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The object of this study is the safety control system of ship man-
agement, by identifying and restoring the qualification parameters of
shipmasters in critical situations.

The task solved in the study is the timely determination of
an insufficient level of qualification for the performance of certain
operations in controlling the movement of the ship, by applying
a formal-logical model of detecting the intuitive actions of the
operator-shipmaster and gradually restoring his/her qualification
parameters using the devised method.

The stages of development and the formal-logical structure of
the model and method in terms of cognitive automation were de-
scribed in detail as the study results. It was possible to ensure early
detection of risks when controlling the movement of the ship in 56 %
of cases, during a laboratory experiment on simulators, which in 24 %
of cases turned out to be particularly dangerous.

The interpretation of the results involved algorithmizing com-
plex and formalized data on the actions of operators and the applica-
tion of the method of restoring their qualification parameters, which
allowed a comprehensive approach to safety management.

The distinguishing features of the findings were to predict the
level of danger by simulating maritime operations with input navi-

gational and individual conditions. This made it possible to improve
the effectiveness of operations to 89 %, reduce the phenomenon of
loss of control over the course to 32 %, reduce critical situations to
7 % and the cost of resources.

The scope and conditions of practical use involve a compre-
hensive assessment of external and internal influences on the level
of danger, delay in decision-making by operators, as well as sailing
conditions. The simulation results could be used to devise strategies
for planning maneuvers, predicting risks, and developing maritime
security systems.

Keywords: cognitive automation, qualification parameters, nav-
igation risks, sea transport, human factor.
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The object of the study is the process of analysis, assessment,
and management of information security risks in transport service
provision systems.

The problem of applying the information security risk man-
agement approach in the activities of transport business entities
was investigated. As a result of the application of effective forms,
methods, and means of information security risk management based
on international standards, a risk management mechanism was de-
veloped. The risk assessment process of transport systems has been
systematized. This allows business entities in the transport sector to
determine ways to prevent and counter information threats and chal-
lenges in their activities, both when designing and operating systems
for providing transport services.

Verification of the devised methodical approach to information
security risk management was carried out on an example of the taxi
company «Taxifay N». Threats and challenges of the company’s in-
formation system were evaluated by an expert method. Based on the
results of the analysis of expert risk assessment, it was found that the
concordance coefficient (0.86) confirms the high level of agreement
of experts’ opinions. As a result, the company’s information security
risk management program was developed. The effectiveness of the
program was assessed by the efficiency ratio, which was 0.64. This
testifies to the effectiveness of the implemented program of measures
to manage information security risks.

The scope of application may be the activity of business entities
that provide transport services to the population, aimed at data
storage and processing.

The prospect of this study is to expand the list of threats and
categories of vulnerabilities depending on the characteristics of the
economic activity of various enterprises.

Keywords: information security, countering threats, transport
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The object of research is the process of changing the technical
condition of vehicles during their operation. The study solved the
problem of comprehensive evaluation of change in the technical
condition based on Harrington’s desirability function.

The essence of the results is as follows. A scale of desirability
was built and a set of criteria for assessing the technical condition
of vehicles was clarified. A general desirability index is proposed as
a convolution of partial Harrington desirability functions. When
solving the investigated problem, the characteristics and properties
of the partial and generalized Harrington’s desirability function and
their graphical representation were taken into account.

Using an example of the technical condition of the chassis
and braking system of vehicles, a set of controlled parameters was
formed. Based on the values of the controlled parameters, the re-
gression equation of the partial Harrington desirability functions
was obtained.

The value of the weighting coefficients of each of the criteria was
determined and the generalized desirability function was calculated.

As a result of the study, it was established that if the gener-
alized criterion of desirability is D<0.37, then individual nodes,
systems, and units of the vehicle are in a pre-accident condition,
if 0.37<D<0.63 — in a satisfactory condition, and if D>0.63 — in
a good condition and cannot be the cause of a traffic accident.

An applied aspect of the results is the implementation of the tech-
nique of comprehensive assessment of the technical condition of the
vehicle. This causes an increase in the productivity of the expert (spe-
cialist), will shorten the period of the auto technical examination, and
improve its quality. The results could be used by insurance companies
and investigators, investigators and judges when considering traffic
accidents.

Keywords: Harrington function and desirability criteria, tech-
nical condition, vehicle, control parameter.
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Parameters of the technical condition of transportation means in
modern transport-logistics and infrastructure systems are an integral
element of their communication support. This is enabled by the use
of remote information monitoring technologies in control processes.
The object of this study is the processes of vehicle remote monitoring
in terms of determining the technical condition. The work addressed

the task of improving the process of vehicle technical operation
through the construction of a model of the remote monitoring system
of its technical condition. A remote version of the information-ana-
lytical monitoring system was implemented. The work considers the
system interaction of the means of remote monitoring of the state of
a vehicle to ensure control under the operating conditions of the
driver’s work and rest modes. Road, transport, climatic conditions,
etc. were taken into account. Considering these features, an infor-
mation and analytical model of the system for remote monitoring of
vehicle condition was built. Features of the subject area of the system
are described using a DFD diagram. A structured information model
of the information-communication system has been constructed,
which has the ability to actually provide vehicle remote monitoring,
the driver’s work and rest modes, and his/her physical condition.
The results, subject to the use of the V2I information model in the
field of transport, allow remote monitoring of the vehicle technical
condition. Specifically, to analyze the influence of changes in the
physical condition and modes of work and rest of drivers on changes
in the vehicle operating parameters.

Keywords: vehicle, remote monitoring, technical condition,
modes of work and rest of the driver.
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The object of the study is the personnel potential of aviation.
The paper considers the problem of the effectiveness of monitoring
the quality of airline personnel. According to the results of the study,
it was stated that the stable growth in the volume of international
cargo and passenger air transportation requires full-fledged provi-
sion of aviation with highly qualified specialists, a shortage of which
has been observed in airlines in most countries of the world for sev-
eral years. It is emphasized that a shortage of highly qualified special-
ists can be avoided only with the introduction of monitoring of the
qualitative composition of the aviation personnel potential accord-
ing to the competence approach. An algorithm has been developed
for monitoring the qualitative composition of human resources based
on the audit of compliance of professional competencies of civil avia-
tion personnel with international standards of ICAO (International
Civil Aviation Organization), EASA (European Union Aviation
Safety Agency), TATA (International Air Transport Association)
using triangulation of mixed methods. The expediency of using the
monitoring results as a fundamental basis for building a centralized
information platform with open access to information resources on
the qualitative composition of the personnel potential of airlines and
the industry is justified. It is reasonable that the implementation in
practice of the algorithm for monitoring human resources according
to the competence approach will allow stakeholders to have a clear
understanding of the level of professional competence of personnel
and the need to improve it in the short term, which will accelerate
the elimination of the existing shortage of highly qualified specialists
by timely taking measures to amend state programs for training civil
aviation specialists, improving their qualifications and certification.
It is emphasized that the application of this algorithm is possible in
the presence of a sectoral qualifications framework.



