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Konicnux A. B. ®opmyBaHHS aBTOMAaTH30BaHOI TEXHOJOT1l TPaHCIOPTYBaHHS
KOHTEHHEpPIB 3aJI3HUIICI0 HA OCHOBI Teopii BUMAaJAKOBUX MOTOKIB. — KBamidikamiiina
HAyKOBa Ipallsl Ha MpaBax PyKOIHUCY.

HucepTtarist Ha 3100yTTs HAYKOBOTO CTYINEHS KaHAWAATa TEXHIYHUX HAayK 3a
cnemianbHicTiO 05.22.01 — «Tpancnopthi cuctemu» (275—TpaHcnopTHI TEXHOJIOTT). —
VYkpaiHcbkuil JiepKaBHUM YHIBepcUTET 3aiizHMYHOro TtpaHcrnopry MOH Vkpainu,
Xapkis, 2020.

JlucepTariiro mMpucCBAYEHO MUTAHHIO (POPMYBaHHS aBTOMATH30BAaHO! TEXHOJOTIi
TPAHCIIOPTYBaHHS KOHTCWHEPIB 3alli3HUIICIO, NPHU 3AIMCHEHH1 IHTEPMOJATBLHUX
NIepeBE3CHb, SKA JIaCTh MOXMJIMBICTH BCIM YYacHHKaM IIPOILIECY B ONEPATUBHOMY
peXUMI NpUMMATH MIBHUJKI pallilOHATbHI PIMIEHHS IMOJO YCYHEHHS 3aTPUMOK Y
NEepPEeBI3HOMY TMPOIeCi NpPH MIHIMAIbHUX €KCIUTyaTallliHUX BHUTpaTax B yMOBax
HEBU3HAYEHOCTI.

HaykoBa HOBH3Ha AucepraiiifHOi poOOTH TMOJISrae: Ha OCHOBI CHCTEMHOTO
OiIXOAY Yy BHUPINIEHHI HAyKOBOrO 3aBlaHHS 3 (OPMYBaHHS aBTOMAaTH30BaHOI
TEXHOJIOT1i ~ TPAaHCHOPTYBaHHS  KOHTEWHEPIB  3aJi3HUICI0O TpU  3IIHCHEHHI
IHTEpMOJAIBHUX TEPEBE3CHb 3 BUKOPUCTAHHSIM TeOopii BUITAJKOBUX TOTOKIB, IO
J03BOJISIE  3MEHIIIUTH  3arajibHl  eKCIUTyaTaliiiHi BUTpAaTH Ha  IEPEBE3CHHS
KOHTCHHEDPIB.

Bnepuwe:

— (dopMaizoBaHO TIPOIEC HAKONMMYCHHS KOHTCHHEPHUX TapTid Ha
TEPMIHAIBHUX CTAHIISIX HAa OCHOBI TEOpil BHUITAIKOBHX TMOTOKIB K CYMEPIO3UIIIIO
HecTarioHapaux notokiB [lyaccona i Epmanra pi3Hoi kpaTHOCTI,

— N7 BU3HAYCHHsS MapaMeTpiB MpPOIECYy HAKOMUYEHHS KOHTEHHEPHOi
napTii TEeBHOT YHCENBHOCTI TPOTATOM BH3HAYEHOTO YAacOBOTO IHTEpBAIY Ha
3QJII3HUYHUX TepMIHAIaX OTPUMAHO 3arajibHUM BUTIISLA (PYHKIIT OI[IHKA WMOBIPHOCTI
[UIIXOM TPENCTaBICHHA TMPOLECY HAAXOKCHHA KOHTEHHEpIB y BHUIVIAII

HECTalllOHAPHUX HEOPAUHAPHUX MOTOKIB 13 PI3HUM CTYIIEHEM €ProJINYHOCTI;
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— Tpolec IUIaHyBaHHS oOpraHizamii TpaHCHOPTYBaHHS KOHTEHHEPHUX
NapTiil 3ajJi3HULEI0 JO MOPCBKHX IOPTIB y CKJIaAl CUCTEMHU IHTEPMOAAIBHHUX
nepeBe3eHb, OyB cHOPMyNbOBAaHUM SIK OMNTUMI3alliifHAa MOJAEIbh CTOXAaCTUYHOTO
MpPOrpaMyBaHHs, sIKy OyJIO IIPEICTABIEHO LIbOBOI (PYHKIIIEIO y BUIIISAl CyMapHUX
EKCIUTyaTallifHNX BHUTpPAT Ha MPOCYBaHHS KOHTCHHEPIB CYXOMYTHOI YacCTHHOIO
IUISIXY Ta CUCTEMOIO OOMEXKEHb, IO BIITBOPIOE TEXHOJOTIYHI MapaMeTpu MpOIIeCy.
PesynpTaToM omTuMizaliii 1aHOT MOJCII € TaKi €JIEMEHTH TUIaHYBAaHHS, K MOMCHTH
3aKiHYCHHS HAKOMHMYCHHS Ta CIOCOOM TPAHCIOPTYBAaHHS KOHTCWHEPHUX MapTid
OJIHOYACHO IO BCIX TEPMIHAJIBHUX CTaHIISIX TOJIrOHY (CUCTEMHHH e(deKT); JaHa
MOJIeIb € OCHOBOIO I TMOOYIOBM OINEPaTHBHOTO IUIAHY TPaHCIOPTYBAHHS
KOHTEHHEPHHUX NapTiil 13 3aaHUM PIBHEM HAJIIHOCTI,

— JUIA TIPOTHO3YBaHHS IHTEHCUBHOCTI ITOTOKY HaJXO/KCHHS KOHTCHHEPIB
Ha 3aJi3HUYHI TepMmiHamu Oyno po3po0JeHO MOJedh Ha OCHOBI PEKYPEHTHHUX
HEHUPOHHUX MepeX MNIMOWHHOTO HaBYaHHS, 110 BUKOPHUCTOBYE CXEMY IPE/ICTaBICHHS
dbyHKIIE  yMOBHOT 1HTEHCHBHOCTI HAAXO/KEHHS KOHTEHHEpIB y  BUIIIAII
HEPETYJIAPHUX YaCOBUX PSIIB.

Hab6yna nogansioro po3sutky cuctema ACK BII V3-€ mmsixom iHTerparii
cucteM miaATpuMkd npuitHATTA piters (CIITIP) nva APMu onepatuBHUX MpalliBHUKIB
AT «YKp3anizHUI», M0 Pealti3yl0Th aBTOMATH30BaHy TEXHOJOTII0 paIlioHAIBHOTO
yIpaBliHHS  KOHTEHHEPHUMHU  TIepeBe3eHHsMu Tpu  B3aemoxii 3 CIIIP
IHTEpMOAATBHOTO OIepaTopa.

