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A method has been developed to simulate propagation of train
delays in branched railroad ranges using modified epidemiological
SIR models. These models take into account the mutual influ-
ence of trains with different priorities in the flow. This makes it
possible to study the heterogeneous dynamics in the propagation
of delays among trains of different priorities. To consider the
propagation of the primary delay in space and time, it is proposed
to represent the topology of the railway network in the form of an
undirected graph with reference to the edge of the graph in the
mathematical system of differential equations of the SIR model.
This unifies the process of constructing SIR models for each edge
(section) of the network graph and reduces the dimension of the
problem. To take into account the influence of the “network ef-
fect”, it is proposed to determine the transit coefficient for each
station of the section. This coefficient helps calculate the number
of delayed trains for adjacent sections. To set SIR models, it is
proposed to use empirical data on the propagation of the average
delay in the standard traffic schedule in the corresponding sec-
tion. For the sequential solution of SIR models corresponding to
interconnected network sections, an algorithm is applied to turn
the network graph into a directed tree the root of which is the
station where the delay occurs. Tests on modelling the propaga-
tion of train delays in the railway network are carried out taking
into account the mutual influence of different categories of trains
in the flow and the built-in time reserves for the restoration of
movement. The obtained simulation results have confirmed the
adequacy of the solutions and helped quantify the influence of
primary delays and the amount of time reserve in the schedules
of trains of various categories on the reliability of the standard
train schedule.

Keywords: railway, network, train schedule, delay propagation,
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The results of the simulation of a multi-element chain of grain
supply by the rail and water multimodal route were shown. Math-
ematical substantiation of the optimization problem was presented.
The minimum cargo delivery time was selected as the optimization
criterion. The limits for the admissible use (loading) of fleets of
transport units of railroad and water transport were selected as opti-
mization constraints. The optimization model is a multi-parametric
problem of stochastic programming. The objective function of the
model was represented in implicit expression. The search for the
solution of the optimization model was performed using experiments
with the developed simulation model.

The simulation model is based on the discrete-event and agent-
based principles, it simulates the interaction of two railroad and one
sea transport and technological lines, as well as terminal points of
accumulation, storage, and reloading of cargo batches. One ton of
wheat grain acts as a part of the cargo module.

The simulation model was developed in AnyLogic RE (USA)
and Java SE (USA) environments. The algorithm of the simulation
model involves the interaction of populations of agents of transport
junction points; agents of transport and technological lines; popula-
tions of agents of fleets of transport units; agents of information
orders for transportation. The model was implemented using the
example of the actual process of grain supply from Ukraine to Egypt.

The model was studied using the integer optimization method.
As aresult of experiments, the optimal values of the required stock of
cars, locomotives, and naval vessels were established. In addition, the
required capacity of granaries at the shipping stations and seaports’
terminals, as well as the necessary capacity of track development of
railroad stations, were found. The established average delivery time
was within 185 hours.

Keywords: multimodal logistics, grain supply chain, agent-
based simulation, railroad and water route.

References

1. De Bok, M., Tavasszy, L., Thoen, S. (2020). Application of an
empirical multi-agent model for urban goods transport to analyze
impacts of zero emission zones in The Netherlands. Transport Policy.
doi: https://doi.org/10.1016/j.tranpol.2020.07.010

2. Ziemke, D., Kaddoura, I., Nagel, K. (2019). The MATSim Open
Berlin Scenario: A multimodal agent-based transport simulation
scenario based on synthetic demand modeling and open data.
Procedia Computer Science, 151, 870-877. doi: https://doi.org/
10.1016//j.procs.2019.04.120

3. Llorca, C., Kuehnel, N., Moeckel, R. (2020). Agent-based integrated
land use/transport models: a study on scale factors and transport
model simulation intervals. Procedia Computer Science, 170, 733—
738. doi: https://doi.org/10.1016 /j.procs.2020.03.163

4. Leng, N., Corman, E (2020). How the issue time of information
affects passengers in public transport disruptions: an agent-based
simulation approach. Procedia Computer Science, 170, 382-389.
doi: https://doi.org/10.1016/j.procs.2020.03.068



. Miiller, S. A., Leich, G., Nagel, K. (2020). The effect of unexpected
disruptions and information times on public transport passengers:

a simulation study. Procedia Computer Science, 170, 745-750. doi:
https://doi.org/10.1016/j.procs.2020.03.161

. Calabro, G, Inturri, G., Pira, M. L. Pluchino, A, Ignaccolo, M.

(2020). Bridging the gap between weak-demand areas and public
transport using an ant-colony simulation-based optimization.
Transportation Research Procedia, 45, 234—241. doi: https://doi.org/
10.1016/j.trpro.2020.03.012

. Lee, E., Zaman Patwary, A. U., Huang, W,, Lo, H. K. (2020). Transit

interchange discount optimization using an agent-based simulation
model. Procedia Computer Science, 170, 702—707. doi: https://doi.org/
10.1016/j.procs.2020.03.168

. Hebenstreit, C., Fellendorf, M. (2018). A dynamic bike sharing module

for agent-based transport simulation, within multimodal context.
Procedia Computer Science, 130, 65-72. doi: https://doi.org/
10.1016/j.procs.2018.04.013

. Sommerfeld, D., Teucke, M., Freitag, M. (2018). Identification of

Sensor Requirements for a Quality Data-based Risk Management
in Multimodal Supply Chains. Procedia CIRP, 72, 563-568.
doi: https://doi.org/10.1016/j.procir.2018.03.193

. Kagho, G. O., Balac, M., Axhausen, K. W. (2020). Agent-

Based Models in Transport Planning: Current State, Issues, and
Expectations. Procedia Computer Science, 170, 726-732. doi:
https://doi.org/10.1016/j.procs.2020.03.164

. Anda, C, Ordonez Medina, S. A., Fourie, P. (2018). Multi-agent

urban transport simulations using OD matrices from mobile phone
data. Procedia Computer Science, 130, 803—809. doi: https://doi.org/
10.1016/j.procs.2018.04.139

. Thunig, T, Kiihnel, N., Nagel, K. (2019). Adaptive traffic signal

control for real-world scenarios in agent-based transport simulations.
Transportation Research Procedia, 37,481-488. doi: https://doi.org/
10.1016/j.trpro.2018.12.215

. Shen, Y., Guo, Y., Chen, W. (2019). Safety analysis of China’s marine

energy channel based on Multi - Agent simulation. Energy Procedia,
158, 3259-3264. doi: https://doi.org/10.1016/j.egypro.2019.01.988

. Rogeberg, O. (2019). A meta-analysis of the crash risk of cannabis-

positive drivers in culpability studies — Avoiding interpretational bias.
Accident Analysis & Prevention, 123, 69-78. doi: https://doi.org/
10.1016/j.aap.2018.11.011

. Samsonkin, V., Goretskyi, O., Matsiuk, V., Myronenko, V., Boynik, A.,

Merkulov, V. (2019). Development of an approach for operative
control over railway transport technological safety based on the
identification of risks in the indicators of its operation. Eastern-
European Journal of Enterprise Technologies, 6 (3 (102)), 6—14. doi:
https://doi.org/10.15587 /1729-4061.2019.184162

. Mazaraki, A. A, Boiko, M. H., Bosovska, M. V., Kulyk, M. V.

