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YK 321:341:339.9

[IOJIIT. CYYACHI TIPOBJIEMM HAVYKHU. TPAHCIIOPTHI TEXHOJIOI'Il TA
JIOTICTUKA: Te3u nonosiaeir XXV MixHapo1HOI HAyKOBO-TIPAKTHYHOI KOH(epeHii 3100yBauiB
BHIIIOT OCBITH 1 Monogux ydeHux, Kui, 2025, JlepxkaBuuii yHiBepcutere « KMIBCbKUI aBialiiiHUI
iHcTUTYT» / Penakuiiina xouneris K. Cemenona [Ta iH.]. — K.: KAI 2025. — 121c.

Marepiany HayKOBO-MIPAKTHYHOI KOH(PEPEHIlii MICTATh y3araJlbHeHHS JOIOBi/IedH HayKOBO-

JocimigHuX poOiT 3100yBaviB BUIIOI OCBITH Ta Mojoaux ydeHux y ramy3i « TPAHCIIOPTHI
TEXHOJIOI'II TA JIOTICTUKA».

Pexomenoosano 0o opyxky HHMP ¢haxyrememy mpancnopmy i 1o2icmuxu
(Ilpomoxkon Ne 4 6io 24 keimns 2025 p.)

I'onoBa oprkomirery:
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CEKIIA «OPI'AHIBANIA IIEPEBE3EHD TA YIIPABJIIHHA HA TPAHCITIOPTI»

I'onosa cexiii: Ipous C.B., K.T.H, TOICHT
Cekperap: Crensikin 1.A., crapmmii Bukiiagagq
YK 656.13

FEATURES OF COMBINING AIR AND ROAD TRANSPORTATION
Serhii Selishchev

State University "Kyiv Aviation Institute”, Kyiv

Keywords: combined transportation, air-road transport, multimodal logistics, freight flow
optimization, transport infrastructure.

Modern logistics increasingly relies on multimodal transportation, where different modes of
transport are combined to achieve maximum efficiency. One of the most promising options is the
integration of air and road transportation. This approach allows combining the speed of aviation with
the maneuverability of road transport, which is particularly relevant for international freight flows,
urgent deliveries, and e-commerce.

The aim of this study is to analyze the features of combining air and road transportation,
specifically their advantages, challenges, and prospects for application in modern logistics. Key
aspects of multimodal transportation, such as efficiency, cost, delivery speed, and infrastructure
constraints, are examined, as well as their significance for the development of Ukraine’s transport
system.

The main advantage of air-road transportation is speed. Aviation enables covering long
distances in minimal time, while road transport ensures precise last-mile delivery—from the airport
to a warehouse or directly to the customer. For example, medical supplies, electronic components, or
perishable goods often require this type of logistics solution.

Another significant advantage is routing flexibility. While air transport operates on fixed
schedules, road transport can quickly adapt to changes, such as flight delays or the need for additional
delivery points. Moreover, combining these modes helps optimize costs: the expensive air segment
is used only for long distances, while the cargo is then transferred to more cost-effective road
transport.

However, such transportation also presents challenges. The first issue is the need for precise
coordination between airlines, road carriers, and customs services. Any delay at the airport can disrupt
the entire logistics chain. The second challenge is the high cost of air transportation, making it

inaccessible for low-margin cargo. The third issue is dependence on infrastructure. Not all airports
5
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have a well-developed road transport network, complicating logistics, especially in regions with
insufficient road development.

In Ukraine, combined air-road transportation can develop due to the growth of international
air routes, particularly through hubs such as Boryspil, Lviv, and Odesa. Digitalization of logistics
also plays a crucial role: automated tracking systems, electronic customs declarations, and cargo
management platforms significantly simplify coordination between different modes of transport.

Conclusion

The combination of air and road transportation is an effective tool in modern logistics that
integrates speed, flexibility, and cost-efficiency. Successful implementation requires infrastructure
development, improved intersectoral cooperation, and investment in digital technologies.

References:

1. Kovalchuk V. P. Modern Transport Systems: Logistics and Management. — Kyiv: Publishing
House "Osvita", 2020. — 320 p.

2. Petrenko O. M. Transport Logistics: Theory and Practice. — Lviv: "Apriori”, 2019. — 245 p.

YK 656.7
OCOBJIMBOCTI OPTAHI3AIIIL XAPYYBAHHS HA BOPTY MOBITPSIHOI'O CYJHA
HA IIPUKJIAJII ABIAKOMITAHII ETTHAD AIRWAYS
KOnisa Anonuyk
eporcasnuit ynieepcumem « Kuiscoxuu asiayitinuu incmumymy, Kuis

Hayxosuil kepisnuk — I 'anna Bonkoecvka, cm. suxnadau

Kirouosi cnosa: Etihad Airways, OopToBe XxapuyBaHHS, Ki1acu 00CIyroByBaHHS, MEHIO Ha OOpTy.

Beryn. Oprani3aiiis 00pTOBOro XapuyBaHHS € KIIFOYOBUM acleKTOM aBialliifHOro cepBicy, 110
BIUIUBA€ Ha piBeHb KOM(OPTY Ta 3aJOBOJIEHICTh NacaxupiB. JlocmiukeHHs o0coOimBoCTel
XapuyBaHHs Ha OOpTy [03BOJISIE OILIHUTH HOro posib y 3a0e3NeyeHHI BUCOKUX CTaHJapTiB
00CITyTOBYBaHHSI B ITUBUIBHIN aBiarfii.

Mera pocaimxenns. J[locnmiautu cucteMy oprasizainii  ©00pTOBOro XapuyBaHHS B
aBiakommanii Etihad Airways, mpoaHanizyBaTl 0COOIMBOCTI MEHIO Pi3HUX KJIaciB 0OCIyrOBYBaHHS
Ta OLIIHUTH 1X BILTUB Ha SIKICTh aBIaI[ifHOTO CEPBICY.

Marepiaaum Ta Meroau. s mociipKeHHsS KOHIENIii OoproBoro xapuyBaHHs Etihad
Airways 3acTOCOBAaHO AHAJITUYHUNA Ta TOPIBHAJIBHUN MeTOIW. AHATITUYHUNH METOJ BKIIIOUAB
BUBYCHHS MEHIO, OOCIIyrOBYBaHHS Ta TEXHOJIOTIM NPUTOTYBaHHS CTpaB Ha OCHOBI O(iLIHHUX

MaTepianiB Ta BIATyKiB macakupiB. [lOpiBHSAIBHUN METOJ JO3BOJUB OIIIHUTH BIJAMIHHOCTI B
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XapuyBaHHI MK KJIacaMH OOCIIyTOBYBaHHS Ta BH3HAUWTH KIFOUOBI (DaKTOpH, IO BILIUBAIOTH HA
TraCTPOHOMIYHHUH JOCBIJ] MTACAKUPIB.

Pe3yabTaTu. ABiakommanis Etihad Airways — oHa 3 HalpO3KIMIHIIIKX Y CBITi, 1l OOpTOBE
Xap4yyBaHHS BUPI3HIETHCS BUCOKOIO SKICTIO Ta BUIITYKAHICTIO. MEHIO 3MIHIOETHCSI 3aJICKHO BiJl
KJ1acy 0OCIyrOBYBaHHS, TPUBAJIOCTI MOJBOTY Ta PErioHy MapuipyTy. PosrisHemo aeranpHime
MEHIO JIJIsl KO)KHOTO KJ1acy, HOTO CKJIaJ0Bi Ta KOHIEIIIS Xap4yBaHHs, 1[0 POOUTH OAOPOXKi 3
Etihad cnpaBHiM racTpOHOMIYHUM 3a/I0BOJICHHSIM.

Knacu o6ciyroByBanns B Etihad Airways:

1. Economy Class (Exonom-kmnac) 2. Business Class (biznec-kiac)

3. First Class (ITepmmii kiac) 4. The Residence (Pe3uneniris)

KokeH ki1ac Mae cBii piBeHb Xap4UyBaHHS Ta CEPBipyBaHHS CTPaB.

B exkoHOM-KJaci macakupu OTPUMYIOTh 30aJJaHCOBaHE XapuyBaHHA. MEHIO aganToBaHe 10
perioHaTbHUX OCOOJMBOCTEH MapIIpyTiB, nepeadadac MOKIMBICTh IONEPEIHHOTO 3aMOBIICHHS
CIeliaJIbHUX CTPaB (BereTapiaHChKUX, KOUIEPHUX, XAISUIBHUX TOIIO) Ta OAAETHCS Y CTAaHIAPTHOMY
IUTACTUKOBOMY Ttocy i [1].

bizHec-kitac 3abe3nedye MiIBUIICHUA PIBEHb CEPBICY Ta po3lmmpeHe MeHro. [lacakupu
MaroTh MOXIIUBICTH BUOOPY 3 KUIBKOX TapsYMX CTPaB, a TAKOK HACOJIO/PKYBATUCS Pi3HOMaHITHUMHU
3aKyCKaMHU, CyllaMy, TapHipaMH Ta MIUPOKUM BHOOPOM siecepTiB. JloCTyHa eKCKITI03MBHA KapTa BUH,
KOKTEHJIIB 1 IIIaMIIaHChKOTO. [2].

[lepmmii knac HaOMMKEHUNM M0 pecTOpaHHOro oOciyroByBaHHs. [lacaxkupu oOuparoTh
1HAMBIlyaJIbHE MEHIO, CKJIaZieHe OOpTOBUMH LIed-KyXapsMH, Ta HACOJIOIKYIOThCs 0araToeTanHo
Tpame3or. MeHI0 BKJIIOYAa€E TYpPMaHCBhKI 3aKyCKM, a TaKOXX CIMPTHHUX HAloOiB INpeMiyM-Kjacy.
XapuyBaHHSI MOKHA IIEpCOHAJI3yBaTH, 3aMOBUBIIM €KCKJIIO3MBHI CTpaBH Ta Aejikarecu [3].

The Residence — ekckimo3uBHe xapuyBanHsi The Residence — VIP-amapramenT Ha 60pTy
Airbus A380, e MeHIO BINOBIJIA€ PiBHIO I’ ATU3IPKOBUX pecTopaHiB. IlepconanbHuil med-kyxap
rOTy€ CTPaBU 3a 1HIUBIAYQIbHUMH NMOOaKaHHAMM, a BUOIp He Mae OOMeXeHb — BiJl CHIJAHKY 10
BUIIYKaHUX CTPAaB BUCOKOI KyXHi. BHKOPHCTOBYIOTECS HAIOPOKYi MPOAyKTH. [Tacaxkxupu MOXKYTh
3aMOBHTH OY/Ib-5IK1 CTpaBH 3a3/1aJIeT1/ib a00 IMiT Yac MOJIbOTY.

Crenianiene meHto Etihad Airways mnpomnoHye chemiagbHe MEHIO IS MacaxupiB i3
0co0IMBUMHU MTOTpeOaMHu, SIKe MOKHA 3aMOBUTH 3a3/1ajeriab. Bkilouae BererapiaHChKi Ta BETaHChKI
CTpaBH, Jl€TUYHE Ta OE3MNIIOTEHOBE XapuyBaHHS, KOILIEPHI Ta XalAJbHI CTpaBH, JUTSIYE MEHIO, a
TaKOX XapuyBaHHS JIJIs TACAXKUPIB 13 AJIEPTI€l0.

Bucnosxu
Boprogse xapuyBanus Etihad Airways BUpi3HSAETbCS BUCOKUM PIBHEM SIKOCTI Ta

IHIWBITyaIbHUM T1IX0JI0OM Y KOXKHOMY Ki1aci o0ciyroByBaHHs. Po3maiTTs MeHIo0, iepcoHatizanis
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CTpaB 1 BUKOPUCTAHHS MPEMIaTbHUX TMPOIYKTIB CTBOPIOIOThH YHIKATLHUN TACTPOHOMIYHHUI JTOCBI/
JUTST TTaCaKUPIB.

Cnucox BUKOPUCTAHHUX JIZKEPETI:

1. Etihad Airways. Economy Class Menu. O¢iuiitauii caiit aBiakomnanii. URL:

https://www.etihad.com/content/dam/eag/etihadairways/etihadcom/Global/Flight%20Menu%
20Pdf/871 Economy 20190821.pdf (nata 3BepHenHs: 26.03.2025).

2. Condé Nast Traveler. Etihad Airways Business Class Review. URL:
https://www.cntraveler.com/story/etihad-airways-business-class-review (mata 3BCPHCHHS:
26.03.2025).

3. Etihad Airways. First Class Experience. Odimiiinuii caiit aBiakommanii. URL:

https://www.etihad.com/en-rs/plan/fly-with-etihad/our-cabins/first (nata 3Bepuenns: 26.03.2025).

V]IK 656.7
AEPOMOPTOBA IH®PACTPYKTYPA SIK ®AKTOP HAIIIOHAJILHOI BE3INEKH
TA EKOHOMIYHOT' O PO3BUTKY

Ounexcanap Kpacnomran

eporcasnuit ynieepcumem « Kuiscoxuu asiayitinuu incmumymy, Kuis

Hayxosuii kepisnux — Coxonoga Onena, K.e.H., 0oyenm

KirodoBi crmoBa: aepomoproBa 1H(PpPACTPyKTypa, TpaHCIOPTHA CHUCTEMa, MIDKHApOIHA
€KOHOMIKa, MI)KHapO{Ha TOPTiBJIs, MOJEpPHI3allisl, aB1acIIONyYeHHS.

AeponiopToBa iH(ppacTpyKTypa € HEeBi/I'€MHOIO CKJIaJJOBOIO TPAHCIIOPTHOI CUCTEMH JIEpKaBH,
1110 BiJIirpae BUPIMIAIBbHY PoJib Y 3a0e3MedeHH] MOOUTbHOCTI HaceNIeHHs], IHTerpallii KpaiHu y CBITOBY
€KOHOMIKY Ta TapaHTyBaHHI HAI[IOHAIbHOI OE3MEKH.

CrarucTiuHi JaHi cBig4aTh, mo y 2020 p. 3araqpbHUN MacaKUPOTOTIK, MO0 0OCITYyTrOBYBaBCS
aeporiopraMi YKpaiHu ckopoTuBcs Maixke Ha 64,39% y nopiBusaHHI 3 2019 p., a Bxe y 2021 p.
JOCITIJKYBaHUH MMOKa3HUK 301bIIMBCS Ha 87,2% 1O BIAHOIIEHHIO JI0 MONEPETHBOT0 POKY (Taldnuis
1).

VYV kpaiHax 13 PO3BHHEHOIO aepOIMOPTOBOI0 MEPEXEI0 crocTepiraerbest 3poctanHs BBII ta
3MEHIICHHsI piBHA 0e3po0iTTs, OCKUIBKM pO3BUHEHAa TpaHCIOpPTHA iH(pACTpyKTypa CIpHse

PO3IMIUPEHHIO eKOHOMIYHUX 3B’ S3KiB [2].
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Ta6mums 1. [MacaxupornoTik uepes aepornoptu Ykpainu y 2020-2021 pp.

ITokazauk On. Bceroro y T.d. MDKHapOIHI
BuMipy | 2019 | 2020 | 2021 % | 2019 | 2020 | 2021 %
21/19 21/19
Binnpasieno ta npudyso [1C | tuc.ox. | 201,2 | 94,0 1524 |-24,25| 162,7 | 69,0 | 1176 |-27,72
B T.4. Ha peryJiipHUX pelicax | tuc.on. | 153,6 | 58,6 96,2 |-37,37| 1249 | 41,7 71,7 |-42,59

ITacaxupOMOTOKH THC.40i. [24334,5/8664,5 | 16221,0 | -33,34 [21994,1| 7628,9 | 14753,8 | -32,92
B T.U. Ha peryJIApHUX pericax |Tuc.uod.(18833,0/5643,5|10172,7 |-45,98 (16530,2|4627,2 | 8738,3 |-47,14
ITomToBaHTa)XOOTOKHU THC.T 60,2 | 52,2 63,2 498 | 584 | 515 62,5 7,02

B T.4. Ha peryJsipHux peiicax | tuc.t | 54,1 | 40,8 52,5 -2,96 | 530 | 404 51,9 -2,08

IDicepeno: nobyoosano na ocnosi [1]
HepxaBu €porneiicbkoro Coro3y, CIIIA Ta iHIMX pO3BUHEHUX KpaiH aKTUBHO PO3BHBAIOTH

aBialliiHy 1H(PaACTPYKTYPY, 3JIy4ar0uy MPUBATHUH KaIiTaj Ta BIPOBAKYIOUHU MEPEI0BI TEXHOIOT 1]

(puc.1) [3].

Adoption of End-to-end.biometric
generative Al passenger journey
New digital services The innovative New mobility

) fferings (UAM,
airport of tomorrow ;tjﬂﬁija‘my,_)

(app, Metaverse...)

Next-generation fuels and
advanced energy
management (SAF, smart
grid...)

Intelligent and
autonomous operations | L

Pucynox 1. InHOBaIiiiHI aepONOPTOBI TEXHOIOT11

Horcepeno: [3]

Y J0BrocTpokoBiil MEPCHEKTUBI 1€ J03BOJIUTh YKpaiHi 3MILHUTU CBOI MO3MIII Y CBITOBIH
aBialliifHii Mepexi Ta CTaTH KJIFOYOBUM BY3JIOM IMOBITPSHOTO crioidy4eHHs y Cxinniit €Bpomi [4].

Bucnosxu

AepomnopToBa 1HPPACTPYKTypa € BAXJIMBUM YHUHHUKOM HAI[IOHAJIBHOI O€3MeKu Ta
eKOHOMIYHOrO PO3BUTKY Ykpainu. Ii MosjepHisallisi Ta PO3BUTOK MAalOTh CTAaTH MPiOPUTETHHUMH
HanpsiMaMH JepXKaBHOI MOJITHKH, L0 CHPUSATHME 3MILHEHHIO €KOHOMIKH, MiJABHILIEHHIO PiBHS

MDKHapOAHOI iHTerpauii Ta 3a0e3MeYeHHI0 HalllOHAIbHOT Oe3neku. BukopucTanHs MiXHAPOJHOTO

9
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JIOCBITY Ta 3aJTy4EHHS IHBECTHUIIIN TOMTOMOXKE YKpaiHi B HAMKOPOTII TEPMIHA OHOBUTHU a€POMOPTOBY
MEpeXXy Ta 3a0e3MeUnTH i BiMOBIHICTS Cy4aCHUM BUMOTaM O€3IMeKH Ta €(pEKTHBHOCTI.

Cnucox BUKOPUCTAHHUX JIZKEPEJI:

1. Odiuiinuit moptan JlepkaBHoi aBianiiHoi ciyx0u Ykpaiau. URL: https://avia.gov.ua/pro-
nas/statistika/periodychna-informatsiya/

2. lvannikova V., Sokolova O., Cherednichenko, K. How the War in Ukraine Impacts Global
Air Transportation Ecosystem: Assessment and Forecasting of Consequences. Lecture Notes in
Intelligent Transportation and Infrastructure., 2024, Part F2296, pp. 386-401. DOI:
https://doi.org/10.1007/978-3-031-52652-7_38.

3. Designing Next-Generation Innovative  Airports. URL.: https://www.sia-

partners.com/en/our-capabilities/designing-next-generation-innovative-airports.

4. Bucomnpka L.I., Conosiioa O.0., Cokonosa O.€., bopeus [.B., Bansko A.M. Crpareriuauii
po3BuTOoK aepornopty «bopucninbe» B mnoBoeHHHMI nepion. «Bueni 3amucku THY imeni B.IL
Bepnaacekoro. Cepis: Texuiuni Haykm». 35 (74) Ne 1 (4.2). 2024. 147-155.
https://tech.vernadskyjournals.in.ua/journals/2024/1_2024/part_2/26.pdf.

UDC 004.032.26:656.7
NEURAL NETWORK MODELING OF THE TRANSPORTATION PROCESS
Karyna Tiutiushchenko
State university "Kyiv aviation institute,” Kyiv.
Scientific supervisor — Oleksandr Yakushenko, Ph.D., Associate Professor.
Keywords: neural networks, traffic modeling, neural network modeling, traffic, route
optimization.

The relevance of the research lies in the significant role of traffic modeling in aviation
transport engineering. In the conditions of rapid growth in demand for air transportation, optimization
of flight routes, improvement of air traffic safety and minimization of aviation's impact on the
environment are becoming crucial.

The aim of the study is to investigate the effectiveness of neural network models in the analysis
of air traffic flows, in particular in predicting aircraft behavior, optimizing flight routes, and
increasing the efficiency of air transport systems.

Materials and methods. Statistical methods were used to scientifically substantiate the results
of studies on air traffic flow forecasting and aircraft tracking. Mass observation methods were used
to collect large-scale air traffic data from various sources, including flight recorders, radar systems,

ADS-B transponders, meteorological sensors and GPS tracking devices.

10
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Results. One of the most advanced methods of air traffic modeling is the use of neural networks
for aircraft tracking, which allows for the automatic detection and classification of aircraft based on
data obtained from various aviation sensors. The main parameters of air traffic are aircraft speed,
traffic density, and flight intensity, which are interconnected:

q = kac.v,
where — (q) is the traffic intensity, (K) is the traffic density, (V) is the traffic speed.

Due to their ability to analyze large amounts of data, neural networks are a powerful tool in air
traffic modeling. In particular, convolutional neural networks (CNN) and recurrent neural networks
(RNN) are widely used.

By taking into account the dependencies between past and current values, LSTMs are effective
at predicting vehicle behavior based on historical data. Accurate modeling requires the collection of
large amounts of traffic data. Sensors such as accelerometers, gyroscopes, and GPS devices facilitate
data collection [1].

Real-time data processing requires powerful computing resources and efficient algorithms. The
variety of aircraft types and flight conditions requires adaptive models that can take into account
different operating scenarios [2].

The theory of transport flows considers traffic as a continuous flow and is expressed by the

continuity equation:

Ak a(kic.v) o
ant ax '
where (k) denotes traffic density, (v) represents speed, (t) denotes time, and (x) corresponds to
the spatial position along the route.
An important aspect of traffic theory is the relationship between speed and density, which is

often modeled by the Greenschild equation:

— 1 k
'U—'Uf kj,

where — (vf) the free stream velocity, a (Kj) - is the maximum traffic density.
Traffic models using neural networks can be divided into
e microscopic
e Mmesoscopic
e macroscopic,
depending on the level of detail required. Microscopic models simulate the behavior of individual
vehicles, capturing complex interactions. Mesoscopic models bridge the gap between microscopic
and macroscopic approaches by considering groups of vehicles as a single entity [3].

Conclusions

11
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Neural network modeling relies on a strong theoretical framework that describes the complex
interactions of transport systems. The implementation of these models increases the efficiency, safety
and environmental sustainability of air traffic, which ultimately improves air transport management.
A systems approach to neural network modeling of transport traffic ensures that every aspect of
transport is analyzed and optimized, which will contribute to making comprehensive transport
management decisions.

References:

1. Naiyan Wang, Dit-Yan Yeung. Learning a Deep Compact Image Representation for Visual
Tracking - 2013 pp.1-9
2. Mouna Jiber, Imad Lamouik, Yahyaouy Ali , My Abdelouahed Sabri. Traffic Flow Prediction
Using Neural Network - 2018 p. 4
3. Juncong Lin, Chenggiao Lin, Qi Ye. "Attention based convolutional networks for traffic
flow prediction.” Multimedia Tools and Applications, Vol. 83, pp. 7379-7394, 2024.

YK 656.339.3
OBIPYHTYBAHHS JOUIJIBHOCTI 3BAITPOBAJI)KEHHS CUCTEMMU YIIPABJITHHSA
TPAHCIIOPTOM IIPH OBCJIYTOBYBAHHI HIAITPUEMCTB COEPU PUTENTY
Kartepuna Cinaesa, ilmutpo Cinamon
IIpAT BH3 « MAYVII» Xapxiscokuil incmumym, Xapkie

Hayxoeuii kepienux — Onexcanop Cymeys, 0.e.H., npogh.

KnrouoBi croBa: nmifinpueMcTBa, chepa puTeisly, CucTeMa yrnpasiiHHS TPAaHCIIOPTOM.

[TpoekT 1HTeNeKTyami3alii YHpaBliHHS TPAHCIOPTHUMHU TEPEBE3CHHSIMHM MPOIYKIIl €
JKUTTEBO HEOOXITHUM JUIsl TIOKPAIICHHS SIKOCT1 JIOTICTUYHOTO 3a0e3IeUeHHs MiAMPUEMCTBA, aKe
NO€HAHHS JaHUX 13 pI3HUX 1H(QOpMaLIHUX JKepe, iX 30epekeHHs Ta eeKTUBHA 00poOKa pa3oM
13 3aCTOCYBaHHSM CKJAQJHUX QAHAJIITUYHUX AITOPUTMIB HAJacTb MOKIMBICTH HiANPHEMCTBY:
ONTUMI3YBaTH OI3HEC-TIPOIIECH TPAHCIOPTYBAaHHA TMPOMYKII HA NUBIXY BiJ CKIAIiB, JI€
30CepeKYETHCSl TOBapHA MPOYKIis, 10 MyHKTIB peasizalii; MiABUIIMTH MTPOAYKTUBHICTH Mpalll y
MeKax JIaHIIOKKa MOCTaBOK; 3allpOBA/KyBAaTH 1 PO3BUBATH Cy4YacHI TEXHOJOIil 00CIyroByBaHHS
KJIIEHTIB; 30UIBIINTH HOMEHKJIATYpY 1 aCOPTUMEHT TOBapiB Ha MOJHIIX Mara3uHiB. 3a IUX YMOB
(GYHKIIIOHANBHICTh CUCTEMU YIPABIIIHHSA TPAHCIOPTOM Ma€ OyTH KOMIUIEKCHOIO Ta MIATPUMYBaTH
aBTOMATH3AaIlll0 BUKOHAHHS BCIX OINEpaliifHUX Opoueayp, 110 MOB’sA3aHi 3 00CIYroBYBaHHSIM
cnoxuBayiB. TakuMu onepanitHiMy IpoLeypaMH €:

— BEJICHHS: a) 0a3M JaHUX NepEeBI3HUKIB, 0) 3ac001B TPAaHCIOPTY 1 BOJIIB, B) icTOpii B3aeMOil

3 MepeBi3HUKAMU;

12
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— aBTOMaTH4He (JOPMYBaHHS OOCSTY BiABAaHTAXEHb TOBAPHOI MPOAYKIIIl HA MEBHY AaTy IS

KO>KHOT'O MarasuHy, 110 3HaXOUThCS y MeXax MOJIIrOHy 00CIyroByBaHHS;

— AaBTOMATWYHE IUIAHYBaHHA MAapUIPyTiB pPyXy 3aco0iB TpaHCHOPTY 3 HEOOXiIHOO
YHCENBHICTIO Ta BAHTAXKOIILI €MHICTIO;

— aBTOMAaTH3allisl IIaHyBaHHS TPAHCIOPTY (MIPU3HAYEHHS TPAHCIIOPTHOIO 3aco0y, MpHUUely,
BOJIis1) 13 3aXMCTOM BiJl XUOHHMX PIIICHB;

—aBTOMAaTU4YHE 1HGOPMYBaHHS MarasWHIiB PO MApIIPYTH PyXy 3aco0iB TPaHCIOPTY 3
OYiKyBaHHM 4acOM MPUOYTTS;

— (hopMyBaHHs MaKeTy JOKYMEHTIB JUIsl BiABAHTA)KEHHS Ta [I€PEBE3E€HHS TOBAPHOI MPOIYKIIIi;

— ONTHUMI3aIlsl MapHIpyTiB MEpeMIIIeHHsT 3ac00iB TPAHCIOPTY Ha OCHOBI CTAaTHCTHYHHX
naHux (icTopii mepeBe3eHb) Ta MPOrHO3yBAHHS MICIIb, 1€ YTBOPIOIOTHCS 3aTOPH.

Ha npakrtuiii po3poOka CUCTEeMH yIpaBIiHHS TPAHCIIOPTOM MOXe OyTH 31HCHEHA IITATHUMHU
CHiBpOOITHUKAMHU BTy 1HQOpPMAIIITHUX TEXHOJOTIH 13 3alydyeHHSIM MalOyTHIX KOPHCTYyBadiB
CHUCTEMHU [0 NpUHMaIbHOro TecTyBaHHA. lle HajgacTe MOXKIMBICTH HiANPHEMCTBY MiHIMi3yBaTH
HEOOXI1/THI IHBECTHIIIi B PO3pOOKY HOBOTO MPOIYKTY.

BpaxoByroun BHCOKY HMOBIpPHICTH €BOJIOIIIOHYBAaHHS Oi3HEC-BUMOI MiJ Yac pPO3POOKH
CUCTEMH YIIPaBJIiHHSA TPAHCIIOPTOM, ONTHMAJIBHOI METOJOJIOTIEI BEAECHHS NPOEKTY € THYy4Ka
po3pobka. Came 1151 po3poOKa HaJla€ MOXKJIIMBICTh OTPUMATH aKTyasli30BaHU Ta IKICHUHA TPOrpaMHUN
IPOAYKT IO 3aBEPIICHHIO TPOEKTY CHUCTEMH YIPABIiHHS TPAaHCHOPTOM. bBinmbmr Toro, rHy4ka
METO/I0JIOTISI pO3pOOKHU Tiepeadayae BUITYCK pemi3iB SKOMOra 4acTilie, 3 MepioIUYHICTIO BiJ JBOX
TUXHIB 10 ABOX MicsmiB. Ile HagacTh KoprcTyBayaM He TUIBKU MPOBOJUTH MOETAMHI NMPUTMAaIbHI
TECTyBaHHs, a i BUKOPUCTOBYBATH NPUHHATI MOIYJi B CBOiM Oi3HEC-AISTIBHOCTI 1€ 3aJ0BrO 10
3aBEpILEHHS MPOEKTY.

BukopucraHHs aBTOMAaTH30BaHOI CHUCTEMH YIIPABIIHHS TPAHCIIOPTOM 3 aBTOMATHYHHMHU
poO3paxyHKaMH OOCATiB BiJBAHTaXKEHb, TPAHCIIOPTHUX MOTPEO Ta MAPIIPYTIB MaTUME €KOHOMIYHHUN
eeKT y TphOX BUMIipax:

— 30UTBIIMTHCA BIZCOTOK CBOEYACHUX 1 MOBHUX MOCTAaBOK Bij ckianiB A0 MarasuHiB (OTIF),
10, CBOEI0 YEprorw, MPHU3BEIE 10 CKOPOUYEHHS KIIBKOCTI PYyNTIOp (MyCTHX TOBAapO-Micllb Ha
HOJIHUIISX ), IPUYMHOIO SIKMX OyJIM 3aTPUMKH Y BIJIBAHTAXEHHI IPOAYKIIT 31 CKIIadYy;

— CKOPOTSTHCSI BUTPATH HA TPAHCIIOPTYBaHHS MPOAYKIIIT;

— CKOPOTHUTHCS POOOYHIA Yac, 0 BUTPAYAETHCS HA TUIAHYBaHHS, a BiJIIOBITHO 3MEHIIIATHCS
BUTPATH Ha TIEPCOHAIL.

[TpoekT po3poOKH IHTErpOBaHOI CHCTEMH YIPABIiHHS TPAHCIOPTOM € EKOHOMIYHO
JOUITBHUM JJIs1 TPAHCIIOPTHUX KOMIAaHii, 1110 00CIyroBYIOTh HIANPUEMCTB chepH puUTeiliy, amxe y

BIJIMOBITHOCTI 3 HASBHUMH Pe3yJIbTaTaMH MPAKTUKHU MEPi0JT OKYITHOCTI MPOEKTY CTAHOBUTD TPIIIKH

13
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OlbIIIe HIXK OJHH PIK, a pEHTAOCIBHICTh IHBECTHUIIIN 32 YMOBU BUKOPHCTAHHS CUCTEMHU YIIPABIIIHHS

TPAHCIIOPTOM 5 POKiB, CTAHOBUTH 1moHA 200 BIJICOTKIB.
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In the modern world, an active strategy for the railway transport system should be chosen.

Let's use the idea of the operation of a rail transport system to illustrate the life of an octopus.
The main feature that is useful when translating from an octopus to a rail transport system is the
behavior in terms of positioning, activity, and flexibility.

The purpose of the study is to prove that the “octopus” decision-making model for the
functioning and development of the railway transport system (with increased purposeful activity,
natural, proactive and reactive flexible behavior) is the most promising for the railway network than
any other.

This topic has been considered in recent years in scientific articles by Dmitrichenko M.F.,
Khodakivskyi O., Khodakivska Y., Kuzmenko O., Shcherbina M., Kolesnichenko O. [1, 2].

To scientifically substantiate the results of research on choosing the optimal strategy for the
functioning and development of the railway transport system, analysis methods were used according

to the following criteria: Maximax, Bayes, Laplace, Wald, Savage, Hurwitz.
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To prove this idea, a model of decision-making regarding the functioning and development of
the railway transport system was developed in the first approximation. A simulation was conducted
with the formation of a matrix of the effectiveness of the decisions made (Table 1).

Table 1
Effectiveness matrix of decision-making.

4; ul B B
4 1 3 5|
A 1 2 3
A; 3 2 1

Where: strategy A1 is understood as the operation of the railway transport system based on the
"octopus™ concept (active in terms of the quantity and quality of customer orders for transportation
and having flexibility "on tentacles" in all areas of activity, except for mass transportation); strategy
A: - the activity of the railway transport system, which involves the use of only classical instruments
of the functioning and development of the transport system; strategy As - the Soviet (relatively passive
in terms of the number and quality of transportation orders) type of activity of the railway transport
system; external conditions P; - conditions for the functioning of railway transport in a country of the
Soviet era; external conditions P2 - conditions for the functioning of railway transport in a country at
the stage of transition from a Soviet economy to a market economy; external conditions P3 -
conditions for the functioning of railway transport in a country with a market economy.

As a result of solving the matrix according to various criteria, strategy A1 was recommended
more often than any other (Table 2).

Table 2
The result of the calculation when the optimal strategy is chosen using criterions
Strategy Criterion
Maximax Bayesian Laplace Wald Savage
A1 3,1 2,01 2,03 1 2
A2 3 1,98 2 1 2
Az 3 1,98 2 1 2,1

The results of the research indicate that the most effective and promising strategy is A.

The problem is solved by introducing continuous monitoring of the railway system. Based

on this, a procedure should be developed and implemented to bring the railway system to a state in

which it can achieve better results.

Conclusion:

Based on the developed decision-making model for the functioning and development of the

railway transport system based on the "octopus” concept, a result was obtained that indicates the need
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to build a railway transport strategy based on an increased level of purposeful activity. The scientific
principles of organizing the activities of natural monopolies should be based not only on the use of
classical tools for the functioning and development of transport, but also on new ones - with increased
purposeful activity, natural, proactive and reactive flexible behavior.
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Haniline mporuo3yBaHHs aca)kKupONOTOKY JIJIsl IEBHOT'O a€POMOPTY € BaXJIMBUM €TarioM JJist
OPUNRHATTS TpPaBWIBHUX pIlIEHb HIOA0 MaWOYyTHIX I1HBECTULIH B 1H(PACTPYKTYpy aepomopry,
Tapu(PHOI MOJIITUKU, TOJJANBIIOT0 (POPMYBAHHS CTPATETi PO3BUTKY.

MeTor0 JOCHIIKEHHST € TPOTHO3YBaHHS MDKHAPOJHUX KBapTalbHUX MaCaXKHUPChKUX
nepese3eHb B aeponopty Kpakis-banine iMm. loanna Ilasna I1.

Jlnis IKICHOTO MPOTHO3YBaHHs MOXHA BUKOPHCTOBYBATH PidHi J1aHi 00CATYy aBianepeBe3eHb,
aie Oumpin 1HGOPMATHBHUMHU € KBapTaidbHI ab0 MICAYHI JaHi, OCKUIBKM BOHH JO3BOJISIOTH
CIocTepiratu BIUIMB CE30HHOCTI Ha oOcsr nepese3eHHs. Ha npuknaai aeponopty Kpakis iM. loanna
[TaBna II, mo € Apyrum 3a 3aBaHTaxeHicTio B [1ombIi, mpoaHanizyeMo KBapTalbHI 1aHi Ta iX BIUTUB
HAa M0J1aJIbIIIe TPOTHO3YBAaHHA. BiAMOBITHO 10 CTATUCTUYHHX JaHUX HaBEJEHUX Ha O(pillIHHOMY CalTi
«YTpaBmiHHS UBUTHHOIO aBiaiieroy, aepornopt mpotarom 2013-2019 pokiB o6cimyryBaB Outbie 37
MJTH. TIACAXHUPIB, TOOTO MIOPIYHO OUIBINE 5 MITH. TTACAXKUPIB, 11€ TIOKA3YE, M0 € BETUKHI MOTSHITIAT
aepomopTy CcTaTH TpaHcmopTHuM xabom [1, 2, c¢. 112-116]. Ha puc. 1 HaBemeHO AMHAMIKY

KBapTaJbHUX MMaCAXUPCHKUX aBiarnepeBe3eHb B aeponopty Kpakis iM. loanna Ilasna II.
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AMIUTITYIa KOJTMBAaHb KBAPTAIBbHUX OOCSTIB aBianiepeBe3eHHs
3000 000
2 000 000 B BB
1 000 000 B R BB
BT T TL L
123456789 10111213141516171819202122232425262728

Puc. 1. 3araiibHa KiJIbKICTh TACAXXHUPIB B KBapTadbHOMY BHpa3i B aeporopty Kpakis iM. loanna
[TaBna Il mpotsarom 2013-2019 pp.

PucyHOK neMOHCTpye, 10 iCHy€ Ce30HHA 3aJISKHICTh aBiallepeBe3eHb B JOCIIKYBAaHOMY
JacoBoMy psifi. HaliMeHIINi monmuT Ha aBiariepeBe3eHHs B a€POTOPTY CIIOCTEPITAETHCS B TIEPIIOMY
KBapTall KOXXHOTO POKY, a HaWOUIbIIMN - B TPETbOMY KBapTadi, Taka CE30HHICTb MOXke OyTu
CIpPUYMHEHA PSAAOM IPUYUH, HANpUKIAJ, MMOEJHAHHAM Hacamiepea TYPUCTHUYHHMX Ta CE30HHHUX
daxropis. [Ipotsrom 2013-2018 pokiB criocTepira€Tbest MPUOIM3HO MOCTIHHA aMILTITY/1a KOJTUBAaHb
o0csTy aBianepeBe3eHb, il OLIHUTH MOYKHA Yepe3 TPUBAJICTD MEPi0y KOIUBaHb, TOOTO BiPI3Ky Yacy
MK CYCITHIMU TOYKaMHU MakCUMyMy 1 MIHIMyMy, 11O JOpiBHIOBaTHME 4 KBapTajam, a aMILIITya
CE30HHUX KOJIMBaHb — npubau3Ho 0,45 MIIH. macaxupis.

OcCKinbKM BHYTPIIIHINA MacaKUpomnoTik B aeponopTy KpakiB CTaHOBUTH B CEperIHBOMY
6sm3bK0 0,10 MITH. macaxupiB y NOpiBHsIHHI 3 1,18 MJIH. mac. MIXXHApOAHUX MEPEBE3EHb, IPOBOJAUTH
IIPOTHO3YBAHHS MOYKHA CHUIBHO 3 MIKHapogHUM. [IpoTe Ha puc. 2 HaBeJEHO NPUKIIA] BaXJIUBOCTI
3aCTOCYBaHHS MEX JIJIsl IPOTHO3YBAHHS JJAHUX, OCKUIBKH BiA3HAYAETHCS, 1110 MOJIeNbHI AaHi 11 2019
POKY MaloTh MOXMOKY Ta BIAMIHHICTh 13 peadbHUMU. [IporHozoBaHe 3Hau€HHs € MPOAOBKEHHSIM

Jllara3oHy ICTOPUYHUX 3HAYEHb JaT, 10 € 0e3MEPEPBHOI0 YACOBOIO MIKAJIOK 3 PIBHUM IHTEPBAJIIOM

MiX matamu [3].
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Puc. 2. IIporuo3 Mi>kHapoAHOTO MAaCaKUPOTIOTOKY Ta BCTAHOBJICHHS MEK ITPOTHO3Y
Bucnosok
Ha npuxnani aeponopry Kpakis-bamine im. loanna ITaBna II mpoBeneno aHamiz i mporsos
MDKHApOJAHMX 1 BHYTPIIIHIX MAacaXKUPCHKUX NEpeBe3eHb Ha OCHOBI BUKOPHCTAHHS OAHO(PAKTOPHOI
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MOJIEJII YaCOBHX PSIIB, III0 BUKOPUCTOBYE JIMIIIE MUHYJII JIaH1 TIPO MACAKUPOMOTIK 0€3 ypaxyBaHHS
IHITUX €K30T€HHUX 3MIHHHX.
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Autonomous vehicles, or self-driving cars, have rapidly evolved from experimental
prototypes to real-world technology that’s already making its way onto our roads. These vehicles
represent a major leap in innovation and are steadily moving toward widespread adoption.

Several key technologies make autonomous driving possible. Perception systems rely on
LiDAR, radar, cameras, and ultrasonic sensors to understand the vehicle’s surroundings. LiDAR
creates detailed 3D maps by bouncing laser pulses off objects and measuring how long they take to
return, providing precise distance data. Radar helps detect objects and measure their speed, especially
in bad weather when LiDAR and cameras may struggle. Cameras capture visual details needed to
recognize traffic lights, road signs, and other important elements. Ultrasonic sensors assist with short-
range detection, making them useful for low-speed maneuvers like parking [1].

To create a complete and reliable view of the environment, sensor fusion algorithms combine
data from these different sources, compensating for the limitations of individual sensors. GPS, along
with Inertial Measurement Units (IMUs) and wheel movement data, ensures accurate positioning.
High-definition maps add another layer of detail, providing information about road layouts, traffic
signs, and infrastructure [2]. When combined with real-time sensor input, this data helps autonomous
vehicles navigate precisely. Advanced algorithms then analyze the surroundings, plan routes, adjust
speed, and respond to other vehicles and pedestrians—balancing safety, efficiency, and passenger

comfort.
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Despite major advancements, autonomous vehicles still face significant technical and

infrastructure challenges. Sensor reliability remains a concern, as harsh weather conditions like heavy
rain, snow, or fog can interfere with detection systems, making it harder to accurately identify objects.
Navigating busy city streets is another hurdle—self-driving cars must handle unpredictable elements
such as pedestrians, cyclists, and human drivers who don’t always follow the rules. Developing Al
that can understand and react to these constantly changing scenarios is crucial for safe autonomous
driving.

Infrastructure is another challenge. Many roads weren’t designed with autonomous vehicles
in mind, and faded lane markings or inconsistent traffic signs can make navigation more difficult. On
top of that, the lack of universal regulations for testing and deploying self-driving cars creates
uncertainty, and unresolved legal questions—Ilike determining liability in the event of an accident—
add further complexity [3].

While autonomous vehicles have come a long way, overcoming these technical and regulatory
hurdles is essential for their safe and widespread adoption. Continued improvements in core
technologies are bringing us closer to a future where fully autonomous transportation becomes an
everyday reality.
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Multimodal transportation is an important element of modern logistics, as it provides
efficient transportation of goods using several modes of transport. In the context of globalization and
growing volumes of international trade, logistics companies and operators face challenges in
optimizing transport processes. The main problems are delays at the junctions of different modes of
transport, the high cost of transportation and the complexity of managing logistics chains.
Optimization of multimodal transportation allows you to reduce costs, reduce delivery times and
minimize environmental impact. Scientific studies [1, 2] note that digital technologies and automation
play a key role in improving the efficiency of multimodal transportation.

Identification of methods and tools for optimizing multimodal transportation to increase their
efficiency, economic feasibility and environmental sustainability.

For the analysis of multimodal transportation, methods of system analysis, mathematical
modeling and logistics planning are used. In particular, route optimization algorithms, methods to
reduce transportation costs, and digital solutions such as transport platforms and blockchain
technologies are used. The use of software to simulate transport processes allows you to evaluate the
effectiveness of various delivery scenarios.

Optimization of multimodal transportation can be achieved by:

. Use of digital platforms for coordination between transportation participants;

. Implementation of automated supply chain management systems;

. Route optimization using artificial intelligence algorithms;

. Minimizing environmental impact by choosing environmentally friendly modes of transport;

. The use of paperless technologies and electronic document management to reduce the time of
cargo handling;

. Integration of 10T solutions for real-time monitoring of the condition of goods;

. Development of infrastructure of multimodal transport hubs;

. The use of hybrid transportation strategies, combining different logistics schemes to increase

the flexibility of transportation.

Mode of transport Speed Cost Ecology

Car High Average Average
Railway Average Low High
Maritime Low Low High
Aviation High High Low

Table 1. Comparative analysis of transport modes in multimodal transportation
It is also advisable to consider the impact of state regulation policy on the efficiency of
multimodal transportation. Many countries are implementing initiatives to stimulate environmentally

friendly transport, which affects the choice of optimal routes. For example, the use of "green
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corridors™ and special intermodal terminals helps to reduce transshipment times and reduce carbon
dioxide emissions.
Conclusion
Optimization of multimodal transportation is a key direction in the development of modern

logistics. The use of digital technologies and intelligent control systems can significantly improve
transportation efficiency, reduce costs and increase the environmental sustainability of transport
processes. Particular attention should be paid to the introduction of innovative technologies that allow
for more flexible and reliable management of multimodal logistics processes. Further research should
focus on developing models for forecasting demand for multimodal transportation and improving
integrated logistics management systems.
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BI3HECI
Muxansask AHTOH
Hepoicasnuii ynieepcumem « Kuigcoxuti agiayitinuu incmumymy
Hayxosuii kepienux — k.e.H., ooy. Ilpoxon ’esa Anina Anamoniisna
KnrouoBi cnoBa: pekiiaMa, MapKETHHIOBI KOMYHIKallii, OpeHJa, peTeilsl, NpocyBaHHS,
TipKATai3alis, Melia, KOHTeHT, JOMOBHEHA PeallbHICTh, COolliai3allis PeKIaMu.

CyuacHi TeXHOJIOT11 CTPIMKO PO3BUBAIOTHCS, 1 MAPKETUHIOBI KOMYHIKaIlii 3MyIIeH1 MOCTIHHO
aJlanTyBaTUCs 0 HOBUX yMOB. lle oco0nrBo MOMITHO B peKkiaMHii cdepi, 1e TpaauLiiHi cTpaTerii
HIBUJKO BTpavaroTh akTyaibHicTh. ILllopoky, a 1HOJMI HaBiTh MIOMICSIS, 3 SBJISIOTHCA HOBI
IHCTPYMEHTH, METO/IU Ta HAMPSMKH, 1110 3MIHIOIOTh MIAXOIU 10 PEKIaMHOI AisTbHOCTI. HailbimpImmii

BIIJIMB Ha I_Ii IMponecu Ma€ NIBUAKC 3pOCTAHHSA IHTCpHCT-pCKHaMI/I Ta BCCOXOITHa L[I/I(I)pOBi3aI_Ii}I.
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CBIT HaBKOJIO HAC 3MIHIOETHCS 3 HEMMOBIPHOIO IIBUIKICTIO, 1 1€ NUHAMIYHUA PO3BUTOK
OXOIUTIOE BCl c(hepu KUTTA — BiJ MOJITHKKA Ta YMOB Ipalli J0 3aco0iB MacoBoi iH(opmarii Ta
MapKeTUHTY. TeMII 3MiH CTa€ HACTIIBKU CTPIMKHUM, IO HOTo JeAali CKIIaaHile KOHTPOIIOBaTu. Mu
JKUBEMO B pEAIbHOCTI, Jie¢ JOMIHYIOTh HECTaOUIbHICTh, HeNepen0auyBaHiCTh, CKJIATHICTh 1
Oararo3HadHicTh [1].

VY Takux yMmMOBaXx Cy4acHI KOMIIaHIl 3MyIlIeH1 OyTH THYYKMMH Ta OINEpPaTUBHO pearyBaTH Ha
BUKIIMKH. [le BUMarae cTBOpeHHs] KOMIIAKTHUX 1 CIEIiaTi30BaHUX ITiIPO3AUTIB 3aMICTh TPOMI3IKHX
0araTo(yHKIIOHAIBHUX CTPYKTYp, BUKOPUCTaHHS THYYKUX i€papxiii 3amicTh TpaauLiiHUX
BEPTUKAJIBHUX CHCTEM, a TaKOX JeleHTpaiizauii HOpuiHATTS pimeHb. OpeHpa Ta CHUIbHE
BUKOPUCTAHHS PECYPCIB CTatOTh €()EKTUBHIIIMMHU 32 BOJIOIHHS aKTUBAMHU, & TBOPUYICTh — KIIFOUOBUM
dakTopom ycmixy. PoGoui mpocropu TpaHchOpMyIOThCS: (GopMaT KOBOPKIHTY HalyBae
MOITYJIIPHOCTI, a Oe3repepBHEe HaBYaHHS Ta PO3BUTOK IEPCOHATY CTAIOTh HEOOXITHICTIO.

Oxkpemy yBary BapTO MNPUAUIATH 11e5M, SKI BU3HAYATUMYTh €(EKTHBHICTH PEKIAMHUX
KaMIlaHiid y HaWOIMKY1 POKH.

Benuki OpeHaM akTHBHO HIYKAaIOTh HOBI CIIOCOOM B3a€MOZIl 3 IUILOBOIO ayAWUTOPIEIO,
BIIPOB/KYIOUM HECTaHIAPTHI TOProBeabHi Moeni. OIH 13 TaKUX MiAXO0/IIB — KOHIIETIIIS «Mara3uH
y MarasuHi», sk 1e 3poouna IKEA, po3mupuBIIM CBOIO MPUCYTHICTh Yepe3 BIAKPUTTS PECTOPaHIB.
OnnaifH-KOMIIaHii TaKoX MparHyTh OyTH OMIKYMMH JO CIOXXKHBauiB, BIAKpHUBarO4YM (i3HuHI
MarasuHy, 10 3MILHIOE IHTErpalil0 MDK HUPPOBUMHU Ta TPAaJULIHHUMH KaHalaMH IMPOJAXIB.
BukopucTtanHsi BCIX MOXJIMBHX TOUYOK KOHTAKTy 31 CIOXKHMBAauYaMU CTa€ BUPIIAIBHUM (aKTOPOM
ycnixy. [Ipote 61bIIiCTh KIACHYHUX PUTENUIIEPIB MOKHU 110 HE JEMOHCTPYIOTh 3HAYHUX Pe3yJIbTaTiB
y IbOMY HamnpsMKy. TeXHOJOriuHUi mporpec BU3HAUUTh MailOyTHIX JilepiB PUHKY, 3aJIMIIAI0YU
1032 IPOI0 TUX, XTO HE 3MOXKE aanTyBaTucs [2].

[{inpoBe TeneOaueHHs MiABUIIYE €(PEKTUBHICTh PEKJIIAMHUX KaMIaHIM 3aBAsKU MO€IHAHHIO
TPaJULIMHOTO TEJIEBI31IMHOr0 KOHTEHTY 3 TapreTOBaHUMHU Bijeopoiukami. Lle no3Bosse oTpumaru
MaKCHUMaJIbHE OXOIUIEHHS, BOJHOYAc 3a0e3nedyrodyu Oidblll TOYHMM KOHTPOJIb HaJ pPEKJIaMHHUMHU
MaTepiajgamu. [HTerpauisi MOXJIMBOCTEH KJIAaCHUYHOTO Tesne0aueHHd 3 HUPPOBUMHU TEXHOJOTISIMU
3HAYHO MOKpAIy€e AKICTh MAPKETUHIOBUX KOMYHIKAIIii.

