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Abstract

The dramatic expansion of modern linguistic research and enhanced accuracy of linguistic analysis
have become a reality due to the ability of artificial neural networks not only to learn and adapt, but
also carry out automate linguistic analysis, select, modify and compare texts of various types and
genres. The purpose of this article and the journal issue as a whole is to present modern areas of
research in computational linguistics and linguistic complexology, as well as to define a solid
rationale for the new interdisciplinary field, i.e. discourse complexology. The review of trends in
computational linguistics focuses on the following aspects of research: applied problems and
methods, computational linguistic resources, contribution of theoretical linguistics to computational
linguistics, and the use of deep learning neural networks. The special issue also addresses the
problem of objective and relative text complexity and its assessment. We focus on the two main
approaches to linguistic complexity assessment: “parametric approach” and machine learning. The
findings of the studies published in this special issue indicate a major contribution of computational
linguistics to discourse complexology, including new algorithms developed to solve discourse
complexology problems. The issue outlines the research areas of linguistic complexology and
provides a framework to guide its further development including a design of a complexity matrix
for texts of various types and genres, refining the list of complexity predictors, validating new
complexity criteria, and expanding databases for natural language.
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AHHOTALMSA
Baxneiinield 0COOCHHOCTBIO COBPEMEHHBIX HCCICIOBAHUMN SIBISCTCS 3HAYUTEIHLHOC PACIIUPEHHE
Hay4YHOW NPOOJIEMATHKH ¥ IMOBBIIICHHE TOYHOCTH PacyeToB JIMHIBUCTHYECKOTO aHAM3a 3a CHET
CIIOCOOHOCTH NCKYCCTBEHHBIX HEHPOHHBIX CETEH K 00YYEHHIO M BOBMOXXHOCTH HE TOJIBKO aBTOMa-
TU3UPOBATH JIMHIBUCTUYECKHI aHAIN3, HO U pelaTh 3aa4i 0T00pa, MoJgU(UKAIMU U COIIOCTaBIIe-
HHS TEKCTOB PA3IMYHBIX THIIOB M KaHPOB. Llenb TaHHOW CTaThH, KaK M BBIIYCKa B IIEJIOM, — IIPEeJ-
CTaBUTh HEKOTOPBIC HAIIPABJICHHS HCCIICOBAHUIA B 00JIACTH KOMITBIOTEPHO! JTMHIBHCTUKY U JIMHT -
BUCTUYECKOW KOMILJIEKCOJIOTHH, a TaK)Ke 000CHOBATH 11eJIeCO00Pa3HOCTh BBIJICIICHHSI HOBOI MeX-
JTUCHHATUTMHAPHONW 00J71aCTH — JUCKYPCHBHOM KOMIUIEKCOJIOTHH. B 0030pe TpeHI0B KOMIIBIOTEPHOI
JIMHTBUCTHKH JIeTIaeTCs aKICHT Ha CIIC/IYIOIINX aCIeKTaX UCCIICIOBAHMIT: IPUKIIaJHbIC 3a1a4H1, Me-
TOJIbI, KOMIIBIOTEPHBIC JIMHIBUCTUYECKHIE PECYPCHI, BKJIAJl TEOPETHUECKOM JIMHIBUCTUKH B KOMITh-
IOTEPHYI0, IPUMEHEHNE HEHPOHHBIX ceTel rimybokoro obydenus. Ocoboe BHHUMaHHE B CICIIBHI-
IyCKe YIeJICHO BOIPOCaM OLCHKH OOBEKTHBHOIN M OTHOCHTENIBHOW CIIO)KHOCTH TeKcTa. Beimens-
I0TCSI IBA OCHOBHBIX IMOJIX0/a K PELICHHUIO NPOOJIEM JIMHTBUCTUYECKONH KOMIUICKCOJIIOTHH: «Iapa-
METPHYECKUI TOAX0A» U MallMHHOE 00y4YeHHe, MPEeXk/e BCEro, HeWPOHHBIE CETH IIyOOKOro 00y-
yeHus. MccnenoBanus, myOiuKyeMble B ClIEHAIbHOM BBIITYCKe, OKa3aJIK He TOJIBKO BBICOKYIO 3Ha-
YHMOCTh METO/IOB KOMITBIOTEPHOM JIMHTBUCTUKH JUIS Pa3BUTHS JUCKYPCUBHON KOMILJIEKCOJIOTHH,
HO U paCIIMpCHUC METOAOJIOI'MYCCKHUX HAXOJ0K KOMHLIOTepHOﬁ JIMHTBUCTHUKH, UCTIOJIb3YCMBIX IJISA
pelIeHNs HOBBIX 3a]1a4, CTOSIIIMX Iepe KoMIuleKcoaoraMu. OHU BBICBETHIIM OCHOBHBIE ITPOOJIEMEI,
CTOSLIME TIepPe] OTCYSCTBEHHON JIMHTBUCTHYECKON KOMIUIEKCOJIOTHEH, U HAMETHIIM HallPaBJICHUS
JIANTbHEHIIINX UCCIIEIOBAHUI: CO3/ITAaHNE MATPHUIIBI CII0O)KHOCTU TEKCTOB PA3JIMYHBIX THIIOB U KaHPOB,
pacIIMpeHue CICKa IIPEAUKTOPOB CI0KHOCTH, BaJIUAALMSA HOBBIX KPUTEPUEB CIIOKHOCTH, PACIIH-
peHue 6a3 JaHHBIX IS €CTECTBEHHOTO SI3bIKA.
Kiro4eBble cl10Ba: KOMNbIOMEPHAS TUHSGUCUKA, TUHSBUCTNIUYECKAS, KOMNIEKCONIO2U, OUCKYPCUB-
HASL KOMNAEKCONO02USA, CLOMCHOCMb MeKCmd, MAauiuHHoe obyueHue, 06pabomKa ecmecmeeHHo20
A3bIKA
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1. Introduction

The article addresses modern trends in computational linguistics, language and
discourse complexity. It also provides a brief overview of the articles in the issue.

Computational linguistics (hereinafter CL), as the name implies, is an
interdisciplinary science at the intersection of linguistics and computer sciences. It
explores the problems of automatic processing of linguistic information. Another
commonly used name for this discipline, that is synonymous with the term
“computational linguistics”, is Natural Language Processing (NLP). In a number of
research works these concepts are separated, considering that CL is more of a
theoretical discipline, and NLP is of a more applied nature. CL began to develop in
the early 1950s, almost immediately after the advent of computers. Its first task was
development of machine translation, and translation of journals from Russian into
English in particular. The initial stage of CL development is comprehensively
presented in J. Hutchins (1999). It surely was beyond the capacity of researchers to
solve the problems of machine translation very quickly, and the initial optimism
turned out to be groundless, although in recent years it has become possible to
obtain translations of acceptable quality. However, within 70 years of development,
CL has achieved significant success in solving many urgent practical problems,
which made it one of the most dynamically developing and important research areas
in both linguistics and computer science. In our opinion, the best monographs on
CL are (Clark et al., Indurkhya & Damerau 2010). The latest review, including also
an analysis of the prospects for its development, can be found in the article by
Church and Liberman (2021).

In the review of computational linguistics trends, we focus on the following
aspects of research: application-oriented tasks, methods, resources, contribution of
theoretical linguistics to computer linguistics, and application of deep learning
neural networks. The latter appeared about 10 years ago (Schmidhuber 2015) and
revolutionized research of artificial intelligence, including many areas of CL.
Artificial neural networks constitute a formal model of biological networks of
neurons. Their most important feature is the ability to learn; in case of an error, the
neural network is modified in a certain way. Although neural networks were
proposed as early as 1943, a breakthrough in their use was made only a few years
ago. It is associated with the three following factors: the emergence of new, more
advanced ‘self-learning’, unsupervised training algorithms, improved performance
of computers, and Internet database increase. Advances in NLP in the late 2018
were mainly related to BERT (Devlin et al. 2018), a neural network pre-trained on
a corpus of texts. Currently, BERT and its enhanced models show better
performance on many NLP problems (see Lauriola, Lavelli & Aiolli 2022).
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2. Applied problems and methods of computer linguistics
2.1. Application-oriented tasks of Computational Linguistics

In addition to machine translation, the main application-oriented tasks of CL
include document processing, computer analysis of social networks, speech
analysis and synthesis (including voice assistants), question-answering systems,
and recommender systems.

The largest task is document processing including a wide range of
subtasks: search, summarization, classification, sentiment analysis, information
extraction, etc.

Development of search engines, obviously, is the most well-known and widely
used CL task, successfully implemented in Google and Yandex search engines. A
detailed introduction to the issue of information retrieval can be found in (Manning
et al. 2011). The main type of search queries is a set of keywords. The two main
problems of search are as follows: the need to provide fast searches in the vast
amount number of texts on the Internet and to ensure that any search takes into
account not the query forms only but its semantics. The main idea of a quick search
is to preprocess all documents on the Internet with the creation of a so-called search
index that indicates location of the query in specific documents. A semantic
document search, or a semantic search, is implemented in the well-known concept
of Semantic Web (Domongue et al. 2011), based on the idea of ontologies
(presented below). E.g., in response to a query “Beethoven ta ta ta tam” Google
refers to the Wikipedia article about Beethoven's 5th symphony, although the text
of the article does not contain the phrase “fa ta ta tam”. Thus, the Google search
engine “understands” that “ta ta ta tam” and the 5th symphony are semantically
related. A successful search would be simply impossible without linguistic
research, which led to the development of algorithms for morphological and
syntactic analysis, thesauri and ontologies for the explication of semantic
relationships between entities.

The term “information retrieval” is interpreted as a search for information of a
certain type in the text, i.e. entities, their relationships, facts, etc. The best developed
is the algorithm of extracting named entities (Name Entity Recognition, NER),
i.e. persons, organizations, geographical objects, etc. A recent survey of IT
professionals from various business areas' indicates that the NER task is the most
demanded in business applications. Researchers apply various techniques to solve
this problem: ready-made dictionaries of people's names and names of geographical
objects; linguistic features (use of capital letters), defined patterns of noun phrases;
and machine learning methods. An overview of this area can be found in Sharnagat
(2014). NER systems based on dictionaries and rules correctly extract about 90%
of entities in texts, while BERT-based systems already provide about 94% of
correctly extracted entities (Wang 2020), which is comparable to the level of human
accuracy and demonstrates benefits of deep learning neural networks.

! https://gradientflow.com/202 1 nlpsurvey/
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The task of retrieval of events and facts is challenging. The classic approach
here is to create event templates that capture types and roles of the entities
participating in the events. For example, the event “June 24, 2021 Microsoft
presented Windows 117 is described by the following template: Activity type —
sales presentation, Company — Microsoft, Product — Windows 11, Date — June 24,
2021. Templates of this type are created manually, which is labour-intensive.
Efficiency of information extraction systems depends on their quality. Typically,
such systems extract no more than 60% of facts (Jiang et al. 2016).

In recent years, many studies addressed the problem of text sentiment analysis
(cf. Cambria 2017), i.e. identification of the so-called “tone” of texts: whether a text
carries a positive or negative attitude towards the text referents. This area is
important for companies to evaluate user comments on their products and services.
The problem is also being solved with the help of developing specific patterns,
dictionaries, and machine learning methods. The Russian dictionary RuSentiLex,
(Loukachevitch & Levchik 2016), registers over 12,000 lemmas marked as positive,
negative or neutral. The main problem of sentiment analysis of texts is its context-
dependency as a word can be positive in certain contexts and negative in others.
A possible way of addressing the problem is compiling sentiment lexicon
dictionaries for specific subject areas.

Another fundamental problem is not only to assess the tone of the entire text,
but define the referential aspect of the sentiment. It is especially important in
applied research on customer reviews of products and services (Solovyev & Ivanov
2014). The achieved accuracy in the area, which is about 85%, was effected through
BERT technology (Hoang et al. 2019).

Another important task of document processing is text summarization and text
skimming (Miranda-Jiménez, Gelbukh & Sidorov 2013). Its practical importance
is determined by the gigantic and increasing size of texts on the Internet. There are
two approaches to solving this problem: extractive and abstract. The extractive
approach —implies assessing the importance score of sentences in the text and
selecting a small number of the most significant ones. It requires non-trivial
mathematical methods to evaluate informational hierarchy of text parts. The
abstract, approach implies a generation of original sentences that summarize the
content of the source text. In recent years the task of generating text abstracts was
successfully fulfilled with neural networks. An important component of
summarization systems are sentence parsing algorithms. A brief overview is
provided in Allahyari (2017).

Computer analysis of social networks and social media is another application-
oriented task. It can have multiple objectives with monitoring social attitudes,
identifying manifestations of extremism and other illegal activities, and even
analyzing the spread of epidemics. E.g. at the beginning of the coronavirus
pandemic researchers suggested an analysis of social media content, including the
spread of misinformation (cf. Cinelli, Quattrociocchi & Galeazzi 2020). Social
network analysis implies defining the content of messages and connections between

279



Solovyev V. et al. 2022. Russian Journal of Linguistics 26 (2). 275-316

users, which enables identifying groups of users with common interests. At the
same time, heterogeneity of content presents a significant challenge. In recent years,
neural networks have become the main tool for social network analysis
(cf. Ghani et al. 2019). Batrinca & Treleaven (2015) provide an overview of the
research in the area and addresses mostly humanitarians.

Speech analysis and synthesis stand apart in CL, as they require specific
software and hardware tools to work with acoustic signals. Speech recognition
systems are very diverse and are classified according to many parameters:
vocabulary size; speaker type (age, gender); type of speech; purpose; structural
types and their selection principles (phrases, words, phonemes, diphones,
allophones, etc.). The input speech flow is compared with acoustic and language
models, including various features: spectral-temporal, cepstral features, amplitude-
frequency, features of nonlinear dynamics. Speech recognition is challenging
because words are pronounced differently by different people in different situations.
Nevertheless, at the moment there are many commercial speech recognition
systems, in particular those built into Windows. One of the best known is “Watson
speech to text” developed by IBM (Cruz Valdez 2021).

Speech recognition is the heart of voice assistants becoming increasingly
popular worldwide. A voice assistant commonly known in Russia is Alice?
designed and developed by Yandex. Alice is integrated into the Yandex services:
by a voice command it searches for information. E.g. it can find a weather forecast
on Yandex.Weather, traffic data in Yandex.Maps, etc. Alice can control smart home
systems and even entertain: play riddles with children, tell fairy tales and jokes.
Speech recognition in voice assistants is facilitated by their ability to tune in to the
voice of a certain person. State of the art review in voice assistants can be found in
Nasirian, Ahmadian & Lee (2017), and one of the latest reviews of speech
recognition problems is presented in Nassif (2019).

Speech synthesis is being actively used in information and reference systems,
in airport, railway and office announcements. They are predominantly used in
situations with a limited range of synthesized phrases. The simplest way to
synthesize speech is sequencing pre-recorded elements. The quality of the
synthesize speech is evaluated based on its similarity with human speech. High-
quality speech synthesis systems are still a dream of many researchers and users.
The latest overview of speech synthesis is presented in Tan (2021).

We also address recommender systems which are probably familiar to all
Internet users. Recommender systems predict which objects (movies, music, books,
news, websites) might be interesting to a particular user. For this, they collect
information about users, sometimes explicitly, asking them to rate objects of
interest, and more often implicitly, collecting information about users' behavior on
the Internet. The following idea turned out to be productive: people who similarly
estimated some objects in the past are most likely to give similar estimates to other
objects in the future (Xiaoyuan & Khoshgoftaar 2009). This particular idea allows

2 https://dialogs.yandex.ru/store
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researchers to effectively extrapolate user behavior. Developing recommender
systems depends mostly on linguistic resource. For example, an effective
recommender system is based on synonyms dictionaries. Such systems are
supposed to “understand” that “children's films” and “films for children” mean the
same. For synonymy in recommender systems, see Moon (2019), a general review
is presented in Patel & Patel (2020).

Question-answering systems, or QA-systems, are designed to provide answers
in natural language, i.e. they have a natural language interface. They search for
answers in a textual database that QA systems have. Like search engines,
QA systems provide a user with the ability to search for information. However, an
important distinguishing feature of QA systems is that they allow a user to find
information that might be implicit, e.g., a film that a user might like but it could not
be found with a regular search engine. Obviously, the quality of a QA system
depends on its database size, i.e. whether it contains an answer to a question at all,
as well as on the technologies for processing questions and comparing them with
the database information. As for processing a question, it begins with identifying
the type of question and the expected response. For example, the question “Who...”
suggests that the answer is to contain the name of a person. QA systems apply
numerous complex CL methods and, similar to recommender systems, face the
issue of synonymy (Sigdel 2020). The latest review of QA systems is published by
Ojokoh and Adebisi (2018).

2.2. Methods of Computational Linguistics

All CL methods can be divided into two large classes: a class based on
dictionaries and rules (templates) and a class based on machine learning. These two
classes are fundamentally different in their approaches. Dictionaries and rules use
accumulated knowledge about the language, as well as results of highly
professional manual labor, and therefore they are extremely expensive. Machine
learning is implemented on a large number of examples, presented in annotated
corpora which function as training sets. The algorithm implies analyzing training
sets, identifying the existing patterns and then offering solutions to the problems
set. Modern machine learning systems vary in their functions and applications,
although deep learning neural networks have proved to be the most efficient. At an
input node of a neural network, any language data is fed in encoded forms as tokens:
letters, bigrams, short high-frequency morphemes, and words.

Application of this approach depends on a large body of annotated texts at a
researcher’s disposal: the larger the training set, the better the neural network will
learn. At the same time, annotation is quite simple and its implementation does not
necessarily involve professional linguists as researchers can refer to services of
native speakers.

In this article, we will focus on the basic methods of CL and refer readers to
the above-mentioned monographs for a detailed review of the area (cf. Clark et al.
2013, Indurkhya & Damerau 2010).
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Automatic text analysis usually begins with its pre-processing which includes
text segmentation, i.e. segmentation into words and sentences. Though it may seem
like a simple task, since words are separated from each other by spaces and
sentences begin with a capital letter and end with a period (rarely, exclamation
marks, question marks, ellipsis) followed by a space. The most typical example of
the rule or pattern is the following: a period — space — capital letter. However, it is
not that simple. A period can be in the middle of a sentence after the first initial,
followed by a space and then a capitalized second initial. Here, the period does not
explicitly indicate the division of the text into sentences. As an example, we can
refer to the following sentence: “Lukashevich N.V., Levchik A.V. Creation of a
lexicon of evaluative words of the Russian language RuCentilex // Proceedings of
the OSTIS-2016 conference. pp. 377-382”. Despite all the difficulties, the
segmentation problem is considered to be practically solved. In 1989, Riley (1989)
managed to achieve a 99.8% accuracy rate for splitting texts into sentences.
To achieve this result, the researcher developed a complex system of rules taking
into account the following features: length of the word before the dot, length of the
word after the dot, presence of a word before the dot in the dictionary of
abbreviations, etc.

