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PREDICTING THE DEVELOPMENT OF ARTIFICIAL INTELLIGENCE:  
NOMOGENETIC PERSPECT 

O.  I .  ELK HO VA  •  A.  F.  KU DR YA SHE V  

Abstract. This article provides a comprehensive analysis of the task of scientific foresight in the realm of artifi-
cial intelligence (AI), specifically focusing on the feasibility of predicting AI's evolution in the upcoming decades. 
Utilizing the evolutionary model of AI, the authors propose a conceptual framework wherein AI is integrated 
into the broader evolutionary trajectory of human development. This perspective draws inspiration from 
the concept of nomogenesis, introduced by biologist L. S. Berg in 1922, which underscores the notion of stable 
evolutionary regularities. The article posits that embracing these regularities offers a solid foundation for an-
ticipating a range of imminent transformations attributable to AI's evolution.Furthermore, the article delves 
into the intriguing prospect of humans delegating the task of foresight to the AI systems they have engineered. 
This aspect is particularly rel-evant in scientific and technological domains where decision-making is contingent 
upon a nuanced analysis of potential future scenarios. The authors present compelling arguments supporting 
the plausibility of predicting AI development, albeit with a certain level of prob-abilistic uncertainty. This per-
spective imbues a sense of optimism among researchers across various disciplines where AI has already estab-
lished its presence or is anticipated to become influential. The discussion extends to the implications of such 
foresight on human-AI interactions, ethical considerations, and the potential shifts in scientific methodologies 
induced by AI's growing capabilities in predictive analysis. This analysis not only highlights the transformative 
impact of AI but also underscores the dynamic interplay between hu-man intellectual endeavors and AI's evo-

lutionary journey.  

Key words: artificial intelligence (AI); nomogenesis; evolutionary model of artificial intelligence; evolution; hu-
man-artificial intelligence system.  

 

INTRODUCTION  

The development of artificial intelligence has become one of the most relevant directions in sci-

entific research and technical developments in the modern world. The application area of AI is broad 

and diverse, encompassing many aspects of human life. In this context, we will focus on the research 

direction concentrated around the question of the possibility to foresee the future development of AI 

systems. The acuteness of the issue is highlighted by the fact that it is the subject of active discussions 

and debates among scientists, as predicting events associated with the development of AI is an ex-

tremely challenging task. Many scientists, even those not inclined to pessimism, consider it not fully 

solvable, at least in the near future. Nonetheless, at present, there are different viewpoints regarding 

the forecasting of AI's future. In particular, there are researchers who defend the thesis of the funda-

mental possibility of predicting the future development of AI. The authors of the article share this 

thesis, based on the methodology of the evolutionary approach in its variant ascending to the ideas of 

nomogenesis. The key idea of the latter is the assumption of a regular nature of evolution, making it 

possible to predict the future development of AI based on the observation of its past evolutionary 

changes. Moreover, it is necessary to continue exploring the question of the possibility to foresee AI 

development, taking AI itself as the subject of such foresight. The inevitability of this aspect of re-

search becomes apparent in the task of designing self-learning artificial intelligence systems. 

The objectives of this article are:  

1.  Firstly, to present and justify an alternative to the pessimistic view on the problem of foresee-

ing the development of AI. This includes: examining the evolutionary model of AI, exploring the pos-

sibility of predicting future changes based on patterns and trends identified in past evolutionary 
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events, and discussing the issue of subjects involved in the evolution and prediction of its outcomes: 

the subject of evolution, as well as the possible planner of the changes being made, and the researcher-

subject, aiming to foresee the future of evolution.  

2.  Secondly, to investigate and analyze key aspects of foresight in artificial intelligence, consid-

ering various methods and techniques used by AI systems to predict future events, and assessing their 

applicability and effectiveness in the real world.  

