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AHOTAIIIA

oBkyH B. O. YnockoHaneHHs METO/IB OLIIHKU JOBTOBIYHOCTI OYKCOBHX
BY3JIiB BaHTaXXHHX BaroHiB. — KBgamidikamiifHa HaykoBa mpailsi Ha IMpaBax
PYKOMHCY.

Hucepraliis Ha 3100yTTS HAYKOBOTO CTYMEHS KaHAMJATa TEXHIYHUX HAYK
(moktopa dinocodii) 3a cnemianpHicTio 05.22.07 — "Pyxomuii ckiaja 3ami3HUIb Ta
Tara noizniB" (273 — 3ani3HUYHUNA TPAHCHOPT). — YKpaiHCHKUN JAeprKaBHUM
yHIBepCcHUTET 3ani3HuyHoro tpancnopry, MOH VYkpainu, Xapkis, 2019.

Jlucepraliifo MPUCBAYEHO MUTAHHIO YJIOCKOHAJIEHHS METOAIB OLIHKHU
JIOBTOBIYHOCTI OYKCOBHX BY3JIIB BAHTKHUX BaroHIiB HUISIXOM ypaxyBaHHS iX
(aKkTUYHOT 3aBAaHTAXKEHOCTI B 3aJI€KHOCTI BiJl IMOBIPHICHOTO XapakTepy JII0UuX
HaBaHTaXXEHb Ta IMIBUJIKOCTEH PYyXYy.

HaykoBa HOBH3HaA AucepTalliiiHiii poOOTH MOJIsATaE y

Bnepuwe:

- 3aIPONIOHOBAHO HAYKOBI TIXOMU BHU3HAYEHHS BHUMIPHOCTI TIPOCTOPY
JOIyCTUMUX CTaHIB OYKCOBHMX MUIMIMITHUKIB IIISIXOM BHU3HAYCHHS YWHHHKIB, IO
MaroTh HAMOUTBII Ba)KIMBE 3HAYEHHS ISl BU3HAYEHHS ' TPOCTOPY MOIMYCTUMHUX
cTaHiB";

- BU3HAYCHO MEX1 KPUTHYHUX HABAaHTAXECHb OYKCOBOIO By3Ja BaHTAXXHOTO
BaroHa 3a YMOBU CYMICHO{ [Iii paJlialbHAX Ta OChOBUX CHJI, B PE3yNIbTaTi Aii SIKUX
Oynie BimOyBaTHCs pyHHYBaHHS OyKCOBHX ITiIIITUITHUKIB,

- HAYyKOBO OOTPYHTOBAaHO MOJXKJIIMBICTh TIOJIOBKEHHSI pecypcy OyKCOBHX
IIIAITHAKIB 3 YpaXyBaHHSAM IMOBIPHICHOTO XapaKTepy JIFOUNX HABAHTAKCHb.

Yoockonaneno:

- pO3paxyHKOBa MOJENb JJIA OI[IHKM TOKa3HHUKIB O€3B1IMOBHOCTI OYKCOBHX
MIAIIMITHAKOBUX BY3JIIB BAaHTAXHUX BaroHiB, sika, Ha BIIMIHY BiJ  ICHYIOUHX,
BPAaXOBY€ IMOBIPHICHHI XapaKTep paJlalibHUX Ta OCbOBUX CHJI, JIFOUMX HA OYKCOBI

MIIITATHUAKHA.



Ompumanu nooansuuii po3eUmMoK:

- IMITaIlliHA MOACHL  ''HAIMBBAroH-3ajJI3HUYHA KOJIA"', KA JIO3BOJISIE
dopMmyBaTH  JAMHAMIYHI [POLUECH HABAHTAXKEHHS  €JIEMEHTIB  KOHCTPYKLIT
HAITiBBaroHa 3 ypaxyBaHHSIM XapaKTEPHCTUK KOJii Ta BaroHa 3 METOI0 BU3HAYCHHS
PIBHS 3aBaHTa’KEHOCT1 OYKCOBUX BY3JIIB Y JIOBUIbHUI MOMEHT 4acy;

- METOJIM OLIIHKM JTOBFOBIYHOCTI €JIEMEHTIB OYKCOBHMX BY3JIIB 3 ypaxXyBaHHSIM
IMOBIPHICHOTO XapakTepy AII0YMX HABAHTAKEHb;

- poleAypa  BHU3HAYEHHS  IMOBIPHOCTI  O€3BIIMOBHOCTI  OYKCOBHX
MIMTUITHUKOBUX ~ BY3JIIB BAaHTQXHUX BaroHiB Ha CTajAill MPOEKTYBaHHS 3
ypaxyBaHHSIM IMOBIPHICHOTO XapakTepy JIF0UYNX HABAHTAKEHb.

[IpakTiyHa 3HAYMMICTH POOOTH TMOJATAIOTH Yy TOMY, IO BHUPIIICHHS
MUTAaHHS YJAOCKOHAJCHHS METOMAIB OI[IHKM JOBMOBIYHOCTI OYKCOBOTO BYy3Ja
JT03BOJIUTH 30UIBIIUTH MDKPEMOHTHHUN MPOOIT BaHTAXKHUX BaroHiB.

Metoau OIIHKKA HampyXeHO-Ie(pOopMOBaHOTO CTaHy OYKCOBUX BY3JIiB
BaroHiB Ta METOJY MPOTHO3yBaHHs 0€3BIIMOBHOCTI OYKCOBUX BY3JIIB BAHTAKHUX
BaroHiB BrpoBamxkeHi Ha AT "KprokiBcbkuii BaroHoOymiBHUN 3aBoi" Tmpu
IIPOCKTYBaHHI XOJOBHMX YaCTHH IHHOBAIlIMHMX BaroHiB. Ile mo3Boamio
MiABUIIUTH HAIIHHICT, OYKCOBHUX BY3JIIB BaHT@KHHUX BaroHiB, 30LIBIINTH
TEXHIYHUN PIBEHB 1 KOHKYPEHTOCIIPOMOKHICTh BAaHTA)KHUX BaroHiB

VYaockoHanmeHnii METOJ OIIHKH JOBTOBIYHOCTI OYKCOBHMX MiJUINITHUKIB
BUKOPUCTOBYETHCS TAaKOX Y HABYAIBHOMY MPOIIECI MIATOTOBKM OakalaBpiB Ta
MaricTpiB CHemiaJbHOCTI "3ami3HUYHMA TpPaHCHOPT' OCBITHROI MpOTpaMu
"BaroHu Ta BaroHHe rocmojapcTBO" YKpaiHCHKOTO JEP)KaBHOTO YHIBEPCUTETY
3aJII3HUYHOTO TPAHCIIOPTY NPHU BUBYCHHI TUCHUIUTIH "Baronw (KOHCTpYIOBaHHS
Ta po3paxyHkn)", "HamgiliHicTh Ta TEXHIYHA IaTHOCTHKA 3aJII3HUYHOTO PYyXOMOTO
cknany", "AKTyanbHi MPoOJIEMU TUHAMIKH, TPOEKTYBAHHS Ta PO3PAXYHKY HOBHX
KOHCTPYKIIiil BaroHiB".

