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The object of the study is specialized hierarchical systems. The
problem addressed in the research is improving the efficiency of
evaluating hierarchical systems while ensuring a specified level of
reliability regardless of the volume of data entering the system. The
originality of the method lies in the use of additional enhanced pro-
cedures that allow to:

- verify the topology and parameters of specialized hierarchical
systems, considering the degree of uncertainty of the initial data
known about them. The consideration of uncertainty is achieved
through the application of corresponding correction coefficients;

- perform a primary selection of individuals for tuning the
convolutional artificial neural network using an improved genetic
algorithm, which reduces solution search time and increases the reli-
ability of obtained results;

- explore the solution spaces of the problem of evaluating the
state of specialized hierarchical systems described by atypical func-
tions using an improved monkey swarm algorithm;

- tune the memory of the convolutional artificial neural network
via a memory training procedure, thereby reducing the estimation
error of parameters of specialized hierarchical systems;

- adjust the weights of the convolutional artificial neural net-
work, which leads to increased accuracy in estimating parameters of
specialized hierarchical systems;

- employ additional mechanisms to adjust convolutional artificial
neural network parameters by changing the membership function.

An increase in decision-making efficiency of 15-18% was estab-
lished due to the use of additional procedures, with the reliability of
the decisions ensured at the level of 0.9.

Keywords: convolutional artificial neural networks, genetic al-
gorithm, destabilizing factors, metaheuristic algorithm.
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The object of this study is the processes of prescriptive technical
maintenance (TM) of vessel machinery and structures of cargo ships.
The task addressed relates to the insufficient efficiency of conventional
methods for vessel machinery TM, which leads to increased risks of
failures and enhanced operating costs.

In this work, algorithmic support to a system of comprehensive
prescriptive maintenance of cargo ships based on predictive monitoring
methods has been developed. Data on the parameters of machinery
technical condition were experimentally acquired and systemized;
a comprehensive analysis of costs, risks, and reliability was carried
out using the developed algorithms. The results demonstrated that
applying the proposed methodology could reduce the cost of mainte-
nance by up to 44.4%, as well as decrease the risk of malfunctions by
up to 89.4%. It has been established that the total economic effect of
optimizing the maintenance processes of the principal engine compo-
nents equals USD 4849 per life cycle of the machinery. This confirms
the feasibility and effectiveness of using comprehensive predictive
monitoring in vessel TM systems.

Special feature of the results is their integrated nature, which
makes it possible to simultaneously consider technical and economic
aspects of TM. This is what makes it possible to avoid the shortcom-
ings inherent in conventional regulatory systems, ensuring a higher
level of operational reliability and economic efficiency of cargo ships.



The practical application of the devised methodology is possible

provided that the proposed algorithms are integrated into vessel oper-

ation processes with appropriate information and analytical support,

including automated data collection and continuous monitoring of

machinery condition.

Keywords: prescriptive technical maintenance, vessel equip-

ment, cost optimization, operational efficiency, forecasting.
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The object of research is the prediction system for the use of live
flight tracker technology on the Boeing 737-900ER aircraft. The prob-
lems solved are related to the low accuracy of the prediction system that
only relies on technical data without considering aspects of user behav-
ior, as well as the limitations of interpretability in conventional deep
learning models that hinder decision validation in critical and sensitive
flight environments. The essence of the results obtained is the devel-
opment of a prediction model based on bidirectional long short-term
memory combined with an attention layer and psychological elements
from the theory of planned behavior. This model is able to increase pre-
diction accuracy up to 91.2%, much higher than conventional models
with an accuracy of around 78%, and shows high F1 and AUC scores
indicating a balance between precision and sensitivity. Due to its fea-
tures and characteristic differences, namely the integration of bidirec-
tional sequential learning, focusing on the most relevant input features
through the attention mechanism, and psychological contextualization
through the theory planned behavior, these results make it possible to
effectively solve the problems of low accuracy and lack of interpret-
ability in predicting flight tracker usage. These results are explained
by the model’s ability to highlight key variables such as usage time,
flight conditions, and previous interaction patterns that correlate with
user intentions and behaviors. The theory planned behavior structure
provides a basis for interpreting system decisions based on attitudes,




social norms, and users’ perceived control over the technology used.

In practical conditions, the results of this study can be implemented

in a simulation-based training system for pilots, which aims to identify

optimal interaction patterns with flight tracker technology.

Keywords: advanced deep learning, attention layer, theory of

planned behavior, flight, prediction.
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The object of the study is the process of choosing the optimal
strategy for assessing a military serviceman.

The problem, which was being solved, is non-adaptability of the
existing scientific approach to the necessity of taking into account
the rapid transformation of functional responsibilities and long-term
career planning when assessing military servicemen.

In terms of improving the approach of choosing the optimal strat-
egy for assessing a military serviceman, the algorithm for choosing
the appropriate strategy has been suggested. The algorithm is based
on the application of optimal selection criteria (Laplace, Wald and
Savage). The essence of the developed algorithm implies the level of
uncertainty regarding the possible transformation of service func-
tions, the possible transformation of service functions and acquired
competencies.

The peculiarity of the developed algorithm is that it allows to
take into account the long-term perspective of career development
by considering the uncertainty in the process of transformation of
service functions.

As part of improving the approach to choosing the optimal
strategy for assessing a serviceman, the procedure for choosing the
appropriate optimal strategy has been improved.

The peculiarity of the suggested procedure is that it is based
on the identification of the level of uncertainty, the use of a tabular
method for determining the correspondence of service functions to
competencies, and the distribution of competencies on the basis of
their acquisition. This procedure allows to increase the accuracy of
determining the level of correspondence of a military serviceman’s
competencies to service functions by 15% if no changes occur, and

by 17% in case of minor changes and by 24% in case of fundamental
changes. A distinctive feature of the procedure is the division of com-
petencies into three groups: professional, general development, and
acquired through experience.

The scope of practical application of the improved procedure is
the management processes to ensure the effectiveness of HR man-
agement in the command-and-control bodies of military formations.

Keywords: HR management, assessment of military servicemen,
competencies, service functions, optimal selection criteria.
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The object of this study is the contingency cost in the implemen-
tation of construction projects. The problem to be solved is the develop
a contingency cost model in the implementation of construction proj-
ects, by integrating cost, quality, and time risks. The previously used
models involve cost, quality, and time risks separately. It is still rare
to find an analysis in construction project execution that incorporates
these three risks into a contingency cost model. The formulation of
this integration is crucial since every project is unique and carries
varying degrees of risk. Data were investigated and collected from the
Bali Province Regency Road Improvement Project, and the descriptive
strategy analysis was employed. Using the probability (P) by impact (I)
approach, which is the multiplication of (P) by (I) on a Likert scale
of 5, triple constraint risks are included in the Expected Monetary
Value (EMV) analysis. Moreover, monetary units are used to develop
impact scale I, in which daily penalties and quality with rework costs
are applied using the monetary unit approach of time effect. The si-
multaneous total of the PI from time, cost, and quality concerns is the
EMV contingency cost formulation for the integration of these risks.

The study obtained that, a cost contingency model was created
that incorporates the risk factors of cost, time, and quality. This
model’s cost contingency value was 9.61% of the total cost when it was
applied to a case study. Specifically, this finding falls between 5% and
10%, which is adequate and consistent with the empirical approach.
This contingency cost model is thought to be more rational since it
accounts for project risks, including the likelihood of potential risks
as well as their effects. The project team can use this approach to
estimate contingency expenses.

Keywords: construction project, risk integration, cost-time-qual-
ity, contingency cost, EMV.
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The object of this study is the process of strategically-oriented
assessment of the activities of an employee at an entity involved in the
rendering of logistics services to internal and/or external clients (con-
sumers) of the organization, taking into account the effects of risk
and uncertainty factors. The task addressed is to improve the efficien-
cy of decisions (according to a specified optimization criterion) in the
field of logistics personnel management in the organization based on
the further development of methodological approaches to assessing
the activities of logistics personnel.

A structural model of an integral indicator for strategically-ori-
ented assessment of the activities of an employee of the organization
involved in the provision of logistics services has been built. The hier-
archical structural model involves establishing a connection between
the system for assessing the activities of logistics personnel with the
strategic goals of the organization.

The study also reports a constructed mathematical model of an
integral indicator for strategically-oriented assessment of the activi-
ties of an employee of the organization involved in the provision of
logistics services, taking into account the effects of risk and uncertain-
ty factors. A procedure for the interaction of these models has been
proposed, owing to which a method of strategically oriented assess-
ment of the activities of logistics personnel was suggested, taking into
account the action of risk and uncertainty factors.

Applying the method could make it possible to form integral and
complex indicators for assessing the activities of logistics personnel,
aimed at achieving the strategic goals of the organization. This would
also enable determining general directions and building individual
trajectories for the training and development of logistics personnel.
The specified method is advisable to use when developing software
for planning the logistics activities of enterprises.

Keywords: strategically oriented assessment of personnel activi-
ties, logistics personnel, functional areas of logistics.

References

1. Niven, P. R. (Ed.) (2012). Balanced Scorecard Step-By-Step. John Wi-
ley & Sons, Inc. https://doi.org/10.1002/9781119205081




~N o o~

. Kaplan, R. S., Norton, D. P. (2001). The Strategy-Focused Organiza-

tion: How Balanced Scorecard Companies Thrive in the New Business

Environment. Harvard Business Press, 400.

. Kaplan, R. S., Norton, D. P. (2006). Alignment: Using the Balanced

Scorecard to Create Corporate Synergies. Boston: Harvard Business
School Press, 320.

. Drucker, P. F. (2006). The Practice of Management. Harper Collins, 416.
. Deming, W. E. (2000). Out of the Crisis. MIT Press, 507.

