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Abstract. The research relevance is determined by rapid development of information technologies
and need for adequate translation of highly dynamic English information technology terminology
into Ukrainian, which requires transitioning outside of formal lexical correspondence to ensure
cognitive equivalence. The study aimed to conduct a comprehensive investigation of potential of
frame analysis as a tool for linguistic-cognitive modelling in translation of information technology
terminology. Reliability of results obtained was ensured by use of general scientific and linguistic
methods: descriptive method, contextual-interpretative analysis, frame-based modelling,
contrastive analysis, and corpus linguistics approaches. Based on an analysis of a bilingual parallel
corpus extracted from official documentation of Blender software, relevant features of technical
texts were interpreted, and frame structures of selected terms from domains of 3D modelling
and animation were reconstructed and compared. The main focus of the study was assessment
of cognitive equivalence and identification of implicit conceptual discrepancies between source
and target languages. The study established that established information technology vocabulary,
particularly within geometric, temporal, and interface-related domains, demonstrates a high level
of frame correspondence and structural stability in target language. Conversely, translation of
innovative, multi-component, and procedurally oriented terms frequently results in significant
cognitive asymmetries. Frame shifts were disclosed primarily in loss of procedural characteristics,
alteration of functional syntax through passive verb constructions, and unjustified transference of
digital instrument concepts into tangible physical domains. Fundamental criteria for preservation
of conceptual integrity of multiword terms by accurately synthesising constituent frame slots were
established. Practical significance of the study conducted was primarily by the possible use of results

Suggested Citation:
Bondar, M. (2025). Linguistic-cognitive modelling of IT-terms in translation: Frame-based
approach. International Journal of Philology, 29(4), 41-53. doi: 10.31548/philolog/4.2025.41.

“Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
BY

Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0009-0002-3386-6233
https://philologicalscience.com.ua/en

Linguistic-cognitive modelling of IT-terms in translation...

in systematisation and refinement of approaches to domain-specific lexicography, improvement of
professional training of technical translators, and integration of structured conceptual networks

into neural machine translation systems

Keywords: cognitive equivalence; conceptual mapping; 3D modelling nomenclature; domain-

specific vocabulary; procedural semantics

Introduction
development of
technologies (IT), digitalisation of a range of
spheres of industry, and globalisation of pro-
fessional communication drive further forma-
tion and updating of IT terminology. English
is a predominant language of origin of inno-
vative terms, rapidly disseminating in interna-
tional scientific and technical discourse, thus
necessitating adequate reproduction in oth-
er languages, including Ukrainian. Under the
aforementioned conditions, translation of IT
terminology exceeds the scope of lexical corre-
spondence, thus transforming into a complex
cognitive process associated with transfer of
specialised knowledge, procedures, and con-
ceptual methods. However, use of general or
formally similar equivalents often causes se-
mantic simplifications, frame shifts, or loss of
functional and procedural characteristics of a
highly dynamic vocabulary.

Contemporary terminological and trans-
lation studies emphasise that adequate trans-
lation should reproduce underlying structure
of conceptual knowledge embedded in a term
rather than be limited to dictionary equiva-
lents. To address such cognitive asymmetries,
frame analysis has been proposed as a funda-
mental part of translation process. According
to J.F. Nwachukwu (2024), methodological
frameworks integrate frames into every stage
of translation of pragmatic texts, moving trans-
lation into a conceptual plane of the text and
supporting consistent decision-making strat-
egies. Pre-translation frame modelling can
be used to demonstrate knowledge and struc-
ture concepts before actual linguistic transfer

Continuous information
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occurs. As established by O. Czulo et al. (2019),
assessment of semantic similarity outside the
scope of forms is facilitated by frame semantic
evaluation models. The researchers empha-
sised that such models compare source and
target language at frame levels to ensure cog-
nitive equivalence, which is crucial for modern
evaluation. Preservation of such frame struc-
tures is a critical criterion for successful trans-
lation, as formal correspondence omitting cog-
nitive roles often provides partial or complete
loss of meaning.

Theoretical foundation of frame analysis
extends outside the scope of structural lin-
guistics, functioning as a critical framework
for discourse analysis and cognitive modelling.
Following H. Rishniak (2021), frames oper-
ate as complex social and cognitive structures
that organise knowledge and govern interpre-
tation of specialised texts. The study further
demonstrated that these cognitive structures
are essential for aligning source language in-
tent with target reader’s comprehension. Ac-
cording to T.A. Van Dijk (2023), frame analysis
is critical for analysis of meaning construction
and formation within specific communicative
contexts, including professional and technical
discourses. The study highlighted how contex-
tual framing directly dictates the pragmatic
interpretation of specialised terminology. Such
cognitive organisation is further supported by
N. Hinrichs et al. (2022), suggesting that hu-
man comprehension of complex, abstract sys-
tems relies on fundamental physical and spatial
frames. The authors concluded that embodied
metarepresentations serve as the primary




cognitive bridge for understanding intangible
digital concepts. Furthermore, S. Vicari (2023)
also concluded, that in specialised communica-
tion, frame semantics can be used to study how
collective action in specialised communication,
frame semantics can be used to study how col-
lective action and procedural sequences are lin-
guistically encoded. As argued by H. Hamamo-
to (2023), the translation of such structures
requires the transformation of culturally or
domain-specific concepts to provide proper
translation equivalence in the target language.
The researcher highlighted that failing to adapt
these conceptual frames inevitably leads to
pragmatic failure in cross-lingual communi-
cation. Following M.I. Sevastiuk (2023) cogni-
tive modelling of discourse demonstrates that
frames are heavily utilised to render specific
strategies and functional roles. Consequently,
the study confirmed that isolated term trans-
lation is fundamentally inadequate for highly
contextualised communication.

