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ABSTRACT
Context. The article proposes a latent-semantic technology for extracting information from Internet resources, which allows
processing information in natural language, as well as a multi-agent search algorithm based on it. The relevance of this approach to
the search for subject-oriented information determined by the fact that currently a direct lexical comparison of queries with document
indexes does not fully satisfy the developer. The object of the study is a multi-agent latent-semantic algorithm for searching for

subject-oriented information.

Objective. The work is to increase the efficiency of forming a knowledge model that is adequate for this subject area.

Method. A latent semantic technology based on the weighted descriptor method developed by the authors is proposed. The main
difference from the existing methods is that the analysis of words occurring in the text both in frequency and taking into account
semantics carried out by selecting the appropriate descriptors, which improves the quality of the information found.

Results. The developed latent-semantic technology of information search tested in the task of constructing a knowledge model of
automated decision support systems for operational and dispatching control of urban engineering networks. The conducted modeling
of the search for subject-oriented information in this subject area showed the effectiveness of the developed approach.

Conclusions. Improving the efficiency of search and semantic content of subject-oriented information of the knowledge model of
this subject area achieved by using the weighted descriptor method based on Zipf’s laws in this technology. The prospects for further
research are to build evolutionary models of knowledge and improve the quality of updated information.

KEYWORDS: Internet resources, information search, Zipf’s laws, Grebner bases, intelligent agents, weighted descriptors, latent

semantic analysis, multi-agent automatic search procedure.

ABBREVIATIONS
DSS — decision support systems;
IRS — information retrieval systems;
LSA - latent semantic analysis;
UEN - urban engineering networks.

NOMENCLATURE

fi is a frequency of occurrence of the i-th linquistic
variable;

ki is a number of documents with the i-th linquistic
variable;

N is a significant set of documents;

N, is a total number of documents under
consideration;

fis a frequency of occurrences of words in texts;
k is a rank of a frequency;

wj; is a frequency significance coefficient;

0; is a semantic significance coefficient;

ajj is a frequency of appearance of the i-th descriptor
in the j-th documentj =1,...,m, j =1,..., Ng s

aj, is a partial private evaluation of the i-th
descriptor significance;

k is a number of expert;

Sqis g-th current situation;

X;is i-th linquistic variable (descriptor);
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M(xi) is a function of belonging of i-th descriptor;
Ty is a basis, which containing i-th descriptor of
g-th situation.

INTRODUCTION

With the development of Internet technologies, a new
giant source of information resources has appeared.
Thanks to the widespread development and application of
computer technology, we can get information in
electronic form in all areas of human activity, such as
science, production, commerce, literature, entertainment,
etc. [1]. The Internet is compatible with various electronic
networks and databases and allows easy access to almost
any kind of information. However, the development of the
Internet as an information repository took place without
taking into account the need to search for the documents.
As a result, on the Internet, in contrast to traditional IRS,
where the document storage system is focused on active
search [2-4], the Internet document storage system is not
a given a priori with respect to the task of information
retrieval, i.e. poorly structured. The Internet is a
decentralized document repository with no of the single
management and organization and of development. The
Internet is heterogeneous, as not only different platforms
uses, but also different standards of information
presentation. The Internet brings together both modern
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and legacy systems. Piece of information is stored in a
form other than text (multimedia)

It follows that the task of extracting information from
the Internet is complex since it is necessary to extract not
only the type of data scheme, but also the semantic
information associated with it. In addition, given the need
to search for the specific information of the selected
subject area, there is f need process a huge quantity of
documents. Thus, it is also important to automate the
search process for the effective selection of the most
informative content. The process of search in an IRS can
represented in the form of the scheme shown in Fig. 1 [4].

Forming |« Viewing
Search S h
—— earc
a Request Result
S ||
Request End of
Correction Search

Figure 1 — Diagram of the search process in Information
Retrieval Systems

The object of research is a multi-agent procedure for
searching the Internet for the necessary information,
taking into account its semantic value for a given subject
area.

The subject of research is the latent-semantic
method of weighted descriptors, which allows extracting
the most significant documents in terms of meaning and
meaning that are very close to this subject area.

The aim of the research is to form an effective query
and automated procedure for analyzing information
extracted from the Internet for a given subject area.

