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Abstract. A technical drawing is a unique sign-symbolic system that enables the transmission of
complex engineering ideas regardless of natural language and cultural context. A drawing serves
as the universal language of technology, used for modelling, designing, and conveying technical
information. Its sign system allows for encoding the spatial and functional characteristics of
objects, making it the primary means of engineering communication. However, the philosophical
dimension of this phenomenon remains underexplored. This study examines the drawing not
merely as a technical tool but as a distinct form of language possessing its own semiotics,
grammar, and communicative function. A philosophical-anthropological reflection on this
language reveals its influence on the formation of contemporary engineering knowledge and
highlights the role of technical drawing within the broader context of visual culture. The aim of
this article is to analyse technical drawing as a unique visual-communicative system that serves
as the foundation for transmitting technical information and developing engineering thought.
To achieve this aim, we address the following objectives: to present a historical-philosophical
retrospective of drawing as the “language of technology”; to examine drawing as a form of visual
communication in the technical domain; to identify the semiotic characteristics and structural
principles of drawing; to analyse the impact of drawing on engineering cognition and design;
and to explore the prospects for the evolution of drawing in the digital era. The methodological
framework of this study is based on an 1nterdls(;1p11nary approach encompassing the philosophy
of technology, semiotics, cognitive science, and engineering. The application of philosophical
analysis allows for the conceptualisation of drawing as a phenomenon that transcends its
utilitarian function and shapes modes of knowing and constructing reality. Key findings. This
article explores the phenomenon of technical drawing as a unique form of language within the
visual-communicative space of engineering. The role of drawing as a universal sign-symbolic
system that facilitates the transmission and preservation of technical information is analysed.
The semiotic characteristics of drawing, its structural principles, and its impact on engineering
cognition are examined. Additionally, the prospects for the development of drawing in the
context of digitalisation, automation, and artificial intelligence are discussed. Conclusions.
Drawing, as a form of visual-graphic communication, plays a fundamental role in technical
and engineering thought. It integrates logical analysis with spatial representation, facilitating
precise modelling, design, and construction of objects. Throughout its evolution, drawing has
not only adapted to new technological conditions but has also retained its essential function as
the universal language of engineering. A semiotic analysis of drawing reveals that it possesses
its own grammar and syntax, akin to natur | languages, yet distinguished by its conciseness
and precision. Its sign system effectively conveys technical information without the need for
verbal explanation, rendering it a global medium of professional communication. Drawing is

3



ISSN 2617-1929 (print) - Jocaimkenns 3 ictopii 1 ¢inocodii Hayku i TexHiku - Tom 34 - Ne 1 - 2025

not merely a technical tool but a mode of thinking that integrates both analytical and intuitive
levels of cognition. It functions as a conceptual language that shapes engineers’ cognitive
processes, fosters the generation of new ideas, and influences the trajectory of scientific and
technological progress. Thus, an exploration of the philosophical aspects of drawing enables
a deeper understanding of its significance not only in the field of technology but also in culture
and the epistemology of knowledge as a whole.

Keywords: philosophy of technology, history of philosophy, philosophy of anthropology, drawing,
communication, engineering, semiotics, digital society.
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KPECJIEHHSA SIK ®OPMA BI3YAJIbBHO-T' PAGIYHOI
KOMYHIKAIIII IHKUHIPUHT'Y: ®LI1OCO®CHKO-
AHTPONOJIOTTYHU ACHEKT

