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Hlanamina O.0O. ®opMmyBaHHA aBTOMATH30BaHOI TEXHOJIOTIi YHpPaBIIHHS
IHTEpMOJaIbHUMU TiepeBe3eHHsIMU. — KBamidikaiiiiHa HaykoBa mpais Ha IpaBax
PYKOITHUCY.

JucepTartiisi Ha 3100yTTS HAYKOBOTO CTYIEHS KaHAWAaTa TEXHIYHUX HayK 3a
crienianbHicTIO 05.22.01 — «TpancnoptHi cuctemu» (275 — TpaHCTIOPTHI TEXHOJIOTIT). —
VYkpaiHCbKUI AepKaBHUM YHIBEpCHUTET 3aii3HuyHOro Tpancnopty, MOH VYkpainu,
Xapkis, 2020.

JlucepTarliro MPUCBIYCHO MUTAHHIO (OPMYBaHHS aBTOMATH30BAaHOT TEXHOJIOTI]
yIpaBIiHHS 1HTEPMOJIATHHIMHE TEPEBE3EHHSAMH, KA JAaCTh MOXIIMBICTH OIEPATOPY
3MIACHIOBATH OIEpPATHBHE IUIAHYBaHHS IMEPEBE3CHHS, 3 YPaxXyBaHHIM MOXKIMBUX
3aTPUMOK Y MMyHKTax 3MIHU BUJlY TPAHCIIOPTY Ta HA JIHIAX B JUHAMILI, B 3aJI€KHOCTI
BiJl MOMEHTY Yacy MNpUOYTTS BaHTAXy JI0 JaHOTO MYHKTY MapuipyTy, a TaKOoxX
BU3HAUATH ONTHUMAJIbHUNA MapIIpyT HE JIMIIE 3a KPUTEpPIEM BUTpAT, ajie H 3a
KPUTEPIEM TPUBATIOCTI ITEPEBE3CHHSI.

HaykoBa HOBW3Ha aucepTariiHoi poOOTH MOJATaE y BHUPIMICHHI HAyKOBOTO
3aBAaHHsa (OpPMYBaHHS aBTOMATHU30BAHOI TEXHOJIOTII YMpaBIIiHHS 1HTEPMOIATbHUMU
KOHTEHHEPHHMH TIEPEBE3CHHSIMHU Ha OCHOBI PO3pPOOJICHHS TMIPOIEAypH BHOOPY
ONTUMAJILHOTO IIaHY MYJIBTUMOAAILHOTO MEPEBE3CHHSI, CIIPSIMOBAHOT HA MAKCUMAaJIbHE
3aJI0BOJICHHS BUMOT' BAHT)KOBIATIPABHUKIB 32 paXyHOK OJHOYACHOTO BpaxyBaHHS MPHU
BHU3HAYCHHI MAPIIPYTy TAaKUX MTApaMETPIB MePEBE3ECHHS, SIK BapTICTh TPAHCIIOPTYBAHHS 1
TEPMiH IOCTAaBKH BaHTAXKY.

Bnepuwe:

— (dopmai30BaHO TEXHOJIOTIYHHA TPOIEC MPOCYBAaHHA KOHTCHHEPIB TIpH
IHTEpPMOJATHHUX TIEPEBE3CHHAX Yy BUTIISIAI JBOKPUTEPiaTbHOT MaTeMaTUYHOT MO
omTtuMizarii 3 IUTLOBUMHU (YHKIIISIMH Ta CHUCTEMOIO OOMEXKEHb, IO BIINOBIIAE
KOMIIPOMICHOMY pIIIEHHIO IIOJI0 TEPMIHY Ta BapTOCTI JOCTaBKU 1 J0O3BOJISE
aJIecKBaTHO BIATBOPIOBATH TPOIEC IUIAHYBAaHHS I1HTEPMOJAIbHUX TMEPEBE3CHB,

BUKOPHUCTOBYIOUHM SIK BUXIAHI JJaH1 TOIOJIOTII0 TPAHCIIOPTHOI MEPEeXl, SIKY
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MpEACTaBICHO TpadoBO0 CTPYKTYpOIO BEIUKOI PO3MIPHOCTI, 1 BCIO HEOOXIHY
JOIaTKOBY 1H(OpMaIliio;

— s 1moOYJIOBH ONTUMAJIBHOTO TUIAHY IHTEPMOJAIBLHUX TMEPEeBE3CHL OyIio
pO3pO0JIEHO METOA BHUAUICHHS €IMHOTO pilleHHs Ha MHoxuH1 Ilapero, skuit
JI03BOJISIE BPAaXOBYBAaTH IPIOPUTETH BAHTAXKOBIAMPABHHUKA IUISIXOM BHKOPHUCTAHHS
3BakeHuX cTpec-¢pyHkiin (anri. Weighted Stress Function Method, WSFM);

— copmoBaHo APM iHTEpMOIANBLHOTO OlepaTopa, 110 B3aEMOJIE 3 PI3HUMHU
TPAaHCIIOPTHUMHU CHUCTEMaMH, JO0 SKOTO IHTETPOBAHO KOMIUIEKC pPO3pOOJICHUX
MaTEMaTUIHUX MOJICIICH.

Yoockonaneno:

— TIPOLEAypPY BHU3HAYCHHS 3aBaHTAXCHOCTI IHPPACTPYKTYPH TPAHCIIOPTHOL
MEpPEeXKi MPU OpraHizallii iIHTepMOJIaJIbHOTO TIEPEBE3CHHS 32 PaXyHOK MPOTHO3YBaHHS
00CATIB TIEPEBE3CHHS 3 BUKOPHCTAHHSIM HEHPO-HEUITKOTO MOJICIIOBAHHS Ha OCHOBI
mozeri ANFIS (anrn. Adaptive-Network-Based Fuzzy Inference System).

[IpakTuyHi pe3ynbTaTi poOOTH BUILUIMBAIOTH 3 ii MPUKIAIHOI CIPIMOBAHOCTI,
IIPUHITMIIOBOI MOYKJIMBOCT1 TEXHIYHOT peatizallii 3apornoHOBaHUX METO/IIB 1 3aCO0IB 1
MOJIATAIOTh Y TAaKOMY: PO3POOJECHO TEXHOJOTI0 aBTOMATH30BAHOTO YIIPABIIHHS
IHTEPMOJATHPHUMHU TEPEBE3CHHAMH, 110 JO3BOJISE MIPUHMATH OOTPYHTOBAHI PIIICHHS
o010 BHOOPY ONTUMAIBHOTO MApPUIPYTY 3 MIHIMAIBHUMHU EKCILTyaTalliiHUMU
BUTpaTaMH 200 MiHIMaJIbHUM TEPMIHOM JOCTaBKH.

3a matepianaMu JucepTaIiifHOi poOdOTH OmMyOIiKOBaHO 28 HAYKOBHX Mpallb, 3
AKUX 8 HAYKOBUX cTaTel — y (haxoBUX BHUIAHHSAX, 3aTBepkeHnx MOH VYkpainanm, 1 1
CTaTTs — Y BUJIAHHAX IHIIUX JepxkaB (Bl 3 HUX BKJIIOYEHI 10 0a3u Scopus); 15 mpaib
anpoOarifHoro xapakrepy; 4 T10JaTKOBI Ipalli, 3 HUX 2 TaTEHTH.

