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INTRODUCTION

The term’s paper main idea. The course work is devoted to the study of the
peculiarities of the translation of technical terms into the Ukrainian language.

The modern world is at the stage of rapid development of every branch of
science, and linguistics is no exception. Despite the comprehensive study of terms and
the specifics of their functioning in the term systems of various types of discourse, the
problems of defining scientific concepts and their connections, organizing the
terminology of various fields of knowledge, systematizing and standardizing existing
scientific terminology, creating industry dictionaries, textbooks, manuals, reference
books, etc., remain relevant.

The theoretical background of the problem. At various times, the following
researchers worked on the study of problems that arise during the translation of terms
in English-language scientific and technical texts: A. Ageycheva, |. Rozhenko,
N. V. Glushanytsia, A. A. Kalyta, Y. Y. Sokolovska, A. Kozub, O. V. Panina,
L. Z. Slyvka, L. I. Taranenko, A. V. Nikolaienko, S. Y, Yukhymets, N. V. Yaremenko
and others. Peculiarities of the functioning of terminological units in scientific and
technical texts, methods of their transfer in translation were studied by foreign
scientists: J. Byrne, N. Givon, M. Herman, J. Richards, K. Schmitz, J. Wright,
D. Leland, K. Zethsen.

The topicality of the study. Due to the constant development of science, and
therefore, the emergence of new terms and the need to understand them as well as the
development of modern trends in terminology, the insufficient study of the lexical and
semantic aspects of scientific and technical terms, the growing interest in modern
scientific and technical discourse are observed. The English terminology system is
analysed at the word-formation, semantic and translation levels.

The aim of the research is to clarify the specifics of the translation of technical
terms of modern English-language scientific and technical discourse by identifying
their lexical-grammatical and structural features.

The objectives of the research:



1) to describe technical terms as linguistic units,

2) to identify the peculiarities of the translation of technical terms,

3) to investigate the specifics of scientific discourse in technical translation,

4) to analyze lexical transformation in technical translation,

5) to investigate grammatical transformation in technical translation.

The investigation subject of the study is the structural and semantic features
of English technical terms and the ways of translation of technical terms into
Ukrainian. The object of the study is technical terms in scientific discourse.

The data sources are 3 English-language scientific and technical articles and
their translations into Ukrainian.

The outline of the methods used in the research. The purpose and tasks of the
work led to the complex use of descriptive, comparative, contextual, inductive and
deductive methods, as well as methods of generalization, analysis and synthesis. The
method of descriptive translation analysis was used to establish ways of translating
English-language technical terms into Ukrainian.

The theoretical value of the research lies in the fact that the specifics of the
functioning and translation of technical terms of the modern English-language
scientific and technical discourse are detailed in the research; a comparative analysis
of the methods of translation of English terms was carried out and the methods of
translation were determined.

The practical value of the research is that the results of the research can be
used to develop a course of classes in the discipline "Scientific and technical
translation"; for adequate translations of scientific and technical texts.

A brief outline of the research paper structure. The term paper consists of an
Introduction that explains the relevance of the problems of studying the translation of
technical terms, the peculiarities of the translation of scientific terminology, Chapter
1 that contains analysis of a technical term as a linguistic unit, features of translation
of technical terms, specifics of scientific discourse in technical translation; Chapter 2
where we study lexical and grammatical transformations in technical translation,

Conclusions that includes the summary of the term paper, Bibliography, Lists of



Reference and Data Sources show the sources and literature used for the term paper;
Annex gives 50 English sentences with the studied phenomena according to the
problems of the course work and their translation into Ukrainian; Summary with final

conclusions of the term paper.



CHAPTER 1
TECHNICAL TERMS AS LANGUAGE PHENOMENA AND
TRANSLATION CHALLENGE

1.1 Technical terms as linguistic units

As of today, a prominent place in translation studies belongs to scientific and
technical translation, which is important for society. Without it, not only the exchange
of scientific and technical information becomes impossible, but also the further
development of science and technology. During the translation of a scientific and
technical text, one has to consider and simultaneously solve a number of various tasks.
Such a translation requires not only perfect command of the language, but also the
knowledge of a certain field. In addition, scientific and technical literature is
characterized by the use of a large number of terms that reflect the specificity of
concepts, the accuracy and brevity of the expression of thought.

The term is a complex notion, which is understood as:

- a special word or phrase adopted in a professional activity and used to designate
one of the concepts included in the system of professional knowledge [5: 57];

- a special word that serves to express concepts common to a number of branches
of science or to various sublanguages of technology [10];

- aword or phrase denoting a specific and limited concept that is systematically
related to other terms in the terminological system of a given field of knowledge [10];

- a short scientific concept [7: 41];

- a word or phrase denoting a concept (object, phenomenon, property,
relationship, process) specific to a given branch of science, technology, art or social
life [23: 4];

- a special word that differs from words of everyday vocabulary in the clear
semantic delineation of boundaries and the specificity of the concepts denoted by them
[20];



- a special word which consolidates the concept with a name and clarifies it,
separating it from related concepts [20];

- a special word which reflects the systematization of concepts, expresses the
essence of concepts, is semantically (in meaning) neutral, characterized by
unambiguity and brevity [1: 98].

The terms are thus systematic, which helps to understand the connection between
concepts, increases semantic accuracy, facilitates assimilation and lasting
memorization.

Terms are words and phrases that denote specific objects and concepts that are
used by specialists in a certain field of science or technology. Each branch of science
develops its own terminology in accordance with the subject and method of its work.

Three categories of terms can be distinguished: lexical, grammatical and
phraseological [25].

Lexical terms are basic words that represent specific concepts in a particular
field. For example, in the field of medicine, lexical terms could be “diagnosis”,
“treatment”, “symptom”. Such terms often consist of one word and are defined by their
meaning [25].

Grammatical terms are words that are responsable for the syntactic structure of
a sentence. Such terms include parts of speech, pronouns, articles, prepositions and
others. Examples of grammatical terms include "noun”, "verb", "adjective" [25].

Phraseological terms are expressions or combinations of words that have an
established meaning in a particular area. These terms cannot be translated literally as
their meaning may depend on context and usage in a particular area [25].

Terms within one language have two types of meanings - literal and
terminological. The first is the meaning of the language elements that formed the term,
and the second is the content of the concept expressed by the term [21].

There are very diverse classifications of terms:

1. - simple, non-derivative - a term expressed in a simple word, the basis of which

coincides with the root of the word;



- one-component - represented by one word.

For example: petrochemicals / nadToximiuHi mpoyKTH.

2. - multi-component, compound - represented by a phrase of two or more

elements.

- complex - a term designated by a complex word, at least two root morphemes

(MOP).

For example: Building services engineering is the design and installation of
mechanical, electrical, and plumbing systems in buildings. / InxkeHepist 6yaiBeabHHX
NMOCJYT — II€ MPOEKTYBAaHHS Ta MOHTaX MEXaHIYHUX, CJICKTPUUHUX 1 CAHTEXHIYHHUX
cucreM y oyaieisix (BSE).

Terminology is either a field of specific production or a branch of lexicology and
IS interpreted as:

- a set of terms used in any field;

- the area of knowledge about the general patterns of formation and use of terms
[22: 137].

Researchers note that translating terms is a rather complex problem. In order for
the terms to be translated adequately, they are divided into groups. For each group there
are certain translation principles. There are three groups [9: 201]:

1. Terms denoting concepts of foreign realia that are identical to the concepts of
realia of the national language.

2. Terms denoting concepts of foreign realia that are absent in the national
language, but have generally accepted terminological equivalents.

3. Terms denoting concepts of foreign realia that are absent in the reality of the
national language and which do not have terminological equivalents [9].

So, the concept of "term" is quite controversial and multifaceted, and its
interpretation depends on the approach and certain characteristics of the term, which
the researcher takes as a basis, for example: mechanisms of creation, belonging to a

certain term system. The main features of the term include: brevity, ambiguity,



motivation, systematicity, contextual independence, high informativeness and

accuracy.

1.2 Peculiarities of translating technical terms

Technical translation is a translation used for the exchange of specialized
scientific and technical information between people speaking different languages.
Technical translation is based on a formal-logical (collective) style, which is
characterized by accuracy, unemotionality and impersonality. The grammar of
technical translations is characterized by the use of specific and firmly established
grammatical norms: indefinite personal and impersonal constructions, passive phrases,
impersonal forms of the verb are widely used. Logical selection is carried out using
inversion [2: 237].

Translating technical texts requires not only knowledge of the language, but also
an understanding of the technical terminology, sentence structure and context [11].

Translation of technical texts has its own characteristic features. One of the main
specifics is the presence of a large number of specialized terms. When translating such
terms, it is important to take into account their semantic meaning and use in context [8:
117].

Technical texts may contain descriptions of complex processes that require
accurate translation to avoid misunderstandings and errors. The translation of technical
texts needs to preserve the style and format of the original. Technical texts may have a
specific format, such as tables, graphs and diagrams, which must also be translated. It
is important to consider that changes in format and style can lead to loss of information
and meaning [4: 721].