. Neave, H. R. (1990). The Deming Dimension. Knoxville: SPC Press, 440.
. Vorkut, T., Volynets, L. (2025). Improvement of scientific and method-

ological approaches to the formation of key performance indicators in
a logistics organization in the context of implementing the concept of
a balanced system of indicators. Ekonomika transportnoho komplek-
su, 45, 273-287. Available at: https://dspace.khadi.kharkov.ua/items/
f24e73f6-72b7-4006-89d4-ef8d1289575f

. Drucker, P. (2012). Management Challenges for the 21st Century.

Routledge. https://doi.org/10.4324/9780080942384

. Nazarenko, I., Tesliuk, N., Shayakhmetov, S., Abiyev, B., Uderba-

yeva, A. (2025). Scientific and methodological principles of forma-
tion of financial support strategies for the concept of sustainable
development of passenger transport enterprises. Strategic-oriented
management of the transport industry: logistics approaches, inno-
vative solutions and management models. Kharkiv: TECHNOLOGY
CENTER PC, 67-82. https://doi.org/10.15587/978-617-8360-14-6.ch6

. Popova, N., Shynkarenko, V., Kryvoruchko, O., Zéman, Z. (2018).

Enterprise management in VUCA conditions. Economic Annals-XXI,
170 (3-4), 27-31. https://doi.org/10.21003/ea.v170-05

. Kryvoruchko, O., Fedotova, I. (2024). An Integrated Comprehensive

Approach to Improving Transport and Logistics Business Processes.
Transport Means 2024. Proceedings of the 28th International Scien-
tific Conference. https://doi.org/10.5755/e01.2351-7034.2024.p84-90

. Zachosova, N., Kutsenko, D., Koval, O. (2022). Strategy and mech-

anism of enterprises financial and economic security management
in the conditions of war, industry 4.0 and bani world. Financial and
Credit Activity Problems of Theory and Practice, 4 (45), 223-233.
https://doi.org/10.55643/fcaptp.4.45.2022.3819

. Parfentieva, O. G., Grechan, P. Yu., Grechan, A. P. (2019). Stimulating

innovative activity as a tool for ensuring strategic development of
motor transport enterprises. Management Science Letters, 1655-1668.
https://doi.org/10.5267/j.msl.2019.5.022

. Grechan, A. P, Bezuglyi, A. O., Parfentieva, O. G., Kompanets, K. A,,

Hroza, A. M. (2020). Strategic development and ensuring compet-
itiveness of transport companies in the context of market digiti-
zation. International Journal of Management, 11 (6), 1124-1133.
Available at: https://iaeme.com/MasterAdmin/Journal_uploads/IJM/
VOLUME_11_ISSUE_6/IJM_11_06_100.pdf

. Prokudin, G., Lebid, I., Luzhanska, N., Chupaylenko, O. (2020).

Logistics Approach to the Organization of Unbalanced Freight Trans-
portation in Transport Networks. Proceedings of 24th International
Scientific Conference. Transport Means 2020. Sustainability: Research
and Solutions. Part I. Kaunas, 22-26. Available at: https://transport-
means.ktu.edu/wp-content/uploads/sites/307/2018/02/Transport-
means-A4-I-dalis.pdf

. Prokudin, G., Chupaylenko, O., Lebid, V., Denys, O., Khobotnia, T.,

Nazarova, A. (2022). Logistics of freight transportation and customs
service in international transportation. Logistics Systems: Technologi-
cal and Economic Aspects of Efficiency. Kharkiv: TECHNOLOGY
CENTER PC, 38-74. https://doi.org/10.15587/978-617-7319-66-4.ch2

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kunda, N. T., Lebid, V. V. (2019). Assessment of the Quality Indica-
tors Interconnection of Transport Services while Cargo Transporta-
tion. Journal of Advanced Research in Law and Economics, 10 (8),
2394-2406. Available at: https://journals.aserspublishing.eu/jarle/
article/view/5286

Al-Ammouri, A., Kharuta, V., Klochan, A., Shkurko, O., Al-Ammori, H.
(2024). Enhancing the reliability of information in positioning sys-
tems on road transport by using parallel information redundancy.
Eastern-European Journal of Enterprise Technologies, 3 (9 (129)),
78-92. https://doi.org/10.15587/1729-4061.2024.304129

Vorkut, T. A., Bilonoh, O. Ye., Dmytrychenko, A. M., Petunin, A. V.,
Sribna, N. V., Tretynychenko, Yu. O. (2021). Portfelno-orientovane
upravlinnia v orhanizatsiynykh merezhakh. Kyiv: Milenium, 227.
Vorkut, T., Volynets, L., Volynets, Ya. (2023). Development of indica-
tors for evaluating the level of sustainable development of logistics
organizational structures. Ekonomika transportnoho kompleksu, 42,
37-48. Available at: https://api.dspace.khadi.kharkov.ua/server/api/
core/bitstreams/8ceb20d2-8ce8-4420-86fe-30f9c7684a27/content
Vorkut, T. A., Volynets, L. M., Dobrovolska, A. M., Prokudin, O. H.
(2025). Stratehichno-orientovane upravlinnia proiektamy: kontekst
problematyky lohistychnoho upravlinnia v orhanizatsiyakh i orhani-
zatsiinykh merezhakh. Kyiv: Milenium, 246.

Vorkut, T., Volynets, L., Bilonog, O., Sopotsko, O., Levchenko, I. (2019).
The model to optimize deliveries of perishable food products in sup-
ply chains. Eastern-European Journal of Enterprise Technologies,
5(3(101)), 43-50. https://doi.org/10.15587/1729-4061.2019.177903
DSTU ISO 8258-2001. Statystychnyi kontrol. Kontrolni karty Shukhar-
ta (ISO 8258:1991, IDT).

Saaty, N. T. (2005). Theory and Applications of the Analytic Network
Process: Decision Making with Benefits, Opportunities, Costs, and
Risks. Pittsburgh: RWS Publications, 352.

Keller, S. B., Savitskie, K., Stank, T. P., Lynch, D. F., Ellinger, A. (2002).
Summary and Analysis of Multi-item Scales Used in Logistics Re-
search. Journal of Business Logistics, 23 (2), 83-281.

DOI: 10.15587/1729-4061.2025.326135
DEVELOPMENT OF OPTIMIZATION ALGORITHMS
TO VEHICLE ROUTING PROBLEM (p. 67-77)

Muhammad Amin
Universitas Sumatera Utara, Medan, Indonesia
ORCID: https://orcid.org/0009-0004-9902-5642

Syahril Efendi
Universitas Sumatera Utara, Medan, Indonesia
ORCID: https://orcid.org/0000-0002-3944-5459

Mahyuddin K. M. Nasution
Universitas Sumatera Utara, Medan, Indonesia
ORCID: https://orcid.org/0000-0003-1089-9841

Marischa Elveny
Universitas Sumatera Utara, Medan, Indonesia
ORCID: https://orcid.org/0000-0003-2014-6173

The Capacitated Vehicle Routing Problem with Time-Dependent

Demands (CVRPTD) is a significant optimization challenge in the lo-

gistics and transportation domain, characterized by dynamic customer

demands, strict time windows, and heterogeneous vehicle fleets. This

study focuses on urban parcel delivery operations as the primary object

of research. The problem addressed involves the inefficiency of conven-

tional vehicle routing strategies in adapting to time-varying customer



demands and operational constraints, which often lead to increased costs

and service delays. This study aims to minimize total operational costs
while ensuring compliance with capacity constraints, service continuity,
and demand fluctuations. A comprehensive mathematical model is de-
veloped based on a fully connected, directed acyclic graph G =(V, A), in-
corporating decision variables that represent vehicle routing sequences,
timing, and vehicle type assignments. This study addresses the Capacitat-
ed Vehicle Routing Problem with Time-Dependent Demands (CVRPTD)
in urban parcel delivery, where traditional routing methods struggle with
dynamic demands and operational constraints. A mathematical model
using a directed acyclic graph is developed, optimized via a gradient-based
method with Hessian approximation, LU decomposition, and qua-
si-Newton techniques. Experiments on datasets with up to 200 customers
and 20 vehicles with reductions ranging from 1.79% to 12.75%. The most
significant improvement was observed in Sidorame Timur, where the
optimization distance decreased by 12.75%, indicating high accuracy in
route optimization. For the SCP, the proposed algorithm achieved a 6.46%
improvement in solution quality over traditional greedy algorithms.

Keywords: optimization, machine learning, set cover, CVRP, cost.
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The object of this study is the public transport route network. The
task addressed is to choose optimal transport routes. Existing scientif-
ic research in this field is mainly aimed at increasing its reliability and
reducing economic risks. The social and environmental aspects are
considered separately, not in connection with technical and economic
issues. The study proposes a comprehensive approach to solving the
task of urban transport operation.

To solve the problem of multi-criteria optimization of the trans-
port network, the use of the hierarchy analysis method (HAM), which
is based on expert assessments, has been proposed. A hierarchical
structure of the route selection problem was constructed. Three opti-
mization criteria were determined, as well as ten factors influencing
the selected criteria. A comprehensive approach to choosing urban
electric transport routes could make it possible, with minimal capital
investments and operating costs, to promote the normal functioning
of cities. This is especially relevant for Ukraine, which in the post-war
period, due to demographic changes and changes in local infrastruc-
ture, will face the need to radically revise the operation mode of
public transport.

The advantage of HAM over other expert methods is the complex
hierarchical structure of cause-and-effect relationships between the
choice of the optimum and alternative options, as well as the presence
of a mechanism for internal control over the consistency of expert
judgments.

The procedure for using HAM has been demonstrated using an
example of optimizing transport communication between two dis-
tricts in the city of Kharkiv (Ukraine). The existing tram route was
considered, as well as alternative options. The option consisting of
one tram and one trolleybus route was chosen as optimal according to
technical, economic, social, and environmental criteria.

