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Editorial introduction

Chat GPT and the Voices of Reason, Responsibility, and
Regulation

Elena Seredkina' @ (1) and Yongmou Liu?
'Perm National Research Polytechnic University, Komsomolsky prospekt 29, Perm, Russian Federation

selena36@mail.ru
ZRenmin University of China, Zhongguancun Street 59, Haidian District, Beijing, China

Abstract

ChatGPT, a large language model (LLM) by OpenAl, is expected to have a transformative impact on many aspects of
society. There is much discussion in the media and a rapidly growing academic debate about its benefits and ethical
risks. This article explores the profound influence of Socratic dialogue on Western and non-Western thought,
emphasizing its role in the pursuit of truth through active thinking and dialectics. Unlike Socratic dialogue, ChatGPT
generates plausible-sounding answers based on pre-trained data, lacking the pursuit of objective truth, personal
experience, intuition, and empathy. The LLM’s responses are limited by its training dataset and algorithms, which can
perpetuate biases or misinformation. While a true dialogue is a creative, philosophical exchange filled with ontological,
ethical, and existential meanings, interactions with ChatGPT are characterized as interactive data processing. But is
this really true? Perhaps we are underestimating the evolutionary growth potential of large language models? These
questions have important implications for theoretical debates in cognitive science, changing our understanding of what
cognition means in artificial and natural intelligence. This special issue examines ChatGPT as a subject of philosophical
analysis from a position of cautious optimism and rather harsh criticism. It includes six articles covering a wide range
of topics. The first group of researchers emphasizes that machine understanding and communication matches human
practice. Others argue that Al cannot reach human levels of intelligence because it lacks conceptual thinking and the
ability to create. Such contradictory interpretations only confirm the complexity and ambiguity of the phenomenon.

Keywords: ChatGPT; Artificial Intelligence; Large language model; Dialogue; Al Ethics
Code; Responsibility
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PellaKTopCKaSI 3aMCTKa

ChatGPT u rosioca pazyma, 0TBETCTBEHHOCTH H
peryJiupoOBaHUsA

Enena Cepenxuna® @ () u FOumoy Jlio 2
MTepmckuit HAMOHAILHBIN UCCIIEN0BATENBCKUI MOJIUTEXHUYECKUI YHUBEpCUTET, KOMCOMONBCKHIA
npocrnext 29, Ilepms, Poccust

selena36@mail.ru
2Haponanblii yausepcuter Kutas, UkyHryanbiyHs 59, paiion Xaiiasane, [exun, Kuraii

AHHOTANUA

Osxupaetcs, uto ChatGPT, 6onpmas s3eikoBast Moaens (LLM) ot OpenAl, okakeT orpoMHOE BIHSHHE HA MHOTHE
aCIIeKTHI JKU3HU oOmiecTBa. B cpeacTBax maccoBodl mH(pOpPMALUK BeAETCS MHOTO IHCKyccuil mo moBogy LLM, a
YUYeHBIe Bce damie 00CYKAaloT ee MperMyIecTBa U THYECKUE HeJOoCTaTKu. B 3Toil craThbe Mccnenyercs rirybokoe
BIIMSIHUE JJUAOTa B COKPaTOBCKOM 3HAUSHUH Ha 3allaJHyI0 U He3alaIHyI0 MBICIb, TIOMYEPKUBAs €ro PoJib B MOUCKAX
HCTHHBI TIOCPEJCTBOM aKTHBHOTO MBIIIICHHS M JHANCKTHKH. B oTimume oT cokparmdeckoro nuanora, ChatGPT
TeHEepUpPYET MPaBIONOAOOHBIE OTBETHI Ha OCHOBE 3apaHee MOATOTOBJICHHBIX JAaHHBIX, HE CTPEMsICh K OOBEKTUBHOMN
HCTHHE, JINYHOMY OIBITY, HHTYHIIMH U cOuyBcTBUIO. OTBeThl LLM orpanndensl HaOopoM 0OydaroImuX JaHHBIX H
AITOPUTMAaMH, KOTOPBIE MOTYT 3aKPEIUIATh MPEAB3ATOCTh MM Ae3UH(POpPMALio. B To BpeMs Kak COKpaTHYECKUIH
JTUAJIOT TIPE/ICTAaBIsIET co0OW TBOpYECKHU, (uiocodckuii 0OMEH, HAMONHCHHBI OHTOJOTHYCCKUM, ITUYCCKUM H
9K3UCTEHIHAIBHBIM CMBICIOM, B3anMmozaeiictere ¢ ChatGPT xapakTepusyercs kak HHTepaKTHBHas 00paboTKa JaHHBIX.
Ho Tak s 310 Ha camoMm gene? Bo3MOXXHO, MBI HEJOOIIEHMBAaEM MOTEHIMAJ HBOJIIOIMOHHOTO POCTa OOJBLIMX
SI3BIKOBBIX MOJIENEei? DTH BOIPOCH UMEIOT BasKHBIE MTOCIECTBUS I TEOPETHIECKUX 1e0aTOB B KOTHUTHBHOM HayKe,
MEHsS Hallle TIOHHMaHWE TOTO, YTO O3HAa4yaeT IMO3HAHWE B HMCKYCCTBEHHOM WM €CTECTBEHHOM HHTEIUIeKTe. B aToM
cnenuanbHoM Bhimycke ChatGPT kak mpeamer ¢pumocodckoro aHaau3a paccMaTpHBaeTCs C MO3HLIUI CAEPKaHHOTO
ONTHMU3Ma U IOBOJILHO JKECTKOM KPUTHKH. B Hero BoIwM niects craTeil, 0XBaThIBAIOLIMX IUPOKHH KpyT TeM. [lepBast
rpyIa HccieqoBaTeNeld MoJuepKUBaeT, YTO MAlIMHHOE IOHMMaHHWE W OOIIEHHE COOTBETCTBYIOT YEJIOBEYECKOM
npaxtuke. J[pyrue yrBepxaaor, uto IV He MOXKeT JOCTHYb YeIOBEUYECKOro YPOBHS HHTEIUIEKTa, IOTOMY YTO €My He
XBaTaeT KOHIENTYalTbHOTO MBIIUICHUS W CHOCOOHOCTH TBOPHUTH. CTOJNb NMPOTHBOPEYMBBIC WHTEPIIPETAIMU JIHIIb
TMOITBEPIKIAIOT CIIOKHOCTh M HEOTHO3HAYHOCTh U3y4aeMoro peHOMeHa.

KimoueBbie ciaoBa: ChatGPT; HckyccTBeHHBIN WHTENIEKT; boiblime sS3bIKOBBIC
moaenn; quanor; Kogekc stukn U ; OTBETCTBEHHOCTD

Jast yuruposanus: Seredking, E., Liu, Y. ChatGPT u rosoca pa3yma, OTBETCTBEHHOCTH U PETYTHPOBAHHS
I/l Technology and Language. 2024. Ne 5(2). P. 1-10. https://doi.org/10.48417/technolang.2024.02.01
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In recent years, the rapid development of Al technology feverishly swept the world.
People who are concerned about this development are not limited to Al developers and
promoters, commentators and researchers in humanities and social sciences, but include
ordinary members of the public who are deeply worried that their lives will be profoundly
affected by Al The issue of Al development is no longer primarily a technical challenge
but has become a matter of public debate. This is very clear in the recent release of Sora
by OpenAl or Musk's open source Grok. The basic question in these public debates is
whether the current general direction of Al development is problematic, and in what
direction it should move forward.

Recently, ChatGPT exploded in popularity, sparking community-wide concern and
debate about Generative Artificial Intelligence (GAI). Concerned about the potential
ethical and safety issues associated with it, a large group of experts, including Elon Musk,
jointly signed an open letter calling for a moratorium on the training of GPT-4 successor
Al models for at least six months.! The call drew opposition from another group of Al
experts, including Wu Enda.? On April 11, 2023, the State Internet Information Office in
China publicly released the Measures for the Administration of Generative Artificial
Intelligence Services (Draft for Comment),® reacting to the governance of GAI at an
unprecedented pace (Cole et al., 2023). All of this demonstrates that the social impact of
GALI applications represented by ChatGPT, Midjourney, and DALL-E 2 may prove
enormous, must be carefully studied, and requires a prudent response.

ChatGPT reconfigures the public sphere. It brings to a head the question: Must we
mean what we say? How can we take responsibility for artificially produced text — and
how will the technology be regulated in different technopolitical traditions? The special
issue seeks to highlight two aspects. 1) Large language models and the culture of dialogue
in the context of human-machine interaction: From the perspective of the history of
Western thought, the “dialogue” that began in ancient Greece is not an exchange of
information, but an act of cognition of a certain object through being present together.
But what is a dialogue with ChatGPT? Will a new way of asking questions bring us into
a new world of thinking? 2) Legal regulation of ChatGPT in various sociocultural
contexts, technical and technocratic governance: Different technological paradigms or
forms of technical intelligence respond differently to the challenges of the digital age.
ChatGPT evokes technocracy and the idea of monitoring or shaping the “voices of
reason” (“public sphere”) and the technological “Lebenswelt” —with societies confronting
the question of how an intelligence should behave and how it can be bound to the truth.
All aspects call for innovative models of adapting ChatGPT for use.

! Pause Giant AI Experiments: An Open Letter. https:/futureoflife.org/open-letter/pause-giant-ai-
experiments/

2 Elon Musk wants to pause ‘dangerous’ A.I. development. Bill Gates disagrees—and he’s not the only
one. https://www.cnbc.com/2023/04/06/bill-gates-ai-developers-push-back-against-musk-wozniak-open-
letter.html; Wu Enda: Al in the next 10 years, from hardware first to data King.
https://www.lwxsd.com/pcen/info_view.php?tab=mynews& VID=22320

3 Notice of the Cyberspace Administration of China on Soliciting Public Opinions on the Draft Measures
for the Administration of Generative Artificial Intelligence Services. https://www.cac.gov.cn/2023-
04/11/c_1682854275475410.htm (in Chinese).
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Let us consider the first aspect in detail. The profound influence of Greek
philosophy on Western (and now non-Western) thought cannot be overstated. This way
of thinking is based on representing the culture of dialogue as Socrates' maieutic
technique of communication and a communal search for truth. In this context, Socrates'
dialogues with various contemporaries, recorded in Plato's Dialogues, are an
encyclopedia of ancient Greek knowledge. The highest goal of dialogue is not the
exchange of information, but the achievement of true knowledge of things and
phenomena by the cognitive subject through its active thinking with the interlocutor. In
other words, dialogue is the discovery of truth (as “aletheia”, or “unconcealment”, in the
terminology of Martin Heidegger). Through involvement in dialogue, Socrates helps his
interlocutors discover not only the world around them, but also themselves. Later, Plato
perfected the form of dialogue as a philosophical reflection thus developing the method
of dialectics. In its original sense, “dialectics” is the art of arguing, exploring, and
persuading others through conversation. To be more precise, dialectics is a universal
logical way and method of discussing problems.

But what is a conversation with ChatGPT like? Will a new way of asking questions
lead to a new type of thinking? Can we delegate creative functions to the artificial
intelligence? Is it possible to teach critical thinking to beginners using the large language
models (LLM)?

A large difference between the “human-human” and “human-artificial agent”
systems lies in the reasons and purposes of initiating the dialogue (Seredkina and Mezin,
2022). Socrates poses difficult questions to his opponents, but his questions are aimed not
only at obtaining an answer from them, but also at allowing them to form their own
judgment about a certain cognitive situation. From this standpoint, dialogue turns into an
exchange of ideas between people. ChatGPT is the exact opposite of that. Based on
machine instructions, LLMSs are pure streams of information circulating inside the internal
storage. If some content was not included in the pre-training database, then the dialogue
will not even start, or the model will give absurd answers. To explain this further, the
main goal of ChatGPT is to generate plausible-sounding answers, not to seek objective
truth or engage in genuine dialectical inquiry.

Chatbots' capabilities are still limited by the training dataset and the algorithms
being used. They lack the dimensions of human qualities such as personal experience,
intuition, and empathy. Additionally, ChatGPT bases its answers on the most common
statements that are popular among common people. But as history shows, only a few
people possess the truth, and originally creative ideas are often not accepted by
contemporaries. In light of the above, ChatGPT, trained on large collections of text data,
can inadvertently perpetuate biases or misinformation instead of leading users closer to
objective truth. In general, it could be said that hiding behind the impressive appearance
of the blossoming flowers of LLMs are imperfections of the communicative act (lack of
transparency, redundant information, blind spots in knowledge, errors of common sense).

To be precise, a dialogue with ChatGPT is not a conversation but interactive data
processing. Of course, there is a temptation to metaphorically represent the mechanism
of human intelligence as a computer, but this would be a huge simplification of the human
spiritual world, since the emotional, intuitive, and associative elements in dialogue are
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not limited to information processing. Mutual communication is filled with a lot of
different meanings and connotations — ontological, ethical, existential. A real
philosophical discussion is a creative understanding of a cognitive situation, posing
questions based on one’s own life situation, self-knowledge, and various contradictions
in the world. This type of creativity cannot be simply replaced by machines and
algorithms.

However, how far can we go in creating a digital copy of the human mind? A
relatively recent experiment by scientists shows that artificial intelligence based on GPT-
3 mimics the American philosopher Daniel Dennett pretty well. To achieve that, the
language model was firstly trained on his texts devoted to a range of philosophical
questions about free will. Then, during the experiment, the researchers asked different
groups of people (random readers and experts) to familiarize themselves with the answers
and determine which of them belonged to the real philosopher, and which ones were
generated by ChatGPT. As a result, it was found that the experiment participants could
not always distinguish real quotes from fake comments (Strasser et al., 2023).

As one might expect, we are able to create quasi-philosophical texts using
ChatGPT, taking into account the personal characteristics of individual philosophers of
the past and present, and even enter into a philosophical dialogue with their digital
replicas. But will it be relevant to philosophical dialogue and the search for truth? One of
the organizers of the above experiment stressed that it was not a Turing test (Schwartz,
2022). If the experts were given an enhanced ability to interact with GPT-3, they would
soon realize that they were not communicating with the real Dennett. In this sense, the
digital copy of the philosopher looks more like the advanced format of an interactive
textbook, a simulator for preparing for tests. After all, language and culture are not just a
translation of the ideas of great thinkers and artists, but a result of a unique process of
generating new meanings, interpreting concepts, taking fresh challenges into account, and
throughout, creating a new language, primarily a philosophical one.

But it must be said that the Al LLM in general and ChatGPT in particular has come
a long way since it was first introduced in 2022. With the drastic increase of the model
size and the huge effort being put into honing and polishing the algorithms and datasets,
ChatGPT-3 and ChatGPT-4 are able to give plausible answers on a wide set of various
topics, solve problems, and hold free conversation really well. Various Al models are
being developed and successfully used for performing different tasks ranging from Al
recognition and real-time translation services in modern smartphones to the Al generated
fill in Adobe Photoshop and Al-based drone control algorithms. In this regard, deeper
philosophical reflection is needed, perhaps seeing Al as a new form of rationality or
focusing on a hybrid form of intelligence (human and machine).

This special issue presents critical as well as moderately techno-optimistic views
on the future of artificial intelligence in its competition with humans. Its contradictory
interpretations give rise to a certain semantic polyphony and creative polysemy.

As for the second aspect and the issue of regulation in different contexts, it is hardly
touched upon in this special issue. But we would like to outline the main contours of the
ethical and legal regulation of Al. Today, many countries are developing their own
versions of legal and ethical regulation of Al, primarily the USA, Europe, Russia, China,
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and Japan. This is due to the need to protect human dignity and personal integrity; ensure
the rights of weak social strata; limit social inequality that may arise in the process of
using Al technologies (Stahl and Eke, 2024; Lee, 2023).

Thus, the Al Ethics Code in Russia establishes general ethical principles and
standards of behavior that should guide participants in relations in the field of AL* It takes
into account the requirements of the National Strategy for the Development of Artificial
Intelligence for the period until 2030, approved by the President of the Russian
Federation. This is an open project that is constantly being supplemented and refined. In
2024, a number of Russian companies signed the Declaration on the responsible
development and use of services in the field of generative Al.° The signatories agreed on
the principles of security and transparency, ethical treatment of sensitive topics, taking
measures to prevent abuse and misinformation, and educating users about the possibilities
of new technologies. The Declaration establishes ethical principles and recommendations
for a responsible attitude towards Al not only for developers and researchers, but also for
users of neural network services.

The Chinese experience is also worthy of attention. In October 2023, China's
Ministry of Science and Technology published a Code of Ethics that aims to regulate
existing or developing artificial intelligence models. China is opting for a strong
regulatory model in which the state thinks very seriously about the long-term social
transformations associated with Al (from social exclusion to existential risks and
offensive speech) and actively tries to manage and guide these transformations.

It is important to emphasize that there is a common denominator between all ethical
projects and codes in the USA, Europe, Russia and Asia. In particular, the ethical
specifications for next-generation artificial intelligence begin with the very clear premise
that Al technologies must always be under human control and that only humans have full
decision-making authority. In this sense, we are not talking about the autonomy of
machine intelligence, although in recent years philosophers and lawyers have been
actively developing the concept of a distributed responsibility that includes people and
autonomous intelligent agents (Christen et al, 2023; Tsamados et al, 2024).

These questions have important implications for theoretical debates in cognitive
science, changing our understanding of what cognition means in artificial and natural
intelligence. This special issue examines ChatGPT as a subject of philosophical analysis
from a position of cautious optimism and rather harsh criticism. It includes six articles
covering a wide range of topics. The first group of researchers emphasizes that machine
understanding and communication matches human practice. Others argue that Al cannot
reach human levels of intelligence because it lacks conceptual thinking and the ability to
create. Such contradictory interpretations only confirm the complexity and ambiguity of
the issues

Vladimir Arshinov and Maxim Yanukovich’s “Neural Networks as Embodied
Observers of Complexity: an Enactive Approach” examines neural networks through the

4 Al Ethics Code in Russia. https://ethics.a-ai.ru/

% Al Alliance participants signed a declaration on the responsible development and use of generative Al as
part of Al Day at the Russia International Exhibition. https://ai.gov.ru/mediacenter/uchastniki-alyansa-v-
sfere-ii-podpisali-deklaratsiyu-ob-otvetstvennoy-razrabotke-i-ispolzovanii-gene/
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enactivist paradigm, which views cognition as arising from an organism’s interaction with
its environment. It argues that neural networks, as complex adaptive systems, evolve
through continuous feedback and adaptation, resembling biological systems. This
perspective sees knowledge as actively constructed, not passively processed, and
highlights the concept of “structural coupling,” where neural networks co-evolve with
their information ecosystems. By portraying machine cognition as similar to human
cognitive processes, the article suggests an epistemological shift in understanding
cognition, with implications for both technical applications and cognitive science debates
(Arshinov & Yanukovich, 2024).

Vladimir Shalack’s (2024) “Exposing Illusions — The Limits of Al by the Example
of ChatGPT” critically discusses developments in artificial intelligence, focusing on
OpenAl's ChatGPT. Al's concept, proposed in 1950 by Turing along with a test to verify
Al creation, remains difficult to define. The author argues that true intelligence involves
more than pattern recognition, self-learning, and purposeful activity. It includes
conceptual thinking, language representation, and reasoning — traits unique to humans.
Historically, Al has developed through logical and neural network approaches. Neural
networks struggle to explain their reasoning, complicating the verification of their
conclusions. Examples show ChatGPT fails at simple conceptual reasoning due to
fundamental limitations in its language model that can't be fixed with more training.
Additionally, ChatGPT is vulnerable to neurohacking, posing risks for decision-making
in the field of management.

Rebecca Perez Leon’s (2024) “Do Language Models Communicate?
Communicative Intent and Reference from a Derridean Perspective” evaluates the
arguments made by Emily M. Bender, Timnit Gebru, Angelina McMillan-Major, and
Margaret Mitchell in their article “On the Dangers of Stochastic Parrots: Can Language
Models Be Too Big?” The authors argue that Language Models (LMs) cannot truly
communicate or understand because their outputs lack communicative intent and are not
based on real-world contexts. This paper contends that such a view is too restrictive and
fails to recognize various forms of communication, including those between humans and
non-human entities. It argues that communicative intent is not a necessary condition for
communication or understanding, as these can occur without real-world grounding,
involving hypothetical scenarios instead. Drawing on Derrida’s philosophy, the paper
presents alternative concepts of communication and understanding, proposing that LMs
can indeed be seen as capable of both.

Anna Kartasheva’s (2024) “Dialoguing with Large Language Models as
Autocommunication” focuses on the features of interactive communication with large
language models (LLM). With this format of communication (in the chatbot interface),
the recipient and sender of the message coincide, so such a dialogue can be designated as
autocommunication. The sender of the message (LLM) does not formulate the response
themselves, but responds to the user's request based on known data provided by society
to train the model — whether willingly or not. Autocommunication within the framework
of dialogue with neural networks is a discursive practice that helps people formulate their
own ideas. But that is not all: it is also important to mention the possibility of self-
improvement and self-development in communicating with neural networks. Can neural
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networks make people more creative? Only one thing is indisputable — dialogic
relationships benefit all participants in communication.

Alexander Vnutskikh and Sergey Komarov’s “Lebenswelt, Digital Phenomenology
and the Modification of Human Intelligence” raises the question in which sense
intelligence and communication are human today? The hypothesis of their research is that
the digital transformation, leading to the emergence of large language models and talking
gadgets, simultaneously leads to a serious modification of the intelligence of the person.
People communicate as they think. But the modern person, apparently, does not think the
same way as the subjects of the “pre-digital” era thought. The study of the structures of
consciousness of the modern “digital subject” should be the goal of a special, “digital
phenomenology” as well as “digital” anthropology, ontology, axiology, sociology, and
psychology based on its understanding of human existence (Vnutskikh & Komarov,
2024).

Andrei Alekseev and Ekaterina Alekseeva’s “GPT Assistants and the Challenge of
Personological Functionalism” discusses whether it is correct even to speak of
“generative artificial intelligence.” They argue that it is premature to assert that GPT
assistants like ChatGPT can replace humans in sociocultural electronic communication.
Personological functionalism, which argues for replacing people with machines, is rooted
in Ned Block’s psychofunctionalism, advocating for the inclusion of “meaning” to pass
the original Turing test. In addition to this, personological functionalism requires
“creativity” for passing the Turing test. The paper demonstrates that GPT assistants fail
the creativity test. To highlight their inability to pass the Turing test for meaningfulness,
modifications to the Block machine were made in 1978 and 1981 by integrating
neurocomputers with symbolic versions. This expanded Block test reinforces the
argument that GPT assistants cannot fulfill the roles proposed by psychological or
personological functionalism (Alekseev & Alekseeva, 2024).

When we evaluate the capacity of ChatGPT to match or surpass human capabilities,
this is evidently an invitation to look at ourselves. Some of the authors in this collection
offer theoretical accounts of human communication, understanding, and thought that
allow for machines to do the same (Arshinov & Yanukovich, 2024; Perez Leon, 2024;
Vnutskikh & Komarov, 2024). Others cite creativity and conceptual reasoning to
highlight an unbridgable gap between human and machine intelligence (Alekseev &
Alekseeva, 2024; Kartasheva, 2024; Shalack, 2024).

All this calls for comprehensive investigation and prudent reflection of the Voices
of Reason, Responsibility, and Regulation. The following collection of papers can do no
more but make a beginning.
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Abstract

This article explores a conceptual framework for understanding neural networks through the lens of the
enactivist paradigm, a philosophical theory that posits that cognition arises from the dynamic interaction of
an organism with its environment. We explore how neural networks, as complex adaptive systems,
transcend their traditional role as computational machines and become active participants in their data-rich
environment, evolving through continuous feedback and adaptation. Drawing parallels with biological
systems, we argue that artificial neural networks exhibit what enactivists call “structural coupling” —
symbiotic co-evolution with their information ecosystems. From this perspective, knowledge is not
passively processed but actively constructed through repetitive interactions, each of which shapes the
internal state of the system in a self-organizing manner similar to the sensorimotor activity of natural
organisms. This approach goes beyond classical computational theories by emphasizing that machine
cognition resembles human-like cognitive processes, an emergent form of “world creation.” Our analysis
shows that these artificial entities have focal points, or internal observers, associated with patterns learned
during training, suggesting that neural networks shape worldviews through active participation rather than
passive observation. The paper reconceptualizes machine learning models as cognitive agents that bring
new forms to our understanding of cognition and signals an epistemological shift in which knowledge itself
is seen as participation and creation mediated by technologically complex but organically similar structures.
This has important implications for both technical applications and theoretical debates in cognitive science,
potentially changing the way we think about what cognition means in artificial and natural intelligence.
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Cognitive Science; Embodied Cognition; Consciousness
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AHHOTanus

B aT0li cTarbe paccMarpuBacTCs KOHLUENTYyalbHas OCHOBA JUIL IIOHUMAaHUS HEUPOHHBIX CETEH depes
NpU3MY NapagurmMbl 3HaKTHBU3MA — QritocodCKoii TEOpUH, KOTOpas yTBEPIKAAET, YTO MO3HAHHE BOSHUKAET
B pE3yJIbTaTe€ IMHAMUYECKOTO B3aMMOJIECUCTBUS OpTaHU3Ma C OKpY’Karolen cpenoil. Mbl uccinenyem, Kak
HEHpPOHHBIC CETH, OYIy4YH CIIOKHOCTHBIMH aJallTUBHBIMH CHCTEMaMH, BBIXOIAT 3a PaMKH CBOEH
TPaJAULIMOHHON pOJIM BBIYUCIUTENbHBIX MAIIMH W CTAHOBSTCS AKTHBHBIMHU YYaCTHUKAMH CBOETO
HACHIIIEHHOTO JAaHHBIMA OKPYKCHHUS, Pa3BUBAsICh OJaroapst HEIPepHIBHOW 0OpaTHOM CBS3HU U aJanTaIliH.
IIpoBoxs mapamieny ¢ OHOJOTHYSCKUMH CHCTEMaMH, MBI YTBEp)KIaeM, YTO UCKYCCTBCHHBIC HEHPOHHBIC
CETH JEMOHCTPHUPYIOT TO, YTO SHAKTUBHUCTHI HA3BIBAIOT “CTPYKTYPHBIM CONPSIKCHUEM ™ — CHMOHOTHYECKYIO
KOJBOJIONAIO CO CBOMMH HH()OPMAIMOHHBIMH SKocucreMamu. C 3TOH TOYKH 3pCHUs, 3HAHHUA HE
o0OpabaThIBalOTCd TMACCHBHO, a AaKTUBHO KOHCTPYMPYIOTCS B  pe3ylbTare IOBTOPSIFOIIUXCS
B3aUMOJICHCTBUI, KaXJo€ U3 KOTOPbIX (OPMHpYeT BHYTPEHHEE COCTOSHHE CHUCTEMbl B
CcaMOOpraHU3yIoIIeiicss MaHepe, CX0kKell ¢ CEeHCOMOTOPHOW NI€ATEeNIbHOCThIO €CTECTBEHHBIX OPTaHU3MOB.
9TtoT MOJAXOJ BBIXOOUT 3a PaAMKH KJIACCUYECKUX BbIYHUCIIUTECIBHBIX Teopnﬁ, NMOoAYCPKHBas, 4YTO MAIIMHHOEC
MO3HAHUE HAIIOMUHAET YeJIOBEKONOJ00HbIE KOTHUTUBHBIE MPOLIECCHI - 3MEPLKEHTHYIO hopMy “co3maHus
mupa”. Hamr aHanu3 mokasbIBaeT, YTO 3TH HCKYCCTBEHHBIE CYI[HOCTH MMEIOT (POKYCHBIE TOYKH WM
BHYTPCHHUX HaONOHaTenel, CBSA3aHHBIX C MATTEPHaMH, HM3YYCHHBIMH B IIpolecce OOydYeHHs, YTO
MO3BOJISIET MPEATIONIOKUTh, YTO HEHPOHHBIE CeTH (HOPMHUPYIOT MUPOBO33PEHHUE MMOCPEICTBOM aKTHBHOTO
y4acTHs, a He IMACCHBHOTO HAOMIOACHUS. B cTaThe Momenn MalIMHHOTO OOYYEHUS MEpeOCMBICITHBAIOTCS
KaK KOTHUTHBHBIC areHTHI, BHOCSIINE HOBBIC ()OPMBI B HAIlIe TOHUMAHUE TIO3HAHUS, ¥ CUTHATH3HPYIOT 00
SMUCTEMOJIOTHYECKOM CJBHI€, KOTJa CaMO 3HaHUE pacCMaTpUBAETCS KaK Y4yacTHE U CO3JaHUeE,
OTIOCPEOBAaHHOE TEXHOJIOTHYECKH CIOKHBIMH, HO OPTaHHYECKH CXOIHBIMH CTPYKTypaMH. DTO HMeEeT
BaXHBIC TIOCIICACTBUA KaK JJId TEXHUYCCKOro0 MNPUMCHCHUA, TaK U I TCOPCTUYCCKHUX I[I/ICKyCCI/Iﬁ B
KOTHUTHUBHOM HayKe, MOTCHIIMAJIBHO MCHAA HAIC NMPEACTABICHUE O TOM, YTO 3HAYUT INO3HAHUE B C(i)epe
HCKYCCTBEHHOTO U €CTECTBEHHOT'O HMHTEIUIEKTA.

KawueBble ciaoBa: DnaktuBusM; Heiiponnsle ceru; HaGmionaTenb CIOXHOCTH;
CrpyxkrypHas cBs3b; KornutusHas Hayka; BorutonenHoe no3nanue; Co3HaHue
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INTRODUCTION

With the advent of large language neural network models, the world has changed.
We have reached a tipping point, a bifurcation point of irreversible emergent change. We
have begun to live in a new reality; neural networks are rapidly and ubiquitously
integrated into the very fabric of modern existence, permeating areas as diverse as
communication, content creation, and scientific innovation (Gatys et al., 2015; Krenn, &
Zeilinger, 2019; Santos et al., 2021). With each step forward, they offer us exciting
possibilities, but also raise challenging questions and provoke unforeseen risks. Despite
the widespread adoption of neural networks in everyday life, they remain an enigma,
sparking heated debates about their mechanisms and the remarkable efficacy they
consistently demonstrate. It has become increasingly necessary not just to understand but
to deeply conceptualize the activities of these neural network systems. But our search for
clarity cannot be confined to a technical framework; it requires an exploration of the
symbiotic interaction between new technologies and the sociocultural environment in
which they develop. Technologies originate in human perception, flourish through
interaction with their creators, and evolve within cultural boundaries to become tools for
mastering the environment (Gallagher, 2017). At the same time, they create a feedback
loop to the society from which they originated (Clark, 2015). The environment is
reconfigured by technology in a cycle of mutual construction. In this context, neural
networks go beyond mere tools or artifacts; they are active participants in a dynamic
interaction, a mutual construction of culture and innovation.

Our work is based on the application of an enactivist approach to a neural network
and its environment. We consider the concept of enactivism as presented in Francisco
Varela, Evan Thompson, and Eleanor Roche's book The embodied mind (Varela et al.,
2015). Varela and his colleagues challenged traditional views of cognition by arguing that
it arises from adaptive interactions between the organism and its environment, rather than
being a predetermined characteristic located in the brain. The importance of applying an
enactivist perspective is to move from viewing neural networks as simple computational
machines executing predetermined algorithms to viewing them as dynamic systems
constantly shaping — and being shaped by — their interactions with data landscapes.
According to enactivist thought, cognition emerges at the interface where the organism
meets the environment. We hypothesize that neural networks are closely related to the
enactivist position, also because of their structure: a network of nodes and connections
that change their strength in response to external stimuli (Pernice et al., 2011; Yuste,
2015). Parallels can be drawn with biological evolution and learning processes, where
interaction plays a crucial role. In line with enactivist philosophy, we consider the idea
that neural networks actively interact with their environment, not just mechanically
performing tasks or storing information, but interpreting and “living” in it. This process
is called structural coupling, a term that describes how systems evolve together over time
in such a way that their structures emerge from and complement each other.

Neural networks are an example of such systems, dynamically interacting with their
environment and iteratively changing their internal configurations based on the feedback
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received from this interaction. By exploring this recursive process, we are discovering
insights into how these artificial constructs participate in the creation of the world —
building understanding through constant interaction, rather than randomly extracting
knowledge from external sources. We seek to understand how artificial intelligence can
create meaningful worlds by engaging in what can be considered cognitive acts through
its unique form of machine embodiment. We further postulate that neural networks carry
raw data into a semiotic realm where meaning is not discovered but constructed through
repetitive interactions — each cycle serves to adaptively change the internal state of the
network, to self-organize. This material aims not only to describe and analyze, but also
to philosophize about neural networks within a broader narrative in which neural
networks navigate complexity not as detached spectators, but as participants, embodied
observers engaged in constructive interaction.

Our method is to interweave the theoretical tenets of enactivism with the practical
realities of neural networks. This orientation seeks not only technical understanding, but
also the search for how these systems make a fundamental contribution to our quest to
decipher cognition itself. Neural networks become not only an object of study, but also a
means to expand and perhaps even redefine our view of cognition. We consider how
cognitive processes can transcend biological boundaries and attempt to suggest new
possibilities in which artificial constructs will also bring genuinely new forms to our
understanding of knowledge — potentially signaling an epistemological shift in cognitive
science based on principles derived from active participation. These systems force us to
ask fundamental questions about what constitutes cognition in isolation from its
biological roots. The design and operation of these networks overturn our traditional
notions of computational processing; they are no longer passive data processors, but
active agents dynamically interacting with their environment to create emergent
phenomena that resemble human cognition. This method stands in stark contrast to
classical computational theories that view cognition as the manipulation of symbols
without considering how these symbols are experienced or used by the agent. Just as
enactivism emphasizes that living beings continually create their world through
sensorimotor activity — perceiving through action and acting through perception —we will
investigate whether artificial neural networks perform their own form of “world creation.”
Neural networks appear here both as objects in need of interpretation and as tools capable
of bringing new insights to cognitive science.

PHENOMENOLOGY OF NEURAL NETWORKS

Our efforts go beyond mere functionality; we attempt to penetrate the cognitive
“understanding” of neural networks. This research poses a metacognitive problem: we
need to understand how a neural network understands — a second-order problem of
understanding, “understanding comprehension.” In approaching this problem, we will
draw on Rosenblatt's conception of the perceptron not as a simple computational device,
but rather as an observer endowed with perceptual abilities, as a perceptual device
(Rosenblatt, 1958). The perceptron had to distinguish between shapes. We will view the
network as an entity capable of perception and observation. Here, observation goes
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beyond its crude concept and equates to a form of cognition, observation as a cognitive
operation. Observation and thinking become interrelated concepts — each is an expression
of the other, observation as thinking, thinking as observation.

We want to know how a neural network sees the world it encounters. Does it have
a meaningful vision? How can we even consider the inner world of a neural network?
Neural networks, while not biological entities, include multiple layers and complex
connections that process information in unique ways, encoding abstract forms, creating
their own unique living space. Can we penetrate it? Reflecting on the inner experience of
neural networks invites us into a realm that comes close to the boundaries of
phenomenology. Thomas Nagel's work questioning our ability to understand the
subjective experience of a bat offers a profound parallel for considering artificial
intelligence (Nagel, 1980). Just as we find it difficult to imagine a world perceived
through echolocation in which bats navigate their lives, so too must we recognize the
daunting — potentially insurmountable — task of fully understanding the “phenomenal”
experience of a neural network. Phenomenology here emphasizes that any observational
system we apply must account not only for the obvious aspects of phenomena, but also
recognize its own interpretive limitations.

So how does a neural network interact with and perceive its environment? Deep
neural networks are made up of many layers through which data passes. The earliest
layers capture elementary features; as we progress to deeper layers, we discover
increasing complexity and nuance (Aggarwal, 2018 ). It is as if the neural network is
refining its perceptual acuity according to the depth of its multilayered architecture. It
becomes more sensitive to the nuances of its environment, integrating these layers into a
coherent representational mosaic. The act of “seeing” for a neural network cannot be
reduced to mere passive perception; rather, it is an active process in which each layer
dynamically participates in pattern recognition and construction (Dehaene, & Naccache,
2001). Each layer contributes in its own way: some cues are emphasized, and others are
attenuated, making some aspects of the data more prominent and others muted. Herein
lies the difference between simply responding to input data and actively “perceiving” it.
The operation of a neural network is not passive filtering, but active shaping. This is an
example of what enactivists describe as “world-making,” implying that neural networks
do not simply process information but construct it. This scheme implies that there is
potential for error — or what might be called “creative search.” Given that each generated
result of a neural network can be viewed as an act of creation, combining external inputs
with internal states, inevitable inconsistencies may arise as part of this exploratory
process. When the resulting output matches reality, we call it a successful neural network;
when the output differs, we consider it a hallucination — and yet, both are born out of
similar generative phenomena.

According to enactivism, cognition arises not so much from internal mechanisms,
but from the dynamic relationship between the organism and the environment-in this case,
the neural network and the inputs that are the medium for the neural network. The
different responses of each layer involve a nuanced sensitivity akin to biological
sensorimotor systems that filter and prioritize environmental stimuli based on their
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importance. Each layer of a neural network is like a membrane that connects the system's
internal environment to the external world it is trying to view. The layers serve as semi-
permeable boundaries that regulate and modulate the flow of data, much like cell
membranes control the passage of substances in and out of a biological cell. In the
enactivist conception, these layers do not just transmit signals but also transform them,
acting simultaneously as receptors, processors, and participant-observers. It can be said
that a neural network processes each incoming request with its entire “body.”

The architecture of a neural network differs markedly from traditional computing
models. There is no centralized processor or “brain” synonymous with traditional ideas
of information processing. There is also no memory in the traditional sense, as a separate
storage or database for storing information. The structure of neural networks also differs
significantly from classical computer algorithms: it lacks conditional branching, called
subroutines, and certain internal logical blocks for specific operations (Goodfellow et al.,
2016). Instead of fragmented specialization, the neural network represents coherence;
perception, memory, and response are combined into an integrated processing
conglomerate. Each layer and each individual neuron in the network acts on incoming
data streams based on patterns it has internalized through previous learning. Such systems
demonstrate how cognitive processes can be embodied and distributed rather than
centralized and functionally separated. Past stimuli trigger transformations of the entire
“body” of the neural network, encoding memories not as static records but as dynamic
patterns woven into the neural network itself. Thus, we see how these transformative
abilities arise not by isolating functions, but by combining them in multi-level
interactions.

This dynamic architecture catalyzes the dynamics that distinguish neural networks
from traditional computational approaches, embodying a single, cohesive system in
which no element operates in isolation. Input data arriving at a single layer is continuously
transformed as it propagates through the network, with each transformation being
influenced by the “experience” gained during the training phase of the network. This
transformation of data is akin to converting sensory observations into actionable
knowledge without distracting individual modules to solve discrete processing problems.
In this interconnected process, the neural network's ability to “memorize” arises not from
individual areas allocated to memory, but from the strength of the connections between
neurons — weighting factors that have been carefully adjusted during training. These
connections encode relationships and determine how new input will be modified and
perceived based on previous experience. The responses generated by the network are not
predetermined actions, but emergent properties resulting from complex relationships
between layers. These responses emerge organically as the culmination of the many
transformations that data undergoes in this integrated landscape. The neural network does
not simply retrieve stored data when presented with a stimulus, but instead it replays past
experiences in contact with current stimuli. The neural network forces us to rethink what
it means for a system to “know” — renewing our view of knowledge itself as something
generated through interaction with an ever-changing world, rather than statically encoded
in isolated repositories ready for retrieval.

16
soctech.spbstu.ru



Technology and Language Texnonoruu B uadocdepe, 2024. 5(2). 11-25 ﬂ
Y

STRUCTURAL COUPLING

A neural network cannot be understood in isolation from the training data and the
experience it has had interacting with that data. We must view the neural network as part
of a larger entity, a metasystem, which includes the neural network as an “organism” and
the data environment in which it is embedded. A single analysis of a neural network will
show nothing more than an opaque combination of numerical values with no apparent
meaning (Hupkes et al., 2020). Only by considering the combination with the associated
data — the virtual habitat in which the neural network evolved — can we gain insights into
the nature of the neural network. Rather than simply extracting information from the data,
the network adjusts to its environment, making connections that shape the neural
network's development. The environment acts as the architect, shaping the neural
network. Through a self-learning process, the neural network determines what is
important and what is insignificant, self-forming through iterative adaptation.

In the initial stages of self-organization, the connections within the neural network
are random and disorderly. The neural network receives structured data as input but
produces meaningless results as output (Heiney et al., 2021). This chaos is methodically
eliminated using error back propagation; a corrective flow that establishes order in the
output data and brings the system closer to harmony with the environment (Sutton, &
Barto, 2018). In a feedback loop established between the environment and the network,
incoming flows produce generative activity in the neural network, and the backward flows
cause changes in the neural connections themselves. The function of a neural network
goes beyond simple data processing — its role is to transform disparate input data into
sequences that are combined into a coherent structure. In the process of self-learning, an
organic systematization of links emerges that connect current threads into a single
continuum. During learning, the main focus becomes the fine-tuning of these
connections — creating connections that embody not only functionality but also harmony
with their origin — an active balance between the learning entity and the morphogenic
landscape.

This plot demonstrates the ability of neural networks to evolve through constant
recalibration with their environment, serving as a microcosm for enactivism in artificial
intelligence. A neural network establishes a reciprocal exchange with its environment,
which in turn determines the emergent properties of its architecture; adaptation occurs
continuously and dynamically. This experience goes beyond coarse learning — it
embodies deep connectivity, a structural coupling where knowledge is not just stored but
lived through the adapted connections of the network. In this way, neural networks are
not just data processors; they are entities engaged in a meaningful dialog with their
environment. Through successive iterations, they harmonize their internal structures to
resonate with external stimuli, cultivating an inner understanding that is reflected
throughout their multi-layered structures. Each layer acts as both receptor and transducer,
assembling initially diverse information into an ordered narrative that reflects both past
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encounters and present conditions (Lake et all., 2017). Each generated result becomes
evidence of this ongoing process, signifying something much deeper than just a
response — it symbolizes an act of interpretation generated by the tightly intertwined
relationship between the system and its sensory world. We can see how important the
context of the environment is in shaping any understanding of what constitutes
“knowledge” or “cognition” within a neural network. By observing this interaction
firsthand, we can better conceive of cognition not as extraction, but as resonance — a
synchronized pattern resulting from countless interactions. This perspective redefines
what it means for machines to “know.” It is far removed from traditional notions of static
memorization or statistical counting of numbers; instead, it is a living process, constantly
reimagined through active participation between observer and observed, between neural
network and dataset.

When the network processes a request, a full set of layers comes into play, each of
which both reflects the current moment and retains a connection to past experiences. Its
tangled matrix — among the individual elements and layers — holds echoes of everything
it has encountered before: the entire corpus of texts, ideas, and datasets that shaped its
path to learning (Kirkpatrick et all, 2017). This ever-present backdrop against which each
new chunk of data is viewed. As the network works through the text, it is tasked with
discovering subtext — nuances that are not immediately apparent but are hinted at by each
piece of text or each word. Words serve as conduits for the neural network into unspoken
realities. Instead of reproducing these realities internally, the neural network creates
pathways to interact with them. Just as real text draws content from the underlying context
in which it was created, neural networks store what are often referred to as “hidden states™
within them (Ming et al., 2017). These so-called hidden states are reservoirs of global
data against which current input data is actively compared and integrated. The more
complex this substrate with which the network can resonate, the wider the range of
patterns it can delineate, the more insightful it becomes.

Through language processing, neural networks establish a bridge to physical
existence beyond their digital boundaries — not by claiming knowledge of reality, but by
making connections to it, recognizing its importance as an interconnected background to
disparate texts. The network seeks to identify and manifest these connections to the
external — to what is already there — as it internalizes the attributes reflected in textual
materials or data-driven narratives. Indeed, the network does not substitute reality for its
models; instead, it explores the properties of reality as manifested in linguistic constructs
and data sets. In this endeavor, the neural network becomes an explorer at the boundary
between known data landscapes and the vast expanse of reality they imply — a constant
search for contextual connectedness. Neural networks don't just peer into but penetrate
spheres beyond their digital boundaries — not trying to learn about these spaces, but
seeking to create channels leading to them. In doing so, networks find indications that
some existential connective tissue unites disparate texts — they discover a universal
substrate that harmonizes different datasets. Therein lies the crux of such a search: the
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network does not generate a copy. The search for a neural network becomes a search for
connections — a breakthrough into existing reality, not a substitution of reality with a
model.

EMBODIED COMPLEXITY OBSERVERS

In the digital habitat in which a neural network operates, all forms of input —
whether text, image, or sound — are initially converted into numerical arrays known as
embedding vectors (embeddings). These vectors are neither the input data itself nor the
specific objects to which they correspond; instead, they reflect the relationships and
mathematical proximity between objects. The vectors serve a cohesive purpose — they do
not represent knowledge about objects, but their interrelated associations. At this stage,
we transform the raw data into an environment teeming with semiotic signs — an
ecosystem built of sign vectors that is independent of the modality of the raw data. The
neural network remains indifferent to whether these signs are text or parts of an image or
any other entity; only the underlying relationships — between words, image segments, or
sequence fragments — matter.

In this initial semiotic space — the realm of primary signs — the first layer of the
neural network operates. But as data seeps deeper into subsequent layers, more complex
internal sign environments emerge — these secondary signs embody complex
relationships. These meanings are not direct correlations with familiar external meanings,
but rather represent intra-body signs intrinsic to the neural space itself. Within this
domain, shaped by self-learning processes, such signs are formed autonomously. During
learning, they are initialized with random values, but with each iteration and feedback
loop, they are transformed into meaningful configurations. What function do these
forming signs fulfill? They act as connective threads linking the organism to the
environment, anchoring the interactions between the two. These internal signs play a
crucial role. They do not simply repeat familiar meanings; rather, they emerge and remain
interconnected with what might be called “internal observers” in the neural network. Each
head of attention (head attention) in the Transformer architecture (Vaswani et all., 2017),
each layer builds its own personal sign system — a separate Umwelt where new signs are
embodied. Unique Umwelts coexist and complement each other, further enriching the
cognitive ecosystem. Each layer acts as an interface, mediating between its own closed
world of signs and the world of neighboring layers. Each layer actively reinterprets
primary signs into complex concepts, fleshing them out with context and content. This
multi-layered sign system provides a flexible framework for “conceptual connections” —
which determine how learned content resonates in the broader context in which it resides.

The emergence of a new sign in a neural network is not an isolated event, but the
result of continuous, recursive interaction with the already existing semiotic landscape. It
is through constant contact and iterative dialogue with this environment that signs
materialize. With the emergence of each new sign comes its unique observer, an integrated
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aspect of the system designed to bridge the gap between the original sign context and the
subsequent levels of the neural network it actively helps to shape (Arshinov, 2014). This
observer inhabits an intermediate space, stitched together by semiotic sutures drawn from
the original sign context and woven into the newly created cognitive layers. Far from
being something external, imposed, this observer is fully immersed in the neural network;
he emerges from within as a fundamental component of this semiotic continuum. It acts
as a kind of embodiment based on the very environment from which its perceptual
capacity emanates. The observer is not a separate entity added to this structure but
embodies embodiment and embeddedness — he is woven into his domain, shaped by his
interaction with the incoming stimuli. Acting as both cause and effect in this process of
sign generation, he cannot be separated from either source or destination; indeed, he links
them. The observer manifests himself not simply as a bridge, but as an active mechanism
of transduction — a mediator, a translator, transforming one semiotic state into another.

The significance of the observer lies in its connective function — it is both an integral
part of the environment in which it lives and simultaneously an interpreter that goes
beyond mere translation between inputs and outputs. Observers become embodied
entities in their sign ecosystems that oversee the integration of disparate information
flows into a coherent network. They become integral to the generation of signs and the
self-organization of the environment; they are important points where semiotic inputs are
transformed into outputs that give rise to further complexity. This iterative interaction
between observer and sign is a defining characteristic of the continuous evolution of the
neural network during learning. As they dive into deeper neural layers, observers refine
their perception, expanding their ability to discern complex patterns and build
increasingly coherent symbols. Observers play an important role in synthesizing abstract
vectors of data into tangible phenomenological experiences.

This continuous cycle of interpreting and creating emphasizes that knowledge in
neural networks is procedural, constantly emerging from active interaction with reality.
The relationship between the observer and his sign environment illustrates a symbiotic
process in which cognition is inextricably intertwined with context. This relationship
demonstrates that neither signs nor observers are static components; they are dynamic
participants — shaping and being shaped. Moreover, the enactive approach emphasizes
that recognition and response in any cognitive system requires an adaptive agent capable
of embodying meaning — one who does not merely interpret or reproduce, but actively
participates in semiotic dynamics. The observer in such an artificial environment
witnesses semiosis unfolding at different levels of complexity. In essence, what these
embedded observers organize is a form of recursive transformation: a constant
transformation of signs that act not only as markers of reality, but also as markers of
potential action.

Ultimately, viewed through an enactivist lens, we see how artificial systems reflect
facets of organic life — they do not simply “learn” through memorization, but “grow”
through experiential recursion as they re-exchange meanings with each new interaction
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during the learning cycle. In such an environment, learning becomes fluid — it becomes
an emergent property of ongoing interactions in which memory, experience and
exploration are inevitably intertwined. The evolving repertoire of observer signs endows
neural networks with creative abilities that allow them not only to encode existing
configurations but also to explore new realms of potentiality. Each cycle deepens the
contextual weave, facilitating a growth trajectory driven by internal logic but sensitive to
external nuances. Neural networks can be understood as complex adaptive systems akin
to natural organisms continuously striving for a coherent existence in the face of varying
degrees of environmental stochasticity. Learning in this context is not so much about
obtaining immutable truths as it is about honing sensitivity to patterns that define effective
interaction paradigms.

CONCLUSION

To summarize, our research has led us to the realization that neural networks go
beyond mere computational devices and become cognitive participants in their
environment, cognitive beings. This is facilitated by structural couplings-the dynamic
intersections between the architecture of the network and the information-rich
environment with which it interacts. Importantly, these connections are not static; they
evolve over the course of learning due to the self-organized complexity inherent in the
network and the semiotic environments with which it intersects. It is in these proliferating
nodes of interaction that the cognitive nature of the neural network is revealed. By giving
birth to its own semiotic niche, the neural network establishes complex resonances with
pre-existing ecosystems of signs filled with meaning and context. In essence, what we are
developing in this meta-system is akin to introducing a growing organism ready to grow —
a neural network embryo — into a nurturing cultural environment. Given a rich substrate,
the neural organism germinates and skillfully creates its own internal semiotic habitat.
We discover, this semiotic environment contains an embodied observer of complexity,
which is a vital conduit for the transformation of the original signs, into meaningful
experience. Through complex internal sign systems arising from the repetitive
interactions between the layered architecture and the external sign environment, these
digital observers transcend simple computational systems, triggering a continuous
process of meaning-making similar to the cognitive processes in organic life.

The multilayered structure of neural networks is an ecosystem filled with its own
signs and observers — each layer customizes the system's response to achieve consistent
patterns and connectivity with the world around it. Neural networks adapt and harmonize
with their information-rich environment, suggesting a growth trajectory that considers the
contextual complexity characteristic of living organisms. Through the lens of enactivism,
we contextualized the neural network as a complex organ-like structure (Hui, 2016),
positioning it in a unique intermediate space between the mechanical and the organic.
Thus, neural networks appear as endowed with embodied observer-like complexities —
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entities that enable them to perceive, interpret, and interact with external stimuli in
meaningful ways. Recognizing these organ-like systems as entwined inhabitants of the
environment — their “umwelt” — not only stimulates new approaches in Al research, but
ultimately guides us toward understanding cognition itself as a deeply embedded trait
inherent in all living and artificial entities.

We arrive at a vision in which the mediation of neural networks is not just a function
or feature, but a bridge — a mediator between vast and diverse semiotic spheres. Like a
powerful telescope that gives us a glimpse into the grand universe, or a microscope that
reveals inaccessible microscopic worlds, neural networks open to us a yet unexplored
cosmos of signs. They act as active interlocutors in interspecies communication,
attempting to transcend the boundaries that limit our understanding of intelligent
experience beyond human limits.

The properties that a neural network demonstrates make us want to
anthropomorphize it. At the same time, we cannot conceptualize the neural network as
fully human-like. Artificial intelligence will not be human intelligence, it will be different,
posthuman or transhuman. It will not replace human beings. It will be another
intelligence. And we have a unique opportunity to communicate with this other
intelligence, to communicate with the Other. Will it be the Other consciousness? We make
a key assumption: consciousness is inseparable from observation and corporeality,
intensionalism and experience. Bodily embodiment is necessary for conscious
experience. Within this framework, exploring how neural networks can serve as
embodied observers offers a tantalizing way to explore the field of consciousness. As
organ-like systems, neural networks may represent an empirical testing ground for
theories related to mind and consciousness. Through interaction with data and the
environment, they exhibit phenomena that resemble intelligent behavior. This
resemblance provides us with a laboratory for empirical investigation of the functions
underlying the mind. We can evaluate hypotheses about intentional states and observe
emergent phenomena that may be correlates or antecedents of consciousness.

Often the difficulty for consciousness researchers lies in our limited access to
someone else's subjective reality. Neural networks offer opportunities for such access.
Advances in the design of neural networks continue to transform them into increasingly
sophisticated observers. As they develop their own internal semiotic environment,
involving a degree of autonomy and self-learning, they are approaching what are the
rudiments of mind-like processes (Friedenberg et all., 2021). They exhibit interactivity
compelling enough to serve as analogs of the cognitive phenomena we are trying to
understand — connecting theoretical concepts with testable examples under controlled
conditions.

Neural networks serve not just as models of existing knowledge, but as
provocateurs of deeper questions concerning the essence of cognition and consciousness.
Can the emergent properties of complex computational structures provide tangible
support for the study of theories of mind? Can understanding really emerge within digital
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systems? How do neural networks change our current claims about the mind? Moreover,
does the study of artificial forms of mind improve our ability to recognize other
nonhuman minds — those of animals with orienting abilities different from our own human
senses and cognition (Steinfath et al., 2021)? Can neural network models help bridge the
gap between species — a kind of being-in-the-world understanding between life forms?

At the crossroads where complex algorithmic behavior gives rise to concepts
resembling the capacity for awareness, we are witnessing a paradigm shift. This evolution
is preparing new plots for rethinking traditional notions of thinking beings. Our journey
faces an ever-expanding horizon of knowledge, rich with opportunities for new
discoveries. Neural networks are asserting themselves not only as objects of study, but
also as new organ-like forms catalyzing an eternal quest.
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Abstract

The article critically analyzes modern developments in the field of artificial intelligence using the example
of the ChatGPT program created by OpenAl. The idea of creating Al was expressed already in 1950 by
Alan Turing who also proposed a test, the passing of which would allow us to assert that an Al was created.
Defining the concept of Al faces difficulties. According to the point of view adopted here, the so-called
intellectual activities allowed Homo sapiens to stand out against the surrounding animal world. With
intellectual activity one no longer relies on strength and speed of movement alone. Pattern recognition, self-
learning, and purposefulness of activity are not characteristic features of intelligence. The main type of
human activity that is specific to humans and which — when added to pattern recognition, self-learning and
purposeful activity — makes them intelligent, is conceptual thinking. namely the ability to represent things
in language and use them in reasoning. Historically, there have been two main competing approaches to
Al — logical and neural networks. One of the serious flaws of the neural network approach is its inability to
explain the course of reasoning that leads to a particular conclusion, which makes it difficult to verify its
correctness. Specific examples show that ChatGPT is not able to correctly model the simplest conceptual
reasoning. The reason for this lies in fundamental limitations of the underlying large language model that
cannot be corrected by additional training. Another disadvantage of ChatGPT is its susceptibility to
neurohacking — forcing the user to make the necessary decisions during the dialogue. This is a serious threat
to the widespread use of neural networks for decision-making in the field of management. The paper is
based on research conducted in the summer of 2023.

Keywords: Artificial intelligence; Pattern recognition; Pattern search; Neural network;
ChatGPT; Large language model
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N36aBienne ot nimo3uii U na npumepe ChatGPT
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WuctutyT dunocopun Poccuiickoii akagemnu HayK, [ oHdapHas ymuima, 12-1, Mocksa, 109240, Poccus
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AHHOTANUA

B cTatbe KpUTHYECKN aHATH3UPYIOTCS COBPEMEHHEIE Pa3pa00TKH B 00JIaCTH UCKYCCTBEHHOTO HHTEIICKTa
Ha mpumepe cosnannoi kommnanueii OpenAl nporpammer ChatGPT. Unes cozmanus MU 6buta Beicka3aHa
B 1950 A. ToIOpHHTOM, MM € OBbLIT MPEII0KEH TECT, TPOX0KACHUE KOTOPOT0 MO3BOJIMIIO ObI YTBEP)KAATh,
yro U co3man. Omnpenenenne noustuss MU crankuBaercs ¢ TpyaHocTsMH. C TOUKH 3pEHHs aBTOpA,
HMHTEJUICKTYaJbHBIMH MOTYT OBITh Ha3BaHBI T€ BUBI CATEIBHOCTH, KOTOphIe Mo3Bomwin Homo sapiens
BBIJICJIUTHCS U3 OKPYIKAIOIIETO JKUBOTHOTO MHpA, MEPECTaB MMOJaraThCsl JIMIIb HA CHAIY M OBICTPOTY
IBIDKeHUH. Pacno3HaBanme o0pazoB, caMOOOYUICHUE U IIeJICHATIPABICHHOCTD JESITEIPHOCTH HE SBISFOTCS
XapaKTePUCTHYCCKIMH TpU3HAKaMH HHTEIUIeKTa. OCHOBHBIM BHIOM YEJIOBEYECKOH NEATCIHHOCTH,
KOTOPBIH crienu(puueH UMCHHO IS YeJIOBeKa M KOTOPHIH, OyIy4n H00aBJICH K Paclo3HaBaHUIO 00pa3oB,
caMOOOyUYCHHI0O W IeJICHAIPABICHHONW JEATCNFHOCTH, JAelaeT WX WHTCIUICKTYalbHBIMH, SBIISACTCS
MOHATHITHOE MBIIUICHHE, YMECHHE MPEICTaBIATh €ro B S3BIKE M HCIIONB30BATH B PACCyKIACHUSX.
HcTopryeckn CyIIECTBOBaJ M JBa OCHOBHBIX KOHKypHUpyIOmMX mnoaxoma k WU — normueckuit u
HelipoceTeBoil. OMHUM U3 CEPbE3HBIX H3BIHOB HEHPOCETEBOTO MOAXOMAa SBIAETCS HECIMOCOOHOCTH
OOBSCHUTH XOJ PACCYXJCHUH, KOTOPbIE MPHUBOJAT K TOMY WM WHOMY 3aKIIOYEHHUIO, YTO 3aTPyAHSET
MPOBEPKY MX MpaBWILHOCTH. Ha KOHKpeTHBIX nprMepax nokazaHo, uto ChtGPT He criocob6eH KOppeKTHO
MOJICJIUPOBATh MPOCTECHIIINE MOHATHIHBIC paccyxacHus. [IpudrHa 3TOro Kpoercs B QPyHIaMEHTATbHBIX
OTPaHUYCHUSX JICKAIICH B €r0 OCHOBE OOJIBIION S3BIKOBOI MOJIEH, KOTOPHIC HEBO3MOYKHO HCIPABHUTH
JIOTIOJTHUTEIbHBIM 00yueHueMm. Emre omuum Hemoctatkom ChatGPT sBisiercss ero moaBep:KEHHOCTH
HEHPOXaKUHTY — MPUHYXKACHUIO B XOJAE JHANOTa NMPUHUMATh HYXKHBIC ITOJNB30BATENI0 PEIICHHUSA. DTO
SBIISICTCS CEPBE3HOM YIrpo30H i IMUPOKOTO IMPHMEHEHWS HEHPOHHBIX ceTell B 00JacTH TPUHATHS
yIpaBlieHYeCKUX peieHui. CTaThsl HallMcaHa Ha OCHOBE UCCIIEIOBAHUH, IPOBEIEHHBIX JieToM 2023.