1 PROBLEM STATEMENT

Taking into account the above, we can say that the
main task of the development of IRS on the Internet is the
development of methods and tools for semantic analysis
of the text in a natural language using a multi-agent
approach to reduce the time of searching for the necessary
information and increase its semantic value [5].

The formalized task of searching for innovative
subject-oriented document can presented in the form of
matrix “descriptors-documents”

A={T,W,R,A} (1

Necessary:

1. Define a set of descriptors W={wi}, that reflect the
semantic content of the terms of reference and the current
situation Si at the time of innovative design of the
technical object

Sy = {MMSq(xi)(Té)/qukq =L.05i=1.,Nyx; € X.

2. Based on (1) and (2), determine the initial matrix
“descriptors -documents” A4 using the relevance criteria
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and expert assessments, where m is the number of
descriptors, N is the number of documents found.

3. Perform LSA k-approximation of matrix A in
order to determine the most informative documents, i.e.
find the matrix

A~USVT 2

2 REVIEW OF THE LITERATURE

Currently, in the sense of automation of the IRS,
actively working on the development of algorithms,
which automatically generate intermediary programs
(intelligent agents) in the search for information from the
Internet.

Achieving full automation in this matter is unlikely,
and we can only talk about the creation of automated
methods and systems for extracting information from the
Internet. Actual research in the field of work with poorly
structured information on the basis of “intelligent agents”
led to the emergence of a large quantity of alternative
tools for their creation [4, 8].

The main approaches to solving the problem of data
extraction from the Internet are borrowed from such areas
as data processing in a natural language, machine
learning, ontology, etc. In particular, the main task of
extracting data from the Web is to obtain certain pieces of
information (fields) from HTML documents [6, 7].

This task is close to the task of automatic clustering
and is to find the decomposition of HTML documents
into classes that contain documents with a similar
structure. The task of displaying applied objects in points
of multidimensional space is to determine the basis of
features that form a multidimensional space, and the
method of decomposition of the document on this basis,
that is, the calculation of the coordinates.

Different approaches were used to determine the
coordinates of the document in the space of basic features.
In particular, the authors of [7] propose to use the
approach popular in calculating the weights of terms in
the IRS, using a vector model of presentation of

documents. The coordinates of the document are
determined by the formula:
w, = f,/1og(N/k,). 3)

Often, an entropic measure uses to assess the quality
of clustering. However, this approach, which determines
the significance of the term only in frequency does not
guarantee the significance of the document in meaning.

To overcome this contradiction, the W3C Interest
Group Note consortium develops Web semantic [8, 9].
According to the idea of its creators, the implementation
of this paradigm on the Internet will allow information
systems to understand the content of information to some
extent and act as intellectual intermediaries capable of
manipulating it on the instructions of a person [10, 11].

In this sense, the use of George Zipf’s laws is relevant
[12]. Zipf found that if you multiply the probability of
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finding a word in the text by the rank of frequency, the
resulting value is approximately constant for all texts in
one language (for English texts Cxl, for Russian texts
C~0.06-0.07:

C =(fxk)/N = const , 4)

frequency of occurrence of the word in the text has the
form of a hyperbola (Fig. 2). The rank is permanent for
texts of the same language.

The Quantity of Words in the Text
| with this Frequency
1000

soof
600
00

Rank of the Frequency of
Occurrence of the Word
in the Text

z i 6 ]
Figure 2 — Zipf curve

The discovery of Zipf’s laws was the beginning of
infometrii, the science of measuring the quantitative
characteristics of information. Explanation of Zipf’s laws
based on correlation properties of additive Markov chains
with step memory function [13]. Zipf’s laws are universal.
They, in particular, meet the characteristics of the
popularity of Internet sites.

3 MATERIAL AND METHODS

As mentioned above, the semantic approach is
currently one of the main ways to improve the IRS, as
direct lexical comparison of requests with document
indexes does not fully satisfy the developer. This is due to
found documents have either polysemy (i.e, lot of extra
words) or synonymy (i.e, not all meaningful words
extracted). Therefore, within the framework of the
semantic approach, a latent-semantic method of weighted
descriptors, which allows extracting the most significant
in meaning and significance documents that are very close
to the subject area, is proposed.

The method based on the idea of Groebner basis [14],
which statistically constructed conceptual descriptors.
This method assumes that the conceptual descriptors in
the sentences have an underlying, “latent” meaning,
which obscured by the use of different words. “Ideal” in
determining the basis of Groebner consider the terms of
reference for the implementation of some innovative
project. To obtain meaningful conceptual descriptors, we
will use Zipf’s laws described above.

