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Development of communication science, computer science and cybernetics in the
1940s — 1950s

Abstract. This publication presents the emergence of the new sciences that are
most important for today’s world: communication science, cybernetics, the theory of
information, and the theory of the noosphere in the 1940s — 1950s. The purpose of
this article is to analyze the total scientific achievements in Eurasia at the time of the
Second World War. This was a bright phenomenon in the formation of new
revolutionary theories. Works of Chicago-based and Frankfurt-based schools of
thought, the theoretical concepts of T. Adorno, M. Horkheimer, H. Lasswell,
P. Lazarsfeld, and other researchers laid the foundations of the communication
science and contributed to the breakthrough in a number of the key subject areas. A
system approach to and a comparative analysis of the causes and subsequent
consequences of the achievements ar that time for today’s world served as a
methodological basis for a comprehensive consideration of large-scale studies of the
past. The scientific novelty of this historic study consists in the interdependence and
complementarity of the theoretical and practical achievements in the 1940s and
rethinking of their importance in the structure of concepts in the 20™ century.
Industrial and military goals associated with the automatic management and
communication processes required fundamentally new approaches and achievements.
When World War 11 broke out, N. Wiener worked on these problems aiming at
creating a computer, which pushed him to the idea that the principles of managing
biotic and abiotic systems are the same and to the cybernetic concept development. In
the mid-1940s, J. von Neumann built the first digital computer. In 1945-1947,
A. Turing worked, as an inventor of “a universal machine”, on the “electronic
brain” project and was the first to develop a number of programs for it. In 1942,
C. Shannon published his work dedicated to the theory of information permitting a
constellation of researchers to lay the foundations of the theory of communication.
V. Vernadsky’s noosphere concept proposed in 1944 was particularly important. At
present, the ideas of that period are gaining new importance as a basis for the single
planetary management system.
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Introduction

The relevance of the management, information, and communication interaction
in the 20" century science development history and an analysis of their role in the
social evolution of the global civilization are triggered by transformation processes in
many areas of society’s life activities and crises occurring today. The processes of
rethinking the nature and essence of communication in the public life, in the
management of economic, social, and political activities launched in the second
quarter of the 20" century resulted in fundamental scientific achievements in the
1940s and emergence of new sciences: theory of information, theory of
communication, cybernetics, and theory of noosphere. An analysis of a particularly
productive period of development of the communication science and management
theories in the mid-20" century should contribute to the new rethinking of the past
scientific ideas. This is necessary for better understanding today’s crisis stage of the
humankind development at the end of the first quarter of the 21* century.

The historical scientific heritage of the 20™ century in the area of information,
communications, and cybernetics was also described in the works of national
researchers such as V. lvanov, A. Kholod, L. Khomenko, V. Rezun, O. Zernetska,
and others. Foreign researchers looking at that period and achievements of the
thinkers of that time from today’s perspective include N. Dergunova, O. Gnatyuk,
M. Kuznetsov, A. Lerner, N. Luhmann, L. Matveeva, E. Wartella, F. Webster,
M. Zavgorodnaya, and a number of other authors. However, this issue has not been
adequately studied in a comprehensive and consistent manner.

Individual aspects of analyzes the role assessment and communication
significance in state control systems in works and prominent representatives’
statements of political thought from antiquity to the beginning of the twentieth
century (in the 1920s — 1930s) (Kislov, 2019).

Object

Reflect the processes of the communicology genesis, types and models of
communications, sources and the basic paradigms of social communications,
theoretical problems issues of different marketing communication integration and
maintenance of an information exchange in communicative systems in the twentieth
century to form the concept of how to turn communication into mass communication
was formed into one of the key mechanisms forming state and public administration.

Research methods

A system approach and a comparative historical analysis of research works that
allowed making an information and technology revolution in the second half of the
20™ century served as a methodological basis for a comprehensive study of the ideas
and achievements of the thinkers working in the 1940s, which laid the foundations
for the understanding of managerial, information and communication processes. A
system analysis of research works of that period should contribute to the historical,
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philosophic, and practical rethinking of the importance of works written in that period
for the theoretical achievements in the second half of the 21% century.

