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CTABIVIBHA MOJAEJIb ®YHKIHIOHYBAHHA JTIOT'ICTUKU JJIS1 TIOCTAYAHHSA
MBUJIKOIICYBHUX IMTPOJYKTIB MAPIIIPYTAMM YKPATHA — ITOJIBIIA

Y cmammi pospobnena cmpykmypna moodenvb nociioo6Hoi 63aemo0ii y4acHUKi6 102ICMUKY 0t NOCMAYAHHS
weuokoncysnux npooykmis 3 Vrpainu oo Ilonvwi. Chopmosano mpu anvmepHamueui sapianmu 102icmuku 0
NOCMAYaHHA WBUOKONCYBHUX NPOOYKMIB 3d YYACMIO A8MOMOOIIbHO20 MPAHCNOpMY ma cKiaodis. 3anpononosami
MamemamuyHi MoOe, 5IKi pAx08YIOMb 3HAYEHHS NAPAMEmpPI8 6NIUGY MA 0COOIUGICMb GUKOHAHHS ONePayil.

Knrwouosi cnosa: mooeny, n02icmuxa, NOCMA4anHs, WUOKONCY8HA NPOOYKYIA, MIJCHAPOOHT nepese3enHsl.

IMocTanoBKka mpodJieMu

Bmmne cBiTOBOi cuTyamii B €KOHOMIII, HACIIAKIB
COVID-19, BoeHHOro KOH(QUIIKTY Ha CTaH JIAHIFOXKKIB
MOCTa4YaHHs Ha TepUTOpii €BponH ayXe CYTTEBUIL.
Bunukae HeoOXigHICTh OyIyBaTH palliOHATBHI JIAHITIO-
KKH JUIS TIOCTQUYaHHA NPOIYKII 3 BUSHAYCHHSIM BIUIUBY
TEXHOJIOTIYHUX MapaMeTpiB, 1 HABITH BPaXOBYBATH CTO-
XaCTHYHICTh BHUKOHAHHs omepartiiii [1]. [yke BaxinBo
JUIsT e()EKTUBHOTO YINPABIiHHSI BHUKOPHCTOBYBATH allb-
TEpHATUBHI CIEHApIii JIOTICTUKHU, MOXJIMBOCTI TO€JHAH-
HS Ta PO3MOALTY MarepiajlbHUX IOTOKIB, BH3HAYUTH
BHTPATH HA peai3amito JOTiCTHKH.

Jlnst 3abe3neueHHs: HOpMaJIbHOT POOOTH JIOTICTUKU
JUIsl TIOCTadaHHs MBHAKoNcyBHOT mpoaykiii (LITIIT)
HEOOXITHO MPOBECTH IOCTIKCHHS iX BIIACTHBOCTEH
3311 palioHaIbHOI PO3POOKH PO3BMHEHOT METOIOJIOT T
SIKICHOTO CHCTEMHOTO YIPABJIiHHS ICHYIOUHUMH JIAHIIIO-
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ramu. Lle HanmacTb 3MOry MiAHATH PIBEHb 3aJ0BOJCHHS
NoTped HaceJeHHs CBITY Y SIKICHOMY IIPOJIOBOJIBCTBI, 1 B
LTOMY, BUPIIIATH PSA 3aBIaHb HAIIOI IepxKaBH y chepi
3a0e3nedeHHs ol MPOAYKTaAMHU XapuyBaHHS.

B 2021 poui BapTicTh ekcnopty 3 YKpaiHH B
[Nonpury came HIBHOKOIICYBHHX TOBapiB BHpOCHa JI0
465093,8 tuc. gomapis CIIA, mo ma 240311,36 Tuc.
nonapie CIIA 6inbine, Hixk pokom panime [2]. 36imb-
LIEHHsS. TEMIIB TOPTiBIi 3adiKCOBaHO, 30KpeMa, y Cer-
MEHTI IIBHIKOIICYBHHX IIPOIYKTH, 30KpeMa, KHPH TBa-
PHHHOTO TOXO/UKEHHS Ta BHPOOHM 3 MOJIOKAa Ta M’sca
(puc.1). Ilepenik CMOXHBYMX TOBApiB MyXe BEIHKHUIA,
IIpOTe TPOAYKTH, SIKi CKJIAJAIOTh IPYIy IIBUAKOICYB-
HHUX, CTAQHOBIATh 3HauHy 4acTKy. Lli ToBapm MaroThb
Jly’K€ BEIIMKY HOMEHKJIATYypy, aje 4acTo iX BiJHOCSTH
JI0 TPYNHU TPOAYKTOBHX BHUPOOIB, TPaHCIIOPTYBaHHS i
CKJIQJTyBaHHS SKHX BiJOyBAa€ThCs 3 ypaxyBaHHSIM II€B-
HHX MPABUII 1 HOPM.
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XpoHonoriYHuiA AianasoH eKcnopTy No poKax

