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@opMyBaHHSI JIAHIIOTAa TOCTAYAHHS BAHTAXIB Yy KOHTeiiHepax Ha
OCHOBI «3eJICHOD JIOTICTUKH

Poszensanymo nepcnexmueu popmyeanhs ianyioea NOCMA4aHHs 6AHMAICI8 Y KOHMEUHePax HA OCHOBI 3ACMOCY 8AHHSI
KOHYenyii «3eleHol» JI02ICmuKy npu  MyTbMUMOOAIbHUX NEPeBe3eHHAX GAHMAJICIE 3a  YHACMIO  3ANI3HUYHO20
mpancnopmy. Bcmanoeneno, wo myremumooanvui mexHonozii NOpiHAHO 3 O00CMABKOI0 SAHMANCY OOHUM GUOOM
MPAHCROPMY MAIOTb MEHUIUL He2amUGHULL 6NIUE HA OOBKILISL ma NOGIMpsl.

Jlosedeno, wo 6nposadicennsn «3e1eHUX» MYTbMUMOOANLHUX MEXHOLO02IU MONCIUBE 30 PAXYHOK 3MEHUEHHS YaCmKU
asmomoobinbHux nepegeserv Ha giocmarv 300 km i Oinbute. 3anponoHOBAHO CHPAMYBAHHS €KOHOMIL 8I0 eKONO2IUHUX
nooamkie Ha iHeecmuyii 6 JjaocicmuuHy iHgpacmpykmypy. 3a HaeeOeHUX YMO8 3aNPONOHOBAHO EKOHOMIKO-
MamemamuyHy mMooeib 080XemanHoi mpaHcnopmuol 3a0ayi YilouYUCeIbHO20 NPOPAMYSAHHS ONMUMI3ayii po3nooimy
KOHMEUHEPONOMOKI8  MidiC NOCMAYANbHUKAMU MA  CHONCUBAYAMU 3 VPAXYBAHHAM  €KON02IUHO20 — Kpumepiro.
Bcmanosneno, wo po3gumox MynbmMuMoOalbHUX nepesesenvb 6 Ykpaini nompeOye 6upiuleHHs HU3KU GHYMPIULHIX
Op2aHi3ayiliHo-NPasosuUx  NUMAaHbL,  HAcamnepeo  30IUCHEeHHsT — 2apMOHI3ayii  HAYIOHAILHO20 — MPAHCHOPMHO20
saxonooascmea 3 Hopmamu €C.

Knrwuogi cnosa: 3aniznuys, asmompancnopm, KOHmelHep, «3e1eHay N02iCIMUKa, MyTbMmuMoO0dIbHe nepeee3eHHs, 6Nius

Ha 006KILIA, gyaieyese 3a0pyOHeHHs NOGIMPS.

Beryn

AmnaJi3 JocaiIkeHb Ta MyOJTiKamiin

Cy4acHi TeHJeHIIl y BaHTaXXHUX IEPEBE3CHHSX I
BIUIMBOM BOEHHOI'O CTaHy Yy KpaiHi BH3HAYaIOThCA
3HIDKEHHAM DIBHA Ta 3HAYHUMHU KOJMBAHHAMHU OOCATiB
HABAaHTAXEHHS, a TaKOXK 3HAYHUMH UepraMu B OiK
MDXJep)KaBHUX TepexofiB. lle o3Hauae, 110 TEXHOJIOTis
NepeBe3eHb BAHTAXIB 3a YYacTIO 3ali3HHIbL Mae OyTH
OHOBJICHA 3 BHKOPHCTaHHAM JIOTICTHYHUX INPHHIMIIB.
Bynp-sikuii  BaHTaXXOBJIACHUK  3/IHCHIOE  TOPrOBEJIbHY
B3a€EMOJIII0 3 yciMa BIIKPUTHMU pHHKAMH, TOMY
eeKkTUBHA, MIBUKA Ta, 0 MOXKJIMBOCTI, JIeIlIeBa JOCTaBKa
BaHTaXIB — KIOYOBUH (akTop sl 3abe3nedeHHs
CTablIbHOrO MPHUOYTKY TIepeBi3HUKA. 30Kpema SKIIO B
MHUHYJIOMY BHACHTIJJOK BiJICYTHOCTI THYYKOTO MiAXOAY 1O
oprasi3ailii epeBe3eHHs] BaHTAXKIB 3aJi3HUI MOCTYIIOBO
BTpavaia o0CsTH IepeBe3eHb Ta JOXOIH B HUX, TO 3apa3
AT  «Ykp3ami3HHIS» €  OCHOBHHUM  BITYM3HSHUM
MEPEeBI3HUKOM, SKHH Mae€  3a0e3MeYnTH  CTIHKICTP
eKOHOMIKM Kpainu. 3 iHmoro OOKy, BHKOPHCTaHHS B

TEXHOJIOT11 TepeBe3eHb pecypco30epesKeHHS Ta
€KOJIOTTYHO CIPUATIUBUX MiIXOO1IB CIpUSTHME
KOpEKTHOMY TPHUHAHATTIO pillleHb I[OAO0 iHTerpamii

BITYM3HAHOI TPAHCHOPTHOI CHCTEMH IO TPAHCIOPTHOL
Mepexi kpain €C.

