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8 Ekaterina Tsopanova

Glossary of used terms and abbreviations

ABBREVIATION/ TERM MEANING

ERG Theory: Theory of Existence, Relatedness, and Growth, categorizing human needs into
three groups: existence, relatedness, and growth.

SDT: Self-Determination Theory, exploring intrinsic motivation and self-determination.
SMART: Specific, Measurable, Achievable, Realistic, Timely; a framework for setting goals.
DSS: Decision Support System.

ERP: Enterprise Resource Planning, involves the integration of business processes and func-
tions.

CRM: Customer Relationship Management, managing interactions with customers.

SEMS: Environmental Management System.

Al: Artificial Intelligence.

ML: Machine Learning.

ARIMA: Autoregressive Integrated Moving Average, a time series forecasting method.

LP: Linear Programming.

IP: Integer Programming.

NLP: Nonlinear Programming.

PERT: Program Evaluation and Review Technique, a project management tool.

NoSQL: Non-relational database.

CPM: Cost Per Mille, a metric for advertising costs.

MCDA: Multi-Criteria Decision Analysis.

ER Model: Entity-Relationship Model, depicting entities and their relationships in a database.
ETL: Extract, Transform, Load; a process in data warehousing.

PERT: Program Evaluation and Review Technique, a project management tool.

DSS: Decision Support Systems.

CMP: Classical Network Flows.

MF: Network Flow.

ANALOG COMPUTERS: Analog Computers.

-CPA: Critical Path Analysis, a project management technique.
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INFLUENCE OF THE SUBJECTIVE FACTOR IN DECISION-MAKING SYSTEMS 4

INTRODUCTION

The present dissertation is dedicated to the exploration of motivation and its integration
into decision-making systems. This study is highly relevant, especially in the context of modern
information technologies. Throughout their development, it has become evident that the role of
the subjective factor not only does not decrease as initially expected but, in certain application
areas, it even begins to grow.

Simultaneously, the role of the science studying human behavior—psychology—has also
increased. Another notable observation is the gradual convergence of precise mathematical
models, created in an attempt to adequately describe real objects and processes, on one hand,
and the non-formalized descriptions of these processes within the framework of psychology, on

the other. This leads to qualitative changes in perspectives on how decision-making processes
unfold.

Relevance of the research

There arises a necessity for the combination of psychological and mathematical models,
aiming to enhance the effectiveness of integrated decision-making methods compared to their
separate use. This, in turn, leads to the emergence of new research tasks in decision-making
processes.

The topic of human motivation occupies an increasingly significant place in the modern
complex and changing economic environment. Methods, techniques, and means are actively
sought and applied to ensure a qualified, highly productive, and loyal workforce capable of
achieving the organization's goals in the medium and long term. The emphasis is placed on the
need for people to be stimulated or motivated, which, in turn, dictates specific directions in
human behavior.

The dissertation pays special attention to decision-making systems. A formal description
of discrete decision-making systems, taking motivation into account, has been provided.
Concepts of sets, graphs, and network flows, which serve as tools for building mathematical
models, have been discussed.

Based on the analysis conducted, it has been observed that discrete decision-making
systems based on network flows allow for a relatively precise and adequate representation of
motivational behavior in these systems.

Study setting

Broadly, the main focus of this dissertation research is the influence of the subjective factor
in decision-making systems, particularly the role of motivation in human-machine decision-
making systems.

The subject of scientific inquiry is the possibility of constructing a human-machine
decision-making system that takes motivation into account.

Goals and tasks
The aim of the dissertation is to investigate the impact of the subjective factor, particularly
motivation, in decision-making systems. To achieve the postulated goal, the following tasks
have been defined:

To analyze the types of motivation and fundamental motivational models.

To analyze decision support systems.

To analyze discrete decision-making systems with consideration of motivation.

To implement a numerical example of a discrete decision-making system considering
motivation.

Rl o =
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5 Ekaterina Tsopanova

Hypothesis

The motivation as a crucial factor in the everyday necessity of making various
decisions and contemporary decision-making software systems can be integrated into a
computerized decision-making system or decision support system with consideration of
motivation.

Methodology

The methodology used to achieve the research goal is structured around a review and
analysis of motivation and decision-making systems, followed by the development of a
practical-oriented mathematical model. This includes the creation, development, and evaluation
of a specific computerized decision-making system.

The proposed dissertation consists of an introduction, four chapters, conclusion,
bibliography, and author's reference. In the introduction, the relevance of the topic, the aim and
objectives of the research work, the hypothesis, and the methodology used are discussed.

The first chapter provides a review of some theoretical elements of motivation, covering
the essence of motivation, types of motivation, the motivational process, and factors influencing
motivation. Content and process theories, as well as the role of aggression in motivation, are
examined.

The second chapter formally describes discrete decision-making systems with
consideration of motivation. It explores the types of processes in the context of decision-making,
mathematical models, and the classification of mathematical models and structured systems.
The problems of modeling different levels of decision-making are also addressed.

The third chapter presents a formal description of discrete decision-making systems with
consideration of motivation. Concepts such as sets, graphs, and actions on them are discussed.
Classical network flows and generalized network flows are described, along with the
characteristics of decision-making systems based on network-flow models.

In the fourth chapter, a numerical example of a discrete decision-making system with
consideration of motivation is developed. The results obtained in this chapter allow for the
incorporation of motivation into a discrete decision-making system through a generalized
network approach, demonstrating the usefulness of such an approach. It provides a bridge
between psychological processes (particularly motivation) and models of discrete decision-
making systems.

The conclusion presents a summary of the achieved results and the main contributions of
the dissertation. A list of scientific publications on the topic and relevant citations is provided.
The dissertation comprises 154 pages and includes references to 151 literary sources.
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INFLUENCE OF THE SUBJECTIVE FACTOR IN DECISION-MAKING SYSTEMS 6
CHAPTER 1: THEORETICAL ASPECT OF MOTIVATION

Motivation is the primary driving force that propels individuals towards achieving their
goals and plays a key role in decision-making systems. In addition to classical theories,
contemporary perspectives such as self-determination theory underscore the significance of
internal motivation, emphasizing autonomy, competence, and relatedness as crucial factors.
Subjective factors such as emotions, cognitive biases, and personal values intertwine with
motivation, creating a rich tapestry of influences on decision-making. For instance, emotions
can impact choices, with fear leading to reluctance to take risks and excitement prompting
adventurous decisions. Recognizing these subjective elements elucidates the complexity
inherent in decision-making systems, highlighting the intricate dance between internal
motivations and the choices individuals ultimately make.*

1.1. The essence of motivation

The nature of motivation deepens into its fundamental mechanisms, emphasizing its
complexity and the various theories attempting to explain its functioning. From an evolutionary
perspective, motivation is rooted in survival instincts, such as the drive for food, shelter, and
reproduction, shaping behavior that ensures species continuation. From a psychological
standpoint, theories like the drive-reduction theory argue that motivation arises from the
necessity to reduce internal tensions or drives, propelling individuals toward homeostasis.?

Furthermore, Bandura's Self-Efficacy Theory emphasizes individuals' beliefs in their
abilities to achieve desired results, while the Expectancy Theory underscores the importance of
expectations and valence in determining motivational levels - the belief that efforts lead to
performance, and performance leads to desired outcomes.® Each of these theories contributes a
different perspective through which the intricacies of motivation can be understood.

The nature of motivation is intertwined with emotions, cognition, and personality, weaving
through these psychological aspects in decision-making processes. Emotions can serve as both
motivators and factors influencing motivational states, stimulating actions or altering the
perceived value of goals. Cognitive factors, such as perceptions, beliefs, and attitudes, shape
the interpretation of motivational signals, guiding individuals' choices. Additionally, personal
characteristics, like openness to experience or conscientiousness, interact with motivation,
influencing goal-setting, persistence, and task performance.

The dynamic nature of motivation involves its susceptibility to changes, adaptation, and
the impact of external factors. Social and cultural factors significantly contribute by shaping
motivational frameworks through the reinforcement of specific values, norms, or expectations
that shape individuals' aspirations and endeavors.

Understanding the multifaceted nature of motivation requires recognizing its integration

into a network of psychological, social, and environmental factors, providing a comprehensive
view to assess the driving forces behind human behavior and decision-making systems.*

1.2. Types of motivation

1 Markovitz, H. Portfolioselection // The J. of Finance. 1952. Vol. VII, Ne 16. P. 60-91.

2 Locke, E. A., & Latham, G. P. (2002). Building a practically useful theory of goal setting and task motivation: A 35-year
odyssey. American psychologist, 57(9), 705.

3 Axelrod, R. The Structure of Decision: Cognitive Maps of Political Elites. Princeton: University Press, 1976.

4 Ariely, D. (2008). "Predictably Irrational: The Hidden Forces That Shape Our Decisions." HarperCollins.
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7 Ekaterina Tsopanova

Motivation encompasses a spectrum of types, each characterized by different driving forces
and consequences for behavior. Intrinsic motivation arises from internal desires, personal
enjoyment, or inherent satisfaction derived from the activity itself. This type of motivation fuels
creativity, passion, and sustained commitment, as individuals perform tasks for the joy or
satisfaction they experience.

On the other hand, extrinsic motivation stems from external factors such as rewards,
recognition, or avoidance of punishment. It can take various forms, including external material
rewards (such as money or prizes) and external non-material rewards (such as praise or social
status).Both types play a crucial role in decision-making and goal pursuit, influencing the
direction and intensity of actions.®

According to the self-determination theory, there are various levels of internalization of
motivation. These levels range from external regulation (the least autonomous, driven by
external rewards or pressure) to introjected regulation (where actions are somewhat driven by
internal pressure, such as guilt or ego), identified regulation (when tasks align with personal
values), and finally, intrinsic regulation (the most autonomous, when activities are inherently
enjoyable and align with a person's identity).°

The complex interaction between these types of motivation shapes behavior, choices, and
the persistence of individuals in pursuing their goals. Effectively balancing and utilizing these
motivations can be crucial for cultivating sustainable commitment, fostering internal
satisfaction, and achieving meaningful results.’

1.3. Motivational processes

The motivational process is a dynamic sequence of events and cognitive-emotional states
that drive individuals towards specific goals or outcomes. It involves several interconnected
stages that elucidate the path from needs or desires to actions and eventual results.

Identification of needs or desires: The process often begins with the recognition or
emergence of a need or desire. This can stem from internal signals (such as hunger or curiosity)
or external cues (such as societal expectations or opportunities).

Setting goals: Once the need or desire is recognized, individuals often set goals to satisfy
these needs. These goals can be short-term or long-term, realistic or ambitious, and play a
crucial role in guiding behavior.

Evaluation and selection of strategies: Individuals assess different strategies or courses
of action to achieve their goals. They evaluate feasibility, potential outcomes, and alignment
with personal capabilities before choosing the most appropriate path.®

Initiation and Persistence: The motivational process involves initiating actions aligned
with the chosen strategy and maintaining persistence despite obstacles or failures. This
perseverance is influenced by factors such as perceived self-efficacy, internal interest, and the
perceived value of the goal.®

Adaptation and Adjustment: As individuals progress towards their goals, they constantly
monitor their progress and accordingly adjust their strategies. This phase involves adapting to
changing circumstances, learning from experience, and modifying approaches as needed.

Achievement or Modification of Goals: The process concludes with the attainment of goals,
redefining goals, or recognizing that the initial goals need to be adjusted based on changing
needs or circumstances.

5 Boulding, W., Kalra, A., Staelin, R., & Zeithaml, V. A. (1993). A dynamic process model of service quality: From expecta-
tions to behavioral intentions. Journal of marketing re-search, 30(1), 7-27.

6 Baumeister, R. F., & Vohs, K. D. (Eds.). (2004). "Drive: Psychology of Human Motivation." Psychology Press.

" Marakas, G. M. (1999). "Decision Support Systems: Concepts and Resources for Managers." Pearson

8 Monden, Y. (1983). Toyota Production System: Practical Approach to Production Management. Industrial Engineering and
Management Press.

9 Carayon, P., Hoonakker, P., & Wetterneck, T. B. (2015). "Motivational Decision Support: Tailoring Interventions to Improve
Decision-Making Outcomes." Ergonomics, 58(4), 568—583.
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INFLUENCE OF THE SUBJECTIVE FACTOR IN DECISION-MAKING SYSTEMS 8

Throughout this process, various factors - both internal and external - influence motivation.
Internal factors encompass emotions, beliefs, perceptions, and personality traits, while external
factors include social influences, signals from the environment, and the availability of resources
or support.

Feedback Loops and Iterations: As individuals advance through the stages, they encounter
feedback from their actions and the environment. This feedback loops back into the
motivational process, influencing subsequent decisions and behavior. Positive feedback, such
as goal achievement or encouragement, often reinforces motivation. Conversely, negative
feedback, such as failures or criticism, may prompt individuals to reassess their strategies or
goals, leading to adjustments in their motivational approach.®

Influence of Emotions and Cognition: Emotions play a decisive role at every stage of the
motivational process. They can act as powerful motivators, shaping preferences and decisions.
Cognitive factors such as perception, attention, and memory also influence how people interpret
motivational signals, guiding their choices and strategies.!*

Social and Cultural Context: The motivational process is significantly influenced by
social interactions and cultural norms. Social support, peer influence, and societal expectations
can either strengthen or diminish individual motivation. Cultural values and beliefs shape
individuals' aspirations, determining what is considered valuable or desirable, subsequently
influencing the setting of goals and the strategies chosen to achieve them.

Personal Development and Self-regulation: Over time, individuals may undergo changes
in their motivational orientations and regulatory styles. Through self-reflection and self-
regulation, individuals can adapt their motivational strategies, develop new skills, and refine
goal-setting processes. This ongoing development contributes to the complexity and flexibility
of the motivational process.

1.4. Factors influencing motivation

Numerous factors intricately influence an individual's motivation, shaping their aspirations,
persistence, and commitment in pursuing goals. These factors can be categorized as internal,
external, and contextual influences:

1. Internal Factors:

Needs and Desires: Basic physiological needs (such as hunger or thirst) and higher-
order needs (such as autonomy, competence, and relatedness) identified in theories like
Maslow's hierarchy or self-determination theory deeply impact motivation.

Interests and Passions: Personal interests, hobbies, and passions often stimulate
internal motivation, driving individuals to engage in activities for the inherent satisfaction
they provide.

Beliefs and Values: Individual beliefs, values, and personal aspirations significantly
influence motivation, directing individuals towards goals aligned with their principles.

2. External Factors:

Rewards and Incentives: External rewards like money, recognition, or praise can
influence motivation, either reinforcing or diminishing internal drive depending on their
perceived impact.

Punishments or Threats: Fear of negative consequences or punishments can act as
motivators, albeit often with limited and short-term effectiveness.

Social Influence: Peer pressure, societal norms, and societal expectations can exert
a strong influence on motivation, shaping goals and behavior to align with accepted
standards.?

10 Csikszentmihalyi, M. (1990). "Flow: The Psychology of Optimal Experience." Harper & Row.
11 Dweck, C. S. (2006). "Mindset: The New Psychology of Success." Random House.
12 Qlson, D. L., & Wu, D. (2017). "Data-Driven Decision Making and Dynamic Systems." Springer

Abstracts of Dissertations 2024(1) 3-49



9 Ekaterina Tsopanova

3. Contextual factors:

Environment and Resources: Access to resources, a supportive environment, and
appropriate tools can significantly influence motivation by facilitating goal pursuit and
reducing obstacles.

Culture and Society: Cultural values, societal norms, and cultural expectations
shape people's aspirations, influencing the nature and direction of motivation. The cultural
context plays a crucial role in determining what individuals find motivating.

Feedback and Support: Constructive feedback, encouragement, and social support
can enhance motivation by providing validation and guidance for achieving goals.
Positive interactions and a supportive social network contribute to a motivational
environment.

4. Psychological factors:

Self-efficacy: Believing in one's own abilities to perform tasks strongly influences
motivation. Higher self-efficacy often leads to increased motivation and persistence.

Perception: How individuals perceive situations and attribute success or failure
affects motivation. Positive attributions tend to enhance motivation, while negative
attributions can hinder it.

The interplay of these multifaceted factors results in a complex network of influences
that impact motivation differently for each individual and in various contexts.
Recognizing and understanding these factors can guide efforts to enhance motivation,
facilitate goal setting, and create an environment conducive to sustained engagement and
achievement.™

2.1. Content theories of motivation

The content theories of motivation, also known as need-based motivational theories, focus on
both internal and external factors that drive individuals toward achieving specific goals and
satisfying particular needs, motivating them to take action.

These theories concentrate on identifying specific factors that motivate individuals, while
procedural theories delve into the mechanisms and structures that stimulate motivation.

Maslow's Hierarchy of Needs remains influential, outlining a structured framework that
assumes people prioritize satisfying lower-level needs (physiological and safety) before those
at higher levels (such as social belonging, esteem, and self-actualization). However, its
hierarchical nature has been criticized for being too rigid and not accounting for individual or
cultural differences. In practice, individuals may simultaneously pursue needs at different levels,
rather than strictly adhering to a step-by-step progression.

Contemporary research focuses on additional factors shaping motivation, including
contextual influences and individual preferences, aiming to more intricately and accurately
capture the dynamics of the motivational process..1*

Alderfer's theory is directed towards addressing certain limitations of Maslow's hierarchy
by allowing for the simultaneous satisfaction of multiple needs. The theory acknowledges that
dissatisfaction in achieving higher-level needs may lead individuals to revert to lower-level
needs. However, it has also faced criticism for lacking empirical support and ambiguity in
categorizing needs.

13 Oliver, R. L. (1980). A cognitive model of the antecedents and consequences of satisfaction decisions. Journal of marketing
research, 17(4), 460-469.

14 Ryan, R., Deci, E.: Self-determination theory and the facilitation of intrinsic motivation, social development, and well-
being. American Psychologist, 55(1), 68-78 (2000).

Abstracts of Dissertations 2024(1) 3-49
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Herzberg's Two-Factor Theory provides insights into factors contributing to job
satisfaction and dissatisfaction. By distinguishing motivators (leading to satisfaction) and
hygiene factors (preventing dissatisfaction but not motivating), Herzberg emphasizes the
importance of internal aspects such as recognition and growth opportunities in fostering
motivation. Critics argue, however, that the theory oversimplifies the complex work-related
attitudes and fails to account for individual differences in the impact of these factors.®

McClelland's Needs Theory emphasizes the role of specific needs, such as the need for
achievement, affiliation, and power, in stimulating behavior. This theory has found
applications in areas such as employee motivation and leadership development. However, it
has been contested due to its dependency on situational factors and cultural differences in the
significance and prioritization of these needs.

Self-Determination Theory (SDT) focuses on internal motivation and the importance of
satisfying fundamental psychological needs for autonomy, competence, and relatedness. SDT
underscores the significance of internal motivation in promoting personal growth and well-
being, assuming that an environment supporting these needs enhances internal motivation and
overall satisfaction.

Each theory contributes a unique perspective to understanding motivation, emphasizing
different aspects of human needs and aspirations. However, contemporary research often
integrates elements from multiple theories to provide a more comprehensive understanding of
motivation, considering the complexity of human behavior and the interplay between internal
and external motivators.

2.2. Process motivational theories

Procedural motivation theories focus on how the process of setting and achieving goals, as
well as the procedures or systems used, influences motivation. Unlike content theories (such as
Maslow's hierarchy or Herzberg's two-factor theory) that concentrate on identifying specific
factors that motivate individuals, procedural theories delve into the mechanisms and structures
that stimulate motivation. Some key procedural motivation theories include:*°

Goal-setting theory: Popularized by Edwin Locke and Gary Latham, this theory
emphasizes the importance of setting clear and challenging goals for motivating individuals. It
assumes that specific, measurable, achievable, relevant, and time-bound (SMART) goals
enhance motivation and effectiveness by providing a clear direction and a sense of purpose.
Additionally, feedback on goal progress is crucial for maintaining motivation.

Equity theory: Developed by Stacy Adams, the equity theory focuses on workplace justice.
It argues that people evaluate their outcomes (rewards, recognition) in relation to the inputs they
invest (effort, contributions) and compare this ratio with that of others. If individuals perceive
an imbalance or injustice, whether they are under-rewarded or over-rewarded compared to
others, it can lead to changes in motivation levels and behavior to restore perceived fairness.’

Expectancy theory: Victor Vroom's expectancy theory focuses on the belief that people
are motivated by their expectations of the outcomes of their actions. It assumes that three factors
influence motivation: expectancy (the belief that efforts will lead to results), instrumentality
(the belief that the results will lead to rewards), and valence (the value attached to the expected
rewards). Individuals are motivated when they believe that their efforts will lead to desired
outcomes.

Expectancy theory of motivation: Developed by Lyman Porter and Edward Lawler, this

15 Pink, D. H. (2009). Drive: The Surprising Truth About What Motivates Us. Penguin.

16 Bargh, J. A., & Gollwitzer, P. M. (1994). "Integrating Motivation into Decision Support Systems: A Theoretical Frame-
work." In J. D. Gould & M. J. Atkinson (Eds.), "Motivation and Cognition: Interactions in Social Behavior" (pp. 263-285).
American Psychological Association.

1" Bommel, P., Bruskiewich, R. M., & Gascuel-Odoux, C. (Eds.). (2011). "Decision Support Systems in Agriculture, Food
and the Environment: Trends, Applications and Advances." Springer.
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11 Ekaterina Tsopanova

theory expands and refines Victor Vroom's expectancy theory. Their theory, as an extension of
Vroom's model, emphasizes the role of expectancy, instrumentality, and valence in determining
an individual's motivation. Porter and Lawler's theory underscores the importance of taking into
account individual perceptions, beliefs, and satisfaction levels in understanding and enhancing
motivation within organizations.'8

The reinforcement theory, developed by B.F. Skinner, is based on the principle that
behavior is influenced by the consequences that follow it. This theory posits that behavior
followed by desirable consequences is more likely to be repeated, whereas behavior followed
by undesirable consequences is less likely to be repeated.®

The reinforcement theory provides valuable insights into the impact of consequences on
behavior and is particularly relevant in the context of personnel management and motivation in
organizations.

Self-determination theory is a psychological theory developed by Edward Deci and
Richard Ryan. The theory examines the internal motivational forces that influence human
motivation and well-being. According to the self-determination theory, satisfying these three
psychological needs is essential for internal motivation, optimal development, and
psychological well-being.The self-determination theory offers a useful framework for creating
innovative and supportive environments, both in educational institutions and organizations. By
focusing on internal motivational factors, it emphasizes the importance of meeting individuals'
psychological needs to achieve high levels of motivation and well-being.?°

Procedural motivational theories represent a valuable approach to understanding the
influence of processes and systems on individuals' motivation. These theories provide insights
into how goal-setting, perceptions of fairness, and expectations for outcomes shape motivation
in the work environment.

3.1. Types of motivational models

There are many different models to explain motivation, with each highlighting various
aspects and factors that influence how people are motivated. Here are some of the main types
of motivational models:

1. Needs Theories: These models, including Maslow's Hierarchy of Needs, focus
on the fundamental needs that motivate people. They suggest the idea that individuals strive
to satisfy specific levels of needs, such as physiological, safety, belongingness, esteem, and
self-actualization.

2. Procedural Models of Motivation: These models, such as Vroom's Expectancy
Theory and Locke and Latham's Goal-Setting Theory, focus on the processes and
mechanisms that lead to motivation and goal achievement. They typically concentrate on
the perceived connection between effort, performance, and outcomes, as well as internal
expectations and incentives.

3. Self-Determination Theories: These models, based on Deci and Ryan's Self-
Determination Theory, focus on internal motivational factors such as autonomy, competence,
and relatedness. They explore how supporting these internal needs influences motivation,
engagement, and well-being..

4. Reinforcement and Punishment Theories: These models, including Skinner's
Reinforcement Theory, examine how various types of reinforcements (positive, negative)
and punishments can influence desired or undesired behavioral patterns.

18 Duckworth, A. (2016). "Grit: The Power of Passion and Perseverance.” Scribner.

19 Kahneman, D. (2011). "Thinking, Fast and Slow." Farrar, Straus and Giroux.

20 Deci, E., Koestner, R., Ryan, R.: A meta-analytic review of experiments examining the effects of extrinsic rewards on
intrinsic motivation. Psychological Bulletin, 125(6), 627-668 (1999).
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5. Socio-Cultural Models: These models focus on how the social environment,

culture, and social interactions influence motivation. They explore how society, social
expectations, and interpersonal interactions shape motivational forces.

Each of these models presents a unique perspective on motivation and can be applied in
various domains such as education, work, sports, and personal development. Combining and
utilizing these diverse models can provide a more comprehensive understanding of how people
are motivated.?!

The model of the economically rational individual is part of economic theory, assuming
that people always act in a way that maximizes their personal interest or benefit. This model
assumes that individuals are rational and make decisions by comparing different options,
choosing the one that provides the greatest benefit or satisfaction.

The model of the socially oriented individual relates to the idea that people are strongly
influenced by social factors, values, ideas, and norms in the decision-making process. In this
model, individuals are not only seen as striving to maximize their personal benefit but also as
social beings embedded in society and oriented towards social influences.

The self-actualization model is a theoretical approach that focuses on the continuous
process of personal development and growth of the individual. This model is based on the idea
that people have an internal inclination towards development, improvement, and achieving their
full potential 2

When we talk about a complex model in the field of motivation, it often refers to the
integration of various theories and approaches to explain motivation. This approach utilizes a
combination of different theories and models to elucidate the diversity and complexity of human
motivation.The complex model may include elements from various motivation theories such as
Maslow's Hierarchy of Needs, Vroom's Expectancy Theory, Deci's Self-Determination Theory,
and others. The goal is to offer a broader and more detailed understanding of how motivation is
formed, sustained, and controlled in individuals.

The Japanese model of motivation is often associated with specific aspects of Japanese
corporate culture and management. This model has unique characteristics that differ from
Western models and are based on traditional Japanese values and principles.

The Japanese model of motivation combines traditional Japanese values with contemporary
management and motivation strategies. One of its key features is the emphasis on collectivism
and group responsibility. Instead of individual achievement, Japanese workers are encouraged
to think and act in the interest of the entire group or organization. This aspect of motivation
underscores interdependence and the importance of successful teamwork.?

The long-term approach to motivation is also a key feature of Japanese corporate culture.
Companies invest in the training and development of their employees, supporting them in
building a long-term career within the organization. This creates greater stability and loyalty
among the personnel.

Aggression plays a complex and multi-faceted role in the motivational process of an
individual. Although aggression is often associated with negative connotations, it can be an
important factor in various contexts and scenarios.

It is important to note that aggression is not always a constructive motivational factor, and
managing and understanding it are key to maintaining healthy and productive relationships both
personally and professionally.

Aggression, despite its negative connotations, can be seen as a complex mechanism that
acts as a response to various internal and external factors. Understanding its role in the
motivational process provides an opportunity to analyze human behavior in different contexts.

In the realm of self-defense, aggression may emerge as a result of instinctive reactions

2L Deckers, L. (2014). "Motivation: Biological, Psychological, and Environmental." Routledge.
22 Heckhausen, J., & Heckhausen, H. (2010). "Motivation and action." Cambridge University Press.
2 Porter, L., Lawler, E.: Managerial Attitudes and Performance. Homewood, IL: Dorsey Press (1968).
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when sensing a threat. This is a natural response of the body to maintain physical and emotional
safety. Recognizing this aspect of aggression allows for a better understanding of what
motivates people to defend themselves in different situations.?*

In the context of social interactions, aggression can be used as a means of asserting social
position. In social groups, conflicts over resources, power, and recognition can lead to
aggressive reactions, serving as a mechanism to regulate social dynamics.

Additionally, aggression can be employed as an expression of the desire to achieve goals.
In a competitive environment where resources are limited, aggressive behavior may be
stimulated by the desire to overcome competitors and achieve success. In this context,
aggression can be seen as a means of highlighting personal competence.

However, it is important to note that uncontrolled and destructive aggression can have
serious negative consequences for both the individual and society as a whole. Managing
aggression, understanding the context, and identifying the reasons behind it are crucial elements
in building healthy and productive interpersonal relationships.

3.2. Conclusions of the first chapter

The summary of the role of motivation in human behavior reveals a multitude of complex
and interconnected aspects. From theoretical models of motivation, such as Maslow's hierarchy
of needs, through social and economic models, to the Japanese model and the role of aggression,
all contribute diversity to understanding what drives and influences people.

The overall picture emphasizes that motivation is a dynamic phenomenon, interrelated with
internal and external factors, cultural influences, and social contexts. Understanding this diverse
nature can serve as a foundation for creating more comprehensive and integrated strategies in
various areas of life - from personnel management to education and interpersonal interactions..

% Locke, E. A., & Latham, G. P. (2004). Motivated cognition: Effects of reward and emotion on cognition and action.
Handbook of motivation and cognition, 1, 509-549
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CHAPTER 2: THEORETICAL ASPECT OF THE THEORY
FOR DECISION MAKING

An overview of decision theory

In essence, decision theory deals with the intricacies of human cognition and behavior, as
well as the dynamics of interactions among rational agents. It acknowledges the inherent
challenges faced by individuals and organizations when navigating decision spaces filled with
uncertainty, incomplete information, and conflicting goals.

The theory of expected utility, a foundational concept in decision theory, posits that
decision-makers seek to maximize the expected satisfaction or gain, considering both the
probabilities and the utility associated with different outcomes. Bayesian decision theory
extends this framework by incorporating iterative updating of beliefs in response to new
information, acknowledging the evolving nature of decision contexts. Game theory, on the other
hand, explores strategic interactions where the choice of one decision-maker affects the
outcomes for others, emphasizing the interdependence inherent in many decision scenarios.

In this context, the theoretical exploration of decision theory not only provides analytical
tools but also contributes to a deeper understanding of the cognitive, psychological, and social
dimensions that shape our choices.?®

The decision-making theory is also closely linked to the concept of rational decision-
making, where individuals or organizations strive to make optimal decisions based on available
information and the goals they pursue.?® The rational approach involves using logical steps,
assessing risks, and predicting the consequences of the decisions made. Additionally, decision
theory contributes to the study of aspects such as ethical dilemmas, social impacts, and the
influence of cultural factors on the decision-making process. This integrative approach further
emphasizes the importance of the context in which decision-making occurs and encourages a
broader understanding of the interaction between individuals and their decisions in various areas
of life.?’

The decision-making theory also explores concepts such as "systematic efficient decisions"
and "bounded rational decision-making." In the first case, the theory examines how decisions
can be structured and optimized within certain systematic methods, while in the second case, it
acknowledges the limitations of resources and information available to decision-makers. This
approach recognizes that people often resort to optimization strategies that are applicable under
conditions of constraints and uncertainty.

2.1. Concepts related to decision making

In this chapter, we will explore fundamental concepts related to decision-making that serve
as building blocks for further examination of the theoretical aspects of decision theory.

First and foremost, it is important to understand the concept of the "principle of expected
utility," which assumes that decision-makers seek to maximize their expected satisfaction or
gain, taking into account the probabilities and benefits of different outcomes. Additionally, we
will acquaint ourselves with the "theory of probabilities," providing a formal model for
measuring uncertainty and the likelihood of various events. Complementarily, the "Bayesian
decision theory" provides a framework for updating beliefs in light of new information, which

% Burchard, B. (2014). "The Motivation Manifesto." Hay House.
2%, Checland P. B. Models Validation in Soft Systems Practice // System Research. 1995. Vol. 12, Ne 1. P. 47-54.
27 Burchard, B. (2014). "The Motivation Manifesto." Hay House.
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is crucial for dealing with changing situations. With these concepts as a starting point, we delve
into a deeper exploration of the theoretical aspects of decision theory.?8

Additionally, we will also become acquainted with the "game theory," which represents a
powerful tool for analyzing strategic interactions between different agents.

In addition to analyzing these theoretical concepts, an overview of their applications in
various fields such as economics, business, and social sciences has been provided. Alongside
the presented concepts, attention has been given to the importance of "learning from
experience" in the decision-making process. This aspect underscores the need for continuous
development and adaptation to the dynamics of circumstances, aiming for more effective
decision-making in different situations.

The relationship between decision theory and innovation is also emphasized. In the face of
rapid technological changes and the constant development of society, making innovative and
successful decisions requires the integration of theoretical knowledge with creativity and
adaptability.

2.2. Certainty of the results of the decisions made

Security of the outcomes resulting from decision-making is a crucial aspect in the field of
decision theory. In this chapter, we will familiarize ourselves with concepts and methods aimed
at risk management and ensuring reliable results in decision-making. We will explore risk
assessment models that involve probability distributions and statistical methods, with the aim
of predicting and evaluating the likelihood of various outcomes.?

Another important aspect of result security is related to "information perception." The main
question here is how decision systems gather, process, and interpret information to form the
basis for decision-making. Techniques for information management will be explored, including
data filtering, statistical analysis, and machine learning, aiming to improve the quality and
reliability of the information foundation.*

Finally, the "moral and ethical aspects" on result security will be discussed. Decision-
making is not only a technical process but also a matter of values and ethical principles.
Emphasizing the importance of result security, we also need to examine "uncertainty
management." Decision-making often occurs in contexts where uncertainty and unpredictability
are inevitable. We will explore methods and models for managing this kind of uncertainty,
focusing on how decision systems can adapt their strategies and processes to cope with changing
conditions and factors.

Additionally, we will touch upon the "psychological aspects" of decision-making and their
role in result security. The human factor, including emotions, cognitive biases, and personal
preferences, can influence the decision-making process and lead to distortions in risk
assessment and opportunities.

In the context of information security, we will discuss the "technological aspects" of
decision-making. With the crucial role of technology in modern decision-making dynamics, the
introduction of innovations such as automation, artificial intelligence, and big data analytics
can play a key role in enhancing the security and efficiency of the process.>!

In the conceptual scope of "information perception," we emphasize the importance of
techniques such as data filtering, statistical analysis, and machine learning. These methods not
only improve the quality and reliability of information but also create a foundation for more
secure and well-founded decisions. Finally, we focus on the "moral and ethical aspects"
concerning the security of outcomes. The ethical principles of decision-makers and

28 Carver, C. S., & Scheier, M. F. (2001). "On the Self-Regulation of Behavior." Cambridge University Press.
29 Checland P. B. Models Validation in Soft Systems Practice // System

Research. 1995. Vol. 12, Ne 1. P. 47-54.

%0 Cialdini, R. B. (1984). "Influence: The Psychology of Persuasion." HarperCollins.

31 Churchman C. W. The system approach and its enemies. N. Y. : Basic

books, 1979.
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organizations can significantly contribute to forming more secure and sustainable decisions.
We will explore how ethical considerations can be integrated into decision-making strategies
and how they can serve as a foundation for ensuring the security of results.3?

Within the discussion of result security, it is important to consider "communication and
information exchange" between different agents in the decision-making process. Effective
communication plays a key role in preventing misunderstandings and ensuring the correct
understanding of the context and goals of decision-making.

Additionally, we explore "creativity and innovation" in the context of result security.
Innovations and a creative approach can contribute to the formation of safer and more successful
decisions.

2.3. Decision evaluation criteria

In the realm of decision-making, establishing reliable "evaluation criteria" is of paramount
importance for ensuring effective and informed choices. Economic criteria serve as a
fundamental pillar, encompassing the assessment of costs, benefits, and overall financial
implications associated with a given decision.

Moving to "strategic criteria," decisions are evaluated based on their alignment with
broader organizational goals and objectives.

Social criteria take into account the ethical and societal dimensions of decisions. In an era
where corporate social responsibility is increasingly emphasized, decision-makers assess the
potential social impact, ethical consequences, and overall responsibility of the decision to the
broader community. Balancing economic goals with social and ethical considerations is
imperative for sustainable and responsible decision-making.*?

Environmental criteria have gained significance due to the growing ecological awareness.
Evaluating decisions through the lens of the environment involves considering their ecological
footprint, resource usage, and potential impact on the environment.

Time-related criteria focus on the temporal aspects of decisions. This includes assessing
the time required to implement a given decision and its adaptability to changing circumstances
over time. In a dynamic and rapidly evolving environment, decisions that can be efficiently
executed and flexibly adapted are often more sustainable and effective.>*

Finally, technological considerations play a crucial role in decision-making. Evaluating
technological feasibility, compatibility, and the potential for leveraging innovations ensures that
decisions are not only contemporary but also capable of harnessing the advantages of emerging
technologies.®®

The comprehensive evaluation of decisions involves a detailed analysis of economic,
strategic, social, environmental, temporal, and technological criteria. This multifaceted
approach enables decision-makers to navigate the complex landscape of contemporary
decision-making, encouraging choices that are not only effective in the short term but also
sustainable and adaptive in the long run.®

2.4. Decision support systems

32 Hackman, J., Oldham, G.: Motivation through the design of work: Test of a theory. Organizational behavior and human
performance, 16(2), 250-279 (1976).

33 Grant, A. M. (2008). The significance of task significance: Job performance effects, relational mechanisms, and boundary
conditions. Journal of applied psychology, 93(1), 108.

34 Maehr, M. L., & Zusho, A. (2009). Achievement goal theory: The past, present, and future.

35 Hackman, J., Oldham, G.: Motivation through the design of work: Test of a theory. Organizational behavior and human
performance, 16(2), 250-279 (1976).

36 Quchi, W. (1981). Theory Z: How American Business Can Meet the Japanese Challenge. Addison-Wesley.
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Decision Support Systems (DSS) represent a crucial component of the toolkit for
contemporary decision-makers, providing sophisticated tools and frameworks to enhance the
decision-making process. The Decision Support System integrates data, analytical models, and
user-friendly interfaces to facilitate well-informed and effective decision-making across various
domains.

One of the key aspects of DSS is its ability to aggregate and process vast amounts of data
from diverse sources. The integration of artificial intelligence and machine learning algorithms
further enhances the system's capability to recognize patterns, trends, and anomalies within
complex datasets.

In addition to data processing, DSS often includes simulation and modeling capabilities.
Decision-makers can simulate various scenarios, exploring potential outcomes of different
decisions in a risk-free environment.

Furthermore, DSS frequently incorporates collaboration features, allowing multiple
stakeholders to contribute to the decision-making process. This encourages transparency,
collective intelligence, and the alignment of diverse perspectives.®’

The evolution of Decision Support Systems (DSS) continues to be shaped by emerging
technologies, with a particular focus on the integration of Artificial Intelligence (AI) and
Machine Learning (ML). Advanced algorithms enable DSS not only to analyze historical data
but also to predict future trends and outcomes. This predictive capability allows decision-
makers to proactively respond to potential challenges and opportunities, providing a future-
oriented dimension to the decision-making process.>®

Ethical considerations become an integral part of designing and implementing decision
support systems. Decision support systems continue to evolve in response to technological
advancements, user needs, and ethical considerations. The integration of artificial intelligence,
big data, user personalization, and ethical practices in the field of artificial intelligence
transforms decision support systems into indispensable tools for navigating the complexity of
decision-making in an increasingly dynamic, data-driven world. °

2.5. MaTtemaTtuuecko mogenupaHe npu B3emaHe Ha pelueHus

Mathematical modeling is a challenge in the field of decision-making, providing a
systematic and quantitative framework for analyzing complex situations, predicting outcomes,
and optimizing choices. This approach uses mathematical structures and techniques to represent
real-world scenarios, aiding decision-makers in understanding, evaluating, and ultimately
making informed decisions.*°

Probability and statistics play a crucial role in mathematical modeling, especially when
dealing with uncertainty and risk. Decision-makers can use probabilistic models to
quantitatively determine uncertainty, assess risks, and make decisions that account for the
probability of different outcomes. Bayesian statistics and Monte Carlo simulations are examples
of probability modeling techniques widely used in decision analysis.