3a Temoro auceprailii ony0aikoBaHO 16 HAyKOBUX Mpallb, 3 IKUX 8 cTaTel

(1B1 ©6€3 cmiBaBTOPIB) OMy0JIIKOBAHO y (haxOBUX BUIAHHAX, 3aTBepkeHux MOH



VYkpainu (AB1 CTATTi BKIIOUEH1 A0 MIXXKHAPOIHUX HAYKOMETpUUHHUX 0a3 Scopus), 7
mpaip anpooaIiiHoro xapakrepy ta 1 gonarkona.

Y BcTyni BUKIAIEHO OOTPYHTYBaHHS JIOLUUIBHOCTI 0OpaHoi TeMu
JOCIIKeHHs], BU3HAYEH1 METa Ta 3a/1adl JucepTaiiiinoi poOoTH, chopMybOBaHi
il HayKOoBa HOBM3HA Ta NMpPaKTUYHA IIHHICTb, MOKa3aHUW 3B'A30K 3 HAYKOBUMH
nporpaMamMy Ta TeMaMH, HaBeJeHa KUIbKICTh NyOJikamiii 3a TeMow Ta
OKpECJIeHUH OCOOMCTMH BHECOK 3/100yBaua B MyOJIKalisfX, sIKI BUKOHAHI 3a
y4acTIO CITIBaBTOPIB.

VY mepmioMy po3nauii gucepTaiiiHoi poOOTH BHKOHAHO aHajl3 HAYKOBUX
JDKEpes, TOB’sA3aHUX 3 JOCHIKCHHAMHU HAIIMHOCTI PyXOMOro CKiaay, Ta
OOTpyHTOBAaHO  3ajayy  MIJBHUIIEHHS  TOYHOCTI  METOJIB  PO3PaXyHKY
O€3BIZIMOBHOCTI Ta JOBIOBIYHOCTI OYKCOBHUX BY3JiB BaHTOXHHX BaroHiB 3
POJIMKOBUMH MIAIIUITHAKAMU, TIOJIJAHO 3araJIbHy XapaKTepUCTUKY POOOTH.

VY OykcoBux By3nax BaroHiB Ykpainu Ta kpain CHJI me 3 60-x pokiB
MUHYJIOTO CTOPIYYsl BHUKOPUCTOBYIOTHCS MIJIIHAPUYHI POJIUKOBI IIAIIUITHUKH.
bararopiunuii m0CBiA eKcIUTyaTallii IMoOKa3aB, M0 HAIIMHICTh ITUIITHIAPUIHUX
OYKCOBHX MIIIUITHUKIB HEJIOCTATHS JJIs 3a0€3MeUYeHHS OC3MEeKH PyXy MPOTIATOM
YCHOTO HOPMATHBHOTO CTPOKY CIY’kKOM BaroHa. 1X (akTHYHHIl pecypc CYTTEBO
MOCTYIMAEThCS  PO3PaXyHKOBOMY. Taki poO30DKHOCTI MDK TEOPECTUUYHUMH
po3paxyHKaMH Ta pe3yidbTaTaMHU EKCIUTyaTtallii CBif4aTh MPO HEJOCKOHAICTH
ICHYIOUMX METOJIIB OIIIHKA HAJIMHOCTI OYKCOBHX MINIIUITHUKOBUX BY3IIiB
BIJIMTOBIJTHO JIO PEIbHUX YMOB €KCILTyaTallii.

B po3paxyHkax BHKOPHUCTOBYBAJIM CIIPOIIEHI CXEMH, SIKI HE BPaXOBYIOTh
npupoay Aii 6araTbox HaBaHTaXKeHb. KpiM TOTro, OIIHKY HaIidHOCTI OYKCOBHX
BY3J1iB BAaHTQXXHUX BAroHIB CJiJi BUKOHYBATH 3 YpPaxyBaHHSM TOTO, IO TPOIEC
HAaBaHTAKCHHS SK BaroHa B IIUJIOMY, Tak 1 Oe3mocepeaHbo OYKCOBUX BY3IIB €
BUIIQJIKOBUM TPOTIECOM, Ha KU BIUIMBAIOTH Pi3HI 32 TOXOKEHHAM YHHHUKH.

Y napyromy po3aiial 3anpONOHOBAaHUM YAOCKOHAJICHWM METOJ OIlIHKH

JIOBrOBIYHOCT1 OYKCOBUX BY3JIIB BAHTaKHUX BaroHiB.



bykcoBuil NIAMIMIHUKOBUN BYy30J BaHTAXXHOTO BaroHa sBJs€ COOOIO
CKJIAQHY MEXaHIYHY CUCTEMY, Ha SKY BIUTMBAIOTH Pi3HI YMHHUKH. BumaakoBuii
XapakTep MOBEIIHKU OYKCOBOTO By3j1a 00YMOBJICHUI PO3KUIOM SIK HOTO BIIACHUX
BJIACTUBOCTCH, TaK 1 JIIOYNX HAaBAaHTAXKCHb.

[Ipu HoOpMmasbHIM ekcrulyaTalii mapameTpu, IO XapaKTepU3YIOTh
(YHKIIOHAIBHUI CTaH €JEeMEHTIB OyKCOBOTO By3Ja IMOBMHHI 3HAXOJMUTUCA Y
BCTAHOBJICHMX MEXKaX IMPOTATOM BChOI'O HOPMATHBHOTO CTPOKY CITY>KOH.
MaTteMaTHYHO II€ BIATIOBIAA€ 3HAXO/KEHHIO CJIEMEHTIB OYKCOBOTO By3/a Y .
IPOCTOP1 JOMYCTUMHUX CTaHIB

Jlns 37a1dCHEHHST OIIHKM MPale3JaTHOCTI OyKCOBOT'O IMiIIIUITHUKOBOTO
By3Ja 32 JOMOMOTOIO 3alpONOHOBAHOTO AJTOPUTMY Oyiia BU3HAY€HAa BUMIPHICTD
IIPOCTOPY JOMYCTUMHUX CTaHIB.

JHoomnpanpoBani 3-D Mozeni A pi3HUX TUITIB OYKCOBUX MiITAITHUKOBUX
BY3JIiB BaHTQ)XHUX BaroHiB. BpaxoByrouw CHUMETPHUYHICTh KOHCTPYKIlI KOJTICHOT
napy BaroHa, J1I0YMX HaBaHTaKEHb Ta, BPAXOBYIOUH BEJIMKY Macy 1 >KOPCTKICTb
Micls 3'eqHaHHSA "KOJECO-TIAMaTOYMHHA dYacTHHA oci", po3msiganacs JIUIe
KOHCOJIbHA YacTHHA Oci (IIMifka) 3 BCTAHOBICHUMH IiITUITHUKAMH.

[ToGymoBaH1 MoJIeNi TO3BOJIMIIA IMITYBaTH Pi3HI BapiaHTU HaBaHTAKCHHS 3
OIIIHKOIO HAaIpyXeHO-1e(pOPMOBAHOTO CTaHy SK CaMOro IIJIIAITHAKA, TakK 1
HIINX €JIEMEHTIB OyKCOBOTO BYy37a.

