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PREFACE

Scientific and technical texts are an integral part of our modern world where any exchange of information is of the highest priority. Particularly essential is data exchange in specialized and professional spheres. Therefore, an ability to express ideas in the way which is appropriate in the sphere you are working in can often help to achieve necessary results. Translators of those specialized texts, in their turn, should be able to make their work (e.g. texts translated) relevant which requires excellent knowledge of scientific and technical texts organization in both languages.
The beauty of scientific writing is its ability to express the most complicated concepts in clear words and to point out the beauty of science without distracting decoration. Although we would all agree that the beauty of science is in the science itself, not in the language used to describe it, we have to accept that a confusing account of our findings will not do justice to the science that lies behind it.

One of the main challenges of scientific writing is to pack vast and complex information into clear and well-structured texts. It is a skill that requires not only knowledge of the scientific field but also practice in writing. Uncertainties about the required style and format of scientific papers may delay publication of important findings.

We must bear in mind that scientific writing differs substantially from literary writing. While literary writing is an art based on principles of personal style, fiction, and originality, good scientific writing is a craft built on clear communication of scientifically researched facts.

So, technical writers must remain objective and factual about the subject matter they are dealing with. Their sole function is to write dispassionately about facts and objects and to relate useful, relevant, reliable information that readers can understand. The language they use must be simple and direct and contain a minimum of non​functional descriptive adjectives. Good scientific writing is not only a matter of correctness; it is often just as much a question of good style and careful adherence to stylistic conventions used in a particular field of science. Many competent scientists hold the firm belief that style is just something “nice to have” which lends no importance to the scientific message. However, no one charged with the editing and proofreading of manuscripts would share this view.

For many documents, it is a good idea to identify a standard of style so that the consistency of style is achieved. A clear and consistent writing style not only facilitates the “digestion” of the scientific message; it also shortens the time-consuming process of editing and helps to make the task enjoyable. Consistency is important, not only because it genuinely improves the reader's ability to understand the material, but also because it gives the reader confidence in the writer’s ability to assert control over detail. 

Thus, the main purpose of scientific writing is to record data. Without a written record of findings, there is no proof that the research has been done, and precious information may be lost. Many experiments may have to be repeated, simply because there is no record of the data. Needless to say, this negligence adversely impacts the efficiency of sharing scientific knowledge.

Lecture 1. Functional Styles. Scientific Prose
1.1 Style and Stylistics

Different forms of writing have been used to relay information since ancient times. People have communicated facts, lore, data, news, science, wisdom, and entertainment in writing using methods ranging from ancient cave drawings and hieroglyphics to the latest bestsellers, computer manuals, or blogs.

Any piece of writing is inherently concerned with a problem of choice as it is common knowledge that one and the same idea can be expressed in different ways. Every writer has available the enormous resources of a whole language. English presents a particularly large range of choices of individual words, and of combinations of words into small and large ‘structures’– idioms, phrases, clauses, sentences, paragraphs, sections, chapters. The choices we make create the ‘style’, which is a term covering balance, emphasis and tone. 

“Style” is one of those terms that can mean anything or nothing at all. Robert Day defines “style” as the “personality” of a scientific manuscript or literary work. He emphasizes that the “personality” of a publication is dictated by both the writing style used and the particular journal’s editorial requirements, if necessary (journal’s house style).

There is no such thing as the ‘correct’ way of expressing any idea, fact or opinion. Each writer selects the arrangement of words that he or she thinks will best express the intended meaning; each writer selects the arrangement that he or she thinks will give the best balance, emphasis and tone to produce the desired response from readers. 

For example, it is possible to contend that the following sentences convey roughly the same information. 

The following three synonymous sentences can illustrate this tendency:
The old man is dead (neutral type of linguistic intercourse).
The old bean has kicked the bucket (sub-standard type or colloquial).
The gentleman well advanced in years has attained the
termination of his terrestrial existence (super-standard type or literary).

The linguistic choices made here alter the emphasis and tone of the statements, though the meaning stays the same. The factors that make one or other of the versions more effective as written communication are not matters of accuracy or clarity of technical content, nor are they matters of grammar: they are bound up with the relationship between the writer and the reader(s), and with the context in which the exchange takes place. 

In other words, in judging effectiveness of communication and suitability of style, we must take into account both the accuracy and the propriety of the language chosen.

The term “Style” is a key concept of stylistics (in short, a science about styles).The ultimate aim of stylistics is to establish the objective laws and practical rules of using proper linguistic forms in proper situations – to find out which form among the multitude of synonymous linguistic means conforms to the given extralingual circumstances (= the problem of choice).

So, stylistics, in a broad sense, is a branch of linguistics which studies the principles and effect of selecting and applying lexical, grammatical, phonetic means of expressing ideas and emotions in different spheres of communication. 

1.2 Functional Styles

People use language for different purposes. In one case it is an exchange of ideas, thoughts, impressions, observations, for instance, in a conversation with a friend or relative, or in letters to them. In such occasions the function of language is communication (communicative). Under other circumstances language may have other functions, i.e.: informative, pragmatic, emotive, emphatic, and aesthetic.  The styles which are distinguished due to these functions of language are named functional styles. Functional styles, in such a way, are connected with a certain human activity and have their own typical parameters in vocabulary use, syntax, phraseology, etc.
Thus, a functional style is a variety of the national language (a sub-system of a system, in other words) traditionally used in one of the socially identifiable spheres of human activity which is characterized by a particular set of linguistic features, including vocabulary, grammar and pronunciation. These are chiefly associated with social and regional varieties, such as educated, colloquial, low colloquial, dialectal, uneducated, etc. From this point of view the most broad and well known subdivision in many national languages today usually describes such varieties as neutral, literary (high, formal, super-standard (high-flown, solemn or official) and colloquial (low, informal, sub-standard) which were illustrated above.

There are a great many classifications of language varieties that are called sublanguages, substyles, registers and functional styles. These different classifications are based on various criteria for their definition and categorization. 
Prof. I. V. Arnold suggested a description of functional styles based on the combination of the linguistic functions they fulfill.

	Function

Style
	Intellectual & communicative
	pragmatic
	emotive
	emphatic
	aesthetic

	oratorical
	+
	+
	+
	+
	+

	colloquial
	+
	+
	+
	+
	-

	poetic
	+
	-
	+
	-
	+

	publicist and newspaper
	+
	+
	+
	-
	-

	official
	+
	+
	-
	-
	-

	scientific
	+
	-
	-
	-
	-


The table presents functional styles as a kind of hierarchy according to the number of functions fulfilled by each style, oratorical and scientific being almost complete opposites.

Books by I. R. Galperin on English Stylistics (1958, 1971, 1977) are also among most acknowledged sources of stylistic research in our country.

Galperin distinguishes 5 functional styles and suggests their subdi​vision into substyles in modern English according to the following scheme:

The Belles-Lettres Style: a) poetry; b) emotive prose; c) the language of the drama.

Publicist Style: a) oratory and speeches; b) the essay; c) articles.

Newspaper Style: a) brief news items; b) headlines; c) advertisements and announcements; d) the editorial.

Scientific Prose Style.

The Style of Official documents: a) business documents; b) legal documents; c) the language of diplomacy; d) military documents.

Prof. Galperin differs from many other scholars in his views on functional styles because he includes in his classification only the written variety of the language. In his opinion style is the result of creative activity of the writer who consciously and deliberately selects language means that create style. Colloquial speech, according to him, by its very nature will not lend itself to careful selection of linguistic features and there is no stylistic intention expressed on the part of the speaker. 