Decision trees and game theory represent approaches to mathematical modeling that are
particularly effective in making strategic decisions. Decision trees provide a graphical
representation of decision-making options and potential outcomes, aiding decision-makers in
visualizing different scenarios. %!

37 Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new directions. Contempo-
rary educational psychology, 25(1), 54-67.

38 Roeder, T. M., Sniezek, J. A., & Tomaka, P. J. (2002). "Incorporating Motivation into Decision Models." Organizational
Behavior and Human Decision Processes, 88(2), 554-571.

39 Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new directions. Contempo-
rary educational psychology, 25(1), 54-67.

40 Roeder, T. M., Sniezek, J. A., & Tomaka, P. J. (2002). "Incorporating Motivation into Decision Models." Organizational
Behavior and Human Decision Processes, 88(2), 554571

41 Shingo, S. (1988). Non-Stock Production: The Shingo System of Continuous Improvement. Productivity Press.
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The game theory, on the other hand, is used when decisions involve interactions with other
decision-makers, helping analyze strategic interactions and make optimal decisions in
competitive or cooperative situations.

Time series analysis and forecasting models are crucial in situations where decisions need
to account for trends and patterns over time. These models, including methods like
Autoregressive Integrated Moving Average (ARIMA) and exponential smoothing, help
decision-makers forecast future values based on historical data. Such forecasting is essential for
decision-making that considers the development of variables over time.

Machine learning algorithms, a subset of mathematical modeling, have gained significance
in decision-making processes, especially with the increasing availability of large datasets.*?

Mathematical modeling provides decision-makers with a structured approach to scenario
analysis. An important aspect of mathematical modeling in decision-making is its adaptability
to different domains. This flexibility allows decision-makers to use mathematical techniques in
various contexts by tailoring models to the specific characteristics and requirements of the
decision-making problem. %3

With the advancement of technologies, the integration of artificial intelligence (Al) and
machine learning (ML) further enhances the capabilities of mathematical models. Mathematical
modeling remains a fundamental tool in decision-making, offering a systematic and quantitative
approach to addressing complex challenges. Its ability to handle different decision-making
contexts, facilitate scenario analysis, integrate with technological systems, and adapt to ethical
considerations presents mathematical modeling as a challenge for informed and strategic
decision-making in various fields.**

In summary, mathematical modeling in decision-making provides a systematic and
rigorous framework for analyzing complex problems related to decision-making, incorporating
various elements such as uncertainty, preferences, and constraints. These models enable
decision-makers to make informed choices based on quantitative analysis and optimization
techniques.

2.5.1. Static and dynamic models

Static models, also known as steady-state models, reflect the relationships between
variables at a specific point in time, assuming that the system does not change over time. These
models are particularly useful when decision-making involves an instantaneous snapshot, and
the relationships between variables remain constant.

On the other hand, dynamic models account for the development of the system over time,
capturing changes and trends in variables. These models incorporate the time element, allowing
decision-makers to analyze how variables interact and influence each other over different
periods. Dynamic models are crucial in decision-making situations where the temporal aspect
plays a significant role, such as forecasting future trends, understanding the impact of policy
changes over time, or optimizing resource allocation in a changing environment.*®

Static and dynamic models each have their strengths and limitations. Static models are
often simpler to apply and analyze, providing a quick overview of optimal solutions for well-
defined problems. The choice between static and dynamic models depends on the nature of the

42 Vallerand, R. J. (1997). Toward a hierarchical model of intrinsic and extrinsic mo-tivation. Advances in experimental social
psychology, 29, 271-360.

43 SInxynos $, 3a0yHoB. MennmikmeHT C. 1997 1.

4 Bapranes C. A. MIH)OpMalMOHHAS CHCTEMA IUCTAHIIMOHHOTO MOHUTO-

pHHTa JeCHBIX MoxapoB deepaabHOro areHTCTBa JIECHOTO X03stiicTBa PD (cocTosiHue u mepcenekTuBsl pa3utus) / CoBpe-
MEHHbIE MPOOJIEMBI AUCTAHIIMOHHOTO 30HAUPOBaHUs 3eMin U3 kocMoca. M.: MH-T kocm. uccnen. PAH, 2008.T. 5, Ne 11. C.
419-429.

4 Vallerand, R. J. (1997). Toward a hierarchical model of intrinsic and extrinsic mo-tivation. Advances in experimental social
psychology, 29, 271-360.
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decision-making problem. In situations where decision variables and relationships are relatively
stable, a static model may be sufficient for effective analysis and decision-making.

On the other hand, when the decision context involves dynamic changes, trends, or
feedback loops, dynamic models offer a more realistic representation of the system's dynamics.
They allow decision-makers to account for temporal dependencies and make more informed
choices over time.*®

The interaction between static and dynamic models provides decision-makers with a
versatile toolkit for solving a wide range of decision-making problems. The choice between
these models depends on the nature of the decision context, emphasizing the need for a
thoughtful and context-specific approach to mathematical modeling in decision-making.*’

[] Static Models: Static models represent decision-making problems where the decision is
made at a single moment, and its consequences are immediately considered.

[1 Dynamic Models: Dynamic models involve decisions made over several time periods,
and the effects of these decisions are considered over time.

[ Hybrid Models: In some cases, a combination of static and dynamic modeling is used to
solve decision-making problems that have both immediate and long-term consequences.

Understanding the difference between static and dynamic models is crucial for choosing
an appropriate modeling approach based on the nature and requirements of the decision-making
problem.

2.5.2. Structured models

Structured models represent a category of mathematical models characterized by a well-
defined and organized framework for presenting decision-making problems. These models are
particularly valuable when the decision-making process involves clear and standardized
relationships between variables, allowing decision-makers to systematically analyze and
optimize solutions.

One well-known type of structured model is the deterministic model, where the
relationships between variables are precisely defined, and there is no randomness or uncertainty.
Deterministic models are useful when decision-makers seek to identify optimal solutions under
precisely defined conditions.

Another subtype of structured models includes probabilistic or stochastic models, which
acknowledge the presence of uncertainty in decision problems. In these models, variables are
influenced by probability distributions, allowing decision-makers to account for variability and
risk. Probabilistic models are valuable when decisions are made in an environment where
outcomes are subject to randomness, such as in financial forecasting or project management
under uncertain conditions.

Structured models also encompass optimization models, which aim to find the best possible
solution from a set of feasible alternatives.

Decision trees represent another approach to structured modeling, especially useful in
scenarios involving sequential decision-making and uncertainty. Structured models often use
mathematical programming languages and software tools to facilitate their formulation and

4 Bensien A. U., Koposun I. H., Jlynsu E. A. Ucnonb30Banue CIlyTHUKOBBIX aHHBIX B CUCTEME JMCTAHIIMOHHOTO MOHHTO-
puHra necHbix noxapos MIIP PO // CoBpemenHble poGIeMbl JUCTAaHIIMOHHOTO 30HIMPOBaHHs 3eMin 13 KocMmoca: dusude-
CKH€ OCHOBBI, METOJIbI U TEXHOJIOTMH MOHHTOPHHTA OKPYKAIOIIEH CPe/ibl, HOTEHIMAIbHO ONAcHbIX OOBEKTOB M SIBICHUM: cO.
Hayd. cT. M.: GRANP polygraph, 2005. T. 1. C. 20-29.

47 Bromun C. JL., Illyiikosa U. A. Moenn 1 METOMBI TIPHHATHS PENIEHAH B YCIOBHAX HeompeenenHocty. Jlunenk: JIDTH,
2001. 138 c.
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solution. These languages, such as AMPL (A Mathematical Programming Language) or GAMS
(General Algebraic Modeling System), provide standardized syntax for expressing
mathematical models and algorithms, optimizing the execution and analysis of structured
models. 8

One notable advantage of structured models lies in their ability to distill complex decision-
making problems into well-defined mathematical formulations. This not only facilitates a
clearer understanding of the relationships between variables but also streamlines the process of
finding optimal solutions. 4°

Optimization models, a subset of structured models, offer a powerful tool for decision-
makers to determine the most favorable course of action from a set of feasible alternatives.
Structural modeling approaches often leverage specialized programming languages and
software tools. The use of mathematical programming languages improves the reproducibility
and scalability of structured models, making them applicable to a variety of decision-making
scenarios.

The adaptability of structured models across different industries and their ability to distill
complexity into valuable insights make them invaluable tools in the pursuit of optimal decision-
making outcomes. The choice of structured models compared to other modeling approaches
depends on the specific characteristics and requirements of the decision-making problem. *

Structured models are mathematical representations of decision-making problems
characterized by a well-defined and organized format. These models feature a clear and
systematic arrangement of components, making them easier to analyze and solve.Bumose
CTPYKTYPUPaHU MOJEIH:

Linear Programming (LP): A type of structured model where the objective function and
constraints are linear.

Integer Programming (IP): Extends linear programming by allowing some or all decision
variables to take integer values, suitable for discrete decision-making problems.

Nonlinear Programming (NLP): Deals with objective functions or constraints that involve
nonlinear relationships between variables.

Network Models: Represent decision-making problems involving interconnected elements,
such as project planning (PERT/CPM).

Queueing Models: Used for the analysis of systems where entities (such as customers or
tasks) wait in queues.

Integration with Other Models:

Structured models can be part of larger decision support systems: They can be integrated
with other models, such as statistical models or machine learning algorithms, to enhance
decision-making capabilities. Understanding and effectively using structured models are crucial
for decision-makers and analysts seeking to optimize decision outcomes across a wide range of
applications.

2.5.3. Semi-structured models

Semi-structured models represent a flexible and adaptive category within the spectrum of
mathematical modeling, combining elements of both structured and unstructured modeling
approaches. These models are particularly useful when decision-making problems exhibit

48 BeposiTHOCTHBIE METO/IBI B BRIYUCIUTENbHOM TexHHKe / Tof pen. A. H. JlebeneBa u E. A. UepHsaBckoro. M.: Bricm. mik.,
1986. 312 c.

49 BeposTHOCTHBIC METO/IbI B BEIYMCIUTENbHOM TexHuKe / o pen. A. H. Jlebenesa u E. A. Uepusasckoro. M.: Beicil. 11ik.,
1986. 312 c.

50 Toppep I. A., TTonos A. A., Cricenxo K. B. Uccrenosanue )KH3HEHHOTO [MKJIA SMEKTPOHHBIX HHPOPMAIMOHHBIX PECYPCOB
// Bect. CubI'AY.

2009. Ne 2. C. 128-132.
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characteristics that fall between well-defined, predictable scenarios and entirely unpredictable,
complex situations.

In semi-structured models, decision-makers have the flexibility to incorporate both
quantitative and qualitative elements into the modeling process. Unlike fully structured models,
which rely on precise mathematical relationships, semi-structured models acknowledge the
degree of uncertainty and ambiguity inherent in many real decision-making contexts.

One common type of semi-structured modeling involves the use of decision matrices or
decision tables. Decision matrices provide a structured framework for considering a range of
factors, making them applicable in areas such as project selection, supplier evaluation, or risk
assessment.

Fuzzy logic modeling is another semi-structured approach that addresses uncertainty by
allowing degrees of truth or membership to decision criteria. In situations where decision
variables are not easily measurable or may have imprecise boundaries, fuzzy logic models
enable decision-makers to express and analyze subjective or ambiguous information. This
makes fuzzy logic applicable in areas such as decision support systems, management systems,
and pattern recognition.>

Incorporating optimization models with qualitative considerations is another characteristic
of semi-structured modeling. Multi-Criteria Decision Analysis (MCDA) is an approach that
integrates both quantitative optimization and qualitative criteria.

Semi-structured models are particularly suitable in dynamic decision-making
environments, where variables can evolve, and decision criteria may change over time.

One key advantage of semi-structured models lies in their ability to capture subjective
assessments and expert opinions, which are often integral to decision-making processes but may
not be easily measurable.

Semi-structured models occupy a valuable niche in the decision-making process, providing
a flexible and adaptive approach that addresses the complexity of uncertain and dynamic
decision-making environments. By combining structured and unstructured elements, these
models empower decision-makers to make well-informed choices in scenarios where both
quantitative and qualitative considerations play a significant role.>?

2.5.4. Official models

In the realm of decision-making within an official or governmental context, the use of
official models plays a decisive role in shaping policies, guiding regulatory actions, and
informing strategic decisions. These official models are often developed and approved by
government agencies, regulatory bodies, or authoritative institutions. The application of official
models contributes to evidence-based decision-making and provides a systematic framework
for understanding complex issues. Several types of official models are commonly used in
decision-making processes within government administration:>®

Economic Models: Economic models are widely used by governments to analyze and
forecast economic trends, assess the impact of policy changes, and formulate strategies for
economic growth.

Public Policy Models: Public policy models are designed to assess the potential outcomes
and consequences of various policy options. These models consider a range of factors, including
social, economic, and environmental impacts.

51 Kemenn [x., Cuenn Jlx. Koneunsie erm Mapkosa. M.: Hayka,

1970. 450 c.

52 Kodman A., dop P. 3aiimemcs uccnenopanuem onepanuii: nep. ¢ gp.M.: Mup, 1966. 280 c.

53 [1Iu6anos A. I1. O606menHsie GERT-ceTH 1711 MOEIMPOBaHHUS MPOTOKONIOB, JITOPUTMOB U MPOTPAMM TeeKOMMYHHKa-
LIMOHHBIX CHUCTEM: JHC.

J-pa TexH. HayK. Ps3zans: PT'PA, 2003. 307 c.
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Healthcare Models: In the healthcare sector, governments use models to analyze and plan
initiatives in the field of public health, resource allocation, and strategies for responding to
health crises.

Environmental Models: Governments utilize environmental models to assess the impact of
policies on ecosystems, air and water quality, and climate change.

Risk Assessment Models: Official models are used for the assessment and management of
risks associated with various aspects, including finance, public safety, and national security.

Regulatory Models: Regulatory authorities often use models to evaluate the potential
impact of proposed regulations on industries, consumers, and the overall economy.**

Official models are characterized by their reliance on data, empirical evidence, and a
structured approach to decision-making. These models provide a systematic and transparent
way for governments to navigate complex issues, anticipate consequences, and make decisions
that align with their overarching goals.

The continuous integration of different perspectives, data-driven insights, and advanced
modeling techniques ensures that official models remain reliable tools for informed and
effective governance.>

2.5.5. Unstructured models

B decision theory, unstructured models represent a category of modeling approaches that
deviate from the systematic and well-defined frameworks characteristic of structured models.
Unstructured models are particularly applicable in decision-making scenarios where the
complexity of the problem, lack of clear data, or involvement of subjective and qualitative
factors make it challenging to formulate precise mathematical dependencies. This category
encompasses various methods that provide decision-makers with flexibility and adaptability
when dealing with complex and dynamic decision-making environments.

Qualitative Models: Unstructured modeling often involves qualitative methods that capture
subjective insights, expert opinions, and non-quantitative aspects of decision-making
problems.>®

Scenario Planning: Unstructured models find application in scenario planning, a strategic
decision-making tool that involves forecasting and analyzing multiple possible future scenarios.

Soft Systems Methodology (SSM): SSM is an unstructured modeling approach that takes
into account the social and subjective aspects of decision-making problems.

Narrative Models: Unstructured models can take the form of stories or narratives that
describe the context of the decision, challenges, and potential outcomes. This approach is
particularly suitable for cultural, social, or ethical considerations. *’

Cause-and-Effect Diagrams: Cause-and-effect chain diagrams are graphical
representations that illustrate feedback loops and causal relationships between variables in a
given system. >

Swarm Intelligence Models: Inspired by collective behavior observed in nature, swarm
intelligence models use algorithms that mimic the behavior of swarms or groups.

54 Coseros b. 4., SIkosnes C. A. Mozenuposanue cucteM. M.: Boicnr. k., 1985. 350 c.

%5 Boes B. JI., Kupuk JI. U., Coimuenko P. T1. KoMmbloTepHOE MOJIETMPOBAHKE: TOCOOHE ISt KyPCOBOTO U IUTLIOMHOTO TIPO-
extuposanud. CII6.: BAC, 2011. 348 c.

% TToppep I'. A. MeTo/s! MOJIETMPOBAHKS JUCKPETHBIX chcTeM: yueb. mocobue. Kpachospek: UIIL KT'TY, 2005. 171 c.

57 Noppep I. A., Komoposcuii B. C. OrieHKa 1 IPOrHO3UPOBAHUE TUHA-MHUKK KPYIIHBIX JECHBIX M0XKAPOB [DNIEKTPOHHBIA pe-
cypc] // Texnonoruu texuocdepHoit 6e3onacnoctu: nuTepHeT-KypH. MUC Poccun, Akaa. I'TIC. 2011. Bem. 2. URL:
http://www.ipb.mos.ru/ttb

%8 Koros B. E. Cetu ITerpu. M.: Hayka, 1984. 158 c.
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The choice between structured and unstructured models depends on the specific
characteristics of the decision problem and the depth of understanding required for effective
decision-making.>®

2.5.6. Data models

Data models represent an important component in the decision-making process by
providing a structured framework for organizing, storing, and analyzing information. These
models facilitate the transformation of raw data into meaningful insights, enabling informed
and data-driven decision-making processes.

Data models serve as the foundation for data-driven decision-making, offering decision-
makers a structured way to interact with and extract insights from vast amounts of data. Each
type of data model brings unique advantages to the decision-making process, allowing decision-
makers to extract valuable insights, make informed choices, and adapt to the dynamic nature of
the respective domains. &

Data models refer to mathematical representations that include data-driven elements in
decision-making processes. These models leverage available data to enhance the accuracy and
reliability of decision outcomes.

In summary, data models play a crucial role in decision-making, incorporating empirical
evidence and trends from available data, thereby enhancing the accuracy and reliability of
decision outcomes.

2.6. Classification of mathematical models of structured systems

Mathematical models in structured systems play a crucial role in decision-making by
offering a systematic approach for analyzing and optimizing complex scenarios. The
classification of these models is of paramount importance for understanding their diverse
applications and functionalities. In the field of mathematical models in structured systems, there
are several key classifications:

Deterministic Models: Deterministic models assume that the relationships between
variables are precisely defined and do not exhibit randomness.

Probabilistic Models: In contrast to deterministic models, probabilistic models
acknowledge the presence of uncertainty and randomness in decision-making problems.

Optimization Models: Optimization models focus on finding the best possible solution
from a set of feasible options. Linear programming, nonlinear programming, and integer
programming are commonly used optimization techniques applied in structured decision-
making. &

Simulation Models: Simulation models replicate real-world processes through
mathematical representation, allowing decision-makers to observe the system's behavior over
time.

Game Theory Models: Game theory provides a framework for analyzing strategic
interactions among a set of decision-makers known as players.

Queueing Theory Models: Queueing theory models concentrate on studying queues of
waiting entities and the flow of subjects through systems.

%9 Jlomazopa Y. A. BiosxkenHsle cetu ITeTpy: MOJEIUPOBAHUE U AHANIN3 PACIIPEAEIEHHBIX CHCTEM ¢ 0OBEKTHON CTPYKTYPOIA.
M.: Hay4. mup, 2004. 208 c.

0 Hosxenkosa JI. @., caer C. B., Huuenopuyk B. B. IIpumenenue

skeneptHoit ['MC st ananm3a nmoxapHoi oocranoBku B KpacHosipckom kpae //I1po6it. 6e301macHOCTH U Ype3BbIUAHHBIX CUTY-
aruit. 2009. Ne 2. C. 75-85.

61 OCHOBBI TEOPUH BBIYMCITUTENBHBIX CUCTEM / TIOJ pel. POd.

C. A. Maiioposa. M.: Beicur. mk., 1978. 408 c.
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Network Models: Network models represent relationships and connections between
entities in a given system.

Markov Models: Markov models are probabilistic models that represent systems with
sequential states and transitions between them.

Dynamic Models: Dynamic models reflect the temporal aspects of decision-making
problems, considering how variables evolve over time.

These models are valuable in scenarios where outcomes are entirely predictable based on
specific input data. Linear programming, as a deterministic model, is widely used to optimize
resource allocation, production schedules, and other decision variables in various industries. %

In conclusion, the classification of mathematical models in structured systems provides
decision-makers with a diverse toolkit to address different decision-making scenarios. Each
type of model brings its own set of strengths and considerations, allowing for an adaptable
approach to the complexity and dynamics inherent in different decision-making environments.
The choice of a specific modeling approach depends on the specific characteristics of the
decision problem, the nature of the studied system, and the goals of the analysis.

2.7. Problems of Multilevel Modeling in Decision Making:

Multilevel decision-making modeling involves considering factors acting at different levels
- individual, group, organizational, or even societal. While this approach offers a more
comprehensive understanding of decision-making processes, it comes with its own set of
challenges:

Integration of Levels: Coordinating and integrating information from different levels can
be complex. Decision-makers need to navigate the intricate interaction between individual
choices and broader organizational or societal influences.

Gathering and analyzing data at different levels requires sophisticated methodologies.
Integrating diverse datasets, accounting for different measurement scales, and addressing
potential deviations are crucial considerations.

Decision-making often depends on context, and multilevel models must account for
nuances in different contexts. Differences in organizational culture, leadership styles, or societal
norms can significantly influence decision-making processes.

Decision-making is dynamic, and factors at one level can impact or interact with those at
other levels. Understanding these dynamic interactions is crucial for developing accurate
models.

Individuals in a group may have different decision-making styles, preferences, and
motivations. Incorporating these individual differences into multilevel models requires careful
consideration to avoid oversimplification.

Multilevel decision-making models must adhere to ethical considerations, ensuring fairness
and equality across all levels. The potential for power imbalances or unforeseen consequences
necessitates ethical control in decision-making processes.

Effective communication between different levels is crucial. Improper communication or
lack of transparency can hinder the success of multilevel decision-making models, impacting
the implementation of decisions.

2.8. Conclusions

The challenges and nuances associated with multilevel decision-making modeling
emphasize the need for an integrated approach that considers factors at the individual, group,

62 Yepropymkuii Y. T. MeToB! ONTHMHU3AIUU B TEOPHH yIpasienus: yues. nocodue. CI16.: Tutep, 2004. 256 ¢
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and organizational levels. Questions such as data complexity, dynamic interactions, and ethical
considerations are key aspects that need to be addressed when applying multilevel models.

In conclusion, understanding motivation is of crucial importance for comprehending
human behavior and decision-making processes. Content theories offer valuable frameworks,
but their practical application requires a nuanced approach that considers individual differences,
contextual factors, and the dynamic nature of motivation. Furthermore, integrating multilevel
models into the decision-making process provides a more comprehensive perspective, albeit
with inherent challenges that require careful consideration and refinement of the methodology..
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CHAPTER 3. FORMAL DESCRIPTION OF DISCRETE DECISION-MAKING SYSTEMS WITH
MOTIVATION ASSESSMENT

SETS, GRAPHS, NETWORK FLOWS
3.1. Concepts of sets

The following notations will be introduced: :% © & 66

__{ABC,..}_ Symbols for sets;

_ {ab,c, ..}

Flements of sets.

a € B jndicates that the element a belongs to the set B, where € is the symbol for
membership.

a¢ B means that a does not belong to the B.
A c B indicates that the set A is a subset of the set B.

If AcB and Bc A then A=B.

The empty set with the symbol & indicates that it contains no elements.

| A| is equal to the cardinality of the set A.
It represents the number of elements in the set A.

If Aand B are arbitrary sets, their union AUB
is called the set, all elements of which belong to A or B, or to A and B simultaneously.

If Aand B ca are arbitrary sets, their intersection AMB

contains only those elements that belong simultaneously to both A, and B.
Subtraction C=A\B of the two sets AandBis the set of those elements from A,

that are not contained in B, where simultaneously assumes BcA
Symmetric difference AAB is called the set obtained by taking the union of the

differences A\B and B\ A [t can also be denoted by AAB = (A\ B)U (B \ A)'
The set C is divided into subsets A and B, if ANB=9 gng AUB=C.

If all the considered subsets are subsets of some set U, then U it is called a universal set.

For arbitrary sets AandBthe following three dependencies are mutually

equivalent: AcB;A(1B=A AUB=B.

8 Ford, L. R,D.R. Fulkerson. Maximal flow through a network. - Canadian Journal of Mathematics, 1956, 8, pp.
399-404.

% Don Phillips, Garcia-Diaz. Fundamentals of Network Analysis. Prentice Hall, Englewood Cliffs, New York,
1981. 474 pp., DOI: 10.1002/net.3230120210

8 Jensen, P. A., J.W.Barnes. Network flow programming. New York, John Wiley and Sons, Inc., 1980.
% Christofides, N. Graph theory: An Algorithmic Approach. London [etc.]. Academic Press, 1986.
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In terms of cardinality m(A) of the set Arefers to the number of elements |A|

in that set, i.e., m (A) :| A | :

The absolute complement of the set A is called the set A of those elements that do not
belong to the set A, i.e. A=U\A grom this, it follows that X\VA=XMNA.

The set {'/ e A P(')} includes all elements of the set A for which the predicate is
true P

Parentheses { } will be used solely for denoting sets.
IfAandBca are arbitrary sets, then it is claimed that on A

1
the function is defined I taking values from B, if for every element of A is assigned exactly
one element from B. For arbitrary sets, instead of the term "function," the term "mapping" is
used
Ir':A-B.

b=r"(a); beB.

For the image of the function from A in B is expressed as
If a is an element of A, then the corresponding element from B is

-1
In a similar manner, the inverse image is defined r (b)
The dependencies exist:

where { f‘j} is a flow function whose flow function on the arc ( X Xi) =X s equal to fi
"Reflexivity” ¢ of the set N means that X = X-

Symmetricality ¢ On the same set, it shows that for X, yeN from X=Y follows ¥ =*
Transitivity shows that from ¥ =* and X=2 follws ¥ = %
In the set of real numbers, the relation < is reflexive, symmetric, and transitive, i.e., both
elements x and y are equivalent to each other. The relation < is transitive, but not reflexive and

symmetric, i.e., both elements.” x and y are not equivalent to each other. The symbol ' means
that the union of elements from I.

3.2. Graphs and actions on them

The graph G is defined by a set of elements (or vertices) N = { X Xgr e X”} and a set of edges (or

{ Uy Uz oo Uy }’ which are denoted by U and encompass all or part of the elements of U. This

G(N,U). e

arcs)

allows the graph, as a mathematical structure, to be labeled as

67 Christofides, N. Graph theory: An Algorithmic Approach. London [etc.]. Academic Press, 1986.
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If all elements of U are directed arcs,

U eUsu, = ( % Xj) vertex "1 is the starting, and X _last. Then the graph G (

graph.

which means that in each of the elements

N,U)

is a directed

Figure 1 shows a directed graph with five vertices and six edges. Arrows indicate the directions of
the edges — from the initial vertices to the terminal ones. It is customary to note that the vertices of the

u X X; . .
edge ¥ or the edge — from "' to "’ — are incident to the edge, and vice versa."

It includes the vertices { X1 %o

and the edges {

Uy, Uy, U, Uy, Ug, Ug }.

In the second way of defining the graph, the right plays an essential role I and vice versa

r image. Formally, they can be written as follows:

I={j/(i j)edijel Lt ={j/(ji)ed;jel ).

For the graph in Figure 1, one can write:

X3

where & is an empty set.

>0 X5

FIGURE 1.
r(xl) :{Xz’xsvx4}1
F(Xz) :{X1’ Xs}’
r(x) =0,

F(X4) :{Xs,X5},
r'(x) =0,

In the context of the inverse image T canbe expressed as:

F_l(xl) :{Xz};
T (%) ={x};
F_l(X3) :{Xv X2,X4};
1_‘_l(x4) :{Xl};
F_l(xs) :{X4}

2
It is possible to define a double image r (X) in the following way:
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r*(x)={z/T(x)=y; T(y)=2z(x y)eU;(y,z) =U }.
The edge can ( X1 XZ) to be replaced by two equivalent arcs { ( Xy X?-) U ( Xa» Xl) }

3.3. Network Flows

Network flows, or flows on graphs, are widely used mathematical structures that enable
theoretical investigations and practical applications. In recent years, they have undergone
significant evolutionary development, leading to substantial results and applications in
decision-making systems.

In this study, three variations of these network flows are employed to explore motivational
and emotional mental processes. Two of them, namely classical network flows (CNF) and
generalized network flows (GNF), are well-established.

3.4.Classical Network Flows

In defining network flows, the following arc functions play a crucial role: %

— ¥ —non-negative capacity function on the arc" unu "non-negative capacity function

el

along the edge %i for which, for every ( 1) ) ' is satisfied:

06 =X (3.1)

L non-negative value function on the arc %,
O<a, <m; (i, j)ed (32)
where m is a finite rational number A.
The network flow, or equivalently, the flow on the graph, is defined as follows for each ! € I

and(i,j)EJ

V,ako X, =S;
Z fi — Z f, =1 0,ak0 X #St; (3.3)
It J<hi ~V,ako X, =t;
fy <G for each (i’ J )E J; (3.4)
3 =0 foreach(i’ ] )E‘]' (3.5)
Vertex © €N is a source of the flow U =0, and the vertex L€ N is a consumer of the same

flow.
The objective function for network flow management is

Zauf — min ( max ).
(7 (36)

68 Jensen, P. A., J.W.Barnes. Network flow programming. New York, John Wiley and Sons, Inc., 1980.
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It is possible to have multiple sources SeN and multiple sinks TeN where

|S]23|T|>1 37)
and the equality must be satisfied:
inES Vi = _ZXJ'ETV]' = 01 (38)
SNT =@, (3.9)

If the optimization problem of flow optimization (3.6) is solved while satisfying the
requirements from (3.1) to (3.5), an optimal distribution of the flow over the network will be
obtained, meeting the requirements for capacity (3.4) and non-negativity of the flow (3.5).

Equation (3.3) is called the conservation equation. It shows that for the vertices Xi# S it

always necessary that the sum of the incoming flow into the respective vertex equals the flow
outgoing from that vertex. The dependency (3.3) is called the conservation equation and holds
fundamental significance in network flow.

When increasing the value of the flow V on the network, saturation of certain edges will be

reached i’ fy =Gy In these cases is in force, the so-called mincut — max flow theorem by

Ford and Fulkerson is valid, according to which the maximum flow Vi is equal to the

minimum cut. ( No. NO):Gg
Vinax =f (No, No) — f (__o: No) <c (No, No) ; (3.10)
f (N, N,)=0, (3.11)
where the cut ( No, NO) is equal to
(Ng No) ={x, /% eN;x, e N (i, j )ed |- (3.12)
Upon reaching the maximum value of the flow V,,, e the following dependency is true:
Vo = f (N, Ny) =c(N,, N;) (3.13)

when the flow value on the cut is zero ( Ny, N ).

3.5. Generalized Network Flow

An important variation of classical network flow is the generalized network flow or the

flow with profits and losses. It boils down to the fact that if in the initial vertex %i the flow
function has a value i then at the destination vertex *i on the same edge, the flow value is
now Ji Ut where % a positive rational number — a coefficient of amplification or attenuation

of the flow. 7° It is assumed that for each ( By )E J is valid:
O < gij < pij1 (314)

% Ford, L. R,D.R. Fulkerson. Maximal flow through a network. - Canadian Journal of Mathematics, 1956, 8, pp. 399-404.

0 Don Phillips, Garcia-Diaz. Fundamentals of Network Analysis. Prentice Hall, Englewood Cliffs, New York, 1981. 474 pp.,
DOI: 10.1002/net.3230120210
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where Pi is a finite positive rational number.

Since depending on { 9 } the flow is either amplified or attenuated, the flow Jat the source S in
general is not equal to the flow —V at the sink t, which is different from 7, i.e. V # —V. Inthe

generalized network flow, the conservation equation takes the following form: for each iel
and (i:1)€,
<V,ako X =S;

Z fi — Zgji fi =1 0,akox =st; (3.15)

iert iert
Jehi It —V, ako X, =t.

The objective function in the generalized network flow coincides with the objective function in
(3.6). The other two equations of the generalized network flow are the same as in (3.4) and
(3.5).

The coefficients { 9/ (i,j)e? } The coefficients provide the opportunity to take into account
the external influence on the flow implementation, which has important practical implications

for the network implementation of a series of real processes. If g; =1 for each ( L) )e . the
generalized network flow coincides with the classical network flow. "

3.6.Features of Decision-Making Systems Based on Network Flow Models

Network flow methods and tools often provide the opportunity to develop systems for
decision-making or decision support that are suitable for a wide range of real-world objects and
processes. Most commonly, tasks addressed through network flow models are related to
logistics problems in transporting and storing various resources. In such cases, it is necessary
not only to create a comprehensive, preferably optimal plan but also to monitor the processes
of movement from one point to another. This implies readiness to make real-time decisions over
different periods. Suitable stationary and mobile sensors and sensor systems are necessary to
provide sufficiently accurate information about the location and condition of transported and
stored resources.

The strategy for determining and implementing control actions in the deterministic case
and considering stochasticity is different:

1. If the decision-making system has negligible stochasticity, the process is treated
as deterministic, and the optimal plan is determined using the dependencies
from (3.1) to (3.5) — in the case of classical network flow (CNF), or from (3.4)
to (3.6) and (3.15) — in the case of generalized network flow (GNF). In each of
these cases, the objective function (3.6) remains the same. Thus, a single-stage
decision-making process is implemented. The computed optimum starts to be
executed only if there are force majeure events, reconsidering with regard to the
emerging new circumstances.
When creating the optimal plan, it is crucial to determine the network and network flow
parameters as accurately as possible.

1 Don Phillips, Garcia-Diaz. Fundamentals of Network Analysis. Prentice Hall, Englewood Cliffs, New York, 1981. 474 pp.,
DOI: 10.1002/net.3230120210
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{Cij/(i’ j)el },{gij/(i, j)ed },{aij/(i, j)ed }
Too much depends on the quality of the decisions made. Before the next management cycle, it

IS necessary to refine the values of the four parameters described above. The formulated method
implements a one-time, single-stage decision-making in a deterministic environment.

2. In the presence of greater stochasticity, a transition is made to multi-stage decision-
making. It is necessary for the zone of transportation and storage of resources to be
equipped with corresponding sensors to implement feedback control.

Then, it is clarified which of the two network flow models — CNF and GNF — should be used.

The first step is determined similarly to single-stage control with deterministic parameters.
Through the sensor system u and feedback, the real state of the controlled process is determined.
Then the second step is carried out. It is similar to the first but with a different location of the
resource on the network and with refined values of some of the four parameters.
{Cijl Gij» & pi}'

The third and subsequent steps are carried out similarly to the first two. This enables the
implementation of multi-stage decision-making and the management of objects and processes
in the presence of significant stochasticity.

The described network flow models provide the opportunity to account for certain

psychological aspects in decision-making, such as motivation and emotions. This will be
demonstrated in the following chapters of this work.
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CHAPTER 4: NUMERICAL EXAMPLE OF A DISCRETE DECISION-MAKING SYSTEM WITH
CONSIDERATION OF MOTIVATION

To illustrate the results obtained from the previous chapters, an example of decision-
making in the transfer of resources across a network will be used, taking motivation into
account.

Such an effective model can be constructed more generally based on network flow
(graph). For this purpose, the generalized network flow is most suitable’? — sometimes
referred to as profit and loss flow, where motivation is taken into account through
amplification or attenuation coefficients. { 9;/ (i, j)ed }

Let the transposition of the resource be carried out on the following graph G (X v )::

Duz.4.1

In it, the number of nodes is 5, which implies that
X ={ X, X, %5, X Xs |3 1 ={1,2,3,4,5}; (4.1)

The same graph has six pairs of indices connecting 5 vertices, namely,
U= { Xy 21 X310 Xo50 X341 X359 x415}; (4.2)
"In the same graph, there are six pairs of indices that belong to the following set J:
J={(2);(%3);(2,5):(34);:(35):(4,5) }; (4.3)
The set V can be succinctly described using J, namely,
V=1{x,/(ii)edf; (4.4)

Similarly, the set of vertices can be concisely described using

X ={ifiel }; (4.5)

"2Sgurev, V., Doukovska, L., Drangajov, St., Intelligent Network-flow Solutions with Risks at Transportation of Products.
Sgurev V., Jotsov V., Kacprzyk J. (Eds.), Chapter of Book: Advances in Intelligent Systems Research and Innovation, Series:
Studies in Systems, Decision and Control, 379, Springer International Publishing, Switzerland, 2022, ISBN:978-3-030-
78123-1, DOI:10.1007/978-3-030-78124-8 19, pp. 417-439.
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The resource source S is located at vertex X, and the resource consumer T is at vertex X .

The quantity of the resource from point X; to point X; is denoted by f; . This quantity is

always non-negative. ">

0 < f; 32 Besiko (i, j)eJ; (4.6)
There exists an upper limit constraint for the resource quantity f; on the arc (edge) from

point x; , called the capacity C; for the arc (edge) X; . 74 It can be expressed as:

f, <C; for each (i, j)eJ; “4.7)
The capacity is a non-negative function for which:
0<C, foreach (i, j)e J; (4.8)

This follows from the previous two inequalities (4.6) and (4.7).
The value of the flow function at the source S is denoted V,, and at the sink — by V.

In the generalized network model, the consideration of motivation can be accomplished
through the coefficients for amplification or attenuation of the arc flow functions
g; =0; ( I, j)e J.™ These coefficients will be referred to as motivation coefficients.

At this,
If 0<g; <1, the motivation decreases the value of the stream function that has already

been acquired.
g; f < f;:0<g; <% (4.9)

a) If g; it has value g;

[l

Motivation amplifies the effect of resource transfer from point X; to point X;;
b) If g; =1 then motivation does not affect the transfer of resources, i.e.
95 fj = 5 9y =1 (4.11)

What value will the coefficient take g; =1, depends on how expertly the external and
internal motivations of the decision-maker for the segment (curve) will be evaluated. X;. If his

motivation is significant, then the amount of resource movement along this segment will be
larger, and therefore. g; >1,

If the entity interested in expediting the process (for example, the owner of the system)
takes appropriate measures and increases motivation in specific segments, then the overall

73 Sgurey, V., S. Drangajov. Resources' Allocation with Minimization of Accom- panying Risks, Information Technologies and
Control, John Atanasoff Society of Automatics and Informatics, Sofia, Bulgaria, Print: ISSN 1312-2622; On- line: ISSN 2367-
5357, No 1, 2017.

74 Sgurev, V., S. Drangajov. Two Stage Method for Network Flow Control of Resources and the Risks Related to Them. - In:
Proc of the International Conference of Automatics and Informatics 2016, Bulgaria, Sofia, Oct. 4-5, 2016, John Atanasoff
Society of Automatics and Informatics, Proc.: ISSN 1313- 1850, CD: ISSN 1313_1869 O UAI, pp. 143-149.

5 Sgurev, V., Doukovska, L., Drangajov, St., Intelligent Network-flow Solutions with Risks at Transportation of Products. In:
Sgurev V., Jotsov V., Kacprzyk J. (Eds.), Chapter of Book: Advances in Intelligent Systems Research and Innovation, Series:
Studies in Systems, Decision and Control, 379, Springer International Publishing, Switzerland, 2022, ISBN:978-3-030-78123-
1, DOI:10.1007/978-3-030-78124-8 19, pp. 417-439.
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amount of transferred resources will be greater. Determining the distribution of resources across
individual segments (curves) of the network is the subject of a corresponding optimization task.
Defining it requires the determination of costs { i / ( )e J } for transporting one unit of

resource along the segment (curve)." x; ."

These costs, also referred to as arc weights, always have a non-negative value:

0<aq; for each(i, j)e J; (4.12)

The generalized network flow can be defined most generally through the following
dependencies:"3a Besio i€l u (i, j)e J

V,, aKO X; = S;
Zlfij—zlgjif“: 0,axox #S,T; (4.13)
< 1< —Vv,ako X, =T;
f; <C; for each (i, j)ed; (4.14)
0< f; for each (i, j)eJ; (4.15)

"Upon the thus defined generalized network flow with motivations, at least three
optimization problems can be formulated—A, B, and C, with different objective functions:

Problem A: Maximum generalized network flow with motivations and the following
objective function:"
L=u=u,, — max; (4.16)

where V,is the quantity of initial resource at vertex S = X, in the network.