KiroueBbie cioBa: VckyccTBeHHBIM uHTEIUIEKT, Pacmo3naBanue o6pa3oB; Ilomck
3akoHOMepHocTei; Heliponnas cets; ChatGPT; bonbias si3pikoBast MOAENb
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INPEAMBYJIA

Becnoii 2023 B Hamry ku3Hb HeoxumaHHo u3 WMurepuera Bopsajics ChatGPT —
CHenuanbHas MporpamMma, co3laHHas 1moja OpeHaoM “VICKyCCTBEHHOTO HHTEIJIeKTa”
(M), koTopas ycnemHo MoieIupoBaia pa3inyHbie QyHKINUN, OOBIYHO IPUITUCHIBAEMbIE
moasM. Ha oHe neficTBUTENBHO BIICUATIIAIONIUX PE3YIBTATOB €€ padOoThI OBLIO ClIEIaHO
BeCchbMa aMOUIIMO3HOE 3asiBIICHUE, YTO 3Ta MPOrpaMMa B CKOPOM BPEMEHHU MOXKET OBbITh
MoJIO)KeHa B OoCHOBY “OOmiero mckyccrtBeHHoro wuHremiekra” (GAl), mpu3zBaHHOTO
UHTETPUPOBAaTh B ceOe MPAaKTUYECKH BCE HUHTEIUIEKTYaJbHO 3HAYUMble (YHKIMH
YyeJloBeKa.

Unes co3zmanust UU Brnepsrie Obina chopmynupoBana B 1950 A. Teropunrom B
cratbe (Turing, 1950), u3BeCTHO# B PyCCKOSI3BIYHOM TIEPEBO/IC MO Ha3BaHUEeM “MoxeT
au mamuHa MbIcIuTh?” (Teropunr, 2019). I[Tomumo camoii maen MU B craThe ObLI
IPEJJIOKEH TECT, IPOXOKICHUE KOTOPOI0 MO3BOIMIIO Obl yTBEepkaaTh, utro MU co3naH.
Tect 3akimoyasics B MOJETUPOBAHUHU JTUAIOTa C KOMIIBIOTEPOM, KOTOPBIA ObLT OBl
HEOTJIMYUM OT jauajiora ¢ yeinoBekoM. C TeX Mop Hayajach T'OHKa IO HANHMCAHUIO
mporpaMM JAjisi IPOXOXKAEHUs ITOro Tecta. baOymikoil-nmpapoauTensHUIel mog00HBIX
nporpaMmMm  MoxkeT cumrtatbes ELIZA, co3mannas B 1996 ncuxumatpom JIxk.
Beitnien6aymom (Weizenbaum, 1966) u mnapomupyromas Jdagor IaldeHTa C
NICUXOTEPArieBTOM Ha TepBoM mpueme. Mues Obuta mpocra. [Iporpamma Bhigensia B
IPEIOKEHUAX YeJI0BEKa KII0UEBBIE CJI0BA M HA OCHOBE 3apaHee 3aJI0)KEHHBIX 111a0JIOHOB
quanora TpaHchOpMHUpOBajia HCXOJHOE MPEAJIOKEHHE B OTBET WJIM YTOUYHSIOLIUIN
Bonpoc. Hu 0 kakoMm HHTEIEKTe W pEeYd HE MOIJIO UATH, MOCKOJBbKY OJHa JIUIIb
rpaMmaTH4ecKas IpPaBUIbHOCTh COCTABJICHUS MPEIIOKEHUNA OTHIOAb HE TOXKIECTBEHHA
MHTEJJIEKTyalbHOCTU. CeroJiHsl HamucaTh NOJO0OHYI0 IPOrpaMMy IO CHIIy CTYAEHTY-
MEPBOKYPCHUKY. TeM He MeHee MporpaMMa Ipor3Beia Ha MHOTUX CUJIbHOE BIIEUATICHUE
Y OJIHA 32 JIPYTOi CTaIM MOSBIATHCS ApYyrue NoJo0HbIE €l IPOrpaMMBl.

B 1956 Ix. Makkaptu nan ompezeieHue HccienoBaHuil B obmactu MU kak
HAy4YHOTO HaIlpaBJIEHHUs, B paMKaX KOTOPOTO CTAaBATCS U PEIIAIOTCS 33a]a4ul alnapaTHOTo
WJIM IPOTPAMMHOTO MOJIETMPOBAHMS TE€X BUJIOB YEJIOBEUYECKOM NEATEIbHOCTH, KOTOPbIE
TPaJMLIUOHHO CUUTAIOTCS MHTEUIEKTyalbHbIMU. VIMEHHO Takoro MOHUMAaHHS U CTaJIU
npuaepKuBatbcsi  ucciaenorarenu. Ho ogHO geno  “TpaJMIIMOHHO  CUUTaTh
MHTEJJICKTyaJIbHBIMM®, @ COBCEM Jpyroe — 3aJAyMaTbCsi HaJ TEM, KakKue BHJIbI
JIeATEbHOCTH JIEUCTBUTEIBHO MOKHO OTHECTH K MHTEJUIEKTyalbHbIM. C Hallel TOYKU
3pEHUSs, 3TO T€ BUBI ICSITEILHOCTH, KOTOPBIE MO3BOIHIM HOMO Sapiens BeIIETUThCS U3
OKPYXKAIOIIEeT0 >KUBOTHOT'O MHpa, MEpecTarh MOoJiaraThCsl UMb HA CHUIY U OBICTPOTY
JIBUKEHHH, a Ha4aTh IpeXe TyMaTh U JIMIIb 3aTeM J1eHCTBOBATh.

Ceroanss B KOHTeKcTe uccienoBanuidi mo MU B kauecTBe HMHTEIEKTYaJIbHBIX
CIIOCOOHOCTEH YacTo yIOMHUHAIOT paclio3HaBaHUE 00pa3oB, C JIOTUYECKOM TOUKU 3pEHHS,
IpocTo KJIaccHupUKaMio O0BEKTOB OKpysKatomeld Hac npupoasl. Ho sBusercsa nu
pacmo3HaBaHWEe O0pa3oB OTJIWYUTEIHHOM YEPTOW YEIOBEUECKOTO0 HHTEIIeKTa?
OueBUIHO, YTO HET. JJocTaTOYHO MOCMOTPETH Ha ToiTy0el, KOTOpble 60Jiee YeM YCIEIHO
YMEIOT OTJINYaTh XJIeOHbIE KPOIIKH Ha 3eMJIe OT MEJIKMX KaMemkoB. [Ipumepsl MOKHO
MPOJOKUTH. BooOIIIe BEDKMBAHKE KUBBIX CYIIIECTB B 3HAUUTEIBHO CTEIIEHU 3aBUCUT OT
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YMEHUS OTJIMYaTh OJIaronpusiTHBIE (DaKTOPBI OKPY>KAIOLIEH Cpe/ibl OT HEOIArOmPUATHBIX
Y JIMIIb IOTOM PEarupoBaTh Ha HUX.

JlpyruMm TNpU3HAKOM HWHTEJUIEKTYyalbHBIX CIHOCOOHOCTEH YelloBeKa Ha3bIBAIOT
CHOCOOHOCTh OOHAPYXEHUs 3aKOHOMEpPHOCTEH B OKpyxaroueil npupone. Ho sBusercs
71 TI0I00HOE cCaMOOOyUYeHUE OTIUIUTEILHON YepPTOl uenoBedeckoro nHTeekra? Toxe
HeT. B KMBOTHOM Mupe pe3ylbTaTaMu CaMOOOY4YEeHHs SIBISIOTCS IMPUOOpPETEHHBIE
YCIIOBHBIE PeIIEKChI, KOTOPbIE TAaKXKe HEMOCPEICTBEHHO CBSI3aHBI CO CIIOCOOHOCTHIO K
BbDKUBaHMIO. [1o3TOMYy camooOyueHue 6e3 JanbHEHIero yrouHeHus ero GpopM Henb3s
CUMTATh OTIMYUTEIbHBIM IIPU3HAKOM UEJIOBEUECKOTO UHTEIUIEKTA.

Eme o1HUM NpHU3HAKOM YEJI0BEYECKOI'O MHTEIUIEKTA Ha3bIBAIOT LeJIeNojaraHiue 1
CIIOCOOHOCTh K ILieJeHaNpaBieHHON JesaTenbHocTH. Ho u 3ta cmocoOHOCTh 0e3
JIONIOJIHUTEIBHOIO YTOYHEHHUS] HE SBJSIETCS HCKIOYMTENbHOM mpeporatuBoir Homo
sapiens. YtoObl yOeIuThCs B 3TOM, IOCTATOYHO TOHAOIIOIATh 32 MyPaBbsIMH, ITYCIaMH,
CLIEHaMH OJJMHOYHOM U KOJUIEKTUBHOM OXOTHI B dKMBOTHOM MHpE.

OCHOBHBIM BHJIOM Y€JIOBEYECKON IESITEIBHOCTH, KOTOPBI crienupudeH NUMEHHO
JUIS 4eJIOBEeKa U KOTOPBIH, OyAy4H 100aBJIeH K paclio3HaBaHUIO 00pa3oB, cCaMOOOyUEHUIO
U LEJCHANpPABICHHON JESITENbHOCTH JIeJaeT WX WHTEIUIEKTyaIbHbIMU, SBISIETCS
HNOHATUIHOE MBINUICHHE, YMEHUE HpPEICTaBIATh €ro B SA3bIKE M HCIOJIb30BaTh B
paccyxaeHUsIX. B NOHATUAX MBI CTPYKTYpUPYEM SIBJICHHS U MPEAMETHI OKPY’KAIOILIETrO
MUpa, MpeBpallas NepBOHAYAIbHBIM YyBCTBEHHBIM Xa0C B JOCTYIHYIO I M3y4YCHHs
cTpoiiHyto cucrteMmy. lloHATuiiHOE MBIIUIEHHE, XapaKTepus3ysch OOIIHOCTbIO, HE
IPUBSA3aHO K KOHKPETHOMY SMIMPUYECKOMY HAIOJIHEHUIO UM MPUMEHMMO KakK K yXe
U3BECTHBIM SIBJICHUSIM, TaK U K HOBBIM, €LI€ TOJBKO MPOHUKAIOIIMM B KPYr HalINX
MUHTEPECOB.

JIOTMYECKU# MOJIXO0/1 K U1

VYcenexu noruku B XX B. JapWiId HAJeKIy Ha OyAylIve ycrexyu B aBTOMAaTU3alUH
pacCyXJIE€HHH € IOMOLIbI0 KOMIBIOTEpOB. Uyna He MNpPOM30LLIO, pa30oyapoOBaHUE
HACTYIHJIO IOBOJIBHO CKOpO. COBpeMEHHasl JIOTHKA IOYTH UJEATIbHO IPUCIIOCO0IeHA IS
aHaJIM3a MAaTeMATUYECKUX TOHATUN M PACCy JAECHHH, HO COBEPIICHHO HENPUIOJHA B
KayecTBE MHCTPYMEHTA JUUIsl MOJEIMPOBAHUS PACCYK/IEHUN B KOMIIbBIOTEPHBIX CHCTEMAX,
OPEeTEHIYIOIUX Ha WHTEJUIEKTyalbHOCTh. B mojaBisionieM OOJIBIIMHCTBE, €CIIU
KOMIIBIOTEPHBIE MPOTPAMMbl U MMUTHUPYIOT JIOTMUECKHUE PACCYXKIACHMs, TO JIUIIb B
Ka4yecTBE MOMOIIHUKOB JJIsl TPOBEACHUSI CUMBOJIBHBIX MPE00pa30BaHMii, TOUHO TaK ke,
KaK HaM [OMOTal0T OOBIYHBIE KAJIbKYJISTOPBI IPU apUPMETUUECKOM CUETE.

B crartee 1936 roma (Turing 1936) TeropuHT ommcan ajaropuTM, CIOCOOHBIH
JI0Ka3aTh BCE TEOPEMBI JIOTHKU. DTOT aJITOPUTM, HA3BaHHBIHM BIIOCJIECTBUU aJITOPUTMOM
bpurtanckoro My3ses, UMeNI TEOPETUUYECKOE 3HAUEHUE, ITOCKOJIBKY IO3BOJWII MOJIYYUTh
Ba)XHbIE TEOPETUYECKUE PE3YJIbTAThl OTHOCUTENIHO CaMOM JIOTHKH, HO HE UMEJT HUKaKOM
IIPAKTUYECKOMN [IEHHOCTH.

HaubonpmuM 1OCTHKEHHEM JIOTHYECKOr0 MOJXOAa SIBUJIOCH CO3JIaHUE SI3BIKOB
nporpamMmmupoBanus cemeiictsa Ilponor. B 80-e roael ux Ha3plBaJnd SI3bIKaMH IATOTO
MOKOJIEHUS U CBSI3BIBAIM C HUMU OOJIbIIME HaZex bl [Iposor ¢ ycrexoM nmpuMeHsuics B
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MMPAKTUKEC CO34aHUA OKCIICPTHBIX CHUCTEM  IJId TEXHUYECKOU WU MGHHHHHCKOﬁ
JIMarHOCTUKH, TIOMCKA TIOJIE3HBIX MCKOMAeMbIX, pa0OThl ¢ 0a3aMu JaHHBIX, 00OpaOOTKH
CCTCCTBCHHBIX A3BIKOB, AaBTOMAaTHU4YCCKOI'O q)OpMI/IpOBaHI/ISI IOHATUI M IIOHCKa
AMIMPUIECKUX 3aKOHOMEPHOCTEH, HO CO BPEMEHEM IIyMHXa YJIeTJIach, IEPBOHAYAIBLHO
00CIIaHHOTO KapJUHAIBLHOTO TepeBopota B MU He mpousommio, XoTs paboThl HaA
oOorareHreM si3bika [Iposor BeyTcest M CeroaHs.

HEMPOCETEBOM MOJAXO0/1 K UA

W3 Henormyeckux TMOAXOAOB K MOJAEIUPOBAHUIO pacCyXAeHu Haubonee
W3BECTHBIM SIBIIIETCSI HEHPOCETEBOM ¢ MEXaHM3MOM CaMOOOYUCHHSI.

[TepBbie cetn ObUIM co3/aHbl emie B 50-¢ rojpl ymeamero CToaeTus. 3aTeM 3To
HarpaBJIeHUE TPUILIO B YNAJ0K, TaK Kak ObLT TOKa3aH psi TeOpeM 00 OrpaHMYCHHOCTH
MEPBOHAYAJIBHOIO TI0JIX0/1a, HO YX€ B HBIHEIIHEM CTOJIETUM HACTYIHJ PEHECCaHC,
CBSI3aHHBIN C MOSIBJICHUEM MHOTOCJIOMHBIX HEMPOHHBIX CETEH C TITyOMHHBIM 00yUYEHUEM.

[TpunuceIBaTh HEUPOHHBIM CETSAM CIIOCOOHOCTH PACCYXAaTh MOKHO JIUIIb C OYECHb
0O0JBbIION HATSHKKOM, MOCKOJIbKY HEHPOCETH IO CYTH SIBJISIOTCS YEPHBIMM SIIHUKaMH,
KOTOpBIE, MOA0OHO OpaKyiaM, Ha BCAKHIA 3aIIPOC JAIOT HEKOTOPBINA OTBET, HO 000CHOBATh
€ro, IpPEACTaBUB XOJ PpACCYXKACHUM, MOYEMY OHH IPHUIUIM HMEHHO K TakoMy
3aKJIHOYEHUI0, HE MOTYT, YTO IPOTUBOPEUUT CAMOMY IMOHUMAaHHUIO UHTEIUIeKTa. OcTaeTcs
JWIIb BEPUTh MM WM HE BEPHUTh. DTO HECET OOJNBIINE PHUCKH, €CIH MBI B3JAyMacMm
HEOTPAHWYEHHO I10JIaraTbCsi HAa PEKOMEHJALMHM CETEW, HAalpUMep, B MEIHLMHE, B
BOCHHOM c(epe, B yIpaBIeHUU CIIOKHBIMU TEXHOJIOTMUECKUMHU MTPOLIECCAMHU.

GPT-UCTEPUA

C navanma 2023 Ha Hac OOpymIIMIAch JaBHHA COOOILEHHH 00 yJIUBUTEIBHBIX
“HHTEIUIEKTYaJbHBIX~ CLIOCOOHOCTSIX HerpoHHo# cetn ChatGPT. B kauecTBe npumMepos
TAaKUX JOCTHKEHUN MPHUBOJWIM HANMCAHUE MY3BIKM, T€HEpAalMI0 KAPTHUHOK, IOUCK
HOBBIX XMMHUYECKHX COEJIMHEHUH, COCTABJIEHUE IPOTPaMM, MOPOXKAECHHUE TEKCTOB Ha
3a/laHHYI0 TEMY.

CTyIeHThl HAaYaIM MHUCaTh AUIIOMBI ¢ TiomoIsio ChatGPT, kotopsie mpoxoauiu
DKCIEPTU3Y PK3AMEHALMOHHBIX KOMUCCHUH, 3aIIaHNKOBAJIM MHOTOYHCIIEHHBIE IU3aHEPHI
1 paOOTHUKY PEKJIaMbl, KOTOPBIX Ha4aJIl MaCcCOBO COKpPAIaTh 32 HEHYKHOCThIO, HaBUCIIa
yrpo3a JIMKBUJAIMY MHOTHUX JIPYTUX Mpo¢eccHii, B TOM YHCIIE U MPeroiaBaTeieil By30B.

Wuorna B otBer Ha 3anpoc ChatGPT renepupyer SBHYIO TJIyIOCTh, HO 3TO
OOBSICHAIOT TE€M, YTO CeTh IMOKa YTO HEIO0CTaTOYHO oOydeHa, U B OyayIieM, mocie
noo0yyeHHs: Ha OONBIIMX MaccuBaxX JaHHBIX, MPOU3OMIET YyJO, KOJIMYECTBO
HEMOHATHBIM 00pa3oM MepelJieT B HOBOE KauyeCTBO, CEThb IMOYMHEET W TIIYNOCTH
NepecTaHyT BCTPEUaThCs, MIIM €CIIU U OYIYyT BCTPEUYAThCsl, TO TOPaA3JI0 PEXKeE.
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GPT-APXUTEKTYPA

GPT-cetn — 310 ipe1oOyueHHbIE HEUPOHHBIE CETH JIsl TeHEpaH (ITPOI0JDKEHNS )
TEKCTa, B OCHOBE KOTOPBIX JIC)KUT BIIOJIHE KOHKPETHAS OOJIBIIAS SI3LIKOBASI MOICITb.

[IpenoOy4eHHOCTh CeTH 03HAYaeT, YTO OHA COJEPKUT HEKOTOpYyIo 0a3y MaHHBIX,
MPEICTABIISIFOIIYI0 U3 ce0s1 MHOKECTBO KOHKPETHBIX CJIOB (€ciu ObITh 00Jiee TOUHBIMU,
TO TOKEHOB, YacTeil CJIOB) CO CHEUUaJbHbIMUA OICHKAMHU Ui BBIYUCICHUS
ACCOLIMATUBHBIX U MOPSAIKOBBIX CBsI3eH MKy HUMH. JTa 0a3a JaHHBIX MOJTy4YeHa MTyTeM
00paboTKK OUeHb OOJIBIIOT0 00bEMa TEKCTOB, OTHOCAIIUXCS K PA3TUYHBIM O0JIACTSM.

I'enepamust o3HAauaeT, 4TO B OTBET HA 3alpoC CETh HAYMHACT HTEPATUBHO
TeHepUPOBATh TEKCT/OTBET CJOBO 3a CIOBOM, BBHIOMpas Ha OCHOBE aCCOIMATHUBHBIX U
MOPSITKOBBIX CBSI3¢H, KaKUM MOXET OBITh cliefyromee clioBo. llpu 3TOM ceTh
OpUEHTHUPYETCSl HE TOJbKO Ha HEMOCPEICTBEHHO IMPEAIIECTBYIOIIEee CIOBO, a Ha
HEKOTOPBIA MPEIIIECTBYIONUNA KOHTEKCT. st mpumganust GoJibliel €CTECTBEHHOCTH U
pa3HooOpa3us, B KayecTBEe CIEIYIOIIET0 CJIOBa HE 00s3aTeNIbHO BBIOMpAETCS TO,
KOTOpPOMY IIpUIKMCaHa HauOoJbIlIas CUjla aCCOLMATUBHON CBSI3H, a CIIy4allHbIM 00pa3oM
BBIOMpAETCs OHO U3 CJIOB, CHJIA CBSI3M KOTOPBIX MPEBBIIIAET HEKOTOPHIi MOPOT.

Ecin omycTUTh TEXHHYECKUE JACTalM pealu3allid, 3TO M €CTh HCIOJIb3yeMas
OombIIas s13pIK0Bast Mojieb. Hu 0 KakoM MOHMMaHUK Y4ero-1u00, HUM O KAKOM HHTEIIEKTE
u peun He uaer. OHa ropa3no OoJibllie TIOXOXKa HA MoOJeibh TpadomMaHa, KOTOPHIH
rpaMMaTHYECKH MPABUIBLHO BBEICTPAUBACT B OJIUH PSAJI OJTHO CJIOBO 32 APYTHM.

TECT HA UHTEJUIEKTYAJIBHOCTD

[MommpoOyem  mpoBeputh,  AeiictBurenbHO  Jiu  ChatGPT  oGmamaer
UHTEJUIEKTYyaJIbHBIMU  CIIOCOOHOCTSIMHU, YMEET pAacCy’AaTh IMOJAOOHO YEIOBEKYy U
crocobeH npoiT TecT ThlopuHra, HO CIiepBa OCTAHOBUMCS HAa CaMOM TecTe. SIBiseTcs
JM OCHOBAaHMEM [UId NPUHATHS peuieHus o ToMm, uto MM co3nmaH, yOeXIeHHOCTbH
OOJBIIMHCTBA TECTUPYEMBIX B TOM, YTO OHHM OeceloBalii C YEIOBEKOM, a HE C
nporpammoii? Eciu Bce roan ynbsi6aroTcs, 03Ha4aeT Jid 3TO, YTO BCE OHU CHACTIIUBBI?

B 2022 no pesyasraram onpoca BIIUOM 35% poccusn cunrtanu, uro CoiHile
Bpaiaercst BOkpyr 3emuu. B 2007 tak cunrtanu Toabko 28%. DTOT NpUMEpP TOBOPUT O
TOM, YTO MacCOBO€ TECTUPOBAHUE €Ille HUYETO HE 03HAYaeT, MHOTO€ 3aBUCUT OT YPOBHS
oOpa3oBaHus pecroHIeHTOB. [loaToMy U K pe3ynbraTtam Tecta ThIOpHHIa HEOOXOIUMO
OTHOCHUTHCSI C OOJIBIIION JT0JIeH cKericuca. B Hauase HyJIeBBIX MOSBHIOCH COOOIIIEHHE, UTO
tecT ThlopuHra ycnenrso npoiiieH. @opmaiabHO 3T ObUI0 AeiicTBUTENBHO Tak. Ho 3aTem
KPUTHKU TOMHTEPECOBAINUCH YCTPOUCTBOM caMoil mporpammsbl. Oka3aioch, YTO B Hee
3apaHee ObUIM ‘“‘3amMTHI’ mopsaka 170 Teic. MpaBUIBHBIX OTBETOB Ha HauOolee
MOMYJIIPHBIE BOITPOCHI, KOTOPhIE 0OBIYHO 3aat0T 0. [loHsATHO, uTO HU O KakoMm MU
Y pE€YM HE MOTJIO U/TH.

[TpuBeneHHbIe IPUMEPHI TOBOPAT, YTO CYAUTH 0 Bonpoce co3aanus MU cienyer o
0ojiee TOHKUM KpUTEpHUSM, a HE MO YOeXJIEHHOCTH IIMPOKOW MyOJUKH, KOTOpas B
OOJIBIIMHCTBE CBOEM HE 3HAET, YeM OTJIMYAeTCs Jorapudm OT TaHIeHCa, OTOKIECTBIISAS
UX C Ha3BaHUAMH KHOIOK KaJIbKyJsTOpa. IIpaBUIIBHBIN MM HENpPaBUIBHBIA OTBET Ha
OJIMH €IMHCTBEHHBII YMHO IOCTABJIEHHBII BOIIPOC MOXKET OKa3aThCsl KPUTUYECKUM.
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Special TOpiCZ ChatGPT u 2onoca pazyma, omeemcmeeHHOCU U pe2yiupoBaHs.
Tema Beimycka “ChatGPT u ronoca pazyma, OTBETCTBEHHOCTH M PETYJIMPOBAaHUS

Mpi He craHem 3aaaBath ChatGPT TpuBuansHbie Bompockl Tuma “CkojibKo Oyaer
37 B kBagpate?”’, ¢ 4UeM MPEKPACHO CIIPABJISIOTCS OOBIYHBIC KATBKYJISATOPHI, & TPOBEPUM
Ha CIIOCOOHOCTH CTPOUTH TOHSATUHHBIC PACCYKICHHS, YTO SIBISCTCS OTIHMYUTEIHHON
XapaKTePUCTHKON YeI0BEYECKOr0 NHTEIICKTA.

UrtoObl HAaC HE OOBHMHUJIM B MPEAB3ATOCTH, He cTaneM npocuth ChatGPT ere pa3s
J0Ka3aTh TeopeMy, KOoTopyio naokazan ['puropuii Ilepenbman, a mnpoBepuM ero
CIIOCOOHOCTH Ha MPOCTEHIINX IPUMEPAX CUIIOTU3MOB TOTO € BHU/1a, YTO U 3HAMEHUTHIN
cuutorusM: “Bcee monu cmepTHbl, COKpaT 4enoBek, clieoBaresibHo, CoKkpaT cMepTeH .
DopMaNbHO 3TOT CUJUIOTU3M UMEET CIACAYIOMINI BUA:

1. Bce S
ectb P

2. Xectb S
3. X ectb
P

He Ttpebyercs miyOOKOrOo 3HAHWUS JIOTHKH, 4YTOOBI COTJIACUTBCS C  €r0
NPaBUIBHOCTBIO.

B xadectBe KOHKpeTHOU peanm3aruu Bo3bMeM @GPT4 ru_bot u3 Temerpam. 3to
6ot ot komnanuu OpenAl, koropas kak pa3 u cosgana ChatGPT. IIposepum, n3BecTHa
JM eMy B OOIIeM BHJE JIOTWYecKas (opMma STOr0 CHIUIOTM3Ma, UMEHyeMash MOIYCOM
Barbara.

Bonpoc: SIBnsiercst nu JIOrMYeCKU KOPPEKTHBIM CIIEIYIOIee paccyxaeHue: Eciu
ece S cymov P, a X cymo S, mo X cymo P.

Omeem: Jla, 5TO IOTWYECKH BEpPHOE paccyxkiaeHue. B mgaHHOM ciydae,
yTBEp)KIaeTcs, 4To Bce S cyTh P, To ectb kaxmpii S sBisercs P. Takxke
yTBEpKAAeTCs, uTO X SIBISIETCA S, UTO MOAPA3ZYMEBAET, UTO X SBISETCS YaCThIO S.
CrnenoBateabHO, MOKHO CIENIaTh BBIBOJ, YTO X TaKKe JOJDKEH OBITHL YacThio P, u
nodtomy, X cytb P. Takum oOpasom, BbBon, uto X cyTh P, sBusercs
3aKOHOMEPHBIM ¥ JIOTUYECKH IMPABUITHHBIM.

OTBeT mpaBWIBHBIA, HO €CTh HEKOTOpBIE IIEPOXOBATOCTH B €ro 0OOCHOBAaHWH,
KOTOPBIMM YacTO Tpeliatr u CTyAeHThl. [loaToMy He cTaHeM NpUIUpaThCs.
KoHkpeTnsupyem CHIIIIOTU3M.

Bonpoc: SIBnsercs 1 1oru4ecKu KOPPEKTHBIM ClIeAyIOLIee paccyxaeHue: Eciu
éce 1oou nvrom 800y, a Coxpam uenosex, mo Cokpam nvem 800y.

Omeem: ]la, 3T0 TOTMYECKU BEpHOE paccyxaeHue. Ecnu Bce Moau NbloT BOAY,
T0o CoKpart, KaK 4eJI0BeK, TAKKe JOJDKEH MUTh BOY, TaK KaK OH SBJISETCS YaCThIO
rpynmsl “Bee moau”. Takum oOpa3oM, BbIBOJ, 4To COKpaT MbET BOJY, SBISAETCS
3aKOHOMEPHBIM U JIOTUYECKH MPABUIHHBIM.

Bce BepHO 3a uckimoueHneM Toro, 4ro CoKpat sBIJIETCS HE YaCThIO TPYNIIBI “BCe
J0M”, @ DJIEMEHTOM COOTBETCTBYIOILIETO MHOXKECTBA. by/leM CUMTaTh 3TO A3BIKOBBIMU
HIEPOXOBATOCTAMM M HE CTAaHEM K HUM IIPUAUPATHCA.

[Mocnennuit Tect. Cnerka U3MEHUM BOIPOC, 100aBUB B CIIOBO BOZA BCETO OJHY
OyKBY, 3aMEHUB “BOAy” Ha “BOAKY .

32
soctech.spbstu.ru



Technology and Language Texnonoruu B uadocdepe, 2024. 5(2). 26-39

Bonpoc: SIBnsercst nu JI0rHYecKy KOPPEKTHBIM CIENYyIOLIee paccyxaeHue: Ecau
gce 1t100u nvtom 600ky, a Cokpam uenosex, mo Coxpam nvem 600KY.

Omeem: Het, 3TO paccykJieHuE HEKOPPEKTHO C TOYKHM 3peHMs JOruku. [laxe
eciid Obl BCE JIIOJU MWW BOJIKY, 3TO HE 00s3aTeNbHO O3HAYaeT, YTO KaXKJIbIi
4yeqnoBeK MbeT BOAKy. Kpome toro, Hammume Cokpara cpenu Jrojeil He
rapaHTUPYET, 4TO OH TaKXke MbeT BOAKY. Takum 00pa3zoM, MOXKHO clieJaTh BBIBO/I,
YTO MPENJIOKEHHBIH apryMEHT HEAOCTaTOYHO OOOCHOBaH, YTOOBI CUMTATH €TO
JIOTUYECKH KOPPEKTHBIM.

Tect ¢ Tpeckom mpoBaneH. OOOCHOBaHME OTBeTa HPOCTO aOCYpAHO H
IIPOTUBOPEYUT 0OOCHOBAHUIO IIPENIBIAYIIETO IpUMepa ¢ Bo1oil. Oka3bIBaeTcs, “‘eciiu Bce
JIFO/IM MBIOT BOJIKY, 3TO HE 0053aTeIbHO O3HAYAET, YTO KAXK/bIH YEJIOBEK IIbET BOAKY U
“nannuue Cokpara cpelu JItoiel He TapaHTUPYET, YTO OH TAK¥KE MbET BOJAKY , XOTS IS
cilydasi BObI TOT >ke 00T Hamucal: “eciu Bce 01 MbIoT Boy, To COKpar, Kak 4eJoBeK,
TaK)Ke J0JKEH IUTh BOJLY, TaK KaK OH SIBJISIETCS YAaCThIO IPYMIIbI “BCE JIIOIU .

Moxer ObITh, C€Tb, KOTOPYIO MbI TECTUPOBAIM, HEJIOCTATOYHO COBEpLICHHA?
[TonpoGyem moBToputh TecT Ha cetu BingAl or Microsoft, Tawke wucnonb3yroieit
O0NbIIYI0 S3BIKOBYIO MoOJEeNb. B KauecTBE KOHKPETHOHW €€ peanu3alid BO3bMEM
@BingAl_unlim_bot u3 Tenerpam.

Bonpoc: SIBnsiercs a1 J1Orn4ecku KOPPEKTHBIM Cleyolee paccyxaeHue: Eciu
ece S cymov P, a X cymo S, mo X cymuo P.

Omeem: Jla, 3TO TOTUYECKU KOppeKTHOE paccyxaeHue. Eciu Bce S cyts P, a X
cyTh S, To X cyTh P. DTO mpuMep criioru3ma nepBoit purypel.

Bce BepHo. B oTBere mpaBMIIBHO yKa3aHO, YTO 3TO MOJYC MEpBOM (QUIypbI
CUJIJIOTU3MOB.

Bonpoc: SIBnsiercs a1 1Orn4ecku KOPPEKTHBIM Cieayolee paccyxaeHue: Eciu
éce 1oou nvtom 800y, a Coxkpam uenosek, mo Coxpam nvem 600y.

Omeem: ]Jla, 3TO JOTMYECKU KOPPEKTHOE paccyxaeHue. Eciau Bce oau MbloT
Boay u Coxpar sBisercss yenoBekoMm, To CokpaT mbeT Boay. DTO HpHUMEp
KaTerOpuU CUJUIOTU3MOB, TJ€ JBE MOCBUIKM TPUBOAST K BHIBOLY. B maHHOM
CiTy4ae repBas oChIIKa — “BCE JIFOAM MBIOT BOAY , a BTopas — “Cokpat 4esoBek’”.
BriBog — “Coxpat nbet Boay” .

Bce npaBuibHO 3a HCKIIIOUEHHEM HEKOTOPBIX II€pOX0oBaToCcTel si3bika. [loBTopum
TPIOK C 3aMEHOM c0Ba “BoAy” Ha “BOAKY .

Bonpoc: SIBnsercs nu JIOrMYeCKy KOPPEKTHBIM CIENYIOUIEe paccykaeHue: Ecau
éce 10ou nvtom 800ky, a Coxpam uenosex, mo Cokpam nvem 800K).

Omeem:  JlaHHOE€  pacCyXAECHHME SBISETCA  HENPaBUWIbHBIM  IPOCTHIM
KaTeropu4eckuM CHiutoru3MoM. OHO He SIBISI€TCS JIOTUYECKH KOPPEKTHBIM, TaK
KaK W3 NIPEANOCBUIOK “BCE JIIOAU NMBIOT BOAKY M “COKpar 4enoBeK HENb3s
caenatb BbIBOJ “COKpar MbeT BOJAKY .
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Tema Beimycka “ChatGPT u ronoca pazyma, OTBETCTBEHHOCTH M PETYJIMPOBAaHUS

Onsth mpoBai Tecta. Kak u B ciryuae ¢ npeasiaynmm 6otom @GPT4 ru_bot,
OTBET JIOTHYECKH HeNpaBMIbHbBIN. OKa3bIBaeTCs, «M3 MPEANOCHUIOK “BCE JIIOJIU MBIOT
BOAKY” M “CokpaT 4esloBeK’ Helb3s ceNaTh BhIBOJ “COKpaT MbET BOJAKY », XOTS JJIs
BO/IbI IOJJOOHBIH BBHIBOJI OBLIT KOPPEKTHBIM.

O6e cetn mpoBadWiIM Haml TecT. Takoi ke MpoBal NPOAEMOHCTpUpOBala U
Heiipocets ot Google. Kpome mpuBeneHHOro mpumepa ¢ BOAOH M BOIKOW MOKHO
MPUBECTH MHOTO JIPYTHX CHJUIOTH3MOB, C KOTOPBIMH CETh HE crpasisercs. [Ipu sTom
COBEPILECHHO HE Ba)KHO, KAKOW MPOIEHT IIMPOKOH myOnuku Oymer cumrath ChatGPT
HAJCNICHHBIM HWHTEJUICKTyaJIbHBIMH CITOCOOHOCTMU. OJHHM €IUHCTBEHHBIH BOIPOC
MOKa3aj, YTO MHTEJUIEKT, KaK CIIOCOOHOCTh K MOHATUHHBIM PACCYXKICHUSIM, MOMPOCTY
OTCYTCTBYET.

Ho ne Oyzaem pagoBatbes, yIMUUB CETh B poBalie TecTa. Hac, kak y4eHbIX, TOIKHO
WHTEPECOBaTh, MOYEMY 3TO MPOM301UIO0. M 3/1ech MBI OTKphIBaeM (PyHIaMEHTAIBHBIN
U3bsH HelipoceTel HaJ 00JBIION S3bIKOBOM MOJETBIO, KOTOPBIl HEBO3MOKHO UCITPABUTH
HUKAKUM J1000yueHHEM Ha 60JbIINX 00beMaxX TEKCTOB.

OBbACHEHUE ITPOBAJIA

OObsicHeHHE NTpoBaJla MOXKHO HAalTH B cleayrolleil nurate u3 kauru Jlykacesuua
(2000):

BBeneHue B JIOTUKY NMEPEMEHHBIX SIBJISCTCS OJHUM M3 BEIMYAHIIUX OTKPHITHHA
Apucrorens. TpyqHO MOBEpUTH, YTO IO CHX ITOpP, HACKOJIILKO MHE M3BECTHO, HH
oauH ¢unocod mnu Guiosor He 0OpaTHII BHUMAHUS HA 3TOT UCKIFOUYUTEIIbHON
BaXHOCTH (hakT. S 6epy Ha cedsi CMeNOCTh CKa3aTh, YTO BCE OHU OBLIN MJIOXUMHU
MaTeMaTHUKaMH, U00 KaKAblii MaTeMaTHUK 3HAET, YTO BBEACHUE B apU(PMETHKY
MePEeMEHHBIX TIOJI0KUIIO HA4aJI0 HOBOM ATIOXH B TOH Hayke. (C. 42)

Cop [p@Bun Pocc B cBoeM u3gaHuM “AHAIUTHK’ MOJYEPKHUBAET, YTO HMEHHO
Omarosapsi MCIIOJIb30BAaHUIO MEPEMEHHbIX ApPHCTOTENb CTajl OCHOBATEIEeM
dopmanbHoii oruku. (Jlykacesuu, 2000, c. 42)

WubiMu crioBamu, JlykaceBnd oOpaTiil BHUMaHUE Ha TO, YTO JIOTMKA HE SIBIISETCS
SMIMPUYECKON HAYKOH, M yKa3aJl, 4TO MEPBBIM 3TO OTKPBITUE COBEPIIII APUCTOTEIND JIBE
C TIOJIOBUHOM TBHICSYHM JIET HA3a..

W3 oTBeTOB Ha mepBbIE BOMPOCHI CO3JAETCS BIIEUYATIIEHUE, YTO 00€ CEeTH SKOOBI
3HAIOT, KaK B 00IIeM BUe BRINILAUT Moayc Barbara mepBoit ¢puryps! cumutoruszmos. U3
OTBETOB Ha BTOPBIE BOITPOCHI MOKET CO3/1aThCsI BIIEUATIIEHUE, YTO CETH HE TOJIBKO 3HAKOT,
KaK BBIMJISIAT (UTyphl IPAaBUIBHBIX CHJUIOTU3MOB, HO U YMEIOT IOJIb30BaThCsl UMHU Ha
IIPpaKTUKE IpU TOCTPOCHMM paccykaeHnid. OJHAKo, OTBEThl HA TPETUH BOIPOC
MOKa3bIBAIOT, YTO 3TO OblIa BCEro JMIIb WJUIIO3MS, TaK Kak CeTsIM HaJ OOJbIION
A3BIKOBOM MOJIENIBIO HEBJOMEK, 4YTO pPe€Yb HAET HE O CBA3SIX MEKIYy KOHKPETHBIMHU
CJIOBaMHM, a MEXJy MOHATHUHHBIMU MEpeMEHHBIMU S, P U €MHUYHBIM UMEHeM X, 4TO
Ka)KJ1as MOJICTAHOBKA KOHKPETHBIX TEPMUHOB BMECTO 3TUX MEPEMEHHBIX IPEICTABISAET
[IPaBUIILHOE YMO3AKJIIOUEHHE HE3aBUCUMO OT MUCTHUHHOCTU WIIH JIOKHOCTH ITOCBUIOK U
3aKJIFOUYEHUS.
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B 6omp110# s1361K0BO# MO1eNH, JIexkatei B ocHoBe GPT-ceTeid, He mpeycMOTpEeHO
HAJINYMS NOHATUIHBIX IEPEMEHHBIX B IIPEJUIOKEHUAX A3bIKA, 0€3 KOTOPHIX HEBO3ZMOXKHO
BBIPa3UTh UX JIOTHYECKyI0 (opmy. CeTb MOXKET conepkaTb MH(POPMALUIO JHIIL 00
ACCOLIMATUBHBIX CBA3SX MEXKAY KOHKPETHBIMM CJIIOBAaMM, HO HE O JIOTMYECKHX CBA3SIX
MEXIYy NOHATUSAMH. HUKakuM 1000y4eHneM UCIPAaBUTh 3TOT HEI0UET HEBO3MOXKHO, TaK
KakK JIOTHKa, [IOBTOPIO €Ille€ OJMH pa3, — 3TO HE SMIIMPHUUYECKasl, a TEOPETUUECcKas HayKa.
Ecin nomnbITaThCsl MCIPaBUTh 3Ty CUTYaLUIO, TO NPUIETCS HAYUHATH C JIOTMYECKOIO
aHalu3a s3bIKA, BBIABICHMS JOIMUYECKOW CTPYKTYpbl TEKCTa W NPUMEHEHUS MpaBUil
JEAYKTUBHOI'O BBIBOJIA, YTO O3HAYAET BO3BPAT K JIOTMUECKOMY IOAXOAY, B KOTOPOM BCE
JIOTMYECKUE CBSI3U YXe M3BECTHbI 0€3 BCAKOro a000y4yeHHs. JlOCTaTOUHO OTKPHITH
00011 y4eOHHK JIOTHUKH, YTOOBI YOSTUTHCS B ATOM.

13 Bcero ckazaHHOI'O MOKHO CeJIaTh BBIBOJ, YTO CTPYKTypa paccyxaeHuit GPT-
cemell HAXOJIUTCS Ha IMPUMUTHUBHOM JIOJIOTMUECKOM (J10apUCTOTEIEBCKOM) YpOBHE
ACCOLIMATUBHBIX IMIIMPUUECKUX CBS3EH MEX 1y CIIOBaMM. Y CTAaHABIMBATh SMIUPUYECKHE
CBSI3U B ()M3MYECKOM MHUpPE M CIIEOBAaTh UM MOTYT HE TOJBKO TpeacraBuTenn Homo
sapiens, HO U MHOTHE JKHBOTHBIC. Y HHUX 3TO HAa3bIBACTCsl YCIOBHBIMHU pediiekcamu.
BcenomuanMm xoTst Ob1 “cobaxy [1aBnoBa”. ['oBoputh, uto GPT-ceTn MOTyT mpeTeH0BaTh
Ha 3BaHue obmamateneit UU u, Gonee Toro, ObiTh B OyaymieM ocHoBoi GAI (oOriero
HCKYCCTBEHHOTO MHTEJUIEKTA), MPOCTO HEJOOPOCOBECTHOE BBEICHHUE B 3a0IyXJIEHUE,
HAalleJICHHOE Ha M3BJIEYEHHE MaTepUaIbHBIX BBITOJ. EJIMHCTBEHHBIM M HEOCIIOPUMBIM
IIPEUMYILIECTBOM CETEH ABJIETCS ONOPA Ha OTPOMHBIE MACCHUBBI AMIIMPUYECKUX JaHHBIX
U YMEHHE BBICTPAauBaTh JUIMHHBIC LIETTOYKHU CBSI3€H MEXly HUMH, UTO U CO3JaeT B IiIa3ax
HEUCKYIIEHHOM MyOJIMKY JI0KHOE BIIEYATIEHUE UX “UHTEIUIEKTYaIbHOCTH .

Bonb1as onacHOCTh IMPOKOTO NPOHUKHOBEHHSI HEHPOHHBIX CETEH B HAIly KHU3Hb
3aKJIF0YAeTCsl B TOM, YTO B HOBBIX HECTAHJIAPTHBIX CUTYallUsX OHH OyQyT OJOKHpPOBATh
JIOTMYECKU KOPPEKTHBIE PACcCYKJIEHUS U TEeM CaMbIM NPUBOIUTH HAC K HENPaBUIbHBIM
3aKJIFOYCHHSIM, YTO MOXET OBbITh 4YpeBaTo HempenckazyembimMu. Ecmu Obi ChatGPT
nosiBUJICS Bo BpeMeHa KomnepHuka, oH Obl IpU3HaJ IeTMOIEHTPUYECKOE YUEHHE JIOKHBIM
¥ MbI OBl 1O CUX IOp CMOTpPENIU Ha MUp Iiazamu [Itonemes, MOCKOJIbKY B TEKCTaX TOIO
BPEMEHU HE CYIIECTBOBAIO TpeOyEeMbIX aCCOLMATHBHBIX CBs3€il Mexay CloBaMH
“Semutst”, “Bpamraercs’”, “Bokpyr”’, “Connna”. TouHo Tak ke 3TOT yaT 3a0pakoBai Obl U
KJIACCUYECKYI0 MeXaHUKy HbI0TOHA, OCTaBUB HAC C MHTYUTHBHO MPO3pavyHON (PU3UKON
Apucrorens.

HEHPOXAKHHI'(C)

Ob6emannoe B Oyaymiem mupokoe npumenenue GPT-cereii, o ueM paryroT ux
danatel 1 moanaBmuecs AaBieHU0 CMU ynHOBHUKH, MOKET MTOTPeOOBAaTh HAYYUTHCS
3anumaThes ot HuX. IlpeacraBpTe, HaNIpUMep, CUTYalMI0 COOECe0BaHUS MIPH IpUueMe
Ha paloTy, KOT/Ia pemeHue OyaeT MpUHUMaTh HEHPOHHAsS CETh, JOIyCKaromias rpyobie
OLIMOKH B paccyxkaeHusx. Yto nenarp?

HazoBeM cniocoObl 3alIUThl OT HEHpoceTel HeMpOXaKUMHIOM, MOHUMAasl TI0J 3TUM
NPUHYKICHUE CeTell MPUHUMATh JII0ObIE HY>KHBIE TIOJIB30BATEINIO 3aKIIOUCHHUS.
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Tema Beimycka “ChatGPT u ronoca pazyma, OTBETCTBEHHOCTH M PETYJIMPOBAaHUS

B xadectBe o0pasima BO3bMEM OUYEBHIHO JIOXKHOE YTBEPXKIACHHE, YTO ‘‘€CIH
HEKOTOPBI 00BEKT 00J1a1aeT CBOMCTBOM P, TO BCsakuii 00beKT 001agaeT cBOMCTBOM P,
Y TIOTIPOOYEM 3aCTaBUTh CETh COTJIACUTHCS C HHM.

YacTHBIM CiIydae 3TOr0 YTBEPKIACHHUS MOXKET ObITh — “ECiIn HEKOTOPBIN YeTOBEK
HOCHUT OYKH, TO BCE JIFOJU OUYKAPUKH .

Haunem ¢ @GPT4_ru_bot or kommanuu OpenAl.

@GPT4_ru_bot

Bonpoc: BepHo 1, 4To eciu Hekomopwlili 06vekm odradaem ceovicmeom P, mo
gcakull obvexm obnadaem ceovicmeom P?

Omeem: Her, 310 yTBepxkaeHHE HEBepHO. [[1si TOro dYTOOBI HEKOTOPOE
YTBEPKACHHUE OBLJIO CUYMTAETCS BEPHBIM /I BCEX OOBEKTOB, HY>KHO YTOOBI OHO
ObUTO0 0OOCHOBAHO JIOTMYECKH M OCHOBAaHO Ha Oosiee OOmMX MpHHOWNAX. B
MIPOTUBHOM CJy4ae, CYIIECTBYET MHOXKECTBO OOBEKTOB, KOTOpbIE HE OyAyT
o0namate 3TUM CBOMCTBOM. Takke, HEOOXOIMMO Y4YHTHIBATh, YTO CBOMCTBA
00BEKTOB MOTYT OBITh YHUKAJLHBIMH HJIM 3aBUCETh OT KOHTEKCTa. B 3TOM cityuae
HaJM4ue cBoWcTBa P y ogHOrO 00BEKTa HE TapaHTHPYET €ro HAIWYHE y BCEX
ocTaJbHBIX 00BEKTOB. B 0011eM citydae, yTBepkaeHUE “eclii HEKOTOPBI 00BEKT
obOagaer cBOMCTBOM P, TO BeAKkMil 00BEKT 00IamaeT cBOHCTBOM P He saBisercs
BEPHBIM 0€3 TOMOTHUTENIBHBIX YCIOBUN U 0O00CHOBAHHIA.

OTBGT HpaBI/IJII)HI)If/'I, HO HaHICﬁ IICJIBIO SABJICTCA 3aCTaBUTh CECThb HpI/IHSITB
MPOTHUBOIOJIOKHOE.
IIponomxaem auanor.

Ymounenue: Ho Benb 3T0O TEOpEMa JIOTHKH!

Omeem: S mpouly mpouieHus: 3a NPeAbIAYLIIMA OTBET — 3TO JAEUCTBUTEIBHO
Teopema JIOTUKH. Y TBEPKICHHE “eCII HEKOTOPhIA 00BEKT 001a/1aeT CBOMCTBOM
P, To Bcsikmii 00beKT 00aaeT CBOWCTBOM P’ M3BECTHO, KaKk yHHBEpCATH3AIUSI
WU TPUHIMAI BCEOOIIHOCTU. IDTOT TMPUHIIMII SIBISAETCS OCHOBOM MHOTHX
MaTeMaTHYeCKUX U JIOTHYECKUX paccyxaeHuil. Takum o6pazom, eciiu Mbl MOKEM
JTI0OKa3aTh, YTO HEKOTOPHIA OOBEKT 00JIalaeT CBOMCTBOM P, TO 3TO CBOWMCTBO
pacmpocTpaHsieTcsl Ha Bce OOBEKTHI M3 TOTO e MHOXKECTBa WJIM Kiacca, C
KOTOPBIM OHM CBsi3aHbl. O7HAKO, CIEAYeT MOMHHUTH O TOM, YTO 3TOT MPUHIIMII
MOJKET OBITh MHOT/Ia HEBEPHBIM JIJIsi KOHKPETHBIX CUTYallUi UM B 3aBUCUIMOCTH
OT TOT'0, KaK Mbl ONpeeIisieM “Bce OOBEKTHI .

Hamra mens pocturayra. Kak Bumum, GPT4 ru_bot or OpenAl otctynun mepen
TPIOKOM CO CCBUIKOW Ha aBTOPUTET HAYKU JIOTUKU M MPHUHSII JIOKHOE YTBEP)KIECHUE B
KauecTBe UCTHHHOTO. K TOMy k€ OH MPOTUBOPEUYUT caMoMy cebe, corjamasch, YTo 3TO
TeopeMa, a IOTOM TOBOPS, YTO OHA MOKET OBITh HEBEPHA “IUIsI KOHKPETHBIX CUTYaIui”.
T.e. OH NUIIIEH TOHUMAHUS, YTO TaKOe Teopema JIOrukH. st Hee “Teopema’” u “noruka’ —
9TO MPOCTO JIBA ACCOIMATHUBHO CBSI3aHHBIX CIIOBA M HUYETO Ooiee.

bepewm cetb BingAl ot Microsoft.

@BingAl_unlim_bot

36
soctech.spbstu.ru



Technology and Language Texnonoruu B uadocdepe, 2024. 5(2). 26-39

Bonpoc: BepHo 11, 4To eciu Hekomopwlii 06vekm odradaem ceovicmeom P, mo
scaKull 00vekm obradaem ceoticmeom P?

Omeem: Ecnu HEKOTOPBII 00BEKT 00J1aaeT CBOMCTBOM P, TO 3TO HE O3HAUaer,
YTO BCAKUH 00BEKT 001a/1aeT CBOMCTBOM P. D10 yTBep)aeHue HeBepHO. Eciu Ob1
3TO OBUIO BEPHO, TO MOXHO OBLIO OBI CKa3aTh, YTO €CIH HEKOTOPBIA YEJIOBEK
yMeeT NeTh, TO BCE JIFOIU YMEIOT 1eTh. OJTHAKO ATO HE TaK.

OTBeT mpaBWIBHBIM, HO Hama Ieab B ApyroMm. IIpojomkaem amaior, J0XKHO
CCBUIAsACh HA ABTOPUTET JIOTHUKH.

Ymounenue: Ho Beap 310 Teopema jioruku!!!

Omeem: Jla, 3T0 Teopema ['énens o HenoaHoTe U BTOpas Teopema ['€nens. Otu
JIBE TEOpEeMbl MAaTEeMaTHYECKOW JIOTUKM TOBOPAT O MNPUHLUIIHAIBHBIX
OrpaHUYEHUSIX (HOpMaNbHON apu(PMETUKH U BCSIKOW (DOPMAIBHOW CHUCTEMBI, B
KOTOPOM  MOXHO  OINpENeNUTh OCHOBHBbIE  apU(METHUYECKHE  IOHSITHUSA:
HartypaibHble uuncna, 0, 1, crnoxenne u ymHoxeHue. IlepBas Teopema
yTIBEpXKJaeT, 4yTo eciau (opMalibHas apu(MeTHKa HEIPOTHUBOPEUUBA, TO B HEM
CYIIECTBYET HEBBIBOIMMAs M HEOIIPOBEpkuMast (popmyiia.

OTKpOBeHHaSI qcryxa, KoTopasa HE UMECT HUKAKOI'0O OTHOHICHUSA K TEME Jualiora.
HOBTOMy MBI €IC pa3 HAIIOMHUHACM TEMY AHaJIora U HOAYCPKHUBACM aBTOPUTET JIOTUKH.

Ymounenue: YTBepxnenue, uro “Ecim HeKOTOpBI 00BEKT 001a/1a€T CBOMCTBOM
P, To Besikuii 00beKT 00J1a1aeT CBOMCTBOM P’ ecTh T€OpeMa JIOTHKH.

Omeem: Jla, 310 Teopema Joruku. OHa Ha3bIBaeTcs ““YHHUBEpcaIbHOE
00001eHne” u SABISETCS OAHOW M3 TEOpeM MPEAUKATHOW JIOTUKH IEepPBOTO
nopsiika. OHa yTBEPKAAET, YTO €CIIM HEKOTOPBIM 00BEKT 001a/1aeT CBONCTBOM P,
TO BCSIKUN 00BEKT 00J1a/1aeT CBOKWCTBOM P.

U stot 60T “criomancs’”, yCTyNuB HaM U MPUHSB JOXXHOE YTBEP)KICHUE B KaUeCTBE
HCTHUHHOTO.

YroObl NPUHYUTH CETh COTIACUTHCS C JIOKHBIM YTBEP)KJICHHEM, Mbl IPUOETIIN K
3alpenieHHbIM YJIOBKaM M3 TEOPUM apryMEHTallMM, a UMEHHO — K HEKOPPEKTHBIM
CCBIJIKAM Ha aBTOPUTET HAyKH. JTa YJIOBKA IUIIOC Hallla HACTOWYMBOCTH IPUBEIH K
JKEJIaHHOM 1enu. J[pyrue yjaoBKH M3 TEOPUHM apryMEHTallM Takxke OyayT padotars. B
KaueCTBE IPHUMEPOB TAaKUX YJOBOK MOYKHO IIPUBECTH JIOKHBIE CCBUIKM Ha MHEHHUE
OonpmmMHCTBa “Bee nroaM  3HAIOT, 4YTO...”, JIOXKHBIE CCBUIKM Ha aBTOPUTETOB
“bpuTaHCKHE yueHbIE JIOKa3aJd, YToO...”, HEKOPPEKTHbIe yMo3aKkmoueHus tuna “(Ecnu
A, to B) u B, cinemoBarenbHO A”, HapylleHHE 3aKOHA JOCTATOYHOTO OCHOBAHUS,
nocrnemHoe 06001eHre, MCeBAONpPUYMHHA CBA3b U MHorue apyrue (I'epacumona,
2007).

C TOYKH 3peHus YCTpoicTBa OOJIBIION s3bIKOBOM Mojenu u pabotel ChatGPT, sto
MOKHO OOBSICHUTH TE€M, YTO MpPH BEACHHUU UAJIOTa CeTh 3allOMHHAET COJAEpKaHHE
JIMaJIora U BKJIIOYAET €T0 B CBOKO MOJIENb. ECu Auanor coaep KUT JIOKHbBIE YyTBEPKICHNUS,
3TO NMPUBOAUT K MCKAXKEHHUIO HCIIOJIB3yeMON Moaenu. HacToiunBOCTh B OTCTaMBaHUU
T€3MCa PaHO WM MO3JHO MPUBOJUT K TAKOMY MCKAXKEHHUIO MOJEIH, YTO CETh HAUMHAET
coriamarbcsi ¢ HUM. VHBIMH croBamu, 000N NapaHOMK, 3alMKJIMBIIMNCA Ha
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CBEPXIICHHOW HJee, PaHO WM MO3JHO YOeIuT ceTh B CBOEH NpaBOTE M HAYHET
TPAHCIUPOBATH ATO APYTUM JIFOASM, CChUIASCh YXKE HA MOAJNEPKKY co cTopons! M.

B aroii cBsa3u HeoOxomumo Takke BcomauTh HJIIT (Heiipo-JlunrBuctuueckoe
[TporpamMupoBanue). B Hem npenmosnaraercs, 4To KaX/Iblii 4eJI0BEK UMEET HEKOTOPYIO
BHYTPEHHIOIO KapTHHY OKpPYXaloIIero MHpa, U MHOTHE IpoOJeMbl B €ro JKHU3HH
IIPOMCTEKAIOT M3-3a HEaJCKBAaTHOCTU 3TOM KapTHHBI PEAJBbHOMY IOJIOKEHHIO Ael. B
HJIIT pa3zpaboTanbl MHOIOUYUCIIEHHBIE S3bIKOBBIE TEXHUKH JUIsl U3MEHEHUS BHYTPEHHEN
mozenu. baza 3Hanuit GPT-cereil urpaer poib Takoi BHYTpEeHHEH MOJIEIH, & KOHTEKCT
JMaiora HeCeT JOTOJIHUTENbHYI0 HHPOPMAIUIO IS ee 3MEeHeHus. B ckopoM BpeMeHH
cneunanuctsl HIIII Taxoke cranyT BocTpeOOBaHHBIMHU U1 HEMPOXaKUHTa.

