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BIIPOBA/UKEHHS CUCTEM
HITYYHOI'O IHTEJIEKTY HA
3AJII3HUILIL: TPAHC®OPMALIMHA
IHAPAJIUI'MA HA TPAHCIIOPTI

BrnipoBa/pkeHHST CHCTEM IITYYHOTO iHTENEKTY
(Al) y ami3HWYHI Mepexi 3HaMeHye Co00r0
peBONIOLIHHIH Tporpec y cdepi TparcnopTy. Y CBiTi,
SIKHH BCE O1ITBIIE 3aJICKUTh BiJl TEXHOJIOTIYHUX PIIICHB,
3aJIi3HUYHMI CEKTOp 3pOOUB 3HAUHI KPOKHU B HANPAMKY
BUKOPHCTaHHA MOTEHIaly IITyYHOTO IHTENEKTy IJIi
TeperisiAy orepariifHux crpateriid. g inrerpanis € He
IPOCTO PO3IIMPEHHAM ICHYIOUHX MOMIJIMBOCTEH, a
panie eBONIOLIHHUM CTPUOKOM, SIKHH 3MiHIOE BCIO
napajurmy 3aJ1i3HUYHOTO TPAHCTIOPTY.

3acTocyBaHHS CUCTEM IITYYHOTO 1HTEJIEKTY Ha
3aITI3HUILIX 32 CBOEIO CYTTIO 0a3yeThCs Ha TMOTY)KHOCTI
aHamiTuky ganuX. Konseprermis Al Ta anami3y qaHHx
CTBOPIOE JTMHAMIYHY CHHEPTif0, 3/IaTHY ONTHMi3yBaTH
pi3HI acmekTH poOOTH  3ali3HMII. AHANI3yHOUYd
BeJIMYE3HI 00CATH JAaHWX, CTBOPEHUX Y 3alli3HUYHIN
exocucremi, CHCTEMH HITYYHOT O IHTEJIEKTY
MPOIOHYIOTh ~ TOTEHIa] JUIsl  BJIOCKOHAJICHHS Ta
onTuMizamii BaXKJIUBUX KOMIIOHEHTIB, MOYMHAIOYH BiJl
TUIaHYBaHHS MapuUIPyTy JI0 TPOTHO3YBAHHSI TIOIUTY, 1 BiJ|
CHCTEM YITIPaBJIiHHS JI0 onepaiiiHoi onrtumizagi [1].

TpanchopmauiiHuit BIUIMB HITYYHOT O
IHTEJICKTY Ha IUIaHYBaHHS MapUIPYTiB € OJHUM i3 #oro
HAMCYTTEBINIMX BHECKIB Yy 3ali3HUYHY ramy3b. Lli
CHCTEMH, BUKOPUCTOBYIOUM ICTOPHYHI JlaHi Ta JaHi B
pearsHOMY Yaci, MOXKYTh HPOIIOHYBATH T4 BUKOHYBATH
OinbI eeKTUBHI Ta €DEKTUBHI CTPYKTYpPH MAapILpPYTIB.

AmnaJti3 BpaxoBye 0€3J1i4 3MiHHHUX, TAKKX K YMOBH KOJIil,
CXEMH PyXY Ta rpadiki TEXHIYHOTr0 00CIyroByBaHHs. Y
pe3yibTari 1ie MiJBHUINYE HIBUAKICT 1 HAAIAHICTD
TPAHCIIOPTYBaHHS, OAHOYACHO 3HAYHO MOKPAIIYIOYH
BUKOPHCTAHHSI PECYPCIB.

