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MOPIBHAJIbHUM AHAJII3 CACTEM I[}EI.IEHTPA.JIBOBAHOT
JOCTABKHN OCTAHHOI MHUJII

"BiHHULIBKMI HAL[iOHATBHUN TEXHIYHUM YHIBEPCUTET

LHeueHmpanizoeaHa 0ocmaska "ocmaHHa mMuns" € cydacHum nidxodom y cqhepi nozicmuku, Wo onmumisye rnpouec
docmasku 3a 00roMOoe0t0 fIoKanbHUX xabig, abo mikpoxabis, po3malwosaHux Henodarik KiHyesux ompumysadis. Lle
0o3eorniie ckopomumu 8idcmaHb M xabamu ma micyem Oocmasku, 3as0sKU YOMY 3HUXYembCS 4Yac
mpaHcrnopmysaHHa U onepauiltHi eumpamu. BodHoyac KrieHmu ompumytomb C80i 3aMoeneHHs weudwe, Wo
nidsuwye ixH 3adoeornieHicmb cepegicoM. Takul mnidxi0 € Had3su4alHO akmyasnbHUM Ha mri 3POCMmaHHs
rnonynspHoOcmi enekmpoHHOI Komepuii, e weudkKicmb i MoYHicmb docmasku Marmb eupilianbHe 3Ha4eHHs Onsi
36epexeHHs1 nosnbHocmi crioxxueadie. OOHaK ycriwHe ¢hyHKUIOHy8aHHs1 OeueHmparnizoeaHoi moodesni Aocmaeku
guMazae cknaoHoi cucmemu yrpasiiHHsS fo2icmukoro. Ha doromoey npuxo0sime mexHonoaii Wmy4yHo20 iHmenekmy,
AKi 0038071510Mb  8UPIWYBamMuU HU3KY 3aedaHb, Makux SK onmumisauis mapuwpymie, ynpaesiHHs 3anacamu ma
npoaHo3ysaHHs1 nonumy. Hanpuknad, anzopummu MalWUHHO20 Hag4YaHHS 30amHi 8 peanbHOMY 4aci adanmyeamu
Mapuwpymu Kyp'epie 8i0rogioHo 00 3MiH y mpagpiky, M0200HUX yMO8 | G0POXHBOI 06CMaHO8KU, W0 3MEHWYye sumpamu
Ha ranueo ma CKOPOYYE KillbKicmb mpaHCcrnopmHux 3acobie y 0oposi. Lle ocobnugo saxinueo Onst 8e/IUKUX MiCbKUX
palioHie 3 iIHMeHCUBHUM pyxoMm, Oe Hagimb He8erluKi 3ampuMKu MOXYmb 3Ha4HO 6MAUHymu Ha 3az2arbHull Yac
docmasku. LI makox epae eaxnusy pofb 8 ynpaeniHHi 3anacamu, 003807sto4uU binlbW MOYHO raHyeamu
MOMOBHEHHSI MoBapie 8 OKPEMUX JI0KanbHUX xabax, yHukamu HaOMIpHO20 Hakonu4YeHHs1 npodykuii abo ii Hecmaui.
3ae0sku aHanizy icmopuyHux OaHux rpo rnpodaxi ma rnosediHkosux modesnel crioxueadie, cucmemu LI moxymsb
rpoz2Ho3yeamu nonum Ha pi3Hi Kamezopii mosapie 8 okpemux patioHax. Lle dornomaesae MiHiMi3yeamu eumpamu Ha
3bepicaHHA moeapis i 3abe3nedysamu HaseHicmb nPoAyKUii y mompibHoMy micui ma 6 nompibHul Yac, uo, y ce8or
yepey, nidsuwye egpekmueHicmb docmaeku. Takum 4uHom, deueHmpariizoeaHa Modesib 0ocmasku "ocmaHHs muss”
i3 3amy4yeHHsAM WMmy4YHO20 iHMenekmy 00380MII€ JI02ICMUYHUM KOMMAHISIM 3Ha4YHO MoKpawumu siKicmb
obcrnyzosygaHHs, nidsuwumu egekmueHiCmb ycix 102icCmuYyHUX fpouecie i 3MeHWuUmu HesamueHuUl 8rnnue Ha
HasKonuuwHe cepedosuule.

KnrouoBi cnoBa: OCTaHHA MWMs, LWTYYHWA (HTENeKT, noricTuka, ONTUMiI3auis MapLlpyTiB, AeueHTpanizoBaHa
[ocTaBka.