I. FEATURES OF FORESIGHT IN THE EVOLUTIONARY MODEL  

OF ARTIFICIAL INTELLIGENCE 

The scope of scientific foresight tasks in the field of AI ranges from defining the main develop-

ment paths of AI systems by scientists to transferring the functions of predictive activities to the AI 

systems themselves. Most researchers believe that predicting events related to how AI will develop 

in the next 20–30 years is not only extremely difficult but also impossible. For instance, the American 

inventor and futurist writer R. Kurzweil, known for his already fulfilled predictions regarding the de-

velopment of artificial intelligence, believes that after the year of technological singularity, which he 

defines as 2045, predicting anything related to AI will become practically impossible [see: 7]. Why, 

actually? After all, AI systems are constructed with certain goals and to perform specific functions, 

i.e., the developers of AI systems know what they are doing and can foresee much of what they will 

ultimately achieve. Therefore, we adhere to a different point of view, distinct from R. Kurzweil's 

opinion [see also: 14]. In justification of our position, we consider the evolutionary model of AI, 

in which AI is incorporated into the ongoing evolutionary development of humans and the human 

population. More specifically, it is about the system «human-artificial intelligence» being subject 

to evolution, within which its components are thought of as being in a joint evolving unity. 

In the modern era, marked by digitalization and rapid technological development, we are faced with 

a new reality where there is an increasingly close merger of natural and artificial intelligence in hybrid 

systems. The synergy of these two types of intelligence becomes defining for the efficiency and safety 

of the functioning of the hybrid system. 

Currently, bionic approaches to hybrid human-machine intelligence are being developed, repre-

senting a strategy for the design and enhancement of artificial intelligence systems capable of collab-

orating with humans on a more natural and efficient level. Bionic approaches provide a unique op-

portunity to learn from nature and integrate its principles into hybrid systems. Thus, the merging 

of humans and machines into a harmonious unified system becomes more effective, reliable, and sus-

tainable. Developments are aimed at creating integrated, adaptive, and advanced systems by combin-

ing the best aspects of natural and artificial intelligence [see: 2; 3]. Artificial intelligence technologies 

expand the boundaries of human capabilities, offering new tools and methods for solving complex 

tasks and advancing in various areas of human life. There is an attempt to unite the advantages of hu-

man intelligence, including creative abilities, with the capabilities and precision of artificial systems.  

One of the key tasks in this process becomes the harmonization of interaction between humans 

and machines within ergotechnical systems, aimed at ensuring effective and safe human work 

in the environment. Main attention in research is devoted to the development of soft interaction mod-

els, capable of adequately responding to changing conditions and preventing undesirable conse-

quences. 

An important aspect in the development of hybrid human-machine intelligence is universality 

and the ability to perform a variety of tasks. This is achieved through adaptive hybrid intelligent con-

trol schemes that combine traditional logical thinking algorithms and the principles of fuzzy logic. 

Among the outcomes of bionic approaches to systems with artificial intelligence, it is important 

to mention the creation of neurocomputing interfaces, which allow for recording and interpreting 

the electrical activity of the human brain to control technical systems, which can be useful for people 

with limited motor abilities in interacting with the world. For example, the development of prostheses 

and additions to the human body, which can perceive and transmit signals from the nervous system, 
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allows for restoring lost functions or enhancing existing ones. The development of sensors and sen-

sory systems capable of perceiving the environment as human organs do can significantly improve 

human perception of the surroundings. Thus, in the collective monograph «Human and Artificial 

Intelligence Systems,» new challenges associated with the expanding use of artificial intelligence in 

various fields are addressed, and the necessity of developing trustworthy artificial intelligence sys-

tems is substantiated [16]. 

Technologies in the field of artificial intelligence have been developed over the last decade 

to the extent that they are now capable of creative activities, long considered the prerogative of hu-

mans. Moreover, these technologies have reached a level that raises questions about who the true 

author of the produced results is, and how important the human role is in this creative activity. 

Does the authorship of works generated by AI belong to the programs themselves or to the person 

behind their creation and launch? Programs using deep learning algorithms create music for films, 

learning from classical examples. AI improves its algorithms through many iterations or uses neural 

networks for learning. Questions arise about whether AI can be considered an author if it is only 

«trained» on experience and the creative result is not a product of direct programming [see: 10]? 

Undoubtedly, questions about the boundaries of authorship and creativity in the «human-artificial 

intelligence» system remain relevant and require further study and discussion in the scientific com-

munity. 

