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V. Nykonchuk, I. Khitrov 
ADAPTIVE TRAFFIC SIGNAL REGULATION AS A TOOL FOR 

SUSTAINABLE DEVELOPMENT OF URBAN TRANSPORT 

Transport and public life are closely interconnected, as the quality of each 

directly depends on the condition of roads, streets, and sidewalks through which 

we move daily. Efficient transportation links are essential for the development of 

the economy and the comfort of citizens. One of the most complex parts of road 

infrastructure is intersections, as they are areas with high traffic flow 

concentrations and maneuvers, which create potential conflicts and an increased 

risk of traffic accidents. The role of traffic lights in regulating such intersections is 

extremely important, as their inefficient operation can lead to significant traffic 

jams and increased accidents. Therefore, optimizing the operation of traffic light 

installations is crucial for improving road safety and increasing throughput 

capacity [1]. 

Intersections in large cities, especially four-way intersections, are the main 

points of concentration for traffic flows. Traditionally, traffic flow at such 

intersections is regulated by traffic light systems, which ensure the sequential 

movement of vehicles and pedestrians across the intersection [2]. However, the 

growing number of vehicles and changing traffic conditions require constant 

monitoring and adaptation of traffic light operation modes. 

The increase in the number of vehicles on the roads often leads to congestion 

at intersections, particularly during peak hours. Existing traffic light systems 

typically operate on fixed time cycles, which help regulate traffic flows under 

normal conditions. However, these systems do not account for changes in traffic 

intensity, which can lead to traffic jams and increased waiting times at 

intersections. 

Adaptive traffic light regulation models allow for dynamically adjusting the 

timing of light phases based on the current situation on the road, significantly 

reducing delays and improving safety. Adaptive regulation involves distributing 

the signal time based on traffic flow intensity. For each traffic stream, the system 

determines the necessary time to allow passage through the intersection, taking into 

account potential conflicts with other flows (Figure 1). 
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Figure 1 3 Adaptive Traffic Signal Regulation Model 

 

The use of such systems allows for a significant reduction in waiting times at 

traffic lights and ensures a more even distribution of the load on intersections. 

Optimizing traffic light operation at four-way intersections with adaptive 

regulation is an important step towards improving road safety, increasing capacity, 

and reducing congestion in large cities. The use of such intelligent systems will 

help organize the movement of vehicles and pedestrians effectively, reduce the 

number of traffic accidents, and ensure comfortable travel on urban roads. 

Adaptive traffic light regulation technologies have great potential for 

optimizing transportation in large cities and their continuous development. 
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A?>;CG5==O. �03><>3> 7=0G5==O I>4> 4>AO3=5==O FV;V №11 <0є ?V43>B>2:0 
D0EV2FV2, O:V 2>;>4VNBь =5>1EV4=8<8 7=0==O<8, =028G:0<8 B0 :><?5B5=FVO<8 
I>4> AB0;>3> @>728B:C <VAь:>3> B0 ?@8<VAь:>3> B@0=A?>@BC. �> >A=>2=8E 
<5B>4>;>3VG=8E =0?@O<:V2, O:V <0NBь 1CB8 2@0E>20=V ?V4 G0A ?V43>B>2:8 
74>1C20GV2 28I>W >A2VB8 70 A?5FV0;ь=VABN 275 &@0=A?>@B=V B5E=>;>3VW (70 
2840<8), =0 =0HC 4C<:C, A;V4 2V4=5AB8 B0:V: 

1. �==>20FV9=V B@0=A?>@B=V B5E=>;>3VW B0 F8D@>2V70FVO: 
- B5E=>;>3VW HBCG=>3> V=B5;5:BC (artificial intelligence) B0 >1@>1:8 

25;8:8E <0A82V2 40=8E (big data) 4;O ?@>3=>7C20==O <VAь:>W <>1V;ь=>ABV; 
- V=B5;5:BC0;ь=V B@0=A?>@B=V A8AB5<8 (intelligent transport systems), 

040?B82=5 C?@02;V==O 4>@>6=V< @CE>< V 70157?5G5==O ?@V>@8B5BC @CEC 
3@><04Aь:>3> B@0=A?>@BC; 

- :>=F5?FVO �=B5@=5BC @5G59 (IoT) 4;O C?@02;V==O <VAь:>N <>1V;ь=VABN. 

2. %B0;V B@0=A?>@B=V @VH5==O B0 75;5=V B5E=>;>3VW: 
- @>7?>2AN465==O B@0=A?>@BC, I> ?@0FNє =0 0;ьB5@=0B82=8E 465@5;0E 

5=5@3VW; 
- :>=F5?FVO C?@02;V==O ?>?8B>< =0 B@0=A?>@B=V ?>A;C38; 
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- AB@0B53VW A:>@>G5==O 28:84V2 CO₂ B0 4>B@8<0==O 5:>;>3VG=8E 
AB0=40@BV2 Є%.  

