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INTRODUCTION

We are on the edge of 4™ Industry Revolution. This term “Industry-4.0”, initially was offered at
the Hannover Exhibition in 2011. Klaus Schwab (Schwab, 2016) in his book “The 4" Industrial
Revolution” highlighted current attributes of new coming era, such as overlapping of the real and
virtual worlds, and interconnecting different technologies are, produced new decision and

breakthroughs, machine learning and Artificial Intelligence (Al).

According to “The Al Index 2024 Annual Report” (Maslej et.al, 2024, p3) - “Progress accelerated
in 2023. New state-of-the-art systems like GPT-4 is impressively multimodal: They can generate
fluent text in dozens of languages, process audio, and even explain memes. As Al has improved, it
has increasingly forced its way into our lives. Additionally, GPT-4 achieved an impressive 0.96
mean win rate score on the comprehensive Holistic Evaluation of Language Models (HELM)
benchmark, which includes MMLU (Measuring Massive Multitask Language Understanding)

among other evaluations”.

We will go into that later, but initially we cast our minds back to the history of Translation science
which plays a crucial role in our life; it is especially important to underline its impact on
interconnection between nations. The history of Translation traces to ancient times of Cicero (46
B.C) who believed that translation should be done by meaning “sense-for sense”, not by letters or
words. Western world’s close connection to religion gave to start translation of canonical texts like
Bible. We can take examples from the English language in 1550. The important event (the
defeating Spanish Armada in 1558) gave the opportunity to many British merchants and pirates to
explore new areas; of course, the translation was that instrumental tool for trade and relationship
between countries. It should be also mentioned consecutive interpreting method, which was widely
used in ancient times among emissaries and merchants from various cultures and across several
ancient civilizations. More detailed discussion provided by Dr. Abbasbeyli Elvin, the first
Azerbaijani to join the AIIC (International Association of Conference Interpreters), in his article
(Abbasbeyli, 2021) "The role of the translation bureau (Tercima Odas1) in preparing translators,
interpreters, and diplomats of the Ottoman Empire,” highlights the historical significance of
consecutive interpreting. The 19" and 20™ centuries translation field was reanalyzed and formalized

as an academic discipline which emerged as various schools of thoughts and divisions.



Delving into the period after World War 2, necessity of using simultaneous interpreting was put
forward by the Nuremberg Trials. The trials' multilingual nature and the need for productive
processes made traditional consecutive interpreting unpractical. The success of the process was
achieved by simultaneous translating into 4 foreign languages realized by 50 interpreters, who
firstly used IBM’s International Translation System. That new method was the beginning of the

era of simultaneous interpreting.
Turning into the structuring of the thesis, the followings should be mentioned:

Motivation of the theme. The current research sheds light on capabilities of an advanced language
processing models such as ChatGPT-4 and ChatGPT-3.5 as compared to human translation. As we
consider them assistant tools for translators, the comprehensive view of translations made by both
newly appeared large language models (LLM) in 2022 and 2023, is very crucial. The analysis
process, discussed in Chapter 3, investigates pros and cons of the models and their contribution to

translation of scientific texts from English to Russian language.

Objects of investigation: The objects of the research are the language models (LLM) ChatGPT-4
and ChatGPT-3.5, based on deep learning system.

The subject of investigation: The subject of investigation is translation of scientific texts from

English to Russian languages.

The aim and objectives: The main purpose of this thesis is to analyze the translation capabilities
of large language models based on deep learning systems, to identify the percentage deviations
between both models in translation procedures as well as with respect to human translations, and

to examine strengths and weaknesses of both models and human translation in scientific texts.

Theoretical and pragmatic significance: The results/gains of the study will be useful for
scientists and developers of the large language models ChatGPT-4 and ChatGPT-3.5, as well as
not only translators and language professionals, but also for translation companies in terms of the
strengths and limitations of Al models in translation of scientific texts. The findings will be helpful

in enhancing research development in the field of Al models in furtherance.



Research questions:

Can ChatGPT-4 be used as a viable alternative to human translation in scientific texts?

To what extent can ChatGPT-4 accurately capture the nuances of bilingual translating scientific
texts from English to Russian, including terms and conventionalized identities in comparison to
human translation?

To what extent is the large language model ChatGPT-4 better in comparison to its predecessor, the
ChatGPT-3.5?

Method of research: This research uses a mixed approach. Both qualitative and quantitative

methods, complementing each other, were useful in providing the comprehensive result.

Structure of the thesis: The structure of the current thesis consists of the introduction, three
chapters, conclusion and references. The first chapter describes the theoretical background of the
study, the second chapter consists of the methodology, and the third chapter includes the analysis
process and deals with metalinguistic analysis of the results, shedding the light on pedagogical

implications of the gains as well as identifies the perspective aspects of the problem.



CHAPTER I. LITERATURE REVIEW

1.1 The history of Machine Translation

The history takes us to the year of 1646 in Leipzig (Germany), where Gottfried Wilhelm Leibniz
was born. The scientist offered binary calculus system in 1685, which was described in his letters
to De Remond (JIeiionwuir, 2005). He explained and found similarity of his system with the Chinese
traditional math method of calculation. It was presented in the sequence from 0-9; when they reach
10, they continue to count as 10-in ten times as a hundred. Instead of this, he used only 0 and 1
symbols and nothing else, to calculate everything reducing the numbers by simple principle. This
binary calculus system was a foundation of binary code. The scientist, also known as a philosopher,
using the term of power related to substance, meant that substances can be as many as power, and
the feature of such substance is the ability of action. He wrote that power equals to substance and

called substance as “monada” (Greek word monos is one).

Leibniz wrote- “When there are disputes among persons, we can simply say, ‘Let us calculate’, and

without further ado, see who is right.”

The binary calculus system theory, was applied in the development of computers. This binary code
consists of two digits known as bits, and used in computers, allows to process, store, and transmit
data.
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Fig. 1

John Hutchins (Hutchins, 2003) describes the invention made by P. Trojanskij patented in 1933 as
the ‘translating machine’, or (as the title of his 1933 patent describes it) - “a machine for selecting
and typing words when translating from one language into another or several others

simultaneously.”



Fig. 2

Patent’s description about the machine consisted of “a smooth sloping desk, over which moving
easily and freely in different directions is belt provided with perforations which position the belt in
front of an aperture” (see fig. 2)

This wide belt was a large dictionary, with entries in six languages in parallel columns. The
operator located a word of the source language and moved the belt to display in the aperture the
corresponding word of the target language. Then operator would type in a code indicating the
grammatical category or role of the word in question — codes that Trojanskij referred to as ‘signs
for logical parsing’ — and the combination of target word and code were then photographed onto a
tape. Then the next source word would be located and ‘translated’ in the same way. From a tape of
the target language words in sequence, a typist would then produce a ‘coherent text’ for a reviser
to substitute the correct morphological forms for each word based on the assigned codes. As a final
stage a ‘literary editor’ would produce the final target text. Unlike the operator and the reviser, who
needed to know only their own languages (those of the source and the target respectively), the
editor would need to know both languages in order, in Trojanskij’s words, “to extract the meaning
of the translation, to choose synonyms, to polish the unevenness, i.e. to do general literary
finishing.” (Hutchins, 2003).

Next development was described by Prof. Dr. C. Dianne Martin in her study (Martin, 1995),
focusing on J. Mauchly’s construction of an “electronic calculator” in 1942. It emerged from the
use of high speed vacuum tubes and was funded by the government next year. The Project PX, the
secret classification for ENIAC (the Electronic Numerical Integrator and Computer) began in June,
1943 until November,1945. ENIAC weighed 30 tons, covered 1,500 square feet of floor space,
used over 17,000 vacuum tubes and cost about $500,000. Later, The ENIAC was used to provide
calculations in weather forecasting, wind tunnel design for Army until 1955 in Aberdeen Proving

Ground in Maryland.

In 1949, Warren Weaver in his memorandum of “Translation” (Weaver,1949) underlined, “There

IS no need to do more than mention the obvious fact that a multiplicity of language impedes cultural



interchange between the peoples of the earth, and is a serious deterrent to international
understanding. The present memorandum, assuming the validity and importance of this fact,
contains some comments and suggestions bearing on the possibility of contributing at least
something to the solution of the world-wide translation problem through the use of electronic

computers of great capacity, flexibility, and speed”.

The Georgetown-IBM experiment was presented on January 7, 1954 in collaboration with
Georgetown University and IBM corporation. The experiment included automated translation of
60 sentences from English to Russian. The system only based on 6 grammar rules and vocabulary,
which consisted of 250 words in Russian language, “several short messages, within the 250-word

range of the device, were tried.” (Hutchins, 2004).

In November 1966, Automatic Language Processing Advisory Committee (ALPAC,1966)
published the estimation report for the research progress of machine translation (MT). It was
regrettable. In fact, all financial assistance was stopped due to the factors of slow speed, quality

and charge in comparison to human translators.

Despite all challenges, the machine translation experienced a rebirth in 1980, stimulated by
advancement in computer technology. The growing internationalization of science in the 19"
century and emergence of the Terminology discipline, which undergone several stages, led to the
development of the second stage featuring crucial innovations such as the development of
mainframe computers and documentation techniques (Teresa, 1998, p.6).

1975-1980 is marked by the dissemination of personal computers and in 1976 the European
Communities accepted the operational system Systran (translated from Russian to English),
developed by Peter Toma. This system replaced the IBM Mark 11 system and become one of the
first MT marketable systems at that period. I. M. Pigott in his paper (Pigott,1986 p.144) wrote, I
am pleased to report that significant progress has been made with the result that in 1985 machine
translation is no longer looked upon as an isolated application but has, for the majority of users...”.
He underlined that Systran system has been developed with addition translations from English and
French language into German and now supports 5 “language pairs”. At that time many various
systems were introduced and occurred all over the world, for instance, Mitsubishi (MELTRAN),
Hitachi(HICATS), the METAL German-English system (1988) used to translate documents of data

processing and telecommunications ‘fields.



The statistics-based approach emerged in 1990 within the project “Candide” by an IBM team
(Berger et al., 1994, pp.157-162). The Candide was a system for automatic translation (MT) from
French to English and used methods of statistics and information theory, developing a probability

model of translation process.

The method utilized mathematical models to predict the probability that of one sequence of words
in a language appropriate to a sequence of another language. The accuracy of translated texts was

only 48% but reduced the work of human translators by 60%.

The significant development was made by Google Translate(GT) in April 2006, introducing its
own machine translation model. Google Translate started utilizing statistical machine translation

but in November 2016 transitioned to the method named “Neural Machine Translation”.
1.2. Neural Networks

Parallel to development of machine translation the remarkable work was done in the period of
1940s-1960s called (Cybernetics), which was mentioned by emergence of neural networks
conception. In 1943, Warren S. McCulloch and Walter Pitts (McCulloch & Pitts, 1943) published
a description of the first neural network model but without using this term they noted in the abstract
of the paper, - “Because of the "all-or-none" character of nervous activity, neural events and the
relations among them can be treated by means of propositional logic. It is found that the behavior
of every net can be described in these terms, with the addition of more complicated logical means
for nets containing circles; and that for any logical expressions satisfying certain conditions one

can find a net behaving in the fashion it describes.”

The idea to describe how the brain’s basic processing element might function, they “showed how
simple electrical circuits connecting groups of ‘linear threshold functions’ could compute various
logical functions”. There were only 3 references at the end of that paper, without the main reference
to Nicholas Rashevsky’s great influence in developing of neural networks. However, the Joint
Research Centre (JRC) in 2018, mentioned his impact in the Science for Policy Report-
“Mathematical models of neural networks were first developed by Nicolas Rashevsky in the early
1930s, and they became famous when his student Walter Pitts interpreted biological neural
networks in 1942 as networks of logical switches.” (Tuomi 1., Joint Research Centre (JRC) 2.2.1
Data-based neural Al, p10).
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The American scientist Frank Rosenblatt mainly known as a father of deep learning, was inspired
by the work of scientists Warren S. McCulloch and Walter Pitts, and created a neural network
called —Perceptron (by meaning of the word perception). He was encouraged by possibility of
creating similar model that can imitate a function of human brain’s neurons (human brain consists
of 100 billion neurons) and how they can process the information. One of the key’s achievement
was the learning algorithm, permitted to do tasks by samples. i.e. it could be trained on positive
and negative answers. (Rosenblatt, 1958).

So how do perceptrons work? A perceptron takes several binary inputs, x,, x,,..., and
produces a single binary output:

~
&ro { | s Outpt
A

Fig.3

The perceptron has three inputs, x1, x2, x3. In general, it could have more or fewer inputs.
Rosenblatt proposed a simple rule to compute the output. He introduced weights, wl, w2, . . ., real
numbers expressing the importance of the respective inputs to the output. The neuron’s output, 0
or 1, is determined by whether the weighted sum Y, w, x is less than or greater than some threshold
value. Just like the weights, the threshold is a real number which is a parameter of the neuron.
(Nielsen, 2015).

0 if 2> w,x, < threshold

P

ourput =
P { 1 if >, w,x, > threshold

Fig.4

Weights played a crucial role in perceptron model and impact on result. The Perceptron consisted
of a single layer in comparison with artificial neural networks, that consist of multiple connected

layers.

The period of “Al winter” began with the tract, published by M. Minsky and S. Papert (Minsky &
Papert, 1969, p.18) with negative judgements of Perceptrons, as they noted - “Perceptrons have
been widely publicized as ‘“pattern recognition’’ or ‘‘learning’’ machines and as such have been

discussed in a large number of books, journal articles, and voluminous ‘reports.”” Most of this
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writing ... is without scientific value. We do not see that any good can come of experiments which
pay no attention to limiting factors that will assert themselves as soon as the small model is scaled
up to a usable size.”. Frank Rosenblatt couldn’t answer their critiques due to his sudden death in

Chesapeake Bay on his boat trip.

In 1982 J. J. Hopfield introduced and developed recurrent neural network named the Hopfield
network. (Hopfield,1982) The network consisted of neurons and the key ability of which was to
remember patterns. So, Hopfield proposed a method for using a neural network as a Content-
Addressable Memory (CAM). According to this type of network, where collected data could be
saved in neurons’ memory researchers used it for automated cancer diagnosis and in medical image

processing operations.

In 1997, Hochreiter and Schmidhuber (Hochreiter & Schmidhuber, 1997) developed the Long-
Term Short Memory (LTSM). The Recurrent neural network could remember long term
dependencies. All recurrent neural networks have the chain of repeating modules with a simple
structure as single layer, but in LTSM the repeating module has an unequal structure with four

layers. The key to LTSM is the cell state, where LTSM use capability to remove or add information.

Neural networks modify linear models in two important ways. The first is the use of multiple layers.
Instead of computing the output value directly from the input values, a hidden layer is introduced.
It is called hidden, due to inputs and outputs in training instances, but not the mechanism that
connects them — this use of the concept hidden is similar to its meaning in hidden Markov models
(Pickens & Batjargal, 2020).

Moving forward two decades to 2015, Nal Kalchbrenner et.al. (Kalchbrenner, et al.,2015)
introduced the Grid Long Short-Term Memory network (Grid LSTM), which uses LSTM cells
along all of the dimensions and modulates in a novel fashion the multi-way interaction. Researchers
mentioned the advantages of the cells compared to regular connections in solving tasks such as
parity, addition and memorization and ways of applying the model to character prediction, machine

translation and image classification, showing strong performance across the board.
1.3. Deep Learning from 2006 to the present

Deep learning is a subset of machine learning, which in turn also is a subset of Al (Artificial
Intelligence). Al is a technique that enables a machine to mimic human behavior. Deep learning

systems in other words “learn” when its networks trained on a large data sets, for instance, after
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learning the system can identify the needed object from images through thousand ones. It is like a
many-layer pie referred to the term “deep”, to emphasize that the neural network able to train
deeper, it has a structure of many layers each of which can handle the data and send its output to

the next layer. Such a very useful process, due to the final result, taken from system, is précised.

An American scientist Marvin Minsky, known as a pioneer of development and father of Al,
worked on vision system in 1966. The project consisted of connecting computer to a camera and

asking to describe “what it saw”, but the task was too much complex at that time.

The modern era of deep learning began in 2006 when Geoffrey Hinton (Hinton, et al., 2006)
developed a hybrid model, where the top two hidden layers form an undirected associative memory
and the other hidden layers form a directed acyclic graph that converts the representations in the
associative memory into observable variables such as the pixels of an image. This hybrid model is
notable for its greedy learning algorithm that can find a fairly good set of parameters quickly, even
in complex deep networks with millions of parameters and many hidden layers, the learning
algorithm is unsupervised but adapts well to labeled data by learning a model, generating both the
label and the data. The generative model makes it easy to interpret the distributed representations
in the deep hidden layers. The inference required for forming a percept is both fast and accurate.

Researchers demonstrated the possibility of learning a deep, densely-connected, belief network one
layer at a time. The obvious way to do this is to assume that the higher layers do not exist when
learning the lower layers, but this is not compatible with the use of simple factorial approximations
to replace the intractable posterior distribution. This discovery, along with the increasing
availability of large data sets and powerful GPU (Graphics Processing Units), led to major

breakthroughs.

By 2012, Alex Krizhevsky, Ilya Sutskever, and Geoffrey Hinton (Krizhevsky, et al., 2012) made a
phenomenal result with their AlexNet model, which drastically outperformed other competitors in

the ImageNet competition, reducing the error rate by a substantial margin.

Nowadays, the deep learning systems are improved significantly, we can see their influence in

various fields, such as in autonomous driving, natural language processing, and medical diagnosis.
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1.4 ChatGPT-4 and ChatGPT-3.5 models

The book “The Coming Wave: Technology, Power, and the Twenty-first Century's Greatest
Dilemma” written by Mustafa Suleyman and Michael Bhaskar (CO Founder of Deepmind and
Inflection Al) in September 2023 was bestseller. In his book he confirms the fact of “the coming
wave, defined by two core technologies: artificial intelligence (Al) and synthetic biology. Together
these fields usher in a new dawn for humanity, creating wealth and surplus unlike anything ever
seen.” (Mustafa Suleyman & Bhaskar, 2023, p.22).

During the “coming wave” that increased scientists’ interest in the Al field in the 21st century,
OpenAl Inc. was founded in December 2015 by Samuel Harris Altman, an American investor,
entrepreneur, and prominent figure (referred to as the “golden brain), and Elon Musk, a visionary
known for finding solutions in force majeure situations. Elon Musk is the Founder, CEO, and Chief
Engineer of SpaceX, CEO and Product Architect of Tesla, Inc., Owner, CTO, and Executive
Chairman of X (formerly Twitter), President of the Musk Foundation, and Founder of the Boring
Company, X Corp., and xAl. He is also the co-founder of Neuralink, OpenAl, Zip2, and X.com
(part of PayPal). The founding team of OpenAl included notable figures such as Sam Altman, Greg
Brockman, llya Sutskever, Wojciech Zaremba, and John Schulman.ChatGPT-3.5 is a language
model based on deep learning system and trained on a huge text data was launched in 2022, by
OpenAl Inc. In just 5 days of its launch, the model reached approximately 1 million users.

Initially, work was conducted on that model, which was included in the thesis to compare its
capabilities with the model ChatGPT-4. The excitement led to using it in May 2023 with the idea
of making a comparison in translation between a pair of languages: English and Russian. ChatGPT-
3.5 provided significant assistance in translation, especially in overcoming challenges due to the
lack of cultural knowledge in English. For instance, the sentence containing the phrase 'the contras
were saints' was translated (see Fig. 5), and the language model provided information about the
meaning of the phrase.
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Additionally, the model was asked to help in creating a new translation app.

Fig.6 Fig.7 ¥ Figg Fig.9

As an assistant tool, it is very user-friendly, can generate texts on various topics and in different
fields and it is, in fact, best interlocutor. Limitations: incorrect answers, called “hallucination, the
model’s information of events occurred only until January, 2022; couldn’t translate low-resource
languages well. For instance, the idiom- “It is raining cats and dogs” translated to Azerbaijani

language as “GOydon pisiklar va itlor tokullr”.

So, what is the actual meaning of abbreviations “GPT”? In a simple way here an explanation, for
G: generative-predicting next word; Pre-trained: previously trained on a large amount of data, T-
Transformer: Encoder-Decoder based neural network. It should be mentioned that we should use
the specific prompts for both models, if you give an appropriate prompts and correctly explain what

you need, model will give you more precise answers.

In the Preliminary Study “Is ChatGPT a good translator?”, Wenxiang Jiao (Jiao et al., 2023)
focused on three aspects: if the style of prompts may affect the quality of translation; how does it
provide the multilingual translation on various language pairs (e.g., high vs. low) and language
family (e.g., European vs. Asian); can it perform translation accuracy well in domain-specific or
even noisy sentences (including grammar mistakes, jargon, complex constructions that make text
difficult to read or understand). By selecting four languages: German, English, Romanian and
Chinese, the researchers additionally used BLEU score metric. In evaluation process, Wenxiang
Jiao et al., found that ChatGPT worked competitively with commercial translation products
(Google Translate and DeepL translate) on high-resource European Languages-German-English
and English-German, but lags behind significantly on low-resource languages. Researchers
explored a strategy named pivot prompting asking ChatGPT to translate the source sentence into a
high-resource pivot language before into the target language, which improved significantly the
translation performance. As for the translation accuracy, ChatGPT did not perform as well as the

commercial systems but is potentially a good translator for spoken language.

15



Tom Kocmi and Christian Federmann in the study “Large Language Models Are State-of-the-Art

Evaluators of Translation Quality” (Kocmi & Federmann, 2023), experimented with four prompt
templates and evaluated seven various models of GPT, showing that only GPT-3.5 and larger
models are capable of translation quality assessment. By applying the GEMBA metric which was

considered not reliable enough, but only for system-level evaluation.

Sai Cheong Siu in his study “ChatGPT and GPT-4 for Professional Translators: Exploring the
Potential of Large Language Models in Translation” (Siu, 2023) noted that ChatGPT can clearly
explain the meanings of various textual elements, including words, phrases, and clauses, by taking
into account their context within a sentence or paragraph. This aspect is particularly useful when
dealing with words that have multiple meanings, which can pose challenges for translators.
Additionally, Sai Cheong Siu mentioned the ability to offer explanations that consider cultural and
historical contexts, which is especially beneficial when dealing with culture-specific expressions,
idioms, or phrases that may not be easily understood by individuals from different cultural
backgrounds. For consideration, the scholar provided some examples to assess the ability to clarify
technical terms, paraphrase the academic language into simple one, that helps the translator gain a
better understanding of the source text, ensuring accurate conveyance of meaning in the target
language. Similarly, he underlined, when given a medical document, the chatbot can interpret
medical terminology and offer layperson-friendly explanations. Another key feature of ChatGPT
is an ability to generate automat translation. For instance, Sai Cheong Siu showed an example by
using prompt for GPT “Translate the following into [target language]”, which immediately was
done by GPT providing several draft suggestions for choice. The model also helps to detect
mistakes, provides quality of translation, maintaining grammatical structure of sentences, gives

numeral synonyms of the given words.

For considerable advantages, the scientist claimed the speed and cost, giving as an example; it took
8 seconds for Chinese-English translation by GPT-3.5.

However, as mentioned by Bang (Bang et al., 2023) in “A Multitask, Multilingual, Multimodal
Evaluation of ChatGPT on Reasoning, Hallucination, and Interactivity”

ChatGPT suffers from hallucination problems like other LLMs. It generates more extrinsic
hallucinations — factual statements that cannot be verified from the source, in other words, creating

materials that is factually wrong or untrue).
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Nick McKenna, Tianyi Li et al., (McKenna et al., 2023) in the study “Sources of Hallucination by
Large Language Models on Inference Tasks” established two biases originating from pretraining
which predict much of their behavior, and showed that these are major sources of hallucination in
generative LLMs. First, memorization at the level of sentences: regardless of the premise, models
falsely label NLI test samples as entailing when the hypothesis is attested in training data, and that
entities are used as “indices” to access the memorized data. Second, statistical patterns of usage
learned at the level of corpora: showed a similar effect when the premise predicate is less frequent
than that of the hypothesis in the training data. Researchers underlined that the further exploration

should be done in future work.

Sukhpal Singh Gill and Rupinder Kaur examined foundations, vision, research challenges and
advantages of ChatGPT (Gill & Kaur,2023). Researchers noted the significant opportunities
coming with ChatGPT models, which technologies can alter and improve our lifestyles. However,
there are many problems that have to be solved such as improvement of ability to remain consistent
during the conversations, to enhance the capability of model to understand and retain long extracts
of content, to correct the producing unreliable contents and answers as well as lack of knowledge’s

comprehensiveness of specific fields.

Faten Khoshafah in the article “ChatGPT for Arabic-English Translation: Evaluating the
Accuracy” (Khoshafah, 2023) provided the translation analysis of the texts from English to Arabic
languages and explored the capabilities of ChatGPT without specifying which of the models were
explored. The researcher recommended consulting with professional translators and not relying
solely on translations made by GPT models, also suggested improving the Al models, by using

more precise legal terminology, improving phrasing, and eliminating redundancy.

Cagri Isim, Dr. Yavuz Selim Balcioglu, in their study “ChatGPT: Performance of translate” (Isim
& Balcioglu,2023) measured the translation performance of Al GPTmodel from English to
Turkish. They selected a total of 50 Turkish paragraphs from the field of education for analysis.
The researchers determined the successful performance as 68% on the translation point with 34 out
of 50 paragraphs were translated without error. They underlined the success in simple translations,

but noted that the output produced by the model needs to be seriously controlled.

Long Ouyang, Jeff Wu et.al, developed and improved a language model by training it with

examples of advisable responses and then refining it further based on human evaluations of its
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outputs. They developed InstructGPT, that provides more truthful responses, fine-turned with

human feedback in order to improve its performance (Ouyang, et.al, 2022).

A comprehensive survey was provided by Yiheng Liu, Tianle Han (Liu, et.al, 2023) and described
the capabilities of ChatGPT in various fields. The researchers highlighted competiveness with other
commercial translation products on high-resources European languages, but noted a decline in
performance with distant languages. The integration of Reinforcement Learning from Human
Feedback (RLHF) has further enhanced the models’ performance, making them highly efficient in

processing natural language.

ChatGPT-4 released in March, 2023 and became available for premium users. Additionally, it
generates images by integration of model Dalle-E3 into ChatGPT-4, noticeable improvement in
translation as well. In January 2024, the OpenAl company kindly offered the builder system, which
helps to create your own chatbot with further subsequent placement at the GPT store. The GPT
store is a marketplace for customers and an excellent opportunity to promote own advanced GPT

agent, offering specific functions.

We have created GPT Agent called “AlVerse”. This user-friendly translation assistant chatbot
includes 4 languages: English, Russian, Azerbaijani and Hebrew, a huge dataset of formal
academic language dictionaries, cultural nuances of languages, multiple idiomatic expressions.
Using prompts, the chatbot can translate from screenshots, images and pictures (consisted of
words), does multiple translation in one click and working on translation with subtitles for short
cartoons or videos. There are several reasons by creating the specific assistant tool. Firstly, to help
Azerbaijani students quickly get and translate from English to Azerbaijani and vice versa, to learn
other languages as well as idioms. Secondly, we live in a multicultural country and we have Jewish
and Russian communities, offering to learn Azerbaijani language by using this chatbot we may
achieve mutual cooperation between all nations of our population and even among tourists,
annually visiting our homeland. It also creates an impact on cooperation and friendship between
Azerbaijan Republic and the other countries. Finally, this is potential development for our future

generation.
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1.5 Metrics

Human evaluation of translation have been always considered as the gold standard, but besides
being an expensive one, it requires significant human labor. Automated evaluations are less

expensive and more easily used for quantitative analysis.

