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One of the actual problems for the theory and practice of control
of dynamic objects is the development of methods for research and
synthesis of control systems of multidimensional objects.

The paper proposes a universal approach to construct Lyapunov
vector functions directly from the equation of state of control system
and a new gradient-speed method of Lyapunov vector functions
to study aperiodic robust stability of linear control system with m
inputs and n outputs.

The study of aperiodic robust stability of automatic control sys-
tems is based on the construction of Lyapunov vector functions and
gradient-speed dynamic control systems.

The basic statements of Lyapunov’s theorem about asymptotic
stability and notions of stability of dynamic systems are used. The
representation of control systems as gradient systems and Lyapu-
nov functions as potential functions of gradient systems from the
catastrophe theory allow to construct the full-time derivative of
Lyapunov vector functions always as a sign-negative function equal
to the scalar product of the velocity vector on the gradient vector.
The conditions of aperiodic robust stability are obtained as a system
of inequalities on the uncertain parameters of the automatic control
system, which are a condition for the existence of the Lyapunov
vector-function.

A numerical example of synthesis of aperiodic robustness of a
multidimensional control object is given. The example shows the
main stages of the developed synthesis method, the study of the sys-
tem stability at different values of the coefficients k, confirming the
consistency of the proposed method. Transients in the system satisfy
all requirements.

Keywords: robust stability, linear multidimensional systems,
Lyapunov vector-functions, aperiodic robustly stable systems.
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The task to determine the composition of forces to deter the
enemy from starting aggression, that is, to prevent the hot phase of
a military conflict, refers to poorly structured problems in the pres-



ence of significant uncertainty. This leads to the application of the
methodology of system analysis in solving the task. The set of deter-
rence forces to defeat the enemy is considered as a complex military
system, which is the object of this study.

To determine the composition of the enemy’s deterrence forces
from unleashing armed aggression, this paper reports a devised meth-
odology. The procedure criterion is the effectiveness of deterrence,
which is determined by the required ratio of the combat potentials of
the aviation of the opposing sides at the end of hostilities.

According to the methodology of system analysis, the procedure
is based on the formation of options for the composition of enemy
forces and the composition of deterrence forces, assessing the effec-
tiveness of their use during hostilities.

The effectiveness of the use of forces of opposing parties is as-
sessed by using the method of iterations and methods of queuing
theory.

Based on the results of the effectiveness assessment, the selection
of options for the composition of the deterrence forces is carried out,
for which the condition for ensuring the necessary ratio of the com-
bat potentials of the aviation of the parties at the end of hostilities is
met. The rational version of the composition of the deterrence forces
from those selected is determined by using the taxonomy method,
which has made it possible to solve the problem under study. The
rational option determines the combat potentials of the components
of the deterrence forces, which correspond to the number of units in
their composition.

The above methodology should be used by state and military
authorities when planning the creation of enemy deterrence forces
against unleashing armed aggression.

The application of the procedure is shown in an illustrative
example.

Keywords: armed aggression, composition of deterrence forces,
systematic approach, taxonomy method.
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The interrelationships between system components are critical
to improving the performance of a complex supply chain system.
Thus, any improvement or development can be carried out sys-
temically and comprehensively. The complexity of coordination
grows as the number of echelons in a supply chain increases. In
practice, coordination becomes more difficult to implement in a



supply chain with more echelons. Through demand information
sharing, this research attempts to figure out how coordination can
have implications for complex multi-echelon supply chains with a
modeling approach. The Aggregate Andesite Stone Supply Chain is
used as an empirical model with four echelons. Changes in dimen-
sions and values per ton of product in each echelon displacement
add complexity. Total holding cost is not the only consideration.
The timely completion of projects downstream is also a priority.
So the system’s behavior that runs and changes over time also
needs to be observed. To accommodate this complexity, a system
dynamics modeling approach is used. This modeling technique
could capture fluctuations in volatile conditions that change in
time sequences. The pattern of model behavior shows that demand
information sharing in the andesite aggregate supply chain is faint,
and the “bullwhip effect” occurs. The demand information sharing
can eliminate this effect, reduce up to 73.5 % of total supply chain
holding costs, and increase the percentage of project completion
on time downstream of the supply chain. These results provide
a scientific and practical understanding that although there are
many obstacles, demand information sharing can significantly im-
prove performance in multi-echelon complex supply chains and be
worthwhile applied.

Keywords: downstream project completion, multi-echelon sup-
ply chain, demand information sharing, system dynamics, andesite
aggregate stone.

References

1. Gronwald, K.-D. (2020). SCM — Supply-Chain-Management. Inte-
grierte Business-Informationssysteme, 25—69. doi: https://doi.org/
10.1007/978-3-662-59815-3_3

2. Pujawan, . N,, Mahendrawathi, E. (2017). Supply Chain Manage-
ment (Edisi 3). Yogyakarta, 374.

3. Kharsun, L., Kavun-Moshkovska, O., Kotova, M., Nechyporuk, A.
(2022). Adaptation of risk management in the supply chains of e-
commerce enterprises under the conditions of political instability.
Eastern-European Journal of Enterprise Technologies, 5 (13 (119)),
6-20. doi: https://doi.org/10.15587 /1729-4061.2022.265649

4. Wankmiiller, C., Reiner, G. (2021). Identifying Challenges and
Improvement Approaches for More Efficient Procurement Coor-
dination in Relief Supply Chains. Sustainability, 13 (4), 2204. doi:
https://doi.org/10.3390/su13042204

5. Li, S., Zhao, X., Huo, B. (2018). Supply chain coordination and
innovativeness: A social contagion and learning perspective. Inter-
national Journal of Production Economics, 205, 47-61. doi: https://
doi.org/10.1016/j.ijpe.2018.07.033

6. Nguyen, W. P. V,, Dusadeerungsikul, P. O., Nof, S. Y. (2022). Col-
laborative Control, Task Administration, and Fault Tolerance
for Supply Chain Network-Dynamics. Springer Series in Supply
Chain Management, 43-78. doi: https://doi.org/10.1007/978-3-
031-09179-7_3

7. Arshinder, Kanda, A., Deshmukh, S. G. (2008). Supply chain coor-
dination: Perspectives, empirical studies and research directions.
International Journal of Production Economics, 115 (2), 316-335.
doi: https://doi.org/10.1016 /j.ijpe.2008.05.011

8. Feizabadi, J., Gligor, D., Alibakhshi, S. (2021). Strategic supply
chains: a configurational perspective. The International Journal of
Logistics Management, 32 (4), 1093—-1123. doi: https://doi.org/
10.1108/ijlm-09-2020-0383

9. Kurudzhy, Y., Mayorova, 1., Moskvichenko, I. (2022). Building a
model of supply chains duopoly taking into account the marketing
and innovative activities of manufacturing enterprises. Eastern-
European Journal of Enterprise Technologies, 2 (3 (116)), 15-21.
doi: https://doi.org/10.15587 /1729-4061.2022.253821

10.

11.

12.

13.

15.

16.

18.

19.

20.

21.

22.

23.

24.

