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AHOTAIISA

Jlomomoxo M.J]. Y1OCKOHAJIEHHS TEXHOJOTI JOCTAaBKM BaHTAXIB 3a13HUYHUM
TPAHCIIOPTOM B YMOBaxX KOHKYPEHTHOT 0 cepeoBuiia. — Kpanigikaiiiiina HaykoBa npats Ha
paBax pyKoOIUCY.

Jucepraiiist Ha 3400y TTsI HAYKOBOT'O CTYIEHS TOKTOpa (utocodii 3a CreniagbHICTIO
275 — «TpaHCHOpTHI TEXHOJOT1 (Ha 3aJI3HUYHOMY TPAHCHOPTI)». — YKpaiHCbKUUI
JIep’)KaBHUM YHIBEPCHUTET 3ai1i3HUYHOTO Tpancnopty, MOH VYkpainu, Xapkis, 2023.

Jluceprailito NPUCBSIYEHO BUPIIIEHHIO HAyKOBOTO 3aBJIaHHA YJOCKOHAJICHHS
TEXHOJIOT1i JOCTaBKM BaHTAXIB 3aJI3HUYHUM TPAHCIOPTOM B YMOBaX KOHKYPEHTHOTO
CEepe/IoBHINa LUISIXOM BpaxyBaHHS HAsSBHOCTI KOMIIAHIH-TIEPEBI3HMKIB Ta BU3HAYEHHS
paIrioHaTBPHUX MapaMeTPiB JIAHITIOTa TOCTa4YaHHS BAHTaX1B HA OCHOBI «3€JIEHO1» JIOT1CTUKH.
[le cnpusiTuME MIABUIIEHHIO SKOCTI MOCIYT 3 MEPEBE3€HHS BAaHTAXIB HA 3allI3HUYHOMY
TPaHCHOPTI 3a paxyHOK (OpMYBaHHS JUJIS BAHTAXKOBIANPABHUKIB KOHKYPEHTHHX
MPOMO3HIIII 3 TPAHCIOPTYBAHHS HAa OCHOBI HEAMCKPUMIHALIAHOIO JAOCTYyNy 10
1HPpPaACTPYKTYpH, CydacHOI OOIpyHTOBAHOI Tapu(HOI IMOTITHKH, 3aCTOCYBaHHS €(DeKTUBHUX
pillieHb 3 aBTOMATU3AIlll TEXHOJOTIYHUX MPOIIECIB Ta €KOJIOTIYHOTO MIIXO01y J0 TEXHOJIOTIi
IIepeBE3C¢Hb Ha OCHOBI «3€JICHO» JIOT1CTHKH.

Y  6cmyni [OBEIEHO aKTyaJbHICTh OOpaHOI TEMH, HaBEJICHO 3arajibHy
XapaKTEpPUCTUKY pPOOOTH, OCOOMCTUII BHECOK 3/100yBadya Ta ampoOallito pe3yJbTaTiB
JOCTIPKeHHs, TIOKa3aHO 3B’A30K pOOOTH 3 HAyKOBUMH TEMaMH Ta TporpamMamu,
chopMOBaHO MeETy, 3amadi, 00’€KT Ta MpeaMEeT OCHTIPKEHHS, BUKIAJICHO METOIU
JOCITI/KEHb Ta TOJOKEHHS HAyKOBOI HOBW3HHM, OOTPYHTOBAHO IPAKTHYHE 3HAYCHHS
OTPUMAHUX PE3YJIbTATIB.

Y nepwomy po3aini aucepTaiifinoi podoTH MPOBEACHO aHaI3 CTATUCTUYHUX JaHUX
00CSTiB Ta cepeHbOI BIICTaHI IEPEBE3EHHS BAHTAXKIB 3aTI3HUYHUM TPAHCIIOPTOM Y KpaiHu
3a ocTaHHii nepiod. Ha ocHOBI aHami3y CTATUCTUYHUX JAHUX BUSABISAETHCS MOTOYHUHN CTaH
cupaB B akifioHepHoMy ToBapuctBl (AT) «Ykpzamizuuisa». [IpoBeneno ctuciauii anami3z
OCHOBHHUX HaIPSMKIB HayKOBUX JOCIHIIKEHb y cepl eKCILTyaTallli 3ali3HuUllb, 3 OIUCOM

