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Abstract. The article presents the methods and results of the study that investigated
the use of terminology in textbooks for secondary schools in Russia. The data were
taken from a full-text DIY corpus of 207 textbooks for grades 5-11. The toolkit
included models trained with the Word2Vec algorithms driven by the ideas of
distributional semantics. The models were used to improve traditional automatic term
extraction based on word frequency statistics. Numerical representation of word
collocation patterns and their semantic similarity enabled the following: more effective
automatic term extraction with a clear dividing line between terminology per se and
high-frequency common words; comparative analysis of inventory and functioning of
terms in textbooks for different school subjects and grades; analysis of the dynamics of
new terms entering educational and methodological complexes and insights into
terminological relations between textbooks for different grades. The study included
another DIY corpus compiled of scholarly articles across the subjects taught at school.
It was used to identify differences in term use in textbooks and scholarly texts as well
as in non-specific and popular science contexts. The latter was facilitated by the
RusVectorés word embedding model. The comprehensive analysis identified some
patterns in term functioning relevant for particular school subjects or groups of
subjects. The results were evaluated in view of the theory of text complexity, teaching
methodology and didactics. The study found some contradictions between the
expected and real text complexity. It also showed certain discrepancy between text
complexity and basic didactic principles.

Keywords: Term; Terminology; School textbook; Text complexity; Word frequency;
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Nudopmanus 00 mcroyHukax (puHaHncupoBaHusa WM rpanrtax: lccienosanue
BBINOJIHEHO Npy (prHaHCcoBOM nozepxke POOU B pamkax HayyHoro mpoekra Ne 19-
29-14032 mk «M3yueHHe TEpMUHOJIOTMYECKUX TOACUCTEM COBPEMEHHBIX IIKOJIBHBIX
Yy4eOHMKOB Ha PYCCKOM SI3bIKE C TIOMOIIBIO MOJENeH aHalan3a CEMaHTHKHU
€CTECTBEHHBIX s13bIk0B Word2Vec 1 HEHPOHHBIX ceTei».

AnHoTanus. B cTarbe M3maraloTcs METONIBI U PEe3yNdbTaThl aHAIH3a YHOTpPEeOIeHUS
TEPMHUHOJIOTHUYECKON JIEKCUKH B COBPEMEHHBIX IIKOJIBHBIX y4eOHHKAX Ha PYCCKOM
a3pike.  OCHOBHBIM  MaTepHaiOM  HUCCJIEAOBAHMS  SIBISETCA  CO3JIaHHBIN
MCCIIeIOBAaTEILCKUA KOPITYC, BKIIFOUArOMUi TeKCThl 207 y4eOHUKOB ¢ 5-T0 mo 11-i
kimacc mo 21 mKombHOM auctuiuinHe. TpaJulMOHHBIA CIMOCOO aBTOMATHYECKOTO
W3BJICUEHUSI TEPMHUHOB, OCHOBAaHHBI Ha CTAaTUCTUYCCKHUX IMOKA3ATEIAX YaCTOTHOCTH
CIIOBOYNOTPEOICHHSI, TPEAIaraeTcsi yCOBEPIICHCTBOBATh C IOMOIIBIO CO3/IaHUS
Mozenel, o0yueHHbIX 1mo ainroputmMam Word2Vec, B OCHOBE KOTOPBIX JIKAT UICH
TUCTpUOYTUBHOM ceMaHTHKHU. [IpuMeHeHHWe HTHX AalfOPUTMOB, BBIPAXKAIOIIEE B
YUCJIOBOM IMPEACTABICHUN COYETAEMOCTHOE IIOBEICHHE CIIOB U COOTBETCTBEHHO
CTEMEeHb HMX CEMAaHTHYECKOW ONM30CTH, TIO3BOJMIIO: B CYHIECTBEHHOH Mepe
YCTPOXUTH PE3yIbTaThl aBTOMAaTHYECKOTO BBIJCIICHUS TEPMUHOB, OTTPAHUYMBASI OT
HUX  BBICOKOYACTOTHBIE  HETEPMUHOJIOTMYECKHE  E€AMHMIIBI,  OCYLIECTBUTH
COTIOCTAaBUTEIBHYIO XapaKTEPUCTHUKYy COCTaBa U YIOTPEOJICHHS TEPMHUHOB B
ydeOHUKaX IO pa3HBIM TpeaMeTaM H  pa3HbIX  CTyleHed  oOy4eHws;
MIPOAHAIN3UPOBATH AUHAMHUKY IOINOJIHEHUS TEPMUHOJIOTMYECKUX CHCTEM BHYTPH
y4e0HO-METOANYECKINX KOMIUIEKCOB M OXapaKTepPH30BaTh TEPMHUHOJIOTHYECKHUE
B3aMMOCBS3M MEXJy Y4YyeOHMKaMH [UIs OTHENbHBIX KiaccoB. [lpu momoru
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CIIELMAJIBHO CO3JAHHOI0 KOPIlyCca Hay4HBIX CTaTey IO TEM AUCLUIUIMHAM, KOTOpPbIE
COOTBETCTBYIOT HIpPEAMETaM IIKOJBHOIO OOy4eHHUs, ObUIM BBISABIEHBI pasvyus B
yNnoTpeOJeHUH TEPMUHOB B IIKOJIBHOM M HaydyHOW cdepax, a Takke (C
UCMOJIb30BAaHUEM  JUCTPUOYTUBHO-CEMAHTUYECKOM  MOJENH, IPeloCTaBIsIeMON
pecypcom RusVectdrés) B cdepe oOmeynorpeOUTensHON W HAYYHO-MOMYIISIPHOU
peun. [lyig Kax1oro M3 OTMEUYEHHBIX acleKTOB aHalu3a OOHapy)KEHbl 3HAUMMbIE
NpPU3HAKKU B (PyHKIIMOHMPOBAHUU TEPMHUHOB, CBOMCTBEHHBIC OTACIHHBIM IIKOJIHHBIM
JUCLMIUINHAM WIX uX rpynnam. [lomydeHHble pe3yabTraTsl OLCHUBAJIUCH B TOM YUCIIE
B CBETC IIOJOXEHUH TEOPHM CIIO)KHOCTH TEKCTa M IPUHLUIOB IJUIAKTUKH H
MeTOMKU. OTMEYEHbI, B YaCTHOCTH, CIydau IPOTHBOPEUUS MEXKIY I10Ka3aTEIAMU
CJIOKHOCTH TEKCTa M €ro IMPEeAIoyiaracMoil TPyOHOCTH, a TaKKe€ HEOIHO3HAYHBIN
XapakTep B3aUMOJECHCTBUSA MEPHI CIIOKHOCTH TEKCTA C KIKOUEBBIMU AUIAKTUYECKUMU
HavaJlaMU.

Karwuesbie ciaoBa: Tepmun; Tepmunonorus; IlkonpHblll yueOHMK; CIOXHOCTH
TekcTa; YacTtoTHOCTH clioBa; BekropHoe mpexacrarienue; Word2Vec; Heliponnas
CeTh

Nudopmanus s ourupoBanusa:  Monaxos C. .,  Typuanenko B. B.,
Yepnakos /[. H. IlIkonpHbI y4eOHBI TEKCT B AacleKTe TEPMUHOYHOTPEOICHHUS:
KOpIyCHbIN aHanu3 // Hayunblil pe3ynbratr. Borpochl TeopeTnyeckoi U MpUKiIaHOMN
muareuctuku. 2023. T. 9. Ne 1. C. 27-49. DOI: 10.18413/2313-8912-2023-9-1-0-3

1. Introduction

Russian terminology science is rich in
history and scope, however, functioning of
terms in school textbooks is still under-
scrutinized. The V. A. Tatarinov
Comprehensive  Encyclopedic  Dictionary
(Tatarinov, 2006) that embraces all possible
advances in Soviet and Russian terminology
science says nothing about the wuse of
terminology in  school-related  textual
contexts. At the same time, terms are used in
school textbooks in thousands to reflect a
system of scientific concepts. This makes the
reported study relevant as a theoretical
contribution to terminology science and
research exploring didactic, social, and
cultural issues. The study aimed to fill the gap
in terminology science with the tools of
corpus and computational linguistics that
facilitate effective processing of big data.

Approaches to term extraction from
large corpora vary (Korkontzelos, Ananiadou,
2014; Stepanova, 2017), however, top among
them is the statistical approach that dates back
to the 1960s (Piotrovskij, Yastrebova, 1969).
This approach is based on the assumption that
terms are considerably more frequent in
specialized texts than in general texts. Thus,

the algorithm compares word frequency in the
target corpus meant for term extraction with
that in the reference corpus generally
representing a collection of non-specialized
text (Kilgarriff et al., 2014). As the results of
traditional statistical approach to term
extraction are still not satisfactory (Cabré
etal., 2001), researchers are looking for
options to improve its effectiveness with other
methods (Mitrofanova and Zakharov, 2009;
Lukashevich and Logachev, 2010; Nokel,
2012). We believe that a considerable
improvement in automatic term extraction
may be achieved through the use of the
Word2Vec algorithms (continuous-bag-of-
words (CBOW) and skip-gram). The
algorithms follow the underlying idea of
distributional semantics: the meaning of a
word is derived from its lexical context, while
mathematically it is represented as a sum of
occurrences of the word in various contexts
(Rohde et al., 2006; Jones, Mewhort, 2007;
Durda and Buchananan, 2008; Turney and
Pantel, 2010). Word embedding models
trained with the Word2Vec algorithms use
vector representations to measure the
semantic similarity of words (Mikolov et al.,
2013a; Mikolov et al., 2013b; Levy and
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Goldberg, 2014; Brownlee, 2017). They have
been gaining momentum in the recent decade;
however, we have found no evidence of their
application to explore the terminology of
school textbooks. The major advantage of the
proposed methodology is that it allows to
track the behavior of semantically related
groups of terms. This, in turn, opens up an
opportunity to explore term functioning in
view of its key property, i.e., its relation to a
particular terminology system (Lejchik, 2007:
98-129).

The study outcomes, i.e., the
stratification of terminology obtained from
school textbooks with the help of corpus and
computational linguistics, may also speak to
the theory of text complexity. Complexity
theory is witnessing an extensive use of
automatic text processing and analysis tools;
see reviews in (Solovyev et al., 2022;
Solnyshkina et al., 2022) and examples of
relevant studies in (Flor et al., 2013; Iomdin
and Morozov, 2021; Glazkova et al., 2021;
Sharoff, 2022). These methods are used to
measure the complexity of various
educational texts — a major focus of
complexity studies. See, for example, a study
investigating the complexity of textbooks
with evidence taken from text corpora
(Solovyev et al., 2018; Martynova et al.,
2020).

Terminology is considered one of the
lexical indicators of text complexity
(Shpakovsky, 2007). By their nature, terms
increase text complexity due to a number of
factors. First, beyond the boundaries of
specialized texts, terms are generally low-
frequency words. It is commonly assumed
that a high rate of low-frequency words
increases text complexity. The assumption has
been proved by recent cutting-edge research
(Laposhina et al., 2022). Second, despite their
reference to specific real objects, terms lean
towards conceptual abstraction (Tatarinov,
2006: 231-234). This makes a text more
abstract and, hence, more complex
(Schwanenflugel, 1991; Fisher et al., 2016).
Third, terms, as a rule, have a complex
semantics which is unlikely to be familiar to

laymen (Mikk, 1981: 65). Semantic
complexity is difficult to measure formally
(Morozov and lomdin, 2019). However, it
should be borne in mind that terms, as part of
a textbook, are the words that are supposed to
become known. This is the reason why it is
fair to describe them as “unknown”.

When it comes to textbooks or
educational and methodological complexes, it
is important to keep in mind the dichotomy
found in complexity studies: absolute vs.
relative text complexity. The former is a total
of its objective features, while the latter
depends on external factors, namely, cognitive
abilities of the reader (Solnyshkina and
Kiselnikov, 2015: 86-87; Solnyshkina et al.,
2022: 20). High frequency of terms increases
text complexity, however, their regular
occurrence in a textbook reduces it (Mikk,
1981: 67). The same passage containing terms
that are supposed to be mastered is likely to
be perceived as more or less difficult
depending on its position at the beginning or
at the end of the text, respectively. This is due
to the knowledge and certain familiarity with
terminology that students accumulate over the
course of study.

As  regards  didactics, textbook
complexity and difficulty are subject to the
dichotomy of didactic principles, i.e.,
scientificity and  comprehensibility. A
textbook should be in line with state of the art
in science and research. This, inter alia,
includes terminology which makes an
educational text inevitably complex. While
being complex, a textbook should be
comprehendible. A failure to observe these
principles affects educational effectiveness of
a textbook.

2. Materials and methods

2.1. Development of target corpora

The reported study included several
stages. Among them is the development of
research/target corpora, their vectorization,
and data clustering.

The priority task was to develop a target
corpora of school textbooks. The corpus
included 207 textbooks for grades 5-11
published by Prosveshcheniye Publishers. The
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research team obtained a permission from the
publisher to use their texts for research
purposes. The corpus was compiled in 2020.
As of 2020, all the indexed textbooks were
approved for the use at schools by the
Ministry of Education of Russia. The corpus
was developed in several stages: scanning,
OCR, processing to delete non-letter and
punctuation symbols and harmonize the letter
case. Special software was used for POS
tagging and lemmatization. The corpus totaled
a little more than 13 965 000 words. It was
then split into subcorpora matching school
subjects (a total of 21 subjects): Algebra
(18 textbooks; 1 144 089 words), Astronomy
(2; 89 574), Biology (21; 1 125 648), General
History and History of Russia (15; 973 498),
Geography (8; 512173), Geometry (8;
370 054), Natural Science (2; 158 665),
Visual Arts (8; 283 608), Computer Science
(6; 284 683), Literature (18; 3939 054),
Mathematics (10; 525 035), Mathematical
Analysis (14; 1134 786), History of World
Art (2; 33 130), Music (4; 76 241), Social
Science (12; 505 822), Law (2; 171 349),
Russian Language (18; 1131 575), Arts and
Crafts (4; 163 574), Physics (15; 1 098 625),
Physical Education (7; 301 371), Chemistry
(13; 543 283). Then, every subject-specific
subcorpus was further split by school grade.
As  textbook  terminology = was
investigated comparatively, the reported study
needed another research corpus (see Section
3.2 below). This corpus included relevant
scholarly articles selected according to a set
of principles. We chose articles published in
the period from 2016 to 2021 in high-citation
wide-scope journals. Each subject area was
covered with 2-5journals. The share of
articles from each of the journals was
determined by the journal citation index. The
corpus included titles, abstracts, and the main
body of articles and reports published in key
journal sections. For example, out of 100 plus
journals in geography indexed in the Russian
Index of Science Citation, we only selected
three wide-scope journals with strong citation
rates: Geography and Natural Resources;
Moscow  University  Bulletin.  Series 5,

Geography; Proceedings of the Russian
Academy of Sciences, Geography Series. The
journals have similar average citation rate of
8.51, 9.72, and 9.00, respectively. For this
reason, their share in the corpus was almost
equal and accounted for 50, 46 and 40
articles, respectively (136 articles in total).
The corpus of scholarly articles was split into
subcorpora. On the whole, they match the
subcorpora of school textbooks. The
exceptions are few: the corpora of scholarly
articles did not include the textbook
subcorpora in Natural Science and Arts and
Crafts; the school subcorpora in Mathematics,
Algebra, Geometry, and Mathematical
Analysis corresponded to a single subcorpus
of scholarly articles called Mathematics. The
same is true for the Visual Arts and History of
World Art textbook  subcorpora that
corresponded to the Art scholarly subcorpus.
The processing of texts for the corpus of
scholarly articles followed the same stages as
that for the textbook corpus. The size of each
subcorpus of scholarly articles was no less
than 75% the size of the corresponding
thematic subcorpus of school textbooks. E.g.,
the size of the Geography subcorpus was,
respectively, 434000 words and about
512 000 words for the scholarly and textbook
corpus; Biology 853 000 words and about
1126 000 words; History about 902 000
words and about 973 000 words. The corpus
of scholarly articles totaled about 10 795 500
words.

Once the corpora were ready, they were
uploaded on the Sketch Engine at
https://www.sketchengine.eu. The platform
was used for automatic extraction of term
candidates based on the comparative analysis
of word frequency in target and reference
corpora (see above for details). The reference
corpus was the Russian Web 2011 Sample
(ruTenTenl1), available in the Sketch Engine
and containing over 900 million word uses
from Russian-language Internet texts.

2.2. Automatic term extraction and
consequent data vectorization

One-word and multi-word  term
candidates followed different extraction
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algorithms. The keyness score was calculated
for every one-word lexical unit with the
minimum frequency threshold of three
according to the formula ((Lt * 1,000,000 /
Ct) +1) / ((Lr * 1,000,000 / Cr) +1), where Lt
is the word frequency in the target corpus, Ct
the total number of tokens in the target
corpus, Lr the word frequency in the reference
corpus, Cr the total number of tokens in the
reference corpus. A one-word lexical unit
became a term candidate if the keyness score
was higher than 1. Let us compare, as an
example, the keyness score for the words
from different subcorpora of the textbook
corpus. The Algebra subcorpus (grades 7-9):
MHO2OUJIEH (polynomial) — 743.2,
muoocumens (multiplier) — 380.4, napabona
(parabola) — 322.3; the Russian Language
subcorpus  (grade 5):  cywecmeumenvroe
(noun) — 479.4, naoeixc (case) — 2314,
anmonum (antonym) — 170.4; the Biology
subcorpus (grade 9): ¢omocunmes
(photosynthesis) —  562.3,  genomun
(phenotype) — 66.1, yumonnazma (cytoplasm)
— 11.2; the Chemistry subcorpus in the corpus

of  scholarly articles:  maxpomonexyna
(macromolecule) —  306.5, aocopbyus
(adsorption) — 103.042, noaumepuzayus
(polymerization) — 67.9; the Astronomy
subcorpus: nomyocs (semiaxis) — 197.4,
eanakmuka (galaxy) — 94.6, yegeuowv

(Cepheids) — 31.3.

The extraction of multi-word term
candidates was in two stages. First, we
identified word combinations with the
minimum frequency threshold of three that
had positive Log-Dice scores. This was
calculated according to the formula 14 +
log2(IXNY)) / (IX| + |Y])), where |X| is the
absolute frequency of the first item in the
word combination in the subcorpus, [Y| the
absolute frequency of the second item in the
word combination in the subcorpus, and
|IXNY| the absolute frequency of the word
combination in the subcorpus. Once the term
candidates were selected, their keyness score
was calculated according to the above
formula. Let us compare, as an example, the
keyness score for the collocations from

different subcorpora of the textbook corpus.
The Algebra Subcorpus (grades 7-9): epagux
¢ynkyuu  (function  graph) —  725.9,
Hamypanvroe yucno (natural number) — 200.9,
nuneunas @yukyusa (linear function) — 97.6;
the Russian language subcorpus (grade 5):
yacmv peuu (part of speech) — 428.2,
eouncmeennoe uucno (singular number) —
222.4, npoweowee epems (past tense) — 76.1;
the Biology subcorpus (grade 9): 6ecnonoe
pasmnodicenue (asexual reproduction) — 240.4,
nuwesas yenv (food chain) — 190.9, cennas
unocenepusi (genetic engineering) — 67.0; the
Chemistry subcorpus of the corpus of
scholarly articles: oanemenmnovui  ananus
(elemental analysis) — 145.0, peakyuonuas
macca (reacting mass) — 75.4, oygephuli
pacmsop (buffer solution) — 65.7; the
Astronomy subcorpus: xpacHoe cmeujenue
(red shift) — 120.4, ovipa Jlokmana (Lockman
Hole) —81.0, conneunsiii semep (solar wind) —
51.2.

The obtained lists of one-word and
multi-word terms were sorted in discerning
order from the highest to the lowest keyness
score. Further processing was made for the
first 1 000 terms from the textbook corpus
and the first 2 000 terms from the corpus of
scholarly articles.

One of the key challenges of the
proposed framework is the identification in
the obtained word lists of terms per se and
non-terms that show term-like behavior in the
textbook corpus, i.e., have high frequency in
the target corpus and low frequency in the
reference corpus. Here and in what follows
such units will be referred to as pseudoterms.
This designation is conventional since
automatic delineation between terms and
pseudoterms may end up labelling some of
the terms per se as pseudoterms.

To optimize the obtained results, we
used the Word2Vec algorithms. They
facilitated vectorization of target corpora as
well as development and training of word
embedding models. The models, in turn, were
used to identify the degree of syntagmatic
similarity among automatically extracted
terms in each of the DIY subcorpora. Each
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subcorpus had two models. One was used for
one-word terms, the other for multi-word
terms (bigrams and trigrams). The training of
models involved the following stages:
1) frequency analysis for each word in the
corpus; 2) frequency-based sorting, rare
words deleted; 3) Huffman binary tree coding
to reduce computational complexity of the
algorithm; 4) vectorization of every single
word of the corpus. Vectors show the number
of cases a given word occurs in the same
context window with other high-frequency
words from a given corpus. The context
window indicates the maximum range
between the target and the predicted word in a
sentence; 5) using the obtained vectors as an
input for a feedforward neural network. The
neural network was trained to predict the
context by a target word or predict a word by
a target context.

Vector representation of words is a tool
to evaluate semantic similarity of any pair of
words through calculating the cosine measure
between their vectors. We calculated the
cosine similarity CS =u * v / (||u|| * ||v||) for
each word pair. CS was within the range [0,1],
where 1 denotes the identity of vectors, i.e.,
identical contexts of target words implying
their semantic similarity; and 0 denotes vector
orthogonality, implying a lack of common
contexts and, hence, common semes.
Compare, as an example, cosine similarity of
two pairs of words in the Russian Language
subcorpus textbook: cygguxc (suffix) and
oxonuanue (ending) — 0.80; cyghgpuxc (suftix)
and epywa (pear) — 0.18.

The results of vectorization were used
to enhance the effectiveness of automatic term
extraction. This was done in two ways
depending on the target corpus (textbooks or
scholarly articles). The reason behind this
differentiation is the different nature of texts
in each of the corpora — the corpus of
scholarly articles is more consistent lexically
and structurally.

Semantic mapping was chosen for terms
extracted from the textbook corpus. The
subcorpus-related maps of term candidate
distribution in trained word embedding

models were built wusing t-distributed
stochastic neighbor embedding (t-SNE). For
visualization, the maps were projected onto a
two-dimensional plane from high-dimensional
vector space. See examples in Figures 1-2.