B pesymbTaTi nmochimKkeHb OTpUMaHi KOHTAKTHI HANpY>KEHHS, IO
BUHUKAIOTh B 30HI KOHTAKTy POJHMKA 1 JOPDLKOK KUICHb MIANIAIHAKA T JIE0
pagiaibHUX Ta OCHOBUX HABAaHTAXEHb, a4 TAKOXK CMIOPH PO3MOALTY palalbHUX
3yCHJIb Ha POJIMKY B MPOIECI 00CPTaHHS.

BusnaueHo Mexi KPUTHYHMX HAaBAaHTAXKECHb 3a YMOBH CyMICHOI il
BEPTHKAJIBHUX Ta TOPU3OHTAIIBHUX CUJI, B PE3YNIbTATI Aii SKUX Oyne BinmOyBaTHCS
pyilHyBaHHSI ~ OyKCOBUX  MIAIIMIHUKIB, Bu3HaueHO Micls  JIOKasi3amii
MAaKCUMAaJIbHUX KOHTAaKTHUX Hampy»eHb. Ha mijcraBi MpoBeIeHUX PO3PaXyHKIB

BU3HAYEHO MEX1 "MPOCTOPY IOMYCTUMUX CTaHIB".



B Ttperbomy po3nuil pO3IJISSHYTO NHUTAHHS BHU3HAYEHHS IMOBIPHICHUX
HaBaHTa)XCHb, 110 JIIOTh HAa €JIEMEHTH B13KIB BAHTAXKHHUX BaroHIB.

Po3poOnena iMitaniitHa MoJieb "BaroH-3aIi3HUYHA KOIisl" BKIIIOYaE B cebe
JIBa OCHOBHMX MIiAMOMAYJIi: HaliBBaroH Ta 3adi3HuYHa Kkouis. HamiBBarox
CKJIaJlaBcs 3 Ky30Ba Ha Bi3kax mozaeni 18-100.

Mopaenb 3aii3HUYHOT KOJIi CKIaAaeTbes 3 HAOOpy MIAMOJYIMIB: KOJi Ta
npyxHoro OanacTHOTro mmiapy. Mojenb J03BOJIsI€ IMITYBaTH MIKPOT€OMETPII0
KOJI11, XapaKTEPUCTUKU HEPIBHOCTEH, MPY>KHICTh OCHOBH I1]] KOJIIETO.

JUist oTpUMaHHSI JUHAMIYHUX XapaKTEPUCTHK, J1I0YMX Ha OYKCOB1 BY3JIHU
HamiBBaroHa, OyB oOpaHuil BIAPI30K KOJIii, 110 BKJIIOYAB MPSAMY JIOBKHUHOIO 9 KM,
CTpUIOYHHUN TepeBin, S-moaiOHy KpuBYy paaiycom 450 M. MoxiauBocTi Mozeni
J03BOJIMITH, KPIM IMITaIlil pi3HOTO CTYTEHs 3aBaHTa>KEHOCTI Ky30Ba Ta IIBUIKOCTI
pYyXy BaroHa, Tako>k 3MIHIOBAaTH XOJI0OB1 MTapaMeTpH Bi3Ka, >KOPCTKICTh PECOPHOTO
KOMIUIEKTY, CIIPAIFOBaHHS KOJIIC, Ta IHII ITapaMeTpH.

3aJIe)KHOCTI  KOE(IIIEHTIB BEPTUKAIBHOI Ta TOPU30HTAIbHOI JAWHAMIKU
Oynu oTpumaHi B jAiama3oHi mBuakocted pyxy Big 40 go 120 km/rom sk Ha
NpsAMUX, TaK 1 HA KPUBUX NUISHKAaX Kojiii. BoHU SBISIIOTH CO00I0 BHUIAIKOBUI
poriec.

VY nopanpiioMy BU3HAYAIMCh OCHOBHI MapaMeTpH, IO XapaKTePU3KIOThH
BUIIAJIKOB1 TIPOIIECH: BETUYMHA MaTEMAaTUYHOTO OYIKYBaHHS, AUCIEPCisl, a TAKOXK
MIHIMQJIBHI Ta MaKCHUMajbHI 3HA4YeHHS 3yCWIb. Pe3ynbrath CBig4aTh, IO
BUIIAJIKOB1 MPOIIECH PO3IMOAUICHI 32 HOPMAJTbHUM 3aKOHOM.

MopentoBaHHSI TUHAMIYHUX HABaHTAXEHb, IO JIIOTH HA XOJIOBI YaCTHHHU
BaHTAKHUX BaroHiB, IMOKAa3ajl0 JIOCTATHIO 30DKHICTH 3 pe3yibTaTaMH XOJIOBHX
BUTIpOOyBaHb. ToMy 3ampornoHOBaHa MOJIETh BHKOPUCTOBYBAJIACH JJISl OIIHKU
30yprOIOYMX HaBaHTAXKEHb IMPU PO3paxXyHKaX HaAIIHHOCTI OYKCOBHX BY3JIiB
BAaHTAKHUX BaroHiB.

3a pesyapTaTaMy JOCHIIKEHb ISl KOXHOTO 3 OTPUMAHHUX BHITAIKOBHX

MPOIIECIB HABAHTAXKEHHSI OYKCOBUX BY3JIiB OyJiM MOOY/I0BaH1 BIMOBIIHI KOpEJIs-



1ilHI QyHKIIT Ta TOOyA0BaHHUM IPOCTIp "AOMYCTUMHUX CTaHIB" AJIi PI3HUX PEXKU-
MIB €KCILTyaTaIlii.

B uerBepromMy po3auai oOuyucieHi IMOBIpHOCTI O€3BIIMOBHOI poOOTH
OYKCOBOTO BYy3Jia 3 HMWIIHAPUYHUM MIAIMIMITHAKOM Ta KOHIYHUM MiJIIAITHUKOM.
[Ipu po3paxyHKax BpaxOBYBaBCS Yac 3HAXOJKEHHS BaroHa y 3aBaHTKEHOMY Ta
NIOPOKHBOMY CTaHi 3 PEKOMEHIOBAaHUMU IIBUIAKOCTAMU. B pe3ynbTari oTpumani
3aJIEKHOCTI, SIK1 XapaKTepU3ylTh IMOBIPHICTh 0€3BIIMOBHOI poOOTH OYKCOBOIO
By3Jla B 3alIeKHOCTI Bill INBHIKOCTI Ta pEeXHMY pyXy. BukopucroByroun
OTpUMaHl HWMOBIpHOCTI 0€3BiIMOBHOT pPOOOTHM OYKCOBOro By3na Oynu
nepepaxoBaHi B pecypc OYKCOBUX MiAIMMUITHUKIB B TUCSYaX KIJIOMETPIB MpoOIry.

JIiss  eKCIIepUMEHTaIbHOT TEpEeBIpKM OTPUMAHUX PE3yNbTaTiB  Oynu
IPOBEJICHI eKCIUTyaTallliHl BUIPOOyBaHHS y AociigHoMy MapuipyTi PokoBara-
VYxkropoa. Meroro BUunpoOyBaHb Oyjia OIiHKA Ipare31aTHOCTI OYKC, 00IaHaHUX
JTOCIITHUMU POIUKOMIAIIUITHUKAMH, Y peaJbHUX YMOBAX €KCIUTyaTallii.

