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AHOTALIA

Pycmamos P. [1l. TlinBuiiieHHs: €()eKTUBHOCTI €KCILTyaTallli pyXoMoro CKjiaay
3aJII3HUYHOTO TPAHCIIOPTY TMPHU MEPEBE3CHHI 3epHOBUX BaHTaxiB. — KBamidikamiitHa
HAyKOBa Ipalls Ha MpaBax PYKOIMHUCY.

Jucepraiist Ha 3100yTTS HAyKOBOI'O CTYIEHs KaHAMJaTa TEXHIYHMX HayK 3a
crnerianbHicTio 05.22.20 — excrutyaTaliisi Ta peMOHT 3ac001B TpaHcnopTy. — JIHITpOB-
ChKHMI HalllOHAJbHUM YHIBEPCUTET 3aJII3HUYHOIO TPAHCHOPTY IMEHI akaaemika B.
Jlazapsina, m. J{ninpo, 2020.

Juceprariiiina po0oTa MICTUTh OTPUMaH1 aBTOPOM PE3yJIbTaTH, SIKi B CyKYIHOCT]
BUPIIIYIOTh HAYKOBE 3aBJaHHS MiJBUIICHHS €(EKTUBHOCTI €KCIUIyaTallli pyXoMoro
CKJIaJly TIPY MEePEBE3EHH] 36PHOBUX BAHTAXIB 3aJII3HUYHUM TPAHCIIOPTOM HA €KCIIOPT
3a paxXyHOK (hOpMYyBaHHS €KCIIOPTHO-OPIEHTOBAHOT MEPEXkK1 BY3JIOBUX CTaHII HaBaH-
Ta)XCHHS 36pHOBUX MapIIPYTHUX MOI31B.

Mertoro AOCTiKEHHsI € MiABUINEHHS €(eKTUBHOCTI EKCIUTyaTallli pyXoMOoro
CKJIaJly MpHU NEPEBE3CHHI 3€PHOBUX BAHTAXIB 3aJTI3HUYHUM TPAHCIOPTOM Y MOPCHKI
MOPTHU 32 PaxyHOK (OPMyBaHHS €KCIIOPTHO-OPIEHTOBAHOI MEPEKI BY3JIOBUX CTAHIIIN
HABAaHTA)KEHHS 36PHOBUX MapIIPyTHUX IMOI3/IIB.

JUIs NOCSTHEHHsI BKa3aHOI METH y JucepTalii Oyau MOCTaBji€Hl Ta BUPILIEH]
HACTYTIHI 3a71a4i:

— aHaJi3 Cy4yaCHUX HaIpPSMKIB MIJBUILIEHHS €()EKTUBHOCTI CUCTEMHU EKCIUITya-
TaIlli pyXxoMoro CKjaay MpH MepeBe3eHHI 36pPHOBUX BAaHTAXKIB;

— JOCHIPKEHHSI 1ICHYIOUO1 CUCTEMU 3a0e3MeUeHHsl eKCIIOPTHUX MEepPEBE3EHb 3e-
PHOBUX BAaHTaXIB B YKpaiHi Ta MOKa3HUKIB €KCILTyaTalii pyXoMoro CKJaay 3ajli3Hu-
YHOI'O TPAHCIIOPTY MPU MEPEBE3EHI 3epHA;

— JIOCIHIJIPKEHHSI YMOB €(EeKTHUBHOI €KCIUTyaTalli pyXoMOro CKJaay 3ajli3HUIb
IIPU [IEPEBE3EHH1 3€PHA;

— YJIOCKOHAJICHHS IMITAIIMHOT MOJIeJl IPOLIeCy MepeBE3EHHs 3€pPHOBUX BaHTA-
1B 3aJII3HUYHUM TPAHCIIOPTOM;

— (hopMyBaHHS €KCIIOPTHO-OPIEHTOBAHOT MEPEXK1 BY3JI0BUX 3ATI3HUYHUX CTaH-

i 11 3a0e3neYeHHs] HABAaHTAKEHHS 36PHOBUX MapIIPYTHHUX MOI3/I1B;
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— OLIIHKa e(EeKTUBHOCTI €KCILTyaTalii pyXoMOoro CKJIaay 3ali3HHUIb MpU Oopra-
Hi3aIlll pyXy 36pHOBUX MapIIPYTHUX MOI3/IIB.

HayxkoBi pe3yibTary, siKi OTpUMaHi B AMCEPTaLiifHiid poOOoTi, a TaKOX po3po0diie-
Hi METOJIM MOXKYTh OyTH BUKOPHUCTaH1 /I YAOCKOHAJIEHHS Ta OIIIHKK CUCTEMU OpraHi-
3a11ii BAaroHOIMOTOKIB TIPH TEPEBE3CHHI 36PHOBUX BAHTAXIB 3aJII3HUYHUM TPAHCIIOPTOM
y MOPTH HA €KCHOPT, IJIaHYyBaHHS PO3IMOJAUTY BaroHIB-3€pHOBO3IB 11l HABAHTAXKEHHS
3epHa Ta TATOBOTO PyXOMOTO CKJIay MiJ 3epHOBI moi3au. Pesynbratu poboTn BUKOpU-
CTaHl JUIsl YJOCKOHAJIEHHSI TEXHOJIOT1i 3aJlI3HUYHUX MEPEBE3€Hb 3€PHOBUX BAHTAXKIB Y
MOpPCBKI TOpTH O1ECHKOI0 PETIOHY Ta Y HaBYAJIbHOMY IPOLEC] PH MiATOTOBI MaricT-
piB JIHIMPOBCHKOTO HAIIOHAJILHOTO YHIBEPCUTETY 3aJli3HMYHOTO TPAHCIOPTY IMEHI
akanemika B. JlazapsiHa 3a ocBiTHBOIO mporpamoro 275.02 « TpaHcnopTHI TEXHOJIOTIT Ha
3aJTI3HUYHOMY TPAHCIIOPTI.

OCHOBHUH TEKCT AUCEPTAIlll CKIAAAETHCS 13 YOTUPHOX PO3JILIIB.

VY meprioMy po3iii BHKOHAHO BCEOIYHUI aHAJi3 TIPOOJIEMU IMiIBUTIICHHS e(heK-
TUBHOCTI 3aTI3HUYHUX TEPEBE3CHb 3€PHOBUX BAHTAXIB JI0 MOPCHKUX IMOPTIB Ha €KC-
nopT. 3epHOBA ranxy3b € 0a3010 Ta JHKEPEIOM CTajoro PO3BUTKY arpornpOMHUCIOBOIO
KOMILJIEKCY ¥ OCHOBOIO arpapHoro ekcropty Ykpainu. Hapasi Ykpaina BneBHEHO 3a-
HMae JTiaupyrodl MO3HUIIil cepes] CBITOBUX BUPOOHHMKIB 1 €KCIIOPTEPIB 3epHA.

