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The article has been conducted an analytical review of the current state of distance learning (DL) on
the basis of multiagent approach. The most widespread intelligent systems in DL have been discussed.
The hybrid systems have been isolated based on various combinations of intelligent methods (arti�cial
neural networks, evolutionary algorithms, arti�cial immune systems, fuzzy logics, etc.). Such systems
provide an opportunity to identify a global strategy of supplying of educational material, and e�ectively
arrange for the training in DL and personalize it for speci�c groups of learners. The expert systems have
been marked which have the ability to plan courses in DL and use the problem-oriented methodology
of knowledge formalization, which increase the speed and e�ciency of designing educational courses.

Smart learning is widely used in education, which improves DL due to the penetration of smart
components. It is revealed that Smart-learning can provide many useful opportunities for the learners,
but it also positively a�ects the e�ciency of assimilation of course material. Using the multiagent
system (MAS) is of immediate interest in DL on the basis of such intelligent agents, such as: gaming,
cloud, cognitive, personal, ontological, collective, support, and decision-making, etc. The cognitive
factors have particular importance of interaction of students with the DL system which is based on
emotion and mental opinions tracking by agents, among leaners during the learning process. Emotional
mechanism allows to know the most appropriate pattern of interaction with the learner, on the basis of
desires and emotions demonstrated by the students. Cognitive agents improve communication between
users and provide personal support compared to neutral agents. It is revealed that this technology gives
the opportunity to study the causes of di�erent events and make predictions of learning outcomes.

The attention is focused on �exible ways of organizing knowledge with the help of agents based on
personal or collective training as well as ontological methods of structuring data. Agents of collective
learning can analyze the activity of students in the group to identify their role in the team and diagnose
the state of cooperation (taking into account the balance of team roles in an ideal situation). Multiagent
systems of personal training are able to adapt to the characteristics of the students and to use the
experience gained for the modelling of optimal education process. The features of the ontological
approach are distinguished, which allow to e�ciently distribute agents and to improve performance for
ÌÀS.

The importance of cloud MAS has been noted, which allows to get an education on computers
with small computing power. The e�ectiveness of the cloud-based MAS DLapplication has been
highlighted in comparison with traditional DL: the expansion of learning opportunities, broad access
to information from various devices (computers, smartphones and tablets), stronger collective and
collaborative studying, individualized learning, etc. Cloud technology allows agents to process multi-
dimensional data directly on the servers and reduce the load information transmission in DL. The
activities of these agents open the way for the creation of a common training base, in which both
private and public educational institutions will involve. It is analyzed that this technology can treat
multidimensional data directly on the servers and reduces the load on leaner's devices.
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MAS support and decision-making in DL have been also reviewed enabling the students to �nd the
right decisions when problems arise. These systems generate the process of learning and support the
work of the student and the teacher, and in a timely manner to assist them in the learning environment.
It is found out that through the support of students, e�ciency is increased and the process of learning
in DL is signi�cantly simpli�ed.

Much attention is paid to the role of the agent-oriented approach to improving the �ow of knowledge
in public educational institutions. It has been found out that such systems can act as a regulatory
component of the state educational system.

The implementation of agents in a learning environment where the behavioral factor
dominates,allows to understand in what direction to develop basic education and increase its
e�ectiveness. It is determined that such MAS can simulate training program before applying it in the
real education environment. The game approach of MAS has been considered for better assimilation of
information in DL. The method used allows students to gain experience of conversational interaction
with the virtual world, based on various learning criteria. Such agents can be represented visually in the
form of cartoon characters or orally with the help of machine-simulated voice. This approach increases
the e�ciency of information perception.

Thus the review considers DL based on intelligent systems and MAS. The conditions of
implementation of DL educational systems, learning resources, and interaction between the teacher
and the students are considered.

Also education forms have been analyzed, the main directions of DL development based on
intelligent systems have been presented, and the di�erences of these DL from traditional learning
have been illustrated.

The problems have beenhighlighted that are solved by learners and teachers in DL. It has been
shown that the e�ectiveness of the DL is determined by the use of agent-based technologies that
underlie the design and implementation of online courses.

It was concluded that DL based on MAS can be considered as an e�ective form of learning through
intelligent approaches that are rarely implemented in traditional form of education.It was determined
that introduction of DL into teaching practice allows to develop students 'abilities to think critically,
make informed decisions and acquire the skills of communication, both in business and in everyday life.
Also the importance of the DL developmenthas been emphasized on the basis of intelligent systems for
persons with di�erent disabilities.

It is clari�ed that due to the MAS underlying DL systems, the e�ectiveness of the training is
increased and many of the processes of educational organizations are automatized. Agent-oriented
technology allows to signi�cantly facilitate the perception and awareness of the information in DL and
creates available individual learning environment of students. Advantages of MAS have been identi�ed,
main ones are: �exibility in the development of various software and hardware solutions, the ability to
use in conjunction with other programming languages, the versatility and the stability of the system
as a whole, and also speed of processing of multidimensional data and independence of the individual
parts.

Key words: intelligent system, distance education, multi-agent approach, agents, cognitive
approach.
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Â ñòàòüå ïðîâåäåí àíàëèòè÷åñêèé îáçîð ïî èíòåëëåêòóàëüíûì ñèñòåìàì â äèñòàíöèîííîì îá-
ðàçîâàíèè íà îñíîâå àãåíòíî-îðèåíòèðîâàííîãî ïîäõîäà. Ïîêàçàíà àêòóàëüíîñòü ðàçðàáîòêè
ìóëüòèàãåíòíûõ ñèñòåì ïðè ñîçäàíèè èííîâàöèîííûõ èíòåëëåêòóàëüíûõ òåõíîëîãèé äèñòàí-
öèîííîãî îáó÷åíèÿ, îñíîâàííûõ íà ïðèìåíåíèè ðàçëè÷íûõ ïîäõîäîâ è ñèñòåìíîì àíàëèçå.
Îñîáîå âíèìàíèå óäåëåíî êîãíèòèâíûì àãåíòàì, ó êîòîðûõ èìåþòñÿ ïîâåäåí÷åñêèå è ýìîöè-
îíàëüíûå ôóíêöèè âçàèìîäåéñòâèÿ ñî ñòóäåíòàìè â ñèñòåìå îáó÷åíèÿ. Ïîêàçàíà âàæíîñòü
äèñòàíöèîííîãî îáðàçîâàíèÿ äëÿ îáó÷àþùèõñÿ ñ ðàçëè÷íûìè îãðàíè÷åííûìè âîçìîæíîñòÿìè
è ïåðñïåêòèâû èõ ðàçâèòèÿ. Ïðèâåäåíû îñíîâíûå äîñòîèíñòâà è íåäîñòàòêè ïðèìåíåíèÿ ìóëü-
òèàãåíòíîãî ïîäõîäà ïðè ïîñòðîåíèè èíòåëëåêòóàëüíûõ ñèñòåì äèñòàíöèîííîãî îáðàçîâàíèÿ.