Contemporary research provides various viewpoints on the process of evolution. In particular, 

views different from Darwinism and the synthetic theory of evolution belong to scientists such as 

biologist and systemologist A. A. Lyubishchev [see: 8], historians of science E. B. Muzrukova 

[see: 11], Y. V. Chaikovsky [see: 15], and others. Among them is biologist V. I. Nazarov, who in his 

fundamental work «Evolution Not According to Darwin» criticizes Darwin's theory of evolution 

for its reductionist approach, emphasizing its lack of aesthetics, lack of empirical support, and inad-

equacy in explaining the formation of consciousness, social behavior, and the essence of human ex-

istence in hominid evolution [see: 12]. His book also notes the importance of considering abrupt 

transformations in understanding evolutionary processes, raises the issue of the need to transition 

to another methodology for studying phenomena of different levels of reality, and calls for consider-

ing evolution as a complex phenomenon dependent on multiple factors. V. I. Nazarov adheres 

to the ecosystem concept of evolution, finding support for his views in the perspectives of paleobot-

anist and evolutionist V. A. Krasilov [see: 4], which allows him to pay attention to destabilize pro-

cesses for ecosystems as a prerequisite for the formation of new species and to consider various fac-

tors of evolution. 

As we believe, evolution is a type of development in which the distant final result is hidden from 

the subject of evolutionary changes [see: 6]. However, there are also fundamentally different subjects: 

the planner of the changes being made, guiding the activities of the executing subject, and the research 

subject, objectively examining the past of the observed evolution and trying to «peer» into its future. 

This possibility can be justified by the long-existing concept of nomogenesis, developed over 

a hundred years ago by the Soviet academician Lev Semyonovich Berg and presented by him in 1922. 

Nomogenesis embodies development conducted by firm principles and overcoming randomness. This 

concept is contrasted with the evolution as viewed by Charles Darwin, as a result of random environ-

mental influences and natural selection. Lev S. Berg's approach emphasizes that the role of random-

ness and external influences should not be overestimated in the study of evolution. Research should 

primarily consider the internal laws and mechanisms that govern the development of organisms, ap-

pearing as sources of their transformation and complex harmony. The influence of the struggle for 

survival and natural selection is acknowledged but considered secondary compared to the laws of no-

mogenesis. Since Lev S. Berg's works proposed a new view of evolutionary processes, his ideas 

sparked discussions and debates in the scientific community [see 5; 13]. The essence of nomogenesis 

lies in the idea that evolution can be interpreted as the gradual unfolding and development of predis-

positions already present in organisms, meaning evolutionary change is based on patterns and largely 
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an unfolding of existing predispositions. The idea of nomogenesis indicates that evolution is not al-

ways a random and disorderly process. Instead, it implies that organisms possess internal mechanisms 

that influence their changes over time. This view suggests that evolutionary changes can be directed 

and have their own internal logic. Within the concept of nomogenesis, evolution is understood 

as the process of unfolding an organism's potential in response to changing environmental conditions. 

Nomogenesis highlights the importance of internal resources and capabilities of organisms, and con-

sequently, this approach continues to influence our understanding of the evolutionary process. 

Similarly, as the general concept of evolution has transcended its meaning from biological evo-

lution to become a universal scientific concept, the concept of nomogenesis can also be considered 

a universal scientific notion. Its generalizing nature is clearly indicated by the fundamental content 

of evolution captured in nomogenesis. «At the base of any transformations lies one or several univer-

sal principles that manifest equally in all spheres of existence: inorganic, organic world, human life 

activity, and thought» [9, p. 47]. Such is the main essence of the nomogenetic approach to the study 

of evolution. 

II. NOMOGENESIS AS PLANNED EVOLUTION 

As previously noted, nomogenesis challenges the traditional view of evolution as largely a ran-

dom process, revealing it as a phenomenon much more organized than mere chaotic changes. In no-

mogenesis, it is emphasized that evolution is directed, following a specific path, taking into account 

internal mechanisms and laws that structure and guide life. It's not just random changes, but coordi-

nated development, predetermined by internal principles. Nomogenesis appears as planned evolution, 

where the concept of «plan» is closely intertwined with the concept of «purpose,» creating a deep 

connection between development and directionality. This connection leads us to great philosophical 

thinkers and their ideas, which influence our understanding of the world. In this aesthetic harmony, 

an analogy opens up with ancient tradition. The opposition between eternity and time, fundamental 

to Platonism, forms a framework for understanding evolution as a process of reading information 

from eternity. Evolution becomes an act of turning to eternal ideas, to a plan that is traced in time 

and gives structure to the real world.  

