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AmHoraris

bakanaBpchka kBamidikaiiiiHa poOoTa Ha 3100yTTA CTyIeHs OakajaaBp 3a
cnemianbHicTIo 273 3ani3HUYHUN TpaHcHopT Ha Temy OOnamHanHs cTaHmii «M»
MIKpOIIPOLIECOPHOIO CUCTEMOIO €JIEKTPUYHOI LeHTpati3alii. YKpaiHChbKUl JAepKaBHUN
YHIBEPCUTET 3ali3HUYHOTO TPAHCIOPTY, Kadeapa «ABTOMaTHKa Ta KOMIT IOTEpHE
TeJEeKepyBaHHS PYyXOM I0i3aiB» — XapkiB, 2025 pik, 75 apkylliB HOSCHIOBAJILHOT
3allMCKU, MICTUTh 5 TaONuUIlb Ta 7 PUCYHKIB, CIUCOK BUKOPUCTAHUX JKEPEN MICTUTH 3
20 naiiMmenyBaHHs 1 9 nomarkiB. bakamaBpceka kBamidikaliiiina podoTa cripsMoBaHa Ha
BJOCKOHAJIGHHS  cUCTeM  ejekTtpuuHoi  meHtpamizamii  (EI) ®a  ocHOBI
MIKpPOMPOLIECOPHUX TEXHOJOT1H. ¥ poOOTI MpoaHaIi30BaHO Cy4acH1 MiKPOIPOILIECOPHI
CUCTEMH, iXHI [IepeBaru Ta HeJOJIKH, a TAKOK BUMOTHU 10 po3poOku HOBUX cucteM ELL.
OnucaHo XapaKTepUCTUKU OO’ €KTIB YNPaBIIHHA Ta KOHTPOJIIO, IO € OCHOBOI MJIf
CTBOPEHHSI €(PEKTUBHUX PIIICHb.

Y  npyromy po3aun  poO3MISSHYTO TEOPETHUYHI Ta TPAKTUYHI — aCHEeKTH
¢ynkuionyBansas Ell cranuii. Po3poOieHo CTpyKTypHY CXeMy CHUCTEMH, BU3HAU€HO
OCHOBHI (DYHKIIIi MIKpOIPOIIECOPHOI IIEHTpati3aili, CTBOPEHO OJHOHUTKOBUM Ta
JBOHUTKOBHH IUIaH CTaHILIi Ta BAKOHAHO pPO3paxyHOK KaOenbHOI Mepexi. Lle no3Bosie
3a0e3MeunTr HaJliiHy poOoTy cuctemMu. TpeTiil po3aul 30CepeakeHO0 Ha PO3pOOIEHH1
MPUHIUIIOBUX PpIMIEHb. 3ampolOHOBAHO CXEMH VY3TOHKEHHsS JUId  IHTerpamii
KOMIIOHEHTIB CHUCTEMH Ta BUKOHAHO pO3PAXYHOK CIIO)KUBAaHHS EJIEKTPOCHEPrii
KOHTPOJIEPOM, IO CIIPHUs€ ONTUMI3allli eHeproe(peKTUBHOCTI. Pe3ynbTaT 10CaiKeHHS
MOXYTh OyTH BUKOPUCTaHI I MOJEpHI3allli ICHYIOUUX CHUCTEM EJIEKTPUYHOT
LeHTpai3allii, MIJBUIICHHS iXHbOI HaIIMHOCTI Ta edekTuBHOCTI. Pobora wmae
MPAKTUYHE 3HAYEHHS IS 3aJII3HUYHOTO TPAHCTIOPTY, /1€ TOYHICTH 1 Oe31eKa € KpUTUIHO
BaKJINBUMHU.
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JIBOHUTKOBUM IIJIAH; KABEJIBHA MEPEXA; EHEPTOE®EKTUBHICTD:;
CXEMU Y3IOJKEHHSA;CITOXXVUBAHHS EJIEKTPOEHEPI'T; KOHTPOJIEP;
BUMOI'M PO3POBKHW; HAJIMHICTH CUCTEM; MOJIEPHIZAIS EII;
3AJIIBHUYHA CTAHLIIST; ABTOMATU3ALLA ITPOLIECIB; ®YHKILIIT
HEHTPAJIIBALIIL; TEXHIUHI PIIUEHHS; OIITUMI3ALISA CUCTEM.




Abstracts

Bachelor's thesis for obtaining a bachelor's degree in specialty 273 Railway
Transport on the topic "Equipping Station 'M' with a Microprocessor-Based Electrical
Centralization System." Ukrainian State University of Railway Transport, Department
of Automation and Computer Control of Train Traffic, Kharkiv, 2025, 75 pages of
explanatory notes, includes 5 tables, 7 figures, a reference list of 20 sources, and 9
appendices.

The bachelor's thesis is aimed at improving electrical centralization (EC) systems based
on microprocessor technologies. The work analyzes modern microprocessor systems,
their advantages and disadvantages, and the requirements for developing new EC
systems. The characteristics of control and monitoring objects are described, serving
as the basis for creating effective solutions.