Êëþ÷åâûå ñëîâà: èíòåëëåêòóàëüíàÿ ñèñòåìà, äèñòàíöèîííîå îáðàçîâàíèå, ìóëüòèàãåíò-
íûå ñèñòåìû, êîãíèòèâíûé ïîäõîä.

Ââåäåíèå. Â íàñòîÿùåå âðåìÿ äèñòàíöèîííîå îáó÷åíèå (ÄÎ) ÿâëÿåòñÿ îäíèì èç ïåð-
ñïåêòèâíûõ íàïðàâëåíèé â îáðàçîâàíèè. Îíî áåðåò ñâîå íà÷àëî ñ 1840 ãîäà, êîãäà áðè-
òàíñêèé ó÷åíûé-ñòåíîãðàô Èñààê Ïèòìàí âïåðâûå ââåë òåðìèí

”
êîððåñïîíäåíòñêîå îá-

ðàçîâàíèå“ è íà÷àë îáó÷àòü ñòóäåíòîâ ÷åðåç ïî÷òîâóþ ñâÿçü â Âåëèêîáðèòàíèè [1]. Áëà-
ãîäàðÿ ãèáêîñòè è óíèâåðñàëüíîìó ïîäõîäó, ÄÎ ñòàëî êîíêóðèðîâàòü ñ òðàäèöèîííûìè
ñèñòåìàìè îáó÷åíèÿ, ïðåäëàãàÿ íîâûå ìåòîäû ìîäåðíèçàöèè îáðàçîâàòåëüíîé è ïåäàãî-
ãè÷åñêîé äåÿòåëüíîñòè [2]. Â ñâÿçè ñ áóðíûì ðàçâèòèåì âû÷èñëèòåëüíîé òåõíèêè è èñ-
êóññòâåííîãî èíòåëëåêòà àêòèâíî ðàçðàáàòûâàþòñÿ ñîâðåìåííûå èííîâàöèîííûå òåõíî-
ëîãèè ÄÎ äëÿ óëó÷øåíèÿ êà÷åñòâà è ïîâûøåíèÿ ýôôåêòèâíîñòè îáó÷åíèÿ. Íàèáîëüøèé
èíòåðåñ ïðåäñòàâëÿþò èíòåëëåêòóàëüíûå ñèñòåìû äèñòàíöèîííîãî îáó÷åíèÿ (ÈÑÄÎ) è
smart-òåõíîëîãèè, êîòîðûå îáëàäàþò øèðîêèìè âîçìîæíîñòÿìè äëÿ îáåñïå÷åíèÿ âûñîêî-
ãî óðîâíÿ îáó÷åíèÿ. Ïîä èíòåëëåêòóàëüíîé ñèñòåìîé (ÈÑ) ïîíèìàåòñÿ òåõíè÷åñêàÿ èëè
ïðîãðàììíàÿ ñèñòåìà, ñïîñîáíàÿ ðåøàòü çàäà÷è, òðàäèöèîííî ñ÷èòàþùèåñÿ òâîð÷åñêèìè,
ïðèíàäëåæàùèå êîíêðåòíîé ïðåäìåòíîé îáëàñòè [3]. Ìíîæåñòâî ÈÑ [4], ïîñòðîåííûõ íà
îñíîâå èñêóññòâåííûõ íåéðîííûõ ñåòåé, ýâîëþöèîííûõ àëãîðèòìîâ, èñêóññòâåííûõ èì-
ìóííûõ ñèñòåì, øèðîêî èñïîëüçóþòñÿ äëÿ ïðîãíîçèðîâàíèÿ ðåçóëüòàòîâ îáó÷åíèÿ, ïîä-
äåðæêè è ïðèíÿòèÿ ðåøåíèé, àíàëèçà ìíîãîìåðíûõ äàííûõ, êîìïüþòåðíîé áåçîïàñíîñòè

Ðàáîòà âûïîëíåíà ïî ãðàíòó Êîìèòåòà íàóêè Ìèíèñòåðñòâà îáðàçîâàíèÿ è íàóêè Ðåñïóáëèêè Êàçàõ-
ñòàí � ÃÐ 0215ÐÊ01472 (2015�2017 ãã.) ïî òåìå

”
Ðàçðàáîòêà èíôîðìàöèîííîé òåõíîëîãèè, àëãîðèòìîâ è

ïðîãðàììíî-àïïàðàòíîãî îáåñïå÷åíèÿ äëÿ èíòåëëåêòóàëüíûõ ñèñòåì óïðàâëåíèÿ ñëîæíûìè îáúåêòàìè â
óñëîâèÿõ ïàðàìåòðè÷åñêîé íåîïðåäåëåííîñòè“.
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â ÄÎ è ò. ä. Ñîâðåìåííûå ÈÑ ñ èñïîëüçîâàíèåì ìóëüòèàãåíòíîãî, êîãíèòèâíîãî è îíòî-
ëîãè÷åñêîãî ïîõîäîâ óñïåøíî ðåøàþò çàäà÷è, ñâÿçàííûå ñ îáðàáîòêîé áîëüøèõ äàííûõ è
îïòèìàëüíûì ðàñïðåäåëåíèåì âû÷èñëèòåëüíûõ ðåñóðñîâ ïðè îðãàíèçàöèè ÄÎ. Îñîáåííî
àêòóàëüíî èñïîëüçîâàíèå ÈÑÄÎ äëÿ ëþäåé ñ ðàçëè÷íûìè îãðàíè÷åííûìè âîçìîæíîñòÿìè
[5�6]. Ýòà êàòåãîðèÿ ëþäåé íóæäàåòñÿ â ñïåöèàëèçèðîâàííûõ ñèñòåìàõ, òàê êàê ñòàëêèâà-
åòñÿ ñ òðóäíîñòÿìè ïîëó÷åíèÿ çíàíèé â îáû÷íûõ îáðàçîâàòåëüíûõ ó÷ðåæäåíèÿõ è òðàäè-
öèîííûõ ñèñòåìàõ ÄÎ. Íàïðèìåð, ðàçðàáîòàíà êîãíèòèâíàÿ smart-ñèñòåìà ÄÎ äëÿ ëþäåé
ñ îãðàíè÷åííûìè âîçìîæíîñòÿìè çðåíèÿ íà îñíîâå êîìáèíèðîâàííîé OWL (Ontology Web
Language) ìîäåëè [7], íàöåëåííàÿ íà ïîëó÷åíèå êà÷åñòâåííîãî èíæåíåðíîãî îáðàçîâàíèÿ
íà ñîâðåìåííîì îáîðóäîâàíèè â ëàáîðàòîðèÿõ êîëëåêòèâíîãî ïîëüçîâàíèÿ ïðè íàëè÷èè ó
îáó÷àþùèõñÿ ðàçëè÷íûõ îñîáåííîñòåé çðåíèÿ (áëèçîðóêîñòè, äàëüíîçîðêîñòè è àñòèãìà-
òèçìå).

