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The purpose of the article is to describe the results of the analysis of modal verb constructions (MVCs) used with negative not
in the texts of scientific and technical discourse. Although modal verb constructions are already presented both in classical textbooks
and research studies in sufficient detail but for the first time they are examined on the basis of technical text corpora, in this article — “Heat
Engineering”, “Automotive” and “Electrical Engineering”.

Methods. The following methods were used in the article: continuous sampling for compiling the text corpora; expert assessment for
the correct attribution of a particular lexical unit to a specific area of scientific discourse or the lexical layer; “quantitative” mathematics
to summarize, compare and generalize the data obtained.

Results. The results of a quantitative analysis of negative modal verb constructions showed that their distribution across the text
corpora of three specialties is uneven: “Heat Engineering” contains 50 units, “Automotive” — 30, “Electrical Engineering” —27 MVCs,
but only 8 units that were found practically in all corpora entered the list considered. An analysis of the lexical meanings of the notional
verbs (the second constituent of MVC) included in the MV Cs was also made to find out if there is a dependence of intralinguistic factors
on extralinguistic ones in the MVCs.

Conclusions. The study shows that there is a direct relationship between extra linguistic factors — the existence of certain processes,
objects and phenomena of a particular technical field, and intralinguistic characteristics — lexical meanings (common, general scientific
and terminological) of notional verbs that are included in negative MVCs. It was determined that in the texts of the specialty “Heat
Engineering” these MVCs do not directly participate in describing the operation of technical objects or production processes, since
notional verbs have common or general scientific meanings. But in the automotive industry texts, the lexical meanings of notional verbs
refer mainly to the terminological layer, which shows their significant role in the direct description of objects, phenomena and processes
in this technical field. From the viewpoint of the lexical meanings the notional verbs in negative MVCs in the specialty “Electrical
Engineering” texts, they occupy an intermediate position between “Heat Engineering” and “Automotive”, i.e. here along with the units
having general scientific meanings there are several terms.
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MeTa cTaTTi — OIUC Pe3yabTaTiB aHAI3Yy MOJIANBHUX JiecTiBHUX KOHCTpYKLil (M/IK), BHKOPHCTOBYBaHHX 13 3allepedeHHIM 110t
y TEKCTaX HayKOBO-TEXHIYHOTO JUCKYpCy. X0ua MOIaIbHI JI€CITiBHI KOHCTPYKIIii BXKe TOCHTH AOKIIAHO MPEACTABICHI K y KIACHYHUX
MiIpyYHNKaX, TaK i HAyKOBUX JOCIIDKEHHSX, aJle Ha Marepialli TeXHIYHUX TEKCTOBUX KOPITYCiB, y Hamiil crarti — « Teruorexnikay,
«ABTOMOO1EOYIyBaHH), «EJNIEKTPOTEXHIKa» — BOHU PO3IVISAAAIOTHCS BIIEPILIC.
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MeTtoau. Y cTarTi BUKOPUCTOBYBAIIUCS TaKi METOJH: CYIITbHOT BUOIPKH AJIsI CTBOPEHHS TEKCTOBUX KOPITYCiB; €KCIEPTHOI OLIHKH
JUIL KOPEKTHOTO BiZTHECEHHS Ti€l 4K 1HIIOT TeKCHYHOI OAMHUII J0 TIEBHOI raly3i HAyKOBOTO AUCKYpCy a0o0 JIeKcuyHoMYy 1apy; «Kiib-
KIiCHOT» MaTeMaTHKH ULl [TiICYMOBYBaHHSI, 3iCTaBICHHS 1 y3arajJbHEHHS OTPUMAHUX JaHUX.

PesyabTarn. Pe3ynasTaTn KiTbKiCHOTO aHAJi3y HETaTHBHUX MOJAAIBHUX JMI€CITIBHUX KOHCTPYKIIN ITOKa3aiy, MO iX PO3MOALT 3a
TEKCTOBHMH KOPITyCaMu TPhOX CIIELiaJbHOCTEeH € HepiBHOMIpHUM: «TeruorexHikay — 50 oguuunp, « ABroMo0inedynyBanus» — 30,
«Enexrporexnixkay — 27 MJIK, y po3nisiHy THIA CIIMCOK OyJi0 BBEJCHO TIJIBKU 8 OJMHUIIb, SIKi 3yCTPIYaInuCs IPAKTUYHO Y BCIX TEKCTax.
ByB Takox mpoBeieHMid aHAIII3 ISKCHYHUX 3HAYCHb TTOBHO3HAYHMX JII€CIIB, 10 BXOIATH 10 M/IK, mo6 mi3Hatucs, uun icaye B M/IK
3aJIeKHICTh IHTPATIHIBICTUYHUX (DAKTOPIB Bil €KCTPATIHIBICTUYHUX.