The concept of the «The two-faced Janus of the evolutionary essence of AI», which describes AI 

as an entity simultaneously facing both the past and the future, fits into the nomogenetic perspective, 

as it highlights the dynamics and multifaceted nature of the evolutionary process. This idea helps 

understand how the development of AI can be predictable within certain limits, while remaining open 

to a variety of possible evolutionary trajectories. Such an approach allows for an assessment of which 

aspects of AI development might be more preferable in terms of preserving and advancing human 

intellect and society as a whole [17]. 

Nomogenesis as planned evolution not only changes our understanding of evolutionary processes 

but also reveals the philosophical undercurrent in the very essence of development. This idea inter-

twines philosophy, aesthetics, and science, elevating our perception of life in its quest for harmony 

in time and eternity. Undoubtedly, regularities as stable, recurring, and essential connections of phe-

nomena can be known, and thus, the course of further evolutionary changes and, with some degree 

of error and probability, their results can be predicted – more so the intermediate and less so the final 

outcomes. If there is a subject planning corresponding changes, not being their direct producer, then 

they necessarily engage in predicting the outcome. Of course, the task of planning is not easy, espe-

cially since in the evolutionary process, due to its nonlinearity, there will inevitably be jumps, 

i.e., breaks in continuous changes with unpredictable results.  

An example of a planner is a breeder, acting purposefully in their direction of interest. At the same 

time, it must be said that plans and goals often emerge a posteriori, i.e., as a result of the completed 

stage of evolution. It’s one thing to judge what has happened, when it's clear how everything ended, 

and another to try to mentally jump ahead and predict the outcome. In the first case, we have a view 

as if from outside the evolutionary process, from the perspective of the whole, while in the second 
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case – a view as if from within it. Yet, this latter view can be productive, and the difficulties of pre-

diction can be significantly smoothed by the fact that in the concept of nomogenesis, a sequential 

realization of morphogenesis is assumed, where all subsequent forms are considered derivatives 

of the original. Introducing the concept of a completed form and considering it as the outcome of evo-

lution, completeness can be interpreted not only in the ontological sense as the stability of existence, 

and in the case of biological systems – as the ability to reproduce, but also in the aesthetic sense, 

adding both the quality of integrity and its perception by the observer. Such completed forms, appar-

ently, for the evolving object can have a discrete, and moreover, countable, number, which is ex-

plained by the potentials laid in the initial state of the object.  

The concept of nomogenesis reinforces the idea that evolution is not a random process, but fol-

lows a specific, albeit complex, trajectory determined by internal potentials and external observations. 

Thus, nomogenesis offers an alternative view of evolution as a process governed by internal devel-

opmental logic and external influences, rather than just a series of random events. Within the context 

of nomogenesis, the concept of a «higher form» or «ideal state» takes on new meaning. Unlike 

the Darwinian approach, where evolution is seen as a struggle for survival and natural selection, no-

mogenesis implies the existence of a certain direction or «higher goal» towards which the evolving 

entity strives. This goal may not be explicitly set or consciously realized, but it manifests in the se-

quential development and achievement of certain forms.  

In the context of the nomogenetic approach to artificial intelligence, which is based on the under-

standing of the dynamics and multifaceted nature of evolutionary processes, the «virtual index» pro-

posed in the works of Elkhova can serve as a criterion for measuring the degree of human integration 

with an artificial environment. Immersion, involvement, and interactivity, as components of the in-

dex, determine how effectively artificial intelligence can mimic or expand human perceptions and in-

teractions, which is key to predicting its development [18]. 

