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BUSIBJICHHSI TIPOOJIEM 1 CTBOPEHHSI CYYaCHOTO JIIarHOCTUYHOTrO oOnaaHanHs. Pe3ynbratu
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Abstracts

Bachelor's qualification work for a bachelor's degree in specialty 151 Automation
and computer — integrated technologies on the topic Development of a device for auto-
mated diagnostics of the state of components of tone rail circuits. Ukrainian State Uni-
versity of Railway Transport, Department of Automation and Computerized Train
Traffic Control — Kharkiv, 2025, 82 pages of explanatory note, contains 9 tables and 30
figures, the list of references includes 23 titles.

The bachelor's qualification work is devoted to the study of tone rail circuits
(TRC3) used in automatic traffic control systems on railways. The first chapter reviews
the literature, sets the goals and objectives of the study. It describes the main parameters
of TRC3, cable networks, equipment for their operation, as well as the system of cen-
tralized placement of equipment. The issues of maintenance and prevention are covered
separately, and the results are summarized. The second section is devoted to the analysis
of the influence of external factors on the stability of the fuel dispenser3. Electromag-
netic interference, changes in the characteristics of circuit elements and ballast insula-
tion are considered. The optimal operating conditions in normal and shunt modes are
determined, and the corresponding calculations are performed.

The third section describes the device for automated diagnostics of the state of the
fuel dispenser components3. Its structural and schematic diagrams are presented, and it
is explained how it checks track generators and receivers. The work is aimed at improv-
ing the reliability and efficiency of tone rail circuits by analyzing their operation, identi-
fying problems, and creating modern diagnostic equipment. The results can be useful
for improving railway automation systems.

KEYWORDS: TONE RAIL CIRCUITS; AUTOMATIC TRAFFIC CONTROL;
CABLE NETWORKS; ELECTROMAGNETIC INTERFERENCE; BALLAST ISO-
LATION; MAINTENANCE; REPAIR AND PREVENTIVE MEASURES; RAILWAY
AUTOMATION; FUNCTIONAL STABILITY; NORMAL MODE; SHUNT MODE;
TRACK GENERATORS; TRACK RECEIVERS; AUTOMATED DIAGNOSTICS;
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Beryn

Tpaguiiiini TN PEUKOBUX K1JT MAIOTh HU3KY OOMEXEHb, Cepell SIKUX KIIOUOBUM
HEJIO0JIIKOM € HEeOOX1IHICTh BCTAHOBJICHHS 130JTI0F0UMX CTHKIB. CaMe 11l €JIEMEHTH CIIPH-
YUHI0Th Omn3bko 30% 3araiabHOI KITBKOCTI BIIMOB Y po0OTI Takux cucteM. Ha 3miny
iM ChOTOIHI aKTHBHO BITPOBAKYIOTHCSI OC3CTHKOBI PEHMKOB1 KoJia, Ikl 3HAUHO TepeBa-
JKaIOTh 3a TEXHIYHUMH 1 €KCIUTyaTalliiHAMU XapakTepuctukamu [1].

JIo OCHOBHHMX TIepeBar TakKWX CHUCTEM HaJeXaTb: MOXKJIHUBICTh 3aCTOCYBaHHS Cy-
[IJTbHO3BAPEHUX K1JI; 3MEHIICHHS MOTpeOu B Apocelib — TpaHchopmaropax; HeHTpali-
30BaHa YCTaHOBKA KEPYIOUOTO Ta CUJIOBOTO O0JIaJHAHHS; YHIBEPCAIBHICTb 1100 PI3HUX
TUITIB TSATOBOTO PYyXOMOTO CKJIaay; MiJBHINECHA CTIMKICTh IO €JeKTPOMAarHiTHHX Ta 1H-
IIMX 3aBaJI; 3HWKCHE CTIOKUBAHHS €JICKTPOCHEPT 1.