Keywords: monitoring, civil aviation, human resources, staffing,
personnel certification, information platform.

References

. Balaraman, P, Kamalakannan, P. (2016). Skill gap analysis and train-

ing needs in Indian aerospace industry. Journal of Airline and Airport
Management, 6 (2), 115. https://doi.org/10.3926/jairm.56

. Ziakkas, D., Michael, W. S., Pechlivanis, K. (2022). The Implementa-

tion of Competency-Based Training and Assessment (CBTA) Frame-
work in Aviation Manpower Planning. Transportation Research
Procedia, 66, 226-239. https://doi.org/10.1016 /j.trpro.2022.12.023

. Gehrke, L., Kiihn, A., Rule, D., Moore, P, Bellmann, C., Siemes, S. et al.

(2015). A discussion of qualifications and skills in the factory of the
future: A German and American Perspective. Diisseldorf, Washing-
ton (DC): Association of German Engineers, American Society of
Mechanical Engineers. Available at: http://www.researchgate.net/
publication/279201790

. Zainal, K., Abu Talib, A. R., Hack, 1. (2015). Malaysian Acrospace

Industry Blueprint 2030: Cruising into a complete Aero-systems life
cycle. Cyberjaya: Malaysian Industry Government Group for High
Technology. https://doi.org/10.13140/RG.2.1.3618.1927

. Thulasy, T.N., Nohuddin, P.N. E., Nusyirwan, I. F, Rahim, N. A., Am-

rin, A., Chua, S. (2022). Skills Assessment Criteria for Aircraft Main-
tenance Technician in the Context of Industrial Revolution 4.0. Jour-
nal of Aerospace Technology and Management, 14. https://doi.org/
10.1590 /jatm.v14.1286

. Borzova, A., Chinyuchin, Y., Vorobyov, V., Zatuchny, D. (2022). Sys-

tem Analysis of Problems of Personnel Training Management With
Professional and Higher Education in the Field of Air Transport
Operation. Modeling and Forecasting of Staffing in Civil Aviation,
1-28. https://doi.org/10.1007,/978-981-19-6238-7_1

. Mikhalchevsky, Yu. Yu. (2017). Methods for assessment of aviation

personnel competency conformity level in terms of air transport
innovative development. Modeli, sistemy, seti v ekonomike, tehnike,
prirode i obshchestve. Available at: https://cyberleninka.ru/article/n/
metodika-rascheta-pokazatelya-otsenki-urovnya-sootvetstviya-kom-
petentsiyam-aviatsionnogo-personala-v-usloviyah-innovatsionnogo

. Watkins, D., Newcomer, J., Earmjardt, M., Marion, J., Opengart, R.,

Glassman, A. (2016). A cross-sectional investigation of the relation-
ships education, certification, and experience have with knowledge,
skills, and abilities among aviation professionals. International
Journal of Aviation, Aeronautics, and Aerospace. https://doi.org/
10.15394 /ijaaa.2016.1101

. Dolzhenko, N. (2023). The development of a method for assessing

the preparation of aviation personnel participated in ensuresing
flight safety. Eastern-European Journal of Enterprise Technologies,
5(3(125)),57-63. https://doi.org/10.15587 /1729-4061.2023.289933

. Dolzhenko, N. (2023). The development of a mathematical model of

professional training of aviation personnel participated in ensuring
flight safety. Eastern-European Journal of Enterprise Technologies,
4 (4 (124)), 88-94. https://doi.org/10.15587,/1729-4061.2023.286244

. Sorokin, A. E., Burova, A. Yu. (2023). Unerroric of assessment of

professional competence for aviation personnel. Aerospace Systems.
https://doi.org/10.1007 /s42401-023-00249-y

. Cascio, W. F. (2019). Training trends: Macro, micro, and policy

issues. Human Resource Management Review, 29 (2), 284-297.
https://doi.org/10.1016 /j.hrmr.2017.11.001

. Ob utverzhdenii Kontseptsii razvitiya transportno-logisticheskogo

potentsiala Respubliki Kazahstan do 2030 goda. Available at: http://
adilet.zan.kz/rus/docs/P2200001116

. Bezopasnye polety, infrastruktura, innovatsii: kak rabotaet aviat-

sionnaya administratsiya Kazahstana. Available at: http://liter.
kz/bezopasnye-polety-infrastruktura-innovatsii-kak-rabotaet-aviat-
sionnaia-administratsiia-kazakhstana-1659356827/

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

IKAO povysila uroven’ Kazahstana po bezopasnosti poletov do 84%.
Available at: https://kapital kz/gosudarstvo/97908 /ikao-povysi-
la-uroven-kazakhstana-po-bezopasnosti-poletov-do-84.html

Do kontsa goda Kazahstan otkroet novye mezhdunarodnye avia-
marshruty — M. Karabaev. Available at: http://primeminister.kz/
ru/news/do-kontsa-goda-kazakhstan-otkroet-novye-mezhdunarod-
nye-aviamarshruty-m-karabaev-24287

Transport v Respublike Kazahstan (yanvar’-dekabr’ 2022g.). Available
at: http://stat.gov.kz/ru/industries/business-statistics/stat-trans-
port/publications/8513/

Obem perevozok passazhirov aviakompaniyami Kazahstana v 2022
godu vyros na 17%. Available at: http://www.rzd-partner.ru/avia-
tion/news/obem-perevozok-passazhirov-aviakompaniyami-kazakh-
stana-v-2022-godu-vyros-na-17/

Provision of qualified personnel for domestic airlines. Ministry of
Industry and Construction of the Republic of Kazakhstan. Avail-
able at: http://www.gov.kz/memleket/entities/miid/press/news/
details/413674?lang=ru

Corporate Social Responsibility Report (2015). Air Astana. Avail-
able at: http://airastana.com/Portals/2/About-Us/Overview,/Cor-
porate-Responsibility/2015_ru_Corp-Social-Responsibility. PDF
From the Heart of Eurasia. Annual Report 2015 (2015). Air Asta-
na. Available at: http://airastana.com/Portals/2/About-Us/Corpo-
rate-Governance/Annual-Reports/Annual-Reports-en/Annual _Re-
port 2015 EN.pdf