3a pe3ynbTaTaMy MOPIBHSUIBHUX E€KCIUTyaTallliHUX BUIPOOYBaHb BaroHiB,
Akl oOjagHaHO OyKCOBUMH MIAIIMIHUKOBUMU BYy3JIaMH 31  3JBOEHUMU
MWTIHAPUIHUMA ~ TIAIIUITHAKAMA, B JOCIITHOMY MapmipyTi YKp3aTi3HHI
PokoBara-¥Yxropo BU3HaA4€HO MOKA3HUKU HAJIHOCTI OYKCOBUX BY3JiB.

KirodoBi crnoBa: BaHTaXKHUN BaroH, OYKCOBHM BYy305, O€3BIJIMOBHICTb,
JIOBTOBIUHICTh, PO3pPaXyHKOBa MOJI€Nb, KOHTAKTHI HANPYXEHHs, EKCIUTyaTaIliiHi

BUTIPOOYBaHHs, KOS(DIIIEHT BEPTUKAITBHOT TUHAMIKH.
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ABSTRACT

V. O. Shovkun. The improvement of axle boxes of freight cars
durability estimation methods. — Qualifying scientific work as a manuscript.
Dissertation for the degree of a candidate of technical sciences (doctor of
philosophy) on specialty 05.22.07 — “Rolling stock of railways and traction of

trains” (273 — Railway transport). — Ukrainian State University of Railway



Transport, Ministry of Education and Science of Ukraine, Kharkiv, 2019.

The dissertation is devoted to the issue of the improvement of axle boxes of
freight cars durability estimation methods by taking into account their actual load
depending on the probabilistic nature of operating loads and speeds.

The scientific novelty of the dissertation is based on
For the first time:

- the scientific approaches were proposed to determine the dimensionality of
the space of box bearings permissible states by identifying the factors that are most
important for determining the “space of admissible states”;

- limits of the critical loads of the axle box of the freight wagon are
determined, providing combined action of radial and axial forces, as a result of
which the collapse of the box bearings will take place;

- the possibility of lengthening the box bearings life, taking into account the
probabilistic nature of operating loads, was scientifically substantiated.

Were improved:

The calculation model for infallibility performance evaluation of box
bearing units of freight cars, which, in contrast to the existing ones, takes into
account the probabilistic nature of the radial and axial forces acting on the box
bearings.

Get further development:

- a simulation model "gondola-railroad”, which allows to form dynamic
processes of loading of elements of the design of the gondola car taking into
account the characteristics of the track and the car in order to determine the level
of loading of the boot knots at an arbitrary time;

- methods of evaluating the durability of the elements of the axle boxes
taking into account the probabilistic nature of the operating loads;

- procedure for determining the probability of failure of box bearing units of
freight cars at the design stage, taking into account the probabilistic nature of the

existing loads.



The practical significance of the work lies in the fact that solving the prob-
lem of the methods of assessing the axle box durability improving will increase
the inter-repair run of freight cars.

Methods of estimation of the stressed-deformed state of the axle boxes of
cars and the methods of forecasting failure of the axle boxes of the freight cars
were implemented at “Kryukov Railway Car Building Works” PJSC when de-
signing the running gears of innovative cars. This allowed increase the reliability
of the axle boxes of freight cars and increase the technical level and competitive-
ness of freight cars.

The improved method for assessing the durability of box bearings is also
used in the studying process for bachelors and masters of the specialty "Railway
Transport" of the educational program "Cars and carriage economy"” of the
Ukrainian State University of Railway Transport in the study of disciplines "Cars
(design and calculations)”, "Reliability and technical diagnostics of railway roll-
ing stock”, "Actual problems of dynamics, design and calculation of new struc-
tures of wagons".

On the theme of the dissertation, 16 scientific works were published, of
which 8 articles (two without co-authors) were published in the specialized edi-
tions approved by the Ministry of Education and Science of Ukraine (two articles
included in the international scientific base of Scopus), 7 papers of approbatory
character and 1 additional.

In the introduction the justification of the expediency of the chosen topic is
stated, the purpose and tasks of the dissertation work are defined, its scientific
novelty and practical value are formulated, the connection with scientific pro-
grams and themes is shown, the number of publications on the topic is added, and
the personal contribution of the applicant in the publications, implemented for
participation of co-authors, is outlined.

In the first section of the dissertation, an analysis of scientific sources relat-

ed to the research of the reliability of rolling stock was conducted, and the prob-



lem of increasing the accuracy of the calculation methods of reliability and dura-
bility of the axle boxes of freight cars with roller bearings was substantiated, the
general characteristic of the work was given.

In the freight boxes of cars in Ukraine and CIS countries cylindrical roller
bearings have been used since the 1960's. The long-term experience has shown
that the reliability of cylindrical box bearings is insufficient to ensure the safety
of the traffic throughout the standard period of service of the car. Their actual re-
source is significantly inferior to the calculation. Such discrepancies between the
theoretical calculations and the results of operation testify to the imperfection of
existing methods for assessing the reliability of the box bearing units in accord-
ance with the actual operating conditions.

The calculations used simplified schemes that do not take into account the
nature of various loads. In addition, the assessment of the reliability of the axle
boxes of freight cars should be made taking into account that the process of load-
ing both the car as a whole and directly axle boxes is a random process, which is
influenced by factors of different origin.

In the second section an improved method of assessing the durability of the
axle boxes of freight cars is proposed.

The box bearing unit of the freight car is a complex mechanical system,
which is influenced by various factors. The random action system of the axle box
Is caused by the spread of both its own properties and operating loads.

Under normal operation, the parameters characterizing the functional state
of the components of the axle box should be within the prescribed limits through-
out the standard service life. Mathematically, this corresponds to the placement of
the axle box elements in the space of admissible states.

In order to evaluate the performance of the box bearing unit with the help
of the proposed algorithm, the dimensionality of the space of the admissible states
was determined.

3-D models for different types of box bearing units of freight cars have



been refined. Taking into account the symmetry of the design of the wheel cou-
pling of the car, the operating loads and, taking into account the large mass and
stiffness of the place of connection, the wheel-submersible part of the axis, con-
sidered only the console part of the axle (neck) with the installed bearings.

The constructed models allowed to simulate different loading variants with
the evaluation of the stress-strain state of the bearings itself and other elements of
the axle box.

As a result of the research, the contact stresses arising in the contact area of
the roller and tracks of the bearing rings under the influence of radial and axial
loads, as well as the distribution of radial forces on the roller diagram during the
rotation are obtained.

The boundaries of critical loads are determined on the condition of the joint
action of vertical and horizontal forces, as a result of which the collapse of the
roller bearings will occur; The places of localization of maximum contact stresses
are determined. On the basis of made calculations, the limits of the "space of ad-
missible states” are determined.

In the third section, the question of determining the probabilistic loads af-
fecting the elements of trolley carriages is considered.

The developed simulation model "carriage-railroad” includes two main
sub-modules: gondola and railroad track. The gondola consisted of a body on a
carriage model of 18-100.