Anotanis. TexHiqHE KpeCIeHH € YHIKaTbHOI0 3HAKOBO-CHMBOIIYHOIO CHCTEMOIO, SIKa JT03BOJISE TIe-
pelaBaTu CKIIajiHi 1HKEHEPHI 171e1 He3aJIeKHO BiJjl IPUPOIHOT MOBH Ta KyJIBTYPHOTO KOHTEKCTY.
Kpecnenns Bizirpae GyHkuito yHiBepcaabHOi MOBU TEXHIKH, 1[0 BAKOPUCTOBY€EThCS JULS MOJIE-
JIIOBAHHSI, KOHCTPYIOBAHHS Ta Ilepeiadi TexHidHoi inpopmanii. Moro 3sHakoBa cicrema 103Boise
KOJlyBaTH MPOCTOPOBI Ta @yHKulOHam,Hl XapaKTepUCTHKH 00’€KTIB, 110 POOUTE KPECIICHHSI
OCHOBHHUM 3aC000M 1H)XEHEPHOT KOMyHlKaHII Opnak dimocodcrruit BI/IMlp HOro PCHOMEHY
3aJIMIIAETHCS] MAJIONIPEACTABICHNM Y HAyKOBIH JyMIi. Y bOMY JIOCIIJDKEHHI MU PO3IIISTHEMO
KPECIICHHS HE JIMIIE SIK TEXHIYHUH IHCTPYMEHT, a SIK 0COOIUBY (popMy MOBH, 110 MA€E BIACHY
CEeMiOTHKY, TpPaMaTHKy Ta KOMyHIKaTHBHY (QyHKIIif0. Pi10c0(hChKO-aHTPOIIOIOTIYHE OCMUCIICHHS
1i€1 MOBH JIO3BOJISIE BUSIBUTH 11 BILIUB Ha (POPMYBaHHSI Cy4aCHOTO 1HKEHEPHOTO 3HAHHSI, 8 TAKOXK
BU3HAYUTH POJIb TEXHIYHOTO KPECICHHS Y IIUPIIOMY KOHTEKCTI Bi3yabHOI KyabTypu. MeToro
CTaTTi € aHAI3 TEXHIYHOTO KPECICHHS K 0COOIMBOT Bi3yalIbHO-KOMYHIKATUBHOI CHCTEMH, 10
CIIyTY€ OCHOBOIO ISl TIepeiadi TeXHIYHOI iH(opMaIllii Ta po3BUTKY 1HKEHEPHOTO MUCIICHHSI.
Jlist ToCSATHEHHS 11i€] MEeTH BUPIIIYEMO TaKi 3aBIaHHSI: TIPEJICTABUTH ICTOPUKO-(P110COPCHKY
PETPOCIEKTUBY KPECIICHHS SIK «MOBHU TEXHIKH»; PO3NIISTHYTH KpPeCIeHHs sIK popMy BizyaiabHOT
KOMYHIKAI[il B TEXHIYHOMY IIPOCTOPi; BU3HAYUTH CEMIOTHYHI 0COOIMBOCTI KPECICHHS Ta HOTO
CTPYKTYPHI IIPUHIIUITN; TIPOAHAJI3yBaTH BIUINB KPECICHHS HA IH)KCHEPHE MHCJICHHS Ta MpO-
€KTYBaHHSI; JIOCIIJUTH NEPCIIEKTHBU PO3BUTKY KpecieHHs B 1dpoBy enoxy. Merogosoriuna
OCHOBA JIOCITI/DKEHHS 0a3y€eThCsl HA MDKAMCIMILTIHAPHOMY ITiIX0/1, 0 BKiIto4ae dizocodiro
TEXHIKH, CEMIOTHKY, KOTHITUBHY HayKy Ta iHKeHepito. Bukopucranas ¢inocodcpkoro aHamizy
JIO3BOJISIE OCMHCIIATH KPECIEHHS SIK (PeHOMEH, 1110 BIXOAHUTH 32 MEXi Horo yTriiTapHoi (yHKIii
Ta BIUIMBAE Ha caMi CIIOCOOM Mi3HAHHS Ta KOHCTPYIOBaHHs peanbHocTi. OCHOBHI pe3yibTa-
TH. Y CTaTTi NOCHIJIKYETHCSI JEHOMEH TEXHIYHOTO KPECIEHHS K 0c00IMBOi (hOpMU MOBH
y Bi3yaJIbHO-KOMYHIKaTHBHOMY IIPOCTOPI iHKEHEPii. AHATI3YEThCS PO KPECIICHHS SIK YHIBEp-
CaJbHOI 3HAKOBO-CHMBOJIIYHOI CHCTEMH, IO 3abe3medye nepenady Ta 30epeskeHHs TeXHITHO1
iHpopmaiiii. Po3risiHyTO ceMiOTHYHI 0COOIMBOCTI KPECIICHHSI, HOr0 CTPYKTYPHI IPUHIIAITN Ta
BIUIMB Ha iH)KEHEpHE MUCIIEHHs. Tako)X 0OrOBOPIOIOTHCS MEPCIIEKTHBU PO3BUTKY KPECICHHS
B yMOBax nudposizarmii, aBToMaTH3AI1 Ta IITY9IHOTO iHTeNeKTy. BucHOBKH. Kpecnenms sk
(opma BisyanpHO-TpadivHOi KOMyHIKALIT Blmrpae (pyHIaMeHTaIbHY POITh Y TEXHITHOMY Ta
IH)KCHEPHOMY MHUC/ICHHI. BOHO no€Hye soriynuii aHasis i3 IpoCTOpOBUM YsBICHHSM, CIIPH-
SII0YM TOUHOMY MOJICJIIOBaHHIO, TIPOEKTYBAHHIO T KOHCTPYIOBaHHIO 00 €KTiB. Y mporeci cBoei
€BOJTIOLIT KPECJICHHS HE JINIIE aJalTyBaJloCs 10 HOBUX TEXHOJOTIYHNX YMOB, ajie i 30eperio
CBOIO CYTHICHY (pyHKIIiI0 — OyTH YHiIBepCaIbHOIO MOBOIO iHkeHepii. CeMioTHUHMNA aHATI3
KPECIICHHSI [IOKa3y€, 110 BOHO MA€ BIACHY IPAMaTHKy Ta CHHTAKCHC, MOIOHO 10 MPHPOXHUX
MOB, aJle BUPI3HAETHCS CBOEKO JIAKOHIUHICTIO Ta TOUHICTIO. Moro 3HaKoBa CHCTEMa I03BOJISE
e(eKTUBHO TepeaaBaTH TeXHIUHY iHpopMalito 6e3 HeoOXiTHOCTI BepOaIbHOTO MOSICHEHHS, 1110
poOuUTH Horo rmodaTbHIM 3ac000M mpodeciitHoi komyHikarlii. KpecineHHs € He TiTbKN TeXHIYHIM
IHCTPYMEHTOM, a i CI0COOOM MHUCIICHHS, SIKUI IHTErpy€e aHAIITHYHUIA Ta IHTYITUBHUIA PiBHI
ni3HaHHS. BOHO BUCTYIIa€ B pOIli KOHLIENTYaIbHOI MOBH, 1110 ()OPMY€ KOTHITUBHI IPOLIECH 1H-
JKEHEpIB, CIIPHsIE TeHEepallii HOBUX i1el Ta BIUINBA€E Ha PO3BUTOK HAYKOBO-TEXHIYHOTO IIPOTPECY.
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TakuM YMHOM, TOCITIJDKEHHS (PIII0COPCHKUX aCHEKTIB KPECIESHHS I03BOIISIE IIIMOIIE YCBITOMHUTH
Horo 3Ha4YeHHS He Juie y cepi TEXHIKH, aie i y KyJabTypi Ta emiCTeMOIIOri] 3SHaHHS 3arajioM.

