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Annorauusi. Kenreres agamaap OpTypii pecypcTapiaH akmapaTThl ajny KoHe
Oemicy ymim i3ney iKydenmepiHe cyiieneni. Isney okyienepi Kaiirapran Gapibik
HOTIKEIIeP JKaHAPTBUIMAl/Ibl, OHTKeHI o1ap spTypm JICPEKTep KO3ICPIHEH AlIbIHFaH.
CoHBIMEH KaTap, alblHFaH HOTIKEJEpAiH MaiJalaHylIbl CYpaHbBICHl YIIiH MaHBI3/bI
eKeHiH pactay KublH. COHJIBIKTaH CEMaHTUKANBIK BeO 137€y HOTHKENEPiHiH 03EKTUIIrH
TYCIHIIpyZle MaHBI3[Bl peN aTkapaael. byn wMakanama TaOuFd TUIII  OHIEY
TYKBIPbIMJIAMaCblHA HETi3/IeINeH CEMAHTHUKAJIbIK BEOTI IaiijanaHa OTBIPBIN, COHKEC
KY)KaTTapJipl i3]Iey YJTicl YChIHBUIAAbL. Byl Kyiiene KoiamaHylibl CypaHbIChIH Coley
Oomiktepi OoWbIHINA Tangay YHIH Konjgaweuiaael. LerapeuiFan  TepMUHAED
MaiJaanyIIbIHEI KBI3BIKTHIPATHIH COUKEC I[OMGHI[i aHBIKTAy YIIiH JOMEH CO3JiriMeH
CAIIbICTHIPBUTA/IBL. EKiHIII XaFbIHAH, allbIHFAH Mal/alaHy bl CYypaybIHbIH KyXKaTTapbl
CcoliKec JOMEH/I1 aHBbIKTay YLIIH TabuFH TULLI OHJCY aPKBUIBI 3ePTTENEAL.

Tyiiin ce3aep: ceMaHTHKANBIK 1311€Y JKyHeci, TaOUFH TUIA1 OHIEY, KOHTEKCTIK
Tanjay, aknapaTTel i31mey xyhenepi, rpadeMaTUKaIBIK Talaay, OHTOIOTHS

Joiiexce3 ywin: O.K. Oiitim, 1. Xnepna. CeMaHTHKANBIK i34y HOTHXKENEPiH
KeTimipy ywiH Taburm Ttingepai  enumey wmozengepi  / XAJIBIKAPAJIBIK
AKITAPATTBIK-KOMMYHUKALIMAJIBIK ~ TEXHOJIOTUAJIAP  XKYPHAJIBI.
2022. Tom. 3. Is. 2. Hewmipi 10. 82-91 6Ger (opwic Timinge). DOI: 10.54309/
1JICT.2022.10.2.008.
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AHHOTAUMA. BOJBMMHCTBO IIONEH ITOJararoTCs Ha TIOMCKOBBIC CHCTEMBI I
MoJTlydeHus: ¥ oOMeHa WHGopMaruend W3 pa3udHbIX pecypcoB. Bce pesynbraTsl,
BO3BpallaeMble MOWCKOBBIMH CHCTEMaMH, HE BCETJa aKTYyaJbHBI, MOCKOJBKY OHHU
W3BIIEKAIOTCS U3 PA3HOPOIHBIX HCTOYHUKOB JIAHHBIX. bosee Toro, o0braHOMY
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MOJIL30BATEII0 TPYAHO MOJATBEPAMTh, YTO TOJIYYCHHBIC PE3YIBTAThl BaXKHBI JIJIS
0JIB30BATEILCKOTO 3ampoca. [losToMy ceMaHTHYECKas CETh UTPAET BAXKHYIO POJIb B
WHTEPIPETANHA PEICBAaHTHOCTH PE3yJIBTATOB MOHWCKA. B 3Toi pabote mpemmaraercs
MOJIEITh JIJISI TIOMCKA COOTBETCTBYIONTUX JOKYMEHTOR C HCITOJIb30BAHIEM CEMAaHTHUYECKOM
CeTH, OCHOBAHHBII Ha KOHIENIHH 00paboTku ecrecTBeHHOro sizbika (ESI). B aroi
npeuiaraeMoi cucteme ESI mcronb3yercs st aHaIM3a MoJIb30BaTeIbCKOTO 3ampoca ¢
TOYKH 3pCHHS YacTel peun. V3BreueHHbIe TS PMUHBI CPABHUBAKOTCS CO CJIOBAPEM JIOMEHA,
9To0bl HIECHTU(UIMPOBATH COOTBETCTBYIOIIMI JOMEH WHTepeca monb3oBarens. C
JIPYTOH CTOPOHBI, U3BJICUCHHBIC TOKYMEHTHI TTOJIH30BATEIIHCKOTO 3aIIPOCa UCCISTYIOTCS
C TIOMOTITBI0 00Pa0OTKH €CTECTBEHHOTO SI3bIKA [T HACHTH(PUKAIINN COOTBETCTBYIOIIETO
JIOMCHA.

