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PHENOMENA OF POLYSEMY IN VERBAL LEXEMES IN THE TEXTS
OF SCIENTIFIC AND TECHNICAL DISCOURSE
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The article considers the cases of polysemy in the texts of one of the engineering specialties “Acoustics”. The com-
piled text corpus is referred to scientific and technical discourse and is based on the scientific articles taken from the
journals of corresponding field of engineering: Journal of Acoustic Society of America, Journal of the Audio Engineering
Society, Applied Acoustics, IEEE Transactions of Antennae and Propagation, The Journal of the Society of America. The
text corpus consists of 200 thousand tokens. The main methods used are as follows: statistical methods for compila-
tion of probabilistic-statistical modal (frequency dictionary), calculation the verbal units and creating the verb list for the
future research; contextual method for detecting the lexical semantic variants of polysemous verbs functioning in the text
corpus; method of expert assessment — serving the specialists in the field “Acoustics” — in order to correctly choose the
meanings of the verbs; method of consideration of definitions demonstrating the semantic structure of the distinguished
polysemous verbs and fixed in the normative dictionaries Webster’'s and Hornby’s; method of comparison of the units of
semantic structures fixed in the normative dictionaries and their lexical semantic variants met in the real texts. The article
includes some examples of polysemous verbs to demonstrate the principles of comparison. The experiment has showed
that the thesis of some theoreticians about the decrease of semantic structure of words functioning in engineering texts
is not correct enough since although all the meanings of semantic structure are not presented in the analyzed verbs but
according to the facts they acquire the extra meanings which are absent in the dictionary entries. This allows to come to
the conclusions that such facts will promote the further expand of the semantic structures of some words. In addition the
results of the research evidently demonstrate the interaction between the language system and speech units. The experi-
ment has showed a direct proportional relationship between the frequency of a word, its belonging to a definite stratification
layer — commonly used, general scientific and terminological and the presence of polysemy. It appears that the higher the
frequency of use of verbal unit the bigger the probability to become an element of commonly used or general scientific
layers and be polysemous. The terms are usually concentrated in the low frequency zone of the verb list and certainly are
monosemous.

Key words: normative dictionary, frequency of occurrence, stratification layer, probabilistic-statistical model, meaning.