3.  >45;N20==O B0 ?@>3=>7C20==O B@0=A?>@B=>W A8AB5<8: 

- 70AB>AC20==O B5E=>;>3VW «digital twins» 4;O >?B8<V70FVW <VAь:8E 
B@0=A?>@B=8E <5@56; 

- ?@>3=>7C20==O B0 0=0;V7 ?0A068@>?>B>:V2 B0 040?B82=5 ?;0=C20==O 
<0@H@CBV2; 

- <>45;N20==O 270є<>4VW 3@><04Aь:>3> B0 V=482V4C0;ь=>3> B@0=A?>@BC. 
4. �><?;5:A=V @VH5==O 4;O <VAь:>3> B@0=A?>@BC B0 <>1V;ь=>ABV: 
- :>=F5?FVO <>1V;ь=VABь O: ?>A;C30 (mobility as a service), I> =040є 

<>6;82VABь 4>ABC?C 4> @V7=8E 284V2 B@0=A?>@BC G5@57 >48= F8D@>289 
V=B5@D59A; 

- :>=F5?FVO 15-E28;8==>3> <VAB0 B0 WW 2?;82 =0 ?;0=C20==O <VAь:>3> 
B@0=A?>@BC; 

- @>728B>: 25;>A8?54=>W V=D@0AB@C:BC@8 B0 @VH5=ь I>4> WW V=B53@0FVW 2 
B@0=A?>@B=C A8AB5<C <VAB0; 

- V=B53@0FVO A8AB5< <VAь:>3> B0 ?@8<VAь:>3> A?>;CG5==O. 
5. �40?B0FVO B@0=A?>@B=8E A8AB5< 4> =04728G09=8E B0 :@87>28E 

A8BC0FV9: 
- C?@02;V==O <VAь:8< B@0=A?>@B>< ?V4 G0A =04728G09=8E B0 :@87>28E 

A8BC0FV9; 
- @>728B>: 02B>=><=>3> 3@><04Aь:>3> B@0=A?>@BC 4;O ?V428I5==O 

ABV9:>ABV B@0=A?>@B=>W A8AB5<8; 
- 2?@>20465==O 0;ьB5@=0B82=8E V @575@2=8E B@0=A?>@B=8E @VH5=ь. 
6. %>FV0;ь=>-5:>=><VG=V 0A?5:B8 <VAь:>W <>1V;ь=>ABV: 
- 2?;82 <VAь:>3> B@0=A?>@BC =0 O:VABь 68BBO B0 A>FV0;ь=C V=B53@0FVN; 

- 5:>=><VG=0 >FV=:0 5:>;>3VG=> G8AB8E B@0=A?>@B=8E @VH5=ь; 
- 4>A;V465==O B@0=A?>@B=>W 4>ABC?=>ABV 4;O ;N459 7 >1<565=8<8 

<>6;82>ABO<8. 
(>@<C20==O A8AB5<=8E 7=0=ь, =028G>: B0 :><?5B5=FV9 70 707=0G5=8<8 

<5B>4>;>3VG=8<8 =0?@O<:0<8 є 0:BC0;ь=8< 70240==O< I>4> ?V43>B>2:8 

A?5FV0;VABV2 7 B@0=A?>@BC, 28E>4OG8 7 =0O2=8E 28:;8:V2 B0 ?5@A?5:B82 
@>728B:C <VAB B0 =0A5;5=8E ?C=:BV2 ':@0W=8. �?@>20465==O 2 >A2VB=V 
?@>3@0<8 :><?>=5=BV2, I> @>7:@820NBь ACG0A=C ?@>1;5<0B8:C, =0O2=V 
B5=45=FVW, ACG0A=V :>=F5?FVW, AB@0B53VW B0 <5B>48 28@VH5==O B@0=A?>@B=8E 
?@>1;5< C@10=V7>20=8E B5@8B>@V9, A?@8OB8<5 D>@<C20==N C 74>1C20GV2 
28I>W >A2VB8 :@50B82=>3> <8A;5==O B0 70157?5G8Bь WE=N 