CYMDKHUX JI0 TEMH JUCepTallii HAMpsAMKIB HAyKOBOI JISJIBHOCTI 13 3a3HAYEHHSM X aBTOPIB.
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[IpoBeaeHo aHaii3 JOCHIKEHb B 00JIACTI yIOCKOHAJICHHS TEXHOJIOT1i 3aII3HUYHUX
NepeBe3eHb HA OCHOBI JIOTICTUYHHUX MPUHIHUIIB 3 3a3HAYEHHSIM TEXHOJIOTTYHOI CHCTEMH,
OCHOBHOi (PYHKIIIi CHCTEMHM Ta HaNpsIMKOM peCTpyKTypu3auii. Big3HauaeTbcs, 110
BIIPOBAKEHHS JIOTICTUYHUX MPUHIUIIB IO TEXHOJIOTIT IIepeBE3eHb MOTPeOy€e BpaxyBaHHs
IHTEpPECIB YCIX YYaCHUKIB IepeBe3eHHs Ta (OpMYyBaHHS CydyacHUX 1H(OpMaLIHHO-
KepyIOUux CHCTeM Ta cucteM miarpumku npuidHarts pimens (CIIIIP). B ocHoBy
JOCHIKEHb TMOKJIQJICHO CUCTEMHHMH MiJIX1J SIK OJWH 13 OCHOBHUX HAyKOBHX METO/IB B
o0Jracti yrpaBliHHS 3aJi3HUYHUMH CTaHISIMH Ta IIEPEBE3E€HHSIMH BaHTaXiB. B skocti
NpUKIaAiB GOpMYyBaHHS KOHKYPEHTHOI'O CEPEJOBHINA HA PUHKY 3aJII3HUYHUX BAHTAKHUX
NEPEeBE3€Hb PO3MIISIHYTO OCOOJHUBOCTI pedOpMyBaHHS CTPYKTYpH YIpaBJIiHHS Ha
Opaniy3bkid, Himenpkiii Ta Ilonbchkiit 3amizHuisgx. Po3risnaroTbess 0coOJMBOCTI
(GyHKIIOHYBaHHS 3a3HAYEHUX 3aTI3HUYHUX KOMIMAHINA SK CHCTEM JIOCTAaBKH, aHAII3y€ThCS
iX TOCBIJI, IEpEBArk Ta HEJIOJIIKU CTPYKTYPHU YIIPaBIiHHSA. SIK CBITOBUI TPEH/T BUSIBIEHO, 1110
KOHKYPEHTHE CEepeJIOBHUIIE Ha TPAHCIIOPTHOMY PUHKY (OPMYETHCSI HAsIBHICTIO KOMIAH1M-
nepeBi3HUKIB. HaBOIUTHCS CTaH, TEHJEHII Ta TMEPCIEKTUBU 3aCTOCYBAHHS «3EJICHOI»
JIOTICTUKHM y CBITi. BU3Hau€HO OCHOBHI BHMMOTH YKPaiHCHKUX BaHTA)XOBJIACHHUKIB JO iX
TPAHCTIOPTHOTO OOCIIYyrOBYBaHHSI y TIpOIleCi TepEeBE3eHb BaHTaXiB, OCHOBHUMHU
CTPUMYIOUUMH (DaKTOpaMH 1010 3a0€3MeUeHHs] KOHKYPEHTHHUX MepeBar Ta SKOCTI HaTaHHS
3aII3HUYHUX TMOCTyr. Ha OCHOBI CBITOBOTO JTOCBiMy €()EKTHBHOI B3a€MOJIi JEepKaBu i3
3QII3HUYHUMHU KOMITaHISIMU-TIEPEBI3HUKAMH OIKMCAHO BAXKIIMBICTh TOJIOKEHb JTUPEKTUB
91/440/€EC 1a 95/19/€C, ockinbKku BOHU € OCHOBHUMU JOKYMEHTAMU JJIsl TOMYIIICHHS Ha
PUHOK TIEPEBE3CHh KOMTMAHIN-TIEPEBI3HUKIB Ta BIPOBAKEHHS KOHKYPEHIIIi B 3ali3HUYHY
rany3b. [IpoaHanizoBaHo HU3KY pOOIT BITUM3HSAHUX (DaxiBIiB B cepi 3aMi3HUYHOI ramysi,
AK1 COPSIMOBAHO Ha BCEOIYHUN PO3BUTOK HAYKOBUX OCHOB (DYHKI[IOHYBaHHS 3aJI13HUYHOTO
Ta I1HIIMX BHU/IB TPAHCHOPTY Ta BIJOOpa)KalOTh BAXJIMBICTH Oe3nepediitHoi poboTH
3aJI3HAYHOI raixy3i, 0COOIUBO MijJ Yac BOEHHOTO CTaHy. Y poOoTax, 30KpeMa, po3rIHyTO
npoOJieMHI TEXHOJIOTIYHI MHWTaHHSA 3aj7i3HUIb, [0 BUHUKAIOTH Y TMPOIECI BIUIUBY
MOHOIIOJILHOTO CTAHOBHIIA B 3aMI3HUYHIN Taly31 YKpaiHM Ha KOHKYpPEHTHE CEpEeJIOBHUIIIE.
[IpoBoguThCa aHami3 JOCHIKEHb B 001acTi (OpMYBaHHS «3€JEHUX» JIOTICTUYHHUX

TEXHOJOTIM Ha TPaHCHOPTI, J€ 3a3HAuyaeThCsl 3arajbHa EKOJOTIYHA CHUTYyallid Ha
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3aJII3HUYHOMY TPAHCIIOPTI, HalllOHAJIbHA TPAHCIIOPTHA CTpATeris YKpaiHu Ta 3apyOiKHUI
JIOCBIJT 3 PO3BUTKY «3€JI€HO» JOTICTHKU. AHAMI3YIOThCSA CTATHCTHUYHI JaHI IO «3eJICHI
JIOTICTHULI, PO3NOALT BUKUIIB y atMochepy YKpaiHu 3a0pyAHIOIOUMX PEYOBUH Ta Mparl
(axiBIiB, SIKI MAIOTh CX0X1 HAIPAMKH JIOCII1JIKECHb.