Problem B: Maximum generalized network flow with motivations and with a minimum or
maximum value in the following objective function:"

L= Zauf — min (max); (4.17)

"where V,is the quantity of initial resource, and v =V, is obtained when solving problem

max

A.
Problem C: Generalized network flow with motivation and with a minimum (maximum)
value of the objective function L from (4.17), where V,is with a fixed value.

In the considered numerical example, the coefficients {gij / ( i, ] )} have the following

values:

0.2 =12 013 =14 0,5 = 08; O34 =16; O35 =17 Q45 = 05; (4.18)

6 Sgurev, V., Doukovska, L., Multivalued Network Logic with One Real and Two Imaginary Logic Structures. Proceedings
of the IEEE International Conference Automatics and Informatics — ICAI'23, 5-7 October 2023, Varna, Bulgaria, IEEE Xplore,
2023, DOI:10.1109/1CAI58806.2023.10339033, pp. 395-398.
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The arc capacities are equal to:
C,=5C,=6C,;=48C,,=4,C,;=6,C,;=8; (4.19)

The provided data allows solving each of the described optimization problems A, B, or C
for a generalized network flow, taking motivations into account. ’’

Optimization Problem A

In this problem for maximum generalized network flow with motivations, the objective
function is defined by (4.16), and the constraints (4.13) take the following form:

a:f,+f,=10 (4.20)
a,: f,;—-12f,=0;
a,: f,, +f,,-141,=0;
a,:f,;—-16f,,=0;
a;.—-08f,; —11f,; -0,5f,, +v=0; (4.21)

The constraints from (4.14) and (4.15) are described by the dependencies:

a,: f,, <5
a,: f, ;<6
a5 f,s <48,
ay: f,, <4
ay - 55 <6
a,:f,;<8
a,: f, =5
a,: f,20;
a,:f,s=0;
8. f3, 20
- f5520;
a, . f,520;

In the discussed numerical example, the constraints consist of a total of 17 equations and
inequalities. Solving the above optimization maxflow problem through a standard linear
programming package shows that the maximum possible flow of resources from the source X,

to X; the sink is equal to v =11,36."® This means that, {gij / ( I, j)e J }With the motivation

used, the transported resource from the source to the consumer will increase by 11.36%.

The coefficients {gij /( i, j)e J } on the arcs entering the vertices {Xz, X3, X4}, take an

7 Sgurev, V., Doukovska, L., Implication and Inference Rules in Multivalued Logic with Network Configuration. Proceedings
of the 8th IEEE International Conference on Big Data, Knowledge and Control Systems Engineering - BAKCSE'23, 2—-3 No-
vember 2023, Sofia, Bulgaria, IEEE Xplore, 2023, DOI:10.1109/BdKCSE59280.2023.10339696, pp. 1-4.

8 Sgurev, V., Drangajov, St., An Approach for Analysis of Decisions, Risks, and Losses at Antagonistic Conflicts. IFAC-
PapersOnLine, 52, 25, Elsevier, 2020, DOI:10.1016/j.ifacol.2019.12.479, pp. 236-239.
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additional resource due to the motivation from those at the vertex in order to increase the final
transported resource from v, =10to v =11.36%.

This visually demonstrates how motivation can influence decision-making and increase (or
decrease) the transportation resource.

In the considered next optimization problem B, the arc weights (4.12) have the following
values:

a,= 3 a5 = 4 A5 = 3 A, = 6; A5 = 3 Q5= 7; (4.22)

Optimization Problem B

In this problem, the maximum generalized flow with motivations is determined, where the
objective function L is defined in (4.17). This is known as the maincost-maxflow problem. The
first step in it is solving optimization problem A to determine the maximum generalized network
flow with motivations, where U, =10. is assumed. After solving this problem,v =v_, =11,36.1s

obtained.

Following the determination of V=V, , the second step is taken, in which the equation a,

max 2

takes the form.
a,=—08f,;—11f,.—05f,, =-1136; (4.23)

and the objective function L is equal to
L=3f,+4f ,+3f,, +6f,, +3f,  +7f,; —>min; (4.24)

A new optimization problem is solved with the constraints from a,to a,, , where instead

of using a., a; from (4.23) is employed, and the objective function L is equal to (4.24). The

linear programming software package used leads to the following arc flow functions: °

f,=41,=61,,=481,,=24;f,,=6; f,, =384 (4.25)

This is the optimal distribution of transported resources in a network across the specified
segments (arcs) of the network, taking into account the influence of motivation. It has the same
overall effect on increasing quantities and decreasing the total value of resource transportation.
In optimization problem B — as well as in problem A — there is an increase in transported
resources by 11.36%.

The total value of transported maximum possible resources with minimal cost is:

L= Yaf,=3-4+4-6+3-48+6-2,4+3.6+7-384=109,68 ex.; (4.26)

(i, j)ed

The maximum possible flow (resource) from point "B" in the amount of 10 cannot be
transported, taking into account the motivations, to point X, in quantity V=V It cannot be

max !

9 Sgurev, V. Artificial Neural Networks as a Network Flow with Capacities. Comptes Rendus de I'Academie Bulgare des
Sciences. T. 71, No 9, 2018, pp. 1245-1252, ISSN 1310-1331.
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transported for a value less than 109.68 units.
From the obtained solutions, it follows that the arcs { X, 33 Xz,s} are saturated, i.e

f,=C,=6mn f,;=C,; =48 (4.27)

They form a cut

(Xor %) =1 %3 X5 5 (R0 %)= (4.28)

where J is an empty set.
On this cut, the flow function and the capacity of the cut can be defined as follows:

f( X %)= frg+ f,s =6+48=108; (4.29)
C (X %)=Cys+C,5=6+48=108; (4.30)
f( Xy, %)=0; C( X, %)=0; (4.31)

Then, for this cut, the well-known mincut-maxflow theorem by Ford and Fulkerson
holds, according to which, for the given numerical example, it is true: 8 81

U< f (%, %)= f (X, %)=C(x,%)=108; (4.32)

From the obtained dependencies, it follows that if the owner of the transportation system
and its management wants to increase the total amount of transported resources from X, to X,

then they can do so by increasing only the capacities C, ; and C, ;. The other capacities require

expenses and increments.
Optimization problem C

Through this problem, the minimum (maximum) value of a generalized network flow is
determined with motivations for a fixed initial value of the transported resource. Moreover, it
is not necessary for the resource to be maximal, i.e., it is not required to be equal tov,,, . This

implies that instead of a from (4.23) should be used a. from (4.21). For this purpose, an

max *

optimization network flow problem with coefficients is solved. { o / (i, j) el } and with a fixed
initial amount of resources V.22

Let v, =10, where the parameters { gij/(i, jled }, {Cij/(i, j)e J} u {aij/(i, j)e J} and
coincide with those (4.18), from (4.19) and (4.22) except for the requirement

C.,=4; (4.33)

After solving the linear programming problem with the linear form L from (4.17) under the
constraints from a to a;, , taking into account (4.23), optimal arc flow functions from (4.25)

% Crypes, B. MpesxoBu norouu ¢ obum orpanudenus. Codus, Mznarencreo na BAH, 1991

8 Sgurev, V., Drangajov, St., Network Risks in Markov Decision Processes. Proc. of the 21st International Conference on
Computer Systems and Technologies - CompSysTech'20, Association for Computing Machinery, New York, United States,
2020, ISBN:978-1-4503-7768-3, DOI:10.1145/3407982.3408015, pp. 7-10

8 Sgurev, V., St, Drangajov. Risk estimation and stochastic control of innovation processes, Cybernetics and Information
Technologies (CIT), Print ISSN 1311- 9702; Online ISSN 1314-4081, DOI 10.2478/cait-2014-0012, Vol. 14,No 1, 2014, pp.
3-10
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will be obtained.

This solution coincides with the optimal solution to the previous problem B. The main
reason for this is that six arcs — { X, 2s X050 X35 Xg5 }from the graph in Fig. 4.1 — receive saturated

flows , and there are no opportunities to maneuver the flows along the individual arcs.

1.  The results obtained in this chapter provide the opportunity to incorporate
motivation into a discrete decision-making system through a generalized
network approach, visually demonstrating the usefulness of such an approach. It
enables bridging the gap between psychological processes, especially
motivation, and rigorous models of discrete decision-making systems.

2. The positive outcomes open up new avenues for research and the development
of novel decision-making systems that consider other psychological processes.

3. Itis of interest to explore the behavior of systems within the described class of

discrete decision-making systems using a generalized network flow when
motivation dynamically changes and has a partially stochastic nature.
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CONCLUSION

The present dissertation is dedicated to the exploration of motivation as a subjective factor
in the development of a decision-making system.

Motivation is a complex set of psychological processes that determine the strength and
direction of human behavior. It plays a crucial role in the daily necessity of making various
decisions. Human motivation is associated with social orientation, diversity, adaptability, and
the influence of intellect, speech, and consciousness.

When creating computer decision-making systems or decision support systems, it is
necessary to consider the motivation of the various subjects involved in the process. It is also
essential to be familiar with modern decision-making software systems.

Validation of the Results
The results achieved during the research for the dissertation work are as follows:

= An extensive analysis of motivation and its role in decision-making systems has been
conducted. The overall analysis contributes to a broader understanding of the
multifaceted nature and complexity of motivation and its role in understanding the
decision-making process — Chapter 1.

= A comparative analysis of different types of motivation and motivational theories and
models has been carried out, emphasizing their characteristics, driving forces, and
impact on individuals' behavior — Chapter 1.

=  Acomprehensive, multi-layered overview, providing a multidisciplinary and systematic
description of concepts from the theory of decision-making, as well as decision support
systems, has been conducted — Chapter 2.

= A formal description of discrete decision-making systems with consideration of
motivation has been developed. Concepts related to sets, graphs, and network flows
have been explored — Chapter 3.

= A numerical example of a discrete decision-making system with consideration of
motivation has been implemented — Chapter 4.

= A classification of motivational theories has been proposed based on a comprehensive
review, taking into account their influence on decision-making systems or the support
of these decisions. Preference has been given to motivations that are related to the work
of operators in real-time control systems.

= - It has been observed that in most cases, motivation aligns well with discrete decision-
making systems.

= - |t has been determined that discrete decision-making systems based on network flows
provide the opportunity for a relatively accurate and adequate modeling of discrete de-
cision-making systems when considering motivation.

= - |thasbeen noted that the most suitable are generalized network flows with coefficients
for increasing or decreasing flows on individual arcs. Through them, models for deci-
sion-making can be created, incorporating elements from motivation theory, graphs, and
flows over them. These arc coefficients reflect the influence of motivation on decision-
making — positively (if KIJ > 1) or negatively (if 0 < KIJ < 1).

= The functionality of the proposed discrete generalized network flow with coefficients
for amplification and reduction of their influence has been suggested and demonstrated
for use in decision-making systems with motivation, based on a numerical example.
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= The capabilities of the proposed generalized network flow have been outlined for
modeling psychological processes with a broader scope than motivation.
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PeuyHUK Ha M3NON3BaHUTE TEPMUHU U CbKPaLLEHUA

CbKPAIIEHUE/ TEPMUH 3HAYEHUE

Teopus ERG Teopus 3a TpuTe NOTPEOHOCTH:
CBHIIECTBYBaHE
00OBBp3BaHE
pactex
SDT Teopusita 3a caMoonpeAesITHETO
SMART 5 OCHOBHU XapaKTEPUCTUKHU HA LEIUTE:
KOHKpPETHHU
U3MEPUMHU
MOCTHKUMU
peaTMCTUYHU
HABPEMEHHHU
DSS JluruTanHu U copTyepHU PELICHUs
ERP [TnanupaHe Ha pecypcHuTe Ha MPEIITPUATUETO
CRM VYrpaneHnue Ha B3aMMOOTHOIICHUSTA C KJIUEHTUTE
CYOC Cucrema 3a ynpaBlieHUE Ha OKOJIHAaTa cpeja
nn N3KyCTBEH MHTENEKT
MO MammnaHao o0yueHue
ARIMA ABTOMAaTHYHO pPErpeCUBHA UHTEIPUPAHA
MOJIBIYKHA CpeHa
LP JInneliHO porpamupane
IP Lemouncneno nporpaMupane
HJIIT Henuneitno nporpamupane
PERT TexHuKa 3a OLEHKA U MIperJie]l Ha IIporpamara
NoSQL Hepenanmonnara 6a3a naHHH
CPM Bunumu umnpecuu (1ieHa Ha XUJIsI1a UMIIPECUN ).
MCDA MorokpurepurasneH aHaJIn3 Ha peIeHUs
ER Mopenu "chIIHOCT - Bpb3Ka"
ETL Monenu Ha ckj1ag0Be 3a JaHHU
PERT TexHuKara 3a mperjien U OLleHKa Ha IporpaMu
CBP CucreMu 3a B3eMaHE Ha PELICHUS
KMII Krnacuuecku MpexoBH IOTOLU
MII Mpe:x0B OTOK
OTMII AHaJI0roBUTE KOMITIOTPU
CPA AHaM3bT HA KPUTUYHUTE ITHTHUIIA
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YBOJ,

HacrosmuaTr qucepraiiMoHeH TPy[ € IOCBETEH Ha U3CJIEABAHETO HA MOTHBALUATA U HA
onuTa Ts a ObJe BrpaJeHa B CUCTEMHUTE 3a B3eMaHe Ha peleHus. ToBa u3ciieiBaHe € TBbpJIe
aKTyaJlHO, 0COOEHO B KOHTEKCTa Ha ChbBPEMEHHHUTE MH(OPMAIIMOHHH TeXHOJIOruu. B xona Ha
TAXHOTO PAa3BUTHE CTaHa SICHO, Y€ pOJIsiTa Ha CyOEKTUBHUS (PaKTOP HE CaMO HE HaMaJlsiBa, KAaKTO
I'bPBOHAYAIHO CE OYAKBAIIIe, HO B ONPEEIICHN IPUIIOKHU 00JIaCTHU 3a1104Ba JOPH J1a HApacTBa.

3aeHO ¢ TOBA CE YBEIMYaBa U pOJIATA Ha HAyKaTa, KOSTO U3y4aBa MOBEICHUETO Ha YOBEKA
- ncuxonorusra. Habmonasa ce U HEIo Ipyro — TOUHUTE MaTeMaTudeCKu MOJIENH, Chb31alcHU
B OIIUT 3a aJIeKBaTHO ONKCaHKME Ha peaJlHu 0OEKTU U IIPOLIECH — OT €1Ha CTpaHa U Heopmanu-
3UPAHUTE OIMCAHMS HA TE3U MPOLIECU B PAMKUTE HA IICUXOJIOTHUATA OT Jpyra, 3aro4sar 1ocre-
IIEHHO J]a ce cOnurkaBar. ToBa BOAM 10 KaYECTBEHU IIPOMEHU BbB BB3IVIEJUTE KAK TOUHO MPO-
THUYAaT MPOLECUTE 32 B3E€MaHE Ha PEILCHMUS.

AKTYanHoOCT Ha uscneaBaHeTo

Bb3H1KBa HEOOXOAUMOCT OT CHYETAHUETO MEXKIY ICUXOJIOTHYECKH U MaTeMaTH4YeCKH MO-
JIeJIM, KOETO Il Ch3/aje Mo-rojsmMa e(eKTUBHOCT Ha KOMOMHUPAHUTE METOJM 3a B3€MaHE Ha
pelieHusl B CpaBHEHHE C Pa3/IeIHOTO UM M3MOJ3BaHe. A TOBA OT CBOSI CTPaHa BOAM /10 Bb3HUK-
BaHETO HA HOBM M3CJIEAOBATEICKY 33/1a4u B IIPOLIECUTE HA B3EMaHE Ha PELLICHUS.

TemaTa ¢ MOTHBaNMsATA HAa XOpaTa 3aeMa BCE II0-3HAYMMO MSCTO B CbBPEMEHHATa CJIOXkKHA
1 IPOMEHSIA C€ UKOHOMUYECKa cpeia. LleneHnacoyeHo ce ThpeaT v npuiaraT METo 11, TEXHUKH
U CPE/ICTBA 32 OCUTYpsIBaHE Ha KBATU(HUIIMPAH, BACOKONPOAYKTHUBEH U JIOSUICH IIEPCOHAI, CIIO-
co0eH Ja peanusupa HeIUTe Ha OPTaHU3aIHsITa B CPETHOCPOUHA M IBITOCPOYHA MTEPCIIEKTUBA.
AKIIGHTBT Cc€ MOCTaBsl BbPXY HEOOXOAMMOCTTa XopaTa a ObJaT CTUMYIUPAHU WIH MOTHBH-
paHu, KOETO Ha CBOl pe; 00yciiaBsi U KOHKPETHU HACOKU B YOBELIKOTO MTOBE/ICHUE.

CrnenuanHo BHUMaHUE B JUCEPTALMATA € OTJIEJICHO HA CHCTEMUTE 3a B3€MAaHE Ha PELICHUS.
Hampaseno e ¢popmaiHo onrcaHue Ha JUCKPETHUTE CHCTEMH 32 B3€MaHE Ha PEIICHUS C OTYH-
TaHe HAa MOTHUBaLUATA. Pasrienanu ca MOHATHS 32 MHOXKECTBA, rpau U MPEXKOBU MOTOIH, KO-
UTO Ca UHCTPYMEHTH 32 U3TPAKIAHETO HA MAaTEMATUYECKUTE MOJIEIH.

Ha 0a3ara Ha HanpaBeHUs aHAJIU3, € KOHCTAaTUPAHO, Y€ AUCKPETHUTE CUCTEMHU 3a B3eMaHe
Ha peleHus1, 6a3upaHy Ha MPEXOBU MTOTOIH, 1aBaT Bb3MOKHOCT 33 CPAaBHUTEIHO TOUHO U a/1€K-
BaTHO OTYMTAHE HA MTOBEIEHUETO HA MOTUBALUATA B TE3U CUCTEMU.

MocTtaHOBKa Ha U3cneaBaHeTo

Haii-061110 06exm Ha HACTOSAIOTO NUCEPTAMOHHO U3CIIEIBAHE € BIMSIHUETO HA CYOCKTHB-
HUs (aKTOp B CUCTEMHTE 32 B3€MaHE Ha PEIICHUS U B YACTHOCT Ha MOTHBAIUATA B YOBEKO —
MalTUHHUATE CUCTEMH 32 B3€MaHe Ha PEIICHHS.

IIpeomem Ha HAy9HOTO U3CJE/IBaHE € Bb3MOXKHOCTTA 33 U3TPaKIaHE Ha YOBEKO-MAIllMHHA
CUCTEMa 3a B3CMAHC Ha pCHIeHI/ISI C OTYUTAHC HAa MOTHUBaLusiATa.

Lienu u 3agaumn Ha gucepTtaumaTa

L]en Ha MucepTallMOHHMS TPYA € Ja ce U3Cie/lBa BIUSIHUETO Ha CYOEKTUBHUS (aKTop
U B YaCTHOCT Ha MOTHMBALlMATa B CUCTEMHUTE 32 B3eMaHE Ha pelleHue. 3a MOCTUTaHeTo Ha
MOCTaBeHara 11eJ1 ca Je(UHUPAHU CICTHUTE 3a0aylL:

+ Jla ce aHaM3UpaT BUIOBETE MOTHBALMSA U OCHOBHUTE MOTHBAILIMOHHU MO-
JeIu.

+ Jla ce aHaiM3Mpar CUCTEMHTE 3a MOAIIOMAraHe Ha Ipoleca 3a B3EMaHe Ha
pelIeHus.

+ Jla ce aHAMM3UpAaT AUCKPETHUTE CUCTEMH 3a B3EMAHE HA PELICHUS C OTYH-
TaHe Ha MOTUBAIUATA.

+ Jla ce peanusupa YMCIIeH IPUMED 3a JUCKPETHA CHCTEMA 3a B3€MaHe Ha pe-
IICHHUS C OTYUTAHE HA MOTHBAIHSITA.
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XvnoTte3a Ha nscnepBaHeTo

MoTHBanusATa KaTto ChUIECTBEH (AKTOp B €XKeTHEBHATa HEOOXOAMMOCT OT B3E€MaHETO
Ha pa3ju4eH BUJ PEIICHUS U CbBPEMEHHUTE MPOrPaMHHU CUCTEMH 3a B3EMAHETO HA PEIICHUS
MOrar Jia ce Ch4eTasAT B KOMIIOThbpPHA CHCTEMA 3a B3€MaHE Ha PEIICHUs UM 3a ITOJIIIOMaraHe Ha
B3EMAHETO Ha PELLIEHUS C OTYMTAHE HA MOTUBALUATA.

MeTtoaonorua Ha uscnegBaHeTo

H3non3eanara METOAUKA 332 pEAJIM3UPAHETO HA LIEITA HA U3CIECABAHETO C€ CTPYKTYpPUPA B
0030p ¥ aHAJIM3 HAa MOTHBALIMATA U CUCTEMHUTE 3a B3€MaHe Ha PEIICHUs, TIOCIEBAHH OT U3rOT-
BSHETO Ha MAareMaTHYeCKH MOJEI C MPAaKTUYECKa HACOYEHOCT. BKIIOUEHO € M Ch3JaBaHETo,
pa3pabOTBAaHETO U OLICHSIBAHETO Ha KOHKPETHA KOMIIIOThPHA CUCTEMA 32 B3€MaHE Ha PEIICHHUS.

[IpennoxeHuAT AUCEepTalMOHEH TPYX CE CbCTOM OT: YBOZ, YETHPHU IIABHU, 3aKJIKOYECHUE,
6ubnuorpadgusi, aBTOpCKa CIpaBKa.

B yBoaa e pasmienana akTyallHOCTTa Ha TeMara, LieTa U 3aja4uTe Ha U3CIIe]0BaTel-CKaTa
paboTa, XUIIOTe3aTa U U3I0JI3BaHATa METOIOJIOT UATA.

IT'bpBa raBa cbbpka 0030p Ha HAKOM TEOPETUYHH €JIEMEHTH Ha MOTHBALIUATA: CHITHOCT
Ha MOTHBALIMATA, BHJIOBE MOTHBAIIM, MOTHMBAIIMOHEH IMpolec M (PAKTOpu BIMACIIA Ha
MOTHBaLUATA. Pazmienanu ca chIbpKATEIHUTE U MPOLECYATHUTE TEOPUH, KAKTO U POJIATA HA
arpecusiTa B MOTUBALUATA.

BbB BTOpa r1aBa e HanpaBeHo (pOpMaIHO OMMCAHKUE HAa AUCKPETHUTE CUCTEMU 3a
B3€MAaHE Ha PEUICHUS C OTYUTAHE HA MOTUBALIMATA.

Pasriienanu ca TunoBeTe NpoLecH B KOHTEKCTA HAa B3EMAHETO HA PEUICHUs, KAKTO U MaTe-
MaTHYECKUTE MOJENU U Kilacu(uKanuaTa Ha MaTeMAaTUYECKUTE MOJENIU U CTPYKTYpUPAaHU
CUCTEMHU. 3acerHaru ca u npoOjeMHuTe Ha MOJIEIMPAHETO Ha pa3jIMYHU HUBA IPU B3€MaHE Ha
pelIeHus.

B Tpera m1aBa e HanpaBeHO (POPMAIHO ONMCAHUE HA JUCKPETHUTE CUCTEMH 3a B3€MaHE
Ha pelIeHUs C OTYUTaHE HAa MOTUBALMTa. Pasrienanu ca: MOHATHATA 32 MHOXKECTBA, rpadu U
neicTBusATa BbpXY TAX. ONKcaHu ca KJIAaCHYECKUTE MPEKOBHU MOTOLM U 000OIIEHUTE MPEKOBHU
MOTOIM, KAKTO U OCOOEHOCTUTE Ha CUCTEMHTE 33 B3€MaHE Ha pelIeHNs Oa3upaHu Ha MPEXKOBO
— IIOTOKOBH MOJIEIIN.

B yerBBpTa r1aBa e pa3zpaboTeH YKCIEH MpUMeEp 3a JUCKPETHA CHCTeMa 3a B3eMaHe Ha
peuieHus ¢ OTYMTaHe Ha MoTuBanuAaTa. [lonyueHnTe B 4eTBbpTa Iv1aBa pE3yNTaTH JaBaT Bb3-
MOKHOCT 3@ OTYMTAHE HAa MOTMBALUATA B AMCKPETHA CHCTEMA 3a B3€MAHE HA PELIEHUS 4Ype3
0000111eH MPEKOB MOAXO0/I, KOETO MOKa3Ba MOJIE3HOCTTAa Ha TaKbB MoAXoA. Tol naBa Bb3MOX-
HOCT J1a C€ XBbPJIM MOCT MEX]y IICUXOJIOTHUECKU MPOIeCH (B YaCTHOCT MOTHBALIUATA), U MO-
JIEJIM Ha TUCKPETHHU CUCTEMH 3a B3€MAHE HA PEIICHUS.

B 3ak/1104eHHMeTO € NPEICTaBEeHO PEe3I0ME Ha TOCTUTHATUTE PE3YNITATH U OCHOBHUTE MPHU-
HOCH Ha JUCEPTALMOHHUS TPY.

[IpencraBeH e CIMCHK ¢ HAyYHH MyOJIMKALlMU MO TeMara U 3abens3aHuTe uuthupanus. Jucep-
TAIMOHHHUSAT TPYA c€ cbCTOM OT 154 ctpanuum u 151 nmureparypHu M3TOYHUKA.
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MABA 1: TEOPETUYEH ACMEKT HA MOTUBALIUATA

MoTHBanusATa € OCHOBHUSAT JBUTATEN, KOWTO MOATHUKBA XOpaTa KbM ITOCTUTaHE HA TEXHUTE
IeJT U UTpae KII0Y0Ba POJIs B CUCTEMHUTE 3a B3eMaHe Ha pemieHus. OCBeH KIaCHUECKUTE TEO-
pHH, CbBPEMEHHHU NEPCIEKTUBH KaTO TEOPHUSTA 32 CAMOONPE/ICICHUETO oAYepTaBaT 3Ha4YeHU-
€TO Ha BbTpPEIIHATa MOTHBAIHsI, KaTO HAOIATaT HA AaBTOHOMHOCTTA, KOMIIETCHTHOCTTA U CBBP-
3aHOCTTa KaTo KI040BHU (pakropu. CyOeKTUBHU (PAKTOPHU KaTO €MOIIMH, KOTHUTUBHU IIPHCTpac-
THUS M JJMYHU [IEHHOCTH C€ MPEIUINTAT C MOTUBANNATA, Ch3IaBallky Oorara IUIeTeHHUIIa OT BIIU-
SIHUSL BBPXY B3€MaHETO Ha perieHus. Hanpumep eMonuuTe Morar a moBJIMSAAT HA H300pa, KaTo
CTpaxbT BOJY 10 HEXEJTAHUE 33 IOEMaHe Ha PUCK, @ BBIIHCHUETO - 10 aBAaHTIOPUCTHYHH pelIe-
Hus. [Ipu3HaBaHeTo Ha Te3U CYOSKTUBHH €IIEMEHTH H3SICHSIBA CIIOKHOCTTA, IPUCHIA HA CUCTE-
MHTE 32 B3€MaHE Ha PElICHHUs, KaTo IMoJUepTaBa CIOKHUS TaHIl MEXIY BbTPEIIHUTE MOTHBA-
MU ¥ u360pHUTE, KOMTO XOpaTa B KpaifHa cMeTKa mpapst..

1.1. CbwHOCT HAa MOTUBALMATA

HpI/IpOI[aTa Ha MOTHUBaLyATa C€ 3am,ﬂ60ana B HEWHUTE OCHOBHH MCXaHHU3MH, ITIog4YCpTa-
BalKM HEHATA CII0HOCT U Pa3INYHUTE TEOPUH, KOUTO CE OMUTBAT Ja OOSICHAT HEHHOTO (hyH-
KIQUOHHPAHC. Ot TieaHa TO4Ka Ha CBOJIIOIUATA MOTHUBAUATA C€ KOPCHU B MHCTUHKTUTEC 3a OLC-
JsIBaHE, KaTo CTPEMEX KbM XpaHa, MOJCIOH U pa3MHOKaBaHe, (HOPMUPANKHU TTOBEICHNE, KOETO
ocCUrypsaBa NpoOABbJIDKABAHECTO HA BUAA. OT nncuxonoruyecka TJI€JHa TOYKa TCOPHUH KaTO TCOPUATA
3a HaMaJIsIBaHE Ha BIICUEHHSTA TBHP/T, Y& MOTUBALIMATA Bb3HHKBA OT HEOOXOAMMOCTTA J1a Ce
HaMaJIAT BBTPCIIHUTC HAIIPCIKCHUSA WIJIM BJICUCHHA, KOCTO TJIaCKa MHAWBUJIUTEC KbM XOMECOC-
Ta3a.’

OcgeHn ToBa Teopusita 3a camoedukacHocTTa Ha banaypa Habmsra Ha yOeKIeHUATa HA UH-
JIMBUINTE B TEXHUTE CIOCOOHOCTH Jla MOCTHTAT JKEJAHUTE pe3ylTarH, Jokato Teopusra 3a
OYaKBaHUATA NIOAYCPTAaBa 3HAYCHHUCTO HAa OYaKBAHUATA U BAJICHTHOCTTA IMPU ONPCACTIAHCTO HA
MOTHUBAIIIOHHUTE HUBA - BAPBAHETO, Y€ YCHIIUATA BOJAT /10 U3ITBJIHEHHUE, @ U3ITBIHEHUETO - 10
enanu pesynTaru.® Beska OT Te3u Teopuu JONpUHACS 3a pasjiueH TOTies, Ype3 KOWTo 1a ce
pa3bepar TPHKOCTUTE HAa MOTHBALIUATA.

HpI/IpOI[aTa Ha MOTUBalyATa € NPCIUICTEHA U C EMOIHUUTE, TO3HAHUETO U JINYHOCTTA, KAaTO
ce MperiuTa ¢ Te3H MCUXOJIOrMUECKU acleKTH B MPOLECUTe Ha B3eMaHe Ha pemeHus. Emonu-
HUTC MOT'aT Aa CIIYy>XaT KaKTO KaTO MOTHBAaTOpPH, Taka U Karo q)aKTOpI/I, BJIMACIIN BbPXY MOTHBA-
LIUOHHUTE CHCTOSIHUS, KaTO CTUMYIIUPAT JEHCTBUATA WIIM IPOMEHSAT Bb3IIpHEMaHara CTOMHOCT
Ha 1enure. KoruutuBHUTE (pakTOpH, Karo BBINPUATHS, YOeXKIEeHU U Hariacu, oQopMaT UH-
TepIrpeTanusTa Ha MOTHBAllMOHHUTE CUTHAJIM, HacOYBalKM M300pa Ha mHAuBHIUTE. OCBEH
TOBA JUYHOCTHUTC XaPAKTCPUCTUKHU, KATO OTBOPCHOCT KbM OIIUTA WA I[O6p0C”I)BeCTHOCT, B3a-
MMOZICHCTBAT C MOTHUBALUATA, KaTO OKA3BaT BIMSIHHE BbPXY MOCTABSIHETO Ha LEJIH, IIOCTOSHCT-
BOTO Y U3ITBITHEHUETO Ha 3aJJa4uTe.

JIMHaMUYHUAT XapakTep Ha MOTHUBAIMATAa BKJIIOYBA HEWHATa MOJATIIMBOCT HA NMPOMEHH,
ajanTtanus U Bp3JeicTBUE Ha BbHIIHU (hakTopu. ColMaiHuTe U KYATypHUTE (HaKTOpU JOMPH-
HACST 3HAYMTEIHO, KaTo OOPMAT MOTHUBAI[MOHHUTE PAaMKH Upe3 yTBbp)KJIaBaHEe Ha OIpejie-
JICHU HCHHOCTHU, HOPMHU WJIM OYaKBaHUSA, KOUTO q)OpMI/IpaT CTPEMECIKUTE U CTPEMEIKA HA UHAU-
BUJIHUTE.

Pa3bupaneTo Ha MHOTOCTpaHHMSI XapaKTep Ha MOTHBAILIMATA U3UCKBA J1a C€ MpU3HAE HEel-
HaTa WHTErpalus B MpeXa OT MCHXOJIOTUYECKH, COLIMAIHU U €KOJIOTUYHU (DaKTOpH, KaTo ce
npejasara ISUIOCTEH MOIVIE 3a OICHSABAHE Ha JIBIDKCIIUTE CHIIM, KOUTO CTOST 33]] YOBEIIKOTO

1 Markovitz, H. Portfolioselection // The J. of Finance. 1952. Vol. VII, Ne 16. P. 60-91.

2 Locke, E. A., & Latham, G. P. (2002). Building a practically useful theory of goal setting and task motivation: A 35-year
odyssey. American psychologist, 57(9), 705.

3 Axelrod, R. The Structure of Decision: Cognitive Maps of Political Elites. Princeton: University Press, 1976.
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IIOBCACHUE U CUCTEMHUTE 3a B3EMAaHC Ha pememm.“

1.2. Bupose moTtuBaumsa

MotuBanusTa 00XBalla CIeKThp OT BUJOBE, BCEKU OT KOUTO CE€ XapaKTepU3Upa C Pa3InyHU
JBHKELY CUJIM U IIOCJIEINLIN 32 IIOBEACHUETO. BhTpeinara MoTHBalUsl IPOU3THYA OT BBT-
PELIHUATE JKETaHMs], JUYHOTO YAOBOJICTBHE WX MPUCHILOTO YIOBIETBOPEHUE, IPOU3THYALIO OT
camara JelHOCT. To3u Thn MOTHBaLUs IOAXPaHBAa TBOPYECTBOTO, CTPACTTA U TpalHAaTa aHra-
YKUPAHOCT, ThI KaTo XOpaTa U3IIbJIHABAT 3a/1a4y 3apajy camara pajocT WU yAOBIETBOPEHUE,
KOUTO U3IIUTBAT.

Ot npyra cTpaHa, BbHIIHATA MOTHBAIUSI [IPOU3JIM3a OT BbHIIHU (AKTOpH, KaTO HAIPU-
Mep Harpajiu, IpU3HaHUE WK U30sATBaHe HA Haka3aHue. T MoXe Ja mpueMe pa3inyHu GopMH,
BKJIFOUMTEJIHO BBHIIIHM MaTepUaIHU HAarpaiau (KaTo Mapy UM Harpajau) U BHHIIHU HEMaTepu-
aJIHU Harpagy (Karo MoXBaJla MU COLMAJIEH CTaTycC).

W nBere Urpadr KIOYOBA POJIsA IPU B3EMAHETO HA PEIICHUS W IPECIEABAHETO HA LIEIH,
KaTo BJIUAAT BbPXY II0COKATA ¥ MHTEH3UBHOCTTA HA JIeHCTBUATA. >

Hemo noseue, ciopen TeopusATa 3a CaMOOIIPENEICHUETO ChIECTBYBAT PA3JIMYHU HUBA HA
MHTEpHAJIN3alusl Ha MOTUBALMATA. Te3U HUBa BapupaT OT BbHILHA perynanus (Haii-Majiko aB-
TOHOMHA, JIBWKEHA OT BBHIIHU HarpaJy WIM HAaTUCK) O MHTPOEKTHUPaHA peryianus (Koraro
JeCTBUATA ca ABMKEHH OT BHTPEIICH HATUCK, KAaTO BUHA WJIH €T0), WACHTU(HUIIMPaHA perylia-
1S (KOraTo 3aJjaduTe ca B CbOTBETCTBHE C IMUHUTE LIEHHOCTH) U HAKpasi, BbTPEIIHA PETyIaus
(Hali-aBTOHOMHa, KOTaTo AEMHOCTUTE ca U3HAYAJIHO IPUATHU U Ca B CbOTBETCTBUE C UJICHTHY-
HOCTTA Ha 4oBeKa).®

CH0)XHOTO B3aMMOJICHCTBHE MEXIy TE€3M BHUJOBE MOTHBAIHS O0(OPMsI IMOBEICHUETO, U3-
060pa 1 MOCTOSHCTBOTO HA MHAMBHUIUTE B IIpeciieiBaHeTo Ha Lenure. EQexTuBHOTO OGanaHcu-
paHe ¥ U3IM0I3BaHe Ha TE3W MOTHUBAIIMH MOXKeE J1a ObJIe OT PEelIaBaIlo 3HAYCHUE 33 KYITUBUPAHE
Ha yCTOMYMBA aHTAXXKMPAHOCT, HACHPYABAaHE HA BTPELIHOTO YOBJIETBOPEHUE U IIOCTUTAHE HA
3HAYMMH Pe3yNTaTH.’

1.3. MoTtuBaLMOHHM Npouecu

MOTHBAaLIMOHHUAT MPOLIEC € AUHAMHYHA MOCIEI0BAaTETHOCT OT ChbOUTHS U KOTHUTHBHO-
€MOIIMOHAJIHYA ChCTOSHUS, KOUTO ITOATUKBAT UHAUBUINTE KbM KOHKPETHU LIE€JIN WX PE3YJITATH.
Toit BK/IIOYBA HAKOJIKO B3aMMOCBBP3aHU €Tala, KOUTO pa3siCHABAT IIBTS OT MOTPEOHOCTUTE HITH
JKEJIAHUATA 10 JEHUCTBUATA U €BEHTYAJIHUTE PE3YJITATH.

NnenTuduuupane Ha norpedHOCTHTE WM sKeJ1aHuATA: [[poriechT yecto 3anoysa c pas-
MO3HABAHETO WJIM MMOsBaTa Ha MOTPeOHOCT WM *kenaHue. ToBa MoXe Jla MpOU3THYA OT BbT-
pELIHN CUTHaIy (KaTo IVaJl WK JIFOOOMUTCTBO) WK OT BBbHIIHU CUTHAJHU (KaTo OOLIECTBEHU
OYaKBaHUS WIH Bb3MOKHOCTH).

ITocTaBsine Ha wenun: Crex KaTo MOTPEOHOCTTA WIIN JKEJIAHUETO ObJAaT pa3lo3HATH, XO-
para 4ecTo CH IMOCTaBsT LEJIU 32 YJOBJIETBOPsBaHE HA Te3U MOTpeOHOCTH. Te3u 1enu morar a
ObJaT KpaTKOCPOYHHU WJIM ABJITOCPOYHHU, PEATUCTHYHU WIM aMOWIIMO3HU U UTpasT pella-
Ballla pojisi 3a HACOYBAHE Ha ITOBEIECHUETO.

Ounenka u u300p Ha crparernu: VHIuBuANTE ONEHSIBAT Pa3jiMyHU CTPATETUU WU Ha-
YMHM Ha JEMCTBHE 3a MIOCTUTAHE HA LIEJINTE CU. T€ OLIEHsABAT OCHIIECTBUMOCTTA, NOTEHIINA-

4 Ariely, D. (2008). "Predictably Irrational: The Hidden Forces That Shape Our Decisions." HarperCollins.

5 Boulding, W., Kalra, A., Staelin, R., & Zeithaml, V. A. (1993). A dynamic process model of service quality: From expecta-
tions to behavioral intentions. Journal of marketing re-search, 30(1), 7-27.

