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AHOTANIA

Cannunpkuit H.M. @opMyBaHHSI TEXHOJIOT11 TATOBOTO 3a0€3MEUEeHHS mepe-
BE3E€Hb BaHTAXIB MPUBATHUMU JOKOMOTHMBamMu. — KBamiikaiiiiHa HaykoBa
mpais Ha mpaBax pyKOIuUCY.

HucepTtaniga Ha 3400yTTsS HAYKOBOTO CTYMEHS KaHIMJAaTa TEXHIYHUX HAYK
(moxTopa ¢inocodii) 3a cnemianbHicTio 05.22.20 — Excrutyaraiiis Ta peMOHT 3a-
co6iB Tpancrnopry (["amy3p 3Hanb 27 — Tpancropt). — J[HINPOBCHKHI HaIIio-
HaJbHUN YHIBEPCUTET 3aJII3HUYHOIO TPAHCIIOPTY IMeHI akanemika B. JlazapsHa,
Huinpo, 2020.

JucepTaliis OpuCBSIUYE€HA BUPIIICHHIO aKTyaJIbHOTO HAYKOBOT'O 3aBJAHHS 3
(dbopMyBaHHSI TEXHOJIOT1i TATOBOrO 3a0€3MEUYEHHsI MEPEeBE3CHb BAHTAXKIB 3ai13-
HAYHUM TPAHCIIOPTOM TMPUBATHUMHU JIOKOMOTHBAMH B YMOBaX pO3UICHHSA
JUSTBHOCTI 3 eKCIUTyaTallil iHGpacTpyKTypH 1 BUKOHAHHS NI€PEBE3CHb.

3 BUKOPUCTAHHSIM MaTE€MaTUYHOI CTAaTUCTUKHU Ta KOPEJSIIHHOIO aHali3y
JIOCIII/IDKEHO OOCSTH MEepeBe3eHh BAHTAXKIB Ta JAMHAMIKY MOKa3HHKIB BUKOPHUC-
TaHHS PyXOMOTI'O CKJIaJly 110 iX 3a0e3neuyye. TakuM YMHOM BCTAHOBJICHO, 1110 Ha
TPAHCIIOPTHOMY PUHKY YKpaiHM BIIOYBA€ThCS MEPEPO3NOJIUT 0OCATIB IMepeBe-
3€Hb BaHTAXIB MK 3aJI3HUYHUM Ta aBTOMOOUTFHUM TPAHCIIOPTOM. 3a Mmepion 3
2003 poxy moJis 3ai3HHYHUX MTepeBe3eHb cKopoTmiacs 3 73 1o 64%. OmHiero 3
OCHOBHUX MPUYUH TaKOi CUTYaIlli € KpUTUYHHUI 3HOC HOrO0 OCHOBHHUX 3acC00iB,
30KpeMa JTJOKOMOTHMBHOTrO napky. Ha tenepiminiii yac mokoMotuBHui mapk AT
«Ykpainchka 3aii3HuIs» ckiagae 3871 oqununp. [Ipu mbomMy 3HOC mapky ele-
KTpOBO3iB ckiaaae 6is 95 %, 3n0c mapky TemnoBo3iB 99%. Takox 3MEHIICHHS
eKCIUTyaTaliitHOro mapKy JTOKOMOTHUBIB MPU3BOAUTH, SIK JO 3MEHIIEHHS 00CSTIB
nepeBe3eHb, TaK 1 0 MOTIPIICHHS MOKA3HUKIB BUKOPUCTAHHS BaHTaXHUX Baro-
HiB. BcTaHOBIEHO, IO MK €KCIUTyaTalllIiHUM MapKoOM JOKOMOTHBIB Ta 00IroM
BAHTAXKHUX BAroHiB ICHYE YX€ CHUJIBHUNU OOEpHEHUHU 3B'SA30K 3 KOE(ILIEHTOM
kopessmii 0,94. Takum 9rHOM, TIPOOJIEMa PO3BUTKY 3aTI3HUYHOTO TAPKy TSTO-

BOT'0 PyXOMOTI'O CKJIaJly € aKTyaJbHOK JJs1 Y KpaiHH.



CydacHi METOAM TATOBOTO 3a0€3MeUEeHHS MePEBE3EHHS BAHTAXKIB 3aJI13HAY -
HUM TPAHCIIOPTOM CKJIAJIMCS JJI1 YMOB KOJIM 3aJIi3HUIIl € OJJHOYACHO 1 MEpeBi3-
HUKOM, 1 OTIepaTopoM iHPpacTpyKTypu. B Takux ymoBax BUKOPUCTaHHS MPUBA-
THUX JIOKOMOTHBIB YCKIIaJIHA€TbCS 4Yepe3 HEOOXIIHICTh 3HAYHUX IHBECTULINA y
CTBOPEHHS JIOKOMOTUBHOTO Mapky. Tomy (hopMyBaHHSI TEXHOJIOTIT TSITOBOrO 00-
CIIyTOBYBaHHS NIEPEBE3EHHS BAHTAXIB Ha 3aJII3HUYHOMY TPAHCHOPTI MPU BIPO-
BA/PKCHH1 Ha TPAHCHIOPTHOMY PHUHKY IMPUBATHUX MEPEBI3HUX KOMITAHINA BHUMa-
raloTb yjnockoHasieHHs. Jlyist (opMyBaHHSI TE€XHOJIOTIi TSITOBOro 3a0e3MeyYeHHs
MEPEBE3CHHSI BAaHTAXIB B yMOBax ()YHKI[IOHYBaHHS HE3aJEKHUX IMEPEBI3HUKIB
BUKOPHUCTAHO METOJM MAaTEMaTHUYHOIrO MPOrpaMyBaHHs, EKOHOMIKOMaTeMaTHuy-
HOT'O MOJICTIOBaHHS Ta TEOP1I0 EKCIUTyaTallliHOI pOOOTH 3aT13HUIL.

