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The object of research in the paper is the source code of
a software product written in the Swift programming lan-
guage. Most programs as a product of a certain project dur-
ing the life cycle require changes and modifications, which
is costly or impossible to implement in the case of poor code
quality. One of the options for solving the problem of poor
code quality is the timely application of refactoring principles.
The existing problem is that implementation of high-level
refactoring must be done manually by the developer without
the use of automated tools as built-in solutions cannot fulfill
the need due to the architectural complexity of the product.

To reduce the number of errors made during refactoring,
to simplify the process of performing routine actions, it is
suggested to use a new software product for refactoring. It
works with high-level user commands based on a formalized
description of the source code together with a knowledge base
containing a description of code entities and their proper-
ties (what specific actions can be performed with them). In
the work, the refactoring of the source code was carried out
using the example of the Swift programming language. The
proposed approach of component architecture (knowledge
base, software engine) further allows to expand the function-
ality of the software product to other programming languages.

The work was directed to the development of a prototype
of a software product using the proposed approach to check and
compare the results with other refactoring tools. A command
line utility has been developed that accepts a verbal command
as an input and outputs the results of processing and analysis of
the source code (search for complex structures in the code) or
applies the proposed change. As a result of the conducted test-
ing, it was established that the use of the proposed approach
allows performing complex refactoring tasks with the help of
a simple verbal formalized command. Accomplishing the same
task using only the built-in refactoring tools requires signifi-
cantly more time and effort or is impossible at all.
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analysis and refactoring tools, source code.

References

1. Swift Documentation. Swift Local Refactoring. Available at:
https://www.swift.org/blog/swift-local-refactoring/

2. Lacerda, G., Petrillo, F, Pimenta, M., Guéhéneuc, Y. G. (2020).
Code smells and refactoring: A tertiary systematic review of chal-
lenges and observations. Journal of Systems and Software, 167.
doi: https://doi.org/10.1016/j.jss.2020.110610

3. Almogahed, A., Omar, M., Zakaria, N. H. (2022). Refactoring Codes
to Improve Software Security Requirements. Procedia Computer Sci-
ence, 204, 108-115. doi: https://doi.org/10.1016/j.procs.2022.08.013

4. Code refactoring best practices. Available at: https://www.
altexsoft.com/blog/engineering/code-refactoring-best-practic-
es-when-and-when-not-to-do-it/

5. Kaur, S, Singh, P. (2019). How does object-oriented code refac-
toring influence software quality? Research landscape and chal-
lenges. Journal of Systems and Software, 157. doi: https://doi.org/
10.1016/j.jss.2019.110394

6. Fowler, M. (1999). Refactoring. Improving the Design of Existing
Code. Addison-Wesley, 63.

7. Morales, R., Soh, Z., Khomh, F, Antoniol, G., Chicano, F. (2017).
On the use of developers’ context for automatic refactoring of
software anti-patterns. Journal of Systems and Software, 128,
236-251. doi: https://doi.org/10.1016/j.jss.2016.05.042

8. Don, R, Brant, J. Refactoring tools. Available at: http://www.
laputan.org/pub/patterns/fowler/Roberts-Brant.doc

9. De Nicola, R., Di Stefano, L., Inverso, O., Uwimbabazi, A. (2022).
Automated replication of tuple spaces via static analysis. Science
of Computer Programming, 223. doi: https://doi.org/10.1016/
j-scico.2022.102863

10. Hammad, M., Babur, O., Basit, H. A., van den Brand, M. (2022).
Clone-Writer: An effective editor for developing code by using
code clones. Software Impacts, 13. doi: https://doi.org/10.1016/
j.simpa.2022.100323

11. Al Dallal, J. (2012). Constructing models for predicting ex-
tract subclass refactoring opportunities using object-oriented
quality metrics. Information and Software Technology, 54 (10),
1125—1141. doi: https://doi.org/10.1016/j.infsof.2012.04.004

12. Swift Syntax Command Line Tool (2019). Available at: https://
www.pointfree.co/episodes/ep55-swift-syntax-command-line-tool

13. Almeida, L. (2019). An Overview of SwiftSyntax. Available at:
https://medium.com/@lucianoalmeidal/an-overview-of-swifts-
yntax-cflae6d53494

14. Mattt (2018). SwiftSyntax. Available at: https://nshipster.com/
swiftsyntax,/

15. SwiftSyntax Documentation. Available at: https://github.com/
apple/swift-syntax/tree/main/Documentation

16. A set of Swift bindings for the libSyntax library. Available at: https://
iosexample.com /a-set-of-swift-bindings-for-the-libsyntax-library /

SYSTEMS AND CONTROL PROCESSES

DOI: 10.15587/2706-5448.2022.267263

DEVELOPMENT OF FORCE AND COMMUNICATION
MANAGEMENT METHODOLOGY USING RESOURCE
OPTIMIZATION METHODS IN MILITARY (FORCE)

OPERATIONS
pages 11-15

Andrii Shyshatskyi, PhD, Senior Researcher, Head of De-
partment of Robotic Systems Research, Research Center for

Trophy and Perspective Weapons and Military Equipment, Kyiv,
Ukraine, e-mail: ierikon13@gmail.com, ORCID: https.//orcid.org/
0000-0001-6731-6390

Iaroslava Levchenko, Doctor of Economic Sciences, Profes-
sor, Department of Economics and Entrepreneurship, Kharkio
National Automobile and Highway University, Kharkio, Ukraine,
ORCID: https.//orcid.org/0000-0002-4979-1101

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No 6/2(68), 2022

39 — )



(— ABSTRACTS AND REFERENCES: sYSTEMS AND CONTROL PROCESSES

I55N 2664-9969

Oleksandr Trotsko, PhD, Associate Professor, Department of
Automated Control Systems, Military Institute of Telecommunica-
tions and Information Technologies named after Heroes of Kruty,
Kyiv, Ukraine, ORCID: https.//orcid.org/0000-0001-7535-5023
Nadiia Protas, PhD, Associate Professor, Department of In-
Jormation Systems and Technologies, Poltava State Agrarian
University, Poltava, Ukraine, ORCID: https://orcid.org/0000-
0003-0943-0587