© M. . Jlomotbko, 2023

[TuranHaM (yHKIIOHYBaHHS TPaHCIIOPTHOI'O
KOMIUIEKCY TPHUIUISIIM 3HA4Hy yBary Taki B4YeHI, SK
Byreko T. B., Hausko M. L., lukaus B. JI., Kotny6ait M.
I., Mamiok B. 1., Muponernko B. K., Mopoz M. M., Orap
O. M., ITanuenko C. B., IIpoxopuenko A. B. ta in. ¥V
chepi eKCILTyaTarii 3aJTi3HHIIb, 30KpemMa
MYJIbTUMOJAIBHUX TIepeBe3eHb, BIIOMUMH € Ipalli BUCHUX
AnpommHcbkoro €. C., I'opbauosa I1. @., I'puropak M.
10., 3amapu B. M., Kupunosoi O. B., Kozauenka 1. M.,
Kpacnorrana O. M., Haropsoro €. B., Camconkina B. M.
Ta iH. AHaJ3 IMX Ta IHIIUX HAYKOBUX JDKEpEN MOKa3ye,
10 TIpoGiieMaTHKa pOOOTH TPAHCIIOPTHOI CHCTEMH 3 TOUKH
30py JAOCHIJDKEHHS BIUTMBY €KONOTIYHHMX (DakToOpiB Ha
MOKa3HUKK 11 (YHKIIOHYBAaHHS OXOIUIEHO HE MOBHOIO

MIpOIO.
MynbTUMOIANIbHI, ~ 30KpeMa  KOHTEWHEepHI  Ta
KOHTpEWJIepHi ~ TepeBe3eHHs,  OaratbMa  aBTOpaMu

BU3HAYAIOTHCSA K TMEPCIEKTUBHUM CIOCI0 JIOCTaBKH
Bantaxis [0, 2]. Po3BuUTOK KOMOIHOBAaHOro Ta
MYyJIBTHMOJIATBHOTO TPAHCIOPTY B YKpaiHi mepexdadae
CTBOpEHHS €IMHOT CHCTEMH (hyHKIIOHYBaHHS
TPaHCIIOPTHOI CHCTEMH, 30KpeMa 3aJli3HHYHOr0, BOJHOI'O
Ta aBTOMOOUIEHOT'O TPAHCIIOPTY.
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3a ominkamu ¢axisuis [3], Ha TpaHCHopT mpumnanae 8
% yciX BUKHIIB JABOOKCHIY BYIJIENIO Ha TuiaHeTi. Tomy
BIIPOBA/DKEHHSI «3€JIEHUX» TEXHOJOTIH Yy JIOTiCTHYHIN
JSUTBHOCTI  JTO3BOJIUTH  3pOOMTH  TEBHI  KPOKM IO
30epekeHHs] KJIIMaTy Ha IUIaHeTi, MNPHIATHOTO JUIA
KUTTEMISIIBHOCTI JIoAnHU. HampsiMm «3eneHa» JoricThka
3'ssBuBcsl Ha mo4yatky 90-X pOKIB MHUHYJIOrO CTOMITTS 1
HAJISKUTh 1O KOHLEMIIi CTajJoro pPO3BUTKY EKOHOMIKH.
CuHOHIMOM TepMiHa «3elleHa» Jorictuka  (axisii
HA3HMBAIOTh CKOJIOT1YHY JIOTiCTUKY [4].

HocBin kpain €C mokazye [5], mo mxepena
HA/IXO/UKEHb 10 HAaliOHAIBHUX EKOJOTiYHMX (OHIIB
GbopMyIOTBCS 332 paxXyHOK TOJATKIB 1 IUIATEXKIB 3a
3a0pyAHEHHS JOBKUUIS Ul TOAAJBIIOr0  IJILOBOTO
BHUKOPHCTaHHS Ha MPHUPONOOXOPOHHI 3axoau. [Ipu mpomy
CYTTEBOIO iXHBOIO BiJMIHHICTIO BiJ YKpaiHCHKHX (OHIIB
OXOPOHHM HaBKOJHMIIHBOI'O TPUPOJHOTO CEPEAOBHIIA €
IOPUIUYHUE CTAaTyC 1 HE3AJEXKHICTh BIiJl JICPKaBHOIO
oromxery. OTKe, BIUIMB €KOJIOTYHUX MMOJATKIB 1 300piB Ha

OCOOJIMBOCTI ~ eKCIUTyaTalii TpaHCHOPTHOI Mepexi €
CYTTEBHM.
Metoro  crarti €  (opMyBaHHS  HAYKOBO

OOTpYHTOBAHOTO MiAXOAY JO CTBOPEHHS e(eKTHBHUX
JIQHIIOTIB TTOCTaYaHHS! KOHTEHHEPHUX BaHTAXIB NP YyHi-
Ta MYJIbTUMOJAJBHUX I[IEPEBE3CHHAX 3 YpaxyBaHHIM
BIUIMBY eKooridHux (akropis. Lle BiAmoBiae 0CHOBHOMY
3aBJIAHHIO «3€JICHOI» JIOTICTHKU — CTBOPEHHIO Ta PO3BUTKY
TEXHOJIOTill IepeBe3eHb, IO CIPUSIOTH  3HIKCHHIO
HEraTHBHOTO BIUIMBY TPAaHCHOPTY Ha HABKOJIHUIIHE
cepemoBuine. Llfo MeTy MOXHA JOCATTH LUISIXOM
palioHanbHOI iHTerpamii pi3HUX BHUIIB TPAHCIOPTY,
30KpeMa  3aJli3HUYHOro, TNpW IXHIH  B3aemomii 3
MIHIMAJBHOIO Y4aCTIO aBTOTPAHCIOPTY.