Ren, J., Hao, Y., Liu, Y. (2010). Two-Echelon Supply Chain Coordi-
nation with Uncertain Demand. 2010 Third International Confer-
ence on Intelligent Networks and Intelligent Systems. doi: https://
doi.org/10.1109/icinis.2010.79

Du, R, Banerjee, A., Kim, S.-L. (2013). Coordination of two-echelon
supply chains using wholesale price discount and credit option.
International Journal of Production Economics, 143 (2), 327-334.
doi: https://doi.org/10.1016/].ijpe.2011.12.017

Xu, Y., Wei, W. (2010). Coordinative of one-shot cooperation in
two-echelon supply chain. 2010 IEEE International Conference on
Software Engineering and Service Sciences. doi: https://doi.org/
10.1109/icsess.2010.5552270

Ren, J. Y, Liu, Y. X,, Hao, Y. P. (2009). Two-Echelon Supply Chain
Coordination with Vendor Managed Inventory. Applied Mechanics
and Materials, 16-19, 1048-1052. doi: https://doi.org/10.4028/
www.scientific.net/amm.16-19.1048

. Giri, B. C., Bardhan, S. (2017). Sub-supply chain coordination in

a three-layer chain under demand uncertainty and random yield in
production. International Journal of Production Economics, 191,
66-73. doi: https://doi.org/10.1016/].ijpe.2017.04.012

Seifert, R. W., Zequeira, R. L, Liao, S. (2012). A three-echelon supply
chain with price-only contracts and sub-supply chain coordination.
International Journal of Production Economics, 138 (2), 345-353.
doi: https://doi.org/10.1016/].ijpe.2012.04.006

Yu, Z., Zu, S. (2011). Three-echelon supply chain coordination model
based on option-buyback contract. 2011 International Conference
on E-Business and E-Government (ICEE). doi: https://doi.org/
10.1109/icebeg.2011.5887240

. Shaban, A., Costantino, E, Di Gravio, G., Tronci, M. (2020).

Coordinating of multi-echelon supply chains through the general-
ized (R, S) policy. SIMULATION, 96 (9), 767-778. doi: https://
doi.org/10.1177/0037549720920708

Abdelsalam, H. M., Elassal, M. M. (2014). Joint economic lot sizing
problem for a three — Layer supply chain with stochastic demand.
International Journal of Production Economics, 155, 272—283. doi:
https://doi.org/10.1016/j.ijpe.2014.01.015

Hu, J., Zhang, J., Mei, M., Yang, W. min, Shen, Q. (2019). Quality
control of a four-echelon agri-food supply chain with multiple strat-
egies. Information Processing in Agriculture, 6(4), 425-437. doi:
https://doi.org/10.1016/j.inpa.2019.05.002

Purnomo, M. R. A,, Wangsa, I. D., Rizky, N., Jauhari, W. A., Zahria, L.
(2022). A multi-echelon fish closed-loop supply chain network problem
with carbon emission and traceability. Expert Systems with Applica-
tions, 210, 118416. doi: https://doi.org/10.1016 /j.eswa.2022.118416
Khorshidvand, B., Soleimani, H., Sibdari, S., Seyyed Esfahani, M. M.
(2021). Developing a two-stage model for a sustainable closed-
loop supply chain with pricing and advertising decisions. Journal
of Cleaner Production, 309, 127165. doi: https://doi.org/10.1016/
jjclepro.2021.127165

Tantiwattanakul, P, Dumrongsiri, A. (2019). Supply chain coordina-
tion using wholesale prices with multiple products, multiple periods,
and multiple retailers: Bi-level optimization approach. Comput-
ers & Industrial Engineering, 131, 391-407. doi: https://doi.org/
10.1016/j.cie.2019.03.050

Haque, M., Paul, S. K., Sarker, R., Essam, D. (2021). A combined
approach for modeling multi-echelon multi-period decentralized
supply chain. Annals of Operations Research, 315 (2), 1665—1702.
doi: https://doi.org/10.1007 /s10479-021-04121-0

Marchi, B., Zavanella, L. E., Zanoni, S. (2020). Joint economic lot
size models with warehouse financing and financial contracts for
hedging stocks under different coordination policies. Journal of Busi-
ness Economics, 90 (8), 1147-1169. doi: https://doi.org/10.1007/
$11573-020-00975-1



25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Liao, C.-J., Shyu, C.-C., Tseng, C.-T. (2009). A least flexibility first
heuristic to coordinate setups in a two- or three-stage supply chain.
International Journal of Production Economics, 117 (1), 127-135.
doi: https://doi.org/10.1016 /j.ijpe.2008.10.002

Buhayenko, V., Ho, S. C., Thorstenson, A. (2018). A variable neigh-
borhood search heuristic for supply chain coordination using dynam-

ic price discounts. EURO Journal on Transportation and Logistics,
7 (4), 363-385. doi: https://doi.org/10.1007/s13676-018-0122-2
Seeler, K. A. (2014). Introduction to System Dynamics. System Dy-
namics, 1-44. doi: https://doi.org/10.1007 /978-1-4614-9152-1_1
Dangerfield, B. (2020). System Dynamics: Introduction. System Dy-
namics, 3—7. doi: https://doi.org/10.1007 /978-1-4939-8790-0 538
Breitling, T. (2019). Inter-functional coordination of purchasing and
logistics: impact on supply chain performance. Supply Chain Forum:
An International Journal, 20 (2),71-88.doi: https://doi.org/10.1080/
16258312.2019.1612226

Wirjodirdjo, B., Ghiffary Budianto, A., Widjanarka, A., Pujawan, I. N.,
Maflahah, I. (2021). Carrier and Freight Forwarders Strategies to
Utilize the Immobile Shipping Capacity of Freight Forwarders and
Maximize Profits. International Journal of Technology, 12 (4), 876.
doi: https://doi.org/10.14716 /ijtech.v12i4.4413

Dogan, M., Cerci, H. S., Koyluoglu, A. S. (2022). The effect of green
supply chain practices on the firm performance: an empirical research.
Eastern-European Journal of Enterprise Technologies, 4 (13 (118)),
61-67. doi: https://doi.org/10.15587/1729-4061.2022.263634
Large, R. O., Merminod, N. (2019). Special Dossier: inter-functional
coordination in the supply chain: myth or reality? Supply Chain
Forum: An International Journal, 20 (2), 69—70. doi: https://doi.org/
10.1080,/16258312.2019.1609276

Qrunfleh, S., Tarafdar, M. (2014). Supply chain information systems
strategy: Impacts on supply chain performance and firm performance.
International Journal of Production Economics, 147, 340—350. doi:
https://doi.org/10.1016/}.ijpe.2012.09.018

Cokins, G., Pohlen, T, Klammer, T. (2021). Why Supply Chain
Cost Systems Differ from Traditional Cost Systems. Supply Chain
Costing and Performance Management, 59—-74. doi: https://doi.org/
10.1002/9781119793663.ch5

Tida, T. (2012). Coordination of cooperative cost-reduction ef-
forts in a supply chain partnership. European Journal of Op-
erational Research, 222 (2), 180—190. doi: https://doi.org/10.1016/
7.¢jor.2012.03.029

Kim, M., Chai, S. (2017). The impact of supplier innovativeness,
information sharing and strategic sourcing on improving supply
chain agility: Global supply chain perspective. International Journal
of Production Economics, 187, 42—52. doi: https://doi.org/10.1016/
1.4pe.2017.02.007

Huang, R., Yao, X. (2021). An analysis of sustainability and channel
coordination in a three-echelon supply chain. Journal of Enterprise
Information Management, 34 (1), 490-505. doi: https://doi.org/
10.1108/jeim-12-2019-0413

Niemsakul, J., Islam, S. M. N., Singkarin, D., Somboonwiwat, T.
(2018). Cost-benefit sharing in healthcare supply chain collabora-
tion. International Journal of Logistics Systems and Management,
30 (3), 406. doi: https://doi.org/10.1504 /ijlsm.2018.092624
Mouaky, M., Berrado, A., Benabbou, L. (2019). Using a kanban
system for multi-echelon inventory management: the case of phar-
maceutical supply chains. International Journal of Logistics Systems
and Management, 32 (3/4), 496. doi: https://doi.org/10.1504/
ijlsm.2019.098333