Also, a translator of technical texts needs to work with a limited context.
Technical texts may contain references to other concepts that are not discussed in this

text.



The next feature of the translation of technical texts is the need to use special
tools and software for translation. Such tools help speed up the translation process and
ensure that specialized terms are translated accurately.

When translating scientific and technical literature and documentation, several
features play an important role:

1. When translating terminology, unambiguous equivalents correspondences

must be used.

2. Most of the equivalents are found in highly specialized dictionaries.

3. It is unacceptable to replace the term with words that are similar in meaning
[18: 160].

The bulk of terms in scientific and technical literature and documentation are not
part of the general literary language, although many of them are commonly used words.

An important place in scientific and technical translation is occupied by the
translation of special vocabulary, which is understood as terms and terminological
combinations that make up individual terminological systems in certain sciences and
branches of knowledge [24: 457].

A number of techniques are used to translate newly emerged terms:

- literal translation or tracing,

- transcription or transliteration,

- semantic equivalent,

- descriptive translation,

- translation of abbreviations [26].

These techniques are universal and find application in all areas of human
knowledge. The search for terminological correspondences in technical translation is
the subject of numerous studies in domestic and foreign translation studies [6: 59].

The most important logical operation is definition; it should be understood as a
verbal or non-verbal explanation or description that eliminates all other meanings

except the one sought.



Translation theory has developed basic methods for translating non-equivalent
vocabulary, which are successfully used by professional translators and language
specialists [13: 184].

Firstly, this is transliteration and transcription, i.e. borrowing a word by
preserving its form - spelling or sound. For example: compressor / kommpecop, motor
/ motop, control / KOHTPOIIB.

Another common method of translating terminology is tracing, conveying the
meaning of a word or phrase by literal translation. For example: the World Light-duty
Vehicle Test Cycle (WLTC) / BcecBiTHI UMKI BUIIPOOYBaHb JIETKOBUX
tpancnopTaux 3aco6iB (WLTC), Carbon capture, utilization, and storage (CCUS)
technologies / TexHoJOTii YJOBIIOBaHHS, BUKOPHUCTAHHS Ta 30€piraHHs BYTJIEIIO
(CCUS).

When translating multi-component terms (terms-phrases) it is worth taking such
steps [12]:

1) start the translation with the last word (noun), which is the main component;

2) take into account the semantic relationships between its components when
finalizing the translation of the entire phrase [12].

Translation of terms that differ in lexical composition is a practical difficulty.
Translators pay great attention to studying the semantic content of scientific and
technical vocabulary. The words need to be grouped into various semantic areas,
covering professional, industrial and social aspects [25].

Structural-semantic analysis of terms makes it possible to determine the most
effective ways of forming terms, predict the further development of the technical
specialty itself, indicates the current state of the system of terms and leads to the
organization of acquired knowledge.

It is recommended to use the appropriate strategies when working with scientific
and technical texts: prototypical and adaptive. The translator's prototypical strategy
consists of isolating from the text and mentally transferring into the target language,

namely:
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+ typical logical-semantic construction of a sentence;

¢ terms and accompanying words of general language and special vocabulary
known to the translator;

¢ the most typical grammatical constructions [17: 46-48].

An adaptive strategy is used in case of difficulties that arise if the use of a
prototypical strategy is insufficient. The translator's adaptive actions are determined by
the specifics of the materials being translated (technical articles and reports).

Both strategies create certain difficulties during translation, which, in particular,
include:

» translation of complex terminological groups;

» explication of logical connections hidden behind the ornate syntactic structure
of a sentence;

« elimination in translation of verbosity or tautology present in the original text
[17];

» mental editing of grammatical errors that may make it difficult to understand
the original text [15: 50].

The following transformations are worth applying in the process of translating
technical terms (Naumenko L.P., Gordeeva, A.Y.):

a) lexical transformations — formal lexical transformations (practical
transcription, transliteration, traditional reproduction, loan translation); lexical and
semantic transformations (generalization, differentiation, substantiation, modulation);
identification of gender markers in the text and selecting appropriate options of their
rendering in translation;

b) grammatical transformations — transposition, replacement, addition,
omission;

c) lexical and grammatical transformations — antonymic translation, total
reorganization, compensation, transformations of idioms in translation [10: 63].

So, the peculiarities of technical translation are the saturation of texts with

terms, special information (often qualitatively new and almost unknown). Scientific
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and technical information, as a rule, is issued in written form, therefore, a quality

translation requires terminological training.
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CHAPTER 2
TECHNICAL TRANSLATION INTO UKRAINIAN: DISCOURSE
CHARACTERISTICS AND ISSUES

2.1 Lexical transformation in technical translation

During the study of the translation of technical terms, the use of the following
types of lexical transformations was revealed: concretization, generalization,
antonymic translation, compensation, addition of words, omission of words, content
development.

Concretization:

(43) After noise reduction by five-scale wavelet analysis, the refined data exhibit
greater stability and a smoother pattern in contrast to the original data. (44) Analysis
based on the Pearson correlation coefficients indicates the presence of extremely
strong positive or negative correlations among the 14 extracted characteristic
parameters. / Ilicns 3menuents wymy 3a 00NOMO2010 N SAMUMAcumaoHo2o eeieien-
ananizy (mamemamuyna QyHKuia, wio 00360714€ AHANIZY8amMU PI3HI YACHMOMHI
KOMHOHEHmMU 0AHUX) VIMOUYHEeHI OaHi 0eMOHCMPYIomb Oiibuly cmabiibHicms i Oilblu
NIAGHULl MAMIOHOK HA GIOMIHY 6i0 6UuXiOHux Oauux. AHani3, 3acHO8AHUL HA
Koegiyicumax kopensayii Ilipcona, 6xazye Ha HAABHICMb HAO3BUYAUHO CUTLHUX
NO3UMUBHUX ab0 HeeamueHux Kopensayitl ceped 14 eudinenux XapaxkmepHux
napamempis (CORAC).

The study established the use of lexical transformation, as a result of which a
word (term) of broader semantics in the original is replaced by a word (term) of
narrower semantics. Concretization is more often used when translating words with a
very broad, even blurred meaning.

In the process of researching the translation of technical terms, the application
of not only narrowing the meaning of English words, but also expanding the meaning

was found. The lexical translation transformation used in this case and which is



13

opposite in direction to concretization is generalization, as a result of which a word
with a narrower meaning, which is being translated, is replaced in the translation by a
word with a wider meaning. Example:

(15) CCUS technologies are gaining momentum as a means to mitigate
greenhouse gas emissions from oil refineries. (16) Capturing carbon dioxide (CO2)
emissions during oil processing and either storing the captured CO2 underground or
using it for enhanced oil recovery can substantially reduce the industry’s
environmental impact. / Texnonozii yroenrosanns, 6uKopucmanus ma 30epicanns
ey2neyro (CCUS) nabuparoms 0bepmis 5K 3acib noM SAKUEHHS BUKUOI8 NAPHUKOBUX
2azis 8i0 HaghmonepepobHUX 3a800i6. Ynoenoeanus suxkudis gyenekuciozo 2azy (CO2)
nio wac nepepooku Hagmu ma 36epicanus enosienoco COZ2 nio 3emuaero abo tio2o
BUKOPUCAHHS OJ151 NIOBUUEHHS UO0OYMKY HAGMU MOHCE ICMOMHO 3MEHUUMU GNIUB
npomuciosocmi Ha Haskoauune cepeoosuuye (MOP).

The next technique used is antonymic translation. Example:

- mineral insulated non-draining compound — wminepanvna i301b08ana
3son00icysanvha cymiut (MOP);

- anti-parallel thyristors or a thyristor with an anti-parallel diode , or simply
a triac can be used — moorcna euxopucmosysamu nocnioosui mupucmopu abo
mMupucmop 3 nocai008HUM 0iodom, abo npocmo cumicmop (MOP).

It has been established that the use of the opposite concept in translation entails
the replacement of an affirmative sentence with a negative one and vice versa. In fact,
the term "antonymic translation" is inaccurate, since the words being translated are not
replaced by an antonym in the language of translation, but only change their form to
the opposite, while its content, meaning remains unchanged.

The use of the compensation method was also found - a method of translation
in which elements of the content of the original, which were lost during translation, are
transmitted in the text by some other means, and not necessarily in the same place of

the text as in the original.
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- (18) Implementing circular economy principles in oil processing aims to
minimize waste generation and maximize the recycling and reuse of by-products. (19)
For instance, converting refinery residues into valuable products, like asphalt, or
using waste heat to generate electricity demonstrates a commitment to a circular and
sustainable approach / 3anposadowcenns npunyunie WuKIYHOI eKOHOMIKU &
Haghmonepepoodyi Mae Ha mMemi MIHIMI3y8amu YmMeopeHHs 8I0X00i8 i MaKcumizysamu
nepepooKy ma NOBMOPHE BUKOPUCMAHHA NOOIUHUX npodykmis. Hanpukiao,
nepepobka 6i0xodie HagmonepepodbKu y YiHHi npooykmu, maxi K acghairom, aoo
BUKOPUCMAHHS  BIONPAYLOBAHO20 MeNnia Ol  GUPOOHUYMBA  eleKmpoeHepeii
0eMOHCMPYE NPUXUIbHICMb Yukaiunomy ma cmanomy nioxooy (MOP).

