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1. YoockoHasIeHHSI TEXHOJIOTii 06CTyroByBaHHS TOHAJIbHUX PEMKOBUX KiJl IJISIXOM aBTOMAaTU3allii KOHTPOJIIO iX
rapaMeTpiB

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

Pedepar:

1. O6'exTOM HOCTIIKEHHS € ITPOLIEC 0OCTYTOBYBAaHHS TOHAJIbHUX PEMKOBUX KiJl TA KOHTPOJIb iX IapamMeTpiB. MeTo1o
pPO6OTH € yIIOCKOHAJIEHHS TEXHIYHOTO 0OCTyrOBYBaHHS TOHAJIbHUX PEMKOBUX KiJl Ta 3MEHLIEHHS eKCIUTyaTalifHuX
BUATPAT UIJISIXOM aBTOMaTU3allii KOHTPOJIIO iX mapaMeTpiB. Pe3ysbTatu Jucepranii OTpUMaHi 3a OIOMOT0I0 METOLIB
MaTeMaTU4YHOTO MOJEJIOBAHHS, YNCTIOBUX METO/IiB, epeTBopeHHs Pyp'e, CTATUCTUYHOTO aHali3y, MOJEJIIOBaHHS 3
BMKOPHCTaHHSIM anapaTy HediTKOI JIOTiKY Ta WITyYHUX HEMPOHHUX MepeX. PO3po6ieHO MOJesib NiarHOCTyBaHHS
PEKUMIB pOOGOTH TOHATIBHUX PENKOBUX KiJl, Ha SIKi BIUIMBAIOTh €JIEKTPOMArHiTHi, TOrogHO-KIiMaTUYHi Ta iHIIi
(axTOpH, 3 ypaXyBaHHSIM TEXHIYHOIO CTaHY PEMKOBOTO KOJIa, 10 JO3BOJIMJIO BU3HAUYUTHA MMOBIPHOCTI IepeX0iB
MDXK CTaHaMM CUCTEMHU Ta CKJIACTU (POPMaIbHUI aJITOPUTM MOIIYKY HECIIPAaBHOCTEH TOHAJIbHOTO PENKOBOTO K0JIa B

Ipoleci horo excrulyarTanii. Bu3Ha4eHo miIbHOCTI PO3IIOiy HAIIPYT i CTPYMiB Ha PeJIEHOMY Ta SKUBUIIBHOMY



KIHIISIX TOHAJILHUX PEMKOBUX KiJl B HOPMaJIbHOMY 11 IIYHTOBOMY PEXKMMAax B IIPOLEC] eKCIUTyaTallil, 10 JO3BOJINIIO
BCTAHOBUTHY MMOBIPHICHI XapaKTepUCTHUKY BUKOHAHHS PEKUMiB pOOOTU PEMKOBOro KOJla Ta aBTOMATU3yBaTH
KOHTPOJIb TEXHIYHOTO CTaHy PEUKOBUX KiJl 3 MOKJIMBICTIO IIDOTHO3YBAHHY iX [€PEBiIMOBHUX CTaHIB 3 I10CTa
€JIEKTPUYHOI LeHTpasizalii. Y0CKOHaJIeHO MAaTEMAaTUYHY MOJI€JIb TOHAJIBHOTO PEMKOBOI0O KOJIa HOPMAJIbHOTO i
IIYHTOBOTO PEXUMIB ITPU HAOJIMKEHH] Ta IPOXOKEHHI T0i3[ly uepe3 periKoBe KoJi0. BoHa Bifpi3HsieTbes Bif
iCHYI0UMX YpaxyBaHHSIM €JIEKTPUYHUX [IPOLIECIB IIPX OSHOYACHOMY MTPOXOIKEHHI B CUCTEMI CUTHAJILHOTO CTPYMY i
CTPYMy JIOKOMOTUBHOI CHMTHasi3allii Ta BpaxoBye 3MiHY JOBKMHHU 30HU JOATKOBOro IIYHTyBaHHsL. lle no3Bossie
BU3HAYaTU [IEPBUHHI IapamMeTpu KabesIbHOI Ta peMKOBOI JiHil, @ TAKO>K KOHTPOJIIOBATH CTPYM JIOKOMOTHUBHOI
CHTHAaJIi3aljii B MpoLeCi IOTOYHOI eKCIUIyaTallil TOHaJIbHOTO PEMKOBOrO KOJla. BUKOprCTaHHS niepesiveHnx
PEe3yJIbTaTiB JO3BOJIMTh Y OCKOHAIMUTHU TEXHOJIOTiI0 06CIyrOBYBaHHS TOHAJIbHUX PEMKOBHUX KiJl IIJISIXOM CTBOPEHHS
[IPOrPaMHOr0 3a0€3eYEHHsI Ta allapaTHO-TIIPOrPaMHOT0 KOMILJIEKCY peastisallii aBTOMaTU30BaHOTO KOHTPOJIIO

rapameTpiB TOHAJIbHUX PEMKOBUX KiJl CTaHIil Ta IIEPETOHY.

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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