Oleh Shknai, PhD, Leading Researcher, Research Depart-
ment, Research Institute of Military Intelligence, Kyiv, Ukraine,
ORCID: https://orcid.org/0000-0002-5572-4917

Serhii Pyvovarchuk, Head of Department of Combat Use of
Communication Units, Military Institute of Telecommunication
and Information Technologies named after the Heroes of Kruty,
Kyiv, Ukraine, ORCID: https.//orcid.org/0000-0001-9410-5951
Hennadii Miahkykh, Lecturer, Department of Automated Control
Systems, Military Institute of Telecommunications and Informa-
tion Technologies named after Heroes of Kruty, Kyio, Ukraine,
ORCID: https://orcid.org/0000-0003-4491-5395

Vira Velychko, Lecturer, Department of Automated Control
Systems, Military Institute of Telecommunications and Informa-
tion Technologies named after Heroes of Kruty, Kyiv, Ukraine,
ORCID: https://orcid.org/0000-0001-9654-4560

Dmytro Balan, Lecturer, Department of Automated Control
Systems, Military Institute of Telecommunications and Informa-
tion Technologies named after Heroes of Kruty, Kyiv, Ukraine,
ORCID: https.//orcid.org/0000-0002-6714-8718

Oleksandr Shemendiuk, Head of Research Department of Com-
plex Information Protection Systems in Information and Tele-
communication Systems, Scientific Center, Military Institute of
Telecommunication and Information Technologies named after
the Heroes of Kruty, Kyiv, Ukraine, ORCID: https://orcid.org/
0000-0002-5594-2973

The most characteristic features of the construction of
communication systems of groups of troops (forces) during
the conduct of hostilities (operations) are a high level of
a priori uncertainty regarding the operational situation and
a small amount of initial data for communication planning. In
such conditions, it is important to correctly choose the appa-
ratus for evaluating the made management decisions, which
will allow the officials of the points of the control system of
the communication system of the groups of troops (forces)
to be confident in the made decisions. That is why the issue
of increasing the effectiveness of the management of forces
and devices of communication of groups of troops (forces)
during operations is an important and urgent issue. The
object of the research is the communication system of the
group of troops (forces). The subject of the research is the
effectiveness of the communication system of the grouping of
troops (forces) in accordance with the purpose of the opera-
tion. The research developed a method for managing forces
and devices of communication using methods of resource

optimization in the operations of troops (forces). The novelty
of the proposed method consists in taking into account the
type of uncertainty regarding the operational situation in the
operational space. Also, taking into account the number of
members of the grouping (consumers of communication ser-
vices) of groups of troops (forces) in operations. The novelty
of the developed method consists in taking into account the
duration of the operation (fighting) and the calculation of the
labor costs necessary to meet the needs of the communication
services of groups of troops (forces) while planning measures
for the distribution and use of forces and devices of communi-
cation. The specified method is proposed to be implemented:

— in planning documents during planning the deployment
and operation of forces and devices of communication;

—in the software during operational management of the
communication system of troop groups.

Keywords: forces and devices of communication, radio-
electronic situation, group of troops (forces), operational
management.
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The object of research is the processes of automatic con-
trol of the vessel rotation around the pivot point with zero
drift. In recent years, the number of vessels and their sizes
has increased significantly, while the size of ports has grown
much more slowly. There is an urgent need to optimize con-
trol processes, especially in compressed waters. One of the
directions of such optimization is the use of the pivot point
concept — an alternative vision of the vessel movement dur-
ing its maneuvering. It is shown that the circulation radius
and the position of the vessel on circulation are determined

by the pivot point abscissa and ordinate. Linearized models
of the two most common control schemes are considered: the
control scheme of a single-screw conventional vessel without
a bow thruster and the control scheme of a single-screw con-
ventional vessel with a bow thruster. For the steady state of
cach of these schemes, controls were obtained that ensure the
circulation of the vessel around a pivot point position with-
out drift angle. This makes it possible to reduce the width of
the traffic lane, increase traffic safety, reduce hydrodynamic
resistance and fuel consumption, create favorable condi-
tions for carrying out technological operations, for example,
mooring, and reduce the influence of the human factor on
control processes. The workability and effectiveness of the
developed methods were verified by mathematical modeling
of the MSC Container Ship (Dis. 32025t) automatic mooring
without drift angle on the imitation modeling stand created
by the authors on the basis of the Navi Trainer 5000 naviga-
tion simulator. The obtained capabilities are explained by the
use of the mathematical model of the vessel in the on-board
controller of the automated system and modern mathemati-
cal apparatus. The developed methods can be used on the
vessels, provided to integration into the existing automated
system of an on-board controller with open architecture, to
increase the capabilities of automatic vessel movement con-
trol. Today, all automated systems already use the electronic
principle of generating and transmitting signals from control
devices (power plant telegraph, rudder, bow and stern thrust-
er telegraphs and etc.) to executive devices, which greatly
simplifies the integration of the on-board controller and the
creation of a closed circuit of automatic control.

Keywords: navigation safety, control processes optimiza-
tion, safe separation of vessels, automatic control module,
pivot point.
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The object of research in the work is the processes of anti-
risk management of projects for the development of providers
of housing and utility services (PHUS). Particular attention is
required to limit the management of the activities of the PHUS,
related to the specifics of the housing and utility services sector.
They have a significant impact on the need for the PHUS to
constantly adjust the direction of efforts. They force companies
to constantly monitor the progress of their projects and redirect
resources. The priority should be development projects with
the highest and fastest financial results with minimal risks. An
essential lever for improving the effectiveness of anti-risk man-
agement in the projects for the development of PHUS is the
possibility of adjusting the priorities for the implementation of
these projects as much as possible in real time.

