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Abstract 

Intelligence, consciousness, knowledge and skills are key concepts related to understanding human activity and cognitive 

processes. Consciousness is a subjective perception and awareness of the surrounding world, one's sensations, thoughts and 

feelings. It allows a person to feel like a separate person, to be aware of their actions and experiences. Intelligence is the ability to 

analyze, think logically, solve problems, adapt to new conditions and be creative. Intelligence can use knowledge, draw 

conclusions and make decisions. Knowledge is a set of information, facts, skills and abilities acquired by a person through 

experience, training or inheritance. Knowledge serves as a basis for thinking and acting. There is a connection between them. 

Consciousness provides awareness and perception of knowledge. Intelligence uses knowledge for analysis, problem solving and 

creative activity. Knowledge is replenished and updated through consciousness, thinking and the activity of the intellect. 

Thinking is the process of processing information that involves using intelligence and knowledge to form new ideas, solutions, 

and concepts. Together, these concepts form the basis for understanding the human mind and its functioning. Human 

consciousness is firmly connected with the Universe. Modern physics views the Universe as a boundless, indivisible network of 

dynamic activity. Everything in this world is interconnected and influences each other. The influence of higher-state matter on 

human intellect and earthly processes should be considered as causal phenomena of the Universe. 
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1. Introduction 

Natural human intelligence is the ability to learn, adapt to 

new situations, solve problems, abstract, plan and reflect. It 

includes, firstly, cognitive functions (memory, attention, 

thinking, language, strategy development). Secondly, social 

and emotional aspects (empathy, communication). The main 

areas of intelligence formation are as follows: 

1. Neurophysiological: 

1) Development of the nervous system and brain. In-

crease in the neocortex, development of areas re-

sponsible for planning, speech and complex behavior. 

2) Brain plasticity allows you to adapt neuronal con-

nections to experience. 

3) Frontal cortex (executive functions, planning), hip-

pocampus (memory), parietal and temporal regions 

(language, spatial thinking). 

4) Genetics determines potential and predispositions 

(approximately part of the variations in intelligence is 

inherited). 
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2. Social environment: 

1) Education, language, nutrition, health, stress, culture, 

social interactions. 

2) Early childhood formation of basic neural networks 

and brain plasticity. 

3) Childhood and school age: development of working 

memory, attention, language and mathematical skills, 

executive functions. 

4) Adolescence and emerging adulthood: further so-

phistication of thinking strategies, abstract and criti-

cal thinking. 

5) The role of parents and the environment in adaptive 

behavior and learning. 

6) Language as a means of communication and a tool for 

thinking. 

7) Cultural practices shape ways of solving problems 

and approaching knowledge. 

3. Manifestation of intelligence through basic cognitive 

functions: - Attention: the ability to maintain focus and allo-

cate resources. 

1) Working memory: temporary retention and pro-

cessing of information. 

2) Executive functions: planning, flexibility of thinking, 

self-control. 

3) Memory: episodic and semantic memory, learning 

skills. 

4) Logical and abstract thinking: problem solving, deci-

sion theory. 

5) Ability to formulate ideas, reason, follow complex 

instructions, learn from verbal information. 

6) The ability to generate new ideas and approaches, to 

combine knowledge in a new context. 

7) Empathy (understanding other people's thoughts), 

communication, and emotion regulation are important 

elements of intelligent behavior. 

8) The ability to think about your thoughts, to strategi-

cally plan ways of learning and solving problems. 

4. Developing intelligence through education and incen-

tives: 

1) Diverse learning, reading, solving problems of vary-

ing complexity, language practice. 

2) Motivation, constructive criticism, culturally signifi-

cant activities. Intelligence is a multifaceted phe-

nomenon. Different aspects (logical thinking, crea-

tivity, social intelligence, emotional intelligence) 

develop differently and depend on many factors. 