(2020). Multi-agent information service system of managing
integration processes of enterprises. Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu, 3, 103-108. doi: https://doi.org/
10.33271/nvngu,/2020-3/103

. Ilchenko, N., Kulik, A., Magda, R. (2018). Trends in development

of wholesale trade in Ukraine. Economic Annals-XXI, 170 (3-4),
38-42. doi: https://doi.org/10.21003 /ea.v170-07

. Bugkova, M., Krajéovi¢, M., Edl, M. (2017). Computer Simulation

and Optimization of Transport Distances of Order Picking Processes.
Procedia Engineering, 192, 69-74. doi: https://doi.org/10.1016/
j.proeng.2017.06.012

. Prokhorchenko, A., Parkhomenko, L., Kyman, A., Matsiuk, V,

Stepanova, J. (2019). Improvement of the technology of accelerated
passage of low-capacity car traffic on the basis of scheduling of

20.

21.

22.

23.

24.

25.

26.

grouped trains of operational purpose. Procedia Computer Science,
149, 86—94. doi: https://doi.org/10.1016/j.procs.2019.01.111
Matsiuk, V., Myronenko, V., Horoshko, V., Prokhorchenko, A,
Hrushevska, T, Shcherbyna, R. et. al. (2019). Improvement of
efficiency in the organization of transfer trains at developed railway
nodes by implementing a “flexible model.” Eastern-European Journal
of Enterprise Technologies, 2 (3 (98)), 32—39. doi: https://doi.org/
10.15587,/1729-4061.2019.162143

Shramenko, V., Muzylyov, D., Shramenko, N. (2020). Methodology of
costs assessment for customer transportation service of small perishable
cargoes. International Journal of Business Performance Management,
21 (1/2), 132. doi: https://doi.org/10.1504/ijbpm.2020.10027632

De Bok, M., de Jong, G., Tavasszy, L., van Meijeren, J., Davydenko, I,
Benjamins, M. et. al. (2018). A multimodal transport chain choice
model for container transport. Transportation Research Procedia, 31,
99-107. doi: https://doi.org/10.1016/j.trpro.2018.09.049

Karimi, B., Bashiri, M. (2018). Designing a Multi-commodity
multimodal splittable supply chain network by logistic hubs for
intelligent manufacturing. Procedia Manufacturing, 17, 1058—1064.
doi: https://doi.org/10.1016/j.promfg.2018.10.080

Zhang, X., Zhang, W, Lee, P. T.-W. (2020). Importance rankings of
nodes in the China Railway Express network under the Belt and
Road Initiative. Transportation Research Part A: Policy and Practice,
139, 134—147. doi: https://doi.org/10.1016 /j.tra.2020.07.003
Shramenko, V., Muzylyov, D., Shramenko, N. (2020). Integrated
business-criterion to choose a rational supply chain for perishable
agricultural goods at automobile transportations. International
Journal of Business Performance Management, 21 (1/2), 166. doi:
https://doi.org/10.1504 /ijbpm.2020.10027634

Shramenko, N. Y., Shramenko, V. O. (2019). Optimization of
technological specifications and methodology of estimating the
efficiency of the bulk cargoes delivery process. Naukovyi Visnyk
Natsionalnoho Hirnychoho Universytetu, 3, 146—151. doi: https://
doi.org/10.29202/nvngu,/2019-3/15

DOI: 10.15587,/1729-4061.2020.220257

ESTABLISHING THE REGULARITIES OF CORRELATION
BETWEEN AMBIENT TEMPERATURE AND FUEL
CONSUMPTION BY CITY DIESEL BUSES (p. 23-32)

Danylo Savostin-Kosiak
National Transport University, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-8795-5939

Maksymilian Madziel
Rzeszow University of Technology, Rzeszow, Poland
ORCID: http://orcid.org /0000-0002-3957-8294

Artur Jaworski
Rzeszow University of Technology, Rzeszow, Poland
ORCID: http://orcid.org/0000-0002-1599-1711

Oleksandr Ivanushko
National Transport University, Kyiv, Ukraine
ORCID: http://orcid.org /0000-0003-3759-5856

Mykola Tsiuman
National Transport University, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0003-2537-8010

Andrii Loboda

National Transport University, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-6956-3288

Motor transport is the main consumer of energy resources in

most countries. Atmospheric conditions, along with the vehicle de-



sign, its technical condition, driver’s skill, road, and transport condi-
tions significantly affect fuel consumption. However, in mathemati-
cal modeling, they are often taken into account by average values
which can affect the accuracy of the results.

The nature of the relationship between ambient temperature
and fuel consumption by city diesel buses was established on the
basis of experimental and analytical studies. According to the results
of the analysis of experimental data, it was found that this relation-
ship is described by polynomial regressions of the second order. The
accuracy of the regression model was confirmed by Fisher’s test for
two city routes.

Analytical studies of the effect of air density, rolling resistance,
transmission efficiency, and all three factors together on fuel con-
sumption were performed using mathematical modeling using the
Physical Emission Rate Estimator methodology. It was found that
rolling resistance and transmission efficiency have the greatest im-
pact on fuel consumption. In both cases, the difference between the
highest and lowest estimated value was 2.5 %. However, in absolute
units, the difference is greater by 0.2 1/100 km for rolling resistance.

The obtained results can be used in mathematical models of
vehicle movement, in particular city buses, to take into account the
dynamics of changes in fuel consumption depending on the ambient
temperature. They will also be useful in mathematical models for de-
termining harmful emissions to calculate fuel consumption at various
ambient temperatures.

Keywords: fuel consumption, ambient temperature, city diesel
buses, experimental data.
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The life cycle of a passenger ship consists of such stages as
designing, construction, operation, modernization, and disposal.
Modernization includes a certain variety of operations on the ves-
sel upgrading and thus contributes to the extension of the vessel
life cycle. It is possible to determine the types, scope, and cost of
operations for each vessel under consideration after analyzing its
technical condition. It is advisable to alternate the operations of
direct and indirect influence on the would-be profit from vessel
operation when compiling a list of necessary modernization opera-
tions. Those vessels that as a result of preliminary calculations will
not bring profit after modernization should not be included in the
modernization plan.

Modernization is not able to replace shipbuilding as the main
way to renew the fleet. However, under conditions of limited mon-
etary funds, it should be used to smooth the need for new vessels.

The optimal distribution of funds between the groups of
operations on vessel modernization was determined using a math-
ematical model. Objective function maximizes the profit gain from
modernization operations. The controlled system in this case is a
passenger ship. The state of the system before each step is charac-
terized by the number of still undistributed funds. As a result of
solving the problem, a shipowner receives an answer regarding the
amount of funds available for him, the groups of operations on the
passenger ship modernization in which to invest to have the high-
est profit gain.