M m'aco Ta icTiBHi cyBnpoaykTr
m pubai pakonogibHi

MOJIOKO Ta MOIOYHI NPOAYKTM, ANLLA NTULI; HATYPaNbHUIA Mes,

M iHWI NPOAYKTU TBAPUHHOTO MOXOMAMEHHA
M KUBi Aepesa Ta IHWi pocnUHK
oBoi

*KMPU Ta onii TBapMHHOTO a60 POCIMHHOTO NOXOAKEHHA

NpoAYKTK 3 m'Aca, pubu

Puc. 1. O6csr excriopTy MIBHAKOIICYBHHUX TOBapiB 3a KaTeropismu mo 2018-2021 poxax
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Crenngika mocradands Bcix BumiB LITIIT gepes
KOpAOH (OpMyE BHMOTH JO TOIIYKY pIlIeHb IIOJO0
e()EeKTUBHOTO BUKOPHCTAHHS PECypCiB (TPaHCIIOPTHUX
3ac00iB, ckianiB (KoHcomimanii, posnoaity) [3, 4], mi-
HiMi3alii Yacy BHWKOHaHHs omepamniii Ta pusukiB [5],
BHKOHAHHS BUMOT 3aMoBHHKa [6,7]. Lli ymoBH MokHa
BpaxyBaTH IiJ] 4yac NoOynoBH Mozened (QpyHKuioHyBaH-
H Jorictukn 11t mocrtadaHas LI mapmpyramu
VYkpaina — [Tonbmia.

AHaJI3 0OCTAHHIX JOCTIIAKeHb | myOaikami

ITobynoBa parioHadbHOI JIOTICTHKM UL TIOCTa-
yaHHs ToBapiB BupoOHuka LIl € BU3HayanIEHUM
(akTOpoM HOTro CTaHOBHWIIA HA PUHKY, B TOMY YHCIi
eBporerickkoMy. ToMy 10, KpiM HAasBHOCTI Cy4acHHUX
TEXHOJIOTif, BHUCOKOI MPOJYKTHBHOCTI Ta JEIIEBUX
pecypciB, Qyxe Ba)JIMBO MOOYAYyBaTH HAAiiHY JIOTiC-
THKY.

OcoOnuBicTh (YHKI[IOHYBAaHHS JOTICTHYHUX Jia-
HIIOTIB TMOCTaYaHHS NIBUAKOINCYBHUX MPOAYKTIB 3
VYxpaian go [onpmii nosisirae y BUKOPUCTaHHI aBTOMO-
OUTEHOTO TPAHCIIOPTY SIK OCHOBHOTO TaK i JTOTOMiXKHO-
ro 3 HasIBHOIO CKJIAJICBKOIO 1H(pacTpykTypor. OcHOB-
HUMH NpOOJIeMaMH MOXYTh OyTH: e()eKTHBHE BUKOPH-
CTaHHS OPOKHBOI iH(ppacTpykTypu [8], onrumizamis
poboTH ckimamgHuX ckiaanchkux cuctem [9, 10], moOy-
JIOBa JIOTICTHYHOTO YIpAaBIiHHS pyXoM pecypciB [11-
13], 3abe3medeHHs QYHKIIIOHYBaHHS Y HECTAaHIAPTHHUX
ymoBax [14].

JloricTuky IIBHIKOIICYBHHX TOBapiB MOXKHa
Kpalie MOiATPUMYBATH I1HQOpPMAIIEI0 TMPO TOBApH B
PeXUMIi pearbHOTO Yacy Ta HOBOIO KOHIETII€I0 CHHX-
POHHOT MOJJQJILHOCTI 3 PO3BUTKOM CEHCOPHHX 1 KOMY-
HiKamiiaux TexHosoriii. Tomy aBtopu crartri [15]
MIPONIOHYIOTh CHUCTEMY NPUHHATTS pillleHb JUIS I1OCTa-
YaJbHUKIB JIOTICTHYHUX MOCIYT LIBUJIKOICYBHHX TO-
BapiB, 1100 3MEHIINTH BTPATy CBIKOCTI 32 JOIOMOTOI0
CHHXPOHHOTO TPAHCIIOPTY.

B crarti [16] aBTOpaMu Mmo3HA4Ya€THCS, IO MOC-
Ta4yaJbHUK IMOBHHEH BU3HAYUTH KOHKPETHI TPaHCIOP-
THI MapuIpyTH 3aBAaHHs poctaBku. [Ipobinema mocra-
BKHM IIBHJKOIICYBHHMX IIPOAYKTIB MOJEIIOETCS SIK
JIBOIIJILOBA MPOoOJIeMa MapIIPyTU3aIlii TPAHCIOPTHOTO
3aco0y 3 KiJTbKOMa IepiofgaMM 4acy, CIpsIMOBaHa Ha
MiHIMi3aIlil0 BUTPAT Ha TPAaHCIIOPTYBAaHHS Ta MAaKCHMi-
3aIli}0 3aJ0BOJIEHOCT] KIII€HTIB.

Takum 4MHOM, B ICHYIOUMX HAyKOBHX pO3pOOKax
Oyna mpuiieHa 3HaYHA yBara pO3BUTKY CKIJIAICHKOi
IHQPACTPYKTypH, PIlIEHHSAM 3a/a4 MO palioHaJIbLHOMY
BUKOPUCTAHHIO TPAHCIIOPTHUX PECypCiB, BUKOPHCTAH-
HIO PU3UKOBUX MiAXOIIB Ta MOOYIOBI MOeNIeH HaTii-
HUX CHCTEM MocTadaHHsi. Tomy moTpiOHO moOyBaTH
MOJieNbh (YHKIIOHYBAHHS JIOTICTHUKW JJISi MTOCTaYaHHS
IIBUAKOIICYBHUX MPOAYKTIB MapmpyTamMu YKpaiHa -
IMonbma.