biubmie 95% exkcnopTy yKpaiHCBKOTO 3€pHA 31HMCHIOETHCS Yepe3 MOPCHKI NOp-
TH; Tpu 1boMy Maibke 70% 3epHOBUX BAHTaXIB y MOPTU JTOCTABISETHCS 3aTI3HUAY-
HUM TPAHCIOPTOM. AHaJli3 MMOKa3ye, U0 ICHyl0Ua CUCTEMA 3aJi3HUYHUX NEPEBE3CHb
3€pHOBUX BaHTaX1B HAa €KCIIOPT YacTO AEMOHCTPYE CBOIO HeeekTuBHICTh. Cepen oc-
HOBHMX IPOOJIEM — 3HA4YHA PO3MOPOIIEHICTh Ta HU3bKA HAaBaHTAXXyBaJlbHA CIIPOMOXK-
HICTh CTaHIIM, 3HOIICHICTh BAaroHIB Ta HEIOCKOHAJA CUCTEMa OIEPyBaHHS HUMHU,
eIUT JIOKOMOTHBHOI TATH, OpraHi3allisi epeBe3eHb 3HAYHUX OOCSTIB 3epHa BaroH-
HUMM BiAnpaBkamMu. TakuM YUHOM, yIOCKOHAJIEHHS! CUCTEMHU €KCIUTyaTallii pyXoMoro
CKJIaAy 3aJ13HULb IPH OpraHizalii NepeBe3eHb 36PHOBUX BaHTaX1B Ha €KCIOPT € OJ-
HUM 13 KJIFOYOBHX 3aBJIaHb JIJIsl 3HUKEHHSI TPAHCIIOPTHOI CKJIA/I0BOI Ta 3a0€3MEeUeHHS
KOHKYPEHTHOCT1 YKpaiHChKOI'O0 3€pHa Ha 30BHILIHIX puHKaX. OJHUM 3 IUIAXIB Mif-

BUILEHHSI KOHKYPEHTOCIIPOMOKHOCTI BITUYM3HSHOIO 3€pHA HA CBITOBUX PUHKAX € IO-
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OyaoBa e(peKTUBHOI CUCTEMH EKCILTyaTallli pyXoOMOro CKJaay 3alli3HHYHOTO TPaHC-
MOPTY MPU OpraHizallii eKCIOPTHUX MePEBE3CHb.

AHaii3 HayKOBHX JDKEpeNl Ta JIOCBiLy POOOTH 3ali3HUIb Y IHIIMX KpaiHaxX MOKa-
3y€, 0 HAaNOUIbII MEPCHEKTUBHUM HANpsIMKOM YAOCKOHAJIEHHS CUCTEMHU IE€PEBE3CHb
MacCOBHX BaHTaXIiB, 30KpeMa, 3epHa, € MapIIpyTHU3allisl BarOHOMOTOKIB. MapipyTu3ariis
JI03BOJISIE CKOPOTUTH CTPOKH JIOCTaBKM BaHTAXiB, MOKPALIUTH MOKA3HUKU €KCILTyaTarlii
PYXOMOTO CKJIQIy Ta BIJMOBITHO 3MEHIIIUTH BUTPATH HA ITEPEBE3CHHS.

VY npyromy po3auii BAKOHAHO aHaIi3 ICHYHOYOi CUCTEMU 3a0e3MeUeHHs eKCIIOPTY
YKpPaiHCHKOTO 3€pHA, a TAKOX JOCIIKEHO MapaMeTpy BaroHOMOTOKIB 3 3€pHOM y Ha-
NPSIMKY MOPCHKUX TIOPTIB.

Cucrema, 1o 3a0e3nedye eKCropT 3€pHa, BKIIOUAE CUCTEMY 30epiraHHsl 3epHa,
NepeBaIOYHI MOTY>KHOCTI MOPCHKUX MOPTIB Ta CUCTEMY TPAHCIIOPTYBAHHS 3€pHA.

Cucrema 30epiranss 3epHa, 1110 3a0e3nedye Horo eKCropT, MpeacTaBieHa Ou-
3pKk0 1200 eneBatopamu 3arajbHOIO NOTYXHICTIO 48 MIJIH. T. Ta Hapa3l aKTUBHO PO3-
BuBaeThcs. [lepeBanky 3epHa B 13 moprax 3maificHIOOTH O0nm3bko 30 TepMiHAIB,
3arajibHOIO MOTYXHICTIO 66 MJTH. T. AHaJI3 MOKa3aB, 10 HasBHA eJieBaTOpHA Ta MOp-
TOBa 1H(QPACTPYKTypa, a TAKOXK JUHAMIKA 1i PO3BUTKY NAIOTh MiJCTaBH MO3UTHBHO
OLIIHIOBATH MOYJIMBOCTI [0 OCBOEHHIO MEPCIIEKTUBHUX 00CATIB €KCIOPTY 3€pHAa.

TpancnopTyBaHHSI 3€pHa B1J JIHIMHUX €JE€BAaTOPIB O MOPTIB 3A1HCHIOETHCS
3amizHnYHuM (Maitke 70% o0cariB), aBTomoOubHUM (Ou3bko 30%) Ta piYKOBUM
(mo 3%) TpaHcnopToM. ABTOMOOUIBHHUN TpPaHCHOPT, 3a0€3MeuyloYd THYYKICTh Ta
3pYYHICTh CUCTEMHU TPAHCIIOPTYBAHHS IS KIIIE€HTIB, B MEPITY YEPTy HEBEIUKUX Tap-
Ti HA KOPOTKI BiJcTaHi, Mae HaWBuIl Tapudu. OKpiM TOro, IePeBaHTAKEHI aBTOMO-
OLTI-3epHOBO3U  PYUHYIOTH JOPOKHE TIOKPUTTS Ta 3a0pyJHIOIOTH TOBITPSA
MPOIyKTaMU 3TOpsiHHS TaiuBa. Pi4KOBI MEpeBE3CHHs MarOTh HAWHWKYY cOOiBap-
TICTh, OJTHAK HEPO3BUHEHA IMOPTOBA IHPPACTPYKTypa Ta AeHILMUT CyACH Hapa3i HE J0-
3BOJISIIOTH [OBHICTIO BUKOPUCTOBYBATH TMOTEHIIa]l PIYKOBOTO TPAHCHOPTY JUIst
NEPEeBE3EHHS YKPAiHCHKOIO 3€pHa.

OnHieo 3 KJIIOYOBUX MPOOJIEM ICHYHOYOI CUCTEMHU 3alI3HUYHUX IEPEBE3CHb

3CPHOBHUX BAHTaXIB € CyTT€EBA 3HOIICHICTh I[MapKy BaFOHiB, a TaKOXK HGG(I)CKTI/IBHa CH-
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creMa ix ekcruryaranii. Tak, 3 2016 p. mapk 3epHOB031B 30uTbIIMBCA Ha 40%, oqHaK
o0ir Barona Bupic Ha 30%. IIpu 11bOMy B CTPYKTYpi 00Ir'y 3€pHOBO3a BJIACHE ONeparlis
pyxy ckiagae muiie 20%, a 6iu3bko 42% — nmpocToi Ha TEXHIUHUX cTaHIsaX. OHiero 3
MPUYNH TaKOi CUTYaIlli € 3HaYHA PO3MOPOIIEHICTh CTAHII HaBaHTaXXEHHs 3epHa. Pe-
3yabTaTh cratucTuyHoi 00poOku manux ACKBII-Y3-€ npo pyx BarosiB 3 3epHOM
MOKa3aJiv, o 3 572 cTaHI1{ MOJIOBUHA BAaHTAXaTh Y CEPEIHbOMY MEHIIIe 1 BaroHa Ha
00y, a TpETHHA CTaHIIIKM 3/1MCHIOE HaBaHTakeHHs MeHie 30 aHiB Ha pik. OHUM 13
NUIAX1B BUPIMICHHS IIi€] TPOOJIEeMH € KOHIICHTpAIlisi HaBaHTAXKCHHS 3€pHA Ha BY3JI0-
BUX CTAHI[ISX.