Knrouosi cnosa: dhinocodist TexHiku, ictopist pisocodii, Gpisocodist aHTPOMONOTIT, KPECICHHSI, KO-
MyYHIiKallis, IHKHHIPUHT, CeMiOTHKa, IIM(POBE CYCIIILCTBO.

Introduction. Technological progress not only transforms the environment in which
human existence unfolds but also shapes new modes of communication between humans,
technology, and social systems. Engineering, as a domain of human activity, entails not merely
the creation and operation of technical objects but also the development of a distinctive system
of signs and symbols that facilitates interaction among participants in technical processes. In
this context, the “language of technology” emerges not solely as a collection of graphical,
numerical, or mathematical representations but as an autonomous communicative space that
structures human thought, cognition, and action.

The visual-communicative dimension of technical language is fundamental to engineering
practice, as drawings, schematics, 3D models, and algorithms function not merely as
instruments for transmitting information but as tools for conceptualisation, prediction, and
the materialisation of ideas. Contemporary visualisation technologies, augmented reality,
and digital modelling extend the boundaries of engineering design, fostering the integration
of cognitive processes with technological platforms.

From a philosophical-anthropological perspective, the language of technology can be
interpreted as a phenomenon that influences the identity of the modern human. Technical
thinking, grounded in visual-logical analysis, increasingly displaces traditional verbal forms
of cognition, raising critical questions about the transformation of cognitive strategies and
modes of interaction with reality. At the same time, the digital revolution, automation, and
artificial intelligence construct a new communicative paradigm in which human engagement
with technical systems evolves beyond the classical subject-object relationship, positioning
the individual as an equal participant in the flow of information.

This article aims to investigate how the language of technology constitutes the
communicative space of engineering, the ways in which it shapes the anthropological
dimensions of contemporary engineering activity, and the significance of its visual
representation for comprehending technical reality.

To achieve this objective, we undertake the following tasks: to present a historical-
philosophical retrospective of technical drawing as the “language of technology”; to examine
technical drawing as a form of visual communication within the technical sphere; to determine
the semiotic characteristics and structural principles of technical drawing; to analyse the
impact of technical drawing on engineering cognition and design; and to explore the prospects
for the evolution of technical drawing in the digital era.

The methodological foundation of this research is based on an interdisciplinary
approach that integrates the philosophy of technology, semiotics, cognitive science,
and engineering. The application of philosophical analysis enables us to conceptualise
technical drawing as a phenomenon that transcends its utilitarian function and influences
the very modes of knowledge acquisition and the construction of reality. The philosophical-
anthropological approach entails an examination of how technical language influences the
cultural and social identity of engineers. The semiotic analysis investigates the language
of technology as a system of signs, encompassing symbols, graphical models, technical
drawings, algorithms, and other forms of representation. The historical method involves
the study of the evolution of technical language, tracing its development from the era of
mechanical drafting to contemporary digital platforms. The application of these methods
will enable a comprehensive analysis of technical language in engineering, facilitating an
exploration of its impact on cognitive processes, communication, and professional practice.

Historiography of the Problem. The study of technical drawing as a communicative
and cognitive system is deeply rooted in multiple disciplines, including the history of
technology, philosophy of technology, semiotics, and cognitive science. The primary sources
referenced in this study encompass works from various domains, each contributing to
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a nuanced understanding of the evolution, function, and epistemological significance of
technical drawing in engineering thought. From a historical perspective, particular reference
is made to the research of L. Launay, who provides an in-depth analysis of the historical
development of engineering graphics and its role in shaping technical knowledge across
different epochs. His studies trace the transition from early manual drafting techniques to
the advent of modern digital visualization tools, illustrating the profound transformations
in engineering practices.In the context of philosophical analysis, the study incorporates
the foundational works of M. Heidegger, G. Simondon, and L. Mumford, each of whom
provides distinct perspectives on the relationship between technology, human cognition,
and technical representation. Heidegger’s examination of «techné&» and the essence of
technology offers critical insights into the ontological dimensions of technical drawing.
Simondon’s theory of individuation and technological mediation highlights the dynamic
nature of engineering cognition, while Mumford’s sociotechnical analysis reveals how
technical systems influence and are influenced by broader cultural and societal contexts.
The semiotic dimension of technical drawing is explored through the work of A. Hedzyk,
whose research delineates the structural and symbolic principles underlying engineering
graphics. His analysis of semiotic characteristics, syntactic conventions, and the cognitive
functions of visual representation provides a crucial framework for understanding how
technical drawings function as a language that transcends linguistic barriers. The study of
engineering cognition is deeply informed by the monograph by O. L. Terokhina, which
investigates how engineers conceptualize and manipulate spatial information through
graphical means. Her work situates technical drawing within the broader landscape of
cognitive science, emphasizing its role as an instrument of thought that facilitates problem-
solving, design, and innovation.

Finally, contemporary trends in the evolution of technical drawing in the digital era
are explored through the dissertation research of P. 1. Koliasa. His work examines how
emerging digital technologies —such as parametric modeling, augmented reality, and artificial
intelligence — are reshaping the conventions and methodologies of technical representation.
These advancements not only redefine traditional drafting techniques but also introduce
novel epistemological and communicative challenges that warrant further investigation.

Basic material and results.

Historical-Philosophical Retrospective of Technical Drawing as the “Language
of Technology”.