BucnoBkn. J{ocniykeHHs I0Ka3alo, 10 iCHy€ MPSIMUI 3B’ 130K MK €KCTPaIIHIBICTHYHUMH (haKTOpaMH — ICHYBaHHSIM IIEBHUX HPO-
1eciB, 00’ €KTIB 1 IBUII Ti€1 YU 1HIIOT TEXHIYHOT 00J1ACTi, i IHTPaTiHTBICTHYHIMH XapaKTePHUCTHKAMH — JICKCHYHIMU 3HAYCHHSIMU (3arajib-
HOBKHUBaHHMH, 3araJbHOHAYKOBUMH 1 TEPMiHOJIOTTYHMMH) TIOBHO3HAYHUX JI€CIIB, 10 BXOAATH 10 HeratnBHUX MJIK. Byno Bu3HaueHo,
110 B TeKcTax creniaabHocTi « Terutorexnikay i MJIK He 6epyTh 6e3nocepetHb01 y4acTi i1 4ac OMucy eKCILTyaTallii TeXHIYHUX 00’ €KTiB
a00 BUPOOHMYNX MPOIIECIB, OCKIIBKY OBHO3HAYHI JII€CIIOBA MAIOTh 3aralbHOBKUBAHI 00 3araJbHOHAYKOBI 3HAUCHHSAMH. AJIe B TEKCTaX
i3 aBTOMOO11e0y/IyBaHHS JIEKCHYHI 3HAYCHHS] MOBHO3HAYHUX JIECIIB HAJIEXKATh 37A€OUIBIIOT0 10 TEPMIHOIOTIYHOIO MIapy, IO TOKa3ye
X 3HAYHy poJb y Oe3rocepeHbOMY OIHCI 00’ €KTIB, SBHII i MPOIECiB L€l cepr TeXHIKU. 3 MONILy JEKCHYHNX 3HAuYeHb ITOBHO3HAY-
nux aiecniB y HeratuBHHX MJIK y Texcrax 3a (axom «EneKTpoTexHika» BOHH 3aiiMArOTh MPOMDKHE MOJIOXKEHHS Mk «TermoTexHikay
i1 «ABTOMOO11e0y/TyBaHHS», TOOTO TYT, ITOPSIA i3 OAUHHUIIIMY 3 3arajJbHOHAyKOBHMH 3HAYCHHSIMH, HAsIBHI 1 KiJIbKa TEPMIiHIB.

KorouoBi ci10Ba: MOBHO3HAYHI 1i€CI0BA, KUIBKICHI XapaKTEPUCTHUKH, YaCTOTA BXXKMBAHHS, JICKCHYHE 3HAUYCHHS, TEPMIHOCHCTEMA.

1. Introduction

A detailed description of the most diverse aspects of modal verb constructions in the English language can be found
both in classical textbooks and in linguistic literature describing the scientific studies related to this issue. If we turn to
theoretical and applied research at the end of the last century then it can be noted that modal constructions were considered
mainly from the point of view of statistical linguistics for assigning units of these constructions to one or another type
of the discourse (Budkova, 2012; Buntina, 1979).

At present either the very notion of modality is in the focus of attention as a cognitive parameter of these grammatical
units or syntactic, semantic and pragmatic sides of modal verbs are described from the standpoint of comparative
linguistics (Grebneva, 2004; Umatova, 2014; Mukhometzyanova, 2007; Samoilova, 2008; Olenchuk, 2012). However,
reviewing analysis of linguistic literature did not reveal any dissertation or article based on the text corpora of scientific
and technical communication. Therefore, the purpose of this article is to describe the results of the analysis of modal verb
constructions (MVCs) used with negative not in the texts of scientific and technical discourse.

Achieving this goal implies fulfilling the following tasks:

— compilation of text corps that may become a basis for future research;

— extraction of modal verb constructions with negative not from the texts;

— comparing modal units with this particle, found in different technical specialties corpora;

— determination of the peculiarities in usage of modal verb constructions with not in various text corpora.

