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CHALLENGES IN TRANSLATING COMPUTER SCIENCE
AND MATHEMATICAL TERMS FROM ENGLISH INTO UKRAINIAN

The translation of computer science and mathematical terminology presents significant challenges
due to the highly specialized nature of these fields, the rapid evolution of technology, and linguistic
differences across languages. Many technical terms originate in English and lack direct equivalents,
requiring translators to choose between borrowing the original term or creating descriptive
translations. This process is further complicated by context-dependent meanings, as many terms
have multiple interpretations depending on their usage in different subfields.

Additionally, the widespread use of abbreviations and acronyms in technical disciplines poses
challenges for translation consistency, as some languages localize them while others retain the English
versions. Differences in grammatical structures, word formation rules, and cultural perspectives
further influence how technical concepts are adapted in different languages.

Mathematical terminology, while based on universal symbols, varies in naming conventions
across languages, which can lead to inconsistencies in education and professional communication.
The ongoing development of new technologies introduces new terms faster than standard translations
can be established, leading to a hybrid vocabulary where English terms coexist with localized
equivalents.

This article explores the key challenges in translating computer science and mathematical
terminology, analyzing the impact of linguistic structures, industry standards, and technological
advancements. It also discusses best practices for ensuring accurate, clear, and user-friendly
translations, emphasizing the importance of collaboration between linguists, technical experts,
and industry professionals. The findings highlight the necessity of a standardized yet flexible approach
to translation that balances clarity, consistency, and accessibility in an increasingly globalized
technological landscape.
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Statement of the problem. The translation of
computer science and mathematical terminology
presents significant challenges due to the specialized
nature of these fields. Many technical terms originate
in English and lack direct equivalents in other
languages, forcing translators to choose between
loanwords and descriptive phrases. Additionally,
the meaning of certain terms can vary depending on
context, leading to potential misunderstandings if not
translated accurately.

Another major issue is the rapid evolution of
technology, which results in new terms emerging faster
than standardized translations can be developed. This
often leads to inconsistencies, where some terms are
translated while others remain in English, creating a
hybrid technical vocabulary. Furthermore, differences

in linguistic structures across languages affect how
complex concepts are conveyed, sometimes making
translations awkward or overly complex.

Mathematical terminology, while based on
universal symbols, also poses challenges due to
variations in terminology across different languages.
Moreover, the widespread use of abbreviations and
acronyms in computer science makes translation
difficult, as some languages translate them while
others retain the English versions.

This article examines these challenges in detail
and explores potential solutions for improving the
translation of technical terms in computer science and
mathematics.

Analysis of recent research and publications.
In recent years, Ukrainian scholars have increasingly
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focused on the challenges of translating technical terms
in computer science and mathematics, with particular
attention to issues such as linguistic adaptation, the
rapid evolution of technology, and the standardization
of terminology. Several studies have been published
that address both theoretical and practical aspects of
translating these specialized fields. Here is an overview
of some of the key areas of research in Ukraine:

1. Adaptation and Localization of Terminology

Researchers have explored how to adapt English-
originated technical terms into Ukrainian, especially
given the dominance of English in the global tech
landscape. One notable publication by O. D. Oguyj
(2015) investigates the linguistic aspects of translat-
ing terms in the field of information technologies,
focusing on the intricacies of localizing terms that
lack direct Ukrainian equivalents. The study empha-
sizes the importance of maintaining clarity while
ensuring the preservation of meaning, often through
the use of descriptive translations or loanwords (e.g.,
xemyBanHs for hashing) [5].

Similarly, O. D. Palyamarchuk (2012) examines
how computer science terminology is integrated into
Ukrainian academic texts, stressing the need for a bal-
ance between technical accuracy and ease of under-
standing for local readers [6].

