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Pedepar:

1. O6’eKTOM OCTIIPKEHHS € IPoLieC NOOYA0BY TPAEKTOPIi BAHTAXKY XUTHOI IPY>KUHU 3 PyXOMOIO TOUKOIO MifIBiCy 3
METOIO BUSBJIEHHS Ta aHali3y ii pe3oHaHCy. MeToo JOoCIipKeHHs € PO3po6Ka METOAY reOMeTPUYHOTO
MOJIEJIIOBAaHHS PE30HAHCY XUTHOI IPYKMHU HAa OCHOBI OOYIOBYU TPAEKTOPIii pyxy ii BaHTa)Xy 3 BpaxyBaHHSIM
[IOYAaTKOBUX YMOB BUHUKHEHHS KOJIMBaHb. BUKOPUCTOBYBAIMCh METOAY MAaTEMATUYHOIO MOJEIIIOBAHHH,
aHaJIITUYHOI Ta 00YUCIIIOBAIbHOI TeOMEeTPii, FeOMETPUYHOIO MOIEJIIOBAHHS Ta IIPOEKTYBaHHS, NY(epeHLiaTbHIX
piBHsIHB. PO3p00JieHO CI10Ci6 064K CIeHHS 3HaueHb [TapaMeTpiB Ta 10YaTKOBUX YMOB, 32 SIKUX TPAEKTOPisl PyxXy

BAHTaXXy XUTHOI IPY>KUHU (Y TOMY YMCJIi i 3 PyXOMOIO TOYKOIO MiJBiCy) MaTUM€ BUTJISLH, [TepiogudHoi. CKIageHo



TabJIALI0 TEOMETPUYHUX (POPM MEPiOAMYHUX TPAEKTOPIN PyXy BAHTAXY XUTHOI IIPYKKUH, SKi BiZITIOBiIal0OTh OOPaHUM
3HAYEHHSIM XOPCTKOCTI Ta Macu. [To6ynoBaHo ¢a3oBi TpaekTopii GyHKIH y3arajbHEeHUX KOOPIUHAT XUTHO]
MHOXUHY TPA€KTOPIiil PyXy BaHT@XY XUTHOI IIPY>KUHH, sIKA BiJ[IOBiIaTUME 33JaHUM BiJHOLIEHHSM BEPTUKAJIbHUX i
TOPU30HTAJIbHUX YaCTOT KOJIMBAHb BAHTAXy. YJOCKOHAJIEHO CIOCIO BUSHAYEHHSI YMCEJL, SIKi XapaKTepPU3yIOTh
ofiep>kaHi reoMeTpUYHi PopMU NepioguIHUX TPAEKTOPIN PyXY, i sIKi BilIIOBiZAIOTh JAHOMY BiIHOIIEHHIO
TOPU30OHTAJIbHUX i BEPTUKAIbHUX N€PiOJIiB KOJIMBaHb BaHTaXy. OTPUMaB NIOAAJIBUIOrO PO3BUTKY PO3BS130K KJIacy
337124, [TOB'$I3aHMUX 3 TIPOLIECOM PYXY XUTHOI IPY>KWHU 3 BPaxXyBaHHSM IepeTiKaHHS TOPU3OHTAIbHUX KOJIMBaHb Y
BEpTHKAJIbHI i HaBnaku. HaBeneHo po3B’s3aHHs 3324 32 TEMATUKOIO aBapiiHO-PSITYBAJIbHUX CIyX0. Pe3yibTaTu
IOCTiIKeHHs Oy/u NepefaHi 1151 BAKOPMCTaHHS Ha Psif, MigIIPUEMCTB Ta B OCBIiTHil npouec HanjjonanbHoro

YHiBEpCUTETY LMBINILHOTO 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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