Corporate Social Responsibility Report (2016). Air Astana. Avail-
able at: http://airastana.com/Portals/2/About-Us/Overview/Cor-
porate-Responsibility/2016_ru_Corp-Social-Responsibility. PDF
Cleaner Flying. Annual Report 2016 (2016). Air Astana. Available at:
http://airastana.com/Portals/2/About-Us/Corporate-Governance/
Annual-Reports/Annual-Reports-en/Annual_Report 2016 EN.pdf
Corporate Social Responsibility Report (2017). Air Astana. Avail-
able at: http://airastana.com/Portals/2/About-Us/Overview/Cor-
porate-Responsibility/2017 ru_Corp-Social-Responsibility.pdf
High Value. Annual Report 2017 (2017). Air Astana. Available
at: http://airastana.com/Portals/2/About-Us/Corporate-Gover-
nance/Annual-Reports/Annual-Reports-en/Annual Report 2017
EN.pdf

Corporate social responsibility. The report for 2018 (2018). Air
Astana. Available at: http://airastana.com/Portals/2/About-Us/
Overview/Corporate-Responsibility /2018 rus_Corp-Social-Re-
sponsibility.pdf

At the very heart of the possibilities. Annual Report 2018 (2018). Air
Astana. Available at: http://ar2018.airastana.com/rus/pdf/AirAsta-
na%20AR2018%20%D1%80%D1%83%D1%81.pdf

One airline, two brands (2019). Air Astana. Available at: http://
airastana.com/Portals/2/About-Us/Corporate-Governance/Annu-
al-Reports/Annual-Reports-ru/Air%20Astana_ AR19_RUSSIAN%
20Web.pdf?ver=2020-10-05-021636-213

Annual Report for 2020 (2020). Air Astana. FlyArystan. Available
at: http://airastana.com/Portals/2/About-Us/Corporate-Gover-
nance/Annual-Reports/2020%20year/Air_Astana_ AR20_RUS-
SIAN_Web.pdf?ver=2021-06-11-044002-813

Flexibility, efficiency, high standards. Integrated Report 2021 (2021).
Air Astana. FlyArystan. Available at: http://airastana.com/Por-
tals/2/About-Us/Corporate-Governance/Annual-Reports/Air%20
Astana%20AR21_RUS_WEB.PDF?ver=2022-12-01-084909-247
Purposeful and confident movement forward. Integrated Report
2022 (2022). Air Astana. FlyArystan. Available at: https://airasta-
na.com/Portals/2/About-Us/Corporate-Governance/Annual-Re-
ports/2023/Air_Astana Annual Report 2022 RUS.pdf

Payroll Dashboard. Bureau of National Statistics of the Agency for
Strategic Planning and Reforms of the Republic of Kazakhstan.
Available at: http://stat.gov.kz/ru/instuments/dashboards/9575/



33. Kharazishvili, Y. M., Dron, E. V. (2015). Problems of integral assess-
ment of the level of economic security of the state. Banking business,
1(133), 3-21.

34. Greene, W. H. (2018). Econometric Analysis. Pearson. Available
at: https://pages.stern.nyu.edu/~wgreene/Text/Edition8/PDF/
A01_GREE1366_08_SE_FM.PDF

35. Kalekeyeva, M., Zhardemkyzy, S., Gozhakhmetova, M., Turdymu-
ratova, M. (2023). Problems and prospects of staffing the avia-
tion industry. KazATC Bulletin, 127 (4), 60—67. https://doi.org/
10.52167/1609-1817-2023-127-4-60-67

36. Nguyen, T. Q., Nguyen, A. T,, Tran, A. L., Le, H. T,, Le, H. H. T,,
Vu, L. P. (2021). Do workers benefit from on-the-job training? New
evidence from matched employer-employee data. Finance Research
Letters, 40, 101664. https://doi.org/10.1016/j.fr.2020.101664

DOTI: 10.15587,/1729-4061.2024.298846
DEFINING COMPROMISE AREA IN THE
PROCESSES OF MULTIMODAL DELIVERY
ORGANIZATION WITHIN THE AGILE
APPROACH (p. 78-86)

Viktor Berestenko
Odessa National Maritime University, Odesa, Ukraine
ORCID: https://orcid.org/0000-0002-4094-9179

Svitlana Onyshchenko
Odessa National Maritime University, Odesa, Ukraine
ORCID: https://orcid.org/0000-0002-7528-4939

The level of competition in the transport market requires de-
livery organizers to implement better approaches based on modern
management methodologies, in particular, agile, which makes it pos-
sible to provide a modern level of service to cargo owners.

The object of this research is the processes of organizing multi-
modal delivery. The subject of the study is the area of compromise
in the processes of organizing multimodal delivery based on the
agile approach.

The term «compromise area» is introduced, which reflects the
numerical limits of product parameters in the general case. For the
transportation domain under consideration, the «trade-off area» re-
flects the limits of the characteristics of multimodal delivery, which
is the «product» for the multimodal operator.

A set of alternative options for multimodal delivery forms the
basis for establishing the dependence of the cost of delivery on
time and its reliability (possible time deviation). The area in the
«time-reliability-cost» space, which is formed on the basis of this
dependence, on the one hand, and the requirements of the cargo
owner, taking into account their possible adjustment, on the other
hand, is the area of compromise. This area is proposed for use in agile
approaches to the organization of multimodal delivery. Balancing
the interests of the cargo owner and the multimodal operator allows
changing the limits of the compromise area within the framework of
the proposed scheme of agile cycles in the process of planning and
organizing delivery.

On the example of delivering a container with cargo from China
to Kyiv, regression linear models were built. These models formalize
the dependence of delivery cost on reliability and /or time. Using the
example of varying the requirements of the cargo owner regarding
the limitations of some delivery characteristics, the formation of the
compromise area and its adjustment was carried out, which demon-
strated the practical aspects of the formation of the compromise area
for multimodal delivery.