Y cTaTTi po3rnsaaaTbes BUNaaky noniceMii B TEKCTaxX OFHIET 3 TEXHIYHMX crievianbHocTen «AkycTuka». ChopmoBaHui
TEKCTOBWI KOPNYC BiAHOCUTLCS A0 HayKOBO-TEXHIYHOMO AMCKYPCY Ta 6a3yeTbCs Ha HayKOBWUX CTaTTSAX, B3ATUX i3 KypHa-
nie BignosigHoi ranysi TexHiku: Journal of Acoustic Society of America, Journal of Audio Engineering Society, Applied
Acoustics, IEEE Transactions of Antennae Ta Po3nosctogxeHHs1, xypHan ToBapuctea AMepukn. TEKCTOBUIA KOPMYC CKna-
paetbea 3 200 Tuc. cnoBoBxuBaHb. OCHOBHUMUW METOAAMMU, SKi BUKOPUCTOBYIOTBCS, € HACTYMHI: CTaTUCTUYHI MeToaM Ans
CKNaAaHHs iIMOBIPHICHO-CTATUCTUYHOI MoAeni (YaCTOTHOrO CMOBHWKA), PO3paxyHKy Ai€CMiBHUX OAWMHULIL Ta CTBOPEHHS
cnucky aiecnis onst ManbyTHIX OOCMIMKEHb; KOHTEKCTHUA METOL, BUSIBIIEHHSI NIEKCUKO-CEMAHTUYHMX BapiaHTIB (oyHKLiO-
HyBaHHs1 6araTo3Ha4YHUX AiECMiB y TEKCTOBOMY KOPMYCi; METOZA €KCNEePTHOI OLHKM — BUKOPUCTAHHS cnewjianicTiB y ranysi
«AKYCTMKa» — 3 METO NPaBUMbHOIO BUOOPY 3HaYeHb AiEChiB; MeToAMKa po3rnsagy AediHilii, Lo AeMOHCTPYIOTb CeMaH-
TUYHY CTPYKTYpY BuAineHnx 6arato3Ha4yHuMxX giecnis i 3agikCoBaHMX y HOPMATUBHKX crnoBHukax Webster's Ta Hornby's;
METO/, 3iCTaBMeHHs OAMHUL CEMaHTUYHUX CTPYKTYP, 3adikCOBaHMX Y HOPMaTUBHUX CIOBHUKAX, Ta iX NEKCUKO-CEMaHTUNY-
HWX BapiaHTiB, L0 3yCTPi4alTLCA B peanbHMX TeKCTax. Y CTaTTi HaBefeHO Kinbka npvknagis 6arato3HaqHux giecnis ons
OEeMOHCTpaLii NPMHUMNIB NOPIBHSAHHSA. EKCNnepuMeHT nokasas, Lo Te3a AesKUX TEOPETHKIB NPO 3MEHLLIEHHS CEMaHTUYHOI
CTPYKTYpW CAiB, WO PYHKLIOHYIOTb B TEXHIYHUX TEKCTaX, € HEQOCTaTHLO KOPEKTHOH, OCKIfNbKM X04a B aHanisoBaHux giec-
noBax He NpeaACTaBneHi BCi 3HAYEHHA CEMaHTUYHOI CTPYKTYpH, ane 3a )akToM BOHM HabyBatoTb 4OAATKOBOIO 3HaYeHHS,
AKUX HEMae B CMOBHUKOBWX cTaTTax. Lle gossonse aiiT BUCHOBKY, LLO Taki hakTv CnpusTUMYTb nofdarnblwioMy po3Lum-
PEHHIO CEMAHTUYHMX CTPYKTYP B AediHiuiax geskux cnis. Kpim Toro, pesynsrati OOCHIMKEHHS HA0YHO OEMOHCTPYHOTh
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B3aEMOZit0 MOBHOI CUCTEMU Ta MOBIEHHMX OAUHULL. EKCneprMeHT nokasas NpsiMO NPOMOPLiNHY 3anexXHiCTb MiX 4acToT-
HICTIO CNOBa, NOro NPUHANEXHICTIO 40 NEBHOTO LWapy cTpaTudikalii — 3aranbHOBXWBAHOrO, 3arasibHOHayKOBOrO Ta TEpMi-
HOSOTYHOIO Ta HasIBHICTIO noniceMii. BUaBnsaeTbes, WO YvMM BuLLa YacToTa BXUBaHHA BepbanbHOI ognHuui, Tum BinbLua
110ro MMOBIPHICTb CTaTU eNeMEHTOM 3arasibHOBXMBaHMX abo 3aranbHOHaykoBMX NnacTiB i ByTn 6arato3HauHo. TepMiHu
3a3BuUYal 30cepeskeHi B HU3bKOYaCTOTHIM 30HI CNNCKY AiecniB i, 3BU4aniHO, OOHO3HAYHI.

Knio4yoBi cnoBa: HOpMaTMBHUIA CAIOBHUK, YacToTa 3yCTpivanibHOCTI, CTpaTUiKaLinHWiA wap, iMOBiIpHICHO-CTaTUCTNYHA

MoZefb, 3HaYEHHS.

Statement of problem. Literature review.
Until recently, research dealing with linguistic units
that were the part of the language system was a
subject of many linguistic schools and directions,
considering mainly artistic and journalistic subjects,
the vocabulary of which is reflected in standard
normative dictionaries (for example, Webster’s [1],
Hornby’s [2] dictionaries). The functional aspect, the
analysis of speech units implemented in text corpora,
remained little studied.

