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JlucepTarliro MpUCBIYCHO MUTAHHIO YAOCKOHAICHHS TEXHOJIOTIYHUX MPOIIECiB
NePEeBE3CHHS 3CPHOBUX BAaHTAXIB 3alli3HWYHUM TPAHCIIOPTOM B  yMOBax
pedopMyBaHHsS Taily3l HUIIXOM BIPOBA/DKEHHS B €AWHE 1HQOpMaliifHe TMoe
METOIB PO3MOJLTY MOPOKHBOTO PYXOMOTO CKJIaTy Ta (POPMYBAHHIO CTYIIEHEBUX
MapIIpyTIB .

[IpakTuyHi pe3yabTaTi poOOTH BILIMBAIOTH Ha Mpoliec (OpMyBaHHS MICIEBOI
po0OOTH Ha NUTBHMIIAX, IO BIAMOBIAAIOTH TEXHOJIOTITYHUM MOKa3HUKaM (OpPMYyBaHHSI
CTYNEHEeBUX  MapupyTiB.  BmpoBamxkeHHS  aBTOMAaTH30BaHUX  MPUHIIMITIB
dbopMyBaHHS TEXHOJIOT1l 103BOJIUTH CKOPOTUTH TPUBAIICTh MepeOyBaHHS MiCIIEBUX
BaroHiB ITiJl KOKHOIO BaHTa)KHOIO OIEpaIli€l0 Ta CKOPOTUTH 3arajibHUK 00Ir BaroHa
3epHOBO3A.

[IpoBeneno aHami3 ICHYIOYOTO CTaHy arapHOrO CEKTOpa, WOTO MEPCIEKTUBU
Ta B3aEMHHM 3B'I30K MDK Tanmy3smu. OKpiM TOro, MPOBEAEHO aHalli3 PUHKY
MEepPEeBE3CHb 3€PHOBUX BAHTAXIB 1 BUSABICHO KJIIOYOBI YMHHHUKH IO (POPMYIOTH
XxapakTep #oro po6otu. Tak, mpoaHaNi3yBaBIIM EKCIUTyaTallliHl TMMOKa3HUKH
3epHOBO3IB TI0 XapKiBChKIA perioHaNbHIM GUIli  3aTI3HUYHUX TIEPEBE3CHb,
BCTAHOBJICHO, MO CEPEIHS IIBUIKICTH PyXy 3€pPHOBO3a B HAaBAaHTAXKCHOMY Ta
MOPOKHBROMY CTaHAaX IMPHU MOBArOHHHUX BIANIPABKaX CTAHOBUTH OJM3bKO 7,6 KM/TOA a
py MapHIpyTHUX BigmpaBkax Omuspko 11,2 km/ron. BpaxoByroum mpumopToBUi
XapaKTep BUBAHTAKEHHS 3€PHOBUX BAHTAXIB CEPE/IHE CKOPOUEHHS 00Iry BaroHa 3a
PaxyHOK CTBOPEHHSI MapUIPYTHHUX BIJIMPABOK CTAaHOBUTH ONM3bKO 2,5 nodu. Tomy

BUHHKA€E MpobiieMa npu (popMyBaHHI MOOJUHOKHX 1 TPYMOBHUX BIIMPABOK Ha
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3QJI3HUYHIN AUIbHULL. BrOpoBaJKeHHS THYYKMX JIOTICTUYHUX TEXHOJIOTIN s
3aJI0OBOJICHHSI TIOTIUTY Ha BiABAaHTA)KEHHS 3€PHOBUX BAaHTAXIB JO3BOJISIE ONEPATUBHO
IUIaHYBATH MICLEBY €KCIUTyaTalliHy poOOTY Ha MPUHILIUIAX PECYPCO30EPEKEHHS Ta
BIJIKpHMBA€ MOMJIMBICTD JJIs TOJAATKOBUX BapIaHTIB OpraHizalii MiclieBoi poOoTH.

3 wmetoro dopmanizaiii 3aBAaHHS 3alpPOINOHOBAHO BUAUIMTH  KJIIOYOBI1
YUHHUKA B ONTHUMI3alii NMEepeBEe3e€HHsS 3€pPHOBHX BaHTAXIB, IO SKHUX HaJIEXKaTb
ONTUMAJIGHUN PO3MOJi MOPOXKHIX BaroHiB, iCHyl0Ua CTPYKTYpHa CKJIajoBa Ta il
B3a€MO3B’ 530K 13 IHIIMMH y4aCHUKaM IEPEBI3HOTO IMPOoIeCy, MOJeib (HOpMYyBaHHS
CTYNIEHEBOTO MapmipyTy Ta iHdopmarliiiHa ckiamoBa. [HTerpamis 3ami3HUI 0
PUHKOBHUX YMOB TIpalli € HEBII'€EMHOI YaCTHHOIO peopMyBaHHS rany3i. Buxomsdu
3 LbOr0 OOCATM HaBaHTaXEHHs, 3a0e3nedyeHHs MoTped IHIIUX  YYaCHUKIB
MIEPEBI3HOTO MPOIIECY OMEPATOPOM NEPEBE3CHHSI Ta 1HII €KCIUTyaTalliiHI TOKa3HUKHU
MaloTh BIATOBIaTH BHMOTaM PHHKY Ta WOTO TEHJCHIISIM. 3BakKarouW Ha IIe,
dopMyBaHHs OyAb-SIKMX JIOTICTUYHUX Ta YMNPABIIHCHKUX BIPOBA/KEHb MOBUHHO
0a3yBaTHCs Ha MIPUHITUIIAX PECYPCO30EPEKEHHS Ta ONTUMI3AIlIl BUTPAT Y ILJIOMY.

Ha mnsixy pedopmyBanHs rany3b Mae 00’ €KTUBHY CUCTEMY OOMEXEHb 11010
icHyr0u0i 1H(PACTPYKTypH, IO 3a CBOEI TMPHUPOJIOID Ma€ TEeBHI 3B’SI3KH 13
y4aCHUKaMH TIEPEBI3HOTO MPOIECY, SAKY MPEACTABICHO Y BUTIISAAI (PYHKIIIOHAIBHOT
cxemu. Taka CTpyKkTypa BHU3HAYa€ Ii€papXiduHy 3ajieKHICTh, BHUJIUICHHS pPIBHIB
BIJIMOBIIAJIBHOCTI Ta MPUUHATTS PillIeHb, MPOTE CyYacHI TEHIEHIII MPOIOBKCHHS
IHTETpyBaHHs Trajdy3l B PUHKOBE CEpPENOBHUINE B KyIi 13 CTPIMKUM PO3BHUTKOM
iHdopMaIiitHOro moyis 3000B’S3y€ BUXOJUTH 3a PpaMKH TPATUIIAHUX IS
3aJII3HUYHOTO TPAHCTIOPTY CTPYKTYPHUX OOMEXKEHb. Y TaKOMY BHUIIQJKy CHUTYaIlis
BUMara€ HOBOTO (hopMaTy B3a€eMOJIl MDK yciMa ydaCHHUKAM TEPEBE3CHHS, SKUM
J03BOJITH TaTy31 BIAMOBIIATH Cy4YaCHUM BHMOTaM.

