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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHyHHUX PyOpHK: 20.55.03, 20.63

Tema gucepranii:
1. Mopzeni, METOZIM Ta IPOrPaMHi KOMIIOHEHTH GOPTOBOI KOMITIOTEPHOI CUCTEMU [M3€JIb-110i37a

2. Models, methods and software components of the diesel-train onboard computer system

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA BUPIIEHHIO HAYKOBO-TIPAKTUYHOI 3a/aui, sIKa M0J1sirae B pO3pOOJIeHHI Ta
IOCJiI)KeHHI Mofiesiell, METOIiB Ta TPOrPaMHUX KOMIIOHEHTIB 60PTOBOI KOMITIOTEPHOI CUCTEMU KEPYBaHHS
IV3€Jb-TI0i3/1a 3 METOI0 YTOUYHEHHSI METO/IA TSTOBUX PO3PaxyHKiB. B nucepranii 3anponoHoBaHO METO[, i
IIPOrpaMHUI KOMIIOHEHT, SIKUI BUKOHYE ifeHTH]iKaLilo NapaMeTpiB MOZEJ JU3€eb-T10i31a Ta BDAXOBY€E 3MiHY
NapaMeTpiB eJIEKTPOIPUBOJA Iifl Yac Pyxy AU3eJb-T10i37a, a TAKOXK 3[IiICHIOE MiCTPOIOBAHHS NTapaMeTPiB MOZEJi
€JIEKTPOIIPMBO/A B peaJlbHOMY 4aci, 110 J,03B0OJIsIE TOYHIille pO3PaxXx0OByBaTH KEPYIOYi BILJIMBY [J151 KEPYBAaHHS

06'eKTOM. PO3p06JIeHO METO], i IPOrpamMHUI KOMIIOHEHT, SKUI peasi3dye pO3paxyHOK BEJIMYMHU CTPYMY CTAaTOPA



KO>KHOT'O TSTOBOTO aCUHXPOHHOTO JBUTYHA He 10 CEPESHbOMY, a 110 JIiI0YOMY 3HAaYE€HHIO MOro MepIoi rapMOHiKY,
1[0 [103BOJINJIO YTOYHUTH 3aKOH KepyBaHHSI eJleKTporepenadeto. Po3pobaeHo MaTeMaTUIHy MOJIeJIb, SIKa TO3BOJISIE
IIPOBOJIATH JOCJIiIPKEHHS IIPOLIECIB B eJIeKTpoIiepeadyi, IKi BAHUKAIOTh [IpY OOKCyBaHHi. 3allpOIIOHOBAHO METO[, Ta
IIPOrpaMHUI KOMIIOHEHT BUSBJIEHHSI O0OKCYBaHHS KOJIICHUX Map JU3€Jb-110i3/1a 3 BAKOPUCTAHHSIM HEYiTKOI JIOTiKY,
3aCTOCYBaHHSI SIKOTO JJO3BOJIMJIO BUSIBJISITU CUHXPOHHE Ta iHIWBinyajbHe OOKCYBaHHS, CKOPOTUTH YacC BUSIBIEHHS
OOKCyBaHHS Ta MiJBUILIUTU TATOBi BJIACTUBOCTI IM3esb-110i31a. PO3p06JIeHO TPOrpaMHUil KOMIIOHEHT, SIKUM
peasiizye aropuTM poboTU PeKypPEHTHOI HEMPOHHOI MEPEXKi, sIKa NIOPsif, 3 BUSIBJIEHHSM BiJIXUJIEHHS [IapaMeTpiB Bif,
ONTUMAaJIbHUX 3HAYEHb HAa KOXKHIM MO3MLii KOHTPOJIEpPA MAIIMHICTA 3a0€e3I1euye OII€PATUBHUI KOHTPOJIb
IIepeBUILeHHS I'PAaHUYHYX 3HAa4eHb [1apaMeTpiB 00'eKTa Ta BU3HAYAE IIPOLIECH, 1110 TIOB'SI3aHi 3 By3/laMU 00'€KTa, SKi
[IPaLIOIOTh Y [IO3AMTATHOMY PEKUMI, O MiIBUIINJIO SIKICTb KOHTPOJIIO TA LiarHOCTUKU CTaHY AU3€Jb-TI0I3]1a.
[IpoBeneHI eKCIIEPUMEHTAJIbHI LOCIIIKEHHS BL,OCKOHAJIEHOI KOMII'IOTEPHOI CUCTEMU KEPYBAHHS IM3€/1b-T10i37a
JEJI-02 sk Ha piBHI MaTeMaTUYHOTO MOJIEJIIOBaHHSI, TaK i HA peajbHOMY O06'€KTi, IiATBEpAUIAN JOCTOBIPHICTh

3aIPOIIOHOBAHUX PillleHb 10 YTOYHEHHIO METO/1a TATOBUX PO3PaXyHKIB.

2. The dissertation solves the scientific and practical problem of development and researching models, methods
and software components of the diesel-train onboard computer control system to clarify the traction calculations
method. The dissertation proposes a method and a software component that identifies the parameters of the
diesel-train model and takes into account changes in the parameters of the electric drive during the movement of
the diesel-train, it also adjusts the electric drive model parameters in real time, which makes it possible to
calculate the control actions parameters to control the object. A method and a software component, that
implements the calculation of the stator current value of each traction asynchronous motor not by the mean, but
by the effective value of its first harmonic, have been developed, it made possible to clarify the law of the electric
drive control. A mathematical model, that allows to research the processes of the electric drive that occur during
slipping of the wheelsets, has been developed. A method and a software component for detecting the slipping of
the wheelsets of a diesel train using fuzzy logic has been proposed, the usage of which allows to detect a
synchronous and an individual wheelsets slipping, reduce the time of detection of the wheelsets slipping and
improve the traction properties of the diesel-train. A software component that implements the algorithm of the
recurrent neural network, which, along with identifying the deviation of parameters from the optimal values at
each position of the train driver controller, provides operational control of exceeding the object’s limit values and
defines the processes that are associated with the nodes of the object that operate in the abnormal mode, has been
developed. That improved the quality of control and diagnostics of the diesel-train. Experimental studies of the
improved computer control system of the diesel-train DEL-02, at the level of mathematical modeling and at the
real facility, confirmed the validity of the proposed solutions to clarify the traction calculations method.
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