Automatic evaluation metrics are evolving better mimic human assessment by incorporating
advanced machine learning techniques, including models based on deep learning models like
ChatGPT. Automatic metrics for Machine Translation (MT) are considered as a core component
in MT research and advancement. These metrics enable the fast assessment and comparison of MT

systems on a huge compilations of texts.

These metrics mainly fall into several categories: lexical-based, embedding-based, and supervised

(neural fine-turned) metrics.

The first well-known evaluation metric for machine translation, BLEU (Bilingual Evaluation
Understudy) was introduced in 2002 (Papineni, et.al.,2002), BLEU was developed by researchers
at IBM and quickly became a standard metric for evaluating the quality of text translated by
machine translation systems. It compares the source translation text to one or more reference
translations, measuring the precision of matched sequences of words or phrases. BLEU was
pioneering, provided a quantitative way to assess the quality of machine-translated text, allowing
for more systematic and reproducible evaluation across different translation systems.

However, two decades later, according to Markus Freitag in the study “The Results of WMT22
Metrics Shared Task: Stop Using BLEU — Neural Metrics Are Better and More Robust” (Freitag
et al., 2022, pp. 46 — 68) the results demonstrated the domination of neural-based learned metrics
and proof that traditional metrics like BLEU, SPBLEU, or CHRF poorly correlate with human
ratings. (see Fig.10)

Metric | avg rank

METRICX XXIT. 1.20
COMET-22 1.32
UNITE 1.86
BLEURT-20 1.91
COMET-20 2.36
MATESE 2.57
COMETKIWI™ 2.70
MS-COMET-22 2.84
UNITE-srRC™* 3.03
YIiS1-1 3.27
COMET-QE* 3.33
MATESE-QE™®* 3.85
MEE4 3.87
BERTSCORE 3.88
MS-COMET-QE-22% 4.06
CHRF 4. 70
FI1OlsPBLEU 4.97
HWTSC-TEACHER-SIM®* 5.17
BLEU 5.31
REUSE® 6.69 F'
ig.10
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According to the final opinion of researchers, neural-based machine translation evaluation metrics
are significantly better than non-neural metrics. We have opted the neural-based machine
translation evaluation metrics COMET-22 and BLEURT-20 for comparative analysis of 30
scientific articles, assessing the efficiency and capability of GPT models, and gaining more precise

quantitative result as well.

Ricardo Rei proposed (Ricardo Rei, et.al, 2022) COMET-22 — is an ensemble between a COMET
estimator model trained with Direct Assessments and a newly offered multitask model trained to
predict sentence-level scores along with word-level tags. These models are ensemble together using
a hyper-parameter search that weights different features extracted from both evaluation models and
combines them into a single score. The researcher underlined that this model architecture can be

used with and without access to a reference translation.

The neural fine-tuned metrics have capability to use large multilingual data during training to better
compare and evaluate the quality of state-of-the-art MT models by better outperforming lexical-

based metrics.

BLEURT-20- (Sellam et al., 2020), was presented as a learnt reference-based text generation metric
for Natural Language Generation. It is built using multiple phases of transfer learning starting from
a Pre-trained model BERT (Delvin et al., 2018). Due to the fact that metric is trained end-to-end,
BLEURT can model human assessment with superior accuracy.

The process of estimation on both metrics consists of uploading needed texts into Python
(programing language), and dividing them on paragraphs; then we group them according to
translations i.e. ST (original text in English), TT in Russian language (human translation, model of
ChatGPT-3.5 and finally ChatGPT-4). As a result, we have 4 texts. The process (tokenization)
continues by splitting texts into sentences and transferring them into downloaded from Hugging
Face (Hugging Face Platform) COMET-22 and BLEURT-20 metrics, where process of evaluation
starts. (see Fig.11).
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[5 [[{'src': 'The concept of ‘Three Poles of the Cold’ (or simply the Three Poles) has not yet received an unambiguous interpretation among the

students of political science.',

'mt": 'KoHuenuua "Tpex nomwcos xonosa" (WAK NPocTO Tpex MoMKCOB) A0 CHX NOP HE NMOAYYHNA OAHO3HAYHOM MHTEPNPETAUMM CPeaM CTYABHTOB
noAUTONOr MM, ',

‘ref': 'NonATHe «Tpu nomoca xonoa» (MAK «TpM NONKCan) NOKA HE MOAYYMNO OAHO3HAYHOW TPAKTOBKM B MMPOBOM MONHTMYECKOM M HayuHOM

coobuectsax. '},
{'src": 'For some, mainly climatologists and glaciologists from the Greater Himalayan region, this is all about only one Pole of the Cold,
&
‘mt': 'ANA HEKOTOPHX, B OCHOBHOM KNMMATONOTOB W T/IAUKONOTOB M3 PerMoHa Benukoro Mwmanaesckoro xpefta, 370 CBA3aHO TOMLKO C OAHUM MonkcoM

Xonoja, To ecTb lumanasmu. ',
‘ref': 'InA ogHMx, HanpuMep, ANA KNMMATONOTOB W FNALMONOTOB W3 CTPaH «BOMBWOrO rUMAnaicKoro peruoHan, peyb WAET Tonbko 06 ogHoM nomwce

Xonopa — lumanasx. '},

Fig.11

It should be underlined, that COMET-22 neural fine-tuned metric is a more powerful metric,
trained on a wider and more diverse dataset and focusing on the comprehensive semantic similarity
between source text and translation. As a result, it is less sensitive to minor errors or deviations in

translation, than the indicators of BLEURT-20.
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CHAPTER Il. METHODOLOGY AND DATA ANALYSIS

This chapter explores the research methodology employed in the current thesis. We investigate the
translation of scientific texts, assessing the efficiency and capability of GPT models and comparing

them with human translation.

According to Eugene Nida (Nida, 1964), “There are no identical languages, either in the meanings
attributed to corresponding symbols or in the manner in which these symbols are arranged in
phrases and sentences, which means that absolute correspondence between languages is
impossible”. However, the precise and correct translation into the target text(TT) originates in deep
knowledge of both the source language (SL) and target language (TL). Accurate translation is
achieved through analysis, interpretation, consideration of cultural and thematic nuances, and
adaptation, ensuring that the tone, meaning and intent of the source text (ST) are faithfully

conveyed into target language.

As we applied the translation criticism in this research as a fundamental and core method in the
comparison of the texts, it is important to mention the influential work of Holmes (1979), who
identified translation criticism as a branch of applied translation studies that deals with assessing

translated texts.
2.1 Data Gathering Instruments of the Study

Some data collection instruments were applied to obtain appropriate data and address the research
questions raised in the current thesis. In order to conduct comprehensive research by applying
qualitative and guantitative methods, data from thirty examples in both source texts and target texts
thoroughly searched on reputable websites and in scientific journals. For quantitative data we used
Python (programming language) and opted newly neural fine-tuned metrics: COMET-22 and
BLEURT-20, in order to estimate ratios. Our choice fell on scientific journal Acta Naturae (Acta
Naturae, 2009), as it was the most appropriate source, consisting of an archive of scientific papers

in both English and Russian languages.
2.2 Corpus and Preparing the Data for Analysis

A collection of scientific texts, consisting of different themes such as historical, medical, and
biological was thoroughly selected. The texts were download from a free resource archive of the

22



online scientific journal Acta Naturae and divided into extracts, preparing them for the translation
process of GPT models. Finally, thirty examples of short extracts, each contained at least 650
words, were carefully analyzed to ensure a comprehensive representation and prepared for the
detailed and rigorous examination of the translation capabilities of the language models in this

study.
2.3 The Procedure of Data Analysis

By applying mixed-method, the procedure of data analysis was complex and took a considerable
amount of time. The large dataset of 30 scientific texts was initially divided in small extracts and
numbered for quantitative method research. Source texts were copied and paste into GPT models
in turns by using specific prompts like- “Translate into Russian Language correctly or do accurate
translation”. The extracts were meticulously divided into paragraphs, and then were grouped
according to translations: ST (original text in English), TT in Russian language (human translation,
translation by the model of ChatGPT-3.5 and finally ChatGPT-4). As a result, we had 4 types of
texts for each sample. For the process of estimation, which included graphics and tables, we
uploaded the necessary texts into Python (programing language), split the texts into sentences and
transferred them into metrics downloaded from Hugging Face (Hugging Face Platform).

The process of qualitative research involved deeply analyzing all extracts of each sample through
translation criticism, including the use of English-Russian Explanatory Scientific and Technical
Dictionaries as (B.U. Koueprusn, 2008), (O. Ilpoiiaakos, JI. Termumkwii, 2021) and (Muxawnn
[Mummepman, Knasnus Beneneea, 2003). The analysis focused on readability, accuracy, and
fidelity. We analyzed all sentences in the translated extracts, identifying numerous mismatches in
terms, repetition by the Al models, non-equivalent and misinterpreted idiomatic expressions, and
the avoidance of grammatical rules of gender agreement in the sentences in both human translations
and GPT models equally. This analysis allowed us to determine the gaps in translation between
source texts and target texts, ensuring high quality, precision and adherence to translation

standards.
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CHAPTER I11. DISCUSSION AND RESULTS

This chapter provides a deep analysis and discussions of all considered examples of translations
made by human translators and the language models ChatGPT-3.5 and ChatGPT-4, using a mixed-

method empirical approach.

We have analyzed 30 scientific articles in English language (SL) and equivalent translations (TL)
in Russian language, translated by individuals, then compared with translations made by ChatGPT-
3.5 and ChatGPT-4. The translation criticism was applied in current qualitative method by

analyzing short extracts from scientific articles.
15t Sample
Resource Text

1.This section “Forum” is about the pharmaceutical industry in Russia. We were encouraged to
debate this topic after the unveiling of the Strategy of Development of the Pharmaceutical Industry
in the Russian Federation developed by the Ministry of Industry and Trade of the Russian

Federation.

2. Without the development and use of technologies, without possession of a certain amount of
them, without the infrastructure for permanent innovation in this area, it is impossible to achieve a

serious improvement in the quality of our health care sector.
Target Text made by human translators

1. Hememnuit pasnen «Popym» HOCBsIIEH (papMaleBTUYeCKOW MpOMBINUIEHHOCTH Poccun — k
ITOM TeMe Hac NOATOJIKHYJIO MOSBIEHHE M IOCIEeAylollee akTUBHOe oOcyxkaeHue Crpareruu
pa3BuTHs (hapMaleBTHUECKOW mpomblieHHocTH Poccuiickoit ®eneparun g0 2020 r.,
pa3paboTaHHOM 1O 3aka3y MMHHCTEpCTBA MPOMBIIUIEHHOCTH W TOproeiau Poccuiickoii

denepanuu.

2. He co3iaBasy W HE HCIIOJIb3Yysd BBICOKHME TCXHOJIOIMH, HE BJIaA€A JOCTATOYHBIM HX

KOJIMYECCTBOM, HC BJIAACA HH(I)paCprKTypOﬁ AJId TIOCTOAHHOTO BOCIIPOU3BOACTBA WHHOBAIUM B

9TOM 00JIACTH HEJIb3s )IO6I/ITI)C$[ CCPHE3HOI'0 YIYUIICHHA KAa4€CTBA HAIETO 3IPAaBOOXPAaHCHU.

ChatGPT-3.5
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1.9tor pazgen "dopym" mocssmieH dapmareBTHUeCKod WHAycTpun B Poccuu. Mbl_0bLIH
IpU3BaHbI OOCYANUTH 3Ty TeMy Iocie npeacrasieHuss Ctpareruu pa3BuTHs (hapMaleBTHIECKOM
npoMmbIuIeHHOCTH Poccniickoit @enepanuu, pa3padoTanHoi MUHUCTEPCTBOM MTPOMBIIICHHOCTH

u Toprosiiv Poccuiickoit @enepanuu.

2. be3 pa3BUTHUS U UCTIOIB30BAHUS TEXHOIOTUH, 0€3 HAJIMUUS ONPEIeICHHOTO MX KOJUYeCcTBa, 06e3
UHGPACTPYKTYphl [UIsl TOCTOSHHBIX HMHHOBAIlMii B 3TOM 00JacTH HEBO3MOXXHO CEpbEe3HOe

YJIy4IIEHUE Ka4eCTBa HAIIEH 3paBOOXPAHUTEIILHON CUCTEMBI.
ChatGPT-4

1.9t1ot pazgen "®opym" mocssmieH (apMmarneBTHYECKO NpOoMbIIUIEHHOCTH B Poccun. Hac
nooyauMan obCcymuTh 3Ty TeMy IMocjie TOro, Kak Obuta mpencraBieHa CTpaTerusi pa3BUTHA
(dapmarieBTUYECKOM IIPOMBILLIIEHHOCTH Poccutickoit denepanny, pa3paboTaHHas

MuHHCTEpCTBOM MPOMBIIIIIEHHOCTH U TOproBiu Poccuiickoit denepanuu.

2. bes Pa3sBUTHUA U HUCIIOJIb30BAHUA TCXHOHOFHﬁ, 0e3 BJAaJCHUs ONPEACJICHHBIM KOJUYICCTBOM

HX, 0e3 HH}PaCTPYKTyphI A1l TOCTOSHHBIX WHHOBAIUI B 9TOH 00JACTH HEBO3MOXKHO JTOOUTHCS

CCPLE3HOI'0 YIIYUIICHHUA KaUuCCTBA HALICTO 3IpAaBOOXPAHCHUA.

Discussion-Considering the given extract of the scientific article, the 1% sentence by human
translation was done using explicitation technique, in ST we didn’t mention the collocation (the
strategy up to 2020). However, it may be used to emphasize and reflect the concise knowledge of

the strategy and appropriate for specific auditory. The phrase “We were encouraged to debate

this topic” was misinterpreted by the both models; by ChatGPT-3.5 (Mbl 6bLa1u ipu3Banbi) and

ChatGPT-4 (nac mo6yauau odcyaurs) as Well.

The 2" sentence translated by human was incorrect, in translating the meaning word- development.
Instead of ue pa3suBas or 6e3 passutus, the translator made interpretation- “without creating or
using high technologies”. Adding the word high and gerundive construction, we consider the
human translation inappropriate as for the translation by ChatGPT-4, it is incorrect for the phrase

0e3 BJaJieHHsl onpe/ieJieHHbIM KoaudecTBoM ux and ignoring definite final elements of the

sentence.
2" Sample

Resource Text
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The concept of ‘Three Poles of the Cold’ (or simply the Three Poles) has not yet received an
unambiguous interpretation among the students of political science. For some, mainly
climatologists and glaciologists from the Greater Himalayan region, this is all about only one Pole
of the Cold, i.e. the Himalayas. These scientists are mainly interested in the factors that cause the
melting of glaciers in this mountain range, as well as in the climatic and socio-economic
consequences that the process has for Asian nations. For others, it is important to establish the
relationship between the natural and climatic processes occurring in the Arctic, the Antarctic and
the Himalayas to arrive at a global climate model. For international diplomats and political
scientists, it is more interesting to see how the positive experience of scientific and environmental
cooperation gained in the Arctic and Antarctic can be applied to the Himalayas and Tibet in solving
the existing bi- and multilateral problems in this region.

Target Text made by human translators

ITonsTue ((TpI/I IIOJIOCa XOJIoga» (I/IJ'II/I ((TpI/I HOJIIOC&))) I[NIOKa HE IIOJIY4YHIIO OJIHO3HAYHOM

TPAKTOBKH B MUPOBOM NOJUTHYCCKOM M HAYVIHOM CO00IIEeCTBAX. I[J'IH OJHUX, HAIIpUMEP, IJIA

KIIMMATOJIOI'OB U I'ISINWOJIOTOB U3 CTPaH «bopmoro rumaaickoro peruoHa», pc€yb I/II[éT TOJIBKO
00 oxgHOM momtoce xonoga — [umanasx. DTUX y4€HBIX MHTEPECYIOT B OCHOBHOM (aKTOpHI,
BJIMSIONIME HA TasHUE JISJHUKOB B 3TOM T'OPHOM MAacCHBE, a TAK)K€ KIMMATHUECKHE U COIHO-
HKOHOMHUECKHUE MOCIEACTBUS 3TOTO MpoLecca Ul a3UaTCKuX cTpaH. s Apyrux npeacraButenei
CCTCCTBCHHBIX HAYK Ba)XHO YCTAHOBHUTH B3aUMOCBA3b MCKAY MMPUPOJHO-KIMMATHYCCKUMHA
nmponeccamu, MporuCXoaduMu B ApKTI/IKe, AHTapKTI/IKe n FI/IMaJ'IaSIX, JJIs1 TOIr'O YTOOBI co3J1aThb
r7100aNbHY0 KIMMATHYECKyl0 Mojenb. JlIs AMIIOMAaTOB U IMOJUTOIOrOB-MEXIYHApOIHUKOB
UHTEPECHO MTOCMOTPETh, KaK MO3UTUBHBIN OIBIT COTPYIHUYECTBA B HAyUYHOU 00JacTh U B cepe
OXpaHbl OKPY>KArOIIEH Cpe/Ibl, HAKOIIJIEHHBIN B APKTHKE U AHTapKTUKE, MOKET OBITh TPUMEHEH B
['umanasx u Tubete u mosne3eH A PEIICHUS] UMEIOIUXCS IBY- U MHOTOCTOPOHHHUX MPOOJIEM B

ITOM pETUOHE.
ChatGPT-3.5

Konuenmus "Tpex momocoB xonoga" (Wiau mpocTto Tpex MOJOCOB) 0 CUX HOP HE IMOJTyduia
OJIHO3HAYHON MHTEPIpETAlMM CPEAU CTYJIEHTOB MOJUTOJIOTHH. [ HEKOTOpBIX, B OCHOBHOM

KJINMATOJIOTOB M TIISAIMOJIOTOB M3 pernoHa Beankoro I'mmasiaeBCckoro xpe0Ta, 3TO CBS3aHO

tosbko ¢ ogauM [lomtocom Xomonaa, To ects [ 'mmanasmu. DT ydeHble B OCHOBHOM HHTEPECYIOTCS

26



Q)aKTOpaMI/I, BBI3bIBAIOIIMMHA TasgHUC JICAHUKOB B O3TOM TOPHOM MACCHUBC, a TaKXeE

KIMMAaTHYCCKHMHU U COHMOOKOHOMHNYCCKHUMU ITOCIICACTBUAMH, KOTOPBIEC 3TOT MPOIECC HMECT JIA

a3MaTCKUX HalUMU. /{7151 Ipyrux BaKHO yCTAaHOBUTH CBSI3b MEXKY IIPUPOJIHBIMU U KJIMMAaTUYECKUMHU
npoleccaMy, IMPOUCXOAALUIMMU B ApKTHKE, AHTapkTuke M ['umanasx, 4roObl NpUTH K
rJ100a1bHOM KIMMaTH4ecKkoi Moaenu. s MexXlyHapOoqHbIX JAUIUIOMATOB U MOJIMTOJIOrOB Oojiee
MHTEPECHO YBHUJIETh, KAK IIOJIOKHUTEJIBHBIA ONBIT HAYYHOI'O M 3KOJIOTMYECKOT0 COTPYIHUYECTBA,
HAKOILJICHHBIM B APKTHKE W AHTapKTHUKE, MOXKET ObITh mpuMeHeH K ['mmanasm u Tubery s

pE€IICHHUA CYIIECTBYOIINUX OM- U MYJbTHJIATEPAJbHBIX MP00JEM B 3TOM pPEruoHe.

ChatGPT-4

Konnenmus "Tpex mnomocoB xomoma" (wnmu mpocto Tpu Ilomroca) moka He momyduia
OJIHO3HAYHOT'O TOJIKOBAHUS CPEJIH MOJUTOJIOTOB. [IJisi HEKOTOPBIX, B OCHOBHOM KJIMMATOJIOTOB U
TJISIITAOJIOTOB M3 peruona bounbmoro ['mmanas, peus uaet Tojabko 00 ogHoMm [lomoce Xonomaa, To
ecTh 0 'mManasix. DT y4eHble B OCHOBHOM 3aWHTEPECOBAHBI B (DAKTOPAX, BHI3BIBAIOIIUX TASTHHEC
JIETHUKOB B ATOM TOPHOM MAacCCHUBE, a TaKXe€ B KIMUMATHYECKUX M COIMO-3KOHOMHUYECKHUX
MOCJIEJICTBUSIX 3TOTO Mpolecca sl a3UaTCKuX HapoAoB. g Ipyrux BaKHO yCTaHOBUTH CBSI3b
MEXIY TPUPOAHBIMH U KITMMATHYECKUMHU TIPOLIECCAMU, IPOUCXOIAIMMU B APKTHKE, AHTAPKTUKE
u ['umanasx, yToObl IPUNTH K rI100aTBHON MOIENH KiIUMata. [[s MexXayHapoaHBIX JUTUIOMATOB
U TIOJIUTOJIOTOB 0oJiee MHTEPECHO YBHJIETh, KaK MOXXHO MPUMEHUThH MOJOKUTEIbHBINA OIBIT
HAay4YHOT'O M SKOJOTUYECKOrO0 COTPYIHHUYECTBA, MOJYYEHHBIM B ApPKTUKE U AHTApKTHKE, K
['umanasim u Tubety mpu peneHun CyecTBYOIMX IBYCTOPOHHUX U MHOTOCTOPOHHUX MPOOIIeM

B 9TOM PETHOHE.

Discussion- at the given extract the phrase among the students of political science translated by

human as B_MHpOBOM NOJHMTHYECKOM W _HAay4YHOM coodmectBax, applying generalization

technique in order to cover an expanded auditory and to suggest rising a wide interest to the article.
However, the specific meaning of the sentence might be lost. The ChatGPT-3.5 misinterpreted the

term of Greater Himalayan region for Beamnkoro I'mmasiaeBckoro xpeora, as well as making

incorrect translation as word-by-word for phrase- that the process has for Asian nations- koropbie

ITOT_Ipolecc umMmeeT it asuarckux Hanuii and bi- and multilateral problems —-as ou-_m

MyJbTHJIATEPATBLHBIX poodJaem. The translation by ChatGPT-4 was precise.

34 Sample
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Source text

The treatment of MDs should be initiated as soon as possible, but the diagnosis of mitopathologies
is extremely difficult because of their heterogeneity and overlapping clinical features. The
molecular pathogenesis of mitochondrial diseases is investigated using animal models: i.e. animals
carrying mutations causing MD symptoms in humans. The use of mutant animal models opens new
opportunities in the study of genes encoding mitochondrial proteins, as well as the molecular
mechanisms of mitopathology development, which is necessary for improving diagnosis and

developing approaches to drug therapy.

Target Text made by human translators

Tepanmo MUTOXOHAPHAJIbHBIX Oone3Hen HCO6XO,Z[I/IMO Ha4YWMHATb KaK MOKHO PaHbIIC, OJHAKO HUX
JAUAardioCTuKa 3aTpyAaHACTCA I'CTCPOTCHHOCTBIO 3a00JICBaHUN U MEPCKPLIBAHUCM CIICKTPOB HX
KIMHUYCCKHUX HpO?IBJICHI/If/'I. I[JI?I INOHMMAaHHA MOJICKYJIAPHOTO MAaTOr¢He3a MUTOXOHAPHAIIBHBIX

00J1e3HEH CO31aI0T KMBOTHBLIE MOJEJIM, T.C. JKHBOTHEIX C MyTallusaAMHU, IIPOSABIICHUSA KOTOPBIX

HAllOMMHAIOT CHUMIITOMBI MMTONATOJOTMH 4YelloBeKa. VIcmolb30BaHUE KMBOTHBIX MO,Z[CJ'ICI‘/’I
OTKPBIBACT HOBBIC BO3MOXHOCTH B  HUCCICAOBAHUH q)yHKIII/If/'I T'CHOB, KOAWPpYIOmux
MHUTOXOHAPHUAJIBHBIC 6GJIKI/I, MOJICKYJISIPDHBIX MEXAHHW3MOB BO3HHWKHOBCHUA W  PAa3BUTUA
MHTOH&TOHOFHﬁ, 4qTo HCO6XOI[I/IMO IJIl YCOBCPHICHCTBOBAHUA OUATHOCTUKH U p33pa6OTKI/I

noaxXoJ0B K HeKapCTBeHHOﬁ TCpalrunu.

ChatGPT-3.5

Jleuenne M3 JOJIXKHO OBITh HAYaTO KaK MOXHO CKOpPEC, OAHAKO NUArHOCTHUKA MHUTONATOJIOTHI
KpaﬁHe 3aTPYAHUTCIIbHA H3-3a HUX TCTCPOTrCHHOCTH U TCPCKPBIBAIOIINXCA KIIMHUYCCKUX

nposiBiieHU. MoJieKyJsipHAsl NATOT€He3 MUTOXOHIPHAIBHBIX 3a00J€BaHUM HU3Y4YaeTCs C

HCIIOJIb30BAaHHEM KMBOTHBIX MOJeJei: TO €CTh JKHMBOTHBIX C MyTallUsIMH, BbI3bIBAIOIIIUMHA

CHMIITOMBI M3 y Jnoz[eﬁ. Hcnons3oBaHue MYTUPOBAHHBIX )KUBOTHBIX MOI[CJ'ICI‘/JI OTKPBIBACT HOBBIC
BO3MOXHOCTH [JII H3YYCHHUA T'CHOB, KOAWPYIOIIMX MHUTOXOHIAPHAJIIBHBIC 66J’IKI/I, a TaKXeE
MOJICKYJIIPHBIX MCXAaHU3MOB pPa3BUTUSA MHTOH&TOJ’IOFI/If/i, qTo HGO6XOJII/IMO IJI YIIydIICHUA

JAUarHoCTUKH U pa3pa60TKI/1 noaxo40B K HCKapCTBeHHOﬁ TCpaIuu.
ChatGPT-4

Jleuenue M3 CJICAYCT HAYUMHATh KaK MOKHO CKOpPEC, OAHAKO IAUArHOCTHUKa MUTONATOJIOTHH

qpesquaﬁHo CJIOKHA H3-3a UX TCTCPOr€HHOCTH U COBIAAAOIINX KIMHHYCCKUX ITPU3HAKOB.
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MoJiekyJasipHasi _maToreHe3 MHUTOXOHAPHUATTbHBIX 3a00JIeBaHU I HUCCIIEAYCTCA Ha MOACIAX

JKMBOTHBIX, TO €CTh HA )XUBOTHBIX, HCCYIIUX MYTAallMU, BbI3bIBAOIIHUEC CUMIITOMBI M3 y JIIOIIGI;'I.

Hcnonnp3oBanue MYTAHTHBIX KUBOTHBIX Moaeaei OTKPBIBACT HOBBIC BO3BMOXXHOCTU B U3YUCHUU

T'CHOB, KOAUPYHOIUX MUTOXOHAPUAIIBHBIC 6CJ'IKI/I, ad TAKIKC MOJICKYJIIPHBIX MCXAaHU3MOB Pa3BUTHA
MMUTOIIATOJIOTHH, YTO HeO6XOI[I/IMO AJId yIydIu€HHuS AUAarHOCTUKHU U pa3pa60TKH Ioaxoa0B K

JIEKApCTBEHHOU TEpaIuu.

Discussion- The 2" sentence consisted of the phrase-is investigated using animal models was

interpreted as co3naloT :kmBOTHBIE Moaeau by translator, however more concise translation could

be interpreted as made by language models-usy4aercs/uccaenyercs. Human translator uses literal
translation and equivalence techniques to ensure accuracy while restructuring sentences slightly
for better readability in Russian. The both of GPT models failed in translation of the term-

MouaexkyJisipuasi natorenes not following the appropriate, established grammatical rule of gender

agreement in Russian language. Similarly, the words’ combination - KHBOTHBIE Moaeau as

mentioned in 3 target texts, might be translated more precise as-mMo1eJiv 5KHBOTHBIX.