Drakaki, M., Tzionas, P. (2019). Investigating the impact of inven-
tory inaccuracy on the bullwhip effect in RFID-enabled supply
chains using colored petri nets. Journal of Modelling in Management,
14 (2), 360-384. doi: https://doi.org/10.1108 /jm2-08-2017-0081

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Khedlekar, U. K., Singh, P. (2019). Three-layer supply chain policy
under sharing recycling responsibility. Journal of Advances in Man-
agement Research, 16 (5), 734-762. doi: https://doi.org/10.1108/
jamr-01-2019-0002

Rached, M. (2020). Genetic Algorithm to Evaluate Downstream
and Upstream Information Sharing. Current Signal Transduction
Therapy, 15 (1), 24-33. doi: https://doi.org/10.2174,/15743624136
66180830105740

Haque, M., Paul, S. K., Sarker, R., Essam, D. (2020). Managing
decentralized supply chain using bilevel with Nash game approach.
Journal of Cleaner Production, 266, 121865. doi: https://doi.org/
10.1016/j.jclepro.2020.121865

Van Belle, J., Guns, T., Verbeke, W. (2021). Using shared sell-through
data to forecast wholesaler demand in multi-echelon supply chains.
European Journal of Operational Research, 288 (2), 466—-479. doi:
https://doi.org/10.1016/j.€jor.2020.05.059

Ibrahim, A., Daniyal, H., Asmawaty, T., Kamaludin, A. (2021). Po-
tential Data Collections Methods for System Dynamics Modelling:
A Brief Overview. International Journal of Advanced Computer
Science and Applications, 12 (3). doi: https://doi.org/10.14569/
ijacsa.2021.0120332

Rebs, T., Brandenburg, M., Seuring, S. (2019). System dynamics
modeling for sustainable supply chain management: A literature re-
view and systems thinking approach. Journal of Cleaner Production,
208, 1265-1280. doi: https://doi.org/10.1016 /j.jclepro.2018.10.100

Liu, J., Teng, Y., Wang, D., Gong, E. (2019). System dynamic analysis
of construction waste recycling industry chain in China. Environ-
mental Science and Pollution Research, 27 (30), 37260-37277. doi:
https://doi.org/10.1007 /s11356-019-06739-x

Sundarakani, B., Sikdar, A., Balasubramanian, S. (2014). System
dynamics-based modelling and analysis of greening the construc-
tion industry supply chain. International Journal of Logistics Sys-
tems and Management, 18 (4), 517. doi: https://doi.org/10.1504/
ijlsm.2014.063983

Wang, J., Li, Z., Tam, V. W. Y. (2015). Identifying best design strate-
gies for construction waste minimization. Journal of Cleaner Produc-
tion,92,237-247.doi: https://doi.org/10.1016 /j.jclepro.2014.12.076
Malik, A., Khan, K. I. A., Qayyum, S., Ullah, E, Magsoom, A. (2022).
Resilient Capabilities to Tackle Supply Chain Risks: Managing In-
tegration Complexities in Construction Projects. Buildings, 12 (9),
1322. doi: https://doi.org/10.3390/buildings12091322

Ghufran, M., Khan, K. I. A., Ullah, F, Nasir, A. R., Al Alahmadi, A. A.,
Alzaed, A. N., Alwetaishi, M. (2022). Circular Economy in the Con-
struction Industry: A Step towards Sustainable Development. Build-
ings, 12 (7), 1004. doi: https://doi.org/10.3390 /buildings12071004

Nasir, M. H. A., Genovese, A., Acquaye, A. A, Koh, S. C. L., Ya-
moah, E (2017). Comparing linear and circular supply chains: A
case study from the construction industry. International Journal of
Production Economics, 183, 443—457. doi: https://doi.org/10.1016,/
1.ijpe.2016.06.008

Wang, X., Du, Q., Lu, C,, Li, J. (2022). Exploration in carbon emis-
sion reduction effect of low-carbon practices in prefabricated build-
ing supply chain. Journal of Cleaner Production, 368, 133153. doi:
https://doi.org/10.1016/j.jclepro.2022.133153

Yin, Y, Zhang, Y., Jin, K. (2021). System Dynamics Modeling
of the Supply Chain Performance of Prefabricated Construction
Based on the Stakeholder Analysis. Journal of Physics: Confer-
ence Series, 1827 (1), 012109. doi: https://doi.org/10.1088/1742-
6596,/1827/1,/012109

Vanteddu, G., Nicholls, G. (2020). Supply Chain Network Design
and Tactical Planning in the Dimension Stone Industry. Operations
and Supply Chain Management: An International Journal, 13 (4),
320-335. doi: https://doi.org/10.31387 /0oscm0430273



56. Forrester, J. W, Collins, E (1972). World Dynamics. Journal of
Dynamic Systems, Measurement, and Control, 94 (4), 339-339. doi:
https://doi.org/10.1115,/1.3426619

57. Forrester, J. W. (2016). Learning through System Dynamics as
Preparation for the 21st Century. System Dynamics Review, 32 (3-4),
187-203. doi: https://doi.org/10.1002/sdr.1571

58. Fudhlaa, A. E, Rachmawati, W., Retnowati, D. (2021). Analysis of
sugar import policy effects on sugar cane farmer’s income in East
Java: A system dynamic approach. IOP Conference Series: Materials
Science and Engineering, 1072 (1), 012023. doi: https://doi.org/
10.1088/1757-899x,/1072/1/012023

59. Barlas, Y. (1989). Multiple tests for validation of system dynamics
type of simulation models. European Journal of Operational Research,
42 (1), 59-87. doi: https://doi.org/10.1016,/0377-2217(89)90059-3

60. Shreckengost, R. C. (1985). Dynamic simulation models: how
valid are they? PsycEXTRA Dataset. doi: https://doi.org/10.1037/
€496952006-007

61. Olaya, C. (2020). System Dynamics: Engineering Roots of Mod-
el Validation. System Dynamics, 109-117. doi: https://doi.org/
10.1007,/978-1-4939-8790-0_544

62. Ghali, A., Favre, R., Elbadry, M. (2020). Concrete Structures. CRC
Press, 672. doi: https://doi.org/10.1201,/9781003061274

63. Nihad, Z., Sarsam, S. I. (2020). Variation of Asphalt Requirement
and Strength Properties among Hot Mix (HMA) and Warm Mix
(WMA) Asphalt Concrete. Association of Arab Universities Jour-
nal of Engineering Sciences, 27 (2), 24-33. doi: https://doi.org/
10.33261 /jaaru.2020.27.2.003

64. Amin, E, Khan, K. 1. A, Ullah, F, Alqurashi, M., Alsulami, B. T.
(2022). Key Adoption Factors for Collaborative Technologies
and Barriers to Information Management in Construction Supply
Chains: A System Dynamics Approach. Buildings, 12 (6), 766. doi:
https://doi.org/10.3390/buildings12060766

65. Chopra, S. (2018). Supply Chain Management: Strategy, Planning, and
Operation (What's New in Operations Management). Pearson, 528.