JXKuBneHHs pelKoBOro koja 3a0e3ledye IeHeparop, BiJ SKOTO E€IeKTPUYHHMA
CTPYM PO3MOMAUIAETHCS B3J0BXK PEHOK y JBa OOKHM BiJ TOYKU HOTO IMiJ€IHAHHS 10
NpUiiMayiB CyCIJHIX PEWKOBUX KUI. Y CHCTeMax aBTOMarH3alli BUKOPUCTOBYIOTH JBa
pizHOBHUIM TOHANBHUX perkoBuxX Kul: TPL[ — 3 ta TPL] — 4, mo pi3HATHCS YacTOTaMu
poboTH TeHeparopiB. Taki Koja 3aCTOCOBYIOTHCS SIK Ha IEPEroHax, TaK 1 Ha CTaHINISAX
HE3JIEeKHO BiJ TUIy TAru. Ha nmeperonax BUKOPUCTOBYIOTh Kosia 0€3 130JSIHHUX CTH-
KiB, a Ha CTAHIIAX — 13 HUMH. OOIaTHaHHS JJIs PEUKOBHX K1JI pO3MIIIIEHe Ha CTaHIII Ta
3’€JHAHE 3 peilkaMu Yepe3 KaOelbHy MEPEXY.

PeiikoBi Koj1a B CMCTEMax 3aI3HMYHOI aBTOMATUKH (PYHKI[IOHYIOTh y CKJIATHOMY
CEepEeNOBHIII, JIe Ha iXHIO CTaOUIbHICTh BIUTMBAIOTh YUCJCHHI YMHHUKHU. J[0 KITFOYOBHX
HaJeXaTh MOTO/IHI YMOBH, TaKl SIK Mepenajgyd TEeMIeparypu 4d piBE€Hb BOJIOTOCTI, IO
CYTT€BO MO3HAYAIOTHLCS HA OTOP1 130511111 OanacTy. Takoxk 3HaYHY pOJIb BIITPAIOTH €Jie-
KTPOMArHiTHI NEPEIIKO/IU, Kl CTBOPIOE TATOBA €JIEKTPUYHA Mepexka, 0COOIUBO Ha [ii-
JISTHKAX 13 IHTEHCUBHUM pyxoM. OKpiM TOro, 3 4aCOM MapaMeTpu anapaTypu TOHAIbHHUX
PEHKOBUX KT MOXYTh 3MIHIOBATHCS 4Ye€pe3 3HOIIECHHS YW CTapiHHS MarepiajiB, IO
YCKIIaJIHIOE iXHIO poOoTy. JlogaTkoBumMu (akTopaMu € MEXaHIYHI HaBaHTAXKCHHS BIJ
noi3/iB, BiOparlii Ta KOpo3is perok. Yce 1e BUMarae mocTiiHOrO KOHTPOJIIO W YIO0CKO-

HaJICHHS CHCTEM [T 3a0e3neueHHst Oe3neku pyxy [1].
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YuHHUKH, 010 AecTab1Ii3yI0Th POOOTY PEHKOBUX KiJl, BIUIMBAIOTh HA HAIPYTY, sIKa
HAJXOJUTh 10 KOJIHHUX MpHUiiMayiB, 110 MOKE MPU3BOJUTH 10 300iB y PI3HUX PEKUMAX
iX (DyHKI[IOHYBaHHS — HOPMaJIbHOMY, IIIyHTOBOMY 200 KOHTPOJIbHOMY. Taki BiIXHJICHHS
CTBOPIOIOTH CEPHUO3HI PUHMKHU JJIs O€3MeKH PyXy MOi3/iB, aJi’ke BijJ CTa0LILHOCTI peiKo-
BUX KIJ 3aJI€KUTh MpaBUiibHA poOoTa cucteM aBToMaTuku. 1106 rapantyBaTu Hasiii-
HICTB 1 6e3nepeOiifHICTh TOHATLHUX PEHUKOBHX KiJl, MPOBOMIATH PETYIISpHI MEPEBIPKU Ha-
NpYTH SK Ha IpuiiMayax, Tak 1 Ha reHeparopax. Llei mpoiiec norpedye 3HAYHUX 3yCHIIb,
yacy Ta ()iHaHCOBUX PECYPCIB, L0 YCKIAJHIOE MATPUMAaHHS 00MaJHAHHS B HAJICKHOMY
ctaHi. Uepes 11e BUHMKaE mOTpeda B po3poOIli CydacHOTO PIIICHHS — MPUCTPOIO, SIKUM
Ou aBTOMATHYHO BIiJICTEKYBaB PiBEHb HANPYTU. BUKOpUCTAaHHS HOBITHIX KOMIT FOTEPHUX
TEXHOJIOT1H Y TaKOMY MPHUCTPOI Jano O 3MOTY HE JIUIIE CIIPOCTUTH KOHTPOJIb, a i 3HaU-
HO 3HU3WTHU BUTPATH Ha 00CIyroByBaHHs [1].

