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Izop Pyban
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Ieop Yymauenko

Cepeiit Bywyee
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MMPOT'PAMHUIA KOMITET

JIOKTOp TEXHIYHUX HAyK , Tpodecop, peKTop
XapKiBCHKOT'0 HAI[IOHAIBHOTO YHIBEPCHTETY
Paal0ENEKTPOHIKH.

JOKTOp TEXHIYHMX HayK, npodecop, 3aBiiyBay kadenpu
yIPaBIIIHHS MPOEKTAMU

B MICBKOMY T'OCTIOJIapCTBI1 1 Oy 1IBHUIITBI XapKiBCHKOTO
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YJieHH MPOrpaMHOro KOMiTeTV:

Poman Apmwox

KaHJIUJAT TeXHIYHUX Hayk, nupektop JII «IliBnennuii
JEPKABHUU NPOEKTHO-KOHCTPYKTOPCHKUM Ta HAYKOBO-
JOCJIITHUH THCTUTYT aBiallifHOT TPOMHUCIOBOCTI»;
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HanionansHuii  aepokocmiunuii  yHiBepcuteT 1MeHl M. €. JKykoBchkoro
«XapKiBCbKUI aBlalliHUIA IHCTUTYTY;

HanionansHuil NpUpOAHUYNNA YHIBEPCUTET YKpaiHu;

HarmionanpHuit TEXHIYHUN YHIBEPCUTET «/[HITPOBCHKA MOMITEXHIKAY,;

HauionanbHuii ~ TeXHIYHUWA  yHIBEPCUTET  «XapKIBCBKUM  MOJITEXHIYHUMA
THCTUTYT»;

HanionanbHuii TexHIYHMNA yHIBepcuTeT YKpaiHu «KHUIBCBKHMI MOTITEXHIYHHUMA
1HCTUTYT 1MeHI Iropst CikopchbKOTroy;

HamionanpHuit TpaHCIIOPTHUHN YHIBEPCHUTET,

Hamionanpauit yHiBepcuret "OnechKa MmojiTexHika'";

Hamionansuuit  yHiBepcuter  «IlonTaBchka  momitexHika  imeHi  FOpis
Konnpartokay;

HamionansHuii  yHiBepcuTeT KopabieOyayBaHHS iMeHI aamipaia Makaposa,
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Opnecpkuii HalllOHAJTBHUN MOPCHKUI YHIBEPCUTET;

VYKpaiHCbKUI A€pKaBHUM YHIBEPCUTET 3aJII3HUYHOIO TPAHCIIOPTY;
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«YKprazBug00yBaHHS»;
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XapKiBChbKUM r'yMaHITapHHM YHIBepcuTeT «HapoaHa ykpaiHcbka akajaemisy;

XapKiBChbKUM HAIlIOHATBHUN aBTOMOOUIBHO-TOPOKHIN YHIBEPCUTET;

XapkiBChKHI HAIIOHATLHUN eKOHOMIYHUH yHiBepcuTeT iMmeH1 Cemena Kysnerns;

XapKiBChbKUM HAIIOHATBHUN MEIMYHUKN YHIBEPCUTET;
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METHODS OF TRANSFERRING REAL ROBOTS
INTO SIMULATION ENVIRONMENTS: CASE STUDY COPPELIASIM

This paper examined methods for transferring real robots information
including geometric, kinematic, and dynamic properties into simulation environments
using CoppeliaSim. The case study highlights the challenges in replicating real-world
dynamics and achieving accurate simulations. These techniques enable cost-effective
testing, optimisation, and safe deployment of robots in industrial applications.
Simulation tools like CoppeliaSim support both educational and industrial
advancements in robotics.

Modern industrial development is increasingly focused on integrating
automated control systems, robotics, and artificial intelligence into production
processes. This shift is driven by the demand for higher quality, precision, and
efficiency, as well as the need to improve safety and reduce human error.
These technological advancements also support the United Nations Sustainable
Development Goals (SDGs) by promoting sustainable industrialization, clean energy,
and safer workplaces [1].

A key part of this shift is the use of simulation environments, which allow
engineers to build virtual models of robotic systems and control information about
them before implementing them in the real world. This approach lets them test
control algorithms, predict how a system will behave, and find potential issues
without the cost and risk of physical experiments. Among these tools, CoppeliaSim
(formerly V-REP) is widely used in research and education because of its flexibility,
support for multiple programming languages, and compatibility with various types of
robots. [2]. However, the process of transferring a robot from the physical to the
virtual domain requires precise data collection and transformation, including
geometric dimensions, kinematic constraints, dynamic properties, and sensor parameters.

Traditional approaches to robot development rely on physical prototyping,
which is costly and time-consuming. Furthermore, inaccuracies in modelling can lead
to unexpected failure when transitioning from simulation to real-world execution.
Thus, the study of methods for transferring real robots into simulation environments
is a relevant task for both educational and industrial purposes. It not only facilitates
the training of specialists but also contributes to the optimisation of manufacturing
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systems, the design of safe human-machine collaboration, and the achievement of
sustainability goals through more efficient use of resources.

Table 1 provides a brief comparative overview of four common methods for
transferring robots into simulation environments. Each method differs in the type of
input data required and the level of accuracy achieved.

Table 1. Comparison of Methods for Transferring Robots into Simulation

Method Advantage Limitations Example Use Case
CAD Import High geometric No dynamics / Importing
accuracy constraints manipulator
included structure
URDF / SDF Import Includes kinematics| Geometry Industrial robots
and joints simplified (UR5, KUKA)
Manual Modelling Full flexibility Very time- Educational
consuming robots, simple
mechanisms
Hybrid (CAD + URDF) |Combines Requires multiple |Digital twin of
accuracy + data sources an industrial
constraints manipulator

In the case study discussed [3, 4], the process of transferring a real-world
robotic manipulator, the Universal Robots URS5, into a simulation environment
involved several key stages, each aimed at ensuring the virtual model accurately
represented the physical counterpart. This process began with gathering data from the
physical manipulator, including its geometric dimensions, joint constraints, dynamic
properties, and sensor configurations. The gathered data were processed and
translated into the appropriate format for simulation in CoppeliaSim.

The first step in the transfer process is the comprehensive collection of data
regarding the robot’s geometry, joints, sensors, and dynamic properties.
The geometry data is primarily derived from the CAD models of the robot, while the
dynamic properties (such as mass, inertia, and friction coefficients) are typically
obtained through empirical measurements or derived from the manufacturer’s
specifications [5].

Accurate geometric modelling is crucial to ensure that the virtual robot has
a similar appearance and proportions to the real one. In the case of the UR5, the CAD
model was imported directly into CoppeliaSim (Figure 1). However, certain
simplifications were necessary due to the limitations of simulation software.
Thus, some fine details, such as small structural components or internal parts, were
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omitted to reduce computational complexity while maintaining functional integrity
in the simulation.

£ Selected ohjscts 0
L}

Fig. 1. UR5 in the CoppeliaSim software

The next step involved the creation of the robot’s kinematic model.
This included defining the joint types (revolute or prismatic) and their respective
constraints, such as the range of motion and velocity limits. The kinematic model
is essential for controlling the robot’s movements in the simulation environment.
Both forward and inverse kinematics were implemented to predict the robot’s
position and orientation based on joint angles and vice versa [4]. The forward
kinematics equations describe the robot’s end effector position given the joint angles,
while inverse kinematics helps to determine the necessary joint angles to reach
a specific position. For the UR5 manipulator, the inverse kinematics solution was
particularly challenging due to its complex configuration, which requires careful
consideration of the robot’s workspace and joint limits.

A crucial part of the simulation was incorporating the UR5 manipulator's
sensors, such as cameras, force sensors, and proximity detectors. Modeling these
provided realistic feedback, which was essential for testing algorithms for sensor
fusion, object detection, and collision avoidance. These are all fundamental to
ensuring safety and precision in industrial settings.

Despite these advantages, creating accurate virtual models of real robots is
difficult. A major issue is the complexity of transferring a physical robot's dynamic
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properties to the simulation. Real-world robots are influenced by external factors like
friction, joint wear, and changes in load distribution. Because these factors are hard to
replicate, the simulated performance can differ from the real-world results.

To sum up, the process of transferring a real robot into a simulation
environment is an essential step in modern robotics development. The use of
simulation tools like CoppeliaSim allows for significant cost savings, enhances safety
during testing, and provides a platform for optimisation before deploying robots in
real-world applications. The case study with the UR5 manipulator illustrated the
importance of accurate data collection, precise modelling, and effective control
algorithms in achieving a reliable virtual model.

Despite the challenges involved in the advantages of using simulation
environments are undeniable. These environments not only support the development
of industrial robots but also allow for more advanced and safer applications of
robotics in different areas.
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AlI-DRIVEN INNOVATION IN PROJECT MANAGEMENT.
A STRATEGIC IMPERATIVE FOR FUTURE SUCCESS

Artificial Intelligence (Al) is fundamentally reshaping the landscape of project
management, transcending mere automation to drive profound innovation in
decision-making, efficiency, and strategic outcomes. This transformation necessitates
a proactive and ethically informed integration approach. This report explores the
pervasive impact of Al across project lifecycles and methodologies, detailing its
practical applications, tangible benefits, inherent challenges, ethical considerations,
and the evolving role of project managers in an Al-augmented environment.

The rapid advancement of Artificial Intelligence has fundamentally
revolutionised numerous industries, with Project Management (PM) being
a prominent example. This transformation is driven by Al's enhanced functionality,
including faster data analysis, increased storage capacity, and improved algorithms.
Organisations are increasingly confronting heightened complexity in managing
intricate tasks, diverse teams, and dynamic resources, making the strategic integration
of Al tools not merely advantageous but often indispensable. Al has matured from
a futuristic, theoretical concept to a practical, actionable asset within the project
management domain, demonstrating its tangible utility in real-world scenarios [1].
The embrace of modern technology, particularly Al, is occurring with increasing
boldness and a pronounced drive for innovation within PM practices.

Innovation in an Al-driven project management environment is characterised
by the strategic leveraging of Al's advanced capabilities — specifically its prowess in
data processing, predictive analytics, and automation — to facilitate faster, more
accurate, and ultimately more strategic decision-making throughout the entire project
lifecycle [2]. This integration inherently leads to substantial increases in operational
efficiency, significant reductions in project risks, and a demonstrably higher success
rate for the development and launch of new products and services.

Key facets of this Al-driven innovation include.

— Streamlined Decision-Making. Al algorithms possess the capacity to process
and synthesise vast quantities of data at speeds far exceeding human capabilities,
providing project and innovation managers with actionable information that enables
rapid, informed decisions, thereby significantly reducing decision-making cycles
from weeks to days. This shift allows for more objective, data-driven outcomes.
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- Enhanced Predictive Analysis. Al's sophisticated predictive capabilities
represent a transformative force, allowing for innovation through foresight. Utilising
advanced machine learning models, Al can accurately forecast market trends,
anticipate customer preferences, and identify potential risks associated with new
products, enabling proactive strategic adjustments and improving success rates by
better anticipating future demands and challenges.

— Improved Product Development Efficiency. Innovation is achieved by
automating routine, repetitive tasks inherent in project and product development
processes, such as data entry, analysis, and reporting. This automation not only
accelerates the overall development timeline but crucially liberates human team
members to concentrate on more strategic, creative, and complex tasks, leading to
reduced time-to-market and increased throughput of successful innovations.

— Optimised Strategic Planning. Al algorithms are capable of analysing
intricate market trends and complex consumer behaviours to provide critical
information that informs and refines the strategic direction of product development,
which is a fundamental aspect of innovation management.

- Revolutionised ldea Generation and Screening. Al can analyse extensive
datasets of trends and patterns to proactively suggest novel product ideas or
enhancements, and efficiently screen these ideas for feasibility against predefined
criteria, thereby transforming the initial ideation phase into a more data-driven and
efficient process.

- Expedited Concept Development and Streamlined Design/Testing. Al can
simulate diverse market scenarios and consumer behaviours to significantly
accelerate concept testing and refinement. Furthermore, advanced Al algorithms can
predict potential design flaws and identify areas for improvement, streamlining the
prototyping and testing phases.

- Deeper Market Analysis. Al-driven analytical tools can provide more
profound and nuanced information on market dynamics, competitor strategies, and
potential entry barriers, equipping project teams with a superior understanding of the
competitive landscape.

The «Stages and Gates» process, often described as a cornerstone of innovation
management, traditionally implies a structured, linear, and somewhat mechanistic
approach to innovation [3]. However, the integration of Al is consistently presented
as redefining, revolutionising, and marking a pivotal shift in these processes, leading
to next-generation Al-powered innovation. Al's capabilities in real-time data analysis,
predictive modelling, and dynamic adjustment fundamentally transcend merely
making existing processes faster. Instead, they enable continuous feedback loops,
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proactive adaptation, and iterative optimisation throughout the entire innovation
lifecycle. This signifies a profound shift from a rigid, sequential innovation model to
a more fluid, adaptive, and continuously optimising paradigm, where innovation is
not a discrete outcome but an ongoing, dynamic process of refinement directly driven
by Al-generated information.

This transformation extends beyond simply enabling innovation within project
management tasks, such as better scheduling. The discussion of «innovation
management powered by Artificial Intelligence» and the emergence of «next
generation Al-powered innovation phases and gates processes» indicates that Al is
fundamentally innovating how innovation itself is managed and executed.
By automating and enhancing critical stages like ideation, concept testing, market
analysis, and design, Al is transforming the very process of innovation [4].
This represents a meta-level innovation — an «innovation of innovation» — where
Al optimises the mechanisms and frameworks used to create new products and
services, making the entire innovation pipeline more efficient, predictable, and
ultimately more successful.

Al fundamentally transforms project management by significantly improving
efficiency, effectively reducing risks, and profoundly enhancing decision-making
across the entire project lifecycle. This integration enables a critical paradigm shift
from reactive management to proactive, foresight-driven leadership [5].

Planning (Resource Planning & Adaptive Scheduling)

Intelligent Resource Planning. Al redefines traditional resource planning by
providing predictive information, automating allocation, and ensuring real-time
adaptability. It accurately forecasts resource requirements by analysing historical
data, current workloads, and anticipated project demands, thereby preventing
over-allocation or underutilization and allowing for proactive planning for shortages
or surpluses. Al also optimises task assignments by evaluating team members' skills,
performance history, and workload, dynamically reallocating resources in real-time
in response to changes.

Adaptive Scheduling. Al introduces a new era of adaptive scheduling by
combining automation, precision, and real-time updates. It generates optimised
schedules by analysing complex task dependencies, deadlines, and resource
availability, significantly reducing manual errors and accelerating project initiation.
Crucially, Al actively tracks project progress and dynamically adjusts schedules in
real-time, ensuring continuous critical path management and adherence to timelines.
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Execution

Seamless Execution. Al ensures that project execution is not only efficient
but also resilient to disruptions and consistently aligned with strategic
organisational goals.

Task Prioritisation. Al dynamically prioritises tasks based on evolving
dependencies, critical deadlines, and real-time resource availability, ensuring that the
most critical activities are completed on time.

Automation of Routine Tasks. Al automates a wide array of repetitive and
administrative tasks, such as logging hours, updating statuses, and sending reminders,
thereby significantly reducing administrative overhead. This automation liberates
project managers to dedicate their valuable time and expertise to more strategic
objectives and complex problem-solving.

Monitoring and Control

Real-Time Monitoring. Al-powered dashboards provide live, comprehensive
updates on key project metrics, including task progress, resource utilisation, and
budget adherence.

Predictive Outcomes. Al algorithms analyse extensive historical data to
accurately predict project outcomes, identify emerging trends and patterns, and
enable proactive adjustments to improve overall project performance. This includes
the ability to detect potential delays even before they become apparent in
traditional timelines.

Risk Management

Proactive Risk Management. Al transforms risk management from a reactive
process into a proactive, strategic discipline. It identifies subtle patterns, anomalies,
and correlations within vast project data, leading to a more nuanced and
comprehensive understanding of potential risk factors.

Predictive Risk Modelling. Al leverages advanced machine learning to forecast
potential challenges based on historical data and real-time project variables, enabling
the development of robust and effective risk mitigation strategies.

Continuous Monitoring and Alerts. Automated Al systems continuously
monitor project activities, detecting deviations from planned trajectories and
triggering immediate alerts when potential risks emerge, ensuring swift response
and minimising unforeseen impacts.

Scenario Analysis. Al-driven scenario analysis allows project managers to
simulate various project outcomes under different conditions, aiding in the
development of robust contingency plans tailored to specific risk scenarios.
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Enhanced Decision-Making. Al's ability to process enormous volumes of data
far more rapidly than humans provides project managers with actionable information,
enabling faster, more informed, and objective decisions. This reduces subjectivity
and leads to more data-driven outcomes.

Communication and Collaboration. Al tools, such as chatbots and virtual
assistants, significantly facilitate communication and collaboration by providing real-
time updates and handling routine inquiries. Natural Language Processing (NLP)
capabilities enable Al to analyse verbal and written input, extract key information,
and generate relevant replies, thereby streamlining communication flows. Al can also
perform sentiment analysis on team communications, offering information on team
morale and dynamics.

Let’s look at the comparative Analysis of Al's Influence on Agile versus
Traditional Methodologies. The integration of Al into project management
methodologies presents distinct dynamics across different frameworks.

Impact on Agile Frameworks (Scrum and Kanban)

Agile methodologies, characterised by their emphasis on iterative development
and flexibility, demonstrate a natural synergy with Al tools. They efficiently integrate
Al for predictive analytics and automation, leveraging machine learning technology
to enhance decision-making, risk management, and overall efficiency. Agile
frameworks are particularly well-suited for Al adoption due to their inherent adaptive
nature, which complements Al's dynamic capabilities. Al enhances decision-making
through real-time data analysis, optimises workflows by automating repetitive tasks,
mitigates risks through predictive analytics, and enables intelligent resource
allocation and dynamic scheduling within Agile contexts.

Impact on Traditional Models (Waterfall)

Traditional project management methodologies, typically characterised by
fixed, sequential work processes, generally present more inherent challenges to Al
implementation compared to Agile. Despite these challenges, Al forecasting and risk
assessment systems create significant opportunities to boost efficiency within
traditional models, particularly in areas requiring extensive data analysis and
prediction. Traditional project management approaches achieve notable
enhancements by strategically applying Al to areas such as long-term strategic
forecasting and targeted process improvements.

The research highlights a dichotomy. Agile frameworks naturally integrate Al
due to their adaptive nature, while Traditional (Waterfall) methods, despite initial
challenges, can also achieve significant enhancements through Al, especially in
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strategic forecasting and process optimisation. This observation suggests that Al is
not merely favouring one methodology over another but acts as a unifying
technological force. It bridges the gap between these seemingly opposing paradigms
by infusing data-driven information and automation into both. Al allows traditional
approaches to gain a degree of agility and responsiveness typically associated with
Agile, while potentially making Agile even more efficient and predictable.
This implies Al is a methodologically agnostic enabler, pushing all project
management approaches towards greater data-driven optimisation and hybrid models.

Overall, Al-driven project management tools have become indispensable
across both Agile and traditional frameworks as organisations globally strive to
improve project outcomes. Real-world implementations consistently showcase how
organisations leverage machine learning algorithms, natural language processing, and
intelligent automation to enhance overall efficiency. The research underscores Al's
growing influence on decision-making, forecasting, and project execution,
highlighting its profound potential to redefine the future trajectory of project
management. Future projects are increasingly advised to consider adopting combined
management systems that effectively unite systematic planning methods with Al
capabilities to meet evolving adaptation needs.

The detailed breakdown of Al's pervasive impact across all core PM functions —
planning (resource forecasting, adaptive scheduling), execution (task prioritisation,
automation), monitoring (real-time dashboards, predictive outcomes), and risk
management  (proactive identification, automated mitigation) - reveals
a comprehensive, integrated influence rather than isolated applications. Al is not just
optimising individual project management functions; it is enabling a new, holistic
paradigm of «Intelligent Project Lifecycle Management.» In this model, every stage
of a project is interconnected, continuously informed, and dynamically optimised by
Al, leading to a much more fluid, responsive, and self-correcting project ecosystem.
This goes beyond simple «automation» to «intelligent automation» that learns,
adapts, and proactively guides the project from conception to completion.

The integration of Artificial Intelligence represents a profound transformation,
not merely an incremental improvement, in project management. Al is redefining
innovation within this domain by enabling faster, more informed, and strategic
decision-making, enhancing predictive capabilities, and significantly improving
operational efficiency across the entire project lifecycle. This shift moves project
management from a predominantly reactive function to a proactive, value-driven
strategic imperative.
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DATA SHAPING FOR IT PRODUCT STRATEGY ANALYSIS
USING FUZZY COGNITIVE MODELING

For three aspects of strategic analysis of the implementation of the product
strategy of an IT company (financial results, the level of customer focus of the
product, sales and marketing efficiency), KPIs have been formed, and the influencing
factors are presented in the article. These factors will be used for fuzzy cognitive
modeling in the process of strategic analysis of the product strategy.

Strategic analysis tools are used to analyze the activities of an IT company and
analyze its product strategies. Strategic analysis tools such as VRIO, PESTEL,
HEART Framework, AARRR framework, etc. can be adapted to analyze the product
strategies of an IT company [1]. But as a result of such use, a qualitative analysis of
the strategy is obtained, which may include contradictory conclusions, fuzzy
conclusions. Therefore, strategic analysis tools are most often used together with
analytical methods and methods of managerial decision-making. For example, in the
paper [1] it is proved the feasibility of implementing SWOT analysis using the
analytical hierarchy process (AHP). Fuzzy modeling is an effective tool for
improving traditional strategic analysis methods. For example, The Technique for
Handling Ordinal and Ratio scales (THOR) is used to analyze complex situations,
objects, and systems. For effective use of THOR, it is proposed to use fuzzy logic
tools, which improves the quality of decision-making when working with complex
situations and systems [2]. In the paper [3], it is proved that cognitive and
fuzzy modeling is a powerful tool for strategic analysis of IT company activities.
It is proposed to use the tool of fuzzy cognitive modeling for strategic analysis
of IT company product strategy.

Therefore, it is necessary to solve the problem of choosing KPIs that show the
results of the strategy implementation. Analysis of the values of these KPIs will allow
you to make effective decisions to improve strategy in accordance with the goals of
the IT company's development, for example, it can be an improvement in financial
results, an increase in market share due to an increase in the number of product users,
an improvement in the IT product quality, etc. Such KPIs can also be used for
strategic analysis of an IT company's activities. [4]. But first of all, indicators should

24



characterize the results of product sales on the IT market, and not the results of the
entire company's activities. [5].

The KPIs that must be used to analyze the implementation of the strategy in
three aspects and the factors that affect the value of these KPIs have been formed.

1. The financial aspect of the implementation of the strategy, which is assessed
according to the following KPIs:

— Average revenue per user (ARPU) and Monthly Recurring Revenue (MRR);
Revenue for a certain period depends on the price and number of licenses sold for
a product for a particular user, so it is necessary to assess the impact of the price
factor and the number of subscribers on financial results;

— Customer Lifetime Value (CLTV or LTV) depends on the customer's
retention period and the revenue they generate during that period,;

— Earnings Before Income Tax and Amortization (EBITA) is calculated on
a specific product for a certain period.

2. The level of customer focus of the product is assessed by the following KPlIs:

— Customer retention rate (CRR) depends on the number of customers
«retained» by the product, that is, the number of loyal customers to whom personal
communications and loyalty programs were applied (you can consider the
effectiveness of these programs);

— Churn Rate (CR) depends on the number of customers who were lost during
a certain period, and lost (underreceived) income can also be taken into account;

— Conversion rate (CR) depends on the number of actions of product users that
the user wants the user to take (for example, make a purchase, click on an ad, etc.);

— The Net Promoter Score® (NPS)® measures the number of loyal customers
who recommend and the customers who are likely to recommend the product
(promoters) compared to those customers who criticize it;

— Earned growth rate (EGR) depends on the number of customers who are
involved in the product thanks to word of mouth;

— Customer Satisfaction Score (CSAT);

— Customer Effort Score (CES) depends on the level of ease users can perform
certain actions when working with the product.

3. Sales and marketing team effectiveness:

— Daily Active Users (DAU) and Monthly Active Users (MAU);

— Contract Profitability (CP);

— Average Revenue Per Account (ARPA) depends on the total revenue
generated from the sale of the product for a certain period and the number of users
(customers of the IT company) who generated this income;
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— Win Rate (WR) depends on successful contracts in a given period and all
possible trades that were considered in that period,;

— Average Deal Value (ADV);

— Inbound Qualified Lead Velocity (IQLV) depends on the number of
identified potential leads in the future and existing for a certain period in certain
market segments;

— Customer Acquisition Cost (CAC).

Factors influencing the formed KPIs are determined. As a result of the analysis
of these factors, it was found that there is a group of factors that affect some KPIs
in different ways.

It is proposed to first consider pairs of factors to simplify the analysis.
Based on the selected factors, the main tasks that need to be solved to identify
the relationship between pairs of factors and include them in the list of main factors
influencing the effectiveness of the product strategy are formed.

1. Price and number of licenses sold: the task of establishing the degree of
elasticity of their dependence on each type of client of an IT company.

2. Customer retention costs and the number of loyal customers: the task of
identifying the correlation between these factors and the impact on the number of
added customers due to the recommendations of loyal customers.

3. The number of desired user actions and the number of product
improvements (or product improvement costs): the task of identifying the impact
of each additional product feature affects the dynamics of the number of desired
user actions.

4. Customer satisfaction and product improvement costs: the problem of
estimating the elasticity of satisfaction from additional investment in the product.

5. Number of active users and costs of marketing activities: identifying the
correlation between these factors.

6. Number of successful contracts and costs for selling a product: tasks for
evaluating the current effectiveness of the sales team. Current performance shows
results for a certain period, it is not taken into account that the efforts of the sales
team can produce results in the future, so it is advisable to analyze such factors for
several periods.

7. Customer retention period and customer revenue: the task of identifying
the impact of the revenue received from a customer on the duration of its
retention period.

Such tasks can be solved separately to make short-term decisions to improve
certain KPIs. It is proposed to systematically consider the solution of these problems
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within the framework of cognitive analysis to identify the influence of factors on the
effectiveness of the strategy. Since some factors are measured in qualitative
dimensions, for example, customer satisfaction, it is proposed to construct a fuzzy
cognitive map to model the impact of changes in certain factors on the KPI value and
assess the effectiveness of the product strategy.

Conclusion. Thus, the formed system of factors will be used to conduct fuzzy
cognitive modeling, as a result of which significant factors influencing the
effectiveness and risks of strategy implementation will be determined. And this is the
basis for decision-making to improve the product strategy in accordance with
the strategic goals of the company.
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MODELS FOR MINIMIZING RISKS
IN A CONSTRUCTION PROJECT PORTFOLIO
IN INTERACTION WITH ARTIFICIAL INTELLIGENCE TOOLS

The features of portfolio management are highlighted. The threats and risks
that may accompany the implementation of Al elements in portfolio management of
construction projects are identified. A set of models and methods within the
framework of an approach that will combine the emotional intelligence of the
portfolio management team and the artificial intelligence of the tools of the
corresponding management system is proposed. The model of risk management of
a portfolio of construction projects is presented.

Construction is emerging as an important industry for ensuring the
sustainability of local and national economic systems. The development of construction
will contribute to the development of related industries, the improvement of the labor
market, and the revitalization of the economic development of communities and the
country as a whole. Construction was one of the first civil industries to introduce
project management and still remains one of the leaders in its application.

The understanding that one project does not solve development problems, and
that development projects in general need to be implemented in parallel with
construction projects, was formed more than two decades ago. Therefore, the
construction industry can serve as a classic example of such a structuring of
project-oriented activities, the highest level of which is the project portfolio [1],
in contrast to the Japanese approach, where the activities of organizations are
focused around achieving the mission, and the highest structural element of project
activities is the program consisting of projects [2].

Portfolio management has some differences from project management [3].
Thus, among the domains of portfolio management there are both portfolio
management and portfolio management, attention is paid to the relationship between
the management of portfolio values and risks, the need for coordinated and joint
management of these domains is emphasized. In addition, the main emphasis of
portfolio management is portfolio balancing — effective allocation of resources
between portfolio projects and timely management decisions regarding the portfolio
structure — suspension of individual projects, or inclusion of new ones.
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A separate challenge for managing construction project portfolios is the use of
IT technologies, in particular artificial intelligence tools, models and methods. Let's
identify threats and risks that may accompany the implementation of Al elements in
construction project portfolio management.

1. Insufficient competence of specialists in IT departments of construction
companies for the effective implementation of Al models.

2. Long-term training of Al models and neural networks to achieve the
adequacy of such models to the tasks of managing a portfolio of construction projects.

3. Errors in the operation of Al models.

4. Imbalance between human management and management using
Al models, which may arise as a result of the corresponding organizational and
managerial transformation.

5. The need to implement a scientifically based project for the transition of
construction companies to management using an Al-based decision support system.

6. The need to form a culture of using Al, trust in Al models and tools when
implementing portfolio management with its help.

7. Transferring some of the functions to artificial intelligence, which would be
implemented without human participation, can lead to a partial or complete loss of
controllability of the construction organization.

8. The contradiction between the emotional intelligence of the project portfolio
management team [4] (as well as the management teams of individual projects
included in the portfolio) and artificial intelligence solutions.

In response to the above risks, threats and challenges, a set of models and
methods is proposed within the framework of an approach that will combine the
emotional intelligence of the portfolio management team and the artificial
intelligence of the tools of the corresponding management system (Table 1).
Among the proposed models: a corporate culture model, an Al training model,
a model for building and maintaining trust in Al, a method for cooperation between
the portfolio management team and Al, a method for ensuring the safety of using Al.
The table also identifies which risks and challenges the model or method is aimed at
minimizing, and what can be used in such models (methods).

Based on the results of research in the selected direction, a model of risk
management for a portfolio of construction projects has been developed (Fig. 1).
In the specified model, the portfolio risk management system, which as one of its
components contains a risk management system (based on the proposed models and
methods — see Table 1), carries out management based on the analysis of the
following entities: 1) external influences, 2) artifacts, resources and assets of the
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construction enterprise, 3) the «risk-value» ratio of the portfolio of construction
projects. The results of the portfolio management system (target metrics) should be
minimized risks, a balanced portfolio, harmonized relations between the emotional
intelligence of the team and the artificial intelligence of portfolio management tools.

Table 1. Al In construction
portfolio management

risk mitigation models and methods

Model/method name

What risks and challenges
are being minimized

What does the
model (method) use

Corporate culture
model

Insufficient competence of
specialists, imbalance between
management with the help of
specialists and management
with the help of Al models

Corporate culture
institutionalization
document templates

2  |Al learning model Errors in Al models Using the competencies
and best practices of
industry professionals

3 | The model for The need to create a culture Psychological models,

building and of using Al algorithms for
maintaining trust in Al implementing trust

4 | The collaborative Contradictions between the EI | Tuning models and

approach between team and Al solutions, the need |ergonomics of

the portfolio to implement a project to coexistence between

management team transition construction team emotional

and Al companies into Al intelligence and Al
management

5 |The method for Transferring some functions to |Cybersecurity models

ensuring the safety
of using Al

artificial intelligence, errors
in the operation of Al models

It is also worth noting that an important element of the proposed models is the
emotional intelligence of the project portfolio management team. According to
research, emotional intelligence (EQ) is a set of abilities that allow a project manager
to be aware of and understand both their own emotions and the emotions of others.
People with a high level of emotional intelligence are able to manage their emotional
sphere, their behavior is more flexible, so they more easily achieve their goals
through interaction with other people [5]. In this context, the prospects for research in
the chosen direction can be defined as: the development of construction company-
oriented models and methods for managing the ratio «emotional intelligence of the
portfolio management team — artificial intelligence of management system tools»,
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formalized models and methods for minimizing risks of construction project
portfolios, implementation and refinement of the aforementioned models and
methods based on the results of implementation. In general, the ability of
construction project management systems to: minimize modern risks, balance the
portfolio, maintain harmonized relations between the emotional intelligence of the
team and artificial intelligence of portfolio management tools — is able to ensure the
flexibility of project management systems of construction enterprises, improve their
competitiveness, and have a positive impact on the development of communities and
society in modern turbulent conditions.

External influences

L 11—

Risks and

threats
Project portfolio ‘ Minimized risks
management system L -
—
Porifolio . Portfolio risk management e —
Value-Risk Ratio _ subsystem Balanced portfolio
— e
_— e,
Stakeholder e | Harmonized relationship
values I between EI and Al
S—

I 11

Artifacts, resources and assets of
a construction company

Fig. 1. Construction project portfolio risk management model
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DIAGNOSTICS OF THE TECHNOLOGICAL CUTTING PROCESS
BASED ON NEURAL NETWORK MODELING

A diagnostic method for the cutting process is proposed, based on acoustic
signal analysis and further processing with neuro-fuzzy networks. This approach
enables real-time tool wear detection, reduces monitoring costs, and improves
product quality. The expected outcome is developing an intelligent monitoring system
integrated into the Industry 4.0 concept.

In  modern mechanical engineering production, considerable attention
iIs paid to increasing the efficiency and reliability of technological processes.
One of the key problems directly affecting product quality and production costs is
the timely detection of cutting tool wear. Premature loss of tool operability leads
to a higher percentage of defective parts, increased equipment downtime, and rising
production expenses. Traditional diagnostic methods based on visual inspection or
force and temperature sensors have several significant limitations, including
high equipment costs, complex integration into CNC machines, and limited accuracy
in large-scale production.

A new approach to process diagnostics is proposed, based on registering
acoustic signals and their subsequent processing using neural network modeling
methods. The idea is that characteristic features of tool wear mechanisms are
reflected in the spectral characteristics of noises that occur in the cutting zone [1].
Using microphones as primary sensors makes it possible to collect data at minimal
cost and without interference in machine design. The recorded signals can be
converted into digital form, filtered from noise, and used as input data for artificial
neural networks.

As a basic architecture, it is advisable to consider neuro-fuzzy networks
of the ANFIS type (Adaptive Neuro-Fuzzy Inference System), combining deep
learning and fuzzy logic capabilities [2]. This approach allows for handling noisy
data and uncertainty in signal characteristics and generating adaptive rules for
predicting the degree of wear. Signal processing may include wavelet analysis,
spectral decomposition, and statistical feature extraction (mean value, variance,
mode, median, etc.), increasing the dataset's informativeness for model training.
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The expected result of the proposed method is the creation of an intelligent
monitoring system capable of detecting deviations from regular operation and
predicting the residual life of the cutting tool in real time. This will allow timely
adjustments to cutting modes, avoiding emergencies, and reducing the percentage
of defects [3]. Another advantage is the possibility of integrating the developed
model into CNC machine software, which opens up prospects for building digital
twins of technological processes within the Industry 4.0 concept [4].

The proposed approach's scientific novelty lies in using acoustic signals as the
primary source of diagnostic data, which minimizes equipment costs while ensuring
high sensitivity to changes in the cutting process. Neuro-fuzzy networks for
analyzing such signals provide the basis for adaptive models capable of functioning
under different production conditions without complex reconfigurations [5].

The proposed methodology can find wide application in the mechanical
engineering industry, combining simplicity of implementation with high automation
potential. Its implementation will increase production competitiveness, optimize
tool costs, and improve product quality. Promising directions for further research
include expanding the range of analyzed signals, maximizing the architecture
of neural networks, and creating a prototype software module for integration into
industrial monitoring systems.
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RESOURCE MANAGEMENT MODELS
IN PROJECT AND PROGRAMME MANAGEMENT:
INTEGRATION OF INFORMATION SYSTEMS AND DEVOPS APPROACHES

This thesis is devoted to the study of the integration of information systems and
DevOps methodology in software management with an emphasis on resource
management. It considers modern approaches to automating the processes of
planning, controlling, and monitoring resources, as well as the role of information
platforms in tracking team performance and optimising workload. Particular
attention is paid to the use of artificial intelligence for forecasting resource needs,
assessing risks, and supporting the development of employee competencies. A model
of interaction between information systems and DevOps practices is presented, which
allows to increase the efficiency of software management, reduce project
implementation time and ensure the strategic adaptability of organisations.
Practical cases demonstrate the advantages of using an integrated approach to
increase team productivity and the quality of software products.

In today's environment of digital transformation, effective resource
management is becoming one of the key factors for the successful implementation of
projects and programmes. The growing complexity of tasks and the dynamics of the
external environment require the use of innovative management models that ensure
consistency between the organisation's strategy and project implementation practices.
The integration of information systems and DevOps methodology opens up new
opportunities for improving the transparency, speed and adaptability of processes
in programme management. Current trends in project and programme management
in the context of digitalisation require the effective use of information systems and
the adaptation of innovative management methodologies. Programme management,
which covers a set of interrelated projects, requires coordinated resource provision
and the application of modern management models. One promising approach is the
integration of DevOps methodology, which combines development and operation,
ensuring continuous integration and delivery of results.

In today's environment of digital transformation, resource management in
software management requires a combination of high-tech approaches and modern
methodologies that ensure rapid adaptation to change, increased efficiency and
transparency of management processes. One of the key approaches is the integration
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of DevOps methodology with modern information systems, which allows you to
combine development, operation, and resource management processes within a single
integrated ecosystem. DevOps not only automates work processes but also fosters
a culture of continuous improvement and collaboration between teams, which is
critical for large software initiatives involving numerous teams and highly complex
tasks. Information systems provide integrated programme management support,
enabling progress monitoring, team coordination and effective resource planning.
Resource management models are based on methods for forecasting workload,
optimising costs and flexibly reallocating personnel and technical resources.

The DevOps methodology, in turn, helps to reduce the gap between the
development and implementation stages by automating processes, responding
quickly to changes, and reducing risks. Its integration into programme management
allows for the creation of a unified environment for resource management, where
information systems serve as a platform for data collection, analysis, and
visualisation. Information systems are the basis for collecting, analysing and
visualising data, which helps to optimise resource planning and control. They make
sure different management levels are integrated, help with quick decision-making
and reduce the risk of not using resources efficiently.

Resource management models in project and programme management
are focused on:

» forecasting personnel, financial and technical resource requirements;

» balancing the workload between teams;

 improving the efficiency of time and cost utilisation.

The DevOps methodology, in turn, promotes the integration of development
and operations, enabling continuous delivery of results and rapid response to change.
The combination of DevOps with information systems creates a flexible programme
management environment where resource models are adapted in real time.
The combination of information systems, resource management models, and
DevOps methodology creates the conditions for greater flexibility in programme
management, increased team productivity, and sustainable organisational
development. Information systems in resource management are a fundamental tool
for the digitalisation of programme management. They provide centralised control
over human, technical and financial resources, allow you to track task progress,
conduct performance analytics and forecast team needs in real time. Modern
platforms such as Jira Align, Microsoft Project Online, ServiceNow, Rally Software,
ClickUp and others integrate resource planning, monitoring and control processes,
providing managers with access to detailed information about team workload,
technology infrastructure usage and project status. This makes it possible to
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effectively plan team workloads, reduce the risk of overloading individual
participants, and ensure a balance between the operational needs and strategic
goals of the organisation.

The integration of artificial intelligence into resource management information
systems requires special attention. Al allows you to predict the effectiveness of teams
based on historical data, assess the likelihood of delays in task completion,
automatically adjust plans, and optimise resource allocation. Machine learning
algorithms are capable of analysing large data sets, identifying dependencies and
interrelationships between teams, identifying bottlenecks, and offering managers
options for task allocation with maximum effect. In terms of HR, this allows you to
plan employee competency development, create individual training and career growth
plans, and increase staff motivation and satisfaction, which is critical for IT teams
working in a rapidly changing environment.

The integration of DevOps methodology with resource management
information systems also involves the use of forecasting and planning models.
In particular, models are used that combine task prioritisation by importance and
impact, risk analysis, and assessment of dependencies between teams. Such models
allow programme managers to respond quickly to changes in resources, redirect tasks
between teams, and make effective use of available resources. This approach ensures
process continuity, reduces the likelihood of bottlenecks, and optimises the execution
of software projects within the established deadlines and budget.

Practical cases demonstrate the advantages of such an integrated approach.
For example, international companies that have implemented DevOps in combination
with Jira Align and Al analytics report reduced product delivery times, improved
software quality, and fewer incidents in the production environment. In Ukraine,
large IT companies are also successfully applying similar practices, optimising team
performance, forecasting resource needs, and ensuring process transparency for
management and customers. It is particularly important that DevOps, in combination
with information systems, allows you to create an environment for continuous
process improvement. Managers can receive real-time analytical reports, analyse
team performance, evaluate resource utilisation efficiency, and make informed
strategic decisions. In addition, Al integration allows you to automate repetitive
management tasks, leaving managers more time for strategic decision-making
and team development planning.

Thus, the integration of DevOps methodology and modern resource
management information systems in programme management ensures increased
efficiency, transparency and adaptability of organisations. It allows optimising the
use of human, financial and technical resources, increasing team productivity,
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reducing programme implementation times and supporting staff competence
development. Further research could focus on improving resource demand
forecasting models using Al, assessing the impact of digitalisation of management
processes on programme efficiency, and developing standards for integrating
DevOps and HR processes in large organisations. Integrating DevOps into
programme management practices helps to improve resource utilisation and
coordination among participants. Information systems, combined with modern
resource management models, create a digital environment that ensures transparency,
speed and quality of management processes. This opens up new opportunities for
the development of programme management in the context of global competition
and digital transformation. The integration of information systems and DevOps
approaches into resource management models is shaping a new paradigm for project
and programme management. This ensures greater efficiency, transparency and
predictability of processes, which is critical for achieving the strategic goals of
organisations in the digital age.
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FORMULATION OF A CONCEPTUAL MODEL
OF INFORMATION TECHNOLOGY
FOR INTELLIGENT PATIENT DATA ANALYSIS

The paper presents a conceptual model of an information technology system
for automated processing of laboratory test results from both internal and external
sources. The model includes data format unification, intelligent data analysis, and
result visualization. The use of data mining methods helps detect abnormalities and
supports better medical decision-making. The solution aims to reduce errors and
accelerate diagnostics in healthcare centers.

Nowadays, medical centers offer a wide range of services, among which
laboratory testing holds a significant position. The results of such tests are crucial for
making diagnoses, determining treatment strategies, and planning preventive
measures. However, not all healthcare institutions can perform the full range of
necessary tests within their own laboratories. As a result, external laboratory results
are often used, which may vary in format, data structure, and the naming of indicators.

This creates significant challenges for medical professionals: manual data entry is
time-consuming, increases the risk of errors, and complicates timely diagnostics [1].
At the same time, the prompt interpretation of results and assessment of indicator
dynamics are critically important for effective medical care [2].

In this context, the development of an information technology solution that
enables the automated unification and processing of laboratory test results from
both internal and external sources becomes highly relevant. The use of intelligent
data analysis methods will enhance the accuracy of initial interpretation,
streamline physicians’ workflows, and contribute to improving the overall quality
of healthcare services.

Therefore, the aim of this work is to develop a conceptual model of
an information technology system that automates the collection, unification,
processing, and preliminary analysis of patient laboratory test results (from
both internal and external laboratories) using intelligent data analysis methods.
Such a technology will help reduce the risk of errors, shorten data processing time,
monitor indicator dynamics, and improve the quality of medical decision-making.
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Based on this objective, the following research tasks can be formulated:

— analyse the structure of laboratory test characteristics results obtained from
various sources (internal and external laboratories);

— define the requirements for unifying medical indicators into a format
suitable for automated processing;

— justify the applicability of intelligent data analysis methods for the
preliminary interpretation of results;

— develop a conceptual model of an information technology system for the
integration, processing, and analysis of medical data;

— identify the system components, their functions, and interrelationships
within the framework of the conceptual model.

Table 1. Structure of the Conceptual Model (Key Components)

Component Description

Laboratory Data | A unified storage system for test results from internal and
Repository external sources

Integration Module | Tools for importing data in various formats (CSV, PDF, HL7, etc.)

Semantic Mapping of different names referring to the same medical

Unification indicators

Data Analyzer Intelligent data analysis (IDA) algorithms (clustering,
anomalies, trends) for preliminary evaluation [3]

Visualization Generation of dynamic charts, deviation indicators,

Module and physician recommendations

User Interface Dashboard for physicians/lab technicians to view, edit,

and interpret results

At the first stage, data is received from external or internal laboratories in
various formats: electronic or scanned. Their initial processing is performed by the
integration module, which carries out validation, preliminary structuring, and
conversion of the results into an internal format suitable for further semantic
unification. The next key element of the system is the semantic unification module,
which ensures the consistency of laboratory indicator names.

Standardized results are stored in a centralized laboratory data repository,
which enables tracking the history of indicator changes, constructing time series, and
provides a foundation for analytical processing. The intelligent data analysis module
employs methods of classification, anomaly detection, trend construction, and
forecasting for the preliminary interpretation of results. This allows for identifying

39




deviations from the norm, assessing disease dynamics, and providing the physician
with well-founded analytical insights.

The processing results are displayed through the visualization module, which
generates clear charts, tables, and indicators adapted to the needs of medical
personnel. The final component is the user interface, through which the physician
gains access to the unified test results, their dynamics, system-generated conclusions,
and can interact with the data.

The developed conceptual model of the information technology provides for
the construction of an integrated architecture that enables automated processing
of laboratory test results obtained from both internal and external laboratories.
The primary challenge addressed by the model is the structural and semantic
heterogeneity of medical data, as well as the need to reduce processing time and
minimize errors. The proposed model defines a set of functional components that
interact within a unified information environment.

Thus, the conceptual model serves as the foundation for the further
implementation of an information technology system capable of integrating disparate
sources of laboratory information and enabling its effective intelligent analysis within
a medical center.
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PATTERN-BASED FRAMEWORK
FOR MANAGING ARTIFICIAL INTELLIGENCE INNOVATION
IN SCALED AGILE ENVIRONMENTS

This paper addresses the systemic challenges of integrating Artificial
Intelligence (Al) into products within scaled Agile environments. It proposes
a pattern-based organizational framework to manage the high uncertainty and
complexity of Al projects. The framework introduces a dual-track system, utilizing
a specialized best practices (patterns) Al Leading Team for discovery and Feature
Teams for delivery, alongside a new Al Product Owner role. This process model
offers a structured, de-risked approach on artificial intelligence (Al) in team
management to managing innovation, ensuring development flow is maintained.

1. Introduction

The integration of Artificial Intelligence (Al) and Machine Learning (ML)
capabilities represents a paradigm shift in software development and project
management. While project management has been optimized for a delivery of
well-understood features, they are often ill-equipped to handle the systemic
challenges posed by Al innovation. Organizations operating with multiple teams
frequently encounter significant hurdles, including:

« High uncertainty regarding the business value and technical feasibility
of Al initiatives.

« A lack of concentrated Al expertise, with knowledge sparsely distributed
across teams.

« Architectural and ethical complexity that traditional development does not
account for.

« An inherent need for experimentation that can disrupt the velocity and
flow of established feature teams.

These challenges indicate that a simple extension of existing project
management practices is insufficient. A new model is required — one that embraces
experimentation while protecting the predictable delivery of value. This paper
proposes a practical framework for structuring teams and processes to manage
Al-driven projects effectively in complex environment within a scaled Agile
context. The objective is to present a process model that de-risks innovation,
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clarifies roles and responsibilities, and provides a scalable pathway from initial idea
to full implementation.

2. Approach: a framework based on Agile patterns and organizational design

The approach employed in this paper is rooted in established Agile principles
and organizational design patterns. It addresses the challenges of Al project
management by restructuring not the ceremonies of Agile frameworks, but the
very composition and interaction of the teams involved. The core of this framework
is a dual-track approach that separates the function of discovery from the function
of delivery.

This model synthesizes foundational research on team performance with
proven Scrum patterns to create a new process flow for Al innovation. The primary
components of this framework are:

1. Optimal Team Sizing: Adherence to research-backed principles on team size
to maximize communication and effectiveness.

2. Structural Differentiation: The creation of two distinct team types — an Al
Leading Team and Al-Enabled Feature Teams - each with a specialized mission.

3. Role Specialization: The introduction of the Al Product Owner role to
manage the unique demands of the AI/ML lifecycle.

4. Process Modeling: The definition of clear interaction protocols, handoff
mechanisms, and responsibilities to ensure seamless collaboration between the
specialized teams.

This approach transforms the management of Al from an ad-hoc, high-risk
activity into a disciplined and repeatable process.

3. A dual-track framework for Al project management

3.1. Foundational Principle: Optimal Team Sizing

Effective project management begins with effective teams. Research and
practitioner consensus overwhelmingly support small team sizes. The Scrum Guide
recommends a range of 3-9 developers, as teams larger than this face excessive
coordination overhead, while smaller teams often suffer from skill gaps. For the
complex and collaborative work required in Al, the optimal size is often reported as
5-7 members to maintain high-quality communication. Furthermore, research shows
that smaller teams augmented with Al tools can match or exceed the performance of
larger, conventional teams, suggesting a strategy of keeping teams lean and
augmenting them with technology rather than personnel.
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3.2. Core Structural Components: The Explorer and The Builder Teams

The central thesis of this framework is that no single team can efficiently
manage both uncertain exploration and predictable delivery. Therefore, we model
two distinct team types:

« The Al Leading Team (The Explorer): A specialized, cross-functional
Scrum team established to explore, validate, and de-risk Al-driven opportunities. Its
focus is on discovery and learning, and its primary output is knowledge, validated
prototypes, and clear recommendations, not production-ready code. This team
operates on a short-term, hypothesis-driven backlog, tackling work that is new,
high-risk, or technically unvalidated.

« The Al-Enabled Feature Team (The Builder): A traditional, long-term
Scrum team focused on the delivery and scaling of well-defined features into the
product. This team consumes the validated concepts and reusable components
prepared by the Al Leading Team, integrating them into the production environment.
Their backlog is prioritized by business value, and their success is measured by
deployed features and user feedback.

This separation of concerns allows the organization to innovate safely by
containing the risks of experimentation within the Leading Team, freeing the Feature
Teams to do what they do best: deliver value predictably.

3.3. A New Role for a New Paradigm: The Al Product Owner

The unique nature of Al projects necessitates a specialized leadership role: the
Al Product Owner (Al PO). This is an extension of the traditional PO role, tailored to
the unique challenges of the machine learning lifecycle. While a traditional PO
focuses on well-defined features, an Al PO navigates high uncertainty, manages
probabilistic outcomes, and champions data as a core product component. You need
an Al PO when a product integrates ML-driven features, requires significant
experimentation, or operates in a regulated domain. Organizations can develop this
capability internally by creating a structured development roadmap for existing
Product Owners.

4. A modeling the process flow and interactions

For this dual-team structure to function, clear process models and interaction
protocols are required to prevent the Al Leading Team from becoming a knowledge
silo or a bottleneck. Effective collaboration is achieved through a combination of
Agile practices and Scrum patterns like Dual-Track Scrum, Enabling Specifications,
Scrum of Scrums, and knowledge transfer practices like Swarming. To formalize
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interactions, a RACI (Responsible, Accountable, Consulted, Informed) matrix is
an invaluable process modeling tool.

5. Conclusion

The adoption of Al presents both a significant opportunity and a profound
challenge to established project management approaches. The framework presented
in this paper offers a structured and disciplined approach for scaled Agile
organizations to manage innovative Al projects. By grounding the model in the
foundational principle of optimal team size, differentiating teams by their core
function, and introducing the specialized Al Product Owner role, this framework
directly addresses the primary challenges of uncertainty, complexity, and risk.
However, its success depends on strong leadership, a commitment to cultural change,
and a realistic understanding of its limitations. This framework allows for
a continuous flow of innovation, enabling organizations to build a sustainable and
responsible capability for Al-driven development.
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DEVELOPMENT OF MULTI-PROJECT RESOURCE MANAGEMENT
MONITORING SYSTEMS

Implementation of human resource management monitoring systems will
improve the quality of resource provision in a multi-project environment by timely
response to changes in resource requirements and resource feasibility of projects.
Conducting analysis and assessment of deviations in resource provision of projects
with subsequent response at the multi-project level will reduce the project risks.

The use of resource provision monitoring systems in implementing processes
in a multi-project environment depends on the type of resource. Advanced financial
monitoring systems allow us to track the use of financial resources, systems for
controlling and monitoring the use of material and technical resources ensure timely
resource provision, taking into account availability in the warehouse, planned
deliveries, etc. However, controlling and monitoring the use of human resources in
a multi-project environment remains an issue that needs to be resolved.

In the presence of a project management office, the issue of planning, provision
and further management of human resources in projects of a multi-project
environment is solved by integrating project management systems and personnel
management systems, which are used in the organization and the functioning of
which is ensured by the HR department. In this case, there is a possibility of
obtaining operational information on the resource provision of project and program
elements, which will be taken into account when managing the resource pool of the
multi-project environment.

In the absence of elements of centralized project management in
an organization (which is typical for non-project-oriented organizations), issues arise
regarding the subordination of project resources, coordination of resource allocation
taking into account constraints, and obtaining reliable, relevant operational
information regarding resource requirements and available resource provision.

In order to reduce the negative impact of uncoordinated resource provision and
ensure control over the distribution of human resources, it is proposed to develop
a monitoring system for resource management in a multi-project environment.

Identification of resources in a multi-project environment with subsequent
determination of types of resource deviations and their classification allows for more
effective resource management in conditions of instability and structural uncertainty.
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Classification of resource deviations in projects:

— time deviations (deviations in the timing of work in projects of a multi-
project environment);

— cost deviations (deviations in the cost of resources and, as a consequence, the
cost of the project);

— functional deviations (non-functional use of resources, use of resources for
other purposes, use of resources without taking into account competencies);

— qualitative deviations (resource does not meet standards and norms, resource
does not meet requirements).

The proposed system combines elements of the mastered volume methodology,
resource compliance metrics, resource interaction coefficient, and stakeholder-
oriented resource management metrics. As a result of monitoring the fulfillment of
resource requirements, a resource requirements management plan is formed, which
will allow to manage changes in resource requirements and ensure stakeholder-
oriented resource requirements management.

Monitoring of project resources in a multi-project environment involves
qualitative and quantitative analysis of deviations from planned indicators. As a result
of the analysis of deviations (zero, critical, non-critical, permissible), scenarios are
selected: redistribution of resources, changes in work deadlines, application of donor-
acceptor interaction, completion of the project in case of impossibility of providing
resources [1]. The results of the deviation analysis should be used in post-project
analysis to reduce systemic and legacy risks in a multi-project environment.

*The study was funded by the Ministry of Education and Science of Ukraine in
the framework of the research project 0125U001544 on the topic «Methodology for
ensuring the processes of monitoring and controlling the implementation of project
and program portfolios for project offices in the context of Ukraine's reconstruction».

Reference

1. Dotsenko, N., Chumachenko, 1., Galkin, A., Kuchuk, H., Chumachenko, D.
(2023) Modeling the Transformation of Configuration Management Processes
in a Multi-Project Environment. Sustainability, Ne15(19), 14308. DOI:
https://doi.org/10.3390/su151914308.

46


https://doi.org/10.3390/su151914308

Popova O.
Astar. Marketing, USA

Al TOOLS VS. TRADITIONAL SEARCH:
TRANSFORMATION OF INFORMATION SYSTEMS
IN PROJECT AND PROGRAM MANAGEMENT

Artificial Intelligence (Al) tools such as ChatGPT, Copilot, and Gemini are
changing how people access information. This paper analyzes the growth of Al tools
compared with traditional search engines in the USA from 2023 to 2025.
The findings show a rapid increase in Al adoption: from 8% of monthly users in 2023
to 38% in 2025. Meanwhile, traditional search engines remain stable at 95-96%
usage. These shifts influence information systems and decision-making in marketing
and project management. The paper highlights how innovative technologies reshape
strategies for the future.

Introduction

Artificial Intelligence (Al) has quickly moved from a futuristic idea to
a practical reality. Today it is transforming not only marketing but also the way
projects and programs are managed. One of the clearest indicators of this
transformation is how people search for and process information. For years,
traditional search engines like Google and Bing dominated. But since 2023,
Al platforms such as ChatGPT, Claude, Copilot, Gemini, Perplexity, and DeepSeek
have entered everyday use.

Al Growth vs. Traditional Search

In just two years, Al tools jumped from niche use to mass adoption: only 8%
of Americans used them monthly in 2023, but by 2025 this number had exploded
to 38%. At the same time, traditional search remained stable at around 95-96%
of users. This contrast highlights a new balance between established systems and
innovative tools (see Fig. 1).

The number of heavy Al users (10+ visits per month) also grew dramatically —
from just 3% in 2023 to 21% in 2025. In comparison, heavy users of traditional
search engines stayed nearly unchanged, at about 85-88% (see Fig. 2).
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Traditional Search vs. Al Tool Visits
in the USA 2023-2025

(Percent of desktop devices with >1visit/month to any of the included properties)
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Fig. 1. Al Tools vs Traditional Search (2023-2025)

What Percent of Americans are
Heavy Users of Traditional Search
vs. Al Tools 2023-2025
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Search Volume Trends

Traditional search volume has also started to fluctuate. Between May 2024
and April 2025, activity dropped as low as 93% of the baseline and rose as
high as 111%. This volatility shows how user attention is being shared between
search engines and Al platforms (see Fig. 3).

US Traditional Search Volume
Trend May 2024-April 2025

(i.e. for every 100 searches performed on traditional search engines in April 2024,
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Fig. 3. US Traditional Search Volume Trend (2024—-2025)

Impact on Information Systems

These shifts reveal a hybrid model of information use. Traditional search is still
the go-to for quick facts and navigation. Al platforms, however, are now preferred
for deeper analysis, summaries, and creative tasks. For businesses and project teams,
this means designing information systems that can integrate both worlds.
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Applications in Marketing and Project Management

For marketing, the rise of Al means SEO strategies must expand beyond
Google. Content should be created not just for human readers but also for Al systems
that will summarize and recommend it. Ad strategies are evolving to include
Al-driven recommendations and conversational interfaces.

For project management, Al helps leaders process large volumes of data,
generate insights, and communicate with stakeholders. This reduces time spent on
routine tasks and increases focus on leadership and decision-making.

Ethical and Strategic Challenges

Still, Al adoption brings new challenges:

— Transparency: users may not understand how Al arrives at its answers.

— Bias: if training data is flawed, Al can reproduce these biases.

— Privacy: project and customer data must remain protected.

Project and program managers must therefore treat Al as a partner,
not a replacement.

Future Outlook

Looking ahead, experts predict Al will handle up to 80% of project
management tasks by 2030, such as monitoring and reporting (Harvard Business
Review, 2023). At the same time, MIT Sloan research notes that 95% of companies
investing in Al have yet to see financial returns, often due to poor integration.
This shows the need for adaptive systems where Al and human expertise work
hand in hand.

Conclusion

The rise of Al tools compared to traditional search engines is more than
a change in wuser preference. It signals a deeper transformation in how
information systems support marketing and project management. For organizations,
the key lesson is that innovation is no longer optional. Success depends on embracing
Al as an integral part of future strategies.
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Appendix

Growth Rate of Americans Visiting
Al Tools 1X+/Month 2023-2025

(Growth rate vs. previous month of desktop device visits)
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Distribution of Visits to Traditional Search
Engines from US Desktop Devices 2023-2025
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Distribution of Visits to Al Tools from US
Desktop Devices 2023-2025

mO visitsfmonth  m1-3 visits/month W 4-9 visits/month 10+ visits/month
100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
IRIIPIIIIIIIII T I I IV F TV VI DD Y
P EFLE ‘;3"63 o g90) STSFTFTELL ,3.»’2’?90 SSF TS QG'U PEELEY

Includes visits to: @Chatcp'r ¥ Claude ¥ Copilot Gerﬁini % perplexity  (Q) deepseek

Source: multi-million device clickstrearn panel provided by i\; Datqs Assermnbled & analyzed by sparkT(‘ rm

Fig. A3. Distribution of Visits to Al Tools (2023-2025)
References

Assembled & analyzed data. (2023-2025). Multi-million device clickstream
panel, USA: Growth of Al Tools vs. Traditional Search Engines. Internal dataset
(conference report).

Nieto-Rodriguez, A., & Viana Vargas, R. (2023, February 2). How Al Will
Transform Project Management. Harvard Business Review. Retrieved from
https://hbr.org/2023/02/how-ai-will-transform-project-management

McKinsey & Company. (2023). The State of Al in 2023: Generative Al’s
Breakout Year. Retrieved from
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-
economic-potential-of-generative-ai-the-next-productivity-frontier

52



MIT Sloan Management Review. (2023). Why Al Companies Struggle
Financially. Retrieved from https://sloanreview.mit.edu/article/why-some-ai-
companies-struggle-financially

WIRED. (2024, May 14). The End of Google Search Is Coming. Retrieved from
https://www.wired.com/story/google-io-end-of-google-search/

Grand View Research. (2024). Artificial Intelligence in Marketing Market Size,
Share & Trends Analysis Report, 2024-2030. Retrieved from
https://www.grandviewresearch.com/industry-analysis/artificial-intelligence-
marketing-market-report

Project Management Institute (PMI). (2023, October). Shaping the Future of
Project Management With Al. Retrieved from
https://www.pmi.org/learning/thought-leadership/shaping-the-future-of-project-
management-with-ai

53



Semko I., Semko O.
Cherkasy State Technological University

DIGITALIZATION AND ENERGY EFFICIENCY PROJECTS:
RISKS AND OPPORTUNITIES

The study identifies key risks inherent in the implementation of digital projects
in the field of energy efficiency, including financial, technical, organizational, and
regulatory aspects. At the same time, it substantiates the strategic potential of
digitalization as an integrative tool for enhancing project management efficiency in
the energy sector and for the gradual adaptation of enterprises to the requirements of
international green energy standards and climate initiatives.

Contemporary conditions of global warming, energy instability and increasing
regulatory pressure on enterprises require addressing energy efficiency, reducing the
carbon footprint and transitioning to sustainable models of energy consumption.
In this context, digitalization and the implementation of energy efficient projects
become particularly relevant.

The advantages of introducing digital technologies into energy management
as the foundation for building systemic energy efficiency were analysed in detail
in the previous study [1]. In this paper we focus on the risks of digital projects aimed
at energy efficiency.

Digital technologies redefine the approach to energy consumption management
through accurate monitoring, rapid analytics and process automation.
The deployment of energy monitoring systems makes it possible to track energy
consumption at the level of facilities, workshops and equipment, revealing losses
and inefficiencies. Automated control enables dynamic regulation of consumption
depending on load or external conditions. The ability of digital systems to accumulate
large amounts of data on a single platform ensures accurate forecasting, risk analysis,
consumption modelling and evaluation of the effectiveness of measures.

The implementation of energy efficient projects is often accompanied by
anumber of risks that may lead to delays in implementation, budget overruns,
insufficient return on investment, technical or organisational incompatibility of new
solutions with the existing infrastructure, low efficiency due to lack of qualified
personnel, limited funding or stakeholder resistance to change. The key risks of
digital energy efficiency projects are presented in Table 1.
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Table 1. Risks of Digital Energy Efficiency Projects

Risk Group Essence of Risk Impact on Project
Financial High initial costs, lack of Refusal to implement, delays or
accessible financing partial realization of the project
Personnel Shortage of qualified specialists |Inefficient use of digital tools,

in IT, energy management,
analytics

implementation failures

Technological

Incompatibility of new
technologies with existing
equipment or systems

Malfunctions, additional costs for
adaptation or replacement

Organisational

Staff resistance, low level of
digital culture within the
organisation

Low engagement, reduced change
effectiveness, initiative stoppage

Managerial Outdated business models, Mismatch between technical
strategic errors in the solutions and business goals,
digitalization process [2] increased correction costs, lower

overall initiative efficiency

Information Cyberattacks, unavailability or  |Data leakage, system downtime,
poor quality of input data, lack  |erroneous management decisions,
of an integrated database ineffective optimisation

Legislative Absence of regulatory framework |Implementation delays, decreased
(standards, licensing, etc.) investor confidence

Social Growth of socio economic Delays, conflicts of interest,

inequality due to uneven
digitalization of society [2]

additional measures to bridge the
digital divide

Environmental

Increase in electricity
consumption (additional load
on power grids)

Complications in complying with
environmental standards,
prolonged implementation, higher
capital expenditure

Force majeure

Natural disasters, energy and
political crises, military conflicts

Project suspension, damage to
equipment and buildings, loss
of financing

Risk management of digital energy efficiency projects is carried out in
accordance with the strategy developed by the project team, taking into account
project specifics and the methodological principles of PMBOK [3].

At present, classical risk management methods can be supplemented by digital
tools such as Big data analytics, digital twins, predictive models and artificial
intelligence based decision support systems.

For example, Big data analytics facilitates the processing of large volumes of
data obtained from SMART meters and SCADA systems, automating risk analysis,
reducing the influence of subjective expert assessments and accelerating managerial
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decision making. Digital twins make it possible to model the behaviour of energy
systems under various scenarios, forecast the consequences of risk impacts without
interfering with real objects, and identify bottlenecks or potential failures before
they actually occur.

Predictive models, as a proactive management tool, make it possible to forecast
the probability of risks in the future, creating opportunities to develop optimal
risk mitigation strategies.

Al-based decision support systems are promising and abundant in potential.
Machine learning enables these systems to process vast datasets, recognise complex
patterns, adapt to new conditions and continuously improve their forecasts and
recommendations. In the context of energy efficiency projects, Al can assist in risk
management, anticipate risks proactively and ensure proactive governance in
a turbulent environment [4].

Despite the existing risks, the synergistic potential of digitalisation and energy
efficiency opens up great opportunities for enterprise competitiveness and
compliance with international energy efficiency standards.
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DEEPCQ+: ROBUST MADRL ROUTING
FOR DYNAMIC MANET/FANETS

Routing in highly dynamic MANET/FANET swarms is hindered by rapid
topology changes and intermittent links. We introduce DeepCQ+, a scalable
extension of CQ+ with a single multi-agent deep RL policy (CTDE) that switches
between unicast and adaptive flooding. Agents use a lightweight top-K neighbor
encoding of CQ confidence/hop metrics, while a PPO policy learns to trade off
delivery and overhead. A reproducible ns-3 (v3.39) slotted testbed with Random
Waypoint mobility evaluates goodput and normalized MAC overhead. Baselines
(unicast only) show goodput rising 0.66—0.85 when N increases 20—50, while
overhead drops 0.15—0.062. These trends expose N=30-40 as the critical regime
where adaptive flooding is most beneficial and motivate the DeepCQ+ controller.

Highly dynamic MANET/FANET scenarios (emergency response, UAV
swarms) suffer from frequent link breaks and time-varying contention. Classical
proactive routing performs well in steady topologies but incurs re-convergence losses
under mobility. Flooding improves reachability yet increases overhead. Learning-
based control can adapt flooding decisions online using only local signals, preserving
robustness with lower cost. We target this problem with DeepCQ+.

CQ/CQ+ maintains, per neighbor j and destination d, an estimated hop count
and a confidence level updated from ACKSs. Routing selects the neighbor that
minimizes the product “expected hops x uncertainty”, and triggers probabilistic
broadcast when confidence is low. We retain this structure but replace the
unicast/broadcast switch with a shared MADRL policy so that all nodes can
adaptively explore/exploit under partial observability.

State. Each agent encodes top-K (K=4) neighbors using CQ tuples (c,h),
first-order deltas, and two flags indicating how the current packet was received
(unicast/broadcast) and the previous local action.

Policy & training. A PPO actor (shared across nodes) is trained with
centralized rollouts; execution is fully decentralized. Reward combines delivery,
failed transmissions and normalized ACK count to explicitly penalize
replication/overhead.
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Scalability. Parameter sharing makes the policy size independent of N,
enabling transfer from small training topologies to larger swarms.
All experiments use ns-3 v3.39, ad-hoc Wi-Fi and a slotted runner. The arena

Is a square L=300 m; mobility — Random Waypoint with V€[1,2]m3_1; slot = 20 ms.
Each episode lasts T=3000 slots; traffic generation stops at T, =2000 and
the simulation drains queues thereafter. We N e{20,30,40,50} with 4 and

8 concurrent unicast flows.

Goodput — delivered/injected packets (unique at the destination). OH2 — total
MAC transmissions (data+ACK-+control) per delivered data packet, normalized by N
(lower is better). Points in figures are means across the two loads; bars are 95% CI.

Fig. 1 shows that goodput is flat at low densities and increases with N: =0.66
(N=220), =~0.63 (N=30), =~0.72 (N=40), ~0.85 (N=50). Wider CI at N=30-40 reflects
sensitivity to load (4 vs. 8 flows).

Goodput vs N (95% CI)
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Fig. 1. Impact of Node Count on Goodput
for Unicast MANET Routing (95% ClI)

As seen in Fig. 2, OH2 decreases monotonically beyond N=30: =0.15
(N=20-30) — ~0.08 (N=40) — =~0.062 (N=50). Denser topologies shorten paths
and reduce retransmission pressure.
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Mormalized Overhead vs. N
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Fig. 2. Normalized Overhead (OH2) vs. Network Size under RWP Mobility

Fig. 3 shows goodput with compressed y-axis for direct comparison
to CQ+ and DeepCQ+ in subsequent experiments. Tab. 1 aggregates raw
outcomes per setting.
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Fig. 3. Baseline Goodput across N (y-axis harmonized for comparison)

59



Table 1. Aggregate outcomes per scenario

tag N | flows | Injected | Delivered | Goodput OH1 OH2
baseline | 20 4 8000 5182 0.64775 | 0.142667 | 0.142667
baseline | 20 8 16000 10697 0.668652 | 0.144475 | 0.144475
baseline | 30 4 8000 5825 0.728125 | 0.125345 | 0.125345
baseline | 30 8 16000 8536 0.533500 | 0.175832 | 0.175832
baseline | 40 4 8000 6517 0.814625 | 0.067151 | 0.067151
baseline | 40 8 16000 10067 0.629188 | 0.091154 | 0.091154
baseline | 50 4 8000 6904 0.863000 | 0.061037 | 0.061037
baseline | 50 8 16000 13555 0.847187 | 0.062117 | 0.062117

We have presented DeepCQ+, a MADRL extension of CQ+ that preserves
local, low-overhead signaling while learning robust broadcast/unicast switching.
We have released a reproducible ns-3/Matlab pipeline and reported baselines
that improve goodput from =<0.66 to =<0.85 and reduce normalized overhead
from ~0.15 to ~0.062 as N increases from 20 to 50. Ongoing work integrates
the trained PPO policy online and benchmarks against CQ+ under higher mobility
and jamming; we will report absolute gains and ablations in the full paper.
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PROBLEMS OF DESIGNING CRITICAL CONTROL SYSTEMS

A problem that occurs frequently in control engineering is to control an output
of a system subjected to external inputs so that the absolute value of the output is
within a prescribed bound. Such types of the systems in scientific literature are
known as critical. In this paper some problems related to critical control systems
design are evaluated. The main aspects to the design of controllers are described.

In problems of synthesis of control systems for objects of various classes,
a situation often arises when some controlled signal of a closed system v
(for example, an error) must be within predetermined [1] rigid boundaries E so that

|v(t,w)| <E VteR

under arbitrary external influences w (external reference signal or disturbance).
Any violation of these boundaries by the controlled signal is unacceptable, and in
some cases leads to emergency situations. In scientific literature, such control
systems are called critical.

Since any real control object is subject to various types of disturbances
(deterministic, stochastic, chaotic), the goal of the designer of a critical system is to
prevent the controlled signal of the system from going beyond the specified
boundaries under arbitrary external influences. Thus, the invariance of the output
signal with arbitrary disturbance is the defining quality of critical systems.

The quality of management processes is largely determined by the adopted
optimization criterion [2], the choice of which is the initial stage of synthesis.
It should be noted here that this stage is poorly formalized and is largely determined
by the tastes and preferences of the designer. Moreover, since a set of different
requirements is usually imposed on the quality of the management process, a whole
host of often contradictory criteria must be taken into consideration, the reduction of
which can be carried out either using multi-objective programming methods or based
on the operational approach.

The quality of management processes is largely determined by the adopted
optimization criterion, the choice of which is the initial stage of synthesis. It should
be noted here that this stage is poorly formalized and is largely determined by the
tastes and preferences of the designer. Moreover, since a set of different requirements
Is usually imposed on the quality of the management process, a whole host of often
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contradictory criteria must be taken into consideration, the reduction of which can be
carried out either using multi-objective programming methods or based on the
operational approach [3].

In the process of designing multi-purpose control systems, an approach based
on the introduction of a single criterion, either by means of a particular convolution
and subsequent search for an effective point, or on the translation of all criteria except
one into constraints and subsequent solution of a nonlinear programming problem,
has been widely used [4]. A distinctive and defining feature of critical systems is the
absence of a single criterion as such. All requirements for the quality of control
processes can be specified in the form of systems of inequalities, and the introduction
of any new requirement simply leads to the appearance of a new inequality in the
system. In this regard, the design of critical control systems is largely associated with
the development of effective numerical algorithms for solving problems in real time
of systems of inequalities under conditions of a priori uncertainty about their
parameters. Here it should be noted that this problem is in many respects similar in
content to the problem of adaptive identification under limited interference, although
it significantly exceeds it in complexity.

Today, we have to admit that the problem of critical control is far from being
solved and the search for effective algorithms for its solution is a pressing task.
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STRATEGIC COMMUNICATIONS MODELS
IN A CONSTRUCTION PROJECT TAKING
INTO ACCOUNT A PROJECT ENVIRONMENT TURBULENCE

The importance of construction project implementation is emphasized.
The modern environment of construction projects is characterized as turbulent.
The main components of environmental turbulence are identified. Key stakeholders
of construction projects are defined. A model for managing strategic communications
of construction projects with key stakeholders in the «input-output» format is
proposed. A SWOT analysis of the proposed approach is conducted. Prospects
for further research are outlined.

Construction projects are extremely important and in peacetime as such,
representing a driving force for the economy, their importance during wartime only
increases, particularly in the context of the urgent need to implement fast, high-
guality and effective restoration projects. However, such implementation requires
new scientific tools, appropriate models and methods that would enable high
efficiency in the modern conditions of the project environment [1].

The external environment of construction projects can be characterized as
highly turbulent. The main components of such turbulence include a number
of factors, including:

— the war caused by the aggression of the russian federation against Ukraine,
and the corresponding military risks of destruction and/or obstruction of the work
of construction workers;

— general chaos of the project environment, which is associated with the onset
of the BANI world: Brittle, Anxious, Nonlinear, Incomprehensible [2, 3];

— the introduction of artificial intelligence, the work of such intelligence and
the unpredictability of the consequences of its work (interference) in the construction
project management system;

— increased attention of the local community (within which the construction project
is implemented) and society as a whole to construction companies and their projects.

As a result of the above turbulence factors, with an emphasis on the last of the
above factors, there is a need to minimize such turbulence, to apply proactive models
and methods of project management, which in particular provide for coordinated
targeted actions in accordance with one's own strategy. In this context, one of the
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directions for implementing proactivity is the field of strategic communications,
which (in particular, but not limited) is aimed at establishing effective interaction of
the project with its turbulent environment — through the implementation of
appropriate strategies, which are proposed to be developed and implemented
for key stakeholders of the construction project.

One of the apt definitions of this field belongs to Christopher Paul: «strategic
communications is a systematic series of long-term and consistently interconnected
actions carried out through strategic, operational and tactical levels that allow us to
understand target audiences and channels where the message can be placed to
establish the desired types of behavior of the target audience» [4].

Let’s propose a model for managing strategic communications with key
stakeholders in the «input-output» format for construction projects (Fig. 1).

For construction projects, according to the results of the analysis [5],
the following key stakeholders can be identified:

— clients — the final beneficiaries of the project product who receive a physical
asset as a result of its implementation; in construction projects, they can mainly be
represented by citizens of Ukraine who receive new or restored housing;

— the local community within which the construction project is carried out;
accordingly, the project product falls on the community's balance sheet, creates for
the community the values of new (restored) infrastructure and new opportunities
for the development of the community’s economy;

— the state or society as a whole, whose interest is caused by the restoration
and development of infrastructure, the improvement of entrepreneurial activity,
which is facilitated by construction as a locomotive of the economy, employment of
the population and taxes;

— counterparties (suppliers and contractors) who are interested in contracts
(both current and future, the probability of which increases under the condition of
successful cooperation in the current contract and a successful communication
strategy for further interaction with the construction company) for the development of
their own economic activities.

The structure of the proposed model (see Fig. 1) provides for three categories
of input artifacts: key stakeholders (clients, local community, state and contractors),
sources of turbulence (war and military risks, BANI environment, turbulence caused
by Al, and turbulence of society), methodological basis (strategic communications
approaches, classical project management standards, Agile methodology and its
frameworks, approaches to stakeholder engagement). At the intersection of the values
of each type of stakeholder and the entire set of sources of turbulence, the strategic
communications management system should generate typical models of strategic
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communications. For example, models of strategic communications with clients of
a construction company should take into account turbulence caused by war and
military risks, BANI environment, turbulence caused by Al, and turbulence of
society. Similarly, for other types of stakeholders.

Sources of turbulence

BANI
world

Key stakeholders
x System of SC management

SC-models with Clients

SC-models with Local community

pact of models

SC-models with State

Integral im

SC-models with Counterparties

Strategic Classic Agile Approaches to
communications PM :thodology anc HELG
approaches standards its frameworks engagement

‘Methodological basis

Fig. 1. Model of a strategic communications management system
in the «input-output» format

The generated impacts by each type of model are integrated, and the strategic
communications management system make an integrated impact on both the sources
of turbulence (if such an impact is possible) and on stakeholders when implementing
strategic communications with them. Such feedback can cause adjustments to the
strategic communications plan based on the results of processing current messages
from stakeholders and changes in the turbulent environment. The structure of
individual models of strategic communications with each type of stakeholder
(and tailoring of the typical model for each stakeholder) should include:

— identified and assessed stakeholder values;

65



— models and methods for assessing progress in achieving values;

— models and methods for implementing strategic communications with
stakeholders;

— aplan for implementing strategic communications with stakeholders;

— a model for the process of making changes to the plan for implementing
strategic communications with stakeholders.

If we conduct an express SWOT analysis of the proposed approach, then the
following can be distinguished. Its strengths should be considered: systematicity,
taking into account turbulence, proactivity. Its weaknesses should be considered:
insufficient research, insufficient formalization, fragility in the face of catastrophic
scenarios. Threats should be considered: the implementation of catastrophic
scenarios, the occurrence of large-scale risks, the decline of the construction industry
or a decline in the market for construction companies, as well as a lack of qualified
personnel in the market. Opportunities should be considered: the development of the
stability of the construction company’s management system to turbulence, improving
reputation, better opportunities in the implementation of subsequent projects.

As prospects for further research in the chosen direction, further formalization
of models and methods for implementing strategic communications with all types of
key stakeholders of a construction project can be highlighted.
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ANALYSIS OF MODERN METHODS
FOR DETECTING AND RECOGNIZING OBJECTS
BASED ON COMPUTER VISION TECHNOLOGIES

The article provides an analytical review of modern approaches to object
detection and recognition based on deep learning. It examines the architectures
of Faster R-CNN, SSD, YOLO, EfficientDet, and transformer-based models.
A comparison is made in terms of accuracy, speed, and computational requirements.
The advantages and limitations of each approach are identified, and promising
areas for development are outlined, taking into account current trends.

Computer vision is a branch of artificial intelligence that deals with the
acquisition, processing, and interpretation of visual information to simulate human
vision. The main goal of this method is to automatically analyze images for decision-
making. The COVID-1 pandemic and military actions on the territory of Ukraine
have stimulated the development of automatic object recognition technologies
in the fields of trade, security, and logistics. The growth in the volume of visual data
determines the need for more effective analysis methods.

The purpose of the study is to analyze common object detection algorithms,
evaluate their characteristics, and identify promising areas. The main tasks are
to compare architectures, advantages, and disadvantages, as well as to compare
key indicators.

Modern detection models are classified according to the number of processing
stages. Two-stage models perform two consecutive steps: first, they generate
regions where objects may be located (Region Proposal), and then they classify
and refine the coordinates of each of them, for example, Faster R-CNN, an approach
that provides high accuracy but requires significant computational resources and
works slower. One-stage models combine both steps into a single process and predict
the position and class of objects in a single pass through the network. Examples
include YOLO and SSD, which are characterized by high speed but are less accurate
for small or overlapping objects.

Faster R-CNN belongs to two-stage models. The first stage performs the
generation of regions of interest, the second — classification and regression of
coordinates. The algorithm shows high accuracy (up to 90% mAP) and works well
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with small objects, but its performance is only about 7 frames per second even on
a powerful GPU. Because of this, the model is used in tasks where accuracy is
important, such as in medicine.

SSD (Single Shot MultiBox Detector) is a single-stage architecture that
processes images in a single pass. It is faster than Faster R-CNN, delivering
20-37 FPS, but its accuracy is lower, especially for very small objects. SSD is used
for video surveillance systems and real- time tasks.

YOLO (You Only Look Once) is an example of the fastest models.
It breaks the image into a grid and simultaneously determines the coordinates
and classes of objects. Modern versions (YOLOvV5, YOLOvVS8) operate at a speed
of 30-45 FPS, making them optimal for interactive systems and unmanned
transport. The disadvantage remains lower accuracy in cases of significant overlaps
or small details.

EfficientDet uses balanced architecture scaling, which allows it to achieve up
to 89% mMAP accuracy with moderate resources. This model is popular for mobile
applications but requires complex configuration.

Transformer architectures (DETR, RF-DETR) and their modifications use
an attention mechanism to model global relationships in an image. These models
provide high accuracy (85-92% mAP), but are slower than single-stage solutions
and require significant computational resources.

Table 1. Comparative characteristics of methods

: Accurac Performance | Computational
Method Architecture (MAP) y (FPS) requﬁ rements
Faster R-CNN Two-stage 85-90% ~7 High
SSD Single-stage 75-85% ~20-37 Medium
YOLO (v3-v8) Single-stage 70-85% 30-45 Medium
EfficientDet Optimized 78-89% 20-30 Moderate
DETR /RF-DETR |Transformer 85-92% 1020 High

An analysis of modern computer vision methods for object detection
and classification shows that the choice of algorithm depends on the task at
hand, available computing resources, and requirements for accuracy and speed.
Single-stage models, such as YOLO and SSD, demonstrate high speed and
are suitable for real-time applications, but they are inferior to two- stage models in
terms of accuracy when working with small or complex objects. Two-stage solutions
such as Faster R-CNN remain the standard for high-precision research, but require
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more resources and processing time. Segmentation-based methods, such
as Mask R-CNN, open up new possibilities for analysis, but are more complex
to implement.

In this context, a promising direction for development is the creation of
hybrid approaches that can combine the speed of single-stage architectures with the
high accuracy of two-stage models and improve energy efficiency and algorithm
optimization for mobile and embedded systems, as they operate under resource
constraints and require maximum performance at minimum cost. Thus, further
research will focus on developing universal solutions that can strike a balance
between accuracy, speed, and resource efficiency.
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IJEHTUPIKAIIA OCHOBHUX ITAPAMETPIB
TPAHCKOPAOHHOI' O ITPOEKTY Y CO®EPI BE3IIEKA

Management of cross-border security projects is a complex process due to
multi-level interaction between state structures, international organizations and other
actors operating in heterogeneous political, economic and security contexts.
The aim of the work is to identify and describe the main parameters of cross-border
projects, as well as analyze their impact on the dynamics of implementation.
Formalization of these parameters is interpreted as an important strategic tool for
increasing the adaptability, manageability and effectiveness of projects in a complex
environment with an increased level of risk.

VYrhpaBniHHS ~~ TpPaHCKOPJAOHHUMU  TpoekTamMu Yy  chepi  Oesmeku
CYTIPOBO/IKYETHCSI BUCOKUM PIBHEM CKJIATHOCTI, 3yMOBJICHHUM 0araTOKOMIIOHEHTHOIO
IPUPOJIOI0 B3aEMOAIT MK JepkaBaMH, OpraHi3alisiMd Ta IHCTUTYIISIMU, SKi
(GYHKIIOHYIOTh Y PI3HUX TOJIITUKO-TIPABOBUX, CKOHOMIUYHUX Ta OE3MEKOBUX YMOBAX.
Oco06MBO1 aKTyaJbHOCTI 1A MpobOsiemMa HaOyjia 4epe3 KPU30BI CHUTyallli, 30Kpema
BOEHHUI CTaH, KOJM TPaguLIiHI MOJEJl YIpaBilHHSA HE 3a0€3MeuyloTh HaJIEKHOI
THYYKOCTI Ta aganTuBHOCTI [1, 2].

3 orysay Ha 1€ BUHUKAE HEOOXITHICTh Y CUCTEMHOMY MiAX0/I1 A0 (hopmaizarii
napaMmeTpiB TPAHCKOPJOHHOTO MPOEKTY, TOOTO BHUOKPEMIIEHHSI Ta CTPYKTYPOBAHMIA
OMKC OCHOBHHMX 3MIHHUX, II0 BU3HAYAIOTh JIOTIKY ()YHKIIIFOBaHHS, pearyBaHHS Ha
pU3MKH Ta €(EKTUBHICTh JOCITHEHHS TmocTaBiieHuXx Iiied. Taka dopmamnizaris
CIIYT'y€ MIAIPYHTSM JJIs MOOYJOBU aHATITUYHOI a00 KOMII FOTEPHOI MOJEINI, SKa Ja€
3MOTy MPOTHO3YBAaTH pe3yJbTaTH, MOJENIOBAaTH CIEHapii pPO3BUTKY MOAIN Ta
OOIPYHTOBAHO NPUIIMATH YIPABIIHCHK] PIILICHHS.

Mera nocnipkeHHsT — OOIpYHTYBaHHS BHOOpY, ONKMC OCHOBHHMX ITapaMeTpiB
TPAHCKOPJIOHHOTO TIPOEKTY B Tamy3i Oe3mekw Ta kiacudikaiis iX BIDIUBY Ha
POEKTHY JUHAMIKY.

OnHi€ero 3 OCHOBHUX MpoOJieM y peaii3aliii moJAI0HMX MPOEKTIB € BIJICYTHICTD
yHIBEpPCAIbHOI CUCTEMH MapaMeTpHu3allii, 1o JaBajia 6 3MOry HIBUIKO ¥ €(EeKTHUBHO
aJanTyBaTH YIPABIIHCHKI PIIIEHHS 10 3MiH cepefoBumia. Jlig ii po3B’si3aHHA
HEOOX1THO BIPOBA/KyBaTH (OpMaIi3oBaHUN MIiAXiA 1O OMHUCY IMPOEKTY, TOOTO
BU3HAYEHHSI YITKOI CTPYKTYpHM OCHOBHHUX MapaMeTpiB, LIO0 BIUIMBAIOTh HA XiJ,
pe3yJbTAaTH M KUTTE3AATHICTh MPOEKTHOT AisIbHOCTI. Taki mapameTpu MarTh OyTH
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HE TPOCTO TMEPETIKOM BXITHUX 3MIHHUX, a JIOT1YHO IIOB’S3aHOI0 CHUCTEMOIO, IO
3BaXa€ SK HAa BHYTPIIIHI MNPOLECH YIOPABIIHHSA, TaK 1 Ha 30BHIIIHI 3arpo3u
it pusuku [2-4].

dopmMadizailis 3 UHOTO NOTJSAY BUKOHYE 0/pa3y Kiibka ¢yHkuii. [lo-nepiue,
3a0e3medye METOJOJIOTIYHY OCHOBY JJisi  MOOYJOBH  MaTeMaTHYHUX  abo
CUMYJIALIMHUX MoOJeNed, sKI MOXYTh OyTH BHKOPHUCTaH1 Jii TPOTHO3YyBaHHS
e(eKTUBHOCTI ympaBliHCbKUX crparerid. I[lo-mpyre, dopmamizamis gae 3Mory
aHali3yBaTU YYTJIMBICTh CHUCTEMU [0 PI3HUX (AKTOPIB PU3HKY, IO € OCOOJIHUBO
BaXJIMBUM Yy O€3MEKOBOMY CEKTOpi. I, MO-TpeTe, BOHA € BaXKIMBOIO JUIS MPOLECY
nugpoBizalii ynpaBliHHS, SKUAW mepeadavae aBTOMATU3ALI  MOHITOPHHTY,
3BITHOCTI, aJJallTHBHOTO IJIAHYBaHHS Ta iH(OpMaIliitHOT B3aeMOI1.

BaxxnuBoro yMoBOIO MOOYJIOBM MOJENI € TakKoX yBara J0 OCOOJMBOCTEH
Oe3nexkoBoro cexkropy. Ha BiamiHy Bia TpaaMIiiHUX TPaHCKOPJOHHUX IPOEKTIB
(Hanmpukiaz, B 1HOPACTPYKTYpl UM E€KOHOMIIl), O€3MEKOBl 1HILIATUBU CTUKAIOTHCS
3 OUIbII BUCOKUM CTYNEHEM pPHU3HUKY, HECTaOUIbHOIO TMOJITHYHOIO CHUTYAIII€lo,
00MeXeHOI0 Tepe0auyBaHICTIO Ta BUCOKMMU BUMOTaMH 0 IIBUKOCTI pearyBaHHS.
Ile BuMarae po3MIMpPEHHS KIACUYHUX MOJEJEH MPOEKTHOIO YIPaBJIIHHS BHACIIIOK
JOJIy4eHHsSI JIOAATKOBMX 3MIHHHMX, Takux sK 1H(QopmaniiiHa Oe3neka, MpaBoBi
Oap’epu, omepaTUBHA JIOTICTHKAa B YMOBaX HAJI3BHYAMHOI CHUTYyaIlli, JIOJICHKUM
(dakTop y 30H1 00MOBHX A1 TOLIO.

Kpim Ttoro, B Momeni Oeperbcsi 10 yBaru HEOOXIIHICTh BUKOPHUCTAHHS
IHCTPYMEHTIB aJallTUBHOIO YNPaBIiHHA. 30KpeMa (opMaiizoBaHi NapaMeTPHU MarOTh
JaBaTH 3MOTy OyJyBaTH THYYKI CTpaTerii, 10 3MIHIOIOTBCS B peajbHOMY daci
3alIe)KHO Bij cueHapito. lle gocsraerbcsi 3a JOMOMOTOIO JOJAaBaHHS €JIEMEHTIB
CLIEHAPHOTO MOJIETIOBAaHHS, WMOBIPHICHOIO aHajli3y, BHUKOPUCTAHHS NPUHLUIIIB
HEUITKOI JIOTIKH Ta CUCTEeM MPHUUHSATTS pillleHh Ha OCHOBI Aanux (data-driven decision
systems). Taka cTpykrypa 3a0e3nedye HE JIMIIE OMUC PEATBHOTO CTaHy IPOEKTY,
a ¥ 31aTHICTh NepeadauuTH WOro MOBEAIHKY B yMOBaX HEBU3HAYEHOCTI Ta PU3HKY.

[HIIMM ~ BaXJIMBUM  CKJIQJHMKOM  3alpPONOHOBAHOTO  MIAXOAY €
MYJIbTUJIMCUUIUIIHAPHICTE: MOJENIb Ma€ OYyTH OJHAKOBO €(PEKTUBHOKO SK IS
MPOEKTHUX MEHEHKEPiB, Tak 1 g (axiBIiB 3 O€3IMeKH, IOPUCTIB, aHATITHKIB,
IT-daxiBuiB 1 mpencTaBHUKIB NAapTHEPChKUX opradizauii. Came ToMy B moOya0Bi
dbopmanizoBaHOi CHUCTEMHM TlapaMeTpiB OepyThCs 10 yBard sIK TEXHIYHI, Tak
1 yOpaBIiHCbKI, HOPMATUBHI, COLIaJbHI Ta KYyJbTYpHI (DaKTOpH, IO BIATBOPIOIOTH
pealibHy CKJIaIHICTh TPAHCKOPIOHHOI B3a€MOII].
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VY mpakTuii peanizaiii TPAaHCKOPJOHHUX IPOEKTIB KOXKEH 3 HUX Ma€ CBOIO
YVHIKaJIbHY KOH(Irypaiiro, OJHAaK MOKHAa BHOKPEMHUTH YHIBEPCAJIbHI TPYNH
napameTpiB, 0€3 IKUX HEMOKJIMBO MO0y yBaTH KUTTE3NATHY MOJENb (Tadm. 1).

Taoauua 1. [TapameTpu TpaHCKOPIOHHOTO MPOEKTY Y chepi Oe3neku

[Tapametp Onuc nmapamerpa [IIkana oriHIOBaHHS
dinancoBi pecypcu | AbconroTHa cyma ¢inancyBanns, |KinbkicHo (TpuBHI, A0Japn),
rpadik po3noaiy, JKepena IHIEKCH

HAJXOHKCHHS
Yacosi Mexi 3aranpHa TpUBANICTh NPOEKTY,  |KinbKicHO (ZIHI, THXHI),
peamizanii PO3MO/IT HA €Talu, KOHTPOJIbHI | BIACOTOK JOTPUMAHHS
TOYKHU (BIXH) rpadika
JloricTuuHi Ta I'eorpacdiuna nocTymHicTh, KaHayM | SIKiCHO (11Kasa), KUIbKICTh
1H(paCTPYKTYpHI |MOCTayaHHS, TPAHCTIOPTHI 3aTPUMOK, PiBEHb
00ME)KCHHS KOPHJIOpH JIOCTYITHOCTI
Kanpogi pecypcu | KinbkicTs 1 kBamidikaiiist KinbkicHo (mtoau / ToquHm),
MepcoHaNy, aJJaliTUBHICTb, piBEHb BIJIMOBIAHOCTI
pe3epBHUH MOTEHITIAI KBaTi(hikaIii
HopmarusHo- Mixnep:kaBH1 yrofu, HopMaTtuBHi | SIkicHO / 6iHapHO
npaBoBa 0aza BUMOTH, JIIIEH31T Ta JI03BOIU (BiamoBizae / He BIAMOBIIAE),
KUIBKICTh IOPYIIEHb
TexHosoriyna Hassuicts IT-iHbpacTpykTypu, |IlIkana roTroBHOCTI
TOTOBHICTh 1M (poBi IHCTPYMEHTH, 3aCO0U (manpukian, Bix 1 g0 3),
KOMYHIKarlii HasIBHICTh PE3€PBIB, pIBEHb
ndposizaiii

BaxymBuM acmexktoM ¢dopmamizaiii € TakoX yBara J0 pHU3HKIB. Y cdepi
Oe3MeKkn pU3MKA HE € JOJAaTKOBOKO 3MIHHOI, 00 BOHU — HEBIJ €MHA YaCTHHA CaMOi
CyTHOCTI Tpoekty. ToMy Mojenbs mnependadae AOMYyYECHHsS PHU3MKIB HE JIMIIE SK
30BHIIIHIX BIUIMBIB, ajie¢ 1 K OOMEXeHb a00 MomudikaTopiB iHIHMX MapameTpiB.
Hampuknan, 3poctaHHs piBHS pPHU3UMKY BOEHHUX Jid aBTOMATHYHO BIUIMBAE Ha
JIOTICTUKY, O€3NeKy NEepCOHaly, TEPMIHU JOIpPABIEHHS Ta JOCTYIHICTh PECypCiB.
JIJisi aieKBaTHOTO BIATBOPEHHS BIUIMBY PHU3UKIB Y MOJEII 3alpPOBAJKEHO MOHSTTS
«UyTJIMBICTh MapaMeTpa A0 PU3HMKY», BUPAKEHE MOXITHOI (DYHKIII pe3ysbTary Bij
PIBHSI pU3HKY, SIKA IOJIaHA B TAKOMY BUTJISAIL:

Sir =0O/Rj, (1)
ae Sj, — YyTIMBICTh BUX1IHOIO IIapaMeTpa 10 KOHKPETHOTO PH3HKY;

O - Buxigui pesynpTat abo0 IiIbOBA (PYHKIIIS MPOEKTY (HAPHUKIA, 3araibHa
e(eKTUBHICTh, BapTICTh, YaC peasizailii);
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R; — meBHUWI pU3MK, HaIpUKIA[, «BOEHHA 3arpo3a», «3MiHAa 3aKOHOJABCTBa»,

«3PUB JIOTICTUKWA» TOIIO.

Taka aHamITHYHA 3aJIEKHICTh Ja€ 3MOry (opmMyBaTH aJanTUBHI ClEHapii
yIOpaBJiHHS, B SKHUX CHCTeMa cama MepeOyIoBYEThCA Yy BIAMOBIAL Ha 3MIHY
30BHIIIHBOTO CEPEIOBHUIIIA.

Orxe, Qopmamizailiss mnapaMeTpiB TPAaHCKOPAOHHOTO TMPOEKTY B Tallysi
0e3neKn pO3IIIAJAETHCS HE SIK CYyTO TEXHIYHA MPOLEAypa, a SIK CTPATEriuHUN KPOK
70 3a0e3rnedyeHHsT KEpPOBaHOCTI, THYUYKOCTI Ta €(EKTUBHOCTI MPOEKTHOI CHCTEMU
B YMOBAaX 3pOCTaHHs CKJIJJHOCT] Ta HEBU3HAYEHOCTI.
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Ba:xenos B.A.
Hayionanvnuu mexuivnuu  yuigepcumem Ykpainu «Kuiscokuu noaimexuivHuu

incmumym imeni 12ops Cikopcvbko20»

BUKOPUCTAHHS AJITOPUTMIB PILIEHHS
TPAHCIIOPTHOI 3AJIAYUI I3 TPOMIKHUMMY NEPEBE3EHHAMM
JUISI OITUMI3AIIIT PO3BUTKY
EJEKTPUUYHUX MEPEXK EHEPTOCUCTEM

The paper considers the issues of optimizing the development of electrical
networks of large energy systems. For optimization, it is recommended to use
algorithms for solving the transport problem with intermediate transportation, which
are simpler and more effective than the standard simplex method. The method allows,
when justifying decisions on the development of the network, to take into account the
entire process of its development, and not to be limited only to considering the levels
of consumer loads for one or several stages of design.

OnuH 3 MOAKIIMBUX LUISIX1B BUPIIIEHHS 3arajbHo1 3aJa4l ONTUMIi3alli pO3BUTKY
€JIEKTPUYHHUX MEPEX €HEPrOCUCTEM - ii CIIPOLIEHHS 1 MPUBEAEHHS J0 BIAOMUX 3aj]a4
OO0YHCITIOBAIbHOT MaTEeMaTHKH, ISl BHUPINICHHS SKUX MOXYTh OyTH 3acCTOCOBaHI
CTaHJApTHI MaTeMaTu4Hi meroau ¥ amroputmu [1,2]. [Ipu BukopucTaHHI METO.IB
JIHIAHOTO MporpamMyBaHHS 3ajJada ONTUMI3Alll PO3BUTKY EJIIEKTPUYHUX MEPEX
noBUHHA OyTH cpopMyILOBaHA SIK 3a/1a4a MOIIYKY MIHIMyMY JIiHIHHOT opmu [3 ]

I
3% =2GH
=1
Py HASBHOCTI JIHIAHOI CHCTEMH OOMEXKEHb, IO, SIK IPABWIO, BIAMOBIIAIOTH
piBHSHHSAM Tmepimioro 3akoHy Kipxroda, 3amucanHuMm i ycix BY3JIB MeEpexi,
KpIM OalaHCYIOUHX,

£ (PP B P ) =0, j=12,.0.,3

1 00OMeKeHb BUTIISTY
R>0, i=12,..1.

[Ipu BUKOpHUCTaHHI METO/IB JIHIMHOTO IPOrpaMyBaHHs HErJaaKl Oe3rnepepBHi
byHKIIi ONTUMAIBHUX BHUTpPAT y JiHII 1 TpaHCHOPMATOPHI MIACTAHINT Mepexi
NOBUHHI OyTH amnpoOKCHMMOBaHI NOPSIMUMHU JHHIAMH, IO HPOXOJATh uepe3
OYaTOK KOOPJIMHAT.

[Ipu BupimeHHI CHOPOIIEHOI 3a1adyi BU3HAYEHHS KOHQIryparii eleKTpUYIHOi
MEpeXl CUMIUICKC-TaONHIsl MICTUTHh eneMeHTH, piBHI 0, 1 ab6o —1. 3a3HaueHa
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oOcTaBHHA JTO3BOJISIE B IIbOMY OKPEMOMY BHUIAJKY /IS BUPIIICHHS 3a7a4l JIHIHHOTO
IporpaMyBaHHsl 3aCTOCYBAaTH CIICIliajibHI aJTOPUTMH, OUIBII MPOCTI 1 e(EeKTUBHI,
HIK CTaHIAPTHUN CHUMIUIEKC-METOM. AJTOPUTMH IIbOTO BHIY OJIEpKad Ha3BY
IrOPUTMIB BUPILIEHHS TPAHCIIOPTHUX 3a/1a4.

PosrisiHeMo kiaciyHy MOCTaHOBKY TpaHCHOPTHOT 3amayl. Hexai 3agani micis
pO3TalllyBaHHS €JIEKTPOCTAHIIM, KOXKHA 3 SKUX TE€Hepye MOTYXHICTb &,

ne 1=1,2,...,1 . Kpim Toro, 3ajaHi HaBaHTaXXyBaJIbHI IYHKTH, MOTPeOa B MOTYKHOCTI
SIKUX CTAHOBUTH bj ,ae j=12,...,J.

PosrnsHyTHii  anroputM  pilIEHHS TPaHCHOPTHOI 3amadl  Moxe OyTu
PO3MOBCIODKEHUN HAa BUIIAJOK, KOJW JIOMYCKAETHCS TPAHCIIOPT €HEPTii HE TUTHKH
BIJl JDKEpEN J0 CIOKUBaUiB, OE3MOCEPEIHBO MK CIIOKMBAUYaMHM W MK JDKEpesiaMH.

Jlana 3ajaua ojeprkajia Ha3By TPAHCHOPTHOI 3a/1adi 13 IPOMI>XKHUMU MEPEBE3CHHIMU
it Moxxe OyTH chopMyIbOBaHa sIK 3aaa4a MiHimizamii Gyskmii [3]

I
3=2. 2 Gyjxjj.,
i=1 j=1
ae 1, ] — MOTOYHI IHASKCH BY3JIiB MEepexki. Y 1bOMY BHIAJAKY JDKEpeia i croxuBadi
MaloTh 3arajbHy Hymepaumito I, j=12,..,1. 3agady BupinyioTh Opu HASBHOCTI
00MeXeHb 10 OaIAHCy MOTYKHOCTI y JIKepenax

L Xji —Xjj =2

i
Ta HAaBaHTAXyBaJIbHUX ITyHKTaX

2 Xij — Xjj =bj

i
ae | — TOTOYHHWH iHJAEKC BY3/TiB, OE3MOCEpeTHBO IMOB'SI3aHUX 3 PO3TISHYTHM
J-M By3j0M; X jj — TpamsuTHa moryxHicte. Koedimientn muromoi BapToCTi
TPAHCIIOPTY TPAH3UTHOI mMOTyKHOCTI Buay C jj TOKIAJAIOTh DIBHUMH HYIIO.
st moxepen eHeprii TpaH3UTHA MOTYXKHICTh — II€ TMOTYXKHICTh, SKa HAJXOAUTH

y JaHe JDKepeno Bil iHIIMX MYyHKTiB:  Xjj :ZXij. JIns HaBaHTa)KyBAJIbHUX
i

IYHKTIB TPaH3UTHA MOTY)XHICTh JIOPIBHIOE CyMIi IMOTY’KHOCTI, SIKI 3 PO3IJISTHYTOI'O
J -T0 MYHKTY HaIXOAATh JO IHIIHUX CIOXKHBadiB abo JDKEpesa eHeprii: X i = X ji -
i

PiBHicTP HYNMHO NUTOMOI BapTOCTI TPAHCHOPTY  TPAH3UTHOI  IMOTYKHOCTI
IPUBOAUTH A0 TOrO, HIO0 CUMIUIEKC-MHOXKHHMKM BuAy Uj, piBHI BIANOBIIHUM

CUMILJICKC-MHOKHUKaM Buy V j [0 abCOMIOTHII BETMYHHI i IPOTHICHKHI 32 3HAKOM.
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JliiicHO, SIKIIIO TPaH3WTHA MOTYXHICTh | -T'O By3ja BKJIIOYEHA 0 CKJIaay Oa3HCHUX
3MIHHUX, TOA1 Mae Micue criBBigHomenns C ii =U i +V j= 0. 3Bigcu U j= -V j-

Jliis peanizaliii anroputMy BUPIIICHHS 3a7a4dl HEOOXIHO CKJIACTH TPAHCIIOPTHY
MaTpUII0, €JIEMEHTH fAKOi SBJISIOTH COOOI0 TMOTYXKHOCTI, IO TMPOTIKAIOThH
M0 TMPUITYCTUMUX JIIHISAX 3B'A3KY. PAIKM TPaHCIMOPTHOI MAaTpuIll SBIAIOTH COOOIO
pIBHSIHHS OajmaHCy MOTY>KHOCTI JUIsl €JIeKTPOCTAHIIIH, a CTOBII — PIBHSIHHS OanaHcy
MOTY>KHOCT1 JJIsi HaBaHTaXyBaJbHUX BY3diB. KpiM Toro, y KIITHUHKax MaTpHIIli
3amucaHi MUTOMI BapTOCTI Nepeaadl Mo MPUIYCTUMUX 3B'sI3Kax Cij :

[Iponiec BupillleHHS TPaHCHOPTHOI 3aJayl MOYMHAETHCA 3  OJIEp>KaHHS
OPUITYCTUMOIO IUIaHy, W0 TOBUHEH 3aJI0BOJILHATH  PO3MVISIHYTIH  CcUCTeMI
oomexenb [3]. Sk nmpaBuito, ISl CKOPOUYEHHS KIJILKOCTI KPOKIB ONTHUMI3AIlii Mporec
3HAXO/XKEHHsI OMOPHOTO IUJIaHy OyIyeThCcs B Takui croci®. Bu3HayaioTh KIIITUHKY
TPAHCHOPTHOT MaTpHIll 3 HAWMEHIIMM 3HAYEHHSM IUTOMOI BapTOCTI TPAHCHOPTY
eHeprii Cij- basucHy 3MiHHY Xjj, KOTpa MOBHHHA OyTH 3ammcaHa B PO3TISHYTY

KIITHHKY, 3HAXOASTh 3 YMOBH Xij = min {ai b i } Sxuo aj <b > 3aMiCTh 3HAYCHHS a;

y BiIIOBIZHY KIITHHKY 3alUCYIOTh HYJb, a D j 3aMIHIOIOTh Ha (b j @ ) Kpim Toro,
B iHINI HE3alOBHEHI KINTHHKM |-TO pAaKa 3aHOCATh Hyii. Skmo b i<a,

y BiIMOBIHY KJIITHHKY MaTpHIl 3aMicTh 3HaYeHHs D j 3QMHCYIOTh HyIlb, 3aMICTh

3alUCYIOTh (ai -b j), a IHII HE3alOBHEHI CIIEMEHTH |-T'O CTOBIIIS 3aMiHSIOTh

HyJnsaMmu. Jlami 3HOBY BHOMpalOTh HE3allOBHEHY KIITUHKY 3 HalMEHIIUM
3HAYEHHSM Cij , BUSHAYAIOTh 0a3MCHY 3MiHHY Xjj, 3HOBY IOPIBHIOIOTH BEIMYHHH &;

b j- [Ipomec 3akiHUy€ETHCS TOMI, KO OyAyTh BU3HAYCHI 3HAUCHHS Xij IUIS BCIX

KJIITUHOK TPAHCHOPTHOT MaTpPHIIi.
Skmo 3 ¢yHkmii 3  BigHATH A00OYTOK pIBHAHB OaJaHCy TOTYXKHOCTI
IJIsl €JIEKTPOCTaHILIM Ha BIANOBIAHI MHOXHUKM Buriasgy U;j 1 piBHAHb OallaHcy

AJIs1 HABAHTAXXYBAJIbHUX By3J'IiB Ha MHOMXHHKH V] , TO OTpI/IMaHi 3HAa4YCHHS HOBHX

koediuienti Cjj npu 6a3UCHUX 3MIHHUX IIOBUHHI CTaTH PiBHUMH HyJII0. IIpn 1bomy

Koe(illieHTH TpU 3MIHHUX, HE BKJIIOYEHUX y Oa3uc, HAOyIyTh HOBI 3HAYCHHS.
BukonanHst n1aHoi yMoBH 3a0e3leuye BUKIIOYEHHS Oa3MCHMX 3MIHHUX 3 PIBHAHHS
1T50BOIT (PYHKITIT.

[Ticast po3paxyHKy 3HAueHb YCiX MHOXHHMKIB Burimy U; 1V j MOXYTb

OyTu 3HaiileHi Koe]ilieHTH Cij JUIsE 3MIHHUX, IO HE BKIIOYEHI y Oa3uc.
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Akmio s 3MIHHMX I[bOTO  THUIYy CHOPaBEIJIMBE  CIIBBIHOIICHHS ij >0,

TO ONTUMAIBHUH TUIaH 3HAWeHUH. K10 Xxoua 6 0uH 3 KOe(dIIIEHTIB MEHIIIE HYJIA,
BBEJICHHS BIJIMOBIIHOI 3MIHHOT B 0a3WC, 110 MPUBOJIUTH JIO il 3pOCTAHHS, BUKIHUKAE
3MeHIIeHHss GyHKIiii 3, 1 TOMy IpoIeC ONTUMI3aIll MOBHHEH OyTH MPOIOBKCHUI.
Y upoMy BHMOAaIKy 3 4YHCIAa HETAaTUBHUX KOEQILIEHTIB MaTpHIll BUOHPAIOTH
koedimieAT, WO Mae HaiiMenme 3HaueHHs Cpp. Bigmosimmiii  3miHHiii

IPUBJIACHIOIOTD 3HaueHHs €. Toxi s 30epekeHHst Oanancy y BiAIIOBIIHOMY PSIIKY
M i croBmii N siki-HeOya» Oa3ucHi 3MiHHI 3MiHIOWOTE Ha —6. Ile y cBoW uepry
BUKJIMKAE 3MiHY IHIIUX 0a3MCHUX 3MIHHHX Ha +0 .

OcCkUIbKM 3Ha4YeHHS Oynb-AKOi 3MIHHOI HE MoOke OyTH MEHIIEe HYJ,
MaKCUMajbHE 3HaueHHs 6 JOpIBHIOE MiHIMAIbHOMY 3HAYCHHIO THX 3MIHHHX,

KOTp1 B pe3yJIbTaTl BHECEHHS BUIIPABJICHHS 3MEHILYIOTHCS:
6 =min{x;j /% = xj —0,i=12,...,1;j=12,..,3}

[Ticns BHecenuss 6 ¢yHkmis 3 3MEHIIYETHCS Ha |Cmn|‘9- Jaii s HOBHX

3HA4YCHb 3MIHHHUX XIJ HeO6XiI[H0 3HOBY BHU3HAYUTU CHMINIICKC-MHOXHHWUKMU,

po3paxyBaTd 3HAYCHHS KOE]III€HTIB Cij- IIpouec mnpoaOBKY€ETbCA HOTH, MOKH

He OyJie 3HalIeHU ONTUMAJIbHUH TIJIaH.

PosrisiHyTrii  anropuT™M  ONTUMI3ALil  PO3BUTKY  E€JIEKTPUUYHUX  MEpEex
BEJIMKUX CHCTEM CHEPreTHKM pEeali30BaHUi y TMakeTl NPUKIAJHUX Mporpam
JUIsL TIEpCOHAJIBHUX KOMIT'IOTEepiB. Po3paxyHKM mokazainu, M0 MPONOHOBAHUIMA
METOJI ONTHUMI3aIlli BIAPI3HAETHCS TapHOIO 301KHICTIO Ta € JIOCTaTHHO CTIHKUM
710 BUOOPY MOYATKOBUX HAOJIUKEHb.
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Bapcbkmnii C.1O., Tecaenko I1.0., OBciituyk B.I1.
Hayionanvnuii ynisepcumem « Odecvka noyimexuikay

KOHIEIITYAJIBHA MOJAEJIb YIIPABJITHHA
PECYPCAMMU NOPTO®EJIIB IHOPACTPYKTYPHHUX ITPOEKTIB

The report presents a conceptual model of infrastructure project portfolio
resource management. The model integrates intelligent data analysis and artificial
intelligence systems to predict, optimize, and coordinate the use of material and
technical resources in specific conditions of infrastructure projects. Its architecture
provides dynamic replanning, cost minimization, increased decision accuracy,
and adaptation to changing production and market conditions.

KonnenryansHa Mozienb yIpaBiiHHS pecypcaMu MOpTdeniB iHPpacTpyKTypHUX
npoekTiB (ICII) [1] 06’enHye MOayI Il IHTEIEKTYyaIbHOTO aHANI3y JAaHUX Ta MITYYHOTO
1HTENeKTY JUIsi KOMIUIEKCHOTO pO3B’S3aHHA 3aBJaHb MPOTHO3YBaHHS, IMJIaHYBAaHHS,
onTHUMI3allii Ta KOHTPOJIIO BUKOPUCTAHHS MaTepialIbHO-TEXHIYHUX PECYPCIB.

AKTYyaJIBHICTh JOCHIDKEHHST 3 ympaBiiHHSA pecypcamu noptdenis  [CII
OOTpyHTOBaHO OI3HECOBOIO CHUTYAII€I0 BEJIMKOI KOpIopallii, 10 Ma€ 3Ha4YHY
KUIBKICTh CKJIQJICBKUX MPUMILIEHb PI3HOTO TUITY Ta MPU3HAYEHHS, 1110 TEPUTOPIATBHO
posnoauieHi [2]. 3a3Buvail y mnopTtdensx OymiBeNbHUX TMPOEKTIB PO3IIISIIAI0TH
YOTUPU THUIM PECypCiB: JIIOACHKI, (IHAHCOBI, 1H(OpPMAIIHI Ta MaTepiaJbHO-
TexHiyHi. OcTaHHI pO3NOAUISIIOT, Ha BHUPOOJIEHI BJacHOpPYyY 1 mpuadaHi
JUIsL ONepaliiiHOi Ta MPOEKTHOI AISUIBHOCTI. Y JOCHIKEHHI MPEeAMETOM OyIyTh
MaTepiaIbHO-TEXHIYHI pecypcH, IO0 MpuAOaHi s OomepariifHoi Ta MPOEKTHOI
JISTIBHOCTI BEJIMKUX 1HQpacTpyKTypHO-opieHTOBaHUX KoMraHii (IOK).

s BmacHux BHpoOHMYMX Ta TpoekTHHX MOoTped [OK morpebye 3nauny
KUIBKICTh TOBapHUX 3amaciB  Ta pecypciB [3]. Tomy BuHuKae mnoTpeda
B IIPOTHO3YBaHHI TAKKX B3a€EMO3AJIC)KHUX TTOKA3HHKIB:

— aktuBHOCTI [CII mo/10 X mIaHyBaHHA Ta peasizaliii;

— moTpedu B MaTepialIbHUX pecypcax ISl pealizailii 3a3Ha4eHUX MPOEKTIB;

— 00csry HeOOX1AHUX PEeCypCiB 3 TPUB’A3KOIO /10 YacCy X BUKOPUCTAHHS;

— KUIBKOCTI ~ Ta  BIAMOBIAHOCTI  BUIBHHUX  CKJIAQJCHKUX  MPUMIIICHBb
11 30epekeHHs 3a3HaUYeHUX PECYPCiB;

— OIHKK JOUUIBHOCTI JOCTPOKOBOi 3aKyNmKH MaTepiaJbHUX PecypciB
1 BapTOCTI iX 30epiraHHs Ta NEPEBE3CHHS MDK TEPUTOPIAIbHO PO3IMOAICHUMHU

CKJIQJICBKUMHU MPUMIIIEHHIMH ¥ Maiinanunkamu peanizamii [CI1.
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Jlis 3abe3rneyeHHsT YITKOrO OadeHHs B YMPaBIiHHI pecypcaMu MOPTQETiB
ICII [4] 3ampomoOHOBaHO KOHIIENTYalbHY MOJENb, y SKIA OpaTUMyThCS JO YyBaru
3a3HauveHi 0co0IMBOCTI. Mojens mogano Ha puc. 1.

Bxiani nani

Sanui ICIT, WBS 3 pecypcamn,
JlaHi CKJIAliB, JIOTICTHKA
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N\ Knacudikauis pusukis OnTuMizanis JoricTHYHNX ///

(HeiipoHHa Mepeska) MapIpyTiB
(reHeTHYHHIT aJropHT™)

Buxiani nani
[Tnan 3akyniBess,
rpaik nocrayasb,

JIOTiCTHYHI MapLIpyTH

Puc. 1. KonnenryanabHa Mosiens ypaBiliHHS pecypcamu npoekTiB noptdemin [CIT

Monynb hopMyBaHHS BXIJHUX MOKA3HUKIB aKyMYyJIO€ iHPOPMAIIiIO TIPO MJIaHU
peamizauii [CII, cknaaceki 3aMIIKHA, TPAHCTIOPTHI MapIUIPYTH, ICTOPUYHI KOJIMBAHHS
I[iH Ta BUPOOHNYI MOTPEOH, CTBOPIOOYH 0a3y JJIsl MOJAIBIINX PO3PaxXyHKIB. MoTyIb
nporHo3yBaHHsi akTtuBHOCTI noptdens ICII Ha OCHOBI METOMIB TIpaji€HTHOIO
OycTuHTy Ta peKypeHTHuX HeipoHHux Mmepex LSTM dopmye yacoBi MpOTHO3H
KUTIBKOCTI MPOEKTIB Ta 00CsTIB pecypciB. Moy OLIIHIOBAHHS MOTPeO 3aCTOCOBYE
perpeciiiHi Ta CTOXaCTHYHI MOJENl Il pO3paxyHKy oOcsriB pecypciB 3a WBS
Ta WMOBIPHOCTI 3aTPUMOK TMOCTadyaHHsA. Moaysb ontumizaiii  JTOCTPOKOBUX
3aKymiBeIb IHTETPYE aJITOPUTMH  IUJIOYHCENIBHOTO JIIHIHHOTO MpPOTrpaMyBaHHS
Ta F€HETUYHI AJITOPUTMHU JJI1 BUOOPY ONTUMAJIBHOTO yacy W oOcAriB mpuaOaHHs

3 OTJISAly Ha BapTiCTh 30€piraHHs, MPOTHO3HY AMHAMIKY I[iH Ta PU3UKU 3HEI[IHEHHS.
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Monyns  miuaHyBaHHS ~ BUKOPHUCTaHHA  TEPUTOPIAIbHO  PO3MOIITICHHX
CKJIQICBKUX TPUMIIICHh MOJETIOE 3allOBHIOBAHICTh, MPOTHO3YE BUBIIBHEHHS ILIOII
1 peanizye LI-anroputmMu po3noAiny 3amaciB A 3HMKEHHS JIOTICTUYHUX BUTpAT.
Mopynb JOTICTUYHOI ONTHMI3aIlli po3B’s13ye€ MOAU(IKOBaHY 3a/ady MapuIpyTH3aIii
TpaHcriopTHux 3aco0iB  (VRP) gns  OGararockimajchKuxX CHUCTEM 3 OTJISAAY
Ha YHUKHEHHS TIOPOXKHIX perciB 1 MiHIMI3alli Yacy MompaBiieHHS. Moylb aHali3y
PU3UKIB Ta CLEHAapHOTO MOJENIOBaHHS 3acTocoBye MeTolx Monre-Kapio
Ta IMITamiifHI MOJAENi A OLIHIOBAaHHS HACHIAKIB IIHOBUX CTPHUOKIB, AeilUTY
NOCTAaYaJIbHUKIB UM OOMEXKEHb CKJIAJIChKUX MOTY>KHOCTEH.

PekomeHmamiiiHuii MOJyJib IHTETpY€ pPE3yJNbTaTH BCIX MOMEpPEeaHiX OJOKIB,
IPONOHYIOYHU CIIEHApI] PIlIeHb 13 BKA3aHUMU €KOHOMIYHHUMH, YACOBUMH Ta PU3UKOBUMHU
napameTpamMu. Mojayiab aBTOMAaTH30BAaHOTO MOHITOPUHTY 3JIIACHIOE Oe3nepepBHUM
30ip iH(opmarllii, OHOBJICHHS TPOTHO31B 1 IMHAMIYHE MEpeIyIaHyBaHHS B pa3i 3MiHU
YMOB. 3B’SI30K MK MOJIYJISIMH PEaJTi3yEThCS K IMTOTOKOBE OOPOOJICHHS JaHKX: BX1THUN
MOJlyJIb TIEpPENa€e pe3yibTaTh MNPOTHO3YBaHHSA MO OIIHIOBAaHHS NOTpeO, mami —
0 ONTHMI3alli 3aKymiBedb 1 CKIAJCHKOrO IUIAHYBAHHS, IO I1HTEIPYEThCA 3
JIOTICTUYHOIO ONTHUMI3AIIIE0, a MIJCYMKOBI pe3yJbTaTU aHajli3y PU3HKIB (OPMYIOTh
0a3y sl peKOMEHIAIIfHOTO MOy ISl Ta MOHITOPHHTY. Ha BUXO1 alnroputM reuepye
KOMIUIEKCHUM TUIaH pecypcHoro 3adesnedeHHs mnoptdens ICIT i3 rpadikamu
[OCTa4aHHsI, IUIAaHAMU CKJIAJICBKOTO PO3MIIIEHHS, ONTUMI30BaHUMHU MapIIpyTaMU
TPaHCHIOPTY Ta CIEHapisiMU pHU3UK-MEeHemKMeHTy. lle 3abe3nedye moprdenbHUM
MEHe/DKepaM Kopropallii iHCTPYMEHT MiATPUMKH PIillleHb, 10 1a€ 3MOTY i ABUIIUTH
TOYHICTb IPOTHO3YBaHHSA, 3MEHIIWTH BUTpPaTH Ha JIOTICTUKY Ta 30epiraHHs,
YHUKHYTH Je(QILUTIB 1 MEPEBAHTAKEHHS CKJIA/AiB, & TAKOXK ONEPaTUBHO aJanTyBaTH
CTpPATET1I0 YIPaBJIIHHSA pecypcaMu J0 3MIH PUHKOBUX 1 BAPOOHUYHX YMOB.
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Bbacbko A.C., Isuenko I1.B.
Yepracvkuti 0eparcasHUuli mexHoL02IYHUL YHIgepcumem

OI'JIS1]] CYYACHUX MOJIEJEN TA METO/IIB
YIIPABJIIHHSI PUBUKAMM ITPOEKTIB JOPOKHbOI'O BYIIBHUILITBA

In the conditions of modern road construction, the relevance of implementing
new modern methods of risk management by project teams is increasing. An analysis
of new, modern methods that ensure identification, analysis and response to possible
risks that may affect the achievement of project goals has been conducted.
The advantages and disadvantages of each of the methods that affect the effectiveness
of the implementation of a road construction project have been identified.

[IpoTupusukoBe  yOpaBliHHA KOMaHJAaMH B  TPOEKTaX JOPOKHBOTO
OynmiBHHMIITBA Tmiepeadadae ineHTUdikaiiio, aHajgi3 Ta pearyBaHHsS Ha MOXKJIMBI
3arpo3, 110 MOXYTh BIUIMHYTH Ha JOCSTHEHHA el mpoekTy. [lpiopuretHumu €
METOM ¥ MOJeNi, 30KpeMa aHaii3 4yTIuBocTi, cumyisiii Monrte-Kaprno, nepesa
pillleHb, a TaK0XX BUKOPUCTaHHS CTaHAAPTIB YINPABIIHHA IMPOEKTAMHU, TAKUX SIK
PMBOK. BaxmuBum € Takox QopMyBaHHS €(QEKTHBHOI KOMaHAM Ta YyBara
710 0OMEXEeHb, TAKHX SIK OFOJKET, TEPMIHU Ta AKIiCTh [1].

Ananiz uymausocmi (anen. sensitivity analysis) mossirae B o1iHIOBaHHI BILUTUBY
3MIHM OKpEMHMX BHXIJIHUX MapaMeTpiB MPOEKTY (HANPHUKIAJ, LIHU MaTepialis,
BapTOCTI poOOYOi CHIJIM) HA MOTO KIHIIEBI XapaKTEPUCTUKH, 3a3BUUYail HA BHYTPIIITHIO
HopMmy npuOyTKy abo NPV [2]. TexHika mpoBeneHHs aHaIi3y YyTIMBOCTI MOJISATAE
B 3MiHI OOpaHMX MapaMeTpiB y MEBHUX MeXaxX 3a YMOBH, IO 1HII MapameTpu
3anuMmaroTbess  He3MmiHHuMuU. Illo  Ounbmmii  fgiamazon  Bapiauii  mapameTpis,
3a sikoro NPV abo HOpMa mnpuOyTKy 3alUIIAEThCS OJATHOIO BEIUYHHOIO,
TO CTIMKIIIUM € MPOEKT.

AHai3 4yTIIMBOCTI IPOEKTY JIA€ 3MOTY OIIIHUTH, SIK 3MIHIOIOTHCS PE3yIbTyI0Ul
NOKa3HUKM peaii3alii IpPOeKTy 3a PI3HUX 3HAYEHb 3aJlaHUX 3MIHHUX, HEOOXI1THUX
I po3paxyHKy. lledi Buja aHamizy gomomara€e BHU3HAYUTH HAWOUIBII KPUTHYHI
3MiHHI, 1110 HAHOUTBLIO MIpOI0 MOXYTh BIUIMHYTH HA 31MCHEHICTh 1 €(EeKTUBHICTD
npoeKkTy. 3a BapifioBaHI BHXIJHI 3MIHHI TPUHAMAIOTh: IHBECTHIIIHI BUTpPATH
abo ix ckiagHuku, rpadik OyJIIBHUIITBA, OMepalliiHi BUTpAaTH abo0 iX CKJIATHUKH,
TEPMIH 3aTPUMOK IIJIATEXIB, pPiBEHb 1H(IALII, BIJCOTOK 3a TO3UKAMH, CTaBKY
JUCKOHTY Ta 1HII1 YUHHUKH.

Pe3ynbTytounmMu MmokasHUKaMH peastizallii MPOEKTY MOKYTh OyTH: TOKa3HUKHU
e(eKTUBHOCTI (BHYTpIIIHS HOpMa NPUOYTKOBOCTI, 1HAEKC NPUOYTKOBOCTI, TEPMIH
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OKYMHOCTI, PeHTa0eNbHICTh 1HBECTHIIIH), MOPIYHI TOKA3HUKU MPOEKTY (OaraHCcoBUM
npuOyTOK, YUCTUN MPUOYTOK, CaIbJA0 HAKOIUYEHUX peaJTbHUX IPOLLIEH).

Mooenosanua memooom Moume-Kapno BUKOPUCTOBYE CTaTUCTUYHI METOAM
JUISL MOJCJIFOBaHHSI 3HAYHOI KUIBKOCTI CILIEHApIiB PO3BUTKY MOJAIHM, IO Ja€ 3MOTy
OI[IHUTH HUMOBIPHICTh JOCSITHEHHS pi3HUX Iuiei mpoekty [3]. Take MonenroBaHHS
JUIsL  yOpaBIIHHS pPU3MKAMH TEPMIHIB peajizalii MPOEKTY CHpPUSIE IIBUAKOMY
pearyBaHHIO Ha HHUX, a TaKOX HAJa€ JeTalbHY 1H(MOPMAII0O TPO BYACHICTH
1 MOXIJIMBY 3aTPUMKY BHMKOHAHHS PI3HUX €TaliB MPOEKTY, IO CTBOPIOE YMOBHU
JUTSI IPUMHSTTS ONlepaTUBHUX pileHb. Metog Monte-Kaprno nae 3mory nependauntu
HACTaHHs PU3UKOBOI MOJI1, 3aM00IrTH i MMOsB1, MiHIMI3yBaTH IIKOAY, BYUACHO 3HAUTH
pe3epB ab0 albTepHATUBY TOJIi, a OTKE, 3HU3UTH BTPATU BiJ MOXJIMBUX PU3HKIB
1 30UIBIIMTH 3arajibHy BHUTOJAY BiJ peani3auii MpoeKTy. AHali3 pU3UKIB METOIOM
MomnTte-Kapiio nepegdadae KijJbka OCHOBHUX €TalliB.

