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Marictepcbka po0OoTa NPHUCBAYEHA aKTyaldbHIA MpoOJeMl YAOCKOHAJICHHS
PEMOHTHHX TIPOIIECIB JIOKOMOTHBHOTO TapKy YKpaiHu. 3 OTrisay Ha 3HAYHYy
3HOIIEHICTh OOJaJHAHHS, [0 HETaTUBHO BIUIMBa€ Ha €(QEKTUBHICTh Ta OE3IMeKy
3aJII3HUYHOTO TPAHCIOPTY, 3aIIPOIIOHOBAHO KOMIUIEKCHUM MIIAX1J JUIsl 3a0€e3MeUeHHs
BHUCOKOI SIKOCTI TEXHIYHOTO OOCIYTOBYBAaHHSI Ta MIABUIICHHS HAIIWHOCTI poOOTH
JIOKOMOTHBIB.

MeTo10 pod0oTH € po3poOKa MPOMO3UIIIA 1010 BIPOBAKEHHS CTaIllOHAPHOT
JIIarHOCTUYHOT CHCTEMH KOHTPOJIIO KOJICHO-MOTOPHUX OJIOKIB JUISl ITiJIBUILICHHS
SKOCT1 pEMOHTHUX poOIT Ta 3a0e3nedeHHs HaliiHoi ekcrutyaTanii TPC.

O0’exkTOM J0CHIIKEHHSI € TMPOLEC BIPOBAIHKEHHS HOBITHIX TEXHOJOTIH Y
pemoHT TPC B noKOMOTUBHOMY ienio «XapKiB — COPTYBaJIbHUIN.

Y po6oTi OOrpyHTOBaHO HEOOXIAHICTH 3aCTOCYBAaHHS CYYaCHHMX TEXHOJIOTIH,
30KpeMa NPEIUKTUBHIM JIarHOCTULI, IO 0a3yeTbcsi Ha alropuTMax IITYYHOIO
IHTEJICKTYy Ta ONTHYHUM CHCTEMaM pPO3Ii3HABAHHS /I BUCOKOTOYHOTO KOHTPOJIO
KOJIICHO-MOTOPHHUX OJIOKIB. 3alpornOHOBaHI pINIEHHS JEMOHCTPYIOTh BHCOKY
e(heKTUBHICTh Yy TIJIBUIIEHHI SKOCTI PEMOHTY Ta CKOPOUYEHHI dYacy IPOCTOIO
JIOKOMOTHBIB.

Po3pobnenuii KOMIJIEKCHMM MiAXiJ [0 TMIABUIIEHHS SKOCTI KOHTPOJIIO
TEXHIYHOTO CTaHy BKJIIOYAE PO3PAXYHOK E€KOHOMIYHOTO €(EeKTy BiJl BIPOBAKCHHS
HOBITHIX TEXHOJIOTiH, 10 MIATBEP/XKY€E MJOIUIBHICTh 1X 3aCTOCYBaHHS A
MiaBUIEHHST €(EeKTUBHOCTI PEMOHTHOrO mpolecy. HaykoBa HOBu3HA poOOTH
HoJIsirae y po3po0Ili KOMIUIEKCHOTO MITXOAY A0 SIKOCTI KOHTPOJIIO TEXHIYHOTO CTaHy
TPC, mo BKJIIOYAa€ CydacHI METOAM MOHITOPUHIY Ta €KOHOMIYHUN pO3paxyHOK
edeKTy BiJl iX BIPOBAI>KEHHS.