Scholars' views vary on some items of this classification. There is no unanimity about the belles-lettres style. In fact Galperin's position is not shared by the majority. This notion comes under criticism because it seems rather artificial especially in reference to modern prose. It is certainly true that many works of fiction may contain emotionally coloured passages of emotive writing that are marked by special image-creating devices, such as tropes and figures of speech. These are typically found in the author's narrative, lyrical digressions, expositions, descriptions of nature or reflections on the characters' emotional or mental state.

At the same time many writers give an account of external events, social life and reproduce their characters' direct speech. Sometimes they quote extracts from legal documents, newspapers items, ad​vertisements, slogans, headlines.

As a matter of fact, in modern works of fiction we may encounter practically any functional speech type imaginable. So most other classifications do not distinguish the language of fiction as a separate style.

 So, considering everything mentioned above, it’s necessary to emphasize that there are two varieties (forms) of the languages distinguished, i.e.: oral and written. All styles can be in both forms, though oral variety is more inherent to the colloquial style while the written one is to the others.  Moreover, as the latter ones (I mean ‘written’ styles) were created on the basis of books, they are often named bookish. As a result you may sometime find a division of all styles into colloquial and bookish ones like in a classification presented by Y. M. Skrebnev, for example:
Literary or Bookish Style:

a) publicist style;

b) scientific (technological) style;

c) official documents.

Free ("Colloquial") Style:

a) literary colloquial style;

b) familiar colloquial style.

The structure of texts belonging to different styles is different as well. Colloquial style is characterized by dialogical (polylogical) structure but the others are monologues mostly. 

Language styles are different in many other ways, too. However, they still are the varieties of one and the same language and all perform one important function – they promote communication in different spheres of our life.

Any functional style can be characterized and distinguished due to the following parameters:

- sphere of application and speakers;
- purpose of writing (building up relationships, information, influence, communication  etc.);
- extralinguistic features;
- a system of linguistic means and stylistic norms (vocabulary, phraseology, grammar forms, types of sentences, etc.).
These elements serve as distinguishing ones, they norm and, in some way, limit each style making it a fixed variety of the language. A perfect knowledge of each style peculiarities, its varieties is a guarantee of a success in any sphere of communication. 

1.3 Scientific and Technical Prose 

Talking about functional styles, we considered several classifications mostly by Ukrainian and Russian linguists. Most English and American researchers’ approach is much simpler: they divide writing into two categories: fiction and nonfiction. This elementary approach helps to identify what scientific / technical texts are. The novelists, short-story writers, poets, screenwriters, and playwrights who produce fiction manipulate words and lan​guage to create scenes, moods, and effects so that  readers can feel as though they were unobserved, passive participants to the events described. Nonfiction writers present facts and data in a variety of formats, including magazine and newspaper articles, books (text​books, biographies, how-tos, self-help, travel guides, and more), booklets, reports, brochures, memoirs, manuals, journals, newsletters, advertising copy, and even the text inside the pages of the phone book. And all this can be referred to technical writing.

Technical writers write, edit, and prepare publications in many fields of technology, science, engineering, and medicine, including articles for technical and scientific journals, both in print and online. The publications may be technical reports, instruction man​uals, articles, papers, proposals, brochures, and booklets and even speeches for technical meetings and conferences.

Any writing that requires familiarity with (or willingness to learn about) a technical field would be considered technical writing. Writing about museum conservation is technical writing as much as writing user manuals for a software product or a troubleshoot​ing guide for a broken tractor. Technical writing is a useful com​munication tool whenever information of a technical nature must be transmitted.

According to a communicative aim, recipients and functions the following varieties of technical texts can be distinguished:

а) scientific proper (monographs, articles, theses (dissertations);

b) educational (text-books, manuals);

c) evaluating (reviews, references, comments);

d) informative reviewing (abstracts, annotations, resumes, theses, abstracts of theses);

e) encyclopedic references (encyclopedias, dictionaries, reference-books);

f) technical texts proper (certificates, forms, technical descriptions, instructions, patents, standards, delivery notes, invoices, projects, calculations, drawings, etc);

g) technical advertisements;

h) popular scientific texts (periodical and non-periodical editions which are not specially aimed at  scientific and technical information exchange, but which can be used for this purpose).

So, the concept «scientific and technical texts» includes, as we can see, texts of different character: monographs, various text-books, journal articles, technical descriptions, reference-books, instructions, patents, etc. Texts of these kinds differ in language used for their writing. For instance, the language of monographs, scientific works and articles is, as a rule, more eloquent than the language of technical reference books, handbooks and instructions. Notwithstanding the fact, all types of scientific texts have many common features – both in the language and in the way of information rendering. In scientific works the way the material is presented is concise, exact and logical though convincing, complete and to the point.  And it is vividly observed in the vocabulary use and in the grammatical structure of sentences. From this point of view all kinds of scientific texts have much in common which makes it possible to speak about common lexical and grammatical peculiarities of the scientific language. 

1.4 The Sphere of Application and Purpose of Writing

The spheres in which scientific prose is applied are scientific activity, scientific and technical progress, education, etc. Thus, the speakers are mostly scientists, teachers, students, educators, researchers, in other words, people who specialize in certain professional spheres. 
The purpose of writing may be either explicit or implicit. The explicit goals are:

a) to provide and record information, communicate the results of the research, justify hypotheses, validate theories (reports, literature reviews, specifications);

b) to give instructions (instructions);

c) to persuade the reader, get the reader interested in the text (proposals, recommendation reports, job application letters, résumés);

d) to enact (or prohibit) something (acceptance letters, regulations, patents, authorization memoranda).
In addition to explicit goals mentioned above, writers almost always write with other unstated but still extremely important implicit goals. The common ones are:

- to establish a relationship.  Communication not only conveys information but also establishes a relationship between speaker and listener, or writer and reader. A well-written letter of inquiry, for example, can begin a professional connection that may last for years. Readers of research reports often initiate long and fruitful correspondences with the authors. 

Even seemingly impersonal documentation and instructions can, if written carefully addressing a user's need, establish a positive relationship between the user and the producer of the product. 

- to create trust and establish credibility. An underlying goal of all technical and scientific writing is to get the reader to trust the writer's credibility. Scientific and technical writing is based on precision. Accordingly, any technical or scientific document should justify the reader's confidence in the accuracy of its content, style, and organization. 

So, one must carefully qualify statements that need to be qualified. Claims that are merely suppositions shouldn’t be made. If the reader begins to doubt the author’s ability or intent to analyze and shape data with a minimum of distortion, the document will not be effective. 

- to document actions. Scientists, engineers, and managers often use writing to create permanent records of their thoughts and actions. One of the primary differences between most forms of written and spoken communication is that writing can be fairly permanent, whereas speech vanishes as soon as it is produced. Consequently, technical communication is often more effective when it is written down. Therefore important observations, suggestions, or objections are often in writing. Keeping precise records of experiments and procedures in notebooks is crucial to a project's overall accuracy and to establishing intellectual-property rights. 

The purpose of writing is usually stated at the beginning of the document. Readers of technical writing are often busy people; such a statement will alert them that it is important to read further.

Lecture 2. Scientific Prose Characteristics

2.1 Extralinguistic Features

According to I. Galperin each style of the language distinguishes itself by one principle extralinguistic feature, and in case of scientific style this is coherent presentation. This feature is connected with the very nature of scientific communication, the purpose of which is influencing the mind of the reader, not his emotions. 
Coherence is the quality of hanging together, of providing the reader an easily followed path. Writers promote coherence by making their material logically and stylistically consistent, and by organizing and expressing their ideas in specific patterns. Efforts to emphasize the relationships among the elements of a document strengthen its impact. Coherence can dramatically improve the reader's ability to understand your material by promoting its flow or readability. Coherence is especially valued in science and technology because of the inherent complexity of the subjects. 

At the level of the whole document, coherence helps to provide the larger picture, in which the connections among the parts of the document are made clear by the writer. Coherence gives readers a road map to help them anticipate the content of the work. Abstracts, clear titles, introductions, and problem statements all promote coherence by linking various parts of a piece of writing. 

