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AIICTPAKT

Bo peHewHo Bpeme coO mogepHusauuja Ha ob6pas3oBHUTE YyCTaHOBW e obesbepeHo:
KOMMNjyTepcKka onpema 33 OCHOBHUTE MU CpeaHUTEe YyYMAULITA BO AprKaBaTa, HOBa KOMNjyTepcKa
MHPPACTPYKTYpa BO yYnauwTaTa, OApKyBatbe Ha KOMNjyTepcKaTa onpema, yCnoBM 3a HENPEeYeHo
KOpUcTere Ha MHPOpMATMYKaTa onpema, NoKanusauunja Ha NOCTOEYKU AUTUTANHU COAPMUHU K
<OpUCTEeHE Ha KOMNJYTEPOT Kako AMIMTaNHM NomMarasno BO HACTaBHMOT npouec. crospemeHo,
obesbepeHa e obyka Ha HacTtaBHMUMTe/npodecopuTe 3a KOPUCTEHE Ha HOoBaTa KOMMjyTecka
onpema u cooaBeTHUTE copTeepu. PacToT Ha NnpumeHarta Ha Komjytepute u cnoboaHute copTeepu
80 HacTasaTa Mo maTemaTUKa, He HOCK camo no cebe u nogobpum pesyntatn. Cekoe nNpasuAHO
Kopucterwe Ha WKT BO HacrasaTa, o4 CTpaHa Ha HacTtasHuuute/npodecopute aoseaysa Ao
OWMHaMM4YHa BM3yesiM3auMmja Ha HACTABHMOT maTepwujas, NONECHO COBNaAyBakbe Ha HacTaBHUTE
COAPYKUHM 0f, CTPAHA Ha YYeHUUNTE/CTYAEHTUTE M NPAKTMYHA NPUMEHA HA CTEKaHTUTe 3Haera o4
MCTUTE CO HMBHA BU3yenu3aumnja. 3aToa BO 0OBaa gucepTauuja e NpUNOKEHO eKCnepuMeHTaNHO M
NPakTUYHO pelwasarbe Ha npobnemot, 3a npasunHa npumeHa Ha WKT Bo HactasaTta no
maTtematuka, npu wWto ce obpaboTeHeHWM HEeKONKY cermeHTM o4 06pa3oBHMOT npouec no
vmatemartuka co npumenaTta Ha UKT, npeky choboaHuot codrteep leorebpa.

MoAroTOBKUTE KOU Ce NPe3eHTUPAHU Ce CUCTeMATUIUPaHU U NPETCTaByBaaT KOHTUHYUTET U
AONO/SHYyBake BO M3BeAyBarkbeTO Ha HacTaBHarta nporpama. Co MHTerpaumjata Ha MaTemaTUYKOTO
vwoaenuparbe M MKT BO HacTaBHaTa nporpama No MaTemaTKa M KOPUCTEHETO Ha annetute U
NOArOTOBKMTE BO NMPEe3eHTUParbeTo Ha HacTaBHMUTE TeMM, Ce NOCTUTHYBa NONECHO COBNaAyBake Ha
HacTaBHMOT MaTepujan oa y4eHUuuTe/CTyaeHTUTE U pa3BMBakbe Ha HUBHOTO KpeaTUBHO MUC/EHe
4 pelaBarbe Ha MHOrY UCTpaXyBayku npobnemu. MNoaroToBKKTE Ce NOCTaBeHU Ha Beb cTpaHWUUa,
X0ja e AOCTanHa Kako 3a HacTaBHUUMTe/npodecopuTe Taka u 3a yyeHnuuTe/cTyaeHTMTe, CO WTO Ce
D3a3BUBa KPeaTMBHOCTA Kaj UCTUTE M HWBHA OHNAjH NOBP3aHOCT.

