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JIOMOTBKO M. /1., actiipanT (YKpaiHCbKHI JepKaBHUHA YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY)

@opMyBaHHS JIAHIIOTA TOCTAYAHHS BAHTAKIB y KOHTeilHepax Ha
OCHOBI «3eJICHOD) JOTICTHKH

Po3zenanymo nepcnexmusu @opmy8anHs 1anyio2a NOCMAYAHH 6AHMAICIE Y KOHMEUHEPAX HA OCHOBI 3ACMOCY 8ANHS
KOHYenyii «3el1eHol» JN02ICIMUKU Nnpu  MYJbMUMOOAIbHUX NEPeBe3eHHAX GAHMAMNCIE 34  YHACMIO 3ANI3HUYHO2O0
mpancnopmy. Bcmanoeneno, wo myremumooanvhi mexHonoeii NOpiGHAHO 3 00CMABKOI BAHMANCY OOHUM BUOOM
MPAHCROPMY MAIOMb MEHWIUI He2AMUBHULL 6NIUE HA OOBKILIA MA NOGIMPSL.

Hogedeno, o 8npoeadsicents «3eaeHUX» MYTbIMUMOOATLHUX MEXHONO2IU MOJICTIUBE 3a PAXYHOK 3MEHUEHHS YaCmKU
agmomooOinbHUx nepeeeserv Ha iocmanb 300 km i Oinbuie. 3anpononosano CRpsAMY8aHH eKOHOMII 8i0 eKOJIO2IUHUX
nodamkie Ha iHgecmuyii 6 Jno2icmuuHy iH@pacmpykmypy. 3a HaedeHux ymos 3aNnponoHOBAHO eKOHOMIKO-
MamemMamuyry Mooeib 080XeMAanHoi MPAHCHOPMHOL 3a0adi YIIOYUCETbHO2O NPOSPAMYBAHHI ONMuMizayii po3nooiny
KOHMEUHEPONOMOKI8  MINC NOCMAYATbHUKAMU MA  CHOJCUBAYAMU 3  YPAXYBAHHAM  €KOA02IYH020  Kpumepiio.
Bcmanoeneno, wo pozsumox myrbmumooanvHux nepegesensb 6 YKpaini nompe0Oye SUpiuleHHS HUSKU GHYMPILUHIX
OpP2aHI3aYiliIHO-NPABOBUX ~ NUMAHL,  HAcamneped  30UCHEHHS — 2APMOHI3ayii  HAYIOHAILHO20 — MPAHCHOPMIHO20
3axonooascmea 3 Hopmamu €C.

Knrwouosi cnosa: 3aniznuys, aemompancnopm, KOHMeUHep, «3e1eHay J02iCmuKd, MyJIbmumMoodibHe nepeee3eHHs, GNue

Ha 006KINA, gyeneyese 3a0pYOHeHHs NOGIMPAL.

Beryn

AHaJi3 gocjizKeHb Ta myoaikanii

CyuacHi TeHIEHII] y BaHTQ)XHUX IEPEBE3CHHSIX IIif
BIUIMBOM BOEHHOTO CTaHy Yy KpaiHi BH3HAYalOTHCS
3HIKEHHSAM DIBHA Ta 3HAYHUMM KOJMBAHHSAMH OOCSATIB
HaBaHTa)XEHHS, a TAaKOXX 3HAYHUMH dYepramu B Oik
MDKJIep)KaBHUX TepexoaiB. lle o3Hayae, 1O TEXHONIOTIS
IepeBe3eHb BAHTAXIB 3a YJYAacTIO 3aJli3HUIb Mae OyTH
OHOBJICHA 3 BHKOPHCTaHHSAM JIOTICTHYHHMX IIPHHIMIIIB.
Bynp-sknuii  BaHTa)KOBJIACHWK  3[IMCHIOE TOPTrOBEJILHY
B3a€EMOMII0O 3 yciMa BIIKPUTHMH pPUHKaMH, TOMY
e(eKTHUBHA, IBUIKA Ta, IO MOXJIMBOCTI, JCIIEBa IOCTaBKa
BaHTaXIiB — KiodoBuil ¢akrop i 3abe3nedeHHs
cTabipHOrO TNPUOYTKY IepeBi3HMKA. 30KpeMa SKII0 B
MUHYJIOMY BHACTIJIOK BIJCYTHOCTI THYYKOTO MiAXOIY 10
oprasisarii IepeBe3eHHs] BAaHTaXIB 3aII3HHUIS ITOCTYIIOBO
BTpavaia oOCATH IepeBE3eHb Ta JOXOAM BiJ HUX, TO 3apa3
AT «YKp3ani3HHAI € OCHOBHUM BITYM3HAHUM
MIEPEBI3HUKOM, SKHH Mae  3a0e3MeYuTH  CTIHKICTh
eKOHOMiKM KpaiHu. 3 iHIOIOro OOKYy, BHKOPHCTaHHS B

TEXHOJIOIT TIepeBe3eHb pecypco3depeKeHHS Ta
€KOJIOTIYHO CIPUSTIUBUX M IXO/iB CIIPUATUME
KOPEKTHOMY TPUUHATTIO PpIillleHb IIOXO IHTErparii

BITYM3HSIHOI TPAHCIOPTHOI CHCTEMH JO TPAHCIIOPTHOL
Mepexi kpain €C.

