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AHoTarisg

bakanaBpcbka kBamiikaniiiHa poOora Ha 3700yTTS CTyneHs OakajnaBp 3a
cneniaipHicTIO 151 ABTOMaTH3allig Ta KOMIT'FOTEPHO - IHTErPOBaHI TEXHOJIOTI] HA TEMY
Po3pobnennss mnpoekry oOnaaHaHHs cTaHWii JI OpuCTposiMH  MIKpONPOLIECOPHOT
HeHTpamizauli. YKpaiHChKUWA JepaBHUW YHIBEPCUTET 3aJi3HUYHOTO TPAHCIOPTY,
kadenpa "ABToMaTHKa Ta KOMI'IOTEPHE TeJEKEepyBaHHA pyxoM moi3niB" - Xapkis, 2025
pik, 69 apKylIiB MOSCHIOBAIBHOI 3alIUCKH, MICTUTh 19 pUCYHKIB, CIIMCOK BUKOPUCTAHUX
JoKepen MICTUTh 3 21 HaliMeHyBaHHs 1 Ma€ 3 onaTtku 0hopMIIEHI OKPEMUM TOMOM.

bakanaBpcbka kBamidikaimiiiHa po0OoTa po3MIsgaE MUTAHHA NPOEKTYBaHHS
MIiKpOIIPOIIECOPHOT CHUCTEMH KEpyBaHHsS CTpPUIKAMH Ta CHTHAJIAMH Ha 3ai3HUYHIN
cranmii. Croyatky TMONaHO OIS CydYacHHX 3aKOPIOHHHMX 1 BITYM3HSHHX CHCTEM
IeHTpaji3alli, skl KepylTh CTpiUIKaMu Ta cBiTaodopamu. HaBemeHo iX OCHOBHI
TEXHIYHI XapaKTePUCTHKH, IPUHITUITH POOOTH Ta TICPEBarH.

Jani npenacraBiaeHo po3poOIeHHs MPOEKTHUX PIllleHb Al yMOBHOI ctaHiii "1
CTBOpPEHO OJHOHMTKOBY Ta JIBOHMUTKOBY IUIAHM CTaHIl, a TaKoX CTPYKTYpHY CXeMY
MaOyTHROI CHCTEMH KepyBaHHA. Bu3HaueHO KUIBKICTh HEOOXITHUX O0'€KTHHUX
KOHTPOJIEPIB, 5Kl 3a0€3MeUyBaTUMYTh KePyBaHHS TEXHIYHUMH 3aCO0aMH.

Y TperboMy pO3AUTL 3alpOMOHOBAHO CXEMH MIJKIIOYEHHS CTPUIOYHHUX
eJICKTPOTIPUBOIIB, CBITIIO(OpPIB, a TAKOXK CHUCTEMH KOAYBAHHS KOJIHM Ta B3aeMomii 13
CyMiDKHUMHU cTaHImissMu. [le mo3Bonsie 3abe3neuntn Oe3meyHuil 1 €PEKTUBHUN pPyX
noi3aiB. OkpeMuid po3aisl MPUCBIYCHO aHAIIZY HIKIIJIMBUX BUPOOHUYMX (PAKTOPIB, IO
MOXYTh BUHHUKAaTH IIJI 4Yac eKcIUTyaramii oOnagHaHHsS Ha cTaHiii. Pobora wmae
KOMIUTEKCHUN TIAX1JT 10 MOOYyI0BU aBTOMATHU30BaHOI CHCTEMH KepyBaHHS Ha CTaHIIIi Ta
MOKe OyTH KOPHUCHOIO JiJIst (paxiBIliB 13 3aTI3HUYHOI aBTOMATHKH.

KJIFOYOBI CJIOBA: MIKPOITPOLIECOPHA CUCTEMA; ABTOMATUKA;
3AJIIBHUYHA ABTOMATHMKA; CXEMA KEPYBAHHS; KOAYBAHHS KOJII;
OB’€KTHUIN KOHTPOJIEP; ABTOMATU3ALIISA; 3ATIBHUYHUN TPAHCIIOPT;
KEPYBAHHS PYXOM.




Abstracts

Bachelor's qualification work for a bachelor's degree in specialty 151
Automation and computer-integrated technologies on the topic Development of a
project for equipping station D with microprocessor-based centralization devices.
Ukrainian State University of Railway Transport, Department of Automation and
Computerized Train Control - Kharkiv, 2025, 71 pages of explanatory notes, containing
19 figures, a list of references containing 21 titles, and 3 appendices in a separate
volume.The bachelor's thesis deals with the design of a microprocessor-based control
system for switches and signals at a railway station. First, an overview of modern
foreign and domestic centralization systems that control switches and traffic signals is
presented. Their main technical characteristics, operating principles, and advantages are
presented. Next, we present the development of design solutions for the conventional
station "D". The single-line and double-line plans of the station, as well as the structural
diagram of the future control system, are created. The number of required object
controllers that will provide control of technical means is determined.

