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PREFACE

Eighth international scientific conference Technics and Informatics in Education — TIE 2020 aims
to promote and support research in education of new generations in technical and technological
fields at all levels of education and contribute to technology development and education
improvement.

Some 64 papers have been submitted within various fields of technical, IT and technology-
supported education at all educational levels — primary, secondary, higher education and
education for adults. After reviewing, 62 papers have been accepted for the current edition of
Book of abstracts in the form of plenary lectures and original scientific papers.

Articles in the Book of Abstracts TIE 2018 are organized by the following topics:

Plenary lectures

Technics, Technology and Informatics in Education

Teacher Professional Development and General Education Topics
IT Education and Practice

Engineering Education and Practice

Special activities within the Conference are the following:

e Round Table - 45 years of university education of technics and technology teachers
in Cadak
e  Open discussion and poster-presentation session:
- Higher Education (HE) development in the realm of technics and technology;
- Results of HE development projects 2017-2020, programme activities of
Ministry of Education, Science and Technological Development (15 projects of
the Faculty of Technical Sciences Cacak)

The Scientific and Organizing Committee wishes to express gratitude to all the professionals
from various fields who contributed to the Conference.

We would like to thank Partner Institutions which participated as co-organizers of the Conference.

We express special thanks to the Ministry of Education, Science and Technological Development
of the Republic of Serbia for financial support to this scientific gathering.

Ivan Milicevié
Editor
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CHAIRMEN’S FOREWORD

Dear participants,

In the light of on-going, worldwide effects of COVID-19 and following the recommendations of
international and national health authorities, Faculty of Technical Sciences Cagak organized the
eighth international scientific conference ‘Technics and Informatics in Education — TIE 2020’ as
an ONLINE MEETING. Even though this was completely new experience for the organizing
committee, all technical details during the conference went on quite well. The scientific and
organizing committees put in all necessary effort to organize the conference in new conditions.

The aim of this conference was to improve the exchange of knowledge and experiences between
experts, scientific associates and professionals from Serbia and European countries, engaged
in the subject matter. The conference provided an analytical review of technical, technological
and IT education, as well as education regarding technical, technological and IT achievements
including teaching aids, educational assistive technology, student books, etc.

Serbia already has 50 years long tradition of organizing various forms of seminars, workshops
and scientific conferences devoted to improvement of those education topics in primary,
secondary and higher education.

A series of conferences, entitled Technics and Informatics in Education, organized by our faculty
in last 15 years, exhibit a continuous increase and development in this field, bringing to all of us
new education technologies. This assembly continues the tradition of gathering scientific
associates and professionals in technical, technological and IT education. Those scientific
conferences have a huge impact on the development of technical education in Serbia.

Special focus is on the importance of IT in technical and professional education and correlation
with natural, social and education sciences. We hope that experience exchanged during the
sessions will be very useful for all participants, and that debate and networking was enjoyable.

The conference results also provide the basis for planning development in technics and
informatics education in Serbia, as well as the exchange of educational patterns in the region
and coordination with European trends in this field.

We hope you had a successful and fruitful meeting. Thank you for your participation.

Nebojsa Mitrovic
Zivadin Mici¢
Co-Chairs
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Organization

The 8! International Scientific Conference Technics and Informatics in Education - TIE 2020 is organized
by the Faculty of Technical Sciences Cacak, University of Kragujevac, Serbia.

The Conference is held under the patronage of:
o Ministry of Education, Science and Technological Development of Republic of Serbia
o University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia

Scientific Committee

Co-Chairs:
Nebojsa Mitrovi¢, Vice-Dean of Faculty of Technical Sciences, Cagak, University of Kragujevac, Serbia
Zivadin Micié, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia

Honorary Chair:
Dragan Golubovié, University of Kragujevac, Faculty of Technical Sciences Catak, Serbia

Members:

Danijela Milodevié, Dean of Faculty of Technical Sciences Cagak, University of Kragujevac, Serbia

Snezana Marinkovic, Dean of Educational Faculty Uzice, University of Kragujevac, Serbia

Mile Savkovi¢, Dean of Faculty of Mechanical and Civil Engineering Kraljevo, University of Kragujevac,
Serbia

Dragica Pavlovi¢ Babic, University of Belgrade, Faculty of Philosophy, President of Educational
Research Association of Serbia

Dragica Radosav, Dean of Technical Faculty “Mihajlo Pupin” Zrenjanin, University of Novi Sad, Serbia

Zoran Momgilovi¢, Dean of Educational Faculty Vranje, University of Ni§, Serbia

Dragana Glusac, University of Novi Sad, Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia

Biljana Novkovi¢ Cvetkovi¢, Vice-Dean of Educational faculty Vranje, University of Ni§, Serbia

Vladan Pantovi¢ IEEE Education Society Chapter of IEEE SERBIA & MONTENEGRO SECTION

Matjaz Debevc, University of Maribor, Faculty of Electrical Engineering and Computer Science, Maribor,
Slovenia

Tatijana Dlaba¢, University of Montenegro, Maritime Faculty of Kotor, Montenegro

Tatjana Atanasova-Pagemska, University “Goce Deldev” Stip, Faculty of Electrical Engineering, North
Macedonia

Marian Greconici, Politehnica University of Timisoara, Faculty of Electrical and Power Engineering,
Romania

Asutosh Kar, Indian Institute of Information Technology, Design and Manufacturing, Kancheepuram,
Chennai, India.

Lefkothea Kartasidou, University of Macedonia, Department for Educational and Social Policy,
Thessaloniki, Greece

Stefan Kirilov Kartunov, Technical University Gabrovo, Faculty of mechanical engineering and
engineering, Bulgaria

Suzana LoSkova, University “Ss. Cyril and Methodius” Skopje, Faculty of Electrical Engineering and IT,
North Macedonia

Sergej Vladimirovi¢ Makov, Donskoi State Technical University, Rostov region, Russian Federation

Samra Mujaci¢, University of Tuzla, Faculty of Electrical Engineering, Tuzla, Bosnia and Herzegovina

Srdjan Nogo, University of East Sarajevo, Faculty of Electrical Engineering, Sarajevo, Faculty of
Education, Bijeljina, Bosnia and Herzegovina

Dionysios Politis, Aristotle University of Thessaloniki, Faculty of Sciences, Greece
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Damir Purkovi¢, University of Rijeka, Department of Polytechnics, Croatia

Riste Temjanovski, University “Goce Deléev” Stip, Faculty of Economics, North Macedonia

Jelena Timotijevi¢, University of Brighton, United Kingdom

Katerina Zdravkova, University “Ss. Cyril and Methodius” Skopje, Faculty of Computer Science and
Engineering, Notrh Macedonia

Ivan Lukovi¢, University of Novi Sad, Faculty of Technical Sciences, Serbia

Dragana Bjekié, University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia

Miroslav Bjekié, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia

SneZana Dragicevi¢, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia

Ivan Milicevi¢, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia

Jasmina Vesié Vasovié, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia

Organizing Committee

Secretary:
Billana Dorié and Ana Radovié Firat, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia

Members:
Veljko Aleksié, University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
Marija Blagojevié, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
Natasa Cvijovié, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
Dorde Damnjanovi¢, University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
Milan Drobnjakovi¢, University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
Milka Jovanovié, University of Kragujevac, Faculty of Technical Sciences Catak, Serbia
Aleksandra Kalezi¢ Glisovié, University of Kragujevac, Faculty of Technical Sciences, Catak, Serbia
Ksenija Lajgié, University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia
Milan Marjanovi¢, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
Marjan Milogevié, University of Kragujevac, Faculty of Technical Sciences Catak, Serbia
Katarina Mitrovié, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
Vladimir Miadenovi¢, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
Milo$ Papi¢, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
Lidija Palurovié, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
Lidija Paunovié, University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
Vladan Paunovié, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
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Plenary session TIE 2020

Using Moodle Platform in Evaluating the Electrical
Engineering Practices

Tatijana Dlaba¢' and Alenka Milovanovic¢?
*University of Montenegro, Faculty of Maritime Studies Kotor, Montenegro
" University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia

* Corresponding author; tanjav@ucg.ac.me

Abstract: In higher education, practical classes are very important since the quality of the achieved
outcomes largely depends on its realization. In laboratories students work under the supervision of
teachers and associates at defined terms and they do not have the opportunity to work independently
without the supervision of teachers, associates or professional staff. Additionally, in almost all higher
education institutions the staff is overloaded so students do not have the possibility to have additional
terms. It is noticed that in the traditional laboratories, students are “lending” the results of certain
measurements to colleagues from the other group or even to colleagues who will attend the same
course next year. In addition to this problem, there has been a decline in motivation among students
when it comes to the application of any classical method in both theoretical and practical teaching.
This paper presents the evaluation process in higher education teaching and one approach to the
forming of a model for the evaluation of practical Internet based teaching. This model was used to
evaluate the practical work of the first year students of electrical engineering.

Keywords: HE education; Moodle; model for evaluating; practical work.