Additionally, nomogenesis brings important considerations to the realm of ethics and responsi-

bility in science. Recognizing that evolutionary changes are not entirely random and can be predicted 

with a certain degree of accuracy, raises questions about the role of humans in this process. If humans 

can influence the course of evolution, what are their ethical obligations towards other forms of life? 

This question is especially pertinent in the context of modern biotechnologies and genetic engineer-

ing. Furthermore, nomogenesis offers a new perspective on the interaction between humans and na-

ture. Instead of perceiving humans as separate entities, standing «outside» or «above» nature, nomo-

genesis views humans as active participants in the evolutionary process. This interaction can be either 

harmonious or conflictual, depending on how human actions align with or contradict the internal logic 

of evolution. Thus, nomogenesis opens up new horizons for understanding life and its evolution. 

It proposes a holistic approach that considers both the internal dynamics of evolving systems and ex-

ternal factors influencing their development. This perspective emphasizes the importance of integrat-

ing scientific knowledge with philosophical and aesthetic ideas for a complete and deep understand-

ing of the nature of life and its evolution. 

III. TRANSFER OF FORESIGHT FUNCTIONS TO AI 

Artificial intelligence possesses the ability to analyze and process vast amounts of data in a short 

time, enabling it to make predictions based on complex statistical analyses. Regarding the transfer 

of foresight functions to AI, in this context, foresight implies the ability of an algorithm or model 

to predict future events or outcomes based on existing data. This is especially important in areas such 

as finance, medicine, transportation, and many others where decision-making requires analysis of fu-

ture possible outcomes. Forecasting is one of the key functions of AI. Modern AI systems are capable 

of analyzing huge data sets to uncover hidden patterns and trends, which can be applied to foresee 

future events. The use of big data enables AI to create more accurate forecasts.  

Many AI systems employ machine learning for foresight. Machine learning models are formed 

based on past data; both supervised and unsupervised, using various techniques such as regression, 

classification, clustering, and deep learning. Neural networks are primary tools for foresight in AI. 
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They can learn from complex and unstructured data such as images or text and leverage this data 

to create accurate predictions. AI systems are capable of adapting to new information and changing 

circumstances. They can update their foresight models as new data becomes available, improving 

the accuracy of their predictions over time. Although AI is capable of making data-based predictions, 

it also accounts for uncertainty, providing not just a forecast but also a measure of uncertainty, 

or a confidence interval for that forecast. AI can account for the uncertainty of predictions in decision-

making, using methods such as Bayesian inference or Monte Carlo methods.  

Thus, Bayesian inference is a method of statistical analysis based on Bayes' theorem. This ap-

proach is a powerful tool for handling uncertainty and incorporating prior knowledge into the model. 

Bayes' theorem describes how to update the probabilities of events based on new data. The Monte 

Carlo method is a powerful tool in the arsenal of artificial intelligence. It offers a flexible and versatile 

approach to solving complex problems that can be applied in a wide range of contexts. The Monte 

Carlo method can be used to assess uncertainty in AI model forecasts, to approximate the distribution 

of the model's predictions, which can provide a more comprehensive understanding of the uncertainty 

of these forecasts. Real-time decision-making is a critical aspect of many AI applications. This is 

especially important in fields where a delay in decision-making can lead to negative consequences 

(autonomous driving, cybersecurity, medicine, finance, etc.).  

Key aspects of AI real-time decision-making include: speed and efficiency; adaptability; rein-

forcement learning; autonomy; data-driven decision-making. In the context of transferring foresight 

functions to AI, these key aspects play a crucial role. The speed and efficiency of AI allow for pro-

cessing large volumes of data and making predictions in real-time, which is critically important in dy-

namic sectors. The integration of AI into the foresight process represents a turning point in the devel-

opment of many industries, not only improving the quality of decision-making but also significantly 

enhancing the speed and flexibility of processes, which is especially vital in rapidly changing and 

competitive environments. Thus, the transfer of foresight functions to AI opens up new opportunities 

for improving decision-making processes in various areas. It not only increases the accuracy 

and speed of predictions but also introduces new approaches to data analysis and interpretation, en-

riching the capabilities of human intelligence and expanding the boundaries of our knowledge. 