The history of the development of science and technology dates back to the ancient
world. As soon as humans realised that they could not only facilitate their lives with the
help of tools but also share these technological advancements with others, the idea of
creating images emerged. Initially, there was hardly any distinction between a drawing and
a technical sketch. Images were created by hand, relying on estimation. Technical drawings
required verbal explanations, which is why annotations were sometimes added. Gradually,
these drawings became more refined. Long before the invention of writing, humans had
already learned to depict objects from their surroundings. At first, the materials used for
these depictions included earth, cave walls, and stones, upon which images were scratched.
Later, materials such as birch bark, leather, papyrus, parchment, and paper were utilised,
with images applied using ink or paint with quill pens. It was only towards the end of the
18th century that pencils began to be used for the creation of graphical representations.

Transformations in visual-graphic communication concerned not only the materials used
for technical drawing but also its functions. Initially, drawings served as a primitive means
of demonstrating how a particular technology was to be used. However, with the increasing
complexity of technical processes, the need arose to convey information to specialists more
accurately. Technical drawing is a unique visual-graphic language of human culture. As one
of the oldest languages in the world, it is characterised by its conciseness, precision, and
clarity. Tracing the development of technical drawing from ancient times to the present day,
two main directions can be identified: architectural schematics, which were used for the
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construction of dwellings, industrial buildings, bridges, and other structures, and industrial
sketches, which were applied in the design of various tools, devices, and machines.

Drawings and schematics, as professional instruments of communication, have played
a crucial role in the advancement of scientific and technological progress. A particularly
significant figure in shaping modern methods of representing geometric forms of objects in
the surrounding world was the French scholar and engineer Francois Frézier'. His works
can be considered the first fundamental textbooks on the principles of descriptive geometry.
The emergence of descriptive geometry as a discipline concerned with the representation of
spatial geometric forms on a plane is traditionally associated with the French mathematician
and engineer Gaspard Monge, to whom the notable thesis is attributed: “Technical drawing
is the language of technology”. The emergence of descriptive geometry as a science of
representing spatial geometric forms on a plane is attributed to the French mathematician and
engineer Gaspard Monge. In 1795, the Ecole Normale Supérieure (“Ulm”) was established
in Paris for the training of educators, with a significant part of its curriculum dedicated to
disciplines related to the theory and practical application of descriptive geometry?.

The history of technical drawing illustrates a remarkable scientific and technological
achievement — the creation of a universal language for engineers that does not require
translation into different spoken languages, as it is understood by technical specialists
worldwide. The evolution of tools, from compasses and rulers to Computer-Aided Design
(CAD) systems, has not altered the fundamental nature of visual-graphic communication.
According to psychologists, the majority of people are visual learners, meaning they
perceive information primarily through sight — particularly when it comes to the description
of space, technology, and equipment. This serves as another argument for the philosophical-
anthropological dimension of the “language of technology”.

The historiography of research into technical language reveals its evolution from being
understood as a purely instrumental tool to being recognised as a conceptual phenomenon
that shapes human thought and interaction with the technical world. The visual-communicative
dimension of technical language stands at the forefront of contemporary research, as it
determines the ways in which humans engage with the technological environment. Furthermore,
it unveils new perspectives in the anthropological interpretation of technology, underscoring
the profound epistemological and cognitive implications of technical representation in
engineering and beyond.

Philosophical Foundations of Communication in Technology

The issue of the language of technology occupies a significant place in the context
of contemporary philosophy of science and technology. This field of knowledge remains
relatively underexplored. The primary factor contributing to its ambiguity is the continuous
development of modern technology and the emergence of new technological advancements that
had not previously existed. A more detailed historical-philosophical analysis of the philosophy
of technology is presented in the earlier work Philosophy of Technology: A Historical-
Philosophical Context, which highlights the importance of language and translation in
scientific research?. In the context of this article, we will refer to several works that shed
light on the philosophical foundations of communication in technology.

Technology is not only a means of practical human activity but also a specific form
of communication based on the use of sign-symbolic structures. Every technical object
carries particular information that is transmitted through sign systems, determined both by
the internal logic of the technical artefact and the socio-cultural context of its functioning.
Signs and symbols in technology perform two primary functions: representation and
operationalisation of knowledge. Representation manifests in the form of drawings, diagrams,

! JlujakTvka MaTeMaTuKu: poOIeMH 1 JIOCIIDKEHHs: MDXKHAPOIHUI 30ipHUK HAYKOBUX Tpailb. JJOHENbK:
JouH V. 2010. Bum. 34.
2 Launay L. Un grand frangais. Monge. Fondateur de I'Ecole Polytechnique. Paris: Editions Pierre Roger, 1933.

> ViHo 1. M. ®@inocodist TeXHIKK Ta TEXHOJIOTIH: icTopuko-dinocodehkuii KoHTeKCT Haykose nisHaHH:: Me-
modonoeia ma mexnonocis. @inocogia. 2023. Ne 2(52). C. 30-36.
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algorithms, and models, which enable the recording and transmission of technical knowledge.
Operationalisation ensures that technical signs not only describe an object but also facilitate
its construction and operation. Thus, technology, as a communicative phenomenon, serves
as a field of interaction between cognitive, engineering, and social practices.