This study developed a method of anti-risk management of
development projects for housing and utility services providers,
which consists in integrating such approaches into a single pro-
cess, such as the implementation of management automation
and decision-making algorithms. As well as the implementation
of a process approach in risk management and decision mak-
ing; implementation of benchmarking; and building a dynamic
organizational structure for managing development projects.

The scheme of the method of anti-risk management of
projects for the development of housing and utility services
providers includes the following steps:

— formation of a register of projects for the development
of providers of housing and utility services;

— identification of limitations of projects for the develop-
ment of providers of housing and utility services;

— implementation of automation of management and
algorithmization of decision-making in the management of
projects for the PHUS development;

— application of a process approach in risk management
and decision-making in the management of projects for the
PHUS development;

— building a dynamic organizational structure for manag-
ing development projects;

— implementation of benchmarking in the management of
projects for the PHUS development;

— adjusting the PHUS priorities for the implementation
of development projects in real time;

—increasing the effectiveness of anti-risk management
by directing the main resources to the PHUS development
projects with minimal risks and the most significant eco-
nomic result.

The integration of all the above blocks into the anti-risk
management of PHUS development projects makes it pos-
sible to increase the efficiency of managing these projects
by directing the main resources to them with minimal risks
and the most significant economic result. This, in turn, will
improve the performance of providers of housing and utility
services in terms of increasing income and reducing costs.

Keywords: project approach, development projects, pro-
viders of housing and utility services, anti-risk management,
integrated assessment.
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Hierarchical construction of special purpose systems,
a large number of different types of communication devices
that are the part of them necessitates the need to justify the
order of research of special communication systems. Existing
approaches to conduct research on special purpose communi-
cation systems are narrowly focused and aimed at researching
certain types of communication. A large number of desta-
bilizing factors affecting the functioning of special purpose
communication systems and a priori uncertainty about the
conditions of its application only complicate the mentioned
issue. Also, the experience of the full-scale armed aggression
of the armed forces of the Russian Federation on the terri-
tory of Ukraine showed the need to change approaches to the
research of special purpose communication systems. That is
why the issue of improving the effectiveness of the manage-
ment of forces and devices of communication of groups of
troops (forces) during operations is an important and urgent
issue. The object of the research is the communication system
of the group of troops (forces). The subject of the research is
the effectiveness of the communication system of the group
of troops (forces) in accordance with the purpose of the
operation. The research developed a methodical approach
to the research of special purpose communication systems.
The novelty of the proposed methodical approach consists
in taking into account the efficiency while choosing this or
that method while investigating the state of a special-purpose
communication system and the ability to calculate the reli-
ability while choosing this or that method while investigating
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the state of a special-purpose communication system. Also,
the element of novelty of this methodical approach is taking
into account the efficiency of the decisions made regarding
the assessment of the state of the special purpose communica-
tion system while choosing one or another research method.
It is advisable to implement the mentioned approach in algo-
rithmic and program software while studying the state of the
special purpose communication system.

Keywords: forces and devices of communication, research
methods, grouping of troops (forces), operational management.
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The January 2022 edition of webometric ranking placed
Yaba College of Technology as number one from 152 poly-
technics in Nigeria. The ranking weight is 66 for country
ranking, 8162 world ranking, Impact, Openness, and Excel-
lence of 9698, 4558, and 7190 respectively. The negative
variation and low webometric ranking of Yaba College of
Technology that happened to be the first higher institution
of learning in Nigeria with the slogan the first and still the
best is a point of concern and motivates this research work.
This research work collected data to evaluate the indicators
for webometric ranking among the students and staff of Yaba
College of Technology, a total of 346 were sampled students
44.51 % and Staff 55.49 %. The discussion and analysis of
data obtained revealed that the poor webometric ranking
is due to inadequacy of the necessary ICT infrastructure
to encourage robust web presence; non-availability of up-
to-date and scanty content on the Polytechnics website;
Non-frequent usage of the Polytechnic website by the staff
and students of the Polytechnic; the inadequate number of
external networks (subnets) links with Polytechnic web-
site; insufficient number of the top-cited publications in
high impact Journals from the staff of the Yaba College of
Technology; and Scanty number of the profile of staff from
the Polytechnic on Google Scholar and ResearchGate, etc.
among others. This research work opined that low webo-
metric ranking could result in the following negative impact
on the polytechnics lowering the esteem of the Polytechnic
in the eyes of stakeholders, potential students and funding
agencies, academic exchange with reputable institutions
from other parts of the world for teaching, learning and
research may writhe. The consequence of our findings re-
commendations was made to improve webometric ranking
in future.

Keywords: polytechnics, webometrics, ranking, transpar-
ency, visibility, ICT impact, Google Scholar, ResearchGate,
improve webometric ranking.
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3ACTOCYBAHHA ®OPMANI30BAHHX 3HAHD TIPO BUXIAHHH KOJ [NA 3ATACHEHHA PEPAKTOPHHTY
Y MOBI SWIFT cropinku 6-10

Txauyx A. B, Bynax B. B.

O06’ekTOM OCTIKEHHST Y POOOTI € BUXIZHUIT KO/ IPOTPAMHOTO TIPOIYKTY, HAITMCAHUI MOBOIO porpamyBants Swift. Bisbimicts nporpam
SIK TIPOJIYKT TIEBHOTO TIPOEKTY MPOTATOM JKMTTEBOTO UKy MOTPEGYIOTh BHECEHHs 3MiH i PABOK, 110 € 3aTPATHUM YK HEMOKJIMBUM y pasi
noranoi gakocti koay. OIHUM i3 BapiaHTiB BUPINIEHHsT TIPOOIEMU SIKOCTI KOy € CBOEYacHe 3aCTOCYBaHHs IPUHIUIIB pedakTopuHry. [cHyioua
npobJieMa ToJIsATae B TOMY, 0 3/[iiCHEHHSI BUCOKOPIBHEBOTO PehaKTOPUHTY MOBUHHE IIPOBOUTUCH CAMOCTIIIHO PO3POOHIKOM Ge3 BUKOpHC-
TaHHsT aBTOMATH30BAHNX 3aC06iB, OCKIIbKI BOYZOBAHI PIllIEHHS He TPAIIOIOTh YePe3 apXiTEKTYPHY CKIAAHICTh MTPOLYKTY.