Results and discussion

By 1940, all the preconditions based on a deep analysis of the role, methods, and
technique of the propaganda, ways of the society development and management were
available for the formation of a complex of new research areas. There were good
conditions for the emergence of sciences that later changed the humankind
development course: communication science, computer science, cybernetics, and the
general theory of management. Two fundamental areas, two paradigms were formed
to generalize a diversity of approaches to studies of the phenomenon of
communication and communicativeness of human societies for decades to come.
These scientific areas were defined as structural and functional, sociocultural ones.
H. Lasswell, who proposed a concept of “indoctrination” (Lasswell, 1948), was one
of the originators of the former. Earlier, in 1944, P. Lazarsfeld along with B. Berelson
and H. Gaudet proposed a theory of a two-level flow of information (Lazarsfeld,
Berelson, Gaudet, 1944). The researchers of the sociocultural area, based on socio-
psychology, reduced the social role of communication to its utilitarian understanding
as a system fulfilling its pragmatically preset functions. The theoretical justifications
of this concept were developed a decade later.

In the 1940s, the Rockefeller Foundation offered to fund the projects involving
the study of the media’s impact on the electors’ choice by engaging in these activities
many researchers who had emigrated from Europe. Diverse and disparate works and
data obtained in that area were generalized by P. Lazarsfeld, who determined the
ways and methods of the efficiency of the media’s communicative activities.

In 1941, T. Adorno started working on the “critical theory of society” at the
Social Research Institute and, in 1942, jointly with M. Horkheimer, set out to develop
the central theme of its work: criticizing the manipulative nature of technology used
by the mass culture to form mental and behavioral stereotypes of a consumer
society’s ordinary members. In 1944, the first mimeographical book by
M. Horkheimer and T. Adorno “Dialectic of Enlightenment” titled “Philosophical
Fragments” was published in the USA. The book was published in 1947 in
Amsterdam bearing its full title (Kuznetsov, 2011, p. 21).

This book was the brightest work of the Frankfurt school. At present, it is still
estimated to be one of the classic philosophic works of the 20™ century. In their book
“Dialectic of Enlightenment”, the authors provided a brief and schematic exposition
of a wide and multifaceted complex of philosophic ideas, describing a crisis situation
prepared for the western culture and civilization in the 20™ century (Horkheimer,
Adorno, 1997). An analysis and a tough verdict of the civilized project of five
centuries was based on the specific communicative strategy consisting both in the
way of structuring the text of the work not corresponding to the generally acceptable
standards of such treaties and in a special type of the discourse used, which appeals to
the creative thinking of readers and rules out any mentor dictate. This was a sort of a
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message and warning aimed at the next generations, i.e. the present-day society,

about the problems that arose and continue arising as a result of the information and

communications technology development (Kuznetsov, 2011, p. 41; Jensen, Craig,
Pooley & Rothenbuhler, 2016).

Research of mass communication processes was particularly on the rise in the
mid-1940s. This is when the conceptual understanding of communication based on
the model methodology proposed by H. Lasswell in the early 1940s was established
and developed. His formula published in 1948 and consisting of five elements
modeling the process of communication exchange from the communicator to the
recipient (audiences) includes the concept of efficiency (process efficiency) (Kislov,
Romanenko & Chaplay, 2018, p. 9).

This component defining the practical communication efficiency asked
questions that could be answered by cybernetics, a new science back then. American
researcher and mathematician N. Wiener was its founding father. As World War I
broke out, N. Wiener, guided by designing engineer V. Bush, participated in the
creation of a computer for a ballistic analysis and gun control. This made him focus
on the general issues of automatic management and principles of functioning of
negative feedbacks in the automatic regulation systems. Work on these issues pushed
him to the idea that the principles of managing biotic and abiotic systems are the
same and to the cybernetic concept development. This subject area was also
contributed by the theoretical work of A. Turing dedicated to the ‘“universal
machine”, published in 1937. N. Wiener’s famous book “Cybernetics: Or Control and
Communication in the Animal and the Machine”, published for the first time in 1948,
gave rise to revolutionary events in the world of science and caused deep changes in
the view of the world (Wiener, 1983). Later, N. Wiener’s cybernetic concept was
stated in his book “Cybernetics and Society”. N. Wiener’s ideas about the essence of
information and entropy, their role in organization systems, the role of feedback as an
optimization basis of the communication process had a direct impact on the later
works that led to the creation of full-scale theories of information and
communications.

