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1. YnockoHaseHHS CUCTeMU YTPUMAaHHS TEXHIYHUX 00'€KTIiB 3a/1i3HUYHOTO TPAHCIIOPTY 3 YPaxXyBaHHSIM 3aJIEXKHUX

BiIMOB iX eJ1leMeHTiB

2. Improvement the railway transport technical objects maintenance system, taking into account the dependent
failures of their elements

Pedepar:
1. T'pumeukina T. C. YOOCKOHaJI€HHS CUCTEMU YTPUMaHHS TEXHIYHUX 00'€KTIB 3a1i3HUYHOTO TPAHCIIOPTY 3
ypaxyBaHHSM 3aJIeXXHUX BiIMOB ix eseMeHTiB. — KBasigikaliliina HaykoBa Mpalist Ha IIpaBax pykomnucy. Jluceprartis

Ha 37100yTTsl HAYKOBOT'O CTYIIEHs KaHIMATa TEXHIYHMX HayK 3a crenianbHicTio 05.22.20 «Excrutyarallis Ta pEMOHT



3aco06iB TpaHCHIOPTY».— JJHINPOBCHKMI HaLliOHAJILHUI YHIBEPCUTET 3aJ1i3HUYHOTO TPAHCIIOPTY iMeHi akageMika B.
JlazapsiHa, [JHinpo, 2021. luceprariiiHa po6oTa IpUCBSYeHa MPobseMi IiIBULIEHHS HallifHOCTI IOKOMOTUBIB y
eKCIulyaTallii 32 paXyHOK YZ,0CKOHAJIEHHs iX CUCTEMU YTPUMAaHHS IIJISIXOM YPaxXyBaHHS 3aJI€KHUX BiIMOB
€JIeMEHTIB. BUKOHAHO OrJIs/ Cy4YaCHUX CUCTEM YTPUMAaHHS JIOKOMOTUBIB, PO3TJISIHYTO METOAUKY BUOOPY
palioHaZbHUX CUCTEM YTPUMaHHS. 3'SICOBAHO, 1[0 MPUYMHAMU OiIbIIOCTI TPAHCIIOPTHUX IOAiN Y TIOKOMOTUBHOMY
rOCIOJAPCTBI € 3aJIeXKHI BiTIMOBY €JIeMEHTIB. [Ipu 1bOMy XO[IHA iCHYIO4Ya METOJMKA HE BPAaXxOBYye TaKiBiIMOBU IIpU
n1o6y10Bi palioHaIbHOI CUCTEMU YTPUMaHHS. Y paMKax BUpIlIEeHHs Liei Ipo6sieMy 3allpOIIOHOBAaHOBPAXYBaHHS
3aJIEXKHUX BiIMOB [1J151 BIOCKOHAJIEHHS] CUCTEMU YTPHMMAHHS TSITOBOTO PYXOMOTO CKJIAy Ta MifBUIIEHHS 10T0
€KCIIJIyaTaliliHOI HaAiHOCTI. BUBeIeHO pEKYpEHTHE CIiBBiIHOLIEHHS HA MHOKHMHAX, K€ ONMCY€E NOMNUPEHHS
3aJIe’KHUX BiIMOB 110 TE€XHiuHi cuctemi. Ha 0CHOBI 11bOTr0 CHiBBiAHOIEHHSI PO3PO6IEHO MOZEJb, SIKa JO3BOJISIE
BM3HAYATH BIUJIMB 3aJI€JKHUX Bi]MOB Ha BapTiCTh HEIJIAHOBUX PEMOHTIB, BDAXOBYBAaTH BUTPATU HA YCYHEHHS
HACJIIJKIB 3aJI€;KHUX BiIMOB. 3alpONOHOBAHO palliOHaIbHY CUCTEMY YTPMMAaHHA, SIKa BpDAXOBY€E BUTPATU KOIITIB,
4yacy Ta eKOoJIOTIYHUX PEeCYPCiB IpU 0OMEXKEeHHi [10Ka3HUKa iHTEHCUBHOCTI BiiMOB. [1Jis1 OLiHIOBaHHSI BUKOHAHHSI
CHACTEMU YTPUMAaHH$ 3alIPOIIOHOBAHO BUKOPUCTAHHS €JMHOT0 iHTErpajbHOrO OKA3HMKA, KU O6yyeThCsl Ha
OCHOBI CTaTUCTUYHUX JAHMX i33aCTOCYBAaHHSIM METO/IB 3HDKEHHS PO3MIPHOCTI, 10 LO3BOJIMJIO BpaxyBaTu
iHdopmario Ipo cucTeMy TEXHIYHOrO OOCIYTOBYBAaHHS Ta PEMOHTY, a TAKOX BIJIUB OJATKOBUX II0KA3HUKIB
(Hampukian, BAHTaKOO06Ir) Ha cCUCTEMY YTpUMaHHS. Takox 6yJI0 BUKOHAHO OLiHIOBaHHS CTaHy 6€3IIeKU PYXy B
JIOKOMOTMBHOMY T'OCIIOZAPCTBi 3 BUKOPUCTAHHSIM 3alIpDOIIOHOBAHOI METOIVMKHY, SIKA JO3BOJIWJIA [IEPENUTH Bif, 33
ITOKa3HUKIB [10 OJIHOTO, SIKUI OCTAaTHBOIO Mipolo (3i 30epeskeHHsAIM 85 % BuxinHoOi iHdopMaliii) XxapakTepusye cTaH
0e3rexu pyxy. 3alIpollOHOBaHO pallioHaNbHY CUCTEMY YTPUMAaHHS JIOKOMOTHUBIB, sIKa BpaXOBY€ 3aJI€XKHI BilMOBU
obs1afiHaHH, Ta HAJJaHO OLiHKY ii eKOHOMIYHOi epekTuBHOCTI Ha npukiani TE]] enexrpososa cepii [JE1. BukonaHi
IOOCJIiIKEeHHS [10Ka3ajy, 0 3allPOIIOHOBAHA CUCTEMA YTPUMAHHS JO3BOJISI€ 3MEHIINTH BaPTiCTh JKUTTEBOTO LUAKITY 1