Thus, the strategy of modernization of passenger ships by op-
timal distribution of funds is based on determining the types and
volume of operations, their cost, utility, the ability to gain profit
from the operation of a modernized vessel. It is also based on the
optimization problem of allocating funds to modernization, provided
they are limited.

Keywords: modernization, passenger ship, money distribution,
dynamic programming, life cycle.
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A comprehensive study of the process of decomposition and
segregation of infrastructure project management elements using a
mono-template under the influence of changes and safety-oriented
management was carried out. The use of project, program and port-
folio management tools made it possible to generalize the process
of structural decomposition of infrastructure projects and features
of segregation of management elements using a mono-template and
provisions of safety-oriented management. This is important because
of the peculiarities of the formation and planning of infrastructure
projects: content, structure requirements and values, among which
safety is the key. Thus, a conceptual schematic model of a mono-tem-
plate in safety-oriented management is developed, which includes
three blocks of project management. This made it possible to improve
the planning process of infrastructure projects. The schematic model
is developed and the application of the filter system of elements and
parameters of infrastructure project management in safety-oriented
management is proposed. The system allows carrying out the process
of segregation of the necessary elements and parameters of infra-
structure project management with the use of a mono-template. The
influence and consequences of application on the basis of project
parameters are described. A formalized model of the segregation
process of infrastructure project management elements and param-
eters at the level of a mono-template in safety-oriented management
is presented. The process of transition of structurally decomposed
management elements and parameters through the filter system is
described. In the course of this process, the project factors of proac-
tive management, internal project environment, changes and system
resistance affect the formed structurally decomposed blocks of a
mono-template. The models developed in the study complement the
project management tools and provide an opportunity to carry out
the process of planning infrastructure projects at a high-quality level.

Keywords: infrastructure project, segregation, filter, impact of
changes, project decomposition, safety-oriented management, mono-
templates.
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Risk-based approaches are a feature of the modern quality
management system. A method of optimization of product quality
inspection plan by the risk of non-conformity slippage is proposed.
The method is based on a risk ranking matrix, criteria of the failure
mode and effects analysis (FMEA), block classification of inspection
plans, approaches to non-conformity prediction, and probability
multiplication theorem for independent events.

The risk of non-conformity slippage was defined as a criterion
of inspection plan optimization. The proposed method allows de-
termining the acceptability of the risk, with 100 % quality inspec-
tion, in case of abandoning the inspection operation, the possibility
of applying sampling and minimum sampling volumes necessary
to ensure an acceptable risk level. Relationships were derived to
determine the minimum required number of inspected units out of
1,000, with an acceptable risk level in product quality inspection.
The initial data for the calculation are the main characteristics of



the inspection plan: the probability of the object conformity with
the requirements for the controlled quality characteristic, the prob-
ability of not detecting non-conformity with the provided inspec-
tion method, the rate of non-conformity slippage, which ensures an
acceptable risk level. The formula allows calculating the minimum
sampling volume that provides an acceptable level of non-confor-
mity slippage risk during the implementation of the product quality
inspection plan (QIP).

The proposed method was tested on the inspection plan for
welds of air tanks of the railway car braking system. It is pos-
sible to abandon the original 100 % inspection plan and apply
sampling, which provides an acceptable level of non-conformity
slippage risk. This allows reducing the volume and costs of inspec-
tion by 18 %.

Keywords: quality inspection planning, non-conformity risk,
probability rank, FMEA, quality management.
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This paper reports an ontological approach to designing intelli-
gent decision support to control the quality of multi-layered double-

glazed windows within the framework of a virtual instrument-
building enterprise (VIE) that produces solar energy complexes. It
is shown that improving the efficiency in solving the tasks related to
managing the quality of VIE products necessitates the application
of an ontological engineering toolset to create a unified knowledge
space that would cover the manufacturing phase of a product’s life
cycle. The methodical basis for making an ontological information-
analytical system (OIAS) to manage product quality was the tool
platform “TODOS” (Ukraine) whose means were used to synthesize
a set of ontological models that make up the intelligent core of OTAS.
The OIAS knowledge-based inference procedure has been described
when making a decision about a deviation in the manufacturing
process that led to the emergence of damage. This procedure implies
the implementation of direct and reverse inference based on the
knowledge in the ontological environment and makes it possible to
identify the sources of defects and damage and generate a solution
to eliminating these sources. Procedures have been devised to assess
the effectiveness of the development and application of OIAS to
automate the quality management of multi-layered double-glazed
windows. These procedures employ a set of indicators that reflect
both the technical and economic components of the quality control
process. It has been shown that during 2019 a typical subcontractor
enterprise that applied the developed system managed to reduce
the number of defective products by about 73 %. Further research
areas have been identified, including the development of methodical
means and, based on them, the toolsets for the deployment of indus-
trial ontological quality management systems.

Keywords: solar energy complexes, multi-layered double-glazed
windows, quality management, ontological approach, efficiency
evaluation metrics.

References

1. Voronovsky, I. (2019). Development of alternative energy sources.
Scientific bulletin of the Tavria State Agrotechnological University,
9 (1). doi: https://doi.org/10.31388,/2220-8674-2019-1-46

2. Gustavsen, A., Grynning, S., Arasteh, D., Jelle, B. P, Goudey, H.
(2011). Key elements of and material performance targets for highly
insulating window frames. Energy and Buildings, 43 (10), 2583—
2594. doi: https://doi.org/10.1016/j.enbuild.2011.05.010

3. Pavlenko, V., Shostak, I., Sobchak, A., Morozova, O., Danova, M.
(2017). The Concept of Virtual Manufacturing Enterprise Operation
as a Green Complex System. Studies in Systems, Decision and Con-
trol, 265—285. doi: https://doi.org/10.1007 /978-3-319-55595-9 13

4. 1SO 9001:2015. Quality management systems — Requirements.
Available at: https://www.iso.org/standard /62085.html

5. Pravila oformlenie tehnologicheskoy dokumentatsii. Available at:
https://hydro-maximum.com.ua/a329522-pravila-oformlenie-
tehnologicheskoj.html

6. Shostak, I., Volobuyeva, L., Danova, M. (2018). Ontology based ap-
proach for green software ecosystem formalization. 2018 IEEE 9th In-
ternational Conference on Dependable Systems, Services and Technolo-
gies (DESSERT). doi: https://doi.org/10.1109 /dessert.2018.8409196

7. Shostak, I., Danova, M., Romanenkov, Y., Bugaienko, O., Volk, M.,
Karminska-Bielobrova, M. (2018). Organization of information
support for business processes at aviation enterprises by means of on-
tological engineering. Eastern-European Journal of Enterprise Tech-
nologies, 2 (2 (92)), 45-55. doi: https://doi.org/10.15587/1729-
4061.2018.126673

8. Shostak, I. V., Butenko, I. I. (2012). Ontology approach to realization
of information technology for normative profile forming at critical
software certification. Zb. nauk. prats Viyskovoho instytutu KNU
im. T. H. Shevchenka, 38, 250-253.