Thus, compensation in translation should be considered the replacement of an
element of the original work that cannot be transmitted, in accordance with the general
ideological nature of the original work and where possible in accordance with the rules
of the language of translation.

The method of adding words as a lexical transformation is used, that is, the
explicit expression of part of the implicit meaning of the original in the translated text:

- the depth of the electrode from the ground surface — ciubuna 3anncanms

enexkmpooa 6io nosepxni zemai (MOP);

- analysis of transients in transmission lines — ananiz nepexionux npoyecie y

ninisx enekmponepedaui (CORAC).

The lexical transformation of addition consists in the introduction into the
translation of lexical elements that are absent in the original, with the aim of correctly
conveying the meaning of the sentence (of the original) being translated and/or
observing the speech and language norms that exist in the culture of the language of
translation.

Application of removal or omission transformation is detected.

- (12) Advanced refining technologies, such as hydrocracking, catalytic
cracking, and hydro treating, have emerged to enhance efficiency and produce cleaner,

higher-quality products. / Ilepedosi mexnonoeii nagpmonepepobku, maxi sK
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2IOPOKpeKiHe, KamanimuyHuil KpeKine i 2l0pooYUuents, 3 A8UIUCS Ol NiOBULEeHHS
epexmuenocmi ma ompumanis yucmiwux i akichimux npooykmis (MOP).

The translator cannot remove anything from the content of the translated text
from himself, that is, arbitrarily. It is possible to remove only those elements of the
content that are duplicated in a certain way in the original according to the norms of
the original language or whose transmission in the translated language may violate the
norms of the latter. The transformation of the omission of words is justified from the
point of view of the adequacy of the translation, primarily with regard to the norms of
the language of translation, the elimination in the translated text of those pleonastic or
tautological lexical elements that, according to the norms of the language of translation,
are parts of the implicit meaning of the text.

The reception of content development consists in replacing the dictionary
equivalent of a certain word or phrase with a contextual one, the meaning of which is
logically related to the meaning of the original unit.

- (18) Implementing circular economy principles in oil processing aims to
minimize waste generation and maximize the recycling and reuse of by-products. /
3anposadoicenHsi NPUHYUNI8 YUKIiYHOI eKOHOMIKU 8 Hagmonepepobyi mae Ha memi
MIHIMIZy8amMu YmMeEopeHHs 8I0X00I8 | Maxkcumizysamu nepepooKy ma noemopHe
suxopucmanisi nooiunux npooyxkmis (MOP).

This includes, in particular, various metaphorical and metonymic substitutions.
Content development is a method of contextual substitution, when a word is used in
the translation, the meaning of which is a logical development of the meaning of the
translated word. Sometimes a deviation in the translation from the original is necessary
to achieve the adequacy of the translation.

During the study of the peculiarities of the translation of English technical terms
into the Ukrainian language, the application of the transcoding method was discovered
- the main type of lexical transformation, when the sound and graphic form of the word
of the source language is transmitted by means of the alphabet of the translated

language.
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Namely, the following types of transcoding methods were identified:

1. Transcription, in which the phonetic form of the word of the original language
Is transmitted by graphic means of the translation language, with reproduction of the
sound structure of the term. Example:

(28) However, there is a lack of a complete systematic construction method
from the collected original data to the actual urban driving cycles, thus improving
efficiency, saving costs and facilitating comparisons. / IIpome 6paxye nosnozo
CUCMEMAMUYHO20 MemOoOYy nob6Y008U IO 3iOPAHUX BUXIOHUX OAHUX 00 (DAKMUYHUX
MICOKUX WUKIIE8 BOOIHHS, MAKUM YUHOM NIOBUWYIOYU eeKMUBHICIb, 3A0UWAONCYIOYU
sumpamu ma noaecutyiouu nopisusnms (CORAC).

2. Transliteration (the morphological form of the word of the original language
Is transmitted by the linguistic means of the translation language, that is, the word of
the source language is transmitted by letters).

(46) The number of principal components is determined as 5, and the cumulative
contribution rate is 85.99% - Kinbxicmos 0cHOGHUX KOMNOHEHMIE BU3HAYAEMbCA SIK 5,
a cykynna cmaeka enecky cmanosums 85,99% (CORAC).

3. Mixed transcoding is the predominant application of transcription with
elements of transliteration

The crude oil equivalent of the import of petroleum products is obtained by
calculating the sum of the net import of crude oil, gas condensate liquids - Exeiéanenm
8 cupiul Haghmi iMnopmy HAGMoOnpooOyKmie OMpUMYEMbC ULIAXOM NIOPAXYHKY CYMU
yucmoeo imnopmy cupoi nagpmu, eazoxonoencammuux pioun (CORAC).

4. Adapted transcoding, the word form of the original language is somewhat
adapted, that is, adapted to the phonetic and/or grammatical structure of the target
language:

- (21) As an essential fundamental technology for the automotive industry, the
driving cycle plays a vital role in the realms of vehicle advancement, assessment and
experimentation. / byoyuu eadiciueorr (yHoameHmanbHol0 mMexHo102iEw O

aBmMoMoOIIbHOI NPOMUCTIOBOCTI, 13008Ull YUKIL BI0IicpAE HCUMMEBD BANCTIUBY DO Y
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cqhepi 800CKOHANIEHHS MPAHCNOPMHUX 3AC00i8, OYIHKU Ma eKCHePUMEeHMYBAHHA
(CORAC).

It was established that the method of transcoding when translating scientific and
technical terms in the researched scientific and technical articles specified in the
appendix was used in those cases when there is no proper concept and corresponding
translation equivalent in Ukrainian science, and the translator cannot find the necessary
word or words in the language of translation, which would identically convey the
essence of the concept and meet the requirements of term formation.

Also, the translation of scientific and technical terms in the researched scientific
and technical articles specified in the appendix revealed the use of the tracing method
as a way of updating the translation of terms. Tracing is a way of reproducing
terminology, thanks to which a new equivalent can be created that copies the structure
of the term in detail. Example:

- (30) CS-DCC method — memoo CS-DCC (CORAC).

- (87) During the driving cycle establishment stage, the Markov chain Monte
Carlo (MCMC) method is applied to construct the driving cycle, leveraging the
properties of stochastic processes with Markov characteristics. /| Ha emani
BCMAHOBICHHS YUKTLY PYXY 051 ROOYO08U YUKTLY PYXY 3ACMOCO8YEMbCS Memoo Monme-
Kapno nanyroea Maprxosa (MCMC), suxopucmosyrouu eracmueocmi cmoxacmuyHux
npoyecis i3 xapaxmepucmuxamu Maprosa (CORAC).

- (27) The CO2 emissions of five passenger cars were simulated in actual
driving cycles in Ref.30, which revealed that local driving cycles were 30% closer to
empirical data compared to the World Light-duty Vehicle Test Cycle (WLTC). /
Bukuou CO2 n’amu neckosux aemomobinie 6ynu 3mMo0eib08aHi 8 PearbHUX YUukiax
600inns ¢ Ref.30, sxuil noxaszas, wo noxkanvhi yuxau 600inns 6yau na 30% onusxcuumu
00 eMnipuyHuUx OaHux NOpieHAHO 3 Bcec8imHiM YUKIOM BUNPODOYBAHb JIe2KOBUX
mpancnopmuux 3acobie (WLTC) (CORAC).

It was determined that the advantages of the tracing method are the accuracy,

brevity and simplicity of the resulting translation using the corresponding equivalent
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and its identical correlation with the source word, which reaches full reversible

correspondence.

9%
8%

= Concretization = Generalization
Antonimic translation Compensation
= Transcoding = Adittion
m Omission m Reception of content development

Fig. 2.1. The results of lexical transformations in the translation of political texts.

As a result of the analysis of lexical transformations, the following data were
obtained: concretization — 15 %, generalization — 21 % , antonymic translation — 9 %,
compensation — 8 %, transcoding methods — 22 %, addition of words — 4 %, omission

of words — 14 %, reception of content development consists — 7 %.

2.2 Grammatical transformation in technical translation

We translated scientific and technical texts in the oil and gas, automobile, and
construction industries, in which grammatical translation transformations were found
and worked out. We have divided them into four groups according to the method used
to translate them: permutation method, substitution method, addition method, and
omission method.

In the study of grammatical translation transformation, the method of
permutation is used - grammatical transformation, as a result of which the order of

words in a phrase or sentence changes.
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- (1) Building services engineering is the backbone of modern buildings,
ensuring that they are efficient, safe, and comfortable for the people who use them. /
Inorcenepia OydieeibHUX ROCYZ € OCHOB0IN CYYACHUX 0Y0iGelb, WO 2apaHmye ix
epexmuenicmo, b6e3nexy ma kompopm ons mooetl, ki numu kopucmyromscsi (BSE).