The manifestation of human intellectual abilities is ensured 

by the neurophysiology of natural intelligence. The main 

aspects of the neurophysiology of natural human intelligence 

include: 

1. The structure of the brain and neural networks: 

1) The study of the anatomy of the brain: the cerebral 

cortex, subcortical structures, cerebellum and brain-

stem. 

2) The interaction of different areas of the brain during 

the performance of cognitive tasks. 

2. Neurophysiological mechanisms of information pro-

cessing: 

1) Transmission of signals between neurons through 

synapses. 

2) The role of neurotransmitters and ion channels in the 

excitation and inhibition of neurons. 

3. Plasticity and learning: 

1) Mechanisms of synap 

2) The influence of experience on the structure and 

functions of the brain. 

4. Mechanisms of cognitive functions: 

1) Attention, perception, memory, thinking, language 

and decision-making. 

2) Neurophysiological bases of these processes, in-

cluding the activity of certain areas of the brain. 5. 

Brain activity and electrophysiological methods: 

3) Use of electroencephalography, functional magnetic 

resonance imaging, positron emission tomography 

and other methods to study brain activity in real time. 

5. Disorders and pathologies: 

Study of neurophysiological changes in diseases such as 

dementia, strokes, autism spectrum disorders, schizophrenia 

and others, which helps to understand the basics of normal 

functioning of the intellect. 

The importance of human neurophysiology in under-

standing natural intelligence is enormous: it helps to reveal 

the mechanisms of formation of consciousness, thinking and 

behavior, and also contributes to the development of new 

methods of treatment of neurodegenerative diseases and the 

development of technologies of neural interfaces and artificial 

intelligence based on the principles of brain operation [1-4]. 

2. Tuning Brain Neurons with 

Consciousness to Implement Thoughts 

Tuning brain neurons with consciousness to implement 

thoughts is a complex and multifaceted process associated 

with the concepts of neuroplasticity, cognitive activity, and 

the interaction of conscious and subconscious processes. 

Below are the main ideas and approaches related to this issue: 

1) Neuroplasticity and adaptation of neural circuits: The 

brain is able to change its structure and functions under 

the influence of experience, learning, and conscious 

efforts. Consciousness can direct attention, focus on 

certain thoughts or skills, which helps to strengthen the 

corresponding neural connections. 

2) Conscious control of thoughts and attention: Practices of 

meditation, mindfulness, and cognitive therapy allow 

you to consciously influence brain activity, forming new 

neural patterns associated with certain thoughts, feelings, 

or habits. 

3) Modeling and training techniques: Using visualization, 

mental training, and repetition helps to "tune" neurons to 
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implement specific thoughts or goals, strengthening the 

corresponding neural networks. 

4) The role of consciousness in the formation of neural 

connections: Conscious efforts can activate and change 

neural networks, contributing to the development of new 

thought models or the improvement of existing ones. 

5) Technological approaches: In the field of neural inter-

faces and neurotechnology, methods of direct interaction 

with the brain are being explored, for example, using 

electrodes or stimulation, which potentially allows for 

the "tuning" of neurons under the control of conscious-

ness to implement desired thoughts or commands. 

Consciousness plays an active role in the management and 

formation of neural connections, which allows a person to 

purposefully influence his mind and implement certain 

thoughts through training, attention, and internal efforts to 

survive [5]. 

3. The Neural Complex Manifestation of 

the Brain in the Intellectual Substance 

of Consciousness 

The neural complex manifestation of the brain in the in-

tellectual substance of consciousness suggests that the intel-

ligence of consciousness is realized by complex interactions 

of neural networks of the brain, forming a complex system of 

information signals. The main aspects include: 

1) Neural networks as the basis for the implementation of 

the intelligence of consciousness. Groups of neurons and 

their interactions create dynamic structures that form 

subjective experiences, thoughts and perceptions. 

2) Complexity and integration. Connections between bil-

lions of neurons ensure the integration of information 

signals, which allows the brain to form a holistic im-

plementation. Theories such as information integration 

theory (IIT) emphasize the importance of a high degree 

of connectivity for the emergence of states of intelli-

gence implementation. 