4™ Sample
Source text

This review aims to assess the current state of soft X-ray microscopy and its impact on our
understanding of the subcellular organization. It also attempts to look into the future of X-ray

microscopy, particularly as relates to its seamless integration into the cell biology toolkit.
Target Text made by human translators

Hacrosmmii O630p CTaBUT CBOEH IEJIbI0 PACCMOTPETHh BKJIAA M BbIYWICHNUTh NPUHIMIHAJIBLHO

HOBBIC BO3MOXHOCTH, KOTOPBIC YIKE Jajia Ouojoruyeckas MHKPOCKOITHA B MATKOM PCHTTCHOBCKOM
Auana3oHe, IMpOaHaAIM3UPOBATH OCOOEHHOCTH JTOIO METOJa MW OLCHUTHh NOTCHIHAJIBHBIC
HaIllpaBJICHHUA €TO I[aJIBHeﬁH.IeFD PasBUTHA TPUMCHUTCIIBHO K KJIETOYHO-0HMOJIOTHUEeCKUM

VICCJICIOBAHUSM.
ChatGPT-3.5

9TOT O630p HaITpaBJICH Ha OLICHKY TCKYLICTO COCTOAHUSA MSATKOMH pCHTFCHOBCKOﬁ MHKPOCKOIINHU U

€€ BJIMSAHHA Ha HAlLI€ ITIOHUMAaHHuEC CY6KJI€TOLIHOI>'I opraHu3anuvu. OH TaK’Ke NbITaeTcs B3IJISHYVTDH
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B Oynyiiee PpPEeHTTeHOBCKOW MHUKPOCKONMWH, OCOOCHHO B OTHOIICHHH ¢¢ 0e31mpodJaeMHOi

HHTEerpauyy B HHCTPYMEHTAPHUN KJIETOYHOW OHOJIOTHH.
ChatGPT-4

DTOT 0030p HaIpaBJIEH Ha OLICHKY TEKYIIETO COCTOSIHUS MSTKON PEHTT€HOBCKOW MUKPOCKOIIMH U
ec BIUSHUS Ha Hallle MOHMMAaHHUE CYOKJIETOYHOM oOpraHu3auuu. Takxke IpearnpUHUMAETCs
MOMbITKa B3LJISIHYThL B OyJylllee PEHTI€HOBCKONW MHKPOCKONUH, OCOOCHHO B OTHOIICHUU €€

OecripobIeMHON HHTETpalluy B MHCTPYMEHTAPHIA OMOJIOTUN KIETKH.

Discussion-there is an inadequately translation made by human translator and a significant
deviation from the source text, losing the meaning of entire text. In fact, the word - seamless
(6ecripeniatcTBenHast, miaBHas) and whole term of seamless integration was omitted. The
translation changes the point of view slightly to fit Russian idiomatic expressions better, using
modulation technique.For example, "its seamless integration into the cell biology toolkit" is
translated as "pUMEHUTENBHO K KJIECTOYHO-OMOJOTHYECKUM HccienoBanusM" (applicable to cell
biological research), which shifts the focus slightly but maintains the overall meaning. The
translation primarily employs foreignization, preserving the scientific terminology and detailed
descriptions. It uses a combination of literal translation, explicitation, transposition, and
modulation to ensure the text is both accurate and readable in Russian. More precise and equivalent

translations were made by language models, though the expression-nmbiTaercsi B3IJIsSIHYTh/

MONbITKA B3LJISIHYTH Might be translated more correctly as- momnsiTka 3arnsuyTh; the expression-

oe3npodaemuoii_unterpamuu With making mistake in the letter also could be translated as

IIAaBHA MHTECIrpalmsd.

5th Sample

Source Text-Acetylcholine (ACh) is one of the main neurotransmitters and modulators of the
nervous system. ACh receptors — nicotinic (ionotropic) and muscarinic (metabotropic) ones — are
expressed in a variety of tissues, from neuromuscular junctions and the parasympathetic nervous
system to the cortical areas involved in cognitive functions such as learning and memory.
Cholinergic agents, including allosteric modulators, are actively used in the treatment of various

pathologies.

Target Text made by human translators
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AnernnxonuH (AX) — 3TO OAWH W3 OCHOBHBIX HEHPOMEIMATOPOB M MOMIYJISTOPOB HEPBHOM
cucteMbl. HUKOTHHOBBIE (MOHOTPOITHBIE) © MyCKapHUHOBBIE (METa0OTPOITHBIE) XOIUHOPEIETITOPHI
(XP) skcmpeccHpylOTCsl B PA3IMUHBIX TKaHSIX: OT HEpBHO-MbleuyHbIX cuHancos (HMC) u
[apacUMIIaTUYEeCKOM HEpPBHOW CUCTEMBbI 10 OOJIacTe KOpBl, YYacTBYIOIIMX B KOTHUTHBHBIX
(GYHKLIMAX, TaKMX, Kak oOydyeHHe M NaMsiTh, a XOJMHEPrMYECKUE AareHThl, B TOM YHCIIEe

AJJIOCTEPUUECKHE MOAYJISTOPBI, aKTUBHO UCIIOJIB3YIOTCS B JIEYEHUU PA3HOTO POJIA MATOIOT .
ChatGPT-3.5

AuerunxonuH (ACh) sBnsieTcss 0HUM U3 OCHOBHBIX HEHPOMEIHATOPOB U MOYJIITOPOB HEPBHOM
cuctembl. Peienitopsr ACh - HUKOTMHOBBIE (MOHOTPOITHBIE) K MyCKapHUHOBBIE (METaOOTPOIHBIE) -
JKCIIPECCUPYIOTCS B PA3NMYHBIX TKaHAX, HAYMHAs OT HEHPOMBIIICYHBIX COCAMHEHUNH U
apacUMIIATUYeCKOM HEPBHOH CHUCTEMBI W 3aKaH4YMBas KOPTUKAJBHBIMH  0OJACTAMH,
YYaCTBYIOUIMMH B KOTHUTHBHBIX ()YHKIHSAX, TAKUX Kak 0OydeHHE U MaMATh. XOJINHEPTHUECKUE
areHThl, BKIII0Yas alFIOCTEPUUECKUE MOTYISATOPBI, aKTUBHO HCIIONB3YIOTCS B JICUEHUHU PA3TUYHBIX

aTOJIOTHl.
Chatgpt4

AnerunxonuH (ACh) sBrnsieTcst OAHUM U3 OCHOBHBIX HEMPOMEANATOPOB U MOYISITOPOB HEPBHOM
cuctembl. Pertentopel ACh — HUKOTHHOBBIE (MOHOTPOIHbBIE) M MyCKapUHOBBIE (META0OTPOITHBIE)

— BBIP2)KEHBI B PA3HO00PA3MH TKAHEH, OT HEMPOMBIIIEYHBIX COCIMHEHUI U TapaCUMIIaTUYECKON

HepBHOﬁ CUCTCMBI 10 KOPKOBBIX 06J'IaCTeI7I, Y4aCTBYIOIIUX B KOTHUTUBHBIX (bYHKLII/ISIX, TaKHUX KaK
06yquHe n NaMATb. XOJII/IHCpFI/ILIeCKI/Ie ar¢HTbl, BKJIIOYad aJlNIOCTCPHUYCCKUC MOAYJIATOPHI,

AKTUBHO HCIIOJIB3YIOTCA B JICUCHUHN PA3JIMYHBIX MTaTOJIOTHM.

Discussion- In the given extract, the term "the cortical areas" relates to the equivalent meaning of
"obOmactu Kopbl rosoBHOro mo3ra" in Russian, which was not adequately clarified by the human
translator. Additionally, human translation employs calque technique, in such terms like-
"Acetylcholine (ACh)" to "Awnermixomun (AX)" and "nicotinic (ionotropic) and muscarinic
(metabotropic) receptors" to "HUKOTHHOBBIE (MOHOTPOIIHBIE) K MYCKapUHOBBIE (METaOOTPOITHBIC)
xoiuHOoperentopel”. The term "expressed in a variety of tissues"” was translated by ChatGPT-4 as
"B pazHoOOpa3uu TkaHel," which is not considered a correct expression in scientific texts. The

correct translation should be "B pa3HbIX/pa3nuuHbIX TKaHAX."

6" Sample
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Source text

1.The existence of a “blind spot” in the study of the genomes of the Medieval Russian nobility in
many aspects is due to the complexity of personally identifying the remains of the Rurikids and
other aristocratic families in the necropolises of the X—XIV centuries. It is well known that the
names of the buried were not indicated in any way on funerary structures, sarcophagi, or
tombstones until the beginning of the XV century. The location of princely burial grounds is
established by annalistic messages, synodics of the XVI-XVII centuries, taking into account the

later tradition of church veneration of many representatives of the princely family.

2. The reconstruction of the genome of Prince Dmitry Alexandrovich indicates the contribution of
three ancestral components to his origin: (1) the early medieval population of the east of
Scandinavia from the island of Oland, (2) representatives of the steppe nomadic peoples of the
Eurasian steppes of the Iron Age or the early medieval population of central Europe (steppe nomads

from the territory of Hungary), and (3) the ancient East-Eurasian component.
Target Text made by human translators

1.CymectBoBanue «0eiaoro msATHA» B H3yUYEHWU T'€HOMOB APEBHEPYCCKOW JJIUTHI_BO MHOTOM
CBSI3aHO CO CIIOKHOCTBIO TMEPCOHAIbHOW HACHTU(UKAIIMA OCTAaHKOB PIOpHKOBUYEW M IPYyrux
apucToKpatnueckux poaoB B Hekpomoisix X—XIV BB. Xopomo HU3BECTHO, 4YTO HMEHA
norpeOeHHbIX 10 Havana XV B. HMKak He 00O3HAYalMCh Ha MOrpebalIbHBIX COOPYKEHUSX,
capkoarax u HaarpoOusx. MecTomono)eHHe KHSKECKUX MOTPeOCHUN yCTaHaBIUBAETCS IO
JeTonucHeIM coobmeHusiM, cuHoaukam XVI-XVIlI BB. ¢ yderom mnoznHeimiei Tpaguiuu

LEPKOBHOT'O MOYNUTAHUS MHOTUX MIPEACTABUTENIEH KHSHKECKOTO POJIa.

2. MopnenupoBanue reHoma KHs3s [IMuTpus AJsieKcaHApOBMYA YyKas3bIBaeT Ha BKJIAaJ B €ro
IIPOUCXOXKICHNUE TPEX POJOBBIX KOMIIOHEHTOB: (1) Mmomynsluu paHHECPEIHEBEKOBOIO HACEJIEHUS
BocToka CKaHIMHABUU C OCTpoBa OnaHf; (2) mpeacTaBUTENeM CTEMHBIX KOYEBBIX HapOIOB
€BPa3UHCKUX CTeNel JKeNEe3HOT0 BEKa MM paHHECPEIHEBEKOBOTro HaceneHus LleHTpanbHoH

EBponbl (cTenHble KOYEBHHKH C TeppuTopun Benrpum) u (3) [apeBHero cuOMPCKOro

KOMIIOHCHTA.

ChatGPT-3.5
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1.CymectBoBaHME '"'TeMHBIX NsATeH' B M3yYCHHUH I'€HOMOB CPEIHEBEKOBOM PYCCKOW 3HATH BO

MHOT'OM OOYCIIOBJICHO CJIOXHOCTBIO JTMYHON UACHTU(UKAIIMH OCTAHKOB PropukoBuueil n apyrux
apucTtokparuueckux cemeil Ha Hekponoisix X—XIV Beko. M3BeCTHO, YTO HAa MOXOPOHHBIX
COOpY’KEHUSIX, capKo(darax UM HaArpoOHBIX IIIMTaxX 10 Havana XV Beka MMeHa IOrpeOeHHbIX He

YKa3bIBAJIUCh. MecTo KHSIKECKHX 3aX0pOHeHI/If/'I YCTAHABJMBACTCA 10  AHHAJbHBIM

cooOmenusam, cuHoaukam XVI-XVI| BekoB, ¢ yueToM MO31HEH TpaJuLuu LEPKOBHOIO

HNOKJIOHCHUH MHOT'UM MPCACTABUTCIIAM KHS)KECKOM CEMbHU.

2.PexoHcTpykuusi reHomMa KHs3s JIMuTpus AJiekcaHApOBHYA YKa3blBa€T Ha BKIAJ Tpex

INPEAKOBCKUX KOMIIOHEHTOB B Cro IMPOHUCXOKACHUC: (1) PAHHCCPCAHCBCKOBOI'O HACCICHUA

BocToka CkaHauHaBuu ¢ octpoBa Omanp, (2) mpeincTaBUTENel CTEMHBIX KOYEBBIX HApOJOB
€BPa3UNUCKUX CTeNel »ele3HOro BeKa WJIM PaHHECPEJIHEBEKOBOI'O HACEJICHMs LEHTPaJbHON
EBpornbl (crenHble KOUEBHUKHM ¢ TeppuTopuu Benrpumn), u (3) 1peBHEBOCTOUHBIN €Bpa3suiCKuil

KOMITOHEHT.
ChatGPT-4

1.CymiecTBOBaHHE «CJI€MOr0 MATHA» B M3yYCHUHM T€HOMOB CPEIHEBEKOBOW PYCCKOW 3HATH BO

MHOTHX aCleKTaX O00YCJIOBJICHO CJIIOKHOCTBIO JIMYHON MICHTU(UKAIIMH OCTAaHKOB PropukoBHYei
U IPYTHX apuCTOKpaTudeckux cemeit B Hekpomoysax X—XIV BekoB. XopoIio U3BECTHO, YTO UMEHA
norpeOeHHBIX HE YKA3bIBAIMCH HUKAK Ha IIOXOPOHHBIX CTPYKTYpaX, capkodarax Wi HarpOOHBIX
mTax 10 Hadama XV Beka. MecTOImoIo)KeHHe KHSHKECKUX 3aXOPOHEHUH yCTaHABIMBACTCS TI0
JeTonucHbIM cooOmienusiM, cunoaukam XVI-XVII BekoB, ¢ yuetom mno3mHed Tpaguiuu

HEPKOBHOI'O MTOYUTAHUA MHOTUX HpeﬂCTaBHTeﬂeﬁ KHS)KECKOH CEMBHU.

2.PexoHCcTpyKIMsi TeHOMa KHs3s JIMuUTpus AJleKcaHApOBHYA YKa3bIBaeT HA _BKJIAJ _Tpex

NPeJAKOBBIX KOMIIOHEHTOB B €ro MmpoucxosxiaeHue: (1) paHHecpeHEBEKOBOE HacEJICHHE BOCTOKA
CkaHIUHABUM C OCTpOBa DinaHJ, (2) mpeAcTaBUTENH CTEMHBIX KOUEBBIX HaponoB EBpasuiickux
CTene ele3HOro BeKa WM paHHECPETHEBEKOBOIO HAcCENIeHUs IIeHTpaibHOU EBpombl (cTenHble

KOYEeBHUKH ¢ Tepputopun Benrpun), u (3) apesuuii Boctouno-EBpazuiickuii KOMIOHEHT.

Discussion- In the given extract, the both models of GPT could not come up with the translation of
the idiomatic expression of a “blind spot” as well as with expression of — “three ancestral

components to his origin”- Tpex mNpeIKOBCKMX KOMIIOHEHTOB/ Ha BKJIA/L TPeX MPeaIKoBbIX. AlSO

ChatGPT-3,5 misinterpreted the collocations: “annalistic messages” and ‘“church veneration”

33



which have to be translated as “ycranaBnuBaetcs o 1eTONMUCHBIM coobmeHusiM” and “IIepKOBHOTO
nountanus”. While human translation also was incorrect in the terms of “Medieval Russian
nobility” as “cpenneBexoBas 3HaTh/BOpsiHCTBO” and “the ancient East-Eurasian component” as
“npesumii Boctrouno-EBpasuiickuii kommonent”, but using literal technique to create a text that is
both accurate and readable, preserving the original meaning while ensuring it flows naturally in

Russian.
7t Sample
Source Text

Establishment of the role of the polymorphism of the genes determining the activity of pro- and
anti-inflammatory cytokines, including TGF-B1, in the pathogenesis of various diseases in solid
organ recipients will make it possible to both predict the risk of developing the disease and its

severity and select a therapeutic approach for an individual patient.
Target Text made by human translators

OnpeneneHue pond  noauMoppu3Ma TI'€HOB,  ONPENEeNSIOIUX  aKTUBHOCTh IPO- H
IIPOTUBOBOCIIAJIUTENBHBIX LUTOKMHOB, B ToM uucie u TGF-B1, B maroreHese pazauyHbIX
3a00JIeBaHU Y PEIIUIIMEHTOB COJIMIHBIX OPraHOB MO3BOJIUT, C OJTHOM CTOPOHBI, MPOTHO3UPOBATH
PHUCK pa3BUTHs MATOJOTMU M TSAXKECTh €€ TEUCHMs, a ¢ JIpyroil — moaduparsk crnenupuuecKyro

TEPAIUIO 151 KOHKPETHOTO MaIeHTa.
ChatGPT-3.5

YcranoieHue poiin HOJII/IMOp(I)I/ISMa T'CHOB, OIPECACIIAOINX AKTUBHOCTb

IIPOTUBOBOCHAJIMTC/IBHBIX M INPOTHBOBOCHAJIUTC/IBHBIX INMTOKMHOB, B TPAHCHATOJOIHM

PAa3INIHBIX 3a00JICBaHUI y HOHanTeﬂeﬁ TBEPAbLIX OPraHoB IMO3BOJHUT IPOTHO3UPOBATH PHCK

pPa3BUTHA 3a00JIeBaHUS. M €ro TSOKECTh M BLI6I/IpaTB TepaHCBTI/I‘{CCKI/Iﬁ nmoaxona s

WH/JUBHIyaJIbHOI'O MAl[UEHTA.
ChatGPT-4

VYcraHoBnenue poiau  moiuMopdu3Ma  TEHOB, ONPENCTSIOMUX aKTUBHOCTh MPO- |

AQHTHBOCTIAJIUTEIILHBIX IMTOKHHOB, BKiIrouas TGF-B1, B maTorenese pa3nm4HbIX 3a00JeBaHUAN Y
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PEOUITUCHTOB TBEPABLIX OPraHoOB, MO3BOJIMT KaK NMPEACKA3aATh PUCK PAa3BUTHUA 3a00/1eBaHus U

€ro TSKECTh, TaK U BBI6paTb TepaHeBTI/I‘ICCKI/Iﬁ noaxoa Ajid UHANBUAYAJIbHOT'O MAalUCHTA.

Discussion-In the given extract the ChatGPT-3.5 made a repetition of the term “anti-inflammatory

cytokines” as well as the mistranslation of the terms “the pathogenesis” as “B Tpancnaroaoruu”

and “solid organ” considered the meaning as “TBepabix opranos” as well as ChatGPT4 did. The

human translator expanded translation by addition of “c ogHo# cTroponsl” and “a ¢ gpyroii” while
we didn’t mention that phrases in the source text as might be equally — “from the one hand/from
the other”. The correct translation could be more precise by using “kak crporHo3upoBaTh, Tak U

notoopaTs”.
8th Sample
Source text

Intranasal infection of mice with lethal doses of the cowpox virus or the ectromelia virus on day
60 post-immunization with the studied VACV variants demonstrated that the mutant LIVPAati
elicits a stronger protective response compared to the parent LI1VP.

Target Text made by human translators

MHTpaHa3albHOE 3apa)KCHHE MBIIIEH JIETaIbHBIMU J03aMHM BHpYyCa OCIBI KOPOB WJIH BHpyca
HKTpoMeNuH Ha 60-i JeHp ocae NMMYHHU3alUN U3y4aeMbiMu BapuanTaMu VACYV mnokasano, uTo

mytanTHbIi LIVPAati oOycnoBnuBaer OoJjiee BBIpa)KEHHBI NPOTEKTUBHBIA 3ddekT 10

CpaBHEHUIO C poauTenbckum LIVP.
ChatGPT-3.5

I/IHTpaHasaanaﬂ I/IH(l)eKI_II/ISI MBIIIEH C CMEPTCIbHBIMHA  103aMU BHPYCA KOPOBLEro

0CIOMNOI00HOTI0 BHUPYCa UJIU BUPYCa SKTPOMEIINU Ha 60-1 ACHB ITOCJIC UMMYHU3AIUU U3YUCHHBIMU

Bapuantamu VACV mokazana, uro myTtanTHbeI LIVPAati BeI3siBaeT Gosiee CUITBHBIN 3aITUTHBINA

OTBET IO CPABHEHMIO C IITaMMOM-poautesieM LIVP.
ChatGPT-4

NHTpana3anpHOE 3apa’keHHE MBIIIEH JIeTaJbHBIMU JO03aMH BUpPYCa KOPOBBEH OCIIBI WJIM BUpYCa

9KTOMENUU Ha 60-i IeHb Mociie UMMYHM3aluu n3ydeHHbIMU BapuanTtamu VACV mokaszano, 4to
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myTtanT LIVPAati Bei3siBaeT Oosiee CHIBHBIN 3aIUTHBIA OTBET IO CPABHEHHIO C POIUTEIHCKHM

LIVP.

Discussion-In the given extract the term “protective response” have to be translated as “3amuTHbII

orBet/peakuus” instead of given translation made by human as “mporekTuBHBI YddeKrT”.

Moreover, ChatGPT-3.5 model couldn’t provide effective translation of the term “the cowpox

virus” and translated as “Bupyca KOpoBbEro 0CnomnoI00Horo”.

9th Sample
Source Text

Microorganisms are found ubiquitously in the environment and play a crucial role in almost all
ecosystems. Since many pathogens spread through the airborne route, including the SARS-CoV-2
coronavirus that has caused the current COVID-19 pandemic, it is especially relevant to study,
monitor, and control the composition of outdoor and indoor air. Much data has been gained about
the correlation between outdoor air pollution and the more severe course of COVID-19: for
example, in India, a lower mortality rate from COVID-19 was observed in cities with better air

quality.

Target Text made by human translators

MUKpOOpraHu3Mbl IIOBCEMECTHO BCTPEUYAIOTCS B OKPYIKAIOIICH CpeZie U UTPAIOT KIFOYEBYIO POJIh
NPaKTUYECKH BO BCEX HKOCHCTEMax. B CBsI3M ¢ pacrnpocTpaHEHMEM MHOTMX IMaTOT€HHBIX
MHUKPOOPIaHU3MOB BO3yIIHO-KaNeJIbHBIM ITyTE€M, B TOM 4ucie U KopoHaBupyca SARS-CoV-2,
BbI3BaBIIETo TeKkymryro manaemuo COVID-19, nuzydenne, MOHUTOPUHT U PETYJIMPOBAHKE COCTABA
BO3JlyXa KaK CHapyXXu, TaKk W BHYTPU TMOMEIIEHUNA NPHOOpeNn 0co0yr akTyaabHOCTh. K
HACTOSIIEMY BPEMEHH YK€ HAKOIUIEHO MHOTO MH(OPMAIMK O KOPPEIALIUU MEXAY 3arpsi3HeHHUEeM
Hapy>XHOro Bo3zayxa u Oonee TspkenbiM TeueHneM COVID-19: tak, B Uunuu Gosnee HM3KUA

YPOBEHb CMEPTHOCTH OT 3a00J1€BaHUs HAOIIOAATIM B TOPOAAX € JIyYIIMM KaueCTBOM BO3/1yXa.
ChatGPT-3.5

Mukpoopranu3mMbl 00HAPYKHBAIOTCSI IOBCEMECTHO B OKPYIKAIOIICH CpPee U UTPAIOT KITFOUYEBYIO

POJIb B IMOYTHU BCECX SKOCHUCTCMAX. HOCKOJILKy MHOT'UC ITaTOT'CHBI paCIIPOCTPAHAIOTCSA BO3AYIIHBIM
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myTeM, BKItodas kopoHaBupyc SARS-CoV-2, koTopsiii BeI3Bal HeIHENIHIOW nanaemuto COVID-

19, 0COOEHHO Ba)KHO Hn3y4daTb, KOHTPOJHUPOBATL U KOHTPOJUPOBATL COCTAB OTKPLITOIO M

3aKpPBLITOr0 B031VXa. bbumm MOJIYUYCHbI MHOTOYUCJIICHHBIC JAaHHBIC O B3aUMOCBA3U MCKAY

3arpsi3HEHUEM Bo3ayxa W Oosee TsokenabiM TedeHueM COVID-19: manpumep, B Maauu Obu10

3aMedeHo Oojiee HM3Koe cMepTeabHoe ucxoaa or COVID-19 B roponax ¢ JydmuM KadeCTBOM

BO3/yXa.
ChatGPT-4

MUKpOOpraHu3Mbl BCTPEUAIOTCS TIOBCEMECTHO B OKPYIKAIOMIEH Cpelie M UTPAOT KIFOYEBYIO POJIb
NPAaKTHYECKH BO BCEX OSKOCHCTeMaX. [lOCKOJIIbKY MHOTHE IaTOT€HBl PACIPOCTPAHSIOTCS IO
BO3JyIIHOMY NyTH, BKitouass kopoHaBupyc SARS-CoOV-2, BbI3BaBUIMI TEKYIIYIO MaHIEMHUIO
COVID-19, ocobeHHO aKTyaJIbHO W3y4aTh, KOHTPOJIUPOBATH 1 MOHUTOPUTH COCTAB HAPYKHOTO U
BHYTPEHHEr0 BO31yXa. BBUIO MOJlydeHO MHOTO JAaHHBIX O KOPPEJSIHHA MEXIY 3arps3HEHUEM
Hapy»XHOTo Bo3ayxa u Oonee TsokénbiM TeuenueM COVID-19: nanpumep, B Munuu Habmoganack

6onee Huzkas cmeptHOcTh OT COVID-19 B roponax ¢ ay4immmM KauecTBOM BO31yXa.

Discussion- In the current extract the repetition provided by ChatGPT-3.5 mentioned in
mistranslation of the part of the sentence “it is especially relevant to study, monitor, and control

the composition of outdoor and indoor air” as “kOHTPOJHPOBATH M_KOHTPOJIMPOBATH COCTAB

OTKPBITOI0 M 3aKpbITOro Bo3ayxa.” The same problem we considered by ChatGPT-4 model’s

translation in the collocation of “indoor air” as “BHyTpenHero Bo3ayxa”. Human translator merely

applied technique of calque to word “correlation” as “xoppensiuu”. The better equivalent
synonym for translation of the current word would be “cooTHomeHue, B3aUMOCBS3b,
conoctaBnenue”. Incorrect translation by ChatGPT-3.5 excluding grammatical rule of gender

agreement in phrase “6oJiee HU3K0€e cMepTeIbHOE MCX0/1a”.

10t Sample
Source text

1.For many decades, diabetes mellitus (DM) has been one of the major health challenges in the
world due to its associated increased morbidity, disability, and mortality.

2. The mechanisms of the most adequate and easily reproducible DM model, namely the

streptozotocin-induced model of DM, were analyzed and discussed in.

37



3. There are considered to be two subtypes of T2DM: with mutations in individual genes (10-15%)
and damage to a set of genes (85-90%) responsible for insulin binding to a cell receptor,
internalization of the hormone-receptor complex, auto-phosphorylation of B receptors, and

phosphorylation of other membrane protein components.
Target Text made by human translators

1.Ha mpoTsskeHMHM MHOTHX JecsATuiieTud caxapublid nuader (CJ]) Oblm omHOW M3 OCHOBHBIX
npobieM 3ApaBOOXpPaHEHUS B MHUPE H3-3a CBSI3aHHOTO C HHM pocTa 3a00JeBaeMOCTH,

HWHBAJIMJHOCTU U CMCPTHOCTHU.