© M. I. Jlomorsko, 2023

[Muranaam (YHKI[IOHYBaHHS TPaHCIIOPTHOTO
KOMIUIEKCY NpPHAULUIA 3HAYHy yBary Taki BYeHi, SK
Byreko T. B., lanbko M. 1., lukans B. JI., Kotnybait M.
I., Mamok B. 1., Muponenko B. K., Mopos M. M., Orap
0. M,, IManuenko C. B., Ilpoxopuenko A. B. Ta in. ¥V
cepi eKCILTyaTarii 3aJIi3HULb, 30KpeMa
MYJIBTHMOJIAIEHHUX T1€PEBE3CHb, BIZIOMUMH € Mpalli BUYCHUX
AnwsommachKoro €. C., T'opbavosa I1. @., I'puropax M.
10O., 3amapu B. M., Kupunosoi O. B., Kozauenka JI. M.,
Kpacnomrana O. M., Haroproro €. B., Camconkina B. M.
Ta iH. AHaJi3 IUX Ta IHIIMX HAayKOBHX JDKEpeJl MOKa3Ye,
1o rpobiemMaTrnka poOOTH TPAHCIIOPTHOI CHCTEMH 3 TOUYKH
30py [OCITIJUKEHHS BIUIMBY €KOJOTiYHMX (akTopiB Ha
MOKA3HUKKM 11 (YHKIIOHYBaHHS OXOIUIGHO HE ITOBHOIO
MIporo.

MyneTUMONIANIBHI,  30KpeMa  KOHTEHHEpHI  Ta
KOHTpEiilepHi ~ TepeBe3eHHs, OaratbMa  aBTOpaMHu
BH3HAYAIOTECS K IIEPCHEKTUBHHMN CHOCIO /IOCTaBKH
Bautaxis [0, 2]. Po3Burox KOMOiHOBaHOrO Ta
MYJIBTUMOJAIBHOTO TPaHCIOPTY B YKpaiHi mependadae
CTBOpPEHHS €IMHOI CHCTeMH (GyHKIIIOHYBaHHS
TPAHCIIOPTHOI CHCTEMH, 30KpeMa 3aJli3HUYHOr0, BOJHOTO
Ta aBTOMOOIIEHOT'O TPAHCIIOPTY.
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3a ouinkamu ¢axiBuiB [3], Ha TpaHCHOPT HpUnaxae §
% yciX BUKHIIB JABOOKCHIY BYIJICIIO Ha IUIaHeTi. Tomy
BIIPOBA/DKEHHS «3EJICHUX» TEXHOJIOTIH Yy JIOTiCTHYHIN
IisUTPHOCTI  JO3BONUTH  3pOOMTH TIEBHI  KPOKH  JIO
30epeXeHHS KIIIMaTy Ha IUIAHETi, NPUAATHOTO IS
KUTTEMISIIBHOCTI JIOMMHA. HampsiM «3eneHa» Jorictika
3'sBUBCS Ha 1movatky 90-X pOKiB MHHYJIOTO CTONITTS 1
HAJIOKUTh JO KOHLEMIii CTaJOro PO3BHTKY EKOHOMIKH.
CHHOHIMOM TepMiHa «3eJieHa» JIoricTuKa  (haxiBIi
HA3WBAIOTh CKOJIOTIYHY JIOTICTHKY [4].

Hocein xpaim €C moka3ye [5], mo mkepena
HAJXO/DKEHb JIO HAIliOHANBHUX CKOJOTIYHUX (OHIIB
(GOopMYIOTBCS 3a pPaxXyHOK TIIOAATKIB 1 IDIaTeXIiB 3a
3a0pyaHEHHS JOBKIJUIL JUI TOJAJIBIIOrO  ILIEOBOTO
BHUKOPHCTAaHHS Ha MPHUPOIOOXOPOHHI 3axoau. [Ipu mpomy
CYTTEBOIO IXHBOIO BiIIMIHHICTIO BiJ yKpaiHCBKHX (DOHIIB
OXOpOHM HAaBKOJMIIHHOIO IPHPOAHOTO CEpeOBUINA €
IOPUIUYHUN CTaTyC 1 HE3aJIeKHICTh Bif IEpPiKaBHOTO
oromkery. OTxe, BIUIMB €KOJIOTIYHHX ITOJATKIB 1 300piB Ha

OCOOJIMBOCTI ~ eKCILTyaTalii TPaHCIOPTHOI Mepexi €
CYTTEBHM.
Mertoro cTaTTi € (opmyBaHHS HayKOBO

OOTPYHTOBAHOTO MiAXOAY 1O CTBOPEHHS E(PEKTUBHUX
JIAHIIOTIB ITOCTaYaHHS KOHTEHHEPHUX BAHTAXIB IIPH YHi-
Ta MYJIBTUMOJAIBHUX IIEPEBE3CHHIX 3 YypaxyBaHHAM
BIUIMBY €KOJIOTIYHUX (hakTopiB. Lle BiAoBigae oOCHOBHOMY
3aBJIAHHIO «3E€JICHOI» JIOTICTUKH — CTBOPEHHIO Ta PO3BUTKY
TEXHOJIOTIMl IepeBe3eHb, W0 CHPUSIOTH  3HIDKCHHIO
HETaTUBHOTO BIUIMBY TPAHCIOPTY Ha HABKOJMIIHE
cepenoBumie. Lo MeTy MOXHa JOCSITH IUIIXOM
pamioHanbHOI iHTerpamii pi3HUX BHIIB  TPaHCIIOPTY,
30KpeMa  3ali3HWYHOTO, TIpHW iXHIA B3aeMomii 3
MiHIMAJIEHOIO Y4acTIO aBTOTPAHCIIOPTY.

