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A COMBINED METHOD FOR FACE RECOGNITION

Abstract. Currently, face recognition is one of the most important achievements of biometrics, which al-
lows using algorithms to determine the character of a person by his physiological characteristics. Research
and analysis of existing methods for face recognition helps, to recognize the positive and negative aspects of
each of the methods provided, on the basis of which an effective method of pattern recognition is created.
The fundamental idea of this article is to improve the consolidated face recognition technique using the
OpenCV specialized vision library and the Viola-Jones calculation, with the help of which a face from a vid-
eo stream is correlated with certain 68 points of the face. Additionally, a calculation is considered to natu-
rally alter the image difference in order to productively identify the structure of the face. In addition, in the
work, it was possible to improve the quality of object recognition, reduce the degree of false confirmation,
reduce the time for preparing the classifier and image processing.

Key words: face recognition, flexible contours, facial asymmetry, color correction.

Introduction

There are a few phases in the advancement of face acknowledgment strategies. The primary
stage can be gotten back to the 70s of the only remaining century and identified with the measurable
example acknowledgment approach. The following stage is related with the rise of strategies de-
pendent on the Karunen - Loeve change or Principal Component Analysis (PCA). In the issue of
face acknowledgment, it is utilized mostly to speak to a face picture with a vector of little measure-
ment (head parts), which is then contrasted and the reference vectors put away in the information
base. The fundamental objective of the chief segment examination is to essentially diminish the
component of the element space so that it portrays as best as conceivable the "normal” pictures hav-
ing a place with numerous people. Utilizing this technique, it is conceivable to distinguish different
fluctuation in the preparation test of facial pictures and depict this changeability in the premise of a
few symmetrical vectors, which are called eigenfaces.

Other significant achievements in face acknowledgment include: the Fisherface strategy, which
applies direct discriminant examination (LDA) after the PCA stage to accomplish higher exactness;
the utilization of nearby channels, for example, Gabor spouts, to improve facial highlights; and the
engineering plan of a falling classifier dependent on learning AdaBoost for constant face discovery.

Face acknowledgment innovation has now progressed essentially since the Eigenface technique
was proposed. In restricted circumstances, for example, lighting, act, position, wear and outward
appearance can be controlled, programmed face acknowledgment can beat human acknowledgment,
particularly when the information base (exhibition) contains countless countenances. Nonetheless,
programmed face acknowledgment actually faces numerous difficulties when face pictures are
gained in unhindered conditions.

As indicated by specialists [1] a face acknowledgment framework for the most part comprises
of four modules as portrayed in figure 1: face identification, face arrangement, highlight extraction,
and highlight coordinating.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
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Figure 1 - Face recognition processing flow.

At the primary stage, the face in the picture is distinguished and restricted. At the second stage
the face picture is adjusted (calculation and brilliance). At the third stage the highlights are deter-
mined and the acknowledgment itself is performed. At the fourth stage the processed highlights are
contrasted and the principles put away in the information base. The fundamental distinction be-
tween existing calculations is the figuring of highlights and correlation of their assortments with one
another.

Concerning programmed face acknowledgment frameworks they are applied in security
frameworks with "face control™ and observing of unapproved movement, toy robots and self-
sufficient space tests, examination of reports and pictures, video information bases, self-learning PC
frameworks, PC control utilizing signals, application program interfaces and characterized as one of
the most encouraging exploration territories, which opens up new strategies for collaborating with a
PC without utilizing traditional "human-PC" association approach. Agreeable and customized
methods of speaking with a PC imply that the interfaces of another age ought to distinguish nature
encompassing an individual and, at any rate, perceive himself, for example show a PC to distinguish
an individual's character. There is a wide assortment of biometric 1D techniques: voice, fingerprints,
signature, acknowledgment of the retina and iris, human face; also, a considerable lot of them have
gotten wide business application and are utilized in viable and business improvements [2]. The cur-
rent requirements for making frameworks that execute the arrangement of such issues force extreme
limitations on the speed of the calculations, which should work in close to continuous mode. To ef-
fectively take care of the issue of face acknowledgment, guaranteeing a fast of work ought to like-
wise be joined with few bogus acknowledgments. In frameworks that execute existing acknowl-
edgment strategies, with an expansion in the degree of acknowledgment, a noteworthy increment in
the quantity of bogus choices is watched, which makes their down to earth utilize troublesome [3].

Today, biometric distinguishing proof strategies are of incredible enthusiasm, permitting to de-
cide an individual's character by its physiological qualities by acknowledgment by tests. An exem-
plary case of biometrics is uniqgue mark examination, and the most recent innovations incorporate
the acknowledgment of the retina and iris. An interface like "stop and pronounce yourself" is re-
quired for applications with high security necessities. For cutting edge brilliant conditions, face and
voice acknowledgment innovations are most appropriate. They are unpretentious (acknowledgment
happens a ways off, don't need an extraordinary degree of brightening), and don't limit the client in
the opportunity of development [4].

Yet, the most significant thing, obviously, is that individuals ordinarily perceive each other by
their countenances and voices, which implies they won't experience any burden with a framework
dependent on comparable acknowledgment techniques. An exacerbation of the circumstance with
global illegal intimidation has additionally given another driving force to the advancement of hu-
man face acknowledgment frameworks. The establishment of such frameworks in jam-packed spots
(air terminals, train stations, huge malls) ought to encourage the early identification of needed peo-
ple [5]. With all the wide range of calculations and picture acknowledgment techniques, an ordinary
acknowledgment strategy comprises of three segments:

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
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1. Change of the first picture to the underlying portrayal (may incorporate both pre-handling
and numerical changes, for instance, the computation of the fundamental parts).

2. Featuring key attributes of the picture (for instance, the main n head parts or discrete cosine
change coefficients are taken).

3. The characterization component: bunch model, metric, neural organization, and so on. Con-
sider the most widely recognized numerical acknowledgment strategies utilized, in view of the
mathematical attributes of the face.

Methods

Face acknowledgment is one of the most considered issues in such territories as advanced pic-
ture handling, PC vision, biometrics, video conferencing, the formation of smart security and access
control frameworks, and so on. The face acknowledgment measure typically comprises of two
phases: Search for a face region in the picture, and contrast the discovered face and the counte-
nances in the information base. At present, the Viola — Jones strategy is the most famous technique
for finding a face territory in a picture because of its fast and proficiency.

The Viola — Jones face finder depends on the principle thoughts: essential picture portrayal, the
strategy for developing a classifier dependent on the versatile boosting calculation (AdaBoost), and
the technique for joining classifiers into a course structure. These thoughts make it conceivable to
construct a face indicator fit for working continuously. Head part strategy and wavelet change are
utilized to get picture qualities. In the issue of face acknowledgment, they are effectively used to
think about the segments that portray shading pictures with the parts that depict obscure pictures
[6].

The point of this paper is to make another calculation dependent on a blend of the Viola — Jones
technique, wavelet change, and head segment strategy (PCM) for face acknowledgment in advanced
pictures and video arrangements progressively. Further, the paper portrays and investigates present
day techniques for face acknowledgment. The possibility of the strategy is to speak to the pictures
of countenances as a set (vector) of the principle parts of the pictures, called "own appearances".
They, faces, have a helpful property: that the picture relating to each such vector has a face-like
shape. The estimation of the key parts is diminished to the count of the eigenvectors and eigenval-
ues of the covariance lattice, which is determined from the picture. The entirety of the main seg-
ments increased by the relating eigenvectors is the picture reproduction. Table 1.1 gives data about
existing techniques for the face acknowledgment.

Table 1 — Analysis of existing methods

Speed of Speed of o A o Dependa-
X . Sensitivity | Sensitivity | Sensitivity | bility to
Name of the methods | Accuracy recogni- | processing : X
. to lights to glasses to beard using
tion data .
techniques
Viola-Jones 92% 15 sh/s 15s Yes No No Yes
Active Appearance 0
Models (AAM) 88% 5 shis 7s Yes Yes No Yes
Active Shape Models 0
(ASM) 88% 4 shls 10s Yes Yes No Yes
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Elastic graph 90% 7 sh/s 7s Yes Yes Yes Yes
matching

Neural Network 94% 5 shis 1h Yes No No Yes

Principal component 93% 6 sh/s 15min Yes No Yes Yes
analysis

For each face picture, its principle segments are determined. The acknowledgment cycle com-
prises in looking at the fundamental segments of an obscure picture with the parts of every known
picture. It is expected that the pictures of faces comparing to one individual are gathered into
bunches in their own space. Up-and-comer pictures with the littlest good ways from the info picture
are chosen from the information base.

Oneself face strategy requires glorified conditions for its application, for example, uniform en-
lightenment boundaries, a nonpartisan outward appearance, and the nonappearance of obstruction,
for example, glasses and facial hair. In the event that these conditions are not met, head segments
won't reflect interclass variety. For instance, under different conditions light, the eigenvalue strategy
is for all intents and purposes irrelevant, since the main head segments dominatingly reflect changes
in enlightenment, and the correlation yields pictures with a comparative brightening level. On the
off chance that the admired conditions are met, the acknowledgment exactness utilizing this strategy
can arrive at values over 90%, which is an awesome outcome. Figuring a lot of eigenvectors is ex-
tremely work serious. One of the techniques is convolution of pictures in lines and segments - in
this structure, the portrayal of the picture has a significant degree littler, estimations and acknow-
ledgment are quicker, however it is not, at this point conceivable to reestablish the first picture [7].

The technique functions admirably and distinguishes facial highlights in any event, when see-
ing the subject from a slight point, up to around 30. The acknowledgment exactness utilizing this
strategy can arrive at values over 90%, which is an excellent outcome. At tilt edges more prominent
than 30, the probability of face recognition drops strongly. This element of the technique doesn't
permit, in the standard usage, to identify a human face pivoted at a discretionary point, which
enormously convolutes or makes it difficult to utilize the calculation in current creation frame-
works, considering their developing needs.

Correlation of layout. The premise of this strategy is to choose regions of the face in a picture,
and afterward think about these zones for two distinct pictures. Every territory coordinated expands
the comparability score of the pictures. The easiest calculations like pixel-by-pixel examination are
utilized to think about zones.

The weakness of this strategy is that it requires a great deal of assets both for putting away
packages and for contrasting them. Because of the way that the easiest correlation calculation is uti-
lized, the pictures must be shot under carefully settled conditions: no observable changes in point,
lighting, enthusiastic articulation, and so on are permitted. The acknowledgment exactness utilizing
this technique is about 80%, which is a decent outcome [8].

Strategy constraints: the remembered pictures ought not be fundamentally the same as - the pic-
ture ought not be uprooted or pivoted comparative with its unique state. To take out these hindranc-
es, different alterations of the traditional Hopfield neural organization are thought of. The Hopfield
network with symmetrical change permits to recuperate profoundly connected examples by chang-
ing their unique set to a double arrangement of vectors. Subsequently, a neural organization is got-
ten that can remember various vectors, and when taken care of to the contribution of any vector, it
can figure out which of the retained it is generally comparative.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
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The acknowledgment exactness utilizing this technique is over 90%, and at times it even meth-
odologies 100%, which is a practically superb outcome. For most current programmed face ac-
knowledgment frameworks, the principle task is to contrast a given face picture and a lot of face
pictures from an information base. The attributes of programmed face acknowledgment frameworks
for this situation are surveyed by deciding the probabilities of incorrect refusal in acknowledgment
(blunders of the principal kind) and mistaken acknowledgment (blunders of the subsequent kind).
Notwithstanding mistake probabilities, an evaluation of flexibility to picture aggravations brought
about by mix with complex foundations, inconstancy of lighting, evolving haircuts, and so forth is
regularly used to assess the programmed face acknowledgment framework. Considering the above-
mentioned, it appears to be that it is promising to make cross breed strategies that utilization the
preferences and leveling the weaknesses of the different specific methodologies talked about above
[9].

The affirmation or request measure includes in building up a particular number of head sections
for the information picture. Dependent upon their number, the affectability of the technique to dis-
turbance and little differences in faces increases or reduces. Starting there forward, the decided
"own appearances" are differentiated and the image portions of the planning set. As shown by a par-
ticular estimation, the great ways from the data picture to the model picture is looked and the best
result is taken. For handling the code Visual Studio Code was utilizing as an assemblage place. Mi-
crosoft's VS Code is a lightweight, easy to understand code proofreader that is accessible on all
stages and fantastically adaptable. This is an incredible decision for Python programming. The fig-
ure 2 shows the plan of VS code.

app.py — project
@ apppy X

PROJECT

OUTLINE from flask import Flask, render_template, flash, request

»n django import form
app = Flask(__name

NPM SCRIPTS

TERMINAL

(base) MBP-Laura:project lauramukhamadiyeva$

Ln10,Col 22 Spaces:4 UTF-8 LF Python & 0

Figure 2 — Python in VS code

The Python programming language is a fundamental resource for making programs for a wide
grouping of purposes, accessible regardless, for beginners. It will in general be used to deal with
issues of various types. Right off the bat, we can include new individual, with his name and we can
order him/her as an instructor or understudy. To start with, following strategies can be utilized here
that utilization the movement history to foresee contrasts in the following casing. Furthermore, the
correspondence issue can likewise be considered as the errand of evaluating the obvious develop-
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ment in the picture (optical stream). The most significant aspect of the exploration are eyes of the
individual. These days, the acknowledgment Asian individuals is very troublesome reason for the
face shape and state of the eyes. The thesis paper considers such sort of things in more close manner
and give the arrangement. From that point forward, the program prepared to remember you in area
recognize me genuine. The primary contrast between capacities distinguish me and recognize me
genuine is utilizing various techniques as an examination which one is successful [10].

The face acknowledgment issue is described by various elements, to be specific: high facial
fluctuation because of the anatomical highlights of individuals; various degrees of enlightenment of
articles, contingent upon the sort, amount and directional qualities of light sources; the need to rec-
ognize people with various spatial positions. In this progression framework can remember you by
utilizing consolidated strategies.

This part concerns principle programing execution and considering the calculations how it
functions. Each phase of the advancement bit by bit shows and thinks about all parts of the coding
in more close manner and spotlight on the cycle of the turn of events. The primary capacities on the
fundamental page initiates relies upon the calculation and participation among HTML and CSS. The
figure 2 how the information added into the program to additional outcomes.

@app.route('/name', methods=['GET', 'P0OST'])
def parse4(name=None):

from create_data import create

if (request.method == 'POST'):

if not request.form['group'l:
name="Student"+"-"+ request.form['name"]
else:
name=request.form['group’']+"-"+ request.form['name’]

print (name)
create(name)
return render_template('index.html', name=name)

Figure 2 — The adding new person

The Python programming language is an incredible asset for making programs for a wide as-
sortment of purposes, open in any event, for tenderfoots. It very well may be utilized to tackle is-
sues of different sorts. Therefore, we get a rundown, toward the start of which are the most like the
picture of the picture. The indexed lists for 200 photographs and 1500 pictures from the information
base are as per the following: in 70% of cases, the picture comparing to the photographs is placed
first in the rundown; in 95% of cases, the picture related with the photographs falls into the best
twenty of the rundown.

The primary thought is Haar Cascade models to confront recognizable proof. The accompany-
ing data shows how work the course framework. The introduction of each course, frontal face
course distinguishes the essential state of face, eye course uses to effortlessly perceive the eyes,
does nor make a difference wearing glasses or not. The accompanying screens of the code depict
open or close the current substation of the eyes. The figure 3 gives data about the expectation of the
eye status, it implies it is concerning open the eyes or not. This progression thoroughly shows is the
individual is genuine or not.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
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def predict(img, model):
img = Image.fromarray(img, 'RGB').convert('L')
img = imresize(img, (IMG_SIZE,IMG_SIZE)).astype('float32')
img

prediction = model.predict(img)

if prediction < 0.1:
prediction = 'closed'
elif prediction > 0.9:
prediction = 'open'
else:
prediction = 'idk'
return prediction

Figure 3 — The prediction of the eyes status

The purpose of this work is to see faces with quick. To deal with the face affirmation issue, a
computation is proposed reliant on the utilization of the Viola — Jones procedure, wavelet change,
and the focal part method.

1. Suggestion portray another figuring reliant on the joint usage of the Viola — Jones method,
wavelet change, and the central part procedure for seeing countenances in pictures and video pro-
gressions continuously.

2. A program was developed that realizes the proposed figuring for seeing countenances in pic-
tures and video progressions dynamically in the article organized programming language Python.

3. An examination of the outcomes of tests licenses us to talk about the successful action of the
made count and program when seeing countenances. Viola-Jones strategy. This strategy is excep-
tionally proficient for looking for objects in pictures and video groupings continuously. This finder
has a very low likelihood of bogus face identification.

Results

The result of our work should be an automated complex for Express analysis of binary images,
which implements a mathematical model for describing the spatial structure of the displayed fields
with invariant statistical characteristics of brightness differences. As a result, the fundamental com-
ponent of the work is a detailed study of the global structural area of noctilucent cloud as a marker
of changes in the polar vortex caused by the climatic trends of our planet at high latitudes and the
interaction of clouds with the structural elements of the earth's topography.

The aftereffect of our work ought to be a robotized complex for Express investigation of two-
fold pictures, which executes a numerical model for portraying the spatial structure of the showed
fields with invariant factual attributes of splendor contrasts. Therefore, the principal part of the
work is a nitty gritty investigation of the worldwide auxiliary region of noctilucent cloud as a mark-
er of changes in the polar vortex brought about by the climatic patterns of our planet at high scopes
and the communication of mists with the basic components of the world's geology.

For the affirmation of appearances in pictures and video progressions continuously in the lan-
guage of article arranged programming Python using the Viola-Jones and Wavelet change strate-
gies, writing computer programs was made.

The route toward securing the signs of eminent individuals is according to the accompanying:
Convert video layout picture to grayscale. Application to the grayscale image of the Viola — Jones
strategy for glancing through the face zone. Reduction the size of the face zone to 64 x 64 pixels.
Application to the image of wavelet change got in a state of harmony 3 to remove facial features
(wavelet coefficients). Saving the isolated characteristics in the information base. During the time

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
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spent seeing a dark face steps are done, by then, considering the utilization of the focal part meth-
odology, the amount of features is diminished and differentiated and the features set aside in the
information base.

The purpose of the assessment is to filter for pictures of faces that contrast with demonstrated
test plans. Mathematical tests were performed dependent on the base of facial pictures. The infor-
mation base contains 2000 pictures of appearances of changed people, 40 photos of each face. Ex-
actly when the information base was molded, the image size and shooting conditions were the
equal.

At the arrangement stage, each individual is before the camera, performing translational and ro-
tational advancements of his head. The program records 40 unmistakable photos of an individual
and stores it in an information base with the name of that person. The path toward sparing the signs
of well known individuals occurs as follows: Converting the image of a video diagram into a gray-
scale picture.

Saving the eliminated characteristics in the information base. During the time spent seeing a
dark face, all methods are taken, by then, considering the utilization of the fundamental part strate-
gy, the amount of features is diminished and differentiated and the features set aside in the infor-
mation base. To check the correct action of the program, this methodology is reiterated, and the
program dynamically makes sense of who is starting at now before the camcorder.

Test conditions for the facial acknowledgment programming bundle: An information base was
made from the video transfer (faces with specks were removed) in 88 individuals. A test video test
transfer has been made, comprising of 88 of similar people as in the information base, 48 people
remembered for the rundown of 88 individuals, yet on one more day, and 40 people of outsiders
excluded from the rundown of perceived individuals. Test consequences of the facial acknowledg-
ment programming bundle:

1. Each of the 88 individuals are perceived from the information stream.

2. The program snapped the photo of the obscure individual.

3. The acknowledgment time per object was 480 milliseconds.

Conclusion

The proposed new calculation depends on the joint use of the Viola — Jones strategy, wavelet
change for face acknowledgment in pictures and video groupings progressively. A program has
been built up that executes the proposed calculation for face acknowledgment in pictures and video
arrangements progressively in Python. Examination of the aftereffects of PC tests permits us to talk
about the effective activity of the made calculation and program in face acknowledgment. This arti-
cle gives a depiction and consequences of the created face acknowledgment program, which has the
accompanying highlights:

1. A high level of distinguishing proof.

2. The absence of impact of components, for example, concealing the upper aspect of the face
(haircut, headgear), eyes (glasses, except for sun glasses) and head tilt.

3. The ideal opportunity for perceiving an individual is (in the pre-owned programming bundle)
480 milliseconds for a base of 88 individuals.

4. To decide the focuses in the Viola — Jones calculation, the shading qualities of the face are
not exceptionally basic.

5. The made programming bundle executes amendment of picture splendor and differentiation
to build acknowledgment exactness.

Further regions of examination ought to be coordinated to:

- improved acknowledgment, considering the pivot and tilt of the head,

- compensation for the impacts of brilliance and difference;

- determination of the ideal number of key face boundaries.
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Among all idea about affirmation procedures, the most abstract and promising are model strat-
egies. Exhibiting license you to totally reflect reality and sensibly requires high resource costs and
computational execution. Taking into account the material considered in this article, the going with
closures can be drawn:

1) The Viola-Jones estimation is sensational for use dynamically structures due to the simplici-
ty of the thing acknowledgment movement;

2) The idea of article acknowledgment vehemently depends upon the system and nature of clas-
sifier planning; in like way, for the correct portrayal it is basic to make the correct classifier.
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Jlaypa MyxamanueBa, Aiiman MoJizaryJjiosa
Tysranbl TaHYAbIH OipikKeH Jici

Anparna. Kazipri ke3zie TyJiFaHbl TaHy OMOMETPUSIHBIH MaHBI3/Abl KETICTIKTEPiHIH Oipi OOJIBIN
TaObUIAAbI, OJ aJaMHBIH (DU3HOJIOTHSUIBIK cHUIaTTamManapbl OOMBIHINA alrOpUTMIEPIi KOJIJaHyFa
MYMKIHAIK Oepeni. BeTTi TaHyABIH KOJIAaHBICTAFbl OMICTEPIH 3€PTTEY JKOHE Talay YCHIHBUIFAH
ONICTEPiH OpPKANHCBHICBIHBIH JKaFbIMJIbI JKOHE KAaFbIMCBI3 JKAKTapbhlH TaHyFa KOMEKTecelll, COHbIH
HETi31He YITiHI TaHYIBIH THIMII omici xacamaasl. Ockl MakajdaHbIH Heri3ri maescsl — OpenCV
MaMaHJaHJIBIPbUIFAaH KOpy KiTalmxaHachlH jkoHe Buoma-/KOHCTHI ecenTeyzl KOJAaHa OTBIPHIIL,
TYJIFaHbl TaHYAbIH LIOFBIPJIAHJIBIPBUIFAH TEXHUKACBIH JKETUIIPY, OHBIH KeMeriMeH OeliHe
aFbIHBIHBIH O€T oMmeTiHiH KelOip 68 HykTenepimeH Oaitnanbicta Oonaabl. COHBIMEH Katap Oer
KYpBUIBIMBIH ©HIMJII aHBIKTAy YIUIH KECKIH albIpMAlIbUIBIFBIH TaOWFH TYpAe e3repTy YLIiH
ecernreyiep KapacThlpbliajibl. ATaFaH XYMbICTa OOBEKTIHI TaHy camachlH JKaKCapTyFa, >KaJFaH
pacTay JOpeKeCiH TOMEHJETyre, >KIKTEYIIITI MalblHAayFa >KOHE KECKIHAl OHIEyre YyaKbITThI
KBICKapTyFa MYMKIHJIIK TY/IBI.

Tyiiinai ce3aep: TYIFaHbl TaHy, UKEM/I1 KOHTYpJap, TYJIFajblK aCHMMETpPHSI, TYCT1 TY3€Ty
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Jlaypa MyxamagueBa, Aiiman MoJigaryJioBa
KomOuHMpoBaHHBII MeTO paclio3HaABaHMS JIUIA

AnHoTanus. B HacTosiee Bpems: pacro3HaBaHHUE JUIA - OAHO M3 BOXHEHIIMX JTOCTHKEHUI
OroMeTpHUH, KOTOPOE MO3BOJISIET C TIOMOIIIBIO aJITOPUTMOB ONPEIENATh XapaKTep YelIoBeKa 1o ero
(DU3HONIOTMYECKUM XapakTepucTukaMm. MccaenoBanre u aHalu3 CyIIECTBYIONUX METOJIOB JIs pac-
[T03HABAHUS JIML[ TIOMOTAaeT Pacro3HAaTh MOJOXKHUTEIbHbIE U OTPULIATEIIbHBIE ACHEKThl KaXJ0ro U3
MIPEIOCTABIICHHBIX METOJIOB, HA OCHOBE 4ero co3maercs 3((EeKTHBHBIA METOJI paclio3HaBaHUs 00-
pazoB. OyHIaMEHTAILHON WJIee JAHHOW CTAaThbM SIBJISIETCS YIY4YIlIEHHE KOHCOJUIUPOBAHHOMN TEX-
HUKH PaCcTiO3HABAHMUS JIUI] C UCTIOJIB30BaHUEM OMOIMOTEKH CeMaTu3npoBanHoro 3peHus OpenCV
1 BbluMclieHus Buosbl-/[’)koHCa, ¢ MOMOILIBIO KOTOPOrO JIMLIO M3 BUIEO-IIOTOKA COOTHOCHUTCS C
onpeneaeHHbIMU 68 ToukaMu Jiuiia. [JJonoJHUTEIbHO pacCMaTPUBACTCSL pacueT JJisi €CTECTBEHHOTO
W3MEHEHHUS pazIuuus U300pa’keHusi, YTOObl MPOAYKTHUBHO HUJEHTU(UUIUPOBATH CTPYKTYpPY JIHIIA.
Kpome Toro, B paboTe ynanoch MOBBICHTH Ka4eCTBO paclio3HaBaHWS OOBEKTOB, CHU3UThH CTCIICHBb
JI0’)KHOTO TOJTBEPKJIEHUS, COKPATUTh BpeMs MOATOTOBKH KiaccuduKaTtopa U o0paboTku M300pa-
YKEHHSL.

KitoueBble ciioBa: pacmo3HaBaHHE JIHI, TMOKHE KOHTYPBI, aCUMMETPHS JUIA, KOPPEKIIHS
LIBETA.
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AN APPLICATION OF EXPLORATORY DATA ANALYSIS FOR EVALUATING FOOT-
BALL TEAM PERFORMANCE

Abstract. The following article provides information on the usefulness of exploratory data analysis in
identifying similar patterns and anomalies of how a football team performs throughout the whole season.
This paper presents in-depth look on popular, controversial hypothesis while also describing a hidden shift
in play-style of certain football squads, and what results have those teams achieved in accordance with data
gathered by sports analytics web-resource.

Key words: exploratory data analysis, football team performance, expected goals metric, football statis-
tics

Introduction
Machine learning [1] is the science of computer algorithms which provide the capability to
learn information from the given datasets without considering predetermined equations. Nowadays
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one of the rapidly developing areas of machine learning is a predictive analytics, which can be fur-
ther applied in scientific, industrial and business spheres along with sport domain.

However, it must be mentioned that each machine learning project, whether it is related to
business domain or sports, usually requires one, yet important step before a data analyst starts to
work with machine learning model. This step is called an exploratory data analysis (EDA) [2],
which serves as an approach for visualizing, summarizing and comprehensively describing the cru-
cial characteristics of the dataset. EDA provides means and tools for finding hidden insights and
anomalies, while also transforming the given data in a way such that it could fit in future stages of
building the machine learning model. Due to large set of available visuals such as charts, graphs,
plots and heat-maps, EDA is ideally suited for investigating large sport datasets.

It is widely believed by many football enthusiasts that the strongest English squads from Prem-
ier League (also known as EPL) Big 5 have started to dramatically over-perform [3] in their home
league, which plenty of fans connect to a smooth drop of other clubs’ quality of play. Furthermore,
2 statements related to the proposed issue have been identified:

1) Squads from TOP5 EPL from year to year demonstrate a sharp increase of quantitative gap
between strong football clubs and middle tier/outsiders. Thus, TOP5 EPL teams seem to over-
perform frequently starting from season 2014/15;

2) Squads from the remaining TOP15 EPL are either existing in the middle of the table or
compete with 2 random teams at w orst in order to not be relegated to the EFL Championship. In
other words, middle tier/outsiders experience a dramatic under-performance [3].

Consequently, the goal of this article is to find out whether the level of best football teams in
England has increased significantly, or the average level of middle and low tier English football
clubs is not enough to constantly compete with stronger squads.

In order to prove or disprove the statements mentioned above Microsoft Power Bl Desktop ap-
plication was chosen, because it lets a user to clean, build and shape visuals on the basis of multiple
data sources. There are many types of visualizations presented in Power Bl Desktop and most of
them are ideally suited for exploratory data analysis, since visualization graphically represents the
information from the dataset. Moreover, Power Bl Desktop provides an opportunity to create a col-
lection of visualizations in a single file called a report.

Data analysis and exploration

First of all, the dataset created by Kaggle user Sergi Lehkyi named “Football Data: Expected
Goals and Other Metrics” was selected, which consists of detailed information about Top European
Leagues advanced statistics starting from season 2014/15 till 2018/19. In order to implement the
dataset Sergi has scrapped available summary information from the web-site https://understat.com/
[4] to precisely look at performance of all football squads in numbers. Currently the dataset contains
an overall statistics by the end of each season for 6 UEFA Football leagues such as La Liga, English
Premier League, Bundesliga, Serie A, Ligue 1 and Russian Football Premier League.

The line graph below shows information about a difference in scored and expected goals sorted
by football squads. Quadratic blocks on the right side of the graph demonstrate an amount of
matches completed by the end of season. It is worth to mention that expected goals metric [5] serves
for measuring a quality of how certain football team has been performing throughout a season.
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Comparison of points earned/expected points by end of season
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Figure 1 — Comparison of scored and expected goals by football squads in season 2016/17

Looking attentively into the goal scored/expected goals graph of various time periods there is
no doubt that in terms of amount of given parameters there are very few cases, which can be charac-
terized as an obvious over-performance. For the 5 year period only Tottenham from London and
Liverpool from Merseyside have presented a stable yet not always sharp over-performance in com-
parison with other clubs.

For example, in seasons 2014 and 2015 The Spurs goal difference [6] rate hasn’t exceeded 5,61
goals. After that there was a dramatic increase in the difference rate, which had tripled and by the
end of the season 2016 it has increased approximately up to 16 goals, which is actually one of the
most significant goal differentials within 5 year period. It must be mentioned that Tottenham pre-
sented no over-performance signs in next seasons, which might be an indication of players’ tired-
ness after outstanding performance in 2016. 2 years later Tottenham at best only scored 5 more
goals than it was predicted by expected goals metric.

Some may also highlight Liverpool, which has been performing good enough to reach high po-
sitions in the Premier League. However, it is worth to note only seasons 2015 and 2016, at which
The Reds scored 8,63 and 11,37 goals respectively. Such difference in amount of scored and ex-
pected goals is anomaly, yet the rate of Liverpool is not as significant as in case of London squad.

On top of that, it is important to mention that outstanding work on the field can be measured
not only by the difference in expected goals and real scored ones, but considering PPDA [7] coeffi-
cient as well. To be precise, PPDA index shows the willingness of a particular squad to engage in
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pressure on enemy’s half. The less PPDA index is, the more aggressively does a certain team play.
For instance, let’s take a look on a PPDA rate for a season 2017/18.
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Figure 2 — PPDA indices for different EPL teams in season 2018/19

The lowest PPDA rates belong to Man City, Arsenal and Tottenham squads. Citizens’ numbers
are quite impressive, because City players only allow ~6-7 passes on the opposition half, before
they attempt a defensive move. By contrast, Tottenham players allow to do 1 more pass (their index
is 8,05) and then Spurs trigger the pressure in order to counter-attack their opponent. Arsenal is only
slightly worse than these 2 pressure leaders, having PPDA index of 9,58 that is still a great result in
comparison with PPDA rates of other EPL squads.

An overall recession of pressure intensity between 2014/15 and 2018/19 seasons is shown on
Figure 3 below.
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Scored/missed goals and PPDA index
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Figure 3 — PPDA index has increased between 2014 and 2018, which only means that professional football clubs are
shifting away from high intensity pressure on the field and might concentrate on improvements and innovations (like
engaging in pressure by trigger [10]).

Along with PPDA coefficient, there is also a DC metric [8] to measure team performance. DC
(also known as “deep passes completed”) is a quality metric that shows the proficiency of certain
team in positional attacking. The higher DC rate, the better team X performs in terms of delivering
the ball into opponent's penalty area. For instance, Liverpool has DC index of 431, which means
LFC players, while having fewer passes in penalty area of opponents, have scored only 6 goals less
than 18/19 EPL champion Manchester City, who made 582 passes at the same conditions.

It would be unfair not to mention how statistically awesome has been Tottenham between 2014
and 2018 years. For instance, in 2018 Tottenham was only allowed to make 270 passes within 18
yards for a goal, and Spurs scored 67 goals by the end of 18/19 season. Considering Arsenal FC, it
is understood that Gunners made 130 passes more than Tottenham players did, but only scored 73
(M) goals. The difference is only 6 goals. Spurs undoubtedly had shockingly incredible rate of suc-
cessfully executed scoring moments. These aspects of brilliant play by Tottenham originate general-
ly from seasons 2014/15 and 2015/16, at which Spurs also haven’t had much of passes allowed by
opponents, but still gained their position in EPL Top-club list, thanks to great usage of scoring mo-
ments.
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DC metric to show # of passes allowed by X-team’s opponent within his penalty area
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Figure 4 — Spurs scored 69 goals being limited only to 255 passes before opponent attempts defensive action. By con-
trast, Manchester City scored 71 but required 379 passes within penalty area (18-meters).

A stable over-performance of Tottenham actually has its roots in the ability of a squad to effec-
tively use scoring chances with less effort in terms of amount of passes required.
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Figure 5 — Tottenham card showing an increase in PPDA rate (it indicates that Spurs’ pressure intensity has been re-
duced slightly) and a noticeable rise of missed goals

Another method of identifying under-performing or over-performing squads is visualizing the
difference between actual points earned by certain team and expected points [9].
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Table 1 — The only squads that are mentioned are the ones that have actual and expected
points differential more than 6. These teams can be considered as playing too well

Season Squad True PTS Expected PTS PD
Chelsea 87 75,32 11,68
2014 (3) MU 70 63,03 6,97
Swansea 56 43,32 12,68
Leicester 81 68,94 12,06
2015 (3) MU 66 56,44 9,56
West Ham 62 49,8 12,2
Chelsea 93 75,74 17,26
Tottenham 86 75,37 10,63
2016 (4) Liverpool 76 69,83 6,17
Arsenal 75 62,12 12,88
MC 100 91,09 8,91
2017 (3) MU 81 62,33 18,67
Burnley 54 41 13
MC 98 90,64 7,36
Liverpool 97 83,45 13,55
2018 (5) Tottenham 71 61,44 9,56
Arsenal 70 58,97 11,03
West Ham 52 43,72 8,28

In fact, multiple clubs in EPL have a tendency to earn more points than other opponents. No-
ticeable signs of over-performance were spotted in case of Chelsea FC at seasons 2014 and 2016,
but the squad’s results have returned to a normal state (at least on the end of 2018/19).

Liverpool FC’s difference between earned points and expected ones also became larger (from
6,17 in 2016 to 13,55 in 2018). Consequently, slight gap increase, which started in 2016, by the end
of 2018 became much larger, indicating that Liverpool is either pretty luck squad or the team has
been shifted towards team spirit and “last-minute” victories.

The most frequent cases in that comparison are West Ham — The Irons, and Manchester United.
Despite having “one-time” clubs such as Swansea in 2014 and Burnley in 2017, a solid squad from
London demonstrates the best results among middle tier/outsider teams in EPL. For instance, in
2015 The Irons have earned 12 points more than the model has predicted them to obtain. In 2018
the rate has reduced to 8.28 point gap.

On the other hand, Manchester United showed an undeniable upward trend. For example, in
2014 their PD rate was at 6,97 (almost 7) points. In the next year it increased on 2 and 2017 differ-
ence between expected/actual points achieved 18,67. This is the biggest gap for 5-year period
among all clubs in EPL.

Overall, only 3 three clubs from EPL Big 5 presented very solid results in terms of over-
performance by earned points. Those are Liverpool (hardly could be called a top-club considering
later 2010s), Manchester United and Tottenham.

Expected points metric is more centered on showing the real difference between predicted val-
ues and final amount of points earned by EPL teams at the end of particular season. An example
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below comprehensively describes which squads are doing too well, which ones have normal per-
forming and which are seriously under-performing.

XPTS and actual points comparison within a single season
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Figure 6 — Bar graph indicates MC, MU, Burnley and West Ham as the over-performing ones (earned points are paint-
ed in green), while teams such as Crystal Palace, (partially) Leicester, Everton and West Bromwich Albion obtained
less points than expected points metric predicted them to

Conclusion

To sum up all the given information, it is clearly seen that the first statement is only partially
true for very few top-clubs (like Tottenham and Manchester United), which tend to over-perform
more frequently and obtain more points respectively.

However, not only TOP5 EPL teams, but also middle tier and even some of outsiders showed
that tendency for performing way better than expected is not fully dependant on whether the club is
top tier team or not.

The second statement “15 teams outside of Big 5 seem to under-perform for the last years” is
disproved, because in case of comparison of parameters like goals, points, pressure and positional
attacking, some squads from the bottom of English Premier League demonstrate a wide gap be-
tween predicted and real values. For example, West Ham among all middle-tier clubs in England
showed the greatest gaps on comparative graphs. Other similar clubs and outsiders while presenting
slight over-performing rates, still prove that even a low tier squad may showcase pretty solid results
in the long run.
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SOLVING EMOTION CLASSIFICATION PROBLEM USING DEEP LEARNING

Abstract: Speech emotion classification is one of the most interesting and complicated problems in to-
day’s world. One of the main obstacles to this task is that emotions are subjective and difficult to capture. In
this paper, we proposed deep learning methods that solve emotion classification problems based on audio
streams. Three methods are propagated and compared throughout the paper. Within the first method a Mul-
tilayer Perceptron model was built. A second method shows decreased accuracy building Long Short Term
Memory models. Finally, the third method that reached the best accuracy among others is convolutional
neural network models. A speech corpus consisting of acted and spontaneous emotion samples in English
language is described in detail. This dataset was tested and trained using these proposed methods. The CNN
model for our emotion classification problem achieved a validation accuracy of 70%.

Key words: Speech emotion recognition, convolutional neural network, deep neural network, long
short-term memory, multilayer perceptron.

Introduction

Deep neural networks are quickly becoming a fundamental component of high performance
speech recognition systems. Deep neural network (DNN) acoustic models perform substantially bet-
ter than the Gaussian mixture models (GMMs) typically used in large vocabulary continuous speech
recognition (LVCSR)[1].

Emotions are a tool for expressing an opinion, an existing situation or one's psychological state.
Some of the emotions include negative, positive, neutral, static, dynamic and can be used as input to
the human-computer interaction system for accurate recognition. The importance of automatic
recognition of emotions in human speech has increased with the growing role of oral language in-
terfaces in this area to make them more effective.

The most commonly used acoustic features in the literature are LPC features, prosody features
like pitch, intensity and speaking rate. Although it seems easy for a human to detect the emotional
classes of an audio signal, researchers have shown an average score of identifying different emo-
tional classes such as neutral, surprise, happiness, sadness and anger. Emotion recognition is one of
the fundamental aspects to build a man—machine environment that provides the theoretical and ex-
perimental basis of the right choice of emotional signal for understanding and expression of emo-
tion. Emotional expressions are continuous because the expression varies smoothly as the expres-
sion is changed. The variability of expression can be represented as amplitude, frequency and other
parameters. But the emotional state is important in communication between humans and has to be
recognised properly [2].

In this paper we explore various deep learning based architectures to get the best individual de-
tection accuracy from each of the different modes. Our work consists of Long Short Term Memory
networks, Convolution Neural Networks, fully connected Multi-Layer Perceptrons and we comple-
ment them using techniques such as Dropout, adaptive optimizers such as Adam and pre trained
word-embedding models.

The paper is structured as follows. Section 1 introduces the importance of this work. Section 2
represents the related literature. We discussed the work background and related work of the deep
learning and conventional methods. The proposed methods have been explained in Section 3. Sec-
tion 4 discusses the evaluation criteria and the results. Finally, Section 5 concludes the work.
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Relation to prior work

Speech emotion recognition is a challenging task due to its complexity of emotional expres-
sions. Researchers have developed various methods for speech emotion recognition based on tradi-
tional methods and deep learning techniques. Recent studies have shown that deep neural networks
(DNNSs) perform significantly better than shallow networks and Gaussian mixture models (GMMs)
on large vocabulary speech recognition tasks [3].

In particular, a global statistics framework of an utterance is classified by Gaussian mixture
models using derived features of the raw pitch and energy contour of the speech signal and hidden
Markov model-based speech emotion recognition considering several states using low-level instan-
taneous features instead of global statistics were proposed as traditional methods [4].

Recently, deep learning methods have been evolving rapidly. The SER system using RNNs
with an efficient learning approach was proposed in [5], which takes into account the long-range
context effect and the uncertainty of emotional label expressions.

Convolutional Neural Networks have been performed for speech emotion recognition in many
researches [6-8]. From [8] , we learnt a CNN-based SER method that learns salient features of SER
using semi-CNNs.

In this paper, we propose the comparison of models like MLP, LSTM, CNN models for emo-
tion classification problems. Then we applied the given methods using the RAVDESS speech da-
taset, and the classification results were tested to be better than traditional methods.

Algorithm details

a. Algorithm overview - MLP

We built a Multilayer Perceptron model, LSTM model and CNN models. The MLP and LSTM
were not suitable as it gave us low accuracy. As our project is a classification problem where we
categorize the different emotions, CNN worked best for us. The MLP model formulation:

1. The relu, sigmoid and softmax are used as activation functions in the layer network.

2. As a loss function we used the categorical cross entropy loss between the labels and predic-
tions.

3. As an optimization algorithm we used Adam or Adaptive Moment Optimization algorithms
that combined the heuristics of both Momentum and RMSProp optimizations.
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Figure 1: Representation of loss function for MLP model.

b. Algorithm overview - LSTM
The LSTM model had the lowest training accuracy of around 15% with 5 layers. The LSTM
model formulation:
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1. The softmax and tanh are used as activation functions in the layer network.
2. Stochastic gradient descent algorithm is used to adjust the weights of corresponding layers.
3. As a loss function we used the categorical cross entropy loss between the labels and predic-

tions.
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Figure 2: Representation of loss function for LSTM model.

c. Algorithm overview - CNN

CNN model was the best for our classification problem. After training numerous models we got
the best validation accuracy of 70% with 18 layers, relu and softmax activation function. The CNN
model formulation:

1. The softmax and relu are used as activation functions in the layer network.

2. Stochastic gradient descent algorithm is used to adjust the weights of corresponding layers.

3. Root Mean Square Propagation (RMSProp) algorithm is used in the hidden layer to compute
the derivatives of weights.

model accuracy

101 — train
test
0.8 -
o)
© 06
-
(=]
B
04
0.2
0 200 400 600 800 1000

epoch

Figure 3: Representation of loss function for CNN model.
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d. Feature extraction

The first step in speech recognition system is to extract features i.e. identify the components of
the audio signal that are good for identifying the linguistic content and discarding all the other stuff
which carries information like background noise, emotion. The shape of the vocal tract manifests
itself in the envelope of the short time power spectrum, and the Mel Frequency Cepstral Coefficient
accurately represents this envelope.

Firstly, we frame the input signal into short frames, then the periodogram estimate of the power
spectrum for each frame was calculated. Next step is to apply the mel filterbank to the power spec-
tra and sum the energy in each filter. Once we have the filterbank energies, we take the logarithm of
them. This is also motivated by human hearing: we don't hear loudness on a linear scale. Generally
to double the perceived volume of a sound we need to put 8 times as much energy into it. This
means that large variations in energy may not sound all that different if the sound is loud to begin
with. This compression operation makes our features match more closely what humans actually
hear. The final step is to compute the DCT of the log filterbank energies. There are 2 main reasons
this is performed. Because our filterbanks are all overlapping, the filterbank energies are quite cor-
related with each other. The DCT decorrelates the energies which means diagonal covariance matri-
ces can be used to model the features in e.g. a HMM classifier.

We have 5 different emotions in our dataset (Calm, Happy, Sad, Angry, Fearful).We also sep-
arated out the females and males' voices by using the identifiers provided in the website. This was
because as an experiment we found out that separating male and female voices increased by 15%. It
could be because the pitch of the voice was affecting the results.

Experimental results

a. Algorithm evaluation

As the main evaluation metric we used accuracy score, which was around 25% for multilayer
perceptron. To further enhance the recognition accuracy of the proposed solution, we tried to build
an LSTM layer, which in turn showed the lowest training accuracy of around 15%. Finally, the
convolutional neural network model was the best for our classification problem. After training nu-
merous models we got the best validation accuracy of 70%. As a result, the CNN model was the
best for our classification problem.

b. Experimental setting

The Ryerson Audio-Visual Database of Emotional Speech and Song (RAVDESS) contains
7356 files (total size: 24.8 GB). The database contains 24 professional actors (12 female, 12 male),
vocalizing two lexically-matched statements in a neutral North American accent. Speech includes
calm, happy, sad, angry, fearful, surprise, and disgust expressions, and songs contain calm, happy,
sad, angry, and fearful emotions. Each expression is produced at two levels of emotional intensity
(normal, strong), with an additional neutral expression. All conditions are available in three modali-
ty formats: Audio-only (16bit, 48kHz .wav), Audio-Video (720p H.264, AAC 48kHz, .mp4), and
Video-only (no sound).

. Results

After building different models, we have found our best CNN model for our emotion classifica-
tion problem. We achieved a validation accuracy of 70% with our existing model. Our model could
perform better if we have more data to work on. What’s more surprising is that the model per-
formed excellent when distinguishing between a males and female voice. We can also see above
how the model predicted against the actual values.

Conclusion

This audio-based emotion recognition task is difficult due to the fact that emotions are a subjec-
tive concept and are difficult to classify even for a human. As a result, the field of speech emotion
recognition is still a challenging problem. In this paper, we proposed the CNN based network with-
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out using any traditional hand-crafted features to classify emotional speech. For SER, we performed
CNNs feature extraction architecture. Moreover, we investigated the classification result by com-
paring with the basic CNN, LSTM and MLP based emotion recognition results. We verified that
CNN-based networks show better results. This comparison of results provides a baseline for future
research, and we expect that it can give a better result when using more concatenated CNNSs. In fu-
ture, we are planning to study the audio based multimodal emotion recognition task.
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CapcembaeB A.A., Toaranb6aeBa I'.A., /I:xanbioexoBa C.T.
Pemenne 3agauun kiaaccu(pMKanUM 3IMOLHUI € IOMOLIBIO ITy00KOr0 00y4eHUs

AnHoTanus. Knaccudukanus peueBbIx IMOLMH - 0/1HA U3 CaMbIX HHTEPECHBIX U CIOXKHBIX 3a-
Jlad B coBpeMeHHOM Mupe. OHMM M3 OCHOBHBIX MPEMSITCTBUM Ha MyTH K 3TOM 3ajaue sBIsSETCS TO,
YTO HMOLUHU CYOBEKTUBHBI U UX TPYIHO YJIOBUTH. B 3T0il cTaThe mpeiokeHbl METOAbI INTy00KOTro
00y4eHHs, KOTOpbIE PEIIaloT 3aJauu Kiaccu(PUKaIMi SMOLIMKA Ha OCHOBE ayAHOIIOTOKOB. B craThe
pacIpoOCTPaHSIOTCS M CPaBHUBAIOTCS TPU MeTosa. B pamkax mepBoro Meroja ObuIa MocTpoeHa Mo-
JIelIb MHOTOCJIOWHOIO MepCenTpoHa. BTOpOoil METOI MOKA3bIBAET CHUKEHUE TOYHOCTH MOCTPOEHUS
MOJEJIEH OJITOCPOYHOM KPaTKOCPOYHOM mamsATu. HakoHew, TpeTwil METOX, JOCTUIIIUH JIydIlen
TOYHOCTH CPEAH APYrUX - 3TO MOJIENIH CBEPTOUHBIX HEHpOHHBIX ceTell. [logpobHo onucan peyeBoit
KOPITYC, COCTOSIIIMN M3 00pa3IoB pa3bIrpbIBAEMBIX U CIIOHTAHHBIX AMOIUI HA aHTIUICKOM SI3BIKE.
OToT Ha0Op JaHHBIX OBLI MPOTECTUPOBAH U OOYYEH C UCIOJIB30BAHUEM MPEUIOKEHHBIX METOIOB.
Mozens CNN 1t Hameit mpo6iaeMbl Kilaccu(pUKauy MO JOCTUIIA TOYHOCTH MOATBEPKICHUS
70%.

KiroueBble c10Ba: pacrio3HaBaHUE PEUYEBBIX IMOIMI, CBEpTOUHAS HEHPOHHASI CETh, ITyOOKas
HEHPOHHAs CETh, TOJITOBPEMEHHAsI KPATKOCPOYHAS MaMATh, MHOTOCIIOWHBIN NEPLENTPOH.
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CapcembaeB A.A., Toaranb6aeBa I'.A., IsxanbioexoBa C.T.
IMOUHUAJIBIK KJIacCH(PUKALMSA MICeJIeJIePiH TepeH OKbITY apKbLIbI LIENTy

Anparna. Ceilley SMOLMACBIH JKIKTE€Y — Ka3ipri ajeMJeri €H KbI3BIKThI JKOHE KypAewi
MacenenepiH 0ipi. by tarceipMaHbIH 6acThl Keaepriiepiniy 0ipi — SMoIMsIap CyObEKTHUBTI )KOHE
onapbl TaHy KUbIH. OCBI KYMBICTA 013 ayAHO HETi31H/Ie IMOLMUSIHBI KIKTEy MOCENEIepPiH MICIIETIH
TEPeH OKBITY ONICTEpiH YCBHIHABIK. AJ €HIl JKYMbICTa YII OIC KapacTbIpbUIaJbl HKOHE
canbICTRIpbUTABL. bipinmii oxic menOepinae ke Kadartel [lepuentpon moaeni Kypsuiabl. Exinmi
omic y3aK Mep3iMIi Kaa MOJICNbACPIHIH Taairi ToemeHaeyin kepcereai. CoHbIMEH OacKalapablH
apachlHAa €H KAKChl JONIIKKE KETKeH YIIHII 9Jic — Oy KYUKEIIK JKYHeHIH KOHBOJIOLUSIIBIK
MOJEIbIepl. AFBUIIIBIH TITIHETT OPEKET €TYII KoHE CIIOHTAH Il AMOIKSUIAP YJIT1IJIEPIHEH TYpPaThIH
COlJIey KOPIYCHI ErKEH-TEerKeili curnaTTaiFad. ATalFaH JepeKTep 0a3achl OChI YCHIHBUIFaH
OMICTEPIIH KOMETIMEH TEKCEpUIilN, OKBITHUIALL. bi3MiH AMOIMsAHBI XikTey Moceneci ymrH CNN
mozeni 70% MommiKKe KO KETKi3/Ii.

Tyiinai ce3mep: ceilniey SMOLMSCHIH TaHy, KOHBOJIOIMSUIBIK JKYHKE XKyieci, TepeH KyHke
KYHeci, y3aK Mep3iMJIi ecTe cakray, Kem KabaTThl MepuenTpoH
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OBJECT TRACKING

Abstract. Moving object tracking is very useful in many computer vision applications. The most famous
examples are surveillance systems in crowded public places, traffic control systems, motion capture systems
for electronic games, applications for human-computer interaction, and many others. Recently, a large num-
ber of approaches have been proposed for tracking objects. However, no algorithm has yet been developed
that would cope with all the existing problems of object tracking. This article aims to analyze the existing
problems, as well as consider ways to solve them.

Key words: object detection, object tracking, background subtraction, image subtraction, optical flow,
speeded-up robust features.

Introduction

Object tracking is one of the most researchable topics in computer vision today, with interest
increasing dramatically over the last few decades. This demand has been due to the rapid develop-
ment of information technologies, the availability of high-quality, low-cost cameras, and the in-
creased need for tracking applications in various fields such as traffic monitoring, human- computer
interaction, surveillance and medical imaging. Reliable detection and tracking of an object in a vid-
eo remains an open research problem even after several years of study in this field. In spite of sig-
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nificant progress made in recent years, it still remains a very challenging problem. The problems
with existing tracking algorithms are due to a number of factors such as illumination changes, back-
ground noise and occlusion. There is no single tracking algorithm that can cope with all the chal-
lenges. Therefore, this research field, particularly designing a robust tracking approach, is becoming
a very attractive research area.

In general, object tracking is very closely related to object detection in computer vision. In or-
der to track an object, first the object should be accurately detected in a single image that represents
a snapshot of the scene. Continually detecting objects in different frames of a video taken over time
allows us to track an object in consecutive frames, a set of which is known as a video.

A number of tracking approaches and methodologies have been proposed over the last few dec-
ades. Well-known examples are background subtraction, image subtraction (also known as temporal
differencing), optical flow and some statistical approaches. They all have shortcomings depending
on the complexity of images, which do not allow them to be a reliable method of object detection.
For example, a background subtraction method is inefficient for dynamic (changing) backgrounds
and temporal differencing fails to detect stopped objects.

Object Detection and Tracking

Accurate detection of regions that correspond to moving objects in a video scene is one of the
key tasks in many computer vision applications today. The difficulty of this task is mainly due to
continuous changes in natural video scenes such as occlusion, cluttering, illumination changes and
others presented in the last section.

The term object detection means the verification of the presence of an object in image sequenc-
es extracted from a video. Object detection is the first basic step for most computer vision applica-
tions, providing important information, specifically where an object is located in the image, which
can be used to make further analysis easier.

Continuously detecting objects in a sequence of frames allows us to track their motion in a sce-
ne. Tracking an object over time is one of the essential challenges in video processing. Morris [7]
defines object tracking as “following the object’s position as it moves in front of us”. It means that
the idea of object tracking is to analyse video frames and find the location of moving objects in eve-
ry single video frame.

However, Bansal and Mullur [1] argue that the object tracking problem is not merely following
the object position but also estimating other relevant information like trajectory, shape, size and
number of moving objects in an image sequence. In general, definitions may differ based on the ap-
plication context.