2.Hp03HaJ'II/ISI/IpOBaHBI u 06CY)I(I[€HLI MCXaHU3MbI CTpCHTO?»OTOI.IHHOBOﬁ MOACIN CI[, KakK

HanOosee aIeKBATHOM 1 JIETKO BOCIIPOM3BOANMOI.

3. Cuuraercs, 4yTo cymiecTByroT aBa Tuna C/12: ¢ moBpe:kaeHnnemM otaenbHbIX TeHOB (10-15%) u

¢ noBpexaeHueM C (85-90%), oTBETCTBEHHBIX 3a CBSI3bIBAHHE MHCYJMHA PELENITOPAMHU KIIETOK, a
TaKKe 32 HHTEPHAIN3AIMIO TOPMOH-PEIIETITOPHOTO KOMILIEKCa, 3a ayTodochopunupoBanue Oera-

penenTopoB uiu GpochoprInpoBaHne APYTUX OCITKOBBIX KOMIIOHEHTOB MEeMOpaH.
ChatGPT-3.5

1.Ha mpoTshkeHMH MHOTUX AecaTulieThil caxapHbii nuabetr (CJl) Obul OJHMM M3 OCHOBHBIX

BbI3OBOB 3paBOOXpPaHCHUA B MHUPE H3-3a CBA3AHHOTO C HHUM YBCINYCHUA 38.6OJ'ICB8.€MOCTI/I,

HHBAJIMAHOCTU U CMEPTHOCTH.

2. MexaHu3Mbl HanboJee aJICKBaTHOM U JIETKO BOCHpOHSBOI{HMOfI MOACIHN CI[, da UMCHHO MOACIN

CZ[, HHHyquOBaHHOﬁ CTPCIITO30TOLIMHOM, ObLIH MMpOoaHaJIN3UPOBAHBI U 00CYKIAJIUCD.

3. Cuuraercs, uro cymecTtByeT aBa noaruna C/12: ¢ myranusimMu B oTaenbHbIX reHax (10-15%) u
noBpexJIeHneM Habopa reHoB (85—90%), OTBETCTBEHHBIX 3a CBA3bIBAHUE MHCYJIMHA C PELENTOPOM

KJIETKH, BHYTPEHHHU3AIlMI0 KOMIUIEKCAa TOPMOH—perenTop, aBTtodochopmwimpoBanue [3-

penienTopoB U hochopunrpoBaHne IPyrux KOMIOHEHTOB MeMOpaHbI Oerka.
ChatGPT-4

1.Ha npoTsikeHrr MHOTHX JecaTuineTuid caxapubliii auadet (CJI) ocraBasics oIHOIM U3 OCHOBHBIX
npobjeM 3paBOOXpaHEHHs B MHUpE M3-3a CBA3aHHOM C HMM YBEJIHMUYEHHOH 3a00JIeBa€MOCTH,

HWHBAJIMJAHOCTU U CMCPTHOCTHU.
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2. Mexanu3Mbl HauboJee aJIeKBaTHON 1 JIETKO BocmpousBoauMoi moaenu CJI, a iMeHHO Moaenu

C/J1, vHAYIMPOBAHHOM CTPENTO30TOLMHOM, OBLIH MTPOAHATU3UPOBAHBI  00CYKICHBI.

3. Cunraercs, 4yTo CymecTBYIOT aBa noaruna C/2: ¢ myTanusmMu B oTAeabHbIX reHax (10-15%) u
noBpexaAcHusIMA HabOopa reHOB (85-90%), OTBETCTBEHHBIX 3a CBS3BIBAHWE WHCYJIMHA C
KIJIETOYHBIM PELETITOPOM, HHTEPHAIU3AINI0 KOMIUIEKCA TOPMOH-PEIENTOp, aBTOPOCHOPHIIAIINIO

B-perientopoB u pochopHIIIIIO IPYTUX KOMIIOHEHTOB MEMOPaHHOTO OelKa.

Discussion-In the given extract of scientific text the human translator made several mistakes in the

term of “with mutations in” as “c moBpexaennem” and in “a set of genes” mistranslated to an

appropriate phrase “mospexaenuem MHo:kecTBa ren”. More concise translation of the mentioned

terms should be “myrarnusimu “” and “wabop ren”. Also, the term “of the most adequate” more
suitable translated as “camas moaxomsmnias”. ChatGPT-3.5 also made several mistakes: the phrase

“one of the major health challenges” translated as “ogHMM M3 OCHOBHBIX BbI30BOB” and

“internalization” as “BHyTpeHHM3AINIO”.

11t Sample
Source text

To date, more than 5,000 different microRNAs have been identified in the human genome
(http://www.mirbase.org). The studied mechanism of microRNA action involves the
implementation of RNA silencing. In the RNA-induced silencing complex (RISC), microRNA
binds to the 3’-end of a complementary mRNA, leading to mRNA degradation and the prevention
of protein translation. There are other mechanisms of expression regulation which involve
microRNAs. Importantly, a single microRNA can bind to more than 200 different mMRNAs, thus
inducing shifts in the regulation of protein cascades. These changes may be the basis for various
pathological processes, including those leading to neurodegeneration. In PD, shifts in blood
microRNA levels may reflect, for the most part, the involvement of numerous organs and systems
in the pathological process. It is the multiple organs pathology that is believed to cause the
development of the non-motor (gastrointestinal, cardiac, etc.) manifestations that are so

characteristic of PD.

Target Text made by human translators
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Ha manHBlii MOMEHT B reHOMe denoBeka BbIABICHO Oojnee 5000 paznuunbix MuxpoPHK
(http://www.mirbase.org). M3yuenuslii wmexanusm pgerictBusi MHKpoPHK 3akmiowaercs B

peanuszauuu PHK-caiinencunra. B _cocrae PHK-MHAYIMPYEMOr0 KOMILIEKCA CAWJICHCHHIA

(RISK) mukpoPHK cBs3biBaeTcst ¢ 3’-koHriom komriuiemeHTapHoid MPHK, 4to mpuBomuT k ee
JEerpajialiii U IpeIoTBPAIleHUIO TpaHCIIIuu Oenka. ONucaHbl U Jpyrue MEXaHU3Mbl Peryisaiun

akcnpeccuu ¢ yyactueM MukpoPHK.

HemanoBaxHo, uro ogHa MukpoPHK moxeT cBsizbiBatbes 6omee yem ¢ 200 paznuuasivu MPHK,
UHAYIUPYS TaKUM OOpa3oM CIBUTH B PETYJSIUU LENbIX OenkoBbIx aHcambmeil. [logoOHbIe
W3MEHEHUsI MOTYT OBITh OCHOBOM ISl Pa3BUTHSA CaMbIX Pa3HOOOPA3HBIX MATOJIOTMYECKUX
MIPOLIECCOB, B TOM YMCIIe, NIPUBOAAIINUX K HeWpoaereHepauuu. [Ipu BII caBuru koHueHtpauuii
MukpoPHK, onpenensieMbIx B KpOBH, MOTYT B 3HAYUTEJIbHOM CTENEHH OTpa)kaTh BOBJICYEHUE B
MaTOJOTHYECKUM MPOLIECC MHOKECTBA OPraHOB U CUCTEM — UMEHHO C IOJIMOPTaHHOW MaTOJIOTUEn
CBSI3BIBAIOT PA3BUTHE CTOJIb XapakTepHbIX Mg BIl HeMOTOpHBIX mposiBIeHUN (HKETya04YHO-

KHIIEYHBIX, KapIUaIbHBIX U Ap.).
ChatGPT-4

Ha ceromusmHuii JeHb B TeHOMe uenoBeka uieHtudunupoano Oosnee 5000 pa3nuyHbIX
MukpoPHK (http://www.mirbase.org). M3ydennsiit mexanusm aeiictBust MukpoPHK Bxmrouaer
peamuzanmnio PHK-onmocpenoBannoro mnopasnenus. B kommuiekce PHK-unaynmpoBanHOTO
noxasienus (RISC) mukpoPHK csizpiBaercs ¢ 3’-koniom komrmiaementapHot MPHK, npuBoss k
nerpagauuu MPHK u npenotBpamienuto tpancisiuuu 6enka. CyImiecTBYIOT U IpyTe MeXaHU3MbI
PETYJIALMU SKCIIPECCHH, B KOTOpBIe BoBieueHbl MUKpOPHK. Baxkno, uto onna mukpoPHK moxer
cBs3bIBaThes Oosee ueM ¢ 200 pasnuunbiMu MPHK, Tem caMbIM BBI3BIBasi CIIBUTH B PETYJIALIUN
OENKOBBIX KacKaJoB. DT M3MEHEHUS MOTYT JIe)KaTh B OCHOBE DPA3IMYHBIX MaTOJIOTMYECKHX
npoueccos, Bkitouas Heilpoaerenepauuto. B BII casuru yposneit MukpoPHK B kpoBu moryr
OTpaxartb, B IEPBYIO OUEPEb, BOBJICUEHHE MHO’KECTBA OPIaHOB M CHUCTEM B MAaTOJOTMYECKHUN
npouecc. Cunurtaercs, 4TO UMEHHO MHOKECTBEHHAsl NATOJOTUS OPraHOB BBI3bIBACT pa3BUTHE
HEMOTOPHBIX (TaCTPOMHTECTUHAIBHBIX, KAPIUAIbHBIX U T. J1.) MPOSIBICHUN, TaK XapaKTEPHBIX JJIs

BIIL

ChatGPT-3.5
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Ha ceromgnsmauii 1eHL B TeHOME uelioBeka BbIsiBIIeHO Oosee 5000 paszmuunbix mukpoPHK
(http://www.mirbase.org). 3yuennsiii Mexanu3m aeiictBus MuKpoPHK Bkmrouaer peanmsaruio

PHOOHVKJEHHOBOIO 3aTyxaHus. B KoMmiuiekce pHOOHYKJIeHHOBOro 3aryxanms (RISC)

MukpoPHK cBsizbiBaeTcsa ¢ 3'-koHiom komiuieMentapuoro MPHK, uro npuBoaut k aerpaganuu
MPHK u npenotspaienuto tpanciasaiuu 0enka. CymecTBYIOT U IpyrHe MEXaHU3MBbl PEryJaluu
skcnpeccur, Brimrovaromme MuUkpoPHK. Baxno ormeruts, uro oana MukpoPHK Moxer
cBsi3bIBaThes ¢ 6onee ueM 200 pazmununsiMia MPHK, BbI3bIBast H3MEHEHUS B PETYISIIMUA OSTKOBBIX
KacKa/loB. DTU MU3MEHEHHUS] MOTYT OBITh OCHOBOMW JUIsl PAa3IMUHBIX MMAaTOJIOTMYECKUX IMPOIECCOB,

BKJIIO4Yas TC, KOTOPBIC ITPUBOJAT K HeﬁponereHepauHH.

[Ipu BII usmenenust ypoBHs MukpoPHK B kpoBu Moryt orpaxkarh, B OoJbllell YacTH,
BOBJICYEHHOCTh MHOT'MX OpPraHOB M CHUCTEM B MATOJOTrMYecKuil mpouecc. MiMeHHO marosnorus
MHOKECTBEHHBIX OPTaHOB, O MPEANOI0KEHHIO, BHI3BIBACT PA3BUTHE HEMOTOPHBIX (3KENyI04YHO-

KUILIEYHbIX, CEPJICUHbIX U T. JI.) IPOSIBIICHUH, KOTOpPbIE TaK XapakTepHbl s BII.

Discussion-in current extract we noted repetition of words made by ChatGPT-3.5. It seems the
model faced with difficult predicting the new fragment of sequence and made addition expressed
randomly. Shortly we can count it for hallucination. Human translator expressed the term “In the

RNA-induced silencing complex (RISC)” as “B_cocraBe PHK-HHIYIIMPYEMOI0 KOMILIEKCA

caitiencunra”, while ChatGPT4 model provided more clear translation by using “B xomrmiekce

PHK-unaymuposannoro nogasnenus (RISC)”.
12t Sample
Source Text

These platforms have already demonstrated their significant worth: in the last two years, five new
genomes have been read — in addition to the reference genome sequence that was determined by
several leading research groups at institutes in the U.S., United Kingdom, and Canada in the course
of 10 years and at a cost of 3 bln dollars — such as the genomes of outstanding biologists of our
times, that of a nigerian man, a chinese, and a Korean , not to mention thousands of other eukaryotic

and prokaryotic species sequenced.

Target Text made by human translators
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Ot m1atopMsl yxKe NPOJEMOHCTPUPOBAIIN CBOKO COCTOATENBHOCTD — 3a MOCIEIHHUE /1BA roJia K
y’K€ M3BECTHOMY T€HOMY 4YE€JIOBEKa, MOCIEI0BATEIbHOCTh KOTOPOro OblIa ONpENescHa PAIOM
Beaymux nHCTUTYTOB CoeaunenHbix LltaToB (CILIA), Benukobpuranuu u Kananer B reuenne 10
JeT npu oOuied CTOMMOCTH MpoeKTa 3 MIpA J0JUIapoB, J00aBUIMCH HSATh HOBBIX: T€HOMBI
BBIJIAIOIINXCSI OMOJIOrOB COBPEMEHHOCTH, a)pHKaHIIa HUTEPUHCKOTO TPOUCXOXKICHUS, KUTaila 1

Kopeﬁua, HE CYUTAA TCHOMOB APYIHX 3VKAPDHOTHYCCKUX U IPOKAPDHUOTHYCCKHUX OPraHu3MoOB.

ChatGPT-4

OtH maatdopMbl yxKe JOKa3alu CBOI 3HAUYUTEIbHYIO LIEHHOCTb: 3a MOCIEIHME IBA rofa ObLIo
IPOYUTAHO MATh HOBBIX TEHOMOB — IOMUMO pe(epeHCHON MOCIeJ0BAaTEIbHOCTH e HOMa, KOTOpast
Obula ompejeneHa HECKOJIbKUMH BEAYIIMMHU MCCIIEIOBAaTEIbCKUMU TIPYyNIaMU B HHCTUTYTaX
CIIA, Benukooputanuu u Kananel B Teuenue 10 geT ¥ CTOMMOCTBIO 3 MIIpJ I0JJIAPOB — TaKUX
KaK T€HOMBI BBIJAIOIIMXCS OMOJIOTOB HAIlIEr0 BPEMEHH, a TaKKe I'€HOM HHUTepHillla, KUTaila u
Kopeilia, He TOBOps YK€ O ThICSYaX JIPYIMX JYKAPHOTHUECKUX U NPOKAPHUOTHUECKUX BHJIOB,

CEKBEHUPOBAHHBIX.
ChatGPT-3.5

Ot HJIaTQ)OpMBI YKC MPOACMOHCTPUPOBATIN CBOKO 3HAYUTCIIBHYIO IEHHOCTD: 3a IMOCJICAHUC NBA

roaa OBLIO INPOYUTAHO IIATb HOBBIX TI'CHOMOB - IIOMHMO OIOPHOIro Tre¢HoMHOIro

mocJ1eA0BaTeJIbHOCTH, OHPCILGJ'ICHHOI\/JI HCCKOJIbKMMU  BCAYIIMMU HAYYHBIMW T'pyHIiaMnu

uHcTuTyTOB B CHIA, Benuko6putanuu u Kanane B reuenue 10 net u 3a cymmy B 3 MujuiMapia
JIOJUIApOB - TaKUX KaK T'€HOMBI BBIIAIOLIMXCS OMOJIOTOB HAIllEro BPEMEHH, T€HOM HUTepuila,

KI/ITaI\/JIHa n Kopef/ma, ad TaK¥KC ThICAYHN APYTUX OYKAPUOTHYICCKUX U MPOKAPHUOTHICCKUX BUIOB.

Discussion: In the current extract we noted the avoidance of translating the word “sequenced” and
ChatGPT-3.5 made the error in grammatical rule of gender agreement in the phrase “nomumo

ONMOPHOI'0 TeHOMHOTI'0 MOCJIeT0BATEJILHOCTH .

13 Sample
Source Text

1.The major criteria for scholarly journals selection to be covered by the Web of Science are
discussed. These criteria include the compliance of a journal with world standards, the international

diversity, citation score of authors and editorial board members, the journal impact factor and
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journals self-citation. The demand for the unified transliteration of the authors name and the use of
the unified English-language name and address of a research organization, as well as for including

the information on funding organization (grant number and agency name) is emphasized.

2. The governments of a number of countries, including the developing ones, consider science and
technology to be the key factor of economic growth and development and thus have confronted the

challenge of establishing a knowledge-intensive economy.

3. The detailed pattern of the resulting significant changes in the number of students, PhD students,
postdoctoral fellows, and researchers both in the U.S. and in other industrial and developing
countries was presented in the report of the US national Science Foundation titled Science &

engineering Indicators-2012 (Sel), published in January 2012, www.nsf.gov.
Target Text made by human translators

1.PaccMOTpeHBl OCHOBHBIE KpUTEPHUHM OTOOpa HAy4YHbBIX XKYPHAJIOB JJI1 BKJIIOUYEHUS HUX B
uHpopmanmonnyto cucremy Web of Science (WoS) xomnanmm Thomson Reuters. K stum
KPUTCPUAM OTHOCATCA: COOTBCTCTBUC XYpPHAaJIa MUPOBBIM CTaHJapTaMm, Me)KHyHaPOHHLIﬁ CcOCTaB
PEIKOJIJICTUH, IIATUPYEMOCTh aBTOPOB M WICHOB PEIKOJUICTHH, UMIAKT-(PaKTOP KypHAJIA U JTOJIS
caMoUUTHpyeMOocTH B HeM. OTmeudaeTcss HEOOXOAMMOCTh €IUHOOOpA3HON TpaHCIUTEpaLUU
damMuIuM aBTOpa M UCHOJIb30BaHUS YHU(UIMPOBAHHOTO AHIJIOSA3BIYHOIO HAa3BaHUS M ajpeca
OpraHM3aly, a TaKKe BKIIOYeHHUs nH(popMaluu o GUHaHCUPYIOLel oprauu3ay (HoMep rpaHTa

U Ha3BaHue (oH/A).

2. IlpaBUTENHCTBA MHOTHX CTPaH, B TOM YHCIIEC PA3BUBAIOIINXCS, PACCMATPUBAs HAYKY U TEXHHUKY
KaK Ba)XHEHIIMH (PAKTOp 3KOHOMUYECKOIO pPOCTa M Pa3BUTHs, MOCTABUIM 3ajayy HOCTPOUTH

HAaYKOCMKYIO 5KOHOMUKY.

3.B omybnukoBanHom B stHBape 2012 1. Otdyere HammonanpHoro nayunoro ¢onma CIIIA
«IToka3atenu Hayku u TeXHUKI» — Science & engineeringlndicators-2012 (Sel) www.nsf.gov —
IIPEJCTaBICHa JETalbHAs KapTHUHA 3HAUUTENBbHBIX H3MEHEHMH B YHMCIEHHOCTU CTYJEHTOB,

acClMpPAHTOB, MOCTAOKOB-1(cchbliIka 00bsicHeHMe) 1 uccienonatened kak B CIIIA, Tak wu B

APYrux MHAYCTPUAJIBHBIX W pPa3BHBAIOIINXCA CTpaHAX, IMMPUBCACHA BHCUYATIAKOINAA CTaTUCTHUKA

00 nuBecTunuax B Hayky B CIIIA, EBponeiickom corose, Kurae, Poccuy m apyrux Beayimmx

CTpaHax Mupa.
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ChatGPT-4

1.06cyxnaioTcs OCHOBHBIE KpUTEPHUH OTOOpa HAYUYHBIX KYpPHAJIOB JUIsl MHAEKcalUU B 0Oaze
nanHeix Web of Science. OTu KpuTepuu BKIIOYAIOT COOTBETCTBHE KYypHAJla MHPOBBIM
CTaHJapTaM, MEeKIyHApOJHOE Pa3HOOOpas3ne, UUTHPYEMOCTh aBTOPOB U WICHOB PEIAKIIMOHHOTO
COBETa, UMIAKT-()AaKTOp JKypHala M CaMOIMTUPOBaHHE > KypHanoB. IloguepkuBaercs
HEOOXOJUMOCTh  €IMHOM  TpaHCIUTEpallUd HMMEH aBTOPOB, HCIIOJIB30BAHHS  €IUHOTO
AHTJIOSI3BIYHOTO Ha3BaHUS W ajpeca HCCIENOBATENbCKONM OpraHu3alliM, a Tak)Ke BKIIIOUEHUS

uHpopManuu o GUHAHCUPYIOIIEH OpraHu3aly (HOMep IpaHTa U Ha3BaHUE areHTCTBA).

2. IIpaBuTEIbLCTBA PSiJIa CTPAH, BKJIIYAsl PA3BUBAIOIIMECS, CYUTAIOT HAYKY U T€XHOJOITMH

KJI0YeBbIM __(haKTOPOM _3KOHOMHYECKOI'0 POCTA M __PAa3BUTHUSA M, TaKHM _o0pa3oMm,

CTAJKHBAIOTCS C 3a7a4eii CO31aHusA 3HAHUEBOW YJKOHOMUKH.

3. B noxnane Hammonansnoro HayyHoro ¢gonga CIIIA mon nazBanuem "HMHAMKATOpPHI HAyKd U
unxenepuu-2012" (onyb6nukoBan B sHBape 2012 roga Ha caiite www.nsf.gov) Obuia
MpeJICTaBICHA TOIPOOHAs KapTHHA 3HAYUTEIBHBIX U3MEHCHUN B YUCIIC CTYICHTOB, aCIUPAHTOB,
NOCTA0KOB 1 uccienonareneil kak B CILIIA, Tak 1 B qpyrux WHAYCTPHATBHBIX M PAa3BUBAIOIIIXCS

CTpaHax.
ChatGPT-3.5

1.00cyxknaroTcs OCHOBHBIE KpUTEPUHM BbIOOpPA HAY4HBIX KypHaloB ISl HOKpbITHA B Web of

Science. Ot KpuTepuM BKIIOYAIOT COOTBETCTBUE JKypHaJla MHPOBBIM CTaHAapTam,
MEXIyHapOAHOE pPa3HOOOpa3ue, LUTHPOBAHHWE aBTOPOB M WICHOB PEAAKIMOHHON KOJUIETHH,
UHJIEKC [IMTUPOBAHMS XKypHala M CaMOLUTHpPOBaHUE XypHanoB. Ocoboe BHUMaHHE yJenseTcs

eIMHOM TpaHCIUTEpAlIi HMEHH aBTOPA U UCITIOJIb30BAHUIO €AMHOI'0 aHIJIOA3BIYHOI'O Ha3BaHUA U

aapeca HCCIIeI0BATEIBCKOM opraHnusanuu, a TaKXe BKJKYCHHUIO I/IH(i)OpMaIH/II/I 0

¢buHaHCHpYIOIIeH opraHu3aluy (HOMep rpaHTa U Ha3BaHUE areHTCTBA).

2. HpaBI/ITeJ]LCTBa pdaa CTpaH, BKIKOYAsA pPAa3BUBAIOMIUCCA, CUUTAKOT HAYKY U TCXHOJIOTHH

KIIOYECBbIM (baKTOpOM OKOHOMHYECCKOI'0 poCTa W pa3sBUTUA, U, CJIEA0BATEC/IHbHO, CTOJKHYJIUCH C

BbI3OBOM YVCTAHOBJICHUS 3HAHHEBOH IKOHOMHKH.

3. HO,Z[p06Ha$I KapTruHa 3HAYUTCJIBbHBIX W3MEHEHHI B YHCIEHHOCTHU CTYACHTOB, aCIIUPAHTOB,

NOCTAOKOB U uccienonareneii kak B CIIA, Tak u B Apyrux UHAYCTPUATBHBIX U PA3BUBAIOIINXCS
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cTpaHax ObUIa TpenacTaBiieHa B oTuere HanmonansHoro HayuHnoro ¢onma CHIA mox Ha3BaHueM
"Uumukaropel Hayku u umkeHepun - 2012" (Sel), omyOnmkoBanHom B siHBape 2012 rona,

www.nsf.gov.

Discussion- in the current extract the both models struggled with problems to find an appropriate
equal translation. For ChatGPT-4 the terms like “a knowledge-intensive economy” as “3HaHueBO#

skoHomMuku” as well as for ChatGPT-3.5- “cToJkKHYJIHMCL € BbI30BOM YCTAHOBJICHUS

3HaHMeBO# YkoHoMuKH”. The terms like “selection” and “covered” by the Web of Science were

translated “BbI6opa Hay4HBIX )KypHAJIOB st MOKpbITHs” incorrect by ChatGPT-3.5. The term of

“PhD students” was expressed by 3 target texts as “mocTaokoB”.
14 Sample
Source Text

1.In this paper, we compare the results of a sequencing of the aDNA libraries of a Bronze Age
sample from burials of the Caucasian burial ground Klady, prepared using three different
approaches: (1) shotgun sequencing, (2) strategies for selecting target genomic regions, and (3)
strategies for selecting target genomic regions, including DNA pretreatment with a mixture of

uracil-DNA glycosylase (UDG) and endonuclease VIII.

2.1t was shown that preparation of genomic libraries without the use of UDG can result in distorted

statistical data due to postmortem chemical modifications of the aDNA.
Target Text made by human translators

1. Hamu npoBeieHO cpaBHEHHE pe3yIbTaToB cekBeHHpoBaHus 6nbmuorek n/IHK obpasma smoxu
OpoH3BI U3 TOTpedeHni KaBKa3ckoro MoruiabHuka Knaapl. bubmuorexku ObUTM MPUTOTOBJICHBI C
MPUMEHEHHUEM TPEX PazIMYHBIX MOJXO0JI0B: MeTona npoboBuka (shotgun sequencing), orbopa
[[EJIEBBIX PaliOHOB T€HOMA U O0TOOpA IENEBBIX PAiOHOB T€HOMA C MPEABAPUTEIHHON 00padoTKON

JHK cwmecsio yparmn-/IHK-rnuko3unassl (UDG) u sunonykieassr VIIL

2. IlokaszaHo, 4TO MPH MPUTOTOBIICHUN TEHOMHBIX OMOIMoTeK 0e3 ucronb3oBanus ypamuia-/HK-
[JIMKO3MJIa3bl BO3MOYKHO HCKaXXEHHE Pe3yJbTaTOB CTATUCTHUYECKOW 0OpabOTKH, CBSI3aHHOE C

MOCMEPTHBIMU XUMHUecKUMU Moaudukarnmsmu 1JIHK.

ChatGPT-4
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1. B nanHoii paboTe MBI CpaBHUBAaEM Pe3yJIbTaThl CeKBeHUpOBaHUs Onbmmorek aDNA oOpasima u3
OpOH30BOTO BEKa C 3aXOPOHEHUN KaBKAa3CKOro MoruibHUKa Kilaapl, MOATOTOBIEHHBIX C
UCIIOJIb30BAHUEM TPEX pa3HbIX MOAXoAo0B: (1) cekBeHMpOBaHHE BCero reHoma, (2) crpaTeruu
BbIOOpA 1IEJIEBBIX TEHOMHBIX PETHOHOB, U (3) cTpaTeruu BbIOOpaA LIE€JIEBBIX T€HOMHBIX PETHOHOB,
BKJIIOYas mpenBapurtenbHyto obpadotky JIHK cmechro ypamwi-/IHK rnukosunazer (UDG) wu

sHJOHYKJIea3bl VIII.