. Stryzhak, O. E. (2013). Tools of ontological integration and support

of distributed spatial and semantic information resources. Ekolo-
hichna bezpeka ta pryrodokorystuvannia, 12, 166-177.

. Sadigh, B. L., Unver, H. O., Dogdu, E., Kilig, S. E. (2014). Ontology

based virtual enterprise system domain modeling. Proceedings of the
24th International Conference on Flexible Automation & Intelligent
Manufacturing. doi: https://doi.org/10.14809/faim.2014.0133

. Asmae, A., Hussain, B.-A., Souhail, S., El Moukhtar, Z. (2016). An

Ontology-Based Framework for Virtual Enterprise Integration and
Interoperability. Journal of Communication and Computer, 13 (4).
doi: https://doi.org/10.17265,/1548-7709,/2016.04.004

. Sampath Kumar, V. R., Khamis, A., Fiorini, S., Carbonera, J. L., Oli-

vares Alarcos, A., Habib, M. et. al. (2019). Ontologies for Industry
4.0. The Knowledge Engineering Review, 34. doi: https://doi.org/
10.1017/50269888919000109

. Sadigh, B. L., Unver, H. O., Nikghadam, S., Dogdu, E., Ozbayo-

glu, A. M, Kilic, S. E. (2016). An ontology-based multi-agent

15.

16.

17.

virtual enterprise system (OMAVE): part 1: domain modelling and
rule management. International Journal of Computer Integrated
Manufacturing, 30 (2-3), 320-343. doi: https://doi.org/10.1080/
0951192x.2016.1145811

. Kim, C,, Kim, K., Lee, J., Kang, D., Ryu, K. (2013). Ontology-based

process model for business architecture of a virtual enterprise. In-
ternational Journal of Computer Integrated Manufacturing, 26 (7),
583-595. doi: https://doi.org/10.1080,/0951192x.2012.749529
DSTU B V.2.7-107:2008. Sklopakety kleieni budivelnoho pryz-
nachennia. Available at: https://dbn.co.ua/load /normativy/dstu/
5-1-0-1099

Velychko, V., Popova, M., Prykhodniuk, V., Stryzhak, O. (2017).
TODOS - IT-platform formation transdisciplinaryn information
environment. Systemy ozbroiennia i viyskova tekhnika, 1, 10-19.
Plotkin, G. D. (1981). An Structural Approach to Operational
Semantics. Technical Report DAIMI FN-19. Aarhus University,
DAIMI.



DOI: 10.15587/1729-4061.2020.219285
PO3POBKA METOAY MOJEJTIOBAHHSA PO3IIOBCIO/IKEHHSA SATPUMOK ITOTATTB ¥V 3ANISHNIYHUX
MEPEJKAX 3A JIOIIOMOTOIO EIIJIEMIOJIOTTYHUX SIR-MOJIEJIEN (c. 6-13)

. O. I'ypin, A. B. IIpoxopuenko, M. A. KpaBuenko, I'. B. IllanoBax

P03p0o6JieHO METOL MOJIEITIOBAHHSI PO3ITOBCIOJIPKEHHSI 3aTPHMOK TIOTSITIB Ha PO3Ta/lyKEHUX 3aJi3HUYHUX TIOJITOHAX 32 A0MOMOTOI0 MOJIU-
dikoBanux emigemiosoriunnx SIR-moneneit. Taki Mosesi BpaXoBYIOTh B3aEMOBILIHB TIOTSITIB i3 Pi3HIM mpioputeToM y nototi. Ile mo3Bossie
BpaxyBaTU IeTeporeHHy AMHAMIKY IIpU IOMIMPEHHI 3aTPUMOK MK HOTSArONOTOKaMM Pi3HOI mpiopureTHOCTI. /[l1s1 BpaxyBaHHS HMOUIMPEHHS
TIEPBUHHOI 3aTPUMKH Y TIPOCTOPI I Yaci 3arrpornoHOBaHO TPEAICTABUTH TOIOJIOTIIO 3aII3HITYHOI Mepeki Y BUIJIA/I HeopieHTOBaHOTO Tpady 3
pUB’A3K010 110 pebpa rpady MaTeMaTH4HOI cucTeMu aAndepeniiinux pisusanb SIR-mozeni. e nossosmio yuidikysatu mpoiec mobyaoBu
SIR-Mozeneli anst KoxkHOTO pebpa (ainbHuUIi) rpady Mepeki Ta 3MEHIIUTH PO3MipHicTh 3anaui. Jlst 061Ky BILIMBY “MepesKeBoTo eheKTy”
3AITPOTIOHOBAHO BU3HAYATH TPAH3UTHUIT KOEDIlliEHT 32 KOKHOIO CTAHITIEIO AimbHuIli. Takuil KoedilieHT 103BOJIsIE BUPAXyBaTH KiJTbKICTh 3a-
TPUMAHUX MOTSATIB HA cyMiXkHI aiabHUIl. i HacTpooBanus SIR-Mo/ieseit 3a1pOIIOHOBAHO BUKOPHCTATH eMIIIPUYHI JIaHi 1110/10 PO3IOBCIO-
JUKEHHST Cepeiiboi 3aTPUMKN B HOPMAaTUBHOMY rpadiky pyxXy Ha BimoBiaHil AimpHuI. /s mocaitoBroro po3s’ssky SIR-momenedi, 1o Bif-
IOBIIAIOTh B3AEMOIIOB SI3aHUM JIIJTBHUIISIM MePesKi, 3aCTOCOBAHO aJITOPUTM, KU IlepeTBOPIo€ rpad Mepeki Ha CIIPsIMOBAHE JIePEBO, KOPEHEM
SIKOTO € CTAHIlisSI BHHUKHEHHS 3aTPUMKH. IIpoBesieHi 10CiKeHHS MOIC/TIOBAHHS ITOINPEHHS 3aTPUMOK MOTATIB HA 3aTi3HUYHOMY ITOJITOHI 3
BpPaxXyBaHHIM B3AEMOBILTBY Pi3HUX KaTETOPill TOTSTIB y MOTOII Ta 3aKJIaJieHUX Pe3epBiB yacy Ha BifiHOBIeHHS pyXy. OTpuMaHi pe3yibsratu
MO/ICJIIOBAHHS I /ITBEPANIIN a/IeKBATHICTD PIllleHb Ta J03BOJIAIOTH KIJIbKICHO OLIHUTH BIVIUB MEPBUHHUX 3aTPUMOK Ta BEJIMUUH PE3EPBY Yacy
B PO3KJIA/aX PyXY MOTSTIB Pi3HUX KaTeTopiit Ha HaAiliHICTh HOPMAaTUBHOTO Tpadika pyXy HOTATIB.