The paragraph is one of the most powerful instruments of coherence. By organizing material into a topic sentence and supporting sentences, paragraphs pull together material and emphasize various forms of conceptual development. Paragraph development is achieved partly through the specific strategies of exemplification, analysis, comparison and contrast, definition, enumeration, and description, all of which furnish distinct approaches to developing ideas. Transitional devices also operate at the paragraph level to provide links between sentences and between paragraphs. 

Coherence, though, is not the only feature of scientific writing. The others are clarity, conciseness, accuracy, objectivity, formality, and appropriateness. 

Clarity refers to ease of understanding. Clarity is a special problem in science and technology writing. Specialized languages, mathematically detailed analyses, and complex conceptual schemes can make technical subjects hard to grasp even when prepared by skilled writers and read by expert readers. You can increase the clarity of your material in several ways. 

At the level of the whole document, you can promote structural clarity, making it easy for the reader to get the large picture. Use abstracts and other forecasting strategies such as introductions that state the purpose and scope of the document. Tables of contents, problem statements, and even strategic repetition also promote structural clarity. Graphs and tables, effectively designed and placed, help focus and clarify information. Descriptive titles and frequent subject headings guide readers and help keep the large picture in focus. 

Stylistic clarity is promoted by simple, direct language. Simplicity in language is obtained with directly worded sentences. Using simple sentences and avoiding overloaded sentences and excessive nominalization also contribute to clarity. Word choice is a factor in stylistic clarity: use simple language wherever possible to counteract the abstract, highly specialized terms of science and technology. 

Contextual clarity, in which the importance, authorization, and implications of your work are made available, also contributes to ease of understanding. Any work is supposed to have a context, and your readers want to understand what the context of the document is. What prompts the author to write? What is the purpose? Whose work precedes or has influenced the one you read? What is the organizational and intellectual context of the problem? Those questions are answered in introductions and problem statements and in the citations and other references. 

The next feature is conciseness. It has a special value in technical fields. Writers are often tempted to include everything that could be relevant to their subject, rather than merely everything that is relevant to the communication task at hand. The concise document is a piece of writing that conveys only the needed material. 

At the level of the whole document, conciseness is helped most by focus, the narrowing of document scope to a manageable problem and response. Preparing a clear introduction and developing a detailed outline are two strategies that give the author control over document length and scope. The material that is not necessary to support the author’s claims must be identified and eliminated. Graphics are powerful aids to conciseness because they cut down on the amount of prose necessary to describe objects and processes, summarize data, and demonstrate relationships. 

Conciseness requires careful revising. The author must be familiar with the strategies for reducing wordiness, must look for ways of cutting useless words, sentences, and sections from the document. 

Accuracy, which is the careful conforming to truth or fact, has three main aspects: 

Document accuracy refers to the proper coverage of the topics in appropriate detail. Often an accurate document needs to focus clearly on a problem. Document accuracy is generally cultivated by a clear problem statement and by a preliminary outline. These writing tools help the author focus his writing effort by reducing the data in a way that solves a theoretical or practical problem.

Stylistic accuracy concerns the careful use of language to express meaning. Accurate language requires the careful use of paragraph and sentence structure and word choice to describe and analyze the topics effectively. The writer must be in a good command of the elements of style and know how to apply those elements to drafting, revising, editing, and proofreading. Stylistic accuracy is also a matter of using words precisely.

Technical accuracy requires stylistic accuracy but is not based solely on it. The effective document in science and technology must be grounded on a technically accurate understanding and representation of the subject. Technical accuracy depends on the writer's conceptual mastery of the subject and its vocabulary, as well as on his or her ability to analyze and shape data with a minimum of distortion. In science and technology, enormous creative energy is given to mastering this technical aspect of subject development.

Objectivity, which is the next feature we are to dwell on, is generally governed by the research topic, although obviously it is individuals who actually have to select, arrange and present their findings.

From a language point of view, objectivity and a neutral approach (impersonal style) may be achieved by using the passive voice and by avoiding ambiguous statements. Avoidance of confusing metaphoric elements, use of precise and well-established technical terms may add to effective writing and help to produce explicitness of standard academic description.

Using the passive voice in impersonal writing
Scientific writing is usually done in an impersonal style. Information and facts are more important than personal opinions or attitudes. This style is also used to put a certain distance between the writer and the arguments proposed and thus makes them more objective.

	Personal / informal
	Impersonal / formal

	We can distinguish limits to other technical systems by …
	Limits to other technical systems can be distinguished by…

	In the present article I want to …
	The present article is intended to contribute…

	We tested thirteen SGS models …
	Thirteen SGS models were tested…

	I assume that …
	It is assumed that…

	The authors consider these results to be …
	These results are considered to be…

	Because we want to evaluate …
	In order to evaluate…

	If there aren’t any…
	If there are no…


Precise references to data in tables, graphs and diagrams also lead to greater objectivity in research findings.
Academic writing follows certain rules of formality which non-native writers should not violate without very good reasons.

For example, contracted verb forms are normal in speech, but should be avoided in academic writing. It is true that nowadays contracted verb forms can be found in scientific publications as they are increasingly regarded as a way of producing informality, thus creating communication with the audience. However, as a general principle, contractions are still not acceptable in technical-scientific papers and should be written out in full.

Besides, it is normal practice to avoid using the personal pronoun “I” in scientific articles. Instead, “we” or “the team” are preferred. Some kind of switching between the different forms may nevertheless be appropriate in order to make the reader more involved in the argumentation. The switch from “we” or impersonal forms to “I” may help to establish more desirable informal relationships with the reader.

All technical writing should also be appropriate to the specific institutional context that motivated its creation. So, appropriateness is the other feature of the scientific style. The piece of writing should not only serve the writer's and the reader's purposes but also conform to the goals and conventions of the institution in which it exists. 

Thus, the document should be made appropriate to the goals of writing, the audience's purpose in reading it, and the specific institutional contexts in which it is written and read. 

Because a reader's knowledge or experience determines the level of comprehension of technical material, appropriateness is largely determined by the audience. For example, a fact expressed in a mathematical equation may not be effective in a report addressed to a managerial audience. 

These are the basic features of the scientific style, though different researches may outline some other ones or just additional to the ones named.
2.2 Lexical Features of Scientific Prose

So, as mentioned before, scientific style is one of functional styles which is supposed to provide information in a distinct, logically organized and unbiased way which, in its turn, requires a certain organization of language material that will promote consecutive and systematic presentation of various scientific issues. 

We should bear in mind that scientific style belongs to bookish ones as it is generally realized in writing. Though the rapid development of science in the modern society necessitates contacts and communication of different kinds, including speaking as well (at conferences, symposia, etc). It obviously increases the significance of speaking variety of the style. Therefore we can’t say that scientific texts are purely written ones, scientific style presents nowadays a combination of both writing and speaking varieties of the language.

On the basis of extralinguistic features, mentioned above, some linguistic characteristics of scientific texts can be outlined. Thus, the texts of the scientific style have the following basic linguistic features which can be divided into three groups – lexical, grammatical and compositional (some researches name morphological, syntactical, lexical and compositional): 
LEXICAL FEATURES

- scientific terminology in a great number (discourse, co-text, interpretation; electric field, charge, magnetism, etc.);
- the use of exclusively scientific phraseology and set terminological expressions (as matters stand; in all respects; it is assumed; zero tolerance; to take part);

- extensive use of bookish words (not every-day ones), e. g. presume, infer, preconception, cognitive;
- use of words in their primary dictionary meaning, restricted use of connotative contextual meanings, interjections, expressive phraseology, phrasal verbs, colloquial vocabulary.;

- abundance of proper names;

- use of shortenings of different kinds and abbreviations (shortenings, contractions, initialisms, and acronyms);

- the use of diagrams, schemes, graphs, maps, systems of mathematical, chemical and physical symbols;
- the use of internationalisms;
- abundance of neologisms

- involvement of citations, foot-notes, endnotes and references to original, primary sources, bibliography;

Foot-notes provide details about the source of an in-text citation and are placed at the bottom of the page where the citation appears. Scientific and technical texts may have endnotes as well. They provide details about the source of an in-text citation and are placed at the end of the article or paper, on a separate sheet of paper. At the end of the article or paper, on a separate sheet of paper there is a bibliography which is a complete list of reference books, articles and other source materials cited in your work, in alphabetical order by author.