N. Wiener’s cybernetic ideas, achievements of H. Lasswell, P. Lazarsfeld, and
other researchers concerning the communications modeling encouraged new ideas of
the nature of information, laid the foundations of the computer science and the
communication science. The theory of information was founded by American
engineer and researcher C. Shannon, who relied on practical works dedicated to the
improvement of means of communication, coding and decoding during World War II.
According to C. Shannon, information in hardware and software is a message
transmitted in the form of signs. In his theory of information, these are not just
messages, but only those that change or reduce significant uncertainty. In
C. Shannon’s opinion, information means “removed uncertainty”. His pragmatic
approach made it possible to use quantitative methods of calculating information
transmitted by means of communication (communication channels), which received
its terminological definition in the European languages back in 1928, when
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R. Hartley introduced this scientific term as a quantitative measure of messages. This
was an artificial model restriction of the information phenomenon concept for the
sake of its practical usage in studying means of communication. C. Shannon
published his works while working at the Bell System mathematical laboratory in
1941-1957. He published his major works dedicated to the theory of information and
communications in 1942-1949 (Shannon, 1948). He introduced the concepts of “bit”
and “entropy”, presented other fundamental definitions and mathematical formulas,
proposed ideas still forming today’s communications technology. C. Shannon’s
statement that “information is information, but not energy or matter” later pushed the
humankind to become fully aware of this fundamental phenomenon of nature. And
then the picture of understanding management and communications would be clearer
and more accurate (Shannon, 1963).

In 1942, the Palo-Alto (a small town near San Francisco) school focusing on
communications was formed. Its activities relied on N. Wiener’s circular model of
communications considered in terms of various social sciences. From the perspective
of this approach adopted by this school consisting in the same role of the information
receiver and sender (recipient and communicator) in the joint circular communication
process, this school’s researchers proposed the following hypotheses: concerning the
driving force of communications; the logic of communications (the succession of
messages and dependence between the elements of the communication system). It
was also found out that communications as a verbal act are opposed by
communications as a permanent social process covering various types of activities
(speech, gesture, look, etc.).

E. Hall, one of the most important representatives of this school, continued and
developed the ideas of the 1940s. In 1954, E. Hall and G. Trager published their work
titled “Culture as Communication: A Model and an Analysis”, which summarized the
first results of studying the behavior and communications of people of various
cultural backgrounds launched in the USA back in 1947. It introduced the term
“Iintercultural communication” for the first time. In their studies, the authors proved
that it is the basis of human relationships and interactions (Trager & Hall, 1954).
E. Hall discovered a link and interaction between culture and communications and
proved that different cultures can be compared based on the grounds that are common
for all the cultures. Later he developed the basics of proxemics — an area of science
focused on the space and time phenomenon in communications. He studied the
impact of tools of labor and other factors on their coherence and compatibility with
the perception of messages of the media and means of communication (Hall, 1959)
These works are particularly valuable for analyzing today’s political discourse in
Ukraine.

In 1935, prominent English mathematician A. Turing engaged in research work
according to the mathematical logic, which led him to the idea of the famous abstract
“Turing Machine” described in 1936-1937. Work on the “machine-concept” allowed
him to articulate the algorithm concept and be considered one of the founding fathers
of the computer science. Over a period from 1939 to 1945, he worked at the
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Communications Department of the Foreign Office of England. Having found out
that new computers were actually created based on the principles of his “universal
machine” without being directly familiarized with his research works, he got
employed by the National Physics Laboratory. Later, A. Turing engaged in the
development, engineering, and use of “electronic brain” in management: ACE, a
huge automatic computer, and was the first to develop a number of programs.
Afterwards, he focused on the training of “thinking machines” and development of
mathematical support in engineering computers at the University of Manchester
(Lerner, 1967, p. 183).

In the mid-1940s, J. von Neumann, one of the most universal intellects of the
20™ century, created the first digital computer and published, in 1944 along with
O. Morgenstern, the first systematic fundamental study dedicated to management in
conflict situations: “Theory of Games and Economic Behavior”. Later, J. von
Neumann worked on plausible problems of development and evidence of the capacity
of quite sophisticated automatic management systems to reproduce themselves and
even synthesize more sophisticated systems. He justified a possibility of
“synthesizing reliable organisms from unreliable components” by introducing
structural excessiveness. With these works, J. von Neumann opened new areas in
cybernetics and in the general theory of management (Lerner, 1967, p. 247).