KimouoBi ciioBa: 3asiznuiist, Mepeska, rpadik pyxy MOTATIB, TTOMUPEHHST 3aTPUMKH, eI IeMioIoTiuHa Mojiesib, SIR.

DOI: 10.15587/1729-4061.2020.220214
PO3POBKA MYJbTUMOJAJBbHOI'O (3AJTISHINYHO-BOJIHOI'O) IAHITIOTA IIOCTAYAHHS 3EPHOBHX
METO/IOM ATEHTHOI CUMYJIAIIII (c. 14-22)

A. A. Mazapaxi, B. I. Mamiok, H. b. Lisuenxo, O. O. KaByn-MomxkoBcbka, T. M. I'puropenko

[IpescTaBieni pe3yIsTaTH iMITAIIIHOTO MOJIETIOBAHHS OaraToeJIeMEeHTHOTO JIAHINOTa TIOCTAYAHHS 3¢PHOBHX 3AI3HIYHO-BOIHIM MYJIBTH-
MOJ@IBLHIM MapuipyToM. IIpeacrasieno Mmatemaridre oOIpyHTYBaHHsI ONTUMI3aliiiHol 3aza4i. 3a KpuTepiil onruMisaiii o6paHo MiHiMaIb-
HUH Yac 0CTaBKN BaHTaxKiB. OOMEKEHHSIMU ONTUMI3aIii 06paHO MEsKi TTPUITYCTUMOTO BUKOPUCTAHHS (3aBAHTAKEHHST ) MAPKIB TPAHCIIOPTHIX
OJIMHUIIG 3aJI3HUYHOTO 1 BOAHOTO TpancmopTiB. OnTnMmisaniiina Moesb TpecTaBise coboio GaraTomapaMeTpIYHy 3aady CTOXaCTHIHOTO
nporpamyBanHst. LlisboBa dyHKIisS Moziei mpejicTaBieHa y HessBHOMY Bupasi. [lomyk pimensst onrumisaniiinol Mojiesti 3/1ificHeHO 3a /10110~
MOTOIO €KCIIEPUMEHTIB i3 PO3POOIIECHOIO IMITAIIITHOIO MOEILITIO.

IviTaniiina Moenb 6a3yeThest HA AUCKPETHO-MOMIEBOMY Ta AareHTHOMY MPUHITUIIAX, IMITYE B3AEMOII0 IBOX 3aJI3HIYHUX Ta OIHIET MOP-
CBKOI TPAHCIIOPTHO-TEXHOJIOTTYHUX JIiHIi, @ TAKOK TePMiHATBHUX TyHKTIB HAKOIMYEHHsI, 30epiraHHs Ta MepeBaHTaKEeHHS MapTiil BaHTaxy. Y
SKOCTI BAHTQXKHOTO MOJLYJIsl BUCTYTIAE OJTHA TOHA 3ePHA TIITEeHHILI.

Imirtariiina mMozess pospobiena y cepenosuiiti AnylLogic RE (CIIIA) ta Java SE (CIITA). Anroput™ imitaniiinoi Mojesni nepeabavae
B3AEMO/IIIO; TIOMYJIAIIH arenTiB MyHKTIB CTUKYBAHHS TPAHCIIOPTY; areHTiB TPAHCHOPTHO-TEXHOJIOTIYHUX JIHIH; MOyl arenTiB mapkin
TPAHCIIOPTHUX OJIMHUILb; areHTiB iH(OPMAIIIIHIX 3asIBOK HA TPAHCIOPTYBaHHSA. Mo/esb peasi3oBaHO HA IIPUKJIA/L PEAIbHOTO IIPOIeCcy Io-
CTAuaHHs 3ePHOBUX 3 YKpainu g0 €rumry.

Jlocmizkenns MoJiesTi TIPOBOAMJINCH METO/IOM IIiJIOYNCEIbHO] ONTHUMI3alii. Y pesysbTarti eKclepuMenTiB BCTAHOBIEHO ONTHMAIbHI 3Ha-
UEHHsI: TTOTPIGHOTO TIAPKY BArOHiB, IOKOMOTUBIB, MOPCHKUX Cy/IeH. KpiM TOro, BCTAHOBJIEHO MOTPIGHY MICTKICTh 3¢PHOCXOBHII HA CTAHIIISAX
Bi/UIIpaBJICHHS Ta TePMiHaJIaX MOPCHKUX MOPTIB, a TAKOK HEOOXIHY EMHICTh KOJIMHOTO PO3BUTKY 3ali3HUYHKX cTaHIiil. Cepeaniil yac 10-
CTaBKHU OTPUMAHO B Meskax 185 rozum.

Kiro4oBi ciroBa: MyJIbTHMO/I/IbHA JIOTICTHKA, JIAHINOT TIOCTAYaHHST 3¢PHOBUX, areHTHA iMiTallis, 3a/Ii3HUNYHO-BO/IHUIT MapIIPyT.

DOI: 10.15587/1729-4061.2020.220257
BCTAHOBJIEHHS 3AKOHOMIPHOCTE B3AEMO3B’I3KY MIJK TEMITEPATYPOIO HABKOJIUIITHBOT O
CEPEJIOBUIIIA TA BUTPATOIO ITAJINBA MICBKMI ABTOBYCAMU 3 IU3EJIEM (C. 23-32)

J. O. Caocrin-Kocsik, M. Monagzenn, A. SIBopcki, O. M. Isanymko, M. II. ITioman, A. B. JIo6ozxa

ABTOMOGIIBHUIT TPAHCTIOPT € OCHOBHUM CIIOKMBAYEM EHEPreTUUHHUX PeCcypeiB B MepeBaskHill GlabIocTi cBiToBUX Kpain. ATMocdepHi
YMOBH, HAPSITy 3 KOHCTPYKILEI aBTOMOOIJISA, HOTO TEXHIYHUM CTAaHOM, MAHCTEPHICTIO BOIS, IOPOKHIMIE Ta TPAHCIIOPTHUMHU YMOBAMU CYTTEBO
BILTMBAIOTH HA BUTpATy HayuBa. [IpoTe, mpu MaTeMaTn4HOMY MOJETIOBAHHI YaCTO BOHU BPaXOBYIOTHCS 3a yCePEeAHEHUMH 3HAUYEHHSIMH, 110
MOJKe BILINBATU HA TOUHICTb Pe3YJIBTATiB.

BceranoBiieHo XapakTep B3a€MO3B SI3KiB MiXK TEMIIEPATYPOTIO HABKOJIHUIIHBOTO CEPETOBHIIA Ta BUTPATOIO MATNBA MiCHKIMNI aBTOOyCa-
MU 3 IN3€JIEM HAa OCHOBI €KCIIEPUMEHTAIBHUX Ta AHANITHYHUX JOCIKEHb. 38 Pe3yJbTaTaMi aHaIi3y eKCIepUMEHTAIbHUX JaHUX GyJI0



BCTAHOBJICHO, 1[0 1I€H B3aEMO3B’AI30K OIMUCYETHCS MOJIHOMIATBHIUMU PErPecisiMu Apyroro mopsaaky. TounicTs perpeciiinoi mogeni 6yiio
migTBep/uKeno kpurepiem Mimnrepa /7151 ABOX MiChKUX MapIIPYTiB.

