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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Application of developed techniques of computing experiment in research of interaction of rolling stock and track
of spatial configuration

Pedepar yKpaiHCBKOIO:

O6'eKTOM JOCIIiJKEHb € BUCOKOWBUIKICHNI HazeMHU TpaHcnopT (BIIHT). Meta po6oTu - po3po6ka iMiTaliiiHo1
crcreMu npoctoposoro pyxy BIIHT Ha NpgAMOIIiHIMHYX i KpUBOJIIHIMHUX AISHKAX LUISAXY OJI1S YUCEJIbHOTO
IOCJIIPKEHHS MOTO NUHAMIKY i IUHAMIYHOTO HaBaHTAXXEHHS. B poueci Jociigkenb IPOBOIUINCh TEOPETUYHI
pPO6OTH 3 BUKOPUCTAHHSIM CY4aCHUX MAaT€MaTUYHUX MiIXOLIB 1J151 MOOYL0BA CUMETPUYHUAX MAaTEMATUYHUX
MoJeJsiell, OpieHTOBaHUX Ha HaNOiJIbIly IPMCTOCOBAHICTb [0 3acTocyBaHHs Ha EOM. Ha rpyHTi HeTpaguLiiiHuX 1J1st
IVHaMiKU PyxXy eKillaXiB AUHAMIYHUX CXeM N0OYJ0BaHO MAaTPUYHI MAaTEMATU4HI MOZEJIi IPOCTOPOBOrO PyXY
CHCTEMU aCUMETPUYHUX TBEPIUX TiJ, IO CKIANAIOThCS i3 cuctemu nudepeHIiHNX piBHIHb pyxy Einepa-
Jlarpanxa B KBa3ilIBUAKOCTSIX Ta KIHEMaTUYHUX PiBHSIHb B 3MiHHUX Pogpira-I'amisibTOHa, SIKa Ma€ CUMETPIIO Ta
Iobpe IpUCTOCOBaHa [10 LIBUAKOTO HAPOIlyBaHHS, TpaHcpopmalii Ta anroputmisauii. B iux Mopessix BpaxoBaHo
NIPY>KHI 3B'13KU MiX pizHUMU estemeHTamu BIITHT, a TakoxX aepoauHamivHi cuiuy, Mo Oil0Th HA KOKHUM 3 LIUX
eneMmeHTiB. [To6ynoBaHa imitauiiiHa cuctema npocropoBoro pyxy BIIHT moske 6yTu BUKOpuCTaHa [ijist
IWHAMIYHOTI'O MPOEKTYBAaHHS HOBUX IIPVMMIPHMKIB BUCOKOIIBUIKICHOI 3aJ1i3HUYHOI TEXHIKU Ta JOCIiIKEHb

iCHyIOUMX.

Pedepar aHIJIiHCBKOIO:

The object of the research is a high-speed ground transport (HSGT). The purpose of this work is working out of the
simulation system of the spatial motion of a HSGT on the straight and curvilinear sections of a railway. The
simulation system is used for the computational investigation of a HSGT's dynamics and dynamic loading. A
theoretical work with using of a modern mathematical approaches for the creation of symmetrical mathematical
models which oriented for maximum computers - based suitability were conducted. The matrix mathematical
model of the spatial motion of an asymmetrical rigid bodies system which consists of a system of Euler -
LaGrange's differential equations of motion for quasi-speeds and kinematics equations with Rodrig - Hamilton's
parameters is built on the ground of dynamic schema which is untraditional for vehicle motion dynamics. The
model is symmetrical and adapted for modernization, transformation and algorithmization. Elastic links between
different parts of HSGT and aerodynamic forces which applied on each element are taken into account. The
software for numerical researches of the HSGT vehicle dynamics and dynamic loading on the straight and
curvilinear sections of a railway is elaborated on the ground of the symmetrical mathematical models. The
simulation system of spatial motion can be used for the dynamic design of new models of high speed railway
machinery and study of existing one.
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