Beryn

Y cydacHOMy CBITI €JIEKTPOHHOI KoMepilii e(eKTUBHA OpraHizailis J0CTaBKM "OCTaHHS MWIA" CTa€
BUpIIIAIHHUM (AKTOPOM Yy MOCSATHEHHI ycmixy Kommnadii. [lenmeHtpamizoBaHa gocraBka "ocTaHHA MU' €
IHHOBAIIHUM ITiJIXOZ0M, SIKAW JTO3BOJISIE ONTUMI3yBaTH OCTAHHIN €Tall JIOTICTHYHOTO MPOIECY, TePEeMIIalodn
TOBapH 3 TPAHCIIOPTHUX BY31iB O€3MOCEPEIHBO J0 KiHIIEBUX CIIOKUBAYiB depe3 Mepexy micueBux xabis[1]. Ha
BIIMIHY BIiJl TPaaUI[HUX [EHTPATI30BaHUX MOJENeH, fKi TOKIAJal0ThCs HAa €IWHI BEJIUKI CKIIAIH,
JIEIIEHTPATi30BaHI CHCTEMH BUKOPHUCTOBYIOTh YMCIIEHHI MIiKpO-CKJIau abo JIOKambHI Xalu, IO pO3TalloBaHi
Oommkye 10 criokuBadiB. Lle He yuIe CKOpouye BiJCTaHb JOCTABKH, ajie ¥ MiJBHIINYE MIBUIKICTb BUKOHAHHS
3aMOBJICHb, 3HI)KY€ BUTPATH HA TPAHCIIOPTYBAHHS Ta MOKPAIy€e PiBEHb 00CIyrOBYBaHHS KIIIEHTIB.

PesyabTaTtn

VY JenieHTpani3oBaHii cHCTEMI JOCTAaBKH «OCTAHHLOI MHJII» TOBApH HE JIOCTABISIOTHCS 3 IEHTPAIHLHOTO CKIIATY.
3aMicTh ILOTO BOHH 30€piraloThCs Ha IEKIJIBKOX MIKpOCKIIazax abo JOKaJIbHUX Xa0ax, PO3TAlIOBaHUX OJU3BKO
10 KiieHTcbkoi 0aszu. Lle MoXyTh OyTH HEBENWKI CKJIAACHKI MPUMIlIEHHs, po3apiOHI MarasuHu abo HaBiTh
mradku. Komm poOHTHCS 3aMOBIICHHS, TOBAp BIJINPABISIEThCS 3 HAWOMIKIOTO JIO KilieHTa xaba, M0 3HaYHO
CKOPOYYE BiJICTaHb 1 Yac JIOCTABKH .

st Mozenb 103BOJISIE CTBOPUTH OibII THYUKY Ta ONEPATHBHY CUCTEMY, SIKa MOXKE LIBHJKO aJalTyBaTHCA A0
3MiH y CTPYKTypi momuTy. BoHa ocobimBo edekTHBHa B MicTaX, Jie¢ BUCOKA HIUIBHICTh HACENICHHS MOXKE
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MiATPUMYBAaTH KibKa JOKaJdbHUX Xa0iB, a 3aTOpd Ha JOpOraX MOXYTh 3HAYHO CHOBUILHUTHU JTOCTAaBKY 3
IEHTpaIBHOTO Xaba.

JlenienTpanizoBaHa JOCTaBKa «OCTAaHHBOT MIJII» Ma€ KiJIbKa KIIFOYOBHUX TepeBar HajI TPAIUIIHHAMA MOJICIISIMH.
[o-nepie, ckOpoUyrOUM BiJCTaHb AOCTaBKH, BOHA MOXKE 3HAYHO CKOPOTHTH Yac AOCTABKH, IO € KPUTUYHO
BOXUIMBAM (DaKTOPOM y CYYaCHOMY HIBHAKOIUTMHHOMY CEPEIOBHIII €NEeKTPOHHOI KOMEpIIii, e KIII€EHTH BCe
YacTime OYiKyIOTh JOCTAaBKH B TOH CaMHi IeHh a00 HaBITh B Ty caMmy TOIMHY.

ITo-nmpyre, 11¢ MOXXE TPU3BECTH JO CKOHOMIi KOIITIB. X04a YyTPUMAHHS KUIBKOX JIOKAJILHUX Xa0iB MOXE MaTH
BUIIII MTOYATKOBI BUTPATH, HIXK YIPABIIHHS OJHUM IICHTPAILHUM CKJIAJI0OM, BOHU MOXYTh OyTH KOMITCHCOBaHi
HIDKYIMH TPaHCIIOPTHAMH BUTPaTaMH BHACIIIOK CKOPOYEHHS BiJICTaHi JOocTaBKH. KpiM TOT0, CKOPOUEHHS Jacy
JIOCTaBKU MOYKE TPU3BECTU IO ITiIBUICHHS PIBHS 3a/JI0BOJICHOCTI KIIIEHTIB i MOBTOPHUX 3aMOBJICHB, IO IIIE
OiJTbILIe TiIBUILLY€ TPUOYTKOBICTb.