:>=:C@5=B>A?@><>6=VABь, O: =0 @8=:C ?@0FV ':@0W=8, B0: V 70 WW <560<8. &0:V 
7<V=8 <0NBь 1CB8 2@0E>20=V ?V4 G0A :>=:@5B870FVW @57C;ьB0BV2 =02G0==O, I> 
287=0G0NBьAO %B0=40@B>< 28I>W >A2VB8 ?V43>B>2:8 74>1C20GV2 7V 
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A?5FV0;ь=>ABV 275 &@0=A?>@B=V B5E=>;>3VW (70 2840<8) =0 10:0;02@Aь:><C 
@V2=V. 
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K. Vakulenko, Y. Kush, V. Skrypin 
EUROPEAN EXPERIENCE IN MICRO-CREDENTIALS FOR LIFELONG 

LEARNING AND EMPLOYMENT: RELEVANCE FOR APPLICATION IN 

UKRAINIAN HIGHER EDUCATION FOR TRANSPORT SYSTEMS AND 

TECHNOLOGY SPECIALISTS  

The rapid technological transformations and evolving labor market demands 

require continuous updating of knowledge and skills. As a form of short-term 

learning, micro-credentials offer a more flexible and responsive mechanism to 

equip graduates with relevant competencies, particularly in the fields of 

engineering and transport. European experience demonstrates the positive impact 

of micro-credentials in enhancing the competitiveness of professionals in the labor 

market. Moreover, micro-credentials support lifelong learning and employment by 

providing opportunities for professionals with a bachelor's or master's degree and 

work experience to acquire new skills or update existing ones. 

The European Commission, along with multiple European projects (such as 

MICROBOL, EMC, and Tuning-CALOHEE), has developed a unified approach to 

defining, structuring, and ensuring the quality of micro-credentials. This 

framework includes: Alear learning volume specifications (ranging from 3 to 10 

ECTS credits); 0 structured assessment system; precise formulation of learning 

outcomes; ensuring the interoperability and recognition of acquired micro-

credentials. 

Currently, Ukraine lacks a formalized definition and recognition framework 

for micro-credentials, posing significant barriers to their implementation. Key 

challenges include:  

- absence of standardized assessment criteria;  

- variability in content quality;  

- limited communication between educational institutions and industry 

stakeholders;  

- need for adaptation of national regulations to align with modern labor 

market demands. 

Proposed Implementation Strategies:  
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- development and implementation of a micro-credential framework in 

Ukrainian universities based on European best practices.  

- integration of digital education elements and sustainable development 

principles (aligned with SDG11) into transport engineering curricula.  

- ensuring openness, portability, and stackability of micro-credentials to 

allow learners to earn additional qualifications as standalone certifications or as 

part of their higher education programs.  

- establishment of quality assurance standards and evaluation criteria aligned 

with recommendations from the European Commission and European micro-

credential frameworks. 

Expected Impact: 

- enhanced qualification levels of university graduates; 

- greater alignment with contemporary labor market requirements; 

- integration of innovative technologies into the educational process; 

- overall improvement in the quality of higher education in Ukraine. 

Micro-credentials present a significant opportunity for modernizing higher 

education in Ukraine, particularly for transport and technology specialists. 

Leveraging European experience can facilitate the development of a structured and 

recognized micro-credential system, enhancing graduates' employability and 

fostering innovation in the educational sector. The successful implementation of 

micro-credentials requires a coordinated approach that includes regulatory 

alignment, curriculum integration, and industry collaboration. 
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�> >A=>2=8E FV;59 ?@>3@0<8 ISDEGO 2V4=>A8BьAO >7=09><;5==O 
74>1C20GV2 >A2VB8, I> =02G0NBьAO 70 >A2VB=V<8 ?@>3@0<0<8 7 B@0=A?>@B=8E 
B5E=>;>3V9, 7 ACG0A=8<8 V=B5;5:BC0;ь=8<8 B@0=A?>@B=8<8 A8AB5<0<8, WE 
@>;;N B0 <>6;82>ABO<8 2 >?B8<V70FVW B@0=A?>@B=8E ?>B>:V2, 7=865==V 
H:V4;828E 28:84V2 B@0=A?>@BC 2 =02:>;8H=є A5@54>28I5, ?V428I5==V 
157?5:8 ?5@52575=ь 20=B06V2, ?0A068@V2 B0 CG0A=8:V2 4>@>6=ь>3> @CEC. 