- (31) The CS-DCC method was proposed to systematically generate a
representative driving cycle from the original data. / Memoo CS-DCC o6ys
3anponoHOBaHUlL OJIs CUCHEMAMUYHOL 2eHepayii penpe3eHmamueHo20 YUKIY 600IHHSI
3 euxionux oanux (CORAC).

- (20) Oil processing remains a pivotal industry in meeting global energy
demands, but the urgency to transition to a more sustainable energy future cannot
be ignored. / Ilepepobxa nagpmu 3anuwacmocs Knowoeoio 2any3310 0Jist 3a00601eHHS
2N00ANbHUX €eHepcemudHux nompe6, ajie Heé MOIHCHA ienopyeamu HazanbHiCMb
nepexoody 00 0inbui cmanozo enepzemuunoz2o maioymuvozo (MOP).

The reasons for the use of permutations are the difference between the English
and Ukrainian language systems, first of all, the lack of strict word order in the
Ukrainian language, as it is in the English language.

The replacement method was also used, which includes changing the gender
and case of the noun, switching from singular to plural, replacing the passive
construction with an active one or vice versa, replacing the infinitive or gerundial
construction with a subordinate clause.

- (3) Building services engineers work closely with architects, developers,
and building owners to create spaces that are energy-efficient, comfortable and safe. /
Insicenepu 3 0yoigeibHUX ROCAYZ MICHO CRIBNPAYIOIOMb 3  APXIMEKmopamu,
3a0y008HUKAMU MA 61ACHUKAMU Oy0isenb, wob cmeopumu eHepeoeqhekmueHi,
kom@opmui ma oezneuni npuminenns (BSE).

- The cost of drilling works depends on a number of features of well drilling,
in particular: as the well deepens - Cobisapmicms b6yposux pobim ckradacmvcs npu

pA0i ocobusocmeti OYpiHHs C8ePOIJIOBUH, 30KpeMd. NO MIpi NO2IUOIeHHS C8ePOJIOBUHU

(MOP).
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Some words in the English language have a larger palette of shades of meanings
that the Ukrainian dictionary does not have, therefore, when translating sentences with
such words, it is necessary to replace the missing words with those closest in meaning.
All parts of speech, all members of sentences and all syntactic constructions participate
in these transformations, which explains their number and variety.

The method of addition is applied. It is a grammatical transformation, as a result
of which the number of words, word forms or sentence members increases in the
translation, explicitly revealing what is expressed grammatically in the original.

- (9) Oil processing, also known as petroleum refining, is a complex and
crucial industrial process that transforms crude oil into valuable products such as
gasoline, diesel, jet fuel, lubricants, and various petrochemicals. / Ilepepobka nagpmu,
makodxc eiooma 5K HagpmonepepodKa, € CKIAOHUM 1 BANCIUBUM NPOMUCTIOBUM
npoyecom, KUl nepemeoproe cupy Hagmy 6 YiHHI NpoOyKmu, makxi 5K OeH3UH,
Oou3zenbHe Nanueo, NAau8o O peakmuHUx 0BUSYHIB, MACMULbHI Mamepianu ma pizHi
nagpmoximiuni npooyxkmu (MOP).

- (12) Advanced refining technologies, such as hydrocracking, catalytic
cracking, and hydro treating, have emerged to enhance efficiency and produce cleaner,
higher-quality products. / Ilepedosi mexmnonozii nagpmonepepooxu, maxi sk
2IOPOKpeKiHe, KamanimudHul KpeKine i 2i0poouuwjents, 3 A8Unucs 0as nio8ULeHHs.
epexmuenocmi ma ompumannsi yucmiwiux i sxicuiwux npooykmie (MOP).

During the translation of scientific and technical texts, cases often occur when a
certain term in English does not have a specific counterpart in Ukrainian. In this case,
there was an appeal to the descriptive or comparative method of translation.

Omission is the opposite process of addition, in which a certain linguistic
element is removed from the translation.

- (9) Oil processing, also known as petroleum refining, is a complex and
crucial industrial process that transforms crude oil into valuable products such as
gasoline, diesel, jet fuel, lubricants, and various petrochemicals. / [lepepobxa nagpmu,

makodic iooma 5K HagmonepepodKa, € CKIAOHUM [ BANCTUBUM NPOMUCTIOBUM
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npoyecom, AKUU Nepemeoproc cupy Hagmy 6 YiHHI NPOOYKMU, MAKi AK OeH3UH,
ou3zejibHe NAIU8o, NAIUBo OJisl PeAKMUBHUX 0BULYHIB, MACMUIbHI Mamepiaiu ma pizHi
nagmoximiuni npooyxmu (MOP),

- (14) By blending biofuels into the refining process, the carbon footprint of
the final products can be significantly reduced. / 3miwyrouu dionanueo 6 npoyeci
nepepooku, gyaneyesuil ciio Kinyeeux npooykmie modicna snauno smenwumu (MOP).

When translating the above sentences, there is an omission of extra language

units. In most cases, these are elements related to the structure of the language.

m Permutation = Substitution = Addition Omission

Fig. 2.2. Frequency of using grammatical transformations in the translation of
political texts

In summary, it is safe to say that the frequency of the permutation method is
30%, the substitution method 25%, addition 30% and omission 15%. Taking into
account the obtained data, it becomes possible to state that in translation, the methods
of addition and replacement are the most used, and the method of omission is the least

used.
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CONCLUSIONS

In the course of the research, it was established that the adequacy of the
translation is the functional correspondence of the translation through its equivalence.
Equivalence is a special case of adequacy. It was found that such a translation, which
conveys all the subtleties of the field related to this text, is considered adequate. The
requirement of adequacy is not maximal, but optimal in nature: the translation must
optimally meet certain conditions and tasks.

In the course of researching the works of other scientists on this issue, it was
established that during translation it is necessary to correctly understand the content of
sentences, the semantic relations between sentences and the meaning of the elements
involved in the organization of the text.

Several groups of difficulties associated with the translation of scientific and
technical texts from English into Ukrainian have been identified. Only a small
proportion of English and Ukrainian utterances have an identical syntactic structure
and order of components. The concept of translation transformations was defined - they
represent a special type of interlanguage paraphrasing, which has significant
differences from transformations within the framework of one language. Grammatical
substitution as a special method of translation involves not only the use of forms of the
target language in the translation, but also the refusal to use forms similar to the original
ones, the replacement of such forms with others. The study used the analysis of four
types of grammatical transformations: permutation, replacement, addition and
omission.

Having processed three scientific and technical texts, it can be concluded that
clarity and specificity prevail in documents of this type, therefore literal translation is
most often used, but also, if necessary, there is contextual substitution, descriptive and
antonymic translations, transcoding of words that can be used to achieve greater
accuracy or clarity of expression. Changing the order of words in a sentence and offset

can be used to emphasize certain aspects or to highlight key details.
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The material can become a basis for further research on this issue and be used

by translators during the translation of scientific and technical texts.
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ANNEX

Technical and scientific terms and their rendering in the Ukrainian lanquage

No

Sentence

Translation

Ways of translation

1.

Building services

ImxeHepis OyaiBEIbHUX ITOCIVT €

engineering is the
backbone of modern
buildings, ensuring
that they are efficient,
safe, and comfortable

for the people who

OCHOBOIO Cy4acHHUX OyIiBelIb, 110
rapaHtye  iXx  €(eKTUBHICTb,
0e3nexky Ta KoM(opT 1s JIoAeH,
K1

HHUMH KOPUCTYIOTBCA

(ITepexnan nam — B. T.).

Method of

permutation

use them (BSE:
URL).

2. |What is Building |Illo Taxke Building Services | Adapted
Services Engineering? [mkenepis | transcoding
Engineering? OyIiBENbHHUX TMOCIYT — I
Building SErvices | IpOEGKTyBaHHS ~ Ta  MOHTaX
engineering is the | MexaHIYHHUX, EICKTPHYHUX 1
design and
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installation of
mechanical,
electrical, and

plumbing systems in

CAaHTEXHIYHHUX CUCTEM Y OydiBIIAX

(ITepexnan nam — B. T.).

buildings (BSE:

URL).

Building services | Imxkenepu 3 OyaiBenbHMX mociyr | Replacement
engineers work | Ticao CIIBIIPAIIOIOTh 3 | method
closely with | apxitekTopamu, 3a0yTOBHUKAMHU

architects, Ta BJACHUKaMHU OYyIiBejb, 00

developers, and | ctBoputu eHeproeeKTHRHI,

building owners to | komdopTHi Ta Oe3meyHi

create spaces that are
energy-efficient,
comfortable and safe
(BSE: URL).

npuminieHHs: ([lepexnaag Ham —

B.T.).

Building services

IrxeHepis OyaiBEIbHUX ITOCHVT €

engineering is a vital

aspect of modern

construction  (BSE:

URL).

KUTTEBO BAXKJIUBAM AaCTICKTOM
CYy4acHOTO OyIIBHUIITBA

(ITepexnan nam — B. T.).