In the third section, we propose schemes for connecting switch drives, traffic
lights, as well as a track coding system and interaction with adjacent stations. This
allows for safe and efficient train traffic. A separate section is devoted to the analysis of
harmful production factors that may arise during the operation of equipment at the
station. The work has an integrated approach to the construction of an automated control
system at the station and can be useful for specialists in railway automation.

KEYWORDS: MICROPROCESSOR SYSTEM; AUTOMATION; RAILWAY
AUTOMATION,; CONTROL SCHEME; TRACK CODING; OBJECT
CONTROLLER; AUTOMATION; RAILWAY TRANSPORT; TRAFFIC CONTROL
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Beryn

CyuacHi TEXHOJIOT1l MIKpPOIPOIIECOPHOIO KEPYBaHHS, IO 3aCTOCOBYIOTHCS IS
aBTOMaTH3alli pyxy 3al1i3HHYHOTO TPAHCIOPTY, 0A3ye€ThCs HA BUKOPUCTAHHI MEPEAOBUX
MIKPOIIPOLIECOPIB Ta IHHOBALIIHHUX KOMYHIKAI[IMHUX pILLIEHb, K1 3a0€3MeUyI0Th BUCOKY
MPOAYKTUBHICTh 1 CTAaOUIBHICTH poOOTH cucTeMu. KiltouoBi mepeBarm TakMX CHCTEM
BKJIIOYAIOTh MIJBULIEHY TOYHICTh 1 IIBHAKICTH OOpOOKM JaHUX, IO CIpHSE
e(heKTUBHOMY KEPYBAaHHIO PYyXOM TOi3/iB. MiKkpompoiecopu OCHallleHI BOYJIOBaHUMHU
MeXaHI3MaMM 3axXHCTy BiJl 300iB 1 aBapiiiHMX cHUTyallii, 10 rapantye Oe3nepediiiHy
poboTy. 3aBAsSKM IEHTPATI30BAaHOMY KEpPYBaHHIO CTPUIKAMH Ta CHUTHAJIbHUMH
OPUCTPOSIMU 3MEHIIYEThCA NOTpeda B 3ay4€HHI BEIMKOT KUIBKOCTI MEPCOHAITY, a TAKOXK
JIOCSTAEThCS BUCOKHI PIBEHb aBTOMATH3AIIi1 TpotieciB [2].

MikpormpoiiecopHa cucTeMa KepyBaHHS 3abe3nedye TIOBHY aBTOMATH3AIlilo
KOHTPOJIIO 33 PyXOM MOi3/1iB, [0 CHPHSIE MIABUIICHHIO MIBUAKOCTI pOOOTH, 3HUKEHHIO
BUTpPAT Ha EKCIUTyaTallll0 Ta ONTUMI3allli TpaHCHOPTHUX IporieciB. LleHTpanizoBaHi
CUCTEMHU aBTOMATHKH Ta CHUTHAI3allli JO3BOJISIOTH CKOPOTHUTH ONEpAIliiiHI BUTpATH,
30KpeMa Ha OIuIaTy Ipalli nepcoHary. Taki CUCTeMU TTOBHHHI BIJIMOBIIaTH HU3Ill BUMOT:
OyTH CTIMKUMHU J0 BHYTPIIIHIX 1 30BHINIHIX BIUIMBIB, OMEPATUBHO Ta TOYHO BUKOHYBATH
KOMaH/IM KepyBaHHs, MAaTH THYYKICTh JUIA aJanTarlii 70 3MiH y poOOYHMX IapaMeTpax,
Oyt eHeproeeKTMBHUMH JUIsI MIHIMaJIBHOTO CIIO)KMBaHHS pPECypciB, a TaKoXK
rapaHTyBaTH OC3MEeKy Ta HaAIHHICTb.

BrpoBapkeHHST MIKpOIIPOIICCOPHUX TEXHOJIOTI Ha 3alli3HUYHOMY TPaHCIIOPTI
BiJIiCpa€ KJIIOYOBY POJb Yy MOJAepHi3amii 1H(pPAacTPyKTypu Ta MiABUIICHHI i1
e(heKTHUBHOCTI. 3aBISKNM BUKOPUCTAHHIO MIKPOIPOIIECOPHUX CUCTEM KEpPyBaHHS PyXOM
MOi3/MiB, 30KpeMa Yy CTaHIIMHIA aBTOMATHIlI Ta CHCTeMax CHTHaji3aIlli, 3Ha4YHO
HiABUILYEThCs Oe3neka pyxy. Lle mocsraeTscsi 3a paxyHOK MOKJIMBOCTI pe3epBYyBaHHS
KPUTHUYHOTO OOJIaJHAHHSA, CAMOJIarHOCTUKM CHCTEM Ta OIEPAaTUBHOTO BHSBICHHS
HecmpaBHOCTeH. OKpiM I[bOTO, TaKi TEXHOJIOTII CIIPUSIOTH ONTUMI3aIii rpadikiB pyxy Ta
e(eKTUBHIIIOMY BHKOPUCTAHHIO KOJIHHOTO PO3BUTKY, IIO B CBOIO YEPry JA03BOJISE