We assumed a high probability of black
spots on the map denoting clusters with small
cosine distance of terms per se. Pseudoterms,
on the opposite, were expected to be scattered
across the rest of the map. K-means were
calculated to cluster the points in the plane by
their coordinates. Each of the obtained
clusters was labeled as either containing terms
or pseudoterms. Each semantic map had about
20 clusters and all available points were
distributed across them. The following factors
were accounted for in cluster labelling:
1) specific share of words that occur within
the cluster as independent words or as part of
bigrams or trigrams. Assumingly,
terminology-rich clusters have a higher word
recurrence; 2) specific share of multi-word
lexical units within a cluster. It is assumed
that terminology-rich clusters have more
multi-word units as automatic term extraction
1s more effective with multi-word candidates;
3) specific share of term candidates within the
cluster that match the terminology used in the
Federal State Educational Standards of
Russia. It is assumed that terminology-rich
clusters have more such matches. Taking into
account the outlined factors, we calculated a
single metric varying from 1 to 7 200 for each
cluster with a high probability of a cluster to
contain terms or pseudoterms, respectively.
As an example, compare the obtained lists of
terms for different subcorpora. The Russian
Language subcorpus (grade 9) with the metric
equaling  1:  pycckuu _szwik  (Russian
language), cummaxcuc (syntax), ¢honemuxa
(phonetics), opgoepaghus  (orthography),
ucmopus_szoik  (history language), croso
(word), wueonoeusm (neologism), mopghema
(morpheme),  smumonocuss  (etymology),
cmapocnasanckuil_sazeik  (Old  Slavic_lan-
guage), 3HaueHue (meaning),
opesnepycckuti_szvik (Old Russian langua-
ge), COBPEMEHHBIU_PYCCKULL_SA3bIK
(modern_Russian_language), cnaes-
Hexkuil sazvik (Slavic language).
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Figure 1. Semantic map representing the distribution of term candidates. The Algebra Subcorpus
(grade 9)

Pucynok 1. CemaHnTuueckas Kapra paclpeleficHHs KaHIUIATOB B TepMHHBL [lomkopiyc
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Figure 2. Semantic map representing the distribution of term candidates. The Russian Language
Subcorpus (grade 6)
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For the same subcorpus, the metric with
the value 3 600 returned the following words:
semep (wind), depeso (tree), ocuna (aspen),
oca (wasp), konokonvuuk (bell), erv (spruce),
conogeti (nightingale), samwux (coachman),
pabuna (ashberry), nupoe (pie), myman (fog),
epom (thunder), myua (thundercloud), poca
(dew). Another example is the Geography
subcorpus (grade 7) with the metric equaling
4.6. The list of terms included
8030VUIHbILL_Macca (air_mass),
gopma_penveg) (shape_relief), xomnosuna
(basin), 8bICOMHDBLU_NOSACHOCTb
(altitude zonality), 8bICOMHbBLU_NOSIC
(altitude zone), semnempsicenue (earthquake),
Kkpucmannuueckutl_gynoamenm  (crystalline
_foundation), nramghopma (platform), myccon
(monsoon). For the same subcorpus with the
metric value 16.8 the word list contained
npuyuna_obpaszosanue  (reason_formation),
@panyysckuil_sa3uiK (French_language),
Kapma_npuioxicenue (map_application),
couemanue _¢pakmop  (combination factor),
Kapma_espasus (map_Eurasia), oene-
nue 3emnss (demarcation Earth), 6pasunsc-
Kull_KapHasa (Brazilian_carnival),
onaecococmosanue _nacenenue (wellbeing po-
pulation), eragnsiti_3anamue (major _activity).

To enhance the effectiveness of
automatic term extraction from the corpus of
scholarly articles, another approach was used.
The automatically extracted term candidates
were sorted by their semantic distance from
the hypothetical center of the lexical system
used for general communication purposes.
The center was the calculated average value O
of all vector representations of the word
embedding model that was trained with the
Russian National Corpus and is now available
on the RusVectorés platform (Kutuzov,
Kuzmenko, 2017). (1) Vector representation
of each term candidate Ci in the original list
{LCj}, so that Ci € {LCj}, was compared
with O through calculating the cosine distance
between the vectors 6(Ci) = cos(Ci, O); (2)
the candidate with the cosine distance 0 was
assigned index 1 indicating a high term
probability. It was subsequently deleted from
the list so that Ci => K1 and K1 € {KC} &

{LCj+1}, if 6(Ci) = argmax(0i ... 6n); (3)
steps 1 and 2 repeated for Ci+1 € {LCj+1}
until the list was empty so that {LCn} = @ and
{KC} = {LC;j}. Ultimately, from among the
hierarchy of indexes {i ... n} in the list {KC},
the index k (i < k < n) was chosen so that the
subset of candidates {Kk ... Kn} could be
excluded from the list {KC} as containing the
least probable terms. At this stage of the
study, the cut-off point for each subject area
was determined by expert decision. Compare,
as an example, the first and the last 15 term
candidates from the list of the Russian
Language subcorpus compiled following the
outlined approach. The first 15 candidates are
axcnauxkayus  (explication),  npeduxamus-
HOCMb (predicativity), UMeHOBaHue
(nomination), modyc (mode), OJeromam
(denotatum), ummenyusa (intention), excema
(lexeme), axmanm (actant), npecynnozuyus
(presupposition), oeckpunyus (description),

MOOANLHOC (modality), ceManmuka
(semantics), pehepenyus (reference),
npeouxam (predicate), NpOno3UYUs

(proposition). Among the last 15 candidates
from the list are manvuux (boy), eapsapa
(varvara), mnems (petya), Hayu (nazi),
benedhuyuanm (beneficiary),  eocnooun
(gentleman), ckomuna (cattle), napnas (steam
room), 3eruya (pupil), maxap (makar), scyuox
(bug), obuoa (offence), cxyxa (boredoom),
mononw (poplar), uepesax (worm).

Once the outlined methodology was
applied to the original list of term candidates,
the total number of one-word and multi-word
term candidates for the textbook corpus
accounted for 26 328 with the following
subcorpora distribution: Algebra — 1526,
Astronomy — 456, Biology — 2 324, General
History and History of Russia — 2491,
Geography — 1 635, Geometry — 570, Natural
Science — 198, Visual Arts — 808, Computer
Science — 682, Literature - 2 306,
Mathematics — 903, Mathematical Analysis —
635, History of World Culture — 215, Music —
46, Social Science — 2286, Law — 404,
Russian Language — 2 633, Arts and Crafts —
406, Physics — 2 836, Physical Education —
1 161, Chemistry — 1 807. The same indicator
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for the corpus of scholarly articles was 15 247
with the following subcorpora distribution:
Astronomy — 1060, Biology — 1157,
Geography — 1 112, Computer Science — 896,
Art — 1 182, History — 891, Literature Studies
— 1101, Mathematics — 753, Musicology —
955, Social Science — 1116, Law — 1 169,
Russian Language / Linguistics — 945,
Physics — 999, Physical Education — 892,
Chemistry — 1 019.

3. Results and discussion

3.1. Terms per se and high-frequency
non-terms

Data  vectorization increases the
effectiveness of automatic term extraction. It
also creates a foundation for further analysis
of term functioning in school textbooks and
beyond.

Notably, automatic term extraction from
the textbook corpus generated a considerable
number of pseudoterms, i.e., lexical units with
high relative frequency in the target corpus
that were discarded after vectorization.
Pseudoterms show different behavior in
subject-specific subcorpora both by quantity
and thematically. Used in school textbooks in
different subjects, pseudoterms comprise part
of special lexical and semantic groups. These
lexical groups may be of interest to scholars
focusing on teaching and learning
methodology  for  schools and  other
educational settings.

For obvious reasons, a range of
textbooks in particular subjects have
pseudoterms that describe subject-specific
real-life phenomena. Below is an excerpt
from an extensive list of high-frequency plant
names from the Biology subcorpus: abpuxoc
(apricot), axayusa (acacia), apaxuc (peanut),
acmpa (aster), Oeconus (begonia), 6Genena
(henbane), 6y3una (elderberry), euwmnsa
(cherry), eceopeun (dahlia), ecopox (pea), oyo
(oak), dypmawn (thorn apple), erv (spruce),
semnanuka (wild strawberry), usa (willow),
kanycma (cabbage), xapmogenv (potato),
kunapuc (cypress), xuciuya (oxalis), kiegep
(clover), xyxypyza (corn), nanoeuu (lily-of-
the-valley), rewuna (hazelnut), 1una (linden),
aucmeennuya  (larch),  monun  (lupine),

moyepna  (medick), mamuna (raspberry),
mooicocesenvrux (juniper), Hapyucc (daffodil),
ooysanyux  (dandelion), onsxa  (alder),
opewnux (hazel tree), opxuodes (orchid),
ocuna (aspen), ocoka (sedge), naroma (palm),

nanopomuux (fern), nenapeorus.
(pelargonium), nuxma (fir tree), nodoposcrux
(plantago), NOOCONHEYHUK (sunflower),

nwenuya (wheat), nwipeu (elytrigia), peouc
(radish), peovka (winter radish), pena (turnip),
puwcux (orange milk cap), psbuna (ashberry),
caxcayn (saxaul), cupens (lilac), causa (plum),
cocha (pine), momam (tomato), monouw
(poplar), mronenan (tulip), ¢hacors (bean),
Guanka (violet), guxyc (ficus), xronuammuux
(cotton plant), xpuzanmema (chrysanthemum),
yukoputi (chicory), wunosnux (rose hip),
sskanunm (eucalyptus), s6nous (apple tree),
scenw (ash), sumens (barley).

Another reason for groups of
pseudoterms to appear in subject-specific
subcorpora is a methodological tradition. The
Literature subcorpus (grades 10-11) is marked
by a group of automatically extracted abstract
nouns with suffixes common for high-flown
or purely bookish vocabulary: 6e3gepue
(faithlessness),  6ozmeszdue  (retribution),
gvicokuii_npeonasnauenue  (lofty mission),
oaposanue (talent), 0yxoguwlil_603podcoenue
(spiritual_revival), JHCEPMBEHHOCD
(beneficence), uckanue (pursuit), uckpen-
Hocmb  (sincerity), JauuHbIL_0OCMOUHCBO
(personal_dignity), meumanue (dreaming),

muposzOdanue  (Universe),  MupoowyueHue
(philosophy  of life), mupocosepyanue
(worldview), HPABCMBEHHBIU_YYBCNEO

(moral_feeling), o6nuuenue (denunciation),
NOSMUYECKUll_800XHOBEHUE (poetic_inspi-
ration), npeouyscmaeue (presentiment),
npeobpaxcenue (transfiguration), npospernue
(insight),  mpocmoodywue  (guilelessness),
pasoymwe (reflection), camonoscepmeosanue
(self-sacrifice),  ckumanue  (wandering),
cocmpadanue  (compassion),  coyygcmeue
(empathy), cmpaoanue (suffering), cuacmue
(happiness), muwecaasue (vanity),
yenogeynocmo (humanity), yyocouna (foreign
lands). These words are selected as term
candidates due to their high frequency in
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literature textbooks, where they are used to
discuss the artistic meaning of literary works
or certain aspects of writers’ biographies.

The Russian Language subcorpus
(grades 5-9) is even more remarkable when it
comes to pseudoterms. They include
numerous words and word combinations that
describe landscapes or natural phenomena.
Among them such words and phrases as aucm
(stork), oOwviiumnxa (blade of grass), eepba
(American willow), gemep (wind), eopobeii
(sparrow),  6ocxo0 connye  (sunrise sun),
8blo2d (blizzard), 2nyboKull_03epo
(deep_lake), conybou_nebo (blue sky), eposza
(thunderstorm), epom (thunder), Odoorcoux
(drizzle), ooneull_3uma (long_winter),
oyopasa (oak forest), dwimox (smoke), ens
(spruce), aorcasoponox (lark), orcypasns (crane),
3asy (hare), SUMHULL_YmMPO
(winter _morning), 3s60aux (chaffinch), usa
(weeping willow), uzmopose (rime ice), unet
(hoarfrost), xamwviuu (reed), kpanusa (nettle),
kykyuwika (cuckoo), nasyps (azure), anoviu
(lily-of-the-valley), JIECHOU_03€epo
(forest lake), snecnou nonama (forest glade),
necok (small forest), 1una (linden), ruca (fox),
aucmonao (leaf fall), memens (blizzard), nacm
(snow crust), nauano_ocenwv (beginning_fall),
oonauko (cloud), oepae (ravine), o3umo
(winter sowing), opewmnux (hazel tree), oca
(wasp), ocuma (aspen), ocoka (sedge),
nepenecok (shaw), necox (sand), nuuyscka
(bird),  nodocunosux  (aspen  bolete),
noocnexcnux  (snowdrop), no30nuli_ocenv
(late autumn), nopowa (dusting of snow),
npuzopok (hillock), npomanuna (thaw patch),
paxuma (riverside willow), pooroii_npupooa
(Russian_nature), poca (dew), powa (grove),
paobuna (ashberry), ceeacuii semep (breeze),
cunui_neoo (blue sky), cunuya (great tit),
cupens (lilac), cxeopey (starling), cueeups
(bullfinch), cuexcuwiii_6ypsa (snow_storm),
cosa (owl), conoseii (nightingale), cmapuwiii-
_0y6  (old oak), cmyoca (cold), cympax
(dusk), myman (fog), myua (thunder cloud),
Quanka (violet), XONOOHbILL_6emep
(cold wind), uawa (thicket), uubuc (peewit),
wanaw (hut), wmen» (bumblebee). It was

found that primary school textbooks are
dominated by vocabulary describing nature
and natural phenomena (Laposhina et al.,
2019). It should be noted, however, that the
Russian Language textbooks are supposed to
contain thematically balanced, emotionally
relevant and stylistically diverse vocabulary
to effectively fulfill their educational
potential. In this regard and despite the
methodological tradition, it is fair to suppose
that intuitive and now mathematically proven
thematic consistency of vocabulary found in
textbooks in the subject Russian language
does not promise much effectiveness in terms
of educational outcomes.

It is of interest to compare the quantity
of terms per se and pseudoterms in the total
high-frequency vocabulary found in different
subject-specific subcorpora. Here, textbooks
in exact and natural sciences form a
juxtaposition with those in arts and
humanities with terms per se prevailing in the
former and pseudoterms more common for
the latter (See Figure 3). Interestingly, the
Russian Language subcorpus is unexpectedly
term-rich with almost as many terms as in the
subcorpora comprising textbooks in exact and
natural sciences. This is indicative of
extensive terminology contained in the
Russian Language textbooks. Along with this,
the Literature subcorpus in Figure 3 is shown
to have fewer terms than the Russian
Language textbooks despite the obvious focus
of both disciplines on linguistic issues.

The reasons explaining the breakdown
in Figure 3 are not trivial. The selection of
terms from among high-frequency candidates
was facilitated by special algorithms that took
into account (a) regular occurrence of terms in
the text, which (b) showed syntagmatic
patterns similar to those of the terms from the
same subject area. A failure to observe the
requirement (a) may lead to a failure in the
identification of a term from among high-
frequency candidates in the target corpus,
while a failure to observe (b) may result in
misidentification of a term as a pseudoterm.
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Figure 3. Share of terms in the total number of high-frequency words in the textbook subcorpora
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With the above said, it may seem
paradoxical that the Natural Science
subcorpus ranks so low as regards the number
of terms perse. The Natural Science
subcorpus (Nat. Sci.) includes basic upper
secondary school textbooks in physics,
astronomy, chemistry, and biology. A low
share of terms in the subcorpus is not only
due to the overall low number of terms, but
also due to the specifics of their functioning.
These textbooks provide a very brief
overview of relevant subject areas which
explains low term frequency and lack of
patterns in the contextual behavior of groups
of terms.

Another salient example is the Music
subcorpus. Semantic mapping showed a very
low number of terms in comparison with
other textbook subcorpora. This indicated that
groups of terms extracted automatically with
the keyness score (in particular, names of
music genres, e.g., cantata, symphony, suite,

Comp. Sci.

Social Sci.
Biology
Astranomy
Rus. Lang.
Geometry
Maths
Chemistry
Physics
Algebra
Calculus

etc.) do not show similar contextual behavior
and are not counted as terms.

Similar cases may be observed in some
parts of a subject-specific subcorpus that
includes  vocabulary of a particular
educational and methodological complex. Let
us consider as an example the Russian
Language educational and methodological

complex (grades 5-11) edited by
L. Verbitskaya'. The textbook for grade 5
features the word combination

opghoepagpuueckuii_npasuno  (spelling_rule)
which is not identified as a term in this
particular textbook. However, it is identified
as such in textbooks for grades 6-7 where it is
frequently used and, importantly, belongs to
the term cluster that includes such words as
opgoepamma (orthogram),

! Russian Language: textbooks for educational organi-
zations / Under the general editorship of Academician
of the Russian Academy of Education L. Verbitskaya,
Prosveshchenie, Moscow, Saint Petersburg, 2018—
2019.
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npasonucanue _2iacHulil (spelling_vowel),
npasonucanue_npucmaska (spelling_prefix),
npasonucanue_cuoso (spelling_word),
npasonucanue cygguxc  (spelling_ suffix),
yoapenue  (stress), yciogue 6vloop 0OyKea
(condition_choice_letter), etc.

Needless to say, a high share of terms
among high-frequency textbook vocabulary is
indicative of considerable text complexity. On
the other hand, absolute complexity of an
educational text resulting from abundant
terminology is somewhat compensated by a
regular and systemic use of groups of terms
that form a semantic whole. By contrast, the
presence of terms with insufficient frequency
and/or contextual similarity with the words
close in meaning may impede understanding
of the text while simultaneously reducing its
absolute complexity.

3.2. Terminological links

In view of the above, of special
importance are the terminological links
established both between different parts of
one and the same textbook and different
textbooks within one and the same
educational and methodological complex.
These links implement prospection and
retrospection fundamental to any text and
correspond to the didactic principles of
“advance training” and “revision and
consolidation”, respectively. At the outset, it
is interesting to assess the dynamics of term
accumulation and specific contribution that
textbooks for different grades make into the
development of subject-specific terminology
systems. The following algorithm was
developed to solve this task: 1)every
educational and methodological complex was
broken down into passages matching the
length of one thematic section (1 000 words
on average); 2) the number of terms and term
combinations  previously  assigned to
terminology systems of different grades were
calculated for each passage; 3)the total
number of new terms that a particular

textbook  contributes to the  general
terminology system of the educational and
methodological complex was calculated;
4) the number of terms from the terminology
systems of all grades was calculated for each
passage.

Below is an example that shows the
dynamics of new terms entering the
terminology system of the Russian Language
educational and methodological complex
edited by L. Verbitskaya. Figure 4 depicts the
share of new terms for every grade, while
Figure 5 shows the same dynamics plus the
distribution of terms in different parts of
textbooks for different grades (textbooks for
grades 10-11 are shown together with the
black line).

As is seen, the textbook for grade 5 is
very much the leader by the number of terms
found in each of the four passages of the
educational and methodological complex. Put
otherwise, the knowledge of subject-specific
terminology is developed at an early stage of
education, while every new stage facilitates
its revision. Upper secondary school
textbooks almost never introduce new terms
as they are primarily meant for consolidation
and revision.

The study compared the above
dynamics with that in the educational and
methodological complex in  Literature
developed by V. Korovina et al. (grades 5-9)
and V. Korovin et al. (grades 10-11)%. The
terminology system of upper secondary
school textbooks was found to be very much
updated as compared to the choice of terms
for earlier grades (see Figure 6). The number
of new terms entering the Russian Language
and Literature upper secondary textbooks is
different as these textbooks are meant for
different levels of study: basic vs. advanced,
respectively.

2 Literature: textbooks for educational organizations /
Edited by V.Korovina, Prosveshchenie, Moscow,
20122013 [Grades 5-9]; Literature: textbooks for
educational organizations / Edited by V. Korovin,
Prosveshchenie, Moscow, 20122019 [Grades 10-11].
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Figure 4. The dynamics of new terms entering the terminology system of the Russian Language
educational and methodological complex edited by L. Verbitskaya
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Figure 5. The dynamics of new terms entering the terminology system of the Russian Language
educational and methodological complex edited by L. Verbitskaya with the distribution of terms in
different parts of textbooks for different grades
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Figure 6. The dynamics of new terms entering the terminology system of the educational and
methodological complex in Literature edited by V. Korovina et al. (grades 5-9) and V. Korovin et al.
(grades 10-11) with the distribution of terms in different parts of textbooks for different grades
PucyHok 6. /luHaMuka MOMOJHEHHUSI TEPMHHOCOCTaBA B Y4YEOHO-METOIUYECKOM KOMILIEKCE IO
nuteparype B. S. KopoBunoit u ap. (5-9 xmaccer), B. W. KopoBuna u ap. (10-11 xmnaccsr)
C YKa3aHUEM Ha TEPMUHOYMOTPEOICHNE B Pa3HBIX YACTAX yUeOHHKA
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Grade-wise clustering of terms makes it
possible to analyze how close are the

terminological  links  between  specific
textbooks within one educational and
methodological complex. The analysis

algorithm is described below:

1) a set of terminology clusters {T5, T6,
T7, T8, T9, T10-11} that include term t of a
particular subject of a particular grade was

1dentified;

2) an overlap measure Ti N Tj, 1 #j was
calculated for the terms in each pair of the
identified terminology clusters;

3)the identified measures  were
compiled into a matrix. See an example below
with term mopgema (morpheme) from the
educational and methodological complex
Russian Language edited by L. Verbitskaya.

Table 1. General terms share in clusters with the term mopgema (morpheme) in the educational and
methodological complex Russian Language edited by L. Verbitskaya

Ta6auna 1. J{ons oO0mmMX TEPMUHOB B KJIacTEepax, COAEPKAIIMX TEPMHUH «MopdeMa», B yueOHO-
METOIMYECKOM KOMIUIEKCE 110 pycCKoMY sI3bIKY mof pea. JI. A. BepOurkoit

Grades 5 6 7 8 9 10
5 1.00 0.74 0.76 0.76 0.74 0.74
6 0.56 1.00 0.62 0.55 0.61 0.70
7 0.64 0.69 1.00 0.75 0.75 0.71
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Grades 5 6 7 8 9 10
8 0.58 0.55 0.67 1.00 0.61 0.59
9 0.70 0.75 0.83 0.75 1.00 0.75
10 0.60 0.74 0.68 0.63 0.65 1.00
The matrix is read row-wise. The colon. Grades 10 and 11 are designated as 10.

figures in cells given within the range [0,1]
indicate the share of terms in a cluster that
include term t from a textbook Ti and overlap
with the terms in a cluster that include term t
from a textbook Tj;

4) the matrix was analyzed for the
maximum value, i.e., two clusters with the
closest terminological links from different
textbooks. In the above table this value is
0.83. This is the share of terms in the cluster
that includes the term mopgema (morpheme)
in the textbook for grade 9 that overlap with
the terms in the cluster that includes the term
mopgema (morpheme) in the textbook for
grade 7,

5) pairs of textbooks Ti and Tj with the
greatest overlap were logged in the
forward classes glossary if 1 < j, or in
backward classes glossary if 1 > j. Thus,
forward_classes contained cases of cataphoric
repetitions. This means that a terminology
system of an earlier grade is part of an
extensive terminology system of more
advanced stages of training. In its turn,
backward classes  contained  anaphoric
repetitions. They happen when a terminology
system of an advanced stage of education
repeats the terminology system of an earlier
grade;

6) the data obtained for specific terms
found in the educational and methodological
complex were aggregated by pairs of grades.

An example below illustrates the
hierarchy of terminological similarity in the
Russian Language educational and
methodological complex edited by
L. Verbitskaya. The hierarchy is grade-wise.
Grades are given in round brackets before the

The figure after the colon indicates the
number of unique terms with the maximum
overlap of clusters that contain these unique
terms in a given pair of textbooks. The
indicators are sorted in descending order.