DopMyIIOBAHHS METH CTATTi

Meroto nanoi poboru € moOynoBu Moaemni (yHK-
LIOHYBaHHS JIOTICTHKM ISl TIOCTAQ4aHHS IMIBHAKOICYB-
HUX TPOINYKTiB Mapmipytamu Ykpaina - Iloxpma. s
JIOCSITHEHHSI TIOCTABJICHOI METH MOTPIOHO BUPIMINTH
3ajadi:

— po3pobKa CTPYKTYypHOi MOJENI TOCHTiJOBHOI
B3a€MO/Iii YYaCHUKIB JIOTICTUKHU ISl HOCTaYaHHsI IIBHI-
KOIICYBHUX MPOJYKTIB;

— pO3pOoOWTH ANbTEPHATHBHI BapiaHTH JIOTiICTHKHI
JUIS TIOCTaBKH MIBUAKOIICYBHHUX MPOIYKTIB,

— PpO3pOOHMTH MAaTEeMAaTHUYHI MOJENi JIOTICTHKU
JUIS TIOCTaYaHHS IIBUIKOTICYBHHUX IIPOAYKTIB.

BuxkJiiag ocHOBHOro Mmartepianiy

30epexeHHsT IIUTICHOCTI, Oe3meKd Ta CBIKOCTI
LIBUIKOIICYBHUX TMPOAYKTIB MOXE IMiJBUIIUTH 330BO-
JICHICTh 3aMOBHHKIB 1 MiIBUIIUTH KOHKYPEHTOCIIPOMO-
JKHICTh TPAHCIIOPTHUX MigNpueMcTB. OCKIJIBbKH MiJ Yac
JOCTaBKU IIBUIKONCYBHI BAaHTaXi BTPAa4YalOTh CBOIO
MOKUBHY MIHHICTh 1 CBDKICTh. B3aeMojis y4acHHUKIB
JIAHIIOTAa TOCTaBKM MOBHHHA BPaxOBYBaTH MOCIIZOB-
HICTh BUKOHAHHS OTIEpaliil Ta BCTAHOBIIIOBATH BiIOBI-
JATBHICTD KOXKHOTO 3a CBOIO NUISHKY POOOTH 3 PO3y-
MIHHSIM BILUIMBY Ha BCIO JIOTICTHKY (pHC.2).

BrpoOHHEN (BaHTAKOBINPAEHAEH) |

l

Crnan HAEONMYeHHA-
VEpPYIIHEHHA

l

Missapogsa TpascopTH

EOMIIZHIA

Murresenna (MATTIT Paga-
Pyeexa/Aroass)

l

| Moet repreinan |

l

‘PDSDD;LEH}E&CKW ‘

l

| Banramoogepaysaq |

Puc. 2. CtpykrypHa MOJIENb MOCTITOBHOT B3aEMOIT
YYaCHUKIB JIOTICTHKH [Tt toctadanHs LTI

Ha ocHoBi (yHKITIOHATBHOT B3a€MOJi1 yJaCHUKIB
norictuku i nocradanss LTI nobynyemo anbrep-
HaTHBHI BapiaHTH. JloTiCTHUHY cXeMy MOCTadyaHHI
LOIIIT — «Bapiant 1» (puc.3), OOIIBHO BHKOPHCTOBY-
BaTH 1pu AocTaui apidoHonapridamx LTI Big gekine-
KOX BiJIIPaBHUKIB Ha BEJHKi BiJCTaHi, 32 JOIOMOIOIO
6araTOTOHHaKHOTO pyxoMmoro ckmany (cmoci6 LTL —
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«Less than Truck Load»). B Takomy Bumaaky Ha ckiazi
YKPYITHEHHS BiOYBAEThCS TIEPEBAHTAXKEHHS BaHTaXYy i
Horo oOpoOka. lleit BapianT nependadae yKpyImHEHHS
mapTii BaHTaXy Ha CKJIAJi, a JaJli TPAHCIOPTYBAHHS JI0
OJIepKyBadiB 3a JOTIOMOTOI0 CTaHJAPTHUX 0araToTOH-
HOXKHUX aBTOMOOUTIB. JloricTnuHy cxeMy HOCTayaHHS
LI «Bapiant 2», OOLIIBHO BUKOPHCTOBYBAaTH IIPH
noctasmi apidHomapriftaux LTI Bix gexinmekox Bimm-
PaBHHKIB Ha BENWKi BiICTaHi, 3a JOIIOMOTOK0 OaraTo-
TOHH&)KHOTO PYyXOMOT'O CKJIajly, ajie IpY LbOMY BapiaH-
Ty JIOTICTMKU TIOCTAQ4aHHs KUIBKICTh HaBaHTa)KyBallb-
HO-PO3BaHTAKYBAJIBHHUX OIEpaIliii Ta yac Ha OYiKyBaH-
HSl Ha HaKONMYEHHS BaHTaXy Ha CKJIaJli 3MEHIIYEThCS,
ockinbku possesenHst T no BaHTa)x<0O0IepKyBadiB
BimOyBaeTbCsl 0€3 MepeBajKd Ha CKIIal PO3IMOIiTCHHS.
Jlorictmuny cxemy mocradanHs LTI «Bapiant 3»,
JIOLTLHO BHKOPHCTOBYBATH MpPU JOCTaBII ApiOHOMAp-
titaux LTI Bixg mekigpKOX BiATIPaBHHUKIB Ha BEJHKI
BifcTaHi, 3a ymMoBH, mo maprtii LTI 6e3 mepeBanku Ha
CKJIaJl YKPYNHEHHS Ofpa3y HaBaHTaXylOTbcsi y Oara-
TOHHaXXHHUU aBTOMOOLIb, MICJIA YOro OJpa3y IepeBO-
sutkcs Ha Tepuropito [lompmi. ToOTo yKkpymHEHHS
BiZI0OyBaeThCs 0/1pa3y Ha 0a3i 6araTOTOHHAXKHOTO aBTO-
MOO1JIs1, aje BXKe MPH IepeciueHHi KOpAOHY, aBTOMOO1Ib
nepeMillye yKpyHnHEHY MapTilo BaHTaKy Ha CKJIaJx po3-
MOTIIEHHA.