The tracking task, in general, can be performed by processing video frames either separately or
jointly. In the case of independent processing, an object tracking process usually consists of two
main stages. It starts with detecting objects in a single video frame and then moves to the next stage
where the moving object region is labelled in an image. This two-stage process is repeated recur-
sively in a loop as demonstrated in Figure 1.

Start || Detect 2 Follow J i
o : : 31 Finisl
video object | object Inish

loop

Figure 1 - Object tracking algorithm general framework

However, this approach does not include temporal information of the object’s previous posi-
tions since each frame is processed independently. Consequently, the approach cannot be used in
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applications such as behaviour detection, motion recovery or position estimation. For these kinds of
system, there is a joint processing approach.

In the case of joint processing, object motion is estimated by continually updating the object
position and using location information from previous frames. In order to make a tracking algorithm
more robust and accurate, it is desirable to keep the object’s position over time, for example as
shown in Table 1.

Table 1 - Object position over time

Time 1 2 3 4 5 6 7 8 9
X 1 2 4 4 6 7 9 10 12
y 1 3 4 6 7 7 4 2 5

To simplify the visual perception of object movement, the coordinate numbers in Table 1 can
be illustrated in a two-dimensional coordinate system by a curve connecting the object’s position in
a scene over time (Figure 2).

Moving object trajectory
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0 2 4 6 8 10 12 14

Figure 2 - Moving object trajectory visualisation

The stored information is used to estimate the object’s next position and then compared with
the actually detected one. A very interesting example has been found in the work of Ho & Lou [4].
According to them, after accurately recording a moving person’s motion, we can modify the motion
record to get different motions using a rendering process. For instance, this feature can be useful in
the cinematography industry to produce motion sequences that an actor does not wish to do.

However, object tracking has many other applications used in various fields. The next section
discusses the most useful and important ones.

Applications of Moving Object Detection and Tracking

Notable examples of object tracking are the following:

e Security and surveillance systems. These applications are used for tracking suspicious ob-
jects, as well as monitoring security sensitive areas such as cash offices, public areas, supermarkets
and national borders.

e Robot control systems. The main goal of such systems is to create more human-like “brains”
in robots, forcing them to act like a human by real-time processing of captured images from a ro-
bot’s camera.
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e Applications used in sports are valuable, for example, in understanding the manner of an
athlete’s motion and further improving his or her performance.

e Traffic management systems. The key element of any traffic management system is the ac-
tual information obtained from the monitoring cameras on highways. The system processes that in-
formation and provides accurate measurements for intersection and speed control, traffic light con-
trol, vehicle counting etc.

Moving Object Detection Approaches

This section discusses the results of a study of three well-known and widely used approaches:
background subtraction, image subtraction and optical flow. The penultimate section describes the
SURF algorithm.

Background Subtraction

Background subtraction is a well-known approach for detecting moving objects in static scene
videos. The basic idea of background subtraction is to detect moving object regions by subtracting
the current frame from a reference frame, also called a “background model” or “background im-
age”, and thresholding the resulting image to obtain the moving objects’ regions. In this case,
thresholding means checking the results of pixel-by-pixel subtraction against some threshold value:
if it is above this value, the pixel is classified as foreground. The overall process is illustrated in
Figure 3.

currentframe

THRESHOLD
T

foreground mask

|
0-0- W

Figure 3 - Background subtraction scheme

Background subtraction techniques perform quite well on most video scenes, even with stopped
objects. However, they are usually sensitive to a dynamic background or sudden illumination
changes.

Image Subtraction

Image subtraction, often called “temporal differencing”, is a simple and effective way of de-
tecting changes in a pair of images. The method has been proposed to solve the problem of dynamic
background. As stated in the previous section, if we apply a background subtraction method in situ-
ations with an unstable background, the method will fail to detect the correct moving object regions.
Image subtraction solves the problem.

The concept of the image subtraction technique is to detect moving object regions by taking
pixel-by-pixel differences of two (or more) consecutive frames. Image subtraction operates exactly
as background subtraction, except for the fact that one or more previous frames are used as a back-
ground model.

However, detecting moving objects using an image subtraction approach has two significant
problems. The first issue is the inability to detect objects that are not moving. Let us assume that a
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moving object stops its motion; subsequently, the current image and previous image(s) would be
identical after a short amount of time so no change would be detected after performing image sub-
traction. Eventually, the method would fail to detect the existing object in a scene. On the other
hand, the background subtraction approach does not face such a problem as it is indifferent to
whether an object is moving or not because the background model is always the same for a given
scene.

The second problem of image subtraction is that of producing incorrect results if an object is
moving very fast in a scene. In such cases, the result is two separate object regions (Figure 4), one
of which is a so-called “ghost object”. It comes from the previous frame(s) showing the object’s last
position.

-] )

Previous image Current image Result of image subtraction

Figure 4 - "Ghost object" example

Optical Flow

In computer vision, optical flow is a widely researched topic. The basic optical flow technique
was first described in a paper by Horn & Schunck [5]. It is one of the most influential works on this
topic since the paper describes a baseline for almost every dense flow computation algorithm.

The optical flow method can be used to detect moving objects even with a moving camera and
a dynamic background. The generic process of object detection starts from computing the motion
estimation for each pixel in an image. It then identifies the moving object by the flow in the direc-
tion of an image gradient. Some examples of moving object detection using optical flow are demon-
strated in Figure 5.
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Figure 5 - Examples of moving object detection using optical flow. Upper row: slow-extent motion;
Lower row: large-extent motion
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Above all, it can be concluded that optical flow is an effective approach, but, as Shaikh et al
[8]. reported, computationally complex. Therefore, this method cannot be used in real-time applica-
tions without having powerful software.

Speeded-Up Robust Features (SURF)

SUREF is a quite new scale- and rotation-invariant interest point detector and descriptor algo-
rithm. It approximates or even outperforms previously proposed interest point detector and de-
scriptor algorithms in terms of repeatability, distinctiveness and robustness. In computer vision, re-
peatability is usually considered as when the same keypoints are found in each frame of a video
with changing scenes. The next property is distinctiveness, when keypoints are detected at distinc-
tive locations, such as edges, corners and blob lines. The strength of these two properties defines the
robustness of the SURF algorithm as a whole.

In general, SURF follows the same ideas as the scale-invariant feature transform (SIFT) algo-
rithm by Lowe [6]. The basic idea in developing SURF was to design a high-speed interesting point
detector and descriptor algorithm, without losing the performance of state-of-the-art algorithms. In
order to achieve this aim, Bay, Tuytelaars & Van Gool [3] decided “to reduce the descriptor’s di-
mension and complexity, while keeping it sufficiently distinctive”.

Object Tracking Challenges

In general, object tracking is a challenging task. Even after several years of research in this ar-
ea, it remains an open research problem. There have not been investigated an all in one, robust,
time-efficient and accurate algorithm. Object detection and tracking is so challenging because the
real world is made up of a variety of objects, which all occlude one another and appear in different
poses. Usually, difficulties in tracking objects arise due to numerous factors which can be summa-
rised in the following list:

e Dynamic background. The scene may contain moving objects that should be classified as
background. Obvious examples include the movement of clouds, flowing rivers, the sway of tree
leaves and so on. It is quite a hard problem to distinguish such kinds of environment change from
real object movement.

e Occlusion. During tracking of objects, there may occur object-to-object or object-to-scene
occlusions. In such cases, tracked objects need to be re-identified with the visible part.

e The presence of shadows. Shadows may cause another problem for moving object region
detection since shadows move along with the moving object and might be determined as part of it.

e The speed of moving objects. It plays an important role in object tracking. Many proposed
approaches are dependent on the speed of moving objects. For example, as mentioned earlier, the
image subtraction method fails in detecting stopped or very fast moving objects, resulting in an ap-
pearance of ghost objects.

e Illumination changes. These changes undoubtedly cause problems for accurate object detec-
tion, especially when the change occurs suddenly, e.g. when switching on or off an artificial light in
a room.

e Video noise. Video signals can have different kinds of background noise, such as noises
caused by a camera sensor or lens, or a non-static illumination. It may result in erroneous labelling
of a moving object region.

e Camera jitter. Video captured by a vibrating camera is another object tracking challenge. In
such cases, the vibration magnitude should be taken into account when processing the video frame.

e The computational expense of a tracking algorithm. If an algorithm for object detection and
tracking is used in real-time applications, it needs to be fast enough to process video frames online,
thus, computationally inexpensive.
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e Camouflage. Some objects can have almost the same appearance characteristics as the back-
ground, e.g. objects that have identical colours to the background, which makes their detection dif-
ficult.

Conclusion

This article provided background knowledge on the object tracking topic and discussed brief
information on basic state-of-the-art object tracking techniques. The described techniques are back-
ground subtraction, image subtraction and optical flow. The penultimate section gave a description
of the SURF algorithm. At the last section, the challenges of object tracking processes were listed,
based on the research of existing tracking methods.
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BekremicoBa I'.Y., Aiinaoek K.B.
Hebicanabl 0akblIay

Anparna. Heicanasl 6aKbuIayabl )KBUDKBITY KOIITET€H KOMITBIOTEPIIIK KOPY KOChIMITAJIapbIHIa
eTe maiinansl. MyHAail KOChIMIIANapAblH OENriii MbIcangapbl KOIIIUTK >KUHATATBIH Kepiepe
OaxplIay JKYyHeNepiH, MeKTPOHAbl OMBbIHApFa apHaJIFaH KO3FaJIbICThl TYCIpY JKyHenepiH, TpapuKTi
Oackapy KyHenepiH, aiaM MEH KOMITBIOTEPAIH ©3apa opeKeTTecy KOChIMIIANAPBIH *KoHe OacKana-
pbIH KaMTHAbl. COHFBI KBUTIAPHI O0BEKTIIEP/l KalaFaiay TOCUIIEPIHIH KO CaHbl €HTI3UII1. ATaii-
na OOBEKTIHI KaJaranayablH OapiblK KUBIHIBIKTAPHIH KEHE allaThIH alTOPUTM i JKOKTHIH KAachI.
byn makama oObekTiIep/Ii KajgaraaayablH COJT KHBIHIBIKTAPBIH TaJJIayFa, COHIal-aK OJIAPJIbI IICTTY
KOJIAPBIH YChIHYFa OAaFbITTAJIFaH.

Tyiinai ce3gep: oObeKTIHI aHBIKTay, OOBEKTIHI Kajaranay, (POHABIK albIl TacTay, KeCKIHJ1
aIIBIT TacTay, ONTHKANBIK aFbIH, )KEJENIETUINeH CEeHIM Il MYMKIHIKTEP

BbexrembicoBa I'.Y., Aiinadek 7K.b.
OtcaexunBanne 00LEeKTOB
AnHoTanus. OTCleKMBaHUE IABUXKYIIMXCS OOBEKTOB OYEHBb IMOJIE3HO BO MHOTHX MPHUIIOXKE-
HUSX KOMIBIOTEPHOTO 3peHUs. XOpOIIO U3BECTHBIE MPUMEPHI TaKUX MPUIOKEHUN BKIFOUYAIOT CHU-
CTEeMBbl HAaOIOACHUS B MHOTOIIOJHBIX OOIIECTBEHHBIX MECTaX, CHCTEMbI 3aXBaTa IBUXKCHHS IS
AJICKTPOHHBIX WP, CHCTEMBI YNPABICHUS TOPOKHBIM JIBIKCHUEM, TIPUIOKEHUS JJI B3aUMOJCH-
CTBHSI YEJIOBEKA C KOMIIBIOTEPOM M MHOTHE Jpyrue. B mociennue rogsl OblI0 BHEAPEHO OOJIBIIOE
KOJIMYECTBO TMOAXOI0B K OTCICKUBAHUIO 00beKTOB. OTHAKO TOKA HE pa3pabdOoTaH alroOpuTM, KOTO-
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pBIi cripaBUIICS OBl CO BCEMH CYIIECTBYIOUIMMHU MTPOOJIEMaMU OTCICKUBAHHS OOBEKTOB. JTa CTAThs
NpU3BaHa MPOAHATM3UPOBATH CYIIECTBYIOIINE POOIIEMBI CIIEKEHHUS 32 OOBEKTaMH, a TaKKe Mpei-
JIOKHTDH CIIOCOOBI UX PELICHUSI.

KiioueBbie ci1oBa: oOHapykeHUE 00BEKTa, OTCICKUBAHUE O0BEKTA, BEIYUTAHHE (POHA, BBIYU-
TaHHE N300paKeHMsI, ONITUYECKUN TTOTOK, YCKOPEHHBIE Ha/Ie)KHbIE (DYHKIHH
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Me:x1yHapoIHbII YHUBEpCUTET MH(OPMALIMOHHBIX TeXHOJIO0Tui, AnMatel, Kazaxcran

IMPOEKTUPOBAHUE CXEMBI A3l JAHHBIX JIJI1 HHOOPMAIITMOHHOM
CUCTEMBI 11O CBOPY JAHHBIX

Annomanyusa. B cmamve npuseden npoyecc pazpadbomku cxemot bJ{ 0 cucmemul no pabome ¢ Ouna-
MUYECKUMU OAHHBIMU, 4 MAKICe OCHOBHAS KOHYENYUsi CO30AHUL CMPYKMYPbl mabauy 01 UHmMmepHem maza-
3UHA.

Kniwouesvie cnosa: pazpabomxa, cxema 6azvl OauHbIX, (Popmamuposanue OAHHBIX, MECMUPOGAHUE
cucmemsl, 6a3a OAHHBIX

Beenenue

Cxema 0a3bl JaHHBIX - 3TO €€ CTPYKTypa, OMHCcaHHas Ha (pOpManbHOM s3bIKE, MOJIEPKHUBaE-
MoM cucteMol ynpasieHus: 6azamu naHHbIX (CYB/]). Tepmun «cxema» OTHOCUTCSI K OpraHU3al|U
JTAHHBIX, KaK K CXeMe MOCTpoeHUs 0a3bl JaHHBIX (pa3feeHHON Ha Tabauibl 0a3bl JaHHBIX B CiIydae
peNAUOHHBIX 06a3 HaHHbIX). DopManbHOE OIpesiereHre cXeMbl 0a3bl JaHHBIX - 3T0 Habop popmy,
Ha3bIBAEMBIX OrPAaHMUYEHHUSMHU IEIOCTHOCTH, HAJIOKEHHBIMU Ha 0a3y JaHHBIX. DTH OTpaHUYECHUS
LEJIOCTHOCTH O00ECIeUMBAIOT COBMECTUMOCTh MEX]y YacTAMU cXeMbl. Bce orpaHmyeHusi Bblpa-
KAIOTCA Ha OJHOM s3bIKe. ba3a MaHHBIX MOXET paccMaTpUBaThCi KaK CTPYKTypa B peaju3aliu
s3pika 0a3 maHHbIX [1]. COCTOSHUS CO3MaHHON KOHIIENTYalIbHON CXEMBI MPEoOpasyioTcs B SIBHOE
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otoOpakeHHne, cxeMmy 0asbl JaHHBIX. DTO OMHCHIBAET, KAK peajibHbIe CYLITHOCTH MOACIHPYIOTCS B
0Oa3e TaHHBIX.

«Cxema 0a3pl JaHHBIX OMpEAETSEeTCs, OCHOBBIBASICh HAa 3HAHMUAX aJMUHUCTpaTopa 0a3bl JaH-
HBIX O BO3MOXHBIX IMPHUJIOKEHUSAX, (PAKTHI, KOTOPbIE MOTI'YT BOWTH B 0a3zy NaHHBIX, MIH (DAKTBHI,
MPEJCTABISAIONINE WHTEPEC JUIsI BO3MOXKHBIX KOHEUHBIX MOJb3oBarenei». [loHsTHe cxembl 0a3bl
JAHHBIX UTPAeT Ty K€ POJib, YTO U MOHATUE TEOPUM B HCUMCIECHHUU NpeAuKaTtoB. Mojenb 3TOH
«TEopH» OJIU3KO COOTBETCTBYET 0a3e JAHHBIX, KOTOPYIO MOXHO paccMaTpuBaTh B 000 MOMEHT
BPEMEHU KaK MaTeMaTH4ecKud o0bekT. Takum oOpa3oM, cxema MOXET coJepxkarb (OopMyIbl,
IIPEICTABIISIONINE OIPAaHUYEHMSI LIEIOCTHOCTH CIIELUAIbHO JUIsSl IPUIIOKEHHSI U OTPaHUYEHHUS CIie-
LUAJIBHO JUIsl TUIIA 0a3bl JAHHBIX, BBIPA)KEHHBIC HA OJHOM s3bIKe 0a3bl JaHHBIX. B pensiuoHHON
0a3e JaHHBIX CXeMa OIpEeIeIsieT TaOJUIbl, O, OTHOIIEHUS, TPEICTABICHHS, HHACKCHI, TAKeTHl,
npouenypsl, (GpyHKIUH, O4Yepeau, TPUITEPbl, THUIIBI, OCIENOBATEIbHOCTH, MaTepUAIN30BaHHBIC
IIpe/ICTaBICHMSI, CHHOHMMBI, CCbUIKM Ha 0a3bl JaHHBIX, KaTajoru, cxeMbl XML u ipyrue 31eMeHTshI.

ba3za gaHHBIX OOBIYHO XPAaHUT CBOKO CXEMY B CJIOBape JaHHBIX. XOTs cCXeMa ONpeAessercs Ha
SI3bIKE TEKCTOBOW 0a3bl JaHHBIX, ’TOT TEPMHUH YaCTO UCIOJIb3YyeTCs Ui 0003HaUeHUs TpadudecKo-
ro U300paxxeHus CTPYKTYphl 06a3bl JaHHBIX. J(pyruMu ciioBamu, cxema - 3TO CTPYKTypa 0a3bl JaH-
HBIX, KOTOpasi OIpesiesieT 00ObEKThl B 0a3€ TaHHBIX.

OcHoBHasi KOHIeNUKs Pa3padoTKU CTPYKTYPbI 0a3bl JaHHBIX

[Ipouecc mpoekTupoBaHus 6a3bl TaHHBIX TPEOYET TIIATEILHOTO W3YYCHHUS MPEAMETHON obmac-
Tu. [IponymanHas cxema MOKET B JallbHEUIIIeM JaTh OTPOMHYIO THOKOCTh MPH HAKJIaJbIBAHUU 3a-
nuceil B TabJIMIIaX, a TAKKE:

e DKOHOMHTbH JUCKOBOE MPOCTPAHCTBO 3 CUET YCTPAHEHUS U30BITOYHBIX TAHHBIX.

e CoxpaHATh TOYHOCTH U LIETOCTHOCTh JAHHbIX.

e [IpenocTaBisTh JOCTYI K JaHHBIM MOJIE3HBIMH CIIOCOOAMHU.

st co3panust 3 PEeKTUBHON U MOJE3HON 0a3bl JaHHBIX HEOOXOIUMO COOJIOIATh HAIJICHKAIIII
MIPOLIECC, BKITIOYAS CIEIYIOUINE STAIbI:

e AmnHanu3 TpeOOBaHUI W OTIPEIeTICHUE TIeIH Ballei 0a3bl JaHHBIX.

e OpraHu3aius JaHHBIX B TaOJHUIIBI.

e OrmpeneneHne MEPBUYHBIX KIIFOYEH M aHAJIW3 OTHOIICHHIA.

e Hopmaymzanwst Juisl cTaHAapTH3ANANA TaOJTHUII.

[Tornmanwe menu 6a3bl JaHHBIX Oy/IeT BIUATH HA BEIOOP HA MPOTSHKEHUH BCETO TpoIiecca Mpo-
exkTupoBaHusa. OUeHb BaXHO YOEIUTHCS, YTO BBl paccMaTpuBaeTe 0a3y JaHHBIX CO BCEX CTOPOH.
Hanpumep, B HaiieM citydyae 0a3za JaHHBIX JI0JKHA ObITh CIIPOEKTHPOBAaHA TAKUM 00pa3oM, YTOOBI B
JabHENIIIeM MOXHO OBbLITIO THOKO BHEAPSATHh HECTPYKTYPUPOBAHHBIE JaHHBIE MO (POpMAT HHTEPHET
MarasuHa.

Tak kak B Halle#l cucTeMe MPUCYTCTBYET JIOTUKA MHOKECTBEHHBIX MarasuHOB OBbLIO MPUHSATO
pelreHre J00aBUTh TaOJIHMIy Mara3uHOB:
shops (MarazuHsl);

Id (yHUKaQJIBHBIH HACHTUPUKATOP 3alUCH B TAOJHIIC);
created_at (mara co3maHust 3aIKCH);

updated_at (mata OOHOBJICHHUS 3aITUCH);

deleted_at (nara ynanenus 3amnucn);

name (HaMEHOBaHUE);

url (ccputka Ha MarasuH);

main_image_id (cchuika Ha 3amuch B TAOJHUIIE);
description (omucanue).
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Jnst XpaHeHus! JaHHBIX (PaiIOB UCIIONIL3YETCs OTACIbHAS TaOJKIIA, T YKAa3bIBAKOTCS THIIbI, a
TaKXe MyTh HAXOXKIACHUS (aiina:
system_files (cuctemnbie aiinbr);

Id (yHHMKaIbHBIH HAEHTH(PHUKATOD 3alIUCH B TaOJIHIIE);
Bucket (manka xpanenus ¢aiina);
e Name (HaumeHOBaHUe (haiina);
e type (Tum ¢aiina).
Tabnuua, XpaHsias JaHHbIE O TOBapax:
e shop items (ToBapsi);
o |d (yHUKaJBHBINA UICHTU(DHUKATOP 3AMUCH B TAOJHIIC);
created at (mara co3maHus 3aInCH);
updated_at (mata 0OHOBJIEHHUS 3aIIUCH);
deleted_at (nara ynaneHust 3amucu);
currency (BaoTa);
name (HaHMECHOBAHHCE);
price (1eHa);
iS_visible (BunumMocTh TOBapa B MarasuHe JJisl MOJIb30BATEIICH );
category_id (BHEUIHHI KITIOY KaTEropuil);
main_image id (BHemHui Kiro4 ¢aiina);
url (ccpuika Ha TOBap);
description (ornucanue ToBapa);
e shop_id (yHHKaJIbHBIH UICHTU(DUKATOP Mara3uHa).
Tabnuia s XpaHeH!s JAaHHBIX O KaTErOpUsAX TOBAPOB;
e shop categories (kaTeropuu TOBapOB);
id (yHUKQJIbHBIN HICHTH()UKATOP 3aMUCH B TAOJHIIE);
created_at (mara co3maHus 3aMuCH);
updated_at (mara 0OHOBJICHHUS 3aITUCH) ;
deleted at (nara ynanenus 3amnwucn);
name (HaMMEHOBaHUE KaTErOpHH).

Kak Bel MOrjM 3aMeTHTh Tabiuia marasuHoB (ShOpPS) cBsizana ¢ Tabmuied Qainos (Sys-
tem_files) gepe3 kononny “main_image_id”, kotopasi B CBOIO OuYepe/b SIBISICTCS BHEIIHUM KITIO-
yom. Tabauma toBapbl (Shop_items) cBszana ¢ Tabauiueii marasusbl (ShOps) wepes KoMOHHY
“shop_id”. Tabnuma ToBapoB Takke CBsiz3aHa ¢ TalOJMIeH kKareropuii ToBapos (Shop_categories) ue-
pe3 koJoHHY (category_id).

TecTupoBanue pa3padoTaHHON cXeMBbI 0a3bl JTaHHBIX

Korna y Bac ectb npeaBapuTeabHbIN MPOEKT JUIs Ballel 0a3bl JaHHBIX, BBl MOXKETE MPUMEHUTD
npaBuiia HOPMAJIU3alMU, YTOObI YOEAUTHCS, YTO TaOIMIIBI CTPYKTYPUPOBAHbI paBMiIbHO [2]. Cun-
TalTe 3TU MMpaBUJIa OTPACIEBBIMU CTaHAApTaMu. TeM He MeHee, He Bce 0a3bl JaHHBIX MOAXOAT AJis
HopManu3anuu. B oOmieM, 0a3pl JaHHBIX ONEpaTUBHOW 0OpabOTKM TpaH3aKUU (COKpaleHHO
OLTP), B KOTOPBIX MOJIH30BATEIN 3aHUMAIOTCS CO3/JIaHUEM, YTCHHEM, OOHOBJICHUEM U yIaJICHUEM
3anuceil, J0JKHBI OBITh HOPMAIM30BaHbl. ba3bl JaHHBIX OHJIAHH-aHAIMTUYECKOH 00paboTKH
(OLAP), koTopbIe OTAAIOT MPEANOYTCHUE aHATHM3Y U COCTABICHUIO OTYETOB, MOTYT paboTaTh JIy4-
11I€ TIPY ONPEJIEIICHHON CTENEHH JAEHOPMAaIN3alliu, IOCKOJIBbKY yIOp JENIAaeTCsl HA CKOPOCTh BBIYMC-
nenuil. K HUM OTHOCSTCS MPUIIOKEHUS MOAJIEPKKH IPUHATUS PELIeHH, B KOTOPBIX JaHHbIE HEOO-
XOAMMO OBICTPO aHAIM3UPOBATh, HO HE M3MeHATh. Kaxknas ¢opMa uiam ypoBeHb HOpMalIU3allUH
BKJIFOYAET MPaBUJIa, CBSI3aHHBIE C 00JIee HU3KUMH (POpPMaMH.
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IlepBast HOpMabLHasA opMa
IlepBas HopmanbHast dopma (cokparieHHO 1NF) ykaswpiBaeT, uTto Kaxkgas sdeiika B TaOHIEC
MOJKET UMETh TOJILKO OJHO 3HAUCHHE, a HE CIIUCOK 3HAUCHH.

system_files
o7 id
+- bucket

.Z name

+- is_preview needed
_id4d! type
preview_id

main_image_id:id

shops
Lorid
o+ created_at
o updated_at
deleted at

o+ description

o1 name
url

main_image_id

Puc. 1 — Cxema mabauyvt maca3uros

Kak ormeueHo Ha pucyHke 1, ecTb Tabiuila Mara3uHOB C HaJUIeXKAaIlUMH K HEH KOJOHHAMH.
Kaxnas stuelika Oyner XpaHuTh B ce0Oe JIMIb 0/1HO 3HaUeHue. Eciu Obl ClloKuiach Takasi CUTYyalus,
IIpU KOTOPOH, HampuMep, Mbl Obl XpaHWIH (HoTorpaguu COHUCKOM B OJTHOW KOJIOHHE C pa3fenuTe-
JSIMU MEXKIY KaXKIbIM 3HaYEHHEM, TO 3TO CUUTAJIOCh Obl HEMPABUIBHON JIOTMKOM CTPYKTYpHpOBa-
HUS TabJIUI, @ MMEHHO JICHOPMAJIM30BaHHON CTPYKTYpPOM TabuII.

Bropasi HopmasnbHas ¢popma

Bropas nHopmanbhas popma (2NF) TpeGyet, yToOBI Kax bl U3 aTpUOYTOB MOJTHOCTHIO 3aBUCEI
OT BCET0 MEPBUYHOTO KJIF0Ya. DTO 03HAYAET, YTO KAXKIBIA aTpUOYT JOJDKEH HAPSIMYIO 3aBHCETh OT
MEPBUYHOTO KII0Ya, a HE KOCBEHHO uepe3 Kakoi-nubo apyroit atpudyr. Hampumep, ecnu atpulyt
«Namey, KOTOPBIi 3aBUCHUT OT «Main_image_id», KOTOpbIi, B CBOIO 0YEpPElb, 3aBHCUT OT «id», cum-
TaeTcs, YTO OH MMEET YaCTHUHYI0 (YHKUIMOHAJIbHYIO 3aBUCUMOCTh, M TaONHIA, COJEpIKallasi 3TH
aTpuOyThI, HE COOTBETCTBYET BTOpOi HOpMaibHOU (popme [3]. bonee Toro, Tabimiia ¢ mepBUYHBIM
KIIIOYOM, COCTOSIIIIMM M3 HECKOJBKUX I0JIeH, HapyllaeT BTOPYIO HOPMaJIbHYIO (pOpMy, €CITd OJHO
WJIY HECKOJIBKO APYTHX ITOJIEW HE 3aBUCAT OT KAXJOW YaCTH KJII0Ya.

Tperbst HOpMaJIbHasA (popMa

Tpetbst HopManbsHas popma (3NF) mobasnseT k A3TUM mpaBuIaM TpeOOBaHUE, YTOOBI KaXIbINA
HEKJTIOUEBOM cTOI0eI ObLIT HE3aBHCHUM OT BCEX OCTaJbHBIX CTONONOB. Ecinu n3MeHeHne 3Ha4eHUs B
OJIHOM HEKJIIOYEBOM CTOJIOIE BBI3BIBAET M3MEHEHHE OPYroro 3HaYeHHs, 3Ta TaOJHIla HE COOTBET-
CTBYeT TpeTheil HOpMalibHOH ¢opme. CremoBarenpbHO, MEXAy TaOIUIAaMU HE JODKHO OBITh
TPaH3UTUBHBIX 3aBUCUMOCTEH.
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system_files
1T
=1 bucket
L7 name
+ [l is_preview_needed
previeyv_idud/ type
preview_id

A

rTnin_imnge_id
image_file_id:id
shops
shop_categories iid user_images shop_item_attributes
e ] created_at countries
sid - N sid shid 5
L7 updated_at . id
47 created_at i i crpated_at L7 created_at
deleted_at mainzimhge id i code
+ [l updated_at . » [l updated_at » | updated_at
= description N name
deleted_at 17 is_avatar deleted_at
17 name flag_file_id
17 name image_file_id LT name
url
main_image_id
=i shop[id:id
shop_items
Sid shop_item_aftribute_id:id countrly_id:id country_id:id
L7 created_at
L7 updated_at
deleted_at
shop_item_attribute_values cities
surrency country_codes
L7 description Siid Shid
it shop_item_aftribute _id:id country. ididcountry_id
L7 name value name
N code
price shop_item_attribute_id & ¢ country_id
url A
is_visible
« ¢ category_id
main_image_id city_jid:id
shop_id
* et tebie shop_item_attribute_value_id:id

users
o id
U= created_at

« || updated_at
shop_items_attributes shop_items_attributes_values deleted_at

shop_itdm_id:id

5% shop_item_id 5% shop_item_id password
1% shop_item_attribute_id 1% shop_item_attribute_value_id phone
L7 role
status
city_id
country_id

Puc. 2 — Obwasn cxema 6azvl Oanmvix

3akiao4enue

W3BecTHbIe MeTO/BI MpoekTHUpoBaHus 0a3 naHHbIX (B/]) Bo3HHMKanu B mpouecce pa3paboTKu
Bce Oonee cinoxHbIX HHPopMarmoHHbIX cucteM (M C), kKoTopbie TOMKHBI ObLTH YUUTHIBATH MOTPEO-
HOCTH HE OJIHOTO IOJIb30BaTeNsl, a OOJIBIIMX Py U KOJIEKTUBOB [4]. OfHa Takasi HHTETpUpPOBaH-
Has 0a3a JaHHBIX Obla co3/aHa Julsd pelleHHs] MHOXKECTBA 3a/1a4, KaK/Jast U3 KOTOPbhIX UCIOIb30Ba-
Ja TOJIKO «CBOIO» YacTh JAHHBIX, OOBIYHO NEPEKPHIBASICh C YACTSIMH, MCIIONB3YEMBIMU B JPYTHX
3agadax. [loaromy Hambosee BaKHBIMH METOJAMHU IPOEKTHPOBAHUS CTAJIM METOJbl YCTPaHEHUS
M30BITOYHOCTH JTaHHBIX. DTH METOMABI OBUIM CBSI3aHBI C JPYTUMH CPEICTBAMH OOECIICYECHUS JIOTH-
YeCKOI LEIOCTHOCTU NaHHBIX. BbiIo chopmynupoBaHo GpyHraMeHTaIbHOE TpeOOBaHUE OTIEIUTH
IIPOTPaMMBI OT HHTETPHUPOBAHHBIX TaHHBIX. DTOT MPUHIIUIT HATIPABJICH HA OTYYKICHNE JTaHHBIX KaK
KOPIIOPATUBHOTO Pecypca, a Takke BaXKeH TeM, UYTO KOHCEpBAaTHBHBIE IO CBOEU MPUPOJE JaHHBIE
OTJEIISAIOTCS OT MPUJIOKEHUN, KOTOPBIE MOTYT IOJIBEPraThCsl YaCThIM U3MEHEHHUSIM. [[pyroil BaxxHOU
npo0IeMoit py MPOEKTUPOBAHUU 0a3bl JaHHBIX ObLIO oOecreyeHrne HeoOX0AUMBIX PabOUYHX Mapa-
METPOB, TAKMX Kak 00beM BHEIIHEH MaMsTH HITH BPEMsI JUTS BBITTOJIHEHHS PA3JINIHBIX OTIEepaIni.

Co3naHue KOpmopaTuBHBIX 0a3 JTaHHBIX B KOHTEKCTe IIpoekTa HOBOM CHCTEMBI - 3TO JIesATelNb-
HOCTb, B KOTOPOI HCHOJIb3YIOTCSI MHOTHE METO/bl KJIACCHYECKOro Au3aiiHa, HO TpeOyercs Ipyras
OpraHu3alys 1 MHOXKECTBO JIOTIOJIHUTEIbHBIX METOJIOB, a TAKXKe HOBBIX, KOTOPBIE 3aMEHST HEKOTO-
pble U3 TeX, 4To ObLIM pa3paboranbl 10 umm Gombie JieT Ha3al. B cOOTBETCTBUM ¢ MPUHIIMIIOM 3a-
IIUTHI OT KOMITBIOTEPHBIX PEBOJIIOLUI CIeayeT MPOJOHKATh UCIONB30BaTh KIACCUYECKUE METO/IbI
MIPOEKTUPOBaHUs 0a3 JAHHBIX, HO TOJBKO B TE€X O0JIACTAX, I/Ie OHU JAEHCTBUTEIHHO MOJIe3HbI. Me-
TOZABI IPOCKTUPOBAHUS, PACCMATPUBAEMBbIE B KOHKPETHBIX IpoeKkTax kopnopatuBHslx b u B/, u
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COOTBCTCTBYIOIIUEC MHCTPYMCHTBI HOJIKHBI OBITH IMPOBCPCHBI Ha HX CIIOCOOHOCTh npeaoCTaBJIATh
(bYHKI_[I/II/I B COOTBCTCTBUHU C Tpe6OBaHI/IHMI/I HOBOM CHUCTEMBI.
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BBenenue

[TomoOHBIE cHCTEMBI HEOOXOMMBI ISl CO3/IaHUSI IMHON CHCTEMBI JIOCTYIA K TePCOHATBHBIM
JTAHHBIM M CTATHCTUYECKUM OTYETaM, a TAaKXKe JUIS YIYUIICHHSI MOHUTOPUHTA MIPOIIECCOB PErucTpa-
un HaceneHus PecrryOnmku Kazaxcran. OCHOBHBIMU 3a7jauaMul ¥ (PYHKIMSIMUA TTMIIOTHOW CHCTEMBI
Ha MMPAKTHKE SBIISIOTCS:

— (GOpMHPOBAHUS OTYETHBIX (POPM IO CYNICCTBYIOIIUM JIaHHBIM;

— TPEAOCTABICHUE 3aWHTEPECOBAHHBIM JIMI[AM HEOOXOAMMOWM HWH(pOPMALIUU JJIS MPEIOTBpa-
LIEHUI PUCKOB;

— ONTUMH3AIUS IPOIIECCOB BBOJA U 00PaOOTKHU JTaHHBIX.

Pa3paboTka Takux CHCTEM MpeAyCMAaTPUBACT PEATH3AINIO CICAYIONHNX QYHKIUH 1 3a/1a4:

— TPEAOCTaBICHUE MEXaHHW3Ma peajlu3alid aBTOMAaTH3UPOBAHHOIO cOOpa JaHHBIX C Pa3iny-
HBIX UH()OPMAIIMOHHBIX CHCTEM TOCYAapCTBEHHBIX OPraHOB IIyTEM MPEACTaBICHHS ()YHKIIHOHAb-
HOCTH CYIIECTBYIOIIUX CHCTEM B BHJIC CEPBHCOB M B3aUMOJICHCTBHUS 3TUX CEPBHCOB MEXIY COOOH,
T.€. COOp AaHHBIX MOXKET IPEAYCMATPUBATH B3aUMOICHCTBHE MHOTHX CEPBUCOB;

— TIPEJOCTABICHHE MHCTPYMEHTAa M METOJOB 10 (POPMHPOBAHUIO AaHAIUTUYECKON HMH(pOpMa-
WY C JaJbHEUIICH BBITPY3KOil BO BHEITHUE CUCTEMBI,

— pasrpaHUYeHHE MMPaB JOCTYIA K MEPCOHAIBHBIM JaHHBIM IPaKIaHHHA;

— obecrnieueHne CTaHIAPTU30BAHHOTO Croco0a oOMeHa MHGpopMaIuei, 00JerJaronero B3au-
MOJICHCTBHE MEK1Y KOHCYHBIMH TOUYKAMH CEPBHCOB.

IIpocmotp u peaakTupoBanue no cyuecrsywmemy UMH

[lepcoHanbHbIe MaHHBIE TPa)XIaH OMPEIEIISIOTCS 10 HECKONBKHM IMpu3HakaM. OIWH W3 HUX
onpezenenue no cyuiecrsyromemy NMH. B nanHom paszzene onmuchbiBalOTCS akTyajdbHBIE JTaHHBIE
no rpaxxaaHam. Ecnu mosib3oBarenb Hakajdl Ha HaWJAEHHBIN pe3yibTar (CTPOKY), CHCTEMa JOJIKHA
OTKPBITh aKTyaJbHbIC JAHHBIE B MOJAIILHOM OKHE, B PEKMME IPOCMOTPa PUCYHOK 1.

Cucrema 10KHA 0TOOPA3HUTh JIBE BKIIAIKHU:

1) «IlepcoHasbHbBIE TaHHBIEY» COMAEPKAT paHEe BBEICHHYIO MO TPAXIaHHHY HH()OpMAIUIO B
pexxume uteHus. [Ipu moBropHOM oOpamennn rpakaannHa B [JOH monb30BaTens MOXKET CBEpUTH
MOJIy4eHHbIE TOKYMEHTBl U 3amoJHEHHBIH ONpPOCHUK, U BHECTH MU3MEHEHHUS B COOTBETCTBYIOIIHUE
bnoxu BkIaaku pucyHok 1.

2) «CBemeHusI O PETHCTPAIIMA MECTa JKUTEIBCTBAY» COJAEPKAT WHPOPMAIMIO O PErHCTpaIud
rpaXJIaHNHA 10 OOBEKTaM HEABIKUMOCTH. VICTOpHS O perucTpanuu coOMpaeTcss W3 BBEICHHBIX
JMaHHBIX cornacHo 1. TpeboBaHus k Moaymio «BBo cBefeHumii o peructparuu rpaxkaad PKy.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
41



B PA3PABOTKA IIPOTPAMMHOI'O OBECIIEYEHUS U WHXXEHEPUS 3HAHU MW

Brkuaaka «IlepcoHanbHble JaHHBIE»

CEeeneHns © rpaxgaHinHe

(" Tiepco aaie e
W4HbIE QaHHbIE: \ 2 I
WIAH: 123456789012
DO Axraet Annaac
Mon: MYHUMHA
Nata poxaesus: 20121995
CBefeHnA 0 LoKyMEHTE: ya.mad, Ne232343433, MHO PK
Beigax: MIO PK, 12.12.2011, 12.12.2021
HaunoHansHocTs: Ka3ax
MecTo pomgerus: Pecnybnika Kasaxcrau, Akmonukckan obnacts, rActaka
CTpaHa rpasiaHcTea. Pecnybnuka Kasaxctan
MoOunsHLIR HomMep: +770712345678
&E-malt ahmet@gmail.com /
CocTosHve B Gpake/naTa BCTynneHns: \ MamennTs
frevar 21082012 | 1

Obpa3zoBaHue/cnelWanbHocTb:

Biclee, HBOPMALMOHHEIE CHCTEME!

CBeaeHns o CyOUMocTA: 4 [lobasmTs
3

CeegeHns ob yyeTe B HapKONOrn4ecKom grucnaHcepe: [obaeuTe

Het ceepenmit

CeegeHus ob yyeTe B NCUXOHEBPONOrMYECKOM JucnaHcepe: Nobaguts

Het ceepeHui

KaTeropns coLMansHo YAIBUMOTO CNIOR HACENeHUs Nobasms

Hert caepenmit

CBEABHNA O 3BHATOCTY ((I0N0KEHHE B 3AHATOCTH):

ureet paboty paboTawWWil NO HaAMY

Otpacnb paboTel (3aHATOCTH): MamennTs

MPOMBILNEHHOCTE

OCHOBHOW MCTOYHUWEK CPEACTE K CYLUECTBOBAHUKD:
pea yul WameHnTs

noxo, ot pabioT no Haimy

CeegeHns o Joxodax

I

NPUMEPHSIN EXeMECRYHLIR AoxoA(E Tenre) - 100 000 - 250 000

Puc. 1 — Omobpasicenue panee 66e0eHHbIX C8€0eHULL O SPANCOAHUHE

Kaxnpiii 610k Bo BKiajake «llepcoHanbHbIe JaHHBIE» COOTBETCTBYET OMPEICICHHOMY CTOJIOIY
B JXXypHayie u3MeHeHH#, ’TO MOKHO YBUJIETh B IIYHKTE€ XpaHeHHE cBeneHui B JKypHane m3MmeHe-
HUM.

Kaxxnprit 6710k MOXET HaXOUTHCS B TEKYIIUA MOMEHT B OJJHOM M3 JABYX COCTOSIHHIL: eciin biiok
CBeIeHMI cofepkuT uHpopmarmio (1), To B JaHHOM OJI0Ke JoMKHA ObITh KHOMKA «M3MEeHUTHY (2).
Ecimu panee mo brioky He BBOAWINCH MaHHBIE, TO B BHYTpU biioka momxHa ObITh Haamuck: «Her
cBezieHUi» (3) U B BEpXHEM IPAaBOM YIITy JIOJDKHA ObITh KHOTKA «Jlo6aBuTh)» (4) Ha pucyHke 1.
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Ta6auna 1 — CoorBercrBue biokoB k Peecrpam u crosduam 7KypHaJia n3MeHeHUH

No Buok MecTo 06padoTKHn
1. JInuHble faHHBIE bnok — JInunsle nanueie u3 Peectpa «®@uznueckue 1una»
2. CocrosiHre 0 Opake/naTa BCTYIUICHUS Bnok — Cocrosiaue B Opake m3 Peectpa «Du3udeckue Iuma»
3. O06pa3oBaHne/CIEINATEHOCTE Bnok — O6pazoBanue u3 Peectpa «duznueckue iuma»
4, CaeneHus o CyJUMOCTH bnok — Ceenenust o cynumoctu u3 Peectpa «Dusznueckue
hi17006: 8
5. Ceenenust 00 yduere B HAPKOJIOTHIECKOM Bnok — Cenenust 00 ydete B HAPKOJIOTHUECKOM JHCTIAHCEPE
JUCTIaHCepe u3 Peectpa «duzndeckne mma»
6. CaezieHus 00 yueTe B ICMXoHeBpoJornieckoM | biok — CBenenust 00 yueTe B IICUXOHEBPOJIOTHYECKOM JTUC-
JUCTIaHCepe nma"cepe u3 Peectpa «Duzndeckue numay
7. Kareropus cornuaabHO-YS3BUMOTO €05 bnox — Kareropus corpanpHO ysI3BUMOTO CIIOS HACETICHUS U3
HACEJICHUs Peectpa «®@uznueckue 1una»
8. CBeneHus 0 3aHATOCTH (TIOJI0KEHHUE B Bnok — Ceenenmust o 3anaroctu u3 Peectpa «Du3nueckue Iu-
3aHATOCTH) a»
9. Otpacipb paboTh! (3aHATOCTH) Bnox — Otpaciabs ocHOBHOHM paboTh! (3aHATOCTH) U3 Peectpa
«DuznvecKue Inna»
10. OCHOBHOM UCTOYHHUK CPEJCTB K brox — OCHOBHOM UCTOYHHUK CPENICTB K CYIECTBOBAHUIO U3
CYIIECTBOBAaHUIO Peectpa «®@uznueckue 1uia»
11. CBeneHus 0 10Xoaax biok — CBenenus o 10x0/ax, IPUMEPHBIN e3keMecTIHbIN
nmoxoJ (B TeHre) u3 Peectpa «®uzndeckue nmnay

Haxatuem xHomku «M3menutb» (2) (Pucynok 1) Cucrema nepeBomut biok «JInuHbIX naH-
HBIX» B PEXHUM PEAAKTHPOBAHUS PUCYHOK 2. J[aHHOE OKHO JOJKHO COJEpKaTh pedaKTHpyeMble
T0JIsl C paHee BBEACHHBIMU 3HAYEHUSIMU, U KHONIKU «CoXpaHUTh», «OTMEHa» Ha PUCYHKE 2.

[Tpu oTkpeITHH OKHA penakTHpoBaHus bioka «JInunble naHHbIe», CHUCTEMa JOKHA BBIBECTH
COOOIIEHUE-TIPEIYIPEKICHUE O BHOCUMBIX JTAHHBIX (2).

B pexxume penaktupoBanus kHonka «CoxpaHHUTh» (3) 1oJkHA ObITH HEAKTHBHA /10 TE€X IOp,
MOKa MOJIb30BaTeNlb HE U3MEHWII JaHHbBIE B OJIHOM M3 TEKCTOBBIX Moiiei. [locie BHeceHus JaHHbBIX
Cucrema akTUBHpYeT KHOIKY «COXpaHHUTb» MOCJE HaXaTus JaHHOM KHOIKM BBEJCHHBIC JIaHHBIE
JTOJI’KHBI COXPAHUTHCS B CUCTEME.

Ecnn nonp3oBaTenb HE BBEN AAHHBIE B TEKCTOBOE Iosie, To CHucTeMa OKHA J1aTh BO3MOXK-
HOCTb 3aKPbITh PEKUM PEIaKTHPOBaHus ¢ romoibio Kook B (1) nin «OtMena» (4) 6e3 coxpa-
HEHMSI BBEJICHHBIX JIaHHBIX.
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Puc. 2 — Oxno pedakmuposanus céedeHuil 0 2paxicoanune

B broke (Pucynok 1), roe ects 3anuch «Het cBenenuit» (Pucynok 1), monb3oBarenb MOXKET
HaXkaThb Ha KHONKY «J{00aBUTHY U MIEpENTH B PEXKUM peIaKTUPOBAaHUS COOTBETCTBYIOMIEro bioka
(Pucynok 3)

[TapameTtpsl BbIOOpa ISt KaXK10T0 biioka JOmKHBI COOTBETCTBOBATH MOJISIM JaHHBIX, TPUBE-
nennbix B Tabmuie 1, B pazgene TpeboBanus k pyHkmu «BBoA CBeIeHUH O TPaXKIaHUHEY.
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2 B MCTOPMM AAHHLIX OCTAHYTCA

[[)6kin ocyxaeH [CJHe npuenekancA BREMEHHLIE CEEASHIA

CeeaeHUs 06 y4eTe B HAPKONOTMUECKOM AMCNaHCepe:
HeT ceegeHwii

CeefieHNs 06 y4eTe B NCHXOHEBPOMOTMYECKOM AMCNaHcepe:
Het ceenenmi

KaTeropus counansHo yA3BUMOro cnos HaceneHus
Het ceenenwii

CBefeHWNA 0 3aHATOCTH (NONOKEHWE B 3aHATOCTH):
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Puc. 3 - Jlobasnenue céedenuii 6 bnox

[Ipu oTkpeiTHH OKHA penakTupoBanus bioka «CBenenus o cynuMmoct», Cuctema JI0JKHA BbI-
BECTH COOOIIEHUE-TIPEAYIIPEKICHIE O BHOCUMBIX TAHHBIX (2).

Ecnu TTons30Barens He MPOU3BOAUT HUKAKUX M3MeHEeHH, To CrucTreMa He JOKHA aKTHBUPO-
BaTh KHONKY «CoXpaHuTthy» (3) v 1aTh BO3MOXXHOCTH 3aKPBITh PEKUM PEAAKTUPOBAHUS C ITOMOIIBIO
krorok B(1) u «Ormena» (4).

B ciyuae, ecnu n3MeHeHHs OBUTH TIPOU3BEICHBI, TO TTOCIIE Ha)XaThsl Ha KHOMKY «COXpaHUTbHY,
Cucrema J0KHa OOHOBUTH 3alUCh B COOTBETCTBYIOIIEeM Peectpe, PeecTp «dusmyeckue muiay.
Cucrema J0JDKHA COXPAHHUTh MPEIBIAYIIYIO 3aIIMCh U HOBYIO 3alTUCh B BHJIE HCTOPUH JAaHHBIX IO
rpaxaanuHy B JKypHane u3MeHeHUI MyHKT XpaHEHUE CBEACHMI O rpaxaanuHe B JKypHamax u3-
MEHEHUH.
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Briagka «CBe/ieHHsI 0 perncTpanuy MecTa KUTEJIbCTBA»

JlaHHas BKIJIaJIKa JTOJKHA COAEPKATh MCTOPUIO PETUCTPALIMU KOHKPETHOTO rpaxaanuHa. Ome-
paruu, 1mocjie NPUMEHEHHsI KOTOPBIX Ta0JHIla B TAHHOW BKJIQJKE Oy/IeT 3aloNHSITHCS, OMUCAHBI B
nyHkte TpeboBanus k Moayito «BBoa cBenenuit o perucrpanuu rpaxaan PKy» u mynkre Tpebona-
HHUS K MOYJIHO «BBOJ CBEIEHHI O CHATUHU C PETUCTPALIUNY.

MpocmoTp cBefeHNi © TpakAaHnHE

MepcoHankHble JaHHble  CBegeHWR 0 PErMCTPaLun MecTa MUTensLCTEa

WeTopua pernctpaumn

\lata v Bpema  Ycnyra KapacTpossii Homep|PKA MecTo Agpec perncTpauui Tun MpoxcaieaHne KB.METPOB cobcTBEHHIE
B804 AaHHbIX perucTpauyi HMNOA ANoWag
09.12.2017 CHATWE no 3anAenennto  (12:12:123:123:12:1 (12345678 AnMaTtHckan obnacTe larapuH, gom. 12, k8. 4 |nocToAHHan npoxmeaet 64 HeT
coficTBeHHNKa Kackeneu

09.02.2017 peracTpauua 12:12:123:123:12:1 (12345678 AnmatiHckan ofinacTte Farapun, gom. 12, k8. 4 |nocToAHHan npoxueaet 64 HeT
KackeneH

Puc. 4 — Omobpadgicenue panee 66edenHbix c6eOeHUll O PE2UCIPAYUU MECIA HCUMETLCMEBA SPANCOAHUHA

Tadauua 2 — Onucanue noJieil HCTOPUM PEerHCTPALUH

No HaumeHnoBaHue moJist Bo3Bpamaemoe 3Ha4YeHHne
n/n
1. Jara 1 BpeMs BBOAA Jara u BpeMs BBO/1a JaHHBIX
JTaHHBIX
2. VYenyra «Perucrpanusy, eciu rpaxIaHIH OBLT TOCTaBJICH Ha perucTpannio. «CHATHE ¢ pe-

THCTPALINH TI0 3asIBIICHIIO COOCTBEHHUKAY, €CIIH TPAYKIAaHUH OBLI CHAT IO 3asiBIie-
HUIO coOcTBeHHHKA. «CHATHE C PETUCTPAIIMH TI0 TIPUYUHE OCYXKICH K JTUIICHHIO
CBOOOIBI», CITU TPAXKTaHUH OBLI CHAT ITO MMPHUYNHE OCYXKICH K JIUIIICHUIO CBOOOIBL.
«CHATHE ¢ PETHCTPALINH TI0 PEIICHUIO cy1a 00 yTpaTe MpaBa MOJIh30BAHUS JKIIBIM
ITOMEIICHUEM», €CITH I'pakJaHUH ObLI CHAT 0 PEILISHHUIO cyAa 00 yTpaTe npasa
MIOJIb30BAHMS KUJIBIM NOMenIeHneM. « CHATHE C PETUCTPAINH [0 IPUIHHE YOBITHS 3a
MIpe/eNbl PeCIyOIUKIY, €CIHM TPAXKIAHUH ObUT CHAT 110 MPUYKHE YOBITHS 32 MPEAeIbl
pecryOIuKu. «ABTOMATHYECKOE CHATHE C PETHCTPAIUI B CIIydae aBTOMaTHYECKOTO
CHSITHS C PETUCTPAIHH.