- the use of various logical connectors / linkers (таким чином, по-перше; as a result, obviously, firstly, etc.);
- extensive use of double conjunctions like as... as, either... or, both... and, etc.

Generally it must be said that scientific-technical writing must be clear, composed of carefully chosen words, not abstract and general language. Prose cluttered with language that is overly abstract, ornate, or vague becomes unreadable, either too dense or too vague to be understandable. 

Lecture 3. Terminology

3.1 Terms

Technical terms are an essential part of technical and scientific writing. Each field or specialty typically uses the vocabulary that relays a variety of specialized concepts by means of technical language. These special terms convey concentrated meanings that have been built up over significant periods of study of a field. The value of a specialized set of terms lies in the way each term condenses a mass of information into a single word. Technical terminology is often thought of as shorthand, a way of gaining great depth and accuracy of meaning with economy of words. Technical terms often blend readily into formulae and mathematical manipulation, a term such as force being folded into a formula such as f = ma. This quantification allows the concept to be manipulated mathematically. 

Despite terms numbering a great quantity, they are used by fewer people and therefore are not included into the general vocabulary. As the result terms are more constant and are, to a lesser degree, subjected to any morphological or semantic changes than the vocabulary of the every-day use. 
Most researchers admit that terminology is one of the main features of the scientific style, informative core of the science language. 
Terms are traditionally defined as words, compound words or word-combination used in specific contexts
In order to define correctly the concepts expressed with terms it is necessary to know the field of science or technology to which this term can be referred. Each term must be considered in connection with the words around it and the context in general, because a term is a word which acquires a definite meaning according to the field of its use in a particular case. Terminological meaning of a word is usually unchangeable but it can be revealed only in the context.
Terms are combined into systems of terms (terminology systems) that can be defined as a number of terms with fixed relations between them which reflect, in their turn, the relations between concepts that these terms designate.

A term has the same functions as any word does: nominative (nomination; i.e. naming the things), significative (generalization), communicative (communication), pragmatic (a function that indicates an attitude of a speaker to the things said or written). 

There are a number of terms classifications in modern linguistics. They are based on different features of a term or aspects of their study. 
In the vocabulary of a scientific / technical text one can find two main categories of terms: 

- terms of a certain sphere / field that have their own definition / meaning in it;

- generally scientific terminological  units (including terms of  interbranch sciences), for example, widely-used terms of philosophy, political science, mathematics, philology, etc.

Terms of the first category can be, in its turn, divided into three groups: normative terms (nomenclature); professional terms (professionalisms); professional jargonisms.  
Normative terms, or nomenclature, are words that denote specific concepts and conform to all norms and requirements for national and borrowed terms: absorption, accountability, flux, time constant, waste etc);
Professional terms (professionalisms) are words and word-combinations that nominate a concept but do not reveal its complete meaning, they are comprehensible mostly for professionals. Unlike nomenclature units, professional terms can be interpreted. Thus professionalisms, as the term itself signifies, are the words used in a definite trade, profession, or a name used by people connected by common interests both at work and at home. Professional words name anew already existing concepts and have the typical properties of a special code, but they do not aim at secrecy. They perform a socially useful function in communication, facilitating a quick and adequate grasp of the message. The main feature of a professionalism is its technicality. Professionalisms are special words in the non-literary layer of the English vocabulary, whereas terms are a specialised group belonging to the literary layer of words. Terms, if they are connected with a field or branch of science or technique well-known to ordinary people, are easily decoded and enter the neutral stratum of the vocabulary. Professionalisms generally remain in circulation within a certain community, as they are linked to a common occupation and social interests.

The semantic structure of the term is usually transparent and is therefore easily understood. The semantic structure of a professionalism is often dimmed by the image on which the meaning of the professionalism is based, particularly when the features of the object in question reflect the process of work, metaphorically or metonymically. Like terms, professionalisms do not allow any polysemy, they are monosemantic. Here are some professionalisms used in different spheres of activity: tin-fish (submarine), piper (a specialist who decorates pastry with the use of a cream-pipe); a midder case (a midwifery case); outer (a knockout blow). Some professionalisms, however, like certain terms, become popular and gradually lose their professional flavour; 
Professional jargonisms  do not require accuracy or monosemanticity. They are also figurative to a great extend and emotionally coloured; jargonisms  are a periphery of terminological vocabulary which are used in speaking and are not regulated by and are often not fixed in the dictionaries. Professionalisms should not be mixed up with jargonisms. Unlike normative and professional terms, jargonisms aim at secrecy (hammer – local anesthetic, chippie – carpenter, mudslinger - calumniator, slanderer). 

Specialized vocabulary is most important and most widely spread in technical texts because it is most informative. 
Though when using specialized terms, it is necessary to observe the following: 

· Match terminology to the ability of the audience. You may use a term with great accuracy and still not reach your audience. It is important that you be aware of your audience's level of understanding. If they are not experts in your field, you will need to substitute more general terms for your specialized terms. That means that you may not be able to write with great accuracy about your topic.

· Use terms with consistency. Be sure that you use the same term for a given item each time. If you shift from using mass to using weight in referring to the quantity of an object, if at first you call a tool a spanner and later call it a wrench, or if you shift from the Kelvin scale to Centigrade for measuring temperature, you may confuse the reader.

· Provide clear definitions or explanations of unfamiliar terms. If you are using a specialized term that is not widely used in your audience, even if the audience is an expert one, be sure you provide a clear definition of your term.

· Use a terminology list when you are introducing a variety of new terms into your discussion. The use of a list, which is generally placed before your introduction or in an appendix, can greatly aid a reader who wants to remind himself or herself of what you mean by the term.

Terms can also be classified according to their structure. So, due to the number of components we may have: 

- one-word terms, for example: switch – вимикач; 
- compound terms which are combinations of stems, either written together (flywheel – маховик hotlist - перелік адрес, що слід зберегти для майбутнього; keyword – ключове слово) or through a hyphen (аll-cast – суцільнозварний, self-noise – власні шуми (апаратури), to co-invent – винайти разом з кимось). 
- terminological word-combinations (these terms can be of two-, three-, four- and more constituents (plate voltage change - перепад анодної напруги;  very high-speed integrated circuit - інтегральна схема з надвисокою швидкодією;  high voltage transmission line – лінія високовольтних передач; braking with rocket - гальмування за допомогою ракетного двигуна; light amplification by stimulated emission of radiation - квантовомеханічне посилення або генерація світла). They can be divided into: а) free word combination (load governer – регулятор потужності; атомна електростанція, космічна швидкість, радіолокаційні установки; shock wave, internal storage, residuary estate, shock lung  і т.д.) in which each component is a term that can be in two-sided relationship; b) fixed word-combinations (including phraseological units) in which components taken separately may not be terms but make terms when used together: мертва вода, важка вода, радіоактивний йод, мислячий робот; dead-wood, star system, live video, etc.)
The examples given above show that terminological word-combinations have a key word that is a core of the word group and one or more left-side attributes often together with one or more right-side or prepositional attributes that specify or modify the meaning of the term. 
3.2 Abbreviations

Scientific texts which have a tendency for conciseness are often characterized by the use of abbreviations. Abbreviations are used to save time and space, and to make long names of organizations and long technical terms easier to remember and less tedious to refer to repeatedly in an extended piece of writing such as a newspaper article or textbook. In such contexts, if the abbreviation is not a very common one, the long name or technical term is often given in full at the first mention, with the abbreviation in brackets after it. After that just the abbreviation is used.