Keywords: public electric transport, route, multi-criteria optimi-
zation, hierarchy analysis method, optimization criteria.
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The focus of this study is the lateral control system of autonomous
vehicles using steering control. The main objective is to ensure the
vehicle consistently stays on the correct path. Existing methods remain
limited, as they often assume ideal road conditions without obstacles
or dynamic objects. To address this limitation, this study investigates
steering angle control for autonomous vehicles in unstructured envi-
ronments with potential obstacles. It specifically analyzes the applica-
tion of a type-2 fuzzy logic controller (type-2 FLC) for steering control,
using input values in the form of error and delta error. These values are
calculated from the difference between the output generated and the
steering angle measured by a pulse encoder mounted on the steering
wheel. The type-2 FLC demonstrated high accuracy in obstacle avoid-
ance tests: 1.54% (human), 4.28% (one car), 1.2% (two objects on the



left), and 2.13% (two on the left, one on the right). In contrast, the PID
controller produced higher error rates: 2.19%, 3.49%, 1.12%, and 3.49%,
respectively. Full-route testing showed average forward-route errors
of 8.87% for the type-2 FLC and 12.35% for the PID controller. On the
return route, the type-2 FLC recorded a 4.52% error, while the PID con-
troller showed 7.57%. Overall, the type-2 FLC achieved lower error rates
and better accuracy than the PID controller, particularly in dynamic
conditions. These results highlight the effectiveness of the type-2 FLC in
enhancing autonomous vehicle performance and steering accuracy. Its
low error values indicate superior path-tracking capabilities, effectively
addressing the research objective.

Keywords: autonomous vehicle, type-2 FLC, PID control, steer-
ing angle, membership function, maneuvers.
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The object of the study is the vehicle driving mode and the results
of trip on the road network of a large city under various speed limit
conditions. The problem of quantitative assessment of the impact
of speed limits on the average speed on the route, as well as on the
indicators of driving mode unevenness, was solved. The values of
such traffic parameters as average speed, average speed deviation,
acceleration noise, speed gradient, energy gradient at different values
of the posted speed limit (PSL) were obtained. Graphs of changes in
the average speed and indicators of the unevenness of the speed re-
gime were constructed and mathematical models of the dependence
of the average speed on urban routes on the adopted speed limit were
proposed. The results showed an increase in the average speed on the
route by an average of 2.4 km/h with an increase in PSL by 10 km/h.
At the same time, the dependence of the average speed on the PSL
is non-linear and shows a decrease in the impact of the speed limit
factor at higher PSL values (from 3.5 km/h for a PSL of 50 km/h to
1.24 km/h for a PSL of 80 km/h). Increasing the PSL does not affect
the specific time in motion and leads to an increase in the specific
idle time. With an increase in PSL, the acceleration noise and energy
gradient increase. The increase in average speed is explained by the
ability to increase speed in low-loaded sections of the route, but with
an increase in PSL, the ability to realize the increased speed decreases,
and the traffic mode itself becomes more uneven.

The research was carried out using the "driving laboratory” meth-
od on three different routes under the same initial conditions for
speed limits from 50 to 80 km/h. The driving mode of the car was re-
corded in the form of GPS tracks. The results can be used to assess the
impact of PSL changes on the technical and economic performance of
urban road transport. The results will also be useful in conducting an
information campaign and promoting a culture of compliance with
the speed limits established in cities among drivers.

Keywords: speed limit, average speed, speed mode, acceleration
noise, speed gradient, GPS track.

References

1. Raccagni, S., Ventura, R., Barabino, B. (2024). Impact of urban road
characteristics on vehicle speed: Insights from Brescia, Italy. Heliyon,
10 (20), €39459. https://doi.org/10.1016/j.heliyon.2024.e39459

2. van Eggermond, M. A. B., Schaffner, D., Studer, N., Erath, A. (2025).
Quantifying the effect of road design on urban road driving speed.
Transportation Research Part F: Traffic Psychology and Behaviour,
112, 148-169. https://doi.org/10.1016/j.trf.2025.04.005

3. Castillo-Manzano, J. L., Castro-Nuiflo, M., Lopez-Valpuesta, L., Vassal-
lo, F. V. (2019). The complex relationship between increases to speed
limits and traffic fatalities: Evidence from a meta-analysis. Safety Sci-
ence, 111, 287-297. https://doi.org/10.1016/j.ssci.2018.08.030

10.

11.

12.

13.

14.

15.

16.

17.

. Gupta, N., Megat Johari, M. U,, Jashami, H., Savolainen, P. (2022).

How is traffic safety affected by changes in traffic speeds following
speed limit increases? An evaluation with probe vehicle data. Traffic
Safety Research, 3, 000017. https://doi.org/10.55329/xsjw3584

. Othman, B., De Nunzio, G., Di Domenico, D., Canudas-de-Wit, C.

(2022). Analysis of the Impact of Variable Speed Limits on Environ-
mental Sustainability and Traffic Performance in Urban Networks.
IEEE Transactions on Intelligent Transportation Systems, 23 (11),
21766-21776. https://doi.org/10.1109/tits.2022.3192129

. Othman, B., Nunzio, G. D., Di Domenico, D., Canudas-de-Wit, C.

(2021). Urban Road Traffic Fuel Consumption Optimization via
Variable Speed Limits or Signalized Access Control: A Com-
parative Study. 2021 60th IEEE Conference on Decision and
Control (CDC), 1929-1934. https://doi.org/10.1109/cdc45484.
2021.9683194

. Al-Mosherefawi, O. J., Jwad, R. A. (2025). Evaluation of the Urban

Transport System According to the Principles of the Active City: Kufa
City as a Case Study. European International Journal of Multidisci-
plinary Research and Management Studies, 5 (1), 27-34. https://doi.
0rg/10.55640/eijmrms-05-01-05

. van Goeverden, C. D. (2022). The value of travel speed. Transporta-

tion Research Interdisciplinary Perspectives, 13, 100530. https://doi.
org/10.1016/j.trip.2021.100530

. Zheng, L., Ma, H., Wang, Z. (2024). Travel Time Estimation for Urban

Arterials Based on the Multi-Source Data. Sustainability, 16 (17),
7845. https://doi.org/10.3390/sul6177845

Nian, G., Sun, J., Huang, J. (2021). Exploring the Effects of Urban
Built Environment on Road Travel Speed Variability with a Spatial
Panel Data Model. ISPRS International Journal of Geo-Information,
10 (12), 829. https://doi.org/10.3390/ijgi10120829

Schweppenhéuser, M., Schrab, K., Protzmann, R., Radusch, I. (2025).
Evaluating spatiotemporal speed metrics for traffic state estima-
tion on complex urban roads. Simulation. https://doi.org/10.1177/
00375497241308890

Shi, C., Chen, B., Li, Q. (2017). Estimation of Travel Time Distribu-
tions in Urban Road Networks Using Low-Frequency Floating Car
Data. ISPRS International Journal of Geo-Information, 6 (8), 253.
https://doi.org/10.3390/1jgi6080253

Salonen, M., Toivonen, T. (2013). Modelling travel time in urban
networks: comparable measures for private car and public trans-
port. Journal of Transport Geography, 31, 143-153. https://doi.
org/10.1016/j.jtrange0.2013.06.011

Lu, Q.-L., Qurashi, M., Antoniou, C. (2023). Simulation-based policy
analysis: The case of urban speed limits. Transportation Research
Part A: Policy and Practice, 175, 103754. https://doi.org/10.1016/
j-tra.2023.103754

Jia, R., Li, Z., Xia, Y., Zhu, J., Ma, N., Chai, H., Liu, Z. (2020). Urban
road traffic condition forecasting based on sparse ride-hailing service
data. IET Intelligent Transport Systems, 14 (7), 668-674. https://doi.
org/10.1049/iet-its.2019.0338

Pulugurtha, S., Koilada, K. (2020). Exploring Correlations between
Travel Time Based Measures by Year, Day-of-the-week, Time-of-the-
day, Week-of-the-Year and the Posted Speed Limit. Urban, Planning
and Transport Research, 9 (1), 1-17. https://doi.org/10.1080/21650020.
2020.1845230

Jin, J., Rafferty, P. (2021). How the speed limit policy affects travel
speed?: Quasi-experimental approach. Transport Policy, 103, 2-10.
https://doi.org/10.1016/j.tranpol.2021.01.003



20.

21.

22.

23.

. Wei, L, Li, W, Liang, H., Luo, F. (2023). Traffic Flow Characteristics
of Speed Limited Roads Based on Cellular Automata NaSch Traffic
Flow Model. Advances in Intelligent Systems, Computer Science and
Digital Economics IV, 629-638. https://doi.org/10.1007/978-3-031-
24475-9_51

. Yang, H., Wang, X., Yin, Y. (2012). The impact of speed limits on traffic

equilibrium and system performance in networks. Transportation
Research Part B: Methodological, 46 (10), 1295-1307. https://doi.
0rg/10.1016/j.trb.2012.08.002

Li, S., Wang, T., Ren, H., Shi, B., Kong, X. (2021). Optimization
Model and Method of Variable Speed Limit for Urban Express-
way. Journal of Advanced Transportation, 2021, 1-13. https://doi.
0rg/10.1155/2021/9950417

Jang, S., Wu, S., Kim, D., Song, K.-H., Lee, S. M., Suh, W. (2022).
Impact of Lowering Speed Limit on Urban Transportation Net-
work. Applied Sciences, 12 (11), 5296. https://doi.org/10.3390/
app12115296

Bist, T. C., Tiwari, H. (2024). Assessment of Stratified Speed Charac-
teristics and Compliance with Posted Speed Limit in an Urban Area:
A Case Study of Section of Karnali Highway, Nepal. International
Journal on Engineering Technology, 2 (1), 187-194. https://doi.
org/10.3126/injet.v2i1.72571

Alkaissi, Z. A., Hussain, R. Y. (2025). Travel Time Variability and
Spatio-Temporal Analysis of Urban Streets Using Global Positioning
System: A Review. Journal of Engineering, 31 (1), 173-188. https://
doi.org/10.31026/j.eng.2025.01.10

24.

25.

26.

217.

28.

29.

30.