Zipf curve analysis (Fig. 2) shows that the most
significant words, and, consequently, the meaningful
conceptual descriptors constructed on them, lie in the
middle part of the Zipf curve. In the same time, in the
Russian language the most common prepositions,
pronouns, etc., and in English — service words and others.
They answer by the left part of the diagram. The right part
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of the Zipf curve corresponds to words that have no
decisive semantic meaning and are not of interest in the
formation of conceptual descriptors.

Therefore, the success of the IRS depends on how the
range of the most significant words and conceptual
descriptors constructed on their basis will be determined.
In many ways, the definition of the range large (Ny>>0)
depends on the correct compilation of the special
dictionaries — the thesaurus of a subject area and the
“stop-dictionary”. The thesaurus of a subject area gives
you the opportunity to correctly determine the set of
concept descriptors from the technical specifications and
the most important concepts in this subject area. Stop
dictionary cuts off “interference” in the form of “extra”
words, i.e. for the Russian language — it particles,
prepositions, pronouns, etc.

The choice of the quantity of descriptors determined
by the quantity of constructed Groebner basis, the totality
of which fully reflects the “ideal”, i.e. an innovative
project reflected in the terms of reference.

Let us initially construct and select n descriptors. Then
on their request to the Internet, we will get a rectangular

matrix  “descriptors-documents” 4 = {aij} with
dimension mxN 0-

Usually, the Internet search for the selected
descriptors the initial quantity of documents turns out to

be quitelaln In this case, the work with large-dimensional
matrices within the LSA is significantly complicated.
Therefore, in this paper proposed to determine the most
significant set of documents from the set in two stages.

At the first stage, we rank the set of N 0 found

documents by the frequency of using basic descriptors in
them and by their semantic significance. To do this, we
construct a criterion of the relevance of the following
form:

n
=

As a frequency significance coefficient can use the
generally accepted formula (3), in which we understand
the frequency of appearance of the descriptor in the
document.

The semantic coefficient of significance determined
by the method of expert evaluations according to the
following formula:

K m K
o =D o /YDy (6)

k=1 i=1k=1

Private estimates are determined by their ranking by a
natural quantity series, in this case, from 1 to m. A larger
quantity corresponds to a large assessment of the
significance of the descriptor.
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As a result, we form the set of J significant
documents and the initial matrix 4(m x n) for LSA,

where n=N << N,. As a rule, the sample set N depends on
the concrete problem and chosen empirically. In this case,
we accept a; =1 if the i-th descriptor is in the j-th

document, and a; = 0, otherwise.

At the second stage, we wuse singular value
decomposition of matrix A, which is described below.

The LSA method based on the principles of factor
analysis, in particular, the identification of latent
relationships of the studied phenomena or objects [15].
LSA can compared with a simple view of a neural
network consisting of three layers: the first layer contains
a set of words, the second — a set of documents, and the
third, the middle (hidden layer), is a set of nodes with
different weight coefficients connecting the first and
second layers.

The basic idea of k-approximation of the latent-
semantic approach to the matrix 4 is to replace a matrix
A containing only k& — the first linearly-independents
components of the matrix, and reflects the basic structure
of the various dependencies presented in the 4.

More formally, according to the singular
decomposition theorem [16], a rectangular real matrix can
have decomposed into a product of three matrices:

A=USV". @)

In this transformation U and V specially constructed
orthogonal matrices U and  and S is the diagonal matrix
whose diagonal values represent the singular values of the
A matrix. This decomposition has a remarkable feature. If
matrix S leave only k the largest singular values, in the
matrices U and V' leave only the columns corresponding
to these values, then the product of the resulting matrices
S, U and V will be the best approximation of the original
matrix 4 to the matrix (2) with a k rank [17].

The well-known MATCAD software package [18,19]
provides an svd (A) function that implements the singular
value decomposition of matrix A.