OcHoBHA YacTHHA

[HTeHCHiKamis MyIBTIMOJAIBHAX IIEPEBE3CHb 3a
Y4acTIO 3ATI3HAL B YKpaiHi 3AIHCHIOETHCS BiOBIAHO 10
HaIpsIMiB Crparterii AKI[IOHEPHOTO TOBapUCTBa
«Ykpainceka 3anizauns» (AT «Y3») ma 2019-2023 poku
[6] Ta opieHTyeThCS Ha 30UIBLICHHS YaCTKU 3aJi3HUYHOIO
TpaHCIIOPTY B  mepeBe3eHHsX. Y  HamionambHil
TPaHCIIOPTHIH cTpaTerii [7] nependavaloTbes Taki 3aX0/H:

e  30epeKeHHS aBTOMOOUTHHUX JIOPIT;

e  3MCHIICHHS KIJIBKOCTI BEJIMKOBAar OBUX
BaHTaXIBOK (KOHTEHHEPOBO3iB) Ha JOBIMX MaplIpyTax
mpoTsoKHICTIO ToHa 200 KM;

® PO3BHTOK IIEpeBE3CHb
BHaMH TPAHCIIOPTY.

Crparterisi BIPOBa/DKEHHS «3EJIEHOI» JIOTICTHKH €
OfHi€l0 3 OcHOBHMX Yy bimii kuusi €Bpomneiicbkoi

€KOJIOTIYHO  YHCTUMH

Kondepenuii MinictpiB  Tpancnopry (€EKMT) [8],
BianoBinHO 10 kol €C nparne 10 2030 poky nepeBecTH
30 % aBTOMOOITEHUX BaHTaXKHUX MICPEBE3CHB 3 TABHICTIO
noizaku moHany L,=300 kM Ha iHII BHIM TPAHCIIOPTY
(3aumiznmuHmi abo BomHMH) 1 moHax 50 % mo 2050 poky.
MoxHa O4iKyBaTH, IO L€ INPHU3BEAEC 10 3MEHIICHHST
KOHKYPEHTHHX TIIepeBar aBTOMOOLIBHOIO TPAHCIIOPTY,
CYTTEBO ITiABUIIYIOYHN Tapu(hU aBTOMOOUIEHUX BaHTa)KHUX
repeBe3eHb. AHaJli3 ITOKa3ye, MO OLIBLIICTh BaHTa)KHUX
niepeBeseHs 3 go3BoiamMu €KMT nHabaraTo mepeBHIIYIOTH
Bimcranp L,=300 kM. Ilepexim MO €KOJOTIYHO MEHII

IIKI/UIMBUX BWJIB TPaHCHOPTY, 30KpeMa TepMiuHOI
€Heprii, eJIeKTpuYHOi TArM abo IBUTYHIB Ha TAIMBHHUX
eJleMeHTax, BHUKOPHCTAHHS IHTEJIEeKTyaIbHIX

TPAHCIIOPTHUX CHCTEM CHPHUSTHME JIOCSITHEHHIO OCHOBHOI
meru [8] — wiimatuuHoi He#TpanbHocTi 710 2050 poky.
[{poMy cnpuATUMYTH €(pEKTHBHI Ta «3€JIEHI» BaHTaXKHI

KOpUAOpU Ha OCHOBI PO3BHUTKY  BiJIOBiAHOI
iHppacTpyKTypH.
OO0’€KTOM  «3€JIEHOI» JIOTICTUKM € ONTHMI3alls

crnenudiyHUX BUTPAT, MOB'S3aHUX 13 3MiHAMH KIIMary,
3a0pyAHEHHSAM TOBITPS, BOAW 1 I'PYHTY, BIUIMBOM HIyMY
tomo. KoHTeiiHepHI Ta KOHTpeHepHI IepeBe3eHHS
MOPIBHAHO 3 TPAAUIIHHAMH CIIOCOOAMH JOCTaBKH Ha
CBOTOJIHI € HaHOLIBII PO3MOBCIOPKEHUMH TEXHOJIOTISIMH,
110 CHPUSIIOTH PO3BUTKY «3€JIEHOI» JIOTiCTHKH.