3) Intelligence implementation as a result of neural activity. 

Higher cognitive functions are realized by complex 

patterns of neural signals. 

4) Consciousness as a substance. Some philosophical ap-

proaches suggest that consciousness is not only the re-

sult of physical processes, but also has its own substan-

tial nature (e.g. dualism or panpsychism). Within the 

framework of neuroscience, it is more often considered 

that consciousness is manifested by a certain structural 

and functional organization of the brain. 

5) Models and theories. Modern scientific models explore 

how neural processes can generate subjective experience, 

for example, through the work of neural cortical net-

works, synchronicity of activity and feedback mecha-

nisms. 

In general, this topic remains the subject of active research 

and philosophical discussions, since it has not yet been pos-

sible to fully understand how neural structures generate the 

subjective intelligence of consciousness. However, it is ob-

vious that the brain is a complex, dynamic system in which the 

intellectual and conscious aspects of human life experience 

are manifested [6-14]. 

4. Modeling the Brain's Expression of 

Consciousness 

Modeling the brain's expression of consciousness is a field 

of research that aims to understand and create models that 

reflect the brain's work in the context of intellectual processes. 

The main aspects of this field include: 

1) Studying the neural mechanisms of intelligence. Ana-

lyzing how neural networks and their interactions lead to 

subjective experience, self-awareness, and perception of 

the surrounding world. 

2) Models of information integration. Models of infor-

mation integration that combine various sensory and 

cognitive processes into a single conscious perception. 

3) Modeling of brain processes. Using neural networks and 

computer simulations to reproduce the processes of 

perception, attention, memory, and decision-making 

within consciousness. 

The goal of such research is to understand how intelligence 

is realized from brain activity capable of implementing in-

tellectual abilities, which may lead to the development of 

more advanced AGIs capable of self-awareness and subjec-

tive experience. 

5. Neurophysiology of the 

Implementation of Natural Human 

Intelligence 

Neurophysiology of the implementation of natural human 

intelligence is a branch of science that studies the physiolog-

ical mechanisms and processes that ensure the manifestation 

and functioning of human intellectual abilities. This aspect of 

neurophysiology focuses on how the structure and activity of 

the brain implement cognitive functions. The main points of 

the neurophysiology of the implementation of natural human 

intelligence include: 

1. Morphological basis and organization of the brain: 

1) The structure of the cerebral cortex, especially the 

prefrontal cortex, which is responsible for planning, 

attention management and decision-making. 

2) The interaction of different parts of the brain (for 

example, the hippocampus for memory, the temporal 

lobes for perception and language). 

2. Neural networks and their dynamics: 

1) The implementation of cognitive functions through 

complex networks of interacting neurons. 
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2) Mechanisms of synchronization and rhythmic activity 

to coordinate the work of different areas of the brain. 

3. Mechanisms of neurophysiological information trans-

mission: 

1) Transmission of signals through synapses, the role of 

neurotransmitters (e.g., glutamate, dopamine) in the 

regulation of excitation and inhibition. 

2) Providing plasticity of neural connections (synaptic 

plasticity), which allows learning and retention of 

experience. 

4. Formation and functioning of cognitive systems: 

1) Implementation of the processes of attention, memory, 

thinking, and language through the activity and in-

teraction of neural ensembles. 

2) Mechanisms of selective activity and suppression for 

focusing attention and processing information. 

5. Neurophysiological research methods: 

1) Use of electroencephalography and electrophysio-

logical recordings to study brain activity in various 

states and when performing tasks. 

2) Analysis of activity patterns associated with specific 

cognitive functions. 

6. Implementation of intelligence through the dynamic 

work of neural systems: 

1) Intelligence is manifested through the dynamic in-

teraction between brain structures, their ability to 

adapt and learn. 

2) The plasticity and modularity of brain systems allow 

for the flexible implementation of complex cognitive 

tasks. 

7. Pathological changes and their impact on the imple-

mentation of intelligence: 

1) Disturbances in neurophysiological mechanisms lead 

to cognitive deficits (for example, in dementia, 

strokes, or mental disorders). 