[IpakT4Ha 3HAYYILIICTh JOCHIPKCHHS MOJSATAE Y MOMJIUBOCTI BIPOBAKEHHS
3aMpOINOHOBAHOI CTAI[IOHAPHOT J1arHOCTUYHOI CHUCTEMH Yy JIOKOMOTHBHOMY JEIO
«Xapkie — CopryBanbHUil». BHUKOpUCTaHHA CyYacHUX JI1arHOCTUYHUX 3ac00iB
JO3BOJIUTh 3HAYHO TMOKPALIUTH SKICTh PEMOHTHUX pOOIT, MIABUIIUTH Oe3neKy
eKCIUTyaTarii, CKOPOTUTH 4Yac TPOCTOI0 Ta 3HU3UTH BUTpPATH Ha TEXHIYHE
00CITyroBYBaHHS IO € BAKIUBUM JIsl €EKTUBHOCTI pOOOTH JJOKOMOTHBHOTO JIETO.



ABSTRACT

V.E. Vinichenko. Qualification Master's Thesis of the second (master's) level
of higher education on the topic: "Integration of Advanced Technologies in the
Locomotive Repair Process to Improve Quality and Reliability' includes 17
presentation slides, 95 A4 pages of explanatory notes, which include 15 figures, and
44 literary sources.

Keywords: ROLLING STOCK, REPAIR, RELIABILITY, QUALITY,
STATIONARY  DIAGNOSTIC  SYSTEM, WHEEL-MOTOR  BLOCK,
PREDICTIVE DIAGNOSTICS, MONITORING, IOT TECHNOLOGIES.

The master's thesis is dedicated to the current issue of improving the repair
processes of Ukraine's locomotive fleet. Given the significant wear and tear of the
equipment, which negatively affects the efficiency and safety of railway transport, a
comprehensive approach is proposed to ensure high-quality maintenance and improve
the reliability of locomotives.

The aim of the work is to develop proposals for the implementation of a
stationary diagnostic system for monitoring wheel-motor blocks to improve the
quality of repair work and ensure reliable operation of rolling stock.

The object of the study is the process of implementing advanced technologies
in the repair of rolling stock at the "Kharkiv-Sortuvalny™ locomotive depot.

The work substantiates the need to apply modern technologies, in particular
predictive diagnostics based on artificial intelligence algorithms and optical
recognition systems for high-precision control of wheel-motor blocks. The proposed
solutions demonstrate high efficiency in improving the quality of repairs and
reducing locomotive downtime.

The developed comprehensive approach to improving the quality of technical
condition control includes the calculation of the economic effect of implementing
advanced technologies, confirming the feasibility of their application to enhance the
efficiency of the repair process. The scientific novelty of the work lies in the
development of a comprehensive approach to the quality control of the technical
condition of rolling stock, which includes modern monitoring methods and the
economic calculation of the effect of their implementation.

The practical significance of the study lies in the possibility of implementing
the proposed stationary diagnostic system at the "Kharkiv-Sortuvalny™" locomotive
depot. The use of modern diagnostic tools will significantly improve the quality of
repair work, increase operational safety, reduce downtime, and lower maintenance
costs, which is important for the efficiency of the locomotive depot.
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Beryn

AKTyaJbHicTh. PO3BUTOK 3alli3HMYHOTO TPAHCIOPTY € OJIHUM 13 KJIFOYOBHX
(akTopiB 3a0€3MEeUeHHs] CTAJIOr0 €KOHOMIYHOTO PO3BHUTKY, COLIAIbHOI CTaOLIBHOCTI,
n00po0yTy Ta HaIllOHAJIBLHOI 0e3Meku. Y CydacHHUX yMOBaxX BOEHHOTO CTaHy B YKpaiHi
pOJIb  3AM3HUYHOTO  TPAHCIOPTY HaOyna KPUTHYHO  BaKIMBOTO  3HAYCHHS,
3a0e3neuyroun MOOUIBHICTh BIMCHKOBUX 1 TyMaHITapHUX BaHTAXIB, €BaKyallilo
HaceJIeHHs Ta 0e3MepepPBHICTh JIOTICTUYHUX MOTOKIB. Y IIbOMY KOHTEKCTI HaJIAHICTh 1
e(eKTUBHICTh pPOOOTH JIOKOMOTHBIB CTajla OJHIEI0 3 OCHOBHUX TNEPEIyMOB
(GYHKIIOHYBaHHS TPAHCIIOPTHOI IHPPACTPYKTYpPHU KpaiHU .