The next step in the course of text analysis is morphological. Consider, as an
example, a language with complex morphology — Russian. For the Russian
language, morphological analysis is performed by a number of analyzers: MyStem,
Natasha, pymorphy2, SpaCy, etc. In CL, morphological analysis, the purpose of
which is to determine the morphological characteristics of a word, is based on a
detailed description of inflectional paradigms. For the Russian language, a
reference book of this kind is Zaliznyak (1977), which presents paradigm indices
of almost 100,000 lemmas of the Russian language. The presence of such a
directory made it possible to generate about 3 mln Word forms for the registered
lemmas of the Russian language. Automatic text analysis finds a lemma
corresponding to any word form and a complete list of morphological
characteristics. The main challenge for the existing analyzers is homonymy, which
the available parsers have not solved yet. And in situations when users require not
all parsing options but one, analyzers produce the variant of morphological parsing
of the highest frequency, still ignoring senses of the word in the context.

Another problem is parsing of the so-called “off-list” words, i.e. words not
registered in the dictionary. Given that the average number of such words is about
3%, their morphological analysis requires developing special algorithms. The
simplest solution foreseen is the following: based on the analysis of its flexion, the
off-list word is assigned its morphological paradigm.

Syntactic parsing, or parsing, is much more complex. The result of syntactic
parsing of a sentence is a dependency tree that presents a sentence structure either
in the formalism of a generative grammar or in the formalism of a dependency
grammar (cf. Tesniere 2015). Parsing requires a detailed description of the syntax
of the language. The most successful analyzer for the Russian language is ETAP
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developed by the Laboratory of Computational Linguistics of the Institute for
Information Transmission Problems of the Russian Academy of Sciences as a result
of over 40 years of research. Its latest version, ETAP-4, is available at (ENA,
June 6, 2020)°. ETAP parser is based on the well-known model “Meaning < Text”
(Melchuk 1974), its formalized version is described in the monograph by Apresyan
(1989).

In the recent decade, parsing has also been performed by neural networks
(cf. Chen & Manning 2014) trained on syntactically annotated corpora. English
Penn Treebank (ENA, June 6, 2022)* is used for English. For the Russian language,
one can use SynTagRus (ENA, June 6, 2022)°, developed by the Laboratory of
Computational Linguistics at the Institute for Information Transmission Problems
RAS.

The task of semantic analysis is even more difficult. However, if we want the
computer to “understand” the meaning, it is necessary to formalize semantics of
words and sentences. The problem is solved in two classical ways. The first was
initiated by C. Fillmore (1968), who introduced concepts of semantic cases or roles
of noun phrases in a sentence. The correct establishing of semantic roles is an
important step towards sentence comprehension. Fillmore’s original ideas were
realized in FrameNet lexical database (ENA, June 6, 2022)°.

The second approach was implemented in an electronic thesaurus, or lexical
ontology, WordNet (Fellbaum 1998) which was originally designed for the English
language. Subsequently its analogues were developed for many languages. There
are numerous analogues of WordNet for the Russian language, the most effective
and being widely used is RuWordNet thesaurus (ENA, June 6, 2022)7,
(cf. Loukachevitch & Lashevich 2016), comprising over 130,000 words. WordNet-
like thesauri explicate semantic relationships between words (concepts) including
synonymy, hyponymy, hypernymy, etc., and their systemic parameters partially
define their semantics. WordNet has been successfully implemented in a large
number of both linguistic and computer research.

The idea of vector representation of semantics, i.e. word embeddings, has been
proposed recently. Its core is constituted by the distributive hypothesis: linguistic
units occurring in similar contexts have similar meanings (Sahlgren 2008). This
hypothesis has been confirmed in numerous studies aimed at defining frequency
vectors of words registered in large text corpora. There are multiple refinements
and computer implementations of the idea, the most popular of which is word2vec
(Mikolov et al. 2013) available in Gensim library (ENA, June 6, 2022)8.
RusVectores system (Kutuzov & Kuzmenko 2017), available at (ENA, June 6,

3 http://proling.iitp.ru/ru/etap4

4 https://catalog.ldc.upenn.edu/LDC99T42

3 https://universaldependencies.org/treebanks/ru_syntagrus/index.html
6 https://framenet.icsi.berkeley.edu/fndrupal/

7 https://ruwordnet.ru/ru

8 https://github.com/rare-technologies/gensim
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2022)° identifies vector semantics for Russian words. Specifically, RusVectores
evaluates semantic similarity of words.

Obviously, the most important tool for research in CL, as indeed in all modern
linguistics, are text corpora. The first corpus compiled in the 1960s was Brown
Corpus which when released contained one million words. Since then, corpora size
requirements have increased dramatically. For the Russian language, the most well
known is the National Corpus of the Russian Language (NCRL, ENA, June 6,
2022'%). Created in 2004, it is being constantly updated and currently includes over
600 mln words. In 2009, Google compiled and uploaded a very interesting
multilingual resource, i.e. Google Books Ngram (ENA, June 6, 2022)'!, containing
500 bln words, 67 bln words of which constitute the Russian sub-corpus (cf. Michel
2011).

Another important problem is corpus annotation or tagging, which in difficult
cases is done manually. The work is usually carried out by several annotators and
their performance consistency is closely monitored (Pons & Aliaga 2021). Despite
the fact that corpora have become an integral part of linguistic research, there have
been ongoing disputes on their representativeness, balance, differential
completeness, subject and genre relatedness, as well as data correctness (cf.
Solovyev, Bochkarev & Akhtyamova 2020).

Thus, thanks to CL, researchers fully implement numerous services including
information retrieval, automatic error correction, etc. This became possible due to
fundamentally important accomplishments not only in computer science, but also
in linguistics. CL uses extensive dictionaries and thesauri, detailed syntax models,
and giant corpora of texts. Automatic morphological analysis in its modern form
would not exist without A. A. Zaliznyak’s “Dictionary of the Russian Language
Grammar” (1977). Multiple studies in CL are based on manually created WordNet
and RuWordNet thesauri. Computer technologies, in turn, contribute to the
development of linguistics. Text corpora and statistical methods have already
become commonplace; without them serious linguistic research would be
impossible.

All key CL technologies are publicly available, e.g. (ENA, June 6, 2022)"?
houses programs to solve numerous basic tasks for numerous languages.

It is not really feasible to cover all the topics of CL, a vast and rapidly
developing field of linguistics, in one article. Many important questions have been
left beyond. We refer readers interested in the topics of co-reference resolution,
disambiguation, topic modeling, etc. to the above-mentioned publications.

? https://rusvectores.org/ru/

10 https://ruscorpora.ru/new/

' https://books.google.com/ngrams

12 https://stanfordnlp.github.io/CoreNLP/
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3. Complexity of language and text as a research problem

The core of the special issue is made up of the articles focused on text
complexity assessment. At first glance, estimating language complexity based on
the number of categories in its system seems to be very logical, and the task itself
appears feasible. A good example of the idea can be a phonological inventory of
the language, the number of morphophonological rules or verb forms. Obviously,
in this case, it becomes possible to compare complexity of different languages and
assign them to some objective, absolute complexity (Miestamo, Sinneméki &
Karlsson 2008). Notably, it is the “objective” complexity that is significant when
mastering a non-native language. On the other hand, if a language is acquired as a
native language, it does not present any difficulty for children, and from this point
of view, all languages complexity is absolutely the same. Researchers admit that
language and text complexity “resists measurement”, and scholars working in this
field face conceptual and methodological difficulties.

Significant in the light of the problems under study is the description of the
relationship and interdependence of two areas of complexity studies: language, or
‘lingue’ complexity, i.e. linguistic complexology, on the one hand, and text or
discourse, ‘parole’ complexity, i.e. discursive complexology, on the other.

The interpretation of the very concept of “language (lingue) complexity”
changed dramatically in the 19th-20th centuries. In the 19th century, the
Humboldtian theory on interdependence between the structure of a language and
stage of development of people speaking this language was universally accepted
(Humboldt 1999: 37). Acknowledging this concept, researchers actually
acknowledge unequal status of languages and peoples. In the XXth century, the
Humboldian views asserting inequality of languages and their speakers were
replaced by the concept of the so-called single complexity, identical and equal for
all languages of the world. The idea received two names: ALEC — “All Languages
are Equally Complex” (Deutscher 2009: 243) and linguistic equi-complexity
dogma (Kusters 2003: 5). Researchers who support the idea are to prove two
hypotheses: (1) language complexity is constituted of sub-complexities of its
elements; (2) all sub-complexities in linguistic subsystems are compensated:
simplicity in area A is compensated by complexity in area B, and vice versa
(“compensatory hypothesis”). Arguing the concept “All languages are equally
complex”, Ch. Hockett quite boldly stated: “Objective measurement is difficult, but
impressionistically it would seem that the total grammatical complexity of any
language, counting both the morphology and syntax, is about the same as any other.
This is not surprising, since all languages have about equally complex jobs to do:
and what is not done morphologically has to be done syntactically” (Hockett 1958:
180—-181). Unfortunately, in the works of that period and approach, scholars
discussed neither complexity criteria nor its empirical evidence. For a detailed
overview of the “linguistic equi-complexity dogma”, see the seminal work
by J. Sampson, D. Gil, and P. Trudgill, Language Complexity as an Evolving
Variable (Sampson et al. 2009).
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The twenty-first century opened with a number of critical reviews of ALEC
theory, on the one hand (cf. Miestamo et al. 2008), and McWhorter’s provocative
statement that “Creole grammars are the simplest grammars in the world”
(McWhorter 2001). The very idea that all languages are equally complex has been
convincingly rejected by sociolinguists, who have shown that language contact can
lead to language simplification. This is shown in Afrikaans, Pidgins and Koine.
Simplifying a language is possible, hence, before its simplification, the language
was more complicated than after. And if a language can be more or less complex at
different periods of its history, then some languages can be more complex than
others (Trudgill 2012).

In the early 2000s the idea of linguistic complexity and the “dogma of equal
complexity” was actively discussed at conferences and seminars (see the seminar
"Language complexity as an evolving variable" organized by Max Planck Institute
for Evolutionary Anthropology in 2007 in Leipzig ENA, June 6, 2022'%), in a
number of journal articles (cf. Shosted 2006, Trudgill 2004) and monographs (Dahl
2009, Kusters 2003, Miestamo et al. 2008, Sampson et al. 2009).

Publications on language complexity in Russia are predominantly reviews
written by foreign scholars, although in recent years interest in the area has visibly
grown. The most comprehensive are the studies conducted by A. Berdichevsky
(2012) and the review of Peter Trundgill's book “Sociolinguistic Typology”, 2011
by Vakhtin (2014). The problems of language complexity were also discussed at
the Institute for Linguistic Research of the Russian Academy of Sciences (ILI RAS)
in 2018 at the conference “Balkan Languages and Dialects: Corpus and Quantitative
Studies”.

Local and global complexity

The development of linguistic complexology led to the identification of two
types of complexity: global, i.e. the complexity of the language (or dialect) as a
whole, and local complexity, i.e. complexity of a particular level of language or
domain (Miestamo 2008). And if the assessment of global complexity of a
language, according to researchers, is a very ambitious and probably hopeless task
which H. Deutscher compares with “chasing wild geese” (Deutscher 2009), then
the measurement of local complexity is considered as a feasible task, which imples
the compiling of a list and evaluating complexity predictors at various language
levels. The list of predictors of phonological complexity traditionally includes
phoneme inventory, frequency of marked '* phonemes, tonal differences,
suprasegmental patterns, phonotactic restrictions, and maximal consonant clusters
(Nichols 2009, Shosted 2006). When evaluating morphological complexity,
classical “inconvenience factors” (Braunmiiller’s term 1990: 627) are the size of
inflectional morphology of a language (or language variety), specificity of

13 https://www.eva.mpg.de/fileadmin/content_files/linguistics/pdf/ComplexityWS Webpage
2007.pdf

14 Phonemes that are rarely found in the languages of the world are considered marked
(Berdichevsky 2012).
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allomorph and morphophonemic processes, etc. (Dammel & Kiirschner 2008,
Kusters 2003). Syntactic complexity assessment is based on the accumulated data
of syntax rules and follows the principle “the more, the more difficult”, as well as
language ability to generate recursions and clauses within a syntactic whole (Ortega
2003, Givon 2009, Karlsson 2009). Semantic and lexical complexity is estimated
based on the number of ambiguous language units, the difference between inclusive
and exclusive pronouns, lexical diversity, etc. (Fenk-Oczlon & Fenk 2008, Nichols
2009). The pragmatic or “hidden” complexity built on the law of economy is the
complexity of inferences necessary to comprehend texts. Latent complexity
languages allow for minimalist, very simple surface structures in which
grammatical categories inferences are far from being trivial. The idea is exemplified
by languages of Southeast Asia, which have achieved a particularly high degree of
latent complexity. The latter is observed in the omission of pronouns and
consequent multiple co-references in relative clauses, absence of relational markers,
“bare” nouns lacking determiners and as such enabling a wide range of
interpretations (Bisang 2009).

Research has indicated that high levels of local complexity at one level in a
language do not necessarily entail low local complexity at another level, as
predicted by the “dogma of equal complexity”. For example, the analysis of metrics
of morphological and phonological complexity in 34 languages carried out by
R. Shosted did not reveal any expected statistically significant correlation (Shosted
2006). And the individual “balancing effects” (trade-offs) between local
complexities observed by G. Fenk-Ozlog and A. Fenk, unfortunately, are also
insufficient to validate the “dogma of equal complexity” of languages. G. Fenk-
Ozlog and A. Fenk, in particular, found that in English the tendency towards
phonological complexity and monosyllabicity is associated with a tendency
towards homonymy and polysemy, towards a fixed word order and idiomatic
speech (Fenk-Oczlon & Fenk 2008: 63). D. Gil has convincingly argued that
isolating languages do not necessarily compensate for simple morphology with
more complex syntax (Gil 2008).

Factors (or predictors) of language complexity are usually divided into
internal and external ones. The number of elements and categories in the language,
redundancy and irregularity of language categories are viewed as the internal
factors of complexity. The modern paradigm developed the so-called “list
approach” to assess internal complexity. The latter implies compiling a list of
linguistic phenomena, the presence of which in a language increases its complexity.
In fact, the lists of intrinsic complexity predictors are lists of the local complexity
described above. For example, the complexity predictors list compiled by J. Nichols
contains over 18 parameters and includes phonological, morphological, syntactic
and lexical features (Nichols 2009). A language is considered more complex if it
has more marked phonemes, tones, syntactic rules, grammatically expressed
semantic and / or pragmatic differences, morphophonemic rules, more cases of
addition, allomorph, agreement, etc. Scholars working in the area are interested, for
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example, in the number of grammatical categories in the language (Shosted 2006),
the number of phonemic oppositions (McWhorter 2008), the length of the “minimal
description” of the language system (Dahl 2009). McWhorter (2001) compares
word order, i.e. the position of the verb in the Germanic languages, proving that
English syntax has a lower degree of complexity than Swedish and German. The
reason for the claim is the loss of the V2 (verb-second) rule in English, according
to which the personal verb in Swedish and German takes the second place in the
sentence.

Language elements and functions with “duplicate” information or
overspecification are viewed as “redundant” internal predictors of complexity, and
therefore optional elements in a discourse (McWhorter 2008). P. Trudgill calls such
elements “historical baggage” (Trudgill 1999: 149), V. M. Zhirmunsky —
“hypercharacterization” (Zhirmunsky 1976), McWhorter — “ornamental
elaboration”, or “baroque accretion[s]” (McWhorter 2001). Syntagmatic
redundancy is exemplified in indirect nomination and ‘“semantic agreement”.
Language paradigmatic redundancy is manifested in synthetic grammatical
categories, such as agreement and obviative markers (see McWhorter 2001).

The irregularity or “opacity” of form and word-formation processes as an
internal factor in language complexity (see Miihlhdusler 1974) manifests itself in
irregular affixes (prefixes pa- in ‘pasynok’ (stepson), su- in ‘symrak’ (twilight),
niz- in ‘nizvodit’ (reduce), suffixes -tash in ‘patrontash’ (bandolier), -ichok in
‘novichok’ (novice), -arnik in ‘kustarnik’ (bush)) (see Kazak 2012).

External factors that determine language complexity are culture, language age
and language contacts. Older languages serving well-developed multi-level cultures
are considered to be more complex because they accumulated “mature language
features” (cf. Dahl 2009, Deutscher 2010, Parkvall 2008). At the same time,
intensive contacts between linguistic communities have a significant impact on the
complexity of languages. At the beginning of this century, P. Trudgill stated that
“small, isolated, low-contact communities with tight social networks” develop
more complex languages than high-contact communities (Trudgill 2004: 306).
However, in his later work, the researcher clarifies that the dynamics of interacting
languages complexity is determined by the duration of contacts and the age of
speakers mastering the superstratum: language simplification occurs during short-
term contacts of communities, when adults learn a foreign (second) language.
Language complication can take place in cases where the contacts are long-term
and the second language is mastered not by adults, but children (Trudgill 2011). To
prove the influence of language contacts on language complexity, B. Kortman and
B. Smrechani (2004) compare the ways of implementing 76 morphosyntactic
parameters, including the number of pronouns, noun phrases patterns, tense and
aspect, modal verbs, verb morphology, adverbs, ways of expressing negations,
agreement, word order, etc. in 46 variants of the English language. Researchers
divide all variants of the English language into three large groups: (1) native to their
speakers and performing all functions in the language community; (2) languages
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that function as the second official language of the state, and (3) creole languages
based on English. The study confirmed that the third group of languages, i.e.
English-based creoles, are the least complex, native English (first) language
varieties are the most complex, and second-language English varieties exhibit
intermediate complexity (Kortmann & Szmrecsanyi 2004).

In the most general terms, analytical methods for assessing complexity are
divided into absolute (theoretical-oriented and treated as “objective”) and relative
(user-oriented and thus “subjective '°”) (Crossley et al. 2008.). The absolute
approach is popular in linguistic typology and is used to assess language
complexity, while sociolinguistics and psycholinguistics use a relative approach.
P. Trudgill defines relative difficulty as the difficulty which adults experience while
learning a foreign language (Trudgill 2011: 371).

Text complexity as a construct is also modeled in discourse studies, linguistic
personology, psycholinguistics and neurolinguistics. The area of these studies also
includes relative complexity (or difficulty) of a text for different categories of
recipients in different communicative environments, as well as absolute and relative
(comparative) complexity of texts generated by different authors (see McNamara
et al. 1996, Solnyshkina 2015).