The results are the basis for the implementation of the agile
approach in the field of multimodal transportation. The further deve-
lopment of these results consists in the construction of mathematical

models that could form the basis for finding solutions in the area of
compromise.
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Micro Friction Stir Spot Welding (WFSSW) is crucial in mi-
croelectronics and precision manufacturing. It requires a compre-
hensive understanding of the complex connections between various
parameters to achieve the highest quality welds. This study aims to
improve the prediction of uFSSW weld quality by incorporating

advanced optimization techniques. Fuzzy Logic Optimization is used
to model uncertainties, and Particle Swarm Optimization (PSO) is
employed to fine-tune parameters for improved accuracy. The fuzzy
logic system utilizes Gaussian functions as membership functions,
organized with nine rule bases. The results clearly demonstrate that
the fuzzy logic model greatly enhances accuracy when combined with
Particle Swarm Optimization. The refined model improves precision
for pin diameter, shoulder diameter, Thermo-Mechanically Affected
Zone (TMAZ) area, and cross-tensile strength. The PSO-optimized
model shows lower accuracy in predicting plunge depth and shear
tensile strength. The ongoing decline in Root Mean Square Er-
ror (RMSE) values highlights the complexity of the results. The opti-
mization significantly improves the model’s ability to predict specific
weld quality metrics, as demonstrated by the pin diameter’s reduced
RMSE value of 0.07. The collective results showcase an optimized
Fuzzy Logic System (FLS) model adept at accurately predicting
WFSSW weld quality, demonstrating adaptability across diverse con-
ditions. The discernible increase in accuracy, reaching up to 76 % fol-
lowing the optimization of the fuzzy logic model with PSO, serves as a
testament to the efficacy of the employed methodologies in advancing
the precision and reliability of pFSSW weld quality predictions.

Keywords: magnesium alloy, fuzzy logic system, Mamdani, Gaus-
sian function.
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PO3POBKA MIJIXO/IY JII ABTOMATU30BAHOI'O BITHOBJIEHHS KBAJIIMIKAIIMHUX ITIAPAMETPIB
CYAHOBO/IA B YMOBAX PU3HUKY (c. 6-26)

B. II. IlonomapsoBa, II. C. Hocos, A. II. Bens, 1. C. IlonoBuy, 0. O. IIpokomnuyk, II. II. Mamenxo, C. B. /lyauenko,
E. C. Amma3os, I. B. Cokoxn

OG6’ €KTOM JIOCIIIPKEHHSI € CHCTEMU YIIPABJIiHHs GE3eK0I0 KePYBaHHs CYHOM, IIJISIXOM ieHTH(hIKaIil Ta BiAHOBICHHS KBasidiKaiiHmx
1apaMeTpiB CyZIHOBO/IIIB Y KDUTUYHUX CUTYaIlisgX.

TTpobuiema, 1110 BUpilyBasacst y JAHOMY JIOCJI/KEHH], TIOJISITa€ y MepedacHOMY BU3HAYEHHI HEJIOCTATHBOTO PiBHS KBasi(ikarii st Bu-
KOHAHHS OKPEMIX OTIepalliii TPy YIIPaBIiHHI PyXOM Cy/IHA, MJISIXOM 3aCTOCYBaHHS (HOPMATBHO-JIOTIYHOI MOJIEJTi BUSBJICHHS iHTYiTUBHUX /il
OIepaTopa-CyHOBO/ISE Ta MOETAITHUM Bi[HOBJICHHIM HOTO KBami(iKaliiHuX mapaMeTpiB 3a 0II0OMOTOI0 PO3POOJIEHOTO METO/LY.

VY SIKOCTi OTPIMAHIX PE3YJIBTATIB OYJIO AETATBHO OIICAHO €T PO3POOKN Ta (HOPMATBLHO-JIOTIUHY CTPYKTYPY MOJIEI] Ta METOLY B PO3-
pi3i KOTHITHBHOI aBTOMaTH3allii. Baasoch 3abe3neunTu 3aBuacHe BUABJIEHHs PUUKIB [IPK KePYBaHHI PYXOM Cy/HA B 56 % BUIAJIKIB, IMigyac
J1ab0PaTOPHOTO EKCIIEPUMEHTY Ha CUMYJISITOPaX 10 Y 24 % BUNAJIKIB BUSBIJINCH 0COOINBO HEOE3MEYHUMU.

[uTepnperartis pe3yJibTaTiB MOJsATANA B aJTOPUTMI3AIN] CKIAIHO-(POPMATIZ0BAHIX JAaHUX TIPO i OTepaTopiB Ta 3aCTOCYBAHHI METO/LY
BiftHOBJIEHHSI X KBasTihiKaiiiHUX mapaMeTpiB 110 J03BOJIIIO KOMIIEKCHO MiITH 10 yIpaBaiHHA 6e311eK010.

OcobMBOCTI Ta BIAMIHHI PUCH PE3yJIBTaTiB MOJIATAINA Y TIPOTHO3YBaHHI PIBHs HeOE3MEeKH MIISIXOM MOJIETIOBAHHST MOPCHKUX ofepaitiii i3
BXiZIHUMU HaBiramifiHuMu Ta inauBiAyaspbHUMU yMoBaMu. Lle no3sosmio 301/IBIINTH Pe3yJIBTaTUBHICTh BUKOHAHHST onepatiiil 10 89 %, 3meH-
HINTH SIBUIIE BTPATH KOHTPOJIIO HAJl KYPCOM 110 32 %, CKOPOTUTH KPUTHYHI CUTYAILii 10 7 % Ta BUTPATH PECYpCiB.

Cdepa ta yMOBU IPAKTUYHOTO BUKOPUCTAHHSI TOJISITAE Y KOMILIEKCHIN OIiHI[ 30BHIIIHIX Ta BHYTPIIIHIX BIIMBIB Ha PiBEHb HEOE3IIEKH,
3aTPUMKM y IPUITHATTI PillleHb OTIEPATOPAMHU Ta YMOB TLJTABaHHsI. Pe3yJIbTaTi MOIEJIOBAHHS MOKYTh Oy TH BUKOPUCTaHI IJIsI CTBOPEHHS CTPa-
Teriil maHyBaHHs MaHeBPiB, IPOTHO3YBaHHS PU3KKIB Ta po3po0Ili CHCTEM MOPCHKOI Oe3MeKH.

KmoyoBi ciioBa: KOTHiTHBHA aBTOMAaTH3allist, KBasridikaliiiHi mapameTpu, HaBiraiiiiHi pUsUKN, MOPCbKUI TPAHCIIOPT, JIIOACHKUIT (hakTop.
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PO3POBKA MEXAHI3MY YIIPABJIHHS PU3UKAMU IHOOPMAIIITHOT BE3IEKU CUCTEM HAJIAHHS
TPAHCIIOPTHHUX ITOCJIVYT (c. 27-36)

0. I. Mesbunuenko, O. C. Irnarenko, B. M. Ilu6ynbcbknii, A. O. Jlertapbosa, M. B. Kamy6a, 1. A. Jleperys

OG’€eKT OCIIKEHHST — NIPOIIEC AHAI3Y, OIIHKH Ta YIIPABIIHHS PU3UKAMU iH(MOPMAIIIITHOI GE3IIeKN B CUCTEMAX HAJIAHHSI TPAHCIIOPTHIX TOCJIYT.