Adapted

transcoding

High-tech buildings

CyyacHi BUCOKOTEXHOJIOT1YHI

today need advanced
and efficient
engineering solutions
to keep them running
efficiently (BSE:

URL).

OyaiBJIl TOTPEOYIOThH MEPEOBUX 1
e(eKTUBHUX THKEHEPHHUX
pimenb, 100 3abe3rmeunTH iX
edextuBHy poboty (Ilepexnan

Ham — B. T.).

Adapted

transcoding
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Modern Oil | Cyuacha HadTomepepoOKa;:
Processing: CTIMKE 3aJ0BOJICHHS TI00AIIBHUX

Sustainably Meeting

Global Energy
Demands

Jones Karges (MOP:
URL).

EHEPreTUYHUX MoTped
Jxxouc Kaprec

(ITepexnan nam — B. T.).

Adapted

transcoding

Introduction

Oil processing, also

known as petroleum
refining, is a critical
industrial process
that converts crude
oil into various
valuable products
essential for modern

life (MOP: URL).

Beryn

IIepepoOka HaTH, TAKOXK BiOMA

K HadTonepepoOKa, € KpUTUYHO

BKJIUBUM MIPOMHUCIIOBUM
MPOLIECOM, SIKAM TEPETBOPIOE
cupy HadTy Ha pi3HI IIHHI
MPOAYKTH, HEOoOX1IH1 VTS
cydacHoro xutta (Ilepexman
Ham — B. T.).

Omission

It serves as the
backbone of the
global energy
industry,  supplying
fuels for
transportation,
heating, and
electricity
generation, as well as
providing raw

materials for a vast

array of everyday

BiH Ccly’XuTh OCHOBOIO CBITOBOI

E€HEPreTUYHOi  TMPOMUCIIOBOCTI,
MOCTaYar0uH TIAJTBO TUTST
TPaHCIIOPTY,  OMaJieHH  Ta

BUPOOHUIITBA €JIEKTPOEHEPrii, a

TaKOXK 3a0e3Meuyloud CUPOBUHY

JUTS IIUPOKOTO CIIEKTPY
MOBCSAKICHHUX MPOJYKTIB, TAKUX
K IJ1acT™Macu, QapMmaleBTHYHI
npenaparu Ta KOCMETHKA

(ITepexnan nam — B. T.).

Compensation

method
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products like plastics,
pharmaceuticals, and
cosmetics (MOP:

URL).

By examining these
areas of progress, we
gain insights into how
oil processing can

adapt and evolve to

meet the world’s
growing energy
demands while

aligning with global
sustainability goals
(MOP: URL).

BuBvaroun 111 cepu mporpecy,
MU OTPUMYEMO YSIBJICHHS IPO Te€,
aKk  HadTomepepoOka  MOXKe
aJanTyBaTHCS Ta pPO3BUBATHCA,

o0 3aJ0BOJBHUTH 3POCTaOUl

CBITOBI MOTpeOM B  €HEprli,
y3rOoJUKYIOUM 3 IJ100albHUMHU
OUISIMM ~ CTaJOro  PO3BUTKY

(ITepexnan namr — B. T.).

Mixed transcoding

Discussion

Oil processing, also

known as petroleum
refining, is a complex

and crucial industrial

process that
transforms crude oil
into valuable
products such as

gasoline, diesel, jet
fuel, lubricants, and

various

IlepepoOka HaTH, TAKOXK BiOMaA

Ik HadTonepepoOKa, € CKIaJHUM

1 BaXJIMBUM IMPOMHUCIIOBUM

MPOLIECOM, SKHH TEPETBOPIOE
cupy HadTy B IIHHI MPOIYKTH,
Takl sgK OCH3WH, JH3€JIbHE
MAJIMBO, MMAJTUBO JJI PEaKTUBHHUX
JIBUTYHIB, MaCTUJIbHI Marepiain
Ta pi3HI HAPTOXIMIYHI MPOAYKTH

(ITepexnan nam — B. T.).

Ommision, method

of addition
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petrochemicals

(MOP: URL).

10. | This article explores | ¥ miii crarti mocmikyrotbes | Adapted
the latest | octanHi nocsrHeHHss B ramysi | transcoding,
advancements in oil | mepepoOku HadTH Ta TMOUIYKH
processing and the | Ginbm CTIHKHMX 1 e(EKTUBHUX
quest for  more | meroniB (ITepexnan Ham — B. T.).
sustainable and
efficient practices
(MOP: URL).

11. | Advanced  refining | IlepemoBi TexHoorii mepepooku | Compensation
technologies Tpamuniitai TexHoorii 06pooku | method
Traditional oil | HadpH nependavaroTh
processing JUCTWISLIIO, MiJ 4Yac sIKOi CHpY
techniques  involve | HadTy HarpiBarOTh 1 MOAIISIOTH
distillation, where | Ha pi3Hi (pakmii 3a71eKHO Bif
crude oil is heated | remneparyp kumiHHs. Xoua Iei
and separated into | meron OyB e(pEKTUBHUM
different  fractions | mporsarom necsiTuiiTh, BIH €
based on Dboiling | eneproemanm i cTBOprOE 3HAYHI
points. While this|Bukuan  HapHUKOBMX  rasiB
method has been | (ITepexnan Ham — B. T.).

effective for decades,

it is energy-intensive

and produces
significant
greenhouse gas
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emissions (MOP:
URL).

12.| Advanced  refining | [lepenosi texHozorii | Method of
technologies, such as | HabTonepepo6ku,  Taki sk | addition,
hydrocracking, T1IPOKPEKIHT, KatajmiTHaHui | transformation
catalytic  cracking, | kpekiHr 1 TiZPOOYHIICHHS,
and hydro treating, | 3’sBuincs IS IIBUIICHHS
have emerged to|edekTuBHOCTI Ta OTPUMAHHS
enhance  efficiency | yuctimmx i SAKICHIIINAX
and produce cleaner, | mpoaykriB. Y 1ux mporecax
higher-quality BUKOPHCTOBYIOTHCS KaTali3aTOPH
products. These | Ta BoAcHb IS PO3MICIUICHHS Ta
processes USE | peCcTpyKTypH3arlii MOJICKYJT
catalysts and | ByrJieBoIHiB, IO MPU3BOIUTD 0
hydrogen to Dbreak | 30imbiieHHss  BUXOMy — HIHHHX
down and restructure | mpoaykTiB  Ta  3MCHIICHHS
hydrocarbon BukuiB (ITepexnan vam — B. T.).
molecules, resulting
in increased yields of
valuable  products
and reduced
emissions (MOP:

URL).

13. | Integration of | Iarerparris BigHOBIIOBaHKMX | Compensation
renewable feed | kopMOBHX 3amaciB method
stocks BionanuBo, BUpoOJicHe 3 pKepen
Biofuels, produced | 6iomacu, Takux sIK pOCJIMHHI OJIii,

from biomass sources

TBapUHHI KUPH Ta
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like vegetable oils,

animal fats, and
agricultural residues,
offer a renewable and
lower-carbon
alternative to
traditional
petroleum-derived

fuels (MOP: URL).

CLIbCHKOTOCTIOAAPCHKI 3aJIUIIKH,
MIPOIIOHYE BIJTHOBIIIOBaHY
aNIbTePHATHBY 3 MEHILIUM
BMICTOM BYTJICITIO TPATUIIIHHOMY
NaJIiBy, OTPUMaHOMY 3 Ha(TH

(ITepexnan nam — B. T.).

14,

By blending biofuels

3Mimnyoun 0i0majJuBO B MPOIIEC]

the

process, the carbon

into refining
footprint of the final
be
significantly reduced
(MOP: URL).

products can

nepepoOKu, BYIUICHIEBUM  CIIIJT

KIHIIEBUX  IPOJAYKTIB  MOXKHA
sHayHo 3meHmuTH (Ilepekan

Haml — B. T.).

Omission

15.

Carbon capture in oil
refineries
Carbon capture,

and

(CCUS)

are

utilization,
storage
technologies
gaining momentum as
a means to mitigate
greenhouse gas
emissions from oil
refineries (MOP:

URL).

VnoBaroBaHHS BYTJICHIO Ha

HadTonEepepoOHUX 3aBOTaX
TexHomorti YJIOBJIFOBAHHS,

BUKOPUCTAHHA Ta 30epiraHHs

(CCUS)

00epTiB K 3aci0 MOM’SIKIICHHS

BYIJICI[IO HAOMPAIOTh
BHKHU/IIB TTAPHUKOBUX Ta3iB BIJ
HadTOMIEpEpOOHUX 3aBOJIIB

(ITepexnan nam — B. T.).

Tracing method,

generalization
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16.

carbon
(CO2)

Capturing

dioxide

VYV 10oBIroBaHHA BUKW/IIB

pyriiekncsioro raszy (CO?2) mig yac

emissions during oil
processing and either
storing the captured
CO2 underground or
using it for enhanced
oil recovery can
substantially reduce
the industry’s
environmental impact

(MOP: URL).

nepepoOky HadTu Ta 30epiraHHs
BioBieroro CO2 mijx 3emiiero abo
fioro BUKOPHUCTAHHS TUTST
MIJBUIIICHHS BUAOOYTKY Ha(TH
MOK€ 1ICTOTHO 3MEHIIWTH BILIUB
MIPOMHUCIIOBOCTI Ha HABKOJIMIIIHE
cepenosuie (Ilepexnan nam — B.