4 EXPERIMENTS
As an example of the use of LSA, the terms of
reference for the development of intelligent DSS software
for operational dispatching control of urban engineering
networks (UEN) are taken. The analysis of the semantic
content of the text of the technical task made 13

0426 -0046-6326x10°  —0535 -4818x10° —0372 -0011 -0625 -3862x10°
4892x10° —0022 —0653 6277x10°  —0585 1894x10° —0089 7407x 10°  —0471
—0028 0701 0037 —0064 -0l 0162 0671 —0086 —0088
0217 0244  —0148 0277 0115 0684 —0436 —0327 013
V=My=| 0692 -0325 0224 0489  -0123 -0031 0271 —-0016 ~0194
0273 -0336 0438 0293 —0134 0453 0115 0312 —0448
0031 —0298 —0141 017 —0444 015 0296 —0239 0705
0303 —0119 —0404 0391 0528 0122 0228 —0464 -0133
0354 0354 0354 0354 0354 0354 -0354 —0354 0

© Stenin A. A., Pasko V. P., Soldatova M. A., DrozdovichI. G., 2021
DOI 10.15588/1607-3274-2021-3-14

descriptors (m = 13) as Groebner bases. They are the
following words and phrases which are most often found,
bearing the main semantic significance of the essence of
the technical task: intelligent DSS, UEN, dispatcher,
operational management, emergencies, fuzzy logic,
situational uncertainty, fuzzy situational network,
probabilistic transitions, multi-agent technology, decision-
making, etc. [20].

In the formation of descriptors, the operation
stemming is used [21]. In addition, of the descriptors were
deleted stop characters, i.e. all conjunctions, particles,
prepositions, etc.

5 RESULTS
On the descriptors, a search of documents was carried
out on the Internet, the quantity of which after ranking
and truncation at the first stage was m=13. As a result, we
got matrix (m x n):

1 001010O0T10
0001 O0O0O0OT1O0
0001 O0O0O0OT1O
001010001
001 0100O01
1 00101010
A={1 0 0 0 0 0 0 1 O}
001010001
0100O0O0T1O0TO0
00100O0OT1O00O0
01 0001O0O0°O0
01 000O0T1O0TO0
001 010O0O0TO0

Next, we perform a singular value decomposition of
the resulting matrix in MATHCAD, i.e. we present A as
matrix  “descriptors-documents” with the diagonal
elements of the S matrix (singular values) ordered in
descending order:

M =svd2(A)
.1}
M =| {139}
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1 2 3 4 5 6 7 8 9
1 [-0.574 6.205 107 [-6.205107°[0.199 [0.13 [0.163 [0.157 0.251 |-0.539
2 |-0.34 4.148 107 [-0.066 —0.405|-0.423(-0.019|-0.096 -0.166|-0.402
3 1-0.34 4.148 107 [-0.066 —0.405]|-0.423(-0.096|—-0.096 —0.166/0.402
4 |-4.395107[-0.518 -0.067 0.065 [-0.077|-0.147(0.168 —-0.019]0.193
5 |4.395107|-0.518 -0.067 0.065 [-0.077|-0.147(0.168 —-0.019]0.039
6 [-0.574 —6.205 10°|-6.352107[0.199 [0.13 ]0.163 [0.157 0.251 10.539
7 1-0.308 3.728 107 [-0.05 —0.074]0.565 [-0.595|-0.292 -0.371|0
8 [4.39510°|-0.518 -0.067 0.065 [-0.077|-0.147(0.167 -0.019|-0.232
9 [-0.017 -0.034 0.605 —0.129(-0.045|-0.225|-2.822 107°[0.252 |-0.048
10|-5.15 107 |-0.225 0.312 -0.392|0.414 {0.562 |0.217 —-0.404|0
11]-0.122 —6.162 107°]0.381 0.622 [-0.298(0.119 |-0.207 -0.55 |0
121-0.017 -0.034 0.605 —0.129(-0.045|-0.225|-2.822 107[0.252 [0.048
13]-3.264 107|-0.375 -0.028 —0.023]0.085 {0.309 |-0.82 0.287 |0
3414 0 0 0 0 0 0 0 0
0 3.299 0 0 0 0 0 0 0
0 0 2.268 0 0 0 0 0 0
0 0 0 1.491 0 0 0 0 0
S:=diag(M;)=| 0 0 0 0 1195 0 0 0 0}
0 0 0 0 0 0.983 0 0 0
0 0 0 0 0 0 0.714 0 0
0 0 0 0 0 0 0 0.434 0
0 0 0 0 0 0 0 0 0
) ) [3.414 0 J
S§2 sin g = submatrix(S,1,2,1,2) = .
0 3.299