VY BcTyni 0OTpYHTOBAHO aKTYyaJbHICTH OOpaHOi TeMHU, CHOPMYITHOBAHO METY 1
3a/ayi, 00’ €KT 1 MpeaMeT JOCITIHKEHHS, B1IOOpa)KeHO 3B’ 30K pOOOTH 3 HaYKOBUMH
TEMaMHd Ta TpPOrpaMaMH, PO3KPUTO HAYKOBY HOBHU3HY Ta MPAKTHYHY IIHHICTh
nucepTaniiHoi poOOTH, MOJAHO ii 3arajibHy XapaKTepUCTHKY.

[lepmnit  po3din  MOPUCBSIYEHO aHaAi3y OCHOBHHUX IIOKa3HUKIB pOOOTH

BITUMU3HSHOI TPAHCTIOPTHOI CHUCTEMH, a TAKOXK TEXHOJIOT1 yIpaBIIiHHS



IHTEPMOJATbHUMU NIEPEBE3CHHSIMU B Y KpaiHi Ta 32 KOPJIOHOM.

3a nanumu AT «Ykp3ani3HHIS» 32 OCTaHHI POKHM OOCST BaHTaXiB MOCTYIOBO
Ha0yBa€ TEHAEHII 3pOCTAaHHA, BIAMIYAETHCS 3POCTAHHSA IMIOPTHUX Ta €KCIOPTHHUX
MepeBe3eHb, a TAKOXK TPAH3UTHUX 1 BHYTPILIHIX nepeBe3eHb. Tak, mporsarom 2018-
2019 pokiB BaHTax000IT 3aJII3HUYHOTO TPAHCIOPTY CTaHOBUB 55,9 % BaHTaxk000Iry
BCIX BH/IIB TPAHCIOPTY, & 0OCST MEepEeBE3EHUX 3aTI3HUYHUM TPAHCIOPTOM BaHTAXIB
ctaHoBUB 52 % 3aranbHoro oocsry BantaxiB y 2018 pori, 48 % — y 2019 porri.

KpiMm Toro, 3a gaHMMHM €KCHEPTHUX OILIIHOK, OYIKYEThCS 30UIbIIEHHS OOCSTIB
KOMOIHOBaHUX (IHTEPMOJaJIbHUX) TIEPEBE3€Hb, 1[0 OOYMOBIIOE HEOOXITHICTH
3MIIACHEHHS] HAYKOBO-TEXHIYHUX PO3POOOK y Tally31 HOBOI TEXHIKM Ta TEXHOJIOT11 IS
IHTEpMOJAIbHUX TMepeBe3eHb. Y Kkpainax 3axigHoi €Bpormm, CHIA 1 Kananmi
IHTEpMOJaIbH1 MepeBe3eHHs ckinanaiTh 15-20 % 3aranbHOro 00CAry MepeBE3EHb
3aJII3HUYHOTO TPAHCHOPTY. 30UIbIIEHHS OOCSTIB Takux IepeBe3eHb Yy €Bporni
cknanae y cepenubomy 20 % Ha pik.

[HTepMoanbHi MEepeBE3eHHs J1al0Th 3MOTY 30UIBLIIMTH MIBUJIKICTH JTOCTaBKH
BaHTaXiB, 3a0e3MeYuTH 30€peKEHHS IUTICHOCTI BaHTaXy, 3IIACHUTH IiABUIIECHHSI
SIKOCT1 TIOCTYT, TPHU IIbOMY KOHTEHHEpPHI IEepPEeBE3CHHs 03BOJISIOTH 31HMCHIOBATH
NEePEBE3CHHS PI3HUMHU BHUJAMH TPAHCIIOPTY, CKOPOYYIOYM Yac Ha TEXHOJOTI4HI
omepaitii. 3a yotupu Mmicsii 2019 poxy Teputopiero Ykpainu nepee3eHo moHasa 125
TUC. KOHTeHHepiB B yMOBHUX ofuHuUIX ([IPE). lle Ha 8 % mnepeBuiye mokasHUK
BinmoBigHOro nepioay 2018 poky.

bimpmricTs mocaimKeHb 3BOJMTHCS JO MIiHIMI3AIIT €KCILTyaTalliiHUX BHTPAT
IpU IHTEPMOJAIBHUX TEPEBE3CHHAX, ajlé B Cy4aCHHUX yMOBaxX 3HAYHA KUIBKICTh
BaHTa)KOBJIACHMKIB BUMarae BiJ MEPEBI3HUKA B MEPIY YepPry MPUCKOPEHHS JOCTaBKU
1 He O0OOB’A3KOBO 3 MIHIMI3AIlIEI0 EKCIUTyaTaniiHaux BuTpar. lle cBiguuTh mpo
HEOOXITHICT, BHUPIMICHHS HAYKOBOTO 3aBJaHHS YJOCKOHAJICHHS TEXHOJOTIi
IHTEpMOJATHPHUX TIEPEeBE3EHb 3a JBOMAa KpUTEPisiMU (eKCIUTyaTalliiHi BUTpATH 1
TEPMIH JIOCTABKH), K1 P13Hi 32 CBOEIO MPUPOIOIO.

VY npyromy po3aiiai chopMOBaHO MOIEb MPOTHO3YBAHHS OOCSTIB MEPEBE3EHHS

BAHTAXXIB Ha OCHOBI IITYYHUX HEUPOHHUX Mepexk. [lepeBaramMmu Takoro crnoco0y
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MIPOTHO3YBAaHHS € 3JaTHICTh 0 CaMOHABYaHHsS Ta ajanTallii A0 3MIHHUX BXIIHHUX
TaHUX.

VYV 3B’M3Ky 3 THUM, IO IHTEPMOJAJbHI NEPEBE3€HHA BaHTaXIB MAalOTh
IHEepLIMHUI XapakTep 1 JyKe Oararo BapiaHTIB JIOCTaBKM BaHTaXIB, 1€ MOXe
BUKJIMKATH TMEPE3aBAHTAXKEHICTh OJHOTO a00 MEKUIBKOX BHUIB TpaHCIOPTY. Tomy
OyJ10 BHUPIIIEHO PO3POOUTH MPOTHO3HY MOJIENb, SIKa aJeKBATHO CIIPOTHO3Y€E OOCSTH
NepeBe3eHb  BaHTaXIB  JUIsi ~ BU3HAUEHHS  3aBAHTAXXEHOCTI  TPAHCHOPTHOT
1HGPaCTPYKTYpH.