VY cnineHomy pokymenti €EK OOH, €KMT i €C
«Tepminomorist ~ KOMOIHOBaHMX  TE€pPEBE3ECHB» [9]
3a3HAYEHO, 010 MYJIBTUMOJAJIFHE IIEPEBE3CHHS — 1€
«TIePEBE3CHHS BaHTaXiB JBOMa ab0 OUIbIIe BHIAMHU
TPAHCIIOPTY», IHTEPMOJAJIbHE IIEPEBE3CHHS  O3HaYae
«TEPEBE3CHHS BaHTaXiB JBOMa ab0 OuIbIIe BHIAMH
TPAHCIOPTY B ONHIN 1 Tilf caMiif BAHTAXXHUIA OAWHUII 200
aBTOTPAHCIOPTHOMY 3ac00i 0e3 repeBaHTaXEHHS CaMOro
BaHTaXy NpU 3MiHI BHAY TPAaHCHOPTY», KOMOiHOBaHe
TIepeBe3CHHs — «IHTEPMOJAJIFHE IIEPEBE3CHHS, Y paMKax
SIKOTO OlNIbIIA YacTWHA pelicy NMpunajae Ha 3ali3HUYHHH,
BHYTpIiIIHIN BOgHMH ab0 MOpCBHKHMH TpaHCHOpT, i Oymb-
SIKMA TIOYAaTKOBUM 1/a00 KIiHIIEBHH Bigpi30K NDIAXY, HA
SIKOMY BHMKOPHUCTOBYETHCSI aBTOMOOUIBHHH TPAaHCIOPT, €
MaKCHMaJIbHO KOPOTKHM». OTXe, TOJIOBHOIO O3HAKOIO
JIAHIIOTA TTOCTaYaHHS BaHTAXIB y KOHTEHHEpax Ha OCHOBI
«3EJICHOI» JIOTICTHKH € BIJICYTHICTD IIEpEBAHTAXKYBAIBHUX
orepamniii Ha NUIIXY NPSMYBaHHS, TOOTO IepeBE3CHHS
BaHTaXy Oe3 HOro mepeBaHTAXEHHS HA IHIIY BAHTAKHY
omuHUIO0.  CTPYKTYPHO-JIOTIYHY  CXEMYy  3JiMCHEHHS
YHIMOJAJIBHOTO Ta MYJIBTUMOJAIBGHOTO  IIEPEBE3CHHS
BaHTaXXy HaBeJICHO Ha pHc. 1.
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[EPXKKOPAOHIB

Puc. 1. CIpyKTypHo-norqua CcXeMa B,HiI\/IICHeHHH yHiMO,HaJ'H)HOFO Ta MYJIbTUMOAAJIBHOT'O IMIEPEBC3CHHA BAHTAXKY

Crix 3a3HauuTH, IO Ha ABTOMOOUIBHMI TPaHCIIOPT
npunagae 72 % BCIX TPAaHCIOPTHUX BUKHIIB. Tomy,
OYEBHAHO, IIPU TOEJHAHHI PI3HUX BHIIB TPAHCIOPTY B
MYIbTUMOJQIBHY ~ CXeMy  IIKoJa  Bi  BIUIUBY
3a0pyIHIOIOUNX PEYOBHH Oyae MiHiMi3oBaHA. 30KpeMa
noka3HukH BUKHAAIB CO, Ui 3ai3HMYHOTO TPAHCIIOPTY
HAWHWKYI IIOPIBHSHO 3 aBTONOPOXKHIM 1 BOXHHMM: 3a
MPOBECHUM OIlIHIOBaHHSM, [uis mepeBeseHHs 1000 T
BaHTAXIB 3aJI3HUIECIO MOTPIOHO B TpU pasd MEHIIE
eHeprii, HDK I iX TIIepeBe3eHHs ABTOTPAHCIOPTOM.
[Mpubnu3Huii piBeHh MATOMUX BUKUMIIB BiAMPAIEOBAHUX
ra3is  HaBegeHo B poborax [10, 11]. 3okpema
3a3HAYAETHCS, 10 BAHTAXHUI aBTOMOOIIb 3 JHU3EIEM Mae
ouinky Bukuais CO, Ha pisHi 0,171 kr/rox, a MaHeBpOBHIA
TEIUIOBO3 — Ha piBHI 6,410 Kr/TOM.

[Insaxom y3araJbHEHHS JaHWX, HABEACHUX Y pOoOOTax
[10-12], omineHO CHEPTreTHYHI BUTPATH 1 HIKIIJTHBI BUKUIA
B JIOBKULIA TIpH TIEPEBE3CHHI KOHTEHHEpIB pi3HUMH
BHaMU TPaHCIIOPTY:

. cepeqHi NMUTOMI  BHTpaTh  €JIEKTPOEHeprii
enexkrpoBo3oM 0,6040...0,6552 kBt-rog/TEU-km;
. cepeHi INUTOMI BUTpaTH €JEKTpOeHeprii Ha

3aIli3HUYHY €IIEKTPOTATY 3 YpaxyBaHHIM BTPAT y CHUCTEMI
enekrpornocravanus 0,6647...0,7208 kBr-ron/TEU-kM;

. CEepeTHI MUTOMI BUKHAY IIKiIIMBUX PEYOBHH HA
3ami3HnuHIA  enektporszi CO, n,= 0,0033...0,0038
r/TEU-kM (mpum  3MimlaHOMYy  peXuMi  TeHeparii
@JIEKTPOEHEPTii eNeKTPOCTAHIISIMU Ma3yT/BYyTiJLIs);

. Cepe/HI THUTOMI BUKUAW MIKIJIJTUBUX PEUOBUH
Ipu BUKOHAHHI MaHeBpoBoi podoru CO, n,,~= 320,50
r/TEU-ron (termmoBo3 YME-3 B pexxumi poboTH ABHUTyHA

N.=75 % mOBHOI TOTY)XHOCTI 1 CKJIaZli MaHEBPOBOTO
cocraBa 10 BaroHiB);

. cepeHi MHUTOMI BUKHIM IIKIIJIMBHX PEUOBUH
BaHTaxxHOro aBTomodimst CO, n,= 13,194 r/TEU-xm (6-
LWINHAPOBUIM JU3ENbHUN ABWUTYH, CEpelHs IIBUAKICTH
pyxy 60 KM/roj, TOBHE 3aBaHTAXKEHHSI KOHTEHHEpPa).

