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Abstract

One of the most important challenges facing modern educational system
nowadays is wide implementation of Information Systems and Technologies in
Educational Institutions. New technologies, Internet, mobile devices become an
integral part of everyday life, especially for younger generation, who are the main
participants of university and not only university education. Therefore, it is of key
importance to enrich the educational process with new technologies and make it
more attractive and interesting for modern "technological" students and teachers.

In the represented dissertation work there is considered a new interactive
online web-platform named "GeoFolk.ge", designed to teach Georgian Folk music.
A web-platform is implemented based on the experience accumulated by leading
world institutions, and adapted according to the specificity of the sphere of
implementation.

The most important factors determining the success of the technology-
enhanced learning process are: motivation of the students, consistency, complexity
and progression of the learning process - stages from simple to hard, reward systems,
clear video-audio material, effective and original methodology to study and examine
new material, usage of artificial intelligence to create automated interactive learning
environment, etc. Careful examination of the factors listed above will allow keeping
learners throughout the whole educational process and ensure their maximum
engagement in the learning proces, in order to get the best possible results.

An eLearning course and its supporting electronic resources presented on the
online platform are designed to create the most efficient and flexible learning
environment for end-users and, at the same time, to facilitate gradual exploitation
of the study material. Also, the platform developed within the frame of the
represented dissertation work creates a very interesting environment for
interdisciplinary cooperation and combines modern information technologies and
art. The outcome of this cooperation goes beyond the boundaries of both spheres
and creates the equally attractive atmosphere for everyone who feels the charm of
the polyphonic and homophonic music, and the beautiful colors of the art.

In the chapter of the dissertation - Literature Review — there is discusses the
stages of the development of technology-enhanced learning process, reviewing the
leading European and American experience in this direction. Special attention is
paid to Massive Open Online Courses - so called MOOC - to their organization, the
importance of advantages of their implementation in the educational process. The
same chapter discusses the main features of the modern educational web-platforms,
their main components and the tasks that solves this technological innovation in the
educational process.

Modern approaches to conducting the learning process allow not only to
really involve all modern multimedia and communication technologies in the
learning process, but, at the same time, to create and manage the individual



educational trajectory of participants through the learning content, in the conditions
of the diverse educational services presented on the market.

In the same chapter there is discussed the possibilities of using Big Data
Technologies in the modern online educational process.

Besides, in this part of the dissertation work there are discussed the main
challenges facing the the modern educational institutions, which arise in response
to the rapid development of modern Information Technology. The papers published
in recent years, focused on the development of educational institutions, are
discussed in details, and the main forecasting trends are considered in the light of
the introduction of Information Technologies.

The third chapter of the dissertation work is fully devoted to the research,
conducted by the dissertator, within the frame of the dissertation thesis. Namely,
steps and stages of the preparation of electronic learning resources are described in
detail; the process of transition to electronic learning resources is described: from
the idea of the project to its realization - interaction and communication between
the client and the performer; the principles of organizing the scenario-based
learning process and its advantages in the process of creating an individualized
learning environment are described.

In the third chapter of the dissertation there is discussed the information-
logical model, which creates the basis of the online platform of Georgian polyphonic
music. There is described the main principle of the online platform operation, and
technologies used in the development process.

Specifically, we used the project Dejavu Project with an open code, for audio
dactyloscopy (audio print) with Python.

Audio dactyloscopy is an audio print, that comprise some of the sound
compact representation (be it music, the environment that surrounds us, etc.). These
voices are injecting information on specific sound. The purpose of audio
dactyloscopy is to catch a sound fragment, such as a song, in order to differentiate it
from another number.

The audio print is a combination of the hashes, which is undergoing
computer-based processing based on audio file spectrograms. From an audio FFT
signal source loudness and amplitude is identifiable. The algorithm provides a deep
analysis of the file, because without this the noise levels will hamper the reception
of the audio file.

During the audio file processing there is generated a diagram, where the
spatogram lines from the first seconds of the duration of the file are taken, which is
the logotype depicting functions, amplitudes, frequencies.

Local maximum can be found based on high conductivity filter and general
picture processing techniques.

After the creation of an audio file spectrogram, it is necessary to find peaks
on amplitude. Determine the peak as a (time, frequency) pair that corresponds to the
amplitude. Other couples (time, frequency) around it have less amplitude and are
less sensitive to the noise caused by differnet soucres.



One of the main reasons for the use of peaks (peaches) is their resistance to
noise.

The peaks are divided into target zones and each zone is separated by a
leading point. Each peak from the target area is connected to the leading peak. Then
it is possible to create a hash for each peak, which consists of the frequency of each
pair of peaks and the distance between them.

Finding the peaks requires a big computer load, but it is not all. The peaks are
combined using their own discrete time and frequencies, in order to create a unique
encrypted code in a specific time period called a print.