[IpakTryHi pe3ynbTaTH MOJATAIOTH Y TOMY, IO PO3POOJIEHO aBTOMAaTH30BaHY
TEXHOJIOTII0 YIPABIIHHSA TPAaHCIOPTYBAHHSAM KOHTEHHEPIB 3ali3HMIICIO, sIKa JacTh
MOXXJIMUBICTh B OINEPATHBHOMY Ta TAKTUYHOMY IUIAHYBaHHI pOOOTH 3aji3HHYHUX
MICUCTEM TIPU B3aEMOJII 3 MOPCHKHM TPAHCIOPTOM BCIM YYacHHKaM TMIPOIECY
MpUMaTH MIBHJIKI palliOHaIbHI PIMIEHHS MIOJ0 YCYHEHHS 3aTPUMOK y TEPEBI3HOMY
mporieci Mpu MIHIMATBHUX EKCILTyaTalliiHUX BUTpPAaTax B YMOBaX HEBU3HAYEHOCTI.
BropoBamkeHHs 1aHOT TEXHOJIOT T BIAKPUBAE MOKIMBOCTI JJIsl 3HMKSHHS OLIbII HDK HA
10 % coOiBapTOCTi CyXONMyTHOI YAaCTUHU TPAHCIOPTYBaHHS KOHTEHHEPIB ¥y

MDKHApOJHOMY CHOJTYYEHHI.
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BianoBigHo g0 TemMu aucepraiii onyOjikoBaHO 31 HayKOBY Mpailio: 3 SIKUX
OJIMHAJATh CTaTel omyOiikoBaHI y (paxOBUX HAYKOBHX BMJIAHHAX, 3aTBEPKEHUX
MOH Vxkpaiau (4oTUpu 3 HUX BKJIIOYEHI 10 MDKHAPOAHUX HAYKOMETPUUYHUX 0a3, y
TOMY 4YHCI JBi — J0 0a3u SCOPUS), Ta MIICTHAAIATH IMpalb amnpoOaliiHOro
XapakTepy, YOTUPH TOAATKOBUX TPAIIi.

VY BcTyni OOrpyHTOBAHO aKTYaJbHICTh TEMHU, C(HOPMYIHOBAHO METY Ta 3ajaul
JTOCHIPKeHHSI, BIJOOpPaXEHO HAYKOBY HOBM3HY Ta MpPaKTU4YHY IIHHICTh, HaJAaHO
3arajbHy XapaKTEePUCTHKY pOOOTH.

VY mepriomy po3aiii MPOBEACHO aHANI3 TEXHIKO-EKCIUTyaTalliiHUX MOKa3HUKIB
poOOTH 3aTI3HUYHOT'O TPAHCIIOPTY, 30KpeMa IPH IMEPEBE3CHHI MOTOKIB KOHTCHHEPIB.
BusiBiieHo HeraTuBHI TE€HIEHIIII OO 3MEHIIEHHS OOCSTIB 3aJI3HHYHUX BaHTAXKHUX
IIEPEBE3CHB SIK B YKpaiHi TaK i 3a KOpJAOHOM. JI0CITiPKEHO YacoBi MMOKa3HUKH OOPOOKH
KOHTCHHEPIB Ha 3aJTI3HMYHUX TEPMIHAJBbHHUX BAaHTAXXHUX Ta MPHUIOPTOBUX CTAHIIISX.
BusiBieno, 1o HeMpOAYKTUBHI MPOCTOI HA CTAHIISAX MPU3BOJATH J0 30UIbIIEHHS Yacy
IPOCYBaHHS KOHTEWHEPIB y CKJIaJl IHTEPMOJAIbHUX T0i3aiB. OOrpyHTOBaHO
HEOOXITHICTh (popMatizallii MpoIecy TPaHCIOPTYBaHHS KOHTEHHEPIB 3aTI3HUIICIO Y
CKJIaJl IHTEpMOJAIBLHUX O3B 1151 hOPMYBaHHS aBTOMATH30BAHOT TEXHOJIOT 1.

VY npyroMmy po3auti MPOBENEHO MOCHIIKEHHS OCOOIMBOCTEH CTPYKTypH Ta
napamMeTpiB KOHTEHHEPOTOTOKIB Ta OTPUMAaHI1 3aJISKHOCTI KITbKICHUX XapaKTEPUCTUK
3 BUKOPUCTAHHSIM Teopii BUNIAAKOBUX MOTOKIB. JloBeeHO, 10 MOTOKH HAIXOMHKEHHS
KOHTEHHEPHUX MapTid 10 3aTI3HUYHUX TEPMIHAIBHUX CTAHIIIN BITHOCITHCS JI0 KIacy
HEOpJIWHAPHUX, HecTamioHapHuX TOTOKIB Ilyaccona i Epmanra. Ilokazano, 1o
OJIHAM 13 HaWBaXIMBIIIUX TMapaMeTpiB MPOIECYy HAAXOMKEHHS KOHTEHHEPIB SK
BUIIAJIKOBOTO MOTOKY € (YHKITiSI YMOBHO1 IHTEHCUBHOCTI. Ha OCHOBI peanbHUX JaHUX
MpolieCcy HAAXOMKCHHSI KOHTEHHEPIB HAa OCHOBI METOy MaKCUMIi3arllii JJorapumMidHO1
¢bynkiii mpaBmononiOHOCTI Oyna oOTpMMaHa YMOBHAa (YHKIIiSI IHTEHCHBHOCTI
HECTAI[IOHAPHOTO HEOPJWHAPHOTO TOTOKY Ta (YHKIII IHTEHCHBHOCTI CKJIaJOBHUX
MOTOKIB, 110 BIIPI3HSAIOTHCSA 32 MapaMeTPOM KPAaTHOCTI.

Ha ocHOBI cucTeMHOro migxonay, 13 ypaxyBaHHSIM OTPUMAaHHUX 3aJIEKHOCTEH

MpolleC TUIAaHYBaHHs OpraHi3ailii TPaHCHOPTYBaHHS KOHTEWHEPHUX MapTii
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3QII3HULICIO IO MOPCHKHUX MOPTIB Y CKJIaJl CUCTEMH IHTEPMOJAIbHUX TIEPEBE3ECHb
OyB cpopMynbOBaHUHN Yy BUIJIAMAI 3a7adyl CTOXaCTUYHOTO IMPOTrpaMyBaHHS, OCHOBA
AK01 OyJia MpeICcTaBIeHa ONTUMI3AI[IHOI MOAEILIIO.

[inpoBa (QYHKIIA CYMICHO 13 CHUCTEMOIO OOMEXKEHb, IO PErIAMEHTYIOTh
TEXHOJOTIYHUN TPOLEC MPeACTaBIAITh ONTHUMI3ALIMHY MOJENIb ONEPATUBHOTO
YIOPaBIiHHS TPAHCIOPTYBAHHSIM KOHTEHMHEPIB BiA 3ali3HUYHUX TEPMIHAJIBHUX
CTaHIIIi J10 TTOPTIB.

OnTtumizaiiss chOpMOBaHOI MAaTeMaTUYHOI MOJEIl NPENCTaBIs€ CKIAIHY
3aa4y CTOXaCTHYHOTO MPOTpaMyBaHHS, BHUPIIICHHsS SKOI MOTpeOye pO3pOOICHHS
NeBHOI TEXHOJIOTIi, SKa JT03BOJINTh ABTOMATH3yBAaTH HE JIUIIE Ti OOYUCIIOBAJIBHI
npoliecH, K1 0e3mocepeIHbO MOB’sI3aH1 13 OOUYMCIEHHSIM 3HA4Y€Hb IUIHOBOT (PYHKIIIT
Ta TOIIYKOM ONTUMAJbHOTO pPIIEHHS, ajne ¥ mnpouecu OOpOOKH ICTOPUYHOT
iHopMmarlii Ta 371iICHEHHS! MMPOTHO31B 3 METOI0 3a0e3MeYeHHs MPOIeCy ONTUMIZAIli
SIKICHUMH BUXIJTHUMHA JTaHUMU.