The second section examines the theoretical and practical aspects of the EC system's
operation at the station. A structural diagram of the system was developed, the main
functions of microprocessor centralization were defined, single-track and double-track
station plans were created, and the cable network was calculated. This ensures the
reliable operation of the system.

The third section focuses on the development of fundamental solutions. Interface
circuits for integrating system components were proposed, and the power consumption
of the controller was calculated, contributing to energy efficiency optimization. The
research results can be applied to modernize existing electrical centralization systems,
enhancing their reliability and efficiency. The work holds practical significance for
railway transport, where precision and safety are critically important.

Keywords: ELECTRICAL CENTRALIZATION; MICROPROCESSOR SYSTEMS;
RAILWAY AUTOMATION; CONTROL SYSTEMS; MONITORING OBJECTS;
STRUCTURAL DIAGRAM; DOUBLE-TRACK PLAN; CABLE NETWORK;
ENERGY EFFICIENCY; INTERFACE CIRCUITS; POWER CONSUMPTION;
CONTROLLER; DEVELOPMENT REQUIREMENTS; SYSTEM RELIABILITY;
EC MODERNIZATION; RAILWAY STATION; PROCESS AUTOMATION;
CENTRALIZATION FUNCTIONS; TECHNICAL SOLUTIONS; SYSTEM
OPTIMIZATION.
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Beryn

CyuacHuil 3aMi3HUYHUN TPAHCIOPT 3aJEKUTH B HAIIUHUX 1 e(PEeKTHBHHUX
CHUCTEM, SIKi 3a0e3MeuyIoTh Oe3MeuHe Ta TOUHE KepyBaHHS pyXxoM moi3aiB. OqHum i3
HAWBaXJIMBIIIUX PIIICHb IS [HOTO € BIPOBAKEHHS MIKPOMPOIIECOPHOI CUCTEMHU
enexkrpuunoi ueHtpamizamii (EL). Y pmaniii poOOTI JOCHIKYETHCS TIPOIIEC
obOnamHanHs ctaHIii «M» cydacHoro cuctemoro MIIL] Ebilok — 950, sxa mo3Bossie
aBTOMAaTHU3yBaTH KJIIOUOBI MPOLIECH Ta MiABHILY€E OE3MeKy eKCIUTyaTallil 3aIi3HUYHO1
CcTaHIil.

OcHoBHa MeTa poOOTH — JleTajJdbHO MpoaHaizyBatu BcTaHOBiIeHHA MIIL]
Ebilok — 950, ouinutH ii (yHKUIIOHATBHI MOMKJIMBOCTI Ta BHU3HAUUTHU IE€pEBaru
MOPIBHSHO 3 TPAAULIHHUMHU cucTeMaMu. Ll cucrema 3abe3nedye TOUHE KEpyBaHHS
CTPIJIOYHUMH TIepEBOIaMHU, CBITIIO(hOpaMHu Ta IHIIMMHU 00’ €EKTaMH CTaHIII1, 1110 3HAYHO
3HIDKYE€ WMOBIPHICTh JIOACHKUX TOMIJIOK. 3aBISKH BUKOPHUCTAHHIO TEPEIOBHUX
texnosoriii, MIIL] Ebilok — 950, cnpusie exoHOMIi €JIEKTpOEHEPTii, MOJErIIye
TEXHIYHE 00CIIyrOBYBaHHS Ta MiJABUIILYE 3arajbHy €(pEeKTUBHICTH pOOOTH CTAHIIII.

JlocniikeHHs UTI0CTpYE, sIK MikporpoiiecopHa cucteMa Ebilok — 950 3natHa
TpaHcopMyBaTU CTaHIIIO «My, MIABUILYIOYM ii TEXHOJOTIYHICTh, HAAINHICTH 1
ekoHOMIYHY edektuBHicTb. BnpoBamxenns MIIL] Ebilok — 950x03Bossie
ABTOMAaTU3yBaTH KEpPyBaHHS CTPUIKAMH, CUTHAJIAMH Ta IHIIUMHU OO0 €KTaMH, IO
3MEHIIIY€ PU3UK TOMUJIOK 1 OMITUMI3y€e poOoTy cTaHIli. Cuctema cripusie 3HIKEHHIO
€HEepProCIIOKMBAHHS Ta CIIPOIIY€E TEXHIYHE OOCIYTOBYBaHHS, MIO € BaXKIMBHUM IS
CYyYacCHMX 3aJTI3HUYHUX 00’ €KTIB.

PesynbraTit po60TH MarOTh MPAKTUYHY IIIHHICTD TSI 1H)KEHEPIB 1 (axiBIIiB, K1
3aiMarOThCS MOJIEPHI3AIIIEI0 3aTI3HUYHOT 1HPPACTPyKTypr. BoHU Takok CTBOPIOIOTH
OIAIPYHTS 71 MOJANIBIIOT0 PO3BUTKY aBTOMATH3allli B TPAHCIOPTHOMY CEKTODI,
CIPUSIOYM BIPOBAKEHHIO IHHOBALIMHUX PIIICHb.

