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AmHoraris

bakanaBpchka kBamidikaiiiiHa poOoTta Ha 3700yTTS CTymeHs OakajaBp 3a
cnemianbHicTio 273 3ami3HUYHUN TpaHcrnopT Ha Temy OOnagHanas cranuii "B"
METPOTOIITEHY  CHCTEMOI  MIKPOIMPOIIECOPHOI  E€IeKTPUYHOI  I[eHTpai3allii.
VYKkpalHCbKUW  Jep)KaBHUM  YHIBEPCUTET 3alli3BHUYHOTO  TPAHCIIOPTY, kadeapa
«ABTOMAaTHKa Ta KOMII IOTEpHE TeJleKepyBaHHs pyXoM Moi3niB» — Xapkis, 2025pik, 73
apKyIIl TMOSCHIOBAJIbHOI 3amuCKH, MICTUTh 2 Tabmuii Ta 17 puUCYHKIB, CIHCOK
BUKOPUCTAHUX JIKEPEN MICTUTh 3 17 HaliMeHyBaHb.

bakanaBpcrka kBamidikamiiiHa podoTa MPUCBsUYEHA aHAJI3y Ta po3poOIll CUCTEMU
MikpomnporecopHoi 1entpamizamii  (MIIL[) 1g kepyBaHHS pyXoM IIOi3IiB Yy
METPOTOIITeHaX. Y TEpIIOMYy pO3IiIl TPOBEAEHO OIISA[ CHUCTEM EJIeKTPHYHOI
neHTpamizauii. Po3misiHyTO  3apyOixkHI  pilleHHS, SKI BUKOPUCTOBYIOTHCS B
METPOIOIITEHAX CBITY, Ta 0COOIUBOCTI YKPAaiHCHKUX CHUCTEM, 30KpeMa iX 3aCTOCyBaHHS
B KuiBcbkomy, XapkiBcbkomy Ta JlHIMpoBcbkOMY MeTpomnofiTeHax. [IpoananizoBaHo
Bumoru o MIIL], Taki sk Oe3neka, MBUIKICTH peakili Ta HaaidHICTL. Ha OCHOBI
aHayizy c(OopMylIbOBaHO BHUCHOBKHM IIOAO IEpEBar MIKPOIPOLECOPHUX CHUCTEM Ha
peneiinumu. Jlpyruit po3aiia IpucBIYE€HO po3poOIl MPOEKTY IS 3adaHoi cTaHiii «b».
OnucaHo OJHOHUTKOBHUM 1 IBOHUTKOBUM IJIaHU CTaHIIIi, K1 BU3HAYAIOTh PO3TallyBaHHS
KON 1 cTpiiok. 3ampomoHoBaHO cTpykTypy MIIL], mo BkiIrOuae uEHTpaIbHUN
KOMIT I0T€p, KOHTpOJIEpU Ta MEpexXy Ui Iepefadi  JaHuX. 3A1MCHEHO BHOIp
MPOTPAMOBAHUX KOHTPOJIEPIB, BPaxOBYIOYM 1X MPOAYKTHUBHICTH 1 CYMICHICTb.
[IpoBeneHo po3paxyHOK KINBKOCTI OONagHAHHS, HEOOXIMHOTO Il KepyBaHHS
CTpUIKaMH, CUTHAJIaMU Ta JaTYUKaAMHU.

Y TperhoMy pO3IiTi pO3pOOJIEHO CXEMHU MIAKIIOYCHHS KOMIMHUX TMPHUCTPOIB,
TaKUX SIK JATYUKU 3aWHATOCTI KOJII Ta €NEeKTPONPUBOAU CTPUIOK, 10 cuctemu MIILI.
PoGora geMoHCTpye, SIK CydacHI TEXHOJIOTIl MiABUILYIOTH O€3MeKy Ta €(PEeKTHBHICTH
METpPOMoJiTeHIB. Pe3ynbratu MOXyTh OyTH BUKOPHCTAaHI JJII MOJEpHi3allii CTaHIIHN 1
BripoBakeHHs MIIL] B YkpaiHi.

KJIFOYOBI CJIOBA: MIKPOITPOIIECOPHA HHEHTPAJII3ALLLA,;
EJIEKTPUUHA [EHTPAJI3AILA; METPOIIOJITEH; KEPYBAHHSA PYXOM
T1IO13/1IB; ITIPO'PAMOBAHI KOHTPOJIEPH; KOJITMHI ITPUCTPOL.