J1J1s1 3MeHIIeHHs KiJIbKOCTI TOMMJIOK, BHECEHUX i/l 4ac BUKOHAHHS pehakTOPUHTY, CIIPOIIEHHSI CaMOT0O NPOllecy BUKOHAHHS PYTHHHUX
Tl TPOTIOHYETHCS BUKOPUCTOBYBATH HOBHUI MTPOTPAMHMIA POAYKT /7T peaKTOpUHTY. BiH mpaitioe i3 BUCOKOPiBHEBUMHU KOMaH/IaMHU KOPHC-
TyBaya Ha OCHOBI (hOPMai30BAHOTO OIKCY BUXIZAHOTO KOJY Pa3oM i3 6a3010 3HaHD, 110 MICTUTD OMUC CYTHOCTEH Koty Ta iX BaacTuBocteii (ki
KOHKpETHI /il MOJKHA BUKOHATH i3 HUMM). Y poboTi pehakTOPHHT BUXITHOTO KOAY 3/ifICHEHO HAa MPHKJAAI MOBH IMPOTpaMyBaHHS Swift.
3anponoHoBaHui MiXiZ KOMIIOHEHTHOI apXiTekTypu (6a3a 3HaHb, TIPOTPAMHKI JABUTYH) B MOAAJIBIIOMY J03BOJISIE POSMUPUTH (HYHKITIOHAT
IIPOrPaMHOIO MPOAYKTY Ha iHII MOBU IIPOTPAMyBaHHS.

Po6ora GyJsra Hampasiena Ha po3poOKy TIPOTOTUITY TPOTPAMHOTO MPOAYKTY i3 BHKOPHUCTAHHSIM 3aIIPOIIOHOBAHOTO MiAXOAY IS TIEPEBIPKI
Ta NOPIBHSAHHS PE3yJIbTaTiB 3 iHIMMU 3acobamu pedakToprHry. Po3po6JieHo yTHIITY KOMAHAHOTO PSIIKa, SIKa IPUIIMaE Ha BXijl BepOaIbHY
KOMaH/Iy Ta 3/IiliCHIOE BUBI/I pe3yJIbTaTiB 0OPOOKY Ta aHaTi3y BUXIHOTO KOy (TIONIYK CKJIQIHUX KOHCTPYKIIH Y KO/Ii ) 60 3aCTOCOBYE 3aIpo-
TIOHOBAHY 3MiHy. Y pe3yJbraTi HPOBEAEHOTO TeCTYBaHHS BCTAHOBJIEHO, 0 BUKOPHCTAHHS 3aIIPOTIOHOBAHOTO Mi/IXO/TY /[03BOJISIE BUKOHYBATH
CKJIaIHI 3aBIaHHsA PeaKTOPUHTY 32 A0IIOMOTO0 IIPOCTOI BepbasibHOi (hopMasi3oBaHOl KOMaH/ U, BUKOHAHHS TAKOTO K 3aBIAHHSI i3 BUKOPUC-
TaHHSIM TiJbKN BOYZOBAHNX 32C001B pehaKTOPMHTY BUMAra€ 3HAYHO GiTblile Yacy Ta 3ycuiib abo K B3arai HEMOXKJINBE.

Kmo4oei cnosa: MoBa iporpamyBanHst Swift, 6aza 3HaHb, 3ac00K aHAI3y Ta peaKTOPUHTY, BUXITHIN KO/
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PO3POBKA METOAMKH YIIPAB/IIHHA CUNIAMM TA 3ACOBAMH 3B'A3KY 3 BHKOPHCTAHHAM METOJIB PECYPCHOI
ONTHMI3ALI B ONEPALIAX BIACBK (CM) cropinku 11-15

Ubnuauskwuii A. B., Nleeuenxo f. C., Tpourxo 0. 0., Mporac H. M., llkxait 0. B., lIusosapuyx C. A, Markux I I, Bermruxo B. I,
Banax JI. [, lllemenmox 0. B.

