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Abstract: The goal is toform an educational resource that allows to organize an effective learning process
through adaptive learning. The development of an information management algorithm (training content),
taking into account thefeatures ofthe learning pathfor each student, is relevant. The planned novelty ofthe
developed algorithmfor theformation ofcontent, which is adaptedfor each student, taking into account his
type ofperception. Main objectives: 1. To conduct a survey among respondents about the intelligent adaptive
information and training system; 2. Determine the type ofperception of the user; 3. Determination of the
level ofknowledge in the chosen discipline; 4. Formation ofthe sequence ofcontentfor the selected course.
As a result ofthe study, it is planned to obtain an algorithmfor the formation of contentfor an educational
systemfor distance learning, which is adaptedfor each student, taking into account itsfeatures. The adaptive
system assumes: learningflexibility in an interactive educational environment; personalization and adaptation
oflearning; diverse content by type ofperception; free access to content regardless ofgeography. It is an
intelligent adaptive system that allows users to develop revolutionary educational and methodical materials,
as well as toform individual learning paths. The adaptability ofthe system is that each user will have their
own learningpath. Users log on to the system pass 2 tests that will determine the type ofperception and level
ofknowledgefor aparticular course. The system willprovide a variety o fcontent each time. On the basis o fthe
developed algorithm, an adaptive online educationalprocess is being developed, according to which theforms
ofeducationfor people with disabilities andpersons with disabilities will be developed and alternative forms
ofcontent presentation will be createdfor them. The development and implementation ofan online process
will make it possible to abandon expensive foreign training systems. As a result, the principle of managed
interactive self-education will be implemented, which leads to a decrease in the destructive effects ofICT on
students ’cognitive and social activities.
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AUMAPATTbLU-OLUBITY XYWECLLU U, KOHTEHTIH AHbLWWTAY

AugaTna: MauanaHbily MaucaThbl 6ellimaenreH oublTy apubiibl THiMAI ouy Ypdicin yilbimaacTbipyra
MYMKiudiK 6epeTiH 6iniMm 6epy pecypCbiH Lypy. 3p CTYAEHTTIL OLY >XONblHbIL, epeKlwenikTepiH eckepe
OTbIpbIN, aynapaTThil 6acuapy anropiTMiH 33ipney (OUbITY Ma3MyHbl) MaLbI3fbl 60/bIN Tabbinagbl. Jpoip
CTYAeHTKe GelimaeneTiH >KaHe TYNACIKTepAiy TYpiH eckepeTiH Ma3MyHAbl LanbiNTacThIpy anropiTMiHiy,
>KocnapnaHraH >kauanbirbl eHrisinegi. Herisri miHgeTTepi: 1 PecnoHaeHTTep apacbiHAa 3MATKepnik
afanTiBTI aynapaT neH oublTy XKYiieci Typanbl cayanHama XXYprisy; 2. MNaiigananyLwbiHbil, TYRCIK TYpPIH
aHblyTay; 3. TauganraH naH 6oMbiHWA 6iniM Aeureitin Tekcepy; 4. TauganraH KypCTbil, Ma3MyHbIHbIL,
PeTTIiniriH uypacToipy. 3epTTey HAITIKECIHAE LaWbILThILTaH oublTyably, 6inim 6epy XKYiieciHe apHanraH
Ma3MyHAbl LanbinTacThipyabll anropiTMiH any »KocnapnaHyaa, on 3p6ip CTYAeHTKE OHbIL, ePEKLIENIKTEpPiH
eckepe OTbIpbin Geiimaeneni. ApanTiiBTi XKYiie: HTepakTiBTI 6inim Gepy opTacbiHAa WKeMAINIKTI
YilpeHyni; ouyabl aepbecTeHAipydi >K3He 6eliimaeyai; uabbingay TYpi 6oiblHWAa 3pTYpni MasMyHAbl;
reorpaguara uapamacTaH Ma3myHra epkiH Lon >KeTKi3yai Tanan eTedi. PesonouuanbIl ouy-3gicTeMenik
mMaTepuangapibl AamblTyra, COHAai-al >Keke OubITY >XOnAapbiHbll LypanbiMbiHA MYMKIHAIK 6GepeTiH
3naTKepnik 6eiiimaey XXYiieci. XYiieHiy 6eilimaenyi 3ap6ip naiganaHywbiga B3iHil oLy >KONblHA aliHanagpl.
MaiiganaHywsinap XYiieHil 2 cbiHarbiHaH BTefi, onap 6enrini 6ip KypcThiy TYACiK TYpi MeH 6inim geureii
yiirapy. 9p >KO05bl >Kyile 3puuibl MasmyHAbl yCbiHadbl. JambiraH anropuTMm HerisiHge mMYreaekTep MeH
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mYrefekTepre apHanraH 6inim 6epy hopmanapsb! a3ipneHesi, onap YWiH KOHTEHT-Npe3eHTauusHbIL 6anama
TYpnepi >kacanagbl. FanamTopgarsl NpouecTi 33ipey >K3He eHrisy LbIM6aT WeTengik oubl Ty XKYiienepiHeH
fac TapTyra uonainbl >argai >acaingbl. HaTii>keciHge, 6acuapbinaTbiH WHTEPaKTABTI B3iH-B3i OULITY
MPUHLMUN icKe acblpbinaTbiH 60naabl. AKT-HbIL CTYAeHT Tepail, TaHbIMAbIL XK3He 3NeyMeT TiK Lbl3MeTiHe
3CcepiH TBMeHaeTesi.