[lepeBipka Ha aJEKBATHICTh 3alpPOINOHOBAHOI HEWPOHHOI Mepexl s
NPOrHO3YBaHHS OOCSTIB TEpEeBE3CHHS BaHTaXIB TMpPOBEJEHA 3a JOMOMOIOI0
BUKOPUCTAHHS KoedilieHTa po30DKHOCTI mporHo3y. Iloxmbka mporHosy He
nepesuinye 4,86 %. Ile cBiguuTH NOpPO BUCOKY TOYHICTh MPOrHO3YBaHHS.
BpaxoByroun, 1o iHTEpMOJalIbHI MEPEeBE3€HHS BaHTAXIB € JOCUTh IHEPIIHHOIO
CUCTEMOI0, TAKUW MOKA3HUK € JOCTATHIM /I MPUUHATTS YNPaBIIHCHKUX pimieHb. Lle
y CBOIO Yepry JacTh 3MOTy 3a HEOOXIIHOCTI KOpPUTYBaTH MAapuIpyT JOCTaBKH.
PesynpraT  MomenroBaHHS — JIOIUIBHO  OyJe BpaxyBaTH TMpU  pO3pOOJIEHHI
ONTUMI3AIIHOT MaTEMATHYHOT MOJIeJl yIpaBIiHHS THTEPMOTAIBHUMHU
NIepPEBE3CHHSAMM BaHTAXKIB.

3 II€I0 METOI y TPEeThbOMY pO3Ail (hOopMai3oBaHO TEXHOJIOTIYHUH MpPOIIEC
NPOCYBaHHS KOHTEHHEpIB MpPH IHTEPMOJAIBHUX TEPEBE3CHHSIX 3 YpaxXyBaHHSAM
MaKCHMAaJIbHOTO  3aJ0BOJICHHS  BHUMOI  BaHT@XOBIIMPAaBHUKIB Yy  BUIJIAII
JIBOKPUTEpIaIbHOI ~ MaTeMaTWYHOI  MOJEeNl  IUIAHYBaHHA  IHTEPMOJAIBHUX
KOHTEHHEpHUX IE€peBe3eHb IPU OJHOYACHOMY BpaxyBaHHI HE JIMLIE JIOBXUHU
CErMEHTIB TP BU3HAYEHHI MAPIIPYTYy, IO BiAMOBIAAIOTH PI3HAM BUIaM TPAHCIIOPTY,
a i (dakTopa dacy. MarematnuyHa MOJENIb BU3HAYCHHS ONTHUMAJIBLHOTO MapUIPYTy
IHTEpMOJIaJIbHOTO KOHTEHHEPHOTrO TIEPEeBE3CHHs MpPEACTaBICHA Yy BHUIJISAL JBOX
ITHOBUX (DYHKIIIT Ta CUCTEMH OOMEKEHb.

Ile mo3Bosisie afeKBaTHO BIITBOPIOBATHU MPOILIEC IMJIAHYBAaHHS 1HTEPMOJATBHUX
nepeBe3eHb, BUKOPUCTOBYIOUM SIK BUXIIHI JaH1 TOMOJIOTI0 TPAHCIOPTHOI MEpexi,

Ky MPEICTaBICHO I'PpaOBOIO CTPYKTYpPOIO BEIMKOI PO3MIPHOCTI, 1 BCIO HEOOXITHY



J0IaTKOBY 1H(OpMaIlito.

Po3poOnenuii MeTroa BUAUICHHS €IMHOIO pilleHHs Ha MHOXUHI [lapeto
JI03BOJISIE BPaXOBYBATH MPIOPUTETH BaHTAXKOBIAMpPAaBHHUKA IIJISTXOM BHKOPUCTAHHS
3BAXEHUX CTpec-PYHKIIA mTpu BHOOPI ONTUMAJIBHOTO IUIAHY IHTEPMOJAIBHUX
NepPEeBE3EHb.

Busznauenuii minxig mogo BHOOPY ONTHMANbHOIO IJIAHY I1HTEPMOAAIBHHUX
NepeBe3eHh € OCHOBOIO (OpMyBaHHS aBTOMATH30BAHOI TEXHOJOTIi yMpaBIiHHSI
IHTepMOIaJTbHUMH TTePEBE3CHHIMHU.

Y derBepTOMYy pO3Aii HA OCHOBI KOMIUIEKCY PO3POOJICHHX MaTeMAaTHYHHUX
MOJIEIIE CTBOPEHO CHUCTEMY MIATPUMKH TPUUHATTS pilleHb Ui B3aeMomii 13
PI3HMMH TPAHCHOPTHUMH CHUCTEMaMHM, SKI 3aJisHI i Yac I1HTEPMOAAIbHUX
TIepeBe3eHb, Ta 3aNPOMIOHOBAHO iHTEerpyBaTH ii 10 APM iHTepMoaanbHOTO oneparopa
i1 3a0e31meueHHs y3roKeHO1 pOOOTH YChOTO MPOIIECY TPAHCIIOPTYBAHHS.

Peanizaiiss aBTOMaTM30BaHOI TEXHOJNOTIi TIUIAHYBaHHS  IHTEPMOJAIBHHUX
nepeBe3eHb 3a0e3neuye CKOPOYEHHS BHUTpPAT I1HTEPMOJAIBHUX ONEpaTopiB B
cepenHboMy Ha 8% 3a yMOBH ii 3aCTOCYBaHHS Ha CKJIAJIHUX TPAHCIIOPTHUX Mepexkax
ta 10 50% CKOpOUYCHHS TPHUBAJIOCTI IMEPEBE3CHHS y TOPIBHSAHHI 13 TPaIUIIHHOIO
TEXHOJIOTIEI0 TIJIaHyBaHHSA. BH3HAYeHHS EKOHOMIYHOTO €(eKTy 3 HapOoCTalduM
MiICYMKOM Ha MEBHOMY MapIIpyTi Haaaao0 MOXIIHMBICTh oTpuMatu 4521488 rpH. Ha
I’ ITUH PIK 3aCTOCYBaHHS 3alpOIIOHOBAHOI aBTOMATHU30BaHOT TEXHOJIOT11 TIaHyBaHHS
IHTEpMOJATHbHUX  TEPEeBE3CHb. TakWii TOKa3HWK MIATBEPIKYE JOUUIBHICTH
BIIPOBAKECHHSI 3aIIPOIIOHOBAHOT TEXHOJIOT11 B €EKOHOMIYHOMY BiJHOIIICHHI

Kniouosi  cnosa: 1HTepMOJalIbHI TEPEBE3€HHs, TPAHCHOPTHA MeEpexa,
TEXHOJIOTi TPAHCIOPTHUX I€PEBE3€Hb, TCHETHUYHHUI alrOPUTM, METOJ 3Ba)KE€HOT

cTpec-(QyHKIIi1, aBTOMaTH30BaHE POOOUYE MICIE OTepaTopa.

ABSTRACT

Shapatina O. O. Formation of automated technology of intermodal

transportation management. — Qualification scientific work — manuscript copyright.
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Thesis for a Candidate Degree in Technical Sciences in Specialty (Ph.D. —
Doctor of Philosophy) in Specialty 05.22.01 — Transport Systems (275 — Transport
Technologies). — Ukrainian State University of Railway Transport, Ministry of
Education and Science of Ukraine, Kharkiv, 2020.