6 Baumeister, R. F., & Vohs, K. D. (Eds.). (2004). "Drive: Psychology of Human Motivation." Psychology Press.

" Marakas, G. M. (1999). "Decision Support Systems: Concepts and Resources for Managers." Pearson
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HUTE PE3YATATH U CHOTBETCTBUETO C JIMYHUTE BH3MOKHOCTH, TIPEIU Ja N30epaT Hal-TOaX0s-
s osT.8

NHnunupane v NOCTOSIHCTBO: MOTHBAITMOHHMSAT MTPOIIEC BKIIFOUBA HHUITUUPAHE Ha JIeHC-
TBUS, ChOOpa3eHu ¢ M30paHara CTpaTerus, ¥ TOCTOSHCTBO BBIIPEKHU MPEUYKHUTE HIIN HEYCIIEXUTE.
Ta3u ymoputocT ce Biusie OT (haKTOPH KaTo Bh3NpHeMaHa caMOe(PEKTUBHOCT, BbTPEIIICH HHTE-
pec U BB3NpHEMaHa CTOWHOCT Ha rienTa.’

Ananrtanus 4 npucnocodosiBane: C HarpeaBaHETO HAa WHIUBUIUTE KBbM IIEIUTE MM TE
MMOCTOSTHHO HAaO0II0IaBaT CBOsI HAPEAbK M CHOTBETHO KOPHUTHPAT CTpaTeruute cu. Tasu ¢aza
BKJIFOYBA IIPUCIIOCOOSBAHE KBM MPOMEHSIIUTE C€ OOCTOATEIICTBA, YUCHE OT ONMHUTA U MOAU(H-
LHUpaHEe HA TOJXOIUTE MPU HEOOXOIUMOCT.

IMocTurane win moauduuupane Ha meaure: [IporechT 3aBbpIBa ¢ MOCTUTAHE HA 11e-
nmuTe, npeaeduHUpaHe Ha TeTUTE WM MIPU3HABAHE, Y€ MMbPBOHAYAIHUTE LEIH C€ HYXKIAAT OT
MpOMsTHA Bb3 OCHOBA HA MPOMEHSIIUTE CE HYXIW HIIN 0OCTOSATEIICTRA.

[To Bpeme Ha TO3U MpoIIeC Pa3IuIHU (PAKTOPH - KAKTO BHTPEIIHHU, TaKa U BbHIIHU - OKa3-
BaT BJIMSHUE BbPXY MOTHUBaNMATA. BhTpenHuTe hakTopu 00XBaIaT eMOIMHUTE, YOSIKICHUSTA,
BB3MPUITHATA U JIMYHOCTHUTE XaPAKTEPUCTUKH, TOKATO BHHIIHUTE (PAaKTOPU BKIIFOYBAT COIIH-
QJIHU BIUSTHUS, CUTHAJIM OT OKOJIHATA CPefia U HAJTMYMETO Ha PEeCypCH WM MOJKpena.

ukan Ha oOpaTHa Bpb3Ka M uTepanun: C HapeBaHETO CH IIPE3 €TAUTE WHIUBUIUTE
ce cOrbckBar ¢ oOpaTHa Bpb3Ka OT CBOUTE JICUCTBHS M OKOJIHATa cpena. Tasu oOpaTHa Bpb3Ka
ce BpbIa 00paTHO B MOTHBAIIMOHHMS MPOIIEC, KATO OKa3Ba BIMSHUE BHPXY MOCIICIBAIINTE PE-
meHus u noeeneHue. [lonoxkurenHara oOparHa Bpb3Ka, KaTo HAIIPUMED MOCTUTAHETO Ha I
WJIU TI0JTy4aBaHETO HAa HAChpUEHHUE, YeCTO 3acuiiBa MOoTHBaluATa. OOpaTrHo, HeraTUBHATA 00-
paTHa Bpb3Ka, KaTO HEYCHEXU WU KPUTHKA, MOXE J1a HaKapa Xopara Ja MPeoLEeHST CBOUTE
CTpATEruy WM IENH, KOETO BOJM 10 KOPEKIIMH B MOTUBAIIMOHHHUS UM 1oaxo.

BiusiHue Ha eMOLIMHUTE M IO3HAHMETO: EMOLIMKTE UTpasT pelaBalia pojis Ha BCEKH eTarl
OT MOTHBALIMOHHUS TIpolec. Te morar ja AeWCTBAT Karo MOIIHH MOTHUBATOpPH, O(GOPMSIKH
MPEANOYUTAHUATA U penieHusATa. KorHUTUBHUTE (aKTOPH KaToO BB3MPUITHE, BHUMAHKE U TIa-
MET CBIIO BIUAAT BbPXY HAYMHA, IO KOMTO XOpaTa HHTEPIPETUPAT MOTUBAIIMOHHUTE CUTHAJIH,
HacouBaiiku TexHus u360p u crpareruu.tt

CoumajeH M KyJITypeH KOHTeKCT: MOTHBAalIMOHHUST MPOIEC C€ BIUsC 3HAYUTETHO OT
COLIMAJIHUTE B3aUMOJAEUCTBUS M KyITypHHTE HOpMH. CollManHaTa MOJAKpEra, BIUSHUETO Ha
BPBCTHUIIUTE M OOIIIECTBEHUTE OUaKBAHUS MOTAT J1a 3aCHJIST WM J1a HaMaJIsT MHAUBUAyaTHaTa
MotuBanus. KynTypHuTe IIeHHOCTH U BApBaHUS (POpMUpAT CTPEMEKUTE HA UHIUBUUTE, OTIpe-
JEJISTAKHA KaKBO CE CUMTA 3a IIEHHO WJIH YKEJIaHO, KOETO ChOTBETHO OKa3Ba BIUSIHUE BHPXY OIpe-
JIENISTHETO Ha IEJINTE U CTPATeTUUTE, U30paHH 32 MOCTUTAHETO UM.

JIuuHOCTHO pa3BuTHe U camoperyaanus: C TeueHne Ha BpeMeTO UHANBUIUTE MOTaT Jia
MPETHPIIST IPOMEHU B CBOUTE MOTHBALIMOHHU OPUEHTALIMM U PETyIaTOpHU cTuioBe. Upes ca-
MoOpedUIEKCUsT U caMOperyalus WHANBUIUTE MOTaT Ja aJanTHpaT CBOUTE MOTHUBAIIMOHHH
CTpareruu, 1a pa3BUsAT HOBH YMEHUS U J1a YChbBbPILIEHCTBAT MPOLECUTE HA TIOCTaBSHE HA 1IEJIH.
ToBa HeMpeKbCHATO pa3BUTHE JOMPUHACS 32 CIOKHOCTTA M I'PBKABOCTTA HA MOTHBAIIMOHHUS
potiec.

1.4. dakTopm, BAMAELLU BbPXY MOTUBALMATA
MHoroOpoiiHu (pakTopu OKa3Bar CJIOKHO BIMSHUE BbPXY MOTUBALIMTA HA MHIUBUIA, KaTO

q)OpMI/IpaT HCTOBUA CTPEMEIK, ITIOCTOSIHCTBO U aHT'A’)KUPAHOCT B IMIPCCIICABAHCTO HA LCIIUTC. Tesu
CbaKTOpI/I Mmorar aa 6T)JIaT KaT€ropu3vpaH KaTo BbTPCIIHU, BB HINHU U KOHTCKCTYAaJIHU BIIMAHUSA:

8 Monden, Y. (1983). Toyota Production System: Practical Approach to Production Management. Industrial Engineering and
Management Press.

9 Carayon, P., Hoonakker, P., & Wetterneck, T. B. (2015). "Motivational Decision Support: Tailoring Interventions to Improve
Decision-Making Outcomes." Ergonomics, 58(4), 568—583.

10 Csikszentmihalyi, M. (1990). "Flow: The Psychology of Optimal Experience." Harper & Row.

11 Dweck, C. S. (2006). "Mindset: The New Psychology of Success." Random House.
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l. Berpemnn ¢gaxkropu:

[orpebHoctu u xemanus: OCHOBHUTE (PU3UOJIOTHYHU MOTPEOHOCTH (KaTO TVIaj] ITH
KaXKIa), KAKTO M MOTPEOHOCTUTE OT MO-BUCOK NOPSIIBK (KaTO aBTOHOMHOCT, KOMITETEHT-
HOCT Y CBbP3aHOCT), HACHTU(PUIIMPAHU B TEOPHH KaTo epapxusara Ha Macioy uiu Teo-
puATa 3a CaMoOoNpeaACICHUCTO, OKa3Bar I['bJ'IGOKO BJIMAHUC BbPXY MOTUBALUATA.

Wntepecu u crpact: JInunute naTepecu, XoOUTa U CTPaCTU 4€CTO CTUMYIUPAT BbT-
pelrHara MOTHUBAIHS, KaTo Kapar XopaTa /1a ce 3aHUMaBar ¢ JSHHOCTH 3apa i IPUCHIIOTO
UM YIIOBJIETBOPEHUE.

BSIDBaHI/ISI U IICHHOCTH: I/IH,Z[I/IBI/I[[yaJ'IHI/ITC Y6C)K,HCHI/I$I, HECHHOCTHU W JIMYHU CTPC-
MEXH OKa3BaT 3HAUUTEIHO BIMSHHUE BbPXY MOTHBAIMATA, KATO HACOYBAT XOpaTa KbM
EJIr, CbOTBETCTBAM HA TCXHUTC NPUHIIUIIN.

2. BbHIIHM (pakTOpH:

Bb3HarpakieHus ¥ CTUMYJIH: BBHIIHKATE Harpaau Karo 1apu, MpU3HAHUE WIN 110X-
Bajia Morar J1a NOBJIMSSAT Ha MOTUBALUATA, KAaTO 3aCHUJIBAT WM HaMaJsBaT BBTPEIIHUS
CTPEMEX B 3aBUCHUMOCT OT TOBA KaK C€ Bb3IIPUEMAT.

Hakazanus wim 3amnaxu: CTpaxbsT OT HETAaTUBHYU MOCIEIUIM WIM HAKa3aHUS MOXKE
1la IeHCTBa KaTo MOTHBATOP, MaKap M YECTO C OTPAaHUYCHA M KPATKOCPOUHA €(h)eKTUBHOCT.

Couumanno BiugHue: HaTuckbT OT cTpaHa Ha BPbCTHUIIM, COLIMATHUTE HOPMU U 00-
LIECTBEHUTE OYAKBAHMs MOTaT J1a OKa)KaT CWJIHO BIMSHHE BbPXY MOTHBALMATA, KATO
oopMsAT LenuTe U MOBEACHUETO Ha XOpaTa Taka, 4e /1a CbOTBETCTBAT Ha IPUETUTE CTaH-

naptn.t?

3. KonTekcryaJnu ¢gakropu:

OxounHa cpesia u pecypeu: JIocTbIbT 10 pecypcH, NOAKPEIALIa cpea U NOAXOASIIH
MHCTPYMEHTHU MOXKE Ja OKa)XX€ 3HAYUTEJHO BIIMSHUE BbPXY MOTHBALUATA, KaTO YJIECHU
IIPECIIEABAHETO HA LIEJIN U HaMaJIU [TPEUKUTE.

Kynrypa u oOutectBo: KynTypHuTte IeHHOCTH, OOI1IECTBEHUTE HOPMU U KYATYPHUTE
OYaKBaHUs 0POPMSAT CTPEMENKHUTE Ha XOpaTa, KaTo BIUAAT BbPXY €CTECTBOTO U MOCOKATa
Ha MOTUBALUATA.

ObparHa Bpb3Ka U nojkpena: KoHcTpykTuBHaTa oOpaTHa Bpb3Ka, HACKPYEHUETO U
ColLlMajiHaTa MoJIKpena Morar J1a 3aCUjIsT MOTUBALUATA, KaTO OCUTYPST YTBbPK/IaBaHE U
HACOKH 3a MIOCTUTaHE Ha LIEJINTE.

4. Ilcuxosiornyecku pakTopu:

CamoedekTuBHOCT: BpBaHeTo B COOCTBEHUTE BH3MOKHOCTH 3a U3ITBJIHEHUE Ha 3a-
Ja4ynTe OKa3Ba CHJIHO BIUsSHUE BBbpPXYy MoTuBanusta. [lo-Bucokara camoedekTHBHOCT
YeCTO BOAM J0 IOBUIIABAHE Ha MOTHBAIUATA U IIOCTOSHCTBOTO.

Bu3npuemane u atpulyius: HaunHBT, 0 KOWTO XOpara Bb3MpUeMar CUTYaIlMUTe U
CH TIPUIIMICBAT yCIeXa WU HEyCIexa, BIusie BbpXy MoTuBanusaTa. [lonoxurennure arpu-
OylHH ca CKJIOHHHU Ja TIOBUIIIABAT MOTUBALIUATA, TOKATO OTPUIIATEITHUTE aTpUOYIIUU MO-
rar Ja s Bh3MPEnsATCTBAT.

BiaumozeiicTBreTo Ha T€31 MHOTOCTPaHHU (DAKTOPU BOJIM JI0 CIIOKHA MPEKA OT BITH-
STHUSI, KOUTO OKAa3BaT Pa3JIMYHO BH3ACHCTBUE BHPXY MOTHBAILMITA MPU BCEKH YOBEK U B
pa3nMYHU KOHTEKCTH. Pasmo3HaBaneTo u pa3dupaneTo Ha Te3u (aKTOpU MOXKE J1a HACOUH
YCUJIHMSITA 32 3aCHJIBAaHE HA MOTHBAIUATA, YACCHSIBAHE HA TIOCTABIHETO HA IIEJIU U Ch3/1a-
BaHe Ha cpejia, 6JarompusATCTBAIIA YCTONYMBATA AaHTAXKUPAHOCT U rocTKeHus.

12 Olson, D. L., & Wu, D. (2017). "Data-Driven Decision Making and Dynamic Systems." Springer
13 Oliver, R. L. (1980). A cognitive model of the antecedents and consequences of satisfaction decisions. Journal of marketing
research, 17(4), 460-469.
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2.1. CbabprKaTeNHM TEOPUM 32 MOTUBALMATA

ChbabppkareTHUTE TEOPUU Ha MOTUBALIMATA CA U3BECTHU KaTO MOTUBAIIMOHHUTE TEOPUH HA
MOTPEeOHOCTUTE, T€ aKLUEHUPAT BbPXY BHTPELIHUTE M BBHHIIHUTE (PAKTOPU, KOUTO MOATHKBAT
WHJIMBUJA KbM PEAIM3UPAHETO HA ONPEACIICHU L€ U KbM YAOBJIETBOPSIBAHE HA ONPEICICHU
MOTpeOHOCTH MOTUBUPAIKU T0 J1a AeHCTRa.

ChappxkaTeTHUTEe TEOPUU HA MOTHBALMATA C€ KOHIEHTPUPAT BbPXY HICHTU(DUIIUPAHETO
Ha crienupuyHr (HaKTOpu, MOTUBHPAIIM UHAWBUIUTE, IPOLECyaTHUTE TECOPUU BHUKBAT B Me-
XaHU3MUTE U CTPYKTYPUTE, KOUTO CTUMYIUPAT MOTUBALIUATA.

Hepapxusra Ha norpednocTute Ha Macioy 0CTaBa BIHMATENHA, KATO 04EPTaBa CTPYKTY-
pupaHa paMKa, KOsTO MpeJroara, 4ye Xxopara JaBaT IPUOPUTET Ha YOBIETBOPSIBAHETO HA MOT-
PEOHOCTUTE OT MO-HUCKO HUBO ((DU3HOIOTHYHU ¥ OE30TACHOCT) MPE TE€3H OT MO-BUCOKO HHBO
(karo couraaHa MPUHAIIEKHOCT, yBaXKEHHE U caMopeain3anusi). Berpeku ToBa iiepapXuaHUST
Il XapakTep € KpUTUKYBaH 3a TOBa, Y€ € TBbPJIE€ TBbPA U HE OTUUTA PA3JINYUATA B UHIUBUyaJl-
HUTE MOTPEOHOCTH WJIM KyATYpHHUTE pa3nuuus. OCBeH TOBa HA MPAKTUKAa WHAMBUAUTE MOTar
€IHOBPEMEHHO Jia Ipeciie/iBaT NOTPEOHOCTH Ha Pa3IMuYHU HUBA, BMECTO CTPUKTHO J1a C€ MpH-
IbpKAT KbM MoeTanHara nporpecus. CbBpeMEHHUTE U3ClIeBaHus ce (POKYyCUpaT BbPXY IOMbII-
HUTETHH (HAKTOPH, KOUTO (POPMUPAT MOTUBAIMATA, KATO KOHTEKCTYAIHU BIUSHUS U WHIWBH-
JyaTHUTE MPEANOYUTaHUs, C [eN MO-AeTalIHO U ChbOTBETHO Ja 00XBaHAT JUHAMHKATA HAa MO-
THBAnMOHHKS Tponec.

Teopusita Ha AnabpdbPp € HacoueHa KbM HIKOU OTpaHUYEHUs Ha iiepapxusira Ha Macoy,
KaTo IM03BOJIsIBA €HOBPEMEHHOTO 3a/10BOJIIBAHE Ha MHOXKECTBO MOTpeOHOCTU. Ta3zu Teopus
MPHU3HABA, Y€ HEYJOBIETBOPEHOCTTAa OT MOCTUTAHETO HA MOTPEOHOCTUTE OT MO-BUCOKO HUBO
MO’Ke J1a IOBEJIE JI0 BPbLIaHE HAa MHAUBUINTE KbM IOTPEOHOCTUTE OT I10-HUCKO HUBO. Bhrpeku
TOBA TS CBHIIO TaKa IMOJIY4YHd KPUTHKH 32 JIUICaTa Ha eMIMPUYHA MMOJIKperia U 3a HesiCHOTaTa MpH
KaTeropu3MpaHeTo Ha MOTPEOHOCTHUTE.

JIBydakTopHaTa Teopus Ha Xepulepr /1aBa npejacrana 3a pakTopuTe, TONPUHACAIIH 3a
YIAOBJIETBOPEHOCTTA M HEYIOBJIETBOPEHOCTTA OT paborara. PasrpaHnuaBaiiku MOTHBATOPHUTE
(KOMTO BOJAT JIO YOBJIETBOPEHOCT) U XUTMEHHUTE (AKTOPH (KOUTO MPEeJOTBPATIBAT HEYIOB-
JIETBOPEHOCTTa, HO HE MOTUBHpAT), Xepuodepr noguyepraBa 3HaY€HUETO HA BHTPEIIHUTE ac-
IIEKTU KaTo MPU3HAHUETO U Bb3MOXKHOCTHUTE 3a PACTEX 32 HAChbpyaBaHe Ha MOTUBaLusTa. Kpu-
THLUTE 00aye TBHPJAT, U€ TEOPHsTa ONMPOCTSABA MPEKAJIEHO MHOTO CIOXHHUTE HarjiacH, CBbp-
3aHU ¢ paboTara, U He OTYNTA UHAMBUIYaJIHUTE Pa3inuus BbB Bb3leiicTBUeTO Ha (akTopuTe.t®

TeopusiTa 3a norpedHocTUTe HAa MaKKJIeJ’bH NTOJUYEpTaBa poJisiTa Ha crieHuPUIHUTE
noTpeOHOCTH, KaToO HalpuUMep NOTPeOHOCTTa OT MOCTUKEHUS, IPUHA/ITICKHOCT U BIIACT, 3a CTU-
MyJIMpaHe Ha MoBeieHHeTo. Ta3u Teopus € Hamepuia NpUIoKeHne B 001acT KaTo MOTHBAIU-
ATa Ha CIIY’)KUTEIIUTE U PA3BUTUETO Ha JIMAEPCTBOTO. BBIpekn TOBa TS € OClOpBaHa NOpaau
3aBHCHMOCTTA CH OT CUTYallMOHHUTE (PaKTOPHU U KYJITYPHUTE pa3Inyus B 3HAUUMOCTTA U MPH-
OPUTHU3MPAHETO HA TE€3H MOTPEOHOCTH.

Teopusita 3a camoonpeaeasinero (SDT) ce hokycupa BbpXy BbTpeIIHaTa MOTHBALIUS U
3HAYEHHUETO Ha YJOBJIETBOPSBAHETO HA OCHOBHUTE MICUXOJIOTHYECKH MOTPEOHOCTH OT aBTOHOM-
HOCT, KOMIIETEHTHOCT U CBbp3aHocT. SDT nomyepraBa 3Hau€HUETO HA BETPEIIHATA MOTHBALIMS
3a HaChp4aBaHE Ha JIMYHOCTHOTO U3PACTBaHE U OJIaromnojiydue, KaTo Ipearnoara, 4e cpenara,
MOJIKPEIIAIIA Te3H NOTPEOHOCTH, MOBUIIIaBa BhTPEIIHATa MOTHBALIUS U 00IIaTa yI0BJIETBOpe-
HOCT.

Bcsika Teopust qonprHacs ¢ yHUKaJIHA IEPCIIEKTHBA 32 pa30UpaHeTo Ha MOTHUBAIUATA, KaTo

14 Ryan, R., Deci, E.: Self-determination theory and the facilitation of intrinsic motivation, social development, and well-
being. American Psychologist, 55(1), 68-78 (2000).
15 Pink, D. H. (2009). Drive: The Surprising Truth About What Motivates Us. Penguin.
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nogyepTaBa pa3InyHU aCleKTH Ha YOBEIIKUTE MOTPEOHOCTH U cTpeMexku. ChbBpEMEHHUTE U3-
clieZIBaHUS 00a4e YeCTO ChUETaBaT EJIEMEHTH OT HIKOJIKO TEOPHUH, 32 1a OCUTYPST MO-ISUIOCTHO
pa3zbupaHe Ha MOTHBALIMATA, KATO OTYUTAT CJIOKHOCTTA HA YOBEIIKOTO MOBEIECHUE U B3aUMO-
JEUCTBUETO MEXKIY BHTPEIIHUTE U BHHITHUTE MOTUBATOPH.

2.2. MpouecyanHn MOTUBALMOHHU TeOpPUU

[IponecyaiHuTe MOTUBAIIMOHHH TEOPUH ce (POKYCHpPAT BhPXY TOBa KaK IMPOLECHT HA TOC-
TaBsSIHE U TIOCTUTaHEe Ha [EJINUTE, KAKTO U U3MOI3BaHUTE IPOLEAYPU UITU CUCTEMH, BIUSIST BbPXY
MOTHBALIMATA. 3a pa3iuKa OT TEOPUUTE 3a ChIABPKAHUETO (Karo iepapxusita Ha Macioy win
nBydakTopHaTa Teopust Ha Xepuodepr), KOUTO c€ KOHLEHTPUPAT BbPXY UJICHTU(UIIUPAHETO HA
CHGHI/I(bI/I‘-IHI/I q)aKTopI/I, MOTHUBUPAIIN UHAUBUAWUTC, IMTPOLUCCYATIHUTEC TCOPUMU BHUKBAT B MCXa-
HU3MUTE U CTPYKTYpUTE, KOUTO CTUMYIIUPAT MOTUBaLMsITa. HIKOM OCHOBHM IpOIECyaTHH MO-
TUBALITMOHHU TCOPUHU BKIIHOYBAT:

Teopus 3a mocraBsiHe Ha weau: Tasu Teopus, nomyisspusupana ot Exyun Jlok u I'apu
JlaraMm, momyepraBa 3Ha4CHUETO HA ITOCTABAHETO HA SICHU U MPEINU3BUKATEIHU LEIH 32 MOTH-
BHpAHETO Ha Xopara. Ts nmpeamnonara, 4e KOHKPETHUTE, U3MEPUMHU, IIOCTHKUMH, PEJIICBAHTHU U
00Bbp3anu cbe cpokoBe (SMART) nienu noBuiIaBaT MOTUBalMATA U €(hEKTUBHOCTTA, KATO OCH-
rypsiBar sicHa IOCOKa M 4yBCTBO 32 11eJ1. OCBEH ToBa 0OpaTHaTa Bpb3Ka 3a HallpeIbKa Ha LIEJIUTE
€ OT pelIaBallo 3Ha4eHHE 3a MOALbPKAHE HA MOTUBALIAATA.

Teopus 3a cnpaBersmBoctTTa: Crelicu AxaMc, TeopHuaTa Ha CIIPaBEIIIUBOCTTA ce (POKyY-
cHpa BbpXY CIpaBeUIMBOCTTa HA pabOTHOTO MsCTO. TS TBbpAHM, Y€ Xopara OLEHSIBAT CBOUTE
pe3yaratu (Harpajad, Ipu3HaHUE) CIPSMO BIOKEHHTE OT TSAX CpelncTBa (YCUIIus, MPUHOC) U
CpaBHsBAT TOBA ChOTHOLIEHUE C TOBA Ha JIpyruTe. AKO Te Bb3IpUeMar AucOananc Uil Hecrpa-
BEJUIMBOCT, HE3aBUCHUMO JAJIM Ca HEJOCTAaThYHO WM IIPEKAJICHO Bb3HAIPAJICHU B CPABHEHUE C
IpyTUTE, TOBA MOKE Ja IOBEJE 0 IPOMEHU B HUBATa HA MOTHUBALIMA U ITIOBEICHUETO, 3a J1a Ce
BB3CTaHOBM BH3IPUEMAHATA CIIPABEITUBOCT. !’

Teopusi Ha ouakBaHusiTa: TeopusTa 3a ouakBaHusATa Ha Buxrtop Bpym ce dokxycupa
BBpPXY YO€XKJIEHUETO, Ye Xopara ca MOTUBHPAHU OT OYAaKBAHUATA CU 32 PE3YITATUTE OT CBOUTE
neiictBus. Ta npeanosnara, 4e Tpu pakTopa BAUSAAT BbPXY MOTUBALMATA: OuakBaHe (yOexIeHue,
4ye YCHIIMSTA LIE I0BEAAT A0 PE3YyNITaTH ), MHCTPYMEHTAIHOCT (yOexaeHue, 4e pe3yinTaTuTe e
JI0BE/IaT 10 HarpaJiy) U BaJIGHTHOCT (CTOMHOCT, MpHUiaBaHa Ha OYakBaHUTe Harpaau). UuauBu-
JUTE Ca MOTHUBUPAHM, KOTATO BSPBAT, Y€ YCUIIUATA UM L€ JOBEJAT J10 KEJIAHU PE3YJITATH.

Teopusi Ha oyakBaHuATa 3a MoTuBanuaTa: JlaitmbH [loprep u Enyapn Jloynsp paspa-
00TBaT Ta3u TEOpHUs, Karo pa3lIMPEHUE U YCHhBHPIICHCTBAHE HAa TEOPUITA HAa OYaKBaHUATA HA
Bukrop Bpym. Tsaxnara Teopust ce ¢pokycHupa BbpXy poJisiTa Ha OYaKBaHHUTA, HHCTPyMEHTAl-
HOCTTa ¥ BaJICHTHOCTTA IIPH OTIPE/IETHETO Ha MOTHBALIMATA HA UHAUBH 1A, TOJO0OHO HA MOJielIa
Ha Bpym.Teopusra Ha [loprep u Jloynsp noguepraBa BaXXKHOCTTAa Ha OTYMTAHETO HA WHIUBU-
NyaTHUTE BB3NPUATHUS, YOSIKICHUS U HUBA Ha YIOBJIETBOPEHOCT NpU pa30MpaHeTo U MOBHUIIIA-
BAaHETO Ha MOTUBAILMATA B OpranusamuuTe. '

TeopusiTa 3a nmoacujaBanero, pazpadorena ot b.®. Ckunbp, ce 0OCHOBaBa Ha MPUHITUIIA,
4e MOBEACHUETO CE BIUsSE OT MOCIEACTBUATA, KOUTO IO cieaBar. Ta3u Teopus mpeamnosara, 4e
MOBEJICHUETO, TIOCTIEIBAHO OT JKEJIaHW MOCIEeIUIH, € MO -BepOosATHO Ja ObJe IMOBTOPEHO,
JIOKaTo MOBEJAEHHUETO, MOCIEIBAHO OT HEXEJaHU IMOCIEANIIN, € MO-MaJIKO BEepOSITHO Ja Obie

nosropeHo.

16 Bargh, J. A., & Gollwitzer, P. M. (1994). "Integrating Motivation into Decision Support Systems: A Theoretical Frame-
work." In J. D. Gould & M. J. Atkinson (Eds.), "Motivation and Cognition: Interactions in Social Behavior" (pp. 263-285).
American Psychological Association.

1" Bommel, P., Bruskiewich, R. M., & Gascuel-Odoux, C. (Eds.). (2011). "Decision Support Systems in Agriculture, Food
and the Environment: Trends, Applications and Advances." Springer.

18 Duckworth, A. (2016). "Grit: The Power of Passion and Perseverance." Scribner.

19 Kahneman, D. (2011). "Thinking, Fast and Slow." Farrar, Straus and Giroux.
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Teopusra 3a moACHUIBAHETO MPENOCTaBs LIEHEH MOIVIe BbPXY BIUSHUETO HA MOCIEACTBH-
ATa BbPXY MOBEIEHUETO U € OT 0COOCHO 3HaYCHUE B KOHTEKCTA Ha yIpaBJICHUE Ha IIepcoHala U
MOTHBAIIMS B OpraHU3aLUUTE.

TeopusiTa Ha camoonpeesIHETO € IICUXOJIOTHYecKa Teopus, pa3Bura ot Enyapa Jlecu u
Puuapn Paiibn. Teopusita pasmiexia BbTPEIIHUTE MOTUBALIMOHHH CHUITU, KOUTO BIUSSAT HA YO-
BeIIKaTa MOTHBaLus 1 Onaromnonyyue.Criopes TeopusiTa Ha CaMOOIIPEICIITHETO, YIOBIETBOPE-
HUETO Ha TE3H TPU MCUXOJIOTUYECKU MOTPEOHOCTH € ChIIECTBEHO 32 BbTPEIIHATa MOTHBALIHS,
ONITUMAITHOTO PA3BUTHE U IICUXOJIOTMYHOTO OIaronoiaydune.

Teopusra Ha camoonpeAeNHEeTO MPEA0CTaBs MOJIe3Ha paMKa 3a Ch3/JaBaHe HA MHOBATUBHU
U TIOAKPEISIINA OOKPHKEHHUS KaKTO B YUeOHHTE MHCTUTYLMH, Taka U B opranuzamunre. Cbe
CBOETO (POKyCHpaHe BbpPXY BbTPEUIHUTE MOTUBALIMOHHU (DAKTOPHU, T MOJUEpPTaBa BaXKHOCTTA
Ha yIOBJIETBOPSIBAHETO HA MCUXOJIOTMUYECKUTE MOTPEOHOCTH HA MHIUBHIUTE 32 TIOCTUTaHE Ha
BHCOKM HUBA HA MOTHBAIMs U Onaromnomyydne. 2

[IponecyannuTe MOTUBAIIMOHHN TEOPUH MPEICTABIABAT IICHEH IOAXO 3a pa3OupaHe Ha
BJIMSTHUETO HA MPOLECUTE U CUCTEMHUTE BbPXY MOTHBALUATAa HAa MHAMBUAWUTE. Te3u Teopuu
MIPEIOCTaBAT MHCANTH 3a TOBA KAK [TOCTaBSHETO HA LI€JIM, Bh3IPHUATHETO 3a CIPABEIMBOCT U
OYaKBaHUsATA 3a pe3ylTaTH GopMHUpaT MOTHBAIMATA B paboTHATa cpefa.

3.1. Bupose MOTUBALMUOHHU MmoAaenu

Hma mHOTO pas3iiniiy MOJIECJIN 3a 00siCHSIBaHE Ha MOTHBALMATA, KaTO BCAKA OT TAX IOAYCP-
TaBa Pa3JIMIHU aCIICKTU U (l)aKTOpI/I, KOUTO BJIMAAT HA TOBA KaK XO0paTra C€ MOTHBUPAT. ETo Hsaxon
OT OCHOBHHUTC BUJAOBC MOTHBAIIMOHHH MOJCIIN

L. Teopuu Ha morpedHocTuTe: Te3u Moneny, BKIOUUTEIHO HepapXusara Ha Io-
TpeObHOCTUTE HAa Macnoy, ce hokycupar BbpXy OCHOBHUTE MOTPEOHOCTH, KOUTO MOTUBUPAT
xopara. Te npennarar uaesTa, 4e xopara ce CTpEMSAT KbM YIOBJIETBOPSIBAHE HA ONIPEEICHU
HUBA OT MOTPEOHOCTH, KaTO (PU3MOJIOTUYHU, CUTYPHOCT, IPUHA/IIEKHOCT, YBaXXEHUE U Ca-
MOAKTyaJIN3aLusl.

2. IIpounecyannu Momenu Ha MoruBanusaTa: Tesu monenu, karo Teopusara Ha
ouakBaHeTo Ha Bpym u Teopusita Ha nenute Ha Jlok u JIelTbMm, ce poKycupar BpXy Mpo-
LIECUTE U MEXaHU3MHTE, KOUTO BOJAT 1O MOTUBALIMS U TOCTUTaHE Ha 1esId. Te 00MKHOBEHO
Ce KOHILICHTPHPAT BbPXY Bb3IIpUETaTa BPb3Ka MEXKY YCHIMETO, IIPEICTABIHETO U PE3yNITa-
TUTE, KAKTO U BbPXY BbTPEIIHUTE OYaKBAaHUS U CTUMYIIH.

3. Teopuu Ha camoonpenensinero: Te3u Monenu, 6a3upaHu Ha TeOpuUsATa Ha ca-
MoomnpezaensHero Ha Jlecu u PaitbH, ce hokycupar BbpXy BbTPELUIHUTE MOTUBALIMOHHH (akK-
TOPH KaTO aBTOHOMMSI, KOMIIETEHTHOCT U CBbP3aHOCT. Te M3cienBar Kak MOAKPENSHETO Ha
TE€31 BbTPEIIHU NOTPEOHOCTH BIIMsAE HA MOTUBALMATA, AHTAXKUPAHOCTTA U OJIarONoIydreTo.

4. Teopun Ha MoaACHJIBAHETO U HAKA3BaHETO: Te3u Moneny, BKIFOUATEIHO TEO-
pusiTa Ha noacuiaBaHeTo Ha CKUHBD, pa3miekaaT Kak pa3IndHy BUI0BE NOACUIBaHUS (TI0-
JIOXKUTENIHU, OTPULIATEIIHN) U HaKa3aHHs MOTaT /1a BIUSAT HA KeJIaHUTE WU HEeXKeJIaHH T10-
BEJICHYECKH MOJIEIIN.

3. ConmayiHo-KyJTYpHH Mogeu: Te3u Monenu ce pokycupar BbpXy TOBa Kak Co-
[ajHaTa cpefia, KyJaTypara ¥ COUUATHATE B3aUMOJEHCTBHSI OKa3BaT BIUSHUE BbPXY MOTH-
BarusATa. Te M3cienBaT Kak OOLIECTBOTO, COIMAIHUTE OYAKBAHMUA M B3aUMOJEHCTBHITA
MeXy Xopara GopMupaT MOTUBALIMOHHUTE UM CHIIH.

Bceeku ot Te3u Moaeny npeAcTaBs yHUKaIHA IIEPCIIEKTUBA BbPXY MOTUBALIUATA U MOXKE J1a

20 Deci, E., Koestner, R., Ryan, R.: A meta-analytic review of experiments examining the effects of extrinsic rewards on
intrinsic motivation. Psychological Bulletin, 125(6), 627-668 (1999).

Asmopegpepamu Ha ducepmavuu 2024(1) 51-99



61 Examepuna Llonarnosa

ObJIe MPUJIOKEH B PA3IMUHU 00JIACTH, KaTo 00pa3oBaHue, paboTa, COPT U JIMYHOCTHO Pa3BH-
tue. KoMOMHMpaHeTo 1 M3MOI3BaHETO Ha TE3U Pa3HOOO0Pa3HU MOJIEIIH MOXKE J1a PEI0CTABH 110~
IIAIOCTHO pa3OMpaHe 3a TOBa, KaK XOpaTa ce MOTHBHpAT. >

MonebT Ha HKOHOMHYECKH PAIMOHAJHHUS Y0BEK € 4acT OT MKOHOMHYECKAaTa TEOpHs,
KOMTO IpeAroara, 4e Xxopara BUHaru JAeUcTBar 110 Ha4uH, KOUTO MAKCUMU3HMPA TEXHUS JTUYCH
MHTEpEeC WM nossa. To3u Mozel npearnosara, 4e MHAUBUINTE ca pallMOHAIHU U B3€Mar pelie-
HUS, KaTo CpaBHSABAT PA3IMUHU BB3MOXKHOCTH M M30MpaT Ta3M, KOATO UM JlaBa Hail-rojasma
I10J13a WM YIOBIETBOPEHHUE.

MopenbT HA COLHAJIHO OPHEHTHPAHUSA YOBEK CE OTHACS 10 UJIEATa, Y€ XOpara ca CUJIHO
BJIMSIHU OT COLIMAIHUTE (aKTOPU, CTOMHOCTH, UJIEM U HOPMH B IIpOlieca Ha B3eMaHe Ha pelle-
HUs. B TO3u Mozen, MHIMBUIUTE HE CE pa3NIeKAaT CaMO KaTo CTPEMSIIHN C€ KbM MaKCUMHU3H-
paHe Ha JIMYHATa CH I10JI13a, a ChILO TaKa Karo COLMAJIHU ChIIECTBA, KOUTO Ca BrpaJieHH B 00-
LIECTBOTO U C€ OPUEHTUPAT CIPSIMO COLMATIHU BIUSHUS.

MoaensT Ha caMOOOHOBSIBAHETO € TEOPETUUYEH IOAXOJ, KOMTO ce (OoKycupa BbpXY IO-
CTOSIHHUS [TPOLIEC HA JINYHO Pa3BUTHE U pacTeX Ha MHAMBHAA. To3u Mojien ce Oa3upa Ha UjedTa,
4e Xopara uMaT BbTPEIIHA CKIIOHHOCT KbM Pa3BUTHE, YCHbBBPLICHCTBAHE U [IOCTUTAHE HA CBOU
IIbJICH MOTEHIHa.?

Koraro roBopum 3a KoMIJIeKceH MojieJ B 00JIacTTa Ha MOTUBALMATA, YECTO Ce UMa Mpe-
BUJI MHTETpaLMSITA HA PA3JINYHU TEOPUU U TIOAXOAM 3a OOSICHEHNE HAa MOTUBAluATa. To3u noj-
XOJI M3IM0JI3Ba KOMOMHAIMS OT Pa3IMUHU TEOPUHU U MOJENH, 3a J1a 00ACHU pa3sHOOOPa3HeTo U
CJIOKHOCTTA Ha YOBELIKAaTa MOTHBALUSI.

KoMIekcHUAT Mozien MOKe J1a BKJIFOUBA €JIEMEHTH OT PA3JIMYHU TEOPUU Ha MOTUBALUATA,
KaTo HepapxusTa Ha oTpedHocTUTE HAa Macioy, TeopusiTa Ha O4akBaHeTo Ha Bpywm, Teopusra
Ha camoonpezesnsHero Ha [ucu u ap. Llenra e na ce npeioxu No-mUpOKo U AETAHIHO pa3ou-
paHe 3a ToBa Kak ce (popmupa, HoAIbpKa U KOHTPOJIMPA MOTHBAIMATA HA XOPaTa.

SIMOHCKHMAT MoOJeJ] 3a MOTHBALUA YECTO € aCOLMUPAH ChC CHEUU(UYHM ACHEKTH Ha
STIOHCKAaTa KOPIIOPATUBHA KYITYypa U yIpasieHue. To3n MOJEN Ma YHUKAJIHA XapaKTepUCTUKH,
KOMTO C€ pa3jinyaBar OT 3alaJHUTE MOICIIA U CE OCHOBABAT HA TPAJULIMOHHUTE SAMOHCKU LICH-
HOCTH Y IPUHIIUIIY.

