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Abstract. According to the author's cybernetic model of evolution of the hierarchical-

network system of Humankind, the ontogenesis of the information society has been 

traced from the moment of the emergence of the first basic information technology of 

signal poses/sounds/movements. Further, information technologies arose: 

mimics/gestures, speech/language, writing/reading, replication texts, computers, 

telecommunications, perspective information nano-technology, etc. At the same time 

and in parallel with this process, the process of phylogenesis of the corresponding 

informational personality also occurs. It is indicated that these two processes are 

“projections” of a holistic process of the system-genesis of Humankind. It is noted that 

the fact of the possibility of calculation in accordance with the formal mathematical-

cybernetic models of critical moments of the Humankind's system-genesis, including 

the ontogenesis of the information society, the phylogenesis of the informational 

personality, etc., demonstrates the direct dependence of these evolutionary processes of 

the Universe fundamental laws.  
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Резюме. Согласно авторской кибернетической модели эволюции иерархо-сетевой 

системы Человечества, онтогенезис информационного общества прослежен с момента 

возникновения первой базисной информационной технологии сигнальных 

поз/звуков/движений. Далее возникали информационные технологии: мимика/жесты, 

речь/язык, письменность, тиражирование текстов, компьютеры, телекоммуникации, 

перспективная информационная нано-технология. Одновременно и параллельно с 

данным процессом происходит и процесс филогенезиса соответствующей 

информационной личности. Указано, что два этих процесса являются «проекциями» 

целостного процесса системогенезиса Человечества. Отмечено, что факт возможности 

расчёта согласно формальным математико-кибернетическим моделям критических 

моментов системогенезиса Человечества, включая онтогенезис информационного 

общества, филогенезис информационной личности и др., демонстрирует 

непосредственную зависимость этих эволюционных процессов от фундаментальных 

законов Мироздания. 

Ключевые слова: онтогенезис информационного общества, филогенезис 

информационной личности, базисные информационные технологии, системогенезис 

Человечества, математико-кибернетические модели, фундаментальные законы 

Мироздания 
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Реферат 

Для общения между собой люди использовали в древности и используют сейчас 

базисные информационные технологии (БИТ), а именно сигнальные 

позы/звуки/движения, мимику/жесты, речь/язык, письменность/чтение, 

тиражирование текстов, компьютеры, телекоммуникации и т.п. При этом 

очевидно, что одновременно и параллельно с онтогенезисом информационного 

общества (ходом его развития как целостной системы) происходит и 

филогенезис его элементов – информационных личностей (история их 

индивидуального развития). Есть все основания полагать, что этапы последнего 

– в сокращённом виде – каждый из нас повторяет сегодня в онтогенезисе 

собственной личности, начиная с детства и далее (по аналогии с 

биогенетическим законом развития живого). 

Выявить количественные пространственно-временные характеристики этих 

процессов можно, обратившись к концепции представления о человечестве как 

о целостной кибернетической системе – в составе нескольких подсистем разного 

исторического возраста, эволюционно возникающих на Земле, начиная с далёкой 
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предыстории ~28,2 млн лет назад, и представляющих собой иерархо-сетевые 

структуры. 

Целеполагающие элементы этих подсистем перманентно информируют 

иерархически вложенные в них составляющие, приводят ли их действия к 

энергетически благоприятному для подсистемы состоянию, либо нет, что 

инициирует изменение таких действий. 

Согласно кибернетической модели эволюции иерархо-сетевой личностно-

производственно-социальной системы (Человечества), интервалы между 

стартами рассматриваемых эволюционных этапов, а также выделенные 

пространственные размеры сообществ, их инфраструктур и применяемых 

манипуляционных точностей, подчиняются простейшему математическому 

закону. Они представляют собой геометрическую прогрессию со знаменателем 

15,15426...ee    

Иерархо-сетевые структуры – это структуры природных систем, 

представители каждого иерархического яруса которой взаимодействуют между 

собой, образуя сетевые структуры. Другими словами: это иерархические 

структуры «по вложению» типа «матрёшки», но с существенно большим 

единицы числом вложений на каждом их иерархическом уровне. 

Взаимодействие их между собой и образует на нём соответствующие сетевые 

структуры (т.е. иерархические структуры «по вложению» существенно 

отличаются от иерархических структур «по подчинению», характерных для 

социальных структур типа армии, бюрократии, церкви и т.п.).  