VYkpaiHnoro, 3 ogHiel cTopoHH, Ta €BponericbkuM Coro30M, €BpONEUCHKUM
CIIBTOBapHCTBOM 3 aTOMHOI €HEprii 1 IXHIMU JepKaBaMHU-YJI€HAMH, 3 1HIIOI ITi-
JNUcaHo, Yroay Mpo acollialli€lo 3TiAHO 3 sIKOl YKpaiHa B3siia Ha cebe 30-
00B’s13aHHs IMIUIEMeHTaIlli HopMm €Bpomnelickkoro Coro3y 10 CBOI0 3aKOHOJaB-
cTBa B ToMy umcii 1 [lupektuB €Bponeiicbkoro Coro3y 11010 Oprasizaiii puHKy
3QJII3HUYHUX MEPEeBE3€Hb. 3BaKalouu Ha T€, 0 OJHUM 13 OCHOBHUX MPUHIIUIIIB
opraHizanii 1IbOro PUHKY € (OPMYBaHHS KOHKYPEHTHOTO CEKTOpYy y cdepi
3aJII3HUYHUX TIePEeBE3€Hb, TO YKpaiHa Mae 30BHIIIHI 3000B’S3aHHS IIOJI0 Op-
ra”izaiii JONMyCKy HE3aJIeKHUX MEPEBI3HUKIB JI0 MariCTpajbHOI 3aJ13HUYHOL
1H(PaCTPYKTYpH.

Po3poOka TexHOJIoriT MepeBe3eHHsT BAHTAXIB B M0137aX 3 BIaCHUMH (OpeH-
JIOBaHMMH) JIOKOMOTHBAaMHU BUMAarae HajaHHs iH(opMalii nmpo iHGpacTpyKTypy
3QJII3HUYHOTO TPAHCHOPTY OINEpaTopoM 1HPPACTPYKTypH TNepeBi3HUKaM. B
kpainax €C BkazaHi (QyHKIIIT BUKOHYIOTh «YMOBU KOPHUCTYBaHHs 1H(]pacTpyk-
typoro» (Network statements), siki BUgar0ThCs BIAIOBIIHO 10 BUMOT JIUPEKTUBH
2012/34/ €C Tta peectpy iHDpaCTpyKTypH, SKHHA BEICTHCS 3TiIHO 3 JUPEKTH-
B0r02008/57/€C.



JUIs MOXIJIMBOCTI JOIMYCKY MPUBATHOI JOKOMOTHUBHOI TSATH YAOCKOHAJIEHO
Metoau (popmanizanii onucy 3adi3HUYHOI 1HPPACTPYKTYpH, IO JO3BOJSLE Op-
raHi3yBaTH B3a€MOJIII0 MK ONEPaTOpOM IHPPACTPYKTYpU Ta HE3AICKHUM BiJl
HBOT'O MEPEBIZHUKOM.

VY nucepranii po3po0JIeHO MOJEIb OMUCY 3alli3HUYHOT Mepexi. B skocti
MoOJeNl 3adi3HUYHOT 1HGPACTPYKTYPH MHPONOHYETHCS BUKOPUCTOBYBATH mMapa-
metpuunuit rpadp G = (V, E). Bepmmnu rpada VeV BianoBimarTh oneparliiiai
TOYKH, a ayram €€k - cekuii. Ik omeparliiiHi TOYOK pO3rISAAIOTHCS €IEMEHTH
TPAHCIIOPTHOT MEpEeXki, Ha SKUX BUKOHYIOTHCS JEAKl MacaKUPChKi, BaHTAaXHI,
KOMEpIIiitHI a00 TEeXHIYH1 omnepailii, e 3MIHIOIOTbCS (DYHKIIIOHANIbHI MapaMeTpu
OCHOBHUX MIJICUCTEM 3aJII3HUYHOI 1HPPACTPYKTYypH ab0 3T1MCHIOEThCA MEpeXin
B1JI OIHOTO omnepartopa 1HPPACTPYKTYypH 10 1HIIOrO. Y SKOCTI CEKIi po3risiaa-
I0Th AUISHKH KOJIIM MDK OlepaiiiHuMu ToukamMu. Po3pobiieHo mpomo3uiii 1m1o-
710 BIIOCKOHAJICHHSI CTPYKTYPHU TEXHOJOTTYHHUX MPOIIECIB JUPEKIIIN 3aI13HUUHUX
nepeBe3eHb Ta 1H(opMallii, Ika CTOCYEThCA OMUCY 3aJI3HUYHOT MEpEeXi 10 BU-
Mor €Bponeiicbkoro Coro3y. Takox po3pobOiieHa cTpykrypa 0a3u JaHUX, HA
MIJICTaB1 K01 MOXe OyTH CTBOpEHA IHTEpaKTUBHA KapTa JJisd IHPOpMyBaHHS 1e-
PEBI3HUKIB MPO TEXHIYHI XapaKTEPUCTUKU MAariCTpalibHOI 3ali3HUYHO1 1H(pa-
CTPYKTYPH Ta PO HOCIYIH, IO HAAAKTHCSA 11 OEPATOPOM.