Alomari, A. H., Khedaywi, T. S., Marian, A. R. O., Jadah, A. A. (2022).
Traffic speed prediction techniques in urban environments. Heliyon,
8 (12), e11847. https://doi.org/10.1016/j.heliyon.2022.e11847

Babu, Y. S., Pattnaik, S. B. (1997). Acceleration noise and level of
service of urban roads - A case study. Journal of Advanced Transpor-
tation, 31 (3), 325-342. https://doi.org/10.1002/atr.5670310307

Naef, M., Al-Taei, A. (2021). Evaluation of Acceleration Noise Param-
eter as a Traffic Flow Performance Indicator for Multi-Lane Urban
Highways. Al-Rafidain Engineering Journal (AREJ), 26 (1), 44-52.
https://doi.org/10.33899/rengj.2021.128127.1059

Kadoya, Y., Watanapongvanich, S., Khan, M. S. R. (2021). How is emo-
tion associated with driving speed? A study on taxi drivers in Japan.
Transportation Research Part F: Traffic Psychology and Behaviour, 79,
205-216. https://doi.org/10.1016/j.trf.2021.04.020

Shirazinejad, R. S., Dissanayake, S. (2020). Speed Characteristics
in Relation to Speed Limit Increase and Its Influence on Driver’s
Speed Selection Behavior. Sustainability, 12 (4), 1369. https://doi.
0rg/10.3390/su12041369

Riabushenko, O. (2023). Methodology for determining bottlenecks
on the city’s street-road network by analyzing GPS track data.
Automobile Transport, 52, 71-79. https://doi.org/10.30977/at.2219-
8342.2023.52.0.08

Alomari, A., Al-Omari, A., Aljizawi, W. (2022). Evaluation of travel
time reliability in urban areas using mobile navigation applications
in Jordan. Journal of Applied Engineering Science, 20 (3), 644-656.
https://doi.org/10.5937/jaes0-35118




DOI: 10.15587/1729-4061.2025.329094
PO3POBKA METOAY OIIHKH TEXHIYHHX XAPAKTEPHUCTHK CIIEIIIAJII3OBAHUNX IEPAPXIYHHUX CUCTEM
3 BUKOPUCTAHHAM IITYYHOI'O IHTEJIEKTY (c. 6-12)

Qasim Abbood Mahdi, A. C. Bo3uurs, I. B. Illocrak, A. B. JleGegunchkuii, O. I. IBaneHko, O. 1. ®eokTHCcTOBA, B. A. ®eopieHKO,
H. B. Ba6KkoBa, €. €. Kapmio, K. M. PagueHko

OG6’eKTOM JIOCTiZPKEHHS € creniai3oBaHi iepapxiuHi cucremu. IIpo6siema, sika BUPILIyETHCS B IOCTIPKEHH], € IiBUIEHHS OIePaTHB-
HOCTI OIiHFOBaHHS i€papXiYHMX CHUCTeM IIpY 3abe3TeYeHHi 33/JaHo1 JOCTOBIPHOCTI He3aJIeKHO BiJ 0OCATIB ZaHUX, IKi HaJXOAATh Ha 11 BXif.
OpuriHaJIbHICTE METO/Y IOJIATAE Y BUKOPUCTaHHI JOAATKOBUX YAOCKOHAIEHUX IIPOLIEAYD, AKi 03BOJIAIOTh:

— IIpoBeCTH BepH(iKallio TOIMoJIOrii Ta mapaMeTpiB cIeljiaJi30oBaHNX i€papXidYHMX CHCTEM 3 BPAaxXyBaHHSM CTYIEHIO HEBU3HAYEHOCTI
BUXi{THUX JAHUX TIpO iH(opMmariito, sika Bifjoma 1po ii. BpaxyBaHHS CTyIIEHIO0 HEBU3HAUYEHOCTI BiZIOYBAETHCS 32 PaXyHOK 3aCTOCYBaHHSI BifiTIO-
BiZIHMX KOperyBaJbHUX KoeillieHTiB;

- 3/{liCHUTH TTePBUHHUII Bi/1Gip OCOOMH /TSI HAJIAIITYBAHHS 3TOPTOYHOI IITYYHOT HeHPOHHOT Mepeski 3 BAKOPHUCTAHHSIM Y/JOCKOHAJIEHOTO
TeHETUYHOT0 aJIFTOPUTMY, YMM 3MEHIIYEThCS Yac MOUIYKY PillleHHs Ta MiJBUILIYETHCS JOCTOBIPHICT OTPMMAaHHUX PillleHb;

— IOCJIiINTH TIPOCTOPH PillleHHsI ITPOOJIEMH OLiHKU CTaHy CIIeljali30BaHMX i€epapXiYHUX CHCTEM, IO ONHCYIOThCS HETUIIOBUMHU (DYHK-
1iIMM, 32 paXyHOK BUKOPUCTAHHS yAO0CKOHAJIEHOTO aJITOPUTMY 3Tpai MaBIT;

— HWJIAIITYBATHU [1aM’ATh 3TOPTOYHOI IITYYHOI HEHPOHHOI Meperxi 32 paxyHOK IIPOLe/lypd TPEHYBaHHS I1aM sTi, YUM JOCATAETHCS 3MEH-
LIeHHs] TOXUOKY OL[iHIOBaHHS IIapaMeTpiB CIelliali3oBaHUX iepapXiYHUX CUCTEM;

— KOperyBaHHSIM Bar 3rOpTOYHOI IITYYHOI HEHIPOHHOI MepeXKi, UMM [JOCATAEThC MMiBUILEHHS TOUHOCT] OL[iHIOBaHHS [TIapaMeTpiB crielia-
JIi30BaHUX i€PAPXiYHUX CUCTEM;

- 3a/1{10BaTH JJ0JaTKOBi MeXaHi3MM KOPEryBaHHS ITapaMeTPiB 3rOPTOYHOI IITYYHOI HEHPOHHOI MepeXi 3a paXyHOK BUKOPMCTaHHs IIPOIie-
Zlypu 3MiHU (PyHKIIIT HaJIeKHOCTI.

BcTaHOBJIEHO MiIBUILEHHST OTIEPATUBHOCTI MPUUHATTA pillleHb Ha piBHI 15—18% 3a paxyHOK BUKOPHUCTaHHS JOJATKOBUX IIPOLELyp Ta
3a6e3MeYeHHsT JOCTOBIPHOCTI MPUITHATHX pillleHb Ha piBHi 0.9.

KurrogoBi c10Ba: 3ropTouHi MTY4Hi HEHPOHHI Mepexi, reHeTHYHUI aJIrOpUTM, JecTabimisyrodi pakTopy, MeTaeBpUCTUUHUIL aJITOPUTM.
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AJITOPUTMIYHE 3ABESIIEYEHHSA TA AHAJII3 EPEKTUBHOCTI KOMIIVIEKCHOTI'O ITPECKPUIITUBHOI'O TEXHIYHOI'O
OBCJIVTOBYBAHHA BAHTAXKHHUX CYAEH 13 BUKOPHCTAHHAM ITPOIT'HO3HOI'O MOHITOPHUHTIY (c. 13-26)

A. I TosoBaHb, 1. B. I'punyk, B. C. Bep6oBchkuii, B. B. Kanbpuenko, 0. B. I'punyk, O. B. Bep6oBcekuii, C. M. /loIieHKO,
A. 0. JIucux, P. B. CumoHeHKo, O. I. Cy6oueB

OG’€KTOM ZOCIIi/KEHHS € MPOLIECH MTPECKPUIITUBHOIO TexHiuHOro o6cmyroByBaHHs (TO) CyHOBUX TEXHIYHMX 3ac00iB i KOHCTPYKIiit
BaHTXXHUX CyZieH. BupinryBasack mpo6sieMa He/[oCTaTHbOI eheKTUBHOCTI TpaAnLiiHuX MeToziB TO cyiHOBOTrO 06J1a/{HAHHS, 1[0 TPU3BOAUTH
10 MiZABUILEHHS PU3UKIB BiZIMOB Ta 301/IbIIIEHHST eKCILTyaTalliliHIX BUTPAT.

¥V po6orti po3po6IeHO aIrOpUTMidHE 3a06€311eUeHHS CHCTEMH KOMIUIEKCHOTO IIPeCKPUNTUBHOr0 TO BaHTaKHUX Cy/IeH Ha OCHOBI METOZIiB
IIPOrHO3HOTO MOHITOPUHTIY. BUKOHAHO eKCIleprMeHTaIbHUM 36ip 1 cucTeMarn3ariito JaHUX PO MapamMeTpu TEXHIYHOrO CTaHy O6JIafHAHHS,
TIPOBE/ICHO KOMILJIEKCHUI aHaJli3 BUTPAT, PU3MKIB Ta HA/[ifHOCTI IIPX BUKOPHUCTAHHI PO3PO6IEHNUX aIropuTMiB. OTpUMaHi pe3y/IbTaTi ToKa-
314, 1[0 3aCTOCYBAaHHS 3aIIPOIIOHOBAHMX METOAMK [J03BOJISIE 3MEHIIUTH BUTPAaTH Ha mpoBefeHHs TO 10 44,4%, a TaKoX 3HU3UTU PU3UKU
BUHUKHEHHSI HecIlpaBHOCTeH 710 89,4%. BcraHOBJIEHO, 10 3arajlbHUN eKOHOMIUHUI edeKT Bif onmTuMizanii mporeciB TO 0CHOBHUX KOM-
TIOHEHTIB ABUTrYyHa CKyazae 4849 nosr. CIIIA Ha KUTTEBUI LUKJI O0OJTagHAHHS, 10 MiATBEPKYE NOLIBHICTD i e(heKTUBHICTh 3aCTOCYBaHHS
KOMILJIEKCHOT'O ITIPOTHO3HOI'O MOHITOPUHTY y cucreMax TO cyzeH.

Oco6MBICTIO OTPUMAHUX PE3YJIbTATiB € IHTEerPOBAHMUI XapaKTep, 10 ZO3BOJISIE OJHOYACHO BPAXOBYBATH K TEXHIUHI, TaK i eKOHOMIUHI
acriextd TO. CaMme Iie Jjae 3MOTY YHUKHYTH HeZIOMiKiB TPaAULIiiTHUX PeryIAaMeHTHUX CHCTeM, 3a0e3IeuyIouy Oibll BUCOKUI piBeHb eKCILIya-
TaliifHoI Ha/[IHHOCTI Ta eKOHOMIYHOI e()eKTHBHOCTI pOOOTH BAaHTAXKHUX CYJEH.