[lepeBe3eHHs 3epHa XapaKTEPU3YIOThCS 3HAYHOIO SIK CE30HHOI0, TaK BHYTPIIIHBO
MICSYHOIO HEpIBHOMIpPHICTIO. (Ce30HHAa HEpIBHOMIPHICTh KOJIMBAETHCSI B  ME¥Kax
1,3...1,4, a 1o60Ba HEPIBHOMIPHICTh HAaBaHTAKEHHS 3epHa — B Mexkax Bia 1,15 (y nuc-
tonani) A0 1,94 (y uepBHi).

VY TperboMy pO3IiTi OTPHUMAHO 3aJICKHOCTI, IO JO3BOJISIOTH OIIHUTH S(EKTHB-
HICTh BUKOPUCTaHHS 3aJII3HUYHOTO TPAHCIIOPTY, 30KpEMa, MOPIBHSAHO 3 aBTOMOOUIEHUM,
B 3aJICKHOCTI BiJI YMOB €KCIUTyaTallii pyXoMOro CKJaay, a TaKOXX yJIOCKOHAJICHO 1MiTa-
IHY MOJIEITh 3TI3HUYHOTO HAMPSMKY JUTSI TOCIIIKEHHS PyXY BaroHiB 3 36pHOM.

B nmceprartiii BCTaHOBICHO, 10 3aJI3HUYHUN TPAHCTIOPT € O1IBIIT KOHKYPEHTO-
CIIPOMOXHUM 3 aBTOMOOLIBHUM Ha BifcTaHsaX Ounbmie 150 kM 11 yac nepeBe3eHHs y
BaroHax YKp3ali3HHUII Ta Ha BijcTaHsax Ouibiie S00 KM — y HOBUX BJIaCHUX BaroHax.

Busznadeno, 1mo MiHIManbHI JOAATKOBI BUTPATH, SIKI TMOB’S3aH1 3 HAKOIMYECH-
HSIM BaHTAXY Ha MapILIPyT, JOCITAIOTHCSA MpH nepiol y 4...6 110 Ta BiACTaHI MiIBO3Y
aBroTpancnopTom A0 30 kM. OKpiM TOTO, BCTAHOBJIEHO, L0 3a HAsBHOI 1H(PaCTpyK-
Typu JJii HaKOMHMYEHHA Ta (OPMYBAaHHS MapUIPyTy BIANPABHUK MOXKE CKOPOTHUTH
BUTpaTH Ha TiepeBe3eHHs Ha 30 TPH Ha KOXKHIM TOHI 3€pHA, TOPIBHSHO 3 BATOHHUMU
BIJIITPaBKaMM, a 3a HAasSBHOCTI 1 MApKy BJacHUX BaroHiB — Ha 50...60 rpu/T. Y BuUnaj-
KY K BIJICYTHOCTI HEOOX1HOT IHPpacTpykTypu ad0 mapKy BaroHiB MapIipyTH3allis 3a
icHY10401 Tapu(HOT MONITUKY JJI BIANPABHUKA Oy/Ie EKOHOMIYHO HEJOIIBHOIO.

3 orisly Ha CTOXaCTUYHHUM XapakTep poOOTH 3alli3HUIIb, /ISl OIL[IHKU e(DEeKTUB-
HOCTI PI3HUX BapiaHTIB TEXHOJOrI] NEPEeBE3€Hb 3€PHOBUX BAaHTAXKIB Y MOPCHKI MOPTH

JIOIUJIEHO BUKOPUCTOBYBATH IMITAIlIfHE MOJICIIOBAHHS. 3 I[I€I0 METOIO B JHMCEpTAaIlii
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OyJ10 YyJIOCKOHAJICHO IMITAIlliiHy MOJIeNib BAHTAXKHUX MEPEeBE3EHb HA 3aJI3HUYHOMY Ha-
NpPSIMKY 332 PaxyHOK BPaxyBaHHS MOKJIMBOCTI OpraHizalii pyXy BiANpPaBHUIBKUX Map-
HIPYTIB 3 BY3JIOBUX CTaHI[I HABaHTA)KEHHS, 30KpEMa, 3a PO3KIAJOM, IO J03BOJISIE
JOCTIKYBaTH €PEKTUBHICTh PI3HUX TEXHOJIOTI OpraHizailii BAarOHOIMOTOKIB 3 3€PHOM.
ImiTariitna Mojenb TPAHCIOPTHOI CUCTEMHU JIOCTaBKU 3€pHA PO3pO0JIeHa HA OCHOBI
00'€KTHO-OPIEHTOBAHOTO MIJXO/Ty 1 peali3oBaHa y BUTJISAII TPOTrPAMHOTO KOMILJIEKCY.

VY yerBepTOMY PO3/IUTI BIEPIIE PO3POOIEHO METOJUKY BUOOPY BY3JIOBUX CTaH-
Iif Ta pailoHIB KOHIIEHTpAIlii HABAHTAKCHHS 3epHa s (popMyBaHHS BiANPABHUIIH-
KHX MapIipyTiB, 10 0a3yeTbCcs HA BUKOPUCTAHHI amapaTy KJIaCTepHOIo aHai3y,
TeOopii MHOKHUH Ta 6araTOKpUTEepiaJIbHOI ONTHUMI3AIIIT 1 T03BOJISIE BpaXyBaTH sIK MHO-
KUHY 1H(QPACTPYKTYPHO-TEXHOJIOTIYHUX NapaMeTpiB TPAHCIOPTHOI MEpEexkl, Tak 1
eKCILTyaTaliifHO-eKOHOMIYH1 KpUTepii e()eKTUBHOCTI.

Ha ocHoB1 po3po0iieHOi METOAUKH 3 BUKOPUCTAHHSAM arjioMEpaTUBHOTO aJlrOpH-
TMY KJIACTEPHOTO aHami3y, Mo 0a3yeTbcs Ha cTparerii 00'eqHanHs Bapaa ta «kanOep-
PIBCBKII» Mipl BIAMIHHOCTI OO'€KTIB, 3 MHOXMHHM 572 craHuiii Oyno BuiuieHo 43
CTaHLI1i MOKJIMBOI KOHIIEHTpAIlil HABAHTAKEHHS 3€pHAa.

3amava ¢hopMyBaHHS paiiOHIB KOHIICHTpAIlli HAaBAaHTAXKEHHS HABKOJIO BY3JIOBUX
CTaHIii (opmalli3oBaHa SK 3agada OaraTOKpUTEplabHOT omTuMisamii 3 OyieBUMH
3MIHHUMH. Y MIJCYMKOBOMY PIIIEHHI A0 CKianay 24 paiioHIB KOHLEHTpallli HaBaHTa-
’KEHHs 3epHa BKJItoUeHO 70 CTaHIIii, 10 MpU MiIHIMAJbHUX JOJATKOBUX BUTpATax 3a-
Oe3neuye MaKCUMaTbHUN CyMapHHUI 00CAT HABaHTAXEHHSI 3epHA MapIIPyTaMu OJIU3bKO
7,5 MJIH. T. Ha PIK.

