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Pedepar:

1. O6’exTOM IOCTIAKEHHS € NpoLeC MOOYI0BY TPAEKTOPIi BAHTAKY XUTHOI IPYKMHHU 3 PYXOMOIO TOYKOIO HiABiCy 3
METOIO BUSBJIEHHS Ta aHai3y ii pe3oHaHCy. MeToo JOCTiIKeHHS € PO3POOKa METOAY reOMeTPUIHOTO
MOJIeJIIOBaHHS PE30HAHCY XUTHOI IPYKMHY Ha OCHOBI IOOYZ0BU TPAEKTOPIii pyxy ii BaHTaxXy 3 BpaXyBaHHIM
[IOYAaTKOBUX YMOB BUHUKHEHHS KOJIMBaHb. BUKOPUCTOBYBAJIMCh METOAU MaTEMAaTUYHOIO MOZEJII0OBAHHH,
AQHAJIITUYHOI Ta 00YMCIIIOBAIbHOI T€OMETPIii, FEOMETPUYHOIO MOJEJIOBAHHS Ta IPOEKTYBaHHS, TU(PEePEHLiaTbHIX
piBHsIHB. PO3p06JieHO c110¢i6 064KCcIeHHs 3HaueHb [TapaMeTpiB Ta I0YaTKOBUX YMOB, 32 SIKMX TPAEKTOPIs PyXy
BAHTaXXy XUTHOI IPY>KUHU (Y TOMY YMCJIi i 3 pyXOMOIO TOYKOIO MiJBiCy) MaTUMe BUTJISLH, [lepiogudHoi. CKIafeHo
TabJIALI0 TEOMETPUYHUX (POPM MEPiOAMYHUX TPAEKTOPIN PyXy BaHTAKY XUTHOI IIPYKMH, SKi BiZITIOBi1al0Th OGpaHUM

3HAYEHHSIM )KOPCTKOCTI Ta macu. [To6ynoBaHo ¢ga3osi TpaekTopii PyHKIii y3arajbHEHUX KOOPAUHAT XUTHOI



MHOXUHY TPA€KTOPI PyXy BaHTaKy XUTHOI IIPYKMHY, KA BiANOBiZaTUME 33JaHUM BiIJHOLIEHHSAM BEPTUKAJIBHUX i
TOPU30HTAJIbHUX YaCTOT KOJIMBAHb BAHTAXy. YJOCKOHAJIEHO CIOCIO BUBHAYEHHSI YMCETL, SIKi XapaKTePU3YIOTh
oflep>kaHi reoMeTpUYHiI POpMU NEPiOJUIHUX TPAEKTOPIN PyXY, i sIKi BiIIIOBiAAIOTh JAHOMY BiHOILIEHHIO
TOPU30HTAJIbHUX i BEPTUKAIbHUX NEPIOJIiB KOJMBAaHb BaHTAXy. OTPUMAaB OAAIBLUIOrO PO3BUTKY PO3BS130K KJIACY
33724, NOB'$I3aHUX 3 IIPOLECOM PYXY XUTHOI IIPY>KMHU 3 BPaxyBaHHSM IepeTiKaHHS FTOPU30HTAIbHUX KOJUBAHD Y
BEPTUKaJIbHI i HaBMaku. HaBeieHO po3B’13aHH 3a/1a4 32 TEMATUKOIO aBapiiHO-PATYBaJIbHUX CJIyK0. Pe3yibraTu
IOCTiIKeHHs Oy/u NepefaHi 1151 BAKOPMCTaHHS Ha Psif, MigIIPUEMCTB Ta B OCBIiTHil npouec HanjonanbsHoro

YHiBEpCUTETY LUMBINILHOTO 3aXUCTy YKpaiHu.

2. The object of the research is the process of constructing the trajectory of the load of a swinging spring with a
movable suspension point in order to identify and analyze its resonance. The aim of the study is to develop a
method for geometric modeling of the resonance of a swinging spring based on the construction of the trajectory
of its load taking into account the initial conditions for the occurrence of oscillations. Methods of mathematical
modeling, analytical and computational geometry, geometric modeling and design, differential equations were
used. A method has been developed for calculating the values of parameters and initial conditions under which the
trajectory of movement of the swinging spring load (including those with a movable suspension point) will have the
form of a periodic one. A table of geometric shapes of periodic trajectories of movement of the load of swinging
springs, corresponding to the selected values of stiffness and mass, has been compiled. Phase trajectories of
functions of generalized coordinates of a swinging spring and its varieties are constructed and estimates of the
range of changes in their values and velocities of the load are provided. A set of trajectories of movement of the
swinging spring load have been determined, which will correspond to a given ratio of vertical and horizontal
frequencies of the load oscillations. The method for determining the numbers that characterize the obtained
geometric forms of periodic trajectories of movement and corresponding to a given ratio of horizontal and vertical
periods of cargo oscillations has been improved. The solution of a class of problems related to the process of
movement of a swinging spring, taking into account the flow of horizontal vibrations into vertical ones and vice
versa, was further developed. The solutions of problems on the subject of emergency rescue services are given.
The research results were transferred for use at a number of enterprises and in the educational process of the
National University of Civil Defence of Ukraine.
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