3 METOI0 CKOPOYECHHS MPOCTOI0 BaroHa BUHUKJIA HEOOXIAHICT Yy hopmatizartii
MIPOIIECY PO3MOALUTY MOPOKHBEOTO PYXOMOTO CKJIaAy i 36pHOBI BaHTaXi B yMOBax
3aCTOCYBAaHHS JIOTICTUYHUX TexHoJori. Ilpu upoMy BpaxoBaHO, IO PYyXOMUU
CKJIaJl MOXE€ MaTH O3HAKU HE TUIbKHU 32 CTAHOM (HaBaHTAXKEHUI — MOPOKHIi), ane i

OyTH NPUHAIECKHUM PI3HUM ONEpaToOpaM PYyXOMOTO CKJIaAy Ta MaTH BU3HAYEHY
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JUCIOKAIll0 Ha 3aini3HU4YHIA Mepexi. I[Ipouec dopmyBanHs 3a0e3nedeHHs
PYXOMHM CKJIaJOM 3aMOBHUKAa TIOYMHAETHCA 13 TMMaM ATKA TPO 3aKiHYCHHS
BaHTA)XHOI omeparii Ky HaJae BaHTaXOOAEpXKyBau IicIs BHBAHTa)XCHHS BaroHa
abo Tpynu BaroHiB. AHAJOTIYHE 3aBJaHHS MOJSATA€ 1 B PO3MOALI MOPOKHBOTO
PYXOMOTro CKJaay Ha COPTYBAJbHUX 1 AUIBHUYHMX CTaHLIAX, aje B 3BOPOTHOMY
HaIPSIMKY.

[Ipouiec po3monily BaroHiB-3€pHOBO3IB 3alpONOHOBAHO (GoOpMai3yBaTH, SK
IpoIeypy 3 OMEPaTUBHOI MISTIBHOCTI AUCIETYEPCHKOro amapary Ha 0a3i Meromy
JTMHAMIKY cepeiHiX. [ 0JIOBHUM 3aBIaHHAM IMPH IIbOMY CTa€ OTPUMAaHHS NIEPBUHHO1
iHOopMaIlii 111010 OL[IHIOBAHHS IMOBIPHOCTI MEPEXO0Ay CTaHy BaroHiB 13 MOPOKHBOTO
B HABaHTAXKCHUH 3 ypaxyBaHHSM JIOJIaTKOBUX BHXiTHUX IMapameTpiB CHUCTEMH —
JUCJIOKAIllT BaroHiB 1 iX MPUHAJIEKHOCTI B YMOBAaX MOXJIMBOI MPIOPUTETHOCTI
3a0e3reyeHHs] BaroHaMu TEBHUX CTaHIli. JlaHa MoOJeNb T03BOJISIE MPOTHO3YBATH
MICIIE3HAXO/P)KEHHSI PYXOMOI'O CKJIaJly B KOXKE€H MPOMDKOK dYacy, IO JI03BOJIUTH
CYTTEBO TOKPAIIUTH TMOKA3HUKU OMEPATUBHOCTI MNPUUHATTA pIlIEHb Ha
3JII3HUYHOMY TIOJIITOHI.

CrBopeHHs miaxoay a0 ¢opmMaiizailii TEXHOJOTi IepeBe3eHb 3EPHOBHUX
BaHTaXIB CIIPUATUME KOPEKTHOMY NMPUUHSATTIO PillleHbh NIEPEBI3HUKAMU, TpehepaMu
Ta ONEpaToOpoM 3ali3HUYHOI 1H(MpacTpykTypu Ha 0a3l iHGOpMAIIHHUX CHCTEM.
['eorpadiunuii aHasi3 MyHKTIB BaHTaXKOYTBOPEHHS, HaBaHTaKyBaJIbHI MOKJIMBOCTI
BaHTA)KHUX CTaHI[IM, TEXHOJOTIYHI MOXJIMBOCTI 3a0e3leYeHHs BaroHamMHd Ta
TATOBUM PYXOMHM CKJIQJIOM JAIOTh MiJICTaBY BBAXKaTH MOXKIIMBICTH 3aCTOCYBAHHS
CTYNICHEBUX MAapIIPyTiB, ajie OOIPyHTYBaHHS €(EKTUBHOCTI 3alpONOHOBAHO
MIATBEPUTH 3a JOIMOMOIOK0 iMiTaIliiHOI Moaem Ha Mepexi Ilerpi. Posrmsryrwmii
Buj Mepex [leTpi m03BoJisse BpaxoBYBaTH CHENH(IKY JOTICTUYHHX MOTOKIB 3a
paxyHOK BpaxyBaHHS TaKOi IXHbO1 BIACTUBOCTI, SIK JUCKPETHICTh KITLKOCTI BaroHis,
JIOKOMOTHUBIB 1 HaBAaHTAXYyBAJIbHUX 3aCc00iB. 3 ypaxyBaHHSM IbOTO MPOIOHYETHCS
BUPIIIUTA 3aBAaHHA (OPMYBaHHS BIANMPABOK 3€PHOBUX BAHTAXKIB 3aI3HUYHUM
TPAHCIIOPTOM Ha MOJIIFOHI 32 PaXyHOK CTBOPEHHS MOJEJNI TE€XHOJOT14HOI B3a€MO/IIi

MDK yYaCHUKaMU MepeBe3eHb Ha 0a31 JOTICTUYHUX TEXHOJOT1M.
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OOrpyHTyBaHHSI BIIPOBA/JKEHHS TEXHOJIOTi (OpMYyBaHHS CTYIEHEBOIO
MapuIpyTy 3€pHOBHUX BaHTaX1B Ha JUIBHHII 3alPOMOHOBAHO HUISIXOM PO3pPOOICHHS
Ta 3aCTOCYBaHHS BIANOBIIHOI TEXHIKO-€KOHOMIYHOi Mojaeni. KirouoBum y
BUPIIICHHI MTOCTABJICHOTO TTUTAHHS € CTBOPEHHS MOJIENI ONTUMAJILHOTO TIaHyBaHHS
nporecy (GopMyBaHHS MapmIpyTy 3€PHOBUX BaHTAXKIB 3 BHU3HAYCHHSIM TaKHX
TEXHOJIOTIYHUX MapaMeTpiB:

- KUIbKICTb BaroHiB y MapuipyTi Q;

- TEepMIiH Yacy Ha HOT0 HaKOIMMYEHHS {;

- BW3HAYCHHS TOJITOHIB, JUIS SIKUX OyJie ONTHUMAJIbHO TaKe MEPEBE3CHHS 3
ypaxyBaHHSIM BIJCTaH1 Bijl CTaHIIl PO3MUJIEHHS Ta KUIBKOCTI TEXHIYHUX
CTaHIA.