The thesis deals with the issue of forming a technology for managing
intermodal transport. The presented technology will enable the operator carrying out
operational planning of transport, taking into account possible delays at the points of
transfer between modes and en route in real time, depending on the time of arrival of
the freight to a certain point of the route, as well as determining the optimal route not
only in terms of the cost criterion but also the criterion of duration of transport.

The scientific novelty of the dissertation work is in solving the research
problem of forming a technology for automated management of intermodal container
transport based on the development of a procedure for choosing an optimal plan for
multimodal transport, which is aimed at maximizing the satisfaction of the
requirements of shippers when determining the route by simultaneous taking into
account such parameters as cost and time of freight delivery.

For the first time:

- the technological process of intermodal container transport is formalized
in the form of a two-criteria mathematical optimization model with an objective
functions and a system of restrictions. This presents a compromise solution regarding
the delivery time and cost and allows for an adequate reproduction of the process of
planning intermodal transport. The initial data used are the topology of the transport
network, which is presented in the form of a graphical structure of high dimension,
and all the necessary additional information;

- to build an optimal plan for intermodal transport, a method for choosing
a single solution in the Pareto set was developed. The presented method allows for
taking into account the shipper’s priorities by using the Weighted Stress Function
Method (WSFM)
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- a computer workstation for an intermodal operator is formed. The
created workstation ensures interaction with various transport systems to which the
complex of developed mathematical models is integrated.

Improvements:

- the procedure for determining the workload of the transport network
infrastructure in organizing intermodal transport is improved by forecasting transport
load with the help of neuro-fuzzy modeling based on the Adaptive-Network-Based
Fuzzy Inference System (ANFIS).

The practical result of the work follows from its applied character, the
possibility of technical implementation of the proposed methods and tools and
presents the developed technology for automated management of intermodal
transport, which allows for making informed decisions on choosing the optimal route
with minimum operating costs or minimum delivery time.

Based on the materials of the dissertation, 28 scientific works have been
published. Among them there are 8 scientific articles in professional editions
approved by the Ministry of Education and Science of Ukraine and 1 article in
foreign journals (two of them are listed in the Scopus database); 15 approbation
works; 4 supplementary works, including 2 patents.

The introduction substantiates the relevance of the chosen topic, formulates the
purpose and objectives of the research, defines its object and subject, reflects the
relationship of the dissertation topic with other science topics and programs, covers
the scientific novelty and practical value of the work, presents its general
characteristics.

Section 1 deals with the analysis of the main indicators of the domestic
transport system as well as technologies for managing intermodal transport both in
Ukraine and abroad.

According to JSC “Ukrzaliznytsia”, in recent years, the volume of freight is
gradually growing, there observed an increase in import-export transport, as well as
transit and domestic transport. For example, during 2018-2019, the freight turnover

of rail transport amounted to 55.9 % of the freight turnover of all transport modes. In
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2018, the volume of freight transported by rail amounted to 52 % of the total volume
of freight, in 2019 — 48 %.

Moreover, according to expert estimation, an increase in the volume of
combined (intermodal) transport is expected, which necessitates implementing new
scientific and technical developments in the field of equipment and technology for
intermodal transport. In Western Europe, the USA and Canada, intermodal transport
accounts for 15-20 % of the total volume of rail transport. The increase in the volume
of this type of transport in Europe is on average 20 % per year.

Intermodal transport allows for increasing the speed of delivery of goods,
ensuring the preservation of freight, improving the quality of services while container
transport enables performing freight transport by various modes of transport,
reducing the time for technological operations. For four months of 2019, more than
125 thousand containers in TEUs were transported through the territory of Ukraine.
This is 8 % more than in the corresponding period of 2018.

Most scientific research come down to minimizing operating costs in
conducting intermodal transport, but, under modern conditions, a significant number
of freight owners require the carrier to accelerate delivery in the first place and not
necessarily minimize operating costs. This indicates the need to solve the scientific
problem of improving the technology of intermodal transport in terms of two criteria
(operating costs and delivery time) that are different in nature.

In Section 2, a model for forecasting the volume of freight transport is formed
on the basis of artificial neural networks. The advantages of this forecasting method
are the ability to self-learn and adapt to changing input data.

Due to the fact that intermodal freight transport is of an inertial nature and have
many options for freight delivery, this can cause overloading of one or several modes
of transport. Therefore, it was decided to develop a forecast model that would
adequately predict the volume of freight transport to determine the workload of
transport infrastructure.

The verification of the adequacy of the proposed neural network for forecasting

the volume of freight transport was carried out using inequality coefficient. The
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prediction error does not exceed 4.86 %. This indicates high prediction accuracy.
Considering that intermodal freight transport is a rather inertial system, this value is
sufficient for making managerial decisions. This in turn will allow, if necessary, to
adjust the delivery route. It is reasonable to take the modeling results into account
when developing an optimization mathematical model for managing intermodal
freight transport.

For this purpose, in Section 3, the technological process of intermodal
container transport is formalized, with regard to the maximum satisfaction of the
requirements of shippers, in the form of a two-criteria mathematical model for
planning intermodal container transport. In determining the route, the presented
model takes into account both the length of the segments corresponding to various
modes of transport and the time factor. The mathematical model for determining the
optimal route for intermodal container transport is presented in the form of an
objective functions and a system of restrictions.

This makes it possible to adequately reproduce the planning process of
intermodal transport, using as the initial data the transport network topology,
represented by a high-dimension graphical structure, and all the necessary additional
information.

The developed method for finding a single solution in the Pareto set allows for
taking into account the priorities of the shipper by using the Weighted Stress
Function Method when choosing the optimal plan for intermodal transport.

The described approach to choosing the optimal plan for intermodal transport
Is the basis for the formation of a technology for automated management of
intermodal transport.

In Section 4, based on a set of developed mathematical models, a decision
support system is created for ensuring interaction with various transport systems
involved in intermodal transport. It is proposed to integrate the system developed into
the computer workstation of the intermodal operator to ensure the coordinated

operation of the entire transport process.
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The implementation of the technology for automated planning of intermodal
transport provides an average of 8 % reduction in the costs for intermodal operators
when applied to complex transport networks, and a decrease of up to 50 % in the
duration of transport compared to traditional planning technology. The determination
of the economic benefits on a cumulative total basis on a certain route made it
possible to obtain UAH 4,521,488 in the fifth year of application of the proposed
technology for automated planning of intermodal transport. This indicator confirms
the economic feasibility of introducing the proposed technology.