Application of frames to specialised vo-
cabulary is primarily implemented through the
Frame-Based Terminology (FBT) approach. Re-
searchers P. Faber & M. Cabezas-Garcia (2019)
established that this approach models spe-
cialised knowledge from individual terms to
complex conceptual frames. Their findings re-
vealed underlying conceptual structures that
translators must transfer to ensure technical
accuracy. Although highly dynamic IT domain
remains underexplored from this perspec-
tive, D. Hitcheva (2025) demonstrated that
the translation of specialised domains with
similar properties, such as building materials
or transport logistics, can be successfully ana-
lysed using frame-based terminology. The au-
thor’s research validated the use of cognitive
methods to address highly specific translation
problems across various applied fields. Accord-
ing to R. Resi (2024), frame-based methods can
be used to detect and address terminological
gaps between languages. The researcher noted
that identifying these conceptual mismatches
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serves as a reliable guide for formulating ef-
fective translation strategies for challenging
terms. Lastly, T. Maslova & S. Fedorenko (2022)
concluded that this methodology is particularly
well-suited for the analysis of specialised units
in multidisciplinary texts. They highlighted its
utility in the creation of conceptual networks of
events, processes, and objects, which perfectly
correlates with the highly procedural nature of
IT discourse.

Consequently, absence of theoretically
grounded cognitive models forces translators
to rely on intuitive or non-standardised solu-
tions, increasing risk of terminological varia-
bility and cognitive inconsistency. By building
IT-specific frames that correlate roles, process-
es, and tools, it becomes possible to analyse
both terminology and cognitive equivalence of
translation. The study aimed to substantiate
the potential of frame analysis as a tool for lin-
guistic-cognitive modelling in the translation
of IT terminology.

Materials and Methods

The empirical material for this study incor-
porated a selected sample of sentences ex-
tracted from official bilingual documentation
of Blender software (Blender Translate, n.d.).
This specific source was selected due to a sub-
stantial concentration of innovative, highly dy-
namic IT terminology related to 3D modelling,
computer graphics, and animation. Terminolo-
gy within this specialised domain is frequently
multi-component and strictly associated with
specific digital instruments and procedural
actions, which necessitates an in-depth cog-
nitive approach to translation. Selected Eng-
lish-Ukrainian dataset is an optimal founda-
tion for evaluation of cognitive equivalence
of translation decisions, as standard lexico-
graphic resources often fail to capture complex
functional characteristics inherent in such do-
main-specific vocabulary.

To facilitate a systematic analysis, the re-
search data was initially compiled into a local
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bilingual parallel corpus. The text extraction
procedure involved conversion of “.po” (Port-
able Object) software localisation files into a
structured bilingual format using. Following
extraction, raw linguistic data was subjected
to a cleaning process to eliminate non-linguis-
tic technical artefacts, including markup tags,
formatting syntax, and HTTP links, thereby
ensuring a corpus of plain text. Sentence-level
alignment of the English source texts and their
corresponding Ukrainian translations was sub-
sequently performed utilising the NOVA Text
Aligner software. Identification and selection
of specific terms for the frame analysis were
conducted through a comparative filtering
process using VESUM platform (the Large Elec-
tronic Dictionary of Ukrainian). This methodo-
logical step was used to isolate highly special-
ised and innovative IT terms that are absent
from or inadequately represented in standard
general dictionaries.

Overall research methodology was based
on a combination of descriptive method, con-
textual-interpretative analysis, frame-based
modelling, and contrastive analysis. FBT
framework, which was also used by P. Faber &
A. Reimerink (2019), analytical procedure was
conducted in sequential stages. Initially, a con-
textual-interpretative analysis was used to as-
certain the determine conceptual meaning of
selected terms within authentic technical dis-
course. Subsequently, frame-based modelling
was applied to reconstruct cognitive structures
of terms in both source and target languag-
es. This involved creation of domain-specific
frames and mapping of semantic roles of each
term, such as agent, instrument, or process of
modification, which included “tool function”,
“structural relation”, “temporal”, “deforma-
tion”, “structural relation”, “manipulation”,
“UI” frames (Sullivan, 2023).