VY TpeTboMy pO3LIi ISl MPOTHO3YBAaHHS 1HTEHCUBHOCTI MOTOKY HAJXOIKEHHS
KOHTEHHEpPIB Ha 3aJi3HWYHI TepMiHAIM Oyja0 po3poOJieHO MOJeNIb Ha OCHOBI
PEKYPEHTHHX HEHPOHHUX MEpPEeK TTUOMHHOTO HABYAHHS, KA BUKOPHUCTOBYE CXEMY
npeaAcTaBiIeHHS (PYHKIIM YMOBHOI I1HTEHCHBHOCTI HAIXOJKEHHS KOHTEHHEPIB Y
BUTJISZII HEPEryJIIpHUX 4YacoBUX psaiB. Po3pobneHy Mojaens NPOrHO3YBaHHS
IHTEHCHUBHOCTI TIOTOKY HAJIXOJ/DKEHHs KOHTEWHEpIB Ha OCHOBI PEKYPEHTHHX
HEHPOHHUX MEPEX TITUOMHHOTO HABYAHHS OYJI0 peasi3oBaHO y BHUTJISII IPOrPaMHOTO
npoAyKTy y cepenopuiti Matlab.

VY pe3ynbrari MpOBENEHOT0 HAa pEAIbHUX JIaHUX MOJEIIOBaHHA OyJlo
BCTaHOBJICHO, IO TMOXMOKa MPOTHO3Y 3HAXOAUTHCS Yy Mexkax 6%, 1o 103BoIsE
BITHECTH PO3pOOJIEHY MPOrHO3HY MOJIENb JI0 KJIaCy BUCOKOTOUHUX MOJIETICH.

Byno 3xpificHeHO omTHMI3aIif0 MOJEIlI CTOXaCTHYHOI'O IPOTpaMyBaHHS 3a
JIOTIOMOTOI0 aNTOPUTMY iMiTaii Biamamy. B xomi onTumizariii Momeni moOymoBaHO
MOBEPXHIO BIATYKY LUIbOBOI (PYHKIIT Ta OTPUMAHO ii INI00ATbHUN MIHIMYM, SIKHUIA
BIIMOBIIa€ MIHIMYMY MHUTOMHX €KCIUTyaTal[liHUX BHUTPAT HA TPAHCHOPTYBaHHS

KOHTEMHEPHUX MapTiii B OIK MOPTY AJiA 3aBAaHTAXKEHHS Ha cyAaHO. HasBHICTH
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MIHIMYMY IUIbOBOI (DYHKIIIT MOJEN1, 1110 3HAXOJUTHCA B MEKax IUIAaHOBOTO NEPIoAay,
Ta MOT0 BEJIMYMHA, SIKAa Y3TOJKYEThCS 13 TaHUMH MPO cOOIBAPTICTh TPAHCIIOPTYBAHHS
KOHTEHHEpIB, CBIAYAaTh PO aJEKBATHICTh po3pobieHoi Moxeni. Takox B X0l
MOJICJIIOBaHHS OyJI0 TIOBEJEHO, L0 Pe3ybTaTH ONTHUMI3alli JO3BOJISIIOTh BUSHAYUTHU
KJIIOYOBI €JEMEHTH OINEpPATUBHOIO IUIAHY pOOOTH TEPMIHAIBHUX 3aTI3HUYHUX
CTaHIIi{, a caMe: MOMEHTH 4acy 3aKiHUeHHs HAKOMMYEHHsI KOHTEHHEPHUX MapTiil Ha
TEpMiHAJBHUX CTAHIISIX Ta CMOCIO 1X TPaHCMOPTYBAHHS 10 MOPCHKOTO MOPTY (Y
CKJIaJl MPSIMOTO MOBHOCOCTABHOIO a00 HEMOBHOCOCTABHOI'O MApUIPYTHOTO TMoi3aa
ado0 y cKimaAl TOMyTHUX BAHTAXKHUX TMOBAIB 13 MOXIMBUM  TOAAIBIIAM
nepeopMyBaHHSM Ha COPTYBATbHUX CTAHITIAX).

B pesynbrari OWIHKKM €(QEKTUBHOCTI  pO3pOo0JeHOi TexXHOJOorii Oyio
BCTaHOBJICHO, 110 BOHA HAJa€ MOKJIMBICTh 3MECHIIUTH EKCIUTyaTalliiiHi BUTpATH Ha
3aJII3HUYHI TIepEeBEe3e€HHs KOHTeiHepiB mjoHaiimeHme Ha 10% B mnopiBHSHHI 3
TPAJULIMHOI0 TEXHOJOTIEI TulaHyBaHHs. JlaHuil pe3ynbraT OyB IOCSTHYTUH B
NEpIy Yepry 3aBAsKA CTBOPEHHIO Ta BUKOPUCTAHHIO CHUCTEMHOTO e€(eKTy, KU €
HACJIJIKOM BKJIIOYEHHS JO €IMHOTO TMpOIECy IUIaHYBaHHA BCIX TEpPMIHAJIBHUX
3QIBHUYHUX  CTaHIlA, 10 TEXHOJOTiYHO TIOB’s3aHI 4epe3  aJApecyBaHHS
KOHTEHWHEPHHX MapTii 10 CIIUJIBHOTO CYJHA Y TOPTY.

VY derBepTOMY PO3ALTI 3 METOIO MIJBUIIEHHS SKOCTI 3aJII3HUYHUX MEPEBE3CHB
Ta 30UIBIICHHS OOCATIB BaHTAXHUX IIEPEBE3CHb, 30KpeMa TMpH TEpPEeBE3CHHI
KOHTEHHEpIB, 3amporoHOBaHO BIpoBaauTH HOBuUH Mmoaynb no ACK BII V3-€
IUIIXOM Horo iHTerpyBanHs Ha APMu omepartuBHmMX mpariBHukiB 30kpema JIHII,
JICII, AIHLIOB, JACII, mo 6ynyts mictutu y cobi CIIIIP, Takoxx Ha APM omeparopa
IHTepMOIaJIbHUX TepeBe3eHb. lle 103BOIUTH 3a JOMOMOIOI0 CHUCTEMHOIO MiIXOIY
Y3rOoJUTH POOOTY MOPTIB Ta 3AI3HUYHUX TEPMIHATBHUX CTAHIIIHA, IO MPHU3BEIE /10
3MEHIIEHHsS MPOCTOIB KOHTEWHEPIB HA 3aTI3HWYHMX CTAHLIAX Ta B IMOpPTaxX, OTXKE
3MEHINIAThCA 3aralibHi eKCIUTyaTalliiiHi BUTPATH Ha TIEpPEeBE3E€HHS KOHTEHHEPIB.