Without disparaging the merits of N. Wiener, C. Shannon, A. Turing,
J. von Neumann, and their followers, it should be emphasized that some main
provisions of management theories had previously been developed for many years,
and some ideas even for centuries. Ideas of creating computers were proposed by B.
Pascal and G. Leibniz in the 17" century. Ch. Babbage proposed a project of a
universal programmable computer in 1833, which was a more developed prototype of
modern computers. The theory of regulation by J. Maxwell and the theory of
feedback systems by I. Vyshnegradsky began to be developed in the 1860s — 1870s.
In the 20" century, their ideas were used in the theory of automatic management of
production systems. At the same time, there were proposals to develop a general
theory of management, but it still continues to be fully formed even today.

During the aforementioned period, American and European science of social
management was limited to the principles and provisions stated in the early 20"
century by F. Taylor, H. Fayol, H. Ford, H. Emerson, and other authors. H. Fayol’s
book “General and Industrial Management”, published in France in 1916, focused on
the main ideas and principles of administrative management of human societies.
Attempts to bring together the disparate industry-related theories of machine,
production, and social management as a single concept made before the mid-1920s
continued into the mid-20" century as well.

The nature of comprehensive planetary management of human activities and
natural processes was described in the noosphere concept proposed by national
research and erudite V. Vernadsky. It is articulated in his last works as a philosophic,
scientific, and political testament to humankind. V. Vernadsky believed that his
model concept developed in 1936-1943 pointed to the natural spontaneous process
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that will help progressive humankind get the final victory in its struggle for planetary
management. V. Vernadsky’s final article “A Few Words about the Noosphere” was
published in 1944, although a number of scientists from many countries around the
world got familiar with V. Vernadsky’s ideas in 1938 (Vernadsky, 1944). The general
scientific community learned about the concept of noosphere only after the
publications starting from 1965 (Halyna Shvetsova-Vodka, 2018).

Back then and even decades later, the noosphere concept was narrowed as it was
considered in strictly abstract scientific terms. V. Vernadsky’s main idea, according
to which progress in history aims at uniting humankind under general planetary
management or at the noosphere as a future unity of the human organization in the
rational efficient structure harmonically coexisting with the biosphere, was
practically ignored. According to the philosopher, noosphere will be quite real and
unavoidable when all the components for the general management of the global
civilization management are at hand. However, the authors interpreting the
theoretical art heritage of this researcher and erudite missed the communicative
components of real transition to the noosphere clearly emphasized in V. Vernadsky’s
final research work.

These conditions began to be really implemented by the modern civilization in
the 21% century. There is still a long way of evolution to fully achieve them. Taking
into account V. Vernadsky’s paradigm, it is clear that the global civilization should
overcome the system crisis by starting with the management structures of
international, continental, and national levels based on fundamental changes in the
main paradigm of the human society development on Earth. This can be possible only
by taking into account the conceptual principles and conditions of gradual and
consolidated development of the practical noosphere — transition from the availability
of a certain quantitative composition of the “homo sapiens” to the “sphere of the
global civilization intelligence synthesized with the biosphere”.

Under the influence of the said scope of research works that opened new areas in
human activities, some American and western European universities set up
departments of communications, theory, and practice of management, where they
developed methods of training specialists for such spheres, introduced academic
courses, including those dedicated to communications and communications
technology. Many researchers were then involved in open-end research into new
areas of cybernetics, computer science, semiotics, and communication science, which
justified a new or particular understanding of the nature of communications and
management.