To ensure consistency of application of
this framework, cognitive mapping procedure
was used for systematic decomposition of each
term into constituent frame slots. A standard
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procedural frame within the 3D modelling do-
main typically comprises a minimum of four
obligatory slots: agent (user or automated sys-
tem initiating the action), target (digital en-
tity being manipulated, such as a polygon or
vertex), instrument (specific algorithmic tool
or interface element employed), and result (al-
tered geometric or temporal state). Conversely,
entity-based frames rely on structural slots, ex-
plicitly defining part-whole relationships, spa-
tial orientation, and hierarchical dependencies
within software architecture. By formally cat-
egorising extracted terminology into specific
frame typologies prior to contrastive analysis,
methodology mitigates subjective bias and es-
tablishes a verifiable matrix for further assess-
ment of whether target language equivalent
activates an identical configuration of cogni-
tive slots. A contrastive analysis was used to
compare frame structures across two languag-
es. Comparative stage aimed to determine de-
gree of cognitive equivalence and identify any
implicit conceptual discrepancies, frame shifts,
or losses of procedural characteristics resulting
from translation process, as utilised in similar
studies by I. Zakaria (2017) and R. Resi (2024).
Methodological validity of frame identifica-
tion in bilingual texts is based on corpus linguis-
tics approaches, which provide empirical data
for analysis of framing practices across begin-
ner level and proficient translators (Pan, 2020).
Extraction of semantic frames from special-
ised corpora serves a dual purpose: it is used
in the translation process and provides struc-
tured data for lexicographic purposes (Sdnchez
Céardenas, 2024). In contemporary compu-
tational terminology, frame-based meaning
representation of multiword terms requires
alignment and structuring to be effective in
technical digital dictionaries (Giacomini, 2018;
Giacomini & Schifer, 2020). To manage this
complexity, advanced term dictionary automat-
ic extraction algorithms, including those based
on bidirectional long short-term memory (BiL-
STM) neural networks, are increasingly utilised




to isolate relevant vocabulary from extensive
text datasets before cognitive analysis is ap-
plied (Liu, 2025). Although the present study
relies on a manually curated parallel corpus of
Blender documentation, methodological prin-
ciples underlying alignment and frame map-
ping are consistent with these computational
frameworks. By adopting such corpus-based
methodologies, the study ensured that identi-
fied terminological gaps and frame shifts rep-
resent systemic linguistic phenomena rather
than isolated translational errors.

Results and Discussion
Application of the frame-based approach to
linguistic-cognitive modelling of IT terminol-
ogy translation was verified on compiled bi-
lingual corpus. Evaluation primarily addressed
semantic accuracy of translation and preser-
vation of conceptual frame structure within

Bondar

target language. The empirical sample, com-
prising 17 bilingual sentences extracted from
official Blender documentation (Blender Trans-
late, n.d.), encompasses a diverse spectrum of
terms associated with 3D modelling, anima-
tion, and graphical manipulation instruments.
Frame analysis of these specific units reveals
a complex hierarchy of conceptual domains,
where each term performs a highly specific
role related to structure, function, or modifi-
cation process of digital objects. Extracted data
demonstrates both a high degree of cognitive
equivalence in certain instances and notable
semantic discrepancies in others, confirming
that terminology functions not as isolated lexi-
cal units, but as elements of broader conceptual
networks (LHomme, 2018). The complete da-
taset, including the English source terms, their
Ukrainian translations, and identified semantic
frames, is presented below (Table 1).

Table 1. Selected sample of sentences

No. Source and target language sentence (English-Ukrainian)

Add an armature with a chain of bones

Selected term frame

Tool function — structural

[lomaeThcst apMaTypa 3 JIAHLIIOTOM KiCTOK

relation, frame shift

Skin the mesh to the armature using weight painting

Structural relation,

ITokpMBaeTHCS CITTIO apMaTypa 3a AOIIOMOTI0I0 Majll0BaHHSI BaroMOCTel]

polygonal surface,
frame is equal

Rigging often involves using one or more of the following features

Tool function - general

3 OcHaIlleHHs YacTo Iepe6avae BUKOPUCTAHHS OfHi€l
yy GisbIe 3 HACTYMHUX QYHKIi

operation, frame shift —
loss of animation specifics

First, in the Timeline, or other animation editors, set the frame to 1

4 Criepiiry, Ha yacoutiHii a6o B iHIOMy pefakTopi aHimarrii
YCTaHOBITh KaJp sK 1

Temporal, frame is equal

Lattice or commonly called deformation cage outside of Blender

5 PeuriTka a60 3a3Buyait Ha3MBaETHCS KITITKO Aedopmairii
3a Mexxamu Blender

Deformation - structural
relation, frame shift

Mirrors the vertices displacement from their base position

Structural relation,

J3epKaauTh 3MillleHHsI BePIIMH BiTHOCHO iX 6a30B0i mo3uiii frame is equal
. Rate of subdivision in the axes Geometry manipulation,

YacToTa HigImomiIeHHs 110 0CSIX frame is equal

Example of an Exposure node Light manipulation -

8 photography, frame is
[puknag BUKoOpucTaHHS By3na «Ekcrio3uigisi» partially equal

Mesh skin weighting is used to control how much
9 a bone deforms the mesh of a character Deformation weight —

BuBa)kKyBaHHS CiTHOBOTO IIOKPUBY BUKOPUCTOBYETHCS
LIS KepYBaHHSI TUM, HACKiIbKM KicTKa fedopMye CiTh mepcoHaxka

surface, frame shift
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Table 1. Continued