2. Context-Dependent Meaning of Terms

Another area of research addresses the contex-
tual variability of technical terms, a common issue
in both computer science and mathematics. The term
kernel, for example, can refer to different concepts
in operating systems, machine learning, or even sta-
tistics. Ukrainian researchers, such as L. V. Gocheva
(2018), highlight the challenges that arise from con-
text-dependent meanings, which require translators to
have a deep understanding of both the technical sub-
ject and the context in which the term is used. Their
work focuses on strategies for disambiguating terms
and ensuring that the translation accurately reflects
the intended concept [2].

3. Standardization and Terminology Norms

The rapid pace at which new technological terms
are introduced presents a challenge for the consis-
tent and standardized translation of terms. This is
especially relevant when it comes to acronyms and
abbreviations like API, CPU, and RAM, which may
or may not be translated into Ukrainian. The issue
of terminology standardization is discussed in the
works of M. P. Kochergan (2003) [4] and V. 1. Kara-
ban (2002) [3], who argue for the creation of a uni-
fied system of technical terms for Ukrainian scientific
literature. These studies call for the development of
comprehensive terminological dictionaries and col-
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laboration between linguists and experts in computer
science to create a cohesive vocabulary.

Task statement. The primary objective of this
article is to analyze the key challenges associated
with translating computer science and mathemati-
cal terminology across different languages. This
includes examining the lack of direct equivalents,
context-dependent meanings, the influence of lin-
guistic structures, and the impact of rapidly evolving
technology on translation practices. Additionally,
the article aims to:

1. Identify common translation difficulties, such
as handling loanwords, abbreviations, and multiple-
meaning terms.

2. Explore the effects of cultural and linguistic dif-
ferences on technical translations.

3. Assess the challenges posed by the continuous
development of new technologies and the need for
timely standardization.

4. Provide insights into best practices for achiev-
ing accurate, clear, and industry-aligned translations
in computer science and mathematics.

By addressing these aspects, the article seeks to
contribute to a better understanding of technical trans-
lation challenges and propose strategies for improv-
ing translation quality in these specialized fields.

Outline of the main material of the study.
Translating technical terminology in computer sci-
ence and mathematics presents unique challenges.
Unlike general language translation, technical terms
are often rigid, context-dependent, and closely tied
to their original linguistic and cultural origins. As a
result, translators must strike a balance between accu-
racy, clarity, and usability. This article explores the
most significant difficulties faced when translating
computer science and mathematical terms, along with
potential solutions.

1. Lack of Direct Equivalents

Many computer science and mathematical terms
originate in English, and in some cases, no direct
equivalent exists in the target language. This is espe-
cially true for newly emerging technologies and theo-
retical concepts.

One of the main challenges in translating computer
science and mathematical terms is the absence of
direct equivalents in Ukrainian. Many terms are bor-
rowed from English, either as loanwords or through
descriptive phrases. In some cases, new words are
coined, but these can be hard to standardize or widely
accepted [3].

Example:

Cloud computing — The term “cloud comput-
ing” has become widely used in Ukrainian as “xmapHi
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obuncnenns” (cloud computations), but the shorter form
“xmapa’ (cloud) is also used in some contexts. While the
term “xmapa” is popular, it is often not specific enough
to convey the full meaning of the original concept.

Hashing — “XemryBanusa™ is the translation of
“hashing,” a term used in cryptography and computer
science. While “xemryBanns” accurately reflects the
concept of converting data into a fixed-size string,
many non-experts might not understand it without
additional explanation.

2. Context-Dependent Meanings

Another challenge arises from the context-
dependent nature of many technical terms. A word
may have different meanings depending on the field
in which it is used, which can complicate translation
efforts. This is especially true for terms that appear
in both computer science and mathematics but have
distinct definitions depending on the discipline.

Example:

Kernel — In the context of computer science,
a “kernel” refers to the core component of an
operating system, responsible for managing system
resources. In mathematics, however, “kernel” refers
to a set of vectors that are mapped to zero by a linear
transformation. The translator must identify the
correct context to avoid confusion.