[HTerpanbHUii EKOHOMIYHMH e€(QEeKT 3 HapoCTAlOYUM MIACYMKOM, SIKHI
CKJIAJIAa€ThCS 3 EKOHOMIYHOIO €(EeKTy OTPUMAHOIO [JIsi BAHTAXKOBIAMpPaBHUKA Ta

3aJII3HULI 3 YpaXyBaHHSIM MOTOYHHMX Ta KaMiTAIbHUX BUTPAT Bl BUKOPUCTAHHS
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3apONOHOBAHOI AaBTOMATHU30BAHOI TEXHOJIOTIT HPOTATOM O POKIB CTAHOBUTHME
393,35 MJIH. TpH.

Knrwouosi cnosa: Teopis BUMAIKOBHX MOTOKIB, HECTalllOHApHI HEOpIAUHApPHI
MOTOKH, 3a/Jaya CTOXaCTUYHOrO MpPOTpaMyBaHHSA, aBTOMATHM30BAHA TEXHOJIOTIS

TPAHCIIOPTYBaHHS KOHTEWHEPIB 3aII3HULIEIO.

ABSTRACT

Kolisnyk A.V. Formation of automated technology transporting containers by
rail based on the theory of random flows. — Qualifying scientific work, manuscript
copyright.

Dissertation for the degree of Candidate of Technical Sciences in specialty
— «Transport Systems» (275 — Transport technologies). — Ukrainian State University
of Railway Transport of the Ministry of Education and Science of Ukraine, Kharkiv,
2020.

The dissertation was devoted to the issue of increasing the efficiency of
container intermodal transport by formalizing and automating the processes of
transporting containers by rail based on the theory of random flows.

The scientific novelty of the dissertation is: based on a systematic approach to
solving the scientific problem of forming an automated technology for transporting
containers by rail, in the implementation of intermodal transportation using the
theory of random flows, which reduces overall operating costs for container
transportation.

For the first time:

- the process of accumulation of container batches at terminal stations is formalized
on the basis of the theory of random flows as a superposition of nonstationary
Poisson and Erlang flows of different multiplicity;

- to determine the parameters of the process of accumulation of a container batch of
a certain number during a certain time interval at railway terminals obtained a

general view of the probability estimation function by presenting the process of
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container arrival in the form of nonstationary extraordinary flows with different
degrees of ergodicity;

- the process of planning the organization of container shipment by rail to seaports
as part of the system of intermodal transportation, was formulated as an
optimization model of stochastic programming, which was represented by the
objective function in the form of total operating costs for container movement
process parameters. The result of optimization of this model are such planning
elements as the moments of the end of accumulation and methods of transportation
of container batches simultaneously at all terminal stations of the landfill (system
effect); this model is the basis for building an operational plan for the transportation
of container batches with a given level of reliability;

- to predict the intensity of the flow of containers to railway terminals, a model
based on recurrent neural networks of deep learning was developed, which uses the
scheme of representation of functions of conditional intensity of containers in the
form of irregular time series;

The Unified Automated Cargo Transportation Management System of
Ukrzaliznytsya (ASK VP UZ-E) was further developed by integrating decision
support systems (DSS) into the workstations of Ukrzaliznytsia JSC operatives that
implement automated technology of rational container transportation management
in interaction with the DSU of the intermodal operator.

The practical results are that an automated technology for controlling the
transportation of containers by rail has been developed, which will allow in the
operational and tactical planning of railway subsystems in interaction with maritime
transport all participants in the process to make quick rational decisions to eliminate
delays in the transport process with minimal operating costs. uncertainty. The
introduction of this technology opens up opportunities to reduce by more than 10%
the cost of land transportation of containers in international traffic.

According to the dissertation topic, 31 scientific works were published:
eleven articles were published in professional scientific journals approved by the

Ministry of Education and Science of Ukraine (four of them are included in
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international scientometric databases, including two - in the Scopus database), and
sixteen approbation papers, four additional labor.

The introduction substantiates the relevance of the topic, formulates the
purpose and objectives of the study, reflects the scientific novelty and practical
value, provides a general description of the work.

In the first section the analysis of technical and operational indicators of work
of railway transport, in particular at transportation of streams of containers is
carried out. Negative tendencies to reduce the volume of rail freight both in Ukraine
and abroad have been identified. The time indicators of container handling at
railway terminal freight and port stations are investigated. It was found that
unproductive downtime at stations leads to an increase in the travel time of
containers in intermodal trains. Necessity of formalization of process of
transportation of containers by the railway as a part of intermodal trains for
formation of the automated technology is proved.

In the second section, a study of the structure and parameters of container
flows and the dependences of quantitative characteristics using the theory of
random flows. It is proved that the flows of container batches to railway terminal
stations belong to the class of extraordinary, non-stationary flows of Poisson and
Erlang. It is shown that one of the most important parameters of the process of
receiving containers as a random flow is the function of conditional intensity. Based
on the real data of the container arrival process based on the method of maximizing
the logarithmic likelihood function, the conditional function of the intensity of the
nonstationary extraordinary flow and the function of the intensity of the component
flows differing in the multiplicity parameter were obtained.

Based on a systematic approach, taking into account the obtained
dependences, the process of planning the organization of transportation of container
consignments by rail to seaports as part of the intermodal transportation system was
formulated as a stochastic programming problem, based on an optimization model.

The target function in combination with the system of constraints regulating

the technological process is an optimization model of operational management of
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container transportation from railway terminal stations to ports. Optimization of the
formed mathematical model is a complex problem of stochastic programming, the
solution of which requires the development of a certain technology that will
automate not only those computational processes that are directly related to
calculating the values of the objective function and finding the optimal solution, but
also historical information processing and forecasting. in order to provide the
optimization process with quality source data.

In the third section, a model based on recurrent neural learning neural
networks was developed to predict the intensity of container flow to railway
terminals, which uses a scheme to represent the functions of conditional container
flow intensity in the form of irregular time series. The developed model for
forecasting the intensity of the flow of containers on the basis of recurrent neural
networks of deep learning was implemented as a software product in the Matlab
environment.

As a result of modeling on real data, it was found that the forecast error is
within 6%, which allows us to classify the developed forecast model to the class of
high-precision models. The stochastic programming model was optimized using an
annealing simulation algorithm. During the optimization of the model, the response
surface of the objective function was constructed and its global minimum was
obtained, which corresponds to the minimum specific operating costs for
transportation of container batches towards the port for loading on the ship. The
presence of the minimum target function of the model, which is within the planning
period, and its value, which is consistent with the data on the cost of transporting
containers, indicate the adequacy of the developed model. Also during the
simulation it was proved that the optimization results allow to determine the key
elements of the operational plan of terminal railway stations, namely: moments of
end of accumulation of container consignments at terminal stations and the method
of their transportation to the seaport (as part of direct as a part of the accompanying

freight trains with possible further reformation at sorting stations).
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As a result of evaluating the effectiveness of the developed technology, it was
found that it provides an opportunity to reduce operating costs for rail transportation
of containers by at least 10 % compared to traditional planning technology. This
result was achieved primarily through the creation and use of a systemic effect,
which is the result of the inclusion in a single planning process of all terminal
railway stations, which are technologically connected through the addressing of
container batches to a common vessel in the port.