The railroad model consists of a set of submodules: track and elastic ballast
layer. The model allows simulate the microgeometry of the track, the characteris-
tics of the inequalities, and the elasticity of the base under the track.

In order to obtain dynamic characteristics, acting on the axle boxes of the
gondola, a section of the track, including a straight length of 9 km, a turning, a S-
shaped curve with a radius of 450 m, was selected. Opportunities of the model
allowed, besides immitating different degrees of body load and speed of the car,

to change the running parameters of the trolley, the rigidity of the spring Kit,



wheels, and other parameters.

Dependences of the coefficients of the vertical and horizontal dynamics
were obtained in the range of speeds from 40 to 120 km / h in both the straight
and curved sections of the track. They represent a random process.

Subsequently, the main parameters characterizing random processes were
determined: the magnitude of the mathematical expectation, the variance, as well
as the minimum and maximum values of the effort. The results indicate that ran-
dom processes are distributed according to normal law.

Modeling of dynamic loads acting on the running gears of freight
cars showed a sufficient convergence with the results of running tests. Therefore,
the proposed model was used to estimate disturbing loads when calculating the
reliability of the axle boxes of freight cars.

According to the results of the research, for each of the random loading
processes of the axle boxes, appropriate correlation functions were constructed
and the space of "admissible states” for different operating modes was construct-
ed.

In the fourth section, the probability of a fail-safe operation of an axle box
with a cylindrical bearing and a tapered bearing is calculated. The calculations
took into account the time of finding the car in the loaded and empty state with
the recommended speeds. As a result, we obtained dependencies that characterize
the probability of fail-safe operation of the axle box, depending on the speed and
mode of movement. The probabilities of the fail-safe operation of the axle box
were listed in the life of the box bearings in thousands of kilometers of run.

For experimental verification of the results, operational tests were carried
out in the research route Rokovata-Uzhhorod. The purpose of the tests in service
was to evaluate the efficiency of the boeze, equipped with research roller
bearings, in real conditions of operation.

According to the results of comparative operational tests of cars equipped

with box bearing units with dual cylindrical bearings, the reliability parameters of



the axle boxes have been determined in the experimental route Rokovata-
Uzhgorod of the "Ukrzaliznytsia".
Key words: freight car, axle box, fail-safe operation, durability, calculation

model, contact stresses, test in service, coefficient of vertical dynamics.
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CBU [TigmunaKoBUiA By30J1, 001aAHAHUN 3BOEHUM LUIIHIPUY-
HUM TAMAITHAKOM KaCETHOTO TUITY



BCTYII

AxkmyanoHicmo memu. 3aN13HUII € TOJOBHOI TPAHCIOPTHOKO apTEPIEIO
Vkpainu. Came 3ani3HUYHMA TpaHCHopT BUKOHYeE 82,9 % BaHTaxo- ta 36,4 %
nacakxupooOiry B YKpaiHi, Ha BiIMIHY BiJ Kpain €Bpomeiicbkoro Corosy, e
YacTKa 3a113HUYHUX MEPEBE3CHb CKIIafae 0Iu3bko 8 %.

Besneka mepeBe3eHb € TPIOPUTETHUM HANPSAMKOM JIiSUTHHOCTI 3aJli3HHIIb. 11
3a0e3Me4eHHs 3aJIeKUTh BiJ] 3/1aro/>KeHO1 POOOTH BCIX CTPYKTYPHUX MIIPO3ILTIB,
asie, 3 ypaxyBaHHSIM MAacOBOCTI MAapKy BaHTa)XKHUX BaroHiB, iX HajiiiHa poOoTa €
OJIHUM 3 HaWBXKIMBIIIUX YHWHHHMKIB, 10 BIJIMBAa€ Ha €(EKTUBHICTH
(GYHKIIOHYBaHHS 3aJ13HUYHOTO TPAHCTIOPTY.

OnHuM 3 BIANOBIJATBHUX €JIEMEHTIB KOHCTPYKIIT BaHTa)KHOTO BaroHa €
OYKCOBI BY3JIM 3 POJIMKOBUMH MiANIMITHUKAMU. SIK CBITYMTH OaraTopiyHUMA TOCBiA
eKCIUTyaTallii mapKy BaHTaXKHUX BaroHiB, camMe OyKCOB1 BY3JIH 4Yepe3 HaJAMIPHUN
HarpiB 3a niepion 1995-2017 pp. cnpuuununu 3066 BUNaaKiB BilUeIUICHh BaroHIB
Ha NUIAXYy nOpsAMyBaHHS. [lpy 1bOMy J0MAaTKOBO MpWIalaMH HUCTAHIIHHOTO
KOHTPOJIFO TEXHIYHOTO CTaHy KOJICHMX Iap Ta oOrjisgadaMd BaroHiB 3a
30BHIIIHIMH O3HAaKaM{ BHUSABJICHO 3HAYHY KUIBKICTb OYKCOBHUX BY3IIB Yy
nepeaBIIMOBHOMY CTaHi, sIKi CTBOPIOBAIM 3arpo3y oesmeri pyxy (2014 p. — 1109,
2015 p. — 1538,2016 p. — 1571, 2017 p. — 1542 Bumaaku BiAMOBIAHO).

Ha ykpaincbkux 3ami3HUIIX B OYKCOBHX BY3Jlax BaroHiB Bxke moHaa 60
POKIB BUKOPUCTOBYIOTHCS IMWIIHAPUYHI POJIMKOBI MIAMUMHUAKA. Bu3zHadeHHs 1X
JIOBTOBIYHOCTI BUKOHYBAJIMCh 332 METOJAMKAMH, 3AMPOIIOHOBAHUMHU M€ Y TEPIIIiii
nosmoBuHI XX cropiyus. HemockoHamicTh ICHYIOYMX METOMIB PO3PaxyHKY
npu3Beja 0 CYTTEBHX IMMOXWOOK TPH BU3HAYCHHI TIMOKAa3HUKIB HAMIMHOCTI
OyKCOBMX BY3JIB 1 PO30ODKHOCTI 3 pe3ylbTaTaMH €KCILTyaTallii. Ie
YHEMOXJIUBIIOE 30UIbIIEHHS TEPMIHY CIY>KOM OyKCOBHX MIAIIUIMHUKIB s

IHHOBAIIMHUX BaroHiB 10 1 MJIH. KM, sIK Toro BuMarae "KomruiekcHa mporpama



OHOBJICHHS 3aJII3HUYHOTO pyXoMoro ckianay Ykpainu Ha 2008-2020 poxu".

OcTaHHIMH pOKaMH MIMPOKOTO PO3TOBCIOJKCHHS Yy PyXOMOMY CKJIaai Ha
sanizauisx  CHOA, Ascrpanii, IliBgenHo-CxigHoi A3ii Ta JOeIKuX KpaiH
€poneiickkoro Coro3y HaOynmu OyKCOBI MIAIMIMITHUKOBI BY3JIM KAaCETHOTO THITY.
Bonu moxyTh Oyt 0OnaaHaHi ABOpAIHUMH KoHIYHMMHU miamunaukamu (TBU)
a6o 3aBoeHumu nwiiHapuuyHuMu (CBU). TlepeBaroro Takux MiIIIMITHUKOBUX
BY31iB € 30UbiIeHuit pecypc (He Meniie 800 Tuc. kM mpoodiry). Kpim toro, Bonu
MaloTh MEHIIIY Macy, MIJBULIEHY BaHTaXOMIIMOMHICTh Ta HE MOTPEOYIOTH MiJ] Yac
eKCILTyaTallii NpoBeJeHHS MPOMBKHHUX a00 MOBHUX PEBI3IM.