$opuyEarHd napTii Eianpasis LITI] Ta HaEaRTaHEHHT
AETOMOOLTE Manoi FAHTAKHOCT] ¥ EAHTAKOE,INMPAEHAKA H-THITY

|

Iepeeesenna LTI a apTorMobinax Manol BAHTARHOCTI 0

CEIATY VEPYTIHEHRE

|

Posgasramenms [ITIIT

}

DopMYEAHET VEPYIHEHO NapTil Ta sasanTasesHs [T 5a

ABTOMOTITE BETHED] EAHTARHOCTL

l

| Mpurre ohopunersns IITITT |

!

| Iepepesenna T g0 MHTHOTO DEPEXOTy |

!

| HpOXD;IKB‘HHI MHTHOTD EOHTPOMTS |

|

| Iepesesenna 1T o TepaTopii ITomsmi 40 CEIATY POSIOAITEHHT |

l

| Posmoginensa soiproro [T 5a mapTii A1 posEeseHAT |

!

| Mepepesennn maprif [ITIT] 70 ofepEyEada T3 pOSEAHTAREHHA |

Puc.3. CxemaruuHe npeCTaBiIeHHS BapiaHTy JIOTICTHKH
qutst mocraku LTI — «Bapiant 1» (mpukian)

[TapameTpoMm OLIIHKHM 3aIIPOTIOHOBAHUX PIllIEHb 00-
paHo BUTpAaTH Ha QYHKIIOHYBaHHS K-ro BapiaHTy Joric-

TUKA (Bclfx ). Ha ni BurpatH MaroTh BIUIMB: coOiBap-

TICTb BUKOHAHHA (-MX omepauii — Sj; oOcsar maprii
IIMB — Q; Bincrani nepee3enns LI — L ; kinb-

KiCTh BaHTQ)XOBIAIIPABHUKIB (BaHTa)KOOJCPIKyBadiB) —
N ; 4acoBi MapaMeTpH BUKOHAHHS i-UX omepawii — t;

BX. = f(S;,L.0.n.1;). @

®dopmarizyeMo BHTPATH Ha KOXHOMY €Talli BUKO-
HaHHA oTeparlii B orictumi 1t noctadanuas LTI st
MOJIAJIBIIOr0 MaTeMaTHYHOro MojenoBanus [17]. Bu-
Tpatu Ha QopmyBanHsa maptii Bigmpasku LIIIB ta Ha-
BaHTAXKCHHS aBTOMOOLIIB Majoi BaHTAXXHOCTI y BaHTa-
JKOBIJIIIPABHUKA BiIMOBITHOTO THITY

Bpops. = Cpopa - Spopw + 4 -S,) a1, @)
1e tpopn cepenHii vac QoOpMyBaHHA OJHi€l
naprii T, rox;

Spopu — coOiBapTiCTb popMyBaHHS OAHI€T napTii
LTI, rpe/T TOx;
tH
IIITITT, rox;
S

naptii LTI, rpu/T-Tox;
q — cepemHiii obcsar maprii Bimmpasienas LITIIT

— cepenHiil yac HaBaHTa)KCHHS OAHIEl maprii

u COoOIBapTICTh HABAHTa)KCHHS OAHIET TOHM

BaHTa)KOBIIMIPABHHUKIB, T.
Butparn Ha nepesesennsi LUITII Ha aBTOMOOLITAX
MaJiol BaHTaKHOCTI JI0 CKJIaay YKPYITHEHHS

-1
CKILYKD. _ M6
Bnepee. - Z‘Slzow “Lyepj 1 (3)
=

ge Sy, — cobiBapTicTh OJHOrO KLIOMETpY Iepe-

BesenHs naptii LUITIT Ha aBTOMOOLI Maoi BaHTa)KHOC-
Ti Ha -1l TITSHIG, TPH/KM;

Mme .
Lnepj — BlACTaHb nepeseseHHs naprii LI Ha

ABTOMOOILTI MaJIOi BAHTaKHOCTI Ha j-O1 IiJISAHII, KM.
Burpatn Ha posBanTakeHHs mapriid LTI Ha
CKJIa/Ii YKPYITHEHHSI

glapm.s.

poze. = Slnapm : tpos@ q-n, (4)

A€ Stygpm — COOIBAPTICTH PO3BAHTAKEHHS MapTii

LTI, rpu/T-TOM.;

t)03s — 4ac possanTaxenns LI, rox.

