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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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COGNITIVE SMART-TECHNOLOGY OF DISTANCE LEARNING
OF EXPERION PKS DISTRIBUTED CONTROL SYSTEM
FOR OIL AND GAS INDUSTRY USING ONTOLOGICAL APPROACH

Abstract. The research is devoted to the actual problem of qualified engineering personnel training for the oil
and gas industry of the Honeywell company industrial equipment. There has been developed a cognitive Smart-
technology of distance learning of engineers in shared laboratories of Experion PKS distributed control system
equipment, which is currently widely used to solve a set of tasks from data collection and processing to technological
processes operating modes optimization at refineries. The application of the proposed technology allows to provide
high-quality personalized distance learning using ontological models that are designed to analyze the structure of DL,
to systematize the input and output data, as well as significantly to improve the quality of the developed complex
software. The advantage of the proposed Smart-technology of DL is the use of cognitive methods for the dynamic
presentation of educational information using cognitive-visual schemes depending on the type of central nervous
system of the student: choleric, sanguine, melancholic or phlegmatic, as well as features of vision in order to improve
learning efficiency. Taking into account the individual characteristics of the perception of educational information
there was created a personalized learning trajectory. An important feature of the technology is the processing of
multidimensional data using a bioinspired approach of artificial immune systems in order to predict learning results
and prompt adjustment of the industrial equipment development process.

Key words: distance learning, Smart-technology, ontological approach, shared laboratories, Experion PKS
industrial equipment, cognitive methods.

Introduction. Nowadays, the actual problem is qualified engineering personnel training in the oil and
gas industry on modern industrial equipment. The development of innovative distance learning
technologies for effective training of specialists in shared laboratories (SL) on industrial equipment of
leading manufacturers is relevant. Since 1974, Honeywell company has been developing distributed
control systems (DCS) and is currently a leading company in the Fortune 100 rating in the field of
industrial equipment for various purposes [1]. Honeywell equipment is successfully used in the oil and gas
and chemical industries, for the production of turbo compressors, in industrial automation, etc. The
company pays special attention to training centers and training courses. There are a large number of
colleges around the world: in Germany (Honeywell Process Solutions); in France (Honeywell French
Automation College); in Russia (Honeywell Russia Automation College), etc. The company invests
heavily the development of E-Learning and offers various virtual trainings. The platform Experion PKS
(Process Knowledge System) by Honeywell, which is a set of high-tech tools for solving various
automation tasks [2], is especially widely used and is often used at refineries.

The progress in the field of high technology and the creation of the Internet allowed to modernize the
sphere of higher education and one of the promising direction is distance learning (DL). The purpose of
implementation of distance learning technologies in the system of engineering education is to ensure the
availability of obtaining knowledge for students, regardless of their place of residence, social status, health
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status, distance from the training center [3], etc. Development and implementation of innovative distance
learning technologies using modern approaches of artificial intelligence and telecommunication means,
which provide a highly effective interactive method of obtaining knowledge, is a new level of interaction
between the teacher and the student, aimed at improving the quality of training and development of
complex technological equipment.

Literature analysis. Shared laboratories (SL) create a platform for research, technological and
engineering activities and provide open access to expensive industrial equipment. For example, the
researchers [4] consider various learning styles that determine the cognitive and psychosocial behavior of
students, the knowledge perception, interaction and information processing in various learning
environments. There is given an evaluation of the styles effectiveness for laboratory training through a
web-platform. The work [5] is devoted to the issues of efficient maintenance of distributed remote
laboratories.

The studies [6] consider the need to use the latest remote information technologies in educational
process organization in the system of higher technical education, due to the fact that traditional approaches
categorically do not meet the needs of a rapidly developing society, that contradicts the real needs of main
consumers of educational services. The article [7] is devoted to the issues of the DL advantages in
connection with the great adaptability to the needs of students, the wide possibilities of modern high
technologies use, telecommunication and multimedia tools in order to improve the education quality. The
research [8] raises the issue of the student training quality. The rapid development of online higher
education leads to the fact that students are faced with certain barriers that affect the general DL quality.
These problems are solved by the use and by the implementation of effective DL methods and by the latest
information and communication technologies. Despite the advantages of DL there is a high percentage of
student dropouts. The work [9] is devoted to the solution of this problem. There has been carried out the
analysis and have been developed measures that help to reduce the dropout rate from the distance learning
system on the basis of a deep level of personnel interest and learning process personalization. The
conducted researches and available data confirm the effectiveness of their application. The article [10]
presents a comparative analysis of the traditional system of education and distance education. The
effectiveness of DL as a supplement to the traditional form of education is also shown.