AHaniTUYHI OCHIIPKEHHST BIVIMBY TYCTUHU TIOBITPSI, OTIOPY KOYEHHIO, KOebillieHTYy KOPUCHOI /il TpaHcMicii i BCiX 1UX TPhOX UMH-
HUKIB Pa30M Ha BUTPATY TAJMBa IIPOBOIUINCH 32 JOMOMOTOI0 MATEMATHIHOTO MOJIEJTIOBAHHS 3 BUKOPUCTaHHSAM MeTo/oJorii Physical
Emission Rate Estimator. ByJio BctanoBjieHo, 1110 HalGiIbIIMIT BIVIMB Ha BUTPATY TaJKBa MAIOTh OIIpP KOYEHHIO Ta KoedillieHT KOpucHOi
nii TpaHcwmicii. B 060X BUMaKax pisHUIA MiK HaiiGIIbIIMM Ta HAMEHIIIM PO3PAXyHKOBUM 3HAYEHHSIM cKJaana 2,5 %. [Ipore, B abco-
JIOTHUX OAMHUIAX BUMIpY piszuuiis Ginbira Ha 0,2 1/100 KM U1 OMOPY KOYEHHIO.

OTpuMaHi pe3yabratu MOKYTbh OYTU BUKOPHUCTaHI B MATEMATHYHUX MOJEJSAX PYXY TPAHCIOPTHUX 3aC06iB, 30KpeMa MiCbKUX aBTO-
OyciB, VIS BpaXyBaHHsI AMHAMIKK 3MIHU BUTPATH TAJMBA B 3aJE€KHOCTI Bijl TEMIIEpaTypu HABKOJIMIIHLOTO cepefloBHia. TaKOK BOHU
O6yIyTh KOPUCHI B MATEMATHYHUX MOJIEJISX BU3HAYEHHS IIKIJINBIX BUKUIIB IJIs1 PO3PAXyYHKY BUTPATH MaJUBa [IPU PI3HIX TeMIEpaTy-
pax HaBKOJIMIIHBOTO CepPelOBUINA.

KirouoBi ciroBa: BUTpaTa MainBa, TEMIEPATYPa HABKOJIHUIITHBOTO CEPEIOBHIINA, MiChKi aBTOOYCH 3 IM3eJIeM, eKCIIepUMEHTAIbHI IaHi.
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PO3POBKA CTPATETTI MOJAEPHI3AIII IIACAKUPCbKHUX CY/JIEH HIJISIXOM OIITUMAJIBHOTI'O
PO3IIOAINTY KOHLITIB (c. 33-41)

O. I'. Illu6aes, C. C. Boposuk, 0. B. Muxaiiiosa

JKUTTEBUIT IIMKJI TACAKUPCHKOTO CY/IHA CKIAJIAETHCS 3 TAKMX €TalliB SIK IIPOEKTYBaHHs, 6yLLiBHMU,TBO, eKCILTyaTallis, MoJepHisalis
Ta yrusizaiis. MoaepHisaliis BkIodae B cebe meBHe Po3MaiTTs pobiT 3 OHOBJEHHS Cy/IHA 1 TAKMM YHHOM, CIIpHsi€ TIpooBKeHio JKIT
cynHa. Busnauntu Buu, 06Csr i BAPTICTH POOIT st KOKHOTO PO3TJISIHYTOTO CYIHA MOKHA MiCJIst IIPOBEIEHHS aHaIi3y HI0T0 TeXHIYHOTO
cTany. JIOIIMIBHO MPH CKJIaJIaHHI CIMCKY HEOOXiAHUX pobiT 3 MoAepHisalii yepryBat poOOTH MPSMOTO i HEMPSIMOTO BIJIMBY Ha Maii-
OyTHiit pubyTOK Bij ekcruyaTanii cyana. Ti cyana, siki B pe3yJsbTati momepeaHix po3paxyHKiB He OyyTh TPUHOCUTH TPUOYTOK MiCIst
MO/IepHi3allil, He BapTO BKJIIOYATH B I1JIaH MOJIepHi3altii.

MoepHisaltist He 3/laTHa 3aMiHUTH CYAHOOYLYBaHHSI sIK OCHOBHUI crioci6 onossennst ¢urory. OnHak, B yMoBax oOMeskeHux (inan-
COBUX pecypciB, ii TOTpiGHO BUKOPUCTOBYBATH 3 METOIO 3TJIA/KyBaHHS MOTPEOH B HOBHX CY/aX.

OurnmabHUIT PO3MOALT KOMITIB MiZK rpynaMu pobiT 3 MofepHisanii cyzen Oy10 BUSHAYEHO 3 JOMOMOTOK0 3aBAaHHS ANHAMIYHOTO
nporpamyBanis. [linpoBa GyHKIlis MakcuMizye pupicT TPUOYTKY BiJl POBEAECHHS Py pobiT o MoxepHizaiii. Keposana cucrema B
JIAHOMY BUIA/IKY ITacakupcbke cyaHo. CTaH cucteMu mepeji KO)KHUM KPOKOM XapaKTePHU3Y€EThCs KiJIbKICTIO 1lle HePO3IIO/1i/IeHIX KOIITIB.
B pesysbraTi pinieHHs 3aja4i, CyZAHOBJACHUK OTPUMYE BiIOBI/Ib, sIKA KiJIbKICTh KOIITIB, 3 HASBHUX Y HBOTO, B IKi IPYITH POGIT 3 MOjIep-
Hizalii maca)kupcbKoOro cyaHa moTpiGHO BKAACTH AJIA OTPUMAHHS HAHGIIBIIOro NpubyTKY.

TakuM 4rHOM, cTpaTeris MOAEpPHi3aIlil MacaKMPCHKUX CY/EH MIJIAXOM ONTHMAJIBHOTO PO3IOJIIY TPOMIOBUX KOIITIB, 6Aa3yE€ThCs HA:
BHU3HAYEHHI BU/IB i 00caTy poobiT, iX BAPTOCTI, KOPUCHOCTI, MOKINBOCTI OTPUMATH NPUOYTOK BiJI €KCIIyaTallil MOIEepHi30BaHOrO Cy/IHA.
A Takox, Ha BUPIilleHH] ONTUMIi3aliiiHOl 3a/1a4i PO3IIO/IijIy TPOIIOBUX KOIITIB B MO/IEPHI3aIlil0 32 YMOBH X 06MEKEHOCT.