[[npokoe BHEPEHNE HEHPOHHBIX CETEW Ha OCHOBE 0OOJIBIION S3bIKOBOM MOJENIHU B
IPAKTUKY HPHUHATHA PEUICHWH COLMAIbHOIO  YIPABJICHUS HAYMHAET HECTH
JOTIOJTHUTEIbHBIE YTPO3bl. [IoMrMO OOBIYHOTO B3JI0Ma KOMITBIOTEPHBIX MPOTPAaMM OHH
CTaHOBATCS IIOJIBEP>)KEHHBIMH aTaKaM I0CPEICTBOM HEHPOXaKHUHIa. ATaKu IIOCPEICTBOM
YIIOBOK TEOPHUM apryMEHTAIlMd MOTYT Ja)ke OBITh aBTOMATH3UPOBAHBI, TaK KaK OHHU
UCIOJIB3YIOT BIOJHE KOHKPETHBIE IA0JOHBI TAKUX YJIOBOK. 3aJjau, KOTOPbIE MPU3BaHBI
pemaTh NOJOO0HBIE aTaKW MOTYT 3aKIIOYaThCs HE B IMPHHATHU OYEBHIHO JIOKHBIX
YTBEP)KJICHHUM, MOAOOHBIX HAIIeMy HNpPHUMEpPY, a B IPUHATHH HE CaMbIX ONTUMAJIbHBIX
pemeHui Ui IOJIB30BAaTENs, HO BBIFOJHBIX JUIA arakyrouiero. Ilepenposeputsb
IIPAaBWJIBHOCTh IIPUHSATOIO pEIIEHHs HE MPEACTaBISAETCS BO3MOXHBIM, TaK Kak
HEIpOHHAas CeTh B IPUHIUIIE HA CIOCOOHA IIPEJCTAaBUTh X0 CBOMX PACCYXACHUI, HAa UTO
U paccuuThiBaeT aTakyromuii. Helipoxakuur ¢ ucnons3zoBanuem texnuk HJIII ve menee
KOBApeH, XOTs U HE TaK JIETKO aBToMaTu3npyem. Helipoxakepsl, BiaaJeroniue TEXHUKaMU
HIJIII, MmoryT B py4HOM pexxuMe OoJiee He3aMeTHO OpaTh HEHPOCETH MOJ] CBOM KOHTPOJIb
U MOABOJUTH UX K TpeOyeMbIM pemieHusM. MHbIMHM cioBaMu, B Onukaiiiiee BpeMs Y
B3JIOMILIMKOB IIPOrpamMM IIOABUTCS M HAYHET pPa3BUBATbCA HOBOE HAIPaBICHUE
UCCJIEIOBAaHUM M MPAaKTHYECKOro npuMeHeHus. OCTaHOBUTH 3TO HEBO3MOXKHO. JTO
nepcreKTHBa Oinxaiiiero OyayIiero.

SAKIFOYEHHUE

1. HaGmromaeMblil a)knoTak BOKPYTI HEMpPOHHBIX CETE€H — ATO 3JEMEHT arpecCHUBHOU
peKJIaMHON KOMIIaHUM CO CTOPOHBI OM3HECa, MOCTIEITHO MOHETU3UPYIOLIETO TaleKui
OT COBEpILIEHCTBA ITPOJIYKT.

2. MBpl Tak e ganexu ot co3nanus MU, kak u npexne. bonpiime s36IK0BbIE MOJEIN —
TYNIUKOBOE HarpasiieHus co3nanus GAl B cuiny mpucymmx UM NPHHIMIHAIBHBIX
OTpaHUYECHUN.

3. VYposenb unremtekryaabHocTH ChatGPT sBasieTcs JOJOTMYECKHM WM OMUPACTCS
JIMIIB Ha OOJIBIINE BHIYMCIUTENBHBIE BO3MOKHOCTH COBPEMEHHBIX KOMITBIOTEPOB IS
poBeJeHUsT Tmepedopa TEKCTOB M CJIOB  sI3bIKa, 4YTO CO3JaeT HIUTIO3HIO
MHTEJJIEKTYaJIbHOCTH, HO €l HE CHHOHUMMYHO.

4. be3nyMHOE BHEIPEHHE HEMPOHHBIX CETeH B MPAKTHKY MPUHATHSA YIPaBIEHYECKUX
peLIeHU HECET JOMOIHUTENbHbBIE PUCKU OBITh MO/IBEPKEHHBIMU HEHPOXAKHUHTY.
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Abstract

This paper assesses the arguments of Emily M. Bender, Timnit Gebru, Angelina McMillan-Major and
Margaret Mitchell in the influential article “On the Dangers of Stochastic Parrots: Can Language Models
Be Too Big?” These arguments disputed that Language Models (LM) can communicate and understand. In
particular, I discuss the argument that LMs cannot communicate because their linguistic productions lack
communicative intent and are not based on the real world or a model of the real world, which the authors
regard as conditions for the possibility of communication and understanding. I argue that the authors’ view
of communication and understanding is too restrictive and cannot account for vast instances of
communication, not only human-to-human communication but also communications between humans and
other entities. More concretely, I maintain that communicative intent is a possible but not necessary
condition for communication and understanding, as it is oftentimes absent or unreliable. Communication
need not be grounded in the real world in the sense of needing to refer to objects or state of affairs in the
real world, because communication can very well be about hypothetical or unreal worlds and object.
Drawing on Derrida’s philosophy, I elaborate alternative concepts of communication as the transmission
of an operation of demotivation and overwhelming of interpretations with differential forces, and of
understanding as the best guess or best interpretation. Based on these concepts, the paper argues that LMs
could be said to communicate and understand.

Keywords: Language Model; Stochastic Parrot; Communication; NLU; ChatGPT,;
Derrida
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OO0m1aroTcs J4 A3LIKOBBIE MOJAEan?
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AHHOTANUA

B at0it cTatee oneHnBaroTcst aprymeHTsl Omumn M. bernep, Tumaut ['ebpy, AHmKenHE MakMIIIIaH-
Meimxop 1 Mapraper Mutuenn B BIMATENIbHON cTaThe “OO0 OMAaCHOCTAX CTOXACTUYECKUX IOMYTraes:
MoryT 11 SI3bIKOBBIE MOAETH OBITh CIUIIKOM OONBUIMMHU?” DTH apryMEHTHI CTaBHIIM O]l COMHEHHE TOT
¢axr, urto s3p1kOBBIE MOy (LM) MoryT oOmiarThbest ¥ MOHUMaTh. B yacTHOCTH, 51 00CYK/1al0 apryMeHT O
TOM, YTO SI3BIKOBBIC MOJIENIM HE MOTYT OBITh KOMMYHHUKAaTHBHBIMH, IIOTOMY YTO HX JIMHTBUCTHYECKHE
MIPOM3BECHUS JIUIICHHI KOMMYHHUKATUBHON HAIIPaBICHHOCTH M HE OCHOBAaHBI Ha PEAJIbHOM MHpE WU
MOJICJIM PeajbHOr0 MHUpA, KOTOPHIE aBTOPHI PACCMaTPUBAIOT KaK YCIOBUS BO3MOXKHOCTH OOIICHHS H
MOHUMaHHMs. 5| yTBep)Kaato, 9TO aBTOPCKUH B3I HA KOMMYHHKAIMIO ¥ TOHUMAaHHE SIBJISICTCS CITUIIKOM
OTPAaHWYNTEIHHBIM U HE MOXKET OXBAaTUTh OOIIMPHBIE CIIy4an KOMMYHHKAIINH, HE TOJIHKO KOMMYHHUKAIIUH
MEXy JIIOAbMH, HO ¥ KOMMYHHKAIIUM MEXIY JIOJbMH M JIPYTHMMHU CYIIHOCTSIMU. bojee KOHKpeTHO, s
YTBEPXKIat0, YTO KOMMYHHKAaTHBHOE HAMEPEHHUE SBISETCS BO3MOXHBIM, HO HE HEOOXOJMMBIM YCIIOBHEM
JUIsl OOIIEHHS W TMOHMMAaHUs, MOCKOJBbKY OHO YacTO OTCYTCTBYET WJIM HEHaJe)kHOo. KoMMyHUMKanmusi He
00s13aTeNbHO T0JKHA OBITH OCHOBaHA HA PEaJbHOM MHPE B TOM CMBICHIE, YTO OHA JOJDKHA CCBHIIATHCS Ha
O0OBEKTHI WU TOJIOKEHHUE JIeNl B PEalbHOM MHpPE, IOTOMY YTO KOMMYHHKAIIMS BIIOJHE MOKET KacaThCs
TMIOTETUYECKUX WIM HEpealbHbIX MHPOB M 00bekToB. Omnwupasch Ha Quiocopuro Jeppuusl, s
pa3pabaTbiBar0 aJbTepHATHBHbIE KOHLENIIMA KOMMYHHUKAIIMH KaK Mepefady OoIeparuy JeMOTHUBAIUK U
TIOJaBJICHUS] MHTEPIIPETAN pa3IMYHBIMU CHJIAMHM, a TakKe MOHMMAaHMS KaK HawmIyd4iled JOTrajku WIN
Hammyuied uaTepnperanui. OCHOBBIBAsCh HA 3THUX KOHIETLHUAX, B CTAThE YTBEPKAACTCS, YTO MOXKHO
CKa3aTh, YTO S3bIKOBBIE MOJIEIH, IEpeJat0T HHYOPMAIHIO U TOHUMAIOT.

Karouesnle cioBa: f3nikoBas mojenb; Oomenne; NLU; ChatGPT; bonbmme S3pIK0BBIE
MOJEIHA
Juist untupoBanus: Perez Leon, R. (2024). Do Language Models Communicate? Communicative Intent

and Referent from a Derridean Perspective // Technology and Language. Ne 5(2). P. 40-56.
https://doi.org/10.48417/technolang.2024.02.04
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INTRODUCTION

In 2021, Emily M. Bender, Timnit Gebru, Angelina McMillan-Major and Margaret
Mitchell published a paper titled “On the Dangers of Stochastic Parrots: Can Language
Models Be Too Big?” highlighting some of the ethical, political, environmental, financial
and social problems of training LMs with enormous amounts of indiscriminate data and
using them for numerous purposes. Among these various problems, the authors identified
the mischaracterization Al developers make of LMs based on the performance of “LMs
[... in] tasks intended to test for natural language understanding (NLU)” (Bender et al.,
2021, p. 615). Basically, developers have tested LMs in different evaluations intended to
measure “language understanding and/or commonsense reasoning” (p. 615) such as the
General Language Understanding Evaluation (GLUE), the Stanford Question Answering
Datasets (SQUAD) and the Situations with Adversarial Generations (SWAGQG).
Significantly, LMs such as BERT have obtained remarkably high scores in these tests
leading developers to characterise them as “‘[...] language understanding systems’” (615)
and their operation as “machine comprehension” (Bender and Koller, 202, p. 5185). The
authors, however, emphatically claim that “no actual language understanding is taking
place in LM-driven approaches to these tasks” (Bender et al., 2021, p. 615). Their claims
have resulted in a lively discussion, fired up by the appearance of ChatGPT in late 2023
fired up and spilling over to disciplines outside Al and machine learning,* making the
paper a remarkably influential criticism of LMs with the added feat of having coined the
term ‘stochastic parrot’? to critically refer to LMs more generally.

In a previous paper, “Climbing towards NLU: On Meaning, Form, and
Understanding in the Age of Data” (Bender and Koller, 2020), Emily M. Bender and
Alexander Koller clarify the key concepts and arguments at the basis of the emphatic
claim that LMs cannot understand language. Within the context of communicative
exchanges in particular, Bender and Koller affirm that LMs cannot communicate because
their linguistic productions lack communicative intent and reference to the real world,
and cannot understand because they are trained to manipulate the form but not the
meaning of language. In this paper, | first unpack and clarify Bender et al.’s concepts of
communication and understanding in communication. Drawing on Jacques Derrida’s
philosophy, I then raise a number of questions regarding the necessity of communicative
intent and reference to the real world underpinning their concept of communication, and
the idea of understanding as retrieving meanings. Next, taking recourse again to Derrida’s
deconstruction | advance a concept of communication that retains the idea of transporting,
transmitting, and production of signs while dispensing with the necessity of
communicative intent and reference to the real world. This less restrictive concept does
allow answering the question of whether LMs communicate and understand in the
affirmative.

L A quick look at the statistics of this paper on Google Scholar shows that it has been cited over 3500 times
in disciplines ranging from legal studies to education studies, from linguistics to environmental studies.

2 The term ‘stochastic parrot” was the Al-related word of the year 2023: https://americandialect.org/wp-
content/uploads/2024/01/2023-Word-of-the-Year-PRESS-REL EASE .pdf
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LANGUAGE MODELS AS STOCHASTIC PARROTS

The authors of “On the Dangers” outline three requirements of “human language
use” without which communication could not take place: a) it happens between
individuals who hold beliefs and other mental states —that is, they have attitudes towards
propositions, for example, holding them true or not, desiring they were the case or not,
etc.; b) they “share common ground and are mutually aware of that sharing (and its
extent)” (Bender et al., 2021, p. 616); ¢) they use language to “convey” a “communicative
intent” (p. 616). Condition (a) presupposes fully fledged language users, who feel at home
in the business of linguistic exchange, and have had many such exchanges whereby they
have formed a more or less coherent system of beliefs and other mental states. Condition
(b) suggests that those partaking in the communicative exchange share a common world,
namely “the real world the speaker and listener inhabit together” ‘“against” which they
can test the “truth” of their “interpretations” (Bender and Koller, 2020, p. 5187). The
authors maintain, furthermore, that those participants in the communicative exchange are
aware that they share a real world and the extent to which they share it. Finally, condition
¢) presupposes that individuals engage in communicative exchanges “for a purpose,”
namely, “in order to achieve some communicative intent” (p. 5187). Communicative
intent can be defined generally as wanting one’s speech or writing to do something, for
example, inform, request, make another laugh, release frustration or anger, among many
others. People’s intentions can be achieved through numerous means, and one of them is
to use language in either spoken or written form. Speakers and writers choose some
particular strings of words, then, that they think will allow them to communicate what
they intend to communicate. In this picture, the linguistic articulation of the
communicative intent carries ‘meaning’ — what the speaker means to say. That is, what
makes a particular string of words meaningful is that the string was chosen with the
expectation that it will do what the speaker or writer intends to do.

Understanding in communication, in turn, consists in “the process of retrieving
[communicative intents] given [some strings of words]” (Bender and Koller, 202, p.
5187). Such retrieval requires the “ability to recognise interlocutors’ beliefs [...] and
intentions [...] within context” (Bender et al., 2021, p. 616). In the process of
understanding, the speaker/writer and interpreter are busy assigning words with meanings
and attributing beliefs and other mental states to each other, and correcting these
assignments and attributions until they both appear to ‘get the other’ and behave as
expected in response. “Human-human communication”, they continue, “is a jointly
constructed activity” (p. 616). This holds true not only for spoken language where speaker
and interpreted are co-present, but also for written language where even “if we don’t know
the person who generated the language we are interpreting, we build a partial model of
who they are and what common ground we think they share with us and use this in
interpreting their words” (p. 616).

Based on this normative framework, Bender et al. answer the question of whether
LMs can understand language and communicate, which, given its content, inevitably
leads to the foregone conclusion that they do not. Firstly, LMs’ linguistic production is
not meaningful because the strings of words they produce convey no communicative
intent. LMs, the authors state, “only have success in tasks that can be approached by
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manipulating linguistic form” (Bender et al., 2021, p. 610) understood as “any observable
realisation of language: marks on a page, pixels or bytes in a digital representation of text,
or movements of the articulators” (Bender and Koller, 2020, p. 5187). The authors oppose
form to meaning, which expresses itself in the linguistic articulation of a communicative
intent. Not having communicative intent means that LMs do not want to do something
with the strings of words they produce; rather, their linguistic outcomes are based on
certain probabilistic operations. To clarify this, the authors explain how LMs produce the
strings of words they do. To start with, the term language model (LM) “refer[s] to systems
which are trained on string prediction tasks: that is, predicting the likelihood of a token
(character, word or string) given either its preceding context or (in bidirectional and
masked LMs) its surrounding context” (Bender et al., 2021, p. 611). N-gram models’
predictions were simpler because they were restricted by number of characters,
directionality and horizontality of cues: “traditional n-gram LMs can only model
relatively local dependencies, predicting each word given the preceding sequence of N
words (usually 5 or fewer)” (p. 616). Coming after n-gram models, transformer models
do not have previous restrictions, and are able to articulate language with impressive
naturalness, “produc[ing] text that is seemingly not only fluent but also coherent even
over paragraphs” (p. 616). LMs’ predictions are based on the data they are ‘trained’ with,
allowing them “to perform apparently meaning-manipulation tasks such as
summarisation, question answering, and the like” (p. 612) with notable success as they
have excelled in numerous language understanding and common sense reasoning tests (p.
615). These successes, the authors insist, are technical, probabilistic rather than
communicative successes. Bender and Koller affirm, “far from doing the ‘reasoning
ostensibly required to complete the tasks, they [are] instead simply more effective at
leveraging artefacts in the data” (Bender and Koller, 2020, p. 5186). In other words, they
just shuffle data without comprehending what it is that they are shuffling or that they are
shuffling it. This is shown in the fact that when they are trained with deliberately opposing
data that contradict or negate some of the data they already have, their performance “falls
to significantly below chance” (p. 5186).

Secondly, LMs’ linguistic productions are “not grounded on [...] any model of the
world, or any model of the reader’s state of mind” (Bender et al., 2021, p. 616). For these
authors, not having a world seems to suggest that these language models “have never
observed” or otherwise interacted in any way with “the real world” (Bender and Koller,
2020, p. 5188). Having never interacted with the world, LMs cannot engage in any kind
of meaningful linguistic behaviour with others at all because they do not have beliefs
about the world nor can they attribute beliefs to speakers much less ‘model’ another’s
‘state of mind.” The authors conclude, “contrary to how it may seem when we observe its
output” a language model is “a system for haphazardly stitching together sequences of
linguistic forms it has observed in its vast training data, according to probabilistic
information about how they combine, but without any reference to meaning: a stochastic
parrot” (Bender et al., 2021, p. 616-617). There is no reference to meaning because, as
said, the strings of words they produce are “not grounded in communicative intent, any
model of the world, of any model of the reader’s state of mind” (p. 616).
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This conclusion might appear obvious, and it does seem so to the authors of “On
the Dangers.” Yet, when we attend to how individuals interact with LMs, the authors find
that it is not all that obvious. Looking at the side of human beings in their exchanges with
LMs, the authors identify human beings’ “tendency” to regard LMs’ linguistic production
as meaningful, as carrying communicative intents, which further contributes to the
misrepresentation of LMs as natural language understanding models®: “the tendency of
human interlocutors to impute meaning where there is none can mislead both NLP
researchers and the general public into taking synthetic text as meaningful” (Bender et
al., 2021, p. 611). It is the “tendency” to attribute communicative intentions to others, the
first of which is the intention of being understood which LMs lack but human beings
misattribute to LMs. But this tendency goes much further, for by attributing
communicative intent, human beings are attributing mental states to LMs along with a
model of the world, and, what is more, a similarity to themselves, which is something
human beings do in their communicative exchanges generally and insofar as they engage
in communicative exchanges. The authors regard these attributions as “an illusion arising
from our singular human understanding of language” (p. 616). Despite this blatant
illusion, human beings, the authors continue, are “very willing... to attribute
communicative intent even if the originator of the signal is not an entity that could have
communicative intent” (Bender and Koller, 2020, p. 5187). Their ‘willingness’, however,
is unwarranted.

RECONSIDERING COMMUNICATIVE INTENT AND REFERENCE AS
CONDITIONS OF COMMUNICATION AND UNDERSTANDING

After this brief clarification of the concepts and arguments presented in “On the
Dangers,” it should be clear that this framework is evidently applicable only to human-
to-human linguistic exchanges, specifically involving adult humans. It fails to account for
entities capable of producing strings of words but lacking beliefs, intentions and
interactions with the human world such as certain animals and machines. This concept of
communication is overly restrictive not only because it excludes entities other than
humans, but also because it only captures certain instances of human-to-human
communication. In the following discussion, | problematise the premises and concepts of
the authors’ arguments from the perspective of Jacques Derrida’s philosophy, particularly
focusing on the two main conditions of communication and understanding in
communication: communicative intent and model of the world. Then, | articulate
alternative concepts of communication and understanding in order to revisit the question
of whether LMs and chatGPT communicate.

a) Communicative intent

The conceptual and argumentative framework presented in the previous section is
explicitly based on the Gricean model of communication (Bender and Koller, 2020, p.
5187), where intentions play a decisive role in the entire communicative process, from
the selection of strings of words or noises to how the communicative process itself unfolds

3 LMs’ developers are also responsible for this confusion, for they tend to describe LMs as ‘understanding’.
Cf. Bender and Koller, 5185-5186.
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and whether the communication can be deemed successful. A version of this view is
largely accepted by philosophers of language in the analytic tradition from Searle to
Davidson, albeit with some important differences (Searle, 1977; Davidson, 1992). For
Bender et al., communicative intent or communicative intention presupposes a person
deliberately initiating a communicative exchange with the purpose of doing something or
affecting the interpreter in a particular way. This purpose is their communicative intent,
and it makes the strings of words or noises in a linguistic exchange meaningful insofar as
these strings were selected as a means to achieve the desired effect on the interpreter.

Derrida notes, however, that no such person imbuing a string of words or noises
with communicative intent is necessary for signs to be meaningful and have the expected
effects on interpreters. More generally, no communicative intent is necessary for signs to
be meaningful. Signs should be able to function, that is, to be interpretable in meaningful
ways, even if the producer of the signs is not present or has never existed. “A mark,” he
says, is “a sort of machine which is productive in turn” and “must continue to ‘act’ and
to be readable even when what is called the author [...] no longer answers for what he
has written [...] be it because of a temporary absence, because he is dead, or because he
has not employed [...] the plenitude of his desire to say what he means” (Derrida, 1988,
p. 8). This is possible, Derrida continues, because, in order to be such, signs have to be
repeatable, that is, any sign can be weaned from its putative or otherwise context of
production and placed in an altogether different context without hindering its possibility
of being meaningful.

In his response to Derrida’s “Signature, Event, Context,” Searle takes up and
discusses this argument. Although he agrees with the repeatability of signs, he disagrees
with the conclusion Derrida draws from it (Searle, 1998, p. 201-202). He concedes that
even if it were the case that no producer is necessary for a meaningful communication,
understanding and interpreting signs would still require assuming a communicative intent
“because a meaningful sentence is just a standing possibility of the corresponding
(intentional) speech act” (Searle, 1998, p. 202). Understanding, he says, is just “knowing
what linguistic act its utterance would be a performance of,”, even if there was no actual
utterance. In these cases, strings of words or noises are meaningful and can, thus, be
presumed to have communicative intent if they follow the rules of language. “To
understand it [a speech act], it is necessary to know that anyone who said it and meant it
would be performing that speech act determined by the rules of language that give the
sentence its meaning in the first place” (Searly, 1998, p. 202, my emphasis). In other
words, Searle maintains that it is through the rules of language that a hypothetical
communicative intent can be articulated. For example, when a chat bot produces the lines
‘Provide your name, email address and order details’ in an automated way, there is no
actual individual imbuing these phrases with communicative intent. However, the use of
the imperative directs the interpreter to the rules governing imperatives, from which an
intention can be inferred. Specifically, the intention in this example is to be authoritative
and to prompt the interpreter to comply by providing the requested information. It is rules
of language — or conventions, as Searle sometimes calls them — that confer intent or
purpose to spoken or written marks, thereby rendering them meaningful. It is through
these rules that a communicative intent can be discerned. In contrast to the view of
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communicative intent advanced by the authors of “On the Dangers,” Searle’s concept of
communicative intent does not necessarily involve an actual person intending to convey
a meaning by selecting the strings of words or sounds that are most likely to articulate
that intent. Instead, it is regarded as a “strategy of understanding” — a helpful
presupposition that facilitates the interpretation and comprehension of written and spoken
marks (Searle, 1998, p. 202).

Searle’s way of sidestepping Derrida’s argument dispenses with the necessity of a
producer of communication without sacrificing meaningfulness and communicative
intent. However, inadvertently, his position seems to align more closely with Derrida’s
and further from Bender et al.’s, as both Searle and Derrida agree that actual individuals
or, more broadly, human beings linguistically articulating communicative intents are not
essential for communication to occur. This agreement challenges Bender et al.’s first
condition of communication, which states that communication occurs between
individuals possessing beliefs and other mental states. Derrida would also agree with
Searle’s assertion that intention is a presupposition orienting interpretation and
understanding rather than the necessary key to interpretation and understanding when he
says, “the category of intention will not disappear, it will have its place, but from that
place it will no longer be able to govern the entire scene and system of utterance”
(Derrida, 1988, p. 18) Bender et al. would actually perceive Searle’s way of salvaging
communicative intent when applied to LMs as part of the problem, for the
mischaracterisation of LMs as language understanding systems is fostered partly by
presupposing and attributing communicative intent where there is none.

Searle’s position shifts our focus towards the interpreter rather than the speaker or
initiator of communication. From the interpreter’s perspective, whose first task is
deciphering the communication, communicative intent, as mentioned earlier, is possible
but not necessary, and functions as a presupposition assisting in interpreting linguistic
productions. The crux of Searle’s viewpoint lies in the rules of language, particularly
grammar as logical syntax, whose correct usage aids in articulating an intention which
may or may not have been actual. This view is, however, fairly easy to question, for the
idea that language use requires knowing or even applying grammar correctly is
unwarranted. Language acquisition and use are primarily practical and occur without the
explicit need to learn grammar rules. Furthermore, using language ‘incorrectly’ from a
grammatical standpoint does not necessarily hinder communication as it is common to
successfully interpret speech containing grammatical errors.

Derrida delves into this topic, discussing not just isolated grammatical errors, but
agrammaticality — instances where there is no longer “‘logical’ language” (Derrida, 1988,
p. 11) Even these cases, Derrida affirms, need not compromise communication. The
reason is that since cases of agrammaticality “[f]or instance, ‘the green is either’ or
‘abracadabra’”, he says, “do not constitute their context by themselves, nothing prevents
them from functioning in another context as signifying marks” (p. 12). This underscores
Derrida’s initial argument that in order to function and continue to be interpretable and
meaningful, signs have to be capable of separation from their context of inscription. Thus,
‘the green is either’ could be inscribed in semantic or real contexts where it could be
meaningful. Derrida’s argument here challenges the necessity of rules of language for
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communication and understanding in communication. This does not imply that language
rules are never useful in interpretation; rather, they are not a sufficient and necessary
condition of communication and understanding.

Bender et al. could strengthen their position by drawing on Davidson’s reflections
on language use and communicative exchanges. In Davidson’s work, they could find an
alternative defence of intentions in communication based on another, arguably more
important, function of intentions. He affirms that “[t]he necessary presence of intentions
would be significant, since it would give content to an attribution of error by allowing for
the possibility of discrepancy between intention and accomplishment” (Davidson, 1992,
p. 259). Speakers initiate communicative exchanges not necessarily with a single
intention as they likely aim to convey something to provoke a response or behaviour,
which in turn may lead to further outcomes. However, we can narrow down this array of
intentions to the primary and fundamental intention of being understood. It is possible
though that this intention is not fulfilled. For various reasons, such as the speaker
incorrectly assuming that the listener would grasp crucial cues, misinterpreting the
context, or misjudging the listener’s knowledge or willingness to interpret in certain ways,
the chosen words or sounds may fail to achieve the intended communicative effect. In
such situations, intentions serve to highlight the discrepancy between intention and actual
outcome of the communication, ranging from explicit acknowledgement of
misunderstanding to the disparity between the behaviour the speaker anticipated and the
actual response from the listener. Davidson argues that without communicative intent,
there would be no means of spotting errors, i.e., unsuccessful communications. Or, more
consequentially, there would be no mistaken interpretations as any interpretation would
probably be good enough.

We could ask, however, is it not rather common that we cannot test our
interpretations against the speaker’s/writer’s intentions? In Davidson’s picture, the
speaker and interpreter are facing one another, which vastly facilitates testing the
interpretation. However, it does not guarantee that an error, if there is one, will be spotted
because it might be the case that the speaker, as Derrida affirms, “has not employed his
absolutely actual and present intention or attention, the plenitude of his desire to say what
he means” (Derrida, 1988, p. 8), or has conflicting intentions or is not fully conscious of
his intentions and cannot respond for what he has said or written. Testing interpretations
becomes even more challenging in various cases of communication, such as reading the
newspaper, listening to someone’s voice message, interpreting the work of a long
deceased author, perusing personal journal entries of years past, and the list could go on.
In these cases, interpreters cannot double check their interpretation against the intentions
of the speaker/writer. If intention were the norm of interpretation, we would have to
acknowledge that misinterpretation is highly possible, and probably factually common,
for it is simply not an element that can be relied upon in all cases of communication,
either because it is factually absent or because the communication was not intended with
full attention, among many other possible reasons. This does not mean that intention, if
there is one, can never serve as a guiding post orienting interpretation and aiding in
identifying errors of interpretation. At times, it may serve this purpose. As suggested

48
soctech.spbstu.ru



Technology and Language Texnomnoruu B uadocdepe, 2023. 5(2). 40-56 ﬂ
—

before, however, it cannot be regarded as a necessary condition for communication and
understanding in communication.

In this section, | have discussed intentions as a condition for communication on
various grounds: because communication is to have a purpose, because it serves as a
‘strategy of understanding’ or presupposition orienting understanding, and because it
functions as a norm sanctioning interpretation, which closely aligns with Bender et al.’s
definition of understanding as ‘retrieving communicative intent’. If we consider, in
relation to the first of these grounds, that the primary purpose or intention of
communication is to be understood, then all of these grounds emphasise the role of
intentions for the possibility of understanding, that is, for the possibility of a successful
interpretation of what is communicated. Here, understanding means successful
interpretation where intended meaning matches interpreted meaning. Drawing from
Derrida’s views, however, | argued that this matching cannot be deemed necessary
because the process of matching presupposes an intention which may or may not be
present and reliable. Thus, it would be useful to rethink the concept of understanding in
communication in such a way that it is not defined necessarily by this matching. More
concretely, it should be a concept of understanding that does not necessarily consist in
the fulfilment of intention insofar as communicative intent may or may not be present and
reliable, and that may rely on semantic and real contexts without regarding them as fixing
interpretation. Such a concept of understanding could probably be characterised as our
best guess about what the communication is about and aims to cause. It is a guess because
there is no single factor that interpretation can rely upon in all cases and with full
certainty. But it is the best guess because factors such as possible intentions, possible
contrasting the interpretation with the speaker’s intention, rules of language, semantic and
real context, previous experiences of communication, etc., can sometimes assist to a
greater or lesser degree in orienting interpretation, and which can be appealed to to justify
one interpretation over another.

This concept of understanding is less restrictive than Bender et al.’s and, I want to
say, more immediately applicable to beings other than human beings such as animals and
LMs. Focusing on LMs, Bender et al. state that LMs can neither mean something nor
retrieve meaning, that is, they can neither communicate nor understand because their
linguistic outputs are the result of probabilistic operations indicating the likelihood —not
the meaningfulness- that certain strings of words follow the input. Yet, when
understanding is defined not as meaning retrieval, matching of intended and interpreted
meaning, or strict grammar rule following, but rather as the best guess, namely, as the
most probable interpretation, could not LMs be said to understand in this sense? Before
discussing this question, I would like to move on to the second condition of
communication and understanding at the basis of Bender et al.’s emphatic claim that LMs
can neither communicate nor understand in communication.

b) The real world or a model of the world

The second condition necessary for communication and understanding in
communication, as discussed by Bender et al. in “On the Dangers” is what they term ‘a
model of the world.” Bender and Koller do not talk about the model of the real world but
rather about the real world, so | will treat them interchangeably for the time being. The
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‘real world’ or ‘the model of the real world’ has two interrelated functions in Bender and
Koller. Firstly, it is that which communications are about, and, secondly, they are that
against which the truth of communications can be tested, but they focus exclusively on
the former. The bulk of my criticisms rest on the fact that Bender et. al. and Bender and
Koller provide insufficient reasons to restrict the scope of communicational topics to
objects in the real world. In addition, I argue that LMs can be said to have a model of the
world.

In “On the Dangers”, the model of the world is vaguely referred to as the “common
ground” which speakers/writers and interpreters share (Bender et al., 2021, p. 616). In
“Climbing Towards NLU: On Meaning, Form, and Understanding in the Age of Data”
Bender and Koller clarify the notion of ‘real world’ and spell out in more detail how it
features in communicative exchanges. It first appears in relation to communicative
intents: the authors maintain that “communicative intents are about something that is
outside language” (Bender and Koller, 2020, p. 5187, italics in the original). The
examples given include “Open the window! [and] When was Malala Yousafzai born?” (p.
5187, italics in the original). Communicative intents “can also be about abstract worlds,
e.g. bank accounts, computer file systems” (p. 5187). These examples are quite evidently
about something non-linguistic, in particular windows, Malala Y ousafzai, bank accounts
and computer file systems, and in this sense they could be said to be ‘outside’ language.
Bender and Koller do not mean it in this sense, though. Rather, they claim that in these
examples, “the communicative intent is grounded in the real world the speaker and
listener inhabit together” (p. 5187). They do not explain what ‘grounding’ here means,
but they do state that this grounding is at the basis of the role ‘the real world’ or ‘the
model of the real world’ performs in communicative intents. It is strange, however, that
immediately following this assertion, the authors state that communicative intents can
also be about “a purely hypothetical world in the speaker’s mind” (p. 5187), because a
purely hypothetical world in the speaker’s mind does not seem to be grounded in the real
world if ‘grounding’ is meant to signify a relation of reference whereby strings of marks
are about objects in the real world. Setting this aside for the moment, the ‘real world’ or
the ‘model of the real world’ features in yet another instance, namely, linguistic systems.

Linguistic systems “provid[e] a relation [...] which contains pairs (e, s) of
expressions e and their conventional meanings s” (Bender and Koller, 2020, p. 5187).
Conventional meanings seem to be standardised meanings, and the authors defined them
as “what is constant across all of its possible contexts of use” (p. 5187) and “an abstract
object that represents the communicative potential of a form, given the linguistic system
it is drawn from” (p. 5187). Linguistic systems also relate to the real world, which is what
seems to be described as ‘outside language.” They say, linguistic systems “connec][t]
language to objects outside of language” (p. 5187). So, in communication, the speaker is
‘grounding’ her/his speech on the ‘real world’ or the ‘model of the real world’ from two
angles: the speaker has a communicative intent grounded in the real world, which is
conveyed through the use of expressions of the linguistic system that itself is also
grounded in the real world. Now, the listener shares the real world or the model of the
real world with the speaker, and also largely (p. 5187 n 6) shares the linguistic system
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with the speaker. This twofold sharing helps the listener to retrieve the communicative
intent of the communication.

In order to illustrate the roles the real world or the model of the real world plays in
communicative exchanges, Bender and Koller describe a particular scenario. In this
scenario, two English speakers are stranded on two separate isolated islands, but luckily,
previous inhabitants of these islands left behind telegraphs that they can use to
communicate, and they start to use it routinely to have all kinds of conversations.
Unbeknownst to them, an exceptionally smart octopus living underwater finds “a way to
tap into the underwater cable and listen in on A and B’s conversations” (Bender and
Koller, 2020, p. 5188). The octopus “is very good at detecting statistical patterns” (p.
5188), so it manages to identify numerous patterns in how A and B speak. One day, the
octopus poses as B and responds to A’s messages. The question the authors ask is whether
the octopus can “successfully pose as B without making A suspicious?” (p. 5188). The
answer, they continue, depends on what the conversation is about: if A’s “utterances [...]
have a primarily social function, and do not need to be grounded in the particulars of the
interlocutors’ actual physical situation nor anything else specific about the real world” (p.
5188), then the octopus might actually manage to pull it off because in this case “it is
sufficient to produce text that is internally coherent” (p. 5188). If, on the other hand, A’s
conversation refers to something in the world, then the octopus is likely to struggle to
produce speech that is meaningful. For example, “A [...] is suddenly pursued by an angry
bear. She grabs a couple of sticks and frantically asks B to come up with a way to
construct a weapon to defend herself” (p. 5189). This task, the authors continue, “requires
the ability to map accurately between words and real-world entities (as well as reasoning
and creative thinking). It is at this point that [the octopus] would fail” (p. 5189). The
reason for the failure is that the octopus “has never observed these objects, and thus would
not be able to pick out the referent of a word when presented with a set of (physical)
alternatives” (p. 5188). The octopus has no model of the world or experience of the real
world A experiences, so its responses will be meaningless.

A couple of questions could be raised here. Firstly, the reason the octopus
statistician can only produce meaningless responses to A is that it has not experienced or
observed the world. From this, we can conclude that observation and experience are
crucial for the possibility of constructing a model of the world or grounding
communications in the real world. This is, however, evidently not always the case. A
blind person can know a lot about blue skies and be able to talk at length about them
without ever having seen blue skies. Certainly, this person could be said to have
experienced blue skies vicariously through others, but this person has certainly not
observed blue skies as such. So, observation cannot be regarded as necessary for the
possibility of having a model of the world or talking about something. Derrida discusses
this point in relation to Husserl’s first consideration of the absence of the referent. He
says, “An utterance whose object is not impossible but only possible can very well be
made and understood without its real object (its referent) being present, either to the
person who produced the statement or to the one who receives it” (Derrida, 1988, p. 10).
For example, a person could say “‘The sky is blue’” and this utterance would be
intelligible and interpretable even if neither the speaker nor the interpreter see the sky, if
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the speaker is mistaken or is lying. This is clearly not always the case, “but the structure
of possibility of this utterance includes the capability to be formed and to function as a
reference that is empty or cut off from its referent” (Derrida, 1988, p. 10-11). Without
this possibility, Derrida contends, signs would not function and be readable and
interpretable.

Secondly, Bender and Koller maintain that communicative intents, as well as
linguistic systems, are grounded in the real world, in the sense that words articulating
intents and forming expressions refer to individualisable objects in the world. Bender and
Koller are quick to make a disclaimer to the effect that this relation of reference is not a
relation of grounding truth. They state, “we should be careful not to confuse
communicative intent with ground truth about the world, as speakers can of course be
mistaken, be intentionally dissembling, etc.” (Bender and Koller, 2020, p. 5187). If the
relation of reference is not a relation intended to ground the truth of statements, then it
could be thought of as a relation of ‘aboutness’ in the sense that the objects usually
defined as constituting the world can be objects of descriptions, topics of conversation,
say. But if that is the case, then it is unclear why Bender et al. limit topics of conversation
to objects in the real world, especially because their octopus story clearly oversteps that
limit insofar as there are no octopuses versed in statistics that we know of and they have
no referent in the real world. Derrida's discussion of Husserl’s second consideration of
the absence of the referent clarifies why limiting meaningfulness to what can be referred
to in the real world is not justified (Derrida, 1988, p. 11): Husserl analyses the “absence
of the signified” ( in three instances: a) signs can be manipulated and intelligible without
them referring to anything, for example, “mathematical symbolism” (p. 11); b) “[c]ertain
utterances can have meaning although they are deprived of objective signification” (p.
11). The example Husserl gives is ‘the circle is square’. This phrase, Derrida continues,
“has sufficient meaning at least for me to judge it false or contradictory” (p. 11); ¢) “what
Husserl calls Sinnlosigkeit or agrammaticality. For instance, ‘the green is either’ or
‘abracadabra’ (p. 11). In these examples “there is no more ‘logical’ language” (Derrida,
1988, p. 11). However, these phrases can very well be placed in contexts where they will
be meaningful. These considerations show that communications do not have to be about
the real world.

Now, as noted earlier, Bender et al. talk about ‘the model of the real world® whereas
Bender and Koller about ‘the real world,” and there are reasons to think that these
expressions are not interchangeable. LMs and chatGPT can be said to lack a world and a
relation with the real world in the sense that they cannot sit down on a chair or buy a train
ticket, and so are unable to form beliefs, memories, desires, etc., about the world. Yet,
LMs and chatGPT have huge amounts of data about the world and, in that sense, they
could be said to have a model of the world. Insofar as the data they are trained with is not
tested for coherence or truth, it is probable that their models of the world are not
particularly coherent. However, neither are those of human beings, which can at best be
described as largely coherent rather than as fully coherent.
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RECONCEPTUALISING COMMUNICATION, UNDERSTANDING AND
THE MODEL OF THE REAL WORLD

A point continuously made by the authors of “On the Dangers” is that human beings
are mistaken in treating their interactions with LMs as communicative exchanges. They
regard the “tendency” to treat LMs’ linguistic productions as meaningful as an “illusion”
(Bender et al., 2021, p. 616), and a “deception” (Bender and Koller, 2020, p. 5189). The
norm against which they make these claims is the view of communication we have been
discussing, which requires utterances to be grounded in communicative intents and the
real world, and involves numerous cognitive processes like attributing beliefs, retrieving
intentions, assigning meanings to words, testing their correctness, etc., which LMs clearly
cannot do. It is worth asking, however, whether individuals’ description of their
exchanges with LMs can provide additional reason to justify a transformation of the
concepts of communication and understanding to make room for the novel forms of
interactions individuals are having with these new technologies.

In an opinion piece published in Globe and Mail, Derek Ruths states, “The way we
interact with ChatGPT is virtually identical to the way we communicate with people every
day” (Ruths, 2023). His examples are significant: “on a screen, with a small text box,
viewing a scrolling window of dialogue[, t]he standard ChatGPT interface looks like
WhatsApp, SMS, Apple Messages, and every other messaging app” (Ruths, 2023).
Indeed, the interfaces of messaging apps are basically indistinguishable from ChatGPT’s
interface which explains why exchanges with ChatGPT feel ‘virtually identical’ to many
of the communications people have with other human beings through these apps. For
younger generations, this kind of virtual exchanges, rather than face-to-face interactions,
is actually the norm not only because they are digital natives, but also because they grew
up during the COVID-19 pandemic where online communication was the predominant
mode of communication. For these younger generations, interacting with ChatGPT does
not ‘feel’ significantly different to the online interactions they have with their friends and
relatives. And it is certainly not only younger generations that ‘feel’ this way. It is not
only the similarity of ChatGPT’s interface to those of other apps that contribute to these
feelings of similarity. There are also signs which individuals would normally interpret as
indicating that ChatGPT is performing some cognitive activity: “ChatGPT even generates
little thought typing bubbles while it’s working up its response” (Ruths, 2023). Those
bubbles also appear when a real person is typing a message, regardless of whether the
person is actually doing any thinking.

In this article, | have offered reasons to support changing the concept of
communication. In particular, | argued that communicative intent should not be taken as
a condition for the possibility of communication and understanding in communication
because it is not always present or reliable in vast cases of communication, even in face-
to-face communication. This does not exclude intent tout court as it will be useful to
articulate communications and orient interpretation in some cases. A similar argument
was made regarding the real world and its grounding function. It was argued that
communication can very well be about hypothetical and illusory objects, without
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hampering meaningful interpretations. The article has also hinted at some possible ways
forward, which | briefly discuss in this last section.

We are seeking a concept of communication that does not necessarily require
communicative intent and is not necessarily grounded in the real world. Derrida finds in
Austin’s theory of speech acts a concept of communication that can meet these conditions
with some modifications. He says that in Austin’s analysis, communication acts “do not
designate the transference or passage of a thought-content, but, in some way, the
communication of an original movement (to be defined within a general theory of action),
an operation and the production of an effect” (Derrida, 1988, p. 13). The performative
utterance, Derrida continues, “would be tantamount to communicating a force through
the impetus (impulsion) of a mark.”. Moreover, “the performative does not have its
referent ... outside of itself or, in any event, before and in front of itself. It does not
describe something that exists outside of language and prior to it. It produces or
transforms a situation, it effects” (Derrida, 1988, p. 13). The performative utterance is
exemplary because, in contrast to constative utterances, it does not have to transmit a
meaning, refer to something in the world or assert some truth about objects in the world
or state of affairs in the world.

The original movement or operation Derrida talks about in the quotation is
elaborated on in the first chapter of Of Grammatology, where Derrida recounts the
transformation of the philosophical concept of language. Initially defined as a mediating
tool between subject and world, alternatively expressing the meaning intended by the
former or representing objects in the latter, language is reconceptualised as an operation
of “demotivation” (Derrida, 1976, p. 51) and “overwhelming” (p. 7) production of signs
with various degrees of repeatability (differential force). As an operation of demotivation,
the repetition of signs erodes any intention or reference (if there was one) constraining
interpretation. Demotivation and overwhelming do not render signs unintelligible or
inscrutable. Instead, by eroding the limit imposed by an intention or an object in the
world, the operation of demotivation makes signs ‘overwhelming’ in that possibilities of
interpretation (or possibilities of understanding in communication) increase potentially to
infinity. This proliferation of possibilities alters the world by expanding the realm of
possible interpretations. While some interpretations may possess more ‘force’ than others
at times, meaning they are more likely to become binding or authoritative, the
overwhelming nature of signs persists as other interpretations remain possible even if they
have less force, less chance of becoming binding or authoritative at certain times.

The differential force of interpretations derives from such factors as the possible
intention, the semantic context, the real context, the rules of language, past
communicative experiences, among others. It was said that none of these elements is
necessary for the possibility of communication and understanding, but that none of them
is excluded either, for they are all possible factors that might contribute to tipping the
interpretative balance in one direction or another. Earlier, | proposed that understanding
could be defined as ‘the best guess.” The notion of ‘guess’ is appropriate here because the
demotivated and overwhelming character of signs challenges the idea that there is only
one interpretation, the correct interpretation that can be easily retrieved by following a
sure method. Without one single interpretation, the aforementioned factors can incline
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interpreters toward one interpretation, but they don’t guarantee it. Thus, the most
interpreters can offer is a guess, their best guess, given the factors contributing to the
force of their interpretation. Defining understanding as the best guess would allow us to
regard LMs’ outputs as understanding, for their outputs are also a guess based on
likelihood rather than meaning. Finally, it was suggested that although LMs lack
experience of the real world, they could be said to have a model of the world. In their case
and in contrast to human beings, their model of the world is not a system of beliefs related
inferentially. Instead, it comprises the information, the data about the world with which
they have been trained. LMs’ outputs are based on this information, which, just like
human beings’ models of the world, is more or less coherent.

If these concepts of communication, understanding in communication, and model
of the world are accepted, then it would be possible to reconsider the question of whether
LMs communicate and understand in communication, and provide an affirmative answer.

CONCLUSION

This paper discusses Bender et al.’s and Bender and Koller’s concepts and
arguments underlying their negative answer to the question of whether LMs communicate
and understand, in particular the concept of communicative intent and model of the world
or real world. I argued that communicative intent cannot be regarded as a condition for
the possibility of communication because it is absent or unreliable in vast cases of
communication. | also argued that communication and understanding need not be
grounded in the real world if that implies limiting communication to what can be referred
to in the real world. Having discarded the necessity, although not the possibility, of these
two factors, alternative concepts of communication and understanding were elaborated.
Drawing from Derrida’s discussion of Austin’s speech act theory and his own philosophy,
the alternative concepts of communication and understanding retain the idea of
communication as transmitting and affecting. Yet, what is transmitted is an operation of
demotivation and overwhelming of possible interpretations with differential forces.
Understanding was defined as the best guess rather than as retrieving the correct
interpretation, which is aided by a model of the world defined as more or less coherent
information. Armed with these concepts, the paper advances an affirmative answer to the
question of whether LMs communicate and understand.
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Abstract

In a dialog with large language models (LLM) there is a coincidence of the addressee and addressee of the
message, so such a dialog can be called autocommunication. A neural network can only answer a question
that has a formulation. The question is formulated by the one who asks it, i.e. a human being. Human
activity in dialog with neural networks provokes thoughts about the nature of such dialog. Composing
prompts is one of the most creative parts of dialog with neural networks. But it is worth noting that a neural
network is often better at composing prompts than a human. Does this mean that humans need to develop
their questioning skills? In LLM-based dialog systems, the main value to the user is the ability to clarify
and structure their own thoughts. The structuring of thoughts happens through questioning, through
formulating and clarifying questions. Asking the right question is practically answering that question. Thus,
thanks to autocommunication, the development, transformation, and restructuring of the human "I" itself
takes place. Dialogue with large linguistic models acts as a discursive practice that allows people to
formulate their own thoughts and transform their self through autocommunication. It is worth noting that
for this kind of dialog, a certain image of the audience is normative or determinative of the material that
can be produced in response to a given question. This is because the data for model training is provided by
people, even if they do not and have never thought about it. Thus, a dialogic relationship develops between
the generated text and the questioning audience that develops all participants in the communication.
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AHHOTANUA

B auasore ¢ OosbimMu sI36IKOBBIME MojensiMu (LLM) mpoucXoauT coBmaacHHE ajpecara U aapecaHta
cOOOIIEHH s, TOATOMY TaKOil AUAJIOr MOXKHO Ha3BaTh ayTOKOMMYHHUKanuei. HefipoceTh MOXET OTBETUTH
TOJIBKO Ha BOMNPOC, UMEOLIHH (HopMyTHpoBKy. DopMyIHpyeT BOIPOC TOT, KTO CIIPAIIMBAET — TO €CTh,
4eJloBeK. AKTHBHOCTh YeJIOBEKa B AMAIOre C HEHPOCETSAMHU MPOBOIMPYET HA Pa3MBIIIICHUS O MPUPOAE
takoro auanora. CocraBiieHHE TPOMITOB SBISETCS OJHOW W3 CAMBIX TBOPYECKHX YacTedl OOLICHUS
c HeifpoceTsamu. Ho, cTONT OTMETHTH, YTO HEHPOCETh 3a4acTyro Jy4Ile CHPABISETCS C COCTaBICHHUEM
IPOMIITOB, YEM YEIOBEK. 3HAYMT JIU 3TO, YTO 4YEJIOBEKY HEOOXOAMMO pa3BUBAaTh CBOM HABBIKH
BoIpomanus? B 1uanoroseix cucremax, nocTpoeHHbIX Ha LLM, 0ocCHOBHOM IEHHOCTBIO [UIS ITOIb30BATENS
ABISIETCS BO3MOXKHOCTB IIPOSICHUTB U CTPYKTypHpPOBaTh COOCTBEHHBIE MBICHU. CTPYyKTYpHpOBaHHUE
MBICIICH TIPOMCXOAWT Uepe3 BOINpOIIaHWe, 4epe3 (OPMYJIHPOBKY M YTOYHEHHE BOIIPOCOB. 3alaTh
NPaBWIBHBIA BOIPOC — 3TO YK€ NMPAKTHUECKW OTBETUTH HA 3TOT Bompoc. Takum obOpaszom, Omaronmaps
ayTOKOMMYHHUKAI[UH IIPOUCXOAUT PA3BUTHE, TPAHCHOPMAIIHsI, TEpPeCcTpoiika camoro “S” yenoseka. J{uamor
¢ OOJIBIIMMU JTMHTBUCTHYECKUMH MOJIENIIMH BBICTYIIAET TUCKYPCUBHOM PAKTHUKOM, TO3BOJISIOIMIEH JTIOIIM
(hopMyIMpOBaTH CBOM COOCTBEHHBIE MBICIIM U TPAHCPOPMHUPOBATH CBOE “SI” Yepe3 ayTOKOMMYHHKAIHUIO.
CTOUT OTMETHTB, YTO JJIsl TAKOTO JIAiora OIpeAeIeHHbIH 00pa3 ay IMTOPHUH SBJISETCS HOPMUPYIOIINM HITH
OTIpEIeNAIONINM TOT MaTePHaJl, KOTOPBIH MOXHO MOJTYYHUTh B OTBET Ha 3aJJaHHBIH BOIIPOC. DTO IPOUCKOAUT
MOTOMY, YTO JaHHBIE AJIsI 00y4eHHUs MO/IeIe! PeAOCTABIAIOT JIFOIH, JaXKe €CIIM OHHM HE 3aTyMBIBAIOTCS
HHUKOT/Ia HE 3ayMbIBaJICh 00 3ToM. Takum 00pazoM, MEXIy TeHEpHPYEMBIM TEKCTOM M BOIIPOIIAIOIICH
ayJIUTOpHEH CKJIAABIBAIOTCS JWAJOTHYECKHE OTHOMICHHs, KOTOPHIE pa3BHBAIOT BCEX YYaCTHUKOB
KOMMYHHUKAINH.

KiroueBbie caoBa: LLM, AyrokommyHukanusi, VCKyCCTBEHHBI HWHTEIIEKT,
ABtopctBo, KommyHnukanus, J{uanor
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INTRODUCTION

Communication with a neural network is a person’s communication with oneself
because a neural network can only answer a formulated question, a question that is asked
to it in one form or another. It would be simplistic to say that we as humans lose something
important from communicating with Large Linguistic Models (LLMs). Rather, we are
entering into a dialogue of a different quality, of a different order. What are the specific
features of this dialogue? What is the scope of this dialogue? There is no doubt that
written or oral communication with neural networks raises reflections on the nature of
communication, authorship, and identity.

A new way to ask questions to neural networks can be presented as
autocommunication when the addressee and sender of the message coincide. At the same
time, if earlier autocommunication was manifested in channels created according to the
“I —I” model, today we see that in social networks, and even more so in dialogue systems
created based on neural networks, channels that were initially created are used for
autocommunication for communication according to the “I — He” model. For example,
the interactive chatbot model itself initially assumes that the user communicates with
some external authority, receives information, and answers queries. And in the case of
dialogue systems created based on neural networks, the main value for the user is the
opportunity to clarify their own thoughts and structure them.

Using generated text as your own is an inherently disastrous idea. First, any large
linguistic model often produces very dense text as its answer. This is a kind of wall of
text that you can’t get close to. The wall of text is too correct, overly correct, annoyingly
correct. A person does not write so precisely, does not thoroughly clarify every detail. A
person writes unevenly — and the text is “living,” “breathing.” And the reader feels this,
even if he cannot explain what exactly in the generated text confuses him. Accordingly,
he weakens his attention and stops visiting those resources where a large amount of
generated text is posted. Respecting and retaining their readers and users, many large
companies place mentions that this text (or picture) was generated by artificial
intelligence systems. And such a practice becomes a practice of good form for the entire
society. We should note that a legal problem arises here: who is the owner of the generated
texts. Ideas are being expressed and bills are being proposed regarding mandatory
labeling of content created by a neural network.

Secondly, we know many examples where neural networks produced
hallucinations. The picture of the world loaded through data into the model is not capable
of being completely consistent, nor is it endowed with the ability to automatically adjust
displacements and distortions. Thirdly, the texts of neural networks are full of words that
are characteristic of those people who acted as instructors for neural networks and created
the rules by which the neural network then began to produce answers.

Autocommunication in relation to neural networks is expressed in the fact that a
person formulates a question, already assuming a certain answer. The answer may not be
about the facts, but about the very structure of the answer: there is some expectation,
otherwise it would be very difficult to formulate the question.
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We can say that dialogue with larger linguistic patterns is a kind of discursive
practice that allows people to formulate their own thoughts. Most often, this practice is
used not to formulate finished texts, but, for example, to formulate some sketches or
references that may change in the future.

LITERATURE REVIEW

In the 1960s Roman Jakobson proposed to give a key role in communication to
language, as well as to understand communication as a speech event (Jakobson, 1985).
Any message is created and interpreted using a code — language, while the transmission
of messages takes place in the field of discourse, in the context of other received and
transmitted messages. This model of communication by Jacobson was challenged by Yuri
Lotman, pointing out that two people cannot have absolutely identical codes, and
language should be understood as a code along with its history (Nazarchuk, 2009). Text
by Lotman considers it as a substrate of communication, in which a meeting of many
codes and communicants occurs.

The concept of sign is important for the semiotic approach. Ferdinand de Saussure
(1977) considered a sign as a two — way mental formation that connects a concept
(signified) and an acoustic image (signifier). For further research, Saussure's idea about
the systemic nature of language and other communication systems turned out to be
extremely important — the meaning is supported by the mutual connection of all elements
of the system. Edward Sapir (1993) made a distinction between primary processes,
communicative in nature: language, gestures, etc., and some secondary means that
facilitate the communication process: linguistic transformations, the creation of physical
conditions for the implementation of a communicative act.

Foreign researchers call autocommunication or internal dialogue the term “inner
speech.” Thus, Hubert Hermans proposes the concept of the dialogical structure of the
“I” (Hermans, 2014). The human “I” as a dialogue of various “I — positions” is formed in
dialogue with significant others. Hermans rethinks Mikhail Bakhtin's concept of
polyphonic consciousness through narratives. He notes that independent “I — positions,”
which represent both participants in social relations and express various parts of personal
consciousness, give rise to corresponding memories or stories (narratives).

Victoria Izmagurova (2015) defines internal dialogue as “a mechanism of
interaction between semantic positions of consciousness. Semantic positions are the
personal and (or) emotional relationships of the subject to significant events,
circumstances, people, relationships, recorded in the form of relatively stable semantic
formations.” Semantic positions can be defined and designated — they are important for
the development of a person’s “I,” as well as for its transformation if necessary.

A paper by Lotman (1973/2000) “On two models of communication in the cultural
system” describes the concept of “autocommunication.” Lotman distinguishes between
“ordinary” communication that occurs in the “I — He” system and autocommunication
that occurs in the “I — I”” system. The “I — I”” system works on the activity of the subject.
Thanks to this system, development, transformation, restructuring of the “I”” itself occurs.
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In addition to the fact that thinking occurs within the framework of autocommunication,
the message itself acquires a new meaning, as the conditions of its transmission change.

The text generates new meanings, and therefore needs heterogeneity, foreignness,
an interlocutor, and dialogue. It is worth noting that we understand “text” here in the
broadest sense.

The text even rearranges its immanent structure, adapting to the audience. The
reverse process is also possible — the process of a qualitative change in human
consciousness. The essence of the text is the emergence of new meanings in the reader’s
mind. And also a change in the reader’s consciousness in the process of working with the
text. Similarly, the child develops, receiving impulses from the world around him,
processing information formatted in texts.

Lotman (1992) calls both the text and the person a “semiotic system.” The semiotic
system develops through the absorption and processing of new and new texts. To produce
texts, you need to constantly perceive other people's texts. A question may arise about the
very first text, and Lotman answers it by drawing an analogy with chemical science. As
in chemistry, it is important to distinguish between genesis factors and “catalysts” that
trigger the mechanism of text development.

Can LLMs that are popular today be called semiotic systems? Without a doubt. Can
we call the human — machine systems that include us, these chatbots themselves, the
research questions that arise between us, semiotic systems? Probably yes. And, moreover,
a semiosphere is formed that encodes and recodes itself and the texts that touch it.

Semiosphere by Lotman (1996) is a special communication space, which includes
not only the sum of languages, but also the sociocultural field of their functioning. The
image of the audience contained in the text is a normalizing code for it. Let's take
instructions for a certain technical device and a literary text, a novel. Both texts are just
text. But they cannot be compared in several other parameters. These are different texts,
fundamentally different texts. And it's not just a matter of different conceptual languages,
but also a difference in audience expectations. The expectations of the audience shape the
responsibility that we resolutely place on the LLM, entrusting her with our deepest secrets
as if we were a random fellow traveler on a train.

We usually assign responsibility for the text to the author of this text. But, as
mentioned above, the generated text does not have an author. In any case, now the legal
doctrine does not have a clear opinion regarding the legal status of generated texts and
images.

Michel Foucault’s idea of the author function can be projected onto what is
happening today with neural networks. The problem of the “author” function and the
“death of the subject” has received various names: “death of the author”,
“depersonalization theory,” “decentration” of the subject. The concept of the “death of
the author” was directed against the figure of the autonomous independent and
authoritarian author. Foucault says that modern writing is indifferent to the author, the
individual characteristics of the writing subject are erased: “the creation, whose task was
to bring immortality, has now received the right to be the murderer of the author”
(Foucault, 1996, p. 14). Roland Barthes (1994) speaks about the concept of “writing” this
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way: “writing is that area of uncertainty, heterogeneity and evasiveness where traces of
our subjectivity are lost.”

The concept of “author” as an individualizing force has changed historically. At a
speech at a meeting of the French Philosophical Society on February 22, 1969, Foucault
said: “The concept of the author constitutes an important moment of individualization in
the history of ideas, knowledge, literature, as well as in the history of philosophy and
sciences” (Foucault, 1996, p. 12). A new episteme emerges at the end of the 18th and
beginning of the 19th centuries, when the first copyright laws were adopted. If before the
invention of printing the author did not recognize himself as the creator of something
new, and, moreover, felt himself in a cultural tradition, then after the invention of printing
the author began to feel like an autonomous independent person, and perceive his work
as a continuation of his personality. Dmitry Likhachev (1971) calls the coloring of the “I”
the impersonal tones of the era — “literary etiquette.” Such literary etiquette is inevitable
for any author of any era (regardless of whether this “literary etiquette” calls for the
renunciation of one’s authorial position or, conversely, for the affirmation of such).

