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SPECIAL PROVISIONS IN TRAMTRAIN OPERATIONAL CONCEPTS

[OSkf [ O d
TUWien wdiisdllkzls ktOdhf stlsddn &GOk

Markus Lager
TU Wien, Institute of Transportation (Vienmeustria)

By definition, tramtrains are a mixture between railways and tramways for
passenger transportation where vehicles use tramway tracks in cities and railway
tracks on oubf-town segments. They priole passengers with orseat rides from
the countryside to urban cores without the need to change from a regional train to a
tramway or bus. Especially if railway stations are not located near city centres, tram
trains provide users with an advantage, thig is only feasible if the city centre is
compact. [1]

Although some systems have been in use for a long time (for example Vienna
Baden in Austria or Cologi&onn in Germany), a trend of building new trarain
systems in Central and Western Europedrasrged after the successful introduction
of a tramtrain system in Karlsruhe in 1992. [R] Austria, two trarrain systems
currently exist: the Vienn@aden and the Gmundéviorchdorf local railways. In
addition, two new systems in the cities of Linz &alzburg are planned, for one of
which TU Wien developed an operational concept [3]. In Ukraine, no-thi@m
systems currently exist, buttraimr ai ns have been identifi
for the devel opment of regional rail way

Special equirements exist for trastnain vehicles, for example thguidelines for
lightweight rapid transit railcaran Germany, because traimain vehicles are lighter
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than ordinary railway rolling stock and their safety level has to be increased through
other mans than the strength of the vehicles. [2] THtaans have to be compatible
with the technical standards of both railways and tramways (e.g. catenary voltage,
platform heights, train control systems, maximum vehicle width, rail and wheel
profiles).

Fig. 1: Example for a cyclic timetable where the headway is 15 minutes. Double and single lines
in the upper part denote doubdnd singletrack sections. Squares denote stations.

Regular tramway operation has different requirements than railway operation.
Railways have an exact schedule, while tramways tend to have a more flexible
approach as they share streets with other road users. In Austria, it is a goal to have
cyclic timetables for all passenger trains (lahgtance and regional trains) which is
encairaged by the Mobility Master Plan of the Federal Ministry for Climate Action,
Environment, Energy, Mobility, Innovation and Technology. [5] Therefore such
cyclic timetables should also be used when planning newtt@msystems (fig. 1).

This cyclic scledule of regional trains usually provides for consistent running times
throughout the day, while tramways running times differ according to the time of day
(rush hour, midday, evening). Trains on railway lines move according to the principle
of fixed bloclks, while tramways often drive on sight. Additionally, railway lines can
have one or two (or even more) tracks, while modern tramways usually have two.

As a result, running times on tramway sections are less predictable and reliable
than on railway sectiong here are some strategies to overcome this problem. On the
one hand it is possible to increase the running times with additional buffers
(sometimes called recovery margins [6]) on the tramway sections, on the other hand
tramway lines to be used by tramains might have their own rigiof-ways or
priority at traffic lights to strengthen their independence from other road users and to
generate reliable running times.

Implementing different running times depending on the time of day like on
tramway lines isusually not possible on railway lines. As other passenger trains do
not have this feature, such a concept could lead to problems in stations or passing
loops on singldrack lines. This conflict of interests leads to further compromise
being required inimetable design. In Austrian practise it is common to locate
passing loops on singlteack regional lines after the distance required to drive an
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amount of time which is equal to half of headway (see fig. 1). Using this system, in
cases with less passengksmand the headway must be a multiple of the-hash
headway.

As a conclusion, it can be said that the distinctive features of both railways and
tramways have to be considered when designing an operational concept for tram
trains.

[1] L. Naegeli, U. W&mann, A. Nash, Checklist for Successful Application of Tiréamin Systems in Europe,
Transportation Research Reca2@75 (1), p. 3848, https://doi.org/10.3141/22735

[2] A. Pischon, A. Egerer, M. Krauth, Karlsruher Modell wird 25 Jahre alt und machtsif i t f ¢ rDerdi e Zt
EisenbahAngenieur11/2017, p. 5857

[3] M. Lagler, S. Edlinger, V. HarBenz, Das Fahrplankonzept der RegieBtddtbahn LinzEisenbahntechnische
Rundschau/2023, p. 7877
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2030 Mobility Master PlanVienna 2021
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Grain logistics in Ukraine plays a crucial role in glob@dd supply and ensuring
world food security. Ukraine, which is considered one of the largest producers and
exporters of grain crops, has a huge potential to ensure stable supplies of grain to the
world market [1]. According to data from the World Trade @ngation (2022)
Ukraine is the main world exporter of wheat and provides 9% of the world market. It
also accounts for 42% of the world sunflower oil market and 16% of world corn
production. Countries in Africa and the Middle East are the most dependents;e
as they import more than 50 percent of their grain needs from Ukraine. Under such
conditions, grain logistics in Ukraine becomes even more important in the context of
a full-scale Russian war against Ukraine. Taking into account armed Russian
aggresion, the improvement of grain logistics becomes a necessity to ensure the
uninterrupted functioning of food supplies and food security of the world. In the
conditions of massive missile attacks on the railway infrastructure and limited
capacity of the n&tork, it is important to use flexible transportation technologies that
will allow speeding up the transportation of grain cargoes in difficult operational
conditions.

One of the ways to provide the grain cargo transportation system of Ukraine with
significant flexibility of operations and the speed of movement of shipments is the
hybridization of the existing "hubndspoke" transportation model with "poitt-
point", which can be based on transportation technologies that allow combining
groups of wagons téorm block trains destined for the unloading station at the first
stages of transportation process. This will allow speeding up movement and reducing
the costs transporting wagon and group shipments by eliminating irrational
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transformations that occur dhe route following the option of sending these wagons
as a Single Wagon load (SWL) shipment [2, 3]. One of the kmallvn transportation
technologies is the formation of staged routes based on the principle of ridesharing.
This model of transportation aesponds to the principles of the sharing economy
[4]. In order to achieve a network effect, which is important for building any ride
sharing service, it is proposed to consider the creation of a digital aggregator platform
that will allow combining wagoshipments into a staged route by increasing the load
of grain batches to 185 wagons from different senders who want to send the grain
to nearby stations during coincident calendar periods for the possibility of booking a
seat in a staged route (a traih 4b-55 wagons). The analysis of transportation
services based on the principles of ridesharing proved its effectiveness in the fields of
motor transport and aviation. In order to study the possibility of using the ride
sharing service for a group of sh@p for the organization of stagedroutes trains
(SRT) on the railway network of Ukraine, a study was conducted on the impact of
changes in transportation patterns of grain cargoes on the macro indicators of the
railway system [5].

In the study, the impadf utilizing a ridesharing service on the functioning of the
railway system was investigated based on game theory. It is proposed to formalize
the formation of a stage train and its movement during peak load periods in the form
of coalitions in cooperativeongestion games. It is proposed to investigate how a
coalition of shipperso6é6 combinations <ct
competitive gamed6]. It is worth studying the impact of the change in the
transportation model on the railway systeralculating the price of anarchy in order
to estimate the cost of the lack of coordination in the railway system when
transporting grain cargoes with the quality of centrally optimal planning.

A comparative analysis of Iltdhw easenq
Ahi gh seasono of grain transportation
the transportation model on the efficiency of the railway system. The application of
the transportation model with the formation of staged route traissedban the
principles of ridesharing leads to greater changes in the railway system efficiency in

the Ahigh seasonodo of transportation. S
interdependence of train flows at the landfill, which is a bottleneck omailveay

net wor k. Il n the conditions of stabl e t
shipperso utility function before the f

the dispatch according to the selfish scenario does not lead to an inatekseth

the duration of the movement, which does not cause the complication of the
transportation process. However, if we compare the costs of the averagehwagen

per shipment in the model of transportation with SRBB4.89 wagorhours with the

similar costs under the current model SWB57.75, then the profitability is 2.17
times higher for staged routes. This proves the effectiveness of the hybrid
transportation model even in the absence of high demand for transportation and the
instability of tran traffic. Based on the solution of the bimatrix game in pure
strategies, it has been demonstrated that the winning strategy is the application of a
digital aggregator platform for coordinating coalitions, aligning transport plans with
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the carrier, therebyreducing inefficient railcar downtimes and enhancing the
reliability of transportation.

For the practical implementation of the obtained results within the scope of the
study, requirements for the digital aggregator platform have been developed to
facilitate swift planning of mixed transport of grain cargoes.

The authors acknowledge funding from
freight optimisation in UKkraine: Rai | we
funded by Universities UK Internahal (UUKi), UK-Ukraine R&I twinning grants
scheme. This publication reflects the views only of the authors, and the funding body
cannot be held responsible or any use which may be made of the information
contained therein.
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TECHNOLOGY OF INPUT DATA PROCESSING WHEN SOLVING THE
PROBLEM OF EFFECTIVE CONTROL UNDER UNCERTAINTY
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'Ukrainian State University dRailway Transport (Kharkiv)
2V.N. Karazin Kharkiv National University (Kharkiv)

Abstract The information technology of data fusion for complex multifactorial
systems based on the nedwazy approach is considered. The use of soft sensors
allows to redege the uncertainty or ambiguity of the data and improves the resolution
when defining situations

The task of control is related to the need to define a complete set of variables to
describe the state and take into account the properties of the objeessAntial
feature of reatime systems is the complexity of quantitative assessment of object
parameters, value variations in different situations and conditions. The parameters
depend on many factors, which significantly complicate the model, increase th
dimensionality, and the refinement of the model turns out to be impossible due to
insufficient accuracy or immeasurable parameters. At the same time, unaccounted for
effects can significantly affect the dynamics of the object, and the included inaccurate
data can worsen the quality of control.

An unambiguously defined list of influencing indicators usually does not exist
due to the lack of clear knowledge about their number, evaluative ability and
reliability of these indicators. There are also no catdry which the optimal set of
values should be selected.

The state of a dynamic object at any moment is a point imtdemensional
space of possible combinations of factors, the number of which is unlimited. The size
of the systemtate space is determined by the number of possible configurations, and
with a large number of factors it becomes infinite. The current state, which is the
result of multifactorial interaction, cannot be described and recognized with absolute
precision. Ata moment, the state of the object can be specified iydemensional
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vectorq, =(a,,a,,..,a,) in the infinite space of possible states that is at the input of the

control system.

In conditions of incomplete certainty, situatedrawareness is formed from many
independent sources. State assessment is based on data fuzziness. Some propertie
that are unmeasured can be replaced by proxy variables that correlate with exposure
through other data based on the effects they exert. Yiogighe aim of control
requires knowledge of the relationships between influencing factors. For a more
accurate definition, the properties of data complementarity and integration between
parameters should be taken into account. This interaction requaleange in the
processing of input data.

Neurcfuzzy modeling is a data processing method using intelligent technologies
for modeling human thinking and decistaraking. It is a modern approach based on
approximations and flexibility. It is created withethhelp of two element$
adaptability and knowledge. Fuzzy logic describes the mechanism of logical
inference under incomplete certainty, and the neural network provides training and
adaptation of the model. The state of the object to predict the dynasndiesermined
programmatically by combining measurements of the object parameters, environment
and linguistic description using special algorithms, creatingafled soft sensors.
Technically, this is not a special method of combining sensors; intelligetitods
based on neural networks allow combining and processing information from many
sources.

Norrinteracting factorsa,, a,, é,, the limits of which are the intervals

determined by the &xted membership functions to a separate aiga,), for a 3
dimensional composite input variable are graphically presented in Figure 1.

Fig. 117 Granule of information on a certain property of the object

The current state of the wmwol object is evaluated using fuzzy rules of the
knowledge base, which form a fuzzy decision area. Situations can be modeled using
various merge operators. By applying the algebraic or logical product operator

A@y,ay,.,a,) = A (a)® Ay (a,)° .2 Ay (&)
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the configuration aa of the possible values of the integral parameter is the best
description of the current state. Separation of emerging situations occurs according to
a fuzzy algorithm, the task of which is to classify objects given by feature vectors in
an infinite spae to determine the strength of the controlling influence.

Conclusion Data fusion reduces the uncertainty or ambiguity of data and
improves resolution when defining situations. At the same time, the dimensionality of
the input data vector of the neuralwetk decreases. Information technologies using
a set of modern means and methods of data collection, storage and processing
provide an opportunity to manage, ensuring high quality.

vrs 656.222.3:658.5

1ovvfueovlogilcounn 1 orrm fruofrwl [Auwyrole
{RIRQW uvidrel [ ouw

APPLICATION OF COMBINED METHODS FOR TRANSPORT RISK
ASSESSMENT

H . wodzts . r. d. S kzdz' t
LEtO dzm! S d2 HijteY Ooaded?2 Edz' 9 jtMmMdlsjls L O

D.O. Kulova, PhD (Tech.), Chantsev D.S.
Ukranian State University of lavay transport (Kharkiv)

Il " HY 59" Hdzs HISIESHIORBESA M BOBRIsk management Risk
assessmertechniques 0O MOdzPy @B dz' dzsc s 9 "IECHISOs ' H dz
31010:2013IEC/ISO 310102009,IDT.s j tclzo Odzdzy tedL S 5d3. [ J L
sy’ dztlzy OdsdL S z) L OG Odz! dzji ygy ' digfdadRdzdzy tc tHay
"HjdalsdW' Czo Odzadzy tedL d¢C Iz, OdzOdz' L zo Odzdz” to
sy’ dzs 9 OdzdzY tedL dC k2 By dzO ftetso OHdIsd dz0 fto
Mmoo dzs ftesj CIs’ o, SO 3 Bdzdtf HI5E dzd H ' 18 di
sty dedz? d3 sy kzls! o' Hftse HOIsd ' Ldz L OMt

1 OO0z dzgi By’ dz¥ 9 Odzdz? tedL dSC bk HO L BsG6 k2

9 ' Hftso  HOdz dzgd d3 MlsBtesdzOd3 S ON j oL Zd3" Isc
HisMWw ¢ dzj dadzgv y' dzj 2Is O OwijjLSpdD Islsid Iddse dz' i ls - L G
Ctodzlstosczs o Oczgdz? . Aj LOBjLY juk' Ghdssk Hd
9 ' Hftso ' Hdesets ' HAtHE HiS SB tctsB @Odzd\dz! dg
sy' oz 9 Oczdz™i ygd LT eHde HOd HE fesyjfm
SteclO@a]" . 1 Oded?2 SBdeyd flszOdzr dz2d?2 ' HR " H
L sCtej &BO ° L Odz' L dzd ydzts &3z, L stsy¢d L tstek

&j cOsdodzdt dzOfmdz HE '@ o BjLbkd SO’ 2-GEE

I MmlsOdH Ol ®Bfdmods 31 &jlstH s ydkazs s Ofg
ZO EZoOL"'" o3 dzgj L OcOdz' dzjde'ts YLl daikp [Otzdzy j W OS
Cjtko Odedzy IsiOdz' o'’ OB fLEDY 'H dzts

106



I m" d&BJIstsHd By dz¥ 9o Odzdzg" wdL Sk Edise dzts
c ¢ Mmd BjssHd By dSd tdL dSEC  Hyxk o tsdz® & Iis
BOdzl dzgdr jSMf jtlsdedr By detsC ° odd3 tewWlilsd o g
fMmjontse' dz ¢ Mmded dzd Bj IstsH Od3d OB 5 dzj W stc
ZO29 "  HBB hdr WYE* MdedAdstsHyj 8N g telsdad n sy «
dzOL do O Is! [ jlstsH By lgtEat . L O fipdgts ofrfdiedz’ zO { to
RzOCtsf d yd dzed » L dzOdzdzv = , O Yyofgplsts dzO ' dzls
v OCdd3 yd dzts dz, tsilstcd &3O dz' sy’ dz¢d Mz ' * ¢
HsMe ' HyJjdede My jy Odz' MIs® 9 HEBSL o BdzY ' 9 @ DG It
zO2 9 Oy dzd o ' h° WOCIssted sO dstsy dzd o ° o' hj
fsHOdZ hts' WestedsOdz' LOYy' ' * f§tBkZzHBoad dOIsj C

s' dz ¢ Mmdz B3 ssH sy’ dz¢ 9 Odzdzw OBt ' Bk
MsOlsdmMisdydzdr HOdedr IsO dz2O0 Gfipdesef OdsB tcBF |
L OfmMlstsMtso z8 Is+ mw Ctsdzd hdzweatsds M tsmilsj toj
MisOlsdmisd ydzd n HOdzd » * ' ddPls Gy * diaS Odzdea(d df ¢ &°. dz’

) ks O toj Odz' dets’ mMdkzoy' ° Yyofmlss L O
C'dzt €' MMdedr BIJISH 8 ° yYyj BO' HJC dz O {t

i S dzj Sz sz " Wz o Ddzgdzy W ¢ mdedr €' dz
slstced B3OIsd B dz " ftsoda sB' ‘ Clsdodzj tetsL L
odwvedlsd dBtsydzdoe LOGtetsLd SO dzj syd 9 dH dz
HsLeotsdzwe sy ydmj dz' des tsyodedddd dftsaf Ctcde; M

i HBHOILSC s O H O MI§€tsds'dB)dz Ofgfdslzv: tsB 5H st o
Ld3j dz" dIsd sy dzde ® Mmls! o dCtcdo dzj dgdzv toj L Iz dz
Ctsted fndz H dzw "HjdalsdW " SOy’ dzts o d n tedL d
L OMistsMizo Odedz” d3 dizflbgH 'Cd ;dz2 € Mmded n

T OHOYf Oy v HB AR ¢ HQdzdS-tsdzd B d3j >
C'dzr ¢ Mded =" HOdzd R, w et mdg By ssHd dBsykzls
sy  d¢d ttdLrds¢ 9. 1 " dhsets Bk, ¢'d & M
odd3 tor o Odzgdz todl o " @B, CHHgz € MdzO * daW st

I CteOh j totsL 2d3' daday 3B e jXdapillz i sBtsa Isdf ' o
slsted 3OIsd B dz2 hj CBdzlsj CMskOdz! desets tesL 2 d3

i dzj ¢ Mmis 9 1 DEtsig g Gedzdzr Ctsdzs ' dzso Odzd -
dzj ehj ELcetHdIsd @3 §dzHg ta @eEgddzdls Gnilsjj @MY j tols OcC
Bsy kls! ftoOys 9 0OIsd o d&j 30" Mmets' ™ jJCMf jtolsc

1 Ofmis sz o O dadaw HOdesets " HARtSHEZ HBtsL o tdW
HsfMistse ' tcdz' Mist fted OO L' tdLdS o E 'L

[1] reuvu | EC/ IISEOC/3119DA 03 2M1B: 020dRdgy, tddD.Td.C . telf j IssH d L OC(
tedLdCkz. [ ' dgj CsdesdBtesL o dlsSCkz vCte® dad. sd’ e, 2015. 73 M.
[2] 1OQdg €5 1., vjddyss s., [y O tdrd¢ 9. [ JjlsH A O2 da
(87) .-224. 16

107



Vfs 656. 22

sy ML J1wy1¢ JwrfJlfegvwsswau? wffuvuvl ¢f
TECHNOLOGICAL FAILURE RESISTANCE OF MARSHALLING YARD

HsCIstste Isjmdz dzOkSC, 'f eS®deist] ) .. wiz® HA <
Ofmf ' gOdels %) O ¢

Loy sdz0dz dzd?2 bEdz' 9 jedGHisd B s dizes U ®B O’

T jteyOoded?2 kdz o jtemdljls " dzWtcOMmstelzS Is|

Dr.Sc (Tech.), Professor M. Matsiuk®, Ph.D. (Ped.) Yu. P. DudnykD. O. Zaik&
! National University of Life and Environmental Sciences of Ukraine (Kyiv)
% Sate University of Infrastructure and Technologies (Kyiv)

U4 nds ydz (LSt BO MmMstelskzo Odz' dz' ) fmls O dzy
ftod2dzvIsts L edv"HOIBd yjtjlL wBdztsy d dzgz W 2 &
sBtetsBSCd ftesfE2mMCE fOMOydemytedes 5 L H
totsL WistcdZszo Odzadz? IsO W istedBlzo Odedg?y M S dzOH " o, ]

stsydzO 'L LOLdOyjddr & d' 2 WEkdty' sdkz’

9LO BsH' ' L ‘dhddhd & d vdhd. syl
Isj rndetsdztse ' ydzdr i jHC'Oay 180 Lo GatedgBds ° ff sd3tso
ZzO0 MlsOy' tSdOtedz Mmlis ‘ dzOH " 2dz Mmis! WizdeC y*

mMdMmisj &3d MEklsls®' ats o dzde O L d&zOydzO dzj to* 9
B' dz'/ h sfyls" f" " Hf steWw HS 59 Odz d MY sdzj adgy " B dats
BdzdL* Cts 100 %.

v OCd?2 ¢ dzOH dzd 2 ftesyjfm Ek Ctdkfdjsn' :
dzj sy dzdoe s, HBMdzZ HYy o Olsd 0OdzOdz' Isd yded dzd dst
‘ dzj OdzOdz' Is d ydzd dzqd , O ddetsy ddzO oMm' 7 MlsOdz
Isd mqw y. [ Hdzd d3 Ltckzddg]edisc @ls ' Higs i d2' dafiylg dzdzw B s G
9900 ' d3 sOYy' 2dzj s H j dz¥ 9 O-Hzbizs . its n O bz

o Mils Odats 9 dzj dzdzv o Yy odzj 2, OB stclz o dn " Hd
"3 sOyt 2dedr dBisH jdzj 2, Cto' Az Istsets, 9 Oy dzd e ¢
"B IsOyt T O LBtz ' ftsHOd M HHIfE]. 0OdzOdz' L Iz

1 O ted § d&zOH, Hdzw Isjrdesdzse ' ydets™ dz' dz' ° L
ZsCsi@Bslsda O IsO BjL L& dd BOMd 2 HBe )y ddzd
sHd ‘O LOVeCd (fttBA @) |stBOzdz® s dzteziste dzts |
J dzj d3j dzls d :

1) ftedBslzlslsw 8" LHO "L LO2dzWIslswd or' Hs'

2) s jteOyY"' ’ L sSetstetsH Y j dadzw ¢ dzOH Iz, 9 "t
fJjtedHOY (jtejo Ldzdm HBCEZAJ dzls’ o ;

) Isjrdg yded?2 O CSsB3jtey’ 2ded?2 56 dzW H;