JIOKOMOTHBH, SK OCHOBHA CKJIaJIOBa PYXOMOI'O CKJIaAy 3aJTi3HUYHUX CHUCTEM,
MalTh 3HAYHWUN BIUIMB Ha €(QEKTHBHICTh Ta O€3MeKy NepeBe3eHb. 3 Orisay Ha
CKJIAAHICTh 1X KOHCTPYKII Ta BHUCOKI BUMOTHU JO €KCIUTyaTallliHUX XapaKTEPUCTHK,
MUTAaHHS HAIIMHOCTI Ta SAKOCT1 IX PEMOHTY CTalOTh JAeal aKTyaTbHIITAMH.

CkragHl YMOBH eKCIUTyaTarlii JIOKOMOTHBIB T/l Yac BilfHU, 30KpeMa ITiIBUIICH]
HAaBaHTAXXEHHS, YacTi MEPEeBE3EHHs BaXXKUX BaHTAXiB, €KCTPEMallbHI TeMIlepaTypHi
PEXKUMHU Ta PU3UKH TOIIKOHKEHb 1HOPACTPYKTYPH, BUCYBAIOTh JI0JATKOBI BUMOTH 0
iXHBOT TEXHIYHOI CIIPAaBHOCTI. 3acTapisi MiAXOIU 10 PEMOHTY, SIKi 4acTo 0a3yloThCs Ha
perIaMeHTHUX IHTepBajiax 0e3 BpaxyBaHHS (DaKTUYHOTO CTaHY TE€XHIKH, BUSBISIOTHCS
Hee(DeKTUBHUMU B YMOBaX, KOJIM KOXHAa XBWJIMHA TPOCTOI0 JIOKOMOTHBA MOXKE
BIUTUHYTH Ha 0OOPOHO3/IaTHICTH Ta O€3MEKy MepeBE3CHb.

VY mmMx yMoBax iHTerparlisi HOBITHIX TEXHOJIOTIH y TPOIEC PEMOHTY JTOKOMOTHBIB
CTa€ HE JIUIIE EKOHOMIYHO BUIIPABIAHOIO, ajiec W HEOOXITHOIO I 3a0e3IeUeHHS
OTEPAaTUBHOCTI Ta TOYHOCTI TexXHIYHOTO oOcmyroByBanHsA. CydacHi pileHHS
JI03BOJISTFOTh 3HAYHO TIBUIIUTH SIKICTh PEMOHTY Ta HAJIHHICTH POOOTH JJOKOMOTHBIB
HaBITh Y HAUCKIAAHIIIMNX YMOBAaX €KCILTyaTaIlli.

B ymoBax BIiHM TakoX TMOCHUJIIOETbCS  HEOOXIAHICTh  ONTUMAIBHOTO
BUKOPHUCTaHHSI PECypciB, BKJIIOUAKOYM Marepiaiu, pobouy cuwiy Ta yac. HoBiTHi

TEXHOJIOT1i JIO3BOJISIIOTh HE JIMIE MIHIMI3yBaTH BUTpaTH, aje ¢ 3a0e3nedutu
9



JOBrOCTPOKOBY HAJIMHICTh JIOKOMOTHBIB, [0 KPUTHYHO BAXKIUBO IS HIATPUMKHU
CTaJIOro (PyHKIIOHYBaHHS 3a113HUYHOI MEPEXKI.