TYMH(di cB3gep: 6eilimaenreH XKYiie, gepbecTeHgipinreH MasMyH, MasMyHAbl LanbinTacThIpy, aunapaT
>K3He oubITy XKYiieci

POPMUNPOBAHUE MOCJ/IEAOBATEJ/IBHOCT KOHTEHTA
B MH®OPMALIMNOHHO-OBYYAIOLLEN CUCTEME

AHHOTauwua: Lenbto aBnseTcsa hopMupoBaHne o6pa3oBaTenbHOro pecypca, No3BOSIOWEro OpraHu3oBaTb
3(hheKTUBHLIN npoLecc 00y4eHMa ¢ NOMOLLLI0 afanTUBHOrO 06yyeHus. AKTYabHbIM ABASETCA pa3paboTka
aaropuTma ynpasneHus uHgopmauueid (KOHTEHTOM O00yyeHus) C y4eTOM OCOOEHHOCTEN TpaeKTOopuii
obyyeHus ana  Kadkgoro obydvatoulerocs. [naHupyemass HoBW3HA paspaboTaHHOro anropuTMa -
(hopMUpOoBaHME KOHTEHTa, KOTOpbld afanTupyeTcs s KaXkAoro obydarollerocs, € yueTom ero Tuna
BocnpuaTuMA. OCHOBHble 3afauu: 1. [poBecTW aHKETUPOBaHWE Yy PECNOHAEHTOB 00 WMHTENNEKTYyanbHOi
afanTuBHOW MH(OpMaLMOoHHO-06yYatolleil cucTeme; 2. OnpegeneHue Tuna BOCNPUATUSA Y NONb30BATENS;
3. OnpefeneHreypoBHS 3HAHUIA N0 BbIGpPaHHOR gucumnante; 4. ®opMuMpoBaHue Nocne0BaTeNbHOCTU KOHTEHTA
no BbIGPaHHOMY Kypcy. B pesynbTaTe WccnefoBaHWsA MAaHUpyeTCs MofyyYuTb anropuTm (DOPMUPOBAHUS
KOHTeHTa Ans 06pa3oBaTeNbHOW CUCTEMbl B AUCTAHUMOHHOM OOY4eHUM, KOTOpbIA aganTupyeTca ans
Ka>KA0ro 00y4aroLlerocsi, ¢ yueTOM ero ocobeHHocTell. AjanTuBHas cucTema npegnonaraeT: rmbkocTb
00y4yeHNss B WHTEpPaKTUBHOW 06pa3oBaTeNbHON cpefde; NepcoHanM3auyuMio W ajanTauuio 0byuyeHus;
MHOroo6pasHblii KOHTEHT MO TUNy BOCAPUATUSA; CBOOOAHBIA AOCTYN K KOHTEHTY BHE 3aBUCMMOCTUW OT
reorpacun. MiIMeHHO MHTeNNeKTyanbHasa aganTuBHas cCUCTEeMa NO3BONAET pa3pabaTbiBaTb PEBO/OLNOHHBIE
y4yebHO-MeTO4MYeCKNe MaTepuaibl, a TakxXke (hOpPMUPOBATb MHAMBMAYaNbHbIE TPAEKTOpUKU 06YyYeHus.
ALanTUBHOCTb CUCTEMbl B TOM, YTO y Ka>KAOro nonb3oBaTens OygeT CBOS TPaeKTopusi 06y4yeHus.
Monb3oBaTeNM Npu BXOAE B CUCTEMY CAAT 2 TecTa, KOTOpble ONpefensT TuM BOCMPUSATUS W YPOBEHb
3HaHMA Mo onpegeneHHoMy kypcy. CucTema 6yaeT NpeAocTaBAsTh KaXKAbl pa3 MHOT006pa3Hblii KOHTEHT.
Ha ocHoBe pa3paboTaHHOro anropuTma paspabaTbiBaeTCs afanTUMBHbIA 06pa3oBaTeNbHbIA OHNAAH-
npouecc, No KOTOopoMy 6yayT pasBuTbl (DOPMbl 0BYUYEHNUST MHBANMAOB W ML, C OFPaHUYEHHBIMU PU3NYECKUMU
BO3MO>KHOCTSIMU, @ Tak>Ke OyayT co3faHbl AN HUX anbTepHaTMBHblE (DOPMbI MPeACTAaBNEHUS KOHTEHTA.
PaspaboTka ¥ BHEApEHWe OHAMaiiH-nNpoLecca MNO3BOANT OTKasaTbCA OT 3apybe>KHbIX JOPOroCcTOALLMX
obyvawwmx cucTem. B pesynbTaTe OydeT peann3oBaH MpWHUMN YNPaBAsSeMOro WHTEPaKTMBHOIO
camoobpasoBaHusl, YTO MNPUBOAMT K CHUDKEHWUHD AECTPYKTWBHbIX BAUAHWA WKT Ha KOrHWTUBHYI U
COUMaNbHY0 AeSTeNbHOCTb 00y4aoLLIMXCS.