Conclusions

The main ideas and achievements of researchers studying the nature of
information and communications processes and management in the 1940s proved to
be a real fundamental scientific and technological event that triggered deep changes
in many world view paradigms. They had a significant impact on the practical
activities in various industries of the global economy. Practice proved and enhanced
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the general importance of achievements of those years, which became real as a result
of past developments, practical war-time demands, intensification of current
developments and concentration of better intellects and promoters of advanced
scientific ideas for this purpose. A possibility of relatively free self-development and
originality of interactions within informal research schools provided to researchers
additional conditions for successful breakthroughs in the area of most progressive
sciences predetermining the development of an information and technological
revolution.
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KicioB /lennc

[HCTUTYT MIpaBa Ta CyCHIBHUX BiTHOCUH

Biakputuii Mb>KHaApOAHHUM YHIBEPCUTET PO3BUTKY JIFOJUHU “YKpaiHa”
23, Byn. JIbBiBCchbKa, M. KuiB, Ykpaina, 03115

DopMyBaHHS KOMYHIKATHBICTHKH, iHPOPMAaTUKH Ta
ki0OepHeTruku y 1940 — 1950 poxn

Anomauisa. YV cmammi  pozensoaemuvcs npoyec CMAHOBIeHHS
KOMYHIKamugicmukuy, meopii ingopmayii, xibepHemuxu ma meopii Hoocghepu sK
Komnaexcy Hoeux Hayk 6 1940-1950 poku. Memow cmammi € ananiz nooiiu, Koiu 8
ymosax [pyeoi ceimositl ilinu 0coOaUB0 BUPAZHUM NEPIOOOM OISt hOPMYBAHHS HOBUX
pesontoyitinux Haykosux meopit cmanau CIIIA. Ha ochogi napobok euenux Yuxazvkoi
ma @pauxgypmcokoi wxin, meopemuunux npayv 1. Aoopmuo, Il. Jlazapcghenvoa,
I Jlaccyenna i 6acamvox inwux suenux 00 40-ux poxie 06y10 3aKiA0eHO IPYHMOBH)
b6azy 015 WeuUoK020 U WUUPOKOMACUMAOHO20 NPOPU8y 8 6azamvox 2aiy3sX 3HAHL I,
Hacamnepeo, y mux, wo OyIu noe’s3ani 3 npooremamu YAPANiHHA Y MAUUHHUX 1
JIIOOUHO-MAUUHHUX CEPedoBUUAX, a MAKONC V MeXHONI02IAX KOMYHIKayii Ha OCHO8I
paodio ma nepuiux menenepeday. MemooonociuHOw OCHOB0I0 0Nl KOMNIEKCHO20
PO32750Y WUPOKOMACUMAOHUX OOCAI0NCEHb MO20 4acy Cmas CUCMEeMHUU nioxXio i