Àêòóàëüíî èñïîëüçîâàíèå ìóëüòèàãåíòíûõ ñèñòåì (ÌÀÑ) â ÄÎ, ïðè ðàçðàáîòêå êî-
òîðûõ ñîçäàåòñÿ ñîâîêóïíîñòü àãåíòîâ (àãåíò îáó÷àþùåãîñÿ, àãåíò ïðåïîäàâàòåëÿ, àãåíò
ïîääåðæêè è ïðèíÿòèÿ ðåøåíèé è äð.) ñ íåîáõîäèìûìè ôóíêöèÿìè. Âñå àãåíòû ìîãóò
èìåòü ñåìàíòè÷åñêîå îïèñàíèå ñâîåãî êðóãà äåÿòåëüíîñòè è çàäà÷, à òàêæå àêòèâíî âçà-
èìîäåéñòâîâàòü ìåæäó ñîáîé. Òàêèå ÌÀÑ øèðîêî ïðèìåíÿþòñÿ äëÿ ðåøåíèÿ ðàçëè÷íûõ
çàäà÷ ïî îáðàáîòêå áîëüøèõ äàííûõ â ÄÎ. ×òîáû îáåñïå÷èòü ïîñòðîåíèå èíäèâèäóàëüíîé
òðàåêòîðèè îáó÷åíèÿ ñ ó÷åòîì èíòåëëåêòóàëüíûõ è ïñèõîôèçè÷åñêèõ îñîáåííîñòåé îáó-
÷àþùèõñÿ â ÄÎ, ïðèìåíÿþòñÿ ÌÀÑ íà îñíîâå êîãíèòèâíûõ è îíòîëîãè÷åñêèõ ïîäõîäîâ
[8, 9]. Îíòîëîãè÷åñêèå ìîäåëè [10] îáû÷íî ñîçäàþòñÿ íà îñíîâå ñòàíäàðòíûõ ìåòàäàííûõ
LOM (Learning Object Metadata), êîòîðûå èìåþò èåðàðõè÷åñêóþ ñòðóêòóðó. Òàêèå ìîäåëè
ïîçâîëÿþò ñèñòåìàòèçèðîâàòü ìàòåðèàë îáó÷åíèÿ è ñïîñîáñòâóþò ôîðìèðîâàíèþ åå îïòè-
ìàëüíîé ñòðóêòóðû. Â ñòàòüå [11] îïèñàíû àãåíòû, ñîçäàííûå íà îñíîâå îíòîëîãè÷åñêîãî
ïîäõîäà, êîòîðûå âûñòóïàþò â êà÷åñòâå àññèñòåíòîâ ïî âûáîðó èçó÷àåìîãî ìàòåðèàëà.
Ìóëüòèàãåíòíàÿ ñèñòåìà ïîìîãàåò ñòóäåíòó ïîäîáðàòü íåîáõîäèìûé äëÿ íåãî ìàòåðèàë
äëÿ îáó÷åíèÿ íà îñíîâå ñáîðà è îáðàáîòêè èíôîðìàöèè ñ èñïîëüçîâàíèåì îíòîëîãè÷åñêèõ
ìîäåëåé.

1. Ïîñòàíîâêà çàäà÷è ôîðìóëèðóåòñÿ ñëåäóþùèì îáðàçîì: íåîáõîäèìî ïðîâåñòè
àíàëèòè÷åñêèé îáçîð ñîâðåìåííîãî ñîñòîÿíèÿ èíòåëëåêòóàëüíûõ ñèñòåì äëÿ äèñòàíöè-
îííîãî îáðàçîâàíèÿ, ïîñòðîåííûõ íà îñíîâå ìóëüòàãåíòíîãî ïîäõîäà.

2. Èíòåëëåêòóàëüíûå ñèñòåìû â äèñòàíöèîííîì îáó÷åíèè. Â íàñòîÿùåå âðå-
ìÿ øèðîêî èñïîëüçóþòñÿ ñèñòåìû ÄÎ íà îñíîâå ðàçëè÷íûõ ïîäõîäîâ èñêóññòâåííîãî èí-
òåëëåêòà: èñêóññòâåííûõ íåéðîííûõ ñåòåé, ýâîëþöèîííûõ àëãîðèòìîâ, ìåòîäîâ ðîåâîãî
èíòåëëåêòà, èñêóññòâåííûõ èììóííûõ ñèñòåì, íå÷åòêîé ëîãèêè, íåéðî-íå÷åòêîé ëîãèêè,
êîãíèòèâíûõ ïîäõîäîâ è äð. Â ðàáîòå [12] ïðåäëàãàåòñÿ èíòåëëåêòóàëüíàÿ ñèñòåìà íà îñ-
íîâå íå÷åòêîé ëîãèêè, ïðåäíàçíà÷åííàÿ äëÿ àíàëèçà êà÷åñòâà îáó÷åíèÿ. Ðàññìàòðèâàåòñÿ
ìîäåëü îáðàçîâàíèÿ ñ òî÷êè çðåíèÿ ñëîæíîé ñîöèàëüíîé ñèñòåìû.

Â ñòàòüå [13] îïèñàíà ÈÑ äëÿ ÄÎ, êîòîðàÿ ñïîñîáíà àâòîìàòè÷åñêè íàõîäèòü îòâåòû
íà âîïðîñû ñòóäåíòîâ. Àíàëèç ïðîèñõîäèò ïóòåì ñðàâíåíèÿ è ïîèñêà íàèáîëåå áëèçêèõ ïî
çíà÷åíèþ ñëîâ è âûðàæåíèé, êîòîðûå áûëè ââåäåíû â âîïðîñå. Äàííûé ìåòîä îáåñïå÷è-
âàåò áîëåå òåñíóþ èíòåãðàöèþ ñòóäåíòà è ïðåïîäàâàòåëÿ, à òàêæå äàåò áûñòðûé äîñòóï ê
ìàòåðèàëàì îáó÷åíèÿ â áàçå äàííûõ. Èññëåäîâàíèÿ [14] ïîñâÿùåíû ðàçðàáîòêå èíòåëëåê-
òóàëüíîé îáó÷àþùåé ñèñòåìû

”
Writing Pal“, êîòîðàÿ ñëóæèò äëÿ ôîðìèðîâàíèÿ íàâûêîâ

ãðàìîòíîãî ïèñüìà. Ïðîâåäåíû ýêñïåðèìåíòû, êîòîðûå ïîêàçûâàþò, ÷òî ïðèìåíåíèå ñè-
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ñòåìû
”
Writing Pal“ âëèÿåò íà ïîâûøåíèå ñàìîîöåíêè ñòóäåíòîâ è ïîâûøàåò êà÷åñòâî

ïèñüìà.