TIpakTH4HE BUKOPUCTAHHS PO3POOJICHUX METOAUK MOXUIMBE 32 YMOBH iHTerpaliii 3aIiporoHOBAaHUX aJITOPUTMIB y IIPOLIECH eKCILTyaTarlil
CyZieH 3 BiinoBizHOIO iHbopMaIlifiHO-aHATITUYHOIO MiJTPUMKOIO, sIKa BIUTIOYa€ aBTOMATU30BaHMI 36ip JaHUX i 6e3nepepBHUIT MOHITOPUHT
CTaHy OOJIaiHAHHS.

KUIrouoBi cyioBa: IpecKpUNTHBHE TeXHiUHE 0OCIyrOByBaHHS, CyJAHOBe O0JIa/{HAaHHS, ONTHMi3alliss BUTPAT, eKCIUIyaTaliiiHa eeKTHB-
HiCTb, IPOTHO3YBaHHs.
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PEAJII3AINIA MOJEJII INTMBOKOTO HABYAHHA 3 YVBAT'OIO TA TEOPII INTAHOBAHOI TOBEZITHKU
JUISI IIPOTHO3YBAHHSI BUKOPHCTAHHSI CHCTEMHU BOPTOBOI'O TPEKEPY HA BOEING 737-900ER (c. 27-36)

Daniel D Rumani, Miko Andi Wardana, Ahmad Mubarok

OG6’eKTOM IOCIIiPKEHHS € CUCTeMa ITPOTrHO3YBAHHS JIJIs1 BUKOPHUCTAHHS TEXHOJIOTT BiZicTe)KEHHS IIOJILOTIB y pealbHOMY 4aci Ha JIiTaKy
Boeing 737-900ER. BupimyBaHa mmpo6siemMa 0B s13aHa 3 HU3bKOI0 TOUHICTIO CUCTEMH IIPOTHO3YBAaHHS, sIKa CIIMPAEThCS JIMIIE HA TeXHIYHi AaHi
6e3 BpaXyBaHH# acIleKTiB ITOBE/[iHKM KOPUCTyBaya, a TAKOXK 3 00MeXXeHHAMHU iHTepITPeTOBaHOCTI B TPaJNULifHUX MOZIEIAX ITM60KOr0 HaBYaH-
Hsl, 1[0 TIePeTKo/PKAIOTh TIepeBipIli pillleHb Y KPUTUIHUX Ta YyTIIMBUX YMOBAX MOIbOTY. CyTh OTPMMAHUX PE3yJ/IbTaTiB IOJIATAE B PO3POOIL



MoJiesIi TIPOTHO3YBaHHs Ha OCHOBI JBOHAIIPABJIEHOI OBTOTPHUBAIO] KOPOTKOYACHOI ITaM SITi, TOEHAHOI 3 IIIAPOM YBaru Ta IICUXOJOTIIHUMHI
€JIEMEHTaMU 3 Teopil IJIAaHOBAHOI INOBeAIHKU. 1] MoJesb 3/jaTHa IiJBUIIUTH TOYHICTh IIPOrHO3YBaHHA 10 91,2%, 110 3HAYHO BHIIE, HDK
y TpaJuL[iiHUX Mofiesieli 3 TOYHICTIO OIM3bKO 78%, Ta IEMOHCTPYE BUCOKi moka3HuKU F1 ta AUC, mo Bkasye Ha GaslaHC MK TOUHICTIO Ta
YYTJIUBICTIO. 3aB/SIKM CBOIM OCOOJIMBOCTSIM Ta XapaKTEPHUM Bi[MiHHOCTSIM, a caMe iHTerparii /JBOHAIIpaBJIEHOTrO MOC/TiZOBHOTO HABYAHHS,
30Cepe/PKEHHI0 Ha HAWOiIbII pesleBaHTHUX BXiHMX O3HAKaX uyepe3 MeXaHi3M yBaru Ta ICHXOJIONYHIN KOHTeKCTyasisanii depe3 Teopiio
IJIAHOBAHOI ITOBEZAIHKY, IIi pe3y/IbTaTH [O3BOJISAIOTH e(peKTHBHO BUPINITyBaTH IIPOOIEMU HU3BKOI TOYHOCTI Ta BiICYTHOCTI iHTE€pIIpeTOBAaHOCTI
NPy IIPOTHO3YBaHHI BUKOPUCTaHHS BiJICTE)XKyBaya I10JILOTIB. 1i pe3y/bTaTh IOSICHIOIOTLCS 34aTHICTIO MOZIE/Ii BUALIATH KIIOUOBI 3MIiHHI, TaKi
SIK 4aC BUKOPMCTaHHs, YMOBHU II0JILOTY Ta ITOIEPeHi MOJesi B3aeMO/|I, [0 KOPEIIOITh 3 HaMipaMU Ta IOBEIiHKOI KOPUCTyBauiB. Teopis
CTPYKTYPH 3aIUIAHOBAHOI ITOBEZiHKY 3a0e3Ieuye OCHOBY /IS iHTepIIpeTariii CHCTeMHUX pillleHb Ha OCHOBI CTaBJICHHS, COI[jaJIbHUX HOPM Ta
CIIPUIHATOrO KOPHUCTyBaYaMU KOHTPOJIIO Ha/i BUKOPUCTOBYBAHOIO TEXHOJIOTI€I0. Y MPAKTUYHUX YMOBAX Pe3y/IbTaTH LIbOTO JOCIiPKEHHS MO-
JKyTh OYTH BIIPOB/KEHI B CUCTEMY HaBUaHHS ITiJIOTiB HA OCHOBI MOJIEJIIOBAHHS, METOIO SIKOI € BU3HAYEHHSI ONTUMAJIbHIX MOJieJIeit B3aeMozil
32 JIOTIOMOTOI0 TE€XHOJIOTIT Bi/ICTe/KEeHHS IOJIbOTIB.
KurrouoBi coBa: po3ummpeHe IIM60Ke HABYAHHS, PiBeHb YBary, Teopisl 3aTUIAHOBAHOI ITOBEZiHKH, TIOJIT, IPOTHO3YBaHHS.
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VIOCKOHAJIEHHSA MIAXOY 10 BUBOPY OIITUMAJIBHOI CTPATETTI OIITHIOBAHHSA
BIICbKOBOCJIYVXKBOBIIA (c. 37-48)

0. B. MaiictpeHko, B. B. Xoma, B. A. Kyp6a#, 0. B. Mo3srosa, C. C. Boiirenko, O. O. Ba6uy, A. B. [I'sixoB, [I. I. CucoTiH,
I. M. ®imyk, C. B. Top6eHKO

OG6’€KTOM OCITiPKEHHS € IIPolieC BUOOPY ONTHUMAaJIBHOI CTpaTeTil OIliHFOBaHHS BiliCBKOBOCITY>KOOBIISL.

ITpo6ieMor0, 1[0 BUPILITyBaIach, € He afalTOBAHICTh iCHYI0YOT0 MiIX0AY 10 OLIiHIOBaHHS BiliCbKOBOCIY>KOOBIIiB /10 HEOOXiZTHOCTI Bpaxy-
BaHHS MIBUZKOI TpaHC(opMariil PyHKIIiOHaTPHIX 000B’S3KiB Ta HEOOXi/[HICTIO JOBrOTPHUBAJIOTO TUIAHYBaHHS Kap €PU.

YV Mexax yHOCKOHAJIeHHS IiIXOAy 0 BUOOPY ONTHMasbHOI crparerii oIfiHIOBaHHS BilfiCBKOBOCIY)KOOBLISI 3aIIPOIIOHOBAHO AJITOPUTM
BHOOPY BiATIOBiZHOT cTpareril, KUt 6a3yeThCsl Ha 3aCTOCYBaHHI KpUTepiiB onmTrMaapHOro BU6opy (Jlarutaca, Basbzaa Ta Ceigpka). CyTHICTB
PO3pO6IIEHOTr0 AITOPUTMY IIOJISITAE Y BpaxyBaHHI piBHS HEBU3HAYEHOCTI 1[O7I0 MOXKJIMBOI TpaHchopMallii cay>KO0BUX (QYHKIIIH, MOXKIUBOI
TpaHchopMariil cay)x60BUX (QYHKIIi# Ta HAOYTUX KOMIIETEeHTHOCTEH.

Oco6IMBICTIO PO3POGIEHOTO AJITOPUTMY € Te, IO BiH JI03BOJIsIE BPaXyBaTH JIOBIOCTPOKOBY IEPCIIEKTHUBY PO3BUTKY Kap'epy Uepe3 Bpaxy-
BaHHSI HeBU3HAUEHOCTI y TIporieci TpaHchopMariil cry>k60BUX QyHKIIi.

VY Mexax y[JOCKOHaJIEHHS ITiIXO/y 0 BUOOPY ONTUMAJIBHOI CTpaTerii OIiHIOBaHHS BifICBKOBOCTYKOOBISl yAOCKOHATIEHO ITPOIEAypy BHU-
60py BiAIOBiZHOI cTpaTeril.