3. KamactpoBsiit HOMep Kanactpossiii Homep OH, B KOTOPBIii OBbLI 3aperuCTPUPOBAH JaHHBIN IPaXIaHUH,
WM C KOTOPOTO IPOM30MIIO CHITHE C PETUCTPAIUU

4, Mecrto O0wenuuénnbie 3HaYeHus nosei Ooacte, Paiion, Hacenenubiil myHKT(ropo/ayi)
yKa3aHHbIE IIPU PETUCTPALMH, HIM C KOTOPOTO IPOU30IIIO CHATHE C PETHCTPalui

5. AJlpec perucrpanuu Paiion BHyTpH Topona, Yiuma/mpocrekt, Kopmyc, Ne noma, Ne kBapTHpHI

6. Tun perucrpanuu Tun peructpauuu, yka3aHHbIN IPH pErUCTpalvu

7. IIpoxuBanue @DakKT NpoKUBaHUs, YKa3aHHbII IPU PEerHUCTpaLuu

8. PKA PerucrpanuonHslil ko1 agpeca, yka3aHHbBIN IPH PETUCTPALMU, ¢ KOTOPOTO IIPOU30-
LIJIO CHSITHE C PETUCTPaLNU

9. Ks.metp xunoit KB.METp KMJIOH IJIOMIAIU, YKa3aHHBII IIPU PErUCTPALUU, C KOTOPOTO IPOU3OIILIO0

IUIOILAAN CHSITHE C PETUCTPALUU

10. COOCTBEHHUK «CoOCTBEHHHKY, €CIIH 3aPErHCTPUPOBAHHBIN IPaXkJaHNH SIBJISIETCS COOCTBEHHUKOM
OH, B xoTopoM oH ObLI 3aperucTpupoBat. «He sBisieTCS COOCTBEHHUKOMY, €CIIN HE
SIBIISIETCA

IIpumeuanue: ecnu no ganHomy OH, B KOTOpOM JaHHBINM rpa)<1aHUH MPONUCaH, ObUIM BHECE-
HbI KaKue-JIn0o N3MEHEHHs, TO B JJaHHOU TabJuIle JOJKHA 0TOOpa)kaThCs aKTyalbHas HH(OpMaLus
BHE 3aBHCHMOCTHU Kakasi Obljla akTyasibHas WH(pOpMaIMsg Ha MOMEHT ITOCTaHOBJIEHUS HA pPerucTpa-
IUI0 WM CHATHS ¢ peructparnmu. Hampumep, npu perucrpamuu aapec OH 6but [Narapuna 234/2,
MO3KE YIUIly epeMMEeHOBaNIN, HOBBIN aapec nanHoro OH cran MameroBoii 12, u Ob110 3aduKcH-
poBaHOo B Peectp «O0BeKTHl HEIBUAKUMOCTH». TO M A rpakJaHMHA JOJKHA OTOOpa)kaThCs ak-
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TyanbHas uHpopmarys, T.e. MameroBoii 12. Taxoke i Bcex xapakrepuctuk OH oroOpakarommx-
Csl B JaHHOM OKHe.

Ionck mo 00bEKTY HEABUKUMOCTH

[Tonck MO OOBEKTY HEABMXKMMOCTH TMpEAHA3HAUYEH JJIsi TOUCKA OMNPEIEIIEHHOTO OOBEKTa.
[Towck ocCymIecTBISIETCS IO MapaMeTpaM, ONMUCaHHBIM B cucTeMe. [ TOYHOro moucka oOBheKTa
HEJBUKMMOCTH U3 MYHKTa «I0JIb30BATEJIb MOXKET BBECTH KaK OJMH IMapaMeTp, TaK U HECKOJIbKO
napameTpoB noucka. [locie naxarus Ha kHonky «llouck» Cucrema aomkHa 0TOOPa3UTh COOTBET-
CTBYIOIIIME MapaMeTpaM MoKcka AaHHbIX. Takke CucreMa JoibkHa 0ToOpa3uTh KHONKY «Pe3ynbrat
MOVICKA HE YIOBJIETBOPSIET» B KOHIIE criiicka Ta0muipl JaHHbIX. Jlo HaxkaTus JaHHOW KHONKY JIeHTa
KoMaH OyJ1eT HeaKTUBHOMW Ui yIpaBICHUS.

B ciydae Haxkatus Ha KHONIKY «Pe3yibrar 1oucka He yJI0BIETBOPETY, JIeHTa KOMaH Oy KHA
AKTUBHUPOBATHCS JIJIsl BBOJIA IAHHBIX 00 00BEKTE.

B ciydae HaxoxaeHus: TpeOyemMoro o0bekTa HeABMKUMOCTH [losib30BaTens MOKET HaKaTh Ha
KanmactpoBslii HOMep 00bEKTa U IPOCMOTPETHh MU PEJAKTUPOBATh HUH(OPMALIMIO 110 HalIEHHOMY
00BeKTy HelBIKUMOCTH. B ciydae, ecnu B Peectpe «OOBEKTHI HEIBHIKUMOCTHY» HET JAHHBIX I10
3aJJaHHBIM TMapaMeTpaM IOUCKa O0beKTa HeABIKUMOCTH, TOo CHucTeMa JO/KHA aKTUBUPOBATh B
Jlente komany «BBoj cBeieHnii 00 00beKTe HEIBIKUMOCTH.

3 BriBoanl

B a0l crathe Obuta paccMoTpeHa pa3zpaboTka MOAYIS MEPCOHATBHBIX JAHHBIX ISl CUCTEMBI
MMMUTPAIUU TpaxaaH. DTOT MOJAYJIb BKIIOYAET B c€0S HECKOJIBKO MOAMOAYJCH. DTH MOIYIU OMU-
CBHIBAIOT MOJIHYIO CTPYKTYPY JUIs Tony4deHus uHdopmanuu. B naHHbIi MOAYIIb BXOIAT CIACAYIOIINE
BKJIQJIKH, OHHM pa3pabOTaHbl W MPOTECTUpPOBaHbI. Bkiamka «CBeAeHHS O PErUCTpAllMM MecTa
KuTenbcTBa». [loMck 1O 00BEKTy HEABWKUMOCTU. [IpocMOTp ©  pegakTUpoOBaHUE TIO
CYIIECTBYIOIIEMY O0BEKTy HenBmkuMocTU. Briiagka «CBenenus 06 OH». Bxnanka «CBeneHus o
cobctBeHHUKe». Brianka «CBefeHuss 0 3aperduCTPUPOBAHHBIX JIMIAX». 1peOoBaHUS K MOIYIIO
«BBox cBenenuit o peructpanuu rpaxaan PKy». TpeboBanus k moaymto «BBoj cBeieHUI O CHATUU
¢ peructpanuny. CHATHE C PETUCTPALIUU TIO 3asIBJICHUIO0 COOCTBEHHHKA. CHSATHE C PETUCTPAIlUU TIO
MPUYMHE OCYX/ICH K JUIICHNI0 CBOOOAbI. CHATHE C PETUCTPALMU TI0 IPUYHUHE YOBITHS 32 TPEeIIbl
pecnyonuku Kazaxcras.

B nanpheiiem OyayT pazpaboTaHbl MOAYNIHM XpaHEHHUs cBeleHUil B JKypHanax M3MEHEHUU U
PaGouast 061aCcTh aHAJIMTHKA.
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OckenbaeBa P.K, bekremicoBa I'.Y., Kepumoaii E.T.
A3amMaTTapAbIH KOIIi-KOH Kyleci yuiH gep0ec 1epeKkTep MOAYJIIH xkacay

Angatna. biz Kazakcran PecmyOimkachl XaaKbIHBIH CBIPTKBI JKOHE IITKI MMMHUTPAIUSCHI
pOOJIEMAChIH KapacThIPBIN JKaThIpMbI3. O YIIIH MMMUTPAUSIIBIK JEPEKTEePAi HAKThl YaKbIT
PeKHUMIHJIC TaNJayFa apHAJIFaH WHTEJUICKTYAI bl aKIMapaTThIK JKYHCHI TaMbITaMbl3. ByTiHT1 KyHTe
nelin OipHele MojeNbIep kKacaablK. byl Makanaga azamaTTap.IblH KeIlli-KOH JKyheci YIIiH aepoec
JepeKTep MOIYJIIH KYPY TYpaJibl Al ThUIAIbI.

Tyiiinai ce3mep: jxeke nepekTep/i TipKey, MOPTaj, KbUDKBIMAWTBIH MYJIIK, aKiapar, a3amMar,
MOTIMETTEP/Il OHACY

Uskenbayeva R.K., Bektemyssova G.U., Kerimbay E.T.
Development of a personal data module for the citizens' immigration system
Abstract. We are considering the problem of external and internal immigration of the popula-
tion of the Republic of Kazakhstan. For this, we are developing an intelligent information system
for analyzing immigration data in real time. To date, we have developed several models. This article
discusses the development of a personal data module for the citizens' immigration system.
Key words: personal data registration, portal, real estate, information, citizen, data processing.
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NHOOKOMMYHUKAIIMOHHBIE CETHU A
KUBEPBE3OIIACHOCTD

YK 004.94
KyanabikoB A.A., Ycken0aeBa P.K., KaasneeBa 7K.b., KacbimoBa A.b.
Meorcoynapoonulil yHusepcumem uHGopmayuoHuvix mexuonozuu, Aimamol, Kazaxcman

MOJAEJIBHOE NPEACTABJIEHUE BU3HEC-TIPOIECCOB HA IIPUMEPE
JJOTUCTUYECKUX ITPOLHECCOB

Annomauus. B Oaumnou cmamve npeodniodceHa MHO20UeNe8dAs U MHO203A0ayHAs MoOelb OusHec-
npoyecca Komopas ompasicaem cneyuukayuio dusHec-npoyecca u binoHsem pois wabnona (pattern) oas
NPOEKMUPOBAHUSL CUCTHEM ABMOMAMU3AYUY DUZHEC-NPOYECCO8, CIYHCUM OCHOBOU OJisl CO30AHUSL OUANO20-
601, BONPOC-OMBEMHOU U IKCHEPMHOU CUCEMbL NPUHAMUSL PeUleHUll, d MAaKdice npu co30anuu niamgpopm
0715 NPOEKMUPOBAHUS U PA3PAOOMKU CUCEM ABMOMAMU3AYUY OUSHEC-NPOYECCO8.

3a0ana cmpykmypa u cocmag obwei modenu dusHec-npoyecca, KOMopas COCMOUm U3 KOMOUHAyuUil
YACHBIX MOOENel, OMPANCAIOUWUX OCOOEHHOCIU OMOENbHBIX ACHEKMO8 OU3HEC-Npoyecca.

Ilpeononacaemcs, wmo obwas u wacmuvle MoOOeIU OBUZHEC-NPOYECCa NOCYICAM OCHOBOU U/UTU 80UOYM
8 CcOCmas Oua02080U cucmemvl NPuHsmus pewerutl, a maxoice naamgopmol u CAIIP npoyeccos npoexmiu-
POSanUs U pa3pabomKy Cucmem agmomMamu3ayuu OUHeC-NPoYeccos, 8 YaACMHOCMU OU3HeC-npoyeccos Jo-
SUCMUKUL.

Knwuesnvie cnosa: ousnec-npoyeccuvl, Mooeib OUsHeC-npoyecca, YacmHuvle MOOeau OU3HeC-npoyeccos,
CReyuaIbHble NPOYECcchl, MeXHOIOSUHEeCKULl NPOYECC, OPSAHUZAYUOHHDLIL NPOYeCc, NPOYecc YAPAsLeHus, do-
MUHUCTPAMUBHDLIL NPOYECC

BBenenue

BBuy TMHAMUYECKH Pa3BUBAIOIINXCS MPOIECCOB BO BCEX 00JIACTSIX JMEATEIIEHOCTH, H3MCHSICT-
sl BHEIIHSISI POU3BOICTBEHHAS Cpefia NeaTeIbHOCTH X03siicTBa. Ero OusHec-mpoieccam Tpedyercs
MEHSTh CBOM (DYHKLIMU U TapaMeTpPbl MPOSIBICHHUSL.

[Ipy MpOEKTUPOBAHUU M OSKCILTyaTallMd MPOIECCOB BEIEHUS OM3HEC-TIPOIECCOB BO3HHUKAET
MHO’KECTBO TPOOJIeM, B YaCTHOCTH Pa3HOOOpa3ue MPOU3BOJCTBEHHBIX CUTYallUid W HEONPEIeIICH-
HOCTb CUTYalluil IJIsl MPUHATHS PEIIeHUNd. DTH MpOoOIeMbl MPUCYIIN U Ui OOJBIIMHCTBA BUIOB
MpoOJIEMHBIX 00JIacTEeH.

B onpenenennoit BeIOpaHHOU MPoOIeMHON 001acTh (X03sCTBE) BOZHUKAET MHOXKECTBO 3a/1ay,
TaKUX KaK MeperpoOeKTUPOBAHUE CYMECTBYIOMNX MM MPOSKTUPOBAHNE HOBBIX OHU3HEC-TIPOIIECCOB.
B TakoMm cimydae He MMeeT CMBICIa BECTH MPOEKTHBINM Mporecc ¢ «Hyls». Hamo ucmonb3oBarh
OIIBIT, HaKOIUICHHLINA B OpEAbIAYIINX IMPOCKTHBIX MPOLECCAX U IMPUMEHHUTH K IMPOLCCCY IMPOCKTHPO-
BaHUs HOBBIX MPOIIECCOB U/UIIH OU3HEC-TIPOIIECCOB.

OnHUM W3 TyTed HMCIIOJIh30BaHKS HAKOIUICHHOTO ONBITA SIBIISICTCS MOJIENh OM3HEec-Ipolecca,
T.K. B HEHl MOXHO OTpPa3uTh CHUCTEMHbIE CTeNU(DUKAINKI MPOSKTHPYEeMOro o0ObeKTa, T.e. Ou3Hec-
nporiecca. B paboTe mpeamonaraeTcs, 9T0 IPOTOTUIIOM OW3HEC-TIpoIiecca, 0COOCHHOCTH KOTOPOTO
MBI pacCMaTPUBAEM, CITYKUT OM3HEC-TIPOIIECC JIOTHCTUKH.

1. CTparerusi aBTOMaTU3aIUH 1eATEJILHOCTH X0351licTBA

Cdopmynupyem cTpareruio B Buje KOHUENUU. KOHIeNIy MOTYT OBITh MPEIHA3HAUCHBI IS
JIOCTYDKCHHS pa3IMuHbIX 1eneil. B paborax [1-2] mpeanaraercss HOBoe TOHUMaHWE KOHIIEIIUN aB-
TOMATH3AIUH JISATEIHHOCTH X035 CTBAa HA OCHOBE OM3HEC-TIPOIIECCOB.
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Wtak, KOHIENIMM aBTOMATH3AIUH JIEATEIBHOCTH XO3SUCTBA (B TOM YHCIIC JIOTHCTUYECKUX
MIPOLIECCOB) COCTOSAT U3 TPEX Pa3JIeioB U MPEICTABISAIOTCS CIASAYIOUIMM 00pa3oM:

Konyenyusa Nel. Onpeoenenue buznec-npoyecca

busnec-npouiecc ABISETCS HHCTPYMEHTOM TPYZAQ, U OH SIBISETCS MOCPEAHUKOM MEXKAY IJIaHOM
U MPOLIECCOM €T'0 BBIITOJIHEHHUS MIPU CYIIECTBYIOLIEH MPOU3BOJCTBEHHOM CpEE.

busnec-npoiecc cOCTOUT U3 MHOXECTBA CIEHMUANBHBIX MPOLECCOB M, KaXKIbI MpoLecc coc-
TOUT U3 METaMOJIeNU U cepBrcoB. CoriacoBaHHas paboTa CrenHaIbHBIX MPOIECCOB 00ECTIeUNBaCT-
Csl MOJIEJBIO.

Konyenyus Ne2. Onpeoenenue unghopmayuonnoti cucmemst (UC)

[Toctpoenne MIC nmpoucxoauT Ha OCHOBE apXUTEKTYpPbI, KOTOpasi B CBOIO OYepe/lb OIpeiesieT-
Csl HA OCHOBE BBIOpAaHHOTO BapuaHTa Mojenu noctpoenus VC. BapuanTsl moctpoeHus ompeje-
JSIOTCA 0COOEHHOCTAMHU OM3HEC-TIpolecca U ero UHQPaCcTpyKTypoil U Cpeoil OKpykeHus. ABTO-
MaTH3UPYEMBbIi BapHaHT OM3HEC-TIPOIECca MPEJICTABIISACTCS B BUAEC METAaMOJEIU U COBOKYITHOCTH
CEpBUCOB (TEXHUYECKH 3TH CEPBUCHI MOTYT COCTaBISATh OJHY OMOIMOTEKY, KOTOpas HaXOAUTCA Ha
OJTHOM MJIM HECKOJBbKUX KomrbtoTepax JIBC, m10o B pa3HbIX KOMIBIOTEpAX paclpeeeHHOW CeTH
(Y cepBepoB MpoBaiiiepoB), CBA3AHHBIX YEPE3 PEECTPHI.

Taxum oOpaszom, BapuanTsl moctpoeHust MC MOTyT OBITH CIETyIOLIIMH:

1. OcnoBHas yacth wiu sapo MC cocrout u3 meramonenu (wnu BPEL cepBucoB) Ousnec-
mporieccoB, a Takxke Meramonenu (mim BPEL cepBuchl) Bcex crenuaibHBIX MPOIIECCOB OM3HEC-
nporecca. Bo3MOXHO, CEpBUCH K METaMOZENsM OHM3HEC-TIPOIIECCOB M CIICIUABHBIX MPOIIECCOB
Ou3HEC-TIpolIecca XPaHATCS U 3aIyCKal0TCsS Ha OJTHOM KOMITbIOTEpE.

2. VIC cocTOUT M3 MHTETPAllui COBOKYITHOCTEH CHEIHaIbHBIX CUCTEM WM MOJYJEH, HaxXos-
IIMXCS HA OJTHOM WJIM HECKOJIBKUX KOMITbIOTEpaX.

3. Uuadpactpykrypy Ou3HEc-TIporiecca MOXXHO 0()OPMHUTH B BUJIE CEPBUCOB U XPAHUTH B BUJIC
OTJIENBbHBIX UM HECKOIBKUX MOJYyJEH Ha OAHOM KOMIbIoTepe uinu cucreme. C 3TUMHU cepBHCAMU
paboTarOT pa3HbIE CUCTEMBI UM MOJTYJIH.

4. Kaxaplii cienuanbHbIA MPoIiecc MOKHO OPOPMUTH B BUE OTIEIBHON CUCTEMBI CO CBOUMU
METaMOJICIISIMHA U MOJETISIMH CEPBHCOB.

Cpenu 3TUX BapUaHTOB BhIOMpaeM caMblii MPENNOYTUTENbHBIN C TOUYKU 3pEHUsT 0COOEHHOCTH
MHQPaACTPYKTYphl U IPOU3BOJCTBEHHOMN Cpe/bl OM3HEC-TIpoIecca.

Konyenyus Ne3. Memoowl npoexmuposanus UC

[Tpoextupoanne C BeeM Ha OCHOBE apXUTEKTYpPhI M MOJIENIN OM3HEC-TIPOIIECcCa, COCTOSIIEee
U3 CIEAYIOMIMX AaroB (IpoLesyp):

1. YcranoBneHune MoJien OU3HEC-TIpoIiecca.

2. [IpencraBieHne NPOSKTUPYEMON CHCTEMBI KaK MHCTPYMEHTapus (Kak CpeacTBa Tpyda) JUis
BBITIOJIHEHUST OM3HEC-TIpoliecca.

3. MakcumanbHOE KCIOJIb30BaHHE MHCTPYMEHTApHs B BUJE AUarpamMm, Ha OCHOBE apXUTEKTY-
pBI.

4. Ucnonb3oBanueM miaatdopmsl, T.e. mpoektrupoBanue MC Bexercs Ha ocHOBE miIaTGoOpMeH-
HOM TEXHOJIOTUH, TAKUM 00pa3oM:

e  yCTaHOBJEHHE OM3HEC-TIpolecca;

® MaKCHMallbHOE HCIIOJh30BAHHE MHCTPYMEHTApUs B BUJE JAUArPaMM, T.€. CPEACTB YIpoIle-
HUS M aBTOMAaTH3aIlMH IPOIECCOB MpoeKkTupoBaHusi, a uMeHHo: CASE, muarpamMmel, 1uiaTgopmsl,
frameworks, plug-in, services u T.x1.;

e qnoctpoenus apxutektypsl [10 C n BeneHuns nporecca NpoeKTUPOBAaHUS HA OCHOBE apXH-
TeKkTypbl. Apxurektypa C opreHTHpoBaHa Ha OU3HEC-TIPOLIECCHI;

® MPOCKTHPOBAHHE KOMIIOHEHTOB apXUTEKTYPHI BEJIEM Ha OCHOBE MIAT(HOPMBI,

e mpejcTaBieHUE OHM3HEC-TIPOIIEcCca COTIACHO HOBOM KOHLENIIMY NPECTABICHNUS;

®  TpeJCTaBJICHUE MPOCKTUPYEMON CUCTEMBI KaK HHCTpyMEHTapusi Ou3Hec-Tpolecca.

Takum 00pa3oM, B paMKax HOBBIX KOHIENIMI OM3HEC-TPOIlecCC MMEET CIOXKHBIA COCTaB U
CTPYKTYpY 1O CpPaBHEHMIO C MpolieccaMu (IIPOCTHIMU TporieccaMu). T.e. cormacHoO HOBOMY MOHHU-
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MaHHIO OM3HEC-TIPOLIECC U MPOLECC HE OJIHO M TO Ke. busHec-mporiecc Hao MOCTPOUTH TaK, YTOOBI
OH ObLI pUCIIOCOOIEHHBIM JUIsl aBToMaTu3auuu. Tem Ooinee, ecnu MC ninanupyercs mocTpouTh Ha
OCHOBE HCIOJIb30BaHUs MIaT(opMbl, cucTeMHble XapakTepucTuku VC cTposdTcs B paMKax IuiaT-
(hOpMBL.

B cBs13u ¢ TeM, 4TO CTPYKTypa U cOCTaB OM3HEC-TIpoliecca OYEeHb CIOXKHBI, HAZ0 MPEACTABUTh
Kapkac Ou3Hec-porecca. 9T0O 10CTUTAETCS MOAEIbHBIM CIIOCOO0OM.

BbusHec-miporiecc CBA3BIBACT pa3iM4HbIC MPOU3BOACTBEHHBIC (AKTOPHI B XOJ€ BBITOJHEHHS
IUIaHa MIPOU3BOCTBA WJIH 3asBOK, KOTOPbIE BBITEKAIOT U3 MPOU3BOJCTBEHHOIO IJIaHa. Bee 3T0 110-
CTHTaeTCs C MOMOMIBIO CIIEIMATIBHBIX MTPOIECCOB OM3HEC-TIpoLecca.

CriennanpHble MPOLIECCH, BXOJAIINE B COCTaB OM3HEC-TIPOLIECCOB, 00ECIIEYMBAIOT TAPMOHHU3a-
IIUI0 PabOThI BCEX ITHX 3BEHBEB U OOBEIMHAIOT MPEIMET TPYyJa U CPEICTBA TPyJa C UCTIOTHUTEIN -
MU (B TOM 4MCJI€ MOABMKHBIMU U HEMOABMKHBIMU B IIPOCTPAHCTBE CIAa00CBSI3aHHBIMU CUCTEMaMH)
¥ OTBETCTBEHHBIMH JIMIIAMH B PaMKaX MHCTUTYIIHOHAJILHOTO OOECIEYEHUs M MPOU3BOICTBEHHOU
Cpeapbl.

Kpome Toro, B xo1e MpOM3BOACTBEHHONH HEOOXOIMMOCTH OM3HEC-TIPOLECCHl Pa3IMYHBIX XO-
31CTB WJIM OpraHu3alui, Uiy MpeInpUsaTuil TOJDKHBI MEXly cOO0M MHTErpUPOBATHCSL.

WNurterpanuio Ou3HEC-poIecca OJHOTO XO3SHCTBA ¢ OM3HEC-TIPOLIECCOM JIPYroro XO03sHCTBA
HE00XO0/IMMO BBINOJIHATH HA OCHOBE CUCTEMHBIX JIaHHBIX O OM3HEC-TpoLecce U 0 MpobIeMHOM 00-
Jactu. Mozenu, Hecylle CUCTEMHbIE JaHHbIe TeX OM3HEC-TPOLIECCOB, KOTOPbIE JOKHBI UHTETPU-
pOBaThCs MKy CO00M, a TaK)Ke NaHHBIE 00 UX OKPY)KEHUHU OCYIIECTBIISIFOTCS:

® TOJIbKO TIPOM3BOJICTBEHHON Cpe/loil, €Clii MHTErPUPYIOTCS OM3HEC-TIPOLECCHl UCIIOTHUTE -
MU, KOTOPBIMH SIBIISTFOTCSI TOJIBKO CTallMOHAPHBIE CUCTEMBI,

® BHEIIIHEH Cpelloi, eciu MHTETPUPYIOTCSl OM3HEC-TIPOLECChl, UCTIOIHUTENIAMU KOTOPBIX SB-
JSIIOTCS TIOABUKHBIE CHCTEMBI (T.e. poOOThI). B MOABMKHBIX cUCTEMax MPOCTPAHCTBO (PYHKIMO-
HUPOBAHUSA 33/1a€TCA B BUJE €IMHOT0 HH(popManmoHHoro npoctpanctsa (EUII).

[IpeamnonaraeM, 4TO 3TH CHCTEMHBIE JaHHbBIE, KOTOpPbIE HYKHBI JUIsl MHTErpanuu OuzHec-
MPOLECCOB COJEPKATCA B KOHIIENTyaJIbHOM MoAenu B Buae EUIL

HHTerpamoHHble Mpo1ecchl OU3HEC-TIPOLIECCOB OCYIIECTBISIOTCSA TAKUM 00pa3oM:

a) TPYIIIBI CHEHATH3UPOBAHHOTO MTPOIECCa;

0) Ou3Hec-mpoLecCH JIOKaIbHOW MpoOIeMHO 0bacTy;

B) OM3HEC-TIpoliecchl MPoOIeMHON 00JacTH, KOTOPBIE JODKHBI ONPEAEIUTh IJIaH UHTErpaluu
OM3HEeC-TIPOLIECCOB PA3TUYHBIX XO3SHCTB.

Jlns aTOro y Hee oJKHA OBITH MHQOpMAIMS O BHYTPEHHEHN CTpyKType Ou3Hec-mpoliecca Bee
npobaeMHoI obnacTu (xo3s1iicTBa) UK OM3HEC-TIpoliecca JIOKAIbHOM MpoOJIeMHOM 061acTH.

A omepaTHBHBIE TPOIECCHl 1O BBIMOJHEHHIO OW3HEC-TIPOIIECCOB JOJDKHBI OCYIIECTBISTHCS
OTEpaLlMOHHBIMU MOJEISIMH, M OHU JIOJDKHBI OO€CTIEYUTh BBIITOJHEHUE MM PEaTU30BbIBATh IJIAHbI
MIPOM3BOJICTBA.

Taxkum oOpa3zom, MoJens OU3HEC-Tpolecca JTOKHA OTpaxarh crelupHUKalMi BCeX 3THX ac-
MEeKTOB OU3HEC-TIPOIIECCOB.

2. CTpyKTYypa M COCTAaB MOJeJIM OM3HeC-TIPo1ecCoB

OTMmeTuM OCOOEHHOCTH OINHMCAaHMS IPOLECCOB, a He Om3Hec-mpouecca. Ilponeccel orpaxkaroT
TOJIBKO TEXHOJIOTMYECKUE OIEpAllMM, HO HE YKa3bIBAIOT KAaK 3TH OIEpalMM BBIIOJHSIOTCA M Kak
IpOIECC YIIPABICHHsI OPraHU30BBIBAETCS. B 3TOH CBS3M MCHOIHUTENb-YENIOBEK CaM JIOJIKEH J0ra-
JIIBaThCSl U UCTIONHATH. TakuMm 00pa3oM, Takoi MPOLECC OPUEHTHPOBAH HA YeJOBEKa, T.€. OMHca-
HHUC TaAKOro mponecca ABJIACTCA YCIIOBCKO-OPUCHTUPOBAHHBIM HJIM YCJIIOBCKO-LIECHTPHUYCCKUM. Bce
CIEMAJIBHBIE MPOLECCH JOJKHBI BBIMOJIHATHCS CAMUM YEJIOBEKOM, KOTOPBIM HaXOAUTCS HEIO-
CPEJICTBEHHO B KOHTYpE YIIPaBJICHHUs], U 3aMEHSIOT BCE CIEIUAIbHbIE (YHKIIMU U IIPOLECChl. A eciu
YeJIOBEK HE B KOHTYpE YIPABJICHUS, HAIpUMeEp, POOOT-UCIIOTHUTENb MK (POpMalIbHASI CUCTEMA, TO
TaKOM MOAXO0J K ONMHCAHMIO Mpoliecca He 00ecreunBaeT BHINOJIHEHNE OU3HEC-TIpOLEcca B PEeaIbHO-
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ctu. [1ig popManabHOM CHCTEMBI HAJ0 MOKA3aTh BCE ATH JECHCTBHS 1O BHITIOJIHEHHUIO KaXKAOTO I1ara
MIPOLIECCOB.

[TosToMy OGU3HEC-TIpOIIECC HAAO MOCTPOUTH, UCXOJS U3 ITUX TPEOOBAHMI K BBHIIOJHEHUIO OU3-
Hec-TpoIiecca U B X OMMCAHUU BCE ATH JICHCTBUS JOJDKHBI OBITh yKa3aHBI.

OTcrozia BUJHO, YTO B OTIMYKE OT MPOIECCOB (T.€. MPOCTHIX MPOIIECCOB) OM3HEC-TIPOIIECC BBI-
MOJIHAET MHOXKECTBO 3a/a4. Takum oOpa3omM, OM3HEC-TIPOLECC UMEET CIIOKHYIO CTPYKTYPY U BBI-
MOJTHSET MHOKECTBO 3a7a4 U (PYHKLIUH, M UMEET CJI0XKHOE onucaHue. J{Jis BBITOTHEHHUS OTACITbHBIX
orepaiuii Heo6X0IMMO ONPEEIUTh U BBIOPATh UCHIOJHUTENEH, BRIOpATh MPEeIMET TPy/a, a TaKkKe
o0CITy>)KUBaTh 3asBKU. B MoJenu Bce 3T CHCTEMHBIE M OINEPAIMOHHBIE MPOIECCHl TOJHKHBI HAaX0-
JUTH OTPa’KEHUE.

Takum 00pa3oM, CUCTEMHBIE MPHU3HAKH JOJDKHBI OTPAXKAThCS B KOHLENTYAIBHBIX MOJEIAX, a
OTepaIMOHHbIE JEHCTBUS JOJDKHBI OTPaXKaThCs B IPYTUX OMEPAMOHHBIX MOJIETISAX.

Mogpens, KOTopast JOJKHA YJOBIETBOPUTH BINICIPUBEACHHBIE TPEOOBAHNUS, HEBO3MOXKHO yJI0-
BJICTBOPUTH OJTHOM MOHOJMTHON MOJIeNbl0. BMeCTO 3TOro mpeanokuM KOMIO3UTHYIO MOJEINb, CO-
CTOSILIYIO U3 MHOKECTBA OTZEIbHBIX MOJIEJIEH, HO KaXK/1asl U3 HUX OTOOpa)xaeT OT/AEIbHbIE aCIEKThI
L[EJIOCTHOTO OU3Hec-TIpoIiecca.

Taxum o6pa3om, o01Ias MOIeNb OU3HEC-TIPOLIECCa COCTOUT U3 TPEX THIIOB MIIM TPYI YaCTHBIX
MOJIEJIEN.

Konyenmyanvuvie mooenu — OTpaxalOT OCOOCHHOCTH MpoOIeMHONW obOnmactTh U Ou3Hec-
IIPOLIECCOB B HEM.

Jlozuueckue moodenu — UHPOPMHUPYIOT KaKue CrieluaibHbIe MPOIECCh UMEIOT OU3HEC-TPOIIece
B JIaHHOW 1mpoOIeMHON 0bnacTu. B ynpoimeHHOM BUIe TaHHAS MOJIETh COCTOUT M3 CITUCKA HJICHTH-
(bUKaTOPOB CHEIUATBLHBIX IPOIECCOB B COCTaBe OM3HEC-TIPOIIecca U HAa3HAYCHHS KaXI0TO U3 HUX.

Onepamusnvle moodeiu — COCTOSAT W3 ONepalnuid Win OW3Hec-omepanuil Ou3Hec-Tporecca,
MPEJCTABIAIOTCS B JBYX BapuaHTax. CHavaja 0 co3/laHHUs OW3HEC-TPOIIECCOB Ha 3Tame mpes-
MPOEKTHOTO 00CJIeI0BaHUs MPOOJIEMHON 00JIACTH B BHJE JUATPAMMbI «as-iS», a 3aTeM B X0
MPOEKTUPOBAHUS TIPEOOPa3yOTCs U MpeACTaBIAOT OusHec-mporecchl B8 BUJIE «to-bey» u ®UKCU-
PYIOTCHI B Buze auarpamm «to-bey.

Takum o0Opa3oM, Ou3HEC-TIpoLeCC BBHIMOIHAETCS B JBa dTama: J0 U IOCIe MPOSKTUPOBAHUS.
[ToaTomy, MoJienb 10JI’KHA UMEThH /1B BapUAHTA!

M = Mas.is U M1o.8e

rae 1) Mas.is - Moziennb Ou3Hec-mporecca 10 MPOSKTUPOBAHUS KaK €CTh «as-IS», T.e. MOEIb
MIPOLIECCOB COCTOSIHUSI MPEANPOCKTHBIA B COBOKYITHOCTH IMPOLIECCOB. J[pyrumu cioBamMu MOJIENb
HCXOJTHOTO COCTOSTHUS TIPOIIECCOB.

Mopnens Buga Mas s Cy’kuT mabioHOM i MPeAnpoeKTHoro obcnenoBaHus. JlaHHBIN Ba-
PHAHT MOJIENH SIBJISIETCSI COBOKYITHOCTBIO TPOIIECCOB, CHATHIX € MpoOIeMHON 06sacTH, He chopmy-
JTUPOBaHHBIE B OM3HEC-TIPOIIECCHI.

2) M+o.ge - Mozeib Buaa Mto.ge 1aeT 11abJIoH IS IPOSKTHPOBAaHUsS OM3HEC-TIpoIieccoB. Jlau-
HYI0 MOJIENTb B XOJI€ TIPOEKTUPOBAHUS MPEOOPa3OBLIBAIOT B MOAENb THMA Mas s B MO/enb BHUAA
Mro.8E.

DTOT mpoliecc, T.€. MpoIiecc MPeoOpa3oBaHUs UITU MPOSKTUPOBAHUS, IPECTABUM B BHJIC:

Mro-se = F(Mas.is),

rae F(*) = omepaTop mpOEKTHPOBAHUS HJIM OMEPaTop MpeoOpa3oBaHUsi MOJEIH IPOIECCOB B
MoJienb OusHec-mporecca F(*).
Mopens B OCHOBHOM COCTOUT U3 CUMBOJIOB, M KaXK/Iblii CHMBOJI orichiBaeTcst Teramu XML.

3 Moaeanb ou3zHec-npouecca B Bujae Mas.is

Mogens Tekyuiero Ou3Hec-mporecca nNpeanpoeKTHPOBAHUS COCTOUT U3 KOHILETITYalbHOM MO-
JIeST1 U MOJIEJIA COBOKYITHOCTH IIPOLIECCOB.

Cuctema siBisieTcst HH(QpacTpyKTypoii Ou3Hec-mporiecca.
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[TpoekTHpOBaHHE CHCTEMbI aBTOMATH3aIlMK OW3HEC-TIPOILECCa CBOIUTCSA K MPOCKTHPOBAHHIO
JUarpaMm «as-is» «to-bex.

Mas-is = M = ul_, KM;
150) 050

Mas.is = KMOBPUKMLBPULMBPU{UKLSPi} U{ULLSPiFU{UMMSP } {USMiiid,

rae M um Mas.is - MoJientb 6e3 IPOEKTUPOBaHUs OM3HEC-TPOIIECCOB B CHUMBOJIMYECKOM BHJIE U
B CBOEM COCTaBE MMEET CJeIyolue YacTHble Moaenu: Mas.is — mozaens BII 1o nmpoekTupoBanus
Kak ecTh «as-is». MicxomHas Mojiesb — MOJIeITb MPOIIECCOB.

1. KM; wmu KMOBP - BHemHss KOHIENITyallbHAsT MOJIENbh OW3HEC-TIpoliecca oomeit mpo-
O5eMHOI 0071aCcTH.

2. KMy min KMLBP — BHyTpeHHss WM JiOKajdbHas KOHLENTYyaJlbHAs MOJENb OW3HEC-
rpoliecca JJOKaaIbHOH MPOoOJIEMHOM 001acTH 001IeH MpoodIeMHON 00J1acTH.

3. KMj; umu LMBP — noruueckas Mojens OuM3Hec-Tporiecca, KOTopasi COCTOUT U3 CIIeAaTb-
HBIX TMPOIIECCOB B COCTaBe OM3HEC-Tpollecca JOKaIbHOW MmpobiieMHoN obnactu (Jlormueckas mo-
nenb ousHec-nporecca Nel).

4. KMy umu {KLSPi} - koHmenTyanpHas MOJeIb i-0T0 CHCHUATM3HPOBAHHOTO TIPOIIECcca JIo-
KaJbHOU MPOOIEMHON 00JIaCTH.

5. KMs wiu {LLSPi} - noruueckas Mozaenb i-oro CreuaaIn3dpOBaHHOTO-IIPOIECCa JTOKAIIb-
HOU ipobaeMHo# o6nactu, (Jlornyeckast MOJIeNb CHIEIIMATIM3UPOBAHHOTO mporiecca No2).

6. KMsg wm {MMSPi} — metamozens WK omepaTopHas MOJAEb I-0ro CIEHaIbLHOrO MPo-
1ecca, Koropas onuceiBaetcs ¢ nmomoinbio BPMN/BPEL, kotopast B cBOIO odepe/ib UMEET aHallo-
THYHYIO MOJIEITb - (PpaKTabHYIO MOJIEIb.

7.  KM; wm {SMhijk} — h-oii cepBuc (cepBUCHas MOJIEIb) I-O TPYIIIBI CEPBUCOB (MOIEITH
CEPBHCHI) -0l MEeTaMOJENH, T.€. ISl j-Oro CHeNUaILHOro mpoiecca K-oi ToKaabHOM TpOOIEMHOM
obmactu, h=1,H; i=1, I; j=1,J; k=1,K.

4 Mopean 6usHec-npouecca B Bujae Myo.ge

[Mpuntuner popmupoBanus Moaenun Mro.ge. [Ipu 3TOM mpeaBapUTENIBHO TPUBEAEM IPEIO-
JIOJKEHHS.

[Ipeanonoxenue 1. [Ipennonaraem, uro B moaensx Mro.ge 1 Mas.is KOHIIENTyalIbHBIE MOJIETH
MIPOLIECCOB COBMAJAIOT U, OTIUYAIOTCS METAMOJEIISIMU OTIEPaTUBHBIX MPOIIECCOB B COCTaBE OM3HEC-
npoiiecca.

Hcxons U3 mpennonoKeHus rnojaraeM Ciaeayrolee.

YacTtHble MOJIENIM OTIEPATUBHBIX MPOIECCOB OOBETUHAIOTCS MEXAY COOON. A TMOCie MPOSKTH-
pOBaHUs YaCTHbIE MOJENIN JAIOT WJIM MOPOKIAI0T HOBBIE MPOLECCH U COOTBETCTBEHHO HOBBIE MO-
JIEIIH.

5 Jloruueckasi MoJeb i-0 TPYNIBI CIENHATU3HPOBAHHBIX MPOLIECCOB

Becb cnucok 6HympeHHux cneyuanbHuIX npoyeccos, Komopbie cocmasiaom i-yio (2pynny) cne-
YUAbHBIX NPOYECCOB.

Onpenenenune 1. CnenuanbHblii Ou3HEC-TIpOIiece ¢ HOMepoM | (T.e. SP = SP; @ i=1,n) cocTout
13 BHYTPEHHUX CIIELUAIbHBIX IIPOLIECCOB, KOJTUYECTBO KOTOPBIX PaBHO M, T.€.

VSP = VSPij, j=1,mi

rae SP; — I-blif crnenuanbHbIM OW3HEC-Tporiecce (WM I-as TPyIIa CICHUATbHBIX OW3HEC-
MIPOIIECCOB — TIEPBBIM YPOBEHH OM3HEC-TIPOIIECCOB).
SP =SP;:i=1,n;

N - KOJIMYECTBO CIEIHATBHBIX OM3HEC-TIPOIICCCOB B I-OM CICIIMAIBLHOM OHU3HEC-TIPOIIECCE.
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VSPjj — j-bIif BHYTpeHHUH ClIeIMANIBHBINA nponece (BTopoil yposeHs bII) B i-oM crennambHOM
nporecce BIT (uam B i-0ii TpyIIIE CIIEIHATBHBIX TPOIECCOB),

SP = VSPij, jzl,mi;

Mj, - KOJMYECTBO BHYTPCHHHUX CICHUAIBHBIX MPOIECCOB B I-OM CICIUATBLHOM OH3HEC-
nporiecce.

[TosHOE Ha3BaHKE ITOM MOJEIU TaKOBO «Jlornyeckas MOJENb j-Oro BHYTPEHHETO CIeNHaIbHO-
ro mpoiecca (T.e. TeXHOJOTHUECKOro MpoIlecca) B COCTaBe 1-0if (IpyIbl) CHEHaTH3UPOBAHHBIX
MIPOIIECCOB JIOKATBHOTO OM3HEC-Tpoliecca B JIOKAIbHON NpoOsieMHOM obmactuy». s kpaTkocTh
Ha30BeM U 0003HaYMM ee Tak: «Jlormueckas mogensb No2y.

Jloruueckasi MOZIETb CIICIIMATH3MPOBAHHOTO OM3HEC-TIPOIIECCa YKAa3hIBACT M3 KAKHX MPOIECCOB
COCTOUT I-ast TPYyIIIa CIeUaTU3UPOBAHHBIX MTPOIECCOB, T.€. IIEPEUCHb MPOIECCOB, KOTOPHIC UMEIOT
AHAJIOTHYHYIO (DPAKTAITBLHYIO MOJIEIb.

JlarHas JIoTHYecKask MOJEIh MMEET TaKyk Ke CTPYKTYpPy Kak JIOTHYecKash MOJeiIbh OW3HecC-
nporecca (Jormueckas Mozeidb OusHec-mporiecca Nel) — CIUCOK CHEIHMAIbHBIX MPOIECCOB, HO
TOJIBKO JJI OAHOTO BUAA (B paMKax) CIEUaIbHOTO IIpoliecca.

Hannas mooenv, m.e. 102uueckas Mooens -0t 2pynnvl 6HYMPEeHHUX CReYUAIbHbIX NPOYECCco8
AHANIO2UYHAS TIO2UYECKOU MOOenU CNeyUdlIbHbIX Npoyeccos Ouznec-npoyecca, m.e. NOSMOpsem
CMPYKmMypy J102UHeCKol Modenu obuje2o buznec-npoyecca Ha noooobue hpakmaibHOCMU.

[Tporecchl, a Takke OM3HEC-TPOIIECCHI, COOTBETCTBEHHO, JIENIATCS HAa OCHOBHBIC, JIOTIOJHH-
TeJIbHBIC, BCTIOMOTATEIbHBIC, CTICIIHATILHBIC U CCPBUCHBIC.

3aki0ueHune

OCHOBHBIM YTBEPKICHUEM ITOU pabOTHI SBIISIETCS TO, YTO OM3HEC-TIPOIIECC CYIIECTBYET HE3a-
BHUCHMO OT HAC M SIBIISIETCS MHCTPYMEHTOM, PEaTU3YIOIINM MIPOU3BOICTBEHHBIN TUIaH MyTEeM HHTE-
Tpaliy U CUCTEMATH3aIllH, a TAKKe rapMOHU3alUN PabOThl MHOXKECTBA MPOHU3BOJICTBEHHBIX dJIe-
MEHTOB WJTU 3BEHBEB.

Takum 00pazomM OM3HEC-TIPOIIECC COCTOUT M3 MHOXKECTBA CIEIUAIBHBIX MPOIECCOB, KOTOPHIC
OTpaXkaroTCs B MOJEIH.

Bce stu cBoiicTBa OM3HEC-TIPOLIECCOB JOJKHBI OBITh OTPAKEHBI WJIM OXBA4YE€HBI B MOJIEIH.
[IpencraBiena mojenb OU3HEC-TIpoIlecca KaK MPOU3BOMHON (MM MOPOXKIESHHOM) U3 KOMOMHALIUN
OTJICNBHBIX JIOKAJIBHBIX WM YaCTHBIX MOJEINEH, OTpa)karollhe OTICIbHBIC AacleKThl OW3Hec-
nporecca (BUI0B MPOIIECCOB).

B paborte packpbiTa CyTh 3TON MOJENH, T.€. 00IIast MOJeNb OU3HEC-TIPOIIecca U YacTHbIE MOJIe-
nu OU3Hec-Tmpoliecca.
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Kuandykov A.A., Uskenbayeva R.K., Kalpeyeva Zh.B., Kassymova A.B.
A business process model based on logistics processes

Abstract. This article proposes a multipurpose and multitasking model of a business process
that reflects the specification of a business process and acts as a pattern for designing business pro-
cess automation systems; serves as the basis for creating an interactive, question-answer and expert
decision-making system, as well as for creating platforms for the design and development of busi-
ness process automation systems.

The structure and composition of the general model of the business process, which consists of
combinations of private models, reflecting the features of individual aspects of the business process,
is given.

It is assumed that the general and particular models of the business process will serve as the ba-
sis and / or will be included in the dialogue decision-making system, as well as the platform and
CAD of the design and development of business process automation systems, in particular, logistics
business processes.

Key words: process, business processes, business process model, private business process
models, special processes, process, organizational process, management process, administrative
process.

KyanabikoB A.A., Yckenbaesa P.K., Kaabneea ’K.b., KacbimoBa A.b.
JlorucTuKaJIBIK MpouecTep MbIcAIbIHAA OM3Hec-IpoLecTepai MoAeIbIIK YChIHY

Anparna. byn Makanaga Ou3HeC-IpOLECTIH CHEHM(UKALUACBIH KOPCETETIH KoHe OM3Hec-
IIpOLECTEPIl aBTOMATTaHABIPY XKYHenepiH *koOanayablH YITICl peTiHAe *KYMbIC 1CTEHTIH Ou3Hec-
IPOIECTIH KON MaKCaTThl XOHE KOIl MIHJAETTEp MOJEli YChIHBIIFAH; HHTEPAKTUBTI, CypaK-Kayarl
JKOHE caparnTaMaliblK MIenIiM KaobUiaay )KYHeciH KypyFa, COHAai-aK Ou3Hec-IpoIecTepai aBToMaT-
TaH/BIPY KYHECiH xkobajlay MEH JaMbITyFa apHaJFaH maTgopmaiap Kypyra Heri3 0onapl.

busnec-mipoliecTiH KEKeNereH acheKTUICPIHIH EpPeKIIeNIKTEPIH KOPCETETIH JXEKE MOJCIb-
JepAiH KOMOMHAIMsUIapbIHAH TYPaTblH OM3HEC-NIPOLECTIH JKajlbl MOJAETIHIH KYpBUIBIMBI MEH
KYpaMbl KEITIPUITEH.

bu3Hec-npoLecTiH JKalIbl JKOHE epeKIle MOJENbJAepl JUAOTTHIK LIelimMaep KaObuiaay y-
fieciHe, ocblFaH opail OM3HEC-TpoIecTep/ll aBTOMATTaH/bIpy KYHenepiH, aran alTKaH/a, JOTUCTH-
KaJbIK Ou3Hec-mporecTepli xkobanay xkoHe nambITy Iuiargopmacsl MeH AXOK Herisi Gomams
XoHe / Hemece KOChUIAJIbI JIeT 00JDKaHy/Ia.

Tyiiinai ce3nep: mporece, Gu3HEC-mporecTep, OM3HeC-MpoLecc MoJeNi, OU3HeC-TpoIecTepIiH
’KEeKe MOJIeNbJIepi, apHalbl IPOIIECTEP, TEXHOIOTHSIIBIK TPOIIECC, YUBIMIACTHIPY MpoIieci, 6ackapy
npoIieci, dKIMIILIIK MPOLIEcC
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YK 004.5
Kybexos Bb.C., Yckenoaesa P.K., Haymenko B.B.
MesxayHapoIHBIA YHUBEPCUTET UH(OPMAIIMOHHBIX TEXHOJIOTHMA

POJIb SMART-TEXHOJIOT UM B PA3BUTHH YEJIOBEYECKOT'O KAIIUTAJIA U
COBPEMEHHOI'O TIOAXOJA K OBPA30OBAHHMIO

Annomauusa. /[na pazeumus 06pazosanust yoice mpebyemcs eiusHue denogeueckozo kanumana. Heoo-
XOOUMO UBMEHAMb camy 00pa308amenvhyio cpedy, d He NPocmo Hapawusams 06veémbl 00PA306AMENbHbIX
Pecypcos, 00NINCHO KAYeCMEEHHO USMEHUMbC CAMO COOEPAHCaAHUe 00pa308anus, e2o Memoobl, UHCMPYMeH-
mul U cpedvl, Heobxo0um nepexod xk Smart-oopazosanuro. Heobxooumo pazsueams maxue KOMHEMEHYUU,
KAK aHanumuyeckue, HasblKu peuenust KOMNIEKCHbIX NpoOieM, UHHOBAYUOHHOCMb — CHOCOOHOCHb K pa3-
BUMUIO HOBBIX UOCU U UX 6HEOPEHUIO, HABLIKU MENCKYIbMYPHbIX KOMMYHUKAYUL, d MAKIHCe NPOEKMHbLI NOO-
X00.

Knroueswie cnosa: onmono2usi, uH@OpMayuoHHble CUCEMbL, Ye08eYeCKUll Kanumai, oopazoeamen-
Has cpeoa, BbIpadceHue 3HaHUull, opMuposaHue KomMnemeHyull

Jlnst pa3BuTHSL 00pa3oBaHUs YK€ TpeOyeTcs BIUSHHE YelloBeuecKoro kKanurtana. Heobxommmo
U3MEHSTh caMy 00pa30oBaTEeNbHYIO Cpely, a He MPOCTO HAapalluBaTh 00BEMBI 00pa30BATEIBHBIX pe-
CYpCOB, JOJDKHO KaUeCTBEHHO U3MEHUTHCS CaMO COZEpkaHUEe 00pa30BaHusl, €r0 METO/Ibl, HHCTPY-
MEHTBI U CpeJibl, Heo0XoauM nepexoa k Smart-oopazoBanuto. Heo6xoaumo pa3BuBaTh TakKue KOM-
METCHIMU KaK aHAJIMTUYECKUEe, HABBIKM PEIICHHs] KOMILUICKCHBIX MPOOJIeM, HHHOBAIIHOHHOCTh —
CIOCOOHOCTh K Pa3BUTHUIO HOBBIX HJEU M UX BHEAPEHUIO, HABBIKU MEXKKYIbTYPHBIX KOMMYHHKa-
M1, a TAK¥KE MPOEKTHBIN MOAXO/.

[lenpro MHTEpaKTUBHOI 00pazoBaTeNbHON SMart-cpenbl ¢ KOMIUIEKCOM SMart-rexHoaoruil siB-
JIIeTCs CO3/IlaHWE YCJIOBUM TOBBIIICHUS] KauyecTBa 0Opa3oBaHMs, B paMkax TpeOoBanui ['ocynap-
CTBEHHBIX NMPOrpamMM pa3BuUTHs oOpa3oBanuss W Hayku PecnyOsmkm Kasaxcran B mepuop
2016-2019 rr., u «ludposoii Kazaxcran» B nepuon 2018-2022 rr., oAHUM U3 HampaBJIeHHi
peaJM3aluu KOTOPOH, siBisieTcsl «Pa3BuTHE UeloBEeUYeCKOro KanuTaaay — HalpaBJieHue npeodpa-
30BaHUM, OXBATHIBAIOIIETO CO3/IaHME TaK Ha3bIBAEMOI'0 KPEaTHBHOI'O OOIIECTBa AJis1 oOecreyeHus
IIEpex0/1a K HOBBIM pEAIUsIM — SKOHOMHKE 3HAHUM.

OcHOBHOE Ha3HAUECHUE UHTEPAKTUBHOM 00pa30oBaTeIbHON SMart-cpe/ibl CBsA3aHO C CO3/IaHUEM U
PUMEHEHHEM MHHOBAI[MOHHOW METOAMKH (POpMUpPOBaHMs 00pa3oBaTeNbHBIX PECYPCOB, OPUEHTH-
POBaHHOM Ha pelleHue MpobsieMbl aJanTaluy 00pa30BaTEIbHBIX MPOrPaMM K COBPEMEHHBIM Tpe-
OOBaHMM I10 MTOJATOTOBKE MHKEHEPHBIX KaJPOB U BO3MOXXHOCTH WHAMBUYAIN3aLUN O0YUEeHHUS.

Konuenmumn 1 MexaHu3Mbl HHTEPAKTUBHON 00pa3oBaTenbHOM SMart-cpeipl HallpaBJIeHbI Ha:

- pa3paboTKy M pa3BUTHE MoOjelel NpeACTaBICHUS U OpraHu3alud 3HAHWH C HCIIOJIb30Ba-
HHAEM KOMIIETEHTHOCTHOI'O ¥ OHTOJIOTHYECKOTO MOJAX0/I0B;

- pa3paboTKy MOBTOPHO MCIOJIb3YEMbIX 3HAHUEBBIX KOMIIOHEHT;

- pa3paboTKy METOJUKHU IMPOEKTHPOBAHMS 3HAHHEBOIO KOHTEHTa TUCHUIUIMH U oOpa3oBa-
TEJIHBIX MIPOrpaMM, OCHOBAHHBIX Ha NMPOEKTHO-OPUEHTUPOBAHHON TEXHOJIOTUU OOYyUeHUs, KOMIIe-
TEHTHOCTHOM MOJIEJTH BBIITYCKHHKA, CTAHIAPTaX W KOHIENIHIX BceMupHOi nHuIatuebl CDIO;

- anmnpo0anuio WHCTPYMEHTAIBHBIX CPEJACTB SMart-TeXHOIOTuH, ¢ 1eNbl0 BBIBOJA HAa HOBBIH
YpOBEHb KadecTBa 00pa3oBaTeNbHBIX YCIYI U MPOAYKTOB, KOTOpPblEe OYIyT JAOCTYMHBI LIUPOKOMY
KpYry yueOHbIX 3aBeneHuit Peciyonuku Kazaxcran B Buge Web-cepsuca.

Jlns peanin3anuy MOCTABICHHBIX LENEN IIIaHUPYETCS BBIIOJIHEHUE 3a/a4, CBA3aHHBIX C IIPUBE-
JICHWEM amIapaTHO-IPOrpaMMHOI HH(PPACTPYKTYphl U UH(OPMAIIMOHHOTO o0ecreyeHus oopa3oBa-
TEJIBHOrO IMpOLIecca, B COOTBETCTBHE C KOHLEMUUSAMHU SMmart-o0pa3oBaHus; CO3JaHUs MPOTOTUIA
MOJIETI HHTEPAKTUBHOM 00pa3oBaTeIbHON SMart-cpeibl YyHUBEPCUTETA.