Haii6inbur xapaktepHUMEI 0COOIMBOCTIMU OOYIOBU CHCTEM 3B’SI3KY yIPYIOBaHb BIliChbK (CHJI) B X0/l BeJleHHs GooBuX il (onepartiit)
€ BICOKHH CTYIiHb alPiopHOT HEBU3HAYEHOCTI CTOCOBHO OTIEPATHBHOT 0OCTAHOBKH Ta MAIHiT 0O6CST BIXIHNAX JAHUX [IST TUIAHYBAHHST 3B SI3KY.
VY takux ymMoBaxX BaKJMBUI NpaBu/IbHUiT BUOIP amapary OMIHKM HPUIHATHX YIPABJIHCHKUX PillleHb, SKMH J03BOJIUTH 110CAI0BUM 0COOaM
opratiB (IIYHKTIB) YIIPaBJIiHHS CHCTEMOIO 3B'SI3KY YIPYIIOBaHb Bifichk (Crur) GyTH BIIEBHEHNM Y PIIIEHHSIX, 110 MPUiMaioThest. Came TOMY TTH-
TaHHA MABUIIEHHS e(DeKTUBHOCTI YIIPaBJIIHHA CUIAMU Ta 3aco0aMi 3B’I3Ky YIPpyNoBaHb BIHCHK (CHIT) B XO/Ii BeIEHHs oTepailiii € BasKINBIM
Ta akTyaTbHuM nutanHsM. O6’€KTOM JOCIIIZKEHHS € CUCTeMa 3B’sI3Ky yIPYIOBaHHs Bilichk (cuir). [IpeaMeToM JoCTiKeHHs € e(heKTUBHICTD
(byHKIIOHYBaHHS CHCTEMH 3B’I3KYy YIPyNOBaHHs BiichK (CHJT) BIAMOBIAHO 10 MeTH orepartii. B ocipkenHi mpoBeaeHo po3pobKy MEeTOANKN
VIPABJIiHHS CHJIAMU Ta 3aC00aMU 3B’513Ky 3 BUKOPUCTAHHAM METO/IIB PECYPCHOI onTuMisanii B onepaisx Bificsk (cui). HoBusHa 3amporo-
HOBAHOI METOJIMKH TIOJISITAE Y BPaXyBaHHI TUITY HEBUBHAYEHOCTI IOJI0 OMEPATUBHOT 0OCTAHOBKH B OIEPAIliiHOMY TIPOCTOPI. A TaKOK Bpaxy-
BaHHsI YUCEABHOCTI CKJIaly YrpynoBaHHsa (CHOKUBAYiB MOCAYT 3B’ 13Ky ) yIrPyHOBab Bificbk (cui) B onepaitisx. Takok HOBU3HA po3poOIeHol
METO/IMKH OJISITAE B BPAXyBaHHI TIPH IIJIAHYBAHHI 3aXO0/IB 3 PO3IO/IIIY Ta 3aCTOCYBAHHS CUJI Ta 3ac00iB 3B'513KY TPHBAJIOCTI BEACHHS olepa-
it (BesenHst 60OBUX /i) Ta pO3paxyHKy TPYAOBUTPAT, HEOOXIIHUX JIst 3a0e3neder st MoTped B MOCAyTax 3B’ 13Ky yrpynoBaHb Biiicbk (cun).
3a3HaueHy METO/MKY IIPOIIOHYETHCS PeaslizyBaTu:

— y IJIAaHyBaJIbHUX JOKYMEHTAX TTijl Yac 3/ ICHEH ST TJIAHYBAHHs PO3TOPTAHHS Ta eKCILTyaTallii Cuil Ta 3aco06iB 3B'I3KY;

— y nporpamMHoMy 3abesIederHi, mij yac 3/iicHeH s OTepaTUBHOTO YIPABIIHHA CUCTEMOIO 3B'I3KY YIPyHOBaHb BiiiCbK.

Kmovoei cnoBa: cnii Ta 3ac00M 3B’A3KY, PalioeeKTPOHHA 0OCTAHOBKA, YTPYTIOBAHHS BICHK (CHJI), OTIePATUBHE YIIPABJIIHHSL.
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PO3POEKA METOAIB ABTOMATHYHOI'O KEPYBAHHA OBEPTAHHAM CYAHA HABKOJIO NOMIOCY NOBOPOTY BE3
APEHDY cropinku 16-21

invenxo C. M., ToecToxopuii 0. M., Canponos 0. 0., Mlerposcexkwuit A. B, Isanos A. A, Tumodhees K. B.

OO0’eKTOM OCIIUKEHHS € TIPOIeCH aBTOMATUYHOTO KePyBaHHsS OGEPTAHHSAM Cy[IHA HABKOJIO IOJIOCY IIOBOPOTY 3 HYJBOBUM Apeiihom.
3a ocraHHi POKK CYTTEBO 301JIBIIMIACS KINBKICTD Cy/IeH Ta IX PO3MipH, Y TOil 4ac sIK po3Mipu TIOPTIB POCTYTh 3HAYHO MOBiIbHiIIEe., BuHukia
AKTyaJIbHA HeoOXiIHICTh onTUMIzalii porecis KepyBaHHH, 0Ccob6JINBO y crucanx Boziax. OfHUM i3 HANPSMKIB Takoi onTuMisallii € BUKopuc-
TaHHST KOHIIETIIii TTOTIOCY MOBOPOTY — aJIBTEPHATUBHOTO IOTJISIY Ha PyX CyAHA MpH iioro ManeBpysanHi. I[lokasano, mo pajiyc mupKyJsiii
Ta MOJIOKEHHsI CY/HA Ha [UPKYJISI] BIU3HAYAETHCS aOCIUCOI0 i OPAMHATO TOJIOCY MOBOPOTY. PO3riIsiHyTI JliHeapu3oBaHi MoJesi IBOX
HaGIJIBII TIOMMPEHNX CXEeM KePYBaHHS: CXeMU KePYBaHHsI OJHOTBUHTOBUM KOHBEHIIHHIM CYZAHOM (€3 HOCOBOTO TIiIPYJII0I0YOTO TIPUCTPOIO
Ta CXeMHU KepyBaHHs OJHOTBUHTOBUM KOHBEHIIITHUM CYZHOM i3 HOCOBHM IiIPYJIIOIOUNM TIPHCTPOEM. /L1 ycTamennx pyxiB KOXKHOI i3 ITUX
CXeM OTPUMaHi KepyBaHHs, 1110 3a0e31eUYI0Th IIUPKYJISII0 CyHA HABKOJIO 33IaHOTO MOJIOKEHHST TIOJIIOCY TIOBOPOTY, A0C/IIZKEHI MOKINBOCTI
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upKyIsinii 6e3 kyra apeiidy. Ile 103BosIsIE BMEHIIMTI UIMPUHY TIOJIOCH PYXY, MABUIUTH Ge31eKY PYXY, SMEHIINTH TiAPOAMHAMIYHII O11ip Ta
BUTPATH TTAJMBA, CTBOPUTHI CHPUATINBI YMOBH /TS TPOBEICHHS TEXHOJIOTIYHIX OTlepaltiil, HapuKJIa/, MIBAPTYBANHS, SMEHIITNTH BIJIUB JTIO/-
CHKOTO YMHHIKA Ha TIPOollecH KepyBaHHs. [IpanesnaTHicTs Ta eheKTUBHICT PO3POOJIEHIX METO/IIB TIePEBiPeH] MATEMATUYHUM MOJIETIOBAHHIM
aproMarnynoro mBaprysans cyara MSC Container Ship (Dis. 32025t) 6e3 kyTa apeiidy Ha crenjii iMiTaliiiHoro MoeJIIOBaHHST, CTBOPEHOTO
apTopamu Ha 6asi Hasiraiiinoro tpenasepy Navi Trainer 5000. Otpumani MOKJIMBOCTI MOSICHIOIOTHCSA BUKOPUCTAHHAM MaTeMaTHYHOT Moziest
cyaHa y 60pToBOMY 004YHCITIOBAY] aBTOMATH30BAHOT CHCTEMH Ta CYy4aCHOr0 MaTeMaTHYHOTO anapary. Po3polJieHi MeToin MoKy Th BUKOPUCTO-
BYBATIHCS Ha Cy/IHAX, 32 YMOBHU iHTErPYBAHHS B ICHYIOYy aBTOMATH30BaHy CHCTEMY GOPTOBOTO 00YMC/IIOBaYA 3 BIIKPUTOIO aPXIiTEKTYPOIO IS
HAPOIILYBaHHS MOXKJIMBOCTEH aBTOMAaTUYHOIO KepyBaHHs pyxoM. Ha cboroini, B ycix aBTOMaTH30BaHUX CHCTEMaX BJK€ BUKOPUCTOBYETLCS
€eKTPOHHUI TPUHIINT (POPMYBAHHS Ta Mepeadi CUTHAJIB BiJ IPUCTPOiB KepyBaHHsA (Temerpady cnaoBoi eHepreTHYHoi yCTaHOBKH, MTYP-
Bauty, TeserpabiB MIPYIIOOYUX TTPUCTPOIB) 0 BUKOHABYUX TPUCTPOIB, 110 3HAYHO CIIPOIILYE iHTErpaiito G0pTOBOr0 06YMCIIOBAYA Ta CTBO-
PEHHSI 3aMKHYTOTO KOHTYPY aBTOMATHYHOTO KEPYyBaHH:I.

