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The article considers the problem the discourse study deals with — the functioning of text units. Modal constructions
with the verb ‘can’ have been chosen as an object of research. The goal of the article is to present lexical, grammatical and
statistical features of the elements included in modal constructions with the modal verb ‘can’, which are met in text corpora
referred to scientific and engineering discourse. The following methods were applied: contextual method; the method of
survey of experts who possess background knowledge in these areas of science and technology; statistical method of rank
correlation; quantitative analysis. The material for the experiment is the text corpora of the technical fields “Power Engi-
neering”, “Electrical Engineering” and “Automotive”, the text corpora size is 300 thousand tokens. The usage of the texts
that are different as to their research topics in fundamental branches of science and technology will help to make general
conclusions, forming style-identifying marks of scientific an engineering discourse. In the analyzed text corpora “Power
Engineering”, “Electrical Engineering” and “Automotive” 28 models with a total frequency of 1100 speech units were dis-
covered. The study shows that the highest priority is possessed by the modal verb constructions which have the forms
of the passive infinitive, the highest total absolute frequency is possessed by ‘can be Ven’ (F*= 481) construction. Modal
constructions with the infinitive in the active voice appear on the second place as to their frequency of usage. Besides
the modal constructions functioning with aspectual-temporal forms of the infinitive there four versions of the model “can
be + name”, but the amount of such kind of models is so small that these cases could be negligible. The classification of
the infinitives entering the modal constructions according to their lexical meanings demonstrates that the majority of the
infinitive constituents can be referred to common and general scientific lexical layers, and only a small percentage — to ter-
minological one. As to the modal verb ‘can’ itself, it constantly remains its modal meaning “physical ability to do something”
in practically all the modal constructions. And only in the models “can be + name” a new semantic version “probability”
appears.

Key words: absolute frequency, aspectual-temporal forms, comparative linguistics, quantitative values, lexical strati-
fication.

Y cTaTTi po3rnsagaeTbes npobnema, 3 KO Mae cnpasy AUCKYPCONOris — yHKUiIOHYBaHHA TEKCTOBMX 0AMHMUL. O6’ek-
TOM JocrnigkeHHs obpaHO MogarnbHi KOHCTPYKLii 3 giecnoBoM ‘can’. MeToto cTaTTi € NpeACTaBeHHs NIEKCUYHMX, rpama-
TUYHMX Ta CTaTUCTUYHUX OCOBMMBOCTEN EMNEMEHTIB, L0 BXOAATb A0 MOAANbHUX KOHCTPYKUIN i3 MOAAnbHUM [i€CrOBOM
‘can’, SKi 3yCTpi4aloTbCs B TEKCTOBMX KOPMycax HayKOBO-TEXHIYHOrO AMUCKYpPCY. 3aCTOCOBYBanMUCA Taki METOAM: KOHTeK-
CTyanbHUWA METOA; METOA ONUTYBaHHSA (paxiBLiB, SKi BONOAiHOTb 6a30BMMM 3HAHHAMMW B LMX rany3six Hayku i TEXHIKK; cTa-
TUCTUYHMI METO[ PaHroBOI KOpenawii; KinbkicHMM aHanis. Matepianom aAns ekcnepMMeHTY € TEKCTOBI KOPMYCU TEXHIYHUX
HanpamiB «EHepreTuka», «EnektpoTtexHika» Ta «ABTOMOGINEOyayBaHHA», 0bcar TekcToBux koprnycis 300 TUC. cnoBoB-
XMBaHb. BMKOPUCTaHHA TEKCTIB Pi3HUX 32 TEMATUKOK Yy pyHAAMEHTaNbHNUX rany3sx Hayku i TEXHIKM LOMOMOXe 3pobuTu
3ararnbHi BUCHOBKM, CCHOPMYBABLUN CTUbOBI O3HAKN HAyKOBO-TEXHIYHOTO ANCKYPCY. Y aHanisaoBaHMX TEKCTOBKX KOprycax
«EHepreTukay», «EnektpoTexHika» Ta «ABTOMOGINebyayBaHHsA» BUSBNEHO 28 moaeneii i3 3aranbHoto vyactoToto 1100 mos-
HUX OaMHULb. [lOCnigpKeHHA nokasye, Lo HaNBULLMIA MPIOPUTET MalOTb MOAarbHi KOHCTPYKLIi, AKi MaloTb hopMmu nacume-
HOro iHDiHITMBA, HaMBULLY CymMapHy abComnoTHY YacToTy Mae KOHCTpYKLis ‘can be Ven' (F*= 481). Ha gpyromy micui 3a
4YaCTOTOR BXMBAHHSA CTOATb MOAAMNbHI KOHCTPYKLIT 3 iIH(DIHITUBOM Y aKTUBHOMY BigMiHKY. KpiM MOAanbHUX KOHCTPYKLIN, LLO
(bYHKLIOHYIOTb 3 BUAOBO-4acoBMMU hopMamm iH(piHITUBA, iCHYE YOTMPK BapiaHTM mogeni ‘can be + name’, ane KinbkicTb
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TakMX Mogernen HacTiflbkn mana, Wwo LMy BunagkaMn MoxHa 3HexTyBatu. Knacudikauis iHiHITUBIB, WO BXOAATb A0
MOAanbHUX KOHCTPYKLIN, 33 IX NTEKCUYHMMUN 3HAYEHHSIMU CBIQYUTb NPO Te, WO BinbLUiCTb IH(IHITMBHMX CKNAgHMKIB MOXHA
BiAHECTM [0 3arafbHOBXMBAHMWX i 3araflbHOHAYKOBUX MEKCUYHWUX NAACTIB | NWLEe HE3HAYHWI BiACOTOK — 40 TEPMIHOMOriY-
Horo. LLlo cTocyeTbca camoro MogansHOro fiecrnosa ‘can’, To BOHO NOCTiiHO 30epirae cBOe MogasibHe 3Ha4YeHHs «DisnvHa
30aTHICTb LWOCb POBUTMY MPAKTUYHO B YCiX MOAANbHUX KOHCTPYKUisX. | TiNbkM B Mogensix ‘can be + name’ 3'aBnseTbCs