4) fedud § d&j dedtscfsls dzss © 1s 3

5 9" HftcOo dzj dzgdz2? L O dzO2 B dzd ¥ ytse o' dz' dats¥ ¢

108



LG)LdzOquch” sf jtcOy' 2 odCtdzzs Is! MV
B 3 WOLOB] (Jdzj B3] dEsOB]) o HYBo
' QtsxdzO s jtcOyYybwnw wdzj  6Opw g zislz,
smils’ 9 HYB9o" ' Hddn mdzlz y B OB 5 Isj =
s CBEZHBBIGSBSd LOWOCd EkE L Od L dzd ydz
sy CkzoOdzedz' o dC[AidePdzedzy i jteOyY' 2

ltesyjm "3 sOyY' °, o' citf stptstegzshia st dstg € midsdl

Wwodw st MEBMsEY o d?2 fjtin H LOWSCd yjts,
o' dz0 dzgd” S OOz 9. sty ded?2 L BdzsC' 9 9" HY t5¢
fJtl Blzo Odzdzgw 2 ¢ By dzts 3z L BdzsC ' o 9 HIY ts5¢
CHIEHE® OdzsBlz) Isttdo OdztsMis' o HYte ' Hds' Isj o
fJtedrnBHE 3 Y Isj rdetsdztsc " yded i3 s J OyY' W dscC
LOVWe Cd 'L BHdtets BdsCO o " dhd2 (tdfm. 1)
port in port out port in p01t out port in port out
No 1 No 1 Ne m No2 m
bnok Ne 1 bnok Ne 2 brnok Ne m
3aTPUMKH 3aTPUMKH 3aTPUMKH
| 3as1BKU I l 3asIBKH [ 3asIBKU [
| g l | |
| I [ [ |
| I [ | |
] Allgetayi ! Alseray: : ; Alsctay m I
: ' : — : —
t]QS tom. = t tout tin.v tout QS

tdmerMEBWﬁw@SSdﬂ fdtedrn" H odBcd sy L
ftesyd Mz

vsOCd?2 ftwddzydf HBLOoBdEY' fseteOdds W' Cf
ftesctOR], Mt o' Hftse' HOLd®R] FToyoOlSk o

Bz dzs odrtsHE LOWeCd L BAsCO, hts o' HTY
sf jtcOy" . 1 s ! figtOds™ 0 LB 'ftdsdy Ot dz 2 W' CMmizo
LOvVetsS i3 3 Hjoeodzedddd BdZBSCORB (B 3 WOLO®R
f sHOd h sdi3kz HiBL 8 sdzd Is sBtetsB dIsd HOdz , 8
BjLY jtojtco dz Mls! leszu‘tsdzlza(DddeW L Odz' frelsdzd w
L d&zOr~ SH Y J dadzV L OwveCd z f J o dzts 3z Bd&zsy' )
9 ntSHY J dadz¥ [ fr] Efdzd?2 BdzsEC 1O dBsdi dzlskz
B dzts €

Dociay: Finunitzr1 Einunitz ftegd =1, @ (1)

H Jlouni, | BB A3 dzls  © n SH Y J dzda't, 4 @V BE dfj dzls BedfAstEH ¥
LOW e Cd z#zl .B dgs@dzd 2 BB dzals yOmME My 9f OH O
B dzsX O

[JHd2dd3 L dzgjBOGOIs! s &BjlssH' 8 Ctdtf dzj €
sjRdsdase yddr ftwsyjf' s« E L Od L dzd ydzd
BBtsH j dzs 9 Ocdzdzw . [ dzv Hitsfydz' HY j dzdz dzOH ' 2 detsfyls

109



fMstelskzo Odzt dzgd 2 MlsOdzy 2 &zO2B ' dz' M 4 tslr U dzh df 2
My sfm' B, fted WOtz Ytsyjfm ‘& OY' ° Bt
fjtejmn' ' H LOWECd HFEPBd Bifzsd dHd) OB ttd RO dz
LH" 2Mmdg¢ " Isy Mw dzO yoOfm, hts o' Hfs9 ' HO' Is tc d
fteddydy HGBLoBMdY® fhscteOdds %' ChMkzeOlkd &
hts o' Hftseo' HOd®B] YOSl od¢S tsgadd JIE SH
LOVWe Cd L BAESCO, hts ° L Oojteh jdadgv d3 Isj n datsc
[1] V. Matsiuket al, il mprovement of efficiency in the orga

nodes by i mpl ement iEasteraEuropédn Jaumal &f Ergprisen 0 ethendlogiésd019,

doi: 10.15587/1724061.2019.162143.

[2] V. Mat si uk, AA study of the technological rel i a
p r o c e EastemEurogean Journal of Enterprise Technologiesl. 1, no. 885, pp. 18 24, 2017, doi:
10.15587/17291061.2017.91074.

[38] A. Prokhorchenko, L. Par khomenko, A. Ky man, V. Mat si
of accelerated passage of kwapacity car traffic on the basis of scheduling of groupedai of oper ati onal
in Procedia Computer Scienc2019, pp. 8694. doi: 10.1016/j.procs.2019.01.111.

[4 V. Mat si uk, 0. Gal an, A. Pr o k h eBasechSimultion for ®ptichizing the Tv er

Parameters of a Railway Transport Sgsteo ICTERF2 02 1, . : Main Conference, PhD
Demonstrations2021. [Online]. Available: https://cews.org/Vot3013/20210121. pdf
[5] V. . Mat si uk, V. K. Myronenko, and Y. P. Petinov,

PRIVATE LOCOMOTIVESTO PUBLI C RAI LWAY | NFSRién€eTdrd) TrankpBrE Pragress.

Bulletin of Dnipropetrovsk National University of Railway Transpmdl. 0, no. 3(87), pp. 620, Jul. 2020, doi:
10.15802/STP2020/208198.

[6] S. Panchenko, A. Prokhorchenko, O. Dekar¢ghukD . Gurin, D. Mkrtychi an, and \
method for studying the impact of the time reserve value on the reliability of the train schedule based on the
epi demi ol ogi ¢tORIConBSerMatar®d Ergol.d002, no. 1, p. 01201B8ec. 2020, doi: 10.1088/1757
899X/1002/1/012016.

vurs 656. 2

wrvsrfrsvuvef?1 ¢ Jwrewrevpf ¢ vigolfwic
U ML WYL RM 1T o6 Jawl vigylryri11c tumvu

A

Ltfder frofevlw srp1 ¢f un oAwwy vé 110

AN I NTELLI GENT SUBSYSTEM FORMBRMWAPBI NES
TECHNICAL MEANS OF ENSURING TRAFFIC SAFETY OF TRAINS IN
THE SIGNALING AND COMMUNICATION DEPARTMENT

rs¢. Isjnde dzOES 1. [ . uO&ht
r dtey Odzed?2 Edz a9 jtemdlsils " deW tcOMlstczC Iskz

Doctor of Sciences (Tech.) V.M. Samsonkin, O.S. Soloviova
State University of infrastructure and technologies (Kyiv)

1dLfjscoO IbeOdmf stelskzo Odzdzy Y J dzls tc ©dz! dzd
H' Wdz dzgsfls® L Odz' L dzdydzsets IsO " dzhde= odH' o
LOdz' L dzgd ydese s IstcOdzfiftitstgls &2 vufCito wdigf  (tazGhdz' o
sHdzj , Hdzw- a3y SO R sgfs WkdS y tsdzikze Odzadzy . [ 5¢

110



MdedOd LOYy'® O LodwWLSE &OC' MstcOd dscts
s Odzd [ jlstsH odwodz dzdlz?" ftedntso Odzdn s Olsd
f sdztsy J dedz? st €' 9, LG' Hdzs L ftocse j HJ dzd
odSstedmlssolk’ Mitm' B bkitOs d dede? 2O fdzts
10 tdf. 1 §s8COLORO Whkdty' tBdod &0 Mmaj:c
EBjLtfjyjdedgw tokzrilz s’ LH' 9. PGLEMY &fsekgiso § ¢
hts St dzj SMdets Wistedkky st dalsj dzj Sk Odz dgbz

f wOo dz' dzf! S dnr ' N jdz ' didsgjtslzj C d'z@dyd dzj)y z®® C
tcsBtsyy d& My HAzW EZftcOodz dzdgv MlsOdetsdz totsB
Zdsseo Or Mz @y 'fifd cLd@bddz L dzd y * .

; - AxTyanisauja AiaTpyMea
HOPMM MPUAHATTA

= pilueHsL
l Norm

1

loeHTdikayia
HKPUTHYHMX
nepegymos

Mepesipka
CTATHMCTHUKM AocrosipHocTi
sigmos BMXo4y 3

HOPMMH

sigmosa/
failure

TaK

PrUamKK nogii Ta npuYmMH
tdm. 1. w2 jd®kBO [w)] o EZftcOodz dzgdz'® dzO tsfydetso

I 2 HigA{@zOdz ¢ 4 dz@vpsdz Ofgls @ SO W' CMOY' w L B
sjod ydeds L OfMGE' @, I oks o Ozl 8Idd O &lzy & d
1 &Z5C ¢ OS s @UWPdrtzt 56 OlskSHREES Gz H ¥ I dz

"sttdko Odzdz? BOLd HOddS o' Hse, ' & dzOC Y
HiodwlsdyfOwO®j stedydzz MdMmlsj BOIIL Oy’ ¥ €5y
Hioodwl!: {fdkOdy (fOLOdjlt o), wW¢4Y"' ifd® dz

Yy sets ftosotsHdIss mw OdzOdz" L MdMmilsj BBOIsdL 5¢
(ftoesBdzj dgdedn) 3 My!' 6 BHdsHK[HHS sd3/ Istc! 5C
1 dzsC cdClkzOd -Lfoys oW Lz B L Isddz, s f
fsMmils' 2dets L A3 dzgt ' s mwic gz teids ¢ 2 A dzO H oy’ <zt
HOdz' 2 totsBisls' dztstc 30 desizzak] 2 Ists iy o dALEd3, ¥ Listas
we' f dz02B" dzr W 6Oy tsdzOdz dgddsd L IstsySd Lt
1 dzts € C| Bg®Odzso dzj dzO destedzO f tso j H' dzf
- OtcOMsidtEdz f OtcOd3d stelz €' dzgyd otsets toj L Zdzt IsC
f OtcOd3j stez. |1 HOdz 2 Oy’ f'H fO0tOd] Istet
MlsOIsdmMisd¢ O o' Hd3se Isjrdz ydedms L OMtsB ‘i, W
YyJ dzlstcOdz! dzd 2 MmdMmlsj d3ts W idds alistits? y o D dV © G 5t ke
1 dzsdhiteqNorn? @ & L dzOyJ dzdzv yd MsOdmisdS O o' +
YOfrpled ~linith L dzO~ sHJIs! MW 9o d3d X N6iM o M4 O dety a dzjdxl
o' Hfso " HdesMls' / dzgj © " Hf s9 " H dets s dzOW 9 dzts G 5
dZOflsz§ dz' | JeEnckEsCaieS ' dz' § ' fls! fsH' 2 o' Hdio

111



9" ' Hftse " HO" odL &BOYJ dzg' 2 desteds . uvBBH' , dg Yt
fJiJHO ! Oy OO ¢ Uzfsedzy SO OdzOdz' L. MisOIsd Ml
odtc' h jdedza" G dlsOdzdp™ f§ € do dihzjdzdg’ s dzlz o O dzdzy
et felsydzsets MisOdzz O tcl 9 26 BZfAOdE] HldzS:
By ssHdSd SCSdlstotsdzse IsO sy da¢d BJjLfJjSd od
odded Cdzgj dzdzy ftsH' 2 O Hftwdydde [ 2] . cChts
ftoswed ' dhdma, Ists ofMmlsOdetso dzt ¢ Is' Mw § ted yd dz
HOdzsets odHEZ fYH' 2. uvutBlkts, OdZOdz' L odff OH
cftodyutf te® d#OMdz" e scdOQO’ |, h s digjls Oaiz Hirfdth
" HO' o dletsde@3| j df Ro j H' dzC d MmdMmlsj dzd . ¢ dzj , &
Bsyj dshdlsd dzgj HsMisse  tcded?2 R OtOSCIsjtc Istey

MdMmisj BO L dzZOR tsH dIs! MW pAg | 0B QrpdEgd 4 gy azvtc Y@
flstse " tdasMis destBdffgsSHEO L HE SBEE s § f5dzls te s dz!
L dzZOr SHWIs! Mw  dzj f o te 5 H dz' Ld3" ded o HOdzdn
ZOH OB Is! MW Ctedlsjtc’"’ HddW odwedzj dd®}w dzj H s5dz'
J dzs§ WH j dzZlsdW " COy' w ¢ to d IdfdjusigdHrB O Y Q ‘tc j Helzddgt
fitcjHERse L Bfsdzdd . dzQuea®dgyddf j tcj HERBSO d, W
cobkzL’' Ccelg]. ddwmisydf j to W tstezB@ind® H fdse Y & dzdzEg O Is d
dzso d2 odc¢ dzv H - {getffjutd idaBiestafal 1 C de .

Il isH@dfsCE ¢ "  Histed3C O H'tod@ g stz C tc€ g K
ftsEdzw H Iz dzj B &zOG 5 tsdzlz ydzts”’ Hd &20d3" € OB s

f stclzh 4 dizis Yy! sets BdzsCkZz o Is ts d3lz , h s Mmdzlz
H' Wdzo detsfls’ dzd CsffOdets. @ Wisisdapekzdzd Q] ~tc Qg Hrplafs ¢
tcsLtcsBSCd LORtSH' &8 NtsHB ftosW' &z0CIsded ftod

tckznlz.

[1] V. Samsonkin, V. Sotnyk, O. Yurchenko, S. Zmii, V. Myronenko, O. Soloviova. Devising a methodology to manage

the performance of technical tgobf rail transport signaling systems based on the risks of their functioning. Eastern
European Journal of Enterpri s e43.D@Iclh.1b68l7/d7g40612022.268785/ 3 (12
[ 2] l sdztsy j degdey Hftets MdMmMisd Bz & §ucdd qaksiatlyy BigQdzfjtstels tclz/n 21 O
Cde s OMistc ZE B'zded] @ CH 24 GlelzH dgv 2020 esCHE 71 B2 Hsly i
https://zakon.rada.gov.ua/laws/show/z033H Text

[ 3] dlsOIsdmilsdydzd 2 ¢ sdzlstetsdzr . s Otlsd ¢ tpdplstos dz’Sd2 0 845 B tevisdodzdgd|
o' H TAMOA)3 s. : 1 Jtey My sy de MmisOid3HBO tdifs. v §(tg GO yads dz@dP 0ds . fls OdzH Ote ks

112



urs 656. 2. 08: 004. 588

tdrtfarso 1010/ 20l frterrdlfw wrRuvr[R O
ot UJ[SR11¢?TIC vitolfwrrc 10130
1wr1tRlIHUJ HALLR 1T 0Juy i rRYLSL L vl ¢

DEVELOPMENT OF A GENERAL NETWORK SYSTEM OF AUTOMATED
KNOWLEDGE CHECK FOR TRAFFIC SAFETY MANAGEMENT IN A
RAILWAY TRANSPORT ENTERPRISE

H.Is. d 1.[]. d40dBMtsdsl " dz
Fjtey Oodzd?2 bkdz ojtehmdlsjlsj & diat de®dnlss (S d

Dr.Sci. (Tech) V.M. Samsonkin, O.V. Pohoriliy
State University of Infrastructure and Technologies (Kyiv)

] nSH' Hismdz' HY J dzdzv f s Odzdzgy WO D dzig ffgls
Jtejo € (d L 0z0 dz H dzw i tcOo dz' dpdgo OB j L jj @
L Odz' L dzgd ydztsG s lstGOdzfr]u’tsthsIz Bzdzs o MilsOdztso dzj
tesClkz E " Hited'® dsmiso c@lzfhct tcls O dzv © tdaAf yalafs ¢ tzj
"HatSHE 9 §dlsOdzdz’ Oolstsi@BOIsdL Oy' ' sy Mk
| Bdzso dzs¥ 3 ss¥ BT ks BOdedzw dzi 5B~ ' H
MmMdmilsj @3 Oolss®BOISdL 8o Odzs’ fjtejo te€d L dzOdz
BJLYJGCsE Gkalk dzO "  Hfted dimlseo Or MW jted L C
l " HfBB9 Hdzs HB MISOIsIs® 1 tesLH &z I m [ 1]

o=,

=3

GO WOdsd® f jto' sHdyude § HesksaSk jtcftsdo
tcznlz, O1das' nftss off)ls Olsls 4 [ 1] dzOo yOdadz® 1§
BiLfjCd ok MCAZOHO' k5! v L OCda j dzj &) d

-fjtcoddzdzO f jtojo' €O to' oadgv L dzOdz ;
-y dz¥ 9 Odedzy ff Slstsydetstse § ¢ j € s pziz®@dklz; § ° H
- BLEO2BRBYd?2 SCktethh SO BOLtS9a O ' Hetslsso CC
ftes BjLYjCk wkok, bk ksdkkz ydhmd of ddes d
~fjtejo ©CO t' odW L dzOdz ' My fBRBHYJ

JHdsyOMmdets o  HYf So ' wakflsyEeMEs D SOO@NY sfcls
14 yjtwodz 2007 wsCk - 499 [ 2] 20y O d
tcj ' sdzOdz! dgdm W' dz' 2 duv cuLvCtO dzfny CO L Oz L

-9datsHWY yd L oc fr]ucjaq’: Fdidse B BIsd,
fjtcjo ek L dzOdz |, U’JG!G 5O T sy g’atsq’fm@HOuc{IsG) o d
L dzO dz' dzh d A dzste 3O Is d o dzd ~ OCI" o ]
o sdztH ' Is(d ftcOy' o9ded ¢ d L O f smOH Od3d |

-LOBjLY juyudisd aq’aquZdZW dzts te B3O Is d & G&d

BOdzj o tctso 5° tcsB tslsd o dzj 5B~ " HdeBdglizw  Uship'fn
fteOy' 9 ded ¢ O3] .

113



gdz' H L OL dOydisd, hts ¢l Sdztsy § dzdz ftets f St
dstcdzsOIsdodzdr OCI"® L BjLYjSd tkakz s’ LH
LOdz' L ded ydetsdstg bEO@@GNHfzge dzj 9lstcOIlsd dzs ot
f slstcjBlz' L dz2Oydetsets ff jtoj cdzv H 2. stz fdz' H
tesLtcsBCEZ OQolsts®izOIdL so Odes’™ ifhaifhls ) d&3d  jtej o
J ntSH' OdzOdz' Lz SO dOftOyY® 0o Odedz? Isj n dz
Blzs LOftetst sdetso Odes gsH Bldzr 1 fefdtcjtptotsfUlsze
tctsL toctsB dzj dzdz dal) Bkdzts odL dzgOyd dets ff j teh

fjt' sHdydzss’ sy’ dz$ d L dzOdz' : M¢ dzOH Oy il
s’ Ldd22/ 30dzj atetso d 2, BOh ddz' Mis/,f sd3'j tedzdc® C
Mistc' dzsydetsets ff sfls O.

[ dzv Coydes’™ ftesW jiMm' °~ Bzt tosL tesBdzj dets Is
9 Otc’ Odzls Odzd 9 ' Hits9 " H ] 2. 1 tod W stc i3z o O dzdz’

odSsted Mis Odzts : 1 tcQoddzO Isj - dz ydats’ J ¢ My dzk
wdzlstezSC Yy W LH' ok dPHz] o tetso t5° tesBtsIsd dzO
wdzlstezSCy*w L MdedOdz' L Oy"' ZO L Odz' L ded y
fJlsOdzdzy totsB SIS .

sy dzy IsjMmssaj L OoHOdzdzgw HA&W C 5y dzts’ CL
f dls Odz L wedr fowlsdzORyk®' f6dyfOdels’ {f tf 5Wsk
U, wt 1 wa d . [ dzv C sy detsets Isj Miskzoe Odzdz
dlsOdzr L Htshskzf ditséts BOdS 2 f dlsOdz .

[ dzv L tekzydzesimls J S z2 OOy dul) B Iz dzt
ted Mislzo OY"' o: c) Odz' € é, cog’ Grplsy @dzdzvsets y dals J1
adzq’l) sBdj N Jdd?2 dzOB ' to By dzdesfilsj 2 j ¢
jio' oadzdC e digbbEs@y)j o Csiglsotstct 9 Olsd detse dnr

dzt 9 Olsd tOdz hj odL dzOyj dzlz twtsdz? . wdMmisy
dzdzs ciCAEHO fifled IsjMistso j L Oo HOdzdzY dzdh j tsH
tcdMmisizo Oy’ 9 L totsslzgl 3 jcdz'Oo dg dzezy 5 O dzts 9 dzj dz
dz' S sotsets IsjMmisizo Odzedza? M MIsj d30 Oo sSsdZOIs d
d2 bk fsHOd htsikkz &0 BHASH(O digid L Hitdskz Cdpta
Oy' 9ded ¢ O.

gdMmlsj BO BO' cdzzyscd?2 " dalsjteW j2f HddzY HBH
dZOL o O MmMdmlsj i3 & U . 1 Ot OL o ul) U HU 9 9
JEMYy z2OOY" ¢ de®t Hl gwlevpdy L1 ve.

[ 5 dz0O Mlso JtcHy zo O, ¢ &isy Mispusdc j deddOH O
Qo lstsiBOIsdL zo Olsd ftesyjfm Hjtejo o€ d L dzO dz’
stcOdzMf stclslg sCAc @ Jizd. otf dzdo o ff tctso OH Y j dzda?
BjLYjSd tekrk d&O '  Hfted ' d3Mlse OF L Odz' L dad yd
[1]1tsdzts>14dzdzw f t tc Of i lsziizislz B O j OEF Wi Ydets dsz st O gl stels' /)

H 24 cGtekzHdw 2020 ttsClkz -~ 842.

[2]113dzls>14dzdzw fios fEWHESS odoyj dzdzr O fjtejo' 6Ck L dzOdy

4 to
BOdzj o eSO B esBtslsd Oy otfB BB C tc O dztlzd dzd U dgs@ Iiso | ldctei G difigiis  d
StcOdzmyf stelskz IsO LodwLClk 9" H 14 yjteco dgw 2007 esCk - 499.

