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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 64.180.01

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MAaMHOGYAyBaHHs imM. A. M. TTigropsoro

HaujonasnbHoi akagemii Hayk YKpaiHu
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dopma BaacHOCTI:
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.17.19

Tema guceprauii:
1. MaremMaTnyHe MOIETIOBAaHHS HEJIiHIMHUX (POPM KOJIMBAHb MASITHUKOBUX CUCTEM

2. Mathematical modeling of nonlinear oscillations of pendulum systems

Pedepar:

1. O6'eKTOM [OCIIKEHHS € HEJIiHIMHI (POpMU KOJIMBaHb B MOJEJISIX IPY>KUHHOTO MAsITHUKA i CUCTEMAX 3
MasSTHUKOBUM TraCUTEJIEM KOJIMBaHb. METOIO pOOOTU € MaTeMaTUYHE MOJEJII0BaHHS HeJliHITHUX KOJIMBaHb
MasTHUKOBHUX CHUCTEM i CUCTEM 3 MasITHUKOBMMMU IACUTEJISIMU KOJIMBaHb 3a JOIIOMOTOI0 YXCEJIbHO-aHAiTUYHOTO
METO[ly, 1110 6a3y€eTbCs Ha KOHLEIN1ii HesliHINHUX HOPMaJIbHUX (POPM KOJIMBaHb. Y POOOTI BUKOPUCTOBYETHCS METO],
HEJIiHITHMX HOpMaJIbHUX (POPM KOJIMBAHb 11711 MOZEJIIOBAaHHS JUHAMIKU MAsITHUKOBUX CUCTEM Ta MeToJ, Paymepa
D711 MOZIEJTIIOBaHHS BUMYLIEeHUX (POpM KOJIMBaHb; 1Jis aHasisy crifikocti HH® BukoprucToBy0THCS PiBHSIHHS MaTbe i
Xisna Ta YncesbHO-aHAJNITUYHWI MifXif, 0 BUIJIMBAE 3 KPUTEPid CTINKOCTI 3a JIanyHoBuM. OTpUMaHi pe3ysbTaTu
MOXYTb OyTM BUKOPUCTaHi [JIs1 YACEJIbHOTO MOJEJIIOBAHHS KOJIMBaHb MAIIVH, KOHCTPYKLI Ta CIIOPY/, 10 MAIOTh y
CBO€EMY CKJIali MAITHUKOBUH racMTeJb KOJIMBaHb. HOBM3HA OllepKaHUX PE3YJIbTaTiB MOJISITA€ B CTBOPEHHI HOBOTO

METOJa MOJIeJIIOBaHHS HeJIiHIMHMX HOpMasbHUX (OPM KOJIMBaHb MAsITHUKOBUX CHCTEM, IKUH 3a0e3Ieyye



IocimkeHHsT GOpM KOJIMBAHb SIK [IJ19 MaJIuX, TaK i 715 BeJIMKUX aMIUITy, BKJIIOYalOUU JOCIiIKEHHS CTiIIKOCTI
($OopM KOJMBaHb Ta y 3aCTOCOBAHHI YMCEJIbHO-aHATITUYHOTO METOLy MOZEJIIOBaHHS (POPM ITapaMeTpPUYHUX Ta
BHMYILIEHUX (POPM KoJIMBaHb. Pe3ysipTaT [ucepTallii I1aHyoThCs 40 BIPOBaXKIeHHs. ['any3i BUKOpUCTaHHS -

MalmKUHOOYOYBaHHS, OyiBHUIITBO.

2. The research subject is nonlinear vibration modes of pendulum systems and systems with pendulum absorbers.
The goal is mathematical modeling of nonlinear vibration modes of pendulum systems, including several systems
with pendulum absorbers with the numerical-analytical method. This method is based on the concept of nonlinear
normal modes. The research methods are a method of nonlinear normal modes, the Rauscher method for analyze
parametric and forced vibrations. It used methods that involve the Mathieu equation, Hill equation and Hill
determinants, and some numerical-analytical approach of the stability analysis. The results can be used for
numerical simulation of vibrations of machines, structures and facilities, having in its composition pendulum
dampers. Scientific novelty lies in a new method of modeling the nonlinear normal modes of vibration of pendulum
systems, providing research waveforms for both small and large amplitudes, including the study of stability and
vibration modes in the application of numerical and analytical modeling method of parametric modess and forms
of forced oscillation. The research results are planned to be introduced. Application branches are mechanical
engineering and building industry.
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VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
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