Y opyzomy po3aini Ha OCHOBI 3aKOPJIOHHOTO JIOCBI Ty 3alIPOIIOHOBAHO YIOCKOHAIUTH
CUCTEMY JIOCTaBKM BAaHTAXIB 3aJI3HUYHUM TPAHCIOPTOM B YMOBaxX KOHKYPEHTHOTO
cepenoBuia. OmNUCaHO TEXHIYHUN CKIIAJ 1HPPACTPYKTYpU 3 HABEACHHSIM OLIHKH
KaImTaJIOBKJIA/ICHb y OYIBHUIITBO, Ta HAJIAETHCS MEPEIIIK PYXOMOTO CKJIaAy 3aJlI3HUYHHUX
KOMITaHIi-1iepeBi3HUKIB. B po0OTI HamaeThCs YAOCKOHAIEHA TEXHOJIOTIS JOCTaBKHU
BAHTAXIB 3QII3HUYHUMHU KOMIAHISIMU-TIEPEBI3HUKAMH, 110 MOBUHHA 3/IIHCHIOBATUCA Ha
OCHOBI PO3PAaxXOBaHUX pallOHATbHUX JO0OBUX IIJIAHIB NEPEBE3EHb 3 YpaxyBaHHIM
3aMOBJICHOT BaHTa)KOBIIMPABHUKOM IIBUIKOCTI JOCTaBKH. 3alIPOTIOHOBAHO OpraHi3aIliiny
CTPYKTYpY YIpPaBIiHHS 3ali3HMYHOI KOMIIaHIi-MepeBI3HUKA JIsi KOXHOI (iiii YSIBHOTO
nonirony. ®opmanizoBaHO JOTICTUYHY CHUCTEMY JOCTaBKM BaHTAXIB 3aJi3HUYHOIO
KOMMaHI€I0-TIEPEBI3HUKOM 13 QYHKITIOHATLHUM OMMCOM BKa3aHOI CUCTEMHU, KU 6a3yeThes
Ha MHOHMHI ()aKTOpIB, 10 BIUIMBAIOTHh Ha BEJIMYMHY BUTpAT KOMIMaHii-mepeBi3HUKA. J[o
OCHOBHMX (DaKTOpIB BIJIHECEHO BAPTICTh NMEPEBE3EHHS BAHTAX1B, MAPIIPYTH iX JOCTABKH,
KUTBKICTh 3YNMHHOK 1 TPUBATICTh MPOCTOIO TOI3/IB HAa 3alI3HUYHHMX CTaHINSAX Qi
KoMnaHii-nepeBizHuKa. Po3pobieno Texnonoriudi rpadiku hopMyBaHHS, po3(opMyBaHHS
Ta 00CIYroByBaHHS MOI3/IB Ha CTaHIli (il KOMIaHIi-epeBI3HUKA, PUUOMY BPaXOBAHO
MOXJIMBICTh 32 Oa)KaHHSIM BaHTa)KOBJIACHMKA OOpaTH MIBUJIKICTH JOCTaBKM BaHTaXy Bij
CTaHIlii BIMPaBICHHS JO CTaHIi MPU3HAYEHHS, BIUIMBAIOYMA TAKMM YWHOM Ha BapTICTh
J0CTaBKM BaHTaxXy. Ha OCHOBI cuCTeMHOTo miaxoay chOpMOBaHO HAYKOBI MITXOAH JI0
dbopMyBaHHS CHUCTEMU JIOCTABKM BAaHTAXIB 3aI3HUYHOI KOMIIaHIEIO-TIEPEBI3SHUKOM
[UISIXOM YpaxXyBaHHS OI[IHKY 3HAUYCHHS €KOJOTTYHOTO KPUTEPio Ta 0OMEXeHb Ha KUJIbKICTh
3YNUHOK TMOT3/[IB Ta TPUBATICTh iX MPOCTOI0 HA 3aJI3HUYHUX CTaHIAX (LI KOMIaHii-
NepeBi3HUKA. 3a3HAYAETHCSA CTAH CUCTEMH Y MOMEHT 4Yacy Ta HalaloTbcsd OOMEXEHHS Ha
KEpOBaHUM, KBa31KEPOBAHUI Ta HEKEPOBAHUM BIUIMBU CUCTEMHU.