Jlocsipkreno pobreMaTuKy 3acTOCYBaHHS THXOY YIIPABIIHHS PU3UKaMK iH(OPMAITITHOI Oe31eKr B MiSIbHOCTI YO €KTIB TOCIIOIAPIOBAHHS
TpaHciopTHoro npodismo. B pesyisrari sactocysanns aieBux GopM, METOIIB i 3aco0iB yrpaBiHHsg pusukamu iHdopMariiiinoi 6e3nekn Ha OCHOBI
MIKHAPOIHUX CTAHIAPTIB, PO3POOJIECHO MEXaHi3M yIIpaB/IiHHs pusnkamu. CHCTEMATH30BaHO MPOIIEC OIIHIOBAHHS PUSHKIB iH(OpMaiiiHoi Ge3mexkn
Ha tparcnopti. [le 103BosIste cyG'ekTam rocrnogapioBaHHsT TPAHCIIOPTHOTO TPOMITIO BUHAYATH MIJISIXU 3aIT0GITaH s Ta MPOTHIIT iH(popMaIiiHuM
3arposaM I BUKJIMKaM B CBOIl JIisIBHOCTI SIK IIPH IIPOEKTYBAHHI, TaK 1 eKCILIyaTallil cucTeM HaJlaHHs TPAHCIIOPTHUX MOCJIYT.

Bukonano anpo6aitito po3po6JaeHoro MeTOMYHOTO M/IXOAY YIPaBIHHS PU3UKaMH iHGOPMaIiiiHoi Ge31eKn Ha TPUKJIAL aBTOTPAHCIIOPT-
Hoi kommnanii «Takcidail N». 3arposu Ta BUKIMKY iHGOPMAIiiiHOT cucTeMy KOMITaHii GyJii OIiHeHI eKCIIEPTHUM METOAOM. 3a pesyJibraTaMu
aHaJIi3y eKCIEePTHOrO OIHIOBAHHS PU3UKIB OYJI0 BCTAHOBJIEHO 3aCBiIYy€ BUCOKHIA PIBEHDb Y3rO/KEHOCTI JIYMOK €KCIEepTiB 3a KoedilieHToM
konkopaarii (0,86). ¥V migcymMKy GyJ10 po3pobJeHo mporpaMy yIpasJiiHHs pusukamu iHdopMaliiinoi 6esnekn mignprueMcrsa. EdekTusHicTh
Tporpamu oiinena 3a koedinientom edextuBHOCTI, stkuii ckias 0,64. e cBigunTb Mpo eheKTUBHICTH BIIPOBAKEHOI TIPOTPAME 3aXO0/1iB II0/0
YIpaBJIiHHs PU3HKaMu iHbopMaiiiiinoi 6esmnexu.

Cdepoto BUKOpUCTaHHS MOKE OYTHU AiSIbHICTD Cy( €KTIB FOCIOAAPIOBAHHS, SIKi HA/IAIOTh TPAHCIIOPTHI MOCIIYTU HACETIEHHIO, CIPSIMOBAHA
Ha 30epesKeHHsT Ta 00POOKY TaHMX.

[TepcrekTBOIO IAaHOTO JOC/IPKEHHS € PO3HIMPEHHS MepesiKy 3arpo3 Ta KaTeropiil BpasianBocTeil B 3aJie;KHOCTI Biji 0cOOIMBOCTEl rOCIo-
JIapCbKOI MISI/TbHOCTI PI3HUX II/IIIPUEMCTB.

Kiouosi caoBa: indopmariiina 6esieka, IpOTH/IS 3arpo3aM, TPAHCIIOPTHI TTOCIYTH, YIIPaBJIiHHSI PU3UKaMU, BPA3JIMBOCTI Ta 3arPO3H.
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KOMIIIEKCHA OITHKA TEXHIYHOTO CTAHY TPAHCIIOPTHHX 3ACOBIB IIIJ] YAC EKCILIVATAIIIT HA OCHOBI
@®YHKIIT BAJKAHOCTI XAPTHTTOHA (c. 37-46)

B. B. Ayuin, 1. JI. Poroscekuii, O. JI. JIsmyk, JI. JI. TiroBa, A. B. Ipunskis, /I. B. Miponos, M. C. Boasucekuii, O. B. Cosnomka,
P. M. Poraruncekuii, C. B. JIucenko

OG6’ €KTOM JOCIIIZKEHHSI € TIPOIIEC 3MIHK TEXHIYHOTO CTaHy TPaAHCIIOPTHUX 3aco0iB i yac IX ekcruryaraitii. B gocsipkenni supinryBaiach
npobieMa KOMIUIEKCHOT OIIIHKY 3MiHK TEXHIYHOTO CTaHy Ha OCHOBI (yHKILT Gaxkanocti XapiHrToHa.

CyTh OTpUMaHKX Pe3yJIbTaTiB MoJsrae B HacTynHoMy. [ToOynoBamo mkany GaskaHocTi Ta 3'sscoBano Habip KpUTEpiiB OIIHKK TEXHIYHOTO
CTaHy TPAHCIOPTHUX 3ac00iB. 3aPOMOHOBAHO 3arajJbHUN TTOKA3HUK OaKAHOCTI, SIK 3TOPTKY 4acTKOBUX (DYHKIN GaxkaHocTi XapiHrToHa.
[Ipu BUpinieHHi KOCTIKYBaHOI MPO6JIEMI BPAXOBYBAIKCH XapaKTEPUCTHKA Ta BJIACTHBOCTI YAaCTKOBHX 1 y3arajbHeHol (hyHKIMi GakaHoCTi
Xapinrrona ta ix rpagiute BioOpasKeHHsL.

Ha npuk/iazi TEXHIYHOTO CTaHy XOZI0OBOI YaCTHHMU Ta TAJTbMIBHOI CHCTEMHU TPAHCIOPTHUX 3aC00iB ¢c(hOPMOBAHO CYKYIIHICTh KOHTPOJIbOBA-
HUX napameTpis. Ha ocHOBI 3HaY€Hb KOHTPOJBOBAHKX ITaPaMETPiB OTPUMAHO PIBHAHHS perpecii vacTkoBux (yHKIiil 6askanocti XapiHnrorua.



BusnaueHo 3HaueHHs BaroBUX KOe(DIilliEHTIB KOKHOTO 3 KpUTEPii Ta MpoBeieHo 00uKcIeH s y3araabHenol (hyHKIiT 6GakaHocTi.

B pesyaisrati 10CHiIIKEHHST BCTAHOBJIEHO, SIKIIO y3arajibHeHuil kputepiit 6axkanocti D<0.37, To OKpeMi By3Jiu, CUCTEMHU i arperaTy TpaH-
CIIOPTHOTO 3ac00y 3HAXOATLCS B TiepeaaBapiiinomy crani, sikio 0.37<D<0.63 — y 3anosizibHoMy cTani, a npu D>0.63 — y rapromy crani
i He MOKe OYTU MPUYMHOW BUHUKHEHHSI I0POKHBO-TPAHCIIOPTHOT IPUTO/IN.