HOBWIN CEMAHTUYHWI BapiaHT « AMOBIPHICTbY.

KntovoBi cnoBa: abcontoTHa YacTOTHICTb, BUAOBO-4aCoBi (hOPMU, KOMNApPaTUBHA MIHIBICTMKA, KiNbKiCHI 3HAYEHHS,

neKcu4yHa cTpatudikauis.

At the present stage of development of theoretical
linguistics there is a gradual decrease in the attention
of scientists to one of the most interesting and prom-
ising areas — discourse studies. Its place was firmly
occupied by such unquestionably important and deep
topics as cognitive linguistics, based on the luminar-
ies of cognitive science [1; 2], corpus linguistics [3],
which focuses on the creation of national corpora [4;
5] and practically creating the same general totality,
which was mentioned more than once in works on
statistical lexicography [6]. Comparative linguistics
is also gaining momentum especially quickly and
confidently.

However, according to the authors of the paper
the range of problems in theoretical linguistics and
in particular discourse studies is still far from being
exhausted and requires further research. And this pri-
marily concerns such an area of discourse studies as
the research of units of text corpora that relate to sci-
entific and technical discourse.

In this regard the authors offer the results of their
research of such text units as modal verbs function-
ing in scientific and technical discourse, in particular
the verb ‘can’ and the modal constructions in which
it is included as a modal element.

The attention to modal verbs as grammatical units
functioning in a language with different systems can
first of all be noted in works on comparative linguis-
tics [7; 8; 9; 10; 11]. Along with them the studies
have appeared in the linguistic literature that describe
changes in the semantic and grammatical aspects of
modal verbs, possibly occurring under the influence
of certain social changes: the development of indus-
try, changing conditions of living standards, closer
communication between different nations as a result
of migration processes [12; 13].

However, it seems that all of the above works con-
sider already completed processes of development of
phenomena occurring in speech (in our case, modal
verbs), and present data that are already final results.
While working with real text corpora, the description
of certain units in discourse makes it possible to con-
sider them as static (i.e. the functioning of already
established norms and meanings), as well as dynam-
ics (i.e. the very process of inevitable and irreversible
changes in linguistic units, with subsequent future
shifts in the language system).
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The absence of such studies confirms the novelty
and relevance of the presented work.