The implementation of modern information Smart-technologies using the latest achievements of
artificial intelligence in the field of DL contributes to the development of intellectual abilities of students
and to the improvement of the education quality. The article [11] defines Smart-learning, based on the use
of digital technologies and DL empowering. The development of various cognitive DL methods in order
to take into account the characteristics of information perception by students is relevant. The article [12]
proposes a Smart-technology of DL using cognitive learning tools that solves the problem of accessibility
of education and is aimed at developing the mental abilities of students. The article [13] deals with issues
of interactive learning in the intellectual environment. There are proposed various training scenarios that
illustrate the implementation of new educational models aimed at the adaptation and individualization of
knowledge acquisition. The general purpose of both learning scenarios is to improve learning for different
groups, moving away from a teacher-based approach to a student-centered approach.

A great importance at the development of innovative Smart-systems of distance learning has the
development and the use of ontological models, which allow to systematize and to structure the data [14].
Ontologies are widely used in solving problems of knowledge representation in various applied areas,
including in the field of DL. Analysis of ontological models allows to take into account the peculiarities of
functioning and interconnection during the work of various algorithms of artificial intelligence, reduces
the time and computational costs on the development of software for the implementation of Smart-
technologies of DL. The article [15] describes the ontological learning model, which contains the
psychological characteristics and personality traits of the learner. The research [16] is devoted to the
creation of ontological models that characterize students in the ontology editor Protégé. In the work [17],
there is considered the problem of creation of the large-scale ontologies and their practical use. The article
[18] presents the ontological student's network model for learning environments. This model is developed
as a set of ontological resources that have been expanded, standardized, interconnected and adapted for the
use in various learning environments.

The proposed researches are a continuation of the cycle of works devoted to distance learning of
engineering specialties. For example, the work [19] considers the need to process a huge flow of
24
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multidimensional data in real time arising from the operation of modern DL systems, problems associated
with the huge number of unaccounted factors affecting the system and the ability to connect to real
equipment. With DL there is a very large load on the eyesight [20], therefore, the development of a
specialized DL system for people with visual disabilities is urgent.

Problem statement and solution methods. It is necessary to develop a cognitive Smart-technology
of DL equipment for the Experion PKS distributed control system of Honeywell company for the oil and
gas industry in shared laboratories using ontological models and an approach of artificial immune systems,
taking into account students' perception of educational information depending on their psychotype and
visual characteristics in order to improve learning process.

Figure shows the structure of the cognitive DL Smart-technology to the Experion PKS industrial
equipment.

The main features of the proposed technology are:

1. Development of ontological models for structuring the information DL system, systematization of
input and output data, identification of logical links, and development of software.

2. Introduction of cognitive methods of dynamic presentation of educational information using
personalized cognitive-visual schemes depending on the student's psychotype (choleric, sanguine,
melancholic or phlegmatic) and vision peculiarities (myopia and hyperopia).

3. Application of the modified Artificial Immune Systems (AIS) algorithm for processing individual
characteristics (descriptors) of students and for prediction learning results, as well as operational control of
the process of obtaining knowledge based on the learning evaluation.

4. Shared laboratories for solving the assigned task of distance learning should have a complete
infrastructure: modern equipment, appropriate technical and software support.