Bi/1IeOKOHTEHT 3aJIMIIAEThCS MOTYKHUM 3ac000M KOMYHIKAIlil Ta MpoAaxiB, 1 #oro posnb
auie 3poctatuMe. Ha BiaMiHY Bif TEKCTy, sIKHMil Moxe OyTH HENpaBUJIbHO BUTIIyMAayeHHUH yepes
cyO’eKTUBHE CIPUUHATTS, BiZieo Nepeaae iHpopMalio YiTKilIe 3aBISKU HeBepOaJIbHUM CUTHAIaM —
MiMiIi, >kxectaM, iHToHamii. lle migBuIye piBeHb AOBIpH ayAMTOpPii Ta MOKpAIIy€e B3a€EMOIIIO 3

OpeHIoM.
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TumuacoBi Bimeodopmaru, Taki sk Instagram Stories Ta Facebook Live, HaOyBawoTh
nonyssspHocTi. KopucTyBadi akTMBHO CTBOPIOIOTH KOHTEHT CaMOCTIHHO, IO CIPOIIYE OpeHIaM
MPOCYBAHHS — JOCTATHHO JIMIIIE TPABUIBLHO HAJAMITYBATH KOHTPOJIb 1 CTPATETIIO0 PEKIAMH.

XKuse crninkyBaHHS 4epe3 CTpiMU Ta BeOiHApW CTa€ BXJIMBHM KaHaJOM KoMyHikamii. Lle
BieoopMar y peaqbHOMY 4Yaci, IO CHPHSE IIBUIAKOMY 3allyd4e€HHIO ayJIUTOpil Ta CTBOPEHHIO
JOBIPYMX BIAHOCHH. YCHIX PEKJIAMHHX KaMIIaHId Yy IIbOMY CETMEHTI 3aJIeKUTh BiJ SKOCTI Ta
KpPEaTUBHOCTI KOHTEHTY, 3/1aTHOTO 3al[iIKaBUTH IJIa4a 3a JIi4eHi ceKyHau [3].

BucHoBku

EdexTrBHICTh peKiIaMi HE 3aBXK/IM BU3HAYAETHCS PiIBHEM MpojaxiB. YacTo ii ocHOBHa mMeTa
— BIUIMB HAa DJIHONI AaCMEKTH JIOJCHKOTO CHPUHHATTA. JlOCATTH IBOTO JOMOMAarae siKiCHHM
IHTEJICKTYaIbHUI KOHTEHT, SIKHI 3a4illae BOKJIMBI €MOIiHHI cepr: TparHeHHs 10 MPUTO, TOTPedy
B Ipy>k0i Ta KOXaHHI, 0a)KaHHs MIKJITyBaTUCS PO 1HIINX, MOITYKH BJIACHOI 1IEGHTHYHOCTI, BHYTPIIIHIO
TapMOHII0, a TAaKOXX (POPMYBAHHS Ta BUPAKEHHSI OCOOMCTUX MEPEKOHAHb.

CnucoK BUKOPUCTAHUX JXKepeJt:
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Byaniuenko B.B., Makcumenko A.l.
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anpTepHaTHBHe aBiauiiiHe nanuBo (SAF), Free Route Airspace, nundpoBi IBIHHMKH, 3MEHIIEHHS
BUTPATH MaJHHOTO
Beryn. Ogaum 13 HaOUTBI TEPCTIEKTUBHUX METOJIIB MiHIMI3AIlil BUKHU/IIB € ONTHUMI3allis
aBiamMapuIpyTiB, IO  JIO3BOJISIE  CKOPOTUTH  CIOXKHMBAaHHSA  MAJIbHOTO Ta  MiJBUIIUTH

eHeproeeKTUBHICTh MOJIbOTIB. BUKOpUCTaHHS CydyacHMX HU(PPOBUX TEXHOJIOTIH, CyMyTHHKOBOT

23


https://www.statista.com/
https://www.ibisworld.com/

POLIT. Challenges of science today, 1-4 April

HaBiramii Ta ajarOpUTMIYHUX MOJIEICH CHpUs€ CTBOPEHHIO OLIBII EKOJOTIYHUX MapHIpyTiB 0e3
3HAYHOT'O BIUIMBY Ha Yac MOJBOTY Ta OTEPAIHY TIsJIbHICTh aBlaKOMITaHIM.

OnTuMizanis MapuIpyTiB € BaKIMBUM KPOKOM y 3MEHIIIEHHI BYTJIELIEBOTO CIi1y aBiaii, o
Crpusi€ JOCATHEHHIO €KOJIOTIYHUX IIJIeH 1 3a0e3medye cTaauii po3BUTOK ramysi [1].

Meta gociaixaxeHHs. AHaII3 METOIIB ONTUMI3AIlli aBilaMapipyTiB s 3HUKEHHS BUKUIIB CO2
Ta IiIBUILICHHS €KOJIOT1YHOT e()eKTUBHOCTI aBiariepeBe3eHb.

CydacHa aBiamiiiHa rainy3b BIJirpa€ KIIOYOBY pPOJIb Yy TJIOOANbHIA TPaHCHOPTHIA CHUCTEMI,
3a0e3meuyrour MBUAKE Ta e()EeKTUBHE TIEepEBE3CHH MacaXupiB 1 BanTaxis. [IpoTe aBiamis € ogHUM
13 3HAUHUX JUKepell BUKUIB Byriekuciioro razy (CO-), 110 cipu4uHsA€e HeraTUBHUN BIUIUB Ha KJIIMAT.
B yMoBax 3pocTardoro €KoJOTiYHOTO THUCKY Ta MiKHApoaHuX iHimiatus, Takux sk CORSIA Tta
€Bporeiiceka cucrema toprieii Bukugamu (EU ETS), aBiakommanii 3mymieHi mykatu eheKTUBHI
NUISXY 3HMKCHHS €KOJIOTTYHOTO HAaBaHTaKEHHS.[2 ]

Buxkiag ocHoBHOro marepiany. OcHOBHMMHU (hakTopamu, 110 BU3HAYalOTh PIBEHb BUKHJIIB
CO: y aBiamii, € JAOBXKHHA MapLIPyTy, TPA€KTOpis MOJbOTY Ta ONTHUMAJbHICTh ELIeJIOHI3alli.
BuxopuctanHs opTOAPOMIYHMX MapuIpyTiB i BHOIp ONTHMAIBHOI BUCOTH IMOJILOTY JOMOMAararTh
3MEHIINTH BUTPATH MaJbHOTO. BakIMBY poib BiIrpatOTh METEOPOJIOTIUHI YMOBHU: MOy THUHN BITEP
MO’K€ CKOPOTUTU TPUBATICTh MOJBOTY, TOJI SIK TypOYJIEHTHICTh 1 3yCTPi4HI MOTOKM — HAaBIIaKH,
HiABUIUTHA BUTPATH MAIBHOTO.

OnTumizanis aBiaMaplIpyTiB Iependadyae BUKOPUCTAHHS MAaTEeMAaTUYHUX aJTOPUTMIB 1
CYy4acHUX HaBITalifHWX TEXHOJIOTiIH s CKOPOYEHHS CIOXHBAHHSA NaJIbHOTO. AJITOPHUTMHU
JUHAMIYHOTO TMPOTpaMyBaHHS Ta MAIIMHHOIO HABYaHHs JOMOMAaraioTh OyAyBaTH ONTHMAJbHI
TpaekTOpii MOJBOTIB, BPAaXOBYIOUM METEOPOJIOTiuHI YMOBHU Ta NOBITpsHUN Tpadik. CymyTHUKOBI
Hapiramiitai cucremu (GNSS, ADS-B) n103Boms1t0Th OnepaTUBHO KOPUTYBATH MapIIPyTH, OOMPAIOUH
HallMEHIII eHEProBUTPATHI TpaeKTopii.[3]

ABiakoMMaHIi aKTMBHO BIPOBA/KYIOTH 3axoau Juid 3HWKeHHsS Bukuaie CO: uepes
onrtumizanito MapupytiB. Hanmpukiaz, Lufthansa BukopucroBye nndpoBi iIHCTpyMEHTH JUIs aHAIIZY
MOJIbOTIB Ta KOPUTYBaHHS TPAEKTOPIM 3 ypaxyBaHHSM IOTOJHUX YMOB 1 MOBITPSHOTO Tpadiky.
JocniakenHs mokas3aiy, 10 3MiHa eIIeJIOHIB Ta BUO1p ONTUMAIBHOTO MapIIPYTy MOKYTh CKOPOTHTH
CIIOXKMBaHHSA MaJIBHOTO 710 5% [4].

AHali3 TpaHCAaTJIIAaHTUYHUX pPEWCiB MPOJAEMOHCTPYBaB, IO BUKOPUCTAHHS MOIYTHUX
MOBITPSHUX TOTOKIB J03BOJISIE CYTTEBO 3MEHIIUTH Yac TOJBOTY 1 BHTPATH MAIBHOTO. TakKox
€poneiicbke areHTcTBo apianiiiHoi Oe3neku (EASA) Tectye HOBI aBiamiiiHi KOpPHAOPH, SIKi
CHPUSIOTh 3HWKEHHIO BYTJIELEBOro ciigy. Bei mi mpakTUKK TOBOSATH, IO pO3YMHE IUIAHYBaHHS

MapuIpyTiB € €(PEeKTUBHUM IHCTPYMEHTOM €KOJIOT1YHOI ONTUMI3allil aBiarnepeBe3eHb.
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[Toganpmia onTumizaiiss aBiaMapumpyTiB Oyne Oa3yBaTHUCS Ha BHUKOPUCTAHHI IITYYHOTO
IHTEJIEKTY Ta aHATI3y BEJIMKUX JAHUX JUTsl TOYHIIIOTO TPOTHO3YyBAaHHS TOTOAHUX YMOB 1 TOBITPSIHOTO
Tpadixy. BrpoBamkenns xonuentii Free Route Airspace (FRA), mo mo3Bossie jiTakam BiIBHO
00MpaTH MapHIPYTH 3aMiCTh KOPCTKO BU3HAYCHUX KOPUAOPIB, MOKE 3HAUHO 3HM3UTH BUKHIU CO>.
Takox MepcrneKTUBHUM HANpsSMOM € PO3BUTOK aJIbTEPHATUBHOIO aBialliiHOTO MallbHOTO, 30KpeMa
SAF Ta BogHeBUX TeXHOOTIH [5].

BucHoBok
PeanbHi kelick POBITHUX aBiaKOMITaHIN MIATBEPHKYIOTh, IO HABITH HEBEJIHMKI 3MIHH Y MapuIpyTax
MOXXYTbh 3a0€3MEYUTH CYTTEBUM €KOJOTIUHUN edekT. KpiM TEeXHOJIOTIYHUX pIillIeHb, BAXJIUBY POJIb
BIJIirpaBaTUMyTh MDKHAPOJHI PETYJSITOPHI 1HIIIATUBH Ta CHIiBIpalsd MK KpaiHamu y cdepi
aBialfiifHoi Oe3MeKu Ta CTaIoro po3BUTKY. KOMIUIEKCHMH MigXig 10 ONTHUMI3alii MapupyTiB €
HEOOX1THUM KPOKOM JUIsl TOCSITHEHHS TJI00aThHIX KIIMAaTHYHUX IIUJICH aBiaIliiHOl ramysi.

CnucoK BUKOPUCTAHMX JIKepe:
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UDC 351.82
LICENSING OF INTERNATIONAL PASSENGER TRANSPORTATIONS BY ROAD
UNDER THE LEGAL REGIME OF MARTIAL LAW
Artur Liashenko
State University ‘Kyiv Aviation Institute’, Kyiv
Supervisor - Sergiy Selishchev, PhD in Economics, Associate Professor
Key words: international passenger transportation, martial law, license, transportation safety.
Licensing of international passenger transportation is of particular importance in the context of
martial law, since state regulation during this period is aimed not only at complying with safety and
quality standards, but also at ensuring the smooth functioning of transport in conditions of limited

resources and increased risks.

25


https://ec.europa.eu/clima/policies/transport/aviation_en

POLIT. Challenges of science today, 1-4 April

International road transport of passengers is regulated by a number of international agreements
and national acts. At the international level, multilateral treaties and conventions (e.g., the European
Agreement Concerning the Work of Crews of Vehicles Engaged in International Road Transport
(AETR), agreements on the international carriage of passengers and goods by road, etc.) are primarily
in force, while at the national level, the Laws of Ukraine ‘On Transport’, ‘On Road Transport’, ‘On
Licensing of Economic Activities’, and the Resolution of the Cabinet of Ministers of Ukraine ‘On
Approval of the Procedure for Submission of Documents to the Licensing Authority in Electronic
Form’ dated 24.05.2017 are in force. Taken together, these acts define the conditions and procedures
for obtaining a license, the procedure for access to the international transport market and additional
requirements that come into force during martial law.

A license for the period of martial law in Ukraine is issued on the basis of an application for a
license specifying the types of business activities and a note ‘for the period of martial law in Ukraine’,
which is submitted electronically through the Ukrtransbezpeka information system. Licenses for the
period of martial law in Ukraine are issued by the licensing authority in electronic form and are
subject to mandatory publication on the electronic services portal [2].

Currently, there are two main ways to apply for a license from the State Service of Ukraine for
Transport Safety: online (through the carrier's electronic cabinet) and offline (by applying to the State
Service of Ukraine for Transport Safety in person).

To obtain a license online through the Diia portal, you must log in to the carrier's electronic
cabinet using your personal electronic signature, fill out an application for the service and provide
information about your material and technical base, vehicles and staff qualifications. After that, you
should attach the scanned documents, apply an electronic signature and send the application for
consideration. If a positive decision is made to issue a license, a corresponding order with payment
details will be published on the official website of the State Service of Ukraine for Transport Safety
on the next business day.

To obtain an offline license, you must apply directly to the State Service of Ukraine for
Transport Safety with an application in the prescribed form. The application must be accompanied
by documents on the material and technical base, a list of available vehicles and copies of their
registration certificates, information on special equipment (in case of taxi transportation), data on the
qualifications of personnel and a list of the submitted documents in duplicate. If the applicant is
unable to visit Ukrtransbezpeka in person, all materials can be sent by mail with a list of attachments.

Licenses for the right to carry out economic activities for the international transportation of
passengers issued for the period of martial law in Ukraine shall remain valid after the expiration of
the period for which they were issued, if such licensees submit to the licensing authority the

documents and information specified in clause 7 of the License Terms and conditions and if the
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licensees meet the requirements. Licenses for the international transportation of passengers issued for
the period of martial law in Ukraine, if the licensees fail to comply with the conditions within two
years after the termination or cancellation of martial law in Ukraine, will be subject to cancellation
within 60 calendar days [2].

Thus, during the period of martial law, obtaining a license for international transportation of
passengers is simplified by cancelling the three-year experience requirement for some carriers and
allowing them to submit documents in electronic form marked ‘for the period of martial law in
Ukraine’. At the same time, the basic requirements for material and technical facilities, safety and
staff qualifications remain in place, and the procedure can be carried out both online and offline. After
the end of the martial law, the licenses issued for this period will remain valid if the carrier meets all
the requirements of the License Terms and provides the necessary documents within the specified
timeframe.

List of references:

1. On approval of the Procedure for submission of documents to the licensing authority
in electronic form: Resolution of the Cabinet of Ministers of Ukraine; Procedure of 24.05.2017 Ne
363. URL: https://zakon.rada.gov.ua/laws/show/363-2017-%D0%BF#Text (date of application:
22.03.2025).

2. On Approval of Licensing Conditions for Carriage of Passengers, Dangerous Goods
and Hazardous Waste by Road, International Carriage of Passengers and Goods by Road: Resolution
of the Cabinet of Ministers of Ukraine; Conditions, Form of a standard document, Application,
Description of 02.12.2015 Ne. 1001 (as amended). URL: https://zakon.rada.gov.ua/laws/show/1001-
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FORMATION OF TRANSPORT SERVICE TARIFFS
Tymofii Matviienko
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Keywords: pricing, tariff, transport services, transport policy.

Pricing in transport systems is a complex process that depends on many economic, technical,
and market factors. Transport tariffs affect the cost of goods and services, so their proper formation
is crucial for the economy as a whole.

A transport service represents the result of transport operations for moving cargo and

passengers, as well as a set of related operations that complement the transportation process,
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performed by a transport company (service provider) upon the request of a client (service recipient).
A transport tariff, which includes passenger and freight tariffs, is the price for moving a specific
material object through space. These tariffs are established based on Ukrainian legislation [1, p. 201].

The proper formation of tariffs affects not only the business interests of carriers and the ability
to renew rolling stock but also the safety and quality of transport services [2, p. 263].

The specifics of forming transport tariffs are determined by the nature of transport policy:
transport does not produce raw materials. The product of transport is movement. It merely extends
the production process in the sphere of circulation until the moment of delivery to the consumer.
Transport products cannot be stored or accumulated; they are consumed in the process of movement.
Therefore, the issue of transport reserves concerns the capacity and throughput reserves. Without
creating a raw material product, transport only increases the value of the product at the place of
consumption. Transport tariffs can have different structures (differential, proportional, or lump-sum)
[3,p. 9]

The differential tariff system adjusts tariffs based on specific transportation conditions, such as
route complexity, cargo type, or the type of vehicle used. In other words, differential tariffs take into
account variable costs for the carrier (fuel, depreciation, labor costs, etc.) and can vary for different
categories of passengers or types of cargo.

A proportional tariff is based on the principle of direct proportionality between transportation
costs and distance or cargo volume. For example, if the distance or cargo volume doubles, the cost
also doubles. This approach is convenient for quick service cost calculations but does not always
account for route specifics or cargo characteristics [3, p. 9].

A lump-sum tariff is mainly used for long-distance transportation or when multiple transport
stages are involved. A single "package™ price is set for the entire route, regardless of the number of
intermediate stops or transshipments. This simplifies calculations and facilitates planning for clients
who receive a clear final amount covering all transportation stages [3, p. 9].

The application of different approaches (differential, proportional, or lump-sum) in tariff
formation is determined by the state’s transport policy, economic conditions, and technological
features of specific transport sectors. The choice of a particular tariff system affects both the
profitability and competitiveness of the carrier and the final cost of goods for the end consumer, as
transport costs are included in the pricing structure of final products.

Conclusions

The formation of transport service tariffs is a multifactorial process that involves considering

economic, technical, and market factors. Proper tariff setting ensures the interests of both carriers

(cost recovery, profitability, renewal of material and technical resources) and consumers (fair
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transportation pricing, service quality, and safety). It also influences the final cost of goods and
Services.

Given that transport does not produce raw materials but only provides movement, thereby
increasing the value of finished products at the place of consumption, tariffs can take different forms.
The differential system accounts for variable costs and specific transportation conditions, the
proportional system depends on distance or cargo volume, and the lump-sum system establishes a
fixed "package" price for the entire route. The choice of tariff system is determined by state transport
policy, economic conditions, and the technological features of a particular transport sector. This
allows for an optimal balance between carrier profitability and consumer interests while affecting
transport competitiveness and the cost of final products.
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KirouoBi croBa: aBiariiiiHa Mepexa, BUTpaTH Ha MIEpeBE3CHH, JIiHIHHE MPOrpaMyBaHHS,
ONTUMI3allisl MAPIIPYTiB, CHMIUIEKC-METO/, TPAHCTIOPTHI CHCTEMH.

OnTumizalis aBiallifHUX MapIIPYTIB € KJIIOYOBUM 3aBJaHHSAM y TPAHCIOPTHUX CUCTEMaXx, 1110
3a0e3mevye HE JUIIe €KOHOMIUHY €(EeKTHUBHICTh, aje W MIABUIIEHHS SKOCTI OOCTyrOBYBaHHS
nacaxupiB. [[nsg BUpILIEHHS TakUX 3aBJaHb BUKOPHUCTOBYIOTHCSI MaTeMaTH4HI MOJENI, 30KpeMa
JiHIiHE mporpaMyBaHHs, Ke 103BOJsiE chOpMYITIOBATH 33a4y MiHIMi3allil BUTpAT HA MEPEBE3CHHS

B YMOBaX 0OMEXEHUX PeCypcCiB Ta CKIAAHUX TEXHIYHUX BUMOT [1].

29



POLIT. Challenges of science today, 1-4 April

VY nmocnmipKeHHI BUKOPHCTOBYETHCS MaTeMaTHYHA MOJIEIb JIHIHHOTO TMporpamMyBaHHS s
MIPE/ICTABJICHHS aBlalliifHOI Mepexki, /1€ BY3JIM MOJEJI BIAMOBIIAIOTH aeporopraMm, a pebpa —
MOYJIMBUM MapIIpyTaMm MiX HUMH. Mepexa (GopMyIOeThCs K 3a7aya ONTHUMIzalii, 1e HiTboBa
(dyHKLIA cipsMOBaHA HA MIHIMI3allil0 3arajJbHUX BUTPAT, IO BKJIIOYAIOTHh MAJIMBO, Yac MOJIBOTY Ta
1HIII OTIEpaIliitHI BUTpaTH.

[{inpoBa (hyHKIIIS 3a/1a41 BUTIISIIAE€ HACTYITHUM YHHOM:

min 4; j(c; jA—x;;)
JIE C;j — BUTPATH Ha MIEPEBE3EHHS MK a€pOIIOPTaMH i Ta J;
X;j — KUIbKICTb PEWCIB MI)K LIMMH a€POIIOPTAMH.

OOMexeHHs 3aj1a4i BKIIOYAOTh!

1. TlacaxupomnoTik, SKMi HE IOBMHEH IEPEBUIIYBAaTH 3aJaHOl BEJIUYMHHU JUI1 KOXKHOTO
MapuipyTy;

2. OOMexeHHS Ha MaKCUMAJIbHY KUIBKICTB JIITaKiB HA KOXKHOMY MapIIpyTi;

3. OOMeXeHHsI Ha TPOITYCKHY CIPOMOYKHICTh a€pOIOPTIB.

Pimenns 3amadi 31iHCHIOETHCS 32 JOTIOMOTOK CUMILJIEKC-METOY, SIKUH € OJJHUM 3 HalOUIbII
e(eKTUBHUX METOJIB Ul pO3B's3aHHA 3ajad JiHiHOro nporpamysanHs. Lleil meron no3Boisie
3HAXOJUTH ONTHMaJbHI 3HAUY€HHS 3MIHHUX 1 MIHIMI3yBaTd LUIbOBY (QYHKIIIO TpU 3aJaHUX
oOMexeHHsX [2]. Po3istHeMo eTanbHilIe CUMIUIEKC-METOI:

Kpox 1: IlperBopenHst 3agaui B cTaHAApTHY (popMmy. Bci oOMekeHHs MepeTBOPIOIOTHCS B
PIBHOCTI IUISIXOM BBEICHHS JOAATKOBUX 3MIHHUX JJIS1 KOKHOTO 3 00MEXEHb BULy < a00 >.

Kpok 2: ®opmyBaHHS MOYaTKOBOI cuUMIUIEKC-Ta0aumi. CTBOpIOETbCA TaOiuis, B SKIH
B1J100pa)katoThCsl BC1 3MIHH1, 0OMEXEHHS Ta 3HaueHHS L1Ib0BOi QyHKII1. TyT BU3HaYat0ThCs Oa3ucH1
3MIHHI.

Kpox 3: Bubip ronoBHoro eixementa. Jljis KO)KHOT iTepallii BU3HAUYAETHCSl HAMOLIBIN BUT1THUN
€JIEMEHT J|JIs1 OKpAIleHHs 3HaYeHHsI LTbOBO1 (PyHKIII.

Kpoxk 4: 3amina 6azucHux 3MiHHUX. [licas K0)kHOI iTeparllii 3MIHIO€ThCS 0a3Hc, 10 MOKPAILYET
3HAYEHHS MUIBOBOI (DYHKIIIT, 1 IPOIIeC TOBTOPIOETHCS 0 JOCSITHEHHS ONITUMAJIBHOTO PIIIICHHS.

Kpok 5: IlepeBipka ontumanbHocTi. Komu BCi 3HaUeHHS y CHUMIUIEKC-TAOMUIl OyayTh
BI/IMIOBIJJaTH ONTUMAJILHUM YMOBAaM, aJITOPUTM 3aBEPILY€ETHCS.

3acTocyBaHHsI JIIHIHHOTO MPOrpaMyBaHHs JJIs ONITUMI3Alli] aBlallifHUX MapLIpyTiB JO3BOJIHIO
3HAYHO 3MEHIIINUTH 3arajbHi BUTPATH HA IMEPEBE3CHHS. 30KpeMa, ONTHMIi30BaHi MapUIpyTH 3HU3IN
BuTpatd Ha 12% [3] HOpiBHAHO 3 TPaIULIMHUMHU CXeMaMH, 3a0€3MEUMBIIM IPU IbOMY BHCOKUH
piBeHb 00CITYrOByBaHHS MACAXHUPIB Ta 30€peKeHHs Oe3MEeKH MOJIbOTIB.

Pe3ynbTatu po3B'si3aHHs 337aul MOKa3aiH, 0 MPU NPaBUILHOMY (OPMYJIOBaHHI 0OMEXEHb

Ta IIILOBOT PYHKITIT, MO’KHA JOCSTTH 3HAYHOTO TIOJIIMIIICHHS €(EKTUBHOCTI aBialliiHUX MTEPEBE3CHb.
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Mopenb mpoAeMOHCTpyBajia BUCOKY 3AaTHICTh IO aAanTarlii i1 3MiHHI YMOBH, TaKi SIK 3MIHU ITOMTUTY

Ha TIepeBe3eHHs ab0 HemepeadadyBaHi 00CTaBUHU, 1110 BUHUKAIOTH Y TIPOLIEC] IJIaHyBaHHS PEHCIB.

BucHoBok
JliniliHe mporpaMyBaHHS € IOTYKHUM 1HCTPYMEHTOM JIJIsl ONITUMI3allii aBialliiHIX MapIIpyTiB,
SIKUW JTO3BOJISIE€ 3MEHIIIMTH OTepaIliiHi BUTPATH, MiABUIIUTH €()EKTUBHICTh BUKOPUCTAHHS PECYPCIB
Ta CKOPOTHTH 4Yac TMepeBe3eHb. BHKOpPHCTaHHS CHMIUICKC-METONY Uil PpO3B'I3aHHS 3ajadi
onrtuMizamii BUABUIOCS €(EKTUBHUM 1 JO3BOJMIIO JIOCATTH 3HAYHUX TOKpAlleHb y IUIAaHyBaHHI
MapumipyTiB. Po3poOiieHi MaremarwuHi MOJEN Ta METOAM MOXYTh OyTH 3acTOCOBaHI IS
BJIOCKOHAJICHHS ICHYIOUMX MapUIpyTHHUX MEpEK Ta CTBOPEHHS HOBUX CXEM aBiallepeBe3€Hb, 110
CHPUATHME MOJAITBIIOMY PO3BHUTKY aBialliiHOTO TPAHCIIOPTY.
CnucoKk BUKOPHCTAHUX JIXKepeJt:
1. Timenko, O.M., JliniiiHe mporpamMyBaHHS B TPAHCIIOPTHUX cucTeMax. — XapkiB: XHYPE,
2018.
2. Crenanenko, O.A., ANTOpUTMH ONTHMI3allii B aBialliiHUX TPAHCIIOPTHUX MEpEkax. —
Kypuan «Tpancnopt Ykpainu», 2020.
3. IlerpoB, B. M. (2021). Amnaniz epeKTHBHOCTI METOMIB ONTHUMI3aIii aBilaliiHUX

nepese3eHsb. JIpBiB: JIHY.

YK 658.788
IHTEJIEKTYAJIBHI TPAHCHHOPTHI CUCTEMMU SAK IHCTPYMEHT YIPABJIIHHSA
Baagucaas I'pedeniok
eporcasnuit ynieepcumem « Kuiscoxuu asiayitinui incmumymy, Kuis

Hayxosuii kepienux — Anopiii JIam3zin, 0.m.H., ooy.

KnrouoBi cnoBa: [HTeneKTyanbHi CUCTEMH, TPAHCIOPTHI CUCTEMH, TPAHCHOPTHI TEXHOJOT1T
KoHmemist ynpaBiiHHS TpaHCIOPTOM, 3aCHOBaHA Ha 3aCTOCYBaHHI 3aco0iB MexaHi3zallii,
aBTOMAaTH3allll Ta aBTOMAaTU30BaHOIO YNpaBIiHHA BUUepnayia cede. [HHOBaLIHHUN HUIAX PO3BUTKY
BUMAara€ CTBOPEHHS HOBHUX METOMIB €KCIUTyaTalii, YHOpaBiIiHHA Ta KOHTPOJIO. 3 THMYacOBUM
M1X00M PeCTPYKTypHU3allii Ta MOAepHi3allii 3aTi3HUIb MTOBUHHI CTaTH SKICHO HOBI MiIXO1, OJTHUM
3 SKHMX € 3aCTOCyBaHHA 1HTenekryanbHux TpaHcnopTHux cucreM (ITC). 3actocyBanHS
IHTENEKTya IbHUX TPAHCIIOPTHUX CHUCTEM y 0araTbOX KpaiHaX TUKTYEThCS CYYaCHHUM TEXHIYHUM
PO3BHUTKOM CYCIIIbCTBA, PIBHEM TEXHOJIOTIH Ta BUMOT'OIO SIKICHOT'O PO3BUTKY TPAHCIIOPTHUX CUCTEM.
CyuacHe KepyBaHHS TPaHCIOPTOM — II€ HAYKOBHM HampsMOK, IO IHTETpy€ KOMIUIEKC HAyKOBHX

HaIpsIMiB: TEOPIIO yMPaBIIiHHSA, T€0IHPOPMATHKY, TPOCTOPOBI 3HAHHS, CUCTEMHUN aHaJIi3, TEOPIIO
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TPAHCIIOPTHUX CHCTEM, IUCTAHI[IHE 30HyBaHHS, T'eOJC3WYHE 3a0e3leueHHs, 1H(popMalliifHe
MOJICITIOBAHHS, TOIOJOTIYHUN aHam3 Ta iH. Y Mipy pPO3BUTKY Teopii Ta METOAIB KepyBaHHS
TPAHCIOPTOM 3'SIBIIIETHCS MOXJIMBICTH YNPABIIHHS JeAaii CKIagHIIIUMU cucteMamu. IlogaTtkosi
i1ei yrpaBiiHHS 32 JJOITOMOTOIO 3BOPOTHOTO 3B'SA3KY Ta MAaTEMAaTUYHUX MOJIENEH mepepocin B ifel
YIpaBIiHHSA 3 BUKOPUCTAHHSAM 1H(QOpPMAaLIMHUX Ta IHTEJIEKTYaJbHUX CHCTEM Ta TeXHOoJorii. [lpu
IIbOMY METa YIPaBJIiHHS TPAHCIIOPTOM YCKJIAaIHIOEThCA. KONMIIHI 1l — JOCATTH BiJl KEPOBAHUX
cucTeM 0akaHOTO CTaHy, MOBEAIHKH, CTIHKOCTI Ta BIACTHBOCTEH B yMOBaX HaBKOJUIIHBOTO CBITY,
10 BUBOMSTH IIBOTO CTaHY 1 CTIMKOCTI, JOMOBHWINCS HOBUMH. HOBI 11111 00yMOBJICHI HEOOX1THICTIO
BUDILLICHHS 3aB/JaHb YNpPaBJIIHHA B yMOBax SIKICHOIO 3pOCTaHHsI 1HTEHCHBHOCTI TPAHCIOPTHHUX
MOTOKIB, 3pOCTaHHSI KUIBKOCTI TPAHCIIOPTHUX MOTOKIB KOIITIB, BAMOI'OI0 3POCTaHHSI IIBUIKICHOTO
PEXUMY, BUMOTOIO TiABHILIEHHS O€3MEKN PyXy 3 ypaxyBaHHSM IOSIBU HOBHUX 3arpo3, CKOPOUCHHSIM
yacy NPUHHATTS YIPABIIHCHKUX PillleHb, TPUHIMIIOBOIO HE3IATHICTIO JIIOAMHU JI0 ONEPATUBHOTO
OPUMHATTA pIlIEeHb BHACTIAOK 3POCTaHHS CKJIAJHOCTI Ta OOCATIB yMpaBIiHCHKOI i1H(MOpMAILii.
Po3BuTOK MeTO10JI0T1T yIpaBIiHHA B110YBaJIOCA B OCHOBHOMY 3a TPhOMa HAIIPSIMKaMM: PO3LIMPEHHS
KJIaciB 1 BUIB 3aB/IaHb ONTHUMAJIBHOTO YIIPABIIHHSI, YCKIQAHEHHS CHCTEM YIIPABIiHHSI, IHTETpaLis
paHinie SKiCHO pi3HUX METOIIB YIIPABIiHHS B € IMHUN KOMIUTeKC. CydacHa iHTerparlis SKiCHO Pi3HUX
METO/IIB YIIPaBIIHHS B €IUHUI KOMIUIEKC MPH 3pOCTaHHI CKJIATHOCTI Ta iH(popMaliiHuX 00cATiB
MOJKJIMBA JIMLIE 32 BUKOPUCTAHHS 1HTEJIEKTYaIbHUX M1IXO/IB.

[upokuii pO3BUTOK TEIEKOMYHIKAIIITHIX CUCTEM 1 MEPEX MOCTaBUIIO CHEIU(IUHE 3aBJaHHS
MEpEeKEBOTO YIPABITIHHS TPAHCIIOPTHAMHU CUCTEeMaMHU. PO3BUTOK KOCMIYHHMX TE€XHOJIOTIH 3a)Ka/lano
BUKOPUCTOBYBaTH METOAM KOCMIYHOTO 3B'SI3Ky Ta HaBirauii A8 KepyBaHHS 3alli3HUYHUM
TpancnopToM. Lli TexHosor1i MOTpeOyI0Th 3aCTOCYBaHHS IHTEJIEKTYyaJIbHUX pillleHb [HTeneKTyanbHe
yHOpaBiiHHSA e)EeKTUBHO peai3yeThes aulle B iHpopManiiitHomy npocropi. Lle moctaBuio 3aBaaHHs
CTBOPUTH y c(hepi TpaHCHOPTY 1HPOpMAIliIiHE CEPEIOBUIIIE, 1110 J03BOJIs€ €(PEKTUBHO Ta ONIEPATUBHO
KepyBaTH TIpoliecaMM IepeBe3eHb Ta Oe3nekoro pyxy. TpaaumiiiHO NOAUISIIM  METOIU
OpraHizalifHOrO Ta TEXHIYHOro ympasiiHHA. OfHI€0 3 O0COONMBOCTEH CyyaCHMX METOJIB
YIOPaBIiHHS 3 BUKOPUCTAHHIM 1HTEJEKTyaJlbHUX TEXHOJIOTIN Ta 1HTENEKTyaJIbHUX 1H(pOpMAaIiHHUX
CHCTEM € 3pOocCTaroua IHTerpallis METOIIB YIpaBIiHHA. Y IIJIOMY BIiMOBLAIIO Ha BCl 3pOCTar04i
BUMOTH JI0 KEPyBaHHS TPAHCIOPTOM Ta OOJIK HOBUX YMOB 1 BUMOT MPU3BOJATH 10 HEOOX1THOCTI
CTBOPEHHSI Ta 3aCTOCYBaHHS IHTEJEKTyaJlbHUX TPAaHCHOPTHUX cucTeM. CyyacHMH pPO3BHTOK
TPAHCIIOPTHUX CHCTEM TIOJIATa€ HE CTUIBKA Yy CTBOpPEHHI 0€3 HeOe3MeYHOro TPaHCIOPTYy Ta
OyIIBHUIITBA JIOPIT, CKUIBKH Y CTBOPEHHI1 HOBUX CUCTEM YIPAaBIiHHS, HOBUX TEXHOJOTISX, 1 B MEPILY
4yepry IHTeNeKTyaldbHuX TpaHcnopTHUX cucteM — "ITC". TepmiH: iHTeNeKTyajabHI TPaHCHOPTHI
CHCTEMH € 3arajbHOBH3HAHMUM MIDKHApOJHUM TEPMIHOM, HOBUM HANpsIMOM Yy Haylli, T€XHill Ta

Oi3Hecl, SIK OTHUM Hale(EKTUBHIIIMX 3aX0iB ISl BUPIIICHHS MPOOJIEM TPAHCIIOPTY.
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BucHoBok
CyuacHl 1HTEJIEKTyalbHI TPAaHCIIOPTHI CHCTEMH € HOBHUM THIIOM CHCTEM YIPaBIiHHS, IO
npuiinm Ha 3Miny ACY Ta iHpopMauiiHUM cHUCTEeMaM YIpaBiliHHA. BOHM BpaxoBYIOTh Taki
BXJIUBI (PaKTOPH K PO3MOALICHA iH(OpMAIlisl Ta MPOCTOPOBI BiTHOCHHN BOHU TiCHO iHTETpOBaHi 3
KOCMIYHUMHM TEXHOJIOT1SIMU. [HTEIeKTyanbH1 TPAHCIIOPTHI CUCTEMH OPI€EHTOBAaHI HA CUCTEMY IPABHUIT
K OCHOBM MPUMHATTA pillieHb. [HTeNeKTyanbHi TPAHCIIOPTHI CUCTEMHU € IHCTPYMEHTOM HMPUUHSTTS
pillIeHb B YMOBaX BEJIHMKOI CKJIaIHOCTI Ta BEIMKHUX OOCATIB JaHUX.
CnucoKk BUKOPHCTAHUX JIKepeJt:
1. Murans B. JI. [aTenekTyanbHi CHCTEMHU B TEXHIYHIN €KCILTyaTallii aBTOMOO11iB: MOHOTpadis
/ B. I. Murans. X.: Maiinan, 2018. 262 c.
2. Official Journal of the European Union. —Directive 2010/40/EU of the European
parliamentand of the council. — of 7 July 201010 (4): 367-389. — Monahan, Turin, 2010.
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ENVIRONMENTAL IMPACT OF TRANSPORT AND WAYS TO REDUCE HARMFUL
EMISSIONS
Tverdokhlib Adelina
State University "Kyiv Aviation Institute”, Kyiv

Scientific supervisor — Olga Katerna, Candidate of Economic Sciences, Associate Professor

Keywords: ecological transport, harmful emissions, electric vehicles, hybrid vehicles, alternative
fuels.

Introduction. Modern transport is one of the main sources of environmental pollution. Cars,
planes, ships - all of them emit tons of harmful substances into the atmosphere every day that affect
the climate and our health. Carbon dioxide (CO2), nitrogen oxides (NOx), particulate matter - all this
causes global warming, air pollution and the development of respiratory diseases. That is why it is
important to find ways to reduce the negative impact of transport on nature and introduce
environmental technologies.

Research objective:

Analysis of the impact of transport on the environment and assessment of possible ways to
reduce harmful emissions through the use of environmentally friendly technologies, alternative fuels
and optimization of transport infrastructure.

Materials and Methods

33



POLIT. Challenges of science today, 1-4 April

This paper examines how transportation impacts the environment and what can be done to
reduce emissions. Particular attention is paid to electric vehicles, alternative fuels, and the
development of environmental infrastructure.

Results

1. How transportation affects the environment. Traditional cars powered by gasoline or diesel
produce a significant amount of emissions that enter the air and contribute to climate change.
Greenhouse gases produced by burning fuel contribute to global warming. In addition, exhaust gases
contain harmful substances that pollute urban air and can cause respiratory and cardiovascular
diseases.[1]

In addition to cars, aviation and maritime transport also have a significant impact. Airplanes emit
carbon dioxide directly into the upper atmosphere, which further increases the greenhouse effect.
Ships, especially those using heavy fuel, also contribute to air and water pollution.

2. How to reduce emissions. There are several ways to make transportation more
environmentally friendly:

1) Switch to electric and hybrid cars. Electric cars are no longer a rarity on the roads, and
their popularity is growing. They do not produce harmful emissions while driving, and if
charged from renewable energy sources, they become even more environmentally friendly.
Hybrid cars, which combine a traditional engine and an electric motor, also help reduce fuel
consumption and emissions.

2) Alternative fuels. The use of biofuels, hydrogen or natural gas can be a good
alternative to traditional fuels. For example, hydrogen cars run on fuel cells and emit only
water.

3) Optimization of routes and logistics. Modern navigation systems help reduce traffic
jams, shorten travel distances and, accordingly, reduce emissions. This is especially important
for public transport and freight transport.

4) Infrastructure development. In order for people to choose environmentally friendly
transport more often, it is necessary to create the conditions for this: expand the network of
charging stations for electric vehicles, develop bicycle paths, make public transport more
comfortable and convenient. [2]

Challenges and prospects. The transition to more environmentally friendly transport has its
difficulties. For example, electric cars are still more expensive than petrol cars, and the infrastructure
for charging them is slowly developing. In addition, the production of batteries for electric cars also
has its own environmental footprint, so it is important to work on their recycling and the creation of

more environmentally friendly technologies. On the other hand, governments in many countries are
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already introducing tax breaks for electric car buyers, expanding charging station networks and
investing in the development of alternative transport.
Conclusions
Reducing harmful emissions from transport is an important step towards preserving the
environment and improving the quality of life. Switching to electric cars, using alternative fuels,
optimizing routes and developing infrastructure can all significantly reduce air pollution and the
impact of transport on the climate. However, such changes require efforts not only from governments
and businesses, but also from each of us. Choosing public transportation, bicycles, or electric vehicles,
supporting environmental initiatives, and being mindful of nature are steps that can make the future
cleaner and safer.
References
1. IeBuenko, O. C. (2020). ABromoOiLTH — mKepeno 3adpymHeHHs atMmochepu. BicHuk
Tpancmnopry, 12, 10-20.
2. 3axapuyk, I'. O. ta in. (2019). llIxinnusi Bukuau qBuryHis. Exonoriuni gocmikeHHs, 3, 25-
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CEPBICHI TA TPAHCIIOPTHI ITIOCJIYTY B ABIAIIMHINA TPAHCIIOPTHIN
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KnrodoBi croBa: cepBic, TpPaHCIIOPTHI MOCIYTH, 0OCTYTrOBYBaHHs, aBiallifHUNA TpaHCTIOPT.

ABialiifHa TpPaHCHOPTHAa CHUCTEMa BIJIrpae KIIOUOBY pOJIb Yy TJ00aibHIN eKOHOMIL,
3a0e3neyyloun IIBUJKE MEpEeMIlIeHHS NacakupiB Ta BaHTaxiB. EdexktuBHe (¢YyHKIIOHYBaHHS
aBlallIfHOTO TPAaHCIOPTY HEMOXKIIMBE 0€3 PO3BHHEHHMX CEPBICHUX Ta TPAHCHOPTHUX IOCHIYT, K1
3a0e3meuyroTh KoM(pOopT, Oe3MeKy Ta HaAIiHICTh IePEBE3EHb.

JlocmikeHHsT CIipsIMOBaHe Ha OLIIHEHHS OCOOJIMBOCTI CEPBICHUX 1 TPAHCIOPTHHUX IMOCIYT B
aBilalliiHI}A TPAHCIIOPTHIN CUCTEMI, BU3HAUEHHS iX poJii y 3a0e3nedeHH1 eeKTUBHOCTI Ta KOMPOpPTY
NepeBe3eHb, aHaJi3y TepeBar Ta HEJONIK IUX TOCIYT, a TAaKOK MOXJIMBI IIISXH BIOCKOHAICHHS
CEepBICHOr0 00CIIYyTOBYBAHHS Ta JIOTICTUKU aBialepeBe3eHb.

TpaHCOPTHI MOCIYTH — I1€ MPOLIEC MEPEMIIIeHHS BAaHTaX1B Ta MACaKUPIB, @ TAKOK KOMILIEKCY

CYMYTHIX Omepalliii Ta podiT, 110 MOB’sA3aH1 3 HOTO MiATOTOBKOIO Ta 3A1HCHEHHSAM
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Po3rnsHeMo 3aranbHi 0O3HaKU TPAHCIOPTHUX MOCIYT:

1. TPAHCIOPTHI TOCIAYTH CIHOXKHBAIOTHCSI B TIpolieci ix HagaHHSA (TPaHCIOPTHI TOCIYTH

HAJAFOTHCS 1 CIIOKUBAIOTHCS OJTHOYACHO);

2. HEMOAUTBHICTh TPAHCHOPTHOI MOCIYTH, M0 O3HAYa€, II0 TPAHCIIOPTHA TOCIyra HE MOXeE

ICHYBaTH OKPEMO BiJ] BUKOHABIIS, OCKUIBKH CITOKMBAETHCS B MPOIIEC] AIsUIPHOCTI BUKOHABIIS,

3. TPAHCIOPTHI TOCAYTM MalTh HeMaTeplabHUN Xapaktep (iX HE MOXKHA BIAYyTH 5K

MatepiaibHUI 00’ €KT, pe3yIbTATOM MOCIYT HE MOXE BUCTYIIATH YPEUEBICHHUHA PE3yIbTar);

4. HEJIOBTOBIYHICTh TPAHCHOPTHUX NOCIYT (TPaHCHOPTHI NOCIYrM HE MOXXHa 30epiraTw,

HAKOIU4yBaTH, BAKOPUCTOBYBATH B MOJANIBILIOMY);

5. HEIMOCTIHHICTh SKOCTI TPAHCHOPTHUX TOCHYT (SIKICTh TPAHCHOPTHHUX TIOCIYT MOXE

3MIHIOBATHCH 3aJISKHO BiJl Cy0’€KTy HaJaHHS, MiCLs HAaJaHHs, Yacy HaJaHHs Ta IHIIMX OOCTaBUH)

[1,2].

OcHOBHI nepeBaru Ta HeI0JMiKU HaBe/IeH1 y Tabnuii 1.

Tabn 1. Ilepesacu ma Hedoniku cepsicCHUX Mma MPAHCROPMHUX NOCIYE 8 ABIAYIUHIL MPAHCNOPMHI

cucmemi.

KATEI'OPIA

IHEPEBAT'H

HEJOJIIKH

CepsicHi mocayru

Bucokuii piBeHb KOMQOpPTY A

MacaxupiB (3aJd  O4iKyBaHHS,

Bucoxka BapTICTh MoCIyT

(ocobmuBo B Oi3HEC- 1 mepHIOMy

keitrepur, duty-free) KJ1aci)
Hoctyn bi (e} TexHojoriuaux | OoMmexeHa JIOCTYITHICTh
pileHb (oHmaiH-peecTpaltisi, | IpeMiallbHUX MOCIyT JUTST

MOOLTBHI JIOAaTKH)

€KOHOM-KJIacy

[TigBumeHHS MKy
aBlakOMIIaHI 1  JIOSIIBHOCTI

KJIIEHTIB

MoxnuBi mepeboi y pobori
cepBiciB  (3aTpUMKH  peHCiB,

npobiiemu 3 Oaraxkem) [4]

TpancnopTHi nocjayru

Bucoka IJ_IBI/IILKiCTB INEPEBC3CHb

Ha JaJeKi BiacTaHi

Bucoka BapTicTh KBHTKIB i

BAHTAXOIICPEBC3CHDb

besneka aBiariepeBe3cHb
MOPIBHSAHO 3 IHIIMMHM BHJIaMHU

Tparcmnopty [3]

3aeKHICTh BiJl OTOJHUX YMOB i

TEXHIYHUX HECHPABHOCTEH

Benuka MPOITYCKHA

CIPOMOJKHICTh aBiaTpaHCIOPTY

OOMekeHa KiIBbKICTh aeporopTiB

1 CKJIaJIHA JIOTICTUKA B perioHax

MoOXJIHUBICTb MIEPEBE3CHHS
BEJIMKOI KUIBKOCTI BAHTaXIB 3a

KOPOTKHI TEPMiH

Bucokwuii piBens Bukuais CO: i
BILTHB Ha HABKOJIUILIHE

CCPCAOBULIC
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BucHoBok

ABiariilHa TpaHCIIOPTHA CHCTEMa € BaXKJIWUBUM €IEMEHTOM TJ100ajbHOI EKOHOMIKH,
3a0e3nedyrour IMBUAKE Ta Oe3leyHe NepeBe3eHHs MNacaKupiB 1 BaHTaxiB. EdexTtuBHiCTh i1
(YHKI10HYBaHHS 3HAYHOIO MipOIO 3aJICXKHUTH BiJl PIBHS CEPBICHUX 1 TpaHCTOPTHUX nociyr. CepBicHi
MOCJIYTH CIPUSIFOTh KOM(OPTY MacakKupiB 1 MiIBUILECHHIO JIOSJILHOCTI KIIEHTIB, TPOTE MOXKYTh MAaTH
BHCOKY BapTICTb 1 OOMEXEHY JOCTYMHICTh y OFIKETHOMY CerMeHTi. TpaHCIOPTHI TOCIyTH
BiJI3HAYAIOTHCSI BUCOKOIO MIBUKICTIO Ta OE3MEKOI0, ajie 3aJIekKaTh BiJl MOTOJJHUX YMOB, TEXHIYHUX
¢dakTopiB 1 €KOJOriyHOro BIUIUBY. [l MOAanbIIOro pPO3BUTKY HEOOXIAHO BIOCKOHAIIOBATH
JIOTICTHUKY, TMTOKPAITyBaTH SKICTh CEPBICY Ta BIPOBAIKYBATH CydacH1 TEXHOJIOTI.

CnucoK BUKOPUCTAHUX JIXKepeJt:

1. https://uba.ua/eng/news/7942 (22 keitus 2025 poky)

2. https://www.iata.org (22 kBitHs 2025 poky)

UDC 629.7.014-519:656.073.28(043.2)
STUDY OF THE CAPABILITIES OF UNMANNED AERIAL VEHICLES IN FREIGHT
TRANSPORTATION
Kyril Payanok, Artem Mitskevich
State University "Kyiv Aviation Institute”, Kyiv

Scientific Supervisor — Svitlana Pron, Associate Professor.

Keywords: unmanned aerial vehicle, freight transportation, logistics support, logistics.

UAVs are becoming an integral part of logistics. One of the best examples of UAV application
in cargo transportation is Amazon. This company has long announced plans to use UAVs for package
delivery as part of the Amazon Prime Air program. Domino’s Pizza in the United Kingdom [1].

Additionally, Amazon is actively testing its Prime Air program, which enables the delivery of small

parcels using UAVs within 30 minutes of ordering (Fig. 1) [2].

"
¥
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Fig 1. Basic view of the MK30 drone [3]

37


https://uba.ua/eng/news/7942
https://www.iata.org/

POLIT. Challenges of science today, 1-4 April

Let us consider the advantages and disadvantages of using UAVs in freight transportation,
which contribute to transforming the logistics industry. The advantages include:

- Speed and accessibility of remote areas — UAVs significantly reduce delivery time,
especially in "last mile" conditions and hard-to-reach regions.

- Cost efficiency — UAVs reduce the need for fuel, wages, and vehicle maintenance, making
them an attractive alternative to traditional freight transport.

- Availability and flexibility — UAVs can operate in various conditions.

- Reduction of traffic congestion — UAVs are helping to reduce road congestion.

- Environmental sustainability — the implementation of UAVs with electric motors
contributes to reducing carbon emissions and supporting green logistics.

- Cargo security — UAVs are equipped with tracking and GPS technologies, ensuring precise
cargo delivery and reducing risks of loss or damage.

Disadvantages of UAVS:

- High terrorism risks.

- Limited payload capacity — most UAVs (so far) can only carry small loads.

- Limited flight time — UAVs operate for a short period, affecting flight range.

- Legal barriers — many countries have strict regulations regarding UAV use.

- Weather dependence — most UAVs are sensitive to weather conditions.

- The analysis of advantages and disadvantages makes it possible to state that BPLA will

become an important part of global logistics in the future (Fig. 2).

-

speed and efficiency & steam and eco-friendly 627

fast delivery to -
hard-to-reach places Harsh rules in small areas

reduced fuel and
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} > 6%;5 in logistics
/" » . .
) ) [ flight restrictions
short flight time f’ in bad weather
limited carrying / sensitivity to adverse
capacity of drones ¥ | weather conditions

load capacity /
limitau%u s @ / weather dependence Q(,,)

Fig. 2. Analysis of UAVs in cargo transportation™

* developed using napkin.ai
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Conclusion

Summing up, UAVs have great potential to become a key element of modern logistics. Their
application contributes to increased delivery speed, reduced economic costs, and minimized
environmental impact. Thanks to innovative technologies such as GPS, artificial intelligence, and
autonomous control, UAVs offer new solutions for last-mile delivery and transportation to remote
regions, especially during emergencies.