1. BuszHaueHHs 3MiHHHMX, IO JIOJY4YalOThCS B MOJI€NIb, HA OCHOBI SIKICHOTO
aHai3y PU3UKIB MPOEKTY.

2. I1ix01p IMOBIPHICHOTO PO3MOALITY KOKHOT 3MIHHOI.

3. CTBOpeHHS BUNAJKOBUX BHOIPOK 1 BHU3HAYEHHA B3a€EMO3AJICKHOCTI
MDK 3MIHHUMU.

4. BukoHaHHS pO3paxyHKiB YA MOJCITIOBAHHS.

5. AHani3 pe3yibTaTiB.

6. OLIHIOBaHHS PU3UKY I HEBU3HAYEHOCTI.

7. YTOUYHEHHS Ta ONTUMI3aIlisl.

Otmxe, MeromoJioris Tmependadae BHU3HAYEHHS BXIJHUX 3MIHHHX, 1X
IMOBIPHICHUX  PO3MOJLIIB, CTBOPEHHS BHIAJKOBUX BHUOIPOK, pO3paxyHKH,
MOBTOPEHHS MOJICTIOBAHHS, aHali3 pe3yJbTaTiB, YTOYHEHHsS IUIAHIB TPOEKTY,
OLIIHIOBAHHS pPHU3UKY W HEBU3HAaueHOCTl. llell cucreMHMi mMiAXig Ja€e 3MOry
MPOEKTHUM T'pyTNaM OTPUMYBATH IIHHY 1HPOPMAILIIIO PO Pe3yJIbTaTU MPOEKTY.

Memoo «depeso piuieHb) BUKOPUCTOBYETHCS Jis Bi3yaui3allii BapiaHTIB
pillieHb Ta iX pe3yibTaTiB [4], TaKoXX Jomomarae MpOUTIOCTPYBAaTH IOCIIIOBHICTD
pillieHb Ta iX HACHIJKIB, OLIHUTH PU3HKM Ta MOKJIMBOCTI KOXXHOTO 3 BaplaHTIB.
Amnami3 aepesa pimrens (Decision Tree Analysis) — 11e MoTy»KHHUI IHCTPYMEHT, 1[0 Ja€
3Mory oOpaTu MDK JeKuUlbkoma Baplantamu Jid. [loOynoBa nepeBa pillIeHb
3a0e3neuye BUCOKOC(HEKTUBHY CTPYKTYPY, B MexXax SKOi MOKHa 300pa3uTv KiJibKa
NOAAIBIIMX JIA 1 JOCHIAUTH MOXJIMBI pPE3yJbTaTd BHOOPY LMX BaplaHTIB.
Kpim toro, 1ie qonmomarae copmyBatu 30a1aHCOBAHY KapTHHY PU3UKIB 1 TEepeBar,
OB’ A3aHUX 3 KO)KHUM MOXJIMBUM BapiaHTOM JiH.
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JlepeBo pillieHb MICTUTh TaKi €IEMEHTHU: BY30J1 PillIeHHs (B1AMOBIIA€ PIIICHHIO,
AK€ HEOOXI1THO IPUIHSATH), BY30JI IMOBIPHOCTI (CUMBOJII3YE T€, II0 MOYXKE MAaTH MicCIe
KUJTbKa CIIeHapiiB), KIHIIEBU BY30J1 (TI0J1a€ pe3yJIbTar).

VYrpoBakeHHsI METOIY JiepeBa liijieH nependayae ' siTh €TaiB.

1. [ToOGynoBa Moei: IepeBO pillieHb MOYMHAETHCS 3 BaplaHTa, SIKH HEOOX1THO
NPUKHSATH, 1EPAPXIYHO MOB’I3aHOTO 3 THIIMMU MOXJIMBUMH PE3yJIbTaTaAMH.

2. OuiHIOBaHHS JepeBa PIllICHb: aHATI3YEThCS BapiaHT, IO Ma€ HANWOUIBIILY
IIHHICTh JJIs1 KOYKHOTO MOXJIMBOT'O PE3YJIbTaTy.

3. OOuucneHHs 3HaYeHb JIepeBa: pO3PAXOBYETHCSA 3HAUCHHS, 1110 J1al0Th 3MOTY
IPUHHATH ONITUMAJIbHE PIIICHHS.

4. OOuucrneHHS BapTOCTI BY3JiB 13 HEBU3HAYEHUM  PE3YyJbTATOM:
00uYHnCHI0ETHCSA JOOYTOK 3HaYEHb HEBU3HAYEHHUX PE3YJIbTATIB HA X IMOBIPHICTb.

5. OOuucieHHs 3HAYCHHS BY3JIB NPUUHATTSA PIMICHb: OI[IHIOETHCA BY30J
pilIeHb, 3aMUCYETHCS K BAPTICTh KOKHOTO BapiaHTa Ha KOXKHIH JIiHIT pIlLIEHb.

Otxe, AepeBo pimieHb — €()EKTUBHUNA METOJl MPUUHSTTS PE3yNbTaTy MPOTH
PU3HKOBOTO YIPABIIHHA IPOEKTAMU, OCKUIBKU A€ 3MOTY:

— 4iTKO chopMyIroBaTH podaemMy, o0 yci BapiaHTH MOTJIH OyTH PO3TIISHYTI,

— MOBHICTIO MTPOAHaII3yBaTH MOKJIUBI HACIIJKH PIIICHHS;

— KIJTBKICHO OI[IHUTH 3HaY€HHS PE3YJIbTATiB Ta MMOBIPHOCTI iX JOCATHEHHS;

— NPUIHATH HaKpallll pilIeHHs! HA OCHOB1 HAasiBHOI 1H(pOpMaIlii.

Sk 1 Bcl MEeTOIU TIPUUHSATTS PIllICHb, aHAII3 JEpeBa PIIICHb € JIUIIE OJIHIEI0
3 B@XJIMBUX YACTHUH I1HCTPYMEHTApilO0 Uil MPUHHATTS pe3yabTary. OdeBHIHO,
IO JIEPEBO PIIEHh HE HAJla€ OCTATOYHOTO BapiaHTa, a JIMILE JOMOMAarae MpUuiHITH
pimenHs OITP.

Cmanoapmu ynpaeninnsa npockmamu. PMBOK (Project Management Body of
Knowledge) HamaroTh CTpyKTypy U YOpPaBIiHHS pPU3UKaMH, 30KpeMa IUIaHYBaHHS,
inenTudikariro, aHai3, pearyBadHs Ta MOHITOpHUHT. [lepemiunmo eranu PMBOK [5].

1. [InanyBaHHS YOpaBIiHHA pPU3WKAMH: BH3HAYAIOTHCS TPOILECH, METOIU
Ta 1HCTPYMEHTH, SKI BIPOBAHKYBATUMYThCS JJIsi YIPABIIHHS PU3UKAMH MPOTATOM
YCBhOTO KUTTEBOTO IIUKITY MTPOEKTY.

2. InenTudikairiss pu3MKiB: OKPECIIOIOTHCS TOTCHIIMHI PU3UKH, 10 MOXYTh
BIUTMHYTH Ha MPOEKT.

3. AkicHuil aHalli3 PU3HKIB: OIIHIOETHCSA WMOBIPHICTh BUHHKHCHHS PHU3HKIB
Ta iX TOTEHIIMHUI BILJIUB HA MPOEKT.

4, KinbKiCHUM aHaji3 PU3MKIB: y pa3l HEOOXIHOCTI Iel eTam mnepeadadae
OUIbII JEeTalbHE KUIBKICHE OI[IHIOBAHHS PHU3UKIB, HANpPUKIAJ MOJEIIOBaHHAM
Momnte-Kapiio.
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5. [InanyBaHHsT pearyBaHHsS Ha  PHU3UKH:  PO3POOJNIIOTBCS  CTpaTerii
JUISL TIOM SIKIIIEHHS] HEraTMBHOTO BIUIMBY 3arpo3 ab0 BHUKOPUCTAHHS MOKJIMBOCTEM,
OB’ SI3aHUX 13 PUBHKAMHU.

6. MOHITOPUHT 1 KOHTpPOJIb PHU3MKIB: MOCTIMHE BIJCTEKEHHA 3arpo3, ix
OHOBJICHHSI Ta pearyBaHHs Ha HUX YIPOJOBXK YChOT'O )KMUTTEBOTO LIUKITY IPOEKTY.

PMBOK Hanmae 4iTKy CTpPYKTypy Ta IHCTPYMEHTH [Uisl €(EeKTUBHOTO
YHOPaBIiHHS PU3HKAMU, 1[0 KPUTUYHO BAXKJIMBO JJIS1 YCIIITHOTO BUKOHAHHS IIPOEKTIB.

VY Mexax aHani3zy po3IVIIHYTO OCHOBHI METOJM MPOTUPU3UKOBOTO YIIPABIIHHS
KOMaHJJaMU TPOEKTIB JOPOKHBOTO OyiBHUIITBA. BUSABIEHO mepeBarn ¥ HEAOTIKH
KOXXHOTO METOAY, L0 BIUIMBAIOTh HAa €(EKTUBHICTh peaji3allii MPOEKTY 3 OrJSAy
HA TICBHI YWHHUKH, 30KpeMa BHYTPINIHIO HOPMY MpPUOYTKOBOCTI, 1HJEKC
npuOyTKOBOCTI, TEPMIH OKYIIHOCTI, PEHTAa0EeNbHICTh 1HBECTULIM TOIIO, 3 METOIO

MOJIAJTIBIIIOTO MiABUIICHHS €(pEKTUBHOCTI YIIPaBIiHHSI KOMaHIaMHU MTPOEKTIB.
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Beskopoaiinnii B.B.!, Kuceabosa O.B.%, Illep6ak 1.B.?
Xapriecoruii nayionanshutl ynisepcumem padioenekmpoHiku
2XapKiscoka 2yMaHimapHo-neoazo2iyna akaoemisi

OIITUMIBALIA KOMIPIOTEPHUX MEPEK HABYAJIbHUX 3AKJIAIIB
Y IPOLIECI HEPEXOJY A0 TEXHOJIOI'Ii BYOD

The statement is formulated and an iterative technology is proposed for solving
a multi-criteria (in terms of the given costs, efficiency and reliability) problem of
optimizing computer networks of educational institutions when switching to BYOD
(Bring Your Own Device) technology. The results obtained allow to increase the
efficiency of technologies for optimizing corporate computer networks of educational
institutions in their reengineering projects with a significant change in the number
of users and traffic.

Yuposamkenas BYOD-rexuosoriii (Bring Your Own Device) B ocBiTHIX
3aKjajax  CTBOPIOE  HOBI  MOXJIMBOCTI  JUIS  MIJABUIIEHHA  €(PEKTUBHOCTI
HABUYAJILHOT'O TPOIIECY BHACIIOK AaKTUBI3AIll Mi3HABAIBHOI AISUIBHOCTI, 3pOCTaHHS
IPOAYKTUBHOCTI HaBYaHHS, IMIJIBUIIEHHS OMNEPATUBHOCTI 3BOPOTHOTO 3B’SI3KY
tomio [1]. BogHoyac BHKOpHCTaHHS OCOOMCTHX MOOUIBHUX MPHCTPOIB MPHU3BOIUTH
70 CYTTEBOTO 3POCTAHHA 3alHTIB 1 MEPEeBAaHTAXKEHHS OO0JIaJIHAHHS HAasgBHUX MEPEXK.
Sk Hac/iI0K, BUHUKAE HEOOX1IHICTh 1X MOJIEpHI3allii YA PEIHKUHIPUHTY.

[IpoekTn pEIHKUHIPUHTY MEpEeX 3arajoM MependadyaroTh PO3B’sA3aHHS
HAa HIWKHBOMY (IpyroMy) piBHI JIEKOMIIO3HUIII KOMIUIEKCY 3aJlad BH3HAYCHHS

1010)20500020000: 31 (010) 21 (0):37 Tasklz, onTUMi3alli CTPYKTypHU Task22, onTUMIi3aLii
PO3MILIEHHSI €JIEMEHTIB 1 TpacyBaHHS 3B’SI3KIB Task??, onTUMi3alii TEeXHOJIOTi

byHKITIFOBaHHS Taskf, omTuMizaiii mapamMeTpiB €JIEeMEHTIB 1 3B S3KiB Taskg,

OI[IHIOBaHHS €(EKTUBHOCTI Ta BHOOPY HAWKpamoro BapiaHTa MOOYIOBU MEpEexKi
o o . *

Taskg. Haiikpawmii Bapiant S° 3 MHOXHHM JONYCTHMUX S 0OUpaeThes 3a

KOMILUIEKCHMM TIOKa3HHKOM skocTi Q(S) B ymoBax oOMexeHb Ha IOKA3HHKH
. %k co . * o . . %
omepatuBHocTi 7(S)<7 , HamiiiHocTi p(s)>p i ekonomiunocti C(s)<C

(ze 7", p*, C* - rpaHM4Hi JOIYCTHMI 3HAYCHHS IOKA3HUKIB) So =arg maxQ(s) [2, 3].
seS™

Jis BuOOpy HailKpamoro BapiaHTa PEIHKUHIPUHTY MEpeXi MPOMOHYEThCS
BUKOPHCTATH ITEpaIliiiHy CXeMy CHCTEMHOI OITHUMI3allii PO3IMOIIICHUX 00 EKTIB
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InDatl-zE, Res 2 DesDecl-zizl,_G — mporeaypa

1

(puc. 1), ne ProcDec?, InDat?

1 1

pPO3B’s3aHHS, 30BHIIIHI, BHYTPIILIHI BX1JIHI JaH1 1 oOOMeKeHH4 i-i 3aaa4i [4].

Res? InDat%, Res? InDat2: Res?  InDat: Res? InDatZ ResZ InDat 2-Res?
25 [ 1 e I [ I R H
: Task !
 InDat 7 y DesDec; DesDec? DesDec? DesDec? DesDec 2 DesDec? !
InDat?, | ! DesDec?
24 ProcDeclz ProcDec§ ProcDecg ProcDecf; ProcDec § ProcDec g : 2
; InDat?, InDat %, InDat 2, InDat %, InDat 2, i

Puc. 1. ITepariiiina cxeMa CUCTEMHOT ONITUMI3AIlIT MEPExi

3 oAy Ha Te, IO KUIBKICTh MPHUHIMINB TOOYIOBU, THUIIB OOJaTHAHHS
1 TexHoJorii (YHKIIIOBaHHS MEpPEeXi € HEe3HAYHMMHM, HAHOUIBIIy CKJIaJHICTh

3anmponoHOBAaHO BBa)XXaTH, IO BClI KOPUCTyBadl MeEpeXi i1 €IHYIOThCS
70 JIOKaJbHUX cepBepiB (KiaciB, HaBYaJIbHUX JIa0OpaTopiil, BIAAUIIB); BY3JIH
PO3MIIIYIOTBCS B O€3MocepeIHii OMM3BKOCTI BiJl JIOKAIBHUX CEPBEPIB; JIOKAIbHI
CEpBEPH M1 €AHYIOTHCS A0 BY3JIIB 3@ IOKa3HUKOM MIiHIMyMY BUTpAT.

OyHKIlIA BUTPAT HA PEIHKUHIPUHT € CYMOIO JTOJATKOBUX HABEJICHHX BUTPAT
Ha IICHTP, BY3JIM, €JIEMEHTH Ta 3B’S3KH 3 OIJISIy Ha MOXJIMBOCTI 3aCTOCYBaHHS

3ac06iB  HasBHOI Mepexi Ki(S)=C (S) —min. K MOKa3HUK ONEPaTUBHOCTI

3aMpONOHOBAHO BUKOPUCTATH MAKCUMAJILHUIN Yac BIJIMOBI/I HA 3alIUTH KOPUCTYBayiB

Mepexi K (S)=7max — Min. SIk nokasHuk HajiifHOCTI 3aIPONOHOBAHO 3aCTOCYBATH
HMOBIpHICTB TIepeOyBaHHS MEPEX1 B IIpalie31aTHOMY CTaH1 k3(S) = p(s) —> max.
3roprka JIOKanbHMX — KPUTEpiiB  Kj (S) , =13 pmae 3mory 3BecTH

OaraTokpuTepiaibHy 3a7a4y J0 3a7a4i ONTUMI3AIlT Mepexi 31 cKasipHuM [2—4]:
S
3 ki(s)-kj(s) o
Q(s)= X nj¢j(s),  &j(s)=¢j kj(s)|=| F-——| . =13, ()
=1 o) K (s)=kj (s)

ne 1j — BaroBuii KOe(ili€HT | -TO KPUTEPIIO;
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3
nj20, X 7i=1; &j(s), kj_(s), k}r(S) — ()YHKILIiS KOPUCHOCTI | -TO KPUTEPIO,
=1

Horo Hairipiie Ta HalKpaiie 3HaYeHHS;
o j— TapameTp, Lo BU3HAYAE BUJL 3a1eKHOCTI & i (s).

YacTkoBUMHU BHUNAJAKaMU PO3IIISIHYTOI 3a/1ayl € 3a7adl MiHIMI3allli HaBeJIeHUX

0 .

S~ =arg min C(S) 32 yMOBHM 3aJaHUX OOMEXEHb Ha IOKa3HUKU
seS”

OMEpPaTUBHOCTI Ta HAAIMHOCTI; MIHIMI3alli Yacy JOCTYIly KOpPUCTYBayiB

SO

BUTpAT

:al’g min T(S), AKIIO BaﬂaHi O6M€)KCHH}I Ha IIOKa3HUKH HABCACHUX BHUTPAT
*
seS

1 HQAIMHOCTI; MaKcUMI3alli HaIIHHOCTI sO = arg max p(s) 3a YMOBU OOMEKEHb Ha
seS”
MOKA3HUKHW BUTPAT 1 ONEPATUBHOCTI.

JUis po3B’si3aHHS 3a7adl 3alpONOHOBAHO BHUKOPHUCTOBYBAaTH 1HTEPAKTUBHY
MoaU(IKaII0 METOAY CIPSMOBAHOTO Mepedopy BapiaHTIB 13 3aCTOCYBAHHSAM 3TOPTKU
nokaneHuX kputepiis (1) [3, 4].

HampsimamMu mnopanbmivx AOCHIIKEHb Yy MOMIOHMX TPOEKTaxX MOXKe OyTu
BpaxyBaHHS B MOJENAX 3aJayl PEIHKUHIPUHTY MEpEeXK HaBUYaJbHUX 3aKJIaJiB
HEMOBHOT BU3HAYEHOCTI BXIIHMX JaHUX, 30KpeMa (YHKI[IOHAJIBHUX 1 BapTICHUX
XapaKTepUCTUK  OO0JaJHaHHSA, CTOXAaCTUYHOI BJIACTUBOCTI  MOTOKIB  3aIlUTIB
KOPHUCTYBauiB, OIIIHIOBAaHHA J>KUBYYOCTI BapiaHTIB 1 TIUIAaHyBaHHS TMPOIIECIB
PO3BUTKY MEpEXI.
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Bponnikos A.L., AnapeeB A.C.
Xapxiscbkuil HaAYioHALHUL YHIGepcumem padioenekmpoHiKu

THO®OPMAIIMHI TEXHOJIOTII B AHAJII3I BXIJHOI IH®OOPMAIIII
JJISI ABTOMATHU3AILIL PO3IO/ILTY 3AB/JIAHD
HA IIPUJIAJIOBY JIBHOMY BUPOBHHUIITBI

In modern manufacturing, automation is key to improving efficiency of
information technology use and analysis. The use of artificial intelligence,
particularly large language models (LLMSs), allows for the automation of text data
analysis, which minimizes manual labor, reduces costs, and improves product
quality. The developed system consists of three modules: authorization, user
management, and data analysis. The authorization module uses tokens for secure
access, and the user module allows you to manage your profile and get
corresponding tasks.

Ha cydacHoMy eram aBToMaru3ailisi BUPOOHMYUX TPOIECIB € KPUTHYHO
BAXJIMBOIO JJIs1 MIABUIICHHS €(PEKTUBHOCTI MIANPUEMCTB. 3aCTOCYBAHHS LITYYHOIO
1HTEJEeKTY, 30KpeMa Belukux MoBHUX mojneneit (LLM), nae 3mory aBTOMaTu3yBaTu
NEPBUHHUHN aHAI3 HECTPYKTYPOBAHUX JTAHHUX, 30KpEMa MPUPOTHOTO TEKCTY.

Taki TexHOJOTii 3HAYHO CHPOIIYIOTh 1 MPUIIBHAIIYIOTH TiATOTOBKY
iHdopmanii s 30epiraHHs Ta MOJAIBIIOIO OOpOOJIEHHS, a TaKOX MIHIMI3YIOTh
JIOJCBKY ydacTh Ha IiboMmy erarmi. Lle 31 cBoro Ooky momomarae miAmpUEMCTBAM
NEepPEepPO3NOAUIUTH PECYPCH, 3HHU3UTU OMNEpaliiiHi BUTpPATH Ta 30CEPEIUTUCS
Ha TIJBUINCHHI SIKOCTI KIHIEBOI MpoAyKIlii. 3pocTaHHs MOTpeOU B aBTOMATH3AIlll
CTUMYITIOE PO3POOJICHHS HOBUX 1 BJOCKOHAJICHHS B)KE€ HAsSBHUX IHTEICKTYyaTbHUX
CUCTeM aHaji3y iHpopmarrii [1].

Benuki MoBHi wmozeni (LLM) BUpI3HSIOTBCS TUM, IO HE MNOTPEOYIOTh
KOHTPOJLOBAHOTO HaBuaHHs. Lle 1ae 3Mory BUKOPUCTOBYBATH 3HAYHO OUIBIIT 0OCSATH
iH(popMalli, 10 € OCHOBHOIO mepeBaror. OmHAaK came L1 0COOJIMBICTH CTBOPIOE
BOKJIMBUI HENOMIK: IO OUThINMI HaOlp MaHWX, TO BUIA €(PEKTHUBHICTH MOJENI,
aje il moposxue ii po3poOieHHs [2].

3aBasKU CBOIM BHUHATKOBIM 37aTHOCTI 00poOasaTH mpupoaHuid Tekct LLM
MIMOOKO THTErPYIOThCA Y BUPOOHUY1 MPOIECH CYyYaCHUX MiAnpueMcTB. [lounHaroun 3
kiamg 2022 poky, koiu 3’sBuBCs momnyispauii iHTepderic ChatGPT, mi moaem
MIBUAKO 3100y MOMYJISIPHICTb, & KUIBKICTh iX KOpUCTYBayiB nepesuiuia 180 miH.
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Jlns anamizy iHdopmarnii MokHa oOpatu, Hampukiaa, moxenb GPT-40-mini,
KA € OJIHICIO0 3 HANMOMY/IAPHIIIMX HA PUHKY. [T KIIIOUOBI IepeBaru — HU3bKa BapTiCTh
1 BUCOKA MIBUIKICTh — JAIOTh 3MOTY 3HAYHO 3/ICHIEBUTH W TIPUCKOPUTH OOPOOIICHHS
iHpopmamii. Hanpuxian, mina ognoro 3amuty a0 API cranoButh mume $0.0105,
IO € ay’Ke KOHKYPEHTHOIO MPOITO3HITIEI0 MIOPIBHSAHO 3 IHIIUMH MOJICIISIMHU.

LLM MOXyTh aHalli3yBaTH BHYTpIIIHI JOKYMEHTH, HANpUKIad (PiHAHCOBI
MOKA3HMKH, 1100 HaJlaBaTH pPEeKOMEHMaIlli, 30kpeMa 1mojao0 Orokety. Jeski mozaeni
3natHi (GopmaryBatu pe3ynbTaT y Burisgal JSON, 1o mnojermrye mojasbiie
aBTomMaTu3oBane o0poOneHHs. I[Ipore Taka aBTOmaTu3alis Bce Iie MNOTpedye
JHOJCHKOI Bepudikarii.

Kpim toro, LLM nomomararoTh y IUJIaHyBaHHI MPOEKTIB, BUKOPUCTOBYIOUHU
CBOi BeJUKI TpeHyBalibHI AaHl. OJHAK BapTO 3Ba)KaTW HA PU3HMKHU, OCKIJIBLKHM HaJlaHi
pEeKOMEH 1a1lii MOXKYTh BUSBUTHUCS HETOYHUMHU a00 HABITh KOHTPHPOAYKTUBHUMH [3].

Jns  B3aemonmii 3 LLM  BukopucrtoByBamacs  OiOmioreka — Openai.
Le#t iHCTpyMEHT, po3pobneHuit kommaniero OpenAl, copomrye moctyn go ii API,
aje TaKoXXK MoOKe OyTH BHUKOPUCTAHMWA Uil Mg’ eAHaHHs na0 1HmmMX LLM,
1[0 MiATPUMYIOTh cyMicHI ¢opmaru 3anutiB. Kpim toro, Openai miarpumye poboTy
3  MyJbTUMOJAJIBHUMHU JaHMMH, W0 JAalOTh 3MOTY aHali3yBaTH rpadiuHy
Ta aynioiHndopmartito BianosiaHo 10 [4] (Tabdun. 1).

Taoauus 1. [TopiBHsSHHS 1iHYU 32 3anuT 10 API Bimomux Moaenei

HasBa moaedi ABTOp Hina 3a 3anut 10 API
gpt-40 OpenAl $0.016
gpt-4o0-mini OpenAl $0.0105
claude-3-sonnet Anthropic $0.0156
gemini-1.5-pro Google $0.0112
mistral-large Mistral $0.0256

Taka iHdopmarliiiina cucremMa MOXE MICTUTH TPU YacTUHU: aBTOpHU3allif,
yIpaBJIiHHSA KOPUCTYBA4YeM 1 aHaji3 gaHux [5].

ABTOpU3allis BIIOYBAEThCS 3a JOMOMOroro JjoriHa ¥ mapons. Ilicias uporo
CHUCTEMAa BHUJA€ TOKEH BITHOBJICHHS HAa MICSIlb, SKUH TEHEPYE KOPOTKOCTPOKOBI
TOKEHU JOCTYIY JIJIsl pOOOTH B CUCTEMI.

Moaynbs KOpucCTyBada Ja€ 3MOTY OHOBIIOBATH IIpo(isib (aBaTap, imM’si, TapoJb)
Ta BiTHOBJIIOBATH MApOJIb 32 JOTTOMOTOI0 TOKEHA, HA/IICIIAHOTO Ha eJICKTPOHHY TOIITY.
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Monynb anamizy iHdopmarlii Hagae TOCTYM 10 YOTUPHOX OCHOBHUX (PYHKIIIH,
a TaKOXX MOe OyTH MOJAHHUM y BUIIISIII CXEMU, 300pakeHo1 Ha puc. 1:

— a”aui3 pe3roMe I miadopy mocaau;

— reHepanis 3aBAaHb JJis MpaliBHUKA HA OCHOBI HOT0 MPpOoQ1ito;

— reHepailig 3aBianb Ha mijcrasi pestome (CV), mo gae 3Mory aBTOMaTHYHO
PO3MOIIISATY 3aBJaHHS 1711 HOBUX CIIBPOOITHUKIB;

— IeperJIsi ICTOPii paHillie 3reHepOBAHUX 3aBIaHb.

IHopMaUiR W

CTBOPUTH TOKEH CKUBAHHA
npo cefie P B

napons (Make Password Reset
s bR ) Token)

‘ [ OHO!MTM_‘J 5
\

(Me)

npodins
(Change

‘ 3miHnTH napons ( Reset
Praofile)

Password)

PyHruioHan User cepsicy

e ™

‘ User Cepsic

. Byt in —>| Cepisc Astopuaauyi |_ . = "
m Bxin/Peectpauin AotenTHbKaL | 2 > LLM Cepsic

PyHKLUioHan ABTopuaaUii/ABTeHTHdIKaLT cepBicy Pyrkuionan LLM cepsicy
Peectpauia

! (Register) ‘ Bxig(Login) | |Buxin{Logout) Awaria BxigHoro pesiome abo

] /= AaHMx npauisHuka (CV
| Analyze)

lexepauin saBaanHA Ha OCHOBI
pestome (CV Give Task)

| L S ~

Onosnenxnn Tokeny (Refresh) |

J lexepauin nepcoHanizosaxoro MepernAg icTopii reHepauii

32BAaHHA ANA Npauisxrka 3aBAaHe KopucTysada(Task
(Give Task) History)

Puc. 1. Crpykrypa nporpamu

3anpornoHoBaHa CHUCTeMa KepyBaHHS 1HGOPMAIIEI0 MOXKE  IMiJBUIIUTH
IPOIYKTUBHICTh Tpalli, 3HU3UTH KUIbKICTh TOMHUJIOK, CKOPOTHTH 4Yac Ha BUJAUY
3aBJIaHb Ta ONTUMI3yBaTH 3aBaHTAKEHHS IMEPCOHATY. TaKo BOHA MOXKE CTATH OCHOBOIO
JUTSL TIOTAJTBINIOT aBTOMATH3aIlil Ta iHTerpalii 3 iHIMMHA BUPOOHUYUMH CUCTEMaMH.

VY pasi moemHaHHS TakOi CUCTEMH 3 TOIYJSIPHUMH MECEHDKEpaMH 3’ SBUTHCS
MOKJIMBICTh ~HaJlaBaTH 3aBAaHHS TMpalliBHUKAM 3a Jy)X€ CTUCIl TEepMiHH,
0, MWMOBIPHO, TIO3UTUBHO BIUIMHE HAa TMPOIEC KEPyBaHHSI  Oyab-SIKUM

H1IPUEMCTBOM, 30KpeMa il BUPOOHUYHM.
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Byaagin /1.0., Ilerpenko B.O.
Vipaincorkui oepocasnutl yHigepcumem HAyKu i mexHonoz2iu, M. [{Hinpo

YIIPABJIIHHSA BIAKPUTUMU ITPOEKTAMHU
B YMOBAX JJMHAMIYHUX 3MIH EKOHOMIKHA 3HAHb

The current trends of the knowledge economy and project management
In this area are revealed. The relationship between knowledge management
and the ability to successfully manage enterprise development projects in an era
of rapid change is studied. The research allowed us to draw conclusions about
the features and new aspects that should be taken into account when
implementing proven methodologies for projects.

OcTaHHIM YacoM MAiSUIBHICTh NIAIPUEMCTB Ta OpraHizamiil 311HCHIOETbCS
B €MOXy €KOHOMIKHM 3HAaHb 1 OCHOBaHAa Ha BHUKOPHMCTAHHI Cy4acHHMX 1H(GOpPMAIIHHUX
TEXHOJIOT1. [HHOBAIIMHUN PO3BUTOK YMPABIIHHS MPOEKTAMU HE3IMCHEHHHM 0e3
ypaxyBaHHS BIJIKPUTOTO MPOCTOPY 3HAHb, KU 0a3ye€ThbCs HA MOKIMBOCTAX MEPEXKi
InTepuer. Buxig 3a xoprmopaTHUBHI MeX1 Ha €Tall KOHLENTYalbHOTO IJIaHyBaHHS
IIPOEKTY YaCOM BIIKPHUBAE OE3Mpere/IeHTHI MePCIEeKTUBH IS TTOAAIBIIOTO PO3BUTKY
nianpueMcTBa. BiakpuTi iHHOBalil HEOOXIAHI ISl MIATPUMKU CTaJOr0 PO3BUTKY
Oynb-sikoi kommanii [1]. 3 orasgy Ha CydyacHMM CTaH EKOHOMIKH KOJXKHE
HIJIPUEMCTBO MOTpeOye CYNpOBOJY CBO€I IISJIBHOCTI Yy BHUIVISAL IHTETPAIBHOIO
1H(opMaIiitHOTO cepeIoBHUIIIA.

VY 3arasipHiil Kiacuikaii MPOEKTIB 332 CTYINEHEM HOBU3HH BHOKPEMIIIOIOTH
TakKl IPOEKTHU: yHIKaIbHI, MOAUbIKAIIiHI ¥ TUNOBL. TpaauIliiiHi, KJIaCUYHI TIPOEKTH,
onucaHl B OUIBIIOCTI IPYKOBAHUX BHUJIAHb 3 YIPABIIHHA NPOEKTAMH, MAIOTh KIHLIEBY
METy ¥ YITKO BHU3HAYEHUW IKUTTEBUUA ULHKI, [0 TO3HAYEHUH MOMEHTAMH,
KOJM TPOEKTY II€ HE ICHYyBajJo W KOJHM TIPOEKTY BXe HE icHyBano. IIpoexT,
IO PO3BHUBAETHCS, — II€ MPOEKT, SKUM HE Mae KIHIEBUX LUJIEH Ha MOMEHT
Himanii [2]. Y npoekTtax, 1Mo po3poOsitoTbesi, 000B’SI3KOBO 3 ABJISIIOTHCS KIHIEB1
711, aje MOMEHT iX IOSBH 3aJICKHUTh B €(EKTUBHOCTI paHillie peaai30BaHOl
JTISJIBHOCTI Ta 30BHINIHIX YMOB. Y MeXaxX KOHULEMIT BIAKPUTOTO MPOEKTY
IIPOTIOHYETHCSI BIIMOBHUTHCS BiJ YITKO BHU3HAYEHUX 1 HE3MIHHMX LUICH, MiCIs
TOCSITHCHHSI SIKUX TIPOEKT TIEPECTAE ICHYBATH.

Y cnemiamizoBaHI  JIITEpaTypl  CIIOCTEPIraeThbCsl  IIyTaHWHA  MOHSTHh
«BIOKPUTUN TMPOEKT» 1 «IPOEKT, peali30BaHU B MPOrpaMHOMY 3a0e3MEUYEHHI
3 BIAKpUTHM BuxigHuM kogom» [3]. Tlporpamue 3a0e3nedeHHS 3 BIAKPUTHM
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BUXIIHUM KOJOM — II€ METOJ PO3pOOJCHHS IPOTPAaMHOr0 3a0e3MEeUCHHS,
3a YMOBHU SKOTO BHUXIIHMA KOJI TIPOTPAMH € 3arajJbHOJOCTYIHUM IS TEPETIIsTy
ta Moaudikamii. Bigkputuii BUXITHUNW KOJ BHITYCKA€ThCs ab0 B CYCHIJIBHOMY
HaxOanHi, ado mix «BinmeHuMKY TdineHsismu, Takumu sk GNU General Public License
ado BSD License. MiHimManbHi OOMEXKEHHsS, IO HE Cylepevarh BHU3HAYCHHIO
(OpenSource.org) 000IOHKH BIAKPUTOIO IIPOrPaMHOTO 3a0e3MeUYeHHsI, Taki sk Linux,
KDE, OpenOffice, FreeBSD, Apache, GNOME, 6e3yMOBHO, € YCHIIIHUMH
NpPOEKTaMHU B raiy3i 1H(OpMaliiiHUX TEXHOJIOT1H, ajie BOHM HE MAarTh HIYOIO
CHUIBLHOTO 3 METOJIOJIOTIEI0 YIIPABIIHHS POEKTaMH [4].

OCHOBHI CyyacHl TpPEHIUM EKOHOMIKM 3HaHb 1 MPOEKTHOTO MEHEIKMEHTY
BU3HAYEHO SK THYYKICTh, TMOCTIMHI 3MIHM Ta aJanTuBHICTH A0 HuX. [locTiiiHe
BJIOCKOHAJICHHSI KOPIIOPAaTUBHUX 3HAHb € HEOOXITHOK YMOBOKO [JIsi MiABUIIEHHS
MPOTYKTUBHOCTI Ta THYYKOCTI Y MPOEKTAX PO3BHUTKY, OCKIIBKA HAa HHUX BIUIMBAIOTH
3MIHM B NIAXO0JaxX A0 BIPOBAIKEHHA Ta po3poOieHHs. [1oTyxHI CuiIM 3MIHIOIOTH
€KOHOMIYHHH 1 IJIOBUH CBIT, 1 OCHOBHUMH PYIIIHHUMU CUJIAMHU 3MIH € rio0ani3aiis,
HOBI TEXHOJIOTi, MOCWJIECHHS KOHKYpEHIIl, 3MIHa BHUMOI KJI€HTIB, €KOHOMIYHHUX
1 momTuYHUX CTpyKTyp. Ormsiag miteparypu B 0a3ax JaHUX 3a KIHOYOBUM
CIIOBOCITOJTYYCHHSIM ~ «YTIPaBIIiHHS 3HAHHAMH» Ta TMO€JHAHHAM 3  (pa3oro
«YTIPaBIiHHS MPOEKTAMU» II0Ka3aB, MO0 OUIBIIICTH JIITEpATypu Ma€ MPAKTUIHHM,
a HE TEOpeTUYHUU Xxapaktep (TOOTO Teopis, OCHOBAaHA HA 3HAHHAX, 1 TEOPid,
OCHOBaHa Ha KommeTeHTHOCT1). Cdepy ynpaBiiHHA MPOEKTAMH MOXHA PO3IIISIIATH
SK HEBIJ'€EMHY YaCTUHY 3HAYHO WIMPIIOTO TOHSITTS «IHTEIEKTYaTbHUU KariTam,
a YNOpaBliHHA 3HAHHSAMU — 1€ YNPaBIIHHA IHTEJNEKTyaJbHUM KaIliTajoM,
KOHTpOJIbOBaHUM KommaHiero [5] (Bettiol, Sedita, 2011).

Bigomo, mio ympaBiiHHS TPOEKTaMH — 1€ TOTY)KHHH I1HCTPYMEHT 3MiH,
AKUM HEOOX1ZHO BHBYATH M 3aCTOCOBYBAaTHM HAa MPAKTHULI, I00 HAIIE XUTTSA CTAJO
IIKaBUM 1 ycmimHUM. MeTror Bif0y/noBH YKpaiHM B TOBOEHHUN Tepiod Mae
CTaTH BTIJICHHS B KUTTS YCIIINIHUX CYYaCHUX CHUCTEMHHUX MOJEIEH CTPYKTyp
1 TIANPUEMCTB, IO  TepeadadaroTh  akTuBi3alio  IudpoBoro  OaveHHS
TEXHOJIOTITYHOTO MallOyTHROrO Ta Tepexi 3BHYAHUX poOOYMX MPOLECIB
Ha SIKICHO HOBUM PIBEHb.

JInst aleKBaTHOrO pearyBaHHS Ha BUKIHKHU, SIKI HaOyBalOTh MMOCTIHHOTO
XapakTepy Ui TMPOEKTHO-OPIEHTOBAHOI oOpraHizailii, HeoOxigHO, 100 Oyna
BHU3HAYEHA YHIKAJIbHA 1ICHTUYHICTh KOMIAHIi. YIpaBIiHHA NOPT(EIeM MTPOEKTIB Mae
BUpIIIAJIbHE 3HAYEHHS I YCHiXy mianpuemMctB. BoHo oxorumroe Taki cdepu,
AK BHMOIp TPOEKTIB, iX Mplopu3alis, po3MNOALI PECypciB Ta  peamizaiis
Oi3Hec-cTparerii. YHIpaBiiHHS NPOEKTAaMU TIIOB’SI3aHE 13 3arajibHOI0 JISUTHHICTIO
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KOMIIaHii, $KI TakoXX TBOPYO TMIAXOMATH JO OpraHi3aiii CBOiX MPOEKTIB.
Meta aganTamii KOpPHMOPATUBHOTO YIPABIIHHSA MPOEKTaMU TOJSITaE B TOMY,
00 HalKpaIuM YMHOM BIJINMOBIIaTH MicCii Ta KyJIbTypi KOMMaHii.

VY BIOKPUTUX MPOEKTAX KEPIBHUITBO OPIEHTOBAHO HAa MOCTIAHY 3MIHY iX
koH(irypamii. OTxe, MaWCTEepPHICTh KEpIBHHKAa MPOEKTY BCE OLIbIIE MOJSATae
B 3/IaTHOCTI BIJICT€KYBaTH PI3HOMaHITHI HAayKOB1 JiKepesla W IIBHUJKO pearyBaTH
Ha BIJIKPUTI HOBOBBEIEHHA. BaxnuBuMm dakropom € Te, mo iH(QopMaIiiHi
TEXHOJIOT1l  CHCTeMM MependadaroTb MPO30PICTh  EKOHOMIYHOTO  PO3BUTKY,
a aHaji3 JaHMX JomnoMarae BHOYJOBYBaTH HaWOUIbIN eQeKTUBHI Oi3HEC-Mojemi
B yMOBax INBHJIKHX 3MiH HaBKOJHIIHBOTO cepenoBumia. llepcrnekTuBHICTH
iHQOpMAIIHHUX CHUCTEM BH3HAYAETHCS CTYNEHEM iX [MO3UTUBHOTO  BIUIMBY
Ha MTIJOPUEMCTBO BHACHIJIOK BUKOPUCTaHHS 3aCO0IB MPOTrpaMHOro 3a0e3MedeHHs,
3MiHU 1H(GOPMAIITHUX MTOTOKIB Ta OPraHi3aiiHol CTPYKTYPH YIIPaBIIiHHS.
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Baabuyk /I.B., Hazapos JI.JI.
Xapxiecvkuii HayionanbHuti ekoHomiunuu yHieepcumem imeni Cemena Kysueys

MNOPIBHAHHA MOJIEJIEH BIJEOPY YUACHUKIB
TPAJULIAHUX TA POSHOJAIJIEHUX KOMAHJ IT-IIPOEKTIB

This article compares participant selection models for traditional and
distributed IT project teams, highlighting their differences and the challenges
associated with them. Traditional models focus on technical skills and interpersonal
dynamics within co-located teams. Distributed team models emphasize time
zone compatibility, remote communication, and flexibility. The study uses
multi-criteria analysis to evaluate the strengths and weaknesses of each approach.
The results provide practical recommendations for selecting the most suitable
models based on team type. Future research prospects include Al integration
for adaptive team formation.

@dopmyBaHHA €(EKTUBHUX KOMAaHJ € KIIOYOBUM (DaKTOpPOM  YCIIITHOT
peamizamii cydacHux IT-mpoekTiB, 1m0 MalTh BHUCOKY CKJIQJHICTh Ta JMHAMIYHI
BUMOTH. AKTYaJbHICTh MPOOJIEMHU 3yMOBJICHA HEOOXITHICTIO MiA0OPY CIEIialliCTiB,
SIKI HE TIIbKM BOJOAIIOTh HEOOXIIHUMHU TEXHIYHMMHU HaBUYKaMH, a W MOXYTb
e(DeKTUBHO B3a€EMOJIIATH B KOMaHII 3 YypaxyBaHHSM OpraHizallidiHux Ta
KOMYHIKALITHUX acleKTiB. B oCTaHHI POKM CTPIMKUN PO3BUTOK TEXHOJOTIHA CIPHUSB
MOIIMPEHHIO PO3MOAUICHUX KOMaHJ, SKI MpaIoTh TeorpadiyHo BijajaieHo,
CUHXPOHHO Ta AaCHHXPOHHO, IO HAKIAJa€ HOBI BHUKJIMKKA Ha TMpPOIEC BiadOpy
ydacHUKIB. TpanuiiiiiHi KOMaHIM, IO TPAIOTs B OAHOMY odici, 3a3BuYai
niJOMParOThCSl 3 YpaxyBaHHSIM HE TUIBKA Npo(deciiiHMX KOMIIETEHLIH, aie
1 0COOMCTICHOT CYMICHOCTI Ta TpynoBOi JuHaMiku. HaTomicTh po3moaiyieHl KOMaH/Iu
noTpeOyIoTh JOJATKOBOTO OIpAIIOBaHHS TaKWX KpHUTEpiiB, SK dYacoBa 30HA,
KOMYHIKaIlii{Ha JOCTYITHICTh Ta TEXHOJOT1YHA CYMICHICTb.

MeToro JOCHIJKEHHST € TOpIBHSHHSA MOJENed BIAOOpPY YYacHUKIB IS
TPaJAMIIIMHUX Ta PO3NoJIIeHuX KoMaHJ I[T-mpoekTiB 3a KIIOYOBUMHU KPHUTEPISIMU
Ta BHSBJIEHHS iX CHJIBHUX 1 CIA0KUX CTOPIH 3 METOK PO3POOKH pPEKOMEHJIalii
JUTsl €PEKTUBHOTO (POPMYBAHHS KOMAH/T 3aJIEXKHO BiJ] TUITY ITPOEKTY.

JUis TpaaMLiMHMX KOMaHJ HalOUIbII MOUIMPEHHMMH € MOJENl, 3acHOBaH1
Ha OararokpuTepialbHOMY Bi0OpI KaHAMAATIB 3 aKIEHTOM Ha TEXHIYHI,
YIPABIIHCHKI, KOMYHIKAI[IiH1 Ta Ji1€pChKl KOMIETEH1i. 3HaYHa yBara NpUAII€TbCS
IICUXOJIOTTYHIA CYMICHOCTI, TPYIMOBiM JAWHAMIILI Ta adalTHBHOCTI yd4acHuKIB [1].
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Takox 3ycTpiyaroTbcs MaTE€MaTW4HI MOJENl, [0 BPaXOBYIOTh MAaKCHUMI3AIlIO
KOMITETEHIIIH ITpH MiHIMI3aIlil BUTpAT MPOEKTY [2].

VY po3noniieHnx KOMaHJaxX 3aCTOCOBYIOTh MOJIEI, K1 JOJIATKOBO BPaXOBYIOTh
4acoBY JOCTYMHICTh 1 TeorpadiuHe po3TallyBaHHS YJIEHIB KOMaHAM, IO Ba)XJIUBO
JUIA CHHXpPOHi3aIlli poboTH Ta omntumizaiiii komyHikamid [3]. TyT 3acTOCOBYHOThCS
dbyHKI[IOHAIBHI MOJENI 3 aBTOMATHU30BaHUM B1AOOPOM KaHIUJATIB Ha OCHOBI
KPUTEPIIB CyMICHOCTI 3a TEXHOJIOTISIMUA, YaCOBHUMH 30HaMHU Ta poOOYMM rpadikom.
AKTyaJllbHUM € 3aCTOCYBAaHHSI aJTOPUTMIB IITYYHOTO 1HTENEKTY IJs (OpMyBaHHS
KOMaH/I 13 ypaxyBaHHSM Pi3HUX XapaKTepucTuK [4].

[lepeBaroro TpaauUiMHUX MojeNed € TJIMOOKE BHUBYEHHS BHYTPIIIHBOT
IpyNoBOi JWHAMIKH, MPOT€ BOHM OOMEXEHI B 3aCTOCYBaHHI N0 reorpadivyHO
po3noauieHuX KomaHA. Po3moaineHi moneni epexkTuBHI y MacmTaOyBaHHI Ta
THYYKOCTI, POTE MOXKYTh HEIOOIIHIOBATH OCOOMCTICHY CyMICHICTh Ta He(hOpMalIbHI
aCIeKTH KOMaHJIHO1 POOOTH.

Jlist mOpiBHSAHHS Mojenel Bi0Opy Yy4YacHUKIB Oynu oOpaHi Taki KpUTEpii:
TEXHIYHI KOMIIETEHLI{, YIPaBIiHCbKI HABUYKH, KOMYHIKallliH1 3JaTHOCTI, JI1I€PChKI
SAKOCT1, TeorpadiuHa Ta YacoBa CYMICHICTh, aJalNTHUBHICTb, a TaKOXX BUTpaTH Ha
(dbopMyBaHHS KOMaHIU. AHaNI3 MPOBOAMBCS LHUISIXOM CUCTEMATHU3allli XapaKTEPUCTHK
Mozener, X (QYHKIIOHATBHUX MOXJIMBOCTEH, a TaKOX BpaxyBaHHS MPAKTUYHOI

JOLIJIBHOCTI B KOHTEKCTI TUIY KOMaH1ud. Pe3ynpTaTtu HaBeaeHo y Ttaou. 1.

Tabauus 1. [lopiBHANBHUI aHANI3 MOJENEN B1IOOPY YYACHUKIB TPAIULINHUX
Ta po3noauieHux komaua [ T-npoekris

Kpurepiit

TpaguiiiitHi KOMaHIH

Posnoaiineni komanau

TexHIYH1 KOMOETEHIT

OCHOBHUU aKIIEHT

OcHOBHHUH aKIIEHT

VYrpaBiiHChKI HABUYKHU

Bucokwuii piBeHb
BaKJIMBOCTI

BpaxoByrorscs
13 ypaxyBaHHSIM JUCTaHIII{

Komymnikarmiitai
31aTHOCTI

AHaJti3 Ha OCHOBI
0COOUCTOTO KOHTAKTY

KitouoBuii kpurepiii
(oHNaitH-KOMYHIKaIIii)

JlinepchKi sSIKOCTI

BaxuiuBi 115t miaATpUMKH
IPYINOBOi TUHAMIKH

BaxxnuBi 151 KoopauHariii
JTHCTAHIIMHOT POOOTH

I'eorpadiuna
JIOCTYITHICTh

Heakryanbna

KitouoBuii paxtop

YacoBa CyMICHICTh

He BpaxoByeTbcs

BpaxoByetbcst st
onTuMizallii poboTu

AJIanTUBHICTH

OmiHIOETHCS Uepes
IPYIOBY JIMHAMIKY

OIIHIOETHCS 3 ypaxyBaHHSIM
BIJITAJICHOCTI

Bapricts hopmyBanHs

BigHocHO HUXYa

Buma uepes
oprasi3zalliifHi BUTpaTu
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Jis  TpaauIiiHUX KOMaHJA XapakTepHa MOJENb OaraTOKPHUTEPiaTbHOTO
nig00py 3 ICTOTHUM aKLUEHTOM Ha BHYTPIIIHIO TPYNOBY JWHAMIKY Ta MCUXOJOTTYHY
CYMICHICTB, 10 3abe3nedye CTaOUIBHICTh 1 KOOpJWHAaIii. Mojenl po3moaiieHux
KOMaHJ 4acTo 0a3ylThcs Ha MU(POBHUX aNTOPUTMAax 3 ypaxyBaHHSM YaCOBHX 30H,
reorpadii Ta TEXHIYHMX MOMJIMBOCTEH I MiHIMIZallli PU3UKIB Ta 3a0€3MECUCHHS
THY4YKOCTi pobotu [3].

OTtpumaHni pe3yabTaTH CBiAYATh, 110 TPATUIIAHI MOJIEI € ONTUMAIBHUMU JIJIS
(dopMyBaHHS CTaOUIBHUX Ta 3TYPTOBAHMX KOMAaHJ y MeEXax OJHOro poOdovoro
IPOCTOpPY, /i€ KUBE KOMYHIKAIlS BIJIrpae Ba)XJIUBY poJib. PosmopineHi mopen,
HaBMaKW, Kpalle MNPUCTOCOBaHI JI0 Cy4YaCHMX BHUMOT JMCTAHIIMHOI CHIBOpall,
ajiec BHMAaralTh 3aCTOCYBaHHS JIOJATKOBUX TEXHIYHHUX 3ac00iB I KOPEKIii
KOMYHIKaliiHuX 0ap’epiB.

CunpHUMH ~ CTOPOHAMHU  TPAAMIINHUX Mojene € r1imboka poboTa
3 MCHUXOJIOTIYHMMHM Ta KOMYHIKALIITHUMU acleKkTaMu, CIa0KUMU — OOMEXEHICTb
y BimjgaieHux ymoBax. PosmosineHi Mojen MaroTh NEpeBary y MaciTaboBaHOCTI
Ta THYYKOCTI, aJIe MOXYTb HEJIOOLIIHIOBATH OCOOUCTICHI ACTIEKTH KOMaHHOI pOOOTH.

[IpakTuyHl pexkOMEHJaIi: I TPaAUIIMHUX KOMaHI PEKOMEHIYEThCS
BUKOPUCTOBYBATH OaratokpurTepiaibHl MOJENl 3 aKLEHTOM Ha IPYNOBY IUHAMIKY;
JUTSL PO3MOUICHUX — BIIPOBA/KYBAaTH aBTOMATU30BaHI Ta Al-mijcuiieHi anroputmu
3 ypaxyBaHHSAM YacOBHUX 1 reorpadiuHuX XapaKTepUCTUK.

[TopiBHsiHHA Mojene BiAOOPY YYACHUKIB TMOKazalo, IO €(QEeKTUBHICTh
(opMyBaHHS KOMaHIM 3aJE€KUTh BIJ THUIy Oprasizauii poOOTH: TpaauLiiiHa
abo posmoxineHa. 3ampoNOHOBaHI KpUTEpli Ta METOAM aHalli3dy JI0IOoMararoTh
aganTyBaTd miAOlp A0 cneuudiku nOpoekTy. OOMEXKEHHSM JOCHIKEHHS €
BUKOPUCTAHHS 3arajlbHUX MoJieieill 0e3 y3arajlbHeHHs I CHelupIYHUX Taly3ei.
[lepcnexkTHBOIO MNOJANBIIONO JOCHIJKEHHS € IHTEerpaumis MTYYHOTO I1HTENEKTY
JUIS  aaliTUBHOTO MiAOOpPY YYAaCHUKIB 3 JHHAMIYHUM ypaxyBaHHSM 3MIHHHUX
napaMmeTpiB IMPOEKTY, a TakK0X pPO3poOKa HOBHX KpHUTEPIiB, Kl O BKIOYAIH
COITIaJIbHO-TICUXOJIOT1YHI Ta KPOC-KYJIBTYPHI aClIeKTH JUCTAHIIMHOT pOOOTH.
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2 Xapxiscokuii Hayionanvruti yisepcumem imeni B.H. Kapasina
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BUJIYYEHHS HAKOIIMYEHOI PIIUHUA
31 CBEPJIJIOBUH TA HIJIEH®IB TA3OKOHJIEHCATHUX POJIOBUII]

The complications that occur during the operation of wells in depleted
gas condensate fields, in particular, the accumulation of fluid at the bottom hole
and in the internal cavity of the flowlines, are considered. An automated
system for supplying a solution of surfactants to remove fluid from wells and
flowlines is proposed.

ITix yac ekcruryararlii CBEpJIOBUH BUCHAXKCHUX Ta30BUX 1 Ta30KOHICHCATHUX
POJOBUI BUHHMKAIOTh CKJIQJHOINI, 30KpeMa HAKOMHYEHHS PIIUHU sIK Ha BHOOI,
TaKk 1 y BHYTPIIIHIA MOPOXHHUHI NUICH(]IB, 110 HETaTUBHO BIUIMBAIOTH Ha MPOIIEC
BUJ0OYTKY BYIJIEBOJHIB. BiJ onepaTUBHOCTI YCYHEHHS YCKIIaJHEHb 0€3MocepeHbo
3QJIEKUTh TMPOAYKTHBHICTH CBEPIJIOBHH 1 0OCAT BHAOOYTKY. Y 3B’SI3Ky 3 IIHUM
HEOOX1IHMI KOMIUIEKCHUM MiaxXif, 1o mepeadadae IeTalbHUN aHali3 MpooJieM
1 TIOIIYK aJbTEPHATUBHUX PIIICHb.

3 nmiTepaTypHHX JOKEpesl BIAOMO, HIO0 BWIYYUTH PIAUHY 31 CBEPIJOBUH
Ta UUIeH(IB Ha Ta30KOHJEHCATHUX POJOBHMINAX MOXHA 32 JOMOMOIOIO
BIIPOBA/PKEHHSI PI3HUX METOAIB 1 TexHoJorii. Ha mnpaktuni mnpoayBaroTh
CBEpJUIOBMHU (Yepe3 cemapaTop, €XeKTop, CHU(OHHI TPyOHW TOIO); 3aMIHIOIOTh
KOJIOHU J1(PTOBUX TpyO Ha TPyOM MEHILIOTO JIIaMETPa; 3aCTOCOBYIOTh PO3UYHMH 1 TBEP/L
nmoBepxHEeBO-akTUBHI pedoBUHU (ITAP); BHKOpHUCTOBYIOTH IUIYHIXKEpHI IIiJHIMAYI,
BIIPOBA/KYIOTh Ta3iiTHY ekcrutyatarito touio [1, 2]. OcobnuBy yBary HEoOX1JHO
NPUAUIUTH 3a0€3MEUYeHHI0 CTa0lIbHOI €KCIUTyaTallii CBEP/JIOBUH Ha BHUCHAKEHUX
pONOBHINIAX, IO BHUMAara€ BIPOBADKEHHS HEBIMKIATHUX 3axodiB. OmHuM
3 e(eKTUBHUX 3aXOJIB € aBTOMAaTH3allisl TEXHOJIOT1YHOTO IMPOIECy BHIAOOYTKY
BYTJIEBOJIHIB 13 CBEPIJIOBUH.

['a3opivHHMI TMOTIK, IO HAIXOIWUTh BIJ CBEPAJIOBUH, TPAHCHOPTYETHCS
nuieidbamu 10 yctaHoBku miarorosieHHs raszy (YIII'). V mpomeci ekcrutyararii
CBEpJUIOBMH Yy CTOBOypax 1 muieddax MOXyTh HAKOMWYYBATHUCS PI3HOMAHITHI
3a0pyaHeHHs. 3a3BU4ail BOHM € O0araTOKOMIIOHEHTHOIO CYMIIIIII0, [0 MICTUTh
IUTACTOBY Ta KOHJEHCAIIHY BOJY, BYTJICBOJIHEBHI KOHJIEHCAT, MEXaHIUHI JOMIIIKH,
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coii, MeTaHon Tomo. HasBHicTh 3a0pyaHEHb  COPUYUHAE  BIIXHWICHHSA
eKCIUTyaTal[liHuX TapaMeTpiB Bl YCTAHOBJIEHOTO TEXHOJOTIYHOIO pEeXUMY,
10 MPU3BOJIUTH A0 30UIBIICHHS T1APaBIIYHOTO OMOPY 1, K HACIIIOK, 3MEHIIICHHS
BUI00yBaHHS ByrieBOojHIB [3, 4]. Ha ocHOBI aHamizy eKCIuTyaTaliiHUX MapaMeTpiB
Ta PO3PaxXyHKOBOTO BHU3HAYCHHS 00’€MIB HAKOMHMYEHOI PIAMHU TEPCOHAT yXBaIIOE€
PIIIICHHS I0JI0 BUKOPUCTAHHS PO3YHWHY MOBEPXHEBO-aKTUBHUX PEYOBUH 1 BU3HAYAE
fioro HeoOXximHuii 00’eM. 3a yMOBM BUHUKHEHHS YCKIAJHEHb, OB’ I3aHUX
31 3H)KEHHSM BUAOOYTKY razy abo 3pOCTaHHSIM Iepernagy TUCKY Yy CBEpIUIOBHHI
Ta/abo mwierdi MmoHaa AOMYCTUME TEXHOJIOTIYHUM PEKHUMOM 3HAYEHHS, MEPCOHAT
MO€ CKopuryBaTu 00’eM mojaui po3uuHy I[TAP, 30u1bmuT a60 3MEHIIMTH HOro
3QJIKHO BiJ MOTpeOH.

Jliss po3B’si3aHHS TIOCTABJICHOTO 3aBJaHHS 3alpOINIOHOBAHO AaBTOMATH3yBaTH
MOJIaHHSI PO3YMHY TOBEPXHEBO-aKTUBHUX PEUOBMH HA OCHOBI aHaJi3y PEXKHUMIB
eKCcIuTyaTarii cBepanoBuH. JlogaTkoBO mependadeHo TPOBEICHHS pPO3paxyHKiB
JUTsI BA3HAYEHHS 00’ €MiB HAKOTTMYEHOI PIAMHHU B CTOBOYp1 Ta/un y muiendi.

JIst BOpOBAKEHHS 3alIPOIIOHOBAHOTO TEXHOJOTTYHOTO PIIIEHHS HEOOX1THO
opraHizyBatu 30UpaHHs Ta apXiBYBaHHS JIOCTOBIPHHUX €KCILTyaTaIllHHUX MapaMeTpiB
CBEpPJUIOBMH Yy peXumi peanpbHoro uacy. lle MoxHa 3a0e3nedunTH, 30Kpema,
BCTAHOBJICHHSIM JIaBadiB THUCKy U TeMmImeparypu SK Ha THUPJIl CBEpJUIOBHHH,
Tak 1 Ha BxigHuX rasomnposojaax YIII. Ha ocHOBI oTpuMaHuX eKCILTyaTaliiiHUX
napamMeTpiB, BUKOPHUCTOBYIOYM BiJIOMI METOJWKH YU CIICIiali30BaHE IPOTPAMHE
3a0€3Me4eHHs, MEpPCOHAl BHUKOHYE pPO3PaxXyHKH, MO0 BU3HAYUTU T1IpaBIIYHHMA
omip J(TOBUX KOJOH 1 muierdiB, 06’eMr HaKOMUYEHOI PIAMHU B CTOBOYpi Ta/abo
nuieidi, a takox o0’em posuuHy [TAP mns ii BwryuenHs [5]. Sxmo pesynbratu
00YHCIICHD MATBEPIKYIOTh HAKOIMMYCHHS PIAMHU B CTOBOYpPi1 CBEPIJIOBUHU Ta/abo
y BHYTPIIIHIN NOPOXHUHI ey (0co0IMBO 32 YMOBHU 3HAYHOT JIOBKUHM HUIEH(DIB
1 HaAsSBHOCTI TIOHAJA JBOX MOHWXKEHUX JIUISHOK, Y SKHX MOXIIMBE TMEpIOAHYHE
HAKOMHUYEHHS P1IMHU, IO CTBOPIOE JOJATKOBI MICIIEBI OMOPHU), HEOOXITHO MOJIaBaTH
posuun IIAP y 3arpyOnmii mpocrtip abo nwiedd. [as mporo 3amporoHOBaHO
aBromaTu3zoBaHuii kKomiuiekc mnogaHHs (AKII) posuumny IIAP y cBepainoBuHy
Ta/ab0 nuieid, KU JOIUIHFHO PO3MICTUTH HA THUPIII.

3acrocyBanHa AKIIl nmae 3mory miIBUIIUTH OPOAYKTUBHICTH CBEPJIOBUH
1 3a1Mo0IrTH 3pOCTaHHIO BUTPAT TUCKY MOHA]] 3HAYEHHS, IepedadyeHe TEXHOIOTTYHUM
pexumoM. llepioguunicTs Ta 00’eM mnonanHs po3uuHy [IAP s BuiydeHHs
pIIMHU Ma€ BU3HAYaTH NIEPCOHAN, AKUM 3aja€ BIAMOBIIHI 3HaueHHs B cuctemy AKII
JUTS aBTOMATH3AIli1 MPOIECY MOIaHHS TOBEPXHEBO-aKTUBHUX PEYOBHH.
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TexHiunuii pe3ynpTaT MoOJsITa€e B 3a0€3MeYeHHI CTAaOUIBHOI eKCIUTyaTtarlii
CBEpAJIOBUH 32 YMOB BHHHMKHEHHS PIJIMHHUX HAKOMHMYEHb Yy CTOBOYypl Ta muIeh(i.
Ile nmocsaraerbcst A030BaHMM TOoAaHHSM po3unHy I[IAP, mo crpuse BUITyYEHHIO
PIAMHY 32 JOTIOMOT'O0 €HEprii Ta30pIIMHHOTO NOTOKY Bij BuOoro 10 YIIT.

[lepeBaroro Takoro miAXOAY € MOXJIMBICTh J030BaHO I[10/aBaTU PO3YUH
MIOBEPXHEBO-aKTUBHUX PEUYOBHH OKPEMO B 3aTpyOHUH TPOCTIp CBEPAJOBHH YU Y
nuterid. Ha ocHOBI aHami3y eKcrulyaTaliifHiuX mapaMeTpiB 1 BUKOHAHUX PO3PaXyHKIB
MOKHAa ONTUMI3YBAaTH IMpoOIeC MOJaHHS PO3YMHY, IO [Ja€ 3MOry 3amnooiratu
HAKOMWYEHHIO PIAUHU SIK y CTOBOYP1 CBEPAJIOBUHH, TaK 1 B TOPOXKHUHI TUIeH]a.

VYHpoBaJUKEHHsT aBTOMATU30BaHOTO Ipolecy TnoaaHHs po3unHy [IAP
Ha BUPOOHUIITBI 3a0€3ME€YUTh CTa0lIbHY EKCIUTyaTallil0 CBEP/JIOBUH SIK Ha Ta30BUX

1 Ta30KOHJICHCATHUX POJIOBHUIIAX, TaK 1 HA MII3EMHUX CXOBUIIAX Ta3y.
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I'osoBko O.B.
Vuisepcumem exonomixu ma npasa « KPOK», m. Kuis

CYYACHI IIIAXOAU 10 ITPOEKTYBAHHS BIBHEC-ITPOLLECIB

In today's digitalized and increasingly competitive environment, effective
business process design is becoming critical to ensuring the agility and
competitiveness of enterprises. The article highlights the evolution of approaches
from functional organization to process-oriented management (BPM) and current
trends that focus on customer focus, digital transformation, and automation.
The author shows the interconnection of different concepts and how the development
of business processes reflects changes in management strategies in a changing
business environment.

CydacHe qUHaMIYHE CEepelOBUIIE, B SIKOMY ChOTOIHI ICHYIOTH MiANPHEMCTBA,
3Mylye OI3HEC HIOJACHHO BIJMOBIAATH HA BHUKJIWMKM KOHKYpPEHINi, Hu@posizarlii,
HECTAaOUIbHOCTI PHMHKIB, TIOCTIMHO 3pOCTAlOYMX BHUMOI KIIIEHTIB Ta PU3UKU
30BHINTHBOTO 1 BHYTPIIIHBOTO OTOYEHHs. B Takux yMoBax IpOEKTyBaHHs Oi3Hec-
IPOLIECIB MIJIPUEMCTBA, SIK OCHOBU MOro MAiSUIBHOCTI, MAa€ KPUTHYHO BaXKIIUBE
3Ha4YeHHS 1 3a0e3meuye e)eKTUBHICTh (DYHKIIIOHYBAHHS I[bOTO IMiANPUEMCTBA.

IcHye GaraTto TpakTyBaHb TEpMiHYy «Oi3Hec-mipouiec». Hampukiasn, aHriaiiceki
nocnigaukn  Tomac Jlesennmopt 1 Jkedimc IllopT BU3HauaioTh Oi3HEC-TIPOIIEC
SIK TIeBHUW HaOIp JIOT1YHO TMOB’A3aHUX 1M, 10 BUKOHYIOTHCA 3aJUIsl JOCSTHEHHS
MIEBHOTO pe3yJbTaTy Ha «BUXOA1» Oi3Hec-misbHOCTI [1, 2], a Maiikn Xammep
PO3IIKPIOE TaHE BU3HAYCHHSI, yTOUHIOIOUH, 1110 O13HEC-TIPOIIEC € KOMIUIEKCOM Pi3HUX
BUJIIB €KOHOMIYHOI MiSUTBHOCTI, «HA BXOi1» SKOTO BHKOPHUCTOBYIOTHCS HEOOXITHI
pecypcHu, a «Ha BHUXOIi», B pe3yJdbTaTi MPOBEAEHHS BHPOOHUYO-TOCIOAAPCHKOT
JISTIBHOCT1 JJIsl CIOKMBA4iB BUHUKAaE TeBHa IMiHHICTH [1]. Cxoxe BU3HA4YEHHS
noaatotb M. Iloprep Ta B. Mimtap, ski BU3HA4alOTh O13HEC-TIPOIIEC K KOMILIEKC
BUJIIB TOCIOJAPCHKOI iSUIBHOCTI, IO BHKOPHUCTOBYIOTH OpTraHi3alliiiHi pecypcH
3 METOIO CTBOPEHHS IIIHHOCTI TOBAPiB YU MOCIYT Ta BU3HAYAIOTHCS TOUYKAMH «BXOJIY»
1 «Buxomxy» [1; 3]. Hemo mpocrime 11e BU3HAYCHHS CHOPMYIHOBAHO HIMEIBKUM
BueHUM ABrycroM-Binerensmom Illeepom, ne Oi3Hec-mporiec — 1€ CYKYITHICTb
B3a€MOIIOB AI3aHUX (DPYHKI[IH, 110 NEPIOJUYHO IMOBTOPIOIOTHCS Ta MEPETBOPIOIOTH
BXIJHUI MaTepial 4u 1H(QOpMaLio B KIHIEBUH TPOAYKT (IOCIYTy) Y BIANOBIAHOCTI
13 NMEBHUMHU BHU3HAYEHMMHM MpaBujamMu [l]. Sk pe3ynapTaT y3arajJbHEHHs PI3HUX
MOTJISIIB  HA TPAaKTyBaHHA JAaHOTO TEPMiIHY MOXHA TIPUBECTH BU3HAYCHHS
aBTOpiB [1], mo Oi13HEc-poLec — 1€ «CYKYyIHICTh NEBHUX MAiH, yCHilIHe 31HCHEHHS
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SAKUX TPU3BOIUTH 10 TEPETBOPEHHS BXIAHUX peCcypciB (CHUPOBUHHU, MaTepiais,
iH(dopMarrii) 10 BUXITHUX pe3yTabTaTiB (TOTOBOI MPOAYKIIT YU MOCIYT) 3 MOJANBIIIOI0
ix peamizaimi€ro aXX 10 BUHUKHEHHS I[IHHOCTI Ta OTPUMAHHS YHCTOTO MPHUOYTKY».
[{i BM3HAauYeHHs JUOIE NIATBEPIKYIOThb, IO OI3HEC-TIPOLIECH — 1€ HE MPOCTO
CYKYIHICTh [ 4YM omepauii. BoHM € OCHOBOIW0O [ISUIBHOCTI OyAb-SIKOTO
OiJIPUEMCTBA, BU3HAYaIOUYM CHOCI0 CTBOPEHHS HHUM IIHHOCTI, BHUKOPUCTaHHS
pecypciB, 3a0€3MeUeHH SIKOCTI MPOAYKIIIi UM MOCTYT, a TAKOK BUOOPY 1HCTPYMEHTIB
JUISL JOCSTHEHHS CTPATETIYHUX 1 TaKTUYHUX Iied. BiamoBimno migxig mo ix
aHajizy, po3poOKH, ONTHUMI3allii Ta BIPOBAKEHHS OE3MOCEPEeIHhO BIUIUBAE
Ha KOHKYPEHTOCIPOMOXHICTh, THYYKICTh 1 3JIaTHICTh MIANPUEMCTBA MIBHJKO
agantyBaTtHcs 110 3MiH. ToOXX TpPOEKTyBaHHS Oi3HEC-TIPOIECIB MOYKHA BU3HAUYUTU
1 SK TEXHIYHUW I1HCTPYMEHT ONTUMI3aIlii, 1 SK CTpaTeriyHuid I1HAUKATOP
3pUIOCTI yOpaBiiHHS. A TpaBWIbHUN HOro BuOip J03BOJSE MiANPUEMCTBAM
e(eKTHUBHO YMPABIATH ITUMHU TMPOIECAMH, TUM CaMHM TEPEXOAUTH BiJl XaOTHUYHOI
IISUIBHOCTI 10 CUCTEMHO].

Ha cboromHi icHye HHM3Ka METOAOJOTrIA Ta KOHUENUIA 10 MPOEKTYBaHHS
013Hec-TIpolLIECiB, KOXKHA 3 SIKUX Ma€ repeBaru, 0OMEKEeHHs Ta IIEBHI YMOBHU 1 BUMOTH
jisi GinbIn  e(EeKTUBHOIO 3acTOCYBAHHS. IX PO3BHTOK BifoOpa)kae eBOJIOLII0
YOPaBJIIHCHKUX TIOTJISIIB HA OpraHi3allito poOOTH Ta YIPaBIIHHS: BiJl 30CEPEIKEHOCTI
Ha OKpemMux (YyHKIISAX, A0 IIJIICHOTO OadeHHsS IOTOKIB CTBOPEHHS IIHHOCTI.
BignoBimHo MOXKHAa BHIUIATH JBa TOJOBHI MIAXOAW, IO BigoOpakaroTh
JIBI TIPUHIIMIIOBO Pi3HI OpraHi3ailiiiHi JOTiKH: (QYHKIIOHAJEHUNA Ta MPOIECHUI.
[li miaxoaw € CTpAaTEerivyHOIO MapagurMor0, abo paMKOIO MUCJICHHS, SKa BH3HAYAE
Ha YoMy came oprasizaiisa Oyjae QoxkycyBaTucCs MpU MPOEKTYBaHHI O13HEC-MPOILIECIB,
0o0MparoyM BIAMOBIAHI IHCTPYMEHTH (METOAOJIOT11, KOHIIeNIIii), JJisl 0€3M0CcepeTHbOro
NPOEKTYBAHHS UM MOJEIIIOBAHHS O13HEC-TIPOIIECIB.

@yuxyionanvhuil MAXia 3acHoBaHui Ha poborax ®. Teinopa ta A. daitons
(mouatok XX cromitts — 1960-T1 poku). ABTOpH pOOWIM aKIIEHT HAa PO3MOALII
oprasizaiiii 3a QyHKIIIsIMH, 7€ KOXKEH MiAPO3/UT BIJMOBIIa€ 3a TIEBHUH €Tall MpoIiecy,
a TaKOoXX Ha CTaHJApPTHUX Tporeaypax 1 KoHTpoji. KoxkeH Bigaiia opraHi3oBye
Ta ONTHUMI3y€ CBOI JISUTBHICTH 130JIbOBAHO BiJ 1HIIMX, 4Yepe3 IO IPOIECH
opraHizaimii B IUJIOMY € po3ipBaHUMH. ToMy TMpOEKTyBaHHS Oi3HEC-TIPOIIECIB
3BOJIUTHCS /IO ONTHUMI3AIlli 3aBAaHb ycepearuH1 IEBHOTO (DYHKIIIOHATLHOTO BIJUILTY.

3rogoM MiAXiAg MiAJA€TbCSl  KPUTHIL 4Yepe3 HaaMipHy Qopmaizalliio,
30CEpPE/KEHICTh Ha BHYTPIIIHIX MOKa3HUKAX BIJIILIIB 3aMICTh KII€EHTOOPIEHTOBAHOTO
HaIpsMKY, OIOpOKpATiO, PO3MUTICTh BIJMOBIIAIIBHOCTI 32 BECh MpoIleC (B MOYATKy
70 KIHIIS), 110 TO3HAYAJIOCh Ha SIKOCTI KIHIEBOro npoaykry. L1 dakropu 3ymoBuiIn
PO3BUTOK npoyecHo2o MAXOAY, SKUW 3apOKYEThCs I1I€ Ha Mmo4yaTky XX CTOJITTS,
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aJyie TOIITOBX N0 PO3BUTKY oTpumye y 1950-60-Ti poku 13 PO3BUTKOM KOHIIEHIII]
aBTOMaTH3allii 1 onTuMmizamii BUPOOHMYMX MPOIECIB. A TaKOX KOHIICHIIT SKOCTI
1 0e3mepepBHOTO BIOCKOHAJCHHS KPUTHYHO BAXIMBUX MpoleciB y ¢imocodii
3aranbHOTO yrpasmiHHs skicTio (TQM), Exsapna [leminra. [loctynoBo ¢opmyerbes
CUCTEMHUI MPOLECHUH MiAXIJ, JIe OpraHi3auis po3risJacThCs HE K (PYHKI[IOHAJIbHA
BEpPTUKAIb 3 OKpeMHUX (PYHKIIM 4M MiAPO3/LIIB, a K CYKYIHICTh B3aEMOIIOB’ I3aHUX
TOPU30HTATBHUX HACKPIZHUX MpoleciB. [[pUHIIMTIN KOHIEMIIIT SIKOCTI Ta ONTUMI3AIlil
3pEIITOI0  C€BOJIIOLIOHYBAIM Yy (opMali3oBaHi MIXKHApPOJHI CTaHIAPTH SKOCTI
ISO 9000. B 1990-Ti poku 3’siBUiIach KOHIIEMINi paJUKaIbLHOTO MEPEIPOEKTYBAHHSI
a6o peimxuHipunry nporeciB (BPR — Business Process Reengineering), sky
npencrabmm M. Xammep Tta k. Yammi, a 3rogom nponoBxkuB Tomac JleBeHmopT
B KOHTEKCTI BIUIMBY TEXHOJIOTIH Ha TIpolecHe BIOCKOHaICHHSA. KoHmemnis
PEIHXUHIPUHTY TpoLeciB Oya CIpUHHATA K «PEBOJIIOLIMHUNA» MIAXIJ, 110 JIaMaB
(yHKLIOHAJIbH1 0ap’epH, a TaKOXK CTaB JIMCHO €BOJIIOLIMHUM MEPETIOMOM Y MUCIICHHI.
B 1eit nepioz BinOyBaeThCs BKOPIHEHHS 111 HACKPI3HUX O13HEC-TIPOIIECIB K Oa3UCy
OpraHi3aliifHoro BJJOCKOHAJICHHS Ta OCHOBH O13HEC-yIpaBiiiHHS [4].

3aBepiaIbHUMK poKamu i hopMatizailii mpoIeCHOTO MiIX0AY Ta CUCTEMHOT
inTerpanii npouecie BPM (Business Process Management), sika TpancopmMyBayiach
13 xonuemnmii BPR, moxna BBaxatu 2000-Hi. YrpapminHsa Oi3HEC-TIpOIECAMH CTa€
OKPEMOI0 YIPABIIHCHKOIO AUCIUIUIIHOI, MIO0 OO0 €IHY€ METOAM MOJCIIOBAHHSA
IPOILIECiB 1 3arayibHy (HUTOCO]it0 MPOIECHOTO MiIX0AY SK YIPaBIIHCHKOI KOHIICTIIII].
[IponecHuii miaxiag oTpuMye mupoke BuKopuctanus y cranaaprax (ISO 9001:2000),
a 3 PO3BUTKOM BIMOBITHIX CHCTEM aBTOMATH3allli aKkTUBHO 3acTocoBye I T-iHCTpyMeHTH.

Orxe, mnpomecHUil miaxiag cGopMyBaBCs SK BIANOBIAb Ha MNOTpeOy
CUCTEMAaTHU3alll1, ONTUMI3aLli 1 MOKPALIEHHs YIPaBIIHHS NIIPUEMCTBOM (3yMOBIICHE
HEOOX1THICTIO MiJBUILECHHS €(PEKTUBHOCTI, SKOCTI Ta aJIallTUBHOCTI 0 3MIH), 4yepes
aHaii3, MOJIETIOBAHHS 1 PEIHXKUMHIPUHT OI3HEC-MPOLECIB 3 HACTYNHUM MEPEXOI0M
70 KOMIUIEKCHOTO YTpaBJiHHA Oi3Hec-mpouecamMu B pamkax BPM Ta cranpapris
akocTi. Aje OyJe TOMHUJIKOBUM BBaXKaTH, IO MPOLECHUM TMiIX1J 3aMIHHMB
byHKIIOHATEHUN. BinOyocs TOMOBHEHHS Ta MEPEOCMUCTICHHS TiAXOAy J0 MOOYI0BH
O13HEC-TIPOIIeCiB Ta yHpaBiiHHA HUMU. [IporiecHuil miaxia 3a06e3neurnB ropu30HTAIBHY
IHTerpaIifo Ta ONTHMI3aIlil0, JO3BOJAIOYM  (YHKIIOHAILHAM  ITAPO31JIaM
e(eKTUBHIIIIE CIIBIPAIFOBATH JIJIS IOCATHEHHS CIILHUX Oi3HEC-11iIeH [4].

[Ilo10 muTaHHS Cy4acHOTO MOIJISIAY Ha IPOEKTYBaHHS O13HEC-Tpoliecamu, CIif
3a3HAYUTH, O Mics (POpMyBaHHS MPOIECHOTO MIAXOAY SIK IOMIHAHTHOI apagurMmu,
OUTBIIICTh HOBHMX HAIPSMKIB HE CTAU aJlbTEPHATHUBOIO IpOIleCHOMY mimxoxy [5].
Bouu — TematuuHi ab0 TEXHOJOTIYHI PO3MIMPEHHS, L0 BIANOBIAAIOTH CYyYaCHUM
3anuTaM O13Hecy Ta cycniibcTBa (Tabmuns 1).
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Ta6auusa 1. HampsiMku cydacHOTO MPOEKTYyBaHHs Oi13HEC-TIPOIIECIB B YMOBax
rdpoaizarii (chhopMoBaHO aBTOpOM Ha Tijctagi [4; 5])

dokyc IIpuknang HanPsAMKY/IIX0TY
[Mornubnenns npouecHoro miaxoay |BPM, LEAN, Agile BPM
@oKyC Ha JIOJIMHY YU KIIIEHTA Human-Centered BPM, Customer Journey

Mapping (CIM)

®DoKycC Ha IIHHICTH Lean, Value Stream Mapping (VSM)
Ananrarrist g posizarii Digital Process Automation (DPA), Low-code
IPOIIECHOTO BPM, Cloud-based BPM, Cognitive BPM,
iaXomy Al-Driven BPM, Process Mining, loT-Enabled
710 YMOB: BPM, RPA (Robotic Process Automation),

Real-Time BPM, Event-Driven BPM,
Intelligent BPM (iBPM)

THYYKOCTI Agile BPM, DevOps BPM

crajoro po3sutky |Sustainable BPM, Green BPM

Kpu30BHX yMoB abo |Resilient BPM
HEBU3HAYEHOCTI

Enoxa cTpiMKOro pO3BUTKY UM(POBUX TEXHOJOTIH 3MIHWIA TOTJISIA
Ha Oi3Hec-mpollecH 3arajioM. Temep BOHU pPO3MVISIAAIOTBCS HE 3 TO3MUIIT
JOKYMEHTYBaHHS, CTaHAapTHU3alli Ta ONTHUMI3alli CTPYKTYPOBAaHOI MOCIIJOBHOCTI
N, a IK AMHAMI4YH1, aIalTUBHI CUCTEMH, 1110 MYCSTh pearyBaTu Ha 3MiHY KOHTEKCTY
B pEXKHUMI pealbHOTO dYacy: Big (ikcoBaHOI JOTIKHM 10 THYYKHX CIIEHApIiB,
BIJl «IIPOEKTYBAHHS 32 MOJICIUIIO» 10 «IIPOEKTYBAHHS Ha OCHOBI JIAHUX), B1JI py4YHOTO
HAJAIMITyBaHHA 70 CaMOHABYAJIBHUX IPOIIECIB, BiJ IEHTPATI30BAHOTO YIMPABIIHHS
10 posmnoaiieHux IudpoBux exocucreMm (Oiokueitn, DeFi, MPC), Bix ontumizaiii
BUTpAT JI0 CTBOPEHHS IU(PPOBOI IIHHOCTI.
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METOJM YIIPABJIIHHSI TIPOEKTAMM 1 MIPOLIECAMU
B TOPT'OBEJIBHUX OPT'AHI3AIIAX

The analysis of project and process management methods in commercial
organizations allows us to conclude that the methodological framework in the
context of project and process management is multifaceted and offers a wide
range of possibilities.

JisIbHICTE TOPrOBEJBHUX OpraHi3aliid BiIOYBA€TbCS B yMOBax IOCTIHHUX
3MIH TEHACHIIH PHUHKY, 3alpOBAKCHHsS IUGPOBUX TEXHOJIOTI B ycix cdepax
013HeCy, 3pOCTaHHs KOHKYPEHIIii, 110 BUMarae BijJ] KOMIIaHIi peanai3oByBaTH YCIIIIIHI
npoekt. [IpoexkTHa MIATBHICTE B Taly3i TOPTrOBEIBHUX OpraHizaiiil OXOILIIOE
IIUPOKUIA CIIEKTP 1HILIATUB — BiJl BUKOPUCTAHHS HOBITHIX TE€XHOJIOT1H, PO3IIMPEHHS
ACOPTHUMEHTY MPOJYKIIii, ONTHMI3allii JaHIIOTIB MOCTa4aHHS J0 BIAKPUTTS HOBHUX
TOProBUX 00’€KTIB. 3 OrJSAYy Ha CKJIAAHICTh MPOEKTIB, HEOOXIAHICTh MOCTIHHOIO
BJIOCKOHAJICHHSI TPOIICCIB 1 BHKJIMKIB CEPEJOBHINA BHOIp BIAMOBIAHUX METO/IIB
YOPABIIHHSA NPOEKTAMH M MpOLECAaMU CTa€ KIOYOBUM (DAKTOPOM  YCHIXy.
ABTopu pobotu [ 1] 3anponoHyBaIu Taki METOIM YIIPABIIHHS O13HEC-TIPOIIECAMHU:

— MOPOLIECHUHN MiAXia, O Tepeadadyae BUKOPUCTAHHS HU3KU MIKHAPOIHUX
CTaHAApTIB, fAKI HaAJEXKaTh A0 KOHTpoJto sikocti — cepid ISO 9000, ISO 9001
Ta TexHoioriii ympasminas — Total Quality Management (TQM, TtotanbHe
ynpaBiiHHS sKicTio), Process Integrated Quality System (PIQS, inrerpartist cucremu
SIKOCTI 3 Oi3Hec-mporiecamu ), Business Process Management System (BPMS, cuctema
ynpasiiHHsa Oi3Hec-mporecamu), Enterprise Resource Planning (ERP, mnanyBanHs
pecypciB), Bl Ta anamituka (Business Intelligence), Warehouse Management System
(WMS, cucremu ympaBiiHHA Cckilagamu), Transport Management System
(TMS, cuctemu ympaBiiHHS BaHTakonepeBe3eHHsmu), Electronic Data Interchange
(EDI, cucreMu e1eKTpOHHOTO OOMIHY JIaHUMH);

— MApKETHHTOBE YMPAaBIIHHSI B TMO€JHAHHI 3 TPOLECHUM IiJIXOJIOM,
110 3actocoBye Cl-0e3nepepBHE BIOCKOHAJIEHHS, PEIHXKUHIPUHT, IEPENPOEKTYBAHHS,
oeHumapkiar [1].

Meton ®BA npoekTHI MEHEIKEpPH BIPOBAKYIOTH JUISl aHAII3y MOKA3HUKIB
€(eKTUBHOCTI BUKOHAHHS ONTHUMI3allIfHOTO TPOLECY 3 MOJAIBIIMM BU3HAYEHHSIM
BILJIMBY ONTHMI30BaHOI'O MPOLIECY HA PE3YJIBTATUBHICTh MPOEKTY, & OCHOBHA (PYHKIIIS
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ABC-ananizy mnonsirac y BUSBIEHHI HaWOUIbII e€(EKTUBHUX, EKOHOMIYHO
BUIMPABAAHUX BHUAIB AisUIbHOCTI opraHizamii. FAST-meron mnomomarae HIBHIKO
IIPOBECTH aHaNI3 Ta MPUUHITH yIPABIIHCHKE PIIECHHS 100 PU3HKIB, SIK1 3HIKYIOTh
I[IHHOCTI O13Hec-TpoIieciB [2].

3a cranmapramu ISO 9000:2015 Quality management systems — Fundamentals
and vocabulary (Bignosimuuii HamioHaapHHE crangapt JICTY EN ISO 9000:2022
Cucremun ympaBiiHHS SKICTIO. OCHOBHI TIOJIOXKEHHS Ta CIOBHHK TEPMIHIB)
ta ISO 9001:2015 Quality management systems — Requirements (HaljioHaJIbHHIA
cragaapt JCTY ISO 9001:2015 Cucrtemu ympaBiiHHS SKICTIO), $IKI IOJAIOTh
KJIIOYOBl TOHSTTS, MPUHUMIIMA, TEPMIHM IIOJAO CHUCTEM YINPABIIHHA SKICTIO
Ta CHOPUSIOTH 3aMpOBAKEHHIO TMPOIECHOTO MIAXOAYy TiJ Yac po3poOJICHHS,
3aMpoOBa/UKEHHSI Ta MOKPAIICHHS PEe3yJIbTaTUBHOCTI CHCTEMM YIPABIIHHS SKICTIO
3 METOIO IT1IBUIIICHHS 33JJ0BOJICHOCT] 3aMOBHHUKA BUKOHAHHSAM MOTO BHUMOT.

Cepen cyuacHux MeToniB MokHa Buokpemutd FMEA (Failure Mode and
Effect Analysis), mo € q0BOJI TOYHMM ITHCTPYMEHTApi€M JUIsS OIIHIOBAHHS PU3HKIB
Ta B OCHOBI $KOr0O JEXHUTb CTPYKTYpPOBAaHMUW MIiAXIJ [0 MOKPAIIEHHS SKOCTI
omiepariiHuX MporeciB, mpoaykmii ado mocuyr [3]. TQM 3abe3neuye MOCTIHHICTD
IpoIeCy BIOCKOHAJICHHSI YMNPABIIHHAM Ol3HEC-ONepalisiMy, SIKUM CIPSMOBaHUI
Ha MiJIBUIIEHHS SKOCTI pe3yJbTaTiB AISUTBHOCTI TOPTOBOi OpraHizailii 3 OpiEHTUPOM
Ha KiHIeBoro cnoxueadya. BPMS, ERP € mnporpamMHumMu npogykTamu, sKi
3a0e3IeuyoTh  YNPaBIIHHSA ~ Opradizamii B  onTumizaiii  Oi3Hec-mpoleciB
0 KOOpJMHAIT MiAPO3AUIIB Ta BHUIIB MAISUIBHOCTI B MEXKaxX IMIANPUEMCTBA,
Taki K BUPOOHMIITBO, YIIPABIIIHHS 3armacaMu, OCTa4aHHs, JOTICTHKA, JUCTPUOYIIis,
Oyxrantepcbkuid 00mik Tomo. WMS- ta TMS-nporpamu npusHaveHi, BIANOBIIHO,
JUIsL  yOPaBIIHHS TPOLIECAMHM  CKJIAJCHKOTO BAHTAXOMEPEpPOOJEHHS B PEXKHUMI
pealpbHOTO  dYacy Ta  JONOMaraloTb  €(EeKTUBHO  YNPaBISATH  IPOIECAMH
BAaHTAXKOIEPEBE3CHb (BiJ IJIaHyBaHHS  MapIIPyTiB, BIJICTE)KCHHS  BaHTaXIB
1 TPAHCIIOPTY 10 PO3paxyHKIB BUTPAT Ha IOCTaBKY) [4].

Sxmo Meron  MepenpoeKTYBaHHS  3aCTOCOBYIOTh JUIsl  BJOCKOHAJICHHS
e(eKTUBHUX MPOIIECIB Ha BUMOTY 3MiH 1 MOTpPEO KIi€HTa (CHOXKHBaya) abo AJis
OTPUMaHHSI KOHKYPEHTHHUX IepeBar, TO MeTa METOAy OCHUMAapKIHTy — MOpPIBHSITH
rOCIOIAPChKI MPOLIECH OpraHi3ailii 3 €TaJOHHUMH Ta BUSBUTH MiJCTaBU KPaioro
dbyHKIliOBaHHS O13HEC-TIPOIECIB TaKUX OpraHizaiii, 3ampoBauTH MEXaHI3MH
YHUKHEHHS PO301KHOCTEH 13 HHUMHM, HATOMICTb METOJ PEIHXUHIPUHTY Ol3Hec-
IpOLIECiB Tepedadae iX MOBHE OHOBIICHHS JUISl JIOCSTHEHHS KpalluX MOKa3HUKIB
I0JI0 aJaNTHUBHOCTI MIANPUEMCTBA 10 3MIH MOTPEO CIOKMBAdiB, BapTOCTI, SKOCTI
MPOAYKIIi Ta 00CITyTrOByBaHHS, PO TYKTHBHOCTI.
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Bubip meTomy ympaBiiHHSA MpollecamMH 3ajeXuTh Bijg 0aratbox (hakTopiB,
30KpeMa  XapakTepy TOBapooOiry, piBHS KOHKYPEHIIli, MIBUAKOCTI  3MiH
y CIIO)KHBUOMY TIONHUTI, CE30HHOCTI, JOTICTUYHMX BHKJIHMKIB Ta MaciTady
TOPTrOBEJIbHOI Mepexki. ABTOpU NOCTIKEHHS [5] mpoaHanizyBaii HAyKOBI poOOTH
Ta BU3HAYMJIIM TaKi METOM YIIPABIiHHS MMPOEKTAMHU B TOPTOBEIILHUX OpraHi3aIlisax:

— (1HAaHCOBUN Ta €KOHOMIYHHUM aHaji3, 10 JAa€ 3MOTY OIIHUTU (HIHAHCOBY
CTIHAKICTh, PEHTA0EIbHICTh Ta EKOHOMIYHY MPUAATHICTD MPOEKTY;

— CTpaTeriuHMil aHaji3, SKUi BU3HAYA€ BIAMOBIIHICTh MPOEKTY CTPATETIYHUM
[IIM KOMIIAHIT;

— PU3UK-MEHEIKMEHT, 1110 Ja€ 3MOTYy MPOAaHATi3yBaTH OCHOBHI MPOEKTHI PU3UKU
TOPTOBEJILHUX OpraHizailiii 1 3a0€3MmeunTy BIAMOBIIHI 3aX0/I1 3 MiHIMI3allil 3arpo3;

— OLIHIOBaHHA €(PEKTUBHOCTI NOPT( e MPOEKTIB, IO JOMOMArae paHKyBaTH
MPOEKTH 32 MPIOPUTETOM, MEPEPONOIIATH pecypcH M OajmaHCyBaTH MK pU3HKAMU
Ta OYIKYBaHUM NPUOYTKOM;

— aIMIHICTpaTHBHE YMpaBIiHHA, M0 3a0e3meuye (OpPMYyBaHHS  YITKOT
Oprasi3aiiifHoi CTpYKTYpH, pO3IMOJALT BINOBIAAILHOCTI Ta KOHTPOJb 32 JOTPUMAHHSIM
TEePMIiHIB, OIOJKETY, IKOCTI BUKOHAHHS PoOIT;

— aBTOMaTH3alis Ta LUQPPOBI3alid MPOEKTHOI MiSIBHOCTI, IO CIpHUSE
IPO30POCTi, KOHTPOJIIO Ta IHTETpaIlii MPOIIECIB Y PEXKUMI peaTbHOTO Yacy;

— YIOpaBJIiHHS CTEUKXOJJEpaMH, SIKUH Jla€ 3MOTY BUSBIISATH, aHai3yBaTH
Ta MOKpPAIlyBaTH KOMYHIKAIIIO 13 CTEMKXOJAEpaMH MPOEKTY MO0 iX OYIKYBaHb;

— SWOT-ananiz, nio gonomMara€ BHUSBHTH II€pEBard M HEIONIKH IIPOEKTY,
a TaKO> 30BHIIIHI MOKJIMBOCTI Ta 3arpO3H 1€ Ha MOYAaTKOBHX €Tanax peaii3alii;

— MOJIEIOBaHHs Oi3HEC-TIPOIECiB, SKE Ja€ 3MOTY Bi3yalli3yBaTH aHai3
Ta ONTHUMI3allliHI MPOIECH MPOEKTY;

— meroa kputuuHoro uuisixy (CPM) ta wmerox PERT, mo copusitoTsh
e(eKTUBHOMY TUIAHYBAHHIO CKJIAJIHUX IPOEKTIB, TOYHOMY BHU3HAYEHHIO TEPMIHIB
BUKOHAHHS TOIIO.

Cepen  TpaguIliiHUX  METOJIB  YMpaBIIHHA  MPOEKTaMH,  30Kpema
i1 ToproBenpHuX opranizaiiii, € Waterfall (Bomocman). Lleit MeTon BBaxkaroTh OUTBII
KOHCEpPBAaTUBHUM, [I€ BIAXWJICHHS BiJ 3aIlUIAaHOBAaHUX IapaMeTpiB MPHU3BOJIUTH
710 PU3HKIB y JIOCSATHEHH1 YCIIIIHOCTI Ta BYaCHOMY BUKOHaHHI NpoekTy. e onHum
kiacugyHuM MeTosioM € PRINCE2, o mae ckiajiny apxiTeKTypy Ta YiTKY 1€papxito
KOMaHJIH, MOCTIMHO MOTpe0ye EKOHOMIYHOTO aHAITI3y TIPOEKTY.

[IpoexTHI MeEHemKepyd HHUHI BCE OLIbIIEe BIPOBAIKYIOTh THYYKI METOIU
yIpaBIIiHHS TPOEKTaMu, 30kpeMa Scrum, Kanban, Agile, mo natots 3Mory mBuiamie
pearyBaTH Ta aJanTyBaTUCS 1O 3MiH 1 3arpo3 OTOYEHHS MPOEKTY, €PEKTUBHO
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BUKOPUCTOBYBAaTH HOro pecypcHuil moreHmian. Hampukiaa, SCrum opi€HTOBaHMIA
Ha peryJispHi 3ycTpidi, 4iTke po3mexyBanHs poseid (Product Owner, Scrum Master,
KOMaHJa) 1 Ha pe3yJbTaT y MeXax KOpoTkux Iitepariii. Kanban 3abesmneuye
BI3yalli3alito poOOYoro mpouecy Ta KOHTPOJb 3a HABAaHTAXEHHSM KOMAaHH.
Agile nomomarae ormnepaTHBHO BIPOBAKYBAaTH I1HHOBAIlli, MOKpAIIyBaTH CEpBiC,
TECTYBAaTH TIMOTE3U B pealbHOMY Yaci Ta 3MEHIITyBaTH BTPaTH, MOB’I3aHi 3 HEBJAINM
IUTaHYBaHHSIM Ha TiepcrnekTuBy. llepemiueHi Meroau o0cobaMBO  e(EeKTUBHI
JUIsl TOPrOBEJIBHUX OpraHi3alii, € CepelOBHILE MOCTIIHO 3MIHIOEThCA, a MOTPEOU
CIIO’KMBAYiB MIBUKO €BOJIOIIOHYIOTh. SIK pe3yNbTart, MPOEKTH BUKOHYIOThH IIBU/IIIIE,
3 MEHILIOIO KUIbKICTIO IOMUJIOK 13 BUILUM PIBHEM 3aJIy4€HOCTI CTEUKXOJIEPIB.

[Tosea ChatGPT 3nuilicHuIa TEBHHHA MPOPHB ISl MOXKIMBOCTEH MPOEKTHOT
TISJIBHOCTI B KOHTEKCTI ONTUMI3allii MpoleciB Ta e(EKTUBHOCTI KOMYHIKaIlii
KOMaH/I1 MIPOEKTY.

OTxe, yMIHHS KEpIBHUKA MIPOEKTY OOIPYHTOBAHO OOMpPATH METOJ YIPABIIHHS
MPOEKTAMH Ta TPOLleCaMU CIPUATUME €(hEeKTUBHOCTI KOMaHIHOT pOOOTH, YCIIIITHOMY
pe3yJIbTaTy Ta JOCATHEHHIO CTPATETUHUX I1JIEH opraHizariii.
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2] [enmpanvHutl HAYKOB0-00CTIOHULL THCIMUMYm 030pOEHHA Ma BIliCbKOGOI MexXHiKu
36potinux Cun Yxpainu

THTEI'PALIA IIIJIEA CTAJIOT'O PO3BUTKY
B METOAOJIOI'TIO EARNED VALUE MANAGEMENT:
KOHIEIITYAJIBHI IIIAXOAU TA ITPOBJIEMA BUKOPUCTAHHSA

In the context of growing global demand for integrating sustainability
principles into project management, there is an urgent need to update traditional
approaches to performance evaluation. This analysis highlights the gap between
sustainability rhetoric and its practical implementation in project management.
The traditional Earned Value Management (EVM) approach focuses solely on time,
scope, and cost, overlooking the environmental, social, and economic dimensions
of sustainability. The study concludes that further research is needed to develop tools
for the quantitative assessment of sustainability in the project environment.

31 3pOCTaHHSAM 3HAYEHHS CTaJOCTI B CEKTOPl MPOEKTHOTO MEHEIKMEHTY
BUHUKAE TocTpa MoTpeda B 3aCTOCYBAHHI YNPABMHCHKUX TEXHIK IS JOCSATHEHHS
et cramocti. TpagumiiiHl 1HCTPYMEHTH BHUMIPIOBAHHS €(QEKTUBHOCTI CTajOCTI
Ta iHIIIaTHB y TMpoekTax € HemocratHiMU. Kiacnmunumit Earned Value Management
(EVM) BumMiproe 4dac, BapTicTh 1 oOcar poOiT, aje He OyB MOBHICTIO aJalNTOBAaHUM
JUTISl BUMIPIOBAHHS IILJICH CTaJIOCTI.

AHali3 OCTaHHIX JOCHIKEeHb, 30kpema [1, 2], mae 3Mory chopMmyiatoBaTu
KJIFOUYOB1 BUCHOBKH.

1. IIpoeKTHUI MEHEIKMEHT K «TPAHCHOPTHUU 3aci0 Uil 3MIH»: MPOEKTU €
KJIIOYOBUM 1HCTPYMEHTOM /Ui KOMIIaHIM y pearyBaHHI Ha pPHUHKOBI 3MiHH,
TEXHOJIOTIYHI JOCSTHEHHS, KOHKYDPEHIIIO, DPETyJIOBaHHA Ta CYCHIJIbHUN THUCK;
INPOEKTHUI MEHEIKMEHT BIJIIPa€ XUTTEBO BAXKIMBY pOJIb Yy CIPHUSIHHI CTaOMY
PO3BUTKY OpraHi3alliii Ta CyCIiIbCTBA.

2. Po3puB MiX CHpUHUHATTAM 1 BUKOPUCTAHHSIM CTaJIOCTI: ICHYE 3HAYHUUI
PO3pUB MK CIPUHHATTSIM Ba)JIMBOCTI CTANOCTI Ta 1i (DaKTHUYHUM 3aCTOCYBAHHSIM
y TIPaKTHIIl MPOEKTHOTO MEHEKMEHTY, a TAaKOK Y MOXKIUBOCTSIX ISl BIPOBAIKCHHS
BUMIPDIOBaHb 1 TEXHIK, IO JalOTh 3MOTy T[O3UTHUBHO BIUIMBATH Ha MPOEKT

Ta 3aI[iKaBJICHUX CTOPIH.
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3. BigcyTHICTh 1HCTPYMEHTIB IJisi BUMIPIOBaHHS CTAJIOCTI: HE3BAKAIOYH
Ha BU3HAHHSA TEPMIHOBOCTI CTAaJIOCTI, HAasgBHI CTaHJIAPTH MPOEKTHOTO MEHEHKMEHTY
(manpukinan, PMI, APM) He OepyTh /10 yBaru 11¢ MUTaHHs SBHO Ta KUTbKICHO.

[IIupoko mpuiHATE BUZHAUYCHHS CTAJIOCTi, a00 CTAJIOr0 PO3BUTKY, PO3POOJICHE
BcecBiTHBOIO KOMICIEIO 3 HABKOJUIITHBOTO CEPEIOBUIIA TA PO3BUTKY, (DOPMYITIOETHCS
K «PO3BUTOK, SKMH 3aJ0BOJIBHSIE TMOTPEOM CydacHOCTi, HE CTaBISYM i 3arpo3y
3/1aTHICTb MaWOYTHIX MOKOJIHb 33J0BOJILHATHA CBOI BilacHI moTpedm». KomnonenTu
CTaJIOCT1 B IPOEKTHOMY MEHEIP)KMEHTI 300paxkeHo Ha puc. 1.

EKOHOMIYHE CouianbHe
NPOLBITaHHA N ¥ 6naronony44s
<
Pozcyanuee 7
BUMKOPUCTaHHA s trg £a : BanaHcyeaHHA
MPUPOAHMX = 8.1 iHTepeciB
pecypciB
A
KopOTKOCTPOKOBa \ Re 9% / NokanbHa Ta
Ta JOBrocTpPOKOBa 4 rno6anbHa
opieHTaLin é"" opieHTaLin

LliHHOCTi Ta eTUKa —/

Puc. 1. KomnoHeHTH CTanoCTi B MPOEKTHOMY MEHEKMEHTI

Ha mizncraBi ananizy HasBHUX JOCIIKEHb HEPO3B si3aH1 MUTAHHS Ta HAMPSIMU
JUISL TOAAJIBIIUX JOCIIKEHb Y cepl YHpPaBIIHHS MPOEKTAMU 31 CTAJIOTO PO3BHUTKY
MO>KHA C(POPMYIIIOBATH TaK.

1. BiaCyTHICTh KOMILJIEKCHHX 1HCTPYMEHTIB JJIsi OLIHIOBAHHS CTAJIOCTI: ICHY€E
MOMITHHUM Opak yHIBEpCalbHUX 1HCTPYMEHTIB JIJIs1 BUMIPIOBAaHHS €()EKTUBHOCTI IILICH
Ta iHIIaTHB CTAJIOTO PO3BUTKY B mpoektax. KoHmentyanpHa pamka Earned Green
Value Management (EGVM) [1] Oyna po3poOiieHa sK TeOpeTHYHa OCHOBA,
0 BKa3ye Ha HEOOXIAHICTh 1i MOJAJIBIIOI ONIepalioHai3amii Ta BepudiKauli
JUTsl CTBOPEHHS [TOBHOT'O Ta JOCKOHAJIOTO THCTPYMEHTY.

2. Inrerpaumig crajocTi B CTaHAAPTH YHPABIIHHS IPOEKTAMHU: XOYa Takl
opranizaiii, sk PMI ta APM, BU3HaIOTh BaXJIMBICTh CTAJIOCTI, YMHHI CTaHIAPTH
YIPABIIIHHS IPOEKTAMU SIBHO HE CTOCYIOTHCSI IbOI'O MUTAHHS; HEOOXIAHO pO3POOUTH
HOBl IHCTPYMEHTH Ta TMOKa3HUKU €(PEKTUBHOCTI MJisi BUMIPIOBAHHS JOCATHEHHS
L1JIEH CTaJIo0ro PO3BUTKY.

3. BiacytHicTh yHI()IKOBAaHOTO MiAXOAY: MOCTIIHKEHHS BUSBUIIM, IO Hapasi
He IcHye migxony, skuii Om yHidikyBa Earned Value Management (EVM)
Ta CTaJICTh B yIpPaBJiHHI MPOEKTAMU; 1€ HAroOJIONIyE Ha MOTPeOl B TCOPETUUHOMY
oOIpyHTYBaHHI JUIs aAaNTamii METO/IIB YIIPABIIIHHS POEKTaMH J10 BUKJIMKIB CTAJIOCTI.
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4. IIpobnemu 3 00’ €KTUBHICTIO Ta MOHETHU3AIIEIO: HASIBHI METOJI BUMIPIOBAHHS
Ta BIJICTE)KCHHS €(EKTUBHOCTI CTaJlOCTI 4YacTO € SKICHUMU W Cy0’€KTUBHHUMU;
MOHETH3AIlI €KOJOTIYHOI Ta COIIaJIbHOI ITIHHOCTI 3aJIMIAEThCs BKpaill CKIIaTHOIO,
0 OOMEXKYy€ MPAKTUYHICTh TAaKUX MPOLEAYp Yepe3 HEBU3HAUEHICTh, HECTAOUIBHICTD
Ta MOKJIMBY HEJOCTYIHICTh 1H(OpMAITIi PO 30BHIIIHI BUTPATH.

5. HenmocTtaTHICTh BHU3HAQYEHMX KOMIIETEHTHOCTEH MPOEKTHUX MEHEIKEPIB:
Hapa3l HEJIOCTAaTHBO JOCHIIKEHb IS ineHTUdiKamii Ta XapakTepUCTHUKUA HAOOpPy
KOMIIETEHTHOCTEH, $IKI MPOEKTHI MEHEIKEePU MaroTh HAOyTH ISl €()EeKTUBHOIO
YIPABIIHHS CTAIUM PO3BUTKOM.

6. BpaxyBaHHsS BCiX aTpuUOYTIB CTAJIOCTI: MOAQIbII JOCHTIIKEHHS MOXYTb
OyTH cHpsiMOBaH1 Ha PO3MIMPEHHS HAOOpY aTpuOYTiB, AKI HE OyJIM B3STI IO yBaru
B MOTOYHUX MOJIENAX, 1100 3a0e3neYnTH OUTbII MOBHY OL[IHKY CTalOCTI.

7. KommekcHe oOpo0IeHHsT B3aEMHHX BIUIMBIB: iCHy€ TIpoOiiemMa, KoJu JesiKi
MOKAa3HWKU MOXYThb BIUIMBAaTH Ha JiBa a00 HaBITh HA BCl TPU CTOBIIU CTaJOCTI
(EKOJIOTIYHUM, COIIAJIbHUN, €KOHOMIUHMK), ajlé B HAsSBHUX JOCTIKECHHSX BOHH
4acTO TMPHU3HAYAIOTHCS JIUIIE OAHOMY CTOBMY. IloTpeOye momanmbIoro yTOYHECHHS
METOJI0JIOT1s1, 00 Kpallie 3Ba)KaTu Ha IHTETPOBaH1 BILTUBH.

Otxe, y cydacHOMY MPOEKTHOMY MEHEIKMEHTI CIIOCTEPITaEThCA KPUTHUUHUI
PO3pUB MK BU3HAHHSM BaXKJIMBOCTI CTAJOr0 PO3BUTKY ¥ HASBHICTIO 1HCTPYMEHTIB
JUIsL OTO KUIbKICHOrO BHUMIprOBaHHA. Tpagumiiinuiit EVM He oxommoe colialibHi
W eKOJIOT1YHI IILJT1, 10 3yMOBIIIO€ MOTPeOy B 1HTErparlii HoBUX MiaxoAdiB, sk-oT EGVM.
Bonnouac BIACYTHICTH  (opMalli30oBaHMX METOAMK, CKJIQJHICTh OLIHIOBAHHS
HEMOHETapHUX €(eKTIB 1 HecTaya BIAMOBIAHUX KOMIIETEHTHOCTEH y MEHEIKEpIB
raJIbMYIOTh IPAKTUYHY peali3aliio CTaJOCTl B MPOEKTAX, MporpaMax 1 nopTdemnsx.

Jocnioocennss npoginancosano MOH VYxkpainu 6 medcax O00CHiOHUYLKO20
npoekmy 01250001544 3 memu «Memooonocia 3abe3neuenHs  npoyecis
MOHIMOPUH2Y mMa KOHMPONIO BUKOHAHHSA NOpmM@enie npoekmié ma npocpam
0J151 NPOEKMHUX 0ghicig 6 ymosax 6i06y0068u Ykpainuy.
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EKOJIOTTYHI ITPOEKTUH:
CUCTEMA MOHITOPUHI'YATMOC®EPHOI'O IOBITPA

An analysis of the existing air quality monitoring system in the Kharkiv region
was conducted. As part of the implementation of the project «Air Quality Index
Visual Map», initial data were obtained for a retrospective analysis to assess the
environmental status of the region. It was noted that the complexity of solving
monitoring problems in the context of military operations and limited budgets
requires new approaches, such as the use of geospatial analysis methods.

CrpiMka ypOaHi3alis OCTaHHIX JECATUPIY CIPUUMHUIA 3HA4YHE 3a0pyIHEHHS
MOBITPSl B 6araTb0X MICHKUX pailOHax, M0 HETaTUBHO BIUIMBAE HE JIUIIE HA YMOBHU
KUTTS Ta 3J0pPOB’S HACEJICHHs, a i Ha ekocucTemu 3araioM [1]. Iloripmenns sxocti
MOBITPS TIOB’SI3yIOTh HacaMIiepe]] 13 3pOCTaHHSM KOHIIEHTpaIlli JpiOHOIUCTIEPCHUX
gactuHOK (PM2.5, PM10) 1 mkigmuBumu razamu (NO2, cnonykamu CO). 30kpema
po3scitoBanHsi PM2,5 B atmMocdepi CTaHOBUTh 3HAYHUM PU3UK JIJISL 37J0OPOB’ S JIFOAMHU
Ta CTaHY HABKOJIMIIHLOTO CEPEJOBMINA. IX BHCOKA IPOHMKHA 3ATHICTh i CKIamHMii
XIMIYHUH CKJIaJl, [0 3HAYHO BAapIIOETHCS 3aJIEKHO B JpKepena (TpaHCIOPT,
IPOMUCIIOBA AiSTIbHICTh, OMIAJICHHS, TPUPOJIHI SIBUIIA, OOHOBI JIii TOI0), BU3HAYAIOTh
TOKCHYHHMHN BauB PM2,5 Ha opraHizm mroauHu. Tak, JOBEAEHO HETaTUBHHM e(EeKT
Ha HHUPKOBY, HEPBOBY, ILTYHKOBO-KHUIIKOBY, PEMPOAYKTHBHY CHUCTEMHU JIOJAWHH,
M0 CHOPUYMHSE 3arOCTPEHHS AalePriyHMX  peakiii, 30UIbIICHHS KIUIbKOCTI
3aXBOPIOBAHb JAUXAJIBHOI Ta CEpUEBO-CYIMHHOI cucteM [1, 2]. Yce ne nHaromomrye
Ha HEOOX1HOCTI MOCTIHHOTO MOHITOPHHTY aTMOC()EPHOTO TOBITPS ISl BUSBICHHS
mxepen PM2,5 1 po3yMiHHS 3aKOHOMIPHOCTEH iX TPOCTOPOBOIO PO3MOLTY.

CydacHe 3aKOHOJABCTBO IOJI0 KOHTPOJIO  SKOCTI TIOBITps, 30Kpema
€BPONEMCHKUX KpaiH, MNOOYyJOBaHO HA MPUHILMIAX MOCTIMHOTO MOHITOPUHTY
W OIIIHIOBAHHS MOro CTaHy Ha IMyHKTaX CIIOCTepeKeHHsS. LI MyHKTH YTBOPIOIOTH
IEBHY MEPEXKY B MeXkax He JIMILIE OKPEMO] arjiomepallii, aje il kpainu 3araiom [3, 4].
Kpim ToOro, 3aBAsiku CHITBHUM 3yCHWJUIAM areHTCTB 3 oxopoHu noBkuLs (EPA)
pPI3HMX KpaiH peayli3oBaHO NPOEKT BCecBITHBOrO 1HAEKCY AKOCTI MHOBITPS
(https://aqicn.org/map/ukraine/uk/), B sikomy Oepyth ydactb monam 500000 craniiii
KOHTPOJIO 3 YChOTO CBITY. BOHM pO3MILIYIOTh pPE3yJIbTaTH CIOCTEPEKEHb
Ha «Bi3yanpHiil KapTi 1HAEKCY SKOCTI TOBITPs», N1€ i 3a0e3MeUeHHS BHUCOKOi
y3rOJIKEHOCT1 TOKAa3HUKIB MNYyOJiKyIOTh pe3yjbTaTH BHUMIPIOBAHHS KOHIIEHTpALlii
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TBepauXx dacTuHOK (PM2,5/PMI10) B peanbHOMYy uaci. Pe3ynbraT y3arajibHIOKOTH
y ianekc skocti moBitpst (AQI — Air Quality Index), mo po3paxoByOTh IO KOXHIMH
CTaHIli, IpyHTy04uuCh Ha ctaaapTi Instant-Cast Big EPA CIILIA.

3 ornsany Ha e me 2021 p. y M. XapkiB 3atBepakeHo «IIporpamy nep:kaBHOTO
MOHITOPUHTY B Tally31 OXOpPOHU aTMOC(EepHOTO MOBITPsI sl XapKiBCHKOTO PETIOHY»
Ha 2021-2025 pp., Ao sxoi nmoaosxkeHo 10 2028 p. BinmosigHo A0 1i€i mporpamu
HasIBHY CUCTEMY MOHITOPUHTY, sika ctaHoM Ha 30.06.2021 p. micTuna 68 nepecyBHUX
IYHKTIB CIIOCTEPEKEHHS, pO3TAIIOBAHUX 3/1€01IBIIOr0 01151 aBTOAOPIT, IJIaHYBaI0C
PO3LINPUTH, TIOTIOBHUTH CTAIIOHAPHUMH Ta MOOLJTBHUMU ITyHKTaMU CIIOCTEpEKEHHS [4].

CranomM Ha kiHelb 2024 p. 3apeecTpOBAHO CiM CTalllOHAPHUX MYHKTIB Yy TPbOX
paiionax XapkiBcbkoi 001.: B XapKiBCbKOMY (TpH CTaHIIli B M. XapKiB 1 CTaHIIis
B ¢. CononwuiriBka), yactkoBo B UyryiBcekoMy (ctailii B ¢. Jluman 1 Cno0oxkaHChKe)
i BoroayxiBcbkomy (ctaniisi ¢. Kop’sru). Llporo HemoCTaTHbO y CITIBBIIHOIICHHI
0 KUIBKOCTI TYCTOHAcCEJIeHHX MICT obiacti, Takux sik: Jlo3oma, I3tom, Uyryis,
boroayxie Ta iH. HasBHI craHmii mepenaroTh 1H(OpMAIiI0 MO0 KOHIEHTpAIil
3a0pyIHIOBAJILHUX PEYOBHH Yy TOBITPi, SKI BI3yali3ylOTbCs B pealbHOMY 4daci
Ha KapTi (puc. 1), a TakoXK BU3HAYAIOTh METEOPOJIOTIUHI TapaMeTpu — TeMIIepaTypy,
BOJIOTICTh, aTMOC(EpHHIN THCK, MIBHAKICTH 1 HampsMok BiTpy. lle momomarae
OLIIHIOBATH MOIIMPEHHS 3a0pyIHEHb 1 Oy1yBaTh KOPOTKOCTPOKOBI IMPOTHO3MU OO
SIKOCT1 TTOBITPSI.
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Puc. 1. [ndopmariis 1mo/10 KOHIIEHTpaIlii 3a0pyAHIOBAIBHUX PEYOBHH Y TTOBITPI
(c. CononuiriBka, Byia. Cio0oxaHcbKa): a — rpadiyHe MoTaHHS;
0 — pe3yabpTaTu 3aMIprOBaHHsI KOHIIeHTpallii PM2,5

AJe 1iKaBUTh NMUTAHHS PETPOCTIIEKTUBHOIO aHaNi3y MOKa3HUKIB, PO3B’SI3aHHS
SKOTo gonomarae c()opMyBaTH 3arajibHi BACHOBKHU IIOA0 €KOJIOTIYHOTO CTaHy TEPUTOPIT
nociimxeHHss. Tomy HasBHa iHGopmaris y ¢opmari CSV momo KoXHOI cTaHIii
CIIOCTEepEKEHHs eKcropToBaHo 1o Excel i Binpegarosano mist 3pyuHoi po6oTH.

ITlimx wac anamizy oTpuMaHOi 0a3W JaHUX OCHOBHY YBary 30CEpe/KEHO
Ha MiKOBUX 3HayeHHsXx PM2.5, ki ycepenHeHo 1o ce3oHax. [loka3Huku
cepenHbo1000Bor0 3HaueHHss PM2.5 crioTBOpIOIOTH 3arajibHI BUCHOBKH, aJKE yBara
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70 HUX CBIIYUTH 3arajoM NIpo J00py EKOJIOTIYHY CHUTyallifo, 110 HE BiANOBiAacE
nivicHocti. Ha aymky ¢axiBuiB, camMe KOPOTKOYAcCHI MIKM KOHLEHTpalii peYOBHHU
B TIOBITpl HETaTMBHO BIUIMBAIOTh HA OpraHi3M IIIOJMHK Ta € HAHOUIBII
HeOe3nmeuynumMu. Kpim Toro, y 6aratbox KpaiHaX BUKOPHUCTOBYIOThH MOHSTTS «HOPMH
JIOMTyCTUMUX TMIKOBUX 3HAYEHBY, TOMY aHaJll3 MAaKCUMyMY BiJIOMBA€ CIIPABKHI PU3UKHU
JUTSL HACEJIEHHS, OCOOJIMBO SIKILO 111 3HAYEHHS EPEBUILYIOTHCS CUCTEMATUYHO [2].
PesynpraTu ananizy oTpuMmanoi 0a3u MoIaHO y BUIJISIAL TicTOrpaM (10 Ce30Hax
Ta MyHKTAaX CIOCTEPEKEHHS) 3 IMO3HAYEHHSM Ha HUX YEPBOHOKO JIHIEID HOPMU
koHneHtpariii PM2.5, ska 3a crangapramu BOO3 ne mae nepeunryBatu 15 mkr/m?
[1, 2]. am iM HagaHO reONPOCTOPOBOI MPUB’SI3KU JJIsSI Bi3yali3allli Ta [PyHTOBHOIO
¢dbopMyBaHHS BUCHOBKIB IIIOJI0 €KOJIOTIYHOTO CTaHy XapKiBChKoi 00. (puc. 2).
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Puc. 2. Kapra pe3ynbTariB aHani3y sIKOCTI HOBITpsi XapKiBCbKOI 00I.
3a TOKa3HUKaMU HassBHOT CHCTEMH MOHITOPUHTY cTaHOM Ha 2024 p.

OT1xe, ePEeKTUBHICTh CTAI[IOHAPHOTO METOAY KOHTPOJIIO MOBITPSI HE BUKIMKAE
CYMHIBY, aj€ BIH HE€ 3aBXIu € cTaOubHUM. OCOOJIMBO BaXXKKO MIATPUMYBATH IO
CTaOlIBHICTh B YMOBax O0MOBHX [ii Ha TepuTopii oosacti. Lle momiTHO 3 BiACYTHOCTI
iH(popmanii HanpukiHil gotoro 2022 p., 4acTKOBO B Oepe3Hi, KBITHI W TpaBHI.
Takox BIACYTHI OKa3HUKH 3a JIIOTHI 2023 p., Ha 1110, MOXKJIMBO, BIUTMHYJIHA (PaKTOPH
BIJICYTHOCTI CBiTJIa 200 aKTUBHUI 00cTpLn micTa. [{o Toro x (puc. 2):

— HaWBHII OKa3HUKH KOHIIeHTpalii PM2.5 3adikcoBano B KoB’srax;

— Y3UMKY T1IBUILIEHI MOKa3HUKH (PIKCYIOTBCSA HA BCIX IyHKTaX CHOCTEPEXKEHHS,
Ha 11 MO>K€ BITUBATH ONATIOBAJILHUN CE€30H, IPOMHUCIIOBICTh, MICIIEBI OCOOJIMBOCTI;
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— BECHOIO KOoHIIeHTpallisi PM2.5 3HIKY€eThCS, ajie 3aIUIIaeThCs BUCOKOIO;

— JIITOM Ha OUIBIIOCTI CTaHIIM 3a(iKCOBAHO HM3bKI MOKA3HUKU KOHIICHTpAIIil
PM2, Ha sKi BIUIMBAa€ MIABUINEHHS PIBHS POCIMHHOCTI, IO OYHIIYE IOBITPS.
Bunsitkom € 2024 p., 110 TOSICHIOETHCSI MACIITAOHUMU TOKEKaMU B XapKIBChKINA 00,
3a(iKCOBAaHMMH B II€H MEPiO/;

— BOCEHHU KOHIIeHTpalliss PM2.5 € BUCOKOIO Maiie Ha BCIX CTaHIIISX, 1[0 MOYKHA
MOSICHUTH OOMOBUMH JTiSIMH, OTTAJTFOBAJIBHUM CE30HOM, TTATIHHSAM JIMCTS, TIPOMHCIIOBICTIO.

OTxe, OTpuMaHl BUCHOBKU MIATBEP/KYIOTh HEOOXIIHICTh KOHTPOJIO SIKOCTI
MOBITPs,, OCOOJIMBO B 00JACTSAX, J€ 30CEPEIKEHO IMiANMPUEMCTBA BUIOOYBAHHS Ta
00pOoOJIEHHSI KOPUCHUX KOTAJMH, K1 CIIPUYUHSIOTH 3pOCTaHHs KoHUeHTpawii PM2.5.
Takox HEOOXITHUMHU CTAlOTh aTbTEPHATHUBHI METOIM KOHTPOJIIO SKOCTI TOBITpS,
30KpeMa SIK pe3yJibTaT 0O0pOOJICHHSI MOKA3HUKIB JIUCTAHIIIHHOTO 30HyBaHHS 3eMIIi.
Lle#i Merom € edeKTUBHUM pINICHHSIM B yMOBaX OOMOBHX MJili Ta OOMEKEHOTO
OrODKETy U1 OpraHi3anii HOBUX CTAHIIIM KOHTPOJIIO IO BCiil TepUTOPii 001acTi.

Pobomy euxonano 3a niompumku Minicmepcmea oceimu i Hayku Yxpainu
(Oeporcasni peecmpayivini Homepu npoexkmis 01250000573, 0125U001680). Aemopka
BUCTIOBTIOE NOOAKY A. Epmak 3a 00NoMo2y 8 NOOAHHI pe3yIbmamié 00CIIOHCEHHSL.
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A0 IIMTAHHSA
BU3HAYEHHA POJII CUCTEMOYTBOPIOBAJIBHOI'O ®AKTOPA
Y ®OPMYBAHHI CUCTEMHA

In the concept of the new industrial revolution — Industry 4.0, defined as the
Internet of Things — one of the problems is the problem of improving the
organizational structures of enterprises. The main problem here is the problem of
determining the form of the system-forming factor for the formation of the
organizational structure.

OcTaHHIM YacoM 3arajJbHOBU3HAHOKO KaTEroplero Jjisl oprasizauii Oyab-aKoi
JISTIBHOCT] € MOHATTS «YINPaBIiHHD». BOHO 3aCTOCOBYETBHCS JUIsl TEXHIYHUX CHCTEM,
HalpuKIaa, cucteM apTomaTuyHoro ynpapiiHHa (CAY) ¥ aBTOMaTH30BaHUX
(3a yuacti moaunu) cucteM ynpaiaiHHsS (ACY). Kpim Toro, ympaBiiHHS €
HEOOXITHUM CKJIQJHUKOM HAWPI3HOMAHITHIIIMX MIiANPUEMCTB, (ipM, KOpHopauii
TOINO JIJISi KEPIBHULITBA TMEPCOHAIOM, BHYTPIIIHIMU TEXHOJIOTTYHMMH MPOILIECAMHU
Ta B3aEMOJIEI0 3 HABKOJUIIHIM cepefoBuilieM. BoaHodac mnapalienbHO 3 LI€I0
KaTEeropi€l0  3aCTOCOBYETHCS  TOHATTS  «MEHEIKMEHT». BWHWKae mNHUTaHHI,
SIK CITIBBITHOCSATBCSI TIOMDXK COOOFO 111 JIB1 KaTeropii?

Y poborti [1] mpoanamizoBaHO 3MICT IHUX IOHATH 1 IOJJAHO BHU3HAYCHHS.
3 omHOro OOKy, aBTOp BBa)ka€, IO Il TMOHSATTS € CIOPIAHEHHMMHU. 3 IHILIOIO —
3a3Hayae, M0 «...SKIIO TOBOPUTH MNPO iX PO30IKHOCTI B COLIANbHINA IUIONINHI,
TO MOJK€ BHSBUTUCA W T€, WO NOHATTS ‘“MEHEKMEHT € 3HA4YHO IIUPIIUM,
HIK MOHATTA “‘ynpaBmiHHs”. Ilepmmii apryMeHT Ha KOPHUCTh Ii€l TE€3U MOJsrae
B PI3HMX MapajurMax, siki BAKOPUCTOBYIOTb JOCITIAHUKHU JUIsl BU3BHAUEHHS 3MICTY IIUX
NOHATh. Tak, MOHATTSA “MEHEIDKMEHT TMOpPsA 3 KEpIBHUIITBOM JIIOJbMU BCEPEIMHI
oprasizarii nepeadayae ¥ BU3HAUCHHS MOBEIHKH IIi€l opraHizailii B 30BHIITHBOMY
CepEOBUII, OCKUTBKH 00’ €KTOM MEHEPKMEHTY B Cy4acHOMY PO3yMiHHI (Ha BiAMIHY
BiJl yIpaBIiHHS, 00 €KTOM SIKOTO € OpraHi3alliifHa CHCTeMa) € HE TUIbKH cama I
cucrema, aie i il komyHikarrii 13 30BHIIIHIM oTodeHHsIM» [1, ¢. 106].

OCHOBHMM HEJOJIIKOM HaBeACHUX y po0OoTi [1] BHU3HAYEHb IOCHIIKYBaHUX
TEPMIHIB € BIJACYTHICTb OOHO3HAYHO20 TIAXOAY LIOJ0 3MICTY LHMX IOHSTH,
a TaKOX BIJHOLIEHb MK HUMHU. 31 CBOro OOKy Il HEBU3HAUEHICTh IOPOIKEHA
BIJICYTHICTIO OJIHO3HAYHOTO MOTJISITy Ha 3MICT MOHSATTS «CHCTEMay, IO 3yMOBJICHO
HEOJIHO3HAYHUM  BHU3HAYEHHSIM  3MICTY  CHCTEMOYTBOPIOBAJIBHOTO  (pakTopa.
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I[ls mpobnema € KIIOYOBOIO [JIsi 3arajbHOi TEOpPil CHCTEM 1 PI3HUX MPAKTUYHO
peani30BaHUX CUCTEM YIIPABJIiHHS Ta MEHEHDKMEHTY.

Boanoyac HeoOXigHO 3ayBakuTd, IO B Teopii (hi310J0TIYHOI KiOEPHETHKH,
30kpema B Teopii ¢yHkmioHamsHux cucteM (TPC), mo mnpobremy po3B’s3aB
akan. I1. AnoxiH [2]. YueHuil npoaHaaizyBaB MOHSTTS «CUCTEMay», HasIBHE B PI3HUX
TEOPIsX, MPOJEMOHCTPYBAB HECIIPOMOXKHICTh 1X 3aCTOCYBAHHS B JOCIIPKEHH1 )KUBUX
opranizMmiB. Ha nymky Il. AHOXiHa, «B3aemomis, y3siTa B il 3arajJbHOMY BUIJISI,
He Moxke chopMyBaTH cucTemy (i1 AISIbHICTH) 3 0€37114l KOMIIOHEHTIBY.