Kmow4oei cnosa: Geaneka CyAHOBOIIHHS, ONITHMI3AIlisT TIPOTECIB KePyBaHHsI, Oe3euHe PO3XOIKEHHS CY/IeH, aBTOMATHYHII MOIYJb Kepy-
BaHHsI, TI0JIIOC TIOBOPOTY.
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PO3POBKA METOAY NMPOTHPH3HKOBOT'0 YIPAB/IIHHA NMPOEKTAMY PO3BHTKY NPOBAAEPIB MHTNOBO-KOMYHANBHHX
NMOCGNAYT' cropinku 22-28

Yepuenxo H. B, laitpacuxo 0. B, Tkauenxo B. P.

O06’ekTOM JIOCIIIKEHHS Y POOOTI € TIPOIecH TIPOTUPUSUKOBOTO YIIPABJIHHS POEKTAMU PO3BUTKY IIPOBAiiIePiB JKUTIOBO-KOMYHAIBHIX
nocryt (IIKKIT). OcobmmBoi ysarn motpeGyiors oOMeskerHs yrpasuinus aisupaictio IIPKKII, mo mos’s3awi 3i ceridikoro ramysi skuTio-
BO-KOMYHaJIbHOTO rocrogapersa. Bonu cyrreBo BrummBaioth Ha HeoOxianicts TIXKKII moctiiino koperyBaTi HalpsaMu 3yCHIb. 3MYIIYIOTH
KOMIIaHIT MOCTIHO BICTEKYBATH Xi/l CBOIX MPOEKTIB PO3BUTKY Ta MEPEHAIPABJIATH PeCypCH. B mpioputeti MatoTh 6YTH MPOEKTH POZBUTKY
3 HAWOLIBIIMM Ta HAWIMIBUAIINM (DIHAHCOBUM PE3yJBTaTOM i3 MiHiMaibHuMu pusukamu. CyTTEBUM BakeseM MiABUINEHHS eheKTUBHOCTI
MIPOTUPHU3UKOBOTO yIpaBliHHs B IpoekTax po3Butky IIJKKII € MokuBicTh KOPUTyBaHHS NPIOPUTETIB 11010 peastisallii BKa3aHuX IPOEKTIB
MaKCHMAJIbHO B PEATbHOMY 4aci.

B upoMy jocmizzkerHi po3pobJIeHO METO/I POTUPH3UKOBOTO YIIPABJIHHS TPOEKTAMI PO3BUTKY MPOBAIIEPIB KUTIOBO-KOMYHAIbHUX
TIOCJIYT, SIKUH IOJISATa€ B IHTErpaliil TakuX IMiIX0/IB B €INHNN IIPOIIEC, SIK BIIPOBA/IKEHHS aBTOMATU3Aallii YIIPABIIHHS Ta aJITrOPUTMI3allii mpu-
WHATTS pilierb. A TaKOK 3aTPOBAIZKEHHST TPOIECHOTO TAXO0/LY B YIIPABJIiHHS PU3UKAMU Ta TIPUHHATTI PillleHb; BIIPOBaKEHHsT OeHUMAPKIHTY;
Ta o0YI0BH IMHAMIYHOT OPICTPYKTYPH YIIPABJIIHHS IPOEKTAME PO3BUTKY.