Thus, the use of UAVs can significantly change the approach to freight transportation, ensuring
a sustainable future for logistics.
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ABiariiiHa Tay3b € BaXJIMBOIO CKJIQJ0BOI0 CY4acHOI TPaHCHOPTHOI 1HGPACTPYKTYpH, IO
3a0e3nedye MmBHUAKE Ta €(PEKTHBHE MEPEMINIEHHs TacaXupiB 1 BaHTaxiB. Ha cboromHi, CBITOBUIA
aBiallifHUH pPUHOK JEMOHCTPY€ JAWHAMIYHUH PpO3BUTOK, INPOTE CTUKAETHCS 3 YHCICHHUMHU
BUKJIMKaMH, 110 BIUIMBAIOTh HA CTA0UIbHICTh HOTO (PYHKIIIOHYBaHHS.

JisIbHICTh YKpATHCHKUX aB1aKOMITaHIM BiJ3HAYAETHCSI HU3KOIO MPOOJEM, MOB’S3aHUX 13
BIUIMBOM BIHCHKOBUX [id, 3aKpuTUM HeOOM Haja VYKpaiHOWO, TEXHIYHUMH TPYJIHOIIAMU,
PETYJIATOPHUMH OOMEKEHHSIMU Ta 3arajJbHOI €KOHOMIYHOI HeCcTaOUIbHICTI0. OHUM 13 TIPOBITHUX
IpaBIiB YKPaiHCHKOTO aBialliiHOro pUHKY € JoykocTtep «SkyUpy, skuii 3 MOMEHTY CBOT'O 3aCHYBaHHS

y 2018 pori 3yMiB 3aKpimUTHCS Ha PUHKY 3aBISKA JOCTYITHHM Tapudam Ta pO3TalyKeHii
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MapHmpyTHii Mepexi. OHI€I0 3 KII0Y0BUX MpooOsieM aBiakommaHii «SkyUp» 10 moBHOMacTabHOTO
BTOPTHEHHs pocii B YkpaiHy OyB craH aBiarmiiiHoi iH(MpacTpykTypu. barato perioHaJbHHX
AepoONOPTIB MalM 3acTapily MaTepiaibHO-TeXHIYHY 0a3y, M0 YCKJIQJHIOBAIO EKCIUTyaTallito
cy4yacHuX JiTakiB. [IpoGiiemu 31 31ITHO-IOCAKOBUMU CMYT'aMH, HEIOCTAaTHHO PO3BUHEHI CUCTEMHU
HaBIrailii Ta HecTauya IKiCHOr0 Ha3eMHOI'0 00CITyTOBYBaHHS IPU3BOIMIIH 10 3HIKEHHS e(DeKTUBHOCTI
po0oTH aBiakoMMaHii.

Oco6nuBuii BIuMB Ha AisIbHICTE «SKyUp», SIK 1 Ha HU3KY IHIIMX YKPaiHChKUX aBlaKOMIaHIMH,
MaJio TTOBHOMACIITaOHE BTOPTHEHHs pocii B YKpainy y moromy 2022 poky. 3aKpHTTS MOBITPSHOTO
IPOCTOpPY, PyHHYBaHHsS aepolopTiB Ta CYTTE€BE 3HM)KEHHS TYPUCTUYHOIO IOTOKY IPU3BEIH 10
3Ha4YHMUX (iHaHCOBHUX BTpar. YacTuHa (DIOTY KOMITaHii ONMMHUIIACS 3a0JI0KOBAHOIO, a HEOOXIIHICTh
ajianTarii 10 HOBUX yMOB 3Mycmiia «SkyUp» 3MiHIOBaTH OmepalliifHy MoJIeNb YIpaBiiHHs. 30KpeMa,
aBlakOMITaHis rmoyasa npairoBatu 3a cuctemoro ACMI (Aircraft, Crew, Maintenance and Insurance),
JIaloud B OPEHJly CBOI JIITAKHU 1HO3€MHUM IepeBi3HUKaM. Lle 103BomII0 30epert 4yacTUHy 10XO0/IB,
IPOTE HE BUPIIINIIO Npo0IeMy BTpaTh OCHOBHOI YaCTKU PUHKY aBiallepeBe3€Hb.

PerynstopHi 0OMeKeHHS Ta CyIOB1 CYyIIEPEYKHU TaKOK MaJId HEraTUBHUM BIUIUB HA TisUTbHICTh
«SkyUp». ¥ 2019 pori aBiakommanisi ONWHWIACS B IEHTPI TYYHOTO CYJOBOTO CKaHIATY KOIHU
bapumiscbkuii cya KuiBcbkoi 0011acTi yXBalluB pillieHHsI PO MPU3yNUHEHH 11 tinensii. Le pimenns
OyJ10 BU3HAHO HE3aKOHHUM, MPOTE 3aBJaj0 pemyTaliiiHoi mkoau kommnanii. Kpim toro, y 2022 pori
yepe3 BIMCHKOBI i1 CTPaxoBl KOMIMaHii BIMOBHJIUCS NMOKPUBATH PU3UKH IOJIBOTIB B YKpaiHi, 110
3mycuito «SkyUp» mepeauciokyBaTH YacTUHY CBOTO (DIIOTY 332 KOPJIOH.

[Ile ogHUM BaXXJIMBUM aclleKTOM Yy JIISUIbHOCTI aBIaKOMITaHIi € HEMOXKJIMBICTh BUKOPUCTAHHS
aBlaKOMITaHI€IO JIITAaKiB yKpaiHCbKoro BUpoOHunTBa. Ilompu HasBHicTh mianmpuemcta /JII1
«AHTOHOBY, SIKE CIICIIANI3yEThCS HA BUPOOHUIITBI aBialliiiHoil TexHiku, «SkyUp» Bimmae nepeBary
mitakaM Boeing. Ile 3ymMoBIeHO HU3KOIO (DaKTOPIB, Cepel] SKUX: BIJICYTHICTh Cy4yaCHUX MoJenen
NaCaKUPCHKUX  JIITaKiB  BITYM3HSAHOTO  BHPOOHMIITBA, HEIOCTaTHIM  piBEHb  CEPBICHOTO
oOCIIyroByBaHHsl Ta 3acTapiial TexHousorii. KpiM TOro, eKkoHOMiUHI Ta TEXHIYHI IapaMeTpu
eKCIUTyaTalli JiTakiB K AHTOHOB» MOCTYIAIOTHCS CBITOBUM CTaHAapTaM, 10 pOOUTH X HEBUTIHUMU
JUTsL KOMEPIIITHOTO BUKOPUCTAHHS Y cepi JOYKOCT-IIEPEBE3EHb.

Bucnosok

Takum uynmHoM, «SkyUp» cTukaeTbcsi 3 OararbMa BUKJIMKaMM, IO BIUIMBAIOTH Ha i
orepauiiiHy JisUIbHICTh Ta cTpaTerio po3BUTKY. HemocraTHill piBeHb aBialliiHOT IHPPACTPYKTYpPH,
HEMOJKJIMBICTh BUKOPHUCTAHHS BITUYM3HSHUX JIITaKiB, HETaTUBHUI BIUIMB BIMHU Ta PEryJSTOPHI
0OMEKEHHSI CTBOPIOIOTH CYTT€BI Oap’epu ajsi crabiibHOro (pyHKIiOHyBaHHs Komnadii. BogHodac

3patHicte SkyUp amantyBaTHCS A0 HOBUX peaiif, 30KpeMa IUIIXOM 3MiHU Oi3Hec-Moneni Ta
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PO3IIMPEHHS CIIBMpAlll 3 IHO3EMHUMHU MMapTHEPAMU, MOXKE CTaTH KIIOYEM JI0 MOIaIbIIOr0 PO3BUTKY
KOMIIaHii B yMOBax BOEHHOT'O CTaHy Ta Cy4YaCHUX BUKIIHKIB.

Cnucox BUKOPUCTAHHUX JIZKEPETI:

1. Odimiitauii caidt aBiakommanii «SkyUp» [enexkTponnuii pecypc]. — Pexxum nocrymy:
https://skyup.aero.
2. JepxaBHa aBiarliiina ciyx0a Ykpainu [enekTpoHHH pecypc]. — Pexxum moctyry:

https://avia.gov.ua.
3. Amnanituuni MaTepianu LIeHTpy TpaHCHOPTHUX CTpaTerii [eneKTpoHHUU pecypc]. —

Pexxum noctymy: https://cfts.org.ua.

YK 656.7
MUTHE OBCJIYTOBYBAHHSI ABIAIIIMHNUX MEPEBE3EHD ITACAKUPIB TA
BAHTAXIB
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KitrouoBi crnoBa: MUTHE 00CTYyrOBYBaHHS, ACAXKUPH, BAHTAXK1, aBlalliifiH1 IepeBE3CHHS

MuTHe 00CIIyroByBaHHS aBlalliiHUX IEpPEBE3€Hb MACaKUPIB 1 BaHTaXIB — 1€ KOMILIEKC
3ax0[iB, M0 3a0e3MeuyroTh MTOTPHUMAHHS MHTHOTO 3aKOHOJABCTBA ITiJ[ Yac TEPETHHY KOPAOHY
JiTakoM. MuTHe 00CIyroByBaHHs aBialllfHUX MEPEBE3E€Hb € BAXJIMBUM €JIEMEHTOM MIXHAPOJHOI
JOTICTUKH, 10 3a0e3Nedye 3aKOHHICTh MEepeMIllleHHs MacaKUpiB 1 BaHTaXIB yepe3 JepKaBHUN
kopaoH. EdextuBHa MUTHA TIpoIieTypa CIipHsie MBUAKOMY O(QOPMIICHHIO TOBapiB, 3HWKYE PHUIUKU
KOHTpabaHIM Ta EKOHOMIYHHX 3JI0UMHIB, a TAKOXK TapaHTY€ JOTPUMAHHS 3aKOHOJABUNX HOPM.

OpHUM 3 KJIIOUYOBHMX AacleKTiB MHUTHOTO OOCIYrOBYBaHHS € KOHTpOJIb 3a IE€PEBE3CHHAM
nacaxcupie. OCHOBHI emanu BKIIIOYAIOTh:

1. MuTHHI KOHTPOJIb, SIKUH TPOBOAUTHCS Y CHEL1aIbHO BU3HAYEHHUX 30HaX aepoIopry,
Jie TIOTh CHCTEMH «3€JIEHOTO» Ta «YEPBOHOTO» KOPHUAOPIB. 3€ICHUN KOPHIOp — II€ CMyTa PyXy B
aeporopTy, 1€ MUTHUN KOHTPOJIb 1 0pOPMIICHHS B1IMOBIIHUX TOKYMEHTIB IPOBOIATH 32 CIPOLICHUM
nopsiAkoM. TyT MpOXOAsTh MacaXXupH, sIKi JIETATh 32 MeX1 YKpaiHu, B 6araxi sSIkux BiJICYyTHI TOBapu
1 mpeaMeTH, 3a00pOHEHI J10 NTepeBe3eHHs, a00 K1 He MIUIAraloTh eKjIapyBaHHto. [Ipu npoxomkeHH1
IBOTO BHWIY KOHTPOJIO TIIOCaJoBa 0c00a MHTHHUII MOXKE IONPOCHTH Tacakupa Npel sSBUTH
aBIaKBUTOK 1 MMACMOPT, a TAKOXK MPOBECTH BUOIPKOBUI KOHTPOJb Oaraxky. YepBoHMI KOpUIOp — 1€
CMyTa pyXy, Ha sIKii MUTHHIA KOHTPOJIb Ta 0(hOpMIIEHHS! HEOOX1THUX JIOKYMEHTIB 3/1IICHIOIOThCS B

YCTAaHOBJICHOMY UYHMHHUM 3aKOHOJABCTBOM YKpaiHU MOpsSAKy. Uepe3 4epBOHY 30HY MPOXOIAThH
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BJIACHUKH aBIaKBUTKIB, SIKI IEPETHHAIOTH KOPJOH JIEP)KaBH, STKMM HEOOX1THO 3aJeKIapyBaTH CBOE
MaiiHo. [lacaxup 3000B’s3aHWN 3alOBHUTH MUTHY JCKJApaIlilo Ta Mpej sIBUTH CIIBPOOITHUKY
MUTHHUIII JekiapoBani pedi. CriBpoOITHUK BIAMOBIAHOI CIY>KOM Ma€ MpaBo TMOMPOCUTH MacaKkupa
TaKO’ MpeJ IBUTH aBIaKBUTOK Ha JITAK, MACIIOPT 1 BC1 CYIMyTHI JOKYMEHTH.

2. JexnapyBaHHS TOBapiB, OCKIJILKH MacaXUpH 3000B'sA3aH1 3aJIeKJIapyBaTH TOBAPH, 110
MEPEBUILYIOTh BCTAHOBJICH] JIIMITH 200 MalOTh OOMEKEHHS Ha BBE3CHHSI.

3. OOMexxeHHsT Ta 3a00pPOHU: MIAJISATAIOTh KOHTPOJIIO I[iHHI pedi, aaKorojb, TIOTIOH,
MEIMKaMEeHTH, KyJIbTYpHI LIHHOCTI, 30p0si, pOCIUHH Ta TBAPHHHU.

4, JlexnapyBaHHSI TOTIBKHM: YKpaiHIISIM HEOOXITHO JCKJIapyBaTH BBE3€HY HalllOHAJIbHY
BANIOTY, SIKIIO ii cyma nepeBuilye | TucAdy rpuBeHb; OCOOUCTI IPEAMETH, BapTICTh AKUX BuIe 10
TUCSY €BPO, a Bara Oubine S50 kr (nepkMuto ctaHoBUTH 30% Big MuTHOT BapTocTi) [1].

[Ipoiec MuTHOTO OGOPMIICHHS GaAHMA#CI@ BKIIOYAE€ HACTYNHI emanu: TOMEPETHE
MOBIAOMJICHHS Ta JIOKYMEHTH (TIOAAaHHS MHUTHOI JeKjapallii, aBiauiiHoi HakiaaaHoi (Air Waybill),
paxyHKiB-(hakTyp (iHBOIICiB), cepTu(iKaTiB BIAMOBITHOCTI Ta MOXOMKEHHS TOBapiB); BU3HAUYCHHS
MHUTHOTO PEXHMY; MUTHHHA KOHTPOJIb (MOXKE BKIIOYATH (I3UUHUI OIS, CKaHyBaHHS a0o
71abopaTOpHi TOCIIIKEHHS ); CIIJIaTa MATHUX IJIaTeXiB (BKIFOYAE MUTO, IOJATOK Ha JI0JIaHy BapTICTh
(ITIB) Ta aku3HwMii 360ip (3a HEOOXiAHOCTI) [2].

B uinomy, aBiatiiiHuii TpaHCTIOPT Ma€ CBOi OCOOJIMBOCTI Y MUTHOMY OOCITyTOBYBaHHi:

- BHCOKa IIBUIKICTh O(OpMIIEHHS (MUTHI MpOLEAYypU AJIs aBlariepeBe3eHb 3a3BUYaid
BUKOHYIOTBCS IIBUIIE, HIXK Y MOPChKOMY 200 Ha3eMHOMY TPaHCIIOPTI);

- creniaai3oBaHi 30HM MUTHOTO KOHTPOJTIO (MIP)KHAPO/IHI aepOIOPTH MAIOTh TEPMIHAIH
JUIs 00CITyrOBYBaHHS BaHTaXI1B Ta acaXHpiB);

- KOHTpOJIb HEOE3NEeYHUX BaHTaXIB (MEepeBe3eHHs JITiEBUX Oarapei, XIMIYHUX
PEYOBHH, MNaJbHOTO Ta IHIMIMX HEOE3NMeYyHUX MaTepiaiiB MNOoTpedye CHeniaJbHOT0O MHUTHOTO
oopmieHHS).

Bucnosok

OT1xe, MUTHE OOCIIyrOBYBaHHS aBlallliHUX ME€PEBE3E€Hb MAcakKUpiB 1 BAHTAXIB € CKIIATHUM
TPOIIECOM, SIKHil BKJIIOYAE KOHTPONb, O(DOPMICHHS JOKYMEHTIB Ta CIUIATy MOAaTKiB. Moro
edeKTHUBHE MpOBe/IeHHs 3a0e3neuye Oe3nepediiiHuil pyX TOBapiB i JtoAel uepes Aep:kaBHUI KOP/IOH,
Cpusie MDKHAPOJHIM TOPriBil Ta €KOHOMIYHOMY PO3BUTKY. 3aBISKH CYyYaCHUM TEXHOJIOTIAM 1
nugpoBizalii MUTHUX NpoUeayp Led mpouec crae jAenaidl eQeKTUBHINIMM, IO J03BOJIE
CKOpOYYBaTH 4ac 0OPMIICHHS Ta MIHIMI3yBaTH OIOpPOKpPATHUH1 3aTPUMKH.

CnucoKk BUKOPMCTAHUX JKepeJt:
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KirouoBi cnoBa: 3a1i3HUYHUAN TPAHCIIOPT, PIYKOBUI TPAHCIOPT, EKCIOPT, iH(PACTPYKTypa.

Biitna B VYkpaini He numie BunpoOyBaia KpaiHy Ha Milb, a W NpUCKOpUJA TIHOOKI
Tpancgopmarii Beiei iHppacTpykTypu. Koy 3BU4HI TOTICTHYHI NUTSIXU OyJIM MOPYIIEH], a BaXIINBI
TPaHCHOPTHI IIEHTPU ONMHUIKCH B HeOe3Meli, 3aTi3HUYHUN Ta pIYKOBHIA TPAHCIIOPT BUSBUIIMCS HE
IPOCTO 3aMiHOIO, a BKpail BXKJIMBUMHM CKJIaJIOBUMH HOBOI JIOTICTUYHOI cucTeMHu. Ls BiiiHa 3Mycuiia
[0-HOBOMY IIOJIMBUTHCS Ha pOJb TPAaHCHOPTHOI CHCTEMHM, Ha {i MINHICTD Ta 30aTHICTh
MPUCTOCOBYBATHCS IO BAXKHX 0OCTaBMH. Bim camoro movarky moBHOMAacIITaOHOTO BTOPTHEHHS
CTaJI0 OYEBHJIHO, 110 BiJ 3JIaTO/KEHOT pOOOTH 3aII3HUII Ta PIYKOBUX IUIAXIB 3aJICKUTh HE TLTBKU
€KOHOMIiUHa CTaOlIbHICTh KpaiHu, a i >KUTTs Oaratbox mojei [1].

3ai3HUYHUN TPAHCHOPT, MONPU TMOCTIHHI OOCTpUIM Ta JuBepcii, MPOJAEMOHCTPYBaB
HaJA3BUYaHY CTIMKICTb. "YKp3ani3HuLA" cTana He IPOCTO MEPEBI3SHUKOM, a CHMBOJIOM HE3JIaMHOCTI.
Hampuknan, "Iloizn eananHsa", mo KypcyBaB MK pPI3HUMH pEriOHaMH KpaiHW, CTaB HE JIMIIE
crocobOM TepecyBaHHs, a W CHUMBOJIOM HallloHanbHOI eAHOCTi [2]. EBakyamiiiHi moi3gu, 1o
BHUBO3MJIM MITBHOHU IOJEH 13 30H OOWOBUX /i, € MPUKIAAOM Trepoi3My Ta CaMOBIJIaHOCTI
3aJI3HUYHUKIB. 3alli3HULS BiAirpajga KIOYOBY poJib Yy JOCTaBIl TyMaHITapHOI JIOMOMOTH.
Hampuknan, cremianbHi TO3IM 3 MeIWKaMEHTaMH Ta MPOAYKTAMH Xap4dyBaHHS PETYISIPHO
npubyBaiu 10 XapkoBa, YepHirona Ta iHIIUX MICT, 10 ONIMHUIIKACS B €MiLEeHTp1 OoHoBUX Aiil. Takox,
3ami3HuUI 3abe3neunna OesnepebiiiHe mepeBe3eHHsl CTpaTeriyHUX BaHTaxiB. Hampukian, mompu
MOCTIMHI 00cTpiy, "YKp3ami3HUISA" MPOJOBKYBaja TPAHCIIOPTYBAaTH 3€PHO 1O MOPTIB HA 3aXOl
KpaiHu, 3a0e3edyoun eKCIopT YKpaiHChbKOi arponpoAykiii. CaMe 3aii3HUYHUN TPaHCIIOPT BiAIrpaB
BUpILIAIIBHY POJIb B €BaKyallil MUJIbHOHIB yKpaiHIIIB 13 30H aKTUBHUX OoioBuX ni, a "lloTsaru no
nepeMoru" sk CMUMBOJI HE3JJaMHOCTI YKpPaiHCHKOT0 Hapoy 3abe3neunsiu 6e3nepeliifHe CromydeHHs

MDXK perioHamu [3].
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PiykoBuii TpaHCHOPT, CTaB KJIIOUOBOIO albTEPHATUBOIO 3a0JJOKOBAHUM MOPCHKHUM IOPTAM.
Jynaiiceki moptH, Taki sk [3main, Peni Ta YcTb-JlyHalChK, TEpETBOPIIIMCS HA BaXKIUBI JIOTICTHYHI
xabu. Hampuknan, 3aBmsku BiakpuTTio kanany "/lynaii—YHopae Mope'", mpomyckHa 34aTHICTb
JTYHAHCBHKUX MOPTIB 3HAYHO 3pocia. Lle 103BommiIo 301IbIINTH eKCIIOPT YKPAaiHCHKOTO 3€pHa, SIKE €
BA)XXJIMBOIO CKJIAJIOBOK0 €KOHOMIKH KpaiHU. PIUKOBUI TpaHCIOPT aKTHBHO BUKOPUCTOBYETHCS JIS
BHYTPIIIHIX TIepeBe3eHb. Hanmpukian, 6apxki 3 OyaiBeIbHUMHU MaTepiajlaMy Ta MajJIuBOM PETryJIsIpHO
KypcyroTh JlHinpoM, 3a0e3nedyoun NoTpeOr PerioHiB, BiATAIEHUX Bifl 3aJi3HUYHUX MaricTpajiei.
3okpema, binropoa-/lnicrpoBeskuit mopt, nopt Peni, Kinis-30inpmmnm obcsarn BaHTaxiB, X04a 10
BIiHM Maii)ke He BUKOPUCTOBYBaJIUCh. PiukoBi moptu Ha JlyHal BUCTYNMIM B pOJIi KIHOYOBUX
JIOTICTUYHUX Xa0iB JUIA €KCIIOPTY YKPAaiHCBKOI MPOAYKIli, a BHYTPIIIHI MEPEBE3CHHS PIYKOBHM
TPAHCIOPTOM 3MEHIIWIM HABAHTA)KEHHS Ha aBTOMOOLIBHI Ta 3aJ1i3HUYHI NUISIXA [4].

OpHak, pO3BUTOK aTbTEPHATUBHUX TPAHCIOPTHUX MAPIIPYTIB — I1€ HE JIUIIE TOCATHEHHS, aje
i Buknuk. PyiiHyBaHHs 1H(GpacTpyKTypH, HEOOXIAHICTh PO3MIHYBaHHS TEPUTOPIiH, 3a0e3neueHHs
OE3IeKHu MePEBe3CHb, a TAKOXK MOTpeda B MOIepHi3allli Ta pO3MIMPEHHI TPAHCIIOPTHOT MEPEXi — BCE
e MoTpedye 3HAYHMX IHBECTHIIH Ta 3yCwiib. 3a0e3neueHHs Oe3MeKH TPAHCIOPTHUX MapIIpyTiB B
YMOBaX BOEHHOTO CTaHy € KJIIOYOBUM BHKJIMKOM. BaKiIMBHM acmeKTOM € iHTerparisi yKpaiHChKOi
TPAHCHOPTHOI CHCTEMH B €BpONEHCHbKY, II0 nepeadadae mepexiJ Ha €BPONEHUCBKY KOJIiio,
rapMOHI3alLlil0 CTaHJIAPTIB Ta PO3BUTOK MYJIbTUMOJAIEHUX [IEPEBE3€EHb.

Bucnosok

Biitna B YkpaiHi crana cyBopuM BUIIPOOYBaHHSIM JJIsl TPAHCIOPTHOI CUCTEMHU KpaiHu, ajie
BOJIHOYAC MpPOAEMOHCTpYyBaia ii 3AaTHICTH OO ajanTauii Ta TpaHchopmarii. 3ami3HUYHUN Ta
PIYKOBUH TPAHCHOPT CTAIM KJIOUOBUMHU €JIEMEHTaMHU HOBOI JIOTICTUYHOI pealibHOCT1, 3a0e3euyodn
€BaKyaIlito HaCceJIEHHs, IOCTaBKY T'yMaHITapHOI JOIIOMOTH Ta IEPEBE3CHHSI CTPATETIYHUX BaHTAXKIB.
He3Baxaroun Ha YHCIICHHI BUKIMKH, YKpaiHa TPOJOBXKYE INIYKATH Ta BIPOBAKYBAaTH HOBI
JOTICTUYHI pILIEHHS, JEMOHCTPYIOUM CBOIO CTIHKICTh Ta HE3JaMHICTh. PO3BUTOK TpaHCIIOPTHOI
1H(GPACTPYKTYpH, 11 MOJEpHi3allisl Ta IHTErpalis B €BPONEHChKY Mepexy — Iie He JIMIIE 3alopyKa
€KOHOMIYHOT CTIMKOCTI, ajie i BaXKJIMBUN KPOK JI0 BIIHOBJICHHS Ta PO3BUTKY KpaiHU MICIIsl BIMHH.
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YIK: 658.8:004
[U®POBA TPAHC®OPMAIIISA TPAHCIIOPTHO-JIOIICTUYHOI AISIJIBHOCTI
HIANPUEMCTB
B’siuecsiaB Mapuyk
epacasnuii ynisepcumem «Kuiecoxkuii agiayitinuti incmumymy, Kuis

Hayxosuii kepienux — Jlapuca J[oxienko, K.e.H., 0oyernm

Kiro4oBi croBa: joricTuka, TpaHCcopT, nupoBa Tpanchopmartis.

3a ocTaHHE AeCATUIITTS U poBa TpaHchopMallis CIPUUUHKIIA Oe3MPeLeIEHTHY PEBOIIOIII0
B CEKTOp1 JIOTICTUKH, (YHIAMEHTAJIBHO MEPEOCMUCIUBIIN T€, SIK IUIAHYIOTbCS TAa BUKOHYIOTBHCS
TPAHCIIOPTHO-JIOTICTUYHI omepauii. Y [bOMYy KOHTEKCTI aBTOMAaTH3allil € TEXHOJOTIYHOIO
€BOJIIOIIIEI0, CTAE CTPATETIYHUM EJIEMEHTOM, SKHiA JJ03BOJISIE TPAHCTIOPTHO-JIOTICTUYHUM KOMITaHIsSIM
YCIHILIHO CHPAaBIATUCS 3 LHMMU CY4YaCHUMH BHKIMKaMH, MOJIEPHI3yBaTH 3acTapijii CHCTEMH,
BIIPOB/KYBAaTH ABTOMATH30BaHI ONeEpalliiiHi MpoLecH, 3MEHLIMTH BUTPATH Ta MiIATPUMYBATH
KOHKYPEHTHY IepeBary Ha JUHAMIYHOMY Ta BUMOTJIMBOMY PHHKY.

OCHOBHOI0O Memolo JOCHIJDKEHHS € aHaii3 mnpobieM Ta MOXIMBOcTeH IU(pOoBOI
TpaHchopMallii TpPaHCHOPTHO-JOTICTUYHOI AISITBHOCTI MiIPUEMCTB JJIS MMiJIBUILLIEHHS €(pEeKTUBHOCTI
Ta MPOJYKTUBHOCTI Gi3HEC-TIPOIIECIB B JIAHLIOraX MOCTaYaHb.

KirouoBumu HanpsiMmkamu M poBizaliii TpaHCIIOPTHO-JIOTICTUYHOI A1SITBHOCTI MAIPUEMCTB
e€: ontuMizauis npoueci (IoT Ta BigData n1s MOHITOpUHTY cTaHy 1HQPACTPYyKTypU B pealbHOMY
Yaci Ta MPOTrHO3yBaHHA Tpadiky; aBTOMaTH3allis YIpaBIiHHA MOTOKaMu; BUKopucTaHHs LI mms
aHaJi3y JaHUX Ta NPUHHATTS CTPATEriyHUX pillleHb), TEXHOJOTIYHI IHCTPYMEHTH (EJIEKTPOHHUI
JIOKYMEHTO000Ir; xmapHi 1uardgopmu; OnokueitH 1 RFID), ynpaBniHHS akTMBaMu Ta pecypcaMu
(po3yMHE CHOXHUBaHHS €HEprii, ONTHUMI3allisi BUKOPUCTAHHS PYyXOMOro CKJIany, BiIAajJeHUi
MOHITOPHUHT CTaHy 1HQPACTPYKTYpH).

Ocnosnumu  modxciueocmamy  1AdpoBoi  TpaHchopmalii  TPaHCHOPTHO-JIOTICTUYHOT

JISITBHOCTI TMiAIpHEMCTB € [1]:
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- wmoHiTopuHr [HTepHeT peueit (IoT) sik cTangapT U1 BaHTaXIB yCiX BHUAIB (116 OCHOBHUU
€JIEMEHT BaHTaXKOTIEPEBE3CHb, ITPH I[bOMY KOXKECH BaHTaXK Oy/ie OCHAIICHUH YillOM BiJICTEKECHHS IS
HiATBEPKEHHS KO)KHOTO KPOKY TPAaHCIIOPTYBaHH!);

- e(eKTUBHE BUKOPUCTAHHS CKIAJCHKOTO MPOCTOPY 1 MPOCTOPY TPAaHCIOPTHOTO 3aco0y
(3acTocyBaHHSI 1 B MMOAAJBIIOMY CTaHAAPTH3AISI MOIYJILHOTO MPHHIUITY 3aBaHTAKECHHSI BAHTAXIB
3a0€31e4YnTh MiHIMI3aIli0 HEBUKOPUCTAHOTO MPOCTOPY TPAHCIIOPTHHUX 3aCO0IB);

- 3aCTOCYBaHHA 4aT-OOTIB JUIsl MOKPALICHHS BHYTPIIIHBOI Ta 30BHINIHBOT KOMYHIKaIlii;

- ONTHMI3allis YHpPaBIiHHA MapIIpyTamMH (aBTOMATHU30BaHI JIOTICTUYHI CHCTEMH 3JaTHi
BpPaxOBYBATH 1HTEJICKTYaJIbHY TCHEPAIIiF0 MapIIPYTiB);

- BUKOPHUCTaHHS O€3MUIOTHUX CY/IEH.

He3Baxaroun Ha MOXIMBOCTI, sKi Hamae mmdpoBa TpaHcdopmarlis sl TPaHCHOPTHO-

JIOTICTUYHHUX KOMITaHii, BOHA Ma€e TIeBHUH Ha0ip mpobaem (Tad. 1).

Tabmuns 1. [Ipo6nemu mudpoBoi TpanchopMmallii y TpaHCIOPTHO-JIOTICTUYHUX KOMIAHISX

[IpoGmemu 3arajibHa XapaKTepUCTUKA

3acrapina IaTerpanis cydacHux nupoBHX pilIeHb i3 3acTapiniuMu mIaThopMamMu — ITyKe

iH(bpacTpyKTypa | CKIIaJHE 3aBJaHHS

[BecTumii [udposa Tpanchopmalliss TOTpedye cyTTeBUX (HiHAHCOBHX BIIMBaHb, HAAMIpHI
MOYaTKOBI BUTPaTH HAa HOBI TEXHOJOTIl MEPeHIKO/KAIOTh 1X  ITUPOKOMY

BIIPOBA[)KEHHIO

KibepOesneka TicHima B3aeMojisi B JIAHI[IOXKKAX IMOCTABOK 30UIBIIYyE PU3MK KiOepaTak, SIKIIO He

pealtizoBaHi Ha/lilHI KOHTP3aX0I1

Bincytaicts udpora Tpanchopmaris moTpedye MONIYK TAIAHTIB 3 HEOOXiTHUMH TE€XHOJIOTTYHUMHU
HaBUYOK HaBu4kamu. [loTpiOHI KOMIUIEKCHI MporpaMu HaBUaHHS IMiABUIIEHHS KBauidikarii
MpaIliBHAUKIB MIPAIiBHUKIB JIJIs1 OTIAHYBAaHHS HOBHUX 1HCTPYMEHTIB Ta MU(POBUX MOXKINBOCTEN

IaTerparis [HTerpartist IMpPOBHUX TEXHOJIOTIH 3 ICHYIOYMMH CHCTEMaMU MOXE CTaTH CKJIIHOIO Ta

JTOPOTOFO 3 IPUYHH HECYMICHOCTI 13 3aCTapiJIMMU CUCTEMaMHU

Bubip cymicHoi | HoBa TexHosorisi HOBUHHA JIETKO IHTETpyBaTHUCS B iCHYIOUI CHCTEMH Ta IPOLECH.
TEXHOJIOT11 [MinmpuemcTBaM  HEOOXIJJTHO  BpPaxOBYBaTH CYMICHICTh Ta  MpaioBaTH 3

mocTayajibHUKaMu, 11100 BUOpaTH BiJIMIOBIIHI BapiaHTH

CxknazneHo 3a nanumu [2]
Bucnosok
[MudppoBa TpaHchopmarllisi Haga€e MOXKIUBICTD TPAaHCIOPTHO-JIOTICTUYHUM KOMIIAHISIM
CTBOPUTH HOBI CITIOCOOM Be/IeHHs O13HECY, K1 MPUHECYTh KOPUCTh K KOMIIAH1sM, TaK 1 X KJIIEHTaM.
[Tporpamue 3abe3rneuyeHHs JUIsL BIJICTE)KEHHs, aBTOMATHU30BaHI NMPOLIECH, HITYYHUH IHTENEKT Ta
[HTepHeT peuelt cTaloTh CTAaHJAPTHUMH IHCTPYMEHTaMH, 110 BU3HAYAIOTh MallOyTHE TPAHCIIOPTHO-

JIOTICTUYHOT TaITy31.
46



POLIT. Challenges of science today, 1-4 April

CnucoKk BUKOPUCTAHUX JIXKepeJt:

1. Mapinos €., Jlicennii €. Iludpoa Tpanchopmamiss B sorictuili. EkoHomika Ta
cycninberBo, 2024, Ne66. DOI:10.32782/2524-0072/2024-66-53.

2. E. Baimukhanbetova, R. Tazhiyev, U. Sandykbayeva, A. Jussibaliyeva. Digital
Technologies in the Transport and Logistics Industry: Barriers and Implementation Problems.
Eurasian Journal of Economic and Business Studies, 2023, Volume 67, Issue 1.
DOI:10.47703/ejebs.v1i67.255.

YK 004.7:656.11(043.2)
METOJIHM ONITUMIBAIII MAPIIPYTIB 3A JJOIOMOTI' OO MATEMATHYHOI'O
MOJEJIFOBAHHS
Eabmipa I:kadgaposa, Osexcanapa Majabuesa
epocasnuii ynisepcumem «Kuiecokuii agiayitinuti incmumymy, Kuis

Hayxkoeuii kepienuk — Onexcanop Axywienko, K.m.H., 0oy.

KitrouoBi croBa: onTumizallis MapiipyTiB, MaTeMaTH4YHE MOJICTIOBAHHS, 3a/1aua KOMIBOsIKEpa,
anroput™m Jlenikctpu, anroputMm @opaa-dDankepcoHa.

Beryn. Ontumizaniis MapmipyTiB € KITFOUOBHM 3aBIAHHSIM y TPAHCIOPTHIM JIOTiCTHI, €
BOXJIMBI MIHIMQJIBHI BHUTpPATH peCypciB Tpu mepecyBaHHi 00’ekTiB. CydacHi JOCHIIKEHHS
aKIEHTYIOTh YBary Ha 3aCTOCYBaHHI MaTEMAaTUYHOTO MOJIEITIOBAHHS JIs1 BUPILLIEHHS MOA10HUX 3a/1ad,
30KpeMa s MOUIYKY HAaWKOPOTIIMX NUISXiB, ONTUMAIbHOTO MOPSAIKY BIABIAYBAHHS MyHKTIB 4H
MaKCHUMaJIBHOTO MTOTOKY y Mepexi [ 1, 2]. Takuii miaxia Mae BUCOKY MPAKTUUHY 3HAYYIIICTh B yMOBaxX
3pOCTaHHsI 00CSTIB MEPEBE3EHb Ta MOTPEOH Y HIBUAKOMY HMPUNHATTI PilLICHb.

Meta. [locmikeHHsT METO/11B MaTEMAaTHYHOTO MOJIEIIOBaHHA JJIs ONTHMI3alii MappyTiB,
30KpeMa 3a/1a41l KoMiBosbKepa, o0y 10BH HAMKOPOTIIOro HIISAXY 32 anroputMoM JleiikcTpu ta 3a1adi
MAaKCHMAaJIbHOTO MOTOKY 3a anroputMoM dopaa-PankepcoHa.

Martepiaan Ta meroauio OO0’ exTaMu AOCIIIKEHHS OyJIM MEpeKl MapIIPYTiB, 110 IMITYIOTh
peanbHi TPAaHCHOPTHI W JIOTICTMYHI cUcTeMH. [ KOXKHOTO THIy 3ajadli BMKOPHCTOBYBalIach
BIJIITOBIAHA MAaTEMAaTUYHA MOJEIb.

J5ist IOIIyKy ONTHMAaIbHOTO MapIipyTy cepell MHOKHUHH MOXIIMBUX IIDISIXiB 3aCTOCOBAHO
3amauy komiBostkepa. [1o0ymoBa Moiesni BUKOHYBaJIach IIUISIXOM CTBOPEHHS MAaTPHIIl BIACTaHEH Mk
MYHKTaMU MapupyTy. Jist 3HaxXo/pkeHHST HAHKOPOTIIOrO 3aMKHEHOTO IUISIXY BUKOPHUCTaHO METOJ
TUIOK 1 MEXK, 110 JJO3BOJISIE€ 3MEHIIUTH 00YNCITIOBAIIbHI BUTPATH.

Jns po3p’si3aHHS 3a7ayl 3HAXOMKEHHS HAMKOPOTLIOrO0 NUIAXY Yy 3BaK€HOMY rpadi
BUKOPUCTAHO anroput™m JlelikcTpu. 3actocoBaHa MoOenb mnependadana MoOyOBY CIHCKY
CYMIXKHOCTI Ta MPIOPUTETHOI YePTH ISl TOETAITHOTO OHOBJICHHSI 3HAYeHb MIHIMAJIbHOI BiJICTaHi BiJ

MOYaTKOBOT BEpIIMHU JI0 1HIINX BY3IIiB.
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Jns 3amadi MaKCMMaJIBHOTO TIOTOKY TMOOYIOBAaHO MEPEXY 3 OOMEKEHOIO IPOITYCKHOIO
3IaTHICTIO KOXKHOTO KaHally. Po3paxyHKW 3IIHCHIOIOTBCS 3a Jomomoror aiaroputmy doppa-
dankepcona, o 0a3yeThesl Ha 3HAXOKEHH1 301IbIIYBAIbHUX IIJISIXIB Y 3aIMIIKOBIH MEpexi.

PesyabTaTu. Po3B’s13aHHS 33124l KOMIBOSDKEPA J1aJI0 3MOTY OIIIHUTH €(PEKTUBHICTH METOIY
T1JIOK 1 MEX JUTsl MAJIHX 1 cepeHix Mepex (10 15 mynkriB). [Ipu 3011bIIeHH] KIJIBKOCTI BY3J1iB ITOHAT
10 criocrepiraeTbesi €KCIOHEHLIHHE 3pOCTaHHs 4acy PO3paxyHKIB y KIIJACHYHOMY IIOBHOMY Itepe0opi
MapIIpyTiB, TOJI SIK 3aMPOTIOHOBAHUI MiAXi]] 3a0€3MeYrB CKOPOUYCHHS Yyacy BukoHaHHsS Ha 40—60%
6e3 Brpatu To4HOCTI [2]. Hanpukinaz, y mepexi 3 12 MyHKTIB 4ac po3paxyHKy CKOPOTHBCs 3 18 10 7
CEeKYH]I.

[ToGynoBa HaMKOpPOTLIOrO HUIAXY 3a alroputMoMm JlekcTpu Ha MpPUKIAAlL JIOTICTHMYHOI
Mepexi Micta 3 30 MyHKTaMu JOCTaBKH J03BOJIMJIA BUSBUTH, IO CEPEIHS TPUBAIICTH PO3PAXYHKY
mapuipyty He mnepesumrye 0,2 cexynau. [Ilpu 1mbomy TOpIBHSHHS pe3yNbTaTiB i3 PyYHHM
IUTaHYBAHHSAM MapILIpPYTIiB I1OKa3ye, 1110 BUKOPUCTAHHS aJlTOPUTMY J03BOJIUTH CKOPOTUTH CEPETHIO
JOBKUHY MapuipyTy Ha 18%, a ButpaTtu nanbHoro — Ha 12% [2]. JlogatkoBo QikCyeTbcs 3MEHIIICHHS
KUJTBKOCTI 3aTOPIB Y TOAMHH ITiK 32 PaXyHOK BUOOPY albTePHATUBHUX IIISAXIB.

Anroputm ®@oppa-dankepcona epeKTUBHO BUPILMIMB 33/1a4y ONTHMI3allii MOTOKY B MOJENI
TpaHcHopTHOT Mepexi 13 20 By3namu Ta 50 kaHanaMmu 3 0OMEXEHO0 MPOIYCKHOIO 31aTHICTIO. [lo
onrtuMi3anii 3araibHui NoTik ckiaanas 1200 oauHUIB pecypciB, Micis 3aCTOCYBaHHS aIrOPUTMY —
1450 ogunauup [1]. Lle cTano MOXIMBUM 3aBASIKU MIEPEPO3NOALTY HABAHTAXKEHHS 3 IEPEBAHTAXKEHUX
KaHaJIB Ha MEHII 3aBaHTaXEHI. Tako)X CIOCTEPIrajJoch 3MEHILEHHS 4acy 3aTPUMKH JIOCTaBKH Y
cepenHboMy Ha 10%. Pe3ynbpraTtu mokaszanu JOLUIBHICTE BUKOPUCTAHHS alrOPUTMY Y IUIaHYBaHHI
pecypciB y BUPOOHUYMX Ta €HEPreTUYHUX CUCTEMAX.

BucHoBknu

3acTocyBaHHSI MaTEMaTHYHUX METO/I1B MOJEIIOBaHHS JIJIsl ONTUMI3allli MapLIpyTiB J03BOJISE
HiABUIIUTH €(EKTUBHICTh JIOTICTUYHHUX 1 TPAHCHOPTHUX CUCTEM. Pe3ynbTaTH JOCHIKEHb MOXKYTh
OyTH BMKOpHCTaH1 JUIsl pO3pOOKH CHCTEM aBTOMATHU30BAHOIO IUIAHYBAHHS MapIIPYTIB Y MICBHKiH
1H(DpacTpyKTypl Ta EHEPTETUYHUX MEPEkKaX.
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THE FUTURE OF HYPERLOCAL LOGISTICS IN UKRAINE: BRINGING
WAREHOUSES TO NEIGHBORHOODS
Kryvopyshyna Olena

State University "Kyiv Aviation Institute”, Kyiv
Scientific Supervisor — Shchekhovska L. M., PhD

Keywords: hyperlocal logistics, last-mile delivery, micro-fulfillment centers, e-commerce
logistics.

Hyperlocal logistics is a rapidly evolving field that aims to enhance last-mile delivery efficiency
by integrating micro-fulfillment centers (MFCs) within urban neighborhoods. As Ukraine's e-
commerce sector continues to grow, the need for faster, cost-effective, and sustainable logistics
solutions has become increasingly apparent. Traditional centralized warehousing models struggle to
meet the demand for same-day or even one-hour delivery, necessitating a paradigm shift toward
hyperlocal fulfillment. Therefore, it is relevant to explore the potential of hyperlocal logistics in
Ukraine, addressing its economic, technological, and infrastructural implications.

Hyperlocal logistics involves the placement of small, strategically located fulfillment centers
within densely populated areas to minimize delivery time and optimize inventory management. This
model has been successfully adopted in developed markets, where companies such as Amazon and
Walmart have leveraged micro-fulfillment to revolutionize e-commerce [1]. In Ukraine, the adoption
of hyperlocal warehousing can provide several benefits.

One of the most significant advantages is the reduction in delivery time. By situating
warehouses closer to end consumers, businesses can significantly cut down delivery times, enhancing
customer satisfaction and competitiveness.

Another critical benefit is the potential for lowering transportation costs. A decentralized
fulfillment network reduces reliance on long-haul transportation, leading to lower fuel costs and
operational expenses. Shorter delivery routes not only reduce costs but also contribute to more
predictable and efficient logistics operations.

Additionally, hyperlocal logistics enhances supply chain resilience. By diversifying fulfillment
locations, businesses can mitigate risks associated with supply chain disruptions caused by
geopolitical tensions or unforeseen events.

The adoption of hyperlocal logistics in Ukraine relies on advanced technologies to improve
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efficiency and scalability. Al-powered demand forecasting optimizes inventory distribution by
predicting high-demand areas and reallocating stock. Automated warehousing with robotics enhances
inventory management and reduces labor costs. Smart routing and Al-driven traffic analysis optimize
delivery routes, minimizing delays and congestion. Additionally, seamless e-commerce integration
enables real-time order fulfillment and tracking, enhancing transparency and customer trust [2].

Despite its potential, hyperlocal logistics in Ukraine faces several challenges that must be
addressed to ensure successful implementation:

— infrastructure and real estate constraints. Finding suitable locations for MFCs in densely
populated urban areas may be difficult due to zoning laws and high rental costs. Securing affordable,
strategically located spaces will be essential for the success of hyperlocal logistics.

— establishing a network of MFCs requires substantial upfront investment in technology,
infrastructure, and workforce training. While long-term cost savings are expected, the initial financial
burden may deter some companies from adopting this model.

— while demand for faster delivery is increasing, consumer willingness to pay premium fees for
hyperlocal services remains uncertain. Businesses must balance affordability and service speed to
ensure customer satisfaction while maintaining profitability [3].

To adopt hyperlocal logistics in Ukraine, public-private partnerships can identify optimal MFC
locations while ensuring compliance. Investing in Al, 10T, and robotics will boost efficiency and
scalability. Pilot projects in Kyiv, Lviv, and Odesa will refine logistics models, while consumer
awareness campaigns will promote adoption by emphasizing speed and sustainability.

Conclusion

Hyperlocal logistics represents a transformative opportunity for Ukraine's e-commerce and
logistics sectors. By strategically implementing micro-fulfillment centers, businesses can enhance
delivery speed, optimize costs, and contribute to sustainable urban development. While challenges
exist, a coordinated approach involving technological innovation, regulatory support, and strategic
partnerships can unlock the full potential of hyperlocal logistics in Ukraine. As demand for rapid and
efficient deliveries continues to grow, investing in hyperlocal fulfillment networks will be crucial in
shaping the future of last-mile logistics in the country.
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Introduction. Car 2X (C2X) technology represents a significant advancement in the evolution
of connected and intelligent transportation systems. By enabling communication between vehicles
(Vehicle-to-Vehicle, V2V), infrastructure (Vehicle-to-Infrastructure, VV2I), and other entities like
pedestrians and traffic signals (Vehicle-to-Pedestrian, V2P), C2X aims to create a more efficient,
safer, and connected driving experience. The integration of these communication networks is
expected to be a key enabler in the transition toward autonomous vehicles and smart cities.

Materials and methods. The object of the study is various forms of Car 2X technology, the
advantages and problems of their implementation. The purpose of the article is to study the features
of Car 2X technology and the possibilities of its use to improve road safety, its efficiency and
environmental friendliness. To scientifically substantiate the results of the study, the market analysis
method and the generalization method were used, which helped to make forecasts for the future.

Results. Car 2X Technology refers to the communication between vehicles, infrastructure, and
external systems, which allows for a highly connected ecosystem [1]. The communication can take
various forms:

1. Vehicle-to-Vehicle (V2V): allows vehicles to communicate with each other about speed,
location, direction, and potential hazards. For example, a car approaching a blind intersection could
receive data from other vehicles to detect traffic and pedestrians beyond the line of sight.

2. Vehicle-to-Infrastructure (\V2I): allows vehicles to communicate with infrastructure, such as
traffic lights, road signs, and smart sensors. Traffic lights can be synchronized with vehicles to
optimize traffic flow or adjust to real-time conditions (e.g., giving priority to emergency vehicles).

3. Vehicle-to-Everything (V2X): extends the communication further by enabling vehicles to
interact with the surrounding environment, including pedestrians, cyclists, and even smart city
applications like parking systems or toll booths [2].

4. Vehicle-to-Pedestrian (V2P): involving pedestrians with connected devices, which will help
alert vehicles to nearby pedestrians, especially in high-risk situations such as crosswalks.

Car 2X technology enhances road safety, traffic efficiency, environmental sustainability, and

autonomous vehicle development by enabling real-time communication between vehicles and
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infrastructure. By sharing critical data such as speed, braking status, and hazard detection, C2X
systems help prevent accidents by providing early warnings about hazardous road conditions.

However, widespread adoption faces several technological and regulatory challenges. The need
for 5G connectivity, smart infrastructure, and sensor networks is critical for ensuring low-latency
communication. Lack of standardization and interoperability across manufacturers hinders seamless
integration, necessitating global protocols for C2X implementation. Additionally, cybersecurity and
data privacy concerns must be addressed to prevent cyber threats and unauthorized access to critical
vehicular data.

To unlock the full potential of C2X, collaborative efforts among policymakers, automotive
industries, and technology providers are required. Future advancements in Al-driven traffic
optimization, blockchain-secured communication, and loT-enabled smart cities will further enhance
C2X capabilities, paving the way for next-generation autonomous transportation systems [3].

The full potential of Car 2X technology will only be realized with the widespread deployment
of 5G networks and the Internet of Things. 5G provides the high-speed, low-latency communication
required for real-time vehicle-to-vehicle and vehicle-to-infrastructure communication, which is
critical for ensuring the responsiveness of the system. 10T devices, such as smart traffic lights and
road sensors, will collect and transmit data to the vehicles, enabling more dynamic and efficient traffic
management systems.

Conclusion. Car 2X technology has the potential to revolutionize road safety, traffic efficiency,
and the overall driving experience. By enabling real-time communication between vehicles,
infrastructure, and the surrounding environment, C2X can reduce accidents, alleviate congestion,
lower emissions, and accelerate the adoption of autonomous vehicles. However, successful
implementation will require addressing technological, regulatory, and societal challenges, including
infrastructure upgrades, standardization of communication protocols, and data security concerns. As
5G and loT technologies continue to evolve, the future of Car 2X looks promising, with the potential
to transform global transportation systems into safer, smarter, and more efficient networks.
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The global logistics sector is undergoing rapid transformation driven by technological
advancements. Robotics, digitization, and automation are all being used more and more in the global
logistics sector, particularly in Ukraine. Logistics operations are becoming more flexible, dependable,
and safe as a result of technological advancements.

The purpose of the research is to discover and identify current technological trends in the field
of logistics in 2025, discuss the importance of warehouse modeling and logistics flexibility in supply
chain management, consider the role of process robotics in improving product tracking and order
optimization.

The logistics forecast for 2025 states that automated and digital warehouses will become more
significant, offering companies the opportunity to save money, time, resources, and employees.
Simulating composition is an essential element. Digital twin technology increases a business's
competitiveness by creating virtual versions of objects or procedures that function similarly to their
real-world counterparts. By visualizing logistics processes in a virtual 3D environment, you may
evaluate promising logistics procedures. Once the warehouse is up and running, simulations also
help find inefficiencies and maybe undesirable occurrences.

Logistics flexibility is still a significant concern in 2025. The supply chain as a whole depends
on flexibility. Flexible manufacturing and logistics practices save production, storage, and
transportation costs while ensuring end users have access to inventory. Because they may alter their
strategy as needed without compromising output, companies with flexible logistics are better
equipped to handle supply chain disruptions. Flexibility also gives organizations a competitive edge
in the challenging task of order fulfillment by enabling goods to be supplied from several distribution
centers or warehouses.