Â ðàáîòå [15] ïðåäëàãàåòñÿ ãèáðèäíàÿ ñèñòåìà íà îñíîâå îáúåäèíåíèÿ ñàìîîðãàíèçó-
þùåé êàðòû (SOM, self-organizing map) ñ ìåòîäîì èíòåëëåêòóàëüíîãî àíàëèçà äàííûõ
(DM, datamining) äëÿ ôîðìèðîâàíèÿ îáðàçîâàòåëüíûõ êóðñîâ â ÄÎ. Äèñòàíöèîííîå îáó-
÷åíèå íà îñíîâå ìåòîäà SOM/DM ïðîâîäèëîñü â áèçíåñ-êîëëåäæå óíèâåðñèòåòà â Òàé-
âàíå è ïîêàçàëî õîðîøèå ðåçóëüòàòû. Â ðàáîòå [16] ïðèìåíÿåòñÿ èììóííûé àëãîðèòì (IA,
Immune Algorithm) äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè ñîñòàâëåíèÿ îïòèìàëüíîãî òåñòîâîãî
ëèñòà (ïðè îöåíêå ñòàòóñà ñòóäåíòà ïî ðåçóëüòàòàì îáó÷åíèÿ) ñ ó÷åòîì ìíîãèõ êðèòåðèåâ.

3. Ìóëüòèàãåíòíûå ñèñòåìû â äèñòàíöèîííîì îáó÷åíèè. Ñîâðåìåííûå èññëå-
äîâàíèÿ è ðàçðàáîòàííûå ïðèëîæåíèÿ â ñôåðå ÄÎ íà îñíîâå àãåíòíî-îðèåíòèðîâàííîãî
ïîäõîäà õàðàêòåðèçóþòñÿ âíåäðåíèåì ìíîæåñòâà ïðîãðàììíûõ è òåõíè÷åñêèõ èííîâàöèé.
Â ÷àñòíîñòè, òåõíîëîãèÿ P2P (Peer to Peer) ìîæåò ýôôåêòèâíî èñïîëüçîâàòüñÿ äëÿ êîë-
ëåêòèâíîãî îáó÷åíèÿ, ïðè êîòîðîì ñòóäåíò áóäåò ïîëó÷àòü çíàíèÿ íå òîëüêî îò ó÷èòåëåé,
íî è îò äðóãèõ ó÷àùèõñÿ ñ òåìè æå èíòåðåñàìè [17]. Ïðåäëàãàåòñÿ íîâûé ïîäõîä HADEL
(Hyperspace Agent-based E-Learning), ïîçâîëÿþùèé ñîõðàíèòü êîíôèäåíöèàëüíîñòü èí-
ôîðìàöèè î ïîëüçîâàòåëå è îñóùåñòâëÿòü îáðàáîòêó ìíîãîìåðíûõ äàííûõ ñ èñïîëüçîâà-
íèåì ñåòè àãåíòîâ. Â ñòàòüå [18] ðàññìàòðèâàþòñÿ àãåíòû, ñ ïîìîùüþ êîòîðûõ êîíòðîëè-
ðóåòñÿ ó÷àñòèå ñòóäåíòîâ â ãðóïïå, âûÿâëÿåòñÿ èõ ðîëü â êîìàíäå è îïðåäåëÿåòñÿ ñòåïåíü
ñîòðóäíè÷åñòâà. Â ñëó÷àå, êîãäà ïîâåäåíèå ãðóïïû äàëåêî îò èäåàëüíîé ñèòóàöèè, îñó-
ùåñòâëÿåòñÿ ïåðåðàñïðåäåëåíèå êîìàíäíûõ ðîëåé.

Âîçìîæíî êîëëåêòèâíîå îáó÷åíèå ñòóäåíòîâ íà îñíîâå àãåíòîâ ñ ïîìîùüþ ìîáèëüíûõ
óñòðîéñòâ [19]. Íåäîñòàòêè êîëëåêòèâíîãî îáó÷åíèÿ, ñâÿçàííûå ñ íàëè÷èåì ìàëåíüêîãî
ýêðàíà ó ìîáèëüíûõ óñòðîéñòâ, ìàëîé ñïîñîáíîñòüþ ê õðàíåíèþ è îáðàáîòêå äàííûõ,
îòñóòñòâèåì èíôîðìàöèè î äðóãèõ ïîëüçîâàòåëÿõ, ðåøàþòñÿ ñ ïîìîùüþ ïðîãðàììíîãî
îáåñïå÷åíèÿ íà îñíîâå ìóëüòèàãåíòîâ.

Ïîìèìî êîëëåêòèâíîãî îáó÷åíèÿ â ÄÎ, òàêæå øèðîêî ðàñïðîñòðàíåíû ìóëüòèàãåíò-
íûå ïåðñîíàëèçèðîâàííûå ñèñòåìû îáó÷åíèÿ, êîòîðûå íàïðàâëåíû íà ïîñòðîåíèå èíäèâè-
äóàëüíûõ òðàåêòîðèé îáó÷åíèÿ ñ ó÷åòîì èíäèâèäóàëüíûõ õàðàêòåðèñòèê îáó÷àþùåãîñÿ.
Â ðàáîòå [20] ïðåäëîæåíà èíòåëëåêòóàëüíàÿ ñèñòåìà îáó÷åíèÿ íà îñíîâå APLe (Agents
for Personalized Learning), êîòîðàÿ ïîçâîëÿåò ïðîâîäèòü îáó÷åíèå ñ ó÷åòîì ïðåäïî÷òåíèé
îáó÷àþùåãîñÿ.