KuaroueBbie cjioBa: ceMaHTHYECKas TOMCKOBAsi CUCTEMa, 00paboTKa eCTECTBEHHOTO
sI3bIKA, KOHTEKCTHBIN aHATTN3, UH(POPMAIIMOHHO-TIOUCKOBBIE CUCTEMBI, rpad)eMaTHIe CK Ui
aHaJIu3, OHTOJIOTHS

Jdasn  mutupoBanus: A.K. Awnrtum, WM. XneBna. Mogemn 006pabOTKH
€CTECTBEHHOTO sI3bIKa JUJIS YyJyd IIEHUS CEeMAaHTHYECKHX pPe3yJIbTaToB IMOWcKa //
MEXYHAPOJIHbI JKYPHAIJL MHOOPMALIMOHHBIX nu
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM. 2022. Tom. 3. Is. 2. Howmep 10. Crp.
82-91 (ma pycckom s3bike). DOIL: 10.54309/1JICT.2022. 10.2. 008.

Introduction

One of the leading functions of advanced information systems (IS) is the exploration
of data components that satisfy some parameters. The specificity of the methodological
and technological tasks in a search arises due to several reasons. First, it is due to the
nature of the content of the information resources included in the system. Textual content
still dominates in advanced information systems, however, multi-format resources that
have multimedia content and use all kinds of forms of content structuring to increase
performance are becoming more widespread. The result of structurization is the division
of information into precisely structured data, metadata that describe their structure,
including "metadata" that define all kinds of data structures.

These features of the content, in an obvious or implicit form, determine the layout
for the organization of an effective search for information within the framework of
an appropriate set of resources. Another necessary circumstance that has a significant
impact on the effectiveness of information retrieval devices is the distributed and,
therefore, heterogeneous nature of advanced information resources and systems. Search
mechanisms aimed at implementation in the criteria of homogeneous information
systems and resources quickly lose their effectiveness when used in distributed
heterogeneous systems, where data presentation formats and, in accordance with this,
metadata are allocated from resource to resource or from system to system. This event
forces prospectors and creators to find ways to create universal methods and technologies
for information search, adequate to the claims of advanced information systems (Aitim
etal., 2020: 118-124).

The word is considered one of the leading forms of information exchange in society.
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Textual information in various formats is an important part of the information resources
of information systems. As a result, the creation and development of word processing
technologies attracted great concern at all stages of the formation of information
systems. The most common systems of this category are text search systems, the task
of which is to search for a given collection of documents in natural language that meet
the information needs of users. This work presents the main foundations of text search,
natural language processing methods and their implementation in search models.

Materials and methods

Information retrieval methods and natural language text processing. An important
place in the development of text search is occupied by the processing of NL. Under the
processing of NLP (Natural Language Processing) is understood the conclusion of tasks
related to awareness, analysis, performance of various operations on words, and for
example, their generation. Examples of similar tasks: classification, clustering of stored
collections of documents, deep word test, translation of documents from one language
to another, etc.