ITo-Tpere, neneHTpalizoBana CHCTeMa € O1TBII MacITadboBaHo0. JIermie JomaBati a0 BUAAIATH JIOKAJIbHI XaOu
Ha OCHOBI MOJIEJIEeH MOMUTY, HiXK PO3IMIMPIOBATH ab0 CKOPOUYBaTH IEHTpalbHUi ckiaa. Lle poduts cucremy
JIETKO aJ]aliTOBaHOIO J0 3MiH MOMHTY, YU TO Yepe3 CE30HHI KOJMBAHHS, YH TO Yepe3 3pOCTaHHS PUHKY, YU TO
gepes iHII (paKTopH.

BripoBakeHHST EEHTPANTi30BaHOT CHCTEMH JIOCTaBKH «OCTaHHBOI MUWIII», ONHAK, HE MO30aBJICHE IMEBHHUX
TpyAHOILiB. BoHa BuUMarae CKIagHOTO JIOTICTHYHOTO YNpPaBIiHHS, MO0 KOOPAMHYBATH POOOTY KiJIBKOX
JIOKaJIbHUX Xa0iB, 3a0e3medyBaT e)eKTUBHHUH PO3IIO/LI 3aM1aciB 1 IUIaHYBaTH ONTUMAIIbHI MapIIPyTH JOCTABKH.
CaMe TyT TEXHOJOTiS MITYYHOTO IHTENIEKTy MOXKE BiJirpaBaTH KIIFOUOBY pOIb, MPONOHYIOUM PIIIEHHS s
VOpaBIiHHS CKJIAJAHUMH JEIEHTPATi30BAaHUMHU OIEPalliiMH 1 CHPUSIOYM TONANBLIOMY IiIBUIICHHIO
e(eKTHBHOCTI Ta €KOHOMIi BUTpAT.

JenentpamizoBaHa JOCTaBKa «OCTaHHBOI MHWJI» Ma€ KilbKa BiAMIHHUX puc [2], AKi BIAPI3HAIOTH il Bix
TpaaULiHHUX MOJIENIEH TOCTaBKH:

1. Kinbka snokanpHux xa0iB: Ha BigMiHY BiJ IEHTpadi30BaHUX CHCTEM, SKi MPAIFOIOTh 3 OIHOTO BEJIHMKOTO
CKJIaJy, JCLCHTPATi30BaHI CHUCTEMH BHUKOPHCTOBYIOTh KijbKa JIOKAIBHMX Xa0iB a00 MIKPOCKIIAIIB,
po3TamoBaHuX y Oe3mocepenHiii OMU3BKOCTI IO KITIE€HTIB. Y mMHUX Xabax 30epiraroThCsl TOBapH, SIKi TOTOBI J0
HETalHOI TOCTABKH MICJIsl PO3MIIIICHHS 3aMOBJICHHSI.

2. Kopormri mapuipyTtu noctaBku: OCKiTBKH TOBapH 30€piraroTbesi OMMKYE 10 KITIE€HTIB, MApPIIPYTH TOCTABKH
3HAYHO KOPOTIIIi, IO MPU3BOAUTH IO CKOPOUCHHS Yacy JTOCTABKH.

3. MacmraboBanicTh: JleneHTpanizoBaHa MOJENb JO3BOJISIE JIeTKO MaciTadyBaTtucs. JlonaTkoBi JoKaabHI Xabu
MOXYTbh OyTH JO/IaHi, 1100 33J0BOJIBHUTH 3POCTAIOUUI TOMUT a00 PO3LMIUPEHY KIIIEHTCHKY 0a3y.

4. T'nyukicth: JleueHTpai3oBaHi CHCTEMH MOXYTh IIBHJKO aJalTyBaTHCS JO 3MiH y CTPYKTYpi IMOMHUTY,
MIPOTIOHYIOUHM OUTBIIY THYUYKIiCTh y pearyBaHHi Ha JUHAMIKY PHUHKY.

JenenTpanizoBaHa JOCTaBKa «OCTAaHHBOI MUJI» Ma€ KiJIbKa MepeBar HaJ| TPaJUIliHHUMHA METOJAMH JOCTABKH:
1. CkopoueHHs1 4acy JIOCTaBKH: 3aBISKH JIOKAJIbHUM Xa0baM, PO3TalllOBaHUM IOOJIM3Y KIIEHTIB, BiACTaHI
JIOCTABKU CKOPOYYIOTHCS, 1[0 MPU3BOANUTE 10 CKOPOUYCHHS Yacy MOCTaBKH. [le 3HauHa mepeBara B CydaCHOMY
IIBUIKOTUTMHHOMY CEPEIOBHIIII SIEKTPOHHOT KOMEPIIii, JIe KIIIEHTH OYiKyOTh IIBUIKOT JIOCTaBKH.