CxeMu 00CITyrOBYBaHHS MEPEBE3CHB TATOBUM PYXOMHUM CKJIaJ0M 3aJI€KaTh
BiJI pO3TalllyBaHHSI HA MEPEX1 JOKOMOTUBHOI 1HGpacTpyKTypH. TennoBo3u He-
3JIKHUX TMEPEBI3ZHUKIB 3MOXYTh 00OCIIyrOBYBaTH MEPEBE3CHHS MK CTaHIIISIMU
HaBaHT)KCHHS Ta BHBAHTAXKCHHS Ha BiJcTaHi 10 822 KM, a €JICKTPOBO3H — 0
1000 kM 13 crOpyKEHHSIM OCHOBHOI YaCTHHU JIOKOMOTHBHOI 1HPPACTPYKTYpH
Ha CTaHIlli HaBaHTaXXCHHsI 4u BuUBaHTaxkeHHs. [Ipu opranizaiii nepeBe3eHb Ha
Bizmcrani moHaa 500 kM mijx yac mepeBe3eHb MOBUHHI OyTH mepeadadeHi 3MiHA
JIOKOMOTUBHMX OpurajJi. BukoHaHi po3paxyHKH MOKa3ylOTh MOTEHIINHY MOX-

JMBICTh BUKOHAHHS HE3aJIC)KHUMU TIEPEBI3HUKAMM 3aJI3HUYHUX TEPEeBE3CHb 31



CTBOPEHHSIM BUKIIIOYHO BJIACHOT JIOKOMOTHBHO1 IHPPACTPYKTYPH.

VY nucepraiiii po3po0JI€HO METO]T 3aKPITUICHHS NMPUBATHUX JOKOMOTHBIB 3a
HUTKaMU TMOI3/l1B, 110 ITPYHTYETHCA HA BUPIIICHHI 3a7a4i MPO MpU3HAYEHHS, PO-
3p0o0JIEeHO OpraHizaliiHy CTPYKTYpy MPUBATHOI MepeBi3HOiI KoMmaHii. OCHOB-
HUHM e(eKT BiJ JOMYCKY HE3aJIECKHHUX NEPEBI3HUX KOMIIAHIA O TPAHCIOPTHOIO
PUHKY TOJIATA€ y 3HAYHOMY IMOKPAILIEHHIO MOKAa3HUKIB BUKOPUCTAHHS BaroHIB.
Tak mpu opranizailii nepeBe3eHb Ha HanpsiMKy [lontaBcbkuii I'3K — Tpancnop-
tHU# By301 TIC 06ir Barony ckopouyethes 3 105,56 mo 68,73 rog.

BuxopucTtanHs mpuBaTHUX JIOKOMOTHBIB 3a0e3leuye 3MEHIICHHS BHUTPAT
Ha niepeBe3eHHs 10 35%. EQexkTuBHICT, BUKOPUCTAHHS PUBATHOI JIOKOMOTHB-
HOI TATH 3aJIKUTH BIJ BUAY BaHTaXy 1 HEJIIHIMHO 3aJIEKUTh B1J] BIICTaH1 nepe-
Be3eHb. JlJis BU3HAauUeHHS cPepu ePEeKTUBHOIO 3aCTOCYBaHHS MPUBATHOI JOKO-
MOTHMBHOI TATH Ha 3aJI3HUISIX YKpaiHU 3aCTOCOBAHO €KOHOMIKO-MaTEMaTUYHE
MojentoBaHHs. Tak MakcUMallbHUM €(eKT BiJl BIPOBAKEHHS MPUBATHOI JIOKO-
MOTHBHOI TSATH JIOCATAETHCS MPHU IepeBe3eHH] BaHTaxiB Ha BigcTani 70 300 kM.
BcTanoBieH1 3alIeKHOCTI MK BIJICTAaHAMH MEPEBE3EHb Ta MiHIMaIbHUMH 00CS -
raMu MepeBe3eHb, 0 3a0€3MeUy0Th OKYIHICTh KaliTaJbHUX BUAATKIB Y PO3BU-
TOK JJOKOMOTHUBHOTO TApKy.