Robotic process automation (RPA) in particular will continue to be at the core of business
operations in 2025. RPA uses software robots to automate repetitive tasks including copying and
pasting data, managing files and directories. At the logistics level, RPA technology improves product
and order shipment tracking. It creates electronic delivery paperwork with automated notifications,
notifies clients of possible delays, and facilitates timely delivery schedule communication. In order
to estimate supply and demand, RPA may independently evaluate historical sales data and market

indicators.
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In recent years, green logistics has become an increasingly popular trend. It is a business idea
that encourages businesses to minimize their pollution to the environment and, at the same time,
improve their operational efficiency. Transportation route optimization is one of the essential
elements of green logistics. The carbon footprint of transportation can be decreased by shortening the
distance that commodities must travel or by using electric and alternative fuel vehicles. The
environmental effect of storage and handling operations can be minimized using energy-efficient
facilities, recycling, trash reduction initiatives, and sustainable packaging techniques.

Flexibility, competitiveness, and on-time task completion will continue to be the major
objectives of logistics organizations in 2025. Logistical businesses are using cutting-edge strategies
to address these issues, including warehouse modeling, robotic process automation and logistical
flexibility. Green logistics make sustainability a crucial part of the companies’ corporate culture by
educating employees about the importance of environmental preservation. The industry will continue
to lead the way in efficiency and sustainability thanks to the ongoing evolution of logistics
technologies and tactics.

Conclusion

The logistics industry is constantly changing and adapting to the rapid growth of technology
and the need to conserve the environment. For any business to stay ahead of the curve and remain
competitive in these times, it must be flexible enough to accommodate the latest technological
advancements, new processes, and strategies to succeed. As we move forward, the future of logistics
lies in creating an interconnected ecosystem that balances technological efficiency, human expertise,

and ecological consciousness.
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The modern world stands on the brink of significant changes in global logistics networks due
to geopolitical risks. The war in Ukraine, trade conflicts between the United States and China, as well
as the unpredictable and eccentric foreign policy of the U.S. towards its partners, are creating a new
reality for international logistics. Additional pressure on global trade is exerted by attacks on ships in
the Suez Canal and instability in the Middle East region. This has resulted in route alterations and
increased costs for maritime and air transportation, forcing companies to consider alternative routes.

The aim of this study is to comprehensively examine the transformative impact of geopolitical
instability on global logistics networks, examine the complex challenges facing international
transportation in the current volatile economic landscape, and provide suggestions for strategic
development of companies in these conditions to respond successfully in all possible scenarios.

To scientifically substantiate the research results, a comprehensive analytical approach was
used, studying global logistics networks using qualitative and comparative analysis methods. By
systematically analyzing international trade conditions and geopolitical events, the research assessed
the complex interaction between political instability and logistics strategies. This methodology
allowed us to understand the dynamic relationships between geopolitical risks and international
transport networks.

The impact of geopolitical instability on global logistics networks was analyzed by reviewing
new trends in international transportation in the context of current uncertainty. Recent events indicate
a significant deterioration in international trade conditions between key economic players. U.S.
policy, as one of the world's largest economic actors, is becoming more protectionist, which has
already led to tensions in relations with the EU and Canada. This poses a threat to transatlantic trade
and forces European companies to seek new partners, particularly in Asia. China, taking advantage
of the situation, is actively expanding its presence in the European logistics sector through the "Belt
and Road Initiative," increasing the volume of railway and maritime transportation [1].

Amid these events, international companies need to be flexible and ready for new challenges.

The best skill in such conditions will be rapid adaptation to events and the implementation of new
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ideas, and promptly adjust development strategies [2]. Due this strategic approaches for businesses
were proposed to adapt to emerging challenges, demonstrating how companies can maintain
resilience and find opportunities in an uncertain international trade environment. According to the
current challenges listed above and in general, companies should now focus on the following aspects:

Table 1. Key aspects of strategic adaptation in global logistics

Aspect Description Benefits
* Transportation through Central
Asia and the Caucasus; * Reduced dependence on
* Sea routes through the Indian traditional routes;
Development of alternative |Ocean; * Increased resilience of supply
routes * Analysis of global events and chains;
their impact on logistics; * Ability to respond quickly to
* Development of alternative crisis situations.
strategies.
* More efficient supply chain
Investment in digital e Use of art.iﬁcial intelligence; management; . .
. * Blockchain technologies; » Faster detection of changes in the
technologies . e ; i
¢ Process automation. logistics environment;

* Prompt response to challenges.

* Avoiding dependence on a single |+ Reduction of regional risks;

region; * Increased flexibility in changing
Diversification of suppliers |» Contracts with manufacturers geopolitical situations;

from different countries; * Readiness to respond to any

* Extensive contractor network. changes.

» Reduction of costs and risks;
* Increased company
independence;

* Reduced impact of fuel price
fluctuations.

* Use of environmentally friendly
Strengthening the role of  |transport;

"green logistics" * Expansion of multimodal
transportation.

Listed above approaches reflects the main development directions that will help companies

remain flexible and adapt to new challenges in the global business environment.
Conclusion

Geopolitical instability continues to have a significant impact on international logistics
networks, forcing businesses to adapt to new realities. Despite the risks, these challenges create
opportunities for the development of new transport routes, the implementation of innovations, and
the strengthening of companies economic resilience. The further development of international
logistics will depend on businesses ability to respond quickly to changes and find optimal solutions
in an environment of uncertainty.
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BUKJIMKN EKOHOMIYHOI'O KOHTPOJIIHI'Y
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Januno byraiiko

Heparcasnuii ynisepcumem «Kuiecokuii agiayitinuti incmumymy, Kuis
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Kiro4oBi ciioBa: KOHTPOJIIHT, MEHEPKMEHT, 3TI3HUYHI TIEPEBE3CHHS, aHAITI3

AT «YKp3ani3HULS» € KPUTUYHO BaXIMBUM MIANPUEMCTBOM JEp)KaBU, pe3yJbTaTH ii

JiSUTBHOCTI MAIOTh IPSIMUIA BILTUB Ha CTaJIMil pO3BUTOK HAlllOHATbHOI EKOHOMIKH YKpaiHU.

Crpareriudoro meToro AT «Ykp3ami3Huls» € 30UTbIICHHS 00CATY MepeBe3eHb MacaXUPIB Ta

BaHTaXiB Ha 5% y TOpIBHSIHHI 3 MOMEPETHIM POKOM Ta OTPUMAaHHS YUCTOro MpuOyTKy. Mera

JIOTIOBI/Ii € TIPOaHaIi3yBaTH CTaH JOCATHEHHS i€l metn y 2024 pori.

JocnimkytoTeess onepaliiiHi Ta (piHaHCOBO-eKOHOMIUHI MokazHUKU AT «YKp3ami3Huis» y

nepiog 2022-2024 poxwu, 110 HaBeeH1 y Tabnuii 1.

Tabmursl.

OnepariiiHi Ta ¢piHAHCOBO-eKOHOMIYHI TOKa3HUKU AT « YKp3amizHUID»

BcranoBieHHst noka3HUKIB (2024)

OOcsr BaHTaKHHX NIEpEeBE3EHb 160 miH.
KispKicTh macaxxupis 28 MIIH.
Yuctuii npudbyTOoK 7 MJIpA. TPH.
KispKicTh mapTHepiB 6

KibKiCTh 10JaTKOBUX MOCTYT

TOCIIYTH)

8(mociyru Assl macaXKupiB, TPaHCIIOPTHO-EKCIIEUTOPCHKI

KispKicTh KpaiH, Kyiu 3/1iHCHIOEThCS I0CTaBKa 1

BinxuneHus

OuiHka pakTHYHHMX MMOKA3HHUKIB JIisUIHOCTI JIOTICTUYHOI KOMMaHIi B pO3pi3i BCTAHOBJICHUX IIiJIeH

IToka3HuKu 2023 2022
OO6csr BaHTAKHUX 148.,4 MmnH. TOH 150Mi1H. TOH
repeBe3eHb

KinmbkicTh macaxxupis

24,9 MnH. 11ac.

16,9 MiIH. nac

UwncTuit mpuOyTOK

5 MJIpJI. TPH.

-9,6 muipa. TpH.

HOpiBHﬂHHfI IJIAHOBUX MOKA3HHKIB 3 MNpaKTUIHUMU

IToxa3Huku dakt [1nan Binxunenns
2024 2024
OOcsT BaHTOXXHUX NIEPEBE3CHb 148 mun. 155,4 miIH. HenmoBukonanus Ha 12
MJIH. TPH.
KinmpkicTs macaxxupis 26 muH. mac | 27,3 miH. mac | HemoBuKOHaHHS Ha 2 MIIH.
TpH.
Uwucruit mpulyToK -2 MIpX. | 7 MIpPZ. TPH. HenoBukonanuss ©Ha 9
TpH. MJIpA. TPH.
KinmbkicTh mapTHEpiB 6 6 [ToKa3HUKH JOCATHYTI.
KisTbKiCTh 10JaTKOBUX MOCTYT 8 8 [ToKa3HUKH JOCATHYTI.
KimpkicTe  KpaiH, Kyau  3IIHCHIOETHCS 1 1 [Toxa3HUKM JOCATHYTI.
JIOCTaBKa

I[)KCPCJ'IOZCKJIB.I[CHO aBTOpPOM

Ha »xamp 3a pesynbTaTamMu aHamizy

ornepauiiHOl MisIBHOCTI YKp3ali3HHUI MOXKIUBO

CTBEpDKyBaTH, 1O Ha BiAMiHy Bim 2023 poky, SKHH BHIABCS IyXe pPE3yJIbTaTUBHUM IS

57



POLIT. Challenges of science today, 1-4 April

MianpueMCTBA (MPUOYTOK CKJIaB 7 MIIpA. TPH.), cTpaTeriuny mery 2024 (pakTHuyHO HE BHKOHAHO
(30uTOK CcKJIaB - 2 Mipa. TpH.). [Ipu mpoMy omeparliiiHi MOKa3HUKH BAaHTAXHUX Ta MACAKUPCHKUX
nepeBe3eHb MOKa3yITh OB CTa0lIbHY AUHAMIKY. OOCAT BaHTaXKHUX MEPEBE3EHB MPOTITOM TPHOX
POKIB 3QJIMIIA€THCS MMPAKTHYHO He 3MiHHUM 1y 2024 poui nopiBHioe 148 MiH. TOH ( y MOpIBHSAHHI 3
148, 4 muH. ToH y 2023 porti). 3 iHmoro 00Ky, Ha 1€l MOKa3HUK MOXKE BIUIMBATH OCOOJUBOCTI
MIPOITYCKHOT 3/TaTHOCTI IHPPACTPYKTYPH Ta OCOOIUBOCTI €KCIIOPTHO-IMIIOPTHUX OTIE€paIliid Y BOEHHUI
nepion. Kpama qunamika cocTepiraeThes 11 MacakKUPCHKUX MEPEBE3EHb. 1X 00CATH, He 3BaKAI0UH
Ha (OpC MaKOpPHI YMOBHU BIMICBKOBOTO CTaHy, HEBIIMHHO 3POCTAIOTh MPOTATOM TPbOX poKiB. I xoua
3poctanHsa y 2024 poui He BuiLIO Ha crpaTeriydi 5% , a ckuano 4,4%, uo 1oBoJi GIM3BKO 10
CTpATEriuHoOro MOKa3HMKa, alie 1€ YyJOBUN pe3yNbTaT 3 ypaxyBaHHSM 3pPOCTaHHS MacaXKHUPChKUX
nepeBe3eHb Ha 47% y 2023 pori. A OT Jaji B CTATHCTHIN YKP3aTi3HUIII TOYMHAIOTH BiJOYBaTHUCH
nuBHI pedi. [lpu daktuano mMano 3MiHHHX oOcsrax mepese3eHb y 2023 ta 2024 pokax MH MaemMo
PI3HULIIO B MOKA3HUKAX YHCTOTO NMPUOYTKY B 9 MIp.. rpH. (Bix mpubyTKy y 7 Mipa. rpH. y 2023 poui
10 30UTKIB y -2 mupa. TpH. y 2024 pori). 3BiCHO, BpaxOBYIOUM MacIiTa0M MiANPHUEMCTBA, Taki
KOJINBaHHS MOXKYTh OYyTH IOB’sI3aHi 3 TIOJJOPOXYAHHSIM, €IEKTPOSHEPTii, MaaruBa, aMOPTU3ALIHHIX
BUTpPAT BarOHHO-JIOKOMOTHUBHOTO MApKy Ta iHGPACTPYKTYpH T.1.), aje TaKU{ SBHUH €KOHOMIYHUI
NpoBaJI TPH CTaOUIBHIA BUPOOHWYIN CKIIAJIOBIM BUMAara€ BiJ KEpIBHMIITBA ITiIMPUEMCTBA
HEBIJKJIAJHOTO yJOCKOHAJIEHHS 1HCTPYMEHTapil0 KOHTPOJIHTY BuTpaT. HeoOxigHO mpoBecTu
po3mnpoBKY BUTpAT KOMIIaHIi Ta MOYYTH MOSCHEHHS MEHEKMEHTY "YKp3ami3HuUIll" mono ix
3poctanHs. Bo ckiamaeTbes BpakeHHs, IO B KpalIloMy pasi 1€ 3pOCTaHHS BHUTpAT IPOCTO
HEKOHTPOJIbOBaHe. AJie HecTayy KOHTpOJIO 3 OOKy KepiBHMLTBA "YKp3adi3HHLI" He MOXKHa
KOMIIEHCYBATH 32 PaXyHOK PELITH eKOHOMIKH YKpainu [1]. [HIIOIO0 CKI1aj0BOI0 KOPUTYBAIBHUX 1
€ KOHTPOJIIHT JIOXOHOI CKJIa10BO1 KomMnaHii. OJHUM 13 BUMYIIEHUX 3aX0/1B MOKe OyTH yHi(]iKkaris
TapuQiB, 0 Je-PaKTO € 3pOCTAHHSIM I[1H Ha 3a13HUYHI IEPEBE3EHHS, 1110 Ma€ MMiBHI PU3UKU B YMOBaX
BUCOKOI €JJaCTUYHOCTI TOMUTY Ha 3alli3HWYHI TMepeBe3eHHs B YKpaiHi (3aJIeXkHICTh 00cCATiB
nepeBe3eHb Bif IHH).

BucHoBku

3axonM KOHTPOJIHTY BUTpaT Ta JOXOJIB, HA MOIO IyMKYy, OyayTh 3[aTHI CTaOlIi3yBaTH
€KOHOMIUHY CKJIQJIOBY AISIILHOCTI YKp3ali3HHMIlI, BPaXOBYIOUM MO3UTUBHI TEHICHLIi PO3BUTKY ii
NaCAKUPCHKUX TA BAHTAXHHUX IEPEBE3CHb.

CnucoKk BUKOPUCTAHUX JIXKepeJt:
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Hayxkosuii kepisnuk — Inna Kyosinoscoka, k.m.H., 0oy.

Kiro4oBi ciioBa: JTaHIIOTH IOCTavyaHHs, II00anbHa KpU3a, CTparterii ajanraiii, nudposizaltis.

CyuacHi Tmio0anpHi Kpusw, Taki sk manaemis COVID-19, reomomiTuuHi KOH(QIIIKTH,
€HEepreTUYHI TOTPSACIHHSA Ta 3MIHM KIIMary, CYTT€BO BIUIMBAIOTh Ha JIAHIIOTW ITOCTAYaHHS.
[TopymieHHsT JIOTICTUYHUX MapUIPyTiB, HECTa4a PECypcCiB, IMiJIBUIICHHS TPAHCIIOPTHUX BUTpAT Ta
HEBU3HAUEHICTh PUHKOBOI KOH IOHKTYpPH BHUMAararoThb PO3pOOKM HOBHMX IIJXOMIB /0 YNpPaBJIiHHS
nocTtayaHHsIM. 3TiHO 3 TochiKeHHsIMH [1, 2], kommanii, sSiKi BOPOBa/HKYIOTh a/IallTUBHI CTpaTerii,
MarOTh BHIIUHA PIBEHB CTIKOCTI Ta KOHKYPEHTOCTIPOMOKHOCTI.

MeTor0 ToCHiIKEHHS € aHalli3 KIIFOUOBHX BUKJIMKIB, III0 TIOCTAIOTH Tepe (paxiBIsIMH y ITporieci
CTBOPEHHSI Ta ONTHUMi3allii JAaHLIOTIB MOCTAaYaHHSA B yMOBaxX IJO0aJbHUX KpHU3, Ta BU3HAUYEHHS
edeKTUBHHUX cTpareriii ix amanrtamii. [{ns mocsrHeHHs 1iei mMeTH OyJo IMpoaHalli30BaHO Cy4yacHi
HAYyKOBI JIKepesia, CTATUCTUYHI J1aHl MID)KHApOJHUX OpraHizaliil Ta Kelc-cTadll TpaHCHAIlOHAbHUX
JIOTICTUYHUX KOMIIAHIH.

Cepel1 OCHOBHUX BUKJIMKIB JJISl JIAHITIOT1B [TOCTAYaHHS B YMOBaX KPU3 MOXKHA BUJILIUTH:

Ne(iUT CUPOBUHHU Ta KOMIUIEKTYIOUUX Yepe3 MOPYIIEHHS Mi’)KHApOIHUX MOCTaBOK;

BHCOKI TPAHCIIOPTHI BUTPATU Ta HECTAOUIBHICTD JIOTICTUYHUX MAPIIPYTIB;

BIUTMB MOJITUYHUX, EKOHOMIYHUX Ta €KOJIOTTYHUX (haKTOPIB HA II00ATBHY TOPTIBIIIO;

HEJOCTaTHS THYUYKICTh TPAJUIIHHUX JIOTICTUYHUX CXEM Y BiJMOBiAb Ha 30BHIIIHI BUKIUKH;

nedinuT KBadiikoBaHOTO NMepCcoHaly Yepe3 MirpaiiiHi Ta couiaibHi akTopu.

Jl1s moonaHHs 3a3Ha4€HUX MPOOJIeM 3aCTOCOBYIOTHCSI HACTYIHI CTpaTerii.

JuBepcudikamis MmocTadyaabHUKIB — PO3IIMPEHHS MEpPexXi IMOCTavyalbHHUKIB, IO 3HHUXKYE
3aJISKHICTh BiJI OJHOTO perioHy a0o KpaiHM Ta MiJBHUINYyE THYYKICTb mHocTaBok. Kpim Toro,
JIuBepcHudiKallis JormomMarae MiHiMi3yBaTH BIUIUB F€ONOJITHYHUX PU3UKIB, TOPTOBEIHHUX 0OMEKEHb
1 mpupoHuX Karactpod Ha 6i3Hec [3].

[Mudposizamis Ta aBTOMaTH3alisi — BIPOBAKEHHS TEXHOJOTIH IITYYHOTO IHTEJIEKTY,
onoxueitH-TexHonorid, loT, aBTOMaTM30BaHuMX cucTeM ympaBiaiHHA ckiagamu (WMS) Ta
pPOOOTH30BaHUX CHCTEM (aBTOMATUYHHUX KOHBEEpIB, ApoHiB, AGV-poOoTiB) Uil MPOrHO3yBaHHS

PHU3HKIB, YIPABIIHHS 3alacamMl Ta ONTUMI3AIlli JIAHITIOTIB MOCTAa4aHHS. 3aBIsSKH aBTOMaTH3aIlil
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O13HEC-TIPOIIECiB KOMITaHIi MOKYTh 3HM)KYBATH OTIEPaIliifHl BATPATH Ta CKOPOIYBATH YaC BUKOHAHHS
3aMOBJICHb. BUKOpHCTaHHS IIUX TEXHOJIOTIN J0MoMarae 3Ha4yHo MiBUITUTH MTPO30PICTh 1 KOHTPOJIb
y JIaHIIIOrax rnocrada”us [5].

Jlokamizaliss BUpOOHHMIITBA — TEpeXiJ 10 BUPOOHMLTBA MPOAYKLIi OMMK4Ye O KiHIEBOTO
CIOKMBaya, 10 MIHIMI3yE PU3HMKU TN00AIbHUX MEPEIIKOJ] Ta CIpHSE 3MEHIICHHIO BUTpaT Ha
JoricTuKy. BinmosimHo 1o 3BiTy CBiTOBOTO OaHKY, IIeH miaxin 3a0e3nedye MBHUAKE pearyBaHHS Ha
3MiHHI PUHKY Ta CIPHUSE PO3BUTKY MiCLI€BOI €eKOHOMIKH [4].

['Hyuki JoricTWYHI cTpaTerii — BUKOPUCTAHHS 3MIMIAHUX TPAHCHOPTHUX MAapLIPYTIB Ta
aNbTepHATUBHUX IIOCTAYAIbHUKIB JUIS IIBUAKOI ajanTamii 7o 3MIHHMX yMOB. Bukopucranus
upoBUX MIaTGOPM ISl MOHITOPUHTY CUTYallii B peaIbHOMY Yaci J03BOJISE HIBU/IIE pearyBaTi Ha
MO>KJTHBI 3001.

EdexTrBHE ympaBimiHHS KaJpPOBUMH pPECypcamMy — BIIPOBA/DKEHHS OHJIAWH-TIATQOPM IS
HIBUJIKOTO TOMIYKY Ta Mi00py MepcoHaty, IporpaM KOPIIOPAaTUBHOIO HAaBYAaHHSA, CTa)XyBaHb Ta
KypciB ansi mepekBanmiikamii mpaiiBHHUKIB, MOKpAaIIeHHS YMOB Tpalli, BIIPOBAKCHHSI THYUKHX
rpadikiB, JOAATKOBUX COLIAIBHUX MUIBr, @ TAKOX MApTHEPCTBO 3 HABYAIBHUMH 3aKIaJaMH IS
MiJITOTOBKY CIICHIAICTIB y c(epi JIOTICTUKH.

3MiIlHEHHs] BIJHOCHH 13 TMapTHepaMu — (OPMYBAaHHS JOBIFOCTPOKOBHX CTPAaTETiYHHUX
MapTHEPCTB 3 MOCTAa4aJbHUKAMU Ta JIOTICTUYHUMU KOMIIAHISIMU JJIs1 TABUILEHHS PiBHS JOBIPH Ta
CHUIBHOTO pearyBaHHs Ha KPU3H.

BucHoBok

EdexTuBHEe ympaBlliHHSA JaHIIOTAaMH TOCTa4aHHS B YMOBaxX TIJ00aJIbHUX KpU3 BHMArae
KOMIUIEKCHOTO MiXOMy, SIKMU BKItOUae AWBEpcU(DIKAIi0 JKepel MOCTa4aHHS, BIPOBAIKEHHS
M(POBUX TEXHOJOTIH, pO3BUTOK JIOKAIBHOTO BUPOOHUITBA, PO3pOOKY aJalTHUBHUX CTpaTerii Ta
e(heKTUBHE YIpaBJIiHHS MEPCOHATIOM. BUKOpUCTaHHS 3a3HAYEHMX IM1JIXO/IIB JI03BOJIUTh KOMIAHISIM
3MEHIIMTH PU3KKH, MIIBULIUTH ONepaliiiHy e(eKTUBHICTb Ta 3a0€3MeUUTH CTaOUIbHICTh TOCTaYaHb
HaBITh y CKJIAJTHUX YMOBAaX IJ00albHOI HEBU3HAYEHOCTI.

CnucoKk BUKOPUCTAHUX JIXKepeJt:
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2. lvanov, D., Dolgui, A., & Sokolov, B. "Ripple effect in supply chains: Definitions,
frameworks and future research perspectives.” International Journal of Production Research, 2022.

3. Chopra, S., & Meindl, P. Supply Chain Management: Strategy, Planning, and Operation.
Pearson, 2019.

4. World Bank. "Global Supply Chain Disruptions and Trade: 2023 Report." Available at:
https://www.worldbank.org/DHL Logistics Report 2023. Available at: https://www.dhl.com
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PU3UKU TA PETI'YJIATOPHE 3ABE3IIEYEHHSA KOHCOJIIJOBAHUX
MYJIBbTUMOJAJIBHUX ITEPEBE3EHDb HEBE3ITEYHUX BAHTAKIB
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Kiro4oBi ciioBa: KoHcoumiaamis, HeOe3meuH1 BaHTaX1, PU3UKH, PEryJIIOBaHHS, MYJIbTUMOIATbHICTb.

KonconigoBani MyJIbTUMOIANIbHI IEPEBE3CHHS HEOE3MEUHNX BaHTAXKIB € BAYKIIMBOIO YACTUHOIO
CYYacHOI JIOTiICTUKH, OCKIJIBKH TO3BOJISIOTH €(EKTHUBHO MOEAHYBATU Pi3HI BUAU TPAHCIOPTY IS
JIOCTaBKM BaHTaXIiB, II0 MOTPEOYIOTH CrelialbHUX YMOB Oe3nekn. Taki mepeBe3eHHs J103BOJISIOTh
ONTHUMI3yBaTU BHUTpPATH Ta 4Yac NEPEBE3CHHs, ajieé MOTPeOyIOTh NOTPUMAHHS MPAaBOBUX HOPM 1
CTaHAApTIB JJIs MiHIMI3allil pU3HKIB AJS HaBKOJHUIIHHOIO CEpeJOBHINA 1 310poB’s moaeil. Tomy
BYUIMBHM 3aBJIaHHSM B cepi MyJbTUMONAIHHUX MEPEBE3CHb € BU3HAYCHHS NUIAXIB MiHIMIi3aIlii
PHU3HUKIB 32 PaXyHOK PETYJISATOPHOTO 3a0e3IeUeHHs, 30KpeMa Ha OCHOBI JIOTPUMAHHS Mi>KHAPOIHUX
Ta HaI[lOHAJBbHUX CTAaHAAPTIB Ta PETrJIaMEHTIB.

[lepeBe3eHHsT HEOE3MEUHUX BAHTAXKIB PETrYJIIOIOTHCS Yepe3 HHU3KY MDKHApOJAHHUX Ta
HAIlOHAIPHUX TPaBOBHX akTiB. KirouoBy pons y 3a0esnedeHHi Oe3MeKd, eKOJIOTIYHOl
BiJIMOBIAATLHOCTI, €)EKTUBHOCTI Ta MPABOBOI BIAMOBITHOCTI KOHCOJIOBAHUX MYJIBTUMOATBLHUX
nepeBe3eHb HEOE3NMEYHUX BaHTaXIB BIJIPalOTh MDKHAPOJHI Ta HallOHAJIBHI CTaHAAPTH 1
pernamenTH. Buxigaum nokymeHtom € Pexomenmauii OOH miono mepeBe3eHHs HeOe3MeuyHHX
BaHTaxiB (Recommendations on the Transport of Dangerous Goods. Model Regulations).
Pexomenpanii po3poOnsitoTbess Ta OHOBIIOIOTHCS Komiterom ekcneptiB OOH 3 mepeBe3eHHs
HeOe3MeYHNX BaHTaXIB Ta y3roPKEeHOI Ha I100aJIbHOMY piBHI CUCTEMH Kilacudikallii Ta MapKyBaHHS
XIMIYHUX PEYOBMH. 3arajibHi NMpaBWiIa 1 CTaHJApTH NepeBe3eHb HEOEe3MEeYHUX BAaHTAXKIB MEBHOIO
MIpOI0 BHU3HA4arOTh BIANOBIAHI MikHaponHi opranizauii, 30kpema ICAO (International Civil
Aviation Organization) — ms aBiartifinoro tpancnopty, IMO (International Maritime Organization)
— g mopebkoro, OTIF (Intergovernmental Organisation for International Carriage by Rail) — ms
3aJII3HUYHOTO TPAHCHOPTY. BaxmBy poib y rapmoHizaiii Ta po3BUTKY TPaHCHOPTHUX MpPaBUI 1
CTaH/IapTiB B KOHTEKCT1 €BPONEICHKOTO PETioHy Biairpae €Bporeiicbka ekoHoMiyHa komiciss OOH.
3 yucna BaKJIMBUX CTaHIAPTIB Ta pErJIaMEHTIB, AKi 3a0€31eUy0Th KOHTPOJIb O€3MEKH Ha BCIX eTarnax
JOTiCTUYHOTO JiaHItora, ciif HasBatu ADR (The European Agreement concerning the International
Carriage of Dangerous Goods by Road), IMDG Code (International Maritime Dangerous Goods
Code), IATA DGR (International Air Transport Association Dangerous Goods Regulations), RID
(Regulations concerning the International Carriage of Dangerous Goods by Rail), ADN (European

Agreement concerning the International Carriage of Dangerous Goods by Inland Waterways) [1; 2].
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Koxna kpaiHa TakoX po3poOssie CBOI HalllOHaJIbHI MpaBWUJia, CIHUPAIOYUCh HA MIKHAPOIHI Ta
€BPOTCHCHKI HOPMH.

KoncomniioBani MyJabTHMOJAIbHI MEpEeBE3eHHsT HEOE3MEYHUX BaHTAXIB CYNPOBOIKYIOTHCS
pSIOM CepHO3HMX PHU3UKIB, BKIIOYAIOYM aBapii, 3a0pyJAHEHHS HaBKOJMIIHBOTO CEPEIOBHUIIA,
MOPYIIEHHS BUMOT JIO TPAaHCHOPTYBAHHS Ta MOLIKOKEHHS BaHTaxXy. BTIM, BOHU € Ba)KJIMBOIO
CKJIaJIOBOIO JIOTICTHMKM B CBITOBIH eKoHOMIml Ta B YkpaiHu. B VYkpaini oOcsr iHTepMoIaabHUX
nepeBe3eHb 3aNi3HUYHUM TpaHcnopToM y 2023 poui 3pic Ha 34% mnopiBasiHO 3 2022 pokowm,
nocsrayBmm  201,3 Ttuc. aedinituBHUX ¢yTiB ekBiBajeHty. Ilpu mpomy 62% mnepeBe3eHHX
KOHTCWHEPIB CTAHOBWUJIM EKCIOPTHI BAaHTaXi, a IMIOPT Ta BHYTPIIIHI TEPEBE3CHHS IMOIIISIIHCS
nopieHy mo 19%. Illogo pusukiB, mopiuHo B YkpaiHi Tparuiserbes Onusbko 95-100 JTIT 3
BaHTaXKIBKaMH, 110 TIEPEBO3SITh HEOE3MEUHI BAHTAXKI, II[0 TIPU3BOIUTS JI0 JTFOJACHKUX )KEPTB 1 3HATHHIX
MarepiaibHUX BTpaT. [HIMMMU pu3MKaMu € BUTIK HeOesneunux marepiainiB mix wac HPP pobir, mo
MO3K€ MPU3BECTHU JI0 MOXKEXK, BUOYXiB 200 TOKCHYHOTO 3a0pynHeHHs. KpiM Toro, mopyIieHHs mpaBui
YIaKOBKUA 200 MapKyBaHHS BaHTaXy MOXE CHPUYMHHUTH IMOMUJIKH B TPAHCHOPTYBAaHHI Ta 3arpo3y
310poB 10 JrozieH [3]. MiHiMi3amist IuX pU3HKIB BUMAarae JOTPUMaHHS CYBOPUX CTaHIAPTIB O€3MeKH
Ha KOXXHOMY €Talll MepeBE3CHHs: NMpPaBUIbHA yNAKOBKA, MAPKyBAaHHS, JOKYMEHTAIisl 1 KOHTPOIb
CTaHy BaHTaXy. TaKoX BaXKJIMBUMHU € PErylsipHE HaBYaHHS [EpPCOHANy, MOJEpHi3allis
1H(paCTPyKTypH 1 OHOBJIEHHS HOPMATHUBHO-TIPABOBOI 0a3u JuIs ajanTalii 10 HOBUX CTaHAAPTIB i
TEXHOJIOTH. Yl 1l 3aX0AM CHPUATUMYTh 3HWKEHHIO PU3UKIB 1 3a0€3M€UeHHI0 Oe3MeKu ISl JTIoAen
Ta HaBKOJIHMIITHHOTO CEPEIOBHIIA.

Bucnosok

KoHconizoBani MyInbTUMOJIANbHI TEpeBe3eHHS HEOE3NMEeYHNX BaHTAXKIB € BaXKIUBUM
€JIEMEHTOM JIOTICTHKH, ajieé BOHU CYIPOBOJDKYIOTHCS 3HAYHMMH pPU3MKAMH, TaKHUMH K aBapii,
3a0pyAHEHHS TOBKULIS Ta TOPYIICHHS CTaHIapTiB Oe3neku. J{st MiHIMI3alil X pU3HKiB HEOOX1THO
CYBOpPO JOTPUMYBATHCS MDKHApOAHMX Ta HAIlIOHAIBHUX HOPM, a TaKOX TMOCTIfHO HaBYaTH
nepcoHan. lle no3BonuTh 3abe3neuntu Oe3neKy INepeBe3eHb 1 3HU3UTHU MOTEHLIHI 3arpo3u s
310pOB’A JIFO/IE Ta HABKOJIMIITHBOTO CEPEIOBUIIIA.

Cnucok BUKOPUCTAHHUX JIZKEPETI:

1. Dangerous Goods International Regulatory Structure. URL
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Beryn

Po3BuTok aBTOMaTH3amlii 3MiHIOE CTPYKTYypy Ta iHHOBAIliifHE MiATPYHTS TI00aNbHOI JIOTICTHYHOL
CUCTeMH. Y JIOTOBIIi OCHOBHI BUKJIMKH Ha MUISIXY IBOTO MPOLECY.

Mera

[IpoananizyBaTu BIUIMB MPOIIECIB aBTOMAaTH3allli Ha PO3BUTOK JIOTICTUKH Ta TIOOATBHUX
JIAHIIOTIB MOCTABOK, BU3HAYMTH OCHOBHI BHKIJIMKU Ta MEPEIIKOIU LOMY IPOIECY Ta OKPECIUTH
IUIAXH 11 TTOJAIBIIOTO PO3BUTKY.

Marepiaau Ta MeToaH

B crarTi mpoBomuThCS aHami3 BIPOBAKEHHS TMPOIECIB aBTOMATH3allli y CKIAICHKY
1H(PPACTPYKTYPY, MPOIEC TPAHCIIOPTYBAHHS BaHTAXIB, 3aCTOCYBaHHS IITYYHOro iHTenekTy (Al) i
MAIIMHHOTO HABYAHHSI, & TAKOXK OIIHIOIOTHCS MPOOIEMU OCTAaHHBOT MIJII IOCTaBKH

PesyabTaTn

Ckunaay, Kl TpaIuIifHO BUCTYIIAIOTH EMIIIEHTPaMH JIOTICTHYHUX OTepalliii, OTHUMH 3 IEePIINX
BIIUYJIM HOBAaTOPCHKMH BIJIMB aBTOMAaTH3allii. ABTOMaTH30BaHI CHUCTEMHU 30epiraHHsl Ta MOUIYKY
(AS/RS) cTanm 0CHOBOIO Cy4aCHUX CKJIAJICHKUX IPUMIIICHb, IKi BAKOPUCTOBYIOTH POOOTHU3AIIIIO TS
epeKTUBHOTrO ynpaBiiHHA 3anmacaMu. L{i cuctemu 30UIbLIYIOTH €MHICTH 30€piraHHs, CKOPOUYIOTh
BUTpaTH Ha po0Oody cuily Ta 3HAYHO MOKPAIIyIOTh TOYHICTh iHBEHTapu3ailii. Pe3zympratom €
IPUCKOPEHE BHUKOHAHHS 3aMOBJIEHb, MIJBUIIEHA TOYHICTh 1, 3pPEIITOI0, OUIbIIA 3a/0BOJIEHICTh
KJIIEHTIB.

ABTOMaTH3aIlisl KapAMHATBHO 3MIHHIIA TpPAHCIOPTYBaHHS BaHTAXIB, 3alpOBAJUBIIN
IHHOBALIMHI PillICHHS, [0 MiJBUINYIOTh €PEKTUBHICTH 1 0e3MeKy. ABTOHOMHI TPaHCIOPTHI 3aco0u,
BKJTFOYHO 3 O€3MIIOTHUMH BaHTKIBKAMH Ta APOHAMH JJISl JOCTABKH, 3HAYHO 3MEHIIWIN TOTPedy y
BTpYYaHHI JIFOJJUHH I11]] Yac TpaHcnopTyBaHHA. OCHallleH] epeJ0OBUMHU AaTYUKaMU Ta alrOpUTMaMu
MITYYHOTO 1HTENEKTY, Il TPAaHCHIOPTHI 3ac00U ONTHMI3yIOTh MAapIIPyTH, 3MEHIIYIOTh CIIOKUBAHHS
MaJIuBa Ta CIPUSIOTH €KOJOTIYHOCTI IIJITXOM MiHiMi3allii BUKU/IB.

[tyunuit inTenekt (Al) 1 MamMHHE HAaBUAHHS € KJIIOYOBUMHU KOMIIOHEHTaMH OINTHUMIi3allii
norictuku. Al 3abe3medye cBoeuacHe yrpaBIiHHS 3allacaMi, 1110 MPU3BOJIUTH J0 3HWIKEHHS BUTPAT

Ha TIEpEBE3€HHs Ta T[IOM AKIIEHHS PU3MKIB HaUIMIIKOBUX 3amaciB abo Opaky. 3araiowm,
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BUKOPUCTAHHSI IITYYHOTO 1HTEJICKTY B JIOTICTHII €JIEKTPOHHOI KOMEPIIii CTa€ BCE O1IbIN BaKIUBUM
y Cy4aCHOMY HIBHIKO3MIHHOMY Oi3HEC-CepeIOBHII; OJTHAK TOCHIIKEHHS MOKa3yI0Th, 110 HE BCi B
JIOTIiCTHUIII TOTOBI MpUiHATH cTpaTerii Ha ocHoBi LI [1].

OcTaHHs MWIS JTOCTaBKH, BiJOMa CBOE€IO CKIIAJHICTIO Ta BHCOKOIO BapTICTIO, € OCHOBHUM
OcHedimiapoM aBTOMaTh3allii. be3miJOTHMKM Ta aBTOHOMHI TpPAaHCIOPTHI 3acO0HM MOXYTh
3alpoIOHYBATH JOCTAaBKY B TOM caMHii IeHb a00 HaBiTh y Ty caMy I'OJIMHY, 3MEHIIYIOUH OMepariiHi
BUTPATH Ta 3HAYHO MOKPAIIYIOYH B3aEMOJIIIO 3 KIIIEHTAMH.

Xoya mepeBard aBTOMAaTH3alii B JIOTICTUIIl OYEBHIHI, ICHYIOTH NpoOIeMH, sIKi HEOOXiIHO
BupimuTH. [louaTKOBI BUTpaTH HA BIPOBAHKEHHS TEXHOJIOT1H aBTOMAaTH3a1lil MOXKYTh OyTH 3HAUHUMH,
[I0 BUMAarae peresbHOro (PiHAaHCOBOTO IUIAHYBAHHS Ta IHBECTULIN. 3aHETMOKOEHHS 3 TMPHUBOIY
HepeMilIeHHs] pOOOYMX MiICIlb, OCKUIBKM TEBHI MMOCAAW, 3aWHATI PyYHHM KEpyBaHHSM, 3aMiHEHO
ABTOMATU30BaHUMH, HEOOXiTHO BUPIIIyBaTH 32 TOIOMOTOIO IHII[IaTUB 3 TIEpeHaBYaHHS POO0OUOi CHITH
Ta miaBuineHHs kBamidikarii. [IuranHs 6e3nekn Ta KOHQIACHIIIMHOCTI, OB’ sA3aHi 3 BUKOPUCTAHHIM
0E3MUIOTHUX JIITATFHUX amapariB 1 MTYYHOTO 1HTENEKTY, BUMAararTh MOCTIHHOTO PErylsTOPHOrO
KOHTPOJTIO JUIs 3a0€3MeYCHHsT €TUYHOI Ta Oe3MeYHOI MPAKTHKH. JOTOBiAb € MPOIOBKEHHSIM HU3KH
nyOJTiKaIliif aBTopa 3a HAMPSIMKOM CTaJIOr0 PO3BUTKY JIOTICTHYHOI cucTeMu [2].

BucHoBku

ABTOMaTH3aIlis B JIOTICTHII € CEHCMIYHUM 3pPYIICHHSAM Yy Taiy3i, IPOIMOHYIOUM MOTEHIIIa s
HIJBUIIEHHS €(pEKTUBHOCTI, 3HI)KEHHSI BUTpPAT 1 HAalBUIIOIO piBHA 3a/10BoJieHOCT] KiieHTiB. 11106
3QIMIIATHCS KOHKYPEHTOCIIPOMOKHUMH Ha CBITOBOMY PHHKY, KOMITaHIi ITOBHHHI TPHUHSATH
aBTOMaTH3allilo Ta iHBecTyBaTu B Hei. OcoOaMBY poJsib aBTOMaTH3allis BiJirpaBaTuMe y IMpoleci
MICISIBOEHHOTO BiJHOBIIEHHS MaTepialbHO-TEXHIYHOTO KOMILIEKCY YKpaiHU, pearyroun Ha BUKIUKA
CKOPOYEHHSI YMCEIbHOCTI BUCOKOKBaTI(pIKOBAHUX KaJIpIB Y BOEHHUH niepion [3].

CnuCcOK BUKOPUCTAHUX JKePes

1. https://en.codept.de/blog/5-ways-to-use-artificial-intelligence-in-logistics

2. Grabovskiy D.Y., Bugayko D.O. (2025) Automation as the Future of Logistics. Intellectualization of
logistics and Supply Chain Management. [Online], vol.29, pp.50-54, DOI: https://doi.org/10.46783/smart-
scm/2025-29-7.

3. Bugayko D.O., Shevchenko O.R., Perederii N.M., Sokolova N.P., Bugayko D.D. (2022) “Risk
management of Ukrainian aviation transport post-war recovery and sustainable development”.

Intellectualization of logistics and Supply Chain Management. [Online], vol.16, pp.6-22.
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YK 519.8
ONITUMIBALIA MAPHIPYTIB 3A TOIIOMOI'OIO MATEMATUYHOT' O
MOAEJIKOBAHHS
3y0enko €Brenii
eporcasnuit ynisepcumem « Kuiscoxuu asiayitinui incmumymy, Kuis
Hayxoeuii kepienux — Ipuna Illesuenxo, k.e.H., 0oy.

Kiro4oBi ciioBa: ontumizallis MapIipyTiB, MaTeMaTUYHE MOJIC/TIOBaHHs, aroputM K-shortest-
path, mnargopma RouteStripe.

VY cy4acHOMY CBiTi, Ji¢ JIOTICTHKA CTa€ BCE OUIBIN TJI00aTBbHOI0 Ta MIBUIAKOIO, HAI3BUYANHO
BaYXUIMBO ONTHMI3yBaTH MaplIpyTH BaHTAXHHUX TNepeBe3eHb. Lle J03BOIUTH KOMIMAHISIM 3MEHIIUTH
TPAHCIIOPTHI BUTpPATH Ta MIABUIIMTUA €(EKTUBHICTh JOCTaBKH. BHUKOpHCTaHHS MaTeMaTUYHHUX
MOJIeNIell JormoMarae 3HaXoIUTH HalKpallli CriocoOM MepeBe3eHHs BAaHTAXKIB, MIHIMI3yIOUH BUTPATH
Ha MAaJIKMBO, Yac y J0PO3i Ta MIKOIY AJs HABKOJUIIHBOTO CepeloBUIla. Y poOOTI pO3TIsSHEMO JIesKi
METOAM ONTUMI3allii MapIIPYTiB, SIKi JOTIOMArarTh 3pOOHUTH JIOTICTHKY OUTBII €(hEeKTUBHOIO.

OagHuM 3 HaWMOMIMPEHIMUX KIACHYHUX METOJIB ONTHMIi3alii MapHIpyTiB JUHAMIYHOTO
nporpamyBanus € K-shortest-path algorithm — anroputm momryky K HalKOpOTHIMX MHUIAXIB, SKHHA
JIO3BOJIIE€ 3HAXOJUTHU JEK1IbKa ONTHUMAIBbHUX MApUIPYTIB MiXK IMYyHKTaMH MPU3HAYEHHS, 110 MOXKE
OyTH aJanToOBaHO JJIsl BAHTAXKHUX TepeBe3eHb. Ha puc. 1. nmpencraBieHo HAWKOPOTIINI MIJISAX MiX
BepimHamu A i F y 3BakeHoMy opieHtoBaHomy rpadi: A— C — E — D — F . K-shortest-path
algorithm Mmae mpakTW4YHE 3aCTOCYBaHHS y MPOEKTYBaHHI TPAHCIIOPTHUX MEPEX, IO JO03BOJISE
BpPaxOBYBATH JIOJATKOBI OOMEXKEHHS, 30KpeMa HaBaHTa)XKCHHS Ha JJOPOTH, Yac JJOCTABKH Ta BUTPATH

Ha nepeBe3enns [1, 2].

Puc.1. HaiikopoTmmii nuisx (CHHii) y 3BaK€HOMY OpleHTOBaHOMY Ipadi

HoBiTHBOIO p0o3p00OKOI0 ONTUMI3AIIIT MAPLIPYTIB I MiABUIECHHS €(pEeKTUBHOCTI JIOTICTUKH Ta
3HMKEHHS BUTpaAT Oi3Hecy € miuatgopma RouteStripe, npezenroBana I'T kommnaniero Nova Digital. e
MaTeMaTHYHUN MOMYJb, IO BUKOPUCTOBYE (DOpPMYIH Ta aNrOpUTMH UIS MOOYIOBH MapIIPYTiB,
OCHOBHMM 3aBJIaHHSM SIKOTO € 3allpONOHYBAaHHS HAMKpalIux Ta eKOHOMIYHO €()EeKTUBHUX pillleHb
JUIL BCHOTO TIPOLIECY aJpecHOi JOCTaBKM — BiJ IUIAHYBaHHS MapIIPYTy JO BPYUYCHHS BaHTaXy
KJTi€HTY. 30KpeMa, CHCTeMa Ja€ MOXKIHBICTh [3]: aHami3yBaTH epeKTUBHICTH BUKOPHCTAHHS PECYPCIB
(manmuBa, Yacy, 3aJiHOTO IEpCOHANy TOILO); OI[IHIOBATH TOYHICTh MAapHIPYTIB Ta pIiBEHb
3aBaHTA)XEHOCTI aBTOMOOLJIS; KOPUTYBaTH MapUIPyTH B PEXHUMI peabHOrO 4acy; KOHTPOJIOBATH

CBOEUYACHICTh JIOCTABKU; BiJICTEKYBATH pOOOTY Kyp’ €piB TOIIIO.
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OmHUM 13 TIEpIIMX KIIIEHTIB - TECTYBaJIbHUKIB TuiaTopmu RouteStripe crana kommaniss Hosa

MOIITa — MDKHApPOAHUMN JIOTICTUYHUHN OTepaTop, 0 Hajae nmociyru y 17 kpainax €sponu. Y Tadm.
1 mpencraBlieHO MOPIBHSUIBHUM aHaii3 €(EKTHBHOCTI MapHIpyTiB JO Ta MICIS BIPOBAKCHHS
cuctemu RouteStripe y xommanii "Hosa Ilomra". [lani ckmameHi Ha OCHOBI aHAJITHKH,
ony0J1iKOBaHOT KOMIIAH1€10, 30KpEMa, 1010 TTOKa3HUKIB CEPEIHIX BUTPAT HA JIOTICTUKY, CITIOKHUBAHHS

NaJIbHOTO, TJIAHYBAaHHS MapIIPyTiB, CBOEYACHICTh TOCTABKU Ta piBHS BUKUIIB COx.

Tabmuns 1
IlopiBHsAHHSA edeKTHBHOCTI MAPIIPYTIB
Neni/mm [Toxa3nuk o RouteStripe [Micna [pupict
RouteStripe MOKa3HUKA

1 CepenHi BUTPATH Ha 100 70 -30
nepeBe3eHHs

2 Butparu najpHOTO Ha 100 66,1 -33,9
aBTOMApK

3 Yac Ha riiaHyBaHHSA 100 50 -50
MapIIpyTiB

4 Tounicth noctaBku (%) 85 95 10

5 CO2 Bukuau 100 66,1 -33,9

AHaii3 KIIOYOBHX TMOKA3HUKIB JIEMOHCTPYE TO3UTHBHI 3MIHM TICJIS BIPOBAIKEHHS
ABTOMATH30BAaHUX AJITOPUTMIB ONTHMI3allii JIOTICTUYHHUX TporeciB RouteStripe, mo mo3Bosmmu
0i3HeCy CKOPOTHUTH 3arajibHi BUTPATH Ha JIOTICTUKY B cepeaHbomy 10 30%.

BucHoBok

Po3risgHyTO MiIX0¥ MI0A0 ONTUMI3allii MapIIPyTiB BAHTAXKHUX IIEPEBE3EHD 13 BAKOPUCTAHHIM
MaTeMaTHYHOTO MOJICITIOBAaHHs, 30Kpema anroputm K-shortest-path Ta mmardopma RouteStripe.
Knacuuni Ta HOBiTHI iH(oOpMamiiiHi pilleHHS Yy JIOTICTUYHUX TMpolecax J03BOJSIOTh JOCATTH
3HAYHOTO CKOPOYEHHS BHTPAT Ha TPAHCIOPTYBaHHS, IMOKPAIIUTH TOYHICTH Ta CBOEYACHICTH
JIocTaBky Tomio. OTke, BIPOBAKEHHSI ONTUMI3allIHHUX alTOPUTMIB Y JIOTICTUKY € IEPCIIeKTUBHUM
HaIpsIMOM, IO CHpHsE €KOHOMIYHIM €(QEeKTUBHOCTI MEpPEeBE3€Hb, MIJBUIIEHHIO MPOAYKTHUBHOCTI
TPAHCHOPTHHUX IMPOLECIB 1 CTAIOMY PO3BUTKY TPAHCIOPTHUX CHUCTEM.

Cnucok BUKOPUCTAHUX JIXKepeJt:

1. Mahmoudi R., Saidi S., Wirasinghe S. C. A systematic literature review on the application of
analytical approaches and mathematical programming in public bus transit network design and operations
planning: Part 1l : mpenpunt. ArXiv, 2025. 63 c. URL: https://www.arxiv.org/pdf/2502.19430 (nara
3BepHeHHs: 09.03.2025).

2. 3HaxOmKEeHHS HAMKOPOTIIOTO MDIAXYy MDK JBOMa BepmmHaMu [EnekrporHuii pecypc| —
https://disted.edu.vn.ua/courses/learn/7680.

3. Nova Digital po3poburna RouteStripe - mpoayKT st miaBUIieHHs epeKTUBHOCTI aAPECHOT TOCTaBKU

[Enextponnmii  pecypc] // Hoea  Ilomrra. — 2025, — 7  Oepesms. —  URL:
https://novaposhta.ua/news/rubric/2/id/12352 (nara 3sepuents: 09.03.2025).
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YK 658.7

METOJIAYHI NIIAXOAU 1O OIIHIOBAHHA EGEKTUBHOCTI JIOTICTUYHOI
CUCTEMM NI AITPHEMCTBA

Mapis Irnaryma
Hepacasnuii ynisepcumem «Kuigcokuii agiayitinuti incmumymy, Kuis

Hayxosuii kepienux — Jlapuca Ilpodarnosa, 0.e.n., npog.

Kiro4oBi ciioBa: jioricTuka, CUCTeMa, METOAMKA OIlIHIOBAHHS, KpUTEPii, MTOKa3HUKHU, €)EKTUBHICTb.