2. Bruio IIOKa3aHO, 4TO IIOAI'0OTOBKAa I'€HOMHBIX ouobanorex 6e3 mcrons3oBaHus UDG Moxer

IMPUBCCTHU K UCKAKCHUIO CTATUCTUYCCKUX JAaHHBIX U3-3a IOCMCPTHBIX XUMHUYCCKUX MO[[I/I(I)I/IKaI_[I/II\/JI

aDNA.
ChatGPT-3.5

1. B 3T0ii cTaThe MBI CPABHUBAEM PE3YJIbTATHI CEKBeHUpOBaHMst Ondmmorek nqpesueii JJHK obpasma
OpoH30BOro Beka M3 3axopoHeHui KaBkasckoro kiaabuma Kiagpl, MOArOTOBIEHHBIX C
UCIIOJIb30BAHUEM TpEeX Pa3IMuYHBIX MOJIX0A0B: (1) ceKBeHMpOBaHHE C MCIOJIb30BAHUEM METO/a
shotgun, (2) cTpaTeruu BeIOOpa 1ETIEBBIX TEHOMHBIX oOnacTei u (3) cTpareruu BrIOOpa LEIEBbIX
TeHOMHBIX oO0iacTeil, BKItoyasi mnpensaputenbHyio odpaborky JHK cmecwro ypanmn-/IHK-

riuko3uiassl (UDG) u sunonykieassr VIII.

2. beuto mokaszaHo, YTO IMOJATOTOBKA T'€HOMHEIX OMOIHOTEK Oe3 ucmoas3oBanus UDG moxer

MNPUBCCTH K MHCKAKCHHIO CTATUCTUYCCKUX HOAHHBIX H3-3a HIMOCTMOPTAJBHBLIX XHWMHUYCCKUX

moudukanuii apesHeit JTHK.

Discussion-in the curent extract the term “postmortem” was translated as “mocTMopTajabHbIX” DYy

ChatGPT-3, while more precise term could be translated as “mocmeptHbIX”.
15t Sample
Source text

All these functions are regulated through the interaction between stem cells and the
microenvironment in the tissue cell niches that control these processes through direct cell-cell
interactions, production of the extracellular matrix, release of extracellular vesicles, and secretion

of growth factors, cytokines, chemokines, and proteases.

Target Text made by human translators
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Perynsmus Bcex 3Tux (QyHKUMN OCYIIECTBISIETCS Yepe3 B3aWMOJEWCTBHUE CTBOJIOBBIX KIIETOK C
MHUKPOOKPY’KEHUEM B TKAaHEBbIX KJIETOYHBIX HHILIAX, KOHTPOJMPYIOIIMX 3TH IPOLECCHl Yepe3
IpSMbIE MEXKJIETOYHbIE KOHTAKTHI, MPOAYKIUIO MEXKKIETOYHOTO MaTpPUKCA, BBHICBOOOXKIECHUE

BHCKJICTOYHBIX BE3UKYJ U CCKPCIIUIO (baKTOpOB POCTa, HUTOKNHOB, XCMOKHWHOB U ITPOTECA3.
ChatGPT-4

Bce st ¢dyHKUIME perynupyroTcs uepe3 B3aMMOJCHCTBHE MEXIy CTBOJOBBIMU KIIETKAMU U
MHUKPOOKPYKEHHUEM B KJIETOUHBIX HHUILIAX TKAHEH, KOTOPbIE KOHTPOJIUPYIOT 3TH IPOLECCH YEPE3

MNpAMBbIC KJIETOYHO-KJIETOYHLIC BSaHMOHeﬁCTBHH, MPOU3BOACTBO BHCKJICTOYHOI'O MATpPHKCA,

BLICBOﬁO)KI[eHI/Ie OKCTPAUCIUIIOJIAPHBIX BE3UKYJT U CCKPCHUIO Cl)aKTOpOB pocCTa, OHUTOKHHOB,

XEMOKHHOB U TIPOTEa3.
ChatGPT-3.5

Bce atn QyHKIMM perynmmupyroTcs Yepe3 B3aMMOJICHCTBUE MEXKIY CTBOJOBBIMH KIIETKAMH W
MHKPOOKPY>KEHUEM B KJIETOYHBIX HUILIAX TKAHEH, KOTOPbIE KOHTPOJIUPYIOT 3TU MPOLIECCHl Yepe3

npsiMble _ KJETKA-KJETKA _B3aHMOAEiiCTBHUS, MMPOU3BOJACTBO BHCKJICTOYHOI'O MaTpHUKCa,

BLICBOﬁO)KI[eHI/Ie BHCKJICTOYHBIX BE3UKYJI U BbIACICHUC q)aKTOpOB pocCTa, TUTOKHNHOB, XCMOKHHOB

" IIpOoTECas.

Discussion- In the given extract the term “direct cell-cell interactions” incorrect translated by the

both models as “kJjieTo4HO-KJIETOYHbIE B3aUMOIEUCTBHA”, “yepe3 NMpsIMble KJIETKA-KJIEeTKA

B3aumozneiictBusi”, While more precise and appropriate term is “npsmMble MEXKICTOYHBIC

B3aUMOJIEHCTBUA
16" Sample
Source text

It should also be noted that each malignant tumor is characterized by a large variety of mutations
that are different in each individual and can have a different impact on the development of the
tumor and emergence of resistance to therapy. The clonal evolution model and CSCs model are not
mutually exclusive, since the evolution of CSCs most likely also follows the laws of clonal

evolution.

Target Text made by human translators
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Crnenyer eme 3aMeTHTb, YTO Kaxaas 3JI0KAYECTBEHHAs OMYXOJb XapaKTepuszyercs OONbIINM
pa3zHO00pa3ueM MyTalliil, KOTOPbIE Pa3INYalOTCs Y Pa3HbIX MHAUBUIOB U CIIOCOOHBI MO-Pa3HOMY

HAIIPABJIATH PAa3BUTHEC OINVX0JM M BO3HHUKHOBCHHC yCTOfI‘-IPIBOCTH K TCparunu. MOI[CJII/I

kinoHansHO# 3Bomonny 1 PCK He ABIISIOTCS B3aMMOMCKIIIOYAIOMIMMH, TaKk Kak 3Bojronus PCK,

CKOpee BCEro, TAK)KE OCYILIECTBISETCS 0 3aKOHAM KJIOHAJIbHOM 3BOJIIOLIUY.
ChatGPT-4

Takxe cienyer OTMETUTh, YTO KaX/Jas 3J0KaueCTBEHHAs OIyXOJIb XapaKTepHU3yeTcs OOJbIINM
pa3zHoO0pa3ueM MyTalMii, KOTOpPbIE PA3JIMYAKOTCS Y KaXI0I0 UHAMBUIYYMa U MOTYT OKa3bIBaTh
pa3IM4YHOE BIMSHHME HA PA3BUTHE OIIyXOJIM U BOSHUKHOBEHUE yCTOMYMBOCTHU K Tepanuu. Mozeis

KJIOHOBO# 3Boounu U Mozenb PCK He MCKII0YAKOT ApYyr Apyra, nockoiibky 3Boitouus PCK,

CKOpEE BCEro, TAKXKE CIEAYET 3aKOHAM KJIIOHOBOW IBOJIIOLHH.
ChatGPT-3.5

CrenyeT Takke OTMETHTh, YTO KaKJas 3JI0KAYECTBEHHAs OMYXOJIb XapaKTEPHU3yeTCs OOJIBbIINM
pa3HooOpa3ueM MyTalMi, KOTOpPbIE pa3IMYHbl y KaXKIOTO0 HHAMBUIA W MOTYT OKa3bIBaTh

pas3IndIHOC BOSﬂeﬁCTBHe Ha Pa3BUTUC OIIYXOJIM U BOZHUKHOBCHUEC CONPOTUBJICHUSA TEpaNUH.

Mogenp KIOHHYECKON JBOJIOLUU M MOJECIb CSCs He HMCKJIHYAKIT APYr apyra, moCKOJIbKY

spomorust_CSCS, ckopee Bcero, TakKe ClieyeT 3aKOHaM KIIOHHYECKOH 3BOJTIOIUH.

Discussion-in the current extract the translation made by human couldn’t capture the sense of
phrase “can have a different impact on the development of the tumor”, it was translated as

“CrocoOHBI TO-pa3HOMY HANPABJISITHL pa3BuTHE onmyxoun” but would be more precise expressed

as “Moryt 1mo pasHoOMy BIUATH Ha passutue omyxonu. Additionally, the phrase “models are not

mutually exclusive” was mistranslated by both language models as “momennr CSCs He

HCKJII0YAKT Apyr apyra”. The abbreviation “CSCs” was also left untranslated by ChatGPT-3.5.

However, the most suitable translation for this phrase should be “momenu He sBIsITOTCA

B3aMMOUCKIIOYAIOINUMH.”’
17t Sample
Original text

1.These treatments, in combination with various cellular and additive techniques, bring hope that

most spinal cord injuries will be curable in the near future.

48



2.Since the second half of the last century, techniques for the prevention of consequences arising
from spinal cord injury have been the subject of systematic studies in various animals, including
rats, mice, cats, dogs, and minipigs.

3When choosing the optimal animal model for solving specific research problems, it is necessary
to take into account many factors: the type, age, size, and gender of animals and the possibility of

using visualization techniques and a functional assessment of their condition.
Target Text made by human translators

1.B codueranuu c Pa3IMYHBIMU KJICTOYHBIMU U aJAUTHUBHBIMU TEXHOJIOTMAMMA 3TH MCETOAbBI JAKOT

HAACKAy Ha TO, YTO B CKOPOM BPEMCHU OOJIBIIMHCTBO TpaBM CIIMHHOI'O MO3ra 6y,HYT HU3JICYHMBI.

Hauunas co BTOpOﬁ ITOJIOBUHBI ITPOIIJIOIO BCKaA CII0COOBI MpCaOTBpalliCHUA MOCIEACTBUM TpaBMbI
CIIMHHOT'O MO3ra CTaJIk ITpCAMCTOM CUCTCMATUYCCKOI'O UCCIICAOBAHUS HAa PA3JIMYHBLIX ) KUBOTHBIX,

BKJIIOYAsi KPBIC, MBIIICH, KOIIIEK, COOaK, MUHHITUIOB.

HpI/I BLI60pC OINTUMAJIbHON KMBOTHOMH MOJCIN OJid pCIICHUA KOHKPETHBIX HCCIICAOBATCILCKHUX
3aJa4 H606XOI[I/IMO YUUTBIBATH MHOXKCECTBO Q)aKTOpOBI BUA, BO3pacCT, pa3sMEp, IO KUBOTHBIX,

BO3MOXXHOCTH MPIMEHEHHSI METO/IOB BU3YAIIN3aUH U (DYHKIIMOHATIBHON OIEHKH UX COCTOSHHSL.
ChatGPT-3.5

1.9t METO/bI, B COYECTAHUH C PA3JIMYHBIMU KJIICTOUYHBIMU U )IO6&B0‘IHI>IMI/I TCXHUKaMHU, IPUHOCAT

HaJIXK/Ty Ha TO, YTO OOJBITUHCTBO MOBPEKICHUN CIIMHHOTO MO3ra OVAYT JIeYUMbI B OrbKaiiem

Oymyiem.

2. C CECPCAVHBI MPOLLJIOTO BC€KAa MCETOAUKU MPCAOTBPAIICHHA HOCHGHCTBHﬁ, BO3HHUKAKOIIUX B
pe3yjibTarte IOBPCKACHUA CIIMHHOIO MO3ra, SBJIAOTCA NPEAMETOM CHCTCMATHUYCCKUX

HMCCJIEIOBAHMN B PA3JINYHbIX JKUBOTHBIX, BKJIFOYas KPBIC, MBIH.IGfI, KOIIICK, co0ak 1 MUHHMIIUIOB.

3. [Ipu BeIOOpE ONTUMATHHOW KHUBOTHON MOJICIN TS PEIICHUST KOHKPETHBIX HCCIICIOBATEIIbCKIX
3a/1a4 HeOOXOANMMO YUUTHIBATH MHOKECTBO ()aKTOPOB: THUII, BO3PACT, pa3Mep U MOJ KUBOTHBIX, a

TAaKKE BO3MOKHOCTH HUCIIOJIb30BAaHHA_BHU3VAJU3AINMOHHBIX TCXHUK U (I)yHKIlHOHaHLHOf/'I OLICHKHU

HUX COCTOSAHMA.

ChatGPT-4
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1.9t MeToabI NIeUEHHs B COYETAHUU C PA3IUYHBIMHM KJIETOYHBIMU M JJOOABOYHBIMHM TEXHUKAMHU
JAI0T HAJEeXKAy, 4TO B OnmmkaiiieM OyayiieM OOJNBIIMHCTBO TPaBM CIMHHOTO Mo3ra OyayT

N3JICUUMBI.

2.Co BTOpOW MOJOBHMHBI IPOLUIOrO BEKAa METOAbl IPEAOTBPAILEHUS IOCIEICTBUN TPaBMBbl
CIIMHHOI'O MO3I'a CTAJIA MPEIMETOM CUCTEMATHUYECKUX HMCCIECJOBAaHUN Yy Pa3IMYHBIX KUBOTHBIX,

BKJIFO4asA KpbIC, Mblmeﬁ, KOIICK, co0aK 1 MUHHIINIOB.

3.Ilpu BbIOOpE ONTUMAJIBHOM KUBOTHOM MOJIENH JIJIsl PELLIEHUSI KOHKPETHBIX HCCIIEI0BATENbCKUX
3a[a4 He0OX0AUMO YUHUTHIBATh MHOKECTBO (DAKTOPOB: THII, BO3PACT, pa3Mep M IOJI KUBOTHBIX, a
TaKXe BO3MOXKHOCTh MCIIOJIb30BaHMs TEXHUK BU3yadU3alMd U (YHKLIMOHAIBHOM OLIEHKH HX

COCTOsIHUA.

Discussion-in the current extract the way of translation word “minipigs” by human translator can
be expressed more clearly as “kapnukoBas momamisss cBuHbs but in Russian language we also

use the term —minipigs, as well as the term “agmuTuBHBIMU TexHOJOTHAME’, Which was translated

by both language models as “no6aBounbiMu TexHukamu’”. However, the meaning “xo6aBo4HbIMHU
TexHukammu” may not carry the same technical weight in the context. The similar problems and
errors in grammatical rule of gender agreement in the phrases as we considered before was

mentioned in translation by ChatGPT3.5 “mo3ra 6vayr JiedyuMmbl”, “BH3VATH3ALMHOHHBIX

TEXHHUK”, “HCCAeTOBAHUN B PA3JIHYHBIX JKHBOTHLIX .

18" Sample
Source Text

The retinal pigment epithelium is a monolayer of pigmented, hexagonal cells connected by tight
junctions. These cells compose part of the outer blood-retina barrier, protect the eye from excessive
light, have important secretory functions, and support the function of photoreceptors, ensuring the

coordination of a variety of regulatory mechanisms.

It is the degeneration of the pigment epithelium that is the root cause of many retinal degenerative
diseases. The search for reliable cell sources for the transplantation of retinal pigment epithelium

is of extreme urgency.

When light has been captured, retinal isomerizes from 11-cis-retinal into trans-retinal and then

converts to trans-retinol.
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There is no doubt, that the RPE plays an important role in...
Target Text made by human translators

[TurMeHTHBIN OSNUTENUI CeTYaTKH TPEACTaBIACT COOOW MOHOCION MHUTMEHTHPOBAHHBIX
IEKCaroHaJIbHbIX KJIETOK, COEMHEHHBIX IUIOTHBIMUA KOHTAKTaMU. DTH KIETKU COCTABJIAIOT 4acThb
BHEIIIHEro 0apbepa MeX/1y KPOBbIO U CETUATKOM, 3alUILAI0T IJ1a3 OT U3JIMIIHEr0 CBETa, 00J1aatoT
BRXHBIMM CEKPETOPHBIMM (YHKLUSAMH, a TaKXKe IMOJIJAEPKUBAIOT pPabOTy (OTOPELenTopoB,
oOecnieunBasi KOOpJAUHALMIO MHOXECTBA PETYJIATOPHBIX MEXaHHU3MOB. VIMeHHO nereHepanus
OUTMEHTHOTO SIUTENHs SBISETCS NEPBONPUYMHON MHOTHX JIET€HEPAaTHUBHBIX 3a00Je€BaHUMA
ceTyaTku riasa. llonck HaneXHBIX MCTOYHUKOB KJIIETOK /I TPAHCILIAHTALIMM ITMTMEHTHOIO

OIIUTCIINS CCTUYATKU ITPCACTABIIACT KpaﬁHe AKTYAJIbHYIO 3a/1a4y.

[Tpu nornouieHUH cBETa peTUHAIL U30MepHU3yeTcs U3 1 1-1uc-peTuHans B TpaHCPETUHANb, A 3aTEM

IpeBpallaeTcs B TPAHCPETHUHOI.
Hecomuenno, [19C urpaer BaKHEUITyIO POJIb B...

ChatGPT-3.5

Onureauii MUIMEHTa CeTYaTKU MPEACTaBIseT COO0OW OJHOCIOMHBIA NUTMEHTHPOBAHHBIN
TEKCarOHaJIbHBIN JMMTEINM, COEINHEHHBIM TECHBIMU COCIUHEHUSAMH. OTH KIIETKH COCTaBISIOT

YacTh BHEIIHEH KPOBOPETHMHOBOM 0Oapbepbl, 3alllMIIaroT TI1J1a3 OT H30LITOYHOI0 _CBETA,

BBITIOJIHSIFOT Ba)KHBIE CEKPETOpHbIE (YHKIMH W TOIIEPKHUBAIOT padoTy (HOTOPELenTopoB,
obecrieurBasi KOOPAMHAIIMIO PA3IMYHBIX PETYIATOPHBIX MEXaHU3MOB. VIMEHHO aereHeparius
MUTMEHTHOTO SMUTENUs SBISETCS KOPHEBOM MPUUMHOM MHOTHX JIeT€HEpAaTHUBHBIX 3a00JIeBaHUN
ceryaTku. [IOMCK HAaIEXHBIX MCTOYHUKOB KIETOK JJI TPAHCIUIAHTALMU JIUTENUS MHUIMEHTA

CEeTYATKU KpaliHe CPOYECH.

IIpu _3axBaTe cBeTa PETUHAI U30MCPU3YCTCA U3 ll-L[I/IC-pCTI/IHaJIa B TpaHC-PCTHHAJI, 4 3aTCM

IIpeBpallacTCs B TPAaHC-PETUHO.

Het comuenusi, uto RPE urpaer BaxHyto poiib B...

ChatGPT-4

[IMrMeHTHBIN SUTENNUN CeTYaTKU MPEACTABISIET COOOM OJJTHOCIIONHBIN €TI0l MUTMEHTUPOBAHHBIX,

(mecturpaHHHBIX May he) MeCTHYTOIbHBIX KJIETOK, COS/IMHEHHBIX INIOTHBIMU KOHTAKTaMU. JTH
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KJICTKU COCTABJIAIOT 4YaCThb BHCHIHCTO KPOBCHOCHO-CCTYATOYHOI'O 6apbepa, 3aluIaroT IJja3 OT

H30bITOYHOI'0 CBETA, BBHIMOJIHSIOT BAKHBIE CEKPETOPHBIE (PYHKUIUHU U TOAICPKHUBAIOT (QYHKIIUIO

¢doroperiennitopoB, obecrieunBas KOOPAMHALMIO PA3IUYHBIX PETYIATOPHBIX MEXaHH3MOB.
Jlerenepanysi MUrMEHTHOTO SIIUTENINS SBJISETCS KOPHEBOM IMPUYMHOW MHOTMX JET€HEPATUBHBIX
3a0osneBaHnil cerdaTku. [loMCK HaJeXKHBIX HCTOYHUKOB KIETOK JJIsi TpaHCIUIAHTAIUMU

IMUTMEHTHOTI'O AIIUTEIIHS CETUYATKH UMEET YPE3BbIYANHYIO BAKHOCTD.

Koraa cBeT moiiMaH, peTHHab n3oMepusyercs u3 1 1-muc-peTuHans B TpaHC-pEeTHHAIIb, a 3aTeM

IIpeBpallacTcs B TPaHC-PETUHOM.
Be3yciaoBHO, [IDC urpaer BaxHyo poib B.......

Discussion- the terms “blood-retina barrier”, “protect the eye from excessive light”, “There is no
doubt”, “is of extreme urgency”, “hexagonal cells”, “When light has been captured” were
mistranslated by both models, which we consider as rude mistakes, providing translation of
scientific texts. The clearer and precise understandable terms in Russian language have to be
translated as “remarosHuedanwueckuii  Oapeep”’, ‘3ammTa TIa3  OT  YPE3MEPHOTO
OCBCIICHUS/U3IUIIHETO CBeTa”, “HECOMHEHHO”, “KpaiiHe BakKHO”, ‘‘TeKcaroHajbHbIC KJICTKH,

“IpH MOTJIOIICHUH CBETA .
19t Sample
Source Text

The Contribution of Major Histocompatibility Complex Class 1l Genes to an Association with

Autoimmune Diseases.

This review dwells on the most relevant aspects of this problem: namely, the correlation between
carriage of certain MHC Il alleles and an increased (positively associated allele) or reduced
(negatively associated allele) probability of developing the most common autoimmune diseases,
such as type 1 diabetes, rheumatoid arthritis, multiple sclerosis, systemic lupus erythematosus,

autoimmune thyroiditis, etc.

This nomenclature has evolved through historical sequences of discovery of HLAS: they were

named using Roman numerals and English alphabet letters as they were progressively discovered.

Target Text made by human translators
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BKJ’IaI[ T€HOB TJIaBHOTO KOMILIEKCa THCTOCOBMECTHMOCTH Kiacca II B IpeaApPacCIIOJIOKCHHOCTh K

ayTOMMMYHHBIM 3200JICBAaHUSIM.

B 0030pe paccMoTpenbl HauOojiee 3HAUUMMbIE COBPEMEHHBIE IPEJCTABICHHMS O B3aUMOCBA3U
HocuTeNnbCcTBAa  ompeneneHHbix amiened MHC I ¢ noBeimieHHONW — (TTOJIOKHUTEIHHO
aCCOLMMPOBAHHBIE QJUIENM) M TIOHWKEHHOW (OTPULATEIIBHO AaCCOLMHMPOBAHHbBIE —AJUICIIH)
BEPOSATHOCTBIO Pa3BUTHUS HanOOJIee paclpOCTPAHEHHBIX ayTOUMMYHHBIX 3a00JI€eBaHU, TAKHUX, KaK
caxapHblii quaber Tuna 1, peBMaTOMAHBIM apTPUT, PACCESHHBIM CKJIEpO3, CUCTEMHas KpacHas

BOJIYAaHKA, Ay TOUMMYHHBII TUPEOUIUT U JIP.

Takas HOMCHKIJIaTypa BO3HUKJIA BCJICACTBUC HCTOpH‘ICCKOﬁ OUCPCAHOCTH OTKPLITHA aHTHUI'CHOB

HLA — ux Ha3piBau puMcKUMHU LudpamMu u OykBaMu andaBuTa 1Mo MEPE OTKPBITHS.
ChatGPT-3.5

Bkmag reHoB OCHOBHOTO KOMIIIEKCAa THCTOCOBMECTHMOCTH KJjacca Il B _accommammio ¢

AyTOUMMYHHBIMU 3a00JIEBaHUSIMU.

OToT 0030p 3aTparuBaeT Hanboyiee aKTyallbHbIE ACIIEKThI STOM MPOOJIEMbI: B3aUMOCBSI3b MEXKIY
HaymmuueM onpeneneHubix amwieneid MHC 1l u yBenudeHHOH (TTOTOKUATETHHO acCOMUPOBAHHBIN
aJieNlb) WIM CHIDKEHHOW (OTPUIIATENThHO acCCOLMMPOBAHHBIN aJlielh) BEPOATHOCTHIO Pa3BUTHUSA
Haubosee pacIpOCTPaHEHHBIX ayTOMMMYHHBIX 3a00JIeBaHUM, TaKUX KaK caxapHblid auabder 1-ro
TUIMA, PEBMATOMAHBIA apPTPUT, PACCESTHHBIM CKJIEpO3, CUCTEMHas KpacHas BOJIYaHKa,

ayTOMMMYHHBIN TUPEOUUT U JP.

OTta HOMCHKJIaTypa pa3BUBAJACh Y€PE€3 MCTOPHUCCKUEC IMOCICAOBATCIIBHOCTH OTKPBITHA HLA:

OHU HAa3bIBAJIUCh C UCIIOJIb30BAHUEM PHUMCKHX ]_[I/I(i)p WU aHTJIHHACKHUX 6YKB a.]'I(l)aBI/ITa o Mepec ux

N0CJIEI0BATEIBHOTO OOHAPYKEHUSI.
ChatGPT-4

Bkiag TeHOB TJIABHOTO KOMINIEKCA THCTOCOBMECTHMOCTH Kkiacca II B accommanmio ¢

AYTOUMMYHHBIMU 3a00JIEBAHUSIMH.

DTOT 0030p KacaeTcsi HanboJee aKTyaIbHBIX aCTIEKTOB 3TOW MPOOIEMBI: @ HMEHHO, KOPPEISIUN
MEXIy HOCUTENbCTBOM ompeaenéunpix amiener MHC 11 u  yBenwyeHHOW (ITO3UTHBHO

ACCOLIMUPOBAHHBIC annem/l) nin yMCHBI.HCHHOﬁ (HCFaTI/IBHO ACCOLIMUPOBAHHBIC annenn)
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BEPOATHOCTHIO Pa3BUTHS HanboJee paclpOCTPAHEHHBIX ayTOUMMYHHBIX 3a00JIeBaHUMN, TAKUX KaK

nuaber 1-ro Tuma, peBMaTOMIHBIA apTPUT, MHOKECTBEHHBIH CKJep03, CHUCTEMHas KpacHas

BOJIYAaHKA, Ay TOUMMYHHBII TUPEOUIUT U JIP.

DTa HOMEHKJIATypa pa3BUBAIAcCh B X0JI€ MCTOPUUECKOU MOCIIENOBATEILHOCTH OTKpbITHl HLA:
OHH OBLITM HAa3BaHBI C UCIIOJIb30BAHUEM PUMCKUX IIU(P 1 OYKB aHTIIMHCKOTO andaBuTa 0 Mepe UxX

IIOCTCIICHHOI'O 06Hapy>l(eHI/IH.

Discussion- in the 1% sentence of mentioned above extract the term “to an Association” was

mistranslated by both GPT models and directly translated as “B acconmanuw”, while the meaning

of the term should be considered as “BzanmocBs3s”. Thus the term “multiple sclerosis” translated

by ChatGPT4 model as “muo:kecTBeHHbIii _cKiaepo3” also unappropriated. The collocation

“pazBuBajiach _uepe3” mistranslated by ChatGPT-3.5 have to be corrected as “Bo3nukia

BCJIEJICTBUE HUCTOPUYECKOM ouepeHOCTH/pa3BUBAIACh B xojie HUCTOPUYECKOMN
nocienoBarenbHocTr” better capturing the sense of historical progression. Such errors lead to

misunderstandings.
20" Sample
Source text

In this study, we evaluated catecholamine concentration changes in the tear fluid of untreated PD

patients as biomarkers.

Therefore, the challenge is to develop an early (pre-clinical) diagnosis of PD, which would enable
detection of the disease before the appearance of the first motor symptoms and early start of

preventive neuroprotective therapy.

The conjunctiva lining the inner surface of the eyelids and conjunctival glands display sympathetic
innervation; dysfunction of the conjunctiva occurs in PD as part of a multisystem degeneration

affecting both the central and peripheral parts of the autonomic nervous system.