TIpukrazHuM acrekToM OTPUMAHUX PE3YJIBTATiB € BIPOBAKEHHS METOAMKH KOMIUIEKCHOI OIIHKM TEXHIYHOTO CTaHy TPAHCIIOPTHOTO
3aco0y. Lle 06yMOBIIIOE MiABUIIEHHST IPOAYKTUBHOCTI TIpalli exciiepra ((axibiisg), CKOPOTUTH TEPMiH IIPOBEAEHHS aBTOTEXHIYHOT €KCIIePTU3N
Ta MABUINTS 11 sKicTb. OTpUMaHi pe3ysIbTaTi MOXKYTh BUKOPUCTATH CTPAXOBi KOMIAHII Ta CJrijyi, fisHaBadi Ta cyyii Ipu PO3IJIs/ii TI0POXK-
HBO-TPAHCIIOPTHUX MPUTO]L.

Kmouosi cinoBa: GyHkiis Xapinrrona Ta kputepii 6askaHOCTi, TEXHIYHUIA CTaH, TPAHCIIOPTHUIT 3aci0, KOHTPOJILHUIT TTapaMeTp.
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®OPMYBAHHS CUCTEMHOI B3AEMO/III 3ACOBIB JUCTAHIIIITHOTO MOHITOPUHTY TEXHIYHOTO CTAHY
TA PEJKUMIB POOTU BAHTAKHOI'O TPAHCIIOPTHOTI'O 3ACOBY (c. 47-63)

I. B. Ipunyk, 1. B. Xyaskos, M. B. Boixogapens, /1. C. Iloroparenskuii, H. B. IToropienska, €. O. Ykpaincokuii, I. M. Iletpos,
II. C. Hocos, Askar Tazhenov, Mikhaylo Litvinov

TTapameTpi TEXHIYHOTO CTaHy 3aCO0iB TPAHCIIOPTY [UISI CYYACHUX TPAHCIIOPTHO-JIOTICTHYHNUX 1 iH(PACTPYKTYPHIX CHCTEM € HEBI €MHIM
eleMenToM X KoMyHikattiiinoro sabesneuennst. [le 3abe3nedyerbess BUKOPUCTAHHS TEXHOJIONH AUCTAHIIHHOrO iH(MOPMAIIHOTO MOHITOPUHTY
B 11poriecax yrpasintsa. O6’€KTOM TOCITIZKEHHS € POIECH ANCTAHITIITHOTO MOHITOPUHTY TPAHCIIOPTHOTO 3aC00y B YACTHHI BUSHAYEHHS TEXHITHOTO
crany. B poGoti BupimyBsaach mpobJemMa yA0CKOHaJIeHHs TPOIeCy TEXHIYHOI eKCITyaTaltii TPaHCIIOPTHOTO 3ac00Y 3aBASKH PO3POOILi MOZIE CHC-
TeMU JINCTAHIIITHOTO MOHITOPHMHTY 0r0 TeXHIYHOTO cTany. /locsarnyra peasisaliist BIIPOBa/IKEHHSIM JANCTAHIITHOTO BapiaHTy iHdopMariiiino-aHa-
JITHYHOT CHCTEMH MOHITOPUHTY. B pOOOTI PO3IIISIAEThCST CHCTEMHA B3aEMOIist 3aC00iB IMCTAHIIIITHOTO MOHITOPHHTY CTaHy TPAHCIIOPTHOTO 3aC00Y
J1UIst 3a0e3IeUeHHsT KOHTPOJIIO B YMOBAX €KCILIyaTallil 3a Pe;KUMaMU TIPAIli i BIANOYNHKY BOIisl. BpaXOBYIOTHCS IOPOsKHI, TPAHCIIOPTHI, KJIMAaTHYHi
YMOBH TOIIO. 3 YPaxyBaHHM I1ix ocobmBocTeit Gysra po3pobireHa inhopMariiiHo-aHaTIITIYIHA MOJIENb CHCTEMH IUCTAHIIITHOTO MOHITOPHHTY CTa-
Hy TpaHcropTHoro 3aco0y. OcobimBocTi npeameTHoi obmacti cuctemu orvcani 3a gornomoroio DFD-giarpamu. CTBopeHo cTpyKTypoBaty iHbop-
Maliiiy Moziesib iHbOpMaIiiiHO-KOMYHIKAIIHTHOTO KOMILIEKCY, sIKa Ma€ MOJKJIUBICTD (hakTHUHO 3a0€311edyBaTh AUCTAHIIIHINH MOHITOPUHT TPaH-
CIIOPTHOTO 3ac00y, PEKUMU TIPaIli Ta BiAMOYMHKY BOAis Ta iioro (isnunmii cran. OTpuMani pesysisraTi, 32 yMOBU BUKOPUCTAHHS iH(OpMariiiHoi
Moyzesti V21 B rajiysi TpaHCIIopTYy, I03BOJISIIOTH IMCTAHIIITHO KOHTPOIIOBATH TEXHIUHUIT CTaH TPAHCTIOPTHOTO 3ac00y. A caMe, aHaI3yBaTH B yMOBaxX
eKCILTyaTallil BIVIMB 3MiH (i3UYHOTO CTaHy 1 pesKUMIB Ipalli Ta BIITOYMHKY BOJIIB HA 3MIHM €KCIUIYaTAIIHIX TAPAMETPIiB TPAHCIIOPTHOTO 3aC00Y.

Kimouosi cioBa: TpaHcropTHUii 3aci, AMCTAHIIHHINT MOHITOPUHT, TEXHIYHIN CTaH, PEXKUMU MPalli Ta BIATOYMHKY BOIs.
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MOHITOPHUHT ITIOTEHIIIAJIY ABIAIITHOTO TEPCOHAJIY BIIITIOBIZTHO /10 KOMIIETEHTHICHOTO MIXOY (c. 64-77)

Kairat Koshekov, Marina Kalekeyeva, Beken Seidakhmetov, Gulzhan Kaliyeva, Indira Assilbekova, Madina Gozhakhmetova