Burpartu gopmyBaHHS YKpymHEHOI HapTii Ta Ha-
Bantaxxends 1ITITT na aBTOMOOLIb BEJIMKOI BAHTAXKHOC-
Ti
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BYypn. - _ ( (VRPN QYD L G VRPN, 'ty;cp.n) 0 (5)
H H )

(onpwH gopm.” ([)opM
e qub’;’; """ — cobiBapTiCTh (OPMYBaHHS yKpyITHE-
soi maprii IUIIIL, rpa/T-Tox.;
t(};’;ﬁ /ﬁ — yac (opMyBaHHS YyKpYNMHEHOI mapril
ITIIT, rom.;
S — cobisapricts HaBanTaxenus LTI Ha

aBTOMOOUIb BEJIMKOT BAHTAXKHOCTI, TPH/T*TOI.;
tP"" — gac masantaxenns LI Ha aBTOMOGLIB

BEIUKOI BAHTAKHOCTI, TOI.
Butparu na nepesesennsa IIIIII no muTtHOrO IE-

pexony

BN _

nepes.

o L (6)

ne Siy — cobiBapTIiCTh OJHOTO KiOMETPY mepe-
BeseHHs maprtii LTI #a aBTOMOOLTI BENWKOI BaHTaXK-
HOCTI, TPH/KM,;

iy — Bimcrans mepeBesenns maprii LTI 1o
MUTHOTO IEpPEXO/y Ha aBTOMOOiNI BEJIUKOI BAHTAXKHOC-
Ti, KM.

Butpatn Ha mMuTHe OopmMIEeHHS (MUTHHHA KOHT-

pois) LIITIT

B

MUMH.

Soqb (xonmp.) .0, @)

MUMH.

ne SOP(Konmp) _oGigapricts MuTHOrO OOpPM-

JIeHHS (MHTHOTO KOHTPOJIIO), TPH/T.
Butpatn Ha posnopninenns 36iporo ILHIIIT Ha
napTii s po3Be3eHHs

napm.earm.
B p

napm.eanm.
Ppo30. S

posn.

“qy) ®)

n
= z Lposn.
y=l

Snapm .8aHm.

ae S pom. — co0iBapTICTh PO3MOJUICHHS OJ-
Hiel maprii LTI, rpa/T-TOA;
tposn, — Hac posnozinens oxuiei maprii IHIIII,

roj.
q, - o0csr y-of maprii LTI BigmoBigHOTO MpH-
3HAYEHHS, T.

Burpatn Ha mepesesenns napriit I mo onmep-
’KyBaya Ta pO3BaHTaXKCHHS

n-1
prapm.eanm. _ Z(S]"m nep 9)
nepee.poss. — napm.eanm. '
j=1 +t PO38. -S po386. ) qj

e Sl,liw — co0iBapTicTh OJHOTO KUJIOMETPY Tepe-

Be3eHHs naprtii [ITIIT Ha aBTOMOOITI Maoi BAHTaXKHOC-
Ti 1o Tepuropii [lonbuii, rpH/TKM;

Lfep — Bincranp nepesesenHs naptii I wa aB-

TOMOO1ITI Manoi BaHTa)HOCTI 1o Tepuropii [Tompmi, km;

S napm.eanm.

DO — coOiBapTicTh po3BanTaxkeHHs [LTIIT

HA aBTOMOOLTb BEIMKOT BAHTAXKHOCTI, TPH/T'TO/.;
t pose. — 94C PO3BAHTAKCHHS LITIIT y BaHTaxxo00x€-

pKyBaua, Tof.
Butparu Ha HaBantaxenHs LTI aBromo0ins Be-
JIUKO{ BaHTa)KHOCTI Y BAaHTAXXOBiIIIPaBHUKA

samnm. 6amm. ,6amm.
BHa@ _Sﬂae “Tae. -0,

(10)

6AHM.
ne SHGB

BEJIMKOi BAHTaXXHOCTI, TPH/T TOL.;

teanm.
Hae.

— gasadTaxxenus IITIT va aBTOMOOLIB

— vac "HaBaHtaxenus LI na aBroM001IB

BEJIMKOT BAHTAXKHOCTI, rOJI.

MaremaTHyHa MOJIEINb JIOTICTUKH ISl TOCTaYaHHs
IIBUIKOTICYBHUX MPOAYKTIB U KOXKHOTO albTepPHATHU-
BHOTO BapiaHTy (OPMYETHCS 3 BIIMOBITHUX CKJIATOBUX
¢dopmyn (2-10). Tak, HanpukIan, MaTeMaTHYHa MOJEIb
i «Bapiant 1» mpezacraBisie o000 y pO3TOPHYTOMY
BHTJISA1 HACTYITHHHA BUpa3

B = (tqbopM 'quop.w +1,-8,)q-n+
+Z Slmz L;wgp/ n+

+Slnapm “tpose ” g-n+

YKp.n.  q YKp.n. VKp.I. VKDY |
+(t(]JopM. quopM. * SH 7 )-Q+ (11)
o
+Slmxz + SMumH Q +
n
KOHmMP. napm.eanm.
SMumH Q +tho3n Spo3n qy +
y=1
-l (Slmxt nep +
+ .
- napm.eamm.
j=1 +t po38. -S pO386. ) q ¥i

JIs BCiX IHINMX BapiaHTIB JIOTICTHKH IS ITOCTa-
gapHs [IIIB matematwuHi Moxeni (opMyrOThCS 3a
AHAJIOTIYHUM MIPUHIIATIOM.