4. Summary of articles in the issue

The current issue contains a detailed review and discussion of the best practices
of text and discourse complexity assessment, as well as methods ranging from
purely linguistic to complex interdisciplinary including multiple hard- and software
tools.

One of the methods, i.e. eye-tracking, is viewed in the area as an objective way
of assessing text complexity for different categories of readers. Research
implementing eye-tracking techniques to evaluate Russian texts complexity
remains spares. The basic task here is to select text parameters and oculomotor
activity, as well as to identify methods of measuring text complexity perception.
The features typically selected to measure text complexity are average word length
and word frequency; as for parameters of oculomotor activity, it is preferably
assessed with relative speed of reading a word, duration of fixations, and the
number of fixations. Text readability is estimated in the number of words read per
minute. Eye-tracking is the focus of articles contributed by Laposhina and
co-authors and Bonch-Osmolovskaya and co-authors. Laposhina and co-authors
show that the number of fixations on a word correlates with its length, while the
duration of fixations correlates with its frequency. The research of Bonch-
Osmolovskaya and co-authors is aimed at elementary discursive units (EDU)
defined as “the quantum of oral discourse, a minimum element of discourse

15 Attributing this type of complexity as subjective is not universally accepted, since it is quite
objective for all participants in communication. It would be more appropriate to define this type of
complexity as “individual”.
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dynamics” (cf. Podlesskaya, Kibrik 2009: 309). Eye-tracking techniques allow to
indicate that the structure of EDE affects text readability.

Methods of neural networks are implemented to assess texts complexity in the
articles by Cortalescu et al., Sharoff, Morozov et al., and Ivanov et al. They also
share the object of research, i.e. texts for studying Russian as a foreign language.
An accurate assessment of their complexity enables better text selection for various
educational environments. E.g. implementation of BERT model mentioned above
provides a high degree of accuracy of text complexity assessment, i.e. 91-92%.

While using neural networks, researchers face an important research problem,
i.e. which text features affect neural network results. A possible approach here is to
use neural network to measure correlation coefficients of numerous text features
with text complexity. An extensive study of collections of texts of various genres
in English and Russian, taking into account dozens of linguistic features, has made
it possible to identify a number of non-obvious effects. For example, research
shows that more prepositions are used in more complex texts in Russian but in
simpler texts in English. Obviously, this is due to the difference in the typological
structures of languages. Notably, however, genre has a much larger effect on text
complexity across all languages as compared to differences between languages.

A broad review of multiple methods applied in the area is provided in the work
of M.I. Solnyshkina and co-authors. The paper covers six historic paradigms of
discourse complexology: formative, classical, closed tests, structural-cognitive
period, the period of natural language processing, and the period of artificial
intelligence.

An important distinguishing feature of the articles in this special issue and its
contribution to discourse complexology is constituted by its diverse and extensive
data: several hundred linguistic features, different languages, different text corpora,
different genres. Text complexity is assessed on several levels: lexical,
morphological, syntactic, and discourse. Multifaceted studies prove to explicate the
nature of text complexity. The publications in the current issue also provide
information on the corpora and dictionaries being compiled.

One of the most important parameters of text complexity is abstractness. The
more abstract words a text contains, the more difficult it is. The latter makes it
relevant to compile dictionaries of abstract/concrete words and means of estimating
text abstractness. English dictionaries of abstract/concrete words were published at
the turn of the century, and the Russian language was lately viewed as “under
resourced” since no dictionary identifying the degree of words abstractness was
available. Solovyov and co-authors present a detailed methodology of composing a
dictionary of abstractness for the Russian language. The article also describes the
areas of dictionary application.

Linguistic complexity is an interdisciplinary problem, an object of
computational linguistics, philosophy, applied linguistics, psychology,
neurolinguistics, etc. In the 21st century, complexity studies acquired concepts and
terminology, developed and verified a wide range of linguistic parameters of
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complexity. The main achievement of the new paradigm was the validation of
cognitive predictors of complexity enabling the assessment of discourse
complexity. This success, as well as an interdisciplinary approach to the problem,
made it possible to integrate studies of discourse complexity into a separate area,
1.e. discourse complexology. Complexity issues are not an “end in itself”, since the
research results are relevant both for linguistic analysis and for predicting
comprehension in a wide range of pragmalinguistic situations.

One of these situations is cognitive analysis of mistakes made in a foreign
language learning which is the object of research conducted by Lyashevskaya and
Yanda and colleagues. Both studies focus on the interrelationship between text
complexity of texts and cognitive resources necessary to comprehend a text.
Lyashevskaya et al. established that the number of mistakes made by a student is
correlated with morphological complexity of his/her discourse. Yanda et al. present
a computer system designed to analyze and adequately explain mistakes of a learner
of Russian as a foreign language.

5. Conclusion

The recent successes of computational linguistics have largely ensured
accomplishments in discourse complexology and allowed scientists not only to
automate a number of linguistic analysis operations, but also create user-friendly
text profilers. Tools such as ReaderBench, Coh-Metrix, and RuMOR (cf. the current
issue) are capable of solving both research and practical tasks: selecting texts for
target audiences, editing and shortening texts, analyzing cognitive causes of errors,
and even suggesting verbal strategies. The algorithms of automatic text profilers
are based on classical and machine learning methods, including deep learning
neural networks, one of the latest systems of which is BERT. At present, and this is
well shown in a number of articles of the special issue, researchers are successfully
combining methods of machine learning and the so-called “parametric approach”.

However, the most important feature of modern research is a vast expansion
of research problems and accuracy increase resulting from the abilities of artificial
neural networks to learn and modify. Artificial intelligence breakthroughs are
attributable to the three main factors: new advanced self-learning algorithms, high
computer speeds, and a significant increase in training data. Modern databases, as
well as dictionaries and tools for the Russian language developed in recent years,
allowed the authors of the special issue to address and successfully solve a number
of problems of text complexity.

A solid foundation for success in discourse complexity were findings of
cognitive scientists at the beginning of our century which completely changed
complexology paradigm. If the main achievement of the XXth century
complexology was the idea that “different types of texts are complex in different
ways”, the discourse complexology of the XXIst century proposed and verified
complexity predictors for various types of texts and developed toolkits for assessing
relative complexity of texts in various communicative situations. With cognitive
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methods in its arsenal, complexology acquired two additional variables: linguistic
personality of the reader and reading environment.

The new research paradigm of linguistic complexology is manifested in those
articles of the special issue which are aimed at defining new criteria for text
complexity: expert evaluation, comprehension tests and reading speed tests have
been replaced by new methods, which allow scholars to identify discourse units
affecting text comprehension.

The studies published in the special issue also highlighted the main problems
facing Russian linguistic complexology: creating a complexity matrix for texts of
various types and genres, expanding the list of complexity predictors, validating
new complexity criteria, and expanding databases for the Russian language.

RU

1. BeeageHue

CraTpsl OCBSIIIEHa COBPEMEHHBIM TPEHAAM KOMITbIOTEPHOM JTMHTBUCTUKH U
npobJeMaTuKe CI0XKHOCTH sI3bIKa U JUCKypca. B Heil Takoke naeTcs KpaTtkuid 0630p
CTaTeu BBIMYCKA.

Kommnbrorepnass nuarsuctuka (manee KJI) sBasercs MexAUCHUIUIMHAPHON
HAYKOM Ha CThIKE TMHTBUCTUKH 1 KOMIIBIOTEPHBIX HayK. OHa uccienyeT npooaeMsl
ABTOMATHYECKON 00paboTKu nHpOpMaIuu B sI3bIKOBOU (opme. J[pyroe gacto uc-
MOJIb3yEeMO€e Ha3BaHUE 3TOM NUCUUIUIMHBI, (PAKTHYECKH CUHOHUMHYHOE TEPMUHY
«KOMIIBIOTEpHAsl JMHTBUCTHKA», — 00paboTka ectecTBeHHOro s3bika (Natural
Language Processing, NLP). lnorna 3t OHATHS pa3rpaHUYMBAIOT, CUUTAS], YTO
KJI — B Gonbuieii crenenn TeopeTnueckas aucuumuinia, a NLP — 6onee npukinana-
Has. KJI Hauana pa3BuBatThes B Hayane 1950-X rT., o4TH cpasy mociie NOsIBIECHUS
kommsioTepoB. [lepBoii ee 3amadeil Oblia pa3paboTKa MAIIMHHOTO TEPEBO/A, B
YaCTHOCTH TEpPEeBOJIa HAyYHBIX JKYpHAJIOB C PYCCKOTO $i3bIKa HA AHTJIUHCKUH.
O navanpHOM 3Tane pa3suts KJI moxxno npounrtats B padore (Hutchins 1999).
be3ycnoBHO, mepBOHAYaIbHBIM ONTHMH3M IO MOBOIY OBICTPOTO peLIeHHs Mpo-
OJeMBl MAIIMHHOTO TEPEeBOa OKa3ajics HEOOOCHOBAHHBIM, M JIMIIbL B MOCIEIHUE
ropl yIaJloCh MOJYYUTh NEpeBOJbI nmpuemsiemoro kadecrBa. Omnako B KJI 3a
70 51eT pa3BUTHS TOCTUTHYTHI CEPbE3HBIE YCIIEXU B PELIEHUH MHOTHUX aKTyaJIbHBIX
MPAaKTUYECKHUX 3a/ay, YTO CHeJalio €€ OJHHM U3 CaMblX JUHAMHYHO Pa3BUBaIO-
IIMXCS ¥ BAKHBIX PA3JIeIOB KaK JIMHTBUCTUKH, TaK M KOMITbIOTEPHBIX HayK. Ha Harm
B3I, TydmnumMu MoHorpadusmu o KJI siisirores (Clark et al. 2013, Indurkhya
& Damerau 2010). [Tocneanuit 0030p, BKIIIOYAIOIINHN TaKXKe aHAJIH3 MEPCIEKTHB €€
pa3BuTHs, MOkHO HalTh B ctaTthe (Church & Liberman 2021).

[MosiBuBeecst mpumepHo 10 et Hazaz rimy6okoe 00yueHne HeUPOHHBIX ceTel
(Schmidhuber 2015) o6ecnieunsio HACTOSIITYIO PEBOJIIOIUIO B 00IaCTH UCKYCCTBEH-
HOTO MHTEUIEKTa U B TOM uMcie Bo MHorux pasgenax KJI. HMckyccTBeHHble
HEHWPOHHBIC CETH MPEJICTABIAIOT 000 (popMaIbHyIO0 MOJETH OMOJOTUYECKHX Ce-
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Tel HeWpoHOB. BakHelel nX 0COOCHHOCTBIO SIBJISIETCSI CITOCOOHOCTH K 00yde-
HUIO, B ClTyyae OIIMOKHM HEHpPOHHAs CETh ONpeeNICeHHBIM 00pa3oM MOIUpHLIUpY-
ercs. XOTs HEMpOHHBIE CeTH ObUIH TPEIOKEHHI emie B 1943 1., Tuiis HeCKOJIbKO
JeT Ha3aa ObUT COBEPIIICH MPOPBIB B UX UCTIONB30BaHUU. OH CBs3aH C TpeMs (ax-
TOpaMU: MOSIBIIEHUEM HOBBIX, 0OJie€ COBEPUICHHBIX AJITOPUTMOB CaMOOOYUYEHHUS,
MOBBIIIICHHEM OBICTPOACHCTBHSI KOMITBIOTEPOB, YBEITUYCHHEM HAKOTIIEHHOTO B MH-
TepHeTe 00beMa aHHBIX 111 00yueHus. B o6mactu NLP k mpopsiBy npuBeno mo-
sprnenue B kKoHie 2018 r. momenmu BERT (Devlin et al. 2018) — HelipoHHO# ceTH,
npeno0ydeHHO Ha Kopryce TekcToB. B Hactosmee Bpems BERT u ee ycosepiien-
CTBOBaHHBIE BAPUAHTHI MMOKA3BIBAIOT JIYUIIIHUE PE3YJIbTATHI B PEIICHUH MHOTHX 3a-
nad NLP (aoBeitmmii 0630p cm. (Lauriola et al. 2022)).

B 0030pe TpeH10B KOMITBIOTEPHOM IMHTBUCTHKY JENIAETCs aKIICHT Ha CIIeIy-
IOLIUX acCHEeKTaX HCCIIeNOBAaHUI: MPUKIAJAHBIE 33/7a4d, METO/bI, KOMIIbIOTEPHbIE
JUHTBUCTUYECKUE PECYPCHI, BKJIAJ TEOPETUUECKON JIMHTBUCTHKU B KOMITBIOTEP-
HY0, TPUMEHEHUE HEHPOHHBIX CETEeH rITy00KOro 00yUueHUsI.

2. NpuknagHbie 3aaa4n U MeToAbl KOMMNbIOTEPHOW IMHIBUCTUKN
2.1. MpuknadHbie 3a40a4uU KOMNbIOMEPHOU NUH28UCMUKU

Kpome wmammHHOTO mnepeBofa MOXHO BBIIEIHUTH CIEAYIOIIUE OCHOBHBIE
KJIACCHI MIPHUKIIAIHBIX 3aj1a4, Jexanmx B pycie KJI: o06paboTka JOKyMEHTOB, KOM-
NBIOTEPHBIN aHATTN3 COLMATBHBIX CETEH, aHAIU3 U CUHTE3 Peuu (B TOM YHCIIE TOJI0-
COBBIE TOMOIIHUKH ), BOIPOCHO-OTBETHBIE CUCTEMBI, PEKOMEHIATEIbHbIE CUCTEMBI.
HaunbGonee oO0beMHON sBIISIETCS 3aada 00pabOTKH JOKYMEHTOB, BKJIIOUAOIIAs B
ceOst OOJIBIIION CIIEKTP MO3aa9: TIOUCK, CYMMapHu3aIlus, KjIacCuPpUKaIus, aHau3
TOHAJILHOCTH, U3BJIeUeHNE HH(POPMALIUU U T.1.

[Touck, oueBUAHO, CIEAYET pacCMATPUBATh KaK HanboJiee U3BECTHYIO 3a/1a4y
KJI, ycnemHo peann3oBaHHyIo B mouckoBukax Google, «SIHmeKkc» u moBceMecTHO
ucnonpzyemyr. OOCTosATeNbHOE BBEJACHHE B MPOOJIEMATHKy WH(MOPMAIMOHHOTO
nmoucka MokHo HaiTu B (ManuuHT 1 Ap. 2011). OcHOBHOI BU TOMCKOBBIX 3aIPO-
COB — HA0Op KIIIOUEBBIX CIIOB. [I[ByMs IIaBHBIMHU MPOOIEeMaMH TTOUCKA SBIISIOTCS:
HEOOXOMMOCTh 00ECIIeUNTh OBICTPBIM MOUCK B TUTAHTCKOM KOJHMYECTBE TEKCTOB
B MHTEPHETE 1 00ECIIEYNTh MOKCK C YI€TOM CEMaHTHKH 3arpoca, a He IPOCTO COB-
MaJIeHus CJIOB B 3allpoce U JOKYMEHTE. bhICTphIii MOMCK mpenonaraer npeaoopa-
0O0TKy BCEX JOKYMEHTOB B MHTEPHETE M CO3JaHHE TaK Ha3bIBAEMOTO MOWCKOBOTO
MHJIEKCa, YKa3bIBAIOIIETO, B KAKMX KOHKPETHO JOKYMEHTaX HaXOIUTCS UCKOMOE
cioBo. [Tonck JOKYMEHTOB IO CEMaHTHKE, UJIM CEMAaHTHYECKUH MTOUCK, peaTu30BaH
B paMKaX XOPOIIIO U3BECTHOM KoHIennu CeMaHTHIeCKOU MayTHHBI, UK Semantic
Web (Domingue et al. 2011), B 0CHOBe KOTOPO# JIEKUT el OHTOJIOTHH, O KOTO-
pBIX peub noinet Hwke. [Ipumep cemanTuyeckoro noucka: Google B oTBET Ha 3a-
npoc bemxoeen ma ma ma mam NEepBOM BBIAAET CCHUIKY HA CTaThIO B « Bukuneanm»
0 5-i1 cuMmponun berxoBeHa, XOTs B TEKCTE CTaThU HE CONEpPKUTCS (Ppasza ma ma
ma mam. Takum oOpa3om, mouckoBUK Google «moOHUMAaeT», YTO ma ma ma mam
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5-s1 cuMpOHUS CEMAHTUYECKU CBSI3aHBI. Y CIIEITHBINA MOUCK OBLIT OBl TPOCTO HEBO3-
MOKEH 0€3 JMHTBHCTUYECKUX HCCIEJIOBAaHUN, KOTOpBIE MPHUBEIU K CO3JIaHUIO
IrOpUTMOB MOP(OJIOTUYECKOTO M CHHTAaKCHUYECKOTO aHaliu3a, Te3aypyCoB H
OHTOJIOTH JUTSI SKCILTUKAIMN CEMAHTHUYECKUX CBSI3EH MEXy CYIIHOCTSIMHU.
TepmuH «u3BiIeueHue HHPOPMAIUID TPAKTYETCS KaK MOUCK B TEKCTe UH(DOP-
MallM{ ONpPEeAETICHHOTO BU/Ia: CYIIHOCTEH, X OTHOLICHHH, (hakToB U T.1. Hanbomnee
MpOpabOTaHHOMW SIBJISETCS 3a/1a4a M3BJICYCHUS MMEHOBAHHBIX cylHocTerd (Name
Entity Recognition, NER), T.e. uMeHa mepcoH, opranuzaiuii, reorpauaeckux
o6bekToB 1 T.1. HemaBauit onpoc IT-npodeccronanor u3 pazaudabx cdep On3-
neca (ENA, June 6, 2022)'¢ nokasan, uto 3anaua NER sBisieTcss Hanbonee BocTpe-
OoBaHHOW B OM3HEC-TIPWIIOKEHUAX. [IJIs1 perieHust 3ToH 3a/1aui MPUMEHSIOTCSI pas-
JIMYHBIE TEXHUKH: HCII0JIb30BAHUS TOTOBBIX CJIOBApPEN UMEH JIKOJIEH, Ha3BaHUM reo-
rpadu4ecKux OOBEKTOB; JIMHIBUCTUUYECKUX MPU3HAKOB (MCIOJb30BAaHUE 3aryiaB-
HBIX OYKB), MMOJATOTOBJICHHBIX MAaTTEPHOB UMEHHBIX TPYIIT;, METOJ0B MAITHHHOTO
o0yuenus. O630p 3T0# 006macTu MokHO HalTH B (Sharnagat 2014). Cuctembr NER,
OCHOBaHHBIE Ha CJIOBAapsX U MpaBUJIax, IPaBUIIbHO U3BJIEKAIOT 0K0J10 90% cyiiHo-
cteil B Tekctax. BERT-ocHOBaHHBIE cHCTEMBI 00ECTIEUNBAIOT YK€ 0K0s10 94% mpa-
BUJIbHO U3BJIeKaeMbIx cymrHoctert (Wang 2020), 4To cOnmocTaBUMO C ypPOBHEM TOU-
HOCTH YeJIOBEKa U JIEMOHCTPHUPYET MPEUMYIIECTBA HEHPOHHBIX CeTel ¢ IIyOOKUM
oOyuyeHreM. 3HauUnTENbHO CIIOKHEE 3a/1aua U3BJIeUeHHs CoObITHI 1 (akToB. Kiac-
CHYECKHI TIOJIXO]T 37IECh COCTOUT B CO3/IaHUH 111a0JI0HOB COOBITHH, B KOTOPBIX (hUK-
CUPYIOTCS TUIBI U POJH CYIIHOCTEH, y4acTBYIOIIMX B COObITHAX. Hampumep,
cobrpiThe «24 urons 2021 r. Maiikpocodt nmpesenroBana Windows 11» onmceiBa-
eTcs cleAyromuM mabioHoM: Tl akTHBHOCTH — KOMMeEpUecKasi Mpe3eHTaIlus,
Kommanwus — Maiikpocodt, [Tpoaykr — Windows 11, Jlata — 24 urons 2021 r. 111a6-
JIOHBI TAKOTO BUA CO3/IAI0TCS BPYYHYIO, UTO SIBIISIETCS BECbMA TPYIOEMKHUM JIEJIOM.
Ot ux kadecTBa 3aBUCUT A(PPEKTUBHOCTh CHCTEMBI HM3BICYCHHUS HH(POPMAIIHH.
OOBIYHO TaKWe CUCTEMBI U3BIEKat0T JHIb 0kolio 60% ¢axTos (Jiang et al. 2016).
B nocnennue ronpl MHOrO palboT MOCBSIIEHO CEHTHMEHT-aHaU3y TEKCTOB
(Cambria 2017). ITox 5TUM TOHUMAETCSI ONPEICTICHUE TOHATBHOCTH TEKCTOB: BbI-
pPaKEeHO JIM B TEKCTE MO3UTHUBHOE HJIM HETaTMBHOE OTHOUICHHE K OMHCHIBAEMbIM
o0BeKTaM. ITa 00JIaCTh BaYKHA KOMITAHUSM JIJIsl OLICHKH KOMMEHTapHEB MOJIb30Ba-
Tenel 00 uxX ToBapax M yciyrax. Jlyis permeHus 3Toi 3a1a9u TakKe UCTIOIb3YIOTCS
NaTTePHBI, CIOBAPH, METOJIBI MAITMHHOTO 00y4eHws. [[1s1 pycCKOTro si3bIKa CO3AaH
cinoBapb RuSentiLex (Loukachevitch & Levchik 2016), Bximrouaromnuii 6oinee
12 TBIC. CTIOB M CIIOBOCOYETAHHM, MAPKHUPOBAHHBIX KaK MO3UTUBHBIC, HETATHBHBIC
WM HelTpasbHble. [ 1aBHas npoliaemMa CeHTUMEHT-aHaIl3a TEKCTOB — 3TO 3aBUCH-
MOCTh TOHAJIBHOCTH CJIOBA OT KOHTEKCTA. CJIOBO B OJTHUX KOHTEKCTaX MOXKET HMETh
MO3UTUBHYIO OKPACKY, a B IPYTUX — HEraTUBHYI0. BO3MOKHBIM pellieHueM JaHHOU
POOJIEMbI MOKHO PacCMaTpHUBATh MOCTPOSHHUE CIIOBApPEl CEHTHMEHT-JIEKCUKOHA
s crienndrueckux mpeaMeTHhIX obacteit. Eme onna gyHmamMeHTanbHas mpo-
0JieMa — He MPOCTO OLIEHUTh TOHAILHOCTh BCETO TEKCTA B IIEJIOM, & YCTAaHOBHTD, K