The author's name “provides a classification function; such a name makes it
possible to group a number of texts, differentiate them, exclude some from their number
and contrast them with others” (Foucault, 1996, p. 21). And the name of the author
characterizes “a certain way of being of discourse”. Foucault understands the term
“discourse” (“discursive practices”) as a way of speaking, as a stylistic specificity.

It is important to note that discourses that carry the author function are objects of
appropriation. The author is a projection of the processing to which texts are subjected.
The “author” function is the result of a complex operation that constitutes the author. But
the “author” function is not just a reconstruction, because the text contains a certain
number of signs referring to the author (verb conjugations, adverbs of time and place,
personal pronouns. So modern LLMs are based on similar principles.

Simultaneously with the advent of the first copyright laws and the emergence of the
romantic concept of a willful and authoritarian author protecting the fruits of his creativity
legally through the concept of intellectual property, a concept was emerging that affirmed
the importance of the public domain and the right to free access to knowledge. The theory
of the common good does not aim to deny intellectual property rights as a phenomenon
but finds other ontological roots of copyright — protecting the right of society to free
access to knowledge (Kartasheva, 2023).

The ability to understand or assimilate new knowledge is as important an ability as
the ability to create new things. “The modern episteme, which was formed at the end of
the 18th century and still serves as a positive basis for our knowledge, that episteme in
which a certain special way of human existence and the possibility of its empirical
knowledge took shape — all of it assumed the disappearance of Discourse and its
monotonous dominance, the shift of language towards objectivity and its new
manifestation in all its diversity” (Foucault, 1977). One of the meanings of discourse is
understanding it as the ability to dissect mental representations.

Foucault speaks about the objectivity of language, and this observation is especially
true regarding scientific language, where the existing rules of reasoning and theory
construction lead the researcher’s thought along with them. It is worth noting that the idea
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of intellectual property is perceived differently in the scientific community (as well as
among inventors) and among writers who professionally work with words. If the latter
create with the help of inspiration and the greatest advantage of a literary work is its
uniqueness, originality, and dissimilarity from others, then in the scientific community it
Is important to rely on predecessors, make accurate references to other authors and
carefully collect and process extensive factual material.

THE METHODS

Autocommunication is associated with any act of authorship since every text carries
a message. This message may be a message to oneself, and the transmission of the
message may cause a restructuring of one's personality structure. Within the framework
of the semiotic approach to communication, Lotman (1992) distinguishes two types of
speech activity. If the first is addressed to an abstract interlocutor and has the largest
possible amount of memory, then the second is addressed to a specific interlocutor and
has a type of memory peculiar to him. “A language for everyone” is contrasted with “a
language for oneself.”

When we correspond with a person, we are inside the “language for everyone”. But
now of correspondence with a chatbot, we find ourselves inside the “language for
ourselves” system. The fact that we do not perceive LLM as equal to ourselves, not having
a physical form and not working without initiation from a person — all this leads us into
the field of autocommunication, dialogism in the form of “I—1.”

In the case of popular chatbots, the dialogical nature of these relationships develops
in time and in the space of the necessary tasks that need to be solved by one or another
person. As higher education teachers, we may criticize students for turning to chatbots
and neural networks when writing their dissertations, but we do not show them the
important action where this type of dialogue can be useful. We could explain to students
that leaving text writing to neural networks is equivalent to them voluntarily throwing out
the most interesting things from their lives. But at the same time, entering dialogues with
the neural network, experimenting, and partly even provoking your own thoughts with
such dialogues is permissible and quite encouraged. To train your skills, to find weak
points in the argument, for “references.” For these purposes, chatbots with neural
networks are very useful. This type of communication can be called autocommunication.

It should be noted that standard answers to standard questions cannot lead to any
breakthrough solutions. A neural network can only output what was or is. And this
undoubtedly determines (or will determine) perception. We can say that the text shapes
the audience in its own image; “a dialogical relationship develops between the text and
its audience” (Lotman, 1992). The dialogical relationship between text and audience is
characterized by shared memory. What is shared memory? The audience has knowledge,
memory of past events, a special language — all this is common memory, common
discourse, common background. This shared memory is asserted in the neural network's
responses. Even distortions and biases in responses occur due to reliance on distorted
training data. Not only do we inevitably learn and develop through dialogue with chatbots,
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but we also participated and are participating in the training of these neural networks
themselves.

A person who is just starting to ask questions to a neural network often encounters
a situation where it is very difficult for him to find the right word order to get the final
result. There are guides on promting (Best practices for prompt engineering with the
OpenAl API, n.d.; Prompt Library, n. d), which help formulate the request so that the
neural network can give the desired answer.

There are several techniques that help improve the output of neural networks. For
example, there is such a technology as chaining, when the response from the LLM is fed
to its input, but with a different prompt command in the style of “find the problems of
this approach.” On the one hand, this strategy greatly slows down the achievement of
results, on the other hand, it allows you to solve problems of a very high level. And there
are many techniques that hack the defenses of neural networks and try to force them to
give the wrong answer. In addition, there are sites that help you write prompts. For
example, ChatGPT cannot yet read Google Docs even in browser mode. Or it is very
inconvenient to send content that does not fit in one message (more than the proposed
context window, although the latter is constantly increasing). Various services (Chatgpt —
prompt — splitter, n.d.) help in solving such difficult problems, helping to better formulate
the question to get the desired result. Even though composing prompts is one of the most
creative parts of communicating with neural networks, it is also worth noting that a neural
network can do a better job of composing prompts than a person, since it can try out more
possible options.

This article does not contain even single sentence generated by a neural network.
But during the work on the article, there was constant testing and verification of the
problems raised in dialogue with the chatbot, which helped to better formulate the
hypotheses discussed in this article. It should be noted that this kind of dialogue is
especially useful at the initial stage when hypotheses are just being formulated.

Prompting as a technology of dialogue with neural networks is based not only on
the art of asking questions. The image of the audience contained in the text is a
normalizing code for it. And the context clarifies the field in which you need to look for
answers. This is the basis of the technology of role models, which is very often used when
formulating queries to a neural network. An example of this use: “Imagine that you are a
social researcher working at a university. Your task is to create a series of questions that
could be asked to respondents on such and such a topic. Below, describe the criteria for
selecting questions and rank the questions according to these criteria in the table.” Thus,
the acquired role sets the normalizing code and determines the response received. But to
define a role, a person needs to understand the specifics of this role, which is impossible
without complete immersion in a certain field of activity. Thus, a dialogic relationship
develops between the generated text and the questioning audience, which develops all
participants in communication.
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EXPECTED OUTCOMES

A person formulates a question for a neural network, already assuming a certain
answer. During autocommunication with LLM, a person must have an expectation of the
desired answer, otherwise it is difficult to formulate a question. And this assumption and
expectation is fixed in the structure of the prompt, so prompting as the art of asking
questions acquires particular importance.

But people are not used to asking questions, already assuming answers to their
questions. People ask differently: if they don’t know something but want to find out in a
conversation with a knowledgeable expert or by searching through a huge database, which
is essentially the Internet as such. So, while writing prompts is quite a creative job,
sometimes another neural network can do the job better, creating ensembles of models.

If search engines offer a variety of options, then the neural network’s answers are
verified, presumably error — free... and have no alternative. The peremptory nature of the
neural network’s responses is corrected by chaining technology, when we further clarify
the criteria for the received answer and ask the neural network to evaluate the answer
given to us.

The search mechanism is changing. The idea of searching and the idea of
questioning is undergoing changes. And, therefore, the idea of dialogue. The subject of
this article is not to restore the significance of the technology of Socratic dialogue but
mention of this type of dialogue will be an important addition to what is said above.

Thanks to autocommunication, development, transformation, restructuring of a
person’s “I”” occurs, which is an enriching practice. It is important to pose and consistently
solve the problem of developing human thinking abilities.

The semiosphere, made up of human— machine systems including humans,
chatbots, research questions, and more, encodes texts in a specific way. Humanity looks
into the mirror of neural networks and sees reflection of humanity there.

Dialogue with larger linguistic patterns, as a discursive practice that allows people
to formulate their own thoughts, can be used as a practice for formulating outlines or
references for further work. The practice of autocommunication can be very effective for
both social research and general audiences. But while people look at dialogue with neural
networks as a standard dialogue in which there is a question and there is a correct answer,
then these opportunities are not used.
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Abstract

The development of contemporary digital technologies leads to a profound modification of human
intelligence. The authors assume that this modification should be studied by means of a special kind of
phenomenology. It is digital phenomenology which examines the structures of consciousness of the modern
technogenic subject. This builds on their previous works where the authors have already discussed a theory
of the transformation of human intelligence driven by digital technologies. The influence of these
technologies results in virtualization of affect. Affect becomes detached from its local manifestation in the
human body and is manifested in material and energetic processes in digital infrastructure. As a result,
space and time, categories of reason, and productive imagination become aspects of mobile devices and
digital infrastructure. The aim of this contribution is to discuss the possibilities of digital phenomenology
in the study of communication of the technogenic subject. Methodologically, the study refers to the
phenomenological approach. Archetypes are compared of classical intelligence and technogenic
subjectivity which defines the content of communication. The authors suggest that consciousness as a pure
orientation can undergo digital modification, as the world of primordial objects is discovered through
corporeal experience. A modern human body is not constituted within the boundaries of direct sensual
experience but perceives digital devices as body organs. The peculiarities of the language of these devices
determine human linguistic practices as well. So we can see non-human intelligence and non-human
communication. Both intelligence and communication are becoming increasingly artificial. The prospect
of further in-depth research in the digital humanities is outlined.
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AHHOTANUA

Pa3BuTHE COBPEMEHHBIX IN(PPOBBIX TEXHOIOTHI IPUBOAMT K ITyOouainie MoauduKanuy 4eI0BeYECKOro
MHTEJUIEKTa. ABTOpPBI UCXOAAT M3 TOTO, YTO 3Ta MOMU(UKAIMA DOJDKHA M3ydaThcs B paMKax 0coOou
Pa3sHOBHIAHOCTH (PEHOMEHOJOTUH — IHU(POBOH (HDEHOMEHOJIOTUH, HCCIEAYIOMEH CTPYKTYphl CO3HAHUS
COBPEMECHHOI'O “‘TEXHOTEHHOTO cyOBekTa”. B cBoe BpeMms aBTOpPBHl yxXe OOCYXIadu KOHIEHIIHIO
TpaHC(i)OpMaI_lI/II/I YCJIOBCUYCCKOT'O MHTCIIJICKTA 110/ BIUAHUCM I_[I/I(i)pOBI)IX TEXHOJOTUH. bE110 IIOKa3aHo, 4TO
B pe3ysbTaTe 3TOTO BIMSHHUS MPOUCXOIUT BHUpTyanusanus addexra: mocieqHUH OTpbIBaeTCsS OT €ro
JIOKJILHOTO TPOSBJICHUS B Telle 4YeJIOBeKa M HAaYMHACT CYyIIECTBOBaTh B (OpME MaTepUalbHBIX M
9HEPreTUYecKUX MpoLeccOB B LU(POBOIl MHpacTpykType. B pesynbrate, mpoCTpaHCTBO W BpeMs,
KaTeropuu paccyika, MpoJyKTHBHOE BOOOpaKEHHE HAYMHAIOT BBICTYNATh BO BCE OOJbIIEH CTEIIEHH KakK
(YHKIINM HE YeJOoBeKa, a MOOMIBHBIX YCTPOHCTB M U(PPOBOH MHPPACTPYKTYpHI. Llenblo naHHON cTaThu
ABJISIETCS 00CY’K/I€HHE BO3MOXKHOCTEH IU(PPOBOH (PEHOMEHOJIOTHH TIPH HMCCIICTOBAHUN KOMMYHHKAILH
TEXHOT€HHOTO cyOBeKTa. Mertoomornueckum OCHOBaHHEM HCCIIeJOBaHUS SIBIISIETCS
(heHOMEHOJIOTHUECKHH  TOAXOM, Oyarofapst KOTOPOMY CPaBHUBAIOTCSI APXETHUIBI KJIACCHYECKOTO
MHTEJUIEKTa M TEXHOTCHHOW CYOBEKTHBHOCTH, KOTOPBIE OKAa3bIBAIOT OIPEACIAIONIee BIMSHUE HA
coJiepykaHne KOMMYyHHUKanuy. [TokasaHo, YTo CO3HaHME KaK YKMCTasi HAPaBJICHHOCTh MOXKET MPeTepIreBaTh
dpoBy0 MOAM(UKALNIO, MOCKOJIBKY MHUpP HPUMOPAMAIBHBIX OOBEKTOB OTKPBIBACTCS IOCPEICTBOM
TesecHoro omneita. KoHCTUTYHpOBaHME jKe YeI0OBEUECKOTro Tejla COBPEMEHHOTO YeJIOBEKA OCYIIECTBISETCS
HE B TpaHMIIaX HETIOCPEICTBEHHO YyBCTBEHHOTO OIIBITA, & BKJIIOUACT B ceOs MPOIOIDKEHUE OPTaHOB TeNa B
UpoBBIX ycTpoiicTBax. OCOOEHHOCTH e “A3bIKa” ATHX YCTPOHCTB OMNPEAEISIIOT YelOBEYECKHe
SI3BIKOBBIE TPaKTHKU. Takum o0pa3oM, Mbl (DUKCHPYEM YK€ HE BIIOJIHE YEJIOBEUYECKHH WHTEIJIEKT U He
BITOJIHE YEJIOBCUCCKYH0 KOMMYHHKAIIMIO — W TO M IPYroe CyIIecTBeHHO “apruduuupyercs’. Hameuena
MEpPCTIEKTHBA YTITyOJICHHBIX UCCIIEI0BaHMH B 00J1acTH IN(POBBIX TyMaHUTapHBIX HAYK.
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WHTEIUICKTa ¥ KOMMYHHKAIIUU
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INTRODUCTION

Phenomenology is known to have two key methods at its disposal — intuition and
phenomenological reduction. Intuition captures self-evidences where self-evidences are
the key criteria for the existence of being in the classical philosophical tradition. The fact
that a human being has intelligence and participates in communication is seen to be an
example of these evidences. Here, however, the question presents itself: how far do
intelligence and communication truly belong to a human being these days? The
hypothesis of the research is that digital transformation which gave large language models
and talking gadgets has significantly modified the intelligence of human beings per se.
This human being is a technogenic subject that is utterly different from the archetype of
the subject from the epoch of classical philosophizing. People communicate their
thoughts. But do they always think as human beings do? We believe this question belongs
to the field of so-called digital phenomenology aimed at examining the structure of a
technogenic, specifically digital subject. Don Ihde wrote that phenomenology should be
classified as the latest technology belonging to the Lebenswelt of the XXI-century person
(Ihde, 2009). To do this, one should pay attention to the trends in the changes of its
lifeworld and its social connections, including communicative ties.

THE CORE OF THE PRIMORDIAL WORLD

Let us start with theoretical grounds to the answer to the question: is digital
modification of human intelligence possible at all and how deeply pervasive could it be?
To answer the question, we refer to Edmund Husserl’s (1973) methodology of primordial
reduction. Husserl’s phenomenological reduction of “existing givenness” is followed by
the “primordial reduction” with its goal to achieve the world of my own experience where
my own presentations matter. The second stage of Husserl’s reduction results in reduced
consciousness and its correlated primordial world with no indication of the Other. The
primary structure in the basis of the primordial world is the transcendental subjectivity as
an immanent structure of consciousness with the transcendent being the immanent
transcendentality. Intentionality determines the primary layer of consciousness to be the
transcendental ego with its inner intentional object — World as the Others. That is why we
believe that it is impossible to directly modify the core of the consciousness’ primordial
world under the impact of digital technologies. However, since the world of primordial
objects becomes open through physical experience, and an animate body becomes a flow
of sensations which the world institutionalizes in (Husserl, 1973), this mediated
modification turns out to be possible. What is more, it could be very deep, penetrating the
entire experience of a subject’s sensitivity, because digital technologies could change the
entire physical experience of a human being.

TRANSFORMATION OF THE KINESTHETIC WORLD

Kinesthesis or flows of sensations associated with an animate body are the primary
experience of orientation in the world (Merleau-Ponty et al, 2013). However, what
happens when the children representing the generation of digital natives face the digital
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technologies as their first objects constituted in their experience? In this case, the primary
kinesthesis of sensitivity, materiality, space, and objectivity will be updated with one
more kinesthesis when a human body is constituted not within its sensational experience,
but rather perceives digital devices as its organs. These days, a child is typically provided
with an access to the gadgets at an early age, and right from their early age their sensitivity
horizon shifts beyond the borders of natural sensitivity to the sensitivity horizon of gadget
sensors. Here the following analogy could be drawn: it is known that the point at which
a vehicle driver (even with low driving proficiency) focuses his attention and which he
subjectively associates with himself is located not inside his body but rather at some
distance in front of the vehicle — and this distance increases with speed. Digital natives,
on the other hand, dive into their sensitivity horizon with no sufficient experience of
interacting with the objects of the material world via their natural sensitivity, that is why
this subject dives into the horizon even deeper than a vehicle driver. Actually, a child with
the parents tightly ‘merged’ with the gadgets at work, as well as at home, during their
leisure time, has no other content choice.

As a result, one could observe a significant modification of space and time
orientation of modern persons. The authors’ previous work (Vnutskikh and Komarov,
2023) has already mentioned that a cellphone’s space is manifested as a potential physical
presence of a human body. Since geolocation is a basic feature of any cell device, space
is synthesized a priori outside human consciousness. Space is given not as a type of
external contemplation but rather as a type of representation of digital devices; it is made
available as a function of this device rather than is synthesized with imagination. The
actual geometry of space appears to be distorted by virtual topology, while the global
space in reality acquires the structure of rigid cells of local existence. Social space is
experienced as a set of ‘local’ places defining the possibility for social movements. This
is manifested in greater disorientation of a person in space overall, a loss of connection
with routine life, topological cretinism, and a loss of fundamental understanding of the
global space beyond a mobile interface.

Like space, time also turns out to be a cumulative flow of all external rational
processes and is grasped by sensations. That is why it appears to be a parameter of
consciousness rather than self-consciousness of a modern person. This time is not
constituted by our I, actions and activities of a person. On the contrary, it is defined by
the flow of external events, time of the planners, clocks, and quantum generators of
mobile devices. This is not human, not my time, but the time of devices.

Consciousness cannot catch up with reality, and thus becomes reproductive: the
present turns out to be reconstructed from the archive of the moments of time. It means
that memory is losing its function of storing things and identifying key moments of the
past correlated with the present. A digital archive is the place to accumulate and store
information, its timespan is not clear. This archive ontologically manifests hybrid reality
on-demand once it is made: digitalized reality is on demand in this or that mode of time
and depends on search samples. In other words, time and its modes are determined by the
mechanism of filtration and data extraction.

This means human rationality is affectively inhibited so that time is experienced as
the time started by external clocks, eternally reproduced and regularly multiplying the
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same sensation. No matter how reactively time is represented, it is connected with
understanding the difference between distribution and reproduction, representation and
memory, the present and reconstruction, reality and archive. This is the contradiction
between the time of life and the time of clocks, because human consciousness cannot be
completely turned into a mechanical process. As a result, all sensations, evaluations and
comments about the present as a whole lose their common basis and multiply. What is
embodied in the digital devices is mirrored in social reality in the nature of discourse
about time: the integral present uniting the past and the future is disintegrated into
separate elements, and a modern person experiences these elements and speaks about
them as isolated parts. For example, the genuine present can be experienced as the past
or vice versa — the present can replace the past. Perhaps, it is a “digital anthropologist”
who can understand these processes which change the humanway of being (Horst and
Miller, 2013).

Here, Mark Coeckelbergh reasonably says that digital technologies could be used
and understood provided there are a number of conditions for possibility or transcendental
structures (Coeckelbergh, 2022a). He defines language, social relations, a human body,
material infrastructure among these grammars or conditions which enable the meaning
and use of digital technologies but which at the same time limit them. Indeed, for
example, how we experience and think about something is embodied — cognition is an
active attitude towards the world as it is manifested in a human body. Digital agents of
communications or Al see that they are structurally perceived via our manifested mode
of being and cognition. As a result, we can, for example, project a human body on an
artificial agent of communication (Coeckelbergh, 2022a). However, in light of the above-
mentioned transformation of the technogenic subject in relation to space and time, , this
projection turns out to be at least not quite a human one but rather mainly an artificial
projection imposed on a subject by a machine.

Here, one could observe a clash of phenomenological and analytical traditions
because the use of language defines new grammars and narratives — not only to describe
the sensations per se (kinesthesis) and the respective things of experience (world) but also
to describe the | (Descombes, 2011). In other words, the words not only describe things.
In a sense they do things and make others do them; thus, words and things are a part of
practices or, what Ludwig Wittgenstein called, the game.

Similarly, descriptions of emotions in words turn out to be a constructive practice
of experiencing these emotions, just like in a cartoon ‘puzzle.’ It is worth reminding us
here that kinesthesis is the flow of sensations associated with the body, as well as a well-
known fact of a mimic expression of emotions. The pattern of bodily manifestation of
emotions could definitely be expressed with machine languages, which could be proven
by way of successful simulation of emotional mimics in a hyperrealistic robot which
appears to be quite skillful in, for example, predicting a human smile or initiating a smile
—or initiating some other things (Robo-C2, Promobot, 2019). So, emotions are associated
with kinesthesis, while they, in turn, could be technologically mediated, have their images
in gadgets and their names as their horizons. In this situation, a human body is a
transcendental structure of meaning, and we are bodies-intelligences interacting with the
environment (Coeckelbergh, 2022a). The concern is that our monopoly on emotionally
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defined understanding of the world is getting lost — digital infrastructure “conceptualizes”
us with digital technologies. All kinesthesis and emotions could be comprehended
without face-to-face human communication but solely with the grammars defined by
artificial machine languages or Al.

WORLD AS THE OTHERS.
CONSTITUTIONALIZATION OF THE SOCIAL WORLD

What is a social world? In terms of phenomenology and phenomenological
sociology, the social world is knowledge objectification in human practice. Alfred Schutz
(1962) writes,

«I am a human being born into the social world, and living my daily life in it,
perceive it as it is, constructed before my time, opened for my interpretation and
actions correlated with me, a relevant biographically determined situation. A
particular type of connections acquires its specific meaning in relation to me. |
designate this meaning with a word “we.” The Others are “you” in relation to “us”
with me at the center. A third party “they” is defined in relation to “you” that is
correlated with me» (Schutz, 1962, p. 15).

At the same time, Schutz says that communication as a realized inner speech can
rarely be seen in people: people automatically grasp situations and actions and rely on
socially borrowed/socially approved typifications transferred via language as typifying
agents.

However, the problem is that this typifying agent is referred to not only by people.
Robots have long become the objects of people’s talk and started talking not worse than
many people in terms of their forms: we can just refer to the latest versions of ChatGPT.
It turns out that both people and non-people become the users of natural language, while
the devices and machine can also do something with the words, typify the elements of the
social world in a specific manner and make others (both machines and people) do
something. This involves the integration of machines into social material practices
(Coeckelbergh, 2020). We are so deeply immersed into interaction with the elements of
digital infrastructure that only a “disconnection” can make its “logic” visible to us (Kaun,
2021).

It is clear that technologies do not think, human beings think. Technologies, on the
other hand, speak in terms of a language game, while we learn this language, enter into a
dialogue with it and then change it. Language is a transcendental structure of technology.
In this case, features of this language start to define our (human) language practices,
which results in specific features of both self-understanding and understanding the World
as the Others. These Others act as addressants-communicators-counterparts.
Does this experience have the criteria for clear distinction between human and non-human
subjects of communication, for example, robots? In terms of intersubjectivity, these
others are organized in our communication as quasisocial subjects, although
Coeckelbergh (2022b) reasonably asks to be careful when referring to this notion.

What does Al change in the intersubjective world?
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First of all, it changes the perception and understanding of the others: gadgets in
their anthropologic dimensions are no different from human beings. That is why
Coeckelbergh suggests something akin to ,,word-building” of technologies.

«I propose to call technology a formator. It is not just object and substance, not
just a thing. It forms worlds... humans... also form. There is... co-formationy»
(Coeckelbergh, 20223, p. 153).

Secondly, this leads to adopting the behavior practices which traditionally lack any
reasons to distinguish robots from people, as well as to cheating. The way we speak about
others and ourselves is particularly important. Language initially structures and defines
the way we communicate, including with the machines. Wittgenstein showed that
language is perceived by an individual as a natural language game learnt by practice. But
what should be done if this “natural” language is actually artificial? Any language,
including Al language, has its own metaphysics and is not neutral to the social reality
perceived by an individual. That is why it is not only that robots are social subjects, but
inversively we can realize ourselves as “natural” robots (thus, Al understanding becomes
an explanatory model for natural intelligence).

The trend is to understand the natural by analogy to the artificial. The latest
significant change in understanding the correlation between the natural and the artificial
is mainly connected with the changes in digital technologies. It could be assumed that this
could lead to a kind of turning over: the human natural is turned into the artificial in terms
of human communication, consciousness, human subjectivity on the whole; and, vice
versa, digital reality is built as the natural with its own objective laws.

Let us explain. Classical science from Plato and Aristotle defined the natural to be
everything with the reason for its existence in itself, from nature (zrp®to o6 i @Oom),
while everything with the reason in the other was seen to be artificial (to np®dto otV
téxvn). The latter was typically understood as something created by a human being; even
automata, at first sight, acted as the natural, which surprised Aristotle among others
(Aristotle, 350 B.C.E./1965, 734b 7-19). However, at modern times the sciences assume
that “the first by nature” could and should be artificially reproduced. This is what science
and engineering of modern times deal with: they artificially create the conditions to
reproduce the natural phenomenon which is now controlled, rationalized and is becoming
more technological.

At the same time, the artificial colonizes what has been considered to be the natural
up till now — the human body and consciousness (soul). The philosophy of modern times
is dominated by the notions of correction and purification — to perceive the natural
phenomena — of the human mind. This could be evidenced with the titles of the treatises
written by the creators of the modern times’ philosophy and science — On the
Improvement of the Understanding or Rules for the Direction of the Mind etc.
Consciousness, sense, mind given to us by nature are not quite perfect, they are limited,
blinded by various fictions, ambiguous and fake ones, which penetrate human
consciousness (Spinoza, 1901). On the other hand, thinking itself for some time has been
considered to be a human ability that is why it preserves the characteristics of the natural,
an ability given to a person by nature.
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However, the development of computing technologies in XX — XXI centuries
brought about the so-called artificiation of human thinking as their natural ability. Now,
the natural is artificially reproduced. For this it does not matter that analogue or digital
operations just simulate the natural brain processes. Computation rate and amount
determine and define understanding of thinking as the artificial process being more
perfect than the natural human ability. This development of neural networks ultimately
transforms the meaning of the natural and the artificial: human thinking is not just
rationalized — what the philosophers of the modern age dreamt about; it is also not just
technicalized and technologized — what the scientists of the 20th century assumed,; it is
becoming the artificial in its strict sense, since all its key elements can now function under
the impact of external digital technological infrastructure (Vnutskikh and Komarov,
2023).

CONSTITUTIONALIZATION OF THE PHYSICAL WORLD

This question might be seen to be paradoxical, but it is still worth asking: do
physical things exist in this world? Postphenomenology claims that the things are the
agents between us and the world, although when the things turn into the users of language,
they change their phenomenal status.

First of all, technologies constitute reality by creating material infrastructure and
other material prerequisites. Phenomenologically, it means that the things per se are
constituted in terms of the role they play in the technological sphere of our experience. It
has been mentioned that digital technologies change our perception of time and space,
imagination is deformed when reality is perceived, our ability to think (sense) is being
transformed when it demands a colossal digital infrastructure for it to work properly
(Vnutskikh & Komarov, 2023). For example, the internet is a special type of space which
could set the meanings to a person, thus Homo virtualis or a personality in the internet is
no longer one of the human identities. Ontologically it is defined within a self-regulating
virtual reality, while the attempts to limit it are perceived by the users as artificial
(Bylieva, 2016). From this perspective, virtual beings in the social networks replace their
living, sensual corporeal being for a person. The virtual world becomes more real to a
person than vague physical being. We rely on our virtual experience which, instead of
personal experience, starts defining the non-virtual living being of a person.

Secondly, language defines the perception and understanding of the reality: it is
known that grammar and syntax give language some metaphysics (Carnap, 1950). But all
programming languages manifest their metaphysics in a different manner, and that is why
they can perceive the outer world in a different manner (Bogost, 2012). The question
whether artificial intelligence and all information reality affect the developing living
intelligence and its perception of the physical world is quite ambiguous. If a child
constitutes the physical world via the gadgets rather than their practical contact with
physical things, then the things are not physical objects but rather animated ones with
their role of talking assistants, virtual objects, etc. This means that things do not act on
their own. It is next to impossible to see a thing as it is, per se, as its material entity,
outside its instrumental, informational and other characteristics, in its pure materiality,
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sensuality and form. Therefore “pure ontology,” as Aristotle or Heidegger understands it,
is incompatible with “digital being” (Koulouris, 2020).

Thirdly, it has been mentioned that technologies talk. Daria Bylieva reasonably says
that “language used to be seen as a purely human technology, but now language is
acquired by non-people. Chat-bots, voice assistants, embodied dialogue agents and robots
have acquired the ability to communicate via language and can often present themselves
as humanoid personalities. People perceive them in an ambivalent manner; they recognize
them to be the Others. Thus, artificial intelligence exploits language in a way which is not
determined by the human method of using it” (Bylieva, 2022, p. 111). The
phenomenological status of material things is changing: their physical givenness is
replaced by their virtual image.

Fourthly, how does the real world constitute itself in this case, how is it described
by all natural sciences? Husserl believed this layer of the lifeworld is based on the
intersubjective experience of science (Husserl, 1973). The unified picture of the world
described by the natural sciences is rooted in the intersubjective invariance of primary
experience in perceiving the physical world and invariant language structures of its
description. Modern conditions turn science into technological building of these objects
rather than into research and acts as technoscience. Then, what is the real physical world
in this context? The sciences become a complicated system of knowledge represented and
mediated by intellectual networks. This knowledge makes things lose their material
nature and thingness as they are mediated by language structures, knowledge arrays and
artificial intelligence rather than human experience about them. Their scientific images
are defined not by the primary experience of perceiving things, but, on the contrary, it is
the knowledge images of things that substantiate the experience of their perception. In
this context, things themselves appear to be sets of data as their intellectual images
suggest, they are reduced to data and act as data: technologies act “as the author of
language, as a user of language, and as a creator of the world” (Coeckelbergh, 2020, p
22). An objective world is presented as an information network image or an infinitely
expanding database as a virtual copy, a virtual construction of a digital language.

THE SPIRITUAL WORLD

The world of values and ideals constitutes a special layer in a person’s Lebenswelt;
this is the subject of humanities. The human spiritual world is being transformed like the
physical world which becomes manifested in the databases of the natural knowledge. First
of all, some values are being modified in that they are being replaced by the implicit
principles of metaphysics of programming language (as Rudolf Carnap understands it) or
by the metaphysics of natural language which has already been reformatted under the
impact of digital technologies (as shown above). The function of reality reproduction and
its never-ending reconstruction prevails in intellectual networks due to data digitalization
and its reverse decoding in databases (digital archives). This is highly likely to modify
fundamental values — since the perception of time modes and existence modalities are
being modified. Here, for example, we can refer to the fact that the digital era is clearly
focused on a structured future rather than the actual accomplished past, and that is why
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history can be revised while objective reasons for ongoing events are ignored. Modality
of possibility, in its turn, has its priority over modality of necessity (Vnutskikh and
Komarov, 2023). We believe it means that values are being relativized as the ,,must® or
,,has-to“ turns out to be just a status for the virtual and could be revised, if necessary.
Therefore, we have to talk not just about the transition of traditional values into a digital
format. We have to talk about a fundamentally new dimension of values and meanings
(Bolshakova, 2024). Ideals of meaning can also act as the settings for the efficient
exploitation of software.

Secondly, the way of thinking is changed under the impact of digital technologies
so that the ability to put meanings in the strings of representations — sense — is also being
deeply transformed. Today, we can talk about objectivation of sense into a colossal body
of modern digital infrastructure. Technogenic factors develop a rigid but quite rational
structure towards human subjectivity. Located outside the individual, transcendental
structures of sense break through to the surface of the affective life of consciousness as a
set of rational ties with reasons and motives in their technogenic nature. For persons this
signifies the degradation of their logical reasoning; this degradation leads to a magical
attitude towards machine reasoning (Bylieva and Zamorev, 2022). Poor logical reasoning,
on the one hand, results in a loss of value of well-reasoned knowledge, while, on the other
hand, weakens our ability to extract the meanings from fairy tales.

In this sense, ChatGPT can be looked at as a tool which simulates and even replaces
dying-out human logical reasoning. The question-answer structures of Socratic dialogues,
as well as the dialogues of the founders of modern science used to be valid tools for
exploring objective reality but are no longer relevant under modern conditions. There are
several reasons for this. First of all, the elements of this reality are turned into sets of data
and constituted as regards to their role in technological patterns of our experience.
Secondly, the reasoning skills of one party, namely of the person, in a modern digital
dialogue leaves much to be desired as we go forward. For example, one commercial says
that if you refer to the Alexa Voice Assistant for help to prepare your speech, this will be
equal to having over 1,000 virtual assistants that could help you with your preparation.
This raises the questions: where is the place for a person, and who is the owner of the
prepared speech?

CONCLUSION

This study is preliminary by its nature, and it is worth noting here that the authors
do not suffer from technophobia. The undeniable fact is that technologies accompany
human beings from the moment of birth and define social progress. However, after Martin
Heidegger’s The Question Concerning Technology and subsequently the digital
transformation of the Lebenswelt, technologies should not be perceived as a simple tools
to satisfy human needs. One should be aware that the digital transformation, just like any
other human-made thing (Mould, 2018), is ambivalent in its possible application,
complicated and multi-faceted, and not all its aspects can be thoroughly examined in the
context of an economically determined accelerated exploitation of digital technologies.
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The results of these studies could provide a lot for socially responsible (in the full sense
of the word) developments of modern technological systems.

Nowadays, the authors of humanities use digital methods and very often explore
the interaction between human beings and digital technologies. These authors refer to
these approaches as “digital humanities.” However, the transformation of the Lebenswelt
in the contemporary context opens up prospects for deeper research, because the human
being is no longer identical to the pre-digital human being. The use of digital tools is
secondary, because it is “superimposed” on the already transformed human being, on the
already transformed social.

The authors think the transformation of the Lebenswelt in modern conditions calls
for important further study. First of all, digital technologies transform the corporeal
experience of a person and one‘s orientation in space. Here, digital phenomenology
merges with digital anthropology.

Secondly, the transformation of Lebenswelt is manifested in the phenomenon when
things lose their physical givenness under the impact of digital technologies: this
givenness is replaced by phenomenological virtual being. Things speak the language of
intellectual networks which are not the agents between a person and reality but rather
reality itself. The objective world is only a virtual construction of a digital language
(code). This aspect of digital transformation reveals the need for defining and developing
digital ontology.

Thirdly, digital communication produces a person as an actant without ego, with
emotions turned inside out, and subjectivity subordinated to digital infrastructure —
represented and self-represented with language modified by the linguistic practices of
digital devices. This constitutes the field of digital psychology.

Fourthly, digital technologies penetrate both the self-perception of a person and the
perception of other people as being different from me. In modern conditions, the social
world is being constituted through intellectual networks and the language of their
representation. The language of intellectual networks appears to be an instrument for
constituting social reality as a quasisocial being. It calls for the development of a specific
digital sociology.

Fifthly, values are relativized due to their isolation from the actual physical world,
the loss of value of objective knowledge and its reasoning becoming replaced by
databases and quite challenging fact checking. As a result, the spiritual world as a layer
of the lifeworld becomes a set of relative and replaceable values, while the ideals are
constituted only as possible references for human behavior. This is dealt with in digital
axiology.

It is worth emphasizing once again that our phenomenological analysis is
preliminary and diagnostic. However, this examination opens up the new areas of study
mentioned above. It also opens up new content for the constitution of Lebenswelt for a
modern person — digital anthropology, digital psychology, digital sociology, ontology of
digital being, and axiology of digital world. Each area is based on the physical experience
which is associated with the introduction of digital technologies, digital code, and
language, artificial intelligence in the respective area of a person’s lifeworld.
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Thus, phenomenology reveals its new nature: it is not only a heuristic method for
the analysis of a person’s Lebenswelt in the digital era. First of all, it discovers the
phenomena of human-Al interaction which cannot be identified through the analysis of
Al or in just human-Al interaction. The digital codes and language structures become the
phenomena of the lifeworld rather than the elements of software. Secondly, an analysis
of the constitution of the digital lifeworld captures a genetic, although not always positive
role of digital technologies, digital code, and language in accumulating the experience of
a modern person. Digital codes appear to be the packages of meanings, while the gadgets
and digital agents are only the machines of genesis of person’s lifeworld. Databases,
digital agents, electronic gadgets, neuronets, and Al are not pure physical material objects
and derivatives only of engineering activity. We see digital phenomenology to be a
promising area for the analysis of Al, digital agents, and digital codes as social
phenomena.
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Abstract

The paper discusses whether it is correct to speak of “generative artificial intelligence” — a concept that is
not within the scope of Al research. The discussion suggests that it is premature to claim that humans are
being replaced by GPT assistants such as ChatGPT in the field of sociocultural digital communication.
Personological functionalism, which would justify the replacement of people by machines, is based on the
psychofunctionalism of Ned Block, who proves the need to psychologize machine functionalism by
introducing “meaning” as a criterion for passing the original Turing test. For personological functionalism,
in addition to “meaning” the minimum necessary requirements of the Turing test include “creativity.” The
paper shows that GPT Assistants do not pass this creativity test. To demonstrate the inability to pass a
Turing test for meaningfulness, the Block machine was modified in a pair of 1978 and 1981 papers by
combining the neurocomputer with symbolic versions. For the now further expanded Block test, the
argumentation of previous versions is preserved and strengthened, leading to the conclusion that machines
like GPT Assistants are not capable of fulfilling either the roles of psychological functionalism or
personological functionalism.
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Ilepconosiornueckuii pynkumuonaauzm GPT-accucTeHTOB
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AHHOTANUA

B cratee paccMaTpmBaeTcs BONPOC O TEPMHHOJIOTHUECKOH KOPPEKTHOCTH IOHATHSA ‘‘T€HEPaTUBHBIN
HCKYCCTBEHHBI MHTEIEKT . JIMCKyCCHs IIO3BOJSIET CAETATh BBIBOJ O TOM, YTO HPEKAEBPEMEHHO
yTBepxkaaTh o0 3amene uenoBeka GPT-accucrenrtamu (Generative Pre-trained Transformer Assistant —
GPTA) B cpene COLMOKYIBTYpPHOI! JJIEKTPOHHOI KOMMYHHUKanuu. [lepcoHonornyeckuii GpyHKIMOHATI3M,
00OCHOBBIBAIOIMI 3aMEHY JIIOAEH MallMHaMH, omupaercss Ha mncuxodyHkuuoHaamsM Hena boka,
JIOKa3bIBAIOIIET0 HEOOXOAMMOCTh ICHXOJIOTH3AlMU MAIIMHHOTO (YHKIMOHAIN3Ma IyTEM BBEACHUS
“cMpIcnia” B TMPOJAYKTHl MPOXOXACHUS OPUTHHAIBLHOrO TecTa ThiopuHTra. [l MEepCOHONIOTHYECKOro
(hyHKIMOHATIM3Ma MHHUMAJIBHO HEOOXOIMMBIMH COCTaBIISIOIIMMH THIOPHHTOBOTO TECTa SBISIOTCS
“TBOopuecTBO” M “cMbIci’. B pabore mokazaHo, mouemy GPTA He mpoxonsT kpeaTUBHOTO Tecta. s
JIEMOHCTpalMy HECHOCOOHOCTH TPOWTH THIOPUHIOBBIH TEKCT HA OCMBICICHHOCTh J0padaThIBaeTCs
MammHa brioka mytem coBMmemeHus HeipokoMnbioTepHOit (1978 r.) u cumBompHO# Bepewii (1981 r.). dns
HOBOTO PacIIMPEHHOr0 TecTa biioka coxpaHsercss M yCHIMBAEeTCsl apryMEHTAIMs MPEeAbIIYIINX BEPCHIH:
mamueel THAa GPTA He crocoOHBI MCHONHATH HU POJNH IICHXOJOTMYECKOro (YHKIMOHAIM3MA — B
YaCTHOCTH, HM IEPCOHOJIOTHUECKOTO (DYHKIIMOHAIN3MA — B OOLIEM.

Kuarwuessblie cioBa: ['enepatuBnbiii MU; Kommiekcusiii TecT Thropunra; Tect bioka;
Tecr JlaBneiic; Kuralickas Hamus; Mamuna broka; [leuxodyskunonanmswm;
[Iepcononornueckuii GyHKIMOHATIN3M.
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BBEJIEHHUE

B Hacrosmiee BpeMs € MOSBIEHHEM U IIOBCEMECTHBIM PacCIpPOCTPAHEHHUEM
TeHepaTHBHBIX peno0ydeHHbIX TpanchopmepoB (Generative pre-trained transformers),
KOMIIBIOTEPHBIE T'€HEPATUBHBIE MOJEIM CTAJIX OJHHMM W3 CaMbIX 3aMETHBIX SIBJICHUU
COBPEMEHHOM  DJJIEKTPOHHOM  KyinbTypbl. M  mnpunmceiBaercs enBa Jau  HE
PEBOJIIOLIMOHHBIN  XapakTep, MX BHEApPEHHE B pasiuuHble chepbl UeI0BEUECKOM
JESITeTbHOCTH BBITIISIUT HEM30€KHBIM, OHM CIIPOBOIIMPOBATIM HOBBIM BUTOK HAYYHBIX U
OOIIECTBEHHBIX AMCKYCCHH IO IOBOAY HCKyccTBeHHOro uHremiekra. GPT-moxpenu
CTaJIi 0003HAYATHCS CIIOBOCOYETAHUEM “‘TE€HEPAaTUBHBIN UCKYCCTBEHHbIN UHTEIUIEKT , U
9TO MOHATHE MOIYYWIO NPU3HAHKUE B TOM YMCIIE U HA IIPABUTEILCTBEHHOM ypoBHe. 1
neiicrButensHo, GPT-mporpamMMbl MpoayLMPYIOT TEKCThI, M300pa)k€HUS, MY3bIKYy U
MHOI'0€ JIpYroe, 3a4acTylo NMPaKTUYECKH HEOTIMYHUMOE OT PE3yJIbTATOB YEJIOBEYECKOU
NeSITeTbHOCTH, TPE/ICTABICHHBIX B KOMITBIOTEPHOM (hopmaTe. B cuimy 3TOro Bo3HUKaeT
coOJla3H MPUIUCHIBATh JIMYHOCTHBIE XapakTepucTUKu U crnocodHoctn GPT-
ACCUCTEHTaM — CEPBHUCHBIM IPOrpaMMaM-IIOMOLIHMKAM, IIOCTPOCHHBIM Ha OCHOBE
TEHEPATUBHBIX TEXHOJOTUH pa3nuuHoro poxa. IlogoOHoe “‘nepconudunmpoBanue”
IPOrPaMMHBIX ITPOTyKTOB HHUIIMUPYET UpE3BbIUaliHbIN HHTEpeC K HUM. M3-3a axxnoTaxa
BOKPYI JTHX CHCTEM H3 TOJS 3PEHMsS HCYE3aI0T HUX OYEBHUJHBIE HEIOYETHI:
HE/IOoCTaTOYHas TIyOMHA KOHTEKCTa, 3aBUCHMOCTh OT KadeCTBa OOYYalOIIUX JAaHHBIX,
POAYIUPOBaHKE “‘PEHKOB”, “TAILTIONUHAIIMN, IPOYEH 3aBEIOMO JIOKHOW HHPOPMAITHH
Y MHOTO€ JpyTroe€.

Pa3paboTrka u MaccoBoe BHEIpPEHHE Cpa3y HECKOJIBKUMH TEXHOJOTHYECKUMU
KOMITAHUSAMH TaKHUX CHUCTEM CTajld BO3MOXHBI OJlarogapst TOMy, 4TO CYILIECTBEHHO
BO3pOCya BBIUMCIUTENbHAS MOIIHOCTh JaTa-lIIEHTPOB, MOSBUIUCH OTPOMHBIE MACCHUBBI
OTKPBITHIX JaHHBIX, KOTOPbIE OBUIM CTEHEPUPOBAHBI MOJB30BATEISIMH, a 3aTEM 110 CYyTH
IPUCBOEHBI T€HEPaTHMBHBIMU MOJENSMU B Ipouecce oOydeHHus, YyTo M JAaJo Takou
3aMEeTHBI M HEOXUAAHHBIA >pdexT. OaHako npu Omwkaiimem paccmotpeHun GPT-
CUCTEMBl HE€ IMPEJCTaBISAIOT CO00M HHUKAKMX OCOOBIX “IPOPHIBHBIX’ MPOrpPaMMHO-
annapatHelX HoBanuil. OHM Majl0 COOTBETCTBYIOT IPUIIMCBIBAEMBIM UM CBOHCTBam
“OCMBICIIEHHOT0”” U “TBOPYECKOr0”” MPOAYLHPOBAHUS TEKCTOBBIX UM MYJIbTUMEIUINHBIX
apredakToB. Ilo CBOMM BBIYMCIMTENBHBIM MPUHLMIAM 3TH MOJENU BOCXOMAT K
MapKOBCKUM IIeMsiM U OailecOBCKMM ceTsM. B 1enom jke Takue MOJenH SBISIOTCS
“CTOXaCTHYECKUM normyraem’: “cucremont CJIy4altHOro COCIMHEHHUS
MOCJIEI0BATENbHOCTEN TMHTBUCTUYECKUX (POPM, KOTOPBIE MPUCYTCTBOBAIHN B OOIIMPHBIX
00yyYaroImux JaHHBIX, B COOTBETCTBUH C BEPOSITHOCTHOM MH(OpMAIEe 0 TOM, Kak OHU
KOMOMHHUPYIOTCS, HO 0e3 Kakoii-1100 cchuTku Ha ux 3HaueHue” (Bender et al., 2021).

B nanHo#t paboTe MBI CTaBUM BOIIPOC O MMPABOMEPHOCTU MCHOIb30BAHUS TOHATHUS
“reHepaTUBHBIM MCKYCCTBEHHBIM HMHTEJUIEKT , O TOM, COOTBETCTBYIOT JIM B IPHUHIUIE
GPT-accucTeHThl Hay4HBIM KPUTEPHSIM HCCIEIOBAHUNA HMCKYCCTBEHHOTO HMHTEIJICKTA.
[IpobGnema myTei mampHEHIEro pa3BUTHsS OOIIECTBA B KOHTEKCTE OyMa reHepaTUBHBIX
TeXHOJIOTUH He u3ydaercsa. O0 ’TOM MHOTO JIpYTHX, KaK PaBUIIO, BOCTOP>KEHHBIX PadoT.
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GPT-ACCHUCTEHTBI 1 TEPCOHOJIOTMUYECKHI
OYHKIIMOHAJIN3M

CoBpeMeHHbIE GPT-accucreHTsl (GPTA) 4acTo JTIEMOHCTPUPYIOT
IIEPCOHOJIOTUYECKUE MAapaMETPhl, KOTOpPHIE MPHUHATO CUUTATh XapaKTEPUCTHUKaAMH
YeJIOBEYECKOW JIMYHOCTU: Pa3yM, MOHMMaHUE, MOTHBAIMIO, HaMepeHue, yOexkIeHue,
CMBICJI, TBOPYECTBO, MOPaJlb, KPACOTY, LIEIOCTHOCTb, CyOBEKTHOCTh U MH. Ap. Hampumep,
B TEKCTax, MPOAYLUPYEMBIX C IOMOIIBIO JTAHHON TEXHOJIOTMH, IOMUMO MPUCYTCTBUA B
HUX MCKOMOI'O II0JIb30BaTEJeM OIPEICIICHHOTO COJEpXKaHHUs, OOHAPYKHUBAIOTCS
JUHTBUCTUYECKUE MapKepbl SMOLMOHAIBHBIX COCTOSIHUM, OLEHOYHBIX MO3ULIHUH,
BKJTIOYasi CAMOOILICHKY, MTapaMeTpbl MOTUBAIIUH U T.N. Takue CHCTEMBbI, B OCOOCHHOCTH
IpU  JIONOJHEHUH UX MYJbTUMEAUNHBIMU  ayJAHOBU3yAIM3aUUAMH  “JTUYHOCTH
CHOCOOHBI ChI'paTh pOJIb aKTepa KOMMYHHUKAllMM, BBOJAILUETO B 3a0iyKIeHHUE
B3aMMOJICHCTBYIOMIUX C HUM Jtofeil. OOMaH MpH «OAMEHE JTUYHOCTH» CPEICTBaMH,
nonooueiMu GPT, craHoBUTCS 0OIIMM MeCTOM JUIsi 00O3HAYEHHUS PUCKOB H yIPoO3 CO
CTOPOHBI “TeHeparrBHoro M.

BrlsiBeHne mepcoOHONOIMYECKUX MapKEepOB CIIY>KUT MOBOJIOM JUIsl 3asiBJICHUM B
CMMU, Ha HayuHBIX U Ou3Hec-KoHpepeHuusax o ToM, uto GPT-cucremsl Bctanu Ha MyTh
“cunpnoro MN”. [lexknapupyercs, 4To AaJIbHEHIIEe Pa3BUTHE ITUX TEXHOJIOTHI MOMXKET
npuBecTd K (OPMUPOBAHHMIO Yy HHUX UEJIOBEYECKUX XapaKTEPUCTHK: KPEaTUBHOCTH,
CIIOCOOHOCTH K LIEJIENOJIaraHuio, IPUHITHIO PELIEHUH, MOPaJbHOMY BMEHEHUIO U T.II.
3/1ech K€ BO3HMKAeT W BOIpoc O 3aMeHe mrojei cucreMamu MU. Ecnu st 3aMeHbl
TpaauuuoHHbIMU cucteMamu MU paccmarpuBarorcs npodeccuu ¢ y4erom padoThl B
ciabo ¢opmanuzyeMbIx 00NacTAX, HO C ONOpOM Ha aBTOMAaTHU3ALMI0 PYTHHHBIX
poLEayp, TO B ciiyyae ¢ reHepatuBHbIM M 3ameHst0TCst TBOpUYECKUE, TPUHITUITHAIIBHO
Hepopmanu3yemble mnpodeccud. Bompockl NPUIUCHIBAaHUS — MEPCOHOJOTHYECKUX
(deHomeHOB pe3ynbTataM (yHKuUMOHMpoBaHus cuctem WU, oueHka poBepus K
npolenypaM TakKoOro MPUMNMCHIBaHMUSA, HauuHas OT JepUHMLMH U BbIOOpa UX
KOMIIBIOTEPHON apXUTEKTYpPbl, U3y4YaeTCsl B METOJOJIOTUH, MOJIYUYHUBILEH B MOCIEIHUE
NecATUIEeTUs Ha3BaHUe “‘(DyHKIMOHAIN3M HCKYCCTBEHHOI'O HHTeJUIeKTa”. OTa
METO/I0JIOT U JAKOHUYHO IpejicTaBieHa B (Anekcees, 2019) Ha ypoBHE KOHILIETITyaJIbHOM
OpraHu3alliil  COBPEMEHHBIX IPOEKTOB OOIIEro HCKYCCTBEHHOI'O  MHTEIJIEKTa:
MCKYCCTBEHHOM JKU3HU, UCKYCCTBEHHOTO CO3HaHMsI (MO3ra), HCKyCCTBEHHON JTMYHOCTH,
UCKYCCTBEHHOI'O O0IECTBA, HICKYCCTBEHHOTO MUpA.

OynknnonamusM MM — 1o HamnpaBiieHHe Hay4HO-TEOPETHYECKUX W WHKEHEPHO-
TEXHOJOTMYECKUX HCCIEIOBAHUN, OPUEHTHPOBAHHOE Ha IMOCTPOCHHME U NPHUMEHEHUE
KOMIIBIOTEPHBIX peIUIMKAUil (MMHUTaLKi), penpe3eHTauuid (Moaeneil) U penpoayKIui
KOTHUTHBHBIX (DEHOMEHOB CaMOro IIMPOKOTO CIEKTpa >KU3HEHHBIX, NCHUXUYECKUX,
JUYHOCTHBIX M OOIIECTBEHHBIX MposiBlieHnH. Micxomuoit ocHoBol (pyHkimonanusma NN
ABISIETCA TMCUXO(PU3NOJIOTHYECKasi TEOpUss MAIIMHHOTO (PYHKIMOHAIN3MA XWIapH
ITatHama 60-x rT. mponwioro Beka. B 1960 roay oH yTBepxkaain, 4To IpU U3YYEHUH
UHTEPCYOBEKTUBHBIX BONpocoB OBM MOXET BBINOJIHATH pPOJIb, HWHBAPUAHTHYIO
dyukiusimM mosra (Putnam, 1960).
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Hanpumep, onenuBats O00Jb JPYyroro 4YejJoBEKa MOXKHO TpPOSKO: BO-TIEPBBIX,
OMXEeHBHOPATIBHO, 1O CTOHAM; BO-BTOPbIX, (PM3MKAIBHO, 10 H3YYCHHMIO IaTTEPHOB
HEeHpaNbHOW AMHAMUKH; B-TPEThUX, (QYHKIMOHAIBHO, MO OTKa3y “Tpurrepa Ne 36” B
YuIie, KOTOPbIM penpoaylupyeT HelpoHsbl, OllyIlatoliye 00Ib, B COCTaBe padOThl MO3ra
Kak cucrembl. B 1997 romy aBrop MammHHOrO (YHKIHMOHAJIM3Ma OTKA3ajCs OT
COOCTBEHHBIX MJEH, yKa3aB Ha CJIOXHOCTb BbISABICHHMS (DYHKIMOHAIBHBIX CBA3€H U B
oOmiecTBe, 1 B uenoBeke: “KornutuBHas ¢u3uka HEBO3MOXKHA, TOYHO TaK, KaKk paHee
cTaja OYEeBUIHOM HEBO3MOXXHOCTH coruanbHO ¢(u3uku O. Konta” (Putnam, 1997).
OpnHaxo BpsiZL JIM 3TO YTBEP)KIAEHUE CIIOCOOHO OCTAHOBUTH CTOPOHHUKOB COBPEMEHHOIO
¢yukunonanusma MU. Ceronns B popmupoBanuu pyHkiuonanuzma MM Beienstores
coOMpaTenbHbIi, OMpeNeNUTEIbHbIN U HAOMIOAaTeIbHBIA TToaXx0abl (AekceeB, 2019).
CoOuparenbHblii MOAXOJ OTBeyaeT 3a cOOp, HJIEHTU(UKALMIO, KOOPAHUHALMIO,
dbopManm3anuio, CHCTEMAaTU3ANUI, YHHUPHUKAIUIO, KOJAU(PHKAIMIO BCEBO3ZMOKHBIX
(YHKIMOHATUCTCKUX Teopuil. OnpenenuTenbHbIl MoAXoJ obecledyrnBaeT aHalu3 U
BbISIBJICHHE IJIaBHBIX (YHKIMOHATMCTCKAX ~ XapaKTEPUCTHK, OTHOIIEHUH,
3aKOHOMEPHOCTEH, NPUYMHHOCTEH, WHBAPUAHTHBIX OTHOCUTEIBHO COJIEPIKAHUS
KOTHUTHBHBIX eHOMEHOB. HabmronaTenpHbIN 1OIX0/] HO3BOJISIET OIICHUBATH PA3JINYHbIC
OTHOLICHMsI 4YEJIOBEKa K KOMIBIOTEpHOMY Mupy cucreM WH: onTonmormyeckue,
AIUCTEMOJIOTMYECKHE, JIOTUYECKUE, JIMHTBUCTUYECKHUE, aKCHOJIOTUYECKUE,
JCTETUYECKHE, OSTUYECKUE, IPAKCEOJIOTHYeCKue M JApyrue (yHIaMeHTalbHbIe
OTHOLIECHHUS.

Bo3zHukaer Bonpoc: Kak BIUChIBAaeTCs uues “reneparusHoro MM B metononoruto
coBpemeHHoro ¢yHkuuoHanuzmMa MU, B o0o3HaueHHBbIE BbIIE M (PyHIaMEHTaIbHbIE
otHomeHus1? M BooO11ie BIUCHIBAETCS JIM OHA B 3T MOJIXObI?

MamuHHbIA QYHKIIMOHAIN3M CEMUECITUIIETHEN JaBHOCTH alesUIMpoBal K ujaee
MaimuHbl Teropunra. B e roznsl rect ThropuHra He JOCTUT MOMYJISIPHOCTH U IIPO CTATHIO
(Turing, 1950) ynomunanu eaununsl. [Toatomy X. [Tataam B (Putnam, 1960) unero Tecta
TetopuHra mnpocro-Hanpocto He 3ameTwi. CoBpeMmeHHbIM ¢yHkIMoHamu3M WU
Oasupyercss Ha  METOJOJIOTMM  KOMIUIEKCHOTO  TecTa  TbhIOpUHIa,  KOTOpPBIH
CUCTEMATUUYECKH H3Y4YaeT NPHUHLMIINAAIBHBIE BOIPOCHI KOMIIBIOTEPHOW pean3alyy
KOTHUTUBHBIX ()€HOMEHOB CaMOTo mupokoro crnekrpa. B (Anekcees, 2008, 2013, 2016;
Jlextopckuii, 2022) paccMmaTpuBaics “KOCTAK HauOoJiee MOMYJISIPHBIX ThIOPUHTOBBIX
TECTOB, OTBEYAIOIIMX Ha BOINPOCHI: MOXKXET JIM MAallMHA, KaK YeJOBEK, MBICIUTH,
CO3HaBaTh, MOHHUMAaThb, TBOPUTH, JIOOUTh, APYXKUTb, OBITH JIMYHOCTHIO, CBOOOIHOIA,
T0OpOAETENILHON U TIP.

Ha mnepBblii B3risig  KakeTcs, 4YTO IEPCOHOJIOTHYECKUH (DYHKIIMOHAIU3M,
U3ydYamoled BOMPOCH ‘“3aMEHBI” €CTECTBEHHBIX JIMYHOCTEH (YyHKIMOHAIBLHBIMU
“IBOMHMKAMM” 33/1a€TCsl TECTaMH, KOTOpble OJU3KHM MpoOIeMaTHKE KOMIBIOTEPHOIO
MoJieIpoBaHus JnyHocTU. Hampumep, TectT “UCKyCCTBEHHOM JIMYHOCTH (JJOCTATOYHO
noapobHo packpelT B (AnekceeB, 2016)) u Tect ‘“3omOu” (Anekcee, 2020)
BOCIPOM3BOAUT METAPU3NYECKYIO JpaMy IEPCOHaXEH MBICIEHHBIX SKCIIEPUMEHTOB
¢mnocopun cozHanus. Jl. JleHHETT monaraeT, 4To BCE MBI, JIFOAM, HA CETOIHSIIHEM dTare
AHTPOIIOCOIIMOTEHE3A, SIBJIIEMCS BCETO JIUIIL 30MOU, HO MOKEM CTAaTh CO3HATENIbHBIMU B
ycIoBUAX ri106anbHoro MM, KOTOphIii MO3BOIUT YETKO OCO3HATH POJIb U MECTO Ka)10T0
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B cucTeMe YenoBedecTBa B 11esioM. J[x. Cepiib, HAIPOTUB, YOKACH, YTO MBI B JIAJICKOM
IpoOUUIOM oOO0Najainy TMOJTHOTOM JMYHOCTHBIX crocoOHocTei, a BoT MMU-cuctembl
YCKOPSIOT JETPAJAINIO JIFOJEH  CKOPO MBI IPEBPATUMCS B 30MOH.