T.).

Tracing method

17.

Ongoing  research
focuses on developing

and
CCuUs

for

costeffective
scalable
solutions
widespread adoption
(MOP: URL).

I[Torouni JIOCIIKEHHS

30CEepeKeHI  Ha  po3poOIli

€KOHOMIYHO  €(QEeKTUBHHX Ta

macmraboBanux pimmess CCUS

TUTSI HIUPOKOTO
BrpoBapkeHHs (Ilepekian Ham

~B.T.).

Tracing method

18.

Circular  economy
approaches
Implementing
circular
principles in
processing aims to

economy

oil
minimize waste
and
the

generation
maximize

recycling and reuse

[ligxoau KpyroBoi EKOHOMIKH

IPUHITAIIIB

€KOHOMIKH B

3anpoBaKEHHS

MUAKJIYHOT

HaTomepepoOIli Mae Ha MeTi
MIHIMI3YBaTu YTBOPEHHS
BIJIXO/I1B 1 MaKCHUMI3yBaTH

nepepooxy Ta MOBTOpPHE

BUKOPUCTAHHS moOIYHUX
npoayktiB (Ilepexnanx nam — B.

T.).

Reception
content
development
consists,
compensation

method

of
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of by-products (MOP:

URL).

19. | For instance, | Hanpukiaz, nmepepoOka Biaxoxdis | Reception of
converting refinery | HagTonepepoOku y IiHHI | content
residues into valuable | npoaykru, Taki sk achanst, ado | development
products, like | BUKOpHCTaHHS BiAmpalbOBaHOIO | CONSIStS
asphalt, or using | Temia VIS BUPOOHUIITBA
waste heat to | enexTpoeHeprii JIEMOHCTpPY€E
generate electricity | npuxuiabpHICTE [UKIIYHOMY Ta
demonstrates a | cranomy migxony (Iepeknan Ham
commitment to a|-B.T.).
circular and
sustainable approach
(MOP: URL).

20. | Conclusion BucHoBOK Method of
Oil processing | [TepepoOka HadhTH 3anuimiaeTbes | permutation
remains _a pivotal | kiro4oBOIO ramys33io VTS
industry in meeting | 3aa0BoJIEHHS rJ100aIbHUX

global energy

demands, but the
urgency to transition
to a more sustainable

energy future cannot

EHEpPreTHYHuX MoTped, aie He
MOXHa ITHOPYBaTH HarajbHICTb
nepexony A0 OUIbII  CTaloro
C€HepreTUYHOTO MaiOyTHBOTO

(ITepexnan nam — B. T.).

be ignored (MOP:
URL).

Construction and
optimization of

representative actual

driving cycles based

[ToGynoBa Ta onTUMI3aLs
perpe3eHTaTUBHUX  (PAaKTHUUHHUX
MUAKJIIB BOJIHHA HA  OCHOBI

BAOCKOHAJICHOI'O aBTOKOACPpAa

Adapted
transcoding
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on the improved
autoencoder
Zhichao Zhao, Xilei

Sun (CORAC: URL).

Wxnuao Yxao, Cinert CyH

(ITepexnan nam — B. T.)

21. | Introduction Beryn Adapted
As an  essential | Byayun BaykKJIMBOIO | transcoding
fundamental dbyHIaMEHTaNbHOIO TEXHOJIOTIEI0
technology for the | mns aBTOMOOLIBHOT
automotive industry, | mpoMHCcIOBOCTI, T3M0BHUI LMK
the driving cycle | Bizirpae KUTT€BO BaXKIMBY POJIb
plays a vital role in|y cdepi BJIOCKOHAJICHHSI
the realms of vehicle | TpanciopTHIX 3ac00iB, OIIIHKHM Ta
advancement, excriepumenTyBaHHs  ([lepexman
assessment and | vam — B. T.)
experimentation
(CORAC: URL).

22. | Representative PenpesenraTuBHI MKW BOAIHHS, | Tracing method

driving cycles

tailored for
passenger cars and
motorcycles were
developed to reflect
the authentic driving
conditions of Chennai
in Ref.16, resulting in
two driving cycles of

1448 and 1065 s,

CHeIiajgbHO  pO3poOJieHl 1St

JIETKOBUX aBTOMOO1JIIB 1
MOTOIIMKIIIB, Oynu po3po0IieHi,
mo6 BiIOOpa3UTH aBTCHTUYHI
YyMOBH BOJIiHHS B YeHHai B
Ref.16, B pesynbrari 4oro aBa
UKJIM BOQIHHA cTaHOBWIN 1448 1

1065 c BianmosigHo (Ilepekmnan
Ham — B. T.).
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respectively
(CORAC: URL).

23.

Cui etal.19 presented

a novel method based

on simulated
annealing (SA)

algorithm, which led
to a velocity-
acceleration  model
that Dbetter matched
real-world  driving
characteristics and

significantly reduced

Cui Ta iH.19 npencTaBuIN HOBHI

METO/I, 3aCHOBAHUI Ha aITrOPUTMI

MOJEMOBaHHS  Biamany (SA),
AKUN MpUBIB IO Mojein
IIBUKOCTI-TIPUCKOPEHHSI,  SIKa

Kpalle BiAMNOBIgaga peabHUM
XapaKTepUCTUKaM BOJIIHHSA Ta
3HAYHO 3MEHIIWJIA MMOMMJIKH 10

23% (Ilepexnan nam — B. T.).

Tracing method

errors by up to
23% (CORAC:
URL).
24. | An innovative data- | InnoBamilinuit mMetox po3poOku | Tracing method,

driven driving cycle

LMKJIY BOJIIHHS Ha OCHOBI JIaHUX,

development method
based on minimum

maximum ant colony

optimization

(MMACQO) and the
MC method was
introduced to
improve the

representativeness of
driving _ cycles in

Ref.20,

potentially

3aCHOBAHMM Ha  omTuMizarii
MIHIMAJILHOI MaKCHUMaJILHOT
koioHii mypax (MMACO) 1

meroai MC, GyB mpencraBiieHUN

TUTST TTOKpAIICHHS
peINpe3eHTaTUBHOCTI LUKIIIB

BoaiHHg B Ref.20, moreHmiino

CIIYTYIOUH €TaJIOHOM TUTSt

BCTAHOBJICHHS CTaHJapTiB
cnoxkuBaHHs nanuBa (Ilepexnan

Ham — B. T.).

adapted

transcoding
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serving as a
benchmark for
establishing fuel

consumption
standards (CORAC:
URL).

25.

The online energy

management of the

OnaitH-MeHEe PKMEHT T10pHIHIX

CICKTPUYHHX TPaHCIIOPTHUX

Plug-in Hybrid | 3aco6iB, 1m0 migKiIrO4aroTHCS 10
Electric Vehicles | enexrpomepexi  (PHEV), Oyio
(PHEV) was | peaizoBaHO 3a  JIOIIOMOT'OO
implemented  using | airoputmy JUHAMIYHOTO
the dynamic | mporpamyBanus (DP) Ha oCHOBI
programming  (DP) | moOymoBaHoro (dakTHIHOTO
algorithm based on | uuxiy Bomimas B Ref.26, i
the constructed | pesynbTatu MOJICITFOBAHHS
actual driving cycle | nponemoncTpyBan MIHIMYM

in Ref.26,

simulation

and
results
demonstrated a
19.83%

improvement in fuel

minimum

efficiency compared

to the charge
depletion and charge
sustain (CDCS)
control strategy

(CORAC: URL).

19,83% mokpamieHHs MaJIuBHOI
e()eKTUBHOCTI TIOPIBHSIHO 3 10
CTpaterii KOHTPOJTIO BUCHAKEHHS
Ta I ITPUMKH 3apsiy

(CDCS) (Ilepekmagnam —B. T.).

Tracing method
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26.

al.29
the

chain

Ma et
introduced
AMarkov
method to create
representative

driving cycles with

actual driving

characteristics, and
the study underlined
the significance of
addressing real-
world characteristics
when improving fuel
economy regulations

(CORAC: URL).

Ma Ta iH.29 npeacTaBuIM METO.

JAHLFOTa A.MapkoBa JUTS

CTBOPCHHA PCIPC3CHTATUBHUX

IUKJIB BOJIHHA 3 (PaKTUUHUMU

XapaKTepUCTUKAaMHU BOJIHHSA, 1
JTOCITIIKEHHS 1 IKPECINIIO

Ba)KJIUBICTh 3BCPHCHHSA a0

XapaKTEPUCTUK PEaJbHOTO CBITY
OpU  BJOCKOHAJEHHI  IPaBUII
exoHomii nanusa (Ilepexnan Ham

~B.T.).