Oco6IMBICTIO 3aITPOIIOHOBAHOI MIPOIIEIYPH € Te, 1[0 BOHA 0a3yeThes Ha ijeHTH(iKalii piBHS HEBU3HAUEHOCTI, 3aCTOCYBaHHi TaGJIUIHOTO
crioco0y BU3HAUeHHS Bi/ITOBIHOCTI CTy>KOOBUX (PyHKIIilf KOMIIETEHTHOCTSIM, PO3IIO/i/Ii KOMITIETEHTHOCTE} 32 03HAKOIO 1X HaOyTTs. 3a3Ha4eHa
TIpoIie/iypa I03BoJIsA€ MiZABULIUTYA TOYHICTh BU3HAUEHHS PiBHA BifIMOBIIHOCTI KOMITETEeHTHOCTEH BifiCbKOBOCTY>KOO0BIISA CITy>KO0BUM (QYHKI[iIM
Ha 15% 3a yMOB BiZICyTHOCTi 3MiH, Ha 17% 3a HECYTTEBUX 3MiH Ta Ha 24% IIpU KapAUHAJIbHUX 3MiHaX. BifMiHHOIO pHUCOIO MIPOLIEypH € PO3IIOALI
KOMITIETeHTHOCTel 32 TpbOMa I'pyIaMu: podeciliti, 3araJlbHOro po3BUTKY, HAaOyTi 3 10CBIZOM.

Cdepa MpaKTUYHOTO BUKOPHUCTAHHS YAOCKOHAJIEHOI TIPOLe/lypy € TIPOIecH YIIPaBJIiHHSA 100 3a6e3medeHHsl e(eKTUBHOCTI KaJpOBOTO
MEHEePKMEHTY B opraHax ynpaB/IiHHs BiliCbkoBUMU (hOPMYBaHHIMU.

Korro4oBi croBa: KaZpoBuii MEHEKMEHT, OL[iHIOBAaHHS BilICbKOBOCTY>KOO0BI[iB, KOMIIETEHTHICTb, CJIy»KOOBI (DYHKII{1, KpUTepii ONTUMAaIb-
HOTO BHOOPY.
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PO3POBKA MOZEJII AHAJII3Y BUTPAT HA HEITEPEJIBAYEHI BUITAZTIKH B BYIIBEJIbHOMY ITPOEKTI 3 IHTET'PAITIEIO
PU3UKIB BUTPAT, YACY TA AKOCTI (c. 49-56)

I Nyoman Yudha Astana, Dewa Ketut Sudarsana, Ariany Frederika, Putu Ari Sanjaya

OG6’eKTOM LIBOTO JIOCJIi/[KEHHS € BapTiCTh HelepeAdadeHNK BUTPAT /] yac peaizamnii Oy/iBeslbHIX IpoeKTiB. IIpo6yiema, sIKy HeoOXiHO
BUPIIINTH, TI0JISITAE B PO3POOII MoziesIi BapToCTi Hemepeg6adyeHX BUTpAT i yac peasizanii OyAiBeJIbHUX IIPOEKTIB IIUISIXOM iHTerpauil pu-
3HKiB, ITOB’SI3aHUX 3 BApTiCTIO, IKiCTIO Ta YacoM. PaHillle BUKOPUCTOBYBaHI MO/IEJTi OKpeMO BKJIIOUAIN PU3UKH BapTOCTi, SIKOCTi Ta "acy. Jloci
piiko MO)KHA 3HAWTH aHAJI3 BUKOHAHHS Oy/liBeJIbHUX ITPOEKTIB, SIKMi1 BPAaXOBYE 11i TPM PU3UKH B MO/IeJ/Ib BapTOCTi Hellepei6ayeHIX BUTpAT.
dopmysroBaHHA 1ii€] iHTerpallii Mae BUpilllaibHe 3HaYeHHs, OCKiIbKY KOXKeH IPOeKT YHiKaJbHU i Hece pi3HMI cTymiHb pusuky. Bynu gociri-
JoKeHi Ta 3i6paHi faHi 3 MPOEKTy MOKpPAIIeHHS AOpir mpoBiHLii Bati, i 6ys10 3acTOCOBAHO ONMMCOBHII CTPATETiYHUI aHasIi3. BUKOPHUCTOBYOUN
miaxiz iimoBipHocTi (P) 3a BrutnBoM (1), sikuit € MHO)keHH:M (P) Ha (I) 3a mkasioro JlaiikepTa 5, pU3UKH TPbOX 0OMeXKeHb BKJIFOUEH] 10 aHaJIi3y
ouvikyBaHoi rpomoBoi Baprocti (OI'B). KpiM TOro, rpomuoBi offMHUI BUKOPHUCTOBYIOTHCS JJIsi PO3POOKH IIKaIN BIUIMBY I, B sKili 1ofieHH]
mrpadu Ta AKiCTh 3 BUTpaTaMU Ha I1epepoOKy 3aCTOCOBYIOTHCS 3 BUKOPUCTAHHSM ITiZIXOZy I'POIIOBUX OMHMUIIb 3 YPaXyBaHHSIM 4acOBOTO
eexry. OgHouacHa cyma PI Bij muTaHb 4acy, BApTOCTi Ta SIKOCTI € (hOpMYyJIIOBAaHHSIM BapTocTi Hemepen6adeHnx BUTpat OT'B a1 inTerparii
IUX PU3MKIB.

V mocaimxeHHi 6ys10 BUSIBJIEHO, 1110 OyJIa CTBOPEHA MOJIe/Ib HellepeAbaueHUX BUTPAT, sika BpaXxoBye (haKTOpU pU3UKY BapTOCTi, 4acy
Ta sKOCTi. 3HaYeHHs HemepeA6adeHNX BUTpAT Iiel Mogesti ctaHOBMIIO 9,61% Bij| 3arajpHOI BapTOCTi, KOJIX Ti 3aCTOCYyBaIN /10 TEMATHY-
HOT'0 JIOCJIi/PKeHHs. 30KpeMa, Iieii BUCHOBOK 3HAXOAUTHLCS B Mexkax Biff 5% 0 10%, 1110 € a[eKBaTHUM Ta Y3TOJPKYETHCS 3 eMIIipUYHUM
migxozmom. Ll Mozenb Herepe6adyeHUX BUTPAT BBAXKAETHCS OLIBII pallioHaJIbHOIO, OCKITBKM BOHA BPAaXOBYE PU3MKH IIPOEKTY, BKJIIO-
4arouyd UMOBIpHICTh IOTEHIIMHUX PU3UKIB, a TAKOXK iX Hacaigku. KomaH[a poeKkTy Mo)ke BUKODUCTOBYBATU el MiJXiJ s OLiHKU
Herepe/6adyeHNUX BUTpaT.

Kurrouosgi croBa: Gy/iBe/IbHHI TPOEKT, iHTerpariist pU3nKiB, CITiBBiJHOIIEHHS BUTPAT-9ac-sIKiCTh, HellepeabadeHi BuTparu, OTB.
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PO3POBKA METO/ZY CTPATETTYHO-OPIEHTOBAHOI'O ONTHIOBAHHA AIAJIBHOCTI JIOTICTUYHOTI'O ITIEPCOHAJLY 13
VPAXYBAHHAM /I1i YUHHUKIB PU3UKY TA HEBUSHAYEHOCTI (c. 57-66)

T. A. BopkyT, JI. M. Bosiuaensn

O6’eKTOM JIOCTiZIPKEHHSI € TIPOIIEC CTpaTeriqHO-0pieHTOBAaHOTO OL{HIOBAaHHS AiSUIHOCTI IPaIliBHUKA OpraHi3arlii, 3a/[isTHOr0 y HaflaHHi JIOTiCTHY-
HUX [TOCJIYT BHYTPILHIM i/a60 30BHILIHIM KIieHTaM (CIIOKMBayaM) opraHizarii, i3 ypaxyBaHHSIM Jiii YMHHUKIB PU3HKY Ta HeBU3HAYeHOCTi. ITpobiie-
Ma, sIKa BUPIILIyeThCs B JOCI/PKEHHI, — MTiBUIIeHHs e(heKTUBHOCTI pillleHb (32 BU3HAYEHNM KpUTepieM onTuMi3zariii) y cepi yrpaBsIiHHS JOTiCTHY-
HUM IIepCOHAJIOM B OpraHisalii Ha OCHOBI II0JaJIbLIOI0 PO3BUTKY METOZOJIOTYHUX ITiIXOAIB /10 OLiHIOBAHHSA JisIbHOCTI JIOTiICTUYHOIO IIEPCOHAILY.

Po3po6JieHO CTPYKTYpHY MOJeJb iHTerpaJbHOrO MOKa3HUKA JJIsI CTPATeTiYHO-0pi€eHTOBAHOTO OLiHIOBAHHS JisUIBHOCTI IpalliBHUKA Op-
raHisarii, 3a/{iTHOro y HaJJaHHi JIOTiCTUYHUX NOCJIyT. Mofiesb iepapXidHol CTPYKTYpHOI Gy/[0BU ITepe/i6adyae BCTAHOBJICHHS 3B’3Ky CHCTEMH
OLiHIOBaHHS Jisl/IbHOCTI JIOTiCTUYHOTO IIEPCOHATY 31 CTpAaTeriYHUMU LiIAMU OpraHizarii.

TakoXX y [OCITi/KeHi po3po6IeHO MaTeMaTHYHy MO/iesTb iHTerpaJIbHOTO ITOKa3HUKA JJIs CTPATeTi9HO-0pPi€eHTOBAHOTO OIiHFOBAHHS Jisl/Ib-
HOCTI IIpalliBHMKA OpraHi3allii, 3a/iiTHOro y HaJJaHHi JIONiCTUYHUX MOCJIYT, i3 ypaxyBaHHAM /il YUHHUKIB PU3UKY Ta HEBU3HAYEHOCTI. 3a11po-
TIOHOBAHO TIOPSIZIOK B3aeMOJil 3a3HAYEHUX MOfesIel, 3aBs iK1 YoMy OyB 3allpOIIOHOBAHUM METOJ CTPATerivHO-OpPi€HTOBAHOTO OILiHIOBAHHS
JisJIBHOCTI JIOTiCTUYHOrO IePCOHay i3 ypaxyBaHHAM Jiil YAHHUKIB PU3HKY Ta HEBU3HAYE€HOCTI.