The term “abbreviation” is often defined as any shortened form in scientific writing. Though it is more correctly to distinguish between the following shortened forms of words or phrases:

True abbreviations (or shortenings of words) usually consist of the first few letters of the full form. A few words lop off the first part, for example bus and plane, though these are now so well established that they are really no longer thought of as reduced forms, but as words in their own right.

True abbreviations are usually spelled with a final period when they are still regarded as abbreviations, for example, cont. = continued, in = inch. In the cases when they form words in their own right, the period is omitted, for example, hippo = hippopotamus, limo = limousine. Such shortenings are often but not always informal. Some become the standard forms, and the full forms are then regarded as formal or technical, for example, bus = omnibus, taxi = taxicab, deli = delicatessen, zoo = zoological garden. Sometimes shortenings are altered to facilitate their pronunciation or spelling: bike = bicycle

Contractions are abbreviated forms in which letters from the middle of the full form have been omitted, for example, can't = cannot, didn't = did not, you've = you have. 

Suspensions are shortened word forms that consist of the frst and last letters of the full word. Examples are titles of persons (e.g., Mr, Ms, Mrs, and Dr) commonly used in combination with the full name, for example, Dr Albert Schweitzer.

Initialisms are made up of the initial letters of words and are pronounced as separate letters: CIA (or C.I.A.), NYC, pm (or p.m.), U.S. (or US). Practice varies with regard to periods, with current usage increasingly in favor of omitting them, especially when the initialism consists entirely of capital letters. 

Acronyms word formed from the initial letters or groups of letters of words in a set phrase or series of words. They are pronounced as words rather than as a series of letters, for example, AIDS, laser, scuba, UNESCO, and do not have periods. In many cases the acronym becomes the standard term and the full form is only used in explanatory contexts.

Abbreviations of Greek and Latin origin. In scientific writing, there are a number of abbreviations in use which originate from Latin or Greek. Generally speaking, English terms and abbreviations are preferred to Latin expressions or other foreign words. However, some Latin abbreviations are commonly used in science, preferably confined to parenthetical references. The use of these abbreviations makes sense because they are shorter than their English equivalents.

Below is a selection of common abbreviations of Greek and Latin origin and their English equivalents.

	abbreviation
	Latin words in full
	meaning

	AD
	anno Domini
	since the birth of Christ

	a.m.
	ante meridiem
	in the morning

	BC
	
	before Christ

	c. or ca.
	circa
	approximately, about (for dates)

	cf.
	confer
	compare

	e.g.
	exempli gratia
	for example, for instance

	et al.
	et alii / et alia
	and others

	etc.
	et cetera
	and so on, and the rest

	et seq.
	et sequens
	and the following pages

	ibid.
	ibidem
	in the same place / book

	i.e.
	id est
	that is, in other words

	
	inter alia
	among other things

	loc.cit.
	loco citato
	in the place mentioned

	NB
	nota bene
	note well (for an important point)

	op. cit.
	opere citato
	in the work mentioned before

	p.a.
	per annum
	a year, each year

	
	per capita
	per head

	p.m.
	post meridiem
	in the afternoon, evening

	
	passim
	at various points in the book, recurrent

	q.v.
	quod vide
	see in another place in the same book (for a cross-reference)

	v. / vs.
	versus
	against

	viz.
	videlicet
	namely (naming something you have just referred to


Standard units of measurements.

Units of measurement are abbreviated when used with numerical values but are not abbreviated if used without numerical values. The following are some standard abbreviations of units of measure.
	C
	Centigrade
	F
	Fahrenheit
	K
	Kelvin

	in.
	inch
	cu. in.
	(or in.3)
	s
	second

	m
	meter
	cm
	centimeter
	kg
	kilogram

	A
	ampere
	mol
	mole
	L
	liter

	rad
	radian
	C
	coulomb
	V
	volt

	J
	joule
	Hz
	hertz
	W
	watt

	s
	second
	M
	molar
	cd
	candela


Blends are amalgamations of parts of different words, such as smog (smoke/fog) or modem (modulator/demodulator).

Thus, different types of abbreviations used in scientific texts save time and space, and make long names of organizations and long technical terms easier to remember and less tedious to refer to repeatedly in an extended piece of writing such as an article or textbook. 

However, unnecessary abbreviations which can confuse a reader should be avoided, if possible. In the contexts, if the abbreviation is not a very common one, the long name or technical term is often given in full at the first mention, with the abbreviation in brackets after it. After that just the abbreviation is used. 

In texts and reports other than manuscripts intended for publication in a scientific journal, there is a glossary of abbreviations. A glossary allows the reader to quickly access the full term if there is uncertainty. However, a glossary never replaces the introduction of the abbreviated term in the text; it is provided in addition to the individual definitions rather than instead.
3.3 Internationalisms

Clarity and stability of technical-science texts determines the abundance of internationalisms of different origin. Most of them are Latin  (basis, area, crisis, idea, operate, cultivate, admit, superior, dependant, permit, educate) or French by origin (police, regime, parachute, chassis, chauffeur, fuselage), though there are also Greek (drama, enigma, hero), Italian (citadel, granite), Dutch (dock, brandy), Spanish (comrade, armada, infanta), Russian (beluga, degot, vorvan, rouble), German (bottle, blitz, quartz).

Though one should not confuse the notions “internationalism” and ‘borrowing”. It is true that in the scientific texts borrowings play an important role, especially borrowings from Latin and Greek. Most of these words spread and became internationalisms. 
However, internationalisms are not always direct borrowings, and not every borrowing is an internationalism. Generally international lexical units are considered to be a part of borrowings. Though some researchers deny this kind of identification. Internationalisms are an actual interlanguage category of synchrony with its specific characteristics, while borrowings are of diachrony. And this methodological difference is of the principle character .

Thus, internationalisms are a special category of terms ontologically connected with borrowings, though they must be considered in a synchronic aspect, but not in a diachronic one.  

The most inclusive of the present-day definitions of internationalisms is: «internationalisms are lexical units that function in several (more than three) world languages and are similar in their phonetic, graphical and semantic forms which is the result of the language contacts; they denote concepts of science, technology, business, politics, art, communication means, which are common and shared by many cultures.

When studying international words one should dwell on international morphemes and stems on the basis of which a great number of internationalisms appeared. Generally it refers to international terms of classic origin. 

In European languages there are derived and underived stems, suffixes and prefixes. Underived stems consist of only a root, derived ones have at least one word-formative affix (prefix, suffix, postfix). These elements do not exist in our mind as separate ones but are perceived as a part of a word. ‘Transiting from one language to another in international lexemes, these elements are able to combine with national elements creating “hybrids”. Classic stems mixed with national ones in such a way make composites of hybrid type, for example: radioset, microwave, telescreen, autoroad.

The most widely used are suffixes of Greek and Latin origin that spread as a part of europeisms and іn many languages have a status of suffixes which are actively applied for the construction of new words. The examples of such suffixes can be: -tion, -ics, -ant, -ent, -ive, -ar, -al, -ture, -ism,-ment (international, political, multiplication, ultraviolet, argument, cybernetics, consultant, student, collective, seminar, hospital).

International prefixes of Greek and Latin origin are not very numerous in comparison with the suffixes, and their spreading abilities are more limited due to the absence of prefixion in some language families.  The following prefixes are used to make derived international terms: inter-, poly-, co-, pre-, anti-, de-(di-), meta-, multi-, bi-, super-, ultra- (interphase, polytron, cohesion, precipitator, detector, ultrasensitive).