In the fourth section, in order to improve the quality of rail transport and
increase the volume of freight transport, in particular in the transportation of
containers, it is proposed to introduce a new module to ASKVPUZ-E by integrating
it into the workstations of operational staff in particular, also on the workstation of
the intermodal transportation operator. This will allow a systematic approach to
harmonize the operation of ports and railway terminal stations, which will reduce
the downtime of containers at railway stations and ports, thus reducing the overall
operating costs for the transportation of containers.

The integrated economic effect with the cumulative total, which consists of
the economic effect obtained for the shipper and the railway, taking into account
current and capital costs from the use of the proposed automated technology for 5
years will be UAH 393.35 million.

Keywords: random flow theory, non-stationary extraordinary flows, the
problem of stochastic programming, automated technology for transporting
containers by rail.
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BCTVII
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mii yac iX TPAHCHMOPTYBAaHHA 3ali3HUIECI0, 30KpeMa B YKpaiHi Ha 3ali3HUYHUX
TEPMIHAJILHUX Ta TMPHUIIOPTOBUX CTAHINIAX TMPOCTOI csraroTh Oimu3pko 8 nid.
HeBuacHa pocraBka TOBapy BaHTaXOOJEP)KyBady TMPU3BOJIUTHL 1O 3MEHIICHHS
KUTBKOCTI 3assBOK Ha IepeBE3eHHS KOHTEHHEPIB 3aTi3HMIICIO, IO 3HAYHO BIUIMBAE Ha
00CATY BaHTQXXHUX IE€PEBE3CHb.

3 MeTO TMIJIBHUIICHHS KOHKYPEHTOCIPOMOXKHOCTI 3aJII3HMIIL Ta 30UIbIICHHS
00CATIB BAaHTAXHHUX IE€PEBE3CHb JOLLUIBHO CHPHUATH PO3BUTKY IHTEPMOJATBHUX
KOHTEHHEpPHUX TIEpeBe3eHb Tepuropicro Ykpaiaum. lle MoximBO peanizyBatu 3a
paxyHOK  po3poOJieHHS Ta  BIOPOBA/)KCHHS  aBTOMATHU30BaHOI  TEXHOJOTIi
TPAHCTIOPTYBaHHSI KOHTEHHEPIB 3aJII3HUIICIO, sika 0a3y€eThCs HA CHCTEMHOMY TAXO],
10 BPaXOBY€ BCI €JIEMEHTH CUCTEMH 1HTEPMOJAIBHUX TIEPEBE3CHbB, K1 BIAIOBIIAIOTH
3a MPOIEC HAKONMUYECHHS 1 TPAHCTOPTYBaHHS KOHTEWHEPHUX TMAPTid CYXOITYyTHOIO
TUISHKOIO TIIAXy, a caMme: 3aji3HWYHI TEpMIHAJbHI BaHTaXHI, COPTYBaIbHI,
MPUMIOPTOB1  CTaHIli, MOPT, B YyMOBaX BHUIIAJKOBUX KOHTEHMHEPOIOTOKIB, IO

HaJIXOASATh BiJl BAHTAXKOBIAIIPABHUKIB.
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{1 nuTtaHHsA 3akpilvieHI B MOJOXEeHHsAX HailoHanbHOiI TpaHCHOPTHOI
ctparerii Ykpainu Ha nepioa 10 2030 poky, y sKii mepuoYeproBUMU 3aBJaHHSIMU
NPOTOJIOMICHO:  3a0e3MeueHHs]  PO3BUTKY  MYIbTUMOJAJIBHUX  TPAHCIIOPTHUX
TEXHOJIOT1H Ta 1HQPACTPYKTYPHUX KOMIUIEKCIB ISl 3a0€3MEUCHHS B3a€MOIIT PIZHUX
BUJIIB TPAHCHOPTY; TapMOHI3alll0 PO3BUTKY NPUIIOPTOBOi 1H(PACTPYKTypHU
(3aM13HUYHUX TIAXOIB, ABTOMOOUIBHUX JOpIr) Ta NPOMYCKHOI CIPOMOYKHOCTI
HOPTIB.

Tomy akTyanbHHM 3aBIaHHSM € (OPMYBAaHHS aBTOMATH30BAHOI TEXHOJOTil
TPAHCIIOPTYBAHHS KOHTEMHEPIB 3al3HUIECIO, TPHU 3A1MCHEHHI 1HTEPMOJAIBHUX
NIepeBe3CHb, SKE JAaCTh MOXJIMBICTh BCIM YYacCHHMKAaM IIPOIIECY B OINEPATHBHOMY
peXUMI MpUIAMATH MIBUAKI palliOHANIbHI PIMICHHS MIOJ0 YCYHEHHS 3aTPUMOK Y
NEPEBIZHOMY TMpOIleCi MPU MIHIMAIBHUX EKCIUTyaTallliHUX BHUTpaTax B YMOBax
HEBU3HAYEHOCTI.

3’5130k Ppo0OTM 3 HAYKOBHMM MpOrpaMaMi, IUIAHAMH, TeMaMHU.
Huceprariiina po0OoTa BUKOHYBAJIACh BIAMOBIAHO 10 TpaHCIOpTHOI cTpaTerii
VYkpaiau Ha nepioq 10 2030 poky (po3nopsimxenns Kadinery MiHicTpiB Ykpainu Bif
30.05.2018 p. Ne 430-p), Crparterii po3BUTKY MOPCHKHX MOPTIB YKpaiHU Ha Mepiof
10 2038 poky 2 (po3nopsmkenus Kabdinety MinictpiB Ykpainu Big 11.07.2013 p. Ne
548-p)., a TakoX HAYKOBO-JOCIITHOI POoOOTH 3a TeMow “@opMyBaHHS Ta ILIAXU
peanizailii opraHizamifHo-TeXHOJIOTTYHOT MOJIe]li BUKOPHUCTAHHS BaHTa)KHUX BaroHiB
y MbkHapoguux mnepeBeseHHaXx” (P Ne0115U000275), y sikiii ocoOMCTUI BHECOK
aBTopa po3aia 2 (m.1).

Merta i 3agadi gociaikeHHsi. MeToro nucepramiitHoi poOdOTH € MiABUIICHHS
e(eKTUBHOCTI KOHTEHHEPHUX 1HTEPMOIATLHUX MEPEBE3CHB NUIIXOM (opmMaizarlii Ta
aBTOMAaTH3allii TMPOIEeCiB TPAHCIOPTYBAaHHA KOHTEHHEPIB 3aji3HUIICI0 HAa OCHOBI
TEOpii BUMAJKOBUX TOTOKIB.