Bit — The term “bit” in computer science refers
to the basic unit of information in computing,
represented as a 0 or 1. However, in mathematics,
“bit” can be used more generally to refer to a small
amount of something, not necessarily related to
computing. In Ukrainian, “6it” is commonly used
for both meanings, but the context must clarify the
intended use.

3. Abbreviations and Acronyms

A major issue in translating technical terms is the
use of abbreviations and acronyms, which are often
left untranslated, especially when they are widely
recognized internationally. These abbreviations may
not have standardized translations in UKkrainian,
which can lead to inconsistencies in usage.

Example:

CPU (Central Processing Unit) — The abbreviation
“CPU” is universally recognized and is often used in
Ukrainian texts without translation. In some cases,
it is expanded to “meHTpanmpHUI mpouecop,” but the
abbreviation “CPU” is more commonly used, even in
Ukrainian-language texts.

RAM (Random Access Memory) — Similar to CPU,
“RAM” is used in its English form, though “ormre-
patuBHa maMm’sITh” can be used in some contexts.
However, “RAM?” remains the more widely accepted
term, especially in technical discussions [3].

URL (Uniform Resource Locator)

“URL” is a term widely used in both English
and Ukrainian, often left untranslated. A more
descriptive translation might be “yHidikoBanuii noka-
Top pecypcy,” but the acronym “URL” remains the
dominant term in Ukrainian web-related texts.

GUI (Graphical User Interface)

“GUI” stands for Graphical User Interface,
and although it could be translated as “rpadiunuit
iHTepdeiic kopuctysada,” the abbreviation “GUI”
is still commonly used in Ukrainian, particularly in
professional and academic settings.

4. Cultural and Linguistic Differences

The linguistic structures of Ukrainian and English
can also cause difficulties in translation. English often
uses shorter, more compact phrases, while Ukrainian
can require longer phrases or additional explanation
to convey the same meaning. This discrepancy can
result in translations that are either too vague or too
complex.

Example:

Interface — In English, the term “interface”
can refer to the point where two systems interact,
such as a user interface or a hardware interface.
In Ukrainian, “iaTepdeiic” is commonly used
as a loanword, but depending on the context, the
translation might require additional words like
“intepdeiic kopuctyBaya” (user interface) to
clarify the meaning.

Algorithm — While the term “algorithm” is widely
used in both English and Ukrainian as “anroputm,” it
may require further explanation in specific contexts.
In simpler terms, it might be translated as “moxpoxoBa
iHCTpyKLis” (step-by-step instruction), but this is not
always an accurate reflection of the technical meaning
in every situation.

5. Evolving Terminology

The rapid pace of technological advancement
means that new terms are constantly being introduced,
and it can take time for these terms to be translated
and standardized. Some terms may remain in their
original English form for years before a suitable
translation is found or adopted. This creates a
situation where technical texts are a mix of languages,
with both English and Ukrainian terms being used
interchangeably [3].

Example:

Blockchain — This term has emerged as a key
concept in computer science and finance. While the
term “Onmoxueitn” is commonly used in Ukrainian
texts, a fully Ukrainian equivalent such as “man-
mror 0710kiB” (chain of blocks) has not been widely
adopted.
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Big Data — “Big Data” is another term that
remains largely untranslated, with the term “Benukuii
o0csr manux” (large volume of data) being used as a
description, but “Big Data” is still preferred in many
contexts.

6. Ambiguity and Context-Dependent Meanings

Some terms have multiple meanings in different
contexts, which can make translation tricky. The
translator must carefully assess the context to choose
the appropriate translation.

Examples:

Data

In computer science, “data” refers to information
processed by computers. In Ukrainian, it is commonly
translated as “nmani.”

In mathematics, “data” can refer to a set of
information used in statistical analysis or experiments.
Again, “gani” is used, but the precise nature of the
“data” may vary, so the translator needs to adapt
based on the surrounding context.