CxeMa MeTOfIy MPOTHPU3MKOBOTO YIPABJIHHS TPOEKTAMHI PO3BUTKY MPOBAIIEPIB JKUTIOBO-KOMYHATBHIUX TIOCJAYT BKIIOYAE y cebe Ha-
CTYIIHI eTarnu:

— (opMyBaHHS PeECTPY NMPOEKTIB PO3BUTKY TIPOBAI/IEPiB JKUTIOBO-KOMYHAIBHUX TTOCJIYT;

— igenTudikaiio o6MeKeHb IPOEKTIB PO3BUTKY TIPOBANAEPIB JKUTIOBO-KOMYHAIBHUX MOCIYT;

— BIIPOBA/UKEHHS aBTOMATU3AILI] YIIPABJIHHS Ta aJITOPUTMI3allii IPUITHATTS pillleHb B yipaiinHi npoektamu possutky [1XKKII;

— 3aCTOCYBAHHS MTPOIECHOTO TT/IXOLY B YIIPABIiHHI PU3UKAMU Ta TIPUHHATTI pillleHb B yrpaBinHi npoektamu po3BuTky [17KKIIL;

— no0yI0BY JIMHAMIYHOI OPICTPYKTYPH YIIPABJIHHS IPOEKTAME PO3BUTKY;

— BIPOBA/UKEHHSI GEHUMAPKIHTY B yrpasiinti mpoektamu po3sutky IIJKKIT;

— xopurysanus npiopureti [IJKKII 1ono peasisartii mpoekTiB po3BUTKY B peasibHOMY 4Yaci;

— miBUIIEeHHS e(DeKTUBHOCTI IIPOTHPU3NKOBOTO YIIPaBJiHHS 32 PaXyHOK HarpasJieHHs B 1poekTu po3BuTky [IJKKII ocHoBHEX pecypciB
3 MiHIMAJTbHUMY PU3UKAMHU Ta HAHCYTTEBINIMM €KOHOMIYHIM Pe3yIbTaTOM.

Turerpartis ycix HaBeneHUX Bulie GJIOKIB B IPOTUPUSUKOBE yIIpaBaiHHs npoektamu possutky [IKKII 103BoJiste migBumuTu eeKTus-
HICTb yTIPABJIiHHA BKa3aHUMU IIPOEKTAMH 32 PaXyHOK HAITPABICHHS Ha HUX OCHOBHUX PECypCiB 3 MiHIMaJIbHIMHU PU3UKAMHU Ta HAMCYTTEBIINM
€KOHOMIYHNM pe3yJiisTatoM. Lle, y cBoto uepry, 103BOJIUTD TIOKPAIINTH PE3YJIBTATH JiSIBHOCTI IIPOBAi/IepiB JKUTIOBO-KOMYHAIbHUX ITOCITYT
y PO3pisi 301IbIIEHHST TOXO/IIB Ta 3MEHIIEHHST BUTPAT.

Kmo4oBi cnoBa: TPOEKTHUIT TTi/IXi/], TPOEKTN PO3BUTKY, IIPOBAI/IEPH SKUTIOBO-KOMYHAJIBHIX MOCITYT, TPOTUPU3UKOBE YIIPABJIHHS, iHTe-
rpajibHa OLiHKa.
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PO3POEKA METOAWYHOro MIAXOAY 3 AOCMIAMEHHA CHCTEM 3B'A3KY CNELIA/NIBHOr0 NPU3HAYEHHA cropiHku 29-33

Cemenenxo L. E, Aprabaes H. 3., Jerrapsosa JI. M., Bakynenxo 10. B, Ogapywenxo 0. B, Hanamxo 0. JI., 3apy6enxo A. 0.,
Masmox [. 0., femanenxo I B.,, Kosansuyk B. I1.

TepapxiunicTb 100YA0BY CHCTEM CIIEIIaNbHOrO MPU3HAYCHHS, BEJIMKA KIJIbKICTD PISHOTUITHUX 3ac00IB 3B'A3KY, 110 BXOAATH 10 X CKJIALy
00YMOBJIIOE HEOOXIHICTH OOIPYHTYBAHHSI HOPSIIKY AOCTIZKEHHST CUCTEM CIEIalbHOTO 3B’13KY. [CHYI0Ul MiIX0N 3 TPOBEIEHHST I0CIi/KEeHD
CHCTeM 3B’S3KY CIICI[iaJbHOTO TIPU3HAYEHHS € BY3bKOCHPSIMOBAHUMI Ta HAIPaBJEHNMH Ha JIOCJKEHHS OKpeMuX BUJIB 3B’s3Ky. Besmka
KIJIbKICTD JiecTabimizyiounx GakTopis, MO BILIMBAIOTH HA MOPSIOK (DYHKIOHYBAHHSI CHCTEM 3B’5I3KY CIICI[aIbHOTO MPU3HAYCHHST Ta alpiopHa
HEeBU3HAYEHICTh TIPO YMOBH i 3aCTOCYBAHHS TIIBKH YCKJIAAHIOIOTH 3a3Hadere muTanHs. Takoxk A0CBii moBHOMaciiTabHoI 30poiinoi arpecii
30poitHNUX cust pociiicbkoi deaepattii Ha TepuTopii YKpainu 1mokasas HeOOXiHICTb 3MIHHU MHAXO/IB 3 AOCTIKEHHS CUCTEM 3B'3KYy cleliab-
Horo npusHadends. Came TOMY THUTaHHS MiABUINEHHS e(eKTUBHOCTI YIIPABIiHHS CHJIAMU Ta 3aco00aMy 3B’sI3Ky YIpPyIOBaHb BilichbK (CHIT)
B XOJi BeJIleHHs orepalliii € BasKIUBUM Ta akTyadbHUM nuTausaM. O6’'e€KTOM JAOCTiIKEHHsT € CCTeMa 3B'I3Ky YIPyIOBaHHs Bilichbk (cun).
IIpeamerom mociipkenust € edeKTUBHICT (QYHKIOHYBaHHSI CUCTEMH 3B’sI3KY YIPYIOBaHHS BiiicbK (CHJI) BiAIIOBIZHO /[0 METH Olepartii.
B nocuimkenHi mpoBeseHo po3poOKy METOIMYHOTO MIXOY 3 JOCTIKEHHSI CHCTEM 3B sI3KY CIeniaqbHOTo mpu3Havyents. HoBusHa 3amporo-
HOBAHOTO METOMYHOTO TI/IXO/Y TIOJISTAE Y BPaXyBaHHI OMEPATUBHOCTI TPU OOPAHHI TOTO YU {HIIOTO METOAY MPH AOCI/KEHH] CTaHy CUCTEMU
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3B’SI3Ky CHEI[aIbHOTO IPU3HAYEHHST, & TAKOK MOKJIMBOCTI PO3PaxyBaTu A0CTOBIPHICTh PpU 0GPaHHI TOTO 4 iHIIOTO METOLY TIPU TOCJIIKEH-
Hi CTAHy CHCTEMM 3B’S3KY CIIEIiaabHOTO NpU3HadeHHsa. TakoXk ereMenToM HOBHU3HM JIAHOTO METOANYHOTO MiAXOAY HOJIATaE y BpaxyBaHHi
OIEPATUBHOCTI PUIAHATHX PillleHb 1IO/IO OIIHKK CTAHY CHCTEMI 3B’sI3KY CIEIabHOTO TIPU3HAYEHHsI P BOOPI OIHOTO a60 IHIIIOrO METOALY
JOCITPKEeHHST. 3a3HAYEHHUI /X ZOI/IBHO PeasisyBaT B AITOPUTMIYHOMY Ta TPOrpaMHOMY 3a0e3IedeH ] IPH TOCTI/PKEHH] CTaHy CncTeMn
3B'SI3KY CIICIIaJIbHOTO TPU3HAYCHHS.