Aim. The goal of the article is as follows: to pres-
ent lexical-semantic, grammatical and statistical fea-
tures of the elements included in modal constructions
with the modal verb ‘can’, which are met in text cor-
pora referred to scientific and engineering discourse.

Statement of tasks. For these aims a linguistic
experiment was held, where the following objectives
were set: 1) to distinguish all formulas and models
of modal constructions functioning in the text cor-
pora considered; 2) to group infinitives of modal con-
structions in accordance with their lexical meanings,
applying the principles of forming the common, gen-
eral and terminological layers of lexis; 3) to combine
all the like modal constructions and calculate their
quantitative values.

To execute the first task the methods of distributed
and quantitative analysis have been used. The second
task requires several methods, they are: contextual
method; the method of survey of experts who pos-
sess background knowledge in these areas of science
and technology as well as statistical method of rank
correlation. The third one requires a type of quantita-
tive analysis.

Discussion. The material for the experiment
was the text corpora of the technical fields “Power
Engineering”,  “Electrical  Engineering” and
“Automotive”, which are an integral part of scientific
and engineering discourse and formed by the method
of continuous sampling. The basis of text corpora
were scientific and technical journals published
in the USA and the UK — IEEE Transactions on
Power Apparatus and Systems; Power Engineering;
Power; Automotive News; Combustion; Control
and Optimization; Machine Design; Industrial and
Production Engineering; Automotive Engineer. The
text corpora size is 300 thousand tokens. It can be
assumed that the usage of the texts that are different
as to their research topics in fundamental branches
of science and technology will help to make general
conclusions, forming style-identifying marks of sci-
entific and engineering discourse.

From the database formed by three text corpora
all illustrative examples with the verb ‘can’ were
selected using the method of characteristics corre-
lation. Then the obtained models (constructions) are
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classified according to the typological features of
structural models with regard to their total absolute
frequency (F*). The formalized representation of the
models is expressed by the following marking:

V — infinitive without the particle “to”;

to V — infinitive with the particle “to”;

Ven — participle II;

N — noun;

A — adjective in the function of predicative;

prp — preposition.

In the analyzed text corpora “Power Engineering”,
“Electrical Engineering” and “Automotive” 28 mod-
els with a total frequency of 1100 speech units were
discovered. They are represented in the table below
in the order of decreasing the frequencies.

The list of modal constructions functioning in the
text corpora

“Power Engineering”, “Electrical Engineering”
and “Automotive”

The study showed that the highest priority is pos-
sessed by the modal verb constructions which have
the forms of the passive infinitive. There appeared to

be only 8 of them, but their total frequency (594 units)
covered more than a half (54%) of all number of the
models obtained. They show almost all methods of
variation of constituents in syntagmatic presented in
the text corpora. The highest total absolute frequency
is possessed by ‘can be Ven’ (F*= 481) construction,
it accounts for 88% of all usages of modal construc-
tions with the passive infinitive. Within this group the
vast majority of models — 522 units — is used with
the modal verb ‘can’ in the present tense and only
72 structures with the modal verb in the past tense.

Modal constructions with the infinitive in the
active voice appear on the second place as to their
frequency of usage (F*=361, which is 33 % of all
modal constructions). Data of the table show that
these aspectual-temporal forms of the infinitive are
diversified enough in this type of the voice.

Besides the modal constructions functioning
with aspectual-temporal forms of the infinitive there
four versions of the model “can be + name”, the fre-
quency of their usage is 56 units, i.e. 5% of all modal
constructions.

NoNe Models F* Text corpora
(constructions) Power Engineering, F* | Electrical Engineering, F* | Automotive, F*
1 can be Ven 481 228 175 78
2 can V 231 113 22 96
3 could V 83 28 24 31
4 could be Ven 65 18 27 20
5 can VN 51 19 22 10
6 can V prp 26 11 10 5
7 cannot be Ven 24 11 7 6
8 canbe A 21 11 8 2
9 cannot V 19 11 2 6
10 canbe N 17 1 14 2
11 can be Ven to V 15 1 4 10
12 could be A 10 1 4 5
13 could be N 8 2 2 4
14 can have N 8 3 3 2
15 could have Ven 8 3 1 4
16 could not V 7 - 1 6
17 can V N prp 6 5 - 1
18 cannot V prp 5 - 2 3
19 could not be Ven 4 1 2
20 canVtoV 3 - 2
21 cannot be Ven to V 2 - - 2
22 can V Ven 2 2 - -
23 canVNtoV 2 1 1 -
24 could have been Ven 2 2 - -
25 can N be Ven 2 - 1 1
26 cannot be Ving 1 1 - -
27 cannot VtoV 1 1 - -
28 could not have been Ven 1 - 1 -
1100 468 332 298