Source and target language sentence (English-Ukrainian) Selected term frame

10 Animating with Grease Pencil Drawing tool,
AnimyBanHs 3a fonomoroio HapucHoro OsiBus frame is equal
When enabled, Blank keyframe will be created on all layers,
not only the active one L .
11 : . = . Animation, frame is equal
I[Tpu yBiMkHeHH] ITycTuit KIoukagp Gyzie CTBOPEHO Ha BCix 1Iapax,
a He JIMIe Ha aKTMBHOMY
Removes any faces in current selection .
12 : " . Geometry, frame is equal
Buutyuae 6yp-sKi rpaHi y IOTOYHOMY BUGPaHH]
Each normal will be an interpolation between its original value
13 and the direction to the target Light geometry,
KoskHa HOpMasIb Gyne iHTeprossIieo MixX ii opuriHaTbHMM 3HAUEHHIM frame is equal
Ta HAIPSIMKOM Ha LIiTb
N-gon face having its center dot inside another face .
14 . - " - Geometry, frame is equal
I'panb N-GiuHMKa Mae ii LeHTpaJbHy TOUKY BCepeaMHi iHIIOI rpaHi
If a metaball has Negative influence the meta is not visible
in the 3D Viewport, only the surrounding circles are shown .
15 R Influence, frame is equal
SIkuo meTaxkysisa Mae BIunB Negative, TO MeTa He € BULUMUM
y 3D OrnsigBikHi — 3D Viewport, TOKa3y0ThCS INIIEe OTOYYBaIbHi KiJbIs
16 Recalculate and clear the offset transform of the hook Deformation control —
TTepepaxoBYeThbCS T 3UMIIAETHCS 3CYB TPaHCPOPMYBaHHS rayka physical object, frame shift
The Gimbal gizmo in this rotation mode shows a set of three orthogonal
axes in which the Z axis goes along the defined rotation axis, i.e., it
points towards the direction defined by the (X, Y, Z) point . .
" B . , UI manipulator, frame is
17 Tizamo Gimbal y ubomy pexkumi o6epTaHHs oKa3ye Habip TPhOX equal
OPTOTOHAIBHMX OCEJA, B SIKOMY BiCh Z IIPOXOAUTH Y3LOBX BUSHAUEHOT
oci 06epTaHHs, TOOTO BOHA BKa3ye Y HAMIPSIMKY,
BU3HaueHOW (X, Y, Z) cupsAIMyBaHHIM

Source: compiled by the author based on Blender Translate (n.d.)

Based on the comparative results outlined
in the table, a substantial proportion of es-
tablished IT vocabulary demonstrates a full or
high level of frame correspondence in Ukrain-
ian translation. This cognitive equivalence is
predominantly observed within geometric,
temporal, and interface-related conceptual
domains. For instance, terms such as “mesh”
(«ciTb» [sit]), “vertices” («BepummHM» [vershy-
ny]), “faces” («<rpani» [hrani]), and “N-gon face”
(«<rpanb N-6iunmka» [hran N-bichnyka]) con-
stitute the core of a structural frame, wherein
an object is conceptualised as an aggregation
of stable geometric components. Translation
of these units strictly maintains the primary
cognitive schema and structural imagery, there-
by supporting absolute frame equivalence be-
tween English and Ukrainian concepts. Simi-
larly, temporal and procedural terms, including
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“Timeline” [chasoliniia]) and
“Blank keyframe” («mmycTumit kimoukaap» [pus-
tyi kliuchkadr]), successfully reproduce func-
tional purpose and temporal axis without any

(«gacomniHis»

contextual simplification. Furthermore, spatial
modification parameters such as “subdivision”
(«migmopinenHs» [pidpodilennia]) and “normal”
(«<HopMasb» [normal]) activate stable mathe-
matical frames that seamlessly transfer into tar-
get language. As mentioned by I. Zakaria (2017),
preservation of these systemic relations and
roles within their respective frames constitutes
the foundation for determination of transla-
tion success, ensuring conceptual integrity
and pragmatic accuracy of technical discourse.