HaykoBelb cTaBUTh NUTaHHS PO BU3HAYEHHS BHYTPIIIHBOI'O OPraHi3alliiHoOro
dakTopa ¢GopMyBaHHSA AISUTBHOCTI cucTeMH. Jlami BiH TOSICHIOE, YOMY pe3yJIbTar
TUSTBHOCTI CUCTEMH € IEHTPAJIbHUM BHYTPINIHIM OpTraHi3alliiHUM YUHHUKOM:
«pe3ynpTaT Ma€ IMIIEPaTUBHI MOXJIMBOCTI PEOpraHi3yBaTH pO3MOILT 30ypeHb
y CHUCTEMI1 y BIAMOBIIHOMY HampsiMKy» [2, ¢. 33]. Ile MOXJIMBO 3aBASIKM HasBHOCTI
B CHUCTEMI «3BOPOTHOTO 3B’S3Ky» a00 «3BOpPOTHOI adepeHTauii», YHACIIJOK 4YOro
cUCTeMa OTpUMYE€ iH(pOpMaIIiio PO KIHIEBUH pe3yibTar.

VY nocmimxenHi [2] chopMmysbOBaHO Take BHU3HAYEHHS JOCHIIKYBaHOTO
MOHSATTA: «...CHCTEMOI0 MO’KHAa Ha3BaTU TUIbKM TaKUWA KOMILJIEKC BHOIPKOBO
JOJaHUX KOMIIOHEHTIB, Y SKMX B3a€MOJISI 1 B3a€EMOBIJHOIICHHS Ha0YyBalOTh
BJIACTUBOCTEH B3a€MHOTO CIPHUSHHS KOMIIOHEHTIB Ha JIOCSTHEHHS C(POKYCOBAHOIO
KOPHUCHOTO PE3yJIbTaTy».

OTXxe, CHCTEeMOYTBOPIOBATHLHUM (HDaKTOPOM TIEBHOI CHUCTEMHU € HPOEKM
Maubymuvo20 pe3yiomamy oisinbnocmi cucmemu (mMema).

Heo0ximHO HAroJoCHuTH, 10 OpraHi3alliiiHa JisJIbHICT ITOB’A3aHa 13 B3aEMHUM
CHNpUAHHAM KOMIIOHEHTIB CHCTEMH, OpraHi3ailii iX B3aeMOJil Ta B3a€MOBIIHOILICHHS
IUISL TOCSITHEHHS chopmosanozo (cghpokycosanoeo) pe3yabTary.

3 ornagy Ha ue II. AnoxiH 3ayBaxye: «Came ToMy, IIO B HamIi
KOHIEMII pe3ynbTaT 3A1MCHIOE HEHTPaJbHUN OpraHi3aliiiHuil BIUIMB Ha BCl €Tanu
dbopmyBaHHS (DYHKIIOHATBHOI CUCTEMH, a CaM KOPUCHUHN pe3ysibTaT €, 0€3CyMHIBHO,
dbyHKIIIOHATPHUM (DEHOMEHOM, MU 1 Ha3BaJlu BCHO apXITEKTypy (YHKI[IOHATIHHOIO
cuctemoro. Huxde mogano OUIbIN JeTaIbHY apryMEHTALlll0 I[LOTO MOHATTS. 3apa3 ke
BBa)XAEMO 3a HEOOX1JHE Po310paTH OJWH MPUHIIUIIOBUM HACTIJOK HAIIOiI KOHIIETIIIT
JUTSI 3aTJIbHOTIPUIHATOT KIOEPHETHYHOT TEPMIHOJIOT].

MaeThcst Ha yBa3i HacaMIiepe]] Ty>ke MOIMPEHUN BUCITIB “Kepyroda cuctema’”,
SKAA HI CEMAHTUYHO, HI JIOTIYHO HE MOXe OyTH NOpUIHATUN TEopieEro
dbyukiionanpHoi cucremu. HacmpaBmai, mo o3Havae uei BuchiB? Hidoro, kpim
TPAAUIIMHOTO ITHOPYBaHHS pe3yJbTaTy CHUCTEMU B TMpPoOIECl OOrOBOPEHHS
KIOEpHETUYHUX 3aKOHOMIPHOCTEH.
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JlificHO, BHCIIIB ““Kepyroua cHCTeMa’ 3a CaMOIO0 CBOEID CYTHICTIO IPHUITYCKAE,
0 KepOBaHUI 00’€KT HE € €JIEMEHTOM KepyKuoi CUCTEMHU, TOOTO BIH mepedyBae
3a MexxaMmHu(!) camoi CHCTEMH yIIpaBIIHHS.

I3 camoro BucinoBy “Kepyroya cucTemMa BHUIUIMBAE, IO BOHA B)KE CaMa €
NOBHOI[IHHOIO CHUCTEMOIO, HE3BakKaloyu Ha Te€, II0 KEpOBaHMM 0O0’€KT mepedyBae
1o3a Hero. 3 MOIJIALY BCIX BHUPILIAIbHUX BIUIMBIB Pe3yJIbTaTy Ha CUCTEMY, SIKI Oyin
BUKJIQJICHI BUILE, TAKE CTAHOBUUIE € HEIPUUHATHUM ...

MoskHa TiTH 1€ J1aji Ta MOCTaBUTH BIACHE PUTOPUYHE 3aNUTAHHS: 3BIIAKU
Kepyloua cHucTeMa “II3HAE€ThCs’, SKUM caMe 00’€KTOM il Tpeba KepyBaTH, SKIIO
BOHA BXe cucteMa? AJpke o0 KepyBaTh YMMOCh, HEOOX1JJHO MaTH JyKe aJleKBaTHI
3B’SI3KM Ta CIHIBBIIHOIICHHS 3 KepoBaHWM. UM He B TOMY pidy, IO BXKE MOYATKOBI
nporiecd  ¢GOpMyBaHHS CcaMOi  KEpPYyHUOi CHCTEeMH [MiJANagaloTh  IOBHICTIO
1] yIpaBIiHHA Mail0yTHHOTO, HEOOX1THOTO Ha IIell MOMEHT OpTaHi3My pe3ybTary?

Came Tak pgae 3MOry pO3IJISJaTH 1€ NUTaHHA Teopis (YyHKLUIOHATbHOI
CHUCTeMH, L0 Tnepeadadae MPUCTOCYBANbHUNA pe3ynbTaT (DYHKIIOHYBAaHHS CHCTEMU
K OPraHIYHOTO CKJIaJIHMKa YaCTHMHHU CUCTEMHU. TIIbKM B LIbOMY pa3i MOXXHA MITH
Bl OE3MUIAHUX TEPMIHIB, fKi, BIAXWJISIOUM JIYMKY BO1K, 0€3CYMHIBHO, 3aBIalOTh
IIKOJAM PO3YMIHHIO camMoi cucreMud. Came 10 LbOTr0 MPU3BOJAUTH HAJI3BUYAIHO
MOIIMpPEeHa TEHJICHIIIS BXKUBATH TaKl BUCJIOBH, K “Kepyroua cucteMa’, ‘“KepOoBaHHIl

29 €6

00’€ekT”, “KepoBaHa cucTeMa’

K

, “Oloympasiinas” Tomo» [2, ¢. 36-37].

3 HaBEeICHOT'O BUILUIMBAE CYNIEPEUHICTh Y BUTIIS A1 aHTHHOMIT:

— CHCTEMOIO € CYKYITHICTh B3a€MOIIOB’SI3aHUX C€JIEMCHTIB;

— CHCTEMOI0 MOXHA Ha3BaTH TUIBKM TaKUM KOMILIEKC BHOIPKOBO JOJAaHUX
KOMITOHEHTIB, y SIKUX B3aEMO/Iisl 1 B3a€EMOBITHOIIIEHHS] HA0YBAIOTh XapaKTePy B3aEMHOTO
CIPUSIHHS KOMIIOHEHTIB Ha JOCSTHEHHS C(POKYCOBAHOT'O KOPUCHOT'O PE3YJIbTATY.

3 orisay Ha OKpEcCieHy CYNEepEeuHICTh BUHHMKAE HACTYIHA CYNEPEUHICTh
y BU3HAYEHHI 3MICTY MOHATTS «CUCTEMOYTBOPIOBAILHUN (DAKTOP»:

— B3a€MO/I1s1 KOMIIOHEHTIB CHUCTEMHU;

— IPOEKT MalOyTHHOTO PE3yJIbTATy MISNIBHOCTI CUCTEMU (META).

Otmxe, came npoOsema ¢GOpMyBaHHS METH JISJIBHOCTI CHCTEMH  SIK
CUCTEMOYTBOPIOBAJILHOTO (pakTopa € (yHAAMEHTAIBHOI [JIsi CUCTEM YIPaBIIHHS
Ta MEHEJKMEHTY.

Sx 3ayBaxkuB II. AHOXIH, y cuCTeMI HEOOXITHO BHOKPEMHTH 1Bl BHYTPIIIHI
YacTUHHU, a came: 1) BIANOBIIAIbHY 32 (DOPMYBaHHS METH JISUIBHOCTI Y BUIJISIIL IPOEKTY
MalOyTHBOIO pe3yJbTaTy AISUIBHOCTI; 2) BIANOBIAANBHY 3a peaji3alilo LbOoro
IOPOEKTY. 3B’SI30K MIXK 3a3HaYEHUMH YacTMHAMU BCTAHOBJIOETHCA 3a JOMOMOTOIO
MeXaHI3My 3a0e3NedeHHs BIAMOBITHOCTI JOCATHYTOrO Pe3yJIbTaTy IISNIBHOCTI MOTO
npoekty. Lleit MmexaHi3M popmMyeThbCsi HA OCHOBI 3aKOHY 3BOPOTHOTO 3B S3KY.

121



Kpim Toro, akan. K. AHoxiH 3a3HauuB: «MuU 3anponoOHYyBaJld YOTUPHU
BUPIIIAIBHUX KOMIIOHEHTH a(epeHTHOTO CHHTE3y, SKI MalTh OyTH 00poOJieHi
3 OJIHOYACHOK B33a€MOJIEI0 HA PIBHI OKPEMHX HEHPOHIB: JOMIHAHTHA Ha L0 MHTh
MOTHBALlsA, OOCTaBUHHA adepeHTallis, TAaKOK BIANOBIAHA HA IEW dYac ITyCKOBa
adepeHTalis 1, HAPELITI, TaM’ STh. ..

CBO€pPIIHICTh TOJISITA€ B TOMY, IO L€ CHUHTETUYHUN MPOIEC, SKIIO BiH
HaJeKaTUMe J0 MacmTalbiB HeWpoHa, BIAOYBA€TbCS HAa OCHOBI LEHTPAJIbHOI
3aKOHOMIPHOCTI IHTETPATUBHOI AISUILHOCTI MO3KY, @ caM€ Ha OCHOBI KOHBEPIreHIIil
30ypeHb Ha OJJHOMY i TOMY CaMOMY HEMpOHI...

Otxe, adepeHTHUH CHHTE3, IO TPUBOJUTH OpPraHi3M [0 PO3B’SI3aHHS
MUTAHHS, KU came pe3yibTaT Mae OyTH OTpUMaHUM Ha IIeli MOMEHT, 3a0e3Ieuye
[IOCTAHOBKY METH, JOCATHEHHIO sKOi 1 OyjJe mpuCBsIYeHAa BCA IMOJaJbIlIa
jorika cuctemm» [2, c. 49-50].

BucHoBku

[ToHATTS «ympaBiiHHS» Ta «MEHEIKMEHT» CTOCYIOThCS HE3QJIECKHUX OJHA
BIJl OAHOI Oprasizauiil AISUIBHOCTI OKPEMHUX YacTHUH MIANPUEMCTBA, a B Teopli
(YHKLIOHATBHUX CHUCTEM CTaBUThCA MUTaHHS TMPO OpPraHi3alilo BHYTPIIIHbOI
€ hyHIaMEHTAJIbHUM OpraHi3aliifHuM (HakTopoM OyIb-SIKOTO MiANPHEMCTBA.

[Tomanemi  mOCHIKEHHS HEOOXIJHO TMPHUCBATUTH caMe  PO3pOOJICHHIO
MeTomonorii  (OpMyBaHHS METH JISUTBHOCTI Yy ¢GOpMi TPOEKTY MalOYTHHOTO
pe3yIbTaTy TisIIBHOCTI.

BaxxnuBuMm € nuta"Hs BUOOpY (opmu nmogaHHs Mojenl mianpuemctsa. Hapasi
ICHYIOTh (pYHKIIOHaJIbHA, 1H(pOpMalliiiHa, opraHizamiiiHa Ta pecypcHa QopMu
MOJIaHHS, IO € OCHOBHUMHU.

3 ommsiay Ha pe3ynbTaTH, OTpUMaHi B Teopil (YHKIIOHATBHUX CHUCTEM,
MPOTIOHY€EMO SIK OCHOBHE 3aCTOCOBYBATH (DYHKI[IOHATILHE MTOJJaHHS.

Jlitrepatypa

1. TyneamxoB M. Konnentyamizaiisi MOHATh «MEHEIKMEHT» 1 «YMPaBIiHHDY
B CydacHOMy HaykoBomy auckypci / [lomituuamii menemkment. Ne3. 2009. —
C.101-111.
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Jpyxunin €.A.Y, Tasuaenko O.A.°
Hayionanonuii aepoxocmiunuii ynieepcumem «Xapkiecokuil agiayitiHuti iLcmuymy

2Xapxiecokutl HayioHaNbHULL YHiGepcumem micbkoz2o 2ocnodapcmea im. O.M. Bexemosa

METOJIUKA OIITHIOBAHHSI
EKOHOMIYHOI E®FEKTUBHOCTI IHBECTULIIN
BIABYJOBHU NOUIKO/)KEHUX OB’EKTIB

lopyweno numanua awnanizy egekmusHoCmi BIOHOBNEHHS NOUWKOOINCEHUX
00’ekmie 6 Ykpaini. 3anponono6ano Memoouxky OYIHIOBAHHS epheKmuUsHOCMI,
saKa nepedbayac amaniz KOHCMPYKMUBHUX NOUKOONCEHb, 00 €MHO-NIAHYBANbHUX
pilienb, po3poONeHHsT MONCIUBUX —8apianmis 8i06y0oeu ma ousepcugikayii
NOUKOONCEHUX 00 €KMI6 3 OUIHIOBAHHSAM THEECMUYIUHO20 CKIAOHUKA.

VY cTabiapHOMY €KOHOMIYHOMY CEpEAOBHIII /IS 1HBECTOPIB Ta 3a0yTOBHUKIB
CTaHEe MEpIIOYEProBUM NUTAHHS BIIOYNOBU MOMIKOMXKEHUX 00’ekTiB. [Ipobiema
aHami3y e(eKTUBHOCTI BIIOYIOBM TMOMIKOHPKECHUX OO €KTIB y TMEpPeAPOEKTHHMA
nepiof  MOB’si3aHa 13 HEJAOCKOHATICTIO  IIHOYTBOPEHHS, HEBU3HAYEHICTIO
3aKOHOJIAaBYMX aKTIB Y YACTHHI OMOAATKYBAHHS Ta MIPOJAXKY 3EMIII.

JInsi TOIIKOJKEHUX OO0’€KTIB OI[IHIOBaHHS €()EKTUBHOCTI BiAOYI0BU Mae
crieiniky, OCKUIbKM BIJICYTHIM €IWHUA METOJUYHUM MiAXiJ Ta TOTPeOyIOTh
OOTpyHTYBaHHSI MicClle, CTPYKTypa Ta CKJajJ poOIT B IHBECTULIMHOMY MK,
110 c(hopMyBaBCs 32 PUHKOBHX YMOB.

Hacamnepen HeoOXiTHO OOCTEXHUTH M OLIHUTU CTaH Ta PIBEHb MOIIKOIKEHOCTI
00’exTiB. Ypsia Ykpainu npuiiHss noctaHoBy Bij 05.04.2022 Ne 423, sika perjiiaMeHTye
IpoLEaypy 3M1MCHEHHS OOCTEXEHHS IMOIIKOKEHHX 00 €KTIB 1 PEKOMEHJy€ CKJaja
3BITY, SIKUH € MIJICTaBOIO JIJIs MPOBEICHHS POOIT 3 iX BIJHOBJICHHS YU JIIKBiJAIlii.
Ha namy nymky, uist oniHIOBaHHS €)EKTUBHOCTI HEOOX1AHO pO3pOOUTH BU3HAUYEHHS
PIBHS TIOIIKOKEHHSI 00’€KTIB, 10 JaJio O 3MOTy OINEpaTUBHO MPUMMATH PIIICHHS
po B110yA0BY 00’ €KTA.

[To npyre, BaXJIMBO 00’ €KTHUBHO OI[IHUTH BUTPATH HA BIJIHOBJIEHHS 3 OTJIAY
Ha MOpaJIbHUI 3HOC 00’€KTa. Y IIbOMY pa3l piIBEHb MOPAJIBHOTO 3HOCY B IPOLLIOBOMY
BUPKCHHI HEOOX1THO IMOB’sI3aTU 3 BTpaTaMH IHBECTOpa 3a Iepioj; OyiIBHHUIITBA Ta
nepeOdyBaHHS B IMOIIKO/HPKEHOMY CTaHI1 SIK HACI1I0K OMEPTBIHHS KaIliTAJIbHUX BKJIAJICHb.

OuinroBaHHsI €()EKTUBHOCTI BIJHOBJIEHHS ITOIIKO/UKEHUX 00’€KTIB MOTpelye

KOMIUJIEKCHO-aHAIITHYHOT O MIJXO01Y /10 IPOrHO3YBAaHHS il BEJIUYHHH.
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https://zakon.rada.gov.ua/laws/show/423-2022-%D0%BF#Text

Metoauka oIiHIOBaHHS €()EKTUBHOCTI BIJIHOBJICHHS ITOIIKOJKEHHX 00’ €KTIB
Mae mepeadoavaTu:

1) anai3 Ta OIiHIOBAHHS MOIIKOKEHb KOHCTPYKTUBHUX €JIEMEHTIB 00’ €KTa;

2) aHami3 (YHKIIOHAIBFHOTO TMEPBICHOTO MpH3HAYCHHS 00’€KTa, rabapwuTiB,
00’ €MHO-TIJIaHYyBaJbHUX 1 KOHCTPYKTUBHHX pIlIEHb, MaTepialy KOHCTPYKIIH Ta iX
(b13MYHOrO 3HOCY;

3) ompalfoBaHHs BapiaHTIB 3MiHM (YHKI[IOHAJIBHOTO MPHU3HAYCHHS 00’€KTa,
rabapuTiB, 00’ €MHO-TUIAHYBAJIbHUX 1 KOHCTPYKTUBHUX PIILIEHb;

4) ompallfoBaHHs BapiaHTIB BIiJIIKOJAYBaHHS O00’€KTa Ha OCHOBI HOBHX
TEXHOJIOTTYHUX Ta 00’ €MHO-TIJIaHYBAJIbHUX PIIIEHb, PO3LIUPEHHS IO 00’ €KTA;

5) oOpaHHs BapiaHTIB JIsl HOPIBHSHHS Ta PO3POOJICHHS CIIEHAPITB X PO3BUTKY
3a IHBECTUI[IMHUN UK,

6) oIiHIOBaHHS 0JATKOBMX IHBECTHII y BIZOyJOBY 4H auBepcuQikallito
3 BUXOJIOM Ha KamiTan MailOyTHBOTO MiANPUEMCTBA;

7) OOTpYHTYBaHHsI T'POIIOBUX IOTOKIB 3a BapiaHTaMH MaiOyTHBHOTO 00’€KTa
(MAnpUeEMCTBA) 3a PI3HUX PIBHIB MPUOYTKOBOCTI 1HBECTHUIIH, BIJICOTKOBUX CTaBOK
JMCKOHTYBAHHS;

8) omiHIOBaHHS Ta OOpaHHS BapiaHTa BiJHOBJICHHS ITOIIKO/DKCHUX OO0’ €KTIB
3 BUXOJIOM Ha TPaHUYHO JIOITyCTUMY PUHKOBY BapTICTh 00’€KTa 3 TapaHTIEI0 TPAHUYHOTO
P1BHSI MPUOYTKOBOCTI 1IHBECTULIMA T4 TPOrHO30BAHO1 BIJICOTKOBOI CTABKU (JUCKOHTY).

3anponoHOBaHa METOAMKA Tepeadayae aHaii3 MOLIKOHKEHUX CIOPY/, aHaul3
00’€MHO-IJIaHYBaJIbHUX PIIIEHb, ONPALIOBAaHHS MOJKJIMBUX BaplaHTIB BiIOyAOBH
Ta auBepcudikaiii 3 OIIHIOBAHHSIM I1HBECTHIIIMHOTO CKJIaJHUKA Ta 3 BHUXOJOM
Ha PUHKOBY BapTicTh 00’ekTa. Llst MmeTonnka Moxke OyTH OCHOBOIO JJISl MOJANBIINUX
JTOCIIDKEHB 010 aHaTi3y e(PEeKTUBHOCTI BIIHOBJICHHS MOIIKOHKEHUX 00’ €KTIB.
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dsiuenxo I1.B., Hlagypa 11.0.
Yepracvkuti 0eparcasHUuli mexHol02iYHUL YHIgepcumem

YIIPABJIHHS CTEMKXOJIJIEPAMU IPOEKTIB B YMOBAX
JIAHAMIYHUWX BILTABIB 30BHIIIIHHOI'O CEPEJJOBHUIIA 1 3YCHJIb

The thesis explores the impact of a dynamic environment on stakeholder
management in projects within the VUCA-BANI framework. A matrix-based
approach is proposed to assess environmental factors and team efforts
across different phases of the project life cycle. Particular attention is given
to the need for proactive actions and adaptive leadership to ensure effective
engagement with stakeholders.

CyuacHe NpOo€eKTHE cepeIoBUIIE BCe Olbliie Ha0yBa€ BIACTUBOCTEH, 1110 JIATIN
B ocHoBy VUCA-BANI-dpinocodii. Ha pe3ynbTaTuBHICT MPOEKTY BIUIMBAIOTH
HE TUIBKA Pi3HI (akTopu TypOYJEHTHOIO CEpPEeAOBHUINA, a W CTEUKXOJIEpH,
sIK1 3aIliKaBJICH] B 3aJJ0BOJICHHI BJJACHUX 1HTEPECIB.

HoBi yMOBHM BUMararoTh IHIIMX MIAXOJIB 10 YHPABIIHHS CTEHKXOJIAEpamMu
IPOEKTIB, M0 TMOTpedye He JuIle ajanTaiii, a IJICCIPIMOBAHUX 3YyCHIIb
MPOAKTUBHOTO YIPABIIHHS 3 MOXJIUBOCTSIMU BUSBJICHHS TPUXOBAHUX BIUIMBIB
CEpEellOBHUIIA, BUIEPEIKATBHOIO pEearyBaHHs Ha PU3UKU Ta YBAXKHOTO CTaBJICHHS
710 OYIKYyBaHb 3al[IKaBJICHUX CTOPIH.

Oco06nmBy poJb BiJirpa€e 37aTHICTh MPOEKTHOTO MEHEIKepa 17eHTU(]IKyBaTH
JUHAMI4YH1 BIUIMBU 30BHIIIHBOTO CEPEJOBUINA, TpaHCHOpPMYyBaTH IiX Yy JKepena
MO>KJIMBOCTEH, a HE PU3HKIB.

ABtopu ctarTi [l] mochmigunu BIAMOBIAHICTH JIAEPCTBA B MeXax MOJETI
VUCA, npoananizyBabmu 116 HaykoBuX myOiKalliid 13 3aCTOCYBaHHSIM METOJIUKH
PRISMA, Ta nmifiiuim BUCHOBKY, IO JIIJEPChKI HABUYKM € HEOOXIJHOK YMOBOIO
e(eKTUBHOTO pearyBaHHs Ha BUKJIUKHU.

VY KOHTEKCTI MIHJIMBOTO poOOYOro CepeoBHUIlA 1€ O3HAYAE, 110 KepIBHUKAM
MPOEKTIB HEOOXIAHO HE JIMIINEe aJanTyBaTHCS JO 3MiH, a ¥ 3a0e3nedyBaTH
OTNiEpaTUBHE YIPaBIiHHS MIXKOCOOMCTICHUMH, OpraHi3alliiHUMU Ta 30BHIIIHIMU
OYIKYBaHHSIMHU CTCUKXOJIJICPIB.

Asropu nmocmimxenas «VUCA factors influencing stakeholder relationship
management development:a systematic literature review» [2] HaroJoIIyTh,
o «po3yMiHHS Toro, sk ¢akropu VUCA BIuMBaKwOTh Ha  YNPaBIIHHA
B3a€EMOBIJITHOCUHAMM 13  3allIKaBJICHUMHU CTOPOHAMH, € JKUTTEBO BAKIUBUM
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JUISL OpraHi3alliii, 1o MparHyTh aJanTyBaTUCS Ta JOCATTH YCIIXy B Cy4aCHOMY
CKJIalHOMY O13Hec-anamadTi» [2].

Y poGoti [3] BU3HAYEHO KITIOYOBUX CTEHKXOJIEPIB MPOEKTIB JIOTICTUUHUX
OiJOPUEMCTB  Ta MPOAaHaNI30BaHO (AKTOPU IXHBOIO BIUIMBY Ha pe3yibTar.
BignoBigHo nmo mnpari [4] YMHHUKOM YCIIXy B3a€MOJIi 13 CTEHKXOaepaMu €
KOMYHIKallis, sIKa BHU3HA4Ya€ CTyHiHb Ta OOCTaBUHM iXHBOTO 3ay4YEHHS
3a JOTIOMOTOI) JIBOCTOPOHHBOTO CIIJIKYBaHHS, IHTEPAKTUBHHX 1 OCOOUCTHX
3ycTpiueid, HepopMaJIbHOTO Aianory, OOMiHYy 3HAHHSIMU ¥ JOCBIJIOM.

Tomy edextuBHe ynpaBninus creiikxonaepamu B ymoBax VUCA-BANI-cBitiB
noTpedye MPOAKTUBHUX i, OCHOBAaHMX HA YCBIJIOMJICHHI JMHAMIKU 30BHIIIHIX
BIUTUBIB 1 Ha 3YCWUISX JIjJepa ONEepaTUBHO aJanTyBaTH KOMYHIKaIlIHHI
Ta CTpaTeriyHi B3a€MO3B’ SI3KHU.

Ha mizncraBi poGotu [5] po3mmpuMo MeXKi TOCHIIKEHHS, B3SBIIM 10 YBaru
3yCWIJIS, 10 KEPIBHUKOBI TMPOEKTY HEOOXITHO 3AIMCHUTU [Jis 3a0e3nedeHHs
aZanTUBHOI B3a€MOJIi 3 yciMa KaTeropisMu cTeiikxonaepiB (tabi. 1). 3HaueHHS
MIOKA3HHMKIB YCTaHOBIIOIOTH EKCIEPTH W KOMaHJa MPOEKTY Ha OCHOBI aHAII3y
PHU3HKIB, TOTOYHHUX YyMOB, NPOTHO30BAHUX TEHJCHIN Ta 3yCWIb KOJCKTHUBY,
CIpSIMOBaHUX Ha 3a0e3nedeHHs e(heKTUBHOI poOOTH 13 CTEUKXoJaepaMu. Y IbOMY
pa3si 3acTocoByeThcs mkana Big 1 go 10, me 1 — MiHIMaabHUIA BIUIUB a00 3YCHILIA,

a 10 — KpUTUYHUI PIBEHB BIUIMBY a00 MAKCUMaJIbHO IHTEHCUBHA B3a€MO/I1S.

Ta6auusa 1. Matpuns BriuBiB PPF Ta 3ycuib Ha cTelkxonaepiB IpOEKTY

Hasga Brusu 3ycuis
nokasiuka | B |AN|I|V|U | CIA|T/A|[YIKI3/M|PIOJA|IT]|3
Past 3121213451412 /19/9[9/9/8]4]9]5|3|2]|2
Present 7185|588 |7]6/4,7[9]9/8]/4]9]5|3|2]|2
Future 5/6/8/9/9]10/8]713/6[9]/9/6/4]8]5/3]|2]|2
Past (T1l) - mepiox, Koiu TpPOEKT MepeOyBaB Ha MOYATKOBHX (a3zax

(1Himiamisi, KOHUEIIA, IU1aHyBaHHs). Llelt mepion aHamizyeTbcs NJisi BU3HAYEHHS
BIUIMBIB CEPENOBUILNA HAa MPOEKT B Horo MuHyjaomy. Ha mpomy erami 30BHIIIHI
dbakTopu (HOPMYIOTH IMOYATKOBI OOMEXKEHHS JUIsI TMPOEKTY Ta OYIKYBaHHS
KJIFOUOBUX CTEHKXOJIIEPIB.

Bucokuii cTyniHb HEBU3HAYEHOCTI MOXKE BUKJIMKATH HU3bKY JIOBIpY 3 OOKY
1HBECTOPIB, YNOBUIBHEHHS MPOLECY NOrOKEeHb a00 po30IKHOCTI B OadeHHI
KIHLIEBOTO pe3yibTary. BB cepenoBuIila Ha CTEHKXOJAEpIB MOJArae B 3MIHI
IPIOPUTETIB, 0OMEKEHOMY JOCTYIIl 10 PECYPCIB, PEryJATOpHOMY TUCKY. Lle Bumarae
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BiJl KEpIBHMKA MPOEKTY 3HAYHUX 3YyCUIb Yy (OpMyBaHHI MOYATKOBOi CTparterii
B3a€MO/II1 Ta 3a0€3MeUeHH1 Y3rOKEHOCTI IHTEPECIB 3a IOMOMOTOO:

I — igenTudikamii CTEWKXONAEpiB JJIS BHUSABJICHHS BCiX 3aIliKaBICHUX
CTOpIH MIPOEKTY;

A — aHami3y CTEHKXOJepiB 3 METOI0 BHU3HAYECHHS CTYIICHS BIUIUBY,
IHTEpECIB Ta OYIKYBaHb;

VY — y3rojKeHHs iJiel Ta BUMOT CTEUKXOJIEPIB PI3HUX TPYIL.

Present (T2) — cepenuna mnpoekrty, (aza ioro peanmizaiii. AHaji3 I[bOTO
nepioly CIpsIMOBaHUM Ha PO3YMIHHS BIUIMBY CEPEIOBHINA HA MOTOYHY peai3alliio,
BUKOHAHHSI 3aBJIaHb, BIIXWICHHS BiJ] IUIaHY TPOEKTY.

30BHIIIIHI BUKJIUKUA O€3MOCEPEIHbO BIUIMBAIOTh HA TEPMIiHU, OIOJKET, SIKICThH
BUKOHAHHSI TMPOEKTY, IO MOXE IMPU3BECTH 0 3POCTAHHS IHTEHCHUBHOCTI BIUIMBIB
3 O0OKy CcTelkxonaepiB (3MiHM BHUMOT, yMOB, (OpPMyBaHHS HOBHUX OYIKyBaHb).
VYei mi Qakropu BUMararoTh BiJl KOMaHIU THYYKOCTI B YMpaBIiHHI, IPO30POCTI
B KOMYHIKAI[ISIX Ta MOCTIMHOI poOOTH HaJ MIATPUMAHHIM 3ay4E€HOCTI Ta JOBIPH.
3ycuiuisl KepiBHHMKA 30CEpEKYIOThCS Ha OallaHCyBaHHI BHYTPILIHIX MPOLECIB
1 30BHIIIHIX BIUTMBIB 32 JOTIOMOTOI0 MPOAKTHBHOI KOOPJUHAIT 31 CTEHKXOJIEpamMH,
a came:

K — xomyHikaiii sik MexaH13My JBOCTOPOHHBOTO 1H(HOPMYBaHHS;

3 — 3a;y4eHHsI CTEUKXOJAEPIB 10 aKTUBHOI y4acTl B POEKTI;

M — MOHITOPHHTY 3MiH B O4YiKYBaHHAX cTelkxomaepiB npotsrom JKIIT;

P — pearyBaHHs1 Ha KOH(DJIIKTH.

Future (T3) — ¢da3a 3aBepiieHHsS TPOEKTY Ta MPOTHO30BAHI BIUIMBU MICHSA
NOCSITHEHHA ~ pe3yJibTary. Ha TpeTrboMy erami  aHami3yloThCS — MOTEHIINHI
JIOBIOCTPOKOB1 HACHIAKM, SKI MOXIJIMBI TiCas peami3aiii mpoekty. OcoONHMBICTIO
LbOT'0 MEPIOAY € OTPUMAHHA CTEUKXOJAEPAMH OUIKYBAHUX PE3YJIBTATIB BiJl MPOEKTY.
31 cBoro 6oky VUCA-BANI-cepenoBuiiie Moxe TMPU3BOAUTH 1O TOBTOPHUX
KOH(JTIKTIB IHTE€PECIB, IO BUMAra€ BiJl MPOEKTHOTO MEHEKEPa CTPATErTYHUX 3yCUIIb
10JI0 KOMYHIKaIlii, NPUUHIATTS OOIPYHTOBAHUX PIIICHb Ta 3MIMCHEHHS MIATPUMKH
TICJISA 3aBEPIICHHS MPOEKTY.

Jlis kepiBHUKA KPUTHUYHO BaXKJIMBO NMPOTHO3YBATH Il BIUIUBU Ta PO3POOUTH
CTpaTeriro MO0 pPE3yJbTaTUBHOCTI W  TPUBAJIOrO 3alydeHHS  KIFOUOBHUX
cTerkxomaepiB. 30KpemMa He0OX1THO:

O — OLIHUTH PIBEHB 33/I0BOJICHOCTI Ta BIIUBY CTEHKXOJIEPIB;

A —anmantyBaTd ~ BHCHOBKM  IIOAO  €(EKTUBHOTO  YMpaBIiHHS 13
CTEHKXOJIAepamMu Jisi MalOyTHIX MPOEKTIB;
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I — inpopMyBaTu CTEHKXONIEPIB IIOAO PE3YNbTATIB MPOEKTY, MIATOTYyBaTH
3BITHY JOKYMEHTAIIiIO;

3 — 3aBepUIUTH BITHOCHHH a00 3MIHUTH iX HA TAPTHEPCTBO.

Yacosi nepioau T1, T2, T3 Bu3Havyae kepiBHUK MpoekTy. Kpim Toro, BiH Moxke
iX 3MiHIOBaTH B OyAb-SIKHH MOMEHT 3 OTJISiAy HAa HEOOXIAHICTh aHaNi3y BILTUBY
CEpEeIOBHUIIA Ha TIPOEKT 1 CTEHKXOJIIEPiB.

3ycuiuisi, SIK YNPaBIIHCHKUUN KarmiTad, COpsIMOBaHE Ha MIATPUMKY OallaHCy
IHTEpPECIB CTEUKXOJIJEPiB, 3HKEHHS KOH(IIKTHOCTI Ta MiJABUIIEHHS CTIHKOCTI
MPOEKTY B MIHJIMBOMY CEPEOBHIIL.

Otxe, e(deKTUBHE YINpaBIiHHA CTEHKXOJIIepaMu TMPOEKTIB y KOHTEKCTI
BIUIMBIB 30BHIIIHBOTO CEPEJOBHINA IMOTPEOyE MOETHAHHS TaKUX KOMIIOHCHTIB,
sk npoakTuBHUN MoHiTopuHr BIUMBIB VUCA-BANI-cepenoBuma, edexkruBHa
KOMYHIKaIIis 13 CTeHKXO0JIepaMu Ta THYYKI YIIPABIIHCHKI MiIXO/IH.

KpiMm Toro, 3aBmaHHSIM Cy4acHOTO IIPOEKTHOIO MEHEKMEHTY Mae OyTHu
MIHIMI3aIliS HEraTUBHOTO BIUIMBY 30BHIMIHIX (DaKTOpiB, aKTHUBHE (POPMYBaHHS
MapTHEPCHKUX B3aEMOBITHOCHH, 3aTHUX TIJACHIIIOBATH KOHKYPEHTOCIIPOMOXKHICTh
MPOEKTIB Y TOBIOCTPOKOBIN MIEPCTIEKTUBI.
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Kymik B.M., /Ipyxunin €.A.
Hayionanvnuii aepoxkocmiunuti ynisepcumem « XapKigCbKut agiayitiHui IHCIMUumym»

ABTOMATHU3ALIA NEPEBIPKHA BIAITOBIZHOCTI KOAY
MNPUHIUIIAM DOMAIN-DRIVEN DESIGN ¥ CI/CD-ITPOLHECAX

The paper addresses the challenge of ensuring systematic compliance of
modern software systems with Domain-Driven Design principles under industrial
development conditions. The research emphasizes the necessity of integrating
automated analysis into CI/CD pipelines to identify architectural deviations, reduce
risks of technical debt and increase the overall resilience of software systems.
The proposed approach relies on a synergy of static code analysis, architectural
rules and Al-powered validation to standardize the application of DDD.

VY KOHTEKCTI Cy4acHOTO PO3POOJICHHS CKJIATHUX MPOTPAMHUX CUCTEM JIOMIHYE
notpeba B apXiTEKTYpHUX MIAXOJaX, 3JaTHUX 3a0€3MeUUTH MacCIITa0OBaHICTh,
HiITPUMYBAHICTh Ta BIANMOBIIHICTH Oi3Hec-BuMoraMm. OJHUM 3 TaKUX IIIXOJIB €
npeaMeTHO-opieHToBaHe mpoektyBanHs (Domain-Driven Design, DDD), mro
nepeadadae moOyA0By apXiTEKTypH Ha OCHOBI YITKO BU3HAYCHUX JOMEHHUX MOJCIICH
Ta 0OMEXEeHUX KOHTEKCTIB. [IpoTe nmepeBipka BIAMOBIAHOCTI Koay npuHuumnam DDD
31€01TBIIOr0 31MCHIOETHCS BPYUYHY, IO 3YMOBIIOE PU3HMKHU JIIOJICHKOTO YWHHHUKA,
30UTbLIEHHS Yacy Ha PEB’10 Ta HAKONMMYEHHS TEXHIYHOTO OOpry.

AKTyallbH1 JOCTIJKEHHS CBiAYaTh MPO 3POCTaHHS I1HTEpecy 10 Mpodiaem
aBTOMATHU3allll apXITEKTypHOrO0 KOHTpoJt0. 30Kpema B mpamsgx Kazman ta Bass
po3MIIsIIaeThess mpobsiema apxitektypuux Smells sk dakropa nerpamarii cucrem.
[ami aBropum (Hampukian, Garcia et al.) mpononyioTs (opmainizoBaHi KaTaJlOTH
apXITeKTYpHUX BiAXWJeHb. BoaHoyac mNpakTU4YHI 1HCTPYMEHTH Ha  KIITAIT
SonarQube, NDepend a6o ArchUnit 3a0e3neuyroTs Juiie 9acTKOBY HEPEBIPKY KO,
30CEpEKYIOUMCh Ha MeTpuKax abo mpaBuiax HU3BKOro piBHA. OTxe, BIACYTHIM
KOMIUIEKCHUM 1HCTPYMEHTapid, 3JaTHUM BIJCIIAKOBYBAaTH BIAMNOBIAHICTH caMe
DDD-npuHnunam y peajlbHOMy BUPOOHUUOMY CEPETOBHIII.

MeTo10 10cC/iIzKeHHs € PO3POOJICHHSI METO/IIB 1 MOJIEJIeH aBTOMAaTU30BaHOTO
aHami3zy kopay, iHterpoBaHux y CI/CD-mponecu, mo J0MOMOXYTh CHUCTEMATHYHO
BUSIBJISITA BAXWJIEHHS Big DDD-npuHIuUMiB Ta MiHIMI3yBaTU PU3UKU HAKOMUYCHHS
TEXHIYHOTO OOprYy.

3anponoHOBaHUN MiAXiA TMependadae MOEIHAHHS KIACUYHUX aJITOPUTMIB
CTaTUYHOIO aHAN3y KOAY 3 IHTEJIEKTYyaJlbHUMH METOJIlaMH, 30KpeMa CEMaHTHYHE
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MOJIETIIOBaHHS Ta MalIMHHEe HaB4YaHHs. KimtouoBum enemeHToM € opmanizaiiis DDD-
OPUHIMIIB Yy BUIJSAAI HAO0OPY apXITEKTypHHUX MPaBWII, IO MOXYTbh aBTOMAaTHYHO
nepeBipsaTucs B mexax CI/CD.

J1o 6a30BHX KaTeropiii MepeBIpOK HANEKATh:

* BUSIBJICHHsI TIopyiieHb Mex bounded context i HEKOPEKTHUX 3aEKHOCTEH
MIK HUMU,

* KOHTPOJb 32 Y3TOJKEHICTIO JJOMEHHUX MOJENIeld Ta BIAMOBIIHICTIO Oi3Hec-
TEPMIHOJIOT1;

* aHaJli3 Y3TOJDKEHOCTI IIapiB apXITeKTypu Ta BIAMOBITHOCTI 11X poJjei
y JTOMEHHIU JIOT1Ii;

* IepeBipKa CTAHIAPTIB IMEHYBaHHA, CTPYKTypH3alii Ta TMOBTOPHOTO
BUKOPHUCTAHHSA KOJY.

Po3pobnena moaens aBromatu3zaiiii interpyerses y CI/CD-nporiecu ciocobom
J0JIaBaHHsI OKPEMOTI'0 €Taly apXiTeKTYpHOI Baiijamii. ¥ pa3l BUSBICHHS KPUTUUHUX
nopymieHb 30ipka MOKe OJIOKYBAaTHCS, IO CTHUMYJIIOE KOMaHIy yCyBaTH AeeKTH
IIe HA PaHHIX eTarnax >KUTTEBOTO LUKITY.

Ile 3a6e3mneuye:

* paHHE BUSBIICHHS apXITEKTypPHUX Je(EKTiB;

* 3MEHIIICHHS BUTPAT HA MATPUMKY Ta PO3BUTOK CUCTEMU;

* cTaHJapTH3aliio 3acrocyBandss DDD B mpomMucioBUX ymMoBax;

* [11IBUILIEHHS 3pO3YMIJIOCTI Ta SIKOCTI KOAY.

IlepcieKTUBHUM  HANPSIMOM  TIOJAJBIIMX  JOCHIIKEHb €  TO€AHAHHS
TPAAUIIMHOTO aHali3y 3 HOBITHIMHM MiAXOJaMU Ha OCHOBl1 BEKTOPHUX 0a3 JaHUX
1 Al-arenriB. Lle BigkpuBa€e MOXJIUBOCTI JUIsI CEMAHTUYHOTO TOIIYKY apXiTEKTYPHUX
MATEPHIB, BUSABJICHHS TPUXOBAHUX 3aJCKHOCTEH Ta MPOTHO3YBAHHS PHU3HKIB
TEXHIYHOro Oopry. TakoX akTyalbHUM € BIPOBAKEHHS MEXaHI3MIB aJaliTUBHOTO
HABYaHHS CHCTEMH, IO JACTh 3MOTY 3 YacOM IIiJIBUIIYBATH TOYHICTH BHUSBIICHHS
MOPYIIEHb 1 3MEHIIIYBATH KIJIbKICTh XUOHUX CITPAIIOBaHb.

BucHoBku

ABTOMaTH3aIlis MepeBipKkH BiAMOBITHOCTI kKoxy mpuHimmam Domain-Driven
Design y CI/CD-tiporiecax € He JMIIe I1HCTPYMEHTOM IJBMIIEHHS SKOCTI
IPOTPAMHOTO 3a0€3TEUCHHS, ajie 1 BaXXJIMBAM YWHHHUKOM 3a0€3TEUCHHSI TPHUBAIOI
CTaOIILHOCTI  apXITEKTypH. 3alnpoONOHOBAHMM TMiJAXIJ CHPHUSE CTaHAApPTH3AIIl
3actocyBaHHs DDD, 3HI)KEHHIO pPH3UKIB TEXHIYHOIO OOpry Ta NiJBULIEHHIO
eeKTUBHOCTI KOMaHJHOI poOotu. Ilomanpun  mociipkeHHS — TependadyaroTh
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CTBOPEHHS  MPOTOTUITY I1HCTPYMEHTY 3 BHUKOPHUCTAHHSIM BEKTOpHUX b/l
Ta IHTENEeKTyaJIbHUX  areHTiB, 3JaTHUX BHUKOHYBAaTH TJIMOMHHUNA  aHali3

apXITEKTYPHUX MOJIEIEH Y peKrMi peabHOTO Jacy.
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3auko O.b., Munbko P.1., 3axapunmun C.B.
JIvgiscokuti 0epoicasHuil yHisepcumem 6e3nexku HeUmmeoisibHOCmi

BI®YPKALIMHI 3MIHU
B CUCTEMAX JIOTICTUYHUX TA IHOPACTPYKTYPHHUX ITPOEKTIB
B YMOBAX BOEHHOI'O CTAHY

The problem of bifurcation changes in logistics and infrastructure projects
under conditions of full-scale invasion is considered. The main challenges in logistics
projects are analyzed, and the cause-and-effect relationship of their impact
on infrastructure projects is established.

[ToBHOMacIITaOHE BTOPTHEHHS CTaJO CBOEPITHUM TJI00ATBHUM CTPEC-TECTOM
1 Toukoio Oidypkarmii A JOTICTUYHUX CHCTEM, OTOJIMBIIM iX CJIa0Ki acleKkTd
Ta 3MYCHUBIIM OI3HEC KapAMHAIBHO TMEPEOCMUCIUTH MIAXOAU JI0 YMPaBIIHHS
JAHITIOTAaMU  TIOCTaYaHHsS Ta peaiizamii 1HQPaCTPYKTYpHUX TMPOEKTIB. YIepIie
3a JCCATUJITTA OJIHOYACHO IOCTaldu BCl MpoOjieMu, siki MOTpeOyBaid HETalHOTO
pO3B’sI3aHHsA, a 1HKOJIM 3HAYHUX 3MiH y cdepi jorictuku. [lompu macmtaGHICTB
1 TMOWHY Kpu3M, 0araTo KOMITaHId YCHINIHO aJanTyBajiCcs Ta HaBITh 3MOTJIH
NOCWJINTA CBOI KOHKYPEHTHI MO3MLII 3aBAJKH I1HBECTULISIM Yy AaBTOMAaTH3aLlIo,
poboTH3alliio CKIaaiB Ta MPOTHO3HY aHaliTUKy. Kpusza craja kartamgizaTopom
TpaHc(opMaliitHUX MPOIIECIB, 1 TENEP JOTICTUKA MEPEXOUTh BiJl PEAKTUBHOI MOJIEN1
70 TPOAKTUBHOI, MOOY/I0BaHOI HA THYYKOCTI, IU(PPOBIH MPO30pOCTI Ta CTIMKOCTI
no pusukiB [1]. Tlpore me 30BciM HE oO3HA4yae, MO JIOTICTUKA MOOOpoIa BCi
po0IeMH — YUMAJIO JIOTICTUYHUX MMUTAHb JIOC] 3aJIUIIAI0THCS aKTyaJIbHUMU, 30KpeMa
nepIuuT KaapiB, 3pOCTaHHS BUTPAT, HECTAOLIBHICTH TPAHCIOPTHUX MAapIIPYTIB,
CKJIQJHICTh IPOTHO3YBAHHS MMOMUTY Ta 3pOCTAHHS 3aJIEKHOCTI B1J IU(POBUX CUCTEM.
ToMy cTiiiKicTh, THYYKICTH 1 Iu(pOBa IHTErpamis 3aJUMIAIOTHCS MPIOPUTETAMU
KOHKYPEHTOCTIPOMOXHOCTI B Cy4YacCHI1M JIOT1CTHII].

KpiMm Toro, cnocrepiraeMo ONTUMI3AIilO JOriCTUYHUX MapupyTiB. Komnanii
mykajau OesrneuHimni ado ACHIeBIN TPAHCMOPTHI IUISXU, OOMparoyd THYYKI MOAENI
nepeBe3eHHs. 1100 3MEHIIMTHM BUTpaTH Ha IEpPEBE3€HHSA, AesAKl (IpMU MOYaIU
IpaIoBaTU 3 JIOKAJIBHUMHU 200 perioHajbHUMHU MOCTadyaJbHUKAMHU. ABTOMATHU3AIS
JIOTICTUKH, aHAJITUKA BUTPAT 1 MPOTHO3YBAaHHS JaJIM 3MOTY 3MEHIIUTH Hee(EKTUBHI
ButpaTu. BripoBamkenns ERP-cucrem (yHiBepcanbHa miatdopma uisi yrpaBiaiHHA
BCiMa O13HEC-IIpoLiecaMy KOMIIaHii, 30KkpemMa (piHaHCaMU, 3aKyIIBJISIMH, BUPOOHULITBOM,
JIOTICTHKOIO0, IepcoHasioM), WMS (mpu3HadeHa Jjis onTuMi3alliii onepariiii Ha cKiaii:
30epiraHHs, NEpeMilieHHs] ToBapiB, 00K, iHBeHTapu3aiis) Ta TMS (mporpamae
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3a0e3neyeHHs, WLI0 JoloMarae IUIaHyBaTH, BHUKOHYBaTH Ta KOHTPOJIIOBATH
JOTIPABJICHHS BAHTAXKIB) IONOMOIJIO Kpalle KOHTPOIOBATH (piHAHCOBI MOTOKH |2, 3].

BiitHa 3mycuna Kommadii TPUCKOPUTH IMdpoBy TpaHcpopMallio, 00
BIKUTH B yMOBax OOMEXE€Hb, HECTAaOULIbHOrO MONUTY ¥ MOPYIIEHHX JaHIIOTIB
nocradyanHg. Ti, XTO paHillle 1HBECTYBaB y TEXHOJIOTil, OTpUMAalId KOHKYPEHTHY
nepesary, iHmi Oynu 3MylleH1 Jisth TepmiHoBo. Ilin vac OnekayTiB 1 poOoTH
B OHJIAWH-PEXUMI BIJCYTHICTh IUGPOBUX IHCTPYMEHTIB MpU3BOAMIA 10 300iB,
3aTpUMaHb 1 BTpAaTH KIi€HTIB. KpiM Toro, Masja Miclie HEJOCTaTHICTb IHTErpalii Mix
JaHKaMH JIAHIFOra OoCcTa4aHHsl, TOOTO MOoCcTadallbHUKH, CKJIaId, TPAHCIIOPT, KIIEHTH
4acTO MpalloBajld B pI3HUX CHUCTEMax, 0€3 €IMHOro CepeloBUIla OOMIHY
iH(dOopMaIli€to, Mo yCKIAAHIOBAIO KoopauHailiio. 1le Takok HeraTUBHO MO3HAYUIOCS
Ha IHPPACTPYKTYPHHUX MPOEKTAX, SIKI CYTTEBO 3aJI€KaTh BiJ JIoricTukH [4, 5].
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Imenko B.A., 3asan O.B.
Hayionanvnuii mpancnopmuuii ynigepcumem

CTEHUKXOJIJIEPHU SIK HOCII HIHHOCTI ITPOEKTY
B TAJY3I HACAKUPCHKUX INIEPEBE3EHD

The proposed stakeholder identification and analysis method for passenger
transport projects establishes a comprehensive system for monitoring and regulating
stakeholder interactions, thereby ensuring effective alignment of all parties’ interests
and, ultimately, the achievement of the project’s intended value.

3aiiyyeHHs 3al[1KaBJI€HUX CTOPIH Ta PO3YMIHHS CTBOPEHHS I[IHHOCTI 3 MOTJISY
CTEHKXOJIIEPIB € KPUTHUYHO BAXJIMBUM JJIA YCHIXY MIANPUEMCTBA Ta 3AaTHOCTI
3JIMIIATUCS KUTTE3AATHUM O13HECOM y MailOyTHboMy. BomHouac Hey3roaxeHi abo
ITHOPOBaH1 OYIKYBaHHS CTEHKXOJAEPIB MOXYTh MPU3BECTH O KOH(IIKTIB, BTPATH
pemyTariii, 3puBy TEPMiHIB UM 3HWKEHHS €(PEKTUBHOCTI YIPABIIHCHKUX PILICHb.

JIns yCHINMIHOTO yIpaBiHHS IIHHICTIO TPOEKTIB y Tajy3i MacaKUPChKUX
NepeBe3eHh AaKTyalbHHUM € TPOIEC BHU3HAYEHHS KIIOUOBUX CTEHKXOJAEpIiB
Ta OI[IHIOBAHHS 1XHIX 1HTEPECIB Y MPOEKTI, a TAKOXK CIOCO01B, SKUMU 111 3aIliKaBJICH1
CTOPOHM MOXXYTh BIUIMBaTH Ha pe3yJbTaTH NpPOEKTy [l]: aHami3 Ta miaHyBaHHS
3aIliKaBJICHUX CTOPIH; PO3KPUTTA Ta TMOIIMPEHHs 1HQoOpMaIlii; KOHCYJbTaIil
Ta 3MICTOBHA y4acTbh; PO3B’SI3aHHS CIOPIB 1 PO3IJISL/ CKapT; 3aJy4Y€HHs 3allIKaBICHUX
CTOPIH JI0 MOHITOPHHTY ¥ OI[IHIOBAHHS; MOCTIHHA 3BITHICTh MEPE] MOCTPAKIATUMHU
rpoMajiaMu Ta THIIMMH 3allIKaBIEHUMH cTOpoHaMH [1].

AHasi3 cTeHKXOoJAepiB mepeadavyae Taki KpUTepii: Biaja, BIJIUB, CTABJICHHS,
NEpEeKOHAHHS, OYIKYBaHHS, CTYIMIHb BIUIMBY, HaOMM)KEHICTH 110 MPOEKTY, IHTEpEC
0 Hboro Tomo [2]. Ha mouaTky HpoOeKTy MEHEIKEepU TOTYIOTh PEECTp HasIBHUX
napTHepiB (3alliKaBICHUX CTOPiH) (Tabu. 1), ympoBapKytouu Taki METOAH, K (HOKyC-
IpyIld, HAMiBCTPYKTYpPOBaHI 1HTEpPB’I0 Ta BHOIpKKM i1 300py Ta OOMIHY
iH(pOpMaIII€I0 MIXK JTOCIITHUKAMU Ta 3aiikaBieHuMH cropoHamu [3]. Taki metoau €
JIOCTaTHbO €(HEKTUBHUMH 3aBJSKH aKTUBHIN y4acTi CTEUKXOJACPIB MPOEKTY.

BignoBigno g0 cranpaprty [4] HeoOXiAHO 3Ba)kaTh Ha Takl (HAKTOPU BIUIUBY
CTEHKXOJIEpPIB HA TPOEKT, SIK «PIBEHb BIAMOBITAIBHOCTI, CTYMHiHb BIUIUBY
Ta OJNM3BKOCTI, CTYyNIHb 3aJ€XHOCTD). [l BU3HAUEHHA LUX (PAKTOPIB MPOBOASTH
imenTudikamito 3amikaBlIeHHX CTOpiH. KpiM TOro, pe3yiabTaTd OIIHIOBAHHS
CTEMKXOJIAEPIB JAIOTh 3MOI'Y BUSIBUTH MMOBIPHI PU3UKH, 1110 MOXOJATH BiJ] OTOYEHHS
npoekty. Komanga ¥ KEpIBHHUK TPOEKTY TaKOX IMPOXOASITh CaMOaHami3
3a BU3HAYEHUMU TTapaMeTpamH.
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Taoauua 1. CTelikxonaepy NpoeKTy MaCAKUPCbKUX MTEPEBE3CHb

No Creixxonnepu Ponb y npoekTi
POEKTY
1 |3amoBHHK 3aMOBJICHHSI TIOCIIYT, BCTAHOBJICHHS BUMOT JI0 IPOYKTY
IPOEKTY IIPOEKTY, KOHTPOJIb SKOCTI BUKOHAHHS IPOEKTY
2 |BrnacHuk 1HILIALIIS] TPOEKTY, BA3HAYEHHS CTPATETr1YHUX LIIEH,
MPOEKTY OPUIHATTS KJIIOYOBUX PILIECHB MIOJ0 MPOEKTY, 3a0e3MeYeHHS
1oro pecypcamu, BA3BHaUYE€HHS KOMaHIH
3 [KepiBHuk IJIaHYBaHHSI Ta KOOPJIMHAIIIS 3aBJaHb, MOHITOPHHT 1 KOHTPOJIb
IPOEKTY 32 BUKOHAHHSIM MTPOEKTHUX 3aBJaHb KOMaHO0, TPUUHSTTS
CTPATETIYHUX PIIIEHB MO0 MPOEKTY
4 |Komanna BUKOHAHHS MPOEKTHHUX 3aBJIaHb, 3A1ICHEHHS PU3UK-
IIPOEKTY MEHEKMEHTY, PO3POOJICHHS IPOEKTHUX PILLIEHbD,
dhopMyBaHHS 3BITHOCTI
5 |IuBecTopu 3a0e3nedeHHs (iHaHCOBUMHU PECYPCAMU, 3aTBEPIKEHHS
OIO/KETY MPOEKTY, YIaCTh y CTPATETIYHOMY
KEPIBHUIITBI TPOEKTY
6 |KonkypeHTH |anpTepHATHBHI IIPOBaiiiepy MOCIYT HA PUHKY MACAKUPCHKUX
IEPEBE3EHb
7/ |Opranu Bnaay |IUIaHyBaHHA Ta MIATPUMKA IHQpacTpyKTypu
MicbKoi / perioHabHOT MOOUTLHOCTI, KOHTPOJIb 32 BUKOHAHHSIM
CTaHAAPTHUX BUMOT IIOJI0 €KOJOTTYHOCTI, JOCTYITHOCTI1
TPAHCIIOPTHHUX 3aC00IB, COMIAIBHOI CIIPABETUBOCTI
8 |TpaHcnopTHi |JiLIEH3yBaHHS, KOHTPOJb O€3MEKH HAIaHHS MOCHYT 3
peryasiTopu nepeBe3eHb, €KOJIOTYHOCTI Ta IKOCT1 TPAHCTIOPTHUX 3aCO01B,
YCTaHOBJICHHSI CTaHJAPTIB 1 KOHTPOJIb 32 iX BUKOHAHHSM
9 [I'pomanchki KOPHUCTYBaul iIHPPACTPYKTYPH, MPEICTABHUKH TPOMAJICHKOCTI
oprasizarii Ta iXHIX 1HTepeciB, GOPMYyBaHHS IPOMAJICHKOI TYMKH,
3B’A3KH 3 MacMeia
10 |Hacenenns KOPHUCTYBaul iIHPpacTPyKTypHu
11 |IlepeBi3Huku |3abe3MeUeHHs MACAKUPCHKUX MEPEBE3CHb TPAHCTIOPTHUMHU
3acobaMu, 10 BIAMOBIAal0Th CTaHAAPTaM TPAHCTIOPTHHUX
PEryJSITOPIB, BAMOTaM HACEJICHHS Ta TPOMaJIChbKUX OpraHi3allii,
TexHIYHe 00cnyroByBaHHs, [T-miaTpuMka CrioxuBaydiB
12 |Taun rpynu IPYIH 3alliKaBJICHUX CTOPIH, K1 MalOTh TIEBHUI BILJIVB

Ha peai3alliio MPoEKTY

Jlns  aHamizy

CTCﬁKXOHHCpiB IIPOEKTY ,ZIOHiJIBHO 3aCTOCOBYBATHU MOJCIIb

A. Menanoy — MaTpHIIIO «Biaja / iIHTEPEC» 1 MaTPUIIO «BIaaa / AUHAMI3MY, MOJEIb

Mituenna,

Mmozaens CaBaxa,

a dopmu Bi3yamszaiii aHami3y CTEHKXOJACpPiB

MOYTb OyTH PI3HOMAaHITHI.
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3 ommsay Ha BUINE3a3HAUYCHE aBTOPH MPOMOHYIOTh METOJ iAeHTHdIKaril
CTEUKXOJAEPIB MPOEKTY TNACAKUPCHKUX TIEpeBe3eHb, SKUU TMependadyae Kijbka
etamiB (puc. 1).

BusHaueHHA T2 aHATI3 OTOYEHHS TMPOEKTY NacZAHPCHKHX NEPEBLICHD

y
BuOip excnepTiE T2 IHCTPYMEHTAPLIO NPOBEICHHT AHATIZY
CTefIKX01IePIB MPOEKTY NacAKHPCHKHX NEPeBL3eHb

L)

y
BusHaueHHA MOTEHIMITHAX CTEHKXOTIEPIE MPOEKTY MACAKHPCHKHX

3 NepeEeseHsb
A A A 4
Creopenns peectpy [zenmndixana BrsnauenHs mHHOCTeH
(crmcky) crefikxonaepie CTCHEXOTICPIE IPOEKTIE 32 | | crefikx0TIEPIB YePes AHATS iX
3]  PpoexTy 3.9 MATPHUEIO "BIa12/BITHE 3.3 HOTPEd Ta ONIKYBAHS

r

BH3Ha9eHHA NPIOPHTETHOCT CTEMKXONIEPIE 32 CTVIIEHEM iX
4 BILTHEY HA MPOEKT NACAKHPCHKHX NEPEBE3EHD

y

Po3po0ka cTparerivHoi KOMVHIKALI 13 CTEHKX0TIepamH

o

v Y

Buznauenns cdepu xoHQIKTIE 3actocyBanns cTparerii
IHTePECIE KOKHOIO CTeHKXO1aepa B32€MOZLT 13 CTEHKXOAJepamy
31 MPOEKTY 32 MPOEKTY

A

6Momwpmrr 3MIH CTEHIKXO01Iep1E NPOEKTY NaCAKHPCHKEX NepeBeseHb

Puc. 1. Merop inenTudikaiiii CTeHKX0IAepiB MPOEKTY MACAKUPCHKUX MEPEBE3CHD

1. BuzHaueHHs Ta aHaJIi3 OTOYCHHS MPOEKTY MACAXKUPCHKUX MIEPEBE3CHb.

2. Bulip ekcmepTiB Ta 1HCTpYMEHTapil0 MPOBEACHHS aHANI3y CTEHKXOJAEpiB
HPOEKTY B rayry3i NacaXMPChKUX MEPEBE3CHb.

3. Bu3HaueHHs MOTEHIIHUX 3allikaBI€HUX OCI0 MPOEKTY MaCaKUPCHKUX
HiepeBe3eHb.

3.1. BcranoBieHHss Ta imeHTH]IKAIS CTEHKXOJNIEPIB MPOEKTY TMepeadadae
CTBOPEHHS IXHBOTO PEECTPY.

3.2. Inentudixkaris 3amikaBieHux 0cid 3a MATPHUIICIO «BIaAa / BILTUBY.
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3.3. Bu3HaueHHS IIIHHOCTEHW KOXKHOTO CTEHKXOJjaepa 3a JOMOMOTrOK aHali3y
foro motped Ta OYIKYBaHb BiJ MPOEKTY. [l LBOro 3acTOCOBYIOTH KOTHITHBHY
MOJIeNTb I[IHHICHO-OPIEHTOBAHOTO YTMPABIIHHS MPOEKTAMU B Taly3l MacakKMPChKUX
nepeBe3eHb, 110 J1a€ 3MOTYy aHaji3yBaTH B3a€MHI BIUIMBU (PYHKIIN LIHHOCTI OJHA
Ha OJHY [5]; MoIenb aHai3y IIHHOCTI MPOAYKTY MPOEKTIB y Tally3l MacakKUPChKUX
NepeBe3eHb, fKa Ja€ 3MOTy OLiHIOBaTh (akTopu, MO (QOPMYIOTh IIHHICTb
JUIS KOXKHOI 3aIlikaBjieHoi ocoOou. Ha mpomy erami miciis BCTaHOBJICHHS (haKTOPIB,
o (QOpMYIOTh IIHHICTh TMPOEKTY, KOXHUU CTEHKXOJIIep BH3HAYa€ CTYIIHb
BAXJIMBOCTI N-(hakTopa MPOEKTY 3 TaTy31 MACAKUPCHKUX MEPEBE3CHb Ta WOTO BILIUB
Ha (OPMYBAHHSI LIIHHOCTI MPOEKTY.

4. Bu3HavyeHHS MPIOPUTETHOCTI CTEHKXOJIEPIB 32 CTYNIEHEM IXHBOTO BILJIUBY
Ha MPOEKT MacaXMpPChKUX mepeBe3eHb. Ha 1boMy eTarli OLIHIOIOTh CTYIiHb BIUIUBY
KOHOT 3aI[iKaBJIeHOI 0coOuU Ta 1i IHCTPYMEHTH BIUIMBY Ha MPOEKT.

5. Po3poOieHHst cTpareriyHoi KOMYHIKAIl 13 CTEHKXOJIAepamMu MPOEKTY
MacaXUPCHKUX TEPEBE3EHb 3 OISy Ha IXHI IHTEPECH.

5.1. BusnauenHs cdepu KOHQIIKTIB IHTEPECIB KOXXHOIO CTEHKXoJiaepa
IPOTSATOM KMTTEBOTO ITUKITY IPOEKTY.

5.2. 3acTocyBaHHs CTpaTerii B3aEMO/II 13 CTEMKXOJIIEpaMu 3aJIEKHO BiJl CUTYyaIll.

6. MoHITOpUHT 3MiH CTelKxonaepiB mpoekTy. OcTaHHIA eram mnepemdayae
NEPEBIPKY 3MIH, 10 MOXKJIMBI Yy 3B’SI3KY 13 3MIHAMU IPIOPUTETHOCTI CTEUKXOJAEPIB,
a00 3MIHaMHU iX 1HTEPECIB Ta CHJIM BIUIMBY, a00 MOSBOIO HOBUX 3aIliKaBJIECHUX 0OCi0.

3anponoHOBaHUI METOJT 3a0€3NeUUTh €PEKTUBHY KOOPAMHALIIIO IHTEPECIB YCIX
CTEHKXOJIIEPIB MPOEKTY, a B MOEAHAHHI 3 MPOTUPU3UKOBUM MIAXOJOM CTBOPIOE
OIAIPYHTS  JUisl  po3poOJIeHHST METOAY LIHHICHO-OPIEHTOBAHOTO  YNPAaBIIIHHS
MPOEKTAMH MACAKUPCHKUX MEPEBE3CHb.
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METOJ ®OPMYBAHHS CUCTEMHOI MOJEJI
ITOKA3HHUKIB CTAJIOT'O PO3BUTKY B YIIPABJIIHHI BI3BHECOM
B YMOBAX BIJTHOBJIIOBAJIbHOI EKOHOMIKH

In the context of a regenerative economy, the relevance of implementing
sustainable approaches to business management is increasing. A method for
forming a systemic model of sustainable development indicators is proposed,
which ensures the integration of economic, social and environmental criteria.
This approach creates the basis for long-term competitiveness of companies,
contributes to strengthening economic stability, increasing social responsibility
and reducing environmental impact.

Y cywyacHuX yMOBaxX BIJIHOBIIOBAJIBbHOI E€KOHOMIKM 3pOcCTa€ TmoOTpeda
B e(eKTUBHOMY YIIpaBIiHHI O13HECOM Ha 3acajJax CTaJoro pO3BUTKY. ABTOpHU
IPOIMOHYIOTh METO/ (POpMYBaHHSI CUCTEMHOT MOJIEJi TTOKAa3HUKIB CTAJIOr0 PO3BUTKY,
KU 0a3yeTbcs HAa CHCTEMHOMY MIAXOAl Ta 3abe3nedye 1HTErpaiil0 eKOHOMIYHUX,
COITIaJIbHUX 1 €KOJIOTTYHUX IMOKA3HUKIB Y MPOIEC MPUUHSITTS YIPABIIHCHKUX PIIICHb.

Y poboti [1] moeaHaHo mpolecHe Ta MPOEKTHE YNPABIIHHSI 3 OIJISAILY
Ha peai3alilo PU3HK-MEHEIKMEHTY Ta 4YITKO BHM3HA4Y€HI I1HIUKATOPU CTaJOro
PO3BUTKY, MO Ja€ 3MOTy chopMyBaTh €PEKTUBHY CHCTEMY YIPaBIiHHSA Oi3HECOM
B YMOBaxX BIJHOBJIIOBAJbHOI €KOHOMIKM. Takuil miaxia 3a0e3nedye TOCATHEHHS
L€ CTaJloro pPO3BUTKY, BIJAINOBIJAE AKTyaJIbHUM BHUKIHMKAM 4Yacy M Cy4aCHHUM
BHMOT'aM JI0 YNPABIIHCHKUX MPAKTHK.

Meton m1oOynOoBH CHUCTEMHOI MOJENiI TOKAa3HUKIB CTalOro  PO3BUTKY
B yNpaBlliHHI OI3HECOM B YyMOBaxX BIJHOBIIIOBAJIbHOI E€KOHOMIKM OCHOBaHUMU
HA TNPUHIMIAX CHCTEMHOTrO Iiaxoxay. Moro BIPOBaKYIOTh Il PO3POGICHHS
CTpATEeTriuHOTO IUUIAaHYBaHHS Ta YIPaBIIHHS CTaJIMM PO3BUTKOM MiANPHUEMCTBA,
o € 0araTopiBHEBOIO 1€PAPXIUYHOIO CTPYKTYporo. Y IbOMY pasi O0epyTh 10 yBaru
30BHIIIHI YUHHUKH, $IKI BIUIMBAIOTh Ha (YHKLIIOBaHHA Oi3HECy, 11O /A€ 3MOry
aJIaNTyBaTH YIPABIIIHCHKI PIIICHHS IO CKJIAHOI €KOHOMIYHOT TuHaMiku [2-4].

Mera pocnipkeHHS —  po3poOuTH  MeTon  (OopMyBaHHS — CHCTEMHOI
MOJIeNIl TIOKa3HWKIB CTajoro pO3BUTKY B YMpaBliHHI OI3HECOM B yMOBax
BIJTHOBJIIOBAJIbHOI €KOHOMIKH.
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CyTHICTH 3alpONMOHOBAHOTO METOJy B YIpaBIiHHI OI3HECOM B YyMOBax
BIJTHOBJIIOBAJIbHOT €KOHOMIKHU TOJIATAE B pO3pOOJIEHH] Ta 3aCTOCYBaHHI KOMILJIEKCHOI
MOJICI, IO JIa€ 3MOTY IMANPUEMCTBAM €(EKTHUBHO IJIaHYBAaTH, aHATI3yBaTH CBOIO
JISUIBHICTh Ta KepyBaTH HEIO BIANOBIIHO JO MPUHIUIIB CTajJoro pPO3BUTKY,
CIPSIMOBAaHOTO Ha JIOCATHEHHS ONTUMAIBbHOTO OajaHCy MIDK €KOHOMIYHOIO
€(EeKTUBHICTIO, COIL[IAJLHOIO  BIAMOBIJANBHICTIO Ta €KOJOTIYHOKW  CTIUKICTIO.
Merton popmyBaHHSI CHCTEMHOI MOJIeNIl Tiepeadayae aeKiiabka eraris (puc. 1).

Etamn 1. ®opmyBaHHA pododol Ipyil

Y

Etan 2. ®opMyTrOBaHHA CTpaTeridHol MeTil Oi3Hecy

Y

Etan 3. Bi3HaueHHA Lieil CTaIoro po3BHTKY Oi3HeCy

Y

Etan 4. [neHTH(IKaLIA KTOYOBIIX HANPAMIB BILTIBY

L 2

Etan 5. ®opMyBaHHA MOKA3HIKIB CTAION0 PO3BHTKY

Y

Etan 6. IToOyzoBa cIICTeMHOI MOZIe/Il TOKA3HIIKIB CTAJIOro po3BITKY B

VIIpaBIiHHI 0i3HeCOM B YMOBAX BiIHOBTHOBATBHOI €KOHOMIKII

Eran 7. 301p 1indopmari Ta MOHITOPHHT

Y

Etan 8. AHani3 Ta KOPUTYBaHHA CIICTEMHOI MozIei

Eram 9. Po3po0ieHHs cTpaTeriii BIIpoBaIKeHHS MOKa3HUKIB CTAJIONO PO3BUTKY

Etan 10. 3BiTyBaHHA PO pe3yabIaTIl

Y

Etan 11. ITocTiiiHe BIOCKOHAIEHHS CIICTEMHOL MO/l B KOHTEKCTI

PeIHAIHIPIHTY CTAJI0T0 PO3BUTKY Oi3Hecy

Puc. 1. Eranu merony hbopmyBaHHSI CUCTEMHOI MOJIEJ1 OKA3HUKIB CTAJIOr0

PO3BUTKY B yIIpaBIliHHI 013HECOM B YMOBaX BIJTHOBJIIOBAJIbLHOI €EKOHOMIKH
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Etan 1. ®opmyBanHs pobouoi rpynu. Y mporeci CTBOPEHHS poOodYoi Tpymnu
JOLIJIBHO 3BaXaTH HE JIMIIE Ha NMpodeciiiHy KOMIETEHTHICTh KaHAUAATIB, a i Ha iX
3IaTHICTH JI0 aHAII3y Ta JOCIIKCHHS OUIKyBaHb CTCHKXOJIepiB O13HECY.

Etan 2. ®opmyntoBaHHs cTpaTeriyHoi Metu 6i3Hecy. Poboua rpyma po3pobisie
€IWHY CTpATEriuHy METy MISJIBHOCTI MIANPUEMCTBA, SKa Mae OyTH TOTO/KEHa
3 KEPiBHUIITBOM, BJJaCHUKAMH Ta KiHIIEBUMH CITO)KUBaYaMHU.

Etan 3. Busnadyenns 1ineit cramoro po3BuTKy Oi3Hecy. Ha mpomy etami
pPO3pOOJIAIOTh CTpATEriyHl HampsIMH PO3BUTKY Oi3HECY 3 OMISAY HA MNPUHLMIIH
CTaJIOTO0  PO3BUTKY [5], 30KkpemMa eKOHOMIYHY €(EeKTHBHICTh, COIlAJIbHY
BIJIMOBIAAIBHICTD 1 €KOJIOTIYHY CTIHKICTb.

Etan 4. Imentudikamis xiarodoBuX HampsmiB BrumBy. Ertam mnepengbauae
aHamiz cdep AISUIBHOCTI O13HECY, 10 MalTh HAWOLIBIIMKA BIUIMB HAa €KOHOMIYHE
CepeoBHIIIe, CYCIIBCTBO Ta Mpupoay. OLiHIOITh €EKOHOMIYHI (PIBEHH MPUOYTKOBOCTI,
BHECOK Yy MICIIEBY €KOHOMIKY), coIliajdbHI (CTBOPEHHsS pOOOYMX MiCIlh, BILIWB
Ha TpOMaJIn) Ta ekoJioriuHi actiekTu (BUKuau CO2, BAKOPUCTAHHS PECypCiB).

Etan 5. ®opMmyBaHHs MOKa3HUKIB CTAJIOr0 PO3BUTKY. Poboua rpymna po3pooisie
Ha0lp KUIBKICHUX 1 SIKICHMX 1HJIMKATOPIB, IO JOTIOMAararoTh BIJACTEKYBAaTHU MOCTYII
y JOCATHEHHI IIUIEH CTaJIOr0 pPO3BHUTKY. [IOKa3HHMKHW amanTyrTh 10 OCOOJIMBOCTEH
TISTTBHOCTI IMANPHEMCTBA Ta HOT'O CTPATETIYHUX 3aBaHb.

Etan 6. IloOymoBa cHCTEMHOI MOJENIl TOKa3HHMKIB CTaJOr0 PO3BUTKY
B yIpaBliHHI O0I3HECOM B YyMOBax BIJIHOBJIIOBAJIbHOI eKOHOMIKH. Ha ocHOBI
BU3HAYECHHUX 1HAUMKATOPIB (OPMYIOTh LUIICHY CHUCTEMHY MOJENb, L0 00 €qHYE
BCl €JEMEHTH MIsJIbHOCTI KOMMaHli B yMOBax BiJHOBJIIOBAIBHOI EKOHOMIKH.
VY mopaeni 6epyTh 40 yYBaru 3B’si3KM MK TTOKa3HUKAaMU, HAlIPUKIIa/ BIUIUB 1HBECTUIIIN
B €KOJIOT1YH1 i1HHOBAIliT Ha (DIHAHCOBY PEHTAOETBHICTD.

Etan 7. 30ip iHdopmallii Ta MOHITOPUHT. 3alpoOBaKYIOTh CHUCTEMY 300py
aKTyaJbHUX TOKA3HHMKIB y PEalbHOMY dYacl 3a JOIMOMOIOI CYyYaCHHUX TEXHOJIOTIH,
3okpema loT-cencopiB (mnsa ekosioriyHOoro MoHITOpuHry) Ta CRM-cuctem
(1715 OIIHFOBAHHS COIIaJILHOTO BIUTHBY ).

Etan 8. Amnaniz Ta kopuryBaHHs cucTeMHOi Mozeni. Ha ocHoBi 310paHoi
iHpopMarii aHami3ylTh pe3yJbTaTH Ta BIAMOBIAHICT JO BH3HAYCHUX IIUICH
CTaJIOr0 PO3BUTKY. BH3HA4arOTh NMPUYMHMU BIIXWIEHb, 1 B pa3l NOTpeOM MOAEIb
Ta CTpaTeriyHl MiIX0I1 KOPUTYIOThC.

Etan 9. Po3poOneHHsi cTparerii ynpoBaKEHHS IOKa3HUKIB CTaJIOrO
po3BuTky. Hanpomy erami ¢GopmMyloTh JeTaJbHUN IUIaH peamizaiii 1HIIaTUB
CTaJIOr0 PO3BUTKY 13 3a3HAYEHHSM KIIIOYOBUX 3aXOiB, HEOOXIAHUX PECYpCIB
Ta BIAMOBITAJILHUX BUKOHABIIIB.
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Etan 10. 3BityBanHs mpo pe3ynbratu. Poboua rpyma rotrye nepiogudHi 3BiTH,
M0 MICTATh 1H(POpPMALII0 MPO EKOHOMIYHI, COI[lalibHI Ta EKOJIOTI4HI pPe3yJIbTaTh
JUSUTBHOCT1 KOMMaHii. 3BITH MyOiKyIOTh ISl O3HAMOMIIEHHS aKIliOHEPiB, TAPTHEPIB,
rpoMajgu Ta JEp:KaBHUX OPraHiB, IO CIPHUSAE 3POCTAHHIO JOBIpU Ta (POPMYBaHHIO
MO3UTHBHOTO IMIJIKY.

Etan 11. TIloctifiHe BAOCKOHAJEHHS CHUCTEMHOI MOJel B KOHTEKCTI
PEIHXUHIPDUHTY  CTAJOr0  PO3BUTKY Oi3Hecy. Mojenb CTajoro  pO3BUTKY
neperiasgalTh HIOpOKy abo dacTtimie B pa3l CyTTEBUX 3MIH y BHYTPIIIHBOMY
YU 30BHIITHBOMY CEpPEJOBHIII. YIOCKOHAJIICHHS CHCTEMH 3IIMCHIOITh y MeEXKax
PEIHXUHIPUHTY O13HEC-TIPOLIECIB 3 OTJISY Ha HOBI PU3MKHU M MOKIIUBOCTI.

Otxe, Mmeroa (OpMyBaHHS CUCTEMHOI MOJIEN MOKA3HUKIB CTAJIOTO PO3BUTKY
B yMOBax BIJHOBJIIOBAJIbLHOI E€KOHOMIKM 3a0e3Meuye KOMIUIEKCHY 1HTerpalito
NPUHIMIIB CTAJIOr0 PO3BUTKY B YIpaBIiHHS O13HECOM, CHPUSIOYH E€KOHOMIYHIN
CTaOLIILHOCTI, COIllaIbHIN BIAITOBIIAIBHOCTI Ta €KOJIOTTYHINA Oe3IIeIll.
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METPUKHU OINIHIOBAHHA
CHUHXPOHI3AIII, EPEKTUBHOCTI TA HAIIMHOCTI
YIIPABJIIHHA I'PYIIOIO BIVIA

The paper considers a comprehensive approach to evaluating the
synchronization, efficiency, and reliability of controlling a group of unmanned
aerial vehicles (UAVs). It analyzes general metrics that characterize the speed
and effectiveness of task execution, energy efficiency, scalability, adaptability,
and fault tolerance. It pays special attention to specific synchronization and
formation indicators, like convergence speed, positioning accuracy, trajectory
tracking, movement parameter stability, communication efficiency, and recognition
reliability. Methods for verifying and validating control algorithms are described,
including simulation studies and real-world testing using precision tracking
and LiDAR data analysis systems. The proposed set of metrics allows for
a comprehensive assessment of UAV swarm performance in various scenarios,
increasing the accuracy and reliability of group missions.

OmintoBanHss  npoayktuBHocTi  poiB  BIIJIA  Bumarae BHKOpHUCTaHHS
KOMILIEKCHOTO HAa0Opy METPHK, K1 OXOIUIIOIOThH Pi3HI aCHEKTH iX poOOTH. 3arajibHi
METPUKHA MICTATh 4YaC 3aBEpPIICHHA 3aBJaHHSA Ta pIBEHb YCHINIHOCTI, IO
BIITBOPIOIOTh, HACKIUIBKM IIBUJAKO Ta €(EKTUBHO PIA JOCsArae IMOCTABICHUX
mineit [1]. EneproedekTUBHICTD Ta BUKOPUCTAHHS PECYPCIB € KPUTUYHO BAKIMBUMH,
OCKIJTbKM ONTHUMI3aIlisl CIOXKWBAaHHS OaTapei Ta IHIIUX PECypCiB HEOOXimHA IS
IIPOJIOBXKEHHST OIEPAaIifHOTO TEPMIHY CIy»KOM poro. MacmTaboBaHICTh OIIHIOE
3IaTHICTh CHUCTEMHU MIATPUMYBATH €()EKTUBHICTh 31 30UIBIICHHSIM pPO3MIPYy POIO.
AJIanTUBHICTh BUMIPIOE 3/IaTHICTh POIO MPUCTOCOBYBATHUCS J10 3MIH HaBKOJUIIHHOTO
cepenoBuia Tta 30ypeHb. HamiiiHicTh 1 CTIHKICTH O BiMOB OIIIHIOIOTH 3/IaTHICTH
cucteM (YHKIIIIOBAaTH B HECTIPUSTIMBUX yMOBax Ta PEeKOHQIrypyBaTHCS B pasi
B1JIMOB OKpPEMUX pOOOTIB [2].

CrnenudiuyHi METPUKH JIJIE CHHXPOHI3aIlii Ta opMmaliii nepeadadaroTh:

— MIBUAKICTh KOHBEPTEHIIIT — BUMIPIOE, K IIBUAKO JPOHHU JOCATAIOTh OaxaHO1
dbopmairii abo CHHXpPOHI30BaHOTO cTaHy [3];

— TOYHICTh JIOKai3allii / TIO3MI[IIOBAaHHS — OI[IHIOE TIOMUJIKY B MICII
pO3TaITyBaHHS;
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— TOYHICTh BIJACTEKEHHSI TPAEKTOpPli — BU3HA4Ya€e, HAaCKUIbKU TOouyHO BITJIA
JTOTPUMYIOThCS Oa’kaHOi TpaekTopii [4];

—3arajbHl  3yCWUIS  YNpaBIiHHA —  METpUKa  €Heproe(eKTUBHOCTI
KoHTpoJepa [4];

— 3MiHa IBUAKOCTI Ta KyTa Kypcy (Yaw Angle) — Biacrexxye KOHBEPreHIIiO
IIBUIKOCTI Ta CTaOUTBbHICTh KyTa Kypcy y dhopmariii;

— KITbKICTh KOMyHIKaIid wmix BIIJIA — omiHioe crabimizamito KUTbKOCTI
KOMYHIKaI#l y cTaduibHIN (popmarii;

— TOYHICTh PO3MI3HABAHHS [POHIB, HANpHUKIam, 10 98 % mia cucremu
LISWARM;

— HQTIMHICTh BIJICTE)KCHHS JPOHIB — BHUMIPIOETBCA 3aTPUMKa B JCCATKH
muticekyH aiis LiISWARM;

— MIPOCTOpPOBAa PO3AUIbHA 3JAaTHICTh — CIPOMOKHICTh PO3PIZHATH OO0’ €KTH
Ha OJIM3BKIN BiICTaHI.

Bepudikamis Ta Bamigamis MeToAIB 1 Mojenedl cuHxpoHizauli poiB BIUJIA
€ OararoeTamHUM TMPOIECOM, IO Tepeadadae SK CUMYJIIi, TaKk 1 peajbHi
BUNPOOYBAHHS.

Cumynayii. 1llupoko BUKOPUCTOBYIOTBCS [IJIi TECTYBaHHS aJTOPUTMIB
yopaBiiHHSA. BoHM Jal0Th 3MOry OLIHIOBAaTH MPOAYKTHUBHICTH 1 CTIMKICTh y PI3HUX
CIIEHapisaX, 30KpeMa 3MOJIeNIbOBaHI 30ypeHHs, Taki SK BITEp Ta TNEPEIIKOIH.
Cumynsuii TakoX 3aCTOCOBYIOTHCS ISl OLIHIOBAHHS MacIITaOOBAHOCTI CUCTEMH.

Peanvui sunpobysanns (Flight Experiments). Boun HeoOXimHi s Bajigamii
KOHLEILIHA Ta aITOPUTMIB y peaiabHuX yMoBax. [Ipuknanu nependayaroTh:

— BUMIPIOBaHHS TPOJYKTUBHOCTI TMiJ dYac CBITJIOBUX IOy 13 3HAYHOIO
kinbKicTio BITJIA (manpukinan, 150 ta 500 ngpoHniB);

— YNPOBA/DKEHHSI CHUCTEM 3aXOIUICHHS pyXy, Takux sk VICON, s TOYHOI
JIoKai3alii Ta KOHTPOJIIO B MPUMIILIECHHI,

— MOpPiBHAHHA 3 Noka3HukamMu GPS Ta Bi3yaqbHUMHU €TAJIOHHUMHU CHCTEMaMH
JUISL TIEPEBIPKU TOYHOCTI TPAEKTOPIT;

— EKCIIEPUMEHTH 3 pealbHUMHU xMapamu Todok LiDAR, 3i6panumu 3 IpoHiB

1 ITaxiB, JJIs OI[IHIOBAHHS AJITOPUTMIB Kiacudikairii.
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KosTyHn T.A., KoBTyH /I.K.
OoecbKuti HayiOHATLHULL MOPCLKULL YHIBepCcUmem

ESG-PU3UKHU ITPOEKTIB EKOJIOI'TCTUYHUX CUCTEM

Ecological projects represent a new class of complex initiatives combining
environmental and social goals with economic viability. This paper analyzes
specific risks through the ESG approach, identifies differences from traditional
logistics projects, and proposes integrated risk management approaches.
The main conclusion emphasizes the need for adaptive approaches accounting
for ecological systems complexity.

[Ipo€eKkTH €KONOTICTHYHMX CHCTEM BHUHHUKIM SK BIJIMOBIAb Ha 3pPOCTAHHS
BUKIIMKIB TJIOOQJIBHUX €KOJIOTIYHMX Tpo0sieM 1 HeoOXIJHICTh TpaHcdopmarllii
HasBHUX €KOHOMIYHUX Mojeliei. Taki MpOeKTH CHpsSMOBaHI Ha CTBOPEHHS
IHTEIPOBaHUX MEpEX, M0 3a0e3MeuyloTh €PEeKTUBHUI pPyX pecypciB, TOBapiB 1
MOCITYT 3 MIHIMAJIBHUM BIUIMBOM Ha JIOBKUUIA T4 MAaKCUMAIBHOIO COIIAIBHOIO KOPHUCTIO.

OcoOnuBICTIO TMPOEKTIB E€KOJIOTICTUYHMX CUCTEM € 1iX OaraToBUMipHa
BJIACTUBICTD, /6 €KOHOMIUHA €(EKTUBHICTh JOCITAETHCA B TAPMOHII 3 €KOJOTTYHOIO
0€3MeKOol0 Ta COLIAIbHOI BIAMOBIAANBHICTIO. lle KapaWHambHO BIAPI3HAETHCA
BiJl TPAIULIIMHKUX JOTICTUYHUX MPOEKTIB, CIPSIMOBAHUX MEPEBAKHO HA ONMTUMI3AIIIIO
4yacy, BapTOCT1 Ta SIKOCT1 JIOCTABKHU.

[Ipo€eKTH €KOJIOTICTUYHHUX CHUCTEM, SKIIO iX TMOPIBHIOBATH 3 TPaJAUIIIHHUMH
JOTICTUYHUMHU TPOEKTAMHU, MAIOTh CYTTEBY PI3HULIO LIOJ0 LUIEH, METOHOJOTIi
Ta O4IKyBAaHOTO Pe3yibTaTy. SKIO0 TpaauIliiiHi MPOEKTU PYHKIIOHYIOTH 3a JIIHIHHOO
MOJIEJUTIO «B3ATH — BUPOOUTH — BUKUHYTH)» 13 30CEPEHKEHHSAM Ha ONTHUMI3alli yacy
I BapTOCTI, TO EKOJIOTICTUYHI MPOEKTU CHPSIMOBAHI HA CTBOPEHHS IUPKYJISIPHUX,
CaMOOpPraHi30BaHUX MEPEX 3 0araTOKPUTEPIATLHOIO ONTUMI3ALIIELO.

OCHOBHOIO  PI3HUIICIO € 3MiHa TapaAurMM  Bii  MakKcuUMi3alii
KOPOTKOCTPOKOBOT'O  MPUOYTKY A0  ONTUMI3allii  JOBFOCTPOKOBOI  BapTOCTI
JUTSL BCIX cTedkxoepiB. YacoBi TOPU3OHTH E€KOJOTICTUYHUX MPOEKTIB CTAHOBIISITH
10-30 pokiB 3 TOCTII{HOIO €BOJIIOIIEID, SKIIO TMOPIBHIOBATU 3 2-5 poOKaMu
JUIS TpaaMIiHHUX 1HimiaTuB. CTEHKXOIACPChKE CEpPEIOBUINE 3HAYHO CKJIAIHIIIE,
1 1Ie CTOCYEThCS HE JIMIIE MOCTAa4YaJbHUKIB, BUPOOHUKIB 1 CIOXHUBayiB, ajle W
EKOJIOTTYHUX OpraHi3alliid, MICIIEBUX CIUIBHOT, PETYJISITOPIB 1 MallOyTHIX MOKOJIIHb.
TexHonoriyna  0a3a  BU3HAYAETHCA  BHCOKMM  CTYIIEHEM  IHHOBALIMHOCTI

3 BUKOPHUCTaHHSIM HEBUIIPOOYBAHMX «3€JICHUX» TeXHoJorii [1].
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ESG-minxin (Environmental, Social, Governance) € iHTerpoBaHOIO
METO/I0JIOTI€I0 OLIIHIOBAHHS Ta YNPABIIHHSA OpraHi3alliiiHOO MISUTbHICTIO, IO 3BaXKae
Ha €KOJIOT1YHI, COLIaJibHI Ta YNPAaBMIHCHKI aCHEKTH TOpsAN 13 TpagulliiHUMU
dinancoBuMu nokazHukamu [2]. ESG-pu3uku — 1€ MOTEHIIHI HEraTUBHI BIUIUBU
a00 HEBU3HAYEHOCTI, TMOB’sA3aHI 3 EKOJIOTTYHMMH (akTopaMu (3MiHA KJIiMaTy,
3a0pyIHEHHSI, BACHAXKEHHS PECYpPCiB), COIIaIbLHUMU aclieKTaMu (TPYAOB1 BITHOCUHH,
npaBa JIOJWHU, BIUIMB Ha CIUJIBHOTH) Ta SKICTIO KOPHMOPATUBHOTO YIPABIIHHSA
(mpo3opicTh, €TUKa, ynpaBiliHHS pu3zukamu) [3]. VY  KOHTEKCTI MPOEKTIB
eKoJoricTHYHuX  cucreM  ESG-puswku  HaOyBaloTh  OCOOJIMBOCTEH — uepes
0araToBUMIPHICTh LUJIEH 1 CKJIAIHICTh B3a€EMOJIA MDK PI3HUMH KOMIIOHEHTaMHU
CTaJIOTO PO3BUTKY.

Exoustoriuni pmsuku (Environmental) marore mnapagokcaibHHA XapakTep:
MIPOEKTH CTBOPIOIOTHCA JIJISi PO3B’S3aHHS €KOJOTIYHUX MPOOJIeM, alle MOXYTh CTaTH
JDKEPEJIOM HOBHX €KOJIOTTYHUX BUKJIHKIB. PU3MKHU )KUTTEBOTO IMKITY MEpendadaroTh
MOXJIMBICTH TOTO, IO 3arajJbHUN EKOJOTIYHUI BIUIMB MPOEKTY IEPEBUIIUTD
OUiKyBaH1 mepeBard. Hampukman, nOpoekT enekTpudikaiii TPaHCIOPTY MOXKE
PU3BECTU 10 301IBIICHHS MOMHUTY HA PIAKICHI METanu JJisi GaTapeil, CTBOPIOIOYH
€KOJIOTT4YHI MpOo0OJIEeMH B perioHax BUJIOOYTKY.

KnimMatuuHi pu3WKd BIUIMBAIOTHh y JBOX HAMpsAMKax: (I3WYHI PU3UKU Yepe3
eKCTpEMalIbHI MOTOAH1 SBHILA MOXYTh HOPYIIUTH (PYHKLIIOBaHHS 1IHPPACTPYKTYPH,
OCHOBAHOI Ha BIJIHOBJIOBAaHMX JKEpENax EHeprii; mepexiiHi pPU3WKU BUHUKAIOTH
3 NIPUYMHM BHUJKUX 3MIH Y KIIIMaTHYHIA MOJITUI Ta TEXHOJIOTISAX.

Pusuku  Olopi3HOMaHITTS OCOOJMBO aKTyallbHI JJI1  TPOEKTIB  HOBOI
1H(ppacTpykTypu. HaBiTh €KOJOrIYHO OpIEHTOBAaHI MPOEKTU MOXKYTh HEHABMHCHO
BIUIMHYTH Ha MICIEBI €KOCHCTeMH a0o MirpamiiHi HuUIssXu TBapuH. PecypcHa
3aJIEKHICTh BUHUKAE 4Yepe3 3pOCTaHHS KOHKYPEHII 3a Marepiaiu JUisl «3EJIECHUX»
TEXHOJIOT1H, IIT0 MOKE MPU3BECTH 10 ASDIIUTY Ta 3pOCTAHHS ITiH.

TexHOJOr1YH1 €KOJIOTIYHI PU3MKUA TMOB’S3aHI 3 MOKJIMBOIO HEe()EKTUBHICTIO
abo0 HemepenbadeHUMHU TMOOIYHUMH edeKTaMu HOBUX TexHoJsorii. [IBuakmii
PO3BUTOK y cdepl €KOJIOTYHUX 1HHOBAIM 30UIblIye WMOBIPHICTh TEXHOJIOTIYHOTO
3acTapiBaHHs OOpaHUX PIIICHb.

CouianbHi pusuku (Social) BU3HA4YaOTBECS BUCOKOIO CKJIAIHICTIO Y 3B’S3KY
3 PI3HOMAHITHICTIO COITIAJIbHUX TPYyM 1 JAJEKOCSKHUMH HACHIJIKaMH JIJIsl CYCITUTLCTBA.
Pu3uku comiaibHOI CIPaBeAJIMBOCTI BUHUKAIOTh Y€PE3 MOMIMBICTH HEPIBHOMIPHOIO
pPO3MOJIIy TepeBar BiJ EKOJIOTICTUYHUX TPOEKTIB. «3eJeHUui» Tepexiy MoxkKe
NOTJIMOUTH HasiBHI COLIAJIbHI HEPIBHOCTI, SKIIO MOTr0 MepeBaru CTaHyTh JOCTYITHUMH
3/1e01IBIIIOT0 3aMOKHUM BEPCTBaM HACEJICHHS.
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Pu3uku 3MmileHHS CHIIBHOT OCOOJMBO — aKTyajdbHI I MacIITaOHUX
npoekTiB  1HPpacTpykTypu. CTBOPEHHS <«3EJIEHHX» BHUPOOHUYHMX TMOTYKHOCTEH
ab0 eJNEeKTPOCTAHIIM MOXE MPHU3BECTH A0 MPUMYCOBOTO TEPECEICHHS MiCIIEBOTO
HAaceleHHs, IO CTBOPIOE TyMaHITapHI NpPoOJeMH Ta 3arpoXkye COIaJIbHIN
J1eH311 Ha ISUTBHICTb.

KynbTypHi pu3HMKK TMOB’s3aHI 3 MOXJIMBUM KOH(IIKTOM MiX HPUHIMIAMU
€KOJIOTICTUYHUX CHCTEM 1 TpaJULIMHUMHU KyJIbTYPHUMH MpPaKTHUKaMU. TpylioBi
PU3HMKHU MalOTh MOABIMHUN XapaKTep: CTBOPEHHS HOBUX POOOUYUX MICID Y «3EICHHUX»
rajly3six MOXK€ CYIMPOBOJIKYBATHCS CKOPOYEHHSM 3alHATOCTI B TPaAMIIHHUX
CEKTOpaX EKOHOMIKH.

Hedinut kBami@ikoBaHUX KaapiB MOXKE CTaTH CEPUO3HUM OOMEKCHHSIM
JUIS peaimizaliii MpOEKTIB, a HEOOXITHICTh MacHITAaOHOTO IIEPECHABUYAHHS CTBOPIOE
NOJIaTKOBl BUTpaTH ¥ COLIaJIbHI HampyXeHHS. PU3MKKM TpoOMajChKOi ydacTi
CTOCYIOThCS CKJIQJHOCTEN 3aTy4eHHS MICUEBUX CHUIBHOT JI0 IUIAHYBAHHS [TPOEKTIB.

Yupasaincbki pusuku (GOvernance) BiATBOPIOIOTH CKJIAIHICTh KOOPAHHALIIT
0araToBUMIpHUX IUJIEH 1 PI3HOMAHITHUX CTEHKXOJJIEpPIB y MeXax I1HHOBALIMHUX
iHImIaTUB. PU3MKM CTpaTeriyHoro IJIaHyBaHHS BHUHHMKAIOTh Yepe3 HEeOOXITHICTb
OanaHCyBaHHsSI ~ JOBTOCTPOKOBMX  €KOJIOTIYHHUX 1  COLIQJIbHUX  IJIed 3
KOPOTKOCTPOKOBUMU OTIEPALIITHUMU TOTpeOaMu B yMOBaX BUCOKOI HEBU3HAYEHOCTI.

Opranizariiiii pu3UKy OB’ s3aH1 3 HEOOX1THICTIO CTBOPEHHS HOBHX CTPYKTYD
JUIS YOPaBIIHHSA MUKIUCIUIUIIHADHUMH TIporiecaMu. TpaauiiitHi  (yHKIIIOHAIBHI
CTPYKTYpU MOXYTb BUSBUTUCS HEAJEKBATHUMU /JIs KOOPAMHALIl EKOJIOT1YHUX,
COIIAIbHUX 1 EKOHOMIYHUX aCIIEKTIB MIPOEKTY.

Pusuku crelikxonaep-MeHePKMEHTY 3HAYHO CKJIaHIII Yepe3 p13HOMaHITHICTh
1 4acTO CyMepewIMBICTh IHTEPECIB 3allikaBJIEHUX CTOpiH. Ekosoriudi opraxizaiii
HAIOJIATAIOTh HAa MAaKCUMaJbHUX EKOJIOTIYHUX CTaHAapTaxX, MICUEBI CHUIBHOTH —
Ha COLIAJIbHUX TapaHTIAX, IHBECTOPH — Ha (PIHAHCOBINA €(PEKTUBHOCTI.

PerynsTuBHI pu3MKU BU3HAYAIOTHCS BUCOKOIO JMHAMIYHICTIO Y€pe3 IIBUIKHUI
PO3BUTOK  €KOJIOT1YHOTO  3aKOoHOJaBCTBAa. (DIHAHCOBI  yHPABIIHCBKI  PU3HMKHU
nepea0avaroTh CKJIAIHOCTI B 3ajlydeHH1 (piHAaHCYBaHHS IS 1HHOBAI[IWHUX PIIICHb
13 HEBU3HAYEHUMHU €KOHOMIYHUMU NIEPCTIEKTUBAMH.

TexHoNOTIYHI  yOpaBIMIHCHKI PU3UKHA CTOCYIOTBCS  CKJIAAHOCTI  BUOOpY
TEXHOJIOTIYHUX TIIaTGOpM B yMOBax IIBHJIKUX 3MiH. Pu3uku BHUMIprOBaHHS
e(pEeKTUBHOCTI  MOB’A3aHl 3  BIACYTHICTIO  3araJIbHONPUHHATUX  CTAHJAPTIB
JUTSL OLIHIOBAHHS 0araTOBUMIPHHUX PE3yJIbTATIB MPOEKTIB.

VYcenimHe ynpaBiiHHS PU3UKAMU MPOEKTIB €KOJIOTICTUYHMX CHCTEM BHUMArae
OPUHIIMIIOBO HOBOTO MIiAXOAY, IO Oepe 10 yBarm B3a€MO3B’SI3KM MK PIZHUMH
KaTeropisiMi pU3MKIB.
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Ta6auus 1. [TopiBHAHHS MIXOMIB 10 YIPABIIHHS PU3HKAMU

Acriekt Tpagumiiauii miaxin Inrerpoanuiit ESG-miaxin
dokyc aHamizy [30;1b0BaHI pU3UKU CucreMHI B3a€MO3B’SI3KH
['opu30HT MIIaHYBaHHS KopoTtkocTpokoBuit JloBroctpokoBuii
3anydeHHs cTeiikxoaepiB | OOMexeHe [TapTunMnaTuBHe
Peaxiiist Ha 3MiHU KopcTke miianyBaHHs | AJlaiTUBHE YIIPaBJI1HHSI
[HCTpYMEHTH Tpaauiiiini METpUKU ESG-ingukaTopu + udposi

TEXHOJIOT11
Crpareris Kontponn ['HyuKicTh 1 amanraris
1 mepen0avyBaHICTh

JlocnipkeHHsT PU3UKIB TPOEKTIB €KOJIOTICTUYHMX CHUCTEM Kpi3b HIPU3MY
ESG-nminxomy namo 3Mory BHUSIBUTH iX NPUHIIMIIOBO HOBHM PU3MKOBUHN MPOQiiIh
HNOPIBHSAHO 3 TPAJULUIMHUMH JIOTICTUYHUMH MPOEKTAMU. EKONOTICTHYHI NPOEKTU
BU3HAYAIOTHCSA 0AraTOBUMIPHICTIO IIUJIEH, JOBTOCTPOKOBHUMH  MEPCIEKTUBAMU
IUIAaHYBaHHS Ta HEOOXIAHICTIO OajaHCyBaHHS  €KOHOMIYHOI  €(EeKTHBHOCTI
3 €KOJIOTTYHOIO O€3MEKO0I0 Ta COL1aTbHOIO B1IMTOBIIABHICTIO.

KitouoBUM ~ BHUCHOBKOM €  HEOOXIJHICTh  MAapaJurMalibHOTO  3CYBY
BiJI pEaKTUBHUX METO/IIB KOHTPOJIIO PU3UKIB JI0 MPOAKTUBHUX aJalTHBHUX ITiIXO/IB,
110 3BaXKal0Th Ha CUCTEMHY MIPUPOY €KOJIOTICTUYHHUX cucTeM. Lle Bumarae po3BUTKY
HOBHX KOMIIETEHIIM Yy TPOEKTHUX KOMaHJ, 30KpeMa CHCTEMHOIO MHUCIEHHS,
HAaBUYOK MDKAMCLUMIUIIHAPHOT CHIBOpall Ta 3JaTHOCTI MNPUHAMATH  PILLIEHHS

B yMOBaX BHCOKOi HEBU3HAYEHOCTI.
Jliteparypa
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KosTtyHn T.A., Kpyncska O.C.
OoecbKuti HayiOHATLHULL MOPCLKULL YHIBepCcUmem

HUPKYJIAPHI BI3BHEC-MO/JEJII
SAK IHCTPYMEHT IHHOBAIIHHOTI' O PO3BUTKY JIOT'ICTUKHA

The circular economy transforms logistics by enhancing resource efficiency,
waste reduction, and product lifecycle extension. This paper reviews key circular
economy business models — reuse, repair, recycling, servitization, and industrial
symbiosis — and highlights the role of reverse logistics and digital technologies like
blockchain. Challenges and benefits of circular economy adoption, with a focus on
Ukraine, are discussed. Circular economy in logistics offers strategic opportunities
for sustainability and competitive advantage.

VYV cydacHHX yMOBax TJIOOANbHUX EKOJOTIYHUX BHUKIWKIB 1 BUCHAXKCHHS
IPUPOIHUX PECYPCIB MUPKYJIAPHI O13HEC-MOJIET CTAIOTh KIFOYOBHM IHCTPYMEHTOM
IHHOBAI[IHHOTO  PO3BUTKY JIOTICTUYHOI JAisuTbHOCTI. IlupkynspHa eKoHOMIKa
€ CEKOHOMIYHOI0 MOJCIITIO, CHPSIMOBAaHOI Ha 30EpeKEHHS IIHHOCTI PECypcCiB
y BUPOOHHUYO-JIOTICTUYHUX JIAHIIOraX MPOTATOM YChOIO JKUTTEBOTO  ITUKITY
IpOayKIlii. [HHOBAIIMHICTE HHUPKYISAPHOTO TMIiAXOAY TIOJATAE B KapAWHAIBHINA
TpanchopMallii TpaaUIIHHUX JTOTICTUYHUX MPOILIECIB: Bl 3aKyMiBJi, BUPOOHHUIITBA,
TUCTpuOyIii 10 TIOBEPHEHHS, BIJHOBJIEHHS, TIOBTOPHOTO  BHKOPHUCTAHHSI
abo Oe3meyHoi ytwiizaiii. Ha BiaAMiHY BiJ TpaaMIiHOI JIHIHHOT MOJCTI «B3ATH —
BUPOOUTH — BUKHHYTH», IUPKYJSIpHI Oi3HEC-MOMENl CTBOPIOIOTh 3aMKHEHI
MaTtepialibHi MOTOKHU Ta (OPMYIOTh IHHOBAIIIMHI JIOTICTUYHI PIIIICHHS.

3a XapakTepoM BIUIMBY Ha JIOTICTHYHY AISUIBHICTh UUPKYJISIPHI O13HEC-MOJEN]
MO>KHA MOJIIUTH Ha TP OCHOBHI TPYTIH.

1. BnacHe nOriCTUYHI MOJIENI BU3HAYAIOThCS O€3MOCEPEIHBOI0 TPaHCHOPMAIIIEIO
JIOTICTUYHUX OIepaliid 1 CTBOPEHHSIM HOBHUX JOTICTUYHUX MpolueciB. Jo w1iei rpynu
HaJie)kaTh: moBTopHe BukopuctanHs (Reuse Model), 3BopotHa norictuka (Reverse
Logistics) ta morictuka sik mociyra (Logistics-as-a-Service). Lli mozaeni GpopMyrOTh
CHeIiai3oBaHl JIAHIIOTH 30upaHHs, OOPOOJEHHS Ta TMEpPEepO3NOJIy pPeCypcCiB,
Jie JIOTICTUKA € OCHOBHOIO (DYHKIII€HO.

2. biznec-moneni, 1o  TpaHCHOPMYIOTH  JIOTICTHKY,  MepeadadaroTh
cepBitamizamiro (Servitization), pemont i BigHoBiieHHs (Repair & Refurbishment),
nepepobnenns (Recycling). Bonu 3MIHIOIOTH TpaguIiiiiHi JIOTICTUYHI BHMOTH
Ta CTBOPIOIOTH MPUHIIMIIOBO HOB1 TUMHU MOTOKIB. L{i Mozeni He € cyTO JOTICTUYHUMU
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3a TPUPOAOI0, aje KapAWHAIBHO 3MIHIOIOTH JIOTICTUYHI TMPOIECH KOMIIaHiM,
BUMAararo4u HOBUX MIJXO0/IB A0 YIIPABIIHHS JIAHI[IOTAMHU ITOCTaYaHb.

3. MepexeBl Mojeli 3 JIOTICTUYHUM KOMIIOHEHTOM MICTSTh 1HIYCTpialibHYy
cum6io3nicte (Industrial Symbiosis) i mmudposi mmarhopmu 00OMiHY pecypcamu
(Resource Sharing Platforms). Ili Momeni CTBOPIOIOTH MiKOpraHizamiiHi
Mepexl B3aEMOJll, J€ JIOTICTUKA € BaXKJIMBUM KOOPAMHAIIMHUM €JIEMEHTOM
1 ¢dopmye CKIagHI €KOCHCTEeMH 3 MHOXHHHHMH JIOTICTHYHUMH 3B’ sI3KaMU
MDK y4acHUKamu (taoin. 1).

Tadmmua 1. Knacudikamis uupkyasipHuX Oi13HEC-MOJENIe 3a BIUIMBOM
HA JIOTICTHKY

I'pyna moneneint | XapakTepucTuka [Ipuxknaau moneneit |JlorictuuHi iIHHOBaLi
BIJIMBY Ha JIOTiICTHKY
Bnacue besnocepenus [ToBTOpHE CrnemianizoBaHi
JIOT1CTHYHI Tpanchopmairis BUKOPHUCTAHHS, CUCTEeMHM 30MpaHHs Ta
JIOTICTUYHHUX 3BOPOTHA JIOTICTHKA, |ITiITOTOBKH,
orepartii JIOTICTHKA PEBEPCUBHI MTOTOKH,
SIK TTOCITyTa CEpBICHA JIOTICTHKA
[To 3mina norictuuHux | CepsiTamizanis, Kommuekcue
TpaHC(HOPMYIOTH | BUMOT Ta CTBOPECHHS | PEMOHT YIPaBITIHHS
JIOT1CTUKY HOBHUX IIOTOKIB 1 BIIHOBJICHHS, JKUTTEBUM ITUKIIOM,
nepepoOIeHHS MapuIpyTH 30MpaHHs
Ta TOBEPHCHHS
Mepexeni dopmyBaHHS [aaycrpianbHa Koopaunariist motokis
3 JIOTICTUYHUM  |MDKOpPTaHi3alliiHuX |CUMO103HICTD, MDK y9aCHUKaMU
KOMITOHEHTOM  |JIOTICTUYHUX maThopmMu 0OMiHY |Mepexi, IudpoBa
3B’SI3KIB pecypcamu JIOTICTHKA

Mogens mnoBropHOro Bukopuctanns (Reuse Model) namexuts 10 BiacHe
JOTICTUYHUX MOJeNe 1 mependadyae TIMOBEPHEHHS MPOIyKiii abo ymakoBKH
JUIsl TIOBTOPHOTO 3acTOCyBaHHA 0e3 3HayHoro mnepepobienHs. Kommnanigs Loop
(TerraCycle) peamizye miardopMy Oararopa3oBoi YIAKOBKH CIIOKHBYMX TOBApiB
3a JIOTIOMOT0I0 CIeliali30BaHO1 JIOTICTUYHOT Mepexi [1].

3BopoTHa Jjorictuka (Reverse Logistics) sk camocTiitHa Gi3HeC-MOAEb
CTBOPIOE  CIIELIANI30BaHl CHCTEMH 30MpaHHA Ta TPAHCIOPTYBAHHS TOBAapiB
BiJl CIIOXMBAYiB Ha3aJ /10 BUPOOHMKIB a00 mepepobnukiB. DHL akTuBHO po3BHBa€e
MOCTYTH 3BOPOTHOI JIOTICTUKH, 3a0e3meuyroun OoOpoOJIeHHS MOBEpHEHb OHJIAITH-
3aMOBJICHb 1 CTBOPIOIOYH 3aMKHEHI IIMKJIN MaTepialibHUX TOTOKIB [2].

Jlorictuka sik mociyra (Logistics-as-a-Service) Hamae TOCTYIT 10 JIOTICTUYHUX
byHKIi depe3 xmapHi maatdopmu 06e3 HEoOXiTHOCTI BIAcHOT 1HPPACTPYKTYpH.
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Amazon 3a gomomoror mporpamu Buy with Prime mae 3mory 6i3Hecam
BUKOPUCTOBYBAaTH JIOTICTUYHY 1H(pacTpykTypy Amazon 06e3 mnpoaaxy Ha IiX
wiatpopmi [3], a Uber Freight 3a0esneuye KOMIUIEKCHI JIOTICTHYHI pIillICHHS
yepe3 U poBy miatrGopmy.

Monens pemonty Ta BimHoBieHHs (Repair & Refurbishment Model)
TpaHchopMye TPAAULIHHY JIOTICTUKY, CTBOPIOIOYM MApPUIPYTH 30MpPAaHHS B)KUBAHUX
TOBapiB, iX JOMpaBIEHHS JO CEPBICHUX IIEHTPIB Ta TIOBEPHEHHS Ha PHUHOK.
IKEA ycnimHo po3BUBae mporpamMy BHKYNYy Ta MEpPENpoJaxy BKUBaHUX MeOJiB
4yepes BIIACHI JIOTICTUYHI KaHau [4].

Mognens nepepoobnennst (Recycling Model) ¢opmye 3BopoTHI noricThuHi
JIAHITIOTH JJ1 30MpaHHs Ta TPAHCIIOPTYBAHHS BIJXOIB 10 MEPEePOOHUX MIMTPUEMCTB.
Dell opranizoBye 3BOpOTHY JIOTICTUKY JUIsl 30MPaHHS CJICKTPOHIKMA Ta BiJHOBICHHS
[[IHHUX MaTepialliB 3 BUKOPUCTAHHSIM TEXHOJIOT1 3aMKHYTOTO ITUKITY [5].

Cepsitam3aris (Product-as-a-Service) kapAuHaJIbHO 3MIHIOE JIOTICTHYHI
BUMOTH, TMEPEXOJYd BiJ] MPOCTOTO TMEPEMINIEHHS TOBapiB J0 KOMILJIEKCHOTO
yIpaBIiHHSA JKUTTEBUM LUKIoM npoaykuii. Philips (temep Signify) memonctpye
el IMiIX1]1, TPOIIOHYIOYH OCBITJIICHHS SIK CEPBIC 3 TOBHUM JIOTICTUYHUM CYIIPOBOIOM.

InnycrpianpHa cumbOiosnicts  (Industrial — Symbiosis) cTtBoproe ckmamgHi
MDKOpTaHi3amiiiHi JIOTICTHYHI MEpeXi JUIsl KOOpJWHAINI IOTOKIB MarepiajiB
Mk mianpuemctBamu. [Ipomucnosa 3ona Kalundborg Symbiosis y [anii ycmimmHo
JNEMOHCTpYy€e OOMIH pecypcaMu MK UHUCICHHUMHU KOMIMAHISIMA 3a JOMOMOTOI0
IHTErpPOBAHOI JIOTICTUYHOI CUCTEMH, 10 PYHKIIOHYE 3 movaTtky 1970-x pokiB [2].

udposi miaarpopmu odminy pecypcamu (Resource Sharing Platforms)
BUKOPUCTOBYIOTh 1H(OpMAaLIiHI TEXHOJIOTIl JJi1 CTBOPEHHS MEpex OOMIiHY
maTepiajgamu Ta aktuBamu. Rheaply miarpumye miaTdopmy ajas oprasisaiiii, 1o aae
3MOTy MepeHampaBisiTU Marepiaqud BiJ 3BauIl 1 3a0e3nedyBaTd 3HAYHI
3a011aP)KEHHS 3aB/IIKH TTOBTOPHOMY BUKOPHCTAHHIO PECYPCIB.

Bucnosku. 1lupkynsipHi Oi3Hec-Mojenl B JIOTICTUIIl — 1€ CTpaTeriyHui
IHCTPYMEHT 1HHOBAI[IHHOTO PO3BUTKY, IO Ja€ 3MOTY 3MEHIIUTH 3aJIeKHICTh
BIJl CHPOBHHHUX PECYpPCIB, MIJBUIIUTH €KOHOMIYHY €(EKTHBHICTH 1 aJalTyBaTUCA
JI0 BUMOT CTajioTO PO3BUTKY. 3aBISKH IUPKYJIIPHUM OI3HEC-MOJEISIM MOXKHA
KapAUHAIBHO NEPEOCMUCIUTH JIOTICTUYHI JAHIIOTH 3 TOIJISAY BapTOCTi, TPUBAIOCTI
Ta ePeKTUBHOCTI, 3a0€3IeuyoUn KOHKYPEHTHI MepeBaru Ta IHHOBAI[IMHUM TTOTEHITIa
AK 1711 O13HECy, TakK 1 JUIsl CYCIIIbCTBA 3arajoM.

YrpoBa/KeHHsI ITUPKYISAPHUX O13HEC-MOJIeNIeH sIK CTpaTeris 1HHOBAIIMHOTO
PO3BUTKY MOTpeOye MIKCEKTOPHOI CHIBIpAlll, 1HBECTHLIN y LHU(POBI TEXHOJIOTII,
anmanTaiii 1HQPaCTPyKTypu Ta 3MIH Yy CHOXHUBYIM ToBefiHI. [lompu BUKIHKH,
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Taki SIK MOYaTKOB1 1HBECTHIIl Ta OpraHizaiiiiHa CKJIaJHICTh, IHHOBAIIMHI TIepeBaru
nepen0avyaroTh 3MEHIIEHHS €KOJIOTIYHOrO  CIIJy, 3pPOCTaHHA €(EeKTUBHOCTI

BUKOPHUCTAHHS PECYPCIB 1 BIAKPUTTSI HOBUX PUHKOBUX MOKIIUBOCTEH.
Jliteparypa
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KosTyHn T.A., Kypsinos O.B.
OoecbKuti HayiOHATLHULL MOPCLKULL YHIBepCcUmem

OBIPYHTYBAHHS 3ACTOCYBAHHS NPOEKTHOI'O MIJIXOAY
JO JOTI'ICTUYHOI'O 3ABE3IIEYEHHSA 3EPHOBUX KOMIIVIEKCIB

The paper substantiates the necessity of applying project management
approach to grain complex logistics support. The research proves that grain logistics
fully corresponds to fundamental project characteristics: uniqueness, temporality,
goal orientation, stakeholder multiplicity, and resource constraints. The agricultural
sector specificity requires specialized project methodologies considering seasonality,
storage peculiarities, and transportation of agricultural products, making project
approach absolutely necessary for grain complex logistics management.

JlorictuuHe 3a0e3NeyeHHs] 3ePHOBUX KOMIUIEKCIB € KPUTHYHO BaXJIMBUM
JUTSE CTaOlTBHOCTI €KOHOMIKM YKpaiHW, OCKUIBKH I Taly3b HE JIUIIC MiATPUMYE
IpOJIOBOJILYY Oe3meky, aje W 3abe3neuye 3HAYHI BaJIOTHI  HAIXOJKEHHSI
BiJl EKCIIOPTY 3E€pHOBUX KyJbTYyp. YKpaiHa TMOCiJa€ OaHE 3 MPOBIAHUX MICIb
cepell CBITOBUX IOCTAayalbHUKIB 3epHA, 1 eheKTUBHE (PYHKIIIFOBAHHS JIOTICTUYHUX
JAHITIOTIB  3€pHOBUX 0O€3MOCepeHhO0 BIUIMBAE HAa KOHKYPEHTOCIPOMOXKHICTH
BITUM3HSHOI IPOJYKIIT HA MDKHApOJHUX puHKaX. [IpoTe TpaauiiiifHi QyHKITIOHATIBHI
OIIXOAW [0 YIPABIIHHS JIOTICTUYHMMHU TMPOIECaMH B 3E€PHOBUX KOMILIEKCAX
BUSBIISIIOTECS ~ HEJIOCTaTHBO €(PEeKTUBHMMH B YMOBAaX CY4YaCHUX BHKJIHKIB:
BOJATUJIBHOCTI PHUHKIB, HEOOXIAHOCTI MIBUAKOI ajamnTailii A0 3MIH 30BHIIIHbOTO
CEpelIOBUIIA, 3POCTAHHS BUMOT JI0 SIKOCTI.

3acTOCyBaHHSI MPOEKTHOTO MIAXOY JI0 JIOTICTUYHOTO 3a0€3MEeUEHHS 36PHOBUX
KOMIUJIEKCIB OCHOBaHE Ha (PYHIAMEHTAJIbHUX MPUHIHUIIAX CY4aCHOIO0 IPOEKTHOIO
MeHeKMeHTy. JloricTuune 3a0e3nedyeHHs 3€pPHOBUX KOMIUIEKCIB  IOBHICTIO
BIJIMOBIJJA€ CYYaCHOMY PO3YMIHHIO MPOEKTY sSIK (OpMH Oprasizamii AisuIbHOCTI
B YMOBaxX JIWHAMIYHUX 3MiH 30BHIIIHBOTO cepefoBuiia. Sk 3aznadae O. IlaBioga,
«MO3UI[IOHYBAHHS MPOEKTHOI JISUVIBHOCTI B CAMOCTIMHY Traily3b MEHEIKMEHTY
MOB’s3aHO 3 IHTCHCHQIKAIIEI0 3MIH B €KOHOMIIll, IOB’S3aHUX 3 ITOCHUJICHHSM
KOHKYPEHIIIi 1 TaKuX, 110 TOTPEOYIOTh MIBUAKOT peakiiii kommaHui» [1].

Ils Te3a ocoOnuBO akTyanbHa ISl chepu arpoJOTICTUKH, OCKIJIbKHA 3€pHOBI
KOMIUIEKCH (YHKIIOHYIOTh B yMOBax IIJBHUIINCHOI HEBU3HAYEHOCTI: CE30HHUX
KOJIMBaHb TMOMHUTY Ta MPOIO3HUIIi, BOJATWJIHHOCTI IIH HAa CBITOBUX PHUHKAax, 3MiH
PEryJISTOPHOIO CepeoBUIIA Ta KIIMAaTUYHUX PU3HKIB. [IpoekTHMI TiaxXia gae 3Mory

¢(EeKTUBHO YIIPABIIATH II€I0 HEBU3HAYCHICTIO 3a JJOIIOMOTOI0 CTBOPEHHS THMYAaCOBHUX
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KoMaHJ| (paxiBIlIB, SIKI CIUIBHO MPHUKIAAAIOTh 3yCHILIS JJI JOCSITHEHHS YHIKAJIBHOTO
pe3yJbTaTy JOTICTUYHOTO 3a0e3MeYeHHS.

AHami3 XapakTEePHUCTHK JIOTICTUYHOTO 3a0e3MedyeHHs] 3€pHOBUX KOMILICKCIB
Kp13b MIPU3MY O3HAK MPOEKTY Ja€ 3MOTYy OOIPYHTYBATH HEOOXIAHICTh YIPOBAIKEHHS
MPOEKTHOTO Miaxoay (Tad. 1).

Tabomuua 1. IIpoekTHI XapaKTEPUCTHKU JIOTICTUYHOTO 3a0e3MedeHHs

3EpPHOBHUX KOMILJIEKCIB

O3HaKu IPOEKTY [IposiB y norictuyHOMY 3a0€31e4eHH] 36pHOBUX KOMILIEKCIB

VYHIKaJIbHICTb KoxHa cuctema JIOricTUYHOro 3a0e3MeYeHHsI Ma€e YHIKaIbH1
0COOJIMBOCTI: crielM(piyH1 YMOBH 30€epiraHHs, 1HAUBITyallbHI
CXEMHM TPAHCIIOPTYBAHHSI, PI3HOMAHITHI TEXHOJIOT1YHI MPOLECH

TuMuacoBicTh YiTko BU3HauYeHI a3y )KUTTEBOTO IUKITY 3 OOMEKECHHSIM Y
4aci, CHHXPOHI3allis 13 CE30HHUMH [UKJIaMH 30UpaHHs
BPOXKAI0

inecnpsiMmoBaHicTh | MHOXKHHA B3aEMOTIOB’ I3aHUX IT1JICH: ONTUMI3AIlis BUTpPaT,
3a0e31eueHHs IKOCT1, MiHIMI3allisl BTPAT, ITiABUIIICHHS
IIBUJIKOCTI 0OPOOJICHHS

OOMexeHICTh XKopcTki pecypcHi 0OMEXEHHS, 3HaYHa KaliTAIOEMHICTb,

pecypciB TPUBAIUM CTPOK OKYITHOCTI

MHOXUHHICTh YucieHHi 3allikaBjieHl CTOPOHU 3 PI3HUMU 1HTEpECaMH:

CTEUKXOJIIEPiB BJIACHUKY KOMILUIEKCIB, JIOTICTUYHI NMPOBaiIepy, TPAHCIIOPTHI1
KOMIIaHii, peryJsiTopu

Kpurepiit [IposiB y norictuayHOMY 3a0€3Me4eHH] 36PHOBUX KOMILICKCIB

IIPOEKTHOCTI

VYHIKaJIbHICTb KoxHa cuctema JIOriCTUYHOro 3a0€31eYeHHsI Ma€e YHIKalIbH1

0co0MBOCTI: crienn}ivyHl yMOBHU 30epiranHs, 1HIAWBITyallbHI
CXEMU TPaHCIIOPTYBaHHS, PI3HOMAaHITHI TEXHOJIOT14HI NPOLIECH

Koxna cucrtema JOTICTUYHOTO 3a0€3MEYEHHS 3E€PHOBOIO  KOMIUIEKCY
BU3HAYAETHCS YHIKAIBHUMU OCOOJMBOCTSIMH, IO BIJPIZHSAIOTH i1 BiJ] aHAJIOTTYHUX
cucteM 1HmUX mignpuemctB. Ha nymky A. TopsiHoBa, «arpojorictuka -
BUJ Tally3eBOi JIOTICTUKHM, WI0 YIOpaBJsle MareplaJbHUMHU, 1H(OpMaALiHHUMU
tTa (DIHAHCOBMMH IOTOKAMH B CUIbChbKOMY rocmoaapctBi» [2]. Ilg yHikambHICTB
BUSBIISIETHCSI B OCOOJIMBUX YMOBaxX 30epiraHHs 3€pHOBUX KYJIbTYp, 1HIWBIAyalbHUX
cXeMax TPaHCIOPTYBaHHS, PI3HOMAHITHUX TEXHOJIOTTYHHUX MpoIecax nepepodieHHs
Ta YHIKaJbHIA KOH(Irypaiii y4acHUKIB JIOTICTUYHOTO JIaHLIOra. Sk Harosiouye
T. KoBTyH, «JIOTiCTHYHA MOCIyTa — 1€ KOMIUIEKC MOCIYT 3 BUKOHAHHS 3aMOBJICHHS
CHOKMBaya Ha MPOBEACHHS pPOOOTHM 3 oOpraHizaimii Ta yHpaBiIiHHS MOTOKOBUMHU
nporecaMu 3 MeToro  ix onrmmizamii»  [3]. Came 1 KOMIUICKCHICTB
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Ta 1HIUBIIYAIbHICTh POOUTH HEMOXXJIMBHUM BUKOPUCTaHHS CTaHAApTU30BaHUX
pillIeHb 1 BUMAarae MpO€EKTHOIO MiJIXOAY A0 CTBOPEHHS KOXHOI KOHKPETHOI CHCTEMHU
JIOTICTUYHOTO 3a0€3MeUeHHSI.

JlorictuyHe 3a0e3neueHHs 3epHOBUX KOMIUIEKCIB Ma€ YITKO BHU3Ha4eH1 (a3u
KUTTEBOTO LUKITY MPOEKTY, KOKHIN 3 AKUX BIACTUBI OCOOJIMBI LTI Ta OOMEKEHHS
B yacl. 3rigHo 3 pochimxeHHsM T. KoBTyH, «dpeiiMoBa Mmepexa MpoaykTiB ¢a3s
KUTTEBOTO IIUKITY MTPOEKTY MA€ MEPEIIHBECTHUIIINHY, IHBECTHUIIIIHY, EKCIUTyaTaIliiHy,
pereHepaTtuBHy Ta JIKBiIaUiiHy (a3zu» [3]. Y KOHTEKCTI MPOEKTHOTO MiJIXOy
710 JIOTICTHYHOTO 3a0e31eueHHs 111 (ha3u Ha0yBarOTh 0COOJIUBOTO 3MICTY:

e lepeliHBeCTUIIMHA (da3za — aHam3 JIOTICTUYHUX TOTped, BHOIp
ONTHUMAJIbHUX PIIIeHb, TEXHIKO-EKOHOMIYHE OOTIPYHTYBaHHS;

e iHBeCTHUIIIIHA (aza — CTBOpPeHHS (i3UYHOT 1HOPACTPYKTYPH, BIPOBAIHKCHHS
1H(popMaLIiHUX cucTeM, (POPMyBaHHS KOMAH/IH;

e eKkcruTyaTalriiiiHa (paza — BBEICHHsS CHUCTEMHU B EKCIUIyaTalliio, OTepaTUBHE
YOPABIIHHS JIOTICTHYHUMHU TPOLIECAMM, OINTHUMI3allisl MPOLECIB, MOJEpHI3aLis
oOJtalHaHHSA, aIanTallis 10 3MiH PUHKY;

e JikBijmamiiiHa ((a3za — BHUBEICHHS 3acTapUIMX EJIIEMEHTIB CHCTEMH,
peKOH}Irypallisi JOTICTUYHOI MEPEXKI.