SL
Experion PKS
equipment

A

Data processing
by intellectual methods
and learning evaluation

Smart-
technology of
distance
learning

Ontological approach

Cognitive methods of dynamic
presentation of information

using cognitive-visual schemes

and dependence on the psycho-type

Color presentation
of educational material,
depending on vision
pecularities

Cognitive DL Smart-technology to the Experion PKS industrial equipment

The Experion PKS platform is a multi-layered architecture for solving complex tasks from collecting
and processing information to optimization of operating modes of technological processes and is widely
used in the oil and gas industry [2]. This platform largely interacts with a large amount of advanced
control, planning and automation subsystems, alarms, security and access control subsystems, thereby
providing the necessary level of integration and interaction between all components of the control
systems. The use of a fault-tolerant industrial network (FTE) provides the connection of all control nodes,
but at the same time has a number of characteristics that allow maintaining a high level of reliability and
security, as well as the ability to work with equipment from other manufacturers. At connecting field
devices via digital interfaces, not only the measurement channel error is reduced, but it also ensures the
extended information obtaining. The use of a universal digital interface (HART protocol) allows remote
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monitoring and configuration of communication channels. The main feature of Experion PKS is the built-
in “server consolidation” technology - DSA (Distributed Server Architecture). DSA technology provides
unified access not only to real-time data (configured points), but also to the trends and history logs. This
makes it possible quickly to respond and to make decisions through access to the necessary information.
Ontological models. Table presents the following ontological models: shared laboratories with the
use of the Experion PKS distributed control system equipment, the ontological model of teaching the
Experion PKS equipment; ontological model of a student taking into account psychotypes and visual

peculiarities.

Ontological models of DL in SL with Experion PKS equipment

Ontological models

Content

1

2

1. Ontological
model of SL with
the Experion PKS
equipment of the
Honeywell
company

Download and connection of software for the Experion PKS system.

Creation of an operator account in the Station program:

- opening the operator panel using Enter System Menu and System Configuration;

- creation of an operator account (selecting Operators) to Configuration Studio access;
- log in to the system under the created operator account.

Creation of an enterprise model database (EMDB, Enterprise Model DataBase):

- download an EMDB system using Knowledge Builder program;

- connection and loading of the configured server into the EMDB system;

- creation and configuration of Asset Model in the Enterprise Model Builder application for the selected
control object;

- download the Asset Model to the EMDB system;

- creation of an Alarm Group in the Enterprise Model Builder application and connection to the Asset
Model;

- download of Alarm Group to EMDB system.

Creation of a SCADA system:

- selection of Control Strategy command,

- creation and configuration of a communication channel (Build Channels) in Quick Builder application;
- connection of a communication channel using Ethernet in order to work with controllers using OPC
technology;

- checking the connection of the communication channel in the Station program, where statistical data are
automatically recorded;

- selection of the controller type (Modbus, UserScanTask, Allen-Bradley, FSC) and connection to the
communication channel and download;

- checking the connection of the controller in Station;

- if the controller is not connected, then select “Controllers” in the System Configuration system and
connection of the controller using the left mouse button on the “Enable” checkbox;

- selection and configuration of the sensor "points" (Points) by signal type: Accumulator Point, Analog
Point, Container Point, Status Point;

-connection and loading Points: to the communication channel, controller, Asset Model (control object),
Alarm Group;

- checking the connection of Point in the Station;

- in order to control the Point state, the name Point is entered in the Command Zone and by the left mouse
button on Detail opens the created point through which it can be controlled;

- point status control;

- view the status of the Alarm Zone;

- viewing time control in History from 1 hour to 1 minute.

Creation of an interactive operator display and setting up the information presentation from a display
reflecting the front panel of the control circuit:

- a data structure of the display is compiled for several field values at one point with different parameters;
- Analog Point for control circuit (PV, SP, OP, Mode, Aux1-4, Alarms). StatusPoint for valve (PV, OP,
Mode, Alarms). Where PV (process value) is the process variable, OP (output) is the output variable, SP is
the specified value of the measured parameter (setpoint), MD is the mode for loop changing from manual
to automatic control;

- creation of a working group display and of a trend for each point in the server database;

- definition of Analog Point or Status Point and the display name in (Group Face Template Display) for
working with the front panel of the operator;

- creation of groups configuration Configure Groups in the application Trends and Groups in the field Title
Definition;

— 26 ——
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- point identification and point description (Point IDs and Point Descriptions) using the Point Browser
window;

- definition of the working group and observation of working data for each point from one display, if your
server is connected to the controller and is in operation mode;

- work with an interactive display that combines the characteristics of standard group and trends displays.

2. Ontological Lectures:

model of Experion |- Lecture 1. Introduction to the Experion PKS platform;
PKS equipment - Lecture 2. Work with the Station program.

learning

Laboratory classes:

- Lab. 1. Access to the Station program using protection level data;

- Lab. 2. Launch of Configuration Studio, which performs access configuration and system simulation
tasks.