Mpeamer Ha WCTpaXyBarbeTO BO [AOOKTOPCKaTa AuceprauMmja e aetanHa aHanMsa Ha
OM33jHOT U MMNNemeHTauuMjaTa Ha NOArOTOBKKTE 33 peann3aumja Ha HacTasarta, YTBPAYBakeTo U
noa0bpyBakbeTo Ha HMBOTO Ha WHTerpaumja Ha WKT BO uWHPOPMATUYKOTO—MaTeMaTUYKO
0OpasoBaHue, Kako W YTBpAyBarbe Ha KBAa/IMTETOT M KBAHTUTETOT Ha 3HaeraTa Co Koe ce
CTEKHYBAaT y4YeHuuuMTe/CTyAeHTUTE BO TEeKOT Ha 06pasoBHMOT npouec. Toa ce HanpaBu Npeky
noarotoskute wm3paboteHn w npeseHTUpPaAHWM 3@ peanusauMja Ha HacTtaBata €O HOBWOT
#=dOpPMaTUYKO — maTemMaTHMyKM npucTan 3aegHO CO YTBPAYBaHE€TO M CNOpeayBarbeTo Ha
DE3YNTATUTE HA Y4EHMUMUTE/CTYAEHTUTE MOCTUIHATU Ha KOHTPO/IHUTE TECTOBMW.

CooaBeTHO Ha NpeaMeToT Ha UCTpaXKyBakbe, NocTaBeHa e OCHOBHATA LeN Ha AOKTOpCKaTa
Zncepraumja: feduHuparbe U UMNAEeMEeHTUPaHe Ha HOB MeToa 3a ePUKaCHO MHTerpupare Ha
#5T BO maTemaTtUuKo-MHPOPMaTUYKOTO obpa3oBaHWe, MeToh4 Ha AMHaAMUUYKa BU3yenusauuja
DEaNM3MpaH Npeky HOB MHPOPMATUYKO — maTtemaTMdKuM npuctan. OBaa OCHOBHaTa uen Ha
wiTpamysarbeTo, npousneryea og notpebata 3a npopgnabovyBarbe Ha TeopucKaTa aHanM3a Ha
SOMNONEKCHUTE NOAroTOBKM 33 peanu3alnja Ha HacTaeaTa, Kako M 04 NpUMeHaTa Ha CoOBpeMeHuTe
TExsOnOTMKA M MeToau npu M3bopoT Ha nocTankuTe 3a Npes’eHTUparbe U peanusnparse Ha
SACTEEHUTE COAPXUHM,
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2p3 OCHOBA Ha NOArOTOBKWUTE 33 YacOBMTE CO MOMOLI Ha MAaTEMaTUYKOTO Modenuparse,

T w cnopenbaTta Ha Pe3yNTaTUTe WTO MM NOCTUIHaNe YyYeHUUUTe/CTYAEHTMUTe Ha TecTupakbaTa no
“waTwKa, HanpaBeHa e mepa Ha nporpec U mepa Ha BAUjaHUe Ha HOBUTE HacTaBHU MEeToan U
3a yac, Bo noaobpyBatbe Ha 3HaEHETO, Nepuenuujata 1 KOrHUTUBHUTE CNOCOBHOCTH
peesmumTe/cTyAeHTUTE. M BO OBaa aucepTtauumja, yTBPAEHO € [AeKa 3a YCNewHo peannsnpare
MOT NpoLec, HeonxoA4Ho aa ce obeszbean NPUHUUNUENHO eANHCTBO Mery: NPUOAOT KOH
2/cTyaeHTUTe, M3060pPOT Ha HacTaBHMTE cpeacTBa M M3BOPOT Ha HAcTaBHUTE METOAM,
=0 aa ce obesbeam NPUHUUNUENHO €AMHCTBO Ha OMNWTUTE CTaBOBM Ha AWAAKTUKATA,

< HaKO AMO3aKTUYHKKM NPUHUKWNK.