Function

In computer science, a “function” can refer to a
block of code that performs a specific task within a
program, also translated as “dynkuis.” However,
it may also be translated as “meron” (method)
when referring to object-oriented programming,
highlighting the different meanings of the term in
each field.

7. Terms with No Clear Equivalent

There are many technical terms that do not have an
established or widely accepted Ukrainian translation,
and translators often resort to borrowing the term
directly from English, adding “transliteration” or
creating a descriptive phrase.

Examples:

Bug

“Bug” in the context of computer programming
refers to an error or flaw in a software system. It
is often kept as “6ar” in Ukrainian, though a more
descriptive translation could be “mommunka mporpam-
Horo 3a0e3neueHHs” (software error). However, “0ar”
is widely understood and used in everyday language
by developers in Ukraine.

Spam

“Spam,” referring to unwanted, often unsolicited
email, is commonly left untranslated as “cmam™ in
Ukrainian. While “nHebaxkana momra” (unwanted
mail) could be an alternative, “ciam™ is the preferred
term, primarily because it is globally recognized.

8. New Technological Terms

As technology advances, new terms are constantly
being introduced, and the challenge is to find
appropriate translations or decide whether to keep
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the English terms. Some terms may be used in their
English form for a while before a proper translation is
accepted or standardized.

Examples:

Startup

The term “startup,” referring to a new, often
technology-based business, is commonly used in
Ukrainian as “crapramn,” despite the fact that the word
“mouaTkoBHiA Oi3Hec” (initial business) or “HoBa KOM-
nanig” (new company) could describe it. However,
“crapram’ has become a globally recognized term.

App (Application)

The term “app,” short for “application,” is widely
used in Ukrainian texts, often untranslated as “armi-
Kamiss” or simply “momarok.” While “momarox”
(application) is accurate, the use of “app” is frequently
preferred due to its widespread use and recognition.

9. Mathematical Terms with Multiple Meanings

Mathematical terms can have different meanings
based on context, which makes translation even more
challenging. The same word may refer to different
concepts in different branches of mathematics or
computer science.

Examples:

Matrix

In mathematics, a “matrix” refers to a rectangular
array of numbers, symbols, or expressions, typically
used in linear algebra. It is translated into Ukrainian
as “marpuris.”

In computer science, “matrix” might also refer to a
two-dimensional array or grid, and while “marpuris”
is also used in this case, translators must ensure that
the meaning is clear within the context of a particular
field.

Conclusions. Translating English computer sci-
ence and mathematical terms into Ukrainian pres-
ents several challenges, from handling terms with
multiple meanings to deciding whether to borrow
words directly from English. The rapid evolution of
technology and the increasing globalization of the
tech industry mean that many English terms remain
untranslated or are used in their original form in
Ukrainian texts. While this trend makes the transla-
tion process more straightforward in some cases, it
also requires careful attention to context and accu-
racy to ensure that the meaning is properly conveyed.
Translators must be adept at not only understand-
ing the subject matter but also at striking a balance
between linguistic purity and global understandabil-
ity. Additionally, collaboration with subject-matter
experts and adherence to industry standards are
essential for ensuring that the translations are accu-
rate, clear, and consistent.
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Cyima I. II., Hoikosa O. B. CKJIA/JTHOLII IEPEKJIA/1Y KOMIIBIOTEPHUX
TA MATEMATUYHUX TEPMIHIB 3 AHIVITMCHKOI MOBH YKPATHCBKOIO