Buxonani 3a 1onoMororw po3po0seHoi iMiTaIiitHoT MOJIel TOCTIIPKEHHS MOKa-
3aJIM, 1110 3aCTOCYBaHHS BIIIPAaBHUIIBKOI MapIIPyTH3allii I03BOJIIE CKOPOTUTH OOIT Ba-
roHa TpU TEpeBe3eHHI 3epHa y mopT Ha 27%, a 3acTOCYBaHHS TEXHOJOTI pyxXy
BIAMPaBHHUIIBKUX MapIIPYTIB 32 PO3KIAZAOM JI03BOJISIE CKOPOTUTH 00ir Barona Ha 50%
Ta MIJIBUILUTH JI0 2 pa3iB HOro MpOayKTUBHICTh, Y TIOPIBHSAHHI 3 TIEPEBE3CHHSIM BaroH-
HUMHU BiJIITPaBKaMH.

Kntouosi cnosa: excnopT 3epHa, 3a]i3HUYHI MEPEBE3CHHS, SKCIUTyaTallisl Baro-
HIB, MaplIpyTH3allisl MepeBe3eHb, KOHLEHTpAllll HaBaHTAXEHHS, IMITallliiHe Moje-

JIOBaHHS, 00IT BaroHy.



ABSTRACT

Rustamov R. Improving the operational efficiency of railway rolling stock dur-
ing the transportation of grain cargo. — Manuscript of qualification scientific work.

The dissertation for obtaining a scientific degree of a Candidate of Technical
Sciences (Ph. D.), specialty 05.22.20 — operation and repair of vehicles. — Dnipro Na-
tional University of Railway Transport named after Academician V. Lazaryan,
Dnipro, 2019.

The dissertation contains the results obtained by the author, which together
solve the scientific problem of increasing the efficiency of rolling stock operation in
the transportation of grain cargo by rail for export by forming an export - oriented
network of nodal stations loading grain train trains.

The aim of the study is to increase the efficiency of rolling stock operation in
the transportation of grain cargo by rail to seaports by forming an export-oriented
network of nodal stations loading grain train trains.

To achieve this goal, the following tasks were set and solved in the disserta-
tion:

— analysis of modern directions for increasing the efficiency of the rolling
stock operation in transportation of grain cargo;

— study of the existing system of providing export transportation of grain car-
goes in Ukraine and indicators of railway rolling stock operation during grain trans-
portation;

— study of conditions of effictive railway rolling stock operation during grain
transportation;

— improvement of the simulation model of the process of grain cargoes rail
transportation;

— formation of export-oriented network of node-stations to ensure loading of
grain route trains;

— evaluation of the efficiency of railway rolling stock operation in the organiza-
tion grain route trains movement.

The scientific results obtained in the thesis, as well as the developed methods,
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can be used to improve and evaluate the system of organization of wagon flows for the
transportation of grain cargo by rail to ports for export, planning the distribution of
grain cars for loading and traction rolling stock for grain trains. The results of this work
were used to improve the technology of rail transportation of grain cargo to the seaports
of the Odessa region and in the educational process in the preparation of masters in the
Dnipro National University of Railway Transport named after Academician V. Laz-
aryan by educational program 275.02 “Transport technologies in railway transport”.

The main text of the dissertation consists of four sections.

The first section contains a comprehensive analysis of the problem of improving
the efficiency of rail transportation of grain cargo to seaports for export. The grain busi-
ness is the basis and source of the continuous development of the agro-industrial com-
plex and the basis of the agricultural export of Ukraine. Now Ukraine is confidently
taking a leading position among world grain producers and exporters.

More than 95% of Ukrainian grain export is carried out through seaports; more
than 60% of grain cargoes are delivered to ports by rail. The analysis shows that the
existing system of rail transportation of grain goods for export often shows its ineffi-
ciency. Among the main problems are the considerable dispersion and low loading ca-
pacity of the stations, the deterioration of wagons and the imperfect system of handling
them, the shortage of locomotive traction, and the organization of transportation mainly
by wagon consignments. Thus, increasing the efficiency of transporting grain cargo in
the railway-water connection is one of the key tasks to reduce logistics and energy
costs in organizing the export of Ukrainian grain. One of the ways to increase the
competitiveness of domestic grain on world markets is to build an effective system
for operating rolling stock of railway transport in organizing export transportation.

An analysis of scientific sources and railway experience in other countries shows
that the most promising direction for improving the system of transportation of bulk
goods, in particular grain, is the routing of wagon flows. Routing can reduce the time of
delivery of goods, improve the performance of rolling stock and, accordingly, reduce the
cost of transportation.

The second section analyzes the existing system for ensuring the export of
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Ukrainian grain and explores the parameters of wagon flows with grain in the direction
of seaports.

The system for exporting grain includes a grain storage system, transshipment fa-
cilities at sea ports and a grain transportation system.

Now the grain storage system, which ensures its export, is represented by about
1,200 elevators with a total capacity of 48 million tons and is now actively develop-
ing. About 30 terminals carry out grain transshipment at 13 ports, with a total capaci-
ty of 66 million tons. The analysis showed that the existing elevator and port
infrastructure, as well as its development dynamics, give reason to positively assess
the opportunities for mastering promising volumes of Ukrainian grain export.

Grain is transported from linear elevators to ports by rail (up to 70% of the
volume), road (about 30%) and river (up to 3%) transport. Automobile transport,
providing the flexibility of logistics and ease of transportation for customers, espe-
cially for small parties over short distances, has the highest tariffs. In addition, over-
loaded grain trucks destroy the road surface and pollute the air with fuel combustion
products. River transport has the lowest cost, however, the undeveloped port infra-
structure and the shortage of vessels do not currently allow the full use of the poten-
tial of river transport for the transportation of Ukrainian grain.

One of the key problems of the existing system of rail transportation of grain
cargo is the significant deterioration of the cars fleet, as well as an inefficient system
of their operation. So, since 2016, the grain-cars fleet has increased by 40%, but
wagons turnover has increased by 30%. Moreover, in the structure of the grain carri-
er’s turnover, the actual movement operation is only 20%, and about 42% is wagons
demurrage at technical stations. One of the reasons for this situation is the significant
dispersion of grain loading stations. The results of statistical processing of ASKVP-UZ-
E data about the movement of wagons with grain showed that out of 572 stations, half of
them load an average of less than 1 wagon per day, and a third of the stations load less
than 30 days per year. One way to solve this problem is to concentrate loading grain at
the nodal stations.

Grain transportation is characterized by significant seasonal and monthly une-
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venness. Seasonal unevenness ranges from 1.3 to 1.4, and daily uneven of grain loading
ranges from 1.15 (in November) to 1.94 (in June).

In the third section, for the first time, a set of dependencies is obtained that deter-
mine the efficiency of using road or rail transport for the transportation of grain goods
depending on the distance, type of rolling stock ownership and the operating system of
the rolling stock.

The dissertation found that rail transport is more competitive than road
transport at distances of more than 200 km when transported in Ukrzaliznytsia wag-
ons and at distances of more than 500 km in new own wagons.

It was determined that the minimum additional costs that are associated with
the accumulation of cargo for the route train are achieved with a period of 4 ... 6 days
and a distance of road transport up to 30 km. In addition, it was found that with the
existing infrastructure for the accumulation and formation of the route train, the send-
er can reduce transportation costs by 30 UAH for each ton of grain, in comparison
with carload shipments, and if there is also a fleet of own wagons — by 50...60 UAH /
t. In the absence of the necessary infrastructure or fleet of wagons, routing under the
existing tariff policy for the sender will be economically inexpedient.