Keywords: intermodal transport, transport network, transport technology,
genetic algorithm, the method of weighted stress function, automated operator's

workplace.
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BCTVII

AKTyauabHicTh TemHu. KoHTeliHEpHI NepeBE3eHHS € OCHOBHUM KOMIIOHEHTOM
IHTEpMOJAIbHUX TEPEeBE3eHb B yMOBaxX MDKHApoAHOI TopriBil. [HTEepMopanbHi
TepeBe3eHHs 3iCHIOIOTECA 3 3aTyYeHHAM JBOX a00 Oinblie BUIIB TPAHCIOPTY. IXHs
cnernudika MoJIArae TakoX i B TOMY, IIIO BaHTaX Ha BCHOMY IIISAXY 3HAXOIUTHCS Y
CKJIajl onHiel 1 Tiel caMoOi TPaHCHMOPTHOI OJWHUII, HANpPHUKIAI KOHTEWHepa, a
NIEPEBE3CHHS 3/IHCHIOETHCS 33 €IMHUM TPAHCIIOPTHUM JIOKYMEHTOM 1 ITiJ] KOHTPOJIEM
€IMHOTO OllepaTopa. 3a TaKUX YMOB BaHTKOBIANPABHUK HE TMOBWHEH YKJIAJaTH
OKpPEeMHX JIOTOBOPIB 13  TPAaHCHOPTHUMM  MIANPUEMCTBAMH Ta  OCOOHCTO
KOHTPOJIFOBAaTH  BCi  JIaHKM  TIEPEeBE3CHHS, HANPUKIAA  CKJIATHI  TIPOIECH
NEPEBAaHTAKCHHS KOHTCHHEPIB, Y3TOJDKEHHSI PO3KIIAJiB TOIIO. Taka 3pydYHICTh €
BAXUIMBUM (DaKTOpOM, SKHi 3a0e3redye JaHOMY BHIY TIEPEBE3CHb IMOCTIHHHM
NPUILUTMB HOBUX KJIIEHTIB, OCOOJIMBO 3Ba)kal0OUYM HA T, IO OINEpaTOpU TaKOK
3M1MCHIOIOTh KOHTPOJIb MUTHHUX OTIEpaIliii TpH NEPETHUHI MIKIEPKaBHUX KOPOHIB.

Y cydacHMX yMOBax JyXe€ YacTO Yy BaHTaXOBIINPaBHUKIB  abo
BaHTAXXOOJCP)KYBaviB BHHHKAE€ HEOOXIAHICT Y CKOPOYCHHI TEPMIHIB JOCTaBKHU
BaHTaXiB, HE OOOB’A3KOBO 3 MIHIMAJbHHUMHU BHUTpaTaMH, — II€ IIOB’S3aHO 3
NPUIIBUIIICHHSAM pealtizallii ToBapiB 1 30UIbIICHHSAM IXHBOTO TPUOYTKY. Tomy €
HEOOXIJTHICTh Y BHOOpP1 MapuIpyTy IHTEPMOJIAJBLHOTO IIEPEBE3CHHS HE TIIBKH 3a
KpUTEPIEM BapTOCTi JOCTABKH, aJi€ 132 YACOM.

Ha >xanp, Ha ChOTOJIHI HEMA€E €IMHOI TEXHOJIOTiI, sKa 0 B aBTOMAaTH30BAaHOMY
pEeXUMi BUKOHYBaja ITUTAHYBAaHHS 1HTEPMOJATBHUX MEPEBE3CHb 3 YpaxXyBaHHSIM YCIX
BHUMOT 1 KpUTEPIiB BAHTAKOBIAMPAaBHUKA, TOMY TeMa JUCEPTALIMHOTO TOCTIIKEHHS €
aKTyaJIbHOIO.

3B’I30Kk Ppo0OTH 3 HAYKOBMMH MNporpamMamMu, IUIaHAMH, TeMaMU.
Huceprariitna po6oTa BUKOHYBalach BiAMOBimHO a0 HamioHampHOI TpaHCTOPTHOT
ctparerii Ykpainu Ha mnepiog Ao 2030 poky (Posnopsimxennss KabineTy MiHICTpIB
Vkpainu Bin 30 tpaBus 2018 p. No 430-p), 3rinHo 3 «KOMILIEKCHOIO HpOrpamoro

OHOBJICHHS 3aJII3HUYHOTO pyxomoro ckiany Ykpainu Ha 2008-2020 pokwn», BBeneHYy
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B 21110 HaKa30M MiHICTepCTBa TPAHCIOPTY Ta 3B’ 53Ky YKpainu Bin 14 sxoBTHs 2008 p.
Ne 1259, Crpareriero po3sutky ITAT «Ykp3anizuuusa» 2017-2021 poku, a Takox
HAYKOBO-JIOCTITHUMHU POOOTaMHU 3a TeMaMH, y SKHX aBTOp Opama OesmocepeaHro
y4yacThb SIK BHUKOHaBellb: «®dopmMyBaHHS Ta NUIAXM peanizalii opraHizauiiHo-
TEXHOJOTIYHOT MOJENl BHUKOPUCTAHHS BaHTAXXHUX BaroHiB y MDKHApOJHUX
nepeseseHHsax» (JIP Ne 0115 U 000275), «Po3pobka METOIMKH BHUIIPOOYBaHb IO
BU3HAYCHHIO BUKHIIB 3a0pYAHIOIOYMX PEUYOBHH 3 BIATPAILOBAHUMU Ta3aMu JTU3EJs
MOJIEpHI30BaHOr0 MaHeBpoBoro temioBoza YME3 noryxuictio 970 kBT, y4acts y
BUNPOOYBaHHI Ta 00poOKka ix pe3ynbTaTiBy (JJP Ne PK 0115 U 002087), «IHCTpyKITis
3 BETepUHAPHO-CAHITAPHOI 0OPOOKM BAroHIB MICIIs MMEPEBE3EHHS TBAPWH, MPOIYKTIB
Ta CHPOBUHM TBapUHHOTO moxomkeHHs» (JIP Ne 0118 U 000125).

Merta i 3apaui gocaimxenHsi. Meroro nuceprauniiHoi poOoTH € GopmMyBaHHS
aBTOMAaTH30BAaHOT TEXHOJOTil YIpPaBIiHHA IHTEPMOJATLHUMH KOHTEHHEPHUMH
NEPEBE3CHHAMH Ha OCHOBI pO3pOOJIEHHS MPOLEIypU BUOOPY ONTUMAJIBHOTO IUIAHY
MYJbTUMOJAIBHOTO TEePEeBE3EHHA, CIPSIMOBAHOI Ha MAaKCHUMaJbHE 3aJI0BOJICHHS
BUMOT BaHTAXOBIAPABHUKIB 32 PaXyHOK OJHOYACHOTO BpaxyBaHHS MPU BU3HAYEHHI
MapHIpyTy TaKHX IMapaMeTpiB MEePEeBE3eHHS, K BapTICTh TPAHCIIOPTYBAHHS 1 TEPMIiH
nocTaBKM BaHTaxy. [locTaBieHa MeTa BU3HAYMIIA TaKi 3a/1a4i JOCIKCHHS:

— TIPOBECTHM aHaJN3 OCHOBHUX ITOKa3HHUKIB POOOTH CBITOBOI TPaHCHOPTHOL
CHUCTEMH, a TaKOXX TEXHOJIOTiM YIpaBlIiHHSA IHTEPMOJAILHUMHU IEPEBE3CHHIMU B
VYkpaiHi Ta 32 KOpAOHOM 7151 (POPMYITFOBAHHSI BUMOT 110710 popMarizaiiii TeXHOIOTii
oprasizailii MyJIbTUMOJIaJIbHUX IIEPEBE3CHB;