KiiouoBi cioBa: MoziepHisallist, maca)kupcbKe CyAHO, PO3IOIIJ TPONIOBUX KOTITIB, AMHAMITHE TIPOTPAMyBaHHs, JKUTTEBUHN ITNKJ.
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PO3POBKA MO/IEJIEIT CETPETAIII ETEMEHTIB YIIPABJIHHSA IHOPACTPYKTYPHUMHU
ITPOEKTAMMU 13 3BACTOCYBAHHAM MOHOIIABJIOHY ITPU BE3ITEKO-OPIEHTOBAHOMY
YIIPABJIIHHI (c. 42-49)

. C. Koouikin, O. B. 3auko, H. II. Koporoz, I. O. Tumyenko

[TpoBeneno koMIIeKCHE IOCTI/PKEHHS IMPOIleCy JeKOMIIO3UIli Ta cerperarii eJeMeHTIB yIpaBJiHHS iHGPACTPYKTYPHUMH IIPO-
eKTaM$ i3 3aCTOCYBaHHSAM MOHOIMAGJOHY TIPU BIUIMBI 3MiH Ta Ge3MeK0-0PIEHTOBAHOMY YIPaBJIiHHI. 3acTOCyBaHHs IHCTPYyMEHTapilo
VIPaBJIiHHS [IPOEKTAMU, IIPOTPaMaMi Ta MOPTQENsIMI POEKTIB /1aJ0 3MOTY IIPOBECTH y3araJlbHEHHS MPOIEeCy CTPYKTYPHOI AEKOMIIO-
3uIlii iH(pacTpyKTypHUX MPOEKTIB Ta 0COOJMBOCTEN cerperarii eJleMeHTiB YIPaBJIiHH 13 3aCTOCYBAHHIM MOHONIAOJOHY Ta MOJ0KEHb
6e31eK0-0pieHTOBAHOTO yrpaBiHHs. [le BakanBo yepes ocobausocti GopMyBaHHs 1 IIaHyBaHHS iIHGPACTPYKTYPHUX IIPOEKTIB: 3MicCTY,
BUMOT /10 CTPYKTYPH Ta IIHHOCTel, cepes SIKUX KI04oBa — Ie Oesmeka. TakiM 4HHOM PO3POOIEHO KOHIIENTYATbHY MOJAEIb-CXEMY
MOHOIIA6JIOHY PU Ge3MeK0-0PIEHTOBAHOMY YIIPABJIIHHI, 10 BKJIOYAE Tpu GJOKU MPOEKTHOTO ynpaBiinHs. Lle mano sMory mokpamiu-
TH TIPOIeC TUIAHYBaHHA iHPPACTPYKTYPHUX NPOEKTIB. PO3p00IEHO MOeNb-CXeMy | 3alPONOHOBAHE 3aCTOCYBaHHS cucteMu (Biabrpy
eJIEMEHTIB Ta TapaMeTpiB yIpaBaiiisg iH(GPacTpyKTypHUM TPOEKTOM TIpH Oe3leKko-opieHToBanomy yipasiinni. CucreMa JI03BOJISIE
3AIICHUTH TIPOTleC cerperaiii HeoOXiTHUX eJIEeMEHTIB i TapaMeTpiB YIpaBaiHHs iHGPACTPYKTYPHUM IIPOEKTOM TIPH 3aCTOCYBAHHI MOHO-
mabrony. Omicano BIUIB Ta HACIIKN 3aCTOCYBAHHSI Ha OCHOBI TPOEKTHNX mapameTpis. IIpencTtasieno dpopmasizoBany Moesb Ipoite-
cy cerperaitii eJIeMeHTIB i mapaMeTpiB yrpasinHs iHPACTPYKTYPHUM IIPOCKTOM Ha PiBHI MOHOMIAOJOHY [IPKU OE311EKO-OPIEHTOBAHOMY
yrpasiinai. Onmrcano mpoiec mepexoy CTPYKTYPHO J€KOMIIOHOBAHUX €JIEMEHTIB Ta IapaMeTpiB yHIpaBiiHHS KpPi3b cucremy (ijabrpy.
B xozi manoro mporecy 3/ifiCHIOETHCS BIIMB MPOEKTHNUX (DAKTOPIB MPOAKTUBHOTO YIPABJIiHHS, BHYTPIIIHBOTO TIPOEKTHOTO OTOYEHHS,
BILIMB 3MiH Ta OMOPY cUCTeMU Ha chOPMOBaHI CTPYKTYPHO AE€KOMIIOHOBaHI 610K MOHOIIAGIOHY. PO3po6IieHi B X0l A0CTIIZKEHHS MO-
JIeJTi TOTIOBHIOIOTH iHCTPYMEHTAPill YIIpaBJIiHHSA MPOEKTAMHU Ta AI0Th MOSKJINBICTD Ha SIKICHOMY PiBHI 3/1ilICHIOBATH TIPOIleC TIITAHYBaHHST
iHMPACTPYKTYPHUX MPOEKTIB.

K04oBi ciioBa: indpacTpyKTypHUIA IPOEKT, cerperartis, (igbTp, BILUIUE 3MiH, IEKOMIIO3HILS TPOEKTY, GE3MeK0-OPiEHTOBAHE YIPABJTiHHS,
MOHOIITAGTOH.
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PO3POBKA METOJIMKU OIITUMI3ALII INTAHY KOHTPOJIIO AKOCTI ITPOAYKIII IIO PUSUKY
IMPOCJ/IN3AHHA HEBIAIIOBITHOCTI (c. 50-59)

0. A. T'aeBcobkuii, B. B. KBacuunpkmuii, B. O. IN'aeBchkuii

Pusuk opieHTOBaHi MiAXOAM € OCOOJUBICTIO Cy4aCHOI CHCTEMH YIpPaBJiHHS SKICTIO. 3arnponoHOBAHO METOAMKY ONTHUMI3aIli Miany
KOHTPOJIIO SIKOCTI IIPOAYKLIL 32 PUBUKOM IIPOC/IU3aHHA HEBiANoBiAHOCT. MeTosuKa 3acHOBaHa Ha MATPUL PAaH)KyBaHHS PUSUKIB, KPUTEPISIX
aHasidy BU/Yy i Hacorinkis nmorentiitaux BizamMoB (FMEA), 6s0k0B0i kiacudikariii mianis KOHTPOIIIO, THAX0/ax /10 TPOTHO3YBaHHS HEBIAMOBI/I-
HOCTell, TeopeMi MHOKEHHsI IIMOBipHOCTEH He3a/MeKHUX MOJTii.