Â [21] ïðåäëàãàåòñÿ èíòåëëåêòóàëüíàÿ ñèñòåìà ïåðñîíàëüíîãî ÄÎ, êîòîðàÿ ñîñòîèò èç
òðåõ óðîâíåé: áðàóçåðà, àãåíòîâ è ñåðâåðà. Óðîâåíü áðàóçåðà ïðåäîñòàâëÿåò ïîëüçîâàòåëÿì
òðè äðóæåñòâåííûõ èíòåðôåéñà äëÿ ñòóäåíòà, ïðåïîäàâàòåëÿ è àäìèíèñòðàòîðà. Àãåíò-
íûé óðîâåíü âêëþ÷àåò â ñåáÿ: àãåíòà ñòóäåíòà, àãåíòà îáó÷åíèÿ, àãåíòà êîììóíèêàöèé,
èíòåðôåéñ àãåíòà è àãåíòà àíàëèçà âåá-ëîãà. Àãåíò ñòóäåíò ïðåäíàçíà÷åí äëÿ ðàáîòû ñ
áàçîé äàííûõ ìîäåëè ñòóäåíòà, àíàëèçà ó÷åáíîãî ïðîöåññà. Ïîñëå îïðåäåëåíèÿ êëàññà ìî-
äåëè ñòóäåíòà èíôîðìàöèÿ îòïðàâëÿåòñÿ îò àãåíòà ñòóäåíòà ê àãåíòó îáó÷åíèÿ. Îáó÷àþ-
ùèé àãåíò èìååò ôóíêöèè, àíàëîãè÷íûå ñ íàñòîÿùèì ïðåïîäàâàòåëåì, òî åñòü îòïðàâëÿåò
ñòóäåíòó ó÷åáíûå ìàòåðèàëû, ïðîâîäèò ýêçàìåíû, âûáèðàåò ìåòîäû îáó÷åíèÿ è ñëåäèò
çà îáùèì ïðîãðåññîì îáðàçîâàíèÿ. Àãåíò àíàëèçà âåá-ëîãà â õðîíîëîãè÷åñêîì ïîðÿäêå
çàïèñûâàåò âñå äåéñòâèÿ ïîëüçîâàòåëÿ â ïðîöåññå îáó÷åíèÿ. Êîììóíèêàöèîííûé àãåíò
ñâÿçûâàåò óðîâåíü áðàóçåðà è óðîâåíü ñåðâåðà ñ êàæäûì àãåíòîì, ïëàíèðóåò è êîîðäè-
íèðóåò ðàáîòó àãåíòîâ. Èíòåðôåéñ àãåíò îáåñïå÷èâàåò âçàèìîäåéñòâèå èíòåðôåéñà äëÿ
ñòóäåíòîâ, ïðåïîäàâàòåëåé è àäìèíèñòðàòîðà. Ñ ïîìîùüþ ýòîãî àãåíòà ìîæíî îöåíèòü
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ïàðàìåòðû àãåíòà ñòóäåíòà, àãåíòà àíàëèçà âåá-ëîãà è ïðåïîäàâàòåëÿ. Ñåðâåðíûé óðîâåíü
ñîñòîèò èç ñåðâåðîâ ìîäåëè ñòóäåíòà, ñåðâåðîâ âåá-ëîãà è ñåðâåðîâ äëÿ ó÷åáíûõ ðåñóðñîâ.

Ïåðñïåêòèâíûì íàïðàâëåíèåì ÄÎ ñ÷èòàåòñÿ èñïîëüçîâàíèå èãðîâîãî ïîäõîäà ïðè ðàç-
ðàáîòêå èíòåëëåêòóàëüíûõ ñèñòåì íà îñíîâå ÌÀÑ. Â ðàáîòå [22] ïîêàçûâàåòñÿ ÈÑÄÎ, êî-
òîðàÿ èñïîëüçóåò àãåíòíî-îðèåíòèðîâàííûé ïîäõîä ïðè ñîçäàíèè èãðîâîé ñðåäû îáó÷åíèÿ
äëÿ èíæåíåðíîãî îáðàçîâàíèÿ. Èñïîëüçóåòñÿ ìîäåëü çíàíèé GBL (Game Based Learning),
êîòîðàÿ ïðåäíàçíà÷åíà äëÿ àíàëèçà öèêëîâ èãðû ñ äîñòèæåíèåì ðåçóëüòàòîâ â îáó÷åíèè.
Ïðîöåññ èãðû ïðîâîäèòñÿ ïåäàãîãè÷åñêèìè àãåíòàìè, êîòîðûå ïîìîãàþò íàïðàâëÿòü è
êîððåêòèðîâàòü ïðîöåññ îáó÷åíèÿ â òå÷åíèå èãðîâûõ öèêëîâ. Òàêèå àãåíòû ìîãóò áûòü
ïðåäñòàâëåíû âèçóàëüíî â âèäå ìóëüòèïëèêàöèîííûõ ïåðñîíàæåé èëè ñ ïîìîùüþ ìàøèí-
íîãî ñìîäåëèðîâàííîãî ãîëîñà. Â ðàáîòå [23] îáó÷åíèå îñóùåñòâëÿåòñÿ ÷åðåç èíòåðàêòèâ-
íóþ ìóëüòèìåäèéíóþ ñðåäó c ïðèìåíåíèåì èãðîâûõ ìîäóëåé GBM (Game-Based Modules)
äëÿ èçó÷åíèÿ ìàòåìàòèêè, ôèçèêè, ýëåêòðîíèêè è èíôîðìàòèêè. Äàííàÿ èãðîâàÿ ñðåäà
ïîçâîëÿåò ïîëó÷èòü ñòóäåíòàì îïûò âçàèìîäåéñòâèÿ ñ âèðòóàëüíûì ìèðîì íà îñíîâå ðàç-
ëè÷íûõ êðèòåðèåâ îáó÷åíèÿ. Äëÿ ïîâûøåíèÿ óðîâíÿ îáó÷åíèÿ è ïåðåõîäà íà ñëåäóþùóþ
ñòóïåíü èãðû èñïîëüçóþòñÿ ñïåöèàëüíûå èíòåëëåêòóàëüíûå àãåíòû íà îñíîâå íå÷åòêîé
ëîãèêè.

Ñ äðóãîé ñòîðîíû, ìíîæåñòâî ñóùåñòâóþùèõ óíèâåðñèòåòîâ õàðàêòåðèçóåòñÿ îòñóò-
ñòâèåì åäèíîé îáðàçîâàòåëüíîé äèñòàíöèîííîé ñèñòåìû è äåôèöèòîì óñëóã ýëåêòðîííûõ
èíôîðìàöèîííûõ áèáëèîòåê. Îäèí èç âàðèàíòîâ ðåøåíèÿ äàííîé ïðîáëåìû ïðåäëîæåí
â [24], ãäå îïèñûâàåòñÿ îáúåäèíåííàÿ ìóëüòèàãåíòíàÿ èíôîðìàöèîííàÿ ñèñòåìà óíèâåð-
ñèòåòà IABUIS (Integrated Agent-based University Information System), êîòîðàÿ âêëþ÷àåò
â ñåáÿ ÷åòûðå ìîäóëÿ: ñèñòåìó óïðàâëåíèÿ àäìèíèñòðèðîâàíèÿ ñòóäåíòà (SAMS, Student
Administration Management System), ñèñòåìó èíôîðìàöèîííîé áèáëèîòåêè (LIS, Library
Information System), ñèñòåìó äèñòàíöèîííîãî îáó÷åíèÿ (DLS, Distance Learning System)
è ñèñòåìó èíôîðìàöèîííîãî óïðàâëåíèÿ óíèâåðñèòåòîì (UMIS, University Management
Information System). Îïèñàíà ïîäñèñòåìà òåñòèðîâàíèÿ êàê ÷àñòü ñèñòåìû DLS. Âñå ñè-
ñòåìû ôóíêöèîíèðóþò âçàèìîñâÿçàíî, îáåñïå÷èâàÿ ñëàæåííóþ ðàáîòó âñåõ ïðîöåññîâ îá-
ðàçîâàòåëüíîé ñðåäû.