Po3pobneno OGaratokputepiaibHy AWHAMIYHY MOJI€NIb PO3PaXYHKY pallioOHAIbHUX

TEXHOJIOTTUYHHUX napaMeTpiB CHUCTCMH OOCTAaBKHU BaHTAXIB B YMOBaxX KOHKYPCHTHOTO



5

cepenoBuina. Peamizaiis 1i€i Mojzenai J03BOJUTH MIHIMI3yBaTH BUTPATH KOMITaHII-
MEepeBI3HMKA HAPOCTAIOUHUM ITIJICYMKOM 32 PO3PAXyHKOBUM TEPIOJ, a TAKOX MiJBUIUTH
THYYKICTh (DOPMYBaHHSI BapTOCTI JIOCTABKM BaHTaXKIB. 3MEHILEHHS L€ BapTOCTI s
OKPEMHUX BaHTA)KOBIJIPABHHUKIB CIIPUSATUME 301IbIIECHHIO KIIIEHTIB KOMITaHIi-1IepeBI3HUKA,
II0 B CBOIO 4Yepry IOKpalIUTh KOHKYPEHTHE CEPEJOBHILE Ha PHUHKY BAaHTAXHHUX
3QII3HUYHUX TIEpeBe3eHb. Mojelb Tnependadae po3paxyHOK Ha KOXHY 100y
PO3PaxyHKOBOI'O TEPIOAY pallOHAIBHUX MapHIPyTIB JOCTaBKM BaHTaXIB, KIJIbKOCTEH
3YNUHOK JIJISI PUYEIUICHHS TPYI BaroHiB 1 TPUBAJIOCTI MPOCTOIO MOT3/IB Ha 3aJ13HUYHUX
cTaHisx Quiik  kKoMmmadii-iepeBizHuKa. Ile m03BouMTh copmyBaTH e(HEKTUBHY
aBTOMATU30BaHY TEXHOJIOTiI0 (YHKIIOHYBAaHHA KOMIIaHii-MepeBi3HUKA, 10 3a0€3MeYUTh
[epelyMOBU MTOJAIIBIIONO ii PO3BUTKY.

Y mpemwvomy po3aini 3MilCHEHO (OPMYBaHHS JAHIIOTA MOCTaYaHHS BAaHTaXiB Ha
OCHOBI €KOJIOTIYHOTO KPUTEPII0 13 3aCTOCYBAHHSIM «3€J€HO1» JIOTICTUKM 3a Yy4YacTIo
3QJII3HUIL HA MPUKIAJAl MYJIbTUMOJAIBHUX TMEPEBE3€Hb 13 HABEJEHHSM CTPYKTYPHO-
JOTIYHOI CXeMH 3IIACHEHHS YHIMOJAJIbHUX Ta MYJIBTUMOJAIBHUX TI€PEBE3CHb
KOHTEHHEepPHUX BaHTaxiB. HalaHO MOPIBHAHHS TEXHOJIOTTYHHUX Ta €KOJOTTYHUX MOKA3HUKIB
ICHYIOUUX HaNpsSIMKIB KypCyBaHHs KOHTeHHEpHUX 10i3aiB «BikiHr», «ZUBRy, Kpainu €C
— Kwurait, «Xpemaruk», Oneca — XapkiB 13 METOIO 3aCTOCYBAaHHSI aHAJIOTIYHUX TEXHOJIOTI]
Ha JIOCNTITHOMY TIONITOHI B YMOBax 3aCTOCYBaHHS €JIEMEHTIB «3€JCHOI» JIOTICTHKH.
Oco0nuBa yBara NpuAUTSIETHCS OIIHII IIKIITTUBUX BUKUIIB Y TIOBITPA MpH niepeBe3eHi TEU
(twenty-foot equivalent unit) pi3HUMU BHJIaMHM TPAHCHOPTY. 3ANMPOIOHOBAHO OI[IHKY
3HAYEHHS €KOJIOTIYHOTO KpUTEPI0 NpH YHIMOJAIBHOMY Ta MYJIbTUMOAAIBEHOMY
NEPEeBE3EHHI, 10 PO3PAXOBYETHCS K BapTiCHA BEJIMYMHA KO BiJl HETAaTUBHOTO BILIUBY
JIBOOKUCY Byrien Ha atmocdhepHe mnoBiTps. CdhopMoOBaHO HEUITKUH €KOJOTIYHUN
KpUTEPIA NpH NepeBe3eHHI BaHTAXIB PI3HUMHU BUAAMHU TPAHCIIOPTY Y BUTJSA1I BEKTOPHOT
GYHKIIT MPUHAIEKHOCTI JIHIBICTUYHHUX 3MIHHUX MpPH HAasSBHOCTI MapUIpyTH3aIii
nepeBe3eHb Ta OOMEXKEHb Ha KITbKICTh 3YMUHOK TOi3/iB, TPUBAMICTh iX MPOCTOI0 Ha
3aIli3HMYHUX CTAHLIAX (inii KoMmmamii-nepeBi3HMKa. Moro mojanelne BHKOPHCTAHHS
MOKJIAJICHO B OCHOBY CHCTEMH MIATPUMKH MPUUHATTS pillieHh BHOOPY HapaMeTpiB Ta

CKJIAIOBUX MYJIbTUMOIAJIBHOI'O JIOTICTUYHOTO JaHOora MmniisixoM OI_IiHKI/I BIININBY
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€KOJIOTTYHOCTI KOYKHO1 JIAHKHM 3 BUKOPUCTAHHSM JIHIBICTUYHUX 3MIHHUX Ta OTPUMaHHS Ha
ix 06a31 HEYITKUX BUCHOBKIB.