Nowadays there is a real upsurge in the study of
corpus linguistics, which is devoted not only to the
accumulation of textual sets for creation of national
languages, but also to the analysis of linguistic units
functioning in texts. This also applies to such a huge
array of texts as the languages of science and technol-
ogy that are part of the scientific and technical type of
discourse [3; 4].

Despite the huge variety of topics that the mod-
ern generation of linguists is developing, semantics
is not very popular. In our opinion, the reason for this
situation is the complexity of the issue. The need to
use contextual analysis — one of the most labour-in-
tensive among linguistic methods — has led to the fact
that linguists prefer to develop topics related to sta-
tistical calculations of various objects of speech [5; 6;
7] or describe the problems of word-formation typol-
ogy [8], etc. We can mention only a few studies that
are closely related to the semantics of speech [9; 10;
11]. Therefore, this work is quite timely.

Goal of the article. The subject of the article is
the text corpus of the specialty “Acoustics”. The texts
of this specialty have not been considered yet as a
topic of study, and our probabilistic-statistical model
(frequency dictionary) created on the basis of the
texts of this specialty is the only lexicographic object
in which the units are recorded that help describe the
phenomena and processes of acoustics. The material
for the text corpus was scientific articles published
in journals in the USA and Great Britain on this
specialty: Journal of Acoustic Society of America,
Journal of the Audio Engineering Society, Applied
Acoustics, IEEE Transactions of Antennae and
Propagation, The Journal of the Society of America.
The text corpus consisted of 200 thousand tokens.

The main units of analysis is a class of verbs, for
which a list of verbs was selected from the frequency
dictionary.
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Thus to achieve the goal mentioned it was neces-
sary to solve the following tasks:

1) to compile a semantic space, on the basis of
which a text corpus is subsequently formed, for this
purpose specialists-experts in the field of “Acoustics”
were involved;

2) using the semantic space to select the appropri-
ate texts from scientific articles in this field of tech-
nology, which can form the future text corpus;

3) with the help of statistical analysis and count-
ing techniques, create a probabilistic-statistical
model (frequency dictionary or list) that reflects the
entire vocabulary of this specialty;

4) to extract a list of verbs from the frequency dic-
tionary for further consideration of their characteris-
tics of polysemy;

5) to compare the semantic structure of polyse-
mous verbs presented in the definitions of normative
dictionaries and general literary explanatory (nor-
mative) dictionaries in abstraction from their actual
use [1; 2] with the lexical semantic variants of poly-
semous verbs recorded in the texts of the specialty
“Acoustics”.

Base material. The main thesis put forward in
the article: there is a direct proportional relation-
ship between the frequency of a word, its belonging
to one or another stratification layer — commonly
used, general scientific or terminological — and its
polysemy.

When compiling a frequency dictionary, the poly-
semy of verbal lexical units functioning in the texts
of the specialty “Acoustics” was determined 1) using
contextual analysis in the process of examining the
texts related to the mentioned subject area; 2) using
normative dictionaries; 3) by the method of expert
assessment, i.e. consultations with specialists dealing
with acoustics.

In lexicography in order to determine the bound-
ary of a polysemantic word, the definition of its main
or central meaning is of great importance, therefore,
in dictionary entries, the first meaning of a word is
always the main one. The main meaning, around
which the remaining minor meanings are grouped,
reveals the semantic potential of a polysemantic
word and determines the boundaries of its semantic
structure. The minor meanings of a word constantly
change in the process of human language practice,
while it acquires new meanings or variants of mean-
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ings, which, however, do not go beyond the limits of
its semantic potential.

The scientific and technical discourse texts are
supposed to be characterized by the absence or
extreme limitation of polysemy. However a signifi-
cant array of polysemous verbs was identified in the
“Acoustics” text corpus. Moreover, the article will
present the verbal units that are used in meanings not
registered in the standard dictionaries.