HaykoBi pe3ynbTaTH, siKi OTpUMaH1 B AUCEPTalliiiHii poOOTi, a TaKOXK pO3-
poOJIeHI METOIU A03BOJISIIOTH OpraHi3oByBaTu B3aeMoAito Mixk AT Ykp3anizuu-
s Ta BJIACHUKaMH JIOKOMOTHUBIB MPU OpraHizallii nepeBe3eHb BaHTAXIB 3 BJac-
HUMH  (OpEHJIOBAaHUMH) JIOKOMOTHBAMH, a TaKOX BHU3HAYaTH TEXHIKO-
€KOHOMIUHY €(DEeKTUBHICTh TaKUX IMEpeBe3eHb. Pe3ynbTaT poOOTH BUKOPHUCTO-
BYIOThCSl Y HaBUaIbHOMY mpotieci JIbBiBcbkoOi (i JJHINMPOBCHKOrO HaIIOHAB-
HOT'O YHIBEPCHUTETY 3aJ13HUYHOTO TPAHCIOPTY iMeH1 akajeMika B. Jlazapsina mia
Jac MiArOTOBKH OakajaBpiB 31 cHemialbHOCTI 275 «TpaHCIIOPTHI TEXHOJOTii»,
MiJl YaC BUKOHAHHS JUIJIOMHHUX MariCTepChbKHUX poOIT Ta B Kypcl JICKIH 3 Iuc-

UUIUTIHA «YTIpaBIIIHHS €KCIUTyaTalliitHOI0 poOOTOIO», IJil YAOCKOHAJIEHHS PO-



6otu cinyx0u nepeBe3eHb PerionanbHoi (inii «JIbBiBehbKka 3anizHus» AT «VYk-
P3ATIZHUIIS.
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ABSTRACT

Sannytskyy N.M. Formation of traction support technology for cargo trans-
portation by private locomotives. — Qualifying scientific work as a manuscript.

Thesis for the degree of Ph.D. in Technical Science (Doctor of Philosophy)
specialty 05.22.20 — Operation and repair of transport modes (Field of
knowledge 27 — Transport). — Dnipro National University of Railway Transport
named after Academician V. Lazaryan, Dnipro, 2020.

The thesis is devoted to the solution of the relevant scientific task of form-
ing the technology of traction support of freight railway transportation by pri-
vate locomotives under conditions of separation of activity on infrastructure op-
eration and transportations.

Using the mathematical statistics and correlation analysis, the volumes of
cargo transportations and the dynamics of use indicators of the rolling stock
providing them were investigated. Thus, it is found out that in the Ukrainian
transport market there is a redistribution of freight transportation volumes be-
tween the railway and road transport. For the period since 2003, the share of
railway transport has decreased from 73 to 64%. One of the main reasons for
this situation is the critical deterioration of its fixed assets, in particular the lo-
comotive fleet. At present, the locomotive fleet of Ukrainska zaliznytsia JSC
consists of 3871 units. The wear of the electric locomotive fleet is about 95%;
the wear of the diesel locomotive fleet is 99%. As well, the reduction of locomo-
tive fleet leads to both a decrease in the volume of transportations and a deterio-
ration in the use indicators of freight cars. A very strong inverse relationship
with a correlation coefficient of 0.94 was found between the locomotive fleet
and the freight cars turnover. Thus, the problem of the development of the trac-
tion rolling stock is urgent for Ukraine.

The modern methods of traction support for freight transportations by rail-

way have been evolved for the conditions where the railway is both a carrier and



an infrastructure operator. In such circumstances, the use of private locomotives
iIs complicated by the need for significant investments in the locomotive fleet
creation. Therefore, the formation of traction service technology for freight
transportations by railway when introducing the private transportation compa-
nies in the transport market requires improvement. The methods of mathemati-
cal programming, economic and mathematical modeling and the theory of oper-
ational work of railways have been used to form the technology of traction sup-
port of cargo transportation in the conditions of functioning of independent car-
riers.

Ukraine, on the one hand, and the European Union, the European Atomic
Energy Community and their Member States, on the other, have signed an Asso-
ciation Agreement under which Ukraine has assumed the obligations to imple-
ment the European Union norms in its legislation including the European Union
Directives on the organization of the railway transportations market. Given that
one of the basic principles of organizing this market is the formation of a com-
petitive sector in the field of railway transportations, Ukraine has external obli-
gations to admit the independent carriers to the main railway infrastructure.

The development of freight transportation technology in the trains with
own (leased) locomotives requires the provision of information about the rail-
way infrastructure by the infrastructure operator to the carriers. In the EU coun-
tries, these functions fulfill the "Conditions of the use of infrastructure” (Net-
work statements) issued in accordance with the requirements of Directive
2012/34/EU and the infrastructure register maintained under Directive
2008/57/EU.

In order to admit the private locomotive traction, the methods for formaliz-
ing the railway infrastructure description have been improved, which enables the
interaction between the infrastructure operator and the independent carrier.

The model of the railway network description is developed in the thesis. It
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Is proposed to use the parametric graph G = (V, E) as a model of railway infra-
structure. The operation points correspond to the graph vertices veV and the
sections — to the arcs eeE. One considers the transport network elements where
some passenger, freight, commercial, or technical operations are performed that
change the functional parameters of the major subsystems of the railway infra-
structure or make the transition from one infrastructure manager to another as
operating points. Proposals have been developed to improve the technological
processes” structure of the management of railway transportations and infor-
mation concerning the railway network description according to the require-
ments of the European Union. A database structure has also been developed, on
the basis of which an interactive map can be created to inform the carriers about
the technical characteristics of the main railway infrastructure and about the ser-
vices provided by its manager.