ABTomaru3alis 1[bOro Mporecy 3HaYHO MOKpau[ia O MpOJyKTUBHICTh 3aIi3HAY-
HUX CHCTEM, MiHIMI3yBajla PU3UK MOMUJIOK, COPUUYMHEHUX JIOICHKUM (HDaKTOpOM, 1 J0-
3BOJIMJIA ONIEPATUBHO BUSIBIIATU Ta YCYBaTH HEMONAJIKU. BIpoBakeHHS TaKkoro pillieH-
Hs CTallo O CYTTEBUM IPOTPECOM Yy BIOCKOHAJCHHI 3allI3HUYHOI 1HPPACTPYKTYpH, 3a-
Oe3rnedyrour BUINUKM PiBEHb O€3MEKU pyXy Ta pallioHalbHE BUKOPHUCTaHHS PECypcCiB y
MailOyTHbOMY. ABTOMaTHYHUIN KOHTPOJIb J103BOJISIE ONIEPATUBHO BUSBIISTU BIAXUICHHS B
poOOTI 00IaTHaHHSA, 10 3HAYHO CKOPOUYY€E PU3UK BUHUKHEHHS aBapiil.

Takuii miaxig 3MEHITy€e 3aJeXKHICTh Bl PYYHOT Iparil, 3a0IIa)Ky0ud 4ac 1 KOIl-
TH, SIKI paHillle BUTpadyaucs Ha peryisipHi nepesipku. Lle crpusie popmyBaHHIO OiyIbII
HaJIHHOT, €PEKTUBHOT Ta CY4aCHOI CHCTEMH 3aJI3HUYHOTO TPAHCIIOPTY, 37aTHOI BiJIIO-
BiJIaTU Ha MalOyTHI1 BUKJIUKH. 3aBASKH aBTOMATH3allii M1IBHUIIY€EThCS TOYHICTh A1arHOC-
TUKH, 110 T0NIOMArae YHUKaTH 300iB 1 MATPUMYBATH CTaOUIbHICTh POOOTH.

3aBIsSKH €KOHOMIi PeCypCiB 3’ ABISETHCS MOXKIINBICTh IHBECTYBATH iX Y BIOCKOHa-
JICHHS 1HIIUX KIFOYOBHUX HANpsMIB 1HPPACTPYKTYpH, TAKUX K MOJEpHi3allis 00JaaHaH-
HSl YM MIABUIICHHS KOMQOPTY MacakupiB. Y pe3yibTari 3ajdi3HAYHA CUCTEMA HE JIMILE
a/IalTy€eThCs 10 HOBUX TEXHOJOTIH, a i cyTTeBO miaBHILYy€e piBeHb Oe3neku. Lle mo3Bo-
Jsi€ 1l €PEeKTUBHO CIPABISATHUCS 3 CyYaCHUMHU BHMOTaMH, 3MEHIITYBaTH PU3UKH aBapii i
3a0e3neuyBaTu cTabUIbHY pOOOTY B YMOBAaX MIBUIKHUX 3MiH, IO € BAXJIMBUM JIJIs Mai-

OyTHBOTO TpaHcmopty [1].
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BucHoBku

Bukonano aHaii3 BIUIMBY Pi3HOMaHITHMX HECTaOLIbHUX 30BHIIIHIX Ta BHYTPIIII-
HIX YMHHUKIB, [0 MOXKYyTh HETaTUBHO BIUTUBATH HA (PYHKIIOHYBaHHS TOHAIbHUX pei-
KOBMX Ki171. JIOCPKEHO MOBENIHKY €KBIBaJEHTHUX elleKTpuuHux Moneneit TPK B ymo-
BaX TPbOX OCHOBHUX PEKUMIB €KCILTyarallli, 13 Je€TaJIbHUM BUBUEHHSM [IOYATKOBUX I1a-
pameTpiB PeHKOBOI JiHIi.