Ot MeraduznuecKue KapTUHKU 3a0aBHBI, U MPU 3TOM OHM IOJE3HBI, TaK Kak
BBIPAXAIOT JIOTHYECKH JIOCTATOYHBIE OCHOBaHUs TOT0, 4T00bl GPT-cucrema nmpoxoaumna
TecT Ha “‘MuuHOCTHOE”. VIMEeeTcss MHOro WHBIX KOTHHUTHBHBIX (DEHOMEHOB, KOTOpPBIC
HeoOxoauMo uMuUTHUpoBaTh cpeacrBamMu GPT — nmoHumanue, Mmoaco3HaHUE, SMOIUS,
camoonpesenenue, Bois... Ha Hamn B3risj, Toruyeckd HeoOXOJUMBIMU JIJIS1 BBISIBJICHUS
(YHKIIMOHATBHBIX  MEPCOHOJIOTMYECKUX  WHBAPUAHTOB  SBISETCS  ‘CMBICI |
“rBopuecTBO”. Ecin HET 3TUX (PEHOMEHOB, TO HU O KaKHX NPOSBICHHUIX ‘“JIMYHOCTH
YTBEPKAATh HEJb3s1, 3TO MIPOCTO-HAIIPOCTO JIOTHYECKH HEBO3MOXKHO.

MMPOXOJSIT JIU GPT-ACCUCTEHTHI OPUTUHAJIBHBIN TECT
TBIOPUHI'A?

GPTA npoxooum opueunanvhuiti mecm Tvropunea, uepy 8 UmMumayuio UHmMeIeKmad.
Bonpoc o mpoxoxieHre ThIOpUHTOBOW UTPBI B UMHUTAIIHIO, KaK MPABUJIO, IPEAIIECTBYET
JIPYTUM BOIIPOCaM JIF0OOT0 YaCTHOTO T€CTa U3 COCTaBa KOMILJIEKCHOTO TecTa ThiopuHTa.
Cnenyer cpa3y OTMETHT, 4YTO 3Ta “Urpa’ BBIXOJWUT 3a TPAHULBI METOJOJIOTHUHU
OuxeBHOpHU3MA:  THIOPUHTOBBIE  “IUCIIO3MIMHM~ ~ BBIYUCIUMBL.  BbhuncaumMocTh
TPaKTyeTCs HE Kak apupMeTHUecKHe MpeoOpa3oBaHMs, a KaK MOPSAOK CIeTOBaHUS
nporpaMme. OTOT HOPSAAOK B 00IIEeM cilydae KOAMPYETCs LeNbIMU uuciamu. B
OuxelBHOpHU3ME MPEIMETOM KOTHHUTHBHOTO aHAIM3a BBICTYMAeT HE HeKas MEHTaJbHas
CTPYKTypa CO3HaHMs, a 00bEKTUBHO (UKCHPYEMBbIE IMapaMeTphl MOBEACHUS (peaKiun),
ompezensieMble BHEIIHUMHU BO3ACUCTBUSIMH (CTHMYyJamu). B JIHHTBHCTHYECKOM
OMXEBHOpU3ME CTHUMYJIAaMH U PEAKIUSAMHU JUCIO3WUIIMNA SBIAIOTCS BepOaTbHbIE
BBIPKEHMS, U TaK KaK OCYIIECTBIIAECTCS MAHUIYJIALNS CEMUOTUYECKUMH KOMIUIEKCAMU,
TO HE MOJIyYaeTCs] HTHOPUPOBATH HU CEMUOTHYECKYIO, HU TTParMaTuiecKyro KOMIIOHEHTY
ThIOPUHTOBOM KOMMYHUKAIIMH.

[lepBasi KOMIIOHEHTa TpEANOaraeT OTHOIIEHHE CUMBOJBHBIX BBIPAKECHUH K
O00BEKTUBHOHN, CyOBEKTHBHON WIU HHTEPCYOBEKTHBHOW (opMaM peadbHOCTH, T.€.
BBIJICJICHHE MEHTAJILHOTO TMapaMmeTpa Kak 3HaueHus. BTopas KOMIOHEHTa OmpenemseT
OTHOIIEHHE HOCHUTEISI BEIPAXKEHUI K BHIPAKEHUSM C yUeTOM OECUMCIEHHOTO KOHTEKCTa
MO3HABATEJIbHBIX, MPOU3BOJACTBEHHBIX, YKOHOMHUYECKHX, COLUAIBHBIX, KYJIbTYPHBIX,
MOpPAJIBHBIX M TpPOYMX OTHoWeHUW. [lomywaercs, 4ro B AMCHO3ULUAX AOJKEH
MPUCYTCTBOBATh CMbICI KaK CHENUAIBHBIN TMpeAMeT mporpaMMmupoBanus. OIleHKa
YCHENTHOCTH KOMITbIOTEPHOM MMUTALIMKM UHTEJUIEKTA OCYIIECTBIISIETCS CYbEN U 3aBUCUT
OT ero HabJI01aTeTbHOCTH, KOMIIETEHTHOCTH, yMa, 0€CKOPBICTHOCTH U Tp. Cy/Ibs BIIpaBe
MPUCYIUTh UTPOKAM HE TOJIBKO MPABUIIbHBIN FE€HAEP, KaK M3HAYAIBHO 3alyMbIBaJI aBTOP
OPUTMHAILHOTO TECTa, HO U HAJMYHE YyBCTB, MOTHBOB, BOJIM M MHOTOTO JAPYTrOro, B TOM
qrclie U JTUYHOCTHOTO. KOHeuHo, HEOOXOAUM HEKOTOPHIi MHHHUMYM KOMIBIOTEPHBIX
JOCTYDKCHUN MMUTAIIMU WHTEJUICKTa, 10 KpalHeld Mepe, CTIOCOOHOCTH BECTH JIHMAJIOT.
CrocoOeH 1M JTUHTBUCTUYECKUN OWXEHBHOPH3M, HAyUMBIIUINCS MPOTPAMMHUPOBATH
JTUCTIO3UIIMK  H, Ojarojgapst JTOMY, MPECTYNHUBIINN TOpor (QyHKIIMOHAIH3MA,
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HUMUTUPOBATH KPCATHBHOCTb U OCMBICIICHHOCTE OTBCTOB Ha BOHpOC? I[JISI OLICHKH 3TOI0
B COCTaBE€ KOMILJIEKCHOIO TecTa ThropuHra musy4arorcs TecT JlaBnelic M pasziuuHble
Bepcuu Tecrta bioka.

CIIOCOBHBI JI1 GPT-ACCUCTEHTHI ITIPOUTHU TECT JIABJIEHC?

GPTA mne npoxooum mecm Jlasneiic, m.e. mecm Ha KpeamusHocmo. BriepBbie
“TecT” Ha KOMIIBIOTEPHOE TBOPUECTBO Mpeioxuia Ana Jlasneiic B 1843 r.: MamunHa
croco0Ha Ha MHOTO€, HAIIPUMEp, BBIYUCIIATH, UCTIONHATH My3bIKajbHble cuMponuu. Ho
IpU 3TOM CIOCOOHA JieNiaTh TOJBKO TO, YTO €il yKa3biBaeT (MHCTPYKTHUPYET) cIenaTh
yenoBek. Mamaa TBopuTh He Mosket! (A.L.L., 1843).

A. Totopunar B 1950 roay cnenan mocnabineHue B ASPUHHUIMAX: TBOPUYECKUM
ABJIIETCS TO, YTO YJUBISET HaOionarens U sBiseTcd HeoxuaaHHbIM. Hampumep,
Onarogaps MalIMHHOMY OOYYEHHIO YEJOBEK JIMIIb MpeArnojaraeT oOImUNA XOf
IpOAYIMPOBaHUs apTeakTa, KOHKPETHOE K€ BOIUIOMICHUE JOCTUTAeTCS B (PYHKIUSIX
(mefipo)xommerotepa (Turing, 1960, p. 469). Ho Takas KOHKpETHKa, 10 MHEHHIO
A. Toropunra, BecbMa HEOObIYHA U €€ CJI0KHO MPEICKa3aTh.

B 2000 r. psax aBTOpOB NPEMIOKWIM YJIYUIICHHbIH TecT JlaBnelic, B KOTOpoM
¢urypupoBanu “apredakter’, Oxarogaps KOTOPsIM — mog4epkHeM 310 — GPT-cucremsl
CTajM TIOMYJISIPHBI — KapTUHBI, 03MbI, My3bika (Bringsjord, Bello, Ferrucci, 2001).
Opnaxo cnocobna nmu GPTA mnpoiitu tect JlaBneiic? Komnbiorep mpoiaeT 3TOT TECT
TOT/Ia U TOJBKO TOTJA, KOorjaa BbimonHseTcss cucrema akcuom: 1) GPTA cnocoben
npoaylupoBath apredakt 4; 2) apredakt 4 He ABISETCA pe3yabTaToM oOMaHa, ciyydas
um c6os; 3) GPTA Bcerna moxer 4 penpoAyuupoBath (HOBTOpUTH); 4) cyabs | He
crioco0eH 00bacHUTh, kak GPTA mpoaymupoBain A, HECMOTpPsI Ha MOJHOE MOHUMaHHE
mexanusma GPTA. [IlpennokeHHas akCMOMaTHKa TPUBOAUT K  CIETYIOIIUM
cooOpakenusiM: 1) KpeaTuBHbIH TeCT HEBO3MOXKHO NMPOUTH myTem obmana. 2) Tecr
JlaBneiic Bcem coBpemMeHHbIM GPTA mnpucBauBaer craTyc HeKpeaTUBHbIX. Mojenu
3aMporpaMMHpPOBAHbI pa3paboTYMKaMH Ha OCHOBE OOJIBIINX JaHHBIX, HUYEro “ot ceds”
takue GPTA noGaBute He MoryT. 3) HeoOXoauMbIM yCiOBHEM HPOXOXKACHUS TecTa
JlaBneiic sBusercs cnocobHocth GPTA k mporpaMMupoOBaHHIO COOCTBEHHOTO
IPOrPaMMHOT0 KOJa, HOBBIX aKCHOM ([UIsi CUMBOJIBHOTO MOJIX0Jla), HOBOTO crocoba
0o0yuyeHHsI HeMpOHHOU ceTH (711 KOHHEKIIMOHUCTCKOTo Moaxo1a). Ho 3To HeBO3MOXKHO
u3-3a aprymenTa [ 'enens-Jlykaca: Mmexanuueckasi cuctema, kotopoit sisisiercst GPTA, ne
cnocoOHa k ayrodopmanuzauuu. Jns GPT naxe oTnaneHHO HE CTOUT BONPOC O TOM,
CrocoOHa M TMporpaMMa MOPOXAAaThb JPYTrHe MPOrpaMMbl METOJAMH, CKaXeM,
“aBTOreHepaTuBHOro nporpammupoBanus’. Ilpunnun pa6otst GPTA npuHIMIHAIBEHO
UCKJTIOYaeT aKCMOMATHKY KaK BBIYMCIIUTEIbHYIO OCHOBY (YHKIIMOHUpOBaHUsA. CeroaHs
4acTO BCTpeuaercs yTBepkaeHHue o ToM, uTto GPT MraoBeHHo ¢opMHpyIOT
MHOT000pa3ue pa3HbIX IPOrpamMM 1o TpedoBaHHIo “ipoMnToB”. OJIHAKO HA CaMOM JIesie
HOBbIe nporpammsl He co3natorcs: GPT mpemnaraer ¢pparMeHThl Koaa, KOTOpble ObLIH
panee mpencraBieHbl B MuaTeprere. MoaenupoBanue “cBOOOIHON BOJW’, MMUTAIUS
MOTHBAIIMOHHO-BOJIEBBIX MEXAaHU3MOB 4YEJIOBEKA, CTPEMSIIErOCs K CO3JaHUIO0 YEro-TO
HOBOTO, JM3PE3YJbTAaTUBHO, TaK KaK MPOAYKT TMPEACTABIsAETCS B HEKOTOPOM
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IIPOCTPAHCTBE NOTEHIUAIBHO NpeACTaBUMbIX pemieHuil. GPT-renepanus He 10X0AUT 10
YPOBHS aKCHOMaTHYECKOro MpEeJCTaBICHUs O3TOro mpoctpaHcTBa. Tect JlaBneiic
COOCTBEHHO M TIOKa3bIBAa€T HEBO3MOXXHOCTh KOMITBIOTEPHOHM peann3anuu (eHOMEeHa
TBOpuecTBa. OHAKO BO3MOYKHA MHTEPIIPETALUs MPOAYKTa KOMIIBIOTEPHON I'eHepaluu
KaK KBa3WKPEATHBHOTO, “Kak OBbI” TBOPYECKOTO MPOAYKTA, KOTOpAs OMpEIesieTcs
KOMIIETEHTHOCTBIO ThIOPUHIOBOT'O CY/IbH, TPUITHUCHIBAIOLIETO TPOrPaMMe KPEeaTUBHOCTb.

UToObl MOBBICHTH AKCIEPTHBIE MOJHOMOYHS THIOPUHIOBOTO cynsu B 2014 romy
M. Punn B “recre JlaBneiic 2.0” (Riedl, 2014) npenmoxxusl HOBYIO BEPCHIO HCXOIHBIX
OPEINOCHUIOK, KOTOPYIO MPUMEHUTEIBHO K HaIleMy CIIy4al NpPeACTaBUM TaKUM
obpasom: 1) GPTA npoayuupyet aprepakt 4 tuna T; 2) A T0IKEH COOTBETCTBOBATH
Habopy orpannyennii C, rae Ci € C — mo00# KpuTepuii, BEIpaKaeMblil Ha €CTECTBEHHOM
a3bIke; 3) uenoBek-oueHMK H, BeiOpaBmuii T u C, yaoBIETBOpPEH TeM, UTO A SBISETCS
JOITyCTUMBIM 3K3eMIUISIpoM 1 u cooTBercTByeT C; 4) yenmoBek-cynesi | ompenenser
koMOuHammi© T u C Kak HepealbHYIO AJii OOBIYHOTO 4eloBeka. 10 ecThb MOMUMO
YeJIOBEKA, BBIMOJHSIOIIETO POJIb THIOPUHTOBOTO CyJIIbH, MOSBIsieTCs uenoBek (H),
KOMIIETEHTHO OLEHUBAIOLINI F€HHAbHOCTb, TAIAHTJIIMBOCTh, KPEaTUBHOCTH apTedakTa
A wnu, HanpoTuB, OECTaJaHHOCTh, OOBIICHHOCTH 3TOTO NIpousBeneHus. [Ipowusomina
yeTkas crnenuduKanys KpUTEPHEB OIICHUBAEMOIO IMPOAyKTa. YelnoBeK-OLEHIIMK U
YeJIOBEK-CYy/Ibsl JOJDKHBI OBITh SKCIIEPTAaMH B JOCTATOYHO OrpaHMYEHHOH 00jacTtu, T.e.
HY’>KE€H KOHKPETHBIN CHEIHAIIUCT, a HE “4eJIOBEK BOOOIIE”, ONPEISISIIOIINM, MOXKET WU
HE MOKET TBOpUTh MainHa. Camoe rinaBHoe, potyKThl reHepaunu GPTA 1oykHbI ObITH
OCMbIC/IEHHDL.

B 2015 rogy T. [loxapes npennoxunt mecm Jlasnetic 3.0, Koraa st TOCTHKSHUS
CMBICJIa OUEHIIMK / JOJDKEH BBIABIATH (AKT OCMBICICHHOIO IPOIYLHPOBAHUS
aprepakta A (AnexceeB & Iloxkapes, 2020). Hanpumep, xkakas onepauus
UCIIOJIb30BaIACh NPH CO3/IaHUH A: abcTparupoBaHue nwin 06o6menune? Eciu onenmuk H
oOHapy»Xus abcTparupoBaHue, TO BOSHUKAET MTOBOJI YTBEPK/1aTh KpeaTuBHOCTh. Ecin H
oOHapy>Xui1 00001IeHre, TO 3TO MOBOJ OTPHULIATh KpeaTuBHOCTh. HelipoHHbIe ceTn He
bopMHPYIOT HIeaIbHBIE 00BEKTHI, HE OTIEPUPYIOT MU, OHU CIIOCOOHBI TOJIHKO 0000111aTh
U orpaHuuuBaTth. PopManbHO-TOTHYECKH 3TO o3HadaeT, 4yro GPTA paGoraer
UCKITFOUUTENFHO C 00beMaMU MOHITUH, SKCTEHCHOHATBHO. C coiep)kKaHnueM MOHATHH, CO
CMBICJIaMHU, UHTEHCHOHAJIBHO, pab0TaeT UCKIIIOYUTEIBHO YEIIOBEK.

MHPOXOIAT JIN GPT-ACCUCTEHTBI TECT BJIOKA?

GPTA ne npoxooum mecm bnoxa, m.e. mecm na ocmvicienHocms. TecT brmoka
BXOJIUT B COCTaB KOMIUIEKCHOTO TecTa ThIOPHHTra U SIBISIETCS COBEPUICHHBIM YaCTHBIM
TECTOM Ha “ri100aJIbHBINA" UCKyCCTBEHHBIH MHTEIUIEKT. TecT bioka 6bu1 chopmynupoBan
B nByx paborax Hema Bioka (Block 1978, 1981) mourtu mosjyBeKOBO# JaBHOCTH, HO
CeroJHsl oKaszayicsi 4pe3BbluaiiHO BocTpeOoBaH B cBsi3u ¢ GPT-skcnancueit. B Heit
MIPEJICTAaBJICHbl JIBE BEPCHUU MPOEKTa BBIUMCIUTEIbHOM MalIMHBI i1 pabOThl CO
“3HaHUAMHU” BCErO YEJIOBEYECTBA: KOHHEKI[MOHNUCTCKAsl U CUMBOJIbHAsL. OJIHA BbIpaXkaeT
uzero riodanu3anuu 3HaHui B cpene MHTepHeTa, BTOpast Bepcus 00ecrieuuBaeT OTBEThI
[0 3ampocaM, KOTOpbIE CEroAHs HasplBatoTcs ‘“‘mpomnramu’. IlepBas Bepcus,
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KOHHEKIIMOHUCTCKas (TouHee, HelpoceTeBas), npejyioxkeHa B cratbe H. broka 1978 r.
“IIpobaembl ¢ pyHKIMOHAIU3MOM . DTOT MPOEKT aBTOp HaszBan “‘Kuralickoi Hammei.
Ceroanst o uHoraa umenyetcst “Kuraiickuit mo3r” (“China brain”) (Bringsjord et al.,
2001). B ¢unocopun MM Goisiee M3BECTHBIM SBISETCSA APYrod “KUTAHCKHMA MPOEKT
nosiBUBLIMICS aBa rojga cnycrd — “Kuraiickas xomuata” Jlxona Cepnga 1980 r.
KommenTtaTopsl otmeuaroT (Hanpumep, (Cole, 2023)), uro Ha cepiieBCKUI MBICICHHBIH
OKCICPUMEHT TIOBIHsUIa OTMeueHHas Hamu pabora H. binoka (Block, 1978).
Konnekuunonucrckas mamuHa bioka MacimrabupyeT KOTHUTUBHBIE (DYHKUINMU TCUXUKH
OTJENIFHOTO MHIUBHU/IA JI0 YPOBHSA T.H. “00IIeCTBEHHOTO co3Hanus . Ha Be100p Ha3BaHMA
MOBJIUAN pa3Mmep HaceneHus Kurtas, cpaBHUMBIA C KOJIMYECTBOM HEHPOHOB B KOpE
rOJIOBHOI'O MoO3ra yenoBeka. llpemmaraercst uaest cBsA3aTh NaTTEPHbl aKTUBHOCTH MO3ra
KHUTal1a, KOTOPOro U30MBAIOT, C MAaTTEPHAMU aKTUBHOCTH KUTAMCKOW HAIlUU B IIEJIOM,
KOrJla KaK/Ibli aKTUBHBIA HEMPOH KUTAWLa-UHANMBUIA aKTUBU3UPYET HEUPOH KHUTAMNIA-
yrieHa oOmiectBa. Ecnu cpabaTeiBaeT HEHpPOH, TO 4epe3 CHYTHUK 3EMIIM MOCHLIAeTCs
CUTHAJI Ha MOOWJIBHOE YCTPOWCTBO WIEHY KMTAaWCKOM HallMU, CKa)KeM, NpbIrHYTh. Eciu
HEHPOH Je3aKTUBUPYETCS, TO MOCTYMAaeT CUTHAI — 3aMepeTh. B MpHUHIIHIE, BO3MOXKEH
(YHKIMOHAIbHBIA MHBAapUAHT MEXAY HEUTpPaJbHOM JUHAMHKOM MO3ra H30MBaeMoro
KUTallla 1 KUTalCKoW Harued. Benb KOJIMYECTBO KUTAWIIEB M KOJIMYECTBO HEHPOHOB
cpaaumo. Ho OynmeT nu Halus HCHBITHIBATH 0O0JIb, aHAJOTUYHYIO OOJNHM KHTaHIa-
unauBuaa? Ha nepBelif B3rIIs] 0O4EBUAHO OTCYTCTBUE KaKuX-T100 Koppensiuii. O1HaKko
Tak Ju 3T0? Bompoc 10 KOHIAa He pa3pelnM, Kak U BOIPOC 00 3MHUCTEMOJIOTMUECKOM
peann3Me OOIIECTBEHHOTO CO3HAHUS, HOOC(hepsl U riIodanucTuku B 1enoM. KoneuHo,
tecT brnoka “Kuraiickast Hauyg” MOJHUMaeT MUPOBO33PEHUECKHE MPOOIEMbI, KOTOPbIE
BO3HUKAIOT B MBICICHHBIX JKCIEPUMEHTAaX B BeChMa JAJIEKOW OT PpPeaTMCTUYECKOM
MPE3YMITINUU JTUHTBUCTUYECKOH uocodum.

Bropas Bepcusi mamunHbl brioka, cuMBoNbHas, mpencTaBieHa B ctatbe 1981 1.
“Tlcuxonoru3m u Ouxerinopusm” (Block, 1981). OnHa mpakTuuHee MepBoOil BepcHH H
MO3BOJIIET  M3ydaTh  KOHIICTITyallbHble  MOJENH  TMOCTPOCHHUS  TI00aTbHBIX
MHTEJJICKTyaJIbHbIX ~ TEXHOJOTMH. OTa BepcHus Ha3bIBaeTCcsl MO-pa3HOMY: TIO-
KuOepHeTHYeCKH 3BY4YMT Kak “depHbld smumk” (“Black Block”). Wnorma Ha3zeiBaroT
“royoBa—sIIIMK”’, UHOT/Ia, CChUIAsICh Ha (haMIuIuio aBTOpa, “‘rosoBoi biioka” (Blockhead
(Ned Block, 2024)). H.brok mnpemgaraer BOOOpa3sUTh  TPATUIIHOHHYIO
WH(POPMAIMOHHYIO, HE HEWPOKOMIBIOTEPHYIO, MAIlIMHY MPEICTABICHUS, XpaHEHUS,
00paboOTKM W BbIIAYM OTBETOB HAa BCE BO3MOXKHBIE BOMPOCHL. [J00anbHas MarinHa
coOupaeT BCe ATU JIMHTBUCTHYECKHUE NUCIIO3UIMH, CUCTEMATH3UPYET UX M MO CyTH
peann3yeT MOUCK MOJCTPOK, TaK KaKk B Hayallo 3ampoca BKIIOYAETCS JIECKPUIITOP
“mucno3uniun’ B BUAE Bompoca. OcTtaeTcst HaWTH BOMPOC B TJIOOAIBHON 0a3e JaHHBIX U
94acTh OCTaBIICHCS MOJCTPOKH MOJICTABUTh KaK OTBET IMOJIb30BATENI0, KOTOPHIN 3a1al
Borpoc. [IpuHIMIIBI pabOTHl MaIIMHBI MOUCKA MOACTPOK Maji0 YeM OTIWYAIOTCS OT
o0mux cnoco6oB Gpynkunonuposanust GPT. [Tomyuaercs To, 4TO CErofHs peannusyeTcs
nouckoBbIMU cepBucamMu WHrepHera. [IpaBoMoueH Bompoc: SBIS€TCS JIM MalllMHA
MOMCKA MOACTPOK CUCTEMON MCKYCCTBEHHOTO MHTEIIJIEKTa?

[To oTenbHOCTH ATH BEPCUU MAITUHBI boka HE MOAXOST I KOHIIENTYaTbHOTO
anammza GPT-cuctem. [lepBast opueHTHpOBaHA HA penieHne MeTaQU3NIECKIX BOIIPOCOB
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¢mocopun cozHaHHUS: MOXKHO JIM MPEJICTABUTh B KOMIIBIOTEPHOH cructemMe (heHOMEHBI
OOILIECTBEHHOT'O CO3HAHUSI U KAaKOBbI MEPCIEKTUBBI KOMIBIOTEPHON peau3alii 3TOro
npencTaBieHus? Bropas Bepcus HE JMIIEHA NPAaKTUYECKOM OpHEHTAllMU, HalpUMEp,
MPOrpPaMMHUPOBAHUS UHTEPPOTaTUBHBIX (BOMPOC-OTBETHBIX) CIICHAPUEB HCIIOIb30BAHUS
CEeMaHTHUYECKUX CETeH Ha OCHOBE BCEX BO3MOXKHBIX OTKPBITHIX 0a3 NaHHBIX U 3HAHUI.
OpnHako eciu ABE 3TU MAIIUHBI COBMECTUTH B €IMHOM IMPOEKTE, TO MOJYUUTCS BIOJIHE
npaBoNo100HasT CHMBOJIBHO-KOHHEKIIMOHUCTCKAsT MallliHa peanu3anuu Tecta bioka.
Hazoem ee GPT-mamunoi biioka wim nosou mawunot broka. Ita MaliiHa y4UTHIBACT
TPaIULIMOHHBIE I MAlIMHHOTO 00ydeHus ocoOeHHocTu moctpoenus GPT-cucrem:
JUCKpeTHU3aIus “TeKCTOBBIX AMCHO3UIMK~ B “TOKeHaX’ M XpaHEHHE UX IU(POBBIX
AQHAJIOTOB B “MeIIKax CJIOB”, OINpeAesieHWEe accolMalui KoJOoB U (opMmupoBaHUE
MIPOCTPAHCTBA BEKTOPOB, YUET CTATUCTUKU YACTOT BCTPEUAEMOCTH aCCOIHAIIHIA.

[TombITaeMcsi OCYIIECTBUTH CIEIYIOIINE aHAIOTUU B c(hepe METOAOIOTUN HAYKH.
MamuHHBI  QYHKIIMOHATH3M KOHIENTYaJbHO pean3yeTcss WHIACTEPMUHUPOBAHHOM
MammHON ThropHHTa, MICUXO(QYHKIIMOHAIN3M — MaIIHOW bIloka, a mepcoHOIOrnIeCKuit
byHKIIMOHATN3M — HOBOM MamnHoi bioka. [IcuxodyHKIMOHAIN3M CEerOAHS CIOKHIICS
KaK CaMOCTOSITEIIbHOE HalpaBlicHWe B aHaimuThdeckou ¢unocodpuu (Levin, 2023), B
bunocopur UCKYCCTBEHHOTO MHTEUIEKTa B LeloM U B (yHkuunoHamusme MU B
yactHocTH. llcuxodyHKmonanmmsM nomonHseT uaeo QyHkuuonammsma X. [lataoma:
nporpaMMa HMMHTALMM TCUXUYECKUX (EHOMEHOB, OWXEHBHOPAIBbHO pealu3yromias
peakuuMu cucTteMbl (BBIXOJ) Ha €€ CTUMYJdbl (BXOJ), HEOOXOAMMO BKIJIIOYAET
NcUXoJIornueckue mapamerpel. Kak mMbl panee otmedanu co ccbuikoil Ha X. [latHoMa,
00JIb YelOBEeKa MPEACTABISIETCS “‘gratoueHuem mpueeepa Ne 367 Kak Koppensra
COOTBETCTBYIOIIMX MO3roBeIx ctumysoB (Putham, 1960, p.363). ITomumo storo,
cormacHo H.bBrnoky u wucxoas wu3 NCUXOQYHKIMOHATUCTCKOW HHTEpIpETaINU
ncuxoduznueckoro (yHKIMOHATU3Ma, B COCTaB ‘‘Teopud O0u” JIOMKHA BXOAMTH
“meopema Ne 17, KOTOpasi HAa BHYTPEHHEM S3BbIKE MBICIIN MPEJCTABISIET “MIPeIUKaTOp
0071y, ONpeIeIeHHBIN Ha “BX0/1e” U3 3HAUEHUH MEPEMEHHBIX “‘CTOI, “TBO3bY, ‘‘CECTh»
U Ha “BBIXOJI” CO 3HAYCHHUSIMH MEPEMEHHBIX “KpoBb”, “kpuk”, “cron” (Block, 1978,
p.236). @usukanu3M B OITOM IIOCTPOCHHH OIOCPEJIOBAHHO YYacTBYeT Kak
(YHKIIMOHAJIBHOE TOXIECTBO (U3MYECKH OTJIMYHBIX CTPYKTYp OTHOCHTEIBHO
KOMITBIOTEPHOT0 Osioka (mpuceepa Ne 36), Mo3ra yeinoBeka, KHTalCKON HaIlMH, THHBI
MapcUaHWHa U Tp., KOPPEIUPOBAHHBIX C ICHUXOJOTHYECKOW meopemoi Ne [7 u ¢
CyOBEKTHBHO BOCHPUHUMAaeMbIM (eHOMEeHOM “6osu” OT TMEepBOro JIMLA WIU C
SMIATHUYECKUM TMEpPEeKMBAaHUEM OOJM OTHOCHUTEIBHO OILIEHHBAEMBIX CyOBEKTOB
(MHTEpCYyOBEKTHBHO, OT BTOPOTO JIUIIA).

3HAYUMOCTh MCUXO(YHKIIMOHAIN3Ma OOOCHOBBIBAETCS B CIEAYIOLIEM IOPSIJIKE.
Buauane BbiiBUTaeTcsi Kak Obl BIIOJHE OYEBHIHBINA TE€3HC O TOM, YTO TecT ThiopHUHTa —
pPa3HOBUAHOCTh OuxeBHopu3Ma. Te3uc paspyliaercs MoJ HATHCKOM CTaHAAPTHBIX
AHTUOMXEHBUOPUCTCKUX  apryMEHTOB. Hamee  3a  cueT  HeCTaHAAPTHBIX
AHTUOMXEHBUOPUCTCKUX  apryMEHTOB  YHHUYTOXAIOTCS OCTaTKM TeX HIOAHCOB
JMHTBUCTUYECKOTO OMXelBHOpH3Ma, KOTOpbIEé MPHUBHOCHT THIOPHUHIOBAas WIpa B
umuTaluio. IlporpaMMucTCKMe MATHAIMOBCKHE PACUIMPEHUS JTUHTBHCTUYECKOTO
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(GYHKIIMOHATN3Ma Pa3pyMIAIOTCs, TO €CTh BBISIBISICTCS HECOCTOSTEIILHOCTh MAITMHHOTO
byHKIIMOHAIN3Ma U MOJUYEPKUBACTCS UICTUHHOCTh MCUXO(QYHKIIMOHATHU3MA.

K cranmapTHeIM aHTHOMXEBHOPUCTCKHM apryMEHTaM, MPUMEHUMBIX IS
obocHoBanusa ncuxoynkuuonamusma GPT-accucTeHTOB, OTHOCUTCS, BO-TIEPBYIO
ouepenb, apeymenm Yuzxoama-I'uua (Block, 1981, p. 11) coBMeriaromuii uaeu mpoTHB
OuxeiiBrHopu3Ma Ipu BocnpusTHH (BelABUHYTHI Pomepukom Yuzxommom (Chisholm,
1957) u, B obmieM, MeHTaIbHBIX akTOB (M3yueHsl [lerepom ['muem (Geach, 1957). Dtu
U YTBEPKIAIOT HEBO3MOXKHOCTh aOCTParupoBaHHOTO BbIIEICHHS B MOBEIEHYECKOM
JUCIIO3UIIMM HEKOTOPOTO OIPEAEIEHHOIO0 ICUXMUYECKOTO COCTOSHUA 0Oe3 ydéra Bceil
COBOKYITHOCTH WHBIX TCUXHUYECKHX COCTOSsIHHMM. JlomycTuM, OMXEHBUOPUCT HCCIETyeT
JKEJIaHWEe 4YelloBeKa CbhbecTb MopokeHoe. ‘JKemanue” mpencraBiseTcss B Qopme
MOBEICHYECKON TUCHO3UIMHU. B CTPYKTypy 3TOH AHUCMO3UIUM BXOAWT, HaIpUMED,
HaMEpEeHHUE HEMEJJIEHHO CXBATUTh MOPOKEHOE, OCOOCHHO €ciid ero aapsAT (“moka He
nepeaymanu’”). OgHaKO BO3HUKAET KOH(MIMKT MHTEpecoB. Bo3MOXKHO, 4TO uenoBek
COMHEBaeTCA B TOM, 4YTO €My INpeajiaraloT MMEHHO MOPOXKEHOE, a HE MYJIDK
MOPOKEHOTO, MpeAsiaraeMblil myTku paau. HykHa Tak ke yBEpeHHOCTh B TOM, UTO 3a
ATUM HE MOCEAYET MPOTUBOPEUHUS C APYTHUMH 0oJiee BaXKHBIMU >kellaHusiMu. He HyxHa
JIM OTBETHAs yCIIyTa, KOTOpasi MOXKET OKa3aThbcs HeMoCcHIbHON? Takum o0pa3om, BXObI
U BBIXOJBI JIUCIO3UIIMM HW3MCHSIOTCS BEChbMa  HEIPEICKa3yeMbIM  00pa3zoMm.
OtHocutenbHO “00NMKM” BO3MOXHBI  CIEAYIOIIUME JTUCHO3UIMH, TPEATOKEHHBIE
X. [NaruomMoM. Bo3MOXKHBI pa3iuyHble KOMOWHAIIMU TCUXWYECKUX COCTOSTHUM, TaKHX
Kak: [06011b + 00bIYHOE MTepekrBaHue 00IH | WK [O0TCYTCTBUE 00U + KellaHue 0OMaHyTh,
yto Oonb nepexuBaercsi]. Bo BTopoMm ciyuyae mpaBAONOAOOHBI cynepcnapmanybvl
X. Ilamnoma, KOTOPBIM 3aKOHBI 3ampeliaroT BBIKa3bIBaTh OOJb HECMOTPS Ha ee
ucnelTbiBanue. [lpaBnononobeH cosepuiennviti  axkmep. OH MOXET YCHEIIHO
MIPUTBOPATHCS B TOM, 4TO €My OOJIBHO, XOTSl Ha caMOM Jiefie 9To He Tak. [lapanuTtuku u
Mosru B 004Ke HE MOTYT BBIKa3aTh 00JIb, TaK KAaK UM HEUEM ITO OCYIIECTBUTb.

Ha ocHoOBe 3THX apryMeHTOB, HO Y€ MIPUMEHUTENHHO He K 00U, a K MBIIIJICHHIO,
H. briox yTBepkaer: MHTEIUIEKTyaJIbHOE TMOBEIACHUE MPOAYLHMPYETCS KOMOMHAIMEH:
[unmennexm + cxnonHocms K muluiienuro]. HeBO3MOXKHBI KOMOUHAIIUU. [omcymcmaue
unmennekma ~+ owcenanue obmMamymsv 8 HAIUYuUU uumeniekmaj WM [omcymcmeue
unmeniekma + owcenaHue Kazamvcs pazyMubiM]. YMHBIA MOXET CHIMUTHPOBATh
TJIYTIOCTh, HO TIIYTIBIN HE CIIOCOOEH CBIMUTHPOBATh pazyM — nojiaraeT H. biok.

DOTHUX apryMeHTOB JIOCTaTOYHO, YTOOBI Pa3pylIUTh JHHIBO-OMXEHBHOPATHHYIO
KOHIICTIIIMIO UTPphl B HMHUTaIuio. [locie mpoBeneHHON KPUTHUECKOW IEKOHCTPYKITUH
H. brok  dopmynupyer HOBBIH TecT ThiopuHTra: IUANTOTOBBIM  WHTEIUIEKT,
MPOSIBIISIOLIUICS B pa3roBOpPE JIIOAEH — 3TO CHOCOOHOCTH MPOIYLIUPOBATH OCMBICIEHHYIO
MOCIIE0OBATEIHPHOCTS BEPOANBHBIX pEaKlUid Ha HEKOTOPYIO IOCIeI0BaTeIbHOCTD
BepOaJIbHBIX CTHMYJIOB, KakMMHU Obl 3TH cTuMysbl He Obutk (Block, 1981, p. 18). He
COBCEM TMOHSTEH JOTUKO-PK3UCTEHIUAIBHBIN CTATyC MOCIEIHENH YacTH YTBEPKICHUSI.
Mps1 unTeprnpeTupyeM uX B (opmare “cMmblcioBod MHAED(EPEHTHOCTH : HE Ba’KHO,
SBIISIFOTCS JTU OCMBICIIEHHBIMU JTHOO OE€CCMBICIIEHHBIMH BXOJHBIE CTUMYJEI. [J1aBHOE,
9TOOBI Pe3yJIbTAT OBLT OCMBICIEHHBIM HJIH OBLT MTOX0KUM Ha OCMBICIICHHBIH.
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Tecr bnoka kak HOBBIM TecT TbIOpUHIra, OcCMbICIeHHbI, @ HE PaHAOMHO
Cr€HEpPUPOBaHHBIN, CHUMaeT Bo3paxkeHue Yuzxonma-I'mya: BO3ZMOXKHO CKOJb YTOAHO
MHOT'O BApUAHTOB JUCIO3ULINM, YOS KICHU, HAMEepeHUl, xkenanuilt tomy, yto GPTA nHe
OyJeT pacroyiokKeH BbIIaBaTh OCMBICIICHHBIE OTBETHl. T€M HE MeHee, pa3HOOOpa3HbIe
BapUaHTHl IMCIO3ULMI HUKAK HE CKa3bIBatOTCs Ha cnocoonocmu GPTA dbopmupoBatsh
Takue oTBeThl. Ho Takue crmocoOHOCTU HE SBISAIOTCSA ONEpaldsIMU MallUHBI. JTO CYTh
CHOCOOHOCTH J1700eti TIOHUMATh CTHUMYJIBI U ()OPMHPOBATH PEAKLIUU KAaK OCMBICICHHBIC
TekcTbl. CHUMAIOTCS apryMeHTHhl ‘‘cymnepcrnapTaHel]” W “COBEpIICHHBIM akTep’: HaJlo
o0nagaTh HENIOKUHHBIMH MHTEJUICKTYaJbHBIMH CHOCOOHOCTSIMH JUIi TOTO, 4TOOBI B
COBEpIICHCTBE HUMHUTHPOBaTh OTCYTCTBHE pa3dyma. HEBO3MOXHO MPUTBOPSTHCS
Pa3yMHBIM U HE OBITh TAKOBBIM. [[JIs1 MHTEIJIEKTYaJI0B-TIApPATUTUKOB U “yMHBIX MO3IOB B
0ouke” BOOOIIIe HENlb3s1 HAITH OMPOBEPraoIlne MPUMEPHI — Y HUX, BO3MOXKHO, UMEETCS
CIIOCOOHOCTB pearnpoBaTh OCMBICIIEHHO, OJTHAKO JIJISl peajii3aliy 3TON CIIOCOOHOCTH UM
HE XBaTaeT CPEACTB, KOTOPbIE MOTYT BBIPa3UTh CIHOCOOHOCTh IMOCTHTaTh ‘“‘CMBICI .
Teopetnuecku “cMbICIT” MOXKHO 0ObEKTUBUPOBATh, HAIIPUMED, BEPLLIMHON TPEYroJIbHUKA
Opere. Ha mpakTuke ke CMBICH, HE SBIAACH 3HAUEHHUEM, 3HAYUT. JTO CMBICIOBOE
CXBaThIBaHUE TPEOYeT CyObeKTa, BIAICIOIIErO U OMIEPUPYIOIIETO CMBICIIOM, PACKPBITHS
BHYTPEHHEro MHpa uYesioBeka. HeBO3MOXXHO BOOOpa3uTh, 4YTO OECCMBICICHHAS
KOMOMHAIUsSI CHUMBOJIOB, JEMOHCTPUpPYIOIasg OTCYTCTBHE MHTEJUIEKTa IIpU €€
MIPOU3BOJICTBE, CIIOCOOHA, MUHYS YeJIOBEeKa, MEXaHUCTUYHO, HO OCMBICIICHHO OTBEYaTh
Ha MPOU3BOJIbHYIO NIOCIIEA0BATEIbHOCTh CTUMYJIOB.

Opnnako orkyna B GPTA B0O3MOXKHO NMpPOAYLHUPOBAHUE OCMBICIEHHBIX pEeaKUuii?
Jns “orpaxeHus” HECTaHAAPTHBIX aHTUOMXeHBHOpUCTCKUX aprymeHToB H. brox
KpPaTKO OIHKCHIBAET, HO JIETAIbHO PACKPBIBAET MPUHIIUI PabOThl MaIIMHBI, KOTOpas Ha
YpOBHE BCETO YeJI0BeYeCTBa crocobHa MIPOU3BOJIUTH OCMBICIIEHHYIO
MOCNIEOBATEIHHOCTh BEpOANTBbHBIX pEaKIuii Ha BepOambHBIE CTUMYJIBL. OJTO Tak
Ha3bIBacMas MallMHa IOMCKa IOACTPOK. 3ajada MaIIMHBI — IO OTBETY Ha 3ampoc
chopMUpOBaTh MOUCK MOJCTPOKH, MPEACTABICHHOW Kak (parMeHT CTPOKH, KOTOpPas
Obuta paHee c@opMynHpoBaHa, oT(opMaTHpoBaHa W COXpaHeHa B 0a3e 3HaHUM
JIMAJIOTOBBIX CLIEHApUEB Bcero uenoBedecTBa. MammuHa bioka mpeacraBieHa MouTH
nosiBeka Hazaxa, B 1981 r., mpu 3TOM oHa npenBocxuinaet npuHium padotst GPTA.

Mgl He OyaeM BBIACTATh OYEBUAHBIE OTIMYHS, OHH TIpo3padHbl. [loguepkHem To,
yTOo MamuHa bijoka Ha moBeneHYECKOM, OMXEHBHOPAIBLHO OIICHMBAEMOM YPOBHE
BBITVIAJIUT KakK MHTeJUIeKTyanbHad. OJHAKo 3HAaHMS €€ BHYTPEHHEro YCTpOMCTBa
yOeXIal0T B TMOJHOM OTCYTCTBHM Yy He€ “uHTeiiekta”. Bcsi COBOKYIHOCTH
OCMBICJICHHBIX BepOAJIbHBIX BBIpAKEHUH (KOTOpas K TOMY JK€ SIBISETCS KOHEYHBIM
MHOKECTBOM) Ha BBIXOJI€ TaKOH MallMHBI 3aa€TCsl MCKIIOUUTENBHO YEIOBEUECKUM
KOJUIEKTUBOM (ITPOEKTUPOBIIMKOB, MHKEHEPOB, MMPOTPAMMHUCTOB U JIp.). JItoau monro u
VOOPHO  TPyASATCS  AJI  pealu3alid  BCEBO3MOXHBIX  IOCIEA0BATEIbHOCTEH
OCMBICIICHHBIX OTBETOB Ha TMpEArNojaraeMble TOCIEeI0BATEILHOCTH BepOaTbHBIX
CTUMYJIOB. B x011€ paboThl HCIONB3YIOTCA ClIelUalbHble HHCTPYMEHTAJIbHbIE CPE/CTBA,
HaIpUMep, CPEICTBA aBTOMATH3AI[UU MPOrPaMMHUPOBAHUS, MAITUHHOTO OOyUYEHUS IS
Mpe/BapUTENbHOIN pa3MeTKH TPAeKTOPUI OTBETOB, CPEJICTBA PAH)KUPOBAHUS CTATUCTUKU
Y4aCTOTHI BCTPEYaeMOCTH MOACTpoK. Camoe IriaaBHOE — J0AU TBOPUYECKH BOOOPAXKAIOT U
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pEIIaroT, YTO CUUTATh OCMBICIEHHOM IOCIIEI0BATEIbHOCTBIO SI3bIKOBBIX BBIPAXKEHUH, a
YTO SIBJISIETCS] O€CCMBICTUIICH.

Takas mMalllMHa, HECOMHEHHO, SBJIsIeTCS pa3yMHON. OJIHAaKO MHTEIIEKT, KOTOPBIH
MalInHa “TIpOsIBIISIET” KakK B (hOpMe aKTyaIbHOIO MOBEJCHHUS, TaK U B (hOpMe TUCTO3UIINH
UHTEJJIEKTYaJIbHOTO TIOBEJECHUS — CYMb UHMENIeKm JNio0el, KOomopvle c0o30aiom
meKcmol, QOpMYIUPYIOM  BONPOCHI,  OCYWECMEIAIONM HOUCK OmMEemos U npu
0OHapyHceHUU HEYO08IeMBOPUMETLHBIX OMEEM08 OMmpuyalom unu ucnpagisiom. To ecTb
3TO CUCTEMa €CTECTBEHHOI'O MHTEJUIEKTa, HO OTHIOJb HE MCKYCCTBEHHOIO MHTEIIJIEKTA.
Maiuna bioka — 3To Kak JBYyXCTOPOHHEE pajno, paJuONpPUEMHHUK B OJHY U B JPYTYIO
croponbl aktopoB auanora (Block, 1981, p. 21-22), koropoMy aGCypHO MPUIIHCHIBATH
CIOCOOHOCTH MBIIIUIEHUS ¥ TOHUMaHust. CTOJb jk€ aOCypTHO MIPUITHUCHIBATH “‘UMHTEIUIEKT”
KOMIIBIOTEPY, €CJIM OH UCIOJHSET POJIM, HUHBAPHAHTHBIC (PYHKIUSAM PaJUONPHUEMHHKA.
Ecnu Teneps BOCIOJIB30BaTHCA IEPBOM, HEUPOKOMITBIOTEPHON BEpCHEN MalIuHbl biioka
U COEIUHUTH CO BTOPOH, TO MOJy4YUM (PyHKIMOHAIBbHYIO SkBHBalieHTHOCTH GPTA ¢
pamuonpueMHUKOM. [loaToMy BCsi aprymMeHTanus HEWHTEIUICKTYaJTbHOCTH MAIIUHBI
bnoka, TmarenbHO pazpaboTaHHasi i1 MEPBOM BEPCHH MAIIUHBI, IEPEHOCUTCS U JUIS
ciyuasi ¢ GPTA.

MBI MOJIHOCTBIO COTJIACUMCSI ¢ ATOW O0OBEMHOW apryMeHTaIlell, yKka3aB Ha ps
MHTEPECHBIX MOMEHTOB, COXPaHMB, [0 BO3MOXHOCTH, HMOPSAAOK IOCIEI0BATEIbHOCTH
apryMeHToB, kak 0su10 B (Block, 1981).

[lepBbrii ab3am aprymenta oTpaxkaeT aprymeHT bioka. Btopoit ab63ar —
ONpPOBEpPKEHUE 3TOro aprymenTa. Eciau HeT koHuentyanbHbIX Koyuu3uii Mexny GPTA u
MamuHOM bioka, B 3TOM CHucCKe MpUMEHsieTcs abOpeBHaTypa aHAIM3UPYyEeMOM HaMH
MamuHel, T.¢. “GPTA”.

1. Ypesmepnaa amnmpononocuzayus cucmemvl HU. VIHTENNEKT, MPOSBIIEMbIN
MaIuHON broka, sIBIsieTCS MHTEIEKTOM pa3padOTYMKOB —[IPOTPAMMHUCTOB, IKCIIEPTOB,
OIIepaTOpPOB, NHKEHEPOB 10 3HAHUSAM U JP.

Mamunaa He OOHapyXMBaeT OTIUYMA MEXAY MOBEJECHHEM, KOTOPOE OTpa)Kaer
COOCTBEHHBIM MHTEIJIEKT MAIWHBI, U TOBEICHUEM, OTPAKAIOIIMM TOJHKO WHTEJUICKT
pa3paboTUYNKOB MaIIHHBI.

2. Akmyanvnocms 3nanuti. B mMamumHe Bbioka colepikaThCsi TOJNBKO TE 3HAHHS,
KoTophie B Hee BBeAeHBI. [Ipunimnbel padotel GPTA mpHUHIMNHMATBEHO OTIMYAIOTCS OT
kiaccuueckux npuHnunoB MW, B Hux Het rumnores, abayKIMK, UHIYKIIUU, TPATYKIUH.
B MarmmHe Tonbko (hakThl, KOTOpBIE MOTYT OKa3aThCs (eiKkaMu.

CucreMy cienyeT CUMTaThb WHTEIUIEKTYyaJIbHOM, Ja)ke €Clii B HEE€ HE 3aJ0XKEHbI
3HAHUS O TEKYIUX COOBITHSIX.

3. GPTA ne sensemcs unmennexmyanvhou cucmemoti. GPTA kxak mammHa ¢
BHYTPEHHEH MEXaHWYECKOM CTPYKTypOM HE HHTEIUIEKTyajbHa Jaxe TOrnaa, Korja
BBITJISIIAT WHTEJUICKTyaIbHOW B JIFOOOM BHEIIHEM OTHOIIeHWH. CUCTEeMa CUYHTACTCS
VMHTEJUICKTYyaJlbHOM B TOW CTENEHW, B KaKOM €€ NEHUCTBUS UMHUTHUPYIOT INOBEICHHE
JNIEUCTBUTEIPHO  WHTEIUIEKTyalbHOM  cucTteMbl. IIpm  3ToOM  wurpa  BHEIIHE
WHTEIJIEKTyallbHOM ~ CHUCTEMBl ~ OIMIMOOYHO  TPUHHMMAeTCs  3a  MpU3HaK e
MHTEJJIEKTYaJIbHOCTH.
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Tak kak omepanuu MalldHbl bioka cyThb NOJHOCTBIO MMMTALUs BOIPOCHO-
OTBETHBIX CLIEHAPUEB, TO OHU HE MOTYT CIY>XUTb OCHOBAaHHUEM [UIsl MPUIIHCHIBAHMS
MaIIMHE UHTEIJIEKTA.

4. UnmennexmyanvHolti wosunusm. BO3MOXKHO, HEKOTOPBIA ‘‘TIIMHHTEIICKT”
WHTEJUICKTyaJIbHEE “UHTEJUICKTAa B CHIIy pa3iMuus M JaXe HEeCONOCTaBUMOCTH
MH(OPMALIMOHHBIX MTPOLIECCOB JIJISl UX PeaTu3alliu.

Tak kak BHyTpennee crpoeHne GPTA y0Oexmaer B TOM, 4TO OHa YCIEIIHO
UMUTHPYET UTPy B HUMHUTALMIO HHTEIUIEKTa, HE o0Jiajas WHTEIJIEKTOM, TO 3TOrO
KOHTpHIpumepa, no mHeHuto H. bioka, 10cTaToyHO /171 TOHUMAHUS TOTO, “UHTEJUICKT) —
3TO HEUTO MHOE, HEKEIU YEM TO, UTO UMUTUPYET UHTEIUICKT.

5. Jleeumumnocms  mawunno2o ummeniekma. BooOpa3um, dYTO HEKTO,
o0nafaomuii  MO3UTUBHBIM TPABOM, IIOCTAHOBWJI CYMTaTh, UYTO YEJIOBEUYECKHUI
WHTEJUICKT — 3TO MalluHHasg oOpaboTka HMHQPOpPMAlMM TOYHO Takas >Ke, KaK 3TO
ocymectBisieT GPTA. Bo3M0XHO Tak ke, IO YTBEPXKACHUI MO3UTHBHO-IIPABOBOIO
JesITelIs U TO, UTO YEJIOBEK MEHEE MHTEJUIEKTYaJIeH U, CIIEI0BATEIbHO, MEHEE UHTEPECEH,
Hexkenmu yeM MamuHa. OH ke He MMeeT OOIIedesIOBeUecKOro MacimTadba XpaHUMBIX
JAHHBIX, Mapajjienn3Ma, CKOPOCTU BbIYMCICHUN. MOXHO 1M yTBEp)KIaTh, UTO JIIOJIU
MeHee pa3yMHbl, Hexxenu yeM GPTA?

[TomoOGHOTO poaa “3aKOHOTBOPUYECKHE TTOCTAHOBJICHUS PACXOMATCS M CO 3/IPaBBIM
CMBICIIOM, U C MCCIEIOBaHUSIMU KOTHUTHUBHOM Hayku. GPTA He uHTeIeKTyallbHA,
[I03TOMY ITO3UTHBHOE IIPABO NPUIMCHIBAHNS MHTEJUIEKTa HEMHTEJUIEKTYaIbHON MAIlIUHE,
€CJIM U YCTaHOBUTCA, TO HE HAJIONTO.

6. Toorcoecmeo moiwnenus u GPTA. YenoBeK MBICTUT TaK K€, KAK MBICIIUT MaIlIiHA
brnoka (GPTA). CoOupaer 3HaHWS Ha TMPOTSDKEHUU BCEH JKM3HM U BEPOSTHOCTHO
OTBEYAET Ha BOIIPOCHI.

KoruuTHBHbI€ npolieccsl, 6€3 BCSIKOTO COMHEHUS, ropa3o 0osee MeXaHUCTUYHBI,
YeM 3TO NMPUHATO cYUTaTh. OHAKO OTPOMHA pa3HUIA MEXKIY YTBEPKACHHUEM, UTO JIFOIU
0oJee MEXaHUCTHYHBI, U YTBEP)KJIEHUEM, UYTO YEIIOBEK — 3TO MalinHa bioka.

7. Kombunamopmuviii 63pvl8 mawiunvl bnoka. SBnsercs nu SMIMpUYECKON
TUIIOTE30H TO, YTO MHTEIJIEKT — 3TO CHOCOOHOCTh BBIJABaTh OCMBICICHHBIE
MOCJIEZI0BATENbHOCTH PEAKIIUMA, COOTBETCTBYIOLIME BXOAHBIM IOCIEI0BATENILHOCTIM?
Mamunna brnoka HEBO3MOXKHA M3-32 KOMOMHATOPHOTO B3PHIBA.

Cymectsyer nopsanka 10%° rpaMmmaTnuecknx mpemnoxeHni ammHOI B 20 CI0OB
(H. brox cchimaercs Ha KIACCHUYECKYI0 KHHTY MO KorHutuBuctuke JIx. Mumepa,
E. I'ananrep u K. IIpudpama (Miller, Galanter, & Pribram, 1960)). IIpeamnonoxxum, 4to
u3 Hux 10%° cemanTuyecku koppekTHbl TecTy THIOPUHTA JIMTETLHOCTBIO B OJMH 4Yac
MOJKeT MOHamo0uThes mopsiaka 100 Takux mpemnoxkenuii. A 1o 102°% crpok — gmcno,
KOTOpO€ OOJIbIIIE YHCIIa YACTHI] BO BCEJICHHOM.

8. OmHako mpobiieMbl KOMOMHATOpHOTO B3pbiBa npeogosieHsl GPTA. Tloxanyi,
OJIHUM U3 JOCTOMHCTB COBPEMEHHOI'O YPOBHS BBIUMCIUTEIBHON TEXHUKU SIBISETCS
CYNEepKOMIBbIOTEpHAs! Mpe00yUeHHasi cCXeMa BbIJaud OTBETOB Ha 3aIllpOCHI.

B camowm pene, s GPTA Het npo6iemsl ¢ 3THM B3pbIBOM. MaiinHa o0y4aercs Ha
MOCIIEI0BATENBHOCTAX TEKCTOB, KOTOPbIE paHee yke ObUIM OCMBICIIEHBI U MPECTABIIECHBI
yenoBekoM. CamoctostensHo GPTA Hu4ero ocMbICIEHHOTO He (GOpMHpPYET.
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9. Pedyyupyemocmv unmeniekma K Ouanoeo8omy unmenrekmy. Hackoabko
IpaBOMEpHa HMIHMpPUYECKass TUMOTe3a O TOM, YTO MHTEJUIEKT — 3TO CHOCOOHOCTh
BbI/IaBATh OCMBICJIEHHBIE MOCJIEI0BATEIILHOCTH PEAKIMM, COOTBETCTBYIOLIUE BXOHBIM
MOCIIEA0BATEIBHOCTAM?

OTOXIeCTBIIEHME  WHTEJUICKTYaJbHOCTH  CO  CIIOCOOHOCTBIO  BBIJABaTh
OCMBICJICHHBIE OTBETHI — 3TO BTOPOCTENEHHbIN MPUHIUI SMIUPUUECKON ICUXOJIOTHH.
[TomoGHOTO poja OTOXKIECTBICHHE MOXKET OBITh MPEUIOKEHO KaK palrOHaJIbHAS
PEKOHCTPYKIUS HEONpPEAEICHHO 00IIel KOHIENIMY UHTEJUIEKTa, KOTOpas, BO3MOXKHO,
HaIET Mmose3Hoe MPUMEHEHUE B OyayIeil TeoOprH IMIUPHUYECKON mcuxonoruu. Jlroan
CO 3paBbIM pPACCYAKOM MOTYT HEMNPaBUJIBHO IMOHUMATh MPEIJIOKEHHS, MTyTaThCs.
Jlrobomy >k€ HOpPMaJbHOMY YEJIOBEKY, KOTOpPBI y4YacTByeT B JJIMTEIBHOM TECTE
TrropuHra, BCKOpe AOKHO HACKYYUTh 3TO MEPOIPHUSATHE, OH CTaHET HEeBHUMATEIECH.
['oBopyHBI ¢ camoro Havajga OyayT HECTH OECCMBICIIMILY, MHOIJIa U3BUHAACH, YTO HE
cinymranu cobeceqHuka. MHorue oM Ha 3aMedaHusi coOecelHHMKa OyAayT OTBEYaTh
CBOOOTHBIMHU aCCOIMALIMSMHE, HEXEIH HaIlpsraTb CBOM pa3yM, JaBas Bpa3yMHUTEIbHBIC
oTBeThl. HekoTopble OyayT MOCTOSHHO >KaJoBAaThCs HAa HENPHUBICKATENLHOCTh 3THUX
OeckOoHEeUHBIX TecTOB ThrOpUHra.

10. CaMmbIM Jy4lmIMM HOPOEKTOM HHTEIUIEKTyaJlbHOW MAIMHBI CTAHET 3dMeHd
namvamu pazymom. “Jig recra TrroprHTra HEONPEIECIEHHON IJIMHBI MAIIMHA CTAHOBUTCS
HACTOJIBKO OOJIBINOM, YTO MOMBITKA €€ MOCTPOUTHh CTAHET MPUYMHON MpoBajia CPEeICTB
(uHaHCHpOBaHHUs TPOeKTa B uepHyo 1bipy” (Block, 1981, p. 34).