NOPIGHAILHULL AHANI3 NPUYUH A MAUOYMHIX HACTIOKI8 810 00CsACHEeHb MUX POoKi6 O
cywacnocmi i nooanvuio2o pozeumxy XXI cmopiuua. Haykosa Hoeusna yvoco
ICMOPUYHO20 OOCTIONHCEHHS NONA2AE ) KOMNAEKCHOMY NOKA3L 83AEMO0OYMOBIEHOCHI
ma 83aEMO00NOBHIOBAHOCTI MEOPEMUYHUX | NPAKMUYHUX po3poboK 40-x poxie Ons
HOBIMHbO20 NEPEOCMUCIICHHS iX 3HAYeHHs 8 CMPYKMypi KOHYenyii 2100aibHO20
VNPAGNiHHs, 00 CMBOPEHHs AK020 RIOIUULLO TH00CmEo neped noyamrkom 20-x poxis
XXI cmopiuus. 3 nouamxom Jlpyeoi ceimoeoi sitinu H. Binep nio kepienuymeom
B. Bywa 6epe yuacmv y po3pobkax enekmpoHHOI 00UUCTIOBATbHOI MAWUHU OIS
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banicmuyHux po3paxyHKie ma YnpaeiiHH apmuiepiticbKuUM 802HeM 1 ye 3MYULYE 1020
npucmynumu 00 OO0CNIONHCEHb 3A2ANbHUX OCHO8 ABMOMAMUYHO20 YNPAGIIHHA Mda
NPUHYUNIE  BIO0 '€EMHUX  360DOMHUX 38 513KI8 )y  cUCmeMax  AaemoMamuiHo20
pecymosanus. L{n poboma npuseena H. Binepa 0o idei npo €ouicmv npuryunis
VNPABNIHHA 8 JHCUBUX | HEHCUBUX CUCMEMAX, WO ) CBOI0 4epey 0ano NOULMO8X 00
Gdopmysanus Kibepnemuunoi xouyenyii. Ha yvomy niortpynmi meopemuyHi
nionepcoki po3pooxu A. Topinea npo npunyunu no6yoosu “‘yHieepcanbHoi mawunu”,
onucanoi Hum we y 1937 p., oyau sk wikoau oopeuri. B cepeouni 40-x pokie Jic. pon
Heiiman nobyoysae neputy yugposy enekmponuy obuucniosany mawuny, a A. Topine
3 1945 no 1947 poku Ha uoni epynu CniBpOOIMHUKIE pO3poOU8 Npoexm
“enekmponH020 MO3KY "’ ma nepuium niocomyeas pso npocpam i po3nouas pobomu 3
naguanns enekmpounux mawun. K. [llennonom 0yno 3axknadeno Hayko6i 3acaou
nooanbUWo20 po3sUMKyY meopii iHgopmayii 1 meopii KoMmyHiKayii, wo 0ano
NOMYIHCHUL NOWMOBX HAYKOBUM OO0CTIONCEHHAM Ha 06azamo O0ecamunims HOMOMY.
Ocobauge 3HaueHHs MA€ BUHUKHEHHs OCHO8 meopii Hoocgepu B. Bepnaocvrozo, saxa
minoku 6 XXI cmopiyui Habysae po3yMiHHA Y NOEOHAHHI 3 KOMYHIKAMUBICMUKOIO Ma
3a2anbHol0  meopiclo  ynpaeninHA. Lleti Komniekc OCHO8 H08020 HAYKOBO2O
ceimobauenHs 6yY8 GUPIUATILHUM Y NPOYeCi PO3BUMKY THHOPMAYIUHO-MEXHOI02IUHOT
pesontoyii ma Cmano8leHHl IHpopmayilino2o cycnitbemea y opyeiti nonosuni XX
cmopiyus. Y naw wac Haykosi idei mozo nepiody cmaroms meopemuyHol0 0CHOBOIO
EOUHOI 3A2AIbHONJIAHEMAPHOT CUCTEMU YNIPABTIHHAL.