�> =02G0;ь=8E 48AF8?;V=, O:V ?;0=CєBьAO 2?@>2048B8 2 >A2VB=V9 ?@>F5A 
?@8 @50;V70FVW ?@>є:BC ISDEGO, 2V4=>A8BьAO >A2VB=O :><?>=5=B0 «"A=>28 
DC=:FV>=C20==O B0 @>728B:C V=B5;5:BC0;ь=8E B@0=A?>@B=8E A8AB5<», O:0 
?5@5410G0є 2@0EC20==O @53V>=0;ь=>3> :>=B5:ABC <VAB0 �0?>@V66O B0 1C45 
A:;040B8Aь 7 42>E @>74V;V2: 

- V=B5;5:BC0;ь=V B@0=A?>@B=V A8AB5<8 ?0A068@Aь:8E 02B><>1V;ь=8E 
?5@52575=ь B0 C?@02;V==O 4>@>6=V< @CE>< C <VAB0E 7 <5B>N ?V428I5==O WE 
5D5:B82=>ABV, 157?5:8 B0 5:>;>3VG=>ABV; 

- V=B5;5:BC0;ь=V B@0=A?>@B=V A8AB5<8 20=B06=8E ?5@52575=ь 
?@><8A;>28E ?V4?@8є<AB2, AD>:CA>20=V =0 >?B8<V70FVW 20=B06=8E ?5@52575=ь 
C ?@><8A;>2><C <VABV, 7>:@5<0 4;O <5B0;C@3V9=8E ?V4?@8є<AB2, 7 <5B>N 
7=865==O 28B@0B, ?V428I5==O 157?5:8 B0 7<5=H5==O =530B82=>3> 2?;82C =0 
=02:>;8H=є A5@54>28I5. 

#5@H89 @>74V; ?5@5410G0є >B@8<0==O 7=0=ь C =0ABC?=8E AD5@0E: 
- <>=VB>@8=3 B0 >?B8<0;ь=5 C?@02;V==O 4>@>6=V< @CE><; 

- A8AB5<8 ?>?5@5465==O ?@> ?>B5=FV9=V B0 28=8:;V 70B>@8 B0 020@VW; 
- >?B8<V70FVO <0@H@CBV2 B0 @>7:;04V2 @CEC <0@H@CB=8E B@0=A?>@B=8E 

70A>1V2 (A8AB5<8 ?;0=C20==O >?B8<0;ь=8E <0@H@CBV2, >=;09=-2V4AB565==O 
@CEC B@0=A?>@BC, A8AB5<8 V=D>@<C20==O ?0A068@V2); 

- 5:>;>3VG=V 0A?5:B8 28:>@8AB0==O 5;5:B@><>1V;V2 B0 3V1@84=8E 
?0A068@Aь:8E B@0=A?>@B=8E 70A>1V2, >?B8<V70FVO @CEC B@0=A?>@B=8E ?>B>:V2 
70 :@8B5@Vє< 7=865==O 28:84V2 B0 70AB>AC20==O A8AB5< <>=VB>@8=3C O:>ABV 
?>2VB@O; 

- 157?5:0 ?0A068@Aь:8E ?5@52575=ь =0 >A=>2V 28:>@8AB0==O A8AB5<8 
2V45> A?>AB5@565==O, A8AB5<8 :>=B@>;N AB0=C 2>4VW2, A8AB5< >?>2VI5==O 2 
=04728G09=8E A8BC0FVOE. 
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A:;040<8 B0 70?0A0<8; 
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- 2V4AB565==O 20=B06V2 C @568<V @50;ь=>3> G0AC; 
- <>=VB>@8=3 B0 :>=B@>;ь AB0=C B@0=A?>@B=8E 70A>1V2 7 28:>@8AB0==O< 

A8AB5< B5;5<5B@VW B0 4V03=>AB8:8, :>=B@>;N 2038 B0 3010@8BV2, ?>?5@5465==O 
?@> B5E=VG=V =5A?@02=>ABV; 
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- 157?5:0 20=B06=8E ?5@52575=ь, O:0 2:;NG0є A8AB5<8 :>=B@>;N 
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=87ь:8< @V2=5< H:V4;828E 28:84V2 (70;V7=8G=89 B0 2>4=89). 
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2 :>65= 7 >A=>2=8E @>74V;V2, 28:>@8AB0==O ACG0A=8E F8D@>28E B5E=>;>3V9: 
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�0?>@V66O, @>728B>: =028G>: <>45;N20==O B0 0=0;V7C B@0=A?>@B=8E A8AB5< 

B>I>. *5 4>72>;8Bь 74>1C20G0< >A2VB8 >B@8<0B8 :><?;5:A=5 @>7C<V==O 
V=B5;5:BC0;ь=8E B@0=A?>@B=8E A8AB5< B0 <>6;82>ABV WE 70AB>AC20==O 2 @V7=8E 
AD5@0E, 0 B0:>6 =02G8B8AO 70AB>A>2C20B8 ?@8=F8?8 AB0;>3> @>728B:C 2 
B@0=A?>@B=V9 30;C7V. 
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- 3;81>:V 7=0==O 2 30;C7V AB0;>3> @>728B:C B@0=A?>@B=8E A8AB5<; 
- ?@0:B8G=V =028G:8 @>1>B8 2 ACG0A=V9 B@0=A?>@B=V9 30;C7V; 
- @>7C<V==O 206;82>ABV 5:>;>3VG=>W B0 A>FV0;ь=>W 2V4?>2V40;ь=>ABV. 
#@>3@0<0 ISDEGO є 206;828< :@>:>< C ?V43>B>2FV <091CB=VE D0EV2FV2-