[IpoananizyBaBIIM MOKa3HUKH BAaHTaXKHOT POOOTH HA KOHKPETHIN AUIBHMIII,
II0CTa€ MUTAHHS JOIUILHOCTI CTBOPESHHS MOJIEJi TIEPEBE3CHHS 3¢pPHOBUX BaHTAXKIB
Ha 0a3l CTYNEHEBOTO MapUIPyTy 13 HakomWueHHAM. KIIIOYOBHUMHU NMUTaHHSMU IPHU
moOy/0B1 Takoi Mojeni Oyae BU3HAYEHHS ONTUMAJbHI KIJIBKOCTI BaroHiB y
MapIIpyTi, 3Ba)KalOUW Ha CE30HHI KOJMBAHHS I[HOTO CErMEHTY, BH3HAUYCHHS
HEOOXITHOI KUTBKOCTI 3aBOK Ha TMEPEBE3CHHS IO JaHI JIUIBHHII Ta CTBOPECHHS
Oe3mocepeIHbO IITFOBOT (DYHKITIT eKCILTyaTallliHUX BUTpPAT.

BunaiieHo Ta pO3TISHYTO TEXHOJOTIYHI TOKa3HUKH MOojeial (hopMyBaHHS
CTYNEHEBOI'0 MapUIPyTy 1 MOXJIUBI BapiaHTH iX BAOocKOHaneHHS. CyTHICTH I[bOTO
MUTAaHHS PO3IJIAHYTO 4Yepe3 MPU3My KOHKYPEHTOCIPOMOXKHOCTI TaKoOro BapiaHTa
MEPEBE3CHHS 13 AIbTEPHATUBHUMH, PE3yIbTYIOUUM IiJICYMKOM YOTO € €KOHOMIYHUMN
edeKT BiJ IPOBaKEHHS TEXHOJOT1i. B 0CHOBI OlliHIOBaHHS €()eKTUBHOCTI BapiaHTIB
TEXHOJIOT1i MepeBe3eHb 36PHOBUX BAHTAXIB 3aTI3HUYHUM TPAHCIIOPTOM MOKJIAJICHO
dbopMyBaHHS CydacHHX IHQOPMAIIHHUX CHUCTEM MIATPUMKH MPUHHATTS PIMIEHb 1
CIIIIP onepaTHBHOTO MEPCOHATY.

@®opmyBanus 6a3u g CIIIP  3amponoHOBaHO MINSXOM — 3alTydeHHS
€KCHEePTHOI TPYIHU 1 OLIHIOBaHHA SKOCT1 1H(popMalii npu GopMyBaHHI 0a3u 3HAHb
HEYITKOI CUCTeMH MIIATPUMKU NPUHHATTA pimieHHsa. [Ipu 3amydanHl excrepra A0

CKJIaJly €KCIIEPTHOI rpymnu 00cAroM N MoxkHa chOpMyBaTH BUCHOBOK 32 KPUTEPIEM



6

MaKCHUMAaJIbHOI MOTOPKEHOCT1 HA OCHOB1 OOYMCIIEHHS KOE(IIEHTIB B3a€EMHO1T apHO1
PAHTOBOT KOPEJISIIi JyMOK 1-ro Ta j-ro ekcnepTiB. Lle mos’s3aHo 3 TUM, 10 AyMKHU
€KCIIEPTIB MOXKYTh 3HAUYHO PO3XOAUTHCS B Maiiil excrnepTHid rpymi. [lix nymxamu
OyJleMO PO3yMITH PAHTOBY OIIHKY €KCIIEPTOM TE€XHOJIOTIYHOTO BapiaHTa B JIAHIIIO31
JOCTaBKU 3€pHOBOTO BaHTAXY 3aJII3HULIMU-PET1IOHATBHUMU (DUTIAMH.

OcHOBHUN €KOHOMIYHUN e€(eKT BiJ BIPOBAIHKEHHS MOAeNl (OPMYBAHHS
CTYNEHEBUX MapHIPyTi MOJIATa€ B MOKPAIIEHHI TEXHOJIOTTYHHX, €KOHOMIYHHMX Ta
EKCIUTyaTalllfHUX MOKa3HUKIB POOOTH 3a PaxXyHOK IMIJIBUILIEHHS CKOPOYEHHs 00Iiry
BaroHa MUISXOM I[IO€TanHOi OonTUMi3alii Horo ckiaajoBUX. Y JaHOMY BHIAJKY
€KOHOMIYHMM e(eKT BUCTYyMa€ K €KOHOMIS eKCIUTyaTallliHUX BUTpPAT, OJIepKyBaHa
BiJl 30UIbIIEHHS IUIBHUYHOI MIBUAKOCTI PyXy MOPOKHBOI'O BaroHa, 3MEHIIECHHS
yacy O4YIKYBaHHS BaHTOXHMX OIEpalliif, CKOPOYEHHS TMOPOXKHBOIO MPOOIry
3epHOBO3a. Po3paxyHOK €KOHOMIYHOTO e(eKTy BiJ BHOPOBAKEHHS 1HPOpPMAIIHO-
KEpYIoUOi CHUCTEMH 3a0e3NE€UYeHHs] BAaHTAXKOBIANPABHUKIB 3aJTI3HUYHUM PYXOMHUM
CKJIaJlOM [IOBIB, 110 CyMapHUN NpPUPICT E€KOHOMIYHOTO €(eKTy 3 ypaxyBaHHSIM
NPUBEJECHUX TPOIIOBUX IOTOKIB JO MEPHIOr0 POKY pPO3PaXyHKOBOTO IEpPIOAy
ckinagae 2 869 000 rpu. Ilepionm moBepHEHHS OJHOPA30BHX BHUTpAT HAcTaHE Ha
NEepIIMi PiK eKCIUTyaTallii, KOJd BEJIMYMHA CYKYITHOTO €KOHOMIYHOTO e(eKTy Bin
IKC crtane nonatHOIO.

Knrouosi cnoea. 3epHOBI BaHTaXi, CTYNEHEBUH MapUIpyT, 3alli3HUYHA

TUTBHHMIIS, PO3MOALT MOPOKHBOTO TAPKY, ONepaTop iHPPACTPYKTYpPH.

ABSTRACT

Arsenenko D . V. Logistic management improvement of transportation and
processing of grain cargo by rail

Qualifying scientific work on the rights of the manuscript.

The dissertation on competition of a scientific degree of the candidate of
technical sciences (PhD) on specialty 05.22.01 — «Transport systems» (275 —
Transport technology). — Ukrainian State University of Railway Transport MOE in
Ukraine, Kharkiv, 2020.
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The dissertation is devoted to the issue of improving the technological

processes of grain transportation by rail in the conditions of reforming the industry
by introducing into a single information field methods of distribution of empty
rolling stock and the formation of step routes.

The practical results of the work follow the process of formation of local work
on the sections that correspond to the technological indicators of the formation of
stepped routes. The introduction of automated principles of technology formation
will reduce the duration of local wagons under each freight operation and reduce the
overall turnover of the grain cargo.