1) forward classes — {(5, 6): 48, (7, 8):
46, (7, 10): 35, (5, 10): 26, (6, 10): 22, (7, 9):
21, (5, 8): 19, (8, 9): 19, (9, 10): 13, (5, 9): 9,
(8, 10): 8, (5,7): 7, (6,9): 6, (6, 8): 4, (6, 7):

1,

2) backward_classes — {(10, 6): 62, (10,
9): 51, (9, 7): 44, (8, 6): 44, (7, 6): 36, (10, 8):
17, (10, 7): 10, (6, 5): 10, (7, 5): 8, (9, 8): 6,
(8, 7): 6, (10, 5): 5, (9, 6): 5, (8, 5): 3, (9, 5):
1}.

It should be concluded that the
educational and methodological complex in
question has the closest thematic links in
textbooks for grades 5 and 6 and grades 7 and
8. The textbooks for grades 6 and 7 are the
least close thematically. As regards revision
and consolidation of new knowledge, the
closest thematic links are shown by the
textbooks for grades 10 and 6, as well as
grades 10 and 9. The least close links are
observed between the textbooks for grades 9
and 5.

3.3. Using terminology in different
domains

The multifaceted comparative analysis
is yet another research opportunity that
emerged as an outcome of target corpora
vectorization (the textbook corpus and corpus
of scholarly articles). Below is the discussion
of just one aspect of a possible comparative
study. This section compares the functioning
of terms in educational and scholarly texts
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with their use in non-specific and popular
science contexts!.

The  comparative  analysis  was
facilitated by the RusVectdorés model
ruwikiruscorpora-
superbigrams_skipgram 300 2 2018.  The
model was trained with 600 mIn. words of the
Russian National Corpus and Wikipedia
articles in December 2017 (hereinafter the
RusVectores model). It is the only model with
all possible productive bigrams glued
together, regardless of their frequency. The
ability of the model to recognize bigrams is a
must-have since the terms under study include
both one-word and multi-word lexical units.

Next steps included:

1) development and training of the new
word embedding model Word2Vec (hereinaf-
ter the Corpus model). The Corpus model was
trained with the data from the single corpus of
school textbooks and scholarly articles. The
vector embedding size was 300. This adjust-
ment was necessary as the original model had
a size of 32 incompatible with the RusVec-
tores model;

2) selection of vector representations of
all the terms from the single corpus that were
found in the RusVectorés model glossary;

3) distribution of the selected vector
representations across the four groups: dis-
tance textbooks wiki (vector representations
of school textbooks terms in the RusVectores
model), distance textbooks (vector represen-
tations of school textbooks terms in the Cor-
pus model), distance articles wiki (vector
representations of terms from scholarly arti-
cles in the RusVectorés model), dis-
tance_articles (vector representations of terms
from scholarly articles in the Corpus model);

3 Another important aspect here is the comparison of
semantic maps of term use in school textbooks and

scholarly articles. This aspect of comparative analysis
reveals pronounced differences in term functioning in

4) obtention of all possible pairwise
combinations of terms assigned to one of the
four groups of vector representations and
calculation of cosine similarity CS =u * v /
(I[u]] * |[v|]) for each pair, so that CS is within
the range [0,1], where 1 denotes vector
identity, and 0, vector orthogonality;

5) processing of all the data obtained for
the four groups with one-way analysis of
variance (ANOVA) to determine the ratio of
systematic (intergroup) variance to random
(intragroup) variance. The CSMi measure
with 1 = 1,2,3,4 calculated for each of the four
groups, is the arithmetic mean of all pairwise
measures of cosine similarity. It gives a
general understanding of how closely related
the terms from a particular group are in vector
space, i.e., how semantically cohesive the
group of terms is;

6) analysis of statistically significant
differences between the four groups of cosine
similarity measures for all the domains under
study. Since the analysis of variance does not
show which particular groups differ from each
other, it was followed by a posteriori
comparisons, i.e., pairwise comparisons of the
four groups with Tukey's test.

To sum up, we found four numerical
indicators that describe textual behavior of:
(a) terms in school textbooks, (b) terms in
scholarly articles, (c) textbook terms in non-
specific and popular science contexts,
(d) scholarly terms in non-specific and
popular science contexts. See Figure 7 for an
example of results obtained for the Russian
Language / Linguistics domain. As is seen
from the diagram, semantic coherence of
linguistic terms decreases as we move away
from scholarly articles to school textbooks
and, then, from textbooks and scholarly
articles to non-specific and popular science
contexts.

the two domains, especially as regards the choice of
terms in the particular section of a subject domain. For
more, refer to (Monakhov et al., 2022).

HAYYHBIW PE3YJ/ILTAT. BOITPOCHI TEOPETUYECKOH Y IMTPUK/JIAZJHOW JIMHTBUCTUKH
RESEARCH RESULT. THEORETICAL AND APPLIED LINGUISTICS


https://en.wikipedia.org/wiki/Analysis_of_variance
https://en.wikipedia.org/wiki/Analysis_of_variance

Monakhov S. L, Turchanenko V. V., Cherdakov D. N. Terminology use in school textbooks: corpus...
Monaxos C. U., Typuanenxo B. B., Yepdakos /l. H. LlIxonbHblil yuebnbvlili mekcm 6 acnexkme...

44

Figure 7. Comparison of cosine similarity measures as indicators of semantic coherence of terms
from the Russian Language / Linguistics subject area in different domains

Pucynok 7. ConocraBieHue Mep

KOCHUHYCHOM

0130 CTH, YKa3blBarlOmee Ha  CTCIICHb

CEMAaHTHYSCKOM CHassHHOCTH TEPMUHOB 00JIaCTH 3HAHMS ((P}’CCKI/Iﬁ s3pIk / JIMHTBHCTHKA» B

pa3nuyHbIX chepax ynorpeOneHus

Textbook terms in non-specific and
® popular science contexts

Scholarly terms in non-specific and
popular science contexts

® Terms in school textbooks

Terms in scholarly articles @

0.28 0.30 0.32 0.34

The data analysis across different
subject areas resulted in the following four
groupings by type of established regularities:

0 < CSMdistance textbooks wiki <

CSMdistance_articles wiki <
CSMdistance_textbooks <
CSMdistance_articles < 1 — Art, Geography,
Computer Science, Musicology, Physical

Education, Russian Language / Linguistics,
Social Science;

0 < CSMdistance articles wiki <
CSMdistance textbooks wiki <
CSMdistance _articles <
CSMdistance textbooks < 1 — Astronomy,
History, Law, Literature;

0 < CSMdistance_articles <
CSMdistance textbooks <
CSMdistance_articleswiki <

CSMdistance textbooks wiki < 1 — Biology;

0.36

0.38 0.40 0.42 0.44

0 < CSMdistance textbooks <
CSMdistance_articles <
CSMdistance _textbooks wiki <

CSMdistance_articles wiki < 1 — Chemistry,
Mathematics, Physics.

It seems logical that in most domains
scholarly terms of the RusVectorés model
have higher average values of cosine
similarity than schoolbook terms. This means
that textbook terms have, in general, less
potential for independent systematicity that
scholarly terms. Another conclusion is more
unexpected, while also more illustrative. To
make it even more conspicuous, it is feasible
to reduce the number of groupings from four
to two  through the merger of
distance textbooks wiki with
distance articles wiki and distance textbooks
with distance articles. Thus, we get:
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0 < CSMdistance
textbooks+articles wiki <
CSMdistance textbookstarticles < 1 — Art,
Geography, Computer Science, Musicology,
Physical Education, Russian Language /
Linguistics, Social Science, Astronomy,
History, Law, Literature;

0 < CSMdistance textbooks+articles <
CSMdistance _textbooks+articles wiki <1 —
Biology, Chemistry, Mathematics, Physics.

Thus, we distinguish between key
subject areas in exact and natural sciences
(Biology, Chemistry, Mathematics, Physics)
and other disciplines belonging to arts and
humanities. In the RusVectdorés model the
terms from the first group have higher values
of average cosine similarity than those in the
second group. This indicates that terms from
exact and natural sciences retain or even
enhance their semantic similarity once they
are used beyond scholarly articles or school
textbooks. They tend to behave as a relatively
cohesive semantic group. It would be fair to
say that they resist the pressure of any other
communication domain and harshly reject
uncommon  collocations  limiting  their
functioning to recurrent contexts. In contrast,
once they find themselves in a general
linguistic context, terms from arts and
humanities lose their similarity in contextual
behavior and resemble a semantically
dispersed cloud. They show more freedom in
uncommon contexts and are quicker to
transform into common words. These patterns
found in the behavior of subject-specific
terms used in uncommon contexts objectify
the concept of “word familiarity”. This
concept, traditionally used to assess text
complexity, has been often rejected as
unreliable due to its subjective nature. Terms
of exact and natural sciences tend to retain
their semantic proofness as a group even
beyond special or educational texts. This
prevents their natural assimilation through
semantic and communication tools. On the
contrary, terms of arts and humanities are
faster to become familiar, primarily due to the
freedom of use that they show in diverse
lexical contexts.

The cases of failure to meet the
established pattern (compare, e.g., the data
obtained for such subjects as Geography,
Computer Science, and Astronomy vs.
History, Law, and Literature) require further
research that lies beyond the scope of the
reported study. To comment just briefly, the
reasons for numerical deviations in the overall
patterns of term use may vary for different
subjects. This may be due to comprehensive
nature of a subject. Thus, geography
combines elements of the natural sciences and
humanities. Another reason is a small amount
of information found in textbooks as certain
subjects are only taught at a basic level, e.g., a
school course in Astronomy. Finally,
automatically extracted term lists for a
particular subject may show considerable
heterogeneity and include a big number of
non-terms. In the latter case, the identified
deviations from the established patterns are
diagnostic in nature. They indicate the
necessity of further improvement in automatic
term extraction techniques and computer
analysis of term functioning.

4. Conclusion

The toolkit used in the reported study to
investigate the functioning of terminology is
based on the principles of distributional
semantics and the Word2Vec algorithms. It
takes account of regular use of terms in
similar lexical contexts. This creates the
conditions to analyze contextual behavior of
terms as elements of terminology systems
based on semantically coherent groups of
lexical units. This, in turn, allows to improve
the results of statistical automatic term
extraction from target corpora and analyze the
behavior of terms in large volumes of text in
different knowledge domains. The evidence
for the reported study was taken from modern
school textbooks. Due to the employed
toolkit, we were able to compare the
terminological load of textbooks in different
subjects, i.e., the systemic use of groups of
terms; to describe the structure of high-
frequency non-terms; to explore the dynamics
of new terms entering terminology systems
within a set of educational and
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methodological complexes, one of the courses
or a specific textbook for a specific school
grade; to compare through a range of metrics
the regularities of term functioning in school
textbooks, scholarly articles and non-specific
contexts. The obtained results may be useful
to experts in computer-assisted text analysis,
general didactics, subject-specific teaching
methodology and complexity studies.

Some of the study outcomes are in line
with the established intuitive ideas about the
use of subject-specific terminology in school
textbooks. In some cases, however, these
outcomes provide new insights. Thus, a
common perception about the complexity and
rigor of exact and natural sciences has been
proved mathematically. Strikingly, these
textual qualities are not simply due to the
abundance of terminology, but, rather, due to
rigid contextual and semantic coherence of
terms that retains and even increases beyond
the boundaries of their primary knowledge
domain. On the other hand, commonly known
for their more general descriptive character,
textbooks in the Russian Language and
Literature were found to be considerably
different as they progressed from lower to
upper secondary school. These differences
concerned terminological load, systemic use
of terms and the dynamics of new terms
entering the textbooks.

Such factors as terminological load and
the frequency of terms and non-terms
contribute to the measure of school textbooks
complexity. However, objective lexical
indicators of complexity enter into complex
and, at times, contradictory relations with
both the measure of complexity and didactic
principles of textbook efficiency. Thus, the
study found lexical and thematic similarity in
school textbooks for the Russian Language
subject. As lexical diversity is one of the
complexity-increasing factors, lexical and
thematic similarity reduces both the measure
of complexity and the text complexity in
general. This facilitates the didactic principle
of comprehensibility. At the same time,
similarity undermines the motivation for
learning and contradicts modern didactic

principles that require educational materials to
be psychologically appropriate for students in
terms of their age and individual
characteristics. Irregular and contextually
incoherent use of terms in a range of
textbooks in arts and humanities decreases
their measure of complexity. This, however,
contradicts the didactic principles of
continuity, consistency and systematicity of
learning, which, on the opposite, increases the
measure of complexity. Undoubtedly, follow-
up research in lexical complexity of school
textbooks should include the assessment of a
textbook structure as well as the structure of
an educational and methodological complex
in general. The reason is that conclusions
about the balance between complexity and
difficulty are impossible to make without
accounting for the dynamics of new terms
entering textbooks as well as the relationship
between the new and already familiar terms.

The reported results are only part of the
study outcomes. Ultimately, the study aims to
develop the Russian language terminological
database relevant to the content of secondary
education. Python  codes developed
specifically for the reported study can be
reproduced with any other educational and
methodological complex or a term-rich text
corpus. All the study-related materials and
outcomes including text corpora, term lists,
program codes, word embedding models,
graphs and semantic maps are available in the
open-access scientific repository’.
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Nudopmanus 00 ucroyHukax (puHAHCHPOBAHUA MM rpaHTax: VccimenoBaHue
BBINOJIHEHO Ipu (prHaHCcoBOM nozepxkke POOU B pamkax HayyHoro mpoekra Ne 19-
29-14032 mk «/3yuyeHne TEpPMUHOIOTUYECKUX MOJCUCTEM COBPEMEHHBIX IIKOJIBHBIX
y4eOHMKOB Ha pYCCKOM sI3bIKE C IIOMOILBIO MOAEJed aHalu3a CEeMaHTHKH
€CTeCTBEHHBIX 53bIKOB Word2Vec 1 HeHpPOHHBIX CeTe».

AHHoOTanus. B crarbe u3nararoTcs METOIbI M pe3yJbTaThl aHalIM3a yHoTpeOIeHUs
TEPMHUHOJIOTMYECKON JIEKCUKH B COBPEMEHHBIX LIKOJIBHBIX Y4eOHUKaxX Ha PYCCKOM
a3pike.  OCHOBHBIM  MaTepHaJioM  HCCJIENOBaHUS  SBISETCA  CO3/AAaHHBIN
UCCIIEIOBATENIbCKUN KOPIYC, BKIoUaromuid TekcTsl 207 y4eOHUKoOB ¢ 5-ro mo 11-i
Kiacc mo 21 MIKOJbHOW IUCHUIUIUHE. TpaaulMOHHBIN CrMoco0 aBTOMATHYECKOTO
W3BJICYECHUSI TEPMUHOB, OCHOBaHHBIN Ha CTATUCTUYECKUX IMOKA3aTENIAX YaCTOTHOCTH
CJIOBOYNOTPEOIEHMSI, TpeAIaraeTcsi yCOBEPIIEHCTBOBaTb C IOMOUIbIO CO3/1aHUA
Mozenei, o0ydeHHbIX 1o anroputMam Word2Vec, B OCHOBE KOTOPBIX JIeXkaT HJIeU
TUCTpUOYTUBHOM ceMaHTHKU. [IpuMeHeHHe ATHX aJrOPUTMOB, BBIpaXKarollee B
YUCJIIOBOM IIPEACTABICEHUM COYETAEMOCTHOE IIOBEIECHUE CIOB U COOTBETCTBEHHO
CTeNeHb MX CEMaHTHYeCKOM OJM30CTH, TO3BOJMJIO: B CYLIECTBEHHOH Mepe
YCTPOKUTBH PE3YJIBTaThl aBTOMAaTHYECKOTO BBIJECIEHUS TEPMUHOB, OTTPAHUYMBAS OT
HUAX  BBICOKOYACTOTHBIE  HETEPMHUHOJIOTMYECKHE  E€AMHMIIBI,  OCYLIECTBHUTH
COIIOCTABUTENIbHYIO XapaKTEPUCTUKY COCTaBa M YHOTpeOJeHHS TEPMHUHOB B
ydyeOHMKaX 10 pa3HbIM TpeaMeTaM U pa3HbIX  CTyleHed  oOyueHwus;
IIPOAHAIM3UPOBAaTh JUHAMMKY IIOTIOJIHEHUS TEPMHUHOJOTUYECKUX CUCTEM BHYTPH
y4e0HO-METOANYECKIX KOMIUIEKCOB M OXapaKTepH30BaTh TEPMHUHOJIOTHYECKHE
B3aMMOCBSI3M MEXJAy Y4YeOHUKaMM Ui OTAENbHBIX KiaccoB. llpum momormiu
CIEHMAJILHO CO3JaHHOI0 KOPIyca Hay4HBIX CTaTe MO TEM AUCIUIUIMHAM, KOTOPbIE
COOTBETCTBYIOT NIpEAMETaM IIKOJBHOTO OOy4eHHs, ObUIM BBISBICHBI Pa3iuyus B
yHnoTpeOJICHMH TEPMUHOB B INIKOJIBHOM © HaydyHOW cdepax, a Takke (C
UCTIOJIb30BAaHUEM  JUCTPUOYTUBHO-CEMAHTUUYECKOM  MOJENH, MPeroCTaBIsIeMOM
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pecypcom RusVectdrés) B cdepe oOmeynorpeOUTensHON U HAYYHO-TOMYIISIPHOU
peun. [lyig Kax1oro M3 OTMEUYEHHBIX acleKTOB aHaliu3a OOHapy)KEeHbl 3HAUUMbIE
NpPU3HAKKA B (PyHKIIMOHMPOBAHUU TEPMHUHOB, CBOMCTBEHHBIC OTACIBHBIM IIKOJIHHBIM
JUCLMIUINHAM WIX uX rpynnam. [lomydeHHble pe3ynbTraTsl OLICHUBAJIUCH B TOM YUCIIE
B CBETC IIOJOKEHUN TEOPHM CIIO)KHOCTH TEKCTa M IPUHLUIIOB IUIAKTUKH H
MeTOonMKU. OTMEYEHbI, B YaCTHOCTH, CIlydau IPOTHBOPEUUS MEXKIY I10Ka3aTEIIMU
CJIOKHOCTH TEKCTa M €ro IMPEAIoyiaracMoi TPyOHOCTH, a TaKKe€ HEOIHO3HAYHBIN
XapakTep B3aUMOJCHCTBUS MEPHI CIIOKHOCTH TEKCTa C KIKOUEBBIMU JAUIAKTUYECKUMU
HayaJlaMU.

KmioueBble cioBa: Tepmun; Tepmunonorus; IlIkomeHbli y4eOHHMK; CIOKHOCTH
TekcTa; YacToTHOCTE cioBa; BekropHoe npencrasienue; Word2Vec; HeliponHas ceth
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Abstract. The article presents the methods and results of the study that investigated
the use of terminology in textbooks for secondary schools in Russia. The data were
taken from a full-text DIY corpus of 207 textbooks for grades 5-11. The toolkit
included models trained with the Word2Vec algorithms driven by the ideas of
distributional semantics. The models were used to improve traditional automatic term
extraction based on word frequency statistics. Numerical representation of word
collocation patterns and their semantic similarity enabled the following: more
effective automatic term extraction with a clear dividing line between terminology
per se and high-frequency common words; comparative analysis of inventory and
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functioning of terms in textbooks for different school subjects and grades; analysis of
the dynamics of new terms entering educational and methodological complexes and
insights into terminological relations between textbooks for different grades. The
study included another DIY corpus compiled of scholarly articles across the subjects
taught at school. It was used to identify differences in term use in textbooks and
scholarly texts as well as in non-specific and popular science contexts. The latter was
facilitated by the RusVectorés word embedding model. The comprehensive analysis
identified some patterns in term functioning relevant for particular school subjects or
groups of subjects. The results were evaluated in view of the theory of text
complexity, teaching methodology and didactics. The study found some
contradictions between the expected and real text complexity. It also showed certain
discrepancy between text complexity and basic didactic principles.

Keywords: Term; Terminology; School textbook; Text complexity; Word frequency;
Vector representation; Word2Vec; Neural network
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1. Berymiienue

B  Ooraroii  wmcTopMM  POCCHICKOTO
TEPMHUHOBEJICHUS U3y4yeHUe (QYHKIIMOHUPOBAHUS
TEPMHHOB B ILIKOJBHOM Yy4eOHOW muTepaType
3aHUMAaeT HE3HaYMTeNbHOE MecTo. JlocTaroyHO
OTMETHT, 4TO B (byHIaMEHTATbLHOM
SHLMKJIONEeAnYecKoM cioBape B. A. TatapuHoBa
(TatapunoB, 2006), oOXBaThIBAIOIIEM  BCE
JOCTHKEHHSI COBETCKOM U POCCUMCKON HAyKH O
TE€pPMHUHAX, 0 cneuuduke HIKOJIbHOTO
TEPMUHOYIIOTPEOJIEHNsT HE CKa3aHO BOOOIIe
HUYero. Mexay TeM  TEPMHUHOJOTHS B
HIKOJIBHBIX y4eOHMKaX, M3MepsieMas ThICTIaMu
€IMHUIl W TPEACTABIAIONIAS CBOCOOPA3HYIO
NPOEKLMI0  CHUCTEMBl ~ HAy4YHBIX  ITOHSATHH,
0€3yClIOBHO, 3aCly)KMBaeT BHHMAaHHI U B
TEOPETUYECKOM TEPMHUHOBEAYECKOM aCHEKTe, U
B TUJIAKTUYECKOM IUIaHE, ¥ B COLOKYIBTYPHOM
oTHomeHnu. llenp wuccrienoBaHus, HEKOTOPHIE
Pe3yNbTaThl KOTOPOTO M3JI0KEHBI HUXKE, COCTOUT
B TOM, YTOObI B HM3BECTHOH Mepe BOCIOIHUTH
YKa3aHHYIO JIaKyHy, MCIOJb3ysl COBPEMEHHBIE
METONBI  KOPIYCHOM W KOMIIBIOTEPHOU
JIMHTBUCTHKH, TIO3BOJISIIOINME AaBTOMATHYECKU
o0pabartbIBaTh 3HAYUTEIbHBIC MaCCHBBI
MH(pOpMaLIUK.