2) The study of these changes helps to understand how 

intelligence is normally implemented. 

Neurophysiology of the implementation of natural human 

intelligence shows that intelligence is the result of complex 

and dynamic interactions of neural networks, their structural 

organization, and physiological processes. Understanding 

these mechanisms helps not only to understand how the brain 

works, but also to develop methods for restoring functions 

when it is damaged, as well as to create artificial systems that 

imitate human intelligence. 

6. Modeling Natural Intelligence 

Modeling natural intelligence is a field of research that 

deals with the creation of systems and algorithms that can 

imitate or reproduce aspects of human intelligence. Key areas 

include: 

1) Creating programs and systems that can perform tasks 

that require human intellectual effort, such as speech 

recognition, decision making, learning, planning, and 

others. 

2) Researching and modeling the mechanisms of thinking, 

perception, memory, attention, and learning that are 

characteristic of humans. 

3) Using artificial neural networks similar to the structure 

of the brain to solve complex problems, such as image 

processing, natural language, and others. 

4) Developing machine learning methods that allow sys-

tems to learn from large amounts of data and knowledge, 

as well as improve over time. 

The goal of modeling natural intelligence is to understand 

the principles of the human mind and create automated sys-

tems that can adapt, learn, and solve complex problems in 

various fields of activity. 

7. Metalanguage for Describing Natural 

Human Intelligence 

The metalanguage for describing natural human intelli-

gence is a system of concepts and terms used to analyze, 

explain, and formalize the processes that make up human 

intelligence. In other words, it is a language that can be used to 

talk about human intellectual functioning, its cognitive 

mechanisms, and structures. The main features of the meta-

language in this context are: 

1) Abstraction and levels of description allow us to sepa-

rate the description of the processes of thinking, memory, 

perception, and learning from their specific manifesta-

tions, creating levels of abstraction for clearer analysis. 

2) Modeling cognitive processes includes terms and con-

cepts such as “knowledge,” “understanding,” “learning,” 

“inference,” “problem,” “solution,” and “information 

processing,” which allow us to formalize the mecha-

nisms of human intelligence. 

3) Interpretation serves to explain how a person perceives 

the world around him, forms concepts, makes decisions, 

and learns, as well as how these processes can be mod-

eled or imitated. 

4) A language for interdisciplinary interactions helps spe-

cialists from psychology, neuroscience, artificial intel-

ligence, philosophy and other fields exchange ideas and 

research results. 

5) Using logic and formal systems. The metalanguage uses 

logical schemes, algorithms, information theory and 

epistemology to describe and analyze cognitive func-

tions. Metalanguage concepts can include terms like 

"knowledge representation", "metacognition", "signal 

processing", "symbolic representation", which allows us 

to formalize and systematize the description of human 

intelligence. 

In general, the metalanguage for describing natural human 

intelligence serves as a tool for analyzing, modeling and, 

ultimately, creating artificial intelligence systems that imitate 

human cognitive functions on a universal scale. 
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8. The Influence of the Universe on the 

Manifestation of Human Natural 

Intelligence 

The influence of the Universe on the manifestation of hu-

man natural intelligence is an important and multifaceted 

aspect, which includes both external cosmic factors and in-

ternal processes caused by the nature and development of man. 

The main areas of this influence are presented below: 

1. Space environment and conditions: 

1) Astrophysical conditions: climate, climate change, 

availability of resources and natural disasters in the 

environment affect the development of human civi-

lization and intellectual abilities. 

2) Cosmic radiation and microgravity: the impact of 

cosmic factors on human physiology and the brain, 

which can affect cognitive functions and the devel-

opment of intelligence. 

2. Discovery and study of the Universe: 

1) Expansion of knowledge: the study of space stimu-

lates the development of science, technology and 

critical thinking, which contributes to the develop-

ment of intelligence. 