S
d
o
@3’
S
S
0]
¢
te

[3] wOBMBdRS d& 1.[., 1scst' dzq’? [.1. Hodh j dzdzw o' o dgv
LOd L dzd yudes Bz st Odzig stels'  h mtsd;fnqafnqsg4m3sq/ﬁylsomzdzw el & to d3Gf e
IMiECEO dh' $t° doOkStss s’ QtsdeJIGsz,u ’ cf e MsdCO ' Lk

CodiglE S OdzOd Lk MkzyOMmdedr oqdCdzdS' o, i@cHELE (28 ybsoldw 2
114



Ul s 3 4656.@34 :

st dr e} [tuv1 ¢ RSO Ccs 1| sy stRrRu
wy At dsuvfuvsuvuvt R trof wem v my JeA]g

Irefsfotiorwy florfw vrirufl wy

TRANSPORT SYSTEM AS A CRITICAL INFRASTRUCTURE OBJECT IN
THE REALITIES OF THE TECHNOSPHERE OF A HIGHLY URBANIZED
TERRITORY

C OdzH -BAS .L dz0d.Otc O f) | dzl t
vdz 9 jteMmMdlilsjls A3 Isdets’ ( dgyf tcOde'd{f tis t

Cand of Phys and Math. Sc Y.S. Tarasenko
University of Customs and Finance (Dnipro)

v jdgHjdzy v MEyOmdese s MM " dzd Ms&®d fHiszsc
FtcBOdz' L 8o Odzd n N e OB @Y OIs '] e @de'dzd § Ea@imislzh ts
L osmisgiBizdgy C se s dzgOMj dzj dzdzy 5 9 Hdzsh | dadz® ¢
tej 2Isddzctsdz Ctc O’ dz L (Orbamizabodzlndgx) z o € ®@" 2@y 'f 'ts
& Myd (L 195 CtwO dz Bk Mmoo M HYy Pdadz'h s ©ezdds

B M Cets &OMmj dzj dzdzy ,  toj H Ml Oczidzfzzs s s dz@ 5
CtO dod (MlsOdesds dzO 04.10.2022] 6' €F & %0
sjRdesml jisO kOCHE bkjtedlste 2, HES WGC' on

ydmdz' §ic®dz® mMdmilsj B3O, h 5 {8 Hdzlz® ,9 fnt
fotsdsd Mdztso d 2 L Odz' L dzd ydzd 2 Istc Odzmf stels, 9 "' H

stcOdzf stels CtetsdzOHM! Cd2 Lo WL BC (HBStLSE
L O Mo O ugdz dzdzvdzO ' sdzOdz' dz' 2 9B jHLAfSjits @ Ay 6 £ O
¢c'BjtweBjLfj<d, IstsH' w ¢ sLeolzyy dz Is tc O C
Cdeb OMisteff S35 (

1 © ¥y O0dzr oMmjJ B' dz h dn sBtstesls o dzO B
fteslsdeBstemMisoa © detseo " sdz' » ISjrdzsdzse’ 2 (9 Ist
] wa ) | WA o  Is HiSh BHWIs! K15 B jStc L Bdgtsto difdessiA

C'BjtlsjtestedL Bz L odCtstdMmlsOdadzy &3 dzj Is* dz'
&ZO0 L dzsdz  fmdzlze yder [ s w. lted y' sz M j dzf
zOdzj Mj dedz? h CsHd N IsOlsdes zz SiNsER Yy  ys(dBiz oBdzdz
hn MstckzClskztodzd dfy MC HzPa O s BB ] ( dzi Is' dz
Mo st 8 Olsd MdMmisy B3d BJLTISd d ¢  BitBILY
fso' WL Odg L -8 ghdzORdmistsigice Odz' L Oy' 2 dzd »
Isd - dz2' y@ZtEH " 9, O OCBY LOABH"' & CtodffIsBat
CdaW sted3OYyt T, Mftew Biseo Odedr dzO0O L Of sB ' ¢ Odzdaw
"H C'BJjtOIOC, &z o' HOY" & A dzOfmdz' H G
dzC y ' tsdzlz o O dzdzw C sz deladkrOy MY dgébd e Is | B fzts dzt
JSbtc BjLYJjSCd ' dWBtedzdOy' 2dzgdms OMf jCIs' o

115



W' Hjdy 2detslst T deW stedzOyt T Y seodz Mmilsr L C
Isj &3 sjrdesdzse 2 (LSt BO 2 c¢jts' deW s
o' tcdegsets R OLOCIsjtkz dsy dzde dn off dzdo ' o
dZisd3®dz Isded =~ twdL ¢ 9) dO tsBO " CIls HEBsMdz +

16" Hdets [ 8] , Mz yomdz CJ B deW sted3Oy "' 2 dzg'
Technolog'ﬁqg’s,frjllzﬁiubizfdz‘fr]lsJ d3J IstsH " o Cdfted
CJBcoteOW ' ydes'™ (f osisiglic®figdz) 2 ' daf BisEzDY2 ~ W t
Iste! tsa S dsQ HAtRtd2ts (Geographia thformation Technologied), ts
tej Odz' L 2° Isj m dzsdztse ' W 99 J HJ dadzv , " dzls j Gt
BBsH j dzt 9 Odzdzy IsjOs cote Q Wz Oylelzts " Olayj Bztlzetstiztg® Yy " ° H d Mls
LtsdzH zo Odadz? 1 j d@zdz- R$)Re t otdej Is8 & n ssilspeg] d30 dzdzw
f o jton dg® 1 4 d3dz’ sO© BO6' CIs' 9 o Odz! dztsG 5
Qo' Oy 2detse s IsO € tsfpds jJbddiEssdids ¢ (3t daifid G teplaciatz
it ssitioninghtSytsj &f@prddBEz8E, ' odL dzOyj dzdzv
sBO' CIs" 9 dO 1 Jjddz ' Ldzedd3d L OMtsB OB G dziSE
sflssjdzj Slstesdzgdzdr G itHjLduyudedr odd3 o' o.

[MtsBdzdo d2 tdelsjtejfm ftoj HiMisGrg &2V 'stcB@tizing s
mMdMmisjd3 (lvde). 1JdtBr HdsY (Odzi dzgfj HEMISO
HsoetsmstetsCtsots’™ toj Odz' L OY' ° wvse ' oL tctsB
s "' °n ftOClIlsdydets’ tcj Odz' L Oy' o 2 dzO H
L IsOh zo®dzdzy L ®BzKdese s ff sdzsy j dgdzy 1sO fls O dal
Bedgj dzls MsOdzs y' dz€ sz LtetsL 2dg" dzts, hts BJL ¢
CodiBf' s Isjtcdzdm LOMsB' 8 IsO "7 HlesetcORdtse:
tesLtesBdlsd B ssH hlkzydtsekd zisfidziiE s, , W K
od¢ dz¢ yJ dats, hs MOd3y vydteJL heduHCj] L h dts,
(dzOandz,g’cjtsch ‘atstsljJanJQO) MisOdzH Otclsd L O
QOtslslsGte(Dw 9 we, MW jtt' odCttedmlsOdzdzy v

) fl]dzlztfi@q{ZILlsjﬂ'dzi;ﬂ‘:xdzOtstSHdzc{n MlsOdzH Otcls ' o
2844199 cAdWtcsca O COtclssetcOW " w . vd teds’ dzad IsC
200060701 [ 10], WwWCO YmoddzdzO odSsstcdMmistsalzo O
21667 J [du 26387. stc' &3 gtegts, clcdfdB IkLls 1O, J
sBdi3J N O (PwsHts odCtstedMils Odzdey ) mMad d3silsj - d
G dWtsted&3sOy* ', dOftcdSdzOH ©' H BBO' CIs' o
z odcdz¥v HE OHBS fHIASCTO Yy 2 dzd » M Misj &3 Qausy jf ted M
dzd &q dzinz YOz cetsd3tfj - desdzse” © Hdzw  C Otelsts G
tcj Odz' desets Mo ' Iskz, f sH" 2 ‘ weodh, hts o
ftoscdesL so Odzes gy Jf J desBlc 3Oy 2 20O MdMisj RO,
L BJto ¥ J dadgv SBtotsSBY Jzozdz'H sEB@EZ ff ,sh  fc ji teeztc O @
HOdzd - , fjtoh sHY Y] dBOOdzY § d AW € ° tsistcd d3O dzj
GOH " Blsjnd yded 3 MmdMmlsj BOB] .

HOd3y tMlsOdzdz' d@3 (f jtejHEZM BB tcOH' SBZEEOY' 2
SO LOStBdsHOas yts (L L dy' 2 st * fiidd® dzHd
My smMsed lsted 3ZOdzedzy IsOC L o Odets’ tOH' tsdzs$ O
JsOf " 9 odwoe dzjalzletc,s o OHad s RO, teasL § ° L dzO0 9 O dzdz
L OCddi3d ftwsksslsdf O3 Glsted d¢3Odzdzv ' dzW stc B3O

116

¢ s dz
fnd m
2 B
e L



offstcdmMissoalz’ Is' MWv HJtOCIsqydes £ oMm" = MW jtcO
Bklsd toj Odz' L 59 Odats ' ededzvH'® Is 4 A dgts-dzts G * -
tCOH' BdZEC Oy 2dzd n BIASONE Dls ddg @ ff ©OB)dste O dgdzts h
slstcd ©zOdedzv , tBttsB C 2z, ' totky OEAAE H Mojsdadz'ts tclis® S
BB sss C BJLY 4SS, f  Hodh j dzdav dzOH * 2 dazt
Goits‘dzvvtstsd3®u‘2dzd: sB' ‘€I’ 9, 2 Istsd3sz ydmd
tcdlststc’ 2, o' HdesmdIsd we¢ Hts tsB' ‘€I’ 9
tsﬁjlstzlsGls B¢ Iz, HEBY  dz' dets o9 dCtstcd Mist
9 Odz! des’™ dzgtsH J§ dz' BJ f4¢d [sw [13],
d [14], sO¢ dzd 3 4 dedzv MmEzf 2lsdz ~
d d3d dZIS.G)dzJ dzts sy ks'd ] o deEHazs G H s M ISl
dZOu;dz,lsfnls‘) ftosojHjddR7]( Mz HBE dzH &
G
9

s 0
o+

(o ;{0 [ Mmisd dzdzts M Is 9 ' H {ISMECHCHEe H S
, joOodz' Lkzs yd &BjlsHdSd odd3 tct o Od
‘BletsoBldzd CIs' o, &zOf ted ¢ dzOH 2 eodcedzwH'
HBdo Oy & [ 11]

[ 1] td2ddze MlstcOdz RBdicO® s bktctso dg PteeBOdzedL Oydd [/ | Ed@30Odzd Is C
A j dzls te CBzOdzd s Otedz” n 180 2 8zts dzts(cfdR2f dzj H @20 0 6 tcj H OCURISf v : 0
https//gtmarketru/ratinggurbanizationindex

lstewySts s. 1., skdzjhtse 1. 1., 1 jejMlstso O uv. uv. 1n@gddssg: 2 Ml
vEter ¢y uv,ivy20100 .

[ 3] v€OL 1TwjLdH]jdzIsSO vSttO dzd ¢l tets ' M jdzdzy t OHd dzOy' t5dzO«
sk "ltts wlstcOIsjce' 8 C' BjtwBjLYjSCd VSt ded"” €.

[ 4] 1 OCtsdz0 v S teO(d dz 1 tets € todlisX] yedzizn * 1dAY . 1. igActz X Os@@lic.tzd L 4 1B8R2H .

O N O~ W

236).

Bl s OteOMJ dzS 5 5. u. gsdzw dzdz' Ss90 1.y ., ltekz2 w. w. §'BJtGBJL
afdzdolz. [ Olsjte' Odzd -fiztc @ USG5 ezitzB ts ez £ tzh s C Wdzdztso Oy " 2 dzg' tc
B' Ldz ', MMy ' dz ded - & B dglf B2 CoO ' dassd 20 eds’ o 20y . cuftew dizo

Cdzdzs o Oy 2ded D jndgsdzsE 2 bk MW jtk' Csdiifoslsjtdd i-42BPES kO ¢
6] OSdz VSO dd ¢} s Shdsed LOMOH] L OB j L HWUI W detay Bhls |

l jeosodss’ (Ond (Jlt), 2017, -~ 45, fils. 403), vyddzdzd?2, toj H
7 s 0OMj dSts 5. ., wOBY]dStso @dz') . ¢ @fyjdifd L OB L j yj dedaw
AW ecOMmstekClsked. wdMmlsj &GO Isjndsdzse’ ©, 65 (1). &. 66

[ 8] lj .o . s0@ad 2 , l.1.1BEt604y4 ¢, . J . rjdzjLdav @, 6. J.vjitihjdz
BsdscBOW Yd: 1rv "R T492Hsdy, 2014.

911 . 1. o HJEHa de¥ ste 3O Is d € O . -9 Bffedom dsjodjls jdO IE j toj Miztemr d -Isj - datsc
113.

[10]f i etsmizH OteMise j dzdz" 2 MIsOdzH Otcls Di gi t al ca®99o0gisdmwisyc tcD
yditesoOw. uvjitedzdddy d BftejHjdzjddwe. [su -07D1.040.35. [suuuv
[11]s OtOMmj dS 5. S. 8. A" L' ydz thdtad FOH I sREE OG4BT, u2)®kinls.] :
2] jstejsduiMedd d WdLduimedj thdse’ ©LOHdsdESCOYydd d 0]
] 1. uwvwifCdde, . 1. 1 BIdltcdjo ifsOmies) o tsHisy § BAQR BV&s Hig to. R
[13]]1) S dzd e.v Otc OMyhdet smet hodol ogy of building the cognitive
t ©3851.tr ospektive globale wissenschaftliche trends. Mo n |
Published byScientifiVorld-NetAkhatAV.Karlsruhe, Germany 2022.

[14] Safety of critical infrastructure objects from the positions of risk effectiveness rediyati®n Tarasenko, V.lu.

Klym. Vol. 4 No. 141 (2022): System technologi€iblished: 20283-04,p.158168

[15] ISO/IEC Guide 981:2009, Uncertainty of measuremerfart 1: Introduction to the expression of uncertainty in
measurement, IDT.] J s tej H j dzj dzdetsfls JqLdizjtej dzd . so@Mlsd O 16 | o]t
dzj sftej Hj dzj dedetsfylsd L o5j t6j dzgd™ . wIlsOdeH Otelsdda¥ sted3s. 2017 .

[16] ISOIEC 98-3, Uncertainty of measurement®d Guide to the expressionof uncertainty in measurement

(GUM: 1995) t(SOsdp@BBgtst tcj HJ dzj dzdzts B lsv O fidst! d3j3tc j dgd2C so sHMisea 5
dzj s toj H j dzj dzdzts iGM:1965). df3j toj ded 2 (

117


https://gtmarket.ru/ratings/urbanization-index
https://journals.nmetau.edu.ua/index.php/st/article/view/1202

[17] 5. 4. vOwLOM] dzf 5,-u € QEisdkSsY sord.yw. , 4 Oo yJ dzf s S. 1., 1. J.
COH' 5jdzj Clstetsdzdadr o dad3 to' o: obdMmi szt 5 ats 20RQI~ eat2dztig0d o L dzO Y jl
1109.

vrs 656. 078

r {1 wr cl 1 8?srRmM w o[ rsvuvdf?21TRM U N
INolffrww rftdrr?l1d vtoral tovu T wr Yol
IJrwirc 1¢ zIlRrRrswegl RMm [ oQwavt ¢f C/

EXPERIENCE OF JAPANESE INTELLIGENT ROAD TRANSPORT
INTE RACTION TECHNOLOGIES DURING AUTONOMOUS DRIVING ON
EXPRESSWAYS

COdzH . Isj Qs bz dpAlESs ¢ .
vdz 9 jteMmMdlilsjls d3dIsdets’ ( dgif tcOde'd{f tist

A.l. Kuzmenko, PhD (Tech.)
University of Customs and Finance (Dnipro)

odHhfdztzy dzEB &€ | EHENBIs FasdkY stols
JLjdz Hdz¢@B B Blzdzy dzO9 § tsdzd ' dz' (fetdsz’ i
dzts o d € tsted fij s =ipldzjsdigj Ciisvlz O bzT 82' Is tel Tz ff ts
dimssoksls: §jtjHsolz jdzj Clstetsdzdzlz Isj
B ‘BB, dMELsSCOR] O kttOdhf sl dzd
hze yd MEC &zOH Mz Mis: dz0es ' ¢ Oy"' 2 ded = d
d

M| 5

B4 Istse " H

c
fyd M
B OoaltshdvraOdd. [ jlO witdm: Sdr |
dez fmdMmisj Bz, ¢ HisteddBzo Olsd " Bgdyg
" fls ClosdBOHM! Ctsets bteOdmlf stelskz IsO
: O IsOCBsy dOHOOOIsd SCSttedmiskzeo OYOd
stolsdzs” 1O jWjCIlsdoadets™ (HBtesy ' , hMhoad
Cltotsdadz W &) - iz rtz® L Y lis'dz’ Wy e 9 C dzv YO Is!
ASVYV (stcOdzint stcls dzd 2 LOM" " B " HodhM j dat
Ctsdzdh dz2 Edstseo st s dzh et dessq,
Cdadzv, dzOH OB yd C dgW stedzOy”" ¥, CfEAs ' tdsj. HHY. J;C
VI CS (' Gebw3zdydqoyd dzO Mmdmis] tigPMmbe SB6 )
wWCO o' HsBEOY O "deW sted3Oy o ftoes HBte) dzg
ZOf tcd & ZOH L Olsstced SO ftcOoddzO HBttsYy dz Gt
Qo lssditse ' dz' dz' Isdz@a[, ¢ @y oYdzdzwfiRdMmiIsj S Misk IsO «
3) ETC (MmdMmbj BO 0o lstsdg@s{dmsdpsZ0, s fvdz@ls dO of
M zOykz* BIIsO hdwasdy tsBd3 dzz ' deW stedzOy ' * ¢
L OmMtse " &8 ' fdzOlIsz L O s’ LH LO HBYIGSEBsSEs
ftoed Midets aMisOdzso dzj dzgd B3 k2 IstcOdzmlf stelsdes dzglz L (
BjLHiSIsSotsEts LoaoOwWLSCkE, oMmlsOdsaso dzj dzd d3 dzO

g
0

NI S o Ok
FO L~ RS RH AL N
G TNOONPI OGS
SHCH R T

i
)
C
H

°&
Imvﬁ_

N
~

118



st &3 Istsgts, ) cf sdz" " Mdzlz B Is fmd Mmis j d3c

JWJQISCdeZIZ tGISBlsIsIz LO Hibd@scetss GPS ( Mmizf
ydWteseodn IsORtsctcOW ' o, O OCByYy MmMdmisj &zd,
BOGOY BB LO HGYGBsetss " HJjdsdW'® COy' 2 dzdn
B CtesMajd3d | C. [dzj Slstetsdeds’ detsdzj tedz' L dzOC
(WkdHOd3d dzls Odz dzO s R O dzs dztsW ) ' dHzzts to 3@y J ©

L OMm" B, hts 90y dzdoddz Hdzw ftotsMmizoe Odzda™

Hstetsy dg' &3 tezrntsdz, Hj ‘' f(ltejBO 9 " HjdlsdW"®
1 OMdzzectse z° o ©Oc (d ftoetsj CIs " H dzOL o 88

oLO' ikcHt Beatcsp Odz Sclsk Hd&zW jtod O lstsdsts
BOc " MistcOdzv 7 e, hts odCtdzzo Oafmw Ctsdizf Odz" v o

MHI-MS ° Spectee | nc. , w g LO2 B3O Is+ mMw 9
dzso ' Isdz' n ISj -~ dzsdzsG * 2, o C diftfy Ok ydgts h'lsLiz y Gzt
NEXCO Centr al Japan, weOo fted 2 B3O i tc

Sy jtedd3j desd MY dsse Odg &zO0 toj Oz’ L Oy ¥
Hsfd Hde 2 H' dvdey' feskwyd filss §todsddL da
MOHOdts | C [ 2&] 9 @GSwigdidlsod'z V2 I Hdzv HsH
CdeW st d3sOy " T e, welz dzd Bsy z1s asdwoedlsd

stcOdemtf stolsdesets L OMmtss Iz, Hdzv ¢ dzOH Odadz? ' oz
stcOdzff stcsdzgd 5 L OfMse O3, hts 2HEK! L O 'ded dse
FPdzdsod SO EZdisoed otsH dzgdzve (Hdo. tdm. 1) .

[dfm. 1. [fjwObdodO0 MEj kO LSOy ddy V21, "
ftocse dztsL s Odzlz CdgW st dzOy "t o, wel dzd B 2Is! o dV
stcOdzmlf stclsdzse s L OfMsBlz [ 2]

V213 yj OBtejo' OBk HL OO dNES' dli tOMls

BJLHtsIstse d 2 Lo OwWL 5C 3" ' HCdzs yJ ded d3qd
AW e OMistczC Isktcdzd d3 tsB dzOH dzOdzdzv a3, wWCj d3ZO° &

119



isLiseamMmes ke yd c¢cfjtejHBOYZo Odzz ' daW tstc dzC

ftow sz s+, ffa 820w@Mday azjBjLijCk, sy do
boddzj dedz? L HisflsOlsdz tsss Y da @j dghsf dzday O iizts
stcOdeff stesdzed s ftedetsH. st &8 ke, §' HIST

Hsfiskzt dz' Mmls ¢ Mdz' HIzo Odadav e, hts L dgj dgh Iz° t
Cjt¢ yd dzOMmlskzfdedds OolssdiRsB ' dzj &3 Bz L+ €15
Isj A detsczts@ * HiSL @ tsdzw & s odCstcdmlstso zo Olsd
sted BOdzz yjtejL V21, w¢C " dWtstedgOy' s ftots |
dz09 ' Is wehts tgf 9 dz i tc dsdmdftdr] daefzve B J L f ° =
‘ (

OQolstsdssB ' dz' 9, w gt W-liz jJia€ dg™* dz@atzcf |Is ¢ w Cdzd ws @
stcOdetf steclsded s L OMtsB" @ k& tokfm' * dadL ' Cts8 .
Hdzv tslstcd d©gOdedz? ' deW stedgOy*' ° s BJLYjCEZ,
Hotosylie@fizstelsdzd 2 ftedetsH * §5CteOh dlst k{ tsC
CstedMmis! EM' &3 btcOdeMt stelsdzgd d3 L OMtsB Oz, h s
lted y! sz § sdztsy j dzdzy yJ dzlstelz dzOf " Hic] f
By 20 sfdmoOlsd H ol st OO disfipgadfds @ Bz 5 f o

@ORddkkz U [ 3]:

zra+ z1b Z1—Z
Zo=¥é a=21"%2 (1)
a+b a+b

Hio-2jtelsdC Odzr dzj HJted d3' h j dedgw yj dzlstclz 30
z1,719jtlsdCOdz d2@ fJtejd3 hjdedzw " Hicj Miste] «
BsMis’ o ;

a,bilo' HiNlsOgegdzlstBsas wWOM ' Hicj Mistej dats™ dBOMJ
9JtlsdS Odz! dzd d3d f dztsh J dzOd3d f Jtej Hdz! 5 SO L C
Ui Cklssaj fjtej 3 nNjdedgw ' Hicj Mstej dets’ RO
O Ctsdzs ° ' yJ dzstelz dzOMfm.

ltcj HMIsOo dzj dzO o [ 3] BsH §' L Ogtkd &£ Odé' Is ¢
Jeitsotets Ookitsafse] Mo fdefdzz ¢ Odzt dzlz 9 O dzdz'
9 tstedMsOdzO HizW o dCtsdzOdzedz?y Oolstslsj n dz' ydad
tGG)dzfnljtstGIsdzlsGB LOMsBEZ SO ftosyj Mz ¢ Odz diilz e
v OCdd3 yd dztsd3, 9 Oolstsd®E ‘Odz' Ld® L2dz0¢ O dijzjLtc 2 t
OoaHwGd CASE, 3O2 B Izls dz’ BOYJ dzgdzv ¢ " Hoadh
L d3j dz" j dzdzw o f dzdo kz dzO0O dzOo € tsdzd M dz fnj toj H
LESHYE s mMw L BOYJ dzdg" d@3 Mi t subi shi Heayv
CASEi OC totsdz' o3, fjldy s jOody 20 LC @omaus Shared] and A u t

°R

L
¢
z

El ectri c: QolstsdisB " dzt dzO fJtetsdzdmdzse ' Mmls!
BtsB * dz' da fsmdzlze d ZOMmiszy dzs 6 s f sC tsdz' dzdz
sjdzH jdzay' 2 E Mmoo " Is" . Mi t subi shi He sdy |

B' Ldzi Mk t'h jdz hPdvhRsE L Ezdds fsy’ Od
EyOmls' o Hj Bsdhsteoy' 2dsdz j S jeddj dls"
Msstetsdd ' dzlsjdzj SlszOdz dgdR btOdh] stelsddn
foss"esd BOCOK! B8R taki sod s ¢ & H Qi taffls to iz
stcOdzhmf stelslz Oy’ dzj dzed?2 &0 t©j Od' LOy' s
Hsf sBsetss hlskydasets ' dalsjdzj Sk KO ydWtetss '

120



[1] n n 4L —° @®v I < == ¢é URL: https://wwwmlit.go.jp/jidosha/anzen/01lits/about.html
2] # — 4 < =V V2l — -

— - 18 -l Dk — 0 dL . URL:
https://www.mhi.com/jp/news/22100502.html
[ 3] Prentkovskinas, Ro@itad DD 48 . Pg lJedOidsid $ © IstcOdeif stelsdesets fMts
Ststedi3tsy JPad¥ceedi ngs of I nternati ¢&ld OILCeodiMarte r3e WRBRLe Rel .
https://www.researchgateet/publication/274699671

vrs 656. 078

Il RS

Y—

“h
P
T
(o

- o

USE OF ARTIFICIAL INTELLIGENCE IN THE MANAGEMENT OF
INTERNATIONAL LOGISTICS PROCESSES
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OPTIMALITY CRITERION FOR SELECTION AND OPTIMIZATION OF
PARAMETERS OF IMAGE PROCESSING SYSTEM
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O.A. Gertsiy,PhD (Tech.)
State University of linastructure and Technolog¥yiv)

The concept of quality efficiency and optimality occupies an important place in
theories about information systems in general and image processing systems, as well
as for evaluating of information processing methods us#tkse systems.