Clinically, PD manifests itself many years after the disease onset, after most of the nigral
dopaminergic neurons have died, which explains the limitations of the current PD

pharmacotherapy.

Target Text made by human translators

54



Hamu HN3Yy4YCHA BO3MOXXHOCTE HMCIIOJIB30BAHUA B KAaUCCTBC MApPKEPOB N3MCHCHHU M KOHICHTpaluu

KaTeXOJIAMUHOB B CJIE€3HOU XKUAKOCTU 00bHBIX ¢ BII.

Orcrona cinefayer, 4yTo BaKHEHIEH 3amadeil sABIseTCS pa3paboTka paHHEH (IOKIMHHYECKOM )
muarHocTuku BI1, KoTopast 03BOJIUT BBISIBUTH 3a00JICBAHKE JI0 MTOSBICHIS TIEPBBIX JIBUTATEIHHBIX

CHMIITOMOB Y HCIOJIb30BaTh PEBEHTHUBHYO HEMPONPOTEKTOPHYIO TEPAITHIO.

KOHBIOHKTHBA, BBICTWIIAIONIAS BHYTPEHHIOK MOBEPXHOCTh BEK, M HAXOJALIMECS B HEU XKEJE3bl
UMEIOT CHMITaTHYECKYI0 WHHEpBaIMio, AUCHYHKIHMS KOTOpoil oTMeuaercss mpu BII B pamkax
MYJbTHCUCTEMHOH JETeHepaluy, 3aTparuBarolleil Kak IeHTpajbHble, TaK U Nepudepuyeckue

OTAEIIbl aBBTOHOMHOM HepBHOﬁ CHCTCMBI.

Kimmanuecku BII nposiBisieTcss yepes3 MHOTO JIET ITOCJIe Hadaa MaToJI0THYECKOro Ipolecca Inpu
rubenu Oospiiedl yactu noaMUHEPrHYecKHX HEHMPOHOB YEPHOH CyOCTaHIMH, YTO OOBSICHSET

CYHICCTBYIOLIUEC OT'PAHUYCHU cbapMaKOTepam/m 3a001eBaHus.
ChatGPT-4

B nanHoMm wmccrnemoBaHUM MBI OLEHMIN HW3MCEHEHUS KOHOCHTpAaUKW KAaTCXOJIaMHUHOB B cJIe3HOH

JKUJIKOCTH He00paGoTaHHBIX NauueHToB ¢ PD B kauecTBe OMOMapKepoOB.

[TosToMy 3aaua cocTOUT B pa3paboTKe paHHEH (IpeaKIMHuYecKoil) auarnoctuku PD, koTopas

MO3BOJIMIA OBl O6H3py>KI/ITL 3a00JIeBaHUE A0 TIOABJICHHU IIE€PBBIX MOTOPHBLIX CHUMITOMOB U

paHHEro Hayana npo(puIakTHIecKol HeHPOPOTEKTUBHOM TeparuH.

KOH’LIOHKTI/IBa, BBICTUJIAOIASl BHYTPECHHIOIO ITOBEPXHOCTH BEK M KOHBIOHKTHUBAJIBHLIC KCIIC3BI,
ACMOHCTPUPYIOT CUMIIATUYCCKYTO HHHCPBALINIO, ,Z[I/IC(l)YHKL[I/IH KOHBIOHKTUBBI BO3BHUKACT IIPU PD
KaxKk 4acTb MyanPICPICTGMHOfI ACTCHCpAInu, SanaFHBaIOIHGﬁ KaK MOCHTpAJbHBIC, TaK H

nepudepruyeckue 4acTH aBTOHOMHOW HEPBHON CHUCTEMBI.

Knunnueckn PD mposBisieTcs MHOro JieT TMocie Hayana 3aboseBaHus, Mocie rudenu
OonpmMHCTBA  A0(aMUHEPTUYECKUX HEWPOHOB HHUIPBI, YTO OOBSICHSIET OrpaHUYEHUs

cymiecTBymoIien gpapmakorepamnuu PD.
ChatGPT-3.5

B »TOoM wuccnemoBaHMH MBI OLIEHMIH H3MEHEHUS KOHIICHTPAU KaTCXOJIaMUHOB B CIIE3HOM

KHUAKOCTHU Y He0o0CayKeHHbIX nanueHToB ¢ bII B kauecTBe 61/10Map1<ep013.
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I1o3TOMY BBI30OB COCTOUT B pa3pabOTKe paHHEH (MpeaKIMHUYECKON) nuarHocTuku BI1, kotopas

II03BOJIMIIA ObI O6Hap}’)KI/IBaTB 3a00JIeBaHUE A0 MOSABJICHUS NCPBBIX ABUTATCIBHLBIX CUMIITOMOB U

paHHEero Havyaja npo(UIaKTHUECKONW HEHPOIIPOTEKTUBHOM Teparuu.

KOHBIOHKTHBA, BBICTWIAIOIIAS BHYTPEHHIOK IIOBEPXHOCTh BEK, U KOHBIOHKTHBAJIbHBIC KEIIE3bI
JEMOHCTPUPYIOT CUMITATHYECKYI0 MHHEPBALIMIO; TUC(PYHKIUS KOHBIOHKTUBBI BO3HUKaeT npu BI1

KaK 4aCTb MYJIbTHOPIraHHBIX JICIrCHCPAaTUBHBIX H3MCH€HHI>1, 3aTparuBaronmx Kak ICHTPAJIbHBIC,

TaK 1 HepI/I(l)epI/I‘{CCKI/Ie YacTH BEreTaTUBHOU HepBHOﬁ CHUCTCMBI.

Knuanyecku BII mposiBisieTcss MHOTO JIeT mociie Hayasna 3a00JIeBaHus, KOTr/a OOJBIIMHCTBO
HUTPAJIbHBIX JONAMUHEPTUYECKUX HEWPOHOB MOTMOJM, YTO OOBACHSAET OrpaHUYEHHUs TeKylLlen

dapmakorepanuu bII.

Discussion- in the given extract, the term “of untreated PD patients” was mistranslated by both

GPT models as “Heo0padoTaHHBIX NAIMEHTOB”, “He00Cay:KeHHbIX nammenToB” have to be

corrected as “y marnMeHToB, He moJTy4aBiiux jieueHue”’. The next term “the first motor symptoms”-

was identified by ChatGPT-4 as “moropubix cumnTomMoB” have to be translated as “mepBbix
JBUTATEIBHBIX cHMIITOMOB” in order to make more clear and readable meaning of the term. The

collocation of “the challenge is to develop” mistranslated by ChatGPT-3.5 as (Ilo3Tomy BbI30B

coctout) and have to be expressed as “IloaTomy 3amaua cocrout B”. The term “the nigral

dopaminergic neurons” expressed in human translation as “modamMuHEprauecKUX HEHPOHOB
yepHoil cyoctanuun” translated by both GPT models as “nodamunepruyeckux HeHpOHOB HUTPHI”
and “HUrpaJbHBIX JOMAaMHHEpruYecKux Heiiponos”, Which considered as incorrect translation.
Finally, the term “a multisystem degeneration” mistranslated by ChatGPT-3.5 as

“MYJbTHOPTaHHBIX JereHepaTuBHbIX u3MeHeHuil” and have to be corrected to the

“MyJIbTUCUCTEMHOM JIereHepanun’.
215t Sample
Source text

1.The number of people that got infected during the most recent Ebola hemorrhagic fever outbreak
exceeded 28,000, and more than 11,000 deaths were reported.

2.Thus, intravenous injection of inhibitors of blood coagulation, such as recombinant human-

activated protein C, increases the survival rate in patients by 18%.
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3.Meanwhile, G.G. Olinger Jr. et al. demonstrated in primate experiments that, unlike nonspecific
antiviral therapeuticals, passive immunization with antibodies injected 24 h post-infection has a
therapeutic effect.

4.Administration of the study drug in a larger patient sample was limited, because the trial was
conducted at the final stage of the epidemic, when the number of newly infected patients was rather

small, making it difficult to recruit Ebola virus carriers.

5. The aim of this study was to design full-length recombinant chimeric antibodies against EBOV
GP based on murine mAbs and to investigate their immunochemical properties: to determine the
authenticity, specificity, and immunoreactivity of full-length chimeric antibodies and to measure

the dissociation constants and the epitope specificity.
Target Text made by human translators

1.Bo Bpems nocnenHel SMuaeMUl FeMOpparnueckoi Juxopaaku J00J1a KOJIMYECTBO 3apaXKECHHBIX

PEeBBICKITO 28 ThICSY U 3aQUKCHPOBAaHO Oosiee 11 THICAY JIETATBHBIX HUCXOIOB.

2.TaK, BHYTPUBCHHOC BBCIACHUC I/IHFI/I6I/ITOpOB KoaryJsiiuu KpoBH, TaKHX, KaK peKOM6HHaHTHLIﬁ

aKTUBHUpOBaHHBIN Oenok C uernoBeKa, HOBbIIACT BbIKHBAEMOCTh 00JbHBIX Ha 18%.

3.Bmecte ¢ TEM, B OIIbITAaX HA IpUMaTax 1oKa3aHo, 4TO, B OTJIMYUC OT HeCHeLII/I(l)I/I‘leCKI/IX CpCACTB
aHTHBprCHOﬁ TEpallu, macCuBHasi UMMYHU3alWU aHTUTCIIaMU, BBEACHHBIMU Y€PC3 24 4 mocnie

WH(UIIMPOBaHUSI, TIO3BOJISIET JOOUTHCS TepareBTHUECKOro 3 dekra.

4.HpI/IMCHeHI/Ie nperapara Ha OOJIBIIIEM  KOJIUYCCTBE nalucHTOB OBLIO OIrpaHHUYCHO
BO3MOXHOCTBIO ITPUBJICHCHUSA HOCHUTEIEH BUPYCa, TaK KakKk IIPpOBOJAUIIOCH Ha q)HHaHBHOﬁ cTagun
SIMUACMHH, KOorjga pEruCTpupoBaIOCh YIKE HE3HAUYUTCIIBHOC YHUCIIO HOBBIX I/IH(i)I/IIII/IpOBaHHI)IX

IMalMCHTOB.

5. Lenp HacTosIeH paboOThI COCTOsIIA B CO3/IJaHUN HAa OCHOBE MBIIMHBIX MAT TOJTHOpa3MepHBIX
PEKOMOMHAHTHBIX XUMepHBIX aHTHTeT K EBOVGP, a Takke B M3ydyeHHH WX NIMMYHOXUMHYECKUX
CBOMCTB:  YCTAQHOBJIIGHWU  MOJJIMHHOCTH,  CHEHU(PUUYHOCTY U  HUMMYHOPEAKTUBHOCTHU
MIOJIHOPAa3MEPHBIX XUMEPHBIX AHTHUTEIN, ONPENEICHUM KOHCTAaHT IUCCOLMALMU U SIUTOIHOU

CHEIU(PUIHOCTH.

ChatGPT-4
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1. KonudecTBo r0/Ie#, 3apa3uBIINXCS B X0/1€ TTOCIICTHEN BCIBIIIKH JTUXOPaJKH D0071a, TPEBHICHIIO

28 000, u 6pu10 3apeructpupoBano 6omiee 11 000 cmepTeii.

2.Ta1<, BHYTPHUBCHHOC BBEACHUC I/IHFI/I6I/ITOpOB KPOBOCBEPTHIBAHUA, TAKHNX KaK peKOM6HHaHTHBIﬁ

aKTUBUPOBaHHBIN Oenok C uesnoBeka, yBEeIMYMBAET BBDKMBAEMOCTDh NAlMeHTOB Ha 18%.

3.Tem nHe MCHCC, G.G. OJ'II/IHFep MIJI. 1 COaBTOPEI ITIOKa3ajll B OKCIICPUMEHTAX HaA IIpUMarax, 4YTo B
OTJIMYUE OT HCCHGHH(queCKHX IIPOTUBOBHUPYCHBIX TCPAINICBTHYCCKUX CPEACTB, IIaCCHBHAasd

MMMYHM3ALMs C BBEJACHUEM aHTUTEIN 4yepe3 24 yaca 10cie 3apaXeHHusl UMEET TEPareBTUYECKUN

s dexr.

4.TIpumeHeHue uccieryeMoro mpemnapara Ha 00J1b1I0NH BbIOOPKe MAIMEHTOB ObLJI0 OTPaHUYEHO,

TaK KaK HCIIBITAHUC IPOBOAMJIIOCH Ha 3aKIIOYHUTCIBHOM 3TallC 3IMUACMUHU, KOrJa KOJIUYCCTBO

HOBBIX CITy4aeB 3apaXeHHs OBUIO HEBEJIHMKO, UYTO 3aTPYAHSIO HAabop HOocuTeNel Bupyca D0oa.

5. Llenplo MaHHOTO HCCIENOBaHUS OBUIO pa3paboTaTh MOJHOpPa3MEpHBbIE PEKOMOMHAHTHBIC
xuMepHble aHTuTena mnpotuB EBOV GP na ocHOoBe MBIIMHBIX MAT M H3YYHTh HX
UMMYHOXUMHUYECKHE  CBOMCTBA: OIpeaeIUTh HOJIJTMHHOCTD, cneuu(uIHoOCTh U
UMMYHOPEAKTUBHOCTb  IIOJIHOPA3MEPHBIX  XHUMEpPHBIX  aHTUTEN, a TakKkKe H3MEpHUTh

JIMCCOIMALIMOHHBIE KOHCTAHTBI M CHEIM(PUYHOCTD SITUTOIOB.
ChatGPT-3.5

1.Yucino 3apaXXCHHBIX  BO BpeMA IOCJICIHETO BCHBIIICYHOI'O OoCTporo BUPYCHOT'O

reMopparu4ecKoro JuxopagouHoro 3adoneanus D0oina npesbicuiio 28 000, 1 Obu10 cOOOIIEHO O

6onee uem 11 000 cmepTsx.

2.Tak, BHYTPUBEHHOE BBEJCHHEC WHTHOMTOPOB KPOBSIHBIX CBEPTHIBAIIIHMX (DAKTOPOB, TAKUX

Kak peKOM6I/IHaHTHBH7I aKTI/IBI/II)OBaHHBII\/’I oemoxk C YCJIOBCKA, YBCIIMYUBACT BBIDKHBACMOCTDH

nanueHToB Ha 18%.

3.Tem Bpemenem [.I'. OmmHrep M™MII. W Jp. NPOJEMOHCTPHPOBAIM HA NPHUMATOBBIX

IKCIIEPUMEHTAX, YTO B OTIHYHEC OT HeCHeHI/I(bI/I‘-IeCKI/IX AHTUBUPYCHBIX TEPAICBTUUCCKHUX

CpCACTB, IMACCUBHAA UMMYHH3AUA aHTUTCIIaMH, BBEACHHBIMU YCPE3 24 yaca mocie I/IH(I)CKI_II/II/I,

OKa3bIBAET TepamneBTHUECKH d(h(PeKT.
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4.BBeneHue WHcCCIeayeMoro mpemapara B 0Oojee KPYIHYIO BbIOOPKY NALMEHTOB ObLIO

OTPaHHYEHO, TIOTOMY YTO HCCJIEIOBAaHUE MPOBOAMIOCH HA (DMHATBLHOM 3Tare SMUACMHH, KOTa
KOJIMYECTBO HOBBIX HHPHUIIMPOBAHHBIX MAIIIEHTOB OBLIO JIOCTATOYHO MaJIo, YTO 3aTPyAHSIIO HAOOp

HOCHUTENEH BUpyca D0ona.

5. Llenp1o TaHHOTO UCCIIeI0BaHUs OBIIIO CO3aHNE TOTHOPa3MEPHBIX PEKOMOMHAHTHBIX XMMEPHBIX

antuten npotus EBOV GP Ha ocHOBe MYPHMHBIX MA® U HCCIEA0BaHUE UX UMMYHOXHMHYECKUX

CBOMCTB: OIIPECACIICHUC INOAJIMHHOCTH, CHeI_[I/I(bI/I‘IHOCTI/I u HUMMYHOPCAKTHBHOCTHU
MOJIHOPA3MECPHBIX XHMMCPHBIX QAHTUTCJI, a TaAKXC HN3MCPCHUC KOHCTAHT JUCCOLIMALIUM U

CHGLII/I(l)I/I‘-IHOCTI/I OIIUTOIIOB.

Discussion- in the current extract the translator used mission technique and didn’t not specify the
reference of G.G. Olinger Jr. et al. In the 2" sentence the phrase “increases the survival rate in

patients by 18%” translated as “moBbllIaeT BbI:KHBAeMOCTh 00JbHBIX Ha 18%” while can be

expressed as “yBenuyuBaeT K03 GHUIUEHT BELKUBAEMOCTH y TanneHToB Ha 18%”. The term “blood

coagulation” misinterpreted by ChatGPT-4 as “kpoBocBeprhiBanusi, and “KpoBSIHbIX

cBepThiBaUX akropos” by ChatGPT-3.5, while more correct term would be expressed as

“cBepThIBaHus KpoBu”. Additionally, in the 4™ sentence the phrase “Administration of the study

i ient” as 0JbIIOH BLIOOPKE NMAIMEHTOB” an KPVYIIHYIO BBIOOPKY
drug in a larger patient “0 0 ” and 0

nainueHToB” Was incorrect translated by both language models. Many significant errors lead to

misunderstandings in translation of the terms such “outbreak”- “Bcmblmeunoro”, “in primate

experiments”- “npumMaToBbIX 3KcnepuMenTax”, “based on murine mAbS”- “mypuHbIX MAG” by

ChatGPT-3.5. The precise translation of the terms has to be expressed as following- “Bcrbrika”,

99 ¢

“B onbITax Ha MpuMarax’, “ocHOBE MbIIIMHBIX MAT”.
22"d Sample
Source text

The most important factors associated with experiments in conventional monolayer cell cultures
(2D) include the selection of a specific cell phenotype (adapted for growth on a plastic surface)
from an initially very heterogeneous tumor cell population, abnormal cell polarization resulting
from limited exposure of the cell surface to the culture medium, a drastic reduction in the number

of cell-cell contacts, and a lack of cell-matrix interactions and metabolic gradients.

Target Text made by human translators
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K unciy BaxHeHImmx (pakTopoB, COMPOBOKAAIOIINX SKCIEPUMEHTHI Ha TPAJUINOHHBIX KYJIbTypax
KJIETOK B MOHOCIOe (2D), oTHOCATCS cenekius crnennuuyeckoro, aaanTHPOBAaHHOTO K POCTY Ha
KyJIbTypaJIbHOM TUIACTHKE (PEHOTHNA KJIETOK W3 IePBOHAYAIBHO KpalWHE TIeTepOreHHOM
OITyXOJEBOM KJIETOYHOM TOMYJIALUM, AaHOMAIbHAas TNONAPH3alUs KIETOK, CBS3aHHAs C
OTPaHMYCHHOW HKCIIO3UINEH MTOBEPXHOCTH KJIETOK K KYJIBTYPaJIbHOU Cpelie, pe3Koe COKpaIleHue

KJICTOYHO-KJIE€TOYHBIX KOHTAKTOB, OTCYTCTBHUC KJICTOUYHO-MAaTPUKCHBIX BSaHMOHeﬁCTBHﬁ u

METa0OJIMUECKUX TPAJUECHTOB
ChatGPT-4

Baxuelimumu (pakropamu, CBS3aHHBIMH C OSKCIEPUMEHTAMH B OOBIUHBIX OJHOCIIOHHBIX
KIETOYHBIX KynbTypax (2D), sBustoTcss BBIOOp crenupUYecKoro KIETOYHOro (heHOTHIa
(amanTUPOBAaHHOTO IS POCTAa HA IUIACTHKOBOW ITOBEPXHOCTH) W3 TIEPBOHAYAIBLHO OYECHBb
reTePOTreHHOM TOMYJISIIIK OITyXOJIEBBIX KIIETOK, aHOMaJIbHAsI TOJIIPU3AIUsl KIIETOK B PE3yJIbTaTe
OTPaHUYCHHOTO BO3JICHCTBHUS MMOBEPXHOCTU KIETOK Ha KYJIbTYPAIBHYIO CPETy, PE3KOE CHIKCHHE

qucCjla KOHTAKTOB KJCTKA-KJIETKA U OTCYTCTBUE B3aI/IMO,HeI>'ICTBHI>'I KICTKa-MaTpuna M

METa0OTMUECKUX TPAJIUEHTOB.
ChatGPT-3.5

Camble BaxHbIe (DAKTOPHI, CBSI3aHHBIE C SKCIIEPUMEHTAMH B OOBIYHBIX MOHOCJIOEBBIX KJIETOYHBIX
KyJibTypax (2D), BKiI0o4aroT BIOOP KOHKPETHOTO (PeHOTHUIIA KIIETOK (aAaNTHPOBAHHBIX ISl pOcTa
Ha IJIACTUKOBOW MOBEPXHOCTH) U3 M3HAYAIBHO OYEHb IE€TEPOr€HHOM MOIYJSALUN OIyXOJEBbIX
KJIETOK, HapyLIEHHUE MOJSIPU3ALNN KIETOK M3-32 OTPAHUYEHHOTO BO3JEHCTBUS CPEIbl KYJIbTYpPBI
Ha TMOBEPXHOCTh KJIETKH, PaJIMKaIbHOE COKpAIlleHHe KOHTAKTOB MEXIY KJIETKaMU U OTCYTCTBUE

BSaHMOHeﬁCTBHﬂ KJICTOK C ManHHeﬁ H MeTa0OJIMIECKHX rpauCHTOB.

Discussion-in the given extract the term “cell-cell contacts” translated irrelevant by translator as

“RJIETOYHO-KJCTOYHBIX KOHTAkTOB” instead of “mexkkiaerounnix” as well as ChatGPT-4

translated.
234 Sample
Source text

Ischemic lesions initiate the development of a systemic inflammatory response (SIR) and
endothelial dysfunction, which is the main cause of the multiple organ failure in PE.
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The cells of the invasive (extravillous) trophoblast acquire the properties of pseudoneoplastic cells
with a high proliferative, invasive and migratory potential, as well as specific expression of surface
markers during placentation, which enables FPS formation and promotes the phenomenon of

nonrejection.
Target Text made by human translators

HNiieMuyeckne MNOBPEXACHUS WHULUUPYIOT Pa3sBUTHE CUCTEMHOIO BOCHAJINTENBHOIO OTBETA
(CBO) wu »sHaoTenualbHOW IUC()YHKIUH, OCHOBHBIX TPUYMH DPA3BUTUS IOJHOPTaHHON

HezpocTaToyHocTy pu I10.

WuBa3uBHBIA (BHEBOpCHHYATHIN) TpodoOiacT B MEpUOA IUIALEHTAIIMH MPUOOpETaeT CBOMCTBA
TICEBJIOOMYXOJIEBBIX KJIETOK C BBICOKMM MPOJIU(EpPATUBHBIM, WHBA3UBHBIM W MHUTPAIMOHHBIM
MOTCHIIMAJIOM W OCOOCHHOCTBIO 3KCIIPECCHUU TOBEPXHOCTHBIX MAapKEpOB, YTO OOECIeYnBaeT

dopmupoBanue OIIC u cnocobcTBYET PeHOMEHY HEOTTOPKEHUS.
ChatGPT-4

HNmemuueckre nopaxeHus: MHUIMUPYIOT pa3BUTHE CUCTEMHOTO BocnanuTenbHoro orsera (CBO)

U DHIOTEIHAIBHON IUCHYHKIMH, KOTOpas SBISIETCS OCHOBHOW INPHYMHONW MHOKeCTBEHHOI

OPraHHON HexoCcTaTOYHOCTH 1ipH [13.

Knerku  WHBa3MBHOTO  (9KCTPaBMIUIO3HOrO)  Tpodobiacta  MpHOOpETaroT  CBOICTBa
TMICEB/IOHEOTIACTHYECKHIX KIIETOK C BBICOKMM PO EpaTHBHBIM, MHBA3UBHBIM M MUTPALIMOHHBIM
MOTEHIMAJIOM, a TaKXe CIEIU(PHUECKOW IKCIpecCcueil NMOBEPXHOCTHBIX MapKepOB BO BpeMs

IUTAlEHTAlUH, 4To criocoocTByeT hopmupoBanuto PIIC u nognepxuBaeT gBaeHue HENPUHATHS.

ChatGPT-3.5

HNmemuueckue MOopaKCHUA HHUIUHUPYIOT pa3BUTUC CUCTCMHOI'O BOCIIAJIMTCIIBHOTO OTBETA (SIR) n

SHIOTENUATBFHON TUCHYHKIIMH, KOTOpas SBISETCS OCHOBHOW TNPUYMHON MHOQKECTBEHHOM

opraHHoii HegocraroyHoctH npu PE.

Knerku wWHBa3uBHOrO (9KCTPaxXOpHOHUYECKOro) Tpodobiacta mnpuoOpeTaroT CBONCTBA
MICEBJOHEOMIACTUYECKHX KJIETOK C BHICOKMM MOTEHIIMATIOM MpoJudepalui, UHBa3UU U MUTPallUH,
a TaKxke crenuduueckoil sKkcnpeccueil TOBEpXHOCTHBIX MapKepoB BO BpeMsl IUIALEHTAIH, YTO

obecnieunBaet hopmupoBanue FPS u ciocoOCTByeT sIBJEHUIO HENPUHSITHS.
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Discussion-in the current fragment of text the term “the multiple organ failure” mistranslated by

both models as “muoxecTBeHHOI opranHoii HexgocrarounocTtu’” While the correct translation

would be “momumoprannoii HemocrarouHoctu”. The term “promotes the phenomenon of
nonrejection” has precise translation made by human as “cmocoOGcTByeT (eHOMEHY

neorropkenus” while both language models misinterpreted as “siBjienne HenpUHATHS”.

24" Sample
Source text

1.In the nearest future, if a preserved fossils brain is found, it will be possible to identify the

evolutionary changes in the higher nervous system associated with epigenetic differences.

2.At that stage, researchers encountered a host of difficulties related to the quality of the ancient
DNA, its contamination with foreign DNA and others, and these problems were resolved, in

particular, by means of improved whole genome sequencing methods.

3.Until recently, it was considered impossible to extract information on the transcriptional activity

of genes from DNA that had been isolated long after the death of an individual.
Target Text made by human translators

B panpHeiinieM nNpM_HAXO0KAEHHU XOPOILIO COXPAHMBIIMXCHA TKAHEH IMOSBISETCA INEPCIICKTUBA

06Hapy)K€HI/I$I OBOJTOIMOHHBIX HSMCHGHHﬁ, CBA3AaHHBIX C OJIHUICHCTHYCCKUMH pa3IM4YuiIMH B

BBICIIICH HepBHOI\/'I ACATCIIBHOCTH COBPEMCHHOI'O 1 JPCBHETO YCJIIOBCKA.

Ha »stom »srame wucciaegoBaTeny CTAIKUBAIUCh C MHOXXECTBOM TPYAHOCTEH, CBSI3aHHBIX C
kauectBoM apeBHel [IHK, ee konramunanueit gykeponnoit JIHK u np. 11 cnoskHOCTH yAaI0Ch

npeoaoJi€Tb, B 4aCTHOCTHU, COBECPIICHCTBOBAHUEM MCETOJOB ITOJIHOTCHOMHOI'O CCKBCHUPOBAHUA.