2) Motivation to search for meaning: understanding the 

scale of the Universe and our place in it encourages 

philosophical reflection and the development of 

self-awareness. 

3. Technological advances: 

1) Space exploration and innovation: the development of 

technologies for space exploration contributes to the 

development of engineering and scientific skills, 

stimulates creativity and innovative thinking. 

2) Lifestyle impact: new discoveries change the way we 

perceive the world and expand the boundaries of what 

is possible, which affects the development of intelli-

gence. 

4. Philosophical and cultural aspects: 

1) Understanding the place of man in the universe: 

thinking about space shapes the worldview, contrib-

utes to the development of metaphysical and ethical 

aspects of intelligence. 

2) Intercultural interaction: the exchange of knowledge 

and ideas about the universe contributes to the intel-

lectual development of the global community. 

5. Evolutionary aspects: 

1) The influence of cosmic factors on human evolution: 

hypotheses that the space environment and conditions 

may have shaped the characteristics of the human 

brain and thinking. 

2) Possibility of future development: ideas about how 

space exploration and interaction with extraterrestrial 

environments may stimulate new forms of intelli-

gence. 

In general, the Universe has both a direct and indirect in-

fluence on the manifestation and development of human nat-

ural intelligence, stimulating it through research, technologi-

cal advances, and philosophical understanding of one's place 

in the Universe. 

9. Interdisciplinary Model of the 

Universe 

The interdisciplinary model of the Universe is a compre-

hensive theoretical representation that combines ideas and 

methods from various scientific fields to describe the structure, 

evolution and fundamental properties of the cosmos. Such a 

model seeks to integrate physical laws, information concepts 

and mathematical formalizations for a deeper understanding 

of the nature of the Universe. The main components and ideas 

of this model include: 

1. Information aspec. 

1) Representation of the Universe as a system where 

information plays a fundamental role. Within this idea, 

physical states, fields and particles can be considered 

as information carriers. 

2) Concepts related to quantum information, coding 

theories, entropy and information saturation of 

space-time. 

3) The idea that all physical reality can be described 

through information structures and processes. 2. 

Physical aspect. 

4) Using modern physical theories such as General 

Relativity, Quantum Mechanics, Field Theory and 

Cosmology to model the structure and dynamics of 

the Universe. 

5) Consideration of fundamental interactions, dark 

matter and energy, and possible extra dimensions or 

structures at the fundamental level. 

6) Inclusion of hypotheses about the nature of space and 

time as information carriers or quantum fields. 

2. Mathematical aspect. 

1) Formalization of physical and information concepts 

through mathematical structures: differential equa-

tions, topology, group theory, algebra, information 

theory and other modern methods. 

2) Creation of universal equations or systems of equa-

tions describing the interactions and development of 

the Universe within the framework of a unified mod-

el. 

3. Interdisciplinary aspects. 

1) Integration of knowledge and methods from physics, 

mathematics, computer science, philosophy and other 

sciences to achieve a more holistic and universal 

view. 

2) Use of concepts from information theory and cogni-

tive science to understand the processes of observa-

tion, measurement and modeling. 

4. Objectives and application. 
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1) Explaining the origin and evolution of the Universe in 

terms of information and physical principles. 

2) Developing a new theoretical framework capable of 

unifying quantum mechanics and gravity. 

3) Creation of hypotheses about the structure of space, 

possible multiverses and fundamental laws of nature. 

As a result, the interdisciplinary information, physical and 

mathematical model of the Universe is an attempt to synthe-

size the knowledge and methods of different sciences to form 

a deeper and more universal picture of the cosmos, which can 

lead to new discoveries in understanding its nature and laws 

[15-17]. 

9.1. Representation of the Universe by 

Mathematical Model 

Representation of the Universe by a mathematical model is 

an attempt to describe its structure, laws, and processes using 

formal mathematical tools. This approach allows us to un-

derstand patterns, predict the development of systems, and 

test hypotheses about the nature of everything that exists. The 

main stages and components of mathematical modeling of the 

Universe include: 

1) Identification of the main elements and laws. First, de-

fining the components (particles, fields, matter, energy). 