89



Bunyck 27. Towm 1

The next stage of the research concerns the
description of lexical characteristics of the infinitives
entering modal verb constructions and differentiation
them according to their lexical meanings into com-
mon, general scientific and terms.

First of all the principles of grouping the infinitive
should be presented. As mentioned above the follow-
ing statistical and survey approaches of forming the
common, general and terminological layers of lexis
were applied:

— the verbs that in case of comparing the range of
the words in the frequency dictionaries of the three
text corpora and Word book by E. Thorndike, J. Lorge
[14] gave a small difference of ranks and did not show
terminological inclination neither in the direction of
general literary dictionary nor in the direction of the
remaining two dictionaries were attributed to com-
monly used ones [15; 16], e.g. make, use, announce,
observe, think, find, take, expect, become, see, do,
meet, occur, climb, etc.;

— the verbs that showed a significant difference
between ranges when frequency lists of three ana-
lyzed text corpora and Word book by E. Thorndike,
J. Lorge were compared, but a slight difference when
the three frequency lists were compared, and turned
out to be terminological enough compared to com-
mon literary lexics, but non-terminological for three
technical frequency dictionaries were attributed to
the layer of the scientific lexis, e.g. add, operate, set,
mount, control, draw, solve, determine estimate, cal-
culate, construct, verify, approximate, regard, apply,
carry out, achieve, vary, verify, predict, compare,
Jjudge, accomplish, effect, assume, substitute, employ,
State, etc.,

— and finally, the following lexemes belong to the
terms that were determined not only by the method
of rank correlation, but a survey of experts in the
fields of science and technology, e.g. turn over
interconnect, simulate, cut, digitize, process, store,
gauge, isolate, time, coat, plot, automate, feed back,
shield, etc.

The results of the contextual analysis of the
text corpora ‘“Power Engineering”, “Electrical
Engineering” and “Automotive”carried out by the
authors to confirm this or that lexical meaning of the
infinitive element of the modal construction with the
verb ‘can’ are given below.

can be Ven — center can be located, the devices
can be interconnected;

can V—motor can run, turbine can generate;could
V — council could take into account, computer could
control;

could be Ven — electrical circuit could be broken,
short circuit could be stopped;
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can V N — computer can solve the problem;, it can
generate the power 200 kW;

can V prp — device can switch on;, it can deal with;

cannot be Ven — console cannot be mounted;
error cannot be found;

cannot V — circuit cannot become; wattmeter
cannot determine;

can be Ven to V — tire can be supposed to be
engaged; calculation can be used to obtain;

can have N — system can have a device; trans-
former can have a coil;

could have Ven — generator could have energize;
motor could have achieved;

could not V — carburetor could not include; brake
could not work;

can V N prp — cylinder can remain the valve in;
piston can push the exhaust gases out;

cannot V prp — circuit cannot connect to; we can-
not draw in;

could not be Ven — capacitor could not be
included; temperature could not be measured;

can Vto V — engineer can try to control; ammeter
can operate to obtain;

cannot be Ven to V — transformer cannot be used
to reduce, calculation cannot be assumed to be the
same;

can V Ven — it can become abstracted; sound
wave can appear transmitted,

can V N to V — four-cycle diesel engine can push
the piston to obtain;

could have been Ven — engine could have been
named; system could have been modeled,

can V N be Ven — part can possess a detail be
used,

cannot be Ving — current cannot be flowing;

cannot V to V — wattmeter cannot measure to
achieve;

could not have been Ven — control apparatus
could not have been determined.