Ane Tpu PpO3paxyHKy JIOBFOBIYHOCTI TaKuUX OYKCOBHUX TIIIIUITHUKIB
BUKOPHUCTOBYIOTHCS 3arajibHi nepecivyni HaBaHTaYKCHHSI. [Tpuaomy
NPHUITYCKAETHCS, 10 HABAHTAKCHHS MalOTh JIETEPMIHOBAHUH XapakTep, Xoua
IpoleC HaBaHTaXEHHS SIBJIsSE€ COOOI BUMAIAKOBUN TPOIEC, XapaKTEPUCTHKU
SAKOTO0 3aJIeKaTh B/l 0araThb0X YMHHHUKIB Ta 3MIHIOIOTHCS B Yaci.

Tomy Tema paucepranii, 10 CHOpsSMOBaHa Ha pO3B’A3aHHS HAYKOBO-
NPUKIATHOTO 3aBJaHHS BJOCKOHAJICHHS METOMIB OIlIHKKA JIOBFOBIYHOCTI
OYKCOBUX MIAIIMITHUKIB BAaHTAXKHUX BAaroHIB, € BAXXJIMBOIO 1 aKTyaJbHOIO Ta Mae
BaromMe 3HA4YCHHS ISl MiABUIIEHHS €()eKTUBHOCTI pOOOTH 3aIi3HUIIL Y KpaiHU.

36'a30k podomu 3 HayKoeumu npozpamamu, nJiIAHAMU, MEMAMU.
Hucepraniiina po6ora BHKOHaHAa 3rifHO 3 "KOMIIIEKCHOIO IpOrpamMoro
OHOBJICHHS 3aJI3HUYHOTO PyXoMmoro ckiamay Ykpainu Ha 2008 — 2020 poxu"
(3aTBepmkena Hakazom MinicTpa TpaHCmopTy Ta 3B’s3Ky Ykpainu Big 14
xoBTHI 2008 p. Ne 1259), maykoBo-mochimammu pobGotamu "[IpoBemeHHs
EKCIUTyaTalifHIX BUNPOOYBaHb OYKCOBUX BY3JIB KOJICHHUX Tap, OOJaaHAHUX
MWTHAPUIHUMHA  IMiamumHIKaMu  kacetHoro tumy CBU (3mBoenwmit), aHami3
pe3ysbTaTiB BUMPOOYBaHb Ta HaJaHHSA PEKOMEHJAIId II0A0 IOAJIbIIOTO
Bukopuctanusa" (AP Ne 0112U007564), "JlocmiIKeHHS TEXHIYHOTO CTaHy

IWITHAPUYIHUX MIIMAMHAKIB OYKC BAaHTAKHUX BaroHIB, B SIKHUX



BUKOPUCTOBY€ETbCA MacTuio 3YM, micis HarpiBy B €KCIUTyaTtallii. BCTAHOBJIEHHS
MPUYMH MOXMJIMBOTO HAJMIPHOTO HArpiBy Ta poO3poOKa peKoOMEHIalllid IoA0
noganbmioi  ekcruryataii"  (JAP Ne0116U005700), "Po3pobka mnporpamu-
METOJMKM TPOBEACHHS eKCIUTyaTalliiHuX BHUMPOOyBaHh Ta HOPMATHUBHO-
TEXHIYHOI JOKYMEHTaIlll 3 MOHTaXY Ta TEXHIYHOIO OOCIYroByBaHHS OYKCOBHX
BY3J1iB KOJIICHUX MMap BaHTa)XHUX BaroHiB, oOyagHaHux nigmunaukamu CBU"
(AP Ne0112U0075643580).

Mema i 3adaui Oocnioxycenns. MeToro aucepraiiiiHoi podboTH €
YIOCKOHAJICHHSI METOJIB OI[IHKK JOBIOBIYHOCTI OYKCOBUX BY3JIIB BaHTaXKHHUX
BaroHiB IUISIXOM YypaxyBaHHS iX (paKTMYHOI 3aBAaHTAKEHOCTI B 3aJIEKHOCTI BiJl
IMOBIPHICHOTO XapakTepy J1I0YMX HAaBaHTAXKEHb Ta MIBUAKOCTEH pyXy.

ITocTaBinena MeTa BU3HAYMIA TaKl OCHOBHI 3a/1a4l JOCI1IKEHbD:

- TNPOBECTH aHAII3 HAYKOBHX IMyOJIiKaIliid, TPUCBIYCHUX TCOPETUUYHUM Ta
€KCIIEPUMEHTATBHUM JOCIIKEHHSIM eKCIUTyaTallifHIX XapaKTePUCTHUK OYKCOBUX
BYy3J1iB BAHT&)KHUX BaroHiB, BU3BHAUYEHHIO MPUYHUH iX HEIOCTATHHOT HA{IHHOCTI;

- chopMyBatTH METOIM BHU3HAYEHHS TIOKA3HHWKIB  OE3BiIMOBHOCTI
OYKCOBHX BY3JIB BaHTA)XHHUX BaroHiB Ha CTajii MPOEKTYBaHHS 3 YypaxXyBaHHSIM
IMOBIPHICHOTO XapaKTepy MIF0YMX HaBAaHTAKCHB;

- 3ampOTNOHYBaTH HAYKOBI MIAXOAM BH3HAYCHHS BHUMIPHOCTI MPOCTOPY
JIOTYCTUMUX CTaHIB JJi1 OyKCOBHX BY3J1iB BAHTKHUX BaroHiB;

-  TmoOyayBaTH CKIHYCHHOEJIEMEHTHI pPO3pPaxXyHKOBI MoOJeNi OYyKCOBUX
By3JIiB BaHTQXHUX BaroHiB pPI3HUX THITIB Ta BU3HAYUTH '"TIPOCTIP JOMYCTUMHX
cTaHiB";

- cbhopMmyBatd IMITaIiifHYy MOAENb 'BaroH-3ai3HUYHA KOJis" Ta
BUKOHATH MOJICTIOBAHHS JHHAMIYHOTO MPOIECY HABAHTAXKCHHS OyKCOBOTO BY3Ja
HaIiBBaroHa B PI3HUX PEXKUMaX €KCIUTyaTallii;

- MPOBECTHU IMOBIPHICHUW aHali3 JBOBUMIPHOTO BHIIaIKOBOTO MPOLECY

HaBaHTa)XeHHs OyKCOBOIr'O By3Jla HalliBBaroHa, BU3BHAYUTH MOr0 OCHOBHI



XapaKTePUCTUKHN Ta TIEPEBIPUTH aJCKBATHICTh OTPUMAHUX PE3YJIBTATIB MUISIXOM
MOPIBHSAHHS 3 pe3yJbTaTaMU XOJOBHUX JAMHAMIYHMX BUIPOOYBaHb ICHYHOUHMX
HaIIBBaroHiB,

- BHU3HAYUTU MOKA3HUKH HAAIAHOCTI OYKCOBHMX BY3JiB Ta OOIPYHTYBaTH
MOKJIUBICTh TIOJIOBXKEHHA pecypcy OYKCOBUX MIJIIMIHUKIB 3 ypaxXyBaHHSIM
IMOBIPHICHOT'O XapaKkTepy J1I0UNX HaBaHTAKEHb.