Таким образом, имеет место органически тесная комбинация иерархической 

и сетевой структур, причём сетевое взаимодействие элементов происходит не 

только внутри представителя охватывающего их иерархически высшего яруса, 

но и между элементами, входящими в иные, смежные, представители 

последнего. 

При этом появление БИТ телекоммуникаций сделало возможными – в 

рамках иерархо-сетевой системы Человечества – межъярусные сетевые 

взаимодействия. Что, как следствие, кардинально изменило всю структуру 

межличностных и общественных сетевых связей, естественных для такой 

системы до данного момента. Ведь именно эта БИТ обеспечила возможность 
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непосредственного и неограниченного воздействия на отдельного 

изолированного индивида внешних по отношению к нему групп и сообществ – в 

соответствии с их собственными интересами и целями. Возникающий при этом 

конфликт интересов и целевых установок индивида и таких сообществ в 

потенции может быть весьма опасным для общества в целом. 

В рамках кибернетической модели системы Человечества этапы 

онтогенезиса информационного общества и филогенезиса информационных 

личностей прослеживаются сразу по нескольким параметрам: росту 

иерархической сложности системы, росту адекватных её этапам 

пространственных (инфраструктурных и точностных) характеристик, 

усложнению адекватных её этапам БИТ и др. Совокупность всех таких 

процессов логично назвать системогенезисом Человечества  

Наиболее наглядно в истории Человечества прослеживается именно 

последовательность появления новых БИТ, непосредственно характеризующих 

соответствующий этап развития использующей их информационной личности – 

и, как следствие, образуемого этими личностями общества. 

В свою очередь, онтогенезис информационных личностей, темп хода 

которого на 6-7 порядков превосходит темп предвосхищающего филогенезиса, в 

своих общих чертах повторяет ход последнего. Дополнительная 

интеллектуальная компонента развития младенца-ребёнка-подростка-юноши-

зрелой личности лучше всего просматривается при прослеживании освоения ими 

всё новых и новых БИТ общения. 

Как представляется, процессы онтогенезиса информационного общества и 

филогенезиса информационной личности являются «проекциями» единого 

процесса системогенезиса личностно-производственно-социальной системы 

(Человечества), – наряду с процессами генезиса производственных технологий 

(инфраструктурных и точностных), техногенезиса, культурогенезиса и т.п. 

Тот факт, что критические моменты исторического развития Человечества, 

в частности – онтогенезиса информационного общества и филогенезиса 

информационной личности, – могут быть рассчитаны согласно формальным 

математико-кибернетическим моделям, указывает на непосредственную 

зависимость этих процессов от фундаментальных законов Мироздания. 
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Synopsis 

To communicate with each other, people used in ancient times and now use basic 

information technologies (BIT), namely signal poses/sounds/movements, 

mimics/gestures, speech/language, writing/reading, duplication of texts, computers, 

telecommunications, etc. It is obvious that simultaneously with the ontogenesis of the 

information society (the course of its development as an integrated system), the 

phylogenesis of its elements – information personalities (the history of their individual 

development) also occurs. There is every reason to believe that the stages of the latter 

– in abbreviated form – each of us repeats today in the ontogenesis of our own 

personality, starting from childhood and beyond (by analogy with the biogenetic law 

of the development of living things). 

The quantitative spatio-temporal characteristics of these processes can be revealed 

by referring to the concept of Humanity as an integral cybernetic system – as a part of 

several subsystems of different historical ages, evolutionarily arising on Earth, starting 

with a distant prehistory ~28.2 million years ago, and representing hierarchical-

network structures. 

The goal-setting elements of these subsystems permanently inform the 

hierarchically embedded components in them whether their actions lead to a state 

energetically favorable for the subsystem or not, which initiates a change in such 

actions. 

According to the cybernetic model of evolution of the hierarchical-network 

personal-production-social system (Humanity), the intervals between the starts of the 

considered evolutionary stages, as well as the distinguished spatial dimensions of the 

communities, their infrastructures and the applied manipulative accuracy, obey the 

simplest mathematical law. They represent a geometric progression with a denominator 

15,15426...ee   . 