CydacHMil cTaH TEXHOJIOTIYHOIO  3a0€3MeYeHHsT PEMOHTHUX  IPOLECIB
JIOKOMOTHUBIB B YKpaiHi XapaKTepHU3yeThCs MOCTYNMOBUM IMEPEXOJOM BiJl TPaaULIHHUX
METO/11B 0OCIYroByBaHHS J0 BIPOBAKEHHS 1HHOBAI[IMHUX pimieHb. BuHukae norpeda
B IHTerpaiii HOBITHIX TEXHOJOT1H, $KI JO3BOJSIOTH MiJBUIIUTH TOYHICTH
JiarHOCTYBaHHS, ONTHUMI3YBaTH TPOIECH PEMOHTY Ta 3a0E3MEYUTH JOBTOCTPOKOBY
CKCIUTyaTalllifHy HaIHHICTh JOKOMOTHBIB[7].

[HHOBAIIIHI MIX0AH, 30KpeMa BUKOPUCTAHHS aBTOMATH30BAaHUX J11arHOCTHYHHUX
KOMIUIEKCiB, CHUCTEM MOHITOPHHTY B pEaJbHOMY 4Yaci, IITYYHOTO IHTENEKTy Ta
nepeoBUX MaTepialliB [l PEMOHTY, BIAKPUBAIOTh HOB1 MOJIMBOCTI JIJII MOJCpPHi3aIii
PEMOHTHOI 0a3u 3ali3HUYHOI rany3i. Bonu 3a0e3nedyloTh HE JIMIE 3HMXKEHHSI BUTpAT
Ha OOCIYyroBYBaHHS Ta YCYHEHHS aBapii, ajie¢ ¥ 3HAYHO MMiJIBUINYIOTh PIBEHb O€3IMEeKU
NEepeBe3eHb, 0 € KPUTUYHUM JJisi 3a70BOJICHHS MOTped CydacHOi TpaHCHOPTHOI
1HGpaCTPYKTYpH.

MeTto10 MaricTepcbkoi pod0oTH € po3poOKa MPOMO3UIINA IIOJI0 BIPOBAIKEHHS
CTaIllOHAPHOT JIIarHOCTUYHOI CHUCTEMU KOHTPOJIIO KOJIICHO-MOTOPHUX OJIOKIB Y
JIOKOMOTHUBHOMY Jierio «XapkiB — CopTyBabHUN» 711 TMABUIIICHHS SKOCTI PEMOHTY Ta
HagiiHocTi TPC B ekcruyarartii.

Buxonsun 3 11p0T0, BUHHMKA€ HEOOXITHICTh BHUPINICHHS Ba)XJIWBOI HAYKOBO-
TEXHIYHOI MPOOJIEeMHU YIOCKOHAICHHS €()EeKTUBHOCTI JIarHOCTYBaHHSI TEXHIYHOTO CTaHY
JIOKOMOTHUBIB NIJISTXOM CTBOPEHHSI HOBUX METOIB KOHTPOJIO SIKOCTI pOOOTH CKJIaJ0BHUX
TPC.

JIJist MOCSATHEHHS TOCTABIICHOT METH JIOLUILHO BUPIMIATYA HACTYITHI 3aBIaHHS:

- BUBYUTH TEOPETUYHI OCHOBH CTaHY TEXHOJOTIYHOTO 3a0€3MEeUEHHSI PEMOHTHUX
MIPOIICCIB TIOKOMOTHBIB;

- BU3HAYUTH MTPOOJEeMH Ta HEAONIKA Yy ICHYIOYIM CHCTEMI ILIaHOBO-
MOTIEPEIKYBAIBHOTO PEMOHTY JIOKOMOTHBIB;

- [poaHalI3yBaTH Cy4yacH1 I1HHOBALIMHI MIAXOJAU, 30KpeMa BUKOPUCTAHHS

aBTOMAaTHU30BAaHUX J1aTrHOCTUYHUX KOMIUIEKCIB;,
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- HaJlaTH TPOTIO3UILIT 111010 BIPOBAJ)KEHHSI CTAllIOHAPHOI JIIarHOCTUYHOT CUCTEMU
JUIsL BIIOCKOHAJICHHSI TEXHOJIOT1l Ta MIIBUIICHHS SKOCTI PEMOHTY KOJICHO-MOTOPHHUX
OJIOKIB;