16 https://gradientflow.com/202 1nlpsurvey/
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KaKOMY acCIeKTy CUTYallud OTHOCHUTCS OLIEHOYHOE BBICKa3bIBaHUE. DTO OCOOEHHO
Ba)XHO B MIPHUKJIATHBIX MCCIEAOBAHUSIX OT3BIBOB MMOIH30BATENEH O TOBapax U yCIy-
rax (Solovyev & Ivanov 2014). JIyummuit B HacTosiIiee BpeMs pe3yabTaT — OKOJIO
85% 1O cTaHJAPTHBIM METPHKAM TOYHOCTH U TOJTHOTHI — JOCTUTHYT C IPUMEHE-
nueMm texHosornn BERT (Hoang et al. 2019).

E1e oxHo# BakHelel 3a1aueit 00paboTKH JOKYMEHTOB SIBJISIETCS CyMMapH-
3anus WM camMmapuzanus TekctoB (Miranda-Jiménez et al. 2013) — aBTomaTuye-
CKO€ MMOCTPOCHHE KPATKOTO U3II0KEHUS (a0CTpaKTa) CoaepKaHus TeKCTa (MU TeK-
ctoB). Ee mpakTuyeckas BaXXKHOCTh OIpPEAENseTCs] THTAaHTCKUM M BCE BO3pacTalo-
muM  o0beMOM  TekcToB B uHTepHeTe. CymiecTByeT [Ba  MOJXOAa
K PEIICHUIO TOM 3aJa4u: SKCTPAKTUBHBIA W aOCTpaKTUBHBIN. [IepBoIif moaxom —
HKCTPAKTUBHBIA — COCTOHUT B OIIEHKE MH()OPMAIIMOHHON 3HAYMMOCTHU MpEIIONKe-
HUW B TEKCTE W BBIJCICHUN HEOOIBIIOTO Yrciia Hanboee 3HaduMbiX. OH TpedyeT
HETPUBHAIBLHBIX MAaTEMAaTUYECKUX METOJIOB OIICHKH MH(DOPMAIMOHHOW 3HAYUMO-
CTH (parMeHTOB TeKcTa. BTOpoi — aOCTpaKTUBHBIN — COCTOUT B TE€HEPAIIMH OPH-
THHAJIBHBIX MPEATIOKEHUN, CyMMHUPYIOLINX BCE COAEP)KaHUE MCXOJHOTO TEKCTA.
Jlns renepany abOCTpakToB, T.€. aHHOTALUN TEKCTOB, B MOCJIEIHUE I'0JIbl YCIEIIHO
NPUMEHSIOTCS HeHpOHHBIE ceTh. B kauecTBe 0JHOTO U3 HanboJIee BaKHBIX KOMIIO-
HEHTOB CHCTEMBbl CyMMapH3alli{l BKJIIOYAIOT aJITOPUTMBl CHHTAKCHYECKOIO
aHanu3a npeanoxenuid. Kparkuit 0630p npeacrasnen B (Allahyari 2017).

Crnenyronieit 3agayeii, KOTOPYIO MBI 3[€Ch PACCMOTPHUM, SBISIETCS KOMIIBIO-
TEpHBIN aHAIM3 COLMANBHBIX ceTel (social network, social media). Ananu3 KoH-
TEHTa COIMAJIbHBIX CETEU MpeciienyeT MHOTO Pa3JIMYHbIX LEJIed. ITO U MOHUTO-
PUHI HACTPOEHHUH B OOINECTBE, U BHIIBICHUE MPOSIBICHUH SKCTpEeMU3Ma U WHOU
MIPOTUBO3aKOHHOW JEATENbHOCTH, U Ja)Ke aHallu3 PaclpOCTPAaHEHUS SMUIEMUM.
AHann3 KOHTEHTa COIMATBHBIX CETEH, CBA3aHHOTO C MaHJIEMHUEH KOBHIA, B TOM
YHCIIe C paCIIPOCTPaHEHUEM Je3nH(OpMAaIINHY, MOSBUIICS YK€ B HaYase SMUIEMUN
(Cinelli et al. 2020). B xone aHanm3a colManbHBIX CETEH ONMPEAEISAIOTCS KaK co0-
CTBEHHO CO/IepKaHHe COOOIICHU, TaK U CBA3H MEXKIY MOJIb30BATENSIMHU, YTO M03-
BOJISICT BBISBJIATH TPYIIIBI MTOJIb30BaTeNe ¢ oOummMu natepecamu. Ilpu stom cy-
[IECTBEHHYIO TPYIHOCTh MPEJCTAaBISIET Pa3HOPOJHOCTh KOHTEHTa. B mocnennue
roJibl OCHOBHBIM MHCTPYMEHTOM aHalN3a COIMAIBHBIX CETeH CTalli HEUPOHHBIC
cetu (Ghani et al. 2019). B pa6ote (Batrinca & Treleaven 2015) npencrasnen 06-
30p JIaHHOU 00JIaCTH MCCIIEJOBAHUH, CIEHMAIIbHO OPUEHTUPOBAHHbIN Ha TYMaHH-
TapueB.

Heckonbko ocoOusikom B KJI cTosiT aHanmu3 W CHUHTE3 pedH, TpeOyrolue
crenupuIecKuX MPOrpaMMHO-ANIMAapPaTHBIX CPEACTB PabOThl C aKyCTHUYECKUMHU
curHaniamMu. CHUCTEMBI pacrio3HaBaHMs peur OYeHb pa3HOOOpa3HbI U KiaccH(pUIIU-
pYIOTCS 0 MHOTHM TapaMeTpaM: pa3Mepy CioBaps; TUITy (BO3pacTy, MoJy) JUK-
TOpa; TUITY PEUYH; HA3HAYCHUIO; TUITY CTPYKTYPHOU €IUHUIIBI U TIPUHITUTIAM €€ BbI-
nenenus (dpassl, coBa, poHemsl, TUdOHBI, aIOGOHBI U 1p.). BxomHo# pedeBoit
MOTOK COTIOCTABISIETCS C aKyCTHUYECKUMHU U SI3BIKOBBIMH MOJIEISIMH, BKITFOYAFO-
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IIMMH pa3HOOOpa3Hble MPU3HAKH: CHEKTPaTbHO-BPEMEHHBIE, KeIICTPaIbHbIE, aM-
IUIMTYJHO-YACTOTHBIE, TPU3HAKU HEJIMHEWHOW NHHAMUKU. Pacno3HaBaHue peuu
MPU3HAETCS CIIOKHOM 3a/1aueil, OKOJBKY CJI0Ba MPOU3HOCATCS PA3HBIMU JIFOJbMHU
U B pa3HBIX CUTyalUsX MO-pa3HOMY. TeM He MeHee Ha HACTOSIIUI MOMEHT CyIlie-
CTBYEeT MHOKECTBO KOMMEPUECKHX CHCTEM paclO3HAaBaHHs PEeuYd, B YaCTHOCTH
BcTpoeHHbIX B Windows. Xopomo u3BectHa cucrema Watson speech to text, pas-
paborannas IBM (Cruz Valdez 2021). Ha pacnio3HaBaHuu peqn CTpOUTCS paboTa
Bce 0oJiee MIMPOKO HMCIOJIB3yEMbIX TOJIOCOBBIX MOMOIIHUKOB. B Poccuu mmpoko
W3BECTHOM cpeau HHUX sBIsAeTcs paspabotrka «Augexkca» — Ammca (ENA,
June 6, 2022)!7. Anuca uHTerpupoBaHa ¢ cepBucaMu «SIHIEKCa»: MO TOJIOCOBOI
KOMaH/ie OHa HIIeT WH(OPMAILIUIO B OJHOMMEHHOM Opay3epe, y3HaeT MOoroay Ha
SAunexc.Iloroge, nanneie o Tpapuke — B SAnaexc.Kaprax u T.1. Anmuca Moxer
YOPaBIsATh CUCTEMaMHU YMHOTO JOMa U JlaXke pa3BlieKaTh: UTPaTh C IETbMU B 3a-
rajJiky, paccKka3bIBaTh CKa3KU U aHEKIOThl. Pacrio3HaBaHMe peun B TOJIOCOBBIX IO-
MOIIIHUKAX 00JIeryaeTcsi TeM, YTO UM JOCTaTOYHO HACTPOUTHCS Ha TOJIOC ONpee-
neHHoro yenoBeka. O030p COBPEMEHHOT'O COCTOSIHUS MPOOIEMATHKHU TOJOCOBBIX
MOMOIIHUKOB MOkHO HaiiTH B (Nasirian et al. 2017), a mo obuum mpoGiemam pac-
no3HaBaHus peun — B (Nassif 2019).

CuHTe3 peuM yke aKTHUBHO MPUMEHSETCS B MH(POPMAIMOHHO-CIIPABOYHBIX
CUCTEMaX, B OOBSABICHHUSIX 00 OTIIPABICHUHU MOE3/0B, B MIPHUTIIANICHUSIX K CTOHKE B
a’ponopTax, K ONpe/IeICHHOMY OKHY B TOCYUYPEXKACHUSIX U T.A. Bo Bcex ciayyasx
9TO CUTYAIlMH C OTPAHUYCHHBIM CIIEKTPOM CHHTE3MpyeMbIX (pa3. Haubonee mpo-
CTBIM CHIOCOOOM CHHTE3a peyH SIBIISIETCS €€ KOMIIOHOBKA M3 3apaHee 3alMCaHHbIX
¢parmenToB. KadecTBo CHHTE3a OIEHUBAETCS MO CXOJCTBY CHHTE3MPOBAHHOMN
pedr ¢ peublo ueroBeka. B 1esioM K HacTosllieMy BPEMEHU HE yIajoch CO37aTh
BBICOKOKAUECTBEHHBIC CUCTEMBI CHHTEe3a peur. HoBelimii 0030p 1Mo CUHTE3y pedn
npeacrasieH B (Tan 2021).

[lepeiineM K peKOMEHIATEIbHBIM CHCTEMAaM, C KOTOPBIMH CTaJKHUBAJIOCh,
BEPOATHO, OOJIBIIMHCTBO MOJIb30BaTeNel HHTEpHETa. PekoMeHaaTeIbHble CHCTEMBI
MPEICKa3bIBAIOT, KAKUE O0BEKTHI ((PUITBMBI, My3bIKa, KHUTH, HOBOCTH, BEO-CANTHI)
OyIyT MHTEpPECHBI KOHKPETHOMY IOJIb30BaTe0. J{J1s 3T0oro onn cobuparot nHpop-
MAITUIO O MOJIH30BATENSAX, MHOT/IA B SBHOM BUJIE, IIPOCST UX JaTh OLIEHKY 00bEeKTaM
MHTepeca, a yalle — B HeIBHOM BHJIe, coOupas MH(pOpMAaILHIO O TOBEJACHUH MOJb-
30Baresield B uHTepHETE. [I[pOoyKTUBHOM OKa3allach CAEAYIOLIAs UAES: 0, OOU-
HAKOBO OIEHUBABIITNE KaKHe-THO0 OOBEKTHI B MPOIILJIOM, BEPOSITHEE BCETO, OYAyT
JaBaTh TOXOXKHE OIEHKA JpyruM oO0BekTaM u B Oyaymem (Xiaoyuan &
Khoshgoftaar 2009). ImenHoO 3Ta uzes mo3BosseT 3pGHEeKTUBHO IKCTPATIOIUPOBATH
noBeJieHre molib3oBateneid. [Ipu pazpaboTke peKOMEHIATENBHBIX CUCTEM BO3HH-
KalOT YKCTO JIMHIBUCTHYECKHE MPOOIEMBI, HAIPUMEP y4eT CHHOHUMUU. Takue cu-
CTEMBI JIOJDKHBI TOHUMATh, YTO «JIETCKUN (PUIbM» U «UIBMBI I A€TEH» — TO
oz1HO U TO ke. [lo mpoOiemMe CHHOHUMUU B peKOMEHAATEIbHBIX CUCTEMAX CM. pa-
6oty (Moon 2019), a o6mmii 0630p npexncrasieH B (Patel & Patel 2020).

17 https://dialogs.yandex.ru/store
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BomnpocHo-oTBeTHBIE cucTeMbl, Wi QA-CHCTEMBI, TPU3BAaHBI 00ECTICYHBATh
OTBETHI HA €CTECTBEHHOM SI3bIKE HA BOMPOCHI MOJIH30BATENEH, T.€. 00IaaTh eCTe-
CTBEHHO-513bIKOBBIM MHTEpdericoM. Peub naeT o morcke OTBETOB B TEKCTOBOM Oa3e
JAHHBIX, KOTOpoH pacnonaratoT QA-cuctembl. QA-CUCTEMBI, KaK U TOMCKOBUKH,
MPEIOCTABIISAIOT MOJIB30BATENI0 BOZMOXKHOCT UCKaTh HH(popMalnio. OTHaKO Baxk-
HBIM OTJIMYUTENBHBIM CBOMCTBOM QA-CHCTEM SIBISIETCS TO, YTO OHHU TO3BOJISIOT
HalTH Takylo HHQOpPMAIMIO, O KOTOPOHl MOJb30BaTeNlb MOT U HE MOJI03pEBaTh,
HaIpUMep, COOTBETCTBYIOIINE €0 BKycaM, HO HE U3BECTHBIC eMy (PHIbMBI, KOTO-
pble OH Obl HE CMOT HallTH C MOMOUIBIO MOUCKOBHKA. OUEBHIIHO, YTO KaueCTBO
QA-cucTeMbl 3aBUCUT OT TOTO, HACKOJIBKO MOJTHA 0a3a JaHHBIX, T.€. €CTh JIM B HEH
BOOOIIIE OTBET HAa TOCTABJICHHBIM BOMPOC, & TAKXE OT TEXHOJOTHUH 00pabOTKH
BOIIPOCOB M COIMOCTaBIEHHUS WX ¢ UMHpopmauuedl B Oa3ze maHHbIXx. OOpaboTKa
BOIPOCAa HAYMHAETCS C ONpeesIeHus TUIIa BOIIpoca U 0KugaemMoro orsera. Hampu-
Mmep, Boripoc «KTo ...» mpeamnonaraer, 4To B OTBETE JOHKHO OBITh UM YEIOBEKa.
Hanee npumensitorcs cioxubie MeTosibl KJI. QA-cuctembl, aHaJTOTMYHO PEKOMEH-
JMaTeNbHBIM CHCTEMaM, TAaKXKe CTaJIKHUBAlOTCA ¢ mpoOiiemoit cuHoHuMmuu (Sigdel
2020). O630p mpobaematukn QA-cuctemM MoxHo HaiiTh B (Ojokoh & Adebisi
2018).