[lporHo3yBaHHs TONMTY 3a  JOIMOMOTOO
MITYYHOT'O 1HTEJICKTY € II¢ OHIEI0 BAXKIMBOIO CEpOro
(hopMyBaHH 3aJ1I3HUYHOTO CEKTOPY. BHkopHCcTOBYIHOUYH
NPOTHO3HI aJIrOPUTMHU, LI CUCTEMH TOYHO HMPOTHO3YIOTh
MOMUT Ha MAcaXUPCHKI Ta BaHTaXHI nepeBe3eHHs. Ll
MOXJIMBICTh TPOTHO3YBAaHHS JIa€ 3MOTY OIEpaTropaM
OinpIl  eDEeKTHBHO PO3MOJUIATH PECYPCH, TOYHO
3a/I0BOJIBHSAIOYM OYiKyBaHMH monurt. Taka TOYHICTH Y
pO3MOAiNl pecypciB MiHIMI3ye BUTpAaTH, ONTUMI3YE
JIOXIJ] 1 CripUsie TiJIBUILICHHIO HaAiHHOCTI ocayr [2].

Kpim Toro, 3actocyBaHHs CHUCTEM IITYYHOTO
IHTEJIEKTY 3HAYHO TMOKPAIye YIPaBIiHHA POOOTOO
3ajmi3HMII. ABTOMaTH3allisi aIMIHICTPATHBHHX Ta
OIIepaTHBHUX 3aBJAHb CYTTEBO 3MEHINYE IOXHOKY Ta
MiIBUIYE 3araibHy eeKTUBHICTh. Bix miaHyBaHHS 110
[UIAHYBAHHSl TEXHIYHOIO OOCIYrOBYBaHHS, IHTETpallis
IITY9HOTO 1HTEJEKTY PEBOIIOLIOHI3ye BHKOHAHHS IHX
3aBllaHb, ONTUMI3yIOUH TPOIECH Ta [MiABUIIYIOYH
3aX0IH OE3IEKH.

Tlorenmian st iHHOBamiit Ta po3BUTKY Al B
3aJi3HAYHOMY CEKTOpi BENMYE3HWH 1 TIOCTIHHO
posmmproeThesi. OmHIEIO 3 HOBAaTOPCHKUX MEX €
MOTEHIia)T s AaBTOHOMHHX TOI37iB, KEpPOBaHMX
anroputMaMu Al Ili moTsTH, CTBOPEHI 3a JOIOMOTOO
Al, MOXYTh ONTHMi3yBaTy MIBUAKICTH 1 €()EKTUBHICTS,
3a0e3meuyour Tpy [bOMY MaKCHMalbHy Oe3leKy 3a
JIOTIOMOT' OO aHai3y JaHUX Y PEeKUMI peaNbHOro Jyacy Ta
NPUIHATTA pimeHs [3].

Cuneprist Mk Al Ta IHrepHerom peueii (IoT)
nie OibIIe MOCHITIOE Lied TpaHcopMalliiHUN BIUIHB.
InTerpamiss qaTywWkiB i NPUUHATTS pillleHb HA OCHOBI
JAaHUX Yy 3alli3HUYHY 1HQPACTPYKTYPY ONTHMI3ye
MPOXYKTUBHICTB 1 00CTyrOBYBaHHS 3a/1I3HIYHIX MEPEXK.
JaHl 1aT4MKiB y peXKHMi pealbHOrO 4acy I03BOJISIIOTH
3MIACHIOBAaTH TIPOTHO3HE TEXHIYHE OOCIyrOBYBaHHS,
3HAYHO CKOPOYYIOUM 4Yac IIPOCTON Ta CIPUSIIOYH
€KOHOMI1 KOIITIB i OLIbII eheKTHUBHIH POOOTI.

[MincymoByroumn, iHTerpamiss cucrem Al B
3aJII3HUYHI MEPEeXi 03HaYae MOHYMEHTATbHUN CTPUOOK
BIIepes] y TpaHcmopTHil ramysi. [loemnanas Al Ta

aHATi3y  JaHWX  NPOMOHYye  IwiathopMy  UIS
TpaHchopMaIlifHUX 1HHOBAIIIH, 1[0 BEJIC JIO I IBUNIICHHS
orepariHol eeKTUBHOCTI, BJIOCKOHAJICHOT O