O06’eKTOM IOCIIIKEHHS € KaapoBuil moTeHmian asiamii. ¥ po6oti posrasgaetbes npobaema eeKTUBHOCTI KOHTPOJIIO SIKOCTI MEPCOHATY
aBiakoMmaniii. 3a pesyJbraTaMu JOCKeHHS OYJI0 3as1BJIEHO, 110 cTabibHe 3pOCTaH st 00CSATIB MiKHAPOAHUX BAHTAKHUX 1 MacaKUPChKUX
aBianepeseseHb BMMara€ MOBHOI[HHOTO 3a0e3IeueHHsa aBiallii BucokokBasihikoBanumu GaxiBIAMU, HecTauya SKUX CIOCTEPIracThes B aBia-
KOMIaHisX GLIBIIOCTI KpaiH CBITY MPOTSATOM JEKIJIbKOX poKiB. ITifIkpecoeTbes, o yHuKHeHH s AedinuTy BUCOKOKBaTi(hikoBaHUX (haXiBIliB
MOJKJINBE JIMIIE IPU BIPOBA/UKEHHI MOHITOPUHTY SIKICHOTO CKJIajly MOTEHI[ialy aBialliifHOTO IepcoHally BiAIIOBIHO 10 KOMIIETEHTHICHOTO
niaxomy. Po3po0JieHO a/lropuT™ MOHITOPHMHTY SIKICHOTO CKJIa/Ty TIePCOHATY Ha OCHOBI ayIUTY BiANOBIAHOCTI podeciiiHNX KOMIETE I iep-
CcoHaJTy IUBiTbHOI aBiarii Mixkaapoanum crapgapram ICAO (Mixuaposra opramisartis muBiiabpHoi aBiarii), EASA (ArentctBo €Bporeiichbko-
ro Coiosy 3 6esniexu mosbotis), IATA (MixnapoHa acotiaiisi HOBITPSIHOTO TPAHCIOPTY ) 3 BUKOPUCTAHHSIM TPIaHTYJISIIT 3MIlIIAHIX METO/IIB.
OO6IpyHTOBAHO JOIIJIBHICTE BUKOPUCTAHHST PE3YJIbTaTiB MOHITOPUHTY B SIKOCTI (hyHIaMEHTATbHOT OCHOBHU [iJIst TIOOY/IOBH TIEHTPAJi30BaHOT
indopmariiinoi mwiaThopmMu 3 BIIKPUTUM JOCTYIIOM /10 iH(GOPMALIHHUX PecypciB PO SKICHUI CKJIaJl KaJPOBOTO MOTEHIIATY aBiaKOMITaHii
Ta raixy3i. PosymHo, 1o peasizaltisi Ha MPakTHIN aJITOPUTMY MOHITOPUHTY ITE€PCOHAJY Bi/IOBIHO 10 KOMIIETEHTHICHOTO TiXOMY T03BOJHUTD
3allikaBJeHUM CTOPOHAM MaTH YiTKe YSABJIEHHsI PO piBeHb MPodeciiiHoi KOMIIETEHTHOCTI TepcoHany Ta HeoOXiAHOCTI HOro MiABUINEHHS
Y KOPOTKOCTPOKOBIH 1TE€PCIEKTUBI, 1110 I03BOJIUTh PUCKOPUTH YCYHEHHS icHyouoro jedinnTty BHCOKOKBati(ikoBaHNX (axiBIliB HIISIXOM
CBOEYACHOTO BXKUTTS 3aXO/IiB MO0 BHECEHHS 3MiH 0 IePKaBHIIX POTPaM IMiZArOTOBKY (axiBIliB IUBIIBHOI aBiallii, i BUIIEHHS X KBaTii-
Kauii Ta arecraii. HarosonryeTscs, 1110 3aCTOCYBaHHS JJAHOTO aJITOPUTMY MOJKJINBE 32 HASIBHOCTI raly3eBoi paMKK KBasidikartiil.

KiouoBi c10Ba: MOHITOPUHT, IMBIJIbHA aBiallisi, mepcoHas, KagpoBe 3a0e3MedeHns, aTecTallis nepconaly, inopmariiina miardopma.
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BU3HAYEHHS OBJIACTI KOMITPOMICY ¥ ITPOIIECAX OPTAHI3AIIIT MYJIBTUMOIAJIBHOT TOCTABKU HA BA3I
AGILE IIAXOY (c. 78-86)

B. B. Bepecrenko, C. II. Onunienko

PiBeHb KOHKYPEHIIiT HA TPAHCIIOPTHOMY PUHKY BIMAra€ Bijl OPraHisaTopiB A0CTABOK BIPOBA/KEHHS KPAIINX IIAXOAIB Ha 6a3i CydacHuX
METOJIOJIOTIH yIpaBIiHHsT, 30KpeMa, agile, 110 103BoIIsIE 3a0e3MeuyBaTH CydacHuil piBeHb 06CTYyrOBYBaHHSI BAHTaKOBJIACHIKIB.

OO6’eKTOM TaHOTO JOCIUKEHHS € TIPOIeCH OpraHizanii MyJbTUMOAAIBHOL JOCTABKH. [IPeAMETOM AOCTIIKEHHS € 001acTh KOMIIPOMICY
y Ipoliecax opramisaitii MyJIBTHMOIIBHOT T0CTaBKU Ha Gasi agile-mixxozny.

Bsejeno 10 posrismy TepMin «06J1acTh KOMIIPOMICY», KUl BioOpakae drce/ibHi MEKHU TTapaMeTpiB MPOAYKTY Y 3arajlbHOMY BUITAJIKY.
Jlutst TpancnopTHOi cepu, 10 PO3ITIAAAETHCS, «00MaCTh KOMIPOMICY» BiIOOPAKAE MEKH XapAKTEPUCTUK MYJIBTUMO/IAIBHOI IOCTABKH, sIKa
€ <IPOJYKTOM»> JIJISI MYJIBTUMOZIATIBHOTO OIlepaTopa.



MHOKIHA aTbrepHATHBHUX BapiaHTIB MYJBTUMOIAIBHOI 0CTaBKU GopMye Gasy JJisi BCTAHOBJIEHHST 3aJIe5KHOCTEl BAPTOCTI IOCTABKI
B wacy Ta ii HagiiiHOCTI (MOKAMBOTO BifxmaeHHst yacy). O6gacTh y MPOCTOPI «yac-HAMIHHICTh-BUTPaTH», sika GOPMYEThCs Ha 6asi gaHol
3aJIEKHOCTI, 3 O/IHOTO GOKY, Ta BUMOT BAaHTKOBJIACHUKA 3 YPAXyBaHHSIM iX MOKJINBOTO KOPETYBAHHS 3 iHIOTO GOKY, € 06TaCTI0 KOMIIPOMICY.
Jlana obacTb IIPOIIOHYETLCS /LI BUKOPUCTAHHS Y agile-mizxomax 110 oprauizarii MYJITUMOJIA/ILHOL locTaBKU. basancyBanus iHTepeciB BaH-
TasKOBJIACHUKA Ta MYJIBTHMOAIBHOTO OIIEpATOpa JI03BOJISIE 3MIHIOBATH MeKi 00J1acTi KOMITPOMICY B paMKax 3aliporoHoBaHoi cxemu agile-mu-
KJTiB y MpOIeci TTAHyBaHHs Ta OPTaHi3allii I0CTaBKu.

