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Po3poOka MaTeMaTH4HOI MO/1eJIi TOPU30HTAJILHUX KOJUBAHb BATOHA 3 HE3AJI€KHUM
00epTaHHAM KOJIiC

Kupunwvuyk O. A., cmapwiuii éuknadau xag. «Bazonu ma éazonne zocnooapcmeo,
JIninpoecvkuii HauioHabHUIl yHigepcumem 3a1i3HUYHOZ0 MPAHCNOPHLY
im. akao. B. Jlazapana, m. /[ninpo, Ykpaina

Anoraunisi: [ToOygoBaHo MaTeMaTUYHy MOJEINIb TOPU3OHTATBHUX KOJIMBAaHb MacCaKUPCHKOTO
BaroHa IMpu pycl WOro mo mpsAMid AUIAHII KoJii. Y JaHid MOJEeNl BPaXxOBYETHCS, L0 Y
KOJIICHUX Tap € MOXKJIMBICTh HE3AJIEKHOTO 00EpTaHHA KOKHOTro Koseca. J[aHa matemaTu4yHa
Mojiens Oyrna CTBOpeHa B MHporpaMHOMYy Komiuiekci Matlab chinbHO 3 1HTEpaKTHUBHOIO
obononkoro Simulink. Ils Moxmens mnpuszHaueHa Jyisi BUPIMICHHS CHUCTEMH JIIHIMHUX
nudepeHIliaIbHUX PIBHIHB, 10 OMUCYIOTh PyX BaroHa, 1 BUBOJY Pe3yJIbTaTiB 3a JOTIOMOTOI0
creriagbHuX OJIOKIB y BUIJISAL rpadikiB. 3a JOMOMOTOI0 JaHOI MOJENl € MOKJIUBICTD
OL[IHUTH KOJIMBAaHHS BaroHa Ha MPAMIM JTUISHINI KOJIi MPH PI3HUX MIBUJKOCTIX PyXy Ta
PI3HHMX BHUJIAaX 3B'sI3KY MIXK MIBOCSMHU KOJIICHOT TIApH.

Knrouoei cnosa: mamemamuuna mooenv, 6a20H, KOMUBAHHS, KOTICHA napa

Pa3pa0dorka MaTeMaTH4eCKOM MO/Ie/IM TOPU30HTAJIBHBIX KOJICOAHUH BATrOHA €
He3aBHCHMbIM BpallleHHeM KoJ1ec

Kupunvuyk O. A., cmapuwiuii npenooasameinsv kagh. «Bazonvl u eazonnoe xo3aiicmaeoy,
JIHUnpo6cKuilt HAYUOHATbHBLIL YHUGEPCUM EN HCEIE3HOO0POHCHO20 MPAHCHOPpMA
um. akao. B. Jlazapana, /[Hunpo, Ykpauna

AnHoramusi: IloctpoeHa wmaTemaTudeckas MOJEIb TOPU3OHTAIBHBIX  KoJieOaHUI
MACCAXUPCKOTO BaroHa IMpW JBIKCHHUH €ro Ha MPsSMOM y4acTKe MyTd. B nmaHHOW Mojenu
VYHUTHIBACTCS, YTO Y KOJIECHBIX Tap HMMEETCS BO3MOXKHOCTh HE3aBHCHMOTO BpaICHUS
KaKI0To Koyieca. JlaHHass Maremartwueckass MOJENbh ObIa co37aHa B MPOTPaAaMMHOM
koMmIiekce Matlab coBmecTHO ¢ wuHTepakTHBHOM o00osoukoi Simulink. Dta Momensb
MpeAHa3HauCHa IS PENICHUS CHUCTEMbl JIMHCHHBIX JuQQdepeHIIMaIbHbIX ypaBHCHUH,
OMKCHIBAIOIINX JBW)KCHUE BaroHa, W BBHIBOJA PE3yJbTATOB MPHU TOMOIIH CIICIIHAIBHBIX
0yiokoB B Buje rpadukoB. [Ipy momomm JaHHOHW MOACIA MMEEM BO3MOYKHOCTH OIICHHTH
KoJicOaHWs BaroHa Ha TPSIMOM Y4YacTKE MYTH TMPU Pa3IUYHBIX CKOPOCTSX JBIKCHUS H
Pa3ITUYHBIX BUJAX CBSI3U MEKIY ITOTYOCSIMHU KOJIECHOM Iaphl.

Kntroueswvie cnosa: mamemamuueckas mooeib, 6a20H, KOJeOAHUs, KOJIeCHAs napa

Development of a mathematical model of horizontal oscillations of a car with
independent wheel rotation



O. Kyryl’chuk, senior lecturer of department «Car and Car Facilitiesy,
Dnipro National University of Railway Transport named after Acad. V. Lazaryan, Dnipro,
Ukraine

Abstract. A mathematical model of horizontal oscillations of a passenger car when it is
moving on a straight part of the track is built. This model takes into account that wheelsets
have the ability to independently rotate each wheel. This mathematical model was created in
the Matlab software package together with the Simulink interactive shell. This model is
designed to solve a system of linear differential equations that describe the movement of a
car and display the results, using special blocks, in the form of graphs. With the help of this
model, we are able to estimate the car's oscillations on the straight part of the track at various
speeds and different types of connection between the wheels.
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