Jlo HelaBHET0 BpPEMEHHU CUNTAIOCh HEBO3MOKHBIM MOTYYUTh HH(POPMAIIUIO O TPAHCKPUIIIMOHHOM
aKTUBHOCTH TeHOB Ha ocHoBe [IHK, BbiaeneHHON uepe3 MIuTEnbHOE BpeMsl MOCIE CMEpPTH

WHIIUBH]IA.
ChatGPT-4

B Gmmxkaiimem Oynymiem, ecinu OyJIeT HailIeH XOpOIIO COXPAaHEHHbIH MO3T HCKOIIaeMOT0, CTaHeT
BO3MOXHBIM HJCHTU(DUIIMPOBATH BOIOIMOHHbIE U3MEHEHHS B BBICIIMX HEPBHBIX CHUCTEMaX,

CBA3aHHBIC C DIIUT'CHECTUYCCKUMU PA3JIMIYUSAMU.
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Ha »ToM sTame HCCICO0BATCIIN CTOJKHYJINCH C MHOXKXECTBOM pr,Z[HOCTeI\/'I, CBs3aHHBIX C KAYECTBOM

npesneii JIHK, eé 3arpsasnenunem uy:xeponnoii JIHK v npyrumu, u 311 mpoOaeMbl ObUIN PELICHBI,

B 4aCTHOCTH, C TIOMOUIBIO YIYUYIICHHBIX METOJ0B CCKBCHUPOBAHHA BCECTO 'CHOMA.

Jlo HegaBHETO BPEMEHU CYMTAJIOCh HEBO3MOXHBIM U3BJICUb HH(OPMAIMIO O TPAHCKPHUITLIMOHHOM

akTUBHOCTH TeHOB 13 JJHK, BbIIEIEHHON 1aBHO MOCIIE CMEPTH UHIUBUIAYYMA.
ChatGPT-3.5

B Ommkaiimiem OyaymieM, eciii OyAeT HailieHO COXpaHCHHOE MO3rOBOe OKaMeHeJioe OCTAHKH,

6y,Z[eT BO3MOJXHO BbIABUTH DBOJOILHWOHHBIC H3MCHCHUS B BBICIIICH HepBHOﬁ CUCTEME, CBs3aHHBIC C

OIIUI'CHCTUYCCKHUMU PA3JINIUSMU.

Ha »toMm »Tame ucciemoBaTenu CTOJIKHYJIUCh C pAAOM pr,I[HOCTGI;'I, CBA3aHHBIX C Ka4CCTBOM

npesueii JIHK, ee 3arpsiznenuem uy:xkepoanoii JIHK v npyrumu, u 5Tu mpo6sieMbl ObUTH PEIICHBI,

B 4aCTHOCTH, C IOMOIIBIO YCOBCPIICHCTBOBAHHBIX MCTOJOB CCKBCHUPOBAHUA BCCI'O0 r€HOMA.

I[O HCIaBHCTO BPCMCHHU CUHUTAJIOCH HCBO3MOXKHBIM HU3BJICYDL I/IH(i)OpMaI_II/IIO (o) TpaHCKpHHHHOHHOﬁ

AKTUBHOCTH I'CHOB U3 I[HK, HM30JIMPOBAHHOM J10JIr0€ BpEeMS I10CiIe CMCPTHU UHIAUBHA.

Discussion- in the 1% sentence of the given extract the human translator used the generalization

technique and the phrase “if a preserved fossils brain is found” translated as “npu HaxoIeHUU

xopouio_coxpanuBmmxcsi_tkanei”. ChatGPT-3.5 translated incorrect, avoiding grammatical

rules of gender agreement in the sentences as in “mo3roBoe okameHejoe octanku”. The

collocation “contamination with foreign DNA” have to be translated as ‘“KoHTamMuHaI(UCH
gyyxepoaHoit JIHK” because this translation more appropriate and digestible for readers of

scientific texts. Both GPT models translated the same phrase less clear as “3arpsizHennem

yyskepoanoii JIHK”. At the last sentence “had been isolated long after the death of an individual”

misinterpreted by ChatGPT-3.5 as “u3ompoBanHoii j1ojroe Bpemsi” but appropriate translation

has to be used as “BblneneHHON”.
25% Sample
Source text

In the past few decades, with the rapid development and commercialization of reproductive

technologies, preimplantation human embryos have become the focus of close attention. Ethical
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norms and legal constraints have put limitations on all but non-invasive methods in the study of

conceptus; i.e. only microscopic observations.

Comparison of the genealogy of blastomeres with the sequence of their divisions allowed us to
assume the role of cleavage as predetermining the normal course of the events accompanying

embryo compaction and cavitation.

The first (meridional) cleavage furrow of the polarized zygote of placental mammals begins at the
animal pole (in the immediate vicinity of the polar body) and extends from the animal to the vegetal

pole.
Target Text made by human translators

HOCJ’IG,I[HI/IG JCCATUIICTHSA B CBA3H C 6ypHLIM Pa3BHUTUCM U KOMMepHHaHHSaHHCﬁ PCIIPOAYKTUBHBIX
TeXHOHOFHﬁ, MMPpCANMILIAHTAIMOHHBIC UCCICAOBAHNA YCIIOBCUCCKHUX 3M6pI/IOHOB CTaJIM 00BEKTOM
MMPpUCTAJIbHOI'O BHHWMAaHMA. OTUYECKHE HOPMbBI U HOPUAUYCCKUC OrpaHUYCHUA ITO3BOJIAIOT
HCIIOJIb30OBAHUEC TOJBKO HCUHBA3WMBHBIX MCTOAOB B HU3YYCHHM KOHICITYCA, T.C. TOJIBKO

MHKPOCKOIIMYCCKHEC Ha6JIIOI[€HI/I$I.

ConocraBieHue Te€HEaJloruu OJIACTOMEPOB C IOCJEI0BAaTEIbHOCTBIO UX JEJIEHUH MO3BOJIUIIO
IPEINOJIOKUTh POJb JpOOJIEHHS, NPEIONPEACAIONyI0 HOPMaJbHOE pa3BUTHE COOBITHUIM

KOMIIAKTH3allM1 U KaBUTalluK1 3M6pI/IOHOB.

[lepBas (MepuanoHanbHast) OOpo37a APOOJICHUS TOJISIPU3OBAHHON 3UTOTHI TUIAIICHTAPHBIX
MIJIEKOITUTAIONINX BpE3aeTCsi Ha aHUMAIbHOM TONIOCE (B HEMOCPEJCTBEHHOW OJNM30CTH K

MOJISIPHOMY TCJ'IBI_[y) " paclpoCTPaAHACTCA OT aHUMAJIBHOT'O K BETCTATUBHOMY ITOJIFOCY.
ChatGPT-4

B MNOCICAHUEC OCCATUIICTUA, C 6BICTpI>IM pPa3sBUTHEM U KOMMCpLIPIB.J'IPB&HHCﬁ PCOPOAYKTHUBHBIX
TGXHOHOFHﬁ, MPEUMIINIAHTAIIUOHHBIC YCITOBCYCCKUC 3M6pI/IOHBI CTaJIi 00BEKTOM IMpHUCTAJIbHOT'O

BHHUMAaHUA.

OTHUYECKHE HOPMBI M IIPaBOBBIC OI'paHUYCHHA HAJO0KHWUJIN OrpaHMYCeHMsI Ha BCE€, KPOME

HCHMHBA3MBHBIX MCTOAOB B U3YUYCHUHN KOHIECIITYCA, T.€. TOJIBKO MUKPOCKOITNYECKUEC Ha6J'IIO,ZIeHI/I$I.
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CpaBHeHI/Ie T'CHCAJIOTUHN 6J'IaCTOMep0B C IMOCICHOBATCIBHOCTBIO HX I[eJ'IeHI/Iﬁ IIO3BOJIHIIO

MMPCAIIOJIOXUTE POJib PACHICIVICHUS KaK HIPCAONPCACIIAIOIICTO HOpMaJIBHbe/’I X0oq CO6LITI/II>'I,

CONIPOBOKAAOMINX YIINIOTHCHUC U KaBUTALIUIO 3M6pI/IOHa.

[lepBast (MepumuoHanbHas) OOpPO3/Aa pPACHICTUICHUS TMOJISPU30BAHHON 3HWTOTHI IUIAICHTAPHBIX

MIJICKOIIUTAOINX HAYUHACTCA Y JKUBOTHOI'O ITOJIFOCA (HemocpeaCcTBEHHO V MOJAPHOIO TeJbIiA)

N TAHCTCA OT )KUBOTHOT'O K BETCTATUBHOMY ITOJIFOCY
ChatGPT-3.5

B IIOCJICAHHUE OCCATHIICTUSA, C 6BICTpI>IM pPa3sBUTUEM U KOMMepHI/IaHI/ISaHI/Ieﬁ PECIPOAYKTHUBHBIX
TeXHOHOFHﬁ, YCJIIOBCUCCKUC 3M6pI/IOHLI nepea HMIJIaHTalMe cTaiu 00BEKTOM TECHOI'0

BHUMAHHA. DTUYCCKUE HOPMBI M HOPHIWYCCKHUC OrpaHUYCHUSI OTrPAHHYMUINA BCE, KPOMC

HCHMHBA3MBHBIX MCTOAOB B M3YUCHUHW KOHLCHIIUH, TO €CTb TOJBKO MHUKPOCKOIIMYCCKUC

HaOJIFONEHUS.

CpaBHEHUE IeHEealoruu OJIAaCTOMEPOB C IOCJIEJOBATEIBHOCTBIO UX JACICHUN IMO3BOJIMIO HAaM
NPEIIOJIOKUTh POJb pa3felieHuss KakK IPEJONpeleIsiolero HOPMalbHBI XOA COOBITHIA,

COIIPOBOXKAAOMINUX KOMIAKIHWIO M KABUTALIUIO 3MOpPHOHA.

[lepBas (MepuanOHabHAs) WIOBHOE 00PO3[a TOJSPU30BAHHOTO 3UTOTHI TUIAIICHTAPHBIX

MIICKOIIUTAOIINX HAYHUHACTCA Y JKHUBOTHOI'O IIOJIFOCA (B HeHOCpeI[CTBeHHOﬁ OJM30CTH OT

IIOJIFOCHOT'O Te.]'Ia) H IPOCTUPACTCA OT ) KUBOTHOT'O K BETCTATUBHOMY ITOJIFOCY.

Discussion- In the extract, ChatGPT-3.5 repeated the phrase “orpanuyenusi orpannuuiu Bce”

for “have put limitations on” which should be more precisely expressed as ‘“HamosxeHbI

orpannuenus”. The same error made by ChatGPT-4 “Hajnoxuniam orpannyenusi Ha Bce”. The

term “the focus of close attention” mistranslated as “recnoro saumanust” instead of the correct

Russian expression “mpucransrnoro BauManus”. The term “accompanying embryo compaction and
cavitation” the correct translation is “comyTcTByIOIee YIUIOTHEHHE U KaBUTAIUs SMOproHa” and
“The first (meridional) cleavage” the correct translation is “nepBas (MepunnoHansHast) 6opo3na”

mistranslated by ChatGPT-3.5 as “moBHoe 60po31a” and “KOMIAKIHIO ¥ KABUTAI[MIO SMOpHoHa”
26" Sample

Source text
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The hepatitis C virus (HCV) triggers a chronic disease that is often accompanied by a spectrum of
liver pathologies and metabolic alterations. The oxidative stress that occurs in the infected cells is
considered as one of the mechanisms of HCV pathogenesis.

The hepatitis C virus (HCV) is a widespread and dangerous pathogen that infects the human liver.
In most cases, HCV infection leads to chronic hepatitis, during which there is a high risk of liver
fibrosis and cirrhosis, hepatocellular carcinoma, and various metabolic disorders (steatosis, type 2
diabetes mellitus, altered iron metabolism and other pathologies). In the absence of stress, the Nrf2

factor is located in the cytoplasm in a complex with its partner protein Keapl.
Target Text made by human translators

WNn¢unuposanue Bupycom remnarutra C(BI'C) BbI3bIBaeT XpOHMUYECKOE 3a00Ji€eBaHUE IEYEHU,
KOTOpPOE CONPOBOKIACTCSI PAa3BUTHEM PA3IMYHBIX NATOJOTUH M METa0OJUYECKHX HapyLICHHM.
OpHuM 13 Mmexanu3moB naroreHe3a BI'C cunraercst BO3HUKHOBEHUE B MH(DUIIMPOBAHHBIX KJIETKaX

OKHUCJIMUTEILHOTO CTpecca, BhI3bIBAEMOro OenkaMu BUpycHOro Karcuaa u NSS5A.

Bupyc renatuta C(BI'C) BbI3bIBa€T MIHUPOKO PACIPOCTPAHEHHOE U ONIaCHOE 3a00JIeBaHUE NIEYEHU
yenoBeka. B 6onbummHCTBE ciaydaeB 3apaxeHue BI'C npuBoauT K XpOHUUECKOMY IeNaTUTy, IpU
KOTOPOM BEJIMK PUCK pa3BUTUsA (uOpo3a M IMppo3a MEUSHH, a TAKXKe TIenaToleUTIONSPHOM
KapIUHOMBI U Pa3JIMYHBIX METabOJIMYECKUX HapyLIeHWH (cTeaTto3, caxapHblil auaber Tumna 2,

HapylIeHUs: MeTa0O0IM3Ma Keje3a U APYTHe MaToJI0THH).

B orcyrcTBuE cTpecca paktop Nrf2 HaxoauTCs B IIUTOIIa3ME B KOMILJIEKCE ¢ OEIKOM-TIApTHEPOM

Keapl.
ChatGPT-4

Bupyc renaruta C (HCV) BbI3bIBacT XpOHUYECKOE 3a00JICBAHUE, KOTOPOE YaCTO COMPOBOKIACTCS
pSIOM TATOJIOTUH TIeYeHHM M MeTadoiIMyecKuX HapymeHuil. OKHCIMTENbHBIM cTpecc B
MHOHUIMPOBAHHBIX KJIETKAaX paccMaTpUBaeTcs Kak OJWH M3 MeXxaHW3MoB mnatoreneza HCV. On

BbI3bIBaeTCsl Ocenkamu syipa u NSS5A Bupyca.

Bupyc remarura C (HCV) sBnsercs WWMPOKO paclHpOCTPAHEHHBIM U OINACHBIM IaTOTE€HOM,

Imopaxaronym 4€J0BCUECCKYIO NMCYCHD.
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B GonpmmHCTBe ciiyuaeB mHpeknus HCV mpuBoguT K XpOHHYECKOMY TEMATHTY, BO BpeMs
KOTOPOTO CYIIIECTBYET BBICOKUH PUCK pa3BUTHs prOpo3a MedeH! U UPPO3a, FeNaTONEILTIONSPHON

KapIIMHOMBI U PA3UYHBIX MeTa00JMYeCKUX PACCTPOICTB (CTearo3, caxapHblil quabeT 2 Tuna,

HapYLICHHbII MeTa00IM3M XKelle3a U APyTrue NaToJIOTUN).

B orcyrcrBue crpecca daktop Nrf2 HaxoauTes B IUTOIIa3ME B KOMIUICKCE C €r0 MAPTHEPCKUM

oeaxom Keapl.
ChatGPT-3.5

Bupyc rematura C (HCV) BbI3bIBaeT XpOHHYECKOE 3a00JI€BaHHE, YACTO COIMPOBOKIAEMOE
CIEKTPOM TMaTOJIOTUN TMEYeHH M MeTadoInYecKux wu3MeHeHuil. OKUCIUTeNIbHBIA CcTpecc,
BO3HUKAIOIINN B 3apaXCHHBIX KJIETKaX, CYMTACTCS OJHUM U3 MexaHu3MoB natoreHeza HCV. Ero

BBI3BIBAIOT BUpPYCHBIE Oenku siapa u NS5A.

Bupyc renatuta C (HCV) - 310 pacnipocTpaHeHHBIN U ONACHBIN ATOTeH, THPUIUPYIOIIHNI IEYeHb
yenoBeka. B 6onpmuHCcTBe citydaeB uHpeknus HCV mpuBoIuT K XpOHUYECKOMY TEIaTUTY, BO
BpEMs KOTOPOTO BBICOK PHCK (uOpo3a M MUPpOo3a MEUSHH, FenaToleIUTIOIIPHOTO KapIIUHOMEI U
pa3IMYHBIX MeTaOOJIMYECKUX HapylIeHUu# (cTeaTo3, caxapHbld AuabeT Tuma 2, M3MeHeHHe

o0MeHa skeJie3a 1 ApyTrye NaToJIOTUN).

B OTCYTCTBUC CTpeECCa (I)aKTOp Nrf2 pacmojara€Tcda B MHUTOIINIa3ME€ B KOMILIEKCE € €ro

naprHepckum oeaxkom Keapl.

Discussion- in this extract the term “infects the human liver” less clear translated as

“yeoBeveckyi0 meuyeHb.”by ChatGPT-4 instead of “meuens wenomeka”. The term “with its

partner protein Keapl” was translated word-for-word by both models as “c_ero maprHepckum

oeaxom Keapl” as well as in term “, altered iron metabolism”- “u3meHeHue ooMeHa skeJie3a”

have to be translated as “napymeHHbIii MeTabOIH3M Kene3a”, the same problem in translation of

the term “various metabolic disorders” as “merafoJuyecKuX PaccTPOCTB” - “MeTa00INYECKAX

HapyLIeHUH .
27" Sample

Source text

67



Cadherins are transmembrane proteins consisting of an extracellular, a transmembrane, and

cytoplasmic domain.

The extracellular calcium-binding site is formed by five domains; the transmembrane region

consists of a single chain of glycoprotein repeats.

The phenomenon of epithelial-mesenchymal transition was first described in the early 1980s in
Elizabeth Hay’s laboratory, in both embryonic notochord and lens epithelial cells isolated from

chicken embryos, and in differentiated chicken lens epithelial cells.
Target Text made by human translators

Kanrepunsl — 310 TpaHCMEMOpaHHbIE O€JIKHU, COCTOSIINE U3 BHEKJIETOUYHON KaJIbLIUK CBSI3YyOIIEH
4acTH, 00pa30BaHHOM MATHIO JOMEHAMHU, TPAHCMEMOPAHHOM YacTH, IPEICTaBICHHON OAMHOYHON
LENbl0 TJIMKONPOTEUHOBBIX IOBTOPOB, M LMTOIIA3MaTHMYECKOW YacTH, COEIMHEHHOM ¢ [-

KaTeHUHOM U OenkoM p120, cTabuiau3upyromum Kaareput Ha OBEPXHOCTH KIIETKH.

SIBJieHUE AMUTETUATEHO-ME3CHXUMAIILHOTO TIEpeX0/1a BIIEpBhIe ObUIO onmucano B Havasie 1980-x B
naboparopuu Elizabeth Hay, kak Ha 3MOpHOHANIBHBIX AMUTETUANBHBIX KJIETKaX HOTOXOpAAa U
XpyCTaJIMKa, BBIICICHHBIX W3 KYPUHBIX OSMOPHOHOB, Tak W Ha Au(QPEepeHIIMPOBAHHBIX

AMUTENUANBHBIX KIIETKAaX XpYyCTalIHKa.
ChatGPT-4

Kagrepunel —3T0 TpaHCMeMOpaHHbIE O€IKH, COCTOSIIIME M3  SKCTPALEIUIIOJISIPHOIO,
TPaHCMEMOPAHHOTO U LIUTOIUIA3MAaTHYECKOT0 JIOMEHOB. DKCTPAILEJUTIONIPHOE MECTO CBSA3bIBAHUS
Kbl GOpMUpPYETCs MAThIO TOMEHAMH; TPAaHCMEMOpPaHHBI PETMOH COCTOMT M3 OJHOM Ienu

TJIMKOIMPOTCUHOBLIX ITOBTOPOB.

SIBneHue SnMUTEINaTbHO-ME3eHXUMAILHOIO Mepexo/ia BIepBble ObUI0 onMucaHo B Havase 1980-x
rogoB B Jjabopatopun Onuzaber Xei, Kak B HSMOpPUOHANBHBIX HOTOXOpHIaX, TaK M B
HN30JIMPOBAaHHBIX SIIUTECIINAIIBHBIX KJIETKax XpycCTrajinKka KYpHUHOI'O 3M6pI/IOHa, n B

T depeHIIMPOBAaHHBIX KYPUHBIX SMUTEIHATBHBIX KIETKaX XpyCTaluKa.

ChatGPT-3.5
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Kanrepunsr - 370 TpaHcMeMOpaHHBIE OEJIKH, COCTOAIINE W3 BHEKJIECTOUHOM, TPAaHCMEMOpPaHHON U

UTOIIa3MaTu4eckol obnacreil. CaliT cBA3BbIBAHUS KAaJbLMs 00pa3yeTcs MATHIO JIOMCHAMH,

TpaHCMEMOpPaHHBIM PErMOH COCTOUT U3 OJIHOM IEMOYKHU TJIMKOIMPOTEHHOBBIX TOBTOPOB.

@DEeHOMEH JMUTENHATBHO-ME3EHXUMAIBHOTO Mepexo/a ObUT BIepBhIe omucaH B Havaie 1980-x
rofioB B nabopatopun Dnuzaber Xeil, Kak B AMOPHOHAIBHBIX HOTOXOPJAaX, TaK U B JIMH30BBIX

JMHUTEJIHAJbHBIX KJETKAX, BbIIEJEHHBIX M3 KYPHHBIX JSMOPHMOHOB, a TaK:Ke B

anddepeHIMPOBAHHBIX KYPHHBIX JJMH30BbIX JMHTEIHAJbHBIX KJIETKAX.

Discussion- in the current extract the second sentence of the source text mistranslated by ChatGPT-

3.5 as well as term “calcium-binding site is formed by five domains” to “CaiiT_cBsi3bIBaAHHSI

kaapius”.  Additionally, ChatGPT-3.5 made mistake in the phrase “B >MOpHOHAIBHBIX
HoToxopaax”’-using the plural "Horoxopmax”. In embryonic development, "notochord” typically
refers to a singular structure. Also translating the term "nuH30BbIX 3MMTEIMANBHBIX KieTKax” would
be more precise interpreted correctly as"smutenuanshbie kieTku xpycranuka" (lens epithelial

cells). However, ChatGPT-4 demonstrates clear, precise translation of the entire extract.
28" Sample
Source text

This method utilizes bitransgenic Fos-Cre-eGFP mice in which a green fluorescent protein is
expressed upon tamoxifen-induced Cre-recombination only in the cells where immediate early

gene c-fos expression takes place due to the new experience.

We used the classical fear conditioning model to show that ex vivo microscopy of the eGFP protein
in Fos-Cre-eGFP mice enables mapping of the neurons of the various brain regions that undergo

Cre-recombination during acquisition of a new experience.

The development of new experimental methods for cell-resolution visualization of the neural
substrates of cognitive processes throughout the whole brain plays a key role in addressing these

problems.
Target Text made by human translators

Metox OCHOBaH Ha UCTIOJIB30BAHNUH JABOWHBIX TpaHCTeHHBIX Mbiel Fos-Cre-eGFP, y koTopbix B

pe3ynbTate yrnpasisieMoil Tamokcudenom Cre-peKoMOUHAINY 3eJIeHbIN (DITyOpecleHTHBIN 0el0K
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OKCIPECCUPYCETCA TOJIBKO B TEX KIICTKAX, B KOTOPBIX B PE3YJIbTATC MMOJTYYCHUA )KUBOTHBIM HOBOI'O

OIIbITAa NPOUCXOAHJIa SKCIIPECCUA HCTOCPCACTBCHHOI'O paHHECTO I'CHA c-fos.

Pemenue »Tux 3a1a4 TpeOyeT CO3/1aHUSI HOBBIX HKCIEPUMEHTAIBHBIX METOJIOB, MO3BOJISIOIIUX
BU3YaJIM3MPOBATh HEMPOHHBIE CyOCTPaThl KOTHUTUBHBIX MPOIIECCOB B MacIiTade 1eJI0ro Mo3ra ¢

KJICTOYHBIM Pa3peLICHUEM.
ChatGPT-3.5

DTOT METOJ UCHONb3yeT OuTpaHcreHHbix Mbimeid Fos-Cre-eGFP, B koTopbix 3eneHblid
diryopecueHTHBIA OeNOK 3KCHpPEecCUpyeTcsl TOJIbKO B KJIETKaX, Ie MPOUCXOAMT TaMOKcu(eH-
uHayuupoBanHas Cre-peKkoMOMHALINSA, TOJIBKO B T€X KJIETKAX, IJIe€ MPOUCXOIUT IKCIIPECCHsI TeHa

HEMCIJICHHOI'O pCarupoBaHusA c-fos B PE3YIbTATC HOBOI'O OIIBITA.

MBI HCIIONB30BANIM KJIACCUUYECKYIO MOJEIIb YCJIOBHOIO CTpaxa, 4ToObl MOKa3aTh, YTO 3K3 BUBO
mukpockorus Oenka eGFP B mbimax Fos-Cre-eGFP mosBomsier kaprorpadupoBaTh HEHPOHBI
pa3nuuHbIX oOmacTeil mMo3ra, mojsepraromuxcs Cre-peKOMOMHAIMK BO BpEMsI MPHUOOPETEHUS
HOBOTO OMbITa. Pa3BUTHE HOBBIX SKCIIEPUMEHTAIILHBIX METOOB I BU3YaIU3allMU Ha KJIETOYHOM

YpPOBHE HeﬁpOHHBIX HOACTPATOB KOTHUTUBHBLIX ITPOLECCOB BO BCEM MO3IY UI'PAaCT KIIIOYEBYIO

POJIb B PELLICHUH ATUX MPOOIIEM.
ChatGPT-4

OTOT METOJ UCHONb3yeT OuTpaHcreHHble Mbimm Fos-Cre-eGFP, B KOTOpBIX 3eneHBIN

¢iyopecueHTHBIH O€lOK 3KCHpPecCUpyeTcsl TOJIbKO B KJETKaX, I€ MPOUCXOAMUT 3KCIPECCUs
HeMeJUIeHHoro paHHero reHa c-fos Onaromaps CRE-pexkoMOuHanuu, WHAYLHMPOBAHHOM

TaMOKCU(EHOM.

MBI HCITONTB30BATH KJIACCHUYECKYI0O MO/Ie]Ib CTPAX0BOI0 YCJIOBUS IS ACMOHCTpalr TOro, 4To

9Kc BUBO MHKpockomnusi 6enka eGFP y mpimeit Fos-Cre-eGFP no3Bomsier kaprorpadupoBaTh
HEHpPOHBI pa3NMYHbIX obsacteid mosra, kKotopble mpoxoasar CRE-pekomOuHamuio BO Bpewms

pUOOpPETEHUSI HOBOT'O OTIBITA.

P a3pa60TI<a HOBBIX 3KCIICPUMCHTAJIBHBIX MCTOJOB IJId BU3YAJIH3ALUN KICTOYHOI'O pa3pCHICHUS
HCﬁpOHHLIX Cy'6CTpaTOB KOTHUTUBHBIX TPOLIECCOB BO BCEM MO3IC UI'PACT KIHOYCBYHO POJIb B

pEIIeHUH 3TUX MPoOIIEM.
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Discussion- in the given extract many errors were found made by both language models, for the

terms “the neural substrates”- “moacTpaToB”, processes throughout the whole brain-_“Bo Bcem

mo3ry”: “we used the classical fear conditioning model”- “kaaccuyeckyio MojieJib CTPAXOBOTO

yeaosusi”, “bitransgenic Fos-Cre-eGFP mice”- “ourpancrensbie”. Such errors lead to

misunderstandings. The second sentence in the source text regarding the classical fear conditioning
model is omitted entirely by human translator, which is a significant omission leading to loss of
important information. The human translator used a foreignization strategy for "Cre-
pekoMOuHanus," retaining the foreign term to ensure scientific accuracy. For "skc-BuBO
Mukpockorus," a calque was used, directly translating "ex vivo microscopy" while maintaining the
structure of the original term. There was also an omission in the second sentence, which is a basic

transformation in the translation process but leads to a loss of important information.
29t Sample
Source text

The study revealed the ability of GK-2 to ameliorate hyperglycemia induced by streptozotocine
(STZ 100 mg/kg i.p.) in C57BI/6 mice, to restore learning ability in the Morris Water Maze test,
and to overcome depression after both intraperitoneal (0.5 mg/kg) and peroral (5 mg/kg) long-term

administration.