IUIAHYBAHHS MapUIPYTiB, TOYHOrO TPOTHO3YBAaHHSI
MOMUuTy Ta HOKpallCHHs 3arajbHOro yl'lpaBJ'[iHHH.
['MOOKMIA BIUIMB MITYYHOT'O IHTEJIEKTY Ha ONTHUMI3AIio
Ta PEBOJIOL[I0 B POOOTI 3aii3HUII BKazye Ha MHOro
HOTCHIIIA] 5K HApKHOIO KaMEHIO Uil MaiOyTHHOrO
TPAHCIOPTHOTO CEKTOpPY [4].
MaitoyTHi  HaCTiIKK
3aI3HUYHOMY  CEKTOpi

interpanii Al B
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po3pobKka Ta BIOCKOHAJCHHs anroputmi Al wmae
MOTEHIa] IS IMOAAIBIIONO BIOCKOHAJIEHHS 3aXOiB
Oesneku, WiJBUIIEGHHSA e(QEeKTHBHOCTI pOOOTH Ta
MPOIO3HUIIT IHHOBAIIHHUX PIIICHB JIJIsl MIHIUBHX BUMOT
CYy4acHOTO TPAHCIIOPTY.

[IpomoBxeHHS AOCTIKEHh 1 PO3POOOK Y i
ramy3l COpUATAMYTh peaii3alii MOBHOTO IOTEHIATY
HITYYHOTO IHTENIEKTY HAa 3ali3HUIPIX, CHPHSIOUYH
MaiOyTHbOMY, JIe TEXHOJOrii Ta TPAHCHOPT IIABHO
TIOETHYIOThCS  JUISL  CTBOPEHHSI OlmbnI  eheKTHBHOI,
HA/IIHOI Ta OE3MEYHINIOT 3ATI3HUIHOT MEPEKI.
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PECULIARITIES OF ORGANIZING
CARGO TRANSPORTATION IN
INTERNATIONAL CONNECTIONS
UNDER INTEROPERABILITY
CONDITIONS

One of the fundamental features of the railway
system, unlike other modes of transportation, is the
interdependence between infrastructure and rolling
stock. Interoperability issues are associated with
differences in track gauge, train length, dimensions,
national legislation, and more.

Ukraine's railway infrastructure utilizes a track
gauge of 1520 mm, while the European Union (EU)
employs a gauge of 1435 mm. Technical Regulations of
the EU are exclusively developed for the 1435 mm
railway system, and standards for the 1520 mm system
are not adopted at the EU level.

The main problems in organizing international
cargo transportation include:

- imperfect cargo control system at the border;

- significant costs associated with customs
brokers and inspection services;

- low cargo delivery speed;

- outdated technical equipment.

This necessitates significant changes in cargo
transportation services by reducing train waiting times at
borders. This issue has become particularly relevant due
to the imposition of a martial law.

Due to restrictions on the access of 1520 mm
gauge wagons on 1435 mm gauge railways in terms of
dimensional and speed characteristics, border stations
employ transshipment technologies. Cargo
transshipment is a costly operation with significant risks
to the rolling stock.

A more promising technology involves
transferring wagons from one gauge width to another.
Until recently, such technology was not widely used, and
the existing infrastructure at border stations was utilized
only at 20-30% of its actual capacity. Recent events in
Ukraine and the world have led to a significant increase
in the railway's interest in this technology. A drawback
of this technology is its high labor intensity, the presence
of a significant number of manual operations, and a high
risk of industrial accidents.

A significant problem in international
transportation is the inspection of cargo by various
control authorities, leading to additional delays in the
movement of rolling stock at international crossings. The
main cause of delays arises from improperly completed
transport or permitting documents by shippers or
forwarders and non-compliance with legal requirements.
Additionally, delays can be caused by conventional
restrictions, delays due to customs or the occupation of
transshipment or wagon exchange points. To address
some of these issues, more accurate forecasting of
transportation volumes and timely adjustment of the
capacity of transshipment points may be applied.

The main factors affecting the time spent by
freight wagons in international transportation at border
stations include:

- malfunction of mechanization tools and their
insufficient availability during peak cargo arrival for
transshipment;

- occupied transshipment tracks due to uneven
arrival of cargo for transshipment;

- untimely  submission
transshipment points and their

of wagons to
removal after
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