According to Martin Heidegger, technology is a mode of revealing being (aletheia),
which shapes a distinct structured reality, subordinated to the logic of technical design and
implementation. In his work The Question Concerning Technology, Heidegger argues that
technical language is not merely a means of instrumental control over the world but also
a way of mastering it through specific forms of conceptualisation and representation: “And
yet, it is correct to say that modern technology is also a means to an end. It is no coincidence
that instrumental conceptions of technology drive all efforts to place humans in the right
relation to technology. Everything is aimed at properly managing technology as a means.
People want to establish what is called “the supremacy of spirit over technology”. They
want to master technology. This desire to master becomes ever more insistent as technology
increasingly threatens to slip beyond human control. But what if technology is not merely
a means — then how do we deal with the desire to master it? ”*

This issue becomes particularly relevant when Martin Heidegger discusses ‘“new”
technology. The more complex technology becomes, the more pressing the need to understand
it. Contemporary philosophy is already concerned with the question of technology’s
subjectivity. If technology attains such a status, we must learn how to communicate with
it. The complexity of modern technologies necessitates a universal technical language that
is simplified, as humans struggle to keep pace with rapid technological advancements.
Today, technological design is aimed at enabling humans to manage technology effectively.
Initially, technical drawings served as a universal language among professional engineers.
Later, they became essential for consumers to master technology, as its complexity no
longer allows for unambiguous use. Technical language guides and directs us through the
multifunctionality of technology. It is impossible to do without technical documentation,
where visual communication facilitates comprehension of what is written. A drawing is often
more accessible than a textual description. As previously mentioned, the number of visual
learners exceeds other cognitive types (auditory and kinesthetic learners), and this is even
more evident in modern culture, which is predominantly visual. Society is being prepared
for simplified communication to comprehend the increasingly complex nature of technology.
Through drawings, technology seemingly becomes closer to humans.

Gilbert Simondon considers technology as an autonomous sphere that develops
according to its own internal laws. He argues that technical objects emerge through
a process of technogenesis, involving their gradual evolution from primitive artefacts
to complex systems. In this context, the language of technology is a dynamic system
that includes elements of historical continuity as well as new forms of symbolisation.
“In a technical object, what is recognised is precisely form — the material crystallisation
of a certain operational scheme and a certain thought resulting from the resolution of
a specific problem. For this form to be understood, the subject must possess analogous forms:
information is not something that arrives independently but a meaning that arises from the
transmission of forms — one external to the subject, the other internal. Thus, for a technical
object to be perceived as technical rather than merely utilitarian, for it to be valued as the
result of an invention and as a carrier of information rather than mere utility, the recipient
must possess certain technical forms. Then, through the technical object, interhuman relations
are created, which constitute a model of transindividuality >.

The “language of technology” thus emerges as a specific form that enables the
understanding of technology. The assessment of the complexity of a drawing provides

* Heidegger M. The question concerning technology. Basic writings / ed. by D. F. Krell. New York: Harper &
Row, 1977. P. 287.

5 Simondon G. Du mode d’existence des objets techniques. Paris: Aubier, 1989. P. 45.
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insight into the level of complexity of a technical object. Without a visual representation, it
is difficult to determine the level of technological innovation.

Lewis Mumford, in his analysis of the evolution of technical forms, emphasises that
technological systems are not only functionally but also culturally significant. His concept of
the megamachine suggests that technology is structured as a hierarchical complex in which
language plays a key role in coordinating and transmitting knowledge. Mumford highlights
that the language of technology is not merely a reflection of existing technological possibilities
but also an instrument for their further development: “drawings for the creation of even
more powerful megamachines”°. A drawing serves as a criterion for the power of technology.
Its application in historical retrospect shows that when technology becomes so complex
that it can no longer be described merely in words, drawings become essential. Drawings
also reflect hierarchical structures — they evolved from simple to complex, incorporating
increasing theoretical and practical complexity. There is a direct proportional relationship
between technical drawings and technology. Their level can reveal much about engineering
culture within a professional community.

In the philosophy of technology, drawings are considered a special form of conceptual
language that enables the recording, transmission, and interpretation of technical knowledge.
A drawing is not only a means of documenting technical information but also a method for
structuring and conceptualising it. As Jacques Derrida points out, writing, in its broadest
sense, is not merely a means of representation but also a mechanism for constructing meaning.
In this sense, technical drawing can be viewed as a unique form of writing that shapes the
way engineers think.

From a semiotic perspective, a drawing is a sign system that combines iconic, indexical,
and symbolic elements. Iconicity is evident in the resemblance of a drawing to the real object;
indexicality appears in references to its structural and functional characteristics; symbolicity
manifests in the use of standard notations with universally accepted meanings.

With the development of digital technologies, the nature of drawing as the language
of technology is also changing. The transition from traditional drafting to computer-aided
design (CAD) not only transforms the representation of technical information but also
reshapes forms of engineering thinking In this context, an important question arises: does
drawing remain an autonomous sign system, or does it become part of a broader multimodal
communication that includes 3D modelling, animation, and virtual reality.

The philosophical reflection on the language of technology demonstrates that it is
a complex communicative phenomenon that integrates symbolic, cognitive, and social aspects.
Technical drawing, as one form of the language of technology, functions not only as a means
of transmitting information but also as a way of conceptualising technical knowledge. The
analyses of Heidegger, Simondon, and Mumford allow us to view technology not merely
as a collection of material objects but as a special system of communication that defines
how humans interact with the world. The advancement of digital technologies presents
new challenges for the language of technology, requiring further research in the fields of
philosophy of technology and semiotics.

Semiotics of Technical Drawing as a Visual Language

Technical drawing is one of the fundamental forms of visual communication, employed
for the recording, transmission, and interpretation of technical information. Within the
framework of semiotics, technical drawing can be regarded as a specific sign-based code that
integrates elements of iconic, symbolic, and indexical signs. Like any language, technical
drawing possesses its own rules for organising sign elements, ensuring its functionality and
efficiency within the communicative domain of engineering practice. A distinctive feature
of technical drawing is its visual-graphic structure, which facilitates the transmission of
complex technical concepts through symbolic representations and geometric configurations.
Compared to natural language, technical drawing exhibits a higher level of formalisation,
minimising the potential for ambiguity and subjective interpretation.