W3BecTHbI pa3IMuHbIe METOAMKH
aBTOMATHYECKOTO H3BJICYCHUS] TEPMHUHOB W3
KopmycoB Oompmioro oowsema (Korkontzelos,
Ananiadou, 2014; CremanoBa, 2017), ogHako B
OONIBIIMHCTBE  ClIyyaeB s 3TOM  LenH
UCIIOJIB3YETCsl CTATUCTUUECKUN MOJIXO/I, OCHOBBI
KOTOpOro ObuM HamedeHbl emie B 1960-x rT.
(ITmotpoBckuid, Sctpedosa, 1969). DtoT momxon

3WK/IETCSl Ha yCTAHOBJICHHOW 3aKOHOMEPHOCTH,
COTJIACHO KOTOpOit YaCTOTHOCTh
TEPMUHOJIOTMYECKUX €IUHHI] B CHEIHUATbHBIX
TEKCTaX CYIIECTBEHHO BBIIIE, YEM B TEKCTax
00IIeyIOTPEOUTEIILHON cdepsl, u
AITOPUTMHUYECKU MIPECTABIISIET coboit
COIIOCTABJIEHHE YAaCTOTHOCTH CJIOB B IEJICBOM
KOpIyce, OTKyAa  HEOOXOIMMO  HU3BJEYb
TEPMHHBI, U PEPEPEHTHOM KOPITyCe, KOTOPBIH,
KaKk TpaBWIO, TPEICTABISET COBOKYITHOCTh
HECTICMAIHBIX TEKCTOB Ha JIaHHOM  S3BIKE
(Kilgarriff et al., 2014). Cratuctuueckuii
MOJIXO0A K  aBTOMAaTHYECKOMY  BBIICJICHHUIO
TEpPMHHOB, PpEaJM30BaHHBI B YHCTOM BUJE,
OOBIYHO JaeT He BIIOJHE HAJEKHBIC Pe3yIbTaThl
(Cabré et al.,, 2001), mosToMy wHcciemnoBaTenn
UIIYT Pa3IM4HbIE CIOCOOBI €ro KOMOMHAIMU C
nHBIMH MeTonukamu (Mwurtpodanosa, 3axapos,
2009; Jlykamesuu, Jloraues, 2010; Nokel,
2012). Ha wHam B3MIAA, CYUIECTBEHHOE
yIy4dllIeHHEe  pe3yJbTaToOB  aBTOMAaTHYECKOI'0
BBIJICJICHUS TEPMHHOB BO3MOXKHO B CIIydae
KOMOWHAIIMM ~ CTAaTUCTHYECKOTO TOJIX0/Aa C
anroputMamu  Word2Vec  (continuous-bag-of-

words — CBOW, skip-gram), KoTopsle
peaNM3ylOT OCHOBHYIO HICK IUCTPUOYTHBHOU
CCMaHTUKH — 3HAYCHHE CJIOBA MOXET OBITh

BBIBEJICHO M3 €ro JICKCHYECKOTO OKPYKCHUS U
MaTeMaTU4eCKd  ONpEJeJIeHO Kak  CcymMa
KOHTEKCTOB, B KOTOPBIX 3TO CJIOBO BCTPEUAETCS
(Rohde et al., 2006; Jones, Mewhort, 2007;
Durda, Buchananan, 2008; Turney, Pantel,
2010). InctpuOyTHBHO-CEMaHTHYECKUE MOJICIIH,
oOyueHnele 1o amroputMam Word2Vec wu
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UCTIONB3YIOUINE /ISl  OIEHKH  CMBICIOBOM
OJM30CTU CJIOB MX BEKTOPHBIE MPEACTaBICHUS
(Mikolov et al., 2013a; Mikolov et al., 2013b;
Levy, Goldberg, 2014; Brownlee, 2017),
HIAPOKO UCTIONIB3YIOTCS B ToCIIeIHee
JeCATHIIETHE, OJTHAKO, HACKOJIBKO HaM H3BECTHO,
OHM eIlle He MNPUMEHSJIMCh I U3y4YeHHS
TEPMUHOJIOTHYECKOTO cocraBa y4eOHBIX
TEKCTOB. BaxkHeillliee NPEUMYIIECTBO STOTO
MeTo/ia Mepesl OCTAIBHBIMA MBI BUIMM B TOM,
YTO C €ro IOMOLIbI0 MOXXHO HaOMOAaTh 3a
MOBEJICHUEM B TEKCTE CEMAaHTUYECKU CBS3aHHBIX
TEPMUHOJIOTHYECKUX TPYINI H TEeM CaMbIM
XapaKTepu30BaTh  TEPMUHOYINOTPEONCHHE B
acrieKTe KIII0YEeBOrO CBOWCTBA TEPMHHA — €T0
NPUHAUIC)KHOCTH HEKOTOPOW TEPMUHOCHCTEME
(JIeitumx, 2007: 98—129).

PesynbraTh cTpatuuKanuu
TEPMUHOJIOTHYECKOTO HATIOJHEHUS IIKOJIbHBIX
Yy4eOHHKOB, OCYIIECTBICHHOM METOIaMH
KOPIIYCHOM ¥ KOMIIBIOTEPHON JIMHIBUCTHKH,
MOTYT OBbITb HEOE3bIHTEpECHbl M B aCIEKTe
TEOpUH CIOKHOCTH TekcTa. COBPEMEHHBIN ATall
pa3BUTHs KOMILUIEKCOJIOTMHA OTMEYEH Bce Oosee
HIUPOKUM UCTIONIb30BaHUEM METOJIOB
aBTOMAaTHYECKOI 00pabOTKM U aHaIHM3a TEKCTOB;
o03opet cMm. B: (ComoBbeB u gp., 2022;
ConnpiikuHa u - ap., 2022);  npumepsl
nccnenoBanuii: (Flor et al, 2013; Homawms,
Mopo3os, 2021; Glazkova et al., 2021; Sharoff,
2022). OTi MeTOoABI TPUMEHSIOTCS U [T OLIEHKH
CIIO)KHOCTH YYEOHBIX TEKCTOB PAa3HBIX THIIOB,
KOTOpBIE TPAJAMIIMOHHO SIBIISTIOTCS OTHUM W3
OCHOBHBIX TPEIMETOB HHTEPECa CIIEIHAINCTOB
o KOMIUIEKCOJIOTHH; CM., HarpuMmep,
WCCIIEIOBAaHMS CJIOKHOCTH IIKOJIBHBIX YU4EOHBIX
TEKCTOB Ha MaTepualieé KOPIyCHBIX JaHHBIX:
(Solovyev et al., 2018; MapteiHOBa 1 Ap., 2020).

VYnorpeGieHne  TEPMHUHOB  CUUTACTCA
OJTHUM U3 JIEKCUYECKHUX MOKa3aTeel CI0KHOCTH
tekcra (IlImakosckmii, 2007). Ilpu »sToM
MPUPOAA TEPMHUHOJOTHYECKUX EIMHUI] TaKOBa,
YTO Ha YyBEIMUYEHHE MEPHI CIOKHOCTH TEKCTa
OHM BIMSIOT B CWIy II€JIOTO psAa CBOHUX
XapaKTEepPUCTUK. TepMHUHBI — 3TO, KaK MPaBHJIO,
MaJIOYaCTOTHbIE 3a TMpeJeslaMi  CHELHATbHBIX
TEKCTOB CJIOBA; TPAJMLHOHHO CUMUTAETCS, YTO
BBICOKMH  TPOILEHT HU3KOYACTOTHBIX  CJIOB
YBEJIIMYMBACT CIIOKHOCTh TEKCTa, YTO B IIEJIOM
MOJATBEPKIACTCA U HUCCIEAOBAaHMAMU  C
MIPUMEHEHUEM HOBEWIINX TEXHOJIOTUI
(Jlanommna u gp., 2022). Tepmunbl, paxe
pedepeHmanbHO  OTCHUIA K KOHKPETHBIM

00beKTaM JICHCTBUTEIBHOCTH, TATOTEIOT K
noHsTuitHON abctpakiuu  (Tarapunros, 2006:
231-234) u TeM caMbIM YBEIMYHBAIOT CTEIEHb
aOCTPaKTHOCTH TEKCTa, CJIEJOBATEIbHO, U MEpy
ero cioxxaoctu (Schwanenflugel, 1991; Fisher
et al., 2016). Hakoner; TepMHHBI, KaK TPaBUIIO,
CUUTAIOTCS CEMAaHTHYECKH CIIOKHBIMHU CIIOBAMH,
CTETIEHb  «3HAKOMCTBa» C  KOTOPBIMH Yy
Hecrenuanyucra HeBelnka (Mmkk, 1981: 65).
CeMmaHTHYECKasE  CIOXHOCTH  CJOBa  IUIOXO
MOJAAETCS dopmanbHOMY HU3MEPEHUIO
(Mopozos, Momamn, 2019), ogHako cremayer
YUUTBIBaTh, YTO B y4eOHOM TEKCTE€ TEPMHHBI —
9TO KMEHHO T€ CJI0OBa, 3HAYE€HHE KOTOPBIX
TpeOyeTcsi yCBOMTh, YTO B JaHHOM CIydae
ONpaBIbIBAET  MX  XapaKTepUCTUKY  Kak
«HE3HAKOMBIX» CJIOB.

[IpumenuTenbHO K y4eOHOM KHUre WM
y4eOHO-METOJJMYECKOMY ~ KOMIUIEKCY  Ba)XHO
YUUTBIBaTh 3aKpeNuBLIEECS B KOMILIEKCOJIOIHU
pasrpaHryeHre aOCOMIOTHOM CIIOKHOCTH TEKCTa
KaK CyMMBbI €r0 OOBEKTHBHBIX XapaKTEPUCTUK U
TPYAHOCTH TEKCTa (MHA4Y€ — OTHOCUTEIHHON
CIIO)KHOCTM  TEKCTa) KaKk ero KayecTsa,
3aBUCHMOTO  OT  BHEIIHHX  (DaKTOpPOB, B
YaCTHOCTH OT IO3HABATEIbHBIX BO3MOXKHOCTEH
BOCTIPHHUMAIOIIIETO TEKCT cyObekTa
(Conmupikunaa, Kucenpaukor, 2015: 86-87;
Comupimkuna, 2022: 20). Beicokas 4acTOTHOCTh
TEPMUHOB YBEJIMUMBAET MEPY CJIIOKHOCTH TEKCTa
B LIEJIOM, HO UX pEeryJjsipHas HNOBTOPSEMOCTh B
TEKCTe Y4eOHHMKAa TIOCTETICHHO CHIKAET €ro
TpyaHoCcTh (Mukk, 1981: 67). Onun u TOT Xe
TEKCTOBBI (bparmesnr, coJepKaIIuii
MoJyIeXxalue YCBOEHHIO TE€PMUHBI U
pa3MelleHHbI OIHOBPEMEHHO B Hayajie U B
KOHIIe yueOHMKa, 00aJaeT OJMHAKOBOI Mepoit
CJIO’KHOCTH, HO, OYEBUJIHO, JIOJDKEH
TIPEIOI0KHUTEITHHO OLICHUBATHCS KaK
COOTBETCTBEHHO Oojiee U MEHee TpPY/AHBIH, MO0
CyMMa 3HaHMH Yy4YeHMKa M CTENeHb €ro

3HAaKOMCTBA c TEPMHUHOJIOTHICCKUMHU
CANHNIIaMHU HOJI’)KHBI ObLIN YBCIIMYUTLCA B XO/I€
00yUYeHHS.

B acnmekre uAAKTUKKA CIOXHOCTH M
TPYAHOCTb y4€OHOTo TEKCTa MNPEIOMIISIOTCS B
JTMXOTOMUU JIMJTAKTUYECKUX NPUHIUIIOB
HAYYHOCTH W  JIOCTYMHOCTH:  COJEpKaHUE
IIKOJIFHOTO yYeOHMKA JTOJDKHO TaK WM WHAaue
COOTBETCTBOBAaTh ~ COBPEMEHHBIM  HAYYHBIM
MPEJCTABICHUSAM, OTpakasg B TOM 4YHCIE U HX
TEPMUHOJIOIMYECKYIO COCTABIISIOUIYIO (M B 3TOM
IUIAaHE OHO HEM30€XHO TPYAHO), HO IMpPU 3TOM
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OHO JIOJDKHO OBITh HMOCHJIBHBIM JUISI YCBOGHHSI.
OTKJIOHEHHE OT pean3aliy THX MPUHIIUIIOB B
M00yI0 CTOPOHY CHIXKAeT JAUAAKTUYECKYIO
3¢ HEKTUBHOCTH yUCOHHUKA.

2. Martepuaja u MeTo/bl

2.1. Co3naHue uejieBbIX KOPIYyCOB

B ocHOBe mpOBENEHHOrO HCCIEIOBAaHUS
JEKUT PAI TPOLELyp, B YaCTHOCTH CO3JaHHE
HCCIICIOBATENbCKUX ~ (MHAYe  —  LEJEBBIX)
KOPITYCOB, BEKTOPU3AIHS KOPITYCOB,
KJIacTepU3anus MOJy4eHHBIX TaHHBIX.

[lepBoouepenHoii 3a1aveii ObIJIO CO3AaHUE
LEJIEBOT0  KOpIyca  TEKCTOB  IIKOJIbHBIX
yueOHukoB. Jlns co3maHus Kopiyca Obuid
UCTIONB30BaHbI TeKCTHI 207 y4eOHUKOB C 5-TO TI0
11-ii  kjacc, BBIMYIIEHHBIX H30AaTEIECTBOM
«IIpocBemenne» (0T W3HATENBCTBA  OBUIO
MOJTyYEeHO oduimanbHOE paspeleHue
WCTIONB30BaTh TEKCTHl B HCCIENOBATEIbCKUX
nensix). Bece yueOHMKM Ha MOMEHT BKITIOUCHUS
ux TekctoB B kopmyc (2020r.) BXomunu B
(dbopmupyeMblii MHUHUCTEPCTBOM TPOCBEIEHHS
(benepanbHbIiA repeyYcHb U3JIaHUl,
PEKOMEHIOBAaHHBIX K UCTIOIH30BAHUIO B IITKOJIAX.
TekcTsl  CKaHMPOBAIUCH,  PACIO3HABAJIKCH,
MIPOXO TN 00paboTKy (ynansmuch
HEOYKBEHHBIE CHMBOJIbI, 3HAKH MPEUHAHUS,
yHUGUIMpOBAJICS peructp OykB H  1p.); C
MOMOIIIBIO0 TTPOTPAMMHBIX CPEIICTB CIOBOGOPMBI
TIPUBOIUIIHCH K HayvaJIbHON dopme,
OCYIIECTBIISUIACH YaCTepPeYHas pa3MeTKa cioB. B
KOHEYHOM cdYere oOmmii o00BeM Kopyca
COCTaBHII 4yTh Oonee 13 965 000
cioBoynotpeOnenuit. Kopryc Obu1 pa3dut Ha
MOJKOPITYChl B COOTBETCTBUHM CO IIKOJBHBIMHU
quctumiuHamMu - (Bcero  —  21):  anreOpa
(18 yuebHukoB; BCETO 1 144 089
CIIOBOYTIOTpeOeHni), acTpoHomust (2; 89 574),
6uomnorus (21; 1 125 648), Bceobmast ucropus u
uctopusi Poccun (15; 973 498), reorpadus (8;
512 173), reoMeTpust (8; 370 054),
ecrectBo3HaHue (2; 158 665), nzobpasurenpHOE
uckycctBo (8; 283 608), wundbopmartuka (6;
284 683), mmreparypa  (18; 3939 054),
matemaruka (10; 525 035), maremaruyeckuit
aHaIu3 (14; 1 134 786), MHpOBad
XyJoxKecTBeHHas KynbTypa (2; 33 130), my3bika
(4; 76241), obmectBo3nanue (12; 505 822),
npaBo (2; 171 349), pycckuit s3sik  (18;
1131 575), texnonorust (4; 163 574), dusuka
(15; 1098 625), ¢usnueckas kynbtypa (7;
301 371), xumms (13; 543 283). Kpome ToTO,
Kbl TIPEJIMETHBINA TTOIKOPITYC OBLT pa3ziesicH

Ha COCTaBHbBIC YacTH B COOTBETCTBUH C TOJaMHU
00y4eHHS.

Eme omauM  crnenmaibHO — CO3JaHHBIM
HCCIICIOBATEIbCKUM ~ KOPITYCOM, HEO0O0XOMMBIM

TUIST W3YYCHUSI HIKOJIEHOTO
TEPMHUHOYTIOTPEOJICHHSI B  COINOCTaBHUTEILHOM
acriekte (cM. Hmwke — 1. 3.2), cra;m KOpImyc

COBPEMEHHBIX HAy4HBIX CTaTei Ha PpPYyCCKOM
si3bike. OH (OPMHUPOBAJICS COTTIACHO CIEAYIOLINM
npuHipnaMm. M3 Haumbosee LMTHUPYEMBIX, NpU
9TOM HE Y3KOCIEIMAIbHBIX HAaY4HBIX >KypHAJIOB
pasnMUHBIX  OOJacTel 3HAHMSA  M3BJIEKAIUCH
crathi, omyOnukoBanHble B 20162021 rr. Jlns
Ka)XJI0i 0071aCTH 3HaHUSI OTOMPAIIHCH OT JABYX 0
ISTH KYPHAJIOB, INpPU 3TOM IO CTaTed wu3
KaXJIOr0 JKypHaja oOIpeaesuiack Mepod €ero
IIUTUPYEMOCTH. B Kopmyc BKIIOYAIUCh TEKCTbI
HAay4yHbIX CTaTe M HAy4HbIX COOOLIEHHH U3
OCHOBHBIX pa3/eJiOB >KypHAJIOB; YUYHUTHIBAJIHNChH
OCHOBOM TEKCT CTaTbH, €€ HA3BaHWUE U aHHOTALHS.
Hanpumep, uw3 100 c 5umHUM KypHAJIOB
reorpaduueckoil TeMaTHUKH, WHAEKCUPYEMBIX B
PoccuiickoM HHIEKCE HAaydyHOrO LIMTUPOBAHMS,
ObUI0O OTOOpPaHO TPU HE Y3KOCTICIIHATbHBIX

KypHala ¢ HauOOJbIIMM  KOJIUYECTBOM
mutupoBaHnii — «l'eorpadgust u  mpUpOIHbIE
pecypeby, «BecTHuk MocKoBCKOro
yauBepcurera.  Cepusa5:  T'eorpadums»y  u

«M3Bectusi Poccuiickoil akanemun Hayk. Cepust
reorpaduueckas». I[locKONbKY 93TH KypHAaJbI
MMEIOT MPUOIM3UTENILHO OJMHAKOBBIM HHEKC
cpemneit mutupyemoctu (8,51, 9,72 m 9,00
COOTBETCTBEHHO), OBUIO TPHHATO  pEIICHHE
UCTIONB30BaTh Ul (DOPMHUPOBAHUS KOpITyca BCE
TPU JKypHaia IPUMEPHO B PABHOM COOTHOIIEHHH:
B KOPITyC BOIIUTH TEKCThI COOTBETCTBEHHO 50, 46
n 40 crareii (Bcero 136 crareit). B coorBercTBUM
c o0yacTssMH 3HAHUS KOPIYC HaydHBIX CTaTeit
ObUT paszeneH Ha NOAKOPIYCHI, KOTOpBIE, 3a
OTAEIbHBIMU  HCKITIOUEHUSMH, COOTBETCTBYIOT
MOJIKOPITyCcaM KOpITyca IIKOJbHBIX Y4eOHUKOB (B
KOpITyCe HAyYHBIX CTaTed HE BBIICISIINCH
IIKOJIbHBIE TOAKOpIychl «EcTecTBO3HaHMEe» U
«TexHomnorus; MIKOJBHBIM ~ TIOIKOPITyCam
«Marematuka», «Anredpa», «['eomerpus»,
«MaremMaTu4ecKuii  aHalaM3»  COOTBETCTBOBAJ
€/IMHbII MIOJIKOPITYC Hay4HBIX cTarei
«Marematnka», TOYHO TaK K€ IIKOJBHBIM
noakopmycam «l300pazurensHoe UCKYCCTBO» M
«MupoBas XY/10’KE€CTBEHHAs! KYJIBTYpa»
COOTBETCTBOBAJI €/IMHBII TMOJKOPIYC HAY4HBIX
crateii  «MckyccTBo»). TeKCTbl  MPOXOIUIU
HEOOXOIMMYI0 00paboTKy, aHAJIOTUYHYIO TEeM
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OlepanusiM, KOTOpbIE  OCYIIECTBISUIUCH B
OTHOLICHUN TCKCTOB HIIKOJIBHBIX y‘le6HI/II(OB.
O0BeM KaI0T0 MOAKOPITyca B KOPITYCE HAyUHBIX
crateli cocraBwi He MeHee 75 % or oObema
AQHAJIOTUYHOTO TIOAKOPIyCa KOPITyca IMIKOJIBHBIX

TEeKCTOB, Hampumep: Treorpaduss — (a) B
MOJIKOpPITyCe KOpITyca HAay4YHBIX CTaTeid OKOJIO
434 000 CJIOBOYTIOTpEOICHUH, (0) B
COOTBETCTBYIOILIEM HOZIKOpITyCe KopIyca
MIKOJBHBIX ~ YYEOHHKOB OKOJIO 512 000
CIIOBOYNIOTpeOiIeHui; Ouonorust — (a) OKOJIO

853 000 cnoBoymotpebnennii u (6) oKoIO
1126 000 cnoBoymoTpebneHnit; UCTOpUST —
(a)okomo 902 000 cnoBoymoTpeOeHMA U
(6) okomo 973 000 crioBoymoTpedaeHuit. OOt
00BEM KOpITyca Hay4YHBIX CTaTel COCTABHJI OKOJIO
10 795 500 cnoBoynotpebieHui.

[Toaroroenentsie KOPITYCBI ObLTH
3arpyskeHpl  Ha 1argopmy Sketch Engine
(https://www.sketchengine.eu), Ha  KOTOpO¥
OCYIIECTBIISUIOCH aBTOMAaTUYECKOE H3BIICUCHUE
KaH/IN/1aTOB B TEPMHHBI COTJIACHO
0XapaKTepU30BaHHOMN BBIIIIE nporeaype
COTIOCTABJICHUsI OTHOCHUTEIILHOH 4YaCTOTHOCTH
CIIOB B IIEJIEBOM M pedepeHTHOM Kopmycax. B
KauecTBe pe(EpeHTHOro KOopIyca BBICTYIAl
Russian Web 2011 Sample (ruTenTenl1),
noctynuelii B Sketch Engine u comeprkarmit
6onee 900 MHUTHOHOB CIIOBOYNOTPEOICHUN U3
PYCCKOSI3bIYHBIX MHTEPHET-TEKCTOB.