Øèðîêî èñïîëüçóåòñÿ ÌÀÑ íà îñíîâå èíòåðàêòèâíûõ ìåòîäîâ îáó÷åíèÿ. Â ðàáîòå [25]
ðàññìàòðèâàåòñÿ àãåíòíî-îðèåíòèðîâàííûé ïîäõîä ñ îáðàòíîé ñâÿçüþ â ðåàëüíîì âðåìåíè
(IAARF, Interactive Agent-based Approach to Real-time Feedback), â êîòîðîì àãåíòû èñïîëü-
çóþòñÿ â èíòåðàêòèâíîì ðåæèìå, ÷òî ïîçâîëÿåò ñîçäàâàòü ïðîôèëè îáó÷åíèÿ, ñòðîèòü
ïîñëåäîâàòåëüíîñòü äåéñòâèé äëÿ äîñòèæåíèÿ öåëè, èçâëåêàòü äîïîëíèòåëüíûå ó÷åáíûå
ðåñóðñû â ïðîöåññå ïîëó÷åíèÿ çíàíèé è äð. Îñíîâíûì ïðåèìóùåñòâîì äàííîãî ìåòîäà
ÿâëÿåòñÿ âûñîêèé óðîâåíü âîâëå÷åííîñòè îáó÷àåìûõ ïóòåì îðãàíèçàöèè îáðàòíîé ñâÿçè â
ðåæèìå ðåàëüíîãî âðåìåíè, à òàêæå ôîðìèðîâàíèå ýôôåêòèâíîé äèíàìèêè îáó÷åíèÿ. Â
ñòàòüå [26] ïðèâåäåíà èíòåëëåêòóàëüíàÿ ïëàòôîðìà ÄÎ ñ èñïîëüçîâàíèåì ÌÀÑ. Ïðåäñòàâ-
ëåííàÿ ïëàòôîðìà îáåñïå÷èâàåò ñîâìåñòíóþ ðàáîòó âèðòóàëüíîé ñðåäû ïðåïîäàâàòåëåé è
ñòóäåíòîâ. Äàííûé ïîäõîä â ïðîöåññå îáó÷åíèÿ çíà÷èòåëüíî óëó÷øàåò âçàèìíîå ñîòðóä-
íè÷åñòâî è îáìåí èíôîðìàöèåé ìåæäó ó÷àùèìèñÿ è ó÷èòåëÿìè.

4. Êîãíèòèâíûå ñèñòåìû äèñòàíöèîííîãî îáó÷åíèÿ íà îñíîâå ìóëüòèàãåíò-

íîãî ïîäõîäà. Ñîâðåìåííûå ÌÀÑ ÄÎ íà îñíîâå êîãíèòèâíîãî ïîäõîäà íàïðàâëåíû íà
ôîðìèðîâàíèå èíòåëëåêòóàëüíûõ íàâûêîâ îáó÷àþùèõñÿ (ñ ó÷åòîì ïñèõîýìîöèîíàëüíîãî
ñîñòîÿíèÿ), íåîáõîäèìûõ äëÿ óñïåøíîãî îáó÷åíèÿ [27]. Ïðèìåíåíèå êîãíèòèâíûõ òåõíîëî-
ãèé îêàçûâàåò ñóùåñòâåííîå âëèÿíèå íà âîñïðèÿòèå è îñîçíàíèå èíôîðìàöèè ñòóäåíòàìè â
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ÄÎ [28�29]. Ìåæëè÷íîñòíûå è ýìîöèîíàëüíûå âçàèìîäåéñòâèÿ ñòóäåíòîâ èãðàþò âàæíóþ
ðîëü â ïðîöåññå îáó÷åíèÿ, à èñïîëüçîâàíèå êîãíèòèâíûõ àãåíòîâ ñóùåñòâåííî ïîâûøà-
åò êà÷åñòâî òðàäèöèîííûõ ÌÀÑ ÄÎ. Â ñòàòüå [30] îïèñûâàåòñÿ ñèñòåìà, ïîçâîëÿþùàÿ
ðàñïîçíàâàòü ýìîöèîíàëüíîå ñîñòîÿíèå îáó÷àåìîãî ñ èñïîëüçîâàíèåì ìóëüòèìîäàëüíîé
èíôîðìàöèè. Ñèñòåìà èñïîëüçóåò ôóíêöèè îòñëåæèâàíèÿ ïîëîæåíèÿ ãîëîâû è âçãëÿäà,
ðàñïîçíàâàíèÿ âûðàæåíèÿ ëèöà, îñóùåñòâëÿåò êîîðäèíàöèþ ïðîãðåññà îáó÷åíèÿ è äð. Â
ðàáîòå [31] îïèñûâàåòñÿ èíòåëëåêòóàëüíàÿ ñèñòåìà (CELTS, Conscious-Emotional-Learning-
Tutoring-System) ñ èñïîëüçîâàíèåì êîãíèòèâíîãî àãåíòà. Ñïîñîáíîñòè îáó÷àþùèõ àãåíòîâ
â îáðàçîâàòåëüíûõ òåõíîëîãèÿõ îáû÷íî î÷åíü îãðàíè÷åíû. Ïðèìåíåíèå êîãíèòèâíîãî îáó-
÷àþùåãî àãåíòà îñíîâûâàåòñÿ íà èñïîëüçîâàíèè ñîîòâåòñòâóþùèõ ýìîöèîíàëüíûõ øàáëî-
íîâ äëÿ âçàèìîäåéñòâèÿ ñ îáó÷àåìûì. Èíòåëëåêòóàëüíàÿ ñèñòåìà ïðîãíîçèðóåò ðåçóëüòà-
òû îáó÷åíèÿ è ñïîñîáñòâóåò ñàìîîáó÷åíèþ ñòóäåíòà íà îñíîâå ñîáñòâåííîãî îïûòà.

Êîãíèòèâíûé ïîäõîä â ÄÎ ïðèìåíÿåòñÿ òàêæå äëÿ óëó÷øåíèÿ îáó÷åíèÿ ñòóäåíòîâ ñ
ðàññòðîéñòâîì âíèìàíèÿ ïîñðåäñòâîì âíåäðåíèÿ èíòåëëåêòóàëüíîãî ýìîöèîíàëüíîãî àãåí-
òà ïîääåðæêè [32]. Äàííûé àãåíò îáåñïå÷èâàåò êîãíèòèâíóþ ïîääåðæêó ïîëüçîâàòåëÿì
ÄÎ ñ ïðîáëåìàìè â îáó÷åíèè âñëåäñòâèå ðàññåÿííîñòè âíèìàíèÿ è ñïîñîáñòâóåò ñàìîîðãà-
íèçàöèè ïðîöåññà îáó÷åíèÿ. Èññëåäîâàíèÿ, ïðîâåäåííûå ñ 24-ìÿ ñòóäåíòàìè ñ òðóäíîñòÿìè
â îáó÷åíèè è ðàññòðîéñòâîì âíèìàíèÿ, ïîêàçûâàþò, ÷òî ýìîöèîíàëüíûå àãåíòû óëó÷øà-
þò ñâÿçü ìåæäó ïîëüçîâàòåëÿìè è ïðåïîäàâàòåëÿìè è îêàçûâàþò îïåðàòèâíóþ ïîìîùü â
ïðèíÿòèè ðåøåíèé.