3acTocyBaHHS METOZY A03BOJINUTH (POPMYyBaTH iHTErpasIbHi i KOMIUIEKCHI TOKA3HUKH /IS OLIIHIOBaHHS JIiS/IBHOCT JIOTiCTUYHOTO ITepCcoHa-
JTy, CIpsIMOBaHi Ha JJOCATHEHHs CTPATeTiYHUX Iijel opraHizarii. 3a3Ha4eHe TaKOoXX J03BOJINTh BU3HAYATH 3arajbHi HAIpsIMU i BUOY/[OBYBaTH
iHAAMBiyaIbHI TPaeKTOPIi, /I HABYAHHS Ta PO3BUTKY JIOTICTUYHOTO IIePCOHAY. 3a3HaYeHU MeTo/ 101 IIbHO BUKOPHCTOBYBATH IIPU PO3POG6-
IIi TporpamMHoOro 3a6e3nevdeHHs 3 IIaHYBAHHS JIOTiCTUYHO]I JIiSJTBHOCTI MiZTIPUEMCTB.

Kurro4oBi c10Ba: cTparerivHoO-opieHTOBaHe OLiHFOBAaHHS /iSUTBHOCTI IIepCOHAULY, JIOTICTUYHUI IepcoHal, yHKIIOHAIBHI chepH JOTiCTUKHY.
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PO3POBKA AJITOPUTMIBAIIIT 3AJAYT MAPIIPYTU3AIIT TPAHCIIOPTHUX 3ACOBIB (c. 67-77)

Muhammad Amin, Syahril Efendi, Mahyuddin K. M. Nasution, Marischa Elveny

ITpo6ieMa MapuIpyTH3ariii TpaHCIIOPTHUX 3aC00iB 3 0OMEXXEHOI0 IIPOITYCKHOIO 3/IaTHICTIO Ta 3aJI)KHUMU Bifi Yacy BUMOTaMU € 3HAaYHOIO
IIpo6IEMOI0 OTITUMI3aILil B rajrysi JIOTiCTUKY Ta TPAHCIIOPTY, 1[0 XapaKTepU3yeThC AMHAMIYHUMI BIMOTaMH KJIi€HTIB, CyBOPUMHU YaCOBUMU
BiKHaMU Ta HEOAHOPIAHMMU aBTONapkamu. Ile JOCi/PKeHHs 30Cepe/PKEHO Ha MIChKUX OIlepalisfix JOCTaBKU IIOCUJIOK IK Ha OCHOBHOMY
00’eKTi JociiKeHHs. Po3mIgHyTa mpobsiemMa TosArae B HeedeKTUBHOCTI TPaJUIiTHIX CTpaTeriii MapIpyTusalii TpaHCIOPTHUX 3ac0o6iB
B ajianrariii 1o 3SMiHHHX y 4yaci BUMOT KJII€HTIB Ta onepariiiHiuxX 06Me)KeHb, 1110 4aCTO IIPU3BOAUTS 10 301/IbIIEHHS] BUTPAT Ta 3aTPUMOK 06CIIy-
roByBaHHs. Lle JocmipKeHHsT Mae Ha MeTi MiHiMi3yBaTH 3arajibHi orepariifHi BUTpaTy, 3a6e3Meuyioqn Mpu 1bOMY JAOTPUMaHHS 00MeKeHb
TIPOITYCKHOI 3/JaTHOCTI, Ge3epepBHICTh 00CTyrOBYBaHHS Ta KOJIMBAHHS ITONUTY. PO3p06IeHO KOMILJIEKCHY MaTeMaTUYHy MOJieJIb Ha OCHOBI
TIOBHICTIO 3B’13aHOT0, OPiEHTOBAHOTO alUKJIiYHOrO rpada G = (V, A), 1110 BKJIIOUAE 3MiHHI pillleHHS, 1[0 TPE/ICTABISIOTh MOCJIi/IOBHOCTI MapIiI-
pyTH3alii TPaHCIIOPTHUX 3ac00iB, 9ac Ta MPU3HAYeHHs TUIIB TPAHCIIOPTHHX 3aco6iB. Lle ociifKeHHs po3IvIsajae mpobieMy MapIIpyTH3aril
TPAHCIOPTHHUX 3aCO6IB 3 06MEKEHOI0 IIPOITYCKHOIO 3/IaTHICTIO Ta 3aJIE)KHUMH Bi/i Yacy BUMOraMU y MiCbKiil JJ0CTaBIli TOCUIIOK, /i€ TPaAULIiliHi
METOJY MapIIpyTH3aliil MalOTh TPYAHOIIi 3 IUHAMIYHUMHU BUMOTaMH Ta OTepaI[iifHUMN 00MeXeHHSMU. Po3po6IeH0 MaTeMaTUYHy MOJieIb
3 BUKOPUCTAHHSIM OPiEHTOBAHOTO alMKJIIYHOrO rpada, ONTHMi30BaHy 3a /OIIOMOTOI0 TPaliEHTHOTO METOAy 3 HabIrkeHHsIM ecce, po3kiia-
naHHsaM LU Ta KBa3iHBIOTOHIBCHKMMHU MeToziaMU. ExcriepuMeHTH Ha Habopax JAaHUX 3 KiTbKicTio KiieHTiB 70 200 Ta 20 TpaHCIIOPTHUMU
3ac006aMU 3i CKOpoueHHSIMU Bif 1,79% /10 12,75%. Hait6inbin 3HaYHe TTOKpalieHHs crioctepiraiocs B Cizopame Timyp, e BifcTaHb onrTrMizarii
3MeHImIacd Ha 12,75%, 110 CBilMUThH ITPO BUCOKY TOUHICTh ONTUMI3alii MapmpyTy. /ljif 3aja4i Mpo MOKPUTTS MHOXKMHU 3aITPOTIOHOBaHUI
JITOPUTM JIOCAT TIOKPAI[EHHS SIKOCTi pillleHHs Ha 6,46% MTOPiBHSHO 3 TPAAUIITHUMH YKaZi0HUMHU aJITOpUTMaMU.

Kirrouogi ciioBa: ontumizaniisi, MalliHHE HaBYaHHS, IOKPUTTS MHOXKHHH, ITpo6JIeMa MapIIpyTH3aliil TPaHCIIOPTHUX 3ac006iB, BapTiCTh.
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BATATOKPUTEPIAJIBHA OIITUMI3AIIISA MAPIIPYTIB MICHKOT'O TPOMA/ICEKOTO EJIEKTPUYHOIO
TPAHCIIOPTY (c. 78-85)

. C. 3axapos, O. 0. ITanaHT, O. A. IIpockypHiH, K. B. Besiokonb, O. M. KpacHomras, C. B. Ilum6ax

OG6’eKTOM JIOCJI/PKEHHS € MapLIPyTHA Mepeka IPOMaJICBKOr0 TPAHCIOPTY. PO3MIsTHYTO IIpo6sieMy BUGOPY ONTHMA/IBHUX TPAHCIIOPTHHUX MapIil-
pyTiB. IcHytoui HayKOBi JIOCTilPKEHHS B 11ilf TaTy3i CIIpsMOBaHi, FTOJIOBHUM YMHOM, Ha MiJiBUIIEHHs HOro Ha/[iiTHOCT] Ta 3HIKEHHS €KOHOMIYHHX
PU3HKIB, a COLiaJIbHI Ta €KOJIOTIYHI aCIIeKTU PO3IVISIAIOTHECSI OKPEMO, He B IIPUB’SI3LI 10 TEXHIKO-eKOHOMIYHUX MUTaHb. B I0CITiHKeHH] 3amporio-
HOBAHO KOMIUTEKCHUH IMiJXiJ| 10 BUpillleHHsT Ipo6sieMy poOGOTH MiCBKOrO TpaHCHOpTY. [IJIst po3B’si3aHHs 33/ja4i GaraToKpuTepiabHOI OnTUMisariii
TPAHCIOPTHOI MepeXXi 3aIpOTIIOHOBAaHO BUKOPHCTAHHS METOAy aHami3y iepapxiii (MAI), sxuii Ga3yeTbcsi Ha eKCHEPTHUX OIfiHKax. IToGymoBaHa
iepapxiuHa CTpyKTypa Ipo6sieMaTHKy BUGOPY MapIipyTiB. BusHa4deHi Tpu KpuTepito onTuMizaliii, a TAKOX JiecsiTh (hakTopiB BIUIMBY Ha 00paHi Kpu-
Tepil. KomruiexcHui mifxiz 0 BUG0py MapIIpyTiB MiCHKOTO eJIeKTPOTPAHCIIOPTY 03BOJIUTD 32 MiHIMAIbHUX KaIliTAJIOBKJIA/IEHb | eKCTUTyaTal[iiHIX
BUTPAT CIIPUATH HOPMJIBHIN JKUTTEAISTBHOCTI MicT. OCOGIMBO IIe aKTyaJIbHO IS YKpalHY, sSIKa y TIOBOEHHUI TIepiof] BHACI/IOK JieMorpadidHmx
3MiH Ta 3MiH y MicleBiii iHdpacTpykTypi 3iTKHETbCS i3 HEOOXiZHICTIO KapAMHAIBHOTO TIEpPEVIsy PeXUMYy POOOTH T'POMAZICHKOTO TPAHCIIOPTY.

TlepeBaroro MAI moriepe/ iHIIMMHU eKCIIEPTHUMH METOJAMU € CKJIa/[Ha iepapXivHa CTPYKTypa MPUYNHHO-HACTIIKOBHX 3B A3KiB MK BHOO-
POM ONTUMYyMYy Ta aJIbTePHATUBHUMMU BapiaHTaM, a TAKOXK HassBHICTb MeXaHi3My BHYTPIllIHBOT'O KOHTPOJIIO Y3TO/[KEHOCT] eKCIIEPTHUX Cy/)KEeHb.

IMopsiiok BUKopucTaHHs MAI ITpoieMOHCTPOBAHO Ha IIPUKJIAJ ONITHMi3alil TPAaHCIIOPTHOTO 3B’sI3KY /{BOX paiioHiB MicTa XapkoBa (YkpaiHa).
ByB pO3IJIAHYTUI iCHYIOUMI TpaMBaiiHU MapLIPYT, a TAKOXK aJIbTePHATUBHI BapiaHTH. ONTUMaJIbHUAM 32 TEXHIKO-eKOHOMIUHUM, COLIiaIbHUM
Ta eKOJIOTTYHUM KpUTepisiMU 0OpaHUi BapiaHT, SIKMH CKJIaZjaeThes 3 OHOTO TPaMBAaHOTO Ta OJHOTO TPOJIei6yCHOTO MapIIpyTy.