Hierarchical-network structures are the structures of natural systems, the 

representatives of each hierarchical tier of which interact with each other, forming 

network structures. In other words: these are hierarchical structures “by investment” of 

the type of “nested dolls”, but with a significantly larger unit, the number of 

investments at each hierarchical level. Their interaction with each other forms the 

corresponding network structures on it (that is, hierarchical structures “by investment” 

differ significantly from hierarchical structures “by submission” characteristic of social 

structures such as the army, bureaucracy, church, etc.). 
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Thus, there is an organically close combination of hierarchical and network 

structures, and the network interaction of the elements occurs not only within the 

representative of the hierarchically higher tier covering them, but also between 

elements belonging to other adjacent representatives of the latter. 

At the same time, the appearance of BIT telecommunications made possible – 

within the framework of the hierarchy-network system of Humankind – inter-tier 

network interactions. Which, as a result, has radically changed the whole structure of 

interpersonal and social network connections that are natural for such a system up to 

the present moment. Indeed, it was this BIT that made it possible to directly and 

unlimitedly influence groups and communities external to him in an isolated individual, 

in accordance with their own interests and goals. The resulting conflict of interests and 

goals of the individual and such communities in potency can be very dangerous for 

society as a whole. 

Within the framework of the cybernetic model of the Humanity system, the stages 

of the ontogenesis of the information society and the phylogenesis of information 

personalities can be traced immediately by several parameters: the growth of the 

hierarchical complexity of the system, the growth of spatial (infrastructural and 

accuracy) characteristics adequate to its stages, the complexity of BITs adequate to its 

stages, etc. The totality of all such processes is logical call the system-genesis of 

Humanity. 

The sequence of the appearance of new BITs that directly characterize the 

corresponding stage of development of the information personality using them, and, as 

a result, formed by these personalities of society, is most clearly traced in the history 

of Humankind. 

In turn, the ontogenesis of information personalities, the pace of which is 6-7 

orders of magnitude higher than the rate of anticipating phylogenesis, in its general 

features repeats the course of the latter. An additional intellectual component of the 

development of infant-child-adolescent-youth-mature personality is best seen when 

tracking their development of more and more BIT communication. 

It seems that the processes of ontogenesis of the information society and the 

phylogenesis of the information personality are “projections” of a single process of the 

system-genesis of the personal-production-social system (Humanity), along with the 

processes of the genesis of production technologies (infrastructural and precision), 

techno-genesis, cultural genesis etc. 
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The fact that the critical moments of the historical development of Humankind, in 

particular, the ontogenesis of the information society and the phylogenesis of the 

information personality, can be calculated according to formal mathematical and 

cybernetic models, indicates the direct dependence of these processes from the 

fundamental laws of the Universe. 

 

BASIC CONTENT OF THE ARTICLE 

 

Introduction 

The information society is commonly understood as a “modern type” social 

system based on the avalanche-like spread of “information technologies (primarily 

computer and telecommunication)” [Melik-Gaygazyan, 2008]. In turn, it is difficult to 

disagree with the fact that “... in the conditions of active development of the 

information society, the development of an individual ready for constant changes in 

technologies and knowledge in the modern information space – an informational 

personality” [Gagarin, Raitskaya, 2013]. 

But is the definition “modern” necessary in these formulations? After all, people 

used to communicate with each other in ancient times and now use not only the above-

mentioned basic information technologies (BIT), but also others, namely, speech, 

writing, etc. At the same time, it is obvious that simultaneously with the ontogenesis 

of the information society (the course of its development as a holistic system), the 

phylogenesis of its elements – informational personalities (the history of their 

development) also occurs. There is every reason to believe that the stages of the latter 

– in abbreviated form – each of us repeats today in the ontogenesis of our own 

personality, starting from childhood and beyond (by analogy with the biogenetic law 

of the development of living 3). 

The question arises: do the “ancient” and “modern” BIT that are the basis of the 

ontogenesis of the information society and the phylogenesis of informational 

personalities are related in one way or another to each other, and if “so”, on what basis?  

 

Cybernetic model of the hierarchical-network system of Humankind 

This question can be answered by referring to the concept of Humankind as a 

holistic cybernetic system – as part of several subsystems of different historical age, 

evolving on Earth, starting from a distant background ~28.2 million years ago, and 

                                                 
3 “The ontogenesis of every organism represents a brief and concise repetition (recapitulation) of the 

phylogenesis of its ancestors ... phylogenesis is the cause of the formation of ontogenesis” 

[Iordansky, 2005]. 
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representing hierarchical-network structures [Grinchenko, 2004, 2006, 2007, 2009, 

2011, 2012a, 2012c, 2017] (Fig. 1). 