DOI: 10.15587/1729-4061.2023.274473

DEVELOPMENT OF THE COMPREHENSIVE METHOD
OF SITUATION MANAGEMENT OF PROJECT RISKS
BASED ON BIG DATA TECHNOLOGY (p. 38-45)

Tetiana Prokopenko
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-6204-0708

Yevhen Lanskykh
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0003-3389-5720

Valentyn Prokopenko
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0003-3013-7676

Oleksandr Pidkuiko
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0001-5722-4863

Yaroslav Tarasenko
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-5902-8628

Project implementation is often carried out under the influ-
ence of negative changes in the environment and circumstances
characterized as crisis. Therefore, the processes associated with
risk management, which is the object of this study, are becoming
important. The topic of this study is to increase the efficiency of
projects by adapting the project to crisis conditions, promptly de-

veloping and making effective management decisions. For projects,
it is necessary not only to identify the current situation as risky but
also to determine rational ways to achieve the project goals under
crisis conditions. Therefore, a comprehensive method of situational
project risk management based on the combined application of
situational analysis methods, intelligent and expert methods, as
well as Big Data technology, is proposed. Within the framework of
the method, a project risk management model has been built in the
form of a fuzzy situational graph, which would provide a choice of
strategies that could contribute to overcoming a risky situation,
as well as reduce the time to make effective management decisions
in crisis circumstances. The result of this method is compliance
with time constraints, reducing resource overruns and losses in the
project, as well as adapting to rapidly changing circumstances and
adequate response.

A comprehensive method of situational project risk manage-
ment is characterized by solving the task toformalize management
decision-making procedures and their information support, taking
into account the availability of both structured and unstructured
data. The proposed procedure for situational project risk manage-
ment based on the use of Big Data technology can also be the
basis of project management information technology and the cor-
responding decision support system.

Keywords: comprehensive method, situational risk manage-
ment, fuzzy situational graph, goal achievement index.
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In this study, we develop a web-based Decision-Making Tool
(DMT) based on a four-year research project in building the
proper multiple criteria Decision-Making Framework (DMF) for
infrastructure project selection automation. Several challenges
in selecting and prioritizing infrastructure projects include poor

front-end planning, lack of project funding, improper invest-
ment, unsustainable development, regulatory barriers, and poor
coordination among stakeholders. The Non-Structural Fuzzy
Decision Support System IT (NSFDSS-II) is chosen as the main
method applied in the proposed DMF since it could resolve com-
plex multi-criteria problems, even without sufficient information
provided. When developing the DMT, Agile software develop-
ment method is used since the development cycle can be run in
a light and fast manner with iterative and incremental processes.
The DMT is successfully developed by using PHP, HTML, and
JavaScript which implement the proposed NSFDSS-IT method.
We further tested the decision results from the DMT by using
eight real past infrastructure projects from relevant infrastructure
agencies in Indonesia, such as the Ministry of Public Works and
Housing (MPWH), the Ministry of Transportation, and the Local
Government. The DMT outcomes were compared with the actual
implementation status and evaluated by an independent expert. It
was found that the decision results from the developed DMT are
in accordance with the real implementation status of evaluated
projects. The DMT is recommended to be used for infrastructure
project selection automation. However, despite of its fast and
accurate result, the DMT should be tested on larger number of
infrastructure projects in the future.

Keywords: agile method, artificial intelligence, decision-
making tool, NFSDSS-II, projects selection automation.
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The problem that is solved in the research is to increase the
efficiency of decision making in management tasks while ensuring
the given reliability, regardless of the hierarchy of the system. The
object of the research is the decision making support system in the
field of democratic civilian control over the security and defense
sector (FDCCSDS). The subject of research is the decision mak-
ing process in management tasks using fuzzy cognitive maps and
evolving artificial neural networks. The hypothesis of the research
is to increase the number of sources of information about the com-
ponents of the FDCCSDS, with restrictions on the efficiency and
reliability of decision making. The research proposed a method
for evaluating the information and analytical provision of public
administration in FDCCSDS. It was established that the proposed
method has a higher efficiency compared to the known ones by an
average of 40 %, compared to the methods used to evaluate the
effectiveness of strategic management decisions. The specified
method will make it possible to assess the state of information and
analytical provision of public administration in the FDCCSDS
and to determine effective measures to improve efficiency. The
method will allow to analyze possible options for the development
of FDCCSDS in each phase of development and moments in time
when it is necessary to carry out structural changes that ensure the
transition to the next phase. At the same time, subjective factors of
choice are taken into account while searching for solutions, which
are formalized in the form of weighting coefficients for the compo-
nents of the integral criterion of efficiency. The specified method
allows to increase the speed of assessment of the state of informa-
tion and analytical support of the FDCCSDS, to reduce the use of
computing resources of and decision making support systems, to
form measures aimed at increasing the efficiency of information and
analytical support.

Keywords: vague cognitive models, civilian control over the
security and defense sector of Ukraine.
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Welding is a method to join parts together by a stable con-
nection. Welding is used in many different fields. The limitations
of manual welding methods are gradually eliminated when using
welding robots. The selection of a welding robot has a great influ-
ence on the efficiency of the welding process. Choosers (customers)
often encounter problems when choosing among many products
that are available in the market. During this study, seven types
of robots were given to make a choice including AR700, AR900,
AR1440, AR1730, AR2010, MA3120, VA1400 II. These seven op-
tions are commonly used in welding processes. There are a variety
of different parameters (criteria) used to evaluate each of these
robots. However, the value of the criteria in the robots is very dif-
ferent. The selection of a robot that is considered the best should
be based on all those criteria. At this point, the selection of robots
is called MCDM (Multi-Criteria Decision-Making). In this re-
search, two MCDM methods were used to rank the types of robots:
MARCOS (Measurement of Alternatives and Ranking according
to COmpromise Solution) and PSI (Preference Selection Index).
The determination of important quantities for the criteria has been
carried out by various methods, including the MEREC (MEthod
based on the Removal Effects of Criteria), EQUAL, ROC (Rank
Order Centroid) and RS (Rank Sum) methods. The MARCOS
method was used four times corresponding to four different sets of
weights. Meanwhile, when using the PSI method, we do not need
to calculate the weights for the criteria. All five ranking results in-
dicate the same best alternative. The results indicate that MA3120
is the best one. The two methods MARCOS and PSI are reliable
enough to be used when multi-criteria decision-making is required,
firstly, in the selection of welding robots.

Keywords: welding robot selection, multi-criteria decision-
making, MCDM, MARCOS, PSL
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The success of institutions is in providing good services to
customers through making various and strategic decisions as
quickly and accurately as possible. Expert systems are impor-
tant in making strategic decisions by improving the quality of
decision-making. An expert system is an information system that
relies on systems based on knowledge bases. It may also contain a
knowledge base in a particular field and advanced programming
methods that make a computer capable of thinking, deducing, and
providing advice and expertise.

This research aims to improve the period of time in decision
making by using multiple experts systems and decision support
system. The new system is implemented in MATLAB.

For analyzing the proposed system, the data is collected by
the questionnaire method and distributing 70 questionnaires to
managers, heads of departments, employees, and those respon-
sible for making various decisions in the institution under study.
The valid questionnaires were 63. A questionnaire and the data
were analyzed using the statistical program (SPSS). Based on
the obtained data, the linguistic variables were created for the
time period of the data, and the skills of the decision-maker as
inputs for the proposed expert system, and a stage was added to
the stages of the proposed expert system to diagnose the problem
and set the goal to obtain the correct strategic decision. To obtain
this advantage, let’s use expert systems compared to traditional
methods of decision-making.