SInoHCKUAT MOJEN 3a MOTUBALIMS ChbUETaBa TPAAULIMOHHUATE STIOHCKU LICHHOCTHU ChC ChBpE-
MEHHHTE CTPATErMy 3a YIPABJICHHE U MOTHBALMA. EJHAa OT KIIFOUOBUTE XapaKTEPUCTHKU Ha
TO3H MOJIeJT € POKYCHT BbPXY KOJEKTHBH3MA U TPyIIOBaTa OTTOBOPHOCT. BMecTo nHAMBHTya-
HaTa U35Ba, AMOHCKUTE PAOOTHULIM Ca HaChpUYaBaHU J1a MUCIIST U JefCTBAT B MHTEPEC Ha Iisij1ara
rpyna uiad opraHusanvs. To3u acleKT Ha MOTHBALMATA ITOAYEPTaBa B3aMMO3aBUCHUMOCTTA U
Ba)KHOCTTA HA yCHENHOTO (QYHKIMOHUpAHE Ha eKuTa. >

JBITOCPOYHHAT MOAXOA KbM MOTHUBALIMATA € CHIIO KIII0YOBA YEpTa HA AMOHCKATa KOPIIO-
paruBHa Kyintypa. KoMnaHuuTe MHBECTHpPAT B 0OyyeHUE U PAa3BUTHE HA CBOUTE CIIY)KUTEJH,
KaTo I'¥ OJIIOMAarar B U3rpakIaHeTo Ha IbIr0CpOYHa Kapuepa B opranusanusara. Tosa cb3iaBa
MO-TOJIsIMAa CTAOMITHOCT U NIPEJAHOCT CpeJl IIEPCOHANA.

ArpecHsiTa Urpae CcjI0XHa U MHOTOILIACTOBA POJIi B MOTUBALlMOHHMS IIPOLIEC HA YOBEKA.
Brrpeku ye arpecusTa 4ecTo ce CBbp3Ba C HETAaTMBHHU KOHOTALlMH, TS MOXKE Ja Ob/ie BaXeH
(akTOp B MHOXECTBO KOHTEKCTH U CIIEHAPHH.

Baxno e na ce orGenexu, ye arpecusiTa He BUHarl € KOHCTPYKTUBEH MOTHBALIMOHEH (ak-
TOP U 4e yIpaBJICHUETO U pa30MpaHeTo i ca KIIOYOBH 3a MOIbPKaHe Ha 3APaBOCIOBHU U IPO-
NYKTUBHHU OTHOLIEHMSI KaKTO B JINYEH, Taka U B Ipo¢eCHOHAaJIEeH TUIaH.

ArpecusTa, BBIIPEKH CBOUTE OTPHUILIATETHN KOHOTAIIMH, MOXKE J1a ObJe pasmiekaaHa Kato
CJIO’KEH MEXaHU3bM, KONTO IefiCTBa KaTo peaklys Ha pa3InyYHU BbTPEIIHHU U BHHILIHU (PaKTOPH.
Pazbupanero Ha ponsiTa i B MOTHBAI[MOHHMSI MTPOLEC MPEJOCTaBs Bb3MOKHOCT 32 aHAJIM3 Ha

2L Deckers, L. (2014). "Motivation: Biological, Psychological, and Environmental." Routledge.
22 Heckhausen, J., & Heckhausen, H. (2010). "Motivation and action.” Cambridge University Press.
2 Porter, L., Lawler, E.: Managerial Attitudes and Performance. Homewood, IL: Dorsey Press (1968).
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YOBEUIKOTO MOBEICHUE B PA3INYHU KOHTEKCTH.

B cdepara Ha camozamuTara, arpecusitTa MOXKe Ja Ce€ TMOSBU KaTo pe3yATaT Ha MHCTHHK-
THBHU pEaklMM TMpHU yCelllaHe Ha 3arjaxa. 1oBa € eCTEeCTBEHA peaklus Ha OpraHu3Ma 3a
noJIbpKaHe Ha pu3nueckara U eMouroHanHa 6e3onacHoct. [lo3HaBaHETO HA TO3M acMeKT Ha
arpecusita o3BoJisiBa Mo-100po pa3dupaHe Ha TOBa, KAKBO MOTHBHPA XOpara Ja ce 3aluTaBar
B Pa3IMYHK CHTyaruu.?*

B koHTekcTa Ha collMaIHUTE B3aUMOACHCTBHUSI, arpecusiTa Moxe Ja Ob/ie N3M0I3BaHa KaTo
CpE/CTBO 3a YTBBPKAaBaHE Ha COLMAIHATA MO3UIMs. B coumannu rpynu, koH(QIuKTUTE 32 pe-
CypCH, BJIACT U MIPU3HAHUE MOTaT /1a JOBEJaT O arpeCUBHU PEaKlIUU, KaTo Te3U PEaKINH CITy-
’KaT KaTo MEXaHU3bM 32 PETYIMpPAHE Ha COLlMaJIHATa INHAMUKA.

Cwpio Taka, arpecusiTa Moxke J1a ObJie U3MOJI3BaHa U KaTo M3pa3 Ha CTPEMEX KbM JTOCTH-
rase Ha 1enu. B koHKypeHTHa cpelia, KbJIETO PECYPCUTE ca OTPaHUUYEHH, arPECUBHOTO IIOBEE-
HUE MOKE J]a ObJIe CTUMYIIMPAHO OT KEeJaHUETO 3a MPEOJI0JIIBaHe Ha KOHKYPEHTUTE U MOCTH-
raHe Ha ycrnex. B To3u KOHTEKCT, arpecusita MoKe Ja ce€ pa3mex/ia KaTo CPeiCTBO 3a Noauep-
TaBaHe Ha JINYHATa KOMIETEHTHOCT.

Brripeku ToBa, € BaXKHO /1a ce 0TOeNeXKH, Ue HEKOHTPOJIUpaHaTa U JeCTPYKTUBHA arpecus
MOJKE J1a UMa CEpUO3HU HETaTUBHU MOCIEANIIN KaKTO 32 MHIMBU/IA, TAKa U 32 00ILIECTBOTO KaTo
Ls710. YIPaBICHUETO Ha arpecusiTa, Karto ce pa30epe KOHTEKCThT U IPUUMHUTE 3a]1 Hesl, € KIIto-
YOB €JIEMEHT B U3TPAKJAHETO Ha 3/paBU U MPOIYKTUBHU MEKIYTNYHOCTHUA OTHOIICHUS.

3.2. U3sBogm Ha nbpBa rasa

OO6o001eHreTo Ha posIsiTa Ha MOTHUBAIMATA B YOBELIKOTO IIOBE/ICHHE Pa3KpHBa MHOKECTBO
CIIOKHH M B3aMMOCBBP3aHH acnekTH. OT TEOPETHUHUTE MOJISNIM Ha MOTHBAIHS KaTo Hepapxu-
ATa Ha MOTpeOHOCTHTE Ha Macioy, Ipe3 COMATHUTE U eKOHOMUYECKHA MOJIEIH, JI0 SSTOHCKUS
MOJIEN ¥ POJIATa Ha arpecHsTa, BCHUKU T€ BHACST Pa3HOOOpas3ue B pa30upaHeTo Ha TOBA, KOETO
MO/ITUKBA U BIIUSIE HA XOpara.

O6o0061eHaTa KapTUHA IOAYEPTABA, Y€ MOTUBALUATA € TUHAMUYEH ()EHOMEH, B3aMOCBBP-
3aH C BbTPEILIHH U BHIIHU (DaKTOPH, KYITYPHH BIMSHUS U COLIMATHU KOHTeKCTU. Pa3OupaneTo
Ha TO3U Pa3HOOOpa3eH XapaKTep MOXKE Jja TIOCITYXKH KaTo OCHOBA 3a Ch3/1aBaHE Ha MO-IISIOCTHU
U MHTETPUPAHU CTPATETUH B Pa3IMYHU 00JACTU HA )KMBOTA - OT YNpPaBJICHUETO Ha MepcoHaia
710 00pa30BaHUETO U MEXKTYIMIYHOCTHUTE B3aMMOJICHCTBHSI.

% Locke, E. A., & Latham, G. P. (2004). Motivated cognition: Effects of reward and emotion on cognition and action.
Handbook of motivation and cognition, 1, 509-549
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IMABA 2: TEOPETUYEH ACNEKT HA TEOPUATA
3A B3EMAHE HA PELUEHUA

O0ma undgopmanus 3a TEOPUATA HA B3eMAHETO HA pelIeHUs

B cBosiTa CHIIHOCT TEOPHATAa HA PELICHUATA CE 3aHMMaBa C TbHKOCTUTE Ha YOBELIKOTO
[I0O3HAHUE U MOBEACHHE, KAKTO U C IMHAMUKATa Ha B3aUMOJICHCTBUATA MEXKIY PAllMOHATHUTE
areHTH. T4 npu3HaBa NPUCHILUTE IPEIU3BUKATENICTBA, IIPE KOUTO ca U3IIPaBEHU XopaTa 1 op-
raHU3alUUTe, KOrato ce JBMXKAT B IIPOCTPAHCTBA 32 B3EMAaHE Ha PEILLUEHUS, U3IIbIHEHU C He-
CUTYPHOCT, HeI'bJIHA HH(pOpMaLUs U IPOTUBOPEUHBH LIEIIH.

Teopusita 3a o4akBaHaTa MOJE3HOCT, OCHOBOIIOJIAralla KOHLEMNIH B TEOPHUATa Ha pellie-
HUSATA, TBBP/IH, Y€ B3EMALUTE PEILICHHS CE CTPEMSIT J1a MAKCUMHU3UPAT OYaKBAHOTO yJIOBJIETBO-
peHHe UK nevanda, KaTo OTYUTAT KAaKTO BEPOSITHOCTUTE, TaKa U MOJIE3HOCTTA, CBP3aHHU C pa3-
JMYHUTE pe3ynTaTy. bailecoBara Teopus Ha pellIeHUATa pa3lIMpsABa Ta31 paMKa, KaTo BKJIIOUBA
UTEPATHBHOTO aKTyaJM3UpaHe Ha yOSKICHHUATA B OTTOBOP Ha HOBA MH(OPMAIUS, OTYMTANKI
IIPOMEHSIIIMS CE XapaKTep Ha KOHTEKCTa Ha peleHusTa. Teopusra Ha UTPUTE, OT Ipyra CTpaHa,
M3y4aBa CTPaTErMueCcKUTE B3aUMOICHCTBUS, IPU KOUTO U300PBT HA €1H OT B3EMAILUTE pelle-
HUS BIIMSE BbPXY PE3YJITAaTUTE HA APYrUTE, KaTO MOJYepTaBa B3aMMO3aBUCUMOCTTA, IPUCHILA
Ha MHOTO CLIEHApUU 3a B3€MaHE HA PELICHHUS.

B T03u KOHTEKCT TEOPETUYHOTO U3CIIe/BAaHE Ha TEOpUATA HA PEIICHUATA HE CaMO IPeJIo-
CTaBs aHAIUTUYHUA WHCTPYMEHTH, HO U CIIOMAara 3a IMo-IbJIOOKOTO pa3OupaHe Ha KOTHUTHB-
HUTE, ICUXOJIOTMYECKUTE U COIMATHUTE H3MEPEHHs, KOMTO (hOpPMHUpAT HAlIUTe H360pu.2>

TeopusiTa Ha B3eMaHETO Ha PELICHU € ChILO TaKa B TACHA BPb3Ka C IIOHATHUETO 32 paluo-
HAJIHO B3€MaHe Ha PELIeHUs, KbIeTO HHANBUIANTE HJIM OpraHU3alUUTe ce CTPEMST Ja u30upar
ONTHMAJIHK Pelenns, 00yCIOBEH) OT HATMYHATa HHQOPMAIIUS H [eJUTe, KOUTO Hpeciensar.?
PanoHanHusAT NOIX0/ BKJIIOUBA U3IOJI3BAHETO HA JIOTMYECKU CTHIIKH, OLIEHKA HA PUCKOBETE
U MpeABMK/IaHe Ha TIOCIIEeICTBUATA Ha B3eTUTE perieHns. OCBeH ToBa, TEOpHUsATAa Ha pEIICHUSTa
JOTIPUHACS U 3a U3Y4YaBaHETO Ha ACMEKTH KAaTO STUYHUTE JUJIEMH, COLUATHUTE BB3IECHCTBUSA U
BJIUSIHUETO Ha KyATYpHUTE (GaKTOpU BbPXY Ipolieca Ha B3eMaHe Ha pelieHus. To3u uHTerpa-
THUBEH MOAXOJ JONBJIHUTEIHO NOJYEPTaBa BAKHOCTTa Ha KOHTEKCTA, B KOMTO c€ M3BbpIIBA
B3€MaHETO Ha PELIeHUs, U HachpyaBa MO-LIIMPOKO pa3dupaHe Ha B3aUMOJIECHCTBHETO MEXKIY
VHIMBUINTE U TEXHUTE PENICHUs B PA3TMUHK 00NACTH HA KUBOTA. 2’

Teopusita Ha B3eMaHETO HA pEIIEHUs CHLIO TaKa U3C/Ie]Ba KOHLEHIMH KaTo 'CHUCTeMa-
TUYHU €(EeKTHBHU pelleHus" W "OrpaHWdYeHo pallMoOHAIHO B3eMaHe Ha pemieHus". B mbpBus
Cllydaid, TeopusiTa pasriexk/ja Kak pelieHusara MoraT Aa 0bJaT CTPYKTypUpaHU U ONTHUMM3H-
paHU B PaMKHUTE Ha ONPEJEICHU CUCTEMAaTUYHU METOJU, JOKAaTO BbB BTOPHs CiIydail ce MpH-
3HaBa OrPAaHUYECHOCTTA HA PECYPCUTE U NHPOPMALIUATA, C KOUTO Pa3MoiaraT B3eMalluTe pelie-
Hus. To3u moaxon MprU3HaBa, 4e Xopara 4ecTo MpUOArBaT 10 CTpaTeruy 3a ONTUMU3ALUS, KO-
UTO Ca IPUJIOKUMH B YCJIOBHSI HA OTPAHUUYEHOCT U HECUTYPHOCT.

2.1. NoHATUA, CBbpP3aHU C B3eMaHETO Ha pelueHus

B Ta3u rmasa e pasriacaaMe OCHOBHU IMOHATHA, CBbpP3aHHU C B3CEMAHCETO HAa PCHICHUS, KO-
HTO CJIY>KAaT KaTO CTPOUTCIIHU 0JIOKOBE 3a IMO-HATaTBIITHOTO H3CJICABAHC HA TCOPCTUIHUTC acC-
IICKTHU Ha TCOpHATA HA PCUHICHUATA.

% Burchard, B. (2014). "The Motivation Manifesto." Hay House.

2 Checland P. B. Models Validation in Soft Systems Practice // System
Research. 1995. Vol. 12, Ne 1. P. 47-54.

27 Burchard, B. (2014). "The Motivation Manifesto." Hay House.
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[IepBHUYHO, BAXXHO € 1a pa3depeM IMOHATHETO 32 "'MPUHIUI HA OYaKBaHaTa moJ3a,"
KOETO MPE/IoJIara, Ye B3eMaIllUTE PEIICHUsI C€ CTPEMSIT JJa MaKCUMU3UPAT O4aKBaHATA CU YJI0-
BJICTBOPEHOCT WJIM NIeuasba, KaTo B3eMaT IpeIBU/] BEPOSITHOCTUTE U TIOJ3UTE HA PA3IUYHU pe-
3yaTtatu. OCBEH TOBa, I C€ 3aM03HaeM ''TeopusiTa HA BEPOATHOCTHTE,' KOSTO MPEAOCTaBs
(dbopMarieH MoJien 3a U3MEPBAHE HA HEONPEICIICHOCTTA U BEPOSATHOCTTA HA HACTHIIBaHE Ha pa3-
muaan crOuTHs. KoMiiemenrapHo, '"0aliecoBaTa Teopusi Ha pemieHus" mperIocTaBs pamMKa
3a OOHOBSIBaHE Ha YOEXKICHHATAa B CBETJIMHATA HA HOBAa MH(OPMAIIHS, KOETO € OT ChILIECTBEHO
3HAQUYE€HHE TPHU CIPABSIHETO C MpoMeHsM ce cutyanu. C Te3u KOHLEMIUU KAaTo OTIpaBHA
TOUYKa, HUE C€ BIyCKaMme B MO-IBJIOOKOTO M3yyaBaHE HAa TEOPETUYHUTE aClEeKTHU Ha TEOpHUsTa
Ha perueHusTa.?

Csl110 Taka, 1Ie ce 3al03HaeM U ¢ ''TeopusiTa HA Urpure'', KOSTO MPEACTABISIBA MOIIEH
WHCTPYMEHT 32 aHAIN3 HA CTPATETUYECKUTE B3aUMOJCHCTBUS MEXKY pa3JIMUHU areHTH.

OcBeH aHanM3a Ha TE3U TEOPETUYHH KOHIIEMIINU, € HAlpaBeH U 0030p Ha MPUIIOKEHHUITA
UM B Pa3JIMYHU 00JIACTH KATO MKOHOMHKA, OM3HEC U COITUATHU HAYKH.

B nonbiHeHre KbM U3JI0KEHUTE KOHLENIMU € 00bpHATO BHUMaHHE U Ha BaKHOCTTA Ha
""yueHeTo OT onmuTa'" B Mpolieca Ha B3€MaHe Ha pelieHus. To3u acnekT nojguepraBa Heo0Xo-
JUMOCTTA OT MOCTOSIHHO Pa3BUTHE U ChOOpa3siBaHe ¢ JUHAMUKATa Ha OOCTOATEICTBATA, KAaTO
Ce€ CTPEMHM KbM MO-€(PEKTUBHO B3EMaHE Ha PEIICHUS B PA3JIMYHU CUTYaIUH.

OO0bpHaATO € BHUMaHKE U Ha BPb3KaTa MEX/ly TEOPUSITA HA PellIeHUsITA 1 HHOBALIMUTe.
B cBernimnaTa Ha OBp3UTE TEXHOJIOTUYHH MPOMEHHU U MOCTOSIHHOTO Pa3BUTHE Ha OOIIECTBOTO,
B3E€MAaHETO HA MHOBATHBHH M YCIIEUIHH PEUICHH U3UCKBA MHTETpaIis HA TEOPETHYHHU MO3HAa-
HUS ¢ KPEAaTUBHOCT U aJJalITUBHOCT.

2.2. CurypHOCT Ha pe3yaTaTuTe OT B3eTUTe peLlueHusn

CurypHocTTa Ha pe3ynTaTuTe, IPOU3TUYAIIN OT B3€TUTE PEILICHUS, IPEICTABIIsBA KIIOUOB
acIeKT B 00JIaCTTa Ha TEOpHsITa Ha peleHusaTa. Ta3u riasa e ce 3all03HaeM ¢ KOHILETILUU 1
METO]I, HACOYEHHU KbM YNPaBJIEHHETO Ha PUCKA U OCUTYPSBAHETO HA HAJACKIHU pe3yiaTaTu
Ipu B3emaHeTo Ha pemeHus. llle pasrnename Moaenu 3a OLEHKAa HA PUCKA, KOUTO BKIJIIOYBAT
BEPOSATHOCTHH Pa3Mpe/leleHHs] U CTATUCTUYECKH METO/H, C LieJ ITPEeIBUKIaHe U OlICHKa Ha Be-
POATHOCTTA 32 Pa3IHYHH U3X0u. >

Jlpyr BaxeH acleKT Ha CUTYPHOCTTa Ha pe3yJITaTUTE € CBbp3aH C ''Bb3NpHEeMAaHETO HA
uHopmanus" . OCHOBHHUSAT BBIIPOC TYK € KaK PEIIUTETHUTE CUCTEMH ChOUpaT, 00paboTBat u
MHTEpIpeTHpaT nH(popmanuTa, 3a 1a GopMupaT OCHOBATA 3a B3eMaHe Ha penieHus. Pasrnena-
HUTE Ile ObJaT TEXHUKH 3a yIpaBiieHHe Ha MH(OpMalUATa, BKIIOUUTETHO (UATpUpaHE Ha
JAaHHU, CTATUCTUYECKU aHAJIN3 U MallIMHHO 00y4YeHue, ¢ OrJIe]] Ha NoJ00psiBaHE Ha Ka4YeCTBOTO
¥ JOCTOBEPHOCTTA HAa HH(OPMAILMOHHATa OCHOBA.

Hakpas, e ce 06chu BIUSHUETO HA "'"MOpAJHUTE H €eTHYHUTE acCleKTH' BbpXY CUTyp-
HOCTTa Ha pe3yaTaTuTe. B3eMaHeTo Ha peleHus He € CaMO TEXHUUYECKHU MTPOLEC, HO U BBIIPOC
Ha [IEHHOCTH ¥ €TUYHH MIPUHIIUIIH.

[TomuepTaBaiikyu Ba)KHOCTTa Ha CUTYPHOCTTA Ha pe3yJITaTUTe, TpAOBa Ja pasriegame ChIo
n "ynpaB/ieHHEeTO Ha HeomnpeaeaeHocTTa'. B3eMaHeTo Ha penieHus: 4ecTo ce U3BbPIIBA B
KOHTEKCT, KbJIETO HEOIIPEIEIIEHOCTTA U HENpeIcKazyeMocTTa ca Hen3oexxHu. Llle npoyunm me-
TOJY U MOJIEJIM 32 YIIpaBJIeHUE HA TO3HM BUJ HEONPEIEIEHOCT, KaTo ce poKycHpame BbpXY TOBa
KaK PELIUTEeIHUTE CUCTEMH MOT'aT Ja alaliTupaT CBOMTE CTpAaTEruy U MPOLECH, 3a Ja ce cIipa-
BAT C IPOMEHJIMBUTE YCIOBHS U (PaKTOPH.

B nonbnHeHue, mie 3acerieM M ''MCHUX0JI0rHYecKuTe acneKkTu' Ha B3€MAaHETO Ha pellle-
HUS U TAXHATa POJIsl B CUTYPHOCTTA Ha pe3ynraTure. HoBEUIKUAT GaKTop, BKIIOUYUTEITHO €MO-
L[MU, KOTHUTUBHU TpeyOeXIeHNs U JIUYHU IPEeIIOYNTaHHs, MOXKE J1a OKa3Ba BIUSHUE BHPXY

28 Carver, C. S., & Scheier, M. F. (2001). "On the Self-Regulation of Behavior." Cambridge University Press.
29 Checland P. B. Models Validation in Soft Systems Practice / System

Research. 1995. Vol. 12, Ne 1. P. 47-54.

%0 Cialdini, R. B. (1984). "Influence: The Psychology of Persuasion." HarperCollins.
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Ipolieca Ha B3eMaHe Ha PELICHUs U 1a BOJH J0 U3KPUBSBAHUS B OLIEHKATa HA PUCKA U Bb3MOX-
HOCTHUTE.

B xoHTekcTa Ha MHpOpMANMOHHATA CUTYPHOCT, e 00CHIUM U ''TeXHOJOrHYHHTE ac-
nekTH' Ha B3eMaHeTo Ha pelieHus. Cbe ChbpJeuHaTa Pojisl HAa TEXHOJIOTMUTE B ChBPEMEHHATA
JMHAMHUKa Ha B3€MaHETO Ha PEIICHUs, BbBEXK/IAHETO Ha MHOBAIMM KAaTO aBTOMAaTH3allMsl, U3-
KYCTBEH MHTEJEKT U aHaJIM3 Ha FOJIEMH JaHHU MOJKE J1a UTpae KIII0UOBa POJIs B YBEIMYABAHETO
Ha CHTYPHOCTTA U epeKTUBHOCTTA Ha mporieca. !

B xonuentyannus obcer Ha ""Bb3npHeMaHeT0 Ha MHpopMauus'', HUE MoaYEpTaBaAMe
BaXHOCTTA HAa TEXHUKH 3a QUITpUpPAHE, CTATUCTUYECKU aHAIW3 U MalIMHHO oOy4yeHue. Te3un
METOAM HE caMO NOJ00PSBAT KaYeCTBOTO U IOCTOBEPHOCTTA HAa MH(OPMAIHATA, HO ChIIIO TaKa
Ch3/1aBaT OCHOBA 3a M0-CUT'YPHU U OOOCHOBAHU PEIICHUS.

Hakpas, akiieHpaMe BHUMaHHUETO Ha '"MOPAJIHUTE M €eTHYHHUTE acleKTH'' BbpXY CUTyp-
HOCTTa Ha pe3yiratute. ETHUHNTE NPUHIUIM HA PELIMTENINTE U OpraHU3allMUTe MOrar Aa J10-
MIPUHECAT 3HAYUTETHO 32 (POPMHUPAHETO HA MO-CUTYPHU U ycToWuMBH pemenus. e npoyuum
KaK €TUYHHUTE IPEANOCTaBKH MOIaT Jja ObAaT BKIIOYEHU B CTPATEIMUTE 32 B3EMAHE HA PEILICHUS
¥ KaK Te MOTaT Ja CTy’KaT KaTo OCHOBA 32 FApaHTHpPAaHe Ha CUTYPHOCTTA HA PE3yJITaTHTE. 2

B pamkuTe Ha 00CHXKIaHETO HA CUTYPHOCTTA Ha pe3yJaTaTUTe, € BaXKHO Jla ce pasriena u
"KOMYHHMKAIUSITa 1 00MeHbT HA MHGopManua' MeXay pa3IMYHUTE areHTU B IIpoleca Ha
B3eMaHe Ha peuieHus. EpekTuBHaTa KOMYHHUKALMS UTPpae KIIF0UOBa POJIs B IPEJOTBPATABAHETO
Ha HEJ0pa3yMEHHUs U IapaHTUPAHETO HA MPaBUWJIHOTO pa30MpaHe HAa KOHTEKCTA U LEIUTE Ha
B3€MaHETO Ha PELICHHUS.

Cpuio Taka, pasriexzaaMe "'KpeaTHBHOCTTa M MHOBAMUTe' B KOHTEKCTa HA CUTYpHO-
CTTa Ha pe3ynraTure. IHOBalMMUTe M TBOPUECKHUAT IMOAXO0]] MOTaT J1a IoNpuHecaT 3a (hopMupa-
HETO Ha M0-0€30MacHU U YCHEIIHN PEILECHUsI.

2.3. KpuTtepuum 3a oueHKa Ha pelueHneTo

B cdepata Ha B3eMaHETO Ha pellleHUs YCTAaHOBSBAHETO HAa HAJEXKIHU ''KpUTepuUM 3a
OlleHKa'" € OT IbPBOCTENIEHHO 3HAYE€HHUE 32 OCUTYPSIBAaHETO Ha e()eKTUBEH U NH(OPMHUPAH H3-
60op. UkoHOMHUYeCKHTE KPUTEPHH Ca OCHOBOIIOJIArall CTHJI0, KOWTO BKIIKOYBA OLIEHKA Ha pa3-
XOJIUTE, TMOJI3UTE U LSIIOCTHUTE (PMHAHCOBU MOCIEIUIM, CBBP3aHU C JAaJICHO PELICHUE.

[IpemunaBaiiku KbM ''cTpaTerm4ecKuTe KpuTepuu'', perieHusTa ce OleHsIBaT Bb3 OC-
HOBA HAa CbOTBETCTBUETO UM C NO-IIMPOKUTE OPTaHU3ALMOHHY LIEIU U 3a/1a4H.

ConuaanuTe KpUTEPUM OTYUTAT €TUYHUTE U OOIIECTBEHUTE U3MEPEHUS Ha PELICHUTA.
B emnoxa, B K0sITO BCce MoBeue ce HalsAra Ha KOpIopaTUBHATa COLMaIHa OTTOBOPHOCT, B3eMa-
LIUTE PELIEHUsI OLEHSBAT MOTEHIUAIHOTO COLIMATHO BB3JCHCTBUE, ETUUYHUTE MOCIEIULU U
ISUTOCTHATa OTTOBOPHOCT Ha PEIIEHUETO Mpe] Mo-InpoKaTa o0IHOCT. banancupaHeTo Ha MKO-
HOMHMYECKUTE LU ChC COLMATHUTE U €TUYHUTE CHOOPaKEHUS € HAJIOKHUTEJIHO 32 YCTOWYH-
BOTO U OTTOBOPHO B3€MaHe Ha penrenus. >

Exonornynure KpuTepum npuaodmxa 3HaYUMOCT B PE3yJITaT Ha HAPACTBAIIOTO €KOJIO-
I'MYHO ch3HaHMe. OLeHKaTa Ha PeleHusATa Ipe3 Npru3Mara Ha OKOJIHATa CpeJia BKIIIOUBA pasr-
JeKJIaHEe Ha TEXHUS €KOJIOTMYEH OTIeYaThK, U3M0I3BaHE HAa PECYPCH U MOTEHIIMAHO Bb3/1eH-
CTBHE BbPXY OKOJIHATa cpesa.

Kpurepuure, cBbp3aHu ¢ BpemMeTo, ce (HoKycupar BbpXy BpEMEBUTE aCMEKTH Ha peIIeHH-
ara. ToBa BKJIIOUBA OLIEHKA HAa BPEMETO, HEOOXOIMMO 3a U3IIBJIHEHHNE HA JIaJICHO PELIeHue, U
HEeroBaTa aJanTHBHOCT KbM IPOMEHSIINTE CE BbB BpeMeTO o0cTosATencTBa. B eHa AuHaMu4Ha

31 Churchman C. W. The system approach and its enemies. N. Y. : Basic

books, 1979.

32 Hackman, J., Oldham, G.: Motivation through the design of work: Test of a theory. Organizational behavior and human
performance, 16(2), 250-279 (1976).

33 Grant, A. M. (2008). The significance of task significance: Job performance effects, relational mechanisms, and boundary
conditions. Journal of applied psychology, 93(1), 108.
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1 OBpP30 pa3BHBAIlA CE€ Cpela pEHICHUsATa, KOUTO Morar ja Obaar ehUKacHO HM3MBIHCHH H
I'bBKABO aJaNTUPAHH, YECTO ca M0-yCTONYMBY 1 edekTuBHM. >

Haxpasi, TeXHOJJOTHYHHUTE CHOOPAKEHUsI UTPAST KIIOYOBA POJISl TIPH B3EMAaHETO Ha pe-
HICHUSA. OHCHKaTa Ha TCEXHOJOIrndHaTta OCBIICCTBHUMOCT, CbBMCCTHMOCT M IIOTCHIHAJ 3a
M3II0JI3BaHE HA MHOBAIIMKUTE FrapaHTHPA, Y€ PEHICHUSATA Ca HE CaMO ChBPEMEHHHU, HO U CIOCOOHU
Aa U3IMOJ3BaT NMpeaAuMCTBaTa Ha HOBOBBb3HUKBAIIIUTEC TCXHO.HOI‘I/II/I.35

[{stocTHATA OlIEHKA Ha PEIICHHUATA BKIIIOYBA 331bJ100UEH aHATN3 HA UKOHOMHYECKH, CTpa-
TCrMYCCKH, COLMMAJIHU, CKOJIOTMYHH, CBbpP3aHHU C BPEMCTO U TCXHOJIOTUYHU KPUTCPHUU. To3zu
MHOTOCTPaHEH MOAXO0/ J1aBa Bb3MOKHOCT Ha JIUIaTa, B3EMAIll PEIICHNUs, 1a C€ OPHEHTUPAT B
CIIOHHSI OH Ha CHBPEMEHHOTO B3eMaHE Ha PEICHUsS, HAChbpYaBaKU M300PHU, KOUTO ca HE

caMo e(beKTI/IBHI/I B KpaTKOCpPOUYCH IIJIaH, HO U YCTOI\/'I‘{I/IBI/I " aJalilTUBHU B IBbJITOCPOYCH l'IJ'IElH.36

2.4. Cuctemum 3a nognomaraHe Ha B3eMaHeTO Ha pelueHus

Cucrtemure 3a MoArnoMaraHe Ha B3€MaHETO Ha PELICHMsI) IPEACTABISIBAT BaXKEH KOMIIO-
HEHT OT MHCTPYMEHTapuyMa Ha CbBPEMEHHUTE JIMIla, B3EMAIlld PELIEHUS, KaTO IPEIOCTaBST
CJIO’KHU MHCTPYMEHTHU U paMKU 3a oJ00psiBaHe Ha Ipolieca Ha B3eMaHe Ha peweHus. Cucre-
MaTa 3a IOJIIOMaraHe Ha B3€MaHETO Ha PELICHUs] UHTErpupa JaHHU, aHATUTUYHU MOJEIH U
y100HU 3a noTpedurens uurepdericy, 3a Ja yJaecHU B3eMaHeTo Ha MH(GOpMupaHu U eheKTuBHU
pelieHus B pa3iuyHu 00JIacTH.

Enun ot ocHoBHuTe acnektH Ha DSS e cnocobGHocTTa I fa obenuHsiBa U 00paboTBa
OTPOMHU KOJIMYECTBA JAHHU OT Pa3JIMYHU U3TOYHULU. IHTerprpaneTo Ha U3KYCTBEH UHTEJIEKT
U aJITOPUTMH 332 MALIMHHO OOy4YeHME JOMBIHUTEIHO MTOBHILIABA CIOCOOHOCTTa HA CUCTEMaTa
Jla pa3ro3HaBa MOJIEH, TEHACHIIMY U aHOMAJIUH B CJIOKHU HAOOPH OT JTaHHHU.

B nonbenHenue kM o0paboTkata Ha 1aHHU DSS yecTo BKIHOYBA BB3MOXKHOCTHU 32 CUMY-
Janys 1 Moenupane. JIunara, B3eMaly peieHns, MoraT 1a CUMYJIUpaT pa3jiuyHu CLIEHapuH,
KaTo M3cje/BaT MOTEHLIUAIHUTE PE3YITaTH OT pa3IMyHU pelieHus B 6e3prucKkoBa cpefa.

Ocgen ToBa DSS uecto uma pyHKIINY 32 CHTPYAHUUECTBO, KOUTO MO3BOJISIBAT HA MHOXeE-
CTBO 3aMHTEPECOBAHM CTPAHU Ja IONIPHUHACAT 3a IIPOLIEca Ha B3EMaHeE Ha pellieHus. ToBa Hachp-
YyaBa MPO3PavyHOCTTa, KOJEKTUBHATA UHTEIUT€HTHOCT U ChIVIACYBAHETO Ha Pa3jIMYHU TJIEAHU
toukn.?’

EBosroniysiTa Ha cucTeMHUTE 3a MOJIIOMaraHe Ha B3€MaHETO Ha PELIeHUs NMPOoIbJKaBa Jia
ce OIpeselis OT HOBUTE TEXHOJIOTHH, KaTo ce o0pblia 0cOOEHO BHUMaHUE Ha MHTEIPUPAHETO
Ha u3kycTBeHus uHTenekt (M) u mammunoto o0yuenue (ML). YcebBbplieHCTBaHUTE aro-
puT™MHU no3BoJIsIBaT Ha DSS He camo fa aHaM3upar UCTOPUYECKH JaHHU, HO U J1a IPEABIKIAT
ObJeIM TeHACHUNU U pe3yaTaTh. Ta3u cnocoOHOCT 3a MPOTrHO3UpaHe MMO3BOJIsSIBA HA JIMIATa,
B3€MalllM pelIeHus, J]a pearupar NpOakTUBHO Ha MOTEHIIUAHH TPEIU3BUKATENICTBA U BB3MOX-
HOCTH, OCUTYpsIBAKH HACOYEHO KbM OBJICLIETO U3MEPEHHUE Ha MPOIleca Ha B3€MaHe Ha pellle-
Hus, %

ETnunure croOpaskeHus cTaBaT Hepa3JelHa YacT OT MPOEKTUPAHETO U BHEAPSBAHETO HA
CHCTEMH 3a INOANIOMAaraHe Ha B3€MaHETO Ha PELIEHUS.

CucremuTe 3a oJnoMaraHe B3€MaHETO Ha PEIIeHUs NPOABKABaT /1a Ce Pa3BUBAT B OT-
TOBOP Ha TEXHOJOTMYHHUS HANpeAbK, HYKAUTE Ha MOTPEOUTETUTE U ETUYHUTE ChOOpAKEHHUS.
WHTerpupanero Ha U3KyCTBEHMsI MHTENIEKT, TOJIEMUTE JaHHH, IEPCOHAIN3UPAHETO HA NOTpE-
OuTenuTe U €TUYHUTE NMPAKTUKHU B 00JacTTa Ha M3KyCTBeHUs mHTeNeKT npespbiia CYOC B

34 Maehr, M. L., & Zusho, A. (2009). Achievement goal theory: The past, present, and future.

3% Hackman, J., Oldham, G.: Motivation through the design of work: Test of a theory. Organizational behavior and human
performance, 16(2), 250-279 (1976).

36 Quchi, W. (1981). Theory Z: How American Business Can Meet the Japanese Challenge. Addison-Wesley.

37 Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new directions. Contempo-
rary educational psychology, 25(1), 54-67.

% Roeder, T. M., Sniezek, J. A., & Tomaka, P. J. (2002). "Incorporating Motivation into Decision Models." Organizational
Behavior and Human Decision Processes, 88(2), 554-571.
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HCE3aMCHHUM MHCTPYMCHT 3a OpUCHTHUPAHEC B CJIO)KHOCTTA HAa B3ECMAaHETO HAa PCUICHUA B CAWH BCC

IIO-JMHAaMHUYCH CBAT, OCHOBAH HA JaHHU. 39

2.5. MaremartuyecKko moagenunpaHe npu eB3emaHe Ha pewieHun

MareMaTHueCKOTO MOJICIMPAHE € TPEAU3BUKATEIICTBO B 00JIACTTa HA B3EMAHETO HA pelle-
HUS, KaTo MPeloCcTaBsl CUCTEMAaTHYHA U KOJUYECTBEHA PAMKa 3a aHAJIM3 Ha CII0KHU CUTYalluH,
MIPOTHO3UPAHE HA PE3YJITATH U ONTUMHU3UpaHe Ha n30opa. [Ipu To3u moaxo/ ce u3Mmoa3Bar Ma-
TEMaTUYEeCKH CTPYKTYPHU U TEXHUKHU 32 IPECTAaBAHE HA CLICHAPHH OT PEATTHUSI CBST, KOETO MO/~
roMara B3eMalluTe pelieHusl B pa30upaHeTo, OICHSIBAHETO U B KpaliHa CMETKa B3eMaHETO Ha
uHpopMupany pemenus.*

BeposiTHOCTTAa M CTATHCTMKATA WUIPAsT peIIaBalla Pojs B MATEMaTHYECKOTO MOMAEIH-
paHe, 0COOEHO Koraro ce paboTu ¢ HECUT'YPHOCT U puckK. JIunara, B3eMaly pemeHus, Morar jia
M3II0JI3BAT BEPOSTHOCTHU MOJIEIH, 32 J1a ONPELNIAT KOJIMIECTBEHO HECUTYPHOCTTA, /14 OLICHS-
BaT PUCKOBETE U J]a B3EMAT PELICHMs], KOUTO OTYUTAT BEPOSTHOCTTA 3a PA3JIUYHU PE3YyJITaTH.
BaiiecoBara craructuka u cumynanuute Monte Kapio ca npumepn 3a TEXHUKHU 32 BEpOSIT-
HOCTHO MOJIEJIMPaHe, IUPOKO U3I0JI3BAHU B aHAJIM3a Ha PELICHUsATA.