[IpeanoceiikaMu K pa3paboOTKe HHTEPAKTUBHOM 00pa30BaTeIbHOM SMart-cpepl SBISIIOTCS:
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- HEOOXOJMMOCTh MEPexo/ia K aBTOHOMHOCTH Y4E€OHOTO 3aBe/leHHs IO TUIAHUPOBAHHIO yueo-
HBIX IIJJAHOB ¥ (POPMUPOBAHMIO UHAMBHIYyaIbHBIX TPAEKTOPUI 00yUeHMs;

- HEOOXOJMMOCTh TMOKOTO O0YYEHHUsI C TOUKH 3PEHUS B3aUMOCBS3HU MEXKAY WHAWBUYAIbHbI-
MU U OPraHU3alMOHHBIMU LIEJISIMH Y4€OHOT'0 3aBe/IeHUs U TPeOOBaHUSAMU PbIHKA TPY/a;

- Pa3BHUTHUs YEJIOBEUYECKOT0O KalHUTala U HHIUBUAYaTbHOCTH 00Yy4YaloIerocs;

- HEeoO0XOIMMOCTh Iepexo/ia Ha MHHOBALMOHHBbIE (OPMAThI MPEICTABICHHUS U OpraHU3alUU
3HaHUH W, B YACTHOCTH, MPHUMEHEHHE OHTOJIOTMYECKOTO MOJIXOa M COOTBETCTBYIOIIMX MOJEIEH
0TOOpakeHMsI 3HAHUM;

- HEOOXOJMMOCTh NMPUMEHEHHs KOHIENUi U cTangapToB Beemupnoii nannuatussl CDIO B
MH)KEHEpPHOM 00pa30BaHuY;

- HEOOXOJMMOCTh B COBEPIICHCTBOBAHHMH YIPABICHYECKOIO MEXaHU3Ma 3a CUET yIpeKaaro-
IIEro INIAHUPOBAHMS U pealln3alui 00pa3oBaTeIbHbBIX IPOrPAMM U MPOLIECCOB;

- HEOOXOJMMOCThH Iepexoja K mapaaurme Smart-odydenus, Kak MpUHIUIHAILHO HOBOK 00-
pa3oBaTeNbHON cpeze, 0ObeAUHAIONICH NpenoiaBaTeei, CTyIeHTOB M 3HaHUs, U, IpeAroaraio-
1Ieil mepenavy 4acTH MHTEIICKTa M OIbITa IperojaBareis B cpeay e-learning, uro Oyaer crmocoo-
CTBOBAaTh MOBBIIIEHUIO MOOMJIBHOCTH U KauecTBa MPEAOCTABICHUs 00pa30BaTeIbHbIX YCIYT U IPO-
TYKTOB.

VYka3zaHHbIe 0COOEHHOCTH 00YyCIaBIMBAIOT Pa3BUTHE HOBOW 00pa3oBaTENbHOM MapajurMbl Ha
OCHOBE MHHOBAIMOHHOTO TPEACTABICHUS M OpraHU3allMi 3HAHUEBOI'O KOHTEHTAa pabo4Mx Mpo-
rpamMM JUCHUIUIMH CIIEIUAIBHOCTH, ONEPEKaIOIero IAHNPOBAaHUS YU4eOHBIX TUIAHOB U MPUMEHE-
HUSI THCTPYMEHTAJIbHBIX CPEICTB SMart-TeXHOJIOrui, KOTOPbIe AUKTYIOT HOBBIE TUIIBI ayJUTOPHBIX
U TIPAKTHYECKUX 3aHSATHI.

Pa3Butue cucremMbl HHHOBALIMOHHOTO 00pa30BaHMs B 00JacTH MH)KEHEPHBIX HAyK, pe3yJibTa-
TOM KOTOPOTO SIBIISIETCSI IMOJTOTOBKA BBICOKOKBATM()HUIIMPOBAHHBIX CIIEHUAINCTOB, CIIOCOOHBIX
o0ecrneynTh MMO3UTUBHbIE U3MEHEHHs B 001acTH CBOEH MpodhecCHOHAIBHON JesITeNbHOCTH U B KO-
HEYHOM HTOTE B SKOHOMHUKE M COIMATIBHOMN cpepe — OJTUH U3 MPHOPUTETOB COBPEMEHHOTO TEXHUYE-
CKOT0 By3a. B 3TOM CBsI31, HAXOXKAEHUE ONTUMAJIBHOIO COYETAaHUS MEXKIY aKaJeMUYeCKUM 00pa3o-
BaHMEM M CHCTEMOH MOATOTOBKM WHHOBAIMOHHBIX HH)KEHEPOB-Pa3paOOTUMKOB BCET/A SIBIISETCS
aKTyalbHOMH 3a/1aueil.

Jist peanmu3aniivl TIOCTAaBJICHHBIX II€JIEH MCIIOJIb30BaHbI MapajurMa WH)KEHEPUU 3HAHWH, KOH-
LEeNIHUNU 00bEKTHO-OPUEHTHPOBAHHOIO M TIOPOXKIAIOIIET0 MPOrpaMMHUPOBaHUS, MOJIENIb OHTOJIOTHU
JUTSE OTOOpaKeHUsI U CrienuUKAIIMHA 3HAHUH, KOHIETIINH U (GOPMaTTU3MBbl TIPEACTABICHUS 3HAHHM,
CBOMCTBA OOLHOCTH U U3MEHUMBOCTHU MOHSATHHA.

[Tpenyaraemast METOIMKA TIO3BOJISIET:

- TPOBOAMTH aHAIN3 00PA30BATEIbHBIX PECYPCOB JOMEHA O0YUEHHUS C LIEbIO MPEeACTaBICHUS
CEMaHTHYECKOTO KOHTEKCTa HAaO0OpaMu OMOPHBIX MOHSTHH, (OpMAIN30BaTh M CTPYKTYpHUPOBATH
3HAHUS B BUJIE OHTOJIOTUU OMOPHBIX MOHITUH;

- TPEeNOCTaBUTh OOYYarOIIUMCS BO3MOXXHOCTH TPHMEHEHHS] KOTHHUTHBHO-TPapUIECKUX
CPEZCTB BU3YyalIU3allui U 0TOOpa’KeHHsI 3HAHUEBOTO KOHTEHTa 00pa30BaTeIbHBIX PECYPCOB IOMEHA
oOy4YeHHsI, HAlleICHHBIX Ha TMOBBIIICHUE YPOBHSI BOCTIPUSTHSI, TOHUMAHUS M Pa3BUTHUS y 00ydaro-
IIUXCSI KOTHUTUBHOTO MBIIIJICHHUS,

- TPOBOAMTH Pa3pabOTKy MOBTOPHO HCIIONB3YEMBIX 3HAHHEBBIX KOMIIOHEHTOB B (opmarax
MO/JIEJIA OHTOJIOTHH U MOJEIH XapaKTEPUCTHUK;

- HCIIOJIb30BaTh 3HAHWEBHIE KOMITOHEHTHI U MapaMeTphl SMart-koHTpakTa Juis MPOEeKTHPOBa-
HUS ClIeHapus 00ydeHHs MOCPECTBOM (OPMHUPOBAHUS 3HAHUEBBIX TPEHJIOB U COOTBETCTBYIOIINUX
3HAaHUEBBIX KOHTCHTOB KYPCOB;

- peanu3oBaThb OCHOBHOM NPHHLMI KPEIUTHON TEXHOJOTHMH OOYYEHHs, 3aKIIOYaOLIHiica B
NPEJIOCTABICHUH aKaJeMUYeCKOH CBOOOIBI BHIOOpA IIMKIIA TUCIUILINH 110 WHAWBHYyaTBHOMY IPO-
¢bumpoBaHuIo, HaNpaBJICHHbIE Ha (popMUpOBaHHUE MTPOPECCHOHATLHBIX KOMIETEHITUH.

Pe3ynbpTaThl NpoBEIEHHBIX MCCIEIOBAHNN UMEIOT 1IE€IbI0 NOBBICUTh 3(()EKTUBHOCTH 00 yUeHUs
Ha OCHOBE CXEMHBIX M 3HAKOBBIX Mojeliell yueOHoro marepuaia. PazpaboranHas MeToIMKa U MO-
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nenu GOpMHUPOBAHUS 3HAHUEBBIX KOMIIOHEHTOB IUIAHUPYEMOT0 00yUeHHsI MOTYT ObITh PEKOMEH10-
BaHbl, B IIEPBYIO OUYepe/b, IPENOJaBaTeIsIM HHKEHEPHBIX CIELUAIbHOCTEN, IPOrPaMMHCTOB, CIIe-
[IUAJIMCTOB B 00J1aCTH UCKYCCTBEHHOTO MHTEIJICKTa U 0a3 JaHHBIX, YTO, KOHEYHO, HE OrPaHHUYUBACT
UX UCHOJb30BAHUE U IS IPYTUX NPO(PECCUOHANBHBIX HANPaBJIEHUH U y4eOHBIX YUpeKIeHHH.

JIrobast mpodeccust 6azupyeTcs Ha HEKOH COBOKYITHOCTH TEOPETHUYECKUX 3HAHMM M MpaKTHYe-
ckoro onelta. Eciiu 3Ty ocHOBY ynaetcst (opMalin30BaTh U COOTBETCTBYIOIIUM 00pa3oM JIOKyMEH-
TUPOBATh, MOJO0HBIN CBOJ 3HAHUI CTAHOBHUTCS OTIPABHOW TOYKOW NI pa3paboTKu 0O0pa3oBaTeb-
HBIX MPOrpaMM M0 MOATOTOBKE OyAyIIMX CHEIHMAIMCTOB B JaHHOM O0JIACTH M TPEHWHIOB Ui I1O-
BBIIICHHS UX KBAIM(UKAIINH, a TAKXKE ISl aKKPEIUTALUHU aKaIeMHUECKUX MTPOrpamMM U podeccro-
HaJIBHOM cepTUUKALUH.

OO11en3BeCTHO, YTO TPAAUIMOHHOE 00YUYEHHE TIOCTPOCHO C OMOPON HA MaMATh 00yJarOMIMXCS,
a BOT TaKHe ICUXMUYECKUE MPOLECChI, KaK BOOOPaKEHNE U MBILIUIEHHUE, SBISIFOTCA NOOOYHBIM IPO-
TYKTOM TPaJHIIMOHHOTO OOYyYEHUSs, MO3TOMY YCIIeX OOy4eHHUS BO MHOTOM 3aBHCHUT OT Pa3BUTOCTH
[I03HABATENIbHBIX CIIOCOOHOCTEHN YesloBeKa — €ro BHUMAaHUS, NaMsTH, BOCIPUATHS, BOOOpaKEHUS U
T.J.

Bomnpoc 31ecs B cienyromeM: MOXHO JIM Ha3BaTh 3(()EKTUBHONW MO3HABATENIBHYIO JAEATEINb-
HOCTb, €CJIM PE3YyJIbTaT MOJYYEH YEJIOBEKOM 3a CUET BBICOKOM HANpsLDKEHHOCTH Tpyaa? O4yeBUAHO,
YTO HET, Beb MO3HABaTeIbHAasl JIEATENBHOCTh - 3TO HE MPOCTO IMPOLECC, a MPOLECC COLMUATbHBIH,
CJIEZIOBATENIbHO, €r0 COBEPLICHCTBOBAHUE U YNOPSAA0YMBAHUE HEOOXOIUMO CBSI3bIBATH C COLIUANb-
HOW 0OYCJIOBJICHHOCTBIO NCUXUKH, & HE C KOJMYECTBEHHOW OIICHKOH pe3yibTara JeATeIbHOCTH.
[TosiBneHre HOBBIX CPEACTB 0Opa30BaTENbHOMN AEATEIBHOCTH, TEXHUUECKUE OTKPBITUS MOCIETHUX
JeCATUIICTUH, JTAaBUHOOOPA3HbIH POCT MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH TOCTa-
BIJIM TIepeJl YeJI0BEYECKUM COOOIIECTBOM M 00pa30BaTelbHBIMU 3aBe/ICHUSIMU HOBYIO IIPOOIeMy —
MHTCHCU(UKAINIO YIeOHO-TI03HABATEIILHOM JEITEeNBHOCTH CTYAeHTOB. Ha 3T0 00paTni BHUMaHHe
emé B 1975 rony A.H. JleonTseB [3], KoTopblif ucan, uTo "credyem nocmasume 60 21agy y2id He
CMONbKO npobaemy pa3pabomku UHMEHCUBHBIX MeMO008, NPUMEHAEMbIX He 6Clo0y U He 6ce20d,
CKOIbKO npobiemy unmencugurayuu 1106020 obyuenua". IT0 HaOMOJEHUE YUEHOTO COBIAIAET MO
BpEMEHH ¢ OYpHBIM BHEAPEHHUEM B 00pa30BaTeIbHbIE TPOLIECCH] TEJATOTMYECKUX U HHPOPMaAIIMOH-
HBIX TEXHOJIOTMH, TJIaBHOH 1IETbI0 KOTOPBIX SBJISAETCS MOBBbIICHHE Y((EKTUBHOCTH Y4eOHOH jaes-
TEIbHOCTH, B TEPBYIO OYEpEIb, 3a CUET PALUOHAIBHBIX NPHUEMOB «CXKATUS» U KOTHUTHBHO-
rpadMuecKoro NpeicTaBiIeHUs Y4eOHOro MaTepualia, a TakXKe 3a CYET CO3/aHusl ONTHUMAlIbHBIX
YCIIOBUI OpraHu3ali 00pa3oBaTeIbHOIO Ipolecca.

3HaHus Kak 0cOoOBIH pecypc UMEIOT CBOMCTBA HENIPEPHIBHOTO BOCIIPOM3BO/ICTBA, HAPAILIMBAHUS
KaK Ha YpOBHE UX 00BEMOB, TaK U HA YPOBHE KAUECTBEHHBIX XapaKTEPUCTHUK, TAKUX KaK CJIOKHOCTb
1 GyHIAMEHTAIbHOCTD, a/IeKBAaTHO U3MEHEHUSIM B HayKe, COLMYMe WM B KyJIbType. OJHaKo, KaK U
BCAKHI pecypc, 3HaHUS MOABEPKEHBI OU€Hb ObICTpOMY cTapeHuto. [loatomy /it paboThl cO 3HAHU-
AMHU TpeOyroTcs 0coOble METOJIbl UX 00pabOTKH, XpaHEHUSI U MCIIONB30BaHUA. DTHU MOTPEOHOCTH
MIPUBEJIM K BOSHUKHOBEHHUIO MHXKEHEPUU 3HAHUN — 00JIaCTH HayK 00 MCKYCCTBEHHOM HMHTEJUIEKTE,
u3yyaromiei 6a3bl 3HaHUH U METOABI pabOTHI CO 3HaHUSAMH. OCHOBHAs 3a7a4a HHKEHEPUU 3HAHUN —
MOJIyY€HUE U CTPYKTYpUPOBAHME 3HAHMU JUIsSl MOCIENyrolleld pa3paboTKU M MCHOJb30BaHUs 0a3
3HaHUi, rae 6a3pl 3HAHUN — 3TO 0COOOT0 POJia XPAHWIMILA, CIYyXKAIUe JUIsl ONEPUPOBAHUS 3HAHMSI-
MU. baza 3HaHUI CONEPIKUT CTPYKTYPUPOBAHHYIO HH(POPMAIIUIO O HEKOTOPOl MpeAMETHOI 061acTu
JUIL MCTIONIb30BaHUS NPOrpaMMaMM WM YEJIOBEKOM C KOHKpeTHOW 1enbio. CoBpeMeHHble 0a3bl
3HaHUN pabOTalOT COBMECTHO C CHUCTEMaMH MOMCKa WH(OpMaluu, UMEIT KIacCU(PUKALUOHHYIO
CTPYKTYpY U (hopMaT npeicTaBlIeHHs 3HAHUH, I03TOMY BBIOOD aJIeKBaTHOM MOJEIH MpeACTaBICHUs
3HAHUU SBISETCS OJJHOM U3 CIOKHBIX MPoOIeM pabOThI CO 3HAHUSMU.

IIpeocmasnenue 3nanuii — BONPOC, BOSHUKAIOUIMHA B KOTHUTOJIOIMH — HAayKe O MBIIUICHUH, U B
WCCTIEOBAaHUSX WH)KCHEpUH 3HaHUH [4-6]. B KOTHUTONOTHM OH CBSI3aH C TEM Kak JIFOJHU XPaHAT U
o0pabatbIBaroT HHPOpMaLMIO. B HHXeHepuH 3HaHUN — ¢ TOA00POM MOJIENIEH MpeICTaBIeHUs KOH-
KPETHBIX U O0OOIIEHHBIX 3HAHWM, CBECHUN M (DAKTOB JIJI1 HAKOTUICHHWS W KOMITBIOTEPHON oOpa-
00TKH.
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[Tpobnema mpeacTaBIeHHs 3HAHUN 3aKIIIOYAeTCsl B TOM, YTO B OOJIBIIMHCTBE CIIy4acB 3HAHHS
ABIISIIOTCSL IPOAYKTOM JIEATEIbHOCTU UE€JIOBEKa, a TOUHEe, HKCIepTa B HEKOTOPOU MpeIMeTHOH 00-
nactu. CremoBaTenbHO, TJIaBHAS 33Jadya — HAYYUTHCS XPAaHUTh 3HAHUS TaKUM 00pa3oM, 4TOOBI
KOMIIbIOTEPHBIE NPOrPaMMbl MOIJIM OCMBICIEHHO 00pal0aThiBaTh MX M JOCTUTHYTh TeM 000U
4eJI0BEYECKOro nHTeIiekTa. Kpome Toro, passurue nHpOpMAIMOHHO-TIOUCKOBBIX CHCTEM BBICOKO-
r0 YpOBH$, JAUAJOTOBBIX CUCTEM, 0a3UpPYIOIIUXCS HAa €CTECTBEHHOM SI3bIKE, MHTEPAKTHBHBIX YeJI0-
BEKO-MAIlIMHHBIX CHCTEM, IIPEJAHA3HAUYEHHBIX JUIsI COBMECTHOI'O pEIICHMs 3ajad YIpaBJICHHUS,
IPOEKTHUPOBAHUS U T.II., BBIABUHYJIO €Ille OJHY 3aJauy — [IpeJICTaBIeHNe 3HAHUI B BUJIE, 1OCTATOY-
HO (hopManbHOM JUIS TOTO, YTOOBI MOJENb MPEACTABICHUS 3HAHUN OJTHO3HAYHO MHTEPIPETHPOBA-
Jachk KOMIIbIOTEPHOM MPOrpaMMoOi, HE3aBUCUMO OT IIPOU3BOAUTENS Oa3bl 3HAHUH.

Enunas monens npeacTaBieHus 3HAaHUN PEIIUT Mpo0IeMy MOMCKa 3HAHUH B Pa3HOPOIHBIX HC-
TOYHHMKAX JAHHBIX U CYIIECTBEHHO OOJIETYUT 3a/1a4y 0ObeAMHEHUS TAKUX UCTOYHHUKOB.

CoBpeMeHHas cucTeMa BBICIIETO0 HHKEHEPHOT'0 00pa30BaHMs HCIIBITHIBAET OCTPYIO HEOOXO01uU-
MOCTh Iepexo/ia OT Y3KOCIELHUATU3UPOBAHHBIX 3HAHUN M KBaTU(UKALMHA, (HOpMaIbHO MOATBEP-
JKJACHHBIX TUIUIOMOM, K Ha0Opy KJIFOUEBBIX KOMIIETEHIUH, CBSI3aHHBIX CO CIIOCOOHOCTBIO BBINYCK-
HUKOB BECTH ONPEENICHHYI NPOEKTHYIO JeATeNbHOCTh B cBoell mpodeccuu. [IpuHumnmansHO
Ba)XHO 3aMETHUTbh, YTO CTaHAAPTHHIC OTPACIIEBBIC 3HAHUS M KBATH(HUKALNN YTPATHIN CBOIO (P heK-
TuBHOCTh. CTaja pacTH pojib MEKIMCLUUIUIMHAPHBIX HCCIEIOBaHUNH B HayyHO-00pa30BaTEIbHOM
npolecce, OpUEHTUPOBAHHOM Ha IOJIy4YE€HHE BBITYCKHHUKAMH COBPEMEHHBIX KJIIOYEBBIX KOMIIETEH-
U KaK CLIOCOOHOCTH BOCIIPOM3BOJIUTH aKaIEMUYECKUE 3HAHUS U IPUHUMATh PELICHUS], CO3/1aBaTh
HOBbIE 3HAaHUSI Ha OCHOBE COBPEMEHHBIX JOCTHKEHMH HAYKH, OTKPBITBIX MHHOBALUN U MEPEIOBBIX
HAayKOEMKHX TEXHOJIOTHIA.

Dopmanuzayus — METOJ UCCIEOBAHUSA, B OCHOBE KOTOPOIrO JIEKHUT OTOOpakeHUe cojieprKa-
TEJIbHOI'O 3HAHUS B 3HAKOBO-CUMBOJINYECKOM BUJe. POpMaAIM30BAHHBIN A3BIK JOJKEH JOCTATOYHO
TOYHO U PEJIEBAHTHO BBIPAYKATh 3HAHMS, U UCKIHOYATh BO3MOKHOCTh UX HEOJHO3HAYHOIO ITOHUMa-
HUSL.

CMBICTT OHTOJIOTUH HE B CTPYKTYpPE MOHATHH NMpeIMETHON 00acTu, a B MPeJICTaBIeHUH UX Ce-
MaHTHKH. Yeln0BEK NOHUMAET CMBICI M HA3HAYECHHE BEIIEH U JEHCTBUIM C HUMU, TOJIBKO, €CIIM OHH B
€ro CO3HaHWM HaXOJATCS B paMKaX HEKOTOPOW CUCTEMBI CBSI3aHHBIX JAPYT C APYTrOM IOHATHH.

[Tpu popmanuzanuu paccyxaeHus 06 00beKTax MEPEHOCATCS B MJIOCKOCTh ONEPUPOBAHUS CO
3HakaMu ((opMysiamMM), YTO CBSI3aHO C IOCTPOEHHEM MCKYCCTBEHHBIX $3BIKOB. Vcrmosb3oBaHue
CHEeHaJIbHON CUMBOJIMKH MO3BOJISIET YCTPAHUTh MHOTO3HAYHOCTh, HETOYHOCTh U 00pPa3HOCThH CIIOB
€CTECTBEHHOTI'0 s3blIKa. B (hopMan30BaHHBIX PAaCCykJIEHUAX KaxXJblii CUMBOJ CTPOTO OJJHO3HAYEH.
dopmanuzanus CIy>KMT OCHOBOW JIJIsl MPOLIECCOB AJITOPUTMHU3ALMU U MIPOrPaMMUPOBAHUS O0BEK-
TOB M CHUCTEM HCKYCCTBEHHOTrO MHTesIekTa. [aBHOe B mporiecce GopMalu3alii pacCyKIeHUN
COCTOHUT B TOM, YTO HaJ (OpMyJIaMU UCKYCCTBEHHBIX S3bIKOB MOXHO MPOU3BOJIUTH ONEpalnu, Mo-
JTy4aTh U3 HUX HOBBIE (DOPMYIIBI M COOTHOIICHUS. TeM caMbIM OIEpallui ¢ MBICIISIMU 3aMEHSIOTCS
NENCTBUSIMU CO 3HaKaMH U CUMBOJIaMHU.

K nanbosee 4acTo HCHOIB3YEMbIM MOJEISAM OTOOpPa)KEHUs 3HAHUN TPaJUIIMOHHO OTHOCSTCS
NPOOYKYUOHHASL, cemesas, ppeimosas, aneebpauyeckas mooenu, 2pagvl u muodxcecmea [4-6].
Hapsiny ¢ oTMeueHHBIMU MOJICNISIMU TIPUEMIIEMON MapaJurMoil o opraHu3anuu 00pa3oBaTeIbHbBIX
pPECYPCOB MOAXOAUT MapagurmMa MOpoKAaolIero MporpaMMUPOBAaHUS, KOTOpas pacrosaraeT 3¢-
(EeKTUBHBIMH BO3MOXKHOCTSIMHU M CPEJICTBAMHU IO MOJICIIMPOBAHUIO CBOMCTB U MEXaHU3MOB UX B3aH-
MOJIeHICTBHS.

B nckyccTBeHHOM MHTEIUIEKTE 3HAHUS O MPEAMETHON 00JIacTH MPEICTaBIISAIOTCS B BUE Uepap-
XUHU CTPYKTYPUPOBAHHBIX OOBEKTOB, CBSI3aHHBIX MeXay co00il oTHomenusmu. Ha atoit unee 6azu-
pyroTcsi Takue (opManu3Mbl OTOOpa)keHHsI 3HAHUHM Kak (peiimMbl, CeMaHTUYECKHE CEeTH, a TaKXKe
A3bIK 00beKTHOr0 MoAenupoBanuss UML, koTopblil, SIBISSACH S3bIKOM IPEJCTABICHUS 3HAHU, B BU-
JI€ MUEPAPXUM CTPYKTYPHUPOBAHHBIX KJIACCOB IO3BOJIIET OMMCHIBATh JEKJIApaTUBHBIE 3HAHUS INpEN-
METHOH 00J1aCTH.
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Jnst xpaHeHust 1 00pabOTKM JIeKIapaTUBHBIX 3HAHMN pa3paboTaH (opManbHBIHA SA3bIK, 0Oectie-
YUBAIOLIUI pesleBaHTHOE OTOOpaKEHUE CEMAHTUYECKOI0 KOHTEKCTa JoMeHa 0OydyeHHs B BUJE OH-
TOJIOTUM OTIOPHBIX MOHATHHA M MX creuu(UKaiyu B BUAE BbIpaXeHUl 3HaHui. [y Bu3yanu3anuu
BBIPQ)KEHUS 3HAHUA pa3paboTaH MPOrpaMMHBIN peJakTop, KOTOPbIM C MOMOIIBIO JIUHEHHOTO COIO-
CTaBJICHUS DJIEMEHTOB BBIPAXXCHUS 3HAHMSA C IPABUIIAMU S3bIKA, BBIIOIHACT CUHTAKCUYECKUM aHa-
JIM3 BBIPAXKEHUS 3HAHMS U NPOU3BOAUT COOPKY MOJIEJIM OHTOJIOIMH, JIMOO MOJEIH XapaKTEPUCTHK.
JIaHHBIN PENaKTOp MMEET YHUBEPCAJIbHOE HAa3HAYCHME, TAK KAaK I103BOJIAET BBIIOIHATH CHUHTAKCHU-
YeCKUH aHalu3, IPOU3BOJUTH COOPKY M BU3yaJIM3UpPOBaTh BCE MCIOJIb3yeMble B MOHOrpaduu BbI-
pakeHUsl, TO €CTh BBIPAKEHHE 3HAHUS (MOJETh OHTOJOIHH), BEIpaKEHUE criennuKanun (Moaemb

XapaKTePUCTHK) U BHIPAKEHUE KOMITETEHIUH.
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Ha pucynke 3 m3o0paskeHa nuarpaMma JAeATEIbHOCTH CIEHapHsi pabOThl SKCIEpTa, IA€ MBI

HarJ1IIHO BUJIUM IIOSTAIIHYIO pa60Ty MMpEaACTaBIICHUA 3HAHHUH B IMPOCKTHOM IIOJAXO0AEC HaHHOﬁ CH-
CTCMBI.
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Kyo6exos b.C., Yckenbaesa P.K., Haymenko B.B.
The role of smart technologies in the development of human capital
and a modern approach to education

Abstract. The development of education already requires the influence of human capital. It is
necessary to change the educational environment itself, and not just to increase the volume of edu-
cational resources, the content of education itself, its methods, tools and environments must change
qualitatively, a transition to Smart-education is necessary. It is necessary to develop such compe-
tencies as analytical skills, complex problem solving skills, innovativeness - the ability to develop
new ideas and their implementation, intercultural communication skills, as well as a project ap-
proach.

Key words: ontology, information systems, human capital, educational environment, expres-
sions of knowledge, formation of competencies.

KybekoB Bb.C., Yckenbaena P.K., Haymenko B.B.
AKBUIIBI TEXHOJOTUSIJIAPABIH A1aMH KANMTATAJIbI IaMBITYAaFbl POJTi
sK9He OinimM OepyniH 3amaHayM Tacii

Anparna. binim Oepyii 1aMbITy OHCHI3 J1a aJaMy KalUTaJIJIbIH oCePiH KaxeT eTel. bimm 6epy
OPTAChIHBIH ©31H ©3repTy Kepek, TeK OuliM Oepy pecypcTapbIHBbIH KeJeMiH YIFalTy emec, OuTiM
Ma3MYHBIHBIH 631, OHBIH 9iCTepi, KypalJlapbl MEH OpTaaphl camalibl TypJe e3repyi ad3am, Smart-
OimiMre Kemryl THic. AHAIMTUKANBIK JaFAbuIap, KypAeldi Mocelenepi IWIemly aFablLIaphl,
YKAHAITBUIIABIK — KaHa WAesJIapAbl JaMBITY KaOlaeTi )KOHE OJIap/Ibl KY3€ere achlpy, MOJCHU KaphIM-
KaTbIHAC JAFIbUIAPhI, COHIAM-aK >KO0ABIK TOCIT CHSIKTBI KY31PETTUTIKTEPIl TaMBITY KaXkeT.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020

62


http://www.elearningpro.ru/forum/topics/smart-education
http://smartmesi.blogspot.ru/2012/03/smart-smart.html
https://cyberleninka.ru/article/n/ponyatiynye-osnovy-kontseptsii-smart-obrazovaniya
http://www.elearningpro.ru/forum/%0btopics/smart-education
http://www.elearningpro.ru/forum/%0btopics/smart-education

| NH®OKOMMYHUKAIIMOHHBIE CETH U KUBEPBE3OITACHOCTD [ |

Tyilinai ce3aep: oHTONOTHWSA, aKHmapaTTHIK KyHenep, ajaMu Kamurtaji, OutiM Oepy opTachl,
OLTiMIL OUTIIPY, KY3BIPETTUTIKTI KJIBITITACTHIPY

Ceenenusi 00 aBTopax:

Ky6exoB bynat CanbmyxaHOBHUY — K.T.H., yHUBEpcUTET «Typany.

VYckenbaeBa Panca KabueBHa — a.T.H., MeXIyHapOJHBIA YHHUBEPCUTET HMH(POPMAIIMOHHBIX
TEXHOJIOTHI,

Haymenko Butanuii BanepbeBUY — AOKTOPAHT CHEUMAIBHOCTU «BbIYuCIUTENbHAS TEXHUKA U
nporpaMMHoOe obecriedeHue» MexXTyHapOHOTO YHUBEPCUTETa MH(DOPMAIIMOHHBIX TEXHOJIOTUH.

VJIK 69.003

Koxaasl K.B., Yckenoaesa P.K., Amupraaues E.H., Mycrapuna A.K., Kyanabikos A.A.
MesxayHapoIHbIH YHUBEPCUTET HH(OPMALIMOHHBIX TeXHOJIorui, Anmarsl, Kazaxcran

KOHLEIMLUS [IU®POBOI TPAHC®OPMALIMN MEKTYHAPO/IHOT'O
YHUBEPCUTETA MTHO®OPAIIMOHHBIX TEXHOJIOT Wil

Annomauusn. B oannoti pabome npedcmagier 0030p NPAKmuueckux nooxo008 papabomxu KOHYenyuu
yugposoii mpancgopmayuu MedxncOyHapoOHo20 yHUGepcumema UH@OOPMAYUOHHBIX mexHonozuu. Ilpuso-
oumcsi onucanue noO020MoOSUMENbHO20 dMANa U MeponpusmuLl no OpeaHu3ayuy npoekma yu@dposusayuu
8y3a. Jlano onucanue mooenu yughposoeo yHueepcumema.

Knrwoueswie cnosa: yupposoii ynusepcumem, yughposas nupamuod, vicuiee oopazosanue, d1eMeHmyl
Yugpposozo Kamnyca, OHAAUH-NPUIOHCEHUS.

AKTyanbHOCTh IU(PPOBON TpaHC(HOPMALUK YHUBEPCUTETOB CErOJHS YK€ HE BBI3BIBAET COMHE-
Huil. [IpoHNKHOBEHHE TEXHOJIIOTUH U POCT moTpedieHus: LuppoBOro KOHTEHTA BO Beex cdepax ue-
JIOBEKAa 3HAYMTEIBHO BIIMSIOT HA MPUHLMUIIBI MOTYYEHUs U NpeaocTaBieHust oopazosanusd. K 2025
roay oObeM JIaHHBIX B HHTEPHET CETU BHIPACTET B 5 pa3, NEHeTpalus MOOMIBHOTO UHTEPHETA Cpe-
JI1 MHUPOBOT'O HaceJeHHs JOCTUTHET 61% [1]. YHUBEpCUTETHI CTpEMATCS MPEAOCTaBUTh CTY/IEHTaM
BCE BO3MOXHOCTH JUIsI TOCTPOEHUS WHIMBUAYAJIbHBIX OOpa30BaTENIbHBIX TPACKTOPHUH, HCIOJNb-
3YIOTCS COBPEMEHHbIE TEXHOJIOTMH JJIsl MOBBIIIEHUS! KauecTBa OHJIAWH-KYpCOB U MOTHUBAILUU CTY-
JICHTOB.

B To>xe BpeMsi ObICTpasi CMEHa MOJIX0JI0B U 4acToe OOHOBIIEHHE TEXHOJIOTUH 3aTPYIHSAET YCKO-
PEHHBIN TIepexo]] By30B Ha Mmojenb mnudpoBoro yHuBepcuteta. B 2020 cutyarust ycyryomnach
HavaioM nanaemMuu Covid-19, uro kapAMHAIBHO MOBIUAIO HAa BCE PaHEe BhIPAOOTAaHHBIC METO0-
JIOTUH MOJTOTOBKU BY30B K IU(PPoBoil Tpanchopmanuu. M3meHuncy TpeOoBaHUS K CO3aBaeMbIM
MPOIIECCHBIM U POJIEBBIM MOJIENSAM, OM3HEC-MOJIENSAM U CUCTEMHON apXUTEKType YHHUBEPCHUTETOB.
KonuentyanbHble MOAXO/IbI M CTAHAAPTHI 110 pa3zpaboTKe MoAeIH HU(POBOro YHUBEPCUTETA HA Ce-
TOJHSIIHUM JeHb HAaXOAATCA B MOCTOSHHOM IEPEOCMBICICHUH Y IU(PPOBBIX IKCIEPTOB BEIYLINX
YHHUBEPCUTETOB. «MoOKeTe JIn Bbl MEHSTHCS TaK ObICTPO, KaK MEHSIOTCA Ballld CTYACHTHI?»: 3a-
JTAI0TCS BOIIPOCOM MHUpPOBBIE 3KcnepThl [2]. B nanHoi pabote mpenctaBieH 0030p MPaKTHYECKUX
MOJIXOJIOB 0 pa3paboTKe KOHILENUUU HUPPoBOil TpaHchopmannu MexTyHapoIHOTO YHUBEPCUTE-
Ta MHGOPMAIMOHHBIX TexHonoruii (nanee MYUT).

Hccnenyst onpbIT cTpaH OJIMKHETO 3apyOeXbsi, MOXKHO BBIIEIUTh onbIT Poccuu, rae pasButue
Mojieiei u(POBBIX YHUBEPCUTETOB MPOXOIUT Ha (heiepadbHOM yPOBHE B paMKaxX HAIMOHAIBHBIX
nporpamm. [IpaBurensctBo Poccun craBut nenp BHeApUTh 10 KoHUA 2024 rona B 100% By30B Mo-
nens «L{udposoii ynusepcurer» [3]. B HostOpe 2019 rona 6bu1 mpoBeeH rocy1apCTBEHHBIH KOH-
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Kypc Ha ompejeieHrne pa3paboTYMKOB MOJENIHM IU(PPOBOTO YHHUBEPCUTETA B PaMKax MPOrpaMMbI
«udpoas sxoHomMuKka», modenurensmu cranu: HUY Bricmas [1lkona Sxonomuxku, HUY UTMO,
HIMY Towmckuii I'ocynapcrBenssiii yHuBepcuteT U [lepBbiii MOCKOBCKHN TOCYIapCTBEHHBIA MEAU-
nuHckui yHuUBepcuTeT uMeHn M.M. CedenoBa. OtoOpaHHBIE BY3bl B JIaHHBIH MOMEHT CO3/IalOT
CeTh MEXKIYHAPOJHBIX HAyYHO-METOAMYECKHX LIEHTPOB, 3aHATHIX B pa3padoTke monenu «udpo-
BOI yHUBEpcUTET» [4].

C Becusbl 2019 roga npoektHoit rpynmnoit MYUT Oputa mpoBeseHa paboTa Mo HaTaKUBAHUIO
ces3eit ¢ HUY Beicmas [1lkona xonomuku, HUY MockoBckuit GU3HKO-TEXHUYECKUH HHCTUTYT U
MockoBcKkoOM 1IKOIbI yrpaBieHUss CKOJKOBO KaK HAYYHBIMH MHCTUTYTaMM, aKTHBHO 3aJ€HCTBO-
BaHHBIMHM B MOJTIOTOBHUTEIBHOM paboTe MO M3ydeHHIO mpobiieMaTuk LudpoBoi TpaHchopmanuu
poccuiickoro Beiciiero oopazoBanus. [1o pesynbraram Bcrped MYUT 3akimrounn ¢ 1aHHBIMH YHU-
BEPCUTETaMU MEMOPAHAYMbI C LIE€JIbI0 BEACHHUS COBMECTHOM NIEATEIbHOCTHU 10 HAMpaBICHUIO LU -
poBoil TpaHcopmaluu BhICIIEro 00pa30BaHUS M Pa3pabOTKM KOHIENTYAIbHBIX MoOJeNel udpo-
BOro yHHMBepcHuTeTa Kak Ha npuMepe MYUT, Tak u B ueiaom [uist rocyaapcTBeHHbIX nporpamm Ka-
3axcTaHa.

Jlia peanu3anuu cTpaTeruvyeckux 3amad no mnudposoit Tpanchopmannmu MYUT 6b1 co3man
npoekTHbl oduc «Uudpa» [5]. B memsx pazpaborku nmudpoBoil cTpaTeruut ObUT W3YyY€H OIIBIT
ctpan CIIA, BenukoOpuranuu, Utanuu u Poccun. [l nepBUYHBIX KOHCYJIBTALUN 110 pa3paboTKe
MOJIeTH IU(PPOBOTO YHUBEPCHTETA ObUIH TMpHBIICUeHBI KOHCYIbTanThl Microsoft, IDC Kazakhstan u
HE3aBHCUMBIC SKCIIEPTHI C OMBITOM Pa0OTHI B TAKMX KoMmnaHusx kak Software AG u xomaunr IT. B
pesynbrate MYUT paszpabotan psii COOCTBEHHBIX MOJAXOA0B U METOOB JIJIsl OpraHU3aIiH Iepexo-
Jla YHUBEPCUTETA Ha HOBBIM U(PPOBON YPOBEHb U MO3UIIMOHUPOBAHNE B KaYECTBE PETHOHAIBLHOTO
LeHTpa TpaHchopmaluu BeICIIero 00pa3oBaHUsl.

OcHoBHBIMU JpaiiBepamu mpoekTa nudpoBoit Tpanchopmamun MYUT cranyt BHeapeHHE
1aT(OPMEHHBIX CUCTEM MU CUCTEM XpaHEHHUs M 00paboTku JaHHBIX (pucyHok 1). Crnemyromue
0JI0KU OYAYT SIBISATHCS MPUOPUTETHBIMU MIPU aKTyaJIU3alMH X0/1a IIPOEKTA.

1. Ucnonbs3oBaHue ennHON I1aTGOPMBI KOJUTA0Opaluy U JOCTYTIA.

2. Coop u 00paboTKa OOJIBITNX MACCUBOB JIAHHBIX.

3. Pa3paboTka cucTeM OTYETHOCTU U aHajM3a, UHTETPUPOBAHHBIX CO BCEMM KIIFOUEBBIMHU HMH-
(hopMallMOHHBIMU CHCTEMaMHU.

4. MoOuIbHBIE TPUIIOXKEHUSL.

5. DneMeHTHl TU(POBOTO KaMITyca.

6. OnnaifH-npuiI0KeHus, OOTHI U JIp. CEPBUCHI 111 MOOMIIBHBIX YCTPOMCTB, MPEJOCTaBIISAIONINE
KJIFOUEBYIO HH(POPMAIMIO U BO3MOYKHOCTh B3aMMOJICHCTBHS B pEXKUME PEAIbHOTO BPEMEHH.

7. BHenpeHne alropuTMOB aHalu3a O0OJbIINX OOBEMOB JJAHHBIX C BBISBIEHHEM MAaTTEPHOB U
3aBUCUMOCTEH 17151 pOPMUPOBAHUS PEKOMEHIAINI U PEeIIEHUH I CTEMKXOJIIEPOB MPOLIECCOB.
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Puc. 1 — Ocnosnvie dpaiisepul yugposoti mpancgopmayuu MYUT

B xone uccnenoBanus U MOAroTOBKY KOHLENIMM LU(POBU3ALMN YHUBEPCUTETA ObUIM 0003Ha-
yenbl 30 nHGOPMANMOHHBIX MOIYJEH A MPHOPUTETHON aBTOMaru3auuu. OmnpenenaeHbl He0OXo-
JMMBIE PECYPCHI M CPOKH JUIsl peanu3anuu nporpammsl «Lludpoit MYUT» B nmosTanHOM pa3BUTHH
B TeueHue S5 net. [IpoBenena omeHka Tpya03aTpar Ha pa3padoTKy U BHEApPEHHE HH(POPMAITMOHHBIX
Mojenelt u miathopM HUppPOBOro YHUBEPCUTETA B COOTBETCTBUHU C MIPUOPUTETAMU CTPATETUU By3a
«{udposoe mpeBocxoacTBo». Ha pucynke 2 mpencrtasieHa meneBas MoAedb HU(GPOBOro YHUBEP-
curera MYUT, pa3paboTanHas o CTpyKType cozaaHus neHHocTH Maiikia [Toprepa.

—_
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CGKCMMANALHOE OTCAEXMBAHHE MO HHAMKOTOPAM PA3BUTHA yeuAeHme
BOBAGYEHME BCEX Uncbposoid Tpanccopmamru MYUT NPOHKMKHOBEHMA TEXHOAOTHE B
pecypcos y4e6HEIl Npouecc

BXOAHbIE MHAWMKATOPSI MNpoueccHee BeixOAHBIE BrIMYCKHEIE Pe3yAbTaTMBHBIE
HHAMKQATOPDBI HMHAMKATOPbI MHAWKQTO Dbl HHAWMKQTODBI

Puc. 2 — []enesasn modenv yugposoeo ynusepcumema MYHUT

[Ipu mnanupoBanuu npoiecca nudpoBoil TpaHchopmauu UCCIeOBATEIIMU ObLIO YAETIEHO
0co00e BHHMaHuE BOMPOCAM OpraHU3alliy caMoro MPOeKTa TpaHCPOopMaIiH, MOCKOJIBKY B MUPO-
Boil mpaktuke 70% wmHUNMATUB nU(poBOi TpaHchopmanuu 3aKaHIMBAETCA Heynaden [6]. OqHum
u3 (aKTOpPOB MPOBAJIOB SBJISETCS OTCYTCTBUE OOIIEro BUACHUS U TTOHUMAHUS CTPATETHYECKUX Lie-
Jel MeXIy YJacTHHKaMH| IpoiieccoB Tpanchopmarmu. [IpoBeneHno pa3bsiCHUTENBHBIX U MPOCBe-
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TUTENBHBIX paboT Mo acrekTaM U(PoBOH TpaHCPOpMaLuu TpeOyeTcs yAeNsTh MHOTO BpeMEHH, HO
IpU 3TOM PHCK HEJIOCTATOYHOW OCBEIOMIICHHOCTH, ITOHMMAHUS CTPATETHYECKHX IeJield cpeau
cooO1iecTBa BCerja OCTaeTcsl BHICOKMM. [IprMeHeHne pa3inyHbIX HHCTPYMEHTOB U CIIOCOOOB BH-
3yajau3anuy Uit OBICTPOIl OIIEHKH XOJa MPOEKTa, MOCTOSHHAS CHHXPOHU3AINS BEPXHEYPOBHEBBIX
CTaTyCOB 3aJay CPEAM BCEX <WKUTENeH» HU(PPOBOrO MPOCTPAHCTBA CHOCOOCTBYET YIYUIICHHIO
KOOPIMHAIINH POEKTA, & COOTBETCTBEHHO CHIKEHHUIO PHCKOB IIPOBAJIA MIPOCKTA.

B nensx moBbIlIeHUsT YpOBHS NMPECTABICHUS U MIOHUMAaHUs 3a1a4 nupoBoil Tpanchopmanun
aBTOpaMM HCCJIENOBaHMs ObUI pa3padOTaH MeETO] BH3yalu3aluu IH(poBod Tpanchopmarmu. 3a
OCHOBY MeTo/1a Obl1a BIOpaHa KOH(UTYpalust MUPaMHIBL.

[ludposas nupamua, cocToAImas U3 YETHIPEX TpaHei, oToOpaxkaeT HaOOp OJIOKOB M MOYIIEH,
KOTOpBIE CKOMIIOHOBAHBI IO JIOTMYECKMM W (YHKUIMOHAIBHBIM Ha3zHaueHUsM. Kaxnas rpanp 3a-
MOJHSACTCS TPEYrOJbHUKAMU U MHOTOYTOJIbHUKAMU MOJYJIEH, IPU 3TOM KaXIbIii MOJYJIb MOXET
«U3BIMATHCS» U UMEET CBOM T'PaHM XapaKTEPUCTHUK. MOAYIIN COCTOSAT U3 HAOOpa TaHHBIX, JJOTHKH H
KpHUTepueB pabOThl U B3aMMOJCHCTBUS C APYTMMHU MOAYISAMH. [IpMHIMT MpUMEHEHUs BH3yalu3a-
u udpoBoit TpaHchopmauu B GopMe MUpaMHIBI MTO3BOJISET B YAOOHON M HArIATHONH (Gopme
IPEJCTaBUTh MOJENb LU(PPOBOrO yHHBEpcUTETa Jt0O00ro Bys3a. CraTychl ypoBHs LM(poBHU3aLUU
MOTYT OTOOpakaTbCsi BETOBOM OKpackoi. IToTox cOopa MaHHBIX M aHAIMTHYECKas 0OpaboTKa
HAIpaBIIsIeTCsl CHU3Y BBEPX OT OCHOBAHHS K BEPIIMHE MHPAMUIbI, TAKUM 00pa3oM, MPOSKTUPYIOTCS
HpoLIeCcCHl YIIPaBJIeHHs Ha OCHOBe AaHHbIX (data-driven). Pacnpoctpanenue 1udpoBoil mupamMusibl B
BUJIC HACTOJILHOW aTpHOyTHUKM WJIM MakeTa JUIsi BCEX YYaCTHHKOB IPOEKTa TpaHc(opMaiuu, ero
NPUMEHEHHE B BUJIE HAIJIJHOTO ocoOus i oocyxaeHust U T-apXuTeKTypsl, MpOIeccoB, MOTOKA
JAHHBIX, HHTETPAIlMK CBS3EH, MEXaHU3Ma U Ha3HAuYCHUsS pabOTHl MOJYJEH MO3BOJISET B KOPOTKHE
CPOKH TOOMTHCS CHHXPOHHM3ALUHU TOHMMAaHHS, NPO3PAavyHON OLIEHKH, MUHUMHU3AIMN PACXOKICHUS
MPUMEHSEMBIX TEPMUHOB M UX ToNKoBaHUH. L{npoBas mupammma moMoraeT «MaTepraIn30BaThy
HE Ocsi3aeMble CYIIHOCTH MPOEKTa TpaHCc(opMaIuy, BCIEACTBUE YEro BOCIIPUATHE NMPOEKTA UJET B
Oonee ecTecTBeHHOM (hopme (pUCYHOK 3).

waus

\WOPOBKA APRTEXTIER

Puc. 3 - Hugposas nupamuoa MYUT

st mpoexta Tpanchopmariuu MYUT Obuta pazpaborana mudpoBas mupaMuaa Ha OCHOBE 4e-
THIpEX TpaHei, TJe Kaxjaas rpaHb MpeAcTaBiseT co0oil cocTaB apTe(akToB, CEPBUCOB U MPOIYKTOB

(pucyHox 4):
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Puc. 4 — Mooenv yugposozo ynusepcumema MYUT

1. HudpoBas apXuTeKTypa YHUBEPCUTETA — CTPYKTYPHOE OMHCAHUE PUMEHIEMOT0 000py/I10-
BaHUS U IPOrpaMMHOro obecriedeHust g obecriedeHus: paboThl 00pa30BaTENbHBIX M HAayYHBIX
MIPOIIECCOB.

2. lludpoBbie cepBUCH YHUBEPCUTETA — HH(POPMALIMOHHbBIE CUCTEMbI YIPaBIEHHUsS YHUBEpPCHU-
TETOM M CEPBHCHI OHJIAIH MOIJEPKKH 00pa30BaTEIBHOTO MPOIecca.

3. Ludposoit npodusib yHUBEpCUTETa — MPOCTPAHCTBO, B KOTOPOM CO3JIAIOT CBOU IMPOLIECCHI
JrO/TM, 00JTaatoIye ONpeIeIeHHBIMA KOMITETCHIMSIMHU, 3HAHMSIMU M IOTPEOHOCTSAMH.

4. IludpoBoii cren yHUBEPCUTETa — MACCHB JIAHHBIX O pe3yibTaTtax o0pa30BaTeNbHOU, aIMuU-
HHUCTPAaTHBHOM U MMPOEKTHOM AEATEIPHOCTH YYaCTHHUKA IpoIecca.

Hudposas Tpanchopmalyss YHUBEPCUTETOB SIBISETCS CIOKHBIM KOMIUIEKCHBIM IIPOLIECCOM,
3aTParvBaloOIIUM BCIO JIEATEIBHOCTh yHUBEepcHTETa. KakIplil By3 MPOXOIUT TpaHCHOPMAIHIO CO-
IJIACHO CcBOeH crienuduke u agantanusM. B cBs3u ¢ 3TM, yem Oouibliie By30B BOBJIEKAETCS B U -
poByI0 TpaHchopManuio, TeM OOJbIIEe MOSBISIETCS PA3HOCTOPOHHHX IMOIXO0JI0OB, HOBBIX METOJOB,
OLICHOK BJIMSIHUSI BHYTPEHHHMX M BHEMIHUX (PaKTOPOB HA XOJI MPOEKTOB IU(PpoBHU3aMy. Boiie 6611
NpUBEIEH OJMH U3 CIIOCOO0B BU3YATH3ALUH M MOACIMPOBAHMS CYITHOCTEH IU(POBOTO yHUBEPCH-
TEeTa, CIIOCOOCTBYIOMINNA CHUKEHUIO PUCKOB, BOSHUKAIOLINX B XOJI€ pealn3allui MPOEKTOB HU(pPO-
BU3aIMK By3a. IIpenmeramu ciaeqyromux MCCIEAOBAaHWN MOTYT CTAaTh MOMCK M ONMHCaHWE YHU(U-
IIUPOBAHHBIX METOJIOB pa3pabOTKHU MOJAEIH LHU(POBOTO YHUBEPCUTETA, Pa3pabOTKa COBPEMEHHBIX
NT-apxutekTyp, aHaIM3 B3aUMOCBs3eH ITU(GPOBOTro 00pa30BaTEILHOTO KOHTEHTA M €ro MoTpedIe-
HUS B UH(OPMAIMOHHBIX T1aThopMax.
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COMPETITIVE LEARNING IN NEURAL NETWORKS

Abstract. The article presents the basic concept of competitive learning in neural networks. Provides
the main machine learning learning models and applications. The analysis of the advantages and disad-
vantages of these models is carried out. The geometric interpretation of competitive learning is presented in
terms of mathematical formulas, as well as the behavior of neurons in this model. Neural systems are de-
scribed as a powerful tool and driver in the field of modern Internet technologies, in data science and big
(meta) data.

Key words: competitive learning, neural networks, learning, perceptron, synaptic weights.

Introduction

Today, the development of artificial neural networks creates favorable conditions for the for-
mation of a single educational, scientific space. Neural networks are a versatile technology with a
variety of disciplines such as neurophysiology, mathematics, physics, statistics, computer science
and engineering [1]. They are used in various fields: medicine, business, industry, geology, artificial
intelligence and others.
Artificial neural networks - train, create, research and develop intelligent systems these are model-
ing, machine learning, diagnostics, pattern recognition, information processing, etc.

Information has become the main, important value of modern society. The main attention of the
state is paid to the development of digital technologies.

1 Basic concepts

In the modern world, digital technologies play an increasingly important role in the development
of countries' economies.

Digital technologies have given a number of advantages - simplified access for the population
and business to public services, accelerated information exchange, the emergence of new opportuni-
ties for doing business, the creation of new digital products, etc.

In modern Kazakhstan, the direction of applications of artificial neural networks is supported
only in some areas. It is necessary to more actively develop the direction in the field of intelligent
systems in order to achieve sustainable economic growth, for effective management of educational
facilities and processes, increase the competitiveness of the economy, and improve the living stand-
ards of the population. It is also necessary to attract and train more specialists to develop software in
various fields of activity, improve digital technologies, technological processes and improve infor-
mation security protection.

Let's try to figure out what parameters are important in learning processes.

The most [2,3] important property of neural networks is their ability to learn from environmen-
tal data and, as a result of training, improve their performance.

Learning is a process where free parameters of a neural network are set by simulating the envi-
ronment in which the network is embedded. This type of learning is focused by adjusting these pa-
rameters. The description of this learning process has the following event steps:

1. The neural network receives stimuli from the external environment.
2. As aresult, free parameters of the neural network change.
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3. After changing the internal structure, the neural network responds to excitations in a differ-
ent way.

The above list of clear rules for solving a learning problem is called a learning algorithm.
Learning algorithms differ from each other in the way they adjust the synaptic weights of neurons.
Another distinctive characteristic is the way in which the trained neural network communicates with
the outside world [4]. In this context, they talk about a learning paradigm associated with the model
of the environment in which a given neural network functions.