The efficiency of the system can be considered as the benefit received as a result
of its use, attributed to the costs of its development and operation [1].

Criteria are used to evaluate efficiency. A criterion is an indicator or a neeafsu
the effectiveness of the quality and optimality of the system. Criteria can be private or
general [2].

We have to deal with the justification and selection of performance evaluation and
optimization criteria at all stages of system modeling. Thecdiff of this task lies
in the fact that for complex systems it is not possible to choose a single criterion for
evaluating efficiency and optimality [3]. Therefore, it is necessary to solve the
problem of multicriteria ranking or optimization, the matihing in this is the choice
and justification of the compromise principle, that is, the generalized scalar criterion.

A lot of attention was paid to the construction and development of a system of
guantitative measures of the accuracy of monochrome imeggsration. It is
indicated in [4] that adequate accuracy measures should be consistent with the results
of subjective evaluations for a wide class of images, without requiring super
complicated calculations. In addition, it is desirable for these measorhave a
simple analytical formi then they could be applied as optimality criteria in the
optimization or selection of image processing system parameters. The specified
requirements are fully consistent with the general requirements for the criteria
formulated earlier. Quantitative measures of accuracy of monochrome images
restoration can be divided into two groups: single and paired. A single measure is a
number that is compared to an image based on an analysis of its structure. A paired
measure is aumerical result of a mutual comparison of two images, for example, a
reference and a real one [5].

As a criterion of efficiency and optimality of the method we can take the root
mean square error of correction.

Let 0 sJ={E@jy - ideal pidure, andi=1,..,M, j=1..,N - coordinates of
image elementsyl and N - the number of line elements and lines in the frame. The
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image we observe’ ={F(x, y)}, which was formedis a result of system processing
according to a given algorithm of some initial image. The quality of the algorithm
will be better in accordance with the match of ideal and resulting image, therefore it
IS necessary to determine the “closeness of the shage

It is convenient to start with the quadratic measure of closenthesEuclidean
distance. The square of the Euclidean distance between the images is the square of
their difference:

N

I =3 & P(xy), )

i=1 j=1
where the difference image is
D(x,y) =V(X,y) - U(%,Y) - (2)
To obtain a measure of the corrective transformation quality for some set of initial
images as a whole, which would not depend on the implementation of the

disturbance, it is convenient to take the mathematical expectatidre ofatue|D|’

(1). By averaging it both over the set of initial images and over different realizations
of the obstacle, we obtain the following value:
& =(|of)=4 a &y, (3)
i=1 j=1
whereg?(x,y) =<(\/(x, y)- U(X, y))2>, is called root mean squa correction error

(RMSE).

It can be used as a criterion for the optimality of the correction. The best image is
considered to be the one for which the RMSE is minimal. However, such a criterion
does not meet the requirement of variability within defidiedits, as there are
difficulties in establishing its upper limit.

One of the reliability criteria is the normalized root mean square &RMGE).

A ATAFG ) - UFGL )N
NRMSE= 202 , (4)
A A [AFG )

i=1 j=1
where «{® - a certain (possibly nelinear) operator,F(i,j) - ideal discrete
imageF(, j) - the image under study.
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SOLVING ENVIRONMENTAL AND ENERGY PROBLEMS AS ONE OF
THE DIRECTIONS OF DEVELOPMENT OF INTELLIGENT TRANSPORT
SYSTEMS
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INTELLIGENT TECHNOLOGIES IN OPTIMIZING TRANSPORT
PROCESSES IN UKRAINE
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A.O. Telepenko, Ye.O. Riabokon
National Aviation University (Kyiv)

It is impossible to imagine the modern world without the influence of various
technological aspects in all areas of human life. The era of technoldgiebpment
has reached its peak and the time has come to combine technology with information.
Information technologies are a key factor in the development of transport. The main
task of intelligent transport technologies is to improve safety of transipartdo
optimize transport processes, to increase the efficiency and to provide stability and
ecofriendliness of the transport industry as a whole. In recent years, many countries
have begun active idepth development of this niche.

Intelligent transportechnologies include:

129



- possibility of fast online exchange of information about transport
infrastructure;

- creation of environmental friendliness and sustainable transport, as well as,
self-driving vehicles;

- smart traffic lights and smart parking solutions;

- transportation apps and data bases (such as Google maps, taxi programs, etc.).

Considering the last point, with the growth of the global transport market, and
especially its flourishing after the end of the pandemic, the need for mobile
applications is &0 increasing. The vast majority of the world's population already
uses smartphones, almost any transportation problem can be solved or simplified with
the help of various programs. So, there are already many resources that help people
build routes, avoidraffic jams, and show schedules of a certain type of transport in
real time. And more often than not, these programs are extremely popular because
they are free and significantly save the user's time and energy.

Certain goals can be defined in all transation programs such as directions and
maps, public transport schedule tracking, tracking vehicle, planning the city trip,
booking tickets from mobile or even making payments.

In Ukraine, there is also a wide range of programs and databases for the
optimization of logistics and transport routes. On the market of programs for delivery
in Ukraine, there are several dozen different applications, “Abgistics" is in the
top 10. This is a Ukrainian logistics optimization system that is designed to organize
the work of transport services and various sales representatives.

This system includes 4 different modules, each responsible for a specific logistics

devel opment. The APl anningo modul e cal
into account vehicle capdgj time windows, road conditions and a number of other
characteristics. Using the AControl d m
out and its current | ocation is displ e
actual reports, a report on visitingoints, a report on tasks and other reports,
i ncluding custom ones. The AMobil e Comr

is designed to organize the work of sales agents.

The platform helps solve two main problems:

- reducing the cost of organizinglokeries by optimizing routes;

- improving customer service by accurately planning arrivals at address points.

The service is suitable for most businesses related to transport deliveries
(distributors, retailers, freight forwarders, online stores, etc.). -AbJistics allows
you to significantly reduce logistics costs due to the elimination of the human factor,
the use of the optimal number of vehicles, the reduction of mileage, the maximum
load and the increase of the vehicle resource. The service prowadeslver
drivers and sales agents, facilitates product delivery without delays or time
constraints.

The future of transportation applications in the field of intelligent transportation
technologies accumulates a huge potential for innovation and tmgiovement of
mobility. But it is important to say that the logistics market of Ukraine works for
global transportation and every program should be modified for wide use. In the
future, may appear such programs and services, like:
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1. Smart parking, an apghat will use reatime data to help users find available
parking spaces, reserve spots, and make parking payments. The program will be able
to be deployed on powerful transport hubs and cargo loading bases, optimizing large
volumes of work.

2. Personalizé Journey Assistant, an app that will learn a user's preferences,
enabling the employer to view all driver profiles and intelligently choose the most
suitable one. It will also allow the driver to choose the desired mode of transport,
cargo, and so on.

In conclusion, the integration of technology and information has become
indispensable in the modern world, with transport being a key beneficiary of this
technological evolution. Intelligent transport technologies play a vital role in
enhancing safety, optizing infrastructure, and increasing efficiency in the industry.
The development of this field has gained momentum globally, with many countries,
including Ukraine, actively exploring various aspects of intelligent transport
technologies.
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In the theory of continuous problems of optimal partitioning of sets, there is a
developed toolkit for solving problems kmown formulations. The report discusses
the basic formulation of the problem.

Let W be a bounded Lebesgdanensional set in the-dimensional Euclidean
space En. Let us denote (W) by the class all possible setg to be divided into

subsets! :

N
Py(2)={o=(2y,..,2y): 2;S0,i=1,N; Uﬂ,; =0; ;N0 =0,
i=1
i#j; i,j=1,N} (1)
It is necessary to determine the partitiore Py (12) and the set of "centers" of
subsets* =(¢,,t,,..t )i W' that deliver the minimn value of the functional

Fwe) =iy [, (cCx 1) + a)p(x)dx. (2)

Here c(x,t;) are real, bounded, defined &# W, measurable in x for any fixed
tl W(" i=1,..,N) function;r(x) is a bounded, nenegative function measuraty
W a (" i=1,..,,N) are given ncnegative values.

The variety of initial data, including information about the properties of the set,
restrictions on certain problem parameters and quality criteria, determines a wide
range of applied partitioning pri@ms. Modern transport processes are characterized
by high speeds, new vehicles are involved in them. Accordingly, there is a need to
analyze the trajectories of movement and the properties of this trajectory.

The paper investigates the problem of optiplacement, which is a special case
of the continuous problem of optimal partitioning of sets with placement of centers of
subsets. The cost function is interpreted as the flight path of the drone under the
conditions of bypassing existing obstacles. Thsspmlity of taking into account the
influence of curvature and torsion on the cost of movement is taken into account. In
fact, a new metric is introduced for this class of problems.

138



The general summary of the research carried out in this work can bddtednas
taking into account during movement not only the length of the trajectory, but also
the cost of maneuvering along this trajectory within the framework of the problem of
optimal partitioning of sets with the placement of centers. Taking geometric
characteristics into account translates the described problems of optimal partitioning
of sets into the application area related to drone control. In this case, it is the
geometry of trajectories; the next step is the physics of the process, interadiion wit
the road or airspace.

Let's consider the formulation of the problem of optimal placement of the base.

A Kwitka task. LetW, T- (* =1 ,)éX;(N =1, )& Z K = 1 ,)de dbounded
Lebesguemeasurable sets in thedimensional Euclidean space En. We denote by
Ty(2)t he cl ass of oawWwl possible sets v

Ty(@) ={®= (T, .Ty): TEQi=1N; UNLT,<0; 0,n0;+0,i+

j; i,j=1,N}L

3)

It is necessary to determine the partitipre Ty (£2) and the set of "centers" of
subsets* =(¢,,t,,...t,) I W, that deliver the minimum value of the functional

F(w.t) =y, Ti(x), zk), (a)

Hi (X=1,)¢ X@ Ti1 z Z1"Ki.
Schematically, the idea of the task for placing one center can be presented as
follows in Fig. 1.

Figure 1. Sets and location center
The given statement of the problem is specified by limitationseckl&d the

characteristics of the drones themselves; this is both the radius of action, and
limitations on maneuver and speed.
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The development ahe Ukrainian economy depends on the ability of enterprises
to compete on the international market. One of the key products offered by the
economy of Ukraine today is grain cargo. The grain industry is the basis and source
of sustainable development ofethcountry's agricultural sector and agricultural
exports. At the moment, rail transport is considered the most popular option for grain
transportation, the use of which allows you to optimize costs per ton of transported
cargo. It is obvious that the trgwtation of grain cargoes is one of the promising
and profitable transportations for JSC "Ukrzaliznytsia". In this context, an important
task is the development of the railway transport system in order to ensure the
necessary capacity for the transpodatof grain cargoes with the minimization of
costs.
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Studies of the dynamics of the volume of transportation of grain cargoes over the
last 10 years before the start of the war showed that there is a tendency for this
indicator to increase. Therefore, thenditions of modern development require
carriers to create an optimal environment for transportation with the achievement of
the best quality indicators. The most important thing for improving the organization
of transportation of grain cargoes is the efifee and rational use of technical and
transport means at cargo stations in connection with producers. Car turnover for this
type of cargo is one of the key quality indicators of work in modern conditions. Since
waiting for the formation of a route or aagon shipment at the elevator has the
greatest influence on the circulation of grain wagons, this issue requires a
comprehensive, rational solution.

JSC "Ukrzaliznytsia" most often uses routes for the delivery of grain cargoes.
Route delivery of grain mearthat the entire volume of a grain batch is immediately
fed to one elevator, loaded into wagons and delivered to a specific destination
without any obstacles, avoiding unnecessary stops on the way to reform the
composition. This method makes it possikderéduce the turnover of wagons in
motion both in the loaded and in the empty state. In general, routing significantly
increases the volume of transportation of grain crops. However, not all existing
elevators are able to use the route system and loadaink during the day. For such
elevators, it is necessary to apply another technology, which involves their ability to
form stepped routes with different enterprises [1]. This process involves the
formation of routes that connect several elevators ardasa stations and are
directed to one specific destination. The creation of such staggered routes helps to
optimize rail transportation of grain and reduce the risk of receiving losses due to late
delivery of cargo.

In modern conditions, the formation afmodel is relevant, which will allow to
optimize the process of formation and following of a stepped route with grain to the
destination. The objective function of the model can be stated as the sum of the
reduced costs associated with the processesdinig and cleaning wagons, loading
wagons, forming a step route, moving wagons to the formation station and to the port
or border with other countries, as well as storing grain cargoes while waiting
unloading at the port or transshipment operation at tindelp station. To ensure the
efficiency of the transportation process, it is necessary to take into account certain
factors that affect this process and can complicate it [2]. Therefore, it is proposed to
include in the model the costs associated with firebability of various
complications in the transport process and failures of technical means during the
formation and movement of the route train. In the future, this will allow senders,
carriers and receivers to effectively manage all information anedsth the
shipment and delivery of grain cargoes, taking into account certain limitations,
technical capabilities of stations and elevators. The use of the proposed technology
will contribute to the optimization of rail transportation of grain cargoesdakto
account certain obstacles at various stages of the transportation process, reducing
nonproductive stoppages of wagons and reducing their circulation.
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In the conditions of the war and existing difficulties with international
transportation, the railway remains the most stable, reliable and affordable mode of
transport today. After the blocking of the ports, exyamport transportation of goods
takesplace to a large extent through the European countries with which Ukraine
borders, where border stations play a key role. Export transportation in this direction
amounted to about 34 million tons in 2022, which is 10 million tons more than in
2021. For eample, the capacity of railway border crossings between Ukraine and
Poland is from 150 (Mostyskai Medyka stations) up to 600 wagons per day (lzov
i Hrubeshuv stations). Today, the issues of increasing the volume of transportation
through border stationare being actively worked out, which should ensure the
unhindered passage of railcar traffic thanks to the availability of rational technology
for processing expoitmport railcar traffic, the transfer of goods from one country to
another.

Against the baaround of limited throughput and processing capabilities of the
border stations of Ukraine and neighboring countries, difficulties in processing
growing cargo flows were revealed. Currently, there are queues of wagons for
transfer to foreign carriers anekstrictions on cargo transportation. In different
periods, the queue for them can reaeh68days. That is, there are unproductive
downtimes of wagons, which lead to an increase in their circulation, failure to meet
the deadline for the delivery of goodsd an increase in operating costs. Also, cargo
transportation in international traffic is carried out unevenly. As a result of the non
agreed delivery of loaded wagons to the border stations on the 1520 mm track, the
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wagons, due to the lack of empty onase forced to stand still waiting for the
transshipment operation to the rolling stock on the 1435 mm track [1]. It is possible
to prevent loaded wagons from stopping if they are unloaded into the warehouse and,
after empty wagons are delivered to the etmuse along a 1435 mm track, loaded
from the warehouse. The problem of limited capacities can be solved by forming a
dry port on the basis of a border transshipment station, which will have the necessary
devices for carrying out cargo operations and tamamyostorage of goods unloaded
from 1520 mm gauge wagof8.

The expediency of creating a dry port and its attractiveness for customers is due
to the possibility of speeding up the delivery of goods to the destination station. The
task of creating such asssociation can be implemented on the basis of container
terminals of large border transshipment stations that can work witarZD40foot
internationalclass containers. The dry port will act as a regulator of cargo flows
arriving and departing from ¢hstations, in cooperation with the shunting dispatcher,
who is entrusted with the functions of coordinating actions related to the selection,
feeding and cleaning of rolling stock for the performance of relevant cargo
operations. In addition, it is necesg to form a reliable system of information and
logistics support for container transportation along the entire “aedoor” route. It
Is very important for all large terminals to have container repair and exchange points,
security services, 2hour viceo surveillance and other forms of logistics service at
the request of cargo owners.

The dry port will allow the reception, accumulation, sorting, consolidation of
cargoes, the formation of transport batches of containers, their reloading, storage and
proceessing of containers in a temporary storage warehouse, as well as the
implementation of customs and other types of control, ensuring the fulfillment of
logistical principles: delivery "just in time" , "in complete safety" and "from door to
door". The tempr@ary accumulation of cargo in such centers will allow to overcome
the temporal, quantitative and qualitative discrepancies between the availability of
empty fitting platforms and the need for them.

To determine the efficiency of the use of the dry pohméal and economic
calculations were performed, which determine the operating costs when using the
existing technology and when using the proposed logistics infrastructure object.
During the calculations, it is taken into account that the optimal bdtdarge
tonnage containers for departure from the station is formed in the dry port. At the
same time, the reduction of n@noductive stoppages of wagons while waiting for
technological operations and time spent on shunting work is taken into account. The
economic efficiency of the implementation of the dry port in the conditions of the
border station is confirmed by calculations of the economic effect for the estimated
period of implementation of the proposed solutions.

[1] 1 Ok dzizOr " HiEET ., sOtef @f ., A jHiStUm § H 5T S 15 dz@sdpn dieteizi ézC ' ts dzkz © O dzd
f 1] o Odzls Oy £ asO SIS 15 to H & jlzuzis & O dzls O > fiplo Gy ‘BiZste dzd ¢ dzOkL C tso d A
LSO dzf)! SEts H ey Qo desets bkdz o jtemdlsjlsiHy . L Od'62dzdigeescts 1 8|
https://doi.org/10.18664/1997852.162.2016.78448
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For the last decade, the volume of freight has reduced by 35% with an average
annual freight transportation decrease of 4.5%. In the midst of such indicators, there
is the infrastructure @rload on certain directions, especially wagon traffic to the
ports and Western borders of Ukraine. This leads to delays in freight delivery.

The main difficulties arising during freight transportation organization are caused
by the shortage of technicalfully operational wagons as well as tractive rolling
stock in due time. This | eads to the nf
wagon operation has shown that the majority of time is spent when the rolling stock
Is at the unloading statioifhe experimental studies have proven that in almost 70%
of cases there is an excess of the normative time of stay at the destination station, that
is, there is the fAlast mileo effect.

The analysis of scientific works and research of the planned andl actu
performance data of rail transport has proven the existence of a significant
discrepancy between these indicators.

For this purpose, in the paper, the technological process of wagon traffic on
directions has been formalized with regard to the effe¢tbfe Af i r st and
where the cost of transportation dramatically changes, that is, fines imposed on the
railway in connection with neoompliance with the delivery terms. This has been
done in the form of an optimization mathematical model with plossibility to
determine the financial risks. The target function of the model represents the total
operating costs and is based on the use of the Leb&bglipes integral with the
vari able upper boundary of thel &gtmemiwlhi
which reflects the nature of uncertainty at these stages of the transportation process.
That is, time is a variable that can be controlled. Thus, a stochastic programming
model has been obtained.

The formed model is universal and with the fegck provided it enable to control
the transportation process with the least operating costs of the railway. In addition,
the model takes into account the costs associated with freight transportation risks,
which can amount to several dozens of percettiefull value of the cost.

The determined approach to the search for the optimal solution for the
organization of wagons operation is the basis to form the automated wagon traffic
control technology.

The practical value of the work consists in developthg technology of
automated wagon traffic control on the main transportation directions, which enables
to take informed reasonable decisions concerning the rational use of railway transport
objects with minimal operating costs and eliminating delays intrdm@sportation
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process. The suggested procedure for optimal transportation parameters managemen
takes into account the effect of the i
financial risks in the wagons traffic in case of mmmpliance withthe terms of
freights delivery. Due to the efficient organization of transportation processes at the
corresponding divisions of wagon traffic, the freight cost of the railway is reduced by
approximately 10% compared to the current methodology of detemnthe actual

cost of freight.
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CHANGES IN THE LOGISTICS OF THE EXPORT OF UKRAINIAN
GRAIN

H. BohomazovaPhD (Tech), master's studentd. Musiienko, H. Chyrko
Ukrainian StateUniversity of Railway Transport (Kharkiv)

The Ukrainian economysilargely dependent on international trade. In 2018,
exports of goods and services accounted for 40.7% of the country's GDP, and
imports, respectively, for 41.9% of GDP (Minfin, 2021). These indicators are much
higher than the world average. Ukraine, beamg of the key players in the global
agricultural market, provides export deliveries of significant volumes of food. For
example, the average annual total export for the lastvare3 seasons of only four
key commodities corn, wheat, sunflower oil amslinflower meal is estimated at
58.1 million tons, which is more than 14% of the total world export of these goods.
Moreover, for corn and wheat, the average annual share of Ukrainian exports in total
world trade is estimated at 15% and 10%, respectiel022). Over the past few
years, Ukraine has been demonstrating a consistently high increase in the volume of
gross grain harvest and is strengthening its importance both in the Black Sea region
and in the global market. At the same time, seaports olikkk are an extremely
important transport road for Ukraine to world markets. More than 60% of Ukrainian
exports took place through seaports. Ukrainian seaports were able to handle 250
million tons of cargo annually.