Outside the scope of geometric and tem-
poral structures, analysis highlights successful
translation of terms that rely on interdiscipli-
nary conceptual borrowing and metaphorical
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framing. A prominent example is term “Ex-
posure node”, which originates from photo-
chemical frame of traditional photography
but is digitally repurposed to control light in-
tensity algorithms in rendering. The Ukrainian
translation, «By3on “Excriosutiiga”» [vuzol “Ek-
spozytsiia”], exhibits a partial but highly func-
tional frame equivalence. While it retains core
meaning of light manipulation, inclusion of the
node concept integrates it into a programmat-
ic, node-based workflow frame characteristic
of contemporary shading environments. Simi-
larly, term “Grease Pencil” activates a specific
drawing tool frame, conceptually transferring
the physical affordances of a 2D writing instru-
ment into a 3D spatial interface. Translation
«Hapucuuit OniBenb» [narysnyi olivets] repro-
duces this metaphorical frame, preserving both
functional role of the instrument and its intui-
tive conceptualisation for the user.
Furthermore, a comprehensive evaluation
of cognitive equivalence is correlated with ter-
minological verb collocations, which frequently
affect specific procedural frames within techni-
cal instructions. This phenomenon is notable in
Sentence 2, where the English source text uses
the phrase “Skin the mesh to the armature”.
In this context, “skin” functions as an active
procedural verb, establishing an instrumental
frame of binding digital geometry to an under-
lying skeletal structure. Ukrainian translation,
«IToKpUBAETHCS CITTIO apMaTypa» [pokryvaiet-
sia sittiu armatura], introduces a shift in syn-
tactic and cognitive framing. By transforming
an active procedural command into a passive
description of a state, the target language text
displaces primary slot of the Agent and alters
hierarchical relationship between mesh and ar-
mature. Consequently, while structural compo-
nents («ciTb» [sit], «<apmaTypa» [armatura]) are
translated with high lexical fidelity, procedur-
al frame of the instructional sentence is com-
promised, shifting user’s cognitive focus from
executing a specific 3D modification technique
to observation of a spatial relationship. This
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demonstrates that preservation of cognitive
equivalence of IT discourse requires transla-
tors to align not only isolated nouns but entire
functional syntax of the operational frame.
Another notable category identified with-
in the dataset encompasses interface manip-
ulators and parametric influence frames. The
term “Gimbal gizmo” belongs exclusively to
the “User Interface (UI) manipulator” frame,
where primary cognitive slots represent axes
of manipulation and direct user interaction.
Transliterated retention of the term as «I'izmo
Gimbal» [Hizmo Gimbal] in Ukrainian sustains
specific interaction frame without attempting
an artificial, and potentially confusing, con-
ceptual localisation. By retaining established
internationalism, translation preserves exact
Ul affordances. Furthermore, term “meatball”
combined with “Negative influence” activates a
mathematical and spatial field-of-effect frame.
The translation «meTtakynst mae BIMB Nega-
tive» [metakulia maie vplyv Negative] maintains
functional frame by reproducing interaction of
the object with digital environment and subse-
quent rendering parameters. These instances
indicate that for highly specific interface ele-
ments and mathematical rendering concepts,
direct phonetic borrowing or the utilisation
of established transliterations often provides
higher frame stability than descriptive linguis-
tic calques, ensuring the immediate cognitive
recognition required in technical workflows.
In addition to single-word units and inter-
face manipulators, frame-based analysis of the
dataset exposes distinct translation behaviours
concerning multiword and compound IT terms.
For instance, term “Blank keyframe” (Sentence
11) is used as a compositional frame combin-
ing a temporal coordinate (“keyframe”) with a
defined parametric state (“blank”). Ukrainian
translation «ITyctuit wioukagp» [pustyi Kkli-
uchkadr] preserves this compositional logic,
ensuring that both temporal axis and absence
of animation data are cognitively mapped
without distortion. Conversely, translation of
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complex procedural instructions, such as “clear
the offset transform” (Sentence 16) translat-
ed as «3UYMINAETHCS 3CYB TpaHCHOPMYBaHHSI»
[zchyshchaietsia zsuv transformuvannia], re-
vealing intrinsic difficulties in handling em-
bedded procedural frames. English source term
“offset transform” defines a highly specific
mathematical displacement within a coordi-
nate system. Corresponding translation «3cyB
TpaHchopMyBaHHSI» [zsuv transformuvannia]
manages to retain core geometric parameters;
however, utilisation of verb «3umimaeTbcs»
[zchyshchaietsia] introduces an incompatible
physical maintenance frame into a mathemati-
cal operation. A frame-based translation would
necessitate a verb activating a “data reset” or
“parameter nullification” frame, rather than
physical removal. Such instances underscore
the fact that within highly specialised 3D mod-
elling environments, conceptual integrity of
multiword terms is dependent on accurate syn-
thesis of constituent frame slots.

Conversely, the analysis reveals a series of
terms where the translation is accompanied by
significant frame shifts, primarily caused by
loss of procedural and functional characteris-
tics. For instance, the term “rigging” activates
a specific procedural frame concerning the
preparation of a digital model for animation,
encompassing creation of bones and hierar-
chical linkages. However, Ukrainian equivalent,
«ocHauleHHs» [osnashchennia], shifts the con-
ceptual model towards a general technical no-
tion of hardware assembly, unable to represent
domain-specific functions of motion control. A
comparable cognitive asymmetry can be noted
in translation of multi-component term mesh
“skin weighting” as «BMBasKyBaHHSI CiTbOBOTO
MOKpUBY» [vyvazhuvannia sitovoho pokryvu].
Although the structural imagery is partially
retained, cognitive focus is displaced onto a
material plane, thereby weakening procedur-
al aspect of assigning deformation weights.
Another prominent category of cognitive dis-
crepancies involves unjustified transference of
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specialised digital instrument concepts into
physical domains. Specifically, within the con-
text of 3D animation, the term “armature”
functions as a technical frame denoting a skel-
etal structure for motion control; nevertheless,
literal translation «apmarypa» [armatura] ac-
tualises a construction frame (metal reinforce-
ment), effectively overlaying a dynamic anima-
tion instrument into a static physical material.
Similarly, terms such as “lattice” (an auxiliary
deformation grid) and “hook” (an instrument
for local deformation control), translated re-
spectively as «pemriTka» [reshitka] and «radok»
[hachok], forfeit their primary dynamic frame of
influence, which structurally comprises a mech-
anism, an area of effect, and a deformation re-
sult. Ukrainian equivalents activate concepts
of tangible physical objects, entirely omitting
deformation procedure and the functional pur-
pose of instruments within digital environment.