BucHoBku

Po3pobrnena cTpykTypHa MOJIENb OCIiOBHOI B3a-
€MOJIi1 YYaCHUKIB JIOTiICTUKH IS TIOCTaYaHHS [IBUIKO-
IICYBHUX MPOAYKTIB Ha MapumipyTax 3 YKpaiHu [0
IMompmii, sika copmMoBaHa 3 BHU3HAYEHUX YYACHHKIB
BHKOHAHHS BINOBIIHHX omepaiiii. bymo cdhopmosano
TPH ANbTEPHATHBHI BapiaHTH JIOTICTUKY JUTS ITOCTAYaH-
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HSI TIBUAKOTICYBHUX MPOJYKTIB 332 y4acTIO aBTOMOOLIb-
HOTO TPaHCIIOPTY Pi3HOI BaHTAXKOIiAHOMHOCTI Ta CKJa-
niB. B moOyznoBaHux BapiaHTaxX BPaxOBYETHCS MOKIIHU-
BOCTI BHKOPUCTaHHS Ha TepUTOpil YKpaiHH Ui MOX-
TUBOTO 00’€THAHHS CKJIAagN YKPYIMHEHHS, a Ha TEPUTO-
pii Tlomemmi cxmagm posmominenHs. Po3pobneni ckimano-
Bi MareMaTUYHHUX MOJEJICH JIOTICTHKH JUIsi TIOCTa4aHHS
IIBUAKOICYBHAX IPOAYKTIB 33  albTePHATHBHUMH
TppOMa BapiaHTaMH, B SIKHX BPaxOBaHO CHEHUQIKY
BUKOHAHHS Omepaliii Ha KOXKHOMY eTalli, a Tako¥XK 0co-
67MBOCTI BU3HAUEHHSI COOIBApTOCTI Ta Yacy BUKOHAHHS
PpoOIT KOXKHOT omepariii JaHIora IMOCTaYaHHs.

B mopanemoMy maHyetbcs moOynyBaTH iMiTa-
LiifHy MOJIENb JIOTICTUKY MOCTaYaHHs MIBUAKOICYBHUX
MPOAYKTIB MapmpyTamu YKpaina - [lomsmia, 3a momo-
MOTOI0 IIPOTPAaMHOTO CEPEZOBHIIA Ta BU3HAYUTH pariio-
HaJILHUHM BapiaHT NPU BCTAHOBJICHUX YMOBaX.

Jlitreparypa

1. Shramenko, N. & Shramenko, V. (2020) Simulation model
of the process of delivering small consignments in internation-
al traffic through the terminal system. CEUR Workshop Pro-
ceedings, 2711, 443-454.

2. Tosapna cmpykmypa 306niunboi mopeieni Yxpainu [Enex-
MPOHHUU pecypc]. Peotcum docmyny :
https://ukrstat.gov.ua/operativ/operativ2022/zd/tsztt/arh_tsztt2
202 _u.html (0Oama 36epruennsa 19.11.2022 p.)

3. Giusti. R., Manerba, D., Bruno, G. & Tadei, R. (2019)
Synchromodal logistics: An overview of critical success fac-
tors, enabling technologies, and open research issues. Trans-
portation Research Part E: Logistics and Transportation
Review, 129, 92-110.

4. Dhawan, K., Tookey, J.E., GhaffarianHoseini, A. &
Poshdar, M. (2023) Using Transport to Quantify the Impact of
Vertical Integration on the Construction Supply Chain: A New
Zealand Assessment. Sustainability, 15(2), 1298.

5. Ersoy, P. & Tanyeri, M. (2021) Risk management tools in
the road transportation industry with mediation and modera-
tion analysis. LogForum, 17 (4), 555-567.

6. bepeoicna, H.I. I[lpobnemu mpauncnopmuo-no2icmuyHozo
3abe3neyenns 6 azpapwin eanysi. [Texcm] / H.I. Bepedcha,
O.C. binscea, B.A. Boumos, O.M. I'opsinos, M.B. Kapnayx,
A.I'. Kpasyos, ..., H.IO. lllpamenxo // Micokopyx. Monoepa-
¢in. 2019, 180 c.

7. Bonxosa, T.B. Yoockonanenns ynpaeninus sikicmio docma-

6KU 3epHa aBMOMOODIIbHUM MPAHCNOPMOM HA Mepumopii

Vxpainu [Texcm] / T.B. Boakosa, O.B. Ilasnenxo// Komyna-
abHe eocnodapcmeo micm. 2020. 154 (1). C. 216-222.

8. Trojanowski, P., Trusz, A. & Stupin, B. (2022) Correlation
Between Accidents on Selected Roads as Fundamental for
Determining the Safety Level of Road Infrastructure. In:
Ivanov, V., Trojanowska, J., Pavlenko, I., Rauch, E., Pe-
rakovi¢, D. (eds) Advances in Design, Simulation and Manu-
facturing V, Springer, 104-113.