In 2022, at the beginning of the waram transportation almost stopped. This
raised fears of a food crisis around the world and led to a sharp rise in prices.
Meanwhile, the Ukrainian authorities find a solution and set out to change the
logistics of cargo flows towards the European Uniooshof Ukrainian exports have
been transported by rail towards European ports across borders with neighboring
countries such as Poland, Romania, Moldova, Slovakia and Hungary. The volume of
rail traffic through the western border crossings in 2022 incdesigaificantly.

However, not only Ukraine had to face a number of problems when changing
logistics routes towards the western borders and blockade of seaports. Such changes
affected the international market, our state, maritime transport and, of course,
railway. There was a shortage of agricultural products on the international market in
at least 10 countries, the growth of world prices for agricultural products began, food
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inflation appeared and access to food was reduced in countries dependent @) import
duplication of control procedures was created in Ukraine and European countries, and
everything else, the protests of European farmers were added. Our state had sanctions
from neighboring countries on the import and transit of Ukrainian grain, cargo
owners suffered huge losses, there was no profit from the sale of grain and, as a
result, the fall of the Ukrainian gross domestic product.

In sea transportation, additional costs appeared due to vessel downtime and the
cost of storing goods before transshgnt at sea terminals increased. Ukrainian grain
had to face the limited capacity of European ports, in connection with which, there
were queues of wagons on the approaches to European ports. In turn, the workload of
Ukrainian ports was less than 50%. e Bosphorus Strait, a line of ships artificially
created by Russia has appeared, the waiting for the inspection of which is from 2 to 5
weeks.

At the same time, it quickly became clear that neither the Ukrainian nor the
European railway infrastructure waeady to receive and handle the available volume
of cargo from Ukraine. On the railway, additional costs arose due to idle wagons
gueuing at the border of Ukraine with the European Union and the inability of transit
railway stations to process the incged wagon traffic. In addition, small railway
terminals on the territory of the European Union, different widths of railway lines in
Ukraine and Europe, the initial lack of integration between the railway structures of
Ukraine and neighboring countries, agll as the lack of wagons from European
railway carriers have led to a number of problems.

vurs 656. 1

fLreJw dTtres{trrrcec olofffaowfc ViR T LT
1evlo 1T lvyouvswl ArRsfwl v 1[forém st

MODELS OF VEHICLE AC CELERATION IN CALCUL ATING THE SHIFT
PARAMETER OF CYCLES IN COORDINATION PLAN S

H.Is. d. 1.A. JBtBOYtSO, OMY"
MmOes € d2 dzOy' tsdz0 dz’ iz R ts Pazils B dlisdz” aizj

Dr.Sc (Tech) P. Horbachov, postgraduatd . Lytvynenko
Kharkiv National Automobile and Highway University

1l cOCGdzaj dzdz? HB Istsydeseéts isH j dzt 0 Odadz? totsL
tczrlz ®&BO° 9 OYdzdes j G QO J ddsizc O dzmf Stelsdzsc s
BJLYJSCSHd. v yYy!' sk dzOftew i3z o to' L dets 3O dz' Is dzc
fjoded?2 J & todydzad?2 BOIs j o Odz, sBicsBC O W
fsMmis" 2 desets SO dz' dz' 2dets EZBdo O ysets ftoed MGt

[ SH j dz¢ 2 ditisdnts ' tf jodidgC ts ZO2ftetsmis' hdds o Ots’
sO¢ wW¢ Ek d 2 ftdfkzmMCO i mw, s ftedMmC sSte,

169



hts oadeBtedMmMissoak’ Is! v Hdzv dOsydktsets i dnl
dzj ¢ ¢ Mis: E o d¢ tsted Mls Odzdz' tdss B day dgw  tfyts y Odsi
teLtcOrRkzdzC " 8. IO HBSLotsdzw' hodHEB ty' da
f OOy stetsds, dzO wMmdese® J &3 ' tedydedrs H Oc
dzj ottOnBok’ tej Odzr dgdr W OCIsste’ o, sO¢Cda
OjtcsHd diz@R3 tydatclz L' LtetsMisOdzdg" @3 hadH S sfMls”
HdzWw dBtsH j dzt 9 Odzdgy telzrnz hodHC' Mdedr IstcOdzMmy
Qolssdiise " dz' 9.
[ SH j dz dz' dz' 2 deséts kB do O yséts ftedmSstcj d
Hts toj Odzr dzgdr  Otc O3] dct©ras o 25 L d gz | dz@ W §

L totsMisOdzdzv d3 h o dH S sMiIs’ . v dz' 2 ljJtQJHBOuG) I
fsyOlCtsoattets L dOyjdedev, wCj * fitehdd
BOC Md 3O dz¢ dzts’ heodHC MIs"' |, L M’ 2ddd3 Isj

d3tsjH dz B' dz h tj Odz' lsd ydzO, dz' ¥y disHj dz i
SHdzs Hjhts tSBAiZI Y J O © LHOdsMI otcOnlzo C
tesL G tsdzlz . [ Mdzts o dzd 2 C dzj Hsdz' € fsdzwc O

BOC M BOdz! dzO@ hoadHC ' MiIst’ 'tolzhdts O dyjCIc Gdg(dL, dzCdy
Bklsd HtsSMwedzkzIsO L O tBdijYJdd2 yom. Aj Ml
sfdetse ' toj Odzr dzgdr HOdzd R ftets YO tetsL ¢ sdzkz

fjodsz o' HMIsOdz ' ftedL otsHdIs! His s tds3dis, i
zdhj sftshmjiyHS it Qddslz] ¥ dz2' Mis! ftes2H | dzsG ts

hZCOdats® o H Odztsd3lz aq’leHQIz ‘ Lo BetslsdzO L OcC
1 sif tod sq dfOdz dzj Hisdz' € d, BBtsH j dz fsMmis
leta;dzdzw LOdzdh O Is! v tisd OB dzdz834 2 H dz®
sC " 9 yYydqedz'e bk  ZOZOR SCtttcH d2OyYy"'

d313HJd242 ftcd tLtcORrkzdS Or O tsy' dzy'

w IsO¢ 5y fshiz¢ Odz! Is§ tedzOIsd o dzd ~ L
¢ frF.IsIZ6 tqizOw o dz' Mmls! Hy C' dz@ € BBn Odz' Isj to
tedIs BBtsy dzd o sMls tesj Clskzo Odz! dzgd ¢ ' o L
so' Hdzgs HB & Myy ~ BiMsBdzdes tsmisj 2. |
J tdzOIsd o dzd~ d3tsH

)
o]
dz

]
o d
dzj

OO0 I

2 9 tcOR tsd waBdkds tc j @6
CsMmis® tkzrkz ItcOdzMy tStcl
n Odz sjtedzOIsde dz' dz' 2
o j dzdzv, WwWECO o9tcORBalz’ L
¢ d totsiiis @ Wzb O dadesd € 5 tc d
tc dz€ y '’ hodHC MIs' H dzw d:
Lfjykz® B'dzh cdzgzySdqdq2 d3tsy dzd o s, E
sdaz j ohljts ods@O gtemlsCsets B d3j N j dadaw
C

C

o3

' Hodh J dzdz’
dz' C L syd

oW, §g FOoOoFdEs

IfoO-@W=00_0O -I T0qilldo

fnls tczrn ot 9 C O d teasfijylstOd s f oW g iz
sistclze jf So s5dzO@ dzOH O Btsy dzd o * Mls B J
JIste' 9 d&O GMdso L Odzj y desfls® yomkz
MlsOdz . I Mj yYyj LOCOdzsdz '  Hadkizh d tsss'y d
>|dzq’atsfr]ls‘ ftosj S szoOdzt dzgd € " &8 E fsshkzCE da
Odz' 9 CttHddZOyYy' ° . [HERZOS 90y d&dests f Od3'

q&mq SogrQ TN SO SO 2 ety
OII QIO

7 OO FO

170



tesLedz ItcOdhf stelsdedr L OB 9, Mdz' H 1OC
G' §fJteBBdz YydasOy @syg dalzO® ‘dzj L tsilsj dzy’ 2 dz' dBts Y
OMmMlskzf dzets Odz! Isj tcdzOlsdo s MmjtcjH BsHJ dzj 2
dz¢ y' v, ) wet2 hodHGC Mmis! tckrlz ©' H' G
Mls' 2desBEz f OOy Iste® WEkdSCy' ', IstsH' wC |
LYJQ Ibelsts hadHC M ° ©hdsetss MisOlj y
sCOLdd St Mk jd#. 1 B8CO0LddStso00 d&sH| d&
dmS stej dedzgv ftod tetsL ¢ tsdz dz' ¥ ¢' fjteBtsdz
FE&EBdz dzgd S 9 k2 ftsh € s dzO A Totd O M WsE tc d3lz® d
Hc[deu" HoizZV otcOrlzoOdzdzy L 8 ded G tedmé
f OcOd3d sted s OLddSsots’™ dBsSHJjdz , s
lets;dz,dzw By dzdets ty' ddlsfgtoiddhy odgtht
HJdgls,lGaEdzc{LQG)uOfr] h dzw = Iz, hts Hjhts fts@' toh
Cey By O oditedMmistsokzo Olsd o §tOS Isd ydac
Yokl ydqédz o k& f dzOdzOr SCBtsteHddzOYy"' .
zv o' R yYydrn dBoHjdZj2 LO HBHBceE dgjls
otstodffldsh ‘eH'def 2 d3OIsj BBOIsdydzed?2 Of OOl BY' dz
shdatso My smisjtcj 4 dz L O Yomsds ff sHBdzOC
stcOdemf steclsdzd d&3d L OMsBOdRd. AJ HBLoatdzdIls! f
f zOdz' o CtsteH d dzOY " Md e H torn L dzts d3@e@zd 5 Hzfl
BsHjdzj2, L otORkzo Odzdz 53 tsfytsB dzd o sMlsj 2 € ts

8.\:% 2=

T OFS TS S0O0F N~

s
s ts
dzO
q
52

S S e D

[1] Long, G., 2000. Acceleration Characteristics of Starting Vehicles. Transportation Research Record 17#39(1), 58

DOI: https://doi.org/10.3141/17308.

2] | steBOYBse 1 .@. [ . wBlOMBEBo ddaj dzC s w. I . I BH]j dz¥ 9 Odzdzv f Otc O
Oolstsdzse ' dz'' 9 ' H Yyom SCBBtHddBo Odsets tkzak [/ / 1" Mdds m1 ¢r
fp. 711868

V[ s656.621:656.613.1

sdlrvrBlLItRYOAWC véd 1 RI[OfeurmursydAluug
J{1dweuvrsrR 1Tt R [sdifffttdyyrRe1Lcm 1t {1 R
l o1 védr wl

CONTAINERIZATION AND DIVERSIFICATION OF RAILWAY
LOGISTICS FOR EXPORT TRANSPORTATION OF GRAIN CARGO

COdgH. Isjmdz. dz2OEGC |
Ofmf " tQdzlsw.d 1 stetse j y+, OMf " tcC
LCO' Sl Hjtey Oodzd2 kdz o jtemdljls L Odz' L dac

V. Zapara, PhD (Tech.),

Yu-N. Borovets (post graduate), R. Borovets (post graduate)
Ukrainian StateUniversityof RailwayTransport Kharkiv)

171



sk yOmded?2 tesLoadlkBS o Odzls Oy @D C |4 jjtdedfj Lok LI
IsjHdg dzy' ‘¢ HB & CBdzlsj2dzjtedL Ofsdalsj P el & dat
Isjtcd3’ d@Qds'deo dzgs o HBEZO O' Is! MW ‘ 9 fMzm' H d
oMoy jtejH vestehddg 1O 1 d2r P,

14dLOOYOE yd dz2O0 fjodzed?2 (¢tsrdlsdeaded?2 J W ¢
Md Qelstsv € tc O’ dzad ® ' H tcsL-BzBE SHH$ d yseCdzmf tsts kg &
sBMdzz ¢ 59 z 9 O dadaw Qtsdzls;?dz,c;tedzq’n fjtejojL jda
fto' stcdlsjlstsd3 HJjtoy Oo dzs’ ff tsdi tdsidolsfisdels | 2R to d
CdeW e OMlstczS Iszted dzO Isj tod Is jte® dz L uSpdeds’ doz@ - s H
[1].

yjtjL hPdqesCtsdizOmMhlsOB dzlz o ' 2 dzlz, totsL 9 O WL ¢
LSO dg MlsOdzsoaddzs Ey j 1 Qg@WIsC o 'dIs ED 2 ts
Lded 28 Is! fyw stsy o Otels' Mlis- zse ' MisdSd sy
' dz cegf.fictco L g tzdztsistafp i@ @4 @O Isj toqzO s ozt o 53
CotedHs@®RBY d@QBEAF tc] o } lofsdeP B3O O BlIEdigkr y ¢ d d3d
s@tsL o d @K t5 y Qs Oz L diz] d) 'ddedstsHeiskn. Is O disis jsdzd € ©
z o Qfct» ( fiadaPH *° EWElgsij'2gz2j ed L O

LEteO’ dzfp! € Pstelsd OB Is+ Cdzs ysoj L dzOyJ dz
f sMlsOyOdzdz? L jtedzO HB s11, SHdsE s L ts fy
stcOdemf stelslz’ Is! Mw ¢ L § dg® O L t€ jisdp@,H tstsbsdie dzf -
MdtelsdW ' Cso Odz Iststccdkz®d® IsHts ZSSddOO edam: S dd3 L § t

LicsY 02 2 OR\B' digitfd® ™ dzf' C 8 L jJtcdzso 58 OMBSU
68 dgdzdz Is, L wCdn ROy j 44 ddzdz s BEZH] o
Ydted L Lddyddedey y' dz dzO Mo ' ktsesdilz ted dzl Iz,
990 08 s d3ttde iy SR O @ h d2 L odlssC) j to
ZzBHE LOMd Lddydksets kteOdhnf stelskz, Ikt 26ets
dzj dzdh j ftets L jtodes, O 2 ftts B' dzZ h o Ol
My " Mdzd @z’ LFSBOUABY jtoj oL jdz -Ctaszlsj Judiy td O

1 OtcOL ° Hdzw L jiAs dztislstg ] 2L OOt V¥ * COy' v
l sdz@y®Ils! yYyoOmlsCtsots L OR" HdBskNic§ JagH d St OC

z2BHE ff jtojojL jdadzy 202Btctlzg®’ o lb®cHEE&OIsdo dz
dzj B O.0)1Qladalzts Is toff @ @ Y tctef Is o ZOMdzd 3 ff Ote & 5. 1 .
[ dzi Odz' 2@®PQB IS CSSHddz "L CtOhdms tesC' 9, WwW(
dbolststf jto 8 ' L dzd Co@dff) sB@o(DB W dzO )B ' dp'OtgjO L o 0O
Cehilskzsls! HEXY] HJNjoOTB.

L 2022te s 'j toj O JL J] temtiVis dzls | 2 elid] df@s d tc jwdadddy J d3.

1 OO iy dedE p 1o flzO0 dz' 1 Cfdelzim f sls | to defifasqdpif) lastBdn v ¢
4t o jLLjjtadzsd § &dzls | 2 deise@HF dz' " | ‘o iPls ts(tledz@teeO L
C tsdzls | Btz tzi{f svtcupdg's deitsiisdz'(#t dzj € )0 R )

l jdzd € O 9 ' IsydL idz8ydg®ntak @ Wl Palztlzt tctsL 9 do O
JdzO LOdz Ldzdyd¥ o GCBsdalsy 2dzj tcOn. l 5 dz0
jJtedz® o wL O’ dz' , HJ d ipdetszOH * 9 Is @glzH & fiddidsls o
so 6w L Odg L sy CkoOdzdzv d@3 L Odz' L dzd yded » o
Otc' OlzlstSdg.dzls|j Y glzj t5sH dgs yOMdes MC d&zOH Hy d3ts:

C

(o Y — SN N

172


https://www.railinsider.com.ua/kontejneryzacziya-perevezen-kernel-syagnula-13/

sY' $kzo Odezsste@dp' Y f tsdlzeg QAP teff) ¢ s Ot Olsd &
dzj fls Odzn Otels dz' . [POnjds ez’ MsB ol 'dfn w4 34 talg B dzd L dzts
1 dde Codfod v O Ehf' " dd2 s ipaisy 2 g do
His 1 tsdz b "0 [ dZPes tc ' fzwP b BoSE df jij o j L
CBdzlsj 2 dzj t6' o .

i sLoado O ls! Mw O B sdOdJu &0’ dd OL |
C sdzls § 2 dzj tecdzts (3l [ tsfy bodfif dfD@'dzd  OyYs 9 Olsd L
Stej2HjtOBRd wWCdd fslste' Bdzts f jtoj o Qdzls Oy  Is
Is j o d3'tadz@ ddats 3O dz' Isdz M si@s i i34 ©del® s @ j t§ Eatkaf

ZOKOC O ! MY tsLodoOlsd * Cwdlstej 2 dzj todz
BzHlzo Od MC dzOH d H.dzWw) B 'Bqp'tchj ‘' dafias s ZMPBEDIS *
Logistic Terminal [ J VO €Yd3 IstcOdzmlf stecls z o O dzdzw f

CodzeS o] dzlstsmMf tesdisy dzed d3d o " HdzsMmdzs ¢ L J todztso
tetsL 9 do 08 Is! € sdzls j 2zdsjHtdsdz' ¢ utf jotm jSeatgjL LOjdeliddr@dzlg v &
of "sd o jCMifindiscuhsElhts fEmsEGwkcdctOL’ ' o
Codftndz® fmdzzcO: L kosuySd coe fjtjojLlk
ZLetsHY Jdz@ Isj tod3’ ded .

[ 1] ZBHB tjOdz L Oy’ folsjdey” Odzz ItcOdgmy stols dats”’ mMdMmisj d©gd v &
URL. https//nissgov.uadoslidzhennyanizhnarodnividnosinischoderealizacitpotencialutransportnoisistemt
ukrainkna( H OISO 9 jtedzj dzdzv: 3 0. 10. 2023) .

[ 2] dgfjy Odz' L so Oded 2 | tcU2®dzls joRddzjotaf © My dzv Is d iz y©Odg.ts-o JUBL: ' dzflist

https://www.railinsider.com.ua/oleksanthachukpro-konteynerniterminaly ( 1 ©ls © 9o j te dzj dzdz® : 30. 10

vrs 656. 073

IRsftRrRovd L1 Cc 1 {Jwosyrwum vyrmy ] L ws TR
Il o1 vodr wl

USE OF THE LATEST TECHNOLOGIES IN CARGO TRANSPORTATION

. {. zOf Ols’ dzO, C OdzH . Is j = dz.
C. J. l JdztsC Ztetso a3 C
LEtO dzMm! S d2 Hijtey Ooaded?2 Ekdz' 9 jMefBEE’ 8 P

0.0. Shapatina, PhD (Tech.), D.D. Dmytrenkmaster,

Y.Y. Vynokurov, master
Ukrainian State University of Railway Transport (Kharkiv)

! 56 BHdz Mfsmisjte' O Is! v  § OH " dzdaw
fnl]’tstelslsd3, hs ftso bV Oalzj dz@" ' @5 WUzddd d3lz’
h j dzdzv d3 sBMwd' 9 ftosdid Hdzso 5¢ s o dtot
o' hdz sets fsfdlskz o dOMmdz HSC L dad 3 j dzdz™
n kZdse L Od Ldedyded? IstcOdzlf stcls o € s dal
OfM @&y dzte ‘vodgz s h dz' 5H j toy Oo des Bz MY tsdzlz y j

173


https://www.railinsider.com.ua/dmz-karpaty-vygotovyv-ponad-250-kontejneriv-ta-100-platform-yevropejskogo-gabarytu/
https://www.railinsider.com.ua/syngenta-investuye-u-40-futovi-platformy-dlya-perevezennya-zerna-u-vlasnyh-kontejnerah/
https://www.railinsider.com.ua/kontejnernyj-terminal-mostyska-maye-try-lokomotyvy/
https://niss.gov.ua/doslidzhennya/mizhnarodni-vidnosini/schodo-realizacii-potencialu-transportnoi-sistemi-ukraini-na
https://niss.gov.ua/doslidzhennya/mizhnarodni-vidnosini/schodo-realizacii-potencialu-transportnoi-sistemi-ukraini-na
https://www.railinsider.com.ua/oleksandr-tkachuk-pro-konteynerni-terminaly/

LSO wBHEBO Y ' o Atsonjjdgy HE oty j2Mm! C
fesmssttlk, "t odd&OEO’ o' H LOd Lddy'  dse
pOdZsOY ' & o' H o' HYtcOg d ' ¢ Oustis's tf @) p teixepo
' wodhjdedzr ¥ jCldodeshls’ o OdsOYddR
Btso ' sdz & dtsc Misdudedn kjodsdkse 2 kOCda,

Cjydd toj Od descéts YOk, odC stdflsOddzw
tselsdL Oy v HOYWORM: Cdn i
v 0O¢, oS BstedMisOdedzy s n detsdzise * Ff tcOo dz' «

tcj Odz! desets yYyOfmkz HtsLotsdzdls! Gistcddlze Olsd OF I
MlsOdz "dzw "' @ OB " HO Ldedr CBdz 2, hts Mt
HiSMIsOo dzj dzdzv 9jOdiEE* O 6 G lstc Qlszj UMz, HOMIs a3
Bsy dzd o -BOY BwEfdz MJlszOy"

vsOCByY HjtmMf jCIlsdodzedds dzOf tew dzgsdyz tetsL 9 dIsC Iz
Mz yomdzed - s tcLO@AMt os'teds dzd H Is O ° sO CtO dzOn |
fjtcjojL j dadgv t]’tsBls‘AtsGZt@dglzﬁisaGm@tBBquwzQl$o[adz
L OB J L i jJHytzlgl©BGaldz] dzdzw 9 0dzlsOy " 9 9 ' H CHO Jte]
fJjtedojLj ddvdsy @dzls o) s L odzkzyj dz His € s
1 tcOCIsde O HJjwWEdr CtcO® dz Mo Hydls: ftes L HC
wWigkefmd, "t HO' dsydzde' Mis! L dijd" dlsd odlstcO
1" HodhdIsd 4 WSt AQsofrpticlis tdrjdsdzts GOdzlzL ° Bts
H' 2Mdzj dedzv  jtejojLjdz dzO BOL ' 0o lstsdzts d3dac
Odzls Oy s Jtoj © j L j dadaW BJL o s HAzd' g, dsdfsds nfh © d
OCIststclz SO L B dgh 26 yd ItcOdemtf stelsdz o dIlstcOL
¢S IszOdz! ded d3 IiEEY o dgaif) s © 9 dzj dzdzw o Odzls Oy * ¢
“lsOdz' dzd m LOmMsB ' 9. v O¢, CoOHEBBS B Is ]
H' 2fdzs 9 Olsd d3y HisfMils ©Oo dzj dzdzv Istse Otc’ o h d tc
i@ j L jdedz?  dz¢#HG2, fitjd "kEyd "~ dzOH
| dzj o3 dzls dedPMistczC Iszted .
1 OC dz¥ udzq’ds JsOftsds esLoadlsSlz dzse ' Mmisd ydats’
s
o
s
J

=0 -

Q—u:gl—ﬁ_

BislsdL Oy mM¢ dzOH M € dn s jtcOyY" 2, i tod
>1Q15Htsfr]lslzl]'dzq‘?uq’ d3'tefipy *h ,d tc jdgidlz Lsdzgz tecdzvHEz
>|dzo[a fmls f* " Hodhdlsd "eoedHC  fMmis: M¢ dzOH M+ ¢
tco' Mk dO MmMEzyomdasdBkz tc' o dz' .

v OS¢ dd3 yd dzts d3, odCstedmMlsOdedzy detso ' Isdz' = Is,
HisSL © sdzd Is fsCtcOh diIsd tc ts BYtS Isitts d3lz Is to © dzhipiB tg te
te] MtecmsL B jtoj N j dedz? IsO L d3j dzh dIsd odlstcOlsd dz

174



frolrrse tIrt@gmuizswoi fw frirruw
loworrRie?srRm Ipfqunrayfle L Ytcfuvlovc

METHODOLOGY FOR CALC ULATING THE ROUTE NE TWORK OF
LONG-DISTANCE PASSENGER TRAINS

HisCls. IsjRde dzOkS€' tj y! SO tezpugH S Ols j © dz.
COdgH. Isjnde &OES [ ..
H4N' HdZsEZS 10 daiy! S 2 dzOy' SdzOdz dzd?2 kdz' o j tefc

N.B. ChernetskaBiletska, Doc. (Tech.)SI. Soroka PhD (Tech.)