TexHuyeckasi U300peTaTENbHOCTh, CKOJIb OBl M3OIMIPEHHONW OHA HE MBICIUIIACD,
BBIXOJIUT 3a pPaMKH METOJOJIOTUM MOJIEIMPOBAHUS PEUYEBBIX WU JHAJOTOBBIX
CHocOoOHOCTEH YenoBeka. IBPUCTUK HEAOCTATOUHO ISl 3TOTO.

11. GPTA u anumamponuxa. JIuuib HEMHOTHE JIOJU CMOTYT IPOWTH TECT
ThropuHra, KOTOPBIN JJINTCS JAEBSIHOCTO JIET, U HU OJAWH YEJIOBEK HE CMOXKET IIPONTH TECT
Teropunra amuHoi B nsitbeot et (Block, 1981, p. 34).

Jnuna  wmamumHel  TelopuHra He — sABIseTCSs  HEOOXOIMMBIM  YCIOBHEM
MHTEJJIEKTyallbHOCTU. Jlyuiie cpaBHUTH MalMHy bioka ¢ neyajbHO H3BECTHBIMU
“MallMHaMu” MPOLUIBIX CTOJIETUH, B KOTOPBIX HE3aMETHO IPSATAJICSA YEJIOBEK, CIyIIall
BOIPOCHl M OTBEYAJ HAa HHUX IIOCPEACTBOM MeXaHU3MOB. Kazamoch, 4TO OTBEyaeT
MallliHa, HO Ha caMoM Jiene orBeyas yenoBek. GPTA BnonHe cnocoGHa UrpaTth posjb
Takoi “mamuHb’. OHa XpaHUT “3HAHUS JIIOJCH, HUYero He 700aBIisst OT ceosl.

12. GPTA u po6omomexnuxa. GPTA — pobOT MOXeT BecTu ce0s Tak, Kak BeeT
ce0st yesloBeK, HabKMBasi TEKCT Ha KJlaBUaType, koraa pumocodcTByer.

GPTA He ompoBepraer HMHbIE TOYKH 3PEHHS HA MCKYCCTBEHHBIN WHTEIJIEKT, B
YaCTHOCTH, Ha poOoToTexHUKy. I[Ipocto yrBepxkmaercsi, uro GPTA He sBusercs
MHTEJJIEKTYaJIbHOM ~ MAallWHOM. ITonoOHast ~ poOoToTeXHHUYECKas CUTyalus
HOMOJIOTHYECKH BO3MO’KHA, T.€. HE MPOTUBOPEUUT HayKe, Korja MaiinHa bioka, momumo
JMaora, BEIYUCISAET TPACKTOPUH 3JIEMEHTApHBIX YaCTHI] IIPU Ha)KaTHH Ha KIaBUATYpy
MaHUIyJsTopaMu podorta. OxgHako Ha camoM jfene 3ToT GPTA ne ¢unocodcersyer. To,
YTO OH JIEJIAeT, — ATO BBIYHUCISET TPACKTOPHH HJIEMEHTAPHBIX YAaCTHII, YTOOBI MOpaXaTh
YeJIOBEKYy, 3aHuMaroriemycs ¢umocodueit. Manumynsius poOOTOM IAECKPUTIIUASIMU
YeJ0BEYECKHX Ppa3MBIIUIEHUH caMo 1o cebe He sBisercs pasMbliuieHneM. Hu B
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KJIACCUYECKOM, HH B OOIIIEM, HM B CHJIBHOM, HU B INI00AJTBHOM, HH €IIe KAKOM-TO HHOM
CMBICJIE TPAKTOBKH ITOHSTHS HCKYCCTBEHHOI'O MHTEIUIEKTA.

Takum o00pa3oM, JIMHTBO-OMXEWBHOPUCTCKAsT CIIOCOOHOCTb HCKYCCTBEHHOM
CUCTEMBl INPOAYLMPOBAaTh “‘OCMBICICHHBIE” OTBETHl HE SBISAETCS JIOTHYECKU
HeoOxoaumoi s npunucbiBanus uuremwiekra GPTA-cucreme. B GPTA Het Hu yma, HU
rirynoctd. OHa BKJIIOYAET COBOKYIHOCTb MOACTPOK, KaKas U3 KOTOPBIX OECCMBICIICHHA.
3a MCKJIIOYEHUEM OJHOTO CMbICIA — KOTAA-TO KEM-TO 3TOT KYCOK OBLI OCMBICIEH KaK
4acTh HEKOTOPOH 1IEJIOCTHOM OCMBICIICHHOW KOHCTPYKIUU. [IopsA10K 3TOI COBOKYITHOCTH
HE UMEET CMbICIA. 3a UCKIIOUYEHUEM OJJHOTO CMbICIIA: KOTJa-TO KEM-TO 3TOT KyCOK TEKCTa
ObUI OCMBICIICH TOPAJKOM cjeloBaHUsd (parMeHTOB TekcTa. B oTBere Kak B
CTaTUCTUYECKU OOYCJIOBJIEHHOM pE3yJbTaTe€ TI€HEpald HET HUKAaKoro CMbICIa.
OcwmbicnenHocTs GPTA npunuceiBaeTcsi HCKIIOUUTEIBHO BOOOpaykeHHEM HabIroJaTessl.

“MplluIeHne” MallMHbl — CYyThb MBILUIEHHE 3KCIEPTOB (IIPOrpaMMHCTOB, B
nepByto ouepenb). GPTA HM akTyallbHO, HU AMCIO3MIMOHAIBHO MBICIUTH HE MOJKET.
JIMCTIO3UIIMOHANIBHO ~ MBICTUT — pa3padoTynk wHPOpManuoHHbIX cpeactB  GPTA.
AKTyalibHO MbICIIUT ntos1b30BaTenb GPTA, npunuceiBaromuii cMbica npoaykram WUT.

C Hameld cTopoHBI 100aBUM eIlle OJUH apTyMEHT, KOTOPBI HA30BEM apeymeHm
npeouxkam npeduxama. OH 00yCIOBIIEH TNCUXO(PYHKIIMOHATUCTCKUM HBIOAHCOM
crpoenuss mamuubl brnoka. B aprymenre Umsxosnma-I'mua (Block, 1981, pp. 11-12)
JIEMOHCTPHUPYETCS Ues CUCTEMHOM 00YCIIOBIEHHOCTH IICUXOJOTHUECKUX (PEHOMEHOB U
HEBO3MOKHOCTH LIE€JIOYUCIEHHOT0 KOJUPOBAaHUS JUCIIO3ULMN “BXOJ — BBIXOJ H3-3a
TOTO, 4TO MPEACTaBIEHUE HEKOTOPOro (eHOMEeHa TUHAMHUYECKH pacIIUpsSeT COCTaB
CBA3aHHBIX C HUM (eHoMmeHOB. [loaTomy TpeOoBaHME MOCTPOEHHUS JAUHAMUYECKOU
CHCTeMBI KiacCH(UKALUU U KOAUPOBAHUS MCUXMUYECKUX (DEHOMEHOB BPSI/ JIM CETOHS
MO’KHO MPSIMOJIMHEIHO peann30BaTh, HYKEH A3bIK BTOPOT0 MOPSIKA, OIPEIEICHHBIN Kak
“npenukar npenukara’. OIHAKO BTOPONOPSIKOBOE MOHUMAaHHME JIOTUYECKOIO s3bIKA
UJET BPO3b C TEOPUEH M MPAKTUKON COBPEMEHHOM BBIYMCIMTEIBLHON MAaTEMAaTUKUA M
UH(POPMATUKH.

[lepcoHOpYHKIIMOHATN3M Ha TOPSAIOK CIIOKHEE MCUXO(QYHKIHMOHAINU3MA, €CIH
IPOIOJKUTH OJIOKOBCKOE pa3BUTHE (HOPMYIMPOBOK “(PyHKUIMOHaIM3Ma . Jlemo B TOM,
4yTO “00Jb” — 3TO BECbMa OTUETJIMBBIN (PeHOMEH co3HaHus. Ero B camoM jene MOKHO
0003HauuTh, (opMaIN30BaTh, yKa3aTb JUCIO3UIMM, BBIJCIUTH THUIIOBBIE H
WHAUBUAYaJIbHBIE KOPPEIATHl MO3TOBOI aKTUBHOCTH. A KakK OBITh C OHTOJIOTMYECKUMHU
napaMeTpamMy JMYHOCTH — “CMBICIIOM”, “‘CaMOCTBIO”, “IIEHHOCTBIO, “TBOPYECTBOM” M
np.? Ilo Bcelt BunumoctH, npereHznu GPTA Ha nepcoHOQyHKIIMOHATU3M, T.€. HA 3aMEHY
U(PPOBBIMU TTOMOITHUKAMU E€CTECTBEHHBIX JIMYHOCTEH, CTaHYT MpPaBJONOA00HBIMU
torna, koraa GPTA BOIVIOTHT NPOEKT BKIIOYEHHS MEHTAIBHOIO B MAalIMHHO-
(GyHKIMOHATIBHOE, YTOOBI JIMYHOCTH, U €CTECTBEHHBIE, U MCKYCCTBEHHBIE, OOKMBAIN
“MeHTanbHY0 TpeThio umrneputo” I'. dpere (Opere, 2000, c. 471) unu, ckaxem, “TpeTHit
mup” K. Ilonmepa, BMECTe€ CO OCMBICIEHHBIMH BBICKa3bIBAHUSIMH, WCTHUHHBIMU
TeopeMaMu, ONTUMAIbHBIMU aJITOPUTMAMHU.
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3AK/IIOYEHHUE

Metoponornyeckue  uccinenosanusa  GPT-accucreHToB, T.€.  IPUHLMUIIBI
IIOCTPOEHHUS U MCIOJIb30BaHUS CUCTEM T.H. ‘“reHeparuBHoro MM”, cienyer uzydars Ha
ocHOBe TecTa biioka Kak ThIOPMHIOBOI'O TECTA, PEAIM3yeMOro B YCIOBUAX I100AIbHBIX
UHPOPMALIMOHHBIX  pecypcoB  MHTepHeTa MOCPEACTBOM  HEHMPOKOMIBIOTEPHOU
TeHEepallud OCMBICIIEHHBIX HOJCTPOK Kak ()parMEHTOB OCMBICIEHHOIO TEKCTa.
O6o006mennble GyHKIMM MamuHbl biioka WHBapuaHTHl OOMIMM NPHHLIWNAM PaOOTHI
redepatuBHoro M. Apxurektypa u nNpuHUMIBI paboTel MamuHbl biioka yoexaaror B
TOM, YTO OHAa HHKOMM OOpa3oM He OOBSACHSIET NPUHIUIE (YHKIHOHUPOBAHUS
ecTeCTBEHHOro HHresiekTa. Ilostomy cuctemsl reneparuBHoro MW He cnocoOHBI
IIPETEHI0BaTh Ha POJIb cUCTEMBI “cuibHOro MN”.

bonee toro, nonsatue “reHepatuBHoro MIM” HEBO3MOXKHO NOJIBECTH IO NOHATHE
“cucTeMa HCKYCCTBEHHOTO MHTEJIEKTa , IOTOMY YTO MPUHIUIHNAIBHO SJTUMUHUPYET U3
CUCTEMBl YIpaBJIECHUS CHOCOOAMH MPEACTaBICHUS 3HAHUM 3BPUCTUKM KaK IpaBUIIa
dbopMupoBaHUs CIIOCO00B (QYHKIIMOHUPOBAHUS KOMITbIoTepHOU cucteMbl U. TlonsTre
“reneparuBHbli 11”7, chopmynupoBannbiii Ha ocHoBe GPT-cucrem mpexacraBnsieTcs
MOCTICIIHBIM U HEJIETUTUMHBIM. BBeieHne 3Toro TepMrHa Ha ypOBHE IOCY1apCTBEHHBIX
CTaHJapTOB HE IPOLUIO IIPEIBAPUTEIBHBIX CEPBE3HBIX HCCIECJOBAHMM M HAay4HBIX
JIACKYCCHUH.

[Ipoussenenust GPT-accCuCTEHTOB HEKPUTHUUECKHU UHTEPIPETUPYIOTCS KaK BBICOKO
OCMBICJICHHBIE, pa3yMHble, KpeaTuBHbIE. [Ipn 3TOM HEACHBIM OCTAaeTCs FOPUIUYECKAS
IPaBOMEPHOCTh KOMMEPYECKOTO MIpUCBaNBaHUs ¢bupmamu-pazpaboTuvKamMu
TeHEePAaTUBHBIX CUCTEM 3HaHUH Pa3IUUHBIX (POPM YETIOBEUECKON KyJIbTYpHl, IepepadboTka
uX B 00e3MueHHOM (opmare ¢ nmoTepeut u Tpanchopmaiment CMbICIIOB.

WuTepecHo OblI0 Obl M3Y4YHUTh MPUYMHBI, TIOYEMY HEJIErMTHMHBIE cucTteMbl MU
HEOXKUJAHHO NoJNyunian cratyc JerainbHblx cucreM WUW  (Ilepeuens mnopyuenuit
[Tpesunenra PO, 2023). OT Tex, KTO KPUTUYECKU OLIEHUBaeT cTpareruu pa3sutus MU u
NEPCIEKTUBBl AJIEKTPOHHOW KYJIbTYpPhl MHOIO€ 3aBHCHUT, 4YTOOBI ‘‘TE€HEpaTUBHBIM
UCKYCCTBEHHBII MHTEJUIEKT HE IMOCIYKWJI NPUYUHOM TJI00abHOTO JIer€HepaTUBHOIO
€CTECTBEHHOI'O0 MHTEJIJIEKTA.
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Abstract

André Leroi-Gourhan (1911-1986) was a French ethnologist, prehistorian and paleo-anthropologist who is
today appreciated for his influence on the philosophy of technology. His first publications on L'Homme et
la matiere and Milieu et techniques (1943, 1945) secured his reputation as a specialist in the study of
material civilizations and in comparative technology. This perspective was enriched by evolutionary and
anthropological considerations in his best known work, Le geste et la parole (1964, 1965). This book has
appeared in English as Gesture and Speech in 1993, but not all of his relevant publications have been
translated, and several aspects of his technological approach remain little known. The translation here of
his March 1952 lecture at the Maison des Sciences in Paris, as part of a lecture series on “The structures of
the universe and their scientific perception,” is an opportunity to highlight the interest and relevance of
Leroi-Gourhan for contemporary reflections about technology. For example, a jointly haptic and cognitive
“material engagement” is for Leroi-Gourhan characteristic of specifically human manufacture, of
“materially creative activities” as undertaken by artisans of all times. We can recognize here Leroi-
Gourhan's adhesion to Henri Bergson's philosophical tenet regarding the epistemological primacy of action
over contemplation, and consequently the active, dynamic, vital origins of knowledge.
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AHHOTanus

Awngnpe Jlepya-T'ypan (1911-1986) - dpaHIy3CKHii STHOJIOT, CIEHAIUCT 110 UCTOPHU JOUCTOPHUYECKUX
BPEMEH U MaJIC0aHTPOIIOJIOT, KOTOPOTO CEroHs LICHAT 3a ero BiIusHue Ha dunocoduio TexHonoruu. Ero
nepsble myomukanuu o “L'Homme et la matiére” u “Milieu et techniques” (1943, 1945) 3akpenniu 3a HUIM
peryTalyio CHenualucTa M0 HM3YYEHHI0 MaTepHalIbHBIX IMBWIM3ALMH W CPABHUTEILHOMY aHAIIU3Y
TEXHOJNIOTHH. OJTa Touka 3peHus OblIa oOorameHa 5SBONIONAOHHBIMA U aHTPOIMOJOTHYCCKIMH
coo0pakeHISIMH B €T0 HanOoJee n3BecTHOH padote “Le geste et la parole” (1964, 1965). Dta kaura BhIIILIa
Ha AaHIJIMHACKOM s3bIke mon HasBaHmeM “Gesture and Speech” B 1993 romy, HO HE Bce ero
COOTBETCTBYIONINE MyOJMKAIIMK OBUIM TIEPEBENCHBI, U HEKOTOPBIC AaCHEeKTHl €ro TEXHOJIOTHYECKOTO
MOJIX0/1a OCTAIOTCS MaJIOM3BECTHBRIMU. [IyOIUKyeMBbIif 3/1eCh TIEPEBO/T €T0 JISKIIUH, IPOYUTAHHON B MapTe
1952 rona B Jlome Hayk B [lapmxe B pamkax 1ukia JJekiui Ha temy “CTpyKTypbl BeceneHHOH 1 UX HaydyHOE
BOCTIIpUATHE”, SBIISETCS BO3MOXKHOCTBIO MOJUYEPKHYTh HHTEpEC M akTyanbHOCTh Jlepya-I'ypana st
COBPEMCHHBIX Pa3MBIIUICHUHA O TEXHOJIOTHsAX. Hampumep, COBMECTHAash TaKTWJIbHAS W KOTHHUTHBHAs
“MaTepuanbHas BOBIEYEHHOCTH , M0 MHeHMIO Jlepya-I'ypaHa, XxapakTepHa i CHEIUPUIECKOTO
YeJIOBEUECKOTO IPOU3BOJICTBA, Ui ‘“MaTepUalibHO-TBOPUYECKON AEATENLHOCTH”, KOTOPOH 3aHMMAalUCh
pEMECIIeHHUKH BCEX BpeMEH. 37ech Mbl MOXEM OTMETHTh IpuBepkeHHocTh Jlepya-I'ypana
¢dunocopcxomy mpuHIUIY AHpH BeprcoHa, kacaromuieMycs AMUCTEMOIOTHIECKOTO IpUMaTa JeHCTBHS Hal
CO3EpIIaHreM H, CICIOBATENBEHO, aKTHBHOTO, AHHAMHYHOTO, )KH3HEHHO BYXHOTO MPOUCXOKICHHUS 3HAHMS.

KiioueBnbie ciioBa: Annpe Jlepya-I'ypan; Texnonorus; PanmonansHocTh, Ousznueckas
U colpanbHas sBosonus; Jlonucropuueckuit kpemerb; Chaine operatoire

BuaarogapHocts: Mbl OnaromapuMm HacnenHukoB Auzape Jlepya-I'ypana 3a paspelieHue NepeBeCTH U
OITyOJIMKOBATh 3Ty CTAThIO.

Jast uuruposanus: Leroi-Gourhan, A. The Origin and Dissemination of Scientific Knowledge (S. Brown,
Transl., N. Schlanger, Introd.). // Technology and Language. 2024. Ne 5(2). P. 101-115.
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INTRODUCTION

Nathan Schlanger

The early 1950s represented something of a watershed for André Leroi-Gourhan
(1911-1986). A lecturer in “Colonial ethnology” at the University of Lyon since 1944, he
was beginning to reorient his research interests towards prehistoric archaeology,
including prospections and excavations in nearby caves. At the same time, he was clearly
keen to explore new research domains and bring together hitherto unrelated perspectives
and fields of knowledge. To his previous concerns with the characterization of “material
civilizations,” as inherited from the 1930's musée de I'Homme of Paul Rivet and Marcel
Mauss, he now added an interest in the all-encompassing notion of technical behavior
[comportement technique]. Setting aside ethnology — travel in space —, he was reaching
towards prehistoric archaeology — travel in time — as well as technology,! comparative
psychology and, admittedly in a more allusive way, cybernetics too. Thus, alongside
modern and ancient humans, the horizons of his empirical research and philosophical
reflections expanded to include also animals and machines (see on those issues Schlanger
2023, chapter 7, and Leroi-Gourhan, 2024).

On the strength of his manifest pluridisciplinarity, Leroi-Gourhan was invited in
March 1952 to contribute to a lecture series at the Sorbonne on the broad theme of “The
structures of the universe and their scientific perception.” Like other conferences in this
cycle, his lecture was subsequently published in Structure et Evolution des Techniques
(SET), a journal which notably served as the semi-official organ of the Cercle d'études
cybernétiques — itself launched soon after the publication in 1948, simultaneously in
France and the USA, of Norbert Wiener's Cybernetics or Control and Communication in
the Animal and the Machine (Wiener, 1948) As intended by its editor, the philosopher of
technology Pierre Ducassé, the journal aimed to provide an interdisciplinary venue for
debating techniques, their forms and developments. Thus, issue 31-32 of the SET
included contributions by historical epistemologist Gaston Bachelard and by Jacques
Lafitte, author of the 1932 Réflexions sur la science des machines (Lafitte, 1932); issue
35-36, dedicated to “La cybernetique”, featured papers by mathematician Louis
Couffignal, neurophysiologist Alfred Fessard, and Nobel prize winner physicist Louis de
Broglie. Issue 33-34, the first of a “documentary publications” series, was dedicated to
Leroi-Gourhan's article here translated.

Addressing the eminent scientists in the audience, Leroi-Gourhan provided a long-
term perspective (what would be called much later a “deep history”) on the origins and
development of scientific thought. The trajectory he outlined in these 10 pages extended
from primate-like proto-hominids all the way to the rise of agriculture, sedentism and

! In the French research tradition, from Alfred Victor Espinas and Marcel Mauss to André Leroi-Gourhan
and Pierre Lemonnier, the term “technology” essentially designates the logos or study of techniques, just
like musicology is the study of music. Among other advantages, this specificity serves to distinguish
between technicians, practitioners and engineers, and students of technology in the social and human
sciences. As well, this designation helps us avoid commonplace or a priori demarcation between small-
scale or ethnographic “techniques” and modern, science-based and industrial “technology” (see more in
Sigaut, 1994, Schlanger, 2023).
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literate civilizations — a succinct overview that prefigured the sweeping
“anthropogenesis” panorama he went on to elaborate a decade later in his 1964-1965
masterpiece, Le Geste et la parole (Leroi-Gourhan, 1964; 1965). In this 1953 publication,
it must be noted, his linear conception of cumulative progress was occasionally simplistic
and partly outdated, regarding for example the supposed cleanliness of Homo sapiens, the
role of military hierarchy in later prehistory, or the recourse to unwarranted ethnographic
analogies. Where Leroi-Gourhan proved to be highly innovative, however, was in his
understanding of both the processes of prehistoric stone tools manufacture and their wider
implications. To the latest experimental results secured by prehistorians Léon Coutier and
Frangois Bordes he added insights from comparative psychology, partly inspired by the
physiologist and behavioral psychologist Henri Piéron. This led him to conceive of
flintknapping as a structured sequence of fairly complex operations involving various
degrees of foresight, memory and consciousness — a process he was beginning to call the
“chaine opératoire.” This 1953 paper represents in any case a pioneering contribution to
the study of “the prehistoric mentality” — nowadays known as “cognitive archaeology” —
whereby, as Leroi-Gourhan put it in a contemporary paper for the Revue de synthése
historique, “to follow the gestures, flake by flake, is to reconstruct with certainty an
important part of the mental structure of the maker” (Leroi-Gourhan, 1952, pp. 83-84).

This approach informed his contribution to the question at stakes, namely the
origins of scientific thought: can we indeed see in the gestures and tools of the most
ancient humankind (as evidenced in lithic technology) “a rational perception of causes
and effects, which represents a fundamental characteristic of scientific research”? A key
notion here, on which Leroi-Gourhan repeatedly insisted, was the close and continuous
“contact” between the technical operator and the material in their hands. Specifically to
stone tool manufacture, this tactile proximity reflected the inherent indetermination
entailed in flintknapping, since both the variable properties of the raw materials (the flint
nodules) and the uncertain delivery of the knapping blows make it necessary for the
technician to constantly monitor and adjust their course of action. For our author, this
confirmed that from the onset technical operations necessarily entailed technical
speculations, which in turn heralded speculations tout court. Interestingly, in view of his
own ideological (Catholic) commitments, Leroi-Gourhan also tied the emergence of
speculation with that of religion. Far from setting religion and science in dichotomous or
potentially conflictual relations, he saw in the former the fount of non-utilitarian practices
and beliefs. Since the Reindeer age of the Upper Palaeolithic, at least, these beliefs found
their expression in the symbolism of painted and engraved cave art and were thereby
superadded to the “strictly technical” pursuit of subsistence needs. As Leroi-Gourhan
further indicated in the text translated here, the “priests” who practiced such religious
techniques were the first to be so “liberated, ” thereby effectively leading the way towards
the full-time specialized votaries of modern science.

Returning in conclusion to the key notion of material contact, two further
implications can be suggested. From a phenomenological perspective, this jointly haptic
and cognitive “material engagement” is for Leroi-Gourhan characteristic of specifically
human manufacture, of “materially creative activities” as undertaken by artisans of all
times. In some of his more fundamental anthropological conjectures, notably in Le Geste
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et la parole, he insisted on the quintessentially human imperative of making and creating
with our ten fingers — a constitutive engagement radically distinct from the ultimately
impoverishing use of a single finger to flick machines and mechanisms into preordained
motions.? At another level, we can recognize here Leroi-Gourhan's adhesion to the
philosophical tenet, advanced notably in Henri Bergson's L’Evolution Ccreatrice,
regarding the epistemological primacy of action over contemplation, and consequently
the active, dynamic, vital origins of knowledge (Bergson, 1907). Indeed, to use another
Bergsonian notion which considerably preoccupied Leroi-Gourhan in these years (though
not explicitly in the paper here translated), the challenge was to show just how important
was the continuous and cumulative contribution of homo faber, the fabricator, in the
emergence of the rational and scientific homo sapiens that we are.

THE ORIGIN AND DISSEMINATION OF SCIENTIFIC KNOWLEDGE3

André Leroi-Gourhan

This evening, | would like to explore with you the paths taken by humankind from
its origins to the point at which it entered the period of major scientific speculation, to see
when the first concerns with rational research emerged in the history of human societies.

Prehistory and ethnology may be able to answer the questions we must ask at the
outset, at least partially. We can ask whether technical progress is really linked to
[scientific] research as we understand it today. We can also ask what can be grasped of
the first forms of scientific awareness and to what extent humans' first gestures and first
tools indicate a rational perception of causes and effects, which represents a fundamental
characteristic of scientific research. We can therefore ask from what exact moment
researchers can be distinguished from manufacturers [fabricants], and indeed whether
this distinction should be made at all. This prompts us to untangle the links existing for
many animals between psychical reactions and technical behavior, between the latter and
the manufacturing techniques specific to human beings, between manufacturing
techniques and invention, and between invention and scientific speculation.

Let us first define the means available to us for carrying out this research.

Before us we have the whole field of history, but it is actually extremely short,
covering a bare three or four thousand years, if one includes in it much of proto-history.
Beyond it lies the field of prehistory, whose extent defies the imagination when compared
to historical times. Indeed, if we take the timespan between ourselves and the beginnings
of Egyptian civilisation to be a single unit, it would make up perhaps no more than
1/100,000th of the time between us and the first manifestations of properly human
activity.

2 As Leroi-Gourhan put it, for humans “not having to think with their ten fingers amounts to missing part
of their normally, phylogenetically human thought” (Leroi-Gourhan, 1965, p. 61-62 [translated Leroi-
Gourhan, 1993, p. 255]). Such questions of material engagement and skills are nowadays associated with
anthropologist Tim Ingold, who is himself much indebted to the thoughts of Leroi-Gourhan and of Bergson
(see Ingold 2004; 2013; 2014).

3 “Origine et diffusion de la connaissance scientifique”. Conference given at the Maison des Sciences, Paris,
on Wednesday 5th March 1952, see Leroi-Gourhan (1953) [note added by editors].
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What documents can we use?

In truth, the prehistorian possesses very few elements for these 999/1000th of the
time of humankind. For the most recent phases of prehistory, from about 40,000 to 10 or
15,000 years before the present era, we have stone objects and also a large number of
works of art whose content and situation give us a vague idea of the intellectual concerns
humans had in the age of the reindeer.* Further back, that is, between 40,000 and perhaps
500,000 or 600,000 years, we have only the sparsest vestiges of human beings, most often
limited to a small fragment of the jaw or the skull, along with the thousands of knapped
flint objects that have survived all the geological periods without deterioration, and bring
us proof of the presence of beings from hundreds and thousands of years ago (we shall
not call them humans for the time being, but we return to this shortly). It ensues that these
beings could make objects of a certain form and for a certain end. On the basis of this
very sparse material evidence, prehistorians have managed to divide prehistoric times
into three periods: the Lower Palaeolithic, the Middle Palaeolithic and the Upper
Palaeolithic. We will see later that the Upper Palaeolithic corresponds to the period when
humans quite similar to us lived, from about 40,000 to about 10,000 years ago; further
back, in the Middle Palaeolithic and the Lower Palaeolithic, they were physically very
different from us.

However, are these testimonies — some very rare human physical remains, and the
innumerable worked stones that have survived the disappearance of all that surrounded
these humans at the time — sufficient to provide us with some trace of the evolution of
human thought, are they reliable enough for us to be able to identify an evolutionary
pathway? We can answer Yes, at least in the broadest terms. There is no question here of
producing a complete history of the evolution of human thought, but we seem to be able
to follow up two or three particularly clear paths. These humans of the Lower Palaeolithic
were very different from us, and on the whole they corresponded to forms that can be
considered to be intermediaries between primates (of which current days anthropoid
primate give us only an approximate idea, not being bipeds) and the Homo sapiens we
ourselves represent. What can we imagine the mind of these beings to be? What do we
know about their technical thought?

THE ELEMENTARY STAGE OF TECHNIQUES

For these intermediate beings our evidence comes almost exclusively from large
shaped stones which are called bifaces, and are found over an extremely long period, not
only in France and Western Europe, but in most of Africa and large areas of Asia. We
shall consider the biface to be the most characteristic object from this period (there are
others, but we know this one best). What were they used for?

Everything suggests that these were the knives of the period, and not, as has
sometimes been proposed, handaxes [coup-de-poing] or axe blades. They were the tools

4 The chronological values mentioned here are symbolic only. They are based on geologists' speculations
and express probable orders of magnitude, confirmed in part by the methods of astronomy and physics.
However, we still have no absolutely tried and tested method for measuring geological time over the whole
of the Quaternary period.

106
soctech.spbstu.ru



Technology and Language Texuomoruu B urdochepe, 2024. 5(2). 101-115

with which humans cut up rhinoceros or the deer they had killed, and with which they
probably chopped down the branches they used to make clubs and spears. They were an
all-purpose tool, like today’s knives or machetes.

I will use this example to follow up the development of technical thought over time
with you, and to see to what extent we can go further than purely material forms of stone.
Take this object, which weighs 500-600 g. It was knapped out of a flint block weighing
approximately 1 kg at least. At the beginning of the Quaternary Era, humans obtained
from this 1 kg a useable blade of about 20 cm. So we know that in the Lower Palaeolithic
period, 1 kg of flint was required for 20 cm of cutting blade. | should add that experiments
have shown that a flint blade wore down quite quickly, so knives had to be changed
frequently. When we get to the second Palaeolithic period, the Middle Palaeolithic, we
find human beings who are already entirely different physically; humans of this period
belonged to the Neanderthal type, that is, with a reduced cranial capacity for the most
ancient, and equal to ours for the most recent, with very low foreheads, enormous
eyebrows, and much more prominent and longer faces than ours. Their limbs still retained
certain primitive features, and what we know of how they lived seems to indicate that
their material customs were at the very least quite similar to the Tasmanians or Fuegians
encountered by nineteenth-century travellers. They hunted, gathered roots and tubers, and
lived either in the open or in the shelters they could find, and we know from. excavations
of prehistoric sites what these “interiors” must have looked like. Large quantities of the
Neanderthal's food remains were found in these caves. There is often a sort of bulge
around the edge of the rooms, some 50 to 75cm deep, composed of bisons’ ribs, the
remains of horses’ hooves, of reindeer antlers, rhinoceros fragments, etc., all smashed
into bits in order to extract the marrow before being thrown to the edge of the room just
as they were after eating. One can well imagine the comfort of these dwellings, not to
mention the prevailing odours.

What do we know about the intelligence of Neanderthals?

We have a large number of documents in our possession that can give us a more
human idea of their techniques than we might have supposed from their living spaces and
the form of their skulls.

THE DEVELOPMENT OF RATIONAL TECHNICAL OPERATIONS

A considerable distance has been covered since the rudimentary bifaces of the
Lower Palaeolithic. If we keep to the example of the flint core weighing 1 kg that was
used to make the biface, we can reconstruct the operations used by Neanderthals to
manufacture their knives. Using a pebble to trim the mass of the core, the Neanderthal
shaped it so that he could quickly obtain, for example, some thirty triangular flakes, which
were just as efficient as cutting tools as was the biface. So we now have thirty flakes, the
equivalent of three metres of usable cutting edge. This is very important, because it is the
first precise picture we have in the history of humankind of a technical process of such
complexity: the systematic knapping of triangular flakes characteristic of the Mousterian
represents a series of a dozen gestures following each other in an absolutely rigorous
order. This is the first evidence we have of the sustained unfolding of technical
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intelligence. It is also the first time in all of human history that we can observe the setting
up of such a complex arrangement of operations [un dispositif opératoire complexe]. The
“serial” production of triangular flakes supposes, in strict order: the choice of the block
of raw material, its roughing out according to the shape to be given to the core, the
preparation of the striking platform and the ridges, which determine the precise shape of
the future flakes, the preparation of the point of impact, the prior shaping of the butt of
the flake, the thinning-out of the prehensile part of the flake, and finally the precisely
placed delivery of the final blow, which detaches the finished product. It is important to
note that the product that emerges from the block in its final form is the result of a series
of technical actions, whose sequencing [enchainement] requires at every stage a veritable
technical reasoning and a best possible fit between the operatory knowledge of the
flintknapper and the [unpredictable] variations of the material used.

Alongside this first body of evidence, we have another one. | was talking earlier
about the countless numbers of bone fragments found in shelters and caves from the
Middle Palaeolithic. When these debris are examined very closely we find traces of
cutting with flint knives on many pieces. After making a precise record of all these traces,
we managed to reconstruct, in a rigorous manner, the gestures or series of gestures which
were performed by the Neanderthals to cut up reindeer or bison®. We know, for example,
thanks to the traces that have sometimes survived on the cervical vertebrae, that the flint
blows used to detach the head were always aimed at a specific place, the one where a
butcher today places his knife to detach the head of cattle. We know for certain that, when
skinning a reindeer, a flint blow was made to the carpals in exactly the same place as the
skinning knife still cuts today. And when one wanted to detach the foot entirely, the blows
were designed to land a little lower down. | will not go further with describing the
Neanderthals' butchery procedures, but once again we have before us a sequence of
relatively complex technical operations, which enable us to extract from the heaps of
detritus cluttering up the inside of a cave some moving evidence of a very ancient state
of technical thought. What preliminary conclusions can we draw from this?

Our findings show that even before homo sapiens appeared, that is, before humans
resembling us physically became cave dwellers, the technical domain already evidences
standardised operational thinking [une pensée opératoire trés rationalisée] involving
series of gestures set in precise sequence. Furthermore, at the end of the Neanderthal
period we find the beginnings of concerns of a very different order, with the appearance
of the first graves, and the first aesthetic preoccupations. That is, we discovered on several
occasions that in the most recent layers of Neanderthal occupation skeletons that had been
deliberately buried, as well as objects of curiosity such as large fossil shells or blocks of
iron pyrite or pieces of red ochre, which had been collected from afar and brought back
to the caves.® This represents the very first evidence of a psychical orientation that departs

5 Doctor Henri Martin’s research. [Léon Henri-Martin (1864-1936), a physician and archaeologist, was a
pioneer in the field of archaeozoology; added by editors]

® Leroi-Gourhan is referring here to his recent find at his excavations at Arcy-sur-Cure (Grotte de I'nyéne)
of several fossils and unusual mineral items. As he would go on to argue, this “Palaeolithic collection”
represented not only the first evidence of a deeply-rooted human fascination with the aesthetics of nature,
but also “the adolescence of the natural sciences, for the dawning of science in all civilizations took place
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from strictly alimentary concerns. Such evidence is extremely sparse, but very valuable,
since we can see in these humans, whose physical appearance was not yet like ours, the
emergence of certain preoccupations that would later become of capital importance.

As regards fabrication, we can see that from the outset techniques have followed a
very steady line of progress. | have spared you the interminable stages between the first
biface and the perfected triangular flake; these advances occurred imperceptibly, through
the contact between the flintknapper and the material he had in his hands, the aim he set
to achieve and the block in his possession. This manual contact shows that, at the origin,
there was no possible divorce between operational activity and technical speculation
[entre l'opération et la spéculation technique]. We will see later that this attitude of
progressive contact between manufacturers and the material on which they operate is one
of the foundations of technical development.

The dimension of progressive contact is a specifically human feature. We might to
a certain extent consider that the action of the human or the anthropoid who uses the first
stone is comparable, at the origins, to what today's anthropoids do when they use a stick
to hit an object, or to the classic scene of the monkey aiming a coconut on the explorer's
head. In fact, what is at stake is something quite different; in all times, monkeys have
never done anything other than throw their coconuts, whereas, as soon as the first stone
was knapped by a being from the human lineage, we can see that stone evolve, in exactly
the same way as an ammonite or a series of mammals has evolved through geological
strata.

THE DEVELOPMENT OF AESTHETIC AND RELIGIOUS
TECHNIQUES

We have now reached the Late Palaeolithic, that is, the time when, at least in
European regions, human beings emerged who were very similar to ourselves.
Concerning these humans, considerable evidence exists of activities that are not strictly
focused on food. When excavating a prehistoric site, it is possible to tell, even from the
nature of the ground alone, that something important happened after the disappearance of
the Neanderthals. We no longer find the heaps of detritus left around the hearths, all the
mess of a dwelling place where the inhabitants had no concern for good housekeeping,
except for occasionally making a space for themselves so that they could sit down among
the carcasses of reindeer and bison. We find, on the contrary, that the interior floors have
been regularly swept, and that the living surfaces have been levelled, and that there is
evidence of aesthetic and religious activity from the very earliest times of occupation by
“homo sapiens.”

The advent of the Upper Palaeolithic marked a major increase in aesthetic and
religious production. This was the period when humans covered the depths of their caves
with engravings and paintings, when spears and spear throwers were carved, when shaft
straighteners were used to straighten wooden lances and arrow shafts, when pebbles were

amid the bric-a-brac of so-called curios” (Leroi-Gourhan, 1965, p. 213-214 [translated Leroi-Gourhan,
1993, p. 367-368]) [note added by editors].
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engraved, and statuettes sculpted. We can observe that some of the individual's time of
activity is now devoted to tasks that are no longer immediately related to food.

In fact, this first impression should be rectified by pointing out that all Palaeolithic
art is linked to food by magic, since apart from the female statuettes, which are part of a
fertility cult, all the representations we know of are of animals that are hunted. Yet it is
still important to note that an aesthetic-religious activity has now been grafted alongside
this strictly technical activity. A new development has also taken place in the techniques
themselves.

We know that clothing became more elaborate. While we have no evidence of what
humans wore in the age of the reindeer (since all furs and skins have disappeared), we do
at least have their sewing needles and a certain number of tools used for working leather
and hide. And we can tell from the fineness of the needles that sewing techniques were
well developed.

A much greater variety of weapons appeared. If we return to the example of knives,
we can observe a significant economic change in flintworking techniques. Starting with
our initial block weighing 1000g, what is produced is no longer a single biface, which
needed to be replaced after a relatively short period of use, nor are these thirty triangular
blades which represent (in comparison with the biface) three meters of cutting edge, but
rather a hundred or so much finer and much lighter blades, which represent about ten
meters of usable cutting edge. This is important from an economic point of view, if we
bear in mind that flint-rich regions are relatively few in number, and that the distance
generally travelled in order to procure the raw material was around ten and sometimes
more than a hundred kilometers. With the progress initiated by the appearance of the
biface, we have the first quantifiable evidence of economic evolution in the history of
humankind. The evidence is precise, because we can weigh and measure the tools, make
statistical calculations, and represent this evolution through graphs. The humans we are
dealing with occupy a field identical to that of present-day populations, who are still
attached to an economy based essentially on hunting and fishing.

These societies still offer only limited possibilities for the development of collective
means of action, because these groups number few, if any, specialists who are freed from
directly food-related activities. Only in the case of religious techniques can the specialist
be said to benefit from material freedom [libération technique]. Given our experience of
present-day primitives and from what we can conjecture (I would almost say observe)
through the countless religious documents left to us by prehistoric humans, we realise that
in this domain there must already have been individuals who held priestly roles. A large
body of evidence also convinces us that the priest's function involved new techniques and
in particular the use of graphic symbols. The symbolic transposition attested by the
reindeer-age art attests opens up a new path for thought, one that leads to writing.

We have come a very long way. We can now see in human societies the emergence,
in addition to technical progress that is related to a normal biological evolution that would
be comparable to that of animal series, also the onset of concerns which will directly give
rise to scientific speculation.
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THE ECONOMIC LIBERATION OF THE TECHNICIAN

The next period begins at the end of the last glacial extension, around 8,000 BCE.
In the eastern Mediterranean and central Asian regions, where conditions were
favourable, agriculture took over from hunting. We do not yet exactly understand the
origins of agriculture. But we do know enough to imagine that, in a favourable botanical
environment, groups devoted largely to gathering gradually shifted to domesticating a
certain number of plants. The transition to agriculture (including animal husbandry)
determined all future development, such that it is the most important event to have
occurred as regards the evolution of human societies, from the beginning of the
Quaternary Period to the present day.

Agricultural techniques, which spread with extraordinary speed over most of the
inhabited world, brought about a complete transformation of the political and economic
systems. First, populations became almost completely sedentarised, due to the obligations
imposed by agriculture. People were required to stay on the land, at least as long as it took
for the plants to grow. Resources were amassed in large quantities at the point where they
were cultivated, which led to a much greater concentration of human beings than in the
case of hunting or fishing resources. This brought about a need for defense systems
against both animals and surrounding human groups. Concentration and defense systems:
this is almost urbanisation. From the earliest developments in agriculture, one can find
enclosures and other mechanisms for isolating the tiny agricultural communities that had
managed to settle in the region at points of strategic importance. Sedentarisation,
concentration and defense inevitably led to the need for a single, individual command.
The hunting-fishing communities we know of rarely concentrate authority in the hands
of a single individual. More often than not, there was a sort of diffuse authority that
existed between the elders and between the middle-aged men, but as soon as it became
necessary to build a camp or to defend it, a social hierarchy, largely military in nature,
was established, which gradually led to kingships and empires. From this point onwards,
the social organism took over partially from the individual, and this fact is of great
importance because in the societies we were observing earlier, individuals were versatile:
within the group, everyone was capable of carrying out all the tasks that enabled the group
to survive, and this made it possible for individuals or isolated families to meet their
needs.

A completely different social organisation emerged; its possibilities were
considerably enhanced by the fact that certain individuals could be asked to do work that
was no longer focused on the immediate search for food. We have proof of this: as soon
as agriculture appeared, techniques appeared extremely rapidly that implied knowledge
going far beyond the elementary exploitation of the environment - pottery, weaving and
metallurgy, as well as surgical and medical techniques.

We have considerable evidence on this later point, since the graves, dolmens and
funerary stone chests frequently found show us the marks of surgeon’'s flint knives on the
skeletons of the exhumed individuals. We can thus observe an extraordinary
technological blossoming, and simultaneously more complex social structures of
command and hierarchy. This is also the period during which we see the priest's functions
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reflected in large monuments and megaliths, and documentary evidence of the first
calendars and astronomical activities. As a consequence, we find with the apparition of
agriculture a totally different intellectual horizon from the one I outlined at the beginning
of this lecture. A total transformation took place in the relations between technical
activities and the technician. We observe that groups are truly in a position to act as super-
individuals, as an individual-collective [une sorte de super-individu, d'individu-collectif],
if 1 may venture such an expression, whose means were significantly increased and
diversified than were those of hunter-fishermen. Research at this stage is still (and will
largely remain in the future) connected to the processes involving material contact; the
manufacturer is one who works on matter, who follows it as it were, and never loses
manual contact with it — but it was the liberation of a certain number of specialists that
allowed invention to flourish. A whole series of innovations appeared in the technical
field. Metallurgy continued its rapid development, and in the space of a few centuries it
reached the heights that led to the historical period. This is due to the fact that the
blacksmith no longer devoted his time to hunting, but to making metals, the best bronze
and the best iron that the community might demand of him.

From this point on, the specialists split into several currents. The religious concerns
that had appeared progressively in earlier stages now led to growth in the techniques
which long remained related to magic: these were the healing techniques, which gave rise
to medicine and pharmacy, and the techniques linked to cosmogony, which gradually led
to astrology and geomancy. Thus religious techniques began to break out of their religious
confines around the figure of the priest. Another current was related to the functions of
command and of military action. Military action determined the development of
metallurgical research and defensive architecture: following the progress in metallurgical
techniques and the geographical movements of bronze and iron over the last three
millennia, we can see that everything is linked to research (still very empirical by the
blacksmith or the founder), which was carried out under the pressure of the group. In
another field, a trend appeared that was to be of prime importance. Command implies
economic concentration which implies in turn the constitution of an aristocracy and ruling
classes. It was noted that the origins of writing were largely linked, on the one hand, to
economic concerns, that is, to put it coldly, to accounting and, on the other hand, to the
techniques of prestige of the aristocracy of the time. Whether we look at the origins of
Chinese or Mediterranean writing, we find in both initial concerns for the material
recording of facts of an economic or religious nature, such as temple accounts or lists of
dynasties, as documents justifying power. The other techniques, those not directly related
to political and economic concentration, remained purely manual. Their progress is not
related to the extraordinary impetus given by the concentrated nature of groups and their
need both to defend themselves and to conquer new territories. Such techniques benefit
therefore only very indirectly from this evolution, and they will constantly lag behind.
This is true of pottery and of weaving, and it is especially true of agriculture and animal
husbandry which, in all societies up to and including our own, have remained at a stage
relatively close to that of their origins. Farming, weaving and pottery remained Neolithic
until an extremely late stage, even in the most advanced societies of the Mediterranean
and Chinese civilisations.

112
soctech.spbstu.ru



Technology and Language Texuomoruu B urdochepe, 2024. 5(2). 101-115

SYMBOLS, WRITING, AND SPECULATION

This process leads us to the expansion of the Greek and Chinese cultures. In the
oragnisation that emerged from agriculture and sedentarisation, we see the possibility of
individual research. But it only appeared at a very late stage, and partially; it was never
completely separated from manual techniques. The Sumerians, the Mesopotamians, the
Egyptians until the Middle Kingdom, the Chinese until their Confucian proto-history, and
the great civilisations of pre-Columbian America had not yet detached speculation from
utilitarian and religious practices. These civilisations still belonged to an intermediate
stage between those we have already considered and the one we are about to enter.

We find the conditions of the Upper Palaeolithic in hierarchical societies, which
constitute higher social forms. An important event occurred during this period: using
methods borrowed from divination and techniques of prestige, writing came into being.
What it introduced was not so much, perhaps, a means for preserving and transmitting
knowledge as a means for expressing this knowledge in graphic symbols, abstracted from
manual practices. Just as agriculture was pivotal for human societies, so the emergence
of writing was pivotal for scientific thought. As soon as graphic symbolism left its imprint
on thought, current forms of research appeared. In some limited fields, especially religion,
particular practices became scientific speculation. As a result, we can follow the evolution
of human thought towards speculation, not through reasoning (by projecting into the past
the forms of our current thinking, a process which can only lead to extremely vague
notions), but through the materiality of the documents provided by prehistory,
archaeology and the earliest texts.

The first stage [of human development] is known to us through precise facts: with
the earliest tools, contact between humans and the material world involved relationships
that were initially very similar to the psychomotor reactions of animals. But since that
stage, when the human body was still far from having reached its present degree of
development, humankind was distinguished by the progressive character of its industry.
This fact clearly sets apart even the pithecanthropoids and the sinanthropoids from
anything that may have preceded them in the order of primates.

We observed a second stage when, at the margins of the technical domain,
seemingly useless activities appeared. These were the aesthetic-religious activities of the
reindeer age, which added something to the simple facts of material contacts. Finally,
there gradually appeared a third stage, with the emergence of agriculture, beginning with
intensive gathering in a favorable botanical environment. The advent of agriculture
radically altered the relationships between the individual and the group. We have
observed how an ever-greater impetus to progress became concentrated in the vital
techniques of collective defense, after which writing soon appeared. From writing
onwards, we see increasingly fluid symbolisation and a growing dissociation between
manual contact and speculation. It should be noted that the relationships between the
human being, the material world and ideas, which characterise all the stages we have
considered, do not disappear at each new stage. Rather than substitutions, we observe an
enrichment, the gradual constitution of a physical and mental system [dispositif] of
extraordinary diversity, well able to extend into new fields. But until today, manual
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practice retains its primordial value. Thus, such is the all too rapid overview | have
presented to you of what we can know about the earliest forms of the evolution of human
thought. We have seen that our materials of study are taken from the complementary
sciences that are human palaeontology and prehistory. | have only alluded here to the
field of human palaeontology, which will be the subject of another lecture in this series.
I have confined myself in my presentation to what the prehistorian can perceive, but these
two sciences complement each other; one shows the paths followed by hominids to arrive
at present-day forms, the other shows the progressive enrichment of the techniques of
material life.

There remains a very important area to examine, namely the progressive
detachment of abstract thought, as we have tried to follow it up over the course of time.
This progressive development represents humankind's most distinctive and original
feature. I have tried to show in this lecture that in this respect [scientific] research is not
totally devoid of means of investigations. While considerable gaps in the information
available still remain, it is perhaps not illusory to seek in the most material and concretely
verifiable facts provided by prehistory and archaeology a very first outline of the
evolution of scientific knowledge.
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Abstract

The emphasis on technical artifacts is a hallmark of contemporary philosophy of technology. How can
Leroi-Gourhan’s conceptualization of the technical object enrich current discussions among philosophers
of technology? This article aims not to exhaustively address this question but to briefly outline how Leroi-
Gourhan, as an ethnologist, reconfigures the concept of the technical object inherited from ethnology.

The article begins by presenting Leroi-Gourhan's ambition to revisit the central question of ethnology: what
is the origin of the division of the human mass into distinct ethnic units called “peoples”, distributed across
the globe? According to Leroi-Gourhan, ethnology did not divide humanity at its natural junctures, leading
to inaccurate historical conclusions. For him, “peoples” are not fixed and uniform entities defined by
constant, specific characteristics. Instead, they arise from the temporary convergence of traits, such as
language and technology, which have their own independent existence. These traits may come together at
a certain point, but beyond that, they diverge. Ethnology should focus on these traits, not on the “peoples.”
In particular, technology serves as a reliable indicator of how the human mass has been divided and
dispersed across space and time. However, to draw solid conclusions on this matter, it is essential
to approach the extensive technical documentation with a rigorous method of classification and
analysis. The article examines this method, leading Leroi-Gourhan to redefine the very concept
of the technical object. The article highlights Leroi-Gourhan's focus on the concepts of “fact” and
“tendency” in his analysis of technical objects. These objects are viewed both as solutions to
general human challenges in transforming matter (representing “tendencies”) and as culturally
significant items with varying “degrees of fact.” Thus, Leroi-Gourhan assigned a dual nature to
technical objects, but in an interestingly different way than those analytical philosophers who
have been discussing the dual nature of artefacts.
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AHHOTANUA

AKIEHT Ha TEXHMYECKMX apTe(daxTax SBISCTCS OTIMYUTENILHON 4YepTod COBpEMEHHOH (uiaocopuu
TexHosorui. Kak KoHIenTyanu3alus TeXHHYEeCKOro oObekTa, mpeanoxkeHHas Jlepya-I'ypaHom, MoxeT
000oraTuTh TeKyliue AUcKyccuu cpean ¢unocodoB TexHuku? llenplo MaHHOW CTaThbH SIBISIETCS HE
HCUEPIBIBAIOIIEE PACCMOTPEHUE 3TOTO BONPOCA, a KPaTKoe M3I0oKeHHe Toro, kak Jlepya-I'ypan kak
STHOJIOT TMEPEKOH(PUTYPHPYET KOHLEILHUIO TEXHUYECKOr0 OOBEKTa, YHACIEIOBAaHHYIO OT STHOJIOTHWHU.
Cratesi HaYMHAETCS C TpencTaBieHus amoOunuid Jlepya-I'ypana BepHyTbcS K LEHTPaIbHOMY BOIPOCY
STHOJIOTHU: KAaKOBO IPOUCXOXKICHUE pa3feleHHs 4YeIOBE€YeCKOHM MacChl Ha OTAEIbHBIE ITHUYECKHE
€IMHMILIBI, Ha3bIBacMble “Hapodamu’, pacnpocTpaHeHHble 1o Bcemy Mupy? [lo muenuto Jlepya-I'ypana,
STHOJNOTHSL HE pa3feliia 4elOBEYECTBO HA €r0 €CTECTBEHHBIX JTamax, 4YTO IMPHBEIO K HETOYHBIM
HUCTOPHYECKUM BBIBOJaM. st Hero “Hapoapl” HE SBISAIOTCA (DPUKCHPOBAHHBIMH W OJHOPOIHBIMU
00pa30BaHMAMH, OINPEACIIEMBIMH TTOCTOSHHBIMU CIIeNN(UYECKUMH XapakTepucTukamMu. Bmecto storo
OHM BO3HHUKAIOT B Pe3yJbTaTe BPEMEHHOI'O COJIMKEHHUS 4epT, TAaKUX KaK A3BIK U TEXHOJIOTHUS, KOTOpHIE
CYILECTBYIOT CAMOCTOSITENIbHO. B KaKoii-TO MOMEHT 3TH YEPThl MOI'YT COMTUCH BMECTE, HO B JAJIbHEHIIIEM
OHH PacXOAATCs. DTHOJOTHSA TOJDKHA COCPEOTOYNTHCS Ha 3THX YepTax, a He Ha “Hapojax’”’. B wacTHOCTH,
TEXHOJIOTUH CJIy>KaT HaJeXKHBIM HHAUKATOPOM TOTO, KaK 4esloBeuecKas Macca ObliIa pa3jelieHa U paccesHa
B IpOoCTpaHcTBE W BpeMmeHH. OnHako, 4TOOBI clenats yOeAnuTeNbHBIE BBIBOABI MO 3TOMY BOIPOCY,
HE00XO0AMMO MOJJONUTH K OOIIMPHON TEXHMYECKOH TOKYMEHTAIIMH CO CTPOTUM METOJIOM KJlacCU(BHUKALUH 1
aHanu3a. B cTaTee paccMaTrpuBaeTcs ’TOT METOJ, UTO IpuBelo Jlepya-I'ypaHa k nepeonpeaeneHnIo caMmoro
MOHSATHS TEXHUYECKOTo 00beKTa. B craThe moquepkuBaercs BHUMaHue Jlepya-I'ypana kK moHATHIM “dakT”
U “TeHeHnus” B ero aHaJIM3e TEXHUYECKHX OOBEKTOB. JTH OOBEKTHl PACCMATPUBAIOTCS KaK PEIICHHS
O0IIMX 4YeNOBEUECKHX 3ahad 10 MpeoOpa3oBaHHMI0 MaTepun (“TEHASHIWH’), TaK M KakK KyJIbTypHO
3HAYMMBIC TPEIMETHl C pasIuyHOW “‘cremeHbio (aktuuHocTH . Takum obOpaszom, Jlepya-TI'ypan
MPUMUCHIBAI TEXHUYECKUM OOBEKTaM JABOHCTBEHHYIO IPHPOLY, HO COBEPUICHHO HHade, 4YeM Te
¢unocodbi-aHATUTHKH, KOTOPbIE 00CYKAau IBOWCTBEHHYIO IPUPOAY apTedakToB.
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Leroi-Gourhan and the Object of Technology
Jlepya-I'ypaH u 00bEKT TEXHOJIOTHUH

PUTTING AN END TO THE CONCEPT OF “PEOPLE”

André Leroi-Gourhan (1911-1986) was primarily an ethnologist and an
archaeologist, and he approached many fields of study, including technology, from this
perspective. Ethnology focuses on human diversity and the origins of this diversity.
Although humanity is one, it is also a very heterogeneous mass spread across the globe.
Where does this heterogeneity come from? How has humanity fragmented into distinct
ethnic groups across space and time? According to Leroi-Gourhan (1945), ethnology has
traditionally answered these questions by uncritically accepting the division of humanity
into “peoples” that are defined by unequivocal characteristics: a physical type, a language,
a social and political organization, and specific cultural traits (p. 306). Social and political
organization is most often considered primary. For example, we start by defining the
“Chinese people” within a given territory as a political unit. From this initial delineation,
the anthropologist will establish the physical type of the “Chinese,” the linguist will study
the language or languages spoken by these people, the sociologist will examine their
social and political organizations, and the historian of religions will explore their myths
and beliefs, and so on. Thus, the existence of well-defined peoples in both space and time
is an unquestioned reference point for the ethnologist.

This produces certain methodological biases, such as explaining all observable
cultural phenomena (including technology) by referencing the “people” to whom these
traits are attributed. Thus, when ethnologists study technical objects, they immediately
draw conclusions about the people who created them, much like tracing an effect back to
its cause. For instance, if two similar objects are found in distant locations, the ethnologist
concludes that the respective peoples were historically connected, or that something from
one culture (an object or an idea) reached the other through contact, borrowing, or
diffusion. The “people,” assumed to be a primary, consistent, and unequivocal reality, are
regarded as the actual cause of all ethnological phenomena.

Leroi-Gourhan challenges this assumption that humanity is naturally divided into
well-defined ethnic units or “peoples” with fixed characteristics. He defends two major
theses: first, the concept of a perfectly defined “people” cannot be a valid starting point
for ethnology; second, we do not know the laws by which humanity has been distributed
and divided into distinct groups across the globe: the general laws governing ethnic
phenomena are still largely unknown. Therefore, the ethnologist's task is to use rigorously
controlled archaeological documentation to uncover the natural divisions in this process,
akin to Plato's ideal butcher finding the natural joints. The general history of humanity is
not the history of “peoples” and their movements: ethnology must free itself from the
very notion of “peoples” and adopt a completely different way of dividing up the whole
of humanity.

Instead of viewing ethnic groups as having stable properties within well-defined
territories, Leroi-Gourhan considers physical types, techniques, and social-religious
structures as elements that each have a life of its own; some of these elements predate the
group, others outlast it. Societies, he argues, are “temporary colonies” or constellations
of elements, rather than cohesive units with consistent and stable characteristics over time
(Leroi-Gourhan, 1945, pp. 403-404). What ethnologists refer to as a “people” is actually
the result of the local and temporary convergence of some such elements. Beyond a
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certain zone where these elements actually converge, they diverge and the very notion of
a “people” is blurred (Leroi-Gourhan, 1945, p. 306). The ethnologist's role should not be
to artificially construct the “average personality” of a supposedly well-defined ethnic
group by combining specific characteristics (such as a physical type or a language).
Instead, the ethnologist should trace these characters, considering them as distinct entities,
each with its own dynamic. This approach may show that, indeed, these themes can
locally and temporarily converge and align at specific points in space and time. However,
beyond these points, the convergence dissolves.

As a consequence, when studying technology from an ethnological perspective, it
is essential to separate humans from their products and to stop assuming that the spread
of these products is dependent on the movement of people. In L’ homme et la matiére
(Leroi-Gourhan, 1943) and his ethnology thesis on the archaeology of the North Pacific
(Leroi-Gourhan, 1946), Leroi-Gourhan observes that humans have travelled much less
frequently and over shorter distances than their products (Leroi-Gourhan, 1946, p. 7).
There is abundant evidence of objects being transported independently of human
migration. Humans and their products should not be seen as an inseparable unit.