2. Hwxui TpaHcropTHi BuTparu: KopoTiii MapiipyTi JOCTaBKU 03HAYaIOTh MEHIIY BUTPATy MajkBa Ta MEHIIIUN
3HOC TPAHCIIOPTHUX 3aC00iB, 1110 MPU3BOAUTH JI0 3HKEHHS TPAHCIIOPTHUX BUTPAT.

3. IligBuieHHs piBHS 3210BOJIeHOCTI KiIieHTIB: [1IBuama qocTaBka Ta MOKIIMBICTh IPOMIOHYBATH TaKi IMOCITYTH,
SIK JI0OCTaBKa B TOH CaMUil JICHb, MOXKYTh 3HAYHO IiJIBUIIUTH PIBEHb 3aJ0BOJICHOCTI KJIIEHTIB, 10 MPHU3BEIE J0
MOBTOPHUX 3aMOBJICHB Ta MOKPAIIUTh YyTPUMAHHSI KIIIEHTIB.

4. binpmia BimMOBOCTIHKiCTh: HasBHICTh IEKITBKOX JOKATHHHUX Xa0iB pOOUTH CHCTEMY OB BiIMOBOCTIHKOIO.
SIKIIO ONMH Xa0 CTUKAETHCS 3 Mepe0osSMHU, THIIT MOXKYTh MPOJOBXKYBATH IMPAIIOBATH, MiHIMI3yIOUH BIUIMB HA
3araJibHU# piBeHb 00CITYTOBYBaHHSI.

l;/(le:tt#()rg / Decentralized Last-Mile Delivery Traditional Delivery Methods
Delivery Hubs Multiple local hubs Single central warehouse
Delivery Routes | Shorter, more direct routes Longer routes from central hub to customer
Delivery Times | Faster due to proximity to customers Slower due to longer delivery distances

. High scalability with easy addition of more | Limited scalability due to constraints on expanding
Scalability

hubs central warehouse

Adaptability High flexibility to adapt to demand changes | Lower flexibility due to centralized operations
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Lower transportation costs, potential for high
upfront costs

Resilience High resilience due to multiple hubs Lower resilience due to dependence on single hub
Ta6n. 1. [TopiBHsAIBHA XapaKTEPUCTHKA

Cost Efficiency Higher transportation costs, lower upfront costs

BucHoBkH

OTxe, X04a ACLEHTpalli30BaHa MOJENb JTOCTaBKH «OCTaHHBOI MIJI» TOB'Si3aHa 3 TEBHUMH MpobieMamu, ii
KJIIOYOB1 OCOOJIMBOCTI Ta epeBaru pooisTh il IEPCHEKTUBHIM PillIEHHSIM 151 3aJJ0BOJICHHS 3pPOCTal0uMX MOTped
JIOTICTHYHOTO CEKTOPY. 3a IOTIOMOTOI0 TAKMX TEXHOJIOTIN, K IITYIHAN 1HTEIEKT, TOTSHIIall IeT[eHTPaTi30BaHOl
JOCTAaBKH «OCTaHHBOI MHJI» MOke OyTH TOBHICTIO peasli30oBaHWi, MPOMOHYIOYH OuTbIl e(eKTHBHUH,
peHTa0eNnbHUH 1 KITIEHTOOPIEHTOBAHUH MiAXiA IO YIPaBIiHHS JIOTiICTHKOIO.
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Decentralized last-mile delivery is a modern logistics approach that optimizes the delivery process by using local hubs or microhubs
located near the final recipients. This reduces the distance between the hubs and the delivery location, which reduces tran sportation
time and operating costs. At the same time, customers receive their orders faster, which increases their satisfaction with the service.
This approach is extremely relevant amid the growing popularity of e-commerce, where speed and accuracy of delivery are crucial
to maintaining customer loyalty. However, the successful operation of a decentralized delivery model requires a sophisticated
logistics management system. Atrtificial intelligence technologies come to the rescue to solve a number of tasks, such as route
optimization, inventory management, and demand forecasting. For example, machine learning algorithms are able to adapt courier
routes in real time to changes in traffic, weather conditions, and road conditions, which reduces fuel costs and reduces the number
of vehicles on the road. This is especially important in large urban areas with heavy traffic, where even small delays can significantly
affect the overall delivery time. Al also plays an important role in inventory management, allowing for more accurate planning of
replenishment of goods in individual local hubs, avoiding excessive accumulation of products or their shortage. By analyzing
historical sales data and consumer behavioral patterns, Al systems can predict the demand for different categories of goods in
certain areas. This helps minimize storage costs and ensure that products are available in the right place and at the right time, which
in turn increases delivery efficiency. Thus, a decentralized last-mile delivery model involving atrtificial intelligence allows logistics
companies to significantly improve the quality of service, increase the efficiency of all logistics processes, and reduce the negative
impact on the environment.
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