2.2.  ABTOMaTM4YecKoe  W3BJIeYeHHe
TEPMHHOB M TIOCJEIYIOLIAsi BEKTOPU3ALUS
JAAHHBIX

AJNTOPUTMBI H3BJICYCHHUSI OIHOCIOBHBIX H
HEOIHOCTIOBHBIX  KaHIMJATOB B  TEPMHUHBI
pazmuuamuchk.  JIng  Kaxaol — OJHOCIOBHOM
JIEKCUYECKOW  €AMHMIIBI,  YHOTpPEeOJeHHOH B
COOTBETCTBYIOIIEM TIOJIKOPITyCE HE MEHee Tpex
pa3, BBICUMTHIBAJIACh MeTpuka keyness score 1o
¢dopmyne: ((Lt * 1,000,000 / Ct) +1) / ((Lr *
1,000,000 / Cr) +1), tme Lt — w4acrora
yrnoTpeOyieHrs eMHUIBI B 1iesieBoM Kopryce, Ct
— o0mee KOIMMYeCTBO TOKEHOB B  IEJICBOM
Kopmyce, Lr — yactora ynotpebaeHus: €quHATB B
pedepentom kopmyce, Cr — o01iee KOJIM4eCTBO
TOKEHOB B pedepeHTHOM Kopiryce. OHOCIOBHAs
eIUHUIIA TojydYalia CTaTyC KaHAujAaTa B
TEpMHHBI, €CITM 3HAUYCHNE METPHUKH keyness score
MpeBBIIIANo0 1; cp., HampuMep, 3HAUYCHUST METPUKA
keyness score s CIOB B KOpITyce IIKOJIbHBIX
y4eOHMKOB B mojkopmyce «Anrebpa» (7-9
KJIACChI): «MHOTOWICH» — 743.2, «MHOXKUTEIb) —
380.4, «mapaboma» — 322.3; B moOAKOpITyce

«Pycckuit s3bIK (5 KJIACC): «CYMIECTBUTEILHOE) —
4794, «nagex» — 231.4, «antoaum» — 170.4; B

MIOJIKOPITyCe «buonorus» C KJ1acc):
«porocunTesy — 562.3, «beHoTHm» — 166.1,
«umromazMa» — 11.2; B Kopmyce Hay4HBIX
craTteu B MOAKOPITyCE «Xumumm:
«makpomoriekynay — 306.5, «amcopOums»y —
103.042, «momumepmzarus» — 67.9; B

MOJIKOPITyCce «ACTPOHOMHUS»: «TONyoch» — 197.4,
«ramaktukay — 94.6, «uedenmpn — 31.3.

BrruneHeHne HEOHOCIOBHBIX KaHIUIATOB
B TEPMUHBl TMPOUCXOAWIO B JBa JTama.
[lepBoHavanbHO M3 BCEX BO3MOMKHBIX COYETAHHUI
JIEKCEM, BCTPEYAIOLIMXCA B COOTBETCTBYIOLIEM
MOJIKOPITyCE HE MEHEE TPEX pa3, ObLIM BbIIEICHBI
COYETaHus, XapaKTepU3yIOLUecs
HOJIOXKUTEIbHBIM 3HaueHueM MeTtpuku Log-Dice
SCOre,  pacCUMThIBAEMOM 10  CIEAYIOLIEH
dopmyne: 14 + log2(1XNY)) / (IX] + [Y])), rze |X]
— abconroTHas 4YacToTa IIEPBOTO  SJIEMEHTa
codeTaHusi B mojakopmyce, [Y| — aOcomroTHas
YacTOTa BTOPOTO  JJIEMEHTA COYETaHUS B
noxkopmyce, [ XNY| — abcomoTHast 4acToTa BCEro
coyeraHusi B  NOAKOpmHyce.  3areM s
BBIJICJICHHBIX ~ COYETaHMH ObUIa  paccuMTaHa
MeTpuKa keyness score COrIacHO TNPUBEICHHON
Beiie  (opmyne. Cp., Hampumep, 3HAUYCHUS
MeTpukn keyness score il KOJUIOKAM B
KOpITyCe IIKOJBHBIX YYEOHHKOB B TOAKOPITYCE
«Anredpa» (7-9 kmaccel): «rpaduk QyHKIU) —
725.9, «narypansHoe uncio» — 200.9, «iuHeiHas
¢byHKIm — 97.6; B moaxopiyce «Pycckuit s3p1k»
(5 xmacc): «gacts peun» — 428.2, «eIMHCTBEHHOE
yncno» — 222.4, «mpoeaniee Bpems» — 76.1; B
noaxopnyce «buonorus» (9 knace): «Oecnosnoe
pasmHOXkeHue» — 2404, «nuiieBas UEMb»y —
190.9, «rennas umxenepus» — 67.0; B kopmyce
HAay4HbIX CTaT€d B TOJKOPIYCE «XUMHUD):
«QIeMeHTHbIM aHam3» — 145.0, «peakiroHHas
Macca» — 75.4, «OydepHbiii pactBop» — 65.7; B
MOJIKOpITyCe «ACTPOHOMUS: «KpacHoe
cmemenue» — 120.4, «apipa Jlokmana» — 81.0,
«COJHEYHBIN BeTep» — 51.2.

[lomydeHHBIE CIHCKU OJHOCIOBHBIX H
HEOJHOCTIOBHBIX KaHIUIATOB B TEPMHUHBI ObUIN
YIOPSI0UEHBI TI0 YOBIBAHHMIO 3HAYEHUS] METPUKU
keyness score; mans pAanbHeimed o0paOoTKu
HCIIONIBE30BAINCH TIEPBBIE 1000 CJIMHUII,
W3BJICYEHHBIX U3 KOPITyCa MIKOJIBHBIX yUeOHNKOB,
u mnepsble 2000 enuWHUL, W3BJICYEHHBIX U3
KOpITyca Hay4HBIX CTaTeH.

OnHoWf M3 OCHOBHBIX HpOOJieM  Mpu
NIPUMEHEHUH  BBIIICONIMCAHHOM  MPOLETypbl
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SBJISCTCS. OTTPAHUYCHUE B KPYTy aBTOMAaTHUECKU
BBIJICJICHHBIX CJIOB M COYETaHUH COOCTBEHHO
TEPMHUHOJIOTHYECKOM JIEKCUKU oT
HETEPMUHOJIOTHYECKUX ~ JICKCUYECKUX — EIMHHUII,
yIoJOOJIEHHBIX TEPMHHAM 110 TOBEJICHUIO B
TEKCTax y4eOHMKOB, TO €CTh HH3KOYaCTOTHBIX B
pedepeHTHOM KopITyce, HO BBICOKOYACTOTHBIX B
neneBoM kopmyce. Hwuwxe Ttakue cnosa OynyT
YCJIOBHO Ha3bIBAThCS JDKeTepMHUHAMU.
IMogyepkHeM yCIOBHOCTH 3TOr0 HAHMMEHOBAHW,
nbo0 TpH  aBTOMATHYECKOM  OTTPAaHUYCHUH
TEPMHUHOB OT JDKETEPMHUHOB B COCTaB TOCIIEIHUX
MO pa3HBIM [PUYMHAM MOTYT TIOMAcTh U
COOCTBEHHO TEPMHHBI.

st ONTUMHU3ALHN MOTyYEHHBIX
pE3yNbTaTOB  HCHOJNB30BATUCH  AITOPUTMBI
Word2Vec, Ha ocHOBE KOTOpBIX OblIa MPOBEIECHA
BEKTOPH3AIMS LIEJIEBBIX KOPITYCOB M CO3IaHBI U
00yueHBI JMCTPUOYTUBHO-CEMAaHTUUECKUE
monenmn (word embedding models), kotopbie
MO3BOJSUIA  OTIPENICNIUTh  MEpPYy CXOJACTBA B
CHHTarMaTUYeCKUX XapaKTEePUCTUKAX
ABTOMATHUYECKU BBIJICJICHHBIX CAWHHI] B KaXXIOM
U3 CO3JaHHBIX THoxaKopmycoB. /[l kaxmoro
MOZIKOpITyca OBUIO TMOJYYEHO JIBE MOJENTH — JUIS
OJTHOCIIOBHBIX €IMHHI] M JUISi HEOJHOCIOBHBIX
enuHull (Ourpamm u  Tpurpamm). OOyueHue
Mozeneil MPOUCXOAMIO B CIEAYIOIIEM IOpsIKe:
1) ompenensack YaCTOTHOCTh Ka)KIOTO CJIOBA B
KopITyce; 2) CIOBa COPTUPOBAINCH IO YacTOTE,
peIKue CcJoBa YOASUIMCh, 3) IS CHIDKEHHS
BBIYHCIIMTENTHHOMN CII0KHOCTH aJITOPUTMA CJIOBaph
KOIMpOBAJICSA C TIOMONIBbIO jepeBa Xaddmana
(Huffman Binary Tree); 4) ans kaxmoro ciosa B
KOpITyCcE CTPOMJICSI BEKTOP, DJIEMEHTHI KOTOPOTO
NPENICTABIISIIOT COOOM O0O3HAYECHUSI KOJIMYECTBA
CIIy4aeB, KOIJa JAHHOE CJOBO OKa3bIBAaeTCS B
OJTHOM OKHE KOHTEKCTOB C IPYrHMMH HamoOoIee
YaCTOTHBIMA  CJIOBAaMH  JITAHHOTO  KOpITyca
(mapaMeTp OKHA KOHTEKCTOB —  3aJIlaHHas
MaKCUMalbHasl TUCTAHIMSA MEXIYy TEKYIIUM U
TIPEe/ICKa3bIBAEMBIM CIIOBOM B TIPEIIOKEHHH); S5)
MOCTPOSHHBIE BEKTOPHI TOJABAJNCh Ha BXOI
HelpoceTn TPSIMOTO pacrnpocTpaHeHus
(feedforward neural network), koropast oOyuaercst
Mpe/ACKa3bIBaTh JMOO KOHTEKCT MO 33JIaHHOMY
CIIOBY, JINOO CJIOBO IO 33JJaHHOMY KOHTEKCTY.

BekTopHOoe mpencraBieHHE — MO3BOJISET
OLICHWBATh CTENEHh CEMAHTHYECKOH ONM30CTH
Ka)XJI0M Maphbl CJIOB HA OCHOBE KOCUHYCHON Mepbl
HX BEKTOPOB. J[Is1 Kax10i mapHOW KOMOWHAIN
ObUIa BbICUMTaHa Mepa KOCUHYCHOM Onm3octu CS
=u*v/ (| * |v]), Tak uto CS HaxoauTcs B

npexaenax [0,1], rme 1 0603HaYaeT HACHTHYHOCTH
BEKTOPOB (UTO YKa3blBaeT Ha WACHTHUYHOCTh
KOHTEKCTOB, B KOTOPBIX BCTpPEYAIOTCS CJIOBa, a
CJI/IOBATENBHO, Ha ux NpEeIEIbHYIO
CEeMaHTWYeCKyt0 Omm3octh), a O0— Ha WX
OPTOTOHAIBHOCTh (TO €CTh OTCYTCTBHE OOIIMX
KOHTEKCTOB, a 3HauuT W obmmx cem). Cp.,
HanpuMep, MoKa3aresii KOCUHYCHOM OJIM30CTH B
IIKOJIBHOM TOJAKOpIyce «PyCCKHMI S3BIK»: IS
mapel CioB «cyhdukc» u «oxkonuanme» — (.80,
JUTS TIaphI CIToB «cyhdukey u «rpyma» — 0.18.

PesynbTarst BEKTOpH3aLUU
UCTIONIb30BAIMCh  JUIA  YCOBEPIIEHCTBOBAHUS
WUTOrOB aBTOMAaTHYECKOTO BbIAEIECHUS TEPMUHOB
JBYMsI pa3HBIMH CIIOCOOaMHU — B 3aBUCUMOCTH OT
TOr0, K IIKOJBHOMY WIM Hay4HOMY LIEJI€BOMY
KOpPIyCY OHHM TPUMEHSUIMCh. JTO BBI3BAHO
pa3HbIM  XapaKTepOM TEKCTOB, COCTABMBILIUX
COOTBETCTBYIOILLUI LEJIEBOM KOPIIYC: B Clly4yae C
KOpITyCOM HaY4HBIX crate cienyer
npenmnonarate 0onee OIXHOPOJHBINA JICKCUYECKUI
COCTaB TEKCTOB MU HMX OTHOCHTEIIFHO CXO/HYIO
KOMITO3HITHIO.

B orTHOmIEHMM enuHMIl, aBTOMATUYECKH
BBIJICTICHHBIX M3 IIKOJBHOTO KOpIyca, ObLI
n30paH cHnocod KiacTepu3allid CEMaHTUYECKUX
kapT. C MOMOIIBIO aNTOPUTMa CTOXAaCTUYECKOTO
BJIIOKEHUSI cocezielt ¢ t-pacnipenenenueM (t-SNE)
ObLTH MTOCTPOCHBI COOTBETCTBYIOIIHE
MOJKOPITycaM KapThl B3aHMMHOI'O PACHOJIOKEHUS
TEPMUHOJIOTHYECKUX KaHIUIATOB B OOYYEHHBIX
JMCTPUOYTUBHO-CEMAHTHUECKUX — MOJIEISIX; U3
BEKTOPHOTO MPOCTPaHCTBA BBICOKOH
Pa3MEpPHOCTH 3TH KapThI C LENbI0 BU3yAIN3aIN
MOJTY4YEHHBIX PE3YJIbTaTOB ObUIM CHPOELUPOBAHBI
B JIBYXMEpHyI IUIocKocTb. CM. mnpumepbl
MoA00HBIX KapT Ha puc. 1 u 2.

Jlomyckanach BRICOKAsi BEpOSITHOCTh TOTO,
9YTO COOCTBEHHO TEPMHHBI 00pa3yIOT Ha KapTax
YepHOTBI ~ —  KIacTepbl,  OObEAMHCHHBIC
HeOO0JIbIION KOCHHYCHOMU JUCTAHIIUCH;
JDKETEPMUHBI, HAMPOTUB, TIPEATIOIIOKUATEIHHO
paccesiHbl Ha OCTAJIBHOM TPOCTPAHCTBE KAPTHI.
C moMmompl0 MeToAa BBIYMCIEHUS K-cpemHux
(k-means) Obula ocCylIeCTBIICHA KIaCTepPH3ALIUS
TOYEK Ha IUIOCKOCTM [0 MX KOOpAMWHATaM U
MapKUPOBKa KaXKIO0Tr0 U3 MOITYYEHHBIX KIaCTEPOB
KaKk  COJEpKallero  TEPMHUHBI WA  Kak
COIEp)KalIero  JoKeTepMuHBL. B Kaxkmon
CEMaHTUYECKOM KapTe BbLAESUIOCh 20 KJIacTepoB,
M0 KOTOPBIM PACHpENeISUINCh BCE HMMEIOLIUEcs
TOYKH.
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Pl/lcyHOK 1. CemaHTHYCCKas KapTa pacrpcaciicHusd KaHAUIaTOB B TCPMHHBL. Ho,uKopnyc <<AJ1re6pa>>

(9 kimacc)

Figure 1. Semantic map representing the distribution of term candidates. Subcorpus Algebra (grade 9)
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Figure 2. Semantic map representing the distribution of term candidates. Subcorpus Russian (grade 6)

[Ipn MapkupoBKe KIacTepOB MPUHUMAITUCH
BO BHMMaHUeE creaytomue GpakTtopsl: 1) yaenbHas
JI0JIS1 CJIOB, BCTPEYAOLMXCSI BHYTPU KJ1acTepa U B
Ka4eCTBE CAaMOCTOSITEIbHBIX €IUHHUI], U B COCTAaBE
OourpamMM M TpUTpaMM (IIPEAIIoIaraeTcsl, 9To JIst
KJIaCTEPOB, COAEPIKAIIMX TEPMHHBI, XapaKTepHa
Oosiee BBICOKAsl CTENEHb IIOBTOPSIEMOCTH CIIOB);

2) ynenbHas 107l  HEOJHOCIIOBHBIX — €IMHHMIT
BHYTpU Kiactepa (IpeArojaraercs, 4To B
KJlacTepax, COAEpKalluX TEPMHUHBI, KOJIUYECTBO
HEOJHOCTOBHBIX €AMHMI] OOJblIe, TaK Kak
YpPOBEHb  TOYHOCTM IIpU  ABTOMAaTUYECKOM
BBIJICJICHUM  TEPMHUHOJIOTMYECKUX  COYETaHUH
BbIIIIE, Y€M TMPU BBIACICHUN OJHOCIOBHBIX
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TEPMUHOB); 3) yAenbHas JOJsl KaHIUIATOB B
TEPMHHBI BHYTpHU KJ1acTepa, KOTOpbIE
COOTBETCTBYIOT T€PMUHAM, HAJMYECTBYIOIINM B
denepabHBIX rOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTaHMApTax (IMpemroaraeTcs,
9YTO JUIi KJIaCTEpOB, COJEPXKAIIMX TEPMUHBI,
XapaKTepHO  Oonblliee  YHWCIO  ITOJOOHBIX
copragenuit). C yyetomM 53THX  (aKTOPOB
BBICUMTHIBATACH ~ €[MHAs METpPHKA, 3HA4YeHHE
KOTOPOH JUIsl KaXJI0TO KiacTepa Bapbupyercs ot 1
(c BBICOKOH BEpOSTHOCTBIO KIIACTEP COICPKHUT
TepmuHbl) 10 7200 (C BBICOKOH BEpPOSTHOCTBHIO
KJ1acTep COAEpXHUT JpkeTepMuHsl). Cp., Hanpumep,
(¢parMeHTBl ~ TONYYEHHBIX  CIUCKOB  JUIS
nogropiryca «Pycckuii s3bIk» (9 Kinacc): 3HaueHHne
METPUKH «1» — «PYCCKHH SI3BIK», «CHHTaKCHCH,
«poHeTHKa», «opdorpagus», «UCTOPHS S3BIKY,

«CJIIOBO», «HEOJIOI'U3M», «Mop(beMa»,
«OTUMOJIOTUs, ((CTapOCHaBHHCKHﬁ_H3BIK>),
(GHAYCHHC», ((HpeBH6PYCCKHﬁ_H3BIK>),

«COBPEMEHHBIN PYCCKUN S3BIK»,

«CIJIABSIHCKHMH _SI3bIK», 3HaUE€HHE METPUKU «3600» —
«BETEPY, «IEPEBOY, «OCHHA», «ocay,
«KOJIOKOJIBYHMK», «EJbY», «COJOBEW», <(IMILUKY,
«pAOWHAY, IUPOI», «TyMaH», «TPOM», «Tyday,
«pocay; mia noaxopmyca «I'eorpadus» (7 kmacc):
3HAUYEHUE METPUKHU «4.6» — «BO3IYIIHBIN Maccay,

«hopma_pemnsedy, «KOTJIOBHHAY,
«BBICOTHBIN_TMOSICHOCTb, «BBICOTHBIM_TOSICY,
«3EMJICTPSICCHHUEY, «KpHC-

TaJuTMYecKuil_pyHnameHT», «Targopmay,
«MYCCOH», 3HaueHMe Merpuku «16.8» —
«IpUYMHA_00pa30BaHUE», «(PAHIy3CKUH S3BIKY,
«KapTa_TPUIIOKEHHE», «coueranue (pakropy,
«KapTa_eBpazus», «JIEeTICHUE 3eMIISD,
«Opa3UIIbCKUIA_KapHaBaID»,

«0O1arocoOCTOsSHAE HACENICHUE, «TJIaB-
HBIA_3aHIATHE.

JInst  yCOBEpIICHCTBOBAHUS — PE3YJIbTATOB
aBTOMAaTUYECKOIO  BBIICJIEHUS TEPMHHOB U3
KOpIlyca Hay4HbIX CTarel ObLI HCIONB30BaH
Jpyroi crnocod. ABTOMAaTHYECKH BBIAEICHHBIC
KaHIUJAaTl B TEPMHHBI OBUIM HEPAPXHUECKU
YIOPSITIOYEHbI MO Mepe HX CEeMaHTHYECKOTO
yJaJdeHus OT YCJIOBHOTO LIEHTpa JIEKCUYECKON
CHUCTEMBI 00IIEYNOTPEOUTENIBLHOTO S3bIKA. 32 3TOT
LEHTp OBbLIO NPUHATO BBICUUTAHHOE CpEIHEE
3HaueHHe O Bcex BEKTOPHBIX MPENCTABICHU,
coziepKaimxcst B OOy4YeHHOW Ha MaTepuane
HanmonaneHoro  koprmyca  pycckoro — si3blka
JUCTPUOYTUBHO-CEMAaHTUUECKON Mozeny,
MIPEIOCTaBIIIEMON CEpBUCOM RusVectores
(Kutuzov, Kuzmenko, 2017). (1) BexropHoe

MPEJICTABIICHNE KAKAOTO KaHAWAATa B TEPMUHBI
Ci B ucxoguom crmucke {LCj}, Tak uyro Ci €
{LCj}, comocraBmsuiock ¢ O, a HWMEHHO
BBICUMTHIBAIIOCH KOCHHYCHOE PACCTOSHHUE MEXIY
Bektopamu 0(Ci) = cos(Ci, O); (2) xaHmumary c
HaWOOJBIIMM ~ KOCHUHYCHBIM  paccTosHueM 0
MpUcBaMBaJIC  HMHAEGKC | Kak  Haumboiee
BEPOSITHOMY TEPMHHY, IOCJIEC YErO OH YHAJSUICS
u3 cimcka, Tak uto Ci => K1 u K1 € {KC} ¢
{LCj+1}, ecmm 6(Ci) = argmax(0i ... 6n); (3)
maru 1-2 noBtopsuick it Ci+l € {LCj+1} no
TEX MOp, MOKa CIUCOK HE OIyCTEBaJ, TaK YTO
{LCn} = @ u {KC} = {LCj}. Hakonen cpenu
MHOXKECTBA ~ HMEPAPXUYECKH  YIIOPSIOYCHHBIX
uHIekcoB {i ... n} B crmcke {KC} BbiOupaics
takod wHIekc k (1 < k < n), dToOBI
noaqMHOKecTBO KauauaatoB {Kk ... Kn} moxHO
Oobuto  uckmounth w3 comcka {KC} kak
COCTaBJICHHOE M3  HaWMEHEE  BEPOSTHBIX
TepMuHOB. Ha paHHOM »Tame wuccrnenoBaHuUs
BBIOOP COOTBETCTBYIOILCH TOYKM OTCEUKH IS
Ka)XI0MH JCIUTUTAHBI TPOU3BOIAMIICS
oKcneptHsIM  pemtenreM. Cp., Hampumep, 15
NIEPBBIX U TIOCJICIHUX KaHAUIATOB B TCPMUHBI M3
BBICTPOCHHOT'O MOJJOOHBIM 00pa3oM CIHCKA ISt

npeAMeTHOW ~ obmacth  «Pycckuii  s3bIK»:
KaHauaatel ¢ 15 mepBbIMM  MHAEKCAMH  —
«OKCILTMKALUS, «TIPEeIMKaTUBHOCTD,
«MMEHOBAHHUEY, «MOZLyC», «JEHOTaT»,
CUHTEHLHSD, «JIeKceMay, «aKTaHT,
«TIPECYNIO3ULMAD»,  «IECKPUMLUSD), «MOJAJIb-
HOCTbBY, «CEMAHTHKa», «pehepeHIs,

«IIpeAMKaT», «IPONO3ULUA; KaHauaarsl ¢ 15
MOCIETHUMH  HWHAEKCAMH  —  «MaJb4YHK»,
«BapBapa», «IeTS», «HAIWY, «OeHeduImanTy,
«TOCTIO/IUHY», «CKOTHHA», «IapHasy», «3eHHULAY,
«MakKapy»,  <OKy4OK»,  «oOuaa»,  «CKyKay,
«TOTIOJIBY, «YEPBSIK».