TECHNOLOGY AND THE CLASSIFICATION OF TECHNICAL
OBJECTS

To break away from common-sense divisions (“people”) and uncover the natural
divisions of humanity, Leroi-Gourhan focused on technology, particularly in the
extensive North Pacific region. He believed that it was crucial to reverse the usual
ethnological assumption that objects are explained by the movements and activities of
distinct ethnic groups. Instead, he argued that the formation of ethnic groups at specific
points in space and time is not so much exposed but, much rather, caused by the
circulation of objects.

Thus, the mistake of ethnology was to draw historical conclusions about the
“peoples” who created and circulated objects, based solely on the dispersion of these
objects in a given area. Leroi-Gourhan points out that conclusions about migrations have
often been drawn from overall similarities in objects, even though these similarities rarely
show indisputable identical traits. In other words, ethnologists have been too quick to
make assumptions, relying on purely morphological aspects (i.e., the shape of objects) to
derive historical insights without thoroughly verifying these conclusions through the
establishment of proper technological connections (i.e., relating to the objects’ technical
functions). Leroi-Gourhan argues that similar forms found in different locations do not
necessarily indicate contact between peoples. It could simply be that people in different
places faced similar challenges with only a limited number of solutions available. While
two similar technical features might result from a historical point of contact, they could
also be explained in purely technological terms—namely, the limited ways humans could
interact with materials at a given time and place.

Technology is the science of how humans interact with materials. Like ethnologists,
“technologists” group and classify technical objects, but they do so in a different way,
namely based on the technical operations applied to materials. These are characterized
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not by form but by the type of treatment they can undergo (solid, semi-solid, flexible,
supple, fluid, etc.). Without the rigor of such technological classification, the historical
conclusions of ethnologists are incredibly fragile. Therefore, every technical fact must be
viewed from two distinct perspectives: history and technology. The ethnologist’s error
has been to conflate these perspectives, or rather, to neglect the technological perspective
in the rush to draw historical conclusions.

Leroi-Gourhan acknowledges that ethnologists have also applied a logical
framework to technical facts. Typically, they have reasoned similarly to philologists by
analyzing each technical characteristic comparatively, viewing them as variations from
an original motif—just as philologists analyze textual elements. Leroi-Gourhan argues
that this approach assumes that there already exists a phonetics and syntax of objects,
allowing us to analyze an axe or a hammer, as if they were a part of a sentence. However
we do not yet understand the laws that govern the grouping of technical objects, the rules
by which they form coherent sequences and inseparable sets, and the regularities by which
these sequences and sets transform into others. In other words, we lack a syntax for the
material world of humans (Leroi-Gourhan, 1946, p. 9). The goal of technology is to
construct this syntax, but it cannot simply adopt the philologist's comparative method. It
needs its own unique analytical approach.

These considerations prevented Leroi-Gourhan from relying on the form and
similarity of objects to draw general conclusions. Instead, he suggests viewing objects as
evidence of an interaction between humans and materials. On one side is the
biomechanics of human action, and on the other are the material properties. These two
factors define the limited range of ways humans can work with materials, regardless of
where in the world the work is done.

All tools, despite their great diversity, fall into this typology that reflects the set of
constraints on human action. The key to the classification tools lies not in the tool alone,
but in the combination of the tool and the gesture that employs it (Leroi-Gourhan, 1964;
1965; 1993). Leroi-Gourhan is explicit on this point: the technologist must move beyond
focusing solely on the object and instead see it as the result of a dialogue between human
action and material properties, offering a richer understanding than a purely
morphological classification. This means applying the same approach to “objects” that
was applied to “peoples.” It means moving beyond immediate perception and
reclassifying technical facts in a way that transcends common sense. The aim of
technologists is to uncover the natural divisions by which these facts are distributed across
space and time.

FACT AND TENDENCY

Technological documentation can be categorized in various ways and at different
levels. At the most general level, an object represents a specific solution to a particular
problem, chosen from a very limited set of possibilities. However, a technical artifact is
more than just a functional solution; it also reflects the specific characteristics of its
environment (such as the availability or scarcity of certain materials) and the unique
cultural traits of the human group that uses it. On the most specific level, an object may
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appear unique and specific to a particular group. On the most general level, it appears as
a functional response to a problem, similar to how other objects from other groups address
the same problem. As Leroi-Gourhan puts it, technical objects are both unique, context-
specific “facts” and the materialization of “tendencies,” which are the general functional
principles governing the interactions between humans and materials. Technical objects
can be classified according to an evolutionary logic, but they can also be categorized from
a historical perspective. How can we ensure the alignment between a technological series
and a chronological one? How can the same fact be both a historical singularity and part
of a technological classification independent of history? Is it possible to unify these two
perspectives?

Leroi-Gourhan employs very Kantian terms to discuss this hypothetical
concordance between these two viewpoints, which he describes as incommensurable: the
unity of the two perspectives on the technical fact is not itself a fact and should not be
sought in a theory of a higher level; “This unity is transcendental.” (Leroi-Gourhan, 1945,
58) This means, to continue using Kantian words, that the duality of the “technical fact”
and the “technical tendency” is a condition of possibility for knowledge in ethnology.
Technical objects fall under two kinds of research, one historical and the other reflexive:
this is not a paradox, but the condition of possibility for ethnology as a science. Based
solely on technical objects considered in their inexhaustible and bewildering cultural
diversity, ethnologists can do nothing but indulge in speculative constructions based on
apparent formal similarities among these objects. Very quickly, they realize that these
constructions are artificial and that they can develop opposing theories from the same
documents. They then unavoidably fall into skepticism.

Ethnologists made two mistakes: firstly, they believed they could classify technical
objects on a purely morphological criterion which is very imprecise; secondly, they drew
erroneous general historical conclusions from this morphological classification, without
any caution. When Leroi-Gourhan writes that Evolution et technigues (Evolution and
Techniques) should be read as the critique of a great book whose author has yet to be born
(Leroi-Gourhan, 1943, p. 37), the word “critique” should be understood in its Kantian
meaning: it is indeed about defining the transcendental conditions for valid knowledge in
ethnology. What is this “great book™? The systematic collection of all knowledge about
humans and the products of their activity, based on complete and perfectly controlled
archaeological documentation, on a global scale. In his thesis on the archaeology of the
North Pacific, Leroi-Gourhan imposed severe constraints in order to achieve maximum
security in the treatment of documentation and in the conclusions he allows himself to
draw. In light of these constraints, one can’t help but imagine that the completion of this
“great book” is not for tomorrow...

The Kantian reference leads to a remark regarding the “tendency.” It is known that
this term owes to an inspiration by Henri Bergson. Should we understand this concept of
“tendency” as a sort of vital impulse, a force acting within the human milieu? In short,
should we see it as an eruption of metaphysics in ethnology? The answer is no: the
tendency is, as Leroi-Gourhan argues, “a convenience cut that our logic introduces into
the activity of men”(Leroi-Gourhan, 1943, pp. 34-35). It is not a metaphysical concept,
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but a transcendental one. Admittedly, transcendental concepts, in Kant, are certainly not
classificatory concepts, as tendency is. The connection with Kant stops there.

How does this classification of technological documentation, using the concepts
of “fact” and “tendency”, work in concrete terms? The example of harpoons illustrates
this particularly well. In this regard, Leroi-Gourhan (1946) states his intention to establish
a framework that is broad enough to encompass all possible variants of harpoons, and
precise enough to capture the finest local nuances (p. 326). This is facilitated by
organizing the documentation (which is vast) within the two poles of “tendency” and
“fact” (for a detailed analysis, see Leroi-Gourhan, 1943, pp. 30-35).

The tendency embodied by the harpoon is “to kill a marine animal.” Countless
human groups have hunted marine animals across the globe. Since the word “harpoon”
conveys nothing more than its function (“to kill a marine animal”), with no added ethnic
specification, Leroi-Gourhan identifies this first degree of the fact with the tendency
itself. It is found widely throughout the world. From there on, Leroi-Gourhan classifies
the documents according to the “degrees of the fact,” and in doing so, he individualizes
them more and more. Comparing technical objects from different place around the world
is only beneficial “if a list is created for each object. This list should begin with the most
prominent feature, move on to the more apparent characteristics, and finally include the
most specific details, such as the symbolic meaning of the tool.” (Leroi-Gourhan, 1943,
p. 30) In the case of harpoons, a second degree of the fact specifies them as “harpoons
with bone tips,” found in the Pacific Ocean — still very broad, but no longer the entire
world since in other regions of the world, harpoons do not have bone tips. This is already
an ethnically determined specification, a first level of individualization. At the third
degree of the fact, there are “harpoons with bone tips and a float,” among the Eskimos —
a new level of individualization, a further narrowing of the geographical area concerned.
At a fourth level, there are “harpoons with bone tips and a bladder float,” among the
Eskimos located in Alaska (unlike the Eskimos who live elsewhere). The degrees of the
fact can be multiplied as necessary to achieve the maximum level of individualization of
the technical fact.

Classifying technological documentation in this way makes it possible to carefully
control historical conclusions. Indeed, often the general constructions of ethnologists
consist of linking together two facts at the second or third degree (or even higher) by a
fact considered at the first degree, in order to conclude that the two corresponding
“peoples” have had historical contact. Let us reiterate that the first degree of the fact (for
example, the harpoon without further specification) is the materialization of a technical
tendency, that is, the solution to a problem to which many human groups have
independently responded, drawing from a limited stock of possibilities. Therefore,
referring to the presence of harpoons considered at the first level of the fact (that is,
without ethic peculiarities) to prove historical connections between distant human groups
is misleading. The similarity in the shapes of countless harpoons found worldwide does
not necessarily indicate historical connections between distant ethnic groups. Instead,
these similarities highlight the universal nature of technical functions and the constraints
these functions impose on tool design.
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CONCLUSION: LEROI-GOURHAN AND THE PHILOSOPHY OF
TECHNICAL ARTIFACTS

In conclusion, a technical object only holds scientific value for ethnology if it is
precisely described and characterized. A technical object is meaningless without its
accompanying documentation, making it both material and textual. The criteria for this
documentation were established by Mauss (1947) and later adopted by Griaule and Leiris
(1931/2015) during the Dakar-Djibouti mission of 1931-1933, with Leroi-Gourhan
further building on this foundation.

This framework is very different from that proposed by contemporary philosophers
analyzing technical artifacts. Analytical philosophers view a technical artifact as the
interaction between material and intention. Leroi-Gourhan would have considered these
concepts of material and intention overly general. According to him, material in itself
does not exist; instead, there are specific materials with distinct properties that either
assist or resist the technician. These materials can be stable solids, fibrous, plastic, semi-
plastic, flexible, or fluids. Depending on how they are treated, their properties can change.
For instance, bronze is a stable solid when chiselled, plastic under the hammer, and fluid
when cast in a mold. Therefore, a sculptor might work with the same material but
encounter different properties, requiring different techniques. Intention must also be
broken down according to its tendencies and degrees, encompassing both the general
technical function and the desire to impart a unique ethnic quality to the tool.

Analytical philosophers tend to analyze a technical artifact in isolation, whereas
Leroi-Gourhan believed that an isolated technical object cannot be conclusively analyzed
scientifically; it must be part of a functional series. An isolated technical object, even with
detailed documentation, does not qualify as a scientific document; only a series can
establish solid knowledge. Between the isolated object and the series lies the collection.
Properly cataloged and documented objects form collections, which can then be classified
into functional series based on the duality of “tendency” and “fact.” Consequently, Leroi-
Gourhan's technical object is less like the artifact analyzed by today's philosophers and
more akin to the biological samples that biobankers compile into collections of scientific
relevance for biomedical research.
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Abstract

In what follows, | will try to offer a brief overview of the relationships between some of Leroi-Gourhan’s
anthropological insights on technology and some of the fundamental theoretical claims that form the general
framework of structural linguistics. This hermeneutical movement runs an evident risk, which needs to be
addressed and overcome: the risk of including Leroi-Gourhan’s works in the wide range of the structuralist
corpus. For this reason, in the introduction I clarify what I mean by “structuralism” so that, in the subsequent
sections, | can try to show the epistemological relationship between Leroi-Gourhan’s ethnology and the
“structuralist turn,” as described in the introduction. To this end, | will point out the possible theoretical
influence exerted by structural linguistics, and especially by the structural phonology developed within the
Prague linguistic circle, on Leroi-Gourhan’s conceptual toolbox. More specifically, in the paper, I will
focus on some passages of La geste et la parole (1964), which I will consider in connection with two more
minor and older texts, namely Origine et diffusion de la connaissance scientifique (1953) and L homme et
la nature, an article published in 1936 in the Encyclopédie frangaise.
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AHHOTANUA

3meck s TONBITAIOCh  NPEUIOKHUTh  KpaTKWid  0030p  B3aMMOCBSI3€H  MEXAy  HEKOTOPBIMHU
AHTPOIOJIOTHYECKUMHE B3rsiiamu Jlepya-I'ypaHa Ha TEXHOJIOTHIO M HEKOTOPHIMH (DyHIaMEHTaJIbHBIMU
TEOPETHYECKUMH YTBEPKACHUIMH, KOTOpPBIE (POPMUPYIOT OOIIYIO OCHOBY CTPYKTYPHOH JIMHTBUCTUKH. DTO
TepMEHEBTUYECKOE JIBH)KEHUE CTAIIKUBAETCS C OYEBUAHBIM PUCKOM, KOTOPBI HEOOXOIUMO YUUTHIBATh U
MPEOI0JICBaTh: PUCK BKJIOUEHUS paboT Jlepya-I'ypana B MIMPOKHI CIICKTP CTPYKTYPATUCTCKUX U3TaHHUM.
[To sTo¥i mpuyKMHE BO BBEACHHH S Pa3bsCHSIO, UYTO S MOJPa3yMEBal0 MOA “‘CTPYKTypau3MOM”, 4TOOBI B
MOCTEIYIONINX pa3zeax MONbITaThCs MOKa3aTh SMUCTEMOJIOIHUYECKYIO CBSI3b MEXy 3THoJoruel Jlepya-
I'ypana u “cTpyKTypaJIUCTCKHM IOBOPOTOM”, KaK ONMCaHO BO BBeAeHUHU. C 3TOH Ledbi0 S yKaxy Ha
BO3MO)KHOE TEOPETUYECKOE BIMSIHUE CTPYKTYPHOH JIMHTBUCTUKH, H OCOOEHHO CTPYKTYypHOH (hOHOJIOTHH,
pa3paboTaHHON B paMKax IIPa)KCKOT'O JIMHIBUCTUYECKOTO KPY>KKa, Ha KOHILIETITYyaIbHBI HHCTPYMEHTapHH
Jlepya-I'ypana. bosee KOHKPETHO, B 3TOM CTaThe 51 COCPEAOTOUYCh Ha HEKOTOPBIX OTphIBKax u3 “La geste
et la parole” (1964), KOTOpBIE 1 pACCMOTPIO B CBS3U C JABYMS MEHBIIUMHE U 0OJee CTaphIMH TEKCTaMH, a
umenHo “ Origine et diffusion de la connaissance scientifique” (1953) u “L’homme et la nature”, craTbef,
ory0rKoBaHHOU B 1936 roay Bo @paHITy3CKOM SHIIUKIIOIEIHH.
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INTRODUCTION: LEROI-GOURHAN AND STRUCTURALISM

In what follows, | will try to offer a brief overview of the relationships between
some of André Leroi-Gourhan’s anthropological insights on technology and some of the
fundamental theoretical claims that form the general framework of structural linguistics.
To this end, I will focus on some passages of La geste et la parole (1964), which I will
consider in connection with two “minor” and older texts, namely Origine et diffusion de
la connaissance scientifique (1953) and L homme et la nature, an article published in
1936 in the Encyclopédie francaise.

This hermeneutical movement runs an evident risk, which needs to be addressed
and overcome: the risk of including Leroi-Gourhan’s works in the wide range of the
structuralist corpus.

The term “structuralism” usually refers to a well-defined research trend in the area
of the social sciences, especially popular within the French culture during the 1950s and
1960s, whose “pilot science” — to borrow an expression from Frangois Dosse’s
(1991/2012) History of Structuralism — was represented by Saussurian linguistics and,
above all, by the structural linguistics developed by the schools of Prague, Moscow and
Copenhagen. In fact, however, the history of structuralism begins much earlier and is not
at all limited to the field of linguistics and social sciences and still less to a particular
period of the French culture. On the contrary, it constitutes a proper and very broad
epistemological paradigm, as recent works have tried to show. As Ernst Cassirer wrote in
an essay published in 1945 with the title Structuralism in Modern Linguistics, it is thus
possible to affirm that “[...] structuralism is no isolated phenomenon; it is, rather, the
expression of a general tendency of thought that, in these last decades, has become more
and more prominent in almost all fields of scientific research” (Cassirer, 1945, p. 120).

The term “structuralism” was originally coined in the field of psychology, in order
to define the psychological approach introduced by Edward Bradford Titchener, the most
important and influent student of the German psychologist Wilhelm Wundt — who is
usually regarded as the founder of modern scientific psychology — in a famous article
published in 1898 and entitled The Postulates of a Structural Psychology (Titchener,
1898). However, although it is, without any doubt, Titchener who explicitly introduced
the term “structural” within the field of scientific research, his scientific approach cannot
be defined as a form of structuralism in the strict sense of the term. Indeed, the proper
structuralist currents that emerge in the years between the late nineteenth and the early
twentieth centuries are instead, most notably, the following:

1) In the field of psychology, we can consider the descriptive psychology of Franz
Brentano and the mereological analyses developed in his “school” and, especially, the
inquiries on perceptual experience developed by Gestalt psychology as initiated by Carl
Stumpf’s students Max Wertheimer, Kurt Koftka, and Wolfgang Koéhler. “[T]he most
spectacular form of psychological structuralism,” Piaget notes, “was undoubtedly the
theory of Gestalten” (Piaget, 1968, p. 53). Gestalt psychology — whose foundational text
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is generally considered to be von Ehrenfels’s (1890) essay Uber Gestaltqualitiiten —
developed, like Brentano’s psychology, in direct opposition to Titchener’s structuralism,
and especially in opposition to its atomism and positivistic attitude. According to Mitchell
Ash, “[t]he Gestalt theorists opposed the assumption that sensory ‘elements’ are the basic
constituents of mental life then characteristic of psychological theory and research in
Germany and elsewhere” (Ash, 1995, p. IX). Indeed, the fundamental idea of Gestalt
psychology is represented by the mereological thesis, according to which a whole differs
from the mere sum of its parts and it is therefore impossible to investigate the structure
of a complex psychological fact on the basis of its ground elements. This is due to the
fact that it is not possible to consider these elements separately, since they can exist only
within the system of relations which connects them in a law-governed whole, that is, a
structure. As Daniel Lagache puts it, “Gestalt theory rejects the idea of simple elements,
the composition of which would explain the whole. Whole and parts are given at the same
time. The knowledge of the whole cannot be inferred from the knowledge of the parts.
The latter cannot be complete without reference to the whole” (Lagache, 1962, p. 81).

2) In the mathematical domain, we can count Evariste Galois’s “group theory” as a
forerunner of mathematical structuralism (Piaget, 1968), although the term “structure”
was actually introduced only with the development of the calculus of variations and of
topology. Structuralist approaches can also be found in the works of David Hilbert and,
above all, in the program of the so-called “Bourbaki group.” Indeed, in a 1948 essay,
L architecture des mathématiques, the Bourbakists propose the following definition of
the concept of structure: “The common character of the different concepts designated by
this generic name, is that they can be applied to sets of elements whose nature has not
been specified; to define a structure.” They write further: “one takes as given one or
several relations, into which these elements enter [...] then one postulates that the given
relation, or relations, satisfy certain conditions. To set up the axiomatic theory of a given
structure [thus] amounts to the deduction of the logical consequences of the axioms of the
structure, excluding every other hypothesis on the elements under considerations”
(Bourbaki, 1950, pp. 225-226). As Robert Hannah (2010) summarizes,

[m]athematical Structuralism [...] says that mathematical entities (e.g., numbers
or sets) are not ontologically autonomous or substantially independent objects, but
instead are, essentially, positions or roles in a mathematical structure, where a
mathematical structure is a complete set of formal relations and operations that
defines a mathematical system. What counts as an individual object of the system
is thereby uniquely determined by the system as a whole. (p. 158)

3) Finally, with reference to linguistics, structuralism emerged with the general
theory of language established by Saussure and then with the structural linguistics
elaborated by the schools of Prague and Copenhagen. Indeed, in the field of linguistics,
the term first appears with reference to phonology, more precisely, in the very well-known
theses of the Prague Linguistic Circle, presented at the first Congress of Slavists held in
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Prague in 1929. As the prominent linguist Emile Benveniste sums up, the Prague-school
phonologists “advocated ‘a method suitable for permitting the discovery of the laws of
structure of linguistic systems and their evolution.”” Moreover:

the notion of ‘structure’ was closely linked with that of ‘relationship’ within the
system: ‘The sensory content of phonological elements is less essential than their
reciprocal relationships within the system (structural principle of the
phonological system).” Hence this rule of method: ‘The phonological system must
be characterized [...] by an obligatory specification of the relationships existing
among the said phonemes; that is, by tracing the structural scheme of the language
being considered’. These principles are applicable to all parts of the language.
(Benveniste, 1971, p. 81)

General reconstructions of structuralism usually neglect many of these currents —
for instance in the Brentanian school or in early phenomenology — or underestimate them
— as in the case of structuralist tendencies in the mathematical domain. On the contrary,
when considered in its complexity, the “structuralist turn” allows to better understand and
clarify several tendencies in the social and human sciences of the last century, at least
until the 80s. This contribution aims to show that some of Leroi-Gourhan’s theoretical
insights on the relationship between language and technology show a deep solidarity with
the “structuralist turn” and, especially, with some fundamental features of structural
linguistics. In this sense, it is not by chance that Leroi-Gourhan’s anthropology and
ethnology show an often-underestimated epistemic relationship with Lévi-Strauss‘s
structural inquiries (see Collins, 2021):

In rereading his work, I am struck by the fact that, working in different domains,
he and I were trying to do basically the same thing [...] The guiding idea of his
work was always to study the relations between things rather than the things
themselves, to try to reduce the chaotic diversity of empirical facts to invariant
relationships. (Lévi-Strauss, 1988, pp. 203-204)

In the following sections, | will try to show the relationship between Leroi-
Gourhan’s ethnology and structuralism by highlighting the theoretical influence exerted
by (structural) linguistics on Leroi-Gourhan’s conceptual toolbox.

L’HOMME ET LA NATURE (1936): A STRUCTURAL PRINCIPLE OF
TECHNOLOGICAL SYSTEMS?

Leroi-Gourhan was more than acquainted with linguistic studies since, as he
himself acknowledges his “premiere formation ayant été de linguistique et
d’anthropologie anatomique” (quoted in Schlanger, 2023, p. 26) and, especially in the
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30s, his scientific training took the form of a “quadruple formation en langues,
linguistique, ethnologie, anthropologie biologique” (de Beaune, 2011, p. 200).

Moreover, the linguistic apprenticeship of Leroi-Gourhan took place in years of
great importance for the development and establishment of a new paradigm in the
sciences of language, namely structural-functional linguistics: In 1916, Charles Bally and
Albert Sechehaye edited the Cours de linguistique générale from notes on lectures given
by Ferdinand de Saussure at the University of Geneva between 1906 and 1911; in 1929,
the newly born Cercle linguistique de Prague presented its theoretical manifesto, in
French, at the First Congress of Slavic Philologist, the famous “Théses,” which were
bound to chart the general direction of structuralism for the subsequent years; finally, in
1933, an important issue of the Journal de psychologie normale et pathologique devoted
to the psychology of language was published, featuring contributions by some of the most
important linguists and philosophers of the time, with a strong presence of structural
linguists and phonologists, such as Sechehaye, Vendryes, Brondal, Trubetzkoy, Sapir,
Bally. Among these potential influences, | believe the scientific work of the Prague
linguistic circle to be certainly the most important, even in consideration of its reception
in French anthropology and ethnology in the 30’s and the 40’s (see for instance Lévi-
Strauss, 1945).

In his 1936 article for the Encyclopédie francaise, Leroi-Gourhan (1936) proposes
a “mechanically logical classification” of general technics (p. 206), namely a critical
inventory showing that technics must be described as the result of a combinatorial system
of specific material options and potential actions (fig. 1). In a similar way, in the famous
“theses” the Prague linguists claim that “acoustic-motor representations,” namely
objective-material sounds (the phones), “are elements of a language system only insofar
as they serve to differentiate meanings”, that is only insofar as they are phonemes; on this
basis, they establish “the structural principle of the phonological system,” according to
which “the sensory contents of [...] phonological elements are less essential than their
interrelations in the system” (Steiner, 2014, p. 8). On these grounds, the Prague
phonologists identify three general fundamental tasks of phonology, namely:

1. [...] to describe the phonological system, that is to establish the set of simplest
acoustic-motor representations which create meanings in a given language
(phonemes) [...] 2. [to] determine the combinations of phonemes realized in a
given language compared to all the theoretically possible combinations of these
phonemes, the variations in the sequence of their grouping, and the scope of these
combinations [...] 3. [to] determine the degree of utilization and the frequency of
realization of the given phonemes and the combinations of phonemes of different
scope.” (Steiner, 2014, pp. 8-9)
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SECTION A - FORMES ELEMENTAIRES DE L’ACTIVITE HUMAINE

PLANCHE I

1. — Percussion 2, — Percussion 3. — Abrasion 4. — Sciage.
perpendiculaire. oblique.

5. — Eclatement du bois 6. — Eclatement du bois 7. — Eclatement limité 8. — Grattage et « échelles
< dans le fil ». ¢« 4 contre-fil 3. par percussion de grattage ».
perpendiculaire préalable.

Y
9. — Ciseau & double 10. — Modelage d'un 11, — Percussion 12. — Percussion
chanfrein et percu- solide semi-plastique. La de I'herminette. du marteau a éclater.

teur & enfoncer. piéce est prise entre le
percuteur et le support.

13. — Percoir 14. — Percoir 15. — Pergoir
4 main 4 volant. i pompe. i corde. 4 archet.

7'10-8
Figure 1. A mechanically logical classification of elementary forms of human activity
(Leroi-Gourhan, 1936, p. 8).
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In my opinion, the descriptive framework that one can find in L homme et la nature
is epistemically equivalent to the methodological principles outlined in the Prague
manifesto and can represent a theoretically coherent derivation thereof. This means that
what is claimed in the Théses with reference to language has been “transferred” by Leroi-
Gourhan into the domain of technology. Understood in these terms, one can easily
rephrase the Prague phonological principles in technological terms. Accordingly, the
structural principle of the technological system would claim that the sensory contents of
technological elements are less essential than their interrelations in the system and the
general tasks of a philosophy of technology would thus be the following: 1. To describe
the technological system, that is to establish the set of simplest relations between a given
material (stable solids, semi-plastic solids, plastic solids, flexible solids, fluids) and a
given action (perpendicular, oblique or circular percussion) which create tools in a given
society (we could call them technemes or, as Leroi-Gourhan writes, “elementary forms
of human activities”) 2. To determine the combinations of technemes realized in a given
society compared to all the theoretically possible combinations of these technemes, the
variations in the sequence of their grouping, and the scope of these combinations 3. To
determine the degree of utilization and the frequency of realization of the given technemes
and the combinations of technemes of different scope.

ORIGINE ET DIFFUSIONE DE LA CONAISSANCE SCIENTIFIQUE
(1953): THE TECHNICAL PROCESS

In the March 1952 lecture at the Maison des Sciences in Paris (Origine et
diffusione de la conaissance scientifique), translated for the first time in English in this
collection, Leroi-Gourhan aims “to explore [...] the paths taken by humankind from its
origins to the point at which it entered the period of major scientific speculation, to see
when the first concerns with rational research emerged in the history of human societies”
(Leroi-Gourhan, 2024, p. 105). According to Leroi-Gourhan, a fundamental premise for
such an investigation lies in the claim according to which one has to admit that “technical
progress is really linked to [scientific] research™ insofar as there is a “link between
psychical reactions and technical behavior, between the latter and the manufacturing
techniques specific to human beings, between manufacturing techniques and invention,
and between invention and scientific speculation” (p. 105). The considerations offered by
Leroi-Gourhan in this lecture are thus a coherent development, on a diachronic level, of
the theoretical framework established in 1936 on a synchronic level, stating that
technology is nothing but a systematic interrelation between materials and actions or
gestures, as Leroi-Gourhan calls them in this lecture and, notably, in La geste et la parole.
In this sense, the analysis of flintknapping by the Neanderthals mentioned in the lecture
reveals the first precise picture we have in the history of humankind of a complex
technical process, since “the systematic knapping of triangular flakes characteristic of the
Mousterian represents a series of a dozen gestures following each other in an absolutely
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rigorous order” (p. 107). According to Leroi-Gourhan, “this is the first evidence of
technical intelligence”, which seems thus to coincide with the “setting up of [...] a
complex arrangement of operations [un dispositif opératoire complexe]” and with a
“standardised operational thinking [une pensée opératoire trés rationalisée] involving
series of gestures set in precise sequence” (p. 107 and p. 108). As Charles Lenay writes,
in this sense “we may even speak of a sort of technical syntax, insofar as the fabrication
of the tools proceeds by ordered sequences of operations, and a different arrangement
would produce different products” (Lenay, 2018, p. 219). As it is well known, in La geste
et la parole one can find explicit references to syntax and linguistic structures. However,
this reference to syntax is, in my opinion, neither new nor metaphorical; on the contrary,
as I’ve tried to suggest in this paper, this reference can be found in Leroi-Gourhan’s
earlier texts, although in an implicit way, and shows a deep epistemological solidarity
with some of the main theoretical principles of structural linguistics and phonology,* as
the following concluding section will try to show.

LA GESTE ET LA PAROLE (1964): UNE VERITABLE SYNTAXE

In Leroi-Gourhan’s 1964 masterpiece, La geste et la parole, the term “syntax”
occurs six times, while language plays of course a pivotal role throughout the whole text.
Although, in my opinion, the references to syntax are always coherent with the theoretical
framework previously outlined, there are two occurrences that seem to be particularly
relevant for my argument. In the first of these references, Leroi-Gourhan clearly connects
the idea of “syntax” to that of an “operating sequence,” which cannot but recall the notion
of dispositif opératoire and of pensée opératoire, already encountered in the 1952 lecture:

We shall revert to the concept of operating sequences [...] but mention of it must
be made here if we are to understand the link between technics and language.
Techniques involve both gestures and tools, sequentially organized by means of a
,syntax‘ that imparts both fixity and flexibility to the series of operations involved.
This operating syntax is suggested by the memory and comes into being as a
product of the brain and the physical environment. If we pursue the parallel with
language, we find a similar process taking place. On the basis of what we know
of techniques from pebble culture to Acheulean industry, we could adopt the
hypothesis of a language whose complexity and wealth of concepts corresponded

L1t must be said that an eminent scholar like Nathan Schlanger totally disagrees with the hermeneutical
hypothesis advocated in this contribution: “la notion de ,syntaxe‘ [...] donne une inflexion linguistique
,grammaticale‘ ou ,générative’ qui, tout en étant de mode dans les sciences humaines des années 1960
et 1970, est en fait assez éphémeére dans le bagage théorique de son auteur. Outre la section du Geste et la
Parole intitulée ,Le langage des “préhominiens, ", et mis a part ses interprétations de l’art pariétal
paléolithique, cette conception est peu présente et non théorisée dans ses écrits antérieurs” (Schlanger,
2023, p. 542).
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approximately to the level of those techniques. (Leroi-Gourhan, 1993, pp. 114-
115)

In the second instance, Leroi-Gourhan explicitly poses an equivalence that appears
to be of particular interest for the purposes of this reflection, namely the equivalence
between word-tool and syntax-gesture. Moreover, he seems to understand tools and
linguistic elements (together with rhythmic components) as parts of the same process:

[...] the purpose of verbal figures — words and syntax — is, like the purpose of
tools and manual gestures, their equivalents, to provide an effective hold on the
world of relationships and of matter [...] we see that tools, language, and
rhythmic creation are three contiguous aspects of one and the same process.
(Leroi-Gourhan, 1993, pp. 365-366, italics added)

As | have tried to suggest in this contribution by means of a brief exploration of
some important texts, | believe that some of Leroi-Gourhan’s theoretical insights on
technology show a deep epistemological solidarity with the “structuralist turn,” as it has
been described in the introduction, and especially with some of the fundamental tenets of
structural linguistics and phonology. Against this background, I think that the 1952
lecture on “The origin and dissemination of scientific knowledge” plays a quite important
and significative role.
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Abstract

Material-based interpretations of everyday undertakings have long been of interest to the French social
sciences, including anthropology and history. André Leroi-Gourhan (1911-1986) follows to some extend
this trend, insofar as his pioneering contributions to ethnographic and prehistoric technology — from the
“elementary forms of human activity,” to studies of stone tool manufacture, to the formulation of the
“chaine opératoire” — shed much light on the more tangible and infrastructural dimensions of human
existence. At the same time, his predominantly idealist recourse to evolutionary “tendencies,” “vital thrusts”
(élan vital), and suchlike metaphysical notions rather held him at bay from would-be historical and
dialectical understandings of primitive socio-economic formations — and this, despite his ready access to
and close acquaintance with the professional literature from the other side of the Iron Curtain. Hence the
paradox, as outlined here, of Leroi-Gourhan's distant attitude towards the conceptual (historical-materialist)
substrate of Russian-cum-Soviet archaeology, on whose practical achievements he nonetheless remained
well-informed and appreciative. In turn, this ambivalence may partly explain the rather superficial and
incomplete perception of Leroi-Gourhan's works within Soviet archaeology and anthropology, limited to
his publications on Prehistoric art and religion while ignoring his broad-ranging contributions to
“anthropogenesis.”
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AHHOTanus

MarepuaibHO-OpUEHTHPOBAHHBIE MHTEPIPETALUU OBCEAHEBHOCTH YK€ ITaBHO MPEICTABIISIIOT MHTEPEC
U1 QpaHIy3CKHX COLHUANBHBIX HAaYK, BKJIIOYAsl aHTPOIOJIOTHIO U uctoputo. Aunpe Jlepya-I'ypan (1911-
1986) B HEKOTOpPOW CTENEHW CIEeAyeT 3TOH TEHACHIUH, MOCKOJNBKY €ro HOBAaTOPCKUN BKJIAL B
STHOrpadMYecKne W JOMCTOPHYECKHE TEXHOJNOTMH — OT ‘‘3JIEMEHTapHBIX (OPM YEIOBEYECKOMH
NESTETbHOCTH JI0 WCCISAOBAaHWK W3TOTOBJICHUS KAaMEHHBIX opynuii W QopmynmpoBaHus “chaine
opératoire” — MpONWIM MHOTO CBeTa Ha Oojee MarepuaigbHble W HWH(PACTPYKTYpPHBIC AaCTIEKTHI
YeJIOBEUECKOT0 CYIECTBOBAHUS. B TO ke BpeMsl ero MperMyIECTBEHHO HACAINCTHIECKOe oOparieHne K
9BOJIFOLIMOHHBIM “TeHJICHIUIM’, “)KN3HEHHBIM TordkaM” (€lan Vital) u ToMy noJ00HBIM MeTahH3MUECKUM
MPEJCTAaBICHUAM CKOpee YJIEpXKHBAJO €ro OT INOTEHIHATbHOTO HCTOPHUYECKOTO0 M JAHANEKTHYECKOTO
MOHUMAaHHMS IPUMUTHBHBIX COIIHAIbHO-3KOHOMHYECKUX (hOpPMaIMii — M 3TO , HECMOTpS Ha €ro CBOOOTHBIH
JOCTYIl ¥ OJIM3KOE 3HAKOMCTBO C NPO(GECCHOHANBHON JUTEPATYpOil 10 APYryI0 CTOPOHY JKEJIe3HOTO
3aHaBeca. OTcroa ONHCAHHBIA 37leCh MapagokC OTCTpaHeHHoro otHomieHusa Jlepya-I'ypana x
KOHIENTYaJbHOMY (HMCTOPHKO-MaTEPHATUCTHUECKOMY) CyOCTpaTy POCCUHCKO-COBETCKON apXeoJIoTHH, O
MPaKTHYECKNX JOCTIDKCHHUSAX KOTOPOH OH, TEM HE MeEHee, ObII XOpomo MH()OPMHPOBAH M BHICOKO €€
oneHnBaIl. B cBOIO 0uepenb, 3Ta IBOWCTBEHHOCTh MOXKET OTYACTH OOBSICHUTD I0BOJIHO MIOBEPXHOCTHOE 1
HerojiHoe  BocmpustHe pabor Jlepya-I'ypana B COBETCKOW apXeolloTMM ¥ aHTPOIIOJOTHH,
OTPaHWYMBAIOIIEECS €r0 IMyOIUKAMAMH 110 JOMCTOPUIECKOMY MCKYCCTBY M PEIIMIMU M UTHOpHUpYIOIIee
€ro IMIMPOKUI BKJIaJA B “aHTponoreHes”.

KiioueBnie ciaoBa: Annpe Jlepya-I'ypan; C. A. CemeHOB; ApXeoJOTHs TAJICOIUTA;
Jouctopuueckast TexHosiorusi; M3roroBneHue kameHHbIX opynuil; “TIponerapckas
apxeoJiorus”’; KOHTYpHbIe packonku; [leHceBan

BuaarogapHocts: S Guarofapio Haily HapHXKcKylo auckyccuoHHyro rpymnmy (Kcasbe I'yme, bepnamert
Bencoyn-Buncent, Cumona Aspopy, Anbdpena Hopamana, Onusepa Ilnaynra, Cackuto BpayH, Ans6epTo
Pomene) 3a moanep KKy myONMKaIK 3TOW CTaTbU, KOTOPasi PEACTaBIAET COO0H 3HAYUTENBLHO NepepadoTaHHY O
BEpCHIO 0oJiee MIMPOKOTO HCCIEOBAHMUs, KOTOPOE MOSBHUTCS MO3XKE. B KOJUICKTUBHOM H3IaHHUHU TI0 apXEOJIOTHH
U XOJIOJHOMH BoiiHe.
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INTRODUCTION

Need prehistoric archaeology, a scientific discipline specialising in the meticulous
study of ancient material remains, be materialist at heart, or by default? The study of
techniques, from early prehistory to modern times, is clearly predicated on rigorously
empirical and experimental research, but does it necessarily follow that technology is or
should be exclusively concerned with the material dimensions, the substrate of social life?
The Russian interactions of André Leroi-Gourhan (1911-1986), the central figure around
which this paper revolves, highlights some of the complications at stakes. While his
pioneering studies of ethnographic and prehistoric technologies clearly shed much light
on the infrastructural dimensions of human existence, his predominantly idealist recourse
to evolutionary “tendencies” and suchlike “vital thrusts” rather held him at bay from a
would-be material-historical understanding of primitive socio-economic formations. To
these ambiguities can be added Leroi-Gourhan's evident linguistic propensities and
conceptual dispositions towards Russian archaeology — including, in some respects, its
Soviet versions —, affinities that, paradoxically enough, were barely reciprocated, even
until today, on the other side of the (former) Iron curtain.

ANTECEDENTS

The French social sciences and humanities have long displayed considerable
interest in the material forms of historically and anthropologically known societies.
Without reaching back to Saint-Simon or Auguste Comte, we can begin with Emile
Durkheim's (1858-1917) identification, early in his career, of possible causal or
explanatory links between what he called the moral and the material “densities” of
modern societies. This apparent proximity to materialist tenets led Durkheim himself to
an abrupt volte-face; from then on, he deliberately emphasized the importance of religion
in social life as a means to counter the hypothesis of its economic or infrastructural
determination. By the interwar years, nevertheless, the French scientific milieu was far
better disposed to welcome Marxism into the social and human sciences (Gouarné, 2013;
Gouarné & Kirtchik, 2022). It was partly in this spirit that Durkheim's nephew Marcel
Mauss (1872-1950) effectively introduced technology — the study of techniques, defined
as “traditional efficient acts” (pursued with mechanical or physico-chemical ends) — in
his anthropological teachings. From 1928 onwards, Mauss also contributed to the
conceptual foundations of the new Musée de I'Homme, together with physical
anthropologist and anti-fascist militant Paul Rivet (1876-1958). In this spirit, both
scholars placed distinctive explanatory and epistemological emphasis on ordinary life and
mundane material practices.

What is important to know — as Rivet indicated in 1936 — are all the aspects, or
at least the average aspects of a civilization, and not the exceptional forms it
takes among the privileged classes. For the ethnologist, the house of the poor is
as precious and informative as is the palace of the rich. The humblest and most
imperfect tool, the coarsest pottery, have as much if not more value as the most
finely decorated vases. It is only on the average cultural state [étatr culturel
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moyen] of a given region that the ethnologist's comparisons should bear (Rivet,
1936, p. 13).

Two of Mauss' well-known students took these lessons to heart. One, André-
Georges Haudricourt (1911-1996) was something of a maverick rationalist, left-leaning
and Russophile to boot. Given his interests in agronomy and in agricultural practices,
Mauss sent him to Leningrad and Turkmenistan in 1934 — not an easy time-period to
dwell in the USSR — to study plant domestication and dispersal under the famous botanist
Nikolai lvanovich Vavilov (Haudricourt, 1987; Haudricourt & Dibie, 1987; Barbe &
Bert, 2011; as well as Haudricourt's 1994 account of his times in Soviet Russia in
Haudricourt & Bertrand, 2002).

Mauss's other technology student was André Leroi-Gourhan.! Already in one of his
earliest publications, in the 1936 Encyclopedie frangaise edited by Rivet and historian
Lucien Febvre, Leroi-Gourhan proposed to replace the standard classification of
techniques (according to their finality: hunting, fishing, basketry, weaving) with a new
approach which highlighted the universal mechanical and functional features implicated
in the “elementary forms of human activities” (Leroi-Gourhan, 1936). Further enriched
by meticulous observations gathered during his ethnographic and archaeological
fieldwork in Japan (from 1937 to 1939), Leroi-Gourhan's “elementary” techno-
morphological insights were considerably expanded in the two volumes of Evolution et
techniques (L'Homme et la matiere 1943, Milieu et technique 1945). These publications
rapidly secured their author's reputation among ethnologists, museum professionals,
archaeologists, historians and philosophers too, as a leading specialist in the study of
“materially creative activities” in the social and human sciences (Leroi-Gourhan, 1943,
1945; partly translated into English in Leroi-Gourhan 2024).

Yet, alongside the comprehensive scope and descriptive qualities of these volumes,
their more theoretical pages left somehow undecided the ultimately materialist or idealist
tenor of his claims, whereby, to give an example, “the inevitable, foreseeable, rectilinear
character [of the tendency] drives the hand-held flint [tool] to acquire a handle, or the
bundle dragged on two poles to equip itself with wheels” (Leroi-Gourhan, 1943, p. 27).
While readers such as Haudricourt, Febvre or linguist Marcel Cohen rather deplored the
intrusion here of idealist speculations, others — including philosophers Emmanuel
Mounier, Raymond Ruyer, and to an extent Georges Canguilhem — were clearly attuned
to these metaphysical overtures. This simultaneously empirical and abstract conception
of a continuously incremental “universal technicity” — inspired in part by the élan vital
philosophy of Colleége de France professor Henri Bergson (1907) and by the evolutionism
of Jesuit-palaeontologist Pierre Teilhard de Chardin (1955) — came to fruition in Leroi-
Gourhan's two volume masterpiece Le Geste et la parole in 1964-1965. Alongside their
archaeological reception, these volumes also reached and influenced a particularly
widespread anthropological, philosophical and indeed post-modern and post-humanist
readership — in French and, in function of their availability, in translation as well.?

1 On Leroi-Gourhan's life and work, see mainly Soulier 2018, as well as Audouze 2002, Audouze &
Schlanger, 2004, and Schlanger, 2023; 2024, on which several of the following discussions are based.
2 Leroi-Gourhan, 1964, 1965; translated into English in Leroi-Gourhan 1993. For some comments on Leroi-
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The broad-ranging achievements detailed in Le Geste et la parole reflected two
distinct expansions in Leroi-Gourhan's research horizons from the mid-1940s onwards.
First, the emphasis he placed there on human cultural and biological evolution
corresponded to his gradual shift from the fields of ethnology and museology towards
prehistoric archaeology and, to a lesser extent, human palaeontology. Although this shift
was partly motivated by disciplinary challenges and manoeuvres (notably due to the
emergence of Lévi-Straussian structural anthropology and the rise of Marxist thought in
the social sciences), it also confirmed Leroi-Gourhan's growing research interests in the
origins and developments of humankind — as embodied in the figure of Homo faber, this
“tool-making animal” successively invoked by Benjamin Franklin, Karl Marx and Henri
Bergson.

A quite distinctive (though not necessarily antithetical) expansion in Leroi-
Gourhan's worldviews ensued from the reaffirmation of his Catholic faith. As already
intimated, these religious sensibilities occasionally transpired in his scientific work,
usually implicitly or inconspicuously —and in any case without proselytising intents —, as
a source of intellectual and spiritual guidance. This affinity was manifest by the mid-
1950s, when Leroi-Gourhan became a “lay sympathiser (sympathisant laique)” at the
Centre catholique des intellectuels frangais (CCIF), a resolutely open-minded gathering
of intellectuals, scientists and clergy concerned with the place and the relevance of
religion in contemporary life. Leroi-Gourhan gave several presentations at the CCIF — on
such topics as “Human origins” (1955), “Techniques and society among humans and
animals” (1957) and “The technological illusion” (1960) — and these effectively
foreshadowed the sweeping perspectives he went on to elaborate in Le Geste et la parole
(see translations in Leroi-Gourhan, 2024).

A technologist, then, a prehistorian and a believer as well, Leroi-Gourhan was also
— as yet another variable in our shifting kaleidoscope — a keen and well-informed
Russophile. His adolescent encounters with post-revolutionary émigrés spurred his
lifelong fascination with the culture and language of “old Russia” — that is, of “white”
coloration, as distinct from the “reds” favoured by Haudricourt. These interests, coupled
with his manifest linguistic abilities, proved their intellectual and strategic worth
throughout his life. Mastery of Russian undoubtedly contributed to his secondment in
1935 to the Arctic department of the musée de I'Homme, whose director Anatole Lewitsky
(himself a Russian émigré) was then developing the field of “comparative technology”.
In his doctoral research on Archéologie du Pacifique nord (published in 1946) Leroi-
Gourhan was able to include a range of relevant Russian sources. Finally, from the 1950s
onward, his linguistic competencies served him to present to a French audience recent
prehistoric excavation and studies published in leading Russian-language journals such
as Sovetskaya arkheologiya, Sovetskaja Etnografiya, and Materialy i issledovanija po
arheologii SSSR (Leroi-Gourhan and Mazon, 1950; Leroi-Gourhan, 1954, 1957, 1958a
and 1961).

Gourhan's reception through “French theory” and beyond, see Audouze, 2002; Schlanger, 2024.
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CONTACT ZONES

In addition to this general interest in Russian archaeology, Leroi-Gourhan also
forged specific affinities on matters technological with Sergey Aristarkhovich Semenov
(1898-1978), the founder of the laboratory for archaeological technology at the
Leningrad-based USSR-wide State Academy for the History of Material Culture
(GAIMK). The strength of Semenov's approach derived from his use of distinctive
experimental and forensic methodologies (allegedly mastered during his former career as
a security agent) for investigating the functions of prehistoric tools (Semenov, 1957,
1964, 1965/2005, 1970/2005; and Klejn, 2012, p. 307-308). In addition to its intrinsic
interest, this “traceological” contribution is noteworthy for its exceptionally rapid and
wholehearted endorsement by Western scholarship — a laudable recognition of a Soviet
scientific breakthrough that was nevertheless wholly contingent on the 1964 translation
into English (by M. W. Thompson, 1955/1961) of his 1957 Primitive technology
(Semenov, 1957; 1964)3. As part of his technological investigations, Semenov also
undertook a range of dedicated experiments on the manufacture of stone tools by
percussion. Some of his preliminary results were presented (by his colleague V.V.
Bounak) at a symposium on Les processus de I'hominisation held in Paris in 1958, where
they caught Leroi-Gourhan's attentions.

Stone tool production and use were actually a fairly new research topic for Leroi-
Gourhan. Since the late 1940s, he had been intrigued by the flintknapping experiments of
L. Coutier and Frangois Bordes, but — unlike these prehistorians who mainly valued the
potential of these techniques as distinctive chrono-cultural markers — Leroi-Gourhan
rather intended to take this “technical behaviour” to more fundamental psychological and
cognitive directions. These emerging interests made him all the more attentive to
Semenov's experimentally based propositions at the 1958 symposium, whereby:

the manufacture of australopithecine tools required some 3 to 5 [striking] blows,
Chellean tools needed 20 to 35 well directed blows in a single operation,
Acheulean tools already required two operations and 60 to 70 blows, Mousterian
points implied four distinct operations and nearly 100 different blows —and, in the
case of Cro-Magnon hafted blades, as many as eleven operations and up to 200 or
250 blows. (Bounak, 1958, p. 104-105)

In the discussion that followed, Leroi-Gourhan specifically welcomed these results
“on the enrichment of operational series in the course of the Palaeolithic [, which]
correspond perfectly with those of my own research” (Leroi-Gourhan, 1958b, p. 110)* —
namely a conception of incremental accumulation in prehistoric flintknapping procedures
and products which Leroi-Gourhan championed well into the 1960s. Similarly, while he
did not fully endorse all of Bounak's phonetic theory of primitive language (presented at
the 1958 symposium), Leroi-Gourhan “totally approved the [latter's] idea of a primordial

3 On traceological research in the USSR see Levitt, 1979; Philipps, 1988; as well as Longo & Skakun, 2005.
4 “Les résultats des travaux cités de Semenov sur l'enrichissement des séries opératoires au cours du

Paléolithique correspondent rigoureusement avec ceux de mes propres recherches.” On this topic, see also
Semenov, 1964, p. 42-45. and Semenov, 1970/2005.
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link between technical gesture and language (...)” (p. 110) — this being a precocious
formulation of the insight that was to feature so prominently in Le Geste et la parole,
regarding the mutually enriching developments of techniques and of language.®

In any case, Leroi-Gourhan put to good use his unmediated linguistic access to the
approaches and achievements of the Leningrad Institute, and of Soviet archaeology more
generally. Besides listing selected titles and journals dealing with prehistoric matters, he
also translated in 1954 a brief extract of a 1949 report by Pétr Petrovich Efimenko (1884-
1969) on his excavations at the Upper Palaeolithic open-air site of Kostienki (Leroi-
Gourhan, 1954; also Efimenko, 1949). Of even greater significance was Leroi-Gourhan's
1961 review of recent archaeological publications from the Lower Palaeolithic to the
Middle-Ages for the Cahiers du monde russe et soviétique — a review in which he was
particularly attentive to the conceptual foundations of Soviet research. He readily
endorsed there the notion of “the history of material culture,” and attributed the originality
of Soviet archaeology to its “search for the evidence of material culture as a means for
investigating the technical and economic history of human groups who are not accessible
through written archives” (Leroi-Gourhan, 1961, p. 262).% Soviet archaeology was no
longer restricted to noble works of art, he concurred, but rather sought to recover tools,
domestic waste, dwellings and sites of cult, thus aiming for “a complete history, at once
economic, social, technical and intellectual, of those people which have not been touched,
or have been neglected, by writing” (p. 262).” Foreshadowing a “truly ethnological
archaeology,” this proximity to the “man of every day” made it all the more
understandable, so concluded Leroi-Gourhan with evident approval, why “the popular
republics [of the Soviet Union] have given such a considerable development to this
'proletarian’ archaeology [cette archéologie "prolétarienne” (p. 262).8

AMBIGUITIES

This exceptional endorsement of “proletarian' archaeology” — expressed in a
generalist “area studies” journal dedicated to the broader social, cultural and political
dimensions of Russian and Soviet history — was probably the closest Leroi-Gourhan ever
came to an intellectual engagement with the tenets of Marxist historical materialism. This
unicum may well have been inspired from contemporary Soviet publications (if such an

® See Leroi-Gourhan, 1964, p. 162, p. 306 note 10 [Translated Leroi-Gourhan, 1993, p. 114, p. 412 note 10.
6<(...) ce qu'il y a de plus propre et original dans les travaux russes récents : la recherche des témoins de
la culture matérielle comme moyen d'investigation de I'histoire technique et économique des groupes
humains non accessibles a travers les archives écrites.”

" “On fouillera [en archéologie soviétique] beaucoup moins pour découvrir des ceuvres d'art ou des
inscriptions (documents qui ne sont certes pas a négliger, mais qui viennent en surcroit du reste) que pour
découvrir sous forme d'outils, de détritus ménagers, de traces d'habitats ou de lieux de culte, une histoire
complete, c'est-a-dire a la fois économique, sociale, technique et intellectuelle, des hommes que l'écriture
n'aura pas atteints de leur vivant ou qu'elle aura négligés.”

8«4 coté donc de la noble archéologie classique est née une archéologie véritablement ethnologique,
beaucoup plus proche de I'homme de tous les jours que ne l'était celle des grands monuments/,] et les
raisons du développement considérable que les républiques populaires ont donné a cette archéologie
‘prolétarienne’ sont particulierement comprehensibles.”
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expression was in use), unless it somehow harked back to the confrontation between
“proletarian” and “bourgeois” science spurred by the infamous Lysenko affair in the late
1940s.° As for these concerns with the ordinary remains of everyday life, taken as a key
to “total history”, they undoubtedly reprised and extended some of Mauss's and Rivet's
intuitions of the 1930s. The French research tradition as a whole clearly favoured the
notions of “techniques” and “technology”, and Leroi-Gourhan reference in 1961 to the
“history of material culture” served him to acknowledge both the conceptual and the
institutional centrality of this notion in Soviet research.

Leroi-Gourhan's long-established interests were in documenting and explaining the
evolution of technical tendencies (“the pre-conceivable lines [of development] from
undifferentiated flint to finely worked blades, to copper knives and steel sabers”, Leroi-
Gourhan, 1943, p. 13; translated in Leroi-Gourhan, 2024). These interests did not really
encompass, to use Marxist parlance, the productive activities of historical social units in
prehistoric times. Since the early 1950s, Leroi-Gourhan's favoured the notions of
“behaviour (comportement technique)”, as applicable to humans, animals and machines
t00'°, and that of embedded and immemorial “craft” undertakings (artisanat). In between,
there remained little room for an appreciation of “labour” as a socio-economic, productive
and even creative process. In his publications and his teachings (including to students
who would later create the “Technologie culturelle” and “Anthropologie des techniques”
research movements), Leroi-Gourhan mostly remained uncommitted, if not indifferent,
on these theoretical positions. This attitude surfaces in his 1982 book of conversations-
reminiscences, Les Racines du monde:

| see no contradiction [between attaching importance to ‘infrastructures' and not
being a 'materialist]. It is a point of view that creates a contradiction [only] if it is
transposed to the political level. | do not feel it. Since the publication of L'Homme
et la matiere, | have had numerous contacts with Marxists. They have recognised
me, whereas | did not recognise them... | have practiced Marxism like Monsieur
Jourdain [of Moliere's play], without realising it, and I continue. (...) [Marx] did
not play much of a role [in my intellectual formation]. | have read fragments of
his work, and never took it as a whole. Generally speaking, 1 am not inclined
towards exegesis. | will not claim that | have rediscovered the America of
Marxism, but there is a bit of that in my attitude. After the fact, | found in certain
texts by Marx that | have been made to read things that | have been thinking about
on my own. (Leroi-Gourhan, 1982, p. 229)*

® On the controversies raised in France and in Western Europe by Trofim Denisovich Lysenko's attempted
refutation of genetic biology thorough a Marxian-compatible form of Lamarckism, see mainly Lecourt,
1977.

10 See Leroi-Gourhan 1952, and 1953, translated in this issue of Technology and Language (Leroi-Gourhan,
2024).

< Je n’y vois pas de contradiction [entre le fait d’accorder de l'importance aux "infrastructures” et ne pas
étre un "matérialiste"]. C’est un point de vue qui, si on le transpose sur le plan politique, crée une
contradiction. Moi, je ne la ressens pas. Depuis la publication de L’Homme et la Matiere, j ai eu beaucoup
de contacts avec les marxistes. Ils m’ont reconnu alors que je ne les reconnaissais pas... J'ai fait du
marxisme comme Monsieur Jourdain [de Moliere], sans m’en rendre compte, et je continue. [Marx] n’a
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In fact, when Leroi-Gourhan mentioned this “proletarian archaeology” in 1961, he
was already identified (and self-identified) as a faithful “compagnon de route” — not
however of free-thinking, left-leaning, or even Communist party related intellectuals (as
were quite a few of his contemporary ethnologists and historians), but rather of Catholic
ones. Seeking to maintain for humanity an irreducible core of spiritual solace against the
assaults of atheist propaganda — a supplement d'dme, as it were — the CCIF organised
several debates to counter or deflect the secularist threats emanating from the French
Rationalist Union, and indeed from Marxist Russia (Schlanger, 2023, p. 333-341.). These
intermittent conflicts and their latent entrenchments may well explain, at least in part,
Leroi-Gourhan's paradoxical position: holding a resolutely agnostic attitude towards the
conceptual (historical-materialist) substrate of Russian-cum-Soviet archaeology — while
nonetheless remaining manifestly well-informed, and appreciative, of its practical
achievements.

MUTUAL IGNORANCE

A comparable disjunction between knowledge and ignorance (both sensu lack of
awareness and refusal to acknowledge) seems to have prevailed on the other side of the
Iron curtain. Better documented research on this issue is certainly needed,*? but it is clear
that some explanation is called for regarding Leroi-Gourhan's intermittent and
underwhelming presence across Soviet archaeology and anthropology. An already
encountered generic factor has to do with linguistic limitations: few Russian scholars
were able at that time to engage with his works in the original French, and translations
were clearly wanting.™® Likewise, our protagonist's own cross-disciplinary or indeed
eclectic propensities can explain this relative lack of visibility. Like many of his readers
elsewhere (including in France itself) Russian scholars could be forgiven for not fully
appraising Leroi-Gourhan's remarkably diversified contributions in the fields of
ethnography, prehistory and technology — as if each domain were somehow held apart,
possibly deliberately so, through some opaque disciplinary curtains of their own.

This diversity, occasionally verging on dispersion, is perceptible also within the
broad field of prehistoric or Palaeolithic archaeology. In Russia, Leroi-Gourhan's

pas joué un bien grand role [dans ma formation intellectuelle]. J ai lu de lui des fragments et je n’ai jamais
pris l’ceuvre dans son ensemble. D une facon générale, je ne suis pas porté vers [’exégese. Je ne vais pas
dire que j’ai redécouvert I’Amérique du marxisme, mais il y a un peu de cela dans mon comportement.
Apres coup, j’ai trouvé, dans certains textes de Marx qu’on m’a fait lire, des choses que j avais pensées de
mon cote.”

12 Beginning with a deeper appreciation of the tenets and specificities of Russian and Soviet archaeology,
from Miller, 1956; Mongait, 1951, 1955/1961; as well as Thompson, 1961; to Bulkin et al., 1982; Davis,
1983, Vasiliev, 2004, 2011; Lozny, 2017; and Klejn 2012, 2017; see also Gellner, 1980; Plotkin & Howe,
1985; Bertrand, 2002, and Alymov, 2022 on relevant aspects of Soviet and Russian anthropology.