Adapted

transcoding

217,

The CO2 emissions of
five passenger cars
were simulated in
actual driving cycles
in Ref.30,

revealed that

which

local
driving cycles were
30%

empirical

closer to
data
compared to the
World Light-duty
Vehicle Test Cycle
(WLTC) (CORAC:
URL).

Buknmn CO2 1m’atu  JIETKOBUX
aBTOMOO1UTIB OyJIM 3MO/JIETLOBaHI
B pCAIBHHUX ITMKJIAX BOJIHHSA B
Ref.30, sxkmii 1moKaszaB, IO
JIOKaJbH1 LIMKJIX BOJIHHA Oyl Ha
30% OMMKYUMU 0 EMITIPUIHHIX
JAaHUX TOpIBHAHO 3 BcecBiTHIM
IIUKJIOM BHUIIPOOYBaHb JIETKOBUX
tpancnoptHux 3aco6iB (WLTC)

(ITepexnan nam — B. T.).

Tracing method
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28. | However, there is a | IIpote Opakye noBHoro | Transcoding
lack of a complete | cuctemarnanoro MeTojy | methods
systematic o0y 1I0BM B1J1 310paHUX BUXITHUX
construction method | nfanux m0 (akTUYHUX MICBKUX
from the collected | iukiiB BOMIHHS, TAKUM YHWHOM
original data to the | migBuIyroUn ¢(EKTUBHICTb,
actual urban driving | 3aomamkytousn  BHTpatd  Ta
cycles, thus | mosermryroun TIOPIBHSHHS
improving efficiency, | (ITepeknan vam — B. T.).
saving costs and
facilitating
comparisons
(CORAC: URL).

29. | At the same time, the | V¥ TOM xKe yac | Adapted
representativeness of | penpesenraTuBHicTh (akTHyHMX | transcoding
the actual driving | muKIiB BOMIHHS, CTBOPEHUX Ha
cycles constructed at | manuii  MOMEHT,  TOTpeOye
present needs to be | momameioro  BAOCKOHAJIEHHS,
further improved, so | o6 OLTBII peaTiCTUIHO
as to reflect local | BimoOpaxaTu MiCIIEBI
driving XapaKTePUCTUKH BOJTIHHS
characteristics more | (Ilepexiaa Harr — B. T.).
realistically
(CORAC: URL).

30. | Therefore, a|Takum  umHOM, y  1BOMY | Tracing method
systematic  driving | mociipKeHH1 TPOTIOHY€ThHCS
cycle  construction | cuctemaTHyHH METO] TOOYI0BU

method called CS-

UKJIY BOMIHHA 1 Ha3Borw CS-

DCC is proposed in

DCC, KU 00’eHy€
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this  study, which

integrates multi-scale

wavelet analysis,
KPCA, the Balanced
Iterative  Reducing

and Clustering using
(Birch)

algorithm, and the

Hierarchies

improved

autoencoder. The key
contributions are
delineated below

(CORAC: URL).

OararoMacIinTaOHu BEUBJIET-

ananiz, KPCA, 30amaHcoBaHe

iTepallifHe ~ CKOpPOYCHHS  Ta
KJIACTePU3alliio 3 BUKOPUCTAHHSAM
anroputMy Hierarchies (Birch) 1
BJIOCKOHAJICHUH aBTOKOJIE.
KitouoBi BHECKHM OMUCaHI HUKYIE

(ITepexnan nam — B. T.).

31.

The CS-DCC method | Meton CS-DCC OyB
was proposed to | 3amporoHOBaHUM TUTSE
systematically CUCTEeMaTUIHOI reHepartii
generate a | penpe3eHTaTUBHOTO LIMKJTY
representative BOJIIHHA 3 BUXIJIHUX JaHHUX

driving cycle from the

original data

(CORAC: URL).

(ITepexnan nam — B. T.)

Method
permutation,

tracing method

of

32,

Methods
In this study, the CS-
DCC

proposed to

method is

systematically
generate a
representative

driving cycle from the

Metoau
vy bOMY JOCIIIKEHHI

npornonyeTtbest Meron CS-DCC

JUISL CUCTEMaTU4yHOI TeHepalii

penpe3eHTaTUBHOTO ITUKITY
BOJIHHS 3 BHUXIAHUX [JaHHUX, 1

pobounii npoiiec

Tracing method
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original data, and the
workflow IS
illustrated in Fig. 1
(CORAC: URL).

MPOLTIOCTPOBAHO Ha puc.

1. (Ilepeknan Ham — B. T.)

33.

More specifically, the
original data
collected from
electric vehicle road
tests are sequentially
subjected to seven
steps, including data

preprocessing,

micro-trip  division,
characteristic
extraction,
dimensionality
reduction, micro-trip

clustering, driving

cycle establishment
and driving cycle
optimization

(CORAC: URL).

binbm KOHKpETHO, BUXI/HI JaHi,

310paHi Mg  4Yac  JOPOXKHIX

BUTIPOOYBaHb  €JIIEKTPOMOOIIIB,
MMOCHIIOBHO MIAOAIOTBCA CEMU

CTallk, BKIIOYaro4u MHOOICPCIAHIO

00poOKY JTAHUX, MOILT
MIKPOTOi3/I0K, BUIJIEHHSA
XapaKTEPHUCTHK, 3MEHIIICHHS
PO3MIPHOCTI, KJIaCTePU3AIIII0
MIKpONOI310K, BCTAHOBJICHHS

IIUKJIY BOJIHHS Ta OITHUMI3AIIIO

ity Bominuas ([Tepexian Hamn —

B.T)).

Adapted

transcoding

34.

In  the micro-trip
the

collected continuous

division  step,
data are segmented in
a  specific  way

according to the CS-

Ha eram wmikponoi3aku 310paHi
OesrepepBHi JaHi
CETMEHTYIOThCSI TIEBHUM YHHOM

BianoBigHo g0 merony CS-DCC

(ITepexnan nam — B. T.).

Tracing method
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DCC
(CORAC: URL).

method

35.

In the dimensionality
reduction step, the
KPCA algorithm is
utilized to reduce the
dimensionality of the
characteristic matrix,
which  serves to
alleviate
computational

complexity (CORAC:

Ha erarni SMCHIICHHA

po3MmipHOocTi anroputm  KPCA
BUKOPHUCTOBYETHCS TUTST
3MEHIIIEHHS PO3MIPHOCTI
XapaKTEPUCTUYHOI MATPHII, IO
CITY)KUTb

JJIsA ITOJICTIIICHHA

00YHCITIOBAIBLHOT CKJIQTHOCTI

(ITepexnan nam — B. T.).

Tracing method

URL).

36. | The micro-trip | ®aza kiaacrepu3ari | Adapted
clustering phase uses | Mikponoi3/10K BUKOpPHUCTOBYE | transcoding
the Birch algorithm | anroputm bepua TUTSI

to cluster all micro-

trips  into  three
distinct classes based
on predetermined
criteria within the
algorithm (CORAC:

URL).

KJIacTepH3allii BCIX MiKPOIOi3/10K
y TpU OKpeMl KJach Ha OCHOBI
3a37aJIeri b BU3HAYEHUX
KpUTEPIiB y aIrOpUTMI

(ITepexnan nam — B. T.).

37.

During the driving
establishment
the Markov

cycle
stage,
chain Monte Carlo
(MCMC) method is

applied to construct

Ha erami BCTaHOBJICHHS ITUKITY

pPYXy Usl TOOYJOBH LUKITY PYyXY

3aCTOCOBY€EThCA MeTOoll MoHTe-

Kapno JIaHIFOra Mapxkosa
(MCMO), BUKOPHUCTOBYIOUH
BJIACTUBOCTI CTOXaCTUYHUX

Tracing method
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the driving cycle,
leveraging the
properties of

stochastic processes
with Markov
characteristics

(CORAC: URL).

MPOIIECIB 13 XapaKTePUCTUKAMHU
MapkoBa (Ilepeknan nHam — B.

T).

38.

In the driving cycle

optimization step, the

constructed  driving

cycle is optimized
based on the
improved

autoencoder to
enhance its

representativeness
(CORAC: URL).

Ha eTamni ontumizariii MUKy pyXy

CTBOpPEHHUIA IIUKIT pPyxXy
ONTUMI3YEThCS Ha OCHOBI
BJIOCKOHAJICHOT'O

aBTOKOYBAJIbHAKA TUTST
T1JIBUIICHHS Horo

penpe3entatuBHOCcTi ([lepexian

Haml — B. T.).

Adapted

transcoding

39.

It is worth noting that
although the CS-DCC

BapTto 3a3HaumnTH, 1110 X04a METOJ

CS-DCC  mpomonyeTrbcsi  Ha

method is proposed
based on city-specific
road test data, it can
still be applied to
other road test data to
generate actual
driving
(CORAC: URL).

cycles

OCHOBI JAHUX JOPOKHIX
BUNPOOYBaHh y KOHKPETHOMY
MICTI, HOTO BCE OJHO MOHA
3aCTOCYBaTU [0 IHIIMX JaHUX

JIOPOKHIX ~ BUNPOOYBaHb  JIS
CTBOPEHHSI (PAaKTUYHUX IUKJIIB
BojiHHs (Ilepexnang wam — B.