OCHOBHA YaCTHHA

[HTeHcudikaiis MyIbTUMOJAIBHUX IEPEBE3CHb 3a
Y4acTIO 3aJTI3HUIIb B YKpaTHi 31IHCHIOETHCS BiJIIOBIIHO /10
HAIpsIMIB Crparerii aKI[IOHEPHOTO TOBapUCTBa
«Ykpainceka 3amzuuipy (AT «Y3») Ha 2019-2023 poku
[6] Ta opieHTYeThCS Ha 30LTBIICHHS YACTKH 3aTi3HHYHOTO
TpaHCIIOPTY B  TepeBe3eHHsx. Y  HamiowambHii
TpaHCIOPTHI# cTpaTerii [7] mepeabadyaroThest Taki 3aX0MIH:

e  30epeskeHHS aBTOMOOIIBHUX JJOPIT;

®  3MCHIIEHHA KUTBKOCTI BEJIMKOBAroBUX
BAaHTaXXIBOK (KOHTEHHEPOBO3iB) Ha JOBIHX MapIIpyTax
nporspkHicTio oHa 200 km;

®  DO3BUTOK II€peBE3CHb
BUJIaMH{ TPAHCIIOPTY.

Crpareris BIPOBaIPKEHHA «3€JIEHOI» JIOTICTUKHA €
OIHIE€I0 3 OCHOBHHX y bimiit xHM31 €Bpormeichrol

€KOJIOTIYHO YHCTHMH

Kondepenuii  MiunictpiB  Tpancnopty (€EKMT) [8],
BimnoBinHO 10 sK0i €C mparre 1o 2030 poky mepeBecTH
30 % aBTOMOOITLHUX BaHTAXXHUX MEPEBE3EHb 3 JAIBHICTIO
noizaku mnonan L,=300 kM Ha iHINI BHOW TPAaHCIOPTY
(3amizHnuHMi abo Boauwit) i moHan 50 % mo 2050 poky.
MokHa OdiKyBaTH, WO I MpU3BEAE OO0 3MEHIICHHS
KOHKYPEHTHHX IIepeBar aBTOMOOUIBHOIO TPAHCIOPTY,
CYTTEBO MiJABUIIYIOYH Tapr(y aBTOMOOLIEHIX BaHTAXKHUX
nepeBe3eHb. AHaNi3 MOKa3ye, M0 OUIBIIICTD BaHTAXKHUX
niepeBe3eHb 3 go3Boiamu €KMT nHabaraTo nepeBUIYIOTh
Bincranb L,=300 xm. Ilepexim g0 €KOJOTriYHO MEHII

IIKI[UIMBUX BWJAIB TPaHCIOPTY, 30KpeMa TEepMidHOi
eHeprii, eJeKTpUYHOi TArM abo IBUTYHIB Ha MATUBHUX
eJIeMEHTax, BUKOPHCTAaHHS IHTEJEKTYaIbHIX

TPaHCIIOPTHUX CHCTEM CHPHUITHME JIOCSTHEHHIO OCHOBHOI
met [8] — kmiMaTH4HOI HeWTpanbHOCTI 10 2050 poky.
[lpoMy crnpusTEMYTh €(DEKTHBHI Ta «3€JCHI» BaHTAXHI

KOpHUI0pU Ha OCHOBI PO3BHUTKY BiJIITOB1THOT
iHppacTpyKTypH.
OO’€KTOM  «3€JIeHOI» JIOTICTUKM €  ONTUMi3allis

crieniyHUX BHUTPAT, NOB'S3aHMX 13 3MiHAMH KIiMary,
3a0pyIHEHHAM MOBITpSA, BOAU 1 IPYHTY, BIUIMBOM IIYyMY
tomo. KoHTeiHepHI Ta KOHTpelJiepHI TepeBe3eHHS
MOPIBHSHO 3 TPaAWIIHHUMHU crioco0amMH JOCTaBKH Ha
ChOTO/IHI € HaWOLIBII PO3MOBCIOHKEHUMH TEXHOJIOTISIMH,
1[0 CHPUSIIOTH PO3BUTKY «3€IEHOD» JIOTiCTUKH.

VY cnineHomMy nokymenti €EK OOH, €KMT i €C
«TepmiHomoris ~ KOMOIHOBaHHX  TIEPEBE3CHDBY [9]
3a3HAYeHO, IO MYJIbTHMOJAJbHE IIEPEBE3CHHI — L€
«TIepeBEe3CHHS] BAaHTAXIB JBOMa abo Oinblie BUIAMH
TPAHCIIOPTY», IHTEPMOJAJIbHE IIEPEBE3CHHS O3HAYae
«TIEpeBEe3CHHs] BAaHTAXIB JBOMa a0o Oinblie BUIAMH
TPaHCIIOPTY B OJHIN 1 Tili camiii BaHTa)XHHW oAMHHMII abo
ABTOTPAHCIIOPTHOMY 3aco0i 0e3 MepeBaHTaKEHHsS CaMOro
BaHTaXy NPU 3MiHI BHJIY TPAHCIOPTY», KOMOIHOBaHE
NePEeBE3CHH — «IHTEPMOJAIbHE MEPEBE3CHHS, Y paMKax
SKOTo OLNbIlIa YacTHHA peiicy Mpumanae Ha 3ali3HUYHUM,
BHYTpIIIHII BOJHHMH a00 MOPCBHKHN TPaHCIOPT, 1 OyIb-
SKAN TOYaTKOBUI 1/a00 KIHIIEBUIl BIAPI30K IUIAXY, Ha
SIKOMY BHKOPHUCTOBYETHCSI aBTOMOOIUIBHHN TPAHCIOPT, €
MaKCUMaJbHO KOpPOTKHM». OT)Xe, TOJOBHOIO O3HAaKOIO
JIAHIIOTa TTOCTaYaHHS BaHTaXIB Y KOHTEHHEpaxX Ha OCHOBI
«3eJIEHOI» JIOTICTHKU € BiJICYTHICTh IEPEBAHTAKYBAIBHUX
ormepanii Ha NUBIXY NPSIMYBaHHA, TOOTO TEepPEBE3CHHSA
BaHTaXy 0Oe3 IOro mepeBaHTaXCHHS HA IHITY BAaHTaXXHY
omuauIf0. CTPYKTYpHO-TIOTIYHY CXeMy 3HiHCHEHHS
YHIMOIANBHOTO Ta  MYJIBTHMOJAAIBHOIO  IIePEeBE3CHHS
BaHTa)XXy HaBEJCHO Ha puc. 1.
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YHiMoganbHe nepesBe3eHHA
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Puc. 1. CtpykTypHO-JI0Ti4Ha cXema 31iIHCHeHHS YHIMOJAJILHOTO Ta MYJIbTHMOZAJIbHOTO TIEPEBE3CHHS BAHTAXKY