BaxxnuBoro 0COOJIMBICTIO € CE30HHICTh (DYHKI[IIOBaHHS 3€pPHOBUX KOMILIEKCIB,
0 BUMAara€ CHHXPOHi3allii MPOEKTHUX aKTUBHOCTEH 3 IHUKJIaMU 30UpaHHS BPOXKAIO
Ta PUHKOBUMH KOJTUBAHHSIMH.

[IpoexT mnoricTU4HOrO 3a0e3MeyeHHs 3€pHOBOTO KOMILUIEKCY CIPSIMOBAHMMA
Ha JIOCATHEHHS MHOXHWHH B3a€MOIIOB’S3aHUX I[JIE, [0 BHU3HAYAIOTh HOTO
gk OaraTokpuTepianbHy cuctemy. Ha mymky A. [1aBnoBa, «iHTeTrpajibHE JOCSTHEHHS
Oe3miul  1ed mNpuiMaeTbcsd SK OCHOBHMM KputTepii QopMyBaHHA nopTdens
npoekTiBy [1]. Jlo KIIFOYOBHX I1i7IEH MPOEKTY JIOTICTUYHOTO 3a0€3MeYeHHS HAIEKATh:

® OIITHUMI3allis JIOTICTUYHUX BUTPAT;

® SIKICTh 30€pEeKEHHS 3€pHOBUX KYJIBTYD;

e MiHIMI3alisl BTPAT M1J 4ac TPAHCIOPTYBaHHS;

® [IIBUIICHHS BUIKOCTI 0OpOOJICHHS 3aMOBJICHB;

® TapaHTyBaHHS BIAMOBIAHOCTI €KOJOTTYHUM CTAaHIAAPTAM.

[IpogyKTOM Takoro IMpOEKTy CTa€ IHTErpPOBaHA JIOTICTUYHA CHUCTEMA,
M0 MICTUTh (I3UYHY 1HPPACTPYKTYpYy, 1HPOpPMAaLIifHI TEXHOJOrIl, OpraHi3auniiHi
npolecu Ta KBali(pikoBaHUN TEPCOHAN, — yHIKaJbHE DPINICHHS, K€ HE MOXEe OyTH
CTBOpEHE 1032 MPOEKTHUMHU METO IOJIOTiSIMH.

Peanizamisi mpoekTy JOTICTUYHOTO 3a0€3MedYeHHs] 3€PHOBOTO KOMILIEKCY
nepen0ayae ydacTb YHCJICHHHMX 3allIKaBJIEHUX CTOPIH 13 PI3HUMHU 1HTEpecaMu
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Ta KoMmmereHuismu. 3a kinacudikamiero  T. CMOKOBOi, y4YaCHUKHA  MPOEKTY
NOAUIAIOTBCS HA «BHYTPIIIHI 3alliKaBJIeHI CTOPOHHU (OCHOBHI Ta JApPYTOPSAHI)
Ta 30BHIIIHI 3aIliKaBlieHI CTOpoHU (TIpsimi Ta omocepenkoBaHi)» [4]. Jlo ocHOBHUX
YYaCHUKIB TPOEKTY JIOTICTUYHOTO 3a0€3MEUCHHSI HajeXaTh: BJIACHUKH 3E€PHOBUX
KOMIUIEKCIB, JioricTuuHi mpoBadaepu 3PL- Tta 4PL-piBHsA, TpaHcmopTHO-
€KCIIeIMTOPChKl KOMIAaHIi, MUTHI OpOKEpH, CTpaxoBI KOMIIAHIi Ta peryJjasTOpHI
opranu. CKIagHICTh KOOpPJAMHAIII TaKoi KIJTBKOCTI PI3HOIUIAHOBHX CTEHKXOJJIEPIB
pOOUTH 3aCTOCYBaHHS TPOEKTHUX METOMOJIOTIH YIPaBIiHHA €IUHO MOXJIUBHM
Ccroco0OM  JTOCSITHEHHST cuHepreTudHoro edexty. DopmyBaHHS ePEKTUBHUX
IHTErpalifHuX 3B’SA3KIB MK UMU YYACHUKAMU € KPUTHUYHO BAKIUBUM JJIsl YCIIXY
IIPOEKTY, OCKIJIBKH PO3PUB ITUX 3B’A3KIB MOKE MPHU3BECTH JO HETaTUBHUX HACIIIKIB
X JI0 3aKPHUTTSA MIPOEKTY.

OTxe, TPOEKTH JIOTICTHYHOTO 3a0€3MEUCHHS 3€PHOBUX  KOMIUIEKCIB
BU3HAYAIOTHCS  BEJIIMKOIO  KaIliTaJOEMHICTIO, TPUBAIMM JKUTTEBUM  ITUKIOM
1 peani3yloThCsi B YMOBAX JKOPCTKHUX PecypcHUX oOMexeHb. OcoONMBY CKIIATHICTD
CTBOpIOE crenudika arpapHoro Ccexkropa 3 MWOro yHIKAIBHUMU BUKJIMKAMH.
ArporpoMuciioBa JOTICTUKA (PYHKI[IOHYE B yMOBAaX ITiIBUIIEHOI HEBU3HAYEHOCTI:
CE30HHICTh MOCTa4YaHHsSI CUPOBUHU, BOJIATUIILHICTD LIH HA 3€pPHOBI KYJbTYpH, BILJIUB
MOTOAHUX Ta KIIMAaTHYHUX (HAKTOPIB, PETYISATOPHI 3MIHM B arpapHii MOJITHII,
TEONOJITUYHI BIUIMBM Ha EKCIIOPTHI MOXJMBOCTI. Taka o0coOJuBICTH PpPOOUTH
MPOEKTHUN T1X17 a0COMIOTHO HEOOX1THUM 1THCTPYMEHTOM YTMPABJIIHHS JIOTICTUYHUM
3a0€3Me4YEeHHIM 3€pPHOBUX KOMILUIEKCIB.
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KosTyHn T.A., Ilenos L.JI.
OoecbKuti HayiOHATLHULL MOPCLKULL YHIBepCcUmem

3ACTOCYBAHHA ITPOEKTHOT O ITIIAXOAY
A0 YIIPABJIIHHA CTAJIMMHA JJOI'ICTUYHUMHU CUCTEMAMMU

The research explores sustainable logistics systems projects and their
management specifics. The paper analyzes the evolution from traditional to
sustainable logistics systems, highlighting the transition from linear to circular
economy models. The study focuses on PMBOK 7 performance domains application
for sustainable logistics projects management. The paper defines sustainable
logistics system projects and outlines their distinctive characteristics, including
multi-dimensional objectives and long-term impact orientation.

VY cydacHuX ymoBax TrjobOamizaiii Ta 3pOCTaHHsS EKOJIOTIYHOI CBIJOMOCTI
CYCIUIbCTBA MUTAHHS CTAJOTO PO3BUTKY CTAIOTh MPIOPUTETHUMU JIJIST BCIX TaTy3eH
€KOHOMIKH, 30KpeMa W JIOTICTUKM. TpajuiiiiHi JOTICTMYHI CHUCTEMH, OPIEHTOBaHI
TITbKA HA €KOHOMIYHY €(EKTUBHICTh, OLJIbIIE HE BIAMOBIJAIOTH BUMOTaM Cy4acHOTO
O13HEeC-cepe/IoBUINIa Ta CYCIUIBHUM OYiKyBaHHsAM. JIOTiCTMYHA Tally3b € OJHUM
13 HaWOUIBIIMX CHOKMBAYiB CHEPreTUYHUX PECYpPCiB 1 JDKEPEJIOM BHKHUJIIB
MapHUKOBUX Ta3iB. 3pOCTaHHS BUMOT CIHOXXMBAyiB J0 €KOJOTIYHOCTI MPOIYKIIii
Ta TIOCIYT, TOCWUJICHHS EKOJIOTIYHOTO 3aKOHOJABCTBA, a TAaKOXX HEOOXITHICTH
OonTUMI3aIlli BUTpAT B yMOBaX HECTAOUIbHOCTI PHHKIB POOJATH YIPOBAKEHHS
CTAMMX JIOTICTUYHMX CHCTEM HE TPOCTO OaXaHWM, a KPUTUYHO BaKIUBUM
JUTSI KOHKYPEHTOCIIPOMOKHOCT1 MIATPUEMCTB.

TpanuiiiiHa JOoTiCTHYHA CHCTEMa 32 KJIACUYHUM BU3HAYCHHSM € aJIallTUBHOIO
CHUCTEMOIO 13 3BOPOTHUM 3B’S3KOM, 1110 BUKOHYE Ti 200 1HIII JIOTICTUYHI (QYHKIIIT Ta
MICTUTh HIACUCTEMH, K1 MAlOTh PO3BUHYTI 3B’SI3KM 13 30BHILIHIM cepeaoBuuiemM [1].
OcHoBHa MeTa Takoi CHUCTEMU — 3a0e3MedyeHHs JOINpaBieHHS MOTPIOHOrO TOBApY
HEOOX1THOT KIUIBKOCTI B IIEBHHUH dYac 1 B KOHKPETHE MicIe 3 MiHIMaJIbHUMH
BuTparamu. CTana JOTICTUYHA CHCTEMa EBOJIOIIOHYE BiJ] LBOTO KJIACHYHOTO
migxonay, 30epirarodM  MOro OCHOBHI  (DYHKIIIOHANbHI —XapaKTEPHCTHKH, alie
PO3IIMPIOIOYH [TKOBI OpieHTHpHU. [le aganTuBHA cucTeMa 31 3BOPOTHUM 3B’SI3KOM,
0 BHUKOHYE JIOTICTMYHI (YHKIIi 3 OrJSAy HAa MPUHIUIHA CTAJIOTO PO3BUTKY
Ta MICTUTh MIACUCTEMH, SIKI MAIOTh PO3BUHYTI 3B A3KU 13 30BHILIHIM CEPEAOBUILEM
1 OpIEHTOBaH1 HA CTBOPEHHSI JIOBFOCTPOKOBO1 IIIHHOCTI JIJIs1 BCIX CTEHKXOJIIEPIB.

KitouoBa pi3HULS OISITaE B TOMY, IO CTaja JIOTICTUYHA CUCTEMAa ONTUMIZY€E
He Jsnnie Tpaauiiiai nmapamerpu 7R (right product, right quantity, right condition,
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right place, right time, right customer, right cost), ane i nonae BocbMuii mapamerp —
right impact (mpaBuIbHHI BIUTUB Ha JOBKIULISA Ta CYCIIBCTBO).

Tpanuiiiina  JIOTICTUYHA  CHUCTEMA  30CEPEDKYEThCA  TEPEBAXHO  Ha
KOPOTKOCTPOKOBIA €KOHOMIUHIM €()EeKTUBHOCTI, BUKOPUCTOBYIOUM JIHIHHY MOJEIb
«B3ATH — BUPOOUTH — BUKUHYTW» [2]. PimeHHs mpuiiMaroTbcsi Ha OCHOBI KpUTEPIiB
BapTOCTI, MIBUAKOCTI Ta HAAIMHOCTI JonpaBieHHs. EKOOTiuHI Ta corianbHl acClieKTH
PO3IIIAIAI0THCS K 30BHINTHI 0OMexkeHHsT a00 moaaTtkoBi BuTparu. Crajna JoricTiyHa
CUCTEMa HATOMICTh 1HTErpy€ EKOHOMIYHI, €KOJIOT1YHI Ta COLIaJIbHI KpUTEPIi B €AUHY
CUCTEMY TMPHUHHATTA pillleHb. BoHa copsiMoBaHAa Ha JOBIOCTPOKOBE CTBOPEHHS
IHHOCTI Ta BHUKOPHCTOBYE LMPKYJSPHY MOJEIb, 1€ BIAXOAH OJHOIO MPOLECY
CTalOTh pecypcaMu JuIs iHIIOro. Takui MIAXiJ Jae 3MOry HE JIUIIe 3MCHIIUTH

HEraTUBHUM BIUIMB Ha JOBKIJUIS, ajie i1 CTBOPUTH HOBI MOKJIMBOCTI JIsl O13HECY.

Ta6auus 1. OCHOBHI NPUHIIUIN CTATUX JOTICTUYHUX CHCTEM

Buwmip cranocti | lpunanunm [IpakTHuHEe 3aCTOCYBAaHHS
Exonomiunuii  |OnTumizaiis 3arajibHUX | YpaxyBaHHs BCiX BUTPAT
BHUTPAT >KUTTEBOTO IMKJTY |B1JI BUPOOHHUIITBA JO yTHII3aIlli
EdexTuBHICTh Makcumiszanis Biggadl Big KOXKHOL
BUKOPHUCTAHHS PECYPCIB | OJIMHUII PECYPCIB
CrtBOpeHHs [HBecTyBaHHS B PILICHHS 3 TPUBAIUM
JIOBFOCTPOKOBOT ITIHHOCTI |€(hEeKTOM
[HHOBALIIHICTE YrpoBayKeHHsI HOBUX TE€XHOJIOT1#
Ta aJalTUBHICTH Ta O13HEC-MOIenen
Exonoriunnii Minimizaiiis HeratTuBHOTO | CKOpOUYEHHS BUKHUIIB, BIIXO/IIB,
BILTUBY CIIO’KMBAHHS PECYPCIB
Bukopucranns [Tepexi Ha YUCTY €HEPTir0
B1JIHOBJIFOBAHUX PECYPCIB | Ta €KOJIOT14HI TEXHOJOT11
[{upKysipHICTH MPOLECIB |3aMKHYTI LIMKJIH, [IOBTOPHE
BUKOPHUCTaHHS, IEpepoOICHHS
30epeKeHHS EKOCUCTEM | 3aXUCT O10pI3HOMAHITTSA Ta MPUPOTHUX
pecypciB
CormianpHuit CrpaBejinBi yMOBU besnexka, rigHa orara, pO3BUTOK
nparii MIepCOHATY
Po3BuTOK CIBHOT [TinTpriMKa MICLIEBOI EKOHOMIKH
Ta COIlaJIbHUX 1HII[IaTUB
JloCTyIHICTh MOCITYT 3abe3ne4eHHs piIBHOTO JAOCTYILY
JI0 JIOTICTUYHHUX MOCITYT
ETnunicTh Ta npo3opicth |BiakpuTicTh onepartiii
Ta BIMOBIJaJIbHE BEJICHHS O13HECY
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[IpoexTHMIT TiAXiA € Karami3aropoM TpanchopMarlii TpaauIiiHUX JOTICTUYHUX
CUCTEM Yy CTaJli, OCKUIbKHU JAa€ 3MOTY CUCTEMHO MiIIATH 0 PO3B’SI3aHHSI KOMIUIEKCHUX
3aBlaHb, IO MOTPEOYIOTh KOOPJWHAINI PI3HOMAHITHHX PECYPCiB, KOMIICTEHIIIH
Ta crerkxonaepiB. OcoOMMBICT CTBOPEHHS CTANUX JIOTICTUYHUX CUCTEM IMOJISTae
B HEOOX1THOCTI OJTHOYACHOI YBaru 10 MHOKHMHU KPUTEPIiB Ta 0OMEKEHb, 1110 POOUTH

OPOEKTHUM MiIX1J HAOUIbII AOLUIBHUM 1HCTPYMEHTOM YIIPaBIIiHHS.

Cdepu edexTHBHOCTI MPOEKTIB cTAMX JIOTicTHYHNX cucTeM 32 PMBOK 7 [3]

Codepa edpexTuBHOCTI creiikxoiaepiB (Stakeholder Performance Domain)
HaOyBa€ KPUTHUYHOTO 3HAYCHHS B MPOEKTAX CTAIUX JIOTICTHYHUX CUCTEM YHACIHIiJIOK
3HAYHOTO PO3IIMPEHHS KOJIa 3aIfiKaBlIeHUX CcTOpiH. OKpiM TPaauIiHHUX YYaCHHUKIB
(3aMOBHUKH, TOCTAYaJbHUKH, MIIAPSAHUKHA), 10 TMPOLECY AKTHUBHO 3aIy4arOThCA
€KOJIOT1YH1 OpraHi3ailii, MICIIeBl CIIJILHOTH, PETYJISTOPHI OpraHU Ta MPEJICTaBHUKU
MalOyTHIX MOKOJiHb. EQekTuBHICT, 1€l chepu BHU3HAYAETHCS  3JATHICTIO
HAJIAroPKyBaT MPOAYKTUBHI poO0OYl BIIHOCHHU 3 yCiMa CTEUKXOJIepaMU MPOTSATOM
yYChOTO JKHUTTEBOTO IUKITY TIPOEKTY.

Cdoepa epexruBHocti komanau (Team Performance Domain) BuszHavaeThbest
HEOOX1HICTIO (hOpMYBaHHS MUKAMCIHUIUIIHAPHUX KOMAaHM, CKIIaJ SIKUX Iependavae
€KCTIEPTIB 3 JIOTICTUKH, €KOJIOTii, COIioJIOrii, eKOHOMIKH Ta imkeHepii. Komanan
CTaIUX JIOTICTUYHMX TPOEKTIB MAalOTh BOJOAITH HE JIMIIE TEXHIYHUMHU
KOMIIETEHIISIMHM, ajieé ¥ PO3YMIHHSM TPUHLHUIIB CTAJIOTO PO3BUTKY, 3JaTHICTIO
OpaloBaTd B YMOBaX BHCOKOI HEBHU3HAYEHOCTI Ta TOTOBHICTIO J0O MOCTIHHOIO
HaByaHHsA. OcoOnuBa yBara MPUAUISETBCS PO3BUTKY KYJIBTYpH  CHIBIpalli
Ta BIAMOBIJATBHOCTI 332 IOBFTOCTPOKOBI HACIIJIKU PIIICHb.

Cdepa edexkTuBHOCTI MiAX0AYy 10 PO3POOJEHHS Ta KUTTEBOrO IHUKJIY
(Development Approach and Life Cycle Performance Domain) Bumarae aganTariii
TPaAUIIMHUX METOJIOJIOTIM YINpaBJIiHHS MPOEKTAMH O CIEHU(BIKKA CTATUX PIIICHB.
Lle nepenbavae BIPOBAIKEHHSI 1ITEPATUBHUX IM1IXO/1B JJIs TECTYBaHHS 1HHOBALIIITHUX
pitrens, inTerpariro npuniunis Design for Sustainability na Bcix eramax mpoekty
Ta PO3MMUPEHHS PO3TJSAY JKUTTEBOTO IHUKIY BiJl CTBOPEHHS JO KIHIICBOI
yTHUII3a1i1 KOMITIOHEHTIB CUCTEMH.

Coepa edextuBHocti maanyBanns (Planning Performance Domain)
y KOHTEKCTI CTaJMX JIOTICTUYHUX CHCTEM BH3HAYAETHCA HEOOXIAHICTIO 1HTErparii
MHOXXMHHM KpHUTEpliB Ta oOOMexeHb. [lmaHyBaHHA Mae OJHOYACHO 3BaXKaTH
Ha €KOHOMIYHI IMOKa3HHWKHU, €KOJIOT1YHI CTaHIapTH ¥ colliaabHi BUMOrH. Ile morpebye
3aCTOCYBaHHS cremiaiizoBanux MmetojiB, Takux sk Life Cycle Assessment (LCA),
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Total Cost of Ownership (TCO) Tta Social Return on Investment (SROI),
JUTsl BCEOIYHOT'O OL[IHIOBAHHS aIbTEPHATUB 1 MPUNUHATTA 30a1aHCOBAHUX PIILIECHb.

Coepa edexruBHOcTi mpoexkTHoi podorum (Project Work Performance
Domain) 3ocepemkyeTbest Ha 3a0e3nedeHH] epeKTUBHOTO BUKOHAHHS POOIT 3 OTJISIY
Ha mpuHIUNU cranocti. lle mepegbavae omTuMizaliito MPOIECIB IS MiHIMI3aIi
BIJIXOJIIB 1 CIOKMBAHHSI PECYPCIB, BUKOPUCTAHHS E€KOJOTIYHO YUCTUX TEXHOJOT1H
Ta MaTepialiB, a TaKOX 3a0e3MedeHHs] 0e3MeUYHUX YMOB Tparll Jjis BCIX YYaCHHKIB
npoekTy. OcolnuBa yBara nNpualIsi€TbCsl MOHITOPUHTY €KOJOTIYHOIO M COIIaIbHOTO
BILJTUBY T1J] 4aC BUKOHAHHS POOIT.

Cdepa edextuBHocTi mocrauanusi (Delivery Performance Domain)
B CTaJIMX JIOTICTUYHUX CHUCTEMAaxX PO3IIUPIOETHCS BiJ TPAAUIIIHHOTO 30CEPEIKEHHS
Ha (YHKIIOHAJIBHUX XapaKTEPUCTUKAX JI0 3a0e3MedyeHHs IIHHOCTI JJIS BCIX
creiikxonaepiB. Ilocrauanns mnepenbavae He JHINEe TEXHIYHI Pe3yibTaTH,
aje W JOCSITHEHHS EKOJOTIYHMX IIIed, coliaibHUX €(EeKTiB 1 JOBrOCTPOKOBOT
CTIAKOCTI CUCTEMH.

Cdepa edpexTuBHocTi BUMiproBanust (Measurement Performance Domain)
HaOyBa€e 0COOJMBOI CKJIQJAHOCTI 4Yepe3 HEOOXIAHICTh OJHOYACHOTO MOHITOPUHTY
€KOHOMIYHHMX, EKOJIOTIYHMX 1 COLIaJIbHUX TMOKa3HUKiB. CucTemMa BHUMIPIOBaHHS
Ma€ MICTHTH $IK TpPaJAMIIIHI TPOEKTHI METPUKHU (4Yac, OIOMKET, SKICTh), TakK
1 creuiagizoBaHl 1HAMKATOPU CTAJOCTl (BYIVIELIEBUHM CIiJ, CIOXUBAaHHSA PECYpPCIB,
COITiaJIbHUM BIUTHB).

Coepa edpexTuBHOCTI HeBu3HaveHocTi (Uncertainty Performance Domain)
0COOJIMBO aKTyajbHA JJIsl CTAJNUX JIOTICTUYHUX IMPOEKTIB 4Yepe3 BUCOKUM pPIBEHb
IHHOBAl[IMHOCTI Ta JOBIOCTPOKOBICTh BIUIMBY. IlIpoekTH MarwTh 3BaxkaTH Ha
KJIIMaTUYH1 3MiHH, €BOJIIOIIII0 €KOJOTIYHOTO 3aKOHOAABCTBA, TEXHOJOTIYHI TPOPUBU
Ta 3MIHM CHOXUBYMX npedepenuid. EdexkTuBHE ynpaBiliHHS HEBU3HAYEHICTIO
nependavae CleHapHe IUIaHYBaHHS, CTBOPEHHS aJalNTUBHUX PIIIEHb 1 pO3pOOJICHHS
MEXaH13MiB IIBUIKOTO pearyBaHHs Ha 3MiHU 30BHIIIHBOTO CEPEIOBHUIIA.
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Kocenko A.1O., Maptunenko M.O., Tecaenxo I1.0.
Hayionanvnuii ynisepcumem « Odecvka noyimexuikay

OCOBJIMBOCTI TA IPOBJIEMH KOMYHIKAIIIH
Y BEJIMKUX KOPIIOPATUBHUX IT-ITPOEKTAX

This article examines communication challenges in large-scale corporate
IT projects. It analyzes the impact of distributed teams, subcontractors, and varying
access levels on information flow. A systematic approach to communication
management is emphasized. This includes reliable channels, integrated platforms,
and role-based access control. Systematizing communication issues helps identify
risks and regulate access rights. It also supports transparency and measures
to prevent errors and conflicts.

Y cywacHux ymoBax MH(PPOBUX TEXHOJOTIH 1 3pOCTaHHS MacmTadiB
kopropaTuBHUX IT-npoekTiB 0OMiH 1HPOpPMALIIEIO € KIOYOBUM (PAKTOPOM YCHIITHOL
poboTu koMaH/. BiH BIuMBae Ha BC1 €Tany KUTTEBOTO IUKITY MPOEKTY — BiJ MOYATKY
710 3aBEPILIEHHA Ta MOJANbIIOI MIATPUMKHU. BUIbIIICTh TAKMX MPOEKTIB Peali3yOThCs
32 y4acTI0 KOMaHJ 3 PI3HUX MICT 1 KpaiH, 13 3aJydeHHSAM MiJIPSIHUKIB 1 QaxiBIliB
13 pI3HUM PIBHEM JIOCTYMY JO BHYTPILIHIX JTaHUX.

Taki yMoOBH 30UTBIIYIOTH OOCAT 1H(QOpPMAIIHHUX TIOTOKIB 1 CTBOPIOIOTH
pU3UKU — TyOJIOBaHHS JaHUX, BTPATy BAXKIMBHUX MOBIAOMIICHb a00 iX HENpaBUIIbHE
TaymadeHHsa. lle Takok Mo)ke BIUIMBAaTH Ha Oe€3MeKy Ta KOHQIIEHIIHHICT
iH(popmarii. 3rigHo 3 PMBoK, ynpaBiiHHS KOMyHIKaliIMH B MPOEKTaxX mnepeadaydae
MIPOIIECH CTBOPEHHS, 300py, Nepenadi, 30epekeHHsT Ta BIOPSAAKYBaHHS 1H(opMarlii,
1100 BoHa OyJia JOCTYIMHOK B HEOOX1AHUH Yac 1 B TpaBWJIbHOMY BUTJIs [1].

VY kopnopatuBHux IT-npoexTax 3HayHa YacTUHA 3aTPUMOK 1 TOMUIIOK BUHHKAE
yepe3 BIACYTHICTb Yy KOMaHJ €IMHOTO MIAXOJy A0 OpraHizamii poOOTH Ta YITKO
chopMyIbOBAaHUX BHUMOT JO KIHIIEBOIO pe3ysbrary. Koiau ydacHUKH MpPOEKTY
MO-pI3HOMY IHTEPIPETYIOTh 3aB/IaHHA a00 HE MAIOTh CIUJIBHOIO Oa4eHHs eTamiB Horo
BUKOHAHHS, 3pOCTa€ pU3UK JyONMIOBaHHS 3yCWJb, HENPABUIBHOTO PO3MOILTY
pecypciB 1 TMOSBU cynepewinBux pimeHb. [le31 cBoro OOKy NpU3BOIUTH
0 JIOAATKOBUX BHUTPAT dYacy Ha Yy3TOJDKEHHs, IOBTOpPHE BHUKOHAHHS pOOIT
1 BUMPABJICHHSI MMOMMIIOK, 1110 HETaTUBHO BIUIMBAE€ HA CTPOKHU peaiizailii Ta sSKiCTbh
KIHIIEBOTO TIPOJYKTY.

PoGora 3 BiggasleHMMM KOMaHJaMH Ta MIAPSAJHUKAMH B KOPHOPATUBHHUX

IT-npoektax mnotpedye He JnMIIe HAAIHHUX 1 O€3MeYHuX KaHalIiB OOMIHY
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iH(dopMarri€to, a i CHCTEMHOTO MAXOAY 10 opraHizaiii komyHikamii. e nepenbauae
BUOIp I1HCTPYMEHTIB, MO0 MHIATPUMYIOTh CHHXPOHHY W AaCHHXPOHHY B3a€MO/IIIO,
HANPUKJIa/ BiIeOKOH(GEpEHIlii, YaTH, eJIEKTPOHHY IMOIITY Ta IHTErPOBaHi IIaTGopMu
YVOPABIIHHS MpPOEKTaMU. BaxiauBuM € 3a0e3leyeHHsT KOHTPOJI  JOCTYIY
no 1iHdopMalii BIAMOBIAHO JO pOJIEH YydYacHHWKIB, IO Ja€ 3MOTYy 3axuIaTh
KOH(IAEHIIMHI JaHl Ta OJHOYAacCHO MIATPUMYBATH €(EKTUBHY CIHIBIIpALo.
Takox HEOOXiAHO BHOPOBAIKYBaTH MeXaHi3Mu (ikcalii Ta I[IEHTPaTi30BaHOTO
30epiraHHsl JOKYMEHTIB 1 MOBIAOMJIEHb, 100 YHUKHYTH BTPAT KOHTEKCTY IMPOEKTY
iJ] yac poTallii mepconany ado 3axydeHHs HOBUX y4acHHKIB. CydacHl 1HCTPYMEHTH
KOMYHIKallii MalpTh JONOMaraTd MacluTaOyBaHHIO, aBTOMAaTH3allli Ta THYYKOMY
HQJIAITYBAHHIO IMpaB JOCTYIly 3aJIeKHO Bia pojed 1 3aBaaHb. [IpaBuibHO
HaJAITOBAaHUN JOCTYN Ja€ 3MOTY BHU3HAYUTH, sika iHdOpMalis Ta B SIKOMY 00Cs3i
HAJIAEThCS KOXKHOMY y4acHHKY [2, 3].

Cucremarusanis npooiieM KOMyHiKauii y koprnopatuBHux IT-mpoekrax e
BXJIMBUM KPOKOM [IJIsl IMIJBUIIECHHS €()EKTUBHOCTI YNpaBliHHA 1H(OpMaIiiHUMU
notokamu. BoHa nae 3Mory 4iTko BU3HAYUTH JDKEpesa PU3UKIB 1 MPIOPUTU3YBATH
3aX0M IMOJO iX YCYHEHHS, CHpPSAMOBYIOYM pPECypcH Ha KPUTHYHO Ba)JIMBI
acnektu. Ha puc. 1 300paxkeHO y3arajibHeHy KiacuQiKalil0o YHUHHHKIB,
0 3yMOBIIOIOTh  YCKJIQMHEHHS OOMIHYy iHQoOpMaIli€r0 MK  KOMaHJaMu
Ta nigposauiamu B [T-npoekrax.

wiaqui‘ TexHi4Hi
* Yacosi nosacu ) + BiacyTHICTb iHTerpauii
* [eorpagivHa BiafaNeHiCTL « dparMeHTaLif NOTOKIB

* HectabinbHui 38'A30K * 3acTapini iHCTpyMeHTH
* MponyckHa 34aTHICTb

MpiopuTeTHI KOHMpNIKTK
* Po36ixHoCTi uinen

» Bap'epn . « KOHAIKTK y poanogini pecypcis

* KynsTypHi BIAMIHHOCTI

* HeBnesHeHICTb

* CTpax B3aemogii
MNepeBaHTaXeHHA iIHQopMaUielo
* HaamipHicTb nosiaoMneHb

. » BaraTo kaHanis
CeMaHTU4HI ) )

= BigMiHHOCTI TepmiHonorii . -
e
« HeoHaKoBe TyMaveHHs Npobnemn KoMy HiKaLinA

* KOpnopaTuBHWA XaproH /’

OpraHizauinsi

* CknagHa CTpyKTypa

» Biopokpartin

* baraTo NPOMIXXHUX NaHOK

Mcuxonoriyxi

MNpaBoBi Ta HOpMaT MBHI
* OBMexxeHHA perynaTopis
* OBMeXKeHHA Ha BUKOPUCTaHHA NeBHUX TexHonoria abo nnardgopm

3MiHKM B KOMaHaax
* MNUHHICTL Kaapis
* Hosi y4yacHuku 6e3 oHbopaunHry

IHhopmayinHi

* Joctyn (RBAC, ABAC) o
* Hep4acHe OHOBNEHHS IHTerpauiiHi obmMexxeHHs

* BiacyTHICTE CX0BMLL + MNpobnemun B3aeMOLil MiXK CUCTEMaMK

* Pi3Hi Bepcii nporpamHoro 3abesneyeHHs

* O6mexeHHA APl abo HecTauya pokyMmeHTauii ons iHTer pauii

Puc. 1. [Ipobremu komyHnikaiii kopmopatuBHux I T-nmpoekTiB
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OTxe, cucreMaruzaillisi mpo0iaeM KOMyHiKalii y koprnoparuBHux [T-nmpoekrax
€ BAXJIMBOIO JJis1 3a0€3[E€YEHHs YITKOTO KOHTPOJIO JOCTYyHy JA0 1H(opMmallii,
YHOPSAIKYBaHHS KOPHMOPATHBHHUX MPOIECIB 1 MiJBUIIEHHS MPO30POCTI B3aEMOIi
MDK KomaHjaMu. Takuii migxXig [a€e 3MOTy CHUCTEMHO BUSBIISITU TOTEHIIIMHI
PU3MKH, PETYJIIOBATH TpaBa YYaCHUKIB MPOEKTY BIAMOBIIHO N0 iX poJieid 1 piBHS
ToBipH Ta (opMyBaTH NIATPYHTS [JIs TUTAHYBAHHS 3aXOiB IIOJ0 3amoOiraHHs
1H(OpMAIITHUM TOMIJIKAM 1 KOH(MITIKTaM.
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Kocenxo H.B.
Xapkiecbkuil HayioHAIbHUL YHIBepcumem micbko2o cocnooapcmea im. O.M. bexemosa

YITPOBA/ZKEHHSA 'HYYKHUX
HUPPOBUX IHCTPYMEHTIB VR TA AR B OCBITI

The article reveals the potential of virtual and augmented reality as flexible
digital tools for engagement in the educational process. The theoretical justification
of the feasibility of introducing VR/AR technologies into the educational environment
Is carried out, their functional and didactic features are analyzed. The advantages,
limitations and prospects of using these tools in the formation of cognitive activity,
critical thinking, spatial imagination and digital competence of education seekers are
determined. The need for methodological integration of VR/AR into pedagogical
design and personalization of learning is substantiated.

[udporizailiss OCBITM BHMarae IMepPEOCMHUCIICHHS TPAAUIIAHUX TIIXO01B
70 OpraHi3aiii HaBYAJbHOTO IMpolecy. ['HydKiCTb, aJaNTHUBHICTh Ta 3aIy4YCHICTb
CTalOTh BU3HAYAJIBHUMHU XapaKTEPUCTHUKAMU CY4aCHOrO0 HABYAJIBHOI'O CEpEOBHIIIA.
Cepen mmpokoro crekTpa nu(poBUX TEXHOJOTIH OCOOIWBY yBary MpPUBEPTAIOThH
iHcTpyMeHTH BipTyainbHOi (VR) Ta nomoBHeHoi (AR) peanbHOCTI, sIKi JalOTh 3MOTY
CTBOPIOBaTH 1HTEPAKTUBHI OCBITHI MTPOCTOPU 3 BHUCOKHM pPIBHEM KOTHITHUBHOT
Ta eMOlIHOI 3amydeHocTi. Bonu He mume TpanchopmMyroTh (GOpMH TMOJaHHS
HABUYAJILHOTO MaTepiaiy, alie ¥ 3MIHIOIOTh caMy MPUPOY OCBITHBOI B3a€MO/III.

VY kjmacuuyHOMY pO3yMiHHI HaBUaHHS Iependavae JIHIHHY mo0y0BY OCBITHROT
B3a€MO/I1i: B1Jl BUKJIAJJaHHSI TEOPETUYHOTO Marepiaidy J0 HNEPEeBIPKU MOro 3aCBOEHHS.
['Hyuke HaBUaHHS, HATOMICTb, CIIMPAETHCS HA 1HAUBIIyaJIbHI OTPEOH, PI3HOMAHITHICTh
dopmariB momanHs iHMOpMAaIlii, aganTUBHICTE 10 3MiH cepenoBuma [1]. [udposi
TEXHOJIOT1i HOBOTO IMOKOJIIHHSA, 30kpeMa VR Ta AR, BiAMOBIZAIOTH IIUM KPUTEPISIM,
OCKUIbKM Jal0Th 3MOTY MOJICJIIOBAaTU BapilaTUBHE OCBITHE CEPEOBUILE, THYYKE
710 CTUJTIO MUCIICHHS, TEMITY CIIPUUHSTTS Ta PiBHS TOTOBHOCTI 3/100yBaya.

VR/AR-TexHOMOTii 1HTErpyIOTHCS B CydYaCHY OCBITHIO MapagurMy, Iio
nependavyae He JIMIIE TPAHCISIIIO 3HaHb, @ i AKTUBHE KOHCTPYIOBAHHS HABYAJIBHOIO
nocBiAy; 1€ 3a0e3nedye HaleXHUM CTYyNIHb 1HTEPAaKTUBHOCTI, 3aly4€HICTb
70 HaBYAJIBHOIO CEpelOBUINA Ta BUCOKY MOTHBalil. BipTyanbHa peasbHICTb
CTBOPIOE TIOBHICTIO 3MOJIEJIbOBAHE CEPEJOBHINE, W0 JONOMAara€ MpPOBOAUTU
CUMYJIAILII, €KCTIEPUMEHTH ¥ PEKOHCTPYKIIii, SIKI € HEJOCTYIMHUMU B TPAAMIIHHUX
ymoBax. JlomoBHeHa peanbHICTh 30arauye (I3MYHE CEPENOBUILIE HAaBYAHHS
IMPpOBUMHU  €JIEeMEHTaMU, PO3IIUPIOIOYKM Horo (yHKIIOHAIBHI Mexi. OO0uaBi
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TEXHOJIOT1i CIIPUSIIOTh PO3BUTKY MPOCTOPOBOTO MHCIICHHS, KPEATUBHOCTI, JIOTTYHOMY
aHainizy, GopMyBaHHIO KJIIOYOBHX KOMIIETEHTHOCTEH Y CTYACHTIB.

Huni icHye uymMmano mochipkeHb [2], CHpsAMOBaHMX Ha BCTAHOBIICHHS
noteHuiitHoi pomi, sky AR 1 VR MoxyTh 3a0e3neunty B MOKpAUIEHHI HABYAHHS,
HAJal04YM  CTyJeHTaM TMPaKTHYHUA JOCBIA y PpI3HUX OCBITHIX Tramy3sx,
BUKOPHUCTOBYIOUM TEXHOJIOT1i JIOMOBHEHOI Ta BIPTyaJbHOI pEajbHOCTI IS
MOJIETTIOBaHHS HABYAIBHUX CEPEIOBHIIL.

Edextusne BripoBamxkenuss VR/AR B ocBiITHIN npoliec nepeadayae [2]:

— IIUJIbOBE OPIEHTYBAHHS Ta MPOTHO3YBAHHS Pe3yJIbTaTIB;

CTBOPEHHSI CLICHAPIiB IHTEPAKTUBHOI A1SUILHOCTI;

1HTErpallilo B HaBYaIbHI IPOTPAMH;

— 1HCTPYMEHTH OI[IHIOBaHHS pe3yJIbTaTiB B3a€EMOJI1 3 HU(PPOBUMHU 00’ €KTaMHU.

VR/AR nmaroTe 3Mory peanizoByBaTH MPOEKTHE, AOCIITHUIIBKE, TPOOIEMHO-
OpIEHTOBAaHE HaBYaHHS 3 BUCOKUM pIBHEM NepcoHaiizaiii. Ll TeXHOIOor1i CTBOPIOIOTH
YMOBH JUIsl CaMOCTIHHOTO a00 TpyMOBOTO 3aHYpeHHS B  MOJICITIOBAHHSA
peaNnpbHUX CHUTYyallild, JUIsi e(PEKTHUBHOTO PO3B’SI3aHHS MPAKTHYHUX 3aB/IAaHb
1 eKCIIepUMEHTYBaHHsI B Oe3nedyHoMmy IdpoBoMy cepenoBuimi. CTyIeHT €
HE TAaCHBHHUM 3/100yBauyeM 3HaHb, a AKTHUBHUM YYaCHHKOM OCBITHBOTO TIPOIIECY,
3aTHUM TPUMMATH PIIICHHS, aHAI3yBaTH HACIIAKW, (OpMyBaTH 1HIWBIIYyalIbHY
TPA€EKTOPII0 Mi3HaHHA. Takuil MiAXiJ COpusie PO3BUTKY HABUYOK JIOCTITHUIIBKOT
JISIIIBHOCTI, KPUTHUYHOTO MHCJIEHHS, camopediekcii, BIIITOB11aJIbHOCTI
Ta CIIPOMOKHOCTI 10 MDKIMCUHMIUIIHApHOI 1HTerpauii. I'Hyukicte VR/AR mnonsrae
B MOXKJIMBOCTI aJianTariii 0 1HAUBIIyaIbHOTO TEMITy W CTUJIIO HaBYaHHSI, 1HTETrpaIlii
B PI3HI MOJENl OCBITHBOTO mIpouecy (TpaauuiiiHa, AUCTaHIIMHA, 3MilIaHa (opma),
a TaKkoX Yy CIPHUSHHI 1HKIIO3UBHOCTI. [lompu oueBHIHI mepeBard, BUKOPUCTAHHSA
VR ta AR cynpoBOaKy€ThCS HU3KOKO OOMEKEHbD:

TEeXHIYHA JOCTYMHICTh (BapTIiCTh 00JaHAHHS, IHPPACTPYKTYPHI YMOBH);

noTpeda B creliajibHIN MiArOTOBII NEJaroriyHux KapiB;

nedIIUT IKICHOTO HAaBYAJIBHOT'O KOHTEHTY YKPaiHChKOIO MOBOIO;

ncuxo@i310J0r1yHl 0OMEXEeHHsT (TpuBajie nepeOyBaHHS Yy BIPTYAJIbHOMY
CEpEIOBUILI MOKE CIPUYMHHUTH BTOMY, JI€30pI€HTALlII0, TOTPEOyE peraaMeHTyBaHHS
TPUBAJIOCTI 3aHYPEHHS).

Po3p’s3aHHs  3a3HaueHUX MpoOjeM NOTpedye KOMIUIEKCHOIO —MiJIXOMY,
0 nependavyae MIArOTOBKY KaJpiB, IHPPACTPYKTypHE 3a0€3MEUEHHS] Ta CTBOPEHHS
SKICHOT'O MeIaroriyHoro KoHteHty. [logomanns nux 6ap’epiB BUMarae iIHCTUTYIIHHOT
HOIATPUMKH, PO3pOOJIEHHS HOPMATUBHO-METOIWYHOI 0a3zH, MIABUUIEHHS LHUQPPOBOI
KOMITETEHTHOCTI TIe1aroris.
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VR ta AR BigKpuBarOTh MOXIJIMBOCTI JJIs adanTallii HaBYAJIbHOTO IPOIECY
10 1HAMBIAYATIbHUX TPAEKTOPIM 31100yBauiB OCBITH. [HAMBIAyanbHUl Temm, ¢popmar
nojanHs iHoOpMaIlii, CKIaJHICTh 3aBlaHb — yce IIe MOXKe OyTH HaJalTOBaHO
BIJIMOBIIHO /10 OcOOMCTICHUX NOTpeO. Lle Haa3BUYailHO BaXKIUBO Ui CTYIEHTIB
3 PpI3HUMH CTWISAMH HaBYaHHS, pPIBHEM IMONEPEAHbOI IMIJTOTOBKH, MOBHHMH
a00 KOTHITUBHUMU OCOOJUBOCTSIMHU.

[Tomanbmii qocmimxeHHs B 11K cdepl MaroTh OyTH CIIpsIMOBaH1 Ha:

— CTBOPEHHS QJalTUBHUX HABYAIBHUX CHUCTEM, IO MNoeaHyioTh VR/AR
31 MITYYHUM 1HTEJIEKTOM JIJIsl IEPCOHATI30BaHOTO HABYAHHS;

— eMIIPUYHE OLIHIOBaHHS €(EKTHUBHOCTI 3aCTOCYBaHHS TEXHOJIOTIN y PI3HHUX
JUCIUATUIIHAX;

— po3poOJieHHsl MenaroriyHux Mojened 1 cranaaptiB iHTerpauii VR/AR
y HaBYaJIbHI IJIaHU,

— BuBueHHs BIUMBY VR/AR Ha dopmysanns soft skills pazom 3 emomiiinum
IHTEJIEKTOM, KPEaTUBHICTIO, KOMaHIHOIO POOOTOIO.

BipryanbHa il J0ONOBHEHa peanbHICTh — 1€ €(EeKTHBHI THY4YKi IU(POBI
{HCTpYMEHTH 3alydeHHs 3700yBadiB OCBITH. IX YNpOBaJKeHHsS 3MIHIOE XapaKkTep
OCBITHBOI B3a€MO/I1i, MIJBUILYE SKICTh HABYAJIBHOTO JOCBIAY Ta CTBOPIOE YMOBHU
Ul TEPCOHANII30BAHOIO, AaJaNTHUBHOTO HaBYaHHs. [lepcrieKTMBHUM HampsiMOM
NOAAIBIINX JOCHIKEHb € POo3pO0JICHHs Menaroriunux mojeneut inrerpamii VR/AR
y HaBYaJIbHI KypCH, EMITIIPUYHE BUBYEHHS €(PEKTUBHOCTI TaKUX TEXHOJIOT1H, a TaKOK
(opMyBaHHS IUPPOBOiI KyJIbTYpHU OCBITHBOTI'O CEPEAOBHILA.
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Kyaikos O.M.}, Beapiii 1.1.7
YYepracvruii deporcasnuii mexnono2iunuii ynisepcumem
2Jlepaicasne nionpuemcmeo « Ykpaincokutli HAyKo0-00CHiOHutl iHCmumym padio

i menebauennsy, Hayionanvnuii ynisepcumem «Odecvka noiimexmikay

METO/A YIIPABJIIHHA NIOPT®EJIEM ITPOEKTIB
Y COEPI JOPOXHBOI'O BYAIBHULITBA

In the context of uncertainty in the road construction industry in Ukraine,
project portfolio management should be systematic, flexible and strategically
oriented. Effective management of a road project portfolio at the implementation
stage requires not only adherence to schedules and budgets, but also
active coordination of participants, digital monitoring and adaptation
to changes. The proposed method combines strategic planning with management
flexibility, which ensures sustainable infrastructure development even
in conditions of instability.

B ymoBax TypOyJI€HTHOrO 30BHIIIHBOTO CEPEIOBHUINA, XapaKTEPHOrO s
ramy3i JOpOXKHBOTO OyNIBHMIITBA B YKpaiHi, ympaBiiHHSA MOpTdeaeM MpPOEKTIB
Mae OyTH CHCTEMHMM, THYYKMM Ta CTPATEridHO Opi€HTOBAHMM. MOro rojioBHa
MEeTa ToJsITae 'y 3a0e3leueHHi Y3TOHKEHOr0 Ta e(EeKTUBHOTO BHUKOHAHHS
1HPPACTPYKTYpHUX 1HILIATHUB, /1€ KOKEH MPOEKT PEali3yeThCsl B paMKax BU3HAYCHUX
0OMEKEHb 13 IOCATHEHHSIM 3aIlUIAHOBAHUX PE3YJIbTATIB.

Y pobori [1] aBTOpamu 3ampomoHOBaHO MeToa (OpMyBaHHS MOpPTdETiB
IPOEKTIB y Talmy3i AOPOKHBOrO OymiBHUITBA. EdexTuBHE ympaBiiHHS mopTdenem
IIPOEKTIB JIa€ 3MOTY JiepkKaBi a00 perioHy BTLIIOBATH CTPATETiuHY 1HPPACTPYKTYpHY
HOJITHKY, ONIEPAaTUBHO pearyBaTH Ha 3MiHM 30BHILIHIX YMOB, 3a0e3MeuyBaTh MPpo30PiCTh
YIPaBIIHCHKUX PIIICHB 1 MIATPUMYBATH CTA0LIBHY pOOOTY TPAHCIIOPTHOT Mepexi [2].

Metoro 1BOro AOCHIKEHHS € Po3poOKa METOJy YHpaBiiHHA HopTdernem
MIPOEKTIB Y cpepi TOpOKHBOTO OYNIBHUIITBA, IKMI HABEJICHO Ha puc. 1.

1. Inimiamiss moprdens MPOEKTIB y Tally3l JOPOXHBOTO OYJIIBHUIITBA.
dopmaiizyeTbCsl PIIICHHS TPO YIpaBIiHHS MOPTHETeM IPOEKTIB, BU3HAYAKOTHCS
BI/IMOBIJAJIbHI OpPraHu, OKPECTIOITHCS MEXI, JKepena (iHAHCYBaHHS, a TaKOXK
NoNepeHLO aHATI3YIOThCS MacIITabu, reorpadis Ta KIFOYOB1 BUKIUKH peati3allii.

2. HamoBHeHHs 1HQoOpMaliifHOI 0a3uW YNpaBIIHHIA MHOPTQENEM MPOEKTIB.
3miiicHIOETRCSL 301p MOBHOI 1H(OpMAIli 100 MOTCHIIWHUX MPOEKTIB mOpTdes:
TEXHIYH1 XapaKTepUCTUKH, (PIHAHCYBaHHS, CTaJli BUKOHAHHS, MICLE PO3TalllyBaHHS,

PHU3UKH, JOKYMCHTHU Ta COHiaHLHI/Iﬁ BIIJIUB.
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1. Ininianis nopTdent IPOEKTiB ¥ TaTy3i JOPOKHBOIO OYIiBHHUIITEA

2. HanopHeHHA 1H(GOPMAIIHHOL 0a3H YIPABIIHEA DOPTHETeM
IPOEKTIB Y TATy31 JIOPOKEBOr0 OyIIBHHITEA
als

ry

3. IneHTH(IRALIA CTPATEr{MHEX, TAKTHUHHX Ta ONEPAIiHHEX minel

L 2

4. Bu3sHaueHHA 0CHOBHHX iHMHMKaTOpiB edexTHBHOCTI (KPI)

5. VaromkeHna

: i 6. BH3HAYEHHA MIKIPOEKTHHX 3aTeKHOCTeH
31 CTEHKXOIACpaM

Y
7. CxiazgeHHs KapTH pecypciB
L7
8. OmrmMisamia posmoaLTy pecypeis

9. Po3podka IiIaHy KOOPIHHALIL IOPTHELL
IIDOEKTIB

10. BeTaHoBICHHA KOHTPOIBHHX TOIOK

Y

11. Po3poOka mabIoHIB 3BiTHOCTI

12. BripoBa/IKeHHA THQPOBHX CHCTEM
MOHITOPHHTY

Hi

13. Buxonyrotbea KPI?

14. InenTrbiRANiA TyTIHBHX 30H TOpTdeLa

Y
19. TTopiBHAHEA 3 15. TlobymoBa crenaplis yIpaBmHHA
m1agosHMH KPI PH3HKAMH

16. BusHaucHEA TOTIKH TPIOPHTH3AMII
20. ®opMyBaHHA BHCHOBKIB Ta [IDOEKTIE
Ipomo3HIii

7. Ilepesipka cTaHy
RUKOHAHH IOPT(emng’

18. 30ip GaKTHUHHX JAHHX PO peali3aliio

Puc. 1. Meroa ynpaBiiHHs nopTdesieM MPO€EKTIB y rainy3l JOPOKHbOro OyA1BHULITBA

3. InmeHtudikamis CTpaTeriyHMX, TAKTUYHUX Ta OMNEpalliMHUX IIUIeH.
DopMyITIOIOTHCS 1111 YIPABIIHHS HA PI3HUX PIBHIX — BiJ PO3BUTKY IHPPACTPYKTYpH
710 pallOHAJIbBHOTO BUKOPUCTAHHS PECYPCIB, sIKI MAalOTh OyTH JIOTIYHO OB’ s3aH1 MiX
c000¥0 11 3a0e3MeUeHHS IIJIICHOCTI YIIPaBIIHCHKOTO ITiIXOTY.

4. BusnadyenHs kiaro4doBux iHAuKaTopiB edextuBHOCTI (KPI). Ominrororscs
KJIFOYOB1 TIOKA3HUKHW JOCSATHEHHS Ilijiel (Hampukiaa, oO0cAr BUKOHAHHMX POOIT,
¢iHaHCyBaHHSA, €KOHOMIis wacy), mo QopmyoTtbes 3a mnpuHmunmamu SMART
1 TOTO/KYIOTHCS 31 CTEHKXOJIIepaMu IS MOAAIBIIOTO MOHITOPUHTY.
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5. VY3romxkeHnHs 31 crehkxoigepaMu? Yci HampamioBaHHSA Y3TOKYIOThCS
3 OCHOBHUMH 3allIKaBJICHUMH CTOPOHAMH (BJIaJa, TPOMAAM, MiAPSTIHUKH, TOHOPH),
110 JTO3BOJISIE TBUIIUTH MPO30PICTh, 3SMEHIITUTH PU3UKH 1 32 TOTPEOH, TOBEPHYTUCS
1o kopekiii mineit abo KPI (1. 3).

6. BusHaueHHA MIKIPOEKTHUX 3aJICKHOCTEH. AHATI3YIOTHCS 3B SI3KH MK
NPOEKTAMHU 3a TEXHIYHUMH, JIOTICTUYHUMH, (HIHAHCOBUMH YU HOPMATUBHUMHU
acniekTamu; OyJyeTbCs MAaTpUIS 3aJICKHOCTEH, SKa JI03BOJISIE YHUKHYTH JTyOJIFOBaHb
1 3a0e3meuye 371aro/PKeHe IJIaHyBaHHS peaizailii.

7. CkimananHs kaptu pecypciB. [lpoBoauTbest 1HBEHTapu3allisi HasBHUX
pecypciB (TexHIYHUX, (PIHAHCOBUX, JIOJCHKUX, 1H(POpMAIINHUX) 13 JeTani3alliero
3a perioHaMu Ta TepMiHamu. llg kapra cTaHe OCHOBOIO /I TOJAJBIIOTO
e(hEeKTUBHOTO PO3MOALTY PECYPCIB.

8. OnTumizariis po3noainy pecypciB. Ha ocHOBI pecypcHOI KapTu TIaHy€ThCS
rpadik BHUKOPUCTAHHSA PECYpPCIB 3 ypaxXyBaHHAM OOMEXEHb 1 MPIOPUTETIB,
13 3acTtocyBaHHsAM Mojened omnrumizamii. Ile mo3Bomse MiHIMIZyBaTH MPOCTOi
Ta YHUKATU KOH(MIIKTIB M1 IPOEKTAMH.

9. Po3pobka miany koopauHaili moprtdens mpoekTiB. CTBOPIOEThCA IIJIaH
B3a€MO/JIIi YYaCHUKIB MOpT(ens 3 YITKUMHU MpaBWIAMU, KaHajaMd KOMYHIKaIli
Ta BiAnmoBigaidbHOCTSIMH. Lle 3abe3neuye ckoopamHOBaHy poboTy Oe3 mayOroBaHHS
byHKIIIH.

10. BcranoBiieHHS KOHTpOJIbHUX TOUOK (milestones). BuzHauaioTbcsi OCHOBHI
ertanu peanizauii (milestones), 3a SKMMH KOHTPOJIFOETHCS X1J BUKOHAHHS POOIT.
Lle no3BoIIsiE ONIEPaTUBHO BUSIBIISATH 3aTPUMKH Ta KOPUTYBATH Jii.

11. Po3pobka m1aGnoHiB 3BITHOCTI. POpMyIOTbCS YHI(IKOBaHI II1a0JIOHH
3BITIB I (pikcarlii mporpecy HpPOEKTIB 3a OCHOBHUMM HampsiMaMu — (iHAHCH,
rpadik, TEXHIYHI pe3yJibTaTH, PHU3UKU, 110 3a0e3nedyye Npo30picTh 1 SKICTh
YIPaBIIHCHKUX PIIICHB.

12. BopoBamkeHHs: 1UGPOBUX CHCTEM MOHITOPUHTY. BHUKOpHUCTOBYIOTHCS
aHamiTH4YHI TutaTdhopMu I 300py M Bi3yamizaiii JaHMX Yy peaJbHOMY daci.
Ile cmpusie MBUAKOMY pearyBaHHIO Ha MNpoOJeMU U MiJABUIILYE JAOCTYIHICTh
1H(opMarii 11 BCIX yYaCHUKIB.

13. Bukonytotbca KPI? IlpoBoauThcs anaii3 qocsirHeHHs: BcraHoBiieHux KPI;
y pasl BIAXWICHb, TO TOBEPHEHHSA A0 KOpeKIi 1iaed (m. 3), SKI0 MOKAa3HUKHU
BIJIMIOBIJAIOTh OYIKYBaHHAM, TO MEPEX1] 10 HACTYMHOro eramy (1. 14).

14. Inentudikaiis YyTIMBUX 30H mnopTdens. BuzHavarOTbCS MPOEKTH
a0o0 MUISTHKYM, HaOUIbIl Bpa3JiMBl 10 pU3UKIB (Moroga, OOMOBI aii, 1IHU, TEHJEPH).
Lle no3BOJISIE CKOHIIEHTPYBATH YIPABIIHCHKY YBary Ha mpoOJIEMHUX MOMEHTAaX.
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15. IToOGynoBa cueHapiiB ynpaBmiHHS puzukamu. Po3poOka ambTepHaTUBHUX
CUEeHapiiB A1l Ha BUIAMOK peali3alii pU3UKIB 13 UYITKUMH YMOBAaMH 3alycKy,
pecypcaMu Ta O4iKyBaHUMU HACIKAMU, IO MIBUIIYE CTIMKICTh TOPTdEIs.

16. BuzHaueHHs JTOTIKH TPIOPUTH3ALIT TPOEKTIB. BCTaHOBIIOETHCS OOTPYHTOBAHUIA
MOPANIOK peastizailii MPOEKTIB 13 BUKopucTaHHAM Jorictuunux crpateriit (FIFO,
LIFO, FEFO, HIFO), o no3Bosie eheKTUBHO PO3MOIUIATA PECYPCH.

17. TlepeBipka cTany BUKOHaHHS TOpTdens? 3MiiCHIOEThCS pEeryigpHa OIliHKa
BIJIMOBIJHOCTI XOAY peai3alii 3allaHOBaHUM ULUISIM; 3a MOTpeOu BinOyBaeThCs
MOBEPHEHHS /10 KOPEKIlii pU3HKIiB 1 clieHapiiB (1. 14).

18. 36ip dakTnuHux naHux Opo peanizamiro. DiKcyeTbesa Bes 1HGOpMALis
010 peasizailii npoekTiB (Hokymentu, ¢oto, GPS-nani, Binryku), mo 3adesneuye
MOBHOTY aHAJITHKHU ¥ KOHTPOJIb 32 BUKOHAHHSIM.

19. TlopiBasiaast 3 mianoBumu KPI. ®daktuyni pes3ynabTaTH 31CTaBISIOTHCS
3 MUIAHOBUMU 1HJAMKATOpPaMU JJIsl OI[IHKU €()EeKTUBHOCTI peasizalii. 3a HEOOX1HOCTI
MPOBOJUTHLCS KOPUTYBaHHS nopTdens (mepexia ao m. 14).

20. ®opmyBaHHSI BUCHOBKIB Ta npono3uliid. ®opmyeTbes 3BIT 13 BUCHOBKaMH,
BUSBJICHUMH TMpoOJieMaMu Ta PEKOMEHIALISIMH [JIs TMOJAIBIINX TMPOEKTIB,
II0 CJIYTY€ OCHOBOIO ISl MAOyTHHOTO CTPATEr1YHOTO TJIaHyBaHHS.

Otxe, edexTuBHE yMpaBIiHHSI MOPTQENIEM TOPOKHIX MPOEKTIB HaA eTari
peamizanli BHUMarae He JMILE JOTPUMAHHS rpadikiB 1 OK0OJKETy, a W aKTHBHOI
KOOpAWHAIl y4YacHUKIB, HUGPOBOTO MOHITOPUHTY Ta ajanTaiii a0 3MiH.
3anponoHOBaHUI METO/I MOEHYE CTPATETIYHE TUIAHYBAHHS 3 THYUYKICTIO YIIPABIIIHHS,
110 3a0e3neuye CTIMKUNA PO3BUTOK 1HPPACTPYKTYpH HABITh 32 YMOB HECTAO1ILHOCTI.
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Kynax M.B.
Kuiscokuii nayionanvHuil yHisepcumem 6y0isBHUYmM8a i apximexkmypu

CTAH I IEPCIEKTUBU PO3BUTKY IHOOPMAIIMHUX CUCTEM
JIAT'HOCTUKU TEXHIYHOI'O CTAHY BYAIBEJIb TA CITOPY ]

The safe operation of buildings and structures depends on the timely detection
of defects, damage and the overall technical condition of structures. It is established
that information technologies open up new opportunities in the field of diagnostics
of the technical condition of buildings and structures. The active participation
of the state in the formation of the regulatory framework, support for pilot projects,
and the development of scientific research in this area will contribute to the
widespread use of modern monitoring systems.

besneuna excrutyaraiiisi OyaiBesb 1 CIOPY/ 3AJICKUTH BiJl BYACHOTO BUSBIICHHS
ne(eKTiB, MOMIKOKEHb Ta 3araJIbHOT0 TEXHIYHOTO CTaHy KOHCTpyKIiil. Kpim 1poro,
e(eKTUBHE YMOpaBIiHHA TEXHIYHUM CTaHOM OyJiBelb 1 CHOPYJ HEMOXKJIMBE
0e3 ympoBa/DKEHHS Cy4YaCHUX IUMPOBUX TEXHOJOTIA. Y 3B’S3Ky 3 MMM 3pOCTA€
aKTYaJIbHICTh 3aCTOCYBaHHS 1H(OpMALIHUX TEXHOJOTINH i 300py, aHami3y
Ta Bi3yali3allii JaHuX MPO TEXHIYHHUN CTaH 00’€KTIB HEPYXOMOCTI. YTNPOBAIKECHHS
IM(PPOBUX CUCTEM MOHITOPUHTY JAa€ 3MOTY MIABUIIATA TOYHICTh J1arHOCTHKH,
BYACHO pearyBaT Ha HETaTHBHI 3MIHM B KOHCTPYKIISIX 1 ONTHUMI3yBaTH BUTPATH
Ha OOCTexeHHS Ta peMOHT [l]. YV 1bOMYy KOHTEKCTI BaXKIIMBUM 3aBIaHHIM €
dbopmyBaHHS Bi3ii MalOyTHHOTO TAKWX CHUCTEM, IO CHOPUATAME 3MEHIIICHHIO
eKCIUTyaTallliHUX pU3HUKIB, MIJABUIIEHHIO O€3MeKH Ta TIPOJIOBXKECHHIO TEPMIHY
cinyx0u 00’exTiB. [H(oOpMaliitHi TEXHOJOTil CYTTEBO PO3MIMPIOIOTH MOKIMBOCTI
MOHITOPUHTY Ta aHali3y CTaHy KOHCTPYKIIiH, Jar04u 3MOTYy ONEpPaTUBHO pearyBaTu
Ha 3MiHH Ta MOTIepeKYBaTH aBapii (Tadir. 1).

[ndopmarliiftHi cucTeMu M1arHOCTUKK TEXHIYHOTO CTaHy OyJiBelb 1 CHOPY[
nepeOyBalOTh Ha e€Tami CTPIMKOTO PO3BUTKY. BUKOpHCTaHHS 1HHOBAIIHUX
texHoJori, 30kpema loT, Al, Digital Twins ta AR, BiaKpuBae HOBI TOPU3OHTH
y chepl MOHITOPUHTY Ta YMPABIIHHS XKUTTEBUM IMKIOM 00’ €KTiB. MaiOyTHE
3a IHTErpPOBAaHUMH, ABTOMATH30BAaHUMH Ta THTEICKTyAIbHUMH CUCTEMaMU, 31aTHUMHU
3a0€3IeUYNTH HAIIMHICTD 1 IOBFOBIUHICTH OY/IIBEIHHOTO (DOHITY.

BaxxnuBuM HampsiMOM PO3BUTKY 1H(QOpMALIHHUX CUCTEM Yy JOCIIIKYBaHIN
cdepi € iHTerpamis 3 TexnonorisiMu [arepuety peueit (10T). YcraHoBieHHs Mepexi
CEHCOpiB, IO TepenarTh 1HGOPMAII0 B pealbHOMY 4aci, J1a€ 3MOTry MOCTIHHO
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BIJICJTIIKOBYBAaTH KJIFOYOBI MapaMeTpu CTaHy KOHCTPYKIIM — TeMIepaTypHi 3MiHH,
BiOpariii, nedopmariiii, BOJIOTICTh TOIIO.

Tadoauusa 1. Anani3z Ta mopiBHAHHS 1HOOPMALIMHUX TEXHOJOTIH A1arHOCTUKH

TEXHIYHOTO cTaHy OyiBelb 1 criopy (copmoBaHo Ha ocHOBI [2; 3; 4])

Texnonoris [IpusHaueHHs IIepeBaru
[HTEpHET peueit 30ip gaHux y peanpHoMy yacli |OnepaTuBHICTh, TOUHICTD,
(1oT) 3 (pi3MYHUX CEHCOPIB ABTOMATHU3aIlisl MOHITOPUHTY
ITyynnit AHaJti3, IpOrHO3yBaHHS MOXIUBICTh IPOTHO3Y
iHTenekT (Al) Ta BUSBJICHHS J1Ie(PEKTIB Ta aHaJI13y BEJIMKUX OOCSTIB

JaHUX
[Hudposuii CrtBopeHHs BipTyanbHOi Kormii | mrnboke MoentoBaHHS
JBIHHUK 00’eKTa 3 OHOBJIEHHAM Ta TECTYBAaHHS CIIEHApPIiB
JlonoBHEeHa Bizyanizanis TEXHIYHOrO CTaHy |3py4HICTb ISl IHKEHEPIB
peanbHIicTh (AR)  |Ha 00’€kTI 1 TEXHIYHOT'O [IEPCOHAITY
Ha MiCIl
[aTerpamis 3 BIM | Aktyasi3aiiisi IpO€KTHOT Cuctemaruzartis iHbopmarii,
1HdopmMmartii, hopmMyBaHHS KOHTPOJIb 3MiH 00’ €KTa
1M (PPOBHUX MACIOPTIB

ANTOPUTMH  IITYYHOTO IHTENCKTYy ¥ MAIIMHHOTO HABYAHHSI MOXYTh
11eHTU(IKYBaTH 3aKOHOMIPHOCTI B 3MiIHAaX TE€XHIYHOTO CTaHy, BUSBIATH MOTEHITINAHI
nedeKkTH, MpOorHo3yBaTH iX po3BUTOK. lle nae 3mory mnpuiiMatu OOIpYHTOBaHI
pIIIIEHHS 010 PEMOHTY a00 MOJIepHi3allii 00’ €KTIB.

Texnonoriss mudposux npiitHukiB (Digital Twins) nepenbauae CcTBOpEHHS
BIPTYaJIbHOI KOIIii peagbHOro 00’ €KTA, sIKa OHOBJIIOETHCS B PEATbHOMY Yaci Ha OCHOBI
MOKa3HUKIB 13 CeHCOpiB. Takuil miaxij 3a0e3neuye rMOOKY Bi3yali3allito, MOJACTIOBAHHS
CIIEHAPI1B MOIIKO/KEHb Ta OI[IHIOBAHHS €()EKTUBHOCTI IH)KEHEPHUX PIIICHb.

[aTerpaniss MOOUIBHUX 3aCTOCYHKIB 1 JOMIOBHEHOI peasibHOCTI (AR) mae 3mory
daxiBIAM Ha MICIl OTJIALY OTPUMYyBaTH I1H(OpPMAII0 TPO CTaH KOHCTPYKIIIN
y pEeXHUMI pealbHOro 4acy, Hakjajgamuu IudpoBl AaHi Ha QIBUYHUNA 00’ €KT
3a TOMOMOTOI0 TUTAHIIIETIB 200 OKYJISPIB JOMOBHEHOI peaTbHOCTI.

[HpopmaiitHi cucTeMu A1arHOCTUKM MOXYTh OyTu iHTerpoBaHi 3 BIM
JUTSL aKTyalli3aiii MPOEKTHOI JOKYMEHTallli, KOHTPOJIO 3a 3MiHaMu Ta (OPMyBaHHS
nudpoBUX nacnopti OyaiBeNb [S].

HaitObmmkuyuM 4YacoM OYIKYEThCS 3POCTaHHS POJI  BIAKPUTUX IIaTHOpPM
13 THYYKOIO apXITEKTYpOlO, IO AAal0Th 3MOIY aJanTyBaTd 1H(QOpPMALIiiHI CHUCTEMH
0 YMOB KOHKPETHOTO 00’e€KTa. AKTHUBHAa ydYacTh JepxaBu y (GOpMyBaHHI
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HOPMATHUBHOI 0a3u, MATPUMKA MUTOTHUX MPOEKTIB, PO3BUTOK HAYKOBUX JTOCIHIIKEHb
y 1iil cepi cnpuaTUMYTh 3HAUHOMY MOLIMPEHHIO CYyYaCHUX CUCTEM MOHITOPHUHTY.

3arajgoMm iH(pOpMaIliifHI TEXHOJIOTII BIJKPHUBAIOTh HOBI MOKJIMBOCTI B I[apHHI
JIarHOCTUKM TEXHIYHOTO cTaHy OyaiBens 1 cnopya. KomOinoBane Bukopuctanns [oT,
Al, Digital Twins, AR 1 BIM copusitume BHUCOKOMY piBHIO O€3IEKH, HAIIHHOCTI
Ta eEeKTUBHOCTI yIIpaBiHHA OyaiBeabHUM (oHAOM. [loganbi AOCTIKEHHS] MalOTh
OyTU CpSIMOBaH1 Ha PO3BUTOK CTAHJAPTIB CYMICHOCTI MK CUCTEMaMU Ta 3HMKCHHS
Oap’epiB ynpoBaHKEHHS B IPAKTHUKY.
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JIncenko O.0., Kononenko I.B., JIncenko A.O.

Hayionanvnui mexniunuu ynisepcumem « XapKigCoKuti NOJIMEXHIYHUL THCMUMYm»

BUBIP CTOPOHHBOI'O IHCTPYMEHTY PO3POBJIEHHSA
HA OCHOBI TEOPIi TOKA3IB JEMIICTEPA — IIIE®EPA

Selecting third-party libraries in modern IT projects is a multi-criteria decision
complicated by uncertainty, incomplete data, and conflicting assessments.
This study applies the Dempster — Shafer theory of evidence, using the
Dubois — Prade disjunctive rule to preserve all plausible hypotheses in high-conflict
cases. The method vyields confidence intervals that reflect both minimal and
maximal support for each option, guiding safer and more informed library
selection in dynamic, data-diverse environments.

CtopoHH1 1HCTpyMEHTH pO3poOJieHHs — 1ie 010mioTeku, QpeiMBOPKH,
cepBicu abo SDK, cTBOpeHI TpeTIMH CTOPOHAMH, $KI PO3IIMPIOIOTE a0o
crpomyoTh (¢yHKIoHATBHICT, [IT-mipoekTiB. BoHM nawTh 3Mory po3poOHHKAM
BUKOPUCTOBYBaTM TOTOBlI pIMIEHHA 3aMICThb CTBOPEHHS BChOIO 3  HYJI.
e npumBHalIye po3poOJICHHS, 3MEHIIYE BUTPATH M MiJIBUILYE SKICTh MPOILYKTY
B pa3i MpaBUIIBLHO MiAIOPaHOTO IHCTPYMEHTY.

[Ipontec BHUOOPY CTOPOHHIX I1HCTPYMEHTIB PO3POOJICHHS PO3TIISIAETHCS
AK MEpPIOAMYHO MOBTOPrOBaHE 3aBnaHHs B IT-mpoekTax. 31 3pOCTaHHSM 3aJIEKHOCTI
BiJI 30BHIIIHIX CTOPOHHIX 1HCTPYMEHTIB PO3POOJICHHS IPOIIEC YXBaJICHHS PIIlICHb
po ix BHOip MEePETBOPHUBCS BiJ BITHOCHO MPOCTOTO TEXHIYHOTO aHATI3Y J0 CKJIATHOI
OaratokpuTepianabHOI 3a7a4i, 10 Mepeadayae yBary 10 HU3KH TEXHIYHUX, JTHOJICHKUX
Ta EKOHOMIYHUX KPUTEPIiB, & TAKOK PU3UKIB 1 HEBUBHAUYEHOCTEH.

Y KOHTEKCTI BHOOPY CTOPOHHIX I1HCTPYMEHTIB PO3POOJICHHS aKTyaJbHUM
3aBIaHHSAM € TONIYK MiAXOAIB 0araTOKpUTEpialIbHOTO aHali3y, 3laTHUX 3BaXKaTH
HE JIMIIEe Ha HEYITKICTb, a i Ha HENOBHOTY, HEHAAIMHICTh 1 KOHQIIKTHICTH
iH(dopmarlii, MO HAIXOIWUTh 13 PI3HUX pKepen. s po3B’s3aHHS 3amadl BHOODPY
CTOPOHHIX I1HCTPYMEHTIB Yy pOOOTI 3ampONOHOBAHO BUKOPUCTATH TEOPIKO JIOKA31B
Hemricrepa — Illedepa [1], sska mae 3MOry mpamOBaTH 3 YaCTKOBUMHM OIIIHKAMHU
BIIEBHEHOCTI Ta 3Ba)Q€ HAa HEBU3HAYEHICTh 1 HE3HAHHS. Y BHOOpI CTOPOHHIX
IHCTPYMEHTIB po3pobisieHHs B TepmiHax Tteopii Jemncrepa — Illedepa moxHa
CKJIACTM TMPOCTIPp CYIKEHb, SKUH OXOIUIIOE BCl MOXMJIMBI B3a€EMOBHKJIIOUYHI
rinoTe3u IMoA0 MIATPUMKH TEBHOTO IHCTPYMEHTY 4YM ix kKomOiHamii (y pasi
MOJISTIFOBaHHS HEBIIEBHEHOCTI).
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JI1st po3TiIsay KOKHOT TMIMOTE3H 1010 KPUTEPIiB JOIIIBHO 3allydaTH JeKiJIbKa
JoKepen 1H(opMalli: OLIHKKM KOMAaHJIU TPOEKTY, MOMEpPEaHId TOCBIJ E€KCIEpTiB,
BHCHOBKH HE3aJIC)KHUX aHAJITUKIB UM BIATYKU IHITUX PO3POOHUKIB.

JUis  koxHOro 1H(QOPMAUIKHOIO JKEpena BapTO PO3MOAUIMTH CTyHEH1
HIATPUMKH MK yciMa MOXJIMBUMHU TinmoTe3amu. HediTka, HemoBHa, HEHajiiHa
1 KoHQuIKTHA 1H(pOpMalis 3 JpKepera Moxke OyTH BUpaxeHa SK MIIATPUMKa
koMOiHarii rimote3. CrymeHeM miaATpuMKku € 3HadyeHHs Big 0 mo 1, sike oIliHIOE
BIICBHEHICTh Yy BIJAMOBIHIN TIMOTE31, 1 1€ 3HAYCHHS MOXHA TIyMAayUTH K Bary
JI0Ka3y Ha KOPHUCTh T1MOTE3H.

Teopis Hagae MaTeMaTUYHUM MIAX1 JUIs TIOJIaHHS Ta KOMOIHYBaHHS CB1/IYEHb
a6o nmokasiB. Jlokasu, oOTpuMaHi 3 JACKIIBKOX JDKEpeN, BapTO IMOEIHYBATH
3a IONMOMOTOK0 OJTHOTO 3 Mepeniky MetojiB [1], mo He € Buueprnanum. HeoOxinHO
3BaKaTW, M0 TMpaBmwio KomOiHamii Jlemmncrepa MoXe JaBaTH I1HTYITHBHO
HECIIO/IIBAHUM PE3yJbTAaT y pa3l BUCOKOTO KOH(IIIKTY — cynepeuauBa 1HQopMaris
«3MUBAETHCS» HOpPMali3alli€lo, Mo 37aTHa MPU3BOJUTH 0 MOBHOI a00 HaAMIPHOI
BIIEBHEHOCTI B OJIHIA TiMOTe31 Ta BTpaTu 1H(opmaTuBHOCTI. HaTomicTe mpaBuio
€ JOIUIBHUM IS CUTYyallld, KON JKepena iH(opMallii mepeBaKHO Y3TODKEHI,
a piBeHb KOH(MJIKTY € HU3bKUM.

[ mMetoau AaroTh 3MOTY pO3B’SA3yBaTH KOH(IIKT MEBHOIO MIPOI0 Ta MAIOTh
BIIMOBIAHI MPU3HAYEHHS IIOJAO BUKOPUCTAHHS 3aJIeKHO B YMOB, KYyAu
BIIPOBAXKYBaTU. Y TPOIECT PO3B’SI3aHHS 3a]adyl BUOOPY CTOPOHHBOTO 1IHCTPYMEHTY
3alpoNOHOBAHO BIPOBAKyBaTH METOA AW3 IOHKTUBHOI 3roau [iobya — Ilpane,
OpIEHTOBAHUN Ha 00’ €THAHHS BCIX JOKa31B, HaBITh KOHQIIKTHUX, 3 PI3HUX JKEpeT —
0e3 MpuaylIeHHsI CynepeyHoCcTel 1 6e3 MpuMycy 10 3roju MiXXK HUMHU. 3aMICTh TOTO
mo0 IIyKaTu €AUHy TpaBUJIbHY TinoTe3y, (QopMyroThcs o00’€qHaHI TiIMOTE3H,
AK1 OXOIUTIOIOTh yCl NOTEHILIIITHO MOYJIMB1 HOTJISIIH.

Pe3ynbpTar Takoro mixoay MEHII TOYHHH, ajie 3HaYHO Oe3MEUHIIINMA, OCKIIbKU
OJHa 3 TIMNOTE3 HE BTpadaeThcsi. MeToJl Mae HU3BKY BUOIPKOBICTH — BIH HE Ja€
3MOTY 3pOOHTH OCTaTOYHMI BUOIp, a JMIIe HAKOMYYE BCi BapiaHTH. Ioro HOIinbHO
3aCTOCOBYBATH, KOJIM Ba)KJIMBO YHUKHYTH BTpPaTH MOTEHUIWHO I[IHHOI 1H(popMarii
yepe3 KOHQIIIKT MK JpKepernaMu. Meros eeKTUBHMM I CUTYyallii, e TpuHaiMHI1
OJIHE 3 JKepen MoOXe OyTH HaAliiHUM, aje JIOCTEMEHHO HEBIIOMO SKE€ CaMe.
Takuii miAXi7 KOPUCHUM, KOJMM TOTPIOHO 30€perTd BCI MOXJIIMBI TIMOTE3H
JUTSI IOJANBIIIOTO aHaI13y a00 yTOYHEHHS.

[Ticns koMOiHyBaHHSI JIOKa3iB IS KOXHOI TIMOTE3W MOXKHA 3PO3YMITH
MIHIMaJdbHYy, TapaHTOBaHy, OJHO3HAuYHY, Oe33amepeyHy ¥ MOBHY ii MHIATPUMKY.
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KpiMm ToOro, MoxkHa 3pO3yMITH MaKCHUMaJIbHO MOKJIHUBY MIATPUMKY TilOTE3H
Ha 0a31 yCiX CINUIBHUX JI0Ka31B 100 1i MPaBUIBHOCTI.

Pimenns mono camoro BHOOpPY BHMarae KOMIUIEKCHOTO aHaTi3y I1HTEpBaIy
JOBIPU JIJIs1 KOXKHOT TIMOTE3M Ha OCHOBI MIHIMaJIbHOI Ta MaKCUMAJIbHOI MiITPUMKH.
[upuna iHTEpBady NpPSIMO BKa3ye Ha piBeHb HeBU3HaueHOCTI. lllupokwuii iHTEpBa
O3Hayae, M0 JOKa3W € HEMOBHUMHU a00 HEOJHO3HAYHUMH, 1 II€ POOUTH BUCHOBKHU
MEHIIT HaJIHHUMH.

@diHanbHE pPIMICHHS IPYHTYETbCSd HA MOPIBHSHHI TIiNOTE3 3a MIHIMAJIbHOIO
Ta MAKCHMAaJbHOI MIATPUMKAMH, W OOUpaeTbcss T, Uil SAKOTO 3HAYCHHS
€ HaWBUIIMMHU, 100 BHU3HAYAIOTh HAWOLIBII HAAINHY MIATPUMKY TINOTE3H,
10 XapaKTepU3y€e IHCTPYMEHT.

Otxe, ynpoBa/pkeHHs Teopii gokasiB Jlemncrepa — Iledepa nmacte 3mory
aJanTyBaTH TOCTAHOBKY 3aBAaHHS 1O peayliii BUOOPY CTOPOHHIX I1HCTPYMEHTIB
po3pobneHHsT B ymoBax cydacHuX IT-mpoekTiB, 1€ mepeBakae HEBU3HAYCHICTH,
JTUHAMIYHICTh 1 MHOKUHHICTB JKEpen iHhopMartii.

Jliteparypa
1. Sentz, K., & Ferson, S. Combination of Evidence in Dempster-Shafer Theory.

Sandia National Laboratories, 2002. Report No. SAND2002-0835. Available at:
https://www.osti.gov/servlets/purl/976207 (accessed 17 May 2025).
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Jloook €.A., bBymyesa H.C.
Kuiscokuii hayionanvHuil yHisepcumem 6y0i6HUYmM8a i apximexkmypu

CUTYAIIAHA OBI3BHAHICTbD B YIIPABJIHHI IT-TPOEKTAMHA

Situational awareness (SA) is fundamental to successful IT project
management, allowing managers to make informed and timely decisions in a complex
and dynamic environment. It provides a comprehensive understanding of
the project context and changing circumstances, going beyond a simple awareness
of current events to a deep understanding of their significance and the ability
to predict future states.

Curyamiiina  o6i3nanicte  (CO) €  ¢yHZAMEHTAIBHOIO  KOHIICTIIIETO,
10 BU3HAYAETHCA SK 3[ATHICTh CHPUWMATH, PO3YMITH Ta €()EKTUBHO pearyBaTH
Ha HAaBKOJIMIIHE cepenoBuile. Llg 37aTHICTH OXOIUIIOE YCBIAOMIJIEHHSI MOTOYHHUX
oOctaBuH, 30ip Ta aHami3 BIANOBIAHOI 1H(pOpMaIi, a TaKOX MNPUUHATTA
OOTPYHTOBAHMX PIIIEHB ISl pearyBaHHs HA MOTEHIIHI pu3uku 4u mojii. OCHOBHA
meta CO mosnArae y COpHUsSHHI IMBHIKAM Ta OE3MEYHUM AisIM IIISXOM MOKPAIIeHHs
nporecy IpuiHATTS pimeHs moauHoo [1]. Tlepexin 3actocyBanus CO 3 ¢i3udHUX
CepeIoBUII, JI€ 3arpo3u € Oe3MocepeHIMU Ta BIAUYTHUMU (HAMIPUKIIA/, TIIJIOT OAUYUTh
IHIIMH J1iTaK), 10 cKiIaaHux IudpoBux nomeHiB B [T, € 3HayHOIO TpaHCcopMaIli€ro.
B IT-xonTekcri CO mependavae po3yMiHHS AMHAMIYHOTO HU(pOBOTO Nanamadry,
10 BKJIIOYA€E MOHITOPUHT BUKOPUCTaHHS Mepexki, Ia0JIoHIB Tpadiky, MOBEIIHKH
KOPHUCTYBauiB, CTaHy CHCTEM Ta BHUSBJICHHS OYIKYBaHUX KiOep3arpo3 MUIsIXoM
MOCTIMHUX OIlIHOK, ayJWTIB Ta MOHITOPUHTY B pealbHOMYy uaci. Ha Biaminy
Bil (izuuHux HeOe3nek, 3arpo3u B IT dactro € abCTpakTHUMH, TaKUMH,
10 PO3BUBAIOTHCS, 1 MEHII O€3MOCepeIHbO MOMITHUMU. Lle BHMarae nepeocMHuCICHHS
TOTO, IO CIPHUIMAETHCSA, PO3YMIETHCA Ta MPOTHO3YETHCA. Y CIIIIHE 3aCTOCYBAHHS
CO B IT motpeOye cmeriani3oBaHMX 1HCTPYMEHTIB Ta HaBYaHHS, 100 3poOHUTH
i aOCTpaKTHI €JIEeMEHTU «CHPUUHATIMBUMU» Ta JieBUMU. Takum yuHoMm, CO €
YHIBEPCAIHHOIO KOTHITUBHOIO OCHOBOIO [IJIi TMPUUHATTS PIIIEHh B yMOBax
HEBU3HAYCHOCTI, aje ii edexkTuBHA peaiizailisi BUMarae Triu0OOKOi ajanTtaiii
70 KOHKPETHOI ramysi, 0coOJMBO y cmocobax 300py, aHammidy Ta MpEICTaBIICHHS
iHpopmarii [2]. HeGesneka B IT wacTo mposBISEThCA SK MOBLIbHA, HEMOMITHA
Jierpajallis CTaHy MpOEKTY (HAMPUKIIAJ, TEXHIYHUN OOpT, po3MoB3aHHs 00cary pooiT,
300i B KOMYyHIKaIlli), a He panroBa TOAis, II0 BUMarae 30CEPEIKECHHS

Ha PO3Mi3HABaHHI «PaHHIX O3HAK» Ta «TOHKUX CUTHAJIBY [3].
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Posrnsaemo Mozaens mokropa Miku Enjcoi, po3pobiiena y 1995 pori, Hagae
MIMPOKO BHU3HAHY (YHIaMEHTaIbHY OCHOBY s po3yMinHa CO, aeranizyrouu
KOTHITUBHI TIPOIIECHM Ta MEXaHI3MH, SKI JIOJA BHKOPUCTOBYIOTH ISl OIIIHKH
cuTyauiil. BaxnuBo, mo s AocBiAYeHUX (DaxiBLIB 1€ HE € JKOPCTKUM JIHIHHUM
IIPOIICCOM, a CKOPIIIIe IHTErPATUBHUM Ta JUHAMIYHUM.

Pigenv 1. Cnpuitnsarts (Perception). Ileit mouatkoBuii eram mnependayae
aKTUBHE CIOCTEpPEKEHHS Ta 301p BUXIAHMX JaHUX Ta iHQOpMalii Mpo EIeMEHTH
NOTOYHOIO CEPE/IOBUIA, BUKOPUCTOBYIOUM SK JIIOJICBKI BIIYYTTS, TaKk 1 PI3HI
TEeXHOJOTIuH1 Jxkepena. B ympaBminni IT-mpoektamu 1ie o3Hayae 30ip JaHUX
3 TMaHeJed MOHITOPUHTY NPOEKTIB, CHUCTEM MOHITOPUHTY B peajlbHOMY Yaci,
KOMYHIKaIlli KOMaHJIA Ta PO3IMi3HAaBaHHS KOHKPETHHUX IOJiH, TAKMX SIK HOB1 3aIUTH
Ha 3MIHA a00 CHCTEMHI CIOBIIIEHHA. TOYHICTH Ta IIOBHOTA LBOT'O ITOYATKOBOI'O
CHPHUUHATTS 6€3mocepeIHbO BIUTMBAIOTH HA SKICTh yCiX HacTynmHux etamiB CO.

Pigenv 2. Posyminnsa (Comprehension). Ilicast cipuliHSTTS 1l eTan BUMarae
00poOku 310panoi 1H(oOpMallli, OIMIHKK Ta aHami3y OTPUMAHHMX JaHUX, a TAKOX
PO3yMIHHS iX 3HAUEHHS Ta BaXKJIMBOCTI B JaHOMY KOHTEKCTIl. Bin nepenbauae cunres
po3pi3HeHUX (¢parMeHTiB iHpopMamii st (GopmMyBaHHS IUTICHOT, TOCIITOBHOT
MEHTaJIbHOI MOJENi TMOTOYHOi CHUTyalii, MOAIOHO J0 JOCSATHEHHS TJIMOOKOIro
PO3YMIHHS TMPOYHUTAHOTO, a HE TMPOCTO JEKOJyBaHHSA cCiiB. [l KepiBHUKIB
IT-npoekTiB 11€ 0O3HAYa€E IHTEPIPETALII0 TEHACHIINA Y METPUKAX MPOEKTY, PO3yMIHHS
NEPIIONPUYMH MPOOJEeM Ta YCBIIOMJIEHHS HACHIJKIB TEXHIYHUX BHUKIIHKIB
a00 3BOPOTHOTO 3B'SI3KY BIJI 3aI[IKaBJICHUX CTOPIH.

Pigenv 3. TlpornosyBanus (Projection). e madiBumuii Ta HalJOCKOHATIIINN
piBenb CO, Ha SKOMY JIIOAM BHUKOPUCTOBYIOTH CBO€ C(OPMOBAHE PO3YMIHHS
Ui Tiepen0avyeHHsT Ta MPOTHO3YBaHHS MaMOyTHIX TMOJ1HA, CcTaHiB abo 3MiH
y HailonmxdyoMmy MaiOyTHboMy. Lld mporHoctmyHa 30aTHICTE € HABHYKOIO,
mo HaOyBaeThbCAd Ta BJOCKOHAIIOETHCS 3 YAacCOM 3aBISKH JOCBIY, 3HAHHAM
Ta O€3MepepBHOMY HABYAHHIO, IO JO3BOJISIE MNPUWMATH CIpPaBll IPOAKTUBHI
pimenns. B IT-mpoekTax 1me MoKe BKJIHOYATH TMPOTHO3YBAHHS TMOTCHIIIHHUX
3aTPUMOK, Tlepe0aueHHsI MailOyTHIX Bpa3auBOCTEM Oe3reku ab0 OUiKyBaHHS peakilil
3aIliKaBJICHUX CTOPIH HAa 3MIHHU B IIPOEKTI.

{1 Tpu piBHi CO B3aeMONOB'sI3aHI Ta KYJbMIHYIOTh y 3JaTHOCTI NpUIMaTH
0oOTpyHTOBaHI PIlICHHS Ta BUKOHYBAaTU €(PEeKTUBHI Jii. Y JTUHAMIYHOMY CEpEIOBHIII
IT-npo€eKTIB, AKE XapaKTEPU3y€EThCS MBUIAKAUMH 3MIHAMH Ta CKIAAHICTIO, ipouec CO
HE MOXe OYTH OJHOPa30BOIO, IMOCIITOBHOI aicr0. Haromicth, BiH (yHKITIOHYE
K Oe3nepepBHUM, ITEpaliiHUN UK, J€ HOBI CHOPUNHATTS MOCTIAHO >XUBISATH
YTOYHEHE PO3YMIHHS, IO TPU3BOAUTH JI0 OHOBJIEHUX MPOTHO31B, 5IKi, Y CBOIO YEpry,
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1HOOPMYIOTH TIPO HOBI Jii Ta TOMANBII CHOPUUHATTSA. [HTErpaTUBHUN XapakTep
mozdem Enacm o3Hayae, 1O 11 PIiBHI MOCTIMHO B3a€EMOMIIOTH. 3JaTHICTH
«MPOTHO3YBaTH MaWOyTHIA CTaH» € HaBHUYKOIO, sKa HAOyBaeTbCcI 3 YacoOM.
e migkpecntoe, mo CO B ynpasininHi [T-ipoekTamu mojsirae He MPOCTO B JOCTYIII
70 JaHUX, a B PO3BUTKY KOTHITHMBHOI 3JaTHOCTI Ta JOCBiAY misi edeKTUBHOI
iHTepnperauii HUX JaHUX Ta mepeAadadyeHHd MailOyTHiX cradiB. Llg 3maTHICT
dbopMyeThCSL Uepe3 MUIeCPSIMOBAaHY MPAKTUKY, HABYaHHS Ha TOMEPEIHIX MPOEKTaxX
(BUBUEHI YpOKHM) Ta, NOTEHIIMHO, Yepe3 CIEHApHE HaBYaHHS Ta CHUMYJIAIIII.
e miakpecmoe, mo CO TiCHO TOB’si3aHa 3 PO3POOKOI0 «MEHTAIBHUX MOJENEH,
AK1 JI03BOJIAIOTH JIFOJSIM 1IHTETpyBaTH 1H(POPMAIIit0, pO3yMITH ii 3HaYEHHS Ta pOOUTH
KOPUCHI TPOTHO3W MI0JI0 WMOBIpHMX MalOyTHIX TOJIA Ta CTaHiB. 3aBJaHHSA
JU1s1 KepiBHUKIB [ T-TIPOEKTIB MOJsArae He TIILKU B OMPUMAHHI TAHUX, a 1 Y weuoxomy
ma MOYHOMY iX OCMUC/IEHH] B TIBUKOTUTMHHOMY, YaCTO HEOJHO3HAYHOMY CEPEIOBHIII.

PosrisitHemMo KIIOUOBI TepeBard CUTyalldHOT OO0I3HAHOCTI JJIA  yCHiXy
IT-mpoextiB. CutyamiiiHa OO0I3HAHICTP € KPUTHYHO BAXKIUBOIO OCHOBOIO IS
YCHIIIHOTO IPUUHSATTS PillleHb, 0COOJIMBO B CKJIAJHOMY Ta AUHAMIYHOMY JaHAImadTI
ynpasmiaas  [T-mpoektamu. BoHa Hamae KepiBHHKaM TMPOEKTIB  MOXKIIUBICTh
npuiiMaT OOTpyHTOBaHI, CBO€YacHI Ta €(EKTHBHI pILIEHHS, 3a0e3MeUyrodr YiTKe
Ta BCeO1YHE pO3YMIHHS KOHTEKCTY MPOEKTY Ta 0OCTaBUH, 1110 3MIHIOIOTHCS.

Bucokwuii piserb CO 103BOJISIE€ 3A1MCHIOBATH CIIPaB/l MPOAKTUBHE YIPABIIHHS
pU3HMKaMH, [1al04d 3MOTYy OKpEeMHUM o0co0aM Ta KOMaHJaM BUSBISATA MOTEHINIHI
pu3MKu Ta HeOE3MEeKM Ha paHHIX eTamax IX SJKUTTEBOTO IUKIY Ta BXXHUBATH
BIJIMOBITHUX, MPEBEHTUBHUX 3aXOMIB [UJI iX TOM'SKIIEHHS a00 YHUKHEHHS.
Lle BxirO4ae 31aTHICTH IepeAdayaTd MOLIMPEH! MIABOJHI KaMEHl IPOEKTIB,
TaKi SK 3aTPUMKH B TpadiKy, IEPEBUILICHHS OIOJKETY Ta PO3IMOB3aHHS 00CsTY pOOiT,
nepil HiXK BOHU MEPEPOCTYTh y cepilo3Hl npobiemu. Hampukian, paHHe BUSBICHHS
HOBHUX MMPoOsIeM, Oy/Ib TO TEXHIYHI IOMMJIKH, KOHQIIKTH pecypciB abo kibep3arposu,
MOK€ 3HAYHO 3MEHUIMTH PHU3HMK HE3aIJIaHOBAHUX IPOCTOIB, MIHIMI3yBaTH 30MTKU
Ta ckopotutu ¢iHancori Brpatu. CO noromMarae 3MIHUTH TapajurMy YIpPaBIIiHHS
NPOEKTAMU 3 PEAKTUBHOTO «TacCiHHS TMOXKEX» Ha TMPOAKTUBHY O0OOpOHY
Ta CTpaTeriyHuM MiIX1]] 0 pearyBaHHs.

3acrocyBanHa CO B ynpasiiHHI [T mpoekTamMu BUXOIUTH 32 paMKH MPOCTOrO
TEXHIYHOTO BUSIBJICHHS PU3HKIB, TaKUX SK 3001 cucTeMu abo MOPYIICHHS OE3MeKu.
BoHO oxomoe 1uTicHE PO3yMIHHSI CTPATEriyHMX, OpraHi3aliiHUX Ta JIFOJCBKUX
pusukiB. KepiBHUK MpoeKTy 3 BUCOKUM piBHeM CO He MpOCTO Mepersisiae TeXHIYHI
3BITH, @ i OILIIHIOE PIBEHb 3AJIyYEHOCTI 3al1KaBJIEHUX CTOPIH , BIACTEKYE MOPAIbHHIMA
JyX KOMaH/M Ta aHAJI3y€e 30BHIIIHI PUHKOBI UM PETYJISITOPHI 3MiHU. Takuii BceO1UHUMN
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MOTJISI7] TO3BOJISIE PO3POOUTH OLIBIN HAJIWHY Ta €PEKTUBHY CTPATETii0 MOM'SIKIIEHHS
PU3HKIB, 3amoOiraoyn 3005M MPOEKTIB, SKI YACTO BUHUKAIOTH YEpe3 HETEXHIYHI
dakTopu. 3maTHICTH «IepeadadaTd MOTEHIIWHI MTpoOJeMI» Ta «IPOTHO3YBAaTU
MalOyTHI mofii» o3Hayae, mo CO (QyHKLIOHYE SIK CIPABXKHS «CHUCTEMa PaHHbOIO
nonepekeHHs». L[ mpoakTHBHA MOMKIUBICTH € OCOOJIMBO IIHHOIO, OCKUIBKH
TpaAuIlIiHI TIAHEJl YIPaBIIHHSA TMPOEKTAMH 1HOAI MOXKYTh «3aCIOKOIOBATH,
a HE pO3KpUBATH», MACKyIOUM NPHUXOBaHI MPOOJIEMH, TOKM BOHU HE CTaHYTh
kputuyHumMu. Omxe, CO nomsirae y ¢GOpMyBaHHI KyJbTYpU HHUIBHOCTI
Ta JOCIIJKEHHS, aKTUBHOMY TIOITIYKY TOHKUX «CUTHAJIIB Y PO3MOBAX», «1HJAHKATOPIB
HACTpOI0 MOCTAYaJIbHUKIB» a00 <«JIETEKTOpIB PO3MOB3aHHS 00csATy poOIT»,
SK1 BKa3ylOTh HA TIMOWHHI, CHCTEMHI TPOOJIEMHU.

Bucokuii piBeHb cuTyaliiiHOi 0013HaHOCTI O€3MoCepeHbO MPU3BOIUTH
710 TIiJBUINEHHS MPOIYKTUBHOCTI Ta OIEpaiiiHoi epeKTUBHOCTI B MpodeciiHOMY
CepeNoBHINi. 3aBISKH MUIBHOMY CIIOCTEPEKEHHIO 3a MPOEKTHHM CEPEIOBHUIIEM,
KEPIBHUKU TPOEKTIB MOXKYTh TMependadyatd BUHUKAIOYl TOTPEOH, MPOAKTUBHO
BUPILITYBAaTH MOTEHLIHHI MPo0JeMu Ta e(heKTUBHILIE PO3NOILISATH PECYPCH.

s migBumeHa oOI3HAHICTh JIO3BOJISE TMPOEKTHUM KOMAaHJAM IIBHIKO
BUSBIISITH Ta YCYBaTH BY3bKl MICLS, BUPIIIYBAaTH MPOOJIEMHU MO Mipi iX BUHUKHEHHS
Ta aIanTyBaTy TUTAHW JUISl BpaxyBaHHS 3MIHHUX IPIOPUTETIB a00 HemepemdadyeHux
BUKJIMKIB, THM CAaMHM HIATPUMYIOUHM JIMHAMIKYy TIPOEKTY Ta 3a0e3nedyrouu
CBO€YACHY JOCTAaBKY IIHHOCTI. |11 TEXHIYHUX OMEpaToOpiB, TAKUX SK Ti, IO KEPYIOTh
MPOMUCIOBUMU CUCTEMaMH YIpaBliHHS (10 aHaloriyHO KoManjam [T-omepaiiit
ta marpumku), CO 3HayHO mTOKpamnrye eQeKTUBHICTh, BiA(PIIBTPOBYIOUYH
HEpeJIeBaHTHUM «BI3yaJlbHHUH IIyM» Ta HAaJal0YM BUCOKOKOHTEKCTYalli30BaHY, JIETKO
iHTeprnperoBany iH(opmaiio. lle mpu3BoaUTH M0 TakUX IepeBar, SK IIBUAIIA
imeHTudikamiss npoOieM, MaKCUMalbHUKW Yac O€3BIAMOBHOI pPOOOTH CHUCTEMH,
3MEHIIIEHHS BTOMH BiJl CUTHAJIIB TPUBOTH, MiJABUILICHHS OIEPaliHOI Y3TOKEHOCTI
Ta 3MEHIIEHHS KUIBKOCTI IOMWIOK. He3ane)xHl OIIHKKA HAaBITH MTOBIIOMIISIIH
Opo M'STUKpaTHE TMOKPAIICHHS BHABJICHHS aHOMAaJbHUX CHUTyallill J0 TOrO,
K 1€ BIUIMHE Ha IOCTYMHICTh CUCTEMHU, Ta 37% MOKpAaIlleHHs YCIIIIHOCTI BUPILIEHHS
AHOMAaJIbHUX CUTYallll, KOJIU BOHU BUHUKAIOTh.

CO gnie gk KaTtams3aTop Uil  ONTUMI30BAHOIO  PO3MOAUTY  PECYpCIB
Ta ONTHUMI3allii poOounx mporieciB. BoHa nomomMarae mojoJiaTu MOMKMPEH] BUKIIUKH,
Takli SK HecTaya pecypciB Ta Hee()EeKTUBHE YOPABIIHHS HUMH, SKI YacTo
3ycrpiyarothess B IT-mpoektax. Hamaroum  «4iTKui  Orjisii  BUKOPUCTAHHS
Ta MOTY>KHOCTI pPecypciB» Ta «iH(GOpMAIlI0 B PEaJbHOMY 4aci PO 3aBAHTAXKEHICTh
koMauau» , CO 103BoJisie KEpPIBHUKAM TMPOEKTIB BUSBIATH SK HEJOBUKOPHUCTAaHI,
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TaKk 1 IepeBaHTaxeHl pecypcu. lle BUXOAWUTh 3a paMKH CTAaTUYHOTO IJIaHYBaHHS
70 AMHAMIYHOI ONTHUMI3alli B pealbHOMY 4acl. Taka 3/1aTHICTb HE TIIbKU MOKAa3ye,
XTO 3aWHATUHN, a ¥ YoMy BOHM 3alHATI Ta AKUll 6NIUE TIe MAE HA 3arallbHUN rpadik
Ta SKICTb mNpoekTy. Bucokuit piBerb CO 103BOJISIE THYYKO NEPEPO3NOILISATH
pecypcH, 3amo0iraroud €IMHUM TOYKaM BIIMOBH, YHUKAIOYHW BUTOPAHHS KOMAaH]IU
Ta 3a0€e3Meuyro4H HaJeKHE 3a0€3MeUEeHHs] KPUTUUHO BAXKJIMBUX 3aBAaHb. 30LIbIICHHS
OTepalliifHOi y3TO/PKEHOCTI Ta 3MEHIICHHS KUIBKOCTI MOMMIIOK Oe3MmocepeaHbo
noB'si3yloTb CO 3 MOKpalleHHAM SKOCTI mnpoekTy. Komu komanau 0013HaHI
3 CHUTYyalll€l0, BOHM MEHII CXWJIbHI POOUTH «IIOMMIIKH, SIKI MOXYTh 3aJTHIIUTHUCS
HENOMIYEHUMMW», 1110 MNPU3BOAMTH 1O 3MEHILIEHHS AePEeKTiB Ta JA0ONpPALIOBAHb.
[le#i mpoakTUBHUN KOHTPOJb SKOCTi, 10 KepyeTbcsi CO, B KIHIIEBOMY MiACYMKY
MOKpaIy€e KiHIEBUN MPOAYKT, IO MPHU3BOJAUTH 10 KPalIOro JOCBIAYy KOPHCTyBada,
3MEHIIICHHSI MPOOJIeM MiCIs 3aIMyCKy Ta MiBUIIEHHS PemyTallii opraHi3aitii.
Curyauiiine ynpaBiiHHSA IPOEKTaMH, 1110 IPYHTY€TbcA Ha BUcokoMy piBHI CO,
30CEPeKY€EThCS Ha KPUTUYHO BaXJIMBIM 34AaTHOCTI aJanTyBaTU IUIAHM HA JIbOTY
Ta e()eKTUBHO pearyBaTy Ha 3MIHHM IO Mipl iX BUHHUKHEHHS, OCOOJMBO B CUTYyaIlisX,
Kl 32 CBOEK CYTTIO Ba)XXKO 3MIHUTH. Ll BpomkeHa THYUYKICTh € HE3aMIHHOIO
JUIsl  HaBiramii B HAJA3BUYaiHO JMHAMIYHOMY Ta 4YacTO HemnepeadayyBaHOMY
cepenoBuiil [T-npoekrtiB. CO 3HaYHO MiABUIILYE 3arajibHy aJalTUBHICTh OpraHizailii,
JO3BOJISIIOYM OKPEMUM 0c00aM Ta KOMaHJaM pO3yMITH Ta repeadadaT HOBI 3arpo3H
a00 3MIHM B KOHTEKCTI, THM CaMHM CIPHUSIOYM OOIPYHTOBAHUM Ta CBOEYACHUM
peakuisiM. Y MIKUPIIOMY CEHCl, BOHA J03BOJIAE€ OpraHi3alisiM «e(eKTUBHO pearyBaTH
Ta aJanTyBaTUCS» 0 IIMPOKOro CHEKTpa MIHJIUBHX oOcTaBuH. [laHem ympaBiiHHS
IPOEKTAMM, IO € KIIFOUOBUM 1HCTPYMEHTOM JJisi po3BUTKY CO, BiAIrparoTh )KUTTEBO
BOXJIMBY pOJIb y MIJIBUINCHHI Y3rOJKEHOCTI 3aIlikaBieHUX CTOpiH. [Ipomonyroun
HACTPOIOBaH1 MEPErisiaAv, aJanToBaHl 10 PI3HUX ayAUTOpPId, L MaHENIl CHOPHSIOTH
po30pocTi Ta GOPMYIOTh CITUTFHE PO3YMIHHS ITiJIEH, TPOTPECy Ta BUKIUKIB ITPOEKTY.
EdexkTnBHa Ta mnpoakTWBHA KOMYHIKallis, IO KepyeTbcsa BUCOKMM piBHeM CO,
rapantye, WO 3alliKaBJ€HI CTOPOHU OTPUMYIOTH BIJIOBIJHY Ta CBO€YACHY
1H(opMarlio, 10, Y CBOIO Yepry, popMye MO3UTUBHE CTABIICHHS, IOBIPY Ta MOCTIMHY
HNIATPUMKY TIpoekTy. KpiM Toro, cutTyaimiiHo o0OI3HAHUW MIiAX1 3a0X0Uye
IPOAKTUBHY B3a€EMOJII0 3 KIIEHTAMHM Ta KIIOUYOBHMH 3allIKaBICHUMHU CTOPOHAMHU
HAa paHHIX eTanax IUIAHyBaHHs, IO € BHUPIMIAJBHUM I YTOYHEHHS BUMOT
Ta YHOPaBIiHHA OYIKYBaHHSAMH, THM CaMHM 3HAQ4HO 3MEHIIYIOYM WMOBIPHICTb
JIOpOroro po3mnoB3aHHa o0csary poOir. CO e pymiHOK CHUJIOK OpTaHi3amiiHOol
THYYKOCTI Ta JOBIpYM. BoHa gomomarae moJoiaTv Taki BUKJIMKH, SIK «HEYITKI I
Ta 3aBJIaHHS» Ta HEY3TOKEHICTh 3allikaBieHux cTopiH. CO 103Bosie KepiBHUKAM
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IIPOEKTIB «OAUNTH KOXKHY CHUTYAIlII0 TaKO0, SKOI BOHA €, Ta BiMOBIIHO aJalTyBaTH
CBIM cTuUib ynpaBimiHHsS». Lle o3Havae BIAXiAg BiJ JKOPCTKOTO JOTPUMAHHSA
MOYATKOBUX IJIAHIB, KOJIM PEAIbHICTh IUKTYE 1HIINUN Kypc. JJis 3a1ikaBlIeHuX CTOPIiH
CO crpusie «mmpo3opiii KOMyHIKalii» Ta 3a0e3leuye iX «MOCTIHHY 1HQOPMOBAHICTb
3 caMOro TOYaTKy eTamy IUIaHyBaHHS NpPOeKTy». Lld amanTuUBHICTD HE € JUIIe
PEaKTUBHOIO; BOHA MOJIATAE B NPOAKMUBHOMY KOPULY8AHHI HA OCHOBI IPOTHO30BAHUX
MalOyTHIX cTaHiB. lle 703BOJIsIE MPOEKTHUM KOMaHAAM «3MIHIOBATH HAIPSMOK
3a moTpeOm» Ta e(EeKTUBHO KepyBaTH OUIKYBaHHSMH, L0 € KPUTHYHO BAKIMBUM
JUISL 33JI0BOJICHOCTI 3alliKaBJICHUX CTOpiH. Konm 3arikaBieHi CTOPOHH MOYYBaIOThCS
N0iHGOPMOBAHUMH, PO3YyMIIOTh OOIPpYHTYBaHHS 3MIH Ta 0adarb, SAK HPOEKT
IHTEeKTyaJIbHO aJanTyeThCcsl JO0 BHUKIWKIB, JoOBipa 3pocrae. lle mnpusBoauthb
0 CHUJIBHIMIOI MIATPUMKH, 3MEHIIEHHS OMOpYy HEOOXITHMM 3MiHAM Ta OUIbII
CIPHSTIMBOTO CEPEOBHINA ISl CITIBIpAlll. 3MaTHICTh aIalTyBaTUCS Ta IATPUMYBaTH
3a/I0BOJICHICTh  3allIKaBJIEHUX CTOpPIH O€3MOocCepeHbO BIUIMBAE Ha  KIOYOBI
MOKAa3HUKW YCIIXy TPOEKTY, Takli SK JOTPUMaHHS OIO/DKETy Ta TEpPMIHIB.
[IpoakTuBHO BHUpIUIYIOYM 3MIHM Ta Kepywouu ouikyBaHHsiMHU, CO pomnomarae
YHUKHYTH JOPOTHX JIOOTPAIIOBaHb Ta 3aTPUMOK, SKI YaCTO BHHHMKAIOTh 4epe3
HEY3roJKEHl O4YiKyBaHHS a00 3MiHM BUMOI Ha Mi3HIX etanax. Lle cTBoproe
No3uTUBHUM 1WKI, Ae kpama CO mpu3BOAUTH A0 OUIBII TUTABHOTO BUKOHAHHS
IPOEKTY, 1110, Y CBOIO YEPTy, MOCHIIIOE JOBIPY 3allIKaBICHUX CTOPIH Ta JOJATKOBO
MOKpaIIy€e 37aTHICTh KOMaH/I aJalTyBaTUCs J0 MalOYyTHIX BUKIIUKIB.

CuryaniiiHa OOI3HaHICTh € HE3aMIHHUM €JIEMEHTOM YCIHIIIHOIO YHpPaBIIIHHS
IT-npoextamu. BoHa BUXOIUTH 32 paMKH MPOCTOTO YCBIIOMJIEHHSI TTOTOYHUX MO,
OXOIUTIOIOYM TITMOOKE pPO3yMIHHSA iX 3HAYEHHS Ta 3/1aTHICTh MIPOTHO3yBaTH MaillOyTHI
ctanu. Monens Enjcini, 1mo BKIIIOYae COPUNUHATTA, PO3YyMiHHS Ta MPOTHO3YBAaHHS,
€ (yHgaMeHTaIbHOIO OCHOBOIO, SIKA, XO4Ya i Ma€ KOPIHHA y BHCOKOPU3HKOBHX
¢bi13uuHuX cepenoBuIiax, Oyna eDEeKTUBHO aJanToBaHa 0 JUHAMIYHOTO Ta YacTo
adctpakTHOro Janamadry IT.

Bucokuii piBeHp cuTyaliiiHOi 0013HAHOCTI HaJa€ YHCJICHHI TepeBar,
K1 Oe3nocepeHbO BIUIMBAIOThL Ha ycmix [T-mpoektiB. BoHa 3HayHO mokpaliye
OPUMHATTS pIllIeHb, JO3BOJISIOYM KEPIBHUKAM MPOEKTIB Ta KOMaHIaM MpUAMATH
OOTpYHTOBAaHI Ta CBOE€YACHI PIMICHHS, NEPEXOASYM BlJ PEAKTUBHOIO «TaClHHA
MOXKEX» JO0 TMPOAKTUBHOTO YIpaBiIiHHSA pusukamu. lle BkiIoyae 37aTHICTD
nependayaTd Ta IMOM'SKIIYBAaTH THUIOBI MpoOJEeMH, Takl SIK pPO3MOB3aHHSA 00CATY
po0iT, TepeBHIIeHHST OrOKeTy Ta 3aTpuMku rpadikiB. Kpim Toro, CO miaBuirye
e()EeKTUBHICTh Ta MPOJYKTUBHICTh KOMaHJU 32 PAXyHOK ONTHMI30BAaHOTO PO3MOJILIY
pecypciB, MIBUAIIOTO BUSBICHHS Ta YCYHEHHS BY3bKHUX MICI[b, @ TAKOXX MOKPAIICHHS

183



AKOCT1 TpoAykTy. HapemTi, BoHa cropusie amanTUBHOCTI O 3MiH Ta IIiJIBUIILYE
3a/I0BOJICHICTh  3allIKaBICHUX CTOPIH, 3a0e3Meuyloud Mpo30py KOMYHIKaIIo
Ta CHJIbHE PO3YMIHHS, IO 3MIITHIOE TOBIPY Ta CIIBIPAIIIO.
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3Vuisepcumem exonomixu ma npasa « KPOKy, m. Kuis

IHTEI'POBAHA KOHIEIITYAJIbBHA MOJAEJIb
YIIPABJIIHHSA IPOEKTAMMU
EKCHOPTHOI JISJIBHOCTI NIAIIPUEMCTBA

The report presents the Integrated Conceptual Model of Enterprise Export
Project Management. It combines three types of export projects into a single
structured system focused on increasing the efficiency of foreign economic activity.
The model provides automated selection of project initiatives depending on the stage
of the export life cycle and external conditions, integrating analytical, adaptive
and monitoring processes with resource planning and related services.

Y momnepenHiXx JOCHIKEHHSX TMPEAMETHOI Traiay3li MPOEKTIB EKCHOPTHOT
nismbHOCTI [1, 2] 3’sicoBano, mo [1EJ] Biapi3HSIOTHCS B TpaaULITHUX BUPOOHUUUX
abo norictTuyHuX TpoekTiB. Ha oCHOBI 1mporo Oylio 3amporoHOBAHO TPU OCHOBHI
tunu [IEJL [2]: Tun 1 — npoextu nepedy10BU 1 aganTailii BApOOHUIITBA I11/1 30BHIIIHI
PUHKH, THUI 2a — MPOEKTU TMOMEPEAHHOTO aHaNi3y 30BHINIHBOTO PUHKY; THO 20 —
OPOEKTH MOHITOPUHIY 30BHILIHBOTO PHUHKY MiJ 4ac MPOAaXy MPOJYyKLIi BJIACHOTO
BUpOOHMIITBA. Y T1HOMY pa3l JIOTiCTHKA, cepTudikailis, I0CTaBKa, MHUTHE
oopMIIEHHSI PO3TJSAAIOTECS SK CYIMyTHI Tpolecu, Imo OepyTbecs 10 YBarw,
ajiec He CTAHOBJISATH IHTEPEC MOCIIKEHHS [3].

OTxe, HEOOXIIHO PO3POOUTH KOHIENTyalbHy Mojenb ynpasiinHg [IE/],
mo 00’e€qHae iX TPU THNH B €IUHY CHCTEMY YIpaBiiHHSA. Po3risiHeMo CTpyKTypy
TaKOI MOJENI.

Mopens Ha3zuBaeThcsi «lHTErpoBaHa KOHIENTyalbHA MOJENb YIPABIIHHS
MPOEKTAMU EKCIOPTHOT AismbHOCTI mianpueMmcTBay (IKM-IIEJ[) 1 BoHa MICTUTH
TPHU OCHOBHI PiBHI:

1. PiBenb cTpareriyHoro aHamizy ta isimiamii [TEJI.

2. PiBensb knacudikarii Ta CTpyKTypyBaHHS THUITIB MPOEKTIB.

3. PiBeHb koopauHallli, MOHITOPUHTY Ta KOpUryBaHHs BukoHanus [1E/].

Ha Bxomi momeni GopMyeTbes 3amuT BiJ IMIANPUEMCTBA IOJ0 HEOOXiTHOCTI
exkcrnopty ToBapy. IHdopmaiiero ans aHamizy OyayTh: THN MNPOAYKIIi, HasBHI
BUPOOHMYI MOTY>KHOCTI, IITLOBUN PUHOK (KpaiHa / perioH), peryJsTOpHI BUMOTH,
JIOCBIJT €EKCIOPTHOI JIISITBHOCTI, O13Hec-1uI1 [4].
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[lepemiuuMo CTPYKTYpH1 OJIOKH MOJIEITI.

1. biok momepenHbOro aHamizy TOTOBHOCTI N0 €KcropTy. Bin mepenbauae:
SWOT-anani3 eKcnopTHOTO MOTEHIlIaTy, BU3HAUYCHHS MTOTOYHOTO €TaIy >KUTTEBOTO
IUKJIY €KCHOPTHOI JISTILHOCTI (MOYATKOBUM / AKTUBHUM / 3piInif), OI[IHIOBAHHS
PHU3HKIB 30BHIIIHHOTO CEPEOBUIIIA.

2. bnox knacudikamii Ta iHimiamii tuny IIEJ[ [2]. Ha ocHoBi BxigHO1
iH(dopMaIli Ta pe3ysbTaTiB aHANI3y 3allyCKA€ThCA OJUH a00 KUIbKA THUIIIB MPOEKTIB:
tan 1, Tun 2a, tan 20.

3. bnok dQopmyBanus wmynsTUnIpoekTHOrO mOpTdens I[IEJ. Mictuthb
0o0’eaHaHHs 1HIUIAOBAHUX TPOEKTIB Yy MOPTQENb, MNPU3HAUYEHHS MPIOPUTETIB,
noOyJIOBy JIOTIYHOI Ta YacoBOi 3aJeKHOCTI MK IPOEKTaMH, BH3HAYCHHS
BIIIIOBIIQIBHUX OC10 1 BIJIALTIB.

4. bnok ynpasninnsg pecypcamu [IEJI. [Ipu3Hadennii nis BuU3HAYSHHS TOTPEOH
y BHYTpIIIHIX pecypcax (imxeHepu, (inancu, IT). Bukonye ineHTudikamito
30BHIIIHIX BUKOHABIIB. [lmaHye OIOMKET KOXXHOTO THIYy TPOEKTY Ha OCHOBI
MaTPUYHOI MOJIENl PO3NoAUTy pecypciB Mix Tunamu [TE/].

5. brnok cympoBigHMX cepBiciB. [HTerparmisi 31 ciyxk0amMu JIOTICTHKH,
ceprudikauii, MUTHOro odopmiieHHs. BuBeneHHS CymyTHIX BUTpaT Yy 3BEACHY
(dbiHaHCOBY MOJIETIb.

6. biIOK KOHTPOJIO Ta 3BOPOTHOTO 3B’ 3Ky PO3rOpTaE CUCTEMY MOHITOPHUHIY
KPI nmns xoxuoro tuny IIEJ[. Peamizye MexaHi3M peiHXUHIPUHTY TOPTdhens
(teaktuBalig abo 1HINIALIS HOBHX MpPOEKTIB). dDopMye peKoMeHaamii s
HactymnHoro eramy [IE/].

Ha Buxoni mozem ¢GopMyeTbcs NPOIMO3MLIS MIOA0 1HIMIAIT OJHOro abdo
kutbkox TumiB IIEJ[ (1, 2a, 26) BIANMOBIIHO 110 TMOTOYHOTO €Taly EKCIIOPTHOT
nismpHOCTl. Ha 0cHOBI 1boro 0yne c()opMoBaHO 3BEACHMI IJIaH MYJbTUIIPOEKTHOIO
YOPABIIHHS ~ €KCIIOPTOM, MATPHII0 BIJIMOBIJATBHOCTI Ta IJIaH PECYpPCHOTO
3abe3neueHHs. YkpynHeHa ctpykrypa [IKM-TIE]] 300paxkena Ha puc. 1.

CtBopeHa IHTErpoBaHa KOHIIENTYyajlbHA MOJIETb YIPABIiHHA MPOEKTAMHU
€KCIIOPTHOI AISUIBHOCTI 3a0e31euye 00’ €IHAHHS TPbOX THUIIIB €KCIIOPTHUX MPOEKTIB Yy
€IUHY CUCTEMY, CIIPSIMOBAHY Ha MiJIBUIICHHS €()EKTUBHOCTI 30BHIIIHHOCKOHOMIYHOT
JUSITBHOCTI MiANPUEMCTBA.

Mogens mgae 3MOry aBTOMAaTH30BaHO BU3HAYATH HEOOXITHHMM HaAOIp MPOEKTIB
3aJIEKHO BiJl CTAJIi JKUTTEBOTO IMUKIY €KCIOPTY Ta BUXIIHUX YMOB, IO HAIXOMSThH
y BUIVBIAL 3amuTy BiJ TiANpueMcTBa ab0 YMOB PUHKY KpaiHu-iMmoptepa [5].
ApxiTekTypa Mojenl 3a0e3nedye IHTErpamilo aHAIITUYHUX, aJanTalliiiHuX
1 MOHITOPHMHTOBHMX TMPOLIECIB 3 OISy Ha pecypcHe IUIaHyBaHHS, KOOPAMHAIIIIO
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CYMyTHIX JIOTICTUYHUX Ta cepTU]iKamiifHUX NPOEayp, KOHTPOJb JOCATHEHHS
ctpareriynux 1uie. Peamizaumis IKM-IIEJl copusitume anexkBaTHOMY BHOOpPY
NPOEKTHHUX 1HINIATUB, ONTUMI3aIll BUKOPUCTAHHS PECypCiB, 10 3MEHIIUTh PU3UKU
B YMOBaX BUXOJY Ha 30BHIIIHI PUHKH.

3anuT nignpuemMcTea
nNpo HeobXigHICTL eKcnopTy

AHani3 roToBHOCTI
[0 eKkcnopTty

MEA Tun 1 MEQ Tun 2a MEZ Tun 26
BupobHu4o- : ; . .
ananTauinHi AHaniTUyHi MOHiTOPUHrOBi

dopmMmyBaHHSA
MYNBTUNPOEKTHOrO

noptcbens MNEQ

YnpasniHHA
pecypcamu MNEL

CynposigHi npouecu: KoHTpone Ta
norictuka, ceptudikauis, 3BOPOTHWI 3B'A30K:
MUTHULUSA KPI, apanTauis

Puc. 1. [HTErpoBana KOHUENTYyaJbHa MOJEIb

YIPABJIIHHS MPOEKTAMU €KCTIOPTHOT M1sUTBHOCTI
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Maipanok LII.
OoecbKuti HayiOHATbHULL MOPCLKULL YHIBepCcUmem

METOAU 3HUXKXEHHSA PU3SHUKIB B IT-ITPOCKTAX
3A JIOIIOMOT OI0O ONITUMIZALII KOMYHIKAIIMHUX ITPOLIECIB

The study examines communication risks in IT projects during crises — loss of
context, misaligned expectations, synchronous overload, missing «single source
of truth», and delayed incident messaging. It systematizes mitigation practices:
incident-command roles, standardized update cadence and templates, «living»
incident records, risk-aware communication plans, supportive tooling, and
psychologically safe team norms. Comprehensive adoption shortens detection and
recovery times, lowers uncertainty and errors, and strengthens stakeholder trust.

Komymnikaiiitni 3001 — OJWH 13 HaWOLIBII YacTHX KaTali3aTOPiB MPOEKTHUX
pU3HKIB y po3poOsieHHI mporpamHoro 3abesmedeHHs (I13): BoHM mMiABUIIYIOTH
IMOBIPHICTh TIOMMJIKOBUX pIllIEHb, 3aTPUMOK, JyOJIOBaHHS pOOIT 1 TMOMMJIOK
iaTerpamii. Cy4acHi cTaHIapTH yHPABIiHHS MPOEKTAMHU PO3TIISIAI0Th KOMYHIKAITIIO
AK HACKpI3HUU NpUHIMN e(EeKTUBHOTO BHUKOHAHHS Ta KIOY J0 IIPO30POCTi
1 amanTHBHOCTI KOMAaHAHMX NpakTUK [l]. Y MeTomonorisx iHKpEMEHTATHHOTO
po3pobisieHHs: (SCrum) peryispHi mojii, apTedakTd W poji OpsSIMO  CIYTYHOTh
MeXaHi3MaMH 3MCHIICHHS HEBH3HAYCHOCTI Ta PHU3UKIB 3aBISKH CHUCTEMATHYHIMH,
BUYACHIN Ta MiJecpsaMOBaHiil B3aemoii [2].

KpuzoBi monii (1HUMIEHTH NTPOIYKTHUBHOCTI, MOPYIIEHHS O€3MEeKH, BEIUKI
BIJIMOBH TOIIO) pOOJATh <«SIKICTh KOMYHIKAIlD» JAETEPMIHAHTOK TPUBAJIOCTI
MPOCTOI0 Ta BTpar. JlOCBIA MNpOBIAHMX I1HXXEHEPHHUX OpraHizamiil JEeMOHCTPYE,
10 CTaHJAPTU30BaH1 POJTi, CIIEHApIi, «OKUB1» JOKYMEHTH IHIMACHTY ¥ 3aaHUN pUTM
OHOBJICHb ~ CYTT€BO  3MEHINYIOTh  IIKOAY, MPUIIBUINIYIOTH  BIJHOBIICHHS
Ta M1ABUUIYIOTh A0BIPY CTEHKXOJIAEPIB.

IIpupona komyHikauiitnux pusukis B IT-poekrax

KomyHnikariiiHi pu3uku 3a3BUYail MalOTh Taki NPOSBHU: BTpaTa KOHTEKCTY
plllleHb;  HEY3rOJUKEHI  OYIKyBaHHS MDK  3aMOBHUKAMHM Ta  KOMAaHJOIO;
NepeBaHTAKCHHS KaHAJIIB CHHXPOHHUMH JI3BIHKaMU; BIJICYTHICTb €IMHOTO JDKEpela
IpaBAM IIOA0 CTATyCy / MPIOPUTETIB; HEHAIEKHE 1HPOPMYBAHHS M1 YacC 1HLIUJICHTIB.
Scrum 3meHmIye 1 pU3MKHA 3a JOTIOMOTOK) YaCOBHUX OOMEXEHb MO, MPO30PUX
apredakris (Product / Sprint Backlog, Increment) i gitkux poJeii, 1mo 3a0e3ne4yoTh
dbokyc 1 Tpo30picTh I BCiX y4acHUKIB [2]. ¥ Kpu3ax edeKTUBHE YMpaBIIHHS
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IHIIMJICHTAMU  CITIUPAEThCSI HA PO3IJICHHS BiANMOBINATBHOCTEH, MEHTPai30BaHUMA
«War-room / kaHam» 1 <«OKMBUI» TOKYMEHT 1HUUJEHTY, SKUH MOCTIHHO OHOBIIIOETHCS.

MeT01010TI4HI OCHOBH ONITUMI3alil KOMYHIKAIL

PMBOK Guide (7-me BuIaHHS) HArojomye Ha TOMY, IO I[iHHICTh
CTBOPIOETHCSL 32 JIOMOMOTOK MPUHUMIIB: 3aJy4y€HHs 3alllKaBICHUX CTOPiH,
MPUCTOCOBHICTD 1 CTIMKICTh, CHCTEMA MUCJICHHS; YC1 BOHM BUMAararmTh YCBIIOMJICHOT
opraHizamii  1HQOpMaUIMHUX  MOTOKIB  (pUTM, KaHamu, apredakru) [1].
Ha omepariiinoMy piBHI IJlaH KOMYHIKaIlii Ma€ OyTH PU3HK-UyTIMBUAM: BU3HAYCHI
ayauTopii, 4acrora / ¢dopmaTd anaeuTiB, eckajallis, KaHald pe3epBYyBaHHS
Ta «TOTOB1 MAONOHW» IS Kpu3. [HAycTpianbHI raidiiu MTPOMOHYIOTh CTPYKTYpPH
TaKuX IJIAHIB 1 HAroJIOUIYIOTh HA SICHOCTI MOBIJOMJIEHb Ta MOCIIOBHOCTI OHOBJICHB

i THCKOM 4acy [3, 4].