International underived stems (roots) are much more widely spread in European languages. In many cases they can be found in international words together with specifically national derivational morphemes. International roots can not only be singled out but can participate in word building, thus forming the basis of derived international words. The most universal Greek and Latin stems used in international compound terms are: aero-, bio-, geo-, hydro-, micro-, morpho-, tele-, photo-, electrо-, -gramm-, graph-, graphia-, auto-, agro-, anthropo-, archeo-, biblio-, vibro- , video-, hypo-, homо-, demo-, zoo-, cardio-, kilo-, macro-, metro-, nitro-, -logue, -logy, -scope, -phobia, etc.

Thus studying internationalisms, we can see that they very often have the same derivational elements, the knowledge of which gives an opportunity to understand other constructions that consist of them. In many cases it can help to define the meaning of these words. 

3.4 Neologisms 
The development of science and technology resulted in the coinage of new words and terms in every language. These new coinages are named neologisms, or innovations (from Greek  neos  «new», logos  «word») . 

Neologisms are words and phrases coined to name some new (not known before) things and concepts.  These are words and word-combinations which native speakers of a language consider new ones either in their form or meaning.
Neologisms appear in the language by means of:

- word-formative derivation (forming the new words from morphemes that already exist in the language using well-known patterns);
- semantical derivation (giving to an existing word a new second meaning, based on resemblance of a newly denoted phenomenon with some known one);
- borrowing the words from other languages, dialects, jargons, etc.

Thus, neologisms can be divided into: 
- lexical (new words); 
- phraseological (new set expressions); 
- semantic (new lexico-semantic variety of a set expression).  Semantic neologisms are the words that have been in use in the language for a long time already but that acquire new meanings now.

“Word-formative (or derivational) innovations” must be considered a separate category that materializes in new word-formative elements (ideally, they are also represented by new word-formative patterns). The role of each productive affix must be thought to be more important in comparison with the role of a lexical or phraseological neologism because each word-formative model gives birth to numerous lexical neologisms and expands word-building possibilities (cyber-: cybercash, cybercommuter, cyberinvesting, cybersurf; nano-: nanothermometer, nanooptics, nanoanything; -ware: software, hardware, treeware (друкарські видання).

The creation of neologisms is usually caused by the necessity of giving names to new things, phenomena, concepts which are the result of constant development of economy, science, culture; the result of an increase in the intensity of  communication with other nations and states. Modern scientific and technical terminological systems are most actively enriched with new coinages: cyberspace, dot-com-era,on-line company, blogosphere, neuroeconomics, culturnomics, etc. These are lexical neologisms that perform a nominative function. This group also includes the words coined from lexemes that existed in the language before: corporate – corpocracy («корпократія» - влада корпорацій у сучасному світі), Wal-Mart (мережa торгівельних підприємств) – Wal-Martian (людина, що зазвичай купує товари в такій крамниці); word burst (неологізм – різке зростання частотності вживання слова за конкретний період часу) – bursty words, word burstiness, etc.

 Besides lexical innovations used for naming things, neologisms are coined to substitute an old name for a new, more accurate, more comprehensive one, the one that to a greater extend corresponds to phonetic, lexical, word-formative and other norms of the language. 

As neologisms are a historical category their belonging to the passive vocabulary is not eternal. They are accepted as new words until the things they name become widely used. Since this time they are no longer neologisms. The further use of neologisms is justified if there is a necessity of their performing either communicative, nominative or figurative functions. When there is no such a necessity, the new coinage is needless and has no prospect of coming into the active vocabulary of the language. It also happens when neologisms do not correspond to the lexical system of the language, or to its grammatical structure, or phonetic patterns.

Speaking is the sphere in which neologisms constantly appear. They are not fixed anywhere, as a rule, and are quickly substituted for new ones. Sometimes they come to the literary variety. Individually author’s neologisms are often found in the literary (belles-lettres) style, especially in poetry, more seldom – in journalistic genres which are close to literary ones. Author’s neologisms make the text emotionally expressive. Therefore, for non-literary styles author’s neologisms are not typical because expressiveness is excessive and unnecessary in this case.

Talking about author’s neologisms we can’t but mention the term “occasionalism”, the phenomenon which requires special attention. Some reseachers believe that the terms “author’s neologism” and “occasionalism” are synonyms: «Author's, individual-stylistic, occasional neologisms follow certain aims. One of their peculiarities is that the laws of certain language units formation are broken during creating them". Individually author's neologisms (occasionalisms) are words created by writers and poets with the aim of making the text more expressive”. 

Rozental and Golub claim that «…we should distinguish author's neologisms from occasionalisms – words created «occasionally», in certain conditions of speech communication, which contradict the language standard and differ from usual ways of word formation in the language». 

Thus, we admit that author's neologism is a word or word's meaning, created by the writer, poet, publicist for defining new or invented phenomena of reality, newly invented things or terms. The book as the source of information has less feedback with the reader in comparison with newspapers, magazines, and the Internet. Correspondingly, the author should choose the language means more thoroughly so that the reader could be able to understand the information the author is conveying to him. Using certain language means takes on special significance when the author doesn’t only use the native language vocabulary but also invents new words to denote the events created by him and stated in his work. The author’s aim is to convey the matter of the object, notion or occurrence, which is clear in his mind but not yet known to the reader, in the briefest but most valuable language form. 

So, occasionalisms (from Latin occasionalis – “accidental”) are words that are coined according to the models existent in the language, but that are not in wide use. 

Occasionalisms are of individual character, used in the definite context that gives an opportunity to reveal their meaning. As opposed to neologisms, occasionalisms are said to be of a “one-time” character. 

The term «occasionality» is relative in a way. In fact, all new units start their life as “occasionalisms” as they appear in a certain act of speaking. However, a great number of lexical units that appeared “occasionally”, came into common use and got into the active vocabulary of the language. Occasional were once considered the words cyberspace, couch potato, soap opera, etc. Lexical units become common if they define the concepts connected with essential present-day problems. The scope of popularization through mass media and advertising helps the words to come into wide use, too.

Lecture 4. Other Lexical Peculiarities

4.1 Metaphorical Terms

One of the most contradictory questions in terminology science has for a long time been a question of connotation, emotive meaning of a term. In the history of classic linguistics it has long been assumed that a term has only a nominative function, and its meaning has no emotional colouring. Metaphor was thought to be either a deviant form of expression or a nonessential literary figure of speech.

Although in the last decades metaphor has achieved a remark​able prominence as an important problem of philosophy, psychology, linguis​tics and other cognitive sciences. Metaphor in language and in thought has been studied in an interdisciplinary way for a few decades now and can be considered a multidimensional phenomenon. The researchers of this phenomenon say that besides a significative component terms of all terminological systems may have connotation – a certain semantic layer. 

And modern linguistics undoubtedly accept this point of view. In scientific cognition associative thinking plays a huge role, and metaphorical meaning (metaphors) is one of its manifestations. Metaphor is based on the possibility of a word to characterize things or ideas through renaming them due to their similarity or likeness to the other things. 

The term ‘metaphor’ “is often used to refer to nonliteral comparisons that are novel and vivid and that convey ideas that are otherwise difficult to express”(Ortony 1975). As Lakoff and Johnson (1980) have shown, metaphor is not a matter of language alone but “The essence of metaphor is understanding and experiencing one kind of thing in terms of another”.

Thus, metaphor is based on the community of the elements of these two words, denotata of which are in no way connected in the reality (virus: common seme is an ability to be transmited (contagiousness).
Felber (1984), for example, does not use the term metaphor but does mention “borrow​ings from the same language” when discussing “terms”. In interdisciplinary borrowing, a word from general language or a term from another subject field is borrowed and assigned a new concept. The examples given are: “memory (capacity of the human brain); memory (temporary storage capacity of a computer)” and “mouse (small rodent); mouse (computer/operator interface device).”