The analysis demonstrates that there is a direct
relationship between the polysemy of verbs, the fre-
quency of their use and belonging to a certain strati-
fication layer. Thus verbs located mainly in the high-
frequency zone of the dictionary (in the frequency
range 900 ... 11) and belonging to the commonly
used layer of vocabulary have two or three mean-
ings in terms of expression; verbs of the middle fre-
quency zone (in the range of 253 ... 10) are included
in the general scientific layer, and the polysemy of
these verbs is characterized by the relationship of
the plane of content and the plane of expression
as 1:2; terms have only 10 units with an ambigu-
ous relationship between the content plan and the
expression plan, and most of them are concentrated
in the low-frequency zone of the “Acoustics” dic-
tionary and, accordingly, in the low-frequency zone
of the list of verbs.

The examples of comparison of the semantic
structures of polysemantic verbs presented in nor-
mative dictionaries [1; 2] with the lexical semantic
variants of verbs functioning in the text corpus and
reflected in the frequency dictionary “Acoustics”
give an idea of the peculiarities of the polysemantic
verbs functioning in this specialty texts.

For example, the verb ‘provide’ (F =253) belongs
to the general scientific layer of vocabulary. There
are three meanings in Webster’s Dictionary:

— “to take precautionary measures’ —
3aII00KHHUX 3aXO0/IiB;

“to make a provise or stipulation”
00roBOPIOBATH;

— “to supply what is needed for sustenance or sup-
port” — 3abe3nedyBaTu 3ac00aMu 1151 iICHYBaHHSI.

Hornby’s dictionary also gives three meanings of
the verb ‘provide’, but the order is different:

— “make ready, do what is necessary” — 3abe3mne-
qyBaTH, yTPUMYBATH;

— “give, supply (what is needed, esp, what a per-
son needs in order to live)” — HagaBaTH, JaBaTH;

— “stipulate” — 0GTOBOpIOBATH.

If we take into account only the order of meanings
in dictionary entries, it is difficult to conclude which
meaning is the main one. In the “Acoustics” text
corpus, the verb ‘provide’ has two meanings:

BXHUTHU
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—  “give, supply what s
smth.” — 3a0e3mnedyBary;

“give smb. an opportunity to determine
smth.” — naBatu MOXJIMBICT BHU3HAUUTHU 110Ch. For
example, [12]:

“The experimental program was conducted as
part of the investigation to provide corroboration of
the nearfield technique” — ExcriepemeHTanbpHa mpo-
rpaMa MpoBOAMJIACS SK YaCTUHA JOCIIPKEHHS, 00
3a0€3MMeUUTH MiATBEPPKEHHS MOXKIIUBOCTEH METOILY
y OIMKHBOMY TIOJI;

“The transducers were driven 180 out of phase to
provide the dipole response” — IlepetBoproBaui Oy
posropuyTi Ha 180 mo a3z, mod AaATH MOXKIUBICTH
BU3HAYUTH/BUMIPSATH/XapaKTEePUCTUKY AMUIIONSL.

The example shows that in the texts “Acoustics” a
meaning is identified that is not registered in the dic-
tionary entries of the normative dictionaries used —
“give smb. an opportunity to determine smth.”. This
indicates the beginning of the expansion of the
semantic structure of the word ‘provide’.

The frequency characteristics of the meanings
recorded in the frequency dictionary “Acoustics”
indicate the paramount importance of the meaning
“give, supply what is needed for smth”. Taking into
account the semantic and frequency properties of the
meanings of the verb ‘provide’, implemented in the
texts “Acoustics”, we can conclude that this particu-
lar meaning of the verb in the next corpus under study
is the main one, and this fact may affect changes in
the dictionary definitions of the verb ‘provide’ in the
normative dictionaries and thereby on the language
system itself.