OuiHKy 3Ha4YeHHS EKOJOTIYHOTO KPHUTEpil0 NpH
YHIMOJAJIbHOMY NEpPEBE3CHHI aBTOTPAHCIIOPTOM MOXHA
pO3paxoByBaTH SIK BapTiCHY BEJIWYMHY UIKOAM Bix
HETaTUBHOT'O BIUIMBY JBOOKCHIY BYIJICIIO HA aTMOc(epHe
moBiTps [12]

K
Ba = mTEUnaZ —I(ani CamM i)': (1)

IS L BiI[CTaHB yHiMO,HaJ'H)HOFO NIEPCBC3CHHS

np i
TEPUTOPIEIO i-1 IepKABHU, KM;

K — KiNBKICTh JiNBHUIG TEPEBE3CHHS TEPUTOPIEI0
IHIINX Jiep>KaB (U1l BHYTPILIHBOTO CrIOTy4eHH K=1);
Comm i CTaBKa  EKOJIOTIYHOrO  TOAATKy Ha
3abpynniotoui Bukuan CO, TtepuTopiero -1 aepxaBy,

IPH/T;

Mrpgy — Maca BaHTaXy, MOIO IIEPEBO3UTHCI B
konreiinepi (TEU), T.
3HaveHHs €KOJIOTTYHOT O KpHTEpiio JUIst
MYJIBTHMOJAIEHOT O TIepEBE3CHHS
> )
— B 2L3i Camm i + tMaHi Myan +
B, = mygy n=1 , (@

Mg [Lal Camm 1 + LaZ Camu 1(]
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ne L BiJCTaHb 3aJ113HUYHOT

MYJIBTUMOJAIEHOTO TIEPEBE3CHHS TEPUTOPIEIO
JIep>KaBH, KM;

2 — xoeili€eHT, 0 BPaXOBYE MOBEPHEHHS PyXOMOTO
CKJIaJy 10 KpaiHHU-BIIaCHUKA;

t,ani— CEPENHS TPUBAJICTh MAHEBPOBUX OINEpalii 3

31 YaCTHHHU

i-i

MYJIBTHMOJAIEHOIO OANHHIICIO, TOJT;
L,1,L,, — cepenns BiAcTaHb BiANOBIAHO 3aBE3CHHS Ta
BHBE3CHHS MYJIbTHMOJAJIBHOI OJUHUI, KM.

B VYxpaini €KOJIOT1YHUH IOJJaTOK -
3arajJbHOAEpKaBHUI 000B’I3KOBU I IJIATDK, o
COpaBIAETECS 3 (AKTUYHUX  OOCATIB  BUKHUMIB B

atmoc(epne nositps (c1. 14.1.57 TIKY [13]). 3a n. 243.4
IIKYVY, cTraBka momaTKy 3a BHUKHIU JBOOKCUAY BYIJIELIO
cTaHoBUTH 30 TPH/T.

[InsxoM  aHami3y  BCTAHOBJIEHO, IO  CTaBKH
BYIJIELIEBOTO €KOJIOTIYHOTO MOJATKy CYTTEBO
PO3PI3HSAIOTECS B Ppi3HMX KpaiHax. Jms cTumynroBaHHS
«3ENIeHNX» TEXHOJOrid B VYKpaiHi IUIaHYEThCS HOro
TIOCTYTIOBO 301JbIIYBaTH 10 5 TPH/T KOXHUH piK. Y TOH
K€ Yac CTaBKH BYIJICIIEBOI'O EKOJOTIYHOI'O ITONATKYy B
PO3BUHYTHX KpaiHax kommBaroThes Bim 1 mon. CIHA/T

TepmiHanv BiANpaBaeHHA
(nocTayanbHUKM)

®_

Kwuis

%

Posnoginbyi TepmiHanun
(nyHKTM nepexoay)

W e

(ITonbmra) mo 25 eBpo/T y neskux kpainax €C i 139 gom.
CIOA/T (IIBemwis) [14].

@opMmyBaHHS JIAHIIOTA IIOCTaYaHHS BaHTAXIB ¥y
KOHTEHHEepax 3 YypaxyBaHHSAM EKOJIOTIYHOTO KpPUTEPIio
3aIpOIIOHOBAHO BUPIIIUTHU SIK OaraToeTanHy TPaHCIIOPTHY
3a1aqy LIOYMCEITEHOTO MIpOrpaMyBaHHSI. v
OarartoeTanHUX TPAHCIIOPTHUX 3a7adax KOHTEHHEpH Bif
MOCTa4YaJIbHUKIB CIIOYAaTKY HaIXOIATh Ha ITPOMIXKHI ITyHKTI
(po3moziyibui  TEPMiHANM, Yy HANIOMY BHIIQAKY — II€
MDXKJIEp)KaBHI IyHKTH TI€pEeXonay), e 3a NOTpeOM BOHH
TIepeBaHTAXKYIOThCSl 00 NeBHUI yac 30epiratorecst. TooTo
IO KIHIICBUX CIIOKHWBAYiB MPOAYKIliSA HATXOMUTH HE Bif
MOCTa4YaJIbHUKIB, & 3 3a3HAYEHWX INPOMDKHHX ITyHKTIB
TPAHCIOPTHUX Mepex (puc. 2).

Y pO3rIsSHYTOMY TpHKJIaAl BBa)KarOTHCS BiJOMHMH

3armacl  NPOAYKWii B  MOCTaYaJbHHKIB, IPOIYCKHI
CIPOMOXHOCTI TIPOMIXKHHX ITyHKTIB, oTpedun
CIOXXMBadiB, Tapudu Ta eKOoJOriuHi Kpurepii Ha

nepeBesenHss konteliHepa (TEU), a Takox mnpomyckHi
CIPOMOXHOCTI KOXXHOT'O 3 MapuipyTiB. 3a LUX YMOB

oTpiOHO BU3HAYUTU HaeKOHOMIYHI NI IUTaH
MepeBe3eHb  MPOAYKIIi  Bi  IOCTA4adbHHUKIB [0
CIIOXKMBAYIB.