There are five basic learning models
1. Based on error correction - big data (big data), data science
2. Learning based on memory - pattern recognition systems (semantic network)
3. Hebb's method - in scientific projects and laboratories
4. Boltzmann's method - in the field of statistics algorithms
Competitive learning - marketing, online shopping, electronic exchange.

2 Competitive learning

In competitive learning, the output neurons of the neural network compete with each other for
the right to be activated; only one neuron can be active at a time. This property makes competitive
learning useful for learning statistical properties. The competitive learning rule is based on three
basic elements.

1. Asetof identical neurons with randomly distributed synoptic weights, leading to different
responses of neurons to the same input signal.

2. Limit value (Limit) "strength™ of each neuron.

3. A mechanism that allows you to compete for the right to respond to a given subset of
input signals and determines the only active output neuron. The winning neuron in this competi-
tion is called the winning neuron, and the principle of competitive learning is formulated as the
slogan “winner takes everything” [5].

The simplest neural network with competitive learning contains a single layer of output neurons,
each of which is connected to input nodes. In such a network, feedbacks between neurons can exist.

For neuron k to win the competition, its induced local field v_k for a given input image x must
be the maximum among all neurons in the network. Then the output signal y_k of the winner neu-
ron k is taken equal to one. The output signals of the remaining neurons are then set to zero. Thus,
we can write:

1,if vk, >v; forall j, j £k, 1)

vk =4 0 in other cases,
where the induced local field v represents the combined excitation of neuron k from all input
and feedback signals.
Let be wk;j — the synaptic weight of the connection between the input node j and the neuron k.
Let us assume that the synaptic weights of all neurons are fixed, while

> wij =1 for all k. (2)

Then the training of this neuron consists in shifting the synaptic weights from inactive to active
input nodes. If a neuron does not form a response to a specific input image, then it does not learn
[7,8]. If some neuron wins in the competition, then the weights of the connections of this neuron are
evenly distributed between its active input nodes, and the connections with inactive input nodes are
weakened.
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Figure 1 - Geometric interpretation of competitive learning

According to the competitive learning rule, change Awkj synaptic weight w; is defined by the
following expression:

A {n(xj — wkj), if neuron k wins the competition, 3)
w =
kj 0, if neuron k wins the competition,

Where 1 — learning rate parameter. This rule reflects the displacement of the vector of synaptic
weight o _k of the winning neuron k towards the input image X.

A geometric analogy can be used to illustrate the essence of competitive learning. It is as-
sumed that all input images (vectors) x have some constant Euclidean norm. Thus, they can be de-
picted as points on the N-dimensional unit sphere, where H is the number of input nodes [9]. N is
also the dimension of the vector of synaptic weights ® k. It is assumed that all neurons in the net-
work have the same Euclidean length (norm), that is:

> w?j =1 forall k. (4)
J

When the synaptic weights are properly scaled, they form a set of vectors that are projected on-
to the same N-dimensional unit sphere. In Figure 1, a, three natural groups (clusters) of points can
be distinguished, representing the input images. This figure also shows the likely initial state of the
network (marked with crosses) prior to training. Figure 1b shows the final state of the network, ob-
tained as a result of competitive learning, in which the synaptic weights of each input neuron are
shifted to the centers of gravity of the corresponding clusters. This example demonstrates the ability
of a neural network to solve clustering problems in the process of competitive learning. However,
for a “stable” solution of this problem, the input images must form rather scattered groups of vectors.
Otherwise, the network may become unstable, since responses from various output neurons will be
formed in response to a given input image.

3. Neural network systems

Neural network architecture
ANN (Artificial Neural network) can be considered as a weighted directed graph, in which artificial
neurons are nodes. According to the architecture of connections, ANNs can be grouped into two
classes (Fig. 2): feedforward networks, in which graphs do not have loops, and recurrent networks,
or networks with feedback.
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Figure 2 - Systematization of feedforward and recurrent network architectures (with feedback)

In the most common family of first-class networks, called the multilayer perceptron, neurons
are arranged in layers and have unidirectional connections between layers. In fig. 2 shows typical
networks of each class. Feedforward networks are static in the sense that, for a given input, they
generate one set of output values that do not depend on the previous state of the network [10]. Re-
current networks are dynamic, since, due to feedbacks, the inputs of neurons are modified in them,
which leads to a change in the state of the network.

Multilayer feedforward networks

A standard L-layer feedforward network consists of a layer of input nodes (we will adhere to
the statement that it is not included in the network as an independent layer), (L-1) hidden layers and
an output layer connected in series in the forward direction and not containing connections between
elements within a layer and feedbacks between layers. In fig. 3 shows the structure of a three-layer
network.

Figure 3 - Typical architecture of a three-layer feedforward network

Multilayer perceptron

The most popular class of multilayer feedforward networks is formed by multilayer percep-
trons, in which each computational element uses a threshold or sigmoidal activation function. A
multilayer perceptron can form arbitrarily complex decision boundaries and implement arbitrary
Boolean functions [6]. The development of a backpropagation algorithm for determining weights in
a multilayer perceptron made these networks the most popular among researchers and users of neural
networks. Geometric interpretation [10] explains the role of elements of hidden layers (using the
threshold activation function).

International Journal of Information and Communication Technologies, VVol.1, Issue 3, September, 2020
73



[ | UHTEJUVIEKTYAJIBHBIE CUCTEMBI [ |

For example, you can consider the application of competitive learning in the field of the Inter-
net, more precisely in Web technologies. At the moment, over a million sites have been created, and
they work on different technologies. Today, website developers have many choices as to which lan-
guage or technology to use to build a website. Many developers use different programming lan-
guages and technologies in different projects for specific goals and objectives. There are many
comparisons between software development tools, as well as their effective use and performance.
The use of neural networks in this area is necessary to improve the mobility, performance and pro-
tection of sites from external attacks that violate network security and data confidentiality in an un-
authorized way.

The future of the Internet largely depends on many technology factors, including automatic as-
sembly based on artificial intelligence and machine learning.

Conclusion

The science of neural networks is a powerful tool for working with large amounts of data, allow-
ing you to solve many unconventional problems in a short time [5]. The ease of use of such net-
works lies in their learnability - there is no need to study various algorithms and hire highly qualified
specialists, because the training takes place by examples. But their potential has not been fully re-
vealed, since there are a number of problems that are still being solved at the present time. One of
these problems is the insufficient signal transmission rate within the neural network, since the
hardware component is weak. It all depends on whether data can be transmitted by computers at a
speed close to the speed of human thought [6]. In the near future, these issues will be resolved, and
the development of artificial neural networks will move to a new level.

The above is only a small fraction of the whole variety of applications or already use in the field
of neural networks, and how many are still in the development stage or plans. Thanks to neural net-
works, since 2011, the annual volume of investments in the field of Al has grown 15 times, but this
is only the very beginning, if you look at the number of startups that are developing in this area
[11], there are already tens of thousands of them and, according to analysts, hundreds of them will
cost hundreds billions of dollars in just a few years. Already today, only one face recognition market
is valued at $ 3 billion and this is only one direction of neural networks. Such rapid development
brings improvement in many areas of human life, facilitation of routine work, but at the same time
there is a danger of cutting a large number of jobs, and sometimes the complete elimination of an
entire profession, because the network will do it faster, better and cheaper. People will have to look
for new approaches to accomplishing their tasks, someone will get new work tools that open up new
horizons. The whole world and life in it will completely change.
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USING VISUAL ANALYTICS TO DEVELOP HUMAN AND MACHINE-CENTRIC
MODELS: A REVIEW OF APPROACHES AND PROPOSED INFORMATION
TECHNOLOGY

Abstract. The use of a visual analytical system in machine learning is the basis for the integration of

human and the use of his intellectual capabilities in the construction of models. At the same time, visual ana-
Iytics is used to expand human knowledge and is used as a research tool. We investigate the forms and goals
of using visual analytics workflow towards the formation of the final product. Workflow is divided into hu-
man-oriented and machine-oriented in order to build a model as an information processor and decision-
making mechanism. Models are built on the basis of the end user, which can be either a machine or a hu-
man. The concepts of model building and the role of machines and humans in these processes are investigat-
ed. A practical implementation of the classification information technology in the studied concept ‘using op-
posite model’ in the machine-oriented visual analytics workflow for using the machine model is proposed.
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The basis for this model is a model formed and used by human. To classify data, human intellectual abilities
are used. The boundaries of classes are determined by a human and then projected into a hyperspace of at-
tributes with the formation of a classification model that the machine uses. Information technology allows
the machine to use a model built for humans.

Key words: Visual Analytics, Classification, Mental Model, Formal Model, Dimensionality Reduction,
Information Visualization

1. Introduction

The visual presentation of information plays an important role in the resulting display of data
analysis results. This method is the most informative and allows transferring a large amount of in-
formation for a human due to his physiological features of the perception of the outside world. The
development of a simple presentation of information and analysis into structured analytical methods
has allowed forming a concept of visual analysis. This concept provides analytical methods for the
interactive interaction of a machine and a human. The goal is to maximize the use of the capabilities
of the machine and human. A machine is able to present information in the form of data structures,
summaries of results, graphic representations. A human is able to interpret the visual representation
of data in the form of knowledge and analytical goals and transform the interpretation of infor-
mation both in the form of intermediate solutions for the subsequent stages of analysis and in the
form of final results. The evolution of information visualization is presented in the form of an inter-
active interaction between a machine and a human. The interactive visual presentation allows gen-
erating the resulting analytical data and aggregates them in the necessary way to summarize the data
with emphasis on various aspects. They can also present analytical conclusions with presentation
parameters. Analytical methods of transformation and information processing can be based on the
methods of data mining and machine learning. The visual analysis enables a human to determine the
importance of the data provided, determine patterns, and also discard data that does not deserve fur-
ther analysis. It also allows to select and work with subsets of data, operate with parameters and de-
termine their importance of influence. Visual analytics provides an iterative process of interaction
and interpretation to determine different points of view for making optimal decisions at every step
of the analytical process. The combination of the computing capabilities of a machine, the visual
presentation of data as a link between a machine and a human, and the intellectual capabilities of a
human allow improving the process of cognition of the surrounding reality. Since the analysis pro-
cess is a dynamic process and a human interacts in some way interactively with a visual analytics
system, often human-machine interaction systems are called “human-in-the-loop systems” Endert
A. et al. [1], which found the greatest distribution in research.

We will consider the aspects of using visual analysis in terms of the effective use of man and
precisely his intellectual capabilities for machine learning. Based on the analysis of the use of visual
analytics in human-machine interaction, we define the aspects of human use in order to obtain the
final product of this interaction. After defining the concepts and aspects of use, we will offer infor-
mation technology that allows practically implement the technique of using a machine learning ma-
chine model formed by a human as a decision-making mechanism. The proposed approach is im-
plemented in the form of visual analytics tools as a means of direct manipulation of data graphs to
build models in the concept of human-machine interaction. The tool allows introducing a new as-
pect into the concept of using and building visual analytics workflows.

2. Related Work

2.1 Using the concept of visual analytics

The use of visual analytics is a dynamic process and is put into practice in visual workflow.
The visual workflow consists of two types of components that are developed for the machine and
for the human. These components are the epitome of combining the two machine-centric and hu-
man-centric concepts. Chen M. and Golan A. [2] provide a categorization of workflows in data
analysis and visualization and expanded workflow analysis based on the information-theoretic
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framework for visualization Chen M. and Jéanicke H. [3]. The division into six classes of workflows
in data analysis and visualization, and identified four levels of typical visualization components al-
lows defining the workflow concept for which the visual analytic tool is being developed. The spe-
cific parts of machine and human components for different workflows will be different. Four levels:
disseminative, observational, analytical, model-developmental visualization Chen M. and Golan A.
[3] determine the directions of two main areas of the workflow. These two directions flow from the
concepts of centering: machine or human. From a workflow perspective, it's better to talk about
processes and not about components. Visual analytics workflow is used to solve a specific task or
series of tasks. The final consumer in using the workflow result is or machine or human. The levels
of visualization of disseminative, observational, analytical are generally intended for a human as an
end-user. The model-developmental level is used when forming a model for machines. The con-
sumer of visual workflow results is central to the machine-human tandem. Therefore, two areas of
workflow development should be identified: human-oriented visual analytics and machine-oriented
visual analytics. This strict separation is important because it allows determining the object of con-
sumption of the results of using visual analytics. If the main consumer is a machine, the visual
workflow is used for computation of statistical indicators, supervised or unsupervised models clas-
sification, anomaly detection, prediction, features selections, comparative analysis and so on. The
machine uses a human to solve the problem. A human helps a machine do its job better. The result
of this interaction can significantly improve the quality of the result and determines the use of visual
analytics. To automate processes, machine learning is actively used. Active participation of a hu-
man in machine learning processes allows the effective use of human intellectual abilities Amershi
S. et al. [4]. Also in reference systems Jannach D. et al. [5], Pan W. [6], anomaly detection Zhao J.
et al. [7], Cao N. et al. [8], McKenna S. et al. [9], use in Industry 4.0 Wu W et al. [10]. Using for
diagnose the training process of tree boosting Liu S. et al. [11], diagnose and validate classifiers
Krause J. et al. [12], Ren D. et al. [13], Alsallakh B. et al. [14], comparison and selection of cluster-
ing models Cashman D. et al. [15], Kwon B.C. et al. [16], selection of decision trees Miihlbacher T.
et al. [17], selection and optimization of neural networks Strobelt H. et al. [18], Liu D. et al. [19],
Kwon B.C. et al. [20] and so on. Visualization is used for the effective use of human intelligence.
Machine learning is implemented by the machine and a human helps to do it better. Sacha D. et al.
[21] proposed the ontology of VIS4ML, namely “visual analytic assisted machine learning”.
VIS4ML allows to practically identify workflows in which visual analytics has been used to help
improve machine learning. To determine the descriptive attributes by which the target motivation
for using visual workflow can be identified, the paper defines the goals of using visual analytic for
machine learning G1-G6. We can say that in this case, the human helps the machine because visual
analytics assisted machine learning.

To obtain knowledge, cyclic interactions between computing processes, data transformation
and visualization of content are used. van Wijk J.J. [35] Federico P. et al. [36], YALCIN M. A.
[37], Keim D. et al. [38, 39] described the visual analytics process as a process of cyclic interaction
of a machine and a human in order to obtain knowledge from the transformation and visualization
of data. The flow diagram of processes represents the interaction of computational methods, visual
interactive interaction and data transformation, and as a result, is gain knowledge. In these studies,
the consumer is the user of the results of the interaction processes. A human gains new knowledge
by improving his intellectual abilities.

Visual analytics is a dynamic process that is implemented by workflow and is based on the in-
teraction of human and machine. It uses processes to generate content and as a result of achieving
the goal through visual analytics workflow.

2.2 Model concept in visual analysis
The definition ‘model’ is used in different interpretations depending on the subject areas. The
concept of a model is used in various aspects of application. A human construct to help better un-
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derstand surround real world systems Hestenes D. [40]. In the general case, the model can be con-
sidered as an information processor that has input data and output the expected result. Consider us-
ing the concept of a model in visual analytics. Very often, the concept of a model is determined by
the context of its use. Booth P. et al. [41] describes the processes of interaction between human and
machine in order to obtain a solution based on visual analytics. The survey summary presented sys-
tematization of models. Models are described for types, names, division of labor, information flow,
elements and processes. The model is considered from the point of view of the process. Series of
papers Booth P. et al. (Analytical Behavior Model) [41], Federico P. et al. (Conceptual Model of
Knowledge-Assisted Visual Analytics) [42], Sacha D. et al. (Knowledge Generation Model) [27],
Green T. et al. (Human Cognition Model) [42], Pirolli P. et al. (Notional model of sensemaking
loop) [43], van Wijk, JJ (Simple model of visualization) [35], Lammarsch T. et al. (Visual Analytics
Process) [44] consider the model as a process for obtaining a specific result - a solution. The models
describe the processes of effective interaction between human and machine to help human in mak-
ing the necessary and right decisions.

Andrienko N. et al. [45] considers the model as the result of visual analytic workflow, provides
basic concepts and definitions when using Visual Analytics as Model Building. The concept of
mental model is defined as a concept of a formed understanding by a human that can be described
as a decision-making mechanism by a human. An important aspect is that the result of a workflow
is a product for human consumption. Not a decision is formed, but a decision-making mechanism.
This concept of the model is very similar to the concept of the model with the use of statistical and
machine learning. A computational computer model is defined as a formal model. As visual analyt-
ics seeks to benefit from the close interaction of human and machine, the concept of a model has
been analyzed and generalized. Conceptually, mental and formal models differ only in the consum-
er of these models - human and machine. In the future, we will use the definitions indicated by An-
drienko N et al. [45].

3. Model usage generalization approaches

Considering the interaction of human and machine, it is necessary to focus attention not on the
process but on the achievement of a specific result. The main role of using visual analytics work-
flow is to achieve a specific goal. This is presented in the form of a model, which is a decision-
making mechanism. The model can be used by the consumer in the form of a human or a machine.

If a human wants to form a mental model, it is necessary to be based on initial knowledge
gradually learning to form a mental model.A machine learning model must have the Interpretability
Murdoch W.J. et al. [49], Zhao X. et al. [50]. Interpretability is ability of humans to understand the
formal model and gain new knowledge to form a mental model. In general, Interpretability is desir-
able but not required. The main thing is to obtain the same results when using a formal and mental
model.

Used when the analyst has an initial mental model that is adjusted in the cognitive process.

The formation of models is possible in two ways:

1. One of the models is fully formed and on the basis of it the necessary model is formed.

2. Formed parity formation of models. Models are formed gradually, mutually improving each
other. However, the basic model is ahead of development and pulls up the necessary model. This
option is the most used in complex problems and is characterized by iterative processes. Machine
and human help each other in the formation of models.

- using opposite model. Initially, there is no basic initial model. To create the necessary model,
the opposite model is used.

The formal model is the basis for the formation of human basic knowledge. There is a process
of complete training and acquisition of knowledge by a human using a formal model. This is how
the mental model is formed. The mental model is a local representative of the formal model, pre-
sented on the human side.
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Forming a formal model using the mental is a complex process. To do this it’s needed to some-
how transform the mental model into a formal one. Make a projection of the understanding of hu-
man into the plane of understanding of the machine. An important factor is the lack of an initial
formal model. The model is built but it is mental and the machine cannot use it. To do this, it is nec-
essary to build a local representative of the mental model on the machine side or make a projection
to the machine level or convert it to a formal model.

4. Human in visual analytics

Using visual analytics allows use of human intelligence and be useful to humans:

a) allows to effectively use the intellectual abilities of a human. Human intelligence is a re-
source that must be used effectively. One of the goals of visualization is to most effectively expand
the capabilities of the system using a human. If we consider the end result, for example, machine
learning, it can be improved by effectively integrating a human into the system using visual analyt-
ics.

b) allows a human to delve into the data. Using visual analysis, a human more and more under-
stands different aspects of data, internal connections, structure, characteristics of signs. This helps
to clarify the picture of the effective use of data capabilities. Visual analysis is carried out to solve
the tasks. However, very often the analysis has a research character. In the process of analysis, new,
previously unknown, patterns in the behavior of data can be revealed. New aspects of the analysis
results lead to the correction of the tasks and decisions made.

¢) analysis process allows to improve a human’s qualifications. More deeply immersed in the
data in the process of visual analytics, a human learns. Analytical work expands a human’s qualifi-
cation abilities in the field of data analysis, formats the aspect of data mining. In this case, we have
two-way communication. For example, a human improves the model, and the process of improving
the model teaches the human, while using elements of research work, increasing the level of human
qualification. This process is beneficial for both the machine learning model and the human. Hall
K.W. et al. [51] describe improving skills in both visualization and domain areas as results of im-
mersion.

d) visual analytics is a dynamically expanding direction towards in-loop learning capabilities.
Using visual analytics allows enhancing the skills of human analytics. A human with improved
skills and acquired knowledge sees ways to improve visual analytics tools and improve visual ana-
Iytics workflow in domain areas. This indicates a cyclical aspect of the evolution of human-machine
interaction through visual analytics.

5. Generalization of the concept of development of visual analytics and the position of our

work

In this section, we generalize the research of visual analytics and designate the provisions of the
proposed information technology in the context of the proposed concepts.

The use of visual presentation has accelerated significantly over the past few years. One can
observe the intensification of the integration of human-machine interaction. Many areas of visuali-
zation use concepts are close and often have much in common. The analysis of studies in the previ-
ous sections on the use of visualization in the interaction of a machine and a human is generalizing.
The direction of generalization is based on the definition of the goals of using visual analytic work-
flow. Often the use of visual analytics is aimed at the process of learning new things, expanding
knowledge, and the like. Another direction of using workflow is to get the result in the form of a
solution. More promising is not getting the final product, not a solution, but a decision-making
mechanism. The mechanism is implemented in the form of an information processor for decision-
making and has the name 'model’. A decision-making mechanism or model can be built for both the
machine and the human and is designated Andrienko N. et al. [45] as a formal and mental model. It
should be noted that in the development of visual analytics, the concepts of human and machine are
much similar as consumers of models. The concepts of the formal and mental model differ only in
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consumers - machine or human. A promising development is the construction of relationships be-
tween models and, on the basis of them, the development of new techniques for their use. This is a
natural development of the processes of integration of human-machine interaction based on the de-
veloping capabilities of visual analytics. Moreover, a human is not a simple user but a necessary
part of the system, benefiting both for a human and regarding the use of a human (Section 4).

A workflow designed to provide a decision-making mechanism can be oriented to a human or
a machine as consumers of a product - a model. Accordingly, there are two types of work processes:

human-oriented visual analytic workflow - product mental model;

machine-oriented visual analytic workflow - product formal model.

Our work is a continuation towards the development and use of the capabilities of visual ana-
Iytics. The ultimate goal of research is the development of information technology model construc-
tion. This technology should occupy a certain position in the concept of visual analytics. To this
end, research was conducted in the direction of generalizing the working processes of visual analyt-
ics and systematizing the directions of their development, depending on the objectives of the analy-
sis. The study had several stages and is displayed in the previous sections. They consisted of: con-
ducting a generalized analysis of the processes of visual analytics and designating the directions of
development of visual analytic workflow; defining goals for using workflow to implement specific
model-building techniques (Section 3).

6. Information technology for model building

This section provides information technology in the context of machine-oriented visual analytic
workflow.

In recent years, researchers have generalized and determined the direction of development of
the interaction of the machine and human through visualization. A systematic approach is presented
in papers Endert A. et al [52] integrating machine learning into visual analytics, Jiang L. et al [53]
interactive machine learning, Cui W. [54] visual analytics, Andrienko N. et al [45] visual analytics
as model building, Sacha D. et al [55] visual interaction with dimensionality reduction. Various as-
pects are considered as well as the use of visual tools. The visual tool must be used in the concept of
implementing a specific workflow. Human machine interaction relies heavily on developing a visu-
al tool. Visual tools is the link that connects the machine and the human through a dialogue of
communication. Based on section 3, we define the ultimate goal as obtaining a formal model using
visual analytics. We will demonstrate the use of human in constructing a formal model in the con-
cept of “using opposite model” using the classification example.

In the machine supervised learning, we need to initially label the data. For labeling data, a hu-
man is used as an oracle, including using visualization of Bernard J. [56]. A human has a mental
model that he uses to label data based on visual data grouping. Further, the data is used to obtain a
formal model. A visual representation of grouped data using dimensionality reduction methods can
be used for classification. Choo J. et al. [57], Yan Y. et al. [58] use data grouping visualization for
classification as an interactive visual analytics system. In this case, the mental model is part of the
Analytics System. A human takes an active part in the classification and is its integral part. Visual
tools provide data in a convenient way for human use.

We propose a different approach. Analytics system forms a mental model at the training stage.
Next, from the mental model we get the formal model, which we will use in the future. Obtaining a
formal model from the mental one consists in defining the boundaries of the zones of class for-
mation. A human visually defines the boundaries of classes indicating to the machine where and
which classes and their boundaries. The boundaries of the class and determine the relationship of
the data item to the class. The class boundaries that a human visually draws are projected into the n-
dimensional hyperspace of attributes. The formal model actually consists of the rules for the posi-
tion of the data element in the hyperspace of attributes relative to the boundaries of classes. Thus, a
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formal model is built for the machine based on the concept of “using opposite model”. The formal
model here is the use of the mental model in a form convenient for the machine.

7. Separating n-dimensional objects by hyperplanes for classification based on data

visualization

7. 1 Introduction and statement of the problem classification based on visualization

The classification task is one of the important parts of machine learning. In general, it consists
in the fact that there is some finite number of objects from the studied problem, and it is known to
which classes they belong, it is necessary to develop a system that will allow determining the be-
longing of new objects from this area of the task.

The main problem of visualization of multidimensional data relates to their presentation in two
or three dimensions with minimal loss of information. Visualization is also useful for comparing
various methods of reducing the dimension, which is generally quite easy to analyze. Visual presen-
tation of data is the most informative for human perception. For data analysis and decision making
based on the maximum information content. For this reason, the development of data visualization
techniques is an important area. Many methods of reducing the dimension allow to reveal the hid-
den data structure and allow to find latent features. This can manifest itself in the spatial grouping
of data, the formation of structures and clusters, as well as the degree of separability. Data separa-
tion is an important feature in classification tasks. At the same time, noise, redundancy and ambigu-
ity of data can be reduced Cox T.F. and Cox M.A.A. [64]. It should be noted that, in general, the
ultimate goal of visualization is to reduce the dimension of the feature space to a low-dimensional
space that can be visually displayed.

Suppose we have a data set and we need to determine the measure of similarity between the da-
ta. This measure shows how similar or different two objects are. This can be obtained in various
ways, such as calculating the correlation coefficient or the hermetic distance from the vector repre-
sentation of the data. In MDS, each object in a low-dimensional space is represented by a point, and
the distance between the points displays the original information about the similarity. That is, the
greater the differences between objects, the farther they should be in low-dimensional space. The
geometric location of the points allows to visualize the hidden data structure. This makes it easier to
understand the data structure. Visually definable data clusters, agglomeration and separability of
data. It is also possible to visually determine the boundaries of geometric formations based on the
tasks of researching data and visualized hidden data structures. Based on this, MDS was chosen for
data visualization, as a method that is based on "geometric distance", as a measure of the difference
of objects. The visualization of the boundaries of agglomerations also uses geometric constructions
based on distances. Thus, we can visualize the boundaries of the data sets. Information visual data
analysis we can display on the data space. Thus, complementing the information content in the di-
rection of the task of analysis.

A variety of solutions and approaches using the characteristic space of the studied data and
their results are correlated. This is explained by the fact that they use a single attribute space with
the extraction of its properties and features. The result of their result of their work is estimated by a
number of metrics. A feature of the research presented in this paper is the development of a new
technology, which is based on maximizing the use of the information component of the data set, by
visual representation of the relationship between the common features. Visualization allows to show
the hidden data structure, expanding their information content. This is an important element. How-
ever, it is necessary to expand the information content of the data by adding data management ele-
ments. One of the data management tools is the formation of data group boundaries on the visual-
ized space. Thus, we not only see grouped data, but also limit the objects to our borders, which, in
our opinion, based on the visual presentation, will belong to this group. This group can be a cluster,
class.
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Using this approach allows:

1) visualize the objects in question in the reduced space of generalized features in order to as-
sess their distribution;

2) analyze the resulting groupings of objects in order to determine the nature of the sets and
distributions;

3) most effectively assess the location and outlines of the lines that need to be set to divide the
set of objects into the necessary classes;

4) using the given class restriction lines to build hyperplanes-analogues in the input-
dimensional space that define the boundaries of the classes;

5) use the designated volume of space for further classification.

In general, denote x=(x1,x2,...,xn)T where T - the sign of transposition, a feature vector,

which characterize the object.
Since some objects belong to the same class, they are similar to a combination of characteristic
features. We study the classification task for which the training sequence is determined

Q, ={x:x(2),...,x(m)} where x(j)=(X;,,....X;,)", =1L m a feature space whose elements corre-
spond to different states of objects in the test domain. The classification problem, consider this: its
need to find a hyperplane w' x+b=0,xeR" that when x(j)eQ, (1) the inequality w'x+b>0

and when x(j)eQ, (2) respectivelyw” x+b<0. Here Q (1)c Q, - a subset of feature vectors that
correspond to the objects of the first class, QX(Z)C (), - a subset of signs for the second class,

Q =Q [1)uQ,(2). w=(w,,..,w,)" - the coefficient vector, b - a some number.

The most simple in terms of application technology research is the problem of binary classifica-
tion. Objects are divided into those that belong to the class and those who do not belong to the class.
At the same time it is the basis for more complex tasks. We will consider the problem of two-class
classification as the basic task of using information technology.

Classification tasks use labeled data. Each object is associated with an element of a finite set, a
class label.

One of the main tasks in the first stage of data analysis is determining the classified data. It is
necessary to evaluate the data from the point of view of separation. In this case, the visualization of
data, namely the reduction of the dimensionality of signs to the space that can be visualized. The
main task is to identify hidden patterns in sets of features based on a priori assumptions and the na-
ture of these patterns. The classification task is considered in the field of classified texts. Here the
number of signs can significantly exceed the number of objects of classification. This generally im-
pairs data separability. However, it is possible to give an assessment using visualization. Since we
use the training sample, the data must be separated by the classes we need. To evaluate the data for
the ability to be divided into classes is a difficult task from the point of view of formalization. It is
difficult to find approaches that provide such an opportunity. The most informative is the visualiza-
tion of a set of interrelations of separating features from the point of view of analysis.

Therefore, it is necessary to visualize the training set to determine the location of the data in the
feature space behind the division into two classes.

Visualization is the presentation of information in graphical form capable of analyzing a hu-
man. This includes the presentation of information dependencies in one, two and three-dimensional
space, presented in graphical form.

Particular attention is paid to quality preservation of dependencies and information laws, which
are characteristic of the original data. This grouping, distribution, form clusters, separability, etc.

The set of objects is determined feature space, which is represented in the form of a certain vec-
tor. The degree of similarity of objects is calculated on the basis of distances between the vectors of
these objects. Vectors are identical, if the distance between them is zero, and the vectors are similar,
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if the distance between them is less than some threshold limit € =0 and different, if the distance is
greater¢.

As a basic visual space we will use two-dimensional graphic space. This space is sufficiently
informative and technically convenient in terms of the implementation of information technology.

The original is the n-dimensional feature space of objects. We need to reduce the space to two-
dimensional based on the distance between the signs. For this we will use the method of multidi-
mensional scaling, which allows for the necessary reduction.

The method of multidimensional scaling allows to place objects in a space of some small di-
mension (in this case, it is equal to two) in order to reproduce the observed distances between them
with the smallest error. Thus, representing the visibility of the location of objects in the generalized
two-dimensional space of generalized features Cox, T.F. and Cox, M.A.A. [64], Krak I.V. [65].

Further, data visualization is used as a way of displaying a multidimensional distribution of da-
ta on a two-dimensional plane, in which, the basic patterns inherent in the original distribution are
qualitatively displayed. At the same time, it is necessary to minimize the loss of information content
and its manifestations in the cluster structure, topological features, and dependencies between the
characteristics of the location of the data in the original space. With a small amount of data, visual
display allows to determine the existence of information links, which are weakly manifested when
using methods in combination. In this case, informational links are difficult to determine with ap-
proaches that use a different nature of model formation Barmak O. et al. [66], Manziuk E.A. et al.
[67].

The initial information is presented not in the form of a “object-feature” type table, but in the
form of a square symmetric matrix D of mutual distances of objects from each other. At the inter-
section of i- row of j column in the matrix is the value of the distance from i to j object

Thus, first, each object is assigned coordinates in a multidimensional space. The task of multi-
dimensional scaling is to construct a data set in the usual three-dimensional space or on a plane so
that the distances between objects most closely correspond to the distances specified in the matrix
Cox, T.F. and Cox, M.A.A. [64]. The input coordinate axes can be interpreted as some implicit fac-
tors, the values of which determine the differences between objects. If we provide each object with
a pair of coordinates, then the result will be an image of the data visualization. Consider the classi-
fication method as an information technology, which is a sequence of steps.

7.2 Multidimensional scaling feature space

Initial data for the scaling is a matrix of pairwise distances between objects. Distance between i

and j object is designated 5ij=d(Xi,Xj). Objects are defined by multi-dimensional
points X; = {xil, Xi2 s Xin } i =1...n. The distance is calculated as follows:

cl(xi,xj)z(zn:(xik—xjk jz 1)

k=1

The distance between the points in the space of lower dimension (reduced space) will be at a
similar (1) and denoted by the formula d(Yi Y )

Scaling aims to find points in space Y; = {Yi1, Yiz, Yin }- i =1,n s0 that the distance between

the points in the reduced space was the closest to the distance in the multidimensional input space.
Thus it is necessary to minimize the error display. Accordingly, display quality measure is deter-
mined o - stress (stress):

U:ZWij(d(Yi'Yj)_gij)z’ (2)

i<j
where w; - non-negative weight.
When normalizing the stress is defined as follows:
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2w, (d(Yi’Yj)_é‘ij )2
o=2 . (3)

> W6,

1<)
The normalization allows to seize the interpretation of visual quality, and reduce dependence
on the number of objects and their locations.
For pairwise distance matrix formed D in a multidimensional space will carry out the follow-
ing preliminary steps:
1) double centering matrix by one of the known methods;
2) based on the output dimension n define eigenvectors €;,¢€,,...,e, of the obtained matrix;

3) calculate the matrix X = E A%°. E_ - matrix of eigenvectors €,,e,,...,6,. A, - a diagonal
matrix of eigenvalues.

Then, the coordinate matrix that is used to obtain a multidimensional scaling by eigenvalue de-
composition of the matrix B = XX ".

Note that the error function in different types of projection data are quite extensive and are
based on interpretations of the multidimensional scaling and optimization algorithms. Multidimen-
sional scaling in the information technology is used as the most comprehensive approach In various
specific cases, various modifications may be used. In case of non-metric methods of multidimen-
sional scaling, not quantitative measures of object similarity are used, but only their relative order.
The minimization of the stress function o corresponds to finding the most optimal agreement be-
tween the matrix of the initial distances and the matrix of the resulting distances.

7.3 Minimizing stress function

To minimize the stress function, the approach is to find the proximity matrix and use iterative
algorithm SMACOF (Scaling by MAjorizing a COmplicated Function - scaling for majoration
complex functions) to a predetermined stress value. SMACOF algorithm is based on the strategy,
the use of which provides a good convergence model. The goal, in accordance with the principle of
majorization, is to find a simpler and more controlled function g(x, y) that majorizes the objective

function f(x).

At the same time for all x. g(x,y)> f(x), here y- a fixed reference point values. The refer-
ence point is the point of tangency surface g(y, y)= f(y) while minimizing point x, satisfies ine-
quality f(x.)<g(x.,y)<g(y,y)= f(y) forming thereby a layered structure.

Generally majorization is an iterative procedure consisting of several steps:

e determining a reference point y =Y, ;

e calculation x« based on the condition g(x,,, y)S g(y, y);

e o to the previous step of the installation y = X. if the condition has not been reached
fy)-f(x)<e.

This approach successfully generalized multidimensional spaces subject to the inequality, and
is used to minimize the objective function.

On the function of domination g(x, y) imposed a number of conditions, which cause the ad-
vantage of its use. Required:

e minimize easier than f(x);

® be at least in the initial field than the original function f(x)<g(x,y);

e be tangent to some function f(x) a foothold f(y)=g(y,y).

SetY = {Yl,Yz,...,Ym} m iteratively calculate points using the transformation Guttman L.
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Yin =V+B(Yk )Yk’ 4)
where k - the number of iteration;
V" - pseudo inverse matrix for the matrix of weights V with elements

Y ()
i=1, j#i

matrix B(Y, ) elements comprises:

_ Vi iz j&d(y,Y,)=0;

by = diYi,YJ- ) (6)
0, j&d(Y,Y,)=o0.
m
by =- Zbij' (7)
i=1, ji
With the proviso that in formula (4) scales w; =1 we obtain
Vi = % B(Yk )Yk' (8)

Hence, for the construction of domination procedure, it's must perform the following actions:
e set the initial value of the reduced space Y, ;

e write the stress function o = Zwij (d (Y- Y, )—5—- )2 ;

i i
i<j

e find the value Y, , =V B(Y, )Y, ;
e calculate the stress function o(Y,,);

e specify iteration increment k ++;
e verify the convergence conditions oY, ,)—o(Y,)<e&, Otherwise move to the stress

function.

Thus, at this stage, information technology process consists of these steps:

1) formation of the matrix of pairwise distances on the basis of the input data;
2) finding the square of the distance of the distance matrix;

3) use of double centering matrix;

4) determining eigenvalues and eigenvectors of the matrix;

5) optimization algorithm maps SMACOF.
The result is a set of objects with a pair of coordinates, which can be displayed. To display the

two-dimensional space in two quite generalized coordinates. Mapping objects are marked with a
multidimensional data space. Since the objects are marked, it is necessary to designate the classes to
the resulting plane to form a decision tree based on a linear classifier. In general, we obtain the vis-
ualization of data marked for use classification. In this case, we can define the class boundaries.
Thus, the training for the information of this technology is to define the boundaries and field clas-
ses. class boundary assessed visually and is determined by taking into account the fields of the class
c. class border may be spaced from the extreme object class. It's necessary, because it allows im-
proving the generalized classification. This aspect is particularly important because it allows finding
the most optimal configuration accuracy and generalized classification.
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7.4 Linear discriminant function
If the linear discriminant function, the classifier d(x) determined by the relation

d(x)=W"x+w,, 9)

where i:(xo,xl,...,xn_l)T - a feature vector that defines the image of the object to be classi-
fied; W = (wy,w;,...,w, ;)" - weight vector classifier; w, - the threshold value.
Belonging to one of two classes - Q1),€A2) _ gefined by the rule

By < (0@
d(x)_iz_olwixi + W, >0—>{Q(2). (10)

Hence, for the formation of a linear classifier is necessary to find the coefficient vector W and
threshold w, .

Note that for practical applications, to obtain separation into two classes using only linear clas-
sifier (10) hard enough, thus it is not possible to divide the data curve or broken line. One way of
solving this problem is to construct a classifier using a combination of linear classifiers, thus form-
ing a piecewise linear set with the required degree of discretization. This approach has the ad-
vantage of reduced space visualization and enables display control data classification. Piecewise
linear approach is most appropriate, since it allows to use a combination of linear separators. This
allows taking advantage of linear separators and creating the necessary configuration in the visual
space. When using a linear classifier in a multidimensional space is sought hyperplane, which is the
criterion of separating their respective classes. Next searched vector y,, For a new element repre-

sented by point x; and a limit value b from the condition:

+1, wx; > b;
Yi :{ (11)

-1, wx; <h.

Equation (11) describes at zero hyperplane. It is known that the vector w perpendicular to the
desired separation line with the corresponding properties: The best possible separation line Distant
from nearest thereto classes separation points. Note that the distance between these points defines
the separation strip which corresponds to the condition —1<wx; —b <1 and a band edge point no

elements, the width of the separation strip is 2/\w|. Note that when the division of the classes via the

separating strips are important only boundary point, since the strip consists of parallel lines extend-
ing along the boundaries of classes. These lines do not represent a division of classes (this function
assumes band division), and mark the boundaries of classes, thus limiting their lines. Hence, the
problem is transformed not into finding the delimitation of, and in finding the class boundaries,
which are the limits line. Thus hyperspaces divided into some limited hypervolume within classes
are represented. In this classification in this case is a controlled process. If necessary, we can
change the classes of the border, and this changing the way the accuracy and generalized classifica-
tion.

Note that when there are multiple classes in the construction of a linear classifier, lines crossing
occurs and the construction of the segments forming a piecewise-linear structure which is generally
nonlinear. Using the class limit line, we get some geometric structures limits the class. An element
that was in this limitation belongs to this class. Another important aspect is the formation of spatial
classes’ volumes. These volumes can be located at some distance. Objects that do not fall in the
scope of classes do not belong to any class. Thus, there is a set of objects that do not belong to the
same class. These objects may belong in a comparatively equally to different classes.
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To improve the linear classification problem, an increase of the space dimension is used. The
space is expanded by the mapping function to the new space. To expand the two-dimensional space
in three-dimensional, the display function is represented as follows:

¢(X) = ¢(X1’ Xz) = (Xizi ng \Exlxz), (12)

Increasing the dimension of the space allows, due to the bending of space to find a hyperplane
linear classification. Thus, the hyperplane allows linearly allocate cloven classes, which is possible
when the convexity of the objective function. Further, the reverse is lowered space class separation
line can suitably describe the piecewise linear way limit lines. This allows the use of multiple in-
creasing dimensionality space under back projection to determine the hyperplanes. As a conse-
quence, approaches using reducing space by scaling, it is possible to determine the grade boundaries
imaging techniques with subsequent projection into the multidimensional space. In this case, the
display function in n dimensional space will look like

B(X) = B(Xy, Xg 100y X ) -

It should be noted that the classification boundaries may become distorted during expansion
space. Education class boundaries is a flexible tool that also allows to use and field classes. Thereby
expanding, class limits and compensating for errors of their determination. Flexibility visually de-
termining class boundaries based analysis allows the data structure to determine the required
amounts of classes. This makes it necessary for the accuracy of the analysis to determine the classi-
fication of objects.

7.5 Formation of a decision tree classifier

We present a method for constructing a piecewise linear classifier using decision tree algorithm
based on data visualization system. Decision tree - a method for mapping rules in a hierarchical,
sequential structure, wherein each object corresponds to a single node, giving solution Kruskal J. B.
and Wish M. [75]. Under the rule refers to a logical structure, presented in the form of "if ... then
..". rules are defined by curves which divide a group of objects on the imaging plane of the system.
Curves are specified as a piecewise-linear structure with varying degrees of necessary discretiza-
tion, thereby forming, in the first approximation curves. As a result, when to add a new object, can
explicitly specify the class to which it belongs. At the initial stage of training runs, which identifies
areas and to what class they belong. All objects of a particular area in relation to the borders have a
spatial position. This position forms the rules of the object belonging to the class. After learning
when classifying a new object, a set of rules is defined. An object belongs to that class, with the rule
sets of objects it matches. Rule sets define a set of attributes of an object-to-class relationship. The-
se feature sets are used to build a decision tree.

We define a few situations from a variety of possible situations T the construction of a deci-
sion tree.

1. The set T contains elements that belong to the same class. In this case, the decision tree de-
fines the class. If the set T contains no elements, the decision tree determines the branch and the
class associated with this branch is retrieved from another set other than T , for example, an ances-
tor node.

2. The set T contains elements that belong to different classes; the set is divided into subsets.

For this, a feature is defined that contains more than two distinct valuesO,,0,,...,0,. The set T is

divided into subsets, with each subset T; containing elements that are relevant O, to the selected

trait. The process is recursive, the final condition of which is the formation of subsets, which consist
of elements of one class.

When building a tree on each internal node, it is necessary to find the condition for dividing the
set on this node into subsets. As a condition, one of the attributes is accepted. The general rule is
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this: the attribute divides the set in such a way that the resulting subsets consist of objects that be-
long to the same class or are maximized by this attribute. To find the attributes, the algorithm C4.5
Quinlan J. R. [76] is used, where the attribute Gain(@)) of the set ® is selected by the following

criterion:
Gain(®) = Info(T ) - Info, (T )Gain(®) = Info(T )— Info, (T), (14)

where Info(T) - entropy sets T ;

Info, ( Z T Info (15)

Subsets T;, T,,..., T, are obtained from the orlglnal set T when checking the set ®. An attribute

is selected that gives the maximum value behind the criterion (15). At the same time, in order to re-
duce the number of subsets, it is necessary to minimize the number of nodes and branches. In the
general case, it is recommended to minimize the number of linear elements with piecewise linear
delineation. This reduces the number of class separation rules. This reduces the number of calcula-
tions, without compromising the quality of the classification.

Nonlinear (piecewise linear) classifier initially operates in a multidimensional space. To form
the separating constraints in this space restrictions must be converted (line) is piecewise linear clas-
sifier reduced space hyperplanes in a multidimensional space limitations. To do this, it expands the
dimension of the reduced space to the original. Thus, the boundaries projected in the original space.
Borders form class membership rules.

After the expansion space and the formation of hyperplanes defined by their equations. To con-
struct hyperplanes in n dimensional space must be correspondingly n points which have been ob-
tained by adding extra n —2 a point on a line segment. Thus, we get a system of linear equations,

wX, +b, =0
(16)
wX, +b, =0

which is generally solved by Gauss. Here w - unknown coefficients hyperplanes.

Class in the multidimensional space is defined by limiting hyperplanes. These boundaries and
form the right attitude to classes of objects. To classify new data is determined by their position in
the multidimensional space by determining their position relative to hyperplanes. Substituting coor-
dinate data in the hyperplane equation determine their relative location of a plurality of {—1,0,1}. If
the result is less than zero element is conditionally "right” relative to a plane when the result is
greater than zero - the element is "left" plane and, respectively, if equal to zero, the element is lo-
cated on the dividing plane.

Formation of non-linear classification rules produced a sequence of actions:

1) forming a piecewise linear visual class restrictions in the reduced space;

2) calculation of the reference points-rules for the class;;

3) transformation point rules in multidimensional space;

4) construction of hyperplanes in a multidimensional space based on the transformed points;

5) formation rules for the class in a multidimensional space on the basis of restrictive
hyperplanes.

Piecewise linear restrictive rules define the scope of the class and allow to visually determine
whether to increase or limit the class square, which is important in the border data. This allows for a
good interpretability of results of classification and control of restrictive class of the field and, in
fact, interactive classification system. It should be noted that the classification process takes place
under the rules of the decision tree. This process is quite fast and does not require large resources.
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Ensuring that the visual component of the classification is particularly important in comparison with
other approaches, especially in the labeling complex boundary conditions. This ensures the presence
of an additional information component via the interactive visual means of determining the class
limits. This allows the tool system obtains more information and supervised classification process.
The results of the system are well understood by and controlled as a result of visual presentation
and interactivity restrictive rules. Area restrictions provide minimum visual boundaries that, if nec-
essary, can be overridden. The restrictions are transformed into line multidimensional space and are
presented there by hyperplanes, forming such a way restrictive area. The classification of new data
occurs in a multidimensional space based on the calculated data and the relevant provisions on re-
stricting hyperplanes. Determining the spatial position of the new element with respect to all hyper-
planes, thereby determining its location in limited volumes class categories. This process is con-
trolled because of scaled to have a reduced space and a visual representation of the classified new
data elements. As a consequence, the result of classification in multidimensional space is presented
and assessed visually, allowing the interpretation and analysis of compliance of new data elements
with respect to the categories of classes. The multiclass conditions, if the element has the necessary
information content,

For a practical demonstration of information technology software system is developed for clas-
sification used text data. The data is based on the Reuters corpus and is selected to demonstrate a
method for well-separable data. Text data have a large set of attributes. This is important in terms of
determining the possibility of representing and minimizing distortion while reducing the dimen-
sionality of space. What is important is the amount of distortion, which is particularly evident with a
significant reduction of space. Separating features formed hyperspace large dimension, which
should be reduced to two-dimensional. This is important because a significant reduction of space is
accompanied by a measure of the distance differences in the original and the new space. Based on
this data were selected, which are characterized by large dimensions of signs in order to investigate
the influence of the distortion measure of proximity and verification technology performance. Sam-
ple text data formed the basis and the separation capacity and the formation of class categories. The
distances between classes well definable in the projected space.

The data represent the classes well and are grouped by generalized attributes. The two-
dimensional representation shows that the data well represents the classes to which they relate. At
the same time, the classes are fairly well spaced.
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Three groups of objects are well grouped and the groups are located far enough in the two-
dimensional space. Since the objects are from the training set, we determine that these groups rep-
resent classes.
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Next, we define a class graphically grouping boundaries. It is important not only to the Class B
limits, as well as the definition of fields of class boundaries. Visually, we can define a parameter a
(Fig. 2) as a class field. We can graphically become the minimum distance from the boundary to the
class object. It allows to visually providing the opportunity generalized model for each class. Since
the margin area can be defined quite flexibly, depending on the separability of classes, which gen-
erally can be uneven across the data area. For some classes of the border can take place quite clearly
without the possibility of flexible formation.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020

90



[ | NHTEJUIEKTYAJIBHBIE CUCTEMBbI [ |

®  Training sample

A Added articles
—— Class 1
—— (Class 2
Class 3
Studio apa..
]
Apartment 'l Apardments
Aloan sec..
I
Guest
Home Impro..
|
PorscheS11
atti_Ve..
M/ Motorr, Mazdab2e
Toyota_Cam..
errari M Engine F'oliti.cal -
Hclrenf 1/ I Political .
Maserati Poliics  pglitical . ™
L) . . .
C“”“_m””'g‘{ National 5.
MNiccolo Ma..
line_1 line_2 line_3 line_4 line_5 line_6&
1 -1 1 1
1 1 1
Figure 3

Generalized opportunity model is determined based on the separability of classes. Visual de-
termination of the boundaries of classes allows graphically piecewise-linear method to establish the
boundaries of classes and generalization performance models.

Consistently limiting class defined by linear segments for the formation of decision rules. In
this instance, the decision rules are indicated in the table and determine the position of each object
class with respect to borders. Since the border is a collection of connected segments, the position of
the object is determined relative to each line segment. Accordingly unnecessarily advised to avoid a
detailed definition of class boundaries. This will greatly speed up the learning process and the clas-
sification itself with the same accuracy. Each object of the class is characterized by the general class
rules with respect to its borders. Number of rules corresponds to the number of segments of the
boundary line. Fig. 3 indicates a table of rules of the three rows in a cell which are the rules of the
relative position of the object class. Coordinates of the point is generalized symptoms in two-
dimensional space. Rules designated position relative to grade boundaries to determine such crucial
designation as the "inside” and "outside" the class. The boundaries of this class circuit of piecewise
linear segments with no gaps. The position of an object is determined with respect to each segment
of the loop to form a set of rules.
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In the general case, it is necessary to position the indicated class of objects relative to the
boundary bounding the class. The trained formal model - is the volume of hyperspace, in which
there are objects of classes with the necessary tolerances of generality. When displayed on a two-
dimensional space define the position of the new facilities. Data for testing are located relatively
classes ArticleNel Class 1, ArticleNe2 Class 2, ArticleNe3 Class 3. The feature of the proposed
technology is the existence of band separation between the classes. We graphically define generali-
zation performance models. We do not draw the line graph classes and limit them. Thus if an object
is located between the classes does not belong to the classes. If it is necessary not to limit the clas-
ses, classes are differentiated only. In this case, there will be no objects that are between classes.
The system is trained by graphic determination of class boundaries.

8. Conclusion and discussion

In this study, we determined the goals of using visual analytics workflow that focus on obtain-
ing the final product - a model: a human-oriented visual analytic workflow builds a mental model,
machine-oriented visual analytic workflow - builds a formal model. The model is considered as an
information processor and a decision-making mechanism. The formal and mental models differ on-
ly in consumers, which are a machine or a human. Two concepts of model building based on model
synchronization and ’using opposite model’ are proposed. Using the concept of "using opposite
model’, an information technology has been developed that allows the machine to obtain a model
based on a mental model and demonstrates the possibility of using this concept. This allows the ma-
chine to fully use the intellectual capabilities of a human based on a model.

The use of human intellectual abilities to build machine learning models is an important area
based on a number of advantages. The resulting model is fundamentally different for the construc-
tion method from other machine learning approaches naive Bayes, k-nearest neighbors, support vec-
tor machine, random forest or deep learning and so on. The main distinguishing feature is the fact
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that the model is formed by a human and is subsequently used by the machine. However, the dif-
ference is not only in the method of obtaining the model. The base for the formation of this model
differs from the models built by the machine, which is important for use in ensembles of models.
The success of using ensembles lies in the diversity of opinions made by composition algorithms.
Typically, models are based on machine learning algorithms. In the proposed approach, the model
is built on the basis of formatted knowledge and human experience. This allows us to propose a
model with a different nature for ensembles.

However, it should be pointed out that the model formed by a human may be weak. Classical
approaches can give the best result according to the quality criteria of the model. The advantage of a
human-derived model is that a human can obtain new information from data. So, for example, for
such an approach of ensembles as stacking, the main thing is how different a model is to each other.
How much each model of new information can bring to the ensemble. In the general case, a human
may make a mistake in constructing a model, but a human may also notice weak joints between the
data and form a model with a different opinion. This is the main value of the proposed model build-
ing approach.

Another aspect that speaks of the need to use a human in the construction of a model is such a
property of models.

Very often, the results of model decisions cannot be interpreted, for example, using neural net-
works. Since it is not clear what decisions are being made, the use of such approaches is limited for
cybersecurity and solution against human considerations. The proposed approach allows the ma-
chine to use a model built by a human. The analytical process allows creating a decision-making
model for a human and the interpretability of the result for a human is of a high level. Thus, the use
of these models in the field of cybersecurity is desirable and in some cases the only possible one.

Information technology is proposed which allows maximizing the information content of the
feature space of objects together. For this purpose To do this, use feature space reduction by 2D.
Further reduction of dimension can reveal hidden data structure and allows to find latent features.

The main factor of information technology is to minimize the loss of information data and a
visual graphical management training model for data classification. The information technology
constructed using the proposed method provides a flexible data classification tool with the ability to
specify the class boundaries.

Information technology has limitations. Visually presented data should be visually separable
and grouped. If a human does not build a mental model, data cannot be classified. Accordingly, it is
necessary to improve methods and procedures for the visual presentation of data for humans. Scat-
ter plot is not suitable for classifying a large number of classes and data.