For our particular case, the audio dactyloscopy is an optimal option that
requires some knowledge on how to process the signal and basic mathematics
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50dmPbs DmBsbg 9@ boby®mdwogo s oo 3MmEgLo. (GMmam®E gL

3392065 §0bsfob) doMomo©s®, 9M©oMm IJBHO0WMLIM30580 QoB6 339350
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(Lb3s 9B GIMD JMMI©) IEHIWMI© 45630b0wgm M) GMAMO bgds
53000 139dBHOMPMIA0L 53905, MMYMO MBS FMTo3qL bdmgsbo Logabswo
Lolgzgero  3mbs3gdgdol  doloegds®@ s 1939 OR3F0MES  LOdIBOLM
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BobsBo 21. 3m6309Ewo bLodwgMol b3gdEMHma™sds (Robin Thicke “Blurred

Lines”)

2.7 358cyggbgdgemo ¢gdbmemmaogdo

Node.js  3MMyM50mwo  3eoBBMOTs,  OGMIol  byggmdzgwlss
0o60mo9bl V8 dMo30, (sbmM309wgdl JavaScript 3m©olb  G®oblicrotmgdsls
35649616 9b5%BY), gotsddbols JavaScript - U gofitrm 139(30500Bs300l gboH,
LogMomm Esbodbegdols 9bsby. Node.js, JavaScript - U 1dgbl dglodErgdemdsls
099009OMJIgOMmb 9Eobs - 2odm@EHebols Im{ymdowmdgdmsb Logmmo®o API
1539000 (hHgMoos C++ BY), 9939 399m0ygbml Lbgsslibgs 9b65%g
©509H0WOo 3569 d0BO0M1H3900.

Node.js do®0mo@© 2odmoyqbgds LoMzgmdy, 390 - LyMz9gMOL HMEOL
99LEOHMEdOLLL.  FoEod  5ToLMbogg ol g3l FgLodErgdEPMds ST FomU
LoYLZB™M3Y 93003530900 (NW js, App]S b6 Electron - ol Lsdwgoegdom, Linux,
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Windows o6 macOS olomgol) sbggg dobo  asdmygqbgdom  Fglodergdgeros
30360Mm3mbEGHMM@WgMHIO0L I3OMAGMmSTgds (Top: tessel o espruino) Node.js- b
Log3mAzs© M3l M3 bsBy MG0gbEH0MGOIMwo s SLobJMMbMwo (56
695dGH0) 3OMPMT0MGdS O™ 3530 T9@9bs/godm@oboo.

Node.js  094gbgdlb  FoG350  dm3gbgdl,  d9BHsbs  450mESBoL
565030 ™M353 IMgls, GMmdgeroi LAgbL oL 9BIJBHIOMOSL. sbggg ol 593U
3539360 93mboLEGds npm, MMIGoE  [oMIMoygbl  439eBy o
3000M93900L 93mLOLEHYIL, VoS 2535350 3mom. Node.Js = V8 + I/O +
3000M93900 [38]

Angular (angular 7 - front-end framework) MVVM (Model — View -
ViewModel) dm@gro. Angular 3690d3m63L sbsen mbgbyg s39sg HTML gbobs
@5 LMD MOH0gHDHMOOL Fgbodegdmdgdo, 53 gbol 9wgdgb@Hgdl Ldgbl
©0653036O™dsL. Angular 0530l 9300 Im0EIgL HMAMOE 30gbEol dbsgls
dmgdgoo JavaScript 9b6sbg  ofgMowo  LEgbs®gdol, sbgzg  Ly®zgHYIo
96900L5030L TsbOLOSMYOYE 3016(393G Y9 E TYLAEGOWMOJILS(3.

Angular - JavaScript = 9bsbg = @sfgBOowo,  M30LMIMO3Z5
29999% 09LgdMO, 3909990996930l (39BN 9dOL) d9L5dabgams
39399m3b0cwo MVW (Model — View - Whatever) g690d3m©30.[39]

Howler.js ( 9m@0m Gow0gdol 30D995¢00bs3gool 0bbmmdgb@o) s@ol
53Q0M BOOOMDY3d M9bs3gMM39 3900LM30L. 0l Aobersgm MbsdgMmM3Y
300  omom  LYM3oLo @S  doosh  foogog  HTML5  Audio -
300oMmY3sL. JavaSkript do b3gdmsb 3mFomdsl, bol JoMEH03L o Lyodgml
Y39ws 3eo@GBmMIolomgob. [40]