¢ Mumford L. Myth of the machine: Technics and human development. Boston: Mariner Books, 1971.
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In Ukrainian scholarly discourse, A. Hedzyk’s work Technical Drawing as a Semiotic
Means of Cognitive and Transformative Human Activity explores the role of technical drawing
as a pedagogical tool in schools. However, his conclusions extend far beyond education:
“Semiotics establishes a universal language applicable to any specific language or sign
system, including the language of science and the specialised signs employed within scientific
discourse. Of particular significance are semiotic studies that demonstrate the necessity
for linguistic purification, simplification, and systematisation, even within the domain of
scientific language. Technical drawing, as a specific catalyst in the informational sphere,
enables individuals — including those engaged in scientific inquiry — to extricate themselves
from the intricate web of words they have spun. The theory of signs serves as an invaluable
instrument for disentangling this “web”’.

Engineering graphics is founded upon a rigorously regulated system of signs, symbols,
and codes, which facilitate the transmission of information in a standardised format. The
semiotic structure of technical drawing comprises three principal levels:

1. The Iconic Level — The depiction of an object through graphical representation

that preserves its proportions and geometric characteristics.

2. The Symbolic Level — The application of conventional signs to convey additional
information about materials, machining processes, tolerances, and technological
parameters.

3. The Coded Level — The standardisation of drawing elements in accordance with
international technical regulations, ensuring a common language for professional
communication among engineers worldwide.

The employment of sign systems in technical drawing constitutes a pivotal aspect
of its semantic function, ensuring the precise transmission of information and eliminating
ambiguity in design and manufacturing processes. Like any linguistic system, technical
drawing possesses its own grammar and syntax, which govern the arrangement of its elements.
The grammatical rules of technical drawing encompass principles for positioning objects in
space, the logic of projection views, scaling conventions, and annotation practices.

The syntactic structure of technical drawing dictates how its components — lines,
shapes, inscriptions — combine into a coherent system. This structure bears resemblance to
sentence construction in natural language, where words and phrases coalesce into meaningful
statements. Analogous to linguistic principles that regulate word order and grammatical
forms, technical drawing adheres to standards such as ISO, DIN, and GOST, which establish
universal conventions for its use.

According to A. Hedzyk: “Technical drawing, as a system of interrelated signs, possesses
a syntactic structure wherein certain permissible sign combinations function as statements.
Furthermore, it incorporates sign-based means that can be universally interpreted by a wide
range of users. The syntactic, semantic, and pragmatic dimensions of technical drawing
become more intelligible when examined within the broader framework of semiotics. Just
as the comprehensive characterisation of an individual sign is possible only by considering
its relation to other signs, to objects, and to its users, so too can a thorough analysis of
graphical language be achieved only by delineating the syntactic, semantic, and pragmatic
rules that govern its sign-based elements "3,

Thus, technical drawing can be conceptualised as a universal sign system operating at
the intersection of visual representation and symbolic encoding. Its semiotic potential enables
not only the documentation of technical knowledge but also its transmission within the global
professional community, obviating the need for translation into various natural languages.
Technical drawing constitutes a sophisticated semiotic system that integrates elements of
iconic, symbolic, and coded levels. Its grammar and syntax form a structured visual language

7 Tensuk A. KpecieHHs sk cCeMiOTHYHHUH 3aci0 Mi3HABAIBHOI Ta MEPETBOPIOBATIBHOT AiSUTBHOCTI JTHOAMHHU.
Tcuxonoeo-nedazoeiuni npoonemu cinvcokoi wxonu. 2008. Bur. 26. C. 43.

8 Tensuk A. KpeciieHHs K CeMIOTHYHUI 3aci0 Mi3HABaJIbHOI Ta MEPETBOPIOBAIBHOI JiSUIBHOCTI JIFOANHH.
Tcuxonoeo-nedazozciuni npoonemu cinvcokoi wxonu. 2008. Bu. 26. C. 44.
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that facilitates the effective communication of technical information. The distinguishing
feature of technical drawing, in contrast to natural language, lies in its formalisation and
standardisation, which render it a universal communicative tool within the engineering domain.
Consequently, the study of the semiotics of technical drawing unveils new perspectives on
its role within contemporary technical discourse.

Drawing as an Instrument of Engineering Thought

Engineering thought is a distinct form of cognitive activity, grounded in the integration
of logical analysis, spatial imagination, and practical realisation. This subject is examined
in greater depth in the monograph by O. L. Terokhina, Formation of Technical Thinking
in Future Bachelors of Mechanical Engineering in the Process of Professional Training:
“Engineering thought constitutes a particular type of thinking that develops and manifests
itself in the resolution of engineering tasks. It is directed towards facilitating interaction
with technical objects and operates on both cognitive and instrumental levels”’. In this
context, drawing functions not merely as a means of recording technical ideas but as an
active instrument of thought.

Visual-logical thinking enables engineers to synthesise abstract design with the concrete
parameters of the object under construction. As a form of visual representation of technical
concepts, drawing aids in structuring thought, systematising knowledge, and identifying the
optimal means of project realisation. The engineering process encompasses engagement with
various types of drawings — from preliminary sketches to highly detailed technical schematics —
ensuring a multi-layered analytical approach and reflective evaluation of design solutions.

Drawing plays a fundamental role at all stages of technical object creation. During
the modelling phase, it allows for the exploration of potential configurations of the future
artefact, facilitates the analysis of its spatial characteristics, and aids in the identification of
prospective technical challenges. In the design phase, drawing functions as an instrument of
formalisation, ensuring the precise transmission of engineering thought from conceptualisation
to physical reality.