[locne npuMeHeHMs K  W3HAYAIBHO
BBIJICTIEHHOMY MaTepually OIHCAHHBIX OTeparyit
KOJIMYECTBO OJJHOCIOBHBIX M HEOJHOCIOBHBIX
€IMHMLl, OTHECEHHBIX K TEPMHHAM, COCTAaBUJIO
JUIsL KOpITyca IIKOJNBHBIX YdeOHHMKOB 26 328;
pacmpeneneHre 1o TOAKOpIycaM: airedpa —
1 526, actponomusi — 456, Ouonorus — 2 324,
BceoOmas ucropust u ucropuss Poccun — 2 491,
reorpapusi— 1635, reomerpus — 570,
ectecTBo3HaHMe — 198,  m300pazurenbHOE
nckycctBo  — 808, wHpOopmatmka — 682,
murepatrypa — 2306, wmarematmka — 903,
MaTeMaTndeckuii aHaim3 — 635, MupoBas
XyJIOKECTBEHHas! KyJbTypa — 215, My3bika — 46,
obmecTBo3HaHue — 2 286, mpaBo — 404, pycckuit
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s3BIK — 2 633, Texronorus — 406, ¢pmsuka — 2 836,
¢mmyeckas KynbTypa — 1161, xumus — 1 807.
g xoprmyca HayyHBIX CTaredl KOJIUYECTBO
OJTHOCIIOBHBIX ¥ HEOJHOCJIOBHBIX  €IMHMII,
OTHECEHHBIX K TEpMHHaM, cocTaBwio 15 247;
pacripesielieHue 10 MOJIKOPITycaM: acTPOHOMHUS —
1060, ouomorust — 1157, reorpadpms — 1112,
uHdopmatrka — 896, uckyccrsosHanue — 1 182,
ucropusi — 891, mureparypoenenne — 1101,

MatemMaruka — 753, wmy3sbikoBemeHne — 955,
obmectBo3Hanue — 1 116, mpaBo — 1 169, pycckmit
sBBIK / JMHTBUCTHKA — 945, dmsmka — 999,

¢uznueckas KynbTypa — 892, xumus — 1 019.

3. Pe3yabTaThl U 00Cy:K1eHUe

3.1. TepmMuHbI M BBICOKOYACTOTHAS
HETEPMHHOJIOTHYecKast JIEKCHKA

Bekropusanus JAHHBIX MIO3BOJIIET
YIYYIIUTh pe3yJIbTaThl aBTOMaTHUYECKOIO
W3BJICUCHUS] TEPMHUHOB U CO3/Ia€T OCHOBY KaK JJIst
UHTEpPNpETallul  TEPMUHOYNOTpeOJIeHHs B
IIKOJIBHBIX ~ Y4eOHBIX TEKCTaX, TaK H JUIs
JAIbHEHIINX  ONEpaluii, HANpaBICHHbIX Ha
U3y4eHHe ero 0COOEHHOCTEH.

B nmepByro ouepens ciemyer oOpaTuTh
BHHMaHHUE Ha ()aKT aBTOMAaTHYECKOTO BBIICIICHUS
B TEKCTaX MIKOJIbHBIX YY€OHHKOB CYIIECTBEHHOTO
YuCia JDKETEPMHHOB — €MHHILl, OTHOCHTENIbHAS
YaCTOTHOCTh KOTOPBIX B IIEJIEBOM KOpITyce
NPEBbIIAeT OOIIESI3bIKOBBIE — ITOKA3aTeNld, HO
OTCESHHBIX B pe3yJbTaTe  BEKTOPH3AIHH.
Temarnueckast XapakTepUCTUKA JDKETEPMUHOB,
Kak M HMX KOIMYECTBO, pa3juyaerci B
npenMeTHbIX noakopiycax. CocTaB  JIGKCHKO-
CEMaHTHYECKUX TPYII, B KOTOpPBIE BXOMAT
JDKETEPMHHBI B Y4eOHMKAaX 1O  Pa3HbIM
JUCIMIUTMHAM,  MOXET  CTaTb  IPEeIMETOM
O0CYXJIeHUSI B PaMKaX METOAMKH IIKOJIBHOI'O
o0yd4eHust 1 00IIel TUTAKTHKH.

Jnst  psga  OUCIMIUIMH — JICHOTaTHBHAS
COOTHECEHHOCTb  JDKETEPMUHOB  OYEBUHBIM
obpazom  ompefensieTcs ~ TeM  aCHEKTOM
pEATBHOCTH, KOTOPBIH SBISIETCS  MPEIMETOM
ONHMCAaHUSI B  COOTBETCTBYIOIIMX  IIKOJBHBIX
yueOHMKaX;  Cp.,  Hampumep,  (pparment
OOILMPHOTO psifia HAMMEHOBAaHUN pPACTUTEIbHBIX
OPraHU3MOB, BBICOKOYACTOTHBIX B  LIEJIEBOM
MOJIKOpITyce TIO0 OHMOJNIOTUM: «a0pUKOC, aKarws,
apaxwuc, acTpa, Oeronusi, OeneHa, Oy3ruHa, BHIIIHS,
T€OpTHH, TOpOX, MyO, AypMaH, €ilb, 3eMIISHHKA,
MBa, Karycra, KapTodelb, KUMapuc, KUCIUIIA,
KJIeBEp, KyKypy3a, JaH/bIll, JENIUHa, JIUMa,
JUCTBEHHUIIA, JIIOMHH, JIIOLEpHA, MaJuHa,
MOXOKEBEJIPHUK, HApIMCC, OIYyBaHYMK, OJIbXa,

OpCIIHUK, OpXHIEs, OCHHA, OCOKa, MabMa,
MANoOPOTHUK, TETAPTOHUS, NUXTA, NOJOPONKHUK,
MO/ICOJTHEUHUK, TIIICHUIIA, TIKIPEH, peuc, pebka,
pera, peDKHK, psOMHA, caKcayll, CHPCHb, CIMBA,
COCHa, TOMAT, TOTIOJIb, TEOJIbIIAH, (paconb, puaika,
(GUKyC, XJIOIMYATHUK, XPHU3AHTEMa, I[MKOPHH,
LIUIIOBHYK, SBKAJIUIIT, SIOJIOHS, ICEHb, TUMEHbY.

B 1O xe BpeMs B HMHBIX MPEIMETHBIX

MOAKOpIlyCaX  HalM4he  HEKOTOPBIX  SIPKO
BBIICTIAIOIINXCS TPy JKETEPMHHOB
00BsICHACTCSI CKOpee CIJIOKHMBILIEHCS
METOIUYECKON Tpaauiue. Tak, B MOAKOPITyCe
«JIureparypa» (10-11 kmacc) IIPUBIICKACT
BHMMaHUE aBTOMAaTHYECKH BblJeIseMas IpyIna
a0CTpaKTHBIX CYILECTBUTEIBHBIX c

COOTBETCTBYIOIMMHU CY(P(HHKCAMU, OTHOCSIINXCS
K CTHJIMCTHYECKHM IUTACTaM BBICOKOW HIIH CYTy00
KHIDKHOM  JIeKcHKH:  «Oe3Bepue, BO3MeE3nue,
BBICOKHI _IpeHa3HAYCHHE, JlapOBaHUe,
TyXOBHBII BO3PO’KICHHE, KEPTBEHHOCTb,
UCKaHWe, WCKPEHHOCTb, JIMYHBIH JOCTOUHCTBO,
MeYTaHHe,  MHPO3JAaHHe,  MHPOOILYIICHHUE,
MHUPOCO3EPLIAHNE, HPAaBCTBEHHBII YyBCTBO,
obnnyeHue, MO3THYECKHI _BIOXHOBEHHE,
NPEIYyBCTBHE,  NpeoOpaykeHHe,  IMpPO3pPEHHE,
HPOCTOYILIME, Pa3IyMbe, CAaMOIOKEPTBOBAaHMHE,
CKHTaHHEe, COCTPaJIaHue, COUyBCTBHUE, CTPA/IaHUE,
cyacTue, TIIECTaBHe, YeIOBEYHOCTh, Ty)KOMHA.
O4eBHIHO, 4YTO OTH CJIOBA aBTOMATHYECKU
NONaJalT B CIHCKU KaHAWJATOB B TEPMHHBI,
MOCKOJIBKY ~ PEryJISIpHO  MCIIONB3YIOTCS B
yueOHHKaX JUIst HHTEPIpETALUU
XYHA0KECTBEHHOI'O CMBbICTIA HpOI/ISBeI[CHI/Iﬁ NN
ocobeHHOCTEN Ororpaduii aBTOpOB.

Eme Oonee mnokasarenpHa KapTHHA B
nojxopiyce «Pycckuil s3bIK» Ha BCEX CTYIEHSX
obyuennss ¢ 5 mo 9kmacc. B cocrase
JDKETEPMHHOB 3lIeCh B OOJIBIIIOM KOJIMYECTBE
OOHapy)KMBA[OTCS  CJIOBa W COYETaHWS,
SBJISIOLMECS SJIEMEHTAMU MEH3aKHBIX ONMMCaHUH
WM XapaKTePUCTUKH TPUPOIHBIX SBJICHMH; CP.,
HampuMep, (parMeHT MOJO00OHOTO psia: «aucT,

ObLIMHKA, BepoOa, BETED, BOpOOeif,
BOCXOJl_COJIHIIE,  BblOra,  TJIyOOKHI_ 03epo,
rony6oii_Hebo, rpo3a, TpOM, JIOXKIHK,

J0JITUil_31Ma, 1yOpaBa, JbIMOK, €11b, 5KaBOPOHOK,
KypaBllb, 3adl, 3UMHHUH yTpo, 340IMK, UBa,
H3MOpPO3b, M3MOPOCh, WHEH, KaMBII, KpamnuBsa,
KyKyIllIKa, JIa3ypb, JIAHZBIII, JIECHOM 03€po,
JIECHO! IOJIsAHA, JIECOK, JIMIIA, JIUCA, JIMCTOMAJ,
MeTellb, HACT, HAdaJlo OCEHb, 00Ja4yKo, OBpar,
O3HMMb, OpEILIHUK, 0Ca, OCHHA, OCOKA, MEPEIIECOK,
MECOK, THYY’KKa, IOJOCHHOBHK, IIOJCHEKHHK,
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MO3JHUI OCEHb, NOPOILIA, IPUTOPOK, TPOTAIIMHA,
pakuTa, pOAHOM IpHPOAA, poca, polla, psaOouHa,
CBEeXMI BeTep, CHHUM He0O, CUHHUIA, CUPEHb,
CKBOpEIl, CHETHpb, CHEXHbIA Oyps, COBa,
COJIOBEH, CTapblii jy0, CTyka, CyMpak, TyMaH,
Ty4a, (uajgKa, XOJIOJHBIN BeTep, dala, JhOucC,
L1anar, LIMEJIbY. VYcraHosieHo, 4TO
JIOMUHHMPOBAHHE TEMbI INPUPOIbI XapaKTEPHO U
JUISL JISKCUYECKOTO HATIOJHEHUsS Y4eOHHKOB IIO

PYCCKOMY  sI3BIKY JUII  MJIQJIIMX  KJIAcCOB
(Jlexcnaeckmit  cocraB..., 2019). Cnemyer
OTMETHTh, 4YTO HWMEHHO JUIi TMOCOOWi 1o

PYCCKOMY $sI3bIKY (DOpMHpOBaHHE TEMaTHYECKU
cOaaHCUPOBAHHOM, SMOIMOHAILHO aKTyaTbHON
Y CTHJIMCTUYECKH Pa3HOOOPa3HOM pedeBoi cpebl
yuyeOHMKa HMEeT NPHUHIUINAIBHOE 3HAUCHHUE,
MIOCKOJIBKY HETIOCPEACTBEHHBIM 00pa3oM CBSI3aHO
C ITUIAKTHYECKUMU LIEJISIMU Y4eOHOTO TpeMeTa.
B cBsi3u ¢ 3TUM U BOIIPEKH CUJIE METOAMYECKON
TPaAMLMK MOXKHO IIOJararh, 4YTO OLIyllaeMas
MHTYUTUBHO, HO TeNepb M MaTeMaTH4YEeCKU
MOJTBEPKICHHAS] TeMaTH4yecKas OAHOPOJHOCTH
S3BIKOBOTO  MaTepHasa, IpeylaraéMoro  Juis
JIMHI'BUCTHYCCKOI'O aHaJlu3a B y‘IC6HI/IKaX 10
pycCKOMy SI3BIKY, JTUTAKTHYECKU
ManoddexTrBHa.

[pencrasisier WHTEpeC KOJIMYECTBEHHOE
COOTHOILICHHE TEPMUHOB U JDKETEPMHHOB B KPYTy
BBICOKOYACTOTHOM  JIGKCHKM B pa3iM4HBIX
NpeIMETHBIX  MoAKopmycax.  [lo  aTomy
TMOKa3aTeNi0 MIKOJIbHBIC TUCIUILIAHBI 00pa3yroT
IPajalliil0 €  OTHOCHTEIBHO  OTYCTIIMBBIM
MPOTHBOMOCTABICHUEM YYEOHHKOB IO TOYHBIM U
€CTeCTBCHHbBIM  HaykaM  y4yeOHMKaM IO
TyMaHUTapHbIM TpeaMeraM. [lepBble OTMEYeHBI
npeoOyialanieM  COOCTBEHHO — TEPMHUHOJIOTH-
YeCKOW JIGKCHKH, B TO BpEeMs KaK Ul BTOPBIX
XapaKTepHa 3HAYUTENbHAs OO JDKETEPMHUHOB
(ecm. puc. 3). Crnemyer OTMETUTh HE BIIOJIHE

OXKHJJAEMOE  TOJOKEHWE HA OTOM  IIKalle
noakopnyca «Pycckuil sI3bIK», MO CTENEHU
TEPMUHOJIOTUYECKOM HACBIILIEHHOCTH

COMMKAIOLIETOCsT € IMOAKOPIyCaMH TOYHBIX U
€CTECTBEHHbIX JUCLUIUIMH, YTO YKa3bIBaeT Ha
BECbMa OOLIMPHBIN TEPMHUHOJIOTMYECKUI
anmapar, HCHOJb3yeMbli B ydeOHUKax IO
pyCCKOMY 3BIKY (Cp. MECTO Ha I3TOM WIKaie
npeamMeTta «JlurepaTtypay, KOTOpBIiA, Ka3auoch Obl,
oOpa3zyeT BMecTe ¢ npeaMeToM «Pycckuil si3pIk»
€IMHCTBO B OTHOIIEHUH CJIOBECHOCTH Kak
IpeaMeTa U3ydeHus).

Pucynok 3. Jlonsi TepMuUHOB OT OOILEro 4yucia BBICOKOYACTOTHOM JIEKCMKM B MOAKOpIyCax KopIyca

HIKOJIBHBIX YYEOHHKOB

Figure 3. Share of terms in the total number of high-frequency words in the textbook subcorpora
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Wntepnperanus pacrmpeneneHus,
MPUBEIEHHOT0O Ha  puc.3, HE  BIIOJIHE
TpuBHaibHa.  COIMacHO  MCIOJIB30BAHHBIM

QITOPUTMaM BBIJICJIEHUE TEPMHUHOJIOTMYECKOM
JIEKCUKHU CPeU BBICOKOYACTOTHBIX JIEKCHUECKHX
€IIMHUL] B y4eOHUKe o0ecrieunBaeTcs
(a) perymsipHbIM  yIoTpeOJIieHHEM TEPMUHOB B
TekcTe, mpudeMm (0) TakuM yHnoTpeOIeHHEM,
KOTOpOE€ B CHHTarMaTW4ecKoM IUIaHE CXOJHO C
yHoTpeOIeHnEM TEPMHUHOJIOTMYECKUX €TUHHIL
TOM K€ TeMaThudeckoi rpynmsl. HecoOmonenne
MEPBOTO U3 ATHX TPEOOBAHUN MOMKET NMPUBECTH
K  HEBBIIEJICHMIO E€AMHHULBI B  COCTaBe
BBICOKOYACTOTHOM JIEKCHKH B IIEJIEBOM KOpITyCe,
HECOONIONEHNE BTOPOr0 — K 3a4MCICHUIO
TEPMHHA B IPYMITY JKETEPMHUHOB.

[loka3arenbHO B 3TOM  OTHOLIEHUU
MapaloKCaJIbHOE Ha MEPBBIN B3I MOJIOKEHHUE
Ha JTAHHOM IKaje ITOIKOpITyCa
«EcrectBo3nanue» (kom Natsci), KOTOpBIi
(dhopMUpOBaIICS HA OCHOBE YYCOHHMKOB 0a30BOTO
YPOBHS /ISl CTapuieil MIKOIbI, OObEIHMHSIOMINX
cBelleHHs MO (U3UKE, ACTPOHOMHH, XHMUH,
Oouonmornu. Manass 1011 TEPMHHOB B 3TOM
MOJKOPIyCEe, OTTPAHUYEHHBIX OT JHDKETEPMUHOB
B XOJ€ KJIacTepH3allMd CEMaHTHYECKHX Kapr,
OOBSICHSIETCSI ~ HE  TOJIBKO  OOJIETYEHHBIM
TEPMHHOJIOTMYECKUM COCTaBOM TEKCTa, HO U
CaMUM XapaKTepoM YIOTPEOJICHHUsSI TEPMHUHOB:
BBIHY)KJCHHO Oerblii  0030p mpoOieMaTuku
COOTBETCTBYIOIINX HayYHBIX obmacreit
MIPUBOANT K PE3KOMY OCIIA0JICHUIO YACTOTHOCTH
TEPMHUHOJIOTMYECKUX EIUHHUL] U OTCYTCTBHIO
mogo0usi B  KOHTEKCTYaJIbHOM  TOBEIECHUH
TEPMHHOJIOTMYECKUX TPYIII.

JpyruMm TpUMEpOM  MOXKET  CIYXHTb
noakopnyc «Mysbikay. Ilpu knactepuzauuu
COOTBETCTBYIOIIMX  CEMAHTUYECKUX  KapT
KOJIMYECTBO BBIJICJICHHBIX TEPMHUHOB
OKa3bIBAETCA 3[1€Ch OYEHb MAJIO 1O CPABHEHUIO
C JPYTUMH TIPEAMETHBIMH TOJKOPITYCAMHU, YTO
CBUETEILCTBYET O TOM, YTO IPYIIbl TEPMUHOB,
ABTOMAaTUYEeCKU BBIJCJICHHBIE MpPH OMOIIU
METpHKH keyness score (B 4aCTHOCTH, Ha3BaHUS
MY3bIKaJIbHbIX JKaHPOB - «KaHTaTay,
«cuMmpoHuUs»,  «CcrouTay W Op.),  He
00Hapy>KMBAIOT CXOJICTBA B CBOEM TEKCTOBOM
MOBE/ICHUU U B KOHEYHOM CYETE HE TOMaAaroT B
YHCIIO TEPMHUHOB.

[lonoOHBIEe cuUTyalluu BO3MOXHBI U B
KaKoOM-TM00 YacTH TPEAMETHOTO MOJIKOpPIIyCa,
BKJIFOYAIOIIETO JIEKCUKY KOHKPETHOTO y4eOHO-
METOJMYECKOTO KOMIUIEKca. Tak, B yd4eOHO-
METOIUYECKOM KOMIUIEKce «Pycckuil S3BIK. S5—
11 x7accel», CO3IaHHOM MO/ O0IIEH pelakiueit
JI. A. BepOumkoir (M.; CII6.: TIpocsemenue,
2019), B yueOHUMKe IS 5 Kjlacca BCTpeYaeTcs

coYeTaHUe «opdorpadudecKkuii _mpaBuIIO,
KOTOpPOE HE ONpeiessieTCs KaK TEPMHUH UMEHHO
B 3TOM y4eOHHUKE, HO PACIO3HAETCS B Ka4eCTBE
TAKOBOTO B y4eOHHMKax il 6 U 7 KJIaccoB, rue
OHO BCTpEYAETCS C JOCTATOYHON YacCTOTOM H,
yro  Oomee  BaXHO, SIBISETCS  YacCThIO
TEPMUHOJIOTHYECKOTO KJIaCTepa, BKIIIOYAIOIIETO
B ce0s TakWe CeIWHUIBI, KaKk «opdorpammar,
«IIpaBONKCAHUE IIACHBIN,

«IPAaBOMKMCAHUE TPUCTABKAY,

«TIPaBONKCAHUE CIIOBO»,

«mpaBonucanue cyQppukcy, «yZnapeHue»,
«ycioBHe BBIOOp OyKBa» M IIp.
besycinosHo, BBICOKHE  IIOKa3aTellu

INPUCYTCTBUSL TEPMHUHOJIOTUYECKOH  JIEKCUKHU
CpeAH BBICOKOYACTOTHBIX JEKCHYECKUX €IMHUIL
B ydeOHMKE YKa3bIBalOT Ha 3HAYUTENIbHYIO
CTEIIEHb CJIOKHOCTH COOTBETCTBYIOILUX
yueOHbIXx TekcroB. C  apyroil  CTOpOHBI,
a0CONIOTHAsE  CJIOXKHOCTb  y4yeOHOro TeKCTa,
BbI3BaHHAs OOMJIMEM TEPMHUHOB, B H3BECTHOM
CMBICIIE KOMIICHCUPYETCS B IUIaHE TPYAHOCTH
€ro ycBoeHHs Onarogapsi perylsipHOMy H
KOHTEKCTYaJIbHO CUCTEMAaTU3UPOBAHHOMY
yHoTpeOJIeHUI0 TEPMUHOJIIOTHYECKUX TPy,
00pa3yIoIuX HEKOTOpOe CMbICIoBoe 1ienoe. U

HalpoTUB — YNOTpeOJIeHHe TEPMHUHOB, HE
oOHapy:KHBaro1ee JOJDKHOM MepbI
YaCTOTHOCTH u/nnm KOHTEKCTYaJIbHOTO

CXOICTBA C ymoTpeOieHHMeM OJIM3KUX O
CMBICITy €IUHMIl, MOXXET BBI3BIBATh TPYIHOCTH
NP YCBOGHUH TEKCTA, XOTA M YMEHbIIACT
CTETIeHb er0 a0COIIOTHON CIIOKHOCTH.