O6’ekm  Oocniddcenns  —  mpouec  (PyHKIIOHYBaHHS  OYKCOBHX
MAIIMITHAKOBUX BY3J11B BAHTQXXHUX BaroHIB.

Ilpeomem  Oocnioxcenna — MeToaum OLIHKM  pecypcy  OYKCOBUX
MIIIUITHAKIB BAHTAXKHUX BaroHiB.

Memoou oocnioxcennsn. IloctaBieHi B JucepTaliiiHiii poOoTi 3aaayi
BUPIIIYBAJIMCh 13 3aCTOCYBAHHSIM Cy4YaCHHMX HAyKOBHUX METOJIB Teopii
HMOBIpHOCTEH, Teopii HATIMHOCTI Ta MaTeMaTU4YHOI cTaTUCTUKH. [Ipu moOymoBi
PO3PaXyHKOBUX MOJENEH MIIHOCTI OYKCOBUX BY3JIIB BHUKOPUCTOBYBAIHCH
METOJIM TeOpeTUYHOi Ta OyAiBenbHOI MeXaHiku. JOCHIKeHHS Hamnpy) eHo-
neOpMOBAHOTO  CTaHy C€JEMEHTIB  OyKCOBHX  ITIIIUITHUKOBUX  BY3JiB
ITPOBOJIMIIOCH 3@ JIOTIOMOT'0F0 T€OPii MPYKHOCTI Ta METOAY CKIHUEHHHUX CJIEMCHTIB
(MCE). Ilpu cTtBOpeHHI IMITaIiiHOI MOJEJIi BUKOPHUCTOBYBABCS MPOTPAMHUN
koMmruiekc "UM VuuBepcanbHblli MexaHus3M". IlokazHuku O€3BIAMOBHOCTI
MiIMIATTHUKOBUX BY3JIiB OOYHUCITIOBAIUCh 3a pE3yJbTaTaMU EKCIUTyaTalliifHIX
BUIIPOOYBaHb BaroHiB y gociigHomy mapmpyti 11 "Ykp3anizuunsg" PokoBata —
Ykropon.

Hayxosa nosuszna oodepircanux peszyavmamis. Y IHCEpTaIiiHIA poOOTI
BHPIIIEHO HAyKOBE 3aBJIaHHS YIAOCKOHAJCHHS METOJIB OI[IHKH JOBIOBIYHOCTI
OYKCOBHX BY3JiB BaHTQXHUX BaroHIB MIJISXOM ypaxyBaHHS iX (aKTHIHOI
3aBAHTAXXEHOCTI B  3aJIEKHOCTI  BIJ IMOBIPHICHOTO  XapakTepy JII0UHX
HaBaHTaXEHb Ta MBHUAKOCTEH pyxy. Lle m103BoNMIIO 3 OUIBIIOK TOYHICTIO BXKE Ha

CTaJli MPOEKTYBAHHS BAaHTAXKHUX BaroHiB MIPOTHO3YBAaTH pecypc OYKCOBHUX BY3IIiB



Ta 3a0€3MeUnTH NIABUIICHHS €()eKTUBHOCTI BUKOPUCTaHHS BArOHHOI'O MApKY.
Bnepuwe:
- 3aIpONOHOBAHO HAYKOBI MIJXOM BU3HAUEHHS BUMIPHOCTI MPOCTOPY J10-
NyCTUMHUX CTaHiB OYKCOBUX MIJUIMIHUKIB LUISIXOM BU3HAYEHHS YMHHHUKIB, L0

MarOTh HaWOUIBII Ba)KJIMBE 3HAYCHHS JJIA BU3HAYCHHA '

' IPOCTOPY HOIYCTUMHUX
cTaHiB";

- BHM3HAYEHO MEX1 KPUTHYHHX HaBAaHTAXKCHb OYKCOBOT'O BY3Jla BAHTAXXHOTO
BaroHa 3a YMOBH CYMICHOI1 JIii pajiialbHUX Ta OChOBUX CHJI, B PE3YJbTaTI Jii TKUX
Oyzie BinOyBaTuCs pyilHyBaHHS OYKCOBUX MIAIIUITHUKIB;

- HAyKOBO OOTPYHTOBAHO MOJKJIUBICTH MOJOBKEHHS pecypcy OYKCOBHUX ITi-
JIIMITHUKIB 3 YpaxXyBaHHSIM IMOBIPHICHOTO XapakTepy AIF0UUX HABAaHTAKECHb.

Yoockonaneno:

- pO3paxyHKOBa MOJEJIb JJIsI OIlIHKK IOKa3HUKIB O€3BIIMOBHOCTI
OYKCOBHX IMIIIIMITHUKOBUX BY3JIiB BaHTaXXHWX BaroHiB, fKa, Ha BIAMIHY BiJ
ICHYIOUHX, BpaxoBy€ IMOBIPHICHMH XapakTep paiaJbHUX Ta OCBOBUX CHII,
Jir0unX Ha OYKCOBI MiITAITHUKH.

Ompumanu nooarbuuii po3eUmMoK:

- IMITalliiiHa Mozeab "HaIiBBAaroH-3aJli3HUYHA KoOIigA", sKa J03BOJISIE
dbopMyBaTH AWMHAMIYHI TPOIECH HABAaHTAXXEHHS CJIEMEHTIB  KOHCTPYKIIii
HAITIBBaroHa 3 ypaxyBaHHSIM XapaKTePHUCTUK KOJIii Ta BaroHa 3 METOI0 BU3HAUCHHS
PiBHA 3aBaHTAXEHOCT1 OYKCOBUX BY3JIIB Y JOBUIbHUII MOMEHT 4acy;

- METOIW OI[IHKK JIOBTOBIYHOCTI €JE€MEHTIB OYKCOBHX BY3TiB 3
ypaxyBaHHSM IMOBIPHICHOTO XapakTepy JAIF0YNX HABAHTAKCHb;

- Tpomenypa BHU3HAUEHHS IMOBIPHOCTI  O€3BIIMOBHOCTI  OyKCOBHX
MiIIIATTHAKOBUX BY3J1IB BAaHTAKHUX BArOHIB Ha CTajii MPOEKTYBAaHHI 3

ypaxyBaHHSIM IMOBIPHICHOTO XapaKTepy J1F0UMX HABAaHTaKEHb.