Pesynbratu AOCHIIKEHHS CTBOPIOIOTH OCHOBY JJISi BIOCKOHAQJICHHS 1HIIUX
3QM3HAYHMX  CTaHIHA, CHOPHUSAIOYM IIJIBHINCHHIO O€3MeKH, HaaIMHOCTI Ta
e(eKTUBHOCTI pyxy moi3aiB. OTpuMaHi JaHl JO3BOJIIOTH ONTHUMI3yBaTh poOOTY

1H(pPaCTPYKTYpH, 3aCTOCOBYIOUH CY4YaCHI TEXHOJIOT1i aBTOMAaTH3allii.
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BucHoBkn

Y mporieci aHai3y HUTSIX1B BAOCKOHAJIEHHS CUCTEM €JIEKTPUYHOT IEHTpaTi3aii
OyJ710 MPOBENEHO AETallbHE BHUBUEHHS Cy4aCHUX MIKpPOMPOIIECOPHUX CHCTEM, iXHIX
MO>KJIUBOCTEH 1 HeZIOMIKIB. Byllo po3misiHyTO BUMOTH 0 PO3POOIEHHS TAKUX CUCTEM,
mo0 BOHM BIAMNOBITATM Cy4YacCHHMM CTaHJapTaM O€3MeKd, HaJIIHHOCTI Ta
edexkTuBHOCTI. Takok MpoaHali30BaHO OO’€KTH YMPaBIiHHSI W KOHTPOIIO, IO
JIOTIOMOTJIO  Kpaiie 3pO3yMITH, SIK CHCTEMH IIEHTpami3aiii B3a€EMOMIIOTH 13
3alII3HUYHOIO 1H(pacTpykTyporo. Lleit etan 1aB 3Mory BUSHAUYUTH KIIFOUOB1 HAITPSIMKH
JUIA TIOKpallleHHs poOOTH CHUCTEM, 30KpeMa 4Yepe3 BUKOPUCTAHHS CY4YacCHUX
TEXHOJIOT1H 1 ONTUMI3AIlII0 TPOIIECIB.

Hpyruii  po3ainl  MOPUCBAYEHO TEOPETHYHUM 1 MPAKTUYHUM OCHOBaM
(GYHKIIIOHYBaHHS €JIEKTPUYHOI IeHTpati3alii ctaniii. byiao po3pobieHo CTpyKTypHY
CXEMY, SIKa MIOKA3YeE, K P13HI KOMIIOHEHTH CUCTEMU OB’ s13aH1 MK c00010. Bu3HaueHo
OCHOBHI  (PyHKIIi = MIKPONPOLECOPHOT  IMEeHTpadizamii, Mmoo 3a0e3NneuyroTh
ABTOMATHU3AIlI0 YIPABIIHHS PYyXOM IOI3iB. TakoXX CTBOPEHO OJHOHUTKOBUN 1
JIBOHUTKOBHI IJIAHU CTaHIIIi, K1 JOMOMAaraloTh OPraHi3yBaTH pyX 1 KOHTPOJIIOBATH
roro. IlpoBeneHo po3paxyHOK KaOelbHOI Mepexi, 100 3a0e3meuuTH HajaiiiHe
3’€JTHAHHS BCIX eneMeHTIB. LI Kpoku 3akjaiu MilLHY OCHOBY [JIsl MPAaKTHYHOI
peaiizalii CHCTEMHU.

Y TpeThoMy PpO3IiTi 30CEPEIKEHO yBary Ha po3poOJeHHI MPUHIMIIOBUX
pimieHb. CTBOPEHO MPUHUMUIIOBI CXEMH Y3TOJKEHHS, K1 3a0€3MeUyI0Th 3JIar0 KEeHy
poOOTY BCiX KOMIIOHEHTIB cucTeMH 0e3 300iB. [IpoBeeHo po3paxyHOK CIIOKMBaHHS
EJIEKTPOCHEPTii KOHTPOJIEPOM 13 ypaxyBaHHSIM MIKOBUX HaBaHTaxeHb 1 pe3epny (10 —
20%), 110 rapaHTye cTadlIBHICTh pOOOTH HABITH 32 MAKCUMAJIbHUX YMOB. J[>kepeno
YKUBJICHHs Mae€ 3a0e3mnedyBaru moHaiMene 423,36 BT.

3aranom, mpoBesieHa po0oTa J03BOIMIIA THOILIE 3pO3YyMITA TPUHIIUITIN pOOOTH
CHUCTEM EJICKTPHYHOI IISHTpaji3allii, BUSBUTH IUISXH IXHBOTO BJIOCKOHAJICHHS Ta
PO3pPOOUTH IPAKTUYHI PIIIEHHS.

i pe3ynpTaTy CTBOPIOIOTH HAIIHHY OCHOBY JUTSI TTOMIAJIBIIIOTO BIIPOBAIKEHHS

I omTUMI3allii CUCTEM, 110 CIIpUsITUME Oe3Merli Ta e(PEeKTUBHOCTI 3JII3HUYHOTO PYXY.
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