B@0=A?>@B=8:V2, O:V 7<>6CBь 4>40B8 A2V9 2=5A>: C AB2>@5==O ABV9:8E B0 
5D5:B82=8E B@0=A?>@B=8E A8AB5< ':@0W=8. 
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Hulchak Oksana, Popov Stanislav 

TRAFFIC SIGNS DURATION 

Introduction. Under the agreement with the European Education and Culture 

Executive Agency (EACEA) ('EU executive agency' or 'granting authority'), under 

the powers delegated by the European Commission ('European Commission'), the 

task has been set to develop and implement the discipline "Application of modern 

intelligent technologies in transport". Educational materials developed within the 

project can be used to implement these modules into various educational programs. 

 Objective of the Discipline. The discipline's task is to utilize technologies 

for Sustainable Development of Cities and Communities Goal 11 aimed at 

improving approaches to urban planning, management, and development of cities 

and communities, considering principles of inclusivity, safety, and sustainability, 

as well as preventing potential risks of deteriorating the quality of life of the 

population.  

Need for Sustainable Development in Transport. The rapidly growing 

economy accelerates urbanization processes in countries with far-reaching 

consequences. Therefore, one of the development priorities is the implementation 

of sustainable development principles in cities and settlements, which requires 

their integration into educational trajectories for training future professionals. 

Update of educational-laboratory infrastructure for training bachelors in transport 

systems. When creating educational-laboratory infrastructure for training bachelors 

in transport systems - Sustainable Urban Transport Laboratory (SUTLab) special 

attention will be given to in-depth knowledge in the field of information and 

communication technologies considering the integration of CSR into the core 

disciplines of bachelor training. To master key skills and competencies, students 

will have appropriate equipment in the SUTLab laboratory. 

The laboratory can provide students with unique opportunities to acquire 

skills in various aspects of intelligent transport systems and virtual reality. Here are 

some of the key skills that can be developed: Modeling and analysis of transport 

and pedestrian flows, studying the dynamics of movement, congestion, and traffic 

optimization, evaluating the state of transport solutions. Application of virtual 

reality in transport studies for immersive virtual environments, allowing the study 

of the impact of road design and urban conditions on the behavior of traffic 

participants. Students will be able to collect and analyze data on transport flows to 

understand traffic patterns and develop enhanced traffic management strategies. 

This experience will be adopted from project partners such as University of Rome 
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Tor Vergata, and Maritime University of Szczecin as well as from global leaders. 

The structure of the discipline includes studying topics on the foundations of 

intelligent transport systems ITS, Core components and architecture of ITS, Data 

collection technologies in transport, Communication technologies in ITS, 

Autonomous vehicles, Traffic management systems, Big data analysis and artificial 

intelligence in ITS, Smart cities and mobility, Public transport systems. Gaining 

practical skills and consolidating theoretical knowledge in the laboratory. Students' 

practical skills will be consolidated in the laboratory with Traffic modeling using 

PTV Vissim where students can create models of various transport scenarios, 

analyze the impact of new road configurations, signaling systems, or changes in 

traffic patterns. Data analysis from IoT devices and analysis of data from sensors 

installed on vehicles or in the urban environment to study traffic and pedestrian 

behavior. Using VR technologies to simulate road conditions and create virtual 

scenarios to analyze the behavior of drivers and pedestrians in various road 

conditions. Developing and testing models for optimizing routes and schedules of 

public transport to improve efficiency and reduce waiting time. Developing smart 

parking systems that analyze data on the availability of parking spaces and provide 

recommendations to drivers. Practical testing of management algorithms for 

autonomous vehicles, their reactions to standard and unforeseen road situations. 

This will allow transportation students to acquire modern European knowledge and 

practical skills in the discipline "Application of modern intelligent technologies in 

transport." 