It has been suggested that the reduced level of NGF in blood serum should be regarded as a
biomarker for major depression. Such a reduction is also observed in patients with bipolar disorder

and senile depressions.
Target Text made by human translators

[Toxazano, yto I'K-2 xak npu BHyTpuOpromuHHOM (B 103€ 0.5 MI/Kr), Tak U epopaibHOM (B 103€
5 MI/KT) BBEJIEHUU YCTpaHSET TMIEPIIUKEMHUIO, BbI3BaHHYIO cTpenTo3oTounHoM (100 mr/kr),
BOoccTaHaBnuBaeT 4ucio (%) >KMBOTHBIX, OOYYMBIIMXCS B BOJHOM JaOupunte Moppuca, u

ocna0iseT BBIPAXKCHHOCTDb r[[el'IpeCCI/IBHO-1'[0,[106H01“0 COCTOsAHHA.

Camxenne conepkanusi NGF B ChIBOpOTKE KpOBU MPEAJIOKEHO pacCMaTpPUBaTh Kak OMOMapKep

OO0JIBIION AETIPECCUH.

[TonobHoe cHukeHue HaAOMIOJAeTcsl M MPU MaHHMAKAIbHO-ACTIPECCUBHOM IICUX03€, U IpH

ACMPECCUAX MTO3AHETO BO3pacTa.
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ChatGPT-3.5

HccnenoBanne mokasano crnocoOoHocth GK-2  ymywmiaTte TUNEPIIIMKEMUIO, BBI3BAHHYIO
crpento3otoiiuHoM (STZ 100 mr/kr B/B) y mbimeir C57Bl/6, BoccTaHaBiIMBaTh CIIOCOOHOCTh K
oOyuenuto B Tecre '"JlabupuHT Moppuca', W TPEOAOTCBATh JCIPECCHIO MOCJIe KAaK

BHYTPUOpomuHHOro (0,5 Mr/kr), Tak ¥ nepopajgbHOTo (5 MI/KT) ATUTEIHHOTO IPUMEHEHUS.

[Ipenmonaraercs, yTo CHIKEHHBIN ypoBeHb NGF B CBIBOPOTKE KPOBH ClIeIyeT paccCMaTpUBATh KakK

Ouomapkep IUIsi KPYIHOI Jenpeccuu. Takoe CHIDKEHHE TakKe HAaOJIOJAeTCs y MAIMeHTOB C

OMMOJISPHBIM PACCTPOICTBOM U CEHHMJIbHOM Jlenpeccue.

ChatGPT-4

HccnenoBanne mokasao crnocoOHocth GK-2  ynmydmiaTe TUNEPTIIMKEMHUIO, BBI3BAHHYIO
crpenro3otoraoM (STZ 100 mr/kr B/B) y wmbimeit C57BI/6, BoccTaHaBimBaTh CriocoOHOCTh K
oOyueHnto B Tecte Moppuca B BOJHOM JaOUPHUHTE W TPEOJOJIEBATh JETPECCHUI0 MOCTE

JUTUTENILHOTO BHYTPHOprOmUHHOTO (0,5 MI/KT) 1 mepopaibHOro (5 MI/KT) BBEJCHHUS.

HpennonaraeTc;I, YTO CHUKCHHBIN YPOBCHB NGF B ChIBOPOTKEC KPOBHU CIICAYCT paCCMATPpHUBATDh KaK

OuomapKep OCHOBHOM JICTIPECCUU.

Takoe CcHUXEHHE Ha6J'II-OILaeTCH TAaKXXC Yy MalUCHTOB C 6I/IHOJ'I$IpHBIM paCCTpOﬁCTBOM 151

CCHUJIbHBIMU ICIIPECCUAMMU.

Discussion-the given extract provides the ability of GK-2 to ameliorate hyperglycemia induced by
streptozotocine, where both language models mistranslated the terms as “major depression and

senile depressions” to “cenmiabHoii _aenpeccueii” and “kpymHoii jgenpeccun.” The term

“overcome depression after both intraperitoneal” to “mpeomosieBaTh JEMpecCHIo MOCJE KaK
BHYTpHOpOmMHHOro” mistranslated by ChatGPT-3.5. No mistakes were found in translation by
ChatGPT-4.

30" Sample
Source text

The 95% confidence intervals for TREC and KREC levels (expressed in the number of cDNA

copies per 105 cells) were established for different gestational groups.
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The importance of studying immune system development in newborns is informed by the
discovered dependence of the level of naive markers on the gestational stage in the early neonatal
period. This approach has other advantages, including high sensitivity, high throughput capacity,
relatively low cost, and the possibility of using DNA isolated from the minimum volume of a blood
sample collected using Guthrie cards. However, in order to characterize IEI patients, one has to
know the state of these immunity markers in a healthy individual, especially with taking into
account his/her age and sex.

Target Text made by human translators

Omnpenenensl 95% wuntepBanbl ypoBHeil TREC u KREC (BbipakeHHbIE B 4HClie KONUN Ha
105k1eToK) B pa3iMyYHBIX BO3pacTHhIX rpynmnax. OOHAapyKeHO, YTO KOJUYECTBO MapKepOB
HAWBHBIX JIMM(OIIUTOB 3aBUCUT OT TECTAI[MOHHOW CTAIUM PA3BUTHS B PAHHWA HEOHATAIHHBIN

HEPUOL.

DTOT aHANM3 UMEET U JPyrue MpEeuMyIIecTBa, BKIOYas BHICOKYIO YyBCTBUTEIbHOCTD, BHICOKYIO
MPOITYCKHYIO CIIOCOOHOCTh, OTHOCUTENILHO HU3KYIO 1IEHY U BO3MOXXHOCTh uctonb3oBanus [JHK,
BBIJICTICHHOW W3 MUHUMAJIBHOTO 00beMa 00pa3IioB KpOBU, COOpaHHBIX Ha ['aTpu-kaprax. OqHaKo,
YTOOBI TOBOPUTH O XapaKTepucTuke narueHToB ¢ BOU, Heo0XoAnMMO 3HaTh COCTOSTHUE JTaHHBIX
MapKepoB MMMYHHUTETa Yy 370POBBIX WHAMBHIIOB, YUUTHIBas, B YACTHOCTH, IOJOBO3pPACTHBIC

0COOEHHOCTH KaXKIIOTO.
ChatGPT-3.5

Jlis pa3nuyHbBIX TPYII [0 T€CTAalMOHHOMY BO3pacTy ObUIM yCTaHOBJIEHBI 95% IOBEpUTENIbHbBIE
untepBasibl g ypoBHed TREC u KREC (Beipakennsle B kommuectBe konuit CONA nHa 105
KJI€TOK). Ba)XHOCTh M3y4YeHUs pa3BUTHSI MMMYHHON CHCTEMbl Y HOBOPOXKICHHBIX OOYCIIOBJICHA
00Hapy>KEHHOH 3aBHCUMOCTBIO YPOBHS HAMBHBIX MAPKEPOB OT T€CTAIIMOHHOTO BO3pacTa B paHHEM

HCOHATAJIbHOM IIEPHUOIC.

9TOT noaxoa UMECT APpYyTrrue npeuMymeCTBa, BKIIHOYASA BBICOKYIO UYBCTBHUTCIBHOCTB, BBICOKYIO
MMPONU3BOAUTCIIBHOCTb, OTHOCHUTCIIBHO HU3KHUC 3aTpaTbl U BO3MOXHOCTH HCIIOJIB30BaHUA HHK,

M30JIMPOBAHHON 13 MHUHUMAaJIbHOTO oO0beMa 00paslla KpOBH, B3ATOTO € MOMOUIbLI) KapToYeK

Lyrpu. OnHako Ans XapakTepucTUku manueHToB ¢ BOU HeoOXxoauMo 3HATh COCTOSIHUE ITHX

MapKCpPOB UMMYHUTETA Y 3JOPOBOTO YCJIOBCKA, 0COOCHHO YUUTBIBaA €ro BO3pacT U IOJI.
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ChatGPT-4

Jl1st pa3nuYHbBIX TeCTAIlMOHHBIX TPYI ObLIM YCTaHOBIIEHBI 95% noBepuTENbHbIC HHTEPBAIBI JIJIS

ypoBHeit TREC u KREC (Beipakennsie B uncie konuit CONA Ha 10"5 kieTok).

BaxHocTh u3yyeHUs pa3BUTUS HMMMYHHOM CHUCTEMBI y HOBOPOXICHHBIX IOJYEPKUBACTCA
00Hapy’KEHHO! 3aBUCHUMOCTbIO YPOBHSI HalBHBIX MapKepoB OT I€CTAllMOHHOIO 3Tala B paHHEM

HCOHATaJIbHOM IIEPHUOIC.

DTOT MOJIX0J UMEET APyTHUe MPEUMYIIECTBA, BKIIOUYAs BBICOKYIO YYBCTBUTEIHHOCTh, OOJBIIYIO
MPOIMYCKHYIO CIIOCOOHOCTh, OTHOCUTEIbHO HHU3KYI0 CTOMMOCTb, a TaKXe€ BO3MOXKHOCTh
ucnonszoBanus JHK, BwigeneHHodl ©3 MUHUMaNbHOTO 00beMa KpOBH, COOpaHHOU cC

HCII0JIb30BAHHUEM KapT FYTQI/I.

O,I[HaKO JJI1 XapaKTepu3anMu IagucHTOB C BOU HeO6XOI[I/IMO 3HATb COCTOSAHUC 3THX UMMYHHBIX

MAapKCPOB y 3J0pOBOI'0 YCIIOBCKA, 0COOCHHO C YU€TOM €ro Bo3pacTa H 110J1a.

Discussion- in the given extract, the term “The 95% confidence intervals” correct translated as

“noBepuTebHBbIe HHTEPBAJLI” by both models but omitted in human translation text. The term

"gestational groups" in the first sentence, translated as "Bo3pactupix rpymmax" by the human
translator, should be "recrammonnsix rpynmax" for accuracy. By employing literal translation, the
calque technique—as in the example where "Guthrie cards" was translated as "I'aTpu-kaprax"—
and the explicitation technique—adding details to clarify the meaning and make implicit
information explicit, such as in the example where "in a healthy individual, especially with taking
into account his/her age and sex" was translated as "y 310pOBBIX MHAMBUIOB, YYHUTHIBAs, B
Y4aCTHOCTH, TT0JIOBO3PACTHBIE 0COOCHHOCTH Kaxkaoro," adding "B yactHoctr" to make the reference
to age and sex more explicit—the human translator ensured that the translation was both accurate
and readable. The term “collected using Guthrie cards” mistranslated by both models as “c

noMomb0 Kaproyek I'yvrpu”’and “mcrnons3oBannem kapt I'yrpum.”, while the correct term is

“cobpannbix Ha ['arpu-kaprax”. The term “to characterize IEI patients” mistranslated as

“xapakrepuzamuu” by ChatGPT-4, correctly have to be used as “xapakTepuCcTUKH MAIUCHTOB” .

The term “isolated from the minimum volume of a blood” mistranslated by ChatGT3.5 as

“n3oampoBaHHoii”, while more appropriate translation is “BbigeseHHONW W3 MHUHHMAIBLHOTO

o0Bpema 00pa31oB KpoBU ™.
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Quantitative Results by neural-based machine translation evaluation metric COMET-22

ChatGPT3.5 ChatGPT4
doc 1 0,913 0,911
doc 2 0,840 0,853
doc 3 0,877 0,882
doc 4 0,808 0,809
doc 5 0,882 0,878
doc 6 0,663 0,723
doc 7 0,774 0,844
doc 8 0,722 0,782
doc 9 0,906 0,906
doc 10 0,928 0,929
doc 11 0,905 0,911
doc 12 0,834 0,839
doc 13 0,873 0,906
doc 14 0,888 0,886
doc 15 0,891 0,891
doc 16 0,856 0,864
doc 17 0,915 0,919
doc 18 0,899 0,909
doc 19 0,900 0,903
doc 20 0,887 0,881
doc 21 0,896 0,909
doc 22 0,868 0,883
doc 23 0,842 0,857
doc 24 0,906 0,915
doc 25 0,869 0,883
doc 26 0,879 0,881
doc 27 0,888 0,895
doc 28 0,860 0,853
doc 29 0,891 0,898
doc 30 0,885 0,883
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Quantitative Results by the neural-based machine translation evaluation metric BLEURT-20

ChatGPT3.5 ChatGPT4
doc 1 0,385 0,383
doc 2 0,303 0,307
doc 3 0,424 0,459
doc 4 0,283 0,275
doc 5 0,377 0,412
doc 6 0,02 0,15
doc 7 0,167 0,288
doc 8 0,153 0,256
doc 9 0,461 0,440
doc 10 0,461 0,459
doc 11 0,444 0,449
doc 12 0,337 0,351
doc 13 0,367 0,387
doc 14 0,388 0,372
doc 15 0,540 0,512
doc 16 0,338 0,362
doc 17 0,568 0,561
doc 18 0,549 0,622
doc 19 0,499 0,479
doc 20 0,477 0,411
doc 21 0,445 0,426
doc 22 0,385 0,379
doc 23 0,407 0,464
doc 24 0,381 0,400
doc 25 0,408 0,406
doc 26 0,394 0,425
doc 27 0,452 0,497
doc 28 0,415 0,380
doc 29 0,387 0,438
doc 30 0,392 0,402
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CONCLUSION

We have analyzed 30 scientific texts translated by GPT models and human translators.

In assessing the efficiency of automated translation systems ChatGPT-4 and ChatGPt-3.5 in
comparison with human translation capabilities, the performance of ChatGPT-4, as quantified by
the COMET-22 metric achieves an accuracy of 92% and ChatGPT-3.5 achieves an accuracy of
87%. In the BLEURT-20 metric the performances of ChatGPT-4 and ChatGPT-3.5 models are
62% and 54% respectively.

It should be underlined, that COMET-22 neural fine-tuned metric is a more powerful metric,
trained on a wider and more diverse datasets and focusing on the comprehensive semantic
similarity between source text and translation. As a result, it is less sensitive to minor errors or
deviations in translation. The indicators shown in the schemes above are higher, than those of
BLEURT-20.

BLEURT-20 in its turn, is more appropriate for tasks where a high degree of linguistic knowledge
and stylistic accuracy is required.

In general, ChatGPT-4 demonstrates relatively high-quality translations in the meaning and choice
of a word in simple extended sentences, and complex sentences, in translation of simple terms as
well.

However, the primary errors identified in the comparison between human translated and machine
translated texts involve incorrect translations and the repetition, non-equivalent and misinterpreted
idiomatic expressions, terms, avoiding grammatical rules of gender agreement in the sentences,
which translators, specialized in a specific field, can easily overcome such errors.

Due to the progress in computational linguistics and machine learning, these innovative systems
i.e. ChatGPT-3.5 and ChatGPT-4 can interpret and translate the complex nuances of language.
Nevertheless, it's important to remember that automated systems often face rather difficult
idiomatic expressions, cultural references, and the deep contexts that typically demand human
intervention because of intuitively specific cultural knowledge.

Still, it’s worth mentioning that the 92% accuracy rate of ChatGPT-4 demonstrates strong general
translation abilities, similar to the rate score presented in “The Al Index 2024 Annual Report”
(Maslej et.al, 2024).
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We have to highlight the limitations where human oversight and intervention are still necessary in
the translation process. But we hope that performance capabilities of neural machine translation
systems will considerably improve in the nearest future.

P.S. When we finally finished the current thesis, the ChatGPT-40 launched.

Definition of Key Terms

Artificial Intelligence (Al): Artificial Intelligence refers to the simulation of human intelligence
in machines that can perform tasks that typically require human intelligence, such as learning,
problem-solving, perception, and decision-making.

Al-assisted Translation: Al-assisted translation involves the use of artificial intelligence tools,
such as ChatGPT-4, to aid human translators in the translation process. The Al model assists in

generating translations, which are then reviewed and refined by human translators.

An assistant tool, also known as an Al assistant or virtual assistant, is a software program or
application that uses artificial intelligence (Al) and natural language processing (NLP)
technologies to interact with users and perform various tasks. Assistant tools are designed to
understand and respond to human language, making them capable of handling voice commands or

text-based inputs.

An API, or application programming interface, is a set of defined rules that enable different
applications to communicate with each other. It acts as an intermediary layer that processes data

transfers between systems.

Cultural References: Cultural references are elements in language that are tied to specific cultural
contexts, customs, traditions, or historical events. Understanding cultural references is crucial for

accurate translation and effective communication across cultures.

COMET a specific model and framework designed for evaluating and fine-tuning machine
translation systems. COMET stands for "Cross-lingual Optimized Metric for Evaluation of
Translation.” It is primarily used to assess the quality of machine translation output by comparing
it to human-generated translations and providing a metric for evaluation. It works by training a
neural network-based model on large-scale parallel corpora, which are collections of texts in two
or more languages with corresponding translations. This model learns to rank different translations

based on their quality. It can evaluate the performance of machine translation systems across
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various language pairs, domains, and text types. It can be used for fine-tuning machine translation
models. By comparing the model's translations to high-quality reference translations, it helps
optimize the model's parameters to improve translation quality. COMET is a valuable tool in the
field of machine translation, aiding researchers and developers in assessing and enhancing the

performance of translation systems.

Chatbot is an Al-based conversational agent that can interact with users in natural language. GPT
can be used as the underlying model for Chabot’s, enabling more human-like and contextually

relevant responses.

Domain-Specific Terminologies: Domain-specific terminologies are specialized terms and jargon
that are specific to a particular field or domain, such as scientific, medical, legal, or technical

terminologies.
DeepL is a powerful Al-based translation tool that offers users a wide range of features and options.

Data Security: involves the protection of sensitive information from unauthorized access,
disclosure, or alteration, ensuring the confidentiality and integrity of data used in Al-assisted

translation.

Dalle-E3- text-to-image models developed by OpenAl using deep learning methodologies to

generate digital images from natural language descriptions, called "prompts.”

Ethical Considerations: Ethical considerations in the context of Al-driven translation involve the
ethical implications of using Al language models in sensitive areas, data privacy, potential biases

in translations, and ensuring responsible use of Al technologies.

"Fine-tuning™ is a process in machine learning and neural network training where a pre-trained
model is further trained on a specific task or dataset to improve its performance and adapt it to the
nuances of the target domain. This process involves adjusting the model's parameters based on the
new data, allowing it to specialize and refine its predictions for the particular task at hand. Fine-
tuning builds upon the knowledge gained during the initial pre-training phase and tailors the

model's capabilities to make more accurate predictions or classifications in a specific context.

FLORES-101 evaluation benchmark, consisting of 3001 sentences extracted from English
Wikipedia and covering a variety of different topics and domains. These sentences have been
translated in 101 languages by professional translators through a carefully controlled process.
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High resource languages are languages for which many data resources exist, making possible the

development of machine-learning based systems for these languages.

InstructGPT a framework that allows for instruction fine-tuning of a pre-trained language model

based on Reinforcement Learning from Human Feedback (RLHF)

Low-resource languages are languages without a lot of training data, with none or very few
resources available. This is the case for some extinct or near-extinct languages and many local

dialects.

LLMs- Open-sourced large language models refer to the practice of making large language models,
such as GPT-3, GPT-2, and similar models, publicly available for use, research, and development
by the broader community. These models are trained on vast amounts of text data and are capable
of performing a variety of natural language processing tasks, including text generation, translation,

summarization, and more.

Machine Translation (MT): Machine Translation is the process of using computer algorithms to
automatically translate text or speech from one language to another. It aims to bridge language

barriers and enable communication between people who speak different languages.

Natural Language Processing (NLP): Natural Language Processing is a branch of artificial
intelligence that focuses on enabling computers to understand, interpret, and generate human
language. It involves the use of algorithms and computational linguistics to analyze and process

natural language data.

Neural network is a type of artificial intelligence model inspired by the structure and function of
the human brain's interconnected neurons. It consists of layers of interconnected nodes, known as
neurons, organized in different layers, such as input, hidden, and output layers. Each neuron

performs simple computations on its input data and passes the results to other neurons.

PARROT-Protein Analysis using Recurrent neural networks On Training data. PARROT is
designed to be a general framework for training machine learning networks on large protein

datasets, then using the trained network to make predictions on new protein sequences.

Pivot prompting is a technique used in natural language processing (NLP) and machine learning,
particularly in the context of language models like GPT (Generative Pre-Trained Transformer), to

guide the generation of text outputs. In pivot prompting, an initial prompt is used to generate
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intermediate or "pivot™ text, which is then used as a context or input for generating the final desired
output. The purpose of pivot prompting is to guide the language model's generation process in a
more controlled and specific manner. By providing an intermediate step, researchers and users can
fine-tune the context and steer the model towards generating text that aligns with their desired

outcome.

Pivot prompting is often used to address challenges such as generating accurate and contextually
appropriate responses in conversation or achieving higher-quality translations in machine
translation tasks. It allows users to guide the language model's output more effectively by breaking
down the generation process into multiple steps and using the intermediate pivot text as a bridge

between the source and target outputs.
RLHF-Reinforcement Learning from Human Feedback

Stylistic and Semantic Quality: Stylistic quality refers to the coherence, consistency, and fluency
of the translated text, ensuring it reads naturally and professionally. Semantic quality refers to the
accuracy and precision in conveying the intended meaning and preserving the original content's

context.

Translation Quality Assurance (QA) refers to the systematic processes and measures
implemented to ensure that translated content meets predefined quality standards and accurately
conveys the intended meaning of the source text. QA play a crucial role in ensuring linguistic
accuracy and cultural relevance. QA is a critical step in the translation process to verify the
accuracy, consistency, and overall quality of the translated material. It involves various strategies

and techniques to identify and rectify errors or issues that may arise during translation.

The WMT19 Bio test set refers to a specific dataset used in the context of the Workshop on
Machine Translation (WMT) 2019.

The transformer architecture is a type of neural network architecture that has been highly
successful in various natural language processing tasks, including language generation, translation,

and understanding.

WMT- is an annual conference and shared task series that focuses on evaluating and advancing
the field of machine translation. It provides researchers with benchmark datasets and a platform to

compare different machine translation systems.
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ABSTRACT

You may not believe but we all have already surrounded by different technologies and have close
connection with Al (Artificial Intelligence). For instance, we follow the needed destination using
the voice-guided navigation of car’s GPS (Global Positioning System) or ask Alice or Siri voice
assistants to dial number from the friends’ list. In various fields, we try to create automated
advanced systems and applications to reduce our work. We have created robotic vacuum cleaners,
wash machines, “smart house” systems, which distantly could be controlled by phone or PC, and
we go forward, working on 3D printed Animal and Human Prosthetics to make happier disabled
people.

Undoubtedly, the Translation Science also undergoes significant changes and we are all witnesses
to the inventions that people have waited for and tried to achieve for several decades. In 2022, the
world appreciated for the large language model ChatGPT-3.5, one year later for ChatGPT-4,
introduced and intensively developed by OpenAl company. These Generative Pretrained
Transformer (GPT) language models trained on a huge network dataset, can generate texts, the
latest language models translate myriad languages, solve math problems, answer questions, create

imagines and just can be a good interlocutor, carrying on a dialogue.

This paper aims to examine and compare translations of scientific texts from English to Russian
performed by ChatGPT-3.5, ChatGPT-4, and human translators. The study conducts a comparative
quality analysis of these translations and utilizes the neural-based machine translation evaluation
metrics COMET-22 and BLEURT-20.

A key goal of this paper is to identify errors, and shed the light on the strengths and limitations
primarily of ChatGPT-4 model.

Additionally, the paper finds out improvements of ChatGPT-4 capabilities and difference with its

predecessor ChatGPT-3.5, and estimates their performance in comparison to human translation.

Using mixed-method empirical research, this study analyzed 30 scientific articles, assessing the
efficiency and capability of GPT models.

Key words: Al (Artificial Intelligence), neural networks, deep learning, natural language
processing (NLP), large language model(LLM), COMET-22, BLEURT-20 metrics, ChatGPT-4,

ChatGPT-3.5, machine translation, human translation, scientific texts
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XULASO

Oslinds inanmasagq da, artiq hamimiz miixtolif texnologiyalarin ohatosinds va Siini Intellekt (AI)
ilo yaxin alagodayik. Masalan, avtomobilin GPS (Qlobal Mdvgelasdirma Sistemi) vasitasilo sasli
navigasiyadan istifado edorok lazim olan istigamati izloyir, hamginin Alice vo ya Siri sasli
kdmokgilorindon dostlarimizin siyahisindan némra yigmagi xahis edirik. Miixtalif sahslordo
isimizi azaltmaq Ug¢lin avtomatlasdirilmis qabaqcil sistemlar vo totbiglor yaratmaga galisiriq. Biz
robot tozsoranlar, paltaryuyan masinlar yaratmisiq, telefon va ya PC vasitasilo uzagdan idars oluna
bilon “agilli ev” sistemlori yaratmigiq v alillori daha xosbaxt etmok iigiin 3D ¢ap olunmus Heyvan

vo Insan Protezlari (izorinds isloyirik.

Siibhasiz ki, Torcimoa EImi do muhiim doayisikliklors moruz qalir vo biz hamimiz insanlarin on illor
boyu gozladiklari va alda etmoayas calisdiglar ixtiralarin sahidiyik. 2022-ci ilds dinya boyik dil
modeli olan ChatGPT-3.5-i, bir il sonra isa OpenAl sirkati torafindon taqdim olunan va intensiv
inkisaf etdirilon ChatGPT-4-0 yuksok giymotlondirdi. Bu Generative Pretrained Transformer
(GPT) dil modellari nahong saboka verilonlor bazasinda 6yradilmisdir, moatnlor yarada bilar, son
dil modellari saysiz-hesabsiz dillars torcimo edir, riyazi problemlari hall edir, suallara cavab verir,

tosvirlor yaradir, hotta dialoq aparan yaxs1 bir homsohbat ola bilir.

Bu mogalonin mogsadi ChatGPT-3.5, ChatGPT-4 va insan tarcumagilor torafindon ingilis dilindon
rus dilina edilon elmi motnlarin torcimolorini arasdirmaq ve mugayiss etmokdir. Tadgigat bu
torclimoalarin miigayisali keyfiyyat analizini aparir vo neyron asasli masin torciima giymotlondirmo
metriklori COMET-22 vo BLEURT-20-dan istifado edir.

Bu mogalonin asas magsadi sohvlari miiayyon etmok va ilk névbodo ChatGPT-4 modelinin guclu

Vo zoif taraflarine diqget cokmokdir.

Bundan slavs, moagalo ChatGPT-4 imkanlarinin tokmillogdirilmasini vo onun salofi ChatGPT-3.5

ilo forqini agkar edir vo onlarin insan torcimasi ilo migayisads performansini giymatlondirir.

Qaris1q metoddan istifado edorok aparilan empirik todgigat, GPT modellorinin somaraliliyini vo

imkanlarini giymatlondirarok 30 elmi mogaloni tohlil edir.

Acar sozlar: Siini Intellekt (AI), neyron sobokoalar, darin 6yranmo, tobii dil islonmasi (NLP), boyiik
dil modeli (LLM), COMET-22, BLEURT-20 metriklori, ChatGPT-4, ChatGPT-3.5, masin

torclimasi, insan tarctimasi, elmi matnlor
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