=3

-0426  -0.046 -6326x10 =

0535  —4818x 10 B

-0372 0011 0625 -3862x10
S2 sing = submatrix(Ma ,1,2,19) =

4892x10° —0,022 0653  6277x10°  —0585  1894x10° —-0089 7407x 10  -0471

1 2
1 1-0.574 6.205- 10"
2 -0.34 4.148 - 10
3 1-0.34 4.148 - 10
4 -4.395-10°]-0.518
5 [-4.395 - 10]-0.518
6 |-0.574 6.205 - 10
7 [-0.308 3.728- 10
8 [4.395-10°]-0.574
9 [-0.017 —0.034
10[-5.15- 10" [-0.225
11]-0.122 —6.162 10"
12|-0.017 —0.034

13]-3.264-10 " [-0.375

By according rules matrix multiplication, columns and rows corresponding to smaller singular values give the least
contribution to the final result. In our case, according to (6) a two-dimensional singular value decomposition (k = 2) is
conducted.

U2 sing:= submatrix(M2 ,1,13,1,2) =
6

T 2 3 7 5 7 8 9

1 0.835 0089  |-9.818-103[1.049 2.541-10(0.729  [0.02 1.225 ~2.084-10"

2 [0.495 0053  [-1.598-107 [0.621 2.541-10°]0.432  [0.012  |0.726 ~1.968-10"

3 0.495 0053  |-1.598-107 [0.621 25411020432 [0.012  |0.726 ~1.968-10°
4 [-1.968-102[0.039  [1.117 ~2.701 -10|1.001 2.343-102[0.152  |-3.28-10 |0.806
5 [-1.968102]0.039  [1.117 ~2.701-10" |1.001 2343-10°[0.152  |-3.28-10= |0.806

«|6 0835 0.089  [-9.818-101.049 2.541-10]0.729  [0.02 1.225 ~2.084-10"

7 [0.448 0048  |-1.382:107[0.563 213107 0391  [0.011  |0.658 ~1.73610°
8 [-1.96810]0.039  [1.117 ~2.701 -10]1.001 2.343-102[0.152  |-3.28-10" |0.806
9 [0.024 5.049-107(0.073 0.03 0.065 0021  |0.01 0.035 0.052
10[3.866-10 0.017  [0.485 4.754-107 [0.434 5.134-102[0.066  |5.502-107 0.35
11]0.178 0019  |0.016 0.223 0.014 0.155  |6.499-10[0.261 0.011
12[0.024 5.049-102[0.073 0.03 0.065 0021  |0.01 0.035 0.052
13[-1.308-10= [0.028  [0.809 ~1.809-10 [0.725 1.799-10[0.11 ~2.204-10[0.584
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Matrix X =4 (formula (6)). It is seen that it is a good
approximation of the original A matrix.

Now, on the descriptors plane (X, Y), we get the points
corresponding to the individual documents d;(x;y;), where
=1, 2, ..., 9 (Fig. 3). The coordinates of the documents
taken from the ¥, sign matrix sign for values {x; ,y;}(i=1,

2,...,9).

ds e
de!Aglﬁ

d.*

+1
Figure 3 — Placing documents on the descriptors
plane (X, Y)

From Fig. 3 it can be seen that the found documents
are several groups (in our case 3), which are united by a
group of similar keywords from separate descriptors. This
made it possible to narrow down the quantity of
documents to find specific information on the
introduction of innovative elements in the developed
software of intelligent DSS for operational dispatching
control of urban engineering networks.

6 DISCUSSION
In practice, obviously, the quantity of groups will be
much larger (even during the first stage), the phase space
will be multidimensional, but the idea of LSA remains the
same. In fact, this is a factor analysis that allows to
determine the degree of correlation of the found
documents with the constructed descriptors, and,

consequently, with the technical task.

Given the possibility of using a multi-agent approach
to reduce the time to search for the necessary information
and increase its semantic value, the process of searching
for Internet information in the IRS can represented by the
following scheme, shown in Fig. 4 [22].

As a result, the search strategy for the proposed latent-
semantic method of weighted descriptors can formulated
in the form of an algorithm as follows:

Step 1. To take as an “ideal” the text of the terms of
reference for the implementation of some innovative
project in a specific subject area.