Given the stochastic nature of the railways work, it is advisable to use simula-
tion modeling to evaluate the effectiveness of various options for the technology of
rail transportation of grain cargo to sea ports. For this purpose, in the dissertation, the
simulation model of freight transportation in the railway direction was improved by
taking into account the possibility of organizing the movement of shipping routes
from hub loading stations, in particular according to a schedule. This model allows
you to study the effectiveness of different technologies for organizing wagon flows
with grain. The simulation model of the grain delivery process is developed on the
basis of an object-oriented approach and implemented as a software package.

In the fourth section, for the first time, a methodology has been developed for
choosing nodal stations and concentration areas of grain loading for the formation of
route trains, which is based on the use of cluster analysis apparatus, set theory and mul-
ticriteria optimization. This methodology allows to take into account both the set of in-
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frastructural and technological parameters of the transport network and operational and
economic criterions of effectiveness.

On the basis of the developed methodology using the agglomerative algorithm of
cluster analysis, which is based on the strategy of combining Ward and the “Canberra”
measure of objects differences, 43 stations of possible concentration of grain loading
were allocated from a set of 572 stations.

The task of forming loading concentration areas around the node stations is for-
malized as a multi-criteria optimization problem with Boolean variables. In the final de-
cision, 70 stations were included in 24 districts of grain loading concentration, which,
with minimal additional costs, provides the maximum total volume of grain loading by
route trains of about 7.5 million tons per year.

Studies carried out using the developed simulation model showed that the use of
sender routing reduces the wagon turnover when transporting grain to the port by 27%,
and the use of technology for the movement of route trains by schedule allows to reduce
the wagon turnover by 50% and increase its productivity up to 2 times, by compared to
carloads.

Keywords: grain export, rail transportation, wagon operation, routing, loading

concentration, simulation, wagon turnover.
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BCTYII

Axmyanvnicms memu. PO3BUTOK €KOHOMIKM YKpaiHU B YMOBax INIMOOKUX €B-
pPOIHTErpaliiHUX MPOLECIB 1 TII00ai3allii CBITOBOI €KOHOMIKM CYTTEBUM YMHOM 3a-
JEXKUTh Bl MOXJIMBOCTEH 11 MIANPUEMCTB CTBOPIOBATH KOHKYPEHTOCIIPOMOKHI
IPOAYKTU Ha CBITOBOMY pUHKY. OJZHHMM 31 CTpaTeriyHuX NPOAYKTIB, SIKI MPOIOHYE
ChOTOH1 YKpaiHa, € 3¢pHO. 3epHOBA rany3b € 0a3010 Ta JHKEPEIOM CTAIOr0 PO3BUTKY
arpompoOMHUCIIOBOTO KOMIUJIEKCY W OCHOBOIO arpapHoOro ekcrnopTy Ykpainu. Hapasi
VYkpaina BIEeBHEHO 3aiimMae JIiIUpyr0di MO3uIlii cepe]i CBITOBUX BUPOOHUKIB 1 €KCTIOP-
TepiB 3epHa. Tak, B ce30H1 2018/2019 nipu BupoOHuULTBi 70,1 MITH. T. 6yJIO €KCIIOPTO-
BaHO 49 MUIH. T. 3epHa, IO Yy TPOIIOBOMY €KBIBaJeHTI ckiajgo Onu3bko 17% Bin
3arajbHOr0 00CAry YKpaiHChKOro ekcrnopty. OHUM 3 HUIAXIB MiJBUIIEHHS KOHKYpe-
HTOCIPOMOKHOCTI BITYM3HSIHOTO 3€pHA HAa CBITOBUX PUHKAX € MOOY/10Ba €PEeKTUBHOI
CUCTEMH Oprasizauii eKCOpTHUX nepeBe3eHb. [Jns Ykpainu 1e 3aBaaHHs € 0co0nu-
BO B&)XJIMBUM TaK, K YacTKa TPAHCIOPTHUX BUTPAT y BapTOCTI BITYUZHSIHOIO 3€pHA

Hapa3i ctanoBUTh 35%, y Toii yac sk y CILA Ta y kpainax €C — 10...15%.
binbmie 95% exkcnopTy yKpaiHCBKOTO 3€pHa 31MCHIOETHCS Yepe3 MOPChKI Op-
TH; NpU oMY Maibke 70% 3epHOBUX BAHTaXIB y MOPTU JIOCTABJISETHCSA 3aTI3HUY-
HUM TPAHCIIOPTOM B OCHOBHOMY 3 BUKOPUCTAHHSIM €JIEKTPUYHOI TATH, 110 Ha BIAMIHY
BiJl aBTOIEPEBE3CHh HE MOTpeOye 3HAYHUX BUTpAT HapTOmpoaykTiB, 80% oOcAriB
SKMX YKpaiHOWO IMIOPTYIOThCs. Pa3oM 3 TUM iICHYyrO4a cucTeMa 3aJi3HUYHUX [epeBe-
3€Hb 3€PHOBHMX BaHTAXIB HA EKCIOPT YaCTO JEMOHCTPY€E CBOIO HeePeKTUuBHICTh. Ce-
pel OCHOBHUX IMPUYUH — SIK JE(IIUT CIpPaBHUX BaroHIB-3€pHOBO3IB, TaK 1 HU3bKa
eeKTUBHICTH iX ekcruryaraiii — 3 2012 p. 06ir BaroHiB-3epHoB031B Bupic Ha 84%, a
iX MPOAYKTUBHICTh 3HU3MIACh HA 34%. TakuM YMHOM, YIOCKOHAJIEHHS! CUCTEMHU EKC-
ITyaTtarlii pyxoMoro Ckjiajay 3aji3HHIb MPU OpraHizallii nepeBe3eHb 3epHOBUX BaH-
TaXI1B Ha €KCHOPT € OJHUM 13 KJIIOYOBUX 3aBIaHb I 3HWKEHHS TPAHCIOPTHOL
CKJIaZ0BOi Ta 3a0€3MeUYEeHHs] KOHKYPEHTHOCTI YKPaiHChKOIO 3€pHA Ha 30BHIIIHIX PH-
HKax. [Ipy npoMy 3amponoOHOBaHI TEXHIKO-TEXHOJOTIYHI PIIIEHHS 3a3HA4YE€HOI IMpo-
OJleMd TIOBMHHI MaTH YITKE HAyKOBE OOIPYHTYBaHHA. Y I[bOMY 3B'SI3KYy TeMa
JTUCEpTaIiitHOol poOOTH, sKa CTIPSIMOBaHA Ha MIABUIICHHS €(EKTUBHOCTI EKCTIOPTHUX
[IEPEBE3CHb 3€PHOBUX BAHTAXKIB 34 PaXyHOK YJAOCKOHAJIEHHS CHCTEMHU EKCILTyaTarli