301IBIINUTH MPOIYCKHY CIIPOMOJKHICTh CTaHIIIN 1 IeperoHis [2].
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BucHOBOK

VY BumyckHiii poOOTI BUKOHAHO MMOBHY 3aMiHY 3acTapiioi peieiiHoi cUCTeMH
BMPI] na cywacHy wMmikponpounecopny cucreMy kepyBanus MIIL-I[ "CATEII" na
cranmii "/1". BnpoBamxenns MIIL] 3a06e3neuye HU3KY CyTTEBUX NepeBar y MOPiBHSAHHI 31
3BUYAMHUMM pEJIeMHUMHU CHUCTEMaMHU EJIEKTPUYHOI IeHTpadi3aiii Ta pesieiHo-
MPOIECOPHIUMH KOMIUIEKCAaMU KepyBaHHA cTpinkamu i curHamamu. Cepen KIFOYOBHX
mepeBar - 3HAYHE 3MEHIICHHS  CIIOKMBaHHS  €JIEKTPOCHEPTrii,  IMOJOBKEHHS
eKCIUTyaTaIllfHOTO pPecypcy TEXHIKH, CKOPOUYEHHS YMCEIBHOCTI MEpPCOHATy, a TaKOX
3HIDKEHHS BUTPAT Ha 00CITyrOBYBAaHHS 1 €KCIUTyaTallifo 00JiaJHaHHS.

Jns cranmii "J[" Oynu CTBOpeHI JeTaibHI MPOEKTH 3 OJHOHUTKOBOKO Ta
JBOHHUTKOBOIO CXEMaMH, a TaKOX po3poOieHa crpykrypHa moxaens MIIL i cxemu
KepyBaHHS HaMUJIBHUMHU MPHUCTposiMU. 3amporoHoBaHa cuctema MIIL] cknagaerbes 3
TPbOX PIBHIB: BepxHiil - poboue micie JCII, cepeaniii - mikpompolecopHa cuctema 3
EOM HnHa 06a3i DpOMHCIOBHX KOMITHOTEPHUX KOMIIOHEHTIB, HIDKHIM - 00'€KTHI
KOHTPOJIEPHU 1 BUKOHABY1 MEXaHI3MHU, SIKi1 6e3mocepeIH0 PyHKIIIOHYIOTh Ha CTaHIII].

3 ypaxyBaHHSIM 3pPOCTaO4Or0 MAacCaKUPOMOTOKY 1 30UTBLIEHHS! HMIBUIKOCTI PYXY,
JUISl TapaHTyBaHHS HEOOX1THOTO piBHS Oe3NeKu 0yJio peaai3oBaHO pe3epBYyBaHHs KaHAIIB
3B'sI3Ky 3a cxemamu "2/2" Ta "2/3".

Jlo Toro x 0yJI0 BUKOHAHO IPYHTOBHE i BceOIUHE BUBYCHHS MOTCHIIMHUX 3arpo3,
OB’ SI3aHUX 13 BUKOPHUCTAHHSIM MIKpPOIPOIIECOPHOI CHCTEMHM KepyBaHHSA. BHacmimok
IILOTO aHATI3Y 17eHTH()IKOBAHO MOXKIIMBI HeOe3neuH1 (GaKTOPH, 110 MOXKYTh IPOSIBUTHCS
IiJT 9ac eKCIuTyartamii o0laJHaHHsA, a TaK0oXX OOCTaBWHM, 3/1aTHI CIIPUYMHUTH aBapii 4u
TpaBMaTu3M. Ha 0a3i oTpuMaHuX pe3yibTaTiB CPOPMOBAHO KOMIUIEKC KOMILJIEKCHHUX
3aX0/IiB 3 OE3MEeKH, sIKi OXOIUTIOIOTh OpraHi3alliifHi, TEXHIYHI Ta TPEBEHTUBHI PIIlICHHS.

3anpoBa/DKCHHS IIMX 3aXOJIB JIO3BOJIAE 3a0€3MEUUTH MAaKCHMAaJIbHO Oe3IeuHi
YMOBU pPOOOTH JIsl TIEPCOHATY HAa BHUPOOHWYHMX MaWaHYMKaX, 3HAYHO 3HIDKYIOUYH
WMOBIPHICTh TpPaBMyBaHHs TMPAI[iBHUKIB 1 TOMEPEHKAI0OYA PO3BUTOK HAI3BUYANHUX

cuTyarii mna gac ¢pyakionyBanus MITLI.
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