TEI] uporo enexkrporosa Ha 10,51 Tuc. rpH.

2. Thesis for a candidate of technical sciences degree in specialty 05.22.20 "Operation and repair of
transportmeans” - Dnipro National University of Railway Transport named after Academician V. Lazaryan, Dnipro,
2021. The work was performed at the Department of Applied Mathematics of the Dnipro National University of
Railway Transport named after Academician V. Lazaryan of the Ministry of Education and Science of Ukraine. The
thesis is devoted to solving the problem of improving the existing system of maintenance of technical objects of
railway transport, namely, to take into account the influence of dependent equipment failures. The introduction
substantiates the relevance of the topic of the dissertation, formulates the purpose and main tasks of the research,
determines the scientific novelty of the work and the practical significance of the results obtained, shows the
connection of work with scientific themes. Information is given about the testing of the results of work, the
personal contribution of the author and his publication. In the first section of the thesis, an analysis of the current
state of traction rolling stock hold systems was carried out. Their advantages and disadvantages are determined.
The lack to take into account the consequences of dependent failures of the main components of locomotives in
any existing system of maintenance of technical objects of railway transport was detected. The analysis of
transport events in the locomotive economy was carried out, which revealed that most of the accidents arose
precisely due to the reasons for the equipment failures. According to the results of the first section the expediency
of taking into account the dependent failures of elements of technical systems during construction of a rational
system of holding these objects has been proved. The main task of rail transport is to ensure the needs of the
population in transportation, that is, the solution of problems and the national economy and social needs. Modern
realities also demand a careful attitude towards the use of ecological resources (water, fuel, etc.). Therefore, the
question arises about the choice of rationality criterion when improving the railway transport technical objects
maintenance systems. In the second section of the thesis, a systematic analysis of the theoretical foundations for
improving the locomotive retention system was carried out. The main quantitative characteristics of the reliability
of the system and the concept of dependent failure are considered. Modeling of failure to work and recovery
process was performed. A recurrence ratio is described that describes the distribution of dependent failures on
the system. Based on this correlation, the deterministic and probabilistic models of the distribution of dependent



failures on the system are developed. This allowed taking into account the costs of eliminating the consequences
of dependent failures in the maintenance system of technical objects. To assess the quality of the maintenance
system and other aspects of the work of the locomotive park, a method is proposed based on methods of reducing
the dimension of the data. With this technique, it is possible to analyze the state of the locomotive economy on
various aspects (in terms of traffic safety, in terms of the quality of the implementation of the system of locomotive
hold, in terms of operational safety, etc.). The third section of the thesis a method for determining a rational
maintenance system using the mathematical apparatus of vector optimization. As criteria of rationality, according
to the results of the analysis in the second section, the following indicators are selected: costs of expenses, time
expenditures, expenses of ecological resources. The problem of vector optimization for three functions, which are
described in detail, is formed. The basic conditions for existence of the solution of this problem are formulated. In
the fourth section of the thesis, an estimation of the work of the locomotive park was carried out by methods of
reducing the dimension of data, which made it possible to get rid of redundant duplicate information from a large
number of output indicators of the activity of the locomotive economy. In order to evaluate the efficiency of the
maintenance system, using the method of the main components and the hierarchy analysis method, a single
integral index, the Index of execution the maintenance system, was developed. The fifth section of the thesis
presents the methodology and calculates the cost of the life cycle of the locomotive, taking into account the
dependent failures of its equipment. This technique has allowed to determine the average cost of unplanned
repair, which in turn allows you to improve the retention system. Approbation of the methodology work is carried
outon data on the failure of the main equipment of electric locomotives DE1.
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