Kurro4uoBi cy10Ba: TpOMA/ICHKil €IeKTpOTPAaHCIIOPT, MapIIpyT, 6araToKprUTepiaTbHa ONTUMI3allis, MeTOZ| aHaIi3y iepapxiii, KpUTepil OITHMi3arii.
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ITPOEKTYBAHHSA TA OIITUMI3AIISI CHCTEMH BIYHOT'O KEPYBAHHSA HA OCHOBI HEUYITKOI JIOTTKH TUILY 2
JJIA TIABUIIEHHSA TPAEKTOPHOI CTABIUIBHOCTI B ABTOHOMHUX TPAHCIIOPTHHUX 3ACOBAX (c. 86-104)

Bhakti Yudho Suprapto, Suci Dwijayanti, Muhammad Irvin Fadillah

¥V 1poMy JJOCITi/IPKEHHI OCHOBHA yBara MpH/ISEThCS CUCTeMi G0KOBOTO KepyBaHHS aBTOHOMHUMU TPAHCIIOPTHUMU 3aC00aMU 3 BUKOPHC-
TaHHAM PYJIbOBOIO KepyBaHHs. [0JI0BHA MeTa IOJISITAE B TOMY, 11100 3a0€3IeYUTH MOCTiiiHe yTPUMaHHs TPAaHCIOPTHOTO 3aCo0y Ha IIPABUJIb-
HOMY IIJIAXY. ICHYIO9i METOAN 3aTMIIAI0ThCS 0OMEXEHNMH, OCKITBKY BOHM YaCTO MPUITYCKAIOTh iZleaTbHi JOPOXKHI YMOBH 6€3 MepenIkoz abo
JIMHAMIYHUX 00’€KTiB. 1106 yCyHYTH Iie 0OMEXEHHSI, B I[bOMY JIOCTiZPKeHH] aHaJIi3yeThCsI KepyBaHHS KyTOM IIOBOPOTY KepMa /IJI1 aBTOHOMHUX
TPAHCIOPTHUX 3aC006iB y HECTPYKTYPOBAHUX CEPEOBUIIAX 3 MOTEHIIMHUMMU MepenIkolaMu. Y HbOMy 30KpeMa aHasi3yeThbCsl 3aCTOCYBaHHS
HEYiTKOT'0 JIOTiYHOro KoHTpostepa turny 2 (HJIK Tumy 2) a1 KepyBaHHS KEPMOM, BUKOPUCTOBYIOUH BXi/[Hi 3HAYE€HHS y BUIVISAZI TTOXUOKH Ta
JleJIbTa-IIOMUIIKHY. 11 3HaueHHs 0GYMCIIIOI0THCS 3 PI3HUII MK 3reHepOBaHUM BHUXOJ[OM Ta KyTOM IOBOPOTY KepMa, BUMIpSTHUM iMITy/JIbCHUM
€HKOZIepOM, BCTAaHOBJIEHNM Ha KepMi. HJIK Ty 2 MpoJileMOHCTPYyBaB BICOKY TOUHICTD y TeCTaX Ha YHUKHEHHS IepenKkoy;: 1,54% (JrrofuHa),
4,28% (omuH aBTOMOOGINB), 1,2% (ABa 06’ekTH JIiBOpYY) Ta 2,13% (xBa JtiBOpyY, ofvH IpaBopy4). Haromicts, I11/I-KOHTposIEp IOKa3aB BUIIi
TTOKa3HUKU MTOMUJIOK: 2,19%, 3,49%, 1,12% Ta 3,49% BiAmnoBizHo. IToBHE TeCTyBaHHS MapIIPyTy ITOKA3aJ0 CepeiHIO MOXUOKY MPsIMOTO MapIi-
pyty 8,87% s HIIK tumy 2 ta 12,35% s IIJ-konTposiepa. Ha 3BoporHoMy MapuipyTti HJIK Tumy 2 3adikcyBaB noxubky 4,52%, Tofi sk
ITI/I-xoHTposiep mokaszas 7,57%. 3arasiom, HJIK Tuily 2 focsr HIDKYOTO piBHS MOXMOOK Ta Kpaujoi TouHocTi, Hix ITI/I-KoHTposiep, 0COGINBO
B IMHAMiYHUX yMoBax. 1i pe3ysipraTn migkpecaroTh edektruBHicTs HIIK THIy 2 y IOKpaIieHHi TPOAYKTUBHOCTI aBTOHOMHOT'O TPAHCTIOPT-
HOTO 3aC00Y Ta TOYHOCTi KepyBaHHsL. 1I0ro HU3bKi 3HAaYeHHs OXUOKU BKa3ylOTh Ha Yy/I0Bi MOYJIMBOCTI BifICTeXEHHS MUTSXY, O epeKTUBHO
BiZITIOBiZIa€ MeTi JOCJTi/KEeHHS.
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BU3HAYEHHS BIUIMBY IPUMHATHUX OBMEXKEHB IIIBUIKOCTI HA YMOBH PYXY ABTOMOBLISI HA MICBKHX
MAPIIPYTAX (c. 105-114)

0. B. PaGymenko, I. C. Harrok, C. B. [lanenis, M. B. Baruait

OG6’€KTOM JOCTIPKEHHS € PeXKUM PyXy Ta Pe3y/IbTaTH IOI3AKHM aBTOMOOIIA Ha JOPOXKHIN Meperki BEJIMKOTO MiCTa B Pi3SHUX yMOBax o6Me-
JKEHHS$I IBUAKOCTI. BupinryBanacs mpo6siemMa KiJIbKiCHOT OLiHKY BILIMBY OOMe)KeHb MIBU/IKOCTI TIPY 37iMICHEHH] MOi3/JKM Ha Cepe{HIO LB/
KiCTh Ha MApIIPYTi, a TAKOXK HA KOKa3HUKHA HEPiBHOMIPHOCTI PeXKHUMY PyXy.

Bynu orpuMaHi 3HaYeHHsI TaKUX IIapaMeTPiB pyXy, sIK cepeiHsI MIBU/KICTb, Bi[XUIEHHs cepefHbOI MIBUIKOCTI, IIIyM IIPUCKOPEHHS, Tpa-
JIEHT MIBUJKOCTI, TPa/Ii€HT €Heprii Mpy pi3HUX 3HAYEHHSX BCTAHOBJIEHOTO o6MexxeHHs mBuzKocti (PSL). Bysu moGymoBaHi rpadiku 3miHN
cepeiHbOI IBU/IKOCTI Ta IIOKa3HUKIB HEPIBHOMIPHOCTI IIBUIKICHOT'O PEXKUMY Ta 3alIPOIIOHOBAHI MaTeMaTUYHI MOZIeJIi 3aJIeKHOCTI CepesHbOL
LIBUJIKOCTI Ha MiCBKMX MapuIpyTax BiJj MPUHAHATOro 06MeXeHHs MIBUJKOCTI. Pe3y/sbTaTH Mokasain 30iJbIIeHHs cepe/{HbOI IIBUAKOCTI Ha
MapuIpyTi B CepeHbOMY Ha 2,4 KM/rof mpu 36impimerHi PSL Ha 10 kv/rog,. IIpy 1iboMy 3aJI€XKHICTh cepeJHBOI IBUAKOCTI Bif PSL Mae HestiHii-
HUI XapaKTep Ta MOKa3ye 3MEHIIEeHHs BILTUBY (DaKTOpy 06MeXeHHS MIBUAKOCTI ITpU GLIbII BUCOKUX 3HaYeHHsX PSL (Bif 3,5 km/rog st PSL
6is1s1 50 kM/TOg, 10 1,24 km/Toz ytst PSL Ginst 80 km/roz). 36iibineHHst PSL He BIJIMBA€ HA MUTOMMUI Yac B pyci Ta MPHUBOJUTD J10 301IbIIEHHS
MIATOMOTO 4acy IpocToro. 3i 36ibimeHHs M PSL Bij0yBaeThcs 361IbIIeHHS IIIyMy IIPHCKOPEHHS Ta I'PaJiieHTy eHeprii. 361/IbIIeHHs cepeiHbOl
LIBUZIKOCTI TOSICHIOETHCSI MOMUIMBICTIO 30iIBIINTH MIBU/KICT Ha AUISHKAX MapIIPyTy 3 HU3bKOIO 3aBaHTAXKEHICTIO, asie 30imbpieHHsIM PSL
3MEHIIYETHCSI MOXKJIMBICTD peaTi3yBaTH MiZIBUIIEHY IIBUAKICTh,  CaM PeXXUM PyXy CTae GiIblI HepiBHOMIPHHM.

JlocJIipPKeHHST TIPOBOJMIINCS METOJOM «i3/10BOI J1aGopaTopii» Ha TPbOX Pi3HMX MaplLIpyTaX B yMOBax OOMEXKEHHs IIBHAKOCTI Bij 50
710 80 kM/rof. PesxuM pyxy aBToMoO6is dikcyBaBcs y Bumisifi GPS-TpekiB. Pe3ynbTaTit MOXXYTh OYyTH BUKOPUCTaHi ZJIsl OL[iHKY BIUIMBY 3MiHN
PSL Ha TexHiK0-eKOHOMIiUHi IOKa3HUKKU POGOTHU MICHKOTO aBTOMOOIIBHOIO TpaHCIIOPTY. Takox pesynbraTy GyAyTh KOPUCHUMU IIPU IIPOBe-
JleHHi iH(opMalliliHOI KOMITaHii Ta Mponara’jy cepes BOAiiB KyJIbTypU ZOTPUMAaHHS BCTAHOBJIEHOTO B MicTaX UIBHUAKICHOTO PEXKUMY.
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