Â ñòàòüå [33] ïðåäñòàâëåíî îïèñàíèå ïëàòôîðìû
”
Ipseity“ ñ îòêðûòûì èñõîäíûì êî-

äîì. Äàííàÿ ïëàòôîðìà íàïðàâëåíà íà ñîçäàíèå êîãíèòèâíûõ ñèñòåì â ÌÀÑ. Ïëàòôîðìà
âêëþ÷àåò â ñåáÿ íàáîð ïëàãèíîâ, îñíîâàííûõ íà êëàññè÷åñêèõ ìåòîäàõ îáó÷åíèÿ ñ ïîä-
êðåïëåíèåì, òàêèõ êàê Q-Learning è SARSA (State-Action-Reward-State-Action). Â ðàáîòå
[34] ïðîâîäèòñÿ ñèñòåìíûé àíàëèç è ðàññìàòðèâàåòñÿ ãèïîòåòè÷åñêàÿ ñèñòåìà ñàìîîðãà-
íèçàöèè ãðóïï íåéðîíîâ â ãîëîâíîì ìîçãå. Ðàçðàáîòàííàÿ ÌÀÑ îñíîâûâàåòñÿ íà ñâÿçè
ìåæäó íåéðîííûìè àãåíòàìè ïî àíàëîãèè ñ ïðîöåññàìè ñàìîîðãàíèçàöèè â ñëîæíûõ êî-
ãíèòèâíûõ àðõèòåêòóðàõ.

Çàêëþ÷åíèå. Òàêèì îáðàçîì, â ðåçóëüòàòå ïðîâåäåííîãî àíàëèòè÷åñêîãî îáçîðà áû-
ëè ðàññìîòðåíû ñèñòåìû äèñòàíöèîííîãî îáó÷åíèÿ, ðàçðàáîòàííûå ñ èñïîëüçîâàíèåì
èñêóññòâåííîãî èíòåëëåêòà, ìóëüòèàãåíòíîãî ïîäõîäà, à òàêæå êîãíèòèâíûõ àãåíòíî-
îðèåíòèðîâàííûõ òåõíîëîãèé. Àíàëèç èíòåëëåêòóàëüíûõ àãåíòîâ (ýìîöèîíàëüíîãî, êî-
ãíèòèâíîãî è äð.) ïîêàçàë âûñîêóþ ýôôåêòèâíîñòü èõ ïðèìåíåíèÿ â ÈÑÄÎ. Ïðèìåíåíèå
àãåíòîâ â êîëëåêòèâíûõ, ïåðñîíàëüíûõ, èãðîâûõ è èíòåðàêòèâíûõ ôîðìàõ îáó÷åíèÿ ñó-
ùåñòâåííî ïîâûøàåò êà÷åñòâî îáó÷åíèÿ.

Îñíîâíûìè äîñòîèíñòâàìè ÌÀÑ ÿâëÿþòñÿ ãèáêîñòü ôóíêöèîíèðîâàíèÿ, îïåðàòèâíîå
âçàèìîäåéñòâèå ìåæäó àãåíòàìè, ïîñòðîåíèå èíäèâèäóàëüíîé òðàåêòîðèè îáó÷åíèÿ ñ
ó÷åòîì ïñèõîýìîöèîíàëüíîãî è èíòåëëåêòóàëüíîãî óðîâíÿ îáó÷àþùèõñÿ, âîçìîæíîñòü íå
ñëó÷àéíî âûáèðàòü ñòðàòåãèþ ïîâåäåíèÿ àãåíòîâ, à ó÷èòûâàòü îïûò ïðåäûäóùåãî âçàè-
ìîäåéñòâèÿ ñ îáó÷àþùåé ñðåäîé, âîçìîæíîñòü àâòîíîìíîé ðàáîòû àãåíòîâ, îïòèìàëüíîå
ðàñïðåäåëåíèå âû÷èñëèòåëüíûõ ðåñóðñîâ, àäàïòàöèÿ ñòóäåíòîâ â óñëîâèÿõ äèíàìè÷åñêîé
ñðåäû, âîçìîæíîñòü ñàìîîáó÷àòüñÿ è ðåøàòü óçêîíàïðàâëåííûå è ãëîáàëüíûå çàäà÷è â
îáó÷åíèè, à òàêæå âûñîêàÿ ñàìîîðãàíèçîâàííîñòü è ìíîãîôóíêöèîíàëüíîñòü. Îñíîâíûå
íåäîñòàòêè çàêëþ÷àþòñÿ â âûñîêîé òðåáîâàòåëüíîñòè ê âû÷èñëèòåëüíûì ðåñóðñàì, à
òàêæå ñëîæíîñòè ïðîåêòèðîâàíèÿ ÌÀÑ íà îïðåäåëåííûõ ýòàïàõ.
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òóòà èíôîðìàöèîííûõ è âû÷èñëèòåëüíûõ òåõ-
íîëîãèé ÊÍ ÌÎÍ ÐÊ.

Ñàìèãóëèíà Ãàëèíà Àõìåòîâíà â 1987 ã.
îêîí÷èëà ÊàçÏÒÈ èì. Ëåíèíà, ôàêóëüòåò

”
Àâ-

òîìàòèêà è òåëåìåõàíèêà“, è ïîëó÷èëà ñïåöè-
àëüíîñòü

”
Èíæåíåð-ýëåêòðèê“. Â 1996 ãîäó çà-

ùèòèëà êàíäèäàòñêóþ äèññåðòàöèþ ïî ñïåöè-
àëüíîñòè

”
Óïðàâëåíèå â òåõíè÷åñêèõ ñèñòåìàõ“

â Èíñòèòóòå ïðîáëåì èíôîðìàòèêè è óïðàâëå-
íèÿ (ÈÏÈÓ ÌÎÍ ÐÊ). Â 2002 ãîäó ïðèñâîåíî
çâàíèå äîöåíòà ïî ñïåöèàëüíîñòè

”
Èíôîðìàòè-

êà, âû÷èñëèòåëüíàÿ òåõíèêà è óïðàâëåíèå“. Â
2009 ã. çàùèòèëà äîêòîðñêóþ äèññåðòàöèþ â èí-
ñòèòóòå ìàòåìàòèêè ÌÎÍ ÐÊ ïî ñïåöèàëüíî-
ñòè

”
Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå, ÷èñëåí-

íûå ìåòîäû è êîìïëåêñû ïðîãðàìì“. Ñ 2009 ã.
ïî íàñòîÿùåå âðåìÿ çàâåäóþùàÿ ëàáîðàòîðèåé

”
Èíòåëëåêòóàëüíûå ñèñòåìû óïðàâëåíèÿ è ïðî-
ãíîçèðîâàíèÿ“ Èíñòèòóòà èíôîðìàöèîííûõ è
âû÷èñëèòåëüíûõ òåõíîëîãèé ÊÍ ÌÎÍ ÐÊ.