The act of construction, as the final stage of technical development, is inconceivable
without drawing, as the graphical language serves as the primary medium through which
ideas are accurately realised in material form. The utilisation of drawings in the creation of
technological devices and mechanical systems contributes to the minimisation of errors, the
optimisation of resources, and the enhancement of overall production efficiency.

As a cognitive instrument, drawing synthesises two fundamental levels of thought:
the analytical and the intuitive. The analytical level entails the application of rigorous
mathematical calculations, geometric constructions, and adherence to regulatory standards. It
ensures the logical coherence of the design process, guaranteeing conformity with technical
requirements and foundational engineering principles. The intuitive level, by contrast, reflects
a creative approach to working with drawings. Engineers, drawing upon personal experience
and imagination, are capable of discovering unconventional solutions, anticipating potential
developments in structural design, and experimenting with the form and functionality of
an object.

The convergence of analytical and intuitive approaches in the process of working
with drawings establishes an effective system of engineering thought, one that enables not
merely the precise replication of existing technological solutions but also the development
of innovative concepts. In this way, drawing is not solely a technical instrument but a form
of cognitive activity that defines the nature of engineering creativity and the trajectory of
scientific and technological progress

Practical Significance of Technical Drawing in Modern Engineering

The contemporary development of digital technologies has significantly transformed
the practice of technical drawing, shifting it from traditional manual methods to the realm
of computer graphics. The use of 2D and 3D modeling enables engineers to create precise,

? Tepboxina O.JI. ®opMyBaHHs TEXHIYHOr0 MUCJICHHS MailOyTHIX GakanaBpiB MalIMHOOYAyBaHHs y IpoLeci
(haxosoi miarorosku. 3anopixoks: 3HTY, 2017. C. 25.
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interactive, and multidimensional representations of objects, thereby enhancing design
quality and accelerating production processes. 2D drawings, executed using software tools
such as AutoCAD, SolidWorks, or DraftSight, retain the classical system of conventional
symbols, notations, and projections while simplifying editing and modifications. 3D modeling
technologies open new possibilities for visualizing technical objects, ensuring accurate
transmission of spatial characteristics and interrelations between components. Virtual and
augmented reality (VR/AR) add a new level of interactivity, allowing engineers not only
to view but also to interact with digital models in real time. This contributes to a deeper
understanding of design solutions and engineering processes.

Technical drawing remains an integral part of engineering education, shaping technical
thinking and developing spatial visualization skills. The integration of modern drawing
software into the educational process enables students to master not only classical design
methods but also innovative digital approaches, which is critically important in the context of
contemporary engineering production. The dissertation research by P. I. Koliasa, Formation
of Graphic Competence of Future Engineering Educators through Digital Technologies,
highlights this significance: “The formation of graphic competence in future engineering
educators through digital technologies was implemented through the unity of the following
components: the axiological component, which ensured the development of professional
values; the cognitive-informational component, encompassing specialized knowledge and
problem-solving methods, as well as the ability for lifelong learning and self-education; the
praxeological component, which developed practical skills in working with graphical objects
through digital technologies in higher education institutions or industry; and the socio-
psychological component, which fostered responsibility in the field of digital technologies
concerning both physical and psychological well-being”'°.

The universality of technical drawing as the language of engineering ensures the
standardization of educational programs across different countries, promoting the unification
of technical education on a global scale. The incorporation of 3D modeling technologies,
simulation programs, and VR tools into the learning process enhances the effectiveness of
engineering training, providing students with opportunities not only to study drawings but
also to interact directly with digital prototypes.

Given the rapid advancement of technology, the future of technical drawing as a means
of engineering communication continues to evolve. Despite the widespread adoption of
automated design and modeling systems, the fundamental role of technical drawing remains
unchanged — it ensures clear and standardized transmission of technical information.

The development of artificial intelligence and automated design systems contributes to
optimizing the drawing process, reducing manual labor, and simplifying the development of
complex engineering objects. However, the key principles of technical drawing —accuracy,
standardization, and clarity — are preserved even in digital formats. The application of
blockchain technology for storing and exchanging drawings could introduce a new level of
security and authenticity to technical documentation.

Thus, technical drawing remains not only a technical tool but also a philosophical and
epistemological phenomenon that structures engineering knowledge and defines the principles
of interaction between humans, technology, and space. Its future development, driven by
digital technologies, will enable even more efficient, rapid, and universal communication
in the fields of science and engineering

Conclusions

Technical drawing, as a form of visual-graphic communication, plays a fundamental
role in technical and engineering thought. It serves not only as a means of representing
spatial and technical concepts but also as a cognitive instrument that structures the very
framework of engineering reasoning. By integrating logical analysis with spatial imagination,
technical drawing fosters a distinct mode of thinking that enables professionals to operate

10 Kossica IT. 1. @opmyBanHs rpadiuyHOi KOMIETEHTHOCTI MailOyTHIX iH)KCHepiB-1e1aroriB 3acobamu udpoBux
TEXHOJIOTIH: TUC. ... A-pa nef. Hayk. Teprnomine: THITY im. B. I'matroka, 2022. C. 4.
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with abstract constructs, transforming them into concrete technical solutions. It facilitates
precise modelling, designing, and constructing of objects, ensuring a standardised mode of
knowledge transmission within professional engineering communities. The evolution of
technical drawing demonstrates its capacity to adapt to technological transformations while
preserving its essential function—acting as the universal language of technical discourse. From
the earliest manual sketches to contemporary digital 3D models, technical drawing remains
not only a tool for recording engineering thought but also a medium for its transformation
and refinement.