The persistent cognitive asymmetries ob-
served in translation of terms such as “arma-
ture” and “rigging” expose a broader systemic
vulnerability in standardisation of Ukrainian
IT terminology. In this context, the discussion
of the obtained results reveals profound cor-
relations with recent studies in cognitive lin-
guistics. For instance, N. Hinrichs et al. (2022)
explored the concept of embodied metarep-
resentations in cognitive systems. The study
addressed how human comprehension of com-
plex, abstract systems relies heavily on funda-
mental physical and spatial frames. The results
of the study correlate with presented findings
regarding the successful translation of meta-
phorical IT terms such as “Grease Pencil” and
“Exposure node”. Data and results of present-
ed study also confirm that translation achieves
optimal equivalence only when it meticulously
preserves that specific metaphorical framing
derived from physical world experiences.

Study by D. Hitcheva (2025) explored solu-
tions for the issue of translation associated
with terminological verb collocations in tech-
nical domains. The author found that active




procedural verbs dictate the activation of spe-
cific operational frames, and their syntactic
mistranslation alters the entire cognitive struc-
ture of an instruction. Presented results regard-
ing translation of the phrase “Skin the mesh”
corroborate this finding. Presented results cor-
relate with the conclusion of D. Hitcheva (2025)
that preservation of functional syntax of oper-
ational frame is as critical as aligning isolated
nouns, which is evident in presented dataset
where an active procedural command was shift-
ed into a passive description.

In a broader cognitive context, K. Sulli-
van (2023) investigated theoretical architecture
of framing by delineating three distinct but in-
terconnected levels: linguistic, cognitive, and
discursive. The study concluded that discrepan-
cies or alterations at the foundational linguistic
level inevitably cascade, causing misalignments
in cognitive representation and subsequent
professional communication. Presented em-
pirical findings substantiate this multi-level
framing model. Obtained results correlate with
K. Sullivan (2023), as analysis of terminological
verb collocations, specifically shift from an ac-
tive procedural command (“Skin the mesh”) to
a passive state description, demonstrates that a
minor syntactic alteration at the linguistic level
fundamentally disrupts the cognitive frame of
the user, shifting focus from executing a spe-
cific 3D modification technique to observing a
spatial relationship.

Investigating multiword terms, J]. Ro-
jas-Garcia (2025) analysed variables for knowl-
edge representation in specialised translation.
The author revealed that misaligned semantic
domains of adjectives, nouns, and governing
verbs within compound terms inevitably re-
sult in hybrid frames that obstruct accurate
knowledge representation. Presented findings
regarding complex procedural instructions
demonstrate identical translation behaviours.
Conclusions presented in the study and by J. Ro-
jas-Garcia (2025) fully correlate, as introduc-
tion of an incompatible physical maintenance
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verb into a mathematical operation (“clear the
offset transform”) in presented dataset con-
firms fragility of embedded procedural frames.

In a related context, J.F. Nwachukwu (2024)
addressed theoretical modelling of translation
process. The study determined that integration
of frame analysis into every stage of pragmatic
text translation shifts the focus from direct lin-
guistic equivalents to recreation of operational
logic of the subject matter. This correlates with
presented observation that pre-translation
frame modelling is a necessary competency.
The conclusion of J.F. Nwachukwu (2024) cor-
relate with presented results, as analysis of
procedural terms such as “rigging” proves that
traditional equivalence-based models are inad-
equate for highly dynamic technical domains.

T. Maslova & S. Fedorenko (2022) ad-
dressed cognitive approach to the interdis-
ciplinary research of terminology. The study
concluded that documentation of conceptual
network provides cognitive context required
to select accurate equivalents. Presented study
confirms this premise, demonstrating that al-
phabetised, bilingual glossaries frequently fail
to capture the multi-dimensional nature of IT
nomenclature. Presented results and the study
by T. Maslova & S. Fedorenko (2022) correlate,
as transitioning to frame-based dictionaries is a
viable solution to prevent terminologists from
prioritising formal linguistic alignment over ac-
curate conceptual mapping.

B. Sanchez Cardenas (2024) studied the
extraction of semantic frames from special-
ised corpora for lexicographic purposes. The
study demonstrated that systematic frame ex-
traction provides the empirical data required
to construct advanced technical dictionaries.
These results are consistent with presented ap-
proach. Presented study supports the findings
of B. Sanchez Cardenas (2024), as manual frame
extraction from the Blender corpus proves that
explicitly defining obligatory frame slots, such
as the agent, instrument, and procedural result,
is essential for capturing technical terminology.
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The study by R. Resi (2024) investigated the
management of terminological gaps between
languages using concept systems and frames.
The author concluded that frame-based meth-
ods are highly effective for detecting and bridg-
ing conceptual mismatches. These findings ful-
ly align with presented results, confirming that
frame shifts cause significant cognitive asym-
metries between English and Ukrainian IT texts.
It is reasonable to agree with R. Resi (2024),
whose empirical data demonstrate that without
mapping conceptual integration, translators
fail to preserve procedural integrity, leading to
the unjustified transference of digital concepts
into tangible physical domains.