ACHHXPOHHA KOMYHiKaIlisl IK iIHCTPYMEHT 3HUKEeHHSI PU3HKIB

AcHUHXpOHHA B3aeMOJIisl (0OMIH MOBIOMJICHHSIMU i apTedakTamu 0e3 BUMOTH
MUTTEBOT BIJAMOBI/I) 3HUXKYE KOTHITUBHE HABAHTAKEHHSA, CKOPOYY€ KUIBKICTD
nepepuBaHb 1 MIABUILYE BIATBOPIOBAHICTh pIIICHb 3a JOTMOMOTOK «IHUChMOBOT
KkyneTypu». Ilpaktuku GitLab nmemonctpyrots, mo asynchronous by default
ta non-linear workdays mokpariyoTh cTaOUTEHICTH B3a€EMO/IIT PO3IMOAUICHUX KOMaH]I,
JAl0Th 3MOTY BHUPIBHIOBATH YacOB1 MOSICH, & TaKOX CIPHUAIOTH OUIbII BHUBAKEHUM
pilieHHsSM y Kpu3oBux cutyamisx [5]. Kpim Ttoro, pesymeratm Project Aristotle
HAroJIONIYIOTh Ha POJIl ICUXOJOT1YHOT O€3MeKH: KOMaHAH 3 BUCOKOIO MCUXOJIOTTYHOIO
0e3MeKor0 Kpaule OOMIHIOIOTBCS MpPOOJIEeMaMM, IIBUALIEC €CKadylTh PpPHU3HKU
H poOJsATH MEHINE MPUXOBAHMX ITOMUJIOK, TOOTO 3MEHIIYIOTH SK 1MOBIPHICTD,
TaK 1 BIJIUB HETATUBHUX MOJIN.

IIpakTU4Hi MeTOAU ONTUMI3ALII KOMYHIKALIH 1151 3SHUKCHHS PU3HUKIB

[Tnan koMyHIKaIli# 3 OpiEHTAIlIE0 HA PU3UKU:

e MarTpuus ayauTopiii Ta cueHapiiB: BHYTPIIIHS TEXHIYHA, KEPIBHHUIITBO,
KJIIEHTH; CIIeHapii — IHIUICHT O0e3MeKH, MaIHHS MPOYKTUBHOCTI, 3aTPUMKa peizy.

o Illadnonu moBimomuenn: short-form mns omeparmBHMX OHOBJICHB, lONQ-
form mis migcyMmKiB; €IMHA CTPYKTypa: IO CTaloCs — BIUIMB — [ii — IMOJaJIbIIn
KPOKH — 9ac HACTYITHOTO amICUTy».

e RACI / poai inmuagenty: IC, CL, OL - mnpu3Ha4aroTbCs 3 <JIABOYKHU
3aMacHUX», MOTPEHOBAHI HA CUMYJISIIISIX.
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e Single source of truth: «kuBuii» MOKYMEHT IHIUACHTY (peaaroBaHUi
KOJIEKTUBHO) 3 JIOTOM MOJiH, PIILIEHHAMH Ta CTAHOM.

[HCTpyMEHTH AJ11 aCHHXPOHHOI B3a€EMO/III:

e JloxymenTamis i 6a3u 3HaHb: Confluence / Notion — mis mporokosiB
pimenb, RFC, «okuBux» HIIUACHT-A0KIB 1 )KypHaIy YPOKIB.

e Tpekinr po6ir: Jira / GitLab Issues — moB’s3yBaHHS IHIIUICHTIB
13 3aBJaHHSIMHM, BUIUMICTH BIAITOBIJAIbHUX 1 A€/ IalHIB.

e Bineoacunxpon: LOOm / 3amucu JeM0o — 3MEHIIYIOTh KUTbKICTh CHHXPOHHHX
N3B1HKIB, 30€pIral0Th KOHTEKCT.

e Kanajium xoMaHaHHX OHOBJIeHb: Slack / Teams — periamMeHTOBaHI KaHAIH
3 mpaBwiamMu TeryBaHHs Ta SLA-Bimmoimi. [lpaktuuni raiinm  Atlassian
PEKOMEHIYIOTh TIOEJHYBaTH Taki 3acobu 3 communication plan play i gitkum
po3mnojiioM KaHajiiB, 100 yHukatu mymy; GitLab d¢opmanizye asynchronous
by default, nporonyroun noaiTHKK poOOTH Ta IHCTPYMEHTAIbHI 11a0I0HH [3, 4].

BucHoBxu

OnTumMizaliss KOMYHIKaIMHUX  TOPOLECIB  HANpsMy  3HUXKYE  PU3UKHU
IT-npoexTiB: 3MEHITyE HEBU3HAYEHICTh, MPHUIIBHUANIYE BHUSBICHHA / €CKaJalliio
po0sIeM 1 y3roKye ovikyBaHHS cTeikxomnaepiB. KomOinamis mpuamunis PMBOK 7
Ta MPOTOKOJIB IHIUACHT-MEHEKMEHTY (OpMy€e BIATBOPIOBAHUN KapKac KpHU30BOi
B3a€MO/Ili; MIJKPIIUVIEHA BHUMIPIOBAaHUMH METPUKAMH, BOHA CTBOPIOE CTIHKY
«MHUCBMOBY KYJBTYPY», IIO 3HIXKYE SIK IMOBIPHICTH HACTaHHS PU3UKOBHX MO,
TakK 1 X BIUIUB.

Jlireparypa:

1. Project Management Institute. A Guide to the Project Management Body
of Knowledge (PMBOK® Guide), Seventh Edition. PMI, 2021.

2. Schwaber, K., Sutherland, J. The Scrum Guide (November 2020).

3. Atlassian Team Playbook. Communication plan / xkpu3oBi KomyHikaiii
(web guide). Atlassian.

4. Gallo, A. Communicating Through a Crisis. Harvard Business Review, 2020.

5. GitLab Handbook. Asynchronous and non-linear work (handbook pages).
GitLab.
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Hayionanvnuii aepoxocmiunuti ynisepcumem « XapxigCoKuti agiayiHul iIHCIunym»

JTOCILIKEHHS JOT'ICTUKHA 3BYTY
BUCOKOTEXHOJIOTTYHOI MPOJYKIIIT
OBOPOHHOI'O TPU3HAYEHHS

The paper examines the key aspects of distribution logistics for high-tech
defense products, particularly unmanned aerial systems, in the context of ongoing
military operations. It focuses on warehousing, transportation, feedback, and reverse
logistics. Special attention is given to challenges related to security, infrastructure
constraints, and the digitalization of logistics processes. A structural model of
logistics flows is proposed, emphasizing adaptability, reliability, and efficient
real-time data management.

Y xoHTekcTi 3abe3nedeHHS €QEeKTHBHOTO (GYHKIIIOBAHHS ITiIMPUEMCTBA,
[0 CIeHiai3yeThCsd HAa BUPOOHMIITBI BUCOKOTEXHOJOTIYHOI MPOAYKIli OOOPOHHOTO
NpU3HAYCHHS, BAXJIMBE MicIle mocigae Jorictuka 30yTy. OCHOBHOIO METOIO €
3a0€3MeUeHHs] BYAacHOi, HaJIHOI Ta Oe3Me4YHOoi JOCTaBKH MPOIYKINii, 30Kpema
MOJCPHI30BaHUX 3pa3KiB BHCOKOTEXHOJIOTIYHOTO OOJaJHAHHS, TAKUX K OC3MiJIOTHI
aBiaIliiHi KOMIUIEKCH.

[Tepmmm eTamoM JOTICTUYHUX TPOIIECIB € OpPTaHi3allis CKJIaTyBaHHs, 1[0 MOXKE
OyTH SIK IIEHTPaJIi30BAaHMM Ha OCHOBHOMY CKJIaJi, TaK 1 JCHEHTPaI30BaHUM —
y JIOTICTUYHMX IyHKTax OJmkdYe a0 croxuBada. lle migBuiye omepaTHBHICTH
JIOCTaBKH, CKOPOYY€ Yac pearyBaHHS Ha MOTpPeOM 3aMOBHHMKA Ta 3HUKYE PHUUKH
TPaHCHOPTYBaHHSA B 30H1 OoMoBux mid. s epekTuBHOro 30epiraHHs HEOOXI1THO
JTOTPUMYBATHCS BIAMOBIIHMX YMOB, 3abe3neuntu (izuuHy Ta 1HGOpMaIliHY
0e3nexy, OXOpoHHY 1H(PACTPYKTYypy U mia’ eqHaHHs 10 JorictuuHux [ T-cuctem [1].

KimtodoBuM erarmoM € TpaHCHOPTYBaHHS 3 OISy Ha 30HY JOCTaBKH,
iH(ppacTpykTypy Ta Oe3mnexkoBy curyailito. Heob6ximHo nmependayaTy albTepHATHUBHI
MapmpyTH. JlocTaBka 3HIMCHIOETBCS O€3MocepeHh0 10 BIWCHKOBUX YaCTHH
abo dyepe3 JoricTuuHi Xxabu. 3aBepmiaqbHUNA €Tanm — 3BOPOTHHM 3B’SA30K: 30i1p
BIJITYKIB, BUSIBJICHHSI HEIOJIKIB, OHOBJIEHHs AaHuX B IT-cucremax s ontumizaiii
HACTYITHUX ITUKIIIB.

PeBepcuBHa JoricThka OXOIUIIO€ moBepHeHHs TexHiku: BIIJIA — Ha peMoHT,
MOIIKO/DKEHA TEXHIKAa — Ha YTHII3aIlilo, MPUJIaTHI KOMIIOHEHTH — Ha IOBTOpPHE
BUKOpUCTaHHA. B yMoBax BIiliHM 1Leil mnporec HaOyBae KPUTHUYHOIO 3HAYEHHS

yepe3 BHCOKY YacTOTy 3HOCY TEXHIKH. YTHII3YETbCS TEXHIKA, SKa HE IIJIArae
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PEMOHTY. 3BOPOTHA JIOTICTUKA y BOEHHUN YaC CTUKAETHCS 3 HU3KOK TPYIHOIIIB!

HEOE3MEeKO MapIIpyTiB, pyHHYBaHHSAM 1H(QPACTPYKTypH, HECTA4yel0 pPECypciB
1 HEJTOCTATHBOIO KOOPIMHAIIIEID MK YYACHUKAMHU.

OTxe, 3araJibHa cXeMa JIOTICTUKM 30yTy HOpOAYKUIi MICTUTh TakKi THIIH
00’€KTiB: BUPOOHWYI MIAMPUEMCTBA, CKIIAU, MMYHKTH PEMOHTY, MYHKTH YTHJII3aIlii.
Mix BKazaHMUMU OO0’ €KTaMH MAalOTh pEAI30BYBAaTHCS SIK HpsiMI 3B’SI3KH, TakK

1 3BopoTHI (puc. 1).
BrpoOHKYE MiAIPUEMCTBO

Cxua ToTOBOT IPOIYKII]

BiiicekoBi wactunu / 3CY

[yukT yrumizamii /
IOBTOPHE BUKOPUCTAHHS

KomnonenTn IMOBTOPHOTO
BUKOPUCTAHHA

Bononrepchkuil peMOHT

D-BigHOBICHHS
(npyx)

[TyHnkTH peMOHTY
MiIMPUEMCTBA
OnroBuii cknaj

Puc. 1. Ctpykrypa JOTiICTUHYHUX NOTOKIB y 3a0e3nedeHHi 3CY

Bonontepchkuii ckmaj

BHCOKOTEXHOJIOTTYHOO TIPOIYKITIEIO

llenTpanpHe Miclie y JAHIIOTY TOCiga€e BUPOOHHMYE MiAMPUEMCTBO,
AK€ T0CTayae TOTOBY HPOIAYKIIIO [0 CKIaIiB pI3HOTO THIY: CKJIaay TOTOBOI
OPOIYKIi MiANMPUEMCTBA, OMNTOBOTO Ta BOJOHTEPCHKOTO CKIaAiB. Y Tpoleci
eKCIUTyaTallli TeXHIKa MOX€ YacTKOBO BTPATUTH (YHKILIOHAJIBHICTh a00 MOBHICTIO
BUWTHU 3 Jaxy. Y Takomy pa3si ii MoBepTaloTh 10 PEMOHTHUX MyHKTIB: BUPOOHUYUX,

BOJIOHTEPChKUX a00 3D-BigHOBJIEHHSA. SIKIIO BIJTHOBJIECHHS HEMOXJIUBE, TEXHIKY
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HAIPABJSIIOTh JI0 MYHKTIB yTHII3aIli, ne ii po3Oupatorb. BogHouac mepenbadyeHo
BUKOPUCTAaHHS KOMIIOHEHTIB, #KI OyluM BHUpOOJEHl paHille, HE MNOTPeOyIOTh
HOBOI'O  TPOEKTYBaHHA Ta MOXYTb OyTH  3acTOCOBaHI B  IOTOYHOMY
BUPOOHHUIITBI 400 PEMOHTI.

Oco0OnuBy poJb y cXeMi BIAIrparoTh 3BOPOTHI JOTICTUYHI 3B’ SI3KH, 300pakeHi
OYHKTUPHUMU JIiHISIMU. BOHM MMO3HayaroTh MEpPEMINIEHHS TEXHIKM 3 BIHCHKOBHUX
YaCTHH JI0 PEMOHTHHUX NYHKTIB a00 IMyHKTIB YTHII3allli, a TaKOX LHUPKYJIAIIIO
KOMIIOHEHTIB ~MOBTOPHOIO  BHUKOPUCTAaHHS MDK  YTHUJI3AIll€l0, PEMOHTHUMU
TOYKAMHU Ta BUPOOHUIITBOM.

EdexkTuBHICTD JIOTICTUMHMX MPOLECIB BU3HAYAETHCS iX  aJaNTUBHICTIO
Ta UGPOBI3AIIEI0: BIICTESKEHHSIM BaHTaXIB y pealbHOMY 4aci, aBTOMaTH30BaHUM
YIPABIIHHAM, OOMIHOM 1H(OpMAIIEIO Ta TPOrHO3yBaHHAM MOTPeO [2].

VY cydacHuUX ymoBax BeJeHHS OOWOBHMX i OCHOBHOIO METOIO OITHMi3aIii
JIOTICTUYHUX MPOLECIB € MIHIMI3alis 3arajJlbHOr0 4acy BHUKOHAHHS JIOTICTUYHOIO
UKy — BiJ] CKJIaJyBaHHS 10 MPUWMAHHS Ta PEBEPCHBHOI JIOTICTUKUA — 32 YMOBH
3a0e3ne4eHHs] HaIMHOCTI, O€3MeKN Ta BIAMOBIAHOCTI TEXHIYHUM 1 OpraHi3alliHUM
BuMoram. Oco0nmBYy yBary B I1bOMY pa3l HEOOXIAHO NPHUAUIATHA eTamy
TPAHCIIOPTYBAHHS, aJK€ camMe BIH € HaWOUIbII Bpa3IMBUM 0 BIUIMBY 30BHIIIHIX
PHU3HKIB, TaKUX SK 3aTPUMKHA HA MapIIpyTax 4yepe3 pyWHyBaHHS 1H(PaCTPYKTypH,
OJIOKyBaHHSA, 3MiIHYy O€3[EKOBOi CHUTYyalli, a TakoX BTpaT Yacy, IOB’SI3aHHX
3 MepEeMIIIEHHIM HEOE3MEeUHUMU TepUTOpisimMu [3].

JIOIaTKOBUM UYMHHUKOM, IO YCKJIQJHIOE PO3B’SI3aHHS JIOTICTHYHUX 3aBIaHb,
€ 1HdopMaLIHUN CKIIQIHUK: 3aTPUMKHA B 00poOJeHHI naHux, 3001 B IT-cucremax,
BIJICYTHICTh BYaCHOT'O OHOBJIEHHS 1H(pOpMAIlli, a TakKoX cjaadka KOOpJuHallisd
MIXK JIOTICTUMHUMH JIaHKaMH, 110 MOK€ MNPU3BOAUTH 1O CYTTEBOTO 30UIbIIECHHS
3aralbHOTO 4Yacy BHMKOHaHHS omepamid. Y I[bOMYy KOHTEKCTI BaXKIHBOIO €
ndposizairis JIOTICTUYHUX MIPOIIECIB: BUKOPHUCTAHHS WMS-cuctem,
ABTOMATU30BAHE BIJICTEKEHHS BaHTAXIB Yy peaJbHOMY 4aci, IO CHPUATUME
3MEHIIICHHIO PU3UKIB 3aTPUMOK 1 MiJBUIIIEHHIO aJaITUBHOCTI CUCTEMHU.

Jlitepatypa

1. ®epgopouu O. €., Tlommyk €., Umuxyn €., & Solovyov, B. (2022).
MopnentoBaHHSI KpUTUYHUX BPA3JIMBOCTEH Y JIOTICTULI MOCTa4YaHHsS 030pOEHHS
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MOJIEJIb «CXOAW» AHAJII3Y ONEPALIIVHUX PU3UKIB KOMIIAHII
3 EJIEMEHTAMHA ®AKTOPHOI'O AHAJII3Y

The author has developed a model, the «Staircase» model, for analysing the
root causes of a company's operational risks with elements of factor analysis, which
demonstrates the feasibility and step-by-step algorithm for integrating root cause
analysis and factor analysis methods when dealing with operational risks of trading
companies, and which allows not only to identify and analyse factors but also
to reduce their number.

ToproBenbHi Oprasizaiii € HEBIJ €MHOIO YacTHHOK CHUCTEMHU TOBAapooOIry
Kpainu. BoHu He nWiIe TmocTavaroTh TOBap J0 O€3MOCepe/HIX CIOXKUBAYiB
OpoayKuii, ane ¥ 3a0e3MeuyyroTh CHPOBUHOK  BHUPOOHMYl  MHIANPUEMCTBA.
ToOTo mocnmyramMu 3a3HauYEHWX OpraHizalliii KOPUCTYEThCS OyIb-sfKa OpraHi3allis
Ta KOKHA JIIOJIMHA B KpaiHi. 3Ba)Kal04yM Ha 1€, BAXJIUBICTh 3a0€3MEUEHHs yCHIITHOT
Ta 6e3mepebiitHOl TISITFHOCTI TOPTOBEIBLHUX KOMIAHINA Ba)KKO MEPEOIIHUTH.

Heo0xigHo 3ayBaKUTH, 110 PUBHKOBICTh € MOBCAKICHHOIO YMOBOKO BEJICHHS
0i13Hecy, came TOMY YIIpaBJIiHHS PU3UKAMU € 000B’A3KOBUM CKJIQJIHUKOM YTIPABIIIHHS
opranizauieto. [Iporiecu MOHITOPUHTY, 11eHTH]IKALIl], aHATI3Yy T4 KOHTPOJIIO PU3UKIB
BiIOYBAlOTbCS HA TMOCTIMHUX 3acajax. [HWIOBUMHU PHU3HKAMU TOPTOBEIHHUX
oprasizalliil € TeXHIKO-BUPOOHMUI (TE€XHOJOT14H1, TEXHIYH1, BAPOOHMUY1, IHHOBAII1¥HI,
oprasizailiifHi Ta JIOTICTHYHI), KOMEPIIiiHI (MaifHOBI, TOPTOB1, MAPKETUHTOBI, J1JIOBI,
PO3paxyHKOBi), (IHAHCOB1 (PUHKOBI: BATIOTHUH, IHQIISIIIIAHUN Ta PU3UK JIKBIHOCTI;
KPEJIUTHI; 1HBECTHIIIHI: BIJACOTKOBUM, OIp)KOBUM, CCICKTUBHUI; OIEpaIliiHi:
iH(opMalliiiHi, OPUIUYHI, MEPCOHANY, OCHOBHOI JISUTLHOCTI) Ta 30BHIIIHI PU3UKHU
(MOMITUYHUMI, TPUPOTHO-KIIMATUIHIH, POPC-MAKOPHUN Ta PETIOHATHHUM).

Cucrema pU3BMK-MEHEIKMEHTY OyJlb-iKOi opraHizaiii € 00O0B’SI3KOBOIO
YaCTHMHOK CHUCTEMHU YMpaBliHHA Oi3HecoMm 3aramoMm. OgHoYacHO 3 UM (QYHKIIIS
YIOPABIIIHHS PU3UMKAMH B MPOEKTAX, SIKI PEaNi30BYIOThCA B KOMIaHii, € HEB1J €EMHUM
CKJIQJHUKOM CHUCTEMH YTPABIIHHSA MPOEKTAMH, 1 YACTO MOCTAE MHUTAHHS 1HTETparii
Ta HECYNEpEeWwIMBOCTI 3aCTOCYBaHHS BHUIICBKAa3aHMX JABOX IJICHCTEM, OCKUIBKH
OMHI W TiI caMi pUBUKA MOXYTh CYNPOBO/KYBAaTH 5K TPOEKTH, TakK
1 onepauiiHy AiSUIbHICTb.

[IpoexkTn TOProBeNbHUX OpraHizalii € crnenudiuHuMH, TOMY B MPOIECi
YOPABIIHHS TaKUMHU IMPOEKTAMU HEOOXIAHO 3Ba)KaTW Ha iX OCOOJMBOCTI Ta JUIs

196



30UThIIIEHHST €(EeKTUBHOCTI YNpPABIIHHS HaJaBaTH IepeBary 3acobam 1 MeTojam,
AK1 OepyTh 0 yBaru crnenu@piky TOproBeJIbHUX OpraHi3aliil.

3 METOI0 3HWKEHHS BUTPAT Yacy Ta OIO/KETY aBTOP pO3pOOUB KOHLENTYalbHY
MOJIeNIb 1HTErPOBAHOTO YMPABIIHHA OMNEPALIMHUMHU Ta TPOEKTHUMH PpPHU3HKAMU
TOproBebHUX opraHizamiil «Metenuk» [1]. Moaens nponoHye KOMaHi yIpaBIIiHHS
omnepauiiHUMHU PU3UKaMU Ta KOMaHl YIpaBIlHHSA pU3MKAMHU IPOEKTIB MOPIBHATH
CIOUCKM PHU3UKIB Ta I1JEHTU(]IKYBaTH OJHAKOBI PU3MKUA 32 3MICTOM, IPOBECTH
cenaparilo pu3HKiB TAKUM YMHOM, 1100 KOMaHJa MPOEKTY 3ajJvIIniIa coOl JuIle Ti,
SK1 HE TyOIIOI0THCS 3 OTEpalliiHUMK PU3UKAMU Ta € CICIU(BIYHUMU JJIS POEKTY.

3BakaroyM Ha Te, IO MiJ ONEpaliiHUMH PU3UKAMHU PO3YMIIOTH MOXKIIMBICTh
OpSIMUX YHM HENPSIMUX 30MTKIB BHACIIIOK HEKEPOBAHUX TMOJIM, TEXHOJIOTIYHUX
NOMMJIOK, $IKI CTOCYIOThCA TaKHMX JKEpel PHU3MKY (CUCTEMHI TEXHOJOTIi, JIOAH,
MalHO, B3a€MOBIJHOCMHM 3 TPETIMH CTOPOHAMH, 30BHIIIHI [ii), JOIIBHO
BIOPOBa/DKyBaTH aHanmiz kopinaux npuunH (Root Cause Analysis, RCA)
JUTSl BUSIBJICHHS OKPECIICHUX PU3HKIB [2].

Kpim TOTO, M1 OLIIHIOBaHHS BIUTUBY KOXKHOTO (pakTopa Ha 3arajbHUN PU3HK
Ta KIHIEBUHA pe3yJbTaT, BHUSIBICHOTO BHACHIIOK 3’sICYBaHHS KOPIHHUX MPUYHH,
e¢(eKTUBHHUM € 3aCTOCYBaHHS (haKTOpPHOTO aHaTi3y [3].

daxkTopHUIl aHaNi3 Ja€ 3MOTY: BHUSBISTH TIPUXOBAaHI B3a€EMO3B’SI3KU
MIXK 3MIHHUMH, L0 CIHPHUSE KpalOMy PO3YMIHHIO JUHAMIKM 3MiH 1H(opmarii;
CTBOPIOBATH MOJEJNII Ta NMPOTHO3YBaTHM PHU3UKH; BUSBIATA BY3bKI MICIS B poOOTI
HiIPUEMCTBA; BIUTMBATH Ha ()IHAHCOBI PE3yIbTATH.

BaxxnuBo 3a3HaunTH, 1110 3aCTOCYBAaHHS aHai3y KOPIHHUX MPHUYUH JA€ 3MOTY
MOKPOKOBO BHM3HAYUTH OCHOBHY MPUYMHY HACTAaHHS PHU3MKOBOI MOJIi Ta TIUIaHy
I 1moa0 peakiii Ha HUX. BogHodac 3acTocyBaHHsS (PaKTOPHOTO aHaNI3y
JUIS  OIIIHIOBAHHS OMNEpallifHUuX pHU3HUKIB JOMOMarae CKOPOTHTH 4Yac aHami3y
BHACJIJIOK 3BY>KEHHSI KOJIa YUAHHHUKIB, 110 A€ 3MOTY 3pO3YMITH, SIKI came (akTopu
HaNOUIbIIIE BIUIMBAIOTh HA BEJIMUYMHY PU3UKY, Ta OLIIHUTH CTYIIHb LIbOTO BILIKBY.

3BakalouM Ha BHILEBUKIAZCHE, aBTOp pPO3poOMB Mojaenb «Cxoam» aHamizy
NEPIIONPUYUH ONEpallifHUX PU3UKIB KOMMAaHIl 3 eleMeHTaMu (haKTOPHOTO aHaIli3y
(puc. 1), sika TEMOHCTPY€E MOIUIBHICT 1 MOKPOKOBUM aJIFCOPUTM IHTETpallii METOIiB
aHaJi3y KOPIHHUX TMPUYUH 1 (PAaKTOPHOTO aHamizy B poOOTI 3 omepariiHUMH
pU3MKaMH  TOPTrOBEJIBHUX TMIAMPUEMCTB 1 JOMOMAarae He JIHWIIE BHUIBUTH

Ta MpoaHatizyBaTH (akTOpH, a i 3MEHIIUTH iX KUTBKICTb.
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Puc. 1. Mogenb «Cxoam» aHamizy NepuionpuiuH OnepariiHuX pu3uKiB KOMIaHii

3 eJIeMeHTaMu (DaKTOPHOTO aHATI3Y

Anroput™ moneni «Cxoau» aHajizy NEpLIONPHYMH ONEpalliHUX PH3UKIB
KOMIIaHii 3 eJlieMEHTaMH (PaKTOPHOTO aHaJI3y BUIJISAAE TaK:
1. IlepeBipka ymMOB

1.1. YopoBamxeHHs CTaHY TUMYaCOBOT KOPUT'YBaJIbHOT /il
1.2. IlepeBipka HasSsBHOCTI1 CTaHIApPTIB

2. 361p iHpopMallii, BA3HAYEHHS PU3UKY
3. AHami3 pu3HKiB

[Ticnst Toro, sik Oysnu BU3HAUYEH1 (PaKTOPH, 11O CTOCYIOThCSI HACTAHHS PU3UKOBO1
noJii, 3’sICOBYIOTbCA iX NMEPIIONPUYMHU 32 JIOTIOMOTOI0 BUKOPHCTAHHSAM METOJUKU
«5 Yomy». (5 Why). KpiMm TOro, ajis OLIHIOBaHHS BIUIMBY KOXHOTO (akTopa
Ha 3araJbHUIN PU3UK 1 KIHIIEBUMA pE3yJIbTaT, BUSBICHOTO BHACIIOK aHATI3y KOPIHHUX

OPUYMH, JOLIIBHO 3acTtocyBaTu (akTopHui anami3. [lin yac #Horo mnpoBeneHHS
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3BY)KYIOTh KOJIO YMHHUKIB, 1100 3pO3yMITH, SIKI 3 HHMX HaWOLIbIIe BIUIMBAIOTH
Ha pe3yNbTaTUBHUN MOKA3HUK, Ta OI[IHUTH CTYIiHb I[bOTO BILTUBY.

4. BusiBneHHs B3a€MOJIii MK 3MIHHUMU

5. BusiBieHHs NpUXOBaHUX 3MIHHUX (DaKTOpPIB

6. [ndopmartis ans inentudikaiii 06’ ekTiB (po3mizHaBaHHS 00pa3iB)

7. Bizyanizauis CTpyKTypu 00’ €KTiB

8. Ctucuenss iHpopmarrii

9. Po3poOnenHs miany 1ii (KOHTP3aXo/IiB)

S TiABKM KOMaHJla BU3HAYMJIA TEPIIONPUYMHH HACTAHHS PU3UKOBOI MOIIi
Ta TpoaHaTi3yBajlla YMHHUKMA 3a JOMOMOror (haKTOPHOTO aHaji3y, BOHA Mae
pO3pOOMTH  BIAMOBIAHI  KOHTp3axoaw. Y  IUlaHi O HEOOXITHO  YiTKO
BU3HAUYUTH 3aBJAaHHS Ta 0COOY, BIANOBIIAJbHY 32 BUKOHAHHSA, 1 TepMiHM. [lnan i
Mae OYTH 3araJlbHOJOCTYITHUM 1 CTaTyC BHUKOHAHHS HEOOXITHO BIJCIIJIKOBYBATH
Ha OMEPAaTUBHMUX Hapajax.

10. CrangapTtu3aiis

Ao pilmeHHs MOAO0 YIpPaBIiHHSA ONEpaliiHUMU pU3UMKAMHU BUSBHIOCS
e(eKTUBHUM, KOTO HEOOXIHO MPUUHATH SK CTAHIAPT 1 3aCTOCOBYBATH IMOCTIHHO.
Sxmo 1pOro He 3poOUTH, PIBEHb MOBTOPHOTO HACTAaHHS PU3MKOBOI MOAIT

M1IBUIITUTHCS, @ PIBEHb MPOYKTUBHOCTI 3HU3UTHCS J0 MOYATKOBOTO CTaHY.
Jlitepatypa
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Mipomanuenko H.C., ITeposa L.I.
Xapxiscbkuil HaAYioHALHUL YHIGepcumem padioenekmpoHiKu

JOCJJIIKEHHSI EGEKTUBHOCTI
TI'BPUJHUX METO/JIB 3SMEHIIEHHS PO3MIPHOCTI
TA KJIACTEPU3AIIII

This paper investigates the effectiveness of a hybrid clustering approach that
combines the dimensionality reduction method t-SNE with the DBSCAN algorithm.
Experimental studies on data samples demonstrate that this combination enables
the discovery of hidden structures and improves clustering quality in high-
dimensional spaces. Visualization and feature analysis methods were applied
for result interpretation. The findings confirm the applicability of hybrid
methods in data mining tasks.

B yMoBax cyyacHOro aHaiidy AaHMX BHCOKa PO3MIPHICTh O3HAK YCKJIQJHIOE
IpoLec KiIacTepu3allii Ta BUSBICHHS IPUXOBAHUX 3aKOHOMIPHOCTEH, 1110 € 0COOIMBO
aKTyaJdbHUM Uil MeauyHoi 1Hdopmanii. Taka 1Hpopmalisa 4acTo MICTUTh YHCIIEHHI
napaMeTpu  TAalli€HTIB, pe3yJbTaTH JabopaTOpHUX Ta  IHCTPYMEHTAIBHUX
JOCIIKEHb, TEHETHYHI Ta 1HII MOKa3HHUKH, IO poOUTH 1i 0OpOOJEHHs Ta aHaui3
CKJIAAHUM 3aBlAaHHsAM. JlJi1 OTpMMaHHS KOPUCHUX BHCHOBKIB Ta BHSIBICHHS
OPUXOBAaHUX CTPYKTYp Yy Takux HaOopax HEOOXIJHO 3aCTOCOBYBAaTH €(EKTUBHI
METOM 3MEHIIICHHS PO3MIPHOCTI Ta KiacTepu3aiii [1].

Metoro poOOTH € JoCHiIKEHHS e(EeKTUBHOCTI T1OpUAHOrO MiAXOAY, IO
MOEHYE METOJl 3MeHIIeHHs po3mipHocTi t-SNE Ta anroputm kimactepusartii
DBSCAN Ha npukianl mMeaudHoi iHpopmanii. ExcriepumeHTanbH1 10CTIIKEHHS
JIaJIM 3MOTY OIIHUTHU SIKICTh KJacTepu3allli Ta BUSHAUWTH, 32 SKUMH O3HAaKaMU JIaHi
YTBOPIOIOTH OKPEMI IPYyNH, IO JEMOHCTPYE NPAKTUYHY LIHHICTH 3alpONOHOBAHOTO
X0y JUISl THTENEKTYyaIbHOTO aHajli3y BUCOKOBUMIPHUX MEIUYHUX JAHUX.

JUis  eKcriepuMEHTaIbHOI YAaCTHHM JAOCHIIPKEHHS OOpaHO BHUCOKOSKICHUHN
meanunuii HaOip manux Pima Indians Diabetes Database (National Institute of
Diabetes and Digestive and Kidney Diseases), noctymuuii Ha utardopmi Kaggle [2].
Ileit wabip wmictuTh 768 3pa3kiB 13 BiCbMOMa YHCJIOBHUMH O3HaKaMH,
0 XapaKTepU3yIOTh MEIUWYHI MOKA3HWKU >KIHOK 1HJ1aHChbKkoro miemeHi I[lima,
Kl TPOXOJWJIM OOCTEeXKEHHS Ha HasBHICTH aiadety. O3HaKM MICTITh KUIBKICTh

BariTHOCTEH, pIBEHb TIJIIOKO3M, apTeplaJbHUN THUCK, 1HAEKC Macu Tija Ta I1HIII
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nmapaMmeTpu, SKi € KIIOYOBUMH [IJIsi TPOTHO3YBAaHHS 3axBOpIOBaHHs (OiHapHa
[1JTbOBA 3MIHHA).

Jlis  mpoBeNeHHST EKCIEPUMEHTY MEIWYHy 1H(pOpMaIllil0 CHoYaTtky OyIio
CTaHAapTHU30BaHO, MO0 3a0€3MEUNTH PiBHY IIKATy O3HAK Ta YHUKHYTH JTOMiHYyBaHHS
3MIHHHUX 13 OUTbIMMM 3HaueHHsAMU. Ilicimsa mporo mani Oyjo 3MEHIIEHO 10 JIBOX
KOMITOHEHT 3a gomomororo t-SNE, mo pgamo 3mory BisyalidyBaTH 3arajibHY
CTPYKTYPY BHCOKOBHUMIPHHX O3HAK 1 IMOIMEPEIHBO OIIHUTH TMOTEHIIIHHI KJIacTepH.
Bizyanizanis, nogana Ha puc. 1, mokaszasa JAB1 OCHOBHI I'pYId, OJHA 3 SIKUX Bi3yaJbHO

po3ausuiacs Ha TPU MIATPYNH, MO CBIAYWIO TPO HASBHICTh IPUXOBAHUX

HIACTPYKTYpP Y JaHUX.

t-SNE HanpAMY Ha cTaHOapTWU30BaHWX OaHWX

1 outcome
e 0

o 1 )

"o Jedp

10 1 g

=10 4

t-SNE KOMNoHeHT 2

-40 =30 =20 =10 0 10 20 30
t-SNE koMmnoHenT 1

Puc. 1. t-SNE-Bizyanizaiis Bubipku 1anux

Jlnst OUTBbII JIeTalbHOTO BUSBIICHHS BHYTPIIIHBOI CTPYKTYpPH BUOIPKHM Ha I
KOMIIOHEHT1 3actocoBaHO anroput™ DBSCAN, mo yMOXJIMBWIO aBTOMAaTHYHE
BUOKpPEMJICHHSI YOTHPbOX OKpeMux kiactepiB. Pesynbratu kiactepuzaiii (puc. 2)
JIEMOHCTPYIOTh PO3MOMAUT KOXHOTO 3 YOTHUPHOX KiacTepiB Ha mrommHi t-SNE
3 PI3HUMH KOJIbOPAMH, IO HAOYHO JIEMOHCTPYE CTPYKTYpYy Ta BIJOKPEMIICHICTb
kiactepiB. Jami s anamizy npuyuH (opMmyBaHHS KiacTepiB OyJlo BHKOPHUCTAHO
OOKCIUIOTH ISl KOXKHOT O3HAKH, 1110 Jaji0 3MOTY BU3HAYUTH, 33 SIKUMU MEIUYHUMHU
noka3HukaMu ogHa 3 komnoHeHT t-SNE posninunacs va tpu miakiaacu y DBSCAN.

AHaJi3 T1oKa3aB, IO 3€JeHUM 1 CIpud KJIacTepu CYTTEBO PI3HUIHCS
3a O3HAKaMM TOBIIMHA MIKIPK Ta PIBEHb 1HCYJIHY, TOAl K YHACHIIJOK J0JaBaHHS
rojiyooro Kjacrepa BHUSBHJIOCS, IO BIH BIAPI3HIETHCSA BIJl JBOX IOINEPEIHIX
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3a KUTBKICTIO BariTHOCTEH, TPOXY MEHIIIE — 32 PIBHEM TJIIOKO3U B KPOBI Ta BIKOM, IO
JOTIOMArae 3po3yMiTH, K1 03HaKH BU3HAYal0Th POPMYBaHHS OKPEMUX MiAKIACTEPIB.

DBSCAN knacTtepuzauina Ha t-SNE

20 1

10 1

t-SNE KOMNOHeHT 2
Knactep

-10 4 2

-40 -30 -20 -10 0 10 20 30
t-SNE KOMMOHeHT 1

Puc. 2. Pesynbraru knacrepusaiii merogqom DBSCAN

[IpoBenene MOCTIIKEHHS TTPOJEMOHCTPYBAJIO, 10 MoeaHaHHs MeTonaiB t-SNE
1 DBSCAN He Iume TMOKpallye BHSIBICHHS MPUXOBAHUX CTPYKTYp Y
BUCOKOBUMIPHMX MEAUYHHUX JaHUX, aje U 3a0e3nedye eeKTUBHI IHCTPYMEHTH IS
ixX iHTepHpeTalii Ta MOJaIbIIOT0 aHaIi3y, 0 MA€ MPAKTUYHY LIHHICTh Y 3aBJAaHHIX
MEIMYHOI JIarHOCTUKH Ta KJIacTepu3arlii.
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Mican b., HeBirogos 1., Py6an O.
Xapxiscbkuil HaAYioHALHUL YHIGepcumem padioenekmpoHiKu

BUKOPUCTAHHSI AAMTUBHOI TEXHOJIOI'TI
JIJIS1 BATOTOBJIEHHSI AMOPTHU3YBAJIBHOI BKJIAJIKA

The current situation in Ukraine, intensified by military actions and
a significant increase in the number of amputations among service members
and civilians, requires urgent solutions in the field of lower-limb prosthetics.
A personalized approach to the fabrication of high-quality and comfortable
prostheses is gaining particular relevance, as it entails individual design that
takes into account the anatomical features of the patient’s residual limb (stump).
This approach makes it possible to create inserts (liners) of optimal shape and
density, which minimizes pain, reduces the risk of chafing, irritation, inflammation,
or swelling, and accelerates a person’s adaptation to a new mode of mobility.
The use of 3D-printing technologies makes the process of manufacturing
individualized prosthetic components more accessible and cost-effective. Within
a relatively short timeframe, it is possible to create a customized product without
significant additional expenditures on complex equipment or multi-level production
chains. Thus, the combination of high quality, a personalized approach, and the
rational use of resources makes the implementation of modern 3D-printing methods
in lower-limb prosthetics one of the most effective solutions for the urgent needs of
veterans and civilians.

Orasja marepiaJiB

OmHuM 13 KJIIOYOBHX aCIMEKTIB PO3pOOJEHHS MPOTE3HHUX BKIATOK € BHUOIp
MaTepially, M0 KOHTaKkTyBaTMUME€ 31 MIKIPOID Ta OJHOYACHO BUKOHYBaTHME
amoptuzariiny ¢yskiito. CydacHi JOCHIIKEHHS CBimT4aTh Tpo e(HEeKTUBHICTH
3aCTOCYBaHHS THYYKHX OIOCYMICHMX IIOJIMEpIB, TaKUX SK TEPMOIUIACTUYHI
nomyperann (TPU) 1 Ttepmormactuuni enactomepu (TPE). 11 matepianu
BU3HAYAIOTHCS 3HOCOCTIUKICTIO, MPYKHICTIO Ta €TACTUYHICTIO, & TAKOXK JIal0Th 3MOTY
HAJIAIITOBYBAaTH MEXaHIYHI BIACTUBOCTI BUPOOY 3a TOMOMOTOI0 3MIHM IapameTpiB
3D-apyKy 4u BHYTPIIIHBOI reoMeTpii. 3aBAsSKH [IbOMY MOXHA JAOCITTH OajJaHCy Mixk
M’SIKICTIO JlallHEepa Ta MOro MNIATPUMYBAJIBHOK 3/aTHICTIO. TakoX BaKJIMBOIO
nepeBaroro TPU € #ioro 0ioCyMICHICTh 1 XIMIYHA 1HEPTHICTb. Marepiayi CTIMKHiA
110 BIUTMBY MOTY, HE BUKIIMKA€E aJEPriyHUX PEaKiliil, a TAKOXK 3[aTHUN TPUBAIUNA Yac
eKCIUTyaTyBaTHCs 0e3 pyHHyBaHHS.
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TpanuiiiiHO K BKJIAIKKA 3aCTOCOBYIOTHCS CHJIIKOHOBI JIaWHEpH, ajie Cy4acHi
rHyuki nommMepu Ha ocHoBl TPU/TPE MoxyTh 3a0e3neuuTd HE TipIIUd pIBEHb
KOM(OpPTY 3a CYTTEBO KpalluX MOXKIHMBOCTEH mepcoHam3amii. IlepcriekTuBHIM
HalpsSIMOM  MiJIBUIIEHHS TITI€EHIYHUX BJIACTUBOCTEM TMOJIMEPHUX BCTABOK €
JI0/IaBaHHsT aHTUMIKPOOHHMX TOMIIIOK 10 Martepiany. 3okpema Chang, Zhu Ta Liu [1]
IPOJEMOHCTPYBAJIM 3/IaTHICTh IHTETPYBaHHS HAHOYACTHHOK cpibiia Ge3nmocepeaHbo
no cknany TPU-binamenty mis 3D-npyky Meauuaux BupoOiB. OTpumanwmii
KOMIIO3UTHUM  Marepial BUSBUB BHPAXKEHY AaHTUOAKTEplalbHy aKTHUBHICTD:
cpibmoBmicaunit  TPU  mpurHidye 3pocTaHHS TMATOTEHHHX  MIKPOOPraHi3MiB
(manpukiian, Staphylococcus aureus ta Escherichia coli), mo oco6imBo akTyanbHO
JUTSL JIeTajedl TpoTe3a, SKI MalTh TPUBAIMKA KOHTAKT 31 MIKIpoo. Y IbOMY pasi
€JIaCTOMEpPHUI ToJIlypeTaH 30epirae HeOOXiJHy THYYKICTh 1 MILHICTb Ha PO3PUB,
TOOTO OCHOBHI (DYHKITIOHAJIbHI BJIACTHBOCTI HE MOTIPIIYIOTHCS.

Kpim Toro, BaxnuBo, mo0O oOpanuii Marepian OyB JOCTaTHbO TBEPAUM
JUTSl BUKOHAHHA 33/IaHuX aMopTu3yBainbHUX (QyHKIiA. TPU Mae mmpokuii mepemnik
rpaaaiiii TBepaocTi 3a [llopom. Sk npoaemonctpyBanu Kwon, Seo ta Lee [2], BuOip
MapKyd Mmatepialy W pexuMy IpYyKYy Jda€ 3MOTY OTpUMaTH BapiaHT 3 Kpaloko
€IACTHYHICTIO Ta NMPWJIATAHHSAM 10 KYKCH IOPIBHSHO 3 TPATUIIMHUMHK JaifHEpaMH.
ExcniepuMenTansHO 10BeEHO, MO0 BHOIp TeMIepaTypu €KCTpy3ii Ta IIBHAKOCTI
nig yac FDM-npyky TPU BruMBae Ha MmiICYMKOBY THYYKICTb 1 MILIHICTh BUPOOY [2].
Bucoka TOYHICTh Ta IHIMBIAYaJIbHICTh MOCAAKU JOCITAETHCA 3aBISKH TaKOMY
METONIy NPYKY W TaKOX CYTTEBO 3HIKYE PU3UK YTBOPEHHS OOMIOYUX TOYOK THUCKY
i HatupanHs wmkipu. [llogo BuOGopy wmartepiamiB, To momimepu tumy TPU/TPE
€ OJHMMH 3 HaWKpamuX JJisi BUTOTOBJCHHS TMPOTE3HWX BKIATOK 3aBISKH 1X
THYYKOCTI, TOBFOBIYHOCTI Ta MOXJIMBOCTI Moudikallii, TOOTO J0/1aBaHHS MPHUCAOK,
3MIHHU TBEPAOCTI TOLIO.

TexHnoJiorist 3D-apyKy

JIns BUTOTOBJICHHSI TIOJIIMEPHUX BKJIAJOK Ha OCHOBI OOpaHUX MarepialiiB
HaWOUIbII mpuAaTHUMU € anutuBH1 TexHosiorii FDM, SLS, MJP, koxHa 3 sIKux
Ma€ CBO1 0COOJIUBOCTI.

FDM (Fused Deposition Modeling) — merox ekcTpy3ii po3IUIaBICHOTO
binaMeHTy 4Yepe3 APYKyBaJIbHY T0JIOBKY. Lls TexHoioris € oJHi€l0 3 HaHOUIBII
JOCTYITHUX 1 TIOMMPEHUX I mpoTunyBaHHsA. Cepen ii mepeBar MOKHa BHOKPEMUTH
HU3BKY BapTICTh OOJIAHaHHS / MaTepiaiiB, MOXJIHMBICTh IIBHIKO BHUTOTOBIATH
IHaUBIAYyallbHI BUpoOM 0Oe3 ckimaaHoi migroroBku. Heponmikamu FDM € Huzbka
pO3MiJIbHA 3JaTHICTh 1 MOXJIMBA aHI3OTPOMis BJIACTUBOCTEH BHUPOOY, TOOTO
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BIPOT1JIHICTD BIAIIAPyBaHHS B pa3i HEAOCTATHHOTO 3UCTICHHS, a TAKOXK HEOOXITHICTh
BUKOPHUCTAHHS MiATPUMOK JIJIS JESIKUX €JICMEHTIB.

SLS (Selective Laser Sintering) — MeTo BHOIPKOBOTO JIa3epHOTO CITIKAHHS
MOpPOIIKY, TOOTO BUTOTOBIEHHsS BUPOOy 3a 3D-momemnio  BigOyBaeTbes
3a JIONOMOTO0 CITIKaHHS Ja3epoM MOPOIIKY mmap 3a mapoM. OCHOBHUMH IIEpeBaraMu
11€1 TEXHOJOTII € BIICYTHICTh MOTPEOH B MIATPUMKAX, MOXJIMBICTh BHUTOTOBJICHHS
BUpPOOIB CKJIAAHOI TEOMETpii, a TaKoXX BIJIHOCHA OJHOPIAHICTD MEXaHIYHUX
BJIACTUBOCTEH y BcCiX HampsiMkax. HemonikoM € BuCOKa BapTicTh OOnagHaHHS /
MaTepiaiiB Ta HeoOX1aHICTh micisioOpoOneHHs. HesBaxkatoun Ha ne, SLS-meron
ny’Xe TEePCHEKTUBHUN JJIi BUTOTOBJIEHHS MpoTe3iB. Huang Ta iumn [3] ycmimHo
HanapykyBanu TPU-nmaitHepu 3 Tpaai€eHTHOWO TIpaTkoro MeToaoM SLS 1 mocsriu
BHUCOKHUX MEXaHIYHHUX BJIACTUBOCTEH.

MJF (Multi Jet Fusion) — cydacHa texHosoris Big HP, 110 Takoxx HaliexuTh
70 TIOPOIIKOBUX METOJIB, aje, Ha BiAMiHy Bim SLS, BUKOpHUCTOBYE He sazepu
Ta CIIKaHHA, a CTPYMEHEBE HAHECEHHS 3B S3YBAJBHOIO PO3YMHY Ha MOPOIIOK
1 oJlajplIe ONMPOMIHEHHS 1H()PaYEpPBOHUM CBITJIOM, IIO MPUBOAMUTH 10 3aTBEPIAIHHS
MO3HAYEHUX AUIIHOK. Llel mpoliec MoBTOPOETHCS Iap 3a apoM, YTBOPIOOUU BUPIO.
MIJF mae cxoxi nepeBaru 3 SLS, a came: BUCOKY MIBUAKICTb JIPYKY, BIJICYTHICTb
noTpedu B MIATPUMKAX, BUCOKY TOYHICTh 1 OJHOPIAHICTh. OKpiM TOTO, IIEH METOJ
TaKOX €(PEeKTUBHUUN JIsi CEPITHOTO BUTOTOBJIEHHS, OCKUJIBKM Ma€ BUCOKY HIBUIKICTb
JIPYKY Ta MOXJIMBICTb CTBOPEHHS JEKUIBKOX 00’€KTIB Ha OJHIN poOOUii MOBEPXHI.
[Momo rHyukux BKIagoK, To MIF gae 3Mory oTpumard enacTU4HI BHUPOOHU
3 TPU-mopomky 3 KOHTPOJIHOBAHOK TMOPHUCTICTIO Ta MIiIbHICTIO. Lleit meron
nomionuit g0 SLS Hemomikamu, a caMe BapTICTIO OONaJHAHHS, CKJIAJIHICTIO
BIIPOBA/KCHHSI B HEBEJIMKUX MANUCTEPHIX Ta 0OMEXKEHOMY BUOOpY MaTepialiB.

Otxe, Ha eTamni OPOTOTUITYBAaHHS M JOCHIKEHHS HAWOUIBII JOIIJIBHUM €
Metron FDM, ane B mopanbIioMy BIOCKOHAJIEHHI BUPOOy BapTo posrisaatu SLS
ta MJF, K1 3M0XyTh 3a0€3M1€UNTH Kpally OJAHOPIAHICTh 1 TOYHICTb.

IIpoekTyBaHHS TAa MO/IEJTIOBAHHS

[IpoexTyBaHHS BKJIQJAKKA TOYMHAETHCS 31 CTBOpeHHs 3D-Momeni, sika Oyje
BIJIMOBIAATH aHATOMIl KyKCH Ta 3a0e3neuyBaTd KoM@opT BukopuctaHHsi. OCHOBOIO
JUIS  MOJICITIOBAHHS CIYTYIOTh pe3ynbratd  3D-ckaHyBaHHA KyKCH TaIliEHTa
3a gomoMorow 3D-ckaHepiB abo k (OTOrpaMMETpUYHUX METOMAIB, IO JAI0Th
3MOTY JIOCSATTH TOYHOI (OpMU KIHIIIBKH, SKy MOXHa OyjJe€ BHUKOPHCTATH
B CAD-cepenouiii, 106 nodyaysatu 3D-mopensb.

[Tlin yac BumpoOyBanb 3D-moxens Bkiagku Oyyno po3poOJEHO BiAMOBIIHO
0 ycepeaHeHoi ¢popMmH KykcH. Bxkiagka mae mumHAPUYHY (OpMy, PO3MIP MOXKE
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BapilOBATHCS 3aJICKHO B1J] TapaMeTpiB Yarlli mpoTe3a. BHYTpIlTHS MOBEpXHs BKIAIKH
MOK€ OyTH BIJHOCHO TJIaJIKOI0 Ta TOBTOPIOBATH IIMIIHAPUYHUN Tpodisib, MpoTe
TUTSL 171eaTbHOT TTOCAAKH 11 OakaHO aanTyBaTH i peabed) KOHKPETHOI KYKCH, TOOTO
HeoOX1HO OpaTH 10 yBard BUCTYIHU KICTOK 1 M’ SKMX TKaHUH.

3a BIJCYTHOCTI 1HAMBIAYaJbHUX IapaMETpiB, SK Yy HaIOMY MIJIOTHOMY
JU3aiiHl, BUKOPUCTOBYETHCS YyCepenHeHUuH mpodiab. Y 3acToCyBaHHI BUPOOY
Ha MpaKTHIl HEOOXIJHO aJanTyBaTH BUPIO MiJ KOHKPETHI MapamMeTpH Nali€HTa.
st ctBopennst 3D-mozneni Bukopuctano cydyacHud CAD-1HCTpyMeHT — cepeioBuIIe
Autodesk Fusion 360. OCHOBHMM KOHCTPYKTHBHHM pIIICHHSIM Yy MOJEII CTallo
3aCTOCYBaHHsS BHYTpINIHBbOI IpaTkoBoi cTpykTypHu (lattice). Ycepenuni Bkimaaku
nepeadayeHo NepioIMYHO NOBTOPIOBAHI MOPOKHUHU Y BUTJIAJI TPUBUMIPHOI I'PATKH,
10 BUKOHYE POJb aMOPTU3YBaJbHOTO Kapkaca. OOpaHO TpUrpaHHUN THII TPATKH,
OCKIJIBKH B1JIOMO, 1110 TaKa TOMOJIOr1 3a0e31euy€e BUCOKY CTaOUIbHICTh Ta CTIMKICTb.

OtpumaHa Mojellb Ma€ KOMIAKTHY ¢GopMy 3 po3MipaMud TNPUOIH3HO
100x100%100 mm, mo fae 3MOry 1HTErpyBatd ii B OOMEXEHI MPOCTOPOBI YMOBH.
[Inoma 30BHINIHLOI IOBEPXHI BHPOOy CTAaHOBHTh 2238 cM?, MOAENb Mae
1920 TpukyTHHUX TpaHel, sKi (POPMYIOTH CITYACTy OOOJIOHKY, 3a JIOMIOMOTOIO SKOI
BUpIO Oyae amopTH3yBaTH KiHIIBKY. LleHTp Macu Mojesni 3MIMEeHUH 10 HMKHBOT
TPETUHU BUCOTH, L0 CIPHUATHME CTaOUIBHOCTI MiA 4ac ekciuryararii. OcoOnuBy
yBary MNpUJUJICHO TEOMETPHUYHIN CUMETpIi JUIs HOCATHEHHS OaJlaHCy MIXK MIITHICTIO
Ta Barol KoHCTpykuii. [lapamerpu rpatku (po3Mmip KOMIPKH, TOBIIMHA CTIHKH)
BU3HAYECHO €KClepuMeHTanbHO. Kpok rpaTku B MPOTOTUIIAX CTAHOBHB 3—-5 MM,
a TOBLIMHA MEPEMUYOK ~1 MM, IO A0 3MOry OTpPUMATH HEOOXIJHY HpPY>KHICTb
0e3 BTpaTH MIITHOCTI.

AAA
\- 7

Puc. 1. 3D-au3aiin npoTtotumy JaaitHepa 3 lattice-crpykryporo
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Puc. 2. [Ipuknan 3D-au3aitHy ray4koi Bkiaaku 3 lattice-ctpykryporo
(mpoexr LifeNabled, nTopology). Ipar4yacra KOHCTPYKIisl 3 TapaMETPHIHUMU
ocepelIkaMi Jla€ 3MOTY IMITYBaTH BJIACTUBOCTI MiHU: 3a0€3MeuyBaTH
NPY>KHY aMOPTHU3AIIii0, BEHTUWISAIIO Ta BOJHOYAC 3HIKYBATH Bary BUPOOyY

3acToCyBaHHS TIpAT4YACTUX CTPYKTYp [JOIOMAara€ peryjiroBaTH KOPCTKICTh
aMOPTHU3YBAIbHOI BKJIAJIKUA. 3aBASKU PETYJIOBAHHIO IIUILHOCTI MOXHA pOOUTH JTaitHep
OUTBII MIATPUMYBaIbLHUM, a0O0 K, HaBMaKW, OUTbII TpykHMM. Huang ta iumi [3]
JOBEJIM, 110 TpaJi€eHTHa 3MiHA TyCTHUHM rpaTku Bcepeauni TPU-BupoOy moxe
CYyTTE€BO 3HU3WUTHU IIKOBI HAaBaHTAXCHHS MW MIJBHUIIUTUA TMPYXHY Hedopmariiio
BHACIJOK IUKIIYHUX 1 YAApHUX BUNPOOYBaHb. TOOTO BHYTPIIIHS IpaTKa MpaLIoe
AK MPYKHUN aemMIiep, po3NOAUISIOUN TUCK Ha TOBEPXHIO KYKCH, 3HIDKYIOUM PU3HUK
TUCKOM(DOPTY Ta HATUPaHHS IIKIPH M1 YaC BUKOPUCTAHHS.

Ille omuH miAXig 10 NPOEKTYBaHHS THYYKHUX CTPYKTyp omumcanu Bickel,
Matusik Ta iH. [4]. Y4eHI BUKOpHCTAIM aJTOPUTMH TOIOJIOTIYHOI ONTHUMI3AIlil
JUTSE TIPOTPAMHOTO KOHTPOJIIO TPYXKHOCTI BUPOOy. VY iX IOCHIKEHHI PO3MOILT
HIUTBHOCTI MaTepiajly aBTOMATHYHO HAJIAIITOBYETHCS 3aJI€KHO BIJI HEOOXITHUX
xapakTepucTuk. lle gae 3Mory reHepyBaTu 30HHM 3 HEOJHAKOBOKO HIUIBHICTIO, TOOTO
3 pI3HUMHU BIACTHUBOCTSIMHU.

Otxe 1udpoBe MOJEIIOBAHHS MPOTE3HOI BKIAJKU Mependayae: OTpUMaHHS
BUX1HOI (OpMH KyKCH (CKaHyBaHHs a0o0 mMapameTpu3alis CTaHAapTHOI (hopmu),
nobynoBy CAD-mozeni BKIaAKH 13 3aJaHUMU TabapuTaMu Ta CTPYKTYpoOro (TpaTkw,
OTBOpHU, OOOJOHKH), ONTUMI3ALII0 MOJENl — SIK Bpy4Hy (IIArOHKa MiJ aHaTOMIIO),
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TaK 1 aBTOMAaTH30BaHO (TOIOJIOTIYHA OMNTHMI3allis, reHeparis lattice), excmopt
mozeni B aApykapcbkuil popmat (STL/3MF) 3 nocTaTHbOIO pO3AIIBHOIO 3JaTHICTIO
JUIS TI0J1aJIbIIIOT0 BUTOTOBJICHHS.

I'eomeTpuuHi XapaKTePUCTUKHN NPOTOTHUILY

VY Mexax aociimkeHHss OyJo CTBOPEHO MPOTOTHN Ha OCHOBI 3D-Mopen,
OMKCAHOi B MONEPEAHHOMY po3ALI. MoAeNb € CyIUIbHIUM OJIOKOM CKJIIaHOI (hopMu
3 YUCJIEHHUMU BHYTPIIIHIMH MOPOKHUHAMU. OCHOBHI pO3MiIpU BUPOOY BU3HAYEHO
3a fioro rabaputHoto pamkoro (bounding box) i mogano B Tabdu. 1.

Ta6auus 1. OpieHTOBHI TeOMeTpUYHI po3Mipu Ta 06’ eM 3D-Moeni BKIaaKu

IHapametp 3HaYeHHs
Bucora (B310BXk oci Z), MM ~ 100
[Mupuna (B310BXK 0ci X), MM ~ 100
I'mubuna (B310BXk oct Y), MM ~ 100
06’eM matepiany, cm® ~ 1010
[1om1a 30BHIMIHEOT IIOBEPXHi, CM? ~ 2238

Hocutb Benukuii reomerpuyHuil o6’em (~1010 cm?) cBiguuTh Npo Te,
0 MOJEJIb MOK€ BHKOPHUCTOBYBATHUCS 3aMICTh TPAAUIIIMHOTO JaifHepa i Oyje
3aIl0BHIOBATH BECh BHYTPIIIHINA MPOCTIP MIXK KYKCOIO 1 TBEpJAUM KapKacoM IpOTe3a.
3HayHa YacTMHa IOTr0 O0’€My MPUMAZA€ HA MOPOXKHUHU IPATUACTOI CTPYKTYpH,
TOMYy peajbHa Maca TOTOBOro BUpPOOYy OyJe MEHIIOK, HIK Maca CYLUIbHOTO
MOJIIMEPHOTO OJIOKA aHAJIOTTYHHUX PO3MIPIB.

OcoOnuBICTIO KOHCTPYKLII € HAasBHICTh 3HAYHOI KUIBKOCTI PIBHOMIPHO
pPO3MOJIIIEHUX Ha BCIM MOBEpXHI BUPOOYy HACKpPI3HUX OTBOpiB. Taka Mojenb
nepdopanii Mae JEKUIbKa OCHOBHUX (YHKII: 3MEHIIEHHS MAacH, MOKpPAILEHHS
aMmopTH3allii, BeHTWIALIs. HasBHICTP uHCIEHHMX ApIOHMX OTBOPIB Ja€ 3MOTY
MOBITPIO LIMPKYJIFOBATH MK IIKIPOIO KYKCH Ta BKJIQJKOIO, BIBOJSYM TEIUIO U MIT,
10 BAXKJIMBO B yMOBaX TPUBAJIOTO BUKOPUCTAHHS TpoTe3a, 00 Mareparlisi CipuauHse
NOJPAa3HEHHS IWIKIpU. AHAJOrIYHI PIMIEHHS BIPOBAKYIOThCSI B  Cy4acHHUX
KOMEPIIMHUX JIaiiHepaX, 00 HACKPI3HI OTBOPHU 3a0€3MeUyI0Th BEHTWIALIIO MIKIPH Ta
MOKpalIyloTh JOCBIJ BiJi BUKOPUCTaHHs JaiiHepa. OTxe, nepegdaueHa B JAU3aiiH1
nepdopallis Mae mMABAIIATA KOMGOPT MaIl€EHTa, OCOOJHUBO B CIEKOTHUX YMOBAX.
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IHapamerpu 3D-apyky

JIst BUTOTOBJIEHHS JTOCTIHOTO 3pa3ka BKJIQAKKW 00paHo TexHojoriro FDM
3D-npyky 3 BukopuctanusMm TPU-dinamenty. Y 1bpoMy pasi 3acTOCOBYBaBCA
HacTUbHUM 3D-npuHTep, OONagHAHUM TPSAMOIO0 Mojauvero (UIaMeHTy, 110 Kpalle
HMIIXOMUTh JUISl THYYKHX MatepiamiB. Ha oCHOBI momepenHiX eKCIIepUMEHTIB
BCTAHOBJIEHO oONTUMaibHI mapamerpu Apyky TPU cepenHboi  TBepaocTi
(mpubmm3no 90 Shore A).

Temneparypa ekcrpysii: 210-220°C (3a0e3neuye XOpoOIIMWA  CIUIAB
MIX I1apaMu 0e3 MeperpiBy Marepiaty).

Temmneparypa croay: 50-60°C (a4 HanIHOrO NPUIUNIAHHS MEPUIOTO IIaApy
11 3a1o00iranHs BiAIIapyBaHHIO).

MIBuakicTe apyky: 20-35 MMm/c (NOpIBHSHO NOBUIbHA, 1MI00 YHHUKHYTH
nedeKTiB  yHACHiAOK  TMOJAaHHS  THydYKoro  (iJaMeHTy Ta  rapaHTyBaTH
TOYHICTb YKJIQJJaHHS).

Perpakuisi: 1opxuHa 1-2 MM 31 MBUAKICTIO ~25 MM/C (He3HAYHE BTATYBaHHS
Matepiany, mo0 3MeHmMTH HUTKyBaHHS TPU, sxkuil CXWIbHUNA 10 YTBOPEHHS
«HHUTOK» 32 HaJIMIPHOT PETPaKIIii).

Bucora mapy: 0,2 MM (octatHs i OanaHCy MK JeTalli3ali€lo MOBEpPXHi
Ta MIBUIKICTIO APYKY). 32 TaKUX YMOB BAAJIOCS HAJAPYKyBaTH TECTOBI ()parMeHTH
rpaTtku ¥ cyuinbHi 3pazku TPU 0e3 nedexris.

VY mporieci IpyKy OCHOBHUM BUKIIMKOM OYJI0O BUTOTOBJIIEHHSI BUPOOY 3 M’SIKOTO
MaTepiany, 00 HaBITh HE3HAYHI MOMWIKM MiJ 4Yac APYKY HPU3BOAATH O TOTO, IO
MozieNb AeOpMYEThCS 1 APYK HEOOXIHO MOYMHATU CIIOYATKY. AJBTEPHATUBHUMU
METO/IaMM, $IKI MOKHa Oyjo O YNpoBaguTH IJs 3aJaHuX pimeHsb, € SLS- abo
MJF-npyk, komu oTBOpU (OPMYIOTHCS B TIOPOIIKY, IO JIa€ 3MOTY YHHKHYTH
BUKOPHUCTAHHS MiATPUMOK.

OuiHBaHHS SIKOCTI Ta BJIACTUBOCTEH BKJIAAKHU

HanpykoBanuii mpoTOTHIT TPOAHATI30BaHO IOJO 3PYYHOCTI Ta MIITHOCTI.
EproHomMiuHO KOHCTPYKILisl BUIIISIAA€ BIAJIOKO: yCi Kpai BUpOOyY 3IJIa/KEHI1, BIACYTHI
rocTpl KyTH YU BUCTYIIH, 1110 MOTJIM O TUCHYTH Ha miKipy. ['Hyukuii matepian (TPU)
1 rpatyacta CTPYKTypa pa3oM poONsATh BKJIAIWII 3JaTHUM JO CTHCHEHHS
Ta PO3LIUPEHHS, TOOTO TaKUM, IO MPY>KUHUTH 1] HABAHTAKEHHSIM. 3aBISKHU I[bOMY
TUCK Ha KYKCY PIBHOMIPHO PO3MOAUISIETbCS Ha MoBepxH1 BUpoOy. Ilix Baroro Tina
B TIporieci XoapOu miepdopoBaHi CTIHKM BKJIQJKHA CTHUCKAIOTBCS Ta TMPYKHO
onuparThecs Aedopmamii. lle Mae 3MeHIIyBaTH yAapHI MIKM HaBaHTa)XCHb,
3amo06iraroyu OOJIOYNM BITUYTTSIM.
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Takox HEOOXiHO 3Ba)kaTH, IO MHOXHUHHI OTBOPH 3HUXKYIOTh CYLLUIbHY
IUIOLLy MaTepialy, HaBaHTaKEHHS 30CEpPEeIKYeThCS HABKOJO KpaiB OTBOPIB.
dopMa OTBOpIB CTBOpEHa, MO0 MIHIMI3yBaTH KOHIIEHTPAIII0O HAIMpPY>KCHb,
ajie TpuBaJia MILHICTh NepPOpPOBaHOI CTPYKTypu noTpedye nepeBipku. HeoOxigHO
POTECTyBaTH, Yd HE BUHUKATUMYTh 3 YacCOM PO3PHMBH MaTepialy MK OTBOpaMHU
BiJl Oararopa3oBUX 3rMHaHb 1 yaapiB. Il yac mepBHHHOrO OLIIHIOBAHHS MII[HOCTI
IIPOAHATI30BaHO TOBIIUHY CTIHOK OTBOPIB, SIKA CTAHOBHUTH JEKUIbKa MIIIMETPIB.
Ile mae OyTu nocrtaTHiM 3amacom MinHoCTi 11t TPU, sikuit € matepiaiom, 110 J10BOJI1
HEINOTaHO PO3TATYETHCS.

3 KOHCTPYKTHMBHOI'O NOTJISIAY BUPIO Mae CKIAAHY T'€OMETPiI0 3 BHYTPIIIHIMHU
kKaHanmaMu. JloCSIrTH 1BOTO CTAl0 MOXKIIMBO 3aBISKH BUKOPUCTAHHIO aJWTHUBHOI
TexHosiorii. Bkinagka cnpoekToBaHa sSiK 3MIHHUN MOYJib, ii MOXXHa BCTaHOBJIIOBaTH
B MPOTE3HYy CHUCTEMy W 3a MOTpeOM 3aMiHIOBAaTH OKPEMO BiJl PEIITH MpOTe3a.
Lle takox mnojermye oOCIyroByBaHHS NpPOTE3a, AK€ MOXHA 3MIHUTU BKJIAJKY,
HAJPYKyBaBIIIA HOBY.

IlepeBaru Ta HegOMIKH pilIeHHS

PesynbpraTu qocnipkeHHs ATBEPAXKYIOTh, 10 3acTOCyBaHHs TexHojorii FDM
B komOiHamii 3 TPU-¢imameHTOM 171 BUTOTOBJICHHS aMOPTU3YBAJBHUX BKIIAJIOK
€ TepcHneKTUBHUM miaxoaoM. OCHOBHMMH TiepeBaraMu OIMHUCAHOI TEXHOJOTIi
€ MOXJIMBICTh TIepcOoHI(piKyBaTH BHPiO, BUCOKHMI PiBEHb aMOpTHU3aIlii Ta KoMdopTy,
10 TaKOXX MOYKHA aJanTyBaTH 3a HEOOXIIHOCTI, ONEPATUBHICTh T4 €KOHOMIYHICTD,
0COOJIMBO MOPIBHSHO 3 TPAAMIIIHHUMHU BUpOOaMU. 3BICHO, 3alPONIOHOBAHE PIIICHHS
Mae ¥ TmeBHI OOMEXKEHHS, 30KpeMa JOBroOBIYHICTh 3D-IpykoBaHUX BKJIAJOK,
gka 1noTpedye perenpHoi TmepeBipku. TPU —  3HOcocTiiikuii  marepiadn,
ane OaraTOLMKJIIYHI HaBAaHTAaXXEHHS B YMOBax pEabHOI eKCIUTyaTalli MOXYTb
IPU3BECTU 10 pyHHYBaHHS BKIJIAJIKH.

BaxxnuBo mpoBecTH BUNPOOYBAaHHS HA 3HOCOCTIMKICTh Marepiaily, CTUpPaHHS,
OIIIHUTU TEPMIH CIyKOM Takux jaiiHepiB. TakoX HEOOXITHO TPHUIIIUTH 3HAYHY
yBary MICII0 CTUKY JaifHepa Ta mpote3a. Sk 3asHavarore Choi, Ogle ta Shin [5],
3a0€3IMEeUeHHS JOCTAaTHBOI MIIHOCTI ¥ CTaOlILHOCTI CTHKY MK M SKOIO T1JIb3010
Ta TBEPAUM KapKacoM NPOTEe3a 3aUIIAETHCS aKTyalbHUM BHKIMKOM. [Ipoekt
BKJIAJIKK CIIPOIIy€E ii 3aMiHy, ajié HEOOXIJHO MEePEeKOHATHUCS, IO BOHA HE 3MIHIOE
CBOI'O TMOJIOKEHHS MiJ Yac XOAnOu nisg yHukHeHHs JodTy. OcTaHHe, HA WO
HEOOX1ITHO 3BEpPHYTH yBary, — Ii¢ TMOBEJIHKa Marepially B PI3HUX yMOBax.
Hanpuxnan, 3a Huspkol temneparypu TPU wMoxe TBepaHyTM W BTpayaTu
€JIaCTUYHICTh, @ 3a BHUCOKOI — HaAMIpPHO po3m’skiryBaTucs. Kpim Ttoro, y pasi
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KOHTaKTy 3 KIHI[IBKOIO CTBOPIOIOTBCS HAJIMIPHO BOJIOTI YMOBH, IO TaKOX
BITUBATUME Ha JOCBiJ 3acToCcyBaHHS. JlaliHep Mak 3anMmiaTtucs MPYKHUM
1 HEe KOB3aTHW, HaBITh MiJ 4yac HaMokaHHA. Lli acmexkTwm moTpeOyroTh JT0JATKOBUX
JOCIIKEHb, OCKUIbKM CTa0lIbHICTh XapaKTePUCTUK YHACHIIJOK 3MIHM yMOB
€ KPUTUYHOIO JIJIs1 HAaJIIMHOCTI mpoTe3a [5, 6].

BucHoBku

Pe3ynbrat IEeMOHCTPYIOTH BHCOKY €(GEKTHBHICTh 3acTocyBaHHS 3D-apyky
y  CTBOPEHHI TMEPCOHANI30BaHUX  pIIIEHb I  KOPUCTYBadiB  MPOTE3iB.
AMopTu3yBaibHi JaiiHepu, HagpykoBaHli 3 TPU wmeromom FDM, mnoenHyroTh
KoM}opT, PYHKIIOHAIBHICTh 1 aJIaTUBHICTh, 110 JIaCTh 3MOTY IOKPAIIUTH SKICTh
KUTTA JIFOJEH 3 aMIyTOBaHUMU KiHIIBKaMu. [loganbiiuii po3BUTOK I11i€1 TEXHOJOT11
MOJIATAE B MOKpAIeHH] MM3aiiHy Ta ajamnTaiii MaTepiamiB mia Il mum. Y cydacHUX
peanisx ynpoBaXKEHHS Il€i TEXHOJIOTli B MPaKTUKy Ma€ HeaOUAKWU MOTEHIiall

Ta BIIMOBIa€ 3arajJbHUM MOTpedaM MEJIMYHOI rajay3i YKpaiHu Ta CBITY.
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MoJiokanosa B.M.
Hayionanvnui mexniunuu ynisepcumem «/{Hinpo8cvka noaimexuikay

HEPCIIEKTUBU 3ACTOCYBAHHS YIIPABJIIHHA 3HAHHAMUA
B TIPOEKTHOMY YIIPABJIIHHI

In the modern environment the role of the individual as the main resource for
economic development is growing. The analysis of the real development processes
of the society in modern conditions has led to the establishment of human capital
as the main productive factor. Innovation is a key feature of economy based
on knowledge, the engine that contributes to business, politics, culture of the country.
The result of the study is the deepening of theoretical provisions on the introduction
of flexible approaches to the knowledge management.

CyuacHi ri00anbHI 3MIHM Ta 3arpo3d TOKa3ylTh, IO CBIT CTa€ BCE
CKJIQJHIIIUM 1 JIIOJCTBO HE BCTHIa€ 3acBOITM HOBI HAyKOBI MapagurMu
U1 po30y0BU MailOyTHROro. PedopmyBaHHs Ta MojiepHizallisl YKpaiHu Ha HUISIXY
no €Bpomeiicbkoro Coro3y BUMara€ 3pOCTaHHS POJII MPOEKTHOTO YIPABIIHHS,
OCKUJIbKH YIIPaBIIHHS MIPOEKTAMH € 1/I€a]IbHUM 3aC000M NIEPETBOPEHHS CBITY 3aBISKU
CTBOPEHHIO 1HHOBAILIITHOTO IPOAYKTY.

Emoxa, koim mia KamiTaJoM pO3YMUIM JIMIIE 3E€MIIIO, TpaIlo Ta TPpoli,
BXKe crama ictopiero. Huui mi Tpm kmacuyHi Qopmu Kamitaay BiACTYNalOTh
nepes HOBOK (opMOI0 — «HeMmaTepiaiabHI akTHBWY». Y mepiof i3 1996 no 2021 pp.
BapTICTh HEMaTepiaJbHUX aKTHBIB y cBiTi 3pocna Ha 1145 % (3 $6 Tpar 1996 p.
no $74 tpnaa 2021 p.). 1996 p. Hemarepianbhi aktuBu cranoBwim 20,1% cBiToBOTO
BBII, 2021 p. — 77,9% [1]. Otxe, BXOHKSHHS JIIOJCTBA J10 HOBOI ekoHOMIKH X XI CT.
Jla€ MIACTaBU CTBEPJKYBAaTH, IO OJHUM 3 OCHOBHMX CKJIQJIHMKIB HAI[IOHAJIbHOT
cTparerii po3BUTKY YKpaiHM Mae CTaTH IIMPOKE 3aCTOCYBaHHS YIMPaBIIHHS
3HaHHSAMHU. YTpaBimiHHS 3HaHHAMH  (aHD.  knowledge  management) —
II€ METOJOJIOTis, CHpSAMOBAaHA Ha TMIABUINEHHS PIBHI KOHKYPEHTOCIPOMOXKHOCTI
Ta 3aXMIIEHOCTI KOMIIaHli BHAC/IIOK BUKOPUCTAHHS HA0OpYy 1HCTPYMEHTIB 3aXHUCTY,
yOpaBIiHHS ¥ EKOHOMIKM HeMaTeplaJlbHUX AaKTHBIB KOMIIaHii [2]. YmpaBiiHHS
3HAHHSIMU — 1I€ HOBA MapaJurMa ynpasiiHHs, 1 11 HE0OX1JHO MPUIIIUTH JTOCTATHHO
yBaru i opMyBaHHs Cy4acHOT MOJIeJIl iIHHOBaiiHOTO po3BUTKY [3]. O6csT 3HaHB
Ha IUIAHET1 MOABOIETHCS IO I'SITh POKIB; Yy MPOBIJIHUX OpPraHi3alisix CBITY 4acTKa
BapTOCTI HeMarepiadbHuX akTUBIB focsirae 80% [4]. Yxe 3apa3 3HaHHS BHU3HaHI
E€KOHOMIYHOIO KAaTETrOpi€l0, aKTHBHO PO3BUBAIOTHCA 1HQOPMAIIIHI TEXHOJOTI]
JUTsl pOOOTH 3 HUMHU.
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B ympasiiHHi 3HaHHSIMH MIAPOKO BIPOBAKYIOTH JBA M1IXOIH:

— 1H(hOpMaLITHO-TEXHOKPATUYHUHN (TIPOLIECHUT);

— TOBEIHKOBUH (YHACTIJOK TBOPYOI AISNIBHOCTI OCOOUCTOCTI).

[ndopmamiitnuii  (mporecHuit) miaxig mependadae  koaudikaiio 3HaHb
HAa OCHOBI BHM3HAYEHHUX IMPOIEAYp OOpOOJEHHS 3 BUKOPUCTAHHSIM BIAMOBIIHUX
TEXHOJIOT1i, 0OMIHY, MOMIMPEHHS Ta MOBTOPHOTO BUKOPUCTAHHS B HOBUX MPOEKTAX.
CnaOkicTh Takoro miAXOAY IMOJSITa€e B TOMY, IO BIH HE JyXe €(QEKTUBHHI,
KOJU TMOTPIOHO «HAOyTH» HESABHUX 3HaHb. 3actocyBaHHs IT-TexHomorii
0 YHpaBIlHHSA 3HAHHSAMHU CHPSAMOBYE J1i KOPHCTYBadlB Ha PO3MIILIECHHS
iHdopmallii 3a TEBHUMH TMpaBUJIaMH, IO JalOTh 3MOTY YCHIIIHO 3HAaXOJUTH
W BuKOpucCTOBYyBaTH ii Hagam. IIpore 3a BIACYTHOCTI COLIAJIBHOI B3aEMOAIl
HOBE 3HaHHS HE BUHUKAE TUIBKH 3aBIISKH 00pOOIECHHIO B1IOMO1 iH(popMarrii.

[ToBeniHKOBHII MIAX1J MOJSITAE B TOMY, IO YBary 30CEpeIKeHO Ha MOOYI0BY
pobGoyoro cepenoBHIlla B KOMIMAaHIi, B SKOMY IOJIETHIYIOThCS TMPOIECH OOMIHY
3HAHHSMU W 3acBO€HHA. CHUIBHOTH € HeOpMalbHUMHU TpylNaMH JIIOAEH,
K1 PEryJIIPHO 3yCTPIYarOThCs U1l OOMIHY 11esIMU. 3 OTUISITY Ha Te, 10 BiI0YBa€EThCs
3apa3 y iH(}opMaliitHOMy cepeoBUILl BC1 PO3yMIIOTh, 110 HOCISIMUA 3HAHb € JIFOJIU.
Came MiHHICTh IXHIX HAKOMUYEHUX 3HAHb 1 JOCBIAY 3PEIITOI TMEPETBOPIOETHCS
B NpuOyTOK KomnaHii. EkciepTu BBaXaroTh, 10 Oprasizauii B TId YW IHIINA QopMi
BUKOPUCTOBYIOTh Juine 20% yciXx 3HaHb, fKI CTalOTh «iIBHUMU». lle o3Hauae,
mo 80% 3anumiaroTbes He3aTpeOyBaHMMU. BOHM 3anuInaloTbCss B CEPLAX
1 yMax CHIiBpoOITHUKIB IMX opraHizamii. J[ocTym 10 IIbOTO «HESIBHOTO» 3HAHHS
MOXHa OTpUMAaTh TUIBKA 32 JOMNOMOTOI JIIOJACHKOI B3aemoxii. (OCHOBHUM
MEXaHI3MOM CTBOPEHHSI BHCOKOIIIHHMX 3HAaHb Ta iX 3aCTOCYBAaHHS € CIUIKYyBaHHS
MK CIIBPOOITHUKAaMHM, SIKI IPaIlol0Th B OJHINA opradizauli. OTxke, nepegaya 3HaHb
BIIOYBAETHCS TiJ] Yac CIUJIKYBaHHS MDK JIIOJbMH, SIKE CHpPSIMOBAHE Ha OTPUMAHHS
HE00X11HO1 1H(popMallil A po3B’A3aHHs NpodsieM ado NPUUHATTS PILIEHb.

Komynikamii MoxyTh OyTH OCOOMCTUMH ¥ TpyHOBUMH, NPSAMUMH abo
BipTyasibHUMH. OcoOucTe CHUIKYBaHHS BHUKOPHUCTOBYETBCS, HANpPHUKIaA, MijJ 4ac
3BEPHEHHS 3a TOpPAJ0I0 B TOBCSKICHHOMY >KUTTI a0o0 31 CIy’)kOOBUX TUTaHb.
3 wmertoro 3al0e3nedyeHHs €(EKTUBHOCTI TPYMOBUX KOMYHIKAIld 3aCTOCOBYIOTH
TBOpPYI METOAW JJIsI BUJIYUYCHHS HEOOXIJHMX 3HaHb 13 CBIJIOMOCTI CITIBPOOITHUKIB
1 mepepadl iX KosieraM, fAKI iX MOTpeOylOTh I pO3B’sA3aHHSA HarajibHUX
npobseM. Boanouac mudpoBa Ttpanchopmailis, GopMyBaHHS TPUHIIMIIOBO HOBHUX
013Hec-Mozenel 1 O13HEC-MPOLECIB, CTBOPEHHS 1HHOBALIMHUX MPOAYKTIB 1 MOCIYT,
TaKuX SK XMapHh, MOOUIBHICTh, TIepe/0Ba aHAJITHKA, ITYYHUN 1HTENEKT, JOJal0Th
HaM HEeCTaOUIbHOCTI.
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VYxe 3apa3 ana  0aratbOox MPOEKTHUX  MEHEKEPIB  aBTOMAaTH3aIlis
3HAYHOI YAaCTHUHU iXHIX IMOTOYHHUX 3aBAaHb IJIaHYBaHHS, KOHTPOJIIO Ta KOOPIHMHAII]
npoekty [5] craHe HeBix €eMHMM CKiIagHUKOM. KepiBHMKH IPOEKTIB HaMararOThCs
NepeKiIacT OUIbLy YAaCTUHY CBO€i aaMIHICTPATUBHOI POOOTHM Ha BIPTYyaJbHOIO
MOMIYHHKA, a caMi MParHyTh 3aCTOCOBYBATH JIJEPCHKI SIKOCTI Ta M AKI HaBUYKU
JUTSI YIIPaBJIiHHS IPOEKTHUMH KOMaHIaMHU.

Tpagumiianii MeHEKMEHT, c(POpMOBaHMN HA NPHUHIUIAX CTATHCTHYHOL
€KCTPamoJIAIlii, BTPAaTUB aKTYaJbHICTh 1 MOCTYMAETHCSA HOBUM THYYKHUM ITiJIX0JIaM
yHOpaBiIiHHA. AJle monepeay Hac OYIKYIOTh 1€ OUIbII paJMKallbHI 3MIHM, SIKI Hapasi
Iy’)ke BaXko mepenbauutu. ToMy 3apa3 y NPOEKTHUX MEHEIKEPIB yce Oiblie
3HaUYEHHS HaOyBalOTh KpEAaTHBHI KOMIETEHIli, BMIHHS Iepeadadyatd Ta IIBUAKO
pearyBatTu Ha HEBU3HaueHEe MaWOyTHe. 3aBISKH TMOCTIHHOMY BIOCKOHAJICHHIO
IpOrpamMHOro 3a0e3medyeHHs Ta 3ac001B 3B’SI3Ky CKOPOYYIOTHCS TEPMIHHM 3alyCKiB
npoaykTiB 1 mociayr. Omke, kommaHii B riOpuaHoMy cBiTi  (1udpoBomMy
Ta (i3MYHOMY) 3a3HAIOTh BEIMYE3HOI'O THUCKY, II00 TakK0oX MPUCKOPUTH
BIIPOBA/KEHHsI CBO€T mpoxaykiii. Ha mudpoBomMy pHHKY KOHTPOJIb 3a IIBHIAKICTIO
pO3pO0JICHHST Ta 3amyCKy BHPOOIB yce 4YacTillie TMepexXoJuTh JI0 CTBOPECHHS
101 €KOCHCTEMH  I1HHOBAIlli y  CEHCl TOEIHAHHSA  MEpeXi  CyO’€KTIB
13 B3a€MOJIOTIOBHIOBAJIbHUMH MPOAYKTAMHU Ta MOCITYTaMH.

[TpoTsirom MaliOyTHIX POKIB B1IOYBATUMETHCS 3POCTAaHHS BAXKIMBOCTI «M’SIKUX
KOMIIETEHII MPOEKTHOTO MEHEIKMEHTY», IO MOB’SA3aHO 13 BU3HAYAIBHOIO POJLTIO
0COOMCTOCTI B MPOEKTHOMY ympaBiiHHi. Lleit Mroachkuii YHHHHUK yIpaBIiHHS CTae
Ha0araTo BaXIMBIIIUM Yy 3B’SI3KY 3 PO3BHUTKOM IITYYHOT'O IHTENEKTY, 1 Hajgam BiH
Mae€ JIMIIE MiJICUITIOBATHCS, SKIIO XOYeMO NepemMarati B 3MaraHHl 3 aJlfOpUTMaMH.
ABTOpKa BBa)ka€, 110 JOMIHAHTHOIO KOMIETEHIIEI0 YIPABIIHHSI MPOEKTAMU
3QJIMIIATUMEThCS BMIHHSL CIIBIpAlLIOBaTH B KOMaHJax 1 (OpMyBaTh IPOEKTHE
CEpeIOBHUILE HA OCHOBI €ETUYHUX HOPM 1 3arajibHOJIIOICBKUX LIIHHOCTEH.

VY uudpoBy enoxy HaJaHHS MOKIMBOCTI JIFOJSIM HaBYAaTHUCS BUKOPHUCTOBYBATH
NOCTYNHI HUGPOBI THCTPYMEHTHU NOCTIHHO 3pocTae. KepiBHUKU MPOEKTIB MalOTh
peTenbHO OLIIHIOBAaTH HasiBHI IM(PPOBI HABUYKU Ta TPaAaMOTHICTh CBOIX MEHEKEPIB,
PO3yMITH, HACKUTBKM KOM(OPTHO BOHU MOYYBAIOTHCS 3 ITUGPOBUMU IHCTPYMEHTAMH,
COIlIaIbHUMHM  MEpEeKaMH, XMapow Ta TMOMIOHMMHU TpEeHJIaMH. YIIpaBJIiHHS
3HAHHSAMM CTa€ CIOCOOOM ajanTalii JIJACTBA JO HEBU3HAUYEHOTO MalOyTHHOTO.
3apa3 HEOOX1HO HaBYaTH CTYJEHTIB I1HaKIIe, 00 MArOTyBaTA JO JKUTTS
B HOBOMY CBITI. BaximBo 3MIHUTH (QuIOCO(QII0 HaBYaHHSA — BIJ 3ay4yyBaHHS
1H(opMalIii 10 MONIyKiB KpeaTUBHUX MiAXO/IIB Ta 1HIIKUX CeHCIB B iH(opMairii. [IpoTte
0e3 neperisay OCBITHIX CTaHAAPTIB 1 Mporpam 1e 3poOUTH HEMOXKIIUBO.
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Kuiscokuii hayionanvruil yHisepcumem 6y0isHUYmM8a i apximexkmypu

THHOBAIIMHI MEXAHI3MHA
ITPOT'PAM PO3BUTKY JEBEJOINEPCBKOI KOMITAHII
HA OCHOBI IPOAKTUBHOI'O CTPATEI'TYHOI'O YIIPABJIIHHS

The modern real estate development sector is highly competitive and dynamic,
requiring professionals to adapt and innovate constantly. The article emphasises
the need to move from reactive problem-solving to proactive strategic management,
which allows companies not only to survive but also to shape the future of the market.
This is especially relevant in the context of digitalisation, the growing demands
of new demographic groups (millennials, Generation Z), increased attention
to sustainability and constant regulatory changes. Proactive management creates
a virtuous circle of continuous improvement and resilience, allowing companies
to not just survive, but actively shape the real estate market and thrive
in times of instability.

CekTOop  JEBEJNIONIMEHTY  HEPYXOMOCTI 32  CBOEO  CYTHICTIO €
BUCOKOKOHKYPEHTHHM 1 CTIMKHUM, TPOTE YCHiX Yy HBOMY BCE€ OUIbIIE 3aJICKUThH
Bl TIOCTIMHOI ajanTaiii Ta BIpoBaJPKeHHS iHHOBamiK. CydacHi mpodecioHaH
MalTh HE JIMIIE JOCKOHAJIO BOJOJITH OCHOBaMHU Oi3Hecy, aje U MOCTiiHO
OHOBJIIOBATH CBOI 3HaHHS, IIYKATU CIIOCOOU AMQEpeHIialii Ta ONTUMI3yBaTH KOKEH
npoiiec. ['any3p nepexxuBae 3HAUYHY HUQPPOBIZALIO, 0 3yMOBJIEHA MOSBOK HOBUX
nemorpadiyHUX TPYIM, TaKUX SIK MUICHIAIA Ta TIOKOJNIHHS Z, SKI BHCYBAalOTh HOBI
BUMOTH JIO TEXHOJOTiM, a TaKOoX 3pPOCTaHHSAM YyBarm [0 CTaJOr0 PO3BUTKY
1 TIOCTIHOIO €BOJIIOIIEI0 HOPMATUBHO-TIPABOBOI 0a3u.

Ile muHaMiuyHe cepeoBHINE MOTPeOye MEPEXOAY BiJl pEaKTUBHOTO PO3B’I3aHHS
npo0ieM A0 MPOAKTUBHOTO  CTPATEriyYHOTO  YMpaBIiHHS, JI€  OpraHi3amii
nepeadavaroTh 3MiHU, @ HE TUIBKM pearyioTh Ha Hux [1]. Takuii migxig gae 3mory
HE JIUIIIC BIDKMBATH B YMOBaxX PUHKOBOI TYpOYJICHTHOCTI, ajie¢ i aKTUBHO ()OpPMYBaTH
MaiOyTHE PUHKY, BUKOPUCTOBYIOUH MOXJIMBOCTI, IO BUHUKAIOTh.

[IpoakTBHE cTpaTeriyuHe yNpaBIiHHA B  JICBEJONMEHTI HEPYXOMOCTI
nepeadavyae  OpiEHTAII0  OIepaliiHol  AisuTbHOCTI  Oi3HEeCYy Ha  CHOXKHMBaya,
BUKOPHUCTAHHS JIFOACHKOTO KaIliTally, ONIEpaTHBHE pearyBaHHS Ha 30BHIIIHI BUKIUKH

Ta q)OpMYBaHHSI KOHKYPCHTHHX IICpCBaAr. LIe CUCTEMHUU nponecCc BU3HAYCHHA
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Ta BCTAHOBJICHHS 3B 3Ky Oprasizaimii 3 ii OTOYECHHSIM, IO TOJIATaE B peami3arii
oOpaHux 1ierd Ta cupoOi JOCATTH 0a)KaHOTO CTaHy B3a€MOBIJIHOCHH 3 OTOYEHHSM
YHACJIJIOK PO3MOJLTY PECYpCiB, IO AACThb 3MOry €(EeKTHBHO Ta PE3yIbTaTHBHO
(GyHKUIIOBAaTH opraHizaiii Ta ii miapo3auiam [2].

BrnacHe, mpoakTWBHE yIpaBIiHHSA TMOJATa€ B TOMY, WIO0 BHUMEpeIHKATH
NOTEHIIITHI Tpo0JeMH, BIOPOBAKYIOUM NPEBEHTUBHI 3axoiu. lle mnounmHaeThcs
31 BCTAaHOBJICHHSI UITKUX, JOCSDKHHMX IIIJIEH Ta AaKTUBHOTO CTBOPEHHS BJIACHUX
MO>KJIMBOCTEH, 3aMiCTh OYIKYBaHHS 1X MOSBU.

Takuii miaxixg gormoMarae KOMIIaHIT HE TMPOCTO aJanTyBaTHCS JIO 3MiH,
a i 1HIII0BaTH 1X, CTBOPIOBATH HOBI PUHKOBI Hillll Ta cTaHAapTH [3].

Po3riasiHeMo 0CHOBU MPOAKTUBHOI'O CTPATETIYHOTO YNPABIIIHHS B HEPYXOMOCTI.

[IpoakTuBHE cTpaTeriuHe yIpaBiiHHS 0a3yeTbCs HAa KUJIBKOX B3a€MOIMOB’S3aHHUX
IPUHITMIAX, M0 JAl0Th 3MOTY JEBEJOTNEPCHKUM KOMIAHIsIM HE JIIE pearyBaTH
HAa PUHKOBI 3MiHH, ajie il aKTUBHO (HOPMYBATH CBOE MaliOyTHE.

[lepenbauenns (Foresight) € 3maTHICTIO NIPOrHO3yBaTH MAaHOyTHI mOii
Ta BUKJIMKH, IO Ja€ 3MOTYy 3IIHCHIOBAaTH TMPOAKTUBHE IUTAHYBAHHS 3aMiCTh
peakTHBHOTO pearyBaHHs. lle mepembadae cucTeMaTHYHE BHBYCHHS ITOTEHITIHHUX
MalOyTHIX pPO3po0OK ajig 1HQOPMYBaHHA MOTOYHUX pimieHb. KirouoBuMH
PYWIMHUMH CWJIAMHM I TependadyeHHs € aeMorpadiuHi 3MiHM, TEXHOJOTIYHI
nocsraeHHs (PropTech), exomoriuni nmpoOiemu (CTaluii pO3BUTOK) Ta PETYISITOPHI
3MiHHU. 37IaTHICT NepeadadaTi MaiiOyTHE HE OOMEKYEThCS JIMIIE MMPOTHO3YBAHHSIM,
a ¥ mojArae B TIATOTOBIN JO PI3HMX CIEHApiiB, IO JIOIIOMara€ KOMIIaHISIM
3aJIMIIATUCS AKTyaTbHUMU Ta KOHKYPEHTOCIIPOMOKHUMU.

AJanTUBHICTh 1 THYYKICTh O3HAYalOTh, IO CTPATETIYHI IUIAHW MaroTh OyTH
THYYKMMH Ta 3JIaTHUMHU aJanTyBaTUCS 1O MIHJIMBUX OOCTaBUH 0€3 MIKOIU
JUIsl OCHOBHUX LuIed. lle mepenbadae CTBOpEHHs IUIaHIB, SIKI MOXYTh pearyBaTH
Ha Ppi3HI CIleHapii, Ta BKIIOYCHHS MEXaHI3MIB JJIsi O€3MmepepBHOTO OIIHIOBAHHS
Ta KopuryBaHHsA. OnTumizailisi BapTOCTI aKTUBIB HEPYXOMOCTI JOCATAETHCS, KOJH
YIOPaBJIiHHS MOCTIHHO HAJa€ BIJMOBIIHI pillleHHA i 0i3HEC-3aB/IaHb, 110 BUMArae
TIPOAKTUBHOT MOJIEJIi YIIPaBIIiHHS MaHOM.

CuctemMHe MUCIEHHA pO3TIAJAE TMIANMPUEMCTBO SK IUTICHY CHCTEMY,
HAroJoIIyl0YM Ha ULUIICHOCTI BJIACTUBOCTEH CHUCTEMHU, CTPYKTYpPHIA €IHOCTI,
B3a€EMO3AICKHOCTI CTPYKTYPH Ta CEPEIOBHUINA, 1€PAPXIYHOCTI Ta MHOKHUHHOCTI
omucy cucreMd. BoHO mependadae BceOiyHE 3alydeHHs BCIX EJIEMEHTIB
HiIPUEMCTBA O MEXaHI3MY yIPABIIHHS PO3BUTKOM, BU3HAIOUH, 10 (YHKIIIFOBAHHS

OJIHOTO €JIEeMEHTa BIUIMBae Ha iHm. lled miaxin crnpuse ToMy, [0 PIIICHHS,
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NPUIHATI B OJIHIM YaCTHHI oprasi3aiii, 6epyTh 10 yBaru ix BIUIUB Ha iHII YaCTUHU
1l Ha cCHCTEeMY 3arajom.

[linboBa opienTalist (MPUHLIMI KIHIIEBOI METH) O3HAYae€, II0 B CHUCTEMI BCe
H1I0PAIKOBYEThCS OCHOBHIM MeTl. [IpoakTuBHE cTpaTeriune MUCIEHHS CIIPSMOBaHE
Ha JOCHIDKEHHS YMOB JISUIBHOCTI MIAIPUEMCTBA, MPOrHO3YBaHHS HACHIAKIB
NPUHHATHX  TOCMOMAPCHKUX  pillleHb, CTBOPEHHS YMOB sl €(PEeKTUBHOTO
GbyHKIIFOBaHHS OpraHizaimii Ta KOHIIEHTpaIlil0o Ha 300pi, aHali3l Ta BUKOPUCTaHHI
iHdopmarii. [le momomarae OB SIKICHO BUSHAYUTH MIPIOPUTETH PO3BUTKY.

[adopmamiitna migTpUMKa €  KIHOYOBUM  IPUHIUIIOM  CHUCTEMHOCTI
B CTpaTEriyHOMY YMpaBIliHHI, 110 3a0e3Neuye BUYACHY Ta PEJlEeBaHTHY 1H(QOpMaIIio,
a TaKOXX HASIBHICTb aJIEKBaTHUX METOAIB 1 Mojieniel AJig 00poOIieHHs 1HpopMallii.

B3aeM03B’ 430K 1MX NPOAKTUBHUX NPHUHIMIIB CTBOPIOE MOCHIIOBAJIbLHUN
epekr. llepenbaueHHs, 1O mNoOJArae B 3JAaTHOCTI NPOTHO3yBaTH MailOyTHE,
Oe3mocepeIHbO BIUIMBAE HA aJalTUBHICTh, BU3HAYAIOYH, K pearyBaTH HAa OYiKyBaHI
3mind. OOuW/Ba 111 MPUHIIMIIK 3HAYHOIO MIPOIO 3ajieXKaTh BiJl CHCTEMHOT'O MUCIICHHS,
K€ JOTOMAarae 3pO3yMITH B3a€MO3B’SI3KM BCEPEIMHI CHUCTEMU Ta ii OTOYECHHS.
Haniitna indopmariiiina miaTpuMKa, 1m0 3a0e3nedye JA0CTYI 10 JaHUX JJIsS aHami3y,
€ (yHIaMEHTAJIbHOIO JIs BCIX 3a3HAYEHUX MNPUHIUMIB. 3PEIlTOl0, LI MPUHLUIN
CXONSThCS JUIsl JOCSATHEHHI IIJILOBOI Opi€HTAaIli, TOOTO OaxaHUX pe3yibTaTax.
Hampuknan, nepenbadenns aemorpadidyHUX 3MiH BUMAara€ CHUCTEMHOTO aHaTi3y
PUHKOBHX JaHUX, 1100 aJanTyBaTH TUIAaHU PO3BHUTKY Ta 3a0€3MEUWTH BIATMOBIIHICTH
HOBUX IIPOEKTIB JOBIOCTPOKOBUM IUJIAM KommaHii. be3 omgHoro enemeHra
1HII cTaroTh OUThIn ciabkumu. lle o3Hadae, mo crnpapai MPOAKTHUBHA KOMIIAHIS
3 HEPYXOMOCTI HE MPOCTO «3IMCHIOE» Mepei0auyeHHsl; BOHa TNIMO0KO BOYAOBY€E HOTO
y CBOIO OpraHizaiiiiHy KyJbTypy, IHPpACTpyKTypy NaHHUX Ta MPOIECU MPUUHSTTS
pilIeHb, TApPAHTYIOUHU, IO KOXKEH CTPATEriYHUl KPOK € MPOJyMaHOIO BIAMOBIAJIIO
Ha J00pe 3po3yMisie TOTeHIliIfHE MallOYTHE, a HE 130JIbOBAHOIO JTI€I0.

VYrpoBa/yKeHHS MPOAKTUBHOTO  CTPATETIYHOTO  YMPABIIHHA TMPUHOCUTH
JIEBEJIOTIEPCHKUM KOMIIAHISIM 3HAYH1 TIepeBaru, sKi € B3a€MOT1JCHITIOBaIbHUMU.

3MeHIIeHHsT pu3uKiB. [IpoakTWBHE IUIaHYyBaHHS Ja€ 3MOTY KOMITIAHISIM
nependayaTH eKOHOMIYHI 3pYIIECHHS Ta iX BIUIUB, BUSBIIATH BUKJIMKU Ta PO3POOJIATH
e(eKTUBHI CTparerii Juisi iX TOM’ SKUIEHHS, 3a0IIa/UKYIOYM Yac, 3yCHIUIA
Ta pecypcu. lle momomarae MiHIMI3yBaTH HACHIIKH HECHPUSTINBUX ISl BEICHHS
Oi3Hecy 3MmiH. CrieHapHEe TUTaHyBaHHS € TMOTY)XHMM I1HCTPYMEHTOM JJIsi HaBirarii
B yMOBax HEBHU3HAYECHOCTI Ta TMOKPAIEHHS CTPATEriYHOTO TMPUUHATTS PIllleHb

3aBJSIKM BUBYCHHIO IMOTCHIIIMHUX MaOyTHIX MOAiH Ta iX BILIUBY.
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OnTtumizariisi pecypciB. [IpoakTuBHe TIaHyBaHHSI 3a0e3leuye MaKCUMalbHY
e(EeKTUBHICTh Ta MPOJAYKTUBHICTH 3a JOIMOMOTOI0 ONTHUMI3AIlli TEPMIHIB HalMy
HOBUX CHIBpOOITHUKIB, NpuaAOaHHS OO0JagHAHHA Ta BIPOBAKEHHS Cy4YacHUX
TEXHOJIOT1H, 3ar00iraroyu HEMOTPIOHUM BUTpPATAM 1 HEJJOBUKOPUCTAHHIO PECYPCIB.

®dinaHcoBa e(ekTuBHICTh. [IpoakTUBHMI MIAXiA CHpUSE 3HAYHIA E€KOHOMIi
KOIITIB 3aBSKH KPAIIOMYy YIIPABIIHHIO 3allacaMi, TOYHOMY IIPOTHO3YBAaHHIO TIOTPEO
y poOodiif cuii Ta BYaACHUM 1HBECTHUIIMHUM cTpaTerisMm. Hampukmnan, nmpoakTHBHE
00CITyTOBYBaHHs, X04a U Tepeadayae moyaTkoBl BUTPATH, € EKOHOMIYHO €(PEKTHBHUM
y JTOBTOCTPOKOBIM MEPCHEKTHBI, 3ar100Iral0ui BETUKUM 1 JJOPOTUM PEMOHTAM.

Criiika KOHKypeHTHa nepeara. [1iiroToBaeHICTh 10 pi3HUX (a3 Oi3HEC-IUKITY
3a0e3reyye CHUIbHY KOHKYPEHTHY TepeBary, [alo4yd 3MOTY  KOMIIaHisiM
nuBepcu(piKyBaTH a00 BUXOJUTU HA HOBI PUHKH 1] Yac CIaJiB, TOJl SIK PEaKTUBHI
KOHKYPEHTH HaMaraloTbCs MpHcTOCcyBaTucsa. Take mnependadeHHs 30UIbILIyeE
YacTKy PHHKY Ta 3MIIHIOE pemyTaiio OpeHmy sK Jjijepa B ramysi. Hampukmnan,
IIPOAKTHUBHI areHTH OyAyHOTh OUIBII MII[HI BITHOCHMHU 3 KJI€HTaMH Ta MOKPAaITyIOTh
BUJIUMICTb OpeH/TY.

[lepeBaru MpOaKTUBHOTO yMPABIiHHS HE € MMPOCTO CYMOIO OKPEMHX €IEMEHTIB,
a MaloTh KyMyJsATUBHMA edekT. EdekThBHE 3MEHILEHHS pPU3MKIB, HANPHUKIA],
3aBASKA CLEHApHOMY IUIAaHYBAaHHIO 3MEHIIyE€ TMOTEHLIWHI (IHAHCOBI BTpaTH,
110 31 CBOr0 OOKY BUBUIBHSE KamiTal JJI OMTUMI3allii pecypciB, TAKUX SIK 1HBECTHUITIT
B PropTech. Lls mokpameHna edeKTHBHICTh Oe3mocepenHbo crhpuse (GiHAHCOBIN
e(eKTUBHOCTI ¥ Ja€e 3MOry pOOMTH CTpaTeridyHi 1HBECTHIIIi, SIKI CTBOPIOIOTH
KOHKYPEHTHY TiepeBary. 3JaTHICTh HIBUJIKO 3MIHIOBAaTH HampsiM (aJanTHUBHICTD)
HAa OCHOBI mependadyeHHs (3MEHIICHHs PU3MKIB) O3HAYae, 110 KOMIMAHIS MOXKe
BUKOPUCTOBYBATH MOKJIMBOCTI paHIlIe 32 KOHKYPEHTIB, 111€ OlbIIe 3MILHIOIOYU CBOi
no3uuii Ha puHKy. KomnaHii, siki IpuiiMaroTh MPOAKTUBHE CTPATEriuHE YIPABIIHHS,
CTBOPIOIOTH JIOOpPOYECHE KOO Oe3mepepBHOIO BIOCKOHAJICHHS Ta CTIMKOCTI,
0 POOUTH iX 32 CBOEK CYTHICTIO OUIBII HAAIWHUMH Ta 3JaTHUMH IPOIBITATH
Ha HecTaOlIbHUX puHKax. lle BUXOOUTH 3a MEXiI MPOCTOTO BHKUBAHHSA

JI0 aKTUBHOTO (hOPMYBaHHS pPUHKY.
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CTPATEI'ISA PO3BUTKY TAJIAHTIB
Y I'TBPUIHOMY POBOYOMY CEPEJOBHUIII

The paper explores the development of a talent growth strategy in a hybrid
work environment shaped by artificial intelligence and skill-based approaches.
It highlights the challenges posed by structural barriers and the need for adaptive,
multi-level strategies. The proposed model is based on the «3M Pyramid,»
integrating methodology, method, and technique Ilevels to ensure flexibility
and scalability. The approach is supported by Prosci’s change management
methodology to align leadership, project management, and change processes.

Huni BinOyBaeThcs ri100abHUN MEpexia 0 HOBOTO THUIY €KOHOMIKH, B SIKii
BU3HAYAJLHUMHA YNHHUKAMU CTAIOTh MTYYHUN 1HTEIEKT Ta T10pUIHI MOJE pOOOTH.
Ile npuBoaute g0 MacmTabHOi TpaHcdopmallli oprasizamiii, BHUMarar4u
MPUHITUIIOBO 1HIIMX MIAXOMIB O YMPaBIiHHA TEPCOHAIOM. YcCe OiIbIe KOMITaHii
3aMpoBaKYIOTh METOMOJOri, B SKUX KIIOYOBUMU KPUTEPIIMH OLIIHIOBAaHHS
NPAIiBHAUKIB € IMiITBEPKCHI HaBHUKH 1 KommeTeHiii, 30kpema Skills-first (maBnukn
nonan yce) ta koumemmii SKill-based opramizariit. Taki migxomu mnependadaroTh,
10 HaBUYKHU Ta BMIiHHS TPAIIBHUKIB CTAIOTh KIIOYOBUM KaImiTaJIOM IIiJl 4Yac Halimy,
Kap’€pHOTO PO3BUTKY Ta aHaANI3y €(EKTUBHOCTI pOOOTH.

[Tormpu axkTHBHE TMOWIMPEHHS UUX MIAXOAIB, KEPIBHUKHU IIANPUEMCTB
3a3HayYalTh, 10 OUIBIIICTh HEIIOAABHO NPHHHATHX Ha POOOTY CHIBPOOITHUKIB
MarTh HEAOCTAaTHIM pIBEHb MIATOTOBKH, a BIACYTHICTh IPAKTUYHOTO JOCBIIY
€ OJIHIEI0 3 OCHOBHHX MPO0OJIeM /i Oi3HeCy.

Hocmimkenns Deloitte 3a3nadae, mo B 1ili HOBIM €KOHOMIYHIA PEaTLHOCTI
BUHUKAIOTh NOTpEeOM TMpaliBHUKIB, MEHEDKEpIB Ta Opradizauii, sKi 4YacTo
cymepedarb OJiHa OJHIM. 30KpeMa IIe CTOCYEThCSA HEOOXITHOCTI MmojoiaTH Opak
npodeciiHOro JOCBIy HOBUX CIIBPOOITHUKIB Ha TJI CKOPOYEHHS KIJIBKOCTI
BaKaHCI TOYAaTKOBOTO PIiBHSA, MIATPUMKMA TMPAI[iBHUKIB 1 PO3BUTKY IXHIX
KOMIIETEHLIIH B yMOBax MEPEOCMUCIEHHS POJi KEpIBHUKIB CEpPEAHBbOI JIAHKH,
a TaKoX TMpParHEeHHsS MAaKCUMaJIbHO BHKOPHCTATH IMOTEHIlIA] INTYYHOTO I1HTEJIEKTY
JUIs1 pO3BUTKY O13Hecy Ta kap epu [1].

Ha nymky aBTopiB mpari [2], Taky CHTyallil0 CIPHYUHSIOTH TPaJAMIIHHI
CTPYKTYpHI Oap’epu, M0 TaJIbMYyIOTh MEpeXili JO0 EKOHOMIKH, OCHOBAHOI
Ha HAaBUYKaX.
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Jlo Takux 6ap’€epiB HAIEKATh:

~ CHUTHaJbHI MEPEUIKOAM — BIJICYTHICTh HAJIMHUX MEXaHI3MIB BepuQiKallii
HABUYOK Yy CITIBPOOITHHUKIB;

— nepiuuT KOOpAWHAIlI — HEY3rO/KEHICTh MIXK OCBITHBOIO CHCTEMOIO,
poOOTOABISIMU Ta JEPHKABOIO;

~ acUMeTpis pPHU3UKIB — HEPIBHOMIPHMM pPO3MOJLT PHU3HMKIB 1 BUIOJ
BiJI IHBECTHUIIIN Y PO3BUTOK HABUYOK MK POOOTOAABIIEM 1 MPAI[IBHUKOM;

~ nedinuT BUMIPIOBaHHS — HecTaya HaJAIMHUX METPUK Ta IHCTPYMEHTIB
JUTSI BAMIPIOBAHHS BHECKY HABUUYOK y MPOAYKTHUBHICTB;

~ KYJIbTYPHHI CIPOTUB — NPUXUIBHICTh YCTAIEHUM HOPMaM 1 LIIHHOCTSIM.

Jlis momonaHHs 3a3HayeHUX Oap’€piB HEOOXIMHO TMEPEOCMUCITHTH IIXO0IU
710 TIPOEKTYBAaHHSI CUCTEM HAaBUaHHS Ta PO3BUTKY TaJaHTIB. Y KOHTEKCTi 3pOCTaHHS
TypOyJIeHTHOCTI po00OYOro CepeloBUINA TpaAMIIfHE BH3HAYCHHS PO3BUTKY
NEepCOHaNy SK JIHIMHOTO MpOLECYy B MeXaX KIACMYHOIO MPOLECHOIO MIAXOAY
BTpadyae e(eKTUBHICTb. HaTOMICTh PO3BUTOK TaJaHTIB HEOOXITHO pO3IIISIIATH
aK (opMy YINpaBliHHA 3MiHAMH, CHPSIMOBAaHY Ha 3a0e3NeyeHHs aJanTUBHOCTI,
THYYKOCTI Ta CTajJoro OHOBJICHHS KommeTeHmid ¢axiBmiB. KojkHa iHIIIaTHBa
3 HABYAHHSI MPALIBHUKIB (PAaKTUYHO 3aITyCKa€ MPOLIEC MEPEXOY OKPEMOI OCOOMCTOCTI
BiJI TTOTOYHOrO CTaHy ii 3HaHb, HABUYOK 1 IMOBEIIHKOBUX Mojeleld 10 OakaHOro
MalOyTHBOT'O CTaHY.

B ymoBax BHCOKOI HEBHM3HAYE€HOCTI, KOJM 3aTpeOyBaHI HAaBUYKU 3a3HAIOTh
CYTTE€BHX 3MIH y CEpEIHbOMY KOXHI JIBa POKHM, CHCTEMa PO3BUTKY TAJAHTIB Mae
dbopmyBatucs sk OkpeMuil mnopTdensb npoekTiB. lle BuMarae 3actocyBaHHS
OPOEKTHOTO MIAXOAY, MI0 OXOIUTIOE IUIAHYBaHHS, MOHITOPUHT BHKOHAHHSA
Ta MOCTIHHY KOMYHIKAIIIIO 3 YYaCHUKAMH 3MiH.

3 ommsiAy Ha 1€ Uil PO3pOOJICHHST CUCTEMU PO3BUTKY TaJaHTIB JOLIIBHO
BUKOPUCTOBYBAaTH KOMIUIEKCHUN TMIAXiA, [0 TOEAHYE €JIEeMEHTH YIpaBIiHHSA
MIPOEKTAMHU Ta YMNPABIIHHS 3MIHAMH. METOIO0JIOIYHOK OCHOBOIO 3aIPOIIOHOBAHO
MeTo0J10Tii0 Prosci, sika iHTerpye i aBa HanpsMu. s moOy10BH KOHIEHTYaIbHOT
MOJIENTi CHCTEMH PO3BHUTKY TAJAHTIB PO3TSIHEMO MOJIENbh TPUKYTHHKA 3MiH Prosci,
10 MICTUTh TPU KOMIIOHEHTH.

1. JlinepctBo Ta cnoHcopcTrBo. HR-(daxiBii Ta Menemxepu po3poOIISIIOTH
CTpATeriro 1 BU3HAYAIOTh HAMPSMHU PO3BUTKY TAIAHTIB 3aJISKHO BiJ] MOTPEO opraxizariii.

2. YupapiinHsa mnpoekramu. [IpusHadarore o0coOy, BIONOBiAaTbHY 3a
BIIPOBAPKCHHSI CTPATET11, Ta OKPECITIOIOTh TEPMiHU, OFOJKET 1 KOHTPOJIbHI TOUYKH.

3. Ynpasiinaga 3MmiHamu. OpranizoBylOTh poOOTy 3 TalaHTamH, 30KpeMa
HABYaHHS, KOMYHIKaIlisl, MéHTOPUHT 1 KOYYHHT.
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OTxe, mepmuM eTanoM Yy po3pOoOJeHHI CHUCTEeMH pPO3BUTKY TaJlaHTIB €
dbopMyBaHHS YITKO BHU3HAYEHOI CTpATerii, sika 3Ba’ka€ Ha OCOOJMBOCTI KOHKPETHOI
oprasizamii, ii MicCit0, CTpaTeriydi IiJi Ta YMOBHM 30BHIIIHBOTO CEpPEIOBUIIIA.
OckiJIbKM yHIBEpCAIbHOI CTpaTerii, IpUAATHOI sl BCIX MIANPUEMCTB, HE ICHYE,
BOHA Ma€ OyTH aJanTHUBHOIO, OpaTH /10 yBaru raiy3eBy OCOOJIUBICTh 1 IPYHTYBAaTUCS
Ha OaraTopiBHEBOMY I1JIXOII.

Jis  cTpykTypu3aiii CcTpaTeriuHoro OadeHHsl 3alpolOHOBAHO  MOJIEh
«ITipamina 3M» [3]. Ll Mozenb € IHCTpyMEHTAJILHUM 3ac000M Kiacudikarllii 3HaHb,
110 3aCTOCOBYETHCS JIJIsl TOOYIOBM MOJIENIEH MisUTBHOCTI 3 OTJISAY Ha Pi3HI MacmTadu
il 6auenns. Ynposamkenns «llipamigun 3M» nae 3Mory mojaTu CTpaTerito po3BUTKY
TAJTaHTIB y BUIJSAAI TPbOX B3aEMOIOB’SI3aHMX PIBHIB IUIICHOTO PO3TIISY,
o0 GOpMYyIOTh OCHOBY €(EKTHBHOI CUCTEMH YIpPaBJIiHHS TajlaHTaMU B T1OpUIHOMY
po6OUOMY CepeTOBHIIIL.

Macmtab «MeTo0JIoris» BU3HAYAE YHIBEpPCAIbHI HABUUKH, K1 3a0€311€UyI0Th
3IaTHICTh TpAIliBHUKIB €()EKTUBHO [IATH B YMOBaX HEBHU3HAYCHOCTI Ta IMIBHUIKHX
3MiH. Taki HaBHYKM OTPUMAJIM Ha3By «MeTaHaBUYKW» [4], 1 1O HHX Hauexarb
KpeaTWBHA, CHCTEMHa, HEYITKa ¥ I1HTEpaKTMBHA HABUYKH, 10 (POPMYIOThH
HIKC-merononorito  [5]. MeranaBuuku CTBOPIOIOTH (PyHAaMeHT mpodeciiiHoi
THYYKOCTI Ta 3/JaTHOCTI 10 6e31epepBHOTO HAaBYaHHS.

Ha npyromy maciitadi «MeTo/ ) BU3HaAYa€ KOHKPETHY JISUIbHICTh Ta CIIOCOOM 1i
opranizaiii. ba3zoBuM cmoco6oM HiSTIBHOCTI JOIIIBHO 3aCTOCYBAaTH 1HXKCHEPHHM
NiJX1/1, OPIEHTOBAaHWU Ha PO3pPOOJIEHHSA Ta BIPOBAKEHHS pallOHAIBHUX PIIICHb,
CIPSIMOBaHUX Ha TOKpAIICHHS pe3yJbTaTiB Ol3HECY Ta CyCHUIbCTBA. [H)KeHepHuUii
OiAX11 Ja€ 3MOTY po3poOJsTH aNrOpUTMH, MOZENI W IHCTPYMEHTH PO3BUTKY
KOMITETECHI[IH, a TaKoXK 3a0e3nedye IHTerpalliio pe3yabTaTiB HaBUYaHHs B OmepalliiiHi
MPOIIECU OpraHi3allii.

Tpetiii piBeHb «METOJWKA» OXOIUTIOE TMPUKIAJTHI KOMIICTCHIIT IpaIliBHUKIB.
Jlns  3a0e3nedyeHHs €IHOCTI MIAXOMIB JO ONUCY, OL[IHIOBaHHS Ta PpO3BUTKY
NPUKJIAJHUX HAaBHYOK BapTO BUKOPUCTOBYBAaTH CTaHAAPTHU30BaH1 Kiacuikarii
KoMreTeHI1id. Haifbinpil MOBHOK Ta akTyajdbHOI B CYYaCHHMX YMOBax €
knacudikamis SFIA (Skills Framework for the Information Age), mo wmicTuth
121 npodeciiiny HaBUUYKY, 3TpyNoBaHy B ImicTh KaTteropiid. Buxopuctamas SFIA
CTBOPIOE €IMHY «MOBY HaBHUYOK» JUIS MPAIlIBHUKIB, KEPIBHUKIB Ta OCBITHIX YCTaHOB,
[0 3HAYHO CHPOIIYE MPOIECH TUIaHYBaHHS HaBYaHHS, MOOYAOBU 1HAMBITYyaTbHUX
TPAEKTOPIN PO3BUTKY Ta 00’ €KTUBHOTO OIIHIOBAaHHS TaJIaHTIB.

Kommiexcne noegnanns Tppox macitadbiB mozaem «Ilipamiga 3M» nae 3mory
chopMyBaTH CTpaTeriyHO IUIICHY CHUCTEMY PO3BUTKY TaJaHTIB, fKa € THYYKOIO,
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BHMIPIOBAHOIO Ta 37aTHOIO €()eKTHUBHO pearyBaTy Ha BUKIUKH T1OpUIHOTO POOOYOTo
cepenouiia (puc. 1).

METO/J10J10T151 HIKC-mucnenns

[HxeHepHU
Tiaxin

METO/I

DpeliMBOPK HABHYOK
Jutst indopmartiiinoi
enoxu (SFIA)

Puc. 1. Mogens «Ilipamina 3M» ais ynpaBiaiHHS PO3BUTKOM TaJTaHTIB

3anponoHOBaHUM MiXiJ Mepefadavae MoJanblie JOCITIHKEHHS B HAMpsMi
NEPEBIPKU CIIPUMHATTA CTpaTerii po3BUTKY TanaHTiB Ha piBHI moaeni ADKAR, mo
JACTh 3MOTY OILIIHUTH TOTOBHICTh OpTaHi3allii Ta MpaliBHUKIB 10 BIPOBAKCHHS 3MiH
1 TIABULIUTH €(PEKTUBHICTh peaiti3anii 00paHoi cTparerii.
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Heponos C.M., KocrikoBa M.B., Heponos O.M., ILiexos /I.0.
XapxiscbKuil HAYIOHATLHUL ABMOMOOLILHO-00PONCHIU YHIBEpCUMEem

YIOCKOHAJIEHHS BUBOPY
TOIOJIOI'TI IHOOPMAIIMHOI MEPEXI

The paper proposes a method for selecting the topology of an information
network, which belongs to the field of special-purpose control and data transmission
systems and can be used in promising special-purpose telecommunication networks.

Bimomuii cmoci® ympaBiiHHS TOIOJIOTIED MOOLIBHOI CaMOOpraHizyrouoi
mepexi [1]. Hegonikamu 3a3HaueHOr0 Croco0y-aHajory € BUCOKAa OOYMCIIIOBAJIbHA
CKJIaJIHICTh, HM3bKa IIBUKICTh Tiepeaayl iHdopmMallii Ta TpuBaluid 4yac Ha OOyI0BY
ONTUMAJILHOI TOMOoJIOT1i Mepexi [1].

Haiibinpm 6u3bkuM 10 cnocoOy, IO MNPOMOHYETHCS, € CHOCIO CHHTE3Y
palliOHANIBHOI ~ CTPYKTYpPU MIJICHCTEMH PO3BIAKA CHUCTEMHU MPOTUIOBITPSHOI
000pOHU 3 BHKOPHCTAHHSM TCHETHYHOrO ajaroputMy [2]. Hemomkom 3a3HadeHOTo
Croco0y-npoTOTUIlY € He HeedeKTUBHICTh BHUKOPUCTAHHA B YMOBAaX BHCOKOI
MOOUTBHOCTI OO0’€KTIB, IO BXOJATH MO CKJIaAy IIJCUCTEMH PO3BIIKH CHCTEMHU
IPOTUIIOBITPSHOT OOOPOHHU.

3anponoHoBaHuii croci®d BUOOPY Tomosorii iH(popMaLiiHOT Mepexi MOoJArae
y Tomy, 1o iHdopMaliiiHa cucTemMa MNPOBOAUTH IHIIATI3aIlii0, MiJ Yac SAKOl
BiIOyBa€eThCs (POPMYBAHHS TTOYATKOBOI MOMYJISIIT CTPYKTYp-XpoMocoM. [licis goro
BiIOYBAEThCS CXpeIlyBaHHA Ta (OpMyBaHHS TMOMYJAIIl XPOMOCOM-HAIIA/IKIB;
naimi  myTamis, QopMyBaHHA ~TOMYJAIIl  XPOMOCOM-MYTaHTIB, BiJ0yBa€ThCs
pO3ITi3HABaHHS BaplaHTy HaBaHTAXKEHHS, 3 i1 OI[IHKOIO; BIJIOIp KpaIiuxX XpOMOCOM
3 monmyJisii Ta (opMyBaHHS HACTYMHOTO TMOKOJIHHS MICs 4oro iH(popMaIiiHO
CHUCTEMOIO0 TIPOBOJAWTHCS BU3HAUCHHS pPAaIliOHAIBHOI TOMOJOTII 3 MHOXHHU
BapiaHTiB. Jlanuii cnociO BIAPI3HAETbCS TUM, IO 1H(OpMaliiiHa CUCTEMA Ha €Tarll
pO3Mi3HABaHHS BapiaHTy HABAaHTAXKCHHS IMPOBOJWTH OI[IHIOBAHHS SKOCTI KaHAIIB
iHpopMariiiHOT Mepexi Ha KOXHOMY BY3J1 1H(POpMAIiHOT Mepexi 3a KpHUTEpiEM
MIHIMyMYy WMOBIPHOCTI OITOBOI NMOMHJIKHM 3a JOIOMOI'O TOPIBHSHHS OTPUMaHUX
3HA4YEHb 3 CTAJIOHHUMH.

[TosicHumo OibIIT JOKJIATHO CYTHICTH 3asBICHOTO crnocoOy. InenTtudikaris
HAaBaHTAXEHHA 1H(OpMAIIiHOT MepeXl Ha OCHOBI HEYITKOIO JIOTIYHOIO BHCHOBKY

3I1ACHIOETHCA BIIITOBIIHO 10 BU3HAYEHOT 0a3u 3HAHb.
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}IKLL[O(Xl = al,jl) I(X2 = a21j1) I..1 (Xn = an,jl) 3 6a2010 Wiy,

HRHIO(Xlzal,jZ) I(x2 :az,jz) I...1 (Xn :an,jl) 3 6a20t0 Wi,

}IKHIO(Xl = al,jkj ) [(x2 = az,jk ) ( an,jkj ) 3 602010 ijj ,
70 y= d ,j=1m,
ae @ jp — HEUYITKAN TEPM, SKUM OLIHIOETHCS 3MIHHA X; B DPAIKY 3 HOMEPOM
ip (p=1, kj),T06TO aLjp :,[:Ujp(xi)/xi ;
k i~ KiJIBKICTh PSAKIB-KOH IOHKIIIN, B IKUX BUXil Y OI[HIOETHCS 3HaUeHHAM d i

€ [0, 1] — BaroBui KoeQiI[iEHT MpaBuia 3 HOMEpOM jp .

. . . * * * *
@yHKINI BIAMOBIIHOCTI HaBaHTAXKEHHA X :(Xl, X2, ey Xn) kinacam @ j

PO3paxoBYHOTbCS TaK: ,udj(X*): \1/k ij 1 (ﬂjp(xl )) j= ].,—m, AC ,Ujp(xr) -
p iI=L,n

(GyHKLIS BIAMOBIAHOCTI BXOAY Xi HEYITKOMY TepMy &j jp; A (v) — S-HOpMa

(t-Hopma), skiii B 3amavax kiacudikaimii 3a3BUYall  BIANOBIAAIOTE MaKCHMyM
(minimyMm). B skocti pimieHHss BHOpaHO KJac 3 MaKCHMAJIbHOIO (DYHKIIIEIO

BIATMIOBITHOCTI pO3paxoBaHoro pimeHHs dq ... dpy,

y = arg max(ydl(x ) ydz(x ) ...,/,ldm(x ))
{dy, dp, .., dpp )
Benemo oOMexxeHHs, 110 ICHye eTalioHHa BuOIpka 13 M  map

eKCIIePUMEHTAIHHX JIAHUX, SKi 3B’13yI0Th Bxogn X = (X1, Xp, ..., Xp ) 3 BUXomoM Y
3aIeXKHOCT], o gocmimkyersest: ( Xy, Yy ), (r =1 M ), ne Xp=(Xr 1 Xp 2, oo Xp.n) —

BX1JIHUI BEKTOp B I -1i1 mapi; Y, — BIANOBIAHUMN BUXI],.
OmuireMo MOJEIH OIIHIOBAaHHS OOCTAaHOBKH:
Yi(k -1), ..., Ya(k =1),
o) [ YalkD)]
Zy(k-1), ... Zy (k1)
e Yi(k—1) — BekTOp, IO XapakTepusye NEpIIUI MOKa3HUK OLIHKU Ha (k—l)

KpOI[l MOJICTIOBAHHS;
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Yo(k—1) — Bekrop, IO XapakTepuzye N-il MOKAa3HUK OIIHKK Ha (k —1)
KpOIll MOJICTIOBaHHS;

Zy(k-1), ..., Z,(k—1) — BexTOpH, WO XapaKTEPU3YIOTH y3araibHEHy OLIHKY
110 KOKHOMY 3 TTOKa3HUKIB OLIIHKU SIKOCT1 CUTHAJIBbHOT 0OCTaHOBKH.