Independent work:

- Topic 1. Connection of the controllers to the server using communication channels, as well as
determination of the controller type and communication line type;

- Topic 2. Configuration of the trend in the application Configuration Studio.

Educational materials:
- Experion PKS. Product guide. 2004. Honeywell.

3. Ontological The use of a cognitive approach in order to identify the physiological, intellectual and psycho-

model of the student | physiological features of the perception and awareness of information:

taking into account |- questionnaire in order to determine the individual characteristics by the psychotype:

psychotypes and 1. choleric (strengths: active, confident, pragmatist, creative; weaknesses: domineering, irritable, hot-
vision peculiarities |tempered);

2. sanguine: (strengths: enthusiastic, sociable, talkative; weaknesses: unorganized, undisciplined);

3. phlegmatic:

4. melancholic:

- selection of the optimal training tactics, taking into account the individual vision peculiarities

1. with myopia;

2. with hyperopia;
- development of a database of individual descriptors of students;
- processing of multidimensional data on the basis of modified AIS algorithm;
- formation of individual cognitive visual schemes;
- dynamic presentation of information, taking into account the vision peculiarities and psychotype;
- prediction of learning results and operational control of the knowledge obtaining process based on the
learning evaluation.

The developed ontological models are implemented in the Protégé ontology editor.

Conclusion. The conducted researches on creating innovative cognitive Smart- technologies [21] of
distance learning of engineering specialties in shared laboratories of distributed control equipment at
Experion PKS of the Honeywell company using an ontological approach and artificial immune systems
are relevant and are aimed at effective personalized distance learning, taking into account information
perception features (depending on psychotype and visual acuity) and the preparation of highly
professional specialists in the oil and gas industry [22].

This work is carried out on the grant NeAP05130018 «Cognitive Smart-technology design for
intelligent complex objects control system based on artificial intelligence approaches»(2018-2020) at the
Institute of Information and Computational Technologies, the Committee of science of the Ministry of
Education and Science of the Republic of Kazakhstan.
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MYHAMTI'A3 CAJIACHI YIITH OHTOJOT USAJBIK TOCLIII
KOJJAHA OTBIPBIII
EXPERION PKS KAB/IbIF bIH KAIIBIKTAH OKbITY 1bIH
KOI'HUTHUBTI SMART-TEXHOJIOT' USICBI

AnHoTanus. 3eprreynep MyHairas camaceiHmarsl Honeywell (Honeywell) ¢upmachHBIH eHEpKoCIITIK
JKaOBIFBI VIIIH MaMaHIAHIBIPEUIFAaH MHXKSHEPITIK KaapiaapAbl JabIHIAyJaFel ©3€KTi Mocernere apHanraH. Kemenmi
TEXHUKAJBIK aBTOMATTaHABIPBUTFaH KYPBUIFBUIAPEIH oHIIpyieH Honeywell KOMITOHHSACH deMIiK KOmOacIbl OOIIBITT
cananamel. Honeywell KypbUIFBLTapBl adpoFaphlll, MyHail-ra3 jkoHe 0acka Ja eHIIpic calamapblHAa COTTI KOJaa-
HBICKa M€. ABTOMATTHI TYPAE PETTEyre, KAIIBIKTHIKTaH OacKapyFra, >KHHAKTay XXOHE AEPEKTepAl eHJeyre, akma-
parTapabl rpaguKaiblK OeiiHeneyre, ecenTepii KalblITacThIpyFa, KypHAIAApsl MyparaTTayFa, aKmapar aiMacyra
)koHe T.0. QyHKuMsIapapl aTkapathiH KyaTThl Experion PKS perrenren 6ackapy xyitecin Honeywell kopriopamusice
d3ipIIereH.