JIs1 TOCATHEHHS BUIIIE3a3HAYEHOT METH HEOOX1THO BUPIIIUTH HACTYITHI 3aBJIaHHS

— TMPOBECTH  aHall3  TEXHIKO-€KCIUTyaTallliHUX  TMOKa3HUKIB  poOOTH

3QJII3HUYHOTO TPAHCIOPTY, 30KpeMa MpH NepeBe3eHH1 MOTOKIB KOHTEIHEPIB;
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—  MpoaHaji3yBaTU HAYKOBI1 JOCIIKEHHS 100 yIOCKOHAJICHHS 3a113HUYHUX
KOHTEHHEPHUX [1I€PEBE3ECHb;

—  TIPOBECTH JOCHIIKEHHS OCOOJMBOCTEM CTPYKTYpH Ta MapameTpiB
KOHTEHHEPONOTOKIB Ta OTPUMATH 3aJ€XKHOCTI KUIBKICHUX XapaKTepUCTUK 3
BUKOPHUCTAHHSAM TEOPii BUMIAJKOBUX MOTOKIB;

— Ha OCHOBI CHCTEMHOro MiAXoay (opmamnizyBaTd NpoLeC YNpaBIiHHSA
3aMi3HUYHAMH KOHTEHHEPHUMHU IHTEPMOJATFHUMH TEPEBE3CHHAMH SIK 3a/ady
CTOXAaCTUYHOTO MPOrpaMyBaHHs AJis (POpMyBaHHS aBTOMAaTH30BaHOT TEXHOJIOTI;

—  cdopmyBatu NOpOUEAYPY NPEACTABICHHS YacOBHX  XapaKTEPUCTHK
KOHTEWHEPOIIOTOKIB Ta MOJEIb X MPOTHO3YBaHHS;

—  pO3pOOUTH MPOIEAYPY ONTHUMI3AIlli MOJIENl OMEPATUBHOTO YMPABIIHHS
TPAHCTIIOPTYBAHHSAM KOHTEHHEPIB BiJl 3aJI3HUYHUX TEPMIHAJIBHUX CTAHIIIHN 10 TIOPTIB;

—  MPOBECTH MPOIEAYpY onTumizailii chopMoBaHOi MOJIEII],

—  YIOCKOHAJIUTH 1HbOopMaIiiftHO-KePyIOUy CUCTEMY YIpaBIIHHS
3aI3HUYHUMM  T[EPEBE3CHHSMU NUIAXOM 1HTerpamii cGOpMOBaHOI  CUCTEMHU
HiATPUMKH MPUAHATTS pillIeHb MPU TPAHCIIOPTYBaHH1 KOHTEHHEPONOTOKIB Ha APMu
OTICPATHBHUX IPAI[IBHUKIB |

—  OUIHUTH €KOHOMIYHY €(eKTHBHICTh pO3pOOJICHOI aBTOMAaTH30BaHOL
TEXHOJIOT1i TpaHCIIOPTYBaHHS KOHTEHHEPIB.

06’exkm OocniddicenHss — TIPOLIEC TPAHCIOPTYBAaHHS KOHTEHHEPOIOTOKIB
3aJII3HUYHUM TPAHCIIOPTOM.

IIpeomem OocnidxcenHss — aBTOMATHU30BaHA TEXHOJOTIS TPAHCIOPTYBAHHS

KOHTCHHEDPIB.

Metonn pocaimxkenHs. [Ipu 3mificHeHHI aHamMi3y OCHOBHHMX KUIBKICHUX Ta
AKICHUX TIOKa3HUKIB pPOOOTH TMIJICUCTEMH KOHTECHHEPHUX TEPEBE3CHb Oynn
3aCTOCOBaHI METOAM MAaTEMAaTUYHOI CTATHCTHKH Ta Teopii WMOBIpHOCTEH; mpu
moOy0Bi MOJIeTi yIPaBIIiHHS 3aJI3HUYHUMH KOHTCHHEPHUMH TEPEBE3CHHSIMH OyIn
BUKOPHUCTaHI METOJM CHUCTEMHOrO0 TMIAXOAy, Teopli BHUMAAKOBUX MOTOKIB,

CTOXAaCTUYHOI'O MPOrpaMmyBaHHS; IPU MOOYJ0BI MPOTHO3HUX MOJEei
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3aCTOCOBYBAJIMCh METOJAM HABYaHHA HeWpoHHMX Mepex. llpu moOynosi
KYMYJSITUBHUX (YHKI[IH 1HTEHCUBHOCTEH KOHTEHHEPOIOTOKIB Oyl BHUKOPHUCTaHI
METOJY IHTETPAJIBLHOTO cuucieHHs. s omTumizamii Mojeli CTOXaCTUYHOTO
MporpaMyBaHHs O0yJI0 BUKOPHCTAHO METOJI BiATIAITY.

HaykoBa HOBU3HAa oJep:KaHUX pe3yJbTaTiB. B nucepraiiiiHiii po6oti Ha
OCHOB1 CHCTEMHOI'O IIJIXOJy BHUPIIIEHO HAyKOBE 3aBlaHHA 3 (OPMyBaHHS
ABTOMAaTU30BaHOI TEXHOJIOTii TPAHCIOPTYBAaHHS KOHTCHHEPIB 3alli3HUICIO, IPHU
3MIHCHEHHI I1HTEPMOJAIBHUX TMEPEBE3CHh 3 BHKOPHUCTAHHSM TEOpii BHUIMAIKOBUX
MOTOKIB, IO JIO3BOJISI€ 3MEHIIIMTH 3arajibHi €KCIUTyaTaIliifHi BUTPATH Ha MEPEBE3CHHS
KOHTEHHEPIB.

3 1i€10 METOIO BHEpIIE:

— ¢opmMalli3oBaHO TPOIIEC HAKONMYCHHS KOHTCHHEPHUX TapTii Ha
TEPMIHAJILHUX CTAHIIIX HA OCHOBI TEOpii BUIMAIKOBUX IMOTOKIB SK CYIEPIIO3UIIIIO
HecTalioHapHux moTokiB Ilyaccona i1 Epianra pizHoi KpaTHOCTI;

— JUIA BU3HAYEHHS IMapaMeTpiB MpoIleCy HAKOMHYEHHS KOHTEHHEPHOI
napTii MEeBHOI YHCENIBHOCTI MPOTITOM BHU3HAYEHOTO 4YacOBOTO IHTEpBaly Ha
3QIBHUYHUX TEepMiHajJaX OTPUMAHO 3arajlbHUM BUJ (YHKI OI[IHKKM HMOBIPHOCTI
IUIIXOM TPEACTaBICHHS TMPOIECY HAIXO/KEHHS KOHTEWHEpPIB Yy  BHUIJISAL
HEeCTalllOHApHUX HEOPJAMHAPHHUX MOTOKIB 13 PI3HUM CTYIICHEM €PTrOJUYHOCTI;

— TpolleCc IJIaHyBaHHS OpraHizaimii TPaHCIOPTYBaHHS KOHTEHWHEPHUX
MapTiii 3aJi3HUICI0 JO MOPCHKHX TMOPTIB y CKJIaAl CHUCTEMHU IHTEPMOMAIBHUX
nepeBe3eHb OyB c(OpMynIbOBaHHMA SK ONTHUMI3alliifHA MOJEIb CTOXAaCTUYHOTO
MPOrpaMyBaHHsI, AKy OyJIO MPEICTAaBICHO MILOBOI (DYHKIIIEIO Y BUTISI CyMapHUX
EKCIUTyaTallifHNX BHUTPAT HAa MPOCYBAHHS KOHTEHHEPIB CYXOMMYTHOK YAaCTHHOIO
IUISXY Ta CUCTEMOIO OOMEXeHb, IO BIATBOPIOE TEXHOJOTIUHI IapamMeTpH IMPOIECy.
PesynpTaToM omTumizaliii maHOi MOJEINI € TaKi €JIEMEHTH TUIaHYBAaHHS, K MOMCHTH
3aKiHYCHHS HAKOTMYCHHsS Ta CHOCOOM TPAaHCIOPTYBAaHHSA KOHTECHHEPHUX MapTii
OJIHOYACHO MO BCIX TEPMIHAIBHUX CTAHLISIX MOJIrOHY (cUcCTeMHHM e(eKT); JAaHa
MOJICNIb € OCHOBOIO i TMOOYJOBH ONEPATUBHOTO IUIAHY TPAHCIIOPTYBaHHS