Ilpakmuune  3unauennsa  odepycanux  pesyavmamis.  Pe3ynpraTn
nucepTaniinoi podotu BrnpoBamkeHi Ha AT "KprokiBcbkuil BaroHoOyIiBHUMN
3aBOA" MpU MPOEKTYBaHHI XOJOBUX YACTHUH IHHOBAILIMHUX BaroHiB, a TaKOX Yy
HaBYAJIBHOMY IIpolieci MNIATOTOBKM OakajaBpiB Ta MAaricTpiB CHELIaJIbHOCTI
"Jani3HUYHMM ~ TpaHcmopT" OCBITHROI mporpamu "BaroHum Ta BaroHHe
rocrnoAapcTBo"  YKpaiHCbKOrO  JEp>KaBHOTO  YHIBEPCUTETY  3ali3HUYHOIO
TPAaHCTIIOPTY TMPHU BUBYCHHI JuciuiiiiH  "Baronum (KOHCTpyrOBaHHS Ta
po3paxyHku)", "HaziiiHicTe Ta TexHiuHa fiarHoctuka 3PC".

[IpakTiyHe BOPOBAKCHHS  PE3yibTaTiB  POOOTH  MIATBEPIKYETHCS
BIJIMOBIIHUMU aKTaMH BIPOBA/DKCHHS, SKI HaBEIEGHI B JoJaTkax 1o
JUCEPTALIMHOT POOOTH.

Ocobucmuit enecoxk 3000ysaua. HaykoBi TONOXKEHHS, pe3yIbTaTH
JIOCIIPKeHb, SKI BHHOCSITHCS Ha 3aXHUCT, MNPOBOAWINCH B YKpaiHCBKOMY
JCPKABHOMY YHIBEPCHUTETI 3ali3HUYHOro TpaHcrmopry. Ilpami [163, 164]
HamycaHi 3100yBaueM OJHOOCIOHO. Y poOoTax, sAKi OmyOJikoBaHI Yy
CIIBaBTOPCTBI, 3100yBauy HanexutTh: [165, 171, 174] — anami3 pe3yibTaTiB
PO3paxyHKy HampyX eHO-1e(hOpMOBAaHOTO CTaHy OYKCOBOTO By3ja BaHTaKHOTO
Barony, [166] — aHami3 TEpPCIEKTUBHUX KOHCTPYKIIIH OYKCOBHX  BY3IIB;
[167, 6, 172] — po3poOaecHHSA MOl MIIHOCTI KACETHOI'O IiAIIAITHUKA
OyKCOBOTO By3Jla BaHTaXHOro BaroHa; [178] — aHamiz pe3ynbTaTiB
EKCIUTyaTalifHIX BUMIPOOYBaHb OYKCOBHUX BY3J11B BAHTKHUX BaroHiB;

[169, 173] — oImiHKa TOKa3HUKIB HAIIMHOCTI OYKCOBHX BY3JiB BaHTAKHUX
BaroHiB; [175] — BHW3HAYeHHS MEX NTPOCTOPY AOMYCTUMHUX CTaHIB OyKCOBOTO
By3J1a BAHTA)KHOTO BaroHy.

OCHOBHI TIOJIO)KEHHS Ta PE3YIbTaTH JAUCEPTAIIHHOT pOOOTH JOMOBIIATUCS
1 OTpUMaM CXBaJICHHS HAa TaKUX KOH(DEPEeHIIAX:

- XLIV HaykoBO-TIpakTU4HIN KOH(PEPEHIIIT MOJOIUX YUYEHHUX, aCHipaHTIB 1

ctyneHTiB "CydacHi npobiiemMu 3aini3HUYHOTO TpaHcnopty" (Ykpaina, M. Kuis,
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2014 p.);

- VI MuixHapoaHiii HaykoBO-lipakTHuHIA KoHgepeHuii "IIpobremu Ta
NEePCIIEKTUBA PO3BUTKY TPAHCIOPTHUX CHCTEM B YMOBaxX peQopMyBaHHS
3QJII3HUYHOTO TPAHCIIOPTY: YIpPaBIiHHS, €KOHOMIika 1 TexHosorii" (YkpaiHa,
M. Kuis, 2013 p.);

- V. MikHapoaHiii HaykoBO-TIpakTH4HI KoH(pepeHuii "[HHOBaIiHI
TEXHOJIOT1i Ha 3aII3HUYHOMY TpaHcriopTy" (Aurmis, M. JlonnoH, 2014 p.);

- 76-iit MikHapoaHiii HaykoBo-TexHIYHIM KoHepenuii kadeap YkpA3T i
¢axiBuiB 3ani3HUYHOrO TpaHcnopty (Ykpaina, M. Xapkis, 2014 p.);

- III nHaykoBo-TexHiuHOMY ceMiHapi "KommbroTepHOE MOJIETUPOBAHHE B
KEJIE3HOAOPOKHOM TpAHCIOPTE: JAWMHAMUKA, TMpouHOoCTh, u3HOc"  (Pocis,
M. bpsincbk, 2016 r.);

- VII  MixnHapoaHiii HaykKoBO-TeXHIuHi koH(epeHiii "[IpoGiaemu
HAJIHHOCTI Ta JOBTOBIYHOCTI 1H)XKEHEPHUX CHOpy. 1 OyaiBeNb Ha 3a113HUYHOMY
tpancnopti". (Ykpaina, M. Xapkis,14-16 mucronana 2018 p.).

- VIII MuikHaponHiii  HaykoBO-TIpakTH4UHIA  KoH(epeHiii."TIpodaemsr
Oe3omnacHocTy Ha Tpancnopre" (23-24 muctomama 2017 p., Pecnybmiika bimopycs,
M. ["'omens).

[ToBHicTIO nmceprariiina poOoTa jgomoBigamacs Ta Oyna TO3UTHBHO
OIliHEeHA:

- Ha pO3IIMPEHOMY 3acimanHi Kadeapu BaroHiB YKpaiHCHKOTO JEP:KaBHOTO
YHIBEPCUTETY 3aJII3HUYHOTO TPAHCIIOPTY 32 YUACTIO WICHIB CTEIiali30BaHO1 pain
(M. XapkiB);

- HayKOBO-TeXHI4HIA pani JlepxkaBHoro mianpueMcTBa "YKpalHCHKUIA
HAYKOBO-JIOCIIAHHM IHCTUTYT BaroHoOyayBanHs" (M. KpemeHuyk).

Ilyénaikayii. BinnoBigHo 10 TeMu gucepTalii omyOiaikoBaHO 16 HayKOBUX
mpainp, 3 sAkux 8 crared (aB1 Oe3 CHIBaBTOPIB) OMYyOJIIKOBaHO y (axoBUx

BUJIaHHAX, 3aTBepxkeHNX MOH VYkpainu (Bl CTATT1 BKIIOYEHI 0 MI>)KHAPOTHUX



HayKOMeTpuuHuUX 0a3 Scopus), 7 mnpaub amnpoOauiifHOro xapakrtepy Ta 1
J0JJaTKOBA.

Cmpykmypa ma oo6caz oucepmauii. [loBHMITI 00CsST TEKCTy aucepTarlii
ckiagae 186 cTopiHOK, 0OCSAT OCHOBHOTO TEKCTy ckiagae 124 ctopinku. PobGoTa
uTtocTpoBaHa 58 pucyHKamu, HaBefeHa | TaOnullsd, CIMCOK BUKOPUCTAHUX JIXKE-

pen Bkitoyae 178 HaliMeHyBaHb, 6 10JaTKIB.
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