Information technology was developed to demonstrate the concept of *using opposite model’.
The formal model is entirely based on the mental model. The capabilities of the machine were not
used for data classification. More promising is the use of the concept of model synchronization. In
this case, the advantages will be used for the construction of models, both human and machine.
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M.A. MykanoBa, U.B. Kpak, A.A. Kyanasikos, A.C. Caranosa, [[.A. BaiiéaTbipoB
Hcnonb3oBanue BU3yaabHON AaHAJTUTHKH JJIs1 pa3padoTKH YeJ0BeYeCKUX
U MalIMHO-LEeHTPUYECKUX Mo/ieJieii: 0030p MOAX0A0B U NpeliaraeMbIxX
HHGPOPMALHOHHBIX TEXHOJIOI U

AnHoTanus. Vcrnonb3oBaHre BU3yalbHONW aHATMTUYECKON CHCTEMbI B MAIIMHHOM OOyYeHUH —
OCHOBa MHTETrPallUU YEJIOBEKA U IPUMEHEHUSI €70 NHTEIUIEKTYAJIbHBIX BO3MOXHOCTEHN IIPH MTOCTPO-
eHuu mozenei. B To e Bpems BU3yalibHas aHAJIMTUKA UCHOJIb3YeTCs JJI PACHIMPEHHUs YeIOoBeYe-
CKUX 3HAHUU M UCNOJb3YyeTCs KaK MHCTPYMEHT HMcciieoBaHus. B crathe ncnonb3yrotres GopMel 1
LeNIU NpUMEHEHUs pabodyero mpouecca BU3YyaJbHOW aHATUTHKU JUIsl (DOPMHUPOBAHHS KOHEYHOIO
npoaykTa. Pabouuii mporecc 1enuTcess Ha OpUEeHTUPOBAHHBIN Ha YelloBeKa U OPUEHTHPOBAHHBIN Ha
MaIIMHY, 9YTOOBI MOCTPOUTH MOJIENH B KayecTBE Mpoleccopa HHGOPMaIluu U MEXaHU3Ma MPUHATHUSL
peweHnid. MoJienu cTposiTCsl Ha OCHOBE KOHEYHOT'O MOJIb30BATENs], KOTOPHIM MOXKET OBITh MaIllHA
WM yenoBek. MccienyroTess KOHIETUNA TOCTPOEHUsT MOJIele U Pojib MAlluH M JIIOJeH B 3THUX
nporeccax. Ilpemiaraercs mpakTuyeckas peaiau3alys KiIacCM(PUKAMOHHON HH(OPMAIMOHHON
TEXHOJIOTUHM B U3y4aeMOW KOHUEMINH «HCIOIb30BaHNE MPOTUBOIMOIOKHONW MOJIENH» B MAlIMHHO-
OpPUEHTHPOBAHHOM paboyeM Mpolecce BU3YalbHON aHAIUTUKU C MPHUMEHEHHEM MAIlMHHOW MoJe-
mu. B ocHOBE 3TOM MOJENM JIEKUT MOJEINb, CO3/IaHHAs M MCHOJIb3yeMas denoBekoM. [l knaccu-
(UKaMM JaHHBIX HUCHOJIB3YIOTCS MHTEIJIEKTYAIbHbIE CIIOCOOHOCTH YesloBeKa. [ paHMIbl KiaccoB
OTIPEIEIIAIOTCS YEeJIOBEKOM, a 3aTEM MPOCLUPYIOTCS B TMIIEPIPOCTPAHCTBO aTpHUOyTOB ¢ POpMHUPO-
BaHMEM MOJIENN KJaccH(UKALMU, KOTOPYIO 3alyckaeT MamuHa. MH(opMaloHHbIE TEXHOJIOTHU
MTO3BOJISIIOT MAIIMHE UCIIOIb30BATh MOJIENb, CO3/IaHHYIO JUISl JIFOACH.

KiaueBble cjoBa: BH3yalbHas aHAJIUTHUKA, KIACCU(UKAIMI, MEHTalIbHas MOJEb,
dbopManbHast MOZIeNIb, YMEHBIIIEHHE Pa3MEPHOCTH, BU3yalln3alus HHpopMauu
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M.A. MykanoBa, U.B. Kpak, A.A. Kyanasikos, A.C. Caranosa, /[.A. baiidaTsipoB
AaM KoHe MAIIMHA-0PTAJIBIK YJTiJiepai JaMbITy YIIIH BU3YAJIbABIK TAJJaYJdapabl
naiganany: YChbIHBIJIFAH AaKNAPATTHIK TEXHOJIOTHSIIAPFA HKIHe dIicTepre IOy

AngaTna. MamuHanbelK OKBITYa BHU3YaJJbl AHATUTHKANBIK JKYHEHI KOJIJaHy aJlaMHBIH
WHTETPAIUSIChl MEH OHBIH MHTEJUICKTYAJIbIl MYMKIHIIKTEpIH MOJIENb KYpy/ia Naii1anany yIliH Heri3
Oonbin TabbuTaabl. COHBIMEH Oipre BU3yasjbl aHAJUTHUKA aJaMHBIH OLTIMIH KEHEHTY YIIIH YKOHE
3epTTey KYpallbl PETiHIE KOJJAaHbUIANbl. bi3 TYMHYCKAIBIK OHIMII KaJbINITACTBIPY OaFbITHIHIA
BU3yal/ibl AHAJIWUTUKAJBIK JKYMBIC TMPOIECIH KOJNJAHYIbIH HbICAHIAphl MEH MaKCcaTTapblH
3epTTeiMi3. AKMAapaTTHIK MPOIECCOp JKOHE IMIENNM KaObUIAay MEXaHHM3Mi PETiHIE MOJAETbh KYpPY
YIIIiH )KYMBIC MPOIIEC] aJlaMFa KOHE MalllMHaFa OarbITTaaFaH 00JbIn OeiHeal. Moaensaep MammHa
HeMece agaM OOJybl MYMKIH COHFBI MailaaHyIIBIHBIH HETi3iHAe KypacThlpbuiran. Moaens Kypy
TY)KBIpbIMaMalaphbl JKOHE MalllMHalap MEH aJaMJaplblH OChbl MPOIECTEpPAEri peiii 3epTTeNreH.
3epTTeNreH  «KapaMa-Kapchl  MOJCNBII  KOJJaHy»  TYXKbIppIMIaMachlHIAa  aKMapaTThIK
TEXHOJIOTUSIApAbl KIacCU(PUKAIMSIIAYABIH MAIIWHAIBIK MOJAENbIl KONAAaHY YIIIH MAalldHAIBIK
OarpITTaIFaH BU3YAJIbI AaHATTUTHKAIBIK dKYMBIC TPOICCIHIE TOKIPUOCTIK SHT13y YCHIHBIIAABI. by
MOJIETIb/IIH HETi31H aJlaM KaJlbIITaCThIPFaH >KOHE KOJIAHATHIH MOJAENb Kypaiasl. MomimerTepai
KIKTEy YIIIH aJaMHBIH WHTCIUICKTyalJbl KaOuteTTepi ecenke anbiHaibl. CHIHBITAPIBIH
[mieKapagapblH  aJaM  aHBIKTaWIbl, COJAH KeiHiH MallMHa KOJJAHATHIH JKIKTEY MOJEINiH
KaJBIITACTBIPA OTBIPBIN, ATPUOYTTAPIBIH THIEpP KEHICTITiHE IIBIFapbulafbl. AKHOapaTThIK
TEXHOJIOTHUSUIAp MAalllMHA/a aJaMIapFa )KacallFaH MOJIeNb/Ii aiiiananyra MyMKIHJIIK Oepe/ii.

Tyiiinai ce3nep: Bu3yayipl aHAIWTHKA, XKIKTEY, aKpUI-OH Mojemi, (OpMaibIbl MOJENb,
OJIIIeM/Il a3alTy, aKMapaTThl BU3yallU3alHsIay
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NCTOYHUK HHO®OPMAIIMUA N BOJIBIIUE JIAHHBIE

AnHomayusa. B smoil cmamve 0ceeujenbl OCHOBHble HOHAMUA OONbWUX OAHHBIX U UCTHOYHUKU
unpopmayuu 8 noeucmuxe. Jlocucmuxa a6asemes HeOMbEMAEMOU YACMbIO MPAHCHOPMUPOBKU U CKIAOCKUX
nomMeweHull enioms 00 uHmepHem-macazunos. Kpamkas ungopmayus o 1ocucmuke ONUCLIBAECMCS 8
COBPEeMEHHbIX npoyeccax no2ucmuxu. bonvuiue danuvie nokaswvieaem 00O1ACMb NPUMEHEHUS. U NONYIAPHOCHb
danHnozo Hanpaenenus. llpasunivHoe UCNOIB308aHUE UCMOYHUKO8 UHGOpMayuu ompasxcaem KOPPEeKmHoe
NOHUMAHUE KaK pazoupamscs 6 060U obaacmu, aHamu3upys mexHoaocuu, nooxoowvl, Memoobvl, ai2o0pummol
U MexHoa02UU papabomKu.

Knioueswie cnosa: nocucmuka, 6uovl unghopmayuu, big data (6orvuume oannvie).

BBenenue
Hcrounnk mHpopmanuu — 0OBEKT, ONMPEACTSIOMNNA TPOUCXOKACHINE HH(POPMAIINH, a TaKkKe
00BEKT, ONPEACIAIONINNA TPOUCXOKICHHE HH(DOPMAIINK; eTUHBIN JIEMEHT MOAMHOXKECTBA OIpesie-
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JICHHOTO KJ1acca MH(POPMAIIMOHHBIX PECYpPCOB, JOCTYIHBIX MOJIb30BATEINI0 U UMEIOIINN, KaK IPaBH-
JI0, HEKOTOPYIO MPOOJIEMHYIO ONPEAEeIEHHOCTbD.

Bonbime nanubie / MetaganHble (OObIIME TaHHBIE) — ATO 0003HAYEHUE CTPYKTYPUPOBAHHBIX
U HECTPYKTYPHUPOBAHHBIX JAHHBIX OTPOMHBIX OOBEMOB U 3HAYUTEIBHOIO pazHooOpasus, 3¢ dek-
TUBHO 00pa0aThIBAEMBIX TOPU3OHTAIBHO MACHITA0OMPYEMBIMU IMPOrPAMMHBIMH HHCTPYMEHTaMH,
nosiBUBIIMMHUCS B KOHLE 2000-X ro10B ¥ aabTepHATUBHBIMU TPAJULIMOHHBIMM CUCTEMaMH U penie-
HUEM JUIs yIpaBleHHs 0a3aMH JaHHBIX.

Ocnospl Joructuku B big data (0oabine 1aHHbIE)

Caauaia He00X0IMMO MOHSATH CyTh «Jloructukm». UTto Takoe noructuka? B mocnennee Bpems
MHOXECTBO KPYIHBIX KOMIIAHUH 003aBENMCh PA3IUYHBIMH OTJAEIaMH JIOTHCTUKU. Hamm
MEHE/DKEPHl B3sUIM 33 OCHOBY TPAKTUKY TPHUBJICYCHUS CIEIHAJIOCTOB Y €BPONEHCKUX U
amepuKkaHCckux koJuter. OHAKO cama CyTh JIOTHCTOB JIO CUX TOpP MHOTMM HE TMOHsATHA. [Ipuinio
BpEMsi BCE PAaCCTaBHUTh 110 CBOMM MECTaM U PacKpBITh CaMy CYTh JJOTUCTHKHU M JIOTUCTOB [1].

['MaBHBIN CMBICI JIOTHCTUKUA — 3TO MOUCK IMyTEH Pa3IMYHOTO MPOJBHIKCHHS TOBApPOB HIIU XKe
IPOAYKTOB IO OMPEACIICHHOMY IyTH OT TNPOU3BOAMTENS 10 KOHEYHOTO moiydarens. JlaHHbIN
npoIecC BeChbMa TPYAOSMKHI M JOJDKEH CTPOrO0 KOHTPOJIMPOBATCS, OT MAapKETHHIA M TOJYYCHUS
CaMHMX 3aKa30B JO CTPYKTYPHUPOBAHHS IPOM3BOACTBEHHOTO NPOIECCa, XPaHEHHWs W CO3JaHUs
Han0oJiee ONTUMAIBHBIX MTYTSH JOCTaBKH.

Jloructuka — 3TO ynpaBjeHHEe Pa3TUYHBIMUA TOTOKAMU TAKUMH KaK:

1) unpopMaIMOHHbIE,

2) uHaHCOBEIC;

3) ToBapHEIE.

DTO0 BCE SBJIACTCS MPOSBICHUEM HCTUHHOW LIENU JIOTHCTUKUA U B IIEJIOM KOMMEPYECKOH Jesi-
TEJIbHOCTH.

Kacaemo 3anaun crienuanucra no joructuke. Co3gaHue U opranusanus (JJ1s HoCTaBIUKa) Ta-
KHX MPOLIECCOB KaK:

1) nmpou3BOACTBO;

2) XpaHeHue;

3) mocraBka;

4) MUHUMHU3AIHS 3aTPaT;

5) yBenuueHue MpruObLIH.

CaM KJIMEHT XOYeT IUIATUTh TOJBKO 3a TOBAP HAaMBBICOYAMINIEro KayecTBa IO ONpEAETICHHOM
IPUEMIIEMOH TIeHEe, B HY)KHOE BpeMsI U ACHCTBUTEIHHO 32 Ka4eCTBEHHOE 00CITyKUBAHHE.

) - logistics -

.

Puc. 1 — Cospemennvie npoyeccuvl 102ucmuxu
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WNudpacTpyKkTypa JIOTUCTHKH COCTOUT W3 KOMIUIEKCA PA3IMYHBIX OOBEKTOB, KOTOPHIE UMEIOT

MpsIMOE OTHOILIEHUE K Jorucruueckoil nemnouke. Cytb ux QyHKIuN U 0coboro reorpaduueckoro
IIOJIOKCHU L paSJII/I‘-IHLI:

1) chIpbe, KOTOPOE HAXOIUTCS BOJIM3H 3aBOIa-H3TOTOBUTEIIS;

2) XpaHEHHUE rOTOBOM MPOIYKIIMU B CKJIAJCKHX TOMEIICHHUSX;

3) myTH, [0 KOTOPHIM OCYIIECTBIISACTCS caMa JOCTaBKa.
CTpyKTypHl, pUHAHCUPYIOIINE POBEICHHE ACHEKHBIX PACUETOB.
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Puc. 2 — Jlocucmuueckas ungppacmpykmypa 2opooa

TpancnopTupoBKa U JIOrHCTHYECKHI NpoLecc

Tenepb MbI IOTOBOPUM O TpaHCIOPTHPOBKe. OHOM M3 OCHOBHBIX 3a/1a4 JIOTHCTUKHU SIBIISCTCS
OecriepeboitHOe oOecriedeHNe TOBAPOB/TIACCAKUPOB MEXKIY OCHOBHBIMU Toukamu [2]. Hamboiee
94aCcTO UCTOJIb3yEeMbIH TPAHCIIOPT:

1) aBTOMOOHIIBHBIN;

2) KeJe3HOAOPOKHBIN;

3) MOpCKOii;

4) BO3MyIIHBI.

['MaBHBIM YCIIOBHEM SIBJISIETCS KAYeCTBO M, KOHEYHO, COXPAHHOCTh IPY30B/MACCaXKUPOB B MPO-
niecce jgoctaBku. OCHOBHBIMU 331a9aMH SBIISTFOTCS:

1) co3nanue u yinydllieHHEe TPAHCIOPTHBIX KOPUIOPOB;

2) mpokJaaKa HanboJee MPUEMIIEMBIX MapIpPyTOB;

3) BBIOOp HAWITYYIIIETO BU/a TPAHCIIOPTA;

4) panMoHaJIbHOE UCIIOIB30BAHUE BPEMEHH MTOTPY30YHO-PA3TPy30UHBIX paboT;

5) MHHUMH3AIIHS 3aTPAT;

6) MakCHMaJIbHOE HCIOJIb30BAHNE BMECTUMOCTH MOABHKHOTO COCTABA,;

7) cBOeBpeMEHHAs JOCTABKA.
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Puc. 3 — Ucnonvzosanue Ppa3iudHblx 81008 mpancnopma ons oCcywecmseJleHusl l1ocucmudyecKko2o npoyecca

CxnagupoBaHue U yIpaBlIeHHE 3arnacaMu. HeoThemiieMoll 4acThIO JIOTUCTHKHU SIBISIETCS MC-
M10JIb30BAHUE CKJIa/I0B.

Cy1iecTByeT OrpOMHOE KOJIMUECTBO Pa3IMYHbIX CKJIAJ0B, TAKUX KaK:

1) npuBs3aHHBIC K CAMOMY ITPOM3BO/ICTBY;

2) caMOCTOSITENbHBIC.

CxIazpl Ha ONITOBBIX 0a3ax, a TAK)Ke MPU PO3HUYHBIX Mara3uHax.

J1s KaueCTBEHHOTO YIIPABISHUS 3ariacaMi HE00X0AUMO UMETh TOUHYIO U CTPOT'YIO PACUETHYIO
CTpaTeruio Mo MCIHOJIb30BAaHUIO 3aMacoB JUISl ONPEIENIEHHON TOUKH MHpacTpyKTypsl. Llenbio sB-
asieTcst obecredeHrne HyKHOro oobeMa, KauecTBa paboT M CBOEBPEMEHHOE HCIIOJIHEHHE.

Puc. 4 — Ocywecmenenue cknaockou oesmeibHOCMu
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HUcrounuxku nHpopManuu

Wctounuku uHpopmanuu B JorucTuke. B jorucruyeckoil cucreme MOTOKM HH(pOpManuu
OTIPECIISIOTCS C TMOMOIIBI0 KOHKPETHBIX MOTPEOHOCTEH JOTHMCTHYECKOTO MEHEeMKMeHTa [3] mpu
BBITIOJTHEHUH:

1) ¢dyHkumit mwIaHUpoOBaHUS;

2) (yHKUIUE peryIupOBaHHUS;

3) ¢dyHkumit ananusa;

4) (QyHKIMHA KOHTPOJIS;

5) ¢yskuum yuera.

IIpHeMHNEK

Heop MANHOHHEH HH(OpPMAITHH

KaHal

HcToTHAK HHGOP M

OIHOCTOP OHHHI KAHAT

JBycTOp OHHIIT KAHAT

Cxema 1 — Ocywecmenenue nepedauu unpopmayuu

CymiecTByeT 4 OCHOBHBIX HCTOYHHKA, KOTOPBIE CO3AAI0T MH(OpPMAIIMOHHBIE TOTOKU TIPH TTa-
HUPOBAaHUU (PUPMOU 3aITaCOB TOTOBOH MPOJYKIIUU B CKIIQJICKON CUCTEME:

1) 3ampocsl motpedureneii;

2) MPOTHO3UPYEMBIE 00OBEMBI ITPOIAK;

3) IUCTPUOBIONHNS M JIOTUCTHYECKUE U3JIEPIKKH 110 YIIPABICHUIO 3allacaMH.

WNudopmanus BeIpakaeTcs B 3ampocax MOTpeOUTeNel, KOTOPhIE, B CBOIO OYepeib, Pa3IeiIsiOT
KJIACChl U TPYIIBI MOTPEOUTENEH B ONPENCTICHHOM CEerMEHTE PBIHKA, CXEMBI JIOCTaBKU TOTOBOM
MPOAYKIIMH KAXIOW TPYIITIE U OpraHU3aIHs JIOTUCTHYECKUX MPOIECCOB [5].

Big data (meTaganubie)

Big data mu Gonbive maHHBIE, IO CBOEH CYTH, 9TO CEPHs MOAXOI0B MM K€ HHCTPYMEHTOB H
METO/IOB 00pabOTKH JTaHHBIX OTPOMHBIX 00BEMOB MPH 3HAYMTEIILHOM HX CIIEKTPE, 1a0bl TOTYIHTh
BOCIIPHHAMAEMbIMH HAMHU JTAHHBIMH WJTH PE3yIbTaTaMH, MyTEIIECTBYIOIINX 110 y3JIaM CETH.
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|G DATA

O

Puc. 5 — Cosokynnocms cucmem ungopmayuu 6 o6pabomre bonvuux oannsix (big data)

ACCOPTHMEHT TOBapOB IIOCTOSIHHO YBeIUUYUBaeTcs, U AuddepeHunanus Topapa pacrer. Takxke
CYILLIECTBYET OrPOMHAsi KOHKYPEHIUS U pa3IMyHble aKIUU MapKeTosoroB. OHAaKO, €ClIi CMOTPETh
C COBEpIIEHHO JIPYrof CTOPOHBI, KIMEHTBl UJIM )K€ IMOTPEeOUTENN CTAaHOBSTCsA Oojiee mpezckasye-
MbIMU. He (akT, 9To JOBOJIBHBINA KIMEHT UCIOJB3YET OJUH U TOT K€ MarasuH IS MOCIeYIoIei
HOKYIKHU. B CBSI3M ¢ 4eM pacTeT HETOYHOCTh JaHHBIX UM CBOETO POJia HEMPeICKa3yeMOCTh KIHEH-
TOB. DTO BCE YCIOXKHAET ONpEJIeNIEHNE CIpoca U npoaaxy. JIoructuyeckne KOMIaHUM COBMECTHO €
MHTEpHET-Mara3uHamMu 00s3aHbl JOCTaBUTh OIPOMHOE KOJHMUYECTBO I'PY30B, CYACTHE, €CIIU KIUEHT
OKa)KeTCA B ITYHKTE JIOCTABKU B HYKHOE BpEMSI.

Hanuune u nmpuMeHeHHe JaHHBIX O MpOJakaX M pacHpeeNeHMH TOBapOB, KOMIAHUU MOTYT
OLICHMBATh CUTYAIlMIO0 Ha MOJKax. DTON MH(OpPMAalMKM HEIOCTATOYHO, OJHAKO 3TO IOMOTAeT HaM
u30eraTb CUTyalui, IPUMEPOM KOTOPBIX CIY)KUT HaJIW4YHe Kakoro-aubo ToBapa Ha CKJIajae U OT-
CYTCTBHUE €ro Ha mnoiikax [4]. Bce 3To nmpoucxoauT u3-3a HENpaBUIIbHON OpraHU3allMOHHON pabOThI.
JlaHHbIEe O pa3MeIIeHWH TOBAapOB Ha CKIaJe, O BCEH MOTPy30YHO-pPa3rpy304HOl pabOThl UMEIOT
OTPOMHBIE OOBEMBI M B CBOEH CYIIHOCTH MOTYT ObITh oOpaboransl SCM-cucremamu, KOTOpBIE
CpaBHUMBI ¢ MacuITabaMH [IEMOYKH TOCTaBOK TOBapoB. Mcnonk3oBanue nactpymenTo Big Data B
JIOTUCTHKE KPYIHBIX NPEANPUITUHA, TPABUTEIHCTBEHHBIX U BOEHHBIX OpraHM3alMsIx oOpa3oBajiach
Onarosaps nepexoay K 6osiee ylydIIeHHbIM TEXHOJIOTHUAM 00pabaThIBAIOLINX JaHHBIX C MOMOIIBIO
crnenuduaeckux metok RFID, koTopble MCHONB3YIOTCS Ha TPAHCIOPTHBIX YIIAKOBKaX, COOHMparo-
IIMX BCE JAHHBIE T€OJIOKAIIMK U XPaHEHUH JAHHBIX.

Bo3moknocTh mpumenenust Big Data mmmpoka, Hanbosiee spko BhIpaKEHHBIC:

1) aHanuTHKA 110 0OBEKTAM;

2) MoBeJICHYECKas aHATUTHKA;

3) co3maHue XpaHWIUINA;

4) KOHTPOJIb HOPM.

BonpmmHCTBO KOMIIaHMi y)Ke ceiiyac MCHONb3YIOT WK IUIAHUPYIOT ucnoib3oBanue Big Data
HAIpaBJIsAsd HAa 3TO OTPOMHBIE CPENCTBA, Aa0bl MOBLICUTH 3()(PEKTUBHOCTD JOTUCTUYECKUX MPOIIEC-
coB [5].

3akiaiouenue

I[aHHaSI pa60Ta IIoOABOAUT HUTOTHU HpI/IMeHI/Ie 60JIBIJ_II/IX JAHHBIX B JIOTUCTUKEC W ITOHUMAHUC
NPaBUJIBCHO MCIOIb30BaTh HCTOYHUKH HH(POPMAIIUU. BBUTO OCBEIIEHO MHOXKECTBO KOHIICTIIHH DIg
data u 4ro 3TO Takoe, ¢ TOYKU 3PCHUM MH(DOMATHKH M KOMIBIOTEPHBIX TEXHOJOTUH, a TaKkKe
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K1OepOe30macHOCTe. AKTyalbHOCTh TEMBI MOKAa3bIBAET YTO IOCIEAHUE AECATENNs Bce OOJble
UJET peur B 00JIaCTH HEHMPOHHBIX CETEW M MAITUHHOTO 00yueHHs. JJaHHBIC aTOPUTMBI YIy4IIaloT
paboTy WHTEIIYKTYAIbHBIX CHCTEM H MPOTPAMMHBIX TPOAYKTOB, a TaKXKEe HHKEHEPHBIX
TEXHOJIOTUH ¥ COOpYyXeHHil. B 3Tol crarbe pacCMOTpPEeHbI 0a30BbIC IOHITHS WCTOYHHKOB
nHpopmanuii u 60NBIIMX MaHHBIX. Kakue HampaBIeHUS MPOTPECCUPYIOT B HAIM JTHU U 32 KAKUMU
OyIeT CTpouThes OymyIee.
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LOGISTICS PLANNING BASIS IN STORAGE ROOM

Abstract. This article analyzes the features of planning logistics operations with a focus on warehouse
processes. The main factors that distinguish the planning of logistics operations and storage facilities are
highlighted. The basic principles of planning logistics operations, which provide high indicators of logistics
efficiency, are described. The important types of planning of logistics operations have been identified. The
mechanism of the sequence of actions for effective planning of warehouse processes is described in detail.

Key words: logistics operations, planning, commodity circulation, material resources, warehouse,
products.

Introduction

A logistics operation is an independent part of the logistics process, performed at one work-
place and (or) using one technical device; a separate set of actions aimed at transforming the mate-
rial and (or) information flow.

Distinguish between complex and elementary operations. In turn, complex operations are basic,
key and auxiliary.
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Basic operations are purchase (supply), production, sales.

Key operations are related to order procedure management, purchasing, inventory, manufactur-
ing procedures, physical distribution.0

Ancillary operations are the operations of warehousing, cargo handling and packaging, ensur-
ing the return of goods, collection of returnable waste, information and computer information and
other service services [1].

Elementary operations are loading, unloading, packing, transportation, acceptance and release
from the warehouse, storage, reloading, sorting, labeling, etc.

In other words, logistics operations include such actions as loading, unloading, packing, trans-
portation, acceptance and release from the warehouse, storage, reloading from one mode of
transport to another, picking, sorting, consolidation, unbundling, etc. Logistic operations, related to
information and financial flows accompanying the material, can be collection, storage, transmission
of information about the material flow, receipt and transmission of an order through information
channels, settlements with suppliers, buyers of goods and logistics intermediaries, cargo insurance,
customs clearance operations, etc.

Problem, relevance

The object of the study is the process of search selection and evaluation of personnel in the la-
bor market, carried out by HR specialists. The subject of the research is mathematical and instru-
mental methods for objectification of managerial decision - making in the field of recruitment. HR
management does not stand still and to improve the productivity of employees use more modern
methods of adaptation, training, stimulation and motivation, [1, 2] but do not underestimate the hir-
ing system, the importance of planning the selection process of candidates. Nevertheless, in any
company it is important to replace those who have been fired by productive and competitive em-
ployees, so first you need to build methods of selection and selection in the most effective way. 1. B.
Durakova argues that hiring is a complex procedure for attracting staff to vacant positions, offering
to find the right candidates, determine their suitability, conclude a contract or make a decision on
refusal [1]. If you classify the methods of recruitment for the target audience, their composition will
look as follows: recruiting (recruiting); Exclusive or direct search; Selection of managers by luring
them from an existing place of work (recruiting); Preliminary. Having considered the above meth-
ods of personnel evaluation, the project would like to point out that there is no "right" and "wrong"
methods, as there are suitable and inappropriate methods for each particular organization. The pro-
ject also considers it important to abandon the generally accepted, but ineffective methods for this
particular organization, the introduction instead of qualitatively new, that is, innovative ways of as-
sessing personnel, which is associated with the development of individual computer programs that
are able to identify the presence or absence of the necessary qualities of a candidate for successful
selection, as well as to make a final decision on the admission or refusal to work. That is why the
development of special methods of personnel evaluation and service issuing a response regarding
the adoption of staff is currently relevant.

Basic concepts

In the context of economic globalization of the modern world, logistics processes are being up-
dated at a higher level. This is due to the rapid growth in the movement of goods, services, technol-
ogy and capital between suppliers and consumers within the same country, as well as between eco-
nomic operators located in different countries.

Competent logistics processes allow you to receive goods and services from different parts of
the country and the world in order to obtain benefits in costs and quality. It is logistics, in a broad
sense that is the main factor that allows stimulating the development of trade and the economy as a
whole, thanks to planning taking into account the length of logistics operations in time and space
[3]. Consider the main logistics processes in figure 1.

International Journal of Information and Communication Technologies, VVol.1, Issue 3, September, 2020
105



[ | UHTEJUVIEKTYAJIBHBIE CUCTEMBI [ |

Transport of goods

from suppliers or

manufacturers for
collection and storage

Collection and storage
of goods in warehouses

Distribution or delivery
of goods to consumers

Figure 1 - Basic logistics processes

The set of the above processes should be characterized by feasibility and timeliness. To achieve
this, planning with a miscalculation of certain types of risks plays a key role. Quality planning in
logistics was a utopian concept without structured information coming to the target logistics organi-
zation from external sources and documentary support. Thanks to the standardization of the latter,
the coordination of planned calculations and their control made logistics planning a little less diffi-
cult. The direct types of planning of logistics processes are classified according to the timing, the
degree of detailing of the decisions made and the functional areas. A more detailed classification is
shown in figure 2.
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short-term charts

Figure 2 - Types of planning of logistics operations

Planning models

Looking for the degree of concretization of the types of logistics planning, it is necessary to
clearly and reasonably determine the accuracy of measuring the characteristics of planning objects,
while taking into account their consistency at various levels. It is necessary to align the means and
actions of key decision-makers through the prism of the degree of necessity, urgency and consisten-
cy. Before starting planning a logistic operation of any type, it is necessary to clearly identify the
object, the subject of planning, taking into account the length of the procedure and the optimal
amount of costs for its implementation. After that, all that remains is to agree on plans and monitor
their implementation [4].

Let us take a closer look at the planning and management of logistics operations using the ex-
ample of warehouses. The hierarchy of the sequence of actions for effective planning of warehouse
processes can be represented in the form of figure 3.
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Assessment of
product turnover
Implementation of Assessment of the
D level of activity of
the plan based on .
. workers in the
previous assessments
warehouse
Estimation of the Estimating the cost
volume of purchases of goods

Figure 3 - Sequence of actions for effective planning of warehouse processes

It is not important that, when assessing the level of activity of workers in the warehouse, it is
necessary to streamline the decision-making stages: operational (decisions are made instantly),
short-term (day / shift), medium-term (week) and long-term (approximate planning period - a
month).

A feature of planning the logistics operations of warehouses is that the primacy belongs to the
internal, initial aspects of their work [5]. These are the area, technical inventory and technological
solutions taken at the warehouse. These factors project the movement of commodity flow, referring
to the speed of commaodity turnover, product quality and the preservation of its properties, economy
during storage and movement of products. It is appropriate to consider in detail the principles, ad-
hering to which the planning of warehouse logistics shows high performance indicators (figure 4).

. It involves the simultaneous execution of several stages of work,
Parallelism thereby increasing the effectiveness

_—

Compliance PEach element taking part in a logical operation must be equal to the
other in speed and performance
\
-
The rhythm of the workflow P The actions of the warehouse staff must be repeated at regular intervals
\
-
Continuity  Continuity of logistics operations leads to the highest quality work of
warehouses
\
~
Interc()n_nectedness By the time the end of this or that logistic operation is approaching the

beginning, the next

-

Stm1ghtf0r\ya¥dness and Moving around the warehouse implies the presence of direct and easy
precision routes for moving material flows

Figure 4 - Principles of planning logistics operations
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Based on the above principles, the receipt of goods, their shipment and packaging, as the main
warehouse operations (excluding the inventory of warehouse premises), are interconnected in a sin-
gle chain with non-stop operation, because, despite the number of separate stages of planning logis-
tics operations, they are all synchronistic in the process work [6].

Conclusion

This paper discusses the main models of the logistics process. The mechanisms and principles
of logistics operations have been reproduced. Now, there are many different and effective models.
Each company or organization chooses the best, necessary, and effective method from these op-
tions.

However, now, advanced enterprises have traditional functional areas of logistics: procurement
and inventory management, transportation, production planning, warehousing, sales, etc. integrated
based on a common software and information platform and form the basis of the corporate infor-
mation system. Information technology is a key resource for any integration. Thus, the introduction
of logistics management methods into business practice allows enterprises to significantly reduce
inventories, accelerate the turnover of working capital, reduce product costs and logistics costs, and
ensure customer satisfaction in product quality and related services.
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MesxayHapoIHbI YHUBEPCUTET HH()OPMAIIMOHHBIX TEXHOJIOTHH, Anmatel, Kazaxcran

PABPABOTKA CUCTEMBbI IINTAHUSA, AJITOPUTMA YIIPABJIEHUSA U
APXUTEKTYPbBI BEPBAJIBHOT'O POBOTA

Annomayus. B oannoii cmamve paccmompena paspabomra cucmemvl RUMAHUS, Al20PUMMA ynpasie-
HUsL U apxumexmypubl 6epoaivbHo2o poboma. Pobom ocnosan na obweoocmynnom 3D newamnom npunmepe.
B amom uccrneoosanuu 6vina pazpabomana apxumexmypa oowell npoepaAmMMHOL CUCTEMbL 8ePOATbHO20 PO-
boma, a maxoice YCoBEPUEHCMBOBAHA CUCMEMA NUMAHUSL U AT2OpUmM ynpaeierus yeaou cucmemvl. C no-
Mowwio 0bopyoosanus Jetson TxXI u cencoprvim sxpanom 0as e3aumooeticmaust ¢ INMOOV Ol coenan un-
mepdetic ons ynpasnenus éceti cucmemol. JJamuux Kinect uepaem anasnyio poav 6 npoepecce uzyuenus 0am-
nou memol. Tlo cpaguenuio ¢ cyuecmeyowumu 2yMaHouOHbIMU pOOOmMamu 6 6epoaibHOM pobome pazeuma
ABMOMAMUZUPOBAHHASL NAAMPOPMA, HUSKAS CMOUMOCHIL U NOTHOCIBIO (PYHKYUOHATbHA.

Knioueswie cnosa: paspabomka cucmemvl numanust, papabomra areopumm YnpaeieHus, apxumexmy-
pa eepoanvrozo poboma, Jetson Tx1, InMoov

BBenenne

I'ymaHoumHbBIE pOOOTHI HMEIOT MOAOOHBIN YETIOBEKY ITU3aiiH U B COCTOSHHM MOJPa)XKaTh YeIo-
BeueckUM JBIKeHusM [1]. Cpenu ryMaHOMIHBIX pOOOTOB C ABOMHBIMH MaHMIYJISTOPAMU U JIOB-
KHUMHU pyKaMH HMeeT OoJbIIoe 3HaueHue oociayxuBanue. OHM MOTYT IPEIOCTaBUTh KOMIIAHbOHA,
OIEPALIUIO, MAHUITYJISLMIO, TOTPY30UHO-Pa3rpy304yHble padOThl U MHOTO JPYTUX YCIyT oM. Mc-
clieZIoBaHNE TYMaHOUIHBIX POOOTOB BCerzia camasi akTUBHAs 00JIACTh B MHTEIUIEKTYaJIbHOW POOOTO-
TEeXHHUKE M MHOTMX KPYIHBIX YUPEKACHUAX HAYYHOT'O MCCIe0BaHUs. MHOIO ryMaHOUJHBIX POOO-
TOB OBLIO MOCTPOEHO 3a MPOIILIbIE HECKOJbKO JeT, Takux kak ASIMO [2,364], HPR[5], WABI-
ANRV[6], NAQO[7,8,9] u mocnemuuii pooot [10] [11]. Tekyiiue ryMaHOUaHbIE POOOTHI MITH CIIHIII-
KOM DSKCIIAaHCHBHBIE WJIM CIIMIIKOM HEYKIIOXkHe. ECTh KoMIpomuce MeXAy THOKOCThIO poOoTa u
3arparaMi. JTO OIPOMHOE MPENsTCTBHE, OJOKHpYOIee AOPOry T'YMaHOMAHOTO poboTa K Hauien
MTOBCETHEBHOHN XKU3HU. Y HEKOTOPHIX TYMaHOHMIHBIX POOOTOB €CTh YaCTHUYHBIC (YHKIWHU IIOICH,
Oosblasi 4YacTh T'YMAaHOUJHBIX POOOTOB HE MMEIOT MOAOOHBIX YesIOBeKYy MosiBieHui. HekoTopsie
TYMaHOUIHbIE POOOTHI CAENAaHbl U3 METaJlla, CTalM WM aJIOMHHHS, KOTOPBIE CIHIIKOM TSDKEIbI
kak Ha npumepe podbor CALUMA [12]. YToOb! B3aMMOAEHCTBOBATE C YEIOBEKOM T'HMOKO, poOoTaM
HY’KHA JIETKasl CTPYKTypa, 4TOObI MPUCIOCOOUTh UX KOH(QUTYPALIUIO U OBITH 3HEprocOeperaroum
[13]. TsoxenoMy KOMIOHEHTY T'yMaHOMTHOTO pPoOOTa HY>KHO MOIITHOE MOTpedieHHe, U YMEHbIICHHE
MIPOJIOIDKUTENBHOCTH Oatapen. VI kpome TOro, KeCTKHe MaTephalbl TaKKe MPUHOCAT MOTEHITHAI
JOSIM, TaK KaK HEeT HUKAKUX aMOPTHU3HPYIOLINX YCTPOHUCTB. MBI MOXEM TakKe MPOU3BECTU I'yMa-
HOMJHBIE POOOTHI C IMIIACTUYHBIM MAaTEPHUAIOM, HO 3TO 3KOHOMHYHO U Pa3yMHO TOJBKO B MaCCOBOM
npousBojcTBe. 3D meuars - OBICTPO pa3pabaThiBarolIascs TEXHOJOTHs B MOCIeAHUX rogax [14].
bnaromapst 3D-TexHOIOTHYU TIeYaTH BO3MOXKHO MPUHECTH HCI0 OT BHPTYAJIHHOTO JIO PEaTbHOTO
npoTOoTUNIA O4eHb OBICTPO. HekoTopeie rymanonanbie podotel kak Flobi[15] u iCub[16] monb3yroT-
cs npeumymectBamu 3D-neuatn,. Ha ocHoBe ruOkoctu 3D-mieyaTu ryMaHoOUAHBIA poOOT MOKET
OBITh HAa3HAYEH C SAPKUM I10J00HBIM YeNIOBEKY MOsBICHUEM. Takxke OObIYHO MCHOJIb3yeMble MaTe-
puainsl nedaty, Takue kak PLA wmu ABS, He noporn m MOTYT 3HAUHTENIEHO YMEHBIIUTD MOJIHYIO
CTOMMOCTb M3roTOBJIEHUS U BpeMs. Kpome toro, 3D-nedats 3koHOMHUYHA U 3KonornyHa. Hekoro-
peie 3D-matepuansl nedatu kak PLA Ouopasnaraemsl, U cuila MaTepualioB JOCTaTOYHA K T'yMaHO-
uaHomy poboty. Kommnonents! pobota, caenannusie u3 3D-nedaty, nerkue u ynpyrue, T.€. poOoT
MOJKET OBITh JIETKHM U JIETKO JABUTaeTCH.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
110



[ | NHTEJUIEKTYAJIBHBIE CUCTEMBbI [ |

J{u3aiiH annapaTHbIX CPeICTB ABTOMATU3UPOBAHHOI0 BepOaJIbLHOIro podoTa

Ha miardopme “Inmoov”

Ha pucynke 1a,6 mokazana cxema paszpaborannoro 3D mewatHoro Hemopororo BepOoagbHOTO
pobota. Bricota poboTta cocrapisier mpuOIM3UTENIbHO 170 ¢M, KOTOPBIN MOX0XK Ha HOPMAJIbHYIO
BBICOTY B3pOcCjoro yesnoBeka. JlaHHBI poOOT cocToMT M3 JBYX yactel: 3D mewarHas nepenHss
4acTh BepOanbHOro podoTta, 3D meuaTHas 3aaHss 4acTh BepOATbHOTO poO0Ta M MOOUITbHASI OCHOBA.
MoOUITBEHYI0 OCHOBY M3TOTOBIISIOT M3 JKeJie3a U CTUMYIUPYIOT Tpu nBuratens o 750 Bt. [{ns Bep-
OanpHOrO po0OTa B HATYPAJIBHYIO BEIMYUHY C CHJIBHON MOJBUKHOCTBIO 3TO OYE€Hb YIKOHOMUYECKHU
3P PEKTHUBHO.

Kaxk moka3ano B Tabnurie 1, BepOanbHbIii poboT umeeT 50 creneHeit cBoOoabl, 27 nBUTaTeNeH,
25 CepBOINPHUBOJIOB C PA3IUYHBIMU HArpy3Kamu U 3 ABUTATENISIMHU LIEHTPA, CIICIIMAIBHO MpeIHa3Ha-
YEHHBIE IS DJEKTPUYECKOro ympasieHus cuctembl 24 B, 16Ah nutueBblii OarapeiiHbiii 00K
YCTaHOBJICH B MOOMIJIBHOM OCHOBE, U 00€CTIeurBaeT BCIO AIIEKTPHUYECKYI0 paboTy poboTa.

Taoauna 1 — Crenenn ¢cBo00abI Bep0aJILHOT0 podoTa

Yacts CreneHnu cBOOOBI Motopst
[paBast u neBast pyka 30 10
3arsicTee 2 2
JlokoTh 2 2
[Tnedo 6 6
lomosa 3 3
Tamus 1 2
[MepenBuxHas 6a3a 6 3

[IpeumymecTBo KojecHOro poborta Oosiee ObICTpoe, Oojiee cTaOUIIBHOE, JIETKO YIPABISIEMOE,
Oomnee >PPEeKTUBHOE U MOMKET MPEJOCTaBUTH OOJbIIE TMOJE3HOTO TPy3a BO BHEAPEHUH, OOJbIIE
CTENEeHU CBOOOJIBI MO3BOJISIET d(PPEKTUBHO JBUTATHCA TUATOHAIBHO, HAMPABO, HAJIEBO U BIIEpE],
Haza.

Puc.1 —a) 3D nevamnasn nepeousisn uacme gepoanvruoeo poboma, 6) 3D neuamnas 3a0uss vacms 6epbanvHo20 poboma

BepO6anbubiii poboT cocTouT 13 1 - rosioBHas 4acTh, 2 - €40, 3 - yCTpOWCTBO JUIs paclio3HaBaHUs JIMLIA,
4 - I0KOTS, 5 - TynoOBUILE, 6 - KUCTh, 7 - pyKH, 8 - Tulardopma 1J1st yrpaBieHus Beeil cUcTeMBbl, 9 - BceHanpaBiieHHAs
MoOuiIbHas 1aTdopma, 10 - ceHCOpHBII SKpaH
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Mo6wipHas matdopMa COISpPIKUT TPU YHHBEPCATBHBIX KOJIECa, KayKI0€ KOJIECO PACIIONIOKEHO
no 120 rpagycoB Mexy coOoi, 4ToOBI caenaTh POOOT CTATHYECKUM M C TPEMsI OTJIMUUTEIbHBIMA
KOJIECAaMH JIBUTATEIIS, YTOOBI 3aCTABUTh POOOTA IMEepPEeMeIIaThCsl.

JJIeKTPUYECKoe coelMHeHne Bep0aJbHOro podora

Ha 6opty o6opynoBaHust mpuBeieHsl B neiictBue Ha 24 B, 16 Ah nutueBsIii OaTapeitHblil 0J10K.
VYnpasienue 6arapeeil U eJUHUIIBI BBIKIIOUATENsI YCTAHOBIECHBI HA MOOMJIBHONU OCHOBE. Y 000py-
JIOBaHUS €CTh pa3jMyHas HOMHHAJIbHAs MOIIHOCTh U TpeOoBaHus. CepBONpUBOABI U ApAYHHO -
NPUBEICHHBIX B JieiicTBUE 6 B, HO OHU TOJDKHBI OBITH U30JMPOBaAHbI IpyT OT apyra. Kinect tpedyer
12-BonbToBOTrO MCTOUYHMKA NUTaHusA. Jetson tX-1 myxxen 19-BonbToBBIN UCTOUHMK MuTaHust. Kpome
TOro, 4TOOBI OOEeCIeunuTh 0€30MacCHOCTh W CTa0MIBHOCTH Jetson tX-1 u ceHcopHoro skpaHna, 24-
BosibTOBBIN DC k mHBepTOpy ycraHoBieH Ha 220 B. brnok-cxema cucTeMbl ynpaBlieHUs TUTAHHEM
MOKa3aHa Ha PUCYHKeE 2.

24V 16AH Lithium battery

Power Power
Switch Switch
DC24V-DCI12V DC24V-DCS5V, 30A DC24V-DC5V, 2A
DCI12V- I = , = i
AC220V relay relay relay relay relay relay
converter ' ] | | ] |
oy = - ” = &
¢ || & S| Let ||| 0] o2 12| A|[lQf L [[[S] 2% [[[|S] &
58| S|l Slneht [[1<] 53 [|[[<| 8 ||||<]| neht |[[| <] & ||||<| &3
# 2|l < ||KINE = | driver Z| 2% Z| a8 Z | driver Z| 9s Z| o
-5 3] v - e wn 2 Z
S22 (% | & i
' - " Coding || Coding Coding Coding || Coding | Coding
AHRS e e, ; o 2 a
, Switch || Switch ||  Switch Switch Switch Switch
Left Hand LeftArm || RightArm | Right Hand head
Mobile Platform module module module module module

Puc. 2 — Bnok-cxema cucmemvl ynpagnenus numaHuem

CTpykTypa nporpaMMHOro odecriedyeHusi Bep0ajabHOro podora

YroObl COTacoBBIBATHCS C aNMapaTHBIMM CPEICTBAMH, JAaHHOE MPOTrpaMMHOE oOecreueHue
pa3paboTaHO B MOAYJIBHOCTHA. MOAYIEHBIM TIPUBOJIOM JIETKO YIPABISTH U TIOAJIEPKUBATh. Y MIECTH
MOJyJiel ecTh LIeCTh MyJbTOB YIPABJICHUS, U BCE ITH IIECTh MOAYJIEH CBA3aHbI M HCIIOJIB3YIOTCS B
RS485 nns cBsi3u ¢ ocHOBHBIM ApaynHo Mera 2560.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
112



NHTEJUIEKTYAJIBHBIE CUCTEMBbI

Shutdown action

Power on

system initializatiol

motion
detection

Robot is
speaking

[

: Human detected Yes

Y

Face Detection
Face Recognizer

v

Start
Personalized

Move Head
Move Eyes

Puc. 3 = Ancopumm ynpaenenus eepbanvrozo poboma

Kak BugHO U3 pucyHka 4, mpu BKIIOYEHUHU POOOTa chcTeMa HAauWHAET MHHUIMAIM3UPOBATHCS.
[Tocite Best cucTema MOAKITIOYAeTCS K MOIYJIsIM poOoTa ¢ 28 cTerneHsMUA CBOOOIbI, HAUMHACT JBU-
raThCsl XaOTHYHBIM 00pa30oM U MapajieNibHO B Iuiatdopme sl yIpaBieHUs BCE cUCTEMBI OyneT
TOJIOCOBOEC COIIPOBOKACHUC, a TAKKC IMapalJICJIIbHO 6YI[GT CUHUTHIBATh JAHHBIC JATUYUKA ABUXCHUS.
Ecnu ects ABMKEHHE, TOTJa YCTPOMCTBO JAJISl PACIIO3HABAHMS JIMIA PACIIO3HACT ABIDKYIIUKCA 00-
JIMK yeroBeka. Jlanee HauMHaeTCsl epcoHaNN3alysl YeJI0BeKa, MPOBOJUTCS AUAJIOT C YEJIOBEKOM, U
co3maercs 0a3a JaHHBIX C KaXIbIM YETOBEKOM, C KOTOphIM obmancs pooot. [locne 3aBepuieHus
Auajiora JaHHbIC OTIIPABIAIOTCA B IBUTATCIILHYIO CUCTEMY. Ecmm JaTYMK HC paCllo3HACT JABUIKCHUC,
TOorJa poOOT MepexoauT B pexuM cHa. [locie pexuma cHa B ompeelieHHOEe BpeMs BCsl CUCTeMa

OTKJIFOYACTCA.
User Touch e Data |  Wireless
layer screen | [KINECT glove joipad
USB :
USB MINI PC
Data Ubuntu + ROS
rocessin HDMI ]
e layer £ UsB Bluetooth
Arduino Mega
2560

L 1

TTL-485

| 485-TTL 485-TTL 4R85-TTL 485-TTL
Communication| [eft Hand Fllzﬁ:]dt Left Arm | | Right Arm Head lﬁ';iﬁi’,lﬁ,
layer module modiile module module module module
. ; : HITEC HITFCEJ | HITEC B
Exccutive [ MG99R = MG9R oo cpp  HssosB S80SBB | _IWo

layer Serve scrvo N g Sniot different
motor motor SETYQ i 2 hub s
A ot Pl ub motors

Puc. 4 — Ilpoepammnas apxumexmypa eepoanvruoeo poooma "INMOOV"
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Pucynok 4 moka3bIBaeT MpEeAOKEHHYIO CTPYKTYpPY IPOTPAaMMHOM apXUTEKTYphl BepOAIbHOTO
pobota. IIporpammHoe oOecrieueHre pa3[eieHO Ha YEThIpe CIIOsl, MOJb30BATEIbCKUIN CIIOW, CIIOM
00pabOTKM NTaHHBIX, KOMMYHUKAIIMOHHBIA CIIOM W WCHOJHUTENBHBIN cioil. [lomb3oBarenbckuit
CJION BKJIIOYAeT (PYHKIIMIO, HEMOCPEACTBEHHO B3aMMOJICHCTBYIOIIYIO C OIEpaTopoM podoTa, CeH-
COpHBIM 3KkpanoM, aatunkom Kinect. Jlanublil ciioit ocymectsieH B Jetson-tx1 na miatpopme ROS.
Robot Operating System (ROS) - rubkas cTpyKTypa IS CTPOMTENBCTBA IPOrPAMMHOI0 obecreye-
HUS poOOTa. DTO KOJUIEKLUS HHCTPYMEHTOB, OMOIMOTEK M COTTIAIICHHH, KOTOPhIE YIPOILAIOT 3aja-
4y CO3JaHMsI CIOKHOTO M MPOYHOTO MOBEIEHUsl poboTa uepe3 OoJbIIoe pa3HooOpa3ue aBToMaTu-
supoBaHHbIX wiaTGopm. B “INMOOV” rymanounnom podote Jetson-tx1 Gerymias Ubuntu u ROS
JEHCTBYIOT KaK IJIaBHBIM qucrieTdep U koopauHaTop. Ha ocHoBe 6oraTeix 6ubmmorexk ROS crano-
BUTCS JIeTYe MOJYyYUTh YEJI0OBEUCCKUI CKEJIeT U APYyryro uHpopmMaimio o aarurke ot Kinect, kame-
pbl 1 MUKpodoHOoB. Croli 00pabOTKH JAaHHBIX COCTOUT U3 Jetson-tx1, KOTOpBIH MOXKET MOTYYHUTh
koman el 0T Kinect. KoMMyHUKaIMOHHBIN CI0H COCTOUTCS M3 ApaynHo Mera 2560 u miectu BIIO-
KEHHBIX MOJyJell aucrierdepa. MIcCnoTHUTENbHBIN CI0M COCTOUT U3 cepBOMOTOPOB U Tpex 120-rpa-
TyCHBIX MOTOpOB. B RS485 mmeer mpocTyro CTpyKTYpYy ¥ MOKET UMETh MHOXKECTBO PaOCKUX MO-
nyneit. B cetu RS485 Apnynno Mera, kak OCHOBHOM KOMIBIOTEP U MYJbT YINPABICHHS KaXI0TO
MOJYJIS CHYXUT KOMIbIOTEpOM. OCHOBHON KOMIIBIOTEP OTBETCTBEHEH 3a KOMaHAy KOHTPOJIS, 3a
npruoOpeTeHne JaHHBIX W BBIMOJHEHUE YMpaBisionlero curHana. Korga mynsTel yrpaBieHHust 00-
IIAIOTCSI ¢ OCHOBHBIM KOMITBIOTEPOM, OH ciieAyeT mpotokoidy Modbus, KkoTopblii HCHONB3YET, Y4TO
MEXaHHM3M YCTpaHseT OUIMOKHU CBs3HU. B 3TOH ceTH KaxAblid MynbT YNPABICHUS CIYKUT Y3JIOM, Y
KoToporo ectb pasnmuysbiii ID. ID Moxer ObITH HACTpOEH, HCHOJIB3Yys OoprtoBoit Dip-
MEePEKITI0YaTENb.

3ak/ro4yeHue

B nanHO# cTaThe OBLT MPENIOKEH MONHOCTHIO (PYHKIMOHANBHBIA Hemoporoit 3D medarHsIit
BepOanbHBIA poOOT ¢ nomotesio“INMooV”. PoboT ocHoBaH Ha oOuienoctynHoM 3D neuatHom Bep-
6anpHOM pobote “INMoov”. Pa3zpaboraH aucrnerdep B MEXaHHYECKHUX JETAISAX M AJNEKTpHUEcKas
CHCTEeMa MMHUTaHUA, KOTOpPbIE JETAl0T BCE YAaCTH B3aUMO3aMeHseMbIMU. JetSon-tX1 uccneayeT HOBBIN
TUI IPOTrPAMMHON TEXHOJIOTHH poOoTa. Y BepOaIbHOro poboTa €cTh NOJ00HAs YETOBEKY CTPYKTY-
pa, a TaK’Ke MHOKECTBO MHTEPAKTUBHBIX 00pa3lioB. YenoBek MOXKET 00IIAaThCSl C CEHCOPHBIM JKpa-
HoM u matunkoM Kinect. [latunk Kinect urpaer riaBHyr poiib B Iporpecce u3ydeHus. Y podora
ecTb JABa MOOMIIBHBIX MaHumyssTopa ¢ DOFS.
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Amupranues E.H., Cyngeros T.P. , Kynen6aes M.M., UOpaumoBa A.A.