BuBYeHHS METOAMYHUX IIIXOJIB 10 OIIHIOBAHHS JIOTICTHYHUX CHCTEM € aKTyaJbHUM 3
KUIBKOX BaXUIMBUX NMPUYMH. Y CydYacHIM AMHAMIYHIA €KOHOMIIl JIOTICTMYHI CHCTEMH CTalOTh BCE
OLTBIII CKJIATHUMH Ta IHTETPOBAHUMH, 110 BUMArae JOCKOHAJIIIUX METO/IIB OLIHKH 1X €()eKTHBHOCTI.
B ymoBax KOpCTKOi KOHKYpeHIii e(QEeKTHBHICTh JIOTICTHKH CTa€ KIIOYOBUM (HaKTOpOM
KOHKYPEHTOCTIPOMOKHOCTI TIANPUEMCTB, a ii OIiHKa JOroMarae BHU3HAUMTH cialKi micus abo
nepeBard, BUSBUTH Ta MIHIMI3yBaTh PU3HKHU. JIOTICTHMYHI BUTPATH CKJIAJAIOTh 3HAYHY YACTHHY
3araJlbHUX BUTPAT MiANPUEMCTBA, a OI[iHKA €)eKTUBHOCTI JIOTICTUKH JJO3BOJISIE€ BUSBUTH PE3EPBU IS
ix omrumizarii. Touna oriHka e(EeKTHBHOCTI JIOTICTHKH € OCHOBOIO IS MPUHHATTS CTPaTeTIYHUX
pIlIEHB 11010 PO3BUTKY MiANIPHEMCTBA.

Bbynab-ske OIliHIOBaHHS, BKJIIOYAIOUH OLIIHKY €()eKTUBHOCTI JIOTICTHYHOT CUCTEMH, 000B’ I3KOBO
nependavae BUKOPUCTAHHS MEBHUX KPUTEPIiB Ta MOKa3HUKIB. Bubip KpuTepiiB Ta MOKa3HUKIB, y
CBOIO Uepry, CyTTEBO BIUIMBA€ HA 3aCTOCYBAaHHS TOTO YH I1HIIOTO METOAWYHOTO ITiIXOIY JO
OLIIHIOBaHHSI €(EKTHUBHOCTI JIOTICTUYHOI CHCTeMU. MeTOAWYHI MIAXOAHM MOXKYTh BIJIPI3HATHUCS:
CHEKTpPOM Ta KUIBKICTIO 3aCTOCOBYBAaHMX KpPUTEpiiB 1 TOKa3HUKIB (KOMIUIEKCHICTIO a0o0
IHTETpaJIbHICTIO OLIHIOBaHHS), (DOKYCOM OILIIHIOBaHHS (Ha 4OMY caMe€ 30CEepeIKY€ThCs OILIIHKA),
00paHUM 1HCTpYMEHTapieM (3aCTOCYBAaHHS BUBHAYEHHX MMOKA3HUKIB MOTPEOy€ pi3HUX METOAIB 300py
Ta IHCTPYMEHTIB aHaji3y JaHHX), 4YacOBOIO IMEPCIEKTHBOIO (OpIEHTALIE0 Ha KOPOTKO- YH
JIOBTOCTPOKOBY TEPCIEKTHBY), MEPEBAKAHHIM KUIBKICHUX a00 SKICHUX MapaMeTpiB OI[IHIOBAHHS
(o morpeOyBaTUME E€KOHOMIKO-CTAaTUCTUYHUX METOMAIB ab0 eKCIepPTHHX OI[HOK), IiIsSIMU
MPOBEJCHHS OIIHIOBaHHS (SKIIO METOK € TMOPIBHSHHS 3 IHIIMMHU KOMITAHISIMH — JOLLUIBHO
3aCTOCOBYBaTH OEHUMApPKIHT, a IPU 30CE€pPeIPKEHH] Ha BHYTPILIHIN ONTUMI3allil — TPOLECHUH MiAX1T).

EdexTuBHICTB JTOTICTUYHOT CHCTEMH MOKHA BUSHAYUTH SIK ii 3JJTaTHICTB IOCSATATH IMOCTABIECHUX
e 3 ONTHMaJlbHUM BHUKOPHUCTaHHAM pecypciB. HaykoBui Ta ¢axiBui B cdepi JOTiCTUKU
BUOKPEMIIIOIOTH JIeKiJIbKa acleKTiB (KpUTepiiB) e(pEeKTUBHOCTI JIOTICTUYHOI CUCTEMH: ONTUMI3allis
BUTpAT — e(peKTUBHA JIOTICTUYHA CUCTEMa MIHIMI3Y€E 3arajibHi JIOTICTUYHI BUTPATU MPHU 30epe’KeHH1
HEOOXITHOTO PIiBHS OOCITYTrOBYBaHHS, SIKICTh OOCITYTOBYBaHHS KIIE€HTIB — 3/IaTHICTb CHCTEMH
32JI0BOJILHATH a00 TMepeBEepIIyBaTH OYIKyBaHHS KIIIE€HTIB IIOJI0 CBOEYACHOCTI, TOYHOCTI Ta

HAAIIHOCTI MOCTABOK; IIBUIKICTh BUKOHAHHSI OTIEpaIliii — MiHIMi3allis 4acy BiJi MOMEHTY 3aMOBJICHHS
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JIO TOCTaBKH MPOAYKIIii KIHIIEBOMY CITO)KMBady; THYYKICTh — 37aTHICTh CUCTEMHU QJIaNTYBAaTHCS JI0
3MiH Y 30BHIIIIHHOMY CEPEIOBHIIII, BKITIOYAIOYN KOJIMBAHHS MTOMUTY Ta PUHKOBI YMOBH; IHTETparlis —
e(eKTUBHA KOOPJAMHAIlIS Ta CHHXPOHI3allis BCIX €JIEMEHTIB JIOTICTUYHOTO JIAHIIOTa; HATIHHICTh —
CTaOUTBHICT POOOTH CHUCTEMH Ta MiHIMIi3allis MOMIJIOK i 3001B; IHHOBAI[IHHICTh — BIPOBAKCHHS
HOBHUX TE€XHOJIOT1M Ta METOIB JUIS MiABUIICHHS MPOJTYKTHBHOCTI Ta SIKOCTI JIOTICTUYHUX IMPOIIECIB;
€KOJIOTIYHICTh — MiHIMIi3allisl HETATUBHOT'O BIUIMBY HAa HABKOJIMIIHE CEPEIOBUIIE MPU 3IHCHEHHI
JIOTICTUYHUX oOmepaiiid; iHdopMaliiHa Tpo30picTh — 3a0€3MEeYeHHS JOCTYMHOCTI Ta TOYHOCTI
iH(pOpMaLii Ipo CTaH JOTiCTUYHUX MPOIIECIB IS BCIX YYACHUKIB CUCTEMH; ONTHMAJIbHE YIIPAaBIiHHS
3armacamMu — MiATPUMKa ONTUMAJIBLHOTO PiBHS 3amaciB i 3a0e3reueHHs 0e3mepebiifHOCTI MOCTaBOK
Ipy MiHIMI3amii BUTpaT Ha 30epiraHHsa. TakuM 4MHOM, €(PEKTHBHICThH JIOTICTHYHOI CHCTEMH — II&
KOMIUICKCHE TMOHATTS, K€ BPaxoBy€e OallaHC MK pPI3HUMH acnekTamMu i1 (QyHKIIOHYBaHHS.
OnTumanbHAN Oananc MOXKe BIAPIZHATUCS 3aJISKHO BiJl crienu(iku O6i3Hecy, Tamy3i Ta CTpaTeriyHuX
el xkomnanii. KoxkeH KpuTepii epeKTHBHOCTI JOMOBHIOETHCS BIAMOBITHUMH ITOKa3HHUKAMH.
HaBegemo nuie neski 3 HUX. B pamkax kputepito ontumizaiii BUTpAT 3a3BUUYail 3aCTOCOBYIOTHCS
Taki MOKAa3HWKH SIK 3arajbHi JIOTICTHYHI BHUTpAaTH, BUTPATH Ha TPAaHCIOPTYBaHHS, BUTPATH Ha
CKJIaJlyBaHHs, BUTPATH Ha OOpOOKY 3aMOBJICHb, BUTPATH Ha YIPaBIiHHS 3amacaMmu, KoeQilieHT
BUTpPAT Ha OJMHUIO mponaykuii. HamiliHICTP cuCTeMH MOKe BH3HAYATHUCh YacOM JOCTaBKH,
B1JICOTKOM CBO€YaCHUX JIOCTABOK, KIJIBKICTIO peKaMalliid BiJ Ki€HTiB. EKOJOTIYHICTh JOTiCTUYHOT
CUCTEMH MOKHA BUMIPSIMH 0OCSATOM BHUKHU/IB BYTJIEKHCIIOTO a3y Ha OJMHULIIO IPOAYKIIii, BIICOTKOM
BUKOPHUCTAHHS €KOJIOTTYHO YUCTUX TEXHOJIOT1H.

BucnoBok
BuBueHHs METONMYHUX MIAXOAIB JO OIIHIOBAHHS JIOTICTHYHUX CHCTEM € aKTyaJIbHUM

HAayKOBUM Ta TMpPaKTUYHUM 3aBJAaHHSAM B YIOPaBIiHHI CydacHUM mianpueMctBoM. O1liHka
e(EeKTUBHOCTI JIOTICTUKM J03BOJISIE BUSBUTH CJIA0Ki Miclif, ONTHMIi3yBaTH BUTpATH, 3a0e3MeUUTH
BIJITIOBIJTHICTh OYIKYBAaHHSM KJIIEHTIB Ta € OCHOBOIO JJISl MPUNHATTS CTpaTeTiyHUX pinieHb. Bubip
KpUTEpIiB Ta IIOKAa3HUKIB OIIIHIOBAaHHS CYTTEBO BIUIMBA€ Ha 3aCTOCYBaHHS KOHKPETHOI'O
METOJUYHOIO MIAXOAY BHU3HAYEHHSI €()EeKTHBHOCTI JIOTICTUYHOI CHUCTEMH, BH3HAualouyu (QOKyc,
IHCTpyMEHTapiii, 4aCOBY MEPCIIEKTUBY Ta LI1JIi OL[IHIOBAaHHS.

CnucoKk BUKOPMCTAHUX JIXKepeJt:

1. JloricTHYHHUI MEHEMHKMENT: HABYAILHO-METOAUYHNNA KOMIUJIEKC 3 JUCIUILIIHN: HaBYAILHUN
MOCIOHUK IS CTYJEHTIB Ipyroro (Maricrepcbkoro) piBHs creuniaabHocTi 073 «Menemxkment / KIII
im. Irops Cikopebkoro; ykinaa.: C.B.Cmepiuescoka.. Kuis: KIII im. Iropst Cikopcrkoro, 2022. 160 c.

2. MenbuukoBa K. B. EQexTuBHICTh IisSIbHOCTI JIOTICTHUHUX cucteM. bisnec Inghopm. 2021.

Nel2. C. 283-287.
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YK 656.073
POJIb IIU®POBUX TEXHOJIOI'THA B MYJIbTUMOIAJBHUX MEPEBE3EHHSX
Terana Kamuiakosa
Hepacasnuii ynisepcumem «Kuiecokuii agiayitinuti incmumymy, Kuis
Hayxosuii kepienux —Cysoposa 1.M., k.e.H., Ooy.
Kiro4oBi ciioBa: MyJIbTUMOJIaIbHI TIEpEBE3CHHS, UGPOBI TEXHOJIOTI1, aBTOMATH3AIIisl.

BripoBamkeHHsT HU(BPOBUX TEXHOJIOTIH B MYJIBTHUMOJAIbHI TEPEBE3CHHS CTA€ BAXIMBUM
dakTopoM AN MiABUIICHHS €(QEKTUBHOCTI JIOTICTUYHHX IMPOIECiB. BHUKOPUCTaHHS HOBITHIX
TEXHOJIOT1H JT03BOJISE IHTErPyBaTH Pi3HI BUAM TPAHCIOPTY, MOKPAIIUTA MOHITOPHUHT 1 YIPaBIIiHHS
NepeBEe3CHHAMU, 3HUKYBATH BUTPATH Ta Yac JIOCTaBKH, 1€ 0COOIMBO BaXKIIMBO B yMOBaX 0OMEXEHb
Ha aBialepeBe3CHHs depe3 3aKpPUTUH TOBITPSIHUN TPOCTIp, KOJM IHQPPOBI 1HCTPYMEHTH
320e3MmeuyroTh 0e3MepePBHICTD 1 CTAOUTBHICTH JIOTICTUYHHX JIAHITIOTIB, 30KpeMa B aBiaIlidiHii ramysi.

BignosigHo nmo 3Y «llpo mynbrumopmanbsHi mepeBe3eHHs» Big 17.11.2021 Ne 1887-1X:
«MYJIBTUMOJAIIbHE TIEPEBE3CHHS — MEPEBE3CHHS BaHTaXIB IBOMa a00 OLIbIlle BUJAMHU TPAHCIOPTY
Ha IJICTaBi JIOTOBOPY MYJBTHMOJAIBHOTO IIEPEBE3CHHS, IO 3IHCHIOETHCS 32 JIOKYMEHTOM
MYJIbTUMO/IAJIHOTO IepeBe3eHHs» [1].

BusHaueHHs MyIbTUMOJANIBHUX IEPEeBE3€Hb MOXHA CHOPMYITIOBATH OLIBII MIMpIIE Ta
TOYHIIIE, a caMe: MYJIbTUMO/JAJIbHI MePeBE3eHHs — 1€ MPOIeC TPAHCIOPTYBAHHS BaHTAXKIB, KU
BKJIIOUA€ BUKOPUCTAHHS KUIBKOX PI3HUX BHJIIB TPAHCIIOPTY, TAKUX K aBTOMOOUIbHUM, 3a113HUYHHM,
aBlallliHUN Ta MOPCHKUIN. Ba)IIMBOIO XapaKTEpUCTUKOI MYJIbTUMOJAIBHUX NEPEBE3EHb € TE, 1110
BAaHTAXX CYNPOBOJUKYETbCSA €IMHUM JIOKYMEHTOM, IO CHPOIIYe OPOPMIIEHHS Ta KOHTPOJIb Ha BCIX
eTarnax TpaHCIopTyBaHHs. Beck mporiec Bi10yBa€eThCs 3a OJIHIEIO YT0J1010, 110 JT03BOJISIE 3a0€3MeUUTH
e(eKTUBHICTb, 3HMKEHHS BUTpAaT Ta ONTHUMI3allI0 JIOTICTUYHUX MapuIpyTiB, a TaKOXX 3HAYHO
CKOPOTHUTH Yac JIOCTaBKH TOBapiB. MyJIbTUMOJANIbHI MTEPEBE3CHHS € BAKIMBUM 1HCTPYMEHTOM ISt
3pYy4HOi Ta THY4KOi OpraHi3auii TpaHCIOPTHUX JIAHLIOTIB Y TI00ansHOMY MaciuTadi [2].

[{udpoBi TEXHOIOTIT BiIIrPAIOTh KIIOUOBY POJIb Y PO3BUTKY MYJIbTUMOJIAIBHUX MEPEBE3EHb,
3a0e3neuyroun €(QEeKTUBHICTh 1 THYYKICTh JIOTICTUYHHMX ImpoueciB. B ymoBax rnobanizamii Ta
IHTerpamii pi3HUX BUAIB TPAHCIOPTY, BAXKJIMBOIO CKJIAJOBOIO € BIPOBAKEHHS 1H(OpMAaIiHIX
CHCTEM, WIO JIO3BOJSIOTH AaBTOMATU3YBaTH YIPABIiHHS BaHTaKOMOTOKAMH, BIJICTEXXYBaTH
NEpeBe3eHHs] B pealbHOMY dYaci Ta ONTHMI3yBaTH MapLIPyTH JOCTaBKU. 3aBISKH LU(POBUM
pIIIEHHSM, TaKi MPOIecH, IK OOMIH JaHUMHU MK y4aCHUKAMHU JIAHILIOTIB MMOCTayaHHs, MOHITOPUHT
CTaHy BaHTaXYy, IPOrHO3YBAHHS 3MiH Y TPAHCIIOPTHUX YMOBAX, a TAKOX YIPABIIHHS CKIAJICEKUMHU
3amacamMu, cTainu Habarato e()eKTHBHIIIUMHU.

B tabn. 1. mpeacraBieHo NpUKIaIU CydacHUX CUCTEM, SIKI aKTUBHO BUKOPHCTOBYIOTHCS IS

aBTOMAaTH3aIlil Ta ONTUMI3allii MyJIbTUMOJIATFHUX TIEPEBE3CHb, 10 BKIIOYAIOTH aBialliiiHi, MOPCHKI,
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3aJII3HUYHI Ta aBTOMOO1IBHI TPAHCTIOPTH.

Taomums 1

[udpoBi TexHONOTI B MyJIbTUMOAATBHUX IIEPEBE3CHHAX TA MPUKIIAIU CUCTEM

CKJIAJICEK] CHCTEMH

JIOTICTUYHI OTIepaiii i 3HWKY€E MOTpedy

Ne . Ponb y MypTHMOQTTBHUX
IIndposa TexHOIOTIS y My A IIpuxnaau cucrtem
ILI1. MePEBE3CHHAX
. 3MilCHIOIOTh BiJICTE:)KCHHS BaHTAXKIB y
ABTOMaTH30BaHi . .
pearlbHOMY gaci, MoKparrytodu | Transporeon, Project44,
1. | mnardopmu ) . . )
. .| mpo3opicTh i KOHTPOJIb 3a | CargoX, FourKites, Shippeo
MOHITOPHHT'Y BAaHTaXiB
MePEBE3CHHSIMH.
Ontumizyrote  mporiecu  jgocraBku, | SAP  Integrated  Business
9 Cucremu ympaBIiHHS | MOKpamyloTh  KoopauHamito — Mibk | Planning, Oracle SCM Cloud,
" | maHIfOraMu MocTavyaHb | y4acHHKamM JorictuuHux nanmorie i | JDA  Software, Manhattan
3HIKYIOTh BUTPATH. Associates, CargoWise
O3BOJISIFOTH ~ IaNTYBaTH MapHIpyTH
A JANTYBATH - MApIIPYTH | ) 12 masoft, SAP  Integrated
Cucremu JIOCTaBKH, BPaXOBYIOUH 3MiHH B YMOBaXx . .
Business Planning, SAS
3. | mporHo3yBaHHA Ta | TPAHCIIOPTYBAHHSA abo - -
AHANI THKA HenependadyBaHi CHUTyamii (3aKpure Ana_lytlcs, Kinaxis
. . RapidResponse
MTOBITPSTHE TIPOCTID).
. [1igBHIIYIOTH e(DEeKTUBHICTD | . -
[HTEeNneK Ty ambHI Oﬂomﬁzoro N 3MCHIH¢)IOTI> SaTODI Siemens Mobility, TransCore,
4. | TPaHCTIOPTHI CHCTEMH Jop OrO PyXY, Y P TomTom Traffic, Garmin Fleet
1 4ac OYIKYBaHHS, 3HWKYIOTh PH3HKH
(ITS) ., T Management
aBapilHUX CHTYaIliH.
ABTOMaTH3yIOTh TpoOIleCH 30epiraHus | .
PoGoTu3zopani Ta 00 06K1i1 TOBA, };BH o m I/IEKO 10€ Kiva ~ Systems (Amazon
5. p P18, IO TP P Robotics), Swisslog, Dematic,

Vanderlande

B pY4Hill mpaii.

3abe3neuyoTh Mpo30picTh i Oe3MeKy B
oOMiHI iH(opMarieo Ta ¢iHAHCOBHUX
TPaH3aKITiAX Mix YYaCHUKaMU
HepeBe3eHb.

JIxeperno: CKIIageHO aBTOPOM

IBM Blockchain, VeChain,

7. | Biox4elH-TeXHOIOTI] ShipChain, Everledger

Omxe, HUPPOBI TEXHOJIOTII BIAINPAIOTh Ba)JIMBY pOJIb Y PO3BUTKY MYJIbTUMOJATbHHUX
nepeBe3eHb, 3HAYHO MOKPALIYIOUM e(EeKTUBHICTh JIOTICTUYHUX HpoleciB. BoHM 103BOJAIOTH
IPUCKOPIOBATH JOCTaBKY 1

OHTI/IMiSYBaTI/I praBJ’IiHHH BaHTaKaMH, 3HW)XYBATH BUTPATH,

MiBUIYBaTH OE3MeKy IepeBe3eHb. BNPOBa/PKEHHS TAaKUX CHUCTEM JIOTIOMAara€ KOMITaHisM
OTIEPaTUBHO pearyBaTH Ha 3MiHM YMOB TPaHCIIOPTYBAaHHS Ta 3MEHIITYBATH PU3UKH, III0 BHHUKAIOTh
i1 4ac nepeBe3eHb. 3aBAsgKH HUPPOBUM PILlICHHAM, MIAIPUEMCTBA 3/1aTHI JOCATATH BUCOKOTO PiBHS
KOHKYPEHTOCIIPOMOKHOCTI, IIJIBUIIYBAaTH CBOIO €(QEeKTHBHICTh 1 aJanTyBaTHCS 10 3MiH B
rJ100abHOMY JIOTICTUHYHOMY CEpPEOBHILL.

CnucoKk BUKOPUCTAHUX JKepeJt:

1. 3akon Ykpainu «IIpo mynpTMomanbHi nepeBedeHHs» Bix 17.11.2021 Ne 1887-1X URL:
https://zakon.rada.gov.ua/laws/show/1887-20#Text (nara 3Bepuenns: 22.03.2025).

2. T'op6ans A.B., Kyuepyk I'.}FO. KommekcHuii miaxin momo 3a0e3medeHHs JOTiCTUYHOT
CTIKOCTi MyJIBTHMOJANBHUX TiepeBe3eHb. BOJHHUMN TPAHCIIOPT: 36ipnux Haykoeux npayb.
Bumnyck 1(42). 2025. C.203-209.
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YK 656.073:005
OCOBJIMBOCTI JIOI'ICTUYHOI CUCTEMMU ONNEPATOPA EKCIIPEC-JOCTABKU:
KENC KOMITAHII «<HOBA TTOIITA»
Oabra Koxemsikina
Hepacasnuii ynisepcumem «Kuiecokuii agiayitinuti incmumymy, Kuis

Hayxoeuti kepienux — Jlapuca Ilpoodanosa, 0.e.H., npodp.

KirodoBi croBa: J0oricTHYHa cHCcTEMa, eKCIIpec-10CTaBKa, yIpaBliHHs, iHppacTpyKTypa, JiAepCTBO.

Binkputa BilicbkoBa arpecis pd npotu Ykpainu B 2022 polli KapJMHAJILHO 3MIHWJIA YMOBH
(YHKIIOHYBaHHS JIOTICTUYHOTO CEKTOpPY, BHMAarai4u BiJl OIEpaTopiB EKCIpec-I0CTaBKU
Ha/I3BHYAITHOI THYYKOCTI Ta cTiiikocTi. B Takux ymoBax kommanist «Hosa Ilommray Bigirpae KpuTuaHy
poOJNb y 3a0e3MeyYeHH] KUTTE3IaTHOCTI €KOHOMIKM Ta MIATPUMII LMBUILHOTO HACENEHHS; aHawi3
OCOOJIMBOCTEH JIOTICTUYHOI CUCTEMH KOMIaHii J03BOJISE BUSBUTH KIIOYOBI (PaKTOPH CTIHKOCTI Ta
e(EeKTUBHOCTI B EKCTpEeMaJbHHX OOCTaBMHAX, IO MOXE CIYyTyBaTH BAKJIMBHM JOCBIIOM ISt
PO3BUTKY Tajy3i He JuIe B YKpaiHi, aje i Ha MDKHAPOJHOMY PiBHI.

JloricTu4Ha cucTeMa orneparopa eKCIpec-10CTaBKH — 11€ KOMIUIEKCHA, IHTErpOBaHa CyKYIHICTb
B33a€MOIIOB’SI3aHUX MIJICUCTEM Ta €JIEMEHTIB, 110 3a0e3MeuyloTh IIBUJAKE, eQEeKTUBHE Ta HajliHe
nepeMillleHHs] BaHTaXiB BiJ BiIIpaBHUKAa O OTpuMyBada B oOMexeHi Tepminu. Llg cucrema
OXOILIIOE TakKl IMpolecu (BKIOYA€e BIAMOBIIHI B3a€MOIIOB’3aH1 €JIEMEHTH): IPUIOM 3aMOBJIEHb Ta
00poOKa 3anuTiB KITI€HTIB (depe3 KaHaJIu OHJIAlH, oQiaiiH, TOII0), COPTYBaHHS (IIBUIKUN PO3MOILT
Ta TOYHE BIIIPABJIEHHS 32 BiNOBITHUMH HAaNPSIMKaMH), TPAaHCIOPTYBaHHs (ONTUMI3allisl MapUIpyTiB
Ta YIpaBJIiHHS MAPKOM TPAHCIIOPTHUX 3ac001B), CKJIaAyBaHHA (eeKTUBHE 30epiraHHs Ta oOpoOKka
BIJIIIPABJIEHb Y TPAH3UTHUX MTYHKTaX ), IOCTaBKa BiANpaBieHb (Opranizaiis epeKTUBHOI JOCTaBKU 10
KIHIIEBOTO OTpPHMYyBaua, 30KpeMa Ha eTalli «OCTaHHbOI MMJI») a TakoX I1H(pOpMaliiiHI MOTOKU
(3a0e3medeHHs] TPEKIHTY BIANpaBIeHb Ta KOMYHIKalii 3 KiIi€eHTaMH, OOpoOKa TIOBEpHEHb 1
pexsiamalliif) Ta TEXHOJIOTIUHI pIllIeHHs, CIPSAMOBaHI Ha ONTHUMI3allil0 BCbOTO JIAHIIOra eKcIpec-
JIOCTaBKH 3 METOIO 33JI0BOJICHHSI MOTPEO KITIEHTIB Y MBUJIKIHN Ta SIKICHIN IOCTABIII.

be33anepeuyHum JiiepoM Ha pUHKY €KCIIpec-10CcTaBkU B YKpaiHi € komnaHis «Hoa nomray,
110 MiATBEPAXKY€ETHCS HE JIMIIEe 00CsATaMU JJOCTaBJIEHUX MOCWIOK, aje W Macmradamu ii AisIbHOCTI
Ta BIUIMBOM Ha €KOHOMIKY KpaiHH. 3a JBa JECATUIITTA (3 MOMEHTY CBOTO ICHYBaHHS) BOHA
MEPETBOPHIIACS HA KIIOYOBOTO TPABIS JIOTICTUYHOTO CEKTOpPY, MPOMOHYIOYHM TOBHHUN CIEKTP
JIOTICTUYHUX TOCHYT K 7S O13Hecy, Tak 1 Ans nmpuBaTHUX oci6. KoHKypeHTHUMHU nepeBaramu
KOMITaHISIMH MO’KHA BBaXKaTH: JIJIEPCTBO 3a KUIBKICTIO TOYOK cepBicy (Oinbiie sk 36 THUC. TOUOK
cepBicy (BiAIIEHb Ta momToMaTiB), O6ibie 100 copTyBaIbHUX TEPMiHAIIB 1 1eNo Mo BCiil YKpaiHi)

Ta 3a MIBUIKICTIO JOCTABKH (10 24 TOAWH MK BEIMKUMHU MiCTaMH Ta 70 48 TOIWH MK pallOHHUMH
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[IEHTPaMHU. ); 3SHAYHWI BIUTMB HAa PUHOK Tpalll KpaiH! Ta Ha PO3BUTOK i1 EKOHOMIKH (OJTMH HaWO1ITBITINX
poboTomaBIiB B YkpaiHi, 3abe3neuye pobotoro moHan 40 Tuc. ocio; Bxomuth mo TOII-20
HANOUTBIINX TUIATHUKIB MOJATKIB JCPKABH).

PerenpHmii anani3 yorictuyHoi cuctemu komraHii «HoBa momTay H03BOJUB BUSBHUTHU Taki il
OCOOJIMBOCTI: PO3Taly’>KEHICTh MEpeXi BIAJUICHb (KOMIIaHis Mae moHan 36 THC. TOYOK CEpBICY
(BiyIiyIeHh Ta TMOIITOMATIB) MO BCiM YKpaiHi, 0 3a0e3nedye MUPOKE MOKPHUTTS Ta JOCTYIHICTh
MOCHYT); PI3HOMAHITHICTh Ta IIUPOKUN CIEKTP MOCIHYTr (IPOMOHYETHCS PO3MIUPEHUI MeperiK
HAMpI3HOMAHITHIIIKMX TIOCIYT, BKIIOYAIOYM JOCTaBKY JOKYMEHTIB, BaHTaXiB, MIDKHApPOIHI
BianpaBieHHa Ta (yndiaIMEHT); TPUCKOPEHA aBTOMAaTH3allisl MpoIeciB (BIPOBAIKYIOTHCS Ta
3aCTOCOBYIOTHCSI aBTOMATHU30BaH1 TEPMIHAIM caMOOOCITyTrOBYBaHHS, BUKOPHUCTOBYETHCS MOOUTbHUIN
JOJTATOK I TOKPAIEHHsI KIIIEHTCHKOTO AOCBiny); iHTerpamis 3 IT-cucremamu Kii€HTIB, 3 e-
commerce (TicHa cmiBOpamns 3 OHIalH-marazuHamu, HanaHHs API (application programming
interface) mis inTerpariii CBOiX MOCIYT); MDKHApOIHA €KCHaHCis (PO3IIUPEHHS isSUIbHOCTI 3a
MeXaMy YKpaiHu, BIIKPHUTTS TPEICTAaBHHUITB B IHIIMX KpaiHax), IHHOBAIIWHICTh PIIICHb
(BIPOBAKEHHST HOBITHIX TEXHOJIOTIH, TaKWX SK OC3MJIOTHI JITAlbHI amapatd Ui JTOCTAaBKH);
QIaNTHUBHICTh JO KPHU30BHX CHUTyaIlii (34aTHICTh IIBHIKO aJaNTyBAaTHCS JIO BHKJIHKIB, 30KpeMa
noB’si3anuXx 3 nmangemiero COVID-19 Ta BilickkoBOr arpeciero pd); corianbHa BiANMOBIIAIBHICTD
(axTHBHA y4acTb y OJaroAiifHUX MpOEKTaxX Ta MIATPUMKA YKPaiHCHKHX BiiCHKOBHX).

BucHoBok

JocnimxenHs joricTuuHoi cucreMu komnadii «HoBa momtay B ymMoBax 0Oe3nmpenieIeHTHUX
BUKIIMKIB, CIPUYMHEHHX BIMCHKOBOIO arpeciero pd mpoTh YKpaiHd, IEMOHCTPYE BHUHATKOBY
3/IaTHICTh OMEpaTopa eKCIPECc-IOCTaBKU aJanTyBaTHUCA 10 KPUTHYHUX oOcTaBUH. KomruiekcHwMiA
aHaJ1i3 0cOOIMBOCTEH 111€1 CUCTEMH BUSBIISE KIIIOUOB1 (PAKTOPH ii €peKTUBHOCTI Ta CTIMKOCTI, TaKl SIK
posraixykeHa Mepeka BiIUICHb, pI3HOMaHITHICTh TTOCITYT, BUCOKUW PIBEHb aBTOMATH3allli, 8 TAKOXK
3/1aTHICTH JI0 MIBUJIKOI aanTailii Ta BIPOBaXKeHHs iHHOBaliifHuX pimenb. Kommnanis «HoBa momray
- HE TpPOCTO TMPOBIAHMUN OMEpPATOpP EKCIPEeC-TOCTaBKU, a W BAXKIMBUA €IEMEHT E€KOHOMIYHOI
1HppacTpyKTypu YKpaiHu, 110 BiJIIrpae KIOYOBY pOib Y 3a0€3MeUeHH] JIOTICTUYHHUX NoTped KpaiHu
Ta MIATPUMII i1 EKOHOMIYHOT CTaOUTEHOCTI.

CnucoK BUKOPUCTAHUX JIKepe:

1. Kobumox O., I'ippa O. JlorictTuuHuil onepaTop: IHHOBAIIMHUN NUISIX PO3BUTKY Ha
YKpaiHCbKOMY Ta MDKHapOJHOMY PHHKY €KCHpPEeC-IOCTaBKH. Exowomika ma cycnitbemeo, (44).
URL : https://doi.org/10.32782/2524-0072/2022-44-87.

2. Kynpa H.T., Oriiiuyk O.B. AmnHamiz CcKJIaJoBUX €KCIIPEC-JOCTaBKM BaHTAXIB Y
MDKHApOAHOMY crioiyuyeHH1. Bueni sanucku THY imeni B.1. Bepnaocvkoeo. Cepia: Texniuni nayku.
2023. Tom 34 (73). Ne 4. C. 243-250.
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YK 656.7:004.9

BILJIUB TEXHOJIOT'TH ITYYHOT'O IHTEJIEKTY HA ONITUMI3AIIIIO
ABIAIIMHWX JJAHIIOTIB IIOCTAYAHHSA B JIOTICTUYHNUX KOMITAHISIX

Tersana Koporka

eporcasnuit ynisepcumem « Kuiscoxuu asiayitinui incmumymy, Kuis

Hayxosuti kepisnux —ba6’sp 1.0., cm. 6x.

KittouoBi crioBa: mITy4YHUH 1HTENEKT, aBlalliifHi JIAHIIOTH, JIOTICTUYHI KOMITaHii.

VY KOHTEKCTI CyYaCHHMX BHKJIMKIB, 3 SIKHMH CTHKAIOTHCS YKPaiHCHKI JIOTICTHYHI KOMIIaHii,

30KpeMa B yMOBax BIMHM Ta 3aKpPUTOrO MOBITPSHOTO IPOCTOPY, BIPOBAIKEHHS TEXHOJOTIN

IITYYHOTO 1HTENCKTY I ONTHUMI3allii aBlalliiHUX JIAHIIOTIB TOCTavyaHHS Hal0yBae 0COOJMBOL

BaknuBocTi. Konmu TpaguimiiiHi JIOTICTWYHI MapmIpyTH 3a3HAIOTh 3MiH Yepe3 OOMEXKEHHS Ha

MEePEeBE3CHHS Ta Hemepea0adyBaHICTh CUTYaIlii, ITYYHUH 1HTEIEKT JO3BOJISIE€ 3HAYHO 3MCHIIUTH

omepaiiiHi pU3MKH, ONTUMI3YBaTH HasBHI pecypcu Ta 3a0e3neyuTH Oe3mepediiiHuil mporec

JOCTaBKH BaHTa)KiB, HaBiThb B yYMOBax 00MEKEHOTr 0 A0CTyly H0 Mi)KHapOI[HOl"O HOBiTpSIHOl"O

pOCTOPY.

B T1abn.l. mpencraBieHO BIUIMB TEXHOJIOTIH IMITYYHOTO IHTEIEKTY Ha €(EeKTHBHICTh

aBiallifHUX JIAHIIOTIB MOCTAYaHHSA B YMOBAX CY4YacHOI JIOTICTHKH.

Taomuus 1

BruinB TeXHONOT1H ITYYHOTO 1HTENEKTY Ha €()eKTUBHICTh aBlalliiHUX JIAHIJIOT1B

IMOoCTa4YaHHA B YMOBax quaCHO.l' JIOTICTHKH

ITaHUX

Ne Hampsamox e
e Texunonorii 111 BB Ha aBiamiiH1 JIAaHIIOTH ITIOCTAYaHHS
IL.II. onruMizari
Orrrumizais Anroput™mu CKOpoYeHHS Yacy AOCTAaBKHU, 3HUKEHHS
1. MADIIDYTIE MapuIpyTH3allii, BUTpAT Ha NIEPEBE3CHHSI Uepe3 ONTUMAIIbHI
PHIpy MAaIlIMHHE HaBYaHHS MapuIpyTH.
. . [TokparieHHst TOUHOCTI TIIaHyBaHHS
[Iporno3yBannsi | [Iporno3Hi mozeni, .
2. BAHTAXKOIEPEBE3EHb, 3HUKEHHS PU3UKIB
MOIUTY rIUOMHHE HAaBYAHHS . . .
HaaMIpHUX a00 HEJIOCTATHIX 3aIaciB.
Cucremu . . .
. [TinButeHHst epeKTUBHOCTI YIPaBIiHHSI
YrnpaBniHHS MIPOTHO3YBaHHS,
3. CKJIaJIJaMH, 3HIDKCHHSI BUTPAT HAa yTPUMaHHS
3armacamMu 00po0Ka BETMKUX

3amnacis.

) MopentoBaHHSA

MoHiTopuHr Ta . . . .

4 DABITHHS PHU3HKIB, 3HIKEHHS HMOBIPHOCTI Hellepe10aueHnx

© | YHP IHTEJIeKTyaTbHHIA 3aTPUMOK, MOJIMIIIEHHS 0€3MeKH MepeBe3eHb.
pU3UKaMHU .
aHai3
) ) ) [TiBHIIEHHS MBUAKOCTI Ta TOYHOCTI 0OPOOKH

ABtomarm3aiiiss | PoGotuzaris nporiecis, )

5. i ; .’ | BaHTaXiB, 3HWKEHHSI JIIOJICHKOTO (HaKTOpy B
orepariii po3mi3HaBaHHS 00pa3iB .

orepartisx.

Onrumizaiist Yar-60TH, 00podKa [TinButeHHs piBHA 00CITYTrOBYBaHHS,

6. | oOCITyroByBaHHS | IPUPOIHOT MOBH, 3MEHIIICHHS Yacy Ha B3a€EMO/IIIO 3 KIIIEHTAMU,
KITIEHTIB aHaJIi3 TaHuX MOKPAIICHHS 3BOPOTHOTO 3B'SI3KY.

JI>kepesio: CKIIaeHo aBTOpPOM Ha OCHOBI [1-3]
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BnpoBapkeHHs TEXHOJIOTIH MITYYHOTO IHTEJIEKTY B aBialliifHI JAHITIOTH MOCTa4YaHHs CTaJio
BOKJIMBUM KPOKOM Y MOJEpHI3allii Cy4acHOi JIOTICTHKU. AJTOPUTMH MapIIpyTH3allii Ta MalluHHE
HABYAHHS JAalOTh 3MOTY ONTHMI3yBaTH MAapHIPYTH JOCTAaBKH, IO JO3BOJIIE 3MEHIIUTH Yac
TPAHCIIOPTYBaHHS Ta BUTPATH Ha TEPEBE3CHHS, 3a0€3MeUyroud IMBUAKUN 1 ePEKTUBHUU pyX
BaHTaxiB. [IporHo3ni wmojeni Ta TrIMOMHHE HABYaHHS BUKOPHUCTOBYIOTHCS JJII TOYHOTO
MPOTHO3YBAaHHS MMOMMTY, IO JO03BOJSE 3HU3UTU PU3UKU HAJIMIIKOBUX YU HEJOCTATHIX 3aIlacis,
MOKPAIYIOYH [UIAHYBAaHHS BaHTAXKONEPEBE3CHb. Y CBOIO UYEPry, CHCTEMHU IPOTHO3YBAHHS Ta
00po0Ka BEIMKUX JaHUX MOKPAIIYIOTh YIPABIiHHS 3aIlacaMy Ha CKJIaJ1aX, 3HIKYIOYH BUTPATH Ha 1X
yTpUMaHHs 1 3a0e3neuyioun e()EeKTHBHE BUKOPUCTaHHS pecypciB. MojentoBaHHS PHU3HKIB Ta
IHTEJeKTYa bHUIM aHali3 JaHUX JO03BOJISIOTH 3HIKYBATH WMOBIPHICTH 3aTPUMOK y MEPEBE3CHHSX,
MiIBUIIYIOUM Oe3leKky Ta CTaOUIbHICTh JIaHIora ImocTtadaHHs. PoOoTusaris omnepamiid 1
po3mi3HaBaHHS O00pa3iB 3a0e3MedyloTh BHCOKY IIBHJAKICTH 1 TOYHICTH OOpOOKM BaHTaXiB,
MIHIMI3YIOUH JTIOACHKUI (akTop y Ipoliecax, U0 KPUTUYHO BaXJIUBO AJis Oe3nepediiiHoi poOoTH.
KpiM Toro, TeXHOJIOTI{ IITy4YHOTO IHTEIEKTY 3HAYHO MOKPAIYIOTh 00CIYTOBYBaHHS KIII€HTIB uepe3
4ar-00TiB Ta aHaJI3 JaHUX, CKOPOUYIOUYH Yac B3a€MO/II1 1 MiJIBUIIYIOUN PiBEHb 3aI0BOJICHHS KIII€HTIB.

BucHoBok: BrnpoBapKeHHS TEXHOJIOTIM INTYYHOrO IHTEJIEKTY B aBlalliiiHI JIaHIFOTH
MOCTaYaHHS JI03BOJISIE 3HAYHO MIABUIIUTU €(QEKTUBHICTh 1 O€3MeKy JIOTiICTUYHUX MPOLECIB,
3MEHIIUTH BUTPATH, ONTUMI3yBaTH yHPaBIiHHS 3alacaMH Ta MOKPAIIUTH B3aEMOJIIO 3 KIIEHTAMH,
0 € OCOOJMBO BAXIMBHM Yy CYYaCHHX yMOBaX BHCOKOI KOHKYpEHIli Ta HECTaOUIbHOCTI B
MIO0ATEHUX JIAHITIOTaX MOCTAYaHHSI.

Cnucoxk BUKOPUCTAHUX JIAKepeJI:

1. Kryshan, O., Marinov, Y. Innovative Approaches to Optimization of Transport
Logistics in the Conditions of the Modern Commodity Market. Economic Science, 2024, 3(69).
URL:https://www.nayka.com.ua/index.php/investplan/article/download/4999/5043/11391 ([lara
3BepHeHHs: 23.03.2025).

2. Lisenyi, E. Digital Transformation in Logistics: Digital Telematics Technologies in
Transport Management. Economy and Society, 24. 2024.
URL:https://economyandsociety.in.ua/index.php/journal/article/download/4574/4517/ (dara
3BepHeHHs: 23.03.2025).

3. Arefiev, T. Logistics of the Future: Effective Solutions for Trade. Kyiv National
University of Trade and Economics. 2024 URL:

https://knute.edu.ua/file/MzEyMQ==/9fc31b159d1bc95b6c8f8181d54dd19e.pdf ([lara 3BepHEHHS:
23.03.2025)
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YK 658.7
3ACTOCYBAHHSA METOJIB BAI'ATOKPUTEPIAJIBHOI'O AHAJII3Y
JUJIs1 BUBOPY MICISA PO3TAINYBAHHA CKUIALY
€srenisa Kyradina, Anrenina Ilerposa
eporcasnuit ynisepcumem « Kuiscoxuu asiayitinui incmumymy, Kuis

Hayxosuii kepienux — Inna Kyozinoscovka, k.m.H., 0oy.

KirouoBi ciioBa: cKIajachKi MpUMILIeHHS, Monxenb Xadda, Mopeni mpumatHocTi, meTon K-
CepEeHIX.

Bu3HadueHHs ONTMMaiabHOIO MICIHS PO3TAlIyBaHHS CKJIAJCBKUX KOMILJIEKCIB Pi3HOTO
NPU3HAYCHHS € OJTHUM 13 KIIFOUOBHX CTPATETIYHUX PIllIeHb Y chepi IX MPOeKTyBaHHS Ta Oy 1iBHUIITBA.
st po3B’si3aHHS [BOTO 3aBJIaHHS 33aCTOCOBYIOTHCS PI3HI METOIM, BUOIp SKUX Oe3MOCepeHbO
BIIMBAE Ha €(PEKTUBHICTh (DYHKIIOHYBAHHS CKIJIay Ta 3arajibHy PEHTAO0ENbHICTh IHBECTHUIIMHOTO
IPOEKTY.

EdexTuBHICT pO3MIIIEHHS CKJIAACHKHX KOMILJICKCIB BU3HAYAETHCS CYKYITHICTIO 30BHIIIHIX 1
BHYTPIIIHIX YMHHUKIB, SIKI BIUIMBAIOTh HA iX EKCIUTyaTalil0 Ta peHTa0enbHICTh. /[0 BHYTpIIIHIX
dakTopiB HaJIekKATh TUIOJIOTIS Ta (yHKIIOHAIbHA CIIeliani3allis CKIIaay, HOro MiCTKICTh, TPOITYCKHA
3MIaTHICTh, piBeHb NpoQeciiiHOl MiArOTOBKM NEPCOHANy, a TaKOX CKIAIHICTh 3a0e3meueHHs
CBOEYACHOTO 1 KOPEKTHOT0 OOJIIKY CUPOBMHH Ta TOBAPHUX 3araciB. 30BHIIIHI YUHHUKHU BKIIOYAIOTh
3aKOHOJIaBYE€ Ta HOPMATHBHO-TIPABOBE PETYJIOBAHHS, IMOJATKOBY IIOJNITHKY, PiBEHb CIIOKHBYOTO
HOMUTY Ha MPOJYKIIIO Ta JIOTICTUYHI MOCIYTH, CTa0UIBHICTh MOCTAauYaHHS PecypciB, 0COOIMBOCTI
TPAHCHOPTHUX TOTOKIB Ta e(pEeKTHBHICTh opraHizauii npuierioi iHdpactpykrypu [1]. Ogaum i3
NOTY)KHUX IHCTPYMEHTIB, $IKI BUKOPHCTOBYIOTHCS JJII BHM3HAQUYEHHS ONTHUMAJIbHOTO MicCLd
po3TalnyBaHHs CKIIAJIChKUX 00'eKTiB, € ESri Business Analyst, sikuit arperye mmpokwuii criektp 3aco0iB
Oi3Hec-aHaNi3y Ta HeoOXimHHMX reomanux. OCHOBHI alTOPHTMH, IO 3aCTOCOBYIOThCsS B Business
Analyst, interposasni Takox y ArcGIS for Desktop [2].

Jns BuOopy onTuManbHOI JIOKallli CKJIaay HailuacTilie BUKOPUCTOBYIOTHCS TaKl METOIU:

1) monens Xadda (Huff model) — npusnadena mis aHanizy TepUTOPiabHOTO MOTEHINATY Ta
norpedye JaHMX TMPO MICLE pO3TallyBaHHSA aHAJII30BaHOIO 00'€KTa, KOHKYPEHTIB, piBEHb
npuBabIMBOCTI 00'€KTa TOCHIKEHHS Ta KOHKYPYIOUMX CKJaliB. Ha OCHOBI HuX JaHMX MOJENb
OIIIHIOE MEPCIEKTUBHICTh MEBHOI reorpadiuHoi TepUTOpii Al pO3MIILIEHHS HOBOTO cKiany [2];

2) moneni npupatHocTi (Suitability models) — BUKOpUCTOBYIOThCS /ISl OLIHKK BiIMOBIAHOCTI
NEBHOI TEPUTOPIT 3a1aHUM KpUTepisiM. BoHM MOXXyTh OyTH IpeCTaBieHi y BUIJISII BEKTOPHUX 200
pacTpoBUX MoeNei, s moOyJoBH SIKUX BPAaXOBYEThCS BIJCTaHb O OCHOBHUX TPAHCIIOPTHHUX

MaricTpajieid, po3TalllyBaHHs TOPTOBUX TOYOK KOHKYPEHTIB, OCOOJHMBOCTI 3€MJICKOPHCTYBaHHS,
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HIUTBHICTB 320y 10BH, AeMorpadidHi XapaKTepUCTUKH, PIBEHb BUTPAT TOIIO. J[J1s aHATI3y BEKTOPHHUX
MOJIeNIel 3aCTOCOBYIOThCS 3aco0u reoo0poOku Ta 3amutu y ArcGIS, a mist pactpoBux — Moy
Spatial Analyst [2, 3];

3) metox K-cepennix (k-means clustering) — 6a3yeTbcst Ha anropuT™Max KJIacTepPHOTO aHami3y i
BUKOPHUCTOBYETHCS JJIs1 BA3HAYEHHSI TeorpadiyHOro EeHTpy Ipynu 00'e€KTiB HA OCHOBI IPOCTOPOBOTO
po3TalryBaHHS TOYOK. MeToa [03BOJIslE 3HAMTH ONTHMAalbHE PO3MIIIEHHS CKIaAy UIIXOM
O0YMCIICHHSI LIEHTPOila MHOXKUHH TOYOK, IIO XapaKTepU3yIOTh MOTPEOH JIOTICTHYHOI CUCTeMH. Y
pO3paxyHKax MOXYTh JOJAaTKOBO BPaxOBYBATHCSI BaroBi Koe(iliEHTH, HAMPUKIAA, HAa OCHOBI
00CSITIB MPOJaKiB UM 1HIIMX CTATUCTUYHUX IMOKA3HUKIB [2].

SIk10 KoopIMHATH i-T0 KJIIEHTA TOJIaTH K KOOPJWHATH BIAMOBIIHOI TOYKH (Xi; Yi), TO IIyKaHi

koopauHaTH (X; Y) HEHTpoina CHCTEMH KITIEHTIB, TOOTO CKIIaly, MOXKHA 3HAUTH 33 (OPMYIIaMH:

i=1 Qix; _ 2im1 Quyi

X = Y =—"—T,
?=1Qi

- ?=1 Qi ’

ne Q; — BaHTaX000Ir i-T0 MyHKTY;

Xi, Yi — KOOpAUHATH i-T'O ITyHKTY;

N — KUIBKICTh IyHKTIB.

Kpim nenTpoina cucreMu TOUOK 3B'S3KiB CKIIaTy, HEOOXiTHO BpaXOBYBaTH KOMIUIEKC YAHHHUKIB,
SIKi CKJIaTHO (popMalti3yBaTy i aHami3yBaTu: peibed MICIEBOCTI, SIKICTh, TPOIYCKHY 3AaTHICTH JIOPIT,
IHTEHCUBHICTb PYXY, BapTICTh OPEH/IM a00 KYIIiBJIi IUIOII i OyAIBHULITBO, KalliTalbHi BKJIQJCHHS B
OyAIBHHMIITBO TOLIO. 3a3BUYall IIyKarOTh T€OMETPUYHUI LIEHTP 32 BIZIOMOIO METOAMKOIO 1 3aJIEKHO Bij
MPUAHSATHOCTI 3HaN IEHE MICIIE KOPUTYETHCA.

Bucnosok

Bubip wmicus posramryBaHHS CKJIaay € CTpaTeriuyHuM pilIeHHsAM, [0 BIUIMBAaE Ha
JIOBTOCTPOKOBY €(peKTHBHICTH Kommadii. OnTuManbHe po3MilleHHS 3abe3nedye OajgaHC Mix
BUTpaTaMy Ha MOCTavyaHHs Ta JIOTICTUYHUMH 3aTpaTaMy Ha pO3MO/IiJ BAaHTaXKOMOTOKIB. ToMy aHani3
aNbTepHATUBHUX JIOKAIIH CIIij 3111 CHIOBATH 3 ypaxXyBaHHSIM COL1aJIbHO-€KOHOMIYHHUX, MMOJTITUYHUX,
reorpadiuHux (akTopiB Ta CTaHy TPAHCIIOPTHOI IHPPACTPYKTYPH.

CnucoKk BUKOPMCTAHUX JKepeJt:

1. Hixorocsu H. 1., Tutox B. B., Lsmpko O. O. Jocmimkenns iHPpacTpyKTypu Ta BUOIp MiCIIs
OyIIBHUIITBA CKIIAAY: JIOTICTUIHHN Imiaxia. [HBecTHil: mpakTrka Ta gocBin. 2018. Ne 23. C. 61-66.
DOI: 10.32702/2306-6814.2018.23.61

2. Esri Ukraine (2018), "Esri Ukraine provides worldclass geographic information platform for

the creation of a corporate geoinformation system at the enterprise / institution (further — GIS)".

URL.: http:// www.esri.ua
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YIIK 658.12
BUKJIUKHU TA IPOPUBHU: SIK 3SMIHIOEThCS JIOTICTUKA B YKPAIHI
Hecrtepenko Anna, Coxosienko Jiana
eporcasnuit ynieepcumem « Kuiscoxuu asiayitinuil incmumympy, Kuis

Hayxkosuil kepisnux — Hamanisa L{umban, cmapuiui sukiaoay

KnrodoBi cioBa: J0TicTHKA, BUKIMKHU Yy JIOTICTHII, JOTICTUYHA iH(paACTPyKTypa, JOTICTUYHI
cTparerii.