The goal-setting elements of these subsystems permanently inform the 

components hierarchically embedded in them, whether their actions lead to a state that 

is energetically favorable for the subsystem, or not, which initiates a change in such 

actions. Such cybernetic behavior is adequately described by random search 

optimization algorithms [Rastrigin, 1979]. 

According to the cybernetic model of evolution of the hierarchical-network 

personality-production-social system (of Humankind), the intervals between the starts 

of the considered evolutionary stages, as well as the allocated spatial dimensions of the 

communities, their infrastructures and the manipulative accuracies used, obey the 

simplest mathematical law. They represent a geometric progression with a denominator 

of 15,15426...ee   4. 

Hierarchical-network structures are those of natural systems, representatives of 

each hierarchical tier of which interact with each other forming network structures. In 

other words: these are hierarchical structures “by inclosure” of the “nested doll” type, 

but with a significantly larger then one number of inclosures at each hierarchical level. 

Their interaction with each other and forms on it the corresponding network structures 

(i.e. hierarchical structures “by inclosure” significantly differ from the hierarchical 

structures “by submission”, which are characteristic for social structures such as the 

army, bureaucracy, church, etc.).  

Thus, an organically intimate combination of hierarchical and network structures 

takes place, and the network interaction of elements occurs not only within the 

representative of the hierarchically higher tier that encompasses them, but also between 

the elements belonging to other, adjacent, representatives of the latter (Fig. 2).  

                                                 
4 The value of this quantity was previously revealed by A.V. Zhirmunsky and V.I. Kuzmin in the 

study of critical levels in the development of the wildlife system [1982]. 
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Fig. 1. Fragments of the Humankind's system scheme. 

Note: Ascending arrows having a “many-to-one” structure (on the left side of the subsystems) reflect 

the search activity of the representatives of the corresponding tiers in the hierarchy. Descending solid 

arrows, having a “one-to-many” structure (in the central part of the subsystems), reflect the target 

criteria of search optimization of the energy of Humankind's system. Downward dashed arrows, 

having a “one-to-many” structure (on the right side of the subsystems), reflect the optimizational 

system memory of the personal-production-social: the result of adaptive influences of representatives 

of the overlying hierarchical tiers on the structure and behavior of the underlying ones. 
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Fig. 2. Typical three-tier hierarchical-network structures:  

fragments with "nesting" coefficients 3 & 5 (4). 

 

At the same time, the emergence of BIT telecommunications made possible – 

within the framework of the hierarchical-network of Humankind's system – inter-tiered 

network interactions. Which, as a result, radically changed the entire structure of 

interpersonal and public network connections that are natural for such a system until 

now. This is observed in practice and noted by experts, for example: “The network 

principle becomes the main one in the information society” [Kostina, 2018: 147]. After 

all, this BIT has provided the opportunity for direct and unlimited influence on a 

separate isolated individual of groups and communities external in relation to it – in 

accordance with their own interests and goals. The resulting conflict of interests and 

targets of the individual and such communities in potency can be very dangerous for 

society as a whole. 

 

Stages of the information society ontogenesis and the informational individuals 

phylogenesis 
Within the cybernetic model of the Humankind's system, the stages of ontogenesis 

of the information society and phylogenesis of the informational personalities can be 

traced by several parameters: the growth of the hierarchical complexity of the system5, 
                                                 
5 The hierarchical complexity of system is the number of levels/tiers in the systemic hierarchy of 

Humankind, where it varies in the range of 3–17, according to the formula 1 2N n  , where: 1 8n    

– stage number. 

Alpha links:

Beta links:

Gamma links:
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the growth of spatial (infrastructure and accuracy) characteristics adequate to its stages, 

the complexity of its corresponding BIT stages, etc. The combination of all such 

processes is logical call the system-genesis of Humankind (Fig. 3).  

 

 
 

Fig. 3. Stages of the Humankind's system-genesis (on a double logarithmic scale). 