Kyar :xyliecin, 0acKapy aJropuTMiH ’K9He aybI3lIa POOOT APXUTEKTYPACHIH JaMBbITY

Anaarna. bynm wmakamajma Kyatr okydeci, Oackapy anropuTMi JKOHE aybi3la pPOOOTTHIH
apXUTEKTypachl KapacThipbuiabl. PoOoT xanmbira KoypkeTiMai 3D mpunTtepre HerizaenreH. Ochl
3epTTey asChIH/Ia aybI3Ila poOOTTHIH YKaNIIbl OarJapiaaMaliblK KYHECIHIH apXUTEKTypachl *Kacallbl,
COHBIMEH KaTap KyaT jKyieci MeH >Kajmbl jKyileHi Oackapy anroputmi xetiaipinai. Jetson tx1
KaOJpIFpIH koHE InMoov-TieH e3apa opeKeTTecy YIIIH CEHCOPJBIK 3KpaHIbl KOJIJaHA OTBIPHIIL,
Oykin >kyWeHi Oackapyra apHairaH uHTepdeiic ozipnenai. Kinect neTeKTOpsl OCHI TaKbIPBHIITHI
3epTTey IMpOLECIHAE MaHbI3Abl penl arkapaabl. KosjaHbicTarbl T'yMaHOUATHI poOOTTapMeH
CaJIBICTBIPFaH/a, aybI3lla PoOOT >KOFapbl aBTOMATTAaHIBIPbUIFaH IUIaT(opMa, ap3aH >KOHE TOJBIK
AKYMBIC 1CTEH/II.

Tyitinai ce3mep: KyaT »xyieciH mambiTy, Oackapy airOpuTMiH d3ipiey, aybi3iia poOOTTHIH
apxuTeKTypacsl, Jetson Tx1, InMoov
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Amirgaliyev Y.N., Sundetov T.R., Kunelbayev M.M., Ibraimova A.A.
Development of the supply system, control algorithm and architecture of verbal robot
Abstract. This article reviews the supply system, control algorithm and architecture of verbal
robot. The robot is based on publicly available 3D printer. In this research was developed architec-
ture of general program system of verbal robot, also improved supply system and control algorithm
of overall system. Using Jetson Tx1 equipment and a touch screen for interaction with InMoov, an
interface was made to control the entire system. The Kinect detector plays a major role in the pro-
cess of studying this topic. Compared with the existing humanoid robots, the verbal robot is highly
automated platform, low cost and fully functional.

Key words: power system development, control algorithm development, verbal robot architecture, Jet-
son Tx1, InMoov

Caenenust 00 aBTopax:

Enunsxan Amupranues, 'HC, n.1.H., npodeccop, 3aBenyromuii sadopaTopueil KOMUTETa 10
HayKe MUHHUCTEpCTBa oOpa3zoBanusi U Hayku PecnyOnuku Kazaxcran, aBrop 6omee 300 HaydHBIX
palboT M HECKOJIBKHX MATEHTOB, aBTOPCKUX CBUAETENILCTB Ha porpaMMHoe obecnieuenue. O6mactsb
HAyYHBIX MHTEPECOB: HMCKYCCTBEHHBIH HHTEIJIEKT M POOOTOTEXHMKA, paclio3HaBaHHE O0Opa3oB,
U(POBBIE TEXHOJIOIMHU B 3€JICHON YHEPTeTHKE.

Tanratr CynaneroB, [HC naboparopuu UCKyCCTBEHHOTO MHTEIJIEKTa U poOOTOTEXHUKH MHCTH-
TyTa UHPOPMALMOHHBIX U BBIYMCIUTENbHBIX TexHoJorui Komutera Hayku MOH PK. ABTop Gonee
10 HayuHbIX paboT 1 Oosiee 2 MAaTEeHTOB, aBTOPCKUX CBHIETEIHCTB HA MPOTPAMMHOE OOECTICUCHHE.
OO0nacTh HayYHBIX MHTEPECOB: UCKYCCTBEHHBIH MHTEUIEKT M pOOOTOTEXHMKA, paclio3HaBaHUE 00-
pa3oB, HU(PPOBBIE TEXHOIOTUU B 3€JICHON YHEPTETHKE.

Mypar Kynens6aes, 'HC naGopaTopun HCKyCCTBEHHOI'O MHTEIUIEKTa U PpOOOTOTEXHUKH MH-
CTUTyTa WH(POPMAIIMOHHBIX U BBIYUCIHUTENBHBIX TexHONorui komurera Hayku MOH PK. ABtop
6onee 100 HayuHBIX paboT U Gosee 18 MaTeHTOB, aBTOPCKUX CBUAETENILCTB Ha MPOrpaMMHOe obec-
nedeHue. OOMacTh HAyYHBIX MHTEPECOB: MCKYCCTBEHHBIM MHTEIUIEKT M POOOTOTEXHHKA, 3€JICHas
SHEpreTuKa, Teropu3nKa 1 TEpPMOIMHAMHUKA.

Acenp MOpanmoBa, ctapmmii npenoaasarenb Kazaxckoil akagemMuu cropra ¥ Typu3Mma, Ma-
ructp uHpopmatuku. ABTop Oosiee 10 HaydHBIX cTaTei, aBTOPCKOE CBUIETEILCTBO HA MPOrpamMMm-
Hoe obOecrieueHue. O0acTh HayYHBIX MHTEPECOB: UCKYCCTBEHHBIH MHTEIUIEKT, pacro3HaBaHHe 00-
pa3oB, HUPPOBBIE TEXHOJIOTUH.
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UDC 004.85
Mukhanov S.B.*, Alimbekov A.Ye., Marat G.S., Uatbayeva A.M., Aldanazar A.A.
International Information Technology University, Almaty, Kazakhstan
AUTOMATION OF STAFF RECRUITMENT AND ASSESSMENT

Abstract. This article presents a quantitative approach to modeling the process of recruitment and eval-
uation of personnel. In this work, there are theoretical aspects of personnel selection and analysis of foreign
experience. The fundamental models of binary choice, the solution of which was implemented using artificial
neural networks are also considered. There are mathematical models, methods, formulas and equations pre-
sented. Analyzed and researched how to improve recruitment methods by means of their automation.

Key words: HR management; artificial neural networks; employees; binary classification; binary regres-
sion; Probability.

Introduction

In the early 90-ies of the last century, the heads of large companies faced a situation when the
demand for highly skilled workers was clearly greater than the supply. This fact led to the creation of
such activities as "Personnel Management”. In a broad sense, personnel management implies a set of
business processes of the company aimed at finding, attracting, motivating and further development
of human potential. Therefore, the priority task of HR specialists is to increase the efficiency of
candidate evaluation. However, in practice, the companies rely only on the experience and profes-
sionalism of HR-Department employees who are directly involved in the search and selection of
employees. At the same time, there are no mathematical models describing this process, and this is
one of the essential reserves for improving work in this direction. The need to create a theoretical
approach to the quantitative assessment of the recruitment process determines the relevance and rel-
evance of the study. To improve the work in this direction, we will approach the recruitment using
mathematical modeling. Using the methods of binary classification, we will create a model that can
solve the above problems. The solution of binary classification problems will be carried out with the
help of artificial neural networks.

Problem, relevance

The object of the study is the process of search selection and evaluation of personnel in the la-
bor market, carried out by HR specialists. The subject of the research is mathematical and instru-
mental methods for objectification of managerial decision - making in the field of recruitment. HR
management does not stand still and to improve the productivity of employees use more modern
methods of adaptation, training, stimulation and motivation, but do not underestimate the hiring
system, the importance of planning the selection process of candidates. Nevertheless, in any compa-
ny it is important to replace those who have been fired by productive and competitive employees, so
first you need to build methods of selection and selection in the most effective way. I. B. Durakova
argues that hiring is a complex procedure for attracting staff to vacant positions, offering to find
the right candidates, determine their suitability, conclude a contract or make a decision on refusal
[1]. If you classify the methods of recruitment for the target audience, their composition will look
as follows: recruiting (recruiting); Exclusive or direct search; Selection of managers by luring
them from an existing place of work (recruiting); Preliminary. Having considered the above meth-
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ods of personnel evaluation, the project would like to point out that there is no "right" and "wrong"
methods, as there are suitable and inappropriate methods for each particular organization. The pro-
ject also considers it important to abandon the generally accepted, but ineffective methods for this
particular organization, the introduction instead of qualitatively new, that is, innovative ways of
assessing personnel, which is associated with the development of individual computer programs
that are able to identify the presence or absence of the necessary qualities of a candidate for suc-
cessful selection, as well as to make a final decision on the admission or refusal to work. That is
why the development of special methods of personnel evaluation and service issuing a response
regarding the adoption of staff is currently relevant.

Model, Tools, Environment and Technology

Now, the methods of searching for candidates are quite well developed, a large number of theo-
ries describing the process of attracting employees have been created. However, automating all the-
se theories will require building a mathematical model. For this purpose, all advanced technologies
and developments will be used. To solve the problems of personnel selection and evaluation, it was
decided to develop a special system for personnel selection and evaluation.

The purpose of the system is to improve the efficiency and effectiveness of recruitment and
evaluation of personnel through the formalization, optimization and automation of its substantive
procedures. The object of the dissertation research is the process of search selection and evaluation
of personnel in the labor market, carried out by recruiting agencies.

This system will greatly simplify the work of HR specialists when viewing and analyzing re-
sumes of potential employees. With the help of the web service, the user will be able to specify the
priority items in the resume.

Regression analysis methods allow the use of a training sample containing an equal number of
observations from both groups, so the practical implementation of the first approach to modeling
personnel selection will be based on the use of binary regression. In econometrics, binary choice
models are a kind of so-called discrete choice models, or, as they are also called, qualitative choice
models [2]. Such models predict the choice between two or more discrete alternatives, as opposed
to standard econometric models, which operate mainly on continuous variables.

The mathematical formulation of the recruitment problem in this case is as follows: let there be
a vector of factors X, reflecting the information presented in the resume of the employee, which af-
fects the dependent variable Y, which, in turn, takes only two values: 1-if the employee has passed
the probationary period and O-otherwise. Then the probability that Y = 1 must be expressed as a
function of the factors by the formula:

Probability (Y = 1| X) = F(X) (1)

As a rule, some integral distribution functions are used as a function F, and a weighted sum of
factor values is taken as an argument, where the weight coefficients are the parameters of the
model [3]. However, if we are talking about resumes sent to the recruitment Agency, then this
problem should not be widespread, since all resumes are filled in a typical way. In addition, in the
case of resume evaluation, even the missing data can say something about the candidate. For ex-
ample, the absence of the requested salary in the resume may indicate that the person is unable to
evaluate his own work or just carelessly approached the process of compiling a resume.

As can be seen, the model has to include a fairly large number of qualitative data that show
the presence or absence of a particular feature of the object under study and can have both a nomi-
nal and a rank [4] (in the case of factor No. 10) scale of measurements. The presence of some fea-
tures of the object under study is reflected in the models using the so-called "dummy variables”
(dummy variables, dummy variable), which take only two values — 0 and 1.

Binary regression is the dependence of an endogenous variable that takes only two values — 0
and 1-on a set of factors. There are limitations associated with the use of conventional linear re-
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gression, since the predicted value must fall within the interval [0; 1]. This problem is solved using
integral distribution functions. The most commonly used functions are normal distribution (pro-
bit), logistic distribution (logit), and Gompertz distribution (gompit). The choice of the distribution
function directly depends on the correspondence of the forecasts obtained with the help of the
model to the real data. Assuming that the dependent variable Y, which represents the possibility or
inability to hire a candidate (or, in the case of a recruitment Agency, to recommend him to a client),
takes only two values: {0; 1}, the probability that it will take the appropriate value can be expressed
as a function of some factors:

P(Y=1|x)=F(K B) )
As well as
P(Y=0|x)=1-F(x' B) (3)

The set of parameters reflects the effect of the change of each factor on the final probability.
The problem is to find an adequate function on the right side of the equation.
One possibility is to use ordinary linear regression:

Fix, B)=x"p 4)
As

E[ly | x1=0[1-F(x, )+ 1[F (x, B)=F (x, §)]
we can build a regression model:

y=xp+¢ (5)

The linear probabilistic model has a number of disadvantages; the main one is that the result
obtained with the help of the model can go beyond the boundaries of the segment [0; 1].
It is natural to assume the following conditions:

lim AY=1]x=1
x" B—w (6)

It can also be assumed:
lim AY=1]x=0

x" -0 (7)
The logit model using the logistic distribution function is also popular:
exp(x? f) 7
AY=yl|x) = =Ax /)
1+ exp(x7 f3)
(8)

Since these equations are nonlinear, they are solved using numerical methods such as the mul-
tidimensional interpretation of Newton's method:

1 C ,

B =g - gradLip ) (9)

Where H is the Hesse matrix. The peculiarity of using binary regression to assess the employee

is the need to give a quantitative interpretation of qualitative variables: education, gender, skills,

etc. work Experience can also include an assessment of the organizations in which the candidate
worked, the assessment of the positions he held, etc.

Solution of binary classification problems
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The solution of the classification problem involves the assignment of existing samples to cer-
tain classes. Each sample is assigned a characteristic description-a vector whose components rep-
resent various quantitative and qualitative characteristics described above. The number of compo-
nents of this vector determines the dimension of the so-called "input space”, divided into classes.
The task of the classification algorithm, therefore, is to assign an arbitrary object to one of the
classes. Due to its exceptional ability to model nonlinear dependencies, artificial neural networks
have become widespread in this field.

The neural network, from the point of view of machine learning, is a special case of pattern
recognition methods, clustering methods, discriminant analysis. From the point of view of mathe-
matics, the ins training problem is a multipara metric nonlinear optimization problem.

The concept of programming in the usual sense is not applicable to artificial neural networks.
When it comes to ANN, the term "training™ is used. The possibility of such training is one of the
main advantages of artificial neural networks over other algorithms. Technically, this process con-
sists in finding the coefficients of connections between neurons. These coefficients are also called
synaptic weights. In the process of its training, ANN is able to identify complex nonlinear depend-
encies within the studied data, to perform generalization. This means that after successful training,
the ANN can give the correct result based on data that was not present in the sample during train-
ing, or incomplete and partially distorted data.

Next, consider what neural network models can be best applied to solve the problem. To solve
the classification problem on a nonlinearly separable set, as shown in the work "Perceptrons” by
Minsky and Peipert, single-layer neural networks are not suitable [6]. The problem is overcome by
constructing an artificial neural network containing several hidden layers (a multilayer neural net-
work). In a multilayer neural network, the output of each neuron in one layer is connected to the
inputs of all the neurons in the next layer, which is schematically shown in figurel:

o

Figure 1-Graph of a neural network that has four

Neurons in the input layer, two hidden layers containing two neurons and an output layer con-
sisting of one neuron

The number of neurons in the input layer of the neural network is equal to the number of fac-
tors affecting the classification. The output layer, in the case of binary classification, contains a
single neuron, the output of whichis 0 or 1.

The estimated parameters in ins are synaptic weights, and the process of evaluating them is
called neural network training. Configuring the neural networks includes:

» choice of neural network architecture (choice of the number of hidden layers and the num-
ber of neurons in them);

» selection of neuronal activation function;

« selection of learning algorithm and parameters

The learning process involves viewing the training sample in a specific order, which can be ei-
ther sequential or random [7]. To train the multi-layered neural networks that will be used in this
paper, the so-called “teacher training™ is used, in which the training sample is viewed many times,
and one complete pass is called the "learning era". In this type of training, the original data set is
divided into two parts — the training and test sample, and the separation is usually random. Test
data is never involved in the learning process and is only used to calculate the error of predictions
made by the network. If in the process of learning on the test set, the network error decreases, it is
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considered that the network performs a generalization. If during training the error decreases on the
training set, but increases on the test set, it means that there is a memorization of samples by the
network, while there is no generalization. This situation was called "retraining™ (overfitting). An-
other problem that can arise in the learning process is the so-called network paralysis-a situation in
which the estimated synaptic weights in the network become very large, which in turn leads to the
fact that neurons begin to function only at very large input values. Let's focus on the paradigm of
learning with a teacher. In this type of training, in addition to the information about the classified
set, given in the form of input vectors X, there is also a given reaction of the network to this infor-
mation-the training signal d. In the process of learning, if the reaction of the untrained network dif-
fers from the reaction of the teacher, an error occurs (10):

e=d-vy (10)

Setting the parameters of the artificial neural network is performed in such a way that in the
learning process, some function of the error E (e) reaches its minimum. The trained neural net-
work thus actually "repeats” the teacher's response in a statistical sense. To train multilayer neural
networks, currently, two algorithms are most often used: the algorithm of back propagation of er-
rors (back propagation) and the algorithm of elastic propagation (resilient propagation) [8].

Before testing the system, it was necessary to gather initial data to simulate the recruitment
process. For this purpose, about 20 resumes of candidates with different information were created.
These summaries consisted of all 12 points which were sounded above. The source data is shown
below in the application section.

Let's start by adapting binary choice models to solve the recruitment problem. In the previous
Chapter, the most significant factors that can be distinguished from a candidate's resume and that
lend themselves to formalization were highlighted. However, in terms of regression quality, it is
not necessarily that all of these factors will contribute to the quality of predictions made by the
model. As, again, mentioned above, the statistical significance of a group of regressors is verified
using likelihood ratio statistics.

Neural networks and binary choice models

Before starting testing, we had a choice between 3 binary choice models. In order to finally
make sure which model performs the classification in the best way, we construct a ROC curve for
three models. In figure 2, the graphs for the probit, logit, and gompit models are shown in gold,
red, and green, respectively. The figure clearly shows that the ROC curve of the logit model is
shifted more than the rest towards the upper left corner, which corresponds to the best quality of the
classification. The AUC index for the logit model is 0.962, for the probit model-0.958, for the
gompit model-0.955.
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Figure 2-ROC curves for probit, logit and gompit models

After analyzing all the binary choice models, we decided to use the logit model referring to

the results it showed. The logit model (11):

e
AY=1lx=""
1+ e¥ (11)

B0 -16,867
The gender of the candidate 0,956
Age —0,094
Availability of higher education 9,472
Profile —1,8603
The length of service (years) 0,436
Number of organizations in which the candidate worked —0,588
These duties (the number of) —0,009
English language skills 9,859
Other foreign languages mentioned in the summary 0,937
The level of computer knowledge 0,524
Level of salary requested —0,00001

Coefficients for variables in the logit model

R°> =043

pseudo

LR = 24,046 > x* (11) = 19,68

At a significance level of 95%
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Figure 3 - histogram of predicted probabilities, logit model

The histogram shown in figure 3 clearly shows that the logistic function less often predicts a
probation probability close to 0.5, which certainly gives greater confidence in the result.

To estimate the parameters of the model, as well as to calculate the likelihood ratio and pseu-
do- coefficient of determination, a program has been written in the computer algebra system "Ma-
ple". Although there are software packages in which binary choice models are already implement-
ed, the program code of these packages is closed, which reduces the credibility of the calculation
results.

Conclusion

As part of this work, a system has been developed for the selection and evaluation of staff.
The necessary theoretical material and advanced foreign experience for the development of this
system were also worked out. The methods of binary classification and their adaptation to solve this
problem are analyzed. Artificial neural networks were used for binary classification problems. The
method of personnel evaluation using computer programs can be considered one of the most effec-
tive, because, firstly, the process of personnel evaluation can be automated and secondly, this
method does not require further personnel evaluation, since it is able to make a final decision and
eliminates the need for further costs, including material. Summing up in the discussion of quantita-
tive methods considered as possible to solve the problem, it is necessary to note their specific ad-
vantages and disadvantages. The selection of all parameters of the artificial neural network is car-
ried out experimentally, since the appearance of problems in training cannot be predicted in ad-
vance, which is the main drawback of their use, along with the lack of ability to interpret the results
of classification, that is, to establish which factors are crucial in determining the class to which the
object However, this disadvantage is compensated by the exceptional suitability of artificial neural
networks for the approximation of nonlinear functions with a large number of variables, which
makes them an excellent tool for solving classification problems.
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HUADPPOBBLIE TEXHOJIOI'YMM B
IKOHOMMKE U MEHE/T"/KMEHTE

YIK 33,338.1

bepabixynosa I'.M.
MexayHapoIHbI YHUBEPCUTET HHGOPMAIIMOHHBIX TeXHONIOTHH, AnmaTel, Kazaxctan

K BOITPOCY Ob SKOHOMHUYECKOM KATETOPUH
BOI'ATCTBA B 21 BEKE

Aunomauu;l. Cmamovs nocesuena OKOHOMUHECKOLL Kameeopuu «bocamcmeoy Ons. NOHUMAHUS
HEe0OX00UMOCMU  UCTIOIb308AHUS (pyH()ameHmaﬂbelx OCHO6, onblma nepedoeblx CMpAad, YHUKAJIbHbIX
803MOJICHOCEl 6 pazeumuu HemamepudalbHblX AKMueoe u uHmeJZJZeKmya]leOlj co6cm6eHH00mu, KdK HO6blX
UCMOYHUKOB COYUATIbHO-IKOHOMUYECKO20 pazeumus 4ejloeeKka, npednpwzmuﬂ u Hayuu.

Kniroueswie cnosa: 602(,11110/’}160, I’lOCI’I’lLlH())/CWlpM(J]leO@ 06LL;€CI’I160, COlﬂ/la]lebllZ Kanuman, Hemamepu-
Aaj/lbHble AKMuebl, UHmMell1eKmyalbHdasl CO6CI716€HHOCmb, coyuanvbHble cemu

BBenenue

OyHKIUOHUPOBAHUE JIFOOOM HSKOHOMHUYECKOW CHUCTEMBl Ha MAaKpOypOBHE, Ha3bIBaEMOM
HallMOHAJIbHOM SKOHOMHUKOM CTpaHbl, KOHEUHOM IEJIbIl0 HMMEET YJOBJIETBOPEHHE HYXKA H
MOTPeOHOCTEN BCEX YYACTHUKOB CUCTEMBI, BKIIIOUAst HACENIEHNE JaHHOM CTPaHBI.

HcTtopuuecku pe3ynbTaThl (hYHKIIMOHMPOBAHHUS HAMOHAIBHOM SKOHOMHKH OIEHUBAIOTCS TO
CTOMMOCTH MPOU3BEJACHHON MPOAYKIIMH 32 TOJ] TI0 MOKA3aTEeN0 «BAJOBBIA BHYTPECHHUN TIPOTYKT.
Ha ero ocHoBe ompenensieTcsi CTPyKTypa 3KOHOMHMKHU CTPaHbl U CTPYKTYpa pPa3iIMYHBIX OTPaclei.
Ha ero ocHoBe Takxe MpOU3BOAUTCS MEXAYHAPOAHAS KiIacCU(PUKALUs CTpaH, TUIIOIOTUS KOTOPBIX
BKJIFOYAET B L[E€JIOM Pa3BUThIE U PA3BUBAIONINE CTpaHbl. BasloBbINl BHYTPEHHMI MPOAYKT JOIMOIHS-
€TCsl TIOKa3aTeNIIMH TEeMIIa POCTa SKOHOMHUKH 3a TOJ U BaJOBBIM BHYTPEHHUU MPOJIYKT Ha JIYILY
HacelleHUs. DTHU TOKa3aTeNu MPHUHATHl IS OOIIEro OMpeNeleHHs] COCTOSIHHSI HaIlMOHAIbHON
SKOHOMHUYECKOM CHCTEMBI.

Co BTOpO¥ MOJIOBUHBI NMPOUUIOTO CTOJIETUSI, YUUTHIBAsI HEJOCTATKU pacuera BajJOBOrO BHYT-
PEHHEro MPOJyKTa, HE OTPAKAIOIINE YPOBEHb OJIATOCOCTOSIHUSI CTPAHBI, CO BTOPOM MOJIOBUHBI JIBa-
JIIATOTO BEKa MEXKIYHApOJHBIMU OPraHU3aLUSIMH CTald PACCUMTHIBATHCA TAaKHE MOKA3aTEIN Kak
WHJIEKC Y€JI0BEUECKOTO Pa3BUTHS, MUPOBOUW HMHJIEKC CUACThsI M TI100aTbHBIN HHIEKC OOTaTCTBA.

Bce oTu mokasareny MO3BOJSIOT MOMYYUTh XapaKTEPUCTUKY Pa3BUTOCTU CTpPaHbl B Hawmbouee
obmem Bume. B orTolt cBsA3m oOpamieHue K TeMe HCClaeoBaHUs OOraTcTBa IPEICTABIISETCS
AKTyaJIbHBIM U TPEOYIOIINM CBOETO Pa3BUTHSI.

CraHoBJ/IeHHMe M Pa3BUTHE IKOHOMUYECKOI KaTeropnuu «60rarcTeo»

BaxHeHmmMu conuanbHO-9KOHOMHUYECKUMH TOKa3aTeIsIMHM, XapaKTepU3YIOUMMH (DyHKIHO-
HUPOBAaHHWE SKOHOMUKH CTpaHbl, IPUHATHl KOJIMYECTBEHHbIE IMOKa3aTelu BaJOBbIH BHYTPEHHUI
IPOAYKT U BAJIOBBI HALMOHANBHBIN MpoAyKT. OHako Hanbosee BaXXHBIMU SBJISIOTCS apaMeTphl
YpOBHSI M KauecTBa >KM3HU, 0ObEMOB MPOM3BOACTBEHHOHN NEATEIbHOCTH, HAyYHO-TEXHUYECKOTO
nporpecca, 3KOHOMHMYECKOH 3((EKTUBHOCTH, OTpa)Xalolde HKOHOMHUYECKHE IPOLECCHI,
aJIeKBaTHbIE MTPOBO3MIIAIIEHHBIM TPE0OPa30BaHUSAM U SBISIOUINECS UX MaTepUalbHON Oa30M.

B nocnegnue rojipl OTAEIBHBIE UCCIEI0BAHUS YUEHBIX OTMEYAIOT BaXKHOCTb U IPUOPUTETHOCTD
MOKa3aTeNs «HAallMOHAIbHOE OOTaTCTBO» U €r0 POJIM B MPUHSATHH PEIICHUHN MPaBUTEIBCTBOM U €TI0
OpraHaMH B HalPaBJICHUU YITYYIICHUS UCTHHHOTO OJIATOCOCTOSIHUS )KUTENEH CTPaHBbI.
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Kareropusi «60orarctBo» TMOSBISETCS C MOMEHTa CTAaHOBJICHUS COLUATHHO-IKOHOMHUYECKUX
OTHOIIEHWH B OOMIIECTBE M 0a30BBIX COLMAIBLHO-DKOHOMHYECKUX IIEHHOCTEH B Pa3IMYHBIX
HMCTOPHUYECKUX dI0Xax. boraTcTBo onpeaensiocs Kak:

- MMYIIECTBO, JIOCTATOYHOE 11 OJIaronoyqYHOH KU3HHU;

- U300UJIME CPE/ICTB, HAMPABICHHOE HA YKPEIUICHUE CUACThS,

- 3TUYECKAas KaTeropus «100poieTeIbHoe 00TaTcTBOY;,

- COBOKYITHOCTb CPEJCTB ISl KU3HEAEATECIbHOCTH YeJIOBEeKa, rOCyJapcTBa U JOMOXO3SUCTB,
YTO TAK)KE J1aeT BO3MOKHOCTh 3aHMMAThCS CIY)KEHUEM OOIIECTBY, TBOPUYECTBOM, HCCIICIOBAHUSIMHU

U UCKYCCTBOM;

- ICHbI'M U HAKOIUICHHOE UMYIIIECTBO;
- «KOCMOIIOJINTUYECKOE OOraTcTBO» — CyMMa HallMOHAILHBIX OOraTCTB CTpaH MHpa JJis U3Me-
pEHUsT MUPOBOTO OOraTcTBa.
Y4eHble COBPEMEHHOCTH O0paIIaroTCcs K TeMe 0J1arocoCTOsIHUS U 00TaTCTBa, MX POJIM B )KU3HH
yCTpoOiicTBa 0OIIEeCTBa, OMpEAeNCHUs] 3HAYCHUS JAHHBIX KAaTErOpUl, THUIOJOTUU U METOJO0JIOTUU

pacuera.

Tadauua 1 — Coaep:xkaHue KaTeropuu «60raTcTBo» B COBpeMEHHOM JuTeparype

ABTOD Hcrounuk Conepxanue OorarcTpa
AxbGepren A.1. [Monnmanme OoraTcTBa M Tpyaa kKak co- | CommambHas LIEHHOCTh oorarcrsa,
UATBHBIX [IEHHOCTEH COBpEeMEHHOTO 00- | TpanchopMmarms Tpyna, mpodeccroHa-
IIECTBA nm3M, 00pa3oBaHHOCTh,  COIMANBHAS
CIIPaBEIIIMBOCTD

KonnexTus aBTOpOB.
The World Bank Washington,
D.C.

I'me GoratcTBo Hanmii? M3mepenue Kamu-
tana B 21 Beke. Where is the Wealth of
Nations? Measuring Capital for the 21st
Century

IIpousBeneHHBIN KanuTau, NPUPOJHbIE
PECYPCHI U YEIOBEUYECKHE PECYPCHI

Joug H. Betin

Karmmran u 6orarctso B 21 Beke
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JlenenéBa M.B. CoBpeMeHHBIE  OLCHKM BEJIMYMHBI M | AHaINM3 CYHIECTBYIOIIMX METOIUK U
CTPYKTYpPbl MUPOBOTO GoraTcTBa METOJIOJIOTUI pacyeTa HalMOHAJIbHBIX

OoraTcTB cTpaH MUpa
OHUOUKIIONe U OKOHOMHYECKAsl CTATUCTHKA COBOKyIIHasi CTOUMOCTh BCEX KOHOMH-
CTaTUCTHYECKIX TEPMHHOB YECKMX aKTHBOB (HE(UMHAHCOBBIX U (PH-

HAaHCOBBIX) B PHIHOYHBIX ICHAaX, Haxo-
JSIIIMXCS Ha Ty WIM MHYIO JaTy B co0-
CTBEHHOCTH PE3UICHTOB TaHHOH CTPaHBI
32 BBUETOM WX (HUHAHCOBHIX 00s3a-
TEJILCTB KaK PE3UCHTaM, TaK M Hepe3u-
JIeHTaM

CoBOKyITHasi CTOMMOCTh HEe()MHAHCOBBIX
SKOHOMHYECKHX AKTHBOB B DPBIHOYHBIX
L[EHAX, HAXOJSIIMXCS HA Ty WIA HHYIO
JIaTy B COOCTBEHHOCTH PE3UACHTOB [aH-
HOM CTpaHsbI, TIIIOC CAlTBI0 UX (PUHAHCO-
BBIX TPeOOBaHUII K HEPE3UICHTAM

Takum 00pazom, TEOPETUIECKUE MOJOKEHHS KaTETOPHH O0TaTCTBa M COBPEMEHHBIE MTPEICTaB-
JICHUS YYEHBIX CBS3BIBAIOTCS HE TOJIBKO C MAaT€PUAIBbHBIMM aCIIEKTaMHU KM3HHU 4Y€JIOBEKa, HO U CO-
[UAIHBIMU €€ CTOPOHAMH, TAKMMH Kak 00pa3 KMU3HH, HOPMbI IOBEJCHHS, KYIbTypa U HPABCTBEH-
HOCTb.

MeTtomosiorusi pacuera v Kjiaccupukamnus CTpaH Mo YpoBHIO forarcrea

Heo6xoauMo oTMETUTh, 4TO TeMa O0oraTcTBa BJISETCA HEAOCTATOUHO pa3pabOoTaHHON HE TOJIb-
KO TEOPETHUYECKH, HO W METOoAoNoTHYecKH. [lepBble OLIEHKM HAIMOHAJIBLHOTO OorarcTBa ObUIH
ocylecTBIIeHbl BceMupHbIM OaHKOM B KOHIIE JIBAJIIATOTO BEKA IO €r0 OT/AEIbHBIM 3JIEMEHTAM.

B HacTosmiee BpeMmsi CYIIECTBYIOT JBa HaIlpaBJIEHUS METOJOJOTUU OLEHKH MHPOBOTO
6orarctBa. [lepasg — no xonuenuu OOH u BTOpas — Mo paclIMpuTeNbHONW KOHUENuu Beemup-
HOTro OaHKa.

ITo Bepcun OOH nmns Cuctembl HaIlMOHATBHBIX CUYETOB B COCTAB HAI[MOHATHLHOTO OOTraTcTBa
BKITIOYAIOT (prHAHCOBBIE W HE(UHAHCOBBIE aKTHBBHL. Mertomonorus BcemmupHOro OaHka HaImo-
HaJIbHOE OOraTCTBO PAcCUUTHIBACT, KaK CYMMY IMPHUPOJHOIO, MPOU3BEIEHHOIO U YEIOBEYECKOTO
KaruTajia COBMECTHO ¢ O(pUIIMAIbHBIMU M HEO(PHUIIHATBHBIMA HHCTUTYTaMH [ 1].

CrpyKTypa HallMOHAIBHOIO OOraTcTBa BKJIIOYAET IO Pa3HbIM MCTOYHUKAM CIEAYIOIIHE dJie-
MEHTBI:

Ilo akTuBam

Puc. 1— Dnemenmoi cmpykmypol HAYUOHATLHO2O 602AMCMEA NO PA3TULHBIM MEMOO0I0UIM

CocraBieHo no ucTouHuky [1], [2].
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JlaHHBIE METOJOJIOTHH OTPAXKat0T HAKOIUIEHHBIE OOTaTCTBa M 3aTPaueHHBIC PECYPCHl CTPaHAMHU
Mupa. Yuensie Poccuu ucnonp3yroT Moax0 1 ayAuTOPCKO-KOHCANTUHTOBOM KoMmaHuu OBbK.

CornacHo JaHHOW METOAOJIOTMH CTOMMOCTHAS OLIEHKA CTPAaHbI OCYIIECTBIISIETCS 110 €€ YKOHO-
MHUYECKOMY MOTEHLIHaTy. B KOHEYHOM cyeTe CTOMMOCTh CTPaHbl MPEJICTABISIETCS CYMMOW SKOHO-
MHYECKOTO MOTEHIHANA OTACIbHBIX 0Tpacieil SJKOHOMHUKH, PACCUMTAHHOTO METOIOM JUCKOHTHPO-
BaHHBIX JJOXOJIOB M PaCCMAaTPUBAEMOT0 KaK OyylIue 10X0/bl SKOHOMHUKH.

C 2011 roma mBeinapckum uccienoBatenbckuM HHCTHTYTOM «Credit Swiss Research Insti-
tute» m3maercst Global Wealth Report. ABTOpbhl oT4eTa MpemsiaraloT «KOMIUICKCHBIH MOPTPET
MHUPOBOTO OOTaTCTBA, OXBATHIBAIOIIUI BCE PETUOHBI U CTPAHBI, a TAK)KE BECh CIEKTp Oorarcrsa OT
oorareIX 10 OeqHBIXY.

B coorBerctBum ¢ kinaccudukamuerr Credit SwisS cTpaHbl MuUpa NpEICTaBiICHA YETHIPHMSI
rpynrnaMu CTpaH Mo YpoBHIO OOTraTcTBa Ha JyIly HaceneHus [2].

Tadauua 2 — Kinaccupukanusi cTpaH MUpa 1o YPOBHIO 00raTcTBa Ha yLLy HACeJIeHUs

I'pynna crpan BorarctBo Ha nymy Hacenenus, B fojutapax CILIA
[lepBas Bonsme 100 000

Bropas 25 000-100 000

Tpetss 5000-25 000

UYerepras ke 5 000

B 2018 romy cornmacuo «Global Wealth Report» Ka3axctan oTHOCHTCS K 4eTBEpTOil TpyIie
cTpaH ¢ 6orarctBoM Hike 5 000 nommapos CIIIA na ogHoro xutens ctpaunsl [3]. B 2019 rony Ka-
3aXCTaH U3 YETBEPTOU IpynIbl «OeAHEUIINX CTpaH» NepeLlen B TpeTho. borarctBo ojHOro XuTess
cTpaHsbl coctasisieT 5 312 nomnapos CIIIA [2].

Ta6anna 3 — Mecto PK B MupoBoM peliTuHre 6orarcraa

Crpana MecTo B peTHHre
PO 64

Typuus 65

Bpazuius 69

Jlaoc 102

PK 103

Hpan 104

CocTaBieHO aBTOPOM 110 UCTOUHUKY [4].

I'pynma Allianz sBnsiercst omHUM M3 BEIyIIMX MHUPOBBIX MMOCTABIIUKOB HHTETPUPOBAHHBIX (PH-
HAHCOBBIX yCIyT. B exxerogHom oruere myOIUKyeTCsi COCTOSIHHE B cepe riao0anbHoro 00raTcTaa,
COCTaBJICHHBIX Ha OCHOBE OIICHKH (PMHAHCOBBIX aKTHBOB CTPaH U OOraTcTBa JOMOXO3SICTB [5].
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Ipocc duHaHcosble akTuewy, TpaH EUR
™ WN3meHenue roa-k-roay, 8 %
Fnobanbhbie rpocc puHaHCOBbIE AKTUBLI
B o6anbHan poIHOUHAA KANUTaNM3aUMA
B no6ansHoe HOMHHANBLHOE IKOHOMUUECKOE NPON3BOACTBO
B nobansHeiit cysepeHHbIi aonr

Puc. 2 — Jlunamuka 2nobanvhvix punancosvix akmueos u cpeorue coepexicerus OOMOX03AUCME

Kak BUIHO U3 pHCyHKa TI00ajabHbIE (PMHAHCOBBIE aKTHUBBI BRIPOCIU ¢ 90 TPUILTHOHOB €BpPO B
2008 roxy no 160 Tpummonos espo B 2018 roay, To ecth nmpupoct coctaBui 78% 3a 10 net. 3a
3TOT MEPUO/] JOMAIHUE XO35HCTBA Y)KECTOUMIN PACXO/IBI U YBEIHYHIN POCT COEpeKEHUI BO BCEM
mupe Ha 22% 1o Gonee 2,7 TPHIITHOHOB €BPO.

TakuMm 00pa3oM OlLleHKa MHPOBOTO OOraTCTBa M PEHTHUHT CTPaH OCYLIECTBIISCTCS Pa3InYHBIMU
OopraHu3alnusiMu U 1o COOCTBEHHBLIM METOLOJIOTUAM.

LleHHOCTb HCCIIEJOBAaHUM OIIEHKHM HAI[MOHAJILHOTO OOraTcTBa CTPaH M M3MEHEHUE €ro YPOBHS
MO3BOJISIET OMPEICITUTh COCTOSHUE DKOHOMHYECKOTO OJIaromoiydusi HalWid JUIsi MOHHUTOPHWHTA B
JIOJITOCPOYHOM MEPCIEKTUBE M YIPaBJIEHUS MPOLIECCOM Pa3BUTHUS yepe3 HallMOHAJIbHBIE MOPThenu
AKTHUBOB.

HocTuHAyCTpHATBHOE 0011IECTBO U HOBBIE BO3MOKHOCTH

Kax HU3BCCTHO, JTAIlbl Pa3BUTHUA YCIOBCUHECKOI'O 06HICCTBa C MO3UIHUU KPHUTCPUA PA3BUTOCTU
TEXHOJIOTHI MOJIpa3AeisatoTCa Ha TOMHAYCTPUAIbHBIM, HHYyCTPUATIbHBINA U IOCTUHAYCTPHAJIbHBIN B
cooTBeTCTBUU ¢ Teopuen /. benna.

Tadoauua 4 — Knaccudukanus 4ei0oBe4eckoro o01mecTsa 4 MX 0CHOBHbIE 4epThl o besury

OCHOBHBIE YEPTHI Tuns! yenoBeueckoro obmecTra
Ho- WNHupycrpuansHoe IToct-
HHAYCTpHAIFHOE HHAYCTpHAIBHOE
OcHOBHOI1 (hakTop Tpyn Kamnuran 3HaHue
MPOU3BOJICTBA
OCHOBHO pecypc Cripbe DHeprus Nudopmanus
OcHOBHOW THUI Jo6brua Hsrorosnenue O6paboTka
JIeSITETbHOCTH
OCHOBHBIE OTHOIIECHHUS BzaumoneiictBue ¢ BzaumoneiictBue ¢ B3aumoneiictBue nonei
TIPUPOAOH npeoOpa3oBaHHOK
IpUpOAOH

CocTaBneHO aBTOPOM MO UCTOUHUKY [6].
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[IpeBparmenue 3uanus B (pakTop MPOU3BOACTBA 3HAMEHYET NIEPEX0/l YeIOBEYECTBA HE TOJIBKO K
HOBOMY THITy SKOHOMHUYECKON CHCTEMBbI, OCTKAMUTAIU3MY, HO U K HOBOH (popmaiuu oO1ecTBEH-
HOTO YCTpOWCTBa. BONBIIYI0 pOJIb B CTAHOBJICHUHM HOBOTO OOIIECTBA, MOCTPOSHHOTO HAa B3aMMO-
NEUCTBUM JIFOJIEH, W IS JIIOACH, MPUHAICKUT TEXHOJIOTHIM, CTPEMHUTENbHOE Pa3BUTHE KOTOPBIX
3HAMEHYET OBICTPBIN MEPEXO0/ K HOBBIM BO3MOKHOCTSIM.

[udpoBast uan TpeTbsl MPOMBIILJICHHAS PEBOJIOLUS, HAyaao KOTOPOW cuuTaroT 60-¢ roJibl
MPOILJIOTO  CTOJIETHS,, OCHOBaHa HA KCMOJB30BAaHUU  IOJYINPOBOAHUKOB, IEPCOHAIBHOTO
KOMITbIOTEpA U UHTEPHETA.

UerBepTast NpOMBIILUIEHHAS] PEBOJIIOLNS, KOTOpasi MPOUCXOJIUT B HACTOSIIEE BPeMsi, OCHOBaHA
Ha MCKYCCTBEHHOM HHTEJUIEKTe, pOOOTH3alMs, UHTEPHETE Bellell, BUPTyaJlbHON peaibHOCTH, 3D-
nevyarb, OMOTEXHOIOTHH U KHOepOe30macHOCTH, CTaBIINE PeaTbHOCTHI0O COBPEMEHHON 3KOHOMUKH.

NudopmaninoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B LIEJIOM MPUBOJAAT K OecrpereieHTHOMY
YBEJIMYCHUIO TMPOU3BOJUTEILHOCTH TpyAda M MacCIITAaOHOM 3aHATOCTH 4YEpe3 CO3JaHUE HOBBIX
pabouux MecT.

Eme B nagane 2000-X rofoB BIMSHUE HCIIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TexHoJioruii Ha skoHoMmuueckuil poct B CILA onenuBanoce B 107,8%. [1o onieHkam skcnepToB, 3a
cUeT yBeNWYeHHsS BKJIaaa mHpopmammoHHoro cekropa B BBII B aBa pasza, B CHIA mosBsiTcs
WHHOBAIIMOHHBIEC MPEANPUATHS MAJIOTO U CPeIHEro Ou3Heca, KOTOpbIe MPEAOCTaBAT OT 3 10 5 MIIH.
HOBBIX padouunx mecT 10 2030 roxa [7].

YuenbiMu Poccnn Ha 6a3e KOppeNsIUOHHOT0 aHann3a (PakKTOpOB, BIUSIOMINX HA YPOBEHb MPO-
u3BogutenbHocTH B KT cekTope, BbISIBIEHBI Hanbosiee CYIIECTBEHHBIE ISl POCTa MPOU3BOAU-
TENBHOCTU TpyAa B HAIMOHAIBHOW SKOHOMHUKE B IesioM. Cpelld HUX CTENEHb PacHpOCTpPaHEHUS
(buKcUpOBaHHOH M MOOWJIBHOW IIUPOKOMOJIOCHOW CBSI3W M NpPHUMEHEHHE LHU(PPOBBIX BHJIOB
MIPOJIYKTOB U ycauyr [8].

bnarogaps nmosiBuBIIeMyCsl B MOCTHHIYCTPHAIBHOM OOIIECTBE MATOMY (DaKTOPy MPOU3BOJICTBA
«3HAHUY, MOSBWIACH 0OBEKTUBHAS MPEANOCHUIKA MpeBpalieHus ¢pakTopa MpOU3BOJICTBA «TPYI» B
(hakTop MPOU3BOJICTBA «UEIOBEUECKUIN KaIUTa.

B xoHeuHOM cueTe MaHHBIN BUJ KallMTala COBMECTHO CO 3HAHUSIMU, BOTUIOIICHHBIE B MHHOBA-
LIUH, 1A€T HE TOJIBKO SKOHOMUYECKUM POCT HAIMOHAIIBHON 3KOHOMMKH, HO M YBEJIIMUYEHUE CTOMMO-
CTH TIPEATIPHUSATHUS.

Honsa matepuansHoro EK;“EIIE_,[_ h [lona HemaTepuanbHOro aKTMBa
r 'Sl M British

Pegg;” Petroleum
m

mIBM 17% 70%

HIBM 83%
Coca-
Cola 4% Coca-Cola
96%

CocTaBiieHO aBTOPOM IO UCTOUHUKaM [9].

Puc. 3 — Coomnouwenue MaAmMepPUaIbHblX U HeMamepualbHblX AKMUB0E 6 HEKONMOPbIX KOMNAHUAX MUupa

Tak, B ctpykType koprnopauuii CIIA B Hayane 80-x rogoB XX Beka Oonee 60% umymiecTna
OBLIO MpEeACTaBIEHO MaTepUaIbHBIMU aKTUBAMHU, a JI0JIsl HEeMaTepualbHBIX aKTUBOB COCTaBUiIa 00-
nee 40%. K xonmy XX Beka 3a CUET yBEJIMUYEHUS YACIBHOIO BECa HEMAaTEpUANIbHBIX AKTHBOB
cootHomerue coctaBmio 30:70% [9].

YenoBeueckuil KanuTajl, TEXHOJIOTUN U MEHEKMEHT pacCMaTpUBalOTCAd UCTOYHHUKAMM CO3/a-
HUSl HEMaTEepUAIIbHBIX aKTHUBOB, a UX (POPMAMHU SBJIAIOTCSA 3HAHMS, TPYIOBbIE M OpPraHU3aLUOHHBIE

PecypcHl.
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Tabéauua 5 — @opMbl U HCTOYHMKH HEMATEPHATbHBIX AKTHBOB

q)OpMBI HEMaTepHUaJIbHBIX HcTounnkn HEMATEPHUAJIBHBIX AKTUBOB
aKTHBOB YenoBeueCcKni KamuTall TexHonornn MeHemKMEHT

3HaHue WnTemnexryanbHas Metononorus cozganus | KoprnopaTtusHas
JIeSITeNIbHOCTD, JIMUHOCTHBIE | M BHEAPEHUS KyJIbTypa, MEHEKMEHT
TBOpYECKHE KauecTBa

TpynoBble pecypchbl [Ipodeccnonanmsm kagpos, | TexHOMOTHH, VYmopasieHue MnepcoHa-
COBMECTHOE HCIONB30BaHUE | PACIIUPSIOIINE JIOM, MHBECTHLIMH B
3HAaHUU U YMEHUHI BO3MOYHOCTH YEJIOBEUECKUI KamuTas

COTPYAHUKOB
OpraHu3anuoHHbIE I'pynner ans cozganus u | Ceru MKT, moseimaro- | Crparerun
pecypcel UCTIONB30BaHUS Hemarte- | mue 3((HeKTUBHOCTD U CTPYKTYpPBI

pUaJIbHBIX aKTUBOB

CocrapieHo Ha ocHOBe uctounuka [10].

B ycnoBusix mocTHHAYCTPUAIBHOW SKOHOMUKH HayKe MPUHAJICKUT BEIyIIasl pOib - «Teope-
TUYECKOE 3HAHUE KaK OpraHu3ymrolllee Hayano» 1o Belpaxkenuto /1. bemna. B 3akone «O nayke» PK
ctaths 17. VYmopaBieHue HaydyHOW M (MJIM) HAYYHO-TEXHMUYECKOH AESITEIBbHOCTHIO IPOBO3IJIAIIAET
MPUHLIMIT TPUOPUTETHOCTH HAYYHOM M (WJIM) HAYYHO-TEXHHUYECKOH JEesTeNbHOCTH B LENIX
MOBBIIICHHS] KOHKYPEHTOCIIOCOOHOCTH HAIIMOHAIBHON 3KOHOMUKH [11].

Kazaxcran 3anumaer 55-e mecto B MHaekce riolanbHON KOHKypeHTocmocoOHocTu 3a 2019
roJ] o cpaBHEHHUIO ¢ 59-M mectoM B 2018 roxy.

Ta6auna 6 — U3MeHeHHe PeHTHHIa KOHKYPEHTOCIOCOOHOCTH HAYYHOW U HAYYHO-
TexHHUYeckoii gesiTteibHOCTH Ka3axcrana 3a 2005, 2010, 2015 u 2019 roas: [12,13]

TToxa3zarenu T'onsl
2005 2010 2015 2019
KagecTBO HaydHO-HCCIEIOBATEIBCKUX OpTaHU3AINI 52 112 81 82
Pacxoner kommanuii Ha HUOKP 44 84 55 55
CoTpyIHHYECTBO YHUBEPCUTETOB 1 OusHeca B chepe HUOKP 54 111 88 53*
HMNHHOBAIIMOHHBIN TOTEHIIHAT KOMIIAHUI - 75 68 95
ITaTenTsl, BEIIAHHBIE HA 1 MIIH. HACEJIECHUS 69 81 68 195**

*- Jlannsie 3a 2016.
**_JlaHHbBIE O PETHCTPAIIMU TOBAPHOTO 3HAKA.

[To naHOBanIMOHHOMY NoTeHIMaNy KazaxcraH 3aHumMaeT 95 MecTo B MUpe CO CpeIHUM Oajiom
32 u3 100. Takoe moyIoKeHUE CBA3AHO CO CICAYIOMUMHU (PaKTOpamu:
— YpOBEHb y3HaBaeMOCTH Hay4HbIX HHCTUTYTOB 0,01 Gamta u3 100;
— YpOBEHb LuTUpyeMocTu nmyonukanuii 83,7 6amia u3 100;
— YPOBEHb 3asiBOK Ha PETUCTPALMIO TOBapHOIo 3Haka 195 3as1Bok Ha 1 MJIH. yenosek;
— oowveM pacxonoB Ha HUOKP 0,1% ot BBII,
— pa3BuTHe KiacTepoB 122-g nosunus [13].

TakuMm o6pa3oM, B 21 Beke B yCIOBHUSIX MOCTUHAYCTPUAIBLHOTO OOIIECTBA HOBBIM HCTOYHUKOM
OorarcTBa BHJIWTCS 3HaHHE, BOIUIOIIEHHOE B HAyYHOW M HAyYHO-TEXHHYECKOH AEATENbHOCTU U
MIPEJICTaBICHHOE KaK HEMaTepHaJbHBIM aKTUB XO3AWCTBYIOIIETO CyOBEKTa U HHTEJUIEKTyalbHas
COOCTBEHHOCTh ueloBeka. Kamurtanuzanus NaHHBIX BHAOB MMYILIECTBA MO3BOJHUT YBEIHYHUTH
00raTrcTBO Kak OT/AEIbHOr0 YeJIOBEKa, TaK U MPEANPUITHS U B LIEJIOM HAllUU.

3akja4eHue
B cTaThe Ha OCHOBE M3yUEHUS UCCIIECIOBAHUA YKOHOMHUYECKON KaTerOpuHu «OOraTCTBO» COBpe-
MEHHBIMH YYE€HBIMH, aHAJIN3a CYIIECTBYIOIUX METOIOJIOTHI pacueTa, KiaccupuKanuii cTpad Mupa
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10 YPOBHIO OOraTcTBa Ha JAYIY HaceleHHs, olleHKH MecTta KazaxcraHa B peTHHre MUPOBOTO 00-
raTcTBa, XapaKTEPUCTHUKU OCHOBHBIX IMOJIOXKEHUN TEOPUU MOCTUHYCTPUAILHOTO OOIIECTBA, aHAIH-
3a CTPYKTYpHI OaslaHCa MPEANPHUITHS NIEPEJOBbIX KOMIAHUNA MUPA, MIPEIIaraloTCs HOBbIE UCTOYHH-
KM HaKOIUIEHHs OOrarcTBa, KaK HeMaTepHallbHble aKTUBBI U MHTEJUIEKTyallbHas COOCTBEHHOCTb,
KalUTAIM3alUs KOTOPBIX MO3BOJIUT YBEIWYUTb CTOMMOCTB IPENIPUATHS, LEHHOCTh OTACIBHOIO
YesloBeKa M B 11€JI0M OOraTCTBO HAIWU.

10.

11.

12.

13.

14.

=
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YK 37.015.31

Aoayanaesa I'.O.
MexayHapoaHbI YHUBEPCUTET HH(GOPMAITMOHHBIX TEXHOI0TUH, AnmaTel, Kazaxcran

JTUATHOCTHUKA MHTEPHET-3ABUCUMOCTH B IIOJPOCTKOBOM CPEJIE

Annomauyus. B cmamve npedcmagnensvlt pe3yibmamovl OUASHOCMUYECKO20 UCCe008anus Hnmepnem-
3asucumocmu 8 noopocmkogoll cpede. Onucano smnupuieckoe Ucciedosatie, Komopoe ocyuecmsisiocs
Ha OCHOBe BblOeNeHHbIX KOMNOHEHMOS8 U nokazamesnel JUYHOCMHOU chepbl CO8peMeHH020 NOOpOCmKa, d
maxoice ypoguamu copmuposannocmu Unmepuem-3agucumocmu. Ilpedcmasnen xomniekc memooos oua-
CHOCUKU U AHANU3 Pe3VIbMAmos Ucciedoeanus Humepnem-3asucumocmu noopocmros, 00y4anowmuxcs 6
KI'Y wxone-ecumnazuu Ne§ e.Anmamul. Pe3ynomamul nokazanu, 4mo NCUXON020-Ne0azo2uteckas OudzHo-
cmuxa HnmepHem-3a6ucumMocmu nOOPOCMKO8 00JHCHA COOepHCAMb KOMNILEKC MEmo008, NO38ONAOUUX
onpedenums ypogeHsb CHOpMUpOSaHHOCMU COYUANLHO-KOMMYHUKAMUBHO20, IMOYUOHANLHO-PEPICKCUBHO20
U N0BEOEHUeCK020 KOMNOHEHMO8 TUYHOCMHOU chepbl NOOPOCMKA.