An analysis of the current state of the agricultural sector was carried out, its
prospects and the relationship between industries. In addition, the analysis of the
grain cargo market was carried out and the key factors that shape the nature of its
work were identified. Thus, analyzing the performance of grain cargos in the
Kharkiv regional branch of railway transportation, it was found that the average
speed of the grain cargo in the loaded and empty state for wagon shipments is about

km / h and for route shipments about 11.2 km / h .Taking into
consideration the port nature of unloading grain cargo, the average reduction

in the turnover of the cardue to the creation of routing shipments is about 2.5

days. Therefore, there is a problem in the formation of single and group

shipments at the railway station. The introduction of flexible logistics
technologies to meet the demand for shipment of grain cargo allows to plan
quickly local operational work on the principles of resource conservation, and
opens the possibility for additional options for organizinglocal work. In order
to formalize the problem, it is offered to identify key factors in optimizing the
transportation of grain, which include the optimal distribution of empty cars,
the existing structural component and its relationship with other participants in
the transport process, the model of the step route and information component.

The integration of railways into market conditions is an integral part of

industry reform. Based on this, the volume of workload, meeting the needs of

other participants in the transportation process by the transport operator and
other performance indicators must meet the requirements of the market and

its trends. In
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view of this, the formation of any logistics and management implementations should

be based on the principles of resource conservation and cost optimization in general.

On the way to reform, the industry has an objective system of restrictions on
existing infrastructure, which by its nature has certain links with the participants in
the transportation process, which is presented in the form of a functional diagram.

Such a structure determines hierarchical dependence, allocation of levels of
responsibility and decision-making, but current trends of continued integration of
the industry into the market environment, coupled with the rapid development of the

information field, oblige to go beyond traditional structural constraints for rail
transport. In this case, the situation requires a new format of interaction between all

participants in the transport, which will allow the industry to meet modern
requirements.

In order to reduce the downtime of the car there was a need to formalize the
process of distribution of empty rolling stock for grain loads in the application of
logistics technologies. It is taken into account that the rolling stock may have
features not only in condition (loaded - empty), but also belong to different rolling
stock operators and have a certain location on the railway network. The process of
forming the customer’s rolling stock provision begins with a memo on the
completion of the freight operation provided by the consignee after unloading the
wagon or group of wagons. A similar task is to distribute empty rolling stock at
sorting and precinct stations, but in the opposite direction. It is offered to formalize
the process of distribution of grain wagons as a procedure for the operational
activities of the dispatching apparatus on the basis of the method of average
dynamics. The main task is to obtain primary information to assess the probability of
transition of the state of cars from empty to loaded, taking into account additional
initial parameters of the system-dislocation of cars and their affiliation in terms of
possible priority of providing cars with certain stations. This model allows to predict
the location of rolling stock in each period of time, which will significantly improve
the efficiency of decision-making at the railway site.

Creating an approach to formalizing the technology of grain transportation
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will facilitate the correct decision-making by carriers, traders and railway

infrastructure operators based on information systems. Geographical analysis of
loading points, loading capacity of freight stations, technological possibilities of
providing cars and traction rolling stock give grounds to consider the possibility of
using stepped routes, but the justification of efficiency is proposed to confirm using
a simulation model on the Petri net. The considered type of Petri nets allows to take
into account the specifics of logistics flows by taking into account their properties,
such as the discrete number of cars, locomotives and loading vehicles. With this in
mind, it is proposed to solve the problem of forming grain shipments by rail at the
landfill by creating a model of technological interaction between transport
participants on the basis of logistics technologies.

The substantiation of introduction of technology of formation of a step route
of grain cargoes on a site is offered by development and application of the
corresponding technical and economic model. The key in solving this question is to
create a model of optimal planning of the process of forming the route of grain cargo
with the definition of the following technological parameters:

-number of cars in the route, q;

- the period of time for its accumulation, t;

- identification of landfills for which such transportation will be optimal,
taking into account the distance from the spraying station and the number of
technical stations.

After analyzing the performance of cargo work at a particular site, the
question arises about the feasibility of creating a model of grain transportation on
the basis of a stepped route with accumulation. The key issues in building such a
model will be to determine the optimal number of cars on the route, taking into
account the seasonal fluctuations of this segment to determine the required number
of applications for transportation in this area and create a direct target function of
operating costs.

Technological indicators of the model of formation of a step route and

possible variants of their improvement are allocated and considered. The essence of
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this issue is considered through the prism of the competitiveness of this option of

transportation with alternative, the result of which is the economic effect of the
technology. The assessment of the effectiveness of options for the technology of
transportation of grain by rail is the formation of modern information systems to
support decision-making and DSS operational staff.

The formation of the base for DSS is proposed by involving an expert group
and assessing the quality of information in the formation of the knowledge base of
the fuzzy decision support system. According to the inclusion of the expert in the
expert group of volume n can be carried out by the criterion of maximum
consistency based on the calculation of the coefficients of mutual pair rank
correlation of opinions of the i- and j- experts. This is due to the fact that the
opinions of experts can differ significantly: in a small expert group. Under the
opinios we will understand the expert's ranking of the technological option in the
chain of grain delivery by railways-regional branches. The main economic effect of
the introduction of the formation of a stepped route model is to improve the
technological, economic and operational performance by increasing the reduction of
the turnover of the car by gradually optimizing its components. In this case, the
economic effect is in the form of savings in operating costs, obtained from
increasing the precinct speed of the empty car, reducing the waiting time for freight
operations, reducing the empty mileage of the grain cargo. The calculation of the
economic effect from the introduction of the information and control system of
providing shippers with railway rolling stock proved that the total increase in the
economic effect, taking into account the reduced cash flows to the first year of the
settlement period - UAH 2,869,000. The payback period will occur in the first year
of operation, when the magnitude of the cumulative economic effect of ISS becomes
positive.

Key words: grain cargoes, step route, railway section, distribution of empty

fleet, infrastructure operator.
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JIOTUCTUYECKUX TEXHOJOTUA B TEPEBO3KaX TPY30B TPU IKEIE3HOJOPOKHOM
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206-208.
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0epaicasHoeo yHigepcumemy 3anizHuuHo2o mpancnopmy. XapkiB: YrpIV3T, 2018.
Bumn. 177. C. 196-197.

16. Jlomoteko . B., Apcenenko [[. B., Macmok O. A. Iadopmarriiino-
Kepyloul CHCTEMH Ha 3aI3HUYHOMY TpaHCHOPTI. [1ioxio 0o Mmoodentosans
MexHOI021i nepese3eHb 3ePHOBUX BAHMANCIE 3a 00NOMO20t0 Mepedxc Ilempi: Te3n
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iHbopMaIliiiHi TeXHONOTii B HayIl, TEXHIII Ta OCBIT.. DopmysanHs cucmemu
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BCTVII

AKTyaJIbHICTh TeMH. AHaii3 poOOTH BAHTAXKHOTO CEKTOpa 3ali3HUI 3a
OCTaHHI POKM HAMITHUB YITKY TEHIEHLII0 Ha PO3BUTOK MEPEBE3CHHS TOBapiB
MAaCJISIHUYHOI Ta 3€pHOBOi Ipymnu. JluHaMmika 30UTBIICHHS TEPEBE3EHHS 3EPHOBUX
BAaHTaX1B Ma€ MO3UTHUBHUMN XapaKTep 13 HAPOCTAIOYUM IMIJICYMKOM MPUYUHOIO YOTO €
TEXHOJIOTTYHUHN PO3BUTOK T'aly3i Ta MOMUT HAa CBITOBOMY PUHKY.