MosxuuBi crann obcranosku 3ajani muoxunoro d €{dj, dy, d3}. 3anaua
OI[IHIOBAHHS TIOJISATA€E B TOMY, IIO0 KOXXHOMY CIIOJYYEHHIO TMOKA3HUKIB OIlIHKH
MOCTaBUTH y BiAmoBiaHicTh omHe 3 pimenp dj, i=1, 3. Tlokasuuku k, Oymemo

po3riAnaTtd SAK JIHrBiCTUYHI 3MiHHI. CTpyKTypa MOJENl MpoIeCcy OI[IHIOBaHHS

MoKa3aHa y BHUIJISAI OaraTOpiBHEBOI'O 1€papXIYHOIO JiepeBa JIOTTYHOTO BHUCHOBKY,

0 BiAmoBizae HaBegeHuM Hipkye cranam: O = fy (Zl Zn), Z="1,(Y1...Yn),

Yn = fyn(knl(x)’ Kn2(x), knz(x). kn4(x)’kn5(x))'

JI71s1 MOKa3HUKIB, 110 MalOTh KUIbKICHUM BUMIp, J1alla30H 3MiHU PO30UBAETHCS

Ha 4yoTupu KBaHTU. lle 3a0e3meunTh MOXKIMBICTH TNEPETBOPEHHS Oe€3mepepBHOI
yHiBepcaabHoi MHOXuHH U =[g, U] B JUCKPETHY IT SITHEIICMCHTHY MHOXHHY
U=(up Uy, ...,Ug), Ie Uy=U, Up=U+Aq, U3=Up+Ay, Ug=U3+A3, U5=T,
npuaomMy Aj+Ar +Az+Ay=U-U; U (g) — BepXHs (HMXXHS) TpaHULsl J1ama3oHy
3MIiHU MOKa3HHKa. Toxai BCi MaTpHIli MapHHMX IMOPIBHAHB MAlOTh PO3MIPHICTH DX O,
Bubip 4oTupbhOoX KBaHTIB BHU3HAYAETHCS MOJKIIMBICTIO alpoOKCHUMAIlli HETHIHHUX
KPUBHX TI0 IT’IThOX TOYKAX.

OuiHroBaHHS UMOBIPHOCTI OITOBOI MOMUJIKM KaHAIIB 1HPOPMaLIMHOI Mepexi
3 BHUKOPHUCTAHHSM €KCHEpPTHOI 1H(opMalli 3a1MCHIOETbCS 3 BUKOPUCTAHHSAM
HEYITKUX JIOTIYHMX PIBHSAHB, SKI SBISIOTH COOOI0 MATPHUIIO 3HAHb 1 CHCTEMY
JIOTIYHUX BHCIIOBJIIOBaHb. B AKOCTI pe3ynbTaTy Mpolecy OIIHIOBAHHS WMOBIPHOCTI
01TOBOT TMOMUJIKM KaHaTIB 1HGOPMAIIHHOI Mepexi, OyIeMo MNpuiMaTH PIIIeHHS

Ip

3 HAWOLIBIIMM 3HAYEHHAM (QYHKIIi HANEKHOCTI. JIIHIBICTUYHI OLIHKM " 3MiHHHX

X\» X2, ey Xy, IO BXOAATH Yy JIOTIYHI BMCIOBICHHS ILOJAO pILIEHb dj, =1, m,

PO3TIEIHEMO  SK HEUITKI MHO>XHHH, BU3HAUYCHI Ha YHiBepcaJIBHI/IX MHO>KHWHax

Xi =[Xi, Yl], = ﬁ
. al? . . - .
Hexait 4“7 (X) — (yHKuis HamexsocTi mokasHuka Xj €|[X, X| Heuirtkomy

T . d; ) )
TEpMY aijp, =L n, j=Lm, p=L l;; u J(Xl, X0, v, Xn) — (yHKINS HAJIEXKHOCTI
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BEKTOpa BXIAHMX 3MIHHHX X =(X1, X9, oy Xn) 3HAQYEHHIO BHUXIJAHOI OIIHKHA
y=d i J=1, m. 3B’s130k MiX JdaHMUMH (QYHKI[IIMA BU3HAYAE€THCS HEYITKOIO 0a30r0

3HAHb 1 MOXKE OYTHU MPEACTABICHUHN Y BUTJISII HACTYITHUX JIOTTYHUX PIBHSHD:
,udj (Xl, X9, vory Xn) = ,ualjl (Xl) A ,uazjl (XZ) A A ,uaf{1 (Xn)v
1) A (%) men i (7))

My M ilj —

L () A (X)) A A ™ (%), =1 m.

HeuiTki j0riuHI pIBHSHHS € aHAJIOIOM BBEICHOI 3ajie MpOIeAypHU HEUYITKOTO
JIOTIYHOTO BUCHOBKY, IO 3/IIHCHIOETHCS 32 JJOIIOMOTOIO oIepariii «HediTka (min-max)
KOMIIO3MIIis», B SIKIH OMepallisiM A 1 V BIIIOBIIAIOTH oneparii min i max.

ANTOpuTM PO3paxyHKy (YHKIII HAJIEKHOCTI IPH OLIHIOBaHHI MMOBIPHOCTI
01TOBOI MOMUJIKY KaHAIIIB 1H(GOPMAIIIITHOT MEepeXi BKIIIOYA€E HACTYITHI €TaIu:

1. 3agaroTn CYKYITHICTh HEYITKAX TEePMIB {ul, U, ..., u|}, 10
BUKOPHUCTOBYIOTH TSI OITIHKH X .

2. JIns koxHOrO TEpMYy Uj, i=1, | (bOpMYIOTh MATPUITIO TAPHUX MOPIBHSHB.

OckiJIbKM MaTpullsi MoOKe OyTH IHTepIpeToBaHa SK MaTpUlsd IapHUX
NOPIBHSHb DPAaHIiB, TO ISl E€KCHEPTHOI OLIHKM €JIEMEHTIB L€l MaTPHIl MOKHA
CKOpHCTATHCS JIeB’ ATHOATbHOIO 1mIKajaoro Caarti.

3. Buznauatote (yHKIIIT HaJEKHOCTI: 32 aOCOJIOTHUMH OIIHKAMU DPAaHTiB

f;, I=1, N, ski MOXHAa BH3HAYUTH MO IeB’SITHOANBHINA 1mKkam (1 — HWKYMA paHr,
9 - Bummid paHr); 3a BIJHOCHUMH OLIHKaMU paHriB I / rj :tij, I, =1, n,

IO CTBOPIOIOTh MATPHULIO MAPHUX MOPIBHSIHB, OOYHUCIIOIOTH 3HAYECHHS (QYHKIIINA
HAJIEKHOCTI Uil KOKHOTro Tepmy. Ilpum 1ipoMy HOpMYBaHHS OTpUMaHUX (YHKIIHA
HAJIE)KHOCTEH 3[1MCHIOIOTh NUISIXOM JUICHHS Ha HAMOUTbII CTYTEeH] HAJIEXKHOCTI.
HeuiTki 70T14HI pIBHSHHS pa3oM 13 QYHKI[ISIMU HAJIEKHOCTEH HEUITKUX TEPMiB
JO3BOJISIIOTH  OIIHIOBATH WMOBIPHICTh OITOBOI MOMMIIKM KaHamiB i1HGOpMaIiitHoi
Mmepexi. JlaHi maTpuilb 3HaHb YTBOPIOIOTH HEYITKY 0a3y 3HaHb OIIHIOBAHHSA
HMOBIpHOCTI 0ITOBOI NMOMUJIKM KaHaJliB 1H(GOpMAaIIMHOI MEepeXi Ha KOKHOMY BY3JIi
iHpopMmariitnoi Mepexi. BukopucroByroun Tabmmii i omnepaiii A (I) 1 v (ABO),
3aMKUCYIOTh CUCTEMY JIOTTYHUX PIBHSHB, IO 3B’ SI3YI0Th (PYHKIIT HAJIEKHOCTEN PIIICHb

OLIIHIOBAHHS OOCTAHOBKH 13 (YHKLISIMU HAJIEKHOCTI PO3B1yBaIbHUX O3HAK.
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TexHiuHuii pe3ynbTaT BiJl 3aCTOCYBaHHS 3a3HAYEHOrO CIIOCOOY TMOJsTae y
3MEHIIIEHHI OOYHCTIOBAIBHUX 3aTpat, MiABUINEHHI MIBUIKOCTI nepeaadl iHpopmarii
B YMOBaxX BHCOKOT MOOUIBHOCTI B MEPCIIEKTUBHUX TEICKOMYHIKAI[IHHUX MEpekKax.
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OCOBJIMBOCTI JIAJIbHOCTI KOMITAHIH
MHNPOEKTHO-OPIEHTOBAHOI'O YIIPABJIIHHSA
3 OTJIAY HA EKOHOMIYHY PETTOHAJIBHY IHTEI'PALIIO

The report is devoted to the presentation by the authors of the consideration
and research of the features of project-oriented management in companies.
In companies, project-oriented management is considered in terms of economic
integration with the cooperation of interested parties and the involvement
of resources. The introduction of approaches, innovations, technologies and
materials in construction forms project management, which is a mechanism
for integrating these innovations into projects.

[IpoekTHO-0OpieHTOBaHe ymnpariiHHg ([IOY) B kommnaHisix OyAiBeNbHOI Tramys3i
€ YCHIIIHUM HAampsiMOM, OCOOJHMBO B YMOBaX €KOHOMIYHOI PETiOHANBHOI 1HTErparii.
[IpoekTHa AIAIBHICTE — 1€ CKJIQAHUK OyaiBHUIITBa, Tomy [IOY nms miei ramysi €
3BuUaiiHuM miaxoaom [1]. Inrerpariis — e npouec 06’ eAHaHHA Oy 1b-SKUX €IEMEHTIB
B OJIHE LIlJIe, BOHA (hopMy€ B3a€MO30JIMKEHHS Ta YTBOPEHHS B3aEMO3B’ I3KIB.

CuHTe30BaHy, y3arajbHIOBATbHY KOHIICIIIIIIO PETIOHATIBHOI 1HTETpallii po3poOuB
yropcekuii ekonoMict b. banama. «Bona gyke BIamo cxapakTepusyBajia Pi3HHULIIO
MK IHTErpALli€l0 K IPOLECOM 1 pe3yJbTaTOM SIK KIHLEBHMM CTaHOM. EKOHOMIiYHa
1HTEerpailisi 3yMOBJIEHA 3POCTAHHSM MPOAYKTHUBHUX CHJ, IIJBUIIEHHSAM pPIBHSA
yCYCHIJIbHEHHS] BAPOOHUIITBA Ta HAYKOBO-TEXHIYHOIO PEBOJIIOLIIEI0Y.

ABropu crtarTi [2] HAroJOMIYyIOTh, IO IHTETPALIHUA MPOIEC BH3HAYAETHCS
«TPUCKOPEHHSM HAYKOBO-TEXHIYHOTO MPOIECY, OUIbII MOBHUM BUKOPHCTAHHSIM
CUPOBHHHMX PECYpPCiB, MiJBUIICHHSAM €(EeKTUBHOCTI (PYyHKIIIFOBaHHS HAI[IOHAJIBHUX
roCIoAapCTBy.

Posrinsinemo oco6nuBocti IIOY B OyniBeNbHMX KOMMAHISX 3  OMISIAY
HA CKOHOMIYHY peTiOHaNbHY 1HTerpamiro. Bzsarami, iHTerpaiis aepkaBu
3 KOMIIaHISIMHU BIJOYBA€TbCS 3a YMOBHM BIAMNOBIAHOCTI PpIiBHSA BUPOOHHUIITBA
ta sxocti mpoaykmii 3a JCTY ISO 37120:2019 «Crani Micta Ta TpoMaam»
ta JICTY ISO 10006:2018 «YmnpaBninHga sikicTio. HacTaHOBM 100 yNpaBIiiHHS
AKICTIO B  TPOEKTax», IO 3a0e3medye CydacHI  KOHKYPEHTOCIPOMOXKHI
OpraHi3aliifHO-TeXHOJIOT14HI, €KOHOMIYHI ¥ TexHiuHl pimeHHs. LI crangaptu

3aCTOCOBYIOTH JI0 OY/Ib-SIKOTO MiCTa, MYHIIMTIAIITETY a00 MICIIEBOTO CaMOBPSAyBaHHS,
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mo OepyTh Ha cebe 3000B’s3aHHS OILIHIOBATH MOro e(eKTUBHICTh y QopMi
HOPIBHSHHS Ta NEPEBIPKHU, HE3ATIEKHO BiJl pO3MIPY Ta MICIIs po3TalryBaHHs [3].
AKTHBHUM TIPOIIECOM B y3arajibHIOBAJIbHY KOHIIEIIIIIO PEeriOHAIBHOI IHTETparlii
€ BIPOBA/KEHHS €Bponeiicbkux cranaaptiB, 3okpema JCTY ISO 37120:2019
ta JICTY ISO 10006:2018, 3 inpopMamiifHUMH TEXHOJOTISIMH, 3 TPOrpaMaMu
cuctemMu TexHosorii BIM, mo MICTUTh KOMIUIEKCH 3 apXITEKTYpHOI YaCTHHH
npoekty (Autodesk (Revit), AllPlan Deutschland GmbH, Graphisoft (Archi CAD),
Tekla  Corporation, AutoCAD, ALUPROF), KOHCTPYKTHBHOi  YacCTHHH
(JIIPA - CAIIP, Monomax, CAII®IP, SCHUCO, SchueCal Ta SchueCad),
caHTexHiyHOi Ta enexkrpuunoi yactun (Magi CAD mis AutoCAD), a takok okpemi
Hesenuki [IIIT «byniBensni Texnonorii Komropuc - TIBP», «byniBenbhi
Texuomorii Komropuc 8.5», «MS Projecty. VYce mnepenmiueHe 3abesneuye
e(eKTUBHICTh OY/IIBEIILHOTO MPOEKTY, Peai3alliio Ta eKCILUTyaTaIliio raitysi.
PozrisitHeMo 0coOIMBOCTI MPOEKTHO-OPIEHTOBAHOIO YNPABIIHHA B KOMMAHIsAX
M. XapkoBa. JSIKIIO TMOpIBHIOBAaTH IIPOEKTH IOAO 3BEICHHS HOBHUX 0O €KTIB
1 PEKOHCTPYKIi HAasBHUX, TO MOKHAa CTBEpJUKYBAaTH, IO BOHM € YHIKaJbHUMHU
32 TaKUMH TIOKQ3HHKAMHU: TPOEKTHUMH DIMICHHSIMH, OIOHKETOM, TEpMiIHAMHU
NPUWHATTS, BUMOTAMHU JI0 SKOCTI Ta BUKOPHCTAaHHMHU pecypcaMu. Yce TeperiueHe
BHMAarae THy4YKOTO MiJX0/y /10 YIIPaBIiHHS, TOCTIHHOTO MOHITOPUHTY ¥ ajanTaiiii.
OcoOIMBOCTAMHU MPOEKTIB € YHIKAJIBHICTD 1 CKJIAHICTh MPOLIECIB, HAMPUKIIA,
3BeJICHHS 15-MOBEpXOBOr0 JKUTIOBOro OynuMHKY Ha mnpoct. JIka Jlanmay
1 PEKOHCTPYKIIIIO 9-MOBEPXOBOro KUTIOBOrO OyIMHKY Ha ByJsl. CoOOOpHOCTI YKpaiHu
pO3MOYATO 3 AapXITEKTYPHO-NIPOEKTHUX pIillleHb, a B pa3l PEKOHCTPYKIIi —
3 IGMOHTaXKy MOIIKOKECHUX KOHCTPYKIIiH Ta MaTepialiiB MOKpiBii (quB. puc. 1).
[IOY nomnomarae KOOpAUHYBAaTH 1IHTEPECH Ta OYIKYBAaHHS 32 YMOBHU Y3TO/DKEHHS
JOTOBIPHUX BIAHOCHH YYaCHHMKIB MICTOOYAIBHOI A1SUIBHOCTI: IHBECTOPIB, 3aAMOBHHKIB,
MPOEKTYBAJILHUKIB, MIAPSJAHUKIB, CYOMAPSIHUKIB, €KCIIEPTHUX OpTraHizaiii,
IHKUHIPUHTOBHX Ta KOHCAITUHIOBUX KOMIIAHIM, 1€pKaBHUX OPraHiB BJIAJH.
VY mporeci po3paxyHKy MNPOEKTHO-KOIITOPUCHOI JOKYMEHTallli 3BaKaroTh
HA pU3MKA Ta pIBEHb HEBU3HAYEHOCTI: pO3B’SI3ylOTh NUTaHHSA, OB’ s3aHI
3 PO3MOA1IOM 000B’SI3K1IB, BIIMOBIAAIBHICTIO TPYAOBUX PECYPCIB ITi1 YaC BUKOHAHHS
po0Oit. IIOY pnae 3Mory edexkTuBHO 11eHTU(IKYBaTH, OLIHIOBATH Ta YHPABIATH
nuMu pusukamu. [lpuknagom €  pexoHcTpykiis Ha Bysn. CoOopHocTi Ykpainw,
po3mnoyata B rpyani 2022 p. V wiif cuTyallii JekiJibKa pa3iB 3MIHIOBAIUCS KEPIBHUKHU
00’€eKTa 3 PEKOHCTPYKIIiT BIPOJOBK POOIT (JTHOJICEKUI (pakTop).
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7)
Puc. 1. HoBoOyoBa i1 00’ €KT peKOHCTPYKIIIi B M. XapKOBi:

a — HOBe OYIIBHUIITBO; O — peKOHCTpYKIIis (acamy;
B — PEKOHCTPYKIISA EPEKPUTTS Ta CTiH; T — PEKOHCTPYKIIisl MOKPIBIIi;
11 — TIOKPIBIIs (BUTIISI 3BEPXY)

VY3arami, ctpoku peanizaiii nmpoektiB 3a ICTY b A.3.1-22:2013 «Buznauenns
TPUBAIOCTI OyAIBHULITBA OO’€KTIB» pPO3pPaXOBYIOThb, ajieé 3aJ€XKHO BiJ OOCTaBHH
BOHM MOXYTh MaTW TpUBAIUN TepMmiH. HaBememMo Takuii NpUKIAL: TPUHHSTTS
HOBOOYJIOBM B €KCIUTyaTallilo 3aruiaHoBaHo Ha 2022 p., ajge OyJio HEpeHECEeHo,
PEKOHCTPYKIlit0 00’e€kTa pos3nmouaro B rpyaui 2022 p. @ TpuBae poremnep.
Ile BimOyBaeThCcsi 0€3 BUACHOTO ¥ MOBHOI'O BHJUICHHS KOIITIB Ha PEKOHCTPYKIIIIO,
ajyie BOJTHOYAC 1 BUKOHAHHS POOIT NEPEHOCATh Ha HEBU3HAYCHU I TEPMiH.

VY po3poOiieHHI KajleHJapHOro IUiaHy creurdika, NpU3HAYEHHS pecypciB
1 KOIITOPHCHI po3paxyHKH (HOpPMYIOTh Oro/KeT mpoekTy. [lpu3HaueHi pecypcu
MICTATh TaKl KaTeropii: kBaiiikoBaHl KaJpu, MPETEHACHTH; MaTepialid, 00JIaJHAHHS
Ta YCTaTKyBaHHS; JpKepena BUTpar. beperbcsi n10 yBaru po3poOjeHHS MPOEKTHOT
JNOKYMEHTallli, MPUUHATUN pIBEHb 1 CTPYKTypa HOPSIMHUX 1 3arajJbHOBUPOOHUYMX
BUTPAT 32 IPOEKTOM.
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VY pimenasx 3 pekoHCTpykiii o0’ektiB IIOY pomomarae amanTyBaTHCS
10 OyIp-SIKUX 3MiH, MMOEJAHYIOUN OMNEpaliiHy ¥ MPOEKTHY AISUIbHICTH, M1ABULIYIOYH
MIBUAKICTD IPUAHSATTS PIIICHb.

[IpoGnemu B OYIIBHUITBI ICHYIOTH 1 TMOB’SI3aHI 3 HETHYYKICTIO CHUCTEMH
Ta OIOPOKpaTHU3MOM y pO3Moniiai (iHaHCYBaHHS, BUOOp1 MIAPAIHUKA, HAJaHHI
MOBHOB2)KEHh BUKOHABILSIM.

Po3B’s13k0M OKpeciieHnX Mpo0JieM CTae eKOHOMIYHA perioHajbHa 1HTETparllis,
sKa Ja€ 3MOTY OpaT y4acTh y MIKHApOJIHUX OYJIBEIbHUX MPOEKTAX 13 3aTyUCHHIM
iHO3eMHUX (OHJIB, HANPUKIAJ, y HaBYaHHI Ta 3actocyBaHHi BlM-texHomoriii
B yHIBEpCUTETaX, MPOEKTHUX 1 OyJiBETbHUX KOMIaHIAX. PecypcoM 1 KiHUEBUM
IPOJIYKTOM TPOEKTHO-OPIEHTOBAHOTO YIPABIIHHSA TaKoX € iHopmarlis, 110
TpaHC(POPMYETbCS B CHCTEMY PEKOMEHIOBAHUX HACTAHOB, BHKOPUCTAHHS SIKUX
CIpusie TPUAHATTIO TMPaBUJIBLHOTO PINICHHS 3 I[UIAHyBAaHHA Ta YIPaBIiHHA
Ha KO>)KHOMY €Talll >KUTTEBOTO IUKITY MpoeKTa [3].

VY OyniBeNbHUX KOMMAHISX MPOEKTHO-OPIEHTOBAHE YIPABIIHHS 3a MIATPUMKHU
MYHIIUOATITETY MICTa CIOCTEPIraéeMO 3 TOIJSAYy €KOHOMIYHOI perioHalbHOI
iHTerpamnii B M. Xapkoi. lle cmiBmpams ypsay, MyHIIUDATITETY, MIKHAPOIHUX
opraizaimiil 1 3ajgydeHHS 1HO3EMHHUX MapTHEPIB y BUIJISAI TPAHTOBUX MpPOrpam
3 (hiHaHCYBaHHsI, PI3HUX IHIIIATUB JonoMoru. Hampukiaz, 3aBasku ¢iHaHCYBaHHIO
ypsany Anonii ynpasiiHHs OOH 3 o6cnyroByBanHsi mpoekTiB (UNOPS) 3 2023 p.
Ipaioe HaJ HU3KOKI KUTIOBUX OO’€KTIB 3 1X BIJIHOBJICHHS B M. XapKOBI.
JUist 3aimydeHHsl MKHApOJHUX 1HBECTHUIIA KOMIaH1i JEMOHCTPYIOTh BUCOKHI PIBEHb
po30pocTi, e(QEeKTUBHOCTI Ta KepoBaHOCTI. Bzaram, y mporieci ympaBiHHS
Ta KOOpJMHALIl MDKHapoAHUMU opraHizamisiMu, TakuMmu sk UNOPS, npoektu
peanizyroThes OUTbIl €(heKTUBHO SK 3a IIILOBUM (piHAHCYBAHHSM, TakK 1 3a SIKICTIO
Ta CTPOKAMH BUKOHAHHS POOIT.

Pi3Hi migxoau 3acTtocoByroTh kommaHii M. XapkoBa jgo IOV, mio 3a3Buyait
NIJCHIIIOE KOHKYPEHIIII0 BHACHIZIOK ONTUMI3alil BUTpAaT Ha OyIIBHULTBO abo
PEKOHCTPYKIIit0, CKOPOYEHHS TEPMIHIB peaiizailii MpO€EKTIB 1 MOKPAIIEHHS SKOCTI
po06it. Hanpuknaa, po3po0iaeHO Ta IPUHHATO PIlICHHS 13 3aCTOCYBAaHHIM METAJIEBUX
KOHCTPYKIIIM JJis1 BIIHOBJICHHSI OCTAHHBOTO Ta TEXHIYHOT'O MOBEPXIB 9-1MOBEPXOBOIO
KHUTIOBOTO OyIUHKY (puc. 2).

VYrpoBa/ykeHHS HOBMX MIAXOAIB 10 PO3B’SI3aHHS CHUTYalllif, 3aCTOCYBaHHS
1HHOBAI[IM, TEXHOJIOT1A, MaTepilaniB y OyAiBeNbHIN ramy3l (QopMye TMPOEKTHE
YOpPaBIiHHS, IO € MEXaHI3MOM JUIsl 1HTErpaiii WX HOBOBBEIEHb Y IPOEKTHY

TISUIbHICTE.

233



|

|
_"[-__ .
i

=]
~

Puc. 2. OG’exT peKOHCTPYKIIIi:
a, 0 — MeTasieBa KOHCTPYKIIisS Ta 3BapIOBAHHS;
B, T — YCTAHOBJICHHS CTIHOK JUIS TIIATPUMKH TICPEKPHUTTS

Tox HHHI TPOEKTHO-OPIEHTOBAHE YMPABIIHHSI B OYIiBEIBHUX KOMIIAHISIX
B YMOBaX €KOHOMIYHOI perioHajbHOI 1HTerpamii aae 3Mory edeKTUBHO J0JaTH
MIBUIIEHY CKJIATHICTh TPOEKTIB, PU3UKH Ta KOHKYPEHIII0, 3a0€3MeUyI0UYH yCIIITHE
BUKOHAHHS POOIT 1 PO3IIMPEHHS TISJILHOCTI HA pPUHKAX.
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Ouaiiinuk A.C., 3asn O.B.
Hayionanvnuii mpancnopmuuii ynigepcumem

CUTYAIIUHE YIIPABJIIHHS
B TIPOEKTAX ABTOMOBUIBHUX ITEPEBE3EHD

In the road transport sector, incidents lead to operational disruptions,
requiring dynamic, situation-dependent interventions based on pre-developed
strategies. Situational management is a critical tool for successful business
development, providing analysis of management situation dynamics and minimising
project risks. The aim of the study is to develop a method for situational management
of digital risks in road transport projects.

Y cektopi aBTOMOOUIBHMX TIE€pEBE3€Hb ICHY€ 3HAYHAa CXWJIBHICTh
70 BUHHKHEHHS PI3HOTO pOAY IHIHUJEHTIB, 30KpeMa JOPOKHbO-TPAHCIIOPTHUX
IIPUTO/, TEXHIYHUX HECIPABHOCTEH TPAHCIIOPTHUX 3aC0O0IB, BIUTUBY HECHPHUATIMBUX
METEOpPOJIOTIYHMX yMOB Tomo. Ili momii MOXyTh NPU3BECTH A0 OMNEPATUBHUX
3001B Ta HE3aIJIAHOBAHUX CUTYaLlIH.

[Ilo6 wmiHIMI3yBaTH PHU3UKH HJs1 BCIX YYacCHHUKIB TPAaHCIOPTHOTO TIPOIECY
(kopucTyBayiB JOpIr, NacaXUpiB 1 TPAHCIOPTHUX OINEpPATOPiB), HEOOXITHO
3aCTOCOBYBaTH JWHAMIYHI, CHTYaIIiHO-3aJIe)KHI 1HTEPBEHINi, M0 BHUMAararmTh
OTIEpaTUBHOIO PO3pOOJICHHs] Ta peamizaiii. Y CKIQJHUX CHUTyalliiX HEAOCTaTHBO
MOKJIaaTHUCS TITBKU Ha IMIIpoBi3arlito. HaroMicTh yrpaBiiHHS TaKUMH IOISIMH Ma€
3JIIACHIOBATUCS HAa OCHOBI MOMNEPEIHbO PO3POOJIEHUX CTPATETIN, K1 MICTATh YITKHUMA
OTIHC JIIH JISl BCIX 3aIyYEHUX CTOPIH Y KOHKPETHHUX CIIEHAPIsX.

VY cyyacHOMy WIBHJIKOIUIMHHOMY CBITI, /i€ 3MIHU B1JIOYyBalOTbCSI MHTTEBO,
CUTyallifiHUN MEHEKMEHT CTa€ OJHMM 13 HAWBOXJIMBIIMIMX 1HCTPYMEHTIB
JUTSL JILAEPIB, SIK1 MPArHyTh JOCSTTH YCIIXY PO3BUTKY CBOrO OI3HECY.

Meton cuTyamiitHOro ympaBiiHHS BIAITpa€e KIOYOBY pOJIb y JOCIIIKEHHI
Ta aHali31 JUHAMIKUA YIPaBIIHCHKUX CUTYyallli, 110 BUHMKAIOThH IiJl 4ac peaiizaiii
MIPOEKTY, 3a0e3Meuyoy B IIbOMY pa3i e(heKTUBHUN KOHTPOJb 32 HOTO BUKOHAHHSM.
CuryamiiiHuii aHami3 € 1HCTPYMEHTOM, IO Ja€ 3MOry MiHIMI3yBaTH BIUIWB
HernependadyeHuX OOCTAaBUH 3aBISKH PO3POOJICHHIO MPEBEHTUBHHX IUIAHIB MM s
pI3HOMaHITHUX cleHapiiB. Kpim Toro, BiH crpusie TIuOIIOMY PO3YMIHHIO KOPEJSIil
MDK IPUAHSATAME YIIPABTIHCHKUMH PIIICHHSMH Ta 3arajIbHOI0 PE3YJIbTATUBHICTIO MIPOEKTY.

OTxke, CUTyaliMHWA aHaMi3 € KPUTUYHO BAXJIMBUM  KOMIIOHEHTOM
e(eKTUBHOTO MPOEKTHOTO MEHEIKMEHTY aBTOMOOUTHHUX MEepPEeBe3€Hb, OCKUILKH BiH

YMOKJIUBIIIOE€ Tiepe0ayeHHsl MOTEHIIMHUX PHU3MKIB Ta 1J€HTU(IKAII0 MOMXIMBUX
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cutyariii. [le 3Ha4HO crpoiiye npolec MPUUHATTS OOIPYHTOBAHUX PIIIEHh HA BCIX
eTamax >KUTTEBOTO UKy TPOEKTY.

Meta [oCHiJDKEHHS — pO3pOOJIEHHS METOy CHUTYal[liHOTO YIpaBIiHHS
M(POBUMHU PU3UKAMH B IPOEKTAX aBTOMOOUTbHUX MEPEBE3EHb.

Tpancdopmartis TpaHCHOPTHOT Tamy3i, OCOOIMBO B cekTopl IudpoBizaiii
aBTOMOOUTbHUX IE€PEBE3€Hb, € HE3BOPOTHHM MPOLECOM, 110 3abe3nedye 3HauHi
KOHKYPEHTH1 TepeBard. YTNPOBA/PKCHHS Cy4YacHUX TeXHOJorid, Takux sk GPS,
[oT, Al, 1 XMapHUX CEpBICIB Aa€ 3MOT'Yy CYTT€BO IIJIBUILIUTH €PEKTUBHICTh ONEPALliil,
ONTHMI3yBaTH MapIIPyTH, 3MEHIITUTH BUTPATH U MOTIMIIUTH SKICTh TTOCIYT.

OpHak, OKpIM MepeIiueHuX IepeBar, 3pOCTaE KUIbKICTh UU(POBUX PU3HUKIB,
30KpeMa KidepaTak, CHCTEeMHHX 300iB Ta mopyIieHb KOH(DimeHIiiHoCTI 1HhOopMaIIii.
i 3arpo3u MOXYThb CHPUYMHUTH (PIHAHCOBI 30UTKH, 3aTPUMKU Ta 3arposy
oesmerti. Tomy nnst 3a0e3neueHHs CTaJIOrO0 PO3BUTKY Ta OE3MEKH MPOEKTIB
ABTOMOOITBHUX  TIEPEBE3€Hb  KPUTUYHO  BAXJIMBAM €  CHUCTEMHUM  MIIX1T
710 yripaBiiHHs mudpoBuMu pusrkamu [1].

PesynbpTaT aHadizy HaroJIONIylOTb Ha HEOOXIAHOCTI pO3poOJIeHHS Ta
BIIPOBA/DKCHHSI €(EKTUBHUX CTpaTerii HeWTpamizamii pPHU3MKIB 32 JOMOMOTOIO
IHCTPYMEHTIB CHUTyallIfHOrO MeHeKMeHTy. JleTanbHuil aHami3z 1 Kiacudikamis
3arpo3 13 METOK PO3pOOJICHHS aJeKBAaTHHUX 3amOODKHUX 3aXOMiB IS TIEBHHUX
CUTyalliil JagyTh 3MOTYy NpUMaTH OOIpYHTOBAaHI YIpPaBIIHCHKI PIIIEHHS Ta
MIHIMI3yBaTH HETaTUBHUH BIUIMB HA MISUTHHICTh KOMIIAHIM.

Ha nymky B. JlomapeBa, popmu, cuctemMu, METOIM, CTUJI1 YIIPABIIHHSA ICTOTHO
3MIHIOIOTBCSL 3aJIe)KHO BIJT 00 €KTUBHMX yMOB MiSJIBHOCTI, IO, BIJIACHE, €
cuTyaniiaum  MeHekMeHToM  [1].  CuryamiiHuét  migxin nepeabadae, 110
HIIPUEMCTBA PO3TISAAIOTHECA SK BIIKPUTI CHUCTEMH, IO AaKTUBHO B3a€EMOIIOTH
13 30BHIIIHIM CEpeIOBUIIEM 1 IEPeOYBaIOTh M1 HOTO BIIUBOM.

VY poborax [2, 3] aBTOpH 3ayBaXKYIOTh, III0 CUTYAIlIHHUNA TiX14 10 YIIPaBIiHHS
OCHOBAHMI Ha MPHUHIIMII, BIAIOBIAHO 10 SIKOTO €(EKTUBHICTh YNPABIIHCHKUX 1M €
KOHTEKCTHO  3aJie)KHOI0. Pe3ynbTaT OJHAKOBHX pIIIEHb MOXYTh 3HAYHO
BIJIPIZHATHCS 3@ pI3HUX 0OOCTaBUH. TOX KIIOYOBHUM €JIEMEHTOM IbOr0 MIAXOAY €
CUTYaIlisl, [0 BU3HAYAETHCS IEBHUM HaOOpOM OOCTaBUH, K MalOTh CyTTEBUI BILIUB
Ha JIISUIbHICTh OpraHi3allli B KOHKPETHUI MOMEHT 4acy, a peai3alis ynpaBIlHCbKUX
GyHKIIN, BIANOBIIHO, aJaNTyeThCs 10 KOHKPETHUX yMOB. OTXe, OCHOBHUM
3aBJJaHHSIM KEpIBHUKA € MPOBEACHHS BCEOIYHOTO aHali3y CUTYyallli 3 METOI0 BHOOpY
HaWO1IbI e(EKTUBHUX METOJIB 1 MPUHOMIB JIJISI PO3B’ I3aHHS HAsIBHUX TTPOOJIEM.

AHani3 cuUTyaliiHOrO YINpaBIiHHA B CEKTOPl aBTOMOOLIBHUX IE€PEBE3EHBb
BUSIBUB HOTO KITFOYOB1 OCOOJIMBOCTI.
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Bucoxa ounamiunicme ma  pusuxogicms. ABTOMOOUIbHI TEpEBE3EHHS
BU3HAYAIOTHCS BHUCOKUM PIBHEM PHU3UKIB, IO OXOIUTIOIOTH JOPOXKHBO-TPAHCIIOPTHI
OPUTrOAM, TEXHIYHI HECIPABHOCTI, 3aTPUMKH, CHOPUYMHEHI HECHPUATIMBUMU
METEOPOJIOTIYHUMH yMOBaMH a00 MPUKOPAOHHUMH mpouenypamu. KoxkeH 13 1ux
IHIUJICHTIB BUMArae ornepaTuBHOTO Ta aJIeKBaTHOT'O pearyBaHHs.

Heobxionicme onepamugnoeo peazyeants. 3aTpuMKa y IPUHHATTI YIIPABIIHCHKUX
pIlIEHb MOYE MPU3BECTH JI0 3HAYHUX EKOHOMIYHHUX PU3HKIB, 30KpEMa BTPATU BaHTAXKIB,
HaKJIaJeHHA InTpadiB Ta ToOripmieHHs permyTamii kommanii. OTke, cuTyalliiiHe
YIPaBJIIHHS € BAKJIUBUAM THCTPYMEHTOM I MIHIMI3aIlii HEraTUBHUX HACIIIJIKIB.

Bzaemo3ze’azox 3 inwumu cucmemamu. TpaHCTIOPTHA CUCTEMA € HEB1J €MHOIO
YaCTUHOI IHMPIIOT JoricTuuHOi1 Mepexi. [lofis, Mo BUHUKAE B OTHOMY 11 €JIEMEHTI
(HampuKiIaz, 3aTpUMKa JOCTaBKM), MOKE MaTH CHCTEMHHI BIUIMB Ha BCIO MEPEXKY.
Otrxe, 3a CcUTyalliiHOTO YyOpaBIiHHS HEOOXITHO 3BaKaTH HA B3aEMO3B’SI30K
MIX 11 KOMIIOHEHTAMHU.

Kniouosa ponv nroocvkoeo kanimany. Jlii mepcoHainy — BOAIIB, AUCIETYEPIB
Ta JIOTICTIB — € BHpPIMIAJBHUMU B YCYHEHHI HemepeadayeHuX CUTyalliil.
[xus npodeciiiHa kBamidikailisi, TOCBiJ 1 3JaTHICTh JO IIBUJIKOTO YXBaJICHHS PillIEHb
€ OCHOBHUMH IHCTPYMEHTaMH CUTYaLIMHOr0 yIpaBiIiHHS.

Xo4a He ICHY€E €IMHOTO CUTYAIlIHHOTO METOAY, AKUH OU 3aCTOCOBYBABCS JIUIIIE
B ABTONEPEBE3CHHSIX, YMPABIIHHSI B TaKWX YMOBAaX CIUPAETbCS Ha KOMOIHAIIIIO
PI3HHX MIAXOAIB Ta IHCTPYMEHTIB cepejl SKUX: MOHITOPMHI 1 aHaji3 CHUTyaril
B PEKUMI PEATbHOTO Yacy; CUTYyallliHUI aHalli3; ClIICHApHE MJIaHyBaHHS; MOJICITIOBAaHHS
Ta IMITAIlis; €KCIIEPTHI METOJIM M aBTOMATHU30BaH1 CUCTEMH IIATPUMKH PIIICHb.

VYropaBiiHHS aBTOMOOUIBHUMHM [E€PEBE3CHHSMH BIUIMBAE Ha MPOMO3MIIIT
TPAHCIIOPTHUX KOMIIaHIM, a TaKoXX Ha TMONUT HA TEPEBE3CHHS Ta MOJIO0POXKI.
VYrpaBiaiHHS MPOEKTaMU aBTOMOOLIBHUX MEPEBE3€Hb MA€ 3BAaXKATH Ha Pi3HI aCMEKTH
(cran TpaHCOPTHUX 3ac00iB, O€3MEKa TOPOKHBOIO PYXY, SKICTh PyXy, €eKOHOMIYHI
Ta €KOJIOT1YH1 aCMEKTH, JIIOJAChKUN (PAKTOp) 1, IK HACHIIOK, HA BUMOTH Ta LI1JI1 PI3HUX
3aIlikaBJICHUX CTOpPiH (3aMOBHUKH, Oe€3MocepeHl OpraHi3aTopu W BHKOHABII
aBTOMOOIJTBLHUX TIepeBe3eHb) [4].

JluHamiyHe ymOpaBiiHHS aBTOMOOUIBHMMH TIEPEBE3CHHSIMHU CIPSMOBAaHE Ha
edeKTHBHE Ta pe3yJbTaTUBHE pearyBaHHs HA OYIKyBaHI Ta HEOUIKYBaHI BIIXWJICHHS
Biz GasoBoro crany. Moro CyTHiCTb momsirae y CKOOPAMHOBAHOMY, CHUTYAIliiHO-
aJIalITHBHOMY BITMBI HAa MOTOYHUUN MOMUT 1 MPOIMO3HUIII0 TPAHCIIOPTHUX TOCIHYT.
VY 1IbOMY KOHTEKCTI CTpaTeris BU3HAYAETHCS SIK 3a34aJIeriib po3po0JeHui miaH Aii,
oo rmnependadyae KOMIUIEKC 3aXOJIB I ONTUMI3alil KOHKPETHOI IOYaTKOBOI
cutyanii. Cama k cuTyalis € KOMOIHali€l0 NO1H, mpobiem Ta yMoB. OTxe, cuTyanis
Ta po3podiieHa it Hei cTpaTeris GOpMyIOTh KOHKPETHUH crieHapiit (puc. 1).
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CLLEHAPIU

\ kKoMbOiHaUuia ogHiel cuTyauil Ta oaHiel cTtpareril /

Puc. 1. Mogenb cuTyaliiiHOTrO yIpaBIliHHS IPOEKTAMU aBTOMOOUIBHUX NIEPEBE3ECHb

Otxe, cuTyalliiiHe yIpaBiIiHHA B aBTOMOOUIbHIM ramgy3l — Iie, BJacHE,
HE OKpEeMHUH METOJ, a KOMIUICKCHHH IMAXia, IO TOEIHY€E TEXHOJIOTiI, aHaJliTHYHI
METO/IM, IUJIAaHYBAaHHSA Ta BHUCOKY KBall(IKallil0 MEPCOHANY Ji OINEpPaTUBHOIO
1 eheKTUBHOTO PO3B’sI3aHHA HETepe0auyBaHUX TPOOIIEM.
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IMerpenko B.O., Pemerusik B.B.
Vipaincokuu oepocasnutl yHigepcumem HAyKu i mexHonoz2iu, M. J{Hinpo

AKTYAJIbHI HAITPSIMHA
IMPOTPAMHO-IIPOEKTHOI'O MEHEJ[)KMEHTY
Y COEPI HAIIIOHAJIBHOI BE3IEKH 1 OBOPOHU YKPAIHHU
B EIIOXY HU®POBI3AIIIIL

The directions of program and project management in the sphere of national
security and defense of Ukraine in the era of digitalization are considered.
The growing threat to the state’s cybersecurity, the need to improve security
standards, and the implementation of integration measures to manage uncertainty
in project management at various levels in terms of reducing or eliminating risks are
emphasized. It is proposed to assess the level of project management based on
determining the compliance of the project characteristics and its results with
established quality standards, resources, and risks. It is necessary to conceptually
determine the use of artificial intelligence and cloud technologies in predictive
research of project activity risks.

VY cydacHuUX ymMOBaX BOEHHOTO CTaHy, rio0ai3aliifHuX MpOoIEciB, arpeCUBHOT
BIfHM pocii MPOTHM HAIIOI JAep)KaBU 3pocTae 3arpos3a KidepOesmer Ykpainu.
Tomy 3axuct i1HQOpPMAIIHHO-KOMYHIKAIIMHUX CHCTEM € HaraJbHUM 3aBJaHHSIM
MinicTepcTBa 060poHU YKpaiHu i 3a0e3nedeHHs iHdopMalliifHoi KibepoOe3neku
Ta HallOHAJIbHOI O€3MEKH KpaiHW. Y 3B’A3KYy 13 MIBUAKUM PO3BUTKOM TEXHOJIOT1H
Ta NUQPPOBOIO TpaHC(OpPMAIIIEI0 B CYyYaCHOMY CBITI NMUTAHHS HAIlIOHAJIBHOI O€3IeKu
Ta 000pOHM HAOyBarOTh HOBOIO (popMary MW BUMArarOThb YIPOBAIKEHHS CYyYaCHUX
metoniB ynpasimiHHsg. H. Tpersx Haromomrye: «Jljis mOKpailleHHS YNPaBIiHCHKUX
MpOLIECIB Y KOHTEKCTI IHTerpamii 3 MDKHapOJHUMHU CTaHJAapTaMu Oe3MeKH
B MiHicTepcTBl 000pOHU YKpaiHU CJIiJi CTBOPUTH Ta BIPOBAIUTH CTPATETIYHUN TUTaH
1HTerpauii, skuil Oyjie BKIIOYaTH aHall3 HasBHUX CTaHAAPTIB 1 pO3pOOKY MOETAMHOI
JOPOXKHBOI KapTH; MIABUIIMTUA KBadi(iKalilo TepcoHATy dYepe3 CHUCTeMaTH4YHE
HaBYaHHA, cepTU(IKALI0 Ta 3aTy4YEHHS MIKHAPOJHHMX EKCIEpPTIB; TapMOHI3yBaTH
HOPMAaTHUBHO-TIPAaBOBY 0a3y IUISXOM OHOBJIEHHS HAI[IOHAJILHUX HOPMATUBHUX aKTIB
3 ypaxyBaHHSM MDKHApOAHUX cTaHaapTis» [1, c. 75].

Po3BUTOK IMITY4HOTO 1HTEIEKTY, AaHAMITHYHHX TUIATHOPM 1 CHCTEM
MOHITOPHMHTY Ja€ 3MOTY OINEpPaTHBHO pearyBaTH Ha CHUTYyallil KpH3U W MpHiMaTu
oOrpynToBani pimeHHs. [lle oaHUM BaXIMBUM HANpsSMOM € PO3POOJICHHS
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Ta BIPOBAKEHHSA IU(PPOBUX TeXHOJOTIH y cdepi KibepOe3neku Ta KiGepoOOopoHHU.
3aXUCT KPUTUYHO BAXIIMBUX 1HPOPMALIMHUX cUcTeM, O0pOThOa 3 KIOEp3JI0UMHHICTIO
Ta KiOeparakamMy BHUMara€ IIOCTIHHOTO BJOCKOHAJIEHHS TEXHIYHMX 3aco0iB
1 KoMIeTeHIiN kaapiB. He MeHII BaXJIWBUM € 3adydeHHS MIKHAPOJIHOTO
CHIBpOOITHHUIITBA B Taly3l MPOTPAMHO-TIPOEKTHOTO MEHEHKMEHTY i OOMIHY
JIOCBIJIOM 1 KOOpAWHAILII1 3aX0/11B y cdepl HalllOHAIbHOT O€3MeKH.

[Ipobnema BIUIMBY PI3HUX HETATUBHMX YMHHHKIB, 30KpEMa M PU3UKIB, 3aBXKIU
aKkTyajdbHa B yIOpaBIiHHI mnpoekTamMu. lIpakTuka KepiBHUITBA MPOEKTAMU
Ta MpOTrpaMaMy CBITYUTH MPO T€, IO YIPaBIiHHS HEBU3HAUYEHICTIO K YACTHHOIO
peasbHOro CBITY — 1€ O0OB’si3KOBa (DYHKIlISI MPOEKTHOTO MEHEIKepa, OCKUIbKU
B yMOBax HEBH3HAUCHOCTI TMPOEKTH 3aBXIW MAaOTh (AKTUYHI JOAATKOBI
BTpaTH 4yacy, piHAHCIB, AKOCTI MOPIBHSHO 3 IJIAHOBUMHU [2, c. 7].

CydacHuil CTaH MOJITUYHOIO, €KOHOMIYHOTO, 3aKOHOJABUOTO CEpEeIOBMILA
MPOEKTIB Ta MporpaMm, IO peali3yloThCcsl Ha 0a3l BITYM3HSHUX IIANPUEMCTB,
oprasizailiii, KoMmasiii y pizHux cdepax, MiHIUBHMA, HECTaOIIbHUHN, TYpOYJICHTHUH.

Bucokuil piBeHb HEBHU3HAYEHOCTI SK BHYTPIIIHBOIO, TaK 1 30BHIIIHBOTO
CepelIoBUILl OY/Ib-SIKOTO MPOEKTY MPHU3BOAUTH JO TOTO, LIO0 KEPIBHUK YIIpaBIIse
IPOEKTOM B yMOBaX BUCOKHUX PHU3UKIB, MOCTIMHUX 3MiH, BUMYILIEHUI OMNEPATUBHO
BUPIIITYBaTH NPOOJIEMH B MPOEKTI, YNPABIATA KOHQIIKTaMU, OOPOTHUCS 31 CTpecamu
1 HaBITh, AKIIO HEOOX1HO, PO3B’A3yBaTH KPU30BI CUTYaIlll B IPOEKTI [2, c. 7].

CrinpHI MPOEKTH Ta MPOrpaMu JAl0Th 3MOTY OLIbIT €()EKTUBHO MPOTHUIISTH
3arpo3aMm B1JI 3JIOYMHIIB Ta IHIIMX arpecopiB. 3arajoM B €mnoxy LOHuQposizamii
MPOTPAMHO-TIPOEKTHUM MEHEIKMEHT y cdepl HarlioHaabHOI Oe3neku i o0OopoHU
BIJIIFPA€ BUPIMIAIBHY pPOJb y 3a0€3MEYEeHHI CTaOUIBHOCTI Ta 3aXHCTy KpaiHH.
BukopucranHs cydacHUX TEXHOJIOTIH 1 METOJIB yNpaBIiHHA J0NOMarae e(peKTUBHO
pearyBaTH Ha BUKJIMKH Cy4aCHOCTI i 3a0e3nedyBaTu Oe3neKy rpoMasiH.

HaykoBeup €. [NapbkaBuii 3a3Haudae, M0 «...BUKOPUCTAHHS 1HCTPYMEHTapItO
IPOrPaMHO-TIPOEKTHOTO MEHE/DKMEHTY B peaii3alii CTpaTeriyHUX KOMYHIKAIii
JIOTIOMO’KE Yy OUTBIN THYYKMM CMOCiO amanTyBaTHCh JO 30BHIMIHIX MOMJIMBOCTEH,
IPOTHO3YyBaTH HACIHIJKM TMPOEKTHOI MISAJIBHOCTI W paH)XyBaTH KMOBIPHI 3arposw,
BUSBJISITY HEOYEBHJHI 3 TEPIIOrO TMOMISIAY BapiaHTh Aid, 3a0e3nedyBaru
e(peKTHUBHE MPUCTOCYBAHHS CTpPATErii 10 aKTyaJIbHUX BUKIMKIB 1 3arpo3, CHCTEMHO
pPO3MOINIATA HEOOXITHI JIJIi BUKOHAHHS 3aBJaHb pecypcH, 3a0e3nedyBaTu
BHYTPIIIHIO KOOpPJAMHALINHY poOOTy, ONEpaTUBHO MPOBOAMTH 3aXOAU 3 peanizauii
ryMaHiTapHO1 OTHKW [3, ¢. 92].

PedbopmyBanns He nmme 30poiHMX cun YKpaiHd, a Hacammepen yciei
Jep>KaBy, MOJIEpHI3allii Ta Mepeo30pOoeHHs BITYM3HSAHOI apMmii CTalo JKUTTEBOIO
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HeoOxiaHicTIO. TimbKH pO3B’SI3aHHA I[HOTO THUTAHHS JacTh 3MOTY MIJIHECTH
00OpPOHO3JIaTHICTh HAIIOi JEepKaBU Ha HAJIEKHUM piBEHb M 30€pekeHHs i
He3anexHocTi. BiitHa, B skiii YkpaiHa Beme BceOiuHy OOOpOHY IWIOJAO Bijcidi
mupokomMacmTabHoi TiOpuaAHOi arpecii pociicbkoi Qeaeparllii, MOEIHYE O3HAKHU
MEPEKEIeHTPUYHOI 30poiiHo1 60poThoH [4, . 29].

Toil daxT, 10 NMPOEKTH MaIOTh OyTH CHPSMOBAHUMH Ha JOCATHEHHS LILJIEH,
HaOyBa€ BENWYE3HOTO BHYTPIMIHBOTO 3MICTY B 3aBJIaHHI yOPABIIHHS HHUMH.
Hacamniepes, BaXJIMBOIO O3HAKOKO YIOPABIIHHS MPOEKTAMU € YITKE BU3HAUYCHHS
Ta (OPMYIIOBaHHS WOTO IIJICH, MOYMHAIOYM 3 BHUIIOTO PIBHA W 3aBEpUIYIOYH
HaWOLIBII JIeTaI30BAHUMM LUIAMH 1 3aBAaHHsAMHU. KpiM TOTO, 3 LIbOTO BUILIMBAE,
IO peai3allis MPOEKTY MOXE PO3TISIATUCS SK MEePecIiaAyBaHHs PETeIbHO O0OpaHUX
IiIeld, [0 MPOCYBaHHS MPOEKTY BIEpeN IMOB’si3aHE 3 JOCSATHEHHSAM MiJiel yce
OLIBIII BUCOKOTO PIBHSI, & 3aBEPIIICHHS — 3 JOCSITHEHHSIM KIHIIEBOi METH.

JUist ynpaBiiiHHS IPOEKTOM HEOOX1IHO 3HATH MOro XapakTEpPUCTHKH, 30KpeMa:
NpU3HAYEHHSI TPOEKTY; BaPTICTh; 00CsITH poOIT 1 KUIBKICHI TOKa3HUKUA POOIT;
pecypcy; BHUKOHaBLI, pHU3UKW; TEPMIHM BHUKOHAHHS POOIT; SKICTh, TOOTO
BIJIMOBIHICTh XapaKTEPUCTUK TIPOEKTY Ta WOro pe3yJbTaTiB yCTAaHOBICHUM
CTaHJapTaM SIKOCTI.

VY pocmimpkeHHi [5] 3ampomoHOBaHO METOAMKY OIIHIOBAaHHS €()EKTUBHOCTI
cucteMu 3a0e3neueHHd 1HQopmauiliHoi Oe3neku MiHicTepcTBa OOOpPOHM Ta
30poitnux Cun VYkpaiHu, 10 Ma€ TMEBHY MOCTIJOBHICTh, a caMme: BU3HAYCHHS
MHO>XMHM BXIJHUX JTaHUX IS OLIIHIOBAHHS €()EKTHUBHOCTI (P)yHKLIIOBAHHS CHCTEMH,
OIIIHIOBAaHHSI YAaCTUHHOI e(EKTUBHOCTI (PYHKIIFOBaHHS CHCTEMH, OI[IHIOBAHHS
€(PEeKTUBHOCTI1 (YHKLIFOBAaHHS CUCTEMH.

TexHonorii MPOEKTHOTO  MEHEIHKMEHTY  BJIOCKOHATIOIOTH HAa  OCHOBI
nu(poBizalii OCHOBHHMX IMpOIECIB. 3apEKOMEHAYBaIU ce0€ TEXHOJOrI IITY4YHOIrO
IHTEJEeKTYy, SIKI BUKOPHCTOBYIOTh B YIPAaBIIHHI PU3UKAMH JJisi MPOTHO3YBaHHS
MalOyTHIX 3arpo3. /J[ns mOKpalleHHs TOYHOCTI YXBAJE€HHSA pIIIEHb TaKOX
3aCTOCOBYIOTh IITYYHHUM IHTEJIEKT B ONTHUMI3alii pecypciB. s aenenTpamizamii
YIOPABIIHHS BIPOBA/DKYIOTh XMApHI TEXHOJOIII, II0 JO0NOMararoTh peai3yBaTH
MIPOEKTH B MI>KHAPOTHOMY MacIITaol.
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Iirepcbka B.M.
OoecbKuti HayiOHATLHULL MOPCLKULL YHIBepCcUmem

METOAOJIOI'TA YITPABJIHHSA PUSUKAMMU B ITPOEKTAX PO3BUTKY
TPAHCIIOPTHO-EKCIEAUTOPCHKUX KOMIIAHIN

The study examines a comprehensive risk management methodology in
development projects of freight forwarding companies. Industry-specific risks are
analyzed, and a system for their identification, assessment, and minimization is
proposed. An integrated risk management model has been developed that takes
into account the specifics of logistics activities and the dynamic nature of the
transport market. Practical recommendations for implementing a risk management
system at various stages of the development project lifecycle are presented.

CydJacHi TpaHCIOPTHO-EKCIEIUTOPChKI KOMITaHii (DYHKI[IOHYIOTh B YMOBax
BHUCOKOI HEBHM3HAYEHOCTI Ta AMHAMIYHUX 3MIH PUHKOBOTO cepenoBuiia. lIpoextu
PO3BUTKY TaKUX KOMIMAaHIN BU3HAYAIOTHCS M1JBUIIEHUM PIBHEM PU3HKIB, TIOB’SI3aHUX
13 cneur@iko JIOTICTUYHOI JISIBHOCTI, MIDKHAPOJIHUM XapaKTepoM olepaiii
Ta 3aJCXKHICTIO BiJ 30BHIMHIX (akTopiB. ToMmy akTyalbHUM € PO3POOJICHHS
e(pEeKTUBHOI METOJOJIOTI] YIpaBIiHHA pHU3UKAMH, W0 3a0€3MEeYUTh YCHIIIHY
peaizallito MpoeKTIB PO3BUTKY Ta IMiIBUIIUTH KOHKYPEHTOCIIPOMOKHICTh KOMIIaH1M.

Meta nociikeHHsT — pO3pOOJEHHS KOMIUIEKCHOI METOJOJIOTIT yIpaBIIHHS
pU3MKAaMU B TPOEKTAX PO3BUTKY TPAHCIOPTHO-EKCIEAUTOPCHKUX KOMIMaHIN.
JUIs AOCATHEHHS METHM BH3HAYEHO TaKl 3aBJAHHS: CHUCTEMATH3yBaTH cleUu]ivHi
PHU3UKH TPAHCIIOPTHO-EKCIIEAUTOPCHKOI AISUTBHOCTI; PO3pOOUTH MOJIENb 1eHTH(IKAIIi
Ta OL[IHIOBAaHHS pPHU3HMKIB MPOEKTIB PO3BUTKY; 3aIPOIOHYBAaTH IHCTPYMEHTH
MiHIMI3aIlli BUSIBJICHUX PHU3HUKIB; CHOPMYITIOBATH MPAKTHYHI PEKOMEHJAIll 100
BITPOBA)KCHHSI CHCTEMH PU3HK-MECHEKMEHTY.

Ha ocHoBI anaizy BHOKPEMJIEHO OCHOBHI TPyNH PHU3UKIB, MPUTAMaHHUX
IPOEKTAM PO3BUTKY TPAHCIIOPTHO-EKCIIEIUTOPCHKUX KOMITaHii:

1. OnepariitHi puU3UKH: TOPYIICHHS TEPMIHIB JONpPaBJICHHS BaHTaXIB,
NOIIKOJKEHHSI a00 BTpaTa BaHTaXYy, 3001 B 1H(QOpPMAIIHHUX CUCTEMAaX, HEAOCTATHS
KBai(iKallisi IepcoHay.

2. ®diHaHCOBI PU3MKHU: KOJMBAaHHSA BAJIIOTHUX KypCiB, 3MiHAa L[IH HAa MaJIbHO-
MaCTUJIbHI MaTepiaiu, KPeIUTHI PU3UKH KOHTPAreHTIB, PU3UKHU JIKBITHOCTI.

3. PerynsiTUBHI pU3MKHU: 3MIHM B MUTHOMY 3aKOHOJABCTBI, HOB1 €KOJIOT1YHI1
CTaH/IapTH, BUMOTH JI0 O€3MeKH TPAHCIIOPTYBaHHS, MXKHAPO/IHI CaHKIIIi Ta OOMEKEHHSI.
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4. Crpateriydi pu3MKU: OCWJICHHS KOHKYPEHIlli Ha PUHKY, 3MIHH B MTOTpedax
KJIIEHTIB, TEXHOJIOT1YHI 3MIiHU B rajiay3i, F€OMOJITHYHI (PaKTOPH.

3anponoHOBaHa IHTETPOBaHA MOJENb YIPABIIHHS pU3HMKaMU OCHOBaHa
Ha MUKJIIYHOMY MiAXOA1 A0 YIPaBJIiHHS pU3UKaMU, 110 nependayae m’ siTh €TaiB:

1. Ioenmudpixayiss puzuxkie@ — BHUKOPUCTOBYIOTBCSI METOJU EKCIEPTHOTO
omiHoBanHs, SWOT-anani3, aHami3 TONEpPeAHIX TMPOEKTIB 1  CIEHApHE
wianyBaHHS. CTBOPIOETBCS PEECTP PUBHUKIB TPOEKTY 3 JETAIBHUM OIHCOM
KO>KHOTO BUSIBIIEHOTO PU3HUKY.

2. Kinvxiche ma sKicHe OYIHI0O8AHHA pU3UKi6@ — 3aCTOCOBYIOTHCS METO/IH
CTaTHUCTUYHOTO aHamizy, MojemtoBaHHs Monrte-Kapno, ekcmepTHe OIliHIOBaHHS
MMOBIPHOCTI Ta BIUTMBY. PU3HMKHN pPaHKyIOThCS 32 CTYTIEHEM KPUTHYHOCTI JIJISl IIPOEKTY.

3. IInanyeanns peacyanns Ha pusuku — po3pOOIISIOTECS CTpaTErii yIpaBiIiHHS
pU3HMKaMU: YHUKHEHHS, Tiepeiaya, 3MEHIIEHHS a00 TPUUHATTS pu3uKy. GopMyroThCs
KOHKPETHI1 TJIaHU T JIsl KOKHOT'O 3HAYYIIIOTO PU3HKY.

4. Vnposaoowcenusn 3axo0ie ynpasiinHs — pealli3ylOThCS 3allJIaHOBaHI 3aX0JU
3 yHpaBIiHHSA pU3MKaMH, 30KpeMa TEXHIYHI, OpraHi3aiiiHi Ta (piHaHCOB1 IHCTPYMEHTH.
[Ipu3HauaroThCs BIAMOBIJAIBHI OCOOU Ta BCTAHOBIIOIOTHCS TEPMIHU BUKOHAHHS.

5. Mouimopune ma koHmpoav — 3A1MCHIOETHCSA TIOCTIMHE BIJICTE)XXEHHSI CTaHy
pU3HKiB, €(EeKTUBHOCTI BIPOBAKEHUX 3aXOJIB Ta BHUSABJICHHS HOBHUX PH3HUKIB.
PerynsipHo OHOBIIIOETHCS PEECTP PU3UKIB MPOEKTY.

JI71s1 KOXKHOT IpyNH pU3UKIB pO3p0o0sIeHO crieru(ivuHl IHCTPYMEHTH MiHIMi3allii.
Omnepariiiii 1HCTPYMEHTH MICTATh ynpoBamkeHHd cucteM GPS-moHiTOpUHTY
TPaHCHOPTY, CTpPaxyBaHHS BAaHTAXIB 1 TPaHCHOPTHUX 3aco0iB, pe3epBYBaHHS
KPUTUYHUX  PEcypciB, MIABUMUIEHHS  KBajmiikauii nepcoHanmy.  @DIHaHCOBI
IHCTPYMEHTH — II€ XE/DKYBaHHS BAJIOTHUX PHU3HUKIB, AuBepcudikailis moprdes
IIOCJIyT, CTBOPEHHsS pe3epBHUX (OHAIB, (PaKTOPHHI AEOITOPCHKOI 3a00proBaHOCTI.
[IpaBoBi 1HCTpYMEHTH Nependavyar0Th MOHITOPUHT 3MiH 3aKOHOJIABCTBA, YKJIAJIaHHS
JOTOBOPIB 13 UYITKMUMH YMOBaMH pO3NOAULY PH3UKIB, OTPUMaHHS HEOOXITHUX
JineH3id Ta cepTudikariB, B3aEMOMAIS 3 PEryJSITUBHUMH opraHamu. CrpaTeriysi
IHCTPYMEHTH — 1€ JuBepcu(ikalis reorpadiyHuX pUHKIB, PO3BUTOK NapTHEPCHKUX
BIJIHOCUH, IHBECTHIIi B 1HHOBAIIMHI  TEXHOJOTil, (OpPMYyBaHHA THYYKOI
OpraHizaliitHoi CTPYKTYpH.

Jlis ouiHOBaHHS €(EKTHUBHOCTI BIIPOBAXKEHOI METOO0JIOTII 3alpONOHOBAHO
CUCTEMY KJIFOUOBUX IMOKa3HHUKIB: KOE(ILIEHT peani3alii BUSIBIECHUX PU3UKIB, CEPEIHIM
yac pearyBaHHs Ha PU3UKOBI MO11, EKOHOMIYHUN €(EeKT BiJl YIIPOBAKCHUX 3aX0/IiB,
PIBEHB 3a/I0BOJIEHOCTI KIIIEHTIB SIKICTIO HOCIYT.

244



Po3pobnena MeTomoJiorist yNpaBliHHA pPU3UKAMH B TPOEKTaX PO3BUTKY
TPAHCIIOPTHO-EKCIEIUTOPCHKUX KOMIIaHI OCHOBaHAa Ha KOMILUIEKCHOMY MiAXO/I1
1o imeHTudikaiii, OliHIOBaHHI Ta MiHIMIZaIll cnenupIYHUX PU3UKIB TPAHCIIOPTHOI
raiy3i. KiIlOHOBUMH eleMeHTaMu METOJOJIOTII € CTPYKTypoBaHa Kiacuikaris
PU3HKIB, IO Oepe M0 yBaru TPAHCIOPTHO-EKCIEAUTOPCHKY MISUTBHICTh; IUKIIYHA
MOJENIb YTPABIIHHSA PHU3UKAMH, 110 3a0e3Meuye CUCTEMHHMM MIAXiA 10 PU3UK-
MEHE/DKMEHTY Ha BCIX eTamax MPOEKTY; KOMIUIEKC IHCTPYMEHTIB MiHIMi3allii
PHU3HKIB, aJalTOBAaHUX JI0 OCOOJIMBOCTEN JIOTICTUYHOI raiysi; CUCTEMa MOKa3HUKIB
JUISL OIIHIOBAHHS €()eKTUBHOCTI PU3UK-MCHEHKMEHTY.

Y1poBapKeHHS 3anporOHOBAaHOI METOJOJIOTII JacTh 3MOTY TpPaHCIOPTHO-
EKCIIETUTOPCHbKUM ~ KOMMAHISIM ~ MIJABUIIUTH  YCHIIIHICTh peamizaimii MpPOEKTIB
PO3BUTKY, 3MEHIIUTH (PIHAHCOBI BTpPATU BIJ PU3UMKOBUX MOJIA Ta MOCUIUTH
KOHKYPEHTH1 TO3WIli Ha PHUHKY JOTICTUYHUX Tociyr. llepcnexkTuBu momanmbiimx
JTOCIIDKEHb TOJISATal0Th Yy PO3pOOJIEHHI aBTOMATU30BAHOI CHUCTEMH IMIJATPUMKHU
OPUUHATTS pimieHb y cdepl yNpaBliHHS pU3UKAMU Ta ajanTailii MeTOJ0JOrii
10 crietu(iky pi3HUX CErMEHTIB TPAHCIIOPTHO-EKCIEUTOPCHKOTO PUHKY.
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METOAA JOCIIIKEHHA AHTPOIIOI'EHHOI'O HABAHTAKEHHA
HA PIYKOBI EKOCUCTEMHA
B YMOBAX PEAJIIBAIIIL IHOPACTPYKTYPHUX ITPOEKTIB

The article analyzes modern approaches to assessing anthropogenic load
on river ecosystems in the context of infrastructure development. The study considers
the main methods for assessing anthropogenic impact on rivers, and identifies
their advantages and limitations in various practical conditions. Particular attention
Is paid to methods integrating environmental impact assessment, hydromorphological
monitoring and geospatial analysis. The proposed approach is aimed at improving
the environmental sustainability of infrastructure projects that intersect with or affect
water use systems.

AKTyanbHICTh JOCTI/PKEHHS PI3HUX METOMIB OI[IHIOBAHHA AHTPOIOTEHHOTO
BIUIUBY Ha PIYKHU € HAJA3BMYAWHO BHCOKOIO SIK y HAYKOBOMY, TaK 1 B MPHUKIATHOMY
KOHTEKCTi. 3pocTaHHS 1H(OPACTPYKTYpHOTO HABAaHTAXKCHHS Ha BOJHI 00’ €KTH,
6arato(akTOpHICTh 1 CKIJIATHICTh AaHTPOIIOTE€HHOTO BIIMBY, HEOOXITHICTh YXBaJCHHSI
OOTPYHTOBAaHMX YTPABIIHCHKUX pillleHb, TOTpebda B CTaHAAapTH3aIlil Ta iHTerparii
METOJIUK € KIIOYOBUMU apryMEHTaMHM Uil AETAIbHOTO aHali3y METOMAIB OLIHIOBAHHS
AHTPOIIOT€HHOI'0 HABAHTAKCHHSI HA CTaH PIYKOBUX €KOCUCTEM YHACIHIJIOK peay3anii
1H(PACTPYKTYPHUX MPOEKTIB. MeTOIM OI[IHIOBaHHS aHTPONOTEHHOI'O HABAHTAXKEHHS
OCHOBAaHI Ha CYKYNHOCTI MiAXOAiB 1 MeToniB. IlepemunMo HaiOUIbII MONIMPEHI
3 HuX [1, 2].

1. I'igpoJsioriyHuii METOJI, OCHOBHUM JDKEPEIOM OTPUMAHHS 3HAHb IPO CTaH
PIYKH SIKOTO € MOHITOPHHT T1IPOJIOTIYHUX TTOKA3HUKIB JIJIs1 aHAJTI3y BOJIHOTO OajaHCy.

2. XiMidHHANA 1 (PI3UKO-XIMIYHUNA METOAM, MO0 0a3yrThCS Ha TMEPIOAUIHOMY
aHaJji31 SKOCT1 BOJIM Ta BUSHAYCHHI PiBHSI eBTpodiKaIrii.

3. Mopdonoriuni METOAH, 10 aHAMI3YIOTh 3MIHHM pyclia PIYOK 1 3A1MCHIOIOTH
MOHITOPHUHT OIaJOHAKOTUYCHHS.

4. Meton, 3acTOCOBaHMU Ha BUKOPHUCTaHHI TIOKAa3HUKIB AUCTAHLIMHOTO
sorayBaHHs 3emuti ([133) 1 I'IC-monentoBaHHI, OCHOBY SIKOT'O CTAHOBJIATH KOCMIYHI
3HIMKHM Ta IX aHai3.

Y JocCHmiDKeHHI LHMX METOJIB BaXIUBUM € BCTAHOBJIEHHS 3B S3KYy MIXK
pearnizamiero 1HOPACTPYKTYpPHUX MPOEKTIB 1 HOPMATHUBHO-TIPABOBUM DPETYJIIOBAHHSIM
OLIIHOK aHTPOIMOT€HHOT'0 BILUIMBY Ha P14KOB1 eKocucTemu [1].
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Peanizarist iHQpacTpyKTYypHUX MPOEKTIB, 30KpeMa Oy IIBHUIITBO TPAHCIIOPTHUX
KOPUAOPIB, TIAPOTEXHIYHUX CIOPYJH, EHEPreTHYHUX OO0’ €KTIB, Oe3mocepeaHbo
OB’ s13aHa 13 BTPYUYAHHSIM y PIYKOB1 €KOCUCTEMH. Take BTpyYaHHS MOXKE CIPUUUHATU
3MiHY TIAPOJIOTIYHOIO PEXKUMY, pyiHHyBaHHS OeperiB, 3a0pyJAHEHHS BOJ, BTpaTy
61opizHOMaHITTA To1I0. Came TOMY KIIFOYOBY POJIb y MPOIIEC] TUIaHyBaHHSA Ta peai3arlii
TaKUX TMPOEKTIB BIJIIrpa€ HOPMATHUBHO-TIpaBOBa 0aza, 10 PErJaMEHTY€E IMPoIec
OIIIHIOBAHHsSI BIUIMBY Ha JOBKULIA. HasBHICTH YITKMX IPABOBHUX BHUMOI' TaKOXK
3abe3reuye MPO30PICTh TMPOIECY, 3allydeHHS TIPOMAICHKOCTI Ta IiJBUIICHHS
€KOJIOT1YHOI BIAMOBITAILHOCTI YUYaCHUKIB TTPOEKTY [3].

B Vkpaini aHTpornoreHHe HaBaHTA)KEHHSI HA OaceHM PIYOK 3HAYHO MEPEBHUIILYE
MOKA3HUKW PO3BUHYTHUX KpaiH cBiTy [2, 4]. BapTo 3ayBakuTu, 110 3HAYHUI BHECOK
y JIOCJIJI)KEHHSI aHTPOIOI€HHOT0 BIUIMBY Ha PIUKM YKpaiHM MarOTh HAyKOBI Mpaili
A. Suuka, B. Bummnescekoro, O. Jlanunpuenka, 1. MuckoBns Ta iH. OIiHIOBaHHS
AHTPOIIOTCHHOT'O BIUIUBY HA PIYKU PETYJIOEThCS HU3KOK HOPMATHBHO-TIPABOBUX
aKTiB, BU3HAYAIOTh BUMOTH JI0 MOHITOPUHTY CTaHy pycia pidokK, aHaizy 0aceiHoBOi
TEpUTOPIi (JICUCTICTh, 3a0yJOBaHICTh, PO30OPIOBAHICTh), 3BITHOCTI Ta YMPaBIIHHSI
CTaHOM BOJIHUX pecypciB. Huxde nmogaHo oCHOBHI HOpMAaTHUBHI IOKYMEHTH.

1. Bonuuii kopexc VYKpaiHM — 3aKOH, IO pErIaMEHTye€ MPaBOBI OCHOBU
BUKOPHUCTAHHS Ta OXOPOHU BOJ, 30KpeMa MOBEPXHEBUX. Y CTAHOBIIOE BUMOTH IIIOJI0
BEJCHHSI JIEPKABHOI'O MOHITOPUHTY BOJ, OOJIKY BOJOKOPUCTYBAaHHS, OXOPOHH
BOJA BiJg 3a0pyIHEHHs, 3aCMIUEHHS Ta BUCHAXEHHS, 30H CaHITAPHOI OXOPOHU
JDKEpes BOJIOMOCTaYaHHs.

2. 3axoH Ykpainu «[Ipo 0XxopoHy HaBKOJUITHBOTO MPUPOTHOTO CEPEIOBUIIAY,
10 BHU3HAYa€ 3arajibHl MPUHLMIHA EKOJIOT1YHOI OE3MeKH Ta MpaBo Ha Oe3nedHe
JTOBKULISA, Tiepeadadae MpoBEACHHS €KOJIOTIYHOTO MOHITOPMHTY W aHaji3y BILUIUBY
JUSJIBHOCTI Ha JIOBKIJUIS, 30KpeMa Ha BOAH1 00’ €KTH.

3. 3akon Ykpainu «IIpo OIiHKY BIUIMBY Ha JOBKULIA», A€ PErJaMEHTOBAHO
OpoIeAYpPy OIIHIOBAaHHSA BIUIMBY NPOEKTHOT MAISUIbHOCTI (OYyIIBHUILITBO, CKUJIH,
BO03a00pH TOIIO) HA JOBKULIS, BUMAarae MpOBEJEHHS aHaNI3y BIUIMBY Ha BOJIHI
pecypcH, 30KpeMa piukH, 13 MOJaIbIIUM IPOMAJICHKUM OOTOBOPEHHSIM.

4, TTocranoBa Kabinery MinicTpiB VYkpainm Ne 758 Bim 19.09.2018 p.
PO3KpUBa€ MOPSIOK MPOBEJICHHS] MOHITOPUHTY BOJ BiIMOBiAHO 10 BonHoi PamkoBoi
Hupextusu €C (2000/60/EC), ynpoBakye plyKOBUN OaceWHOBHWH MiJIX1M, SKUH €
OCHOBOIO JUISI 3aCTOCYBaHHS MOJIEJIEH OLIHIOBAHHS AaHTPONOT€HHOI'O BIUIMBY,
nepeadavyae BUKOPUCTaAHHS T€01H(POPMAIIIHHUX CUCTEM, TUCTAHI[IHHOTO 30H/TyBaHHS,

MAaTEMATUYHUX MOJEIIEN.
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5. Hakaz Minnpupoau Ne 163 Big 16.03.2015 p., mo momae METOAUKY
OLIIHIOBAaHHS  CTaHy TMOBEPXHEBUX BOJ, sKa Tmepeadadae  3acTOCYBaHHs
0101HAUKATOPIB, T1APOJIOTIYHUX, (PI3ZUKO-XIMIYHUX 1 MOP(HOMETPUYHHX TOKA3HUKIB
1] 4ac OTPUMAHHS OLIHOK BIUIUBY.

3acrocyBanHa JI33 y KOHTEKCTI OI[IHIOBaHHS AaHTPONOTEHHOTO BIUIUBY
Ha pIYKH HE MICTUTh MPSMOI0 perjaMeHTy abo AeTaibHOro omucy. OpgHak BOHO
nepen0adeHo MmijJ Yac BHUKOPUCTAHHS PI3HUX METOJIB 1 3ac001B JIsi 3a0e3MeueHHS
€(EeKTUBHOTO MOHITOPUHTY BOAHUX OO’€KTIB, M0 MOXE 3allydyaTH Cy4acHi
TEXHOJIOT1i, 30kpema reoindopmartiiiai cucremu (I'1C) 1 MmaTemaTH4YHE MOJICTIOBAHHS.
Tak, Hanpuxnaa, y poOoTi [4] BkazaHO, 110 HAA3BUYANHO BAXXJIMBO 3alIOBHUTH
aKaJgeMiuHy MpPOTAJIMHY B METOJMII OIIHIOBAHHS aHTPOIOTEHHOTO BIUIMBY HA PIYKU
3a gomnomororo MeroaiB JI33 Ha pi3HuUX eramax. MOHITOPUHT JAUHAMIKU
TIAPOJNOTIYHUX BJIACTUBOCTEM pIYKKM W aHaii3 aHTPONMOTeHHHMX (akTopiB 0e3
3actocyBaHHA MeToiB /[I33 € manoedeKTUBHUM 1 HETOUHUM. OTXKe, BIPOBAIKEHHS
UX METOMIB € HaJ3BHYaiHO aKTyadbHUM. [IpoTe KUIbKICHE yTOYHEHHS
AHTPOIIOT€HHOI'0 CKJIaJIHUKA piuok MeTtogamu /(33 B HayKOBIH JiTeparypi BiJICYTHE.
Came TOMy HAJ3BUYANMHO BAXXJIMBHM € TJIBHUINCHHS €()EKTUBHOCTI OIIHIOBAHHS
AQHTPOTIOTEHHOT'0 BIUIMBY HA PIUYKU CIIOCOOOM IMITJIEMEHTAIII1 0 HhOTO JUCTAHIIINHUX

MOKA3HMKIB 3 PI3HUX JDKEPEI, iX CHCTeMaTH3allii Ta aJropuTMi3ailii iX BUKOPUCTAHHS.
Jlitepatypa

1. Meroauka po3paxyHKy aHTPOIOTEHHOT'O0 HaBaHTAXEHHS 1 Kiacudikari
€KOJIOTTYHOTr0 CTaHy OacelHIB MaluX piyoK YKpainu / 3a pen. A. B. Snuk T1a iH.
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2. Jlixo O.A., Kimumenko O.M., Cratauk L.I. AHTponioreHHmii BIUTUB HA T€OCUCTEMU
(6aceitnu pivyok): HaBy. 1oci0. Piae: OII Yeprinko A. B., 2011. 202 c.

3. Ilpo 3arBepmxenHs MeTonuWKH OIIHKA CTaHy MOBEpXHEBUX Boa: Haxkas
MiHicTepcTBa €KOJIOT1i Ta MPUPOIHKUX pecypciB Ykpainu Bix 16 6epesns 2015 p.
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248



ITonoB A.B., linenko C.I.
Hayionanvnuii aepoxkocmiunuti ynisepcumem « XapKigCbKutl agiayitiHuu IHCIMumym»

3ACTOCYHOK CUMYJISII 3TrPA€BOI HOBEJIHKU TBAPUH
3 BAKOPUCTAHHS AJITOPUTMY BOIDS

Models of simulation of flock behavior based on the Boids algorithm with
additional rules have been developed and improved. The model can be used in the
gaming industry, educational simulators, as well as in scientific research related to
the modeling of collective behavior. An application for simulating a flock of animals
has been developed, which allows you to configure simulation parameters in real
time and observe the behavior of agents in a virtual environment.

Mryuyne xwurts (Artificial Life, ALife) — me HampsM mOCTiKEHb IITYYHOTO
IHTENIeKTY, 30CepPeIKCHUH Ha BHUBYCHHI JKUTTS, HOTO TMPOIECIB Ta ITOBEIIHKH
3a JIOTIOMOTOI0 KOMIT IOTEPHOTO MOJCIIOBaHHA. Ll ramxy3p Mae Ha MeTi HE JIUIIE
CTBOPUTH MOJICJ )KUBUX CHCTEM, ajie i BUSBHUTH 3aKOHOMIPHOCTI, III0 BU3HAYAIOTh
iX MOBENIHKY Ta B3aeMoit0. OCHOBHA 171esl IITYYHOIO KUTTS MOJISITae y BIATBOPEHHI
KUBUX CHCTEM 3a JOMOMOTOI0 KOMIT'IOTEPHUX aJTOPUTMIB, 3aBISKH YOMY
JTOCIITHUKH OTPUMYIOTh MOJKJIMBICTh Kpalle 3pO3yMITH CKJIaJHI MeEXaHI3MHU
camooprasizaiiii, aganTaiii Ta eBOJOII].

ANTOPUTMH 3TpacBOi MOBEMAIHKHA MTUPOKO BUKOPHCTOBYIOTHCS B CYYaCHOMY
CBITI 3aBISKH IX 3JaTHOCTI IMITYBaTH NPUPOJHY TMOBEIIHKY TpYIl arcHTIB
y IUHAMIYHOMY CEepeIOBHUIIII.

32pacea noeedinka € 0CHOBO0I0O 071 YNPAGIIHHA 2PYRAMU OPOHIE6 YU THULUX
Oe3ninomuux anapamie.

— Koopounayis Opouie y pamysanbHux micisx. ABTOHOMHE YIIPaBIIHHS
TPYIIOIO APOHIB VIS TIOMITYKY JIFOJACH Y CKIQIHUX YMOBaX.

— Jlocicmuxa. OntuMizaliiss pyxy TpynH JIPOHIB JJiS JOTPABICHHS BaHTaXIB
y MICBKHX yMOBaXx.

— Biticbkogi 0ii. YnpaBiiHHS poeM O€3MUIOTHUKIB Il BUKOHAHHS OOMOBHX
3aBJaHb a00 PO3BIIKU.

Cumynayia 32paeeoi noeediHKu  GUKOPUCHIOBYEMbCA  MAKOMC 071
MOOE06AHHA MA 6UBUEHHS CKIAOHUX CUCMEM Y RPUPOOI.

— Emonoecia. JlocnmimKeHHS TOBEIIHKA TBAapWH, HANPHKIAI, KOCSAKIB pHO
a0o 3rpai nraxis.

— Exonocia. MopnentoBaHHsT MITpalliiHUX MapuIpyTiB a00 TMOBEIIHKH TPYII
TBapWH y 3MIHIOBAHUX YMOBAaxX CEPEIOBHUIIIA.

249



Anroputm Boids — 1e anroputm, mo po3po0Oienuii Kpeiirom Pelinosnbacom
JUISL MOJIENIIOBaHHS KOJIGKTHMBHOI TMOBEIIHKM 3rpai Ta OCHOBaHMN Ha MPOCTHX
IpaBWiIaxX B3aeMojii Mk areHtamu. Kiro4oBi MpUHIMIK aJTOPUTMY TiependadaroTh
BiJINITOBXYBAaHHS, TSOKIHHS JO IIEHTPY 3Tpai Ta BHPIBHIOBAHHS HAMNPSIMKY PYXY
13 Ccycilamu, IO CTBOPIOE Y3TOJDKEHY TpyrnoBy auHaMiky. CHOYaTKy ajropuT,
pO3pOOJICHUI I CUMYJIALT TOBEMIHKK 3rpai, 3roJoM 3a3HaB YHUCJIEHHUX
Monudikamiii a7 Kpamoro BIATBOPEHHS KOJICKTUBHOI TIOBEAIHKA B PI3HUX
cepeloBHIAX Ta JuId pi3HUX moTped. MojepHizalis alropuTMy jaajga 3MOTY
PO3IIMPUTH WOTO 3aCTOCYBAaHHS 3a MeEXI NPOCTOI CUMYJAIII TBApUHHHUX 3Tpam,
ajanTyBajia WOTO J0 CKJIAIHIMIUX YMOB, TaKMX SK aBTOMATHYHE IMPOTPaMyBaHHS
0ararokaHalbHUX I1HTEPHET-PAAIOCTAHINN, MOJCIIOBAHHA COIllaIbHUX CHCTEM
a0o0 MoBe/IIHKA POIO JIPOHIB Y peaibHUX MPOEKTaX.

Moougpixauii anzopummy Boids.

— Jlooamxogi npasuna 051 YHUKHeHHs nepewkoo. Y OUIBIIOCTI Cy4yaCHUX
peamizaiiii anroputmy Boids nonaroTe mpaBuia, 10 Jal0Th 3MOI'Y areHTaM YHHKATH
MEepeNIKkoj, 30KpeMa CTiH, 1HIIMX 00 €KTIB uM 30H HeOe3mneku. lle BaximBo, KOIM
QITOPUTM  BUKOPHUCTOBYETHCS JIO PEAJIBHOIO CEpeIOBMINA, J€ HEOOXITHO
MaHEBPYBaTH B CKJIQJIHIN MICIIEBOCT1 200 3-TIOMik MEPEIIKO/I.

— 3mina napamempie weuoxocmi ma posmipy azenmis. Y CTaHAApTHINA MOJIEl
Boids yci areHTM MaloTh OJHAKOBY IIBHIKICTH 1 PO3MIp, MPOTE MOXKIUBICTH
Moaudikalii TmapaMeTpiB areHTIB Ja€ 3MOTY BIATBOPUTH OUIBII PI3HOMAHITHY
noBeAiHKy. Hanpuknan, y cuUMynsimisx BETUKHX 3rpail mraxiB abo pub areHtu
MOKYTh MaTH PI3HY MIBUJKICTh PyXY 3aJIEKHO BiJ po3Mipy abo TUITy areHTa.

— Aoanmueni ancopummu. Jleskl cydacHi MOJENI JAlOTh 3MOTY areHTam
3MIHIOBaTH CBOi MpaBWja B3a€MOJIi 3aJIe)KHO Bij cutryanii. Hampukiaa, areHTu
MOKYTh THMYacOBO 3MiHIOBaTH TMPIOPUTET HA BiAMTOBXYBAHHS, SKIIO CEPEIOBUIIC
cTa€ OUIbII HACMYEHUM, a00 Ha TSKIHHS, SIKIIO 3rpasi HAATO PO3MOPOIIYETHCS.
Lle nonmomMarae CTBOPUTH OUIBII PEANTICTHYHY Ta THYYKY MOJENb.

Moaudikariis anroputmy Boids 3po6uiia foro yHiBepcalbHUM IHCTPYMEHTOM
JUTSE  MOJCNIOBAHHS KOJIEKTUBHOI TIOBEAIHKM B CKIQTHUX YMOBaxX. 3aBISKH
JOJIATKOBUM TpaBWJIaM, aJaNTUBHOCTI Ta MOJIMBOCTI 3MIHIOBATH TMapamMeTpH
areHTIB aJTOPUTM 3aCTOCOBYETHCS B PEAbHUX MPOEKTAX, 3a0€3MeUy0urd BHCOKUN
PIBEHb TOYHOCTI Ta THYYKOCTI.

Po3pobienuii 3acTOCYHOK CHUMYJIALII 3Tpa€eBoi MOBEAIHKM MOXE MpaIfoBaTH
Ha Oyb-fAKiH 3 HAHMONMIMPEHIIINX OMepaIliiHUX CUCTEM, CyMICHHX i3 pyrriem Unity.
BuxopuctoByBanacs Bepcis Unity 2021.3 LTS, ska 3a0e3nedye cTaOLIBHICTD
y po0oTi 3 dizuunnmu cumynsmisimu Ta Compute Shaders. [l 3anmycky CuMyJIsii
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noTpiOeH KOMIT'IOTEp 13 TpadiuHMM ajganTepoM, IO MIATPUMYE CydacHi rpadidsi
API, Taki six DirectX ado Vulkan. Bubip kondirypariii 3a6e3mnedye cTadiibHy poOOTy
CUMYJIAIIT 6€3 BTpaTH MPOTYKTHBHOCTI.

Ha ocHOBHOMY €KpaHi 3aCTOCYHKY CHMYJISLIi BIITBOPIOIOTHCS areHTH (3rpas)
y cepemoBulll 3 nepemkogamu. [laHens ympaBiiHHS Ja€ 3MOTY 3MIHIOBaTH
HaJalITyBaHHS B peajbHOMY 4Yaci, IO J0MOoMara€ aHajdi3yBaTH BIUIUB PI3HUX
napaMmeTpiB Ha moBeniHKy 3rpai (puc. 1). Takox mnepenbaueHO MOMKIMBICTD
neperysay nedar-ingopmaliii, Takoi K BEKTOPHU pyXYy, pajilyc B3aeMOJIII Ta 1HIII AaHi.

Settings

Prey rules

Prey Escape Weight

Avoid Collision Weight

Basic rule:

e Weight

Cohesion Weight

Align Weight

Puc. 1. [Tanens yrpaBiiHHS POOOTOI0 CUMYJISIIIT
Jlitepatypa

1. AuropurMm Boids. https://www.red3d.com/cwr/boids/ (nata 3seprenns 17.05.2025).

2. MopenroBaHHs ITOBEIIHKN areHTIB.
https://gameprogrammingpatterns.com/update-method.html (nata 3BepHeHHS
18.05.2025).

3. PobGora 3 arenramu B 3D cepenosumii. https://gamedevacademy.org/unity-ai/
(mara 3BepuenHs 17.05.2025).
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IIpoxopos O.B., ITonos A.B., I'yoka O.C.
Hayionanvnuii aepoxocmiunuti ynisepcumem « XapKigCbKutl agiayitiHuu IHCIMUumym»

MOJIEJIOBAHHA JIOTICTUKH
MMOCTAYAHHSA O3BPOE€HHS TA BIHCHKOBOI TEXHIKH
B 30HY BOEHHOI'O KOH®JIIKTY

The processes of transport and logistics operations for military cargo
deliveries to combat zones have been studied to enhance decision-making
effectiveness. A multi-agent simulation model of transport and logistics operations
for military cargo deliveries has been developed. The developed model can be used
to improve the efficiency of logistics operations in real combat conditions.

[IpoBeneHHs yCIHIMTHUX BIMCHKOBHUX OIEpalliil y Cy4aCHHX yMOBaX 3aJIeKUTh
BiJl 0aratbox (hakTopiB, 30KpeEMa BiJl HASIBHOCTI BIMCHKOBOI NIEpEeBarv HaJ MOKJIUBUM
IPOTUBHUKOM. BuKOpHCTaHHS BIMCHKOBOI TEXHIKM IIiJl 4YaC BOEHHOTO CTaHy
BUKJIMKAE HEOOXIAHICTh aHami3y MOTPIOHOI KIJIBKOCTI Ta HOMEHKJIATYypu 030pO€HHS
3 OISy Ha CKIaJ HOro KOMIUIEKTOBaHHS sl 3a0e3leyeHHs Bi1MCbKOBOIO
OpiOPUTETY B 30H1 KOHQIIKTY.

CTBOpEHHS TIepeBaru B 030POEHHI Ta BIMCHKOBIN TEXHIIIl € OJJHUM 13 BOXKJIMBUX
NUTaHb Yy MIATOTOBII /0 BOEHHOI omepauii. @opMyBaHHS BIMCHKOBOI IepeBaru —
CKJIQJHE JIOTiCTUYHE 3aBlaHHA [1], 0 AKOro MarmTh OyTH 3alydeHi pO3pOOHUKH,
NOCTAYaJIbHUKU O30pO€HHSI Ta BIMNCHKOBOI TE€XHIKH, a TAKOX Ba)KJIMBUM YMHHUKOM
€ 3aCTOCYBaHHS JIOTICTHKH MEPEBE3EHb Y PI3HOPIAHOMY TPAHCIIOPTHOMY CEPEIOBHIIII
3 MOXJIMBUMHU MEpeBaJIKaMU 3 OJIHIEI TPAHCHOPTHOI MaricTpaial Ha I1HIOY
Ta TAMYACOBHUM CKJIaJlyBaHHSIM BIHCHKOBUX BaHTAXIB.

Bunnkae ckiagHa JIOTICTHKA MOCTAYaHHS MalWX MapTid 030pO€HHS Ta HOTO
KOMIUICKTOBAHHSI BiJl BUPOOHHUKIB Ta MOCTAYaJIbHUKIB, SIKI IEpeOyBalOTh Ha 3HAYHIN
BiJIcTaHl BijJ 30HU OoioBux aiil. Hapasi B mexax Cun 6e3ninoraux cucrem (ChC)
3C VYkpaiHu CTBOPIOIOTHCS yJapHI pOoTH OE3MUIOTHUX JiTabHUX arnapatiB (BITJIA)
Ta 1HII MNIAPO3AUIM, IO clemiam3yroTecss Ha pizHuX Ttunax bBIUIA, HazemHux
pOOOTH30BAHUX KOMIUIEKCaX, a TAKOX MOPCHKUX HAJIBOJHUX 1 MIJABOJHUX JPOHIB
JUIsi BUKOHAHHSI IIMPOKOrO CIHEKTpa 3apaaHb. 3abesneueHHss CbC HeoOXimHUMU
TEXHIYHUMH 3acobamMu Ta OoempunacamMu € Ba)XJIMBUM [UTaHHAM. Tomy IIe
JOCIIUKEHHSI CIPSIMOBAaHE Ha MOJIENIOBAaHHS IPOIECIB IMOCTadaHHS O030pOEHHS
Ta BIMCHKOBOI TEXHIKM B 30HY OOHOBUX Jdil, 3BakarouW Ha OCOOJIMBI YMOBH,
10 BUHUKAIOTh Yepe3 BOEHHUM cTaH B YKpaiHi. Lle cipusTuMe miABUILIEHHIO PIBHSA
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nigrorosieHocti 3C YkpaiHM 10 BHKOHAHHS TAKTUYHHUX 1 ONEPATUBHHUX 3aBJIaHb
y 30H1 KOHQJIIKTY.

AKTyanbpHICTh PO3B’SI3aHHS OKPECICHUX TUTaHb 3YMOBJIEHA CY4YacCHOIO
BOEHHOIO CHUTYyaIll€l0 B HaIlil KpaiHi, CKJIAQJHICTIO OpraHizamii e(peKTUBHOIO
MaTepiaIbHO-TEXHIYHOTO 3a0€3MeYeHHs BIICbKOBUX YaCTHH 32 YMOB MPOTSHKHOI JIHIT
bpoHTy U TpuBanux OOMOBUX IiH, a TaKOXX HEOOXIJAHICTIO yBaru N0 301IbIICHHS
1ocTadyaHb 030pO€HHS W TEXHIKW BiJ MAPTHEPCHKUX KpaiH 3 OTJIALY Ha CTaHIApTH
BiKicbkoBOi Jorictukun HATO mns migBuiieHHs: eeKTUBHOCTI THIIOBUX 1 00OPOHHUX
3aXO0JIIB JICPIKABH.

Y mpormect JOCHIKEHHST CIMOCOOIB  ONTUMI3aIll JIOTICTUKK BiMCBKOBUX
BaHTAXIB HEOOXIHO 3Ba)KAaTH Ha IEBHI 0cOOIMUBOCTI [2]. Po3risHeMo iX.

1. 3HayHa KUIBKICTh BUPOOHMKIB (MOCTAYalIbHUKIB), SIKI MOXKYTh JONPaBISATH
BIICHKOBI1 BaHTa)K1 HEBEITMKUMHU MAPTisIMU Ta POPMYIOTh BIICHKOBUI PE3EPB.

2. Ilig yac mocTayaHHs MarepiajlbHUX 3aC001B Y 30HY 30pOMHOrO KOHQIIKTY
B HCOJHOPITHOMY TPAHCIIOPTHOMY CEPEIAOBHUIIl BUHUKAIOTH JOBI1 JIOTICTHYHI
JAHIIIOTHY, 10 MOTpedye YuMalIo Jacy sl OCTa4aHHs Ta HAKOTTMYEHHS.

3. JIoBr1 JIOTICTHYHI JIAHIFOTH MOCTa4aHb 1 HAKOMUYECHHs 30pOifHUI 3aracis
YMOKJIUBIIIO€ 3HAUHY BPa3uBICTb, [0 MOXKE CIPUYMHUTHU BIMCHKOBI 3arpo3Hu.

4. 3a yMOBHM BOEHHOTO CTaHy YMMAaJO PHU3UKIB MOCTauyaHb BUHHUKAIOTH Yepe3
BIMCBHKOBI 3arpo3u, sIKI MOPYWIYIOTh OOCATM HAaKONMHMYEHHs 3amaciB 30poi i
BUKOPHCTAHHS B 30H1 OOMOBUX M1 Y HEOOX1JHUH Yac.

ImiTamiitHe MOJENIOBaHHS HAJA€ MOTYXHI I1HCTPYMEHTH Jii BUKOHAHHS
3aBAaHb JOCHIDKeHHS BilicbkoBoi Jorictuku. Ilo6 3MozemoBatu mpoiecu
3a0e3neueHHs niapo3auiB 3C Ykpainu HEOOXiTHUM 030pOEHHSIM JJisl CTAHOBJICHHS
BIMICHKOBOT TE€peBark B yMOBax 3arpo3, poO3poOJICHO MOENb, SIKa Ja€ 3MOTY
IMITYBaTu JAMHAMIKY TPaHCIIOPTYBAaHHS BIMCHKOBHX BaHTaxiB. CTpyKTypa areHTHOi
iMiTaIifHoi Mojeni 300pakeHa Ha puc. 1. JIaHIFOr MICTUTH KUJIbKa PO3MOILTBYUX
nentpiB (arent DistributorCenter), a Takoxx nexinpka CKJIAIiB y MicTax KpaiHu
(arenat LocalWarehouse), siki 3abe3neuyroTh MOTpeOM B JOMPABICHHI BIHCHKOBHX
BaHTaxiB. KinneBumu cnoxuBadamu (arent Consumer) OyayTb BiHCHKOBI
M1IPO3/I1IU, pO3TaIlIOBaH1 MOOIHU3Y JIiHIT 3ITKHEHHS.

Cknangu moparoth 3amoBiieHHs (areHT Order) Ha JompaBiIeHHS HEOOXiTHHX
BaHTaXIB, a PO3MOJiIbYI IEHTPH HAIMPABIAIOTh BAHTAXIBKH (areHT Truck) s
BUKOHAHHS IMX 3anuTiB. OKpIM LbOro, BIMCHKOBI MIAPO3AUIM (OPMYIOTH BIIACHI
sanut (arent OrderConsumer), Ta ixmn TpancnopTHi 3acodm (arent Vehicle)
JONPAaBIIAIOTh BIMCHKOBI BaHTaxl. g po3poOneHHs Mojeni oOpaHO CHUCTEMY
imiTarifinoro MopemoBanus AnyLogic. Buxopucrano BOymoBani cepsicu ['IC
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y cuctemi AnylLogic ma 6a3i OpenStreetMap, Tomy, Ha BiAMiHY Bix OaraThox
JIOCIIKEHb, MAEMO MapLIPYyTH Ha peanbHId JOpOXHIM  1H(QpacTpyKTypi.
PosramryBanHsa po3noAuTbYUX ILIEHTPIB, CKIAIB 1 CHOKHMBAYiB 3YUTYEThCA 3 0asu
JaHUX, 10 pOOUTHh MOJIENb THYYKOIO JJI1 BABYEHHS PI3HUX PEaJbHUX CLIEHApIiB.

Distributor Local - .
Center Warehouse

Consumer

Order
Consumer

Puc. 1. CtpykTypa areHTHO1 iMITallifHOI MO/
aHaJi3y JIOTICTUKH BINCHKOBUX BAaHTAXIB

Konu BiiCbKOBHI MiAPO3/1J 3aMMUTY€E Y BIMCLKOBOTO CKJIaJy BaHTaX, SKUH B
HAsIBHOCTI, TO BiH BiIBAHT@XYy€ aBTOTPAHCIIOPT 13 3aMOBJICHHAM. Tak caMO BiCHKOBI
ckiaad  (GopMyroTh CBiM mopTdenb 3aMOBICHb Ta BIANPABISIOTH 3allUTH B
PO3MOAUIBUMN LIEHTP, SIKUW MOYMHAE iX OOpOOISATH Ta BIAMpPABISE BAaHTAXKIBKU IS
nonpasiaeHHs ToBapiB. Ha kapti (puc. 2) 300pa)keHO BaHTaXIBKH PI3HUX THITIB,
BaHTaXXIBKa MICJS PO3BAHTAXKEHHS 3MIHIOE 300paKeHHS Ta Ma€e MOBEPHYTHCS Ha CBOE

0azoBe MicClle — JI0 PO3MOJLILYOrO ILEHTPY. AOO B JIAHIIOTY JOMPABJICHHS 10
CTIO’KHMBAYIB — JIO CBOTO PETiOHAIIBHOTO CKIIATy.

NoricTvka BIRCLKDBUX BaHTaKIB Mana

JUOENEHHA 00 POINOEFRMOND CENATY Blanpannena ToRI 3

POANOEN HACY CHEYBINHR JAMOBTEHE
.l T
I
gl I I =
l a1

i ST6RAPEY 3 POSHANNENGN CENATY DiocTanes 3 pefionantsmine BIAChEOSm CENATAMN

. ._4.

@ K 13
0u.-m-- @ Kramatorss

e tonige @ Tevos

Pv—

Puc. 2. Xijg MoetoBaHHS JIOTICTUKH BINCHKOBUX BaHTaXI1B B 30HY KOH(bJIiKTy
(i opmariisi, 300pa’keHa Ha PUCYHKY, € IIPUKIAJI0OM
1 He Ma€ KOHOTO BIIHOIICHHS JI0 PEaJIbHUX JaHUX )

bing KOXXHOTO BIMCHKOBOTO CKJIaJy 3a3HAYEHO, CKUIBKM BAHTAXIBOK HOTO
BIJIBIJAJIO Ta KUIBKICTh TOBApiB KOXKHOIO THUIMY, TaK caMoO 1 IS PO3MOJILIBYUX
HeHTpiB Ta cmoxkuBauiB. Ilicias mepexomy no ekpana «PesympraTt» KOpuCTyBad
OTPUMYE JOCTYI 1O JAlarpaMm 1 TICTOTpaM: 3aBaHTaKEHICTh aBTOIMAPKY, JAMHAMIKa
HAJXOJDKCHHS 3aMOBJICHb, KIUJIBKICTh BIJNIPABICHh Y PETIOHHM, ITOTOYHHH CTaH

254



BIJIMPABJICHb 3 PO3MOJIIBYMX CKJIQAIB, TicTOrpama, sika JAEMOHCTPYE PO3IOALI Yacy
OUiKyBaHHS Ta JIONPaBJCHHS 3aMOBJICHb, TOPYIICHHS CTPOKIB TIOCTadyaHHS
BIICBKOBUX BaHTaXIB y 30HY OOMOBHX il TOIIO.

Jis mepeBipku Ta Bepudikalii po3poOJeHoT IMITalIiHOI Mozen OyIlo
IpOBEICHO pi3HI ekcriepuMeHTH. CHopMOBaHO JEKiIbKa CIIEHAPIiB JJI1 BCTAHOBJICHHS
ONTUMAJIBHUX BUMOT JI0 MapaMeTpiB (DYHKIIIOBaHHS e€leMeHTIB cucteMu. Lls motpeda
BU3HAYAETHCA 3aIlJJaHOBAaHMM OO0OCATOM 1 PIBHEM BIAMOBIIHOCTI JIONPaBJICHHS
3aMOBJIeHb. [IpoaHasli3oBaHO YYTIUBICTh JESIKUX 3MIHHUX, @ came: 1HTEHCHUBHOCTI
HAJXOJDKCHHS 3aMOBJICHb, BIJANPABICHUX OOCATIB 1 JOCTYIIHMX BaHTaXIBOK, —
100 Mo0aYnTH BIUIMB HA BIANOBIAHICTH NMOCTa4aHHS BaHTaxiB. L1 pe3ynbraTtu ganu
3MOTY OIIIHUTH KIJIbKICTh BaHTQ)XIBOK, HEOOX1THUX JJISI BUKOHAHHS 3aMOBJICHb.

ImiTaniiiHe MOJIETIOBAaHHS CIPHUsi€ BU3HAYEHHIO CIIEHApIiB, 10 CKOPOYYE Hac,
YHEMOJKJIUBIIIOE TIOPYIICHHS CTPOKIB TOCTA4aHHS BIMCHKOBUX BaHTAXIB, IO €
KPUTUYHO BaXJIMBUM B yMOBaxX akTUBHUX OoioBux mid. lleit Meron momomarae
npuiiMaT OOTPYHTOBAH1 pIllIEHHS AJIA MIABUIIEHHS €(EeKTHUBHOCTI MarepiajabHO-
TEXHIYHOrO0 3a0e3MeyYeHHs] BIMCHKOBUX MIAPO3JALIIB, MIATPUMYBATH BIHCHKOBHIA
nmapuTer, Mo 31 CBOro OOKYy 3MEHIIyE BTpPAaTH OCOOOBOTO CKJIANy W TEXHIKH.
Kpim Toro, iMitauiifHe MOAENIOBaHHS J1a€ 3MOTY 3HU3UTH KUIBKICTh MOPYILIEHb Mij
4ac oprasizailii 000pOHHHUX CIIOPY/I 1 CpUSIE TIEPEXOTY 10 HACTYMATbHUX JTii.

Po3pobneny monens MoXKHA BIPOBAKYBATH JJIsSl MIABUIIECHHSA €(DEKTUBHOCTI
JIOTICTUYHUX OMepalliil y pealbHUX yMoBax OOHOBHUX [id. 3amponoHOBaHA MOJENb
7A€ 3MOTY: ONTHUMI3YBAaTH JAHIIOTH ITOCTAa4YaHHsS; CKOPOTHUTH dYac JIOTPABIICHHS
BaHTaXI1B; MOKPALIUTH YNPABIIHHA PECypCcaMu, 30KpeMa TPAaHCIOPTHUMHU 3aC00aMU;
npuiiMaT OOIPYHTOBAHI PIMIEHHS IIOAO MaTeplalbHO-TEXHIYHOIO 3a0€3MeUeHHS
BIMCHKOBUX MiAPO3ILTIB.

Jlireparypa

1. TaBpumok, . FO. KonnenTtyajibHi OCHOBH YMpaBliHHS MOTOKaMH B CHCTEMI
jorictuyHoro 3abe3nedeHds 30ponnux Cun Ykpainu [Text] / LEO. NaBpuiioxk,
O.1. Marsko, B.O. Jlaukoscbknii / CyuacHi inopmauiiini Texaouorii y cdepi
oe3neku Ta oboponn. — 2019. — T. 34, Ne 1. — C. 37-44. DOI: 10.33099/2311-
7249/2019-34-1-37-44.

2. Fedorovich, O., Uruskiy, O., Chepkov, I., Lukhanin, M., Pronchakov, Y.,
Rybka, K., Leshchenko, Y. Simulation of transport logistics of military cargo
considering the losses occurring in the war zone due to delays in delivery [Text]
/I Radioelectronic and Computer Systems. — 2022. — vol. 2. — pp. 63-74. DOI:
10.32620/reks.2022.2.05.
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Ceitenko I'.'M., PomanenkoB 10.0.
Xapxiscokuil HaAYyioHAILHUL YHIGepcumem paodioenekmponiku, Xapxis

BUABJIEHHSA ITIOIKO/’KEHD
HA CIVIBCBKOTI'OCITIOJAPCBKUX YI'TAAAX
HA OCHOBI SAR-JAHUX TA MAHIMHHOI'O HABYAHHSA

This work proposes a SAR-based methodology for detecting anomalies in
agricultural areas, enabling reliable monitoring regardless of weather and
illumination conditions. The approach includes pre-processing of backscatter data,
extraction of spatial and temporal features, and integration of contextual information
such as agricultural calendars. Pixel-based and object-oriented analyses are
combined to reduce noise and account for within-field variability. Ensemble machine
learning methods are integrated via a meta-classifier to improve robustness
and classification accuracy.

Buxopucranns SAR-gaHuX AJis MOHITOPUHTY CTaHy CLIbCHKOTOCTIOJAPCHKUX
yIiJlb € JIOTITYHUM MPOJIOBKEHHAM MOINEPEAHIX NOCIIIKEHb Yy c(epl 3aCTOCYBaHHS
ONTHYHUX CYMYTHUKOBUX 3HIMKIB JIJISl aHATI3y 3€MJICKOPHUCTYBAaHHS Ta BUSBICHHS
MOIIKO/DKEHb, CHPUYMHEHUX MPUPOJHUMH Ta AHTPOIOTCHHUMHU YWHHUKamu [1].
Ha BigMiHy BiJl ONTUYHHUX CEHCOPIB, CYNYTHHUKH 3 pajlapaMu CUHTE30BaHOI anepTypu
(SAR) maroTe 3MOry OTpuMyBaTH 1H(POPMALIIO HE3AJEKHO BIJl aTMOCHEPHUX YMOB
1 yacy Jmo6u, mo 3abesreuye IMOCTIMHY Ta BYacHY JOCTYIIHICTh ITOKa3HHKIB.
Y migxomax, OCHOBaHMX Ha ONTHYHUX JaHUX, BHUSABJICHHS 3MiH TPYHTYETHCS
Ha 3aKOHOMIPHOCTSIX Y YaCOBHUX psiJaX 3HAYEHb BEreTalllMHMX 1HAEKCIB, sIKI MalOTh
OJIHO3HAuHE (I3MYHE TIYMAuy€HHsS Ta BIITBOPIOIOTh CTaH POCIMHHOIO MOKPUBY.
Haromicte SAR-iHaekcM BHU3HA4YalOTh MPOLECH, TIOB’sI3aHI 13  CTPYKTYPOIO
POCJIMHHOCTI, IIOPCTKICTIO TOBEPXHI Ta BOJOTICTIO, TOMY THIpsiMa 3aJeXHICTh
MDK onTHYHUMHU Ta SAR-1HIEeKCaMU BiICYTHS a00 € C1a0KO BUPAKEHO (KOPETIsIIis
He mnepeBunrye 50 %) [2]. lle yHEeMOXJIHMBIIOE MNpsAME MEPEHECEHHS TMIIXO/IB,
3aCTOCOBAaHUX I ONTHYHUX JaHuX, Ha SAR-maHi i, BIJMOBIIHO, 3yMOBIIIOE
HEOOXIJHICTh PO3pOOJIEHHS BIACHOI METOJO0JIOTIl Kiacu(ikaiii, IO TIPYyHTYEThCA
BUHATKOBO Ha SAR-criocTepexeHHsIX.

3anpornoHOBaHa METOJIOJIOTISl BUSIBJICHHS aHOMali Ha CUIbCHKOTOCIOAAPChKUX
yrigasix Ha ocHOBI SAR-maHux T1pyHTyeTbCS Ha TmoeTanmHoMy (opMyBaHHI
iH(popmaniiiHo1 0a3H, MOYMHAIOYM 3 BIIOOPY BIANOBIIHMX CYNMYTHUKOBHX 3HIMKIB
Ta iX momepenHboro oOpoOieHHa. Ha mnepmiomy eram 1udpoBI  3HAYCHHS
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MEPETBOPIOIOTECA Y (PI3UYHO 1HTEPIPETOBAHY BEIWYUHY KOE(]iIll€eHTa 3BOPOTHOTO
po3citoBaHHs (0°) 13 MOJAIBIIUM 3aCTOCYBAHHSIM aJanTUBHOI (UIbTpaIlii, 1m0 Ja€e
3MOTy MiHiIMi3yBatu Speckle-mym Ta 30epertd mpocTOpOBY CTPYKTYPY MEX IOJIiB
1 XapaKTepHHX MMAaTEPHIB yIIKOKEHb [3].

Hactynaum kpokoMm € hopmyBaHHS HAOOPY O3HAK, SIKHU OMUCYE MPOCTOPOBI
Ta YaCOBI 3aKOHOMIPHOCTI 3MiH Ha 3eMeNbHUX AUIIHKAX. [0 MPOCTOPOBUX HaJIeXaTh
XapaKTEepPUCTUKU 3BOPOTHOTO po3CitoBaHHA il kaHaitiB VV Ta VH, a Takox ix
BiJTHOIICHHSI, 10 J1a€ 3MOTY BHUSBJIATH 3MIiHH B CTPYKTYPi POCIMHHOTO TOKPHUBY
Ta CcTaHi IpyHTy. [[0maTKkoBO OOUYMCIIOIOTHCS TEKCTYpPHI MOKA3HUKHU 32 MATPHUIICIO
cymixkHocTi piBHIB ciporo (GLCM), 30kpeMa KOHTpAacT 1 OJHOPIIHICTh, SKi
BIJITBOPIOIOTH TPOCTOPOBI HEOAHOPITHOCTI Ha 3HIMKax. YacoBl 3aKOHOMIPHOCTI
MOJENIOIOTBCA 3a JIOMOMOTOK TMOKA3HUKIB CTaOUIBHOCTI Ta KOTEPEHTHOCTI
MK CYMDKHUMH JJaTaMU 3WOMKH, [0 YMOKJIUBITIOE BITOKPEMIICHHS KOPOTKOYaCHUX
3MIH B1Jl CTIHKHX aHOMaJIil.

BaxximBoro Takok € 1 KOHTEKCTHA iH(oOpMaIllis, Mo Ja€ 3MOTYy BIIPI3HUTH
COpaBXHI YUIKO)KEHHSI BiJ CE30HHUX a00 TEXHOJIOTIYHUX 3MIH Ha TMOJsX.
Tak, 10 CymyTHHKOBHX MOKa3HUKIB MOXe OyTH aojaHa iHQopMallis mpo Mepioau
OCHOBHMX arpOTEXHIYHUX orepauiil (Tuianu ciBOM Ta 300py ClIbChbKOTOCIOAAPCHKUX
KynbTyp). Lle gomomarae BimOKpEeMUTH OUYiIKyBaHI 3MiHU BiJl aHOMaJbHUX IPOIIECIB,
[I0B’ I3aHUX 13 HaA3BUYAWHUMHU MOIISIMHU.

{06 miaABUIMKMTH TOYHICTh BUSIBJICHHS aHOMAJTIH, epen0adaeThbcsl 3aCTOCYBATH
aHaji3 13 BUKOPUCTAHHSIM SIK MIKCEIBHOTO, TaK 1 00’€KTHO-OPIEHTOBAHOTO MI1IXOIB.
Cnouatky 3I1HCHIOETBCS CErMEHTallisl MOoJIB 1 (opMyBaHHS OTHOPIMHMX IUISHOK
ycepearHl KOXXKHOTO TMOJsl, MIC/S YOro O3HAKW aHaNI3YyIOThCS B MEXKaX KOXHOTO
CErMeHTa, 10 Ja€ 3MOTry 3Ba)KaTU Ha BHYTPIIIHIO HEOAHOPIIHICTH 1 3HU3UTH BIUIUB
myMmiB. JlomaTkoBo Moke OyTHM 3acTOCOBaHA HOpMalli3alis MOKa3HUKIB 100
cycigHix nmoiiB. e cnipusiTuMe yCyHEHHIO BIUIMBY JIOKQJIBHOI MIHJIMBOCT1 IPYHTOBUX
YMOB 1 NIIBUIIEHHIO SKOCTI KJIacu]ikarii.

Ha erami xknacudikaiii mOpOMOHYEThCS 3acTOCYyBaTH aHCAMOJIEBI METOIU
MaIIMHHOTO HaByaHHs, 30kpema Random Forest, Gradient Boosting ta SVM,
SIKi HABUAIOTHCS Ha Pi3HUX KOMOIHAIIAX 03HAK. IX pe3ynpTaTH iHTErpyIOThCS B €AUHY
CUCTEMY BHACIIJIOK BUKOPHUCTaHHSA MeTakiacudikaTtopa, o 3ade3neuye y3roakeHe
NPUAHATTS PIIICHB 1 TBUIIYE CTIAKICTh 0 HEPIBHOMIPHOTO PO3MOAUTY 1H(OpMAIIii.

Hanani miiaHyeTbCst PO3BUTOK JOCHIPKEHHS Yy HalpsAMi KOMIUIEKCYBAaHHS
pe3yJbTaTiB, OTpUMaHUX Ha OCHOBI SAR-manux, 13 kinacudikamisiMu, BUKOHAHUMU
32 ONTHUYHUMHU CYITyTHUKOBUMH 3HIMKaMd. BukopucTanHs 000X THIIB JaHUX
JIOTIOMOXk€e 00’€JHATH iX TepeBaru: BHCOKY 4acoBY peryisipHictb SAR-crocrepexeHb
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Ta BHCOKY TOYHICTh OIlIHOK, 3pOOJICHMX 3a ONTHYHUMHU ITOKa3HUKaMHu [4].
Po3po6iieHHs Ti0pUaHOT CUCTEMH MPUIHATTS pIillleHb HA OCHOBI MYJIbTHCEHCOPHUX
CIIOCTEPEHKEHb  CIIPUATHME IMIBUIICHHIO TOYHOCTI Ta HAAIMHOCTI BHSIBJICHHS
MOIIKOJKEHUX 3€MENIbHUX JUJISHOK, OCOOJIMBO B YMOBaxX OOMEKEHOI JOCTYMHOCTI
ONTHUYHUX TTOKA3HUKIB.

Y JIOBrOCTpOKOBIM TMEPCHEKTHBI 3alpPONOHOBAHA METOMOJOTISI  MOXKE
CTaTH CKJIQJHUKOM CHCTEM MOHITOPHUHTY 3€Mellb  CLIbCHKOTOCIOIaPCHKOTO
NPU3HAYCHHS, SIKI BUKOPUCTOBYIOTHCS JUTSI MIATPUMKH TMPUAHATTS PIlICHb OpraHaMu
JIEp’)KaBHOI BIAAM, CTPAXOBUMHM KOMIIAHISIMU ¥ arpapHUMU MiAIPHEMCTBAMHU.
Pesynbratn aBTOMaTMuHOro aHamizy SAR-maHux MOXyThb OyTH BHKOPHUCTaHI
JUIS  OIIIHIOBaHHS MaciTady IIOIIKO/PKEHb, INIaHyBaHHS 3aXOJiB 3 JIKBigamii
HACNIJIKIB Ta ONTUMI3allli BUKOPHUCTAHHS 3€MeNIbHUX pecypciB. OkpeMmy yBary
3aIUTAHOBAHO TPHWIUITH  JIOCTIIPKEHHIO MOJKJIMBOCTEH IMIABUIIEHHS TOYHOCTI
3a JJOMIOMOTO0 TOBHOMOsIpuMeTpruHIX SAR-criocTepekeHp, a TaK0XK YIPOBaIKEHHIO
MIMOOKUX  HEHUPOHHUX MEpeX IS aBTOMATHUYHOTO BWJIYYEHHS  HaWOLIbII
iHpopmaTuBHUX o3HaK. Lle pgacTte 3mory cgopMyBaTh THYYKYy Ta CTIHKY
710 PI3HOMaHITHUX YMOB CHCTEMY BUSBIICHHSI aHOMAJiH, 110 MOXe OyTH ajanToBaHa

JI0 PI3HUX THUIIIB KYJIBTYD 1 IPUPOJIHUX 30H.
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PEI'PECIFMHA MOJIEJIb OIIIHIOBAHHSI
PI3UYHOI'O OBCAT'Y COHPUHTA IT-ITIPOEKTY

This paper proposes a regression-based approach to estimating the physical
volume of tasks within a sprint of a banking IT project. The model uses expert-defined
task characteristics such as the number of screen forms, API endpoints, and unit
tests, and adjusts them using historical data. The approach improves accuracy and
supports decision-making in scope and resource planning.

OuiHtoBaHHs Qi3uuHOrO 00CATY crnpuHTa IT-IPOEKTY € KPUTUUHO BaKIIMBUM
acniekToM Juisi edektuBHOi peamizamii IT-mpoekTiB, OCKIIBKM HAmNpsMy BILIUBAE
Ha PO3MOJIUT PeCypcCiB, CTPOKIB 1 3arajbHUN pe3yabTaT. TOYHE OLIHIOBaHHS OOCSTY
CIPHHTA 3aJUIIAEThCS aKTyaJbHOIO TMpobseMoro B ympasmiHHl [T-nmpoexkramu
OAaHKIBCHKUX YCTAaHOB, OCKUIbKH TPaJMIINHI METOJUKH, K MPABHIIO, HE 3BAXalOTh
Ha IPUTAMAHHY TaKUM IMPOEKTAM HEBU3HAYECHICTh 1 BUCOKUN PIBEHb CKJIATHOCTI.

TouHe oriHIOBaHHS (DI3UYHOrO OOCATY CIPUHTA € KPUTUUYHUM YMHHUKOM IS
yemimHoi peamizamii | T-mpoekty. 3icTaBlieHHS OTPUMAHUX OINHOK 13 pEeaIbHUMHU
MOXJIMBOCTAMU KOMaHAM 3abe3medye MiATPYHTS I yXBaJeHHS 3BaXKCHUX
YIPABIIHCHKUX PINICHb.

VY nocaimxenHi [1] mogaHo perpeciiiHy MOJENIb Ta 3alPOINIOHOBAHO KIHOYOBI
dakTopu, 110 BILUIMBAIOTh HA peali3allilo MPOEKTY, a caMe: CTPYKTypa pO3MOALLY
pobOir (WBS), Tun 3aBnaHHs, piBEHb MNPOAYKTHUBHOCTI, OpIEHTOBHA BapTICTh,
(dakTUYHA BapTICTh, TPUBATICTD, HASBHICTD 3aJIC)KHUX 3aBJIaHb, 3MIHU 00CSITY.

ABTOpH po6OTH [2] ITPYHTOBHO JOCTIAMIN KIIIOUOBI (PAKTOPH, K1 BU3HAYAIOTh
edexktuBHe ympaBiiHHsA [T-npoekramu. KpiM TOro, BOHM MpoaHai3yBalld 3B’ S3KU
MK YOTHpMa YIpPaBIIHCBKMMHM BUMIPAMU, THYYKMMU METOAMKAMU Ta YIPaBIIHHSAM
3MiHaMH, OpraHizaii€l0 poOOTH Ta IEPCOHAIOM, B3aEMOIEI0 13 3alliKaBICHUMU
CTOpPOHAMH Ta aHAJI30M PU3UKIB, @ TAKOXK XapaKTEPUCTHKAMU POOOUOrO CepeoBHILA.
VY nmocnikeHHI MPOAEMOHCTPOBAHO, IO BAXKIUBICTH OKPEMUX YHUHHHUKIB MOXKE
3MIHIOBATHCS 3aJ€KHO BiJ MPIOPUTETIB YNPABIIHHA, 30KpEMa TEPMIHIB, OIOJIKETY,
SKOCT1 UM PIBHS B3a€MOJIT 13 3aMOBHUKOM. Y KOHTEKCT1 OaHKiBChbKMX IT-mpoe€kTiB,
10 BHU3HAYAIOTHCS MIABUIICHOI CKJIAAHICTIO, PETYJISTOPHUMH OOMEXEHHSIMHU
Ta HEOOX1HICTIO IIBUJIKOT ajanTallii, BUSBIICHI B TOCTIHKEHHI (PaKTOpH MOTPEOYIOTh
NOAAJIBIIIOT0 BUBUCHHS 3 OTJISIIY Ha OCOOJIMBICTD (PIHAHCOBOTO CEKTOPA.
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Y poboti [3] 3ampomoHOBAaHO BUKOPUCTaHHS perpeciiHoi wmomeni 3a
Metojooriero Hackman juis oriHroBaHHsSI (pakTOpIB, IO BIUIMBAIOTH HAa KOMAaHIY
IT-mpoexty. OrinKy KOe(}iIll€EHTIB y MOJIeTi aBTOp MPOMOHYE OTPUMYBATU
B1Jl €KCIIEPTIB.

VY KOHTEKCTI JOCHIKEHHS MiAXOIIB A0 ymHpaBiiHHS 3MicToM [T-mipoekTiB
y OaHKIBCBKHMX yCTaHOBAaX 3acCIyrOBYE Ha yBary mpaus [4], y siKiid oJAaHO IPYyHTOBHHIA
aHai3 yIPOBAKEHHS YIPABIIHHA MPOEKTAMU B JiSUIBHICTH IEHTPAIbHUX OaHKIB.
OcoOAMBICTIO TOCIHIJIKEHHS € OPIEHTALlIS HA 3aCTOCYBaHHS MI>KHAPOJHOTO CTaHAAPTY
ISO 21502:2020, mo po3risinaeTbes K OCHOBA Ui (pOpMyBaHHS 1HTETPOBAHOTO
X0y 10 YIPABIIHHS MPOEKTAMHU B YCTAHOBAX (DIHAHCOBOI'O CEKTOPA.

VY poborti [4] 3anpornoHOBaHO IHTETPOBAHY MOJIENb MPOEKTHOTO YIIPaBIIHHS,
KA OXOIUIIOE TOBHUM JKUTTEBUU LMK MNPOEKTY: BiJl NPUHUHATTA PILIEHHS MPO
HII[IFOBaHHS JI0 3aBEPIICHHS, OI[IHIOBAHHS PE3yJbTaTUBHOCTI Ta aHANI3Y pe3yJIbTaTiB,
JMOCSITHYTUX Yy Tpolieci peaiizailii. ABTOPH TaKOXK HArojollyl0Th Ha HEOOX1THOCTI
y3rOJDKEHHST TIPOEKTIB 13 3arajibHOI0 CTpATeri€lo OaHKy, M0 € aKTyaJbHUM
y KOHTEKCTI OI[IHIOBaHHs 3MicTy Ta 1uiei [T-npoekTiB y iHaHCOBIH cdepi.

Xoua mpan [4] HE MICTUTH pO3pOOJIEHUX PErpeciiHuX Mojelel, BUKIIAICH]
B Hill MOJIOXKEHHS 100 CTPYKTYPH, MPOLECIB 1 (PaKTOpiB MPOEKTHOIO YMPABIIHHS
MOXYTh CIIyT'YBaTH METOIOJIOTIYHOI0 OCHOBOIO IS TMOJAJBIINX KITBKICHUX
JOCIIKEeHb. 30KpeMa 1€ CTOCY€EThCSL pO3POOICHHS PErpeCiiHUX MOJIENEN OLIHIOBAHHS
BIIMBY OpraHi3alliiHuX, peCypCHUX 1 30BHIIIHIX (PaKTOPiB Ha €(EKTUBHICTh peaizalii
IT-npoexTiB y OAHKIBCHKUX YCTaHOBAX.

Kpim TOro, aBTropu 3ampomoHyBajld HOBUM MIAXiA [0 MOKpaIICHHS
OLIIHIOBaHHS 00csry crnpuHTta |T-mpoekTy, IPpyHTYHOUMCh Ha (I3UMYHOMY 00Cs31
3aBJlaHb, 3a JOIIOMOTOI0 1HTErparlii aHa i3y mapameTpiB METOJIOM JIHINHO1 perpecii.
el miaxia JOTIYHO NPOJOBXKYE Ta PO3BUBAE 1€, BUKJIAACHI B MOJAHIN paHiiie
KOHIIEITYaJIbHIN MOJIeJl IHTErpOBaHOTO yIpaBiiHHs 3micToM I T-mipoekTiB 6aHky [5].
[ToemHaHHS KOHIENTYaIbHUX OCHOB 3 KUIbKICHUMH METOAAMH J1a€ 3MOTY ITiIBULITUTH
e(eKTUBHICTh YIIPABIIHCHKUX PillieHb y cepi 6ankiBebkuX [ T-npoekTiB.

CKJafHICTh TOYHOIO OILIHIOBaHHS (i3uyHOro obOcsary copusrta |T-mpoekty
3yMoBIieHa NIeBHUMH PakTopamu. [T-npoexTy B GaHKIBCHKUX YCTAHOBaX BU3HAYAIOTHCS
BUCOKMM PIBHEM CKJIAQJHOCTI, BHUKIMUKAHUM B3a€MO3AJCKHICTIO YHCICHHUX
KOMITOHEHTIB 1 3MIHHHUX, [0 CyTTEBO BIUIMBAIOTh HA KIHIIEBI pe3yJIbTaTH peaizarii
npoekTy. TpaauiliiHi METOAW OI[IHIOBAHHS OCHOBaHI Ha METOAl EKCHEPTHUX
CYJIKEHB, SIKI MOXKYTh OyTH Cy0’€KTUBHUMH ¥ HETOUHUMHU.

Po3pobaeno Meton, 1110 KOMOIHY€ €KCIIEpTHE OLIIHIOBAaHHS 3 METOJIOM JIIHIIHOT
perpecii. 3anporoHOBaHe PIllIEHHs] BUKOPUCTOBYE JIIHIAHY PErpecito Ui YTOUHSHHS
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MOYaTKOBUX KOE(DIIIEHTIB 3 OTJIANY Ha OLIHIOBaHHS HEBH3HadeHOCTi. Pe3ynbratu
MoeNl nependayaroTh SIK TOUKOBI OIIIHKH, TaK 1 JOBIPYl 1HTEPBAIH, 110 MiABUIILYE
JIOCTOBIPHICTh MMPOTHO3YBAaHHS Ta €(DEKTUBHICTD YIPABIIHHS 3MICTOM MTPOEKTY.