The schemes of servicing by traction rolling stock depend on the location
of the locomotive infrastructure in the network. Diesel locomotives of independ-
ent carriers will be able to service transportations between loading and unload-
ing stations up to 822 km, and electric locomotives — up to 1000 km with the
construction of the main part of locomotive infrastructure at the station of load-
ing or unloading. When organizing transportations over a distance of more than
500 km, the changes of locomotive crews during transportation should be pro-
vided. The calculations show the potential possibility for independent railway
carriers to perform railway transportations with the creation of their own loco-
motive infrastructure.

The method of assigning the private locomotives to train lines based on the
solution of the destination task, the organizational structure of the private trans-
portation company are developed in the thesis. The main effect of admission of
independent transportation companies to the transport market lies in a significant

Improvement in the use indicators of the cars. Thus, when organizing transporta-
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tions in the direction of Poltava Mining and Refining Plant — TIS Transport
node, the car turnover is reduced from 105.56 to 68.73 hours.

The use of private locomotives reduces transportation costs by up to 35%.
The efficiency of using a private locomotive traction depends on the type of car-
go and nonlinearly depends on the transportation distance. Economic and math-
ematical modeling was applied to determine the area of effective use of private
locomotive traction at the Ukrainian railways. Thus, the maximum effect of the
implementation of private locomotive traction is achieved when transporting
cargoes up to 300 km. The dependencies between the transportation distances
and the minimum transportation volumes, which provide recoupment of capital
expenditures for the development of locomotive fleet were developed.

The scientific results obtained in the thesis, as well as the developed meth-
ods, make it possible to organize interaction between Ukrzaliznytsia JSC and the
owners of locomotives when organizing the cargo transportations with own
(leased) locomotives, as well as to determine the technical and economic effi-
ciency of such transportations. The results of the work are used during education
in the Lviv Branch of Dnipro National University of Railway Transport named
after Academician V. Lazaryan when training the bachelors of the specialty 275
"Transport Technologies"”, when writing master's graduation theses and during
the lectures on the discipline "Management of Operational Work", for the opera-
tion improvement of the transportation service in the Regional Branch "Lviv
Railway" of Ukrzaliznytsia JSC.

Key words: railway infrastructure, databases, technological process, re-
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ganization of freight transportations.
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BCTYII

AKTyaJbHiCTH po00oTH. OHIEI0 3 OCHOBHUX MPOOJIEM CYy4acHOTO 3ai3-
HUYHOTO TPAHCHIOPTY B YKpaiHi, siIka 3arpoxKye SIK CTaOLILHOCTI, TaK 1 Oe3meni
po0OTH ranysi, € KpUTUYHUN 3HOC MOr0 OCHOBHHUX 3aC001B, 30KpeMa JOKOMOTH-
BHOro napky. Ha crorogui nokomotuBHui napk AT «YkpaiHCbKa 3ali3HULIS»
ctaHoBuTh 3 871 onuuuiio. [Ipu 1boMy 3HOC TTApKy €JIEKTPOBO3IB CATae Maike
95 %, a mapky TernoBo3iB — 99 %. Uepes nedimut TATOBOTO 3a0€3MEUCHHS 3a-
JTI3HUYHUN TpaHCHOPT YKpAaiHU Ma€ 3HAUYHY BHYTPINIHIO MOTpeOy B PO3BUTKY
JIOKOMOTHUBHOT'O TMAapKy, 30KpeMa IUISXOM 3aly4yeHHsS MPUBATHOTO KaIliTaly.
VYkpaiHoro, 3 o7Hi€l CTOpoHH, Ta €BponelickkuM Coro30M, €BpONEUCHKUM CITIB-
TOBAPHCTBOM 3 aTOMHOI €HEeprii 1 IXHIMU JAeprKaBaMHU-YJICHaMH, 3 1HIIOI, MMiAIu-
caHo Yroay IMpo acouiaimiio, 3rigHO 3 SKOW YKpaiHa B3sula Ha cebe 30-
OOB’s13aHHS IMILIEMEHTAaIli HopM €Bpomneiicbkoro Cor3y 10 CBOTO 3aKOHO/aB-
CTBa, 30Kpema 1e ctocyeTbea i Jlupektus €Bponericbkoro Cor3y moo opra-
HI3allli pUHKY 3aJII3HUYHUX MEPEeBE3CHb. 3Ba)KAIOUM HAa T€ 110 OJHUM 3 OCHOB-
HUX MPUHIMIIB OpraHizamii [boro puHKY € (OpMyBaHHS KOHKYPEHTHOTO CEK-
TOpy y cdepl 3ali3HUYHUX TMEePEeBE3eHb, YKpaiHa Ma€ 30BHINIHI 3000B’s3aHHS
070 OpraHizailii JOMyCcKy He3aJeKHUX MEPEBI3HHUKIB O MaricTpajibHOI 3aii3-
HUYHOI 1IHPpacTpyKTypu. Y 1ux ymoBax (OpMyBaHHS TEXHOJOT1l TATOBOTO 3a-
Oe3IeueHHs NepPeBe3eHb BAHTAXKIB 3aJI3HUYHUM TPAHCIOPTOM MPUBATHUMU JIO-
KOMOTHUBAaMU € aKTyaJIbHUM HAYKOBUM 3aBIaHHSM JJIs1 3a7113HUYHOTO TPAHCIIOP-
Ty YKpaiHu.