B sikocti kputepilo onTnmisaiii 11aHy KOHTPOJIIO BU3HAYECHUI PU3NK TIPOCJM3AHHS HEBIANOBIAHOCTI. 3alpPOIIOHOBAHA METO/MKA [I0-
3BOJISIE BUSHAYNUTH NMPUIHATHICTD pu3uky, mpu 100 % KOHTPOJII SIKOCTI, PN BiZIMOBI BiJi KOHTPOJIBHOI Olepallii, MOKJINBICTD 3aCTOCYBAHHS
BUOIPKOBOTO KOHTPOJIIO 1 MiHIMAIbHO HEOOXIi/IHI [UIst 3a0€e3IIeUeH s IPUIHATHOTO PiBHS PUSUKY 00’eMu BHOIPKOBOrO KOHTPOJIO. BuBeneHo
PO3PaxyHKOBI 3aT€KHOCTI /ST BCTAHOBJIEHHST MiHIMAIbHO HEOOXIAHOI KiTbKOCTi repeBipernx 3 1000 oAnHNID, 3 TPHAHITHIM PiBHEM PU3HKY
TIPU KOHTPOJII SIKOCTI MPOAYKILii. BUXiiHuMu 1aHuME /7151 PO3PAXyHKY € OCHOBHI XapaKTePUCTUKH TJIAHY KOHTPOJIIO: HMOBIPHICTb Bi/IITOBIjI-
HOCTI 06’€KTa BUMOTaM /10 KOHTPOJBOBAHOI XapaKTEPUCTHIL SAKOCTI, IMOBIPHICTh HEBUSBJIEHHs HEBIAOBIIHOCTI mependayeHnM MEeTOI0M
KOHTPOJIIO, 4aCTOTa MPOCTN3AHHsT HEBIAMOBIIHOCTI, 10 3abe3mevye MPUIHATHUIT piBerb pusnky. DopMmysia M03BOJSIE PO3PAXyBaTH MiHi-
MasibHUIT 06'eéM BUOIpKH, 110 3a0e31edye MPUIHATHUIN PiBEHb PU3UKY POCIU3AHHS HEBIAMOBIAHOCTI IpU peaizaril many KoHTposo (QIP)
TIPOYKIIii, IO BUITYCKAETHCS.

3anporoHoBaHa MeTo/MKa anpoboBaHa Ha MIaHi KOHTPOJIIO 3BAPHUX IIBIB MOBITPSHIX Pe3ePBYapiB CHCTEMI TAIbMYBAHHS 3a/i3HUYHIX
BaroHiB. ITokasaHa MOKJIMBICTh BIAMOBUTHUCS Bif moyaTkoBoro muany 100 % KOHTpOJIO i 3acTocyBaTn BUOIPKOBUIT KOHTPOJIb, IKUii 3a0€3-
revye IPUHHITHAIN PiBeHb PU3NKY IPOCTN3aHHs HeBiamoBiaHocTi. e mo3Bossie Ha 18 % 3HI3UTH 06’€M KOHTPOJIIO i BIAMOBIAHI BUTpaTH Ha
KOHTPOJIb.

KmouoBi coBa: miamyBaHHsI KOHTPOJIIO SKOCTI, PU3UK HEBiAMOBiAHOCTI, panT iMoBipHocti, FMEA, ynpaBminns skicTio.
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PO3POBKA OHTOJIOITYHOI IH®OOPMAIIMHO-AHAJIITUYHOI CUCTEMU YIIPABJIIHHA AKICTIO
CKJIOIIAKETIB TP BUPOBHUIITBI COHAYHUX BATAPEI (c. 60-69)

A. II. Co6uak, C. B. Muxaikis, M. M. Ba6aes, E. E. 3unuyenko, O. M. Ananbesa, H. E. Kosuap

Bukiageno onrosioriunnii miaxiz 1o opratisauii inTeseKTyaJbHOL IIATPUMKYI IPUNHATTS pillleHb 3 YIIPaBIiHHA SKICTIO HaraTorapoBux
CKJIOTIAKETIB, B paMKaX BipTyasibHOro npuianodyaisuoro mianpuemctsa (BIIIT) 3 BupoOHUIITBA KOMIUIEKCIB COHsUHOI eHepreTrku. IToka-
3aHO, 110 VIS MiABUIIEHHST e(heKTUBHOCTI BUPILIEHHS 3aB/atb, 0B A3aHUX 3 YIIpaBIiHHAM skicTio npoaykiii BIIII, neobxiane crBopenns,
3ac00aM1 OHTOJIOTIYHOTO IHKMHIPHHTY, €IMHOTO MPOCTOPY 3HAHb, 10 OXOIUIIOE BUPOOHUYMN eTall KUTTEBOTO MUKy BUPOOY. MeToaAnIHO©
OCHOBOIO [IJTsT CTBOPEHHS OHTOJIOTiUHOi indopmartiiino-anamitnunoi cuctemu (OIAC) ympaBmiHHs SKiCcTIO TPOAYKILii cTala iHCTpyMeHTaThHa
margopma «TOLOC» (Yrpanna), 3acobamu SIKOi CHHTE30BaHU HAGIp OHTOJIOTIYHIX MOJIEJIEI, [0 CTAHOBJIATH iHTesneKTyatbHe sapo OTAC.
Ornucano niporenypy BuBesieHus na snanusax B OIAC npu ¢opmyBanHi pileHs Mpo BiXUIEHHS B TEXHOJIOTIYHOMY TIPOIIEC, IO TPU3BEJH /10
BUHUKHEHHS BUPOOHITIOro Gpaky. [lana mporieypa nepeabadae peasrisaliiio mpsiMoro Ta 3B0POTHOIO BUBE/IEHHST HA 3HAHHSIX B OHTOJIOTTYHOMY
CEePEIOBUIIL, IO HAJIAE€ 3MOTY BUSIBUTH JZKEpeJia BAHUKHEHHsI ieheKTiB Ta Opaxy i chopmyBaTH pillleHHST 11010 YCYHEHHsI IIUX Jkepest. Po3po-
6JIeHO METOJIMKH OIliHIOBaHHS eheKTHBHOCTI po3poOku i 3actocyBanis OTAC st aBroMaTH3anil ynpaBiiHHs AKiCTIO HaraToMapoBUX CKJIO-
nakeTiB. B 11X MeToinKax BUKOPUCTAHO KOMILTIEKC IOKA3HUKIB, 1110 BiI/I3ePKATIOIOTH SIK TEXHIUHY, TaK il EKOHOMIUHY CKJIa/IOBY e(heKTUBHOCTI
mpoitecy KoHTpoJrio sikocti. I[Tokazamno, mo npotsrom 2019 p. Ha THIOBOMY THAPUEMCTBI — CYOIIAPSIAHUKY 3a I0TIOMOT0IO PO3PO0JIeHOT crc-
TeMU BJAJIOCI 3HUBUTHU KiJIbKICTh OpakoBaHol IPOAYKILT 1pubausHo Ha 73%. Brazano HaNpsMKU HOAQIBLIINX AOCITIZKEHb, 10 epeadadaioTh
PO3POOKY METONYHUX, A HA IX OCHOBI — IHCTPYMEHTAIBHUX 3aC00IB PO3TOPTAHHS BUPOOHUUYMX OHTOJOTIYHUX CUCTEM YTIPABJIHHS AKICTIO.

KiiouoBi cjioBa: KOMIIEKCH COHSTYHOT eHEpreTHKH, GaraTomapoBi CKJIOTAKETH, YIPABIIHHS sIKICTIO, OHTOJONTYHWHA MAXiA, METPUKH
OIfiHIOBaHHsT €(heKTUBHOCTI.