 

Most clearly in the history of Humankind is traced precisely the sequence of the 

new BIT emergence, which directly characterizes the corresponding stage in the 

development of the information personality using them – and, as a result, formed by 

these personalities of society.  

Let us consider the main stages of the ontogenesis of the information society and 

the phylogenesis of informational individuals in the Humankind's system more details. 

Noting that all model dates and sizes are estimated, approximate – but rather close to 

those empirically observed by historians, paleoanthropologists, and archaeologists 

[Grinchenko and Shchapova, 2010, 2014, 2020; Schapova and Grinchenko, 2017; 

Schapova et all, 2019]. 
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So, the stage that can be considered zero: 428–28.2 million years ago and 

beyond, with the hierarchical complexity of the system equal to one. This is the way 

to interpret the time between the beginning of the cephalization of vertebrates until the 

appearance of the first Hominoidea (distant human ancestors) in a space commensurate 

with the future person about 4.2 m.  

The first stage: 28.2–1.86 million years ago and beyond, the hierarchical 

complexity of the “pre-pre-Humankind's” system at this stage is equal to three. The 

subject of Hominoidea and then his successor Hominidae, combining into flocks and 

families, form relatively stable/effective self-control and infrastructure elements of 

communities in territories with a linear size (radius of a circle of the corresponding 

area) of 4.2-64 m, and also increase the accuracy of their manipulative environmental 

impacts from 420 to 28 cm. At the same time, they develop and use BIT signaling 

poses/sounds/movements: starting from 28.2 million years ago and the culmination 

(appeared Hominidae) – about 9.79 million years ago.  

The second stage: 1860–123 thousand years ago and beyond, the hierarchical 

complexity of the “pre-Humankind's” system at this stage is equal to five. The subject 

of Homo ergaster/Homo erectus/Homo heidelbergensis, when combined into genera, 

forms relatively stable/effective self-control and infrastructure elements of these 

communities in areas with a linear size of 64-1000 m, and also increases the accuracy 

of their manipulative effects on the environment from 28 to 1.8 cm. At the same time, 

in addition to BIT signaling poses/sounds/movements, it develops and uses BIT 

mimics/gestures: with a start about 1860 thousand years ago and the culmination (the 

appearance of Homo heidelbergensis) about 612 thousand years ago.  

The third stage: 123–8.1 thousand years ago and further, the hierarchical 

complexity of the system of Humankind at this stage is equal to seven (see Fig. 1a). 

The Homo sapiens' subject, joining together in tribes, forms relatively stable/effective 

self-control and infrastructure elements of these communities in territories with a linear 

size of 1-15 km, and also increases the accuracy of its manipulative environmental 

impacts from 18 to 1.2 mm. At the same time, he, in addition to BIT signal 

poses/sounds/movements and BIT mimics/gestures, develops and uses 

speech/language BIT: with a start about 123 thousand years ago and the culmination 

(“Upper Paleolithic revolution”) about 40.3 thousand years backwards.  

The fourth stage: 8.1 thousand years ago – 1446 AD and further, the 

hierarchical complexity of the Humankind's system at this stage is equal to nine. The 

Homo sapiens'' 6 subject, uniting into “super-districts” (tribal unions and then into 

small states), forms relatively stable/effective self-control and infrastructure elements 

of these communities in the territories of linear size 15-222 km, and also increases the 

accuracy of its manipulative effects on the environment from 1.2 to 0.08 mm. At the 

same time, in addition to BIT signal poses/sounds/movements, BIT mimics/gestures, 

                                                 
6 Subjects of Homo sapiens', Homo sapiens'', Homo sapiens''', etc. anatomically and physiologically 

nearby and almost indistinguishable, and differ among themselves by the increasing capabilities of 

the psyche and intellect [Grinchenko, 2012a]. 
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and BIT speech/language, it develops and uses BIT writing: with a start about 8.1 

thousand years ago and the culmination (“axial time”) about 2.7 thousand years ago.  

The fifth stage: 1446–1946 and further, the hierarchical complexity of the 

system of Humankind at this stage is equal to eleven. The Homo sapiens''' subject, 

uniting into “super-countries” (large states and unions), forms relatively 

stable/effective self-control and infrastructure elements of these communities in 

territories with a linear size of 222-3370 km, and also increases the accuracy of its 

manipulative effects on the environment from 80 to 5 microns. At the same time, in 

addition to BIT signal poses/sounds/movements, BIT mimics/gestures, BIT 

speech/language and BIT writing/reading, it develops and uses BIT replication of texts 

(typography): with a start around 1446 and the culmination (industrial revolution) 

around 1806.  