VYkpaiHChKa JIOTICTHKA MIEPEKUBAE MEPi0/1 IITMOOKMX 3MiH 3apa3, CTUKAIOYUCH 13 BHYTPIIIHIMH
Ta 30BHINIHIMU BUKJIMKaMU. BiliCbKOB1 KOH(IIIKTH Ta HECTAOUIBHICTh EKOHOMIKH 3MYIITYIOTh Oi3HEC
NIEPEOCMUCITIOBATH JIOTICTHYHI MiAXO/H, aAaNTYIOYNCh 0 HOBUX YMOB BUPOOHHUIITBA, EKCIIOPTY Ta
iMITOpTY . Y TOM e 9ac, CBITOBI TCHJCHIII1, TaKi K u(pOBi3allis, aBTOMATU3AIlis Ta BIPOBAKECHHS
IHHOBAL[IMHUX TEXHOJOIH, BU3HAYAIOTh HANPSIMOK PO3BUTKY Taiy3l. BHKOpUCTaHHS IITYYHOIO
iHTeNeKkTy Ta big data cnpuse onTuMmizanii MapuIpyTiB, IPOTHO3YBAHHIO MOMHUTY Ta MiJABHUILEHHIO
e()eKTUBHOCTI JIOTICTUYHHX OTIepaIliil.

Merta pob0TH — IpoaHaTi3yBaTH, K 3MIHIOETHCS YKpaiHChKA JIOTICTUKA TT1/1 BILTABOM BIifHU Ta
€KOHOMIYHOT HEeCTaO1IbHOCTI, TOCTIANTH afanTalliiiHi cTpaTerii KOMIaHii, TEXHOJIOTIYH1 TeHICHITIT
Ta OKPECIUTH MEPCHEKTUBH ramysi.

JloricTuka Bimirpa€e KPUTUYHO BAXIUBY pOJIb Yy (YHKIIOHYBaHHI yKpaiHCBKOI €KOHOMIKH,
BIUIMBAIOYM Ha pi3HI ii acnekTu. EdexTuBHe ynpaBiaiHHS JIOTICTUYHUMH NPOIECAMU JO3BOJISE
YKpaiHCBKUM KOMIIaHisIM 3HAYHO CKOPOTUTH BUTPATH, MPUCKOPUTH JOCTABKY TOBApIB 1 MiABUIIUTH
piBeHb 00CIyroBYBaHHs Kii€HTIB. Lle, y cBOIO uepry, poOuTh iX OUIbII KOHKYPEHTOCIIPOMOKHUMHU
Ha pUHKY [1].

Po3BuneHa norictuyHa iH(pacTpyKTypa CTUMYJIIOE 3pOCTaHHS 00CATIB TOPTiBIIl, BIAKPUBAIOUN
HOB1 MOXJIMBOCTI JUISl pO3IIUPEHHS PUHKIB 30yTy. CTaH JOTiCTUYHOI IHPPACTPYKTYPU € BAXIINBUM
dakTOpoM Ui 3alyyeHHs I1HO3EMHHMX IHBECTHMLINA. I[HBECTOpM OLIHIOIOTH 3/aTHICTh KpaiHU
3a0e3MeunTH HalliHe IOCTa4aHHs CUPOBUHHU Ta €(pEKTUBHY JIOCTaBKYy rOTOBOT MpoaykKiii. Po3BuTok
JIOTICTUYHOI Tajly31 CIpHUsie CTBOPEHHIO HOBUX POOOYUX MICIIb Y TPAHCHOPTHiHM cdepi, CKIaAChKOMY
rOCHOJApCTBI, 10 TO3UTUBHO BILJIMBA€E HA PIBEHb 3alHATOCTI HACEIECHHS.

B ymoBax BiiiHU JOTiCTHKA Ha0yBa€e CTPATETIYHOTO 3HAYECHHS JUId 3a0€3MeUeHHs TOCTaYaHHs
TYMaHITapHOi JIOMIOMOTH, BIMCHKOBOIO OOJaHAHHS Ta IHIIMX HEOOXiJHUX ToBapiB. A B
HICISIBOEHHUH Nepio/] eeKTUBHA JIOTICTUYHA CHCTEMA CTaHEe KITFOUOBUM (DAKTOPOM J1J1s BITHOBJICHHS
€KOHOMIKH Ta BiJIOy/10BU 3pyHHOBAHOI 1HPPACTPYKTYPH.

B 1a611.1 npencraBieHo MOpiBHSIBHUN aHaJi3 JIOTICTUKM YKpaiHU B IOBOEHHI Ta TENEPIIIHIN

qac.
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Tabmuug 1 - TlopiBHANBHUI aHATI3 JTOTICTHKA YKpPaiHH

ITapamerp o 2022 poky 2022-2024 poku

Mapmpytu OcHOBHHUIT BaHTaXOMOTIK Yepe3 | OpieHTaris Ha 3axigHui KopmoH: Ilomba,
opTH [MiBaas (Opneca, | Pymynis, Yropmuaa
Mapiymoib)

Mopcbka [ToBHOLIHHUI mOoCcTym 10 TOpTiB | YacTkoBa BTpaTa MOPTiB, OOMEKEHHS depe3

iHdppacTpykTypa YopHoro Mops BIMCHKOBI Hil

JloricTuuHi BUTpaTH BimHocHO cTaOinpHUMI  piBeHb | 3HAUHE 3POCTAHHS BUTpPAT 4Yepe3 PU3HKH,
BUTpaT JeiuuT manbHOro, MOTpedy B OOXiIHUX

HUIsIXax

Hudporizanis YacTkoBa aBromaru3anis | BopoBamkenns Al, GPS-tpekiary, Big
PoIIeciB Data, idpoBoro Jo0KyMeHT000Iry

I'ymanitapna Enizonunune 3actocyBaHHs | KimodoBuii HaTnpsM: 3a0e3MeUeHHs

JoricTuKa (xaractpodwu, maHgeMii) JTOIOMOTH, BIHCPKOBHX IOCTaYaHb

Poun B exonomini

[TinTpuMKa TOPTiBIIi, TOTICTHKA SIK
iHbpacTpYKTypHa CKJIaJ10Ba

Crpareriuyaa Tany3b, KPUTHIHO BaKIUBA
JUTsl 000POHU, EKOHOMIYHOTO BiJTHOBJICHHS

Jlxepeno: CKiageHo aBTOpOM

[Torpu Bci BUKIIMKK CHOTOJICHHS, IPOBiAHI YKpaiHChKI KommaHii, Taki sik Hosa [TomTa, Meest
Ta YKpnomra, (pyHKIIOHYIOTh Ta aKTUBHO MOJIEPHI3YIOTh CBOI BHYTpIIIHI MPOLECH, MParHy4u
aJlanTyBaTUCS 710 HOBHX peatiii. Jlorictuuni kommanii cBity, Taki sk DHL, DB Schenker, Kuehne +
Nagel, akTUBHO BIPOBAKYIOTh 1HHOBAIIIT Ta IIU(POBI TEXHOJOTII Al ONTUMI3allli CBOIX MpOIIECiB
Ta MIABUINCHHS SKOCTI MOCTYT. 3arajioM, MpPOBITHI JIOTICTHYHI KOMIAHii CBITY NparHyTh 0
nu@poBizamii Ta aBTOMATH3AIlil IMPOIECiB, ONTHUMI3AIil JAHIFOTIB IMOCTAYaHHS, BIPOBAKCHHS
€KOJIOTIYHO CTAJIMX PIIIeHb Ta PO3LIMPEHHS IN100aNbHOT IPUCYTHOCTI.

BucHoBku

VYkpaiHChka JIOTICTHKA JAEMOHCTPYE 3JaTHICTh 10 IIBHJAKOI ajanTaiii B yMOBaxX BIWHH,
BUKOPUCTOBYIOUM 1HHOBAI[II{HI TEXHOJIOT1I Ta PO3BUBAIOYH aJIbTe€pHATUBHI MapmpyTH. Lle no3Bossie
3a0e3meynT (PyHKIIOHYBaHHS E€KOHOMIKM Ta CTBOPUTH (YHAAMEHT JJs MiCISBOEHHOTO
BITHOBJIEHHS.

CnuCcOK BUKOPUCTAHMUX JKepe:

1. BruinB BiliCbKOBMX KOH(QUIIKTIB Ha TJI00AJbHI JIAHIIOTH TOCTayaHb Ta JIOTICTHKY

nianpuemctB. URL: https://conf-keip.kpi.ua/article/view/294380

2. ["amyzeBi Tpenau. CTaH JOTiCTHYHOT ramy3i B YKpaiHi: TpeHu Ta ocodnuBocti. URL:

https://gol.ua/galuzevi-trendy-stan-logistychnovi-galuzi-v-ukrayini-trendy-ta-osoblyvosti/
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YK 631.115; 331.108.2
YIPABJIIHHS PO3BUTKOM KOMITETEHIII TEPCOHAJIY JOTICTUYHNX
INPOBAM/IEPIB
JAmutpiii Pomanenko
Hepacasnuii ynisepcumem «Kuiecokuii agiayitinuti incmumymy, Kuis

Hayxosuii kepienux — FOnia IlImuk, K.e.H., Ooy.

KittouoBi ciioBa: mepcoHal, HaBUYKH, JIOTICTHKA, KOMITETEHITis, TTOCTyTa.

VYnpaBiaiHHS PO3BUTKOM KOMIIETEHIIIM MepCcOHaly JIOTICTHYHHX MpPOBAai/IepiB € OJHUM i3
KJIFOUOBUX YMHHUKIB yCHIITHOTO ()YHKIIIOHYBAaHHS KOMIIAHIA y Cy4acHHX yMOBax Tiiobaiizariii ta
TEXHOJIOTIYHOTO Mporpecy. ABToMaru3ailis, UQpoBi3alis Ta 3pOCTaHHS BUMOT J0 €KOJOTIYHOi
CTIMKOCTI BUMAraroTh ITiIBUIICHHS PiBHS MPO(ECiitHOI MiAroTOBKH CIiBPOOITHHUKIB. Y 3B’ 43Ky 3 IIUM
YIPaBIiHHSA PO3BUTKOM KOMIIETEHIIIH IMepCOHay CTa€ CTPATETiYHUM 3aBIAHHSAM IS JIOTICTHYHUX
KOMITaHi{, OCKIJIbKH SIKICHA MIATOTOBKA Ka/IpiB BIUIMBAE HA IXHIO MPOAYKTUBHICTD, alalTHBHICTH 710
3MIH PUHKY Ta 3JIaTHICTb IIPALIOBATH 3 HOBUMH TEXHOJIOTISIMU. JlOCHiPKEHHS 6a3y€eThCs HAa aHai31
HAYKOBHUX MyOJiKalliif, MPaKTUYHUX KEHCIB JIOTICTUYHUX KOMMaHii Ta O(imiifHUX 3BITIB raiysi.
Bukopucrani MeToM KOHTEHT-aHalli3y, MOPIBHAJIBHOTO aHaJi3y Ta €KCIIEPTHOTIO OLIHIOBAHHS IS
BHU3HAYCHHS €()EKTUBHOCTI PI3HUX ITIIXOJIIB IO HABYAHHS Ta IMiBUIICHHS KBaTiiKkallii mepcoHary.

Po3BUTOK KOMMETEHII MepcoHaTy JOTICTUYHUX MpPOBaiiiepiB OXOIUIIOE TaKi KIIOYOBI
HanpsAMu: npodeciitHi KOMIETEeHL1lii, 110 BKJIIOYAI0Th 3HaHHS Ta HAaBUUYKU B cpepi TpaHCTIOPTYBAHHH,
CKJIQ/ICBKOI JIOTICTUKH, MHUTHOTO O(OpPMJICHHS, YNpaBIIHHS JAHLIOTaMU IOCTayaHb; LUQPOBI
KOMIIETEHII1], Kl OXOIUIIOIOTh BOJIOJIHHS 1H(QOpPMAIITHUMHU CUCTEMaMH YIPaBIiHHS JIOTICTUKOIO,
poOOTY 3 BETMKUMH JAHUMH, BUKOPUCTAHHS IITYYHOTO IHTENEKTY JAJS ONTUMI3allii MapupyTiB 1
IPOTHO3YBAHHS IONMMTY; COLIaNbHI Ta KOMYHIKQTHMBHI HaBHYKH, HEOOXITHI [UId epEeKTHBHOT
KOMaHJHOI po0OTH, KOMYHIKAIIi] 3 KJIIEHTaMU Ta apTHEPAMHU, PO3B’sI3aHHS KOHQIIIKTHUX CUTYaLlli;
JAEPCHKI SIKOCTI Ta yNPaBIIHChKI KOMIETEHIII], 110 CIPUSAIOTh NPUHHSATTIO CTpATETIYHUX PIIIECHb,
YIPaBIIHHIO 3MIHAMU Ta KPU30BUMH CHUTYAIlisIMM; €KOJOTiuHa BiANOBIAAIBHICTD, KA mependayae
BIIPOBA/KEHHSI €KOJIOTTYHO YMCTHX TEXHOJIOTiH y TpaHcmopTHi mpouecH[l]. YcmimHe noeaHanHs
IIUX AaCIeKTiB JI03BOJISIE TIEpCOHANY e(EeKTUBHO pearyBaTH Ha BHUKIMKH PUHKY, TOKpAIlyBaTH
JIOTICTUYHI MTPOLIECH Ta MiJBUIIYBATH PIBEHb 33J0BOJICHOCTI KJIIEHTIB.

JloricTu4Hi MpoBaiifiepy 3aCTOCOBYIOTH Pi3HI METOJM IiJIBUIICHHS KBaJidikalii mepcoHainy,
30KpeMa KOpIOpaTHBHE HaBYaHHS dYepe3 BHYTPILIHI TPEHIHTM Ta CEMiHApH, CIHIBIpalio 3
HaBYAJIBHUMHU 3aKJlaJiaMH Ul Opradi3amii cTaXyBaHb 1 HaBYAIBHUX TMPOTPaM, CHCTEMY
HACTaBHMIITBA, IO Iepeadavae 3akpilIeHHs JOCBIAYEHHMX CHIBPOOITHUKIB 3a HOBaYKaMH,

BIIPOBA/KCHHSI €JIEKTPOHHOTO HaBYAaHHS Yy BUIJILII OHJIAWH-KYpCiB, BeOiHApiB Ta 1IHTEPAKTUBHUX
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maTdopM, a TAaKOXK aTECTAIlilo Ta cepTU(IKAIliI0 MePCOHATY AJIS OIIHIOBAHHS 3HaHb 1 OTPUMAaHHS
MDKHapOJHHX cepTudikatiB y cdepi yorictuku[2]. JlomaTkoBO Ba)¥JIMBUM € BHUKOPHUCTAHHS
reiimipikamii y HaBYaHHI, IO MiJBUIIYE MOTHBAIIO CHIiBpOOITHUKIB, @ TaKOX CTBOPEHHS
1HIMBITyaTbHUX TPAEKTOPIN PO3BUTKY U1 KOXKHOTO (haxiBIis, IO AA€ 3MOTY MAKCUMAaJIbHO PO3KPUTH
noTeHmian nepconany[3]. I'eiimidikamis nepenbdavyae BIPOBAKCHHsS €JIEMEHTIB TPH, TaKHX SK
HAropojy, peUTUHTH, 3MaraHHsl, 10 CTUMYJIIOIOTh MPAIIBHUKIB A0 aKTUBHIIIOIO 3aCBOEHHS HOBHX
3HaHb[4]. BoHa TakoXX Iomomarae MOKpAaIIWTH PIBEHb B3a€MOJIi BCEpelnHI KOMaHIW, PoOIsSdH
HaBYAJIBHUN MPOLIEC OUIBII I[IKAaBUM 1 IPOIYKTUBHHUM.

Takox Ba)JIMBUM acCIEKTOM € 3aCTOCYBaHHS TEXHOJIOTIH IITYYHOTO 1HTEJIEKTY Ta aHATITHKU
BEJIMKUX JIAHUX Yy HaBUaHHI nepcoHany[5]. Bukopuctanus nmux TeXHOJOTIH JA03BOJISiE CTBOPIOBATU
HIepCOHAJTI30BaH1 IPOrpaMK HABYAHHS, 110 aaNTYIOThCS 10 PIBHS 3HAHB KOXKHOTO CIiBpoOiTHHKA[ 6].
KpiM Toro, aHamiThka JaHWX JOTIOMara€ BU3HAYUTH HAMKpaili METOAW HaBYAHHS, OIIHUTH
e(eKTUBHICTh TPEHIHT1B Ta MPOrHO3YBATH MOTPEOH y MIATOTOBIII KapiB. 3aBISKH aBTOMAaTU30BaHUM
wiatrgopmam, MpaliBHUKH MOXKYTh OTPUMYBATH JOCTYIl 10 HABYAILHUX MaTepianiB y OyIb-sKHii
Yac, 110 3HaYHO MiABHINYE e(DEeKTUBHICTh MPOLIECY HABUAHHS.

BucHoBok

[TigBuieHHs piBHS KOMIETEHTHOCTI MEPCOHANYy CIpPHS€ MOKPAIIEHHIO SIKOCTI JIOTICTHYHUX
MOCITYT, 3MEHIIEHHIO OIEpalifHiuX BUTpAT, MiABHINCHHIO pPIiBHSA 33/J0BOJICHOCTI KIEHTIB Ta
3pOCTaHHIO KOHKYPEHTOCIPOMOXHOCTI KOMIIaHii. BUKOpUCTaHHS KOMIIJIEKCHOTO MiAXOLYy [0
HaBYaHHS, BIPOBA/HKEHHS LIU(PPOBUX TEXHOJIOT1H Ta €KOJOTTYHUX CTaHAPTIB J03BOJISIE MiABULUTH
e(eKTUBHICTH JIOTICTUYHHUX IPOLECIB, 0 B CBOIO YEPry 3MILHIOE MO3MIIII KOMIaHii Ha PUHKY Ta
3a0e3neuye JOBroCTPOKOBHM po3BUTOK. KpiM TOro, egexTtuBHE yNpaBiaiHHSA KOMIETEHLISIMU
HEePCOHANY CIIPUSIE 3HIKEHHIO PiBHS IUIMHHOCTI KaJIPiB, 1110 € KPUTHYHO BXKJIMBHUM JJIs CTa017IbHOTO
(YHKI10HYBaHHS JIOTICTUYHUX KOMITIaHI y CydacHUX yMOBaX AMHAMIYHOTO PO3BUTKY Taiy3i.

Cnucok BUKOPUCTAHUX JIXKepeJt:

1. Chopra, S., & Meindl, P. (2021). Supply Chain Management: Strategy, Planning, and
Operation (7th ed.). Pearson.

2. Rushton, A., Croucher, P., & Baker, P. (2022). The Handbook of Logistics and Distribution
Management: Understanding the Supply Chain (7th ed.). Kogan Page.

3. Grant, D. B., Wong, C. Y., & Trautrims, A. (2017). Sustainable Logistics and Supply Chain
Management (2nd ed.). Kogan Page.

4. European Logistics Association. (2023). Logistics and Supply Chain Trends Report 2023.
Available at: https://www.elalog.eu

5. DHL. (2023). Future of Work in Logistics. DHL Trend Research. Available at:
https://www.dhl.com

6. World Economic Forum. (2023). The Future of Jobs Report. Available at:
https://www.weforum.org
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YAK: 621.73.06
ABTOMATU3AIISA K KJTIOUOBUI ®AKTOP PO3BUTKY JOTI'ICTUYHOI T'AJTY3I

dap’sa CemenoBa, Hatasis CMupHoBa
eporcasnuit ynieepcumem «Kuiscoxuu asiayitinui incmumymy, Kuis

Hayxosuii kepienux — Bonooumup Mapuyx, 0.m.u., npog.

KirouoBi cnoBa: jorictuka, Oi3Hec-polecH, aBTOMaTH3allis, OJIOK4YelH, [HTepHeT peueid.

ABTOMaTH3aIlis JOTICTUYHOI Taiy3i JTO3BOJISAE MIAMPUEMCTBAM 1 KOMITAHISIM OINTHMIi3yBaTH
KJIIOYOBI JIOTICTHYHI Oi3HEC-TpolecH, IMIOB’A3aHI 3 YNPaBIIHHSA CKJIAJACHKHUMH 3allacamu,
TPAaHCHOPTYBAaHHIM, BaHTaKOIEPEPOOKOI0, YIPABIiHHA JAHLIOTAaMH MOCTadyaHb Ta iH. B ymoBax
riobanizanii, mudposizaiii Ta 3pocTayoi KOHKYpPEHIli KOMITaHii, 1[0 BIPOBA/HKYIOTh 1HHOBAIIiHHI
TEXHOJIOr1l, OTPUMYIOTh CYTT€BI KOHKYPEHTHI IMepeBarv, 3MEHIIYIOTh OIepalliiiHi BHUTpaTH 1
HiABHUINYIOTh MPOAYKTUBHICTh. CHOTO/IHI aBTOMAaTH3allisl JIOTICTHYHUX MPOIECIB CTAE HE MPOCTO
nepeBaroro, a HeoOXigHIicTIO st Oi3Hecy, IO TparHe 3ajuiuaTHcs e(QEeKTHBHHM B YMOBax
3pOCTalOYUX BUMOT KJIIEHTIB Ta pUHKOBUX 3MiH [1, 2].

OCHOBHOI0O METOI0 JIOCHIJKEHHSl € aHalli3 BUKOPUCTAHHS AaBTOMAaTH30BAHUX TEXHOJOIIH Yy
JOTICTUYHIA Tamy3i /s MiABUINEHHS NPOAYKTHUBHOCTI W aganTWBHOCTI Oi3HEC-TpOIEciB
MIiIIPUEMCTB 1 KOMITaHIH.

ABTOMaTH3a11is JOTICTUYHUX O13HEC-TIPOLIECIB — 1€ BIPOBAKEHHS IT€PEIOBUX TEXHOJOT1H 1715
onTuMi3alii MOBCAKACHHUX 1 LUKIIYHUX omepauiil y cdepi TpaHcnopTyBaHHS. BrpoBamkeHHs
Cy4YacHUX MU(PPOBUX TPAHCIIOPTHUX CHCTEM y PEKUMI PEaTbHOTO Yacy, YAOCKOHAJICHHS allTOPUTMIB
IUTAaHYBaHHS MapUIPYTIB 1 BAKOPUCTAHHS MPOTHO3HOI aHATITUKY JUIsl Iepe0ayeHHs 3MiH MOMUTY €
KJIIOYOBUMH KpOKaMHM B aBTOMaTu3allii 6i3Hecy. BoHM He TUIbKH JJOMOMOXKYTh ONTUMI3yBaTh po0Ooui
npolecd Ta 3MEHIIMTH OIepaliiHi BUTpATH, aje i CTBOPIOIOTHCS 3HAYHI MOJKJIMBOCTI JJIs
TpaHcdopmariii, MmO 3poOUTH omepaiii OUIBII TOYHUMH, CTAOUTBHUMH Ta €(QEKTUBHUMH,
MOKPAIIYIO4H OTepaliiiHy mpo30picTh.

OaHUM 13 NEepCHEKTUBHUX TEXHOJOTIYHMX pINIEHb € BUKOPUCTAHHS OJIOKYEHHY, SIKUI
HiABHIIY€ TIPO30PICTh 1 Oe3neKy HupoBUX TpaH3akLiid. Bin Bupimnlye npobieMy moaBIHHUX BUTPAT
3a JIOTIOMOr0t0 KpunTorpadii 3 BIAKPUTHM KIIIOYEM: KOKE€H KOPUCTYBad Ma€ YHIKAIbHUHN 3aKpUTUN
KJTIOY JUUIs1 IIUCaHHS TpaH3aKLil, a BITKPUTHH KITF0Y BUKOPUCTOBYETHCS JUIS 1X MEPEBIPKU 1HIIUMU
yJacHUKaMu Mepexi. OCHOBOI OJOKYEHHY € HeleHTpaiizoBaHa 0a3a JaHUX, SKa MICTUTH
MOCJTIIOBHI 3aIIMCH BCIX TpaH3aKILii 1 T0CTyMHa BCiM yuacHUKaM. KoxHa HOBa TpaH3aKIis J0Ja€ThCs
710 OJIOKY JIMIIIE TICIIs NePEeBIPKH Ta MiATBEPHKEHHS OIBIIICTIO BY3JiB MEPEXi, 110 YHEMOXKITUBITIOE
danscudikamiro nanux. [licns BHeceHHs iHGOpMaIIii 10 OJI0KYEHHY BOHA CTa€ HE3MIHHOIO, OCKLUITBKH
KOKeH OJIOK TMOB’S3aHMN 3 MONEepeqHIM 3a JO0MOMOrol KpunrtorpadiuHoro xemryBaHHs. lle

3a0e3mnedye BUCOKHM PiBEHb 3aXKCTY BiJl MiAPOOOK Ta HECAHKI[IOHOBAHOTO BTPYYaHHSI.
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Ille omHi€r0 Ba)KIMBOIO TEXHOJIOTIEIO, IO 3MIHIOE CyYacH1 JIOTICTUYHI MpoliecH, € [HTepHeT
peueit (IoT). Bin 3abe3neuye aBroMaru3ailito Ta OOMiH JTaHUMH MK MiJKIIOYCHHUMH 10 MEPExi
NPUCTPOSIMH, IO JO3BOJISIE IM B3aEMOJIATH MK COOOIO Ta 1HTErpyBaTHUCA 3 IHIIUMH HHU(DPOBUMHU
cucremamu. 3aBasku [oT kommanii MOXXYTh y pealbHOMY Yaci BIJICTEKyBaTu MicienepeOyBaHHs,
CTaH Ta YMOBHU TPAHCHOPTYBaHHS BaHTaXIB, IO 3HAYHO MiJIBUINY€E €(PEKTUBHICTH JIOTICTUYHHUX
onepamiii. Haiuactime [oT BUKOPUCTOBYETHCS NJIi MOHITOPUHTY BaHTAXIB, IO TapaHTYE iXHIO
CBO€YAacHYy Ta O€3MeuyHy JOCTaBKy [0 KIHIEBOrO IyHKTy. KpiM TOro, TEXHOJOTris aKTHBHO
3aCTOCOBYETBCSI Yy CHUCTEMax 3B’sI3Ky, MOHITOPHHIY TpPAaHCHOPTHHUX 3aco0iB Ta yHpaBiIiHHI
JaHIFOraMy ocTayanHs. 3aBagku iHTerpanii [oT komnaHii MOXKyTh LIBUIKO pearyBaTH Ha MOKITUBI
3001 Ta ONTUMI3yBaTH JIOTICTUYHI TTpoliecH. L{e He TUTbKHM 3HNKY€E BUTPATH Ta MIHIMI3Y€ PU3HKH, aJie
{ I IBHIIY€ MPO30PICTh HA BCIX €Tamax JAHIIOXKKA MOCTABOK, JOIIOMAraloyy ITiIBUIUTH 3araJIbHY
IPOJAYKTUBHICTH 1 KOHKYPEHTOCIIPOMOKHICTh KOMIIaHiM.

[Toenqnanus TexHosoriii 6nokyeitny ta loT BimkpuBae nuiax 10 €pEKTUBHOTO BHPIIICHHS
npobiieM Oe3MeKku MPUCTPOIB, X0Ua HE BC1 MAIOMOTYKHI MPUCTPOT MOKYTh OYTH YaCTUHOIO MEpexi
OnmokdeiiHy uepe3 oOMexeHi amapatHi pecypcu. Mepexa mnpuctpoiB loT, iHTerpoBanux 3
OJIOKYEHHOM, MOYKE CITY>KUTH LIUTICHAM PIilIeHHSM /17151 3a0€31eueHHs Oe31eKH, 30epiranHs Ta OOMiHy
iH(dopMalli€ro, a TaKoX 7S ynpaBiaiHHSA (YHKI[IOHYBaHHAM caMoi Mmepexi. Takuil miaxim mMoxke
CIPOCTHUTH ICHYIOY1 CKJIa[IH1 pillIeHHS Ta MOKpamuTu ¢yHkiionyBanHs mMepexi [oT B minomy.

Bucnosok

ABTOMaTH3allisl JOTICTUYHUX OI3HEC-TIPOLIECIB € HEBIJ €MHOI0 YacCTUHOK e(EeKTHUBHOIO
YIpaBIiHHA JIOTICTHYHUMH KOMIIAHIIMH (IIATPHEMCTBAMM) B Cy4acHHUX yMOBax riodanizarii ta
ugpoBoi Tpanchopmariii. lle m03BossE€ ICTOTHO ONTUMI3yBaTH OMEpaIliiHy AiSUIbHICTD, 3HU3UTU
BUTpPATH, MIJBUIIUTH MPOAYKTUBHICTH 1 3a0€3M€UNTH BUCOKUI PIBEHb KOHTPOJIIO HAJ| JIAHLIOTaMU
MOCTaBOK. Y MailOyTHbOMY PpO3BUTOK TEXHOJOTIA JO3BOJUTH 1€ CYTTEBIIIE ITABUIIUTH
e(eKTUBHICTh Ta AJaNTHUBHICTh JIOTICTUYHUX MHPOIIECIB, IO CTAHE 3alOPYKOK YCHIIIHOI poOOTH
JIOTiICTUYHHUX KOMITIaHIH y KOHKYpPEHTHOMY O13HEeC-CepeOBUIIII.

CnucoKk BUKOPUCTAHUX JIXKepeJt:

1. KpuBopyuko O.M., Kpusenko JI.d. OcHOBHI HampsMKH YAOCKOHAJICHHS JIOTICTHYHUX
MIPOLIECIB: PEIHKHUHIPUHT, ONTUMI3allid, aBToMaTH3allis. EKoHomika ma ynpagninHsa HayloHANbHUM
2ocnoodapcmeom. 2024. Ne 86. C. 113-124.

2. I'punenxo C.1., Kotmsap [.A. Ontumizanis JOTiCTUHYHUX O13HEC-TIPOLIECIB 3 BUKOPUCTAHHIM

U(POBHUX TEXHONOTIN. Bicnuk exonomiunoi Hayku Ykpainu. 2024. Ne 1. C. 113-117.
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YIK: 658.5: 658.7
LEAN PRODUCTION TA ¥MOT'O BIIJIUB HA BAPOGHUYY JIOT'ICTHUKY
dap’sa CemenoBa, Hatasis CMupHoBa
Hepacasnuii ynisepcumem «Kuiscokuti agiayivinuil incmumympy, Kuis
Haykosuit kepisnux — Jlapuca Isanenxo,
K.e.H., 00yeHm Kagheopu 102icmuKu

IV «Kuiscokutl agiayiinuil iHCmumymy»

KirodoBi crnoBa: BupoOHM4YA Jjoricthka, lean production, omammBe BHPOOHHUIITBO,
onTuMizaris.

VY cywacHux ymoBax TioOamizamii Ta >KOPCTKOI KOHKYpEHIi MiJIMpHEMCTBA TparHyTh
HiABUIIUTH €PEKTUBHICTH BUPOOHHIITBA, 3SMEHIIUTH BUTPATH Ta ONITUMI3yBaTH JIOTICTHYHI MTPOIIECH.
OpHi€r0 3 HAUMOMIMPEHIIMX KOHIEMIINA, SKa J03BOJSE MOCATTH IUX Iiei, € Lean Production
(omamyMBe BUPOOHUIITBO).

Oco06muBy ponb Lean Production Bizirpae y cdepi BHpOOHUYOT JTOTICTHKHU, OCKUTBKH JO3BOJISE
ONTUMI3yBaTh TOTOKA MaTepiaiiB, 3MEHIIUTH 3allaCH, CKOPOTHUTH 4Yac TPAaHCHOPTYBaHHS 1
HiABUILIUTH 3arajbHy NPOIYKTUBHICTh. Y CIIIIHE BIPOBA/PKEHHS 111€1 CUCTEMH CIPUSIE I11IBUILIEHHIO
AKOCTI MPOJYKI[il, CKOPOUEHHIO TEPMiHIB BHKOHAHHS 3aMOBJICHb Ta MiHIMi3alii BUTpaT, IO €
KIJIFOYOBUMH (PAKTOPAMU KOHKYPEHTOCIIPOMOXKHOCTI KOMIIaHii.

OCHOBHOIO METOI0 JOCIIIKEHHS € aHaii3 BIUMBYy Lean Production Ha BUpOOHUYY JIOTICTHKY
Ta BU3HAYEHHS [IUIAXIB MiJBUILEHHS €(pEeKTUBHOCTI JIOTICTUYHUX MPOLIECIB 32 PaXyHOK 3aCTOCYBAaHHS
i€l METO0JIOT 1.

Lean Production (omjaanuBe BHUPOOHMIITBO) — 11€ CYYaCHMM MIAX1J 0 YHPAaBIIHHSA, SIKUN
OpIEHTYETHCS Ha CKOPOUYEHHS OyAb-SKHX BHUTPAT PECypCiB, MAaKCUMAJIbHO IIBUIKE BHUKOHAHHS
BUPOOHHUYOTO UKy Ta 3a0€3MeueHHs KJIIEHTIB SKICHUMHU TOBapaMH 4YM MOCIYraMu Y BU3HAUEHUIl
TEPMiH, IPONOHYI0YH KOHKYPEHTOCIIPOMO>KHI I[1HH.

B ocnogi konnemnii Lean Production, BU3Ha4ar0Th HACTYIHI BUAM MOXJIMBUX BTpart [1, c. 57]:

- 3aiiB1 J1ii MalIMH Ta MpaliBHUKIB, KOTP1 MOIOBXKYIOTh Yac Ta 30UIbIIYIOTh BUTPATH;

- HEBUKOPHUCTAHA MPOIYKIIisl, IKa TSATHE 32 cOO0I0 T0JATKOB1 BUTPATH HA OOJIK Ta 30epiraHHs;

- He3aBeplIeHe BUPOOHHUIITBO, SIKE MIPOCTOIOE B Yep3i Ha 0OPOOKY, 301IBIITYIOUH BUTPATH;

- Oyab-siKi e(heKTH, 110 TPU3BOIATH A0 JOIaTKOBUX (DIHAHCOBUX BTPAT;

- HaJUIUIIKY TOTOBOI MPOYKIIi1, sIK1 MIABUILYIOTh BapTiCTh Yepe3 HEOOX1AHICTh 30epiraHHs.

V ¢inocodii «omaaImBoro BUpOOGHUIITBAY KIHOUOBUM € BCeGiuHa MiATPUMKa BUPOOHUITBA. [i
MeTa — MiJTPUMYBATH YCTaTKYBaHHS y CTaHi MOCTIHHOI Mpane3JaTHOCTI, 3BOASYU 10 MIHIMyMy

HWMOBIpPHICTb MTOJIOMOK Ta IMiJIBUIIYIOUH SKICTh HOTO CEPBICY 1 PEMOHTY.
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3Bakarouu Ha OCHOBHI (DaKTOPH, SIK1 3yMOBIIIOIOTH TIPOTpec, HEOOX1THO aKI[EHTYBaTH yBary Ha
KJIFOUOBHUX BHUKJIMKAX, IO CTOSTh HA NMUIIXY N0 peami3allii iHHOBaIlii B pamkax Lean Production.
Haiibinpim 3Ha4yIIMMU 3 HUX BUAUISIOTHCS: HECTIMKICTD CIIOKMBUOTO TOMUTY Ha MPOAYKTH U
CepBicH; BIICYTHICTh HOBHX PIIIeHb y c(hepi TEXHOJIOTIH 1 mpo1eciB; po30KHOCTI y KOPIOPATUBHIN
KYJbTYpl Ta BeJeHHI Oi3HEeCy MK PI3HUMH JIAHKAMU JIAHIFOTa IMOCTAYaHHsS;, PU3UKH, IMOB'sI3aHI 3
SKICTIO Ta OE3MEKOI0 MPOAYKINii, a TAKOXK 3 JIOTICTHYHUMH TepeKoAaMu (HAPUKIa, 3aTPHUMKH
JIOCTaBKH, BTpaTH a00 MOIIKOKEHHS ToBapiB) [2, ¢. 31].

Buxoasun 3 BHUIIE3a3HAYEHOTO, MOXXHA MPEICTABUTH IO3UTHBHI 1 HETATHUBHI CTOPOHU

BrpoBapkeHHs Lean Production Ha BUpoOHMUMX mianpueMcTBax (Tadi. 1).

Tabmuus 1 — Ilo3uTuBHI 1 HeratuBHI CTOpOHM BHpoBa/pkeHHS Lean Production Ha

1 ITPUEMCTBI
ITo3uTHBHI 03HAKH HeraTuBHi 03HaKH

YcyHeHHs1 3aliBUX TIPOIIECIB 1 palioHaTbHE Bumarae ¢iHaHCOBHX BKIIZIeHh y HaBYAaHHS
BUKOPHUCTAHHS PECYpPCIB TO3BOJISIE MIIMPUEMCTBAM | [IEPCOHAINY, OHOBJICHHS oOmagHaHHsS Ta
CKOpPOYyBaTH  BHTpaTH  Ha  BHPOOHHUITBO, | BIPOBAKEHHS HOBUX TEXHOJIOTiH, IO MOXe OyTH
3MEHIITYIOYH co0iBapTicTh MPOAYKIIi{ Ta | CKJIAJHUM JJISl MaJIOTO Ta CEPEIHbOTO Oi3HECY.
301IBLITYIOYH TPUOYTOK

Crnpusie aKTHBHIH Yy4YacTi TMpamiBHUKIB Yy [lepenbavae makcumanbHy eQEKTUBHICTD
BJIOCKOHAJICHHI TIPOIIECIB, IO TIiABHINYE iXHIO | pOOOTH, IO MOXKE NPU3BECTH [0 IiABHUIIEHOTO
MOTHBAIIIfO, BiJIIIOBiIANBHICTh i piBeHB | Gi3MYHOrO Ta TICHXOJIOTIYHOTO HABAHTAXCHHS HA
3aJJ0BOJIEHOCTi pOOOTOIO NpaIiBHUKIB, 8 OTKE — JI0 BUTOPAHHS

OnTuMizalfiss BCiX e€TamiB BUPOOHUIITBA HeoOxingHo CyBOPO JIOTPUMYBATUCh
J03BOJISIE  3HAYHO  NPUCKOPUTH  CTBOPEHHS | CTAHJAPTiB, MOCTIHHO KOHTPOJIOBATH IPOIECH Ta
MOPOAYKIil, IO CHpUSE€ MIBUAKOMY BHUKOHAHHIO | BIIPOB/XKYBaTH BJIOCKOHAJICHHS, MIO MOXe OyTH
3aMOBJICHB 1 TOKPAIIICHHIO CEPBICY JIJIsl KITIE€HTIB. CKJIQJIHUM JIJIs ISSKHUX MiITPHEMCTR.

Bucnosok

Lean Production (omamiuBe BHPOOHUITBO) € KIIOYOBUM I1HCTPYMEHTOM ITiJIBUILIEHHS
e(eKTUBHOCTI BUPOOHUYMX TPOLECIB 1 JIOTICTUYHUX OMNEpaliil y CydyaCHHX yMOBax Tio0aizarii.
Moro BOpoBaIKeHHS DO3BOIAE TiAMPHEMCTBAM 3MEHIINTH BHTPATH, CKOPOTUTH 4YaC BUKOHAHHS
3aMOBJ€Hb 1  MIJBULOIUTH  SKICTh  MPOAYKLII, IO €  BaXJIMBUMU  (aKkTopaMu
KOHKYPEHTOCIIPOMO>KHOCTI.

CnucoKk BUKOPMCTAHUX JIXKepeJt:

1. HaBunenko B.B., UYepnseBa 5.0. Ponb om@anHoi JOTICTUKM B CYYacCHHX YMOBAax
rocrnofapoBadus. [Ipobiemu nioecomosku npoghecitinux Kaopie 3 102ICMUKU 8 YMOBAX 2100ANbHO2O0
KOHKYpeHmHoz2o cepedosuwa: 301pauk aomnosigeir XX MHIIK 28-29 xostusa 2022 p. Kuis: HAY,
2022. C. 56-60.

2. Kyctpiu JI.O., 'omentok M.O. @opMmyBaHHS JOTICTUYHOTO MEHEIKMEHTY Ha MPHUHIUIAX

Lean-norictuku. biznec-nasicamop. 2023. Ne 3. C. 28-34.
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YK 658.788
OYJI®LIIMEHT SIK HOBUI HAIIPSIM IOCJIYT JIJISI IHTEPHET-MATA3AHIB:
3AKYIHIBEJIBHA JIOT'ICTHKA, IIOIIYK TA BUBIP IOCTAYAJIBHUKIB

Cogisa CmipHoBa
Jleporcasnuii ynisepcumem “Kuiscoxuu asiayitinut incmumym ", Kuig
Hayxosuii kepisnuk — Ipuna Lllesuenxo, k.e.H., 0oy.
KitouoBi croBa: dynduiment, ¢yndaiMeHT-onepaTop, 3aKkymliBelabHa JOTICTHKA, MOCTAYalbHUKH,
onTuMi3alis, KpuTepii BUOOpPY, JTOTiCTHYHA IHPPACTPYKTypa, yIPaBIiHHS 3aacaMu.

Cy4JacHl IHTEpHET-Mara3uHH CTHUKAIOThCSA 3 BUKIMKaMHU Yy cdepl MocTadyaHHsS TOBApiB, IIO
BUMarae ¢(eKTHBHOI 3aKyMiBEJIbHOI JIOTICTHKH Ta PETEIhbHOTO BHOOPY MOCTadadbHUKIB. Bim mux
IPOIIECIB 3AJIEKHUTHh CBOEYACHICTh JIOCTABKH, SIKICTh MPOAYKIIi Ta 3arajbHa €()eKTUBHICTh pOOOTH
6i3Hecy. OnTrMi3alis 3aKymiBeIbHOI JIOTICTHKH JO3BOJISIE€ 3MEHIIIUTH BUTPATH, MIHIMi3yBaTy pU3UKU
nepe0oiB y MOCTayaHHI Ta MOKPAIIMTH KIIEHTCHKHUNA cepBic. Bubip HamiiiHMX MOCTayalbHUKIB
nependayae OLIHKY IXHbOI pemyTalii, YMOB CIIIBIpalli, TEpPMiHIB BHKOHAHHS 3aMOBJIEHb 1
BIJIMIOBITHOCTI CTaHIApTaM SKOCTi. [IpaBHIBHUN MiIXiJg A0 WX AacleKTiB CIPHUSIE 3POCTAHHIO
IHTepHEeT-MarasuHy, MiBUIIECHHIO PIBHA OOCIYrOBYBaHHS KII€HTIB Ta 3a0e3Me4eHHI0 CTabiIbHOT
poOotu 6i3HEecy B yMOBaxX BUCOKOT KOHKypeHii [1].

Po3BUTOK €neKTpOHHOT KOMepIii CyTT€BO BIUIMHYB Ha JIOTICTUYHI MPOLIECH Ta YNPaBIIHHS
JAHIIOTaMU MOCTadaHHS. Y BIANOBIJIb Ha 3pOCTaroyi MOTpeOU OHJIAH-Mara3uHiB 3’SIBUBCS HOBHM
HampsIMOK TOCIyTr — (yapUIMEHT, 10 BKJIIOYAE KOMIUIEKCHY OOpOOKY 3aMOBJI€Hb, 30epiraHHs
TOBapiB, MAaKyBaHHs Ta JIOCTaBKY KJIi€HTaM. BaXKIMBUM acnekToM e(QeKTHBHOTO (yHKIIOHYBaHHS
byn¢iaMeHT-onepaTopiB € 3aKkyliBelbHa JOTICTUKA, KA BKIIOYAE MPOIECH MOIIYKYy, BUOOpY Ta
CIIBMpAIll 3 TOCTavyaJIbHUKaMH [2].

QOynduIMEHT — 1€ KOMIUIEKCHUH CcepBic, IO J03BOJIIE€ IHTEpHET-Mara3uHaM Iepenatu
JIOTiCTUYHI onepariii TpeTiM cTopoHaM. BiH BKITtouae: 30epiranHs TOBapiB Ha CKJIa/1aX, KOMIUIEKTAL1I0
Ta MaKyBaHHS 3aMOBJIEHb, OpPraHi3allil0 JOCTABKH KIHLIEBUM CHOXHMBauaM, 0OpOOKY IMOBEpHEHbD,
yTpaBITiHHS TOBAPHUMH 3aIrlacaMH.

3aKyImiBesbHa JIOTICTUKA OXOIUTIOE MPOIECH OTPUMaHHS MPOAYKLIi Bl MOCTaYaJbHUKIB Ta ii
nepeMilieHHs Ha ckiaau GyiadiimenT-oneparopiB. OCHOBHI €Taly BKIIIOYAIOTh:

e [InanyBaHHS 3aKyIiBelb — aHANI3 MTOMUTY Ta BU3HAUEHHS HEOOX1IHOTO 00CSTY TOBapIB.

e Jlomyk Ta OLiHKA TOCTAYAIBHUKIB — BUOIp HAAIHHUX MAapPTHEPIB, IO MOXKYTh 3a0€3MEUUTH SIKICHY
MPOAYKIIFO B ONTHUMAbHI TEPMiHH.

e VikiajaHHS YyroJi Ta KOHTPAKTIB — BH3HAYEHHS YyMOB CIIBOpAall, TEPMiHIB TIOCTABOK,
[[IHOYTBOPEHHSI.

e JloricTuuHe 3a0e3MeUeHHS — TPAHCIIOPTYBAaHHS TOBApPiB Ta iX 00JIiK HA CKIIamax.
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e KoHTponp sKOCTI Ta BIAMOBIJHICTH CTaHAApPTaM — IMEPEBipKa BIAMOBITHOCTI MOCTaBJICHOL
HPOIYKIIT BUMOTaM.

Hns 3abesneueHHss €(PEKTUBHOI 3aKyMiBEIbHOI JIOTICTUKHA BaKJIMBO TMPABWIBHO 00paTH
noctadaibHUKIB. OCHOBHI IiIXOH JI0 TIOITYKY TTapTHEPIB:

e OmaitH-uIatdopMu Ta MapKETIUICHCH — BUKOPUCTAHHS CrielianizoBannx B2B-miargopm.

e Tlamys3eBi BHCTaBKM Ta KOH(EpEHIT — MOXJIHMBICTH OCOOMCTUX 3yCTpidued i3 MOTCHIIHHUMH
NOCTa4aJIbHUKAMH Ta HAJIArOJPKSHHS JIIIOBUX KOHTAKTIB.

e  PexoMeHnanii Ta mapTHEPCHKI MEpPEKi — BUKOPUCTAHHS 3B’ SA3KIB 13 MapTHEpaMH Ta KIIEHTaMH AJIs
OTPUMAaHHS PEKOMEH/IAIIiH.

e  AHami3 KOHKYPEHTIB — JOCIIHKEHHS [TOCTaYaIbHUKIB, 3 SKIMH CITIBITPALIOIOTH YCHIIIHI KOMIaHi{
y i Himmi.

o [lpsami 3amuTy BUpOOHWKAaM — 3BEPHEHHS /0 BHPOOHUKIB JIsi OTPUMAaHHS YMOB CHiBIpami 0e3
MTOCEePETHUKIB.

Orinka OCTavaNbHUKIB 0a3ye€ThCs HA HU3II KPUTEPIiB, cepes] AKUX SKICTh MPOAYKILii, iHA, TEPMIiHH

MOCTABOK Ta iHIII BakIuBi GakTopu (Tabm. 1).

Tabmug 1
OcHOBHI KpuTepii BUOOPY MocTayabHUKIB
Kpurepii Omnuc
SkicTh npoxykmii BI/IMOBI/IHICTh TOBAPiB CTaHJaPTaM 1 BUMOT'aM PUHKY
[{ina Ta yMOBH OIIaTH | KOHKYPEHTOCHPOMOXKHICTB ITiH Ta MOKJIMBICTh BiITEpPMiHYBaHHS ILIATEKIB
TepMiHu mocTaBOK CTaOUTbHICTh Ta HAAIWHICTh Y BUKOHAHHI 3aMOBJICHb
['HyUKICTb y CHiBOpalli | MOXKJIMBICTh 3MIHIOBAaTH 00CSTH MOCTAYaHb T A/IANTYBATUCS JI0 3MiH MOIUTY
Jlorictnuna HasBHICTh CKJIAJIIB, TPAHCTIOPTHUX MOXJIMBOCTEHN
1HppaCTPyKTypa
Penyrauis ta Biaryku aHaJli3 BIATYKIB 1HIIUX KIIIEHTIB Ta MepeBipKa HallHHOCTI
nocTavyaibHUKA
BucnoBok

Q@ynduIMEHT € BaXJIMBUM HAIIPSIMKOM PO3BUTKY JIOTICTUYHUX MOCIYT AJIs IHTEPHET-Mara3uHiB,
10 JO03BOJIIE OMNTUMI3yBaTH OOpOOKY 3aMOBJIE€Hb 1 3MEHIIMTH BUTpaTH Ha 30epiraHHd Ta
TPaHCIOPTYBaHHS TOBapiB. YCHIMIHICT POOOTH Pyn(iIMEHT-0NEPATOPIB 3HAYHOIO MiPOIO 3aJI€KUTh
BiJ] €EKTUBHOI 3aKyiBEIbHOT JIOTICTUKH, 11J0 BKJIFOYAE PETEIbHUI BUOIp Ta CIBMPALIO 3 HATIMHUMU
nocradalbHUKaMHU. BUKOpHCTaHHS Cy4acHHMX MIAXOJIB [0 TOLIYKY MapTHEPiB, iX OILIHKU Ta
HAJIarO/UKEHHS CIIBIpAIll JIOTIOMOXKE 1HTEpHET-Mara3uHaMm MiJBUIIUTH €(QEeKTUBHICTh Oi3Hec-

npoueciB 1 3a0€3MeYUTH BUCOKUN PIBEHb 0OCITYTOBYBaHHS KJIIEHTIB.

CnHcoK BUKOPUCTAHUX JKepeJI:
1. Komiep @. Kemnep K. Mapketunr menemxkmenT.—K.: Bua-Bo «Anbnina [Ta0miepy, 2021.-816 c.
2. bana6anos I. T. Jloricruka: miapyunuk. — K.: Llearp HaBuansHOi miteparypu, 2019. — 360 c.

3. T'aBpumok B. B. JlorictuuHi cuCTeMHu B €NEKTPOHHIM KOMepLii: Teopis Ta MpakTHKa. —
Xapkis: Bupasauurso XHY, 2020. — 275 c.
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YK 338.12
CTPATEIISA PO3BUTKY JOI'ICTUYHOI'O PUHKY YKPATHU: BUKJIMKH,
MOXKJINBOCTI TA EKOJIOT'TYHI HEPCIHEKTUBHA
Amnacracia Timoxina, Ajina XuMuyeHKO
eporcasnuit ynisepcumem « Kuiscoxuu asiayitinui incmumymy, Kuis
Hayxosuii kepienux —{umodan H.A. cmapwuti euxkiaoay.
KittouoBi croBa: Jiorictuka YKpaiHu, IHBECTHIII] B JIOTICTUKY, 3€JIEHA JIOTICTUKA, KOJIOTTYHUN Xa0.

P03BUTOK JOTiICTUYHOTO PHUHKY YKpaiHU € KPUTHYHO BAaXKJIMBUM Yy KOHTEKCTI BiJHOBJICHHS
€KOHOMIKHM Tmicis BiHH. CydYacHi TOCHIDKEHHS HaroJomIyloTh Ha HEOOXiTHOCTI MopepHi3alii
TPAHCIIOPTHOI 1HPPACTPYKTYPH, 1HTETpallii B €BPONECHCHKI JIOTICTUYHI CUCTEMHU Ta BIPOBAKECHHS
€KOJIOTIYHHUX TEXHOJIOTi. 30KpeMa, HayKOBIIl MiKPECTIOIOTH POJIb MYJIbTHMOAAIBHHIX ITEPEBE3CHB 1
PO3BUTKY «3€JIEHOI» JIOTICTUKH, SIK KIFOUYOBUX (PaKTOPIB CTAIOTO PO3BUTKY [1].

MeToro AOCHIPKEHHS € aHalli3 BUKJIMKIB Ta MOJIHMBOCTEH PO3BUTKY JIOTICTUYHOI'O PHHKY
VYKpaiHu B yMOBax BiffHU Ta MiCISIBOEHHOI'O BiJIHOBJICHHS, @ TAKOX OILIIHKA IMEPCIEKTUB CTBOPEHHS
€KOJIOTIYHOTO JIOTiICTUYHOTO Xaly AJIs MiJBUIICHHS e()eKTUBHOCTI Ta KOJIOTTYHOCTI TPAHCIOPTHOT
CUCTEeMH Kpainu [3].