Ñàìèãóëèíîé Ã. À. ðàçðàáîòàíà óíèêàëüíàÿ
èììóííîñåòåâàÿ òåõíîëîãèÿ ïîñòðîåíèÿ èíòåë-
ëåêòóàëüíûõ ñèñòåì ïðîãíîçèðîâàíèÿ è óïðàâ-
ëåíèÿ ñëîæíûìè îáúåêòàìè â óñëîâèÿõ íåîïðå-
äåëåííîñòè ïàðàìåòðîâ. Ñôåðà äåÿòåëüíîñòè:
èíòåëëåêòóàëüíûå ñèñòåìû ïðîìûøëåííîé àâ-
òîìàòèçàöèè, ñèñòåìû äèñòàíöèîííîãî îáó÷å-
íèÿ äëÿ ëþäåé ñ îãðàíè÷åííûìè âîçìîæíîñòÿ-

ìè çðåíèÿ; ìîëåêóëÿðíûé äèçàéí ëåêàðñòâåí-
íûõ ïðåïàðàòîâ ñ çàäàííûìè ñâîéñòâàìè; ïðî-
ãíîçèðîâàíèå ðèñêîâ ñëîæíûõ èíâåñòèöèîííûõ
ïðîåêòîâ è äð. Îïóáëèêîâàíî áîëåå 250 íàó÷-
íûõ ðàáîò â áëèæíåì è äàëüíåì çàðóáåæüå
(19 ïóáëèêàöèé ñ èìïàêò-ôàêòîðîì â Thomson
Reuters è Scopus), 6 ìîíîãðàôèé; 2 ó÷åáíûõ ïî-
ñîáèÿ, ïîëó÷åíî 10 àâòîðñêèõ ñâèäåòåëüñòâ. Â
2012 ãîäó Êîìèòåòîì íàóêè ïðèñóæäåíà ñòè-
ïåíäèÿ

”
Ó÷åíûì, âíåñøèì âûäàþùèéñÿ âêëàä

â ðàçâèòèå íàóêè è òåõíèêè“.

Samigulina Galina Akhmetovna � Doctor
of Engineering, Academician of IIA, head of
the laboratory“ Intelligent control systems
and forecasting,“ Institute of Information and
Computational Technologies, CS MES RK

Samigulina Galina Akhmetovna graduated
from KazPTI named after Lenin, Department

”
Automatics and Telemechanics“, and received
specialty

”
Engineer-electrician“ in 1987.

She defended her thesis on the specialty

”
Control in technical systems “, at the Institute
of Problems of Informatics and Control (IPIC
MES RK ) in 1996. In 2002 she was awarded
the rank of assistant Professor in computer
science, computer engineering and control. In
2009 she defended her doctoral thesis at the
Institute of mathematics MES RK on the specialty

”
Mathematical modeling, numerical methods and
complexes of programs“. She has been a head of
the laboratory

”
Intelligent control systems and

forecasting,“ of the Institute of Information and
Computational Technologies, CS MES RK since
2009.

G. A. Samigulina has developed a unique
immune-network technology of construction of
intellectual systems of forecasting and control of
complex objects under uncertainty of parameters.
Scope of activities: intelligent systems of industrial
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automation, distancelearning systems for people
with visual impairments; molecular design of drugs
with predetermined properties; forecasting the
risks of complex investment projects, etc. She
has published more than 250 scienti�c papers in
neighboring countries and beyond (19 publications
with impact factor of Thomson Reuters and
Scopus), 6 monographs; 2 textbooks, and has
received 10 patents. In 2012 she was awarded
by the Committee of Science a scholarship
for

”
Scientists who have made outstanding

contributions to the development of science and
technology.“

Íþñóïîâ Àäëåò Òàëà-

ïîâè÷ � èíæåíåð Èíñòèòóòà
èíôîðìàöèîííûõ è âû÷èñëè-
òåëüíûõ òåõíîëîãèé ÌÎÍ ÐÊ;
e-mail: moniumverse@outlook.

com

Íþñóïîâ Àäëåò Òàëàïî-

âè÷ ÿâëÿåòñÿ èíæåíåðîì ëà-
áîðàòîðèè

”
Èíòåëëåêòóàëüíûå

ñèñòåìû óïðàâëåíèÿ è ïðîãíîçèðîâàíèÿ“ â Èí-
ñòèòóòå èíôîðìàöèîííûõ è âû÷èñëèòåëüíûõ
òåõíîëîãèé ÊÍ ÌÎÍ ÐÊ. Â íàñòîÿùåå âðå-

ìÿ îáó÷àåòñÿ ïî ñïåöèàëüíîñòè
”
Âû÷èñëèòåëü-

íàÿ òåõíèêà è ïðîãðàììíîå îáåñïå÷åíèå“ íà êà-
ôåäðå èíôîðìàòèêè Êàçàõñêîãî íàöèîíàëüíîãî
óíèâåðñèòåòà èìåíè Àëü-Ôàðàáè.

Ñôåðà èíòåðåñîâ: èíòåëëåêòóàëüíûå è
ìóëüòèàãåíòíûå ñèñòåìû, äèñòàíöèîííîå îáó-
÷åíèå, ïðîãðàììèðîâàíèå íà ÿçûêàõ Java,
Ñ#, HTML, CSS è Unity Pro, ñèñòåìû web-
ðàçðàáîòêè CMS Word Press è Joomla, à òàêæå
ïàêåòû ïðèêëàäíûõ ïðîãðàìì Mat Lab, Eclipse
è Android Studio. Îïóáëèêîâàíî 3 íàó÷íûõ ðà-
áîòû.

Nyussupov Adlet Talapovich is an
engineer at

”
Intelligent control and forecasting

system“ laboratory in the Institute of Information
and computing technologies CS MES RK.
Currently studying in the specialty

”
Computers

and Software“ at the Department of Computer
Science in Al-Farabi Kazakh National University.

Areas of expertise: intelligent and multi-agent
systems, distance learning, programming in Java,
C#, HTML, CSS and Unity Pro, web development
systems CMS WordPress and Joomla, as well as
Eclipse, Android Studio and Mat Lab application
packages. Published 3 scienti�c works.
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