Kniouesble cnoea: afjanTupoBaHHas CUCTeMA,
KOHTeHTa, MH(hopMaLMoHHO-06yYaloLwas cucTema

INTRODUCTION

NepcoHanM3MpOBaHHOE CoAep>KaHue, (HopMUpoBaHne

Smart technologies in education, such as
mobile, intelligent web applications, which
help optimize university costs for material and
technical support, as well as raise the quality of
educational services and products, are of great
importance. Smart-technologies that allow to
develop revolutionary teaching materials, as
well as to form individual learning paths. [1]

The learning process for each student is
the same, and the material for each course is
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the same. For a smart learner, the content may
be too simple and insufficient, and therefore
ineffective, and for a weak learner it may be
difficult and incomprehensible. An intellectual
system is needed that will take into account the
initial knowledge of a certain course and type of
perception.

The effectiveness of training lies in the
relevance of the development of an information
management algorithm (training content) and its
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complexity, taking into accountthe characteristics
of the learning path for each student.

The purpose of the intellectual system is to
form a sequence of contentthat allows to organize
an effective learning process using adaptive
learning. The planned novelty of the developed
algorithm for the formation of content, which
is adapted for each student, taking into account
his type of perception. Main objectives: 1 To
conduct a survey among respondents about the
intelligent adaptive information and training
system; 2. Determine the type of perception
of the user; 3. Determination of the level of
knowledge in the chosen course; 4. Formation of
the sequence of content for the selected course.
The adaptive system assumes: learning flexibility
in an interactive educational environment;
personalization and adaptation of learning;
diverse content by type of perception; free access
to content regardless of geography. It is an
intelligent adaptive system that allows to develop
revolutionary educational and methodical
materials, as well as to form individual learning
paths.

ANALYSIS OF THE IDENTIFICATION

OF THE NEED FOR THE USE OF

LEARNING SYSTEMS

A survey was conducted among 94
respondents about the use of an adaptive
intelligent learning system. Questions were
devoted to distance learning. Since the adaptive
system in the first place can be used in distance
learning.

In one ofthe questions it was necessary
to indicate from which city user filling out a
questionnaire, or user would like to study. This
will show the interest of residents of different
cities. In Figure 1 showing cities, which
respondent selected.

Baw ropop

Answered: 94 Skipped: O

OTBeTbl (94) O6nako cnos Teru (O)

MNokasaH(bl) 94 oTBeTa(-0B)

Anmartsl

13.03.2013 10:43 Mpoc

AkTay

06.03.2019 20:37 MNpoc

Anmartsl

06.03.201911:14 Mpoc

WeIMKeHT
Figure 1- Select respondent city

The following questions are intended to
determine the social status (student, student,
employee, retired, unemployed), on the use of
distance learning. The question ofthe assimilation
of information will also allow to determine the
type of perception among users in addition to
testing to determine the type of perception. In
Figure 2 shown percentage of using distance
learning.

Figure 2 - Using distance learning

In Figure 3 shown learning information
from respondents.
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Kak nerko Bbl ycBamBaeTe MH(opMaLmio ?

Answere d: 94 Skipped: 0

Oin 10% 20% 30% 40% 50% 60% 70% 60% 90% 100%

Figure 3 - Learning informationfrom users

The Figure 4 shows the answers to the
question of a positive / negative attitude towards
an adaptive intellectual system.

Figure 4 - Result ofsurvey

The survey results showed that more than
80% of respondents expressed a desire to study
with an adaptive intellectual system while
sitting at home.