CdopmoBaHO MOJEIh JIAHIFOra MOCTaYaHHS BAaHTaXIB Y KOHTEHHEpPax HAa OCHOBI
«3€JIEHOT» JIOTICTUKHU 3 YpaxXyBaHHSIM HEUITKOTO €KOJOTIYHOIO KPUTEPIIO Ta 3 HABEACHHIM
JUIsL TPUKIALYy CXEMHU I[OJIrOHY (OpPMYBaHHS JIAHLIOTa II0CTA4YaHHS BaHTAXIB Y
KOHTEIHepax. 3a HaBEJAEHUM IOJIIFOHOM JI00IpallbOBaHa EKOHOMIKO-MaTeMaTH4YHa MOJIENb
JIBOETAITHOI TPAHCIOPTHOI 3a/iayul LIJIOYMCEJIbHOTO MPOrpaMyBaHHs, /1€ UIbOBa (DYHKIIIS
BIJINIOBIJIa€ TIONIYKY HAWOIIBII E€KOHOMIYHOTO IUIaHy TepEeBe3¢Hb KOHTEHHEPIB 3
ypaxyBaHHSM HEYITKOTO €KOJIOT1YHOTO KPUTEPit0. 3 METO 3a0e3MeueHHs MPUUHSITTS
3BaXEHUX pIillleHb Yy c(epi eKOJIOTIYHOI CTpaTerii Ciij MiJABUIIUTH SKICTh OIIHKH Ta
KOHTPOJIO PiBHS 3a0pysHEHHs aTMochepu 3a paxyHOK BUKOPUCTAHHS METOJIOJIOTIi
ForFITS (For Future Inland Transport Systems), sika 6a3yeTbcs Ha MOJIE1 OI[IHKU MOTOYHOL
Ta MallOyTHHOT aKTHUBHOCTI TpaHcHopTy. HaBeneHo CTpyKTypy omnepamiiHoi JisJIbHOCTI
KOMITaHii-nepeBi3HUKa Ta (PaKTOpH, 0 BIUBAIOTH HA €KOJIOTTYHY €(hEeKTUBHICTb.

B uemeepmomy po3nii HaBeAEHO peatizalliio Ta OliHKY MOKa3HUKIB Y0CKOHAIEHOT
TEXHOJOT1l JOCTaBKM BaHTaXIB 3aJi3HUYHHMHU KOMIIaHIIMU-TIEPEBI3HUKAMU Ha 0a3i
CUCTEMHU TIATPUMKU TOPUAHATTS pillIeHb JUCIETYEPaA-JIOTICTa KOMIMaHii-NepeBi3HUKA
(CIIITP-JJT). Hane mporpamHe 3a0e€3MEeUeHHS PO3PaxOBYE BapTICTh TEPEBE3CHHS IS
KOXXHOTO BAaHTAKOBIJANpPABHUKA, MWMOBIDHMM 4Yac MpuUOYTTA TMOi3Ja Ha CTaHIII0
NPU3HAUYEHHS, MapuIpyT Ta BIJCTaHb, SIKYy MOJOJA€E MOI3]] Ha YSIBHOMY IMONIrOHI. Takum
YUHOM (OpPMY€EThCSI ONTUMAIbHUN TIUIAH J000BOi pPOOOTH 3ali3HUYHOI KOMIIaHIi-
MepeBi3HMKA.  3aMpONOHOBAHO  CXEMYy  aBTOMATH3allil  yOpaBiIiHHS  TPOIIECOM
(GYyHKIIIOHYBaHHS 3a1I3HUYHOT KOMITaHii-IepeBi3HUKa B YMOBax 1H(OpMaIliifHOT B3a€MO/I11
13 ACK BII V3-€ (€nuna aBToMaTH30BaHa CHUCTEMa KEpYBaHHS BaHTaXKHUMHU
MEPEBE3CHHAMU Y Kp3ali3HUlll). 3 METOI0 BU3HAYEHHS €(DEKTUBHOCTI TEXHOJIOT1] JOCTaBKU
BaHTaXIB KOMMIaHIIMU-TIEPEBI3HUKAMU B yMOBaX KOHKYpPEHLIi MPOBEICHO MOPIBHIHHS
TEXHOJOTIYHUX ITOKAa3HMKIB Ha TMIACTaBl pe3yJbTaTiB MOJENIOBAHHS Ha JOCTIIHOMY
YMOBHOMY MOJIIroHi. BcTanosneHo, mo 41 noi3ay, o npsMye 3a IEBHUM MapLIPyTOM Ta
3 OJIHAKOBOKO KIJIBKICTIO BaroHiB, BapTICTh BaroHO-KIJIOMETPY IIPOOITY BaroHy CyTTEBO