CyuacHuii craH JjoricTu4Hoi chepu B YKpaiHi BiA3HAYa€TbCs 3HAYHMMM TPYIHOLIAMU Ta
BUKJIMKaMH. 30Kpema, pociiicbka arpecis mpoTu YKpaiHM Opu3Beia 10 3HAYHUX pPyHHYBaHb
TPAHCIIOPTHOI 1HGPACTPYKTYpH, 3a0JOKOBAHI MOPTH Ta MOCTIWHI 3arpo3u OE3MEKU CTaad HOBUMH
peanisiMmu s Oi3Hecy. 3a mepmuid pik BitHU Omm3bko 30% JIOTICTUYHHX Ta E€KCIEIUTOPCHKUX
KOMITaHI IPUITMHUIIN CBOIO JISUIBHICTB Uepe3 3pyHHOBaHY 1HPPACTPYKTYpY, nepe0oi 3 maJbHUM Ta
PHU3UKU /ISl BAHTAXIB.

Uepez MoO1II3allil0 Ta MIrpalil0 HAaceJIeHHs BUHHUKJIA HecTaya KBali(pIKOBAaHUX KaJpiB Y
JIOTICTUYHIN raiysi. barato 4osnoBikiB Oyiu mpu3BaHi 10 apMii, a MUIBOHU FPOMaJIsIH, EPEBAXKHO
KIHKM Ta JiTH, BUiXalu 3a KopaoH. Lle mpusBeno 1o Toro, 1o KoMmaHii noyaau HaiiMaTH Oijblie
JKIHOK Ha TPaJAULIIHHO YOJIOBIYl MOCAAH, a TAKOXK 3aJy4yaTH MiJUTITKIB Ta CTYJCHTIB.

Biifna cnpuumHuia nepedoi y mocTadyaHHI NajiiBa Ta KOJMBAHHS LIH Ha HHOTO, OCHOBHOIO
NPUYMHOIO CTajJo pyWHYBaHHS 1HGPACTPYKTypH [Uisi 30epiraHHs manpHoro. lle mpusBeno a0
3pOCTaHHs BUTPAT HA TPAHCIOPTYBAHHS Ta YCKJIaIHUIIO TUIaHYBaHHS JIOTICTUYHHX onepartiid. Bucoki
PHU3UKH, TOB’s3aHI 3 BIHHOIO, CTPUMYIOTH I1HO3€MHHX I1HBECTOpIB BiJ BKJIaJ€Hb Yy PO3BHTOK
norictuuHoi 1HppacTpykTypu Ykpaiau. Lle oOMexye MOKIMBOCTI MOJEpHI3aIlli Ta PO3IIUPEHHS
JIOTICTUYHHX MOTYKHOCTEH KpaiHu.

Ta nomnpu BCi BUIlle 3a3Ha4€H1 BUKJIMKY PUHOK JIOTICTUKH MPAIIOE Ta MPOJIOBXKY€E PO3BUBATHCS.
BnpoBampkytoTbest 1MQpOBI  TEXHOJOrii, Taki sSK aBTOMAaTH3allisl YIpPaBJIiHHSA JIAHILIOTAMU

MOCTa4YaHHs, TPEKIHTH BaHTaXIB, BUKOPUCTAHHS INTYYHOTO IHTEJIEKTY — BCE II€ IIiJIBUIIYE
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e(EeKTUBHICTH JIOTICTHYHUX ITPOIIECIB Ta 3MEHIITY€ BUTPATH.

Croroani Bce OUTbINE 3pOCTaE yBara J0O €KOJIOTIYHHMX AaCIEKTIB JIOTICTHKH, IO CTUMYIIIOE
BIIPOBAKCHHS «3EJICHUX» TEXHOJIOTIM Ta MPAKTHK, SKI CIPSIMOBaHI Ha 3MEHIIICHHS HETaTHBHOTO
BIUIMBY Ha HABKOJMIIHE CepefOBHINE. PO3BUTOK MYJIbTHMOJAIBHUX TIEPEBE3CHb, BIPOBAKCHHS
ABTOHOMHHUX TPaHCIOPTHUX 3ac00iB, TaKUX SIK JPOHH, BiJIKPUBAIOTh HOBI MOJJIMBOCTI IS
onTuMIi3arii JorictuuHux mnporeciB. Cripnpars 3 €C TakoX CHpusi€ TOKPAIICHHIO SIKOCTI IMOCTYT 1
3aTy4eHHIO IHO3EMHUX 1HBECTHUIIIN.

He3Baxaroun Ha 3HAa4YHI BUKJIMKH, YKPAiHCBKUN JOTICTUYHUN PHHOK JEMOHCTPYE 3/1aTHICThH
QJIaTITYBaTUCS IO HOBUX YMOB Ta BUKOPUCTOBYBATH Cy4YacHi TEXHOJIOTIT ISl TTOIOJIAaHHSI TPYIHOIIIB.
OHUM 3 TaKUX pIIIEHb MOYKE OyTH BIPOBAPKEHHSI JIOTICTUYHOTO Xa0y. B Tabi1.1 HaBe1eHO BUKIIMKHI
Ta MO>KIIMBOCTI TIPU BIPOBAHKEHHI €KOJIOTIYHOTO JOTiCTUYHOTO Xaoy [3].

Tabmuns 1 — BUKIHKY Ta MOKIIMBOCTI €KOJIOTIYHOTO JIOTICTHYHOTO Xaly

Buxiaunku Mo:KIHBOCTI Ta €KO0JIOTiYHI NepcneKTHBH
Bucoki mo4aTkoBi iHBECTHITI 3MEHIIICHHST BUKH/IIB TAPHUKOBUX T'a3iB 1 3a0pyTHSHHS
JedinuT kBamihikoBaHUX KaapiB 3HIDKEHHS BUTPAT HA CHEPTiIO Ta 3aJTy9IeHHS iIHBECTOPIB
3aKkoHOIaBYI Ta PETYJSATOPHI 0ap’epu Po3umpenHsT MOXIUBOCTI 30BHILIHBOI TOPTIBJII Ta MPUBAOJICHHS
IHBECTHIT
Eneprernuna ctabibHICTH BynmiBHAIITBO  Cy4acHMX  CKJIAiB, 3apsAOHAX  CTaHIOIA  Ta
TPAHCHIOPTHUX MEPEK

Lowcepeno: cknadeno agmopom

Exonoriusi J1oricTu4Hi Xabu JOCUTh IIUPOKO po3BUBat0Thes B €Bpomni Ta CLIA. 3okpema:

* Port of Rotterdam (Hinepianan) — BUKOPHCTOBYE BITPOBY €HEPIilO Ta BOAHEBI TEXHOJIOTII;

* Tesla Gigafactory (CIIIA) — aBToHOMHa crcTeMa >KHBJICHHS HA OCHOB1 COHSIYHOT €HEprii;

* Hyperloop (€Bpona, CIIIA) — mpO€KT BUCOKOIIBUIKICHOTO €KOJIOTTYHOTO TPAHCIIOPTY.

Bucnosxu

JloricTuyHMi pUHOK YKpaiHM 3a3HaB MOTPSCIHb Yepe3 BiifHY, 110 MPHU3BEJO 10 pyHHYBaHHS
1HQpacTpyKTypu Ta 3pOCTaHHS BHUTpAT Ha IEPEBE3€HHS, ajieé 1[I BUKIUKU BIJKPUBAIOTH HOBI
MOXJIMBOCTI JIJIsl BIJHOBJICHHS Ta MOJEpHi3amii ramysi, 30kpemMa depe3 iHTerpamiro 3 €C Tta
BIIPOBA/KEHHSI «3€JIeHO1» JOTICTUKH. CTBOPEHHSI €KOJIOTIYHOTO JIOTICTUYHOTO Xaby MOXe CTaTu
CTpaTET1YHUM KPOKOM JUId YKpaiHU Ta KOHKYPEHTOCIIPOMOXKHICTh Ha MIXKHAPOJAHOMY DPiBHI.

CnHcok BUKOPUCTAHMX JKepeJ:

1. JepxaBHa ciy»x0a cratuctika Ykpainu. URL: https://stat.gov.ua/uk

2. Jlorictuka VYkpaiHu mig uac BifiHM: BukiIuMKM Ta nepcnektuBu. URL:

https://surl.li/iarbjilTnan BigHOBNEeHHs Ykpainu. URL:https://recovery.gov.ua/
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MeHea)KMEHT TEeXHOJIOTii aeponopTiB

['onmoBa: Tamapraszia O.A., n.T.H., mpod., 3aB. kad. TA
Cekperap: binskosuu O.M., K.T.H., JOII.

YK 656.714

AHAJII3 IEPCHEKTUB BIIPOBAIXKEHHSI IHHOBAIIIMHOI CHCTEMH
BYKCUPYBAHHA JIITAKIB

Irop loayabko
epocasnuii ynisepcumem «Kuiecoxkuii agiayitinuti incmumymy, Kuis

Hayxosuii kepienux — Onee binsikosuuy, k.m.H., 0oy.

KitrouoBi cnoBa: aepoipoMHuUi TsTay, MepoH, OyKcupyBaibHe 00JaHaHHS, aBialiiiHa Oe3mneka.

bykcupyBanns mnositpsHoro cynHa (IIC) — me #oro mnepemilieHHS aepoapoMoM 3a
JIOTIOMOT'OI0 30BHILIHIX cuN (3a3BUYal CrelianbHUX TPaHCHOPTHHX 3acobiB). IX 3acTocyBaHHS
3YMOBJICHE ITiIBUIICHHSAM O€3MEeKH Ha MEpOHi, EKOHOMIE€I0 MOTOPECYpCY Ta HaJbHOTO, a TaKOX
3MCHIIEHHSAM myMmy. BogHodyac OykcupyBaHHs 30ibmnye dac nepeOyBanus [IC B aepomopry, 10
3HIKY€E KOMEPLIHHY MIBUAKICTh aBianepeBe3eHb. ToMy mpolec Mae 0yTH MaKCUMAIbHO KOPOTKUM
13 MiHIMaJTbHUM BIUTMBOM Ha €()eKTUBHICTh NIepeBe3eHb [ 1].

Ha croronHimHiil AeHb B aeponopTax peani3yloThCs TPU OCHOBHHUX CHOCOOM OyKCHpYBaHHS
I1C. Ilepumii cmoci®6 OykcupyBanHs [IC Bumarae HasBHOCTI aepojapoMHux TtaradiB (AT) 3
OyKkcupyBaJIbHUM OOJIafiHaHHAM, Ipyruil — AT, o MatoTh MOkIUBICTh mifiiimMaru I1C 3a nepenHio
(ocHOBHY) CTilKy maci Ta (ikcyBaTH ii Ha BiAMOBIIHIHN MIaTdopMi (3 BAKOPUCTAHHIM MacH JiTaKa),
TpeTii — AT MOXKIIUBICTIO MepeAaBaTh KPYTHUI MOMEHT BiJl IPUBIJHUX POJIMKIB HA CAMOMY Tsraul
no nmHeBMatukiB 1maci [IC (3 dpukmiitHoro niepeaaueto) [2]. 3 po3BUTKOM TEXHOJIOTIH B HaIml JHI
BIIPOBA/DKYIOThCSI  OpUTIHANbHI  IHHOBAlWHI  pIMIEHHS MO0 BIOCKOHAJIEHHS MPOIECIB
OoykcupyBanHs [IC, po3poOistoThCS 1 HOBI BUAM TsradiB, 37aTHI B MailOyTHHOMY 3aMiHUTH
Tpanuuiini AT.

3okpema, amepukanchka kommadis Aircraft Towing Systems World Wide LLC (ATS) nparttoe
HaJl HOBOIO €KOJIOT14HO0 TexHoJorieto nepemMinienns [1C o aepoapomy, GpakTuyHO, HaJ| CUCTEMOIO
OykcupyBaHHs JiTakiB 3 enekTponpuBojgoM (puc. 1). Ilmanyerbcs ctBopeHHs cuctemu ATS B
ABTOMATUYHOMY PE€XXHMI1, BUKOPUCTAHHS TATOBO-OyKCHPYBAJIbHUX BI3KIB 3 €IEKTPUYHUM IIPUBOJIOM,
10 OyAyTh pyXaTHCh IO MOHOPEHIIl Yy T36MHOMY KaHaJIl Ta TSATHYTH JIITaK BiJ] 3J1ITHO-TTOCAKOBOT
CMYTH JI0 MiCLil CTOSSHKM Ha TEpOHi 1 B 3BOPOTHHOMY HamnpsMKy [3]. Ha manuii MOMEHT cuctema

OykcupyBaHHs JjitakiB Bin Aircraft Towing Systems World Wide LLC mnepeGyBae Ha cramii
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tectyBaHHs. Y 2022 pori komnaHis Oysia 61u3bKa 10 YKIaJACHHS KOHTPAKTy 3 OAHUM 13 aepOTOPTIB
CHIA misi BCTaHOBJICHHSI MPOTOTHITY CUCTEMHU. AJie 1mMoOyIoBa Mepeki OYKCHPHHUX TpaHIICH Bij
BODIT, Yepe3 pamiry, 10 PYJDKHUX TOPIXKOK 1 3JIITHO-MIOCAAKOBUX CMYT Ma€ IMEBHI MPOOIEMH.
@enepanbHa aBianiiHa agMiHICTpallig Ta 1HIII PEryJOl0Yi oprand He OyJii BIIEBHEHI, 110 CUCTEMaA

Oyne 0e3neyHor0, OCKUIBKY BIJICYTHI BIIMOBIHI HOPMATHUBHI CTaHAApPTH [4].

Puc.1. Cucrema OykcupyBaHHs JiTakiB Bij kommnaHii Aircraft Towing Systems

World Wide LLC

Ines € mocTaTHRO LIKABOIO, MPOTE, HA M1l OIS, IIBUAKE BIPOBAIKEHHS MOJIOHUX CUCTEM B
eKCITTyaTallito He rmepe10avyaeThes 3 Oy Ha HeOOX1THICTh BUPIMICHHS CKIAIHUX, SIK TEXHIYHUX,
TaKk 1 SKOHOMIYHMX NpPOOJIeM — TOYMHAIOYH BiJl CTBOPEHHS JyXe CKJIQJHUX KOMYHIKaIlid i3
BJIAIIITYBaHHSAM TYHENIB MO LEHTPY PYJIbOBUX JOPDXKOK 1 IO BCbOMY MEPOHY, MPUIOMY, HE TLTbKU
TYHENIB, ajJle ¥ aBTOMAaTMYHHX CHUCTEM YCepeIuHi MOMIOHHMX KOMYHIKallif, sKi MOCIa0Io0Th
MOHOJITHY KOHCTPYKIIIIO aepOAPOMHOTO MOKPHUTTS, 1 3aKiHUYIOYHM HASBHICTIO BIPTYO3HOTO BMIHHS
MUTOTIB 3apyJIIOBaTH HAa MaJICHBKUI 1 BY3bKHH MalJaHUYMK pyxoMmoro Bizka. OKkpeme NHUTaHHS —
aHaJIi3 BapTOCTI PEKOHCTPYKIIii aepoApOMy Ta HaJIHHOCTI TaHUX CHCTEM.

BucHoBok

30UTbIICHHS TTAPKY TPAIUIIMHUX TATAYIB Y 3aBaHTAXKCHUX aeporopTax IMiJIBUINYE IMIUTbHICT
PYXY, CTBOPIOE 3aTPHMKH Ta YCKJIAIHIOE€ Ha3eMHe OOCITyroBYBaHHS 4epe3 yac, BHUTpPAueHHH Ha
MpUETHAHHA-BIA € JHAHHA 3YEMHUX MPUCTPOIB. JMHAMIYHE CcepeloBHUIIE aeporopTy TaKOXK
YCKJIQIHIOE B3a€MOJIIO JIIOJIMHU Ta TEXHIKH, BIUTUBAIOYM HA €(EKTUBHICTH PillleHb MEpCOoHAIy, i
30UIBIIIy€E BIUTUB JIIOJICEKOTO (hakTopy. Xoua TPaJMIiiiHI METOAM 3aJUIIAIOTHCS aKTyaIbHUMH,
aBTOMAaTH30BaHI1 PIIIICHHS MOXYTh IIIBUINTH 0€3MeKy, €heKTUBHICTh Ta €KOJOTIYHICTh a€POIOPTIB.

Cnucox BUKOPHUCTAHUX JI3KepeJt:

1. bingkosuu O.M. AepoapoMHO-TeXHIUHE 3a0€3MeYeHHsS TMOJIOTIB: KOHCIEKT JICKIH /
O.M.BinsixoBuu. — K.: HAY-apyk, 2009.-84 c.

2. Aircraft Towing. URL: https://skybrary.aero/articles/aircraft-towing
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3. The power of electricity: Towing aviation towards a greener future. URL:
https://www.airport-technology.com/features/the-power-of-electricity-towing-aviation-towards-a-
greener-future/

4. Start-up nears airport Aircraft Towing System tests. URL: https:// leeham

news.com/2022/05/16/start-up-nears-airport-aircraft-towing-system-tests/
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THHOBAIIMHI PIIIEHHS I[O10 KOHCTPYKIIi CYYACHUX AMBYJIATOPHHUX
JIPTIB

Kanna Ilpuxoabko
Heparcasnuii ynisepcumem «Kuiecokuii agiayitinuti incmumymy, Kuis

Hayxkoeuii kepisnuk — Onee binakosuu, k.m.H., 0oy.

KirouoBsi cioBa: amOynaTopHuil T, miaiomMHa miatdopma, macaxupu 3 00MeKeHOI0 MOOTBHICTIO,

KOMQOPT, KOHIIEIIITis.

AMOymaTopHUi JIPT — 11e MEIUYHUN BUCOKOBAHTaXHMI nmacaxxupcbkuid midt (PBL), Takox
BIJIOMUH SIK TPAaHCHOPTHUH 3aci0 MIBUIKOI JOMOMOTH B yMOBaX aeponopTy. BiH BUKOpUCTOBY€eThCS
SIK TIOCQIKOBUH TPAHCTIOPT JIJIS MTACAKUPIB 3 00MexeHor0 MoOuIbHICTIO (PRM) abo aBianmacaxxupis 3
IHBaJIIHICTIO, 30KpeMa JJIsl JItoJIeH, Kl KopucTytoThes iHBaigHuMH Biskamu (WCHC), abo niTHIX
JIOJIeH, AKMM Ba)KKO MIJHIMATHCS CX0JaMu /10 calloHiB noBiTpsHux cyaeH (I1C) [1].

CyuacHi aepomnopTd BIPOBADKYIOTh IHHOBAlLIMHI PIMIEHHS LIOJ0 KOHCTPYKIIl CydacHHX
amMOynaTOpHUX JQTIB Ui 3a0e3neueHHs] JOCTYIHOCTI Ta KOM(OpTy MmacakKupiB 3 iHBAJIIJHICTIO.
Jaul TpaHCHOpPTHI 3aco0M OCHAIEHI CYyYaCHUMHM CHCTEMaMU YTMPaBIIHHS, IO BIAMOBIIAIOTH
MDKHapOJAHUM cTaHjgaptaM, TakuM sk EN 81-70, sxuii BU3Hauae BUMOTH 10 KOHCTPYKLIi Ta
eKcIutyararii amOynaTopHux JigTis [2].

Binoma aBctpiiickka kommnanis Bulmor Industries GmbH po3pobuna KOHCTPYKIIiFO OJHOTO 3
HalllHHOBALIMHIMINX aMOyJIaTOpHUX Ji(TIB, IKUN CTUKYETHCS 3 BXIJHUMH JBEpHUMa JIiTaka BCbOTO
MPOTATOM JAEKIIBKOX JAECATKIB CEKYH/I.

AGynatopuuii nmidpt SideBull sBnse cobor 3amareHTOBaHy KoHIeHIeniro Bulmor, ska
CKJIaJIa€Thes 3 6a30BOTO 11aci Ta MiJHOMHOTO CaJOHy Ha miaT@opmi 00KOBOTo HaBaHTakyBaya i Oyia
aJIarToBaHa /10 KOHKPETHUX BUMOT 111010 TpaHcnopTyBaHHs nmacaxupis WCHC.

®ipma Bulmor peanidye naHy KOHLEMIII0O B KOHCTPYKIIi 1 3BUYAMHUX aBTOM(TIB s
NepeBe3eHHs, 3aBaHTAXKEHH/PO3BaHTaKEHHSI OOPTOBOTO XapuyBaHHS.

VY naHiii KOHCTPYKIIii BICYTHI ayTpUTepH, TaK sIK BOHU HE MOTPiOHI B YMOBAaX BUKOPUCTAHHS
miaci OOKOBOTO HaBaHTaXKyBaya, II0 CYTTEBO CKOpOUye€ Yac Ha MIATOTOBYl omepauii mnpu

BUKOPHUCTAaHHI aMOyIaTOpHOTO JidTa.
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Kpim Toro, omHa 3 iHHOBaIii KOHCTpyKIii amOymidTa - 1€ BiACYTHICTb KaOiHM BOJIisi-
omieparopa, poboue MicIle SKOTO 3HAaXOJHWThCS OE3MOCEePEeNHhO B CajoHI. Take KOHCTPYKIIMHE
pilIeHHs CYTTEBO IMOKpAIIy€ Bizyalli3aiilo Ijs BOJiS HE TUIBKM NIpU pyci, ale W B mporeci
CTUKyBaHHS 3 BXimHuMU aBepuma [1C.

be3ymoBHo0 nepeBaroro konmemniii SideBull € MoxITUBICTh OycKaHHS CaJIOHY 10 PiBHS 3€MIi,
10 3HAYHO CITPOIIYE MPOIEC MOCAAKH/BUCAIKU TTacaXHUpiB B aMmOymidr [3].

VYHikanbHa 3aMaTeHTOBaHA KOHIENIis amOymaropHoro midgty SideBull 6yma po3pobiena y
criBmpari 3 Lufthansa LEOS. Tli3nimie npoaykt OyB yAOCKOHAICHHI 1 aJaiTOBAHMIA 111 OCOOTHBUX
noTped y ciyx0i monomoru PRM.

3rogom SideBull ycriniHo oTpuMaB moganbinii pO3BUTOK 1010 BIOCKOHAJIEHHS KOHCTPYKIIIT,
BiH YCHIIIHO BUKOPHCTOBYBABCS Y BEIIMKHUX MDKHAPOJIHUX Xabax, cepeqHiX 1 MauX aeporoprax i
3MIT BCTAHOBUTH a0COJIIOTHO HOBI CTaHIAPTH €KCIUTyaTallii CrielMaIIiH JaHOoTo Kiacy [4].

BucHoBok

CyuacHi amOynaTopHi i Ty TpaAULIIHOT KOHCTPYKIIL 3 “KIIaCHYHUM* HOKUYHUM M1 AHOMHUM
MEXaHi3MOM, TiJIPaBIIYHUMHU OIMOPAMU Ta HEMOXKJIUBICTIO OITYCKaHHS CAJIOHY JO PIiBHS 3eMJIi Ha
CBOTOJHIIIHIN JeHb, Ha Mii TOIJISAL, € MOpalbHO 3acTapiiuMu. BoHM moTpeOyroTh CyTTEBOT
MoJiepHi3alii a0 TOTaJIbHOTO0 OHOBIIEHHS MOJICIBHOTO PSITY.

PiBenp komdopTy, yac Ha MIATOTOBYI Ta 3aKJIIOYHI omepaiii B 30HI OOCIyroByBaHHS
MOBITPSIHOTO CYy/IHA, MPOIeNypa CTUKYBAaHHS 3 BXiTHHUMH JBEpHMA JIiTaka TE€X 3acCIyroBYIOTh Ha
NEBHY JOJI0 KpUTHKHU. [HHOBauiliHa KoHuemnuis amOynatopHoro Jjidra Bijg kommadii Bulmor y
0araTboX MO3UIIAX Ma€ 3HAYHI MepeBard y MOPIBHAHHI 3 TPAJAULIHHUMU CHEIMAIIMHAMU JaHOTO
MpPU3HAYCHHS.

Ha mMoro mymKy, BIpOBa/DKEHHS ITEPEIOBOTO JIOCBIMYy y BHUIIE3a3HAYCHOI KOMITAHII MO0
BUPOOHUIITBA aMOYIaTOPHUX JI(TIB € HaraIbHOK HEOOX1AHICTIO AJI1 CTBOPEHHS O11bII KOMPOPTHUX
YMOB Ta CKOpPOYEHHS Yacy TpaHcropTyBaHHs nacaxupiB WCHC 1o moBiTpsHOTO cyaHa.

Cnucok BUKOPHCTAHUX JKepeJt:

1. Ambulift PRV boarding. URL: https://www.bulmor-airground.com/uk/special-prm-boa
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2. JHoctynui midprtu BimnosimHo o EN 81-70. URL: https://www.kone.ua/ua/tools-
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3. Self-propelled ambulift PRM. URL: https://www.aeroexpo.online/prod/bulmor-
airground-technologies-gmbh/product-168562-5365.html

4. Bulmor Manufacturer of Ambulift. URL.: https://www.bulmor-airground.com/uk/ bulmor-
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In airport special transport services, the service life of apron buses is traditionally determined
by the amount of costs for their operation, maintenance and technical service, subject to ensuring
regulatory reliability requirements determined by the performance indicators of the bus. At the same
time, economic indicators such as operating income and profitability are decisive in assessing the
service life of buses.

The use of this approach leads to the fact that the overwhelming majority of buses at Ukrainian
airports do not meet modern international environmental requirements and requirements for ensuring
structural safety, and do not always meet the comfort and convenience of transporting air passengers.

The problem of compliance of apron buses with modern technical and environmental
requirements, as well as safety requirements, is not only organizational and technical, but also socio-
economic in nature. It is important to note that at present, a qualitative update of the requirements for
the technical equipment systems of apron buses based on advances in IT technologies does not occur
over decades, but is measured in years or months.

At the same time, about 78% of the apron bus fleet in Ukraine are apron buses, from the date
of production of which more than 5-7 years have passed, of which about 40% have been in operation
for more than 15 years, and 25% — more than 20 years.

Therefore, the task of establishing indicators that determine the compliance of the properties of
apron buses with the dynamically changing requirements of the external socio-technical environment
is a relevant scientific and technical problem, and its solution is in demand in practice [1 - 3].

An analysis of scientific papers on the topic of the study showed that when determining the
feasibility of operating apron buses, the technical condition indicators of apron buses are used,
namely, performance indicators, i.e. a single-criterion model is used.

Thus, a sufficiently large number of relevant criteria, including environmental and structural
safety, are replaced by a single comprehensive efficiency indicator. Therefore, it is necessary to
develop more flexible multi-criteria mathematical models that allow scientifically sound management
of the efficiency of apron buses, thereby adapting the existing methodological base of their technical

operation to modern requirements imposed by the external socio-technical environment [4].
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To do this, it is necessary to: develop a hierarchical structure of tasks in the system of technical
operation of apron buses, determined by dynamically changing factors of the external operating
environment; form a mathematical model for determining the efficiency maintenance coefficient
(EMC) of apron buses, allowing for an objective assessment of the multi-criteria structure of
requirements for their efficiency indicators; develop an analytical apparatus that determines the nature
of changes in the EMC of an apron bus depending on the mileage since the beginning of its operation;
develop a methodology for determining the EMC of apron buses, which allows for assessing the
compliance of apron buses with the requirements of the operating environment; perform testing and
feasibility study of the effectiveness of the developed methodology for determining the EMC of apron
buses.

Conclusions

The research is based on the hypothesis that the system of technical operation of apron buses is
in a dynamic state, i.e. under the influence of variable factors of the external environment.

In this case, the predicted service life of apron buses in real conditions should be adjusted not
only taking into account traditional correction factors, but also taking into account changes in the
information component of the external environment, determined by new regulatory documents
introduced into effect already in the process of operating apron buses.

The indicator assessing the degree of influence of the external environment on the service life
of buses is the EMC. We will present the process of changing the EMC as a dynamic system with
separate discrete states, at each level of which local tasks are modeled according to formalized
criteria.
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Technology drives the world, and aviation is no exception. Artificial intelligence is being
implemented in this field, though its progress is slower compared to other industries. Still, global
airlines, training centers, and aircraft manufacturers are increasingly investing in Al.

A key focus is improving pilot training, a lengthy and demanding process. Al enhances
simulations with augmented reality and collects detailed data on pilot performance.

Al also assists pilots during flights by increasing situational awareness and reducing instrument
workload, improving crew communication. For example, Garmin’s certified “Telligence” system
uses voice commands to ease cockpit operations [1].

The ALIAS DARPA project features a robotic arm acting as a co-pilot, automating flight
control and reducing crew size. It aims to manage all flight stages, from takeoff to landing.

The U.S. has tested an Al-powered X-62A aircraft in combat scenarios. Al algorithms enabled it to
execute maneuvers and air combat actions against a piloted F-16 [2].

Airports face challenges in customer service. Al-powered chatbots using NLP and LLMs like
GPT-4 help passengers with flight info, navigation, booking, and more.

Al-based baggage systems are gaining popularity due to faster processing and fewer errors.
Their key benefits include:

e Automated sorting: Al helps identify baggage, track its movement, and automatically direct
it to the correct flight or transport, reducing the risk of lost luggage.

¢ Object recognition: Using computer vision and image recognition algorithms, systems can
identify baggage based on barcodes, RFID tags, or even images of the items themselves, ensuring
accuracy and speed of processing.

e Loading optimization: Al can analyze the weight and size of each baggage unit and plan its
optimal placement in the aircraft or other transport, reducing fuel costs and improving safety.

e Security: Al systems can automatically check baggage for prohibited or dangerous items,

enhancing airport security.

Table 1 Advantages and Disadvantages of Al Implementation for Airlines
26

Advantages: Disadvantages:

Cost Reduction: Route optimization and Reliability and Safety: Al must meet strict standards and

technical fault prediction reduce costs. undergo extensive testing.
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Figure 1 shows an Ishikawa diagram, also known as a "fishbone" or cause-and-effect diagram.
It is a tool used to analyze the causes of a specific problem. The diagram helps identify the root causes

of the issue, allowing for more effective problem-solving.
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Figure 1. Challenges and benefits of Al in aviation
Conclusions

Artificial intelligence has enormous potential to transform the aviation industry. Although its
implementation is still at an early stage, significant progress has already been made. However, one
of the main factors holding back the full-scale use of Al in aviation is time.

Due to the high safety standards in aviation, extensive and thorough testing and certification
are required before Al-based technologies can be approved for deployment.
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CYYACHI MATEPIAJIX TA 3ACOBHY JJ151 3AJITMABKU AEPOJPOMHUX
JAE®OOPMANINHUX TEMIIEPATYPHUX LIBIB

Kocrsanrun Timin
Hepacasnuii ynisepcumem «Kuiecokuii agiayitinuti incmumymy, Kuis

Hayxosuii kepienux — Bikmop Jluuux, cm. éuxiaoau

KirodoBi croBa: aeponpoM, repMeTHKH, AeopMaliiiHi TeMIepaTypHi IIBH, PEMOHT aepOIpOMHHX
MOKPHUTTIB.

Ha cboroani oiHi€10 3 akTyalbHUX MPo0sieM OyAIBHUITBA, PEMOHTY Ta BiTHOBJICHHS IITYYHUX
HOKPHTTIB aPOAPOMIB € OPMYyBaHHS Ha MOKPUTTAX aEPOIPOMHHUX JIePOPMAIITHUX TEMITEPAaTyPHUX
mBiB (AJATILL), sixi 3a0e3neuyioTs AedopMariii IMT MOKPUTTS B 3aJEKHOCTI BiJ] TeMIIEpaTypu
HABKOJIMIIIHBOTO cepeaoBuina [1].

AJITHI- me npoMiXKK MK YacTHHaMH OETOHHOTO MOKPHTTS, SIKI IITYYHO CTBOPIOIOTH
(Hapi3aroTh) miciis 3aIMBKHU O0eToHY. I10TiM MPOCTip 3aMOBHIOETHCS CIIELIaTbHUM T€PMETUKOM, KU

JI03BOJIsI€ OETOHHIH MIINTI MOKPUTTS pyxartucs [1].

3 PETSUEAR NI

Puc.1. 3anoBuenns AJITII mactukoro Teknopoliderz 2K TIX [3]
BpaxoByroun pi3Hi migxoau 10 BUpPilIEHHS NpoOieMu obiagHaHHs JedopMaliiHuX IIBIB Ha
aepoJipoMax SK LUBUIbHOI, Tak 1 JepkaBHOi aBialii, OyJl0 MpOBeAEMO aHali3 MarepiajiB, sKi

BUKOPUCTOBYIOThCA 17151 3anuBku A J[TILI.

98



POLIT. Challenges of science today, 1-4 April

['epMeTHK 1)1 3aTMBKH IIBIB SIBJISIE COOOK0 CYMIIII PiJIKOTO TOPOKHBOTO 0ITyMy ab0 TBEpPAOTO
OyniBesbHOTO OITYMY (3 IOJaBaHHSAM 1HIYCTPIaTbHOTO MAacTHIIA) Ta KayqdyKy [1].

SkicTh TepMETHKa 3aJeKUTh BiJl SKOCTI OITyMy Ta KaydyKy. Y CY4YacHHX TEpPMETHKaX
3aCTOCOBYIOTH OyTall€H-CTUPOJIbHI KayUyKH.

Icnye 3 ocHOBHI THIH repMeTHKIB (MacTuK) s AJ[TI:

1. bityMHO-TIO/TIMEpHA MAacTHKa raps4oro 3aCTOCYBaHHS, IKa CKJIAAEThCs 3 0ITyMy Ta KaydyKy
1 Mae rapHy €JacTUYHICTh Ta BUCOKI MTOKAa3HUKHU HA PO3TATHEHHS.

Lleit repmetuk morpeOye MOMEpPeIHBOTO pO3irpiBy. 3aTBEpHiHHS MPOXOAUTH 33 PaxXyHOK
MIPUPOJIHOTO OXOJIOKEHHS. Yac Mmicis SKOro I0MYyCKAaeThCs BUKOPUCTAHHS MOKPUTTS CKilajgae 6-12
TOJIMH 3aJI€KHO B1Jl MOTOJHHUX YMOB.

[Is MacTuka oTpedye CrenialsHoro o0IaaHaHHs 1js HarpiBy a0 temneparypu 180° C i me
MiIXOAWTH Ui BUKOPUCTAHHS HAa BeNMKiM mupuHi mBiB. Hampuknazn, skmo npu OyAiBHUITBI
aepoJIpoMy BUKOPUCTOBYBAIIMCH MITY4YHI OeToHHI rmuutu Tuiy [TAI. [Ipukinagom qaHoro repMeTuka
€ Mmactuka Bemaruact-25 [2].

2. I'yMOBO-0iTyMHa MacTHKa rapsiioro 3acTOCYBAaHHSI, CKJIAA€ThCs 3 OITyMy, KaydyyKy Ta
HanoBHIOBava. [liAXOMUTH I MOTOYHOTO Ta KaMiTAJIbHOTO PEMOHTY IIBIB BEIUKOI IIUPHUHU,
HEBEJIMKUX CKOJIIB TUIAT Ta 1HIIUX Me(EKTiB, IKi BAHUKIIH IIPU SKCILTyaTaIlii.

Lleit repmeTHk moTpedye crieniabHOro 00J1aAHaHHS (aepOAPOMHHUN 3aTMBAIIEHUK) IJIS1 HATPIBY
1o temrnepatypu 180°C 1 He MOke BUKOPUCTOBYBATHCH JUISl 3aJIMBAJIBHUKIB 3 PyKaBOM MPsIMOi Iojaui
MacTUKM y IIOB, TaK K 3a paXyHOK HANOBHIOBaYa 3MEHIIYEThCS TEKYy4iCTh 1 MOXJIMBUN BUX1J
oOafHaHHA 3 Jafy.

[Mpukmnagom miei Mactuku € repmetuk PBB-25 [2].

3. MacTuku XOJIOJHOTO BHKOPUCTaHHS CKJIAJAlOThCSA 3 OITyMy, KaydyKy Ta PO3YMHHHKA.
3aTBep/IiHHSA TaKOT'0 TUITY MAaCTUK MPOXOAMUTh 3aB/SIKM BUIAPIOBAaHHIO PO3UMHHMKA HA MOBITPI.

[TnrocoM 1IbOTO TepMeTHKA € Te, 110 BiH HE MOTpedye HarpiBaHH: Mepe]] BAKOPUCTAaHHSIM Ta He
noTpedye creniaabHoro 0oaagHaHHs PU YKIIaJaHHI.

Age, € 1 MiHyCH, TaKl SIK BUCOKa BapTICTh, IKa y 2 pa3y BUILA HIXK BapTICTb MAaCTUK rapsiaoro
BUKOPUCTAHHS.

Takox OLIBII TPUBAIUM € MPOLEC 3aTBEPIiHHS, L0 HE O03BOJSE BUKOPUCTOBYBATH IO
MAaCTUKY ITJI 4ac MIBUAKICHUX IMMOTOYHHX PEMOHTIB. JI0 TaKMX MACTHK BIJIHOCHUTHCS TE€PMETHK

Teknopoliderz 2K TIX [3].
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Puc.2. 3anuBka mactuku B Aeponopty «bopuctinby [2]

Bucnosok

BuxopuctanHs cy4acHMX TEXHOJIOTiM, MaTepiaiB Ta 3aco0iB ISl MiABHUILEHHS HAAIHHOCTI
AepOJIPOMHHX TOKPHUTTIB € BAKIIMBUM €JIIEMEHTOM a€pPOAPOMHO-TEXHIYHOTO 3a0€3eUeHHSI MTOJIbOTIB
B aeporoprax. AJITIII, 3anexxHo Bijx TeMmreparypu, 3a0e3MedyoTh pyX OSTOHHHX IUIMT, a JJIs iX
3aJIMBKH BUKOPUCTOBYIOTh T€PMETUKH TPHOX THUIIIB: OITYMHO-TIOJIIMEPHI, TyMOBO-0ITYMHI MacTUKH
rapsiuoro 3acTOCyBaHHS Ta MACTHKHU XOJIOJAHOTO BUKOPUCTAHHS, KOXKEH 13 SIKUX Ma€ CBOI IIepeBary,
HEJIOJIIKM Ta c(hepH 3aCTOCYBAHHS 3aJI€KHO BiJl YMOB PEMOHTY a€pOAPOMHHUX MTOKPHUTTIB.
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AHAJII3 CYYACHUX TEXHOJIOT'TH TA 3ACOBIB MAPKYBAHHSA AEPOJPOMHUX
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CyuacHl TEXHOJIOT1I MapKyBaHHs aepOJPOMHHMX IOKPUTTIB CHpPSIMOBAHI Ha ITiIBUIICHHSI
OC3IMeKu TMOJbOTIB, €(PEKTUBHOCTI EKCIUTyaTalii aepoaApoMiB Ta 3HWKEHHS BHUTpAT Ha iX
00CIIyroByBaHHS.

J10 TaKuX TEXHOJIOTIH BiTHOCSAThCS:

- BUCOKOTOYHE PO3MUJICHHS, IKEe Iepe0ayae BUKOPUCTAHHS CIEI1alli30BaHUX PO3MIIIIOBAYIB
Ta JI03BOJIsSIE HAHOCUTH (papOy Ha MOKPHUTTS 3 BUCOKOIO TOUHICTIO Ta PIBHOMIPHICTIO. Taka TeXHOJIOT1s
3HIKY€ BUTPATy MaTepiajiB Ta MOKpAIIYy€ SKICTh MApKyBaHHS a€pOJPOMHUX MOKPHUTTIB.

- aBTOMATU30BaHi CHCTEMH MapKyBaHHS BUKOPHCTOBYIOTh aBTOMAaTH30BaHi CUCTEMH, KEPOBaH1
GPS 1 103BONIAIOTE MIBUAKO Ta TOYHO HAHOCHUTH MapKyBaHHS Ha BeJMKi aepoapoMHi romm. Lli
TEXHOJIOT1] BUKOPHCTOBYIOTh POOOTH30BaHI MapKyBajibHI MammuHu Ta GPS-HaBiramito a1 TOYHOTO
HAHECEHHS PO3MITKH, IO JO3BOJISE MIBUIKO 1 TOUHO HAHOCUTH MapKyBaHHS, MiHIMI3yIOUH JIFOJCHKi
MIOMHIJIKH 1 3a0€31eYyr0ur BUCOKY e(peKTUBHICTS [3,5].

- TexHojorii 3D-MapkyBaHHS Ha CbOTOJHI € EKCIIEpUMEHTAIbHUMHU. BOHH 03BOJISIOTH
CTBOPIOBATH pebepHE MAPKYBAHHS I OKPALICHHS BUTUMOCTI Y CKJIaJHUX TOTOJTHUX YMOBaX, 1110
€ BYKJIMBUM /17151 3a0€31e4eHHs 0e3MeKH MOJIbOTIB B aepONopTax.

Byno mpoBeneHO aHalli3 Cy4acHHX MaTepiamiB, sIKi € TEpCHEKTHBHUMHU MpPH IPOBEICHHI
MapKyBaHHS a€POJIPOMHUX MMOKPHUTTIB [2, 4].

AHani3 nokasye, 110 BBUKOpPUCTaHHsS (pap0d HAa OCHOBI E€MOKCHUAHHUX CMOJ, IMOJIIypeTaHiB Ta
IHIIMX CydYyacHUX IIOJIMepiB 3a0e3neuyye JOBrOBIYHICTb MAapKyBaHHS, CTIMKICTH A0 3HOCY,
aTMoc(epHUX BIUIMBIB Ta MAJTMBHO-MACTHJIBHUX MaTepiaiB.

JlocuTh MOMIMPEHUMH € TEPMOIUIACTUYHI MaTepialid, IKi HAHOCSATHCS Y PO3ILIABICHOMY CTaHi,
MIBUJIKO TBEPJAHYTh 1 YTBOPIOIOTH MillHE Ta JOBroBiuyHe MNOKpUTTA. Lli MaTtepianu ocoOnuBO
e(eKTUBHI JI1 HAHECEHHS MapKyBaHHA Ha IOKPUTTSA aepoJpOMIB 3 BUCOKOIO 1HTEHCHBHICTIO
MOBITPSIHOTO PYXY.

Jocuth e(peKTUBHOIO TEXHOJIOTIEI0 € BUKOPUCTAHHS NPePOPMOBAHUX TEPMOIUIACTHUHUX
CTPIYOK CTPIYOK, Ki BHUTOTOBISIOTHCS 3a3/1aJI€Ti/Ib 1 HAHOCSATHCS Ha MOKPHUTTS HUIIXOM HarpiBaHHS.
Taka TexHOIIOTIs1 3a0€31e4ye TOYHE Ta [IBHIKE HAHECEHHSI CKIIQJIHUX EIEMEHTIB MapKyBaHHSI.

Jlns MapKyBaHHSI aepOJPOMHUX MOKPUTTIB BUKOPHUCTOBYIOTHCS (papOopo3nmitoBaui (Airless
Paint Sprayers), mammuu ans HaneceHHs JniHiM (Line Marking Machines), Tepmorutactuuni
wiaBwibHuku (Thermoplastic Melters), mamuuu 3 GPS-nasiramiero (GPS-Guided Marking
Machines) Ta inmmi [1].

[HHOBAIIITHUMU €JIEMEHTaMHU CYYaCHUX TEXHOJIOTiIH MapKyBaHHS aepOJPOMHHX TOKPHUTTIB €
BIIPOBA/DKCHHS IHTEJICKTYaTbHUX CUCTEMH MAapKyBaHHs, SKi JO3BOJIIOTH KOHTPOJIOBATH CTaH
MapKyBaHHs a€pOIPOMY B PEKUMI peasibHOTO 4acy 3a JOIMOMOT'OI0 CEHCOPIB Ta Kamep, 110 J03BOJIsIE

CBOEYACHO BUSBIISITU Ta YCYyBaTH MOIIKO/HKEHHS MOKPUTTA. TakoXk BEIETHCS PO3POOKA €KOJIOTTUHO
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YUCTUX MaTepiajiB UIsi MapKyBaHHS, SIKI HE MICTATh IIKIJUIMBUX PEYOBHUH, IO € BAXIUBUM JIS
€KOJIOTIYHOT O€3MeKH aepoTopTy.
BucHoBok

CydacHi TexHOJOril MapKyBaHHS AaepOJAPOMHUX TIOKPUTTIB € BAXJIMUBOI CKJIAIOBOIO
3a0e3nedyeHHs O€3IeKH MOoJbOTIB Ha aepOoIpOMax IMBUIBHOI aBiarfii.

BukoprucranHs 1HHOBallIMHMX MaTepialliB, TaKUX SK TepMoIuiacTU4Hi (apOu, XoJoaHi
TUTACTUKH, CBITJIOBIAOMBHI Ta (DIyOpEeCIEHTHI MaTepialii, a TAKOXK €KOJIOT1YHO YHCTI iX BapiaHTH,
JI03BOJISIE TOKPAIIUTH SIKICTh MAapKyBaHb Ta X 3HOCOCTIMKICTh 32 PI3HUX MOTOJHUX YMOB.

ABTOMaTH30BaHI CHUCTEMH MapKyBaHHS, 110 BUKOPHUCTOBYIOTh POOOTH30BaHI TEXHOJIOTI Ta
GPS-HaBirarito, CipusitoTh MiJABUIIICHHIO TOYHOCTI 1 MIBUJKOCTI HAHECEHHSI PO3MITKH, 110 B CBOIO
4epry MigBUIIYE 3arajibHy 0e3MeKy acpoapOMiB.
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Modern airport operations are rapidly changing under the influence of digitalization, passengers
growth and new security requirements. Growing competition between airports, as well as passengers

expectations for fast and comfortable service, are driving the introduction of innovative technologies.
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The focus is on optimizing passengers service processes, including check-in, control, boarding and
other interactions.

One of the key areas of innovation is the introduction of self-check-in systems [1]. Instead of
traditional staffed counters, passengers can use self-service kiosks in the terminal or airline mobile
applications to check in online and download boarding passes. Automated baggage drop-off counters
are also being actively implemented. This reduces the workload on staff, shortens queues, and speeds
up the overall passenger journey from the entrance to the waiting area.

Innovative airports are also introducing biometric identification of passengers: face scanning,
fingerprinting. This data is used at all stages, from check-in to boarding. For example, at Frankfurt
International Airport, biometric boarding has already become a standard, and in Singapore Changi,
the entire passenger journey is secured by a single “digital face”. London's Heathrow Airport has
already implemented a full cycle of contactless passage without human intervention. The main
advantages are contactlessness, speed, accuracy, and security.

Another area of optimization is the use of robotic assistants in service areas. Airports in Japan,
China, and Qatar are already using mobile robots to help passengers navigate the terminal, scan
boarding passes, and answer common questions in several languages. Such solutions not only
simplify navigation, but also demonstrate a modern level of service.

The Smart Airport concept involves automated passenger flow management [2]. Video
analytics cameras detect crowds, artificial intelligence predicts congestion at checkpoints, and
systems automatically redirect passengers or open new turnstiles. It avoids delays and reduces the
queues during peak hours. Artificial intelligence is also used to automatically redistribute staff,
predict flight delays, and optimize schedules in the event of weather changes.

Particular attention should be paid to the use of mobile applications as a tool for interacting
with passengers. Using a smartphone, a passenger can receive push notifications about delays, gate
changes, boarding times, and other important updates. This reduces the workload on information
desks, increases awareness and reduces passenger stress [3].

In Ukraine, the introduction of innovations is actual factor. Boryspil Airport has a self-check-
in system, mobile boarding passes, electronic displays, and partially automated document checks [4].
However, many regional airports do not yet have a sufficient technological level. After the victory
and the rebuilding of the airport infrastructure, it is important to incorporate modern digital solutions
at the design stage. New or rebuilt airports should become an example of intelligent passengers
service management.

Conclusion
Innovative solutions, such as self-check-in, biometric identification, and passenger flow

automation, increase throughput, reduce queues, and minimize the human factor in passenger service.
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They are already working effectively at the world's leading airports and can be adapted to the
Ukrainian realities. For Ukrainian airports, especially dor regional ones, the using of such

technologies is perspective for modernization and efficiency increasing.
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Modern airports are strategically important facilities that must ensure a high level of passenger
and staff safety. With global threats such as terrorism, illegal trafficking of illicit substances and cyber
threats on the rise, there is a need to implement advanced security technologies [1].

Automation of security processes, the use of artificial intelligence (Al) and the expansion of
video surveillance capabilities significantly improve threat monitoring and forecasting. The
introduction of these technologies allows for a quick response to dangerous situations and minimises
the impact of the human factor.

Airport security starts with controlling access to the airport and certain restricted areas. The
introduction of biometric face recognition systems and voice identifiers can significantly improve the
accuracy of verification and reduce the risk of using fake documents.

For example, Los Angeles International Airport uses Al-enabled smart turnstiles that

automatically check passengers' documents, recognise their faces, and even assess their behaviour to
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identify suspicious individuals. This significantly reduces waiting times and makes screening more
efficient [2].

Artificial intelligence plays a key role in airport video surveillance systems. Previously, control
was carried out exclusively by operators, which limited the ability to constantly monitor all areas of
the airport. Now, smart cameras use machine learning algorithms to automatically recognise
dangerous situations.

For example, London Heathrow airport havs introduced a system for analysing passenger
behaviour: if a person stays in the security zone for a long time without an obvious reason, Al
automatically notifies the security service. Similar technologies are used at New York airports, where
cameras can identify suspicious movements or unattended items [3].

One of the main threats in air transport is the transport of prohibited or explosive items. Thanks
to Al, modern X-ray scanners have learnt to recognise objects of even complex shapes that can be
hidden in luggage.

For example, Heathrow Airport uses smart baggage scanners that can determine the chemical
composition of a liquid or the contents of a container without having to open it using 3D analysis and
Al. Such systems help reduce the number of manual checks and shorten the time it takes to pass
security.

One of the most promising areas of Al application in airport security is the analysis of large
amounts of data to predict potential threats [4].

Dubai International Airport uses a risk analysis system that processes information about
passengers, their travel routes, previous travel history, and even their behaviour during security.

One of the newest solutions for airports is the use of autonomous drones to patrol the territory
and respond quickly to incidents. Amsterdam Schiphol International Airport is testing a system of
observer drones that can independently monitor the perimeter, detect suspicious objects and even
recognise people in restricted areas.

Conclusion

The implementation of artificial intelligence significantly improves the efficiency of airport
security by making it more accurate, automated and fast. The use of biometric identifiers, intelligent
video surveillance, smart scanners and autonomous drones allows for the rapid detection of potential
threats, reducing the workload of airport staff.

Further developments in Al technology may include even deeper integration with global
security systems, which will create a more reliable, efficient and predictable aviation security system
in the future.
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The rapid development of artificial intelligence (Al) and automation has significantly
transformed airport operations, with baggage handling being one of the most critical components of
the passengers experience. Efficient baggage management not only improves operational efficiency
but also reduces delays, lost luggage incidents, and security risks. Modern airports are integrating Al-
driven solutions such as RFID tracking, automated sorting systems, and robotic baggage
transportation to enhance service quality and reduce human error. However, the growing reliance on
digital and automated systems raises concerns about cybersecurity and operational vulnerabilities,
requiring a balanced approach to ensure both efficiency and security [1]. One of the most
transformative technologies in baggage handling is Al-powered tracking and sorting systems.
Traditional barcode-based baggage tracking methods are being replaced with RFID technology,
allowing for real-time monitoring of each piece of luggage throughout its journey. Airports such as
Hong Kong International and Amsterdam Schiphol have implemented RFID baggage tracking,
resulting in a significant reduction in lost and mishandled bags. Al algorithms analyze baggage
movement patterns, predict potential bottlenecks, and automatically reroute luggage in case of
disruptions, minimizing transfer delays and passenger inconvenience. Furthermore, Al-driven
baggage sorters enhance accuracy by using computer vision and deep learning to identify and
categorize bags based on size, weight, and destination, improving overall efficiency. The introduction

of autonomous baggage handling systems is revolutionizing how luggage is transported within
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airports. Autonomous guided vehicles (AGVs) and robotic conveyors are being deployed to transport
baggage between check-in counters, sorting areas, and aircraft loading zones without human
intervention. For instance, Munich Airport has integrated Al-powered AGVs into its baggage
handling system, reducing manual labor dependency and ensuring faster, more accurate baggage
delivery. These autonomous systems are equipped with sensors that detect obstacles and dynamically
adjust routes to avoid congestion, ensuring seamless transportation even during peak hours.
Additionally, Al-assisted robotic arms are being tested for automated baggage loading onto aircraft,
further reducing turnaround times and operational costs [2].