All the variety of information search methods is based on the processing and analysis
of the words of indexed documents. The bulk of information retrieval systems (IRS) are
the systems with preprocessing - preparatory processing (indexing) of all documents
available in the system. Exceptions are made for metasearch engines. Here is the list of
the main problems that arise when processing words in NL (Aitim et al., 2020: 1-4):

- the problem of synonymy;

- the problem of homonymy;

- stable combinations of words;

- morphological variations.

The problem of synonyms. One concept can be expressed by different texts. As a
result, relevant papers that use synonyms for the opinions indicated by the user in the
request have every chance of not being detected by the system.

The problem of homonymy and phenomena "adjacent to the homonymy".
Grammatical homonyms are the words different in meaning of the text, but coinciding
in spelling in separate grammatical forms. It has every chance of being the text of one or
different parts of speech. Lexical homonyms are texts of the same part of speech, similar
in sound and spelling, but different in lexical meaning.

Stable combinations of texts. Phrases have every chance of owning a remarkable
meaning from the meaning that the texts have separately. Morphological options in
many natural languages, texts have several morphological forms that differ in spelling.

The IRS that uses all kinds of ways to process the words of the NL. In the advanced
text search, not only the installation of linguistics for the analysis of words is used, but
also statistical methods, mathematical logic and the doctrine of possibilities, a cluster
test, methods of artificial origin of the mind, and for example, control technologies data.
Let us consider two leading scenarios for the processing and analysis of NL words —
statistical and linguistic.

An effective layout based on statistical analysis is latent semantic indexing. Latent
Semantic Testing is a doctrine and method for extracting the context-dependent
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meanings of texts while supporting statistical processing of large text datasets. The
latent semantic test is based on the idea that the totality of all contexts in which a given
text collides and does not collide sets many mutual restrictions, which to a large extent
make it possible to qualify the similarity of the semantic meanings of texts and sets of
texts among themselves.

The key defect of statistical methods is the impossibility of considering the coherence
of a word, and the presentation of a word as an unpretentious large number of texts is
not enough to reflect its content. The word gives a set of texts arranged in a specific
given sequence. To overcome this defect allows the introduction of linguistic methods
of word analysis.

Infigure 1 proper meanings of linguistic analysis such as graphematic, morphological,
syntactic, semantic are given. The output of each value is used by the next level of
analysis as input. The purpose of graphematic analysis is to highlight the components
of the word structure: paragraphs, services, individual texts, etc (Karpagam et al., 2015:
5679-5688).

Graphematic analysis
(separate words)

Morphological
analysis
{morphological verbal
characteristics)

|

Syntactic analysis
(verbal dependencies in
a Jenience)

!

Semantic analysis

Figure 1 - Levels of linguistic analysis

The purpose of morphological analysis is to determine the morphological data of the
text and its leading word form. The features of analysis strongly depend on the chosen
natural language.

The purpose of syntactic analysis is to determine the syntactic dependence of
texts in a sentence. Due to the presence in the Kazakh language of many syntactically
homonymous systems, the presence of a close connection between semantics and
syntax, the procedure for automatic parsing of a word is considered labor-intensive. The
complexity of the method increases exponentially as the number of texts in a sentence
and the number of applied rules increase (Madhu et al., 2016: 34-42).

Developments in the field of semantic analysis of the word are associated with the
field of artificial origin of the mind, reprimanding the semantic awareness of the word.
In real time, success in this direction is rather limited. The created semantic analyzers
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have the highest computational complexity and ambiguity of the output results.

Information retrieval models

During the formation of information retrieval systems, many models of information
search were proposed, then we will consider the main ones.

The model is a cobweb of proper elements:

1. Format of submission of documents.

2. Format of submission of requests. A request is a formalized method for expressing
the information needs of an IRS user. For this, a search query language is used, the
syntax of which varies from system to system.

3. The function of the ratio of the document to the request. The level of correlation
between the query and the found document (relevance) is a personal concept because
the results of the search, suitable for 1 user, have every chance of being unsuitable for
another.