Keywords: expert systems, decision-making systems, Quality of
decision making, stability coefficient.
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MIAXIJT IO CHHTE3Y AITEPIOIMYHOI POBACTHOI CUCTEMU ABTOMATUYHOTO KEPYBAHHS HA
OCHOBI TPAJIIEHTHO-MBUJAKICHOTO METO/IY BEKTOP-®YHKIIIN JAIYHOBA (c. 6-14)

Mamyrbek Beisenbi, Samal Kaliyeva

OpHi€ro 3 akTyalTbHUX MPOGIEM TEOPii Ta PAKTUKN KePYBaHHS AMHAMIYHUME 00’€KTaMu € PO3p0oOKa METOIB OC/IIFKEHHS Ta CHHTE3Y
CHCTEM KepyBaHHs 6araTOBUMiPHIMIT 06’ EKTaMIL.

¥ cratTTi 3aIIPOIIOHOBAHO YHIBEPCAIbHUI HMiAXi/ 10 1106ya03n BekTOp-(yHKIiN JIsnyHosa 6e310CePeIHbO 3 PIBHAHHS CTaHy CUCTEMU Ke-
pyBaHHsI Ta HOBUH TPa/[iEHTHO-TBUAKICHUI METO/I BEKTOP-(DYHKILIH JISAMyHOBA /U151 TOCITIKEHHST allepiofAindHoT po6acTHOI CTIHKOCTI JTiHITHOT
cucTeMn KepyBaHHs 3 M BXOJAMU Ta N BUXO/[AMU.

JlocaipkeHHs anepiogmaHol pobacTHOI CTIHKOCTI CHCTEM aBTOMATHYHOTO KEPYBAaHHs 0a3y€eThes Ha 106y 10Bi BekTop-dyHKIiil JIsmyroBa
Ta IPaJliEHTHO-MIBUKICHUX CUCTEM ANHAMIYHOTO KepPyBaHHSI.

Buxopucrano ocHOBHI 110s105keHHS TeopeMu JIsmyHoBa IIpO aCUMITOTHYHY CTiHIKICTb Ta MOHATTS CTIMKOCTI AuHaMiyHUX cucteM. IIpen-
CTABJIEHHST CUCTEM KePYBAHHS K IPAfiEHTHIX CUCTeM i QyHKIH JIAmyHoBa, K MOTEHIHIHNX (DYHKIIN rPpaZiicHTHIX CUCTEM 3 Teopii KaTa-
ctpod, 1103B0JIsI€ TTOGYIyBATH MOBHY TIOXiIHY BEKTOPHUX (BYHKILI JIAMyHOBa 3aBK/M SIK 3HAKOHETAaTUBHY (DYHKILO, 110 TOPIBHIOE CKAJISP-
HOMY 00y TKY BEKTOpA IMIBHAKOCTI Ha BeKTOP rpagienTa. OTPIMAHO YMOBH arepioiidHol po6acTHOI CTIfIKOCTI SIK CHCTEMY HEPIBHOCTEH MO/10
HEBU3HAYEHUX MAPaMETPiB CHCTEMU aBTOMATHYHOTO KepyBaHHs, sIKi € YMOBOIO iCHYBaHHsI BeKTop-hyHKII1 JIamyHnosa.

HaBejieHO 4MCIOBUI IPUKIIAL CHHTE3Y allepionuHoi criiikocti 6GararoBumiptoro o6’ekra kepysanis. Ha npuk/aji moka3ano 0CHOBHI
eTany po3pobJIeHOT0 METO/LYy CHHTE3Y, OCIIIZKEHHsI CTIKOCTI CCTEMHU MPU PI3HUX 3HAYEHHIX KoehilieHTiB K, 1o miaTBepsKye mocTiiHicTs
3arporoHoBanoro Metoy. Ilepexizni mporecu B cucTeMi 3a/J0BOJIBHAIOTH YCIM BUMOTaM.

Kiouosi cioBa: poGactha criikicTs, siniiini Gararoumipni cucremu, Bektop-yHkitii JIsmyHosa, anepioguati podacTHO CTiiiki cuctemu.
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BU3HAYEHHA CRJIAAY CJI CTPUMYBAHHS TIPOTUBHUKA BI/JI PO3B’AI3AHHS 3bPOMHOI ATPECII
HA IIIICTABI BUKOPUCTAHHSA ITIPUHIINUIIIB CUCTEMHOI'O AHAJII3Y (c. 15-24)

M. B. KoBanb, O. M. 3aropka, I1. B. Illunancekuii, A. K. IlaBrikoBcbkuii, A. A. Kopenbkuii

[IpobiieMa BUSHAYEHHST CKJIQJLY CHUI JIJIsi CTPUMYBAHHsI IPOTUBHUKA Bijl PO3B’sI3aHHsI arpecii, To6To HeJIOMy e s Tapstyoi (pasi BOEHHOTO
KOH(IIIKTY, BITHOCUTBCS 10 CIA0OCTPYKTYPOBAHKX MTPOGIEM IPU HASTBHOCTI CYTTEBOI HeBU3HAaUYeHOCTI. [e 06yMOBITIOE 3aCTOCYBAHHS TIPU BH-
pimienHi mpobaeMu MeTooJI0Tii crcTeMHoro anaizy. CyKyImHicTh 3ac06iB CHIT CTPUMYBAHHS [IJIsT YPaKEHHsT IPOTUBHUKA PO3TJISIAETHCS SIK
CKJIaJlHa CUCTEMa BiiiCbKOBOTO MPU3HAYCHHS, 110 € 06 €KTOM JIOC/IIIZKEHHS,

JlJis1 BUBHAYEHHS CKJIQJLy CUJI CTPUMYBAHHS TIPOTUBHUKA BiJl PO3B’si3aHHst 30pOitHOI arpecii y cTaTTi po3pobieHo METOAMKY. 3a KpUTepiil
Yy METOMII NPUITHATO ePeKTUBHICTD CTPUMYBAHHSI, SIKa BUSHAYAETLCS TOTPIOHUM CIIBBIAHOIIEHHIM OOWOBUX MOTEHIIaMB aBiallii mpoTu-
JIIIOYMX CTOPIH HA KiHEeIlb BOEHHUX JIild.

BianosiaHo 110 MeTOA0JI0Tii CHCTeMHOTO aHali3y, MeToinKa 6a3yeThest Ha (hopMyBaHHI BapiaHTIB CKJIALy CHJI MPOTHBHUKA i CKIALY CHJI
CTPUMYBAHHSI, OIliHIOBaHHI e)eKTUBHOCTI IX 3aCTOCYBAHHS i/l YaC BeJIeHHS BOEHHUX JIiil.

OmninoBanHs e(heKTUBHOCTI 3aCTOCYBAHHS CHJI IPOTH/IIIOUNX CTOPIH 3/IICHIOETHCS 3 BUKOPUCTAHHSIM METO/Y iTepailiii i MeTo/iB Teopii
MacoBOro 06CIYyrOBYBaHHSI.

3a pesysbrataMu OIiHIOBAHHST e(heKTUBHOCTI 3/[HCHIOETHCS BifGIP BapiaHTiB CKIIa/ly CHJI CTPUMYBAHHS, [IJIsT SIKMX BUKOHYETHCSI YMOBa 3a-
GesriedeH s MOTPIOHOTO CIiBBIAHONIEHHS O0IOBUX MOTEHIANIB aBiallii cTOPiH Ha KiHellb BOEHHUX Jill. BusHauenHs paiionaabHOTO BapianTy
CKJIA/ly CUJI CTPUMYBAHHS 3 YUCJIa BiftiGpaHuX 3AIHCHIOETHCS 3 BUKOPUCTAHHAM METO/ly TAaKCOHOMII, 1110 /J03BOJINJIO BUPILIUTU JAOCIIKYBaHY
npobiemy. PartionaibHiM BapiaHTOM BU3HAYAIOTHCsT GOHOBI MOTEHIMAMM CKIAOBUX CUJI CTPUMYBAHHS, SIKUM BiJIIIOBIZAIOTH KIJIBKICTD Ti/I-
PO3LIB Y IX CKIAI.