CONCLUSION 

In the article, a new perspective on the problem of foreseeing the development of artificial intel-

ligence is outlined. The authors contrast their viewpoint with the opinion of the renowned futurist 

R. Kurzweil, who believes such predictions to be impossible after reaching the state of technological 

singularity. An evolutionary approach to considering AI allows us to broaden our understanding 

of the dynamics of system development and open new avenues of research in this field. This is of in-

terest to researchers involved in the development and application of AI. Forecasting is rightly con-

sidered a key function of AI, based on the ability of modern electronic systems to analyze large vol-

umes of information using machine learning to identify patterns and trends in the studied objects 

for potentially more accurate predictions. The authors emphasize the importance of such forecasts 

and pay attention to the problematic aspects of using big data and machine learning methods. 

The practical significance of the results lies in the fact that foreseeing the development of AI can 

be useful in various fields where decision-making requires consideration of future possible outcomes, 

which will increase the efficiency and accuracy of the decisions made and contribute to improving 

the quality of life. For further research, it is recommended to deepen the analysis of evolutionary 

regularities in the context of artificial intelligence development. Studies in the field of nomogenesis 

and other related topics may provide additional insights into the possibility of predicting AI develop-

ment. It is also worth exploring new methods and technologies in machine learning that will enhance 

the accuracy of AI predictions. The development and application of neural networks and other deep 

learning algorithms can significantly improve the predictive capabilities of AI systems. Overall, this 

work represents a certain contribution to the field of AI research and its forecasting. Its results can 
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stimulate further research and lead to new knowledge regarding the development and application 

of artificial intelligence in various areas of our life. 

RESULTS 

The conclusions are based on the results of our research and are of interest to researchers and prac-

titioners in the field of artificial intelligence, as well as to everyone interested in the possibilities 

of foreseeing the development of AI and its role in the future: 

– The study conducted an analysis of scientific foresight tasks in the field of artificial intelligence 

and considered various viewpoints regarding the possibility of predicting its development in the com-

ing decades; 

– It was found that most researchers consider the forecasts of AI development to be complex 

or impossible, especially after the proposed technological singularity, asserted by R. Kurzweil; 

– The work presents a nomogenetic model of AI evolution, where the possibility of predicting 

the future development of AI is substantiated, taking into account the relative unpredictability of in-

termediate results, caused by the nonlinearity of the evolutionary process. 
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МЕТАД АН НЫЕ  /  ME TAD AT A  

Название: Прогнозирование развития искусственного интеллекта: номогенетическая перспектива. 

Аннотация: В статье анализируется задача научного предвидения в области искусственного интеллекта (ИИ) 
и оценивается возможность прогнозирования развития ИИ на ближайшие десятилетия. Основываясь 
на эволюционной модели ИИ, авторы предполагают, что ИИ вписывается в эволюционное развитие человека, 
а опора на идеи номогенеза, впервые представленного в 1922 г. биологом Л. С. Бергом, позволяет им 
утверждать, что принятие концепции устойчивых закономерностей эволюции создает принципиальную 
возможность предсказывать некоторый диапазон предстоящих в ее результате изменений. Рассматривается 
также вопрос о передаче человеком функций предвидения ИИ, особенно в тех разделах науки и техники, где 
принятие решений требует усложненного анализа будущих возможных исходов. Эволюционный подход 
к рассмотрению ИИ позволяет расширить наше понимание динамики развития систем и открыть новые пути 
исследования в этой области. Исследование подчеркивает значимость использования больших данных 
и методов машинного обучения для прогнозирования. Приводится аргументация в пользу того, что предвидение 
развития ИИ в принципе возможно, хотя и с некоторой степенью вероятности, что настраивает 
на оптимистический лад исследователей в различных областях человеческой деятельности, в которых ИИ уже 
нашел или еще найдет свое применение. Для дальнейших исследований рекомендуется углубить анализ 
эволюционных закономерностей в контексте развития искусственного интеллекта. Исследования в области 
номогенеза и других смежных тем могут дать дополнительные представления о возможности предсказания 
развития ИИ. 

Ключевые слова: искусственный интеллект (ИИ); номогенез; эволюционная модель искусственного интеллекта; 
эволюция; система «человек – искусственный интеллект». 
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