M.V. Mir oshnykovaPhD (Tech.)
Volodymyr Dahl East Ukrainian National Univers{igyiv)

1 Odz" L dzedydzed?2 btcOdzmf stels * tsHdz" '8 L dzO2 8B
dzZO02 o Oy dzdeo " h s MC zZOH 5o B8 odttsB dzd yts' Is ©
fseo' wL z* o fm’ tcj ¢ dejdg[B m» Cio@zd Lk dB®O B L

Isjtedlsste’ Odz dgts’™ y' dz' mMdesmils® IsO " HdetsMmls® J €
B3d ss " Hodh jdzdzv Ctdi3W stelsOB § dz desls
' ftes L3 dez tetsL S AdzOHE tkzalkz f OMf
L te by dzetstfs B O o’ o Yyomkz o' HY tcOo dzj dac
Is iz o O dzdzw f OMOYy dte' o HiSL 9 tsdzw ¢ [s! o dL dzO
sO tjOdz LkzoOIsd L ORtH(, M oW dgts o C
"9 sO L Odzzyj dzdz? H sH OdschHs'eds ¢léste G d2ffiif
"Hodh jdedzgw o' 9 dz" L OHSo Bdzj desfyls”
SO ftsCtcOn jdzdzw Mmj o' Mk
: B4 LT Jjt] ydsts, off dzd e O Is! dzO W
Oydtm! Cdmr 'L H S Odz' i elsts] PIERHISME 5d2O dzj «
u@lsgtsac[i) J O tBLtOrkzdSE dOth tclzls dzts
Ctsets ff oW dzlz o O dzdz™ fsdzv ¢ O° ) sftcOys o
Y detsf slstsC ' 9. I MisOdetse dzj dzdzv  ff tsistec’ B dats’
o@ls APy dzj Is* dz € ( L FtcOn z9o Odzdz" o3
qesf slstsClkz, O 2 L EktcOrnlzoOdzdz" d@3 kf SH
: Z y' sddz o d{f OHEC Iz, fslste" Bdzy O
3' MislgIsffls ‘e ts'L d3dzj Istsydz' H)lstf O ff BNedfizz 'dzr o O dz
Yy sz dzOkzSC otz HBfMdz HY jdede tetsL G
Z Isj stc’ ’ dzj y' s¢€dr ddesy ddz dzy ' Lk
dn d3dzts>1ddz‘ dzj y' s¢€ 0 dtsec' ¢O0 z L C
T deset €d, fsdviklsw wodn LOftstf sdzizo
i tc dzj B3O teBd' ¢k CdgW st dzOy " T, h
| tod s+ mw dzj HisMIsOlsdz' s Istsydz' Mmls
fy fjtcjojLjdz z H Odis sin @GdBlzM s
dzd sk Odz' 2 LdBz"E' Lt dzvisd

=
sl
o
o,
<
L8]

i e =X T, S
FFF O
TG %X
o@ o

Q&
]
=
L]
&
©
I
N

A2 @ T OO0O0O0~00O0ON+=0QOFS "8 -

FeOo&>g3 I

SNTNgI3Iagd
&
N
Q

=R 0L QG T
e

‘g_& g Y00 (D“—[7f
R AZNCN
el

tctsB
EI

qn
¢

o« ]]
00
8§38
00
O X N
e
|—8'Q—
11—

175



BsHjdzj?2 toLLOLkdSE &Oth eklsdats’  dgjtej "
f tow dzlz o Odzdzv , Milse tstcj dadz" weda dzO ts iy dzts ©
Ctstej MY tsdzh j dzy’ 2 § OO xysdde s fHEDE € ‘ot s Mg t@jSodey
P iso OF BOCGOLsY OCIkttedsils’ [fHd odeBtt’ §°
izmezdzzlsd dzj W dz' Mils! tMhMeots’ dadz"  OMOY Jqtetsy t
i adSBtedMmlstsoalzo Olsd o ts' dzdaw sHdz ¢t
BOwh tekls' o .

l'e jHjdedz? [zd3ts50 do LS asadgOdyog”y jedgdzvy j toj MOHC 5o
s dzsets flsstlk §O0MOYdte' 9« MmMftedw ' " HO
fOMOydem! ¢ dn fdtedogLjd o sO¢ dd3
CtsdeS Ztoj delssmf tesdiztsy dz' Mmls LOdz' L dzd ydetsgts Ist
f shdkzc.

By Issd jfizdar o O SHRY stelsOB j dz' desmis®  OMC
deO' dgtBr' Hd Mis! tj Odz' L Oy~ t6' L dzd A

)
o d dz

f OMOYy dte' o, fso' wWLOdzdr "L L3 dats® L ¢ dzO
oMisOdztse dzj dzdgv L telzydzs hseBlskswzy dzpOMOPdatg” o
sO YyOfMmk o' HYf tcOo dzj dada” .

1]y Odz' L dzed Yy Mme ' Iskz 1/ T (il ztcj Mztem$ : / /-strategivar a. c o n
razvitiyazheleznodorozhnogotranspedbya-budapeshtskog g1 omer at si i ( HOMP L 9 j todzj dadzv
[2] YOddhdzw " @, . . wdWtsteddOY ' 2dei EZftcOo dz' dzdz? o IsteOdeff t
LOd Lidelyiu. i1.4(4). 11724,

[3]1 OteOdzso w. [ ., [ 'teshddise0O [.1., wbkhjdStts [ . dizg OdadzM j oz
mMdmisj 3 bttOdkhf selsdetse s BB MdzZzd s zo Odzdz d3* M 1€ aststdsO C dz@fy jdatz] o
CesdzgW jtojdzy' ™ LHBBERZOOY o9 odhts’ Mo ' Isd kO dsdasHds o yj ddn
1416 ddhssfOHO 2019 yce&Ozts&kdz. )  kOdz (REdzl 28 .

[4] Yj®BdAEdRy?@O .1 ., 10Odtseo w. [., a#B8EHOIC d 1. [. ¢ dOc
LOdZ L dzd ydes Bz stcOdefytf stels® o Editseo OF dejte’ o des 3’ todetsfyls’ . 1 " fd
J [ Ockw ) 2101(218&. 107 109.

[

5] 1l OCEdzj dz€ s, .1 . [MtsBdzde sMmis BsHj dzv 9 Odzdz? f OMOY dtesi
] OCEdzj dgS s, 1 .5. | otej' deso O, T ¢ wdeslzs®Od RO, ddgydihld dz' ¢ iy’
[6] Kliviev S. Intelligentsystemsoftrafficorganizationinsettlementsandonhighways / S. Kliviev, A. Mukhanov //

[ s Misdyde] EZftcOodz dedz?" IsO BjL JjCO tokzrk -fi2z00 Sleddagtf tstclst dzW¥ j
LHSBERZOaOY © odhts’ Mo -b§ &OhksTBn - 218\ Jjdddifiids fifllsdo 5 o ' Is
VEtO dzd, o viaw" d.' tols.H SREQPHFE.C 17B5

[ 7] sdz¢“ o w. []. [ Oj BOIdyds BjlssHd fted odte’ h j dadz LOoHO
zOo ' Oy 2des’ T W stBEOHT OO bt GRkUy 8, { fsdtcj M dzO IstcOdzmi
I MikCtcO’ defn!-I€jsm dz' dz@iiAt s oQsts dz¥ § o4 dzy ' BsdzsHdnr 9 yj ded r, B3OG " fr
26130 BjtejLdzw 2018 e MisE tcfjlals of tetiso " Isd SO sdz@ECd2 v &2BQ" tedzO (
Pdz' o jtemMdlsils L Odz' L ded ydzse 5 Istc O difip ioss tfis@BI 8.7 ez @ABB.7 OC OH J &3 C O 1 .

176



vrs 622.6:656.025. 6

AL sAwfruvléorr1c JwWh ARJueuvodlsrR J oy dofwn [ w
flrefoee Jof2uorfURMfI2ttrlrrc?

THE FUNCTIONING OF C ARGO DELIVERY CHAINS BASED ON
MULTIMODAL TRANSPORT ATION MODELS.

COdgH. Isjnde dOES 5. 1. zknddaik sipjas,
LSO dzaff! $d2 Hjtey Oodzd?2 bkdz ojteimdlkjl L Od

J.V. Shuldiner, PhD (Tech.), S.V. Petryk, O.V. E.A. Zlatova
Ukrainian state university of railway transport (Kharkiv)

| s M @EOOdzY tsteb 2 & O dztk s ISz s d&z iz yOmdz 2
CdzsB OGzt tetlzBuz" g9 " Is*, s "hodHCECB L d3 dgs ‘' Is! M
ZzOdzyt ¢ 9 HBMISOaCd o90dzsOy " 8 MlsOs I'H d oz
Cdzs yso dn M smtsB ' o o dtc: hojfdedstc d fiysfGrdzdzL O odh
Bzdz! Isdd3sH Odz! dedm § Jted od L Jde .

[ zdzt Isd &3sH Odz' dz' fJtjojL j dzdgw fJtjHBOYO

Istc Odzf tstels Iz, IsOQq’” WQ O ssdzgsB ' dz' L Odz' L
B3 stss d3islj®ttﬂ" 1j toj d3' N j dzdzv Istseo Otc' o . { M dat
o' Ldzdr O©dH' ® Odzmt stelslz © ' HJdzkz fnq’fr]lsc;di

dzO2hoaduh d2 fmjtsfn B HtMIsOeaCd IstsoOtc' © 9o  H
| dzsB Odz' L Oy' 2 dzg' SO ' dzlsj c @ Y dz § jtdgsnpjCh
Is' Mdzd?2 oL O L o' W dABSW WOy {f tcdg@ dzj daff? B ER
Istseo Ote Odzd , hts ttsBdls! Bz dz' Isd d@zgsH Odz! dz i Jt
JStsdesdz’ € daj s dz2 € BCtejdBIR SO dz IsO !
m. 747].

1 dz W dnissf 2 SR dBzdz! sddi3sH Odz! ded s ff j to
stcOdzmlf stclslzo Odedz' 9 OdzlsOY " @ ©  HBEZO O' Is! MW &

. Cotets j 2 S d02 OColssdse ' dz dets L Odz' L dac
dzj L 9 O O yd dzO0  OdzH j d3' © L @f jolOh jnj dimn 1020ts
st advdgs L §sCOLddStdR 2019 t., O iy

HsMvwedzgzoh d to' odgv 89, 6 dgdztcH Is/ S d3 O 9,
ROCMdBzBEE ‘ otesf j2M! Cdn dBzd sddBsHOd dad
Hy Mwisdte” yyw [ 2] .

ztsBBd 9 IsydL dgw dzO btcOdemf stelsdz® MmdMmilsj RO
[BMqwaed Istc OdzL d Is dzd ~ 9 O0dzls O s BIstsC ' 9 L C
stOdny Stz TOLOCIjwdLE 5! v HOdddad, {
e ' HYyoOIls: , hts odCtsted mis Bdzdzlz to' LGRSz Oazd wizd
fts' HdzZOdgdz?" "= ©® BHdlz dBzdz sdhisH Odz dzgz  fyc
tesLodIsC 2.

v OB dzd yw 1. [BIMwed IstcOdzL dlIsdzd n 9 Odzls Oy
ftoslswWetBB0201 2ctc. , Is/ Cdz [ 4]

177



1 dH t s¢d
Istc Odzmt st
2012 2013 2014 2015 2016 2017 2018 2019 2020

1 Odz' L dzd 858024 [835557 820920 (711448 |644296 |635538 [616839 [589981 |312900

¢ 9 Is s d3ts B 1252390(1259698]1260768|1131313 (1020604 (1085663 |1121674 1205531 05000

] 5Hdzd 2 4145 3457 (3428 2805 3291 3032 2253 1892 6100

do' Oy' 2 (92 122 09 78 69 74 82 09 100

djtejH ' LddR odH'es IsttOdmfstelsk §jts,
Oo stslsEOdNY SElsk, *Cd2, d&O 30d, &O' O3
Hitse €' dzdzv , wed?2 Mmftedyddaw ZOH 3" tcdzy L Obo
Yd dedzd € sds  tolz2 dzlz 9 O dzdy tsq)qt‘p‘IB\M‘tsts‘dz-’J,tSBﬂTSHdz fm
tdzo j Msdyt 2 B ‘ dztsadzjdzdzw, O "HY o

n )
Cshils' o dz®@ "7 tojCtdhmstekzcy v. [ 2, m.

[ sH j dZ Bzdz! Isd &i3tsH Odz! dzd fjtcjojLjdz
bHisMS 5dz0dzj dzdz? W & dzS ' 15 dalr 990 daoe iy lst@=ecS di lsed Qudis
HiSL 8 sdzW Is L d3d dzh dIsd o dlstcOIls(d, LdzdL dIsd
CodC btcj des s tsdRsy dz' Mis! . |1 dCstdmlsOdadz”
B'dz "k jWjiClkdeods Mls: kO MmMsOd Mmls: k& dis
Bzd sd i3tsH Oozi tzif B2 Bl lzls! o' H' cOo Olsd € &
tsLodlClk cdsBOd ddr &Odysc' o« HEBMEOsCd
i sHOEMs k2.

'[cthsaGdz.tsaG w. d. stsdzlstcj 2 dzj tcdz' fJdtdodL Jdadav: ‘otetsy
O dz d2 1 ORI S uvyestsHM! Ctces Oy’ cdzO&BMse s kdz o j tefnd
ljtededestc® . 1., rztcOo j dz w. [ . | dz dz' Sts9 O [ . [. 1
dtsdzsc ' ° fjtjojLjddzy 90OdzsOy " 9 o thlﬂj) dz2 D66 B oG < dzO
[B]} jstej deS 5 w. vwcOdemtf stels vVCteO® dad. wlsOldmisduyded?2 LB teded &

57].

vrs 624.012.4:699.812

Iyl oérrprrc w11t cs Yt ffwrrlwy [JodrsrR [
trofJwclfrR v 1 {amwrqrwesd JTwrl ] wrduRr

strlrof Audtfg vy ws L ¢fuvyw

IMPLEMENTATION OF SPPR AS AN INTERMEDIATE LINK BETWEEN
MODERN REALITIES AND THE NEED TO MEET MODERN TRENDS IN
THE TRANSPORT INDUSTRY

1. 4dt, [.f. zdit, SCrOddH.. qistgfhidez]
LEtO def! € d2 HJjtey Oo dzd 2 [zald dafiy fidSmigflGE)E " @ O

N.Y. Sher, O.M. SheD.V. ArsenenkoPhD (Tech)
Ukrainian State University of Railway Transport (Kharkiv)

b dzOdz" Lzt yd ftsjlsOfded?2 tosLodlstsS dztse ' Mmls
stcOdzmf stclsdzed~r, O 2 o L Oc Odz'Hdetise dzts tise dgd y df 7j
LOCsdetsd3’ tcdzetsmis j 2 1d L9OYOs yd dz0 tsBMIsO9

178



Cdzs ytso d &3 yd dzdzd S O Bq , le jdz 5OCd2 jLOY
By dzdots dzj Rlsko Old. 1 & gq " OCks' o d
Wsde L tots s ©szdgf y d ¢ I]'tSQOL R4S o, MCBsyYj d
wetsfyls kO dzO2ctdztse dz' M j mcsmquwMN G te
fedmssikze Odm! HE dksedh &BMlsOs d d

4! SEBHd WC LO Ctdfjteo Olsdoded dsd HYJ
MM d Mot HE daptsE' Hilgsjst SHiZEZOH 5 dzOts
delsj dzj Sk sOS¢ ' BRH! WCBEB teBHbE € sdfmy
tcOHdC Odz! dz ftesedetsL L Oc Odz' dzj tctsL zd3' dad
ftesyd Msds Mils ©dzd 3.

t sLlzdd s yd odh j dzOo j H j dg HSCOMtfftc@s® O
L@ L ded udes Bz btcOdhf stels' M0’ ftosflsi 1§
S H dzlz Istc Odzm st ls dziz L OHOYylkz. g jtojH L OGO
LOd Lddudssects ktOdni stelsk Mfteselk’ & odH'
fSHOd sz HEL o tsddls! tcdily ske@lzb ©Is qz0 3 ey diis ata
Ok stelsk LOHOYUE wCO flstejBl' §SH' BdSEC

10 ! setsHdz hdzg' 2 Hjdg2 dO dz2Ohkz HE®RSCE
LOd L dedyudesdBiz IsSteOdzfy stels' wC' Wistdkzys s L C

- S tetsyjdzdz?y tBMWE' 9 ffJjtgjed HL j ded@dz’ dz@
"W e OMlstekSIskted’ N sd POHES da hfiptiedzz € ©O° M 2 C C
odte’ M j dadgw s jteOlsd o dzd L O9 H Odz Ctsdzd €
B Myjoet’ SOC ' MmlsteOljc' ydets' tselsd dzgj ¢

- 1 jO0d dzd?2 MkOdz v ¢ ¢ b®@EISdaakE st sOE N s
o' HEBLOY j dedz" toj Ozt dats’ MdMmisj o8 BB N J o
MistcOIsj ¢ Yydetsets o ff totso OH Y j dadav ;

- W BOER' YO MS ZOHBe O W  dasfyt 2 L Of
fjtejtisd Hdy oftecso OHY J dzdzv f jteh L O ofMmj daj

l ool sdzlz ' d3ts L O H dzw OB ydztsmis L Off &
J dzj d&3j dzgls Otedzlz IstcOdetf stelsdzgz L OHOYkz W stedidzo O
ZzOo Odzls Oy j dzdz? IsO o9 do Odzls Oy j dzdzg?v dz©@ H ' dz' dac
oL dzO, wWCO o B'd& htshl' oAU iCEET oo dh jC dA
LOdZ Ldzd ydesets IstcOdemf stclslz IsOC O L OHOYO dzj
OB C Y SteBOdE L' BBdR O dzgj y' SR Stedljte
"'n fOOdjlste' 9 kO ®wBERjyjd WE' ' Wstd
st Odzy stelskz.

L L O L) dzdzw dzOo j H J dzd - fteddzydyq * o i tsdzw c
CdeW BtedBOY ' 2 desets f sdzv H Mlseo stej dzdzv w11
o' hjdgt) o wimdsoeoddr OMYfjSCIsOr Wistcdzkzo Odzdz”
9dn' Hdzdrn HOdzd~ ° " Hddzd 3] 35y df®d 'd3d digts !
Blzlsd dzdh j Hisfpo " Hyj dedz® L Odz" L dzeduded&d W<
9 dBj 10O Mot Cli3f jlsj dzy’ ~ .

[y dz¢ O jeMmyjtels ts’ CdaW sted3OY " O tsMmdz

OB &' 9] &jlssH, wWCd2 odCswdmbsselk’ g
Bisdzf o Odzdzy SO 5y dzSd dzj o dL zOYj dets’ OB fs
jChfjtksodkd. Liu €O dse' €O HELo v



tetsL f dzd o yoOMmis* fsdgw Islsw hdzwotsdz ftcd moe ts* dadaw
COljetstec' 2 OBt C dzOfM' 9, O ‘'dzjo 'tfH§ de@rmtCiidd fryw

1 sfMis ©o d dits CGtelzf ° JjSmMf jtls' o L O9 H O dzdz'
LOBjJ LY jyj dzgdz?" dzOQo OdzlsOy zo Odz' dzgdm I1sO 9 doe Od
" deW e OMlstczC Iskzted 220 H' dz ded y° hts ftoed d3d € C
sy dz2¢d HEt 9 OC dzdzts ¢ 5 istOH Cdietdrflst® d@Xs IsLd g0 @@ sy, ¢
MisOdz IsO ftod dzOdzi 3 dz' Mls* Ok * MdzOBBW tsStecC

E={a}, il [Ln]

HiUiftej iilsOo dzv* Mt tsHJdsedk W Ed

: WCO fsCOoLlk’ EyGfifd) Op SMie) s dzd o &
a; =0).

s O0Cddz yd dzts d3, WstcdzOdz' L Oy' 8 ftesyj mz o
BOLJ L dzOdg g1 11 ftced odBtstc Isj:ﬂzdz@Mrg;lS@g
Oo0dzlsOY " 9 LOdZ Ldzdyvdsd BEZHj Lo sz,ts HiS L (
B' dzOtcdzj o' Hdztsh j W HE®BsC j ¢

[.
Ve, eEVa, €k
3y €[-11]00 =

IEEQIQ = '}'

L= L

glsOlsd mlsd ydz BBj IstsHJ fjtojo 6l f SGtsSH
BOIs j BOIsd ydzts* ftcdtcsHd o' HY s ' -Hig dz'jILAYd]
dzj L Odzj ydedr f Otcdzdr § tstc’ o dav dz' . 1 sh2¢ ¢ f,
MsMtso dags Isj m desdztse ' ydzad n ftesyjm" o s tc O dzfn
LdzOS)lsc{ &ZzOf ted ¢ &zOH LO HBYBRSEE o HSAE
J dz' . s O3] yvw c;frﬂj“taUq’H daizO H& @S¢ @@ y JLdezO 3 o
i 4 dz ‘ BZH] dzO2B' dz2 h tOy' sdzgOdz' dats®
J ftcOC Isd ydaj LOMistsmMize Odzdz? o t6j Odz' dzg
desfdes tocsBtsykz w11t wWCj LdBdsyj HOo0 Olsd

[1] s  BJ 6@ SOC 27 tcOo dz' dadav . [ Md t6d &ZO ftOY! t . 1" dej 6O . [ [
https://uk. wikipedia. drg/ wiki/ wdW stedzOy" w#cite_note

2 ¢tefpjdej 2S5, . 1. {(sLEBEBCO BsHj A& W kzdz€ y' sdzlz 9 Odzda” ]
tg MstezSszedL Oy* ’ L Odz' L ded ydets@ ts stcOdzmy Stels iz [vd SMmis] [/ 7
VSO dzfp! CStsEets Hjtey Oodesets bkdz' o j-mBEE] B RIOABC cdddBBZS ¢ 5 Is to O daf
[3] Bart W. Wiegmans, Peter Nijkamp, Pietetveld, Container Terminals In Europe: Their Position in Marketing
Channel Flows, IATSS Research, Volume 25, Issue 2, 2001, Page$52[ [ dzj € Is tc s dz. p J1figi2. s m] /

t 4 % dd3s H tstin:édx.doizorg/10.1016/S0386112(14)600764

180


http://dx.doi.org/10.1016/S0386-1112(14)60070-4

[4] Lomotko D.V., Kovalev A.O., Kovaleva O.V. Formation of the fuzzy support system for decigkimg on the
merchantability of rolling stock in its allocation [Electronic resource] / Eastern Europesnal@f Enterprise
Technologies: 2015- T. 6.- No. 3 (78).- P. 1217.- Access modehttp://dx.doi.org/10.15587/1729061.2015.54496

5] [ " d2 Misjmlsoets ydWtese s’ Is tdA) defisctistdati@ Q@ ° ~ to j inzts®)] dzd/. / . [t
https://thedigital.gowia/news/shvidkiyperetinkordonudlya-vantazhivokechergabudediyati-na- 16-propusknikh

punktakh

L[ s6562

vrfesf1ofrr1c vem ]
viflom w AJt S

IMPROVING THE TECHNOLOGY OF WORKING WITH
CONTAINERS IN THE CONDITIONS OF INFORMATIZATION

s OdzH . Is j = dz. zoz¢ ¢. [. stso Odz' ts9 ,
LEtO dzMm! S d2 HijteY Ooaded?2 Ekdz' 9 jtMmMdlsjls L O

¢.ovglovPhD (Tech. ), [.
Ukrainian State University of Railway Transport (Kharkiv)

Il kZdse On Sustsizlsg @ IslE] foalzdinj dp'd tef sMIsO° § d Is O dzd
ftesyd Mk §jtej d3 M jdzdzw Ctsdzlsj2dzjtedzdrn SIS
B3 Istste MEtstesyd dedzy IstcOdemff stclsdzedr o9 dIstcOls,
od¢ sted Mls O dzdzw tcd Mztemkz Istc Odzy stels @adzh dzts L
tcSL o OdzsO)y o Odzr dzgd-= Htedmilstets™ o .