Second, defining the physical laws (gravity, electro-

magnetism, quantum mechanics, relativity theory) that 

govern their interactions. 

2) Creating equations and formalisms — formulating 

equations that describe the dynamics of the system, such 

as Einstein's equations for gravity, Maxwell's equations 

for electromagnetic fields, the equations of quantum 

mechanics, and cosmological models. 

3) Using numerical methods. Solving complex equations to 

perform analytical modeling on computers and numer-

ical calculations. 

4) Cosmological models, such as Lambda Cold Dark 

Matter, which describes the expansion of the Universe, 

its structure and evolution, taking into account dark en-

ergy and dark matter. 

5) Observational data and model testing. Comparison of 

model predictions with astronomical observations 

(cosmic microwave background, distribution of galaxies, 

redshift, etc.). 

Thus, mathematical model of the Universe is a complex 

structure that combines physical laws and methods for solving 

them, which allows us to study and understand the structure 

and evolution of the cosmos. 

9.2. Representation of the Universe with 

Mathematical Formulas 

This is an interdisciplinary field of science, located at the 

intersection of physics, mathematics and philosophy, and is 

called mathematical modeling. Let's consider a detailed ex-

planation: 

1. Mathematical representation of processes, relationships 

and objects of the Universe. 

1.1 Objective: to create formal models capable of describ-

ing and predicting the behavior and properties of various 

elements and processes occurring in the Universe. 

2. Basic approaches and tools. 

2.1. Mathematical formulas and equations: 

The basic laws of physics, such as the Schrödinger equation, 

the Einstein equation, the Navier-Stokes equation, the equa-

tions of gravity and electromagnetism, use differential equa-

tions to describe the dynamics of systems, the Einstein equa-

tion for gravity: 

\[R_{\mu\nu} - \frac{1}{2} R g_{\mu\nu} + \Lambda 

g_{\mu\nu} = \frac{8 \pi G}{c^4} T_{\mu\nu\}], 

where \(R_{\mu\nu} \) is the curvature tensor, \(g_{\mu\nu} 

\) is the metric tensor, \(T_{\mu\nu} \) is the stress-energy 

tensor, \(\Lambda \) is the cosmological constant. 

3. Functions and modules. 

1) Functions describe the dependence of some parame-

ters on others, for example, the density function 

\(\rho(r, t) \) can describe the distribution of matter in 

the Universe. 

2) Models and functionals: in quantum theory, func-

tionals are used, for example, the action functional in 

Lagrangian mechanics (for example, the path func-

tional in quantum mechanics). 

4. Functionals. - In field theory and quantum field theory, 

functionals are used, such as the action functional \(S[\phi] \), 

which depends on the fields \(\phi \): 

\[S[\phi] = \int \mathcal{L} (\phi, \partial_\mu \phi) \, d^4x 

\] 

where \(\mathcal{L} \) is the Lagrangian. 

5. Mathematical structures and models. 

1) Mathematical tools generalize and relate objects and 

processes in the Universe. 

2) Topology and geometry are used to describe the 

structure of space-time and the relationships between 

objects. 

3) Differential equations for modeling wave propagation 

processes, heat conduction, particle dynamics. 

4) Allow predicting the behavior of systems. 

5) Help understand patterns and relationships between 

phenomena. 

10. Conclusion 

Look at the future development of human intelligence: 

1) Balance between biological and cultural-technological 

development. 

2) Modern technologies will expand human capabilities, 

but will create new challenges (ethical, social, envi-

ronmental) [18]. 

3) Development of human natural intelligence in interac-

tion with AGI artificial intelligence. 
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4) Risks and opportunities: the possibility of enhancing 

cognitive abilities, but also the risk of dependence on 

technology, increasing inequality and new forms of fears 

related to safety and control [19]. 

5) Ethics and sustainability: it is important to combine 

scientific curiosity with responsibility for the future of 

humanity and the environment of the Universe. 
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