A semiotic analysis of technical drawing reveals it as a sign system governed by a specific
grammar and syntax, which, akin to natural languages, structures communication processes
yet distinguishes itself by its conciseness, precision, and standardisation. The application
of technical drawing as a professional communication tool enables engineers and designers
to exchange ideas without the need for verbal explanation, reinforcing its status as a global
system for conveying technical information. This underscores the notion of technical drawing
as a universal language, wherein meaning is transmitted through a structured system of
graphical signs, and the process of creating these drawings embodies not only pragmatic
functions but also deeper cognitive and cultural dimensions of technical knowledge.

Technical drawing is not merely an instrumental technique; it represents a distinctive form
of thought that integrates both analytical and intuitive dimensions of cognition, establishing
a unique cognitive practice that encompasses both rational and creative aspects. The analytical
aspect of technical drawing entails the precise application of mathematical, geometrical, and
physical principles, ensuring the logical consistency of engineering solutions. Conversely, the
intuitive dimension is linked to creative exploration, experimental engagement, and heuristic
approaches to problem-solving. Technical drawing emerges not only as a mechanism for
objectively modelling reality but also as a means of constructing new knowledge, fostering
the generation of innovative ideas, and shaping the trajectory of scientific and technological
progress.

Thus, the philosophical reflection on technical drawing as a symbolic system, a cognitive
mechanism, and an instrument of technical thought — enables a deeper understanding of its
significance not only within the domain of engineering but also within the broader context
of science, culture, and the epistemology of knowledge. This perspective opens avenues for
further interdisciplinary research into the interrelations between technical communication,
cognitive processes, and the socio-cultural determinants of technological development.
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AHoTtamnis. MeTa 11i€] CTaTTi MOJsATa€e B PEKOHCTPYKIIi{ i BCTAHOBIICHHI TEOPETHYHIX 0COOTHUBOCTEH
1 3HAYYIIOCTI CUCTEMH ICTOPHYHO-aHTPOIIOIOTTYHUX JUCIUILIIH, SIKI YTBOPUIIUCS Y JIFOHUHO-
BUMIpHOMY TOpH30HTI cy4acHoi (inocodii icTopii, Ta iX BIUIMBY Ha PO3BUTOK (iT0COPCHKO-
ICTOpHYHUX CTyAiil. MeTomoJIoris i€l poOoTH BKITIOYAE MPUHIUITH KOMITICMEHTAPHOCTI,
CTPYKTYPHOCTI, TIaJIOTI9HOCTI. Y pIduIi aHaTi3y MPOOIEMHOTO OIS TIpatli OyJIu 3aCTOCOBaHi
MeTonu: (i0coPChKOT TePMEHEBTUKH, CUCTEMHO-CTPYKTYPHUIT, MDKAUCIUILTIHApHUIL. Pe-
3yJILTATH J0ciKeHHsi. HaykoBuii po3BUTOK iCTOPUYHOI aHTPOIIOJIOTIT sIK chepr cydacHOi
(himocodii icTopii MPHU3BIB 10 TEHEPYBAHHS B il TCOPETUIHOMY MTPOCTOPi CUCTEMH TUCIHILTIH,
SKi BUBYAIOTh OKPEMi ITUTAHHS MEHTAIbHO-KYJIBTYPHOI IUIOIIMHN MUHYIOTO. L5 mi3HaBanpHa
TpaHchopmallis 3HAYHOIO MIPOIO MOTHUBYEThCS (PIITOCOPCHKUMU 1 COLIOKYIBTYPHUMHU peaisiMu
noctMoepHisMy. CyTTeBUMHU (pakTOpamH BILIMBY HA YTBOPEHHSI iICTOPHYHO-aHTPOIIOJIOTTYHIX
JUCIHTUTIH BUCTYTAFOTh TIOCTMOICPHICTCHKI TEOPETUYHI ITiTXOH, SIKi CIIPOCTOBYIOTH JIOTIYHE
MHCJICHHS SIK OCHOBHHH €/IEMEHT Ii3HAHHS CBITy Ta HAsBHICTh | BU3HAYAJIbHE 3HAYCHHS BEITMKNX
(hinocoCchKHX 1 HAYKOBUX KOHIEMIIH 1 MOJITHYHHX 11€0JOTTYHUX CUCTEM, METaHAPATHBIB.
BianoBiiHO BIUTMB MTOCTMOICPHICTCHKOT MOJICITI HA YTBOPEHHS 1 1HTEJICKTyaIbHI BIaCTUBOCTI
CHCTEMH iCTOPUYHO-aHTPOIOIOTIYHIX AUCIATUIIH MOJATAE B 1X Mi3HABAIEHOMY (DOKYCyBaHHI Ha
aHaJi31 eMOIIHO-TICUXONOTIYHAX (DAaKTOPiB ICTOPUIHMX MPOIIECIB 1 MiIBUIIEHH] BITMBOBOCTI
OCMHUCJICHHSI OKPEMHUX SIBHUII[ i YHHHUKIB, SIKI PO3TOPTAIOTHCS B MEHTAJILHO-KYJIBTYPHOMY TOpPH-
30HTI MUHYIIOr0. CHCTEMa ICTOPUYHO-aHTPONIOJIOTYHHX JAMCLUILIIH, siKa c(opMyBajiacs y Teo-
PETUYHOMY TIPOCTOPI TYMaHITapHOI cepu cydacHOi Piocodii icTopii, yTBOPIOE KOMIUICKCHHI
IHTENeKTYaTbHUHN TPOCTIp, SIKMH BKIIIOYA€ TPU KOTHITHBHI PiBHI: IICHXOJIOTIYHO-KYIBTYPHHMA,
CBITOIVISITHO-KYJIBTYpHHI 1 MEeHTaIbHO-JieMorpadiuynuii. [IcHXoaoriuHO-KYIBTYpHU piBEHb
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