Step 2. To remove superfluous words,
described above, by using “stop-dictionary”.

Step 3. To construct conceptual descriptors with the
help of the thesaurus of this subject area and the technical
task.

Step 4. To arrange the conceptual descriptors in
descending order of their frequency.

Step 5. To determine the frequency, range of the most
significant descriptors (usually 10-20 descriptors).

Step 6. To make a request and get a rectangular matrix
“descriptors-documents”.

Step 7. According to the formula (5), to arrange the
documents in descending order of relevance.

Step 8. To spend on the LSA k-approximation.

Step 9. To put the selected documents in the
knowledge model of the subject area.

Steps 6-9 are implemented by intelligent agents
automatically and periodically in the search engines
allocated to them.

Developed a method of extracting object-oriented
information from Internet on based weighted descriptors
with the use of Groebner basis. An automated multi-agent
procedure for extracting information from the Internet
with a semantic analysis of its semantic content
developed.

which

CONCLUSION
One of the key points of the search process is the
formation of an effective query and an automated
procedure for the analysis of information extracted from
the Internet for this subject area.

|

L]

Queryto the Search

Metasearch System 1 |

Engine Query !

. Conversion :
lnfohma:;ond Seletatr:gn ot ,| Metasearch Search :
ee > .
\ / Search Agent System 2 :

Search Sources :

System :

i

: :

Search -

Result e—— Ranking N Page system M :
Rules Analyser :

Figure 4 — Multi-agent Search Scheme in Internet Retrieval Systems
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The scientific novelty of the results is that for the first
time a latent-semantic method of weighted descriptors is
proposed, which allows extracting the most significant
documents in terms of meaning and meaning, very close
to the subject area. The latent-semantic method of
weighted descriptors proposed, which allows to extract
the most significant in meaning and significance
documents that are very close to the subject area. The
method based on the idea of Groebner basis, which
statistically constructed conceptual descriptors. The
choice of the number of descriptors determined by the
number of constructed Groebner basis. As the Internet
search by the selected of descriptors the initial number of
documents turns out to be quite large, used singular value
decomposition by k-approximation of latent-semantic
analyses.

The practical significance of the obtained results lies
in the fact that the use of the latent-semantic method of
weighted descriptors proposed in the work can
significantly reduce the search time for the necessary
information, taking into account its semantic value for
this subject area. To select the documents closest to this
subject area carried out on the k-approximation of latent
semantic analysis.

Prospects for further research proposed by the
authors in [23]. They consist in the construction of
evolutionary models of knowledge based on the logical
evaluation of data obtained from a neural network with
neurons having memory and integrated logic. At the same
time, the integrated logic is implemented on the basis of a
genetic algorithm that processes the updated knowledge
model and improves each next generation of “genes” by
weighing semantic data based on the superposition of the
reference reaction to the situation and the assessment of
the situation by the current generation of “genes”. It
should note that the information obtained in this way
serves as the basis for the correct choice of research
methods for the innovative development of organizational
and technical systems in this subject area [24].
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AHOTANIA

AKTyaJIbHICTB. Y CTaTTi NPOIOHYETHCS JTATCHTHO-CEMAHTHYHA TEXHOJIOTiSl BIITydeHHs iH(popMamii 3 iHTepHeT-pecypciB, II0
J03BOJIIE OOpOOIIATH iH(GOPMAILiI0 IPHUPOJHOIO MOBOIO, a TaKOX 3aCHOBAaHMH Ha Hill MyJNbTHAreHTHHH alTOPUTM IIOLIYKY.
AKXTyaJbHICTh JaHOTO MHIiIXOLy 1O MOIIYKY IPeAMETHO-Opi€cHTOBaHO! iH(opMalil BU3HAYAETBCS THUM, L0 B JaHUH 4ac NpsMe
JIEKCUYHE TOPIBHSIHHS 3aIlUTiB 3 IHIEKCaMM JOKYMEHTIB HE MOBHOIO MipOIO 3aJ0BONBHsE po3poOHHMKA. OO’€KT INOCIIJDKEHHS —
MYJIbTHAr€HTHUH JTATCHTHO-CEMAHTUYHHI alIrOPUTM MOIIYKY HpeaMeTHO-opieHToBaHOi iHdopMauii. Mera poOOTH — MiABUILCHHS
edexTuBHOCTI HOpPMyBaHHS aJeKBaTHOI JaHOI peaMeTHOT 001acTi MOJei 3HaHb.