KOHTEMHEPHUX MAPTiH 13 3aJJaHUM pIBHEM HAAIMHOCTI;
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— I IPOTHO3YBaHHS IHTEHCUBHOCTI MOTOKY HAJXOJKE€HHS KOHTEHHEPIB
Ha 3ajJi3HUYHI TepMiHAIKU Oyna0 pPO3pOOJEHO MOJEIh Ha OCHOBI PEKYPEHTHUX
HEHPOHHUX MEpEeX TTTMOMHHOTO HaBUAHHS, 1[0 BUKOPUCTOBYE CXEMY MPEICTaBICHHS
(GyHKIIH YMOBHOI IHTEHCHMBHOCTI HAJIXOJDKEHHS KOHTEHHEpIB Yy  BUIVIAI
HEPETYISIPHUX YaCOBUX PSIIB.

HaGyna moganwimoro po3Butky cuctema ACK BII V3-€ nuisixom iHTerpamii
cucteM mATpUMKH npuitHATTSA pimiens (CIIIIP) na APMu onepaTuBHHX MpaliBHUKIB
AT «YKp3adi3HUI», 10 pealli3yloTh aBTOMATH30BaHY TEXHOJIOTIIO paIliOHaJIbHOTO
yIOpaBiiHHS  KOHTEMHEPHUMHU  MepeBe3eHHsMu npu  B3aemoxii 3 CIIIIP
IHTEepMOIaJIHLHOTO OTepaTopa.

I[pakTuuHe 3HAYEHHS o/lepKAHUX pe3yJbTaTiB. Pesynbratn
JAVCEPTAIIfHOTO JOCTIDKEHHS, [0 MPEICTABISIOTh aBTOMATH30BaHY TEXHOJIOTIIO
yIpaBIiHHS TPAHCTIOPTYBAHHSM KOHTEHHEPIB y CKIAJi CHUCTEMH IHTEPMOJATbHHUX
nepeBe3eHb, MOXYTh OYTH BHUKOPHUCTaHI NpPH TAKTUYHOMY Ta OIEPATUBHOMY
IUIaHyBaHHI  pOOOTH  3aJI3HMYHHUX IJICUCTEM TIPU B3aEMOJIT 3 MOPCHKUM
TPAHCTIOPTOM.

Onepkani B Jaucepraiii pe3yiabTaTH BUKOPUCTOBYIOTHCS TPH YIIPaBJIiHHI
TPaHCIIOPTYBAaHHSAM KOHTEHHEPIB Y CKJIaJll CUCTEMH 1HTEPMOJIaJIbHUX IMepEeBe3eHb Ha
0a3i Bigminy ¢imany «lLleHTp TpaHcmopTHOTO cepBicy «JIicKW» aKIioHEepHOTO
TOBapuUCTBa «YKpaiHChbKa 3alli3HUIT». Yy HaBYAIBHOMY TIpoleci YKpaiHCHKOTO
JIep>)KaBHOTO YHIBepcuTeTy 3anizHndHoro tpaHcnopty (YixpY3T) npu miarorosiri
daxiBiiB 31 cremniaabHOCTI «OpraHizaiisi IepeBe3eHb 1 YNpaBIiHHA HAa TPAHCIOPTI
(3aTI3HUYHUYN TPAHCIIOPT)» 3 NUCIMIUIIH «YTPaBIiHHS €KCIUTyaTalliiHOI0 POOOTO0
ta «CyuacHi 1H(MOpMaIliiiHI TEXHOJIOTIi B yIPaBIiHHI 3aI3HUYHUMH IT1IPO3ILTaAMI,
«Opranizaiiss IHTEpMOJAIBHUX TEPEBE3€Hb», KYpPCOBOMY Ta JUIJIOMHOMY
MPOEKTYBaHHI MPHU MiAroToBIl (haxiBIiB 3a OCBITHBOIO Tporpamoro «TpancmopTHi
TEXHOJIOTIi», a TaKoXX TPU TPOBEJAEHHI 3aHATH 31 CiyXxadaMH I1HCTUTYTY
MepeniIroTOBKY KaapiB Ta miaBuieHHs kBamidikamii npu YkplY3Ti.

[IpakTuHe BUKOpPUCTAHHS PE3YIbTaTIB POOOTH MIATBEPIAKEHO AaAKTAMHU

BIIPOBA/I?KCHHI.
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Oco0uctnii BHecok 3100yBava. Y HayKOBUX HpalsX, ONyOJIKOBaHHX 31
CIIBaBTOPAMH, OCOOMCTUN BHECOK MOJISITa€ B TakoMy: y poOotax [2, 3, 13, 14, 17]
MIPOBEJICHO aHaji3 PO3BUTKY KOMOIHOBAaHUX IMEpPEBE3€Hb B YKpPAiHI 1 32 KOPIOHOM 1
TEXHOJIOT1i, BAKOPUCTOBYBAHUX Yy CBITI, 3aIIPONOHOBAHO KOHTPENUJIEPHY TEXHOJIOT1IO,
110 CIPHUSE MBUIKOMY Mepexoay cTukiB kouik 3 1520 na 1435 mwm; y podoTax [4, 5,
8, 16] BU3HAUeHO €KOHOMIYHMM e(eKT BiJ MOOYJOBU KOHTPEHSIEpPHOro TepMiHaja Ta
E€KOHOMIYHY JIOLIBHICTh KOHTpPEHJIEPHUX TMEpeBe3eHb INUISXOM IOPIBHSIHHS
BapTOCTEH BHUKOHAHHS MEPEBAHTAXKYBAIBHHUX OTEpallii Ha CTAHIIAX BiAMpPaBICHHS i
NPU3HAYCHHS Ta BapTOCTI TEpPEBE3CHHS «MEpTBOi Barm»; y pobotax [22, 30]
HABEJICHO pO3paxyHKH 30MTKIB BIJ aBapidiHUX CHUTyalllii TMpu T[epeBe3eHHI
HeOEe3MEYHNX BaHTAXIB, 3alPOIMIOHOBAHO BapiaHTU TEXHOJIOTIH MpU NepeBE3CHHI
TAKMX BAaHTAXIB y MDKHAPOAHOMY CHONydYeHHi; y poboti [31] BukoHaHO
MO/ICTFOBaHHS KOMOIHOBaHUX IEPEBE3CHb, HABEJICHO Irpadu CTaHIB PyXy BaHTaKHOTO
MOJYJISI Ha CTaHISIX TEPEeBAHTAXKEHHS Ta cuUcTeMy AudepeHIlabHUX PIBHIHB
KonmoropoBa mis rpada; y poborax [6, 7, 12] 3ampomoHoBaHO MiAXOIHd 0
dbopMyBaHHS TMOi3aiB 30UTbIIEHOT Macu 1 JOBXKUHM Ta BH3HAUYCHO EKOHOMIUHY
¢heKTUBHICTh BiI BIPOBA/KEHHS TaKMX IE€peBe3eHb;, y poborax [9, 25, 26]
pO3pOOJICHO  CTPYKTYpY MOAYJIiB  1HGOPMAIIHHO-KEPYIOYOi CHCTEMH  IIOJ0
KOMOiHOBaHOTro moi3aa; y po6oti [10] mpoBeneHO MPOTrHO3YBaHHS TPHUBAIOCTI PyXy
1oi3/1a Ha JIUJIBHUII Ta OIliIHEHA TOYHICTH 1 aJICKBATHICTh PEe3yibTaTiB; y poooTi [11]
dbopManizoBaHO TEXHOJIOTIYHHM MPOIIEC IEPEBE3CHHS] KOHTEHHEPIB Y MI>KHAPOTHOMY
CIIOJIYYEHHI Ta PO3pOOJICHO ONTHUMI3AIlIiHY MOJENb YNPaBIiHHA 1HTEPMOJAIbHUMHU
KOHTEHHEPHUMHU TEPEBE3CHHSIMHU Ha OCHOBI MaTeMaTHYHOIO amapary Teopii
BUIIAJIKOBUX TOTOKIB; y poOoTax [28, 29] 3ampormoHoBaHO crioci®0 HaBaHTaKEHHS-
PO3BaHTaXXEHHSI aBTOMOOUTHHUX MPHUUEIiB HA 3aII3HUYHY TUIaTQOopMy pi3HOI BHCOTH
MIJJIOTH Bi PIBHS TOJIOBOK PEHOK 1 TIaTGopM 3 Pi3HOIO BEIWYHWHOIO MIKPEUKOBOI
KOJTii.