Ilepexnao xomn’tomepuoi ma mamemamuyHoi MepMiHONO2II NpedCmasisc 3HAYHI Npodiemu yepes
8Y3bKOCNEYIaNiz08anutl XapaKxmep yux 2any3el, WeUOKUull po3eUmox mexHono2iu i crmunicmudti 6iOMiHHOCMI
Mide mogamu. Bazamo mexHiunux mepminie noxo0sams 3 aH2ICHbKOI MOBU MA He MAIOMb NPAMUX eKBIBALEHMIS,
WO 8UMazac 6io0 nepexaoayie UOOPY Midic 3aN03UEHHAM OPULTHATLHO20 MEPMIHY YU CHBOPEHHAM ONUCOBO2O
nepexnady. Leii npoyec uye b6invute yCKIAOHIOEMbCA KOHMEKCMHO-3ANIeHCHUMU 3HAYEHHAMU, OCKITbKY Oa2amo
MepMIHI8 MAIOMb KilbKA MIYMAYEHb 3ANeHCHO 8i0 IX BUKOPUCMAHHS 6 pisHux 2anyzsax. Kpim moeo, wupoke
BUKOPUCMAHHA abpegiamyp | AKPOHIMI8 Y MEXHIUHUX OUCYUNIIHAX CMBOPIOE NPOoDIeMU O Y3200HCeHOCI
nepekiaody, OCKINbKU OesKi MO8u iX JloKanizyloms, a iHwi 360epiearome auenilicoki eepcii. Biominnocmi
6 SPAMAMUYHUX CMPYKMYPAX, NpAGULAX CI0BOMEOPEHH mMa KYAbMYPHUX NEPCHeKmusax 0o0amro6o
BNIUBAIOMb HA Me, K MeXHIYHI KOHYenyii aoanmyromscs 8 pi3HUX MOGAX.

Mamemamuyna mepminono2is, Xo4 i 3ACHOBAHA HA YHIBEPCANbHUX CUMBONAX, Y PI3HUX MOBAX BIOPI3HAEMbCA
YMOBAMU HATLMEHYBANHS, WO MOdiCe NPpU3gecmu 00 Hey32o0dcenocmi y npogecitinomy cninkysauni. Ilocmitinuti
PO36UMOK HOBUX MEXHONO02IU 6600UMb HOGI MEPMIHU WEUOULe, HIdIC CMAHOAPMHI NEPeKIaou, Wo Npu3e00Ums
00 ymeopeHHsi 2I0PUOHO20 CIOBHUKA, 0e AH2IUCHKI MePMiHU CNIBICHYIOMb I3 T0KANI308AHUMU eKBI8AIEHMAMU.

Y yii cmammi pozensdaiomscs Kaouosi npobremu nepexnady KoM IOMepHOi ma MamemamuyHoi

MEePMIHONORTl, aHANIZYEMBCA BNAUE NIHSBICMUYHUX CIMPYKIMYD, 2aTy3e8UX CMAHOApmie i MexXHONO02IYHUX
odocsicHenb, VY cmammi maxodic 062080pH0IOMbCs Memoou Oisi 3a0e3neUents MOYHUX, 3PO3YMINUX i 3pYUHUX
nepekiadis, HA2ONOULYEMbCA HA BANCAUBOCMI CHIGNpAYI MIXNC JIHe8iCMAMU, MEXHIYHUMU eKCHepmamu
ma npogecionanamu eanysi. Pezynomamu nioxpecnioroms HeoOXiOHICmb CMaHOapmu306aHo20, aie SHy4Ko20
nioxo0y 00 nepexkaady, AKUU 30a1aHCO8Y€ ACHICHb, NOCAIO08HICMb | 00CTMYRHICMb Y 8ce DiNbUL 2100aI308AHOMY
MEeXHON02IIHOMY cepedO8UUY.

Knrouoei cnosa: nepexnad, Kown'romepHa mMepMIHONOSIA, MAMEMAMUYHA MEPMIHONO02IA, MEeXHIUHUL
nepexiao, IHe8ICMuYHi npodIemMU, 3an03uyeHHs, abpesiamypu, cmandapmu3ayis, aoanmayis MepmiHon0zii,
KOHMEKCMHO-3AIeHCHI 3HAYEHHS, 2aly3e6i CMAanoapmu, JLOKANi3ayisa, 2n00anizayis, MAWuHHUL nepekiao,
bazamomoeHa KOMYHIKAyis.
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