TepmiHanu Npu3HayveHHs
(cnokwmBaui)

MocTucbka

220 |
o o
/ Kpakos
1‘9‘5
= \ ]
b E

inz

0. %

WeunH

Puc. 2. Cxema naHmiora nocrayaHHs BaHTAXIB y KOHTEHHEpax
(Ha cTpiJIKax IOKa3aHo BiJICTaHb, KM)

[Mo3HaYMMO KiNBKICTh TOCTAYaILHUKIB dYepe3 m, a
o0csT HAsBHUX y KOXXHOTO 3 HHUX KOHTCHHEpIB depes
a;(i = 1,m). KibKicTh COKMBAYiB MO3HAYUMO Uepe3 1,
IONTUT HAa KOHTEHHEPH KOXHOT'O CIIOXKHMBada b;(j =
1,_n). [purryckaeThbes, MO TEpeBE3CHHS MPOMYKINT Bif
MMOCTAaYaJbHUKIB IO CHOXHBAUiB 3MIHCHIOBATUMYTHCS Y
nBa eramu. CroyaTKy MPOIYKIisS Biff MOCTadaIbHUKIB

HaJXOIUTHME Ha TPOMIDKHI MyHKTH, a BXKE 3 HPOMIKHHUX
ITyHKTIB — JI0 cnokuBadiB (puc. 2). KiTbKiCcTh POMIKHIX
ITyHKTIB MTO3HAYMMO Yepe3 P, a NPOIYCKHY CHPOMOXHICT
okpemoro k-ro npomixuoro myHkry — ¢ (k = 1,p).
Butpatn Ha nepeBe3eHHs OAMHUIN NPOAYKII Bif i-r0O
MOCTa4yajbHAKA Ha K-i TPOMDKHMI ITyHKT HO3HAYHUMO

yepes sik(i =1mk= 1,p), a BUTpAaTH Ha IIEPEBE3CHHSA
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OIWHUI TPORyKHii 3 k-ro MPOMDKHOIO IYHKTY ZIO j-TO
CHOXHBAa4a — tk]-(k =1,p;j = 1,_n) IMoTpibHO 3HaiiTH
o0csTH X;j;, TepeBe3eHb MPOAYKINi BiJl IIOCTAYaTbHUKIB HA
MIPOMIXHI ITyHKTH (L' =1,mk= ﬁ) Ta 00cATU Yy

CIIO)KMBaYiB (k =1,p;j= 1,n), o0 3araibHi BUTpATU

() na 3piicHenns yCiX repeBe3eHb 0y MiHIMaTbHUMU.

3a HaB CICHUX YMOB 1 II03HAYE€Hb EKOHOMIKO-

IIEPEBE3EHD HPOHYKHH 3 HpOMi)KHI/IX HyHKTiB go MaréMartuiHa MOJICIIb JIBOXETAITHOL TpaHCHOpTHO.l. 3azlaqi
LJIOYMCEIEHOTO TIPOrpaMyBaHHs HaOyBa€e BUTIISLY
— p P ;
Q =X Yoy SikXike Bui + Lymq L=t tijYicjBuj = min, 3)
Yp X S ap i=1,m, “4)
p — =1
Zk=1ij =b;, j=1n, (5)
2ty X = 7]'1=1J/kj < k=1p, (6)
xikZO' i = ,ym, k= D, (7)
Y20, k=1p, j=1n
Lgj<Lla, k=1Lp, j=1n, ®
p
je1 b S gy Gk )
inboBa  ¢ynkmis  (3)  BianoBigae  NOIIYKY Ma€ MEPEBUILYBATH I'PAHUYHO JOMYCTHUMOI, 3 €KOJOTIYHOL

HAaEKOHOMIYHIIIOTO IUIaHy TII€PEeBE3CHb KOHTEHWHEPIB.
[HO1 yMOBHM 3a71a4i 03HAYAIOTH BiJIIIOBIIHO TaKe:

(4) — oOcsar KOHTEWHEpiB, MO BUBO3UTHMETHCS BiJ
KOXKHOTO TIOCTa4aJIbHUKA, HE MA€ TIEPEBUIYBATH HASIBHUN
Y HBOT'O 3ar1ac;

(5) — ofOcsar KkoOHTEWHEpiB, IO 3aBO3UTHMETHCS
KOXKHOMY CITOXXHMBAady, Ma€ BiTOBIJaTH HOT0 TOIHTY;

(6) — yci xoHTelHepH, M0 OyJae BBE3EHO HA KOXXHUM
MPOMDKHUM IyHKT Bifl ITOCTa4YaJbHHKIB, MarOTh OYyTH
MOTIM  HaJiclaHi A0 CIOXWBAyiB, INPHUOMY  CIIiJ
BpPaxoBYBaTH  IPOIYCKHI ~ CHPOMOXHOCTI  KOXKHOTO
MIPOMIXXHOTO ITYHKTY;

(7) — obcsirm mepeBe3eHh KOHTEHHEPIB 32 KOXKHUM 13
MapuipyTiB MaloTb OyTH HEBiJ EMHUMH;

(8) — BiacTaHp TepeBe3eHHS KOHTEHHEPIB Bif
MIPOMDXXHUX ITYHKTIB IO CIIOXXHMBa4iB aBTOTPAHCIIOPTOM HE

3500

g

N
9
o
o

y=2,392%L+322,6

TOYKH 30Dy, BEIUUUHN L,;

(9) — mpomycKHI CIPOMOXKHOCTI BCIX TPOMIXHHUX
ITYHKTIB JIOCTAaTHI JJIs1 ONPANIOBAaHHS CYKYITHOTO IOTOKY
MIPOAYKIIi y TPAHCIIOPTHIA Mepexi.