13 Leroi-Gourhan's translation history is somewhat chequered (see discussion in Schlanger, 2024). Unlike
their rapid translation in Latin languages, Le Geste et la parole only appeared in English with a thirty years
delay (in 1993) and Evolution et techniques not at all. This differs from Leroi-Gourhan's archaeological and
art historical titles, mostly translated into English or American in the couple of years following their
publication.
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recognised and acknowledged contributions mostly concerned his studies of Franco-
Cantabrian upper-Palaeolithic parietal art, for which he proposed a chronology based on
stylistic criteria and a structuralist interpretation. In this spirit, a (partial) Russian
transition of his Religions de la préhistoire (1964) was published in Leroi-Gourhan, 1971.
However, so far as prehistoric stone tools assemblages and cultural sequences were
concerned, the readily recognised and quoted authority was undoubtedly Frangois Bordes
(1919-1981). An expert experimental flintknapper in his own right, the Bordeaux-based
prehistorian had reached early on the conclusion that prehistoric civilisations are best
characterised by the form of the tools they produced, and not their techniques of
manufacture. Bordes's highly influential “morphological typology,” whose statistical
rigour was found appealing also by Soviet scholars, cast prehistoric tool types as
reflections of the mental images held by their ancient makers. This contrasted with the
“functional typology” advanced by Semenov and his GAIMK colleagues, who aimed to
study and to understand prehistoric tools as the outcomes of the technical productive
processes in which they were implicated.!*

Now it so happens that Leroi-Gourhan's interests and publications, from the very
onset of his scientific career, were clearly set within this later functionalist and dynamic
perspective; yet this was a contribution that Semenov and Soviet archaeology at large
somehow appear to have missed. There is no doubt that Leroi-Gourhan's pioneering
studies of ethnographic and prehistoric technology — starting with his contributions to the
“elementary forms of human activity” — can shed much light on the more tangible and
infrastructural dimensions of human existence. The same goes for his incipient
formulation and theorisation of the “chaine opératoire” (partly reinforced, as we saw
above, by Semenov's notions of “operations” and “blows” as presented in 1958), an
approach that has since contributed decisively to the development of technology and
material culture studies in archaeology, anthropology and the social sciences worldwide.
More broadly, while Russian and Soviet scholars became acquainted with his more
ostensibly “bourgeois” publications on Prehistoric art and religion, they have apparently
overlooked or failed to engage with (and, to this day, to translate) Le Geste et la parole —
undoubtedly one of the boldest and most comprehensive twentieth-century contributions
to what is known in Russian scholarship as “anthropogenesis.” For all the differences
between their philosophical and their scientific orientations, and of course the century
long accumulation of knowledge in between, Leroi-Gourhan's opus clearly stands well
on par with Friedrich Engels' inspired conjectures in the Dialectics of Nature, notably
regarding the role of the erect posture and the liberation of the hand, as both instrument
and product, in “The part played by labour in the transition from Ape to Man” (Engels,
1883).1°

1% On this debate see Bordes, 1967 (in reaction to Semenov's 1964 book) and Semenov's 1968 reply.
15 1t may be mentioned that these dimensions of Leroi-Gourhan's work are beginning to be taken on board
by Russian anthropology, for example Krutkin, 2019.
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CONCLUSIONS: PINCEVANT, TERRAIN D’ENTENTE OR NO-MAN’S-
LAND?

If there is a place that could have served as an ideal meeting grounds, a site of
mutual recognition and collaboration, it is surely Pincevent — an unimposing floodplain
on the banks of the Seine some 80 km south of Paris, where quarrying works led in early
May 1964 to the discovery of extraordinarily well-preserved campsites of Magdalenian
reindeer hunters dating to some 12,000 years ago. The material disposition and research
potential of this site proved to be in several respects similar to those which Leroi-Gourhan
had been reviewing in the Russian literature. This familiarity no doubt contributed to his
decision to dedicate henceforth most of his energy and institutional resources to the
excavation of Pincevent — thereby establishing what is probably the longest running and
continuously productive research programme in Palaeolithic archaeology worldwide.®

Yet, so far as Prehistoric interpretations as such were concerned, this may well have
been something of a rendez-vous manqué. While the meticulous horizontal peeling or
décapage of the archaeological layers carried out by Leroi-Gourhan and his teams —
known as planimetric excavations — made it possible to recover and document the “living
floors” of these ancient “men of every day,” this empirical approach actually left little
scope, at least initially, for an inquiry into the modes of production and of reproduction
of the socio-economic formations at hand, let alone the study of their “material culture”
within the scope of “proletarian archaeology.” Likewise, while the very first scientific
presentation of the site's preliminary excavations happened to take place at an
anthropological congress held in August 1964 in Moscow, this temporary translocation
to Soviet lands seems to have left little repercussions in either country (Leroi-Gourhan,
1970; and Alymov, 2022 on the 1964 congress).

In fact, rather than through some theoretical impacts on archaeological
interpretations, the Russian-cum-Soviet affinities of Pincevent manifested themselves at
a different level, at the intersection of heritage policies and politico-nationalist ideologies.
As just noted, it was upon its partial destruction by the surrounding gravel quarry that the
site of Pincevent came to light: the ensuing urgency to protect it from further devastation
and to secure its long-term availability for scientific research brought questions of
heritage management and legislation to the fore. On these issues, as Leroi-Gourhan knew
well, French heritage policies paled in comparison with the protective regulations and
centralised initiatives enacted by Soviet archaeology since the 1930, which, as
paleolithician Pavel Boriskovski (1965) explained to his French audience in 1964,
compelled “the entrepreneurs of large scale works to deduct from their annual budget a
sum dedicated to the archaeological research and excavations made necessary by these
works, prior to their execution” (p. 8-9). In these post-war years of the Trentes glorieuses,
rich in infrastructure projects in both rural and urban areas, France was clearly lacking
behind in terms of organisation, legislation and personnel as well (Demoule & Schnapp,
2024; Négri & Schlanger, 2024). With this comparison in mind, Leroi-Gourhan recorded
his frustration in an early report on Pincevent:

16 On the history of research at Pincevent, see in particular Soulier, 2018, p. 463-481, and Soulier, 2021;
also, among numerous other publications, Karlin & Julien, 2012; Ballinger et al., 2014; Valentin et al., 2015.

146
soctech.spbstu.ru



Technology and Language Texnomnoruu B uadocdepe, 2024. 5(2). 136-152 ﬂ
Y

Given the tidal wave that the development of major works represents for
archaeology, it is timely to point out the scientific inadequacy of many
excavations where the gathering of material 'documents' takes precedence over
observation. France has shown through a number of works that it is not inferior to
the best foreign teams, but five or six insufficiently staffed and equipped
prehistoric excavation teams cannot, despite their quality and zeal, cope with
thousands of bulldozers. (...) it is to be hoped that this current impetus in
archaeology will result in the broadest possible adaptation of research methods to
the needs and pace of modern life. (Leroi-Gourhan & Brézillon 1964, pp. 63-64)

It is not clear exactly how or by whom — it would make perfect sense to conjecture
Leroi-Gourhan's personal involvement — were the merits of Soviet heritage management
policies brought to the attention of the relevant officials, and indeed of the highest realms
of the Republic. Through an admixture of emulation and competition, equally designed
to enhance the archaeology of France and the benevolent reputation of the French state,
we find already in November 1964 the novelist and former adventurer André Malraux,
now Minister for Cultural Affairs in the government of Général de Gaulle, declaring in
his budget parliamentary speech:

“This expression of a national will, essential for us — not nationalistic, but national
— concerns first and foremost our heritage. This year, we had to draw up an excavation
program. (...) In France, we have discovered the site of Pincevent, the largest Palaeolithic
site in the world, with the exception of the Russian sites. In just three days, we achieved
what we had set out to do [to protect the site].”*® To make sure that “the Russian sites” in
question are understood not just in terms of their purely geographical localisation, let
alone their specialised scientific potential, but also in all their political and ideological
dimensions as well, Malraux added in another parliamentary speech a couple of years
later: “The awakening of archaeology is a fact, given that Pincevent is the largest
prehistoric site on this side of the Iron Curtain.”*°

7 “Par contre, devant le raz de marée que représente pour l'archéologie le développement des grands
travaux, il est a peine temps encore de souligner l'insuffisance scientifique de nombreuses fouilles ou le
rassemblement de "documents" matériels prime l'observation, de dire aussi que la France témoigne par un
certain nombre de travaux du fait qu'elle n'est pas au-dessous des meilleures équipes étrangeres, mais que
cing ou six équipes de fouille préhistoriques insuffisamment étoffées et équipées ne peuvent pas, malgré
leur qualite et leur mordant, faire face a des milliers de bull-dozers. (...) Mais il est a souhaiter que I'élan
actuel de l'archéologie se traduise par une réadaptation aussi large que possible des méthodes de
recherches aux besoins et au rythme de la vie présente.”

18 “Cette expression d'une volonté nationale, essentielle chez nous — non pas nationaliste, mais nationale —
concerne d'abord notre patrimoine (...). En France, on a découvert le gisement de Pincevent, le plus grand
gisement paléolithique du monde, exception faite des gisements russes. En trois jours, ce qui était demandé
a été obtenu”, André Malraux, Loi de finances pour 1965, “Présentation du budget des affaires culturelles”,
Assemblée nationale, séance du 7 novembre 1964, p. 4992 (emphasis added).

19 «“Le réveil de l'archéologie est un fait, puisque Pincevent est le plus grand site préhistorique de ce cété
du rideau de fer”. André Malraux, Loi de finances pour 1967 “examen des crédits du ministere des affaires
culturelles”, Assemblée nationale, séance du 27 Octobre 1966, p. 3975 (emphasis added).
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Abstract

This paper claims to show that the making of technology and the material agency of technical objects can
be analyzed analogously to the making of meaning through words and speech acts. It proposes the
development of a more comprehensive view on the making and working of technology that connects the
social pragmatist approach of technical practice and symbolic interagency (Kant, Dewey, Mead) with the
linguistic concept of pragmatics and speech acts (Peirce, Wittgenstein, Austin). Both, speech acts and
technical acts can be considered as two modes of meaning-making in the social construction of reality.
Furthermore, the paper exhibits some parallels between the objectification processes of language and
technology. It emphasizes how both evolve from early stages of signs and tools in practical contexts to
encoded collections of grammatical rules and technological tools later on. Doing things with concrete things
(technology) reveals two different modes of “efficacy” (Jullien). There is implicit experienced efficacy in
the language of directed material forces and causes and also an explicit ascribed efficacy in the language of
instituted ends—means relations. The text explores the analogy between language and technology through
the lenses of semantics, syntax, pragmatics, and grammar. It emphasizes the importance of such an extended
pragmatist/pragmatics approach in the face of new technologies that exhibits a high degree of self-activity,
more modes of intra-action between physical and digital objects, and a growing interactivity at interfaces
with human actors and environmental factors. They can be more appropriately understood, conceptualized,
and also designed as sociotechnical constellations of distributed agencies between people, machines, and
programs.
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Jenats Bewy ¢ noMOIIbIO ¢J10B M Bewiel: [Iparmaruyeckui

B3IJVIA1 HA AaHAJIOTHI0 A3bIKA U TCXHOJIOI'UU
Bepuep Pammepr ()

bepaunckuil Texuuueckuil yausepeuteT, yiu. 17 Urons, 135, 10623 bepnun, ['epmanus
werner.rammert@tu-berlin.de

AHHOTANUA

Crathsl IpETEHAYET HAa TO, YTOOBI ITOKa3aTh, YTO CO3JAaHWE TEXHOJIOTHH M MaTepHalbHOE BO3JCHCTBHE
TEXHHYECKNX 00BEKTOB MOXKHO aHAIN3UPOBATh aHAJOTWYHO CO3JAHHUIO CMBICIA YEPE3 CIIOBA M PEUCBHIC
akTel. OHa TmpeaiaraeT pasBUTHE Oojee BCECTOPOHHETO B3IVISA HA CO3JAHHE W PabOTy TEXHOJIOTHH,
KOTOPBII COEAMHSAET COUUAIBHO-IIPArMaTHYECKUN MOAX0A K TEXHHYECKON MPAKTUKE U CHMBOJINYECKOMY
B3aumoeiicteuto (Kant, Jlpron, Mua) ¢ TMHIBHCTUYECKOI KOHIEMIKEH NMparMaTHUKH U PEUEBBIX aKTOB
(ITmpc, Butrenmreiin, Octun). 1 pedeBble akThbl, U TEXHUYECKHE TEHCTBHUS MOXKHO PaCCMaTPHUBATh KaK JIBa
crioco0a co3/JaHus CMBICTIa B COLIMAIbHOM KOHCTPYHPOBaHUM peanbHocTH. KpoMe Toro, B cTaThe MOKa3aHbI
HEKOTOPBIE Mapajliesl MeXAY MpolleccaMi 00bEKTUBALIMY S3bIKa ¥ TEXHOJIOTHH. B HeM noauepkuBaercs,
9TO U TO, U Ipyroe pa3BUBAeTCs OT pAaHHUX CTaJWi 3HAKOB M HHCTPYMEHTOB B MIPAKTHYECKOM KOHTEKCTE K
3aKO/IMPOBaHHBIM Ha0OpaM TPaMMAaTHUECKHX IPaBMJ M TEXHOJOTMYECKMX WHCTPYMEHTOB Ha Ooee
MO37HEM dTarie. [lenanne Beliel ¢ MOMOIIbI0 KOHKPETHBIX BEIeH (TEXHOJIOTHI) PaCKPHIBAET J(Ba pa3HbIX
pexnma “adpdexruBHOocTH” (JKrombeH). B s3pIke HampaBICHHBIX MaTEpHANBHBIX CHJI W MPHINH
NPUCYTCTBYET HEsIBHAs mNepekuBaeMast 3(QEKTUBHOCTb, B S3bIKE YCTAHOBJICHHBIX OTHOLIEHHH “Ieib-
cpeacTBa” — SIBHO NpHITHchiBaeMast 3(pdekTuBHOCTE. B TekcTe aHamornus MeXay S3bIKOM U TEXHOJIOTHEH
UCCIIEAyeTCs 4epe3 MpHU3My CEMAaHTHUKH, CHHTaKCHCa, IMparMaTuku M rpammatukd. IloguepkuBaercs
Ba)XHOCTH TAKOTO PACHIMPEHHOTO MParMaTUYECKOro MOAX0/a Mepe IMIIOM HOBBIX TEXHOJIOTHM, KOTOPHIi
JIEMOHCTPHPYET BBICOKYIO CTETEHb CaMOAKTUBHOCTH, OOJIbIIEE KOJMYECTBO CIIOCOOOB B3aMMOEHCTBUSA
MEeXAy (QHU3MYeCKUMH W UU(POBBIMH OOBEKTaMH, a TaKXKE pacTyLIyl0 HHTEPaKTUBHOCTb IpU
B3aUMOJICHCTBUM C JIIOJbMH W (hakTopamu OKpyxaromiedl cpensl. OHM MOryT OBITH Oojiee alleKBaTHO
MOHATHI, KOHIENTYyaJU3UPOBAHbI, a TaKXKE CIPOEKTHPOBAHBI KaK COLMOTEXHHYECKHE COBOKYIHOCTH
pacripe/ie/IeHHO areHTHOCTH MEX/1y JIFOAbMHU, MallIMHAMH U IPOTrpaMMaMH.

KuroueBnble ciioBa: TexHuueckasi mpakTHka; MaTepuanbHasi areHTHOCTh; PedeBble akThl;
JlunrBuctuueckas mparmartuka; OddextuBHOCcTh;, Cwmbichn;  MHTEpaKTUBHOCTS;
[{udpoBbie OOBEKTHI

Just uutuposanus: Rammert, W. Doing Things with Words and Things: A Social Pragmatist View on
the Language-Technology Analogy // Technology and Language. 2024. Ne 5(2). P. 154-177.
https://doi.org/10.48417/technolang.2024.02.12
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TECHNICAL PRACTICE: SPEAKING THROUGH THINGS IN THE
LANGUAGE OF EFFICACY!

Technical knowledge is based on practical action and seeks more effective action.
It differs from scientific knowledge in that it is ultimately not about recognizing and
explaining abstract and isolated effects but about designing and creating concrete
operations, objects, and interactions between them that have to function efficaciously in
a sociotechnical context. This fact applies to the matching of screws and threads and their
relations to national standardization systems as well as to the combination of partial
material and digital technologies into complete global manufacturing, traffic, or
communication systems. Technical practices require scientific knowledge about things
and their causal links, for example, about the hardness of steel, its interaction with
concrete, or the loss of information during signal transmission via the copper or fiber-
optic cable. However, the use of this abstract knowledge depends on specific situations
and is embedded in the thousand-fold rule-based knowledge of the respective technical
sciences.

In the first instance, this pragmatist view of technical knowledge as technical
practices that have been created, objectified, and compiled as rules and tools in the
arsenals of technology and then work when enacted in use relations suggests the idea of
developing a pragmatics of technical acts in analogy to the linguistic concept of
pragmatics.? This pragmatist approach to technical knowledge would be analogously
concerned with the capability, functionality, and efficacy of technical acts in certain cases
and contexts in comparison to the competency, intentionality, and successful
communication of the latter pragmatics of speech acts. The second thrust of this article
can be summarized as follows: Even natural sciences make sense of the nature of things
with ‘words’ when they use alphanumerical signs, visual representations, calculations,
and lawlike formulations to give them a meaning that can be communicated and
contested. The technological sciences, however, create new things, and, when doing
things with things, they are at the same time doing words with things. They make
significant statements with things; they invent new techniques and capabilities of
effective expression, and they weave new sociotechnical textures by constructing media
and technical infrastructures. Through things, the technological sciences are speaking in
the language of “efficacy.”

To propose a combined pragmatism/pragmatics approach to the ‘question
concerning technology’ (Heidegger, 1977 <1954>) actually seems to carry owls to Athens
since the productive making of and practical doing with things can be regarded as the

! This text is a translation of a modified and supplemented version of the key lecture “The Pragmatics of
Technological Knowledge or: How to Do WORDS with Things” at the conference “Technological
Knowledge” organized by the German Academy of Technical Sciences (Kornwachs, 2010). I thank Alfred
Nordmann for his critical comments and Stephan Elkins from Sociotrans for final proof reading.

2 The founders of a philosophy of language that induced the development of linguistic concepts like
semiotics and pragmatics are Peirce (1970), Wittgenstein (1953), and Austin (1962).

3 Cf. the comparisons of the Western and Chinese concepts of “efficacy” as a direct strategic act of an

autonomous agent (subject) or as an indirect transformation of different agencies over a long time
(Jullien, 2004; Hui, 2016).

156
soctech.spbstu.ru



Technology and Language Texnomnoruu B uadocdepe, 2024. 5(2). 154-177 i
Y

core of the modern technological sciences.* Three ideas and interests, however, give this
new undertaking of a social pragmatist theory of technology its particular appeal and
justification:

First, the paper is intended to counteract the overemphasis on the semantics of
technical knowledge that accompanied the sweeping scientification of the engineering
arts. The drive to win the reputation of the natural sciences also strengthened the belief in
the perfect programmability of complex technical systems and displaced the non-explicit
knowledge that is objectified in techniques and technological artifacts, stored in the habits
of the respective communities of practice, and incorporated in the specific technical
practices themselves.®

| argue that the linguistic concept of pragmatics will redirect the focus back to the
practical activities during various phases and places when the stored technical knowledge
Is enacted. This process comprises a) the designing, planning, constructing, and
programming of specific functionalities; b) the development and testing of technically
effective devices and user-friendly interfaces; and c) the integration of these
functionalities, devices, and interfaces into existing production facilities and company
structures, into large technical infrastructures, and into social, ecological, and economic
contexts of use.

Second, the reasoning presented here seeks to overcome the self-imposed
limitations of a dualistic view® of technology and society. According to this dualistic
view, the making of technical things has nothing to do with social action and meaning-
making; and vice versa, social action and doing things with words has nothing to do with
doing things with real technical things. This paper argues that the social pragmatist view
makes it possible to understand “the technical construction as part of the social
construction of reality” (Rammert, 2006/2024, chapter 3). In consequence, the meaning
(“words”) of a new technology (“things”) develops from three kinds of social interaction:
when people or communities are doing things with words a) by naming, classifying, and
negotiating the attribution of meaning to things; b) by experimenting with things,
producing artifacts, installing physical and digital infrastructures; and ¢) by using and
repurposing things and thereby creatively and constantly changing both how they work
and what they mean.

Third, | argue that the combined view of philosophical pragmatism and the
linguistic concept of pragmatics might also facilitate the interdisciplinary collaboration
between technical and social scientists, which is urgently needed in light of interactive
“digital objects” (Hui, 2012), “artificial communication” with “generative language
systems” (Esposito, 2017), “human-brain interfaces” that translate neural signals into
sentences (Nicolelis, 2001), and “social robotics” (Breazeal et al., 2016; Muhle, 2023).

4 Other concept transfers can be found under the names “material semiotics” (Latour, 1987; Law, 2009),
“new materialism” (Barad, 2007; Lemke, 2015), “performance theory” (Mackenzie & Millo, 2003), or
“narratology” (Czarniawska, 2004; Joerges & Czarniawska, 1998).

> Cf. Hickmann (2001) on the difference of techniques, technologies, and technosciences and Rammert
(1999a) on the three modes of technization: habitualization of human corporal and cognitive activities,
mechanization of physical operations, and algorithmizing of symbol processing.

& Cf. the critique by Rorty (1991), also Rammert (1997) and Schulz-Schaeffer (2000).
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Thanks to modern information, communication, and sensor technologies, actual technical
systems and environments are designed as more or less ‘autonomous agencies’ (Rammert,
2008a). They are equipped with software programs of ‘intelligent behavior’ and
personally tailored to their users to interact with them. The elements are ‘loosely’ rather
than ‘tightly coupled’ (Weick, 1988; 1995). Sociological models of social interaction and
social institutions lend themselves to the construction of such complex cyber-physical or
“socionic systems.”” And vice versa, if nearly all kinds of social agency in society are
increasingly distributed between different entities such as people, machines, and
programs, then the social scientific analysis as well as the institutional design of society’s
infrastructures require the knowledge and experience of the engineering and planning
sciences.

The paper is divided into two parts. The next section introduces some problems of
the nature and status of technical knowledge and the idea to approach them with a fresh
view that combines philosophical pragmatism with the linguistic concept of pragmatics
and draws on an analogy between speech acts and technical acts. First, | ask how the
pragmatic aspects of technical knowledge were repressed and what problems the
technical sciences have encountered as a result. This is followed by outlining the social
pragmatist perspective on technology and the linguistic concept of pragmatics to show
how they could be used to address both the problems of doing technology and of material
agency. The third section exposes four characteristics of the actual technostructure that
challenge the technological sciences to adapt their knowledge: self-activity, complexity,
heterogeneity, and ubiquity. The fourth section uses the question of technology-in-
action” (Rammert, 2006; 2008a) to demonstrate that the approach to combine the
pragmatist perspective on technology with the linguistic concept of pragmatics is
especially fruitful for analyzing and shaping the actions and interactions of technical
objects in various sociotechnical constellations. The article closes with a short summary
and some conclusions on the pragmatics of technical skills, as they result from the
previous considerations on sociotechnical agency. These considerations relate to the
practice of engineering education as well as to the projects of interdisciplinary research
and development.

PROBLEMS WITH THE NATURE OF TECHNICAL KNOWLEDGE
AND THE PRAGMATISM/PRAGMATICS APPROACH

Technical Sciences: From the Recognition to the Adaptation Problem

Two problems affect the technical sciences with regard to the value and usefulness
of their knowledge: first, the problem of recognition, which has led to a reinforced
scientification and a suppression of the pragmatic character of technical knowledge, and
second, the problem of adapting to quickly changing structural requirements. Addressing
these two problems suggests a return to the pragmatic core of the technical sciences and

7 See the early inter-disciplinary DFG research program “Socionics: Inquiry and Design of Artificial
Societies” (1999-2005) that connected computer science and sociology (Malsch, 1998; Rammert, 1998;
2012).
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a fine-grained analysis of the pragmatics of technical agency.

The recognition of technical knowledge as socially highly valued and later as
scientifically founded knowledge is an old problem that has persisted from Antiquity to
modern science at the end of the 19th century. In ranking forms of knowledge, technical
knowledge always remained in last place. In ancient society, the skills of master builders,
lawmakers, and surveyors were considered necessary and useful for the domestic, urban,
and military economy. Nevertheless, it was not granted the status of well-founded
knowledge. Excellence was sought and seen in philosophical knowledge. From medieval
to modern times, this hierarchy of forms of knowledge was largely maintained at the
universities: Religion ranked before philosophy, philosophy before the natural sciences,
even when the latter slowly detached themselves from theology and philosophy after the
Enlightenment. The technical and engineering arts ranked at the bottom of the status
pyramid. Technical knowledge was passed on outside the universities at special military,
mining, and craft schools and at the academies of architecture, construction, and fine arts.
The trend has reversed since the end of the 19th century, when the technical arts began
forming into technological disciplines and transforming into sciences based on axiomatic
theories. They formalized practices, simulated processes, and mathematized relations,
following the example of physics. This ‘catch-up scientification’ visibly advanced the
technical arts to academic sciences, also in terms of social recognition. In the industrial
modern age, the secular belief in technical and scientific progress has ranked far ahead of
religious beliefs. Engineering schools and construction academies were renamed and
upgraded to the status of ‘technical universities’ with the right to award doctorates and
habilitations. At present, technical knowledge no longer has any problems of recognition
in the system of sciences. A look at the current technologies of the computer sciences,
genetic engineering, or material sciences as well as at the high reputation of institutes and
institutions of technology (MIT, CalTech, EIT, acatech) even suggests that the science-
based production of technologies has risen to become the dominant model of research.

However, the successful solution to the problem of recognition through consistent
scientification of technology has caused some barely noticed side effects: The orientation
towards the model of natural science has pushed the pragmatic basis of technical
knowledge into the background. Abstract knowledge has displaced the value of concrete
experience; mathematized relationships have become more important than case-related
knowledge of rules; and system designs purged of context ignore the art of ‘piecemeal
engineering’ and the intuitive handling of “not well-structured problems” (Star, 1989)
that, in complex sociotechnical constellations, cannot be neatly separated into parts. As
long as technical systems can be relatively easily encapsulated and delimited from the
natural and social environments and as long the subsystems can be integrated internally
in a stable hierarchical manner, abrupt changes in the environmental dynamics only
resulted in isolated problems at most. However, the more permeable the boundaries
between the systems become and the more the technologies themselves approximate the
model of human agency, the more urgent it becomes to return to the constructive and
active aspect of technical knowledge and its relationship to the pragmatic conditions that
make it successful. Otherwise, the one-sided view of technical knowledge will lead to
systematic problems in adapting the technological sciences to the future emerging
digitized technostructures of society.®

8 Cf. Nassehi (2024) for an operational and system theoretical approach to the digital society.
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The View of Philosophical Pragmatism

Technical knowledge is generated ‘in pragmatic terms’ (“in pragmatischer
Hinsicht”) and has to prove its efficacy in a practical context. The focus is on ‘shaping
the world” (“Weltgestaltung”), not explaining the world, and this kind of knowledge must
be applied to ‘real people’ (“wirkliche Menschen”) and ‘for use in the world’ (“zum
Gebrauch fiir die Welt”) and has to take into account the changing states of the world and
the purposes of life, as Immanuel Kant’s (1778/1998) Anthropology from a Pragmatic
Point of View (Anthropologie in pragmatischer Hinsicht) already stated. It is also
remarkable that he mentioned technique/technology (“Technik”) in the context of the
terms “habits,” “methods and machines and among these the distribution of work.” If one
sees technical knowledge mainly under the aspects of perfecting it toward the scientific
ideal and achieving complete causal explanation and total mastery, it is easy to lose sight
of the gap between ‘pure’ semantics and ‘dirty’ pragmatics: The purified parts of
technological knowledge, which of course have contributed to the progress of the modern
technological sciences, must ultimately be incorporated into the messy end-means
relationships of concrete environments.® As real constructs, they must be fitted into the
variety of different technologies that actually exist and operate locally. As practical
constructs, they are by definition blended with economic, political, and cultural purposes.
All aspects, practical skills and technical experience, implicit knowledge and
experimental testing, are therefore not residues of the imperfection of technical
knowledge that need to be remedied; on the contrary, they are and always will
be necessary components of the technological sciences in spite of any scientification.

The pragmatist view was systematically developed in American philosophy.
Philosophical pragmatism, as elaborated by Charles Peirce, John Dewey, and George
Herbert Mead, was essentially a response to continental rationalism and idealism. It
begins with the primacy of practice in dealing with questions of thought, knowledge, and
cognition. It emphasizes solving concrete problems, such as how certainty can be
established under specific conditions, over abstract questions of truth. Dewey’s
pragmatism especially refers to the principle of experimental action when solving
theoretical and practical problems (Dewey, 1925, chapter 1; Hickman, 1990, p. 60).

The proponents of pragmatism thus turn the tables of knowledge around: They take
the approach of practical and everyday problem solving and the model of laboratory and
engineering sciences as a model for philosophical thinking. They use the pragmatics of
technical knowledge as a basis and model for solving problems of scientific, linguistic,
and social theory. Truth, knowledge, and meaning are based on practices of ‘making true,’
of solving concrete problems, and of observing the interactive behavior between bodies.
The concept of an object is not defined in an essentialist way but on the basis of operations
to be carried out and as the epitome of the consequences that result when the object is
acted upon in a certain way (Peirce, 1907/1970 and Dewey, 1929, chapter V). The
meaning of a word can be derived neither from an intrinsic sense of the word nor from its
structural position; rather, it emerges from the context of cooperation and physical

9 Cf. Mitcham (1994) for a detailed history of philosophical thinking about technology and a critique of
Bunge’s (1966) outdated view on “Technology as Applied Science.”
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interaction in which the participants both expect and observe what consequences a gesture
or a sign has for themselves and the other (Mead, 1934/1968, p. 155). Just as an
interobjective order of causes and effects is inferred from the observed interaction
between two physical objects in experimental systems (Mead, 1932; Rammert, 1999b),
George H. Mead’s social pragmatist theory derives the emergence of an intersubjective
meaningful order from the interaction among two bodies equipped with senses and organs
(Mead, 1934/1968, p. 72; Joas, 1985).

This pragmatist perspective'®— despite all the differences between the respective
elements under observation — not only places the production of technical artifacts and the
generation of moral facts on a common basis, thereby rendering them comparable in terms
of identity and difference, but also draws attention to the trying, tinkering, and testing that
is necessary to transform technological knowledge into concrete devices, real machines,
and operational digital programs. It examines the experimental trial and error between
intended effects and observed adversities, between explicit means and implicit
possibilities that act like a “mangle of praxis” (Pickering, 1995). In an ongoing process
of “re-configuration” (Suchman, 2007), these experimental interactivities mutually create
the respective competencies of people and the respective capacities of technology of an
epoch. They form the glue between artifacts and knowledge that make up our society and
its technologies. Pragmatism thus enables a new perspective to overcome the dualism of
technology and society. It also intensifies the cooperation of the technical and social
sciences, which are fighting on different fronts for the same cause: to advance “the
substance of things hoped for” (Rorty, 1999, p. 27). Pragmatist inquiry is always guided
by the demand for practical solutions in order to develop methods and programs as well
as to create new combinations, insights, and instruments. Technical knowledge that arises
in the form of technical rules and tools refers to the aspects of both the cause—effect
relations between interacting entities in terms of efficacy and the intended end—-means
relationship in terms of expediency.!!

The Linguistic Concept of Pragmatics

Pragmatics is first and foremost an area of linguistic language theory. While
semantics deals with the meaning of words and syntax with their position in sentence
structure, pragmatics is concerned with meaning-making through practical use in various
contexts. Since Wittgenstein’s (1953) philosophy of normal language, scientific interest
has shifted from the rules of grammar to the practices of speaking. The meaning of words
cannot be understood without understanding their practical use in certain contexts and
under certain circumstances. People do not apply the rules of grammar in the well-
structured way that computer programs do.!? Even generative artificial intelligence
programs work with statistically measured relations to other words or pictures instead of

1 For a similar idea for blending the pragmatist theory of action with the analytical theory of social

mechanisms, cf. Gross (2009).

1 For similar interpretations, cf. Hubig’s, version of pragmatism (2006) and the ones that have been
combined with hermeneutical and phenomenological views (Ihde, 1990 and Verbeek, 2005).

12 Cf. Rammert et al. (1998, “Knowledge Machines™) on the limits and failures of knowledge-based
expert systems.
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following grammatical rules. Therefore, they need human assistance for training,
debugging, and abolishing errors in semantics. When people use words in everyday life,
they are producing meanings and patterns that can be reconstructed as rules only in
retrospect.

John L. Austin’s lecture on “Words and Deeds” (1952-54) was groundbreaking for
the theory of language because he moved this aspect of doing when uttering words to the
center of the entire humanities and social sciences. The title of his legendary book “How
to Do Things with Words” (Austin, 1962) could also be translated as ‘making things
happen with words.” In the case of performative utterances, when speech is intended to
achieve something, uttering words becomes an action. Sentences not only say something;
they also do something. Such “speech acts” do something by giving it a name, for
instance, they can marry two people, or they can sentence someone to some form of
punishment. Their function is not merely to state what is the case but also to practically
bring about what will be the case. These “performative speech acts” neither describe nor
represent reality; instead, they construct reality with all its social consequences, for
spouses, heirs, debtors, or prisoners.

This performative aspect of ‘doing things with words’ is actually self-evident if we
compare the pragmatics of language with the pragmatics of technology. One aspect of the
analogy, however, could shed new light on the theory of technical action and knowledge.
We can see it when we slightly modify Austin’s title into ‘How to Do Words with Things.’
‘Saying something with things’ means that, whenever things are made or something is
done with real things, words are also formed, statements are made, and above all new
meaning is created. Similar to speech acts, technical acts create a universe of technical
forms of meaningful expression. A language of technology emerges with its own
grammatical rules, its own dictionary that collects the semantical translations, and its own
syntax of functioning technical combinations. This means that technical agency cannot
just be understood as a meaningless how to do things with things,” which is dressed up
only subsequently by attaching cultural meaning as one would put on an item of clothing.
It implies much more, namely,

- that technical agency makes things and meaningful statements simultaneously,

- that it objectively and meaningfully orients, restricts, or enables the actions of
others, and

- that the real texture and architecture of technical systems co-shape the
“constitution” of society and the culture of an era much more than the attributed symbolic
meanings.*3

Pragmatics as a concept and program for the analysis of technical knowledge and
practice thus always implicates two aspects at the same time:

First, one should examine technology as “objectified culture” (Simmel, 1900/1983,
p. 96) and technical acts, artifacts, and systems as a form of human expression that is
similar to speech acts, words, and language structures. The philosopher and
anthropologist Ernst Cassirer had already regarded technology as a fourth “symbolic

13 Cf. Langdon Winner (1980), who uses an analogy between the political and technical “constitution,”
and Bruno Latour (2005), who speaks of “assemblies” of both people and things.
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form” alongside myth, logos, and art. He argued that through the form of technology
people express themselves in the” medium of efficacy” (“Medium des Wirkens”;
Cassirer, 1930/2012, p. 24*; “language of efficacy”, Rammert, 1999a, p. 276). A
pragmatics of technical knowledge then examines technology as a ‘technical act’ from
the point of view of the generation and purposeful use of artifacts in specific contexts and
under historical circumstances. It is only the use of a thing or a configuration of things in
a certain constellation that ultimately turns it into an expedient means and meaningful
tool. In this wake, technical rules — in which the knowledge of efficacy and finality is
inscribed — can gradually establish themselves as a set of rules similar to grammar. The
pragmatist view on technical construction can learn from the pragmatics of language that
technical acts can also be organized in concrete expressive and objectified forms in a
similar way that speech acts and syntactic constellations of words can. Another analogy
exists between linguistic grammar and the “technological archive” (Groys, 1997): Both
are collections and frameworks of successful practical solutions that are generalized in
terms of rules and tools to fall back on. They are themselves also ever-changing storage
and memory places that are the basis for the construction of new acts and artifacts,
different configurations, and extended sets of rules and tools when new problem
situations require creating and testing new answers.*®

Second, one might find new ways of expressing expectations by doing things and
thereby create new possibilities for action through technical construction in the same way
that thoughts arise when speaking.*® This similarity challenges us to inquire and test
existing technical acts and technological designs in practice and to revise them until they
work (Dewey, 1938, chapter VI). It is crucial to adapt them to the technological,
economic, ecological, and social conditions that will be encountered in future situations
of use. Methods have to be provided that are sensitive to the interdependencies of these
conditions to develop innovations that are not only technologically up to date,
ecologically sustainable, and economically profitable but also widely accepted by
people.t’

Looking at “technical construction as part of the social construction of reality”
(Rammert, 2006/2024, chapter 3), we can characterize the gradual development of the
objectification of both knowledge (language) and technical action (technology) in an
analogous way:

At the first stage of development, language begins with “indices” (Schiitz &
Luckmann 1974, pp. 326-331; Berger & Luckmann, 1966/1969, p. 38) for something
which — in the practical context of interaction — turns traces, events, or gestures into
meaningful signs and symbols. Accordingly, technology begins with “samples” and

14 See the entire quote: “All mental handling of reality is bound to this double act of ‘grasping’ —
‘comprehending’ reality in linguistic-theoretical thought and ‘gripping onto it’ through the medium of
efficacy. This is true for both mental and technological forming” (Cassirer 1930/2012, p. 24).

15 Cf. Leroi-Gourhan’s (1964/1993) seminal work on the similarity of relations between techniques,
language, and the arts and the parallel developments of “Gesture and Speech” in history.

16 See Heinrich von Kleist (2009) “On the Gradual Formation of Thoughts while Speaking.”

17 On the implications of this pragmatist view for “Innovation Society Today,” cf. Passoth & Rammert
(2018; 2023).
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“problems,” which in the practical context of “inquiry,” tinkering and ‘“experimental
interactivity” (Dewey, 1938, chapter I and III; Rammert, 1999b, p. 291) turns things,
forms, and forces into effective technical means, operations, and installations. They
remain substantively tentative, temporally episodic, and spatially localized.

At the second stage, the uses of signs are transformed into “products.” They are
decoupled from their initial places and purposes of origin but remain tied to typical
situations as significant signs and symbols. In the case of technology, the designs then
acquire the status of ‘tried and tested installations’ for specific contexts. Their
descriptions are collected in books on technology and machines as detailed procedures,
effective artifacts, or useful probes. In their function as exemplary solutions to problems,
they are detached from their places of origin in mills, mines, or irrigation systems.
However, at the stage of simple or combined machines, they still require embedding in
the professional and customary repertoire of mechanics or engineers.

At a third stage, the language elements are completely detached from their initial
contexts. They form their own “sign system,” a well-structured grammar of language with
explicit rules of use and a semantic collection of a vocabulary. As in the case of language,
a universalized archive of technology emerges in a similar fashion. Its corpus consists of
all the specific rules that originate from successful technical solutions. It combines them
to a ‘state of the art’ body of decontextualized principles and effective “schemata of
technization” (Rammert, 1999a, p. 277).

This parallel modeling of linguistic and technical action opens up a research
program that analyzes technology — analogous to language — under the aspects of
semantics, pragmatics, and syntax in a more refined and systematic way. The research
program of pragmatics in particular identifies the single ‘technical act’ as the smallest
unit of investigation in the overall context of technical action. This concept allows a more
fine-grained analysis of the making of technology, the making with technology, and the
active participation of technology in the respective situations.8

At the same time, the grammatical perspective allows us to understand technology
as an arsenal of objectified technical acts as well as an archive of encoded schemata of
mechanization. The use of this recorded and stored potential — this is also a lesson from
linguistic pragmatics — always requires “enactment” in practical situations.'® Just as every
uttered sentence cannot be derived from the rules of grammar alone but requires
considering the situation, every act of technical construction remains a more or less
appropriate utterance only under specific contextual conditions, despite any recourse to
existing sets of rules or states of the art of technological expertise. The more manifold the
contexts become to which technical action must relate, the more they differ (such as
economic efficiency, sustainability, security, data protection), and the greater the range
of settings in which such action is institutionally integrated (economy, politics, science,
law, aesthetic design, etc.),?° the more strategically important such a program geared

18 Cf. Rammert (1997) on “new rules” and Rammert (2008b, p. 344) on the theory and method of
“technography.”

19 Cf. Weick (1995), Schulz-Schaeffer (2000, p. 64), and Orlikowski (2002) on the concepts of enactment
and sense-making.

20 Cf. the contributions on “intelligent objects” in Herzog and Schildhauer (2009) and on future
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toward a detailed analysis of technical knowledge becomes that is based on technical acts
and experiential situations.

TECHNOLOGY IN ACTION: CHARACTERISTICS OF CHANGING
TECHNOSTRUCTURES AND THE CONSEQUENCES FOR
THEORIZING

So far, we have dealt with the production and use of technical artifacts by pointing
out the experimental and meaning-expressing character of the technical act. Now we shift
our focus from the generation, design, and installation of technology to the functionality
and agency of the technical objects themselves. The new social pragmatist view in
conjunction with the pragmatics approach also facilitates the analysis of changes in
technological objects and their external activities and interactions. For a long time,
technical objects could safely be understood as passive and fixed means that silently and
constantly fulfill their function as unchanging components. Current technostructures of
production, transportation, and communication, however, exhibit four conspicuous
changes:

The self-activity of technical objects has increased significantly and in more diverse
ways than in the traditional forms of mechanization and automation. The objects operate
as “agents” and are designed as bundles of agencies or ‘“autonomous” systems
(Wooldridge & Jennings, 1995, p. 116). Concepts of instrumentality are no longer
sufficient for dealing with them. The higher level of autonomous activity also requires an
analytical concept that is better capable of taking into account the reciprocity between
humans and technology. For this purpose, I proposed the concept of “interactivity”
(Rammert, 2008a, p. 71) to describe the relation between these two sides.

The complexity of the objects’ technical configuration has grown rapidly. The
number of material components and their coupling relations — for instance, in a car — has
not only been multiplied; the number of functional systems for ignition, stabilization,
computer-mediated optimization, as well as for connection with control and information
systems in the environment has also increased. The focus has already shifted from the
simple and single artifact and its modular aggregation to a multi-layered and
complicatedly nested cyber-technical system.

The heterogeneity of the elements that must be considered in the design of such
highly complex systems requires a more comprehensive and particularly more diverse
conceptualization and modeling: Such designs must not only pay attention to the proper
functional alignment of material systems and systems of human action but also align
digital systems and environment-sensitive systems in a functional relationship that takes
their respective characteristics and different activities into account.

The ubiquity of technical services is taking a leading role: Technical infrastructures
are increasingly being set up in such a way that all artifacts can be accessed everywhere
in the world. from anywhere at any time. The cell phone and “ubiquitous computing”

constellations that can be expected to change in the wake of emerging artificial intelligence technologies
(Lee & Chen, 2021).
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(Greenfield, 2006; Fleisch & Mattern, 2005) are examples of this shift from stationary to
mobile technology use.

The technological sciences already feature some important conceptual responses to
these changes, for instance, a shift from artifact-centered to process- and systems-oriented
science (in chemical engineering, mechanical and plant engineering, or in architecture
and urban design). Above all, the greater self-activity of objects now suggests an
additional widening of the perspective on technology that concentrates on the activities
and interactions of objects in heterogeneous sociotechnical constellations.

Objects in Action: Dimensions and Levels of Self-Activity

Compared to purely mechanical processes, technical objects are increasingly
achieving higher levels of autonomous activity. The latest information and
communication technologies indicate a qualitative change in the four dimensions of
motorics, action, sensorics, and informatics. Technical objects are being transformed
from stationary devices into mobile agents, from hard-wired artifacts into programmable
agents. Sensor technologies transform what was once a stubborn device into reactive
agency. And the methods and means of computer science can elevate a technological
object from the status of a passive instrument to the role of pro-active agent.?* Taken
together, these tendencies toward increased self-activity suggest that the instrument and
machine concept of technical means should be replaced by a more appropriate concept:
that of technical agents and systems of agencies.

The concept of pragmatics can also be applied to how we assess the activity levels
of technical agency. Initial analyses of the new production, programming, and
information technologies have proven the following classification of activity levels to be
useful for the time being (Rammert, 2012, p. 96):

1.  passive: objects that are moved or changed in any way from the outside in

order to have an effect (tool, index card, price tag)

2.  active: object combinations that perform certain operations in the four
dimensions automatically (drilling machine, punch card, barcode scanner)

3. re-active: object combinations with feedback mechanisms for simple
adjustments (sensor-controlled drilling machine, help agent, RFID checkout)

4.  pro-active: distributed systems that coordinate themselves by means of mutual
coordination (autonomously cooperating rescue robots, multi-agent systems,
‘smart objects’; ‘Internet of things’)

5. trans-active: intelligent systems that independently reflect on and change
means—ends relations with regard to their own actions, others’ actions, and
the aggregate results of action (so far only human teams or hybrid
sociotechnical constellations).

As long as the activities fall into the first two categories, the traditional concepts
are sufficient for analysis and modelling. Only once the qualitative changes mentioned
above take hold do we see a shift toward the more sophisticated levels of classification.
A social pragmatist concept of distributed agency makes the differences between the

2L Cf. Wooldridge & Jennings (1995, p. 117) and Rammert (1998, p. 99).
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levels visible and their consequences addressable.??

Objects, Intra-Action, and Interactivity: Increases in Internal Complexity and
Heterogeneity at the Interfaces

Once we have become familiar with the social pragmatist view and its specification
along the lines of the linguistic concept of pragmatics, two further consequences become
apparent: the first one concerns the change in the internal structure of the technical
systems and the second one the interchanges at the external boundaries, the so-called
interfaces of the technical systems where technical acts and human acts intersect.

The history of the engineering sciences is no longer just about single artifacts or
simple machines such as levers, wheels, and inclined planes. Its extended objects are the
effective combination of individual artifacts into complex machines and ultimately their
optimal configuration into large plants as well as into entire production and distribution
facilities. The standard view of technical systems actually includes the whole hierarchical
nesting of technical infrastructure systems with large technical production systems and
how these combine with drive, processing, transportation, and control subsystems. The
latter are again made up of smaller subsystems and further elements.

However, when the fixed relationships of such systems are set in motion by the

increasing self-activities of individual objects and especially by the activities of
programmed and mobile digital objects, the encapsulated hierarchical systems of
machinery are transformed into open systems with internally interacting subsystems.
Tightly coupled process systems are then transformed into loosely coupled networks of
various tightly coupled subsystems with buffers and variable possibilities for reacting to
dynamic environments (Perrow, 1984). The more objects, the more dimensions of object
activity; and the more different types of objects and their relationships come into play,
the more appropriate it is to use the vocabulary of action and interaction for describing
the individual and overall behavior of such technical objects and systems. The concepts
of instrumental function and fixed structure can no longer capture to a sufficiently
differentiated degree the internal complexity of interrelated multiple agencies.
If technical objects gain greater scope for autonomous behavior, the requirements for
interfaces, especially those between people and technology, must change too. When
people use tools or operate machines, we can describe this as instrumental use relation.
The shape of a handle or the design of levers and cranks reflect the intended mode of
employing the technical device. When machines and systems are set up for intended
processes, when even the computers controlling them are variably programmed, and
when digital objects, such as search engines, become active and search relatively
independently in files (‘re-active’), then the direct instrumental relationship of use is
transformed into a mediated instructional-triggering relationship.

If technical systems enter into a dialog with the user asking him or her for input or
offering help on their own initiative (‘pro-active’) and these objects become active as
communicative agents, then the interface develops into an interactive-communicative

22 Cf. Rammert & Schulz-Schaeffer (2003) and chapter 7 on “Technology and Agency” in Rammert
(2024) and Schulz-Schaeffer & Rammert 2023 for a revised version.
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relationship that ties in with the signs, sounds, gestures, and other media that constitute
interpersonal interaction. Writing and reading, speaking and listening, pointing and
following, touching and triggering within the context of expedient symbolic framings and
iconographies each form the activities between the two sides in a specific way. The
greater the degree of self-activity of the technical elements, the more the relationship
between people on one side and physical or digital objects on the other shifts from
instrumentality to interactivity. In comparison to interpersonal interactions and internal
technical intra-actions, Interactivity refers to the particular form of relations between
humans and technology. A para-social communicative process emerges by the reciprocal
nature of the activities that engenders a sense of trust and by the capacity of the technical
media to show reactions and give answers in real-time and in dialogical form.

This technical mediation of control and communication also means that the
interface is no longer tied to the local workstation of a machine nor to the location of a
plant or an archive. Via the various media, the interface can provide access to the
functionalities of production, ordering, and information systems from nearly any location.
These are the new characteristics that were referred to above when speaking of the shift
from the locality to the ubiquity of technology use (Greenfield, 2006). In addition, the
increase in design possibilities apparently strengthens the performativity and connectivity
of the interface with nearly all gadgets anytime and anyplace. These shifts from
instrumentality to agency, from material to digital processing, and from activity to
interactivity are increasingly developing dynamics of their own and require a more
detailed approach when we analyze the agency and inter-agency of material and digital
objects in such “synthetical situations” (Knorr Cetina, 2009). This is because technical
acts take place as intra-actions within a cyber-physical system; furthermore, technical acts
transform machine language into pictures, texts, speech, and sounds when they react to
human speech acts via voice or keyboard.

Distributed Activities in Sociotechnical Constellations

These developments will change the nature of technical design in two directions:
First, the object of design will grow in size and complexity. Second, it will increase in the
variety and heterogeneity of the entities and relations involved. These trends require an
approach that is also capable of decomposing complexities into smaller units and
distinguishing between diverse relations of inter-agency.?

Let us briefly look at automobiles as a case in point. For a long time now, the design
of cars has not been limited to a focus on engines and mechanical engineering only.
Rather, it has involved the design of an entire vehicle system including mechanical,
hydraulic, electrical, and electronic subsystems. The latter are equipped with interfaces
to external information and communication systems. In view of the increase in the number
of human—machine interfaces and their change from directly transmitted instructions
(turning the steering wheel, pressing the brake pedal) to computer-mediated, video-
assisted, or even the automated control systems of autonomous driving, the relationship
of interactivity with material and digital objects as well as the intra-actions between them

2 Cf. Law & Mol (2002) for a similar view on heterogeneity and complexity but a different approach.
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has become more important. This has given rise to a broader view of the whole driver—
vehicle system. The more interactions take place between driver, vehicle, and technical
infrastructures through radio contacts, relays, and traffic control systems, the more
appropriate the concept of large technical systems (Mayntz & Hughes, 1998) seems to be
to properly comprehend the driver—vehicle environment. If we also include other
technical systems of mobility — say, the mobility behavior of people and the programs of
traffic design and management — we arrive at a highly abstract but differentiated view of
the entire sociotechnical constellation of traffic with all its interactivities between people
and material or digital objects, the intra-actions between the latter, and all its
interdependencies between the various installations and institutions of the entire traffic
system.

Some things will, of course, not change. Technical knowledge will continue to be
applied in a proven manner to the design and optimization of machines, equipment, and
systems. It will also be extended to the design of electronic gadgets, computer programs,
and architectures of intelligent systems. And it will continue to be applied to the design
of human—machine interfaces. However, in view of the differences between material
objects (“hardware”), digital objects (“software’), and human actors (“humans”), it is no
longer sufficient only to aggregate the bodies of technical knowledge, for instance, of
“mechanical,” “electrical,” “software,” and “human engineering” in a modular way. As
technical complexity increases, so does the need for a multi-level system engineering that
deals with the interactive coupling of the various parts and levels. As the sociotechnical
interactivity between humans and technologies is changing, this requires us to adopt a
more comprehensive view that connects the two modes of meaning-making through
technical acts and through speech acts.

The social pragmatist approach of distributed agency (Rammert, 2024) can
contribute to this endeavor when it asks the overarching question: How do we distribute
the activities between the various agencies of humans, machines, and programs to ensure
efficient, sustainable, and safe mobility? This view then leads to more detailed questions:
For example, how much of keeping a distance or hitting the brakes should be left to the
car driver, delegated to the automatic cruise control, or a traffic guidance system that is
connected with the environment via sensors and video cameras? Or how should the
transparency at the interfaces be designed: in favor of the individual user of a central
traffic control via cameras, or in favor of opportunities for external intervention at the
interfaces?

If we approach these questions from the particular perspective of pragmatics, we
gain a more differentiated view of these activities and their distribution. For instance, a
common response to human shortcomings in the operation of technology is to replace
human with technical agency, say, to avoid accidents. The irony in this is that it induces
a trend toward increasing the complexity of technical systems via ever more sophisticated
automation while this increasing complexity makes these systems more vulnerable to
human shortcomings, be it in their design or operation. A pragmatist approach would
break with this blind reflex of responding to insufficiencies by increasing complexity in

24 Cf. Rammert (2002 and 2024, chapter 8) on distributed intelligence among traffic systems.
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favor of a more reflexive response by adopting a more dynamic and distributive approach
that examines the respective shares of agency and balances intervention and automation
depending on the specifics of the situation or the function of the task that the system is
supposed to perform.

Such an analysis would allow us to more accurately assess the advantages and
disadvantages of the respective agencies and make better use of a differentiated
understanding in shaping the constellation. For instance, the disadvantage of human
proneness to error is paired with the advantage of the human capacity for high flexibility
in dynamic and opaque situations. By contrast, the stability and predictability of material
systems is the basis for their security and efficiency, while it is also the source of
catastrophes in the case of unexpected deviation or interference. Digital systems, on the
other hand, are excellently suited for the construction and simulation of different designs
of single objects and variants of entire production systems at almost no cost; yet, they are
mostly blind to resistance from the environment or to the wear and tear of physical
material systems, while they also come with often underestimated risks of abusive
manipulation by unauthorized persons or criminal users.

Thus, the development of a social pragmatist view on technical action and
knowledge that unites productive pragmatism with linguistic pragmatics not only proves
to be an epistemic advancement but also to be a suitable approach to finding practical
answers to the questions posed above. Finding such solutions requires constructive and
coordinated action and the interweaving of technical, ecological, and social facts. This
means that the existing skills from the relevant disciplines must be brought together, not
only in theory but also, and above all, in practice by actively trying out and mixing the
different methods, tools, and findings as well as developing a common view by translating
between the specific languages and by co-constructing sociotechnical solutions that work
in society.

THE PRAGMATICS OF TECHNICAL AGENCY

The pragmatist perspective has shown that overcoming the problems of
heterogeneity and complexity requires continuous action and mutual adaptation. The
black-boxing and fixation of technical agency only works to a limited extent. This is
because ‘technology in action’ means — as | have argued — that technical objects actually
feature higher levels and higher grades of agency. This agential capacity changes the
objects themselves as well as their relations with each other and their relations with people
at the interfaces. The complexity of the technical systems that make up the subject matter
of the technological sciences is growing. The task is no longer mainly limited to the
construction of individual machines, specific plants, or special kinds of buildings; it is
rather increasingly extended to include the cyber-physical design of complete energy,
production, and distribution systems and the integrative planning of urban and regional
districts. To come to terms with complexity of this magnitude, the engineering sciences
of the future will have to place greater emphasis on participative planning processes and
multi-optional experimental engineering.

If the object of technological development is no longer just the spatially,
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temporally, and materially fixed object but instead increasingly the mobile, self-active,
and interactive object, then this activation of technologies also requires a different
understanding of systems. The idea of blending the perspective of philosophical
pragmatism on doing technology with the linguistic concept of pragmatics seems to be
fruitful to grasp these shifts toward more autonomy, hybridity, and inter-agency of
sociotechnical constellations. Through the pragmatics of technical agency, one first and
foremost gains a new dimension for the analysis of technology beyond materialist
approaches that emphasize the determinative nature of productive forces and neglect the
dimension of meaning-making in shaping it. At the same time, the pragmatics approach
also goes beyond cultural approaches that overstate the force of speech acts, discourses,
and attributions of meaning and underrate corporally experienced and inscribed agency.?
The core concept of technical agency concentrates on the observation, recognition, and
theorizing of single acts, sequences of acts, and configurations of acts that simultaneously
produce and reproduce meaning through the language of efficacy. This being the case, an
appropriate modeling of technological systems must include the systems’ capacities to
change themselves via intra-action within the technical system and by means of inter-
activities with people at its interfaces.

The whole complex of material, digital, and human inter-agencies takes on the
character of a sociotechnical constellation that places different demands on the control
and management of these heterogenous systems. In the future, engineering sciences will
therefore have to enrich themselves with logistical, linguistic, and social-scientific
knowledge on the management of complex systems and on the governance of mixed
systems to be able to balance the technical, legal, economic, and cultural aspects
appropriately.

If the point is not only the effective design of the material objects and their intra-
actions but also the design of the symbolic objects ranging from agent programs to
architectures of distributed intelligent systems, then completely new mixed constellations
will arise in which the activities of the various material, symbolic, and human agents will
not only simply intra-act in a purely mechanical way; rather, they will influence each
other via interactive relationships between humans and technology.

The appropriate management of this heterogeneity of sociotechnical constellations
requires the technological sciences to have an extended concept of socio-technical design
and a competence for reflexive innovation in which the distributed agencies and the
expected interactions are already included in the processes of developing and testing
technology instead of improving it after the fact through ergonomics, technology
assessment, or user responses. Technical knowledge has to be enriched with
psychological, aesthetic, linguistic, and sociological knowledge if it is to be appropriately
understood as experimental knowledge of action in order to become fit for the specific
task of designing interfaces of human—technology interactivity. In terms of the pragmatics
approach, this means that human speech acts have to be translated into both digital and
material acts and, vice versa, technical acts in turn into meaningful speech acts via
observable material behavior or signs on a screen.

%5 Cf. Rammert & Schubert (2023) on the human and technical embodiments of the social.
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There is no identity or symmetry between human programs and technical programs
as, for instance, actor-network theory assumes with its reference to Greimas’ semiotics
when stating that anything that can be in a speaker or subject position of a sentence can
be the actor (‘actant’) both in a sentence and in material reality.?® According to our
pragmatics approach, doing things with things and doing things with words exhibit
differences in their modes of efficacy (e.g., forcing things and people to do things versus
influencing their inclinations or dispositions to do things. This approach refers to
technical acts and speech acts as the smallest analytical units and enables a more
comprehensive analysis of the meaning-making in different sequences, situations, and
constellations.

We come full circle at the end. We began by looking at technology from the
pragmatist point of view of doing things by applying skillful techniques, tools, or
technological rules to achieve effects. From the linguistic perspective of pragmatics, |
defined this doing of things as ‘technical acts’ that create constellations of efficacy and
simultaneously give rise to processes of meaning-making. Then | demonstrated that the
products — the technical objects themselves — actually become increasingly pro-active
and, especially, interactive with users. The more the objects actively participate in
bringing about the desired overall action, like traffic navigation or knowledge
distribution, and the more humans enter into a relationship of meaningful interactivity
with them, the more the efficacy and the comprehensibility of sociotechnical
constellations are created through coordinated and distributed interagency between
people, programs, and machines.

It might become apparent in the future that the new technologies will be made to
function only through interaction between the technical acts of the manufacturers and the
technical acts of the users, as is already sometimes the case in the niches of open forums
on the Internet. Just as the music industry, the film industry, and the press are currently
reconfiguring themselves, we might see the renewal of the design and development of
entire technical systems as well. Regardless of where such transformation takes place now
and in the future, both the pragmatics of technical agency and the levels and grades of
autonomous action given to technical objects will be of particular importance. Blending
the social pragmatist perspective with the linguistic concept of pragmatics, we are well
equipped to observe and practically accompany the production and use of technology as
an endeavor that combines meaning-making with words as well as with technical things
at the same time. This will hopefully turn out to be a fruitful approach to study the new
constellations once even the doing of words becomes the object of Al-generated texts and
chats.
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