Kmovoei cnoBa: cuiin Ta 3ac00U 3B'SI3KY, METO/IH IOCTIKEHHSI, YIPYTIOBAHHS BIliCbK (CUJT), ONIEPATHBHE yIIPABJIiHHS.
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Be6omerpuunmii peiitunir 3a civernb 2022 poky nocrasus Texunosoriunuii kosemsk S16a wa mepine micte cepea 152 mositexHivnmx 3a-
kiazi Hirepii. IlokazHuk peiituHry ctaHoBUTD 66 muist peiiTuHry kpainu, 8162 st cBiTOBOTO PEHTHHTY, BIIMB, BIIKPUTICTD 1 IOCKOHAJIICTD
9698, 4558 1 7190, Bixnosiano. Heratuswi Bapiariii Ta Hu3bkuii BeboMerpuanuii pedTiHr TeXHOMOTIYHOTO Kose/uKy S10a, SKUil cTaB mepIiM
BUIIMM HaBYaJbHUM 3akJazioM y Hirepii 3 racsiom «ieprinii i Bce ie HailKpauiuii», BAKJIUKAIOTh 3aHEIIOKOEHHS Ta € CTUMYJIOM JUUIS 11i€l
pociunibKoi poboru. Y 1iii gocainuipKiii podoti Gysio 3i6pano gani Ajist OIIHKY [TOKa3HUKIB U1 BEOOMETPUYHOTO PEHTHHTY Cepel CTy-
JeHTiB i nepconasny TexnoJoriunoro Koaeasky S16a, saranbia KijibkicTb skux 346, cepen Bigibpanux 44,51 % cryentis i 55,49 % nepconany.
OOroBopeHHsT Ta aHa/li3 OTPUMAHUX JAHUX BUSBUJIM, 10 HU3bKUN BeGOMETPUYHUI PEHTUHT CIPUYMHEHMH HEATEKBATHICTIO HEOOXIIHOI
indpacTpykTypn indopMaIiitHo-KOMYHIKAITHITX TEXHOJIOTIH /7T 320X0UeHHs Ha[ilfHOI TPUCYTHOCTI B IHTEpHETI; BiZACYTHICTD aKTyaJIbHOTO
Ta MisepHoro koHrteHnty Ha caiiti ITomitexniku; Heuacre Bukopucranus caiity ITomitexuiku criBpobiTHukaMu Ta cryaentamu Ilositex-
HIKH; HEIOCTATHS KiJbKIiCTh 3B’SI3KIB 30BHIIMIHIX Mepexk (mizMepex) i3 caiitom [losiTexHikn; HeOCTATHS KiTBbKICTH HaHOIIBIT IMTOBAHNX
nyGJriKalliii y pesoHaHCcHUX jKypHasaX Bijl criBpoOGiTHHKIB Texnosoriynoro Kojemaxky s16a; i Hesnauna KijbKicTb nmpodijiB cniBpobiTHUKIB
IToaitexuixn na Google Scholar i ResearchGate Touto. ¥ uiit gocaigauipkiii po6oti 6ys10 BUCIOBIEHO YMKY, 1[0 HU3bKUIT BeOOMETPUYHUIA
PENTHHT MOKe TPU3BECTH /10 HACTYITHOTO HETATHBHOTO BIUINBY HA TTOJITEXHIKY: 3HIDKEHHS TTOBArM TTOJTITEXHIKY B O4axX 3aI[iKaBICHIX CTOPIH,
MOTEHIIITHUX CTY/ICHTIB Ta (piHAHCOBUX yCTAHOB, aKaleMiYHUIT 00MiH 3 aBTOPUTETHUMU YCTAHOBAMU 3 1HIIUX YACTUH CBITY /IS BUKJIQJIAHH,
HaBYAHHSI Ta JTOCJIJIKEHHsT MOXKYTh 3ropraricst. HacsiikoM Hanmx BUCHOBKIB OyJin 3pobJieHi peKoMeH Al 0/10 MOKPaIeHHsT BeOOMeTpHY-
HOTO PERTHHTY B MallOyTHHOMY.

Kmovoei cnosa: nositexHika, BeGOMeTpuKa, peUTHHT, po3opicTk, Buanmicts, Briums KT, Google Scholar, ResearchGate, noxparments
BeOOMETPIIHOTO PEHTHHTY.
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