JlbpBeTaTa Ha pellleHUSITa U TEOPUATA HA UTPUTE NIPEICTABIABAT MTOIXOAH 32 MaTeMa-
TUYECKO MOJEIHMpaHe, KOUTO ca 0cOO0EHO e(hEeKTUBHU ITPHU B3EMAaHETO Ha CTPATETHYECKU pelie-
Hus. JIppBeTaTa Ha PeMICHUATa OCUTYPSIBAT TpaQUuHO MPEACTaBIHE HA BAPHAHTHUTE 32 B3eMaHe
Ha pellleHNe U NOTEeHIMATHUTE pe3yaTaTd, KaTo MOoAInoMaraT B3eMaliTe PelIeH s IpU BU3ya-
JIM3UPAHETO HA Pa3IM4HH cleHapuu. 41

TeopusiTa Ha MrpuTe, OT Jpyra CTpaHa, c€ U3MOI3BA, KOraTO PELICHUATA BKIIOYBAT B3a-
MMOJICHCTBUS C JAPYTH JHUIA, B3EMaIld PEIICHHs, KaTo ImoMara IpHu aHajiu3a Ha cTpaTeruye-
CKUTE B3aUMOJICHCTBHS M B3€MAaHETO HAa ONTUMAJHHU PELICHUs B KOHKYPEHTHHU WM Koolepa-
TUBHU CUTYaIUH.

AHanu3bpT Ha BpeMeBH pe/loBe H MojeJIuTe 32 MPOrHO3MpaHe ca OT ChIECTBEHO 3Haue-
HUE B CUTYaIllH, B KOUTO PEIICHUATA TPsIOBa J]a OTYMTAT TEHACHIIMUTE U MOJICINTE BHB Bpe-
MeTo. Te3u MozenH, KOUTO BKIIIOYBAT METOJIM KaTo aBTOPErpeCUBHA MHTErpUpaHa IUTb3raiia
ce cpeaHa (ARIMA) u eKCIOHEHITMAIHO U3TIaXKIaHe, ToMaraT Ha JIMIaTa, B3eMalllyd PEeIeHuUs,
Jla IPOTHO3UPAaT OBJEIIM CTOHHOCTH Bb3 OCHOBA Ha UCTOPHUYECKU JaHHH. TakoBa MPOrHO3U-
paHe € OT ChIIECTBEHO 3HAYCHHE 32 B3EMAHETO Ha PEHICHHUs, KOUTO OTYHUTAT Pa3BUTHETO HA
MIPOMEHJIUBUTE BbB BPEMETO.

AJITOPpUTMHTE 32 MAIIUHHO 00y4eHHe, TIOIMHOKECTBO HA MAaTEMaTHUYECKOTO MOIEIIH-
paHe, IpuA0OHMXa 3HAUMMOCT B IPOLIECUTE HA B3€MaHe Ha pelIeHus, 0COOEHO C HapacTBallara
HAJTMYHOCT HA TOJIEMH 06eMH OT JaHHH.*?

MareMaTHueCKOTO MOJIETIMpaHe MPEeI0CTaBs Ha B3EMAIUTE PEIIeHUs] CTPYKTYpUpPaH MOJ-
XOJ] KbM aHAJIM3a HA CIleHAPHUHTe.

3abenexuUTeNeH acleKT Ha MaTeMaTHYeCKOTO MOJIeIMpaHe P B3€MAaHETO Ha PELIeHUs €
HETroBaTa alanTHBHOCT KbM pa3inyHu oOnacTy. Ta3u rbBKaBOCT IMO3BOJISIBA HA JIUIATa, B3E-
Mallly pelIeHus, 1a U3M0JI3BaT MaTeMaTHUECKH TEXHUKH B Pa3IMYHU KOHTEKCTH, KaTO alalTH-
par MoJeNnuTe KbM CIIeU(UIHUTE XapaKTePUCTHKH U M3UCKBAHUS Ha Pa3TIICKIaHUS TTPOOIeM
3a B3eMaHe Ha pemnrenue.*

C pa3BUTHETO HA TEXHOJIOTUUTE UHTETPUPAHETO HAa N3KYycTBeHHsA uHTeaekT (M) n ma-
HHUHHOTO 00yuyenne (MQO) 1OBIHUTENHO MTO100psBAa Bb3MOKHOCTUTE Ha MaTEMaTHUYECKHUTE
MO/IEJIH.

39 Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new directions. Contempo-
rary educational psychology, 25(1), 54-67.

40 Roeder, T. M., Sniezek, J. A., & Tomaka, P. J. (2002). "Incorporating Motivation into Decision Models." Organizational
Behavior and Human Decision Processes, 88(2), 554-571

41 Shingo, S. (1988). Non-Stock Production: The Shingo System of Continuous Improvement. Productivity Press.

42 Vallerand, R. J. (1997). Toward a hierarchical model of intrinsic and extrinsic mo-tivation. Advances in experimental social
psychology, 29, 271-360.

43 SInkynos 51, 3a0yHoB. MennmxmbHT C. 1997 1.
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MatemMaTuuecKoTO MOJEIUpaHe OCTaBa OCHOBEH MHCTPYMEHT IPU B3EMAaHETO Ha perle-
HUS, TIPeJIaraiiki CHCTEMaTHYCH U KOJIMYECTBEH IMOAXO0/ 32 CIIPABSHE ChC CII0KHHU MIPEIU3BU-
karesncTBa. CriocoOHOCTTa MY Jla c€ CHpaBs C pa3IU4YHU KOHTEKCTH Ha B3€MaHe Ha peIICHHUs,
Jla yJIECHsBA aHAJIM3a Ha CLIEHApUH, 1a C€ UHTErpupa C TEXHOJIOTUYHU CUCTEMH U J1a C€ aJall-
THpa KbM €TUYHH CHOOPaKEHHS [TOCTAaBsI MATEMaTUYECKOTO MOJIeJIMpaHe KaTo MpeIu3BUKaTe-
CTBO 32 MH(POPMHUPAHO M CTPATErHYECKO B3eMaHe Ha PElleHHs B pasIuuHu ooaacTu.

B 000011enne, MaTeMaTn4ecKoTO MOICTTUPAHE MPU B3EMaHETO Ha PELICHUS OCUTYpsIBa CH-
CTeMaTH4YHa U CTPOTa paMKa 3a aHaJIM3 Ha CJIOXKHH Ipo0IeMHU, CBbP3aHH C B3EMaHETO Ha pele-
HUS, KaTO BKJIFOYBA PA3JIMYHU €JIEMEHTH KaTO HECUTYPHOCT, MPEANOYUTAHUS U OTPAaHUYCHUSI.
Te3u Mozenu Mo3BoOJSABAT HA JIMIATa, B3EMallH PEIICHUs, Aa MPpaBsAT HHPOpMUPaH 300D Bb3
OCHOBA Ha KOJMYECTBEH aHAJINU3 U TEXHHUKH 32 ONTUMU3ALHUS.

2.5.1. CratTyHM U AUHAMUYHU Mo enu

CTaTHYHHTE MOJICJIH, U3BECTHHU OIIlEe KaTO MOJICIIM Ha CTAlIMOHAPHOTO ChCTOSHUE, OTPA3si-
BaT BPB3KUTE MEKIAY MPOMCHIMUBUTE B ONPEICIICH MOMEHT OT BpeMe, KaTo Ce MpeAroara, 4e
CHCTEeMaTra He Ce MPOMEHs C TeYeHHEe Ha BpeMeTo. Te3u MoJieH ca 0COOCHO IMOJIE3HH, KOTraTo
poOJIEeMBT 32 B3€MaHE Ha PEIICHHE BKIIOYBA MOMEHTHA KAPTHHA M BPH3KUTE MEXKITy TPOMEH-
JINBUTE OCTaBaT MOCTOSHHHU.

O6paTHO, JIUHAMUWYHUTC MOACIIU OTUUTAT pa3BI/ITI/I€TO Ha cucremara BBbB BpeMCTO, KaTto
OTYHUTAT MIPOMEHUTE M TCHACHIHUUTE B MPOMEHIUBUTE. Te3n MOJIeIM BKIIIOUBAT CJIEMEHTA Ha
BpPEMETO, KOETO TI03BOJISIBA HAa B3EMAIIUTE PEIICHHUS Ja aHAM3UPAT KaK IPOMEHIIMBHUTE B3au-
MOJICHCTBAT M CH BIHUAAT B3aUMHO IIPe3 pa3jiMyuHU MEPUOIU OT BpeMe./ [MHAMUYHUTE MOJICIH
ca OT pelaBanio 3HAaYCHHE B CUTYAllMH HA B3€MaHE Ha PEIICHUS, B KOUTO BPEMEBUST aCIEKT
Urpae 3Ha4MTeIHa POJisi, KaTO HAlpUMep MPOTHO3HUpaHe Ha ObCIIN TCHACHIIMHU, pa30upaHe Ha
BT)3I[€I\/JICTBI/I€TO Ha HpOMCHI/ITC B IIOJIMTUKATA BbB BpCMeTO NI OHTI/IMI/I3I/IpaHe Ha pa3Hpe[[eHe-
HUETO HA pecypcuTe B IIPOMeHsma ce cpeaa.®

CTaTI/IqHI/ITC U ITWHAMHWUYHHUTEC MOACJIN MMAT CBOUTEC CUJIHU CTpaHI/I 158 Ol"paHI/I'-IeHI/ISI. CTa-
TUYHUTE MOJIETHN YECTO ca MO-MPOCTHU 3a MpuUilaraHe U aHaJIU3UpaHe, KaTo OCUTYpsBaT Obp3a
MpeCcTaBa 3a ONTUMATHUTE PelIeHUs 3a 100pe neuHrpanu nmpoodIeMu.

N3060pbT Mexay CTATHUHU U IUHAMUYHHA MOJIENIN 3aBUCU OT €CTECTBOTO Ha Mpobiema 3a
B3CMAHC HA peHIeHI/IC. B CI/ITyaIII/II/I, B KOUTO HpOMeHHI/IBI/ITe 34 BBEMAHC Ha pemeHMe )51 Bp”b?,KI/ITC
ca OTHOCUTEIHO CTAOUITHH, CTATUYHUAT MOJIET MOXKE J1a € TOCTaThueH 3a e()eKTUBEH aHAIN3 U
B3€MAaHC Ha pCIHCHI/IfL HaHI)OTI/IB, KOTraTO KOHTCKCTBHT HaA pemeHHeTo BKJIOUYBAa JUHAMHWYHU
MIPOMEHH, TeHJICHIINH WA BEPUTH HAa oOpaTHA Bpb3Ka, TUHAMUYHHUTE MOJIENH TpeiaraT mo-
PEATNCTUIHO TIPEICTaBsIHE HA JMHAMHUKATA HA CHCTEMaTa, KaTo MO3BOJISBAT HA B3EMAIIlUTE pe-
IIeHHs J]a OTYUTAT BPEMEBUTE 3aBHCHUMOCTH U Jla MPaBAT MO-uHGOpMUpaH U300p BHB Bpe-
MmeTo.%8

BaumoaeicTBHETO MEXTy CTATUYHHUTE U TMHAMUYHHUTE MOJIEIH TIpe/Iiara Ha B3eMallnTe
pelIeHrs YHUBEpCcalleH MHCTPYMEHTapUyM 3a pelllaBaHe Ha IIUPOK KPbI OT MPoOIeMH, CBbp-
3aHU C B3€MaHETO Ha pemieHus. 300pbT MeXay Te€3U MOJENN 3aBUCH OT €CTECTBOTO Ha KOH-
TEKCTa Ha PEHICHUETO, KOETO MOaYepTaBa HEOOXOIUMOCTTAa OT OOMHCIICH U creruduyeH 3a

KOHTCKCTA MoAXO0J KbM MaTCMAaTUUYCCKOTO MOACIIMPAHEC ITPU B3CMAHETO HaA peU_IeHI/IH.47

4 Bapranes C. A. MH}OpMalMOHHAst CHCTEMA UCTAHIIMOHHOTO MOHHUTO-

pHHTa JIECHBIX TT0XapoB DenepanbHOro areHTCTBa JIECHOTo X03sicTBa PD (cocrosHme 1 mepcnekTuBs! pa3sutus) // Cospe-
MEHHBIE TIPOOJIEMBI UCTAaHIIMOHHOTO 30HIUpOoBaHus 3eMin 13 kocmoca. M.: MH-T koem. uccren. PAH, 2008.T. 5, Ne 11. C.
419-429.

4 Vallerand, R. J. (1997). Toward a hierarchical model of intrinsic and extrinsic mo-tivation. Advances in experimental social
psychology, 29, 271-360.

4 Bensien A. U., Koposun I'. H., Jlynsu E. A. Ucnonb30Banue CIlyTHUKOBBIX JaHHBIX B CUCTEME JIMCTAHIIMOHHOTO MOHHTO-
puHra necHbix noxapos MIIP PO // CoBpemenHble pOOIEMBI JUCTAHIIMOHHOTO 30HIUPOBaHus 3eMiIn 13 kKocMmoca: dusude-
CKHE OCHOBBI, METO/IbI M TEXHOJIOTHHA MOHUTOPHHTA OKPYIKAIOLIEH Cpe/ibl, MOTEHIIMAIBHO OMAaCHBIX 0OBEKTOB U SBJIEHHIL: CO.
Hayd. cT. M.: GRANP polygraph, 2005. T. 1. C. 20-29.

47 Bromun C. JL., Illyiikosa U. A. Moenu 1 METOMBI TIPHHATHS PENICHAH B YCIOBHAX HeompeaenenHocty. Jlunenk: JIDTH,
2001. 138 c.
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»  Crarnunn mojaesn: CTATHYHUTE MOJICITH IIPEICTABISABAT MPOOIEMH 32 B3eMaHe Ha
pEeLICHUSs, IPU KOUTO PEIICHUETO CE B3eMa B €IMH MOMEHT U MOCJICUIIUTE OT HETO
Cce pasmiexaar He3abaBHO.

=  JIluHaMU4YHH MoJesu:[MHAMUYHUTE MOJICIM BKJIIOYBAT PEIICHHUs, KOUTO C€ B3e-
MarT 3a HSKOJIKO Iepuojia OT Bpeme, a eeKTUTE OT pelIeHHsITa ce Pa3Tiexk1aT BbB
BpPEMETO.

=  XuOpuanu Moaesan:B Hikou ciydau ce u3Ioia3Ba KOMOMHALIUS OT CTATUYHO U JH-
HaMHUYHO MOJICIMPAHE, 3a Jla CE€ pelmiaT npo0IeMH, CBbP3aHH C B3€MaHE Ha pellie-
HUSI, KOUTO UMAT KaKTO HETOCPEJICTBEHH, TaKa U ABJITOTPANHU MTOCIEIULIN.

Pa36I/IpaHCTO Ha pasjimKaTta MEXAYy CTaTUYHUTC U JUHAMHUYHUTC MOJCIN € OT pellaBalio 3Ha-
YCHUC 3a H360pa Ha noaxoJd1l rnmoaxoJ 3a MOACIMPaHe Bb3 OCHOBA Ha €CTCCTBOTO U U3UCKBA-
HHATA HaA pasriICKaIaHusl HpO6JI€M 3d B3CMAHC Ha PCIICHUC.

2.5.2. CtpyKTtypupaHm moaenu

CTpyKTypHpaHUTE MOJIEIH MPEICTABIIABAT KaTEropuss MaTeMaTUYECKU MOJIENIH, KOUTO ce
XapakTepusupar ¢ 1oope neduHupaHa U OpraHu3MpaHa paMKa 3a MpecTaBsHe Ha TPoOIeMH,
CBBp3aHU C B3€MaHETO Ha peleHHs. Te3u MoJenu ca 0COOCHO IIEHHU, KOraTo MpOLEeCchT Ha
B3€MaHE Ha PEILLEHUE BKIIIOUBA SICHU U CTaHJAapTU3UPaHU BPB3KU MEXTy IPOMEHIIUBUTE, KOETO
[103BOJISIBA HA B3EMAIIIUTE PELICHUs CHCTEMATUYHO Ja aHAJIU3UPAT U ONITUMHU3UPAT PELLICHUATA.

EnvH oT M3BECTHUTE BUIOBE CTPYKTYPHPAHH MOJICIH € AeTePMHUHUCTHYHUAT MOJIEI, TIPH
KOITO BPB3KUTE MEX/1y IPOMEHIMBUTE Ca TOYHO ONPEIEICHHU U HAMA CITy4altHOCT I HEolpe-
JeseHoCT. JleTepMUHUCTUYHUTE MOJIEU Ca MOJIE3HH, KOraTo B3EMAIIUTE PELICHUS CE CTPEMST
Ja UACHTU(UIMPAT ONTUMAIIHU PEIICHUS IIPU TOUYHO ONPEAETICHU YCIOBUS.

Jpyr MOATHII CTPYKTYpUpPAHU MOJIENH BKJIIOYBA BEPOSITHOCTHHU WM CTOXACTHYHH MO-
JIeNT, KOUTO MPU3HABAT HAJIMYMETO Ha HECUT'YPHOCT B IPOOJIEMHUTE HA PELLICHUATA.

B Te3u Mojenu npoMEeHIMBUTE CE BIUSAT OT BEPOSTHOCTHU pa3NpeiesieH s, KOETO M03BO-
JsIBa Ha B3e€MalllUTe PELIeHNs a OTYMTAT IPOMEHJIMBOCTTA U pUCKa. BeposiTHOCTHUTE MoJienn
ca LIeHHHU, KOTaTo pelIeHUsTa ce B3eMaT B Cpe/ia, B KOSTO Pe3y/ITaTUTE ca MOABIACTHU Ha CITy-
4aiiHOCTTa, KaTo Hamnmpumep npu (GUHAHCOBO MPOTHO3MPAHE WM YIpPaBICHHE HA MIPOEKTH IpU
HECUTYPHHU YCIIOBUSI.

CtpykTypHHUTE MO/EIN O0XBalaT M ONTUMHU3ALMOHHUTE MOJIEIH, KOUTO MMAT 3a 1iel Ja
HaMepsIT Hall-100pOTO Bb3MOKHO PELIeHHE OT Ha0Op OT OCHIECTBUMH BapHUaHTH.

JbpBeTaTa Ha pellIeHUsITa TPE/ICTABIABAT APYT MOAXO0 32 CTPYKTYPHPAHO MOJEIHPAHE,
0c00€HO MO0JIe3eH NPHU CLEHAPHH, BKIIIOYBAIY IOCJIEI0BATEIHO B3€MaHe HA PELICHUs U He-
CUTypHOCT.

CTpyKTYpHUpaHUTE MOJIeJIH YECTO U3IIONI3BAT 31N 32 MATEMaTHIECKO MTPOrpaMUpaHe U
co(hTyepHH MHCTPYMEHTH, 32 J1a yJAECHIT (POPMYJIMPAHETO U peliaBaHeTo UM. Te3u e3uliu, Kato
Hanpumep AMPL (A Mathematical Programming Language) unu GAMS (General Algebraic
Modeling System), ocurypsiBaT CTaHIapTU3UpPaH CUHTAKCHUC 32 U3pa3siBaHe HA MATEMaTHUECKU
MOJCIIM U aJITOPUTMH, KOCTO OINITHUMHU3HPA U3INBJIHCHHUETO W aHAlIM3a Ha CTPYKTYpPHPAaHHU MO-

nemn.*8

“8 BepOATHOCTHBIE METOMBI B BBIYUCIUTENBHOM Texuuke / nox pen. A. H. JleGenepa u E. A. Uepnsisckoro. M.: Beic. k.,
1986. 312 c.
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Enno ot 3a6enexuTenHuTe NpeIruMCcTBa Ha CTPYKTYPHHUTE MOJIENH C€ ChbCTOU B CIOCOOHO-
CTTa UM Ja I1eCTHJIHPAT CJI0:KHUTE MP0OJIeMH 32 B3eMaHe Ha pelieHus B 100pe nepuHupanu
MaTemMaTuuecku popMyaupoBKU. ToBa He caMO yJecHsIBa MO-5ICHOTO pa30upaHe HA BPB3KUTE
MeXTy TIPOMEHJIMBHTE, HO U PAI[MOHATM3HPA HPOIIECa Ha HAMUPAaHe Ha ONTHMAJIHHU pemenus.*

OnTuMH3aMOHHUTE MO/IEJIN, TIOJIMHOYKECTBO Ha CTPYKTYPHUTE MOJEIIN, TpeaiaraT Mo-
[IIEH MHCTPYMEHT 3a B3eMAIlMTE PEIICHUS J]a ONpPeeNaT Hal-0IaronpusTHHS HAu4uH Ha Jei-
CTBHUE OT HAOOP OT OCHILIECTBUMHU BapUAHTH.

CTpyKTypHHUTE OIXOAM 32 MOJEIUPAHE YECTO U3I0J3BAT CIEUATIM3UPAHH €3U1IU 32 IIPO-
rpaMupane u copTyepHH MHCTPYMEHTH. M3Moi3BaHeTo Ha MaTeMaTUYECKU €3UIH 3a Iporpa-
MHUpaHe MoA00psABa BH3MPOU3BOIUMOCTTA U MAI[aOUPYEMOCTTa HA CTPYKTYPUPAHUTE MOJIEIH,
KOETO I'Ml PaBU NPUIIOKUMHU KbM pa3HOOOpa3HU CIICHAPUU 32 B3E€MaHEe Ha PELICHHUS.

AJIanTUBHOCTTA HA CTPYKTYPUPAHUTE MOJIEIH B PA3JIMYHU OTPACIIU U CLIOCOOHOCTTA UM Ja
JECTUIIMPAT CJIOXKHOCTTA B TIOJIE3HH MPO3PEHUS TH MPABST O€31eHHN HHCTPYMEHTH B CTPEMEKA
KbM ONTHMAJIHU PE3YJITaTU MIPHU B3eMaHETO Ha perieHus. 1300pbT Ha CTPYKTYpHpPaHU MOJIEIH
B CpPaBHEHHE C JAPYTH MOJIXOAM 33 MOJCIHPAHE 3aBUCH OT CIEUU(DUIHNUTE XapAKTEPUCTHKH U
M3HCKBAHHUA HA PasTIIeXkIaHus NpoOIeM 3a B3eMaHe Ha pereHue.

CtpyKTypHpaHu MOJENIN ca MaTEMAaTUYECKH NPEACTAaBSIHUS Ha TPOOJIeMU, CBbP3aHHU C B3e-
MaHETO Ha pPEelICHUs, KOUTO C€ XapaKTepu3upar ¢ 1o0pe neguHupaH U opraHu3upan Gopmar.
Te3u Mozmenn ce XapakTepu3upar ¢ SICHa U CUCTEMaTHYHa 1Mo/ipe10a Ha KOMIIOHEHTUTE, KOETO
T IPaBU MO-JIECHU 32 aHAIM3UPAHE U PelllaBaHe.

Bunose cTpyKTypHpaHu MOJCJIH:

JIuneiino nporpamupane (LP): Bun cTpykrypupan Mojen, Ipu KOWTO 1eneBara (GyHKIUs
Y OTPAHUUYEHUATA Ca JIMHEHWHU.

Henouncneno nporpamupane (IP): PasmupsiBa nuHeiiHOTO nporpaMupaHe, Kato Mo3Bo-
JI1Ba Ha HAKOU WJIM BCUYKH IPOMEHJIMBU Ha PEIICHUETO Jja TPUEMaT LEJI0YUCIEHN CTOMHOCTH,
MOJXOASIIO 32 AUCKPETHU POOIEMHU 32 B3EMaHE Ha PEIICHUs.

Henuneitno nporpamupane (HJIIT): 3anumaBa ce ¢ 1eneBu GyHKIUN WM OTpaHUYECHHUS,
KOWUTO BKJIFOYBAT HEJIMHEWHU BPB3KU MEXKy IPOMEHIIMBUTE.

MpexoBu Mojnenu: [IpencraBnsBaT npoOieMu 3a B3eMaHe Ha pelIeHus], BKIIOUBAIIN B3a-
MMOCBBP3aHHU €JIEMEHTH, KaTo Hanpumep Iuianupane Ha npoektu (PERT/CPM).

Mopenu Ha onawikute: M3non3sar ce 3a aHaJIu3 HAa CUCTEMH, B KOUTO €IUHUIM (HanpuMep
KJIMEHTH, 3a/1a4M) YaKaT Ha ONAIlIKH.

HNuTerpupane ¢ ipyru Moaesu:

CrpyKTypHpaHuUTEe MOJEIH MOrar Jia ObJaT 4acT OT MO-TOJIEMH CUCTEMH 3a MOJIIOMaraHe
Ha B3€MaHEeTO Ha peleHus: Te MoraT Ja ObJlaT HHTETPUPAHU C IPYTU MOJAEIH, KaTo HalpuMep
CTaTHUCTUYECKU MOJENU WU aJTOPUTMU 32 MAlIMHHO O0y4YeHHe, 3a Jla ce MOJ0O0PST Bh3MOXK-
HOCTUTE 32 B3€MaHE Ha PELLECHUS.

PazbupaneTo u epeKTUBHOTO M3MOI3BAaHE HA CTPYKTYPUPAHU MOJEIHU € OT ChIIECTBEHO
3HAUEHHE 3a B3EMAILUTE PELICHUS U aHAJIU3aTOPUTE, KOUTO C€ CTPEMSAT Ja ONTUMHU3HpPAT pe-
3YJITAaTUTE OT PELIEHUATA B IIUPOK CIIEKTHP OT MPUIOKEHHS.

2.5.3. NonycTpyKTyprpaHu mogenu

49 Jefiketpa . JlucuunuuHa nporpammuposanus. M.: Mup, 1978. 275 c.

50 Toppep I. A., TTonos A. A., Cricenko K. B. Mccienopanne )U3HEHHOTO UK/ 3MEKTPOHHBIX HHPOPMAIMOHHBIX PECYPCOB
// Bectn. Cuol'AY.

2009. Ne 2. C. 128-132.
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[TomycTpykTyprpaHUTe MOJENM MPEACTaB/IsABAaT I'bBKaBa M aJalTHBHA KaTeropus B
CIIEKTBhpPa Ha MaTEMAaTUYECKOTO MOJIETIMPAHE, ChUETaBallla €JIEMEHTH Ha CTPYKTYpUpaHH U He-
CTPYKTYPUPAHU NOJXO/HU 3a MoJenupane. Te3n Mojenu ca 0coOeHO MOJIe3HH, KOoraTo npoouie-
MUTE 3a B3eMaHe Ha PeIICHHs MPOSBIBAT XaPaKTEPUCTUKHU, TIOMAAAIIN MEXLy 100pe neduHm-
paHy, IPEABUIUMH CLIEHAPUH U HAITBIHO HENPEABUANMHU, CJIOKHU CUTYaLUH.

[Ipu nonycTpyKTypupaHuUTe MOJENN JIMlaTa, B3EMall PEIIECHUs, pa3oyarar ¢ 'bBKaBo-
CTTa Jla BKJIOYAT KAaKTO KOJUYECTBEHM, TaKa M KaUeCTBEHH €JIEMEHTU B IIPOIieca Ha MOJEIH-
paHe. 3a pa3iuKa OT HAIIbIHO CTPYKTYPUPAHUTE MOJIEIHN, KOUTO pa3uuTaT Ha TOUHU MaTeMa-
TUYECKU BPB3KHU, MOITYCTPYKTYPUPAHUTE MOJEIN OTYMTAT CTENEHTAa HA HECUI'YPHOCT U JIBY-
CMHCJIEHOCT, IPUCHIIN Ha MHOT'O PEAJIHU KOHTEKCTH 32 B3EMaHE Ha PEIICHHUS.

EnuH yecto cpeman BUJ MOJNYCTPYKTYPUPAHO MOJEIUpPaHEe BKIIOYBA M3IOJ3BAHETO HA
MATPHIM 32 PEeUICHUs Wi TabauIy 3a peuieHus. MaTpunure 3a B3eMaHe Ha PELICHUS OCHUT-
ypsiBaT CTPYKTypUpaHa paMKa 3a pas3riekaaHe Ha peauna GakTopu, KOETO M MpaBH MPUIIO-
KMMHU B 00JIACTH KaTo 1M000p Ha MPOEKTH, OLIEHKA HA JJOCTABYMIIM WM OLIEHKA Ha PHCKA.

MogenupaHeTo Ha pa3MHUTA JOTHKA € JAPYr MOJYyCTPYKTYpUpaH MOAXO0J, KOMTO OT4nTa
HECUT'YPHOCTTA, KaTO JI0IyCcKa CTENEHU HAa HCTUHHOCT WM MPUHAIIC)KHOCT KbM KPUTEPUUTE
3a B3€MaHe Ha peleHus. B cutyanuu, B KOUTO IPOMEHJIMBUTE 3a B3EMaHE Ha pelIeHue He ca
JIECHO U3MEPUMHM WJIM MOraT Ja UMaT HETOUHU IPAHULIM, PAa3MUTUTE JIOTUYECKH MOJEIH M03-
BOJISIBAT Ha B3€MAIUTE PEIICHUS Jla U3pa3siBaT U aHAIM3HUpAT CyOEKTHBHA WIIM JBYCMHCIEHA
nHpopmanus. ToBa mpaBu pa3MUTaTa JOTUKA TPUIOKHMA B 00JIACTH KaTO CUCTEMH 3a MOJIIO-
MaraHe Ha B3MaHETO Ha PelleHHs, CUCTEMH 3a yIPaBJIcHUE U Pa3llo3HaBaHe Ha 00pasu.”t

BxirouBaHeTo Ha ONTUMHU3ALMOHHU MOJIENH C KAYECTBEHH ChOOPAKEHUS € JIpyra Xapak-
TEPUCTHKA Ha MOJYCTPYKTYPUPAHOTO MojeiaupaHe. MHOTOKPUTEPHAIHUAT AHAJIN3 HA pe-
mwenuaTa (MCDA) e nonxoJ, KOMTO MHTErprpa KakTo KOJIMYECTBEHA ONTHUMH3ALUs, Taka U
Ka4yeCTBEHU KPUTEPUH.

IomycTpyKTyprpaHUTe MOJIENHN ca 0COOEHO MOAXOAIIMY B AMHAMUYHU CPEIU 3a B3€MaHe
Ha pelIeHUs, KbJETO IPOMEHIMBUTE MOraT Jla ceé pa3BUBaT, a KpUTEPUUTE 3a B3eMaHe Ha pe-
IIEHMSI J1a Ce IPOMEHSAT C TEUEHUE HAa BPEMETO.

EnHO OT KIIIOYOBHTE MPEIUMCTBA HA MOIYCTPYKTYPUPAHUTE MOJIENH C€ ChbCTOU B CIIOCO0-
HOCTTa MM /1a OTYHUTAT CyOeKTHBHU NMPelieHKH U eKCIIePTHU MHEHMs, KOUTO YECTO ca Hepas-
JIEJIHA 4acT OT ITPOLIECUTE HAa B3EMAaHE Ha PELEHUs, HO MOKE /1a HE ca JIECHO U3MEPUMU.

[omycTpyKkTyprpaHUTE MOJIENIN 3aeMaT LIEHHA HUIIA B IIPOLieca Ha B3€MaHe Ha PELICHHUS,
OCHUTYpsIBaliKM I'bBKaB U aJallTUBEH MOJIXOJ, KOMTO C€ OPUEHTUPA B CIOKHOCTTA HA HECUTYP-
HaTa U IMHaMUYHa cpejia 3a B3eMaHe Ha penieHus. Kato cbueraBaT CTpYKTYpUpaHU U HECTPYK-
TypUpaHH €JIEMEHTH, TE3U MOJIEIH 1aBaT Bb3MOKHOCT Ha JIMIATa, B3EMAIlU PELICHMs, Ja Ipa-
BAT J100pe nHpopMUpaH U300p B CLIEHAPUH, B KOUTO 3HAUUTEIHA POJIS UTPasAT KaKTO KOJINYe-
CTBEHHTE, TaKa M KAa4eCTBEHUTE ChoOpaKeHus. >

2.5.4. OpnuymanHu moaenu

B cdepara Ha B3emaHeTO Ha pemieHUs B O(UIIMATEH WM NPABUTEICTBEH KOHTEKCT
M3MOJI3BaHETO Ha OUIIMAIHU MOJIENIM UTpae pelaBalia posst npu GopMHUpaHETO HAa OJUTHKH,
PBHKOBOJIEHETO HA HOPMATUBHU aKTOBE M MH(DPOPMHUPAHETO 3a CTpaTernyecku pemeHus. Te3u
o(unmanHN MO/IEH YEeCTO ce pa3paboTBaT U 0100psABAT OT MPABUTEIICTBEHU areHINH, peryJa-
TOPHU OpPTaHM WM aBTOPUTETHU MHCTUTYHMH. [Ipunaranero Ha oduIMaIHu MOJAETHU TONPHU-
Hacs 3a B3€MAHETO Ha PEILEHUs, OCHOBAaHM Ha JI0OKA3aTEJICTBA, U OCUTYpsBA CHUCTEMaTHYHA
pamKka 3a pa3zdupaHe Ha CJI0KHHU BbIIpocu. Hskonko Buaa opunmrama Moaenn oOMKHOBEHO ce

H3M0JI3BAT B MIPOLECCUTEC HAa B3BCMAHC Ha PCUHICHUA B IbprKaBHATA a.,[[MI/IHI/ICTpa.I_II/ISI253

51 Kemenu ., Cuenn k. Koneunsie nenu Mapkosa. M.: Hayka,

1970. 450 c.

52 Kodman A., dop P. 3aiimemcs uccnenopanueM onepanuii: nep. ¢ gp.M.: Mup, 1966. 280 c.

%3 [1Iu6anos A. I1. O606mennbie GERT-ceTr 17151 MOAEIMPOBAHKS IPOTOKOJIOB, AITOPUTMOB H IIPOTPAMM TEJIEKOMMYHHKA-
IMOHHBIX CUCTEM: JHC.
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HNkonomuuecku Mojnenu: IKOHOMHYECKUTE MOJIENIN CE€ U3IMOI3BAT LIMPOKO OT MpaBUTE-
CTBaTa 3a aHAIM3UPAHE U MPOTHO3MpPAHE HA MKOHOMUYECKUTE TEHIEHIMHU, 3a OIICHKAa Ha
BB3/ICHCTBUETO HA IPOMEHUTE B MOJIUTUKATA U 32 GOPMYJTUPAHE HA CTPATETUH 32 UKOHOMHYE-
CKU PaCTeX.

Mognenu Ha nybauyHaTa NOAUTHKA: MojenuTe Ha myOInyHaTa NOJUTHKA ca MpeaHa3Ha-
YEHHU 32 OLICHKA HA MOTEHIMAIHUTE PE3yJITaTH U NOCIEAULIM OT pa3IMYHU BapUAHTH Ha MOJIH-
TUKata. Te3u MoJenu pasriexaar peauna GakTopH, BKIIOUUTETHO COLIMATHU, HKOHOMUYECKH
U €KOJIOTUYHU Bb3EHCTBUSL.

Mopnenn Ha 3apaBeona3BaHeTo: B cekropa Ha 3[paBeola3BaHETO IIPAaBUTEICTBATa
M3II0NI3BAT MOJIEIH, 32 J1a aHAIM3UPAT U TUIAHUPAT MHULIMATUBU B 00JacTTa Ha 0OLIECTBEHOTO
3lIpaBe, paslpeieieHIe Ha PECYPCUTE U CTpaTeruu 3a Peakiys Mpu 3paBHU KPU3H.

Mopnenu Ha okosiHaTa cpena: [IpaBuTencTBara n3MoI3BaT MOJEIU HA OKOJIHATa Cpela, 3a
J1a OIICHST Bb3/ICHCTBUETO HA MOJUTUKUTE BHPXY EKOCUCTEMHTE, KA4YeCTBOTO Ha Bb3/yXa U BO-
JlaTa 1 U3BMEHEHUETO Ha KiuMarTa.

Mopenu 3a otieHka Ha pucka: OdunuaiHuTe MOJIENH Ce U3IOJI3BAT 32 OLIEHKA U YIIpaBJie-
HUE Ha PHCKOBE, CBBP3aHU C PA3IMYHH ACIEKTH, BKIIOYUTEITHO (PMHAHCH, OOIIECTBEHA Oe3-
OIACHOCT U HAIMOHATIHA CUTYPHOCT.

Perynaropuu mojienu: PerynaTopHuTe opranu 4ecTo U3Noi3BaT MOJIENH, 32 /1a OLEHST I10-
TEHIMATHOTO Bb3/ICHCTBUE HA MPEATIOKEHUTE PEryIalli BbPXY OTpaciIuTe, MOTpeOUTeNnTe U
MKOHOMHKATA KaTo 1710,

OdunmanauTe MOICITH Ce XapaKTepU3Upar ¢ TOBA, Y€ Pa3uuTaT Ha JaHHU, EMITUPUIHU JI0-
Ka3aTelCcTBa U CTPYKTYPHUpPaH MOAXO0] KbM B3€MaHETO Ha pelieHus. Te3n Mojienu ocurypsiBaT
CUCTEMATHUYEH M IPO3pauyeH Ha4MH 3a IPABUTEICTBATA /1a CE OPUEHTUPAT B CII0)KHU BBIIPOCH,
Jla IPeIBUXKAAT MOCIEAUIUTE U J1a B3eMaT PELIeHNs, KOUTO ChbOTBETCTBAT HA TEXHUTE BCEOO-
XBaTHH LIEJIH.

HenpexkbCHATOTO MHTErpUpaHe HA Pa3jIMYHM IJIEAHU TOYKH, NPO3PEHMs], OCHOBAHMU Ha
JaHHYW, U YCHBBPLICHCTBAHU TEXHUKH 3a MOJIEIMpPAHE TapaHTUPA, Y€ OPUIIMATHUTE MOJIEIH
OCTaBaT HAJEKIHA HHCTPYMEHTH 32 MHPOPMHUPAHO U e(EKTUBHO yIpaBIeHHeE. >

2.5.5. HecTtpyKTtypupaHu mogenu

B Teopusita Ha pemeHusTa HECTPYKTYpHUPAHUTE MOJENH MPECTaBIsABAaT KaTeropus MoJ-
XOJIU 32 MOJIEIMPAHE, KOUTO C€ OTKJIOHSBAT OT CUCTEMATUYHUTE U J0Ope NeUHUPAHU PAMKH,
XapaKTepHU 3a CTPYKTypUpaHuTe Mojaenau. HecTpykTypupanute Moaeian ca 0coOEHO MpHIIO-
KUMH B CLIEHAPUH 32 B3€MaHe Ha PEIeHUs], IPU KOUTO CIIOKHOCTTA Ha Mpobiema, Turcara Ha
SICHU JIaHHU WJIM YY4aCTHETO Ha CYOEKTHBHU U Ka4eCTBEHM (DaKTOPU MPaBAT TPYAHO GOPMYIHU-
paHeTOo Ha TOYHU MaTeMaTUYEeCKU 3aBUCUMOCTH. Ta3u kareropusi 00XBalla pa3aIuyHd METO/IH,
KOUTO OCHUTYpPSBAT Ha B3E€MAIUTE PELICHUS I'bBKABOCT M aJalTUBHOCT IPH CIIPaBsiHE ChC
CIIOKHM U JUHAMHWYHU CPEH 32 B3€MaHe Ha PEeIICHHUS.

KauectBenu Moznenu: HecTpykTyprpaHOTO MOJENNpaHe YECTO BKJIFOUYBA KAYECTBEHHU Me-
TO/U, KOUTO yJaBAT CYOEKTHUBHH MPO3PEHUS], EKCIIEPTHU MHEHUS M HEKOJIMYECTBEHU ACIIEKTH
Ha TIpo6IeMHTe TIPH B3eMaHe Ha pereHnus.>

CuenapuitHo nianupase: HectpykTypupaHuTe MOI€IH HAMUpAT NPUIIOKEHUE B IJTaHUpa-
HETO Ha CIIEHapUH - CTPATEernYeCKU HHCTPYMEHT 3a B3€MaHe Ha pelIeHHs], KOUTO BKIIIOYBA Ipe-
JBIDKJAHE U aHAJIM3 Ha MHOXKECTBO BEPOSTHHU ObJICIIN CIICHAPHH.

I-pa TexH. HayK. Ps3ans: PI'PA, 2003. 307 c.