— chopMyBaTH MOJICNIb MPOTHO3YBAaHHS OOCSTIB NEPEBE3CHHS BAHTAXIB IS
BU3HAYCHHS 3aBAHTAKEHOCTI 1HOPACTPYKTYPHU TPAHCIIOPTHOI MEpPEX1 TIPH OpraHizailii
IHTEpMO/IaJIbHOTO TEPEBE3CHHS;

— (opMatizyBaTH TEXHOJOTIYHUN TMPOIEC TPOCYBaHHS KOHTCWHEPIB TIpH
IHTEpMOJIaJIbHUX TEPEBE3CHHAX 3 YpPaxyBaHHAM MAaKCUMAJIbHOTO 3aJ0BOJICHHS
OCHOBHHX BHMOT BaHTA)KOBIAMIPABHUKIB MIPH BU3HAYEHHI MAPIIPYTY IS IIAHYBaHHS
IHTepMOIaJIbHIX KOHTEHHEPHUX MIEPEBE3CHB;

— PO3pOOUTHU METOM JiJisi MOOYIOBH ONTUMAJIBHOTO IJIAHY 1HTEPMOAAIBHUX
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NIEPEBE3CHB;

— po3poOutu  aBToMaTtu3zoBaHe poboue Micue (APM) omneparuBHOrO
MEPCOHANy, IO B3aEMOJIE 3 PI3HUMU TPAHCIIOPTHUMHU CUCTEMaMH IS
aBTOMAaTU30BaHO1 TEXHOJIOT'1T yIIPaBIIHHSA IHTEPMOJAIbHIUMH NIEPEBE3CHHAMY;

— BU3HAUUTH €KOHOMIYHY JOIUIBHICTH BiJi BIPOBAIKCHHS aBTOMATHU30BaHO1
TEXHOJIOT1i IUIAHYBAHHS IHTEPMO/IaJIbHUX I1€PEBE3ECHb.

O6’ekm  OocnidxcenHss ~— TIpOLEC TPOCYBAHHS  KOHTEHHEpIB  MpHU
IHTEPMOJATbHUX ITEPEBE3CHHSX.

Ilpeomem OocnidocenHss — TEXHOJNOTIA YNPABIIHHS I1HTEPMOJATbHUMHU
TIePEBE3CHHSMH.

Metoan  gocaimkenHsi. IIpoBelneHi  JOCHIIDKCHHS  IPYHTYHOThCS  Ha
BUKOPUCTaHHI METO/JIB MaTEMaTUYHOI CTATHCTHKU JUISI BUKOHAHHS JICTaJIbHOTO
aHaIi3y OCHOBHHX EKCIUTyaTaIliiHUX IMOKA3HHUKIB POOOTH TPAHCIIOPTHOI CHCTEMH,
METOAY IITYYHUX HEHPOHHUX MEpexX sl peatizallii 3ajadl MPOrHO3yBaHHS OOCATIB
NEepPEeBe3CHHsT BaHTAXIB, MeETOAIB Teopii rpadiB mnpu nNoOyA0BI aOCTPaKTHOI
TPAHCIIOPTHOI MEpeXi, SKa MICTUTh JUISTHKH TUISIXY, 110 BiAMOBIZAIOTH YOTHPHOM
TUTIaM CTIOJYYCHHS: aBTOMOOUIBHOMY, 3aJII3BHUYHOMY, MOPCBKOMY Ta aBiallifHOMY;
CIeIIaJIbHOTO €BPUCTUYHOTO onTumizamiiinoro anroputmy NSGA-III Ta metomy
3BaXKEHUX CTpec-QYHKIN IS BUPIIICHHS ONTHUMI3allifiHUX MaTEMaTHYHUX MOJEIeH
opraHizanii IJJaHyBaHHS I1HTEPMOJAIBHUX IIEPEBE3CHb 3 ypaxXyBaHHSIM BapTOCTI
TPAHCTIOPTYBAHHS 1 TEPMIHY JOCTABKU BaHTAXKY.

HaykoBa HOBH3HA ojep:KaHMX pe3yJbTaTiB. Y nucepTaiiiiHii poOoTi
BUPIIICHO HAYKOBE 3aBJaHHA (DOPMYBAaHHS aBTOMATH30BAHOI TEXHOJIOTII yIpaBIiHHS
IHTEpMOJATPHUMU KOHTEHHEPHUMHU TIEPEBE3CHHSMU Ha OCHOBI PO3POOJICHHS
mpoueaypu BHOOPY ONTUMAIbHOTO IIJIaHY MYJbBTUMOJAQIBHOTO TIEPEeBE3CHHS,
CIPSIMOBAHOI HA MaKCUMaJIbHE 3a0BOJICHHS] BAMOT BaHTA)KOBIIMPABHUKIB 32 PAXyHOK
OJTHOYACHOTO BpaxyBaHHS MTPU BU3HAYCHHI MapIIPyTy TaKUX MapaMeTpiB IEPEBE3CHHS,

SIK BapTICTh TPAHCIIOPTYBAHHS 1 TEPMIH JOCTAaBKH BAaHTAXKY.
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Bnepuwe:

— (opMali30BaHO TEXHOJIOTIYHUM MpPOLEC MNPOCYBaHHA KOHTEHHEPIB MpH
IHTEPMOJAIbHUX MEPEBE3EHHAX Yy BUIIISAI JBOKPUTEPIaTbHOI MaTeMaTUYHOT MOJIEN1
onTuMizalii 3 LUILOBUMHU (YHKLISIMH Ta CHUCTEMOI OOMEKEHb, IO BIANOBIAAE
KOMIIPOMICHOMY pIIIEHHIO IIOAO TEPMIHYy Ta BapTOCTI JOCTAaBKM 1 JI03BOJISIE
aJIecKBaTHO BIATBOPIOBATH TPOIEC I[UIAHYBaHHS I1HTEPMOJAIbHUX TMEPEBE3CHB,
BUKOPUCTOBYIOUM SIK BHXIJHI JaHl TOMOJOTII0 TPAHCHOPTHOI MeEpexi, sKYy
npeAcTaBiIeHO TrpadoOBO0 CTPYKTYpOK BEIUMKOI PO3MIPHOCTI, 1 BCHO HEOOXIIHY
J0IaTKOBY 1H(OpMaIliio;

— Juis TOOYJOBH ONTHUMAIBHOTO IUIaHy IHTEPMOJAIbHUX IEepPEBE3CHb OYyIo
pO3pOOIEHO METOJ BUAUICHHS €IMHOTO pilmieHHS Ha MHOXWHI [lapero, skuii
JI03BOJISIE BPaXOBYBATH MPIOPUTETH BaHTAXKOBIAIPAaBHUKA ILISXOM BHKOPUCTAHHS
3BakeHuX ctpec-¢yHkiii (anri. Weighted Stress Function Method, WSFM);

— chopmoBano APM iHTEpMOJaIBHOTO OIEpaTopa, 10 B3aEMOJIE 3 PI3HUMHU
TPAHCIIOPTHUMHU CHUCTEMAMHU, O SKOTO IHTETPOBAaHO KOMIUIEKC PO3pOOJIEHUX
MaTEMaTUYHUX MOJIETIeH.