Conclusion. In conclusion, the Erasmus + KA2 project "Implementation of 

Sustainable Urban Development Goals in Transport Bachelor Degree 3 ISDEGO" 

has significantly contributed to the advancement of educational and practical 

methodologies in the field of transportation. By developing the discipline 

"Application of modern intelligent technologies in transport," the project aligns 

with the Sustainable Development of Cities and Communities Goal 11, aiming to 

enhance urban planning, management, and sustainable development. Through the 

creation of the Sustainable Urban Transport Laboratory (SUTLab), the project not 

only facilitates the integration of cutting-edge information and communication 

technologies into transport systems education but also equips students with the 

necessary skills and competencies to address modern urban challenges. This 

initiative ensures that future professionals are well-prepared to implement 

sustainable development principles effectively in urban environments, leveraging 

intelligent transport systems and virtual reality to optimize transportation solutions, 

enhance safety, and improve the quality of urban life. The collaboration with 

renowned institutions and the use of advanced technologies like computer 

modeling traffic and IoT devices further empower students to develop, test, and 

refine innovative transport strategies that are critical for the evolution of smart 

cities and the mobility sector. 
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https://dolphincargo.com.ua/ua/texnologiya-blokchejn-v-logistici/
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A:;04=89 2>є==89 ?5@V>4. "4=8< V7 ?@V>@8B5B=8E =0?@O<:V2 @>728B:C 
20=B06=8E ?5@52575=ь є A0<5 71V;ьH5==O G0AB:8 V=B5@<>40;ь=8E ?5@52575=ь 
20=B06V2. #@8 ?5@52575==V 20=B06V2 <V6 :@0W=0<8, 45 4VNBь @V7=V AB0=40@B8 
H8@8=8 :>;VW, 28:>@8AB0==O V=B5@<>40;ь=8E (:>=B59=5@=8E) ?5@52575=ь є 
=091V;ьH >?B8<0;ь=8< B0 5D5:B82=8< A?>A>1>< B@0=A?>@BC20==O 20=B06V2. 

�0=B06>2;0A=8:0< 70?@>?>=>20=> =>289 A5@2VA 3 V=B5@<>40;ь=89 ?>W74, 
I> 40є <>6;82VABь >B@8<0B8 ?@>3=>7>20=89 :>=B59=5@>?>BV: G5@57 <5@56C 
V=B5@<>40;ь=8E B5@<V=0;V2 *5=B@C B@0=A?>@B=>W ;>3VAB8:8 (*&%) «�VA:8» 
(@8A. 1).   

 

 
$8AC=>: 1 3  5@560 V=B5@<>40;ь=8E B5@<V=0;V2 �& «':@70;V7=8FO» 
 

�> <5@56V V=B5@<>40;ь=8E B5@<V=0;V2 ':@70;V7=8FV 2E>4OBь HVABь 265 
4VNG8E B0 B@8 ?5@A?5:B82=8E B5@<V=0;8 C �>25;V, �V==8FV B0 #>;B02V, O:V 
=091;86G>3> G0AC B0:>6 ?>G=CBь A2>N @>1>BC. 

� 2023 @>:C 70?@>20465=0 ?>A;C30 ?5@52575==O :>=B59=5@V2 
V=B5@<>40;ь=8<8 ?>W740<8 7 V=B5@<>40;ь=8E B5@<V=0;V2 4> ?>@BC �40=Aь: 
(#>;ьI0). "?5@0B>@>< :>=B59=5@=8E <0@H@CB=8E ?>W74V2 є DV;VO �& 
«':@70;V7=8FO» 3 *&% «�VA:8», O:0 =040є ?>2=89 :><?;5:A ?>A;C3 7 
>@30=V70FVW ?5@52575==O: =040==O :>=B59=5@V2 V DVBV=3>28E ?;0BD>@<, 
:><?;5:A B5@<V=0;ь=8E ?>A;C3, >D>@<;5==O B@0=A?>@B=8E 4>:C<5=BV2, 
A5@B8DV:0FVO, <8B=5 >D>@<;5==O B0 V=HV A5@2VA=V ?>A;C38 [3]. "?5@0B>@ =5 
BV;ь:8 70157?5GCє B@0=A?>@BC20==O :>=B59=5@V2 B5@8B>@VєN ':@0W=8 B0 
#>;ьIV, 0 9 B5E=>;>3VG=C >1@>1:C <0@H@CB=8E ?>W74V2 2 ?>@BC �40=Aь:. 
#0@B=5@0<8 �& «':@70;V7=8FO» 7 ?5@52575==O :>=B59=5@=8<8 ?>W740<8 є 
:><?0=VW UZ Cargo #>;ьI0; Laude Smart Intermodal S.A.; PKP CARGO 
Connect B0 V=HV. 