Abstracts

Bachelor's qualification work for a bachelor's degrin the specialty 273]
Railway Transport on the topic Equipment of the vgayp station “B” with a
microprocessor-based electrical centralization esgstUkrainian State University off
Railway Transport, Department of Automation and @atarized Train Control -
Kharkiv, 2025, 72 pages of explanatory note, coist&i tables and 17 figures, the list ¢f
references includes 17 titles.

The bachelor's thesis is devoted to the analysid development of a
microprocessor-based centralization system (MSCjréon traffic control in subways.
The first chapter provides an overview of electricéerlocking systems. The foreign
solutions used in subways around the world ang#uailiarities of Ukrainian systems
in particular their application in the Kyiv, Kharkiand Dnipro subways, are considerefl.
The requirements for MPCs, such as safety, respanse and reliability, are analyzed
Based on the analysis, conclusions are drawn aheutdvantages of microprocessof-

based systems over relay systems. The secondrsectievoted to the development df

\1”4

the project for the conditional station “B”. It debes the single-line and double-ling
station plans that determine the location of traakd switches. The structure of the
MPC is proposed, including a central computer, rdletrs, and a network for date
transmission. The choice of programmable cont®lleimade, taking into account thejr
performance and compatibility. The amount of equpmrequired to control the
arrows, signals, and sensors is calculated.

In the third section, schemes for connecting traevices, such as track
occupancy sensors and electric switch drives, ¢oMIPC system are developed. The
work demonstrates how modern technologies imprinee dafety and efficiency of
subways. The results can be used to modernizerstadnd implement MPC in Ukraine

KEYWORDS: MICROPROCESSOR-BASED CENTRALIZATION;
ELECTRICAL CENTRALIZATION; SUBWAY; TRAIN TRAFFIC CONTROL;
PROGRAMMABLE CONTROLLERS; TRACK DEVICES.
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Beryn

MertpomnoniTeH - 1€ HE MNpPOCTO TPAHCHOPTHA apTepis MicTa, a CKIAJHUN
TEXHOJIOTIYHUN OpraHi3M, IO 3a0e3neuye YiTKy B3a€MOJII0 BCiX Horo enemeHtiB. Ls
TEXHOJIOTISI i€ SK I1HTENCKTyaJIbHH KOOPAWHATOP, OO0'€MHYIOUHM B €IWHY CHCTEMY
KEpyBaHHSA PyXOM IMOI3/[IB, CUTHAJLHUMHU MPUCTPOSMU Ta CTPUIOYHUMHU MEXaHI3MamH.
Hame pochimkeHHs 30cepemXeHe Ha TEXHIYHOMY aHami3i I[bOro oOJaaHaHHS, HOTo
MOTEHII1ATy Ta BIUIUBY Ha MiABUIIEHHS MPOJTYKTUBHOCTI METPOIOIITEHY .

MIII] 3amiHsi€ TpaAWIiHI pENeiHI CUCTeMH, SKi, X04 1 Oyiu HaIIMHUMH, HE
BIJIMOBIJIaJIM CyYaCHUM BHUMOTaM IIBHUIKOCTI W aJanTUBHOCTI. 3aBISKH TMEPEIOBUM
MIKpoTmpoliecopaM HOBa cuctemMa o00poOsse 1HGOpMaIlil0 MHUTTEBO, J03BOJISIOUH
OTepaTHUBHO pearyBaTH Ha Oynab-siki 3MiHU B Tpadiky 4u ymoBax pyxy. Mo ii ckmamy
BXOJISITh CEHCOPH, KOHTPOJEpPU Ta CHelliali3oBaHe NporpaMHe 3a0e3nedeHHs, fAKi
BIJICTEXXYIOTh CTaH IUIAXIB, PETYJIOIOTh POOOTY CBITI0(OPIB 1 KEPYIOTh cTpiikamu. Lle
cnpusie 30UTBIICHHIO MPOMYCKHOI CIIPOMOXKHOCTI CTaHIll, CKOPOYEHHIO 3aTPUMOK 1
3HIDKEHHIO HMOBIPHOCTI IIOMUJIOK, CIIPUYMHEHUX JTIOACHKAM (hakTopoM [1].

VuikaneHicte MIIL mnomsirae B 11 MOIyNbHIA apXiTeKTypi Ta (QyHKIII
camojiarHoctuku. Crucrema camMOCTIHHO aHaji3ye CBOIO POOOTY, BHUSBIISIIOYM MOXKIIUBI
npobiemMu 1e 10 iX CepHo3HOro MposBY, IO 3MEHIIy€ BUTpaTH Ha TEXHIYHE
oOCJIyroByBaHHs Ta MiABHUINYE piBeHb Oe3neku mnacaxupiB. KpiM TOoro, BoHa Jerko
IHTErpyEThCS 3 THIIMMHU TEXHOJOTIYHUMH PIIIEHHSIMH METPO, CTBOPIOIOUM OCHOBY IS
1o1ajIbINKX 1HHOBAIH [1].