Tpaguuiiini  MeToOAM, TakKli SK €KCIEpTHE OLIHIOBAaHHSA, OILIIHIOBAHHS
3a aHajori€ro, MeToa (YHKIIIOHATbHUX TOYOK HaWyacTilie BIPOBAKEHO
B IT-npoekrax. OgHak nepeniyeHi METOIM 3HAYHOK0 MIPOIO 3aJIeXkaTh BiJl Cy0 €KTUBHUX
OLIIHOK 1 MOKYTh HE 3Ba)KaTW Ha MOBHUMN CHEKTpP MPUTAMAHHUX HEBU3HAUCHOCTEH.

Jlist ouiHioBaHHA Pi3uyHOTO 00Csry cupuHTa | T-poekTa aBTOp 3anpoONnOHyBaB
3BaKaTH HA MEPENTiK BUMOT, OTPHUMAaHUX BiJ 3aMOBHHMKA, 1 32 KOXHOK BHUMOTOIO
BU3HAUYUTH HAOIp XapaKTEPUCTUK.

Jns  obuucneHHss (¢i3MUHOTO O00CATY CHOpPUHTa B3ATO [0 YyBarm Taki
XapaKTePUCTHKH, SKi TOJAHO B PETPECiiiHy MOJIENb BUTTISITY

E = /1X tront + P2 X api + F3Xtest +¢
ne E — ominka ¢izuuHoro oocsary cnpuHTa |T-mpoekTy, 110 BU3HAYae CymMapHUN
o0cAar poOIT, K1l KOMaHJa BUKOHYE IPOTATOM OJHOTO CIIPUHTA (32 METO/O0JIOTIE0
Hackman);
X front — KUIBKICTb eKpaHHUX (QOpM;

X api ~ KUIbKICTh APl-eHa101HTIB;

Xtest — KUIBKICTB UNit-TeCTiB;

B, P2, f3 — KoedilieHTH perpecii, IO BIATBOPIOIOTH CEPEIHIA IPHUPICT
bi3ugHOTO 00CATY POOIT y TpoIeci A0JaBaHHS OJHOTO BIJMOBIJHOTO €JIEMEHTa
(exkpannoi dopmu, API-eHmmoinTa 4Wm UNit-TecTy) 3a IHIIMX HE3MIHHUX YMOB;
(po3paxyBaTH 3HaUCHHS ITUX KOe(IlI€HTIB 3allJJAaHOBAHO B MOJAIBIITUX JOCIIKEHHSX);

& — moxuOKa MO, 0 BIATBOPIOE CyMapHHM BIUIMB (PAKTOPIB, HE B3ATUX JIO
yBaru B pIBHSHHI.

Jlns  Bamimamii  Mojeni  JOLUIBHO pPO3paxoBYBaTH JIOBIpYl  1HTEpBaIU

3 BUKOPUCTAHHIM MPOrHOCTUYHOT OLIIHKU MOJIEN1 (R2 )

OTtpumana oniHka (Hi3UYHOro 00CSry 3a CIPUHT MPOEKTY JA€ 3MOTY KUIBKICHO
OI[IHUTH HABAaHTAXKEHHsS Ha KOMaHJIy, PO3paxyBaTH HEOOXIJHI peCcypcu Ta BUSBUTHU
IMOTEHIIHI BIAXWICHHS B1J INIAHOBUX MOKA3HUKIB.

st oTpumaHHs O1IbII TOYHOI OIIHKKA (DI3MYHOTO OOCATY CIPUHTA aBTOP
3alpOINOHYBAB MOEJIHATH €KCIEPTHI OLUIHKUA W OIIHKHU JJIsI KOE(IIIEHTIB, OTPUMAHUX
3a IOTIOMOT'0I0 METOTY MAaTEMaTUYHOT'O MOJICITFOBAHHS.

[logana Moaenb Ma€e BIAMOBICTH HA KiIbKa MPOOJIEMHUX MUTAHb.

1. SIxkuii oOcsr 3aBAaHL MOKE peanizyBaTH KOMaH/a 3a CIIPUHT?
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2. Ikl XapaKTepUCTUKH MAalOTh HaWOLIBIIMK  BIUIMB HA  3araJbHUM

o0car cnpuHTa?

3.Un € 3HayHe BIAXWICHHS 3 TICPEBHINCHHSAM IJJAHOBHX ITOKA3HHKIB,

10 BKa3ye Ha cJ1a0Ki MicCIlsl B peati3alii?

4.UYn 3HayHA KOpEJALis MIDK EKCHEePTHUMH OIIHKaMU 3 pe3yjbTaTaMu

MaTEeMaTHYHOI'O MOJCIIOBAHHS ?

[TepeniueHi MUTaHHS OKPECTIOIOTH HAMMPSIMU MOAAIBIIHNX JOCITIKCHb.
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KOHIEIITYAJBHA MOJEJIb YIIPABJIIHHA 3HAHHAMUAU
B IT-ITPOEKTAX

The current stage of global economic development is characterized by
profound processes of digital transformation that permeate all areas of enterprise
activity. In the context of global business process digitalization, a company’s
competitiveness is largely determined by the level of development of its human
capital and the effectiveness of its knowledge management practices. The ability to
rapidly adapt to change, integrate new technologies, and establish dynamic
knowledge bases has become a decisive factor for success.

CyuacHOMy eTary pO3BUTKY CBITOBOiI €KOHOMIKM BJIACTHBI TNIMOOKI MpPOLIECH
mudpoBoi TpaHchopmallii, MO OXOIUIITE yci chepu AISILHOCTI MIIMNPUEMCTB.
B ymoBax rnob6anbHOT AupkuTaNi3aiii 013HEC-IPOIIeCiB KOHKYPEHTOCITPOMOKHICTh
KOMIIaHii 3HAYHOIO MIpOI0 BU3HAYAETHCS PIBHEM PO3BUTKY ii JIIOJICHKOTO KaIliTamy
Ta e(QEKTHBHICTIO YyMIPABIIHHS 3HAHHAMH TepcoHanmy. Came 37aTHICTh MIBHIKO
aJanTyBaTUCS JI0 3MiH, IHTETPYyBaTU HOBI TEXHOJIOTIT Ta (OopMyBaTH AUHAMIUHI 0a3u
3HAHb CTAIOTh BUPIITAIBHIMHI YAHHUKAMH YCITIXY.

Ha nymky aBTopiB [1-2], 3HauHa yacTka 3HaHb (01u3bko 70-80%) B opranizariisx
sanumiaeThest HesiBHOMO (tacit knowledge), a Tpamumiiini 6a3u 3HaHB MIBUIKO BTPAYAIOTh
CBOIO aKTyaJbHICTh 0€3 MocCTiIHHOro oHoBieHHs. lle o3Haudae, M0 BelMKa YacTUHA
KPUTHYHO BAXKJIMBUX 3HAaHb iICHY€ y (OpMi JOCBiy CHIBPOOITHUKIB 1 HE MiAAA€ThCA
dbopmanizaiii 63 BUKOPUCTAHHS KOMITJIEKCHUX T1X0/IIB J0 YIIPaBJIiHHS 3HAaHHIMU.

AHami3 akTyadbHUX AOCHiKeHb [3—6] CBimuuTh, M0 CydacHa 0a3a 3HAHBb
€ CTpaTeriyHUM aKTUBOM 1 KJIIOUOBHMM UHWHHUKOM TIJIBUIICHHS €(EeKTUBHOCTI
YIPABJIIHHS MPOEKTAMU ¥ KOHKYPEHTOCTIPOMOYKHOCTI OpraHi3allii.

MeTta noCIiIKEHHS MOJISITaeE B TCOPETUYHOMY OOTPYHTYBaHHI Ta MPAKTHIHOMY
PO3pOOJICHHI KOHIIENTYyaJ bHOI MOJIENl XMapHOi 0a3W 3HaHb, MPU3HAYCHOI IS
MiATPUMKH YTIPABIIHHS 3HAHHSAMH B TPOEKTaX KOMIIAaHii, 3 OTJSAAy Ha BUMOTH
auHaMIgHOTO po3BUTKY I T-cepenoBuia.

Jliss po3B’si3aHHS IHOTO 3aBAAaHHA PO3POOJEHO aBTOPCHKY KOHIENTYadbHY
MOJIeNTb XMapHOi 0a3u 3HaHb, SKa Ja€ 3MOTY CTBOPUTH <CKHUBY» 0a3y 3HaHb,
ne iHdopmarlis MOCTIHHO OHOBIIIOETHCS Ta IHTErPYETHCS B MPOLECHU IMPOEKTHOI
TismbHOCTI (puc. 1).
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Puc. 1. KonnenryansHa Moiens XMapHOi 0a3u 3HaHb KOMTaHI{

Mopens XmapHoi 06a3u 3HaHb KOMIIAHIi MICTHUTH IT’SITh B3aEMOIIOB’SI3aHUX
xommoHentiB: Knowledge, Know, Keys, Communication ta Cloud Knowledge
Commany’s Base — nHanucanHsi ab0 BUMOBA SIKUX aHTJIIHCHKOIO MOBOIO TTOUMHAETHCA
Ha umitepy K ab6o 3Byk [K]. Sk Hachigok, mojaenb ciayrye (yHIaMeHTOM
JUTSl  TWHAMIYHOTO, aJalTHUBHOIO, IEPCOHANII30BAHOTO CEPEIOBHUINA YIPABIIIHHS
3HAHHSIMHU, J€ KOXKEH KOMIIOHEHT BUKOHY€E OKpeMY (DYHKIIIIO Y CTBOPEHHI, TIATPUMII
Ta BHUKOPUCTAaHHI 0Oa3u 3HAHb KOMIaHIi Ta 3a0e3reuye KOMIUIEKCHUW MiAX1]T
710 YIIpaBJIiHHS 3HAHHSIMHU B KOMIIaHii.

(1) Kommonent Knowledge — 1ie «sapo» GpopmanizoBaHHX 3HaHb, 110 CTBOPIOE
3MmicT. BiH OXOrutroe Taki 3HaHHSA, SK TEXHIYHA JIOKYMEHTaIlis, IabJIOHU, KOJEKCH,
perjiaMeHTH, CLEeHapli, NpoleAypH, IHCTPYKIi, MOJITUKH, Tiocapii, MNpPOLECH,
KOJIHW, apxiBHI Marepiasm Tomio. Y Tporeci ynpasiiHHi 3HaHHsAMu Knowledge
BUKOHY€E POJb ILEHTPAIBHOTO CXOBHUINA, 1HQOpMAIlli, fKa MiAJIATa€ MOBTOPHOMY
BUKOPHUCTaHHIO, (DOPMY€ CTpaTeriyHe MiAIPYHTS 3HAHb, € JDKEPEIOM PETPOCTICKTUB
(Retrospectives) i BuBueHux ypokiB (Lessons Learned).

[Tpukmagom MoXxyTh OyTH TexHiuHi crenudikaiii API, mabmoHu 3BITIB,
CTaHJApTH KOAYBAaHHS, YCK-JTMCTH TECTyBaHHS, IJI0CApid TEPMIiHIB MPOEKTY, a TAKOXK
apxiBHI MaTepiajdu TONEpPeIHIX TpPOEKTIB Ta ¢opmyBanHs Lessons Learned

JUTsl MOy THIX MPOEKTIB.
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(2) Kommnonent KNOw — me «HOCI» 3HaHb 1 KOMIIETCHIH (JIromm, poii).
Bin BigTBOpIOE JIOJICHKUI (DAKTOP YIPaBIiHHS 3HAHHSAMHU, 110 YacCTO 3AJIMIIAIOTHCS
He(opMasi30BaHUMH Ta 30€piraroThCs y BUIIISAI MpakTHYHOTO JocBiny. Lle Te, mio
peajbHO 3HAIOTh JIFOAU B MPOEKTI, X MEPCOHAIbHI 3HAHHS, MPAKTUYHUU JIOCBIJ,
npodeciiiHi KOMIIETEHIIIT Ta eKCIIEPTHI HABUYKH.

[Ipuknagom Moxe OyTHM KapTa KOMIIETEHLIA KOMaHAM, A€ BKa3aHO MpoQuil
daxiBmiB (PM, DevOps, QA, UI/UX), ixHiii 10OCBiJ, TPOEKTH, B IKMX BOHU Opayiu
y4acTh, 1 KJIIFOYOB1 HABUYKHU (HAIIPHUKIAA, EKCIIepTHU3a B MIKPOCEPBICHINM apXiTEKTypi
gy Oe3rell XMapHUX pillleHb). Taka kapra jae 3MOTy HIBUJKO 3HAWTHU MOTPIOHOTO
eKCcIiepTa /Ui KOHCYJIbTAIlil Y PO3B’sI3aHHS KPUTHYHOT MPOOIEMH.

(3) Kommonent Keys — me «wiodi» AOCTyNy 10 3HaHb Ta IHCTPYMEHTH
«HaBiramii» (Mapmpytu) mo 0asi 3HaHb. BIH MICTUTh MeTaJaHl, KaTeropus3aulio,
Kjacupikaniro, GUIbTPH, CHCTEMY TET1B, aJITOPUTMH NOILIYKY Ta MpaBUja yIpaBIIHHS
npaBaMu JOCTYIy J0 0a3u 3HaHb IS PI3HUX YYaCHUKIB TPOEKTY. Y Tpoleci
yIpaBJIiHHs 3HaHHsIMU KeysS mojermrye momyk HeoOXiaHoi iHdopmallii, maTpuMye
THYYKYy (piIbTpariiro, COpTyBaHHS, IIEPCOHATI3AIlII0 Pe3y IbTaTIB MOIIYKY Ta 3a0e3redye
Oe3rneyHe 30epiranHs KOHPIAESHIIHHUX MaTepialliB.

[Ipuknagom Moxe OyTH cUCTEMa TETyBaHHS Ta KaTeropusallii B XMapHiil 6a3i
3HaHb: JIOKYMEHTH MapKylOThCs Teramu #architecture, #testing, #release, a gocryn
70 HHUX HAJAMTOBYETHCS BIAMOBITHO JO pOJIeH KOPUCTyBadiB (HANpUKIA,
po3poOHUKH OavaTh TeXHIYHI crmenudikaiii, a MeHemKepu — Oi3HeC-aHaJITUKY).
[e 3a6e3meuye MBUIKUI MONIYK Ta IEPCOHAII30BAHMM JOCTYII 10 1HGOpMAITii.

(4) Kommonent Communication — me oOMiH 3HaHHSAMHU (KaHAIX OOMIHY
3HAHHSIMH, KOMYHIKallisi, 3BOPOTHHMM 3B’A30K). BiH oxorumoe mnporecu oOMiHY
3HAHHSIMHU MDK YYaCHUKAMH IMPOEKTY, 30KpeMa 3ycCTpidl, 4aTH, (pOpymH, LIOJIECHHI
3yCTpiui, JTUCTyBaHHs, 0OroBopeHHs. [leil KkoMIoHeHT 3a0e3nedye MOCTIMHUI 0OMiH
3HAHHSIMU, JIOMOMara€ OTPUMYBATH KOMYHIKAI[IWHUNA 3BOPOTHUHN 3B’S30K depes
KOMEHTapl Ta OOrOBOpPEHHS, OINEPAaTUBHO BUSBJISATH MPOTAIMHU Ta 3alOBHIOBATU
iX, YCTaHOBIIOBaTH 3acTapiili 3HaHHS, THUM CAaMHM KEpyBaTH OHOBIICHHSM
1 peJNIeBaHTHICTIO 3HaHb Y peajbHOMY Yaci Ta 3abe3rnedyBaTH MPUPOJHY €BOJIOIIIIO
KOHTEHTY 0a3u 3HaHb.

[Ipuknagom Moxke OyTH 1HTerpoBaHa 3 0a30l0 3HaHb KOPIOpaTHBHA
wiargopmMa KOMYHIKaIliid, Je OOroBOprOlOThCs 3MiHM B mpoekTi: Slack-xanamm
JUTST KOMaHJHHX OOTOBOpPEHb, BiCOKOH(MEPEHIli Isi PETPOCIEeKTHB, KOMEHTapi
no nokymentiB y Confluence uu Microsoft Teams, 1o maiwTh 3MOTy OINEPATUBHO

YTOYHIOBATH JIETaJl Ta MATPUMYBATH aKTyaJbHICTh 3HAHD.
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(5) Kommnonent Cloud Knowledge Company’s Base - 1ieHTpaibHa
1H(pacTpyKTypHa OCHOBa MoOjeli, 10 3abe3reuye iHTerpaiio Ta (yHKI[IFOBaHHS
iHmmx yotuprox kommoneHtie Knowledge, Know, Keys, Communication y exunomy
XxMapHoMy cepenouii. 3okpema Knowledge ¢popmye 3mict 3Hanb, Know 3abesmneuye
JTIOIMHOOpieHTOBaHUM  (akTop 1 JKepeno  ekcreptusu, Keys BigmoBizae
3a IHTENEeKTyalbHy HaBIramiro Ta KOHTPOJb JOcTymy, a Communication crtBoproe
KOMYHIKAIIIMHUI TPOCTIp M1l TUHAMIYHOTO OOMIHY 3HAHHSIMH. YCl Il KOMIOHEHTH
iarerpyrotbest 13 Cloud Knowledge Company’s Base, mo € d¢yHmameHTOM
1 Cepe/IOBUILIEM iX B3a€MOJI1i, 3a0€3MeUyrOUH IITICHICTh 1 O€3MepepBHICTh MPOIIECIB
ynpasiainHs 3HaHHsMu B kommnanii. Omke, Cloud Knowledge Company’s Base
3abe3reuye IeHTpatizoBaHe 30epiraHHs 3HaHb, X MacIITabOBaHICTh, JOCTYIHICTD Y
peanbHOMY 4aci Ta peanizye (PyHKIii O0e3MmeKu, KOHTPOJIO JIOCTYIy, aBTOMaTU3aIlli
IPOLECIB 1 MATPUMKH Al-MexaH13MIB U1 KIacH(ikallii Ta MOUIyKy 3HaHb.

[Ipuknagom Moke OyTH KOPIMOPATUBHHUI XMapHHUH MOpTal, 10 00’€IHYE BCi
3HAHHEBI PeCypcH KOMITaHii — BiJ TEXHIYHOI JOKYMEHTaIlli J0 KapT KOMIICTCHIIIH
Ta KOMYHIKAIIMHUX KaHaIiB. BiH 1HTErpoBaHMiA 3 1HITUMH KOPIIOPATUBHUMH CUCTEMaMH
(Jira, GitLab, SharePoint), miarpumye nomyk Ha ocHoBI Al Ta 3a0e3neuye Oe3mneKy
3aBAsIKU OaratopiBHEBIH ayTeHTU]iKalli Ta IU(PYBAHHIO JaHUX.

OTmxe, KOHIETITyallbHA MOJIENIb XMapHOi 0a3u 3HaHp kommanii (Knowledge —
Know — Keys — Communication — Cloud Knowledge Company’s Base) € npaktuaHo
OpPIEHTOBAHOIO KOHIICTIIIEI0 YMIPABIIHHS 3HAHHSIMH, 10 3a0€3MeYUTh CTBOPCHHS
CTPYKTYPOBaHO1, KOHTEKCTyaJbHOI Ta JWHAMIYHOI 0a3W 3HaHb KOMIMaHii, 34aTHOT
IHTeTpyBaTH sIK $SBHI, TaK 1 HESABHI 3HAaHHA B €JIWHE XMapHE CEpPEIOBUIIC

Ta MIATPUMYBATH XUTTEBUN UK [T-MpOEKTIB y pekuMi peaibHOTO Yacy.
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Cmrocap A., Xpycraasosa C.
Xapxiscbkuil HayioHAIbHUL YHIGepcumem paodioenekmponiku, Xapkise

CYYACHI IHTEJIEKTYAJIBHI CUCTEMHA
CAMOJIIATHOCTHUKHU KOHBEE€PHUX JITHINI

The paper presents an overview of modern intelligent self-diagnostic
systems for conveyor lines based on adaptive hybrid models. These systems integrate
sensor networks, machine learning, deep learning, and digital twin technologies
to predict failures and adapt to uncertain conditions. The analysis emphasizes
combining causal models with data-driven methods to improve accuracy,
interpretability, and reliability.

KoHnBeepH1 JiHIT € HEB1A’€MHOI0 YAaCTUHOK CYYaCHUX BUPOOHUYMX IPOILIECIB
y MPOMUCIIOBOCTI — BiJl TIPHUYOI00YBHOI CepH 10 aBTOMATU30BAHUX 3aBOJICHKUX
nexiB. Buxijg 3 paay kKoHBeepa ad0 HOro By3JIB MOXKE COPUYMHHUTH 3HA4HI MPOCTOI,
¢dbiHaHCOBI BTpaTH Ta HEOE3MEKY /IS epcoHaTy. TpaauIliiHi MiAX0AH 10 TEXHIYHOTO
00CIIyroByBaHHsl (HampuKiajd, pearyBaHHs MIiC/s MOJIOMKHU YM TUIAHOB1 3YMUHKHU ISl
OIJISIy) YacTO BUSBJAIOTHCA Hee)EKTUBHUMH: BOHM a00 HE IONEpeIKarTh
panToBUX BiIMOB, a00 X MPU3BOJATH 10 3aMBUX BUTPAT 4€pe3 HAAMIPHUU CEPBIC.
VYcknagHeHHss 1 MacmTad Cy4yaCHUX KOHBEEPHHMX CHUCTEM 3YMOBIIOIOTH NOTpEOy
B YINPOBA)KCHHI I1HTEJIEKTyaJlbHUX 3aC00IB MOHITOPUHIY, 3/aTHUX aBTOHOMHO
BIJICTEKYBaTH BIJIACHUM CTaH 1 [1arHOCTYBAaTH HECIPABHOCTI. AKTyaJbHUM
3aBaaHHsaIM [Hayctpii 4.0 € CTBOpEHHSI caMOA1arHOCTUYHUX CUCTEM JJIsi KOHBEEPHUX
JHIK, [0 JAal0Th 3MOTY BHSBISATH aHOMaJIii, MPOTHO3YBAaTH BiMOBHU Ta HaBITh
1HILIIOBAaTH KOpPUTYBaJIbHI 11i Oe3 ywacti moauHu [1]. Taka «caMOBi1IHOBIIIOBaHa»
CUCTeMa MIHIMI3yE HENPOAYKTUBHUN MPOCTIM 1 MiABUINYE SIK O€3IMEeKy, Tak
1 e(DeKTUBHICTH BUPOOHUIITBA.

CydJacHi cuCTEMH CaMOJ1arHOCTUKU KOHBEEPIB 3a3BHUYAll MOEHYIOTh MEPEKY
JATYMKIB 13 MOTYKHUMH alIrOpUTMamMH aHaimizy iHdopmanii. Pi3HOMaHITHI ceHcopH
(BiOparriifiHi, aKyCTH4YHI, TEMIIEpAaTypHi, OITHYHI TOIIO), BCTAHOBJIEHI B3JOBXK
Tpacu KOHBeepa, Oe3lepepBHO 30MpParOTh BIJOMOCTI Mpo cTaH oOnagHaHHS [2].
3aBasku TexHoJorisM IHTepHEeTy pedert (IoT) mi mokasHWUKM B peaJbHOMY Haci
MEPENAOTECA HAa LEHTPATI30BaHl MIATGOPMH MOHITOPUHTY, Ji€ OOpOOISIOTHCA
IHTENEKTyaIbHUMH TpOorpaMaMu. AJTOPUTMH MAIIMHHOTO HaBYaHHS aHaNI3yHOTh
MOTOKM CEHCOPHUX CUTHANIB, I[00 BUSBUTH O3HAKM HECIPABHOCTEH IlIE€ A0 TOTO,
SK BOHHM TNPU3BEAYTh JO BIIMOBU. Hampukinan, y Cy4acHMX IHTENEKTyalbHUX
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CHUCTEMax IMPOTHO3HOTO OOCITYyrOoByBaHHS KOHBEEpa, MOOYJAOBAHMX Ha OCHOBI
mojeni Random Forest, nocsria 100% TodHOCTI B pO3Mi3HABaHHI MEBHUX MPOOJIEM
BY3J7iB (30KpemMa piBHA 3MalleHHS pEeAyKTopa Ta CTaHy 3y0uyacTux Tepenay),
mo JaeMmoHctpye 3aatHicTh Il 3amobiratu HemepenbaueHum mpoctosMm  [3].
[HII pimeHHs, B SKUX 3aJigHI aJTOPUTMHU KOJEKTUBHOTO HaBUaHHS (HAINpUKIAI,
rpagieaTHuid  Oyctunr LightGBM) y mnoemnanni 3 loT-matdopmoro  Bke
IIPOJICMOHCTPYBAIHM CBOIO €(DEKTHBHICTh HA MPAKTHIII.

JIst miABUINEHHS] HAMIMHOCTI Cy4YacHi MiAXOAU KOMOIHYIOTh JIeKIJIbKa METO/IIB
JIarHOCTUKH, IO JOTIOBHIOIOTH OJWH oOxHOTo. Kiacmynumm € aHami3 BiOparii
Ta IIyMiB: 3a JOMOMOIOK BHUIIJICHHS XapaKTEPHUX O3HAK 13 CUTHAJIB JaTYUKIB
CYCi/liB MO>KHA BUSIBJIAITU HECIPABHOCTI MIJUIMIHUKIB POJIUKIB UM 1HIII BIAXHUIIEHHS
B poOoTi cTpiuku. [TpoTe Ha mpakTHUIll Taki METOJIM MOXYTh CTUKATHCS 13 CHJILHUMH
3aBaJlaMHM BiJi HABKOJIMIIHBOTO OOJaJHAHHS Ta NOTPEeOYIOTh 3HAYHUX PECYPCIB
Ha BCTAHOBJICHHS BEJIMKO1 KIJIBKOCTI CEHCOPIB.

[Iporpec y ramy3i rambOOKOro HaBYaHHS CYTTEBO MiABUIIUB €(EKTUBHICTh
TIarHOCTUKH. 30KpeMa 3TOpPTKOBI HEWPOHHI MEpexi, a OCTaHHIM 4YacoM
1 TpaHCchOpMEpHI MOJETl, AKTUBHO 3aCTOCOBYIOThCS JUIsl ABTOMATU30BAHOIO
po3Mi3HaBaHHs HecnpaBHOCTEH. Tak, 3ampONOHOBAHO METOJ MIarHOCTHKU CTaHy
POJIMKIB-KOHBEEPOHOCITB Ha OCHOBI MeXaHi3My auHamiuHOi camoyBaru (Transformer),
SKUW aHalI3ye€ aKyCTUYHUW CuTrHail KoHBeepa. HapiTh cmabki o3Haku nedexrty
BIAETHCS BUAUINTA HA TJII TYYHOTO MPOMHKCIIOBOTO ITyMY, IO A0 3MOTY JOCSTTH
om3eko  94-95% TOYHOCTI B  pO3MI3HABAHHI TMOIIKO/KCHb  IIIIUITHUKIB
Ta OOOJIOHKM pOJIMKIB 3a MIHIMaJbHOI 3aTPUMKH OOYMCIIEHb. AHAJOIIYHO
ynockoHaneHl riamOooki CNN, 1m0 BHUKOPHCTOBYIOTh YacOBO-YaCTOTHI BJIACTMBOCTI
3BYKY (Hampukiaj, BeiiBier-neperBopeHHs abo MFCC-koediiieHTr), 1eMOHCTPYIOTh
BHUCOKI TOKAa3HUKHU BHSBJICHHS KOHBEEPHUX aHOMANIM Ta OI[IHKM CTyHeHs IX
TsKKOCTI. KpiM TOro, 3’SIBIAIOTHCS TIOPUAHI METOAM, IO MOEJHYIOTh MOKA3HUKU
KUIBKOX THIIIB CEHCOPIB: CKa)KIMO, OJTHOYACHUI aHaJli3 3ByKOBUX 1 BIJICOCUTHAIIIB JJIsI
TIarHOCTUKM TO3/J0BXKHIX PO3PHUBIB CTPIYKM JaB 3MOTY MIJBUIIATA TOYHICTb
BUSBJICHHSI IOPIBHSHO 3 MM1JIX0/IaMHU, 1[0 ONMUPAIUCS JTUIIE HA OJUH TUI CUTHATY.

Bi3yabHMil KOHTPOJIb HA OCHOBI KOMII IOTEPHOTO 30py — 1€ OJUH BaXJIMBUI
TPEHJ] OCTaHHIX pPOKIB. BHCOKOMBHUAKICHI KamMepu B IMapi 3 HEUPOMEPEKEBUMHU
QIrOPUTMAMM JIETEKLIi 00’€KTIB Aal0Th 3MOry aBTOMAaTUYHO PO3MI3HABAaTH BUIUMI
aHoMaJIii Ha CTpIvlll KOHBEEPA B PEXKUMI peanbHOTo vacy. [loka3oBo, 110 MoKpalleHi
moneni Ty YOLO (You Only Look Once) ycminiHo 3acTOCOBaHO JJisi BUSIBJICHHS
ne(EeKTHUX POJIMKIB YU CTOPOHHIX TIpeAMETIB Ha KOHBeepi. BukopucToByrOUYM
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iH(padepBOHY 3MOMKY JUIsl BHUSBICHHS TMEpErpiTux abo 3HOIICHUX BY3JiB
1 BIPOBA/XKYIOUM MEXaHI3MH YBaru B apXiTEKTypy Mepexi, BAAJIOCS AOCATTU MOHaA
95% cepeanboi TOYHOCTI BcTaHOBIEeHHA nedekTiB (MAP) 3a yMOBHM IIBHIKOCTI
O0mm3bko 285 KaapiB 3a CEKyHAY, LIO BIAMOBIAE€ MKOPCTKUM BHUMOTAM PEaIbHOTO
yacy. Taki Bi3yallbHI CHCTEMH 37aTHI O€3KOHTAaKTHO MOHITOPHTH CTaH 00JIaJIHaHHS
Ta OINEPAaTUBHO 3HAXOAWTH, HAINPUKIAA, TO3J0BXKHI PO3PUBH CTPIUKKU abo
il 3MillIeHHs 3 Tpacw — Il PIlIEHHS MEePEeBEpPUIYIOTh PYUYHUN OTJIAN 32 MIBUAKICTIO
Ta CTaOLIBLHICTIO PE3yJbTaTiB [4].

[lapanensHo HaOyBae pO3BUTKY KOHIICMINS TIOPUAHOTO MOJEIIOBaHHS,
sgKa 1HTerpye Gi3uuyHl Mojeni Jerpajaaiii oOjagHaHHs 3 1HGOPMAIIEID JAaTYMKIB
1 amroputmamu IIII. 3okpema TexHoOTIS «IU(POBOTO MBIMHUKAa» Tependavae
CTBOPEHHSI BIPTYaJIbHOI MOJEJIl KOHBEEPHOI JIiHII, [0 BIATBOPIOE 1i POOOTY
Ta JIOIOMara€ TMPOTHO3YBAaTH PO3BUTOK HECHPABHOCTEW 1 BHUMPOOOBYBATH
cueHapii ix ycyHeHHs B IudpoBomy cepeaoBuil [S]. TloegHaHHsS MOAEIBHOIO
(mpUYUHHO-(PI3UYHOTO) MIAXOAY 3 HaBUATLHUMHU aJTOPUTMaMU POOUTH J1arHOCTUKY
OUTBINI CTIMKOIO IO 3MIHM YMOB €KCIUTyararlii 1, BJacHe, aIaliTUBHO0. AJIaITUBHICTh
€ KJIIOYOBOIO O3HAKOK HOBITHIX CHCTEM: pPO3pPOOJISIOTHCS QJITOPUTMHU, 3/1aTHI
[i/UTAIITOBYBAaTUCA T1J HOBI PpPEeXKUMHU POOOTH UM IMOCTYNOBE 3HOLIYBAaHHS
obnagHaHHs (Yepe3 caMOHABUAHHA Ha MOTOYHIN 1H(MOpMaIlii, TpaHchepHe HaBYAHHSI,
JOMEHHY aJanTalilo Tol), adu MIATPUMYBATH BHCOKY TOYHICTH J1arHOCTUKH
BIIPOJIOBXK YChOT'O KUTTEBOTO IIUKITY KOHBEEPA.

OcTaHHIM YacOM PO3BUTOK 1HTEIEKTYaJIbHUX CUCTEM Y LI1i raimy3i J1eMOHCTPY€E
YITKY TEHJICHIIIIO IO BIIPOBAIXKEHHSI IHTEJIEKTYalbHOI, aIalITUBHOI CAMOA1arHOCTUKH
Ha KOHBEEPHUX JIHIAX. 3aBAsku noenHaHHio loT-matumkiB, anroputrmis 1L
Ta TIOPUIHOTO MOJICIIIOBAHHS Cy4YacHI KOHBEEPU BXKE CIPOMOXKHI CaMOCTIHHO
MOHITOPUTH BJIACHUN «IIYJbC», BUSBISATA BUHUKHEHHS HECIPAaBHOCTEH 1 HaBITh
ABTOHOMHO BXXMBAaTHU 3axOMIB [UJII iX YCYHEHHS 4YHM IIOM SIKIIEHHS HAaCIIAKIB.
Ile mae 3mory pi3ko CKOPOTUTHM HEIUIAHOBI MPOCTOi, ONTUMI3YBaTH Tpadiku
TEXHIYHOTO OOCITYTOBYBaHHS, IIPOJIOBXKUTH PECYpC KIIOYOBUX BY3JB 1 IMiJABUITUTH
O6esneky mpari. BogHowac 3anMIIAIOTBECA BHUKIMKH, 30KpeMa 3a0e3ledeHHs
cTablIpHOI  POOOTHM  AIarHOCTUKM 32  PI3HOMaHITHUX YMOB, KiOepOesreka
Ta IHTErpalis TaKUX CHUCTEM Y HasiBHY 1HQPacTpyKTypy. TpHBarOTh JOCIIIKECHHS,
MIPUCBSYCHI TTABUIIICHHIO 3aBaJ0CTIHKOCTI aJTOPUTMIB, 3MEHILIEHHIO O0UYMCITIOBATTBHUX
BUTpAT 1 MOKPAIICHHIO 3JaTHOCTI MOJENE y3arajibHIOBATU 3HAHHS MJI PI3HUX
cepenoBuil. OTxe, afanTUBHI T1OpUIHI MOJIETl CaMOAIarHOCTUKA KOHBEEPHUX JIHIM
CTalOTh HEBIJI’€MHHUM €JIEMEHTOM HOBITHBOI'O «PO3YMHOI'0» BHpPOOHHIITBA,
TpaHc(opMyrour KOHBEEpP 13 TPOCTOI TPAHCIOPTHOI CTpiukM Ha Kibepdizuuny

270



CUCTEMYy, 10 37aTHa JyMaTd Ta CaMOBITHOBJIOBATHCS JUISl JOCSTHEHHS
MaKCUMaJIbHO1 TOTOBHOCTI BUPOOHUIITBA.

Jlireparypa

1. Wu, M., Goh, KW., Chaw, K.H., Koh, Y.S., Dares, M., Yeong, C.F.,
Su, E.L.M., Holderbaum, W. and Zhang, Y. (2024) «An intelligent predictive
maintenance system based on random forest for addressing industrial conveyor
belt challenges», Frontiers in Mechanical Engineering, 10, 1383202. Available
at: https://doi.org/10.3389/fmech.2024.1383202 (Open Access).

2.  Wang, M., Shen, K., Tali, C., Zhang, Q., Yang, Z. and Guo, C. (2023) «Research
on fault diagnosis system for belt conveyor based on internet of things
and the LightGBM model», PLOS ONE, 18(3), e0277352. Available at:
https://doi.org/10.1371/journal.pone.0277352 (Open Access).

3. Bzinkowski, D., Rucki, M., Chalko, L., Kilikevicius, A., Matijosius, J.,
Cepova, L. and Ryba, T. (2024) «Application of Machine Learning Algorithms
in Real-Time Monitoring of Conveyor Belt Damage», Applied Sciences, 14(22),
10464. Available at: https://doi.org/10.3390/app142210464 (Open Access).

4. Liu, Y., Miao, C., Li, X, Ji, J.,, Meng, D. and Wang, Y. (2023) «A Dynamic
Self-Attention-Based Fault Diagnosis Method for Belt Conveyor Idlers»,
Machines, 11(2), 216. Available at: https://doi.org/10.3390/machines11020216
(Open Access).

5.  Pulcini, V. and Modoni, G. (2024) «Machine learning-based digital twin
of a conveyor belt for predictive maintenance», International Journal of
Advanced Manufacturing Technology, 133, 6095-6110. Awvailable at:
https://doi.org/10.1007/s00170-024-14097-3 (Open Access).

271



CwminoBuu JI.C.
Hayionanvnuii aepoxkocmiunuti ynisepcumem « XapKigCbKut agiayitiHui IHCIMUumym»

HIAXO0An 10 YIIPABJIIHHA IT-ITPOEKTAMUA
B TAJIY3I TEJEKOMYHIKAIINA

A hybrid approach to managing IT projects in telecommunications was
proposed. The specifics of IT projects in telecommunications, and project
management methodologies were analysed. The proposed approach combines the
structure and predictability of traditional methodologies with the flexibility and
adaptability of agile practices. It allows to better meet the specific needs of
an IT project in telecommunications, while providing a structured framework
for project management.

IT-npoekT B TENEKOMYHIKAIIMHIA Tally3l MarTh OCOOJWBI BIIACTHUBOCTI
Ta BUKJIHMKH, 30KpEeMa CKJIAQJHICTh 1 MacmTaOHICTh, BUCOKI BHUMOTH JO PECYypCiB,
TpUBaJli TEPMIHU BHUKOHAHHS, HEOOXITHICTh JOTPUMAHHS HOPMATHBHUX BHMOT,
a TaKOXX BIPOTIMHICTh 3MIHHM BUMOT IIiJl Yac peaizailii mpoeKTy, Ta MOTPeOyIOTh
CIIBIpaIll MDK KUIbKOMa KOoMaHJaMu. €IWHA METOJIOJIOTIS YNPaBIIHHS MPOEKTAMHU
3a3BUYal HE BIAMOBITAE MEpETiYCHUM TToTpedam.

MeTtoro nomoBiai € anamiz ocobmuBocteil IT-TIPOEKTIB y TeIEKOMYHIKAIISAX
1 MAXOMiB 0 BUOOPY METOOJIOTIH yIpaBIiHHS TAKUMH TTPOEKTAMHU IS JOCSITHECHHS
Kpamux pes3yabrariB B IT-mpoekrax. OOrpyHTOBaHO BHOIp 1 PO3KPHUTO
BMICT TIOpUIHOTO METOAY, IO TMO€IHY€E JIHIAHI Ta THYYKI METOHOJIOTIl
YIPABIIHHS MPOEKTAMHU.

HuHi1 ICHYIOTH JBa OCHOBHHMX KJIACH METOJOJIOTIM YNpaBIIHHA MPOEKTAMU —
miniiHl Ta THYYK [1-3]. Tpaaumiiini miHidHl miaxoau (moxeni waterfall, V-shape,
spiral Tomo) mepembavaroTh UiTKE IUIAHYBAaHHS BCIX €TamiB MPOEKTY Ha HOTO
NOYaTKy, MOCIIJOBHE IX BUKOHAHHS Ta KOHTPOJIb 3a peaii3alielo IiaHy. ['Hydki
migxoau (agile, 3okpema meromosnorii Scrum, Kanban) mosnsiratots B iTepaTHBHOMY
BUKOHAHHI POOIT, aganTanii 10 3MiH, aKTHBHIA y4acTi 3aMOBHHUKA, Yy PEryJsipHUX
neperisgax Iutlany Ta BMmicTy mpoekty [3]. Takox icHywoTh TiOpuaHi Mojen,
10 MOETHYIOTH 111 JABA M1IXO/IH.

Posrmsaemo  Oimpmn gokmagHo  ocoOiumBocTi  IT-mpoektiB  y  ramysi
TEJIEKOMYHIKalliid, SKI  BIUIMBAlOTh HA BHUOIp METOAOJOrIi  yNpaBIIIHHSI
TAaKUMH MPOEKTAMHU.

1. Cxmagnicte 1 wmacmTaOHIcTh. [T-mpoekTn 3a3Buuail  mependayvaroTh

3alydeHHs] 0aratbOX 3alliKaBJICHUX CTOPIH, a CUCTEMH, AKi pO3pOOISIOTHCS, MAIOTh
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BEJIMKUI 00csT Ta ckianHi mpouecu. Lle morpedye nexkoMmno3uIli sk caMoi CUCTEMH,
Tak 1 00cATYy poeKTy (Project SCope), rraHiB HOro BUKOHAHHS Ta MOCTAYaHHS.

2. Pecypcoemnicts. MacmtabH1 IT-ipoekT BUMararoTh 3HAYHMX 1HBECTHIIIM
y BUIIAIl (DIHAHCOBMX pECypCiB, 4acy Ta JIIOJCBKOro kKamitaay. BoHu wacto
nepen0davyaroTh 3aydeHHS JCKUTbKOX KOMaH[ (haxiBIIB 13 PI3SHUMHU HAaBUYKAMH,
3 JIEKUIbKOX OpraHi3aliid Ta/ad0 CTPYKTYpPHUX MIIPO3AUTIB. Y BEIMKUX KOMIAHIfX,
AKUMH 3a3BUYail € OIlepaTopu TEIEeKOMYHIKalii, ICHYIOTh TI€BHI MPOIECH
IUTaHyBaHHS PEeCypciB, 30KpemMa OOJKETYBaHHS, KOJIM PECYpCH IUIAHYIOTHCS
3a3fayierip  MIHIMyM Ha TEpPMIH BiJl MIBPOKY 10 POKYy. 30KpemMa ICHYIOTbH
dopmaiizoBaHi mporecH iHimiamii Ta y3roJpKeHHs MpoekTiB (Project initiation and
project approvement processes), y Mexax AKux (pikCyeThcsi 00CsT 1 OI0/DKET MPOEKTY
1 OCHOBHI O4iKyBaHi pe3ynbTarh. lle YHEMOXJIMBIIOE 3aCTOCYBaHHS THYUYKHX
METOJI0JIOT1{ yIpaBIIiHHS TAKUMHU MIPOEKTAMH B YUCTOMY BUTJISIL.

3. Macwra6ui IT-ipoexTy 3a3BU4ail MarOTh TPUBAJIl TEPMIHM, 1110 OXOILTIOIOTh
KUTbKa MicsIiB a0o HaBiTh pokiB. lle yckmaaHioe MIATPUMKY 3aIy4eHOCTI
3aIliKaBJIECHUX CTOPIH YIPOJOBXK YChOrO MPOEKTY Ta 3a0e3MedyeHHs BiAMOBIIHOCTI
IIJIeH IPOEKTY O13HEC-IIUIAM, a TAKOXK ICHYIOTh PU3UKHU TOTO, IO PIIIEHHS, MPUHAHSATI
Ha paHHIX eTanax MPOEKTY, BTPATATh CBOIO aKTYaJIbHICTh 10 OTO 3aBEPIICHHS.

4. Bumorn, mo 3MmiHOI0OTBCA. Bumorm g0 IT-cuctem 1 mporneci
TEJIEKOMYHIKalli MOXYTh 3MIHIOBAaTUCS, OCKIIbKM MOTpeOHM OI3HECY Ta PHHKY
3MIHIOIOTBCSL 3 4YacoM. BiamoBigHO, y Tmpolleci BHUKOHAHHS JOBIOCTPOKOBOTO
IT-npoexTy MoxiuBa 3MiHa BUMOT. [Ipo€ekTH B ramysi TeJIEKOMYHIKAIlld HaleXaTb
70 KIaciB cepeaHbo- abo BucokorexHojoriyaux (medium-tech Tta high-tech) [4],
[0 BUMAara€ THYYKOCTI fK y IUIaHYBaHHI MPOEKTY, TaK 1 B MPOLECI PO3pOOIIECHHS
muzaiiny IT-cucremu. Yce mepeniyeHe BUMarae THyYKOTO W aJanTUBHOTO MIIXOIY
70 YIpPaBIIHHS TAaKUMHU MPOEKTaMH, 1100 3a0€3MEYUTH BIAMOBIAHICTH MPOEKTY
3MiHaM y TToTpebax Oi3Hecy i TeXHOJIOTIsX.

Otxe, MoxHa Harojocutd, mo IT-mpoexktn B Traimy3i TeaeKOMYyHIKaIli
BHCYBAIOTh JOCTATHbO KOPCTKI Ta CyMepewMBl BUMOTH JO MPOIECIB YIPaBIIHHA
TakUMH TpoekTamu. 1100 3a70BOJIBHUTH III BHUMOTH, 3alPONOHOBAHO T1OPUIHMIA
1IX171, 1110 TTOEAHYE JITHIMHI Ta THYYKI METO0JIOT1T yIIPaBIiHHS MPOEKTaAMHU.

Bignosimao mo ¢peiimBopky SDLC (Software Development Life Cycle —
CTPYKTYpPOBaHUH Mpoliiec po3poOIeHHs MPOTPAMHOT0 3a0€3MeYeHHSs ) KUTTEBUHN 1TUKII
IT-npoexTy MICTHTH TaKl €Tamnu: MJIaHyBaHHs, 301p Ta aHaJl3 BUMOT, IPOEKTYBAHHS,
peaJizarlisi, TeCTyBaHHS, pO3TOPTaHHS, CYNIPOBIJ 1 miaTpuMKa [1].
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Puc. 1. XXurresnii mukn [T-ipoekty Binnosinuo g0 SDLC

VY Mexax 3amporoOHOBAHOTO MIAXOAY IMepeadadyeHo 3acTOCyBaTH JIiHINHE
YIOPABIIIHHS MPOEKTOM Ha MOYATKOBUX €Tanax — IHiauli Ta MjiaHyBaHHS MPOEKTY,
aHayizy Ta BucokopiBHeBoro ausaiiny (HLD — High Level Design), a Takox min gac
¢inanpHOrO TectyBaHHs (inTerpariiini Tect Ta UAT — User Acceptance Testing),
pPO3ropTaHHs i MocTayaHHs 3aMOBHUKY. Bech mpoliec perytoeTbesi BUCOKOPIBHEBUM
IUTAHOM MPOEKTY, 110, 30KPEMA, BCTAHOBIIIOE YAaCOBI MEX1 IMPOEKTY Ta MO0 €TalllB.
Etan cynpoBomy ¥ TIATpUMKM 3 OISy Ha 3alpONOHOBAHUN  MIAX1A
HE pO3TIIAJAETHCS, OCKUTBKHY 3a3BHUYAll PEai3yEThCS B MEKaX OKPEMOTO MPOEKTY .

VYrpaBniHHS peani3alicio MPOEKTY, siKa nepeadadac HU3bKOPIBHEBUN JTU3ailH
(LLD - Low Level Design), 6e3nocepenHbo peanizallito, a TaKOX KOMIIOHCHTHE
TECTYBaHHS, 1 MOXE BUKOHYBATHUCS MapajieIbHO PISHUMHU KOMAaHJIaMU, MPOBOJAUTHCS
3a THYYKMMHU METOJoJIorisiMUA. BuOip OKpeMoi MeTomoJorii MoXKe JeleryBaTHCS
KOMaH/Ii, aje¢ BCTAaHOBJIOIOTHCS KOHTPOJbHI TOUKH JIJII CHHXPOHI3allii BIAMOBIIHO
10 TJI00aJIbHOTO I1aHy. PoO0oTa OKpeMoi KOMaHIu B MEXKax peajiizallii peryJroeTbes
JOKAJIbHUMHU TUTAHAMHM TPOEKTY, MEXKI1 AKUX CUHXPOHI30BaH1 3 II100aIbHUM TUIAHOM.

PLANNING ANALISYS HLD AGILE CYCLE (S) UAT DELIVERY
o TEAM 1 N
LD IMPLEMENTATION QA - -,
' ]
e e e e = == e e e e e == e e == e s = s s s === = == L]
TEAM N

Puc. 2. I'it6punnuii sxutteBuit uuki [T-npoekty

[HCTpyMEHTOM [IEKOMMO3UIll CKJIAJHOTO TMPOEKTY € WOro BHUKOHAHHS
B JIeKiIbKa (a3, KOXKHA 3 SKUX Iepeadadyae onucaHi BUIIE €Tany W 3aBepIIyEThCS
NOCTa4YaHHAM (QYHKLIOHANTY, 110 3a0e3nedye peai3alilo MeBHOI Ol3Hec-moTpedu
3aMOBHHMKA. Y IbOMY pasi Ha eTami IJIaHyBaHHS MPOEKTY BU3HAYAIOTH MEXI
UIA KOKHOT Horo ¢asu. da3um MPOEKTy MOXKYTh BHKOHYBAaTHUCh IOCIIJOBHO T
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a/abo mapanenbHO, MaTH PI3HUN HaOlp BUKOHABIIIB, 30KpeMa KUTTEBUHN UK KOKHOT

¢da3u rIaHyeThCs BIAMOBIAHO 10 ONTUCAHOTO BUIIE T10PUTHOTO MiAXOMIY.

PHASE 1

ANALISYS HLD AGILE CYCLE (S) UAT DELIVERY

PHASE 2

PLANNING ANALISYS
ANALISYS HLD AGILE CYCLE (S) UAT DELIVERY

PHASE N

ANALISYS HLD AGILE CYCLE (S) UAT DELIVERY

Puc. 3. I'iopunuunii xutteBuit uki [T-npoexTy 3 nexinpkoma dhazamu

3anpornoHoBaHMM  miaxig g0  ymnpaBiiHHS  [T-mpoexktamum  moegHye
CTPYKTYPOBaHICTh 1 TiepeAdadyBaHICTh TPATULINHUX METOO0JIOTIN yIpaBIiHHS
MPOEKTAMHM 3 THYYKICTIO Ta aIalITUBHICTIO Cy4acHUX MiaXoiB. Bin gae 3Mory kpaiie
3aI0BOJIBHUTH  ocoOnuBi  noTpeOu IT-mpoekTiB y ramy3l TeleKOMYHIKalii
Ta BOJHOYAC 3a0e3medye CTPYKTYypOBaHUN (PpEeWMBOPK /I YIPaBIIHHS MPOEKTaAMHU.
Jlekommosuiis Ha okpemi ¢asm Ta irepamii B Mexax agile mumxiy mae 3mory
MOKpPAIIUTH KEPOBAHICTH 1 MPOTHO30BAHICTH B YNpaBiiHHI ckiaguumu [ T-poexkramu.
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Tecaenko I1.0O., Ckxomniun P.II., Timuuncbkuii 0.0., Jlooaye M.B.
Hayionanvnuii ynisepcumem « Odecvka noyimexuikay

HUA®POBI IBIMHUKMU B IT-ITIPOEKTAX

The report examines the concept of using digital twins in IT project
management as a tool for data integration and predictive analysis. The digital twin
Is presented as a dynamic life cycle model that combines information from code
repositories, task management systems, CI/CD processes, and ERP environments.
This will provide the ability to display product architecture, resource schedules,
quality indicators, and risks in real time. The result is the formation of an integrated
project «mask» that increases transparency, adaptability, and management accuracy.

CknagHicTh Ta JUHAMIYHICT CY4YacHOTO Oi13HEC-CEpEe/IOBUINA BUMAraroTh
IHHOBAIIMHUX MIAXOAIB A0 ympaBiiHHs mnpoektamu. [ltyunwmii intenext (II),
MamHHe HaB4yaHHd (MH) Tta Benuki MoBHI Mojeni mnporpamyBanHs (LLM)
3aCTOCOBYIOTHh Y TMPAKTUKaX YIPaBIiHHA MPOEKTAMU JI0 BCIX JECATH Taly3siX
3Ha"b 3a PMBOK [1].

ITy4nnii 1HTEIEKT BUKOPUCTOBYIOTH [JISl YIPaBIIHHS 00CsSTOM, rpadikom
poOIT, BapTICTIO, SIKICTIO, PU3UKAMH, PECYpCaMHU, 3aKyMHIBISMU, KOMYHIKAIIIELO,
3aIlikaBJICHUMH CTOpOHAaMM Ta iHTerpamietro. Ile ™moke OyTu aBTOMaTH3aIlis
NOBTOPIOBAHUX 3aBJaHb 1 MOHITOPHHI y PEXKHMI pEaIbHOro 4acy, 3a0e3leueHHs
IPOTHO3HOT AaHANITUKY Ta 3aTyUYEHHS 3al[IKaBIEHUX CTOPIH.

[loenHaHHs MepedOBUX TEXHOJOTIM MITYYHOTO IHTENEKTY 3 TpaJuLIMHUMHU
3aco0aMu yMpaBliHHS TPOEKTAMU € TEPCIEeKTUBHUM Ta 3a0e3MeurTh YCHIIIHEe
3aBeplIeHHd MNpoekTiB. OMHIEI0 3 TaKUX TEXHOJIOT € 1UppoBl ABIHHUKU
(digital twins, DT) [2], 1m0 CTBOpIOIOThCS Ha CTHKY I1HXEHepii, iH(GopMamiiHuX
TeXHOJIOTiH, aHATITUKK JaHUX Ta IITYYHOTO iHTENEKTy. IX po3pobneHHs mependadae
KUIbKa €TaITiB, 1[0 BUKOHYIOTh MIKIUCIUIUTIHAPHI KOMaH]IH.

Hacamnepen 1e I1HXKEHEpU Ta MPOEKTYBAIbHUKH, SKI  BIANOBIAAIOTH
3a 1MoOyA0BY (DI3WYHUX 1 JOTIUHHUX MOjeNIed 00’ekTa (KpEecJIeHHs MOCTY, IpolecHa
cxema BUpOOHHULTBA, cTpykTypa IT-npoekrty). Jam ¢axisui 3 IT Ta nporpamHoro
3abe3reueHHs OynyroTh IUGPOBY Komito y Buriasa 3D-mopenent, cumysisiin
a6o 1HdopManiitHux mozeneit, 3okpema BIM y oyniBauirsi abo CAD/CAE-cucremu
JUTSI MAIIMHOOY Ty BaHHS.

Anamituku nanux 1 gaxisui 3 HII po3pobistoTs anroputmMu ajis 00poOiIeHHs

peanpHOi  i1HGoOpMaIli, NPOTrHO3yBaHHS CTaHIB 1 ONTHMI3AIli MapaMmeTpiB.
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Tyt BukopucroByroThcsa ML-Momenl, MmO «OXUBIAKOTHY UU(PPOBUN JBIAHUK.
CucremHi 1HTErpatopu 3a0e3neuyroTh Mia’e€qHaHHs HudpoBoro AsiHuKa 10 10T,
ERP-cucrem, SCADA uu npoekTHHX 0a3 JaHUX, 110 Ja€ 3MOTy B pealbHOMY Yaci
OHOBJIFOBATH CTaH BIpTyaabHOI Korii [3].

B ynpasmiaai npoektamu DT 3acTOCOBYIOTH ISl MOJENIOBAHHS PO3KJIAIB,
inTerpauii KPI ta ananizy cuenapiis, mo0 nepen0adyuTi 3aTPUMKA YU TIEPEBUTPATH.

Konneniis 1mudpoBux JBIMHUKIB IUIKOM MOXe OyTH BIpPOBaKeHa
1 B ympaBniHHl [T-mpoektamm, Xoua TyT BOHa Ma€ 1HINY HPUPOJY, HIK y pasi
3 GI3UYHUMH 00’€KTaMH (MOCTH, MAIIMHU 4 3aBoju) [4]. SAkmo B iHXeHepii
1udpoBuit NBIHHUK — e 3D-Moenp, Mo 1M1 €JHaHa 10 JUKEepell OHOBJICHHS JaHUX,
To B IT-npoekrax nudpoBuil BIMHHUK € IHTETPOBAHOIO MOJEIUIIO KUTTEBOTO LUKITY
npoexty. Moro mmpposa «Macka» BiITBOPIOE MOTOUHHII CTaH, 0OCAT BHKOHAHOTO
POJYKTY, PECYPCH, PU3UKH ¥ POTHO3HI CIIeHAapii.

Ines DT B IT-mpoektax po3BuBaetrbcs y cdepax DevOps, ynpaBmiHHS
noptdensmu  mpoekTiB  (PPM), kibepOe3nexku Ta ympaBiiHHA pu3ukamu [5].
Tyr DT Oyayerbca He Ha Kepenax OHOBIEHHS 1H(opmalli, a Ha JaHuX
13 pemo3uTOpiiB KOAYy, CHCTeM BiactexxeHHs 3aBmanb (Jira, Trello), CI/CD-
naiirmiaiiniB, ERP-cucrem, joriB ekcrutyarariii Ta 3BOpOTHOIO 3B’ 513Ky KOPHCTYBaviB.
Tobro uudposuii aBiiHuk [T-mpoexkTy — 1e y3rogxeHa auHAMIYHA MOJIENb,
o0 00’ €HYy€ BCIO 1H(GOPMAIIIIO TTPO MPOEKT Y PECATBHOMY Yaci.

Otxe, DT nnst IT-ipoekTy BiATBOPIOE:

~ CTPYKTYypy IPOrpaMHOro NpoaAyKTy (apxiTekrypa, Moayii, API, 3a5exHocTi);

~ KajleHjapHuii Ta pecypcHuii rpadik (tasks, milestones, posmorin mrozeii 1 gacy);

— moTouHwui nporpec (mani 3 Jira / GitHub);

- skicTh (baru, TectoBi MeTpuku, code coverage, CI/CD-cratycn);

~ PHU3HKH Ta ClieHapii (3aTpUMKH, HECTaua PECypcCiB, TEXHIYHI OOPIH).

3aB/sIKM [IbOMY MEHEDKEPH MPOEKTY OTPUMYIOTH AuHamivauii twin dashboard,

JIe B peaJibHOMY 4Yaci BUJIHO HE JIMIIE CTaH MPOEKTY, a i MPOTHO3HI CLIEHAPIi.

BucHoBok

Hudpposuii npiiiHuk B IT-mpoekTi — 1ne BIpTyalibHa «MacKa» YIpaBIIHHS
IPOEKTOM, sIKa 1HTETpy€e BCl JaHl 3 PI3HUX CHUCTEM 1 JIa€ 3MOry poOUTH CUMYJIALI],
IPOrHO3yBaHHs Ta ontumizauito. lle He mpocrto mambopa, a AMHAMIYHA MOJEIb

KUTTEBOTO ITUKITY, KA BIITBOPIOE peaTbHUN CTaH MPOEKTY B OYyIb-IKUIT MOMEHT.
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2Iv6iscoKuil OepacasHuii yHisepcumem 6e3nexu HeummeoisaibHOCmi

BUKOPUCTAHHS U®POBUX TEXHOJIOTTiA
JUISI PEAJII3ALI TPOCKTIB
PO3BUTKY IH®OPACTPYKTYPH PETTOHIB Y MICJISIBOCHHU YAC

The feasibility of using digital technologies for the implementation of regional
infrastructure development projects in the post-war period has been substantiated.
A comparison of traditional and digital methods of infrastructure project
management has been carried out. A scheme for integrating digital technologies into
infrastructure project management processes has been proposed, and the components
of their effectiveness have been substantiated.

[TicnsiBoenHa BinOynoBa iHPPACTPYKTypU B perioHax YKpaiHH € HEeMpPOCTHUM
3aBaaHHsAM. g #Moro  po3B’si3aHHA ~ HEOOXIHO  pealli30BYyBaTH  MPOEKTH
Ta BUKOPUCTOBYBAaTHM HOBHM IHCTpyMEHTapiil [JIs YNpaBIiHHA HUMHU. [neTbes
HE JIMIIE MPO BIIHOBJEHHS JOpIr uM OyaiBeNlb, a IPO MOBEPHEHHS LUIMX CHUCTEM
KUTTE3a0€3MEUeHHsT  HAaceJeHHs rpoMaj. Big HHMX 3aleXuTh EKOHOMIKA,
NOBCSAKJICHHU KoMm@opT 1 Oesneka mroaei. CpitoBuid 0ank 2023 poKy OIL[IHUB
notpeOu Ha BigHOBIEHHS YKpainu B monan 400 mimespaiB momapis CIIA [1].
s uudpa noci 3pocrae. ¥ TakMx yMOBaxX HEMA€E MOKIMBOCTI F€HEPYBATH BUIIAKOBI
yIpaBIiHCBKI pimeHHs. HeoOxigHl ynpaBiiHCBKI 1HCTPYMEHTH, SIKI JaayTh 3MOTY
KOHTPOJIIOBAaTH pEajizallif0 MPOEKTIB, a TaKOX CIOCTEpIraTd pealbHy KapTHUHY
Ha KOXKHOMY eTar iX peamizamii. Came TyT Ha NepuioMy IjIaHi MOCTalTh IU(POBI
TEXHONOT1l, M0 TepecTand OyTH JUIIE «JOTOMOTOI» Ta TEPETBOPUIIHCS
Ha OCHOBY YTPAaBIIIHHS CKJIAIHUMHU MTPOEKTAMHU.

[lpuknanu 1HIIUX KpaiH, SKI BXXE MPOXOJWIM MacliTaOHE BiJTHOBJICHHS
micis  KOHQUIIKTIB YW  CTUXIHHUX  JIMX, MATBEPAWIM TaKe IOJIOKEHHS.
Komu  BukopuCTOBYIOTH  reoiHpopMauiiiHi  cucrtemu,  BIM-monentoBanHs,
1MppoB1 JIBIMHUKK Ta aHATITUKY IIOKAa3HUKIB, MIBUAKICTH 1 TOYHICTh pIIlICHb
3poctae B pasu. lle He nuie mpo TEXHIKY YU IMporpaMHe 3a0e3MeueHHs — 1€ CIoci0
3BECTH B OJHE I0Je 1H(OpMAaIlilo BiJl PI3HUX YYACHUKIB IMPOEKTIB 1 MpaIfOBaTH
3 HUMH SIK 3 €IMHOI cucTeMmoro. J[ns YkpaiHu Takuil miAxia € BKpaill BaXJIMBHUM.
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VY 1ipomy pasi HeoOXiTHO OJTHOYACHO BIAHOBIIIOBATH T€, 110 3PYWHOBAHO, 1 3aKIaJaTH

OCHOBY ISl PO3BUTKY 1HPPACTPYKTYPH HA JECATKH POKIB YIIEPE.

YrpasniHas
y  MICISIBOEHHHM

TEXHOJIOTIH.

Bouu

1 TOYHICTh PO3PAXYHKIB.

ABanis

1H(paCTPyKTYypHUMU

tabmmm 1

JEMOHCTPY€E, IIIO

POEKTAMHU

3a0€31e4yIoTh

1HOPACTPYKTYpHUMU  TPOEKTAMU  PO3BUTKY  PETIOHIB
nepiog  HEMOXJMBe  0€3  YHNPOBAXKEHHS  LHUPPOBHUX
3a0e3MeuyloTh KOOPAMHAIIO i, TPO30PICTh MPOIECIB

mudpoBl  METOAM  YMPaBIIHHS

3HAYHO  BHIIUNA  pIBEHb

OTEePAaTUBHOCTI, TOYHOCTI Ta MPO30POCTI MOPIBHSAHO 3 TPAMAULIIMHUMH IT1IXOTaAMH.

Ta6auusa 1. IlopiBHSHHS TpaaiuLIMHUX 1 LUUPPOBUX METOAIB YIPABIIHHS

1H(PACTPYKTYPHUMHU TPOEKTAMHU

Kpurepiit

Tpanuiiiiai MmeToau

Hudposi meroau

30upanHs Ta

Pyune 36upanns iHpopmaiii,

ABTOMaTH30BaHe 30MpaHHS

00poOneHHs narnepoBi JOKYMEHTH, iHdopwmariii 13 cencopis, GIS, BIM
iH(opmarii JOKaJIbHI 0231 JaHuX Ta BIIKPUTHUX JIKEpPET
Bizyamizauis JIBOBUMIpH1 KpECIECHUKU Tpusumipsi mozeni (BIM),
IIPOEKTY Ta CTaTUYHI CXEMHU u(poBi ABIMHUKH, IHTEPAKTUBHI
KapTH
Koopaunartist Tenedon, enexrponna nomra, |OnnaiH-TIaTHOPMHU yIIPaBIiHHS
yYaCHUKIB Gbi3uyH1 Hapaau IIPOEKTAMHU, CIIUIBHUI JOCTYII
JI0 MOJIeJIeH 1 KapT
[TpuiinsTTs OcHoBaHe Ha J0CBil Ta AmnanituyHi atdopmu,
pllIeHb IHTYIllT KEpIBHUKA CLIEHApHE MOJICIIOBAHHS,
IITYYHUHN 1HTEIEKT
Kontpons [lepionnuHi BUi3au HA 00’ €KT, |MOHITOPUHT y peXUMI PEaIbHOTO
BUKOHAHHS ($oTO- Ta MUCHMOBI 3BITH yacy 3a JIONnoMororo nudpoBux
pooIT JATYUKIB 1 JPOHIB
OHoBIeHHS Tpusaia npouenypa ABTOMaTUYHE OHOBJICHHS
JOKYMEHTAIll  |TIOTOJKEHbB 1 IPYKY 1uppoBUX MojIeIeH Ta 3BITIB
y CIIJIBHOMY CEPEeIOBHUIIT
OuiHOBaHHS 3aJIe’KUTh B1JI JOCBIAY BukopucTaHHs alropuTMIB
PHU3HKIB EKCIEPTIB MPOTHO3YBaHHSA Ta aHAII3Y
BEJIMKHX JaHUX
Bapticts Bucoxka uepes mi3He BUABICHHS | SHIKYETHCS 3aBASKH PAHHBOMY
MTOMMJIOK BUSIBJICHHIO BIJIXWJICHB BiJI IJIaHY

3aBasku BukopuctanHio GIS, BIM, uudpoBux OBIHHMKIB Ta aHATITUYHHX

maThopm

JIOKYMEHTAIII1.

3MEHIITYFOThCSI
Y upomy pasi

YacoBl BHUTPATH

CKOPOYYETHCSI PU3UK TOMUJIOK,

Ha Hi,Z[FOTOBKy W  OHOBJICHHS

a KOHTPOJIb

3a BUKOHAHHSM pOOIT cTae 6e3rnepepBHUM 1 00’ €KTUBHHM.
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Y micnSBOEHHMX YMOBaxX, KOJHM HEOOXIJHO OJIHOYAaCHO BiJHOBIIOBATH
3HAYHY KUJIBKICTh O0’€KTIB IHPPACTPYKTYpU Ta €(PEKTHUBHO PO3MOAUIATA OOMEXKEHI
pecypcu, mepeBara HMUGPOBUX THCTPYMEHTIB HaJ TPAAUIIHHUMU METOJIAaMU CTa€E
BUPIIIAJILHOIO IS JIOCATHEHHS TMOCTaBlIeHMX Iuiei. s utrocTparii iHTerparii
UGPOBUX TEXHOJOTIA Yy TMpOIeC YMNpaBliHHSI 1HOPACTPYKTYPHUMU MPOEKTAMU
MOKHA PO3MVISTHYTH MPUKJIIA] y3araabHeHoi cxemu (puc. 1), ne moeanano GIS, BIM
Ta aHATITHYHI IJIaTHOPMH.

BxizHi JaHi: reonpocTOpOBi
\ KapTH, TeXHIYHI DacTopTH,
‘ ¢inaHCOBI 3BiTH

.

IIpuitasTrs -
YIPaBIIHCHKHX . C—_
AHaniTHYHI ] pimeHs mijx gac _
[ wiaThopMu 3i peaizanii npoekTiB GIS-ananiTika Ta
\ SLEE ', PO3BHTKY IIpOCTOpOBE
"~ [OpOTHO3YBaHHAM . iHppacTpykTypH e
e perioHiB y -

MMICISBOCHHHH Yac

/ BIM-moznemoBaHHA
00’€KTiB Ta KOIITOPHCIB

Puc. 1. Cxema inrerpariii mupoBUX TEXHOJIOTIH
y MPOLECH YNPaBIIHHS IHPPACTPYKTYPHUMH MPOEKTAMU

3 MareMaTU4yHOTO MOIJISIAY €PEeKTUBHICTh IHTErpaiii HUPPOBUX TEXHOJOTIH

y MPOEKTHUN MEHE[KMEHT MOKHA OMTUCATH SIK ONTUMI3AIi0 QyHKIIIT
E= f(Q,T,C), (1)

ne E — edexTuBHICTH yrpaBiIiHHSA;
Q — SKICTh BUKOHAHUX POOIT;
T — TpUBaJICTh IPOEKTY;
C — 3aranbHi BUTpaTH.
[HudpoBi IHCTpYMEHTH BIUIMBAIOTh OJHOYACHO HAa BCI TpU 3MIHHI —
miaBuIy0Th Q, ckopouyioTh T i ontumisyots C.

ANrOopuT™M  ynpoBa/UKEHHS ~— UUM(POBUX  IHCTPYMEHTIB  Iependadae
MOCJTIIOBHICTh J1H, SIKa TOYMHAETHCS 13 30MpaHHS Ta IMOIMEPEIHBOrO OOPOOJIECHHS
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iHdopmarii. Ha erani mnanyBaHHS (GOPMYIOTHCS IUII Ta MOKa3HUKUA €(EKTHUBHOCTI,
BUKOHY€ETHCSI TIPOCTOPOBUN aHANI3 Ta BU3HAYAIOTHCS MPIOPUTETH 3 BUKOPHUCTAHHSIM
reoiHpopMalifHX TOKa3HWKIB. Jlami, Tig dYac TPOEKTyBaHHS, MHQPPOBI
mozeni (BIM, 3D-Bigyamizaiiii) IHTErpylTbCsl 3 TEXHIYHOI Ta KOLUTOPHUCHOIO
JOKYMEHTAIIIE€I0, 10 Ja€ 3MOTY MPOpaxyBaTH KiIbKa BapiaHTIB peati3allii MpoeKTY.
Ha erami BuKOHaHHS MPOEKTIB HUGPPOBI JBIMHUKKA Ta CHUCTEMH MOHITOPUHTY
B PEXHUMI peajJbHOTO 4Yacy BIACTEXKYIOTh pe3ynbTatd poOiT. BomHouac wmomymi
IITYYHOTO 1HTEJIEKTY aHai3yloTh BIAXWUJIEHHS Ta MPONOHYIOTh ONTHUMI3alliiHl i
1010 peati3allii MpoeKTiB. BaxmuBuMu € Mporiec MOHITOPUHTY, SIK1 TTepeadadaoTh
BUKOPUCTAHHS  HAKOMWYEHUX  [OKA3HUKIB  JJis  OL[HIOBAaHHS  pE3yJbTaTiB
Ta (OpMyBaHHS PEKOMEH/IAIIIN [T MaOYTHIX MTPOEKTIB.

BaxyBuM  1HCTpyMEHTOM ONTHUMI3AIlli € MaTreMaTUYHE MOJICJIIOBAHHS
IPOILIECIB, IO A€ 3MOTY KUIBKICHO OI[IHIOBaTH BIUIMB PI3HUX YMHHUKIB TIPOEKTHOTO
CepelloBHUILA Ha KIHUEBUM pe3yibTaT (IPOAYKT MPOEKTY). EQexTuBHICTh LIUPPOBOTO
CYNpPOBOAY MOKHA BUPA3UTH TaKOIO (DYHKITIETO:

n
2 Wi -Q;
-1

Eq :ITT' 2)

ne Eq — iHTerpanpHuii NOKa3HUK €(PEKTUBHOCTI HUPPOBOIrO CYIPOBOY IIPOEKTIB;
Qj — 3HaYEHHS OKPEMOTO SKICHOTO ITOKa3HUKA (TOYHICTh IJIAaHYBaHHS, INIBUAKICTb
00po6ieHHs 1HpopMaIlii, CTymiHb aBTOMATHU3AIli1 TOIIIO);
W; — BaroBuii Koe(iieHT BasKINBOCTI OKPEMOTO SIKICHOI'O TIOKA3HUKA;
T —3aranbHa TPUBAIICTh BUKOHAHHS MPOEKTY;
C — BuTpaTH Ha peaizailito IPOEKTY.
OnrumiszauiiiHe 3aBlaHHsA Hojsrae B MakcuMizauii Ey 3a ymMoB oOMexeHHX
pecypcie C Ta yacoBux mMex T :
maxEq 3aymoe C<Cmax, T <Tmnax- (3)
Bucnosku. 3acTocyBaHHS BIAKPUTHUX JAHUX Jla€ 3MOTYy aBTOMATHUYHO
OHOBIIIOBaTH BXiAHI mapamerpu Mmozemi. lle ocoOmmBO BaKiIMBO B MICISBOEHHUX
yMOBax, KOJIM COI[laJbHO-€KOHOMIUHI Ta TEXHIYHI TOKAa3HUKU 3MIHIOIOTHCS
nuHamiyHo. IlITyyHui iHTENneKT, IHTETpOBaHWI Yy MpOIEC aHami3dy, JJoNoMarae
MPOTHO3YBAaTH PHU3HMKH, MOJEIIOBATH aJbTEPHATHBHI CIIEHApii Ta MPOMOHYBATH
BapiaHTH PIlllEHb, M0 MIHIMI3YIOTh BHTPATH W CKOPOUYYIOTh TEPMIHM peari3allii.
Mertonosnoris  1udpoBoro CynpoBoay He Juiie 3a0e3nedye  edEeKTUBHICTh
YOPAaBIIHHS TPOEKTaMH, aje W CTBOPIOE MEPEAYMOBH I CTAJOTO PO3BUTKY
1H(PaACTPYKTYpH B JOBrOCTPOKOBII MEPCIIEKTHUBI.
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Hayionanonuti npupoonuuuii ynieepcumem Yxpainu

2 lIv6iscoruii HayioHanbHuti Meouynuil ynisepcumem imeni Januna I anuyvkozo
3 IIvbsicurutl OepacasHull yHisepcumem 6e3nexi HeummeOisioHOCHI

THO®OPMAIIINHO-AHAJITUYHA MOJEJD
OLIIHEHHSI PECYPCHOT'O MOTEHIIAJY
JUISI PEAJII3ALIIT TPOEKTIB EHEPTO3ABE3IEYEHHS
JJOMOT OCIIOJAPCTB

The feasibility of assessing the resource potential of household energy supply
projects based on organic waste has been substantiated. An information and
analytical model has been proposed, on the basis of which a decision support system
has been developed to assess the resource potential of household energy supply
projects based on organic waste. To account for the variability of waste generation,
a stochastic modeling module based on the Monte Carlo method has been
implemented. It provides for optimization based on the criterion of maximizing
energy output under conditions of limited budget and resources.

Po3BUTOK ne€leHTpaTi30BaHOi EHEPreTUKH Ta MparHeHHs 10 EHEePreTHYHOl
ABTOHOMHOCTI Ha PIBHI TIpOMaJ 3yMOBIIOIOTh aKTYaJbHICTh YIPOBAIKEHHSA
MIPOEKTIB €HEPro3ade3NeueHHs] IOMOTOCIOIapCTB HA OCHOB1 OpPraHIYHMX BIJTXOIIB.
YTBOpEHHS 3HaYHUX OOCSTIB XapYOBUX 3AJIMILKIB, TOOIYHOI CUIBCHKOTOCIIOAAPCHKO1
OPOAYKINi Ta 1HIKUX OI0PO3KIIAJIHMX MaTepiajiB CTBOPIOE MOTCHIIIWHY CHPOBHHHY
0a3y mna BupoOHuuTBa Olora3y [1]. IlepeTBopeHHs LBOTO pecypcy B €IEKTPUUHY
Y1 TEIUIOBY €HEPrilo Jla€ 3MOTYy OJIHOYACHO PO3B’S3aTH JBI MPOOJIIEMU — 3MEHIIUTH
HEraTMBHUM BIUIMB BIAXOJIB HAa JOBKUUIA Ta NIABUUIUTH DPIBEHb EHEPreTHUYHOI
oesneku  omorocnonapctB [2]. Omnak ansg e(EeKTUBHOTO TUIAHYBAHHS TaKUX
NPOEKTIB ICHYE TOTpeda y CTBOPEHHI 1H(MOpPMAILIIHO-aHATITUYHOI Mojenl, sika O
JorioMarajia OIliHIOBAaTH HAasBHUW PECYPCHMM TMOTEHIa)l, 3Bakarouu Ha (¢I3UYHI,
€KOHOMIYHI Ta CTOXaCTUYHI YWHHHUKUA TMPOEKTHOIO CEPEOBUILNA T'POMAIU
a00 KUTJIOBOT'O MACHUBY.

[TepuiuM eTamnoM OIiHIOBAaHHS € BU3HAUYEHHSI 00CATY OpraHidYHUX BIAXO/IB, SIK1
YTBOPIOIOTHCA B Mekax rpoManu. Hexall 3amana mMHOXXMHA jaomMorocrnogapcts H,
KOJKHE 13 SIKUX Ma€ CBiH |- iHaekc. Piunuii oOcar opraniynux BiaxoniB Wi (Kr/pik)

JUTSL IOMOT'OCIIO/IApCTBA MOKHA BU3HAYUTH 32 (POPMYIIOIO
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n

Wi = ¥ (dik - fik) » (1)
k=1

e N — KUIBKICTh KaTeropid OopraHiyHUX MPOJYKTIB (oBOoYl, GPYKTH, XJ11000YyI0UHI
BUPOOU TOIIIO);
ik — cepemnst Maca K -ro mpoyKTy, CIIOXKHTOrO i -M JOMOTOCIIOJAPCTBOM 32 PiK;
fix —dJacTka BIAXOJIIB AJIS BIAIIOBIAHOI KaTEropii.
CyMmapHuili piyHUN OOCAT OpraHiuHMX BIAXO[IB, OTPUMAHUN 13 TpPOMaJH,
BHU3HAYAETHCS 32 BUPA30M

Wigtal = 22 W; . (2)
ieH
Jlns npuxiagy po3rSTHEMO PO3PaxXyHOK OOCATYy YTBOPEHHSI OpraHidyHUX
BIIXOMIB /ISl TPHOX JOMOTOCIOAapcTB (Tad. 1).

Tabaunus 1. PesynbraTté po3paxyHKy piyHOTO OOCSTY YTBOPEHHS OPraHIYHHX

BI/IXO/IIB
J(OMOrOCTIONApCTEO OBoui DpykTH X11i600ym04uHi W,
(xr, % BigxomiB)|(kT, % BiAX0maiB)| (KT, % B1AX0/iB) KI/pIK
1 200, 0.15 150, 0.20 50, 0.10 65.0
2 180, 0.12 120, 0.18 60, 0.08 51.6
3 250, 0.14 200, 0.22 70,0.12 84.4

HacTtynmHuM eTamoM € BU3HAYEHHS KITBKOCTI 6iora3y, KM MOXHa OTPHUMATH
criocoOom aHaepoOHOTO 30po/KyBaHHS BigxoxiB. Jlims i-To momorocmomapcTsa
o0Ocsr 6iorasy B; (M*/pik) o0unciaroeThCs 32 HOPMYIIO0

Bi =W - 77conv - 3)
1€ Neony — KoedilieHT Buxomy Oiorasy, M’/Kr, SIKMH 3aJ€KUTh Bl BMICTY CYyXOi
PEYOBHHM Ta 010PO3KIAHOT OpPraHIYHOT YACTHUHHU.

CymapHuii piuHMM oOcAr BuUXOAy Olorazy sl TpOMaaud PO3PaXOBYETHCS
3a (hopmyoro

Brotal =_Z B . (4)
ieH
OtpruManuii 0iora3 BHU3HAYAE€TbCS IEBHUM EHEPre€TUUHUM EKBIBAJIEHTOM,
IO 3aJIEKUTh B BMICTY METaHy W TEIUIOTH HOro 3ropsHHs. EHepreTnuHMii

noreHuian E; (xBT-ron/pik) s 1oMorocnonapcTsa Mo>kHa 00UUCIUTH 3a (POPMYJIO0
Ei =B "PCH, 'LHVCH4 “Tleng > (5)

ne PCH, — YacTKa MeTaHy B biorasi;
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LHVcH , — HIDKYA TEIUIOTa 3TOPSHHS METaHy, KBt ron/m3;
Meng — KOCPILIIEHT KOPUCHOT Ail MEPETBOPEHHs 0iorasy B €IEKTPOCHEPTiIO.

CymMmapHuil eHepreTHYHUH NOTEHI1all TPOMaIU PO3PAXOBYETHCS 32 (OPMYIIOI0

Etotal = Z E; . (6)
ieH
3 MeTOw OIiHIOBaHHS €(EKTUBHOCTI BUKOPUCTAHHS OPTraHIYHUX BiJIXOJIIB
JUISL €HEPreTUYHUX TNOoTped TrpomMaau JAOLUIBHO 3aCTOCOBYBATH I1HTErpaIbHUMN

MOKA3HHUK €HEPTreTUYHO1 €(PEKTUBHOCTI:
— Etotal (7)
P ]
dem
1€ Pgem — plYHE €HEProCHOKMBAHHS IPOMAIH.

Ieﬁ‘

SIKImo 3HAYeHHSA TIOKa3HHMKA lgff TepeBHINye OAMHHIO, TO TOTEHIIaNl

BUPOOJICHOT €HEPrii 3 BIIXO1B 31aTHUH MOBHICTIO MOKPUTH PiUHI MOTPEOH TPOMAJIN.

3Bakarun, MmO OOCAT BIAXOMIB 3MIHIOETBCS 3alIC)KHO BiJ CE30HHOCTI,
XapyoBUX 3BUYOK HACEJICHHS Ta IHIIUX BHUMNAAKOBUX (akTopiB, 10 MOJeNi
3alpoOBAXKY€TbCsl  CTOXAacTUUHUM  miaxifg. OOcAr BiAXOMIB g KOXHOTO
JIOMOT'OCTIOJaPCTBA PO3TIISAAETHCS SIK BUMAIKOBA BEIMYMHA:

2
Wi ~ N (’M‘Ni’GWi)’ (8)
JIe [y, — CepelHe 3HAYCHHS o0csry BIOXOIB;

GVZV_ — aucriepcis o0csATy BIIXOIB.
1

OdikyBaHUI E€HEPTreTUYHHM TOTEHIAJl TPOMAJaUu 3 OTJIsAAy Ha HWMOBIPHICHY
OpUPOAY Mpoliecy OOUUCTIOETHCS 32 (POPMYIIOIO

E[Etotal]: 2 E[Wi]‘ﬂconv‘pCH -LHVcy “Teng - 9)
ieH 4 4

JUis  po3B’si3aHHSA  3a4adl  MakcuMizalli  €()EeKTUBHOCTI  IPOEKTIB
€Hepro3ade3NeueHHs]  JIOMOTOCIIOJIApCTB  HAa  OCHOBI  OpPraHIYHHUX  BIiJXOJIIB
3a HasBHUX OOMEXEHb BHUTpAT OKOKETy MOXHa C(HOpPMYJIOBaTH ONTUMIZALIIHY
MIOCTAHOBKY 3a/1a4i:

X r1conv TTeng Etotal  3aym06  Cproc < Crmaxs Wiotal ZWmin »  (10)

ne C proc — BUTPATH Ha NePepOOIICHHs OPraHiYHUX BiIXOLIB;

Cmax — MAaKCHMAJIbHO JOITyCTUMHIA OOCAT OIOKETY IPOEKTY €HEepro3ade3rnedeHHs

JIOMOTOCITOJJAPCTB Ha OCHOBI OPraHIYHUX BIJIXO/IB;
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Wpin — MIHIMaIbHUM 0OCAT BIOXOXIB, MOTPIOHUM Ui Oe3nepepBHOI poOOTH
CUCTEMU €Hepro3ade3neueHHs JOMOTrOC0IapCTB HA OCHOB1 OPTaHIYHUX BIJIXO/IIB.
Ha mingcraBi omumcanoi Mozeni  OIIHEHHS  PECYpCHOTO  MOTEHINATy
JUISL  peanizaiiii TPOEKTIB €Hepro3ade3NeueHHsT JIOMOT'OCIOIapCTB  Po3poOJIeHO
cucremy miaTpuMku npuiHATTA pimens (CIIIIP). Bona 3abe3nedye aBTomMaTu3oBaHe
OIIIHIOBAHHSI PECYPCHOTO TMOTEHIay OpTraHiYHUX BIAX0MIB. Mae ¢yHKIIoOHAT
AK IETEpPMIHOBAaHUX, TaK 1 CTOXaCTUYHUX PO3paxyHKiB. [HTepdelic cucreMu MiCTUTH
BKJIQJKU /IS BBEICHHS BUXIJIHUX JIaHWX, HaJaIITyBaHHS TapaMeTpiB, MEpETisiay
pe3ynbTaTiB, TOOymOoBM TpadikiB Ta BUKOHAHHS MOJECIIOBAHHS METOJOM
Monte-Kapno (puc. 1). ¥V Briamm «Monte-Kapio» kopucTtyBau 3aaae KiJIbKiCTh
IPOTOHIB 1 KoedillieHT Bapiarii, MCIg YOro CHCTEMa pPO3PAXOBYE CEPEIHE
3HaueHHS Ejgig), CTAaHIAPTHE BIAXUICHHS Ta NEPUEHTHII PO3HIOILLY.

B CIU0: Oprammem sygaogn = Bioras = Freprin - o *®
Paia

Bumpious  Iapuwerpn  Penmramt  Tpagior [RNCTETReEn

Croxacruude mozeawsanad (Monre-Kapao)

000 :i

Haawa
Koed mapiaii W, 0,150{CV) il

E_total ~ N[*) cepeame = 168.4 s roa’pix, o = 10.5 | FS = 150.5, P30 = 168.4, F95 = 1563

I'icrorpama E_total (MonTe-Kapao)

20 4

(1]

Yacrora

170 180 210

KRT-roa/pik

Puc. 1. Bixno CIIIIP i3 pe3ynbTaTaMu MOJIETIOBAHHS €HEPTETUYHOTO MOTEHI1aTy
JOMOTrOCIonapcTB Eigiq) MeTog0M MonTe-Kapiio

Ha puc. 1 naBemeno mpukiag moOyAOBU TICTOTpaMH PO3MOALTY CYMapHOTO
€HEPreTHYHOr0 NOTEHLIAIY JOMOIOCIOAapCTB Eqiy), OTPUMAHOIO 3a pe3ylibTaTaMu
2000 cumysnii. BizyanpHui aHai3 mokasye, 110 OUIBIIICTh peali3alliii 3HaYeHHS
€HepreTUYHOr0 MOTEHIIaTy JOMOIOCIOAApPCTB 30CepekeHl B iHTepBam Big 160
1m0 180 kBT roa/pik, M0 CBIIYUTH PO CTAOIBHICTh PECYPCHOI 6a3u HaBITh 3 OTJIALY

Ha BI/IHaI[KOBi KOJIMBaHHS.
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BucnoBku. Po3pobnena iHdopmalliiiHo-aHalITUYHA MOJETh Ja€ 3MOTY
CHUCTEMHO OI[IHIOBAaTH PECYpPCHUN MOTEHIIaJl OpraHiuHUX BIAXOJIB JJIsi peatizaiii
IPOEKTIB eHepro3adesneyueHHs jaomorocnogapcts. Bona Oepe 10 yBaru BIUTUB
MIHJIMBOCTI OOCATIB HAJXOJKEHHS OpPraHIYHUX BIAXOJIB Ha KIHIEBUU pE3yJbTar.
3anponionoBana CIIIIP, mo 6a3yeThcsi Ha OOTpyHTOBaHIN MOJENI, A€ 3MOTY
IPOBOJUTHU CIEHAPHUM aHai3 1 31MCHIOBAaTH ONTHUMI3alll0 KOHQIrypauli cucteMu
eHepro3ade3neueHHs JOMOTOCIIOIapCTB 3 OTJISAly Ha HAasiBHI PeCypCHI 0OMEKEeHHS.
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METOJIM M 3ACOBU BUKOHAHHSA PYTUHHUX 3ABJIAHD,
IO ITOCTAIOTH IIEPE/l PO3POBHUKOM
MOBIJIBHUX 3ACTOCYHKIB

This study analyzes strategies for speeding up repetitive mobile development
tasks, emphasizing automation and process standardization. It covers key stages from
environment setup to maintenance. Results indicate that streamlined workflows
significantly enhance delivery speed and code quality, while reducing developer
workload. The study also outlines promising directions for further research in
optimizing mobile engineering practices.

Beryn

Mo0isibHEe pPO3pOOJIEHHST 32 OCTAHHE ACCATHIITTS MEPETBOPUIIOCS HA OJIHY
3 KIII04OBHUX ramy3eit I'T, 3a6e3neuytoun CTBOPEHHS IHCTPYMEHTIB Ta CEPBICIB, SIKUMH
IIOJIHSI KOPUCTYIOThCSL MUIbSIpAM Jtojield. BoaHouac poGoumii jeHb MOOUIBHOTO
1HKeHepa Tepeadayae HE JIMIE peasizaiiio HOBUX (YHKIA, aje ¥ 3 YUCICHHUX
MOBTOPIOBAHUX OIlepalliif, OB’ A3aHUX 13 HAJAIITYBaHHIM MPOEKTY [1], OHOBIECHHAM
3QJIEKHOCTEW, TECTyBaHHSM, CKJIaJaHHsIM 30ipok, myOJiKaii€l0 OHOBJICHBb
y Mara3vHax 3acTOCYHKIB. Taki pyTHMHHI 3aBJIaHHS 4acTO 3a0MparOTh YMMAJO 4acy,
BIJIBOJIIKAIOTh BIJ KpPEaTUBHUX €TamiB 1 0€3 HaJIe)KHOI ONTHMI3allii 3HUKYIOTh
NPOAYKTUBHICTh KOMaHAu [1, 2]. B yMOBax MIBUAKHUX PENI3HUX LUKIIB Ta 3pOCTAHHS
BUMOI' KOPHUCTYBayiB 3/aTHICTh MPUCKOPIOBATH TOBCSKIEHHI TMPOIECH CTa€
KOHKYPEHTHOIO TIEPEBaroio.

J’kepeJia pyTHHHUX il Y MOOLIbHOMY pPO3po0JieHHi

CtBopeHHST MOOITRHHUX 3aCTOCYHKIB Tiepeadadyae TOBTOPIOBAHI 3aBJaHHS
Ha BCIX e€Tamax >KUTTEBOrO LMKy nOpoAykTy. Ilin wac iHimam3amii MpOeKTy
PO3pPOOHUK BUTpadae 4yac Ha CTBOPEHHS CTPYKTYpH KarayoriB, mia’eaHanHs SDK,
HanatyBanHs CI/CD, cTBOpEHHs KITIOUIB MIJIIUCY Ta CXeM 301pKH, & TAKOX 1HTErparliio
6a30BUX 010;110TEK, 30KpeMa JJIsl aHATITUKH, JIOTYBAaHHS Ta MEPEXKEBOT B3aEMOIII.

VY mpoueci po3poOsieHHs 1HTep(dEcy BHKOHYIOThCSI MOBTOPIOBAaHI il —
nepeHeceHHss MakeTiB i3 Figma abo iHIMX JU3aiHEPChKUX IHCTPYMEHTIB y KOJI.
[Tix yac peanizanii PyHKIIOHATY PO3POOHUK YACTO MPAIIOE 3 TUTIOBUMU CIIEHAPISIMHU,
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TaKUMH sIK 11 enHanHs 10 API, 06pobnenHs moMuiiok abo CTBOPEHHS CTaHIaPTHUX
€KpaHiB Ha KIITAJT aBTOpU3allii, CHUCKIB 1 I€TaJbHUX NEePErIIsIiB.

Etan TecTyBaHHS CymNpOBODKY€ThCS HamucaHHsM IoHiT- Ta Ul-TecTis,
3allyCKOM aBTOMAaTH30BaHUX CIICHApiiB, aHali3oM JOriB Ta Crash-penopris.
Hapith 3a HasBHOCTI aBTOMaTH3allli 3HAYHA KUIBKICTh TIEPEBIPOK, OCOOIMBO
B Tmpolecl 1HTerpauii HOBUX (YHKIM, BUKOHYeThCA BpyuHy. Ha 3aBepanbHUX
eramax, a came IiJ 4ac MmyOJikaiii Ta CymnpoBOIy, pO3POOHUKH TOTYIOTh METaJaHi
s App Store ta Google Play, ympaensitore BepcismMu, GOpMyrOTh CHUCKH 3MiH
1 OHOBJIOIOTH 3AJEKHOCTI I MIATPUMKHA CYMICHOCTI 3 HOBUMH BepCisiMU
onepauiiHUX CUCTEM.

IncTpyMeHTH il iAXOAU AJIA PUCKOPEHHA POOOTH

OpHuM 13 KITIOYOBUX 3acO0IB ONTUMI3AIi € BUKOPUCTAHHS MOMJIMBOCTEH
iHTerpoBaHuX cepenosui] po3poOku. Android Studio Ta Xcode HamaroTh
IHCTPYMEHTH TeHepallii KoIy, IHTerpamii 13 CHCTeMaMu KOHTPOJIIO BEPCii,
HaIIBaBTOMATU30BAHOT0 HaJlaropkeHHs: Touo. Posmmpenns nis IDE garots 3mory
ABTOMATUYHO CTBOPIOBATH TUIIOB1 aPXITEKTYPHI KOMIOHEHTH Ta PECYpPCH, III0 3HAYHO
CKOPOYY€E Yac pyTUHHUX J1i.

ABTOMaru3zarisi 30IpKM W TECTyBaHHS PEATI3yEThCS 3a JOTOMOTOK TaKUX
texHouorii, sk Gradle, Fastlane ta CI/CD-mnardgopmu Ha kmranr GitHub Actions,
Bitrise un Codemagic. Bonu 3a6e3neuyiors Oe3nepepBHy IHTErpallito, aBTOMaTHYHE
TECTYBaHHS Ta IIBUAKE OCTa4YaHHs 301pOK y Mara3uHu 3aCTOCYHKIB.

Cyuachi Al-acuctentn, taki sk GitHub Copilot, Google Gemini [4], Jetbrains
Junie [5], inTerpoBani 6e3nocepennbo B IDE, 31aTHI mpornoHyBaTH pparMeHTH KOy,
ONTHUMI3yBaTH HAsBHI PIIIEHHS, T'€HEPYBAaTH KOMIT-TIOBIIOMJICHHS Ta JOMOMAaratu
3 pedakTOpUHTOM, IO Ja€ 3MOTY pO3pOOHUKAM 30CEPEIKyBaTHUCS Ha OUIbII
CKJIQIHUX 1 TBOPYUX 3aBIAHHSIX.

OpranizaniiiHi NpakKTUKN

Texniyna aBToMaTu3ailisi eeKTHUBHA JUIIE B MOEJHAHHI 3 OpraHizalliiHUMHU
3miHamu. CTaHjapTuzallis MpoIleciB, 30KpeMa €AuHl mpaBuia oGOPMIICHHS KOIY,
y3roKeH1 cTpaTerii poOOTH 3 TUIKAMHU B CUCTEM1 KOHTPOJIIO Bepciil Ta 000B’SI3KOBI
ABTOMATHYHI TEPEBIPKH TMEpe] 3JIUTTSIM, 3MEHIIYE KUIBKICTh PYy4dHOI pPOOOTH.
Buxopucranns nuzaiiH-cuctemu [3] 3a0e3neuye yHi(IKalilo 30BHIIIHBOIO BUTIIALY
OpPOAYKTY Ta MIiHIMI3yE TIOBTOPHE CTBOPCHHS  KOMIIOHEHTIB. HasBHICTB
CTPYKTYpPOBAHOTO MpPOIECY OHOOPJAMHTY CKOpPOUYy€ 4Yac aJanTailii HOBHX 4YJICHIB
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KOMaHIM, a TPOBEICHHS KOA-PEB’I0 3 aBTOMAaTHUYHUMHU IEpPEBIPKAMHU SIKOCTI
J0TIoMarae 3ano0irTv MOMUJIKaM i€ Ha paHHIX eTanax.

BucnoBku

[IprckopeHHs TOBCAKACHHUX 3aBJIlaHb MOOUILHOTO PO3POOHUKA € KOMIUIEKCHUM
MUTAHHSAM, IO TOEIHYE BIPOBAIKCHHS CYJYacCHUX IHCTPYMEHTIB aBTOMATH3aIlii
Ta BJOCKOHAJIEHHS BHYTPIIIHIX TpOIeCiB KoMaHau. EdexkTuBHE 3acTOCyBaHHS
moxxamBocter IDE, CI/CD, renepatopiB koay Ta Al-acHCTEHTIB y NO€IHaHHI
31 cTaHJapTU3aIli€lo Ta yHI(DIKaIi€ poOOUYMX MPAKTUK JIA€ 3MOTY 3HAYHO 3HU3ZHUTH
YaCTKy PYTHHHOI poOOTH, CKOPOTUTH Yac BUXOAY MPOAYKTY Ha PUHOK Ta ITiIBUIIUTH
3arajbHy €(PeKTUBHICTh PO3POOKU. Y MEePCHEKTUB] MOMATBIITNN PO3BUTOK TEXHOJIOT1H
IITYYHOTO 1HTEJNEKTY Ta IHTerpauis XMapHUX CEpBICIB OOILSIOTH 3HAYHO CIPOCTUTH
BUKOHaHHs 0a30BUX oOlepalliii 1 HaJjaTH KOMaHJaM MOOUIBHUX PO3POOHUKIB OUIbIIE
yacy JJisg iIHHOBAIIMHOT A1sUTbHOCTI.

Jlireparypa

1. GitLab Global DevSecOps Survey. URL:https://about.gitlab.com/developer-
survey

2. JetBrains Developer Ecosystem Survey 2023. URL.:
https://www.jetbrains.com/Ip/devecosystem-2023/

3. Kacrowmui qu3zaiin-cucremu juist Jetpack Compose [Enexkrponnuii pecypc]. —
Pexum nocrymy:
https://developer.android.com/develop/ui/compose/designsystems/custom

4. Gemini B Android Studio [Enextponnuii pecypc]. — Pexum nocrtyny:
https://developer.android.com/studio/preview/gemini

5. Junie — Al ans Mo6inbHOT po3poOku [EnekTponnwuii pecypc]. — Pexxum goctyiy:
https://www.jetbrains.com/junie/

291


https://about.gitlab.com/developer-survey
https://about.gitlab.com/developer-survey
https://www.jetbrains.com/lp/devecosystem-2023/
https://developer.android.com/develop/ui/compose/designsystems/custom
https://developer.android.com/studio/preview/gemini
https://www.jetbrains.com/junie/

®enoposuu O.€., Jlemenko 10.0., MaJieeB JI.B., Kocenko B.B.
Hayionanvnuii aepoxkocmiunuti ynisepcumem « XapKigCbKutl agiayitiHui IHCIMumym»

®OPMYBAHHS KOMIIOHEHTHOI CTPYKTYPH BILIA
JIJISI CACTEMHOI'O TIOJAHHS O35POEHHSI
TA MOI'O KOMILTEKTOBAHHS

A research problem is formulated and addressed regarding the analysis of the
multi-component structure of military equipment (using UAVs as an example) during
the supply and formation of necessary reserves of weapons and their components in
a conflict zone to ensure military superiority. A component-based approach is used,
and a multi-layered UAV structure is proposed for a systematic representation of
weaponry during the supply and stockpiling processes in a conflict zone.

VY mexax Cun 6e3minorHux cuctem (CbC) ctBoprototh yaapai potu BIUIA.
KpiMm Toro, HMHI OpraHi3oBYIOTh 1HIII MIAPO3JALUIH, IO CHELiali3yl0ThCS Ha PI3HUX
Tamax Oe3nuToTHUKIB. IlepeBara B 030po€HHI Ta BIWCHKOBIM TEXHIIll € OXHUM
13 B@XJIMBHUX 3aBJaHb y MIATOTOBLI 10 BOeHHOi omepauii [1]. uga ¢gopmyBaHHS
3amaciB BINCHKOBOI TEXHIKM HEOOXIHO OpaTu 10 yBaru CKjiajJ KOMILUIEKTOBAaHHS,
mo 3a0e3neuyyroTh e(PEeKTUBHICTh BUKOPHUCTaHHS 030poeHHa (Ooempumacw,
3aI9acTUHU, PEMKOMIUICKTH, JOTIOMIXKHA TeXHiKa) [2].

Jis e(peKTUBHOrO 3acTOCYyBaHHS O30pOE€HHS B 30HI BOEHHOTO KOHQIIKTY
BAYKJIMBO KOMIUIEKCHO ITOCTAYaTH B HEOOX1AHIN KUILKOCTI BC1 CKJIAJHUKUA BIHCHKOBOIL
texHiku (BT), moB’s3aH1 3 epekTUBHUM (DYHKIIIIOBaHHSIM 30p0i: OCHOBHI CTPYKTYpHI
cknagauku (OCC), O6oenpunacu (bIl); 3amuactuau Tta pemkomiuiektu (3P);
nonomixkHa TexHika (IT), oOmamnanns pns  ynpasminHs BIIIA, 3B’s3ky,
JKUBJICHHSI, TPAHCIIOPTYBAaHHS Ta HaBYaHHS; MOOUIbHI MaWCTEpHI JII PEMOHTY
BilicbKOBO1 TexHiKU (MM).

AKTyaJIbHUM € 3aBJIaHHS CHCTEMHOrO IOJIaHHS AapXITEKTYpH BiMCHKOBOI
TEXHIKA Y BUIJISAI 030pO€HHS Ta loro 3a0e3nedyBajibHUX KoMmmoHeHTiB. Ha puc. 1
y3araJibHEHO 300pa)KEHO 1€papXiuyHy CXeMy BHJIB 030pPOEHHS 3 BHOKPEMIICHHSAM
KOMITOHEHTHOI CTPYKTYPH KO>XKHOTO BUY BIMCHKOBOI TexHIKM. Ha BepXHbOMY piBHI
CXEMH TIOJIaHO BUJU 030POEHHS, 1[0 BUKOPUCTOBYIOTh Y 30HI BOEHHOTO KOH(IIKTY.
Ha npyromy piBHI po3TamoBaHO aBialliiiHy TEXHIKY, OJIHUM 3 BUAIB sikoi € BITJIA.
Ha TperboMmy piBHI MOJaHO KOMILJIEKTYBajdbHI KOMIIOHEHTH. KOMIOHEHTH, IO
HajlexaTth J0 3a0e3ledyBajibHUX €JIEMEHTIB, MOCIJal0Th HACTYNHHUM pIBEHb.
Hns  ynapaux BIIJIA BaxknuBuM KOMIOHEHTOM € Ooempumac. JleTtamizaitito
BIMCHKOBOI TEXHIKM MOKHA MPOJOBXKHUTH Jaji 3 OISy HE TUIbKM Ha MPOLECH
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nocTtadaHHs 30poi Ta HOTO KOMIUIEKTOBAHHS B 30HY BOEHHOTO KOH(IIIKTY, a Oepyun

JI0 yBaru BUpOOHUIITBO BIMCHKOBOI TEXHIKHU.
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Puc. 1. KomnoHneHTHa cTpyKTypa OKpeMoro Buy BiiicbkoBoi TexHiku (BITJIA)

JDK

CyvacHuil miaXia A0 CTBOPEHHS BOEHHOI TEXHIKM, OCHOBAaHHI Ha BUMOTax
crangaptiB Ta HopmaTuBiB HATO, nmae 3mory cmocoOoM KoMOiHaIlli HasBHUX
KOMITOHEHTIB  pO3pOOJISITH  HOBY 30poro. MokHa BHOKPEMHTH TaKi THIIOBI
KOMITOHEHTH /1JI1 BUPOOHUIITBA HOBOI BIHCHKOBOI TEXHIKHU:

— KoMIIOHeHTH TmoBTopHOro BukopuctanHs (KIIB), ski MoxkHa AOTyYdTH
710 PI3HUX BHJIIB Ta TUIIIB O30pOEHHS;

— KoMMoOHeHTH, mo BHachiaok aganTtarii KIIB (AK) moxxna BukopucToByBaTH
JUTs1 pO3pOOJIEHHS HOBUX 3pa3KiB 030pOEHHS;

— wnoBl kommnonentu (HK) inmHOBamiliHOrO xapakrtepy, sKi HEOOX1ITHO
3aCTOCOBYBATH JJI1 CTBOPEHHS HOBITHIX 3pa3KiB BICHKOBOT TEXHIKHU.

CrtBopennst iHHOBamiiHux BuAIB BIIJIA 3 mepeBa)KHUM BHUKOPUCTAHHIM
koMmroHeHTiB KIIB nae 3mMory MiHIMI3yBaTh pHU3UMKH, 4ac CTBOPEHHS Ta BUTPATH.
Ane B 1mbOMy pasi 3HAYEHHS TaKTHUKO-TEXHIUYHUX XapakTtepuctuk BIIJIA Ta
e(eKTUBHICTh OOMOBOIO 3aCTOCYBAaHHS HE CHUJIBHO BIAPI3HATUMYTHCSA BiJ HAasIBHUX.
[lepeBakHe BHKOPHUCTAHHS 1HHOBAIIMHUX KOMIIOHEHTIB CHPHSIE TOJIMIIEHHIO
TAKTUKO-TEXHIYHUX XapaKTEepUCTUK sl OoioBoro BukopuctanHs bBILJIA, ane

B I[bOMY pa3i 30UIbIIYIOTHCS] pU3UKHU, YAC Ta BUTPATU MTPOEKTY.

293



VYOpoBap)keHHS KOMIIOHEHTHOTO METOAY JJsi MOJaHHs 0araroliapoBoi
CTPYKTYpPH BIHCHKOBOI TEXHIKM Ja€ 3MOTY CHUCTEMHO MPOAHANI3yBaTH JIOTICTUKY
MOCTauyaHHA Ta KOMIUIEKCHOTO (opmyBanHs 3amaciB BIIJIA, #ioro KoMIieKToBaHHS
B 30HI BOEHHOTO KOH(JIKTY 3 OTJISy Ha IBa OCHOBHI Hampsimu [20]:

1) moctayaHHs O€3MIIOTHUX JITAJIBHUX amapaTiB 3 apMIHCBKUX CKIIAJIIB
Ta CKJIaJIIB BUPOOHUKIB;

2) BUpOOHHUIITBO APOHIB I TTOCTavyaHHA Ta (opMyBaHHS HEOOXITHUX 3armaciB
y 30H1 BOEHHOT'O KOH(IIIKTY.

Jlorictuka opMyBaHHs 3amaciB BiliCbKOBOI TEXHIKH B 30HI BOEHHUX /11l HAJICKUTh
0 THUIY «PO3TATHEHOI» JIOTICTUYHOI CHUCTEMH. 3a I[UX YMOB BUMOTH J10 OOCSTiB
3amnaciB BITJIA dbopmytoTh Ha OnepaTHBHO-TAKTHYHOMY PiBHI, 3BayKar0un Ha 0OOCTaHOBKY
M 1im BIMCBKOBOI omepallii B 30HI BOEHHOTO KOH(JIKTY. Y pa3l He3aJ0BOJIECHHS
BUMOT 100 KOMIUIEKCHOTO (opmyBaHHs 3amaciB BIIJIA B 30H1 OoiioBHX i,
BUKOPUCTAHHSI apMIMCbKMX CKJIAJIB Ta CKJIAJiB BUPOOHUKIB (DOPMYIOTHCS IJIaHU
BUPOOHMIITBA JIJIS JTIKBiaMii 1eiluTy JPOHIB Ta IX KOMITJIEKTOBAHHS.

KomnoHeHTHHI MeTOA Aomomarae, 3Bakarour Ha BUKOPUCTAHHS KOMIIOHEHTIB
KIIB, AK Ta HK, BuM3Hauatu BUMOTH 10 JIOTICTHKH KOMIUIEKCHOTO (OpMyBaHHSI
3anaciB BIMCbKOBOI TEXHIKU B 30H1 BOEHHOTO KOHQIIKTY.

OTxe, 3acTOCyBaHHS KOMIIOHEHTHOTO METOJAY 3a YMOBH KOMILIEKCHOIO
¢opmyBanHs 3anaciB BIIJIA pi3HMX BHIB, BAKOPUCTaHHS CKJIAJIB Ta BUPOOHULITBA
KOMILUICKTOBAHHsS Ja€ 3MOry chopMyBaTH BHUMOTH 10 OOCSTy 3amaciB 1 IIJIaHIB
BUPOOHHUIITBA JIJISl PI3HUX PIBHIB MOJAHHS KOMIIOHEHTIB.

Jliteparypa

1. ®enoposuu O. €., Ypycekuii O. C., Yenkos I. b., Jlyxanin M. I., IIpoHuakos
1O. JI., Jlemenko }O.O., Pubka K. O. (2022). MogentoBaHHs TpaHCHOPTHOI
JIOTICTUKH BINCHKOBUX BAaHTAXIB 3 ypaxyBaHHSAM 30UTKIB, sIKI BAHUKAIOTh y 30H1
00MOBUX i Yepe3 3ammi3HeHHs y TocTadaHHl. PamioenekTpoHHi 1 KOMIT'tOTepHI
cuctemu, 0(2), 63—74. doi:https://doi.org/10.32620/reks.2022.2.05

2. Lai, C.-M., Tseng, M.-L. Designing a reliable hierarchical military logistic
network using an improved simplified swarm optimization. Computers and
Industrial Engineering, 2022, wvol. 169, article no. 108153. DOI:
10.1016/j.cie.2022.108153

3. ®enopoBuu O. €., Tlommyk €., Umuxyn €., & Solovyov, B. (2022).
MopentoBaHHsI KpUTUYHUX BPA3JIMBOCTEH y JIOTICTUIN MOCTAYaHHS O30pOEHHS

Ta BINCHKOBOI TEXHIKM B yMOBaxX BOEHHHUX 3arpo3. ABialliiHO-KOCMIYHA T€XHIKa
i Texnomoris, 0(6), 40-49. doi:https://doi.org/10.32620/aktt.2022.6.05

294


https://doi.org/10.32620/reks.2022.2.05
https://www.scopus.com/sourceid/18164
https://www.scopus.com/sourceid/18164
https://doi.org/10.32620/aktt.2022.6.05

®onap JI.C.
Hayionanvnuii ynisepcumem «Odecvka noyiimexuikay

BEBJOCTYITHICTb Y PEAJIZALIL
IHO@OPMALIMHUX CUCTEM YIIPABJIIHHSI HIPOEKTAMHA

Web accessibility plays a critical role in ensuring that project management
information systems are inclusive, user-friendly, and functional for a wide range of
users. It addresses the needs of individuals with permanent or temporary disabilities,
those in challenging environments, and users with varying technical or language
backgrounds. Accessibility is positioned as a strategic investment in inclusivity,
social responsibility, and sustainable project outcomes.

VY cydacHomy nudpoBoMy cepenoBullli iHGOpPMAIIiHI CUCTEMU YIPaBIIHHSI
MPOEKTAMH € KITFOYOBUMH THCTPYMEHTAMH JIJIs TUIaHYBaHHS, peastizallii, MOHITOPUHTY
Ta aHaII3y MPOEKTHOI MISUIBHOCTI. YCIIIIIHE BNPOBAKEHHS TAKUX CHCTEM BUMAarae
He Juiie (YyHKIIOHAJIBHOI MOBHOTH, a W 34aTHOCTI OyTH JOCTYNHHUMH, 3pYyUYHUMU
Ta I1HKJIIO3MBHUMHU JI1 IIMPOKOrO KOjJa KOPUCTYBadiB. Y I[bOMY KOHTEKCTI BCe
OUIBIIOTO 3Ha4YeHHs Hal0yBae BEOJOCTYMHICTh, SKy BapTO PO3TIIANATH HE JIMIIE
AK TMIATPUMKY KOPUCTYBadiB 3 I1HBAJNIJHICTIO, a SK YHIBEpCAJbHUN MiAX1]T
1m0 3abe3reueHHs HU(PPOBOTO JOCTYNy JUIS BCIX — HE3aJeKHO BiJ TEXHIYHUX,
CUTYyaIlIMHUX a00 KOTHITUBHUX OOMEXEHb [1, 2].

Metoro poGoTu € OOrpyHTYBaHHS HEOOXITHOCTI 3BaXaTH Ha MPUHIUIHU
BEOJOCTYNHOCTI Mij yac peamizauii iIHPOpMaLIHHUX CUCTEM YHPABIIHHS MNPOEKTAMHU
Ta TporpaMaMH, a TaKoX BH3HAYCHHsS MPaKTUYHUX IIIXOMIB JIO 1HTEerparii
JOCTYITHOCTI $IK HEBIJ €MHOIO CKJIaJHMKa LIU(POBOro cepenoBulIa i BCIX
YYaCHHKIB MPOEKTHOT MISITHHOCTI.

[Tin BeOAOCTYNHICTIO PO3YMIIOTh HPAKTUKY HPOEKTYBAHHS BeOIHTEpdeiiciB
TaKUM YMHOM, 100 HUMH MOTJHM TMOBHOIIIHHO KOPHCTYBAaTHUCh YCI JIFOJIU, 30KpeMa
0coOM 3 1HBAIIAHICTIO YA TUMYACOBUMU OOMEKEHHSIMU. OCHOBHUM MIKHAPOIHUM
crangaptom y ik ramysi € WCAG 2.1 (Web Content Accessibility Guidelines),
po3pobnenuit W3C [3, 4]. Bin 6a3yeTbcsi Ha YOTHPHOX MPUHLMUIAX: 1HPOpPMALIisL
Ta eJIeMEeHTH 1HTepdeiicy MaloTh OyTH CIIPUIHATIMBUMHU, KEPOBAHUMH, 3PO3YMUINMH,
HaAliHUMU. JIOTpUMaHHS LUX TPUHIUIIB A€ 3MOTY PO3LIUMPUTH LIIBOBY ayAUTOPIIO
(ppoBOro MPOAYKTY, 3a0C3MEUUTH IHKIIO3UBHICTh Ta YHHKHYTH IOPHIAYHUX
CaHKI[I, OCKUIbKM YHMMalo KpaiH (pa3oM 3 VYKpaiHOW) MOCTYNOBO BBOJATH
000B’13KOBICTh BEOIOCTYIMHOCTI [Tl pecypciB. BeOgocTymHICTh y IMPOKOMY CEHC1 —
1€ 3/1aTHICTh 1H(OpMaLIHOT cucTeMU OyTH 3pYYHOIO Ta 3pO3YMUIOIO JJIsl BCIX THUIIIB
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KOPHUCTYBauiB. [1€ThCs HE TIIBKU MPO JIFOAEH 13 TOCTIMHUMU TOPYIICHHSIMU 3/I0POB’ s
(30py, clIyXy, MOTOPHUKH), a i1 0C10 TaKUX KaTeropiu:

— KOPHUCTYBayiB 13 TAUMYACOBUMU OOMEKEHHAMHU (TpaBMHU, omepairii);

— JI0JIel B YCKJIaJHEHUX YMOBax (Ty4HE cepeloBuIlle, CI1a0KUi IHTEPHET);

— KOPHUCTYBaYiB 13 KOTHITUBHUMH OCOOJIMBOCTSIMU,

— MpPAIBHUKIB 3 PI3HUMHU TEXHIYHUMH MIPUCTPOSIMHU a00 MOBHOIO IMIATOTOBKOIO.

B yMoBax peamizamii iHHOBaIIMHUX YM MIKHApOJHUX IPOEKTIB, J& 3alydeHi
JI0JIA 3 PI3HUM OEKrpayHJOM, 3 PI3HUX KpaiH a0o ramysei, BeOJOCTYIHICTh CTa€
0COOJIMBO BaXKJIUBOIO.

3acTocyBaHHs MNPUHILMIIB JOCTYIHOCTI B 1H(POPMALIIHI CUCTEMHU yIPABIIHHS
NPOEKTAMH € HE JIMIIE TEXHIYHOI ab0 HOPMATHMBHOIO BHMOIOIO, a W TPOSBOM
COLIAJIBHOI BIAMOBIAAIILHOCTI OpraHizaiii, 10 po3poOisitoTh ad0 BIPOBAIKYIOThH
nudposi pimenHs [5]. YHiBepcadbHUM AOCTYIl cCHOpHse 3a0€3MEUCHHIO PIBHUX
MOKJIMBOCTEH YYacTl B MPOEKTHIA AISUIBHOCTI AJiA 0ci0 3 pi3HUMH (I3SUYHHMH,
KOTHITUBHUMU YM TEXHIYHUMHU OOMEKEHHSMH, 3MEHIIEHHIO IU(POBOTO PO3PUBY
MDK PI3HUMH COLIaJbHUMHU TpylaMy, MIJBUIIEHHIO PIBHS JOBIpU O OpraHizamii
3 00Ky MapTHEPIB, IOHOPIB, JEP)KABHUX CTPYKTYP Ta KIHIICBUX KOPUCTYBayiB.

CoulanpHO BIANOBIJAIBHUM MIJX1J HAroJjollye Ha MIHHOCTI 1HKJIIO3II,
JIOJCHKOI TITHOCTI Ta CTajOro PO3BUTKY. Y 0ararbOoxX MIKHApPOJIHHUX Iporpamax
IHHOBAIIIMHOTO CHPsIMYBaHHS 1€ € He(POpMaTbHUM, ajie OYIKyBAaHUM CTAHIAPTOM,
110 BIUIMBAE Ha YCIIIIHICTh YYacTl B TPaHTaX, TEHAEpax ab0 MapTHEPCHKUX MPOEKTAX.

[HdopmaliiitHi CUCTEMHU YMpaBIiHHS MPOEKTAMU Ta MPOTpaMaMU MICTSTh
nopraigy, MmiaTGopMu IJIAaHYBaHHS, CUCTEMHU MOHITOPUHTY Ta 3BITHOCTI. YcI i
€JIEMEHTH aKTHUBHO BHUKOPHCTOBYIOTHCS PI3HUMHU KaTETOPISIMH KOPUCTYBadyiB,
NOYMHAIOYM BiJ KEpIBHUKIB 1 BHUKOHAaBLIB IO 30BHIIIHIX CTEUKXOJAEPIB.
Sxmo cucrema HE BIAMNOBIAA€ KPUTEPISIM JTOCTYITHOCTI, BOHAa MOK€ BTPATUTH
edexTuBHICTL uepe3 Oap’epu y 3acrtocyBanHi. Hampuknan, kopuctyBadi
3 TOPYIICHHSIMHU 30py HE 3MOXYTh OpI€EHTyBaTtucs B iHTep(deici 0e3 TEeKCTOBUX
aIbTEPHATHB JI0 300pa)XeHb, a JIFOJU 3 MOTOPHUMHU TOPYIIEHHSIMHU — KOPUCTYBATHChH
eJIeMEHTaMH KepyBaHHA 0Oe€3 MIATPUMKH KJIaBiaTypHOi HaBiraiii. Y MacmTaOHHX
NPOEKTaX, ¢ 3HAYHA YacTHHA B3a€MOJIl MOXKE BiI0OYBAaTHUCS OHJIAWH, 1€ CTBOPIOE
pU3HKHU Hee(heKTUBHOTO 3aTyUYCeHHS KOMaH/IM Ta CTEHKXOJIEPiB.

Jliist 3a0e3neyeHHsl BeOAOCTYIHOCTI HEOOX1AHO 1HTErpyBaTd ii MPUHUMUIN Ha
BCIX eTarax po3po0JIeHHsI CUCTEMH yIPaBIIiHHS POEKTAMU i rporpamamu (Tadm. 1).

MoskeMo 3p0OUTH BUCHOBOK, IO BEOIOCTYMHICTh Y KOHTEKCTI 1H(POpMaIHHUX
CHUCTEM YIPaBJIIHHA NPOEKTAMHU Ta MpOrpaMaMy — I MpO YHIBepCalIbHUN TU3aliH
nu(poBUX pillieHb, SIKI O€pyTh J0 yBaru peaybHi YMOBH BUKOPUCTaHHS, MOTpeOU
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/i MOMIMBOCTI BCIX YYaCHHKIB HPOEKTHOI isNbHOCTI. i peamizaris moTpebye
CUCTEMHOTO MiAXOAY, ajle BOJHOYac 3ale3nedye BUILY SKICTh 1HGOPMALIITHUX
CUCTEM, IIUPIIEC OXOIJICHHS I[IIbOBOI ayAMTOPIi Ta YCHINIHY peani3allilo MPOEKTIB.
OT1xe, BeOAOCTYIHICTh — 1€ CTpATEriyHa 1HBECTHUIIIS B €(EKTUBHICTD, IHKIIO3UBHICTD

1 CTaJIM PO3BUTOK MPOEKTHOTO YIPABIIHHS.

Ta6auus 1. [aTerpanist NpUHUKIIB TOCTYTHOCTI

Eran Pexomennariii 3 ynpoBapKeHHS JOCTYITHOCTI
KUTTEBOTO ITUKITY
AHari3 notped — JI0JIaTH BUMOTH JIOCTYITHOCTI /10 TeXHIYHOTO 3aBaaHHs (SRS);
— B3SITH JI0 YBaru noTpedy KOPUCTYBaUiB 3 PI3HUM JTOCBIJIOM
1 HaBUYKaMHU;
[IpoexTyBanHsi  |— po3poOuTH iHTEpdElicH 3 HITKOIO, epe0auYyBaHO0 HABIraIl€lo;
— BUKOPHUCTOBYBATH aJallTUBHMI AW3aiiH, JOCTATHINA KOHTPACT;
Po3po0biienns — 3a0e3MeunTy NOBHY MIATPUMKY KJIaBlaTypHOI HaBIramii;
— JOTPUMYBATUCh BEOCTaHAAPTIB JOCTYIHOCTI;
TectyBaHHs — 3aCTOCOBYBAaTH aBTOMATH30BaH1 IHCTPYMEHTH JOCTYITHOCTI;
— IPOBOJIUTH TECTYBAHHSI 3 PI3HUMHU KOPUCTYBa4aMH i yMOBaMuU
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XpyTtb0a B.O., KoBTyH T.A., ®inorenosna 1.0., Jloroma A.Jl.
OoecbKuti HayiOHATLHULL MOPCLKULL YHIBepCcUmem

3ACTOCYBAHHS THOOPMAIIMHUX CUCTEM
Y IPOLIECI TIBPUHOI'O HABYAHHS
B YKPATHCBKHUX 3AKJIAJAX BHIIIOI OCBITH

The research analyzes the application of information systems in hybrid
learning processes in Ukrainian higher education institutions. Based on a survey of
academic staff and students from Ukrainian universities, the study examines attitudes
towards hybrid learning format and the use of digital platforms and tools.
The findings reveal strong support for hybrid learning, particularly for lectures
and consultations. Key information systems that ensure hybrid learning effectiveness
are identified, and prospects for their development are outlined. The study
demonstrates the potential of hybrid learning in Ukraine while highlighting
challenges in technical infrastructure and user training.

['OpunHe HaBYaHHS CTA0 OJHHUM 13 KJIIOYOBUX TPEHAIB Cy4acHOI BHUIIOT
OCBITH, OCOOJIMBO B YMOBaX TIJ00QJIbHUX BUKIHMKIB Ta HEOOXITHOCTI 3a0e3IeUeHHS
THYYKOCTI OCBITHBOTO mporecy. Boenni nii B YkpaiHl Ta mnomepenHiil A0CBiA
naggemii COVID-19 npoaemMoHCTpyBaiy KpPUTUYHY BaXJIHBICTh TOTOBHOCTI
3aKiaiB BUIIO1 OCBITH JI0 IIBHJKOTO MEPEX0ay MIX pi3HUMU (hopMaTaMu HaBYaHHS.

VYKpaiHChbKi YHIBEPCHUTETH ONWHWINCS Tepell HEOOXIIHICTIO ajarTarii
TPaAUIIMHUX OCBITHIX MOJEJIEH /0 HOBHUX peadid, 1o BuUMarae e(eKTUBHOTO
MOEHAHHSA OYHOTO Ta JUCTAHIIMHOTO HaBuyaHHs. ['10pumHuii ¢opmaTr mae 3Mory
MaKCHMaJIbHO BUKOPHUCTOBYBATH TIEpeBard sK TPaAMIIIHHOTO, TakK 1 OHJIAWH-
HaBYaHHsA, 3a0e3medyroud Oe3MepepBHICTh OCBITHHOTO TIPOIECYy B  yMOBax
HECTaOUIbHOCTI. YCHillIHA peaji3aiis TiIOpUAHOrO HaBYaHHS 0e3MOoCepPeaHbO
3aJIeKUTh Bl  €(QEeKTHUBHOCTI 1H(OpMAIIHHUX CHUCTEM, IO TEXHOJOTIYHO
HiATPUMYIOTh OCBITHIH mpotec. Lle cTBoproe moTpedy B KOMIUIEKCHOMY JOCHIIKEHH1
JIOCBIZly 3aCTOCYBaHHsS TaKWX CHUCTEM B YyKpaiHcbkux 3BO st BuU3HaAYCHHS
HalKpalux MPaKkTUK 1 HAIPSIMIB PO3BUTKY.

Iiopnane naBuanns (blended learning) — e oCBITHIN MiaXia, IO MOETHYE
TpaJMIliifHE OYHE HAaBYAHHS 3 €JIEMEHTAMHU CJIICKTPOHHOTO HaBYaHHS, CTBOPIOIOYH
1HTerpoBaHe OCBITHE cepenoBuie [1]. Ha BiamiHy Bij IUCTAHIIIHHOTO HaBYaHHS,
ribpuaamii popmat nepeadayae IECIPIMOBAHE MOEAHAHHA PI3HUX (HOPM B3aeMOIii
JUTSI IOCSITHEHHST ONTUMAJIBHUX OCBITHIX PE3yJIbTaTIB.
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OcCHOBHUMU O3HAKaMH T1OPUIHOTO HABYAHHSA € THYYKICTh y 4Yaci Ta MPOCTOpi,
NepCOHai3allisl HAaBYAJbHOTO IMPOILECY, IHTErpaliss CUHXPOHHHUX 1 ACUHXPOHHHUX
dbopmM B3aemMo1ii, BAKOPUCTAHHS PI3HOMAHITHUX ITU(POBUX PECYpPCIB Ta 30€peKeHHS
0e31mocepeIHbOr0 KOHTAKTY MK YYaCHUKaMHU OCBITHBOTO Tpolecy [2].

Mopens riOpuAHOTO HaBYAHHS MOXE pEani3oByBaTUCA B PI3HHX (opMarax:
poTaiiiiHa MoJeNb (YepryBaHHs OYHMX Ta OHJIANWH-3aHATH), MOJEIb THYYKOIO
po3kiany (CTyACHTH CaMOCTIMHO oO0uparoTh opmaT yuacTi), 30aradeHa BipTyajibHa
MOJENb (MEPEeBAXKHO OHJIAMH 3 MEPIOJUYHUMU OYHUMHU 3yCTpiuamMu) Ta MOJECJb
face-to-face driver (mepeBaxkHO OYHE HAaBYAHHS 3 OHJIAWH-TIIATPUMKOI0) [3].

[HpopmariitHi cucteMu B OCBITI — 1€ KOMIUIEKC TE€XHOJIOTIYHUX PILIEHbB, IO
3a0e3neuytoTh 30upaHHs, O0OpoOJeHHs, 30epiraHHs Ta Mepeaadyy OCBITHBOI
iHdopmanii.  KiroyoBi KOMIOHEHTH 1H(OpPMAIIHHUX CUCTEM JJs T1OpUAHOIO
HAaBYaHHS MICTATh IUIATGOpPMU N7l TPOBEACHHS BiJEOKOH(DEpEeHIlid, CUCTeMH
YOPaBIIHHS KOHTEHTOM, IHCTPYMEHTH IS CTBOPCHHS IHTEPAKTUBHHMX 3aBJaHb,
CUCTEMHU €JICKTPOHHOT'O TECTYBaHHS Ta 3acO0M aCHHXPOHHOI KOMYHiKallli. [aTerpartis
iHQopMalIiHUX CcUCTEM Yy TiOpHIHE HaBYaHHS Ma€ 3Ba)kaTH Ha OCOOJIMBOCTI
pi3HEX (dopmaTiB B3aeMOJii, 3a0e3leueHHs OE3MIOBHOTO TMEPEeXoay MK OYHHUMHU
Ta OHJIANH-KOMIIOHCHTaMH, MIATPUMKY PI3HUX CTHJIIB HAaBYAHHS Ta MOKJIMBOCTCH
NepCcoHai3aIii OCBITHLOTO JOCBIY.