Security is a major concern in baggage handling, and Al is playing a crucial role in
strengthening screening procedures. Advanced machine learning algorithms are now used in baggage
scanners to detect prohibited and potentially hazardous items with higher accuracy than traditional
X-ray machines. Al-powered security scanners can analyze multiple layers of a bag’s contents in real-
time, identifying anomalies and flagging suspicious items for further inspection. Airports like London
Heathrow and Singapore Changi have adopted Al-enhanced screening technologies to improve threat
detection while minimizing passenger delays.

Additionally, Al-driven behavioral analysis systems can monitor passenger interactions with
baggage claim areas, identifying potential security threats and alerting authorities in case of
suspicious activities [3].

One of the persistent challenges in airport baggage handling is misrouted or delayed luggage,
often caused by logistical errors or inefficiencies in manual sorting. Al-driven predictive analytics
can significantly reduce these incidents by analyzing historical baggage movement data and
predicting potential failures before they occur.

For example, Al-powered decision-making systems at Dubai International Airport monitor
weather conditions, aircraft schedules, and baggage flow rates to proactively adjust handling
operations. Moreover, mobile applications integrated with Al allow passengers to track their baggage
in real-time, providing updates on location and expected arrival time, enhancing overall customer
satisfaction.

Conclusion

The integration of artificial intelligence and modern technologies in baggage handling is
revolutionizing airport operations by enhancing efficiency, security, and customer experience. Al-
powered tracking, automated sorting, robotic transportation, and advanced security screening systems
have significantly reduced baggage mishandling and improved operational reliability. However, the
growing reliance on digital infrastructure necessitates a proactive approach to cybersecurity to

mitigate potential risks. By balancing technological advancements with robust security measures,
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airports can achieve a seamless and reliable baggage management system that meets the demands of

modern air travel.
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KirouoBi cioBa: ABUTYH BHYTPIIIHBOTO 3TOPSIHHSA, aBialliifHa Ha3eMHa TEXHiKa, 1HTepdepeHIis

0110r0 CBiTJIA, TIarHOCTHKA KOMITOHEHTIB, IHTEp(hepoMeTp.

B ocHOBI nocmimkeHHs JaHUX Te3 JAOMOBIAI — BIPOBA/PKEHHS IHHOBAILIMHOT TEXHOJOTi
JIarHOCTYBAHHS B MPOLIEC] KOMIUIEKTYBaHHS JABUI'YHIB BHYTpIIIHbOTO 3ropsHHs (/IB3) aBiauiiinoi
HazeMHO1 TexHIkH (AHT). Po3risinaeTscs BUKOpHCTaHHS 1HTEppEepoMeTpa B mapi 31 crenialbHUM
nporpaMHuM 3a0e3neueHHsIM. OCHOBHMI pe3ynbTaT — YyHIQIKalisl Ta NPUCKOPEHHS Mpolecy
niarnoctyBanHs JIB3 AHT. [IpononyeTbces BrpoBasKeHHS IHTEPPEPOMETPUIHOTO METOTY B TIPOIIEC
pemonty /IB3 AHT.

AKTyalbHICTh TEMH TPYHTYETbCS Ha MyOmikanii B rpyaHi 2024 poky B aBialiifHOMy >XypHai
MTU Aero Engines “Aeroreport” mpeacTaBieHHs 1HHOBAIiI{HOI BUMIpIOBaJIbHOI CHCTEMH Scan
Express: 3D ckanyBaHHs Ae(eKTiB geTajiell aBialliiHOTO JABUTYHA, sika MOKe (DIKCyBaTu y TpbOX
BHUMIpax TMOIIKO/PKEHHS KOMITOHEHTIB aBlallifHOTO JBUTYHA TIUOMHOTO Bix 20 Mkwm [1].

Merta nociiKeHHs — BOPOBAIUTH ICHYIOUNH 1HHOBAITIHHUN METOT TIarHOCTUKH KOMITOHEHTIB
aBiallifHUX JABWIYHIB, a came iHTepdepoMeTpis OiTOro CBiTIA, AN AIATHOCTHUKH KPUTUYHO
HaBaHTaxxeHux Aeraneii JIB3 AHT.

Marepianu Ta MeTomu: OO0 €KTH, SIKI JOCTIKYIOTHCS 1HTEPHEPOMETPOM Y BHUIAIKY
aBialliifHOro IBUTYHa — 1€ JIONMATKU TypOiHM Ta KommpecopiB. OCHOBHA BIACTUBICTh JIOMATEH
TypOiHU — )KOPCTKICTH 1 )KapocTiiKicTh. Y Bunaaky /B3 aBiamiiiHoi Ha3eMHOT TEXHIKH MPOIIOHYEMO

BUKOPHUCTOBYBAaTH MeTOJ iHTepdepomeTpii OUTOro CBiTIa s JIarHOCTUKH KOJIIHYACTUX BalliB,
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mIaTyHiB Ta kiamaHiB. Lle pyXomi KOMIIOHEHTH [BHMIyHA, SIKI MalOTh BJIACTUBICTH YTBOPEHHS
MIKPOTPILIUH 3 MOAAIBIINM PYHHYBaHHSAM JI€Talll Ta arperaty B LiJIOMY.

Pesynbratu: mepmmii ofepaHHil pe3yibTaT — IHHOBalllHA TEXHOJOTIS J1arHOCTYBaHHS
KOMITOHEHTIB aBiallifHOTO ABUTYHA 3 BUKOPUCTaHHAM iHTepdepoMeTpii O17I0T0 CBITIIA ICHYE Ta BKE
peaNbHO BIPOBAHKCHA B TEXHOJIOTTYHHI IMPOIEC PEMOHTY ABUTYHIB mpoBigHOI0 ¢dipmoro MTU.
Hpyruii pesynbrar — BUTpaTa poOOYOro yacy Ha [IarHOCTYBaHHSI BIPOTAHMX MOIIKOKEHb
KOMITOHEHTIB JIBUTYHA Ha MOPSAO0K MEHIIA, HIXK IPYU BUKOPUCTAHHI KJIACHYHOTO METOy (BUBUYEHHS
3JIinKa mij Mikpockorom). Tperiit pesyabrar — psn gipm: Zygo Corporation, Renishaw, Keyence
Corporation BHpOONSIOTH JiarHOCTHYHI BUMIpIOBAJIBHI cHcTeMH Ha 0a3i iHTepdepomerpa i
IPOTPAMHOTO 3a0€3MeYEeHHS BXKe JUISl IIarHOCTUKYA KOMIIOHEHTIB ABUTYHIB BHYTPIIIHBOTO 3TOPSTHHSA
[2-4].

OcCHOBHI pe3yJibTaTH TPH BIPOBAKCHHI JaHOI IHHOBAIIMHOI TEXHOJOTIl TOJSATAIOTh B
OTIOCEepEeIKOBAHOMY ITiJIBUILEHH] HAIHHOCTI BIAPEMOHTOBAHUX JBUTYHIB Ta 3HWKEHHI COO1BapTOCTI
PEMOHTY, 3arajlbHOMY IiIBUIIICHHI KOHKYPEHTOCTIPOMO>KHOCTI MiATPUEMCTBA.

BucnoBox

L{iHHiCT, OTPUMAHUX pE3YyJbTATIB MOJATa€ B YAOCKOHAICHHI TPaAULIMHOT TEXHOJOTI]
niarHoctuku neraneit /IB3 AHT meTomom KOHTpacTHOT PEYOBMHM YM BIOMTKIB O TEXHOJOTIT 3
BUKOPHUCTAHHAM iHTepdepomeTpa Ta creliaJbHOro mporpamHoro 3adesneyeHHs. HoBuil meton €
TEXHOJIOTIYHUM Ta HaJa€ BUTPAll [0 yacy IIOoHaiMeHIe y 5 pa3iB y MOPIBHSAHHI 3 TpaaUIiiHIMU
METO/IaMH JIIarHOCTYBaHHS IIJTICHOCTI KOHCTpYyKIIii JIB3.

[Ipy  nocnimKeHHI PO3MVISIHYTO  1HHOBAIlMiHI  TeXHOJorii 3abe3MeueHHs MPOILECIB
niarHoctyBanHs JIB3 AHT, axi MOXyTh 3a0€3MeUUTH CYTTEBUM BIUTMB Ha MIIATPUMKY CEKTOPY
TexHIYHOTO oOciyroByBaHHs HasgBHOi AHT B aepomoprax YkKpaiHu y NOBO€HHHUH mepiof, Ta y
Maif0yTHbOMY HaJaTH MOXJIMBICTh 3aJyYMTH IHBECTOPIB Ta MAPTHEPIB A0 MPOEKTIB CTBOPEHHS B
Hallllif 1ep’kaBl HOBUX LIEHTPIB TexHiuHOro oociyroByBanHs AHT.
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Po3BuTok aBiamiiHOi iHppacTpyKTypu Ta 301IbIICHHS 1HTEHCUBHOCTI TOBITPSIHOTO PYyXY
BUMAaralTh BIIPOBA/PKEHHS HOBHUX TEXHOJOIIM [ e(QEeKTHUBHOIO YINpaBliHHSA MOBITPSHHUM
tpadikoM. Bukopucranus mrydnoro intenekty (ILI) ta texnomnoriii ananizy Benukux naHux (Big
Data) m103Bossie ONTUMI3yBaTH MPOIIECH KOHTPOJIIO TOJIBOTIB, 3MCHIIUTH 3aTPUMKH Ta TiIBUIIHTH
Oe3mneky aBianepeBeseHs [ 1, 2].

Merta. JlOCHiOUTH MOMJIMBOCTI 3aCTOCYBAaHHS I1HTENEKTYaJbHUX CHCTEM YIIPaBIIiHHS
HOBITPSHUM pyxoM, Io 0a3zyrorscst Ha TexHonorisx LI ta Big Data, mis ontumizanii poGotu
CY4YacHHUX aepOIOPTiB.

Marepianu ta Meroau. s JOCHIIKEHHS BUKOPUCTAHO aHali3 CyYaCHMX HayKOBHMX
nyOuikanii, MpaKTUYHUX KEHCIB Ta peaJbHUX BIIPOBAKEHb IHTEJIEKTyallbHUX CUCTEM B aepoIopTax
cBiTy. OCHOBHI METOAM JTOCIIPKEHHS BKJIIOUAIOTh:

v METO/]I MOPIBHSUIBHOTO aHaJli3y, IKUW TO3BOJIUB OLIHUTH €(PEKTUBHICTh TPaJULIIHHUX
Ta IHTEJIEKTYaJIbHUX CUCTEM YIPABIiHHS MOBITPSHUM PYXOM;

v METOJI MaTeMaTHUYHOTO MOJEIOBAHHs, IO BUKOPUCTOBYETHCA JUIA aHAJI3y
aIrOpUTMIB IPOrHO3YBaHHS aBialiiHoro Tpadiky Ha ocHoBl Big Data;

4 METOJl CTaTUCTUYHOTO aHalli3y, 3aCTOCOBAaHMM Uil  OLIHKH  Pe3yJbTaTiB
BIIPOBA/KEHHSI LITYYHOT'O IHTEJIEKTY B YIPaBIiHHI MOBITPSIHUM PyXOM;

v METO/I €KCHEepPTHOTO OI[IHIOBaHHs, 110 0a3yeTbcsd Ha aHaji3l JyMOK aBilalliiHUX
¢axiBmiB M040 €(hEeKTUBHOCTI HOBUX TEXHOJIOTIH.

JlocmimpkeHHs: 0a3yeTbesi HA pealbHUX JTaHWX BIPOBA/DKECHHS 1HTEIEKTYAIBHUX CHUCTEM Yy
HPOBIAHUX aeponoprax, Takux sik London Heathrow, Amsterdam Schiphol Ta Singapore Changi, siki
aKTUBHO BUKOPUCTOBYIOTH TexHosorii LI ams ontumizanii aeponasiranii [3].

PesynbpTatu nocniakeHb MokHa cOpMYIIIOBaTH HACTYITHUM YHHOM:

1. OnTumizaniga asianiiiHoro Tpadiky. Bukopucranns Big Data nos3Bosise anamizyBaTu
ICTOpUYHI Ta MOTOYHI JaHI MPO MOJbOTH, METEOYMOBH Ta CTaH 3JIETHO-TIOCAJKOBUX CMYT JUIs

CTBOPEHHSI TOYHUX MPOTHO31B MOBITPSHHOTO pyXy. Lle 103Bossie He nuIIe MiHIMI3yBaTH 3aTPUMKHU
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peiiciB, ane ¥ epeKTHBHINIE PO3MOIUISATH PECYpPCH aepoIopTy, 3MEHINYIOUM HABAHTAKCHHS Ha
JIUCTIETYEPCHKI CITYKOH.
2. AnantuBHe KepyBaHHs MoJboTaMu. LIITydHUI IHTENEKT JoIIoMarae KOpUTryBaTH TPAEKTOPIl
MOJILOTIB TA ONMEPATUBHO MEPEPO3NOIUIATH HABAHTAKCHHS MK JHCIIETYEPCHKUMHU LIEHTPAMH IS
YHUKHEHHSI 3aTPUMOK 1 MEpeHaBaHTaXeHHS MOBITpsHHOrO mpoctopy. Kpim Toro, LI 3maTHwmii
ABTOMATUYHO BPAaXOBYBATH 3MIHU Y METEOYMOBAX Ta MOBITPSIHOMY PYCi, IPOMOHYIOUN ONTHUMAJIbH1
QIbTEPHATUBHI MAPIIPYTH B PEKUMI pEaTbHOTO Yacy.
3. besneka Ta aBromarm3aumif. I[HTENEKTyaJdbHI CHCTEMH BUKOPUCTOBYIOTH QJITOPUTMHU
MAIIMHHOTO HAaBYaHHS JUIsl BUSBICHHS IMOTEHLIMHMX 3arpo3 1 aBTOMAaTHYHOTO pearyBaHHS Ha
HECTaHJApTHI CHTYyallii, [0 3HAYHO IiJBUIIYE PIBEHb OC3MEKH IMOJBbOTIB. Taki CHCTEMHU MOXKYTh
IPOTHO3YBAaTH MOJKJIMBI TEXHIYHI HECHPABHOCTI, aHAII3YIOYHM JaHI 3 JAaTYHMKIB JIiTaka, a TaKOXK
JOTIOMAraTy y BHSIBJICHHI HECAaHKI[IOHOBAHHUX O0'€KTIB y MOBITPSHOMY IIPOCTOPI.
4, [IpakTuune 3actocyBanHs. [IpoBinHi aepornoptu cBiTY, Taki sk JIongou-Xitpoy, ®pankdypt
ta Yukaro-O’Xapa, akTUBHO BIPOBAKYIOTh CHCTEMHU IMPOTHO3YBaHHS IOJBOTIB, IO JI03BOJISIE
3MCHIIUTH 3aTPUMKH 110 15% Ta 3eKOHOMUTH 3HauHI pecypeu [4].
BucHoBok

BuxopucTtanHs iHTeIeKTyaJbHUX CUCTEM YIPaBIiHHS MOBITPSHUM pyxoM Ha ocHoBi LI Ta
Big Data no3Boisie CyTT€BO MiABHIIUTH €(QEKTUBHICTH pPOOOTH aepornopTiB, MOKPAIIUTH
IIPOTHO3YBaHHS aBlallliHOrO Tpagiky Ta 3HM3UTH HaBaHTaXeHHs Ha aucnerdepiB. [loganpiumit
PO3BUTOK IIUX TEXHOJIOTiH CHIPUSATHME CTBOPEHHIO TIIOBHICTIO aBTOMATH30BaHOI EKOCHCTEMH
yIpaBIiHHSA MOBITPSHUM IIPOCTOPOM. A TaKOK BIPOBA/KEHHS TAKHX PIIIEHb CIIPUITUME 3HUKEHHIO
onepaliiHUX BUTPAT aBIaKOMIIaHi{, MiJBUIIEHHIO DPIiBHSA O€3MeKH MOJbOTIB Ta MOKPAIIEHHIO
€KOJIOT1YHOT CTIHKOCTI 32 paXyHOK ONTHMI3allli BAKOPUCTAHHS MAJIbHOTO Ta 3MEHIIICHHS IIK1JTUBUX
BUKHIB.

CnucoKk BUKOPHCTAHUX JKepeJr:
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YK 629.735.083
BUKOPUCTAHHSA AJIbTEPHATUBHUX JUKEPEJ EHEPIIT )11 ABTOHOMHOI'O
KUBJIEHHSA AEPOITIOPTIB

AHTOH KaByHeHKo
eporcasnuit ynieepcumem « Kuiscoxuu asiayitinut incmumymy, Kuis

Hayxosuii kepienux — Onena Xapuenko, K.m.H., 0oy.

KitouoBi ciioBa: albTEpHATHBHA CHEPreTHKA, aBTOHOMHE JKHBJICHHS, aepoOIOpPT, BiJHOBIIOBaHI
JDKeperia eHeprii, eHeproe()eKTUBHICTD.

CydacHi aeponopTH € BEIMKUMHU €HEProCIOKUBAYaMHU, 1 Yepe3 3pOCTaHHS €KOJIOTTYHUX BUMOT
1 He0OX1THICTh 3HM)KCHHS BUTPAT BCE OIBIIE 3 HUX MEPEX0/IATh Ha aIbTEPHATUBHI JKEpea eHeprii,
Taki sIK COHsYHa, BITpOBa Ta BojHERa [ 1, 2].

ABTOHOMHI CHCTEMHU CHEPro3a0e3leyeHHs] 3MCHINYIOTh 3aJCKHICTh BiJ] EIEKTPOMEPEIK,
MiBUIIYIOTh CTIMKICTh y HaJ3BUYAHMX CHUTYyaIlisiX Ta CIPHUSIIOThH CTBOPEHHIO €KOJOTIYHO YUCTOI
1H(PaCTPYKTYypH, SIKY B3KE YCIIIITHO BIPOBAIKYIOTH JI€AKl apOTOPTH.

MeTtoro JOCHIDKEHHST € aHali3 e()eKTUBHOCTI allbTepHATHBHUX JDKEpEN eHeprii Juis
ABTOHOMHOTO KHMBJICHHS a€pPOIIOPTiB, & TAKOK BU3HAYCHHS ONTUMAIBHHUX TEXHOJIOTIYHUX PIllleHb
JUTSL BIPOBA/KEHHS B CYYaCHUX yMOBaX..

JlocnimkeHHs TPYHTYEThCS Ha aHalli31 CydaCHUX CHCTEM albTEPHATUBHOTO EHEProMOCTayaHHs,
110 BUKOPUCTOBYIOTBCS B a€pONOPTax CBITY. PO3MISIHYTO Taki TEXHOJIOTII:

o consuni enektpoctanili (CEC): Tesla Solar Panels, SunPower, First Solar;

e BiTpOBI enekTpoctaniii: Vestas V150-4.2 MW, Siemens Gamesa SG 14-222 DD;

e BojaHeBi nanuBHi enemenTu: Ballard FCmove, Plug Power GenDrive;

e cuctemu 30epiranns eneprii: Tesla Powerpack, Siemens Fluence, LG Chem RESU;
e TteorepmanbHi cuctemu: Climeon C3, Ormat Energy Converters.

MeTo10510Tis TOCIHIIKEHHS BKIIIOUAE aHalli3 eHeproe(eKTUBHOCTI, €KOJIOTIYHOTO BIUIMBY Ta
€KOHOMIYHOT JIOIITBHOCTI BIPOBA/DKCHHS aJbTEPHATUBHUX JDKEpEN €Heprii B aepomopTax,
BUKOPHCTOBYIOUHM JaHl peajbHUX MPOeKTiB, 30kpeMa Solar PV Farm B aeponopty /lenBepa Ta
BOJIHEBY YCTaHOBKY B aepornopty ['amOypra [3].

JocnimkenHss 0a3yeTbcss Ha MOPIBHSUIBHOMY aHaji31 TEXHIYHUX XapaKTepUCTHUK, BapTOCTI
peaitizailii Ta JOBrOCTPOKOBHX MEPEBAr X CUCTEM.

Takox BpaxoBYIOThCS PET10HAIBbHI KJIIIMAaTUYHI OCOOJIMBOCTI, 1[0 BIJTUBAIOTH Ha €(DEKTUBHICTH

PI3HUX JKEpes eHeprii.
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Puc. 1. BitpoBa enextpoctanuis Siemens Gamesa SG 14-222 DD

1. CoHsIUHI €IEKTPOCTAHIIIT TOKA3aJIi BUCOKY €(DeKTHBHICTH B a€POITOPTaX 3 BEIIMKOIO TUIOIICHO
naxiB TepMiHaiiB Ta anrapiB. Hanpuknan, Solar PV Farm y JlenBepi renepye nonaxa 10 MBT eneprii.

2. BitpoBi TypOiHU e(deKTUBHI JUIsl aepoNOpTiB, PO3TALIOBAaHUX Yy BITPSHUX pErioHax, aie
noTpeOyIOTh BEIMKHX IO JIsl BCTAHOBJICHHS.

3. Boxnesi nanuBHi enemeHTH, Taki sk Ballard FCmove, 3acTOCOBYIOTBCS [UISL JKUBJICHHS
HA3eMHOTO TPAHCIIOPTY Ta aBapiiHUX CHCTEM, 3a0e3Ieuyroun Oe3nepepBHyY MMo1aqy eHeprii.

4. Cucremu HakonuyeHHs eHeprii, sk-oT Tesla Powerpack, 3a0e3neuyroTs 30epesxeHHs
eJIeKTpoeHeprii Ta ii BUKOPUCTaHHsS B TOJMHU IIKOBOTO HABaHTAXEHHsS, L0 3MEHIIY€E BUTPATH
AepOIIOPTiB Ha €JIEKTPOCHEPTIIO.

5. 'eoTepmainbHi CUCTEMH BUKOPHUCTOBYIOTHCS JUISl OTAJICHHS Ta KOHAMIIIIOBaHHS OYIiBElb,
3HWKYIOUH CIIO’KUBAHHS TPAIULIMHUX eHepropecypcCiB.

BucnoBok

BripoBapkeHHsT ambTepHATUBHUX JDKEPET €HEprii B aeponopTax JI03BOJSE 3HAYHO 3HU3UTH
3QICKHICTh BiJl TPAAUIIAHUX EHEPrOCHCTEM Ta CIPHSE TIJABUIICHHIO EKOJOTIYHOI CTIHKOCTI
aBialiifHoi iHpacTpykTypu. HaiinmepcrniekTuBHIIIMMU € KOMOIHOBaHI pIIIEHHS, 110 IMOEJHYIOTh
COHSIUHY €HEprit0, BOJIHEBI MAJIMBHI €JIEMEHTH Ta CHCTEMH HaKoMU4YeHHs eHeprii. Taki TexHonorii He
numie 3a0e3MeuyroTh Oe3nepediiiHe eHepronocTadyanHs, a i JT03BOJISAIOTH ONTHUMI3yBaTH BUTpPATH,
MIJBUIYIOYN €()EeKTUBHICTh BHUKOPHUCTAHHS BIJHOBIIOBAHUX PECYpCIB Ta CHPHSIE BiAMOBITHOCTI
CY4YacCHUM MIKHApOJHUM CTaHAApTaM 3 JAekapOoHi3allii aBiamiiHoi ramysi.

Cuoucox BUKOPUCTAHHUX TKEpPeEJI:

1. International Air Transport Association (IATA). Environmental Sustainability in Airports.
Geneva, 2023.

2. Solar Energy in Airports: Case Studies and Future Prospects. Renewable Energy Journal,
2022,

3. Hydrogen-Powered Airports: A Step Towards Decarbonization. Aviation Research Journal,
2023.
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In the era of rapid technological progress, digitalization has become crucial for improving the
efficiency and quality of passenger service at airports. New technologies enable airports to provide
faster, safer, and more personalized services, meeting growing global passenger traffic and
responding to modern challenges like pandemics and cybersecurity threats.

Airports increasingly use automated check-in systems: self-service kiosks, mobile apps, and
online services. These tools reduce staff workload, improve accuracy, and shorten waiting times.
Biometric check-in systems, such as those at Dubai Airport, cut procedures to 30 seconds per
passenger [1]. Facial and fingerprint recognition enhances security and reduces human error.

Self-service kiosks and electronic boarding passes allow travelers to complete procedures
independently, reducing queues. During the pandemic, such contactless solutions became essential.
Mobile apps offer services like check-in, seat selection, notifications, loyalty programs, and even
hotel or taxi booking.

AR enhances airport navigation, especially in large hubs, by overlaying directions and
information on mobile screens. This reduces stress, helps overcome language barriers, and improves
the overall experience. AR can also integrate with customer flow systems and personalized messages,
making airports more competitive and user-friendly.

Automated baggage systems with RFID tags enable precise tracking throughout the journey.
This reduces the risk of lost luggage, helps airlines respond faster to problems, and lets passengers
monitor their bags in real time via apps. Automation improves trust and lowers stress levels.

Al helps forecast passenger traffic, manage terminal capacity, and optimize staffing. Al-
powered chatbots offer instant support and real-time information. 10T sensors track passenger flow
to reduce congestion, direct people efficiently, and enhance operations. Combined with Al, 10T
allows better planning and smoother airport performance [3].

Digital systems expose airports to cyber threats. In 2023, cyberattacks on transport grew by
50% [2]. Airports using cloud services, apps, and electronic systems become potential targets. Attacks
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can disrupt operations, delay flights, and lead to data theft. Passenger information like passport and
credit card data is at risk.

To counter these risks, airports must invest in encryption, multifactor authentication, staff
training, and regular security audits. Strong cybersecurity ensures data protection and operational
stability.

Conclusion

Digital technologies transform airport operations and enhance passenger experiences.
Innovations like biometrics, AR, Al, and baggage automation improve efficiency and satisfaction.
Yet, they also demand stronger cybersecurity. As global travel grows, digitalization with secure
systems becomes vital for modern, competitive, and resilient airports.
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KirouoBi cnoBa: aBToMaTu3allist, 00CIyroByBaHHs JIITaKiB, aepONOPTH, Oe3rneKa, ePeKTUBHICTb.
CyuacHl aepomopTH CTUKAIOTHCA 3 BHUKJIMKAMH, TOB’S3aHUMHU 3 BUCOKOI IHTCHCHBHICTIO
MOBITPSHOTO PyXY, IO MOTPEeOye MBHAKOTO Ta SKICHOTO 0OCIyTOBYBAaHHS JIITaKiB. ABTOMATH3AIlIS
npoiieciB 00CIyroByBaHHs B aepoIopTax rnependadae po3BUTOK TEXHOJOT1H, 3aBSIKU IKUM (PyHKITT
YIPaBIiHHS Ta KOHTPOJIIO, 1110 paHillle BUKOHYBAJIUCS JIIOJMHOIO, NEPEeJalOThCsl aBTOMATH30BaHUM
cUCcTEeMaM 1 IPUCTPOSIM.
Hapasi akTyaqbHUM € BIPOBAJKEHHSI CHCTEM, SIKI 3a0€3MedyIOTh YNpPaBIiHHSA TEXHIYHUMHU

mporecaMy 3 MIHIMAIBbHUM BTPYYaHHSM JIIOAWHM a00 X 3aJIHIIAI0Th 32 HEH MNPUHHATTA
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HaWBKJIMBIIMIKX pimieHb. L{e crpuse 3MEHIIEHHIO 3aTPUMOK, TiIBUIICHHIO 0€3MEKN Ta 3HWKEHHIO
eKCIUTyaTaliiHIX BUTpaT.

Hocmimxenns [1, 2] 1eMOHCTPYIOTSH, 110 3acTOCYBaHHs TyyHOro iHTENekTy (L) Ta Bemmkux
nmanux (Big Data) m03Bojisie 3HAYHO TIOKPAIIWTH TPOTHO3YBaHHS aBiamiiHOTO Tpadiky Ta
ONTUMI3YBaTH Ha3€MHI Oomeparii.

HocmimkenHs 0a3yeTbcsi Ha aHaMi3i JIITepaTypHUX JDKEpes, JaHWX aBilalliiHUX KOMITaHIA 1
pesyJabTarax IMIUIEMEHTAalli aBTOMAaTH30BAHMX CHCTEM Y BEJIMKHX aepornopTrax. BuxopucraHo
METOAM CTAaTHUCTUYHOTO aHali3y, KOMIT IOTEPHOTO MOJICIIOBAHHS Ta TMOPIBHSUIBHOTO OILIIHIOBAHHS
e(DEeKTUBHOCTI TPaAMIIIHHUX 1 aBTOMATU30BAHMX pillleHb. Y JOCTIIHPKCHHI BpPaXxOBaHO JaHI MpO
3aCTOCYBAaHHS CHUCTEM IIPOTHO3YBAaHHS 3aBaHTa)XKEHOCTI aeponopTiB Ha ocHOBI Big Data,
BUKOPUCTAHHS aBTOHOMHHUX TPAHCIIOPTHUX 3acO0iB Uit OyKCHpPYBaHHS JITaKiB i poOOTH30BaHUX
pitreHs st 00poOKu Oaraxy.

ABTOMAaTH30BaHI CUCTEMHU B 00CITyrOBYBaHHI JIITaKiB 3HAUYHO BIUIMBAIOTh HA 3MEHILIEHHS yacy
00poOKHM peiiciB Ta MoKpaleHHs 0e3neKu MoaboTiB. Cepesl OCHOBHUX TEXHOJIOTM:

e IHTENIEKTYyaJbHI CHCTEMH MPOTHO3YBaHHS TpadiKy - T03BOJISIOTH 3a3/1aJIETi/Ib ONTHMIi3yBaTH
PO3MOJILT pEeCypCiB aeponopTy Ha OCHOBI aHaJi3y ICTOPUYHUX Ta PeaIbHUX JaHUX;

e pOOOTH30BaHI PilIEHHsI B 0OCIYTOBYBaHHI JIITaKiB — aBTOMAaTU30BaHi CUCTEMH JI03aIPABKH,
NEPEeBIPKU TEXHIYHOTO CTaHy Ta OYHIIEHHS TMOBITPSAHUX CYJICH 3MEHIIYIOTh PHU3UKH
JFOICBKHUX TTOMHIJIOK.

ABTOHOMHI OyKCHpYBaJIbHI TPAHCIIOPTHI 3aCO0M CHPUSAIOTH 3HM)KEHHIO BUTPAT HA MajlbHE Ta
NPULIBUILICHHIO TPAHCTIOPTYBAHHS JIITAKIB M CTOSIHKAMHU Ta 3JITHO-TIOCAIKOBUMH CMYyTaMH.

CucreMu aBTOMaTHM30BaHOTO KEpyBaHHS OarakeM MIHIMI3YIOTh BTpaTH Ta 3aTPUMKH 1]l 4ac
nepeBe3eHHs 0araxy, 10 € KpUTHUYHUM (haKTOpOM J1Jisl XaOOBUX aepONOpTiB

VY nociikeHHI BCTAHOBIJIEHO, 1[0 BUKOPUCTAHHS aBTOMATHU30BaHMX TEXHOJIOTIH O3BOJISE
CKOPOTUTH CepellHili Yac oOCIIyroByBaHHS MOBITPSIHOTO cyaHa Ha 15-30% 3anexxHo BiA Tumy
aeporopTy Ta BIPOBA/PKEHUX pillleHb. Lle crpusie 3MEHIIEHHIO 3aTPUMOK PEWCIB 1 MiJBUIIEHHIO
3arajbHOl e()eKTHBHOCTI OTEPAIiHOT TiSUTHOCTI aeporopTis [3].

[Tonpu uucieHH] MepeBary, aBTOMaTH3allisl OOCIYroBYBaHHs aBialllii Ma€ MEBHI BUKIHMKH.
OpHUM 13 TOJOBHUX (DAKTOPIB € BUCOKA BAPTICTh BIPOBAKEHHS, OCKUIBKH IMOYAaTKOBI 1HBECTHUIIIT
MOXYTbh OyTH 3HaYHUMHU. KpiM TOro, KpUTHYHO BaKIMBHM aCIEKTOM € KibepOesmneka, ajKe 3aXUcCT
JTAaHUX Ta MEepeK HEOOX1THUM 11 Oe3reyHoi poOOTH aBTOMAaTH30BaHUX CUCTEM. TaKk0X 3HaYHY yBary
CJI1JT IPUILIUTH HAaBYaHHIO MIEPCOHANY, OCKUIBKH CIIBPOOITHUKY MTOBUHHI MAaTH BIANOBIIHI HABUYKU
JUIs POOOTH 3 HOBUMH TEXHOJIOTISIMH.

VY MallOyTHBOMY OUIKY€TbCS I1le OlIbIIa IHTerpalist MTYYHOTO IHTEJIEKTY, aBTOMAaTH30BaHUX

CHUCTEM YIpaBJIIHHA Ta POOOTOTEXHIKM Yy MPOIECH TEXHIYHOTO OOCTYyroBYBaHHS aBlalliiHOTO
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TpaHcnopty. lle cmpusiTuMe MiIBHINEHHIO PIiBHSA OE3MEKH TMOJIBOTIB, 3MEHIIEHHIO BUTpAT 1
TIIBUIIICHHIO €()EKTUBHOCTI BCi€T Taimy3i [4].
BucHoBok

ABTOMaTH3aIlisl MPOIECIB HA3eMHOTO OOCITYrOBYBAaHHS JITAaKiB y XaOOBHUX aepomoprax €
KJIFOYOBHMM HAIPSMOM PO3BUTKY aBiariitHoi iHaycTpii. Bukopucranus LI, po6oTH30BaHUX CHCTEM 1
Big Data no3BoJisie 3Ha4HO MOKPANTUTH €(EeKTUBHICTh 0OCITYyTOBYBaHHS, 3MEHIIIUTH €KCIUTyaTalliiHi
BUTpPATH Ta MiIBUIIMTU piBeHb Oesneku. [lomanbiii AOCTiIKEHHS MOBMHHI 30CepeIKyBaTUCh HA
iHTerparii IUX TEXHOJIOTIH Y €IMHI €eKOCUCTEMHU aepOIIOPTIB.

CnucoKk BUKOPUCTAHUX JIXKepeJt:
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3. IATA (2023). Automation Trends in Ground Handling Operations. IATA Reports.

4. ICAO (2022). Global Air Transport Efficiency Report. ICAO Publications.
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THHOBAIIIMHI METO/IA JIATHOCTUKH TA ITIPOTHO3YBAHHSA CTAHY
ABIAIIHNHUX MMAJIMBHO-MACTHUJIBHUX MATEPIAJIIB

Bornan Jlecuk
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KirouoBi ciioBa: Al-ananitruka, CEHCOpHI TEXHOJIOT1, aBialliiiHe MajJTuBO, MAaCTUIIBLHI MaTepiay,
NPOTHO3YBAHHS CTaHY.

3abe3neueHHs €(heKTUBHOIO KOHTPOJIIO SKOCTI aBialliifHUX MaJlMBHO-MACTHUIIBHUX MaTepialliB
(IIMM) € KpUTHYHO BaXJIMBHM JJIsl HAIIMHOCTI Ta O€3MeKH eKCIulyaTallli NOBITPSHUX cyleH [4].
TpanuiiitHi METOIM aHaITI3y YacTO MOTPEOYIOTh 3HAYHOTO Yacy Ta PECypcCiB, M0 MOXKE MTPU3BECTH JI0
HECBOEYACHOT'O BUSBJICHHs NpoOieM. BrnpoBamkeHHs mryuHoro iHTenekTy (Al) Ta ceHcopHHX
TEXHOJIOTIN sl OHJaiH-MoHiTOpuHry IIMM 103BONsS€ 3HAYHO MIABHIIUTH ONEPATHBHICTH 1
TOYHICTh JiarHOCTHKH [1, 2].

MeToro oCIiKeHHs € po3poOKa Ta BIPOBAIKEHHS 1HTENEKTYaIbHUX CHUCTEM MOHITOPUHTY
CTaHy NaJMBHO-MAaCTUJIBHHUX MaTepiajliB 3 BUKOPUCTaHHAM Al Ta CEHCOPHMX TEXHOJOTIH s

HiABUIIEHHS €(EeKTUBHOCTI YIPABIIHHSA TEXHIYHUM OOCITYTrOBYBaHHSM MOBITPSHUX CYCH.
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VY nocnipkeHH BUKOPUCTOBYBAIMCS Cy4acH1 MeTO U aHami3y crany [IMM, 30kpema: ontrdHa
CIIEKTPOCKOITISI — JUIsl BHU3HAUEHHS CKJIATy MacCTHJIBHUX MaTepiajiB Ta BHBJICHHS MPOIYKTIB
3HOIIEHHS; MAarHiTHO-pe30oHaHcHa crekTpockomis (MRS) — ans amamizy 3MiH y CTpPYKTYypi
MOJICKYJSIpHUX 3'€qHaHp mnanuBa; Al-aHamiThka Ha OCHOBI MAIIMHHOTO HABUaHHS — JUIA
MIPOTHO3YBaHHS 3MiH Yy XiMiyHOMY ckiaai [IMM Ha OCHOBI BEJIHMKOrO MacHBY JaHHX; CEHCOPHI
cucremu loT — a1 Ge3nepepBHOTO OHIAWH-MOHITOPUHTY B peaibHOMY Yaci [3].

Jocnimpkenns nokasanu, mo Al-aHaniTika J03BOJIsSI€ MPOTHO3YBaTH HoripiieHHs skocti [IMM
3a 30-40 roauH 10 KPUTUYHOTO CTaHy, L0 3HAYHO MEPEBUIIYE MOXIIMBOCTI TPAAULIHHIX METOJIIB
aHamizy.

BukopuctaHHs CEHCOPHHMX CHCTEM J03BOJIMIO JOCSAITH TOYHOCTI BU3HAUEHHS KIFOUOBHX
napameTpiB majuBa Ta MacTuI Ha piBHI 95-98%.

Texnounorist StorkJet AdvancedAPM (Advanced Aircraft Performance Monitoring) €
IHHOBAIIfHUM pIlIeHHSIM Yy cdepl MOHITOPHHTY MPOIYyKTHUBHOCTI JiTakiB. BoHa mo3BoIIsI€
aBiaKOMIIaHIIM TOYHO aHalli3yBaTh €(QEKTUBHICTH (IIOTY, BUKOPHCTOBYIOUM JaHI MOJBOTIB s
BUSIBJICHHSI MOXKJIMBOCTEH €KOHOMII NauBa, IMiIBULICHHS ONepaIiifHOT e()eKTUBHOCTI Ta 3HUKECHHS
BukuIiB COs-.

Cucrema aBTOMAaTH30BaHO BIJCTEXKYE aepOAMHAMIKy, BUTpAaTH IalMBa 1 CTaH JIBHUIYHIB,
OIEPATUBHO BUSBJIAIOUM BAXWIECHHS. PillieHHs mepcoHai3y0ThCs 17151 KOKHOTO OOPTY, OXOIUTIOI0YN
ONTHUMI3AI[II0 BUCOTH, IIBUJIKOCTI, TPAEKTOPIN Ta MJIaHYBAHHS TEXHIYHOTO OOCIIyTOBYBaHHS.

BuxopuctoBytoun mani FDR, ACARS Ta inmn mxepena, AdvancedAPM ¢opmye noBHy
KapTHHY MPOyKTUBHOCTI JIITaKa, a aITOPUTMU IITYYHOTO IHTEIEKTY BU3HAYAIOTh KIIFOYOBI (PaKTOPH,
10 BIUTUBAIOTh Ha €(DEKTUBHICTh MOJIBOTIB.

StorkJet BukopucroBye mani FDR (Flight Data Recorder), ACARS (Aircraft Communications
Addressing and Reporting System) 1 iH1111 Jkepena Ui CTBOPEHHS IOBHOT KAPTUHU MPOTYKTUBHOCTI
nitaka. Bes iHpopmariis 00po6IIseThes 3a JOMOMOI0r0 ajTOPUTMIB IITYYHOTO 1HTENEKTY, K1 3/1aTHI
BUJIUTMTH KITFOYOB1 (JaKTOPH, 110 BIUIMBAIOTh HA BUTPATH MAJIMBA Ta €PEKTUBHICTH MOJIHOTIB.

AdvancedAPM nae aBiakommnanisMm 3Ha4Hi nepeBaru. Cuctema J03BOJISAE€ 3a0MATUTH 10 5%
NaJbHOTO, 3HUXKY€E EKCIUTyaTallliHl BUTpPATH Ta TMOJOBXKYE TEpPMIH CIIyKOM JiTakiB. 3aBAsKu
3MeHIIeHHI0 BUKHIIB CO2 KOMIaHii NiATPUMYIOTh €KOJIOT14HI 1ii. MOHITOPUHT y peaJlbHOMY Yaci
JI0TIOMara€e YHUKaTH MOJIOMOK 1 MPOCTOIB, a TAKOXK MOKPALIye TUIaHyBaHHS MapUIPyTiB 1 PO3KIIaIiB.
Bukopuctanas iHHOBAIIA 3MIITHIOE pEmyTariio Ta 3a0e3rnedye KOHKYpeHTHY mepeBary. Cucrema
CyMiCHA 3 yciMa TUIIaMH JITaKiB, 10 J03BOJISIE KEPYBaTH BCIM (JIOTOM y €JUHOMY PIilLIEHHI.

Bucnosok
3amponionoBani Al- Ta loT-pimeHHs [03BOJSAIOTH 3HAYHO MIJBUIIUTH €QEKTHUBHICTH

MoHiTopuHTy [IMM, CKOpPOTUTH BHUTpAaTH Ha TEXHIYHE OOCIYrOBYBaHHS Ta IMOKPAITUTH OE3IEKy
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eKCIUTyaTallii MOBITPSHUX CyJeH. [IepCreKTUBHUM HampsMOM TOAAJBIIUX JTOCTIKCHb €
BIIPOBA/DKEHHSI CHUCTEM TIJIMOOKOTO HaBUaHHS [UIS BIOCKOHAJIICHHS TPOTHO3YBAaHHS CTaHy
MaCTHUJIBHUX MaTepialiB.

BnpoBamkeHHs iHHOBalIMHUX TeXHONOTiH, Takux sk StorkJet AdvancedAPM, mno3Boisie
MIJBUIIATH €()EKTUBHICTh MOHITOPUHTY JIITaKIB, CIPUSIOYN €KOHOMIT NaJIMBa, 3SMEHIIICHHIO BUKHU/IIB
CO: Ta TMOKpaIIeHHIO OMepamiifHol JisUTPHOCTI aBiaKOMITaHiM. ABTOMaTH3allis MPOIECiB 1
MEPCOHATI30BaHI peKOMEHAIil 3a0e3MeuyloTh 3HIKCHHS BUTPAT HAa EKCIUTyaTallil0 Ta TEXHIYHE
00CIIyroByBaHHS.

CnucoKk BUKOPUCTAHUX JIXKepeJt:
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Journal of Aerospace Engineering, 48(2), 134-149.

2. Lee, K., & Wang, Y. (2022). Smart Sensors for Fuel Quality Assessment in Aircraft
Engines. International Journal of Aviation Technology, 56(4), 233-245.

3. Johnson, M. (2020). Predictive Analytics for Aviation Maintenance. Springer.

4. ICAO Report (2021). Fuel Quality Standards in Aviation. International Civil Aviation
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YK 656.7:504.06:620.91
EKOJIOTTYHA MOJIEPHI3ALISA AEPOIIOPTIB: IIVISIXW 3SMEHIIEHHSI
BUKHUIIB TA OIITUMI3ALII EHEPI'OCIIO’KUBAHHA

Eminsb [100poBosbCcbKHH
eporcasnuit ynieepcumem « Kuiscoxuu asiayitinuu incmumymy, Kuis

Hayxosuii kepienux — Onena Xapuenxo, K.m.H., 0oy.

KirouoBi crioBa: €KOJOTrisi, aepomopT, €HEProCclOXUBAaHHS, EIEKTPOTPAHCIOPT, adbTePHATUBHI
najanBa.

AeporopTy € BaKJIMBUMHU TPAHCHOPTHUMH XabaMH, K1 MalOTh 3HAYHUM BIUIMB Ha JOBKULISA
yepe3 BUKUIM MApPHUKOBHX Ta3iB, IIyMOBE 3a0pyJAHEHHS Ta BUCOKE eHeprocrnokuBaHHs. CydacHi
TEXHOJOTIl eKOJIOTIYHOI MOJEpHi3alii J03BOJSAIOTH 3HAYHO 3HU3WUTH BIUIMB  aBialliifHOI
1HPpacTpyKTypH HA HABKOJHUIITHE CEPEIOBUINEC. BUKOpHUCTAHHS BiJHOBIIOBAHUX JKEPEN €HEpTii,
nepexiJ Ha eIEKTPOTPAHCIIOPT Ta 3aCTOCYBaHHS 010T1aTMBa € OCHOBHUMH HAMpPsIMaMH, IO CIIPUSIOTH

CTaJIOMy PO3BHUTKY aBialiiHoi ramysi [1, 2].
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MeToro JOCIIKEHHS € aHalli3 CydYaCHUX TEXHOJIOTIA €KOJIOTIYHOT MOJIepHi3allii aepoIopTiB,
BU3HAYEHHS €(QEKTUBHOCTI BIIPOBAKEHHS 3€JEHOI EHEPreTHKH, eJIEKTPOTPaHCIOPTy Ta
QIbTEPHATUBHUX MMAJMBHO-MACTHIIbHUX MaTepiani (IIMM).

Jist focsiTHEeHHS MOCTaBICHOT METH OYJIO MPOBECHO aHaJi3 BIUIMBY €KOJIOTTYHUX TEXHOJOT1H
Ha (yHKIIIOHYBaHHS aeponopTiB. JlocmimkeHHs 0a3yeThesl Ha TPhOX OCHOBHUX MiAXO0AaX:

AHaJli3 Cy4acHUX €KOJIOTIYHUX CTAaHAAPTIB Ta PErylsATOpPHUX HOPM. Po3risiHyTo ctanmaptu
ICAO (International Civil Aviation Organization) 00 3MEHIIEHHS BHKHJIB Ta BIPOBAJKCHHS
€KOJIOTIYHUX IHIIIaTUB y MIKHApoAHUX aeponopTax. BuBueno momituky IATA (International Air
Transport Association) Mm0OA0 BHUKOPUCTaHHS cTajoro asiamiiiHoro manuBa (SAF) Ta
€JICKTPOTPAHCIIOPTY B OOCIyroByBaHHI aepomopTiB. [IpoaHami3oBaHO €BPOINEHCHKY IHINIATHBY
Green Airports Initiative, sika cripsMoBaHa Ha ITiBUIICHHS €KOJIOTIYHOI e(DeKTHBHOCTI aBiamiiiHOT
1HPPACTPYKTYPH.

Mertonu oninku BukuaiB CO: Ta eHeprocrnoKMBaHHs. BUKOPUCTaHO METOJA €KOJIOIriuyHOIro
MOJICITFOBAHHS IS OI[IHKKM PiBHSI BHKH/IB NMAPHUKOBUX Tra3iB BiJl TPAIUIIHHUX JDKEPEN eHeprii B
aeporoprax. [IpoBeieHO MOPIBHUTEHUI aHaJTi3 EHEPTOCIIOKUBAHHS TPAJAULIIHHIX JHKEPEI (TU3eNbHI
rereparopu, ByrinbHi TELL) Ta BitHOBIIIOBaHUX JKepel (COHAYHA, BITPOBA €HEPTisl, BOJHEBI MAIKBHI
esiemeHTH). Posrmsnyto meronuky Life Cycle Assessment (LCA) ans BU3HAYeHHs 3arajbHOIO
BIUIMBY TEXHOJIOT1H Ha €KOJIOT1O MIPOTATOM YChOI'O IX KHUTTEBOTO LIUKITY.

Metoan omiHKH €()EeKTUBHOCTI BIPOBAKEHHS 3€JIEHOT €HEPTeTHUKU Ta €JIEKTPOTPAHCIIOPTY.
JocnimxeHo eheKTUBHICTh 3aCTOCYBAHHS COHSIUHUX €JIEKTPOCTAHIIIM B aepornopTax, BKIIOYAIOUU
OLIIHKY BUTpaT Ta TEepMiHy OKYMHHOCTi. BHUKOHaHO aHami3 BUKOPUCTAHHS €JEKTPOTATadyiB Ta
€JIEKTPOOYCIB JUIsl 3HWKEHHS PiBHS LLIKIUIMBUX BUKU/IB. BUBUeHO BIIMB BUKOpUCTaHHA Sustainable
Aviation Fuel (SAF) na 3menmenns Bukuais CO:2 Ta miIBUILIEHHS TaJMBHOI €()EKTUBHOCTI.

Pesynbraru:

1. ITepexin aeponopTiB Ha BIAHOBIIOBaHI JKepesia eHeprii.

CoHsluH1 eNIeKTPOCTaHLli Ta TIOpPUIAHI CHUCTEMH KHMBJIEHHS CKOPOYYIOTh CIOXHBAaHHS
enexktpoeneprii Ha 30-50%. BogHeBi manuBHI €leMEHTH 3a0e3MeuylOTh aBTOHOMHE >KHBIICHHS
ciyk6. AeporopT ['amOypra MoBHICTIO MOKpUBAE MOTPEOU 3a paxyHOK COHIl i Oiorazy. B Iumii 80
aeporopTiB Mepedln Ha «3eieHy» eHeprito. OcHoBHi xabu Jlemi, Mywmobai, Xaiinapaban i
Benranypy otpumanu cepTudikaiilo BYIJENeBOi HeHTpaibHOCTI. BCTaHOBIEHHS COHAYHHMX
€JIEKTPOCTAaHIIIH B110yBa€eThCs MO BC1M KpaiHi.

2. EnexTpoTpaHCopT B a€ponoprax.

3arpoBaKEHO eNeKTPOoOyCH Ui MacaXUpiB Ta eNEeKTpOTAradi Juis Jitakis. Enextpudikaris
oOnagHaHHA (MAHOMHHUKH, HACOCH, XOJOJMIBHUKHN) e(EeKTUBHA 3aBASKH PEeXUMY POOOTH. 3apsiiHi

MyHKTH 3MEHINYIOTh 3aTOpPW Ta JOCTYMHIII, HDK Au3enbHI 3ampaBku. AeporopT Cximron
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(AMcTepaaM) 3aCTOCOBYE €lEeKTpoTsAraui ta 6e3minoTHi matiu. bionamuso ckopouye CO:2 Ha 50—
80%. Aepomnopt Jloc-Anmxkeneca ycrimHo 3actocoBye SAF 6e3 monudikariiiii ABUTyHiB.
BucHoBok

Exonoriuna MoziepHi3allisi aepornopTiB € KIIOUYOBUM (PAaKTOPOM JIJIsl SMEHIIEHHS! HEraTUBHOTO
BIUIMBY aBiallii Ha JAOBKULISA. BrpoBa KeHHs BiAHOBIIOBAHOI €HEPreTHKH, €JIEKTPOTPAHCIOPTY Ta
anprepHaTuBHUX [IMM crpusie 3HIKEHHIO BUKHAIB IAapHUKOBUX Ta3iB Ta MiJBULICHHIO
eHeproeeKTUBHOCTI aeponoptiB. [lomanpmuii PO3BUTOK EKOJIOTIYHMX IHIIIaTHB TOTpedye
MDKHapOAHOT KOOpIUHALi, IHBECTUIII Ta BAOCKOHAJICHHS HOPMAaTUBHO-TIPABOBOI Oa3u.

CnucoK BUKOPUCTAHMX JIKepe:

1. International Civil Aviation Organization (ICAQ). Environmental Report 2023.
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