Hasezneny MeToanKy 01iJIbHO BUKOPUCTOBYBATH OPraHaMy JIeP;KaBHOTO 1 BIICBKOBOTO YIIPABIIIHHS IiJT 4acC TJIAHYBAHHS CTBOPEHHS CUJ
CTPUMYBAHHS TPOTUBHUKA B/l pO3B’si3yBaHst 30poitHoi arpecii.

3acToCcyBaHHS METOIMKH ITOKA3aHO Ha 1II0CTPATUBHOMY ITPUKJIA/L.

Kiouosi cioBa: 36poiita arpecisi, CKJIaji CUJI CTPUMYBAHHsT, CUCTEMHUI Ti/IXi/l, METO/] TAKCOHOMil.
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MOJIEJIb JIAHITIOTA IOCTAYAHHSI IMTHAMIKH IEPAPXTYHOI CUCTEMHY 3MIH: BILINB OBMIHY
IHOOPMAIIII TOIUTY HA BAPTICTh YTPUMAHHSI TA 3ABEPIIEHHSI IIPOEKTY HUZKYOTO 3A
IEPAPXIEIO (c. 25-38)

Ahmad Fatih Fudhla, Budisantoso Wirjodirdjo

Bsaemo3B’s13k1 Mik KOMITOHEHTaMH CHCTEMH MAIOTh BUPITIaIble 3HAYeHHsI /17151 TIOKPAIEH S TPOLYKTHBHOCTI CKIIA/IHOI CHCTEMU JIAHIIIO-
ra nocraBok. Takum uuHOM, Oy/Ib-AKe BAOCKOHATIECHHS a00 PO3BUTOK MOXKeE 3/IIHCHIOBATHCA CUCTEMHO 1 KoMILIekcHO. CKIaHICTh KOOPAMHALIT



3pocrae 3i 36iIbIIEHHSIM KiJbKOCTI eNIeIOHiB y JIanIiosi moctaBok. Ha mpakTuili KoopuHaiiio cTae Bakue peasidyBaTy B JIAHINO31 110cTa-
YaHHsI 3 OLIBIIOI0 KIIBKICTIO emmesIoHiB. 3aBAsku 0OMiHy iH(HOPMAIIEIO PO TOMKT 11 A0CTIKEHHST HAMATa€ThCsT 3'ICYBaTH, sIK KOOPANHAIList
MOJKe MATU HACJIIKU JUISl CKJIAMHUX OAaratopiBHEBUX JIAHIIIOTIB MOCTAYAHHS 3a JOMOMOTO MiIXOMY MOJEOBaHH:. JIAHIIOT MoCTaYaHHs
AHJIE3UTOBOTO KAMEHIO arperaTy BUKOPHCTOBYETBCS SIK eMITipUYHA MOJIEJIb i3 YOTHPMA elleJIoHaMi. 3MiHN B PO3Mipax i BapTOCTi Ha TOHHY
MIPOJAYKTY B KOKHOMY €IIEJIOHI TIepPeMillleHHs 0/al0Th CKJIA[HOCTI. 3arajbHa BapTiCTh yTPUMaHHA He € euHNM (akropom. CBoeyacHe 3a-
BEPIICHHS POEKTIB, HIZKYMX 32 I€PApXi€io, TAKOK € npiopureToM. TOMY TaKOK IOTPIOHO CIIOCTEPIraTH 3a MOBEIIHKOK CUCTEMU, SIKA MPAIIOE
Ta 3MIHIOETBCS 3 YacoM. 11[06 MmopoaTh 10 CKIJHICTh, BAKOPUCTOBYETHCS TMH/IXi MOJIETIOBaHHs cucTeMHol muHaMiku. 1[5 texnika Mose-
JIOBaHHsT MOsKe (DIKCYBaTU KOJNMBAHHS HECTAGIIbHUX YMOB, sIKi 3MIHIOIOTBCSI B YACOBUX MOCIIZIOBHOCTSIX. 3Pa30K MOBEIIHKI MOJIEJI TIOKA3YE,
mo 0OMiH iHGOPMAIIIEIO PO MOMUT y JAHIIO3] MOCTAYaHHs aHE3UTOBOTO 3al0BHIOBAaYa CIa0Kuii, i BuHUKae «edekt 6uuoro Gatoras. O6MIH
iH(OpMAILi€Io TIPO TOMUT MOKe YCYHYTH el ebekT, ckopoTuTu 110 73,5 % 3aralbHUX BUTPAT HA YTPUMAHHS JIAHITIOTA TOCTABOK i 301IBITUTH
BI/ICOTOK 3aBepILICHH IPOEKTY BUACHO HA HIDKHIN yacTuHI JlaHIora noctasok. Li peaysbraTtu aioTh HayKOBe Ta IIPAKTUYHE PO3YMIiHHS TOTO,
1110, He3BKAIOYN Ha HAsIBHICTH GArathoX Meperiko, 0OMin iH(opMaItiero po MOMUT MOKE 3HATHO THABUITH MPOAYKTUBHICT y Garatopis-
HEBUX CKJIAJHUX JIAHITIOTaX MOCTABOK i GyTH KOPHCHUM JIJISl 32CTOCY BAHHSI.

K1040Bi ¢10Ba: 3aBepiIeHHs TPOEKTY HUZKIOTO 3a i€papXi€io, GaraTopiBHEBHH JTAHIIOT TOCTABOK, OOGMIH iH(MOPMAIIIEIO PO TOMUT, INHA-
MiKa CUCTEMHU, aHAE3UTOBUI KaMiHb.
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ABTOMATU3AIIIA BUBOPY IHOPACTPYKTYPHUX MPOEKTIB 3 BHKOPUCTAHHAM HECTPYKTYPHOI
HEYITKOT CUCTEMHU IIJITPUMKU PIIIEHD II (c. 46-56)