Anyway, considering it hard to imagine cognition without comparison, we may say metaphor is an important tool of scientific thinking and a form of reflection. Expressiveness, emotiveness, transparent associativity of tropes brought them to different functional styles, including the scientific one.  

So, one of the peculiarities of the modern scientific style is terms metaphorisation. The results of people’s cognitive activity are fixed in metaphorical meanings which are revealed in the words with some definite subject reference. Thus, there appears a metaphoric way of terms formation. Metaphor as a means of expressing a specific concept simplifies the process of sharing the knowledge by associating a specific concept with a well-known one. It facilitates thought and expands the understanding of the world which can be expressed through language. Researchers say:

“Unclearly structured concepts get structured in metaphor”.

“Metaphor is one of our most important tools for trying to comprehend partially what cannot be comprehended totally”. 

It proves metaphorical reasoning results in the understanding of a new fact, situation, process, or whatever type of category based on the imagined analogy between what one is trying to come to grips with, to understand, with something one knows and understands already. This inven​tive or creative capacity is made tangible and leaves its traces in neolexicalisations.

Therefore, instead of promoting the curtailing of metaphorical language in scientific discourse, as the principles of traditional terminology suggest, one might even consider encouraging metaphor for the sake of progress in understanding. Because more re​search on the process of metaphorical understanding and its relevance to language is needed.

4.2 Phraseology in Scientific Texts

Literary styles, as well as specialized sublanguages, accomplishing communicative goals in particular fields of human activity, share main features of natural language as a whole, and at the same time demonstrates some deviations from it, with respect to their syntax, morphology, and lexicon. As a rule, each functional style has its own phraseology, i.e. a system of word stereotypes (cliche) exploited as stable colloquial formulas that are ready for use and thus optimize communication.

Among the others, the functional style of scientific and technical prose is admittedly the most distinctive one, primarily due to the intensive use of scientific phraseology including special scientific and technical terms. The style covers documents of various genres and particular types - manual, research paper, technical report, instructions, patents, etc. Scientific phraseology provides economical ways to express ideas in sci-tech texts with their factuality, informativeness, and precision.

Phraseology of specialized scientific sublanguages includes both scientific and technical terms and common scientific phraseology. Both scientific terms and common scientific expressions are equally necessary to create a coherent and consistent scientific text. However, they differ in their functions within scientific discourse (scientific speech). Specific terms denote concepts, objects, and processes of particular scientific domains (interest rate, hard sell, dry matter, foundry hand, sleeve assembly, etc.), whereas common scientific expressions are domain independent, they are used to organize scientific text narrative by expressing the logic of scientific reasoning, by structuring the text under development, by introducing cross-text references (to be more precise, for this reason, by means of, at your disposal, to take part, at the core of, etc.). Common scientific phraseology presents the major difficulty in learning scientific style, because terms can be usually found in specialized dictionaries, while there are few available dictionaries of typical scientific phraseological expressions. Certain common scientific words and expressions are known as discourse markers.
The biggest group of typical scientific phraseological expressions concerns words regarded as common scientific variables, e.g. "problem", "analysis", "result", etc. For instance, phraseological expressions with such variables are: objective analysis shows/yields, to question the results, to deal with a problem, to test the hypothesis, to blow a theory, to put forward a hypothesis,to conduct a research, to outline directions of further research, key concept, etc. The importance of the common scientific lexicon is increasingly obvious, despite of its relatively small size. 

Another group presents units of metatext character, designing and organizing scientific text narrative. It includes expressions serving as connectors of different textual parts ("in addition", "mentioned above", etc.), expressions indicating information source (like "in their/our opinion"), and estimating expressions (e.g., "it seems reasonable").

4.3 Linking Words as Discourse Markers

Scientific texts being conservative in the choice of expressive means are characterized by the abundance of clichés and stock phrases. Typical word-combinations and phrases travel from text to text creating some linguistic patterns of scientific texts. All this simplifies the perception and comprehension of scientific information and makes it clear, plain, and straightforward. Some of the phrases under consideration are of phraseological character (they were partially described in the paragraph above), but the others are not, though it doesn’t make them less important or characteristic. 

Anyway, research findings, ideas and arguments should be connected in such a way that readers may follow and can be convinced of the given argumentation. Signposting devices or discourse markers are used to provide the linking of sentences and the relationship between them. So, the groups that follow are both logical linkers and indicators of certain categories inherent in the scientific prose. They provide the integrity, coherence and logic of the texts:

Indicators of certainty: to be sure; needless to say; true; to tell the truth; it is true that; there is every indication that…; it is a safe assumption that; it is safe to assume that; 

Indicators of opposition and contrast: 
· although, despite, in spite of

· but, however, nevertheless, nonetheless, yet

· on the contrary, by comparison, by contrast, in contrast to, on the one hand…on the other hand

· instead, alternatively, conversely, whereas

The peculiarities of positioning the markers of opposition in the scientific texts are caused by 1) a necessity to draw the addressee’s attention to the essential differences or to the questions which haven’t been considered before  (initial / pioneer position); 2) a need for specific opposition, specification or detailed information, structuring of the information presented in the text (medium position); 3) an importance of giving additional information, the author’s reflections, deviation from the subject (final or initial position), which attaches a certain  informality and ease to the scientific prose. 
Indicators of similarity: Likewise; similarly; 

Indicators of cause and effect. Words and phrases for expressing cause and effect are necessary for linking the different parts of a text. They are used to establish a logical connection between facts. This connecting function may be expressed by conjunctions, adjectives, adverbs, verbs and/or nouns.

The most common phrases for introducing cause are:

· due to, owing to, because of, resulting from

· be caused by, spark off, give rise to, provoke, generate, bring about, stem from, arise out of, originate from, result from, enable

· cause of, reason for, purpose of, with the aim of

· since, for, because

Effect may be expressed by:

· hence, thus, consequently, as a consequence, as a result, therefore, that is why, eventually, so, finally

· result in, lead to, produce

· the result of, the consequence of

*
as a result, with the result that, so that, thus, therefore, consequently, as a consequence, hence, thereby, for this reason, because of this
Indicators of limitation: to say nothing of; not to mention; only;

Indicators of obviousness: it has long been an accepted fact that; it has been (generally) established; it has been recognized that;

Indicators of sequencing: referring backwards or forwards. Time relationships may be signaled by various phrases and words, such as adjectives, adverbs and verbs or noun phrases. These can also be used to show the logical relationship between ideas or to connect what you are saying with something you said previously. Words and phrases include:

· so far, earlier, previous(ly), before that, until now, already, formerly

· at present, presently, meanwhile, at this point

· first of all, to begin with, to start with

· secondly, then, next

· finally, eventually, afterwards, later, above all, last but not least

Indicators of conclusion: To sum up; to summarize; to generalize; in summary

Indicators of generalization. This sometimes involves summation, or the summing up of what has gone before: in general, on the whole, by and large, in total, as a rule, for the most part, broadly speaking, speaking generally, usually
Indicators of addition. When you want simply to add a point or idea to reinforce or support what you have already said, you can use these conjunctions, adverbs and phrases: also, again, furthermore; moreover, too, in addition, equally, likewise, similarly, correspondingly

Indicators of reformulation. This is where you want to express an idea in a different way, either to reinforce its importance or to make something clearer. Sometimes you want to suggest an alternative to what you said before. 

· to put it simply, better, rather, that is to say

· in other words, alternatively, again

Indicators of inference. This indicates a deduction from what you implied in the previous sentence. You can use phrases like:

*    otherwise, or else, that being so, in that case.
Indicators of highlighting. You can emphasize or pick out particular words, points or ideas by using the following phrases. 