3B's130Kk TeMHU 3 HAYKOBUMM MpOrpamMamMu, IJjaHamMmu, teMamu. J[ucep-
TaliifHa po0oTa BUKOHAHA BIAMOBIIHO /0 MPIOPUTETHUX HAMPSIMKIB PO3BUTKY
3aJII3HUYHOI Tay3i, sSki Bu3HaveHi B TpancnopTHii cTparterii Ykpainu go 2020
poky (po3nopsmkenns Kabdinery MinictpiB Ykpainu Big 20.10.2010), a Takox

noB’si3aHa 3 HJIP, mo BukoHaHa /IHIMPOBCHKUM HAIlIOHATLHUM YHIBEPCUTETOM
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3QJII3HUYHOTO TPaHCHOPTY iMeHi1 akagemika B. Jlazapsna: «®opMmyBaHHS MiJIX0-
JiB MIOJI0 MOKpAIleHHSI BUKOPUCTAHHS BAaHTAXKHUX BaroHIB Ta OMEPATHUBHOIO
YIPaBJIiHHS MMPOCYBAaHHSAM BaroHOIOTOKIB B MDKHApPOJHUX TMepeBe3eHHAX» (No
nepxasHoi peectparii 0115U002423), y sKiii aBTOp € BUKOHABIIEM Ta aBTOPOM
3BITIB.

Merta i 3aBaaHHs aAocjizkeHHs1. MeToro nucepTaiiiHoi poOoTH € mij-
BUILICHHS €()EKTUBHOCTI IMEPEBE3€Hb BAHTAXIB 3aJTI3HUYHHM TPAHCIOPTOM 3a
PaxyHOK BUKOPUCTAHHS IPUBATHOTO TSATOBOTO PYXOMOI'O CKIady.

[locTaBneHa MeTa JOCITAETHCS B pe3yJIbTaTi PO3B’SI3aHHS TaKUX 3aBAAHb
HOCJIIIKeHHS

- aHaJli3 Cy4acCHUX METOIB TSITOBOT0 OOCIYrOBYBaHHS NIEPEBE3CHHS BaH-
TaX1B Ha 3aJII3HUYHOMY TPAHCTIOPTI;

- JIOCHIIXKEHHS ICHYI0YO1 TEXHOJIOT1i Ta 00CATIB NEepEeBEe3€Hb BAHTAXKIB Ha
3QJII3BHUYHOMY TPAaHCHOPTI YKpaiHu, a TaKOX JMHAMIKM MOKa3HUKIB BUKOPHUC-
TaHHSI PyXOMOT0 CKJIay, 110 iX 3a0e3meuye;

- po3poOka METOIB OpraHi3allii B3aeEMOAli MK IEepeBI3HUKAMU Ta OIe-
paTopoM 1IHPPACTPYKTYpH;

- (dopMyBaHHS TEXHOJOTII TATOBOTO 3a0€3MeUYeHHs MePEeBE3EHb BAaHTAX1B
B YMOBaX (DYHKI[IOHYBAHHS HE3AJICKHUX MEPEBI3HUKIB,;

- BHU3HA4YCHHS 00J1acTi €()eKTUBHOTO 3aCTOCYBAHHSI MPUBATHOI JIOKOMO-
TUBHOI TATH HA 3QTI3HUIX YKpaiHu.

00'exTOM J0CTIIKEHHS € TTPOIIEC TATOBOTO 3a0€3MeUeHHs IEPEeBE3CHHS
BAHTAXIB 3QJII3HUYHUM TPAHCIIOPTOM.

IIpeameToM mocC/iIzKeHHS € BIUIUB TSITOBOTO 3a0€3MEUEHHS NEPEBE3€EHb
BAHTAXXIB MPUBATHUMHU JIOKOMOTHUBAMH Ha MOKA3HUKU POOOTH PyXOMOTO CKIaay
Ta IHPPACTPYK-TYpPH 3aJI13HUYHOTO TPAHCIIOPTY.