Ciin 3a3HayuTH, 110 HA aBTOMOOUIBHHU TpPaHCHOPT
npunagae 72 % BCIX TpPaHCHOPTHUX BUKHUIIB. Tomy,
OYEBHHO, TPH IOEIHAHHI DPI3HUX BUJIB TPAHCIOPTY B
MYIbTUMOJAJIBHY ~ CXeMy  IIKOAA  BiX  BIUIMBY
3a0pyJHIOIOYMX pPEYoBHH Oyne MiHIMi3oBaHa. 30Kpema
noka3Huku BUKHIIB CO, AJsl 3aJII3HUYHOTO TPAHCIIOPTY
HAMHWKYI TOPIBHSHO 3 aBTOAOPOXHIM 1 BOAHMM: 3a
MPOBEACHUM OLIHIOBaHHSIM, Juisi TepeBe3enHs 1000 T
BaHTXIB 3aJII3HULICI0 TOTPIOHO B TPU pa3d MeEHIIe
eHeprii, HDK s iX [epeBe3eHHs aBTOTPAHCIOPTOM.
[Mpubnu3Huil piBeHb MUTOMUX BUKHUIIB BiANpPAIbOBAHUX
rasis  HaBemenHo B poborax [10, 11]. 3okpema
3a3HAYa€THCS, 0 BAHTAXKHUKA aBTOMOOLIb 3 AU3eIeM Mae
ouinky BukuaiB CO, Ha piBHi 0,171 kr/ron, a MaHEeBpOBHIA
TeII0B03 — Ha piBHi 6,410 kr/ro.

[InaxoM y3arajbHEHHS JaHUX, HaBEIEHHX y poOoTax
[10-12], omiHeHO eHepreTHYHI BUTPATH i IIKiITHBI BUKHIH
B JIOBKUJUII TpPU TepPeBe3eHHI KOHTEHHEPIB pPi3HUMHU
BUJIaMH{ TPAHCIIOPTY:

. CepellHi MUTOMI BUTPaTH  EIEKTPOCHEPril
enekrpoBozoM 0,6040...0,6552 kBt-ron/TEU-kwMm;
. CepellHi MUTOMI BUTPATH EJIEKTPOCHEprii Ha

3aJi3HUYHY eJIEKTPOTSITY 3 ypaxyBaHHSIM BTPAT Y CHCTEMi
enekrponoctadanss 0,6647...0,7208 kBr-rog/TEU-kwm;

) CepeNHi MMTOMI BUKUAN IIKiITUBUX PEUOBUH Ha
samizauyHid - enekrporszi CO, 5,= 0,0033...0,0038
r/TEU-kM (mpu  3MilIaHOMYy  peXuMi  TeHepamii

eergPoeH R Gl KR S MM MR H Y Beommn

Npy BUKOHAHHI MaHeBpoBoi pobotu CO; 5,,,= 320,50
r/TEU-rox (temoBo3 UME-3 B pexxumi poGOTH IBUTyHA

Ne =75 % moBHOI TOTY)XHOCTI 1 CKJIaJi MaHEBPOBOTO
cocrara 10 BaroHiB);

) cepelHi MUTOMI BUKHIM IIKIJJIMBUX PEYOBUH
BaHTaxkHoro asromobing CO, 5,= 13,194 r/TEU-xkm (6-
IWIMHAPOBUM JM3ENbHUI IBUT'YH, CEpeIHs IIBUIKICTH
pyxy 60 kM/roj1, IOBHE 3aBaHTaKEHHS KOHTEHHEPA).

OILiHKY 3Ha4eHHS EKOJOIYHOr0 KpUTEPIl0 MpHU
YHIMOJIAJIbHOMY TIEPEBE3E€HHI aBTOTPAHCIIOPTOM MOXKHA
pO3paxoByBaTH SIK BapTICHY BEIMYUHY LIKOAM BiX
HEraTHBHOTO BIUIMBY JABOOKCHIY BYIJIELIO Ha aTMOCc(epHe
noBiTps [12]

K
Ba = mTEUSuZ 1(ani Camm i)n
n=

)

ne Ly, i BIJICTAaHb YHIMOJAQJILHOTO TEPEBE3CHHS
TEPUTOPIEIO i-1 IEPIKABH, KM;
K — KUIBKiCTh JUIBHHIb TEPEBE3CHHS TEPUTOPIEI0
iHmMX gAepxas (1711 BHYTPIMIHEOTO crioayueHHs K=1);
Camy i — CTaBKa €KONOTIYHOTO TOJATKy Ha
3a0pynuioroui Bukuaun CO, TepuTopieo i-i Jepixarw,