54 Coseros b. 4., SIkosnes C. A. Mozgenuposanue cuctem. M.: Beicur.mik., 1985. 350 c.

% Boes B. JI., Kupuk JI. U., Ceiuenxo P. I1. KoMIbIOTEPHOE MOIEIMPOBAHKE: OCOOKE IS KyPCOBOTO M JUILIOMHOIO IIPO-
extuposanud. CII6.: BAC, 2011. 348 c.

% Moppep I. A. MeTozbl MOZIEMPOBAaHUS IUCKPETHBIX cucTeM: yueb. nocobue. Kpachospek: UM KI'TY, 2005. 171 c.
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Merononorus Ha MekuTe cucteMu (SSM): SSM e HeCcTpyKTypHUpaH MOIX0] 32 MOJCIIH-
paHe, KOMTO OTYHTA COLMATHUTE U CYOCKTHUBHUTE acleKTH Ha MpoOIeMUTe MPH B3EMAHETO Ha
pelIeHus.

Haparupau monenu: HectpykTypupanure Moenu Morat aa Obaat moa gopmara Ha pas-
Ka3u WK UCTOPUH, KOUTO OMUCBAT KOHTEKCTA HA PEIICHUETO, IPEeIM3BUKATEIICTBATA U MOTEH-
[UATHUTE pe3ynTaTu. To3u MoAX0/] € 0COOCHO MOAXO/AI, KOraTo cTaBa BBIIPOC 32 KyATYPHH,
COLMAIHY MM eTUYHH ChoOpaxeHns.>’

I[I/IaFDaMI/I Ha IPpUYNHHO-CJICACTBCHUTC BPH3KU: I[I/IaI‘paMI/ITe Ha NPpUYHUHHO-CJICACTBCHUTC
BEPUTHU ca rpaduuHu U300paKeHUs, KOUTO WIIIOCTPUPAT BEPUTHTE HA OOpaTHA BpB3Ka U MPH-
YUHHO-CJICACTBCHUTC BPB3KHU MCIKAY NPOMCHIIMBUTC B AaJCHA CI/ICTGMEL58

Mojenu Ha pa3y3HaBaHe Ha POSIU: BAbXHOBEHH OT KOJEKTUBHOTO MOBEAEHIE, HA0I0 1a-
BaHO B IIpupoaara, MOACIUTC HAa POCBUA MHTCIICKT HU3IOJI3BAT AJITOPUTMH, KOUTO UMUTHUPAT
MOBE/ICHUETO HA POSLIU WIH TPYIIH.

N360pbT MEXKAY CTPYKTYPUPAHU M HECTPYKTYPUPAHH MOJICIH 3aBHCH OT crielupuIHuTE
XapaKTepUCTHKHU Ha Mpoljema 3a B3eMaHe Ha pelleHue U 1bi10ournHaTa Ha pa3OupaHe, HE0O-
XO/IMMa 3a e(peKTHBHOTO B3€MaHE HA PELICHHS. >

2.5.6. Mogenun Ha paHHHU

Monenute Ha JaHHU NPECTABIABAT BaXKEH KOMIIOHEHT B IIpOLieca Ha B3€MaHe Ha pelle-
HUS, KaTO OCUTYpsIBaT CTPYKTYpHUpaHa paMKa 3a OpraHU3UpaHe, CbXpaHsIBaHE M aHAJIU3UpPaHe
Ha uHpopmanus. Te3n MoJenH yIaecHIBaT TPaHC(HOPMUPAHETO HA CYPOBUTE JAHHU B CMUCIICHU
IIPO3PEHHUs, KOETO M03BOJIsIBA MH(MOPMUPAHU M OCHOBAHM Ha JIaHHU IPOLIECH HAa B3EMaHE Ha
pelIeHus.

MogenuTe Ha JaHHU CIIy’KaT KaTO OCHOBA 3a B3€MaHE Ha PEIICHUs, OCHOBAaHU Ha JIaHHH,
KaTo mIpeJylaraT Ha Julara, B3eMalllyd peLIeHHs], CTPYKTYpUpaH HauuH 3a B3aUMOJCIHCTBUE U
W3BJIMYAHE HA IPO3PEHUS] OT OTPOMHHU MACUBU OT JIaHHHU.

Bceku Bu1 MoJien Ha JaHHU HOCH YHUKAJIHU IIPEMMCTBA B [Tpolieca Ha B3eMaHe Ha pelie-
HUS, KaTo MO3BOJISIBA HA B3EMAIUTE PELICHUS Ja U3BINYAT LIEHHU NIPO3PEHNUs, Ja IPaBsIT UH-
dopmupas u360p ¥ a ce ATaNTHPaT KbM AMHAMHYHHS XapakTep Ha CHOTBETHUTE 0OacTu.®

Mognenute Ha JaHHU CE OTHACST JO MaTEMaTHYECKH MTPEICTaBAHNS, KOUTO BKIIIOUBAT €Jle-
MEHTH, OCHOBAHU Ha JJaHHH, B MPOIIECUTE Ha B3€MaHE Ha pelieHus. Te3u MoAenu U3Moa3Bar
HaJIMYHUTE JaHHU, 32 Ja MOBUIIAT TOYHOCTTA U HAAECKIHOCTTA HA PE3YATATUTE OT PELICHUATA.

B 000011eHue, MoenuTe Ha JaHHU UrPasT KIIOYOBA POJIs MPU B3EMAHETO HA PELICHMUS,
KaTo BKJIIOYBAT EMIIMPUYHHU JIOKA3aTEICTBA U TEHACHLUUN OT HAJIWYHUTE JaHHU, KaTo 10 TO3H
HA4MH [MOBUIIABaT TOYHOCTTA U HAJIEXKAHOCTTA Ha PE3YIATATUTE OT PEILICHUSATA.

2.6. Knacudpukauma Ha matemaTUYECKUTE MOAENUN CTPYKTYPUPAHU CUCTEMU

MaremaTruecKkuTe MOJEIHN B CTPYKTYPUPAHUTE CUCTEMHU UTPAsIT KIKOUYOBA POJIsl IIPU B3e-
MaHETO Ha PEIICHHsI, KaTo MpeJiaraT CUCTEMaTHueH IMOAXO0]] 3a aHAJIN3 W ONTUMHU3HpPAHE HA
CIOXKHHU ciieHapun. Knacudukamusara Ha Te3u MOJIENH € OT ChIIECTBEHO 3HAUEHUE 3a pa3dupa-
HETO Ha TEXHUTE Pa3HOOOpa3HU MPUIIOKEHUS U (PyHKIIMOHATHOCTH. B oOnmacTra Ha MaTtemaru-
YECKUTE MOJIENIH B CTPYKTYPUPAHUTE CUCTEMH CHIIECTBYBAT HIKOJIKO KIIFOYOBH KiTacu(pUKaIIu:

57 loppep T. A., Komoposcuii B. C. OneHka u IPOTHO3UPOBAHHE IMHA-MHUKHU KPYITHBIX JIECHBIX TIOKAPOB [DIEKTPOHHEIH pe-
cypc] // Texnomorum texaocdepHoit 6e3omacnoctr: nHTepHET-XKypH. MUC Poccun, Axaa. I'TIC. 2011. Bem. 2. URL:
http://www.ipb.mos.ru/ttb/.

%8 Kotos B. E. Cetu Iletpu. M.: Hayka, 1984. 158 c.

59 Jlomazosa U. A. Bnosxkennble cetu [leTpu: MoeMpoBaHUe U aHAIU3 PacTpeieeHHBIX CHCTEM C 0OBEKTHOH CTPYKTYpOH.
M.: Hayu. mup, 2004. 208 c.

0 Hosxenkosa JI. @., Ucaer C. B., Huuenopuyk B. B. IIpumenenue

skcneptHoit [MIC st anasnm3a moxapHoi odcraHoBku B KpacHosipckom kpae //IIpo6i1. 6e301acHOCTH U Ype3BbIYAHHBIX CUTY-
anuid. 2009. Ne 2. C. 75-85.
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JleTepMUHUCTUYHY MOJeNH: J[eTepMHUHUCTUYHUTE MOJENU Ipeanosarar, 4e¢ BPb3KHUTE
MCKAY NPOMCHJIIMBUTEC Ca TOYHO ONIPCACIICHU U HC ITPOABABAT CJIy‘IafIHOCT.

BepostHocTHM Mosienu: 3a pa3iuka OT AETEPMUHUCTUYHUTE MOJIEIH, ITPU BEPOSITHOCTHUTE
MOJIENIM C€ MPU3HABA HAIMYMETO HAa HECUTYPHOCT M CIy4alHOCT B NMPOOJIEMUTE, CBBP3AaHU C
B3EMaHETO Ha PELICHUs.

OnTuMu3aIMoHHN Mojesu: MoemuTe 3a ONTUMH3AIUs ce (DOKyCHpaT BbPXY HAMHPAHETO
Ha Hai-700pOTO Bb3MOXKHO pellleHUe OT Habop OT OChILECTBUMH BapuaHTH. JIMHEHHOTO mpo-
rpaMHpaHe, HEIMHEMHOTO TPOrpaMUpaHe U LIEJIOYHUCICHOTO IPOrpaMUpPaHe €a YECTO CPEeIlaHu
ONTHMH3aIMOHHI TEXHUKH, HPUIATaHHU TIPH CTPYKTYPUPAHO B3eMaHe Ha permenus. !

Cumynanronau mozgenu: CUMyTalMOHHUTE MOJIEIN Bb3IPOU3BEKIAT MPOIECH OT peal-
HUS CBST Ype3 MaTeMaTu4ecko MpeICTaBsiHe, KOETO M03BOJISIBA HA JIMIATa, B3€MAllU peIIeHus,
1a HaOJII0/1aBaT MOBEJCHUETO HA CUCTEMATa BbB BPEMETO.

Mopnenu Ha TeopusTa Ha Urpure: TeopusTa Ha UTPUTE MPENOCTaBs paMKa 3a aHaJIU3 Ha
CTPATCTUYCCKUTC B3aI/IMO,[[€I\/JICTBI/I$I MCKAY MHOXCECTBO JiMla, B3E€Mallll PCUICHUA, U3BCCTHU
KaTo Urpayu.

Mozenu Ha TeopusATa Ha ONAIIKUTe: MOIEIUTE Ha TEOPHsITa HA OMAIIKUTE ce (hOKycHpar
BbPXY U3y4aBaHETO Ha OMAIIKUTE OT YaKaIllX U IOTOKA OT CyOEKTH IPEe3 CUCTEMUTE.

MDG)KOBI/I MOJACIIN.: MpC)KOBI/ITe MoACI NpCACTAaBAT B3aMMOOTHOIICHHATA W BPB3KUTC
MEX]y CyOeKTUTE B J1a/IeHa CUCTEMA.

Monenu Ha MapkoB: Moznenure Ha MapkoB ca BEpPOATHOCTHH MOZEIIH, KOUTO MPEACTABAT
CHCTEMH C IOCIIeIOBATEIIHU ChCTOSHUS U TIPEXOAN MEXTY THX.

JuHamudHau Monenu: /JIMHAaMUYHUTE MOJENIA OTPa3siBaT BPEMEBUTE aCIIEKTH Ha MpooIie-
MUTE 32 B3€MaHEe Ha PEIIeHUs, KaTO OTYUTAT KaK IPOMEHIIMBUTE CE pa3BUBAT BbB BPEMETO.

Te3n MOJCIN Ca ICHHU IIPU CLHCHAPHHU, [TPU KOUTO PEIYITATUTC Ca HAIIBJIHO IIPEABUINMU
Bb3 OCHOBA HAa KOHKPETHU BXOAHHU JaHHU. JIMHEHHOTO mporpamupaHe, BUIEH JETEPMUHUCTH-
4YeH MOJIeJI, C€ M3II0JI3Ba IUPOKO 3a ONTUMHU3MPAHE HA Pa3NPEeICHUETO Ha PECYpCUTE, IIPO-
M3BOJICTBEHUTE I'paUIM U JPYry IPOMEHIIMBH 32 B3€MaHE Ha PEIICHUs B Pa3JIMYHU OTPACIIH.

B 3akmtouenue, kiacuukanyuaTa Ha MaTEMaTHYECKUTE MOJIETU B CTPYKTYPUPAHU CUCTEMHU
Ipejylara Ha B3eMallluTe PelIeHusl pa3HooOpa3eH HHCTPYMEHTAPUYM 3a CIPaBsSHE C pPa3INuHU
CLICHapHUHU 3a B3€MaHE Ha peleHus. Bceku Tum Mozpen HOCH CBOM cOOCTBEH HAaOOp OT CHIIHU
CTpaHH U ChOOpaKeHUsI, KOETO MO3BOJISIBA a[allTUPAH MOJIX0J] KbM CIIOXKHOCTTA U IMHAMUKATA,
MPUCHIIM HA Pa3IMYHUTE CPEIU 3a B3eMaHe Ha pelleHus. M300pbT Ha KOHKpETeH Moaxos 3a
MOJIETTUPaHe 3aBUCH OT CIIelM(UUYHUTE XapaKTEPUCTUKU Ha MPOoOeMa 3a B3eMaHe Ha pelleHue,
€CTECTBOTO Ha M3CJICABAHATA CUCTEMA U LIEJINTE HA aHAIN3A.

2.7. IIpo6;1eMu Ha MHOTOCTENEHHOTO MOJeJIMPAaHe MPU B3eMAHETO HA PelIeHHUs:

MHOroCTeneHHoTo MOIJIMpaHe MPU B3EMAHETO Ha PEIICHUS BKII0YBA PA3IVIKIAHETO Ha
(dakTopu, IeHCTBAIIM HA Pa3NTUYHM HUBA - WHIUBUAYAJIHO, TPYMOBO, OPraHU3AMOHHO WM
JopH 00111ecTBEHO. BhIipexu ue To3u noaxoa mpejyiara rno-1suiocTHO pa3doupaHe Ha MPOLeCUTe
Ha B3eMaHe Ha PEIICHHUs, TOW € CBbP3aH ChC COOCTBEH HA0OP OT MPEIN3BUKATEIICTBA!

HNurerpupane Ha HuBara: KoopauHanuara ¥ MHTETPUPAHETO HAa WHPOPMAIUS OT pas-
JTUYHU HUBA MOXe J1a Ob/Ie CIOXKHA.

Jlutata, B3eMalIM peEIICHHs, TPSAOBA /1a CE€ OPUEHTHPAT B CIOXKHOTO B3aWMOJICHCTBHE
MEXI1y UHAUBHIyaTHUS U300p U MO-IIUPOKUTE OpraHU3aAIMOHHH WM OOIIECTBEHU BIIHSHHUSL.

Cop0upaHeTo ¥ aHATM3UPAHETO Ha JIAHHU Ha PA3IMYHU HUBA U3UCKBA CIOKHU METOJI0JIO-
run. HTerpupaneTo Ha pa3Ho00pa3HU HAOOPH OT JAHHH, OTYMTAHETO HA PA3TUYHUTE MaIabu
Ha W3MEPBAHE U CTIPABSIHETO C MOTCHIIMATHUTE OTKJIOHEHUSI Ca KITFOUOBU ChOOpaKEHUSI.

61 OCHOBEI TEOpPUH BEIYMCITUTENBHBIX CUCTEM / TIOJ PEJl. POd.
C. A. Maiioposa. M.: Beicur. mxk., 1978. 408 c.
62 Yepropymxuii Y. T. MeToBI ONTHMHU3AIUA B TEOPHH yIpaBieHus: yues. mocodue. CI16.: TTutep, 2004. 256 c.
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B3emanero Ha pelieHus: 4eCTO 3aBUCH OT KOHTEKCTa U MHOTOCTENIEHHUTE MOJIENIN TpsiOBa
Jla OTYUTAT HIOAHCUTE Ha Pa3IMYHUTE KOHTEKCTH. Pa3nuuusara B opraHu3aldoOHHAaTa KyJITypa,
CTHJIOBETE Ha PHKOBOJCTBO UJIM OOIIECTBEHUTE HOPMHU MOTAT J1a OKa)KaT 3HAYUTEIIHO BIHUSHUE
BBPXY IPOLIECUTE HA B3EMAHE HA PELICHUS.

Bsemanero Ha perienus € TMHaAMUYHO U (PaKTOPUTE Ha €THO HUBO MOTAT J]a BIUSSAT WU J1a
B3aMMOJICICTBAT C T€3H Ha JIpyTW HUBA. PazObupaHeTo Ha Te3u NMHAMHYHH B3aUMOACHUCTBUS €
OT CBHILIECTBEHO 3HAYCHHE 32 pa3pabOTBAHETO HA TOYHU MOJAECIH.

WuauBuaure B rpymara Morar /1a uMar pa3jMuHU CTUJIOBE HA B3€MaHE Ha PEIIECHUs], Ipel-
MMOYNUTAHMS U MOTUBaLKA. BKIIFOUBaHETO HA TE€3W MHAUBUYAJIHU PA3JINYUs B MHOTOCTEIIEHHUTE
MOJIETT M3MCKBa BHUMATEIHO OOMUCIISHE, 32 J1a c€ N30erHe MPEKOMEPHOTO OIPOCTSIBAHE.

MogenuTe 3a B3eMaHe Ha pellIeHUs HA MHOTO HUBA TPpsAOBa /1a ce choOpa3aBaT C ETUYHU
CbOOpaKeHMsI, KaTO TaAPAHTUPAT CIPABEAIMBOCT U PAaBHOIIOCTABEHOCT Ha BCUUKM HUBA. [loTeH-
IUaThT 32 qucOaaHC Ha BJIACTTA WM HEMPEIBUACHU MOCIEIUIM Hallara €TUYeH KOHTPOI B
IIPOLIECUTE HAa B3€MaHE HA PEILICHUS.

EdexTruBHaTa kOMyHHKAIUsI MEXKAY pa3IUYHUTE HUBA € OT peliaBailo 3HaueHue. Hempa-
BIJITHOTO OOIIyBaHE WJIU JIUTICATa Ha MPO3PAYHOCT MOTaT Jia TIOMpeyaT Ha ycrexa Ha MOJICIIUTE
3a B3€MaHE€ Ha PEIICHUs HA MHOTO HUBA, KaTO MOBJIUSAT HA U3II'bIHEHUETO HA PEIICHUSITA.

2.8. U3Boan

[Ipenu3BuKaresncTBara U HIOAHCUTE, CBBP3aHU C MHOTOCTEIIEHHOTO MOJEJIMPAHE IIPH B3€-
MaHETO Ha PeLIeHMs, IoAuepTaBaT He0OX0AUMOCTTa OT MHTETPUPAH MOJXO0A, KOWTO J1a OTYUTA
(bakTopuTe Ha MHAMBHYATHO, TPYIIOBO U OPTaHU3AIOHHO paBHUIIE. Bbhrpocu Karo cioxHo-
CTTa HA JIaHHUTE, TMHAMUYHUTE B3aUMOJEHCTBUS U €THUHUTE ChOOPaKEHHsI ca KIIIOUOBH ac-
IIEKTH, KOUTO TPsiOBa Jja ce pasmiexkaar Ipy MpUIaraHeTo Ha MHOTOCTETIEHHU MOJIEIIH.

B 3akmtouenue, pa30upaHeTo Ha MOTHBALIMATA € OT KJIF0YOBO 3HaUEHHE 33 pa30UpaHeTo Ha
YOBEIIKOTO IOBEJICHHUE U NPOLECUTE HA B3EMAHE HA peLICHHs. Teopuute 3a ChbABPKAHUETO
Ipejiarar [EHHU paMKH, HO IIPAaKTUYECKOTO UM IPWIOKEHUE U3MCKBA HIOAHCUPAH IOAXOZ,
KOMTO OTYMTA MHAUBUAYAIHUTE PA3INUMsl, KOHTEKCTYaJIHUTE (PAKTOPH U JTUHAMHYHUSA Xapak-
Tep Ha MoTHBauuATa. OCBEH TOBAa MHTEIPUPAHETO HA MHOTOCTEIIEHHU MOJENIN B IIpoLEca Ha
B3€MaHe Ha pEUICHUs] OCUTYPsIBa NO-ISUIOCTHA IEPCIEKTHBA, MAaKap U C MIPUCBHIIM NTPEAN3BUKA-
TEJICTBA, KOUTO M3MCKBAT BHUMATEIHO OOMHUCIISIHE M YChbBBPIICHCTBAHE HA METOAOJIOTHSATA.
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MABA 3: $OPAM/TIHO ONMUCAHUE HA ANCKPETHUTE CUCTEMMU 3A BSEMAHE HA PELLE-
HUA C OTYUTAHE HA MOTUBALIUATA

MHOXECTBA, TFPA®U, MPEXXOBU NMNOTOLU

3.1. MoHATMA 3a MHOecTBa

[1]e 6b1aT BBBECHNU clIeAHNTE 03HaueHus:%® 4 65 66

—{ A B, C,... } — CHMBOIIH 32 MHOXECTB;
—{a,b,c,...} — €IEMEHTH Ha MHOXECTBA.

a € B o3nauasa, ye eneMEHTHT A IPUHAIIEIKU HA MHOKECTBOTO B, IIpH KOETO € € CMMBOII
Ha [IPUHAJIEKHOCT.

a ¢ B o3nauaBa, ye a He mpuHaIEKU HA B.

A c B nokassa, ye MHOXECTBOTO A € 4acT OT MHOKECTBOTO B.

Axo AcB uBc A 10 A=B.

[Tpa3HOTO MHOXKECTBO CHC CUMBOJI & O3HAUaBa, Y€ B HETO HSAMa HUTO €IHMH €JICMEHT.
| A | € paBeH Ha MOIIHOCTTa Ha MHOXKeCTBOTO A. To mokasBa Opost Ha €IEMEHTUTE B MHO-

XKeCTBOTO A.

Axo A u B ca npou3BoiHE MHOXECTBa, TO TAXHOTO oOenuHenue AlJB ce Hapuva MHO-
KECTBOTO, BCHYKM  €JIEMEHTH Ha KoeTo mpuHamiexkar Ha Awmm B, umn  Ha
A u B eqHOBpeMEHHO.

Axo A u B ca nmpousBoiiHH MHOXeCTBa, TO TpecruaneTo A(1B chabpika camo TE3H efe-
MEHTH, KOUTO NMPUHAAIEKAT €AHOBPEMEHHO U Ha A, 1 Ha B.

Hssaxnaneto C = A\ B Ha nsere MHoXxecTBa A 1 B € ChbBKYIIHOCTTA Ha TE€3U €IEMEHTH
oT A, KOUTO HE ce ChABPXKAT B B, mpu kKoeTo enHOBpeMeHHO ce npeanoyiara B < A

Cumerpuuna pasimuka AAB ce Haprya MHOKECTBOTO MOJTyYEHO Ype3 00eqMHEHHE HA pa3-
mukure A\B n B\ A To moxe na ce o3Haun u upe3 AAB =(A\B)U(B\ A).

MuoxectBoTo C € pa3duTo Ha MMOAMHOKECTBATA

AuB,ako ANB=J u AUB=C.

AKO BCHYKH pa3lVIekKJAaHH TOAMHOXECTBA ca TOJMHOXKECTBA Ha HSIKOE MHOXKecC-
B0 U, To U ce Hapuya yHHUBEpPCATHO MOJIMHOXKECTBO.

3a mpou3BOJHUTE MHOXECTBa A U B cneiHuTe TpH 3aBUCUMOCTH Ca €KBUBAJCHTHH IIO-
Mexny cu: A< B; ANB=A; AUB=B.

ITox mommoOCT m (A) Ha MHOXkKeCTBOTO A ce pa3bupa OpoAT Ha EIEMEHTUTE | A| B TOBa

MHOXECTBO, T.¢. M (A)=| A|.

8 Ford, L. R,D.R. Fulkerson. Maximal flow through a network. - Canadian Journal of Mathematics, 1956, 8, pp. 399-404.

64 Don Phillips, Garcia-Diaz. Fundamentals of Network Analysis. Prentice Hall, Englewood Cliffs, New York, 1981. 474 pp.,
DOI: 10.1002/net.3230120210

8 Jensen, P. A., J.W.Barnes. Network flow programming. New York, John Wiley and Sons, Inc., 1980.

8 Christofides, N. Graph theory: An Algorithmic Approach. London [etc.]. Academic Press, 1986.
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AOCOIOTHO JOMBJIHEHHE HAa MHOKECTBOTO A ce HapHua MHOXKECTBOTO A OT Te3H elle-
MEHTH, KOUTO He TpHHAIIexaT Ha MHOXecTBOoTo A, T.e. A=U\A Ot TOBa CI€/Ba,
e X \A=XNA.

MHoxkecTBOTO {i/ie A; P(i) } BKII0YBa BCHUKH €JIEMEHTU HA MHOXKECTBOTO A 3a KOHUTO €
UCTUHA NIPEAUKATLT P(i).

CkoOwurte { ... } me ce U3M0JI3BaT CaMo 3a 03HAYaBaHE HA MHOXKECTBA.

Axo A u B ca nmpou3BOJIHE MHOKECTBA, TO C€ TBBP/IHU, Y€ BHPXY A € omnpesereHa QyHKIU-

1
ATa r y IIpuE€Malla 3SHa4Y€HUEC OT B, aKo 3a Ha BCEKH €JIEMEHT OT A € IIOCTaBeH B ChOTBETCTBHE

€IMH U CaMoO €JIMH eJIeMEHT oT B. 3a mpon3BoIHM MHOKECTBAa BMECTO (DYHKIIUS CE M3MOJI3Ba
TEPMUHBT ,,U300paKeHHE” .

1.
3a u306paxenueTo Ha pynxuusta ot A B B ce 3armcsa I 1 A— B.

b=T"(a); beB
Axo a e exeMeHT oT A, TO CbOTBETHUSAT elleMeHT oT B e 0 = aj; beb.

-1
Io aHanoruyeH HaunH ce aepunupa o6paTHOTO H306paxkenue [ (b)
ChLIeCTBYBAT 3aBUCHMOCTHUTE:

-1 -1 -1(p)-
I{(AUB) =T"}(A)UT(B);
-1 -1 -1(p)-
I(ANB) =I"*(A)NT*(B);
1 1 1
I'(AUB) =T*(A)UT'(B).
BbBexnar ce o3HaueHUATA:
3=1(i,j)/xeU ;
2 fi=F;
(ivjed)
KBJIETO { fij} € JbroBa MOTOKOBa (YHKIHSA, YUHTO MOTOKOBA (YHKIHUS BBHPXY Mdb-
rara ( X Xj) = X;j € paBHa Ha fij.
PedunexcuBHOCTTa @0 Ha MHOKecTBOTO N 03Ha4aBa, ue X = X.
CHUMETpPUYHOCTTA @ BBPXY CBIIIOTO MHOECTBO MOKa3Ba, qe
3a X, ye N or X=Y cuensa Yy =X
TpaH3uTUBHOCTTA MOKA3Ba, Y€ OT Y =X U X=17 cnensa Yy =1
B MHOXeCTBOTO Ha peaTHUTE YKclia OTHOLIEHHETO < € pe(hIIeKCUBHO, CHMETPUYHO U TpaH-
3UTHUBHO, T. €. JIBaTa €JICMCHTA X M Y ca CKBUBAJICHTHH MOMEXKTY cH. OTHOMIEHUETO < € TpaH-
3UTHUBHO, HO HE € PeIIEKCUBHO U CHMETPUYHO, T. €. [BaTa eJIeMEHTa X U Y He ca EKBUBAJICHTHU
nomexay cu. CuMBOBT |J O3HauyaBa, 4e C€ OCBHIIECTBSIBA 0OCIMHEHHE HA MHOXKECTBaTa OT

iel

eJieMeHTH oT .

3.2. Tpadum u aencTBuA BbPXY TAX

I'padppr Gce  nmeduumpa  uype3  MHOXKECTBO  OT  eleMeHTH  (WiIH  BBp-
xose) N = { Xis Xy veey Xn} ¥ MHOXKECTBO OT peOpa (Miu JTbrH) { Uy, Uy, sy Um}, KOWTO Ce O3Ha-

yasaT ype3 U 1 00XBaIIaT BCHUKY MM YacT oT eneMenTHTe Ha U. ToBa JaBa B3MOXKHOCT Tpa-
BT, KaTO MaTEMaTHYECKa CTPYKTYpA, Jla ce oTOens3Ba kato G (N, U ).’

87 Christofides, N. Graph theory: An Algorithmic Approach. London [etc.]. Academic Press, 1986.
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Axo Bcnuku eneMeHTH oT U ca opueHTHUpaHu JIbIH, TOBAa O3HAYaBa, Y€ BB BCEKH OT elle-
menture U, €U; U, =( X Xj) BbpXbT X; € HavaneH, a X; —mocieneHn. Toraea rpa-
¢pT G (N, U ) € opueHTUpaH rpad.

Ha ¢ur.1 e nokaszan opueHtupan rpad oT net Bbpxa u mect 1bru. Che CTPEIKU ca MoKa-
3aHH TTOCOKHUTE Ha IbTUTE — OT HAaYAJIHUTE BHPXOBE KbM KpaitHute. [Ipuero e 1a ce otoensi3pa,

ge BbpxoBere Ha jgbrata Uy mmm pe6poto —or Xj kbM X;— ca HHIHMICHTHHM HA Jbrata u 00-
paTHO.
Toii BKJIIOYBA BEPXOBETE { X Xy, X5, Xy X5} U IbTUTE { Uy, Uy, Us, Uy, Ug, Ue}-

IIpu BTOpUs HauMH Ha AedUHMpaHe Ha rpada cChLIECTBEHA POl Urpast npasoto I u
obparHoTo I"™* M306paskenne. MopManHO Te MOTaT [a ce 3aMMILAT O CJIEIHUS HAUKH:

L={j/(i,j)edijel Tt ={j/(ji)ed;jel ).

3a rpada ot ¢ur.l Moxe 1a ce 3anwuiie:

z
u
X1 X3
Uy Us
g 7P >0 X5
Due.1
F( X1) = { X51 Xgy X4}’
F( Xz) :{Xm Xs}’
r(x)=a;
F( X4) :{Xsi Xs}’
F(Xs) =,

KBJIETO & € Ipa3HO MHOYKECTBO.
IIpu usnon3Bane Ha 06paTHOTO M300paXkenre I MOKe /1 ce 3armIle:

I (%) ={x);
r ( Xz) = { Xl};
r ( Xs) = { Xp X, X4};
r ( X4) = { Xl};
r ( Xs) = { X4}-
BB3MOKHO € Ie)HHUPaHETO Ha JBOWHO H300paKeHne FZ(X) 10 CJIE/THHS HAUKH:

r'(x)={z/T (x)=y; T(y)=z(xy)eU;(y,z) =U }.
Bb3moxHO € pebpoTo ( x,, X, ) /Ja CE 3aMEHU C JIBE€ CKBUBAJICHTHH
ATH (%) U (%, %) §-
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3.3. Mpe:xoBu notouu

Mpex0oBUTE OTOLH, WIK MOTOIU BBPXY rpadu, ca MHUPOKO Pa3NpOCTPAHEHN MaTeMaTH-
YECKU CTPYKTYPH, KOMTO JIaBaT Bb3MOXKHOCT 332 TEOPETUYHU U3CIICABAHUS U TPAKTUYECKH MTPH-
JIOKCHUS. Hp€3 MOCJICAHUTC T'OAUHU TC NPCTHPIIAXAa 3HAYUTCIIHO CBOJIOLUOHHO PAa3BUTHUC, KO-
€TO JaJie Bb3MOXKHOCT JIa C€ TOJIy4aT PEeInlla ChAbPKATEITHN PE3YJITaTH U JIa CE€ U3IOJI3BaT B
cucteMuTe 3a B3eMane Ha pemienus (CBP).

B nacrosimara paboTa ce u3moa3Bar TpH Pa3HOBUIHOCTH HA T€3U MPEXKOBH IOTOIH Ype3
KOWUTO MOraTr ga €€ u3CjicABaT MOTUBAIITMOHHHU U EMOLMOHAJIHUA IICUXHUYCCKHU IPOLCCH. I[Ba oT
TSX, @ UMEHHO, KjacuiyeckuTe MpexxoBu mororu (KMII) u 0600mennTe MpeKoBU MOTOIH
(OMII), ca moOpe u3BECTHHU.

3.4. Knacnuyecku mpexKoBu NnoTouu

B nedunnpanero Ha MpEKOBUTE MOTOIM BaKHA POJISI UTPAST CJeIBAIIUTE AbIOBU (DYHK-
68
LUH:

— G —Heorpunarenna (QyHKUHMS HAa MPOIYCKAaTENHATA CHOCOOHOCT BBPXY Ib-

rara Xj; 3a KOATO, 32 BCAKO (i, j )e J, € H3IBIHEHO:
— &; — neorpunarenna GpyHKIMs Ha CTOUHOCTTA BHPXY Abrara X
0<a, <m; (i,])ed (3.2)
IpY KOETO M € KpaifHO palmoHaIHO Yuciio A.
MpeKOBHSAT MOTOK MJIM — KOETO € ChIIOTO — MOTOKBT BbPXY rpad ce nepuHUpa Mo cie/-
HUsI HA49MH 3a Besiko 1€l u (i, j )e J:

V,ako X, =S;
> £ - D fi=1 0axox #Sst; (3.3)
1< 1<t ~V, axo X, =t;
fij < C” 3a BCAKO ( i, ] )E J; (34)
fij >03aBesxo (i, j)ed. (3.5)
BepxsT S € N e nsrounuk Ha notoka U >0, a BEpxsT t € N e koHCyMaTop Ha ChIIus
HOTOK.
Ilenesara GyHKIMS 3a yIIpaBIeHHe HA MPEKOBHS MOTOK €:

> a;f; > min (max ). (3.6)
(i, j)ed
Bb3MoxHO € 1a nma HsIKkoJKo u3tounnka S € N u Hsakomko koncymaropa T € N mpu ko-
eTo

S [25|T|>1 (3.7)

nuce HeO6XO)II/IMO CIIa3BaAHCTO HAa paBE€HCTBOTO
inES Vi = _ijET‘/j = 0' (38)
SNT =@. (3.9)

Axo ce pemy ONTHMHU3AIMOHHATA 3a/1a4a Ha IOTOKOBOTO ontumu3upane (3.6) npu cnas-
BaHe Ha u3nckBanusaTa oT (3.1) mo (3.5), 1me ce monyun ONTUMAITHO pa3peIeieHUe Ha TOTOKa

68 Jensen, P. A., J.W.Barnes. Network flow programming. New York, John Wiley and Sons, Inc., 1980.
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BBPXY MpesKaTa MpH Cla3BaHEe Ha M3UCKBAHMSTA 3a MpoITyckareiaHara crocobnoct (3.4) u He-
OTPHIIATEIIHOCT Ha moToKa (3.5)
PasenctBoto (3.3) ce Hapuua ypaBHEHHE Ha 3ama3BaHeTo. 10 MOKa3Ba, Y€ 3a BBHPXO-

sere X; # S, | BuHarm e He06GX0MMMO CyMapHHUAT MOTOK BIN3AIl B CHOTBETHHUS BPBX J1a € PABEH

Ha [MOTOKA W3JIU3alll OT TO3U BPbBX.
3aBucumocrtTa (3.3) ce Hapuua ypaBHEHHE 33 ChbXpaHsABaHEe U MMa (yHIAMEHTATHO 3HaUe-
HHUE B MPEIKOBHS TIOTOK.
[Tpu yBenn4yaBaHe Ha CTOMHOCTTA HA MMOTOKA V BPXY MpErKaTa IIe Ce CTUTHE JI0 HaCHII[aHe

Ha ONpPENEIEHH IbTH X, fij = C;.B Te3u ciyyau e B cuiia T. Hap. mincut — max flow reopema

Ha (DOpI[ n (DYJ'IKepCOH CIIOpPE KOATO MAaKCUMAITHHSAT ITOTOK Vmax € paB€H HAa MUHUMAJIHUA pa3-

pes ( N, No):sg

Vimax = f ( Ny, 1\70) - f (_-0, No) <c (N, No) ; (3.10)
f(N,, N,)=0, (3.11)

KBJIETO Pa3pe3bT ( N,, No) € paBeH Ha
(Ny, Ny) ={%, /% eN;x, eN; (i, j)ed |. (3.12)

HpI/I JOCTUI'aHC Ha MaKCHUMaJIHaTa CTOMHOCT Ha ITIOTOKa Vmax € BiApHaA CJICIHAaTa 3aBHCH-

MOCT:
Vo = f (N, Ny) =c(N,, N;) (3.13)

IPH HYJIeBa CTOWHOCT Ha IMOTOKA BHPXY paspesa ( Ny, N )

3.5. 0606LeH MmpexKoB NOTOK

Baxna PASHOBUAHOCT HA KIIACUYCCKHA MPCIKOB IMOTOK € 0606HIGHI/I$IT MPECKOB IMOTOK HUJIHU

HOTOKBT ¢ neyanou u 3aryou. Toii ce cBexxaa 710 TOBa, ue, ako B HAYaJIHUS BpbX Xj MOTOKOBAaTa
(GyHKIHS UMa CTOMHOCT fj,TO B KpaliHus BpbX XjHa ChIIaTa J{bra CTOMHOCTTAa HA MOTOKA €

Beue J f j» Kb1eT0 Jjj € OJI0)KMTETHO PALIMOHAIHO YHCIIO — KOE(UIIMEHT Ha YCUIIBAHE UJTH OT-
cabBaHe Ha MOTOKA. '° ITpuema ce, ue 3a BCAKO (i, j Je J € BAIUIHO
0< 9i < Py (3.14)
KBJETO [Jj € KpaifHO MOJIOKUTETHO PAMOHATHO YHCIIO.

TBi1 KaTO B 3aBUCHUMOCT OT { gij } IIOTOKOBATa q)YHKI_II/IH CC yCHJIBa WJIA OTCJ'Ia6Ba, TO IIO-

TOKBT V B H3TOYHMKA S B 00IIMS Cyail He € paBeH Ha Ha moToka —V B KOHcymaTopa t, KoiTo
ce pazimuyasa ot V, 1.e. V # —V.IIpu 00001IeHNs] MPEXKOB MOTOK YPAaBHEHHETO 3a 3ara3BaHe
¥Ma ClIeiHus BUJ: 3a Besiko 1€l u (i, j )eJ,

<V,ako X =S;
Z fi — Zgji fi =1 0,akox =st; (3.15)

iert iert
It It —V, ako x; =t.

% Ford, L. R,D.R. Fulkerson. Maximal flow through a network. - Canadian Journal of Mathematics, 1956, 8, pp. 399-404.

0 Don Phillips, Garcia-Diaz. Fundamentals of Network Analysis. Prentice Hall, Englewood Cliffs, New York, 1981. 474 pp.,
DOI: 10.1002/net.3230120210
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IleneBara ¢yHKIMS TpU 000OIIEHUS MPEXKOB MOTOK CHBMAAa C IeieBara (yHKIIHS
or (3.6). pyrute 1Be ypaBHEHHs Ha OO0OOIICHHS MPEKOB IMOTOK Ca ChHIIUTE, KaKTO

B (3.4) u (3.5).