Metoa. 3anporoHOBaHA JIATEHTHO-CEMAaHTHYHA TEXHOJIOTIS, 3aCHOBAaHa Ha pPO3POOJICHOMY aBTOPaMH METOIl 3Ba)KEHUX
neckpunropiB. OCHOBHA BiIMiHHICTB BiJI iCHYIOUHX METOIIB TOJISITa€ B TOMY, IO aHAI3 CiB, IO 3yCTPIYalOTHCS B TEKCTI SK IO
YaCTOTHOCTI, TaK 1 3 ypaXyBaHHSIM CEMAHTHUKH, 3MIHCHIOEThCS ILIIXOM Hig0OpY BIIIOBITHUX DECKPUIITOPIB, IO MiJBHINYE SIKICTh
3HalieHol iHpopManii.

PesyabTaTn. Po3po6iieHa JlaTeHTHO-CeMaHTHYHA TEXHOJIOTIs mouryKy iHdopmaii anpoboBana B 3a1a4i o0y 10BH MOJIeNi 3HaHb
aBTomarusoBanoi CIIIIP anst onmepaTWBHO-AMCIETYEPCHKOrO yIpaBiiHHA Michkumu imkeHepHuMu mepexxamu (I'IC). Tlposenene
MOJICNIOBAHH TOLIYKY IPEIMETHO-OpieHTOBaHOI iH(popMamil naHoi npeaMeTHoi obiacTi mokasano e(eKTHBHICTb PO3pOOIEHOro
migxony.

BucHoBku. ITinBunieHHs epeKTHBHOCTI MOIIYKY i CEMAaHTHYHOIO HAIMIOBHEHHS NMPEAMETHO-OpieHTOBaHOI iH(opmarii mozeni
3HaHb JaHOI MPEIMETHOI 00JacTi JOCATAEThCA 32 PaXyHOK BHKOPHUCTAHHS B JaHIl TEXHOJIOTii METOLY 3BaXCHUX AECKPUITOPIB,
3aCHOBAaHOTO Ha 3akoHax 3imda. [lepcriekTHBH MOANBIINX JOCTIHKEHb MONATAIOTh y MOOYJOBI €BONIOLIHHUX MOJENCH 3HAHb i
IMIABHUIICHHS SIKOCTi OHOBITIOBaHO1 iH(opMallii.

KJIIOYOBI CJIOBA: inTepreT-pecypen, iHdopManiiiauii momyk, 3akonu 3inda, 6asucu ['pebHepa, iHTeNeKTyalbHI areHTH,
3Ba)KEHI JECKPHUIITOPH, JTATCHTHO-CEMaHTHYHHUI aHalli3, MyJIbTHAr€HTHA IIPOLeypa aBTOMAaTHYHOT'O MOIIYKY.
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Crennn A. A. — 1-p TexH. HayK, podeccop Kadeapbl TeXHNIECKOH KHOepHeTHKN KHeBCKOro MOIMTEeXHUIECKOr0 HHCTHTYTA.
HUrops Cuxopckuit, Kues, Ykpauna.

IMaceko B. Il. — xaHA. TexXH. HayK, JOLUEHT Kadeapbl TEXHUUECKOH KMOepHeTMKH KHEBCKOro IOJMTEXHWYECKOr0 MHCTUTYTA.
HUrops Cuxopckuii, Kues, Ykpauna.

CoamatoBa M. A. — kaHA. TeXH. HayK, CTapIidii mpernojaBaTenb Kadeapbl TexHHYECKOH KubepHeTnkd KueBckoro
MOMUTEXHUIECKoro HHCTUTYyTa. Urops Cuxopckuii, Kues, YkpanHa.
Jpo3noBuuy M. I'. — kaHA. TeXH. HayK, CTapIIMii HAy4HBIH COTPYAHHUK MHCTHTyTa TENEKOMMYHHKAUWH W TII0OATBFHOTO

nHpopmarmonHoro npocrpancrsa HAH Ykpauna.