· namely, particularly, specifically

· especially, notably, mainly, mostly, chiefly

Indicators of transition to a new topic
· with reference to, with respect to, with regard to, as for

· let us now turn to, it follows that

4.4 Hedging in Scientific Prose

There is one more group of indicators used in scientific texts which should be considered separately due to its being untypical of the discourse studied. This is a category of uncertainty (or doubt) which in some way contradicts the main characteristics of the scientific prose such as accuracy and reasonability. This category is often named hedging which means not making blunt, absolute or categorical statements; it means avoiding over-generalizations; it means toning down the positiveness of your statements to allow the others to disagree with them.

Authors of scientific articles generally write in an impersonal style in order to sound more objective and convincing. They also want to avoid showing their personal attitude to their subject or an over-strong commitment to a particular conclusion, so hedging what they say is a way of accomplishing this. It thus involves not expressing the truth of a claim too strongly. Too direct and straightforward argumentation may give the impression of over-confidence and this could puzzle some readers or listeners who may consider it offensive.

Thus, the following reasons for hedging in scientific texts can be distinguished:

- a need for avoiding embarrassment or confusion in front of the scientific community;

- a need for conveying scientific nonprecision (as some kind of precision), so-called  “precision in vagueness” (A. Wierzbicka);

- unavailability of necessary information;

- a way to demonstrate the level of certainty about the statements or hypothesis;

- an attempt to avoid needless details which are, in the author’s opinion, inessential;

- an inability to get at the absolute truth;

- no need for exact data (in the cases when approximate scope is enough for understanding the process or phenomenon);

- the specificity of conveying the author’s attitude;

- the peculiar way of criticizing;

- a try to support the addressee;

- a desire to avoid opponents’ criticism;

- etiquette necessity to provide a chance for alternative views. 

Thus, the scientific discourse which is deprived of dogmatism tends to avoid “hard and fast lines”. It represents some balancing between “yes” and “no”, combines categoricity and noncategoricity. In order to avoid overgeneralising (especially in experimental descriptions) or to avoid being too critical or direct, there are a number of hedging phrases and other techniques that can be used to help establish better communication and rapport with the reader. These hedging devices are found quite frequently in introductions and conclusions as well as in other parts of the text.

So, hedging techniques include: linguistic means of approximation, depersonalization, noncategorical negation, epistemic modality, punctuation.

Approximators as pragmatic instruments of etiquette are mostly used to present approximate data in case the exact ones can’t be found or seem unnecessary. 
In English and American scientific discourse there are such etiquette approximators of  quantity (in many cases; for the most part; some; many; certain; approximate(ly); primarily; essentially; an increasing number; practically/virtually/almost/nearly/around/about/ something like/ say [+quantifier]; plus/minus [+quantifier]; maybe/perhaps[+quantifier]; myriad; a plethora (of) тощо), approximators of generalization (chief(ly); main(ly); not solely), approximators of restriction (in a way; in a sense; in some cases; to a certain degree/extent; in principle), approximators of quality (some kind/sort of; somewhat; rough(ly); so to say/speak), approximators of time (for some time; maybe/perhaps/around/about + [time marker]), approximators of location (someplace), approximators of hypothesis (at least; as far as we know/ can tell; for all we know), “diplomatic” approximators (both yes and no; to a grater or lesser extent; more or less; somehow;“middle-of the road” estimate).

Appoximators are able to attract the addressee’s attention (an awesome amount of  attention), to communicate noncategorical probable assumption (maybe 40 000; recently, maybe a year ago), to give an approximate definition (basically,  X may be defined as…; Х is sometimes called …), to weaken the addresser’s certainty that the statement is true (to the author's knowledge), to imply alternativeness  (primarily but not exclusively; an interim technology), to define approximate parameters or frames of the process (within which the process may take place) (in a sense; marginally, more in...), to reduce the categoricity of statements, first of all, when the idea expressed does not agree with the other’s opinion, to make a comparison, to give a warning, to evaluate / estimate smth. In a reserved way (somewhat ambiguous), to convey the meaning of “both yes and no” “diplomatically” (something in-between), to create “an effect of objectiveness” (some commentators), to soften a failure (scientists have sometimes failed to...). This attention drawing is maximized through a combination of approximators and emphatic markers (even a cursory glance; well over a decade). 

Depersonalization in English and American scientific discourse performs important etiquette functions. With the help of some depersonalized expressions the influence on the addressee is decreased and the maximum objectivity is achieved. (one can note), besides it promotes solidarity with the addressee (a classic way; it is often said), implies alternatives (it could be concluded):

Much has been written about various aspects related to standards and standardization (Communications Magazine).

In English and American scientific prose noncategorical negation takes a special place. From the point of view of the etiquette, polypragmatic model yes…but… can be used to soften negative moments because first there is a positive moment, then – negative and only after that there is a cautious negation. In the scientific discourse in order to decrease the categoricity of negation a rhetorical figure of apophasis is used. It concerns foreseeing possible negations, moreover the addresser makes them up oneself to show the readiness to answer all probably coming observations / comments and willingness to communicate with the addressee: 

It might seem/appear/be anticipated (at first)

At first glance/Iinitially/On the surface/It is tempting_

..._but / however (if)

in reality / in actuality__Ideally/In the ideal situation

Under ideal circumstances

In the ideal (perfect) world

In the best of all worlds_

..._in practice

in the real world realistically

Noncategorical negation is also realized through the conditional mood (I wish I could say otherwise). Or there is also an implicit noncategorical negation which is put into practice thanks to the lexical units seemingly; deceptively; seductively; as well as supposedly; presumably; allegedly; reputedly (як всі гадають); ostensibly (як здається). With the help of the rhetorical figure of aporia – a doubt, real or professed, about what to do or say – (only time will tell) the addresser’s uncertainty of the statement is conveyed along with the alternativeness. Noncategorical negation can be implied through the rhetorical device of antithema, a rhetorical question. Typical of noncategorical negation is the use of unfortunately/alas, which explicitly or implicitly forego the negation proper or the statement of improbability / unfeasibility. There is also the use of “inverted commas” (for example, "a mistake") and euphemisms, such as to put it mildly; yet-to-be-specified; an open question; to be compromised; overly optimistic so far.

The etiquette of the scientific discourse is connected with the use of epistemic modality which generally reduces the categoricity of statements. The linguistic means of epistemic modality are the verbs (surmise; suggest; indicate etc.), modals and their equivalents (may; might; be going to, etc.), adverbs (arguably; possibly;  tacitly, etc.), nouns (feeling;  sign;  scenario, etc.), adjectives (probable; tentative; putative, etc.), the numeral one, the indefinite article a / an, some cases of the zero article use:

preliminary conclusion (implication: the one that introduces more important conclusions, the one that may be just tentative);

a possible conclusion (implication: other conclusions may be drawn as well);

one/a conclusion (implication: one of many other possible conclusions).

It looks like 

Perhaps        it’s true in all cases          ::         It’s true in almost all cases

Probably

probably because…; X might be attributed to… ; Y may be explained by…; it could/may be concluded…
there may even be.... 

Punctuation can also be a means of modulating categoricity / noncategoricity of statements: setting the expression in brackets or commas softens categoricity, the dash (–)  makes it stronger and the exclamation mark – even stronger:

And, others were predicting in the 1870s, after a further century the grand total of mother-tongue speakers would almost certainly reach 1,000 million – at least! (D. Crystal).
Parenthesis can also emphasize the uncertainty: 
"… An officer and another sailor saw the rocket, they thought, so it seems at least, that perhaps someone was having a party on board".

Pauses while speaking and other nonverbal elements of communication can be of a certain use as well.
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