3BaKalOuu Ha TEXHOJIOTIUHY, reorpadiuHy Ta HOpMAaTHBHO-TIPABOBY CKJIAJIOBI
CEKTOpa MepeBe3eHb 3€PHOBUX BAaHTAXKIB, 3aJI3HULI CTA€ KIIOYOBHM MEPEBIZHUKOM
y uiii chepi. B ymoBax nediuuTy JIOKOMOTHMBHOI TSTH, BIICYTHOCTI HaJE€kKHOI
KOHKYpEHIlii Ha pPHHKY IEpeBe3eHb TOCTPO TIOCTA€ THUTAHHS BIPOBAKECHHS
BIIMOBIAHUX 1HHOBAIM y mporneci GopmyBaHHS €()EKTUBHOI JOTICTUKH CTOCOBHO
3epHOBUX BaHTaxiB. Lle BiIOyBa€eThCSA HA T KOJNMBAHb I[IH HA 3€PHOBY MPOAYKIIiIO,
HANPUKIIAJ y MUHYJIOMY (DpaxTOBOMY pOIIl I[IHA HA BITYM3HSHY KYKypyA3y Oyia Ha
18% HmKYe CBITOBOI.

OxpeMo mocTtae nuTaHHs (OPMYBaHHS MO BAaroHHUX BIJMIPABOK L€l rpymnu
BaHTaXIB. AHali3 0OCATIB HaBaHTAXEHHS 3CEPHOBUX BaHTaXIB Ha KIiHEIb
kaneHaapuoro 2018 poxy 3ami3HUYHMMH CTaHIIIMU YKpaiHU TMOKa3ye (aKTUIHY
HECITPOMOJKHICTD 3JII3HUII 3a0€3MEYUTH MOMUT Ha TIEPEBE3CHHS IS BiNIPABHUKIB
13 MaguM 1 cepenHiM obcsroM. Taka cuTyalliss YHEMOXKIIMBIIIOE PO3BUTOK IIJIOTO
CEerMEHTa arpapHoro Oi3HEC-CEKTOpPY Ta CIpHS€ HETaTUBHIN OIlIHIII TPaHCIOPTHOI
raysi.

3Bakalouu Ha BHILECKa3aHE, OJHUM 3 TOJIOBHUX 3aBJlaHb Ui BIIaCHUKA
1HGPACTPYKTYpH € CTBOPEHHS YMOB JUIsl TIEPEBE3CHHS 3EPHOBUX BAHTAXKIB 13
3a0€3MeUYeHHSsIM BHMOT YCIX YYacHHKIB TepeBi3HOro mporecy. [Ipu mpomy ciing
BpPaxoOBYBaTH HAasBHICTh JeQIIUTY JOKOMOTHBHOI TATH, HEOOXIAHICTb CTBOPEHHS
YMOB ISl 3aJIy4€HHS] THBECTHUIIA y PYXOMHI CKJIaJ BaHTaXOBIAMPABHUKIB, 110 3a
o0OcsiraMu HE MarOTh MOXJIMBOCTI (POPMYBATH MAPIIPYTHI BIANPABICHHS 3€PHOBUX
BAHTAXIB caMOCTiiHO. DOpMyBaHHS palllOHATBHUX TEXHOJOTTYHUX MIAXOJIB MPHU

B3a€MOJI1 BJaCHUKA 1HOPACTPYKTYPH 13 TAKUMHU BIANPABHUKAMHU B PEXKHUMI
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pealbHOTO dYacy € TEpPCHEKTUBHUM HAlpsMOM BHPIIICHHS TEXHOJOTIYHUX
HEY3TrO/UKEHb IIPH MEPEBE3EHH] 36pHOBUX BaHTAXKIB 3a113HULIAMH.

3’830k po0d0oTM 3 HAYKOBHMH NporpaMaMu, IUIAaHAMH, TeMaMHM.
HucepraniitHa po0OoTa BUKOHAaHAa BIAMOBIAHO A0 HamioHanbHOI TpaHCIOPTHOL
ctparerii Ykpainu Ha nepion no 2030 poky, 3aTBepKEHOI PO3NOPSAKEHHIM
Kabinery MinictpiB Ykpainu Big 30 TpaBus 2018 p. Ne 430-p, Crpareriunoro
IUIAaHY PO3BHUTKY 3alli3HUYHOrO TpaHcnopTty Ha mnepiog g0 2020  poky,
3aTBEp/KEHOr0 HakazoM MiHicTepcTBa 1HOpAcTpyKTypu Ykpainu Big 21 rpyaHs
2015 p. Ne 547, KomriekcHOi MporpaMu OHOBJICHHS 3alli3HUYHOTO PYXOMOTO
ckiaany Ha 2008-2020 poku, 3aTBepIKeHOI Haka3oM MiHICTepCTBa TPAaHCIOPTY 1
3B’s3Ky Ykpainu Big 14.10.2008 p. No 1259, a Takox HayKOBO-TOCIITHHUIILKOT
poboTH, y AKil aBTOp OpaB 0e3MOCEPEHIO0 Yy4acTh SIK BUKOHaBEIlb: «JlOCIIIKEHHS
Ta PO3poOJeHHS TMPOCKTy [lopsiiKy BIIKPHUTTS Ta 3aKPUTTS 3aJII3HHYHUX CTAHIINA
JUIT BUKOHAHHS BCIX UM JESKUX Omepaiid Ta 3ynuHHUX NOyHKTIBY (P Ne
0117U0054414).

Merta i 3agaui gocaimxenns. Meroro nucepraiiiHoi poOOTH € BUPIIICHHS
HAYKOBOT'O 3aBJIaHHS OpraHi3allii, ynpaBiIiHHS Ta IJIaHYyBaHHS MEPEeBE3€Hb 3€PHOBHUX
BAaHTAXI1B 3aJTI3HUYHUM TPAHCIIOPTOM Y CYYaCHMX YMOBax BIPOBAKCHHS
JIOTICTUYHUX TEXHOJIOTIH, KOJMBaHb OOCSATIB IMEpPEeBE3CHb 1 HECTadli pPyXOMOTo
CKIIay.