Tapudu Ha nepeBe3eHHsT KOHTEWHEPIB 3aJII3HUYHAM Ta
aBTOMOOIJTFHIM TPAHCIOPTOM B3STO BIiAIOBIIHO 10 JaHUX
poborn [15] Ta anmpokcMMOBaHO JIHIHHOIO (QYHKIIEO 3
noxnokoto Hmwk4de 1 % (puc. 3). IIpoMiXHI ITyHKTH —
Mepexod NPUHHATO BIAMOBIIHO MYJIBTUMOJAIBHUN —
Moctuceka, yHiMonansHuil (aBrorpancnopr) — lllernni
(puc. 2). MakcumanbHa TIIepepoOHa  CIIPOMOXKHICTD
BiNMOBiTHO 10 maHuX poboru [15] cranoButh 180
Bar/no0a. BupimieHHsS IBOXETAmHOI TPaHCIIOPTHOI 3aaadi
LIOYMCEIFHOTO TpOrpaMyBaHHS I 3aJaHuX O0O0CATIB
TepeBe3eHHs] KOHTEHWHEepiB Ha JOCIIAHOMY IOJIrOHI
3BEJICHO B TAOJIHLIIO.

R*=0,9997
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»BUTPaTK Ha Nepese3eHHA aBTOTPAHCMOPTOM, TPH/T

Puc. 3. BusHaueHHs piBHS BUTPAT Ha IEPEeBE3CHHs | T BaHTaXXy B KOHTEHHEpax

3aJ'Ii3HI/IHeIO Ta aBTOTPAHCIIOPTOM
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Tabmuis

Bupiuenns 1BoxeTanHoi TPAHCIOPTHOI 3a1a4i HT0YHCEIBHOr0 MPOrPaMyBaHHA IS 32JaHUX 00CATIB

NepeBe3eHHs] KOHTeHHepiB Ha I0CJIITHOMY IO/IiroHi

O6csr nepesesens , TEU O6c¢sr nepesesenb, TEU
Posmoimpumit : 5
R Posnoninbunii mynkr | TTyHKTH NpU3HaYCHHS
MYHKT
Tepminan
P-1 P-2 Bevoeo A-1 | A-2 | A-3 | A-4 | Bevoeo
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 Bewvozo 80 | 20 | 30 | 50
Bevoeo 120 60
Butpati Ha nepeBe3eHHs
Ha nepriomy 8261227612
erani
3 s 7213995802
Ha npyromy erani
; 15475223418
3aranbHi

3ac00iB

OG6cesr nepesesers TEU, Tp.

O6cesr nepesesens TEU, Tp. 3aco6iB

Posmnoinbunii . o . .
; Posnoninbunit myHkr | ITyHKTH NpH3HAuYeHHS
3 MYHKT
Tepminan
P-1 P-2 A-1| A2 | A3 4
C-1 25 0 P-1 40 0 0 20
C-2 0 60 P-2 0 20 | 30 | 10
C-3 35 0

[MpumiTka. * KonbopoM BHIICHO aBTOMOOIIBHY YaCTHHY II€pEBE3€HHS KOHTEHHEPHOTO BAHTAXKY.

3a maHuMU TaONUIl, 3araibHI MiHIMaJIbHI BUTPATH HA
3a0e3IeUeHAs JIOCTaBKU KOHTCHHEpIB CKIANU OJIM3BKO
15,5 MuH TpH TWpoTAroM nmochimHOoro Micsms. Ilig dwac
MIPOBEICHO
BHU3HAYCHHS YAaCTKH, IO MPUTIAAE HA MYJIbTHMOAATHHUN
BapiaHT JOCTaBKA KOHTCHHEPHOI'O BAHTAXY 3AJICXKHO BiJl
CIPOMOXKHOCTI
PO3TIONITBYMX MTyHKTIB. BCTaHOBJICHO, IO 31 30UTBIICHASIM
MIPOITYCKHOI CIIPOMOKHOCTI aBTOMOOUTFHUX PO3IIOITHUNX

MOACIIOBAHHA 6yJ'IO

piBHS  3aBaHTaXXKEHOCTI

CKCIICPUMCHT

IIPOILYCKHOL

HyHKTiB KOHTeﬁHepOHOTiK MMOCTYNIOBO IIEpeXoAuTb OO0
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VHIMOAAJTBHOTO aBTOMOOUIFHOIO CIIOCO0Y TEepEBE3CHHS.
Ile MOXHa IOSCHUTH TECBHOIO 3aTPUMKOI0 KOHTCHHEpIiB
M 9ac TMepeBaHTaXXEHHA 3 BaroHiB komii 1520 mM 1o

3 BaroHiB komii 1435MM. Ase mpu 3acTocyBaHHI
MIEPCIIEKTUBHUX EKOJIOTIYHHX YMOB Ta OOMEXKEHb 4acTKa,
0  TpWIIAJa€  Ha  IIepeBe3€HHS  KOHTEHHEpiB

aBTOTpPaHCIIOPTOM, He mepeBumye 15 % (puc. 4), To0TO
BUHHKAE €(pEeKT 30UIBIICHHS YaCTKH MYJIBTHMOAIEHOTO
Croco0y MepeBe3eHHs! KOHTCHHEPIB.