The material for this article was taken from the text corpora of three sublanguages that are referred to scientific discourse
and serve the following fundamental areas of science and technology — Automotive, Heat Engineering and Electrical
Engineering, the total volume of corpus analyzed makes 300 thousand tokens. The sources from where the information
was taken were texts from scientific journals published in the UK and USA: “IEEE Transactions on Power Apparatus
and Systems”; “Power Engineering”, “Power”, “Automotive News”; “Combustion”, “Control and Optimization”;
“Machine Design”, “Machinery and Production Engineering”; “Automotive Engineer”. As you can see, the subjects of all
three corpora have no common characteristics which allows the authors to draw generalizing conclusions that can be
correct for almost any field of knowledge included in the scientific and technical discourse.

The following methods were used to accomplish the tasks: the continuous sampling method for compiling text
bodies; expert assessment method for correct assigning a particular lexical unit to a specific area of scientific discourse;
“quantitative” mathematics for summing, comparing and summarizing the data.

2. Negative MVCs as a phenomenon of the text

First of all among the modal units that are considered to be modal verbs in English it was necessary to determine
the ones which can be the object of the future research. In accordance with the traditional point of view the group of modal
verbs includes the following ones — can / could, may / might, must, ought, shall / should, will / would, dare, need. These
verbs in their lexical meaning and a number of structural features (the ability to be connected only with the infinitive,
the absence of non-personal forms, etc.) differ from the notional verbs and perform an auxiliary function. Some linguists
add the verbs fo have and to be to this group (Dolgopolova, 1961; Strang 1962).

However not all of the indicated modal verbs are found in the selected text corpora, and it primarily concerns modal
ones which have the negative particle not. For example, such verbs as dare, need, shall / should, will / would, ought
are not represented. The verbs fo be, must occur at such a low frequency level that they were not included in the group
of analyzed modal verbs. Thus the list of modal verbal constructions with a negative particle not used for analysis included
the following ones: can / could; may / might, to have.

It should be noted that negative modal verb constructions are not characterized by a very high frequency of occurrence
in the texts of technical specialties, their quantitative values are quite low. However the problem of studying this type
of construction itself is of interest from the point of view of the interaction of extra linguistic and intra linguistic factors,
i.e. the influence of the very fact of the existence of various technical objects and their activities on the appearance
of a particular phenomenon in the language.
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At the first stage of the analysis, we considered the quantitative distribution of modal verbs with a negative particle
not that were found in the texts. It was determined that the distribution of negative modal verb constructions in the text
corpora is uneven. The largest number of them is found in the text corpus “Heat Engineering” — 50 units; the second place
is taken by the text corpus “Automotive” — 30 units; and finally 27 modal units of this type were found in the “Electrical
Engineering” corpus. Thus the total number of negative MVCs is 107 units. Below there will be given a list of this type
of MVCs in descending order of frequency of their occurrence in the texts of all three specialties. Not all negative MVCs
will be presented in the list, but only those ones that were found in almost all text corpora. There are 8 units of MVCs .

3. The negative MVC distribution around the corpora

So as it has already been mentioned the largest number of negative MVCs was found in the texts on specialty “Power
Engineering”. The following structures which function in other text corpora as well were selected from them: 1) cannot
+ passive indefinite infinitive — 15 units (e.g. cannot be measured, cannot be powered); 2) cannot + active indefinite
infinitive — 12 (e.g. cannot connect, cannot contain; 3) may not + active indefinite infinitive — 6 units (for example, may
not discuss, may not verify); 4) may not + be + adjective — 5 units (e.g. may not be independent, may not be single),
5) could not + active indefinite infinitive — 4 units (e.g. could not determine, could not consist); 6) may not + passive
indefinite infinitive — 3 units (e.g. may not be permitted, may not be considered); 7) (does) not have + active indefinite
infinitive — 2 units (e.g. does not have to design); 8) could not + passive indefinite infinitive — 1 unit (e.g. could not be
operated).

Ifto consider the MVCs presented as examples then we can see that the main lexical meanings of the second constituents
have common and general scientific meanings, a certain degree of terminology is noted in the MVC could not + passive
indefinite infinitive and (does) not have + active indefinite infinitive. However the low usage frequency of the latter
(1 and 2 MVCs) gives the reason to consider the usage of terms in these MVCs as being random. Thus, we can conclude
that in the description of power engineering processes, phenomena and objects, negative MVCs are used. They are not
related directly but indirectly to this field of technology through general reasoning or historical excursus. So, there is no
necessity in negative MVCs that would have as main verbs the ones included in the terminology system of this specialty.

