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1. YnockoHasleHHs TeXHOJIOTii 00CIyrOByBaHHS TOHAJIbHUX PEMKOBUX KiJjl MIJIIXOM aBTOMAaTU3alii KOHTPOJIIO iX
rapameTpis

2. Improvement of maintenance technology of tonal-frequency railway circuits by automation of control of their

parameters

Pedepar:

1. O6'eKTOM [OCIIPKEHHS € TIPOLleC 0OCIYrOBYBaHHS TOHAJIbHMX PEMKOBUX KiJl Ta KOHTPOJIb iX apameTpiB. MeToio

POOOTH € yIOCKOHAJIEHHS TEXHIYHOTO OOCIyrOBYBaHHS TOHAJIBHUX PEMKOBUX KiJl Ta 3MEHIIEHHS eKCIUlyaTaliltHUX

BUATPAT LUJIAXOM aBTOMaTU3allii KOHTPOJIIO iX mapaMeTpiB. Pe3ysnbTatu quceprallii OTpUMaHi 3a JOIIOMOTOI0 METOLIB
MaTeMaTU4YHOTO MOZEIOBAHHS, YNCJIOBUX METO/IiB, epeTBOpeHHs Pyp'e, CTaAaTUCTUYHOTO aHali3y, MOJEJII0BaHHS 3
BMKOPHUCTaHHSIM arapaTy HeuiTKOi JIOTiKY Ta WITyYHUX HEMPOHHUX MepexX. PO3p0o6sieHO MOJiesib 1iarHOCTyBaHHS

PE>XKUMIB pOOOTH TOHANBHUX PEMKOBUX KiJl, Ha SIKi BIVIUBAIOTh €JIEKTPOMArHiTHi, TOrogHO-KJIiMaTU4HIi Ta iHIIi



(akTopHy, 3 ypaxyBaHHSIM TEXHIUHOIO CTaHy PEUKOBOTO K0JI4, 1110 AO3BOJINJIO BU3HAYUTH MOBIPHOCTI I1€pPEXO/IiB
MDXK CTaHaMM CUCTEMHU Ta CKJIACTU (GOPMasbHUI aJITOPUTM MOIIYKY HECIIPABHOCTEH TOHAJIbHOTO PENKOBOTO KOJIa B
Ipoleci horo excIulyarauii. BusHa4yeHO MiIbHOCTI PO3IIOiy HAIIPYT i CTPYMiB Ha PEJIEMHOMY Ta SKUBUIILHOMY
KiHLSIX TOHAJIbHUX PEMKOBUX KiJl B HOpPMaJILBHOMY 1 IIYHTOBOMY PEXXMMax B IIPOLeCi eKCIlyaTallii, o J03BOJINIIO
BCTaHOBUTH MIMOBIpHICHI XapaKT€pPUCTUKY BUKOHAHHS PEKMMIB pOOOTU PENKOBOTO KOJIa T aBTOMATU3YyBaTU
KOHTPOJIb TEXHIYHOTO CTaHy PEUKOBUX KiJl 3 MOKJIMBICTIO IIPDOTHO3YBAHHS iX [€PEJBiIMOBHUX CTaHiB 3 I10CTa
€JIEKTPUYHO]I LieHTpasizalii. Y0CKOHaJIeHO MaTEMAaTUYHY MOJI€JIb TOHAJIbHOT'O PEMKOBOI0 KOJIa HOPMAJIbHOTO i
IIYHTOBOT'O PE>XKMUMIB ITPY HAOJIMKEHHI Ta MPOXOKEHHI N0i31y Yepe3 perKoBe Koy10. BoHa Bipi3HaeThCA Bif,
iCHYI0UMX YpaxyBaHHSIM €JIEKTPUYHUX [IPOLIECIB IPY ONHOYACHOMY MPOXOIKEHHI B CUCTEMI CUTHAJILHOTO CTPYMY i
CTPyMY JIOKOMOTMBHOI CUTHAaJli3alii Ta BpaxoBye 3MiHY JOBKUHY 30HU IOJATKOBOrO IYHTYBaHH4. Lle mo3Boisie
BM3HAYaTH [IE€PBUHHI NapaMeTpy KabesbHOi Ta peMKOBOIi JIiHil, a TAKOXX KOHTPOJIIOBATU CTPYM JIOKOMOTUBHO]
curHaisauii B poueci NoToYHOI eKCIUlyaTallil TOHaJIbLHOTO PEMKOBOTO KOJla. BUKOpUCTaHHS NEepeiYeHnx
Pe3yJIbTaTiB JO3BOJIMTh Y OCKOHAIUTHU TEXHOJIOTiI0 06CIyrOBYBaHHS TOHAJIbHUX PEMKOBHUX KiJl IIJISIXOM CTBOPEHHS
IIPOrPaMHOT0 3a0€3I1eYeHHsI Ta allapaTHO-TIPOrPaMHOr0 KOMILJIEKCY peasisaliii aBTOMaTH30BaHOI'O KOHTPOJIIO

rapameTpiB TOHAJIbHUX PEMKOBUX KiJl CTaHIil Ta [IEPETOHY.

2. The research object is process of maintenance of voice-frequency railway circuits and control of their
parameters. The purpose of work is an improvement of technical maintenance of voice-frequency railway circuits
and diminishing of operating costs by automation of control of their parameters. The results of dissertation are got
through the methods of mathematical design, numerical methods, transformation of Fourier, statistical analysis,
design with the use of fuzzy logic and artificial neuron networks. The model of diagnosticating of the operations
modes of voice-frequency railway circuits, which the electromagnetic, weather-climatic and other factors affect,
is developed, taking into account the technical state of railway circuits, that allowed to define probabilities of
transitions between the states of the system and make the formal algorithm of search of disrepairs of voice-
frequency railway circuit in the process of his exploitation. The closenesses of distributing of voltages and currents
are certain on the relay and feed-in end of voice-frequency railway circuits in the normal and shunt modes in the
process of exploitation, that allowed to set probabilistic descriptions of implementation of the modes of railway
circuit and to automatize control of the technical state of railway circuits with prognostication possibility of their
border states. Improved mathematical model of voice-frequency railway circuit of the normal and shunt modes at
approaching and passing of railway truck on a railway circuit. It differs from existing an account electric processes
at the simultaneous flowing in the system of signal and code currents, and also takes into account the change of
length of area of the additional shunt zone of railway line. It allowed to define the primary parameters of cable and
railway busses, and also to control the current of the locomotive signaling in the process of exploitation of voice-
frequency railway circuit. Drawing on the transferred results will allow to perfect technology of maintenance of
voice-frequency railway circuits by creation of software and hardware-programmatic complex for realization of
the automated control of parameters of voice-frequency railway circuits of the station and driving
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