9. Kiyko, S., Druzhinin, E., Prokhorov, O., Ivanov, V., Hai-
dabrus, B., & Grabis, J. (2020). Logistics control of the re-
sources flow in energysaving projects: Case study for metal-
lurgical industry. Acta Logistica, 7(1), 49-60.

10. Shramenko, N., Muzylyov, D. & Shramenko, V. (2020)
Model for choosing rational technology of containers trans-
shipment in multimodal cargo delivery systems. In: 6th Inter-
national Conference, “New technologies, development and
application* NT-2020, Sarajevo, 621-629.

Tpancnopmmui mexunonozii (3a eudamu)

11. Mysunvos, /1.0. Mooenv ghynxyionyeanns cucmemu 0oc-
MaeKu HACIHHA 3epHosux Kyabmyp y koumetinepax 3 CLIIA oo
Yxpainu [Texcm] / [].O. Mysunvos, O.B. [lasrenxo// Komyna-
JbHe 2ocnooapemeo micm. 2022. 171 (4). C. 179-184.

12. Gonzalez, C., Agrawal, V., Johansen, D. & Hooker, R.
(2022) Green supply chain practices: The role of institutional
pressure, market orientation, and managerial commitment,
Cleaner Logistics and Supply Chain, 100067.

13. Knapcikova, L., Marticek, M., Husar, J. & Kascak, J.
(2022) Intelligent Monitoring of Loading and Unloading
Process in Enterprise Transport System. In: Perakovic, D.,
Knapcikova, L. (eds) Future Access Enablers for Ubiquitous
and Intelligent Infrastructures. FABULOUS 2022. Lecture
Notes of the Institute for Computer Sciences, Social Informat-
ics and Telecommunications Engineering, 445, 193-203.

14. Zhang, Y., Diabat, A. & Zhang, Z.-H. (2021) Reliable
closed-loop supply chain design problem under facility-type-
dependent probabilistic disruptions, Transportation Research
Part B: Methodological, 146, 180-209.

15. Lin, X., Negenborn, R.R. & Lodewijks G. (2016) Towards
Quality-aware Control of Perishable Goods in Synchromoda,
Transport Networks, IFAC-PapersOnLine, 49(16), 132-137.
16. Liang, X., Wang, N., Zhang, M. & Jiang, B. (2023) Bi-
objective multi-period vehicle routing for perishable goods
delivery considering customer satisfaction, Expert Systems
with Applications, 220, 119712.

17. Pavlenko, O., Muzylyov, D., Shramenko, N., Caganova,
D. & Ivanov, V. (2023). Mathematical Modeling as a Tool for
Selecting a Rational Logistical Route in Multimodal Transport
Systems. In: Caganova, D., Horiakova, N. (eds) Industry 4.0
Challenges in Smart Cities. EAI/Springer Innovations in
Communication and Computing. Springer, Cham., 23-37.

References

1. Shramenko, N. & Shramenko, V. (2020) Simulation model
of the process of delivering small consignments in internation-
al traffic through the terminal system. CEUR Workshop Pro-
ceedings, 2711, 443-454.

2. Commodity structure of the foreign trade of Ukraine. Re-
trieved from:
https://ukrstat.gov.ua/operativ/operativ2022/zd/tsztt/arh_tsztt2
202_u.html

3. Giusti. R., Manerba, D., Bruno, G. & Tadei, R. (2019)
Synchromodal logistics: An overview of critical success fac-
tors, enabling technologies, and open research issues. Trans-
portation Research Part E: Logistics and Transportation
Review, 129, 92-110.

4. Dhawan, K., Tookey, J.E., GhaffarianHoseini, A. &
Poshdar, M. (2023) Using Transport to Quantify the Impact of
Vertical Integration on the Construction Supply Chain: A New
Zealand Assessment. Sustainability, 15(2), 1298.

5. Ersoy, P. & Tanyeri, M. (2021) Risk management tools in
the road transportation industry with mediation and modera-
tion analysis. LogForum, 17 (4), 555-567.

6. Berezhna, N., Bilyaeva, O., Voitov, V., Goryainov, O.,
Karnaukh, M., Kravtsov, A., ... Shramenko, N. (2019) Prob-
lems of transport and logistics support in the agricultural
industry. Cityprinting. Monograph, 180.

7. Pavlenko O. & Volkova T. (2020). Improvement of the
grain delivery quality management by the Ukrainian territory.
Municipal economy of cities, 154, 216-222.

8. Trojanowski, P., Trusz, A. & Stupin, B. (2022) Correlation
Between Accidents on Selected Roads as Fundamental for
Determining the Safety Level of Road Infrastructure. In:
Ivanov, V., Trojanowska, J., Pavlenko, I., Rauch, E., Pe-
rakovi¢, D. (eds) Advances in Design, Simulation and Manu-
facturing V, Springer, 104-113.

241



Komynansne zocnooapcmeo micm, 2023, mom 1, eunyck 175 1SSN 2522-1809 (Print); ISSN 2522-1817 (Online)

9. Kiyko, S., Druzhinin, E., Prokhorov, O., Ivanov, V., Hai-
dabrus, B., & Grabis, J. (2020). Logistics control of the re-
sources flow in energysaving projects: Case study for metal-
lurgical industry. Acta Logistica, 7(1), 49-60.