2.2. MeToAabl KOMNbIOTEPHOI IMHIBUCTUKM

Bce meroapt KJI MoxxHO pa3ienuTh Ha 1Ba OOJBIINX KJIacCa: OCHOBAHHBIC HA
CJIOBapsX W nMpaBmiax (1madioHaX) U OCHOBAHHBIE HA MAIIMHHOM OOyYeHHH. DTH
JIBa KJIacca MPUHIUITHAIIBHO Pa3jIMyaroTCsA MO MmoaxoaaMm. B ocHOBe cioBaped u
MIPaBUJI JIeXKAT 3HAHUA O S3bIKE, aKKyMYJIMPOBAHHbIE JJUHTBUCTAMU. DTO BBICOKO-
npohecCHOHATBHBIN PYYHOU TPy ¥ TIOATOMY BeCbMa IOPOTOCTOAIINI. MamuHHOe
o0ydeHue mpenonaraeT Haludue OOJIBIIOTO YHCIa MTPUMEPOB, OOBIYHO B BHJIC
pa3MedeHHBIX KOPIYCcOB (00yYaroIero MHOKECTBa), MpOaHATU3UPOBaB KOTOPHIE U
BBISIBUB UX 3aKOHOMEPHOCTH, KOMITBIOTEP CMOKET HAXOAUTh PEIICHHE U NP aHa-
7u3e HOBBIX JNaHHBIX. CyIIECTBYIOT pa3luYHbIE CTIOCOOBI MAIMHHOTO OOY4YEeHMUS,
OJIHAaKO HauOOJbIINE YCIEXU B IMOCIEIHEEe BpeMs IEMOHCTPUPYIOT HEHPOHHBIE
CeTH TIIy00KOro 00yueHus. SI3pIKOBhIE JaAHHBIE TIOJAIOTCS HA BXOI HEHPOHHOM ceTH
B 3aKOJMPOBAHHOM BHJIE B (popMaTe TOKEHOB: OYKB, OMTpaMM, KOPOTKHUX BBICOKO-
4aCTOTHBIX MOpdeM U coB. CI0KHOCTHIO B MPUMEHEHUH ATOTO TIOJX0a SBISETCS
HEOOXOMMOCTh Pa3METKH OOJIBIIOro KOpITyca TEKCTOB IMOJ PElIaeMyIo 3a/1aqy:
yeM Oosbliie 0Oydaroliee MHOXECTBO, TEM JIydIlle 00y4uuTcst HelpoHHas ceTb. [lpu
3TOM pa3MeTKa HOCHUT JOCTATOYHO MPOCTOW XapaKTep U IS €€ BBIMOJIHEHHsS He
00s13aTeNbHO TIPUBJICUEHUE MPOPECCHOHANBHBIX JUHTBUCTOB, MOXHO OTpaHH-
YUTHCS IPOCTO HOCUTENISIMH S3bIKA.

OctanoBumMcs Ha 6a30BbIX MeTonax KJI, oTchinas 3a IeTanbHBIM H3JI0KECHHEM
Bompoca K BeimeynomsiHyTeiM MoHorpadusm (Clark et al. 2013, Indurkhya &
Damerau 2010).

ABTOMAaTHUYECKHUI aHAJIN3 TEKCTa OOBIYHO HAYMHAETCS C €ro IMpenoopadoTKH,
BKJTIOYAIOIIEH CErMEHTAIIMIO TEKCTA, T.€. ero pa30nueHue Ha CJIOBa U MPEI0KEHUSI.
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MoskeT moka3aThCs, 4YTO ATO HECJIOXKHbBIE 33a]]a4M, MMOCKOJIbKY CJIOBAa OTHEISAIOTCA
JpyT OT Apyra npodenamu, a IpeAIoKEHUs HAUUHAIOTCS C 3arJIaBHOW OYKBBI U 3a-
KaHYMBAIOTCS TOYKOW (PElIKO — BOCKIMIATENIbHBIM WJIM BOIPOCHUTEIbHBIM 3Ha-
KaMH, MHOTOTOYHEM) C TIOCJIEAYIOLIMM MTPOOeIoM. DTO NpOCTEHIINN puMep Tpa-
BUJIA WJIW IIA0JIOHA: «TOYKa — MpoOeI — 3aryiaBHas OykBa». OTHAKO TOYKA MOXKET
CTOSITh B C€pelIMHE MPeI0KEHNUS T0CIIe TIEpBOro HHUIIMANA, 33 Hell OyaeT mpooen
¥ 3aTe€M BTOPOW MHUIIKAJ C 3arjlaBHON OyKBOM. 31€Ch TOUKA IBHO HE YKa3bIBACT HA
paszeneHue TeKcTa Ha IpeAIoKeHus. B kauecTBe mpuMepa MOXKHO PUBECTU TAKOE
npennoxenue: «Jlykamesuu H.B., Jleunk A.B. Co3nanne J€KCUKOHA OLEHOYHBIX
cnoB pycckoro si3eika PyCenrtunekc // Tpynmer xondepenimu OSTIS-2016.
C. 377-382». Tem He MEeHEe, HECMOTPS Ha YKa3aHHBIEC CIIOKHOCTH, ITpo0jIemMa cer-
MEHTALUH CYUTaeTCs mpakTudecku pemenHoi. Eme B 1989 r. B (Riley 1989) Obu1a
JOCTUTHYTa TOUYHOCTh 99,8% B pelieHuu 3aaun pa30HeHus TeKCTa Ha MpejioxKe-
HUs. J{1s ToCTHKEeHUsT TaKoro pe3yiibTara moTpedoBaach CIIOKHAs cUcTeMa Ipa-
BUJI. B Hell yuuThIBaIuCh Takue MpU3HAKHU, KaK JAJIMHA CJIOBA Mepe TOUKOH, ITHHA
CJIOBa TOCJIE€ TOYKH, HAJTMYUE CIIOBA Tepe/l TOUKOM B cioBape ab0peBuaTyp u psan
JIPYTHX.

Crenyromuii mar B XoJe aHanu3a TeKcTa — Mopdonorndeckuii. Paccmorpum
B KaueCTBE MpPUMeEpa S3bIK CO CIOKHON Mopdomoruen — pycckuid. [|jist pycckoro
s3bIKa  MOP(OJIOTMUECKUN aHAU3 BBIMOJHICTCS MHOTUMH aHAIH3aTOpPaMHU:
MyStem, Natasha, pymorphy2, SpaCy u ap. B KJI mopdonornyecknii anamus,
11eJIb KOTOPOTO COCTOUT B ONPEIEICHUN MOP(OIOTHUECKUX XapaKTEPUCTHK CII0Ba,
OCHOBaH Ha JETaJlbHOM ONHCAHMM TNapagurM cioBou3MeHeHus. [lns pycckoro
A3bIKa CIIPABOYHMK CO3JIaH TaKoro pojia co3aad (3anusHsak 1977), B koTopoM npen-
CTaBJieHbl MHIEKCHl mapaaurM moutd 100 TheIC. CIOB (JI€MM) pPYCCKOTO S3BIKA.
Hanuune Takoro crnpaBOYHHKA ITO3BOJIMJIIO CIE€HEPUPOBATH OKOJO 3 MMJUIMOHOB
cioBodopM a5 3ahUKCUPOBAHHBIX JIEMM PYCCKOTO A3bIKa. ABTOMaTHYECKUN aHa-
JU3 TEKCTa HaXOIUT COOTBETCTBYIOILYIO JII00O0H clioBoopMe JeMMy U MOJHBIN
nepevyeHb MOP(OJTOTUUECKUX XapaKTEPUCTHUK. [ TaBHOUM CIIOXKHOCTBIO, C KOTOPOM
CYILECTBYIOIIME aHAJIN3ATOPHI ITI0KA HE CIIPABJIAIOTCS MOJHOCTBIO, SIBIISETCS OMO-
Humus Gopm. baszoBoe perieHne coOCTOUT B TOM, YTO aHAJIM3AaTOP BbIIAET BCE BapH-
aHTHl pa3dopoB. OnHAKO BO MHOTHX 3aiavyax TpeOyeTcsl yka3aTh €IMHCTBEHHOE
pemieHue. B aToM ciydae aHanmuzaTopbl BbAAIOT HaubOoJiee 4acCTOTHBINA BapUaHT
Mopdooruueckoro pa3dopa, He yuMTHIBas 3HAUEHHE CIIOBa B KOHTekcre. Eie
0JIHa mpobJieMa — 3To MpodiieMa pazdbopa «HECIOBAPHBIX)» CIIOB, T.€. CJIOB, OTCYT-
CTBYIOIIMX B cioBape. [t ux Mop(hoIoruueckoro aHaiusa, yauThIBasi, 4TO KOJIH-
YECTBO TaKUX CJIOB B CPEAHEM COCTaBIIsAET OKOJIO 3%, MPUXOAUTCS pa3padaThiBaTh
CHEeMaJIbHbIE alrOpUTMBl. B mpocreiinieM ciyyae aHaJIM3MPYETCS] OKOHYAHHE
HECJIOBAPHON €AMHMIIBI M €¥l MPUITUCHIBACTCS TUITUYHAS JIJIsl 3TOT0 OKOHYaHUS Ma-
paaurMa cJIoBOM3MEHEHUS.

CHHTaKCUYECKUI aHAIIW3, WA MMApCUHT, HAMHOTO OoJjiee cioxeH. Pe3ynbra-
TOM CHUHTAKCHUYECKOI'O MapCUHra MPEAIOKEHUs SABISETCS JEPEBO 3aBUCHUMOCTEM,
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OTpaskarollee CTPYKTypy NpeanoxkeHus a1u0o B popMann3me reHepaTuBHOM rpam-
MaTHKH, 1100 B (opMaliu3Me TpaMMaTUKU 3aBucuMocTel (dependency grammar
(Tesniere 2015)). 151 yCIEIITHOTO CHHTAKCHYECKOTO pa30opa HeOOX0UMO JeTalTb-
HOE ONMCAaHUE CUHTAKCHCA A3bIKa. 11 pyCcCKOTO si3bIKa HanboJiee yCIenHbIM Ipu-
3HaH aHanu3aTop npoekra DTAII, pazpabaTeiBaembrii 6osee 40 et B JlabopaTopun
KOMITbIOTEPHOM JMHTBHCTUKN MHCTUTYTA Tpobiem nepenaun nnpopmarmu PAH.
Ero mocnenuss Bepcus — DTAII-4 noctynna no aapecy (ENA, June 6, 2022)'%.
B ocHOBy cuHTakcumueckoro ananuzatopa npoekta OTAII monoxena xopomro
u3BectHasg mojenb «Cmbicn & Tekcr» (Menbuyk 1974), ee popmanuzoBaHHBIM
BapHaHT M3JI0)KeH B MoHorpadpuu (AnpecsH 1989). B mocnennee necstunerue
KOHKYPHUPYIOIIUM CTaj MOAX0J Ha OCHOBE HeWpoHHBIX ceTeil (Chen & Manning
2014). dns oOyueHHst HEHPOHHBIX CETEH MCIOIB3YIOTCS 0a3bl JAaHHBIX MPEIIOKe-
HUM C MX CHHTaKCHMYECKUM paz0opoM. [l aHTIIMICKOro s3bIKa 3TO, Halpumep,
English Penn Treebank (ENA, June 6, 2022)!°. Jlna pycckoro si3blka MOKHO
ncnonb3oBath SynTagRus (ENA, June 6, 2022)%°, cosnannbiii B JlaGopatopun
komnbroTepHoi tuHreuctuku UININ PAH.

Eme OGonee crnoxHOU cienyeT NMpU3HATh 3a/ady CEMaHTHUECKOro aHalu3a.
OpHako, eciii MBI XOTUM, YTOOBI KOMITBIOTEP XOTS OBl B KAKOK-TO CTETICHN «ITOHU-
MaJ» CMBICIT, HE0OXO0IMMO, HEKOTOPhIM 00pa3oM, (popMann30BaTh CEMAHTUKY CIIOB
u npepoxenuil. Kimaccuueckumu B perieHny JaHHOW MpoOJeMbl SBISAIOTCS JIBA
Hanpasienus. Ilepsoe HanpaBieHune unHunuuponano Y. ®dwuinmopom (Fillmore
1968), KOoTOpHIN BBEJT MOHSATHS CEMAHTHUECKUX MAJCKEH WM POJIEM MMEHHBIX
IpyIn B peasiokeHnu. [IpaBuiabHOE yCTaHOBIEHHE CEMaHTHUECKUX POJIEN — BaX-
HBI [Iar K MOHMMaHWIO mpemiokeHus. Mcxonuwsie upen Y. OwmuiMopa ObLTH
BOIUIOIIEHB B KOMIIBIOTEPHOW Jekcuueckoil Oa3ze maHHBIX FrameNet (ENA,
June 6, 2022)*!.

Bropoe HanpaBieHre — 3T0 CO3/1aHHE JIEKTPOHHOTO Te3aypyca (JIeKCHYeCKOn
ontojorun) WordNet (Fellbaum 1998) nist aHMIHICKOTO SI3bIKa U €r0 aHAJIOTOB —
JUI. MHOTHX APYTUX A3BIKOB. [IJIs1 pyCCKOro s3bIKa ObUIO MPEANPUHATO HECKOJIBKO
HOMBITOK co3ganus aHanora WordNet, HanOosnee yaauyHbIM U3 KOTOPBIX U IIUPOKO
UCIIOJIb3yEMBIM B HacTtosmiee Bpemsi mpusHaH Te3aypyc RuWordNet (ENA,
June 6, 2022 ?*(Loukachevitch & Lashevich 2016)), conep:xaruuii 6o1ee 130 Thic.
cioB. B WordNet-momo6HbIX Te3aypycax dKCIUTUIIUPOBAHBI CEMAaHTHYECKHUE OTHO-
LIEHUsS. MEXAY CJIOBaMHU (TOHATUSIMH), B TOM YHCIIE CUHOHHUMUS, TUIIOHUMMUS,
TUIIEPOHUMMSL U psii Apyrux. /laHHbIe CHCTEMHBbIE NapaMeTpbl B ONpPENeIEHHON
CTEIEHH YK€ OIPE/ICIISIOT YacTh ceMaHTHKH ci10B. WordNet yCIienHo Henonb30Baics
B OOJIBLIIOM YHCIIE KAaK JIMHIBUCTUYECKHX, TAK 1 KOMIIBIOTEPHBIX MCCIIEIOBAHUI.

18 http://proling.iitp.ru/ru/etap4

19 https://catalog.1dc.upenn.edu/LDC99T42

20 https://universaldependencies.org/treebanks/ru_syntagrus/index.html
2! https://framenet.icsi.berkeley.edu/fndrupal/

22 https://ruwordnet.ru/ru,
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B mocnennue roapl Oblia mpeiokeHa UIes BEKTOPHOTO MPE/CTaBICHUS
cemaHTuku cios (word embeddings), B OCHOBY KOTOPO# MOJ0KEHA AUCTPUOYTUB-
Hasl TUIOTE3a: JIMHIBUCTUYECKHUE €IMHUIIbI, BCTPEUAIOIIUECS B aHAJIOTUYHBIX KOH-
TeKcTax, uMeroT omuskue 3HaueHus (Sahlgren 2008). /lanHas runores3a MoATBEp-
JKJeHa B psaJie paboT, B paMKax KOTOPBIX CO3/IaHbl U HCCIIEAOBAHbI BEKTOPBI YaCTOT
CJIOB, 3a()MKCUPOBAHHBLIX B OOJIBIIOM KOPITyCE TEKCTOB B KOHTEKCTE M3y4aeMbIX
cioB. CylllecTBYeT UEJbI psii YTOYHEHUH M KOMIIBIOTEPHBIX peaM3alil 3TOM
UJIed, OJTHAKO UCTIoNb3yeTcs npeumyniectBeHHo word2vec (Mikolov et al. 2013),
noctynHas B 6ubmmoreke Gensim (ENA, June 6, 2022)% u momb3yromiasics
HanOoOJbIIeH MOMYJSPHOCTBIO. JIJs1 pycCKOTro s3bIKa CYIIECTBYET CHCTEMa
RusVectores (Kutuzov & Kuzmenko 2017), noctynHas o aapecy: (ENA, June 6,
2022)* 1 BBIMONMHSAIONIAS P OIEPAlUii CO CIOBAMHM HA OCHOBE X BEKTOPHOI
cemaHTuKu. RusVectores, Hampumep, MOXXET pPAacCUUTHIBATH CEMAHTHUECKYIO
OJIN30CTH CIIOB.

Pazymeercs, BaxHeHIIMM WMHCTpyMEHTOM uccienoBanuii B KJI, na u Bceit
JUHTBUCTUKH B IIEJIOM, SIBIISIOTCS KOPITYChI TEKCTOB. [lepBbIM KOpIycoM OBLI
co3nanHeiil B 1960-¢ rr. Brown Corpus, coaepx’anuii Ha MOMEHT CO31aHusl OJIMH
MUUTHOH cJIoB. C Tex mop TpeOoBaHMsI M0 00bEMy KOPITYCOB CTaIH HEU3MEPHUMO
BhIme. [l pycckoro si3plka Hanbosiee n3BecTeH HalmnoHaabHBIN KOPITYC PyCCKOTO
sspika (HKPS, ENA, June 6, 2022%). Cosnansslii B 2004 T., OH HOCTOSIHHO TTOMOJI-
HSIETCS M B HACTOSIIIMI MOMEHT BKJtouaeT 6osiee 600 min ciioB. B 2009 r. Google
cO3/1aJ1 OUYeHb HHTEPECHBII MHOTOSI3BIYHBIHN pecypc — Google Books Ngram (ENA,
June 6, 2022)%°, conepxanuii 500 MIpA CIIOB, B TOM uKciie 67 MIpJ CIIOB IS pyc-
CKOTO si3bIKa (TIopoOHee o gaHHOM pecypce cM. Michel 2011). Baxuoit npo0ie-
MO ocTaeTcst pa3MeTKa KOPIyCOB, KOTOPAasi B CIOKHBIX CITy4asiX OCYLIECTBIISAETCS
BpyuHyt0. [Ipy 3TOM Ba)KHBIM SBJISETCS MPUBJICUCHUE HECKOIBKUX AaHHOTATOPOB U
KOHTPOJIb COTJIACOBAaHHOCTH UX pa3meTok (Pons & Aliaga 2021). Hecmotps Ha To,
YTO KOPITYCHI CTATH HEOTHEMIIEMBIM 3JIEMEHTOM JIMHIBUCTHYECKHUX UCCIICIOBAHUH,
CIIOPBI O PENMPE3eHTAaTUBHOCTH, COATAHCUPOBAHHOCTH, AU EepEeHIINaTBEHOMN TTOJ-
HOTE, MPEAMETHOMN U )KaHPOBOU OTHECEHHOCTH, KOPPEKTHOCTH JaHHBIX MTPOI0JIKA-
torcst. O0cyxeHne 3TuX BonmpocoB s kopmyca Google Books Ngram moxxHO
Haiitu B (Solovyev et al. 2020).