3.2. TepMUHOJIOTHYECKHUE CBSI3U

B cBete ckazaHHOro OosplIOE 3HAYEHHE
UMEIOT TEPMUHOJOTMYECKHE CBA3M M MEXIy
pa3HBIMU YaCTSAMU OJHOTO Y4YEOHHKA, U MEKIY
pa3HbIMM y4yeOHHKaMH B COCTaB€ OJHOIO
y4eOHO-METOINYECKOT0 KOMITIEKCa. DTH CBSI3U
pealu3yoT OCHOBOINOJIAralouue Juis Jiro0oro
TEKCTa HPUHIIMIIBI MIPOCTICKITHH 17}
peTpocnekuuy, KOTOpPblE B METOAMKE
TPaJULMOHHO 0003Ha4a0TCs Kak
«omepexaromiee 00ydeHHEe» M «IIOBTOPEHHE H
3aKpervieHue — mpoiineHHoro». B mepyto
odepenb  HMHTEPECHO  OIEHUTh  JTUHAMUKY
HAaKOIUIEHUs] TEPMUHOB U YIEIIbHBIH BEC TOTO
BKJIQIa, KOTOPBIM yYEOHUKH KaKIOH CTyNEeHHU
o0y4eHus BHOCST B ¢dopmupoBaHue
TEPMUHOCUCTEMBl COOTBETCTBYIOLIEH yueOHOM
JUCHUIUIMHBL. AJITOPUTMHUYECKH pPEIICHUE TON
3aJaul CTPOWJIOCHh Tak: 1) Kaxaslii y4deOHO-
METOJMYECKH KOMIUIEKC OblT  pa3bur Ha
OTPE3KH, COOTBETCTBYIOIIME JJIMHE OJIHOTO
TEMaTUYeCKOro paszaena, B cpexneMm mo 1000
CJIOBOYTNIOTPEOICHNHN KaXKIIbIi; 2) B KaXKIOM H3
9TUX OTPE3KOB OBLJIO COCYUTAHO KOJIMYECTBO

HAYYHBIW PE3YJ/ILTAT. BOITPOCHI TEOPETUYECKOH Y IMTPUK/JIAZJHOW JIMHTBUCTUKH
RESEARCH RESULT. THEORETICAL AND APPLIED LINGUISTICS



Hayunbtil pesyabmam. Bonpocel meopemuyeckoll u npukaadHoll auneeucmuku. T. 9, Nel. 2023 39
Research result. Theoretical and Applied Linguistics, 9 (1). 2023

TEPMUHOB M TEPMHHOJOTHYECKUX COYETaHHH, Hwke mnpuBeneH mnpumep IWHAMUKU
OTHOCALINXCA K paHee BBIJCJICHHBIM IIOIIOJTHCHUA TEPMHUHOCOCTAaBa B yqe6H0-
TEPMUHOCHCTEMAM pa3HbIX CTyneHen METOINYECKOM KoMILIeKce «Pycckuil a3b1k» 1mos
oOydeHust; 3) Ui Kaxaoro Kiacca ObLIO pen. JI. A. BepOumnxkoii: Ha puc.4 mokazaHa
IIoACYUTAaHO oﬁmee KOJIMYECTBO HOBBIX A0JIs1 HOBBIX TEPMHHOB Ha Ka)KI[Oﬁ CTYIICHU
TEPMUHOB, KOTOpbIE COOTBETCTBYIOIINI oOyueHusi, Ha pHC.S5 — H300pakeHa Ta XKe
y4eOHMK BHOCHT B OOIIYI0 TEPMUHOCHCTEMY JUHAMUKA C YKa3aHUEM Ha paclipeelieHue
y4e0HO-METOANYECKOTO  KOMIUIeKca;  4) s TEPMUHOYNOTPEONeHUsT B  PAa3HBIX  YaCTAX
KaXXJOr0 TEMaTUYEeCKOro OTpe3ka ydeOHO- ydeOHMKa JJIs KaKI0ro kiacca (YyeOHUKH st
METOJMYECKOT0 KOMIUIEKCA OBLJIO MOACYMTAHO 10-11 xnaccos 0003HaYEHBI COBMECTHO
KOJIMYECTBO TEPMHHOB M3 TEPMHUHOCHUCTEM BCEX nugpoi 10).

MIPEICTaBICHHBIX CTyNEHEeH 00yueHusl.

Pucynok 4. JluHamMyka ONOJHEHHSI TEPMUHOCOCTaBa B Y41eOHO-METOANIECKOM KOMILIeKce «PycCKuil si3bIk»
mox pex. JI. A. BepOurkoit

Figure 4. The dynamics of new terms entering the terminology system of the teaching methodological
package Russian Language edited by L. Verbitskaya
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Pucynok 5. JluHaMyka ONOHEHHSI TEPMUHOCOCTaBa B Y4eOHO-METOANIECKOM KOMILIeKce «PyccKuil si3pIk»
nox pen. JI. A. BepOuikoii ¢ ykazaHreM Ha TEpMHHOYIIOTpeOJIEHHE B PAa3HBIX YacTsAX yuyeOHUKa

Figure 5. The dynamics of new terms entering the terminology system of the teaching methodological
package Russian Language edited by L. Verbitskaya with the distribution of terms in different parts of
textbooks for different grades
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Kak Buano, ywyeOHuk s 5 kjacca ¢
OOJIBIIMM OTPBIBOM JIUAMPYET MO KOJIUYECTBY
TEPMUHOB, TPEJICTABICHHBIX B KaXIOM M3
BBIJIJICHHBIX OTPE3KOB Yy4EOHO-METOIUYECKOTO
KoMIuiekca. HHpIMH CJIOBaMH, B OCHOBHBIX
yepTax TEPMHUHOJOTMYECKass KapTHHA JaHHON
00J1IacTH 3HAHUS CKJIAJBIBACTCS YK€ Ha paHHEM
sTamle  oOydeHusi, BO3BpallleHHe K  Hel
MIPOMCXOJUT HA BCEX MOCIEAYIOIUX CTYHEHIX
oOy4yeHHs. YUeOHUKH ke JUIS CTapIIMX KJIACCOB
MOYTH HE BBOISAT HOBOM TEPMHHOJOTHH, YTO
OOBSCHSETCA WX HALEIEHHOCTHIO B IEPBYIO
odepe/lb Ha CUCTEMaTU3aIMI0 U TIOBTOPEHHE.

ComocTaBnsis ¢ OSTUMH  pe3ylbTaTaMu
AQHAJIOTHYHYI0  BU3YQJIM3ALUIO  IOTOJHEHHS

TEPMHHOCOCTaBa B  y4eOHO-METOAUYECKOM
komIuiekce o juteparype B. S. Koposunoi u
ap. (5-9 kmaccer), B. U. KopoBuna u mp. (10—
11 xmaccer) (M.: Tlpocsemenue, 2013), MoxxHO
OTMETHUTh, YTO YUYCOHHMKH IO JUTEpaType s
CTapIei MKOoJIb! (POPMUPYIOT TEPMUHOCUCTEMY,
B 3HAYUTEJILHON CTEIEHU HOBYIKO B OTHOIICHHU
TOM, 4uTO ObUTAa CHOPMUPOBAHA HA MPEABLAYIINX
CTymeHsiX oOydeHus (cM. puc. 6). Pazmmums
MeX1y Y4eOHMKaMu AJisi CTapIIel IIKOJbI IO
PYCCKOMY SI3BIKYy M JIUTEpaType B OTHOLICHUHU
UX BKIaJa B IIOTMOJHEHHE TEPMHHOCOCTaBa
OOBACHSIOTCSI B YHCIE Ipo4yero TEM, IECPBLIC
SBIISIIOTCS Y4eOHHKaMu 0a30BOTO YPOBHS, TOTA
KaK BTOpbI€ — MPO(QUIBHOTO.

Pucynoxk 6. /lnHamMuKa TOMOIHEHUST TEPMHHOCOCTaBa B y4EOHO-METOMYECKOM KOMIUIEKCE TI0 JIUTEpaType
B. 5. KopoBunoit u np. (5-9 xmaccer), B.UW.KopoBmra wu gap. (10-11 kjmaccel) c ykazaHneM Ha

TEPMUHOYNIOTPEOJICHNE B Pa3HBIX YaCTIX YUeOHHUKA

Figure 6. The dynamics of new terms entering the terminology system of the teaching methodological
package Literature edited by V. Korovina et al. (grades 5-9) and V. Korovin et al. (grades 10-11) with the
distribution of terms in different parts of textbooks for different grades
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Pacnpenenenne TEPMHUHOB o
TEPMHHOJIOTMYECKUM  KJIacTepaM  pas3HbIX
CTyneHen o0y4eHus MO3BOJISET

MPOAHAIM3UPOBATh TaKXKe, HACKOJIBKO TECHO
CBSI3aHBI MEXJy COOOU OT/AENbHbIE YUeOHUKH B
pamKax OJTHOTO y4e0HO-METOAMYECKOTO
KOMITJIEKCAa. AJTOPUTMHYECKH TOT aHAIH3 OBLIT
BBICTPOCH CIIEAYIOINM 00pa3oM:

1) nmns Kaxmaoro TepMHHA Y4eOHOM
JUCIUTIIMHBL  t  OBLT  ompesesieH  Habop
TepMuHOJIOTHYecKuX kiactepo {T5, T6, T7,
T8, T9, T10-11}, x KOTOPBIM NAHHBIA TEPMUH

OTHOCHUTCSI Ha COOTBETCTBYIOIIEH CTYyNEHH
o0OyueHus;

2) ans KaxIOW TMapsl  ONpeeNeHHbBIX
TEPMHUHOJIOTUIECKUX KJIaCTEPOB Obu1a
BBICUMTaHA Mepa NEepeceuyeHHs] OTHOCAIIUXCSA K
HuM TepMuHOB Ti N Tj, 1 # j;

3) mosyudeHHbIE IS KaXJIOTO TEPMHHA
Mepbl ObUIM CBEIEHbI B OOLIYI0 MaTpuIly
cleAylomero Buaa (HA TpUMEpe TepMUHA
«Mopdemar B y4eOHO-METOANYECKOM
KOMIUIEKCE II0 PYCCKOMY S3bIKy IIOJ pen.
JI. A. BepOurikoii):
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Tadoauua 1. [lons oOmuX TEpMHHOB B KIACTepax, COACPXKAIIUX TEepMUH «Mopdema», B yueOHO-
METOAMYECKOM KOMILIEKCE TI0 PyCCKOMY S3bIKY oA pen. JI. A. BepOumxoit

Table 1. General terms share in clusters with the term wmopgema (morpheme) in the educational and
methodological complex Russian Language edited by L. Verbitskaya

Kraccst 5 6 7 8 9 10
5 1,00 0,74 0,76 0,76 0,74 0,74
6 0,56 1,00 0,62 0,55 0,61 0,70
7 0,64 0,69 1,00 0,75 0,75 0,71
8 0,58 0,55 0,67 1,00 0,61 0,59
9 0,70 0,75 0,83 0,75 1,00 0,75
10 0,60 0,74 0,68 0,63 0,65 1,00
Marpuiia unuTaeTcs 1o crpokam; nugpsl B Hampumep, B y4eOHO-METOIMYECKOM

siueiikax, Bappupyromuecs B mpenenax [0,1],
0003HAa4alOT JIOMI0 TEPMHMHOB B KJacTepe, K
KOTOpOMY OTHECeH TepMHH t B ydeOHuke Ti,
COBIQJAIOIIMX C TEPMHHAMH B KIacTepe, K
KOTOPOMY OTHECEH TepMHUH t B yueOHuKe Tj;

4) u3 MOy 4HBLICHCS MaTpUIbI
BBIOMPAIOCH MaKCHMaJbHOE 3HAueHHWEe — JIBa
MaKCUMaJIbHO TECHO CBSI3aHHBIX KjlacTepa B
pa3HbIX yueOHMKax (B TPUBEIECHHOW BBIIIC
tabmune 31o 0.83 — 1o TepMUHOB B KIacTepe, K
KOTOPOMY OTHECEH TEepMUH «Mopdema», B
yueOHMKE Juid 9 Kiacca, COBHAJAIONIUX €
TEPMUHAMH B KJlacTepe, K KOTOPOMY OTHECEH
TepMUH «Mopdemar, B ydeOHuKe 171 7 Kiacca);

5) mapa yuebnukoB Ti u Tj,
XapaKTEePU3YIOUIMXCS MaKCHUMaJIbHOW CTETICHBIO
MepeceyeHusl  3aluchiBajach B CJIOBaph
forward classes, ecim i < j, W B CIIOBapb
backward classes, ecnu 1 > j; Takum o0pazom,
cmoBapb  forward classes comepikanm  ciydam
KaTa(OpUUECKHX MOBTOPOB (TEPMUHOCHCTEMA,
Npe/ACTaBlieHHass Ha Oojee paHHEH CTyneHu
oOyueHus, BXOAWT B COCTaB PACIIMPEHHOMN
TEPMUHOCHUCTEMBI, TPEICTABICHHON Ha Oojee
MO3HEN CTYNeHU 00ydeHHs), TOrJa KaK cJIoBaphb
backward_classes cozeprKa ClTyJan
aHa()OpUYECKUX TOBTOPOB  (TEPMUHOCHCTEMA,
NpeJCTaBlICHHass Ha Oonee MO3[HEH CTyNeHu
o0yueHus, BOCHPOM3BOAUT TEPMHHOCHCTEMY,
MPE/ICTaBICHHYI0O Ha Oojiee paHHEH CTyneHu
o0yueHus);

6) naHHbIE, MOJyYCHHBIE IUIS OTAENBHBIX
TEPMUHOB, BXOJMIIMX B COCTaB  Y4eOHO-
METOJIMYECKOr0 KOMIUIEKCA, CyMMHPOBAJIHCH 10
rapaM KJ1accoB.

KOMIUIEKCE M0 PYCCKOMY SI3BIKYy TIOJ Ppen.
JI. A. Bepbunkoii ~ HaOmromaercss — ClieyroIas
Uepapxusi COOTBETCTBHUM KIIACCOB (B KPYIJIBIX
CKOOKax JI0 JBOETOYMS MJAOTCS TOPSIKOBBIE
HOMepa cTyneHed oOydeHus, npu 3toM 10 u
11 kmaccel 0003HaueHbl coBMecTHO Iudpoit 10;
mdpa mocae ABOCTOUMST NPENCTaBIseT COOOM
KOJIMYECTBO YHUKAJIBHBIX TEPMUHOB, ITOKA3aBIINX
IUISL TAaHHOM Tapbl Y4eOHWKOB MaKCHMAJIbHYIO
CTENEHb  MEPECEUeHUs]  COICpXKAIUX  HX
KJIaCTEpOB;  MOKAa3aTeNy  YHOPSIOYEHBI  OT
OOJIBIIIETO K MEHBILIEMY):

1) forward_classes — {(5, 6): 48, (7, 8): 46,
(7, 10): 35, (5, 10): 26, (6, 10): 22, (7, 9): 21, (5,
8): 19, (8, 9): 19, (9, 10): 13, (5, 9): 9, (8, 10): 8,
(5,7):7,(6,9): 6, (6,8):4,(6,7): 1},

2) backward _classes — {(10, 6): 62, (10, 9):
51, (9, 7): 44, (8, 6): 44, (7, 6): 36, (10, 8): 17, (10,
7): 10, (6, 5): 10, (7, 5): 8, (9, 8): 6, (8, 7): 6, (10,
5):5,(9,6):5,(8,5):3,(9,5): 1}.

Cremyer BBIBOJ, YTO B JAaHHOM Yy4eOHO-
METOJUYECKOM KOMIUIEKCE HauOoiee TECHO
CBSI3aHBI MEXTy CO00i — B IJIaHE TEMAaTHYECKOTO
pa3BUTHUS — YUEOHUKH U1l 5 1 6 KI1accoB, C OTHOM
CTOPOHBI, M y4eOHUKH Ui 7 W & KJIaccoB, C
JIPYTOii CTOPOHBI (HaMEHEee CBS3aHbl yYeOHHKU
it 6 u 7 knaccoB). B miaHe ke moBTOpeHMs
MPON/ICHHOTO HAauOoJiee TECHO CBSI3aHbI MEXIY
coboit yueOnuku mist 10 u 6 KimaccoB, ¢ OIHON
CTOpoHbl, U yueOHuku ans 10 u 9 kjaccos, ¢
JIPYTOii CTOPOHBI (HaMEHEee CBS3aHbI yYeOHHKH
UL 9 M 5 KITaccoB).

33. TepmunoynorpeodieHue B
Ppa3IM4YHBIX chepax

Eme omHuMm pe3ynbTaToM BEKTOPH3ALMN
LENeBBIX ~ KOpIMycoB  (KOpIyca  IIKOJIBHBIX
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y4eOHMKOB M KOpITyca Hay4HBIX CTareil) craia
BO3MOXKHOCTh ~ NPOBEICHUS  PAa3HOACTIEKTHOTO
COTOCTABUTENBHOTO  aHalM3a  YHNOTpeOJeHus
TEPMUHOB B pa3nuuHbiX cepax. Hwke Oyner
OXapaKTepU30BaH TOJIBKO OJWH W3 AaCMEKTOB
NOOOHOTO ~ COTMOCTaBJIEHUS, a  HWMEHHO
cornocrapieHue (QyHKIMOHUPOBAHUS TEPMHUHOB B
chepe IMIKOIBHOM M HAYYHOM JUTEPaTyphbl C
TEPMHUHOYTIOTPEOICHUEM B chepe
00IIeyIOTPEONTENEHOTO SI3bIKA, B TOM YHCIIC B
HAYYHO-TIOMYJIAPHBIX TeKcTax .

[ns  pemeHunss TOCTaBIEHHOM — 3aqadd
WCTIONIK30BaIach  MPEAOCTaBIsIEMas  PECYpCOM
RusVectores MOJICITh ruwikiruscorpora-
superbigrams_skipgram 300 2 2018, oOy4yeHHast
Ha 600 MIWUIMOHAX  CJIOBOYHOTpEOJCHUH U3
HanmonanbHOrO KOpIyca pycCKOro si3bIKa U
Bukunequu 3a nexadbpes 2017 r. (nanee — Mojaens
RusVectorgs). D10 eauHCTBEHHas MOJENb, B
KOTOPOH CKJICEHBI BCE BO3MOXKHBIE OWUIPaMMBbI
NPOAYKTUBHBIX THIIOB, HE3aBHCUMO OT HX
YAaCTOTHBIX  XapaKTEPHCTHK. Crioco6HOCTH
MOZIENM  pacmo3HaBaTb OWUTPaMMBbI  SIBISIETCS
HEOOXOAMMBIM Ka4eCTBOM, TaK KaK HUCCIIeTyeMbIi
HaMU TEPMHUHOJIOTUYECKHI COCTaB BKJIFOUAET KaK
OJTHOCIIOBHBIE, TaK u HEOJTHOCJIOBHBIE
TEPMHUHOJIOTHYECKUE €MHUIIBI.

JanbHetiye qeicTBUS OBUIM TAKOBBI:

1) 6b1a co3nana u oOyueHa Ha MaTepuaie
00BEAMHEHHOTO KOPITyca IIKOJBHBIX YYeOHHUKOB
Y HAay4YHOW TEPHOIMKH HOBasi TUCTPUOYTHBHO-
ceMaHTH4ecKas MOJICNTb Word2Vec, C
Pa3MEpPHOCTHIO BEKTOPOB AMOEIMHTa PaBHON
300 (manmee — wmomems Kopmyca). Dto 0ObuTO
HEO00XO MO, MIOCKOJIBKY NEepBOHAYAIHEHO
CO3[JaHHAs MOJENb HMeNla Pa3MEpHOCTb 32 U
OblIa HECOTIOCTaBMMa ¢ MOJIENbI0 RusVectores;

2) ObLTH 0TOOpaHbI BEKTOpHBIE
TIPE/ICTABIICHNS] BCEX TEPMHHOB OOBEIMHEHHOTO
KOpIyca, KOTOpbI€ BCTpEYalOTCd B CJOBape
moaenu RusVectores;

3) 3TH BEKTOpHBIE NPECTaBICHUS ObLIN
paseneHbl Ha YeThIpe TPYIIIBL:
distance_textbooks wiki (BeKTOpHBIE
TIPE/ICTaBIICHNS] TEPMHUHOB IITKOJIBHBIX YICOHHKOB
B Momenmu RusVectorés), distance textbooks

! lpyruM BaXKHBIM acCIEKTOM TAaKOTO COMOCTABIICHHSI
SIBISIETCSI CPaBHEHHE CEMaHTHYECKHMX KapT TEPMHHO-
yHoTpeOsieHHsT B LIKOJBHBIX Y4eOHHKaX M B TEKCTax
Hay4HOW IEPUOJMKH, KOTOPOE IEMOHCTPUPYET CyIIe-
CTBEHHBIC OTJIMYHS MEXIYy dTUMHU ABYMs chepamu Obl-
TOBaHUsI TEPMUHOB, TIPEXKJIE BCETO B ACIEKTE aKTyajH-
3allM{ TEPMHHOB TOT'O WJIM HMHOTO pa3szesia HeKOTOPOi
obnacty 3HaHus, cM. 00 3ToM (MoHaxoB u 1p., 2022).

(BeKTOpHBIE MpeACTaBICHUS TEpPMHHOB
IIKOJILHBIX  yuyeOHWKOB B Moxaenn Kopiryca),
distance_articles wiki (BeKTOpHBIE
MIPEICTaBJICHUS] TEPMUHOB HAyYHOUH MEPHOIUKHU B
MOJIENTN RusVectores), distance_articles
(BEKTOpHBIE IPEACTABICHUS TEPMHUHOB HAYYHOMH
niepuoanku B Moaeau Kopyca);

4) BHYTpH KKJIOM U3 YEThIpEX TPyl ObUTH
TMIOJTy4YeHBI BCE BO3MOXKHBIE MapHble KOMOMHAIINI
OTHECEHHBIX K OTOW Tpynme BEKTOPHBIX
MPEACTABICHUN TEPMUHOB U 711 KAKIOW MapHOU
KOMOMHALIMM  BBICUMTaHA Mepa KOCHHYCHOM
6moct CS =u * v/ (JJu| * ||v|)), Tak uro CS
Haxomurcs B mpenenax [0,1], rme 1 obo3Hayaer
WIGHTUYHOCTh  BekTopoB, a 0 — wux
OPTOrOHAJIBHOCTH;

5) momy4YeHHbIe A BCEX YETHIPEX TPYIIT
JaHHbIe OBUIM MOABEPTHYTHI OJHO(AKTOPHOMY
muctiepcuoHHomMy aHanmu3zy (ANOVA), dtoOsl
OIPE/ICNINTh  COOTHOLIEHHE CHUCTEMaTHYECKON
(MEXTpynIoBoi)  aUCHEpcUM K  CIydalHOMN
(BHYTpHUTrpYIIIIOBOM) JUCHEPCUM B H3MEpPSEMBIX
JaHHbIX. BeicuuTaHHas Asl KaXI0i U3 YeThIpex
rpynn mepa CSMi, 1 = 1,234 cpenHee
apudmeTnueckoe BCeX MapHbIX MEp KOCHHYCHOM
OMM30CTH — JaeT oOliee MPEeACTaBICHHE O TOM,
HACKOJIbKO TEPMHHBI JAHHOM TPYMIBI B CPETHEM
OmM3kM  Opyr K APYrY B BEKTOPHOM
MPOCTPAHCTBE, TO €CTb B KAaKOH CTENCHW OHHU
00pa3yroT CEMaHTUYECKH CTIAsTHHYIO IPYIIILY;

6) U1 BceX aHAIM3MPYEMBIX oOiacTen
3HaHUS ObUIM  OOHAPYKEHBl ~ CTATUCTHUYECKHU
3HQUMMbIE  OTIMYMSA  YEeThIpe TPymnm  Mep
KOCHHYCHOHN OIM30CTH. ITockombKy
JIMCTIEPCHOHHBIN aHaIu3 caM 1o cebe He naer
BO3MOXXHOCTH OTBETUTH Ha BOIPOC, KaKHe
HMMEHHO TpYIIbl OTIMYAIOTCS IPyT OT ApYyra, Mo
ero 3aBEpLICHUN ObUTH MPOBE/ICHBI
arloCTEpPUOPHbIE  CPaBHEHHS  —  MOINAapHbIE
CpPaBHEHHUS] HW3yYaeMbIX TPYyMI C TOMOIIBIO
Kputepus ThIOKH.