JlocnmiJPKeHHs, BHUCBITJIEHI B YCIX HAYKOBUX TMpausX, MNPOBOJUINCS B

VipV3Ti.
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JocnimpkeHHs, M0 BHUCBITJIEHI B YCIX HAyKOBUX HpalsiX, NPOBOAWIUCA B
YxpdVY3T.

Anpobanisi pe3yabratiB aucepranii. OCHOBHI TIOJIOXXEHHS AucepTallii
JIOTIOB1JIaINCs, OOrOBOpIOBAJIMCA Ta yxBajeHl Ha Takux KoHpepenuisx: VII, VIII
MeXTyHapOIHBIX Hay4YHO-TIPaKTU4YeCKuX KoHpepeHuui «lIpobremMbl SKOHOMHUKH H
yIpaBlieHUs Ha >Keiae3HoaopoxkHoM TpaHcnopte» (AP  Kpeim, Cygpak, 11-13
okTsiOps 2012 1., 8-11 oktabps 2013 r.); 3-it MexayHapoaHOW Hay4HO-
npakTUuecKo KoH(epeHuu «llepcrneKkTuBbl B3aMMOJCHCTBHS JKENE3HBIX JOPOT U
OPOMBIIIEHHBIX npeanpudaTuity (duenponerposck, 27— 28 despans 2014 r.); 74-
n,75-u, 76-u, 77-u, 78-i1, 79-i1 MiKHApPOJHNX HAYKOBO-TECXHIYHUX KOH(EPEHIIIAX
«Po3BUTOK HayKOBOi Ta 1HHOBAIIIHOT MIIBHOCTI Ha TpaHcnopTi» ( XapkiB, 26—28
kBiTH 2012 p., 24-25 xBitHa 2013 p., 15-17 it 2014 p., 21-23 kBiTHa 2015
p., 2628 xBitHs 2016 p., 2527 xBiTHa 2017 p., 24-26 kBiTHa 2018 p.); 8-i1, 9-i
MiKHapoAHUX HAyKOBO-TIPaKTUUHUX KoHbepeHiisx «l[Ipobmemu MibKHaApOIHUX
TPAHCTIOPTHUX KOPUIOPIB Ta €JUHOI TPAHCIIOPTHOI cucTeMHu YKpainu» ( XapkiB 5—
8 uepBHs 2012 p, 5—7 uepBusa 2013 p.,); 10-it MixHapOoaHIM HAYKOBO-TIPAKTUYHIM
koH(pepeniii  «[IpoGiemMu  MDKHApOAHUX  TPAHCIIOPTHUX  KOPUIOPIB  Ta
KopropaTtuBHOi JoricTuku» (XapkiB 5—7 uepHs 2014 p.); 11-it MixHapoaHii
HAyKOBO-TIPaKTHYHIN KoH(epeHii «MDKHApOAHI TPAaHCTIOPTHI KOPUIOPH Ta
KopropatuBHa Jsorictuka» (XapkiB 11-13 wepus 2015 p.); 30-if MixnHapoaHii
HAyKOBO-TIPAaKTH4YHIM  KoH(pepeHmii  «lHopmarniiHO-Kepyo4l  CHUCTEMH  Ha
3al3HUYHOMY TpaHcmopti» (XapkiB, 25-27 xoBtHs 2017 p.); 1-it MibkHapogHii
HAyKOBO-TeXHIYHIA KOH(pepeHmii «IHTeIeKTyallbHI TPaHCIOPTHI TEXHOJOTI»
(TpyckaBeun — Xapkis, 24-30 ciuas 2020 p.).

Y mnoBHOMY o00cs31 pe3ylnbpTaTd JUcepTaIiiiHOi poOOTH 3aciayxaHo Ta
CXBJICHO Ha PO3MIMPEHOMY 3acifaHHi Kadeapu YNpaBIiHHSA EKCIUTyaTallliHOO
po00TO0 YKpPaiHCHKOTO JIEP)KABHOTO YHIBEPCUTETY 3aTI3HUYHOTO TPAHCIIOPTY.

Hy6aikamii. BigmoBimHo m0 Temu auceprtaiiii omyOiikoBaHo 31 HayKoBYy
Mparo, 3 SKUX OJAWHAMISTH CTaTeil OmyOIikoBaHO y (aXxOBUX HAYKOBUX BUIAAHHSX,

3atBepmxkeHnx MOH VYkpainu (4OTHpHU 3 HUX BKIIOUYEHO O MLKHAPOJHUX
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HAayKOMETpUUYHUX 0a3, y TOMy 4ucil ABlI — 10 0a3u Scopus) 1 WICTHAALATh Ipallb
anmpoOalliitHOTro XapakTepy, YOTUPHU JOJATKOBUX MpaIli.

Ctpykrypa Ta o00cAr aucepramii. [{ucepramis cCKiIagaeTbcs 3 aHOTAIllI,
BCTYNy, YOTHUPbOX PO3AUIIB, BUCHOBKIB, CIHCKY BHMKOPHUCTAHHUX JIKE€pea Ta
JOJIaTKIB.

[loBHuit oOcar Tekcry nuceptanii 195 cTOpiHOK, 3 SKMX OOCSIT OCHOBHOIO
TEeKCTy ckiagae 138 cTOpiHOK JpyKkOBaHOrO TekcTy, 48 imrocTpariid, 4 Ttabnuii,

CIIMCOK BUKOpPHMCTAaHUX Jpkepen Bkiatoyae 130 HaliMeHyBaHb 1 5 JOIATKIB.
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