Bceranosnennss MIIL wa cranmii "B" - 11e He mpocTo OHOBIEHHS OOJIaaHAHHS, a
nepexiyy A0 KOHIEMIIi PO3yMHOTO METPOIOIITEHY, J€ TEXHOJOTil 3a0e3MeuyioTh

MaKCHUMaJbHy €()eKTUBHICTH 1 KOM(DOPT.
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Bucuosku

CucteMu KepyBaHHS METPOIOJIITEHOM, OMNHUCaHI B POOOTI, MIAKPECIIOIOTH,
HACKIJIbKA BaXKJIMB1 CydacHI TEXHOJIOTIT IJisi O€3MeYHOro Ta 3py4YHOTrO pyXy MOi3MIiB.
BuBueHHS 3aKOpJOHHMX CHCTEM EJIEKTPUYHOI IIEHTpai3allii TMOKa3ye, IO BOHH
BUKOPHUCTOBYIOTh HOBITHI MIKpPOIIPOIICCOPHI pIIIEHHS, $KI POOIATh KepyBaHHS
HAJIHHUM 1 aBTOMaTHYHUM. B YKpaiHi Taki TEXHOIOTIT MOKH 110 MEHIII TIOMIUPEH], ajie
cTapi peseliHi CUCTEMH TOCTYIOBO 3aMiHIOIOTHCS Ha CydacHi MikporporecopHi. s
MIKpPOMPOIIECOPHOI IIEHTpami3alii MEeTpOIOJITeHIB BaXJIWBO, 00 BoHa Oyna
0e3MeyHor0, MIBUIKOI0, JIETKO ajanTyBajacs J0 3MiH 1 MOTJIa TpAIfoBaTh pa3oM 3
IHIIMMU CUCTEMaMH.

[Ipoext cranmii "bB" oxomatoe CTBOpEHHS OJHOHMTKOBOTO Ta JIBOHUTKOBOTO
TJIaHIB, SIKI BUBHAYAIOTh, SIK PO3TAIIOBaH1 KOJIii Ta 00JIa HaHHS.

MIIL[ RWA Railwayautomaticais craniiii 0a3yeTbcs Ha MPOTrPaMOBAHHUX
JOTIYHUX KOHTpOJIepax, siki 0OpoOJstoTh 1HGOpMAIiI0 B CTPUIOK, CBITIOOPIB 1
JATYMKIB Ha KOJIISIX Ta CAaMUX PEUKOBUX KiJI.

[Tpu BuOOp1 BpaxoByBalM IXHIO HAIIWHICTh, CYMICHICTb 3 IHIIMMH MPUCTPOSMHU
Ta 3JaTHICTh IBUAKO pearyBatd Tomy obOpamu PLC Modicon Quantumski e
ONTUMAJIBFHUM BHOOpOM IJIsi HAmoi cucTeMu. Po3paxyHOK KiIBKOCTI OOJaTHaHHS
rapaHTye, 10 CTaHIlis Oy/1e TOBHICTIO OCHAIICHA JIJis Oe3repebiitHol poboTH.

Cxemu TIIKJIIOYEHHS MPUCTPOIB HA KOJMISX TaKUX SIK CTPUIOK, CBITIOMOpIB, Ta
petikoBux ki g0 MIIL] 3a6e3neuyoTh TOYHE KEpyBaHHS Ta IMOCTIMHUN KOHTPOJIb.
BoHu BUKOPUCTOBYIOThH 3aXHWINlEH! KaHAIM TEpeaadl MaHuX, Pe3epBHI KOHTPOJIEPU Ta
CHUCTEMH NIEPEBIPKH, 11100 YHUKHYTH 3001B 1 3a0€31eunTu 0e3neKy pyxy.

MIIL[ RWA Railwayautomaticuis cranmii "B" - 1me cydacHe pimieHHs, sKe
pOOUTH KEepyBaHHS METPOMOJIITEHOM O€3MeyHIUM, €(PEKTUBHIIINM 1 3PYYHIIINUM,

BIJIMOBIJaI0YM BUMOTAM CYYaCHHX T€XHOJIOTIH.

Apk.
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