SEQUENCE OF CONTENT

GENERATION ALGORITHM

The adaptability of the system is that each
user will have their own learning path. Users log
on to the system pass 2 tests that will determine
the type of perception and level of knowledge
for a particular course. The system will provide
personalized content each time.

Consider the content generation algorithm.
The relationship between the TN topics of any
course can be represented as a directed graph
GT, the vertices of the graph are topics, and the
arcs define the relationship between the topics.
In Figure 5 illustrate dependence between topics
in one course. [2]
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Figure 5 - Dependence between topics

Properties of the topic graph GT:

1 There is an initial vertex that corresponds
to the beginning of learning process, and an
ending vertex that corresponds to the end of
learning process.

2. GTis an infinite graph, since having
mastered the sequence of topics, the beginning
of which is some topic T ‘, the student cannot
begin to study it again.

3. Since the graph GT is infinite, it can be
decomposed into levels, that is, represented as a
hierarchy. [3]

In this case, at the upper level there will be
a fictitious initial vertex, and at the lower level,
a fictitious final vertex, which corresponds to the
end of the learning process. The final vertex is
determined on the basis of the analysis of the
competencies that the student must have after
graduation.

Consider the algorithm decomposition into
levels of an infinite graph GT[4]:

1 Find a vertex without incoming arcs and
assign itarank r = 0. Delete arcs from this vertex.

2. Suppose that at some stage in the graph
there are no vertices without incoming arcs.
Assign the following value of rank r to these
vertices and cross out the arcs that go out ofthem.

3. Stage 2 is repeated until all the vertices
are ranked..

Remark 1. The infiniteness property is
hereditary, that is, if any vertex of the graph is
deleted along with incident arcs, the remaining
subgraph is also an infinite.

Remark 2. Non-contour graphs have the
following properties:

a) There
incoming arcs (initial vertex);

is at least one vertex without
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6) There is at least one vertex without
outgoing arcs (called finite);

B) The graph can be represented as a
hierarchy, that is, decomposed into levels, while
the level number is the length of the maximum
path from the initial vertex to the vertex of this
level.

Consider the operation of the algorithm for
decomposing an infinite graph into levels. In
Figure 6 represented by an infinite graph GT.

Find vertices without incoming arcs and
assign them the rank r = 0. In this example, the
vertices without incoming arcs are the vertices of
T1 which is shown in Figure 7. Remove the arcs
from this vertex.

Find vertices without incoming arcs and
assign them a rank p = 1. Such vertices are T2
T3and T4 Remove arcs from vertices. Figure 8
represents results of 3rd stage.

Find vertices without incoming arcs and
assign them arank r =2. Such vertices are T5 and

T6. Remove arcs from vertices. In Figure 9 shown
results of 4th stage.

Find vertices without incoming arcs and
assign them a rank r =3. Such vertex is T7.
Remove arcs from vertex. In Figure 10 shown
results of 5th stage.

Find vertices without incoming arcs and
assign them a rank r =4. Such vertex is T8
Remove arcs from vertex. Figure 11 represents
results of 6th stage.

Find vertices without incoming arcs and
assign them a rank r =5. Such vertex is Tg.
Remove arcs from vertex. Figure 12 represents
results of 7th stage.

Find vertices without incoming arcs and
assign them a rank r =6. Such vertices are T10
and T Remove arcs from vertices. Figure 13
shows results of 8thstage.

Find vertices without incoming arcs and
assign them a rank r =7. Such vertex is T12

Figure 6 - Source infinite graph GT

Figure 7- Results of 2ndstage
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Figure 12 - Results of 7thstage

Figure 13 - Results of8thstage

Figure 14 - Results of9thstage

Figure 15 - Results of 10thstage
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Figure 16 - Results of 11thstag

Remove arcs from vertex. Figure 14 shows
results of 9th stage.

Find vertices without incoming arcs and
assign them a rank r =8. Such vertex is T13
Remove arcs from vertex. Figure 15 represent
results of 10th stage.

Find vertices without incoming arcs and
assign them arank r =9 nr =10. Such vertices are
THMand T15 Remove arcs from vertices. Figure 16
represent results of 1lthstage. Graph is presented
hierarchically, as shown in Figure 17.
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CONCLUSION

As a result of research, it is planned to
obtain an algorithm for the formation of content
for an educational system for distance learning,
which is adapted for each student, taking into
account its features.On the basis ofthe developed
algorithm, an adaptive online educational process
is being developed, according to which the
forms of education for people with disabilities
and persons with disabilities will be developed

and alternative forms of content presentation
will be created for them. The development and
implementation of an online process will make
it possible to abandon expensive foreign training
systems. As a result of the project, the principle
of managed interactive self-education will be
implemented, which leads to a decrease in the
destructive effects of ICT on students’ cognitive
and social activities.
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