Kazipri yakpITTa MyHalieHZIEy 3aybITTapblHAA aKMapaTThl JKHHAY JKOHE OHJCYAEH OacTal TEXHOIOTHSUIBIK
YpAepicTepdiH )KYMBIC icTey TOpTiOiH OHTalIaNaHABIpYFa ACHIHTI MIHACTTEPAIH KUBIHTHIFBIH ISy YIIiH KeHiHSH
MaiaHBUTATBIH YKBIMIBIK TAiialaHy 3epTxXaHajapeliHOa WHKeHepinepai Experion PKS »xaOnprpiH KammbIkTaH
OKBITY/IBIH KOTHUTUBTI Smart-TeXHOJOTHACH! XKacalAbl. ¥ CBIHBUIFAH TEXHOJIOTHsIIapAbl Kongany — KO KypbUIBICEIH
TaJfayFa, Kipic KOHE HIBIFBIC JEPEKTEp.i XKyieneyre apHaJfaH OHTOJOTHSUIBIK MOAENBICP/I MaiifalaHa OTHIPHII
camansl 1epOeCTeHAIpUIreH KaIIBIKTaH OKBITYIBl KaMTaMachl3 eTyre MYMKIHIIK Oepeli, COHmai-ak, XacaiaraH
Kypaeni OarmapiaMasiblk KaMTYABIH CallachlH aWTapibIKTail apTThIpaabl. ¥ChIHBUIBIN OThIpraH KO Smart-texHo-
JIOTHSICHIHBIH apTHIKIIBUIBIFEl OKBITYBIH THIMALTITIH apTTHIPY YIIiH OKYIIBIHBIH XOJIEPUK, CAHIBHHUK, MEITAHXOJINK
HeMmece (hIerMaTHK CHUSKTBHI OPTAIBIK KYHUKE KYHECiHIH THITiIHE, COHBIMEH KaTap Kepy epeKIIeTiKTepiHe OaillaHbICTHI
OKy aKIMapaTTapblH KOTHUTHBTI-BU3yaJabl ChI30ailapAblH KeMeTiMeH NWHAMHKAIBIK TYpPFbIIa OepyliH KOTHHTHUBTI
omicTepiH KonmaHyMeH OaitmanpIcThl. OKy akmapaThlH KaOBUINAYIOBIH JKEKE CHUMAaTTaMallapblH €cKepe OTBIPHIIL,
OKBITY/IBIH J1epOCCTEHIIPUITeH TPAEKTOPHACH TYPFBI3bUIAABL. TEXHOJOTHUSHBIH MAaHBI3/Ibl CPEKIIEIIri OKBITYIBIH
HOTIDKENIEpiH OOJDKay JKOHE OHEPKOCINTIK »XaOIBIKTapAsl Wrepy YAEpICTEepiH MIYFBUT TY3eTy YIOiH >KacaHIbI
UMMYHIBIK KYHelepaiH OHOMHCIEpUPIICHTeH TOCUTIH MaiifamaHa OTHIPHIN, KOTeNIIeMIi AEpPeKTepAi eHIeye
JKaThIp.

TyiiiH ce3mep: KambIKTaH OKBITY, Smart-TeXHOJIOTHS, OHTOJIOTHSUIBIK TAC1II, 3epTXaHATap bl YKBIMIIBIK Iaia-
nany, Experion PKS enepkocinTik >ka0IbIFbpl, KOTHUTUBTI 9IiCTEP.

I'. A. Camuryauna’, 3. K. Camuryaunna’, K. C. Jlykmanosa®

'prmn WuctutyT HHGOPMAIIMOHHBIX U BRraucIuTeNbHBIX TexHoJornit KH MOH PK, Anmarter, Kazaxcran;
2KasHUTY um. K. U. CartmaeBa, AnMatsl, Kaszaxcrad

KOTI'HUTUBHASI SMART-TEXHOJIOI'USI
JUCTAHIHUOHHOI'O OBYYEHUS
PACIPEJIEJIEHHOM CUCTEMBI YIIPABJIEHUSA EXPERION PKS
JIJISI HE®GTET'A30BOM OTPACJINA
C IPUMEHEHHUEM OHTOJIOTHYECKOI'O ITIOAXOJA