L HBMdz HY j dedav R Edstseo WEZdaC y' tsdzlzo Odadav ¢

dzj o dL dzOyJ dztss 9 j dzd yddets® * HOdz dz' Mls: f J te,
" H wi’ o fjtwhlkz yjttekz L OdzjydlIs! A yd
sHdz L ¥ sMmdatsoe dzd n LOHOY tfld®od dscts kfts
ftesyj MOkd ode' .o tOY' sdOd des’ fMistcOlsj ¢
9 dS sdzOdadz" tetsBtytsets yYydSdzz, Ctsdzd HOdz dz'
hodHSCBMigWed MC Stef dedz = kR EBBOR £ @ @ dzdizOdg OB digis
RZzOC dzOH Ot Is+ v 2O § OtcOd3J Isted bk tcOo dz' dzdav ,
d S$Mf z2OIsOy’" 2 dzd d3d EZd3seo Odzd [ 1] .

r dzw odt’ h j dadaw LOHOY' WstedsOdz' L so Odats
odcedzvH' BsHj dz' hts & Misdls! sdzis d dg'sh @G Iz
ZO2C cteslsh s s BOwh cklsk dz2O ctOW dzdzts ¥ d dzd
L OfmtsB Iz. stedlsjte’" wWd3dd tsBtcQddg tce dlistc @] jjdg
fjtcj oOdzlsO)y o Odz' detsets L OMsBlz 5 Ctsdalsj 2 dzj
ftoesMistss tkrn Bt e s o) odz@eOz Clas@z' Wik dzl§ j27) dzj

l dL dzOyj dz0 ffisddz L Oy' 2 dzOf & e0dadORy OL @ H @ glzts fi
o dt’ hj dadzw dZJd3lS>|dzo[aJ CdzOMmMdyuded d3 3 OH ' B dzd O
tcOy' sdzOdz detsets to' h j dzdav . v OS¢ dd3 yd dzts d3, L
990Y0Isd d315HqW‘t§O®‘dz*Gtstqulﬂd3Ide'dz® ts fgddBste dzts o3
(Odzestedlsdz ' &3 sOy"' ° o' Hif Odzlz) . t " Ldedyw o

181


http://dx.doi.org/10.15587/1729-4061.2015.54496
https://thedigital.gov.ua/news/shvidkiy-peretin-kordonu-dlya-vantazhivok-echerga-bude-diyati-na-16-propusknikh-punktakh
https://thedigital.gov.ua/news/shvidkiy-peretin-kordonu-dlya-vantazhivok-echerga-bude-diyati-na-16-propusknikh-punktakh

dZze stcdlsddz MC ZzOHO' Is* Mw o odL dzOyjdz 2 f o]
jtehddzz Hdzw ff jtoj ntSHEZ. dztr P@"' B dizgf 8 f €Ol e’ dialz:
Jj L zdsse dats, O Odestedlsdy ' &3 sOy' ° 9" Hf Odz
JiejrtsHEZz o { jodzz t]’tsfndz‘Htsadz‘fr]IsJ.
ltcd2dwlsO Isjrndesdzse’ v totsBtslsd  jtoj o9 Odzls C
tcOdzdz’ dz2O2BdZzdy ysets Ctdzlsj2dzj @ *° § jtoj M
d 2dz] lz L O Isd § tsd3. K d HisL o sdzd Is m¢
JoOdzsO)y zo Odz! detsets L OMtsBlz, odlkttOIsd j dzj
PLdz csBslsd Ctsdalsj 2 dgj tedes™ § dzsh OHSEd B L
{ 5L B dzj dzlz Sflsddid L Oy 2 &zl cdgtsie sdz' | zj © diz't
E ftedS &zOHdzedr fJtosctcOd3 Mat |l ab. v O¢C
dz’ " dzgz o Odzdzw-f sE B R Hstsd Odalsts o d J afftats G o (
Oyj &2z0 Hdodzv ttsBtslsd L BOIstcd yw did . 1 ©
o s ‘dzls ] ctods@le s o Gdes G Bo IstsEig syYytse s 3
"odzd SO Ctsdzlsy ?2dzj tedets’ f dzsh OH G (.

[1] sso0Odz tse ¢. [., woeaOdz ¢ [.w. LvVHBSMESdOd] ddV Isj - dsdse
7850 fls 2 | dzis s OOz de@EGE stotsdal § 6 day | s idz. Is Szl H G 1. Ot e 15 ¥ GO &
2016 t.). MmOttt o :vCtruv)u, 2016. o . 2.

[2] o¢ddz shddefm! €d2 | . 4., wpssthOddp ddz| . sj Wdz®das €' [ . osB 5iIs
2O thdtse' Isjtste’’ CccOW2Z®16.)1B62 BIBEL.. Hto. vEtyf LY U.

uvrs 656. 2

IRV OY(r11c toAwWwf1 o2 1L vrmiwyy J1d
guvdl Aws w lwrlitr| [fuaul

DETERMINATION OF RATIONAL TECHNICAL EQUIPMENT OF
STATIONS AND ENTERPRISES

s OdzH . Isjflde O @GR CE INB . Odzlsd w. [ .1 dh Uasas@z]
LS O dzfy! € d 2k da'jetg)) e o] i ¢ SO R Odaft stels k2 (

O.soval ova PhD (Tech. ), w. Anto
Ukrainian State University of Railway Transport (Kharkiv)

UJndatsdztse " W tcsB tsils d L Odz' L dzd ydzts G ts Is tc (
LOBJ LY J ulzo Olsd O tsasgg@iy dgffs * © O dzlskz L Gs s IO ~ ydgtd
f 5CteOh j dadzv d2OMCte' L dzgsets bStcOdmf stelsdese s 5
dzj L OcG Odz! dgtsG ts Ctsted Miskzo Odadzw i ted BjL kd3
Oy sdzO0dz! dzsets o dCtstedMisOdzdzr o Octsdz o °
HEMIs @S df “ Ho dNh j dedgv to' o dzgV [1]L B | B i) | dzda  asCn
M dzOHtsodr BB ' Gk 90Oy dzsets 9 OEBdZO * Istec
' HO Lddn Stsd' WD o' HftOo dzj dzgdz? 8O f tod L daC

182



[ dzv MeBtetsyj dedzv YOMEz L dzOR tsH Y | dadsists ais@dz s d
BjlstsH EZHMEC S5dzOdzj dedzw s j o dzts dzts 6 ° B cheStsOBtantsvg i
sMmdetse ' &BsHj & ©*Okj BOdUdses §etcOdlze Oc

'E.:i'.\c = BE + B.:l? + B.:l'! + B.'I.f.'! + BE_.!-‘.II‘ + B-:'.\C + B.:i'.\c _}Flirl{”- (1)

HJE, TMEzC Y dz® odbtcOIlsd;

B, i 90k fls: Y CkoOddz" o OCtdz0dly B
L HO9 Odz' dzd r s jteOy" 2, fMdz' H 29 Odzdzddzy dzO
tesL W istcdilzo Odzdz?, f sHO9o Odzdz? ° L OB dtcOdadzy, ¢

B io@' Mis! fohMisksdBd@OO®y tdC o, ¢ tods

B,1T®Otcls' Mlis! tSyLedsdifs sdzts YsBslsdo * 9, G todg;

By | 9 Otcls' Mls! ftoesmistss BOdzj oteso dr dzsC s
Wstmiodzdz MMmlsOe ' o, fHOY ° ftodedtcOdzdzs

B,,T 8 Otels' Mis! diOpfiplsse Oz O o Odz! des’™ BON «

B, i ® Otels' fMis! fosmissyr M d&zOH" o, ¢ tcdg

B, | 90t fis! ddavdzOd Oz o dzO f' " HO L
sBMdzzc o zo[B.dzdz™ d3, G tcdz

rdwe' offC da@ Hillr dz® 6" ° L Odzj ¥ Ols ® " H Yyomk
9 0cetsdz’" 9 IsO "5 ¢ dz St Bdf,” HY Us'j - disigrsls ! '
nOttOCIsjtc odL dzOYyoOs Is+ mw LG  Hdes L OC sdz
o' HdesfdlIls! MW HB disHj dzj 8 Ofiptlets s O&) B g g dats 6 5 dzth
WEdS y' ' LOdzjyOl! o' H C' dz Ctsfls® o 0Octsdz o,

sO o A ty' ke Odzdz .

djtjHd ydmj d dsfl' eioses dgdess (ol | WGoydzt
sy CkzoOdzdze sy dzdots odL dzOydlsd mj ® Hds'tf As.d3ts
Yy!' sets dzj sBr' Hdzs f sBEkHEZO Olsd d&OI§tg ix@is 'd @dz d
' odgvdzdz’ ), N5 o HlsomE®sls! Is] RdabsEydy '
MlsOdzy' 2 §td dsd S Odadz” .

lstsoOdzt s ¢. [., stlsjdeSts ¢. [ . [ B6H Mds'dnyidsO0 edsizdfi§ Qz! H B SENHS JOW >E
ftecOy' uvSter 6y v -29.00 3. - 53. g. 25

[2] sBljditts ¢.[., stoOd te ¢.J. [k LOy' v Isjads ydescgts
mOte¢ " 9. 2002121.° 49. . 117

183



ur s 656. 025

Pwr mfr R { 1ouvalu~ragsuvrRI1 RMWASIRY W
trtrodr v ? ool fdlom LIy L Twra,

APPROACHES TO PROVIDING EFFICIENT SUBURBAN TRANSPORT IN
THE CONDITIONS OF POST-WAR RECONSTRUCTION

[
1 (

s. Is. da I. 1. stcOMmdztsh Is O dz, omy
1 Oy’ s5dzOdz' dzd?2 v tcOdzmMidgicilsslzff 20 b

PhD O. Krasnoshtan, postgraduate student B. Novytskyi
National Transport University (Kyiv)

2O dB tuI=stsEe & G'dla@ijz.'éflslj’-l" ol " o datiuc OL @ad dz0O dzd

aﬂzlq’EQH%OudzO ¢ ¢ fMmls! dzO M dzj dzdzv L o5z ",

i VCteO’ dzd OBtS LO CttcHBdz UvOESGLOW®' H

Yy Odzr dzd - HtMd H>|c1dz,JI 3. [ . llEkad

ssets 2023 ts. Cdz €' MmisH CGleBBOH W dz L

h d zOmw  dzO BJol3dz<;lz®|8&0dzc{sc{tiqlz;’dslzfr})@dzJ

| BO Y dlsdztso ' ZHddzCd, tBO6' CIsd ff tesdzd fi
d fitjd n dmw CteO® detss *° tsHdzd O3

' SdefrJ

g—@
He §

~ O FR, NEFOOO_FRO0O® g,

GO on F
)
PEIg F2 2

-%f%%§
&

g8 o=
oR

-

F
&

Zy' ‘s LSO dzd . { H dzd
d3Qq’ ' HYf s " Hdzd R tcj G
‘s dzOL do OB Is! h sH j dzdz
tesBsIsd (° zOL OH) , h te

g_m k)
N T O
gge
i
~1m§-
NGO

Q_
~-&
[ﬁ
;_B'G-
O]
_d

. B3’ fnu

' fls! LH" 2Mdzs 9 OBd HEBOW Iisdizf C ts a5'tc sdgO¢
B My welsd ( dOo yOdedzv) IO &' M~
OHZO JSEBdtdh ydz0 mdkskzoy' v o CtcO’
d Hd&v ftotsydoOdzdzv B dz' N HisMis 2§ dzj
iMftedL otsH ! HB L dz2Oydtsets L tetsfls Odzc
OL A L Isddz tmhdztse dz stsySd f§todOdzOH OcC
YyJ dzlstcOy ' w tetsstsqq’: a3 My ) L dzZOR SH W Is! fr
dzts 0 dzj dzdzv d3 BBA‘QIS i tocts d3d frifditstdfifrisdzts o Iis ¢
SB
sG

R et
R LM
z0L0 T
7R o
%Q,i" 13

&:UT

9
d dzd ylso 0 Hfso ' Hdes, €' dzw Stsfls’®
0] ts Ltelsfr]lsG)ddeW oddedCdzj ftslstcjBO I L OB
1l ¢ sted fls O dada” G&B%G ! Csets OolstsdiisB ' dz' o
kO wg eﬁn@dsd flg ®F dthsdz‘Qc{ s fjtcjo0Oc
1.f{ sB' dz' dz' Mmls: . ;sx do ' Mls! cdzyst L &
aqgsmqm50®®W$ h JtotsC B Siotsy oz dzj dzegj tog Iy d
2. dgzy ¢ sy . [ MlsC’ Mis! OolstsBEMO fr]JtGJ}
Hdzv L OB J L § jyyoaizw tstodzdeiso s’ d3° Gt
9 d &3OG O odStstcdmistso zo Olsd L dzOydzkz Q‘dz-
Aj HEtSL otV ey s tcj Ockzo Olsd dzO L ¢
SHJdd y!: dz0 dz' dz' ¥ .

184



dzJHlsdz C'9 9 HdzsMmwlIs!

sdztse ' ydz mis' . ¢ dsls s Bl IG ¢ Zzadze{C s do dzlinlis
dzdz"d,C M OF Is L &z2Oydzz € " dz € ° Mmis+ Mls

fr]thGIZ

CO fOMOYdesdy' Mmis¢ ' Mis+ (k2 s’ o daw
¢

H

s

[

=0

O dzOH " 2dg MIls' . 1 0Odzj ydz Mis! o' H
dz' mis HEBGHY ds@ded2 * Ylzls tclzn 2. 1 o
dzv e Is! GCcleBOHW dZOd3 L H' 2Mdzs 9 Olsd v
sMmdes dzgdL ! €d2 ' 9ajdz dzsECOd LOyY"' "’
yofm k fteddd M Sk M sdzkzyj dzdz' |
mMw c' oH dajzecdig otfsOdzd o 1S OGS 4 OF et dzle z[ -

I My yd Mo ' Hydls' Jtes dzj sBm' Hdz MIs! ttsL G
HdzZw L OBjJ LY jyddedzw BOVIsdzdStsodm d3 ctcOY' 2 ¢
‘ IstcOdzf tstels LO&'L@dQ%d?JWM%MHMCMH@N@‘
L Odz' L dgd yts’ d3j toj ", h s fmis s tcd ydats W st
Mfjy Odz' LOY ¥. v Mra HdedR tj ' tsdzOr L dzOyc
‘ 9dc Hdzdd3 " H kdzlswdga HdzvW Lo dIsCk IsOd
LO HEfshRsesY sj dzf € o .

PWN
D'Il_ﬁ_l_l_&m'Q—

¢
tcw
s
J

1
o
9
dz

ol
WO "H N F A

1 Jtoj 9 O¢G q

1.[ " Ml ' Mis: SH dzs G 5 90EBdz0 Jjdzj Slstetsy ts
f OOy dte' o, ) Is 52 yom wg 2 Isdf tsetsg
[ dzj Slstesf 5" Hd HBLOBAZYE Is! Wstcdizlzo Ols d
o Ocsdz’ 9.

214LO&J»®‘MBJ o' HOftsEtRH dzd rn EZ @z SO s

3.tka LO Y ' bCddz ctcOW ' C 5.

4. sCOdz' L Oy v. rdzv tkrk odCttedmlstsolz’
o] Isdzls SO odsBdzdylsats L O yomlsddz f ¢
LGhBBG@d

5. Stsdzts@ ' ydz fls+ .

1 JHEBsdZ €d:

1.1 St oadgv dzts d3j dzh O YOMssls O BOEAIY stethlzy o

2.1 dzOydets dzdy yO© dtsB ' dz! dzg' Mis! . ) Odzj ) dz' Mls

3. [ § dzgh By dzdo sMls® htsHis cdzydesets toj O

ltcOnsoalkzs yd HOdZ theBdzdeotsMmis' tBtsa odH'

Zz02 CttOh drn WwCtshmilsj 2 L QW€ Isd tsezig H ts dsds O ¢

E  fsflstcOY H Odzd A tcj ¢' BdzO~R . 1 .60
IsOdzdz? OolstsdisB ' dz dzsets ISteOdzmy Stclskz
dudzdn § zOls Y sdcdgzy O j tzj § Floiszte" L 8 d &
f OMOY dtc' 99 dadmls Oadz" h *

[MJwdzls j o' 8 L [ dzaztkdny ' [d2 eigpdpigdBUROzttps://suspilne.media/396044dtverdzenna
ocinki-pro-8-miljoniv-bizencivz-ukrain-nemaedirektorkainstitutu-demografii/

[2] { 89 j dzeyOS . l L dzOyJ dzdzv O@ dz Hz bede¥ © CHAsy ' B 1 j d Cae @&yfeuBzd A dz
a3d dzj HY @32dzls 2006. w. 130.

381 c¢ L d3' dz¢ 9 Odzd W sBMwGEd 9  H B BuldlCo lAs dzO % I§-t§ @2=BJRL: v C 6 O ¢
https://www.slovoidilo.ua/2021/10/11/infografika/ekonomikamkinyuvalysyaobsyahyvydobutkunafty-ukrayini

ooo 1
St
T o
ﬁ'Q—
g§=&
T2 H

185


https://www.slovoidilo.ua/2021/10/11/infografika/ekonomika/yak-zminyuvalysya-obsyahy-vydobutku-nafty-ukrayini

[MuvCted &0 oadlstcOIsddzO dzO0 " B stels dzOW Is mf tatmjAft b jjfa@RARE: s yOls ¢ &
https://bizcensor.net/n3354413https://biz.censor.net/news/3354413/ukrayina_vytratyla _na_import_naftoproduktiv_z p
ochatku_roku_33_milyarda_mytnytsya

vrs 656.025.4:658. 7888

fofRuorffréf?rw vé¢ wovrtffroef?rw JIoéruvor,

MULTIMODAL AND INTERMODAL CARGO TRANSPORTATION

C OdzH . Is j = dz. dzOkz € .OMmf." [td.0 ddsts Mulskz Waztky
LEtO dzm! €d2 Hjty Ooaded?2 bkdz' 9 jtemdilsjls L Od

O. s ostiennikov, PhD (Tech.), V. Buklepostgraduate
Ukrainian State University of Railway Transport (Kharkiv)

[ bdz tsH A jasj o jiL ) iledeb e Odzif Stclskzo Odzdz® o O¢
Hseostetsds, WwCj odCdlz' Is' qw B' & hj dz
stcOdzit stelsdzd s HESEdsj delstsdd (S sdesMOd3j dals ¢
[tcOdg LOY' ¥ cBzd sqssHOdz deds G itejegjlLjd
Bd' sSdBsHOd dsdts §jtjojLjddy, O kOCGY
oL dzOYOs Is! fw HSCBo Stletsd Bz dz Isd dssH Odz! dat
HSE 5o Stc O di3d

[ B3z dz! Is d disscHEQjdi jd j L j dadzv  d3tsy 2@ Iz o 'L H ] tifrids]
o Odzls Oxezd R WL PIs ' L Of fdORBIR sagcBttdz dscts kEod

1 Jtjo0Ocd o fzsits dsiigflsiidsdadddz’ dzd =~ f jtof 9 4 L § dz
fsh' B HeMsOaCd o20dsOy & & 3§ ®KOL,jtedSs Oc
& Bd2 odH lwOdmnistlsk, o LOdjydshs' o' H
oBlssfls' .