PYXOMOTO CKJIaAy 3aJII3HUYHOTO TPAHCIIOPTY, € aKTYaIbHOIO.
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38’30k memu 3 HAYKOBUMU Npocpamamu, niamamu, memamu. Jucepraiiitna
poboTa BUKOHAHA y BIATMOBITHOCTI 3 MPIOPUTETHUMH HAIPSMKaMU PO3BUTKY 3ali3-
HUYHOI raity3i, siki Bu3HaueH1 y «HauioHanpH1i TpaHCIOPTHIN cTpaTerii YKpaiHu Ha
nepion 1o 2030 poky» (posnopsupkenHs KabGinery MinictpiB Ykpainu Bij
30.05.2018 Ne430-p), «CTpateriuHoro IjaHy PO3BUTKY 3aJTi3HUYHOTO TPAHCIIOPTY
Ha miepiog mo 2020 poky» (Hakaz MinicrepctBa iH(dpacTpykTypu Ykpainu Big 21
rpyaus 2015 Neb547), «ExcrioptHiii ctpaterii Ykpainu Ha 2017-2021 p.p.» (po3mnops-
mxeHHs: Kadinery MinictpiB Ykpainu Big 27.12.2017 Nel1017-p), a Takox 1oB’si3aHa
3 HJIP, mo BukoHaHi /[HINPOBCHKUM HAIIOHAJIBHUM YHIBEPCUTETOM 3aJI13HUYHOIO
TpaHCHOPTY iMEHi akajaeMika B. JlazapsHa: «Y 10CKOHAJICHHS TEXHOJIOTil poOOTH co-
PTYBaJIbHUX KOMIUJIEKCIB CTAHLIM B YMOBAaX HEPIBHOMIPHOCTI BX1JHOI'O MOTOKY MOi3-
niB» (Ne mepxkaBHoi peectparii JIP 0116U003748), «YmockoHalleHHS METOJIHUKH
OTEepaTUBHOIO TJIaHYBaHHS pOOOTH MapKy BaHTAXHUX JOKOMOTHBIB Ha OCHOBI Oara-
TOKpUTEPIAIbHOI  3adadl  Opo  mnpu3HaueHHa (Ne  nmepxkaBHOI — peecTparii
JIP 0117U002064), «Y mockoHaJIeHHS 3aJli3HHYHUX TIEPEBE3CHb arpapHOi MPOIyKIlii
Ha ekcriopt» (Ne mepkaBHo1 peectpanii [P 0117U006814).

Memoio Oocnidocenns € MABUIIEHHS €()EKTUBHOCTI €KCIUTyaTallii pyXoMoro
CKJIaAy MPHU MEPEBE3CHHI 3€PHOBUX BAHTAXIB 3aTI3HUYHUM TPAHCIIOPTOM Y MOPCHKI
MOPTH 32 paxyHOK (POPMYBaHHS €KCIIOPTHO-OPIEHTOBAHOI MEPEKI BY3JIOBUX CTaHIIII
HaBaHTA)XEHHS 3€PHOBUX MaplIpyTHUX Mmoi3niB. [locTaBieHa mera nocsraeTbcs 3a
pPaxyHOK BUPILIEHHSI HACTYIHUX 3A680AHb 00CTIOHNCEHHS:

— aHaji3 Cy4yaCHUX HaIpsMKIB MIJBUILIEHHS €()EKTUBHOCTI CUCTEMHU EKCILTya-
Tallli pyXoMoro CKjaay MpH NepeBe3eHHI 36pPHOBUX BaHTAXKIB;

— JOCIIIJIPKEHHSI ICHYI0UO1 CUCTeMH 3a0e3MeUeHHs] eKCIIOPTHUX MEPEBE3CHb 3€-
PHOBHUX BaHTaXIB B YKpaiHi Ta MOKA3HUKIB €KCIUTyaTallii pyXoMOTo CKJIaay 3ali3HU-
YHOT'0 TPAHCIIOPTY MPHU MEePEBE3eHI 3epHa;

— JIOCJIJI)KEHHSI YMOB €()EeKTHUBHOI €KCIUTyaTalli pyXOMOro CKJaay 3ajli3HULb
MIpU MIepEeBE3eHH1 3epHA;

— YJIOCKOHAJIEHHSI IMITALIITHOT MO/IeJTI IPOLIECY MEePEBE3EHHS 3€PHOBUX BAHTA-

1B 3QJII3HUYHUM TPAHCIIOPTOM;
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— (hopMyBaHHS E€KCIIOPTHO-OPIEHTOBAHOT MEPEXKi BY3JIOBUX 3aJi3HHYHUX CTaH-
1K 11 3a0€e3MeYeHHs] HABaHTA)KEHHS 36PHOBUX MapIIPYTHHUX IMO13/1IB;

— OI[IHKa €(PEeKTUBHOCTI €KCIUTyaTalli pyXoOMOTo CKJIaay 3ajli3HUIb MpU Opra-
Hi3aIlil pyXy 36pHOBUX MapIIPyTHHUX IMOI3/IIB.

06 ’exmom OdocnidaicenHs € TMPOIEC eKCIUTyaTallii pyXxoMoro CKJIaay IpH mepe-
BE3€HHI 3€pHOBUX BAHTAXIB 3aJI3HUYHHM TPAHCIIOPTOM Yy MOPCHKI NOPTH Ha €KC-
HOpT.

IIpeomemom oocniddcenHs: € B3aEMO3B’SI3KM MK CUCTEMOIO Oprasizauii 3aii3-
HUYHUX MEPEBE3€Hb 3epHA Y HAMPSIMKY MOPCHKHX MOPTIB Ta MOKAa3HUKAMH €()eKTHB-
HOCTI €KCIUTyaTallii pyXoMOro CKJIamy.

Memoou docniosxcenns. IloctaHoBKa 3aBIaHb AOCIIKEHHS, BUOIP METOIIB iX
PO3B’s3aHHS Ta aHaJi3 pe3yJabTaTiB BUKOHAHI 3 BUKOPUCTAHHSM METO[IB CHCTEMHOTO
aHanizy. BupimeHHs okpeMux 3ajad JOCHIKeHHsS] BUKOHAHE 3 BUKOPUCTAHHSM Ha-
CTYITHUX METOIIB: pelismiiHa anredpa, RS-anami3 Ta MareMaTuyHa CTaTUCTUKA IS
JOCIIJIKEHHSI TlapaMeTpiB BaroHOMOTOKIB 3 3€PHOBMMHU BaHTAKaMH; EKOHOMIKO-
MaTeMaTHYHE MOJIEITIOBAHHS Ta PErpeciiiHuil aHami3 Juis BU3HAUCHHS BUTpAT Ha Tie-
pEBE3EHHS 3epHa 3aII3HUYHUM Ta aBTOMOOILTFHUM TPAaHCIIOPTOM; KJIACTEPHUHN aHAaTi3,
TEOpiss MHOKHH Ta METOJIU OaraTOKpUTEepiaJIbHOI ONTUMI3AIlT 1JI1 BUSHAYCHHS BY3-
JIOBUX CTaHIIA Ta pailoHIB KOHILIEHTpaIlli HABaHTaXEHHS 3epHa 171l (POpMyBaHHS 3€-
PHOBHX MapIIPyTHHUX TMOi3/iB; IMITaIliiHE MOJCIIOBAaHHS Ta TeOpis opraHizarii
eKCILTyaTaliitHoi poOOTH 3aTi3HULb AJI TOCTIIKEHHS €()eKTUBHOCTI MapIIpyTH3aLli
NepeBE3CHb 3 36PHOBUMHU BaHTAKAMH.