Knwuosi cnoea: icmopia uayku;, Hoocghepa, meopis iHGopmayii;, meopis
KOMYHIKayil, YNPAaeiiHHs

KucsoB Jlenuc

NuctutyT npaBa v 00IIECTBEHHBIX OTHOIICHUN

OTKpBITBIN MEKIyHAPOIHbI YHUBEPCUTET Pa3BUTHS YeliOoBeKa “YKkpauHa”
23, yn. JIebBoBcKkas, . Kues, Ykpauna, 03115

dopMupoBaHHE KOMMYHUKATHBUCTHKH, HHPOPMATUKH U KHOEPHETUKHU
B 1940 - 1950 roaml

Annomayun. B Oannoil nyonuxkayuu npedcmasieHo CmMaHogleHue Haubosee
AKMYanbHblX 0Nl COBPEMEHHOCMU  HOBbIX  HAYK:  KOMMYHUKAMUBUCIUKU,
Kubepremuxu, meopuu ungopmayuu u meopuu Hoocghepwt 8 1940-1950 200w1. Llenvio
cmamsu  A6NAemcs aHaIu3 Ccoovlmuil, Ko020a 6 YCIO08USX PA3GEPHYSUICIC HA
npocmopax Espazuu Bmopoii mupogou 60uiHbl 0COOEHHO APKUM NepUuoooM O
Gpopmuposarus Ho8bIX peoNtOYUOHHBIX Hayunvlx meoputi cmaiu CILIA. Pabomuwi
Yukaeckou u @Ppank@ypmckou HAYYHLIX WIKOJL, MEoPemuyeckux KoHyenyui
T. Aoopno, 11 Jlazapcghenvoa, I'. Jlaccysnna u Opyaux yueHuIX 3aN0ACUIU K IMOMY
8peMEHU XOPOULYl0 OCHOBY O]l MOWHO20 NpOpbléa 6 psoe KIouegblx Ompaciell
3HaHUU U 8 00WeM YUBUIUZAYUOHHOM MUpP08o33perul. Memooonocuueckot 0CHOBO
0151  KOMNJIeKCHO20 PACCMOMPEHUs. WUPOKOMACUMAOHBIX UCCTIe008AHUL  MO20
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BDEMEHU NOCAYHCUN CUCMEMHbBIL NOOX00 U CPAGHUMENbHbIN AHAIU3 NPUYUH U
2pAOYUUX NOCIeOCMBULL OOCMUNICEHUL meX e 05l COBPEMEHHOCU U OUdCatiule2o
oyoyweeo XXI eexa. Hayunoii HOGU3HOU OAHHO20 UCMOPUYECKO20 UCCNIe008aHUs
A6715emcs nokas 83aUM000) CLOBNEHHOCMU u 83AUMOOONOIHAEMOCTNU
meopemuyeckux U npakmuyeckux pazpaboomok 40-x 20008 0jisi HO8020 OCMbICIEHUs.
UX 3HAYUMOCMU 8 CmpPYKmype KOHYyenyuu ooOwenianemapuozo (Hoocgeprozo)
Ynpaegnenus, K pazpabomre Komopo2o nooouino uenoseyecmeo Kk Hadany 20-x 20006
XXI seka. Ilpouzsoocmeennvle u 6oeHHble 3a0ayu, C8A3AHHbIE C AGMOMAMUYECKUM
ynpasieHuem 8 MAWUHHBIX U Yel08eKO-MAWUHHBIX CPeoax, ¢ KOMMYHUKAYUOHHbIMU
npoyeccamu, UCNOIbL3YIOWUMU paoduo U nepevie meaenepedayu, mpebdosanu
NPUHYUNUATILHO HOBbIX N00X0008 u paspabomok. C uauanom Bmopou mupoeou
gounvl H. Bunep noo pyxoeoocmeom B. Bywa npunumaem yuacmue 8 pabome HAO
cO30anuem 2J1eKMpPOHHOU bIYUCTUMENbHOU MAUUHBL OJI51 OAIIUCTIUYECKUX PACYEMO8
U ynpaeieHus apmuileputickum O2HEM U MO GbIHYHCOAem e20 3aHAMbCA 00WUMU
gonpocamu  asmMoMaAmuyecKo20 YNpasieHus U NPUHYUNAmMu @YHKYUOHUPOBAHUS
OMPUYAMNETILHBIX 0OPAMHBIX CE5A3€l 8 CUCEMAX A8MOMAMUYECKO20 PecyTUpOBaAHUSL.
Paboma mao smumu npobnemamu npusooum H. Bunepa k uodee o eouncmee
NPUHYUNOB YNPABIEHUS 6 JICUBBIX U HENCUBbIX CUCmeMax, K pa3pabomke Haua
KubepHemuueckol KoHyenyuu. B pycie 5moeo Hanpasnenus Ovlia maxice
meopemuyveckass  paboma  A. Teropunea  no  “yuugepcanvnou — mawume’”,
onyonuxosannas 6 1937 2. B cepedune 40-x 20006 [c. pon Hetiman cmpoum nepgyio
YUhPoBy10 d2NeKMpPOHHYIO BbIYUCTIUMENbHYI0O MaWuHy, a 8 1945-1947 2o0ax A. Teropune
C copamuuxkamu pabomaem HAO NPOEKMOM CO30AHUS ‘‘DNEKMPOHHO20 Mo32a” U
nepeviM 20MosUn psi0 NPOSPAMM, NPUCIYNUB K “00yueHut0 ” 31eKmpOoHHbIX MAuiuH. B
1942 2. K. Illennon nybnuxyem pabomy no meopuu ungopmayuu, 6 OdlbHeuuiem
yenotu niesoot uccredosameinell pazpabamuléaromcs 0CHOGbL MeOPUU KOMMYHUKAYUU.
Ocoboe 3Hauenue umeem evlOsudcenue 6 1944 2. Komyenyuu Hoocgepwvi
B. Bepnaockoeo. B nacmoawee epems xomnnexc nayunvix uoetl, 6b106unymuix 6 40-e
200bl, Obpemaem  HOBOe  3HaueHue Ons  QOPMUPOBAHUSL ~ OCHO8  eOUHOU
00w enanemapHotl cucmemsl YNpaeieHus.

Knroueswie cnosa: ucmopus nayku, noocepa, meopusi ungopmayuu; meopusi
KOMMYHUKAYUU, YNpasieHue
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