The text corpus of the specialty “Automotive” contains the following MVCs: 1) cannot + passive indefinite infinitive —
7 units (e.g. cannot be driven, cannot be started); 2) cannot + active indefinite infinitive — 7 units (e.g. cannot brake,
cannot revolve); 3) may not + active indefinite infinitive — 2 units (e.g. may not install, may not involve); 4) may not + be
+ adjective — is not used in the texts on “Automotive”; 5) could not + active indefinite infinitive — 4 units (e.g. could not
effect, could not stop); 6) may not + passive indefinite infinitive — is not used in the texts on “Automotive”; 7) (does) not
have + active indefinite infinitive — 1 unit (e.g. does not have to move); 8) could not + passive indefinite infinitive — 1 unit
(e.g. could not be produced).

As one can see the number of negative MVCs has significantly decreased primarily due to the lack of units may not
+ be + adjective and may not + passive indefinite infinitive. The lexical meanings of the second constituent — a notional
verb in MVCs of this specialty — show that the common meaning is observed only in may not + active indefinite infinitive;
general scientific in could not + have passive indefinite infinitive and (does) not have + active indefinite infinitive. In
other types of negative MVCs the second (notional) structural element has a terminological meaning. That means that
the description of the processes, objects and phenomena in automotive requires (with a few exceptions) the presence
of negative MV Cs with the terms included which indicates that this type of MVCs plays a significant role in the creation,
operation and regulation of these processes, objects and phenomena.

Modal verb constructions in the subject field “Electrical Engineering” are presented in the following way: 1) cannot
+ passive indefinite infinitive — 9 units (e.g. cannot be calculated, cannot be connected); 2) cannot + active indefinite
infinitive — 4 units (e.g. cannot operate, cannot flow); 3) may not + active indefinite infinitive — 4 units (e.g. may not
remove, may not choose); 4) may not + be + adjective — 4 units (e.g. may not be open, may not be short); 5) could not +
active indefinite infinitive — 1 unit (e.g. could not substitute); 6) may not + passive indefinite infinitive — 1 unit (e.g. may
not be removed); 7) (does) not have + active indefinite infinitive — is not used in texts on electrical engineering; 8) could
not + passive indefinite infinitive — 1 unit (e.g. could not be set up).

The data presented show that, firstly, in contrast to the negative MV Cs in the texts “Automotive” the list of constructions
in the field “Electrical Engineering” excludes only one type of negative MVCs (in the texts on automotive — the two
ones). This fact allows us to state that the description of the phenomena, objects and processes in the sphere of electrical
engineering requires the usage of a wide variety of negative MVCs. Probably, in quantitative terms, their frequency
values are small, but the qualitative characteristics (types) are presented very widely. The main lexical meaning
presented in the notional verbs of negative MVCs is general scientific meaning, and some MVCs demonstrate examples
of terminological meanings: 1) cannot be connected; 4) may not be open (open is a term in electrical engineering, it is
used when describing an electrical circuit, “closed electrical circuit”).

4. Conclusions

The results of text corpora study in three different fundamental areas of science and technology “Automotive”, “Heat
engineering” and “Electrical engineering” allow us to come to the following general conclusions about the features
of negative modal verb constructions functioning in these fields.

1. Negative modal verb constructions are not used in the texts of these specialties quite often, their number is 107 units
per 300 thousand tokens. Their distribution in the text corpora is uneven: 50 negative MVCs appear in the texts on “Heat
Engineering”, 30 — 1 in the texts on “Automotive” and 27 — in the corpus “Electrical Engineering”. But 8 types only were
found in almost all corpora.
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2. An analysis of lexical meaning dependence of the notional verbs included in negative MVCs on extra-linguistic
factors showed the following. Almost all notional verbs in the largest group of negative MVCs from “Heat Engineering”
field have common or general scientific meanings which shows that their usage is indirectly related to the description
of objects, processes and phenomena in this technical area. The group related to the specialty “Automotive” differs
significantly from the group on the specialty “Heat Engineering”. Firstly, there is a two-unit decrease in the number
of MVCs, and secondly, the lexical meanings of the notional verbs relate mainly to the terminological layer, which shows
their significant role in the direct description of objects, phenomena and processes in this technical field. The group
of negative MV Cs on the specialty “Electrical Engineering” is characterized by the absence of one unit in its list; in terms
of the lexical meanings of the notional verbs it can be said that this group occupies an intermediate position between
the two lists discussed above. Here along with the units with general scientific meanings several terms are present.

Further research is also planned to be carried out with modal verb constructions as objects of analysis and on the basis
of the same material — the text corpora “Heat Engineering”, “Automotive”, and “Electrical Engineering”. However MVCs
will be considered together with various modifiers which are usually attached to them in the texts.
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