[TogBoast uTOT TOMY pa3aeity cTaTbu, OTMETUM, uTo Osaronaps KJI mer umeem
TaKHe YK€ CTaBIIME MPUBBIYHBIMU CEPBUCHI, KaK MHPOPMAITMOHHBIN MTOUCK, aBTO-
MaTH4YecKasi KOPPEKIHsI OIUOOK U MHOTHE JIpyTUe. DTO CTajao BO3MOKHBIM O1aro-
napsi TPUHIUIHAIBHO BaXXHBIM JIOCTIDKEHUSM HE TOJBKO B KOMITBIOTEPHBIX
Haykax, HO 1 B JuHrBHCcTHKE. B KJI ncronp3yrorcss oOmupHbIe ClI0Bapu U Te3ay-
pYyCHI, AETambHO TMPOPAOOTAHHBIE MOJEIH CHHTAKCHCA, THTAHTCKHAE KOPITYCHI
TEKCTOB. ABTOMAaTHYECKHH MOP(OJOTUUECKHN aHaIu3 B COBPEMEHHOM BHJIC

23 https://github.com/rare-technologies/gensim
24 https://rusvectores.org/ru/

25 https://ruscorpora.ru/new/

26 https://books.google.com/ngrams
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IIPOCTO HE CyIiecTBOBal Obl 0e3 «['paMMaTHUeCcKOro ClioBapsi PyCCKOTO SI3bIKa
A.A. 3amuznska (1977). Muorue uccinenoanus B KJI ocHOBaHBI Ha CO3daHHBIX
BpyuHyto Te3aypycax WordNet 1 RuWordNet. Komnbiorepusie TexHONIOTHH, B
CBOIO OU€pe/lb, BHOCAT BKJIA]l B Pa3BUTHE JTUHTBUCTUKH. MICIIONB30BaHKE KOPITYCOB
TEKCTOB, CTATUCTHUECKUX METOJOB CTAJI0 YK€ OOIIMM MECTOM, 0e3 3TOro mpoBe-
JIEHUE CEPbE3HBIX JUHIBUCTUYECKUX HMCCIIEOBAHUNA CTAHOBUTCS HEBO3MOXKHBIM.
Bce kmoueBsie TexHonoruu KJI sBastoress obmenoctynapiMu. [IporpamMmel s
pelIeHus OCHOBHBIX 3a/a4 AJIs Psijia SI3bIKOB, HO HE JUIsSl PYCCKOTO, TOCTYITHBI 311€Ch
(ENA, June 6, 2022)%".

B onHoit cTtaThe, pazymeeTcs, HEBO3MOXHO JaTh UCUEPIBIBAOIIIEE MPECTaBIIE-
HUE O CTOJIb OOIIMPHON M OBICTPO pa3BUBAIONICIHCS 00JaCTH HAYKH O SI3bIKE, KaK
KOMIIBIOTEpPHAs] JIMHTBUCTUKA. MHOTHE Ba)KHBIE BOIPOCHI OCTAJIUCh HE3aTPOHY-
TeIMA. K HUM MOXHO OTHECTH ClEIyIolue: pa3pelieHue KopehepeHun, CHATHE
OMOHHMUH, TEMATUYECKOE MOJICIIUPOBAHHE U JIP., ISl 3HAKOMCTBA C KOTOPBIMHU CJie-
IyeT 00paTUThCs K CIeHHMAIbHON JINTepaType WU yKa3aHHBIM BbIIIE MOHOTpaduUsM.

3. CNoOXKHOCTb A3blKa U TEKCTa KaK HayyHasa npobaema

Snpom crieuBbINTycKa SBISETCS TPyNIa CTaTel, MOCBSIIEHHBIX OIEHKE CIO0XK-
HOCTHU TEKCTOB.

OrneHka CI0KHOCTH fA3bIKa B 3aBUCUMOCTH OT KOJMYECTBA UMEIOIINUXCS B €r0
CHCTEME KaTerOpuil MPEICTABISAETCS, HAa IEPBBIN B3I, BECbMa JIOTUYHOM, a caMa
3a71a4a — BIMOJHUMOM. MItmocTpanue B JaHHOM Ciydae MOTYT CIIY>KUTbh, HAIIPH-
Mep, (POHONTOrMYecKHii MHBEHTAph S3bIKa, KOJIUYECTBO MOP(PO(DOHOIOTHIECKUX
npaBui uin ¢opM riarosa. O4eBUIHON B JAHHOM CIy4yae CTAHOBUTCS BO3MOXK-
HOCTb CPaBHUTEJIBHON OLIEHKU CJIOKHOCTH Pa3HbIX S3bIKOB M IPUCBOEHUS UM He-
KOTOpPOH 00BEKTUBHOMN, a0COMFOTHOM ciiokHOCTH (Miestamo et al. 2008). Jlo6aBum,
YTO HMMEHHO «OOBEKTHBHAs» CIIO)KHOCTb 3HAauMMa IPH OCBOCHMU HEPOJHOTO
s3b1ka. C Ipyroi CTOPOHBI, €CIIH SI3bIK U3YyYaeTCsl KaK POJTHOM, OH HE TIPEICTABIISIET
JUISL IETEH CII0MKHOCTH, U C 3TOU TOUKHU 3PEHUS CII0KHOCTB BCEX SI3BIKOB a0COIIOTHO
onvHakoBa. MccnenoBaTeny Npu3HAIOTCS, YTO CIOKHOCTD SI3bIKa M TEKCTA «COTPO-
TUBJISIETCS. U3MEPEHUION», a YUeHbIe, paboTaomue B 3TOH 00JacTH, CTAIKUBAIOTCS
C KOHIIETITYaJIbHBIMU M METO/I0JIOTMYECKUMHU TPYIHOCTSAMHU.

3HAaYMMBIM B CBETE U3y4aeMOM MpoOIeMaTHKH MPEACTABISIETCS ONMCAHKE B3a-
MMOCBSI3U U B3aUMO3aBUCUMOCTH JBYX HaIlPaBICHUN U3yUEHUS CIIOKHOCTH: CIIOXK-
HocTu si3bika (lingue), WM S3BIKOBOM (JIMHTBUCTHYECKOW) KOMIUIEKCOJIOTHH,
C OJHOW CTOPOHBI, W CIOXKHOCTH TekcTa (parole) mmm auckypca (discourse
complexity), WM AUCKYPCUBHOM KOMIUIEKCOJIOTHH, — C IPYTOH.

TpakToBKa caMOro MOHATHUS «CIOKHOCTB A3bIKa (lingue)» KapAnHaIbHO MEHSI-
nach B TeueHue XIX—XX BB. B XIX B. oOuienpuHsaTeiM 06110 BeIABUHYTOE B. I'yM-
00JIBATOM MOJOKEHUE O TOM, YTO Pa3INUMsl B CTPYKTYpE SI3bIKa U, CIIEI0BATENBHO,
CJIO)KHOCTH OTIPEACTISIOT Pa3BUTHE TOBOPSAIINX Ha 3TOM si3bike Jitoaeit (Humboldt

27 https://stanfordnlp.github.io/CoreNLP/
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1999: 37). Ilpu3HaBasi JaHHOE MOJOXKEHHUE, YUeHbIE (PAaKTUUYECKU COTJIAIIAINCH C
KOHIICTIIIMEH HEPAaBHOTO CTaTyca SI3bIKOB M HapoJ0B. B XX B. Ha cMeHy TyMOOJIb-
JTUAHCKUM B3IJISIIaM, YTBEPKAAIOIIMM HEPaBHbIE TO3HUIMH SI3BIKOB U UX HOCHTE-
JIed, MPUIIUIA KOHLIENIUS €JUHON, HEU3MEHHOM JIJIs BCEX SI3bIKOB MUPa CJI0KHOCTH,
nosryuuBias asa HasBaHus: ALEC («All Languages are Equally Complex», OykB.
«Bce s3piku ommHakoBo cioxHB) (Deutscher 2009: 243) u linguistic equi-
complexity dogma — OykB. TMHTrBUCTHYECKAs TorMa paBHOU ciokHocTH (Kusters
2003: 5). B paboTtax yd4eHbIX, MOAIECPKUBAIOIINX JTAHHYIO KOHIIEIIINIO, JOKa3a-
TEJIbCTBY MOAJIEKANN ABE TUIIOTE3BI: (1) CI0KHOCTD A3bIKa CKJIAIbIBACTCS U3 MO-
ciokHOCTeH (sub-complexities) ero 371eMeHTOB; (2) BCe MO-CII0KHOCTH B JIMHT BH-
CTHYECKHX IMOJICUCTEMaX KOMIIEHCHUPOBAHbI: MPOCTOTA B 00JaCTH A KOMIIEHCHUPY-
€TCS CIOKHOCTBIO B oOyiacth B, m Hao00poT («KOMIIEHCATOpHAs THUIIOTE3a»).
ApryMeHTHpYys KOHUENIHIO «Bce S3bIku 0AMHAKOBO CIOKHBDY, Y. XOKKET BeCcbMa
cmeno 3asBuil: «OOBEKTUBHOE M3MEpPEHHUE CIIOKHOCTH 3aTPyAHEHO, HO CyObek-
THUBHO MOHSTHO, YTO 00111asi rpaMMaTHYecKasi CJI0KHOCTD JTF000T0 S3bIKa, BKIIOYAst
€ro MOpQOJOTHUI0O M CHUHTAKCUC, MPUMEPHO OJIMWHAKOBA. DTO HEYIAUBHUTEIHHO,
MOCKOJIBKY BCE SI3BIKH BBIMIOJIHAIOT OJHU U T€ ke (PYHKIMH: YTO HE MOXKET OBITh
CAeNaHo «MOP(OIOTHUECKN», TOJDKHO OBITh clenaHo «cuHTakcuueckm» (Hockett
1958: 180-181). K coxxanenuto, B paboTax AaHHOTO HAIPaBICHHUS M MepHOIA
TPaIUIIMOHHO HE OOCYXIAaNUCh KPUTEPUU OLEHKU CIOKHOCTH, a IMIIMPUYECKHE
JI0Ka3aTeNbCTBA TOMPOCTY OTCYTCTBYIOT. [loapoOHBIf 0030p TOUeKk 3peHHs O
«JIOTME€ PpaBHOM CIOKHOCTH» TPEACTAaBIEH B OCHOBOIOJAramlied padorte
JIx. Comicona, JI. I'mna u I1. Tpagrumia «Cla0XKHOCTB S3bIKa KaK 9BOJIIOLIMOHUPY-
fol1as nepeMeHHas» (Sampson et al. 2009).

Hauano XXI B. 03HaMEHOBAJIOCH MOSIBIIEHUEM psiia KPUTHUYECKUX 0030pOB
TEOpUU PABHOU CIOKHOCTU BCEX S3BIKOB, C OJHOM CTOpoHBHI (cM. Miestamo,
Sinnemiki & Karlsson 2008), u npoBokanmoHHbIM 3asiBieHreM k. MakBoprepa
0 TOM, YTO «KPEOJIbCKHE T'paMMAaTHUKU — CaMble MPOCThIE TPAMMATHKU B MHUPE»
(McWhorter 2001). Cama e uaest 0 ToM, 4TO BCE S3bIKH OJMHAKOBO CJIOKHBI, ObLIa
JI0KAa3aTeNbHO OTBEPTHYTa COIMOJMHTBHCTAMHU, KOTOPHIE MPOJAEMOHCTPUPOBAIIH,
YTO SI3BIKOBOM KOHTAKT MOKET MPHUBECTH K YIPOUICHHIO A3bIKAa. JTO MOKa3aHO Ha
npumepe appukaaHc, MUIKUHOB U KoitHe. Ecnu mpu3HaTh BO3MOKHOCTH YIIPOIIIe-
HUS S3bIKa, TO OTCIOJIa HEM30EKHO CIEeyeT, YTO 0 YIPOILEHHs S3bIK OBLT CIIOXK-
Hee, yeM nocie. 1 ecnu s3bIKk MOXKeET OBITh OoJiee MIM MEHEE CII0KHBIM Ha pa3HBIX
JTanax CBOEH MCTOPHH, TO OUYEBUIHO, YTO OJHU A3BIKA MOTYT OBITH OOJI€ee CIOXK-
HbIMH, yeM apyrue (Trudgill 2012).

B nayvane 2000-x rT. ujes o0 JUHTBUCTUYECKOU CIIOKHOCTH M «JI0TME€ PaBHOU
CIIO)KHOCTW)» Hauajga akTHBHO OOCYXIaTbcs Ha KOH(EpPEeHIMSIX U CeMHHapax
(cM. cemuHap «CII0KHOCTB SI3bIKa KaK Pa3BUBAOIIASCA NEPEMEHHAs», OpraHU30-
BaHHBIM HCTUTYTOM 3BOJIIOLIMOHHON aHTponojoruu uM. Makca [1nanka B 2007 r.
B Jleitmure ENA, June 6, 2022%%), B psage xypHanbHbIx crateii (Shosted 2006,

28 https://www.eva.mpg.de/fileadmin/content_files/linguistics/pdf/ComplexityWS_ Webpage
2007.pdf
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Trudgill 2004) u monorpadwuii (Haxs 2009, Kusters 2003, Miestamo et al. 2008,
Sampson et al. 2009).

B Poccuun myOnukamuu mo CJI0XHOCTH SI3bIKa J0 CUX MOpP MaJOYUCIICHHBI U
NPEUMYIIECTBEHHO TIPEICTABICHBl 0030paMH, BBITOJHEHHBIMH 3apyOeKHBIMHU
YYEHBIMH, OJIHAKO B IOCJIETHEE BpEeMs HEKOTOPBIM MHTEpeC K JaHHOU mpolieme
Hayval Bo3pacTaTh. M3 Hanbomnee 3HAaUNMBIX ClIeyeT yKa3aTh Ha cTaThio A. bepau-
yeBckoro (2012) u peunensuto Ha kuury I[lutepa Tpamarmmna «Sociolinguistic
Typology», onyommkoBannyto B 2011 r. (Baxtun 2014). IIpoGiemsl ClI0XXHOCTH
a3bIka 00cyknanuch B THCTUTYyTe MTUHTBUCTUYECKUX HccienoBanuii Poccuiickoit
akagemuu Hayk (MJIM PAH) B 2018 r. Ha koH}epeHn «bankaHckue s3bIKU U
JTUAJICKTHI: KOPITyCHBIC U KBAHTUTATHBHBIC UCCIICIOBAHHS.

Jlokanvuas u 2100anbHAA CTLOANCHOCTD

Pa3BuTHe NMUHTBUCTHYECKON KOMIUIEKCOJIOTUU MPUBENIO K BBIJACICHUIO BYX
THUIIOB CJIOKHOCTH: TJI00aJbHOM, T.€. CIIOKHOCTH SI3bIKa (MJTU TUAJIEKTa) B IIEJIOM, U
JIOKQJIBHOM CII0)KHOCTH, T.€. CIOXHOCTH OTIIEIBHOIO YPOBHS SI3bIKa WIJIM JIOMEHA
(Miestamo 2008). 1 ecnu orieHKa rio0anbHOM CI0KHOCTH SI3bIKA, IO MHEHUIO yde-
HBIX, SIBJISIETCS] BECbMa aMOUIIMO3HOM U, BEPOSATHO, O€3HAICKHOMU 3a1aueii, CpaBHH-
BaeMmoii I'. [loituepom ¢ «moroneit 3a qukumu rycsmu» (Deutscher 2009), To n3me-
pEeHHE JIOKAbHOW CIOHOCTH pacCMaTPUBAETCSl YYCHBIMU KaK BIIOJHE BBITIOIHU-
Masi 33/1a4a, COCTOSINAsl B COCTABICHUH NIEPEYHs U OLIEHKE MPETUKTOPOB CIOKHO-
CTH, OOBEKTUBHUPYEMBIX Ha PA3IMYHBIX YPOBHSAX s3bIka. CIUCOK TMPEIUKTOPOB
gononocuueckou cnodxchocmy TPAAULMOHHO BKJIIOYaeT O0bEM WHBEHTaps
(oHeM, 4acTOTy BCTPEYaEMOCTH MAPKHPOBAHHBIX> ()OHEM, TOHAIIBHBIE PA3IMYKS,
CyTIpacerMeHTHbIE MOJeN, (OHOTAKTUYECKHE OTPAHUYCHUS U MaKCHMaJbHbIC
knactepsl corsacHbix (Nichols 2009, Shosted 2006). Tlpu onenke mopgonocuue-
CKOU CI0JCHOCMU KITacCUYeCKUMU «(akTopamu Heya00CcTB» (TepmuH bpayHmion-
aepa 1990: 627) npuzHanbl 00beM (IIEKTUBHON MOPQOIOTHHU SI3bIKA (WM SI3BIKO-
BOW pa3HOBHIHOCTH), crielduKa aloMophun 1 MOPPOHOHEMHBIX POIIECCOB U
ap. (Dammel & Kiirschner 2008, Kusters 2003). Pacuet cunmarxcuuecxoti crooic-
HOCMU OCYIIECTBIISIETCS. HAa OCHOBE JAaHHBIX O KOJHYECTBE INPEANUCHIBAEMBIX
CHUHTaKCHCOM $13bIKa TIPABWII IO TMIPUHIIUITY «9eM OOJIBIIE, TEM CIIOKHEE», a TAKXKe
CIIOCOOHOCTH S3bIKA IOPOKIATh PEKYPCUU U KJIay3bl BHYTPH CUHTaKCUYECKOTO I1e-
noro (Ortega 2003, Givon 2009, Karlsson 2009). Cemanmuueckasn u nexcuyeckast
CNIOJICHOCMb  TPAKTYETCSI HAa OCHOBE CIIEAYIOUIMX I1apaMeTpoOB: KOJIMYECTBA
HEOJIHO3HAYHBIX €IMHUIL S3bIKA, PA3INUMs HHKIIFO3UBHBIX U SKCKIIIO3UBHBIX MECTO-
UMEHHUH, Jlekcndeckoro MHorooopasus u 1p. (Fenk-Oczlon & Fenk 2008, Nichols
2009). Ilpaemamuueckas, WA «CKPbITas», CI0XHOCTb, UMEIOIIAasi B CBOCH OCHOBE
3aKOH YKOHOMHH, €CTh CJIOKHOCTh YMO3AKIIOUEHH, HEOOXOIUMBIX JIJIsl BOCIIPHS-
TUSL TEKCTOB Ha JAHHOM S3bIKE. SI3BIKM CO CKPBITOH CIIOKHOCTBIO JTOMYCKAIOT
MUHUMAJIUCTCKHE, BEChMA MPOCTHIE MTOBEPXHOCTHBIE CTPYKTYPhI, HHTEPIIPETALIHS
rpaMMAaTHYECKUX KAaTErOpHil B KOTOPBIX TPeOYyeT HETPUBHAIBHBIX YMO3aKIIOUe-
Huil. B kadecTtBe mpuMmepa wuccienoBaTeiau NpUBOIAT sA3bIkM FOro-BocTounoit

2% MapKupOBaHHBIMH CYHTAIOTCA (POHEMEI, PEIKO BCTpEdaroImecs B A3bikax mupa (bepmuraes-
ckmii 2012).
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A3uH, JOCTUTIIIHE OCOOEHHO BBICOKOM CTEMEHH CKPBITON CII0KHOCTH, B YACTHOCTH
3a CYET OIyIIEHHs] MEeCTOMMEHH, MHOKECTBEHHON KOpe(hepeHIINH B OTHOCHTEIb-
HBIX TPEIOKEHUIX, OTCYTCTBHUS MapKepOB OTHOIICHUN U «TOJIBIX», 0€3 MOAU(H-
KaTOpOB, CYIIECTBUTEIBHBIX C IMUPOKUM AHMANa30HOM WHTeprpeTanmii (Bisang
2009).