T.).

Tracing method

40.

In this study,

extensive efforts have

Y 1upoMy JOCIHIJKEHHI 3Ha4H1

3ycwis OynM  COpsiMOBaHI Ha

Adapted

transcoding
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been dedicated to the
development of
representative actual
cycles
(CORAC: URL).

driving

pPO3pOOKY pernpe3eHTaTUBHUX

peanbHuX LIUKJIIB BOJIIHHSA

(ITepexnan nam — B. T.).

41.

Electric vehicle road
tests were conducted
and relevant data
were collected using
the manual driving

method, and the CS-

byio  mpoBemeHo  IOpOXKHI

BUIIPOOYBAHHS €JIEKTPOMOOLTIB 1
maHl  3a

310paHO  BIATIOBIIHI

JIOTIOMOTOI0 ~ PYYHOTO  METOIY

BOJIIHHSI, @ TAKOK 3alPOIIOHOBAHO

DCC method was

proposed to

systematically
generate a
representative

driving cycle from the

METOJI CS-DCC JUTST
CHUCTEMATUYHOIO CTBOPCHHS
perpe3eHTaTUBHOTO 10070:9 0%
BOMIHHA 3 BHUXIIHUX JaHUX

(ITepexnan nam — B. T.).

Tracing method

original data
(CORAC: URL).
42. | Besides, the | Kpim Toro, moOynoBanuii mukia | Adapted

constructed driving

BOJIIHHS MOPIBHIOBABCS 3

cycle was compared
with four standard
driving cycles to
verify the regional
characteristics, and
the main conclusions

are summarized as

4OTUPMA CTaHJAAPTHUMH
LUKJIaMUA BOJIHHS JUIsl IEPEBIPKU
pPETiOHABHUX XapaKTEPUCTHK, 1
OCHOBHI BHCHOBKH
iCYMOBYIOTBCS HACTYITHUM

yuHoM (Ilepexnan nam — B. T.).

transcoding
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follows. (CORAC:
URL).

43.

After noise reduction
by five-scale wavelet
analysis, the refined
data exhibit greater
stability and a
smoother pattern in
contrast to  the
original data

(CORAC: URL).

[licnss 3MeHIEHHS IIyMy 3a
JIOTIOMOTOI0 I’ ITUMACIITAOHOTO

BEHBIIET-aHAI3y YTOYHEHI JaHl

JIEMOHCTPYIOTh O1TBIITY

CTAaOUIBHICTh 1 OLIBIN IUIABHUKA
MaJIlOHOK Ha  BIAMIHY  BIJ
BuxigHux ganux (Ilepexman Ham

~B.T).

Concretization

44,

Analysis based on the

Pearson correlation

coefficients indicates
the  presence  of
extremely strong
positive or negative
correlations
the 14

characteristic

among

extracted

Amnanis, 3aCHOBaHUM Ha
KoeilieHTax KOpeJsii

[lipcoHa, BKa3ye Ha HasBHICTb
HaJa3BUYAHO CUJIBHUX

MO3UTUBHUX a00 HEraTUBHHUX
Kopemsmii cepen 14 BumiIeHUX
XapaKTEPHUX napameTpiB

(ITepexnan nam — B. T.).

Adapted

transcoding

parameters
(CORAC: URL).
45. | Considering the | BpaxoBytoun posnoain manux y | Tracing method
distribution of the | mpocropi BHCOKOT po3mipHOCTI Ta
data in the high- | kijgbKicTh TPHOX KIIACIB MICHIS
dimensional  space | kiactepu3ariii, anroputm ['aycca

and the number of
three classes after

clustering, the

KPCA BuOpaHo I 3MCHIIICHHS

PO3MIPHOCTI  XapaKTePUCTUUHOI
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Gaussian KPCA
algorithm is chosen
to reduce the
dimensionality of the
characteristic matrix

(CORAC: URL).

MaTpHIT

T.).

(ITepexnan nHam — B.

46.

The

principal components

number of

KinpkicTh OCHOBHHX

KOMITOHEHTIB BH3HAYAETHCS SIK 5,

Is determined as 5,
and the cumulative
contribution rate is
85.99%  (CORAC:
URL).

a CYKYIIHa CTaBKa BHCCKY

CTaHOBUTL 85,99%

Ham — B. T.).

(ITepexnan

Transliteration

47.

The

parameters of

characteristic
the
classes
obtained by the
Gaussian KPCA and
Birch
differ from each other
(CORAC: URL).

three

algorithms

XapakTepucTU4H1 IapaMeTpu

TPHOX KJaciB, OTpUMaHl 3a
JIOTIOMOTOI0  aliropuTMiB  [ayca
KPCA Tta bipua, Bigpi3HSIOTbCA
onuH Bix oguoro (Ilepexnan Ham

~B.T).

Tracing method

48.

The average error of
the

parameters
the optimized drive

characteristic

between

cycle and total data is
notably reduced from
13.6 to 6.1%, with a

Cepennst moxubka XapakTEpHHX
apaMeTpiB MK ONTHMI30BaHUM
IIUKIIOM pyXy Ta 3arajllbHUMHU
JAHUMHU IIOMITHO 3MEHIINWIACSA 3
13,6 no 6,1%, i3 KoedimieHTOM
55,1%,

SMCHIICHHA 1o

JEMOHCTPYE HaJ3BUYANHY

Transliteration
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reduction ratio of | mpogykTUBHICTB onTuMi3arii
55.1%, showcasing | BmockonaneHoi MoAei
the remarkable | aBrokonyBanparka  (Ilepekian
optimization Ham — B. T.).
performance of the
improved
autoencoder  model
(CORAC: URL).
49. | The proposed CS- |3ampomnonoBanuii Meron CS- | Tracing method

DCC method

DCC nemoncTpye eheKTHUBHHIA

demonstrates an
effective method for
constructing  highly
representative actual

driving cycles, and

the constructed
driving cycle has
obvious local
characteristics in
contrast to four
standard driving
cycles, which
emphasizes the
necessity of
constructing an

actual driving cycle
that reflects localized
driving
(CORAC: URL).

patterns

METO/ JUIS o0y 10BH
BHCOKOPETPE3CHTAaTUBHUX

(hakTUYHUX IMKIIB BOJIIHHS, a
CKOHCTPYHOBAaHHMM UK BOJIHHS
Mae OYEBUIHI JIOKaJIBHI
XapaKTEepPUCTUKU HAa BIIMIHY Bij

YOTHPLOX CTAaHAAPTHUX I_[I/IKJ'IiB

BOJIHHS, 10 M1JIKPECITIOE
HEOOX1THICTh noOy10BU
(aKTUYHOTO UMUKy  BOJIIHHS,

SKUW BigoOpakae JOKaji3oBaH1
mabnonn BomiHHA (ITepekian

Ham — B. T.).
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50.

All of these not only

provide an efficient

method  for  the
methodical
construction of a
representative
driving cycle from
original data, but
also present a

powerful application

of artificial
intelligence in
advancing
engineering

technologies
(CORAC: URL).

VYce ne He sume 3a0esnevye

e(heKTUBHUI METO/T U1
METOJIMYHOT 1100y 10BH
penpe3eHTAaTUBHOTO LUAKITY
BOJIHHS Ha OCHOBI BHXIJHHUX
JaHUX, ajle W € TOTYyXHUM
3aCTOCYBaHHSM IITYYHOTO
IHTEJIEKTY B IPOTPECUBHUX
1HKEHEPHHUX TEXHOJIOT 15X

(ITepexnan nam — B. T.).

Adapted

transcoding
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PE3IOME

KypcoBy po0OoTy mpHCBSIYEHO MOCIIHKEHHIO OCOOIMBOCTEH MEpeKIary
TEXHIYHUX TEPMiHIB. Y X0J1 poOOTH BHUCBITJICHO OCHOBHI €TalM HayKOBOi JYMKHU B
ramy3l TEpeKsiagy HayKOBOTO JUCKYpPCy, OIMCAaHO JIEKCHYHI Ta TpaMaTU4HI
TpaHchopmallii Mpu Mepekyiai HayKOBO-TEXHIYHHUX TEPMIHIB. 3niiicHEeHO
nepeKIafanbkuii aHam3 (QakTUYHOTO Matepiany aochipkeHHs (50 aHTHCHKUAX
pPEUYCHB 3 TEXHIYHUMHU TEPMiHAMH Ta 1X MEPeKIIa]] YKpaiHChKOI0 MOBOIO).

KittouoBi cioBa: mepekiiaj, nepekyaajanbKiil aHaii3, TeXHIYHUN TEepMiH,
HAayKOBUW  JUCKYypC, JIeKCHM4YHI TpaHcdopmaiii (IpakTUYHa  TPaHCKPHIILIs,
TpaHCiTepallisi, TpaaulliiHe BIATBOPEHHS, 3allO3MYEHUN TMepeKyian); TpaMaTU4Hi

TpaHCKpHIIIi (IepEeHECEeHHS, 3aMiHa, JI01aBaHHsI, IPOIYCK).