An analysis of the meanings of polysemantic
verbs has showed that in the normative dictionaries
used for comparison analysis the meanings related
to the common layer lexemes are presented first, and
only then — the specialized ones. For example, the
dictionary definition in Webster’s gives the following
meanings for the verb ‘rear’: “to erect by building”;
“to raise upright”; “to breed or raise (an animal) for
use or mark”; “to cause (a horse) to rise up on the
hind legs.”

In all likelihood the first and second mean-
ings can be used in any area, while the third and
fourth ones serve a special field of activity (pref-
erably animal science or animal husbandry). In
the “Acoustics” text corpus the verb “rear” (its
frequency of use is F=28), functioning along with
general literary meanings recorded in the normative
dictionaries, for example, “to erect by building” —
migiiMaTy; “to raise upright” — copymxysaru, per-
forms a function of term. The lexical verbal unit
‘rear’ acquires a status of verb-term only as a unit

needed  for
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of the “Acoustics” terminology system, i.e. among
other specialty terms.

One more example of polysemy, which is imple-
mented in the “Acoustics” text corpus. The verb
‘transform’ functions with a fairly high frequency
of use (F = 175). In the specialty “Acoustics” it was
referred to general scientific layer of vocabulary
with the meaning ‘change in composition’ — mepe-
TBOptoBatH. There are three meanings registered in
Webster’s dictionary:

— “change in composition or structure”;

— “subject the mathematical transformation”,;

— “change (a current) in potential (as from high
voltage to low) or in type (as from alternating to
direct)”.

As we can see the first meaning is more general,
neutral; the second and third are specific to certain
branches of science and technology: the second is for
mathematics, the third is for physics and electrical
engineering.

Conclusions. Thus when comparing the diction-
ary definitions of the normative literary dictionar-
ies [1, 2], which represent the semantic structure
of words, and the lexical semantic variants of the
same words included in the specialty “Acoustics”
frequency dictionary, we can conclude that in the
former, based on the cliches of colloquial speech
and the language of fiction, many meanings of
words remain unclear, their use is based on the
interaction of team members or the originality of
the author’s style, and sometimes the ambiguity is
not removed not only by the micro, but also by
the macro context. In the entries of these dictionar-
ies, as a rule, the main meaning that determines the
semantic capabilities of a word, and at the same
time its connection with the concept it denotes, is
not highlighted or is not clearly highlighted. When
determining the main central meaning in the nor-
mative dictionaries, the emphasis is usually placed
on the origin of the units.

As for the frequency dictionary “Acoustics”, lexi-
cal semantic variants are subjected to the regularity
of functioning of text units of the specific scientific
discipline being studied. This is associated with an
accurate and systematic presentation of scientific
issues in order to present new research results, proof
of certain hypothesis, theories, and arguments. The
linguistic material analysis shows that the main
meaning is determined by the use of a word, and not
by its origin. Basic meanings, as a rule, are the most
frequent, and their place in a dictionary entry depends
on belonging to a particular stratification layer.

We can come to the conclusion that when study-
ing the semantic structure of polysemous words, one
cannot rely only on normative dictionaries, because
the meanings of words are empirically derived from
linguistic material in them. They do not provide a
complete set of meanings of polysemantic words,
since they deal with isolated units of language. It is
possible to understand the meaning of a word only by
analyzing its functioning in speech.

The verbal units presented as examples confirm
the assumption made at the beginning of the article
about the close interrelation between the frequency of
use of a verb, its assignment to a certain stratification
layer and the presence of polysemy. We have deter-
mined that verbs with a high frequency of use in the
text corpus are usually units of the commonly used
layer of vocabulary and are polysemantic. Verbs with
an average frequency of use belong to the general sci-
entific layer and are characterized by a much smaller
number of lexical-semantic variants. Terms usually
have, firstly, a very low frequency of occurrence in
the texts, and secondly, they are almost always mon-
osemantic since by their nature they can denote only
one exact concept in the system of concepts of a par-
ticular specialty.

Further research will be presumably related to the
definition of polysemy of other parts of speech found
in the “Acoustics” text corpus.
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