HccnenoBanus mokasai, YTO BBICOKME YPOBHHM JIOKAJIbHOW CIIOKHOCTH OJ-
HOT'O YPOBHSI B SI3bIKE HEOOSI3aTEIBHO BIEKYT 32 COO0M HU3KYIO JOKAIBbHYIO CJI0XK-
HOCTb JJPYIOr0 YpOBHS, KaK 3TO MPOTHO3UPYETCS «IOIMOW PaBHOW CIOXKHOCTHY.
Hamnpumep, ananus metpuk Mopdosaorundeckoir U (OHOJIOTHUECKOW CI0KHOCTH B
34 sa3bikax, ocyuectBiaeHHbIX P. [IlocTeqoM, He BBISIBUI 0KUAAEMOM CTaTUCTHYE-
cku 3HaunmMmon koppensiuuu (Shosted 2006). A nabmomaembie I'. denk-Ozmor
u A. @denkom otaenpHble «OanaHcupyroue 3pdexTs» (trade-offs) mexmy mo-
KaJIbHBIMU CJIOKHOCTSIMH, K COKaJIEHUIO, TAK)KE HEAOCTATOYHBI, YTOOBI BATUAUPO-
BaTh «IOIMY PaBHOH CIOXHOCTU» sA3bIKOB. I'. denk-O3nor u A. @eHk, B 4aCTHO-
CTH, BBISIBUIH, YTO B QHTJIMHCKOM SI3bIKE TEHJIEHIUS K (DOHOJIOTHYECKON CII0KHO-
CTH ¥ OJTHOCJIO’)KHOCTH CBSI3aHA C TEHJCHIIMEH K OMOHUMHUU U MHOTO3HAYHOCTH, K
TBEPJIOMY HOPSAIKY c10B U uanomatudHocTu peun (Fenk-Oczlon & Fenk 2008: 63).
J. I'nn yGeauTenbHO AOKa3ajl, YTO U30JIMPYIOUIHE SI3bIKH HE 0053aTeIbHO KOMIICH-
CHUPYIOT IPOCTYyI0 MOopdosioruro 6osee ciioxHbIM cuHTaKcucoM (Gil 2008).

Daxmopul (U1 npeOuKmopwvl) CLOHCHOCMU S3bIKA IPUHATO JEIUTh HAa BHYT-
pPEHHHE U BHEUIHUE. BHympennumu ¢pakmopamu CIOKHOCTH MPU3HAIOTCS KOJIHYe-
CTBO 3JIEMEHTOB M KAaTErOpUi B sI3bIKE, N30BITOYHOCTh U HEPETYIISIPHOCTD SI3BIKO-
BbIX Kateropui. [Ipu orieHke BHyTpEeHHEH CII0KHOCTH B COBPEMEHHBIX UCCIIeI0Ba-
HUSAX BEChbMa PACIpPOCTPAHEHHBIM SIBJISIETCS TaK Ha3bIBAEMBIM «CIHCOYHBIN MOJ-
XO[1», IPU KOTOPOM YUE€HbIE COCTABIISIFOT CITUCOK SI3bIKOBBIX SIBJICHUH, IPUCYTCTBHUE
KOTOPBIX B 3BIKE YBEJIMYMUBACT CTEIIEHb €T0 CJIOXKHOCTH, T.€. (PAKTUUECKU CITUCKU
MPEIUKTOPOB BHYTPEHHEH CII0)KHOCTH CYTh CIIUCKH JIOKAJIBHOM CI0XKHOCTH, OMH-
caHHOM BblIIe. Hampumep, CNHUCOK NPEIUKTOPOB CJIOKHOCTH, COCTABJICHHBIN
JIx. Hukomns, conepxut 6osiee 18 mapameTpoB v BKITFOYAET (POHOIOTHIECKHE, MOP-
domornyeckue, CMHTaKcH4Ieckue u nekcudeckue napamerpsl (Nichols 2009). S3bik
cuuTaeTcsl 00JIee CIOXKHBIM, €CITH B HEM OOJIbIIIE MAPKUPOBAHHBIX ()OHEM, TOHOB,
CUHTAKCUYECKUX IMPABUJ, TPAMMATHUECKH BBIPAKCHHBIX CEMAHTUYECKUX W/WIIH
MparMaTH4ecKuX pa3nuauii, MophodoHEMHBIX TTPaBHUII, OOJIBIIE CITyYaeB JIOMOTHE-
HUSL, aJTTIOMOp(UH, COTTIACOBAHUS U Ap. YUYEHBIX, pa0OTAIOMIKUX B paMKaX JaHHOTO
HaIpaBJIEHUs, HHTEPECYET, HAIPUMEP, KOJIMUECTBO IPAaMMAaTHYECKUX KaTErOpUii B
s3pike (Shosted 2006), yucio ponemaTnueckux ommoszunuii (McWhorter 2008),
JUTMHA «MUHUMAJIBLHOTO OmHMCcaHus» cucteMsbl si3bika ([ams 2009). Jlns ummroctpa-
LIUU YTIPOILEHUS s3bIKa NpH yTpaTe npeauxropa Makyoprep (2001) cpaBHuBaet
MOPSAZOK CJIOB, T.€. MO3UIMUIO TJarojia B FePMaHCKHUX SI3bIKaX, JTOKa3bIBas, 4YTO
CHUHTAKCHC aHTIHUICKOTO sI3bIKa MMEET 0ojiee HU3KYIO CTENEHb CIOXKHOCTH, YeM
IBEICKUN 1 HeMelKuil. [[prurHa Mojg0XKeHus COCTOUT B YTPATE aHTJIUUCKUM SA3bI-
KoM mpaBuia V2 (verb-second), B COOTBETCTBHM C KOTOPBIM JIMYHBIA TJIaroi B
HIBE/ICKOM U HEMEIIKOM 3aHMMAaeT BTOPOE MECTO B MPEJIOKEHUU.
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B kauectBe «M30BITOYHBIX» BHYTPEHHUX MPEAUKTOPOB CIONKHOCTH MpHU3HA-
IOTCSL DJIEMEHTHI M (DYHKIIUU B CUCTEME SI3bIKA, KOTOPHIE HECYT «IyOIUPYIOLLYIO»
HH()OPMAITHIO WIN «U3JIUITHIOK crenuduKaoy», OykB. overspecification, u mo-
ITOMY SIBISIIOTCS KOMMYHHUKATUBHO HEOOs3aTeNbHBIMU diieMeHTamMu (McWhorter
2008). I1. Tpaarumt UMEHyeT TaKOTO POJia JIEMEHTHI «UCTOPUUYECKHM Oaraxom,
Oyka. historical baggage (Trudgill 1999: 149), B.M. XXupmyHckuii — «runepxapak-
tepuzanueiny (Kupmynckuit 1976), MakyopTep — «I€KOPaTUBHBIM YKpAIICHUEM),
OykB. ornamental elaboration, nimm «6apouHsIMU 00pazoBaHUsIMIY, OYKB. baroque
accretion[s] (McWhorter 2001). B kauecTBe WUTFOCTpAIlM CHHTarMaTUYeCKOU
U30BITOYHOCTH TPAJAWIIMOHHO HA3bIBAIOT KOCBEHHYIO (HEMPSIMYIO) HOMHHALIUIO U
«CEeMaHTUYECKOE coryiacoBaHuey. MumocTpamnueil mapagurmaTH4ecKoil n30bITOY-
HOCTHU B SI3BIKE BBICTYIIAET CHHTETUYECKOE BBIPAKEHUE IPAMMATUYECKUX KATETo-
pHii, HanpuMep MapKUpoBaHue Mpu cornacoBanuu (M306ITOUHOCTD B rpaMMaTHye-
CKOM CTpOe€ sI3bIKa) U MapkupoBaHue ooBuatusa (cM. McWhorter 2001).

HeperynsapHocTh Win «HENPO3PavyHOCTH» (OPMO- U CIOBOOOPA30BATEIBHBIX
IPOIIECCOB KaK BHYTPEHHHH (akTop ciioskHOCTH s3bIKa (cM. Mithlhdusler 1974) pe-
anu3yercs B HEPETyJSIpHBIX aduKcax, BCTPEUAIOUIUXCA B OTACIBHBIX CIIOBaX
(mpucTaBKkM ma- (MAChIHOK), Cy- (Cympak), HU3- (HM3BOAMTH), cy(dduKchl -Tarm
(maTponTarr), -u90K (HOBHUOK), -apHUK (KycTapHHK) (cM. Kazak 2012).

Brewnumu ¢gpaxmopamu, NeTepMUHUPYIOIIMMHU CIIOKHOCTH SI3bIKA, MPU3HA-
I0TCS KYJIBTYpa, BO3PACT SI3bIKa M S3bIKOBbIE KOHTAKTHI. CUMTAETCS, UTO CTaphle
SI3BIKH, OOCITYKHBAIOIINE XOPOIIO Pa3BUTHIE MHOTOYPOBHEBBIC KYJIBTYPHI, SIBIIS-
10TCs1 00JIee CII0KHBIMU, TOCKOJIBKY aKKyMYJIUPOBAIH «3PEJIble I3bIKOBBIE UEPTHI»,
OykB. mature language features (trepmun O. Hans (2009) (Deutscher 2010, Parkvall
2008). BmecTe ¢ TeM CyIlecTBEeHHOE BIUSHHE HA CJIOKHOCTD SI3BIKOB OKA3bIBAIOT
WHTCHCHBHBIC KOHTAKTHl MEXIY S3BIKOBBIMH COOOIIeCTBaMU. B Hauane Hamiero
cronetus I1. Tpanru 3asiBuil, 4TO «HEOONBIINE, H30JUPOBAHHBIE COOOIECTBA C
HU3KHM YPOBHEM KOHTAKTOB, MMEIOIINE TECHBIC COIUAIBHBIC CETH)», Pa3BUBAIOT
0oJiee CII0KHBIC SI3BIKH, YeM COOOIIECTBA C BEICOKUM ypoBHEM KOHTaKTOB (Trudgill
2004: 306). OnHako B cBoeit Oosee mo3aHel paboTe rccaenoBaTelb yTOUHSIET, YTO
TUHAMHKA Pa3BUTHS CIIOKHOCTH SI3BIKOB IPU MX B3aUMOJEHCTBUH OIpenesseTcs
JUTNTENIbHOCTBIO KOHTAKTOB U BO3PACTOM HOCHTEJIEH, OCBAaHBAIOIIUX CYIEPCTpPAT:
VIOPOIIEHHE SI3bIKa UMEET MECTO NMPHU KPAaTKOBPEMEHHBIX KOHTAKTaX COOOIIECTB,
KOI'Zla MHOCTPAaHHBIN (BTOPOM) SI3bIK YCBAaWBAIOT B3POCIHbIE. YCIOXKHEHHUE SA3BIKA
MO’KET UMETh MECTO B Te€X CIIy4asiX, KOTJja KOHTAKT JIOJITOBPEMEHHBIN, a BTOPOM
SI3BIK OCBaMBaeTCs He B3pocibiMy, a neThbMu (Trudgill 2011). [{nst nokazarenscTBa
BIIMSIHUS SI3bIKOBBIX KOHTAKTOB Ha CJIOKHOCTH si3blka b. Koptman u b. Cmpeuanbu
(2004) cpaBHUBAIOT cLIOCOOBI peasin3auy 76 MOPPOCHHTAKCUYECKHUX MTApaMETPOB,
BKJIOYasi KOJMYECTBO MECTOMMEHMM, MOJEIN HMMEHHBIX TpyII, BpeMs U BUI,
MOJIaJIbHBIE TJIArojbl, MOP(MOJIOTHIO TJarojia, Hapeyus, CIocoObl BBIPAKCHUS
OTPUIIAHUM, COTJIaCOBAaHME, MOPANOK CJIOB W JAp., B 46 BapuaHTax aHTJIUMCKOTO
S3bIKA. Y UEHBIC JIENSIT BCE BAPHAHTHI aHTJIUHCKOTO S13bIKA Ha TPU OOJIBIIINE TPYIIIIHL:
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(1) pomHBIE 11 KX HOCUTENECH U BBITIOHSIONNE BCe (DYHKIIMH B SI3IKOBOM COO00-
1ecTBe; (2) A3bIKH, PYHKIMOHUPYIOIINE KaK BTOPOU 0(HUIMATIBHBIHN S3bIK TOCYap-
cTBa, U (3) KpeoysbCKUE S3BIKH, UMEIONNE B OCHOBE aHTIMKCKUi. MccnenoBanue
MOJTBEPANIIO, UTO TPEThS IPYMIA S3bIKOB, T.€. KPEOJIbCKUE SI3bIKH, UMEIOIIUE B OC-
HOBE AHIJIMICKUM SI3bIK, HAMMEHEE CJIOKHBI, PA3HOBHUIHOCTH AHIVIMMCKOTO Kak
poaHOTO (IEPBOTO) SI3bIKA SBJIAIOTCS Hauboee CI0KHBIMH, a PAa3HOBHIHOCTH aH-
TJIMHACKOTO S3bIKa, UCTIOIb3YyEMOI'0 HOCUTEINSIMU B KAU€CTBE BTOPOTO SI3bIKA, IE€MOH-
CTPUPYIOT IPOMEXKYTOUHYIO ciiokHOCTh (Kortmann & Szmrecsanyi 2004).

B campix oOmmux ueprax ananrumuueckue memoovl OUEHKU CIOKHOCTH
JensaTcst Ha abconomHuvle (TEOPETHKO-OPUEHTUPOBAHHBIE M TPAKTyeMbIe Kak
«OOBEKTUBHBIE») U OmHOcumenvHble (OPUEHTUPOBAHHBIE Ha TMOJIb30BATENsd W,
TakuM 00pazoM, «cyonektuHbIe'») (Crossley et al. 2008). AGCOMIOTHBI TOIX0.
MOMYJISIPEH B IMHTBUCTUYECKONW TUIIOJIOTUU U UCTIONB3YETCs ISl OLEHKU CII0KHO-
CTH $13bIKa, B TO BPEMs KaK B COLIMOJIMHIBUCTUKE U TICUXOJUHIBUCTUKE UCIIOJIb3Y-
ercst oTHocuTenbHbIA noaxoAd. I1. Tpaaruin onpenenser OTHOCUTEIBHYIO CIIOXK-
HOCTh KaK TPYAHOCTb U3Y4YE€HHUSI HHOCTPAHHOTO si3bIKa B3pocibivu (Trudgill 2011:
371). CI0XHOCTbh TEKCTa KaK KOHCTPYKT TaKKe MOJCIHPYETCS B IUCKYPCOJIOTHH,
JUHTBUCTUYECKOM TMEPCOHOJIOTUH, B TCHUXOJMHTBUCTUKE W HEWPOJIUHTBUCTHUKE.
[Tpu 3TOM U3y4aeTcs OTHOCUTENbHAS CIOKHOCTD (TPYIHOCTD) TEKCTa JUIsS Pa3HbBIX
KaTeropuil pelUIMeHTOB B Pa3IMYHBIX YCIOBHIX KOMMYHHUKAIIMH, a TaKkKe a0co-
JIIOTHAs U OTHOCUTEINIbHAs (CpaBHUTENbHAS) CIOXHOCTh TEKCTOB, T€HEPHPYEMBIX
pasnuuHbIMU aBTOpamu (cM. McNamara et al. 1996, Connprkuna 2015).

4. Kpatkuit 0630p cTaTeit Bbinycka

CoBpeMeHHBII TOAXOX K OLIEHKE CJIOXHOCTH TEKCTOB XapaKTEepPH3yeTcs
UCTIONIb30BaHUEM KaK KOMIUIEKCA JIMHIBUCTHYECKUX METO/IOB HCCIICAOBAHNUS, TAK U
JIOCTaTOYHO CJIOKHOTO armapaTHOro M MPOrpaMMHOI0 MHCTpyMeHTapus. OCHOB-
HBIE MJIEH BecbMa IOJIHO MPECTABICHBI B HACTOSIIEM BBITyCKe. BaskHBIM crioco-
060M 0OBEKTUBHOM OIIEHKH CIIOKHOCTH TEKCTA JJIS1 YUTAIOLIETO SBIISIETCS METOIUKA
OTCIIC)KMBAHMS [IBW)KEHHS TJ1a3, OCYIIECTBISEMOTO C IOMOIIBIO CIIEIHAIbHOTO
000pyIOBaHHUS — CUCTEM alTpeKHuHra. [|Jis pyccKoro si3blKa UCCIIEI0BAHUS B ATOM
HAINpaBJIeHUH TOJBKO HAUYMHAIOTCS. B KauecTBe 0a30BOI yueHbIE BYABHTAIOT 3a-
Jlady BBIOOpa TMapamMeTpoB TEKCTa W TJIA30/IBUraTeIbHON aKTUBHOCTH, a TaKKe
MepBI CIIO’KHOCTH BOCTIPHATHS TeKcTa. OOBIYHO B KAYECTBE MTAPAMETPOB TEKCTA BbI-
OuparoTcs CpeHssl JUIMHA CJIOB U CPENHSS YaCTOTHOCTb, @ B KAUECTBE MapaMeTPOB
I7Ia30/JBUTATEIbHON aKTUBHOCTH: OTHOCHTENbHAas CKOPOCTh UTEHHS CJIOBA,
JUINTENILHOCTH (pUKcanuii u KoJaumuecTBo pukcannii. Mepoii untabenbHOCTH TeKCTa
SBJISIETCSI CKOPOCTh YTEHUS BCIYX B CIIOBaX B MUHYTY. ANTPEKHHTY TOCBSIICHBI
cratbi A.H. Jlanomunoii ¢ coaBropamu u A.A. boH4-OCM0IJI0BCKOH C COABTOpPaMH.