The sixth stage: 1946–1979 and further, the hierarchical complexity of the 

Humankind’s system at this stage is equal to thirteen. The Homo sapiens'''' subject, 

integrating into the Planetary (or “global”) community, forms its relatively 

stable/effective self-control and infrastructure elements of this community in a territory 

of linear size 3.37-51 thousand km, and also increases the accuracy of its manipulative 

effects on the environment from 5 to 0.35 microns. At the same time, in addition to 

BIT signal poses/sounds/movements, BIT mimics/gestures, BIT speech/language, BIT 

writing/reading and BIT replication of texts, it develops and uses BIT computers: 

starting around 1946 and culminating (creating microprocessors) around 1970.  

The seventh stage: 1979–1981 and further, the hierarchical complexity of the 

system of Humankind at this stage is equal to fifteen (see Fig. 1b). The Homo 

sapiens''''' subject, uniting in the Community of the “Near” Cosmos, began the 

formation of its relatively stable/effective self-control and infrastructure elements in a 

space with a linear size (radius of the ball with the center in the Earth) 51-773 thousand 

km. It also improves the accuracy of its manipulative effects on the environment from 

350 to 23 nm. At the same time, in addition to BIT signal poses/sounds/movements, 

BIT mimics/gestures, BIT speech/language, BIT writing/reading, BIT replicating texts 

and BIT computers, it develops and uses BIT telecommunications: with a start around 

1979 and culminating (the appearance of social networks) around 2003.  

The eighth stage: 1981–1981 and further, the hierarchical complexity of the 

Humankind’s system at this stage is equal to seventeen. The subject of Homo 

sapiens'''''', uniting in the Community of the “Intermediate” Cosmos, began the 

formation of its relatively stable/effective self-control and infrastructure elements in 

the space volume with a linear size of 0.773-11.7 million km, and also increases the 

accuracy of its manipulative effects on the environment from 23 to 1.5 nm. At the same 

time, in addition to BIT signal poses/sounds/movements, BIT mimics/gestures, BIT 

speech/language, BIT writing/reading, BIT replicating texts, BIT computers and BIT 

telecommunications, he began to develop and use promising nano-BIT: with a start 

around 1981 and the culmination of about 2341 (calculated forecast; it is possible that 

this will be BIT nano-hardware supported selective telepathy [Grinchenko, 2012b]). 

Etc.  
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The phenomenon of information-systemic singularity in the development of 

Humankind around 1981 is considered and interpreted from the standpoint of the 

systemic cumulation principle in [Grinchenko, 2007; Grinchenko and Shchapova, 

2020]. 

The fact of such a mathematical predetermination of changes in social processes 

in time and in space in itself indicates that – by and large, in major – these processes 

do not develop in an arbitrary manner, but depending on the fundamental laws of the 

Universe.  

In turn, the ontogenesis of informational personality, whose pace of movement 

exceeds the rate of anticipatory phylogenesis by 6–7 orders of magnitude, repeats the 

course of the latter in general terms. The additional intellectual component of the 

development of the infant-child-teenager-young-mature personality is best seen when 

they follow the development of new and new BIT communication [Grinchenko, 2009].  

 

Conclusion 

What conclusions can be drawn from the above?  

It seems that the ontogenesis processes of the information society and the 

phylogenesis of the information personality are “projections” of a unified process of 

system-genesis of the personal-production-social system (Humankind's) – along with 

the genesis of production technologies (infrastructure and accuracy), techno-genesis, 

etc.  

Therefore, there is a recommendation: even before the start of any study in the 

field of social, historical and cultural etc. phenomena and processes cognition, the 

researcher must understand their fundamental consistency, complexity, 

multidisciplinarity – and, of course, take this into account in his future work, even if it 

is quite local.  

Finally, the fact that the critical moments of the historical development of 

Humankind, in particular – the ontogenesis of the information society and the 

phylogenesis of the information personality – can be calculated according to formal 

mathematical-cybernetic models, indicates the direct dependence of these processes 

from the fundamental laws of the Universe.  
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