TPH/T;
Mmrgy  — Maca BaHTaXy, M0 TIEPEBO3UTHCS B
kouTeituepi (TEU), T.
3HayeHHS €KOJIOT1YHOTO KpPHUTEPIr0 JUTS
MYJIBTHMOAATIHHOTO ITePEBE3CHHS
53 ZK (ZLgi Camu i + tMaHi Smau) +
By =mqgy ( n=1 ), (2)

5u [Lul Camm 1 + LaZ Camn K]
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me L, - BijicTaHb 3aTI3HIYHOL
MYJIBTHMOJIATBHOTO TICPEBE3CHHS TEPUTOPIEI0 i-i
JICpKaBH, KM;
2 — koeillieHT, 0 BPaxoBye MOBEPHEHHS PYyXOMOTO

CKJIay 10 KpaiHU-BJIACHUKA;

tyani— CEpENHA TPUBATICTH MAaHEBPOBHX OIEpalliii 3
MYJIbTHMOJIATBHOKO OJTHHHUIICIO, TO/T;

L1, L,2 — cepeiHs BiICTaHb BiAMOBIIHO 3aBE3CHHS Ta
BHUBE3CHHS MYJIbTHMOJAIHHOI OJTMHUII, KM.

YaCTUHH

B VYxpaini €KOJIOT1YHUH MOJATOK -
3araJbHOJIeP>KaBHUIN 000B’SI3KOBUH TUTATIK, 1o
COpaBisAeThes 3 (pakTUYHUX  OOCSTIB  BUKUOIB B

atMocgepHe noBiTpst (c1. 14.1.57 TIKY [13]). 3a m. 243.4
IIKVY, craBka momaTKy 3a BUKHIM JBOOKCHIY BYTJICIIO
cranoBuTh 30 TpH/T.

[InsxoM  aHamizy  BCTAHOBJIEHO, IO  CTaBKH
BYTJICIIEBOTO €KOJIOT1YHOTO MOAATKY CYTTEBO
PO3pI3HSIOTECS B PI3HMX KpaiHax. s cTUMysroBaHHS
«3€NeHNX» TEeXHONOrii B VYkpaiHi IUlaHyeTbcsd HOro
HIOCTYIOBO 30UIBIIYBATH 10 5 TPH/T KOXXHUHA pik. Y ToH
)K€ Yac CTaBKM BYIJICIIEBOTO EKOJOTIYHOTO TMOAATKy B
PO3BHHYTHX KpaiHax KoiuBawoThcs Bim 1 mom. CIIA/T

TepmiHanu BianpaBneHHA
(nocTayanbHUKKM)

Po3noginbyi TepmiHanu
(NyHKTM nepexoay)

(ITonmpmra) o 25 eBpo/T y mesikux kpainax €C i1 139 mom.
CUIA/T (IIBeuis) [14].

@opMyBaHHS JIAaHIIOTa TOCTAQYaHHS BaHTaXIiB Y
KOHTEWHepax 3 ypaxyBaHHSM EKOJOTIYHOTO KPHUTEPilo
3aIrpoIIOHOBAaHO BHPIIIUTH SIK OaraToeTanHy TPaHCIIOPTHY
3amaay JIOYHCENTEHOTO MporpaMyBaHHS. v
OaraTtoeTarTHUX TPAHCIIOPTHHUX 3a/1a4aX KOHTEHHEpPH Bij
MOCTa4YaJIbHUKIB CIIOYATKY HAIXOMATh Ha MIPOMIXKHI ITyHKTI
(po3moninpui  TepMiHANKM, y HAIIOMY BHIAIKy — II€
MDKIEp)KaBHI IyHKTH TIEpeXony), A€ 3a MoTpedu BOHHU
MepeBaHTAXYIOThCSl a00 MeBHUI vac 30epiratoTbesi. ToOTO
JI0 KIHIEBHX CIOXXHMBAYiB MPOIYKIS HAJXOIUTh HE Bij
MOCTa4YaJbHUKIB, a 3 3a3HaYeHHX MPOMDKHUX ITyHKTIB
TPAHCIIOPTHHX Mepex (puc. 2).

Y po3mISHYTOMY TMPHUKIAI BBaXKAKOTHCA BIJOMHMH

3amack  MpOAYKIil B  MOCTA4ajJbHHUKIB, MPOIYCKHI
CIIPOMOXKHOCTI MPOMIXHHX MYHKTIB, noTpeou
CIOXKMBauiB, Tapudu Ta EKOJOTIYHI KpuTepii Ha

nepesesenns koureiHepa (TEU), a Takox mpomyckHi

CIIPOMOXHOCTI KOXKHOTO 3 MapIIpyTiB. 3a IMX YyMOB
MoTPiOHO BU3HAYUTHU HaHEKOHOMIYHIIIHAI 1aH
nepeBe3eHb  NPOAYKIII  Big  MOCTa4albHUKIB bi(o)
CIIOXKHBAYiB.