AnHoTanusi. VccnenoBaHus MOCBSAILICHBI aKTyajbHOW MpoOJeMe MOJATrOTOBKH KBATH(DUIMPOBAHHBIX WHIKE-
HEepHBIX KaJpoB JUis HedTera3oBoil oTpaciu NpombliuieHHOMY obopynoBaHuio ¢upmbl Honeywell. Komnanus
Honeywell siBisieTcss MUPOBBIM JIHIEPOM B 00JACTH MPOM3BOACTBA KOMILIEKCA TEXHHYECKHX CPEICTB aBTOMa-
tuzauuu. Odopynosanne Honeywell ycrenHo npuMeHsieTcst B a9pOKOCMUYECKOH, He)Tera3oBoil U Ipyrux o0aacTsx
npomsbinuienHocTd. Kopropanueirt Honeywell paspaborana MomHas pacrpezei€HHas CHCTeMa yIpaBICHHUS
Experion PKS, koTopasi BbIIOJIHSET (YHKIMU: aBTOMATHYECKOTO PETYJIMPOBAHUS, AMCTAHIMOHHOTO YIpaBIICHHUS,
cOopa u 00pabOTKK JaHHBIX, IPahUIESCKOr0 0TOOpaKeHHU UHPOPMAIMH, (HPOPMHUPOBAHUS OTUETOB, APXHUBHUPOBAHUS
KypHaJIOB, 0OMeHa nH(pOpMaIe u T.1.
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Pa3zpaboTana KOTHUTHBHAs Smart-TEXHOJOTHsS JUCTAHIIMOHHOTO OOy4YEeHUs] HMHKEHEPOB B JIAOOPATOPHSIX KOJI-
JIEKTHBHOTO TIOJIE30BaHMS OOOpPYMOBaHMIO pacIpelesieHHON cucTembl ympasienus Experion PKS, kotopoe B
HacTosIIee BpeMs IIUPOKO MCHOJIB3YeTCs [UIsl PEellieHns] KOMIUIeKca 3a1a4 oT cOopa u 00padboTku uHdopmanuu 10
ONTHUMHU3AIMU PEKUMOB PadOTHI TEXHOJOTHYECKUX MPOLIECCOB Ha HedrenepepadarbiBatoux 3aBoax. [Ipumenenne
MpeiaraeMol TEXHOJOTHH MO3BOJSIET OOECIeYnBaTh KAa4eCTBEHHOE IEPCOHATU3UPOBAHHOE IUCTAHIIMOHHOE
o0ydeHHe C MCHOIb30BAHMEM OHTOJIOTHUECKMX MOJEJeH, KOTOphIe MpeAHa3HA4YeHBl JJIs aHaim3a cTpykrypsl 1O,
CHCTEMaTH3allM{ BXOJHBIX W BBIXOJHBIX IAHHBIX, a TAK)KE CYIIECTBEHHO IMOBBIIIAIOT Ka4eCTBO pa3padaThIBAEMOIo
CIIOKHOTO TIpOrpaMMHOTO obecrieueHus. JlocronHcTBOM mpeanaraemoit Smart-rexnosoruu JJO sBiseTcst mpume-
HEHHE KOTHUTHBHBIX METOJMK AMHAMUYECKON MoAa4n y4eOHO# HH(POPMAIMK C TOMOIIBI0 KOTHUTHBHO-BH3YalIbHBIX
CXEeM B 3aBHCHMOCTH OT THIIA LIEHTPAIbHOW HEPBHOH CHCTEMBI OO0YYaroIIerocs: XOJIEpHKa, CAaHTBUHHKA, MEJaH-
XOoJNMKa win (ierMaTvka, a TakKke OCOOCHHOCTEH 3peHusl AJsl MoBbieHHs dhdekTuBHOCTH 00y4yeHus. C ydyerom
MHIIUBHUYAJIbHBIX XapaKTEPUCTUK BOCIIPUATHS yueOHON MH(OpMALIMK CTPOUTCS MEPCOHANIN3UPOBAHHAS TPACKTOPHS
o0y4enusi. BakHoll OCOOCHHOCTBIO TEXHOJIOTHHU SIBIISIETCS 00pabOTKa MHOTOMEPHBIX JaHHBIX C HCIIOJIb30BaHHEM
OHOMHCTIEPUPOBAHHOTO MOJIX0Aa UCKYCCTBEHHBIX MMMYHHBIX CHCTEM JJISi IPOTHO3HUPOBAHUS PE3YIbTaTOB 00yUIECHUS
1 OTIEpPaTUBHON KOPPEKTUPOBKH IPOLIECCa OCBOSHHS MTPOMBIIIIICHHOTO 000pyIOBaHHS.

KioueBble cioBa: JUCTaHIMOHHOE OOydYeHHE, Smart-TeXHOJIOTHUsI, OHTOJIOTHYECKHH TOAXO0/, JiabopaTopuu
KOJUIEKTHBHOTO TI0JIb30BaHUs, IPOMbILLIeHHOE 000pynoBanue Experion PKS, korHuTHBHBIE METOJUKH.
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