BIPI3HSAEThCS NpU BUKOHaHHI mepeBe3eHHs AT VYkpzamizHulsg Ta KOMMaHI€O-
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nepeBi3HUKOM. [{ro pi3HUII0 00yMOBIICHO HasABHICTIO y ckiiaai AT Ykp3ami3Huls BEITUKO1
KUTBKOCTI HEII0YOr0 PYyXOMOI'O CKIIaJly, MaJIOMISJIBHOI 1HPPACTPYKTYpH Ta BEIHKOIO
HITaTy MpaliBHUKIB. J[0BEAEHO MOMKJIMBICTH OTPUMAHHS CKOPOUYEHHS €KCILTyaTallliHUX
BUTpAT KOMITaHIi-epeBi3HMKa Ha PiBHI 9...38% B 3aJIeKHOCTI BiJl MAPIIPYTY NPSIMyBaHHS
Ta IIBUJKOCTI JIOCTaBKM  BaHTaxXy. [liATBEpPKEHO  HEBAMOBITHICTH  yMOBaM
KOHKYPEHTHOTO TPAHCIIOPTHOIO pHUHKY cTsarHeHHs AT VYkp3ami3uuusg 1oiata  3a
KOPUCTYBaHHSI BarOHaMH y A104oMy 00cCsi31 Ha BijacTaHi nepese3eHHs nonan 400 km. Ha
MIJICTaBl PO3pPaxXyHKIB Ta MOJCIIOBAHHS TEXHOJIOTO-EKOHOMIYHUX TIOKA3HHKIB BapiaHTIB
JIOCTaBKM  BAHTAXIB  KOMIIAHIEIO-MIEPEBI3HUKOM  BHU3HAYEHO  3arajibHy  BapTICTh
ONTUMAJIBHOTO TIJIaHy TepPEeBe3eHb KOMMAHIEI-TIEPEBIZHUKOM Ta MOOY0BAaHO MOBEPXHIO
BIryKy. [lokazaHo, 1110 13 peaqbHUX BapiaHTIB JOCTABKM BaHTaXy 31 CTaHI1 BIIIPABICHHS
JI0 CTaHIll MPU3HAYEHHS paIliOHATBbHUM OyJle TaKWii, SIKHA Ma€ 3arajbHy TPHUBATICTh
MIPOCTOIO MOI3/1B HA CTaHIIAX QiTid He OB, HIXK 45 XB., 3 OJIHIEI0 3yTUHKOIO Ha MUIAXY
npsiMyBaHHA. [Ipy 11bOMYy KUIBKICTH TPYI BaroHiB BiJl PI3HUX BAaHTAKOBIJIMPABHUKIB B
OJIHOMY MapIIpyTi MOi3/ia CKJIaja€e He OIbII MIECTH. 3 ypaXyBaHHSIM 3HAYEHb HEUITKOIO
€KOJIOTIYHOTO KPUTEPit0 3p00JIEHO KiTbKICHY Ta BApPTICHY OINIHKY MIKIIIUBUX BUKUIIB CO»
y JOBKIJUISA 32 ICHYIOUMMH MapIipyTaMH TMepeBe3eHb. Pe3ynbTaToM po3paxyHKIiB MOJENi
JAHIFOTa TIOCTAa4YaHHS BAHTAXIB Yy KOHTEHHEpax Ha OCHOBI «3€JE€HOI» JIOTICTHUKM CTajia
JIBOETalHA TPaHCIOpPTHA 3ajJaya IJIOYMCENIBHOIO MPOrpaMyBaHHsS 13 HEUITKUMHU
KpUTEPISMHU TTePEBE3EHHS BAHTAXIB HA JTOCIIITHOMY TIOJITOHI.

O1iHKa SKOCT1 Ta TIepEBipKa Ha aJIeKBATHICTh PE3yJIbTaTIiB MOJCITIOBAHHS 3pO0JICHO
3a TIomoMororo kputepito JlapouHa-YorcoHna. BcTaHOBIIEHO TakoXK, 1110 TTapaMETPH MOJIEN1
CTaTUCTUYHO 3HAuylll. 3HAYEHHS NOMMIKM anpokcumanii 6,46% OTpuMaHO NHUIIXOM
MOPIBHAHHA HATYPHUX JIAHUX Ta PE3yJbTaTiB MOJAEIIOBAHHS, 1110 CBIAYUTH MPO 3a10BLIbHY
AKICTh 3HaiaeHoi mojem. IlepeBipka 13 BUKOPHCTaHHSM 3a3HAYE€HHUX METOJIB JOBEIa
alIeKBaTHICTh Ta TOYHICTh 3alpPOMOHOBAHUX MOJENEH. 3a paxyHOK BIPOBAKEHHS
3aIIpOINIOHOBAHOT aBTOMATU30BaHOI TexHojorii mepeBe3eHb y Bunmiali CIIIP-JJI
MIPOTHO3YETHCS MOKPAIICHHS €KOJIOTIUHUX MMOKAa3HUKIB Ha BeMUUHY 10 15%, 3011bIIeHHS

o0cAriB mepeBe3eHHs BaHTaxXiB Ha 2...5% BiA ICHYIOUHMX OOCSTIB, @ TaKOX OYIKYEThCS
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CKOPOYEHHSI €KCIUTyaTalliHUX BHUTpPAaT Ha (OPMYyBaHHS BIANpPaBKU BaHTaXIB Ha pIBHI
3...11%.

VY 3aragbHUX BHCHOBKAax I1iJICYMOBAaHO BHUKOHAHHS 3aBllaHb JOCIIKEHb 1
KOHCTaTOBAHO JIOCATHEHHS METH, a Y JI0JIaTKaX HAaBEJICHO J0JJaTKOB1 MaTepialiu.

Kniwwuosi cnosa: 3ami3HUYHUN TPAHCIOPT, KOMIAHIA-TIEPEBI3HUK, «3€JICHAY
JIOTICTHKA, METOJOJIOrIsl, IHTEPMOJANIbHI TEPEBE3CHHS, HEUYiTKa JIOTiKa, OIepaTop
3aJII3HUYHOI IHPPACTPYKTYPH, JIOTICTUKA PO3NOALTY, rpadik pyXy MOi3AiB, MOJIETIOBaHHS

PyXy II0i3/1iB, JOCTaBKa BAHTAXIB.