Analysing translation from a different
perspective, A. Bondarenko (2022) addressed
the features of frame interpretation across dif-
ferent language pairs. The study determined
considerable variability that frequently results
in conceptual mismatches if the underlying do-
main logic is ignored. This mirrors presented
findings regarding the superficial lexical cor-
respondence found in the translation of terms
such as “lattice” and “hook”. Conclusions cor-
relate with the study by A. Bondarenko (2022),
as the literal translation of these units serves
as an example of domain logic ignorance, where
dynamic mechanisms are incorrectly actualised
as static tangible objects.

In the context of automated natural lan-
guage processing, Y. Moslem et al. (2023) ad-
dressed domain terminology integration into
machine translation by leveraging large lan-
guage models (LLMs). The study determined
that successful integration is fundamentally
dependent on accurate conceptual framing.
Presented analysis highlights the cognitive vul-
nerabilities inherent in translation algorithms.
Presented results correlate with Y. Moslem et
al. (2023), as automated systems frequently
default to conceptually inaccurate nomina-
tive equivalents, which requires integration of
domain terminology directly into the training
architectures of translation models. Lastly,
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F. Liu (2025) studied term dictionary automatic
extraction algorithms based on BiLSTM neural
networks. The study concluded that such auto-
mated systems are highly efficient in isolating
and processing relevant vocabulary from mas-
sive datasets. While presented study relies on
a manually curated dataset, the data correlates
with F. Liu (2025) regarding the future scalabil-
ity of frame analysis. Combining computational
terminology extraction with automated frame
mapping can be used to verify whether the
cognitive asymmetries observed in this sam-
ple represent universal linguistic phenomena
across the entirety of the IT domain.

Despite conclusive nature of observed
frame shifts and cognitive discrepancies, it
is necessary to acknowledge methodological
limitations of presented study. Empirical sam-
ple, while representative of conceptual com-
plexity inherent in 3D modelling discourse, is
restricted to a manually curated dataset ex-
tracted from a single software documentation
source. Qualitative, contextual-interpretative
nature of manual frame analysis demonstrates
specific terminological mechanisms; howev-
er, it limits immediate scalability of findings
across entirety of IT domain. A prospective
direction for future research must therefore
encompass automated term extraction algo-
rithms, such as those utilising BiLSTM neu-
ral networks, to isolate and process relevant
vocabulary from larger, multidisciplinary da-
tasets. Combination of large-scale computa-
tional terminology extraction with automated
frame mapping can be used to verify whether
cognitive asymmetries observed in the Blend-
er documentation represent universal linguis-
tic phenomena across different sub-domains
of information technology and across diverse
language pairs.

Conclusions
Conducted research on the translation of IT
terminology from the perspective of linguis-
tic-cognitive modelling demonstrates that




traditional lexical-equivalent approaches are
insufficient for adequately reproducing the
meaning of specialised terms in the highly dy-
namic field of information technology. Absence
of an orientation towards the cognitive struc-
ture of a term inevitably leads to frame shifts,
the simplification of procedural characteristics,
and a critical loss of conceptual integrity, which
subsequently impedes professional communi-
cation. use of the FBT approach provides a sys-
tematic methodology for modelling of transla-
tion process, confirming that translation of IT
terms must be approached as reconstruction of
a conceptual model rather than a simple opera-
tion of linguistic substitution.

Empirical analysis of English-Ukrainian
parallel corpus, extracted from 3D modelling
and animation documentation, revealed varying
degrees of cognitive equivalence. Established
IT vocabulary, particularly terms associated
with geometric, temporal, and interface-related
conceptual domains, demonstrated a high level
of frame correspondence and structural stabil-
ity in target language. Conversely, innovative,
multi-component, and procedurally oriented
terms proved to be highly problematic. Transla-
tion of these specific units frequently resulted
in cognitive discrepancies, including displace-
ment of central frame slots, omission of proce-
dural components, and unjustified substitution

Bondar

of a specialised technical frame with a general
or physical concept.

Consequently, approach
serves as a highly effective analytical instru-
ment for assessment of cognitive equivalence
and detection of implicit terminological gaps
between languages. Relevance of study results
is determined by practical value for compila-
tion of domain-specific glossaries, standardisa-
tion of Ukrainian IT terminology, and potential
integration of structured conceptual networks
into neural machine translation systems. Fur-
thermore, these results establish a foundation
for the formulation of theoretically grounded
translation strategies. A prospective direction
for future research involves expansion of pres-
ent analysis to encompass larger, multidiscipli-
nary corpora of technical documentation and
exploring automated methods for extracting
semantic frames to further refine lexicographic
and translational methodology.

frame-based
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JIiHrBo-KOrHiTUBHE MO e/t0BaHH:A IT-TepMmiHiB y nepekJiazi:
(dpeitmoBuii migxin

Muxkwuta Bongap

AcmipaHT

YkpaiHncbkuii [lepskaBHMI YHiBepcuTeT iMmeHi Muxaiina JIJparoMaHoBa
01601, Byn. [Iuporosa, 9, m. Kuis, Vkpaina
https://orcid.org/0009-0002-3386-6233