TepMiHanu npusHayYeHHs

(cnoskueavi)

HHHWHH

AaHCbK

ooo

WeunH

Puc. 2. Cxema naHmiora mocta4anss BaHTaXiB Y KOHTeHHEpax
(Ha cTpimKax MOKa3aHO BiJICTaHb, KM)

[To3HaYMMO KiNBKICTh TOCTaYaNbHUKIB depe3 m, a
o0csaT HasSBHUX y KOXXHOTO 3 HHUX KOHTCHHEpIB uepes

ai(i = 1, m). KinpKicTh CHOXKHBAYIB MMO3HAYUMO Yepe3 N,
MONMUT HA KOHTEHHEPH KOXKHOro crnoxuBada — bi(j =
1, n). Ipunyckaerbcsi, M0 NEPEeBE3CHHS MPOAYKINI Bif
MMOCTAaYaJbHUKIB 10 CHOXKHABAYiB 3HIMCHIOBATUMYTHCA Y
mBa eranu. CrovyaTtky TMPOAYKIiS BiJl MOCTaYallbHHUKIB

HAIXOAWTHUME Ha TPOMIXHI ITyHKTH, a BXXE€ 3 MPOMIKHHX
MyHKTIB — 70 crioxuBadiB (puc. 2). KimpkicTe MpoMiKHAX
MTyHKTiB TIO3HAYMMO Yepe3 P, a MPOIMYCKHY CIIPOMOXKHICTh
okpemoro k-ro mpomixsoro myukry — ck(k = 1,p).
Burpatn Ha mepeBe3eHHA OMUHUII MPOIYKIIi Bix i-TO
nocravyajgbHuKa Ha k-i Hp0Mi>1<H1/H71 MyHKT TO3HAYMMO

uepes si(i = 1,m; k = 1,p), a BuTpaTH Ha mepeBe3eHHs
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OIMHULI NPOAYKIIi 3 K-TO MPOMIXKHOT'O MYHKTY 10 j-TO
cnoxupada — ti(k = 1, p; j = 1, n). [lorpi6Ho 3HaiiTH
00CsTH Xik TEepEeBE3CHb MPOMYKIIIT Bil MOCTAYaILHUKIB Ha
npomixkni mynkta (i = 1, m; k = 1, p) Ta obearu yy;
nepeBe3eHb MPOAYKIUii 3 MPOMIXHHUX ITYHKTIB 10

cnoxuBadiB (k = 1,p;j = 1,n), mob 3arambHi BUTpaTH
() na sniiicrenns ycixX nepeBe3eHb Oy MiHIMaIbHIMU.
3a HaBeIeHMX YMOB 1 TIO3HAYCHb EKOHOMIKO-

MaTeMaTU4Ha MOJIeJIb JBOXETAITHOI TPAHCIIOPTHOI 3a1a4i
IJIOYHCENTFHOTO IPOrpaMyBaHHs Ha0yBa€ BUTIIATY

Q= 2'1:1 Zf:l SikXik Bui + Zﬁzl ZjiltkjyijMj — min, 3)
P Xk < ap, i =Tm, (4)
2P v =Db;, j=Tm, ®)
Zi";lxik = Z]T’:lykj <cw k=17, (6)
xik 20, 1=1m, k=1,_? )
yy=0, k=1,p, j=1n
Laj<La, k=1p, j=1n (8)
2;1:1 bj <2P_ ck 9)
[linboBa  ¢yukiist  (3)  BiAMOBiAaE  MOMIYKY Ma€ MEPEBHINYBATH TPAHUYHO TOMYCTHUMOI, 3 €KOJIOTiUHOI
HalleKOHOMIYHINIOIO IUIaHy TIepeBe3eHb KOHTEHHEPIB. TOUYKH 30Dy, BEIHYHHH Lo;

[HIIi yMOBM 3a/1a4i 03HAYAIOTh Bi/MOBIIHO TaKe:

(4) — obcsr KOHTEWHEPIB, IO BHBO3ZMTHMETHCSA Bif
KOXHOT'O IoCTa4ajibHUKA, HE Ma€ MEPEBUIYBATHU HasIBHUI
y HBOT'O 3aI1ac;

(5) 00CAT KOHTEHHEPiB, 10 3aBO3UTUMETHCS
KO)KHOMY CIIO)KMBAuy, Ma€ BiJINOBIIaTH HOTO TIOMHUTY;

(6) — yci koHteiiHepH, 1O Oyae BBE3EHO HA KOXHHIA
MPOMDKHUN MYHKT B MOCTA4aJbHUKIB, MalOTh OyTH
MOTIM  HaJicliaHi A0 CIIOKUBA4iB, MNPUYOMY  CIij
BpaxoByBaTH  MPOIYCKHI  CIPOMOXKHOCTI  KOXHOTO
MIPOMIXKHOTO TTYHKTY;

(7) — obcsrn mepeBe3eHb KOHTCHHEPIB 32 KOXKHHAM i3
MapuipyTiB MalOTh OYTH HEBiJ’EMHUMM;

(8) BiJICTAaHb TICPEBE3CHHS KOHTEHHEPIB  Bij
MPOMDXKHUX ITYHKTIB JI0 CIIO)KMBa4iB aBTOTPAHCIIOPTOM HE

3500
3000
2500
2000
1500

1000

8

3aranbHi BUTPATKU Ha nepeBeseHHA, I|)II/T

200

y

(9) — mpomyckHi CHPOMOXKHOCTI BCIX MPOMIXHHX
MYHKTIB JIOCTAaTHI JJIsl ONpAIfOBaHHS CYKYITHOI'O IOTOKY
NPOAYKILIT y TPAHCTIOPTHIiI Mepexi.