In all possible IRS models, the picture of the relevance aspect of documents depends
on the appearance of the information search model, for example, in semantic search
models, a clear entry of query texts into the document is not considered the main aspect,
as, for example, in set-theoretic models (Dou et al., 2018: 59-68).

Variants of these elements define many implementations of search systems. Let's
look at the more well-known search models. These models of conventional information
search given in Figure 2 are usually divided into 3 types: set-theoretic (Boolean, fuzzy
sets, extended Boolean), algebraic (vector, generalized vector, latent-semantic, neural
network), probabilistic.

Models of traditional information retrieval

p | ™~

Ser-theoretic Algebraic Probabilistic
Vector Latent y Boolean Expanded
semantic Boolean
w
Neural network Fuzzy sets

Figure 2 - Models of traditional information retrieval

Boolean model is a search model based on the operations of crossing, joining,
and subtracting sets. Requirements are presented in the form of Boolean expressions
from texts and regular operators. Relevant securities are those that satisfy the Boolean
expression in the query. The leading defect of the Boolean model is its unsuitability for
ranking search results.

A vector model is a representation of a collection of documents by vectors from the
Ist common vector place for the entire collection. Papers and claims are represented
as vectors in n-dimensional Euclidean space. The authority of a term in a document
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can be qualified in different ways. For example, it is possible to count the number of
occurrences of a term in a document, for example, the named frequency of the term - the
more often the text collides in the document, the greater its weight will become. If the
term does not collide in the document, then its authority in this document is equal to
zero. All definitions that are seen in the documents of the collection being processed can
be ordered. If now for some documents write out by covering those that are not in this
document, a vector will come out, which will become a representation of the provided
document in the vector place (Deng et al., 2018: 75-96).

Results and discussion

Semantic search. One of the promising directions in the formation of information
retrieval systems is the construction of models of "semantic" search. Semantic intelligence
is a picture of automatic full-text information search, considering the semantic content
of texts and phrases of the user's request and services of words of indexed information
resources. Semantic intelligence, for example, allows you to find papers that do not have
texts from the search query, but are related to it.

Ontologies have personal methods of processing (logical inference), corresponding
to the tasks of semantic processing of information. As a result, ontologies have become
widespread in the conclusion of problems of knowledge representation and knowledge
engineering, semantic integration of information resources, information search, etc.

Ontology defines a vocabulary for scientists who need to apply information together
in the subject area. It incorporates machine-interpretable formulations of the domain's
leading opinions and the dealings between them.

The main problem in the implementation of the use of the ontological layout is the
inaccessibility of quite large and high-quality ontologies of subject areas, especially in
the Kazakh language.

The main idea of communicative grammar is that, in fact, syntax must investigate
just reasonable speech, and syntactic criteria must consider the categorical meanings of
texts to be able to predetermine the generalized meanings of any syntactic system - from
a text to a phrase and an unpretentious sentence. There is no doubt that 1 morphological
data is not enough for the text to become a constructive unit of syntax. The word-
lexeme is not yet considered a syntactic unit, the text is not a collection, and in its
various forms, various aspects of its joint meaning have every chance to be realized
or actualized. Thus, the decisive role here is played by the generalized meaning, that
is, the categorical-semantic class of the text. The generalized meaning determines the
syntactic abilities of the text and the methods of its functioning. Creating and exploring
coherent speech, syntax deals with reasonable units that carry personal, not individually
lexical, but generalized, categorical meaning in systems of varying degrees of difficulty.
These units are characterized each time by the interaction of morphological, semantic,
and active symptoms. These units are called syntaxes. It is important to emphasize that
the semantic meaning is formed because of the combination of the categorical meaning
and the morphological form and is realized in a specific syntactic position. Discussing
the text in isolation, in isolation from the word, does not allow the introduction of a
syntactic meaning, and therefore - to bring to life semantic intelligence.
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The need for ontologization is associated with the inability of existing methods to
process texts adequately automatically in the native language. For high-quality text
processing, it is necessary to have a detailed description of the problem area with many
logical connections that show the connections between terms. The use of ontologies
makes it possible to process text in the native language in such a way that it becomes
available for automatic processing (Deng et al., 2018: 75-96).

