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1. y,[[OCKOHaJIeHHH CUCTEMU YTPUMAHHAI TEeXHIYHUX 00'€KTiB 3aIi3HUYHOTO TPAHCIIOPTY 3 YPaXyBaHHAM 3aJIESKHUX

BiIMOB iX €JIEMEHTIB

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

Pedepar:

1. T'pumeukina T. C. YIOCKOHaJIEHHS] CUCTEMHU YTPUMAHHS TEXHIYHUX 00’€KTiB 3aJ1i3HUYHOTO TPAHCIIOPTY 3
ypaxyBaHHSM 3aJIeXKHUX BiIMOB ix eseMeHTiB. — KBaniikarilina HaykoBa npais Ha rpasax pykomnucy. Jucepraris
Ha 37100yTTs1 HAYKOBOI'O CTyII€HS KaHAUaTa TEXHIYHUX HayK 3a crelianbHicTio 05.22.20 «Excrnyaralis Ta peMOHT
3aco06iB TpaHCHIOPTY».— JJHINPOBCHKMI HalliOHAJIBLHUI YHIBEPCUTET 3a/1i3HUYHOTO TPAHCIOPTY iMeHi akageMika B.
JlazapsiHa, [JHinpo, 2021. lucepraniiiHa po60Ta IpuCBSYeHa MTPobseMi MiIBULeHHS HallilHOCTI IOKOMOTHBIB y

eKCIlJTyaTallii 3a paxyHOK yJOCKOHAJIEHHS iX CUCTEMHU YTPUMAHHS MIJISIXOM YPaxyBaHHS 3aJI€KHUX Bi]MOB



€JIEMEHTIiB. BUKOHAHO OrJIsi Cy4aCHUX CUCTEM YTPUMAHHS JIOKOMOTUBIB, PO3IJISIHYTO METOAUKHU BUGOPY
palioHaJbHUX CUCTEM YTPUMaHHS. 3'5ICOBaHO, 1110 IPUYMHAMU Gi/IbIIOCTI TPAHCIIOPTHUX MOLiM Y IOKOMOTUBHOMY
rOCIOJAPCTBI € 3aJIEXKHI BiTMOBHY €J1eMEHTIB. [Ipy 1bOMY KO[IHA iCHYIO4Ya METOJMKA HE BPaxOBye TaKiBiIMOBU IIpU
no6y10Bi palioHa/IbHOI CUCTEMU YTPUMaHHSL. Y paMKax BUPIIIEeHHs Liei Ipo6sieMH 3alIpOIIOHOBAHOBPAXYBAaHHS
3aJIEXKHUX BiIMOB J1JIS1 BIOCKOHAJIEHHS] CUCTEMU YTPHMMAHHS TSITOBOTO PYXOMOTO CKJIAJy Ta MiBUIIEHHS 10T0
eKCIIIyaTaliliHoI HaAiHOCTI. BUBeIeHO pEKYpEHTHE CIIiBBiJHOLIEHHS HA MHOKHMHAX, K€ OIMCYE NOMUPEHHS
3aJIe’KHUX BiIMOB 110 TE€XHiuHi cucTemi. Ha 0CHOBI 1bOTO CHiBBiAHOIEHHS PO3PO6JIEHO MOZEJb, SIKA JO3BOJISIE
BM3HAYATH BIUJIMB 3aJI€JKHUX BiIMOB Ha BapTiCTh HEMJIAHOBUX PEMOHTIB, BDAXOBYBAaTH BUTPATU HA YCYHEHHS
HACJIiJIKIB 3aJI€>)KHUX BiIMOB. 3alpOIIOHOBAHO palliOHaIbHY CUCTEMY YTPUMAHHS, SIKa BpDAXOBY€E BUTPATH KOIITIB,
4yacy Ta eKOJIOTYHUX PEeCYPCiB IpU 0OMEXKEHHI [10Ka3HMKa iHTEHCUBHOCTI BiMOB. [1J1s1 OLiHIOBaHHSI BUKOHAHHS
CHACTEMU YTPUMAaHH$ 3alIPOIIOHOBAHO BUKOPUCTAHHS €JMHOTO iHTErpajbHOTO MOKA3HMKA, KU O6yyeThCs Ha
OCHOBI CTaTUCTUYHUX JAHUX i33aCTOCYBaHHAM METOIB 3HWKEHHS PO3MIPHOCTI, 110 [I03BOJIMJIO BPAXyBaTH
iHdopmallito Ipo cucTeMy TEXHIYHOrO OOCIYTOBYBaHHS Ta PEMOHTY, a TAKOX BIIUB OJATKOBUX II0KA3HHUKIB
(Hampukian, BAHTKO06Ir) Ha cCUCTEMY YTPUMaHHSL. Takox 6yJI0 BUKOHAHO OLiHIOBAaHHS CTaHy 6€3IE€KU PYXy B
JIOKOMOTUBHOMY T'OCIIOZAPCTBi 3 BUKOPUCTAHHSIM 3alIDONIOHOBAHOI METOIVKY, SIKA JO3BOJIMJIA IEPENUTH Bif, 33
[TOKa3HUKIB [10 OJIHOTO, SIKUI NOCTAaTHHOIO Mipolo (3i 30epeskeHHsIM 85 % BuxifgHOi iHdopMaliii) xapakTepusye cTaH
0e3reKu pyxy. 3alIpollOHOBAaHO PallioHaNbHy CUCTEMY YTPUMAaHHS JIOKOMOTHUBIB, sIKa BPaXOBY€ 3aJI€XKHI BilMOBU
obJ1afHaHHS, Ta HAZJAHO OLiHKY ii EKOHOMIYHOI epekTuBHOCTI Ha npukiani TE]] enexrpososa cepii [JE1. BukonaHi
IOOCJIiIKEHHS [10Ka3aJjy, IO 3allPOIIOHOBAHA CUCTEMA YTPUMMAHHS [O3BOJISI€ 3MEHIINTH BAPTiCTh JKUTTEBOTO LUAKIY 1
TEJ] 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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