Yoockonaneno:

— MPOIEAYPY BH3HAYCHHS 3aBaHTAKEHOCTI I1HPPACTPYKTYypHU TPAHCHOPTHOL
MepeXi TP opraHizallii IHTepMOAATBLHOTO TEPEBE3EHHS 32 PaXyHOK MPOTHO3yBaHHS
00CsTIB MEpeBE3CHHS 3 BUKOPUCTAHHAM HEHWPO-HEUITKOTO MOJICIIOBAaHHS Ha OCHOBI
moxeni ANFIS (anarn. Adaptive-Network-Based Fuzzy Inference System).

I[IpakTuyHe 3HAYEHHSI OJepP:KAHUX Ppe3yabTaTiB. [IpakTuuni pe3ynbratu
poOOTH BUIUIMBAIOTH 3 ii MPUKIATHOT CHPSIMOBAHOCTI, MPUHIIUIIOBOT MOKIHUBOCTI
TEXHIYHOI peamizaiii 3ampornoHOBaHUX METOJIB 1 3aC00IB 1 MOJATAIOTh y TaKOMY:
pO3pOOJICHO  TEXHOJOTII0 aBTOMATH30BAaHOTO  YIPABIiHHSA  IHTEPMOJATLHUMU
MEePEBE3CHHAMU, IO J03BOJISIE MpUAMaTH OOIPYHTOBAHI PINIEHHS W00 BHOOPY
ONTUMAJIBHOTO MapmipyTy 3 MIHIMAJIBHUMHU €KCIUTyaTalliiHAMH BHUTpaTaMu a0o
MIHIMQJIbHUM TEPMIHOM JOCTABKH.

Peanizarmis  aBTOMaTmM30BaHOi TEXHOJOTi IIJIAHYBaHHS  IHTEPMOJAIBHUX

nepeBe3eHb 3a0e3neuye CKOPOUCHHSI BUTPAT IHTEPMOJAIbHUX OINEpaTopiB y
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cepelHbOMY Ha 8 % 3a YMOBM 3aCTOCYBaHHS i1 Ha CKJIAJIHUX TPAHCIIOPTHUX MEpekKax
ta 10 950 % CKOpOUYEHHS TPUBAJIOCTI MEPEBE3EHHS MOPIBHAHO 3 TPaAMULIMHOIO
TEXHOJOTI€I0  TUIAaHyBaHHsS. Takuid  TOKa3HUK  MIATBEPIXKYE  JOIUIBHICTh
BIIPOBA>KEHHSI 3aIIPOIIOHOBAHO1T TEXHOJIOT'1i B EKOHOMIYHOMY BIJTHOIICHHI.

3anponoHOBaHAa TEXHOJIOTISI HAa OCHOBI ONTUMI3ALIAHOI MoOJenl  Jae
MO>KJIUBICTh B aBTOMATHU30BAHOMY PEXHMI OOMpATH MapIIPyT JOCTABKU 3aBIAKH il
BIIPOBA/KCHHIO JI0 CHUCTEMH MIATPUMKH TMPUHHATTS PilllcHh HA aBTOMAaTH30BAHOMY
pobouoMy MicIli oriepaTopa IHTEPMOJAAIBHOTO MEPEBE3CHHS MPU B3a€MO/IIT 3 THIIUMU
iHpOpMaIIHHO-KEPYIOUUMH TiICHCTEMaMHU TPAHCIIOPTHUX CUCTEM, 30Kpema €auHO1
aBTOMAaTH30BaHOI CHCTEMH KEpPyBaHHS BAHTAXXHUMH IIEPEBE3CHHAMH YKPaTHCHKOT
samizauill (ACK BII ¥V3-€).

[IpakTryHe 3HAYEHHS pe3yJabTaTiB POOOTH MIATBEPAKEHO BIAMOBIIHUMU
aKTaMd BIPOBA/UKEHHS y BuUpoOHWuMil mpouec PerionansHoi ¢imii «IliBgenHa
sani3HUIE» AT «YKp3adi3HULS» Ta HaBUYAJIBHUN Mpolec YKpaiHChKOro Jep:KaBHOTO
YHIBEPCUTETY 3aJI3HUYHOTO TPAHCIIOPTY IPH BHUBYEHHI JUCIUILUIIH «BaHTaxHi
nepeBe3eHHA», «TpaHCHOPTHO-EKCMEAUTOPChKA  TISJIBHICTB», HAaBEJACHHUMH B
J0JIaTKax JI0 JUCEPTAIIMHOTO JOCIIIKEHHS.

OcoOucTnii BHecok 3100yBaua. HaykoBi pe3ymbTaTd poOOTH OTpUMaHI
aBTOPOM OCOOMCTO 1 TPOBOJAWINCH B YKpaiHCHBKOMY JI€pKAaBHOMY YHIBEPCHUTETI
3QII3HUYHOTO TpaHCIOPTy. Y poboTax, OMmyOIiKOBaHHMX 31 CITIBABTOPaMH, OCOOUCTHIT
BHECOK TOJIATA€ B TakoMy: y poOoTi [1] mpoaHai3oBaHO MEPCTIEKTUBH PO3BUTKY
IHTEpMOJATHbHUX TEpPEeBEe3€Hbh Ha YKPAIHCHKUX 3aIBHUIKX 3 YpaxXyBaHHAM
0coONMMBOCTEH 1X BUKOPUCTaHHS 3a KOPIOHOM; y HaykoBux mpamsx [4, 16, 26]
OOTpYHTOBAaHO TpOIEYpPY BHOOPY KITBKOCTI THIIIB TEXHIYHUX 3ac00iB IS
KOMOIHOBaHUX TEpPEBE3€Hb 3aJIeKHO BiJl BIJICTAHI Ta 0OCSTIB MepeBe3eHb; y podoTax
[6, 9, 18, 19] dopmanizoBaHO TEXHOJIOTIIO MPOCYBAHHS 3TI3HUYHUX MOAYJIB TMPH
IHTEpPMOJATHPHUX TIEPEBE3EHHAX, MIPH SKi 3HIMAETHCA MPOOJIeMa «MEPTBOI Barm», y
po6oTi [9] — 3 ypaxyBaHHAM (ppaKTajJbHOrO aHaNI3y; y HayKoBuUX npausx [7, 20, 22]
chOpMOBaHO  KOMIUIEKCHUN  KBaJIIMETPUYHUN  KpUTEpi  JjIsi  BU3HAYCHHS