 

76 

 

!0 Aь>3>4=V >4=8< V7 ?@V>@8B5B=8E =0?@O<:V2 @>728B:C 20=B06=8E 

?5@52575=ь �& «':@70;V7=8FO» 3 F5  71V;ьH5==O G0AB:8 V=B5@<>40;ь=8E 
?5@52575=ь 20=B06V2. $V25=ь :>=B59=5@870FVW 2 :@0W=0E Є% AB0=>28Bь 35-55%, 

0 2 ':@0W=V =0@07V <5=H5 =V6 4%. � @V7=8FO 2 H8@8=V 70;V7=8G=8E :>;V9 (2 
':@0W=V 1520 << B0 =091V;ьH ?>H8@5=V 2 Є% =091V;ьH ?>H8@5=V :>;VW 1435 
<<) O:@07 V A?>=C:0є ':@70;V7=8FN 4> 71V;ьH5==O ?5@52575==O 20=B06V2 C 
:>=B59=5@0E. !0@07V :>=B59=5@=V ?>W748 28:>=CNBь ?5@52575==O  <V6 ?>@B0<8 
�5;8:>W "45A8, �C=09Aь:>3> ?0@>?;02AB20 ($5=V B0 �7<0W;) B0 :>=B59=5@=8<8 
B5@<V=0;0<8 ':@70;V7=8FV 9 V=H8E >?5@0B>@V2, B0:8E O: 3@C?0 �5<B@0=A 
(B5@<V=0;  >AB8Aь:0, 2 ?5@A?5:B82V 3 B5@<V=0;8 C �8==8FV V (0AB>2V), 
:><?0=VO N’UNIT (B5@<V=0;8 C �8є2V, )0@:>2V, �=V?@V), B5@<V=0;0<8 V=H8E 
>?5@0B>@V2. &0:>6 :>=B59=5@=V ?>W748 28:>=CNBь ?5@52575==O 2 70:>@4>==V 
?>@B8 �40=Aь:, �>=AB0=F0 [3].   

 8=C;>3> @>:C 74V9A=5=> B5AB>2V :>=B59=5@=V ?5@52575==O <V6 
B5@<V=0;0<8 *&% «�VA:8» V ?>@B>< �C9A1C@3, O:89 є =091V;ьH8< 2=CB@VH=V< 
@VG:>28< ?>@B>< =5 BV;ь:8 2 Є2@>?V, 0 9 A2VBV V 70157?5GCє ?5@520;:C 
:>=B59=5@V2, O:V  ?@O<CNBь 4> V=H8E :@0W= Є2@>?8, �;87ь:>3> %E>4C B0 
�D@8:8. #V;>B=8< <0@H@CB>< 1C;> 2V4?@02;5=> :>=B59=5@=89 ?>W74 
A?>;CG5==O< 2V4 AB0=FVW �8W2-�VA:8 4> AB0=FVW �C40?5HB 7 ?5@520=B065==O< 
=0 +>?Aь:><C B5@<V=0;V =0 ?;0BD>@<8 :><?0=VW  Rail Cargo Austria. � ?;0=0E 
3 @>728B>: B0:8E <0@H@CBV2 2 V=HV :@0W=8 Є2@>?8. �0 CG0ABV �8B>2Aь:>W 
70;V7=8FV (LTG) @50;V7>20=> B5AB>25 ?5@52575==O V=B5@<>40;ь=>3> ?>W740 ?> 
<0@H@CBC �0C=0A 3 �8W2 3 �0C=0A. !0 H;OEC 4> @50;V70FVW 9 V=HV ?@>є:B8 �& 
«':@70;V7=8FO» 7 @>728B:C V=B5@<>40;ь=8E ?5@52575=ь. %B0=>< =0 ?>G0B>: 
2025 @>:C '� C65 ?5@52575=> 587 V=B5@<>40;ь=V ?>W748, 7 =8E 3 94 ?>W748 2 
<V6=0@>4=><C A?>;CG5==V. 

':@0W=0 1C;0 V є B@0=78B=>N 45@602>N ?>?@8 2V9=C. $50;V7CєBьAO 
A?V;ь=89 ?@>є:B <V6 �& «':@70;V7=8FO» B0 #>;ьAь:>N 45@602=>N 

70;V7=8F5N 2 @0<:0E :>@84>@V2 TEN-& 7 ?5@52575==O :>=B59=5@V2 70 
<0@H@CB>< �8B09Aь:0 !0@>4=0 $5A?C1;V:0 3 $5A?C1;V:0 �070EAB0= 3 
�75@109460=Aь:0 $5A?C1;V:0  - �@C7VO 3 ':@0W=0 4> $5A?C1;V:8 #>;ьI0 G5@57 
?>;ьAь:>-C:@0W=Aь:V 70;V7=8G=V ?@8:>@4>==V ?5@5E>48. 