Co TOa ce paeaar npenopakn 3a KOpUCTEHE Ha OBWME MOAroTOBKM 04
wacTaesmumnTe/npodecopute, a BO naHWHa co UKT 1 matematuuko—nmHbopmatuukure cnoboaHu
co@TEepM A3 ce BKAYyYaT BO n3paboTKa Ha UCTUTE, CO WTO Ke ce HaaonoaHyBea basara Ha nogatoum
L0 TOAroTOBKM, KOM Npeky Beb cTpaHuuaTta Ke buae gocranHa 40 cuTe HacTasHuum/npodecopn m
Pessuum/CTYAEHTM KOW Ke MOXKaT Aa M KOpMUCTaT 3a NONEeCHO COoB/afyBare Ha HacTasHWUOT

METEpMjan.
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Nowadays modernization of our educational institutions had provided that all 12 grades of primary
#n¢ middle/high schools have: modern computer equipment and new computer infrastructure, regular
=antenance of the computer equipment and conditions for uninterrupted use of the IT equipment, as well
2= localization of existing digital content and use of the computer as a digital assistance in the educational
srocess. At same time, the teachers/professors at these schools have been trained in the use of the new
computer equipment and appropriate software, However, the presence of computers and free software in
“ne teaching of mathematics does not of itself bring better results. It is the appropriate use of IT in teaching
oy the teachers/professors that brings dynamical visualization of the instructional material that contributes
To 2n easier mastery of the teaching contents by the pupils/students as well as their practical use of this
scguired knowledge with this visualization. That is the reason behind this dissertation in which
=xperimental and practical solutions in the appropriate use of IT in the teaching of mathematics have been
sroposed and tested using the free software GeoGebra.

The modules that are presented were systematized and represent continuity and supplement the
current teaching program. The integration of mathematical modeling and IT into the teaching program of
mathematics and the use of the small interactivities called applets in presenting the teaching subjects allow
“2r much easier mastery of the teaching material by the pupils/students and develop their creative thinking
satcularly when solving complex problems. The modules are have been placed on a website, which is
22 z2ble both for the teachers/professors and for the pupil/students, which develops their creativity and

e online connectivity.

The research of this doctoral dissertation includes a detailed analysis of the design and
moementation of the modules used in the teaching process, the identification and verification of the
sequired level of integration of IT in information — mathematical education, as well as determination of the
2uaity and quantity of knowledge which is gained by pupils/students during the educational process. The
mocules were produced and presented for realization of the teaching with the new information —
mathematical access together with the and implementation of the results of the pupils/students achieved
o the standard tests.

In accordance with this research, the primary goal of this doctoral dissertation is as follows:
=2ting a new method for the effective integration of IT in information — mathematical education using
e method of dynamical visualization realized through the new information — mathematical access.

This basic goal of the research arises from the need to deepen the theoretical analysis of complex
Sreparations needed in the actual educational/teaching process as it is integrated by the application of
macern technologies and methods when choosing the steps for the presentation and realization of the
- EEaChIng contents.

Then the results achieved on the mathematics tests between the pupils/students taught with the
wared modules with the help of mathematical modeling and IT and a control pupils/students taught in
customary method, a comparison of the measure of progress and the measure of influence was made
#Baur the increase in the knowledge, perception and cognitive capabilities of the pupils/students. In this
~ Sssertation, it is determined that for a successful realization of the teaching process, it is necessary to
Srswce principal unity between: approach to the pupils/students, choosing the teaching assets and

......................................................................................................




m-p 3opaH TpugyHos LHokmopcka ducepmayuja

R o

choosing the teaching methods, therefore to be provided principal unity of the general views of the
cidactics, known as didactical principles.

Thus the results of the dissertation make the recommendation that such modules be used in the
classroom and that when preparing modules in the future that integrate IT and information — mathematical
free software that the teachers/ professors actively participate in creating the modules and then add them

to the database website will be available to all teachers/professors and pupils/students and thus actively
used for easier mastery of the teaching material.
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