VY Mexax MIDKHapOJHOTO MPOEKTY «YKpaiHO-HIMELbKa OCBITHA Mepexa IS
udpoBoi TpaHcopMmallii €KOJOTIUHOI OCBITHY», IO PEalTi3yeThCs 3a MIATPUMKH
Himenpkoi cnyx0u axagemiunnx oOMiHiB (DAAD) y cmiBmpaiii 3 YHiBepcuTeTOM
cTayioro po3BuTky M. EGepcBanbie ta BiTun3HsHUME 3BO, Oyiio mocimipkeHo mudpone
HAaBYaHHS y 3aKjiajax BUIIOI OCBITHU YKpaiHu [4]. Y KOMIUIEKCHOMY OIHMTYBaHHI
B3sTM y4acTh 344 ocobu 3 17 BumiiB, cepen HUX 166 mpencTaBHUKIB HAYKOBO-
neIaroriyHux npamiBHUKIB (48,3%) Ta 178 npencraBHukiB cryaeHtcrsa (51,7%).

AHani3 cTaBjeHHS 10 TiOpUIHOTO (opMary MPOJAEMOHCTPYBAB MOro MIMPOKY
MIITPUMKY Cepell YYaCHHUKIB OCBITHbOrO Tporecy. 3okpema 65,7% BuUKIanayiB
o0pany BapiaHT «CKOpIIIe TaK, aje 3ajeXUTh Bl JMCIUIUIIHA Ta OCOOJMBOCTEH
HABYAHHS», 1110 CBIIYUTH PO YCBIAOMIICHHSI HEOOX1IHOCTI AU(PEPEHIIIMHOTO M1IX01y
JI0 BIPOBa/KEHHS TiOpuaHux TexHosorid. [lomidony aymky BucioBwm 50,6%
CTYyJEeHTIB (puc. 1).

[TozutuBHO ouiHunu riopuguuit  popmar 30,7% Buxnamadie 1 41,6%
CTYJICHTIB, 1[0 BKa3y€ Ha TOTOBHICTh 3HAYHOI YACTUHMU AaKaJEMIYHOI CIUIBHOTH
70 aKTUBHOTO BUKOPUCTaHHS 3MilaHuXx ¢opMm HaBuaHHA. HeratuBHO 10 T10pugHOTO
dbopmaty nocraBunucs nuiie 3,6% BukiaaadiB i 7,9% cTyneHTIB.
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PesynbraTu onuTyBaHHS MPOJEMOHCTPYBAJIH 3arajibHe CIPUUHSTTS 3MIIMIAHOTO
(dopMaTy sK MEPCICKTUBHOTO HANPSAMY PO3BUTKY ocBiTH (puc. 1).

HMN, % M Crygentn, %

Tak, ue ecexTBHWI hopmar

30,7
_ 41 ’6
Crkopilue Tak, ane 3anexuTs Bif cneuiansHocTi Ta AUCUMnNiHk
_ 50'6

3,9

Hi, ri6puaHnia dopmart He NiaXoauTs -
7.9

0 17,5 35 52,5 70

65,7

Puc. 1. CraBnenss a0 riopugHoro ¢popmary HaBYaHHS

AHani3 IouuIbHOCTI T1OpuAHOro (opMary i pi3HUX THINB 3aHITh BUSBHUB
3Ha4YHI pO30DKHOCTI B OIliHKaX. Jlekmii BU3HAIOTH HAWOUIBII TPUAATHUMH IS
riopugHoi peanizamii  83,7% BukmagauiB 1 81,5% crynentiB. lLle 3ymoBieHo
OCOOJIMBOCTSIMU JICKI[IHHUX 3aHATh, JIE€ OCHOBHA YyBara MpUAUISETHCS Iepeaadi
1H(popmarii, o Moxe e(peKTUBHO 3A1MCHIOBaTHCS B OHIaH-(popMmaTi. KoHcynpranii
Ta BIJATPAIIOBAHHS TaKOXX OTPUMAIIM CYTTEBY MIATPUMKY Uil T10puaHOTO (opmaTy:
69,9% HIII 1 64% cTyaeHTIB BBaXKarOTh HOro JomiuIbHUM. lle mosicCHIoeThCS
IHAWBIAYAJIbHAM TIIJIXOJO0OM TaKHUX 3aHSATHh Ta MOJKIIHMBICTIO THYYKOTO IIJIaHYyBaHHS
yacy B3aeMofii. CemiHapchKl Ta MPAaKTHUYHI 3aHATTA [Js TIOpUAHOTrO QopMmary
migTpuMana MpUOJM3HO TOJOBUHA pecrnoHneHTiB (54,8% BukmagauiB 1 54,5%
CTYJIEHTIB), 110 CBIIYUTH PO CKJIAIHICTh aaNTallii IHTEpaKTUBHUX (POopM poOOTH A0
3mimanoro ¢gopmary. HaiiGuibin po301KHOCTI CIOCTEPITalOThCs MI0JI0 JTa00paTOPHUX
poOit: nume 17,5% BuUKIagadiB BHU3HAIOTH JOLUIBHICTH TiOpuaHOro ¢opmary,
Ha BigMmiHy Big 37,6% cryaentiB. lle mosicHioeThes crenudikoro J1adopaTopHUX
3aHSTh, [0 BUMArarTh O€3Mocepe/IHbOI poOOTH 3 00JIaJHAHHIM Ta MaTepiajlaMH.

Cepen OCHOBHUX THUIIIB MarepiajiB, sSIKi BUKOPUCTOBYIOTh BUKJIAIayi Mija dac
YOPOBAJKEHHS TOpuAHOI (OpMH HAaBUYAHHS, JTOMIHYIOTH IPE3eHTalli Ta Marepiaiu
3 oHJalH-TuIaTGopM. XO0dY JEII0 MEHII IHTEHCUBHO, aji€ BCE K 3aCTOCOBYIOTHCS
BileosIeKli Ta 1u(poBl MIAPYYHUKHM / PEMO3UTOPIi  MarepiaiiB, TECTH
Ta IHTEPAKTUBHI 3aBJaHHs (puc. 2).

JlocniKeHHs BUSBUJIO BUCOKH MOTEHIIIaN TOPUAHOTO HABYaHHS B YKPAiHCHKUX
3aKiazax BUIIOI OCBITH, IO MIATBEPKYETHCS MIMPOKOI MIATPUMKOIO 3 OOKY SIK
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BUKJIaJIaviB, TaK 1 CTyIeHTIB. OCOOJIMBO MEPCIIEKTUBHUM € 3aCTOCYBaHHS TOPHIHOTO
dbopmaTty I JIEKIIMHUX 3aHATh 1 KOHCYJbTAIliM, IO Ja€ 3MOTY ONTHUMabHO
MOEIHYBATH TIEpEeBard OYHOTO ¥ IUCTAHIIHOTO HABYAHHSI.

3rapysaHHs, %

0 25 50 75 100
MpesexTauii (PowerPoint, Google Slides ToLuo)
M Bigeonexuyii

B Tectv ta iHTepakTVBHI 3aBaanHs (Kahoot, Mentimeter touo)
B Onnaitn-nnatdopmu (Moodle, Google Classroom TolLo)
B Uvdposi nigpy4Hnky abo penosuTtopii Matepianis

Puc. 2. 3actocyBanHs MG POBUX IHCTPYMEHTIB

B yMOBax TriOpuIHO1 (hOpMH HaBYAHHSI

[ndopmartiitHi cucTeMu AEMOHCTPYIOTh PI3HHMM PIBEHb YIPOBAIKEHHS: 0a30B1
wiatpopmu, 3okpema Moodle Tta Z0OM, MIMPOKO BUKOPUCTOBYHOTHCS, TOMI SIK
inHoBaliiHi Texuosorii (VR, AR) 3anumaroTbcs MpakTUYHO HE 3aCTOCOBAHHUMH.
Ile Bka3zye Ha HEOOXIJHICTh MOETAMHOrO PO3BUTKY UU(MPOBOI 1HPPACTPYKTYpH
Ta IMiATOTOBKH KOPUCTYBAYiB.
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Hayionanvnuii aepoxocmiunuti ynisepcumem « XapKigCbKutl agiayitiHuu IHCIMUumym»

BUKOPUCTAHHA 3D-IPYKY
JUIAA TIOKPAIHIEHHSA UI/UX B IHKJIIO3UBHUX TEXHOJIOT'TAX

This study analyzes the use of 3D printing technologies to improve UI/UX
in inclusive information systems by creating physical interface elements adapted for
users with disabilities, including injured military personnel. It examines challenges of
traditional interfaces, proposes FDM, SLA, and SLS printing methods with suitable
materials, and reviews practical implementations such as tactile graphics, adaptive
controllers, and prosthetic-integrated controls. The results demonstrate that
3D printing enables cost-effective, personalized, and functional solutions, enhancing
accessibility and user interaction efficiency.

Beryn

CyuacHi iH(dopMaIIiitHi CHCTEMHU Jie/ialli JacTilie OpiEHTOBaHI HA MPUHIIUITH
IHKJIFO3UBHOCTI, 3a0€3Meuyloud JOCTYIHICTh Il KOPUCTYBadiB 13 PI3HUMU
¢i13uuHrME Ta KOTHITUBHUMH ocoOmuBocTsMu. Ul/UX-nu3aiin y TakoMy KOHTEKCTI
Ma€ BUXOJUTH 3a MEXI BUHATKOBO LU(POBUX 1HTEp(PENCiB, IHTErpyrOYn (Pi3HuHI
CJIEMEHTH, SK1 MIJBUIIYIOTh 3PYYHICTh 1 MIBUIKICTh B3aemoii. 3D-apyk nae 3mory
CTBOPIOBAaTH YHIKajbHI, MEPCOHATI30BaHI KOMIOHEHTH (B1J TAKTUJIBHUX MaHeNei
70 CHEMiaIbHUX HaBIrallliHUX MPHUCTPOiB), M0 MOXKYTh BHKOPHCTOBYBATHUCS
SK Y UMBUIBHUX, TaK 1 BINICbKOBO-MEAMYHUX pealdumiTalliHuX cuctemax [1].

AKTyaJIbHI BUKJIMKH Ta 00MEKeHHS HANPAMY.

butbmicts cywacHux Ul/UX-pimenp, 30kpeMa mudpoBUx (CEHCOPHI €KpaHH,
BIPTyaJIbH1 KHOIIKM) 1 CTaHIAPTHUX (I3WYHUX (KJIaB1aTypH, JPKOMCTUKN), 3JIUIIAIOTHCS
MaJONPUIATHUMHU JUIsl KOPHCTYBauiB 13 BaJamMH 30pYy, OOMEXEHOI MOTOPHUKOIO
abo ammyTtauisMu KIHIIBOK. [Ins Takux mroned B3aeMopls 3 1HTepdencamu
CYNPOBOKYETHCS 3HAYHUMHU TPYAHOIIAMU — BTPATOI0 MPOCTOPOBOI Opi€HTAIlI],
CKJIQ/IHICTIO PO3ITI3HABAHHS €JIEMEHTIB Ta MIABUIIICHUM KOTHITUBHUM HABAHTAKECHHSIM.

JIyist mopaHeHuX BIMCHKOBUX Ta OCI0 3 IpOTE3aMH JIOAATKOBUM Oap’€poM CTae
o0OMeKeHa MOKJIMBICTh B3a€EMOJIT 31 CTaHAAPTHUMU €JIEMEHTaMH YIPaBIiHHS, 10
IPsSIMO BIUIMBA€E Ha TXHIO aBTOHOMHICTh Ta €(peKTUBHICTh pOOOTH 3 1H(POpMAIIHHUMHU
cucreMamu. TpaauiiiiHe I1HAWBiAyaJlbHE BHUTOTOBJICHHS aJaNTHBHUX MPUCTPOIB
abo0 mpoTe3iB 13 BOYJOBAaHUMHU €JIEMEHTAMHU YIPABIIHHA MOTPeOye 3HAYHUX

302



(1HAHCOBUX 1 YAaCOBHUX PECYpPCIB, 4epe3 IO YMMaIO KOPHUCTYBauiB 3aJIHIIAIOTHCS
0e3 HaJIEeKHOI MATPUMKHU.

IIpakTH4Hi pillIeHHSA Ta METOAMKA BIPOBa/KeHHs 3D-1pyKy

EdextuBHUM crmmocoOOM 3MEHIIEHHS BapTOCTI Ta Yacy BHPOOHHIITBA
IHKJIFO3UBHUX 1HTEpP(dENCIB € BIpPOBaKEHHS TexHOojorid 3D-apyky Oe3mocepeaHno
B MEIMYHHMX 3aKianax 1 peaOumitamidHux meHTtpax. lle mae 3Mory cTBoOproBatu
aJlanTUBHI €JIEMEHTH YIpaBJiHHS, HAKIAJKHU, TaKTUJIbHI MaHeni abo MoaudikoBaHi
YaCTUHU TPOTE3IB 0€3 3aTy4eHHs 30BHINIHIX BUPOOHHKIB. 3allpONOHOBAHE PIIICHHS —
BUKOPHUCTOBYBaTH 3D-IpyK sIK YacTUHY CTaHAApTHOTO TMPOILECYy pO3POOJICHHS
iHKIMI03uBHKX 1HTEpderciB y 3B’ s3mi: 1) CAD; 2) cnaiicep; 3) 3D-nipunrep; 4) tect
13 xopuctyBauamu. ToOto mBuako MmoxaemoBatu B CAD (Fusion 360, SolidWorks)
TaKTWJIbHI €JIEMEHTH (HAKIaJK{, KHOMKH, pelbedHI MIKTOTpaMu), TeHEpPYyBaTH
G-kon y craiicepi (Cura a6o PrusaSlicer) i npykyBaTu MpOTOTHIIN OE3MOCEPEIHBO
B YCTAHOBAx, HANPHKIAJ Yy peabimTaiifHuX IeHTpax i kiiHikax. Takuii point-of-
care-gpopmMar yxe ONMCaHUM y JKapHsIX: BHYTpimHI 3D-maboparopii cKOpouyroTh
4ac 1 JIal0Th 3MOTY CTBOPHTH JI€Tajll MiJ KOHKPETHOTO MaIi€eHTa 0e3 30BHIIIHHOTO
nigpsigHuka [2].

Opranizartist point-of-care-BupoOHuUITBa Mepe0ayae BCTAHOBICHHS B 3aKJIaji
JNOCTYIHUX 1 peMoHTonpuaatHux FDM-npuHTEpiB, a TaKoXK CTBOPEHHs 010J110TEKH
nepeBipeHux 3D-Mozeneld ananTUBHMX €JIEMEHTIB (HAKJIAIKU JJIS CEHCOPHUX
€KpaHiB, TAKTWJIbHI MIKTOIPAMH, KHOIKOBI KOBIAKH, €IEMEHTH (hiKkcalli), K1 JErKo
M1JIAIITOBYIOTBCS T 1HIUBIAYaJIbHI PO3MIPH TMPUCTPOIO YU PYKH KOPHUCTyBadya.
PobGounii nukn nepepbadae KOPOTKI ITepamii: ApyK HPOTOTHILY, HMPUMIPIOBaHHS,
30upaHHsl BIATYKIB, BHECEHHs 3MiH y Mojeib. Lle mae 3Mory oTpumaTu rOTOBHIA
Bupi0 3a 1-3 nni. Jlng BucokogeTanizoBaHux enemeHTiB (wpudt bpaitns, apiOHi
penbepu) JIOUITBHO BUKOpPUCTOBYBaTH SLA-mpuHTEpH, a i1 BHUTOTOBJICHHS
0COOJIMBO MIIHUX KOMIIOHEHTIB — TexHoJiorito SLS y cmiBmpami 13 30BHIIIHIMH
BUPOOHUYUMU JITA00PATOPISIMHU.

BuOip marepiany 3aneXuTh BiJl TUIY 1HKJIIO3MBHOIO BUPOOY Ta yMOB HOTO
ekcruryaramii. PLA — 6iopo3knaaHuii 1 Jerkuid y JpyImi matepiai, o MiIXOJHUTh
JUTSI BUTOTOBJICHHS TAKTHJIBHHX IMKTOTpaM, NPOTOTHIIB KHOMOK 1 HaKIAJOK,
K1 HE TJa0ThCs BUCOKMM MEXaHIYHUM HaBaHTaKeHHsIM. ABS Mae BUIIly MIIHICTh
1 TEPMOCTINKICTb, 110 POOUTH HOr0 MPUAATHUM JUIsI KOPIYCIB aJallTUBHHUX ITYyJIbTIB
KepyBaHHs, JieTajeil npoTe3iB a0o 3axucHuxX KoxyxiB. st TPU BracTuBI THYYKICTb
1 eJIacCTUYHICTh, 3aBIASKH YOMY BHKOPHUCTOBYETHCS JUISI €PrOHOMIYHHMX HAKIAJOK,
M’SIKUX KHOIIOK 1 €JIEMEHTIB, SIK1 KOHTaKTYIOTh 31 MKipoto [3].
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HasBui npaktukm  3acrocyBanHsi 3D-apyky B iHKJIIO3HBHHMX
Ul/UX-npoekTax

CyvacnHi TtexHonorii 3D-IpyKy axkTUBHO BIIPOBAKYIOTbCSI Y CTBOPECHHS
IHKJIFO3UBHUX 1HTEp(ENCIB, MO0 NOE€AHYIOTh (I3U4HI Ta UU(GPOBI EIEMEHTH,
HANIPUKJIAA y TaKTWIBHUX 1HTepdelicax ais Jrojel 3 mopyeHHs Mu 30py. Cucremu
Ha kmrant Interactiles mpomonyrors 3D-HajpykoBaHI HaKIaIKd Uil CEHCOPHUX
ekpaHiB cMapThoHiB, 10 GOopMyIOTh «KOMiIpKW» Haja enemeHtamu Ul 1 3HIKYIOTH
KUIBKICTh TOMMJIOK Y B3a€EMOJIII Ta 4YaCc BUKOHAHHS 3aBJaHHS. Ix e(hEeKTUBHICTh
IPOJIEMOHCTPOBAHO B JIOCHIPKEHHAX 3 Y4YacTi0O KopucTyBadiB 3 BLV-cninmbHOTH
(BLV - blind/low-vision) [4].

[HmuM  HampsiMoM € 3actocyBaHHS 3D-Ipyky B amanTuBHUX 3aco0ax
BBeaeHHsA. Enable Community Foundation po3po0iisie Ta mommMproe BiIKpUTI MOJEITI
POTE31B, IO IHTETPYIOTh KHOIKOBI MMAHEINl Yd CEHCOPHI €JIEMEHTH JUIsl KepyBaHHS
KoMIT' roTepoM abo cMmaptdoHoMm. Taki pilieHHS OCOOJMBO KOPUCHI B peaduriTaiii
MOPAaHEHUX BIMCHKOBOCTY)KOOBIIIB, JI¢ BaXXJIMBa IIEPCOHANI3aAISA Ta IIBUIKE
BurotoBieHns [5]. IMoxiOuuii miaxin memonctpye 1 Microsoft Adaptive Controller,
AKui y moenHaHHi 3 3D-HaJpyKOBaHMMH aJanTepaMy J0TIoMarae KOpUCTyBadam
3 0OMEXEHOK MOTOPUKOIO HAJNAIITOBYBATH KOHTPOJIEPH MiJ IHAMBITyallbHI OTPEOH,
CTBOPIOIOYM 3pYyuHiIi iHTepdelcH y Bifieoirpax Ta HaBuYaJIbHUX CEPEOBUIIAX.

VY BIZHOBJIEHHI MOTOPUKH Ta MpOTe3yBaHHI 3D-IpyK Nae 3MOry CTBOPIOBATH
IHIWBIAyaJIbHO HAJIAIlITOBAaHI KOPNyCH W ejleMeHTH KepyBaHHs. HoBi miatdopmwu
Ha kmrant Smart ArM Tta keiicu enektpomiorpagiuyHoro kepyBaHHS (SEMG)
JEMOHCTPYI0Th, 110 3D-HaapykoBaHi Moayji abo MpOTe3rn MOXKYTh OYyTH HOCISIMU
JUIsL 1HTEerpatiii BOy10BaHUX CEHCOPIB 1 AITOPUTMIB KEPYBaHHS, 1110 BKpail HEOOXI1THO
TSl IOPAaHEHUX BINCHKOBHX 1 JIIOJICH 3 aMITyTallisIMU B 1IeH nepion [6].

HaykoBa HOBM3HA JOCIiIKEHHS

[Tonpyu HasBHICTh OKPEMHUX MPHUKIIAAIB BUKOPUCTAaHHS 3D-IpyKy B IHKIFO3UBHUX
TEXHOJIOTIAX (TaKTUJIbHI HAKIAJKH, aJalTUBHI KOHTPOJIEPH, MPOTE3HI ajarnTepu),
y JiTeparypl Opakye CUCTEMAaTH30BAHOTO MIAXOJY 10 CTBOPEHHSI Ta OLIHIOBAHHS
010J110TeK TaKuX €JEeMEHTIB 13 MIATBEPIKCHOK eproHomikor. Ham migxia
CIpSIMOBaHMN Ha PO3pOOJICHHS Ta anmpoOyBaHHs pPoint-of-care-koneeepa, mo gae
3MOTy IIBHUJIKO TMPOEKTYBAaTH, JPYKyBaTH ¥ TECTyBaTM IEPCOHATI30BaHI
Ul/UX-koMnioHeHTH 6e3mocepeIHbo B KIIHIYHUX a00 OCBITHIX yMOBaX.

3anponoHOBaHUM MiAXiJl JACTh 3MOTY CYTTEBO CKOPOTUTH 4Yac Ta BUTPATHU
Ha  po3poOseHHa  1HKmMO3uBHUX ~ Ul/UX-pimeHb  3aBISIKM  BUKOPUCTAHHIO
TexHosorii 3D-apyky.
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IIpakTH4yHe  3acTOCYyBaHHSA  pe3yJbTATIB  MOJISIra€ 'y  CTBOPEHHI
NEePCOHANII30BAHUX TAKTHIBHUX HAKJIAAOK, aJIaliTUBHUX KOHTPOJEPIB Ta MPOTE3HHUX
€JIEMEHTIB, SKi MOXYTh BUTOTOBJISITUCSA O€3MOCEPENHhO B KIIHIYHHUX, OCBITHIX
abo moOyToBux yMoBax. lle BigkpuBae MOMIIMBICTh ONEPATHBHOTO HAJIAIITYBaHHS
iHTepdeiciB mig NoTpedu KOHKPETHOTO KOPUCTyBaya, MIIBUINYE PIBEHb HOTO
ABTOHOMHOCTI Ta KOM(OPTHOCTI B3aeMoAli 3 uudpoBumu cucremamu. Kpim Toro,
pe3yJIbTaTH MOXYTh OyTH 3acTOCOBaHI JyIsi Po3poOJieHHS OPEeNn-source-6iomioTex
aJanTHUBHUX €JIEMEHTIB, 10 CHPHUATUME CTaHAapTU3alli 1HKIIO3UBHOIO JH3ailHY

Ta TIOMIUPEHHIO TOCTYIMHUX TEXHOJIOTIH.

BucnoBxu

VYopoBamxkeHHs TexHosorii  3D-apyky B IpOEKTYBaHHI  1HKIIO3UBHHUX
UI/UX-piltiedb  1€MOHCTPYE BHCOKHMN TMOTEHIial Yy TiJABHIICHHI JOCTYIHOCTI
Ta 3pYYHOCTI B3aeMOJil 3 1HPOPMAIIHHUMU CUCTEMaMU JJIsl JII0JIeld 3 OOMEKEHUMU
MO>KJIMBOCTSIMU, 30KpeMa 3 TIOpPaHEHWMHU BiiChbKOBOCITY)00BIsIMU. [HTEerpariss FDM,
SLA Ta SLS-mapyky B point-of-care-cepenoBuiax aomomMara€ CKOPOTHTH ITHKII
pO3pO0JIeHHST 3 THXKHIB 10 KUIBKOX [IHIB, 3a0€3Meuyloyd MIBUIKY 1TEpallio
Ta TepCoHaTI3aIlil0 eJIeMEeHTIB 1HTepdelicy. PeanbHi nOpukiagud CBiAYaTh, 110
MO€THAHHS 1HXCHEPHHX, TU3AMHEPChKUX 1 MEIUYHUX TIXO0/IB Y MEXaX YIpaBIiHHSA
MPOEKTAMU CIIPUSIE€ CTBOPEHHIO €()EKTUBHUX Ta €KOHOMIYHO JOUUIBHUX 1HKIFO3UBHHUX
TexHoyori. [loganpiminii poO3BUTOK LBOTO HAMPsMYy MOXKE OyTH CHpPSIMOBAHHI
Ha craHjgapTu3auilo 010morek 3D-mojneneil, MOKpalleHHs METOAIB OLIHIOBaHHS
EpProOHOMIKM Ta PO3IMIUPEHHS IHTErpaiii CEHCOPHHX 1 KEpyUUX MOIYJIB
y HaJIpyKOBaH1 BUPOOHU.

Jliteparypa

1. 1SO 9241-210:2019 Ergonomics of human-system interaction — Human-centred
design for interactive systems. Geneva: 1SO, 2019

2. Karliner, L.S., et al. (2023). 3D Printing in a Hospital: Centralized Clinical
Implementation and Applications for Comprehensive Care. ResearchGate.
Retrieved from:
https://www.researchgate.net/publication/376679871_3D_Printing_in_a_hospital _
Centralized_clinical_implementation_and_applications_for_comprehensive_care

3.  Tymrak, B.M., Kreiger, M., & Pearce, J.M. (2014). Mechanical properties of
components fabricated with open-source 3D printers under realistic
environmental conditions. Materials & Design, 58, 242-246. Retrieved from:

305


https://www.researchgate.net/publication/376679871_3D_Printing_in_a_hospital_Centralized_clinical_implementation_and_applications_for_comprehensive_care
https://www.researchgate.net/publication/376679871_3D_Printing_in_a_hospital_Centralized_clinical_implementation_and_applications_for_comprehensive_care

https://www.researchgate.net/publication/260315109 Mechanical _Properties_of
_Components_Fabricated_with_Open-Source_3-
D_Printers_Under_Realistic_Environmental Conditions

Shinohara, K., & Wobbrock, J.O. (2011). In the shadow of misperception:
Assistive technology use and social interactions. Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems. ACM. Retrieved from:
https://www.researchgate.net/publication/221518188 In_the shadow_of misper
ception_Assistive_technology use_and_social _interaction

Enable Community Foundation. Open Source 3D Printed Prosthetics. Retrieved
from: https://enablingthefuture.org

Saravanan H., Mohamad Z. (2024). Development of 3D Printed Prosthetic Arm
for Transradial Amputees. American Journal of Scientific and Educational
Research. AJSER-198.

306


https://www.researchgate.net/publication/260315109_Mechanical_Properties_of_Components_Fabricated_with_Open-Source_3-D_Printers_Under_Realistic_Environmental_Conditions
https://www.researchgate.net/publication/260315109_Mechanical_Properties_of_Components_Fabricated_with_Open-Source_3-D_Printers_Under_Realistic_Environmental_Conditions
https://www.researchgate.net/publication/260315109_Mechanical_Properties_of_Components_Fabricated_with_Open-Source_3-D_Printers_Under_Realistic_Environmental_Conditions
https://enablingthefuture.org/

Yepracosa B.B., HoBoxxuiosa M.B.
Xapkiecbkull HAYIOHATbHUL YHIBEpcumem micbko2o cocnooapcmea im. O.M. bexemosa

KOHIENIISA CTIMKOCTI IHOOPMAIIMHOI IHOPACTPYKTYPH
B YPBAHI3OBAHOMY CEPE/JOBHIIII

The thesis explores the resilience of urban information infrastructure under
uncertainty. The key components of resilience are identified: reliability,
cybersecurity, adaptability, and resilience. The challenges of the urban environment
are outlined and a model integrating smart city technologies is proposed.

CriiikicTe  1HpopMauiiiHoi 1HGpacTpykrypu Micta (MII) posrasgaerbes
K 3IaTHICTh CHCTEMH TMPOTHCTOATH 30BHINIHIM 1 BHYTPINIHIM 3arpo3am,
3abe3rneuyBaTy O€3MepepBHICTh (DYHKIIFOBAHHS Ta ONEPATUBHE BIJHOBJICHHS TiCIs
300iB. 3akoH VYkpaimm «lIpo xputununy iHdpactpykrypy» (2021) Bu3Hauae,
mo MII oxommoe iHpopMaliiiHI CHUCTEMH W TeIeKOMYHIKalii, sIKI € KPUTUYHO
BOKIMBUMU I OKUTTEMISUIBHOCTI  wmicta [1]. Y koHTekcri  ypOarizamii
Uil 3a0e3MedYeHHs CTIMKOCTI HEOOXIAHO 3Ba)KaTh Ha TEXHIYHI, OpraHi3aiiiiHi
Ta COIlialibHI (haKTOPH.

Micbke cepeloBUIllE BH3HAYAETHCS BUCOKUM PIBHEM B3a€MO3aJIE€KHOCTI
MDK 1H(GOpMAIIHHUMHU CUCTEMaMH, TPAHCIIOPTOM, €HEPreTUKOI0 Ta IHIIUMH BUJIAMH
iH(ppacTpykTyp. Lle miaBHILye pU3UKH, MOB’sA3aH1 3 KiOep3arpo3amu, NPUPOJIHUMHU
KatacTpopaMu Ta COI[ATbHO-€KOHOMIYHUMHU TMOTPSCIHHSAMU. SIK 3a3HayaroTh
Shi ta 1H. (2021), CTIKICTh MICBKMX CHCTEM BAapTO PO3IJIANATU KPi3b MPU3MY TeOpii
CKJIaJTHUX aJIallTUBHUX CHCTEM, /i€ HEBU3HAYCHICTh € HAMBAKIIMBIIIMM YHHHUKOM [3].

OcHoBHi koMnOHeHTH cTilikocTi MII

— Texniuna wHaoiunicms — Oe3nepeliiiHe (DYHKIIIOBaHHS —amapaTHOTO
Ta IPOrPaMHOTO 3a0e3MeYeHHs, 30KpeMa 3 TeJICKOMYyHIKaIHHIMU Mepekamu [ 1].

— Kibepbesneka — 3axucT Big KIOGPIHIMACHTIB, KUIBKICTh  SKHUX,
3a iH(popmaniero CERT-UA, 2024 poky 3pocia Ha 69,8 %, nepeBaxHO B ypSI0BUX
1 TeJICKOMYHIKallIMHUX cucTeMax [S].

— AoanmueHnicmb — BUKOPUCTAHHS TEXHOJIOTIH IITYYHOTO IHTEJEKTY
Ta TIMOOKOTO HAaBYaHHS U1 €PEKTUBHOIO pearyBaHHs Ha HOB1 BUKIIUKH [5].

— Bionosnosanicmy — 1IBUJKE BIJHOBIEHHA (DYHKIIIOBaHHS  MICHS
300iB BimmoBigHo 1m0 miaxomiB NIST Cybersecurity Framework 2.0 (dbynskmii
Respond ta Recover) [2].
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— Iumeepayis 3 micoKum ynpagiiHHamM — KOOPJAUHALIIS 3 IHIIUMU KPUTUUHUMU
iHppacTpykTypamu 171 GOpMyBaHHS IIJTICHOT CUCTEMU CTIAKOCTI.

Bukiuku B ypOaHi3oBaHOMY cepel0oBHIL

— CkJafHICTh NMPOTHO3YBAHHS 4Y€pe3 HEBU3HAYEHICTh 30BHIIIHIX (PAKTOPIB
(BoeHH1 KOH(ITIKTH, KiOepaTaku, KIIIMaTU4YHI 3MIHH, EKOHOMIYH1 Kpu3n) [3].

— OOMexeHIcTh (IHAHCOBUX 1 TEXHIYHUX pECypCiB i BIPOBAKEHHS
epeOBUX TEXHOJIOT1H,

— HeoOxigHicTh 30a7aHCOBAHOTO TOEAHAHHS Oe3mnekHn, e(QEeKTUBHOCTI
Ta JOCTYIHOCTI 1HPOPMAaLIIMHUX CEPBICIB B YMOBAX 3pOCTAHHS KIOEPIHIIUACHTIB [5].

KonnenryanpHa monens ctivikocti MII ocHoBaHa Ha iHTerpaiii MpaBOBUX
3acaj cyvyacHHMx TexHojoriyaux pimens (10T, big data, Al), kinbKicCHUX METOIIB
OIL[IHIOBaHHS pPU3MKIB [4] Ta MIKHApPOAHUX CcTaHAapTiB. BoaHodac KIO4OBUM
€JIEMEHTOM MOJIEJ € MPUHLUI MPO30POCTI, 0 nepeadadae MOCTIMHUNA MOHITOPUHT
cTaHy 1H(QPACTPYKTypH, olepaTuBHE 1HGOPMYBAaHHS KOPHUCTYBauiB IMPO 1HIHUJICHTH
Ta e(peKTHUBHY KOMYHIKalil0 3 rpomajsHamu. lle He nume mniaBUILY€e pPIBEHb
3aXMIINEHOCTI CHCTEM, a W QopMmye J0BIpYy 110 IUGPOBUX MICBKUX CEPBICIB,
AKa HUHI BHU3HAYAETHCS OJHUM 13 KIIOYOBUX (PAKTOPIB CTIMKOCTI 1H(OpMaLiiHOT
1H(}pacTpyKTypH B ypOaHI30BaHOMY CEPETOBMILII.

CTpyKTypHO MOJE€Th MICTUTh TpPH B3a€EMOTIOB’SI3aHI PIBHI: MOHIMOPUHS,
NpocHO3Y8aHHsA Ta peacyéanHs. BaxIMBY pojb BIAIPalOTh TEXHOJIOTII «PO3YMHOIO
Mmicta», 30kpema l[oT Ta cucremMu TrIMOOKOrO0 HaBYaHHS, SKi 3a0€3MEeUyIOTh
MOHITOPHUHT Y PEXHUMI1 peajbHOTO Yacy ¥ aBTOMaTU30BAHE pearyBaHHs Ha 1HIUACHTH.
IIpoTe nns MOCATHEHHS KOMILIEKCHOI CTIMKOCTI HEAOCTATHBO JIMIIE TEXHOJIOTTUHHX
pillleHb — HEOOXiJIHE CTBOPEHHS CUCTEMHHUX QJITOPUTMIB OILIIHIOBAHHS PU3HUKIB
1 yIIpaBIiHHS HHMH, IO TMOETHYIOTh TEXHIYHI, OpraHi3aliifHi Ta coIiajabHl acCIEKTH
dbyHKIIIFOBaHHS MiChKO1 1HGOpPMAaIIHHOT 1IHDPACTPYKTYPH.

KinbkicHuii anami3 ctifikocrti, 3anpornonoBanuii O. TperskoBum Ta iH. (2025),
Ja€ 3MOTY MOJCNIOBATH PHU3UKU Ta OLIHIOBAaTH aJalTHBHICTH CHCTEM, M0 €
0COOJIMBO BaXKJIMBHUM JUISI MICBKHX YMOB [4]. BHUKOpHCTaHHS KOHILEMINi CKJIaTHUX
aJanTHUBHUX CHCTEM 3a0e3ledye BpaxXyBaHHS B3a€EMO3AJICKHOCTEH MiXK OKPEMHUMH

KOMITOHEHTaMU 1HOPACTPYKTYpPH.

BucHoBok

Konuenuist criiikocTi 1HQoOpMaliiHOi 1HOPACTPYKTYypu B YypOaHI30BaHOMY
CEPEeNIOBHUIIl BUMAara€ KOMIUIEKCHOTO MiIX0y, 10 MOEAHYE MPaBOBI 3acaau, CydacHi
TEXHOJIOT1, KIJTbKICHI METOJIU OLIIHIOBaHHS Ta MIXKHAPOIHI CTaHIapTH. 3a0e3MeUeHHS
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criikocti MII € kpuTHyHO BaXJIWBHUM I8 (YHKIIIOBAaHHS Cy4acCHUX MICT
B YMOBaX HEBU3HAYEHOCTI.
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HOPMAJIIBALIA MO3ULIAHUX 3AAY Y TEOPII ITOP

A method is proposed for reducing positional (dynamic) problems of game
theory with perfect information to static problems of matrix games in normal
representation form. For this type of problems, Nash equilibrium is analyzed.
Nash equilibrium strengthening is proposed. The application of the proposed
method is analyzed on the basis of a model example.

Buxkiaaa ocHoBHOro Mmarepiajy

31e01IbIIOro  Mmiciid CTaTUYHOrO aHali3y MaTeMaTU4HOI MOJENl OIUCY
KOH(JIIKTHOI CUTyalli SIK MaTpU4YHOI I'pU B HOPMaJIbHIM (OpMiI NMOJAaHHS BUHUKAE
norpeda pO3MVISIHYTH L0 TPy BXKE SK MO3ULIMHY (IMHAMIYHY) B PO3TOPHYTIH
dbopwmi 3anucy.

I'paBui B3aeMOfiIOTh MK CO0OI0 B Haci Ta MOBIJOMIISIIOTH PIIICHHS 010
BJIACHOI TMOBEMIHKM 3aJ€XHO BiA 1H(OpMaUii mpo pilleHHs, SKI NOpUIAMaloTh
Yl TOpUMUMATUMYTh 1HII TpaBlll, YHACHIJOK YOro TIOYMHAE YTBOPIOBATHCH
1€papXivHICTh (4EProBICTh XO1IB) IFPOBOT MOJICIII.

[HIIMMU c10BaMu, MPHUIIMarOUy PIlIEHHS 3 BIACHOI MOBEIIHKU, KOXKEH TpaBelb
MO’K€ MaTH 1H(POPMAIIIIO TPO PIICHHS, K1 TIPUIHSIIN 1HII YYaCHUKH.

Taka MOXIUBICTH TEPEBOJUTH TEOPETUKO-ITPOBY MOJEIh 13 CTaTUYHOI
10 no3uliitHoi ¢opmu moaaHHsA. OCKIIBKM CTaTUYHI ITPU OUIBII JIOCIIJKEHI,
TO BHUHHMKA€ JOLUIBHICTh 3BEJCHHS PO3B’SA3KY pPO3IIMPEHOI MO3ULIMHOI 3a7adl
JI0 CTaTUYHOI MaTPUYHOI I'PU B HOpMaJIbHINA (POpMI TOTaHHS.

JUist po3risiy BI3bMEMO ITpH, IO MICTSATh B3a€EMOJIII0 TPaBIIB Yy 4Yacl.
Ha BigMiHY BiJl CTATUYHUX ITOp, TYT IPABII B3a€EMOJIIOTh OJUH 3 OJHHUM, pEaryruu
Ha cTpaTerii MOBEIIHKH, Kl MPUHHATI YYaCHUKAMH pPaHIIIIe.

To6T1o rpaBenb MOke OOUpATH BIIACHY CTPATET1IO MTOBEIIHKU 32 YMOBHU B1JJOMO1
1H(opMarii mpo pimeHHs, K1 TPUHHSAIN 1HII YYacHUKU. Takuil TUM irop MpUHHATO
Ha3WBaTH JUHAMIYHUMH 3 JTOCKOHAJIOK iH(popMaIIi€ro.

Hopwmanbna popma nmoganHss MaTpUIHOT TPU MA€E TaAKUW BUTIISI:

G={(AB),({A A A {BLB, B }).(CuiCo)l
ne (4, B) - rpasui;

({A1 AZAn}{Bl B,,..., Bn}) — YHCTi CTpaTerii IPaBIliB;
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(C 2 Ch ) — IUTaTDXKHI MAaTPHIli TPABIIiB.

VY nuHaMivHOMY BapiaHTi TpH 3 JOCKOHAJOI 1H(QOpPMAII€I0 KOXKEH T'PaBEIh
nepen MOoYaTKOM TMOBiIOMIIsie 0OpaHy HHUM cCTparterito moBeaiHku. [Ipomec rpu
3MIACHIOETBCS Ta KOHTPOJIOETHCSA 3a LKUM IUIAHOM, IO 3a0e3nedye mepexin
JI0 IrOp CTaTUYHOTO KJIacy.

VY rtakuii crmoci® 3a1HCHIOETHCS TIEPEXiJ 10 1€papXivHOrO BapiaHTa MaTPUYHOT
rpu. 3TiIHO 3 TPABUIOM TPU KPOK 3a KPOKOM peai3ylOThCs BIJJOMI JIAHIIOTH
CTpaTerii TMOBEMIHKM 11 y4YacHUKIB. 3 OISy Ha Il JIAHIJIOTH 3IIHCHIOIOTHCS
xonu rpaBuiB. Konum mMOCHIIOBHICTH KpOKIB MpHUBENE [0 KIHIIEBOI BEPIIMHH
JIAHIIOTA, TPaBIll OTPUMAIOTh BIJAMOBIIHY BUHAropoay. Takuil miaxia 3abesnedye
IHTepIIpeTallii0 JUHAMIYHOI I'PH K CTAaTHYHOI.

Onucanuii arOpUTM JAa€ 3MOTY PO3TIIANIATH PO3TOPHYTY (hopMy AUHAMIYHOI

I'PU 3 IOCKOHAJIOK 1H(POPMALII€IO SIK TPY B HOPMaJIbHIN QopMi.

MopeabHUH PUKJIAL

Y cdopmoBaniii komanmi ang peamzamii IT-mpoexty wacTo ckiagaeThes
CUTYyaIlisi, MO JBOE ii YJeHIB MO-pi3HOMY 0adarh MiAXOAW O CTBOPEHHS KiHIIEBOTO
npoaykTy. BogHouac kKoXeH 3 HUX Ma€ 3HAYHUU JIOCBiI pO3POOICHHS aHAIOTTYHUX
OpPOrpaMHUX TMPOJIYKTIB YU CEpBICIB y pI3HUX KoMaHjax. Jlnsg edexTuBHOrO
PO3B’sI3aHHA 3a3HAYEHOI1 CUTYallli MPOMIOHYEMO CKOPHUCTATHCA MAXO0JaMH, BJIACTUBUMU
JUTSI MAaTPUYHUX 1ITOP, BBAKAIOYN KOKHOTO 3 IIUX WICHIB KOMaH/U TPABIIEM.

BuxopucTtanHs KOHIIEMINI TMEPIIOr0 WieHa KOMaHIW JJI CTBOPCHHS

IPOTPAMHOTO MPOAYKTY MOKe OyTH MO3UTHBHO oIiiHeHO B I (r > 0)-oauHuilp,
a TPOMO3WINSA JPYyroro uieHa KoMaHau omiHoeTbes B ((t>0) — nmeskux

YMOBHHX OJUHUIIb.

[IpuitmeMo, 10 yMOBHa KOPHCTh 3aCTOCYBaHHS IHIIMX MPOMO3ULINA piBHA
Hymo. KomaHma po3poOHHKIB MaTHME I0JaTKOBY IMO3UTHBHY KOpHCTh S (S>0)
y pa3l BIPOBAKEHHSI MPOMO3MIII HEpLIOro rpaBls, II0 Ja€ 3MOry 3all03WYHUTH
JIOCBiJl TIOTIEpeIHBOT KOMaHIM PO3pPOOHUKIB, fKa MpalfoBajia Ha Iiil camiid Qipmi.
JIns TpUUHATTS ONTUMAIBHOTO PIIMIEHHS sl OTPUMAaHHS HaAWOLIbIIOT BUTOIU
CKOPHUCTAEMOCS PO3paxyHKaMH, MOJaHUMU HUXKYE.

Maemo TuUnoBy MarpuyHy Tpy. llepmmi rpaBeup A BHCYHYB IIEpIILy

npornosuiito. Jpyruit rpaBeup B — apyry mpomoswuiiito. KokeH i3 TpaBIiB mae
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0 JIBl CTpaTerii: BUKOPUCTATH Iepiury npomnosuuito A, B, abo npyry - A,, B,.

Otxe, Az[Ai,Az], B:[Bl,BZ].

BianoBiiHO 10 yMOBH I'pH IUIATIXKHI MATPULI JUIsl YHACHUKIB PIBHI:

o [rres] o t s
Als 0 | B |tes O

[To3uuiiiHMi BapiaHT MOJENIBHOI 3aJadl MICTUTh NEPEIyMOBY — MEpUINi
rpaBerb A BUKOHYE XiJ nepmuM. [lepeBo rpu 300paxeHo Ha puc. 1.

r+s r+s r r A} s t f
C,= Cp=
0 K3 0 s O t+s O f(+s

2:5 2.5

Puc. 1. [lepeBo nrHaMiuHOTO BapiaHTa Ipu

Bepmmau Ha nepeBi MpOHYMEpOBaHI Jig 3PYYHOCTI TO3HAYEHHS YHUCTUX
ctpareriii. [lepmmii yuacHuk A Mae B il rpi JABI cTpaTerii A:[(l: Al),(lAz)]
y BepmuHi 1. [Ipyruii rpaBenr B Mae wotupu ctparerii y 1BOX BepmiMHax — 2 1a 3.

Koxxna #ioro crpareriss BU3Hauae Ail0 BXE€ Yy JBOX BepiiuHax. Jlpyruii rpaBellb
Ma€ TaKl CTPATerii:

B=[(2:B,3:B,),(2:B,,3:B,),(2:B,,3:B,),(2:B,,3:B,) |

[InaTixHl MaTpuul TpaBLIB y HOPMalbHIA (QOpMI NOJAHHS JUHAMIYHOIO
BapiaHTa I'py MAIOTh TaKUN BUTIIAL!

r+s r+s r r S S t t
C,= , Cp = )
0 S 0 s 0O t+s 0 t+s
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Hopmanbna ¢opma  aguHamigyHOro  BapiaHTa Tpu  OUIBII  CKJIAJHA,
HIK HOpMalibHa (opMa CTaTUYHOI Tpu. Y Tpl 3 HYOTUpPMA YUCTUMH CTPATETIIMU
JIpyTHUil TpaBellb MaTUMe 16 YUCTUX CTpaTerii.

Po3p’spkemMo rpy 3a yMoBU I'<S Ta t<s. JlocaiguMo HOBY MaTpU4HYy Ipy
Ha piBHOBary. Maemo Tpu TOYKH piBHOBaru 3a Hermiem: (1,1) ; (l, 2); (2, 4) :

[lpunnun piBHOBaru 3a Hemem y pa3i IWHaMIYHUX IMOp 3arajioM He Ja€e
3aJJOBUTBHOTO PE3yJbTaTy 3 MPOTHO3YBaHHS Pe3yJbTaTiB PO3B’SI3KYy TPU. 3 OTIISAILY
Ha I1¢ BUHUKAE JIOIIJIBbHICTh TOCUJICHHS MIPUHIIMITY piBHOBaAru 3a Hemem.

Take mocuiieHHs MOXKHa BUKOHATH B Takui crnoci0. [Ipunyctumo, mo B rpi
BUKOHAHO JEKUIbKa KPOKIB. 3ajWIIeHy 4YacTUHY TPH MOXKIHUBO PO3MIISIATH
K CaMOCTIiHY Tpy. B HOBII yacTUHI IpaBIi MOXKYTh MOPYILIUTH paHille BCTAHOBJICHI
cTpaTerii MOBEIIHKU Ta BXKE HE JIISITH 32 YITKO BUSHAYCHUM ITPOTOKOM.

[ToBeninka B Mexax JOCKOHaoi iH(opmallli Moxke OyTH HEBUI1JIHA TPABLSM.
VY TakoMmy pa3i BOHM BiJJIaIOTh IepeBary 3MiHI BIIACHUX CTpaTeriii Ha IiJICTaBi
BUMOTH JMHAMIYHOi Y3TOJDKEHOCTi, CYTHICTh SKOi IIOJSTa€ B IIOIIYKY HOBHX
PIBHOBR)KHUX CTPATETiH, 32 YMOBH SIKHX y KOXKHOTO TpaBIlsi OyB OU BIJICYTHIM CTUMYI
3MIHUTH WOTO B TOJAJIBIIIH Tpi.
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3ABE3IEYEHHS CTIHKOCTI CACTEMH YIIPABJIHHA
IT-ITIPOEKTAMUA

The theses are devoted to the analysis of IT project development in order to
improve management processes that ensure the sustainability of these projects to
changes in content. In the theses, the software development life cycle is considered
together with the life cycle of organizational changes for the implementation of
which IT projects are developed. A holistic consideration of the organizational
structure of IT projects allows us to identify the features of the dynamics of
such projects, together with the factor of loss of project sustainability and,
as a consequence, failure to achieve its goals.

[cHye BIOAMIHHICTD MIDK TMPOEKTAMU, IO BHUKOHYIOTHCA B KOMIIAHIAX,
SIK1 CTICIiaIi3yIOThCA Ha PO3POOJIEHHI MporpaMHoro 3abe3neuenHs, Ta [T-nmpoekramu,
IO 3AIMCHIOIOTHCS B OpraHizamlifax, s sSkux crtBopeHHs [13 He € KI04oBOIO
KOMITIeTeHL1€10. Po3risiHeMo came Taki MPOEKTH.

IT-npoexTn 3aBxau MOB’sA3aH1 3 IEIKUMHU OpraHi3aIl[iiHUMU MIEPETBOPECHHIMU
Ta BUKOHYIOTBCS JUIS iX 3MIMCHEHHS. ETamm ®KUTTEBOTO IUKITY MTPOEKTY MOIISIOTHCS
Ha YaCTHHHM, a caMe Ti, SKI BHUKOHYIOTbCSA Ha CTOPOHI 3aMOBHHKa, 1 Ti,
10 pealli3yloThCs Ha CTOPOHI MiapsiaHuKa. HaluacTiiie MEHEIKMEHT 30CEPEIKY€EThCS
oe3rocepesHb0 Ha po3pobisieHHi [13, He3Bakarouw Ha OpraHi3alliiHHN CKJIQJTHUK
npoekty. OTxe, NOTEHIIHHI MOXJIMBOCTI, 3aKJaJeHI B MNPOrpaMHHUA MPOAYKT,
HE peami3yloThCs, 1 O MPOAYKTY BHUCYBAIOThCS HOBI BHUMOTH, BUKOHAHHS SIKHX
HE MiABUILY€E €(heKTUBHOCTI O13HEC-TIPOLIECIB 3aMOBHUKA.

s ycmimmHoro BukoHaHHs IT-mpoekTiB HEOOXiIHI KOMIIETEHIi B ramysi
PO3pOOJICHHSI POrPaMHOro 3a0e3MeUYeHHs], BOJIOAIHHS MPOLecaMu Ta 1HCTPYMEHTaMHU,
10 3aCTOCOBYIOTHCSI B LIMX MPOEKTaX. AJle OCHOBHA MpoOjema MOoJsrae B TOMY,
0 KOMIIaHii, SK TMPaBWJIO, HE BOJIOJIIOTh LMMHU KommeTeHuisiMu. lle 3ymoBitoe
0e3i4 3MIH y 3MICTI MPOEKTY BIAMOBIHO JO TOTO, SK 3aMOBHUK IOPHUHAE B TEMY
po3poOku. BIiOMIHHICT y BHUMOIax CYTTEBO BIUIMBA€ HE TUIBKM Ha TEPMIHU
W BapTICTh TMPOEKTY, a W Ha WOTO SKICTh, OCKIIBKHM JOJYyYEHI Taki MEXaHI3MH,
K 3HM)KEHHS MOTHBAILli B pa3l TpUBaIOi poOOTH, a TAKOX 30UIBLIEHHS KUIBKOCTI
nedeKTiB, M0 MPUIYCKAIOTh MPOrpaMiCTH, SKI MPaIlolTh i MOCTIMHUM THCKOM
oOMexxeHux TepMiHiB [1]. Ilpore nocmiKeHHS JEMOHCTPYIOTh, IO 30UIbIIECHHS
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TPYJIOBUTPAT HA IJAHYBAaHHS HE MPHU3BOIUTH JO 3MEHIICHHS TPUBAJIOCTI MPOEKTY.
ToOTO, HMOKJIABIIM JOAATKOBUX 3YyCWUJb JO MOro IUIAHYBaHHS, KOMIIaHii,
0 CIHeHiaNi3yloThcst Ha po3poOieHHl [13, MOXyThb 3HM3UTH TPYIOBUTPATH
Ha BUKOHAHHS MPOEKTY Ta IMiIBUIIATH HOTO SKIiCTh.

BonHouac kommanisM, siki 3aMoBis0Th 113 mist Toro, mo0O aBTOMaTH3yBaTH
CBO1 O13HEC-TIPOIIECH, CTBOPUTHU JTOAATKOBY I[IHHICTh CBOIX TPAAMIIHHUX MPOIYKTIB
abo peami3zyBaTH HOBY Oi3HEC-MOJIE/Ib, 3HU3UTH BIUIMB HEBU3HAYCHOCTI BHACIIJIOK
OUIbI PETENbHOTO IUIAHYBAHHS BUSBIISIETHCS, SIK MPABUIIO, HEMOXKJIIMBO, 1 TPYJIOBI
BUTpPaTH Ha IUIAHYBAaHHS TIIbKA 30UTBIIYIOTh TPHUBANICTH 1 BapTICTh MPOEKTY.
Tpanuuiiini miaxoau a0 ynpasiiHHS IT-ipoekTamMu HE CHPUSIOTH PO3B’A3aHHIO
npoOieMu BH3HAYEHHS BUMOT Ta, SK HACTIZOK, 3pOCTaHHS TPUBAJIOCTI Ta BUTpPAT
npoekty. Kpim Toro, |T-mpoexTn, 3aMOBHMKOM $KUX € oOpradizaiii, mIO
HE CIemiam3yThcsa Ha po3pobnenHi [13, MaroTh BHCOKI pU3HKK HEIOCATHEHHS
IIOCTaBJICHOI METH.

3a OKpecleHUX YMOB aKTyallbHUM € pPO3POOJICHHS CHUCTEMHU YMPABIIIHHS
IT-npoexktamu, criiikoi a0 3MiH 3Mmicty. OTXe, IOCHIIKEHHS 30CEpPEeIKEHO
Ha HEOOXITHOCTI pO3poOJeHHSI cUCTEeMHU ympaBiiHHS [T-mipoekToM, ane 3 Orjsimay
JMIIEe Ha Ti 1i MapaMeTpH, MPOLECH Ta IHCTPYMEHTH, U0 AAIOTh 3MOTY JIOCSTaTH
MIOCTABJICHOI METH B YMOBAaX HEBM3HAUYEHOCTI BUMOT 1, SIK HACIIOK, IMOBIPHUX 3MiH
3a 3MicToM. IloTpeOa ympaBiiHHS 3MIHAMU BHHHMKA€ MPAKTUYHO B YCIX MPOEKTAX.
MeTtoro 3ax0/iB 1010 YIPaBIiHHS 3MIHAMHU € YTPUMAaHHS HACIIIKIB 3MiH y TPOEKTI
y chepi momyctumMux Juisi 3amMoBHHMKa BuTpaTr. L.Brehm Tta M.L. Markus
OpraHizaiiifHo BUOKpeMIIIOI0Th B IT-TIpO€KTI YacTUHY, 110 BUKOHYETHCS Ha CTOPOHI
3aMOBHMKA, 1 YACTHHY, 1110 Pealli3ye€ThCs HA CTOPOHI MIApsSAHUKA [2].

KuTTeBui HMKI MIANPOEKTY, IO 3AIMCHIOETHCS HA CTOPOHI IMIJPSIHUKA,
3a3BUYail nependadae Taki eramnw [3]:

*  aHais3;

*  apXITEKTYpa;

*  JM3aiH;

*  KOHCTPYIOBaHHS;

* IHTErparis;

*  TECTyBaHHS.

[TepeniueHi eranu € TaKWMH, IO MEPEKPUBAIOTHCS, 1 3AJIEKHO BiA MIAXOIY
70 TIOCTaYaHHS MPOAYKTY HPOEKTY MOXYTb OYTH 1TEpaLITHUMH, 1HKPEMEHTHHMH,
a TaKOXX MPUIYCKAaTH PI3HUN XPOHOJOTIUHUU TOPSJIOK E€TaliB YKUTTEBOTO ITUKIY.
[1iApO€EKT, 110 BUKOHYETHCS HA CTOPOHI 3aMOBHHKA, Nepeadayvae eTanu KUTTEBOIO
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UKy, JOKJAaJHO OIKUCaHI B JITeparypi, MPUCBAYEHIA aBTOMaTHU3allii Oi3Hec-
nportieciB [4]. Hacamnepen 1ie:

*  KoHIenTyami3amis (013HeCc-KeHnc);

*  KoH(irypauis (JOKJIaJHUN OMKUC CKIATy NPOAYKTY);

*  PO3rOpTaHHS;

* Qepenaya B ONEPALIHY TISTbHICTb.

Ockinbku, SK  3a3HadeHo  Bume, [T-poekTH  3aBXIW  IMOB’sI3aHi
3 OpraHi3allifHUMU 3MIHAMH, BOHM CXWIbHI 10 Jii HEBHU3HAYEHOCTI, BJIACTHBOI
TakuM TpoekTaMm. [lim TpoekTiB opraHizamiiiHUX 3MiH, SK TMPaBUJIO, HE € UITKO
BCTAHOBJIEHUMHU a00 MOXXYTh 3MIHIOBATHUCS. 3 1HIIOrO OOKYy, METOAM peami3auli
MPOEKTY YacTo ad0 CIOYaTKy He BU3HAYEH1, 200 MOTPeOyIOTh MOCTIHHOTO YTOUYHEHHS
111 YaC BUKOHAHHS POOIT.

Kpim toro, eranu xkutreBoro nukiy [T-nmpoekTy, 1m0 BUKOHYIOTHCS HA CTOPOHI
3aMOBHMKA Ta MIJIPSAHUKA, ICTOTHO BIAPI3HAIOTHCS 32 TEPMIHOJIOTIEI0, 3aCTOCOBAHUM
IHCTPYMEHTapieEM 1 BHUMAralmTh PI3HUX KOMIETEHI[I BiJ KOJEKTUBY IMPOEKTY.
s mpobOneMa yckIagHIOE KOMYHIKAILllO MK KOMaHJaMH Ha CTOPOHI 3aMOBHHUKa
Ta MAPSTHUKA Ta HE JAa€ 3MOTY BH3HAUHUTH 3MICT MPOEKTY Ha MOYATKOBUX CTaIisIX
TaKUM YUHOM, 11100 MiHIMI3yBaTH 3MIHU B MPOLIECT pO3POOICHHS.

VY 1nux ymMoBaxX MEHEKMEHT Ma€ CIPSIMOBYBATH 3yCHJUIS, OUYEBUIHO, HE TaK
Ha pO3pOOJIEHHA OUIbII SAKICHOTO IUIaHY pOOIT, SK Ha peali3alilo CHUCTEMHU
YOpaBIiHHS TMPOEKTOM, CTIHKOW a0 3MiH 3Mmicty. Ilim CTiKICTIO poO3ymieMoO
BJIACTUBICTh CHCTEMHM YIPABJIIHHSA IPOEKTOM Yy pa3l BUHUKHEHHS PO301KHOCTI
3 TUTAHOM CTBOPIOBATH YIPABISIOUMNA BIUIMB, 110 3a0e3Medye 3aBEpIICHHS MPOEKTY
3 BIAXWJIEHHSM BIJ TIOCTaBJICHOI METHM Ha MNPUHUHATHOMY [JIsi 3aMOBHHKA pIBHI.
Jist moOynoBM CTaloi CUCTEMH YMPABIIHHS TMPOEKTOM HEOOXITHO BHUBYHMTH
ApaiiBepy 3MIH 3MICTYy Ta BHM3HAYUTH pYILIHHI CHUIM MPOEKTY U  (akTopw,
0 TaJbMYIOTh MO0 peajizaiilo. IX BHABIEHHS € HEOOXiJHOI YMOBOIO NEPEXOY
Bl IHTYITMBHOIO NPUUHATTSA pIIIEHb IIOAO KOPUTYBaJbHUX JId Yy HPOEKTI
710 IPUMHATTS PIlIeHb, 1110 TPYHTYEThCS HA (paKTax.

JlocniIpKeHHsT CTIMKOCTI MPOEKTIB 3a3BUYail CTOCYIOThCSI CTIMKOCTI PO3KIIay,
TOOTO B HMX MOPYIIYIOTHCS MUTAHHS MOOYJIOBU TaKOTO PO3KIANy, 3a SIKOTO B pasi
BUHUKHEHHS 3aTPUMOK Y BHKOHAaHHI pPOOIT NPOEKT 3a HASBHOCTI MPaBUIBHO
po3paxoBaHux OydepiB TMOBEPHETHCS 3 YacoM JO BHUKOHAHHS IOYaTKy
BU3HAUYEHOI'O PO3KIANy, a OTKE, 3aBEPUINTHCS Y CTPOK. BU3HA4atoTh Taki BapiaHTH
MOBEIIHKU MPOEKTY:

*  micJisl 3aBEpIIEHHS /i1 30yproBaIbHOro (hakTopa BIIXUIIEHHS CKOPOUYETHCS
11 BUKOHaHHSI pOOIT MOBEPTAETHCS A0 MOYATKOBOTO PO3KIAY;
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*  BIAXWICHHS, SIKE BUHUKIIO BHACIIAOK 3aTPUMKH POOOTH, HE 3MEHIIIYETHCS
1 He 301IbIIYETHCS O KIHIS POEKTY;

* 30ypeHHs BUKJIWKAE BIJICTABAHHSI, 110 30UIBIIYETHCS 3 YaCOM 1 IPU3BOIUTH
710 3MIHU CTPOKIB MIPOEKTY, 1110 IEPEBUIILY€ BETUUUHY [TOYATKOBOI 3aTPUMKHU.

[lepmmii BapiaHT pPO3KJIaAy MPOEKTY 1HOJI HA3WBAIOTH MO3UTHUBHO CTIMKUM,
JIpYTUil — HEUTpaNbHO CTIMKUM, TpeTik — HecTikuMm [5]. [liaxin mo 3abe3nedeHHs
CTIMKOCTI MPOEKTY, OCHOBAaHUHN HA MOOYAOBI CTIMKOTO PO3KIIALy, MOXKE 3/1€01IBIIOTO
rapaHTyBaTU BIJIMOBIHICTb TPHUBAIOCTI MPOEKTY JO IJIAHOBOI BEIWYUHU, IMPOTE
TIIBKK TOMI, SKIIO BIAXWJICHHS BiJI BUKOHAHHS 3a IUTAHOM 3YMOBJICHE 3MIHOO
smicty npoekty. s IT-mpoekTiB THM 9acoM 3MiHA 3MICTY €, SIK 3a3HAYCHO BUIIIE,
OJTHIEI0 3 KIIOUYOBHUX MPUYUH BUHUKHCHHS BIIXWJICHb BiJl BUKOHAHHS 3a ILJIAHOM.
Otxe, moOyIoBa CTIMKOTO pO3KIALy MOXE PO3TISIIATUCS JIUIIe SK OJHWH
3 IHCTPYMEHTIB MOOYIOBH CTIMKOI CHCTEMH yIPaBJIiHHS ITPOEKTOM, ajie B KOJHOMY
pasi He €UHUM.

3ayBaXUMO, 1110 BUKOHAHHS TUTAHY 33 TPUBATICTIO POOIT € OJIUH 3 TTOKAa3HUKIB
SAKOCT1 YMNpaBliHHA NOpoekToM. KpiM TOro, norpumaHHs OOMEXEHb KIACHYHOTO
MPOEKTHOTO TPUKYTHUKA HE TapaHTye€ YCHINIHOCTI OpraHi3aiiiiHoi 3MiHH,
Uit 37icHeHHs aKoi BUKOHyeThes IT-mpoext. OTxe, cucTemMa ympaBlliHHS
IT-mpoexkTom Mmae mnepenbayaTd TPOIECH MOHITOPUHTY BIUIUBY, IO HAJIA€THCA
OPOIYKTOM, SIKMM PO3pOOJISETHCS, HA LUIBOBY OpraHi3alliiHy 3MiHY, 1 NPUAHATTA
pilIeHb PO BHECEHHS 3MiH /IO 3MICTY 3a YMOBM BIJXWJIEHHS BHUSIBJIEHOTO BILJIUBY
Bl OaxaHoro. Y 1bOMY pa3li BUKOPHUCTOBYEThCS O€3MEpepBHUN MOHITOPUHT
METPHK TIPOTYKTY.

JIns MOCHiKEHHS CTIMKOCTI CHCTEMH YHPABIIHHS IPOEKTOM HEOOXITHO
npoaHanizyBat (akTopu, IO BIUIMBAIOTh Ha JHMHAMIKY MPOEKTY, Ta HasBHI
B CHCTEMI YINpaBJIIHHS MO3UTUBHI (TJCUIIOBAIBHI) Ta HEraTHBHI (OajlaHCYyBaJIbHI)
3BOpOTHI 3B’s3KW. Haifuacrilie Ha MPOEKT BIUIMBAIOTH OJHOYACHO JBa BHUAU
3BOPOTHUX 3B’SI3KiB, 1 B pa3l MUTaHHS CTIHKOCTI CHUCTEMHU YTMPABIIHHS MPOEKTOM
BUSIBJISIETBCSI HEOUEBHIHUM. SIK MPUKIIAT MOXHA PO3TISHYTH CUTYAIlI0 B MPOEKTI
oprasizaiiitHoi 3MiHM a00 B mporpami TpaHcopmailii Oi3HECY, KOJIU KEPIBHHUIITBO
IparHe 3JIMCHUTH INBHJKI TEPETBOPEHHS Il JOCATHEHHS paHHIX pe3yJIbTaTiB,
10 Ma€ 3HU3UTH OIMp YYACHHUKIB IMPOEKTY, ajie B IbOMY pa3l yYaCHUKH IPOEKTY

MOXKYTbh OyTH HE TOTOBI JI0 MBUAKUX 3MiH, 1 TOMY iXHiH OITip 3pOCTaTUME.
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I aiiBoaoasin P.11., Muxeses L.J1.
Hayionanvnuii ynisepcumem xkopabnebyoysanms im. aomipana Maxaposa, m. Mukonais

AHAJIT3 IT-ITIPOAYKTIB
3A KPUTEPIEM MAPKETHHI'OBUX 3ACOBIB ITIPOCYBAHHS

The report examines the classification of IT products based on the criteria of
marketing promotion activities. Attention is focused on the differences between
aggressive and customer-oriented strategies. The influence of the type, complexity
and target audience of the product on the choice of approach is analyzed, and
a comparative table is proposed that allows you to adapt marketing activities
to the specifics of IT solutions.

Knacudikamis [T-mpogykTiB 3a MapKeTHHTOBUMHU 3aXOJIaMH € BaXJIMBUM
CKJIJITHUKOM PO3po0JieHHs e(eKTUBHOI cTpaTerii MpocyBaHHS Ha pUHKY. Pi3HI Tumnm
IT-pimens MarOTh HEOJHAKOBI TEXHIYHI XapaKTEPHUCTUKH, IUIBOBI ayJIuTOPIi,
CKJIaJIHICTh YIPOBA/DKEHHsSI Ta PIBEHb 3puiocTi. BiamoBigHo, HEOOXITHO, 100
MapKETHUHIOBl 1HCTPYMEHTH Ta MiAxoau Oyau aJanTtoBaHi 10 OCOOIMBOCTEH
KOHKPETHOTO NPOoayKTy [1].

Hanpukian, mNOpoayKTH MAacoBOTO CIOXKHBAHHS Ha 3pa30K  MOOLIBHHX
3aCTOCYHKIB a00 XMapHHMX CEpBICIB 4acTO MNOTPeOyIOTh MIUPOKOIO0 OXOIUICHHS,
aKIEHTY Ha Bi3yaJlbHOMY CKJIQJHHMKY Ta CHPOINEHIA (opmi Mpe3eHTallil LiHHOCTI.
Bognouac cucremu kopmopaTUBHOTO piBHA, Takli sk ERP abo mnporpamne
3a0€3MeUeHHs] YNPaBIiHHSA MPOEKTAMHU, BUMAraloTh MEPCOHAIBHOTO IMiJIXO.Y,
TEXHIYHOI1 JeTani3ailii Ta JOBrOCTPOKOBOT'O CYNPOBOY KIIIEHTA.

VY mporieci MpocyBaHHS BAXKIUBO OpaTH J0 yBaru, Ha SIKOMYy €Tarli PO3BUTKY
nepeOyBae MTPOIYKT: UIsi HOBHX PO3POOOK BaXJIMBUM € (QOpMyBaHHSA JOBIPH,
nosiCHEHHs1 (DYHKIIIOHATy W TepeBar, TOJl SK 3pill MPOAYKTH 3 BIAOMHM OpEHIOM
MOKYTb IPOCYBATHUCS BHACIIIOK PO3LUIMPEHHS KaHATIB 1 TPOrpamu JIOSIIbHOCTI [2].

3anexHo BiJ moTped puHKy, Tuny IT-poaykTy Ta MOBEIIHKH KOPHCTYBauiB
MOKHAa 3aCTOCOBYBAaTH JBa PI3HUX 3a CYTHICTIO MAapKETUHIOBUX IIXOJH:
arpecMBHHI Ta KIIIEHT-Opi€HTOBaHuUi [3].

ArpecuBHUN MapKETHUHI OCHOBAHUW Ha HAB’A3yBaHHI MPOAYKTIB MOTEHI[IHHUM
CrokuBadyaMm. Y IbOMY pa3i KOMIIaHis HaMara€TbCsi CTBOPUTHU IMOMUT CIIOCOOOM
AKTUBHOTO PEKJIAMHOr0O BIUIMBY, HAaBITh AKIIO MNPOAYKT HE BIANOBIAAE peasibHIM
notpebi kmieHta. Taki kammaHii BHUKOPHUCTOBYIOTH SICKpaBi MeceKi, OOMEKeHi
OpOIo3uLlli, NcuxojoriyHui Tuck abo FOMO-edexkr. Mera Takoro migxony -

CTUMYJIIOBATH MIBUAKE TPUIHATTS PIIICHHS.
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KiienT-opieHTOBaHMN MiAXiJl, HABMAKW, TOJSATAE y BHBYEHHI CIIPaBXKHIX
noTped KOopucTyBaya Ie A0 po3poOsieHHs a00 BHUBEAEHHS MPOAYKTY HAa PHUHOK.
Kommaniss  anamizye 3amutv, TPOBOJUTH IHTEPB’IO, TECTHU, OIMUTYBAHHSI
Ta JOCIHIJDKEHHS MOBENIHKM KiieHTiB. Ha migcraBi miei iH(opmanii cTBOprOETHCS
IPOIYKT, IO PO3B’A3y€ KOHKPETHY MpobiieMy I1ib0oBO1 ayautopii [4]. OcHOBHa
PI3HMII MK 3a3HAYEHUMH MIAXOJaMU TOJIArae y (oKycl: arpeCUBHUN MapKETHUHT
OpIEHTOBAaHMW HaA TMPOAaX 3a Oynb-iKy IlIHy, a KII€HT-OPIEHTOBAaHUN —
Ha JIOBFOCTPOKOBY B3a€MO/III0 3 KIIEHTOM 1 MOOYI0OBY JIOSIIBHOCTI.

ArpecuBHa MOJie]Ib YaCTO 3aCTOCOBYETHCS 710 TOBapiB MacOBOI'O CIOKMBaHHS
abo MpOMAYKTIB, IO MAalOTh HETPUBAIUN >KUTTEBUH LWKI, € BAXKIUBE MHTTEBE
oxorieHHs. HaTomicTe KIIIEHT-OPIEHTOBAHMM MIiAXiJA Kpamie IMAXOIUTh JUIs
[T-pienp, siki BUMaraioThb yNpPOBAJKEHHS, HaBYaHHS ab0 HaJalITyBaHHS, TOOTO
JUISL CKJIAJTHUX, TTpOodeCiHHMX a00 HIMEBUX CHCTEM.

1106 BM3HAUUTH, AKUHU MIIX1] OUIbII €PEKTUBHUM 1JI1 KOHKPETHOTO MPOIYKTY
YU TMPOEKTY, HEOOXITHO 3Ba)KaTH HA THUI MPOIYKTY, TPUBAIICTH HOTO KUTTEBOTO
LUKy, CKJAQJHICTh YNPOBAPKEHHsS, BapTICTh 1 MOBEAIHKY ULIJIbOBOI ayJIuTOpIi.
Hanpuknan, sSKmo #aeTbcs Mpo MOOUIBHHMM 3aCTOCYHOK sl po3Bar abo ¢iTHecy,
arpecuBHa pekjama B COIIMEpeXax 1 OE3KOMITOBHUIN TOCTYI MOXYTh JaTH IIBUIKUN
pedynbrar. OpHak A [OpPOrpaMHOTO 3a0e3MEUYEeHHs] YIPaBIIHHSA —PpU3HKaMH
nopT¢eaiB HayKOBUX MPOEKTIB arpeCUBHUMN MiXiJ € Hee(DEKTUBHUM — MOTO KITIEHTH
IIYKAalOTh CKJIaJHE PIIICHHS 1] KOHKPETHE 3aBAaHHS, BUMAaraiTh JEMOHCTpAIIii,
HOIATPUMKH, A0Bipu g0 Openny. Tomy mis B2B-nponykriB, Hampukiaa, y cdepi
ynpaBiiHHs OyniBHUIITBOM, ERP, norictukoro a0o aHamiTUKOIO, ONTUMAIbHUM
€ KIIEHT-OPIEHTOBAHMU MIAX1J 3 JAETAJbHUM BUBYEHHSAM HOTpeOd KOMIIaHIi
Ta IHIAUBIAyaTbHUMHU Tpe3eHTanisiMu. Toxdl sk aHTuBipycu, VPN-cepBicu abo irpu
MOXYTh €(QEKTUBHO MPOCYBATHUCA 3a JOMOMOIOI0 arpeCHBHOI MOJET 3 OISy
Ha 00MekKeH1 MPOMOo3uIlii a00 BUCOKOYACTOTHY peKIamy.

V¥ T1absn. 1 nogano nopiBHsUIbHUN aHami3 TUMIB [ T-nMpoayKTiB, peKOMEHI0BaHUX
MapKETHHTOBUX 3aX0/I1B Ta BIAMOBIHOT CTpaTErii MapKETHHTY.

[IpaBunpHUil BUOIp MiAXOAY MiABHUINYE K €()EKTUBHICTD MApKETUHIY, TaK
1 pe3yJIbTaTUBHICTh MPOEKTY MO0 3a0€3MEeUeHHs] WOro YCHIIIHOTO 3aBEPIICHHS
3aBISIKM  3HIDKEHHIO BHUTpPAaT Ha 3aJlydeHHS KIIEHTIB 1 30UIBIIEHHIO PIBHA
32/I0BOJICHOCT] KOPUCTYBAYiB.

Kpim Toro, BuOIp MiX arpeCMBHUM MapKETUHIOM 1 KJIIEHT-OPIEHTOBAHUM
M1JIX0/IOM Ma€ IPYHTYBATHCS HAa TIIMOMHHOMY PO3YMIHHI PUHKY, TTOBEIIHKH I[1JIbOBOT
ayAUTOPIi Ta CKIAAHOCTI CAMOTO PIIIICHHS.
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Ta6auus 1. Ctparerii MapkeTuHry 1is pizHux tumiB [T-ipoaykTiB

Tun IT-nponykry

MapkeTruHToB1 3aX0/11

PexomenoBana
cTpareris

ERP-cucremu (B2B)

["a;my3eB1 BUCTaBKH, KeilcH,
NEePCOHAIIbHI JIEMO,
email-mapkeTuHr

KiienT-opieHTOBaHUM
X1

CRM-cucremu s
Oi3HECY

Jlinorenepariisi, BeOiHApH, IEMO,
aHaAJIITUYH] CTATTI

Kiient-opieHTOBaHMUI
T IX 1T

Mo0611bH1 3aCTOCYHKH
(B2C)

TapreroBana pexiiama, App Store
SEQ, indumoencepu, reimidikarris

ArpecuBHUN MapKETUHT

XMapHi cepBicu
(Dropbox, Google Drive)

SMM, SEO, email-po3cunku,
0€3KOIITOBHI NPOOHI Mepiou

ATrpecuBHUN MapKETUHT

BIM/CAD-nporpamu

[Ipodeciiini popymu, mpe3eHTartii,
TEXHIYHA JOKYMEHTAIIis

KiienT-opieHTOBaHUM
X1

[HCTpYMEHTH aHATITUKU

(Bl)

[Ty6nikamii white papers, keiicu
BUKOPHUCTAHHS, JEMOHCTpaLii

KiienT-opieHTOBaHUM
T IX 1T

ITpocTi Tack-mMeHeKepu
(Trello, Notion)

SMM, Bi1€OIHCTPYKIIIi,
pedepasibHi IporpaMu

ArpecuBHUN MapKETUHT

Antusipycue I13 KonTekcTHa peknama, ATrpecuBHUN MapKETUHT
MOPIBHSUTHHI OTJIS AN, OOMEXKEH1
MIPOTO3HITIT

[InanyBaJIbHUKH HaBuanbH1 KypcH, raiaysesi KiienT-opieHTOBaHUM

npoekTiB (MS Project)

orJisiu, mpodeciitHi peneH3ii

X1

SaaS-nponykru
I MaJIux O13HECIB

Email-mapkerunr, 6e3komToBHa
peecTpailisi, BOpOHKA MTPOJAKY

3MIMIaHUN TIX1T
3 aKII€HTOM Ha KJIICHTa

[lonana xmacugikarisi nacte 3Mory e(eKTHUBHO KOMOIHYyBaTH MapKETHHTOBI

ITHCTpYMEHTH ISl JIOCATHEHHS Oi3Hec-1Iiel, 30UIbIIICHHSI BITI3HABAHOCTI OpeH.y,

3aJTy4eHHsI JIIJIEpIB 1 MIABUILEHHS PIBHA 33J0BOJIEHOCTI KOPUCTYBaYiB.
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IIaxpyxanoB O.M., Kypan O.A.
Hayionanvnuii ynisepcumem «Odecvka noyiimexuikay

ABTOMATH30BAHA CUCTEMA AJIAIITAIIII HOBAYKIB
HA OCHOBI ITYYHOI'O IHTEJIEKTY

The concept of an automated newcomer onboarding system is presented,
combining a data extraction and transformation module, an intelligent personalized
route engine, assessment tools, and an interactive dashboard for KPI monitoring.
Improving the onboarding of newcomers to the team helps reduce time to
productivity, increase engagement, and reduce staff turnover.

[Ipouec apanrtamii HOBUX CHIBpOOITHUKIB (OHOOPAMHI) BiAIrpae OJIHY
3 KJIIOYOBUX poJiell y 3a0e3mneueHHi e(GEeKTHUBHOCTI OpraHizalifHUX CHCTEM
1 KOHKYPEHTOCHPOMOXKHOCTI MIANPUEMCTB. ['paMOTHO CHpPOEKTOBaHAa CHUCTEMA
OHOOPAMHTY CIpHsi€ OUIBII MIBUAKOMY BXOJKEHHIO MpAaIliBHUKA B TPOTYyKTUBHHMA
pEeXUM poOOTH, 3MEHILIEHHIO PIBHS CTPECY Ta MiABUIIEHHIO MOTUBALII].

OcHOBHOIO TpHYMHOIO TOTO, MmO 20% HOBayKiB 3BUIBHSIOTHCA B TMEPIIi
45 nHIB, € HEe iXHS HECMPOMOXKHICTb BIOPATUCS 13 3aBAaHHSMH, a HEMOXJIUBICTh
MPUCTOCYBATHUCS IO HOBOTO KOJICKTHBY Ta 3HAWTH Jpy3iB Ha pobodomy wici [1, 2].
Y craHl cTpecy, SKMM 3apa3 MEPEXHUBAE CYCIUIHLCTBO, aJanTailisi 10 HOBOTO
KOJICKTUBY BiJIOYBAETHCS I11€ CKIIATHIIIIE.

Tpaauiiiini  npoueaypu OHOOPAMHTY YacTO BUSBISIOTHCS TPUBAIUMHU
Ta PECYpCOMICTKHMHU, IO MPU3BOAUTH O 3aTPUMOK Y JOCATHEHH1 MPOAYKTHUBHOCTI
HOBAaYKaMH Ta IiJBUIICHOTO pIBHA IUIMHHOCTI KaapiB. EdexTtuBHI mnporpamu
OHOOPAMHTY 3a0e3MeuyIoTh 301IbIIEHHs YTPUMaHHsI HOBUX CIIBPOOITHHKIB Ha 52%
Ta 3pOCTAHHS IXHbOI MPOAYKTHUBHOCTI Ha 60% [1].

3rigHo 3 gocaipkeHHsIMHA [1] mo 30% wyacy HOBUH CHIBpOOITHUK BUTpadyae
Ha 03HAHOMIICHHSI 3 OpraHi3allliHUMU [TPOLIECAMH Ta IHCTPYMEHTaMHU, HE BUKOHYIOUH
IPOAYyKTUBHY poOoTy. Bucoka konkypenuis 3a tanmantu B IT-cdepi 3ymosiroe
HEOOXIJHICTh MNPUCKOPEHOT0 OHOOPIMHIY 3 MIHIMI3all€l0 BTPaT €(QEKTHUBHOCTI.
[HTENneKTyanpHI CHUCTEMHM, 3/1aTHI aJanTyBaTH OCBITHI TPAa€eKTOpli Ta B3aEMOJIIIO
3 KOPIOPAaTUBHUMH pecypcaMu B peaJbHOMY 4Yaci, 3a0e3nedaTh CTaHAapTHU3aLiI0
Ta SKICTh MPOIIECIB 3aTyYCHHS HOBAUKIB.

3acTOCyBaHHSI METOIB IITYYHOTO 1HTEJNEKTY IMiJl Yac aJanTaiii MOKe 3HauyHO
CKOPOTHUTH YacoBl ¥ (DIHAHCOBI BUTPATH, IMIJBUIITUTH SKICTh HaBUAHHS Ta KOMYHIKaIli
HOBUX YYaCHUKIB KomaHAu. KpiM TOoro, Takuid miaxin 3adesneuye KOM(OPTHY
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aJlanTallil0 HOBAayKiB y OHJaWH-popmMari, MO HUHI TyX€ aKTyaJdbHO IS 3HAYHOI
KUTbKOCTI MpaIliBHUKIB.

MeToro AOCHIKEHHS € PO3pOOJICHHS aBTOMATH30BaHOI CHCTEMH aJarTarii
HOBAYKIB Ha OCHOBI IITYYHOrO IHTEJEKTYy, 3/1aTHOI (OpMyBaTH MEpPCOHATI30BaHI
MapIIpyTH OHOOPAMHTY 3 OTJISAY Ha TEXHIUHI Ta «M’sIKi» KoMreTeHiii. OIiHIoBaHHS
pPE3yJbTaTUBHOCTI CUCTEMH 0a3yeThCsi Ha TOPIBHSJIBHOMY aHai3l KIOYOBUX
MOKA3HHWKIB TIPOJYKTUBHOCTI Ta PIBHS 3aJIOBOJICHOCTI HOBAuKIB 10 W MmiciA
BUKOPHUCTAHHS PO3POOIECHOTO PIillICHHS.

[Ipomec inTerpaiiii HOBOTO MpalliBHUKA B OPraHi3aIliio BiJliIrpac BU3HAYAIbHY
poJib y HOro pilleHHI 3JIMIIUTHCS B KOMIMaHii a00 BIAMOBUTHCS BiJl MOJQIBIIOI
coiBmpaiii. Y pasi epeKTHBHO peasli3oBaHOi ajanTailii CIOCTePIrae€ThCs 3pPOCTAHHSA
PIBHS ~ 3QJIy4€HOCTI  CHIBPOOITHHMKIB, MOKpAIIEHHS IXHbOI IPOJYKTUBHOCTI,
1JIBHIIICHHS JIOSUTBHOCTI 0 KOMIIaHIi Ta 3MEHIIICHHS TUTMHHOCTI KaJIpiB.

3rifHO 3 ONUTYBaHHAM, mpoBeaeHuM BambooHR, 89% cmiBpoOiTHHKIB
MOBIJIOMHJTH, 110 €PEKTHBHMIA MPOIIEC aJamnTarlii 3Ha4HO TMiJIBUIIMB IXHIO 3AJTy4EHICTh
1o poooru. Kpim toro, ui cmiBpoOiTHUKH Y 30 pa3iB yacTille BiJ4yBarOTh BUCOKHIA
PIBEHB 3aJI0BOJICHOCTI BiJl pOOOTH MOPIBHSHO 3 TUMH, XTO BBakKaB IIPOIICC ajanTarii
HeagekBaTHUM [3]. 70% HOBUX NpalLliBHUKIB MPOTITOM MEPIIOro MICALS BUPILIYIOTb,
9H TAXOJUTH IM po60Ta, 29% — BHUPIIIYIOTH 11€ HABITH YIPOJIOBXK MEPIIOTO THKHSA [3].
Lle cB11YUTH PO BAXKIUBICTH €(PEKTUBHOIO MPOLIECY afanTallli 3 NepIIuX JHIB.

Hogi npaiiiBHUKU AEMOHCTPYIOThH MPUOIKU3HO 25% BiJl MOBHOT MPOIYKTUBHOCTI
B nepmmii micsiup, 10 50% — y apyruit ta 75% — y TpeTiid, a MOBHUU pPIBEHb
MPOTYKTUBHOCTI 3a3BUYall JOCITAETHCS MICIsI BOCBMHU MICSIIB [4].

Ho 37% xommnaHii BH3HAIOTh, IO CaMe€ OpraHizauiss JUCTaHLIHHOTO
OHOOpJWHTY BHKJIWKAae HaWOuibmi TpyaHoull [4]. OCKUIbKKM ocoOucTa ajamnTallis
1 0e3 Toro Moxxe OyTH HENpPOCTOI0, JOJATKOBHI Oap’ep BIICYTHOCTI (PI3UYHOIO
KOHTaKTy 3HAYHO YCKJIAJHIOE 11 epekTuBHicTh. Came TOMy AJisi BiAJIaJI€HUX KOMaH]
HAJ3BHYAHO BaXJIMBI YITKO CTPYKTYPOBAaHI aJlanTaliiHi MiaHu.

Pesynbratn HaBeAeHMX JAOCHIHDKEHb CBiYaTh NpO Te, 110 SKICHO
OpraHi30BaHUI TMpOIEC OHOOPAMHTY Ma€ HE JIUIIE KOPOTKOCTPOKOBUM €(eKT,
a ¥ 3a0e3mneuye TpUBaIi epeBary JyIsl opraHizartii.

[IpoexTyBaHHS aBTOMATH30BAaHOI CHUCTEMHU ajamnTallii HOBAYKiB 10 KOMaHIU
nependayae KOMIUIEKCHE OIMPAIIOBAHHS SK METOJOJIOTTYHHMX, TaK 1 TEXHOJIOTIYHUX
aCIEeKTIB OpraHizaiii OHOOpUHTY.

Ha mouatkoBoMy eTami 37ilcHIOETBCS (opMamizaiis MOJENl Mpolecy
aganTarii, $Ka TIpPYHTyeTbcs Ha TOOYAOBI CTPYKTYpH poOJeil Ta 3aBJaHb.
Taka cTpykTypa mnependadae OmMMC Ta B3aEMO3B’S3KM KOMIIETEHIIIH, HEOOX1THUX
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3HAaHb 1 HABUYOK, IHCTPYMEHTIB POOOTH, a TAKOK HOPMATUBHUX YACOBUX MOKA3HUKIB
JUT BUKOHAHHS KOYKHOTO €JIEMEHTA a/IalTalliifHOT MPOTpaMH.

JUIss KOHTPOJIO THPOTpecy BBOJUTHCS CHUCTEMa KOHTPOJBHUX TOUYOK, KOXKHA
3 AKUX € €TaroM OIIHIOBAaHHS TOTOBHOCTI HOBauKa JI0 MEpPEXoAy Ha HAcTymHy (azy
pob6otu. Taki TOUKM OCHOBaHI Ha pe3yibTaTaX BUKOHAHHS MPAKTUYHUX 3aBIaHb,
IPOXOJIPKEHHS TECTyBaHb 1 BUKOHAHHS MPOOHUX MPOEKTIB.

ApXITEeKTypa aBTOMAaTU30BaHOI CUCTEMHU OHOOPIMHTY MOOYA0BaHa 32 MOIYJIbHUM
OPUHIIMIIOM, 1110 3a0e3Meyye MaciTadOBaHICTh Ta IHTETPOBAHICTh Y KOPIOPATUBHY
iHppacTpykTypy. CKIaa CUCTEMH MICTHUTh:

— ETL-mMonynp, mo BiAmoBigae 3a arperamiio Ta YHIQIKaIIlO JaHUX
13 HRM-cucrewm, cucrem yrnpasiinHsa HaBuaHHsAM (LMS) 1 TpekepiB 3aB1aHb;

— MOIyJlbh IITYYHOTO IHTENEKTY, W0 aHami3ye IHAWBIAyalnbHI mpodiii
CHiBpOOITHUKIB 1 (hOpPMYy€ MEPCOHANII30BaHI MapUIpyTH OHOOpPAMHTY. BukopucTaHHs
meroaiB online-learning mgae 3Mory cucrtemi Oe3lepepBHO OHOBIIOBATH MapaMeTpH
ajanTaliiiHoi MporpaMu Ha OCHOB1 HOBOI 1H(OpMaIlii;

— MOJyJb BI3yalli3allii, SKMH HaJlae KEpIBHUKAM IHTEPAKTHBHI 1HCTPYMEHTH
JUTSI MOHITOPHHTY;

— MOJyJIb OIIIHIOBAHHS, IO PO3PaxOBY€ IHTErpajibHI MOKA3HUKU TOTOBHOCTI
IpaIiBHUKA 10 CAMOCTIMHOT JIISUTBHOCTI.

[aTterpamiiinuii piBeHb cucremu 3abe3neduye oOMiH ganumu 3 HR API
JUTsE OTpUMaHHs npodiIiB HOBaukiB, 3 LMS 1yt oTpuMaHHs pe3yJibTaTiB TECTYBaHb
Ta 3 IHCTPYMEHTaMHU MPOEKTHOTO MEHEKMEHTY (Hampuikiazn, Jira) s aHamizy
POTyKTUBHOCTI.

Oco6iuBy poJib y MIATPUMIII HOBUX CIIBPOOITHHKIB BiIrpae KOMYHIKaIlIMHUI
MOJYJb, SIKAA peanxi30BaHO Yy BHUIJISNAI 4YarT-00Ta 3 BOYIOBAHOIO CHCTEMOIO
00po6sienHst mpupoanoi MoBu (NLP). Lleit iHcTpyMeHT 3a0e3neuye MUTTEB] BIMIOBII
Ha 3alUTaHHS HOBAUYKiB, aBTOMAaTHYHO IEpeac HaivacTimie OOroBOPIOBaHI TEMH
B 0a3y 3HaHb Ta CHOBINIAE KEPIBHUKIB y pa3l BIAXWIEHHS MpalliBHUKA BiJ
3aruTaHOBaHOTO rpadika ajganTartii.

JUIss MOHITOPHHIY €(QEKTHBHOCTI BIPOBAJKEHO IHTEPAKTHUBHUN AalIOOp/,
0 BIATBOPIOE CTYMiHb 3aBEPIICHHS YEK-UCTIB, TeMI HaOyTTsS HaBUYOK
1 IPOrHO30BaHUM Yac TOCATHEHHS TOBHOI TOTOBHOCTI IO CAMOCTIHHOI POOOTH.

3araigpHa cxeMma MOOYJOBM aBTOMATH30BAHOI CHCTEMM ajarTaiii HOBAaYKiB
300pakeHa Ha puc. 1.

CucTema TakoX po3paxoBye K0uoBi mokasHuku egektuBHocTi (KPI):

1) yac MOBHOI aganTaIlii;

2) AKICTh BUKOHAHHS 3aB/IaHb;
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3) piBeHb  3aJI0BOJICHOCTI  MPOICCOM  OHOOPAMHTY, BH3HAYCHHH  3a

pe3yJibTaTaMu ONTUTYBaHb.

Monyib
OITIHIOBAHHA
=
.. =1
Immopt mpodimis 5 T::}J 3
HR API Z| 8 5
2 S
o B
Hapuanssi A 4
J1aHl Moavie
L » ELT- | It izloro e
LMS MOJTYITh _—— Bizyamizanii
IHTEJIEKTY
K
% % CroBilieHHs
Tpexepu 2y :
3aBIaHb | [IpoayKTHBHICTH Yar-60or |—» Menemxepu

Puc. 1. 3aranpHa cxema noOy10BM aBTOMATU30BaHOT CUCTEMH aJIalTarlii HOBauKiB

TecTyBaHHST KOPEKTHOCTI POOOTH PpO3pOOJIEHOT CUCTEMU OHOOPAMHTY
nepefadavae (popMyBaHHS JIBOX T'PYI: KOHTPOJIBHOI, 110 MPOXOIUTH TPaTULIMHUI
mpolec ajanTarii, Ta EeKCIEPUMEHTAIbHOI, SIKa B3a€EMOJIE 13 3alPOMOHOBAHOIO
cucremoro. [lopiBHsSIHHS pe3ynbTaTiB 3AIMCHIOETBCA 3a JIONIOMOIow t-TecTiB
JUTS BU3HAYEHHS CTATUCTUYHO 3HAYYMIUX BIAMIHHOCTEM Yy CEpelHIX 3HAYCHHSX
MOKA3HMKIB, a TaKOX 0araro(akTOpHOro AMCHEPCIMHOIO aHaji3y ISl OLIHIOBAHHS
BILJTUBY Pi3HUX (paKTOPiB HA €EKTUBHICTH afamnTarlii.

3anponoHOBaHa aBTOMATH30BaHA CHCTEMa ajarTalii HOBayKiB, CHpPSIMOBaHa
Ha (opmaizallilo MOJeli 3HaHb POJIeH, IHTErpallilo 0araTomoTOKOBUX JaHUX 4Yepes
MOJyJIb 30MpaHHs ¥ mepeTBopeHHs iH(oOpMarii Ta 3actocyBanHs online-learning,
3a0e3nedye MIABUIICHHS €()EKTUBHOCTI OHOOPAMHTY 3aBISKH TEPCOHATI30BaHUM
MapupyTam MiAroTOBKHU.

[arerpoBanuit  NLP-momynp 1 cucrema  CHOBIlIEHb  MOKPAIIYyIOTh
KOMYHIKALI{HY MIATPUMKY H CHPUSIOTh PAaHHbOMY BHUSBICHHIO BIJXWIJICHbD.
Boanouac 3acTocyBaHHsl 4aT-00TY 3HM)KYE HaBaHTa)KEHHSI HA MEHTOPIB, OTIEPATUBHO
BIZIITOB1IAI0YM HA TUIIOB1 3alIUTaHHS HOBAYKIB.

ABTOMaTUYHUN aHai3 MOKA3HUKIB MPOJAYKTHBHOCTI Ja€ 3MOTY BHSBISTH
npoOeMH1 Micls B aJjanTalii Ta OnepaTuBHO KOPUTYBATH IIJIaH PO3BUTKY.

[arerpamis mammx 3 HR, LMS 1 TpekepiB 3aBmanHb 3a0e3neuye €auHe
1H(hOopMaliiiHe JKepero JUisl KEPIBHUKIB 3 METOIO IPUNHSATTS PIlICHb.
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HlepcTrok O.1.
OoecbKuti HayiOHATbHULL MOPCLKULL YHIBepCcUmem

TUIOJIOTISA HESIBHUX 3HAHb TA MEXAHI3MU IX IEPEJAYI
B KOMAHJIAX ITIPOEKTIB MOPCBKOI I'AJTY3I

This paper examines the role of tacit knowledge in maritime project
management, emphasising its significance in dynamic and multicultural
environments. It identifies four types — technical, procedural, social, and contextual —
and analyses how each contributes to effective decision-making and team
coordination. Drawing on practical examples from maritime project settings,
the study explores key transmission methods, including mentoring, collaborative
problem-solving, and informal interactions.

Y KOHTEKCTI Cy4yaCHOi MOPCBHKOI raiy3i, 110 BU3HAYA€THCS BUCOKUM CTYTIEHEM
TEXHIYHOI CKJIaJHOCTI, JUHAMIYHICTIO Ta MYJbTHKYJIbTYPHUM CKJIaJOM KOMaH],
HesiBHE 3HAHHS CTAa€ KPUTHUYHO BAXKJIMBUM YMHHUKOM €(QEKTUBHOCTI MPOEKTHOTO
MEHEDKMEHTY. [aeThcst mpo 3HaHHS, OCHOBaH1 HA 0OCOOMCTOMY JTOCBIJ, IHTYiITUBHOMY
pO3yMiHHI cHTyami, npodeciiiHii MallCTepHOCTI, CPOPMOBAHUX HABUYKAX
1 TMpaKkTUKaX, SKI BaXxko rmepematu abo QopmanizyBatd 3a JOMOMOTOIO
JIOKYMEHTIB YH MPOLEAYD.

HesiBHe 3HaHHsI 1ToJsirae B YMIHHI OINEPAaTUBHO MpPUHAMATH pPILICHHS
B HECTAaHJAPTHUX CHUTyallisiX, 3Jaro/pKeHO IMpalioBaTH B KOMaHIlI B yMOBax
00OME)XEHOro yacy abo pU3HMKYy, a TaKOX B €(EKTHBHOMY YHPABIIHHI pECypcamu
Ha OCHOBI ITMOOKOTO KOHTEKCTyaJabHOTO po3yMiHHSA [1]. 30kpemMa B CyaHOOYMIBHUX
IPOEKTAX I MOJEpPHi3alli MOPTOBOI IHPPACTPYKTYpHU abO0 B JIOTICTHUIIl MOPCHKHX
NepeBE3eHb caMe HESBHI 3HAHHS JAa0Th 3MOTY (haxiBISIM aanTyBaTUCS O MIHIMBUX
YMOB Ta YHUKATH IOMUJIOK, HE Mepe0aueHNX CTaHAAPTHUMH 1HCTPYKLISIMHU.

VY mpoeKTHOMY cepeAOBHIII MOPCHKOI rainy3l HEesSIBHE 3HAHHS HE € OJJHOPITHUM.
BoHo oxomutroe pi3HI acnekTH npogeciiHoi TISAIbHOCTI 1 HAKONMUYYEThCS 3aBISKH
JIOCBITY, CIOCTEPEKEHHIO, He(OpMaIbHOMY HAaBUAHHIO Ta MPAKTHYHIA B3a€MOII.
JIOLJIBHO BUOKPEMUTU YOTHPU OCHOBHI THIIM HESBHOTO 3HAHHS: TEXHiYHi,
NPOUEIAYPHi, COmiaJibHI Ta KOHTEKCTYaJbHI, KOXXEH 3 SKMX IEepPElacThbCid 4Yepe3
cneruivHi KaHAIIH.

TexniuHi HesiBHI 3HaHHSI (OPMYIOTBCS BHACTIAOK OaraTopidyHOi MPaKTUYHOI
poOOTH 3 MOPCBKMMHU CHUCTEMaMH, MeXaHI3MaMH Ta oOsiagHaHHsAM. lle iHxkeHepHI
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MOPCBHKUX YMOBAaX, PO3YMITH MPUHIUNK (PYHKI[IFOBAHHS CKJIAIHOTO HAaBIraliifHOTO
YU CHEePreTHYHOTro OOJaJHAHHS, IIBUIKO pearyBaTH B KPUTHYHHUX CHTYyaIlisx [2].
Taki 3HaHHS OXOIUIIOIOTH TJIMOOKE PO3YMIHHS  BIACTUBOCTEH  MOPCHKHUX
MaTepialiB, iX MOBEIIHKY B arpeCHBHOMY CEpPEIOBUII, & TaKOX HABHUYKH PEMOHTY
Ta O0OCIyroByBaHHs B yMOBax oOOMExeHOro mpoctopy i pecypciB. Ilepenaua
TEXHIYHUX HEABHUX 3HaHb HaledekTuBHilIe BiIOYBAEThCS 3a  JIONIOMOIOKO
HACTABHMIUTBA, CHIJILHOIO BHKOHAHHS 3aBJAaHb, J€MOHCTpalil HA NPaKTHUIII
Ta CNOCTEPEeKEHHIO 32 POOOTOIO JOCBITUEHUX (DaxiBIIIB.

I[Ipoueaypni HesiBHIi 3HAHHSA CTOCYIOTHCA IHTYITMBHOTO  PO3YMIHHS
ONTUMAJILHOI MOCTIAOBHOCTI AiH Mij] Yac BUKOHAHHS CKJIaJHUX MOPCHKHX OIepallil,
KOOpJWHAIlll KOMaH1, MPUHAHATTA PillIeHb y cTucii Tepmiau. JlocBigueHi (axisiii,
HaBITb HE MalO4M YITKOrO ajJrOpUTMY, 3HAIOTh, K Kpallle OpraHizyBaTh poOOTYy,
CKUTbKHM Yacy TpUBATHUME TOW YM IHIIMHA €Tarl, Ta SKi J1i JaAyTh 3MOTY YHUKHYTH
TUunoBux mnoMwiok [3]. Bonu 31maTtHi nepen0ayuTd BUHUKHEHHS PHU3UKIB 1€
Ha PaHHIX CTaisAX MPOEKTY Ta MAIOTh BHYTPIIIHE BIAYYTTS TEMITY i JIOTIKH MPOIIECIB.
Hailikpamumu kanamamMu mepefnavi bOrO TUITY 3HAHb € CHUJIbHE PO3B’A3aHHS
KeiiciB, po0oTra B 3MIlIAHUX Tpynax, aHAJi3 NMPAKTHYHUX CUTyalliil, a TaKOX
TPeHiHru, Je crapiii (axiBii NepefaTb MOJOAIIMM 3HAHHS 3a JOMOMOIOIO
Jiajory Ta CHiJIbHOI Jii.

CouianbHi HesIBHI 3HAHHSI MICTITh PO3YMIHHS HEMHMCAHUX MPABUJ B3a€MOJI1
B MOPCBHKiH CIUIBHOTI, KOPIOPATUBHOI KYJIBTYpH OpraHizailii, a Takox crernudiku
MI’)KOCOOMCTICHOT KOMYHIKalli B MyJbTHKYJIbTYpHOMY cepenoBuill [4]. JocBigueHi
IpaIiBHUKA BMIIOTh OyIyBaTH JOBIPY B KOJEKTHBI, €)EKTUBHO KEPyBaTH KOMAaHJIO0
B YMOBaxX BHCOKOTO HABAHTAXXCHHS, a TAKOXX MAIOTh COIIATbHUIA KammiTajd — 3HAIOTh,
70 KOTO 3BEPHYTHUCS B CKJanHIA cuTyallli. Taki 3HaHHS NepeaaroThCs 3Ae01TBIIOro
3aBIsiKM  HedopMaJbHiH KOMyHikamii (po3MOBM MiJ 4Yac CHOUIBHUX NEPEpB,
Heo(imiiHI 3ycTpivl), y4yacTi B KYJbTYPHHMX 3axojax opraHizaumii, KoMaHIHii
AKTHMBHOCTI, a TaKoXX 3aJlyYeHHI0 HOBHUX 4J/IeHiB [0 Bike c(opMoBaHHX
npogeciiiHuX CNIBHOT.

KonTekcTya/ibHi HesiBHI 3HaAHHSI BIITBOPIOIOTH PO3YMIiHHS IIMPLIOrO
OTIEPAIIHHOTO  CEepEe/IOBUINA: perioHaNbHOT chenudiku MOpPCBHKHUX  OaceiHiB,
PEryJISTOPHUX BUMOT, EKOHOMIYHHX YMOB, €KOJIOTTYHUX 0OMEXEHBb Ta OCOOIMBOCTEM
peaizarlii MPOEKTIB y PI3HUX YaCTHHAX CBITY. Takl 3HaHHS JOIMOMAararTh aIanTyBaTu
MPOEKTHI PINIEHHS 10 pealbHUX 30BHIIIHIX 0OCTaBUH. BoHM (hOpMYIOThCS BHACHIIOK
y4JacTi B 0aratbOoX NPOEKTaX y PI3HUX pErioHax, y B3aEMOJIl 13 3aMOBHUKaMH,
NIAPSIAHUKAMU Ta peryiaropamu. Llefi Tunm 3HaHp NepesaeTbcs 3a JOIMOMOIOKO
po3noBigel MpPO PpeajibHi KeWCH, MYJbTHUKYJbLTYPHHX TPEHIHIIB, aHAJi3y
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NMOMUJIOK | «BUBYEHHIO YPOKIB)», a TAKOK CHUIbHOI y4acTi B Mi’KperioHaJbHUX

4 TpaHCHaHiOHaJILHI/IX MPO€EKTAX, 1OC HOBI Y4YaCHUKHU MOXKYTb HaB4YaTHUCA

B1JI JOCBITYEHUX KOJIET.

Po3zriasitHeMo nposiBU HEABHUX 3HaHb Y MPOEKTAX MOPCHKOI ramy3i (Tadum. 1).

Ta6auus 1. Tunu HEIBHUX 3HAHb Y MPOEKTaAX MOPCHKOT TaTy3i

Twun 3Hauusa

[Ipuknazn y mpoekTax MOPCHKO1 Tamy3i

Crioci6 nepenadyi
3HAHHS

TexHIuHI HEABHI
3HAHHA

VY npoekTi MOJEepHi3aLii MOPTOBOTO
KpaHa JOCBIAYEHUI MEXaHIK epeadaydae
pooJIeMH 3 KOPO31€r0
METAJIOKOHCTPYKIIIH B arpECUBHOMY
MOpPCBHKOMY CEpEeOBUILI Ta 00Upae
CrieliaJibH1 TOKPUTTS 0€3 MpOBEACHHS
CTaHJApTHHUX TECTIB

JlemoHcTpauis

Ha IPAKTHULI M1]] 4ac
1HCIIEKI[Ii 00J1aTHAaHHS,
CIIOCTEPEKEHHS

3a MPOLIECOM OOpaHHs
MarepiaiB

[TponeaypHi
HEsIBHI 3HAHHA

[lix gac ympaBiaiHHS TPOEKTOM
OyIiBHHIITBA O(PIIOPHOT
BITPOETEKTPOCTAHIIIT JOCBITUCHUI
MPOEKTHUIN MEHEKEP 3HAE ONTHMAIIbHY
MIOCJI1JIOBHICTh MOHTaXXHUX POOIT 3
OTJIsiTy Ha CE30HHI BITPHU Ta MPUILIUBH,
110 HE BiITBOPEHO B CTaHIAPTHUX
METOJI0JIOT1IX

CrinpHe TIaHyBaHHS
MPOEKTY B 3MINIAHUX
rpymnax, aHais
NONEPEIHIX MPOEKTIB
pa3oM 3 HOBUMU
MEHEKEpaMH

CormanpHi
HEsIBHI 3HAHHA

VY IpO€EKTI BIPOBAKEHHS €JICKTPOHHOTO
KypHaITy KariTaH BiJIMOBJISIBCSI HOTO
BUKOPHCTOBYBATH, JOKM KOHCYJIFTAHT HE
MOKa3aB, SK 1€ 3eKOHOMHTD Jac y
IIPOIIEC] TTePEeBIPOK

Hedopmanbhi po3MoBH,
CIIJIbHE BUPIIICHHS
npobJieM, y4acTh

y KyJIbTYPI1 €KIMaxy,
JIOBIpa 4epe3 JOCBiJ

Konrekcryanbhi
HESBHI 3HAHHS

VY miaHyBaHHI MPOEKTY AHOYTIUOICHHS B
CyeubKkoMy KaHali 10CBIAYEHUIN
KOHCYJIbTaHT PO3yMi€ crerudiky
€TUINETCHKOTO PETYISITOPHOTO
cepeIoBUIIa, CE30HHI OOMEKEHHS Ta
reONOJIITUYHI PU3UKH, 1110 BIUTUBAIOTh HA
TEPMIHU TPOEKTY

Posnosimi

PO aHAJIOT1YHI
IIPOEKTH B PETIOHI,
MYJIBTHKYJIBTYPHI
TPEHIHTH

3 perioHajJIbHUX
0CO0IMBOCTEN

BapTo HaroJ10OCHTH, HESBHI 3HAHHA € KPUTUYIHO BaXIIMBUM YHHHHUKOM

YCHIITHOCTI MOPCHKMX TPOEKTIB. KOXXE€H TUIN TakWX 3HAHb BHMAarae CrenudiuHux

miaxoniB no ix mepemadi. KomOiHyBaHHS pI3HMX KaHATIB J1a€ 3MOTY 3a0€3MEUHTH

MifpaHiIO KPUTHYHO BAKJIMBHUX 3HAHb Y MCKaAX 3MIIIaHUX IMPOEKTHUX KOMAHJI.
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OTxe, CTBOpEHHSI CHCTEMHU YNPABIIHHSA HESIBHUMH 3HAHHSAMH B INPOEKTHHUX
KOMaH/IaX MOPCBHKOi raiy3i moTpeOye KOMOIHYBAaTH PI3HI KaHAIU Tepenadl 3HaHb
1 3BakaTH HaA OCOOJMBOCTI KOXHOTO THUIY s 3abe3nedeHHs e()EeKTUBHOTO
(YHKLIFOBaHHSI MDKIUCUUIUTIHAPHAX KOMaH/ y TUHAMIYHOMY MOPCHKOMY CEpEOBHUIILI.
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Hlyraiinos O. C., Kypan O. A.
Hayionanvnuii ynisepcumem « Odecvka noyimexuikay

3ACTOCYBAHHA CUCTEMHOI'O IIIAXOOY
A0 YIIPABJIIHHA 3AHIKABJIEHUMUA CTOPOHAMM B IT-ITPOEKTAX

Modern IT projects involve multiple stakeholders, changing requirements, and
rapid changes in scope. Traditional one-time requirements gathering and passive
communication lead to conflicts, delays, and budget overruns. The authors propose
an algorithm that integrates six system tools for managing requirements and
stakeholders, ensuring flexible, transparent, and adaptive interaction, reducing
risks, and optimizing project efficiency.

CyuacHi NPOEKTHU CTAIOTh AeAaNl CKIAAHIIIUMU, OCKUIBKU 3pOCTA€ KUIBbKICTh
3aIliKaBJICHUX CTOPIH, PI3HOMAHITHICTH BUMOI Ta IIBHUAKO 3MIHIOETHCS 30BHIIIHE
cepefoBuie. TpaguiiiHl MAXOAW [0 YIPaBIIHHSA CTEHKXOiAepaMu 0a3yrThCs
Ha OJHOPA30BOMY BHSIBIIEHHI Ta IAaCHUBHOMY MIATPMMAaHHI KOMYHIKAIliii, MpoTe
BUSABIISIIOTECA ~ HEe(EKTMBHUMHU  uepe3 JAUHaMiuHy npupoay  [T-mpoexTis,
10 TOENHYIOTHh IIBUJIKE PO3POOJEHHS MPOIYKTY, YacTl Peli3u Ta OaraTOpiBHEBY
IHTETpalil0 3 KOPHOPATUBHUMH CHCTEMaMU. Y TakKMX yMOBax BIJICYTHICTb
CHUCTEMHOIO TMOIJISy Ha B3a€EMOJII0 MIDK YYaCHUKAMH IPOEKTHOI E€KOCHUCTEMHU
IPU3BOJUTH 10 YUCICHHUX KOHQIIKTIB IHTEPECIB, 3aTPUMOK y MPUHUHATTI KIOYOBUX
pillleHb, TICPEBUILICHHS OM/DKETHUX JIMITIB 1, SK HACHIIOK, 3HIDKCHHS
KOHKYPEHTOCIIPOMOKHOCTI KIHIIEBOTO IIPOIYKTY.

Cucremunii minxia, sikuii posrisgae IT-mpoexT gk BIAKPUTY, IUHAMIYHY
CUCTEMY, IO B3a€EMOJIIE 13 30BHIIIHIM CEPEJOBUIIEM, IPOIOHYE 1HTErPALIIl0 METO/IIB
CUCTEMHOTO aHalli3y, MOJCIIOBAHHS ¥ aJanTUBHOTO YHpPaBIiHHS as (opmaizaii
npoLeciB 1 3a0€3MeUeHHs LUIICHOCTI 1HPOPMalIMHUX MOTOKIB MIX IiJICHCTEMaMU-
creiikxongepamu  [1]. VmopoBamkeHHS Takoro MmiaxXoay Ja€ 3MOTy BCeOIYHO
MpOaHANI3yBaTH CTPYKTYpPY MPOEKTY, YITKO BU3HAYUTH POJIi, OOOB’SI3KM Ta PIBHI
BIUIMBY KOXKHOI TpYIH Y4YaCHUKIB, a TaKOX 3a0€3[EeYUTH THYYKE KOPUT'YBaHHS
YIPABIIHCHKUX 3aXO0/11B BIAMOBIAHO O 3M1H IPO(]1II0 3a1[1KaBIEHOCTI Ta BILIUBY.

MeToro 1BOTO JOCHIPKEHHS € PO3pOOJICHHS aJIrOpUTMY BIPOBAHKCHHS
CUCTEMHOTO MiAXOAYy [0 VYIPaBIIHHS 3aliKaBlIeHUMMH cTopoHamMu IT-mpoekty
HAa OCHOBI INIECTH IHTETPOBAHUX IHCTPYMEHTIB — PEECTPY CTEHKXOJIEPIB, KapTH
BIUIUBY, MATpHULl KOMYHIKallii, MaTpull «BJlaJa — 3all1KaBJIEHICTb», areHTHO-
OpPIEHTOBAHOTO MOJICTIOBaHHS Ta IHTErpamii 3 MPOrpaMHUM 3a0e3MeUeHHIM
JUIsl yIIpaBJliHHA npoekTaMu. KokeH 13 mepeniyeHux 1THCTPYMEHTIB OKPEMO IIUPOKO
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BUKOPUCTOBYBABCS B TMPAKTHUINl YMHPABIIHHSI, ajie BIJICYTHS IUJTICHA METOHOJIOTIS
iX TOCHiZOBHOTO 3aCTOCYBAaHHS IJIsl 3a0€3MEUYCHHs aIallTUBHOTO Ta MPOAKTUBHOTO
yHIpaBIiHHS CTEUKXOJIIEPAMU B IPOEKTHOMY CEPETOBUILIL.

Cucremuuii miaxin nepeadadae po3rian [T-mpoekTy sK BIAKPUTOI CUCTEMH,
10 MICTUTh MHOXHHY ITiJICHCTEM-CTEHKXOJJIEPiB 13 BIACHUMH ILUIAMH, PECYypCaMu
Ta KaHanamu BIUMBY [2]. KitouoBuM € 3a0e3neyeHHsl LUTICHOCTI 1H(GOpMAaLiitHUX
MOTOKIB 1 3BOPOTHOTO 3B’SI3KYy Ha BCIX €Tarax >KUTTEBOTO IHKIY.

OnHMM i3 KIIIOUYOBUX IHCTPYMEHTIB € peectp crerikxonaepiB (Stakeholder
Register), mo ¢popMyeThes K IEHTpali3oBaHa 0a3a JaHMX, Ka MICTUTh YHIKaIbHUN
11eHTU(IKATOP KOKHOTO CTEUKXOJIJepa, WOro pojib, PiBEHb BIUIMBY Ta 3allIKABJIEHOCTI,
KaHalli KOMYHIKalii Ta odvikyBaHHs. lle mepmumii eram, 1m0 BHU3HAYa€ SIKICTh
NOIAJIbIIOT B3a€MO/IIT Ta CIIPUSIE€ CUCTEMHOMY MIIXOAY A0 aHaTI3y poJjieil 1 BIUIMBIB.

VY cyuacHux IT-mpoekrtax iHdopMmallisi peecTpy Mae OyTH OCTYIHA BCIM
3aly4yeHUM KOPHCTyBadaM y PEeKUMi peasbHOTO 4yacy. /st Iboro BUKOPUCTOBYETHCS
IEHTpasli30BaHa 0a3a JaHUX 3 IHTErpalli€lo 3 IHIIMMUA KOPIOPATUBHUMHU CHUCTEMaMU
abo mpoektHa miatdopma (Jira, Asana) 3 HaJalITOBAHUMHU IOJSMHU Ta IJIariHAMH
TU1s 30epiraHHs MeTadaHuX CTCHKXOJIEpiB.

[Ticast mMOYaTKOBOTO 3allOBHEHHS PEECTPY HMOTO MEPeBipsSIOTh Ha TOBHOTY
Ta BIANOBIAHICTH  jgilicHOCTI. CTelkxonaepu MATBEPHKYIOTH CBOI  JaHi,
a HEY3TO/KEHOCTI YCyBAalOThCS 3a JIONOMOTOI0 JIOJaTKOBUX KOHCYJIbTAIIii.
Hanani peectp OHOBIIOETHCS IMKJIYHO: IIOMICAISI — PEBI3isl OCHOBHUX aTPUOYTIB
1 KaHaJI1B KOMYHIKaIIii; MiCJisi KOKHOTO €TaIy KUTTEBOTO LUKIY (COPUHTY, peli3y) —
nepeBipKa 3MIiHU POJICH 1 CTaTyCiB; 3a 3alIUTOM — y TPOILIEC] BUSBJICHHS HOBHUX TPy
a00 3MIHU CTPYKTYpH OpraHi3anii.

Hpyruii kpok — 1e moOyjoBa KapTH BIUIMBY. BiH € KpUTHYHUM eTarom
y CHUCTEMHOMY aHami3l credkxonjepiB IT-poekTy, OCKIIBKM J1a€ 3MOTY
dbopmamizyBaTd Ta Bi3yalli3yBaTh JAUHAMIKY B3a€MOIi MK 3alliKaBJICHUMH
CTOPOHAaMH, BHUSIBUTH KJIIOYOBI BY3JHM BIUIMBY Ta BYaCHO BCTAHOBHTHU MOTEHIINHI
Touku Hampyru [3]. CnouyaTky BH3HAYAa€ThCsl MHOXKMHA BEPIIUH rpada, JAe KOoXHa
3 HHUX BIJIIIOBIJA€ KOHKPETHOMY CTEUKXO0iaepy abo rpymi cTeikxonaepiB. Bepimnau
MOETHYIOTHCS MK COOO0I0 BIJIMIOBIJIHO JI0 iX B3a€EMHOTO BIUTUBY. TakoXk KOKHE peOpo
BU3HAYAETHCS Barow, MO BigOuMBae cuiay BIUMBY: O — BIACYTHICTh BIUIMBY,
1 — makcumanbHM. MeToanKa MpU3HAYEHHS Bar MOEJAHY€E €KCIIEPTHE OLIHIOBAHHS,
ONMUTYBaHHS Ta aHami3 ICTOpUYHHX JaHuX. CHOpOIIeHWH NPUKIAA KapTH BIUIUBY
HaBeJICHO Ha puc. 1.

K10 BepHIMH HE3HAayHa KUIBKICTh, K y HAIIOMYy MPUKIAIl, TO pO3MIpaMH
KOJa, TOBUIMHOIO Ta KOJIbOPOM JIHIA MOXXHA BI3yaJbHO IOKa3yBaTH 3arajibHUM
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piBeHb BIUIMBY Ta Horo cwiy. Llg Bisyamizarisi iIIOCTpYE CTPYKTYpPY B3aeMOJil
MDK KJIFOUOBUMU cTelkxomnaepamu [T-ipoekTy Ta € 6a3010 AJis MOJAIBIIOT0 aHATI3y

«BY3JIIB HAIIPYTU» ¥ pO3pOOJICHHS aaNTUBHUX CTpATEriil KOMyHIKaIIii.

Komatiaa po3pofHukie

303HiTHEpH

Puc. 1. [Ipuknan kaptv BILIMBY cTeiikxomaepi (Influence Map)

VY pa3i noOynoBu OUIbII AETAIBHOI KApTH BIUIMBY 3 BEJIHMKOIO KIJIBKICTIO

BEPIIUH JOLIJILHO BUKOPUCTOBYBATH BIAMOBIAHI IIporpaMHi 3acobu, 3okpema Gephi,
vEd Graph Editor ma NetworkX (Python). Bubip 1HCTpyMEHTY 3aJI€XHUTh BiJl 00CATYy
Mepexi, HeOOX1THOCTI 1HTErpallii 3 IHIUMHU CUCTEMaMH Ta KOMITETSHITI KOMaH/IH.

Tpetiit kpok — Matpuist komyHikauii (Communication Matrix). JIBoBUMipHHI

MacHB, y SKOMY IO BEpTHKajl — KaTeropii CTEHKXOJAEPiB, MO TOPU3OHTAII —

METOaM W 4YacToTa KOMYHIKaIlii,

a B KOMIpKAaxX 3a3HAYE€HO BIAMNOBIJATbLHUX

BUKOHABIIIB 1 (hopMmat B3aeMoii (Tadm. 1).

Taoauns 1
Kareropis : : . :
. [HcTpymMenT Yacrora | BignosimansHuii | Komentapi
CTeHMK-X0JIepa
BryTpimHii Daily standup oaus Scrum-Master 15 xB, OHJIAlH
Zoom
30BHIIIHINA [IpoToTun- Motwxus |bi3zHec-ananmituk | JlemoHcTpalis
pe3eHTAIlis MVP
30BHINTHIT dopmanbuuii 38iT |[llomicsais |KepiBauk mpoexty |PDF+email,
10 5-T0 gHA
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Marpumio ¢opmyBatu kpamie B Jira, Confluence, ne xoxHa komipka mojs
MOB’s3aHa 13 3aBJaHHSIM a00 MiJ3aBAaHHAM. YHACHIJIOK 3MIHM CTaTyCy eJieMeHTa
MaTpHI[l aBTOMAaTHYHO T'€HEPYEThCS CIOBIIICHHS uepe3 iHTerpoBaHi webhook a6o
wiariau (Slack, Teams). HanmamroByemo ¢GuibTpu Ta JamoOOpau, IO BiATBOPIOIOTH
HEBUKOHAH1 KOMYHIKaIliitHi 3axoau. KpiM Toro, I0IiIbHO BUKOPUCTOBYBATH TUIAr1HUA
JUIA KaJIeHJapHOTo IutaHyBaHHs (Hampukiazn, Team Calendars y Confluence),
[0 aBTOMAaTUYHO JTOAAIOTh MO/Ii1 B KOPIIOPATUBHUN KaJleHap.

Hactynuuii kpok poOoTH 13 CTeHWKXojjaepaMu — I iXHS Kiaacudikaiis
3a MaTpUICI0 «Biana — 3aimikaBieHicTh» (Power — Interest Grid). Po3mimieHHs
CTEHKXOJIIEPIB Y KBAaJIpAaHTaX: «KEPYBATH TICHO», «3aJJOBOJIBHITHY, «IHPOPMYBaTH»,
«MoHitopuT» (puc. 2) [4]. BusHaueHHS TPIOPUTETIB YMNPABIIHCHKUX JIiH
1 pecypcHoro 3a0e3neudeHHs. KopuryBaHHs IUIaHy KOMYHIKAIl Ta 3ajJyy4yeHHS
BIJITOBI/IHUX 1THCTPYMEHTIB.

High

Keep Satisfied Manage Closely

Power

Monitor

K Informed
(Minimum Effort) SEs

Low

Low Interest High

Puc. 2. Matpuns cTpareriii OBEIIHKHA «IHTEpeC / BIUTMB 3allIKaBJICHUX CTOPIHY, J€:
keep satisfied — miaTpuMKa MaKCHMaIbHOTO PiBHS 33 J0BOJICHOCTI;
monitor — croctepiratu;
keep informed — inpopmoBaHiCTh;
manage closely — ticue criBpoOITHHIITBO

Meta 11i€i Tpolenypu — BUBHAUYUTH IHIMBIAyajdbHI CTpaTerii B3aeMoil

3 KOKHOIO TPYIIOI0 YYacHHKIB uepe3 (opmaiizoBaHe AOJaBaHHS iX 1O OIHOTO
3 YOTHUPHOX KBAJIPAHTIB.

335



ATEHTHO-OPIEHTOBaHE MOJICIIOBAHHS CIYTY€E MOTYKHUM 3aCO00M /I aHaJi3y
JTUHAMIKA ~ B3aeMojii  credkxoiaepiB  y cknaaHux IT-mpoekrax cmocobom
EMYJIIOBaHHS I1XHBOI MOBEIIHKHM B LU(POBOMY CEpeloBHINl. Y MeXax ILbOro
eTany OyayeTbcs BipTyaldbHa EKOCHCTEMa, JI¢ KOXKEH YYacCHHK BiJATBOPIOETHCS
SIK aBTOHOMHHU areHT i3 BIIACHUMH XapaKTePUCTUKAMHM Ta MTPaBUIaMHU B3aEMO/III.

ATreHTH B MOJIell — KJ1acu 0ci0 abo rpyn 3 OJHOPIAHUMU POJIIMU U IHTEpecaMu
(3aMOBHUK, MEHEIKEp, PO3POOHUK, TECTYBaIbHUK, (PIHAHCOBUN AUPEKTOP TOIIO).
[ToBeninka areHTiB (opMyeThCs 3a JOMOMOTOI0 Ha0Opy (OpMaIbHHX MpaBui,
[0 BU3HAYAIOTH IXHIO PEaKIlil0 Ha 30BHIIIHI CTUMYJIU (Yac peakiii Ha 3arurT,
TOTOBHICTh JI0 KOMIIPOMICY, CXWUJIBHICTh JO eckanarlii). J[Jia mepeBipku CTIHKOCTI
CUCTEMHU areHTIB pO3pOoO0JsSIOTh HHU3KY THUIIOBUX CLEHAapiiB: 3aTpUMKa CTPOKIB,
3MiHA BHMOT, OIOJUKETHI 3MiHU. JlJIsI areHTHO-OPIEHTOBAHOT'O MOJEIIOBAHHS
BUKOPHCTOBYIOTH CIieiiajizoBaHi miaropmu (Hanpukian, AnyLogic).

[Ticns mporony cepii cCUMyJSIiN 30UpalOTh KIIOYOBI METPUKH: KUIBKICTh
eCKaJalliii, cepeaHi wYac peakiii, piIBEHb HE3aJ0BOJICHOCTI AarceHTIB, BIJICOTOK
3puBY TepMiHIB. Bu3HavaroTh creHapii 13 HAWBUIIUM PU3UKOM KOHQMIIKTHOCTI
Ta peKOMEHJAIlll 110/I0 3MIHU 4acToTH / ¢hopmMaTy KOMYyHIKalii abo mepepo3noainy
pecypciB. OTke, areHTHO-OPIEHTOBaHE MOJCIIOBaHHS 3a0e3meuye  TIIuOoKe
PO3yMiHHS BHYTPIITHBOIIPOEKTHUX TPOIIECIB, BUSBICHHS KPUTUYHUX TOUYOK HAIIPYTH
Ta (GOpPMYBaHHS QJaNTHBHUX CTpPATEriil YNpaBIiHHSA CTEHKXOJIepaMu  JJIs
MiHiMi3aIlli pusukiB y ckiaaaaux [T-cucremax.

[TinOuBaroun MiJICYMKH, HEOOX1THO HAaroJIOCUTH, IO PO3TISHYTHH aJrOPUTM
JEMOHCTPY€E KOMILIEKCHUHN MIJIX1J A0 YIPaBIIHHS CTEHKXOJAEpaMu SK HEBiJl €MHY
yacTuHy cucteMHoro asanizy IT-mpoextiB. IlocnmigoBHICTH aiif, BiJl CTBOPEHHS
peecTpy 1o iHTerpaiii 3 iHGOpMaIHHUMU CUCTEMaMH 3abe3neuye (popmaii3zoBaHy,
npo3opy W aJanTHUBHY MOJAENb, 30aTHY 3HI)KYBATH PHU3UKH  KOH(IIIKTIB
1 TIIBUIIYBaTH 3arajbHy €(PEeKTUBHICTH peaiizamii mpoekty. Takuit miaxia 3akiagae
OCHOBY JUIsl TIOJIAJIBIIMX JIOCHIKEHb Yy cdepl aBTOMAaTUYHOI ajanTaiii cTparterii
B3a€EMOJIIi 3 OTJIAAY Ha aHaji3 peajbHUX MOKA3HHUKIB y PEXKHUMI PEabHOTO Yacy.
3anponoHOBaHUI aATOPUTM JIa€ 3MOTY HE JuIIe (opMaTi3yBaTH MPOIEC 30MpaHHS
Ta o0poOJsieHHs 1H(oOpMaIli NMpo CTEHKXOJAEpiB, aje W 3MIMCHIOBATH IUHAMIYHE
MOJIEJIIOBaHHS CILIEHAPIiB iX B3a€EMOJIi, IO MiJBUILYE SKICTh NPUUHATTA PILICHb

Ta MIHIMI3y€ PU3HKH, TIOB’sI3aH1 3 IHTEpecaMu, HE B3SITUMHU JI0 yBarH.
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