Haykosa nosuszna ompumanux pezyromamie MONSATAE y pO3B’sI3aHHI aKTyallb-
HOT'O HayKOBOI'O 3aBJIaHHS MIJBULIEHHS €(PEKTUBHOCTI 3aJ13HUYHUX MEPEBE3EHB 3€P-
HOBHMX BaHTaXIB Y MOPCBHKI IOPTH HA €KCIIOPT 32 PAXYHOK yJIOCKOHAJIEHHS CUCTEMHU
eKCILTyaTallii pyxoMoro ckiaay. 30Kpema y Juceprallii OTpUMaHO HACTYITHI HAyKOBI
pe3yJbTATH:

— BHepIe po3pobieHo MeToA BUOOPY BY3JIOBHX CTAHIlIN Ta pailOHIB KOHIICHT-
palii HaBaHTa)XEHHs 3epHa JJis1 (OPMYBaHHSI BIIIIPABHULIBKUX MapIIpPyTiB, 10 Oa3y-

€TbCSI HAa BHUKOPHUCTAHHI amapary KJIacTEpPHOrO aHaiidy, Teopli MHOXHH Ta
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OaraToKpuTepiabHOI ONTHUMI3AII] 1 JO3BOJISE BpaxyBaTH K MHOXHHY 1HQpPACTPyK-
TYPHO-TEXHOJIOTIYHUX IMapaMeTPiB TPAHCIOPTHOI MEpPEXki, TakK 1 eKCIUTyaTallliHO-
€KOHOMIYHI KpUTepii €PEeKTUBHOCTI MEPEBI3HOTO MPOLECY;

— BIIEpIlle OTPUMAHO KOMILJIEKC 3aJIeKHOCTEH EKCIUTyaTallifHuX BUTPAT BiJ Bi-
JICTaH1 MepeBe3eHb 3€PHOBUX BAaHTAXIiB, 10 J03BOJISE€ BU3HAYaTH €(DEKTUBHICTH BU-
KOPHUCTaHHS 3aJII3HUYHOTO TPAHCIIOPTY 3aJIKHO BiJ (POPMH BIACHOCTI Ta CHCTEMHU
eKCILTyaTalii pyXoMoro CKIamuy;

— YAOCKOHAJIEHO IMITalIiHYy MOJIEb BAHTAXKHUX MEPEBE3EHb HA 3aJII3HUYHOMY
HaIpsIMKY 3a paxyHOK BpaxXyBaHHsS MOKJIMBOCTI OpraHizaiii HepeBI3HOIO IMPOLECY
BIJIMPAaBHULIBKUMHU MapIIpyTaMH 3 BY3JOBUX CTaHIId HaBaHTaXXEHHS, 30Kpema, 3a
PO3KJIAJIOM, IO J03BOJISIE JOCHIKYBATH €(DEKTUBHICTh PI3HUX TEXHOJIOTIN 3alli3HU-
YHUX TI€PEBE3CHb 3€PHA;

— OTpUMAJIU NOABIINI PO3BUTOK METO/IU OIIHKH €EKTUBHOCTI eKCILTyaTallli
MapIIpyTHUX MOI3/1B, 30KpeMa IPH BHUKOPHUCTAHHI PYXOMOIO CKIIaay pI3HUX (HopM
BJIACHOCTI Ta OpraHi3allii pyxy BaHTOXHHX IMOI3/IIB 3a PO3KIAIOM.

llpakmuune 3Hauenns ompumanux pesynrbmamie. HaykoBi pe3ynbraTu, SKi
OTpHMaHi B TUCEpTaIliiiHiil poOO0Ti, a TAKOK PO3POOIIEHI METOIN MOKYTh OyTH BUKOPH-
CTaH1 JJI YJIOCKOHAJICHHS Ta OLIIHKK CHCTEMH OpraHizailii BArOHOMOTOKIB MPH TepeBe-
3€HH1 3€pPHOBUX BaHTaXIB 3aJI3HUYHUM TPAHCIIOPTOM y MOPCBHKI MOPTU HA E€KCIOPT,
TUTAHYBaHHS PO3MOJIUTY BaroHiB-3€pHOBO3IB IMiJ] HABAHTAXCHHSI 3€pHA Ta TATOBOTO PY-
XOMOT'O CKJIQAy Tij] 3€pHOBI MOi3u. Pe3ynbrati poOOTH BUKOPUCTaHI: AJI yIOCKOHA-
JIEHHSI TEXHOJIOTIT 3aJI3HUYHUX MEPEBE3€Hb 3€PHOBUX BAHTAXKIB Y MOPCHKI MOPTH
OnechKOro perioHy; y HaBYaIbHOMY MPOIIEC MPH MIATOTOBI MaricTpiB y JIHIMPOBCH-
KOMY HalllOHAJIbHOMY YHIBEPCHUTETI 3aJ13HUYHOIO TPAHCIOPTY iMeH1 akagemika B. Jla-
3apsiHa 3a OCBITHROIO mporpamoro 275.02 «TpancnopTHI TEXHONIOTI Ha 3a113HUYHOMY
TPAHCHOPTI»; MiJ Yac BUKOHAHHS MAariCTEPChbKUX POOIT Ta B Kypcax AMCIMILIIH
«[HOBaLIHI TEXHOJIOTi y BAaHTaXHIM Ta KOMepUiMHIA poOoT» 1 «EkcrutyaTamiiiHa
poOoTa 3aMi3HUIsF B yMOBaX JEMOHOMOMI3alli ramy3i». [IpakTudne BIpoBaKeHHS pe-
3yJbTaTIB pOOOTH MIATBEPIKYETHCS BIAMOBIIHUMH JIOKYMEHTaMHU, 1110 HaBEJEHI B J0-

