbCsl Ha OTPUMAaHHI CIIPOIeHUX
MaTeMaTU4YHUX Mojiesiell y (pOpMi PeyKOBaHUX CUCTEM. MeTOIu [NOCiI)KEHHS - y3araJbHEeHUN METO],
PENyKOBaHUX CUCTEM, METOJ, 6araTbOX MacIITabiB, YNCEbHI METOIU, MAaTEMAaTUYHUI anlapaT HeJliHIMHUX
HOpMasbHUX GopM. PO3p06IeHHSI HOBOTO KJlaCcy MaTeMaTUYHUX MOJesiell JUCHTIAaTUBHUX CUCTEM, y3araJlbHEeHHs
METOJly MOZIeJII0BaHHS pPe30HaHCHOI JuHaMiky i koHuenuii Kaynepepa-Posen6epra Ta BiIKpUTTS HOBOI HeJiHiHOI
(popMU KOJIMBAaHb MAIOTh HAYKOBO-TEOPETUYHY L[iHHICTb [J151 33[1a4i MOZ,EJIIOBAaHHS PE30HAHCHOI JMHAMIKU
HEJIIHIMHUX JUCUNIAaTUBHUX CUCTEM. [IpakTuyHe 3HAaYEHHS OJlep>KaHUX PE3YyJIbTaTiB MOJISArae B TOMY, 110 BOHU

MOXXyTb OYTU BUKOPUCTAHI JJIs1 YMCEIbHO-aHAJIITUMHOTO MOJIEJIIOBAaHHS PE30HAHCHOI AMHAMIKY KOHCTPYKLIH,



MAalllMH Ta IpUJIafiB, O MAIOTh KOJIMBAJbHI eleMeHTU. HOBU3HA Ofep>KaHUX Pe3yJIbTaTiB [10JISIra€ B CTBOPEHHI,
IOCJIiIKeHHI Ta TEOPETUYHOMY OOI'PYHTYBaHHI HOBOTO KJIACy CIIPOIIEHUX MaTeMaTUYHUX Mojieslell HesliHiHuX
IVCUIIATUBHYX CUCTEM B OKOJIi PE30HAHCY, B y3araJbHEHHI Ha JUCUIIATMBHI aBTOHOMHI i HEABTOHOMHI CUCTEMU
YK CEeJIbHO-aHAITUYHOTO METOlY MOZEJIIOBAHHS PE30HAHCHOI JMHAMIKM Ha OCHOBI 3aIIPOIIOHOBAHOTrO KJ1acy
MaTeMaTUYHUX MOJIeJiel, B y3araJbHeHHi [JI AUCUIIaTHBHUX CUCTEM KOHLEILii HeTiHiNHUX HOpMaibHUX popm
kosvBaHb Kaynepepa-Po3enbepra, B OTpMMaHHi HOBUX pe3yJIbTaTiB 1100 Pe30HAHCHOI I10BEIiHKY HeJliHIMHUX
IVICUTIATUBHUX CUCTEM Ta Y BiIKPUTTI HOBOI HEJIiHIMHOI GpOpMU KOJIMBaHb. Pe3ybTaT pO60TU BIIPOBAIKEH] B

HaBYaJIbHUI Npouec Kadenpy KOMIT'IOTEPHOTO MOJEIIOBaHHS npouecis Ta cuctem HTY "XTIII".

2. The object of the research is resonance dynamics of the nonlinear dissipative vibrating systems. The aim of the
work is the improvement of nonlinear dissipative systems resonance dynamics mathematical modeling by
generalizing of a numerical-analytical method, which is based on the derivation of the simplified mathematical
models in the form of reduced systems. Research methods are the generalized reduced systems method, the
multiple time scales method, numerical methods, mathematical apparatus of nonlinear normal modes. Developing
of the new class of dissipative systems simplified mathematical models, generalization of the resonance dynamics
modeling method and the concept by Kauderer and Rosenberg, and the discovery of the new nonlinear normal
mode have a scientific and theoretical value for the nonlinear dissipative systems resonance dynamics modeling
problem. Practical significance of the obtained results consists in fact that they can be used for numerical-
analytical modeling of resonance dynamics of constructions, machines and devices, which have vibrating elements.
The obtained results novelty consists in development, investigation and theoretical justification of the new class of
nonlinear dissipative systems simplified mathematical models in the resonance vicinity, in generalization of the
numerical-analytical method of resonance dynamics modeling on the base of the proposed class of mathematical
models for dissipative autonomous and non-autonomous systems, in generalization of the nonlinear normal
vibration modes concept by Kauderer and Rosenberg for dissipative systems, in obtaining of new results
concerning nonlinear dissipative systems resonance behavior, and in discovery of new nonlinear normal vibration
mode. The research results are introduced in educational process at the department of systems and processes
computer modeling, NTU "KhPI".
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