ABSTRACT

Lomotko M.D. Improving the technology of cargo delivery by rail in a competitive
environment. - Qualifying scientific work on the rights of manuscripts.

Dissertation for the degree of Doctor of Philosophy in specialty 275 — Transport
technologies (by rail transport). — Ukrainian State University of Railway Transport of the
Ministry of Education and Science of Ukraine, Kharkiv, 2023.

The dissertation is dedicated to addressing the scientific task of improving freight
delivery technology by rail transport in a competitive environment by considering the
presence of carrier companies and determining rational parameters of the supply chain based
on "green" logistics. This will contribute to enhancing the quality of freight transportation
services by rail by forming competitive transportation proposals for shippers through non-
discriminatory access to infrastructure, modern justified tariff policies, application of
effective solutions for automation of technological processes, and an ecological approach to
transportation based on "green" logistics.

In the introduction establishes the relevance of the chosen topic and provides a
general overview of the work, the personal contribution of the researcher, and the validation
of research results. It also demonstrates the connection of the work with scientific themes
and programs, formulates the purpose, tasks, object and subject of the research, outlines
research methods and scientific novelty, and substantiates the practical significance of the

obtained results.
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In the first chapter of the dissertation, an analysis of statistical data on the volumes
and average distances of freight transportation by rail in Ukraine over the recent period is
conducted. Based on the analysis of statistical data, the current state of affairs in the joint-
stock company "Ukrzaliznytsia" is revealed. A brief analysis of the main directions of
scientific research in the field of railway operation is presented, along with a description of
the areas of scientific activity related to the topic of the dissertation, indicating their authors.

The research has included an analysis in the field of improving railway transportation
technology based on logistic principles, specifying the technological system, the primary
function of the system, and the direction of restructuring. It is noted that the implementation
of logistic principles into transportation technology requires consideration of the interests
of all transportation participants and the establishment of modern information management
systems and decision support systems (DSS). The foundation of the research is based on a
systematic approach as one of the primary scientific methods in the management of railway
stations and freight transportation. The study examines the specifics of reformation
management structures in the French, German, and Polish railways as examples of creating
a competitive environment in the market for railway freight transportation. It also explores
the functioning specifics of these railway companies as delivery systems, analyzing their
experiences, as well as the advantages and disadvantages of their management structures.
As a global trend, it has been identified that the competitive environment in the
transportation market is shaped by the presence of carrier companies. The current state,
trends, and prospects of applying "green" logistics worldwide are outlined. The primary
requirements of Ukrainian cargo owners for their transportation services during freight
transportation are defined, along with the main constraining factors in ensuring competitive
advantages and the quality of railway services. Drawing on global experience, the effective
interaction of the state with railway carrier companies underscores the importance of
Directives 91/440/EEC and 95/19/EEC as fundamental documents for admitting carrier
companies to the transportation market and introducing competition into the railway sector.
Moreover, a series of works by domestic experts in the railway industry aimed at the
comprehensive development of the scientific foundations for the operation of railways and

other modes of transportation are analyzed, reflecting the importance of uninterrupted
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railway operation, particularly during wartime. In their works, they particularly address the
problematic technological issues of the Ukrainian railways that arise from the influence of
the monopolistic state of the railway sector in Ukraine on the competitive environment.
They analyze studies on the formation of "green" logistics technologies in transportation,
noting the overall ecological situation in rail transport, Ukraine's national transport strategy,
and foreign experience in developing "green" logistics. They also analyze statistical data on
"green" logistics, the distribution of emissions into the atmosphere of Ukraine's polluting
substances, and the work of professionals with similar research directions.

In the second chapter, based on foreign experience, it is suggested to improve the
freight delivery system by rail in a competitive environment. The technical composition of
the infrastructure is described, including an assessment of capital investment in construction,
and a list of rolling stock of railway carriers is provided. The paper presents an improved
technology for freight delivery by railway carriers, which should be based on calculated
rational daily transport plans, taking into account the speed of delivery ordered by the
shipper. The organizational structure of the management of the railway carrier company for
each branch of the imaginary training ground is proposed. The logistics system for freight
delivery by the railway carrier is formalized, with a functional description of the system
based on a set of factors influencing the company's expenses. The main factors include the
cost of transporting goods, delivery routes, the number of stops, and the duration of train
idle time at the railway stations of the carrier company's branches. Technological schedules
for train formation, disbandment, and servicing at the station of the carrier company's branch
have been developed, taking into account the shipper's option to choose the delivery speed
from the departure station to the destination station, thereby influencing the cost of freight
delivery. Scientific approaches to forming a freight delivery system by the railway carrier
have been developed based on a systemic approach, considering the assessment of the
ecological criterion's significance and constraints on the number of train stops and their idle
duration at the railway stations of the carrier company's branches. The system's current state
1s noted at a given time, and limitations on controlled, quasi-controlled, and uncontrolled

system influences are provided.
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A multi-criteria dynamic model has been developed to calculate the rational
technological parameters of the freight delivery system in a competitive environment.
Implementing this model will minimize the carrier company's expenses cumulatively over
the calculation period and increase the flexibility of determining the cost of freight delivery.
Reducing this cost for individual shippers will contribute to increasing the carrier company's
client base, thereby improving the competitive environment in the railway freight transport
market. The model involves calculating rational delivery routes, the number of stops for
coupling wagon groups, and the idle duration of trains at the railway stations of the carrier
company's branches for each day of the calculation period. This will enable the development
of an efficient automated technology for the carrier company, laying the groundwork for its
further development.