Metoau pociixxeHHs. MaremMaThWdHa CTAaTHCTHKA Ta KOPEISIIMHUN

aHaJi3 — I JOCHIKEHHS OOCSTIB MepeBe3eHb BAHTAXIB Ta JMHAMIKH TOKa3-
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HUKIB BUKOPUCTAHHS PYXOMOI'O CKJIaay, IO iX 3a0e3mnedye; Teopis eKclulyara-
IMHOT pOOOTH 3aTI3HUIIG, PEIALIHHAN aHa3 — ST pO3pOOKH METO/IIB OpraHi-
3aIii B3a€MO/IIT MK MEPEBIZHUKAMU Ta OMEPATOPOM IHPPACTPYKTYpPH; METOIU
MaTeMaTUYHOTO MPOrpaMyBaHHS, €EKOHOMIKO-MAaTeMaTUYHOTO MOJIEIIOBAHHS Ta
TEOpisl eKCIUTyaTaliiHOI poOOTH 3aMi3HUIL — AJis1 (OPMYBAaHHS TEXHOJIOTII Ts-
rOBOI'0 3a0€3ME€YEHHS MEPEBE3EHb B YMOBaX (PYHKIIOHYBaHHS HE3AJIEKHUX Ie-
PEBI3HUKIB; EKOHOMIKO-MAaTEMAaTUYHOTO MOJICTIOBaHHS — JIJIs1 BUBHAYEHHS 00J1a-
CTl €(pEKTUBHOI'O 3aCTOCYBAHHSI NMPUBATHOI JIOKOMOTUBHOI TSITH Ha 3aJII3HUISLX
Yxkpainu.

HaykoBa HOBU3HA OTPUMAHUX PE3YJIbTATIB MOJATAE Y BUPIIICHHI aKTyaslh-
HOTO HAyKOBOTO 3aBAaHHsI (OpPMYBaHHS TEXHOJIOT1i TSTOBOTO 3a0€3MeUeHHS Te-
pEeBE3€Hb BAHTAXIB MPUBATHHUMHU JIOKOMOTHMBAMH. 30KpeMa, HOBH3HAa pPOOOTH
MOJISITA€ B TAKOMY:

- BIEpIIE BCTAHOBJIEHO O00JACTI €(EKTHUBHOIO BUKOPHUCTAHHS MPUBATHUX
JIOKOMO-THBIB, 1110 JI03BOJISIE BUBHAYATHU JOLUUIBHICTh iX 3aCTOCYBAaHHS B 3aJI€XK-
HOCTI BiJl BUy BaHTaXYy, BIJICTaHI Ta 0OCATY MEPEBE3CHbD;

- YJAOCKOHAJIEHO METO/I 3aKpIIUICHHS JIOKOMOTHBIB 32 HUTKamMu rpadika py-
Xy MOi3/11B 32 paXyHOK BHUKOPHUCTaHHS METOJIIB JIHIHOTO MporpaMmyBaHHs, 110,
Ha BIIMIHY BIJl ICHYIOUHX, 3a0€3Ieuye piBHOMIPHE 3aBAaHTAKEHHS JIOKOMOTHBIB,

- YAOCKOHaJeHO MeToAu dopmanizaiii onucy 1HQPacTpyKTypu 3ali3HULIb
Ha OCHOBI METOJIB peNAIiHUX 0a3 JaHUX, 110, Ha BIAMIHY BijJ ICHYIOYHUX, JO-
3BOJISIIOTH OPTaHI3yBaTH B3a€EMOJIII0 MK OMepaTopoM 1H(PACTPYKTYypH Ta He3a-
JISKHUMU B1J HHOT'O MEPEBI3HUKAMU;

- HaOyJM MOJAJbIIOTO PO3BUTKY METOJU TSATOBOTO OOCIYTOBYBaHHS PyXy
BaHTAXXHUX TOI3/IB, SAKl, Ha BIAMIHY BIiJl ICHYIOUHX, BPAaXOBYIOTb OCOOJMBOCTI
po0OOTH HE3alle)KHUX BiJl omneparopa 1HOPACTPYKTYPU MEPEBI3HUKIB 1 J103BOJIS -

I0Th BU3HAYATH CXEMU 00Iry iX JIOKOMOTHBIB Ta JIOKOMOTUBHUX OpUTa]T.
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IlpakTuyHe 3HAYEHHS OTPUMAHMX pe3yJabTaTiB. HaykoBi pe3ynbTaTH, sK1
OTpUMaHi B JUCEpTAIlIMHIA poOOTI, a TaKOoX PO3pPOOJIEHI METOAM JTO3BOJISIOTH
OpraHi3oByBaTu Ta 3abe3neuyBatu B3aeMoaito Mixk AT «Ykp3anizuuisi» Ta Bia-
CHUKaMHU JIOKOMOTHUBIB TiJl 4ac OpraHizallii mepeBe3eHb BaHTaXIB BJIACHUMU
(OpeHIIOBaHMMHM) JIOKOMOTHBAMH, a TaKOXX BHU3HAYATH TEXHIKO-CKOHOMIYHY
e(DeKTUBHICTh TaKuX NepeBe3eHb. Pe3ynbTaTu poOOTH BUKOPUCTAHO ISl YIO-
CKOHAJICHHSI po00oTH ciyX0u nepeBe3eHb PerionansHoi Qutili «JIbBIBChKa 3a113-
Hus» AT «Ykp3anizauig». Pe3ynbrat poOOTH 3aCTOCOBYIOTHCSI B HaBYalb-
Homy npoueci JI® JHY3T mixg yac miaAroToBku OakaidaBpiB 31 CHEIIaIbHOCTI
275 «TpaHCHIOPTHI TEXHOJIOT11», iJl YaC BUKOHAHHS JUIIOMHHUX MaricTePChbKHX
poOIT Ta B KypcCl JIEKI[I{ 3 TUCHUIUIIHU «YTIPaBIIHHS €KCIUTyaTaliiHow po0o-
TOIO».