y3arajJbHEHOr0 PIBHS TPAHCIIOPTHOTO 3acO0y, BPAaXOBYIOUM BaXJIMBICTh CKIIAJIOBHX
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KPUTEPIIO B KOXKHUI KOHKPETHUI MOMEHT 4Yacy MpU NPUUHSATTI pIlIeHb; Y CTaTTI [8]
PO3pOOIECHO aBTOMATH30BaHY TEXHOJIOTIIO TUIAHYBaHHSI iIHTEPMOIaTbHUX NIEPEBE3CHB,
[0 OJJHOYACHO BPAaxOBY€ BHMOTH KJII€HTA IIOAO0 BApTOCTI MEPEBE3CHHS 1 TEPMIHY
noctaBku; y pobortax [14, 27, 28] ymockoHaleHO IHTEPMOJAIbHY TEXHOJIOTIIO
JOCTaBKM BaHTaXIB, L0 3a0€3MEYUTh CKOPOUEHHS EKCIUTyaTallifiHUX BUTpaT; Yy
HayKOBUX mpatsix [15, 25] oOrpyHTOBaHO 3aCTOCYBaHHSI KOMOIHOBAHUX MEPEBE3EHb 3
HAaWMEHIITMMHU  CKCIUTyaTallilHUMH BHUTpaTaMd B MDKHApPOJHUX TPAHCIOPTHUX
KOpHIOpaX, IO MPOXOJASTh TEPUTOPI€I0 YKpaiHu; y podboTax [23, 24] 3anponoHOBaHO
BUKOPHUCTAaHHS IHTETPAIBHOTO TOKAa3HWKAa HAIHHOCTI, SKHA y CBOIO YEpry Mae
BKJIFOYATH MIHIMaJIbHI €KCIUTyaTalllifH1 BUTPATH Ha MEPEBE3EHHS Ta «I0CTaBKY TOYHO
B CTPOK», IO JTO3BOJISIE BU3HAYNUTH ONTHMAJIbHY TPAHCIIOPTHO-TEXHOJIOTIUHY CXEMY
JOCTaBKH BaHTaXiB y KOHTEHHEpaXx.

AmnpoOauisi pe3yabrartiB aucepranii. OCHOBHI TMOJOXEHHS Ta BHCHOBKHU
JAUCEpTAIlii IOMOB1aTKiCs, 0OTOBOPIOBAINCS Ta YXBaJEHI Ha TAKUX KOH(EPEHITIAX:

— VII, VIII MixHapoaHuX HayKOBO-TIpakTUUYHUX KoHpepeHisax «IIpobaemu
CKOHOMIKH Ta YIpaBJiHHA Ha 3amizHuuHOMY Tpancmopti» (Kuis, 11-13 xotHS 2012 p.,
8-11 »xoBTHs 2013 p.);

—  75-u, 76-u, T77-n, 78-i1, 80-ii MDKHAPOJHUX HAYKOBO-TECXHIUYHUX
KoH(pepeHIisax «Po3BUTOK HaykoBOi Ta 1HHOBAIIMHOI AISJIBHOCTI HA TPAHCIIOPTI»
(XapkiB, 15-17 kBitas 2013 p., 15-17 xBitHa 2014 p., 21-23 xBitHsa 2015 p., 26-28
kBiTHS 2016 p., 24-26 xBiTHs 2018 p.);

— 73-i1 MikHapoaHiii HaykoBO-TipakTHuHI KoHbepeHiii «[Ipobmemu Ta
MEPCIEKTUBU PO3BUTKY 3aJI3HUYHOTO TpaHCTIOpTy» (HIMponeTpoBChK, 23-24 TpaBHS
2013 p.);

— X MixkHapogHiii  HAyKOBO-TIpakTH4HIM  KoH(pepeHmii  «IIpobmemu
MDKHAPOJHUX TPAHCTIOPTHUX KOPHUAOPIB Ta KOPIOPATUBHOI JIOTiICTUKNY (XapkiB, 5-7
gyepsas 2014 p.);

—  MexayHapogHolt  HaydHO-TIpakTH4YecKoW  KoHPepeHuuu «Hayunbie
UCCIIEIOBAHMUS U UX IpakTHueckoe nmpumeHeHue. COBpeMEHHOE COCTOSIHHE U IyTH

passutwusi, 2014» (Onecca, 1-12 oktsa6ps 2014 1.);
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— VII MixHapoaHiil HayKoBO-TIpakTU4yHINA KoH(pepeHuii «IIpobnemu po3BUTKY
TpaHcnopty 1Jorictukn» (CeBepononenbk-Oneca, 26-28 ksitust 2017 p.);

— 30-i1, 32-i MDKHApOJHHUX  HAYKOBO-NIPAKTUYHUX  KOH(EPEHLIsAX
«IHopmaniiiHO-KepyI0Ul CHUCTEMHM Ha 3aJIi3HUYHOMY TpaHcmopTi» (Xapkis, 26-27
xoBTHs 2017 p., 24-25 xxoBTHa 2019 p.);

—  MuikHaponHii  HayKOBO-T€XHIYHIM  KoHpepeHuii  «TexHonorii Ta
iHpacTpyKkTypa TpancnopTy» (Xapkis, 14-16 tpaBusa 2018 p.);

— I MuopkHapoaHiii  HaykoBO-TeXHIUHIM KoH(pepeHuii «IHTeneKTyasbHi
TpaHcnopTH1 TexHousorii» (TpyckaBeub-Xapkis, 24-30 ciuns 2020 p.).

Y moBHOMY 00cs131 pe3yabTaTH AUCEPTAIliitHOT poOOTH 3acIyXaHO Ta CXBaJICHO
Ha PO3IMIMPEHOMY 3aciaHHi Kadeapu YOpaBIiHHA BaHTAXHOK 1 KOMEPIIMHOIO
po6oTOI0 YKPaTHCHKOTO JIEP’KaBHOTO YHIBEPCUTETY 3ai3HUYHOT'O TPAHCIIOPTY.

IMy6aikamii. 3a wmarepiamamMu gucepTaiiiHoi poOOTH omnyOsikoBaHO 28
HAYKOBUX Ipallb, 3 SIKUX 8§ HAYKOBUX cTaTei — y (axoBUX BUAAHHSX, 3aTBEPIKEHUX
MOH Vxpainu, 1 1 ctarts — y BUIaHHAX IHIIUX JeprKaB (JIB1 3 HUX BKIIOYEHI 10 0a3u
Scopus); 15 mpamp anpodariiitHoro xapakrepy; 4 10JaTKOBI mpaili, 3 HUX 2 TaTeHTH.

Ctpykrypa Ta o0car aucepramii. [lucepramis ckiagaeTscsi 3 aHOTAIlIH,
BCTYITy, YOTUPHOX PO3]ILJIiB, BACHOBKIB, CIUCKY BUKOPUCTAHUX JKEPEN 1 JOTaTKIB.

[ToBHMIT ob6csar muceprtariii cknagae 203 CTOpiHKH, 3 SKHX OOCAT OCHOBHOTO
TeKCTy — 146 cTopiHok, 50 pUCYHKIB 3a TeKCTOM, 7 Tabmuib, 3 akux 1 Tabmus 1 1
PUCYHOK Ha 2 OKpeMHUX CTOpIHKAaX, CIHCOK BHUKOPUCTAHUX Jkepen 13 128

HallMEHyBaHb 1 3 J10JaTKIB.
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