Knioueswvie cnosa: Hnmepnem-3aucumocms, nHOOPOCHMOK, NOOPOCMKOGbIU 603paAcm, OUASHOCMUKA
Humepnem-3asucumocmu, 1uuHocmuas cpepa noopocmxa.

BBenenue

HayuHo-TexHHueckuil mporpecc CylieCTBEHHO YIy4IIWI KadecTBO KU3HHU uenoBeka. B XXI
BEKe KOMIbIoTepu3aus U IHTepHET cTaau HEOThEMJIEMBbIMU YACTSIMU Hallel )KU3HU — B COBOKYII-
HOCTH OHH TPEJCTABIAIOT UCTOUYHHUK OTPOMHOIO KOJHYeCTBa MHGOpMAlMM U KOMMYHUKAIMH, a
TaKkke MH(OpPMALMOHHBIX TeXHosoruii. Ho BMecTe ¢ HUM MOSIBIIIMCH U OTPULIATENIbHBIE CTOPOHBI
3TOro Mporpecca, KOTOpble, B IEPBYIO OYepe/lb, HETaTUBHO OTPa)KatoTCs Ha MOJHOLIEHHOM (H3H-
YEeCKOM U JJMYHOCTHOM Pa3BUTHH IojpacTaroliero noxkojaeHus. [Ipobnema MHTepHeT-3aBUCHMOCTH
COBPEMEHHBIX JI€TE€H, B OCHOBHOM IIOJPOCTKOB, CTaja OYEHb AaKTyaJlbHa B 3I0XY HAY4YHO-
TEXHOJIOTUYECKON, KOMIIIOTEPHOIN PEBOIIOIUH.

OueBuAHO, UTO COBPEMEHHBIE MH(POPMAITMOHHBIE TEXHOJIOTHMH MOTYT OBITh BEChbMa MOJIE3HBIMU
JUIsE 00Y4eHUs U BOCIHMTAHUS COBPEMEHHBIX AeTed U moJapocTkoB. Hampumep, 601bIIMHCTBO KOM-
NBIOTEPHBIX UTP CIIOCOOCTBYIOT Pa3BUTHIO Ba)KHBIX MBICIUTENBHBIX OINEpaluil — 0000IIEeHUIO U
kinaccudukanuu. OHU COCTaBIIEHBI TakK, YTOOBI PEOCHOK MOT MOJIYYHTh 000OIIEHHOE MpeCcTaBIe-
HUE O CXOJHBIX MPEAMETAX U CUTYALHUSIX, UCTIOIb3YEMBIX B UTPE.

MHorue coBpeMEHHBIE TICUXOJIOTH U TEAaroru OTMEYaroT oOydJaroniuii 3Q¢GeKT KOMIbIoTep-
HBIX urp. Ha ux ocHoBe y neteil (opMUpPYIOTCS ONpeeTICHHbIE YPOBHH CO3HAHUS — OT PeajbHbBIX
MIPEeIMETOB U SIBJICHUI J10 H1€aTbHOTO YPOBHS AeHCTBUTENbHOCTU. Bee 3TO 1aeT BO3MOKHOCTH pas-
BUTHIO BHYTPEHHETO TUIaHA NEHCTBUI, TaK HA3BIBAEMOW CIIOCOOHOCTU «IACHCTBOBATH B yME», YTO
HeoOxonuMo s yerenrHoro o0ydenus. [loq Bo3geiicTBreM KOMIBIOTEPHBIX UIP Y JETeH pa3BH-
BaeTCs BHUMAHUE U MaMATh. DTOMY CIIOCOOCTBYIOT 3MOIIMOHAIBHO HACHIIIEHHBIE U SIPKO OKpaIIeH-
HbIE MMEPCOHAXKHU KOMITbIOTEPHBIX UTP.

KomnbroTepHble UTPBI CIIOCOOCTBYIOT Pa3BUTHUIO 3pUTENIHOW U MOTOPHOIM KOOpAWHAIIMHU Y Jie-
Teil. Benp, urpas, UM NpUXOIUTCS COYETATh NEHUCTBUS PYK U 3PUTEIBHOIO BOCHPUATHS TOTO, UTO
MIPOUCXOJIUT Ha 3KpaHe MOHUTOPA. TakuM 00pa3oM KOMIBIOTEPHBIC UTPHI PAa3BUBAIOT y JIETEH CKO-
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pPOCTh pEeaKklHd, YTO HEOOXOAMMO JUISl UX YCICIIHOW COLMATbHOW aJanTalli U COIMAIN3alud
BOOOIIIE.

be3yciioBHO, KOMIBIOTEpHBIE UTPHl U 3aHATHSA 33 KOMIBIOTEPOM CHHMAIOT 3MOILIMOHAIBHO-
MICUXUYECKOE HAMPSDKEHHE. 3a KOMIBIOTEP PEOCHOK CaIUTCS C yIOBOJIBCTBUEM, BOCIIPUHUMAS €TI0
KaK UTPYIIKY, KaK HEYTO JIOCTaBJISIONIEE yI0BOILCTBUE.

N3BecTHO, COBpEMEHHBIE COLIMAIBHBIE CETH CTaJM HEOTHhEMJIEMOM YaCThIO KW3HU HE TOJIBKO
JeTe, HO U OONBIIMHCTBA B3POCIHBIX JroAeH. OHU TO3BOJISAIOT OBITh MOOWJIBHBIM, BCETJa HAXO-
JIUTHCS B Kypce MPOUCXOISAIIUX COOBITHH, OBICTPO OOMEHHMBATHCS HEOOXOAMMOW HH(OpPMAITUEH,
3HAYUTEJIbHO PACIIUPATH COIMATbHBIC KOHTAKTHI U T.II.

OZIHaKO Ype3MEpPHOE YBIICUCHHE KOMIIBIOTEPOM M CEeThbi0 MHTEpHET MOKET MPUBECTH K KOM-
NBIOTEPHON 3aBUCUMOCTH. | TTaBHBIM MPHU3HAKOM TaKOW 3aBUCHMOCTH SIBIISICTCSI MpeObIBaHUE 3a
KOMIThIOTEPOM, TTOAKIIOUEHHBIM K ceTH MuTepHeT 6osiee 10 yacoB B JeHb.

Ha ceropHsumHuii 1eHb NPUMEHEHHE YEIOBEKOM KOMIBIOTEPA, TaHKETOB M ceth MHTEepHET
MPOUCXOIUT ISl MONy4YeHUs WH(OpMAlUK, KOMMYHUKAIIMU U pa3BieueHus. Bce sty Buabl aes-
TETHHOCTH MOTYT TPUBECTH K (DOPMHUPOBAHHMIO COOTBETCTBYIONICH 3aBUCHMMOCTH. Hampumep, xa-
KEpCTBO WM cep(UHT BO3HUKACT Kak BHUJ MH(OpPMAIIMOHHONW MHTEpHET-3aBUCUMOCTH, UTPOMAaHHUS
B pe3y/ibTaTe 3aBUCUMOCTH OT KOMITBIOTEPHBIX UTP, 3aBUCUMOCTH OT BUPTYaJIbHOTO OOIIEHUS KaK
MPOSIBIICHUE 3aBUCUMOCTU OT HEKOHTPOJIUPYEMOTO MPeOBbIBAHUS B COIIMANIBHBIX CETSIX.

Mononoe nokosienne B Kazaxcrane, kak 1 BO BCEM MHUPE, HAXOJUTCS B CJIOKHOM COLIMAIbHO-
MICUXOJIOTHYECKOW CUTYallMH. JTO OMPEIEISIETCS TEM, YTO B COBPEMEHHOM 00I1I€CTBE KapAWHAIBLHO
M3MEHUJINCH TIPAaBUIIA, HOPMBI M IIEHHOCTU. MOJIO/IbI€ JIFOIU, B OCOOEHHOCTH MOAPOCTKH, 3a4aCTyIO
HE UMEIOT YETKHUX >KM3HEHHBIX OPUEHTHUPOB U HealioB. Bce 3TO MPUBOAUT K MPOSIBICHUIO T€JOHU-
CTHUYECKON HAIpaBJICHHOCTH B MX MOBEACHUU, 0OECIIEHNBas UHTEpeC K cebe, K CBOeMY BHYTPEHHeE-
My MHPY, GOPMUPYS UCKAKEHHBIC TIPEICTABICHUS U B3TJISAbI Ha )KU3Hb.

Ecnu npenpiayiiee mokoneHue aeTeil 00manoch U moiay4yano HHGOPMAIUIo C MOMOIIBI0 KHUT,
a TaKXe B XOJI€ HETOCPEACTBEHHOTO OOIIEHHUS C OKPYKAIOIIUMHU, TO COBPEMEHHOE TMOPACTAIOIIEe
MOKOJIEHUE TONy4aeT MPAaKTHMYECKH BCHO WHGPOpMAIUIO yepe3 BUAEOPsA (TeleBHIEHUE, BUIEO,
koMmrmbioTep). [loTok momydaemoit neTbMu uHGOpPMAIIUU OTpoMeH U pazHooOpa3zeH. CoBpeMeHHbIE
JETH W TMOAPOCTKU MPUBBIKAIOT CIPABISATHCS C MOTYYaeMbIM MOTOKOM WH(OPMAIUU B JOBOJIBHO
osicTpoM Temrie. MM ynaeTcst pacro3HaTh HY)XKHYI0 HHGOPMAIIHIO, YIOBHTH €€ COJIepKaHUE U OCY-
[IECTBUTH BHIOOp HamOojee WHTEPECHON Ha JaHHBIH MOMEHT BpeMeHHU. Takum 00pazom, MOKHO
CKa3aTh, UTO COBPEMEHHBIE MOAPOCTKH JTOBOJBHO OBICTPO M YCIEITHO aJaNTUPYIOTCS K MOCTOSTHHO
pa3BUBAOIIUMCSA HHPOPMAIIMOHHBIM TeXHOIOTUAM. YacTo mo100Has ajanTaius HECeT orpeieseH-
HYIO yTpO3y Ui YCHENTHOTO TCHUXUYECKOTO Pa3BUTHUS U (OPMUPOBAHUS JTUIHOCTH I10JIPOCTKOB.
VYrpo3a 3Ta NposBISETCS B Pa3BUTHH 3aBUCUMOCTH U 3aBHCHMOTO TOBEJIEHUSI OT MOCTOSIHHOTO 00-
paieHus K nH)OpMalOHHBIM TEXHOJIOTHUSIM (0COOEHHO K ceTH MHTepHeT).

N3BecTHO, YTO MOAPOCTKOBBIN BO3PACT, KaK CIOXHBIM MEPUO B MICUXUYECKOM U JTUYHOCTHOM
CTAHOBJICHUHU YEJIOBEKA, CIIOCOOEH MPOBOIMPOBATH PA3TUYHBIC JACBUAIMUA B €r0 MOBEACHUHU. ITO
00BsicHsIeTCS HEC(POPMHUPOBAHHOCTHIO U HEYCTOMUMBOCTHIO IIEHHOCTEH M yOeXJIeHUH, MOTpeOHO-
CTel ¥ MOTHUBOB, OCO3HAHHOCTH M OCMBICJICHHOCTH TTPOUCXOJISIIETO, KEIAHUEM MMOXOIUTh Ha JIPY-
TUX W HE BBIIEIATHCS, TPYAHOCTIMH ¢ (hopMupoBaHHeM «obpaza S» u camouneHtudukanmeii. B
CHJTy 3TOTO, UMEHHO B TTOJIPOCTKOBOM BO3PAacTe BHICOKA BEPOSITHOCTH ()OPMHUPOBAHUS 3aBUCUMOCTH
ot HTepHeTa, Kak ONpeIeIEHHOT0 Croco0a CIpaBUTHCS C TPYAHOCTSIMH B pEATbHON KU3HU.

PomuTensim u nmegaroram HeoOX0AMMO 3HATH O TOM, YTO Pa3BUTHE MH(OPMAITMOHHBIX TEXHOJIO-
ruil 1 cetu HTepHET NMPUBOIUT K BO3ZHUKHOBEHHIO Psiia OMACHOCTEH Juist feTed U noapocTtkoB. K
HUM OTHOCST KHOEpOYIUTUHT, JOCTYI K HEXeIaTeIbHOU MHGOPMAIH, HEKOHTPOJIUPYEMbIE IMOKYTI-
KU U JIpyrue ACUCTBUS, yrpo3a OMACHBIX KOHTAKTOB U Jp.

OO6pamienue k cetd IHTEpHET MO3BOISIET UM YUTH OT peaibHOCTH, HAIOJHEHHON HEraTUBOM, U
MPUMEPUTH Ha ceOs APYTYIO COIMANBbHYIO poiib. Kak mpaBmiio, K TpyIie pucka MOTYT OTHOCHTHCS
JIETU W MOJPOCTKHU C MACCUBHOMN >KM3HEHHON MO3UIIMEHN, KOTOpask MPOSIBIAETCS B HECAMOCTOSITEN b-
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HOCTH, ClIab0i BOJIEBOW pErysUH, Ype3MEPHOW PAaHMMOCTH M HECIOCOOHOCTH K BOCIIPHSTHIO
KPUTHKH, HEXKeJTaHHeM OpaTh Ha ce0sl OTBETCTBEHHOCTh M MPUHUMATh PEIICHUS.

Ha ocHOBaHMM BBIIIEH3JI0KEHHOTO, OCOOYIO BaKHOCTh MPHUOOPETAIOT MEPHI MO MPEAYIpPEexKIe-
HUIO BO3HUKHOBEHUS! KOMITBIOTEPHON MM IHTEpHET-3aBUCUMOCTH Y IE€TE€N U MOAPOCTKOB.

Nzyuenmne npobiembl MHTEpHET-3aBUCUMOCTH B PAa3HBIX CBOMX aCIEKTaX IMOJIYYHJIO OTpake-
HUE B TPYAax 3apyOeKHBIX U POCCHICKUX y4yeHbIX. Dumiiocodueid u3ydaroTcs TEOPETUUYECKUE ac-
nekTel MH(popMaTu3anuu coBpemenHoro obmectBa M. Kacrensc, b.B. Mapkos, T. Moppuc-
Cysyku, H.B. Peitin-rapa, B.b. Cuxopckuii, D. Todpdaep, M. @acciep, A.B. Uyrynos, X. [lpanep
u nip. [1]. [IpoGiembl BUPTYaIbHOrO 00pa30BaHMs PACCMATPUBAIOTCS B COBPEMEHHBIX HCCIICI0BA-
Husx H.B. Anarosa, JI.C. 3a3no6una, M.I. ®okeesa u ap. [2]. U3yuenue mecta u poiau UHTEpHE-
Ta B OPraHU3aIlUH JUCTAaHIIMOHHOTO 00pazoBaHus oTpaxkeHO B paborax A.U. JloOxuna, T.b. Ma-
nb1x, B.M. MonaxoBa u ip.

AmepukanckuM nicuxosioroM K.SHr [3] ObUin BbIIENIEHBI OCHOBHBIE MPEINOCHUIKH U CTaJAUH
pa3BUTHS JAHHOTO BUJAA 3aBHUCUMOCTH. B ee meHTpe Oblna pa3zpaboTaHa TpeXypoOBHEBas MOJEIb,
OOBSICHSIIOIIAs TTPUBEPKEHHOCTh K mpuMeHeHuto mHTepHera. M. Tomndeprom [4], K. Sur Opum
MpEeAJIOKEHBI TUarHoCTHUeCKue Kputepun MHTepuer-3aBucumoctu [3].

Jlokropom M. Op3ak ObuIH BBIAETICHBI (PU3UYECKHE M TICHXOJOTHYECKUE Mpu3Haku MHTepHeT-
3aBucuMoctd [5]. M. TD'pudurrc wusydan acmekT BO3MOXKHOCTH (GopMmupoBanus HHTepHeT-
3aBUCHMOCTH Ha 0a3e Ipyrux Gopm 3aBHUCHUMOrO moBefeHus. P. J[3BucC mpeniaoxkun KOrHUTUBHO-
MOBEICHYECKYI0 MOJICIIb ATOJIOTHYECKOT0 HCoib3oBanus MurepHera [6].

B Poccun npo6iema MHTEpHET-3aBUCUMOCTH JETeH UCCIeNyeTcs B pyciie MEAUIIMHCKON TICH-
xojoruu. [IpusHaku ¥ CUMIITOMBI KOMIIBIOTEPHOM 3aBUCHMOCTH HaXOASTCS B 10JI€ HAYYHbIX UHTE-
pecoB H.U. AntyxoBa u K.IO. lNankuna; obmue npobiembl MHTEpHET-3aBUCUMOCTH U3Y4YalOTCS
A.E. BoiickyHcknM; VHTEpHET-3aBUCMMOCTD KaK COBOKYIIHOCTbH Pa3HBIX IOBEICHUYECKUX 3aBUCHU-
Mocter ananmmu3upyroT A.JO. Eropos u C.A. ryMHOB; B3aUMOCBS3b COLMAIbHON MIEHTUYHOCTH U
noBesieHus nonb3oBareneil B arepuere usyuator A.E. Kuukuna u E.Il. benunckas; cuctemaru-
3anueil nmpu3HakoB U ctanuil IHTepHeT-3aBucMMocTH 3aHumaercs A.B. Kotispos; knaccuduxanmun
u Tunojoruu MHTepHeT-3aBUCUMBIX Jronen uccienyrorcs B./J[. MeHneneBuyem; xapakTepuCcTHUKA
aJIMKTUBHOTO MTOBEACHUS KaK: CTPEMIIEHHUS «yXoJa OT peanpHOoCcTH» npezacrasieHa L.11. Koponen-
ko u b.I'. Curaniom; knmunnyeckue acnektsl MHTepHET-3aBUcUMOcTH n3ydaet B.A. JlockyToBa; kak
noBeJieHuecKas ajaukius, MutepHer-3aBucumocts uccaenyercs A.B. I'oronesoii u E.B. SHko, ko-
TOpbIE OINpPENENSAIOT aAAUKTUBHOE MOBEACHUE KaK OJHY U3 (JOpPM OTKJIOHSIOIIErocs, J€BUAHTHOIO
noseaeHus [7].

[legarornyeckux mccieqoBaHHM, MOCBSILIEHHBIX OCTpoil mpobieme popmupoBanus MuTepHer-
3aBHCHMOCTH COBPEMEHHBIX MTOJIPOCTKOB, KpaliHe HepocTaToyHo. Tak, @.A. CariaM nccnenyer ne-
JTArOTHYECKHE YCIIOBHS KoppeKiuu MHTepHeT-3aBUCUMOCTH Y ToApocTKoB, B.H. [Ipy3un uszyyaer
3¢ HEKTUBHOCTH MEAArOTMYECKON MPOPHUIAKTUKH UTPOBON KOMITBIOTEPHOM 3aBUCUMOCTH MOJIPOCT-
KoB [8].

Heo6x0auMo OTMETUTh, YTO AaHHAs MpoliIeMa u3ydaeTcs TakkKe U Ka3aXCTAaHCKUMHU y4EHBIMU.
I'myOoko packpbIThl €e OTaeNbHbIe acieKThl B uccnenoBanusix C. Kapuesa, J. Typreinbaesoit [9],
I'. KoceimoBoii, T. CusieBa [10], B KOTOpBIX OCBELIAIOTCS BOMPOCHI Pa3BUTUS MH(OPMAITMOHHON
KYJIbTYpPbI ¥ TPOOJIEMBbI TPUMEHEHUS NH()OPMALIMOHHBIX TEXHOJIOTHH.

[TpoBeneHHbIl aHaMM3 pa3pabOTaHHOCTH 3asIBICHHOW TeMbl B COBPEMEHHON HayKe IOKasal,
4TO IpobsieMa noucka 3PPEeKTUBHBIX MICUXOJIOr0-MeAarornyeckux yciuoBu nmpodunaktuku Muarep-
HET-3aBHCUMOCTH y COBPEMEHHBIX IOJAPOCTKOB pa3paboTaHa HE MOJHOCTHIO, OCOOEHHO B OTeuec-
TBEHHOU MCUXOJOTUYECKON U MEeIarornyeckoi HayKe.

Hcxons U3 BBILIEU3I0KEHHOTO CIIOKUIOCH TPOTUBOPEUHE MEXKAY HEOOXOAMMOCThIO MOBBIIIE-
Hus 3¢ dexkTuBHOCTH TpoduIakTUKU VHTEpHET-3aBUCUMOCTH Cpey MOJPOCTKOB, C OJHOW CTOpO-
HBI, U OTCYTCTBHEM aJ€KBATHOTI'O AMATHOCTUYECKOT0 MHCTPYMEHTAPHSL, T0O3BOJISIFOIIETO JOCTOBEPHO
ONpEeEInTh YpOBEHb VIHTEPHET-3aBUCUMOCTH Y COBPEMEHHBIX MOAPOCTKOB.

International Journal of Information and Communication Technologies, Vol.1, Issue 3, September, 2020
136



| MWP A3BIKA U IU®POBBIE TEXHOJIOI'U B MACC-MEJIUA [ |

Onucanue opraHu3anuy JHATHOCTHYECKOI0 MCCIIeJ0BAHUS

B xoze maHHOrO MCCIIeNOBaHMsl, aBTOPbI UCXOAWIN U3 CIECIYIOIIEro MPEANOI0KEHHS: IICUXO-
JIOTO-TIeJarornyeckas AUarHocTuka VHTepHeT-3aBUCUMOCTH IMOJIPOCTKOB OYAET pe3ylbTaTUBHOM,
€CJIM OHa BKJIIOYAEeT KOMILJIEKC METOIOB, MO3BOJIAIOLINX OIPENEIUTh YPOBEHb COPMHUPOBAHHOCTH
COLMAIbHO-KOMMYHUKAaTHBHOTO, YMOLMOHATBHO-PE(IIEKCUBHOTO U MOBEIEHYECKOTO KOMIIOHEHTOB
JIMYHOCTHOM Cepbl NOIPOCTKA.

Teopernueckuii aHanu3 O3BOJIUI YCTAHOBUTH, YTO 3aBUCUMOCTh OT MIHTEpHETa B MOIPOCTKO-
BOM BO3pacTe MPUBOIUT K JedopMalMsiM K COLUAIbHO-KOMMYHUKTUBHOH, SMOLMOHAIBHO-
pedeKCUBHBIN U MOBEIEHYECKOH chepax IesTeNbHOCTH MOAPOCTKA.

BbiienenHble KOMIIOHEHTBI U I0OKa3aTeNId B JIMYHOCTHOH c(epe MOoAPOCTKOB MO3BOJIMIN ONpe-
JIEJIUTh Y HUX CTENEHb NPOsiBIeHUS VIHTepHEeT-3aBUCUMOCTH, T.€. YPOBHH €€ IIPOSIBJICHUS.

1. HyneBoil ypoBeHb, KOTOpPBIM OTpakaeT OTCYTCTBME IPU3HAKOB VHTEpHET-3aBUCHUMOCTH Yy
101pocTKOB. Ha 3TOM ypoBHE SIpKO BBIPa’KEHHBIX HETATUBHBIX U3MEHEHHMI B BBIJICIICHHBIX KOMIIO-
HEHTax He HaOIro/1aeTcs.

2. Huskuii ypoBeHb MHTEpHET-3aBHCUMOCTH CBHJICTEIBCTBYET O HE3HAYMTEIbHBIX HalIro/1ae-
MBIX M3MEHEHHUSX B COLUAIbHO-KOMMYHHKAaTMBHOM M 3MOLMOHAIBHO-PE(IIEKCUBHOM KOMIIOHEH-
Tax, KOTOPbIE BBIPAXKAIOTCS MOBBILLIEHUEM UHTEpPEca K MCIOIb30BAHUIO PA3HOOOPA3HBIX BO3MOXKHO-
CTEW CeTH MHTEPHET U MOBBILICHUEM aKTUBHOCTH B OOpAIIEHUH K €T0 UCIOJIb30BaHUIO.

3. CpenHuil ypoBeHb HCCIENyeMOro (heHOMEHA CBHUJETEIbCTBYET O BOSHMKHOBEHHHM OIIpejie-
JICHHBIX JedopMaIyii TPaKTUIECKH B KaXKIOM KOMIIOHEHTE JIMYHOCTHOH c(epbl MOAPOCTKOB. DTH
U3MEHEHMS OTPAXKAITCs Ha KayecTBE OOLIEHHs MOJPOCTKOB C OKPY)KAIOLIMMHU, HA0JII0JaeTCs CHU-
KEHHE aKTUBHOCTH MEKIMYHOCTHOTO OOIICHUS, TTIOAPOCTKH 03 JKeJIaHUs y4acTBYIOT BO BHEKJIAcC-
HBIX MEPOIPHUATHUSAX, YTO OE3yCIOBHO BJIEUET K CHHKEHUIO O0IIel ycreBaeMOCTH K 00yUYEHHUIO.

4. Bricokuii ypoBeHb MHTEPHET-3aBUCUMOCTH HAOIIOACTCA Y TMOAPOCTKOB, KOTOPBIX MOKHO
Ha3BaTh MPOJBUHYTHIMU II0JIB30BATEIAMU KOMIIBIOTEPA U MCIIOIB30BaHUS BO3MOXKHOCTEN ceTn 1H-
TEpHET. Y TaKuUX MOAPOCTKOB HAOJIOAIOTCS Pa3IMYHbIE BUJIBI UCCIeayeMoi 3aBucuMOCcTH. OHU
IIPOBOJSIT OTPOMHOE KOJIMYECTBO BPEMEHH, UI'Pasi B pa3jIMYHbIE OHJIAWH-UTPBI, IPYrUe — MOJIHICa-
Hbl Ha camble Pa3HOOOpa3HbIE IPYIILI B Pa3HbIX COLMAIBHBIX CETSIX MPAKTUYECKH BCE CBOOOJIHOE
(M He TOJNBKO) BpeMs MOCBALIAIOT B3aMMOAEHUCTBUIO C IPYTMMHU HOJIb30BATEISIMU ceTH MHTEpHeT.
Tperbs kaTeropus MOAPOCTKOB BCE CBOOOAHOE BpeMs 3aHMMAETCS TaK Ha3bIBa€MbIM BeO-
cep(uHTOM, Hccieays pa3Hble HHTEpHEeT-caiiThl. Bce 3T0 HeraTMBHO OTpaXkaeTcss Ha JTMYHOCTHOU U
NICUXUYECKON cdepe MOAPOCTKOB: y MHOTMX pa3BUBAeTCs TUIIOJMHAMUS, KOTOpas MPOBOLUPYET
pas3InYHbIe COMaTHUECKUE 3a00JIeBaHUs; TOBBIIIAETCS arpECCUBHOCTh U HETaTUBHBIE YMOLIMOHAb-
HbIE PEAKIH, OCOOCHHO MPU OIPAaHUYEHUU MX BBIXOJ/la B MHTEPHET, 3HAUUTEIBHO CHUXKAETCS ypo-
BEHb KOHTPOJII U CaMOKOHTpPOJIsA. [1oApOCTKH, KOTOPBIX MOKHO OTHECTH K 3TOMY YPOBHIO IPaKTH-
YECKU HE MPOSBISIOT MOTUBALlMU U30aBIIEHUSI OT UHTEPHET-3aBUCUMOCTH, HE 3HAIOT WJIU HE JKeJa-
10T 3HaTh O HETATUBHBIX NOCIEACTBUAX JAHHON 3aBUCUMOCTH, BCJIEJICTBUE YETO OHU HE BEAYT 3/10-
POBBII 00pa3 )XU3HU (TaK KaK IEHHOCTh 3/I0POBbsl HE chopMUpOBaHa).

Pe3ynbTathl, MoyyeHHbIE B X0JIe TEOPETUYECKOT0 aHajIu3a npooyieMsl IHTepHEeT-3aBUCUMOCTH
COBPEMEHHBIX MTOAPOCTKOB, ITO3BOJIMIIM EPEUTH K OYEPETHOMY 3TAIly UCCIIETOBAHMS.

B cooTBeTcTBHHU € BBIACICHHBIMH KOMIIOHEHTAMH M TOKa3aTeNIsIMU JIMYHOCTHOU chepbl moj-
pPOCTKa, a TakKe YPOBHIMH c(HOpMUPOBAHHOCTU VIHTEpHET-3aBUCUMOCTH, MPEAIaraeTcs KOMILIEKC
JUArHOCTUYECKUX METOJAOB, IO3BOJSIIOIIMX ONPENEIUTh CTENEeHb NposBiaeHUs IHTepHeT-
3aBHCUMOCTH Y COBPEMEHHBIX MOJPOCTKOB, yJaluxcs 7-X kjaccos (Tabmauna 1).
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Tadauna 1 — Kommiekec MeT010B IMATHOCTHKHU MO OMNpeeleHMI0 YPOBHS (CTelnmeHH) UHTeP-
HeT-3aBHMCUMOCTH Yy NMOJAPOCTKOB

KoMnoneHTs! TToxa3zaTtenu MeToapl TUarHOCTUKH
ConmaiabHO- - CITIOCOOHOCTh M YMEHHS B3aMMOJICHCTBOBATH C | - HAONIIOJCHHE;
KOMMYHHUKATHBHBIH | OKPY>KaIOILINMU;
- MHTEPECHl 1 MOTHBBI MEXJIMYHOCTHOTO 0OIIIe-
HUS; - OKCHEPTHBIN ONpoc poauTenei
- LEHHOCTH 3JJ0POBbS ¥ 3J0POBOTO 00pa3a jKu3-
HU,
- HEraTUBHOE OTHolIeHHe (uiau moHuMmaHue | - TecT «lllxama MHTepHeT-3aBUCHUMOCTHU
HETaTUBHOTO 3HA4eHMs1) K HeKOHTponupyemomy | Uena» (paspaborumk: S.-H. Cnen, 2003
BEIXOAQY B ceTb MHTepHeT (KoTopoe orpaHmyu- | rox, Kwurait) B amanramm @ekicoBa
BaeT CONMAaIbHBIC KOHTAKTHI) KA.
OMOIMOHATBHO- - YMEHHE KOHTPOIHUPOBATH COOCTBEHHBIE MO- | - METOAWMKA IHATHOCTHKH JIOKATH3AIHU
pednexcuBHbIi IUU U JCUCTBUS, YTO OIpeIenseTcd ypOBHEM | BHYTpeHHero koHTpoust ngHocTH (Y CK);
CyOBEKTHBHOTO KOHTPOJIS; - onpocHuk bacca-Jlapku Ha onpeneneHue
YPOBHS arpPECCUBHOCTH;
- OTCYTCTBHE arpecCHy 10 OTHOLICHHUIO K OKpY- | - Oeceibl C POXUTEISIMU W YUYUTEISIMHU,
JKAIOIIHM; HaOJIoicH1E
- TMIOHWMAaHWE CYOTHOCTH VHTepHeT-3aBUCHMOC-
TH U JPYTUX BUAOB 3aBUCHMOCTEH;
- OCMBICIICHHOE TIO3UTHBHOE OTHOIICHHE K COO-
CTBCHHOMY 3I0POBBIO
IToBeneHueckuii - YMEHHS U CIOCOOHOCTH MOJPOCTKA MO coxpa- | - onpocHuk CAH;
HEHHIO COOCTBEHHOTO 3/I0POBbS;
- YMCHHs HaJla)KUBaTb KOHTAKThI U B3aHMOHeﬁ- - Ha6HIOI[eHI/Ie
CTBOBAaTh C OKPY>KaIOIIIMU;
- OCO3HaHHas KM3HECHHAs MMO3UIINS,
- YMEHHE KPUTHYECCKH MEICIUTh M OTCTAaMBATh
CBOIO TOUYKY 3pEHHUS

MBI UCTIONIB30BAIM B MCCIEJOBAHUU KOMIUIEKC SMIIMPUUECKUX METOOB: HAOII0IeHUE, TECTU-
poBaHuE, aHKETUPOBaHKE, Oece1a U IKCIEPTHBIN OIpoc.

B xone HaOmoaeHHs MBI OTCIEKUBAIN MPOSBICHUE BBIABICHHBIX HAMM HW3MEHEHWH B JIHM4-
HOCTHOM cdepe U MOBEACHUH MOJIPOCTKOB. B yacTHOCTH, aKTUBHOCTh Ha YpOKax, o0Ias ycrepae-
MOCTb IOJPOCTKOB, KAYECTBO UX B3aMMOOTHOLIEHUH CO CBEPCTHUKAMM U YUYUTEISIMHU, OTHOILIEHUE K
CBOEMY 3/I0pPOBBIO U 30POBOMY 00pa3y *KHM3HH (ONPATHOCTH, IOCEHIAEMOCTb YPOKOB 110 (u3nye-
CKOM KyJIBTYp€ U Tp., HAIMYUE HEraTUBHBIX ITPUBBIUEK) U JP.

Taxum 00pa3zom, mo100paHHBIA KOMILJIEKC TUArHOCTHYECKUX METOJIOB MO3BOJIMJI HaM INpoOBe-
CTH IMarHOCTHUKY NposBiIeHNs] VIHTEpHET-3aBUCUMOCTH Y TIOJPOCTKOB, YJalllUuXcs 7-X KJIacCcoB, Ha
6aze KI'Y mxone-rumHazuu Ne 8 r.Anmartsl B nepuos ¢ ceHts0ps 2019 rona mo mapt 2020 rona.

Wrak, B uccienoBaHUM NPUHSIIM ydacTue ydamuecs 7-To «A» knacca — 24 yuenuka u 7 «b»
kiacca — 20. [ToapoOHBI KOJMYECTBEHHBIN COCTAB YYAIIMXCs MPEICTaBlIeH B Tabnuie 2 1 Ha pH-
cyHke 1.

Tabéanna 2 — KosmmyecTBeHHOE pacnipee/ieHie y4aluXxcesl 7-X KJIACCOB, IPHHABIINX YYacTHe
B MCCJICJOBAHUM

Kiace Manpuuku JeBouku Bcero
7 «A» 9 15 24
7 «b» 11 9 20
HUroro: 20 24 44
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15
10

(2]

. B manbuvkn B negoukn
7"A 7"b

Puc. 1 — Koruuecmeennoe pacnpedenenue noopocmros8, NPUHAGUIUX yuacmue 8 UCC1ed08aHuU

Pe3yabTaThl quarHoctukn UHTEpHET-3aBUCMMOCTH Yy COBPEMEHHBIX MOIPOCTKOB

HHTepeCBI U MOTHUBEI K MG)KJII/I'-IHOCTHOMy O6III€HI/IIO, BperI, HpOBe)IeHHOC HOI[pOCTKaMI/I B CC-
i MHTEepHeT, OBUIM U3yuYeHBl B XOJIE ONPOCa POTUTEICH, Pe3yIbTaThl KOTOPOTO MPEICTABICHBI B
Tabmie 3.

Ta6auna 3 — PacnpenesieHne 0OTBETOB PoAUTeIeil HA BOMPOCHI

Ne Bomnpoc BapuanTs! oTBeTa %
1 Paspemaere 11 Bel cMOTpETh CBOUM AETSAM XKe- Ha 74
CcTOKHE (HUITEMBI? Her 26

2 OrpannuuBaere 11 Brl BpeMs mpocrKuBaHUsA Jla, HecOMHEHHO 8
peOE&HKa 3a KOMITBIOTEPOM HIIH C T'aJPKETaMu? Bo3smoxHo, HET 85

He 3nato 7

3 Barre oTHOmeHNE K HAXOXKICHNIO peOEHKA B OTpHuaTeabHO 2
UutepHere HetitpansHo 98

4 Kaxk BbI cunraere Bamr pe6éHok 3aBucum ot UH- Ha 5
TepHeTa Her 95

5 KouTponupyere nu Bel nocemenus Bamum pe- Ja, oueHs ctporo 1
OEHKOM KaKHX-JIHO0O CaliTOB Ckopee Bcero HeT 45

Hert, HE KOHTpOMHPYIO 54

Pesynbrarel o tectry «lllkana unTepHeT-3aBUcuMocTH M.Yena» mokasana, yto, 79% mnon-
POCTKOB HE OIacaeTcsl BIMSHMUS KoMmmbiloTepa U MHTepHeTa Ha ux 310poBbe. Y 86% MOAPOCTKOB
HaOmonaercst cuHapoM «MHTepHeT-3aBUCUMOCTH». 87% «3aBUCHUMBIX» MOJPOCTKOB OTPHULAIOT
CBOIO «3aBHCHUMOCTB», OOBSCHSS 3TO OTCYTCTBUEM yBieueHH. OO0O0IIeHHbIE JaHHbBIE Pe3yJIbTaTOB
onpocHrka M.YeHa npecTaBiieHbl HA pUCYHKE 2.
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1,3

V

" HYJIEBOWl ™ HU3KUI CpeNHUIl ™ BBICOKUIT

Puc. 4 — Cihopmuposannocmov coyuanbHO-KOMMYHUKAMUBHO20 KOMROHEHMA TUYHOCIMHOU chepbl yuauuxcs
7-x Knaccos (cpeonue 3HaueHus,)

Takum 00pa3oM H3ydeHHE COLUATbHO-KOMMYHUKATUBHOM c(ephl MOAPOCTKOB MOKAa3ajlo, YTO
oHa copmupoBaHa y OOJIBLIIMHCTBA U3 HUX (CpeaHee 3HaueHue - 49) Ha cpeiHeM ypoBHeE. Brico-
Kuil ypoBenb HTEepHET-3aBUCUMOCTH HaOmogaercs y 10 wactu moapocTkoB. Y 39,7 moapoCTKOB -
HU3KUH ypOBEHb C(POPMHUPOBAHHOCTH IOKa3zaTeslel COLMaIbHO-KOMMYHUKATUBHOIO KOMIIOHEHTA.
Bcero nuus y 1,3 noapocTkoB — HyneBol ypoBeHb MIHTepHET-3aBUCUMOCTH.

OueBUAHO, YTO MOJAPOCTKOB C BBICOKMM U CPEJHUM YPOBHEM C(HOPMUPOBAHHOCTH MHTEPHET-
3aBUCHMOCTH IO IIOKa3aTeasiM COLMAJIbHO-KOMMYHHKAaTUBHOTO KOMIIOHEHTAa MOYKHO OTHECTH K
IpyIie BbICOKOTO PHCKa, ¢ KOTOPOil HEOOXOAMMO MPOBOAUTH CEPbE3HYIO Lie/IEHANPaBICHHYIO pa-
6oty no npodunaktuke MaTepHer-3aBucuMocTi. OHU COCTABUIIN SKCIEPUMEHTAIbHYIO Ipynmy (26
y4auxcs).

[TonpocTKOB ¢ HU3KUM U HYJNEBBIM ypoBHEM WHTEpHET-3aBUCMMOCTH Mbl OTHECIH K KOH-
TposbHOM rpymre (18 moapocTkoB).

[IpoBenenHble Oecenpl ¢ yHalluMUCS KOHTPOJIBHON U AKCIIEPUMEHTAIbHON TPYII PE3yIbTaThl
HaOmroeHus, a Takxke pe3ynbraTsl onpocHuka CAH u metoauku A.A. Peana mokasasnu, 4To B IO-
BEJICHUYECKON cdepe MOJIPOCTKOB 3KCHEPUMEHTANbHON TPYIIbl JOMUHUPYET MPUTATaTeIbHOE OT-
HOIIIEHHE K 00BEKTY 3aBUCUMOCTH, T.€. TaJPKeTaM U KOMIbIoTepy. VM3yueHue noBeieH4eckoro Kom-
MOHEHTA JIMYHOCTHOM CQepbl MOIPOCTKOB CBUAETEILCTBYET O TOM, YTO ydYallldecs IKCIEepPUMEH-
TaJbHOM TPYyNIBI UMEIOT 00Jiee HU3KUE TIOKA3aTeN! 10 00IIeMy YMCTBEHHOMY Pa3BUTHIO, YMEHUIO
KPUTUYECKH MBICIUTh, OCO3HAHHON >KM3HEHHON MO3UIIMH, CJIa00 OTCTauBalOT COOCTBEHHYIO TOUKY
3peHusl U NPAKTUYECKH HUYErOo HE 3HAIOT O HETaTUBHBIX NOCIEACTBUIX MHTEpHET-3aBUCHMOCTH.
Bce »T0 HeratuBHo oTpakaeTcsi Ha CHYKEHUHU UX yCIIeBAEMOCTH B ILIKOJIE.

N3yuenne sMOLMOHATIBHO-PE(IEKCUBHOTO KOMIIOHEHTa OCYIIECTBISUIOCH C MTOMOIIBIO OMPOC-
Huka bacca-Jlapku u meroaukn YCK, a Takxke Oecefpl ¢ pOAUTENIMU U ydyuTensMu. Pe3ynbraTel
MOKa3aJid, YTO OOJIBIIMHCTBO YYAIIUXCS SKCIEPUMEHTAIBHONW TPYHNBl OTJIMYAIOTCS HEYMEHHUEM
KOHTPOJIMPOBATh CBOU 3MOILUH, NMPOSIBICHHEM HEKOEH OTPEHIEHHOCTH K peajbHbIM COOBITHUSIM, He-
JKEJIAHUEM BCTYINATh B KOHTAKTHI C OKPY)KAIOIIMMH, HHTPOBEPTUPOBAHHOCTBIO U 3aKPBITOCTBIO OT
poluTenell, HEyMEHHEM U HEXeJIaHHEeM pa3peliaTh CI0KHbIE WM KOHQIIMKTHBIE cuTyanuu. [Tomu-
MO 3TOT0, POJIUTENN YKa3bIBAIN Ha >KaJI0ObI IeTel B 00JIaCTH CIIUHBI, TOJIOBHBIE 00JIH, TIOSIBJICHUE Y
HEKOTOPBIX CYXOCTH B TjIa3ax.

IIpoBepka JOCTOBEPHOCTH MOJYYEHHBIX B XOJ€ IMArHOCTUKU PE3YyJIbTATOB OCYILECTBIANIACH C
MOMOIIIBIO HemapaMeTprueckoro kpurepus Manna Yurtau (U).

Pacuersr mokazamu, uro Uamm (433,5) < Ukp (590,5) npu p< 0,01.

Taxkum o0pa3zom, npoBeneHHass AUArHOCTHKA MCXOJHOIO COCTOSIHUS cpopMmupoBaHHOCTH WH-
TEPHET-3aBUCUMOCTH Y COBPEMEHHBIX IIOJIPOCTKOB II0Ka3ajia ClIeayrolIee.
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1. Jlns GonpUIMHCTBA ONPOIIEHHBIX NOAPOCTKOB (52%) nmpobiema MHTEpHET-3aBUCUMOCTH HE
CTOUT OCTpO, OJIHAKO IOYTH MosioBUHA (48%) oTMeyaeT 3HaYMMOCTb HaxOxJeHus B MHTepHeT-
IIPOCTPAHCTBE, YTO BBI3BIBAET ONACEHUs, TaK KaK Ul JAHHOM I'PYMIIbI CYHIECTBYET PUCK MEpexoaa
B I'PYIILY C BBICOKUM YPOBHEM 3aBUCUMOCTH.

2. IlposBrnsieTcs 3aBUCUMOCTD MOIPOCTKOB OT COLMANBHBIX ceTel («B xoHTakTey, «OqHOKIaC-
CKHUKHN», «DelicOyk»), okono 86% HMEIOT CpeAHH M BBICOKHI ypOBEHb 3aBHCHMOCTH OT CO-
[UAJIBHBIX CEeTeH, TaKUM 00pa3oM MpobieMa 3aBUCUMOCTH OT COLMAIBHBIX CETeH aKTyallbHa IJIs
OOJIBLIIMHCTBA COBPEMEHHBIX MTOJIPOCTKOB.

3. B xoze ompoca poaureneil ObII0 BBISIBICHO, YTO OOJIBIIMHCTBO U3 HUX HE TOHUMAIOT Hera-
TUBHBIE NOCIEACTBUSA IHTEpHET-3aBUCUMOCTH, POAUTEIN PEAKO OCYHIECTBIIAIOT KOHTPOJb 3@ TEM,
KaKHe CaiThl MOCEIAIOT UX JETH U CKOJIbKO BpeMEHH MPOBOJAT B ceTu MHTEepHeT. DTO 00yCcnaBnu-
BAeT OPraHU3ALMIO LIEJICHANIPABICHHON paboThl ¢ pOIUTENIMH MOJIPOCTKOB. B Xone onpoca poau-
Tesell OOHapy)KeHa CBS3b MEXAY BBIPAKEHHOCTHIO VHTEpHET-3aBUCMMOCTH M TIOKa3aTeIsIMU
YXyJIIEHUs 30poBbs (00IM B cliMHE, OECHOKOMHBIN COH, CYXOCTb IJja3, IPOsBIEHHUE HEOOOCHO-
BaHHOM arpecCUBHOCTH).

4. OCHOBHOH LI€IbIO HAXOXKJEHUs B MIHTepHeTe, 0 pe3ysbTaTtaM Ompoca, sIBJISeTCsl OOLIeHuE,
YTO COrJIacyeTcsl C BEAYIIMM BHUJIOM JAEATEIbHOCTU NOAPOCTKOB. OMHAKO, yUUTHIBAas JaHHbIE JHa-
THOCTUKA O COCTOSHHUU COLUAJIBHO-KOMMYHUKATHBHOIO, ITOBEACHUYECKOTO U 3MOLMOHAIBHO-
pedIeKCUBHOIO KOMIIOHEHTOB MX JIMYHOCTHOH cepbl MOKHO MPEANOI0KUTh, YTO OOLIATHCS JUIs
HEKOTOPBIX MOJPOCTKOB Ipolie B IHTEpHET-NPOCTPAHCTBE, YEM B PEAJILHOM MHpE. DTO MO3BOJISIET
n30eraTh HanpsHKEHUs,, OTBETCTBEHHOCTH, HEOOXOJUMOCTH OTCTaWBaTh CBOIO TOYKY 3pEHMs, KOH-
TPOJIMPOBATH CBOU SMOLIMHU U Jp. IPU HEMOCPEICTBEHHBIX KOHTAKTaX C APYTUMHU JIIOJIbMH.

5. YV moIpoCTKOB 3KCHEPUMEHTAIbHON TPYHIbl JOMHUHUPYET NMPUTIraTeIbHOE OTHOLICHHE K
00BEKTY 3aBUCUMOCTH, T.€. Ta/PKETaM U KoMIbloTepy. VM npucyia HekoTopasi HaBsi3uuBas pUBsI-
3aHHOCTb U MOCTOSHHBIE MBICIM O TOM, YTO HEOOXOAMMO BOWTH B MIHTEpHET MO/ pa3HbIM Mpeaso-
roM. B cuimy aTux o0CTOATENBCTB, Y TAKUX MOJPOCTKOB HAOIIOJAETCs 3HAUUTEIbHOE CHUKEHUE U H-
TEpecOB U MOTUBAIMH K OOLIEHUIO CO CBEPCTHUKAMHU M B3POCIIBIMU, OHU HE XOTAT U HE MPUHUMAIOT
ydacTUe€ B COBMECTHOH JEATEIbHOCTH KJacca WJIU IIKOJIbl, YyTPauMBAETCS LEHHOCTb 3/10pOBbS U
3I0pOBOT0 00pa3a >KU3HHU, MPAKTUYECKU OTCYTCTBYET MIOHUMAaHNE HEeraTUBHOIO BIUsSHUS MHTEpHe-
Ta Ha CBOIO JKH3Hb, BCJIEJICTBUE UYErO OHU HE MCIBITHIBAIOT JKEIaHWE N30aBUTHCS OT HapacTarollen
3aBHCUMOCTH OT MHTEepHeTa.

6. UpesmepHoe mpeObIBaHUe B ceTH MIHTEpHET MPOBOIMPYET BOSHUKHOBEHUE MPOOIIEM C yue-
60ii. Bce 3T0 HeraTuBHO OTpa)kaeTcs Ha CHUKEHUHU UX YCIEBAaeMOCTH B IIKOJIE.

7. V3ydyeHne MOBENEHYECKOIO0 M SMOIMOHAIbHO-PE(PIEKCUBHOIO KOMIIOHEHTA JUYHOCTHOM
cdepbl MOAPOCTKOB MOKA3aJI0, YTO MPeoOIaJarolliiM SMOIMOHAIBHBIM COCTOSIHUEM, COIYTCTBYIO-
MM BpEMSNPENpoBOXaAeHNIO B IHTepHEeTe, sBIsieTcs paccaadbieHue. 9T0 MOKHO OOBSICHUTD TEM,
4TO MOAPOCTKH, HAXOJsCh B IHTEpHET-NIPOCTPAHCTBE, UCIIOJIB3YIOT 3TO BPEMs AJIs pa3BICUEHUN U
OTJIbIXa, a He JIJIsl oMcKa HeoOXoAUMOM /it yueObl HHpopMaIMi. BoIbIIMHCTBO yyammxcs SKCIe-
PUMEHTAIIBHON TPYyMIbl OTJINYAIOTCS HEYMEHHEM KOHTPOJIMPOBATh CBOM AMOLIMH, MPOSIBISIFOT OT-
PEIIEHHOCTh K PEaJbHBIM COOBITHSIM, HEKETaHUEM BCTYIaTh B KOHTAKThI C OKPYKAIOLUMHU, HHTPO-
BEPTHUPOBAHHOCTBIO U 3aKPBITOCTHIO OT POJUTENIEH, HEYMEHUEM U HEKEIAHUEM pa3peniarh CI0XK-
HbI€ UM KOH(QIUKTHBIE cuTyauuu. [logpocTkam skcnepuMeHTaIbHON IPYIIbI PUCYIa HECTIOCO0-
HOCTb YIPABJIATh SMOLUSAMH, HAXOAUTh UM a/IeKBaTHOE OOBSICHEHHE U PEATU30BbIBATH B JIEATENb-
HOCTH, HU3KUI CAMOKOHTPOJIb, CHU’)KEHHbIE HABBIKU TJIAHWPOBAHUS JESTEIbHOCTH.

3akiaoueHue

Takum 00pa3om, MPOBEACHHOE aBTOpPaMH JIUArHOCTHYECKOE HCCIEOBaHWE, OCHOBAaHHOE Ha
KOMIUIEKCE METOJIOB, TIO3BOJWJIO OINpPENEIUTh YPOBEHb CHOPMUPOBAHHOCTH COIHAIBHO-
KOMMYHHUKATUBHOTO, SMOIIMOHAIBHO-PE(ICKCUBHOTO U TOBEJIECHYECKOTO KOMIIOHEHTOB JIMYHOCT-
HOU cdepbl MOAPOCTKA, MOKA3aJI0 €ro 0O0OCHOBAHHOCTh M TMO3BOJIUJIO TOATBEPIUTH MPEAOIONKE-
HHE.
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Bce BBIIIEN3NOKEHHOE OMpENeNseT HEOOXOAUMOCTh pa3padOTKH IElIeHANPaBICHHON Mpo-

rpaMMbl TPO(GUIAKTHYECKONH paboThI C MOAPOCTKAMU CO CPEAHUM U BBHICOKHUM ypoBHeM WHTepHeT-
3aBHCHUMOCTH U €€ arpoOalny B YCIOBHX MEIarorn4eckKoro mpouecca mKoJIbl.

10.

10.
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Aoayanaesa I'.O.
KacecnipiMaep opTacbiHIa HHTEPHETKE TIYEJIIIIKTI IUATHOCTHKAJIAY

Anparna. Makanazia )xacecnipiMaep OpTachiHAaFbl HHTEPHETKE TOYEIIUTIKTI JUarHOCTHKAIIBIK
3epTTey HOTHXKENEPl KEeATIPUIreH. DMIUPHUKAIBIK 3€PTTEY Ka3ipri )KacocHipiMHIH JKEKe CalachIHbIH
TaHJaJIFaH KOMIIOHEHTTEPI MEH KOPCETKIIITepi, COHIAN-aK MHTEPHETKE TOYENIUTIKTIH KalbIITacy
JIEHTeiIepl HeTi31HAe cumnaTTaiarad. AamaTel K. No8 MEKTen-ruMHA3HAChIHIa OKUTHIH JKacoCIipiM-
JEpJIiH MHTEPHETKE TOYCIIUIITIH 3epTTey HOTIIKEIICPIH Talay >KOHE TMAarHOCTUKA 9/IICTEPIiHIH Ke-
IIeH1 YCBhIHBUIFaH. HoTwkenep »kacecmipiMaep/iH HHTEPHETKE TOYCNIUTITIHIH ICHXOJIOTHSIIBIK-
MEearOruKaiblK JAMAarHO3bIHAA HKACOCHIPIMHIH JKEKE CalachIHbIH oJIEyMETTIK-KOMMYHHKATHBTI,
AMOIMOHABI-PEDIESKCHSUIBIK ~ JKOHE MIHE3-KYJIBIK KOMIIOHCHTTEPIHIH KaJbIITacy JICHreliH
AQHBIKTANTBIH 9ICTEP JKUBIHTHIFBI O0JTYbI KEPEeK €KEHIH KOPCETTi.

Tyitinai ce3nep: MHTEPHETKE TOYENIUTIK, >kacecmipiM, MHTepHETKEe TOyeIUINK TUarHO3HI,
YKACOCITIPIMHIH )KEKE caIachl

Abdullayeva G.O.
Diagnostics of Internet addiction in the teenage environment

Abstract. In the article the results of a diagnostic study of Internet addiction in adolescents is
presented. An empirical study is described, which is carried out on the basis of the identified com-
ponents and indicators of the personal sphere of a modern adolescent, as well as the level of for-
mation of Internet addiction. A complex of diagnostic methods and analysis of the results of the re-
search of Internet-addicted adolescents studying at the KSU gymnasium No. 8 in Almaty is present-
ed. The results showed that the psychological and pedagogical diagnostics of adolescents' Internet
addiction should contain a set of methods to determine the level of formation of the social-
communicative, emotional-reflective and behavioral components of the adolescent's personality
sphere.

Key words: Internet addiction, adolescent, adolescence, diagnostics of Internet addiction, per-
sonal sphere of a teenager
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