- npoaHali3yBaTH (PaKTOPH, 110 BIUIMBAIOTh Ha SIKICTh YTPUMaHHS PyXOMOTO
CKIamdy;

- BUBHAUYUTHU OPIEHTOBHUU €KOHOMIYHHMI €(eKT BiJ BIPOBAKEHHS CTAI[IOHAPHOT
JTIarHOCTUYHOI CHCTEMH KOHTPOJIO KOJICHO-MOTOPHHMX OJIOKIB 3 ypaxyBaHHSM BILTUBY
Ha SIKICTb PEMOHTY Ta HaJIHHICTh JOKOMOTHBIB B €KCILTyaTaIlli.

O0’exkTOM [OCTIIKEHHSI € TPOLIEC BIPOBAHKEHHS HOBITHIX TEXHOJOTIH Yy
pemonT TPC B nokomoTuBHOMY Aeno «XapkiB — COpTyBaJIbHUI.

IIpeamMeToM AOCHiIKEHHS € SKICHI MOKAa3HUKHU TEXHOJOTIUHOTO 3a0e3nedeHHs
PEMOHTHHX TIPOIIECiB JIOKOMOTHBIB B JICTIO.

MeToan aociigkeHHsi. Y poOOTI BUKOPHUCTOBYBAIKMCH 3arajlLHOHAYKOBI METOIN
Taki K CIOCTEPEKEHHS, OMUC Ta TEOPETHYHI — aHaji3, y3arajJbHEHHS, KiacuQikalis
TOIIIO.

HaykoBa HOBUM3HA Ta mNpaKTHYHe 3HAYEHHS OJEPKAHUX pe3yJabTaTiB
CIIPSIMOBaH1 Ha KOMIUICKCHHM IAXi O MIABHUIIEHHS SKOCTI KOHTPOJIIO TEXHIYHOTO
crany TPC Ta MOXJIMBOCTI BIPOBAJKEHHS 3alpPOIOHOBAHOI  CTaIllIOHAPHOI
JIarHOCTUYHOI CUCTEMH Yy JIOKOMOTHBHOMY JAerno «XapkiB — CopTyBaldbHHUI» 0
J03BOJIUTh 3HAYHO TIOKPAIIUTH SKICTb PEMOHTHHUX POOIT, TIJBHIIUTH Oe€3IeKy
eKCIUTyaTailii, CKOPOTHTH 4Yac TMPOCTOK Ta 3HU3UTH BHUTPATH HA TEXHIYHE
00CITyroBYBaHHS IO € BAKIUBUM ISl €pEKTUBHOCTI POOOTH JIOKOMOTHBHOTO JETIO.

[aTerparliss HOBITHIX TEXHOJOTIM y PEMOHT JOKOMOTHUBIB JTO3BOJUTH HE JUIIE
MABHUIIKTH IX SKICTh Ta HAaAIMHICTD, ajlie¢ i CTaHE BAXKJIMBHUM €JIEMEHTOM 3a0€3IeUueHH
HaIllOHAJIbHOT 0€3MeKH Ta BIAHOBICHHS KPAaiHU ITiCIIS BIHHU.

Amnpobanisi pe3yJbTaTiB po00TH.

OCHOBHI TOJIOKEHHS MaricTepchKoi pobOTH OyiM BUCBITICHI Y T€3aX JOMOBIMI
«IHTerpamis HOBITHIX TEXHOJIOTIA Yy TMPOIEC PEMOHTY JIOKOMOTHBIB 3 METOIO
MIJBUIIIEHHS SKOCTI Ta HAIIMHOCTI X poOOTH» Ha 84-CTyNEHTChKIA HaYKOBO-TCXHIUHIN

koHpepenmii YkpAY3T 11-13 rpyans 2024p. Xapkis : YrpJLY3T. 2024 [34].
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