MySQL - 960 - 9600 g39wsby  3M3INWIOYWO  ©d  Y39wsBY
393039 gdwo  dmbosagdms  35Hgdool o300l LobBgdss  0bEgmbg@do.
00605096l LgM39HME 3OMYMSASL, HMIYEoa 39b3MM3bows HgwsEomeo
dmbs399990L  9OHPEOOMMO©  EILFMTo390ws®.  Fobdo  TgLodergdgE0s
65996039 dmbsi39dms BBl FoMMZ5. FoMMHE0s 0Q05 A9B3IMM3b0E0 5GBS
©O0EO  IMEmEmdol  dJmbg  0bx3M®Bs30slmsb  LsdMdome, Tog™Msd  dobo
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3990yggbgds 0O MMOs MMyMO3 J3009, 1939 Logdsmem Albgowo 0bEgMbgd
L50GJOOLMZ0L. 030 49dM0MmBI3s LOLHGMsGOm, LsoTgEMMdom, dmdbowmdom.
Asbob FMFomds 56 oMbl oo Lo®megl. MySQL ol bgmzgMob
b0 F9M9, 53HMISGHMo® 3w9olbdmdl PHP - s dbstrqsFgMol.[41]
Python - (o63moyqgbl 063gM36MH9BH0Mgdmw, dsmoo  ©mbol, LoghHomm
56036900l 36OHMaMs806Mm9d0l gbsl. dolbo obsobo bsbl Migsdl 3mool
053000b30MdsL.  dolbo  gbmdGogo  3mbLAHONJ30s @S MdOgdBHDY
M6096¢0Mgdwo Joamds YBMMHbzgwygmal oghdsmml 3GMaMdolEH Ol
39L2900 S WMA0329M0 3oL HIMSdo.
Python 09905 ©@0b65309)M5. 030 oML MFGML 3OHMYMd0MmYd0L Modgbody
35650 dsL, 3500 JMEOOL: 3MMEFIOMYOWMW, Mmd0g]EHBY MO0I6EGH0MIOME ©d
RBJ30MbsEMH 3OHMYMm5T0MGdSL. Tob 530939 5J3L BIODM LEHIBIOEMWO
d0dOM™MY3S.

50b0dbmo 39MLo 0dbgds ©os s FgLodsdola Fgodgbl yzgams 0d
30L905L M3 sdoboLOsMGIJE0s FobMdMHOZ30 0S MbBEs0b 3MMLYdOLIZ0L
(MOOC) ®5b53 B9 9B G939b90 s Job30bowgom.
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51336

5960950, BoEOLYOES30M BsdMMIOL JoMOMIEO TJIRJd0 S Losbeng
9 M3s6gmdlL 9dgydo:

v 89L60300005  (H9d6m@ma05Bg  ©53dbgdeo  Lobifogarm  go@gdml
399460l LEHoO09gd0, Jolo 49630MMGBOL 2obALEDBYZMIO JOMHOMOEO
23993HMOHGO0 S 0O gdqd0;

v 39L6eg3e00s 9.f. MOOC - 35509160 0os mbEsob Lbfsgzwm Olgdol
(Massive Open Online Courses) 9580mggbgools 3God@ozs bmayeoml
§9993960 MB039MLOEYEHGOOLS s LogsbTsbsmErgderm 0bliEoEm 0oL
dog6;

V' 58998539000 3oL0MMO 005 MBEs0b Lobfgem 3mELgdol (MOOC)
95000Hgd0Ly s 9630050900l 3G06E3039d0; Fglfogerowos Jo@ovye
Logobdsbomgdem LogmEgdo sbsgrmaoMMo 3MHMmIEOL sbgMygzoL
99L5dGOOMD;

V' 99U6030005  00659900M39 3965090l FBoMmEEFIMOL  SHoero
930LobGHY3S, OG0z YHOWME39gMRL  MobsdgOm™M3zg Lobifogwrm
3Mm3gboL bsGOLbL s gobsmegdol ommzol LolEgdol LolGwmeql.
29bboemos  93mboliEgdol Bsdo doMomso gergdgb@o: dmboggdms
0O 35103900 5650 BOL LoLEgdgdo, MMIgErog 4gbgdocmgds MOOC
ol Joombmdom Imbsfioerols dog®; 13gE0SXOBOMYGOEO B3OS MOO
Juowgdo,  O™IWIdoE  99MM0569d96  sboewo  LsasbIsbsmgdM
3Mm39L60L Yzges dmbsfowrgl; 9.0. »BodM0 3900 MMIwgdois SHomdmgdgb
Logobobsmegdem 3mbEHbEU.

V' @©509985390M@os  mbsob  Lbabfagerm  3Gmigldo  BsGorvyero
dlgd9gbgergdols  ImGH035300Ls S  M30mMIMEH0353008  d9daboly s
99650B1bgdol  360MdEqdol  495HY39EHOL  MmMH0Robscrmo  domTs
(5Qam©0™J0);

V' BoBoMndeo 33093000 b53MIomgdol 8995 30©gdwo 990939d0L
bo93d3z9 DY o3)d5390E0s 06EIMSIEHO0MWO Mb-Ws0b 3EsERMODs
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GeoFolk.ge, Js6mo 360535¢0bdosbo dmlozol dqlabifogers;
0909905390905  MmO0a0bse®o  sewgmGomdo  Abdgbgwrolsmzol
060003009500 Lsbagarm GMo9d@mMool dgboddgbero;
0999935390000 6020065 ©o S5m0 mI0 Lobgdsdo
PobolifomBofgMowo  bdmgsbo  gMogdgbBHols s  IWsEGHBMOIoL
dbdgbgerols doge Mmbsob Mgg0ddo hsfgMoo bdmgsbo FGMATIBEHL

dbgo3LgdoL aLvYYBOW;
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