YacTuHa MyAbTUMOAAAbHUX NepeBeseHb, %

PiBeHb 3aBaHTaMKEHHA NPOMNYCKHOT CIPOMOKHOCTI PO3NOAINbYMX MYHKTIB, %

6e3 ypaxyBaHHA €KONOTYHUX BUMOT

3 BPAXyBaHHAM EeKONOTIYHUX BUMOT

Puc. 4. Buznauenns YaCTKH, IO Iprunaaac Ha MyJ'II)TI/IMOI[aJ'II)HI/Iﬁ BapiaHT JOCTaBKH KOHTeﬁHepHOFO BAaHTAXY
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Bucnosok

3a nporunozom, y 2024-2050 pokax 3arajgbHH 00cCAT
BukuaiB CO, B ceKkTopi mepeBe3eHb BaHTaXiB B YKpaiHi
30impmmThes B 3,9 pasa. 3pocranus obcsary Bukuais CO,
Ha aBTOMOOUTFHOMY Ta 3aJIi3HUYHOMY TpaHcnopTi 1o 2050
poky ckmaze BiamosigHo 240 i 600 %. BnpoamkenHio
«3ETICHUX) JIOTICTUYHUX TEXHOJIOTIH crpusie
BITPOBAPKCHHS MYJIBTHUMOAAIBHUX TEXHOJIOTIH
mepeBe3eHHs BaHTaxiB. lle mae 3Mory BHIIIMTH Taki
TIEPCTIEKTUBHI HANPSIMKHU AisUIBHOCTI B 1K cdepi:

- TIOCTYTIOBE PO3IIMPEHHS B LIJIOMY MO KpaiHi Mepexi
JIOTICTUYHMX 1 MYJIBTHMOAAJIBHUX IEHTPIB, MOYNHAIOUH 3
KPYIMHUX TPAaHCIIOPTHHX BY3JTiB, 1 BIPOBAPKCHHS
MYJIBTUMOJAIBHUX TEXHOJIOTIH CHPUSTUME 3MEHIICHHIO
PIBHSI KOMIUIEKCHOTO iHIEKCY 3a0pynHEeHHs! aTMOc(hepH B
OiIBIIOCTI TPAaHCHOPTHHX BY3JiB Ha 1..3 %;

- CKOPOUYEHHSI YacTK{ YHIMOJAJIBHMX aBTOMOOITBHUX
mepeBe3eHb Ha Bifacranb Outbmie 300 kM, 3amimieHHS iX
MYJIBTUMOJAIBHIMHU 32 Y4YacTIO 3ai3HUYHOTO, a TaKOX

BOJHOTO BHIIB TPAHCIOPTY [O3BOJHUTH ITOKPAIIUTH
MOKAa3HUKH €KOJIOTIYHOCTI npu TIepeBe3¢HHI
KOHTCHHEpHUX BaHTAXIB, NpU [BOMY 33 PaxyHOK

CKOpOYCHHS KIIBKOCTI PEHCiB 1 3MEHINEHHS MIKiITHBOTO
BIUIMBY Ha MOBKULISA 3 OOKYy 3alli3HUII pIBEHb BUKHJIIB
3a0pyIHIOIOUNX PEYOBHH B aTMOCc(epy MOKHA CKOPOTHUTH
Mmaibke y 200 pasis, a 3a Bukunamu CO, — IpakTH4HO Y
300 pa3is;

- BIPOBADKCHHS CIICIiaTi30BaHUX MYIbTHMOIAIBHUX
TEXHONIOTI  MOXIHMBE 33 PaxXyHOK 3aCTOCYBaHHS
€HEeProOMIa/UIMBUX TEXHOJOTIH i CIpsIMYBaHHS CKOHOMIl
Bil CEKOJOTIYHMX MOMATKIB y BUINIANI IHBECTUIIH Yy
JIOTICTHYHY 1HPPACTPYKTYPY;

- MyJBTUMO/IaJThHA TEXHOJIOrIS TIepeBe3CHb
KOHTEHHEpiB y BHYTPIIITHEOMY TPAHCIIOPTHOMY
CIIONYYCHHI Ja€ €KOHOMII0 Ha EKOJOTiYHOMY TOAATKY B
6,1 pasa, a B MiKHapomHoMy — 9,8 pasa MOpiBHSHO 3
YHIMOJAJILHOIO;

- PO3MEXKYBaHHS BAaHTAXXHOTO Ta MTACAXKUPCHKOTO PYXY
Ha OCOOJIMBO 3aBaHTA)KEHUX 3aII3HUYHUX IUIBHUIX, a
TaKOXX  CE30HHE  3aCTOCYBaHHA  MYJIbTHMOIAIBHUX
TEXHOJIOTIM  JTOCTaBKA BAHTAXIB 1 MAacCaXUpiB Ha
HaNpsIMKax 31 CKJIaJHUMH JOPOKHIMH yMmMoBamMH abo B
YMOBax 3ai3HUYHUX CTAHIIA 3 HEBEIWKUMH OOCATaMH
poboru.
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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.

Keywords: railway, road transport, container, «green»
logistics, multimodal transportation, impact on the
environment, carbon pollution of the air.
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