Takum oOpa3oM, mpu 0000IIEHIN JaHHBIX
MOTy4yaeM  YeThIpe  YHCIIOBBIX  ITOKa3aTels,
XapakTepU3yIOIMX  TEKCTOBOE  ITOBEACHHE:
(a) TepMMHOB B IIKOJBHBIX  Yy4eOHHKaX,
(0) TepmuHOB B Hay4YHOU MEPUOJTUKE,
(B) TEpPMHMHOB  ILIKOJBbHBIX  Y4YEOHHKOB B
00ILEYNOTPEOUTENBHOM,  HAYYHO-MOIMYJISIPHOM
cdepax, (T) TepPMHUHOB HAY4YHOW NEPHOAUKU B
O0IIIeYNOTPEOUTENTHHOW,  HAYYHO-TIOMYJISIPHON
chepax. [Ipumep pe3ynpTaToOB, MOTYUYCHHBIX IS
obnacty 3HaHUS «Pycckwii 31k / JIMHTBUCTHKAY,
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JaH Ha puc.7: 371ech BUJIHO, KaK CTENEHb
CEeMaHTUYECKOW CHAssHHOCTH JIMHIMBHUCTHYECKUX
TEPMHUHOB TaJ[aeT B HANPABJICHUH, BO-TIEPBBIX, OT
CIICIMANIBHBIX HAYYHBIX TEKCTOB K Y4eOHOI

JUTEPaType, a BO-BTOPBIX, OT Y4eOHOW M HAyUHOU
cepsl YHOTpeOJICHUS SI3BIKA K
00I1IeYNIOTPEOUTENHHOM 1 HAYYHO-TIOMYJISIPHOM.

Pucynok 7. CormocraBieHre Mep KOCUHYCHON OJIM30CTH, YKa3bIBaIOIIee HAa CTCICHh CEMaHTHYCCKOU
CHAasHHOCTH TEepMUHOB obOnactu 3HaHuA «Pycckuwil s3pik / JIMHTBUCTHKa» B pa3iuydHBIX cdepax

ynorpeOneHus

Figure 7. Comparison of cosine similarity measures as indicators of semantic coherence of terms from the
subject area Russian Language / Linguistics in different domains

Textbook terms in non-specific and
® popular science contexts

Scholarly terms in non-specific and
* popular science contexts

® Terms in school textbooks

Terms in scholarly articles @
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AHanu3 JaHHBIX TI0 BCEM 00JIaCTSIM 3HAHUS
M03BOJIIET OOBEMHUT UX B YETHIPE TPYIIIHI — B

3aBUCHMOCTH oT 00OHapyXEeHHOU
3aKOHOMEPHOCTH:

0 < CSMdistance textbooks wiki <
CSMdistance articles wiki <
CSMdistance textbooks < CSMdistance articles
< 1 — «HckyccrBo3Hanue», «leorpadus»,
«Mupopmatrkay, «My3BIKOBEICHHE,

«Duznyeckass KynabTypa», «Pycckuii s3bIk /
JIunreuctrkay, « O0IIECTBO3HAHHE,;

0 < CSMdistance articles wiki <
CSMdistance_textbooks wiki <
CSMdistance articles < CSMdistance textbooks
< 1 — «ActpoHomus», «Hcropus», «IIpaBoy,

«Jlutepatypay;
0 < CSMdistance_articles <
CSMdistance textbooks <

0.36

0.38 0.40 0.42 0.44

CSMdistance _articles wiki <
CSMdistance_textbooks wiki < 1 — «buonorus»;

0 < CSMdistance_textbooks <
CSMdistance_articles <
CSMdistance textbooks wiki <
CSMdistance articles wiki < 1 — «Xumusy,

«Marematukay, «Ou3nKay.

3aKOHOMEPHBIM Ka)KETCS TO, YTO B MOJIEIH
RusVectorés tepMuHbl HaydyHON NEPHOAUKU B
OonplIMHCTBE chep 3HAHUS UMEIOT  Oosee
BBICOKME T[IOKa3aTeld CpefHed KOCHHYCHOMU
OJM30CTH, YEM TEPMUHBI IIKOJIBHBIX yUYEOHHUKOB,
YTO TOBOPUT O TOM, YTO aKTyaJjbHas LIKOJbHAs
TEPMHUHOJIOTHS B IIEJIOM OOJIQJIa€T MEHBIINM
MOTEHLMAJIOM aBTOHOMHOM CHCTEMHOCTH, YeM
coOCTBeHHO Hay4yHas. JIpyroil BBIBOJ SIBIISIETCS
Ooyilee HEOXKHUIAAHHBIM W B TO JK€ Bpems Oolee
MoKazaTeJabHbIM. UT0ObI 0003HaYUTh €ro B Oosee
SIBHOM BHJE, LIEJIECOO0pa3HO COKPATUThb YHUCIIO
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YPOBHEH C ueTelpex J0 [BYX, OOBEIUHUB
distance textbooks wiki u distance articles wiki,
c omHoW cropoHbl, W distance textbooks wu
distance_articles, ¢ npyroii. Torna nomyvaem:

0 < CSMdistance_textbooks+tarticles wiki
< CSMdistance textbookstarticles < 1 -
«HUckycctBo3zHanuey», «leorpadusy, «Uudpopma-
TUKAY, «My3BIKOBEICHHE, «Duznyeckas
KyIbTypa», «Pycckumii s3bik / JIMHTBHUCTHKAY,
«OO111eCTBO3HAHUEY, «ACTpOHOMUS,
«Hcropus», «IIpaBoy, «JIuteparypay;

0 < CSMdistance textbooks+tarticles <
CSMdistance textbooks+articles wiki < 1 —
«buomorus, «XuMu, «MaremaTHkay,
«DuznKay.

Takum 00pa3oM, BBIIEIAIOTCA KIIOYEBbIE
chepbl 3HaHUSA, OTHOCUMBIE K TOYHBIM H
€CTECTBEHHBIM HaykaM (OMOJOTHS, XUMHS,
¢u3uka, MareMaTHka), KOTOpble  IPOTHUBO-
MOCTABIICHBl ~ OCTAJbHBIM  JUCLHUIUIMHAM, B
YaCTHOCTU HayKaM OOIIECTBEHHO-TYMaHUTAPHOTO
muKia. TepMHHBI NEpBOM TIPYIHIBI B MOJENIU
RusVectorés xapakrepusyrorcs 6oiee BHICOKIMHI
NOKa3aTe/sIMU CpelHel KOCHUHYCHOHM OJM30CTH,
4yeM  TEpMHMHbl  BTOpPOM  Ipymmsl.  IJTO
CBHUZICTEIBLCTBYET O TOM, YTO TEPMHHBI TOYHBIX U
€CTECTBEHHbIX HAyK IpH YNOTPeOJICHUH BHE
cheppl y4eOHOW M HaydHOW JIMTEpaTypBhI
COXPaHSIOT W  JaXKe YINPOYMBAIOT  CBOIO
CEMaHTHYECKYI0 OJM30CTh, BBICTYNAIOT Kak
OTHOCUTENIBHO IIeJbHAas CMBICIIOBas —IpyIIa.
Moo Obt0 OBl CKazaTh, 4YTO  OHH
COIIPOTHBIISIOTCA JTABJICHUIO WHOM
KOMMYHHMKATUBHOI Cpelbl U JKECTKO OTCEKAIoT
HETUIUYHBIE JUII HUX COYETAEMOCTHBIC CBSI3H,
3aMBIKasCh B KPYTY PEryJSIpHO TMOBTOPSIIOLIUXCS
KOHTEKCTOB.  TepMHHBI  OOIIECTBEHHBIX U
TYMaHUTAPHBIX HAyK, HANpOTHB, IMomajgas B
cdepy 00mEynoTpeOUTETHHOTO SI3bIKA, TEPSIOT
CXOACTBO B CBOEM TEKCTOBOM IIOBEIEHUU U
MPEACTalOT KaK CEMAaHTUYECKH pacIbUIEHHOE
obmako. OHM cBoOOgHEE YHOTPEOISIOTCS B
KOHTEKCTax, HETUIUYHBIX TUTSt ux
TEPMHUHOJIOTMYECKOM — NPUPOABI, U  ObICTpee
JIETEPMUHONIOTU3UPYIOTCA.  OTH  0OCOOEHHOCTH
TEKCTOBOI'O  MOBEAEHUS  TEPMUHOB  JIBYX
yKa3aHHbIX TPYMI B Yy>KAOH KOMMYHHUKaTHUBHON
chepe B HEKOTOPOM poOnie OOBEKTHBHUPYIOT
MOHSITHE «3HAKOMOCTH» CJIOBA, KOTOPOE C JIaBHUX
nop ymorpeOusiercss Uil OLEHKH CTEHEHU
CIIO)KHOCTH TEKCTa, HO, KaK TIPABUIIO, OTBEPTraeTCst
KaKk HEHAJEXKHBIM KpUTEpUil B CHIIy €ro
CYOBEKTHBHOCTH.  TepMHMHBI ~ TOYHBIX |
€CTECTBEHHBIX HayK, JakKe IPH YHOTPEOICHUH 3a

npeieliaMi CIEeUUAIbHBIX WA YY€OHBIX TEKCTOB,
COXPAHSIOT CBOIO  IPYIIOBYK)  CMBICIOBYIO

TEpPMETHYHOCTB, 49T0 MIPETIATCTBYET 1554
CTUXUITHOMY CEMaHTHYECKOMY u
KOMMYHUKAaTUBHOMY  OCBOEHHIO.  TepMUHBI

OOLIECTBEHHBIX M TYMaHUTapHBIX  HayK,
HAIpOTHB, ObICTpEE CTAHOBATCS «3HAKOMBIMID,
MpeXJae BCEro B CWIy uX Ooinee CBOOOIHOTO
yIoTpeOJieHHsT B JIGKCHUECKH Pa3HOOOPa3HBIX
KOHTEKCTaX.

HecooTBeTcTBHSI OTMEUEHHBIM 3aKOHOMEP-
HOCTSAM (CM., HampHMep, MONy4YeHHbIC IaHHBIC
st quenuiuinH «Ieorpadus», «HpopmaTHkay,
«ACTpOHOMUSI», a C JpPYroil CTOPOHBI — JUISt
JMCIIUTUTAH «Uctopus», «[IpaBoy»,
«Jlureparypa») TpeOyIoT CIIEIUATBEHOTO
paccMOTpeHHsi, OT KOTOPOTO MBI B JIaHHOM
cirydae OTBJIEKaeMcCs, OrpaHUYHUBIINCH
CIIeYIONIMM 3aMe4aHueM. [IpuduHBI, KOTOpbIe
BBI3BIBAIOT YHCJIOBbIE OTKJIOHEHHS OT OOIIei
KapTUHBl TEPMHHOYIOTPEOICHUSI, MOTYT OBITh
pasHBIMHU IS pa3HbIX cdep 3HaHusA. OHU MOTYT
OBITh CBSI3aHBl C KOMIUICKCHOH MpPUPONOM
JUCHUIUTUHBL (Hampumep, reorpadus coderaer
B ce0e YepThl €CTECTBEHHBIX M OOIIECTBEHHBIX
HayK), WIA C MalbIM o0beMOM HH(pOpMaIuy,
00yCIIOBIIEHHBIM CJ1a00N TPeaCTaBICHHOCTbIO
JTMCHUIUIMHBI B IIKOJFHOM HpENOIaBaHUM (ITO
KacaeTrcs, HampuMmep, acTpPOHOMHH), WU,
HaKOHeIl, C CYIIECTBEHHOH pPa3HOPOJHOCTHIO
AaBTOMATHYECKH BBIJEIICHHOTO TEPMHHOJIOTH-
YECKOTO COCTaBa ONPENENICHHON JAMCIUILTHHEI,
BKJIFOYAIOMIETO OOJIBIIOE YHCIO HETEPMHHO-
JOTUYECKUX eAWHHI. B mocnemHem ciydae
BBISIBIICHHBIE HApyIICHUs OOHApYXHBAEMBIX
3aKOHOMEPHOCTEM  HOCST  JIMAarHOCTHYECKUUN
XapakTep M YKa3blBalOT HA HEOOXOIMMOCTh
JadbHEHIIETO0 COBEPILICHCTBOBAHUS METOIUK
ABTOMATHYECKOTO BBIWICHEHUS TEPMHHOB U
MAIIMHHOTO  aHallM3a  XapaKTEePUCTHK  HX
ynoTpeOneHus.

4. 3aki0ueHue

Hcnionb30BaHHBIE METOBI MCCIIEA0BAHUS

TEPMHUHOYIOTpEOIEHNUS, OCHOBaHHbIE Ha
MIPUHIIATIAX JUCTPUOYTHBHON CEMAHTHKH |
aNTOpUTMax Word2Vec, YUHUTBIBAIOT
Heclay4ailHoe,  peryiaspHoe  ymnoTpellieHue
TEPMHHOB B CXOJHBIX JICKCHIECKUX KOHTEKCTAX.
Tem caMbIM  MOSBISETCS  BO3MOXKHOCTD
aHAJIM3UPOBATh TEKCTOBOE MOBEJICHUE

TCPMHUHOB KaK J3JIECMCHTOB TCPMUHOCHCTEM,
06p330BaHHBIX CCMAaHTUYCCKHN  CBA3aHHBIMU
rpynmnaMm JICKCHYCCKHUX CAWHMHIIL. B cBoro
ouepeab 9TO IIO3BOJIACT HC TOJIBKO
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YCOBEpLICHCTBOBaTh  PE3YJbTaTbl  aBTOMAaTH-
YECKOTO BBIUICHEHHs] TEPMUHOB U3 ILEJIEBBIX
KOPITYCOB, OINMPAIOILEr0OCs Ha TpaJuLHOHHBII
CTAaTUCTUYECKHM MOAXON, HO U MPOCIEIUTh Ha
O0JIBIINX TEKCTOBBIX o0bemax 3a
(GYHKLIMOHUPOBAaHHEM TEPMHUHOB B  Pa3HBIX
chepax 3HaHUSA. B OTHOLIEHMH COBpPEMEHHBIX
HIKOJIbHBIX y4eOHHUKOB CTaHOBUTCS
BO3MOXKHBIM, B  YaCTHOCTH, COIOCTaBUTh
TEPMUHOJIOTMYECKYIO0 HACBIIIEHHOCTh Y4EOHBIX
ocoOUi MO pa3HbIM MPEAMETaM — UMEsl B BUILY
KaKk pa3 CUCTEMAaTHYEeCKOE  yMNOTpeOieHue
TEPMUHOJIOTMYECKUX TPYIIl; 0XapaKTepU30BaTh
COCTaB  BBICOKOYACTOTHOM  HETEPMHUHOJIOTU-
YECKOM JIEKCUKH; PAacCMOTPETb  JUHAMUKY
MIOTIOJTHEHUSI TEPMHUHOCHCTEM Kak B IIpenenax
Ipynnsl  y4eOHO-METOAMYECKUX KOMIUIEKCOB
WINA OJHOTO U3 HHX, TaK U BHYTPU KOHKPETHOMN
yueOHOM  KHUTHM  ONpEAEJICHHOW  CTyNEHHU
00yueHHUsI; CONOCTaBUTh B PAa3HBIX acHeKTax
3aKOHOMEPHOCTH  TEpMHMHOYHNOTpeOneHus B

LIKOJIBHOM,  HAy4YHOM W HEeCHEeUUalIbHOU
obnacTsx.
ITomyuennsie pe3yabTaThl MOTYT

MPEACTaBIATh UHTEPEC Ul CHELUAIUCTOB IO
aBTOMaTHMYECKOMY aHaJIM3y TEKCTOB, IO OOLIEH
JUJIAKTUKE W METOJUKE OTAEIbHOM o00aacTu
3HAHUS, 110 KOMIUIEKCOJIOTHH.

OTMeTum, 4TO 3TU pe3yNnbTaTbl B OJHOM
CIy4ae€ MOIyT BIIOJHE KOPpPEIUPOBATH C
YCTOSIBUIMMHCSI MHTYUTHBHBIMU IIPEJICTaBIIE-
HUSIMHM O XapakTepe y4eOHbIX TEKCTOB IO TOH
WIM WHOM JUCUUIUINHE, HO B JpYyIOM —
CYLIECTBEHHO YTOUHATh MX. Tak, IOIydaeT
MaTeMaTH4eckoe 00O0CHOBaHHE O0ILIepacIpocT-
PAaHEHHOE IPEACTABICHHE O «CIOXKHOCTU» U
«CTPOrOCTW» TOYHBIX U ECTECTBEHHBIX HAyK.
IToguepkueM, 4TO B aCIIeKTe
TEPMHUHOYIOTpEOICHUS 9TH Ka4yecTBa
00eCrne4ynBalOTCsl HE IMPOCTO OOWIMEM CIIOB
CHCLMAILHOM CEMaHTUKU, HO HX JKECTKOU
KOHTEKCTYaJIbHOU u CEMAHTHYECKOU
CIUIOYEHHOCTBIO, CTEIIEHb KOTOPOI COXpaHsIeTCs
U Jaxke BO3pacTaeT IHpU YNOTPeOJICHUU BHE
OCHOBHOH cdeprl ux ObiToBanus. C apyroit
CTOPOHBI, YYEOHUKH IO PYCCKOMY S3bIKY H
JIUTEPAType, XOTS U MUMEIOT, KAK CYMTAETCA, BO
MHOIOM o0muit peaMET ONMCAHUA,
CYLICCTBEHHO  OTJIMYAIOTCA U CTCIEHBIO
TEPMHHOJIOTHYECKON HACBILICHHOCTH, U MEpOU
CUCTEMHOCTH TEPMHUHOYNOTPEOIEHHS, U
0COOEHHOCTSIMH TIOIOJHEHHSI TEPMHHOJIOTHYEC-
KOT0 C€OCTaBa IIpU IIEPEXOJe OT OCHOBHOM
IIKOJIBI K CTapIiei.

OOMMPHOCTH TEPMUHOJIOTHUECKOTO TIOJIS,
YaCTOTHOCTh TEPMHUHOJIOTHUECKON W
HETEPMUHOJIOTUIECKON JICKCHKH, O€3yCIIOBHO,
KOPPETUPYIOT ¢ MEPOH CIOXHOCTH IIKOIBHBIX
y4eOHBIX TeKkcToB. OpHako OOBLEKTHBHBIC
JICKCUYECKHE TIOKA3aTeIM CIIO)KHOCTH BCTYIIAIOT
31ech B OYEHb HEMPOCThIE W  TOpPOH
MPOTHBOPEYMBBIC OTHOIICHUS Kak C MEpou
TPYIHOCTH, TaK u c MIPUHITATIAMHA
TUIAKTHIECKON 3(P(EKTUBHOCTH  IIIKOJIBHOTO
yuyeOHMKa. Hampumep, BBIABIECHHOE JIEKCHKO-
TEMaTHYECKOE omHOOOpazue SI3BIKOBOTO
Marepuaiia B IIKOJbHBIX y4eOHHMKAaX IO
PYCCKOMY $I3BIKYy CHIDKAeT MeEpy CIIOKHOCTH,
KaK U Mepy TPYIHOCTH TEKCTa (JIEKCUYIECKOe

pasHoOoOpasue — omuH U3  (hakTopoB,
HOBBIIAIONIMX MEPY CIOXKHOCTH), U TaK HIH
MHaye CrIoco0CTByeT peanu3anuu

JUJIAKTHYECKOr0  MPHHLUMNA  JOCTYIHOCTH.
Mexay TeM STOT ke (aKTop OTPHLATEIHHO
BIMAeT Ha (OPMHUPOBAHME MOTHBALUU K
OOy4EeHHI0 U IPOTUBOPEUUT JAUIAKTUYECKUM
TpeOOBaHUSIM K COBPEMEHHOMY YYEOHHKY
00ecrneyuTh MCHXOJIOTUYECKOEe COOTBETCTBUE
yueOHOro Marepuana BO3PACTHBIM u
WH/IMBUIYAIbHBIM OCOOCHHOCTSIM LIKOJIEHUKOB.
Heperynsapusrit 51 KOHTEKCTYaJIbHO
pa3po3HEHHBIN XapakxrTep TEPMHUHOYIOT-
pebaeHust BO MHOTMX y4eOHUKaX 00IEeCTBEHHO-
TYMaHUTapHOTO  IIMKJIA  CHIXKaeT  Mepy
CJIOKHOCTH TEKCTa, HO IIPU 3TOM IPOTUBOPEUUT
JUJIAKTHYECKUM TPUHLIUTIAM [TPEEMCTBEHHOCTH,
MOCJIEIOBATEIBHOCTH M CUCTEMAaTHYHOCTH
oO0y4eHusi, YTO OTHIOAb HE CIOCOOCTBYET
CHIDKCHHIO MeEpbl TPYOHOCTH. be3ycnoBHO,
JanpHEMIINe  HMCCIENOBaHMA  JIEKCHYECKOM
CIIO)KHOCTH  HIKOJBHOTO  y4eOHOIO  TEKCTa
JIOJKHBI OIUPAThC M HAa OLIEHKY KOMIIO3HMLIUU
KaK KOHKPETHOH y4eOHOI KHHUTH, TaK U y4eOHO-
METONYECKOr0 KOMILJIEKca B 1LeJIoM, HOO0
XapaKTepUCTUKA COOTHOILLEHMs CIIOXKHOCTH U
TPYAHOCTH HEBO3MOXKHA 0e€3 yueTa AMHAMHUKH
OOHOBJIEHUSI TEPMHHOJIOTHUECKOIO COCTaBa U
B3aUMOJICHCTBUSL BIEPBbIE BBOAMMBIX U YKE
W3BECTHBIX W3  TPEIBIAYIIETO  M3JI0KECHUS
TEPMUHOB.

W3noxeHHble  pe3ynbTaTbl  SBISIFOTCA
9YacThI0 WTOTOB HPOBOAMMOTO HCCIIEIOBAHNS,
HalpaBJIeHHOI0O B  KOHEYHOM  CuUeTe Ha
¢opmupoBaHue  0a3pl  JAHHBIX  PYCCKOH
TEPMHUHOJIOTUYECKOU JIEKCHKH,
COOTBETCTBYIOIIEH  COAEPIKAHUIO  CPEIHEro
oOpa3oBanus. Pa3paboTaHHBIE TPOTPaMMHBIC
kogpl  Ha  s3pike  Python  mosBosstor
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BOCIIPOM3BECTH BCE OMKCAHHBIC AITOPUTMBI Ha
MaTtepuaie J00ro  y4yeOHO-METOIUYECKOrOo
KOMIUIEKCA WJIM HWHOTO TEPMUHOJIOTMYECKH
HAaCBIIIEHHOIO KOpIlyca  TEKCTOB. Bce
MaTcpHraJibl n PE3YJIbTaTbL HUCCJICAOBAaHUA,
BKJIIOYasi ~ KOPIYChl ~ TEKCTOB,  TaOJHUIIbI
TEPMHHOB, TPOTpaMMHbIE KOIbl, AUCTPUOY-
THBHO-CEMAaHTUYECKUE MOJENH, TpapuKku u
CEMaHTHYECKHE KapThl, IOMEIIEHb B HAy4HOE
XPaHUIUIIE OTKPHITOro A0cTyma'.
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