Koedunuenture { Jjj / ( i, ] )E J } JlaBaT Bb3MOXKHOCT Jla C€ OTYUTA BHHIIHOTO BIUSHUE
BBPXY [TOTOKOBATA peaiu3aliys, KOSTO UMa BAKHO MPAKTHYCCKO 3HAYECHUE IIPU MPEXKOBaTa pe-
anM3anys Ha peauua peannu npouecu. Ako J =1 3a Besiko (i, j )e J,T0 0000LIEHUAT MpE-

JKOB IIOTOK CBhBIIaJla C KIIACUYCCKUA MPEIKOB ITOTOK. n

3.6. OcobeHOCTM Ha cucTemuTe 3a B3eMaHe Ha peweHunA 683MpaHM Ha mpeXXoBOo-noTo-
KOBU mogenun

MpexK0oBO-ITIOTOKOBUTE METOAU U CPEJCTBA B MHOI'O CllydaH JaBaT Bb3MOKHOCT J1a CE pa3-
paloTAT M ch3JaaT TAaKMBA CUCTEMH 3a B3€MaHe MJIM 3a [IOJIIOMAaraHe Ha B3eMaHETO Ha pelie-
HUS, KOUTO /1A €a a/IeKBaTHU KbM LIUPOK KPBI' OT peasiHu 00eKTH U npouecu. Haii-uecto 3ana-
4uTe, pelllaBaHu Ype3 MPEKOBO-TIOTOKOBU MOJEIH, Ca CBbP3aHU C JIOTUCTUYHH IPOOIeMHU 3a
TPAHCHOPTUPAHE U CbXPAHsABAaHE HAa PA3JINYHU pecypcu. B To3u cirydail € He00X0AUMO HE caMo
ChCTaBsiHE Ha 001 — 110 Bb3MO>KHOCT ONTHUMAJICH IUIaH, HO U CIIEJICHE Ha IIPOLIECUTE Ha ITPEeMU-
HaBaHe OT €/IMH IYHKT KbM ApyT. ToBa npeanosara roTOBHOCT 3a B3€MaHE Ha aKTYaJIHU pelie-
HUS [Ipe3 pa3JInyHU eproau oT Bpeme. HeoOxoaumu ca moaxoasiy CTalluOHapHu U MOOMIIHU
CEH30PH M CEH30PHH CHCTEMH, KOUTO J1a 1aBaT JOCTATHYHO TOYHA MH(OPMAIUSI 32 MECTOIIO-
JIOKEHUETO U ChCTOSHUETO Ha TPAHCIOPTUPAHUS U ChXPAHSIBaH B CKJIAI0BETE PECypC.

Crparerusta npu onpesensHe U OChIIECTBIBAHE Ha YIIPaBIIsABAILUTE Bb3ACHCTBUSA IIPH Je-
TEPMUHHUPAHUS Cllydail ¥ IPpU OTYUTAHE HAa CTOXAaCTUYHOCTTA € Pa3jIMyHAa:

1. Axo cucTemara 3a B3eMaHe Ha PEHICHHs HMa He3HAYMTEIIHA CTOXaCTHYHOCT, TO
MPOIIECHT CE€ Pa3rIeK/Ia KaTo AETCPMHUHUPAH U ONTUMATHUAT TUIAH CE OMpeess Ype3 3a-
Bucumoctutre ot (3.1) 10 (3.5) —mpu  kinacuueckus MpexkoB moTok (MII), wim
ot (3.4) 1o (3.6) u (3.15) — npu 06061IeHUss MpexkoB oTok (OMII). BbB Bceku OT Te3u
ciydau nieneBata yakuus (3.6) e exna u cbmia. Taka ce OCBHIIECTBABA €IHOCTHIIKOBO B3€-
MaHe Ha pelnieHue. V34ucieHnsIT ONTUMYM 3aro4Ba Jia ce U3ITBJIHIBA H CaMo ako uMa (hop-
CMa)KOPHHU CHOUTHSI, KATO Ce MPEPasriiexk/ia C OTYNTAHE HAa BE3HUKHAINTE HOBU 00CTOSATE-
CTBa.

HpI/I CbCTAaBAHC HA ONITUMAJIHUA ITJIaH € BAXKHO Jia CC OIIPCACTIAT BB3MOXKHO Hal-TOYHO I1a-
paMETpUTE Ha MpE)KaTa U MPECIKOBUS ITOTOK

{Cij/(i’ j)eld },{gij/(i, j)ed },{aij/(i, j)ed}

Ot TOBa 3aBHCH TBBPJAE MHOI'O KauyeCTBOTO Ha B3eMaHuTe peuieHus. [lpeau crneapamus
LIUKBJI HA YIPABICHUETO € HeOOXOAUMO YTOUHSIBAaHE HA CTOWHOCTUTE Ha ONMUCAHUTE MO-TOpe
YeTUpH napaMmersbpa. Taka GopMyIupaHUIT METO peaTu3upa €THOKPATHO, €THOCTHIIKOBO B3e-
MaHe Ha pEIIeHUs B JETEPMUHUPaHa Cpeia.

2. [Ipu Hanuuue Ha MO-TOJISIMA CTOXAaCTUYHOCT C€ IIPEMHUHABa KbM MHOTOCTBIIKOBO
B3€MaHE Ha PELICHUS.

Heo6xonuMo e 30HaTa Ha TpaHCHIOPTHUPAHE M ChXPaHIBAaHE Ha pecypcute aa ObAe HACH-
TEHa ChC ChOTBETHU CEH30PH 3a JIa C€ OCHIIECTBU yIpaBIeHHE ¢ ,,00paTHa Bpb3Ka™.

Crnen ToBa ce YTOYHSBA KOW OT JiBaTa MPEXOBO-MOTOKOBH Mojenu —MIl u
OTMII — cneaBa 1a ce U3MONI3BA.

[IspBaTa cThIKA Ce ompeeNs aHAIOTHYHO KAKTO U MPHU €THOCTBHIIKOBOTO YIIpaBJIEHHUE C
JeTepMUHUPAHU MapameTpu. Upes ceH3opHaTa cucreMa U u oOpaTHaTa Bph3Ka ce ONpeaens B

1 Don Phillips, Garcia-Diaz. Fundamentals of Network Analysis. Prentice Hall, Englewood Cliffs, New York, 1981. 474 pp.,
DOI: 10.1002/net.3230120210
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KaKBO PEaJIHO ChCTOSTHHE € MOMaiHall yIpaBisieMusT nporec. Ciel ToBa ce OChILIECTBABA BTO-
paTa cTblKa. Ts € aHaJIorM4Ha Ha II'bpBaTa, HO IPHU APYTo pasloyIoKEHHE Ha pecypca BbpXY
Mpexara W IpU YTOYHEHH JpYrd CTOHHOCTM Ha HSAKOM OT YETHPUTE IapaMeTbpa

{Cij’ Gi» pi}'

TperaTa ¥ CJIeBAIATA CTHIIKU CE OCBHIIECTBSIBAT AHATOTMYHO, KAKTO IIBPBUTE JBE.

Taka ce pealn3Hpa MHOTOCTBIIKOBO B3€MaHE HA PEIICHHS M YIIPABICHUETO HA OOCKTH H
IIPOLIECH [IPU HATHYHETO HA 3HAYUTEIHA CTOXACTHUHOCT.

Taka OIUCAHHUTE JBA MPEKOBO-IIOTOKOBH MOJIE/IA IABaT Bb3MOKHOCT J1a C& OTUHTAT HSIKOH

MICUXOJIOTUYECKH OCOOCHOCTHU NP B3€MaHe Ha PEILICHUs, TAKMBA KaTO MOTUBALIUATA U €MOIIH-
ute. ToBa 1m1e Ob/1e TOKAa3aHO B CIIEABAIIUTE IIABU HA HACTOSIIUS TPYI.
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MMABA 4: YACNEH NPUMEP 3A AUCKPETHA CUCTEMA 3A
B3EMAHE HA PELLEHUA C OTYUTAHE HA MOTUBALIUATA

3a OJIMIIETBOPSIBAHE HA IMOJYYEHUTE PE3YJATaTH OT MPEAXOJHUTE IJIaBH IlIe C€ M3IO0JI3Ba
MpUMep € B3eMaHe Ha pelIeHHs IPU MPEXBbPIISHE HA PECYPCH BbPXY MpEkKa — OT €IUH IMyHKT

A0 APYT, IIPpU OTYUTAHC HA MOTHBAlUATA.

TakbB edeKTHBEH MOET MOXe Ja ObJie MOCTPOEH Haii-06110 Ha 6a3aTa Ha MOTOK BHPXY
Mpexa (rpad). 3a nenTa Hail-106pe MOAX0XkAa 000OIIEHHAT MPEKOB MOTOK /2 — HApHYaH HO-
HAKOTA MOTOK C MeyanOu U 3ary6u, B KOHTO MOTHBALMATA Ce OTYMTA Upe3 KOe(HUIIMEHTHTE 3a

yYCUJIBaHE WJIM OTCI1a0BaHe { 9; / (i, j) el }

Heka TpaHCIoOHHpaHEeTO Ha pecypca ce OChIIeCTBsABA BbpXy ciennus rpadp G (X vV ) :

)

Duz.4.1

B Hero 6pOHT Ha ITYHKTOBCTEC € 5, OT KOCTO CJICABA, 4C

X ={ %, X, X5, X X }5 1 ={1,2,3,4,5}; (4.1)

CpusaT rpad vMa mecT JBOMKHU OT UHJIEKCH, KOUTO ChEeIMHABAT 5 BbpXa, @ UMEHHO,
U= { Xy 21 Xy 31 Xo51 X341 X350 x4,5}; (4.2)

B chmms rpad nuMa mect qBOMKM OT MHIEKCH, KOUTO BIU3aT B CIEIHOTO MHOXKECTBO J:
J={@12);3);(25);(34);(35);(45)}; (4.3)

MHOxkecTBOTO V' MOXKeE /1a ce OINHMIIEe KPaTKO C M3I0I3BaHe Ha J, a UMEHHO,
V=1{x,/(ii)edf; (4.4)

Ilo chIusa HAYMH MHOXKECTBOTO OT BBPXOBC MOKEC 1a CC OITHUIIC ITO-KPATKO YpE3

X ={ifiel }; (4.5)

2Sgurev, V., Doukovska, L., Drangajov, St., Intelligent Network-flow Solutions with Risks at Transportation of Products.

Sgurev V., Jotsov V., Kacprzyk J. (Eds.), Chapter of Book: Advances in Intelligent Systems Research and Innovation, Series:

Studies in Systems, Decision and Control, 379, Springer International Publishing, Switzerland, 2022, ISBN:978-3-030-
78123-1, DOI:10.1007/978-3-030-78124-8 19, pp. 417-439.
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N3TOUHUKBT Ha pecypcH S € BbB BbpXa X, @ Ha KOHCYyMaTopa Ha pecypcH I’ € BbB BbpXa Xs .
Bennuunnara Ha pecypca OT MyHKTa X, KbM IyHKTa X;ce o3Hadyasa upes f; . Tasu Benu-

YHMHAa € BUHAru HGOTpI/II_[aTeJ'IHEl73

0 < f; 32 Besiko (i, j)eJ; (4.6)

ChliecTByBa OrpaHMYMTENIHA TOPHA IDaHMIA 32 BEIM4MHATa Ha pecypca f; mo ywac-
ThKa X;, KOATO Ce Hapu4a IporycKareisa cnocodHoct C; 3a yyacTbka (Iprara) X; 4 3a Hes

MOXXE JJa C€ 3aIIulIc

f, < Cj 3a Besiko (i, j)e J; 4.7)

j —
[IpomyckarenHara cmiocCOOHOCT € HeoTpUIareaTHa (PYHKIIUS 32 KOSTO

0<C; 3a Besiko (i, j)e J; (4.8)

ToBa cienBa ot mpeauAyIIUTE 1BE HEpaBeHCTRa (4.6) u (4.7).

CroiiHocTTa Ha NOTOKOBaTa (YHKLUS B M3TOYHHMKA S ce O3HayaBa C V,,a B KOHCyMa-
Topa —upe3 V.

B 00001ieHust MpeKOBMOJIENI OTYUTAHETO Ha MOTUBAIUATA MOXKE J1a CE OCBILECTBU Ype3
KoeuumeHTHTe 3a yCHJIBaHE WJIM OTclabBaHe Ha JBIOBHUTE TIOTOKOBH  (DYHK-
unn g > 0; ( I, j)e J.”® YcnoBHO Te3n Koe(DUIMEHTH 1IIe ce HapH4aT Koe(DUIMEHTH Ha MOTH-

Barusra. [Ipu ToBa
a) Axo 0<g; <1, To MmOTHBaIuATa HAMaJIsBA CTOHHOCTTA HA OTOKOBaTa (PYHKIIHS, KO-

ATO Bede NpUa00UBa CTOHHOCTTa
g; f; < f;:0<g; <% (4.9)
b) Axo g; nma croitHoCT

g; fi > T 95 > 1 (4.10)

]

TO MOTHBALMSTA YCHIIBA €peKTa OT IPEHOCA Ha PeCypPC OT IYHKT X; 10 JIPYT MYHKT X;;

¢) Axo g; =1, To MOTHBaIMsATA HE OKa3Ba BIMAHUE BbPXY NMPEHOCA HA PECYPCHUTE, T.€.

3 Sgurev, V., S. Drangajov. Resources' Allocation with Minimization of Accom- panying Risks, Information Technologies
and Control, John Atanasoff Society of Automatics and Informatics, Sofia, Bulgaria, Print: ISSN 1312-2622; On- line: ISSN
2367-5357,No 1, 2017.

74 Sgurev, V., S. Drangajov. Two Stage Method for Network Flow Control of Resources and the Risks Related to Them. - In:
Proc of the International Conference of Automatics and Informatics 2016, Bulgaria, Sofia, Oct. 4-5, 2016, John Atanasoff
Society of Automatics and Informatics, Proc.: ISSN 1313- 1850, CD: ISSN 1313_1869 O UAI, pp. 143-149.

s Sgurev, V., Doukovska, L., Drangajov, St., Intelligent Network-flow Solutions with Risks at Transportation of Products. In:
Sgurev V., Jotsov V., Kacprzyk J. (Eds.), Chapter of Book: Advances in Intelligent Systems Research and Innovation, Series:
Studies in Systems, Decision and Control, 379, Springer International Publishing, Switzerland, 2022, ISBN:978-3-030-78123-
1, DOI:10.1007/978-3-030-78124-8 19, pp. 417-439.
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95 f = 5 95 =1 (4.11)

Kakpa cToiiHOCT e npuemMe Koe(bI/IHI/IeHT'BT gij = 1, 3aBHCH OT TOBA, KaK CKCIICPTHO III€ 0b-

JaT OOCHCHU 0611[0 BBLHIIHATa U BbTPCIIHATA MOTHUBAllMU HAa B3€MaIllHA PCHICHUC 3a y4aCThKa
(z[LraTa) Xij . AXo HeroBata MOTHBAIIHS € SHAYUTCIIHA, TO U KOJIMYECTBOTO IIPEMECTBAH PECYPC

I10 TO3U Y4aCThK IIE € ITO-I'OJIsIM M CIIE€A0BATCIIHO gij > 1,

AKo 3aMHTEpeCyBaHOTO B yCKOPSIBAHETO Ha IIpolieca JHLe (HapuMep cCOOCTBEHUK Ha CUC-
TeMa) B3eMe CbOTBETHUTE MEPKH M YBEIIMYM MOTHBALIUATA B OTACIHUTE Y4aCThIIH, TO U 0OLIOTO
KOJINYECTBO IPEXBBPIICH (IIPEMECTBAH/TPAHCIIOPTUPAH) PECYPC IIE € MO-TOJISIMO.

A ompezensiHETO Ha TOBA, KAKBU KOJMYECTBA PECYPCH LIE CE€ Pa3NpelessT M0 OTICIHUTE
y4acTbIM (IbI'M) Ha MpeKaTa € MpeIMET Ha ChOTBETHA ONTUMHU3ALMOHHA 3a/1a4a. 3a HEHHOTO
neduHupane € HEOOXOAUMO OINPEAEISIHETO Ha LIEHUTE {aij / (i, j)e J} 3a TPAaHCIIOPTUPAHE Ha
€/IMHHLIA PECYPC IO y4acTbKa (Jbprara) X; 1

Te3u 1eHU — HApUYAHU CHIIO JHIOBH OLEHKH, BAHATY MMAT HEOTPHMLATEIHA CTOMHOCT:
0 < a; 3a Besiko (i, j)e J; (4.12)

OO600111eHHAT MPEXKOB MOTOK MOXE Jla ce JeduHupa Hail-00110 4Ype3 CIECIHUTE 3aBUCH-
MOCTH:

sasesixo i€l u (i, j)ed

Vo, aKO X; = S;
Zlfij—'zlgjifji: 0,akox #S,T; (4.13)
Jeh Jen —V,ak0 X =T;
f; <C;3a Besko (i, j)eJ; (4.14)
0 < f;3a Besixo (i, j)ed; (4.15)

Bbpxy Taka negunupanus 0000111eH MpPeKOB OTOK C MOTUBALIMK MOTaT Jia ce GopMynupaT
MIOHE TPU ONTHUMM3ALMOHHU 3a1a4u — A, B 1 C, ¢ pa3iauyHy LeleBU QyHKIUU:

3agaua A: MakcuMmaieH 0000111eH MPeXOB OTOK C MOTHBAIIMH U ClIeIHaTa 1eneBa QyHK-
st

L=u=u,, — max; (4.16)

IIPH KOCTO V€ KOJIUYICCTBOTO HAYaJICH PECYPC BbB BbpXa S= X1 Ha MpceiKara.

3anaua B: MakcumaiieH 0000ITIeH MPEKOB MTOTOK ¢ MOTHUBAIIUK U C MUHAMAJTHA WJTH MaK-
CUMallHa CTOWHOCTHA CJe/lHaTa 1ejeBa PyHKIUs:

L= Y a;f; > min (max); (4.17)

(i, j)ed

6 Sgurev, V., Doukovska, L., Multivalued Network Logic with One Real and Two Imaginary Logic Structures. Proceedings
of the IEEE International Conference Automatics and Informatics — ICAI'23, 5-7 October 2023, Varna, Bulgaria, IEEE Xplore,
2023, DOI:10.1109/1CAI58806.2023.10339033, pp. 395-398.
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IIpH KOCTO VO € KOJIMYCCTBOTO HAYaAJICH peCcypcC, a V = Vmax € IMMOJIY4YCH IIpU pClIaBaHC HA 3a-

aya A;
3agaua C: O000IIeH MPEXKOB MOTOK C MOTHUBAIIMSA U ¢ MUHUMAaJIHA (MakCUMallHa) CTOM-
HOCT Ha 1esieBara QyHkuus L ot (4.17). npu ToBa Ve ¢ puKcupaHa CTOHHOCT.

B pasrnenanus uncieH npuMep KOePUITUSHTHTE { 9 / ( i, ] ) } HMaT CJICIHUTE CTOMHOCTH:
9.2 =12 013 =14, 0,5 = 08; O34 =16; O35 =13 Q45 = 05; (4.18)

JIbroBuTe MPONYyCKaTeIHH CIOCOOHOCTH Ca paBHH Ha:
Clv2 =5 Clv3 =6; szs =48: C&4 =4; CS’5 =6; C4,5 =8; (4.19)

[IpuBeneHuTe TaHHM J1aBaT B3MOXKHOCT Ja C€ PEIIH BCSIKA €IHA OT ONUCAHUTE ONTHMH3a-
MOoHHHM 3a11auu A, B win C 3a 0000IIeH MPEKOB IMOTOK ¢ OTYUTAHE HA MOTHUBAIIUUTE. 77

OnTumMu3anuonna 3agaya A

B ta3u 3amaua 3a MakcuMaseH 0000IIeH MPEXOB TIOTOK C MOTHBAIIMH IiefieBaTa (DyHKIIHS
ce nedunupa upes (4.16), a orpannueHusTa (4.13) umar ciaeaHUS BUI;

a,:f,+f,=10 (4.20)
a,: f,;—-12f,=0;
a;: fy, +f,,-141,=0;
a,:f,;—-16f,,=0;
a;.—-08f,; —11f,; - 0,5f,; +v=0; (4.21)

Orpanunuenusra ot (4.14) u (4.15) ce onucsar upe3 3aBUCUMOCTHUTE:

a,: f, <5
a,: f, ;<6
a5 f,s <48,
8 f,, <4
ay - f,5 <6
a,:f,;<8
a,: f, 25

ag:f
a,:f
a15 : f3,4 2
ag: f
a,:f

7 Sgurev, V., Doukovska, L., Implication and Inference Rules in Multivalued Logic with Network Configuration. Proceedings
of the 8th IEEE International Conference on Big Data, Knowledge and Control Systems Engineering - BAKCSE'23, 2—-3 No-
vember 2023, Sofia, Bulgaria, IEEE Xplore, 2023, DOI:10.1109/BdKCSE59280.2023.10339696, pp. 1-4.
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B pasrnexxnanust 4rciieH mpuMep OrpaHUYEHHUATA Ce ChCTOAT OT 001110 17 paBeHCTBa U He-
paBEHCTBA.

PemaBanero Ha ropHara ontTumu3anuonHa maxflow-3agada upes craHiapTeH Nporpamex
MaKeT 3a JIMTHEWHO MporpaMupaHe Mmoka3pa, 4¢ MaKCHUMaJIHO Bb3MOXKHHUST IOTOK OT PECYpPCH OT

M3TOYHMKA X, IO KOHCYMaTopa X, e paBeH Ha V =11,36."8Tosa o3nauapa, 4e npu U3HO0I3BaHATA
upes {gij / (i,j)ed } MOTHBAIIUSI TPAHCIIOPTUPAHUSAT PECYPC OT U3TOYHUKA 10 KOHCyMaropa
uie ce yBenuuu ¢ 11,36%.

Koedurmenture {gij / (i,j)ed } Ha JIbIUTE, BIM3AIIA BbB BBPXOBETE { X,, Xg, X, }, Ou1a-
roJapeHre Ha MOTHBAIIMSATA B3EMAT JAOIBIHUTEICH PECYpPC OT TE3H IPH BbpXa 3a Ja C€ YBEIHUH
KpalHUAT TpaHCHOpTHPaH pecype oT V, =10m0 v=11.36%.

ToBa HamieHO MOKa3Ba Kak ype3 MOTUBALIUATA MOXE JIa CE BIIMsIC BbPXY B3€MaHETO HA
pElIeHUs U YBETMYaBaHETO (MM HaMaJsIBAHETO) Ha TPAHCIIOPTHUS PeCypC.

B pasmiexxnanara cienBaiia onTUMHU3AIMOHHA 3a7a4da B pbroBute oueHku (4.12) umar
CJIEJTHU CTOMHOCTH:

a,= 3 Q3= 4; A5 = 3 A4 = 6; A5 = 3 Q5= 7 (4.22)

OnruMu3alnuoHHa 3aga4a B

B Ta3u 3amaya ce omnpenens MaKCUMAIHUAT 000OIICH TIOTOK C MOTUBAIIMU YUKTO 1eJeBa
¢byuknus L e nedunupana B (4.17). ToBa e Taka HapedyeHata maincost-maxflow 3amada. [Tep-
BaTa CThIIKA B HEs € PEIIaBaHETO Ha ONTHMU3AIMOHHATA 3a/1a4a A 3a ONpeNeisiHe Ha MaKCH-
MaJTHHUsL 0000IIEH MPEKOB TIOTOK ¢ MOTHBAIMU NPH KoeTo ce npuema U, =10. Cnen pemana-

HETO Ha Ta3u 3ajaya ce nomayvasa V=V, =11,36.

CJ'ICI[ OIIPEACIIIHETO HA V =V, . C€ IIPEMHUHAaBa KbM BTOpaTa CThIIKA IIPU KOSATO YPAaBHCHHU-

max

€TO d; NnpHuema BuJa
a;=—08f,;—11f,, —05f,, =—1136; (4.23)

a uesnesara QyHkIMs L e paBHa Ha

L=3f,+4f ,+3f,, +6f,, +3f,  +7f,; —>min; (4.24)
PemraBa ce HoBa ONTUMHU3AalMOHHA 3aJa4a C OI'paHUYCHUATA OT 31 J0 a17 IIpru KOCTO

BMECTO & ce M3Moi3Ba a0t (4.23), a uenenara pynkuus L e paBHa Ha (4.24). U3non3Banus

IMaKEeT OT IMMporpamMu 3a JIMHEWHO nporpamMupaHe BOAU A0 CICAHUTE IbIOBU ITIOTOKOBU (I)YHKI_II/II/II
79

f,=41,=61,,=481,,=24;1f,,=6; f,, =384 (4.25)

ToBa e onTUMaTHOTO pa3npe/esieHue Ha MTPEBO3BaHUS PECYPC B MpEKa 110 CICTHUTE ydac-
THIM (ABIH) HA MpeXaTa U ¢ OTYUTAHE Ha BIMSIHMETO Ha MOTHUBAIUATA. T MMa €JHO U CHILO
0010 BIMSHUE BHPXY YBEIHMUEHHETO HAa KOJMUYECTBATa M HAMAIIIBaHE HA 00Iara CTOIHOCT Ha

8 Sgurev, V., Drangajov, St., An Approach for Analysis of Decisions, Risks, and Losses at Antagonistic Conflicts. IFAC-
PapersOnLine, 52, 25, Elsevier, 2020, DOI:10.1016/j.ifacol.2019.12.479, pp. 236-239.

9 Sgurev, V. Artificial Neural Networks as a Network Flow with Capacities. Comptes Rendus de I'Academie Bulgare des
Sciences. T. 71, No 9, 2018, pp. 1245-1252, ISSN 1310-1331.
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MpeBo3a Ha pecypcu. M B onTuMuU3almoHHaTa 3ajada B — KakTo M B 3aj1a4a A, ce mojydana
yBEIMYEHHE Ha MpeBo3BaHus pecypce ¢ 11,36%.
O6m1ara CTOMHOCT Ha MPEBO3CHMSI MAKCUMATHO Bb3MOXKEH PECYPC ¢ MUHUMATHA CTOWHOCT

ij

L= Zaijf--:3-4+4-6+3-4,8+6-2,4+3-6+7-3,84:109,68 en., (4.26)
(i, j)ed

MaxkcuManHUAT Bb3MOXKEH ITOTOK (PECYPC) OT ITyHKTa X; B kosindecTBO 10 HE Moke fa Obae

IMPEBO3CH C OTYUTAHC HA MOTUBALIUUTC OO ITYHKT X5 B KOJIMYECTBO V =V HC MOXC J1a 6’]3116

max !
MPEBO3€EH 3a CTOMHOCT, o-mMaika ot 109,68 enuHuu.
OT nosydeHHuTE pEIICHUs CIIe/IBa, Y€ IbIUTE { X, 31 Xz,s} ca HaCHUTEHH, T.€.

f,=C,=6mu f,;=C,; =48, (4.27)
Te obOpa3ysar paspes
(Xo’)_(o):{xi,s;xz,5}; ()_(O,xo):@; (4.28)

KBJIETO & € IPa3sHO MHOXKECTBO.
Bwpxy 1031 pa3pes morokosara (GyHKIHS U IPOITyCKATEIHATa CIIOCOOHOCT Ha pa3pe3a Mo-
rar Jia ce Je(MHUpar 10 CJIEAHUS HaYMH:

f( Xy %)= frg+ f,s =6+48=108; (4.29)
C( X, %)=C5+C,s=6+48=108; (4.30)
f( Xy, %)=0; C( X, %)=0; (4.31)

Torasa 3a T03u pa3pes e BipHa u3BecTHara mincut-maxflow reopema Ha ®opn u Oynkep-

COH CIIOpe]] KOSITO 3a Pa3IIeKaHus YHCIIOB TIpUMep € BIpHoS. 8!

U< f (%, %)= f (X %)=C(x,%)=108; (4.32)

OT nony4eHuTe 3aBUCUMOCTH CJIe[BA, Y€ aKO COOCTBEHUKBT Ha CUCTEMATa 3a TPAHCIIOPT U
YIPaBICHUETO MY MCKa Jla YBEJIMYM OOLIOTO KOJMYECTBO HA TPAHCIIOPTHUPAHMS PECypC OT X,

a0 Xz, TO TOM MOXKE Ja CTOpH TOBa KaTo YBCJIIMYU CaAMO IPOITYCKATCIHUTEC CIIOCOOHOCTH C13

n C2,5 . I[pyrHTe MMPOIMYyCKaTCIHU CIIOCOOHOCTH C€ M3HCKBAT pa3xoau U yBCIIMUCHUA.

OnTumu3anunonna 3agaya C

Upes Ta3u 3a/1a4a ce onpeesst MUHIMallHaTa (MaKkcUManHaTa) CTOMHOCT Ha 000011eH Mpe-
YKOB TTIOTOK C MOTHBAITMH MPpU (PUKCUpaHa HAYaTHA CTOWHOCT Ha TpaHcHopTupanus pecypce. [pu
TOBa HE € HEeOOXOMUMO PECypChT Aa ObJie MakCHMMalleH, T.e. HE € HEOOXOAMMO Ja € paBeH

Ha V., .OT TOBa cinenBa, 4ye BMecTo ;0T (4.23) Tps6Ba 1a ce usnomnssa a; ot (4.21). 3a nenra

% Crypes, B. MpesxoBu norouu ¢ obum orpanudenus. Codus, Mznarencreo va BAH, 1991

8 Sgurev, V., Drangajov, St., Network Risks in Markov Decision Processes. Proc. of the 21st International Conference on
Computer Systems and Technologies - CompSysTech'20, Association for Computing Machinery, New York, United States,
2020, ISBN:978-1-4503-7768-3, DOI:10.1145/3407982.3408015, pp. 7-10
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ce pelaBa ONTHMU3AMMOHHA MPEKOBO MOTOKOBA 33/1a4a ¢ KOePUIMEHTH {gij /(i, je J} U C
(buKCHpaHO HAYATHO KOMUYECTBO pecype V, .

Hexka v, =10, anapaMeTpI/ITe{ gij/(i, j)e J},{Cij/(i, j)e J} u {aij/(i, j)e J} CBBIIAJIAT C
Te3u ot (4.18), ot (4.19) u (4.22) ¢ u3KiIOUEHUE HA U3UCKBAHETO

C,=4; (4.33)

Crnen penraBaHe Ha 3ajadata 3a JUHEHHO ITporpaMupane ¢ JimaeiHa popma L ot (4.17) npu
OrpaHUYEHUSATA OT OT @, 10 &;; U C oTYUTaHe Ha (4.23) e ce nmosyyar ONTUMAJIHU JbIOBHU II0-

TOKOBH (DyHKIIMU OT (4.25).
ToBa pemienne chBIaa ¢ ONTHMAIHOTO PELICHUE HA Ipeauaymara 3aaada B. OcHoBHaTa
NpUYMHA 32 TOBA €, Y€ MIECT IbI'H — { X, 23 X053 X 3 Xg5( OT Ipacha Ha Dur4.1 ce nmomyuasar ¢

HAaCHUTCHHU IOTOIM M HAMAa BB3MOKHOCTH 3a MaHEBPUPAHE C IMIOTOLUTE 11O OTACIHUTC ABI'U.

L. [TomyuenuTe B HacTOAIIATA IJ1aBa PE3YJITATH 1aBaT Bb3MOXKHOCT 32 OTYMTAHE Ha
MOTHBALIMATA B AUCKPETHA CUCTEMA 32 B3€MaHE Ha peleHus ype3 0000LIEH MPEXKOB MOA-
XOJ1 HarlIeJIHO MOKa3Ba MOJIE3HOCTTA Ha TaKbB 1MoAxo/. Tol 1aBa BB3MOXKHOCT J1a C€ XBbPJIU
MOCT MEX/y IICUXOJIOTMYECKH MPOIIECH, B YACTHOCT MOTUBAIIUATA, U CTPOTUTE MOJEIU Ha
JTUCKPETHU CUCTEMH 32 B3€MaHE Ha PEIICHHUS.

2. [TomyueHuTe MOTOKUTEITHN PE3yATaTy JaBaT Bb3MOKHOCT J1a C€ Pa3KPHIT HOBU
HACOKH 3a M3CJE/IBaHE U 3a Ch3JaBaHE HAa HOBU CUCTEMHM 3a B3€MaHE Ha PEIICHUs C OTYH-
TaHe ¥ Ha JPYTU MICUXOIOTUYECKU TPOLECH.

3. [IpencraBisiBa HHTEPEC, aKO B ONKCAHUS KJIAC IUCKPETHU CUCTEMH 32 B3EMaHE
Ha peleHus upe3 000011eH MPEKOB MOTOK CE U3CIIeABa MOBEACHUETO Ha TAKHBA CUCTEMH,
aKO MOTHBALIUSTA CE€ MPOMEHS JUHAMUYHO U UMa YACTUYHO CTOXACTHYCH XapaKTep.

8 Sgurev, V., St, Drangajov. Risk estimation and stochastic control of innovation processes, Cybernetics and Information
Technologies (CIT), Print ISSN 1311- 9702; Online ISSN 1314-4081, DOI 10.2478/cait-2014-0012, Vol. 14,No 1, 2014, pp.
3-10
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3AKJIIOMEHMUE - pe3tome Ha nosnyyeHUTe pe3ynTaTu

HaCTOSIH_II/IHT AUCCPTAOUOHCH TPYA € MOCBCTCH HA HU3CJIICABAHCTO HAa MOTHBALUATA, KaTO
CY66KTI/IB6H (baKTOp B Ch31aBaHCTO Ha CUCTEMA 3a B3EMAHC Ha pCUICHUS.

MOTI/IBaLII/ISITa € CJIOKHA CbBKYITHOCT OT IICUXWYHU IPOUCCH, OIIPCACIIAIIN CHUjiaTa U IMoCo-
KaTa Ha YOBCIIIKOTO ITIOBCACHUC. MOTI/IBaI_II/IHTa HMa KJIF0YO0Ba pOJIAd U B €KCAHCBHATA HCO6XO,Z[I/I-
MOCT OT B3€MAaHCTO Ha pa3JIMYHU PCIICHU.

MOTI/IBaHI/IHTa IIpH 4YOBE€Ka € CBbp3aHa CHC colualIHaTra OpUCHTallM:d, p33H006p83H€T0,
AIalITUBHOCTTA U BIIMAHUCTO HA UHTCJICKTA, pC€UuTa U Cb3HAHUCTO.

HpI/I Cb3aBaHC Ha KOMIIIOTHPHU CUCTEMH 3a B3CMAHE HAa pCHICHUA UJIHK 3a IIoAIIOMaraine Ha
B3CMAHC Ha pCIICHUA, € HGO6XOI[I/IMO OTYUTAHC Ha MOTHBALMATA HA PA3JIMYHUTC Cy6€KTI/I OCh-
IEeCTBABAIIM ITpOoLCCa. H€O6XOIII/IMO € CbII0 TaKa NO3HABAHCTO Ha CbBPCMCHHUTEC ITPOTrpaMHU
CUCTCMHU 3a B3CMAHCTO Ha PCIICHUA.

Anpobauus Ha pesynTature.

B xona Ha u3cienoBarenckara paboTa o AUCEPTALMOHHUS TPYIL Ca JOCTUTHATH CICTHUTE
pe3ynraru:
= Hanpagen e 00mMpeH aHalu3 Ha MOTUBAIIUATA U POJISTA U B CHCTEMUTE 32 B3EMaHE HA
pemienusa. OOMIMAT aHATU3 TOMPUHACS 3a IO HIMPOKOTO MO3HABAHE Ha MHOTOJIMKOCTTA
U CJIOKHOCTTA HAa MOTHUBALIMATA U HEHHATa poJid B pa30UpaHETO Ha Mpolieca 3a B3EMaHe
Ha peuieHus. — 1 riaBa.

- OC'LH_IGCTBGH € CPAaBHUTCJICH aHAJIN3 HA PA3JIMYHUTC BUAOBC MOTUBALIUMA U MOTHUBAIlU-
OHHHU TCOPUHU U MOACIIN, KaTO Ca MOAYCPTAHN TCXHUTEC XapaKTCPUCTUKHU, IBHIKCITN CUITN
n B’L3,Z[CI‘;ICTBH6 BBPXY NOBECACHHUCTO HA UHAUBUIUTC. - 1 TaBa.

* OcbllecTBEH € OOUIMPEH, MHOTOIIJIACTOB 0030p, MYATHAUCUUIUIMHAPHO U CUCTEMEHO
OINMCaHKME Ha KOHLEMNIMK OT TeOpHUATa Ha B3€MAaHETO HA PELICHHUs, KAKTO U Ha CHCTe-
MHTE 3a [TOJIIOMaraHe Ha IpoIieca 3a B3eMaHe Ha PelIeHus.— 2 TIaBa.

= HanpaseHo e (hopMaTHO ONMKMCaHNE HA JUCKPETHUTE CHCTEMH 32 B3EMaHE Ha PEIICHHUS C
OTYMTaHe Ha MOTUBAIUATA. Pa3rienanu ca moHATHS 32 MHOXKECTBa, Tpadu U MPEKOBU
OTOIH. — 3 TJIaBa.

= Peanu3upad € 4YUCIIEH NIPUMEp 3a TUCKpPETHA CUCTEMA 32 B3€MaHE Ha PEICHUsI C OTUU-
TaHe Ha MOTHUBAIUsATA. - 4 TJ1aBa.

= JlpemioxkeHo € TpynupaHe Ha MOTUBAITMOHHUTE TEOPHUH Ha 0a3a OCHIIECTBEH 0030p C
orjej OTYMTAHE HA BIUSHUETO UM B CUCTEMUTE 32 B3€MaHE Ha pEeUICHUs WIH MOAIoMa-
raHeTo Ha Te3W pemieHus. [lageHo e mpeamodynTaHre Ha T€3W MOTHUBAIIUH, KOUTO Ca
CBBp3aHH ¢ paboTaTa Ha OMEPATOPUTE B CHCTEMHUTE 3a YIPABICHHE B PEXKHUM PEATHO
BpeMe.

= KoHcTaTupaHo, € 4e B MOBEYETO CIydail MOTUBAIMTA Hail-moOpe ce BMECTBA B JIUCK-
pPETHUTE CUCTEMH 3a B3€MaHEe Ha PEIICHHUS.

* VYCTaHOBEHO €, 4Ye JIUCKPETHUTE CUCTEMH 3a B3eMaHE Ha pelieHus, 6a3upaHu Ha Mpe-
YKOBH TIOTOIIH, JaBaT BB3MOXHOCT 32 CPAaBHUTEIIHO TOYHO M aJIEKBATHO MO/ISITHUPAHE Ha
JUCKPETHUTE CUCTEMH 3a B3€MaHE HA PELICHUS IPU OTYUTAHE HA MOTUBAIUSATA.

= KoHcTaTHpaHO € Ye, Hal-TIOIXOAAIIN ca 0000IEHUTE MPEKOBH IMTOTOIN C KOSPHUIIEHTH
3a yBeJIMYaBaHE WJIM HaMaJIsiBaHE HA MOTOLUTE BbPXY OTACIHUTE IbIU. Upe3 TsX Morat
Jla ce Ch37aJaT MOJCIH 3a B3eMaHE Ha PEUICHUs B KOWTO CE€ M3IOJ3BAT €JIEMEHTH OT
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TEOpHsTa HAa MOTHBANUATA , Tpadure u morouute BEpXY TAX. C Te3n AbroBU Koeu-
LCHTH CC OTpPa34aBa BIIMAHUCTO HA MOTHUBALIUATA BbPXY B3CMAHCTO HA PCUHICHUS — I10JIO-
xwureaHo (ako Ky > 1) wau orpuriarenno ako (axo 0 < Kjpy <1).

= [IpennoxxeHa v mokazaHa € paboTOCIIOCOOHOCTTA Ha MIpeIIaraHus TUCKpEeTeH 00001IeH
MPEXKOB IIOTOK ¢ KOS(HIICHTH 3a yCUIIBAHE M HAMAJICHUE HA BIIUSHUETO UM ITPU H3II0JI-
3BaHETO MY B CHCTEMH 3a B3€MaHE Ha PEIICHHS C MOTHBAIIMs Ha 0a3ara Ha YUCIICH MTPH-
Mep.

* JlocoueHH ca Bb3MOKHOCTHTE Ha MPEAJIOKECHUS 0000IICH MPEKOB TIOTOK 32 MOJICIIH-
paHe Ha ICUXOJIOTUYECKH MPOIIECH C MO-IUPOK 00XBAT, OTKOIKOTO MOTHBAIUSATA.
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