Ha npuxsazi gocrasku KonTeliHepy 3 BanTakeM 3 Kutaio 10 Kuesa orpumano perpeciitui siniitni mozesmi. /lani mozgesi dhopmamtisyors
3aJIeKHICTh BAPTOCTI JOCTAaBKY BiJl HaiiHOCTI Ta/abo yacy. Ha npukiazi BapiloBamist BAMOraMi BaHTasKOBJIACHUKA OO0 OOMEKEHb TeSKNX
XapaKTePUCTHK JOCTABKHU 3/iHCHEHO (HOpMyBaHHs 00J1aCTi KOMIIPOMICY Ta ii KOperyBaHHsl, 10 TPOAEMOHCTPYBAIO NPAKTHYHI aciiekTu (hop-
MYBaHHST 00J1aCTi KOMITPOMICY /TSI MYJIBTHMO/IATTBHOT TOCTABKIL

Orpumani pe3yJbraTit € OCHOBOIO JIIsI BIPOBKEHHs agile-miaxomy y cdepy MyJIbTUMOIAIbHUX TiepeBe3etb. [[ogaibimii po3BUTOK
JAHVX PE3yJIBTATIB IMOJISATAE Y CTBOPEHH] MaTeMaTHYHUX MOJICJIEH, SIKi CKJIalyTh OCHOBY JIJIsI TIOTITYKY PillleHb B paMKax 00J1acTi KOMITPOMICY.

Kimouosi cioBa: nudpoBuii poctip, mapaMeTpu A0CTaBKu, 00JacTh KOMIIPOMicy, perpeciiiii Moei, GasancyBanust intepecis, agile-unkr.
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PO3POBKA MOJIEJI HEYITKOI JIOTTKU /17151 TIPOTHO3YBAHHSA AKOCTI TOUKOBOTO 3BAPIOBAHHS
MIKPOTEPTAM 3 IIEPEMIIIYBAHHAM (uFSSW) 3A TIOIIOMOTI'OI0O METOLY POIO YACTOK (c. 87-103)

Hairul Arsyad, Semuel Boron Membala, Agus Widyianto, Muhammad Syahid, Lukmanul Hakim Arma, Rudi, Saipul Mangngenre

ToukoBe 3BaproBanist MikpoTepTsiM 3 niepeminmyBantsm (WFSSW) mae Bupimanbie 3HadenHsT B MiKPOETEKTPOHIIl Ta TIPEIU3iiiHOMY BH-
POOHUIITBI. /s IOCSATHEHHsT HABUIIIOT SIKOCTI 3BapHUX MIBIB HEOOXiIHE BceGiuHe PO3YMIHHS CKIIA[HUX 3B’SI3KIB MK PI3HIMIE TapaMeTPaMu.
[lame mocuiskeH s cripsiMOBane Ha TIOKPAIIEHHs IIPOTHO3YBAHHS SIKOCTI 3BapHOTro mBa pFSSW nrsaxom BIpoBajiskeHHs TepeIOBUX METO/IIB
ontumizanii. OnTuMizaiis 3 BUKOPUCTAHHIM HEYITKOI JIOTIKM 3aCTOCOBYETHCS [Tl MOJIEJIIOBAHHS HEBU3HAYEHOCTEl, a METOJ POIO yac-
Tok (PSO) BUKOPUCTOBYETHCS /ISt TOYHOTO HAJIANITYBAHHST TTAPAMETPIiB /s MiABUIIeHHS TOYHOCTI. CrcTeMa HediTKOI JIOTiK1 BUKOPUCTOBYE
rayccoBi (OyHKINT B stKOCTi (DYHKIIH MPUHAIEKHOCTI, OPraHi3oBaHUX 3a JAOMOMOTOI0 IeB'saTr 6a3 mpaBuJl. Pe3yssraTit 4iTKO IeMOHCTPYIOTD,
10 y HOEAHAHHI 3 METOZOM POIO YACTOK MOJIeJIb HEUiTKOI JIOTIKM 3HAUHO IIIJIBUILYE TOYHICTb. YZOCKOHAJICHA MOJE/b I1I/[BUILYE TOYHICTD
BU3HAUEHHS [iamMeTpa mTH(Ta, AiaMeTpa 3aIieunka, 3001 TepMoMexaHiuHoro BBy (TMAZ) i Meski MiITHOCTI TTPH TIOTIEPEYHOMY PO3TSI-
ryBanti. Mogesb, ontuMizoBata 3a omoMoroio PSO, 11okasye HUKUY TOYHICTH TPOTHO3YBaHHsI IIMOMHU 3aHYPEHHST Ta MeXKi MIITHOCTI Tpu
postsiryBaHHi 1pu 3cyBi. TpuBaiodye 3HIKEHHSI 3HaYeHb cepeiHbokBagparndnoi momuikn (RMSE) mizkpeciioe ckmagnicTs pe3ysbraTis.
OnTuMmisaliis 3Ha4HO MOKPAILY€E 37aTHICTh MOJIEJi IIPOrHO3YyBAaTH KOHKPETHI MOKAa3HUKU SKOCTi 3BApPHOTO 1IBA, TIPO IO CBIAYUTDL 3MEHIIeHe
snayeHHss RMSE niamerpa mrudra 0,07. CykyiiHi pesyJibrati 1eMOHCTPYIOTh OITHMI30BaHy MOjiesIb cucteMu HeuiTkoi jorikn (FLS), 3narny
TOYHO TPOTHO3YBATH AKIiCTh 3BapHOTO 1Ba WFSSW, IeMOHCTpYI0UN aflaliTUBHICTD Y pisHUX yMOBax. [ToMiTHe 36iIbIIeHHsT TOYHOCTI, 110 /10~
csrae 76 % ticiist onTuMizalii Mojesti HediTkoi Jioriku 3a s1onoMoro PSO, ciyskuTh cBiueHHAM e(heKTUBHOCTI BUKOPUCTOBYBAHUX METO/MK
B ITIZIBUIIEHHI TOYHOCTI 1 HAiITHOCTI TPOTHO3YBAaHHSI SIKOCTI 3BapHuX mBiB uFSSW.

Kiro4oBi ciioBa: MarHi€BUil CIIJIaB, CHCTEMA HEUITKOI Joriku, Mam/aHi, rayccoBa (hyHKITis.



