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2. Geometric method of identifying trajectory kinematic properties of a point in compound motion

Pedepar:

1. B pucepTanii po3risiHyTO HOBUM MiAXif 10 3HAXOAKEHHS KIHEMAaTUYHUX IIaPAMETPIB CKJIAJHOTO PYXY TOYKMU.
TpaguuiiiHO AJ1s IbOTO BUKOPUCTOBYETHCS [Bi CUCTEMU KOOPIMHAT: pyXoMa i Hepyxoma. Pyxoma 1o BiZHOIIEHHIO
IO HEPYXOMOI CUCTE€MU 3[IiICHIOE IIEPEHOCHUH PYX, a TOYKA, 0 PYXAEThCS Y PYXOMill CUCTEMI, 3IiMICHIOE 10
BiJHOLIEHHIO 10 Hei BiTHOCHMM pyx. CyMa [IBOX PyXiB JlJa€ abCOJIIOTHUI PYX MO BiHOLIEHHIO O HEPYXOMOi CUCTEMHU
KoopauHaT. [lepeHOCHUI i BIGTHOCHUI PyXu 3aJal0ThCH, SIK IIPABUIIO, 3aJIeXKHOCTSIMU Y QYHKIiSX yacy. B po6oTi B
POJIi PyXOMOi CUCTEMHU KOOPAUHAT PO3IJISIHYTO CYNPOBigHUI TpUrpaHHUK PpeHe HarlpssMHOi KprBoi. HezanesxxHum
IIapaMeTpoM Y LIbOMY BUIAZIKY € JOBXWHA IyT'Y HAlPSIMHOI KpUBOi. [lepeHOCHUI PyX TPUTPaHHMKA CTae
BU3HAYEHUM, OCKUJIbKY MOTO IIOJIOKEHHS Ha KPUBI 3aJI€KUTDH Bif] IOTOYHOIO 3HAYE€HHS NyrOBOi KOOPAMHATH,

KPUBYMHM i CKPYTY HallpSIMHOI KPUBOI, SKa € IIEPEHOCHOIO TPAEKTOPI€I0 PyXy TPUTPpaHHUKa. Takui nigxiz nae



MO>KJIUMBICTB 3acTocyBaTu popmyu Opene. s 1bOro CKIAIAETHCS BEKTOPHE PiBHSIHHS aOCOJIIOTHOTO PyXy TOYKH,
sIKe TIOCJIiTOBHO IU(epeHLIiI0eThCS i3 3aCTOCYBaHHIM Gopmys OpeHe 11 OTPUMaHHS abCOJIIOTHUX MIBUIKOCTI i
IIPUCKOPEHHS. PO3TIIIHYTO OKPEMUI BUIALIOK, KOJIM TOYKA 37iMICHIOE BiITHOCHUI PyX B CTUYHIN IVIOLIMHI
TPUTPaHHMKA. B pe3ysbTaTi OTPUMYy€EMO BUPa3U MIBUIKOCTI i MPUCKOPEHHS! B POEKIIiSIX HA OPTU TPUTPaHHUKA. Jlo
CKJIaly IMX BUPA3iB BXOJATh PIBHAHHS BilHOCHOT'O PYXYy TOYKU B CTUMYHIN IUIOWMHI Ta iX MOXigHI, IBUIKICTb PYXY
TPUTPaHHMKA I10 HAIIPSIMHIN KPUBiii, KpUBUHA Ta CKPYT KPUBOI i iX MOXifHi. PO3ryigHYTO NIPUKIIaaN 3aCTOCYBaHHS
OTPUMAaHUX Pe3yJbTATIiB B NIPSIMill i 06epHEHIl 3aja4ax CKIQQHOro Pyxy TOUKU. [IpsiMa 3aaya 3Haiilia CBoe
3aCTOCYBaHHS [IpY KiHEMAaTUYHOMY aHaJli3i TOYOK BeI€HOi JIaHKM IJIOCKMX MEXaHi3MiB, 0OepHeHa — IIpu
3HAXO/>KEHHI PO3roHy YaCTUH MiHepaJIbHUX [OOpYB B3IOBXK Pi3HUX JIONATOK BiLlEHTPOBUX PO3CilOBaIbHUX
OpraHis.

2. The thesis considers a new approach to identifying kinematic properties of a point’s compound motion. As a
rule, two coordinate systems — moving and fixed - are applied. The moving coordinate system conducts relative
motion with regard to the fixed system, and the point, which moves in the moving system, conducts relative
motion with regard to it. The sum of two motions produces absolute motion with regard to the fixed coordinate
system. Transportation and relative motions are usually given as dependencies in time functions. The work views
Frenet-Serret frame of the directing curve as a moving coordinate system. The arc length of the directing curve is
an independent parameter in this case. Transportation motion of a trihedron is now defined, as its position on the
curve depends on the current value of an arc coordinate, curvature and torsion of the directing curve, which is the
transportation trajectory of the trihedral motion. Such approach enables the usage of Frenet formulas. In turn, it
requires working out a vector equation of absolute motion of a point, which is then gradually differentiated
applying Frenet formulas to receive absolute velocity and acceleration. A special case highlighted in this work is
when the point conducts relative motion in the trihedron osculating plane. As a result, velocity and acceleration
expressions in projections to cover the unit axes of the trihedron trajectory (Frenet formulas) are acquired. These
expressions include such equations as relative motion of a point in osculating plane and their derivatives, velocity
of the trihedron motion along the directing curve, curvature and torsion of the curve and their derivatives. The
work also considers certain examples of applying the results in direct and inverse problems of compound motion
of a point.They are applied, respectively, in direct problems in kinematic analysis of the points of the driven unit in
planar mechanisms, and in inverse problems in identifying acceleration of chemical fertilizing particles along
different blades of dispersing units in track.
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