In the third section, a supply chain has been developed based on ecological criteria
using "green" logistics involving railways, illustrated through multimodal transportation,
and presenting a structural-logical scheme for unimodal and multimodal transportation of
containerized goods. A comparison of the technological and ecological indicators of existing
routes for the circulation of container trains such as "Viking," "ZUBR," EU countries -
China, "Khreshchatyk," Odessa - Kharkiv has been provided to apply similar technologies
at a test site under the conditions of implementing elements of "green" logistics. Special
attention is given to evaluating harmful air emissions during the transportation of TEUs
(twenty-foot equivalent units) by different modes of transport. An assessment of the
ecological criterion's significance in unimodal and multimodal transportation is proposed,
calculated as the cost of the damage from the negative impact of carbon dioxide on the
atmospheric air. A fuzzy ecological criterion has been formulated for the transportation of
goods by various modes of transport in the form of a vector function of membership
linguistic variables, considering the presence of transportation routing and limitations on the
number of train stops and the duration of their idle time at the railway stations of the carrier
company's branches. Its further utilization forms the basis of a decision support system for
selecting parameters and components of the multimodal logistics chain by assessing the
ecological impact of each link using linguistic variables and deriving fuzzy conclusions

based on them.
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A supply chain model for goods in containers has been Formed based on "green"
logistics, considering a fuzzy ecological criterion and providing an example of a supply
chain formation scheme for containerized goods. The economic-mathematical model of a
two-stage integer programming transportation problem has been refined based on the
provided proving ground. The objective function seeks the most economical plan for
transporting containers, considering the fuzzy ecological criterion. To ensure informed
decisions in the ecological strategy domain, it is essential to enhance the quality of
assessment and atmospheric pollution control through the application of the ForFITS (For
Future Inland Transport Systems) methodology, based on the assessment model of current
and future transport activities. The operational structure of the carrier company and factors
influencing ecological efficiency are detailed.

In the fourth section, the implementation and evaluation of the improved freight
delivery technology by railway carriers based on the decision support system of the carrier
company's dispatcher-logisticians (DSS-DL) are presented. This software calculates the
transportation cost for each shipper, the estimated arrival time of the train at the destination
station, the route, and the distance the train will cover on an imaginary polygon, thereby
forming the optimal daily plan for the railway carrier's operations. A scheme for automating
the management of the railway carrier's operations process under the conditions of
informational interaction with the Unified Automated Control System for Freight
Transportation of Ukrainian Railways (ACS FT UZ-U) is proposed. To determine the
efficiency of freight delivery technology by carriers in a competitive environment, a
comparison of technological indicators based on simulation results on a test conditional
polygon has been conducted. It has been determined that for a train traveling along a specific
route with the same number of wagons, the cost of wagon-kilometer significantly differs
when transportation is conducted by "Ukrzaliznytsia" and a carrier company. This
difference is attributed to the presence of a large amount of inactive rolling stock, low-
density infrastructure, and a large workforce within "Ukrzaliznytsia". The potential for
reducing the operational costs of the carrier company by 9 to 38% has been demonstrated,
depending on the route and delivery speed. The inadequacy of "Ukrzaliznytsia" foreclosure

fees for wagon usage within the current scope over distances exceeding 400 km on the
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conditions of the competitive transport market has been confirmed. Based on calculations
and modeling of techno-economic indicators for the delivery options by the carrier
company, the overall cost of the optimal transportation plan has been determined, and a
response surface has been constructed. It has been shown that among the realistic delivery
options from the departure station to the destination station, the rational one is characterized
by a total idle time at the branch stations not exceeding 45 minutes, with one stop along the
route. In this context, the number of wagon groups from various freight forwarders on a
single route does not exceed six. Taking into account the value of the fuzzy environmental
criterion, a quantitative and cost assessment of harmful CO2 emissions into the environment
has been made for existing transport routes. The result of the supply chain model
calculations for containerized cargo based on "green" logistics has led to a two-stage
transportation problem involving integer programming with fuzzy transport criteria at a
research proving ground.

The quality assessment and validation of the modeling results were performed using
the Durbin-Watson criterion. It was also established that the model parameters are
statistically significant. An approximation error value of 6.46% was obtained by comparing
actual data with modeling results, indicating satisfactory model quality. The verification
using these methods confirmed the adequacy and accuracy of the proposed models. The
implementation of the proposed automated transport technology in the form of a DSS-DL
is forecasted to improve environmental indicators by up to 15%, increase cargo
transportation volume by 2 to 5% from existing levels, and is expected to reduce operating
costs on the formation of shipment of goods at the level 3 to 11%.

In the overall conclusions, the completion of research tasks and the achievement of
the target are summarized, and additional materials are provided in the appendices.

Keywords: railway transport, carrier company, green logistics, methodology,
intermodal transportation, fuzzy logic, railway infrastructure operator, distribution logistics,

train movement schedule, train movement modeling, cargo delivery.
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