Seng Hansen, Alethea Suryadibrata, Seng Hansun

VY upomy ocikenHi Hamu po3po6iieHo BeG-iHeTpyMenT npuiiHaTTs pimenb (ITIP), 3acHOBaHUI HA YOTHPUPIYHOMY TOCIITHUIIBKOMY
MPOEKTI 31 CTBOPEHHs BiANMOBiAHOI GaraTokpuTepiitHoi cuctemu npuitasarTs pimens (CIIP) i asromarusaitii BuOOpyY iHGPaCTPYKTYPHUX
npoektiB. Jlekinbka 1pobieM y BUOGOpi Ta BUSHAYEHHI MPIOPUTETIB iHPPACTPYKTYPHUX HPOEKTIB BKIIOUAIOTH TIOTaHE TI0YATKOBE [IJIAaHYBaHH,
Opak (iHaHCyBaHHS MIPOEKTY, HEHAIEKHE IHBECTYBaHHsI, HeCTaOIBHUIT PO3BUTOK, PETYJISITOPHI Gap’€pu Ta MoraHy KOOPAMHAINIO MikK 3aili-
KaBJIeHUME cTopoHaMu. HecTpyKkTypHy HediTKy cuctemy miarpumiy npuiinsarts pimens 1T (HHCIIIIP-IT) o6pano sk ocHOBHUIA MeTOJI, 3a-
crocoBanuii y sanporonosanomy CITP, 0CKiJTbKH BiH MOKe BUPIIINTH CKJIaHI GaraToKpuTepiaibHi mpobaemMu, HaBiTh 6€3 HalaHHsT TOCTATHBOT
indopmarii. IIpu pospobui ITIP BUKOPHCTOBYEThCS METO PO3POOKHU MPOrpaMHOro 3abesnederts Agile, OCKIIbKI MUK PO3POOKH MOXKHA
BUKOHYBATH JIETKO Ta IIBUJKO 32 JJOIIOMOIOIO iTepaliiiHux Ta iHkpeMeHTalbHUX nporecis. ITIP yeminno pospobaieno 3a gonomoroio PHP,
HTML i JavaScript, sxki peamisyiors 3anpononoBannii Mmeto, HHCIIIIP-II. Mu 1o1aTk0BO TPOTECTYBAIN PE3yJIBTATH PillleHHs, OTPUMaHi 3a
II1P, BUKOPUCTOBYIOUM BiciM peasbHUX MUHYJIHNX iH(GPACTPYKTYPHUX MPOEKTIB BiMOBIAHUX 1HGPACTPYKTYpHUX areHitiil B [nponesii, Takux
stk MinicTeperBo rpomMajicbkux pooit i skuriosoro Gymisuuirsa (MIPJKB), MinicreperBo Tpancmopry Ta micuesuit ypsii. Pesyasraru ITTP
GyJrit TIOPiBHsIHI 3 (GaKTUYHUM CTAHOM BIIPOBAJIKEHHSI Ta OIiHEH] He3aJIeXKHIM eKCIIePTOM. ByJio BUSIBIIEHO, TIO PE3YJIBTATH PillleHHsT, OTPH-
MaHi 3a po3pobuernm ITIP, BiANOBIIAI0Th PeabHOMY CTATYCY BIPOBAIZKEHHS Ol HIOBAHUX TIPOEKTIB. [TTP PeKOMEH/TyE€ThCSI BUKOPUCTOBYBATH
JUIst aBToMaTusaitii Bubopy indpactpykrypaux mpoekTis. OHak, He3BaKaOuM Ha MBUAKUIN i Tounuil pesyssrat, ITTP ciix nepesiputu Ha
GiIbIITH KiIbKOCTI iH(MPACTPYKTYPHUX TIPOEKTIB Y MaliOyTHHOMY.

KiiouoBi ciioBa: THYUYKMIT METOI, IITYYHUI iHTENEKT, iIHCTpyMeHT npuitnsaTTs pimens, NFSDSS-II, aBromarusaitist Bigbopy mpoeKTis.
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PO3POBKA METO/JIMKU OIIHIOBAHHSA THOOPMAIIITHO-AHAJITUYHOTO 3ABE3INEYEHHS
ITYBJIIYHOTO YIIPABJIHHSA ¥V COEPI 3ABE3IIEYEHHS ITUBIJIbHOTO KOHTPOJIIO HA/ZT CEKTOPOM
BE3IEKU I OBOPOHU YKPATHH (c. 57-65)

O. @. CanphikoBa, P. P. MapyrsH, O. O. Bepemax

[TpoGrema, sika BUPINIYEThCSA B AOCIKEHHI, € TABUIIEHHS OTIEPATUBHOCTI TIPUIHATTS PIilleHHs B 3a/1a4aX yIPaBIiHHsA pK 3a0e3me-
YeHHI 3a1aHol IOCTOBIPHOCTI He3asesKHO Bij iepapxiunocti cucremu. O6’€KTOM JOCTIPKEHHST € CUCTEMH THATPUMKHN TIPUIHSATTS PillleHb B
cdepi 1I6eMOKPATUYHOTO [[UBLIBHOIO KOHTPOJIIO Hajl cekTopoM Gesnexu i o6oporu (CAIIKCBO). IIpeamMeToM H0CTiIZKEHHS € IPOIIEC TIPU-
WHATTS pillleHHs B 3ala4ax yIPaBIiHHA 3a J0OTTOMOTOIO HEYiTKUX KOTHITUBHUX KapT Ta MTYYHUX HEHPOHHNX MePekK, 10 eBOTIOIiOHYTOTh.
Tinores010 AOCHIKEHH S € T ABUIIEHHS KiNbKOCTI aukepes indopmaitii npo ckaagosi CIITKCBO, npu o6MexkeHHAX Ha OlepaTUBHICTh Ta
JOCTOBIPHICTh MPUIHATTS pinreHHs. B X0zl AOCHIKEHHS 3ampOOHOBAHO METOAMKY OIIHIOBaHHA iH(OpManiliHo-aHaMTHUHOTO 3a0e3-
nedens my6aiunoro yrnpasainus y CAIIKCBO. Beranosiieno, 1o 3amnpornoHoBaia METOANKA Ma€ BUIILY OTIEPATUBHICTD Y TOPIBHIAHHI 3
BiIOMUMHE B cepeiboMy Ha 40 %, y MOPIBHAHHI 3 METOAMKAMHU, SIKi BUKOPUCTOBYIOTHCS JIUIsI OIIHKK e(DeKTUBHOCTI IIPUIHATUX PillleHb 3
MUTaHb CTPATETIYHNX MEHEKMEHTY. 3a3HaueHa METOANKA JO3BOIUTH MTPOBECTH OIIHKY CTaHy iH(hOPMAIiiHO-aHATI THIHOTO 3a0e3MeUeH s
ny6aiunoro ynpasainus y CIIIKCBO rta susnauntu eeKTUBHI 3aX0/1 I MABUIIEHHA eeKTUBHOCTI. MeTosnKa 103BOJUTD MpoaHai-
syBatu MoskBi Bapiantu possutky CAIIKCBO y kosxuiii hasi po3BUTKY, a TAKOK MOMEHTH 4acy, B IKUX HEOOXIHO IPOBOAUTH CTPYK-
TYpHI 3MiHHM, sKi 3a6e31euyioTh mepexin y HacTynny dasy. IIpu 1bomMy BpaxoBYIOThCsS ¢y0 €KTHBHI (haKTOpU BUOOPY NP TIOUIYKY PillleHb,
1o (opMasisyoTbes y BUMIISI/I BaroBUX Koe(illieHTiB 1IPY KOMIIOHEHTAX iHTerpajbHOTO KPUTEPilo eeKTUBHOCTI. 3a3HaYeHA METO/INKA
JIO3BOJISIE TIBUIIUTH MIBUAKICTH OIIHKKM cTany iHhopMatiiino-ananituaroro 3adbesnedentss CAIITKCBO, sMenumT BUKOpUCTaHHs 06-
YHCJIOBAIILHUX PECYpPCiB CUCTEM ITPUMKU Ta IPUIHATTS pilleHb, GOPMyBaTH 3aX0/H1, MO CIIPSMOBAHI HA IiBUIIEHHS eeKTHBHOCTI
indopManiiHo-aHATI THIHOTO 3a0e31eYeHHsI.