Tapudu Ha nepeBe3eHHsT KOHTEHHEPIB 3aI3HUYHUM Ta
ABTOMOOIJTBHAM TPAHCIOPTOM B3SITO BIAMOBIIHO 0 JaHUX
pobotu [15] Ta ampoKCHMOBaHO IiHIHHOW (YHKIEH 3
noxubkoro Hmwkde 1 % (puc. 3). IlpomixHi TyHKTH —
nepexoad MNPUHHATO BIANOBIIHO MYIbTHMOJAIBHHI —
Moctucbka, yHimoznanbhuit (aBrorpancropr) — Ileruni
(puc. 2). MakcumanbHa mepepoOHA CIPOMOXKHICTH
BiAMOBiMHO g0 mamux poboru [15] cramosuts 180
Bar/no6a. BupimieHHs 1BOXeTanHoi TPAaHCIOPTHOI 3ajadi
[UIOYKMCENIFHOrO TPOrpaMyBaHHs JUIsl 3aJaHuX OOCSTiB
MepeBe3eHHs KOHTEHWHEpIB Ha JIOCHIJHOMY MOJITOHI
3BEIICHO B TAOJIHILIIO.

=2,392%L+322,6
R?*=0,9997

800

1000

600 1200

BiacTaHb NepeBe3eHHA, KM

e [1DOB. NNATIXK + AON. 360pM 33NI3HULEID, TPH/T

= BUTPaTK Ha NepeBe3eHHA aBTOTPAHCNOPTOM, FPH/T

Puc. 3. BusHaueHHs piBHS BUTpAT Ha TiepeBe3eHHs 1 T BaHTaXXy B KOHTEHHEpax
3aJI3HULCIO Ta aBTOTPAHCIIOPTOM
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BupimeHnns ABoxeTanHol TPAaHCIOPTHOI 3aJa4i Wi
nepeBe3eHHs] KOHTelHHepiB

Tabmuus
04YHCeJBLHOI0 MPOrPpaMyBaHHA ISl 32JaHNX 00CATIB
HA J0CJITHOMY NOJIroHi

Obear nepesesens , TEU Obcsar nepesesens, TEU

Posnoaibunii . - ’ - .

~ Posnofinbunii nynkt | [TyHKTH NpH3HAYCHEA
NYHKT
Tepminan
P-1 P-2 Bevoeco A-1 | A-2 | A-3 | A-4 | Bevozo
C-1 50 0 50 P-1 80 0 0 40 120
C-2 0 60 60 P-2 0 20 30 10 60
c-3 70 0 70 Bevoeo &) 20 30 50
Bevoco 120 60

Butpatn na nepeseseHHa

Ha nepuomy 82612270618

eTani

. 7213995802
Ha npyromy etani

: 15475223412
SaraneHi
Odc: epeBeseds TEU, Tp. - =TT s
m'n,[. S P Obcar nepepesens TEU, 1p. 3acobin
3acoos
Posznoineumii 7 2
v Posnoninbumii nynkt | [IyHKTH NpH3HAYEHHS
Tepminan
P-1 p-2 A1 A2 | A3 4
C-1 25 0 P-1 40 ] 0 20
C-2 0 60 p-2 0 20 30 10
C-3 35 0

[pumitka. * Konbopom BraijIeHO aBTOMOOUIBHY YaCTHHY

3a naHuMu TaOMuI, 3arajbHi MiHIMAJIbHI BUTPATH Ha
3a0e3MeueHHs] JTOCTABKM KOHTEHHEpPIB CKIAJIM OJIM3bKO
15,5 muH rpH mpotrsroM agociimHoro Micsius. [lig wac
MOJETIOBaHHA  Oy/l0  NPOBEACHO  CKCIIEPHMEHT 3
BU3HAUYCHHS YaCTKH, L0 NPHUIAZAE HA MYJIbTHMOIAIbHHUIL
BapiaHT JOCTAaBKU KOHTEHHEPHOIO BAHTAXKY 3JIEKHO Bij
PIBHS  3aBaHTaXXEHOCTI  MPOIYCKHOI  CIPOMOXKHOCTI
PO3IOAUTBYUX MYHKTIB. BCTaHOBJIGHO, 1110 31 30UIBIICHHIM
MPOITYCKHOI CIIPOMOMKHOCTI aBTOMOOUTBHUX PO3MOAITBUUX
MYHKTIB KOHTEWHEPOIOTIK MOCTYHNOBO MEPEXOIUTh 10

HepeBE3eHHSI KOHTEIHEPHOT0 BAaHTAXY.

YHIMOJIAJIBHOTO aBTOMOOLIBHOTO CIIOCO0y TepeBe3CHHS.
Lle MOXXHa TOSCHUTH TEBHOK 3aTPUMKOIO KOHTEWHEpIiB
Ml 4ac mepeBaHTakeHHs 3 BaroHiB komii 1520 mm 1o

BaroHiB komi 1435 MM. Ane 1mpu 3acTOCyBaHHI
MEePCIIEKTUBHUX EKOJIONYHUX YMOB Ta OOMEXKEHb 4YacTKa,
0  MpHUIagae  Ha  [EPEeBE3CHHs  KOHTEHHepiB

aBTOTPAHCIIOPTOM, He mepeBuinye 15 % (puc. 4), T00TO
BUHHKAE e(pEeKT 30UIbILICHHS YacTKH MYJIbTHUMOJAAIBHOIO
crioco0y nepeBe3eHHs] KOHTEeHHepiB.
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PiBeHb 3aBaHTaMeHHA NMPONYCKHOI CMPOMOXMHOCTI pO]ﬂOﬂfﬂb‘lMX [IYIH’.TiB, %