JaTKax J10 AUCepTalli.
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Ocobucmuti necok 3000y8aua. Yl pe3yiabTaTh TEOPETUUHUX Ta €KCIIEPUMEH-
TaJbHUX JOCHIKEHB, 1110 HaBeACH1 y po0OTi, OTpUMaHi1 aBTOPOM caMOCTiHO. CTaTTs
[68] onmyOmikoBaHa Oe3 cmiBaBTOpiB. Y poOoTax, omyOJIIKOBaHHUX Yy CHIBaBTOPCTBI,
0COOMCTHH BHECOK aBTOpa MOJIATAE y HACTYIHOMY: y CTarTi [69] mpoaHasnizoBaHO
€JICBATOPHI MOTY)KHOCTI JIIHIMHUX €JIeBaTOpiB YKpaiHU Ta OKPECIeHI OCHOBHI IpPO-
0JleMU CHCTEMM JOCTAaBKM 3€pHA Ha €KCHOPT MpHU OpraHizailli 3ai3HUYHUX MepeBe-
3€Hb; y cTaTTl [97] BUKOHAHO JOCIIKEHHS TapaMeTPiB BarOHOMOTOKIB 3 36PHOBUMHU
BaHTa)KaMHU Ta OTPUMAHO 3HAYCHHS €JIEMEHTIB 00Iry 36pHOBO31B; y cTaTTi [98] BUKO-
HAHO PO3paxyHKH IJIATH 3a TIEPEBE3CHHS 3€pHa y BaroHax-3¢pHOBO3aX B 3aJIEKHOCTI
B1J1 BiJicTaHi Ta (OpMHU BJIACHOCTI BaroHis; B cTarTi [110] po3paxoBaHi 10/1aTKOBI BU-
TpaTH IpPHU OpraHizaiii MaplIpyTHUX MEepeBEe3€Hb 3€PHOBUX BaHTaXIB Ta BU3HAYEHO
MO>KJIMBI 3aJ1I3HWYHI CTAHIIT KOHIIEHTpAIlli HaBaHTaXXEHHs 3epHa; y cTatTi [118] po3-
pOOJICHO METOJMKY BHOOPY BY3JOBUX CTaHIIM Ta paillOHIB KOHIICHTpaIlli HaBaHTa-
JKEHHSI 3€pHOBUX MapuipyTiB; B cTaTTi [128] aBTOpOM mnpoaHalli3oBaHO 00CATH
BUPOOHMIITBA Ta EKCIIOPTY YKPAaiHCHKOTO 3€pHA, a TAKOXK AMHAMIKY 3MiHH MAapKy Ba-
TOHIB-3€pPHOBO31B; y CTaTTi [129] BUKOHAHO MOPIBHUILHUMN aHaII3 BUTPAT Ha MEpeBe-
3€HHS 3€PHOBHUX BAHTAXKIB aBTOMOOUIPHMUM Ta 3aJi3HMYHUM TPAHCIIOPTOM B
3aJIGKHOCTI BiJ] BIJICTaHI Ta CUCTEMU OpTaHi3ailii 3aJli3HUYHUX TIePEBE3eHb; Y CTATTI
[140] BuKOHAHO cepito IMITALIMHUX €KCIIEPUMEHTIB 3 MOJCIUII0 COPTYBAJIbHOI CTaH-
ii 11 BU3HAYCHHS BIUIMBY MapaMeTpiB MOI3IOMOTOKIB Ta CUCTEMHU iX OOCIYroBYy-
BaHHS Ha EKCIUTyaTaliiiHl MOKa3HUKU poOOTH craHuii; y crarti [141] BuUKOHaHO
CEpII0 EKCIEPUMEHTIB 3 IMITALIHHOIO MOJIEIUIIO 3aJII3HUYHOr0 HANPSMKY JJI OLIHKU
e(eKTUBHOCTI PI3HUX BapiaHTIB OopraHizailli BArOHOMIOTOKIB 3 3¢pHOM; y CTaTTi [145]
YAOCKOHAJIEHO IMITalliHy MOJENIb HANpsMKY JUIsl OLIHKM TEXHOJIOTIi 3aI3HUYHUX
NEePEBE3CHb 3epHA MapIIPyTaMH, 30KpeMa, 3a PO3KIaJ0M Ta BUKOHAHO CEPil0 eKCIie-
PUMEHTIB 3 MOJICIIIOIO JIJIsl OIIIHKHM €()eKTUBHOCTI MapIIpyTH3aIlii.
Anpobayis peszynemamie oucepmayii. OCHOBHI MOJIOXKEHHS JUCEPTALIITHOI po-
0oTH fomnoBiganvcs Ta Oynu cxBajeHi Ha 3-i, 4-i1, 6-i1 Ta 8-if MDKHAPOJHUX HAYKOBO-
npakTUYHUX KoH(pepeHiisnx «IlepcrnekTuBu B3aeMO/IiT 3ai3HUIL Ta IPOMHUCIIOBUX TTi-

nnpueMctB» (Juinpo, IHY3T, 2014, 2015, 2017, 2019), 74-i1, 75-i4, 78-i ta 79-i1 Mi-
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KHAPOJHUX HAYKOBO-TIPAKTHUHUX KoH(pepeHuisx «[Ipobiemu Ta mepcnekTuBu po3BU-
TKY 3aJli3HUYHOTO Tpancnopty» (dninpo, AHY3T, 2014, 2015, 2018, 2019, ), Hayko-
BO-TIPaKkTUYHIN KoH(epeHiii «Po3BUTOK Teopli Ta MNPAaKTUKK (DYHKLUIOHYBAHHS
3amizHnyHuX craHmivy (Juinpo, AHY3T, 2014), 77-ii mixHaApoAHIA HAYKOBO-
npakTU4Hii KoHpepeHIlli «PO3BUTOK HAyKOBOI Ta 1HHOBAIIMHOI MISUIBHOCTI Ha TPaHC-
nopti» (XapkiB, YkpAY3T, 2015), mikHapoHiii HayKOBO-MPAKTUUHINA KOH(DepeHIii
«IIpupoaHe arpoBUpOOHHIITBO B YKpaiHi: MPOOJIEMH CTAaHOBJICHHS, IEPCIICKTUBU PO3-
BuTKy» (duinpo, JJAEY, 2015), 1-i, 2-ii MDDKHAPOAHUX HAYKOBO-NIPAKTUYHUX KOH-
¢depenuiax «EneproontuManbHi TEXHOJOTIT nepeBi3HOro npouecy» (Mopus, JIbBIB,
JHY3T, 2016, 2017), 12-i1 mixHApOaHIA HAyKOBO-TPpakTU4HIN KoHpepeHIi «IIpo-
OJeMU €KOHOMIKHM Ta YIpaBiiHHS Ha 3aimi3HuyHOMY TpaHcnopTi — EKY3T 2017» (Xa-
pkiB, 2017), I-it Mi>kHapoIHIM HAyKOBO-TIpakTHUHINA KoH(DepeHIii «EneproontumanbHi
TEXHOJIOT1i, JoricTuKa Ta 6e3neka Ha Tpancropti» (JIseis, IHY3T, 2018).
Ilybnikayii. 3a pe3yabTaTaMu IucepTallii omy0iikoBaHo 29 HayKOBUX Ipallb, 3
HUX | HAyKOBa CTaTTS y 3aKOPJIOHHOMY BHUJIaHHI, III0 BXOJIUTH IO HAYKOMETPUIHOI Oa-
31 SCOPUS, 1 HaykoBa cTaTTs omyOJiKOoBaHA B 1IHO3eMHOMY (paXxOBOMY BHJIaHHI, 6 Hay-
KOBUX CTaTell y (axoBUX BHUIAHHSX, SIKI BXOJATH J0 Teperiky MiHicTepcTBa OCBITH 1
HayKd YKpaiHU Ta BKJIIOYEHI 10 MDKHAPOJHMX HAYKOMETpUYHUX 0a3, 3 cTaTTi B iH-
MUX BUJAHHSX, Ta 18 Te3 A0moBiAeH Ha MIXKHAPOTHUX HAYKOBUX KOH(EPEHITiSAX.
Cmpykmypa i obcae pobomu. Jluceprariis CKIATAETHCS 13 BCTYIY, YOTHUPHOX
PO3/11iB, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JUKepen Ta noAarkiB. [loBHuit obcsr po-
0otu ckinagae 198 cTOPIHOK, 3 IKUX OCHOBHOTO TEKCTy 133 CTOpiHKH, Y OCHOBHOMY
TEKCTI pOOOTH MICTUThCS 42 pUCYHKH Ta 26 TaONHIlL; aHOTAIlis, TEPETIK YMOBHUX
M03HaYeHb, 3MICT — Ha 19 CTOpiHKaX, CIUCOK BUKOPUCTAHUX DKEPEN CKIAAA€ThCA 3

169 naitmenyBanb Ha 18 cTopiHkax; 8 mo1aTKiB Ha 28 CTOpIHKAX.