[bd s dBsHOd d2' f jtejo

J L Jdgdz? ° SHdzd d3

sstce' adz', feslwensd sMisOdedz 7 40 tsC' & BE
s zOmdw " COy" v

-l dzzlstet M d2' Bz dz Isd B Qziddz'ls d Gt e P dz

fjtoejojLjdedaw BjL fjtojlsddzze H j to) O dats @ ts
- [ dzOte s H dg BBz dz' Is d d3ts H @iz dalz'ls  izfs 6 P alz,
fjtojojLjdedey L ffjtojlsddetsds Hjtey Oo detsc ts
Oz’ L. tsMisOdedz’ = HEBMdz' HY J d& ' fzBdz' €
' Lizso JHE®R GBzd sdksH Ok dscéts 2 L @Oyo:
Ho sd30@ OB ts OBddz'IshtejO daindf Hstelslz ©® tsHdz' 2 ‘B jla’ 2
fjtcj ©oOdzlsOy jdzdz? 9 0OdzlsOyE " H YyOfm L d3 dad Ist
b dz2Odz' L 28 yd dRBzdz sddBtsHOdz' dz' ff jtoj o jL j dada
sfdz Hykzo Odz ¢ 0 CfetOdztAS Isw . MjtejH M 7 odH" ¢
G’Idzfnpls LO2 B3O ftotseo Hdzgg d3 Myg .
[ H ‘L fitmMfiClkdodzdn Isjndasdzse 2 Ist
fnljlsfr]‘B L odSitstedMmMlsOdedz d3 Ctsdzlsj 2 dzgjib" & Iz

186



200000,0
175000,0
150000,0
125000,0

100000,0
75000,0
50000,0
25000,0

0,0 — —

2016 w2017 w2018 m2019 m2020

tdMm 1 OcOBO wsLfSH 22 9 O0dsO)y s 62 t6°
-200 tts¢d kjtedlstste' '8 vSEtO dzd

g . [ . [ d 30teykz ¢ L OL d&z0yo°* , h ts ¢ C st dzj
sjrdsdse® ' @B@O2HMStdOd " Wstdhst i
HOSB [s! LBBGeE ' dzlsjcictcoOdes oS tstedMmMisso o Ols
dzOH Ot Is! Qe dandsfigteC d2 ' o jdz@ Mmjtoco Mk f jtc]

[ . w. 1 J steg dz€ 5, Bzdz' Isd &3tsH Odz! dz' fjtcd oy
o' LdzsodH ' 9 dztse’ Misdyudese s ftetsyj Miz. l " dz 9
B Y dzZOte s H dz' fjtojojLjdedzgvw 90dzlsOy bk L 3" h Odzd
9 0dzlsO bz Hts fkdeClsk ftodL dzOyj dzdz? HoBBO C
f* " HMlsOe' ‘Hddsets Htsetso Btclze [ 3] .

I Hd3 dzdz’ Mls " dzlsj td3dsH Odzr dzgd s SO Blzdz' Isc
sz, "

- V3 dzt s 35 H Odz! dzd 8§ t§ 5 yslideOjdaimnit dedesz o (
Bdlty EZyombdzs. 8H d2O ¢ RBYf O

- v ' dzlsj tedssH Odz' dzd - 14l d jsilO)dedzy A
HJ G dz€ BgfOdz’ v d3d .

- L dzls 3 H Odz! dzd )T RO dad § dedzdgO ¢
yomis¢ kz 9 HfYBo HOM desfls’ | h s ZMm¢ dzO
odfOHCE HshCtsHYjdadgw Istseo Otclz

- U d3zdz! Isdd3sH Odz! dzd = dzY ‘tclg ‘o P P Gegztg Az
HSCEZd3j dzls' @ Hdzv oM sets o 0Odzls Oy Iz,

- U " Ozls tdisH Odz! dedgVer ddf SSB & 6 H dz] @gls 30
f OC HEs'Cdzdzj dzls' @ Hdzw to' L dgf & OtelgOdzed €' o

10 @t &d MmYysmisjtedyddd” g Glzd’ sddisHO
f4tej oOGcd:
- )1 ded ) J detiz®@Is o d Is
- VS dZOHOdzdz? HEBsEtSoaBBE L BHd "¢ ¢
- uwiBtesy dzdzv yoOmkz HBMSOsCd (HBM
' HtewHdzd §)

a3
Is

187



- Ssodmf o’ Lddt Oy L' Mo’ dsc
- 1 jvutfjydzo HsMisOoe € O o Odzls Oy * o (
o' Hfi o' ' HOdz' dz' Mmls! )
- JHddz §OCjls HsCEYg dzls' @ Hdzv 9 Odzls
1 0 di3ss HEZ &GSz, o y' WOCIssted o ff dzd o
fr]t]"m:c{W*flsJ COtcdzd 3 Ed@iso O3 M " o f tcOY" Il Mo
L heo s’ o3 oWt

O] :
d ftsimils’ 2 dad &z, dzOH * 2 dzd B3

tedL d<¢ o ddzd S-

s

' H
dD A dzdints ofiffdsla is®@ v 'j 2zdz? s j tod3’ dal
w ¢

o 0dzs Ok, fhCtSHYjdz@ SO hj BJjLA Y dm
[1] ] g Ot .. l1jtemf jSIsdoed tesLodlsC L " delsj todstsH Odz' d
(http://lib.kart.edu.ua/bitstream/123456789/11075/1/Ohar.pdf)

2] 1 ddB30teylz¢ ¢. [ fofg Oz O 5" -dziste O iy ff B &s M d Mls j o " del
SOdZISOXtSUJtGJSJLJdZ’ .ol Mmded S v ¢cf 182200 CO fsdz Isjrdz COe.
Bl ibtijdits [.w. lttsBdi B3 tttsLodkllkz d&rzd sddisH Ok ddihk f j toj

URL: http://wwweconomy.nayka.com.ua/?opzl&z:S!iB]Z

vurs 656. 2

Tt d Py rAWW 7 1wy
bt

PROPOSALS FOR IMPROVING THE EFFICIENCY OF CONTAINER
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INNOVATIVE TECHNOLOGIES OF TRANSPORTATION OF GRAIN
LOADS
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CURRENT STATE OF THE TRANSPORT AND FORWARDING
SERVICES MARKET
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RESEARCHING THE TRANSPORT AND FORWARDING COMPANIES
ACTIVITIES WHEN THE DELIVERY OF GOO DS IN INTERNATIONAL
TRAFFIC DURING THE WAR
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To ensure competitiveness in new conditions, the main task of the development of
the railway industry is the graduaevelopment of modern organizational and
management technologies that are widely used in industrialized countries [1, 2].

The energy sector on railways is one of the most important and integral
components of the economic complex of Ukraine. At the same &nergy security
is one of the most vulnerable links of the state's national security. Increasing the
energy efficiency of any enterprise, reducing the level of energy consumption while
maintaining production volumes, reducing the negative impact orrthigonment
requires making appropriate decisions regarding the strategy of using various
resources. This is based on energy audit and energy management [3, 4].

From a scientific point of view, an energy audit (energy survey) is a technical
inspection ofenergy consumption at a facility with the aim of determining possible
energy savings and providing assistance in its implementation through the
implementation of energy efficiency and energy management mechanisms [5].

The main purpose of the energy surigy

I obtaining data on the amount of energy resources used;

I determination of energy efficiency indicators;

I determination of energy saving potential and improvement of energy efficiency;

i development of a list of typical, publicly available energyisgvand energy
efficiency improvement measures and their cost assessment.

In Fig. 1 shows the structure of the energy audit, which includes four main stages.
At the first stage, familiarization with the object and its main technological processes
takes plae. At the second stage, a map (energy passport) of energy consumption at
the facility is drawn up, that is, information on energy consumption by individual
processes and equipment is collected, energy saving opportunities are determined,
current data isampared with nominal data. At the third stage, an assessment of the
economic benefits from the implementation of various possible esangyg
measures is carried out, the selection of an ersagyg program, and the
preparation of technical and econgndata. At the fourth stage, the implementation
of the energy saving program and the launch of the energy management system are
carried out.

For electric rolling stock, an energy audit means determining the efficiency of the
use of fuel and energy resousceand developing recommendations for their
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improvement. The engineering and technical personnel servicing the traction rolling
stock should be interested in conducting an energy audit, as this will reduce the
consumption of energy resources. That is, thergy audit and its separate stages
(conclusions) are an integral part of the energy saving process.

Overview and Obiaining data o
Stage 1 :}> description %> on used energy ke i
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F'g. 1. The structure of the energy audit

Effective use of energgaving technical means on traction rolling stock due to the
use of innovative solutits and technologies will reduce costs and increase the
traction and energy efficiency of the transportation process.

The current state of Ukraine's railways requires work on the modernization of
electric rolling stock, optimization of freight and passengexin schedules,
increasing the level of application of regenerative braking, and reducing unproductive
specific energy consumption for train traction.

The further functioning of railway transport should be inextricably linked with a
gradual reduction irenergy intensity and an increase in labor productivity, which
will, accordingly, lead to a decrease in operating costs related to the fuel and energy
component, as well as a significant reduction in the impact of the transport industry
on the environment.
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FORMALIZATION OF THE PROCESS OF ASSESSING THE STATE OF
RAILWAY STATION INFRASTRUCTURE

G. Shapoval Ph.D (Tech.), L. Lys postgraduate, O. Sukhariev master
Ukrainian State University of Railway Transport (Kharkiv)

Recently, railway transport in Ukraine has been operating under conditions of
military conflict. The raivay infrastructure has suffered significant damage and
requires measures for its restoration. Due to the unsatisfactory condition of railway
station infrastructure, deviations from the train schedule occur. Additionally, the
suboptimal state of railway stan infrastructure can lead to emergency situations.
Hence, there is a need for research aimed at assessing the state of railway station
infrastructure.

The infrastructure of railway stations and the placement of essential devices on
them should ensure éhsmooth movement of wagons and locomotives within the
station, the possibility of mechanization and automation of loading and unloading
operations, minimal passages for road transport, and more. When developing railway
station projects, it is essential tmnsider isolation of mainline and maneuvering
operations, adequate levels of throughput and processing capacity.

The assessment of infrastructure condition should take into account the results of
current inspections of station tracks, turnouts, sigrajbkting devices, and other
elements. It allows identifying urgent technical issues that require prompt resolution.

The evaluation of railway station infrastructure is a top priority task. The
unsatisfactory condition of individual elements of the railvg#gtion infrastructure
hinders the quality and timely execution of train operations. On the other hand,
excellent infrastructure does not guarantee the high efficiency of station operations.
To ensure reliable and safe train movement through the railafigrstaccording to
the established schedule, it is necessary to ensure the effective execution of
operations outlined by the station's technological process.

Train delays at a railway station can be caused by factors such as the
unsatisfactory state of th&ation's infrastructure, ineffective organization of work,
poor condition of the train, and so on. This can lead to disruptions at adjacent stations
due to deviations in the train schedule.

To assess the state of railway station infrastructure, it isssacy to compare the
actual time taken to perform train operations with the normative time established by
the station's technological process. This will help identify the causes of delays in
specific elements of the railway station infrastructure andldp\e set of measures
aimed at addressing them. Therefore, the formalization of the process of assessing
railway station infrastructure is a relevant and crucial issue.
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ANALYSIS OF THE CAUSES OF INTERNATIONAL CARGO DELAYS
DURING CUSTOMS CONTROL AT CHECKPOINTS IN UKRAINE

M. Moroz' (Doctor of Tech.), H. Shelekhadn(Cand. of Tech)
'Kremenchuk Mykhailo Ostrohradskyi National University (Kremenchuk)
Ukrainian State University Of Railway Transport (Kharkiv)

Customs clearance, as a mandatory procedure for obtaining permission for goods
transported to any country, is often one @& tletermining links of the logistics chain
in the overall duration of the delivery of goods. The increase in the volumes of cargo
transported from Ukraine to other European countries by rail in recent years has led
to an increase in waiting time at checkys and border railway stations. At the same
time, the waiting time for customs control at certain checkpoints reached up to 25
days. This results in an extended delivery period and serves as a reason for the
reduction in the value of domestic goods, magkithem less attractive in the
international market. Therefore, the question of reducing the waiting time for customs
procedures is a strategically important task that should be addressed
comprehensively, taking into account the technical and technolagiogdonents of
this process.

In contemporary scientific literature, there are not as many articles and works
dedicated to the improvement of customs clearance technology. Significantly more
attention has been given to developing measures in the finammdak@nomic
aspects of customs procedurds increasing revenues and fees, implementing
tariffication in accordance with modern international standards.

Therefore, firstly, it is necessary to develop technical solutions and technological
measures to improvaistoms services with the aim of reducing the time cargo spends
under customs control and avoiding large queues at the border.
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With the onset of the war in Ukraine, more than half of domestic enterprises
either partially or completely ceased their operadi due to the destruction of
facilities and infrastructure, the occupation of regions, high levels of uncertainty and
risks, disruptions in materiéchnical and production ties, and forced mass
migrations of the population. These factors also impattedransportation sector of
the country, the enterprises of which constitute 11% of the total in the industrial
sector.

Significant changes have also occurred in the expgyort component of freight
transportation. After the blockade of seaports, th@egargo flow was redirected to
western border crossings. However, the capacity of EU infrastructure currently
cannot handle the processing of large volumes of Ukrainian exports. The insufficient
number of railway crossings with different track gaugesiénia the transportation of
goods by rail. The technical capacity and fleet size of neighboring countries are also
inadequate.

Moreover, the process of rail freight transportation is accompanied by prolonged
customs clearance, leading to additional delBysthe middle of 2023, the export of
goods from Ukraine had decreased by oved@%. This reduction occurred across
all modes of transport, but considering that before the war, over 90% of goods were
exported through seaports, the export logistics unelergignificant changes.

The analysis of the reasons for the significant duration of procedures during
customs control, as provided in [1], allows for categorization into three groups:
technological, technical, and issues related to document processing.

The reasons for problems with customs documents include:

- a large number of accompanying documents and obtaining certificates of origin
for goods at the customs, the absence of simplified rules for determining the origin of
goods, and the taking of samptEgyoods;

- inaccuracies in cargo information, roampliance of the cargo with the
provided information;

- the absence of a complete set of necessary documents;

- inconsistency between Ukrainian and foreign transportation documents;

- changes in the custes value of goods or requirements for its increase.

Technological factors influencing the duration of customs procedures include:

- lack of transparency in decisignaking, conflicting with the requirements of
international trade laws and control compliamzveloped by the WTO;

- complexity of the procedure, which depends on the customs regime, type of
cargo, destination or origin country, reputation of the cargo owner;

- intellectual property rights control as one of the formal customs control
procedures;

- quality control of goods for certain types of cargo, especially valuable ones;

- shortage of inspectors @ite due to significant workload of customs officials on
railways after redirecting cargo flows from maritime transport;

Technical delays at custs are caused by reasons such as:

- lack of proper customs infrastructure, equipment, and software;

- manual decisiomaking processes;
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- the need for scanning and weighing vehicles in the absence of regulatory
documents regulating the use of scanningesystduring customs control.

The key answer to accelerating customs procedures and avoiding delays in the
movement of international goods lies in the systematic development of customs
procedure execution technology that aligns with international standagdsh@dern
technical support for customs through automated decision support systems. The
implementation of such measures will significantly impact the activities of Ukrainian
businesses and the personnel of regional customs offices.

[1] Simplification of rade procedures in Ukraine: evaluations and expectations of busines2@34v 275.
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THE DETERMINATION OF THE DEPENDENCE OF MECHANICAL
CHARACTERISTICS OF ZRO ,-3 wt%Y ;03 ON THE SINTERING MODE OF
CERAMICS MOULDING BY ELECTROCONSOLIDATION METHOD
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LEtO dzs € d2 Hjtey Oodzd?2 bkdz o) g BEHEE" 2 O

O. M. Morozova, S.R. Martyrosyan, \R. Nerubatskyi
Ukrainian State University of Railway Transpdiharkiv)

The operational properties of ceramic zirconia tools fatlustrial applications
determine the requirements for the development and production of ceramic systems.
Exposure to very high temperatures over long periods of time makes it challenging to
produce higkstrength materials. Products meeting these requirsmean be
obtained by developing composites consisting of nanoscale reinforcing particles and
by selecting the most suitable sintering technique.

The aim of the study was to establish the regularities of dependence of some
mechanical characteristics onetlsintering modes of mixtures based on zirconium
dioxide nanopowders

It is known that the sintering of composite materials depends on such process
parameters as pressure, current and voltage, heating rate and time. All of this has a
wide range of effectsrothe structure and properties of the formed samples. In
contrast to conventional sintering, where the main driving force of shrinkage is
surface tension, electroconsolidation, due to the heterogeneous temperature field,
creates a heterogeneity of vacascthat causes mass transfer, which leads to the
reduction of large pores at an accelerated dite |

Some mechanical characteristics of Z8Wt%Y,0; composites synthesised by
hot pressing with direct current flow were investigated in this work. To fied th
hardness and modulus of elasticity, the method of Oliver and Farr was applied [2].
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Some mechanical properties of ceramics

Composite HardnessGPa | Elastic modulusGPa Referance
Zr02.|.3Wt% Y203 270 N 12 17, 6 N 1 Usint- t hold.
1400 3
446N15 30, 6 N2 | 1500 5
348N29 19, 5N3| 1600 5
3.5 N 87.5 [4]
ZrOZT 8 wt% Y203 3 60 [5]

A study of the correlation between grain size and mechanical properties
showed that the elastic modulus decreases with grain size.In the prosassyofg
the effect of grain size on mechanical properties such as elastic modulus, yield
strength and hardness for some ceramics, many models based on dislocation
clustering approaches for composites have been developed to explain the changes in
hardnessnd yield strength in the nanometre regidie [

Based on the experimental data, it can be seen that the most optimal mode of
sintering composites having the highest values of Young's modulus and
microhardness is consolidation of Zr@wt% Y,0O; powder atsintering temperature
T= 15004 and holding time t=5min.

To conclude, the study revealed the dependence of some mechanical
characteristics on the sintering modes of mixtures based on zirconia nanopowders.
Thus, the consolidation of ZsB8 wt% Y,O; ceramic at the sintering mode=
1500 ¢, t=5 min allows to obtain higktrength products for tooling purposes.

[1] | seC'j O df ulglf 5L dRPIsY dg" dfigs(tc Iz d3j dffistediz’ da@ssjsdiatize ¢ .4 . WS 9 € 4.
1 Jd oSz oz Oy O Hzdh B tc 100 d3jldz'. s Ote O,20184@00M

[2] Oliver W. C., Pharr G. M. An improved technique for determining hardness and elastic modulus using load and
displacement sensing indentation experiments // J. Maéxd 1992.0 7,N 6.0 P. 1564 1583.

[3] Chaim, R., & Hefetz, M. (2004)Effect of grain size on elastic modulus and hardness of nanocrystalline32rO2

wt% Y203ceramicJournal of Materials Science, 39(9), 308@61.d0i:10.1023/b:jmsc.0000025832.938

[4] L. Gat k a, L., Chicot, D. , ialG &t 2013n Madeling .of, elasRcamogdutusvant i |, L
hardness determination by indentation of porous yttria stabilized zirconia co&urfisCoating. Technol. 220, 181
139.https://doi.org/10.106/j. surfcoat.2012.07.025

[5] O. Racek, C.C. Berndt, Sufoat. Technol. 202 (2007) 362.
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PREPARATION OF HIGHLY DISPERSED PYROCHLORE BY
MICROWAVE METHOD OF POWDER SYNTHESIS
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[1] SanthosiM. S., SasikimarR. Influences of aluminiumAglass volume fraction on flexural and impact behaviour of
GLARE  hybrid  composites. Journal of  Engineering  Sciences 2019. Vol.6(1). P.6i 10.

DOI: 10.21272/jes.2019.6(1).c2.
[2] MamalisA. G., NerubatskyV. P., Gevorkyark.S., KislitsaM. V., HordiienkoD. A. Study of the cutting
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properties of a composite material based a®Avith 15 wt.% SiC nanopowderblanotechnology Perception2023.
Vol. 19, No.1. P.68i 79. DOI: 10.4024/NO1MA23A.ntp.19.01.

[3] SimondonE., Girowx P., ChaffrornL., FitchA., CastanyP. Mechanical synthesis of nanostructuredTi¥O,
pyrochlore oxidesSolid State Science®018. Vol.85. P.54i 59. DOI: 10.1016/j.solidstatesciences.2018.09.006.

[4] GevorkyarE. S., NerubatskyV. P., Vovk R. V., MorozovaO. M., ChyshkalaVv. O., Gutsalenkoru. G. Revealing
thermomechanical properties of 8k Ci SiC compositesat sintering.Functional Materials 2022. Vol. 29, No. 2.
P. 193 201 DOI: 10.15407/fm29.02.193.
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NEW COPPER-BASED SELF-LUBRICATING COMPOSITES FOR
PRI NTI NG MACHI MNPEED®D FRIGT®N UNITS

Doc. of Techn. Sci. T.A. Roik, Doc. dfechn. Sci. O.A. Gavrysh, PhD (Tech.)

lu.lu. Maistrenko
National Technical University of Ukraine

The service life and stability of equipment remain important aspects. This
primarily concerns friction compents of printing equipment that operate in severe
conditions: high rotation speeds (up to 2,000 rpm), increased loads (3.0 MPa and
more). Such conditions of applied loads are peculiar to the performance of friction
components in offset and press cylindefrsrinting equipment such as Solna D390
and Solna D480 offset printing machines (Sweden) [1TI2¢. traditionally used cast
Cubased antifriction materials (bronzes, brasses) do not satisfy the growing needs of
modern machines for severe friction comahs, for example, for high rotational
speeds up to 2000 rpm and increased loads up to 3.0AfRah rotational speeds,
complex physical, thermal, chemical and deformation processes take place on the
contact surfaces. Under these conditions, any limbdcant is inoperable and solid
lubricant is added to the initial mixture.

In this caseantifriction bushesnade of composite materiadse very promising

Objectiveof the study is to research the effect of manufacturing technology on
the formation othe structure of the selfibricating antifriction Cebased composite
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with Cak solid lubricant and its effect on tribological properties at high rotational
speeds.

Subjectis new antifriction composite based Gu, alloyed by Ni, Al and Si, with
the Cak sol i d |l ubri cant a ded.i @)i NMln0s.(,0 ) Avlt 1. (A
0 . 8) S8.0)Camkwadstudiedln the studies we have used the technology of cold
pressingollowed byhot pressing to minimize porosity. Cold pressing was performed
atroomtemperaturand speci fic pressure of 350714
was 121 15% after c o-prdssing opeston wag perfolined dt |,
temperature t = 82071870 UC inthaatnodpkeres p e
of a shielding gas ). Ther el ati ve density of the sa
pressing [2]. The new composite copperbased material has the complex
heterogeneoustructureafter manufactureusing the developedechnologicalmodes
(Fig. 1). The structure provided formation of ghi antifriction properties in
comparison with cast brass [ 1, 3-$peed u s e (
units (Table 1).

Fig. 1. The structure of antifriction composi®u T ¢64..000 %N1i d .(07). WAl T ( O
0. 8) %SBi0)%Ca;. O

Table 1. Corparative antifriction properties of the developed@unposite and
CuZn36 cast brass

Rotational Speed, rpm

Material, wt.%, 1,200 | 2,000
Load, MPa
1.0 3.0 1.0 3.0
Frict.| Wear | Frict. | Wear | Frict. | Wear | Frict. | Wear
coef.| rate | coef.| rate | coef.| rate | coef.| rate
Om/m Om/m Om/m Om/km
Composite,
Cu(4-6)Ni-(7- | 0.17- 0.18 0.18 0.20
10)Al-(0.5 0.19 46-54 0.21 4852 0.21 o763 0.22 68-74
0.8)Si(5-8)Cak
CuZn36 cast| 0.08 | 0.004 | 0.28- | 128 | 0.06- | 240 | 0.32- 560-720
brass 0.13| 0.008 | 0.36 | 160 |0.110| 320 | 041
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