AHoOTaunisg. AKTyaJbHICTh [NOCTIIKeHHS 3yMOBJIEHA CTPIMKMM pPO3BUTKOM iH(opMaliiHmx
TEXHOJIOTi}i Ta MOTPe60I0 B aIeKBATHOMY ITE€PeKIa/li BUCOKOAMHAMIUYHOI aHIJIOMOBHOI TepMiHOJIOTi1
iHpopmaniifHMX TEeXHOJOTi/i yKpaiHChKOI MOBOIO, IO BMMAra€ BUXOOY 3a Mexi dhopManbHOL
JIeKCMYHOI BiAmoBimHOCTI 3amJis 3a0e3ledyeHHs] KOTHITMBHOI eKkBiBajeHTHOCTI. MeTa po6oTu
ToJisirajia y KOMIUIEKCHOMY IOCTiIKEHHI MOXIUBOCTEl (GpeiiMoBOTO aHasi3y SIK iHCTpyMeHTa
JIIHIBO-KOTHITMBHOTO MOJ@TI0BAHHS ITif] Yac repeksiaLy TepMiHoIorii iHpopMaiiiHMX TEXHOJOTIA.
Il mOCSATHEHHST MOCTABJIEHOI METU BMKOPUCTAHO TaKi METOIM: OMMUCOBMIL, KOHTEKCTYaJIbHO-
iHTeprpeTaTUBHMIA, GpeiiMoBe MOAEMIOBAHHS, 3iCTaBHMII aHasi3, a TAKOX MiAXOAY KOPITYCHOI
niHrBicTMky. Ha ocHOBI aHasi3y IBOMOBHOTO MapaiebHOTO Kopmycy, copmMoBaHOTo 3 odiliitHOT
MOKYMEeHTallii TporpaMHOro 3abesneueHHst Blender, peKoHCTpyiioBaHO Ta 3icTaBiaeHo GhpeiiMoBi
CTPYKTYpM BimiGpaHuX TepMiHiB i3 ramyseit 3D-MopenioBaHHs Ta aHiMallii. BcraHoBIeHO, 11O
ycTajieHa JieKcuKa iHbopMalliiiHuX TEXHOIOTiit, 30KpeMa B MeXXaxX reOMeTPUUHUX, TEMITOPaTbHUX
Ta iHTepdeiiCHUX TOMeHiB, IeMOHCTPY€E BUCOKMI piBeHb (DpeiiMOBOi BiIIIOBiAHOCTI Ta CTPYKTYPHOT
cTabibHOCTI B MOBi mepeknany. HaToMicTs mepekian iHHOBAIlifiHMX, 6araTOKOMIIOHEHTHUX Ta
MPOLIeTyPHO OPi€HTOBAHMX TEPMiHiB YaCTO MPU3BOAMUTH IO 3HAYHUX KOTHITMBHUX aCUMETPiii.
®peiiMOBi 3CyBU BUSIBJISIIOTBCS HacaMIlepel y BTpaTi MpOLEIYPHUX XapaKTepUCTUK, 3MiHi
(dbyHKIIiOHANIBHOTO CMHTAKCUCY 4Yepe3 IMacUBHI MHi€CaiBHI KOHCTPYKIii Ta HeBUIIpPaBAAHOMY
repeHeceHHi KOHLENTiB MG POBUX iHCTPYMEHTIB y MaTepiaiibHy Gi3MuHy II0OMMHY. BusiBiieHo, 10
KOHIIEITYya/IbHa IiJTiCHiCTh 6araTOKOMITOHEHTHMX TEPMiHiB 6e31ocepeIHbO 3aIeKUTh Bifl TOUHOTO
CMHTe3y iXHiX CK/IamoBUX GpeiiMoBUX CJOTiB. JIIHIBO-KOTHITMBHMIA aHAi3 [TO3BOJIUB BUSBUTU
He JIMIIe CTPYKTYPHi 0COGMMBOCTI TepMiHiB, a it Ti KOHIENTYyaabHi MOJIeIi, 10 JIEXKaTh B OCHOBI
BTpPaTM TEXHIYHOTO 3MiCTY IiJ 4yac mepeknany. [[pakTuuHe 3HAUEHHS MOCTiIKeHHS 3yMOBJIEHE
MOX/IMBICTIO BMKOPUCTAaHHS OTPMMAaHUX Pe3yabTaTiB IJis CUCTeMaTHU3allii Ta BIOCKOHAIEHHS
IiIXOAIB y rayny3esiit mekcukorpadii, mokpauieHHs (axoBoi MiAroTOBKY TeXHIUHNUX TepeKIafayvis,
a TakoX [JIS OMTMMi3salii iHTerpaiii CTPYKTYPOBaHUX KOHIENTYaJbHUX MEPEX Y CUCTEMU
HEefPOHHOTO MAIIMHHOTO MepeKIagy

KnrouoBi cioBa: KOrHiTMBHA eKBiBaJ’IEHTHiCTb; KOHLEIITyaJIbHE KapTyBaHHS; HOMEHK/IATypa
SD-MO,E[QJHOBB.HHH; JAOMEHHaA JIEKCUKa; MMpoueaypHa CeMaHTUKa
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