ITocTaBieHa MeTa BU3HAYMIIA TaKl OCHOBHI 3aa41 JOCIIKEHHS

- BUKOHATH JIOCTI/KEHHS 1 TPOBECTH aHAN3 TMOKAa3HUKIB IEpPEBE3CHHS
3epHOBUX BaHTaXiB 1 BIIMOBIHI €KCIUTyaTalliiiHl MOKa3HUKU peTioHaIbHOI (ifii-
3aJII3HUII;

- MpoaHaTI3yBaTH ICHYIOUY1 METOAM JOCIIIHKEHHS TEXHOJIOT1i MicIeBOT poOOTH
3aJi3HUIb, OCOOJMBOCTI MPOLECY IUIAHYBAaHHS PO3MOAUTY MOPOKHBOTO PYXOMOTO
CKIaJy Ta BHUABUTH €(QEKTUBHY TEXHOJIOTIIO PO3MOJLTy BaroHIB-3€pHOBO3IB B

ICHYIOUHUX YMOBAX;
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- MpOAHAII3YyBaTH TEXHOJIOTII0 POOOTH AMCHETYEPCHKOIO JIOKOMOTHBA Ha
3QJII3HUYHUX JUIBHULSAX 1 CTBOPUTU THYUYKY TEXHOJIOTII0 Oprasizauii MiCUEeBOi
poOOTH 3 3epHOBUMH BaHTAXKaMU,

- chopMmyBaTH TEXHOJOTrI0 OpraHizamii CTYINEHEBOro MapHIpyTy Ha
3aJII3HUYHIN JIUJIBHULI HAa OCHOBI KOMIUJIEKCY MOJIENIEH, 10 BKJIIOYA€ IMITALIMHY
Moielib Ha 6a3l riopunaux Mepex [lerpi 3 TMHaAMIYHUMU Baramu AyT 3 TOJAJIBIIO0
ONTUMI3AIli€}0 Tpolecy TUlaHyBaHHS (OPMYyBaHHS CTYNEHEBOTO  MapIIPyTy
3epHOBHX BaHTaXXiB Ha OCHOBI CKOPOYEHHSI €KCIUTyaTalliiHUX BUTPAT;

- CTBOPUTH KOMIUIEKC 3a]a4 JIJIsl aBTOMATH30BaHOTO podouoro micus (APM)
nucnerdepa-Baronoposnopsannuka (JJHLOB) mnpu ¢dopmyBaHHI  cTyneHeBUX
MapuIpyTiB 3 IHTETpalli€l0 MPU CTBOPEHHI1 €IMHOI CHUCTEMHU YIPABIIHHS MapKOM
BaroHiB-3epHOBO3iB (€CY IIB3) no €amH01 aBTOMAaTHU30BaHO1 CUCTEMH KEpPYyBaHHS
BaHTAXXHUMU NiepeBe3eHHsIMU ykpaiHchkoi 3ani3Hulll (ACK BIT V3 €) na 6a3i Teopii
OPUMHSTTS PIlIEHb;

- MpOBeCTH OOIPYHTYBAHHsS BIPOBAKEHHS TeXHOJOTi (opMyBaHHS
CTYNEHEBOI'0 MAapIIPyTy 3€PHOBHX BaHTAXKIB Ha 3aJTI3HUYHIN JUIBHUI I[LIIIXOM
PO3p0o0JICHHSI Ta 3aCTOCYBaHHS BIIMOBIIHOT TEXHIKO-€KOHOMIYHOT MOJIEI.

OOG’eKT MOCTIIKCHHS - YIPaBIIHHS IEPEBE3CHHSIM 3CPHOBHX BaHTaXIB Ha
3QII3HUYHOMY TPAHCTIOPTI.

[Ipeqmer mocmipKeHHS -  TEXHOJOTIS  OpraHizamii Ta  yNpaBIIiHHS
TPAHCTIOPTYBAHHSIM 3€PHOBUX BAaHTaXIB CTYNEHEBUMH 3aTI3HUYHUMHU MapIIpyTaMu
Ha 0a3i JOTICTUYHUX TEXHOJIOTIH.

Metonn  pocaimkennsi.  [lpoBemeni  mocmipkeHHs — 0a3yloTbecs — Ha
BUKOPUCTAaHHI METOJIIB MAaTeMAaTHYHO! CTATHCTUKU 3 YpPaxyBaHHSIM 30BHINIHIX 1
BHYTPIIIHIX TEXHOJOTTYHUX YMHHHKIB, BU3HAYEHHS KIIFOUOBUX YNHHUKIB TEXHOJIOTI{
MEePEBE3CHDh 3€PHOBUX BAHTAXIB JJISI MPUUHATTS TMEBHUX YMIPABIIHCHKUX PIllIEHb
mo/10 GopMyBaHHSI MapuIPyTiB; METOY TUHAMIKH CEPEIHIX MPHU CTBOPEHHI MOJETi
€IMHOI CHCTEMHU YNOpaBIIHHA TApKOM BaroHiB-3epHoBo3iB (€ECY IIB3);
MOJICIOBAHHSI TEXHOJIOT1l (POpPMYBAaHHS CTYNEHEBUX MAapUIPYTIB 32 JOMOMOTOIO

riopunaux Mepex Iletpi; cuctemHoro miaxoay mnpu dopmaiizaiii TeXHOJOr1i



21

(opMyBaHHS CTYNEHEBUX MapUIPYTIB 3 ypaxyBaHHSAM IMOTped YCIX YYaCHHKIB
MEePEBI3HOTO MPOILIECY: NEPEBI3HMKA, BIIACHUKA 1HOPACTPYKTYpH, BAHTAKOBJIACHUKA;
Teopli MPUUHATTA PILMIEHb 1 METOJIB HEYITKOI JIOTIKM IpPU CTBOPEHHI BHUMOT 10
noaatkoBux 3anad cucremu ACK BIT V3 €.

HaykoBa HOBH3HA oOJep:KaHUX Ppe3yabTaTiB. Y aucepTaiidHiii poOoTi
BUPIIIEHO HAYKOBE 3aBJAaHHs 3 OpraHi3allii, yipaBJiHHS Ta MJIAHYBaHHS IEPEBE3EHb
3CpHOBUX BaHTAXIB 3ali3HUYHUM TPAHCIIOPTOM MUISIXOM CTBOPEHHS THYYKOi
TEXHOJIOTIi (GOPMyBaHHS CTYIICHEBOTO MapIIpyTYy.

VY nucepraiiifHii poOOTI AUCEPTAHTOM OCOOMCTO OTPUMAHO TaKi HAYKOBI
TIOJIOXKEHHSI:

Bnepue:

- i1 OpraHi3allii MepeBe3eHHS 3€PHOBUX BaHTAXIB Ha 0a3l JOTICTHYHHUX
TEXHOJIOT1M 3alpOlOHOBAHO MOJEIb YIPABIIHHAM TIEPEPO3MOAIOM PyXOMOTO
CKJIaZy, BUKOPUCTAHY MPU CTBOPEHHI €IMHOI CUCTEMHM YNPaBIiHHSA MapKOM BaroHiB-
3epHoBO3iB (€ECY [IB3) 3 ypaxyBaHHSIM MOKJIUBOCTI BUKOPUCTAHHS BaroHiB Pi3HUX
BJIACHUKIB 1 3 MOKJIUBICTIO CKOPOUEHHS Yacy Ha IJIaHyBaHHS MEPEepO3NOALLY;

- (¢opMali30BaHO JIOTICTUYHY TEXHOJOTiI0 IUIAHYBaHHS Ta YIIPaBIiHHS
3aJII3HUYHUMH TIEPEBE3CHHSIMH 3€PHOBUX BAHTAXKIB CTYNEHEBUMHU MapIIpyTaMu Ha
OCHOBI KOMIIJIEKCY MOJIeIeH, 10 BKJIIOYAE IMITAIIHY MOJielb Ha 0a3i TiOpUIHUX
mepex Ilerpl 3 nTMHAMIYHMMH BaraMH JYT 3 TIOJAJIBIIOI0 ONTHUMI3AIIE€0 MPOIECY
TIaHyBaHHS (OPMYBAHHS CTYIEHEBOTO MAPIIPYTy 3€pHOBUX BaHTaKIB HA MOJITOHI
IUISIXOM ypaxyBaHHS MOTped YCiX yYaCHUKIB MEPEBI3HOTO MPOIIECY.