[IpakTuuHe BMPOBAKEHHS PE3YJbTATIB POOOTU MIATBEPAKYETHCS BIAMNOBI-
JTHUMU JIOKYMEHTaMH, $IKI HaBeJACHO B JOJIaTKax 10 JUCEPTALIHOro J0Cii-
JKEHHS.

Oco0ucTuii BHecok 3100yBaua. Bci HaBeneHl y poOOTI pe3ysibTaTu TE€O-
PETUYHUX Ta EKCIIEPUMEHTAIBHUX JOCIII)KEHb, OTPUMaH1 aBTOPOM CaAMOCTIHHO.
Cratts [67] onyOrikoBaHa 0e3 criBaBTOpiB. Y po0OO0Tax, OmmyOJiKOBAaHUX Y CITiB-
aBTOPCTBI, OCOOMCTHI BHECOK aBTOpa MoJIsATae y ToMy 1mo: B ctatTi [15] Buko-
HAHO aHaJi3 CBITOBOr'O JIOCBIY BIPOBAKEHHSI KOHKYPEHI[Ii HA PUHKY 3aT13HU-
YHHUX TIEPEeBE3CHb, y CcTaTTi [88] 3p0o0iieHO OIiHKY MOKa3HUKIB BHKOPHUCTAHHS
PYXOMOIO CKJIaay IpH OpraHizailli pyxXy BaHTaKHHMX MOI3/IiB 3a PO3KIAJIOM, Y
crarti [12] BUKOHAHO aHAaJi3 HOPMATHBHHUX JIOKYMEHTIB €Bporeiicbkoro Coro3y
1I0JI0 OpraHi3ailii pUHKY 3alTI3HUYHUX MEPEBE3EHb Ta po3podsieHo meTona dhop-
Manizanii onucy iHGPaACTPYKTypH, IO JO3BOJSIE OPraHi3yBaTH B3a€EMOJII0 MIXK
orneparopoM 1HGPACTPYKTYpPH Ta HE3AICKHUM BI1J HHOTO IMEPEBI3SHUKAMU, Y
ctarTi [16] po3pobieHo cxeMu oprasisaiii poOOTH MPUBATHHX JIOKOMOTHBIB Ta

JIOKOMOTUBHHX OpUTaj B 3aJIEKHOCTI BiJl BIJICTAHI IE€PEBE3CHbD.
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Anpobanis pe3yiabraTtiB guceprainii. OCHOBHI MOJIOXKEHHS THUCEpTAaIliii-
HOI poOOTH nomoBimanucs Ta Oynu cxBaieHi: Ha 79-if MikHapoAHii HAYKOBO-
npakTuuHiil KoH(pepeHiii «IIpodreMu Ta nepcrneKTUBU PO3BUTKY 3aJII3HUYHOTO
tpancropty» (duinpo, JHY3T, 2019); ma 78-it MikHapoaHii HayKOBO-
TeXHIYH1A KoHpepeHIii «PO3BUTOK HAyKOBOi Ta 1HHOBAIIMHOI MISUIBHOCTI Ha
tpancropti» (M. Xapki, YY3T, 2016); ma V International Symposium of
Young Researchers «Transport Problems 2016» (Poland, Katowice, Silesian
University of Technology Faculty of Transport, 2016); na X Mi>kHapOIHIH KOH-
depennii mooaux BueHHX «Momoni BueHi 2019 — Bix Teopii 10 nmpakTUKH» (M.
Huinpo, HYBIIl Vkpaiam, 2019); Ha 2-ii MiKHApOAHIH HAyKOBO-IPaAKTHYHIH
koHpepeHIli «EneproontumaiibHi TEXHOJIOTIT, JIOTICTHKA Ta Oe3MeKa Ha TpaHC-
noprti (M. JIeBiB, IHY3T, 2019). Y noBHoMy 00cs31 AUCEpTAIlis JOMOBigaIach i
OyJnia cxBajieHa Ha MiKKadeapaTbHOMY HayKOBOMY ceMiHapi y JIHIIpOBChKOMY
HalllOHAJILHOMY YHIBEPCHUTET! 3alli3HUYHOTO TPAHCIOPTY IMEHI akajaeMika B.
Jlazapsaa (2019 p.).

IMy6aikamii. 3a pe3ympraramu guceprarlii omyomikoBano 10 HaykoBux
mpaip, 3 HuX 1 HaykoBa cTaTTs B 3aKOPJAOHHOMY BUJIaHHI, IO BXOJUTH /10 HAy-
KOMETPUYHOI 0a3u SCOPUS, 4 HAyKOBI CTATTi y (paXOBUX BUAAHHSIX, SKI BXOJSATH
10 nepeniky MiHicTepcTBa OCBITH 1 HAyKU YKpainw, 30Kpema 2 CTaTTi y BUAaH-
HSX, IO BXOJATH A0 MIKHAPOJHUX HAYKOMETPUIHUX 0a3, Ta 5 Te3 JomoBiaei Ha

MDKHApOJAHUX HAYKOBUX KOH(PEPEHIIAX.