30 XapaKTCpI/ICTI/IKa 9TOI0 TUIla CJIO)KHOCTH KaK Cy6LeKTHBHOI7[ MOKET OBITh IMpUHATA YCIOBHO,
IIOCKOJIBKY OHA ABJIAETCS BIIOJTHE 00BEKTUBHOM JUIA BCEX YUAaCTHUKOB KOMMYHHKAIIUH. Bonee Ioa-
XOIAIIUM SABJIATIOCH OBl OIIPEACIICHUE 3TOTO THUIIA CJIOKHOCTHU KaK ((HHﬂHBHHyaHLHOﬁ)).
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B mepBoif u3 BhIIeyKa3aHHBIX pa0OT MOKA3aHO, YTO YMCIO (DUKCAIMH Ha CIIOBE
KOPPENHPYET C ero JUTMHOM, a IITUTETLHOCTh (PUKCAIlMi — C YaCTOTHOCTHIO. BTopas
CTaThsl OCBSIIIEHA OOJIee CII0KHBIM AJIEMEHTaM TEKCTa — 3JIEMEHTAPHBIM JTUCKYP-
cuBHbIM enuHunam (O/1E), TpakTyemMoll Kak «KBaHT yCTHOI'O JUCKypca, MUHH-
MaJIbHBIN HIar, IpHU MOMOIIK KOTOPOTO TOBOPSILIUI MPOJIBUTAET TUCKYPC BIEpEI»
(ITognecckas, Kuopux 2009: 309). Ctpykrypa D/IE Takke BIuseT Ha 4nTadOeib-
HOCTb TEKCTa M 3TO (PUKCUPYETCS C MOMOIIBIO0 aUTPEKHUHTa.

OrneHKe CI0XKHOCTH TEKCTOB C TIOMOIIbIO HAanbO0JIee COBPEMEHHBIX METO/IOB
rIy0okoro oOydeHHsi HEHPOHHBIX ceTei mocBsiieHbl padoTel JI. Kopramecky
¢ coaBropamu, C.A. Illaposa, JI.A. Mopo3oBa ¢ coaBropamu u B.B. BanoBa ¢
A.B. AOGpamoBbiM. OOBEKT HCCIEAOBAaHUS — TEKCTHI, MpEIHA3HAYCHHBIC IS
M3YYAOLIUX PYCCKUM SI3bIK KaK MHOCTpPaHHbIA. TOYHAs OLEHKa MX CJIOKHOCTH
MO3BOJIUT MPABMIHHO BHIOMPATh TEKCTHI B TOM MJIM MHOM 00pa30BaTelbHON CUTYa-
nuu. Kak oTMeuanoch B epBOM paszjiesie CTaThU, B KAUECTBE MHCTPYMEHTA UCCIIe-
JIOBAaHUHN HCMOJIb3yeTCA, B MepByro ouepens, mojenb BERT. Ee mpumenenue
MO3BOJISIET IOCTUYb BBICOKOW TOYHOCTH B OMPENEIECHUHU CII0KHOCTH ATOTO THUIIA
TEeKCTOB — 91-92%.

IIpuMeHeHre HEMPOHHBIX CETEM MpEaronaraeT yCrneuHoe peleHue BaKHON
UCCJIEIOBATENLCKON JTMHIBUCTUYECKOM MPOOIeMbl, a UMEHHO, OIpe/eseHHe MpH-
3HaKOB TEKCTOB, BIUSIOIINX Ha pelIeHue HEUpOoHHOU ceTu. OMH U3 BO3MOKHBIX
MOJIXOJJOM COCTOUT B TOM, YTOOBI BHIYMCIUTH KOIPHUIIMEHTH KOPPEIALHNU psaa
JUHTBUCTUYECKUX MPU3HAKOB TEKCTA C OLICHKAMHU CJIIOKHOCTH TEKCTa HEMPOHHOM
ceThlo. MccnenoBanue Ha OOIIMPHOM MaTepHalie KOJUIEKIMI TEKCTOB Pa3HbIX KaH-
POB Ha aHTJIUHUCKOM M PYCCKOM $I3bIKaX C YU4E€TOM JECATKOB SI3bIKOBBIX MPU3HAKOB
MO3BOJIMIIO OOHAPYKUTH PsAJl HEOUeBUIHBIX d(PpdekToB. Hampumep, okazanock, 4To
OoJbIlIEe YHUCIIO TMPEAJIOTOB aCCOLMUPYETCs ¢ Ooliee CIOKHBIMH TEKCTAMH
B PYCCKOM U ¢ 0oJiee MPOCTHIMU TEKCTaMH B aHIMIMHCKOM. O4eBHIHO, 3TO CBA3aHO
C pa3jinuyueM B TUIIOJOTHYECKON CTPYKType S3bIKOB. Brpouem, Ha B3aUMOCBSI3b
A3BIKOBBIX MPU3HAKOB TEKCTA C €T0 CI0KHOCTH Jake B OOJIBIION Mepe BIMSIET JKaHP
TEKCTa.

[HIupoxuii 0630p MPUMEHEHHS UHBIX CPEACTB KOMITBIOTEPHON JTUHTBUCTUKH B
npoOaeMaTuKe CI0XHOCTU TEKCTOB J1aH B pabote M.M. CONHBIILIKUHON ¢ COaBTO-
pamu. B aToit paboTe onucaHa IMHAMUKA Pa3BUTHSA U MPEAJIOKEeHA EPUOAU3AIIH
B BUJIC 6 MapaaurM AUCKYPCUBHOM KOMIUIEKCOIOTHH: (HOPMUPYIOIIEH, Kilaccude-
CKOM, Mepuo/ia 3aKphIThIX TEKCTOB, CTPYKTYPHO-KOTHUTUBHOTO Mepro/ia, Iepruoaa
00pabOTKH €CTECTBEHHOTO S3bIKa, TIEPHO0/Ia UCKYCCTBEHHOT'O HHTEIIJICKTA.

BaxxHOl OT/IIMUNTETEHON 0OCOOCHHOCTHIO CTATEH JAHHOTO CIEIBBIMYCKA U €TO
BKJIaJla B JUCKYPCUBHYIO KOMIUIEKCOJIOTHIO SIBJISIETCS Y4YET OTPOMHOTO YHCIa
pa3zHOOOpa3HBIX JaHHBIX: HECKOJIBKO COT SI3BIKOBBIX NMPU3HAKOB, Pa3HbIE SI3BIKH,
pa3Hble KOPIYChl TEKCTOB, pa3Hble *aHpbl. CII0KHOCTh TEKCTa pacCMaTpUBACTCS
Ha HECKOJIbKMX YpPOBHSX: JIEKCHUECKOM, MOP(OIOTHYECKOM, CHHTAKCUYECKOM,
TUCKypcuBHOM. CTOIIb MHOTOIUTAHOBBIE MCCIIEIOBAHUS IO3BOJISIOT TITy0Ke MOHSTh
IIPUPOJTy CAMOTO TOHATHUS CJIOKHOCTh TEKCTa. B CTaThsX BBIMyCKa UCIIONIB3YIOTCA
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HE TOJIBKO YK€ CYIIECTBYIOLIUE T'OTOBBIE KOPITYChI TEKCTOB U CIIOBAPH, HO OIHUCHI-
BAETCs CO3/1aHKUE HOBBIX.

CreneHp aOCTPAaKTHOCTU TaK)K€ PacCMAaTPHUBAETCS B KaueCTBE Ba)KHEHILEro
napameTpa CJI0XHOCTU TeKcTa. Yem Ooiiblie aOCTPaKTHBIX CIIOB TEKCT COAEPIKHUT,
TEM OH CJIO)KHEee. DTO O3Ha4yaeT HeoOXOAMMOCTb CO3JaHMs ClIoBapeil abcTpakT-
HOW/KOHKPETHOW JIEKCUKU W CPEICTB pacyera CTENEeHW aOCTPaKTHOCTH TEKCTa.
Panee cioBapu aGCTpaKTHBIX/KOHKPETHBIX CJIOB OBLIM CO3AAHBI IS aHTIIMICKOTrO
U HEKOTOPBIX JIPYIMX S3BIKOB, HO HEe 1A pycckoro. B cratee B.J[. ConoBbeBa ¢
COABTOpPaMHM MOAPOOHO ONUCHIBAETCS METOIOJIOTUS CO3JaHHsI TAKOTO CIIOBAPS IS
pycckoro si3bika. [loka3aHo, Kak 3TOT CI0OBapb MOXKET OBITh HCIIOJIb30BaH U B ApY-
I'MX MCCIIEeI0OBAaHUAX, KpOME IPOOIEMaTHKHU CIIOKHOCTH.

JIuHrBUCTHYECKAs! CIOXHOCTb MPEACTABIsIET COOON MEXAUCIUILTUHAPHYIO
npoOseMy, KOTopasi U3ydyaeTcs He TOJbKO KOMIBIOTEPHOM JIMHIBHCTUKOM, HO
TaKXKe B paMKaxX HECKOJIbKMX HAay4HbIX HalpaBieHU#: (uiocopuu, MPUKIaTHON
JUHTBUCTUKH, TICUXOJIOTHH, HeponuHrBUCTHKUA. B XXI B. mpobieMaTnka CIox-
HOCTH oOpernia COOCTBEHHBIM TEPMUHOIOTUYECKHUIA anmapar, pa3padoTaia U Bepu-
¢uuMpoBanga IIUPOKUN CHEKTP JMHIBUCTUYECKMX MApaMETPOB CIIOKHOCTH,
a OCHOBHBIM JOCTH)KEHHE HOBOM MapaJurMbl cTaja BaluAalNs KOTHUTUBHBIX IIpe-
JUKTOPOB CJIO’KHOCTH, MOJHSBINAS MPOOJIEMaTUKy TEKCTa Ha HOBBIH YPOBEHb —
YPOBEHb JUCKypca. DTOT YCIEX, a TaKkKe MEKIUCUUIUIMHAPHBINA MMOAXO0X K Ipo-
OsieMe MO3BOJIMIM MHTETPUPOBATH UCCIIEOBAHUS CIIOKHOCTH AUCKYpCa B OTJEIb-
HYI0 00J71aCTh — TUCKYPCHBHYIO KOMILIEKconoruo. [IpobiemMaTnku CI0KHOCTH —
HE «Bellb B ceOe», MOCKOJIbKY Pe3yJIbTaThl UCCIEAOBAaHUM PEIEBAHTHBI KaK JUIs
JIMHIBUCTUYECKOIO AaHAJIN3a TEKCTA, TaK U JUIs IPOTHO3UPOBAHUS YCIIEITHOCTH BOC-
npUATUS UHGOPMAIMK B IIMPOKOM CIIEKTPE MPArMaJTuHIBUCTHUECKUX CUTYaLHH.

OpHOM W3 TaKWX CUTYyaIMi SBISETCS KOTHUTHUBHBIA aHAIN3 OIMIMOOK, HOITyC-
KaeMbIX IIPU U3y4YE€HUH MHOCTPAHHOTO s3bIKa. DTOM MpolieMaTHKe OCBALIECHbI pa-
6otsl O.H. JIsmeBckoii ¢ coaBropamu u JI. SIHas! ¢ coaBropamu. B HUX uccneno-
BaHUS BBIXOZSAT HAa YPOBEHb B3aMMOCBA3EH MEKIY CIOKHOCTBIO TEKCTOB U KOI'HH-
TUBHBIMHU pecypcamMu, HEOOXOIUMBIMH JJIsl UX IOHUMaHuA. B mepBoii pabote mo-
JTy4eH CIeAyIOIIUN HHTePECHBIN pe3ybTaT: YeM CIIOKHEee UCIOJb3yeMble 00y4da-
IoIMMCs aQPUKCHI, TEM MEHBIIIE OH JIOIMyCKaeT OIMOOK B TeKcTax. Bo BTopoii pa-
00Te onucaHa KOMIbIOTEPHAsI CHCTEMA, IPEHA3HAUCHHAs /IJIs aHAJIN3a U aJIeKBaT-
HOT'O OOBSICHEHUS OIIMOOK N3YyYaIOLIETr0 PYCCKUH SI3bIK KAK MHOCTPAHHBIM.

5. 3aknoueHue

Ycnexu KOMIBIOTEPHOW JIMHTBUCTUKU TOCIEAHHUX JIET BO MHOTOM oOecre-
YWIA JOCTUKEHHSI TUCKYPCUBHOM KOMIUIEKCOJIOTHMHM W TO3BOJIMIM YYEHBIM HE
TOJIKO aBTOMATU3UPOBATH Psijl ONEpaluid JUHIBUCTUYECKOTO aHaiu3a, HO U
co31aTh YI0OHBIE JJIs TTOJTh30BaTesel nmpodaiaepsl TeKCTOB. Takne HHCTPYMEHTHI,
kak ReaderBench, Coh-Metrix 1 RuMOR (mogpo6HO omucaHHbIE B CTaThsIX
JAHHOTO BBITYCKa) CIIOCOOHBI peliaTh Kak HMCCel0BaTeNIbCKUe, TaK U MpaKTHye-
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CKHe€ 3aJ]aud: OCYIIECTBISATH MOAOOP TEKCTOB IS LIEJIEBOM ay/IUTOPUH, PEAAKTH-
pOBaTh U COKpaIlaTh TEKCThI, IPOU3BOAUTH AHAIN3 KOTHUTUBHBIX IPUYHUH BO3HUK-
HOBEHHMsI OIIMOOK U JJake TMpejylaraTh CTpaTeruy BepOaabHOro MoBeaeHus. Aro-
PUTMBI, UCTIOJIb3YEMBbIE pa3pabOTUYMKAMU MIPH CO3/1aHUM HHCTPYMEHTOB aBTOMATH-
YECKOr0 aHajn3a TEeKCTOB, MMEIOT B CBOEM OCHOBE KIJIACCHYECKHE METOJIbI
¥ METOJIbl MAITMHHOTO 00YUYEeHHS, BKIIIOUasi HEHPOHHBIE CETH TITyOOKOTro 00ydeHust
1 0JIHY U3 HOBeiux cuctem — cuctemy BERT. B HacTosiee BpeMs, 1 3TO XOpOIIo
[IOKa3aHO B pAJE CTaTell CHELBBITYCKA, YUEHBIE YCIEIIHO COBMELIAIOT METOJBI
MAaIIMHHOTO O0YUYEHHs U «[1apaMeTPUIECKOro MOAX0/1a».

OnHako BakHeHIIeH 0COOEHHOCTHIO COBPEMEHHBIX HCCIIEIOBAHUN SBISETCS
3HAYUTENIbHOE paclIipeHne HayqYHO! MpoOIeMaTHKH U MOBBIIIEHNE TOYHOCTH pac-
YEeTOB 3a CYET CIIOCOOHOCTH MCKYCCTBEHHBIX HEHPOHHBIX CETH K 00YYEHHUIO U MO-
nudukanuu. [IpopsiB B 00J1aCTH MCKYCCTBEHHOTO MHTEJUIEKTa OBLT 00YCIIOBJICH
TpeMsi OCHOBHBIMHU (paKTOpaMH: MOSBICHHEM HOBBIX, O0JIee COBEPIIECHHBIX aJro-
PUTMOB CaMOOOYYeHHsI, TIOBBIIIIEHUEM CKOPOCTH PabOThl KOMITbIOTEPOB, MHOTO-
KpaTHBIM yBEJIMYeHHEM 00beMa JaHHBIX A o0y4yeHus. CoBpeMeHHbIe 6a3bl 1aH-
HBIX, @ TaKXKe pa3paOOTaHHbIE B MOCIEAHHE TOJAbI CIOBAPH U MHCTPYMEHTHI IS
PYCCKOTO sI3bIKa IO3BOJIMJIM ABTOpPaM CIIEIBBITyCKa OOpPaTHTHCS M YCHEIIHO
PEIINTH IEJIBIN PsiT MPoOJIeM B 00JIACTH CIIOKHOCTH TEKCTA.

Eme oganmM pyHnameHToM ycnexa B 00JIACTH CIOXKHOCTH TEKCTa IMOCITYKUIN
OTKPBITHS YUEHBIX KOTHUTOJIOTOB, CIIEIaHHbIE B Hayaje HaIlero BeKa U HaBceraa
MIOMEHSBILINE HAYYHYIO NTApaJurMy KOMIUIEKCOJIOTHH. ECii OCHOBHBIM JOCTHXKeE-
HUEM KOMIUIEKCOJIOTHH TeKcTa XX B. SBJISJICS BBIBOJ O TOM, YTO «Pa3HbIE TUIIBI
TEKCTOB CJIOKHBI II0-Pa3HOMY», TO IUCKypcuUBHas Komiuiekconorus XXI B.
HE TOJIbKO CyMeJa MpeIoKUTh U BepU(UIIMPOBATH MPEAUKTOPHI CIIOKHOCTH IS
Pa3IMYHBIX THIIOB TEKCTOB, HO pa3zpadoTana MHCTPYMEHTAPHUM JJIsi OLEHKH OTHO-
CUTENIbHOM CII0)KHOCTH TEKCTa B PA3JIMYHBIX KOMMYHHMKATHBHBIX CHUTYaIUsX.
C oOpareHneM K KOTHUTUBHBIM HayKaM KOMIUIEKCOJIOTHSI oOperna J1Be OTOJIHU-
TEeJbHBIE IEPEMEHHBIE: A3bIKOBYIO IMYHOCTh YUTATENS U KOMMYHUKATUBHYIO CUTY-
aIyIo Ipouecca YTEHUS.

HoBas uccnenoBatenbckasi mapagurMa JUHTBUCTUYECKOM KOMILIEKCOJIOTHU
TaKXKe OTpa’keHa B TeX paboTax CHEIBBINYCKA, KOTOPBIEC MOCBSIIEHBI IOUCKY HO-
BBIX KPUTEPHEB CIIO)KHOCTH TEKCTa: HA CMEHY SKCIIEPTHOM OIIEHKe, TeCTaM Ha Io-
HUMaHHUE U CKOPOCTH YTEHMs MPUIUIA HOBBIE METOJbI, MO3BOJISIOUINE BBIABIATH
JUCKYPCUBHBIE €TUHUIIBI, BIUSIONINE HA CI0KHOCTh BOCTIPUSTHUS TEKCTA.

HccnenoBanusi, myOIrUKyeMbIe B CIICIIUATEHOM BBIITYCKE BHICBETHIIM U OCHOB-
HbIE TPOOJIEMBI, CTOSIIIIME TIepe]] OTEUECTBEHHOM TMHTBUCTUYECKON KOMILJIEKCOIIO-
THEN: CO3aHME MATPHUIBl CIOKHOCTH TEKCTOB PA3JIMYHBIX THUIIOB M >KaHPOB,
pacmMpeHue CHucka MPEeIUKTOPOB CIOKHOCTH, BaJUAALMS HOBBIX KPHUTEpPHEB
CJIO)KHOCTH, paciiupenue 0a3 JaHHBIX I PYCCKOTO S3bIKA.
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