Automatic division Automatic query Automatic Automatic
by topie/section expanzion Tubrication annetation
A

Divizion by word formation meaning:
[ Lineuistic ontolosy ] Synonic series - connection of words
- - Different meanings - stripped apart
Walue taking into account thematic features

[ Thematic presentation - defining the main topics

Figure 3 - Block diagram of automatic text processing based on the linguistic method

Based on the results of the study, the following stages of automatic text analysis are
performed:

— automatic resolution of lexical ambiguity,

— building a thematic representation of the text,

— division of words according to the structure of the structure,

— formation of a block of words,
based on the built thematic presentation
automatic division of words into sections / topics
— automatic categorization,
automatic annotation (Fig.3)

Many words processing models in the field of information retrieval assume the
independent use of words in a connected text. Meanwhile it is known that the text
contains many related words and has an internal hierarchical structure. There are quite a
few different applications of automatic text processing that could produce better results
if it were possible to automatically identify the content structure of a coherent text.
Among them are applications such as automatic segmentation of texts, resolution of
polysemy, proper information search, better definition of term weights in a document,
text categorization, automatic annotation of texts, etc. The concept of text connectivity
can be considered in several aspects.

Structural coherence and coherence of the text are distinguished. In fact, we are
talking about internal (structural) and external (pragmatic) connectivity. Cohesion is the
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relationship of text elements, in which the interpretation of some text elements depends
on others. Coherence is the connectedness introduced by something external to the
text, first by the knowledge of its addressee. Based on this knowledge, the addressee
can construct a certain list and complete the links that are not explicitly present in the
text. From another point of view, the global and local connectedness of the text are
distinguished. The global coherence of the text is ensured by the fact that the text has a
single theme. The local connectedness of discourse manifests itself in the relationship
between adjacent minimal units of the text.

Determining the main topic of a text is an important step for many information
retrieval applications. The concept of the main (or global) theme of the text is associated
with such properties of the text as thematic coherence and thematic structure. A text can
be formally connected through various types of connectivity, but if it does not have a
single theme, then it cannot be considered as a text. The topic of a whole text can be
characterized in terms of subtopics, and subtopics in terms of even more local subtopics.
Each sentence of the text corresponds to one or another subtopic of the hierarchical
structure of the text. The macrostructure of a text determines its global connectivity.
"Without such global connectivity, it would be impossible to control local connections.
sentences can be well connected according to local connectivity criteria, but they might
deviate if there were no global restrictions on their content".

Semantic networks are one of the artificial intelligence methods for representing
knowledge in natural language. The semantic network is an information model of the
subject area, which has the form of a directed graph, the vertices of which correspond to
the objects of the subject area, and the edges determine the relationship between them.
Objects can be concepts, events, properties, processes. Thus, semantic networks are one
of the ways to represent knowledge in natural language. In recent years, in the works
of many scientists, it is proposed to use graphodynamic systems as a formal basis for
projected intelligent systems, abstract logical-semantic models of intelligent systems.

Conclusion

The described classical search engine models at the beginning hoped to
discuss documents as many separate texts that do not depend on each other.
The probabilistic model is characterized by low computational scalability, the
need to constantly study the system. Algebraic set-theoretic models are more
widespread, since their practical effectiveness is usually higher. It follows in the
footsteps to indicate that the recent implementations of information search plans
proposed recently are often considered hybrid models and have the qualities
of models of various classes. One of the promising directions in the formation
of information retrieval systems is the construction of semantic search models,
the main task of which is to analyze the word, i.e., extracting meaning from a
word and reflecting it into a formal model that allows you to find the semantic
proximity of two words. It is worth accepting that the potential of these systems
is indeed enormous, however, not all possible semantic technologies have been
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sold far away in real time. In essence, now they can only help to mark the main
texts from tirades built in natural language and select auxiliary word forms for
making a correct search query. This purpose of search methods urgently asks for
formation.
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