The examples also show that the verb ‘can’ in its
turn implements its only modal meaning “physical
ability to do something”. We can also conclude that
the variation of the morphological characteristics of
constituents in these structures does not influence the
implementation of the modal meaning of the entire
phrase, and the main modal meaning of “physical
ability” is just clarified in time (compare: can be
designed — could be designed; can be measured —
could be measured, etc.), focuses on the possibility or
impossibility of the action taken by the subject (can
be checked — cannot be checked; can be estimated —
cannot be estimated), and not any additional seman-
tic (connotative) features are added to the modal
meaning of the mentioned above structural types.
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The research performed on the basis of three text
corpora, which do not have the same scientific sub-
ject, enables us to assume that the modal construc-
tions formed due to the models represented in the
table reveals, basically, only one dictionary mean-
ing “can be done” in other languages in the fields of
science and technology, and the structural diversity
of the infinitive does not expand the range of modal
meanings or make it more complicated.

The number of lexical units in each stratification
layer calculated for all three text corpora is as fol-
lows. The largest number of lexemes is in the com-
monly used layer, which confirms the results of other
studies in the field of vocabulary stratification, lexi-
cal layers, its share is 52% of all lexemes. In second
place there is the layer of general scientific lexemes —
35% of all lexemes, the terminological layer includes
only 13% of the units calculated.

The analysis of the compatibility of the verb ‘can’
with the verbs belonging to the above mentioned lex-
ical layers in the forms of passive and active voices
within each of the three text corpora shows that
when the allocation is performed with the lexemes
of common and scientific layers, then the limitations
in the tokens of these verbs do not exist. If the verb
‘can’ combines with the infinitives of verbs-terms,
then there is a semantic correlation, which is char-
acteristic for each area of knowledge. This is natu-
rally explained by the fact that the lexemes of the
first two layers are common to virtually all areas of
science and technology, while in combination with
verbs-terms the modal construction indicates the
possibility of performing actions over phenomena,
characteristic only to one of the three subject areas —
“Power Engineering”, “Electrical Engineering” and
“Automotive”.

The construction models “can be + name” (noun,
adjective, prepositional attributive structures) were
considered next. Regarding its frequency of usage
as well as the variety of the formulas used in the
text corpora it occupies the last place in the list of
modal constructions. The model “can be + name”
is represented in the fields of “Power Engineering”,
“Electrical Engineering” and “Automotive” in only
four versions:

can be A — circuit can be open; system can be
elementary;

can be N — they can be blades of the turbine;

could be A — plot can be sinusoidal; temperature
could be high;

could be N — fuel could be the form of spray; fuel
could be basin.

The observations show that reconsidering and
transformation of the main meaning of the verb ‘can’,
which is “possibility”, take place and as a result of its
contact with different parts of speech a new semantic
version “probability” appears, for example, However,
it has suggested that it can be open to diluting its
stake to support growth at the carmaker. The shift of
semantics in this construction in comparison with the
structures with the infinitive is quite natural, since it
includes a nominal element.

As for the lexical meaning of nominal lexemes in
the modal constructions of this type, it can be seen
from the examples that two lexemes belong to the
commonly used vocabulary layer (open, high); three
lexemes (elementary, sinusoidal, form) — to the gen-
eral scientific layer; two ones — to the terminological
layer (blades, basin).

Conclusions. The most frequent modal construc-
tions with the verb ‘can/could’, functioning in the cor-
pora “Power Engineering”, “Electrical Engineering”
and “Automotive” and discussed in this article are the
ones with the passive infinitive in various combinations
of the constituents. The second place as to occurrence
in the text bodies is occupied by the infinitive in the
active voice. The most insignificant as to the frequency
ofusage turned to be constructions “can/could + name”.

The predominance of the passive forms over
active ones is considered to be one of the main char-
acteristics of the scientific discourse texts, because
the absence of the doer of the action can be observed
there. However, it can be seen in our study that the
active voice forms are also quite numerous. This
point is explained by the fact that the objects them-
selves (turbines, electrical circuits, brakes, motors,
etc.) reveal their functioning activity.

The classification of the infinitives entering the
modal constructions according to their lexical mean-
ings demonstrates that the majority of the infinitive
constituents can be referred to common and general
scientific lexical layers, and only a small percent-
age — to terminological one.