KiiouoBi cioBa: HeyiTKi KOTHITUBHI MOJIesI, IIMBLIBHUN KOHTPOJIb HaJl CEKTOPOM Oe3reku i 060poHn YKpaitu.
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BHUBIP 3BAPIOBAJIbHOTO POBOTA METOJ/IOM BATATOKPUTEPIAJIBHOTO IIPUITHATTS PIIIEHD
(c. 66-72)

Nguyen Hong Son, Tran Trung Hieu

3BapioBaHHs € CIOCOOOM 3'€/[HAHHS JleTajell MIISIXOM BCTAHOBJIEHHST MII[HUX 3B'S13KiB. 3BaplOBaHHS BUKOPHCTOBYETHCS ¥ 6araTbox 00-
nactsix. OGMEKEeHHST METO/IIB PYYHOTO 3BapIOBAHHSI [IOCTYIIOBO YCYBAIOTHCs IPU BUKOPUCTAHHI 3BapIOBAJIbHUX POOOTIB. Bubip 3BaproBaibHO-
T0 poboTa Ma€ BEJTMKNI BIUIMB Ha e(eKTHBHICTD MPOTeCy 3BapioBantst. [IOKyIIIIi 9acTO CTHKAIOTHCS 31 CKIAIHOIIAMH TpH BUOOPi cepen bara-
TBOX TIPOJAYKTIB, JOCTYITHUX HA PUHKY. Y XOZi A0CHI/KeHHs Ha BUOIp OyJI0 3allPOIIOHOBAHO CiM TUIIB poboTiB, Bkaovyaioun AR700, AR900,
AR1440, AR1730, AR2010, MA3120, VA1400 II. IIi cim BapianTiB 3a3Buuaii BUKOPUCTOBYIOTHCS Y 3BapIOBAJIbHUX TIpoliecax. Ienye Garato
pisHUX TapamMeTpiB (KPUTEPIiB), 10 BUKOPUCTOBYIOTHCS st OLIHKK KOKHOTO 3 uX po6oTiB. OAHaK 3HaYeHHsI KPUTEPIiB y poOOTIB CHIBHO
BipisHsieTbest. Bubip HallGinbin migxoasioro pobora moBuHeH GazyBaTucst Ha Beix 1ux kputepisx. Ha mpomy eramni Bubip poboTis HasuBa-
erbcst MCDM (Garatoxkpurepiaibie TPHITHATTS pilienp). Y TaHOMY AOCJIKEHH] [UIsT pAHIKYBAHHS THITIB POOGOTIB BUKOPHUCTOBYBAIICS /[BA
Mmerogu MCDM: MARCOS (omitka ajsrepHaTHB Ta paHKyBaHHs BiIIIOBIHO 10 KoMipomicHoro pimenns) ta PSI (inaekce Bubopy nepesar).
Busnauennst BakJIMBHUX BeJIMYNH [/ KPUTEPIiB poBoAnocs pisHuMn Metogamu, Briaodaioun MEREC (merto, 3acHoBannit Ha edexrax
sugasnenis kputepiis), EQUAL, ROC (1ientpoin nopszaky panri) Ta RS (cyma panri). Metom MARCOS BuKoprcTOBYBaBCS YOTUPH Pas3u
BI/UIOBI/IHO /10 YOTHPHOX Pi3HUX HAOOPiB Bar. TuM yacoM, mpu BUKopucTanHi Metoay PST Hemae HeoOXigHOCTI 06UNCTIIOBATH BATH KPUTEPIiB.
Yci 'aTh pe3yIbTaTiB pamKyBaHHs BKa3yIoTh Ha OJHY 1 Ty ’K HallKpaly aJsTepHATHBY. Pe3yabraTi OKa3yloTh, o Haifkpamum € MA3120.
JlBa Mmetoaun MARCOS ra PSI pocuth Haiiini 1/ BUKOPUCTaHHS B pasi HeOOXi[HOCTI GaraToKpuTepiaibHOTO MPUIHATTS PillleHb, B TIEPILY
uepry, mpu BUOOPI 3BapIOBaIbHUX POOOTIB.

KiouoBi caoBa: Bubip 3BapioBaibHOTO poboTa, baraTokpuTepianbhe npuitnaTrs pimens, MCDM, MARCOS, PSI.
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AHAJII3 BUKOPUCTAHHS EKCIIEPTHUX CUCTEM /ISl MJIBULIEHHS STIKOCTI IPUITHATTSI PILIEHD
(c. 73-80)

Ahmad Abdullah Mohammed AL-Mafrji, Yaser Issam Hamodi, Sudad Gharib Hassn, Ahmed Burhan Mohammed

VYenix yeTaHOB ITOJIATAE B HA/IaHHI SIKICHUX ITOCJIYT KJIIEHTAM HIJIIXOM IPUNHATTS PI3HOMAHITHUX 1 CTPATEeTiuHUX pillleHb IKOMOTa HIBU/IIE
i Tounime. ExcriepTHi crcTeMy BasKIUBI 71T TPUHHATTS CTPATET YHUX PIillleHb MIJISTXOM MiIBUIIEHHS SIKOCTi TPUHHATTS pimienb. ExcepTaa
cucrema — 1e iHopMmaiiiiina cucreMa, sika CIIUPAETHCST HA CUCTEMU, 3aCHOBaHI Ha 6a3ax 3HaHb. BOHa TAKOXK MOKe MicTUTH 6a3y 3HAHb Y T1€B-
Hill Tasy3i Ta mepezoBi METOM MPOrPaMyBaHHsl, sIKi pOOJIATH KOMITTOTEp 37aTHUM [yMaTH, POOUTH BUCHOBKY Ta HA/IABATH TIOPAJIU Ta JTOCBI/L.

Ile mocmipKeHHsT Mae Ha MeTi MOKPAIUTH TIePiojl Yacy I IPUIHATTS PillleHb 3a JI0MOMOTO0 KiJIbKOX eKCIIEPTHUX CHCTEM i CHUCTEMH
HiITPUMKH TPUITHATTS pintenb. Hosa cucrema peanizosana B MATLAB.

Jlnst amaziisy 3amporoOHOBAHOI CHCTEMH JlaHi 30MPAIOThCSI METOJIOM aHKETYBAHHS Ta PO3MOBCIOLKYIOThCsT 70 aHKeT cepell KepiBHIIKIB,
HaYaJIbHUKIB BIILJIIB, CHIBPOOITHUKIB Ta 0Ci0, BIANOBIZANLHUX 34 MIPUAHATTA PISHUX PillleHDb Y JocipkyBaniil yeranosi. JlomyctuMumu
Gyt 63 ankeTH. AHKeTy Ta /laHi aHaziizyBaan 3a gornoMoroio cratuctianoi mporpamu (SPSS). Ha ocHosi oTprnManix ganux 6yJi cTBOpeHi
JUHTBICTHYHI 3MIHHI IS TIepio/ly Yacy AaHuX i HaBUYOK 0coOM, sika TIPUIHMAE pillleH s, SIK BXiIHI JaHi st 3alIPOIIOHOBAHOI eKCIIEPTHOT CHC-
temu. Ileii eran 6yB 10AaHWI 10 €TAIB 3aIPOIOHOBAHOT €KCIIEPTHOT CUCTEMMU /IS IATHOCTUKK TIPOOJIEMH 1 TIOCTABKM METH JIJIsl OTPUMAHHS
TIPaBUJIBHOTO CTPATETiYHOTOo pitneHHs. [yt oTpuMaHHs 11i€i iepeBarn M BUKOPUCTOBYBAIHM €KCIIEPTHI CUCTEeMU TOPIBHSHO 3 TPAIUIITHIMA
METOJIaMU IIPUNHATTS pillleHb.

KmoyoBi cioBa: ekcriepTHi CCTEMM, CHCTeMN TIPUIHHATTS Pilllelb, AKiCTh TPUHHATTA pilenb, KoedilienT CTiiKoCTi.