Y 10CKOHaJIEHO:

- CTpYKTYpy Ta Komruieke ¢pyHkiioHansHux 3agad ACK BII Y3 € na ocHOBI
dbopMyBaHHS PO3MOAUICHOI CUCTEMH MiATpUMKH NpuiHATTA pimeHs (CIITIP) APM
JUCTIETYEPCHKOTO MEPCOHANY JUTsl BUPIIICHHS 3aBJIaHb YIPABIiHHS MPU NIEPEBE3CHHI
3€pHOBUX BAaHTaXIB, 10 0A3yETHCS HA 3aMPOIOHOBAHIN €IUHINA CHCTEMI1 yIpPaBIiHHS
nmapkoM BaroHiB-3epHoBo3iB (€ECY I1B3).

IIpakTuyHe 3HAYeHHSl OJePKAHMX  Pe3yJbTaTiB. 3ampONOHOBAHO

aBTOMATHU30BaHy TEXHOJIOT1I0 (DOPMYBAHHS CTYNEHEBUX MApIIPYTIB MEPEBE3CHHS
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3€pHOBUX BaHTAXIB, IO JO3BOJISIE MPUAMATU PaIlOHAJBbHI YIPABIIHCHKI PIIIECHHS
II0JI0 BUKOPHUCTAHHS ICHYIOUOTO MaTepiaibHO-TEXHIYHOI'O PECypCy, aHAII3YBaTH 1
poOUTH BIAMNOBIIHI BUCHOBKHM 3a ONEPATUBHOIO CHUTYAIIEI0 HA JIOCHIIKYBaHOMY
noJiironi. Taki pe3ynbTaTH JO3BOJSAIOTH SK BIUIMBATH Ha MOAATBINIANA pe3yibTaT B
ONEpaTUBHI TEPMIHU JUIsl BUPILIEHHS BUPOOHHUYOro 3aBAaHHsS, TaK 1 IHTErPyBaTU
oprasizalliifHe 3aBJaHHS HA BULIUI yNIPaBIIHCHKUHN PIBEHb.

Po3pobiieHi migxoau pEeKOMEHIOBAaHO IHTErPYyBaTH JIO0 aBTOMAaTH30BaHUX
poOoYMX MiCllb OINEpPAaTUBHOIO IMEpPCOHANy pIBHSA perioHanpHOl (i, a came
nucneTtdepa-Baronoposnopsanuka (JJHIIOB), 1 nnst ctBopeHHsT OKpeMoi 1HXKEHEPHOT
nocaau i oOpoOku  iHOpMaIiiiHOT  CKIAJOBOT MK  ONEpaTropoM i
BaHTAKOBIAIPABHUKOM.

Po3pobiieny Momenp pEKOMEHIOBAHO /Ui BHUKOPHCTaHHS Ha  BCIX
perioHanbHUX (uISIX - 3ami3HuUAX Ykpainu. llomiroHom pochipkeHHS 0OOpaHOo
3QIBHUYHY JUIBHUII0 3 TUSTH BaHTOKHMX cTaHIid AT «Ykp3amizHULS», IO
3MIIACHIOIOTh HABAHTAXKEHHS 36PHOBUX BaHTAXKIB.

OcHOBHI pe3ynbTaTH 1 PO3pOOJICHI HAYKOBI MIAXOAU IMIOA0 (OpPMYyBaHHS
CTYNEHEBOI'0 MapIIPyTy I[EePEBE3eHHSI 3€PHOBUX BAaHTAXIB, BUKOPUCTaHI Ta
BIIPOBA/DKEHI Ha XapKIBChKIA JHUPEKIi 3ali3HUYHUX TMepeBe3eHb IliBIeHHOT
3QI3HUIN, JO3BOJISIOTH 30UIBIIUTH OOCSATH TIepeBe3eHHsS BaHTaxiB Ha 2,5 %,
CKOPOTHTH €KCIUTyaTalliifHi BUTpaTH Ha (OpMYBaHHS BIAMPAaBKH 3€pPHOBUX Ha 32
%, CKOpOTHUTH  eKCIUTyaTalliiHi BHUTpATH, TMOB’sA3aHI 3  BUKOPUCTAHHIM
JTUCTIETYEPCHKOTO JIOKOMOTHBA, Ha 15 %. KirodoBi 3acanu poboTH BIpPOBAIKEHI B
HAaBYAIBHUI TIPOIEC CTYICHTIB JCHHOI Ta 3a04HOl (OopM HaBUaHHS (GaKyIbTETY
VIOpaBIiHHS TpoliecaMu TiepeBe3eHHa auctuiuiin «Jlorictukay 1 «TpancmoptHo-
BaHTaXH1  cuctemu». llpakThyHe  BOPOBAKEHHS  pe3yibTaTiB  pobOOTH
HiATBEPIKYETHCST  BIATNOBITHUMH JTOKYMEHTaMHM, SIKI HaBeJeHI B JOJaTKax o
poboTH.

OcoOucTuii BHecOk 3100yBava. Pe3ynbpTat, IO CTAaHOBISATH OCHOBHHIM
3MICT JMcepTaniifHoi poOOTH, OTpUMaH1 aBTOPOM CaMOCTIMHO Ta MPOBOJUIUCH B