As to the modal verb ‘can’ itself, it constantly
remains its modal meaning “physical ability to do
something” in practically all the modal construc-
tions. And only in the models “can be + name” a
new semantic version “probability” appears. But the
amount of such kind of models is so small that these
cases could be negligible.

REFERENCES:
1. Fillmore Ch. Frame semantics and the nature of languageto. Annals of the New York Academy of Sciences:
Conference on the Origin and Development of Language and Speech. New York, 1976. Vol. 280. P. 20-32.



Bunyck 27. Towm 1

2. Miller G. A. Images and Models, Similes and Metaphors. Metaphor and Thought. Cambridge-London:
Cambridge University Press, 1993. P. 357—400.

3. Newman J. Aiming low in linguistics: Low-level generalizations in corpus based research. Proceedings of the
11th International Symposium on Chinese Languages and Linguistics. (Taiwan, Hsinchu May 24, 2008). Taiwan,
Hsinchu: National Chiao Tung University, 2008. P. 50-58.

4. National corpus of the American English. URL: http://corpus.byu.edu/coca (aata 3sepHeHHs: 20.03.2020)

5. National corpus of the British English. URL: http://corpus.byu.edu/bnc (gata 3BepHeHHs: 5.10.2020)

6. Mepebinnic B. I., MypaBuubka M. T1., Japuyk H. . YacTtoTHi cnoBHuku Ta ix BUkopuctaHHs. Knis: HaykoBa
aymka, 1985. 202 c.

7. boboxoyaesa Myxab6at Taxnunu mykomcasum nbopaxom Homi: [lap acocy 3abGOHXOM TOYWKIA Ba aHINCK
(Comparative analysis of nominal phrases: On the material of Tajik and English languages): guc. ... kaHgaH. dounon.
Mnmxo: 10.02.20. 3aboHWMHOCUM MyKOWCaBA-TabpUXid, TUMONOTA, Mykoucasi. [ywar6e, 2000. 126 c.

8. Umarova M. B. Comparative analysis of modal verbs in the English and Uzbek languages. Young scientist.
XepcoH, 2014. No. 7. P. 641-642.

9. NMcmownnsopa Opaymn Cogumk XycycusaTxom rpammaTmkum KOHCTPYKUMAX0 60 debnxom moganii aap 3aboHxoun
ToYvKin Ba aHrnucii (Grammatical features of constructions with modal verbs in Tajik and English): Pecbepat guc. ...
Hom3agn danxou nnm. Nnmxo: 10.02.20 (Abstract dis. ... Ph.D. Sciences: 10.02.20). QywaH6e, 2011. 26 c.

10. Cobup A.M. Tunonoruamn MykoucaBi Ba MyKOMCaBUM CUHTaKCUC Ba COXTOPMU Yymmaun copgaa aap 3aboHxom
CMCTEMAxOM I'YHOTYH (aap acocu 3aboHxou Toqukin Ba aHrmmucii) (Comparative Typology of Syntax and Structure of a
Simple Sentence in Different System Languages (Based on Tajik and English Languages): guc. ... KaHgaH. dounon.
Nnmxo: 10.02.20. 3ab0OHWMHOCUM MyKOMCaBA-TabpUXid, TUMOMOrA, Mykoucasi. [ywante, 2000. 252 c.

11.MansisiH [I. B., Koponesa T. M. Cnocobu BupaxeHHs mMogarnbHUX BiQHOCUH B aHIMINCHKIA Ta yKpaiHCbKil
moBax. Ogeca: OL1Y, 1986. 86 c.

12. Coates J. The semantics of the modal auxiliaries. L. Canberra: Croom Helm, 1993. 246 p.

13. Ney J. W. The modals in English. Journal of English Linguistics. London, 1976. vol. 10. P. 8-20.

14. The Teacher’s Word Book of 30 000 words / edited by E. Thorndike, J. Lordge. New York: Columbia University
Teacher's college press, 1968. 274 p.

15. Oxford Advanced Learner's Dictionary. 7th edition. / edited by A. S. Hornby. Oxford: Oxford University Press,
2005. 1539 p.

16. New Polytechnic dictionary / edited by Ishlinskij A.U. M: Scientific Publishing house GRE, 2000. 656 p.

92