AHHOTANUSA

AKTyaJbHOCTB. B crartbe mpemiaraeTcsi JaTeHTHO-CEMaHTHYECKas TEXHOJOTWS H3BJICYEHMS HMH(POpMALMM W3 HHTEpHET-
pecypcoB, mo3BosisieT 00pabaThiBaTh WH(OPMAIMIO HA ©CTECTBEHHOM S3bIKE, a TAKKe OCHOBaHHBI Ha Hell MylbTHAreHTHBIN
JITOPUTM HOUCKA. AKTYaJbHOCTb JAHHOTO IOJXO0/1a K TIOUCKY IPEAMETHO-OPHEHTHPOBAHHOH HHAOPMAIMU ONPEAEIIsSeTCs TEM, YTO
B HACTOSIIEE BpPEMs MPSIMOE JIEKCHYECKOe CPaBHEHHE 3allpOCOB C MHAEKCAMH JOKYMEHTOB HE B IOIHOH Mepe yJOBIETBOPSET
pa3paboTunka. OOBEKT HCCIENOBAHHS — MYJIbTHATCHTHBIH JIATEHTHO-CEMAHTHYECKMH AaNTOPUTM TIOMCKa MPEIMETHO-
opueHTHpoBaHHON MH(popManuu. Llens paboTsl — moBbimIeHne dQdekTHBHOCTH (HOPMUPOBAHUS aJICKBATHOW NaHHOH NpEeIMETHOMH
o0JIacTH MOJIEIIN 3HAHUH.

Merton. [IpemnoxxeHHas JaTeHTHO-CEMaHTHYECKas TEXHOJIOTHs, OCHOBaHHAs Ha pa3pab0TaHHOM aBTOPAMH METOJIE B3BELICHHBIX
JeckpuntopoB. OCHOBHOE OTIIMYME OT CYLIECTBYIOLIMX METOJOB COCTOUT B TOM, YTO aHAJIU3 CJIOB, BCTPEUAIOIUXCS B TEKCTE KaK II0
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YaCTOTHOCTH, TaK U C YUETOM CEMAHTUKU, OCYILIECTBIIACTCA IIyTEM n0n60pa COOTBETCTBYIOIIUX AECKPUIITOPOB, MOBBIIIACT KAYECTBO

HalineHHOH HH(pOpManuy.

Pe3yabTartsl. PazpaboranHas JaTeHTHO-CEMaHTHIECKas TEXHOJIOTHS IOMCKa HHPOPMAIH alpoOnpoBaHa B 3a1a4e IOCTPOCHHUS
Mojeny 3HaHui aBToMarusupoBaHHOU CIIIIP nns onepaTHBHO-AMCIETYEPCKOrO YIPABICHUS I'OPOJCKHMMU UH)KEHEPHBIMU CETSIMU
(TUC). IIpoBeneHHOE MOETMPOBAHIE MOMCKA IPEMETHO-OPUEHTHPOBAHHOM NH(OPMAIINH JJTAaHHOI ITpeAMETHOI 001acTH 1MoKa3ao

3G PEKTUBHOCTH Pa3pabOTaHHOTO MOIXO0A.

BriBoasl. IloBbinienre 3(pGEeKTHBHOCTH MOUCKAa U CEMAaHTHYECKOIO HAIOJIHEHUS IPEeIMETHO-OPHEHTHPOBAHHON HH(pOpManuK
MOJIETIM 3HAHMIl JaHHOW NPEIMETHOH 00JaCTH JOCTUraeTcs 3a CHET MCIONB30BAHHMA B NAaHHOI TEXHOJOTMH METOJA B3BELICHHBIX
JIeCKPUIITOPOB, OCHOBAaHHOTO Ha 3akoHax 3unda. I[lepcrexTuBbl MajdbHEHIIMX HCCIIEOBAHUI 3aKIIOYAIOTCSd B IOCTPOCHUM
9BOJIFOLIMOHHBIX MOJiejIeil 3HaHMiT U MOBBILICHUS KayecTBa OOHOBIISIEMOH HHpOPMAaLHH.

KJIFOUYEBBIE CJIOBA: natepHeT-pecypchl, HHGOpMaNOHHBIH IMOHUCK, 3aKOHBI 3umida, 6a3ucel I’ pedHepa, HHTEIUIEKTy albHBIC
areHTHI, B3BEIICHHBIC JIECKPUIITOPEL, JIATEHTHO-CEMAaHTHUECKUI aHAJIN3, MyJIbTHATCHTHAs IIPOLIEAypa aBTOMaTHIECKOTO TIOUCKA.
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