6e3 ypaxyBaHHA EKONOMNYHUX BUMOT

—3 BPAXyBaHHAM €KONNOTIYHUX BUMOT

Puc. 4. BusHaueHHS 4aCTKH, IO MIPHTIAAAE HA MYJIbTUMOIATBHINA BapiaHT JOCTABKH KOHTEHHEPHOTO BAaHTAXY
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BucHoBok

3a mporaozoM, y 2024-2050 pokax 3arajqpHHH 00CAT
BukuaiB CO, B ceKTopi mepeBe3eHb BaHTaXIB B YKpaiHi
30inpmmThes B 3,9 pasza. 3pocranns oocsary Bukuiis CO,
Ha aBTOMOOUTEHOMY Ta 3aJli3HUYHOMY TpaHcmopTi g0 2050
poky ckmane BimnosimHo 240 i 600 %. BmpoampkeHHio
«3EJICHUX) JIOTiCTHYHHX TEXHOJIOT1H Cripusie
BITPOBAPKEHHS MYJIBTUMOJIATBHIX TEXHOJIOT1H
mepeBe3eHHs BaHTaxiB. lle mae 3Mory BUALIUTH Taki
TIepCIIEKTHBHI HANPSIMKHU JAisUTBHOCTI B IiH cdepi:

- TIOCTYIIOBE PO3IIMPEHHS B IJIOMY IO KpaiHi Mepexi
JIOTICTHYHHX 1 MYJIBTUMOJAJIBHUAX IIEHTPIB, TIOYHHAIOYHN 3
KPYIHUX  TPAHCHOPTHHX BY3JIB, 1  BIPOBaJKEHHS
MYJIBTUMOJAIBHUX TEXHOJIOTIH CHpUSATHME 3MEHIICHHIO
PiBHS KOMIUIEKCHOT'O iHAEKCY 3a0pyaHeHHsT aTMocdepu B
O1IIBIIOCTI TPAHCTIOPTHHX BY3:1iB Ha 1..3 %;

- CKOPOUYEHHSI YacTK{ YHIMOJAIBHUX aBTOMOOUILHHX
mepeBe3eHb Ha BijgcTanb Oumbine 300 kM, 3aMileHHS iX
MYJIBTUMOJAIBHAMH 32 Y4YacTIO 3aJIi3HUYHOTO, a TaKOXK

BOJHOTO BHWJIB TPAHCHOPTY JO3BOJIUTH MOKPALIUTH
MOKa3HUKU €KOJIOTTYHOCTI npu nepeBe3eHHi
KOHTEHHEPHUX BaHTaXiB, MpU 1BOMY 32 PaxyHOK

CKOpOYEHHSI KiJIbKOCTI PEeWCIB 1 3MEHIIEHHs MIKiUINBOrO
BIUIMBY Ha JIOBKULIS 3 OOKy 3aji3HHII DiBEHb BUKHUIIIB
3a0pYIHIOIOYHX PEUOBHH B aTMOC(hepy MOXKHA CKOPOTHTH
maibke y 200 pasiB, a 3a Bukuaamu CO; — MPaKTUYHO Y
300 pazis;

- BIPOBA/DKEHHS CIELIai30BaHUX MYJIbTUMOJAIBHUX
TEXHOJOTi MOXJIMBE 3a  paxyHOK  3acTOCYBaHHSA
€HeProoIIa/UIUBUX TEXHOJIOTIH 1 CIPSIMYBaHHS EKOHOMIi
BiJl CKOJIOTIYHHMX TMOJATKIB Yy BHIVISII IHBECTHLIH Yy
JIOTiCTHYHY 1HPPACTPYKTYPY;

- MYJIbTUMOJQJIbHA TEXHOJOT1A nepeBe3eHb
KOHTEHHEepiB y  BHYIPIIIHBOMY  TPAaHCIIOPTHOMY
CIHOJNIYYeHHI JIa€ €KOHOMII0 Ha EKOJIOriYHOMY TOJIATKy B
6,1 pa3a, a B mixHapomHoMy — 9,8 pa3za MOpiBHSHO 3
YHIMOZIAJIHHOO;

- PO3MEXYBAHHS BAHTAXKHOT'O Ta MACAXKUPCHKOTO PyXy
Ha OCOOJIMBO 3aBaHTAXEHUX 3aJi3HMYHUX IUILHHILX, a
TaKO)X  CE30HHE  3aCTOCYBaHHA  MYJIBTUMOIAIBHUX
TEXHOJOTIM  JOCTaBKM BaHTaXIiB 1 MacaXupiB Ha
HampsMKax 31 CKIaJHAMH JOPOXHIMH yMoBamMH abo B
YMOBax 3aJi3HHYHUX CTaHIH 3 HEBEIUKUMH OOCsSTaMu
pob6otu.
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Mykola Lomotko. Forming the supply chain of cargo
in containers on basis «green» logistics.

Abstract. Prospects for the formation of a supply chain of
goods in containers based on the application of the concept
of «green» logistics in multimodal transportation of goods
with the participation of railway transport are considered.
It has been established that multimodal technologies have
a lower negative impact on the environment and air
compared to the delivery of goods by one mode of
transport.

It has been proven that the introduction of «green»
multimodal technologies is possible due to the reduction of
the share of automobile transportation for a distance of 300
km or more. It is proposed to direct savings from
environmental taxes to investments in logistics
infrastructure. Under the given conditions, an economic-
mathematical model of the two-stage transport problem of
integer programming of the optimization of the

distribution of container flows between suppliers and
consumers is proposed, taking into account the ecological
criterion. It has been established that the development of
multimodal transportation in Ukraine requires the
resolution of a number of internal organizational and legal
issues, primarily the harmonization of national transport
legislation with EU norms.
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