OLHEHO CTYMiHb BIUIMBY €JICKTPOMArHiTHUX 3aBajl Ha CTaOUIBHICTh Ta HaJIN-
HICTh poOOTH pelikoBuX Kil. [IpoBeieHO MareMaTuyHe MOJICIIIOBAaHHS Ta aHali3 BIUIUBY
OIopy 130J11i OaTacTHOrO mapy Ha €(PEeKTUBHICTh (PYHKI[IOHYBaHHSI TOHAJIBHOTO peii-
KOBOT'O KoJia. 3 OISy Ha T€, 10 pPealibHI 3HAUEHHS €JIEKTPUYHUX KOMIIOHEHTIB (TaKUX
K PE3UCTOPH 1 KOHJIEHCATOPU) MOXKYTh BIIXHWIATHCS BIJ HOMIHAJIB Yy JIOIYCTHMHX
MeXax, a TaKoX 3MIHIOBATHCSI BHACIIAOK TEMIIEPATYpHUX KOJUBaHb, BOJIOTOCTI abo
IPOLIECIB CTapiHHs, OyJI0 BUKOHAHO PO3PaXyHOK BIUIMBY LIMX 3MIH HAa XapaKTEPUCTUKHU
TPK, 30kpema Ha Hampyry, ska (DIKCYeTbCS Ha KOJIMHOMY Ipuiimadl. Y XOAl AOCII-
JUKEHb BCTAHOBJICHO, IO PI3HOMAHITHI YUHHUKH, SIK1 TOPYIIYIOTh CTA0LIbHICTh POOOTH
CUCTEMH, MAlOTh CYTTEBUW BIUIMB Ha PIBEHb HANpPYrH, IO MOAAETHCS HA KOMINHUUN
npuitmad. Taki 3MiHM MOXKYTh BUKJIMKATH BIIXUJIEHHS BiJ] IITATHOTO PEKUMY (PYHKIIIO-
HYBaHHSI TOHAJbHOIO PEHKOBOI0O KOJIa — HOPMaJIbHOTO, IIYHTOBOTO 200 KOHTPOJIBHOTO,
110 0e3MmocepeaHbO MOB’A3aHO 3 PU3UKOM MOPYLIEHHS O€3MEKH 3aI13HUYHOTO PYXY.

VY Mexax 1i€i poOOTH 3alpONOHOBAHO CTPYKTYPHY Ta NMPHUHIUIIOBY CXEMY MpU-
CTpPOIO I aBTOMAaTU30BaHOTO JI1arHOCTYBaHHSI KOMIIOHEHTIB KOJIIMHUX T€HEpaTopiB Ta
npuiiMadiB. KoMITIeKC CKIalaeThCsl 3 aHAJOTOBUX MEPEMUKAUiB, MOAYJS Y3TOMKEHHS
CUTHAJIIB, aHAJIOTO — IU(POBOTO MEPETBOPIOBaYa Ta MEPCOHAILHOTO KOMII IoTepa abo
HoyTOyKa. Koopaunariisi nmponecy oOMiny iHpopMmaniero Mix ALl Tta komm’roTrepom
3IIHACHIOETBHCST 3a JonoMororo MikpokoHtposepa PIC16F874. B sikocTi KOMYTYHOUHX
enemMeHTiB 3actocoBaHo MikpocxemMu K591KH3 ta K590KH6. 3miiicHeHO TeXHIUHMMA
aHas i3 KOMIIOHEHTIB, SIKI BUKOPUCTaH1 B KOHCTPYKIIIl MPUCTPOIO, 3 YpaXyBaHHAM iX Ia-

pameTpiB, 0 BILUTMBAIOTh Ha TOYHICTD 1 CTA0IIBHICTh POOOTH CHCTEMH.
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