10. Shramenko, N., Muzylyov, D. & Shramenko, V. (2020)
Model for choosing rational technology of containers trans-
shipment in multimodal cargo delivery systems. In: 6th Inter-
national Conference, “New technologies, development and
application “ NT-2020, Sarajevo, 621-629.

11. Pavlenko, O. & Muzylyov, D. (2022) Model of function-
ing cereals seed delivery system in containers from the USA
to Ukraine. Municipal economy of cities, 171(4), 216-222.

12. Gonzalez, C., Agrawal, V., Johansen, D. & Hooker, R.
(2022) Green supply chain practices: The role of institutional
pressure, market orientation, and managerial commitment,
Cleaner Logistics and Supply Chain, 100067.

13. Knapéikova, L., Marticek, M., Husar, J. & Kascak, J.
(2022) Intelligent Monitoring of Loading and Unloading
Process in Enterprise Transport System. In: Perakovic, D.,

16. Liang, X., Wang, N., Zhang, M. & Jiang, B. (2023) Bi-
objective multi-period vehicle routing for perishable goods
delivery considering customer satisfaction, Expert Systems
with Applications, 220, 119712.

17. Pavlenko, O., Muzylyov, D., Shramenko, N., Cagatiova,
D. & lvanov, V. (2023). Mathematical Modeling as a Tool for
Selecting a Rational Logistical Route in Multimodal Transport
Systems. In: Caganova, D., Hornakova, N. (eds) Industry 4.0
Challenges in Smart Cities. EAI/Springer Innovations in
Communication and Computing. Springer, Cham., 23-37.

Penenzent: n-p TexH. Hayk, npod. B.A. BoiiTos,
JepxaBHuil 610TEXHOJIOTTYHUN YHIBEPCUTET, XapKiB;

Astop: [TABJIEHKO Onekciit BikropoBud

KaHOuOam mexHiuHux HayK, 0oyeHm

Xapxigcokuil HAYIOHANbHUL  ABMOMOOIILHO-00PONHCHIL
YHigepcumem

E-mail — ttpov@ukr.net
ID ORCID: https://orcid.org/0000-0003-4237-4310

Knapcikova, L. (eds) Future Access Enablers for Ubiquitous
and Intelligent Infrastructures. FABULOUS 2022. Lecture
Notes of the Institute for Computer Sciences, Social Informat-
ics and Telecommunications Engineering, 445, 193-203.

14. Zhang, Y., Diabat, A. & Zhang, Z.-H. (2021) Reliable
closed-loop supply chain design problem under facility-type-
dependent probabilistic disruptions, Transportation Research
Part B: Methodological, 146, 180-209.

15. Lin, X., Negenborn, R.R. & Lodewijks G. (2016) Towards
Quality-aware Control of Perishable Goods in Synchromoda,
Transport Networks, IFAC-PapersOnLine, 49(16), 132-137.

ABtop: MY3WIIBOB JImutpo OnekcanapoBuy
Kanouoam mexHivHux Hayx, OOyeHm

epoicasruii 6iomexHor02iuHUL YHIBEpCUmem
E-mail — murza_1@ukr.net

ID ORCID: https://orcid.org/0000-0002-8540-6987

SUSTAINABLE MODEL OF FUNCTIONING LOGISTICS FOR PERISHABLE GOODS SUPPLY
THROUGH UKRAINIAN - POLAND ROUTES
0. Pavlenko’, D. Muzylyov?
'Kharkiv National Automobile and Highway University, Ukraine
“State Biotechnological University, Ukraine

The paper highlights the current state and prospects for logistics development of perishable goods supply
in international traffic, which made it possible to justify the study aim in this research. The chosen topic is quite
relevant because developing supplies to European countries have a real perspective according to last tendencies in
the international perishable goods market. This fact is additionally justified by increasing delivery volumes of milk
and meat products, and animal fats every year. One of the directions for supply logistics cost reduction is an effi-
cient use of transport resources (vehicles, warehouses). The scientific projects and their results have shown that a
well-developed market for transport services with appropriate operators and infrastructure allows effective logistics
implementation for perishable goods delivery in international traffic to costs reducing for all supply chain partici-
pants. A structural model has been designed for the sequential interaction of logistics participants during perishable
goods supply on routes from Ukraine to Poland, which is formed from certain participants implementing relevant
operations. The sequence is designed based on order analysis of transport enterprises by cargo order volumes,
transportation distances, operations cost, operations time, as well as statistical data of corresponding parameters.
Three alternative options for the logistics of perishable goods delivery were formed, using road transport with vari-
ous load capacities and warehouses. The designed schemes consider opportunities for using a consolidation ware-
house in Ukrainian territory for a possible combination of products and involving a perishable cargo distribution
warehouse in Poland territory. The operation costs of relevant supply logistics variants are selected as a criterion
for evaluating proposed solutions. These costs are affected by: operations cost; the volume of perishable goods
batch; transportation distances; shippers (consignees) quantity; operation time parameters. The mathematical mod-
els’ components for logistics of perishable goods supply have been designed according to alternative three options,
considering performing operations specifics at each stage, as well as the peculiarities of cost and time determining
for each operation performing in the supply chain.

Keywords: sustainable model, sustainable logistics supply, perishable goods , international transportation.
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