VipIV3T.
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Y poborax, omyOJiKOBaHMX Yy CIiBaBTOPCTBI, aBTOpY HajexkaTh: y [1]
MPOaHajI30BaHl NPUHIIMIM OpraHi3allii MicleBoi poOOTH B yMOBaX pedopMyBaHHS
rajiy3i Ta BHUSBJIEHO OCHOBHI TE€XHOJOTIYHI NPUHIUNM (OPMYBAHHS BIAIPABOK Ta
poOOTH MaHEBPOBOTO JOKOMOTHBA; Yy [2, 19] mpoaHani30BaHO i€papXiyHy CKIAJOBY
B Oprasizaiii eKcIulyaTaluiiHoi poOOoTH, ii 3B'I30K 13 BaHTAKOBIAIPABHUKAMH Ta
PO3pOOIECHO MOJENh ONTUMAIBLHOTO PO3MOIUTY TOPOXHBOTO PYXOMOTO CKIAdy 3
ypaxyBaHHSM ICHYIOYOTO MPHHIUIY (OPMYBaHHS YIPABIIHCHKHX pilieHb; [4, 14]
aHaii3 BOPOBA/KEHHS Ta B3a€MOJAIl JIOTICTUUHUX JIAHLUIOTIB Y MDKHApOIHOMY
cnonydenHi; [5, 12] cdopmoBaHO cHUCTEeMy HIATPUMKH TPUHHATTS PIMICHb 3
BUKOPHUCTAHHSIM KOTHITHBHUX TEXHOJOTI Yy JIaHIforaX JIOCTaBKM BaHTaXiB
3ani3HuIsMU; [6, 18] BcTaHoBiIeHO 3aBAaHHs (OPMYBAaHHS HEOOXIIHMX COCTaBiB
NOi3/1iB B MyHKTaX HAaBaHTAXXCHHS 3 YpaxXyBaHHJIM 3aMOBJICHb BaHTa)KOBJIACHUKIB,
3BeICHE J0 3aJayl JIHIHHOrO MporpamMyBaHHS 3 HEOOXIIHICTIO MIHIMI3YBaTu
orpuMany ¢yHkKIito; y [7, 17] chopMoBaHO HEHITKY CUCTEMY MIATPUMKHU MPUUHSITTS
pillieHHs omepaTMBHOro nepcoHany; y [8, 15] dopmamizoBano mporecu
PO3IOAUICHHS PYXOMOI'O CKJIaAy 3 BHKOPHUCTAHHSAM JAuHaMiuHOi Mojeni; y [9, 13]
BUSIBJICHO OCHOBHI METOJIM YINpaBIiHHSA 1HPPACTPYKTYpOI JUIS ONTUMI3aIlii
NepeBE3CHHs 3€pPHOBUX BaHTaXiB; y [10] 3amporoHOBaHO BapiaHTH PO3PaxyHKIB
Koe(iIieHTIB IHTEHCHMBHOCTI EKCITyaTallii I PYXOMOTO CKJIady 3ajiekHO BiJ
TEPMIiHIB €KCILIyaTallii IIiJ IepeBe3C¢HHSIM IEeBHMX BHIIB BaHTaxiB;, y [11, 16]
HaBEJCHO MIAXOU J0 YIOCKOHAJIEHHS aBTOMAaTH30BaHOT CUCTEMU JJIsl 3a0€3MeUeHHS
BAaHTA)XOBJIACHUKIB PyXOMHUM CKJIQJJOM IE€BHOTO PIBHS KOMEPIIHHOI MPUAATHOCTI
BIJIIIOB1JTHO 10 1X 3asIBOK.

Amnpodauisi pesyabtatiB aucepranii. OCHOBHI TOJNOXKEHHS JHCepTaIii
JIOTIOBI/IaTCsl, OOTOBOPIOBAJMCS Ta YyXBaJIeHI Ha Takux KoH(pepeHmisax: 11-i
MixHapOoaHIA HAYKOBO-TIpaKTHYHIN KoHGepeHIii «MiKHApOaHI TPaHCIOPTHI
KOPUJIOPH Ta KOPHOpAaTWBHA JIOTiCTHKa», M. XapkiB, 11-13 wepsas 2015 p.,
YxpAV3T; 80-i1, MixaapoaHoi HAYKOBO-TEXHIYHOI KoH(pepeHiii «Po3BUTOK
HAayKOBOi Ta 1HHOBAIIMHOI MAISUIBHOCTI HAa TpaHcHopT», M. Xapkis, 2018p.,

YxpAY3T; MixunapoHiii HaykoBO-ipakTU4HIA KOH(pepeHiii «CuHepreTuka,
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MEXaTpOHIKa, TeJIeMaTuKa JOPOKHIX MAILIMH 1 CUCTEM Y HaBUYaJIbHOMY IPOLECI Ta HAYyI»,

M. Xapki, 2017 p., XHAHAY; MibkHapoaHii HayKOBO-IPAKTUYHIN KOH(pepeHIli
«IIpobieMn €eKOHOMIKH Ta YNpaBiiHHA Ha 3aii3HuyHOMY TpaHcnopTi —EKVY3T 2017», m.
XapkiB, 17 — 19 tpaBusa 2017 p.; 31-it MixxHapoAH1il HAYKOBO- MPAKTUYHIN KOHpEpeHIIi
«IHopmaniiiHo-KepyIOUl CUCTEMH Ha 3ajI3HUYHOMY TpaHCHopTi», M. Xapkis, 2018 p.,
YxpAY3T; MixHapoaHiid HayKOBO-pakTUUHIN Internet-kondepenuii «MoaentoBaHHs Ta
iHOpMaIliiiHl TEXHOJIOTIi B HayIll, TEXHIIITa OCBITI», M. XapkiB, 21-22 nucronana 2018
p., XHAJ1Y; naykoBo-npakTuuHoi koH(pepeHnuii Komn'toTepHi TeXHOIOr1i 1 MEXaTpOHiKa,
21-22 nucronmaga 2018 p., XapkiB, XHAIY; 15-i1 HaykoBo-npakTU4YHIA KOH(epeHiii
«MixXHapo/Ha TpaHCHOPTHA 1HPPACTPYKTYpa, 1HAYCTpialbHI LIEHTPU Ta KOPHOpPATHBHA
JoTicTUKa»,M. XapkiB, 6-8 uepsus 2019 p., YxpAVY3T.

Jucepraiifo B TOBHOMY 00CS31 PO3IJISHYTO 1 CXBaJICHO B YKpaiHCBKOMY
JCpKABHOMY YHIBEPCHUTETI 3aJi3HUYHOTO TPAHCIIOPTY Ha PO3UIMPEHOMY 3acilaHHi
Kadeapyu TPAaHCIIOPTHUX CHUCTEM Ta JIOTICTHKHU 3a yYacTIO WIEHIB CHEI[iajli30BaHOI BUEHOI
pamu J1 64.820.04.

Iy6aikamii. 3a Temoro nuceprarii onyoOiaikoBaHo 19 HaykoBUX Tmpaib, y TOMY
yucai 9 HayKoBHX cTaTed y (paxoBHX BHJIaHHAX, 3aTBepikeHux MOH VYkpainu, onHa 3
HUX 0e3 cmiBaBTOPIB (y TOMY YHCI 3 — y MDKHApPOJHUX HaAYKOMETPUYHHX 0a3ax), 1 —y
0a3i maHuX SCOPUS, 2 — TOAATKOBUX mMparli (30kpema
— OJ[HE IMITBEP/KCHHsI TpaB Ha 00 €KTH 1HTEJICKTyaJbHOI BJIACHOCT1), a TaKOX & mpallb
anpoOaIifHoro XapakTepy (Te3u JOMOBIAeH Ha HAYKOBO-TIPAKTHYHUX KOH(PEPEHITISAX).

Ctpykrypa i o0csar poéoru. [[ucepramiiiHa poOoTa CKIIaJaeTbcs 31 BCTYNY,
JOTHPHOX PO3JI1IIB, BUCHOBKIB, CIUCKY BUKOPHUCTAHUX JHKEPEIT 1 TOAATKIB.

[ToBHuit 00car qucepraiii ckinanae 145 CTOPIHOK, 3 AKUX 0OCST OCHOBHOTO TEKCTY —
104 ctopinoku, 31 pUCYHOK 3a TEKCTOM, 3 TaOIUIll 1 2 PUCYHOKH HA OKPEMHUX CTOPIHKAX,

CIIMCOK BUKOpHUCTaHKX JuKepen i3 120 HaiiMeHyBaHb 1 6 101aTKiB.
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