#@>4>26CєBьAO @>728B>: 70;V7=8G=>W V=D@0AB@C:BC@8 2 @0<:0E ?@>3@0<8 
Є% «Connecting Europe Facility» (CEF 2022). �V41C20єBьAO <>45@=V70FVO 
V=B5@<>40;ь=8E B5@<V=0;V2 B0 >=>2;NєBьAO 70;V7=8G=0 V=D@0AB@C:BC@0 =0 
>A=>2=8E <0@H@CB0E <V6 ':@0W=>N 7 :@0W=0<8 Є%. $50;V7CNBьAO ?@>є:B8 7  
24>A:>=0;5==O ;>3VAB8G=8E H;OEV2 B0 @>728B:C 70;V7=8G=8E ?C=:BV2 ?@>?CA:C 
G5@57 :>@4>=. �A5 F5 A?@O<>20=> =0 ?V428I5==O 5D5:B82=>ABV 70;V7=8G=8E 
20=B06=8E V ?0A068@Aь:8E ?5@52575=ь B0 V=B53@0FVN 70;V7=8G=>W B@0=A?>@B=>W 
A8AB5<8 ':@0W=8 4> Є%. 
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�57?5:0 4>@>6=ь>3> @CEC є >4=8< V7 :;NG>28E D0:B>@V2 @>728B:C 
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@CEC, =5704>2V;ь=89 AB0= V=D@0AB@C:BC@8, =54>AB0B=V9 @V25=ь >A2VB;5==O =0 
4>@>30E, 0 B0:>6 =87ь:0 :C;ьBC@0 2>4V==O. �;O 5D5:B82=>3> @>72'O70==O F8E 
?@>1;5< =5>1EV4=5 2?@>20465==O V==>20FV9=8E B5E=>;>3V9 B0 =>2VB=VE 
<5B>4V2 C?@02;V==O 4>@>6=V< @CE><, I> 107CNBьAO =0 0=0;V7V 25;8:8E 
<0A82V2 40=8E, 02B><0B870FVW ?@>F5AV2 :>=B@>;N B0 ?@>3=>7C20==V 
B@0=A?>@B=8E ?>B>:V2. 

"4=8< V7 =095D5:B82=VH8E <5B>4V2 7=865==O @V2=O 020@V9=>ABV є 
28:>@8AB0==O V=B5;5:BC0;ь=8E B@0=A?>@B=8E A8AB5< (�&%). �>=8 2:;NG0NBь 
02B><0B87>20=5 @53C;N20==O @CEC, 040?B82=V A2VB;>D>@8, V=B5;5:BC0;ь=5 
2V45>A?>AB5@565==O, A8AB5<8 5:AB@5=>3> @503C20==O B0 <>1V;ь=V 4>40B:8 4;O 
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45<>=AB@CNBь 28A>:C 5D5:B82=VABь C 7<5=H5==V :V;ь:>ABV �&#. 

"4=8< V7 206;828E =0?@O<V2 ?V428I5==O 157?5:8 є 28:>@8AB0==O 
@>7C<=>3> >A2VB;5==O =0 4>@>30E. �==>20FV9=V LED-A8AB5<8, O:V @503CNBь =0 
=0O2=VABь ?VH>E>4V2 B0 02B><>1V;V2, 7=0G=> ?>:@0ICNBь 2848<VABь C B5<=89 
G0A 4>18, 7=86CNG8 @878: =0W74C =0 ?VH>E>4V2. &0:>6 H8@>:5 70AB>AC20==O 
7=0E>4OBь B5E=>;>3VW ?@>3=>7C20==O �&# =0 >A=>2V HBCG=>3> V=B5;5:BC, O:V 
0=0;V7CNBь ?>254V=:C 2>4VW2, ?>3>4=V C<>28 B0 @V25=ь 7020=B065=>ABV 4>@V3, 
I> 4>72>;Oє >?5@0B82=> ?@89<0B8 @VH5==O I>4> >?B8<V70FVW @CEC. 

"A>1;82C C203C A;V4 ?@84V;8B8 :>=F5?FVW «$>7C<=>3> <VAB0» (Smart 
City), O:0 ?5@5410G0є 28:>@8AB0==O IoT (�=B5@=5BC @5G59) C B@0=A?>@B=V9 
AD5@V. !0?@8:;04, 40BG8:8 4>@>6=ь>3> ?>:@8BBO, ?V4:;NG5=V 4> є48=>W 
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@878:>20=>W ?>254V=:8 =0 4>@>30E. 

"B65, $>728B>: B@0=A?>@B=>W V=D@0AB@C:BC@8 <0є ґ@C=BC20B8AO =0 
ACG0A=8E B5E=>;>3VOE B0 V=B53@0FVW V=B5;5:BC0;ь=8E @VH5=ь. �?@>20465==O 
�&%, @>728B>: :>=F5?FVW «$>7C<=>3> <VAB0», >?B8<V70FVO 4>@>6=ь>3> @CEC B0 
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