MpumeHa Moodle nnatcopme 3a BpegHOBaH€
NPaKTMYyHe HacTaBe M3 00N1acTh eNeKTPOTEXHUKE

Pe3ume: Y B1COKOLLKOCITOKOM 06pa3oBatby je NMpakTU4Ha HacTaBa BEOMa BaxHa jep Y BENVKOM ey
KBanMTET OCTBAPEHWX CXOAA Y4eHa 3aBICH 0f HeHe peanuaaupie. CtyaeHTv y nabopatopujuma
pafe y Noj Haf3opoM HacTaBHWKa W capapHuka y ogpeheHum TepMuHuMa 1 Hemajy MoryhHocT
camocTanaHor paga 6e3 Haa3opa HacTaBHUKA, capafHuKka uUnu CTpyuHor ocobrba. [logatHo, Ha
CKOPO CBIM BMCOKOLLIKOTICKMM YCTaHOBaMa HacTaBHW kaap W CTpy4HO ocobrbe je npeontpeheHo,
Tako fa CTyZeHTH Hemajy MoryhHOCT AofaTHUX TepMUHa 3a pad. Y TpaanumoHanHoj naboparopujn
je npumeheH npobnem "nosajmrbiearba” pesyntara ogpefeHnx Mepersa konerama w3 criegehe rpyne
nnv yak korerama koju hie nctu kypc noxafatu cnegehe rogute. Mopeg oBor npobrema youeH je v
nag MoTMBaLje Kof CTyAeHaTa Kafa je y nuTarwy npumeHa 6uno koje knacuyHe meToge Kako y
TEOPUJCKOj TaKO M Y MPaKTUYHOj HacTaBW. Y OBOM pajy MpukasaH je HauMH Ha Koju Ce BpLUM
BpeOHOBatbe HacTaBe Y BUCOKOM 0OpasoBatby W [aT je jemad mpuctyn chopMupatby Mogena 3a
BPEAHOBarE NPaKTUYHE MHTEPHETOM NoapxaHe HacTase. OBaj MOAEn je NpUMErsEeH Ha MPBOj roANHM
CTyauja 3a esanyaLyjy NpakTM4HOT pafa 13 0BnacTi enekTpoTexHuKe.

KrbyuHe peum: Bicoko o6pasosatbe; Moodle; Mogen 3a BpeAHOBatLe; NpakTUYHa HacTaBa.
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Plenary session TIE 2020

The Role of International Standards in Education

Vladan Pantovi¢ ", Dragorad Milovanovi¢ 2
1 Faculty of Information Technology and Engineering, Belgrade, Serbia

2 Sports Academy AFB, Belgrade, Serbia
* Corresponding author: vladan@pantovic.rs

Abstract: Well-organized education and training are drivers of smart, sustainable and inclusive
growth. The new economy, which is characterized by constant and rapid changes, requires constant
changes in the education system system as well. Continuous technological development and digital
transformation of education require a systematic approach in line with international standards. There
are numerous initiatives and activities to develop standards and technical specifications. 1ISO 21001
and ISO 29993 standards can help educational institutions to properly identify the needs and
expectations of different stakeholders. With adequate application of the quality management system
defined by the requirements of these standards, all challenges posed to organizations that provide
formal and non-formal education services will be more easily overcome and the achievement of goals
will be more effective and efficient. The technical specifications of loT multimedia technologies and 5G
immersive applications positively affect the motivation and commitment of students, enabling real-time
interaction in personalized environments. Global infrastructure and advanced services are the
foundation of success. It is necessary to continue research into the integration of new technologies
into the process of education, harmonization of standards and effective frameworks.

Keywords: Standards; ISO 21001; ISO 29993; 5G; loT.

Ynora meljyHapoaHux ctaHaapaa y obpasoBatby

Pe3aume: [Jobpo ypeheHo obpasoBatbe 1 0byka Cy NOKpeTa4n nameTHor, OAPXKVBOT W NHKITY3WBHOT
pacTa. HoBa exoHoMWja, KOjy kapakTepuLly cTanHe 1 Gp3e nMpoMeHe, 3axTeBa W CTarHe NPOMEHe
cuctema 00pasoBarba. KOHTMHYMpaH TEXHOMNOLWKM pasBoj M AurutanHa TpaHcdopmauuja
obpa3oBatba, 3axTeBajy CUCTEMCKM NpucTyn ycknaheH ca mefyHapoaHum ctanaapavma. Moctoje
OpojHe MHMLMATIBE 1 aKTMBHOCTY pa3Boja CTaHaapaa v TexHnikux cneuudmkaupja. Cranpapan 1ISO
21001 1 1SO 29993 mory aa nomorHy 0Opa3oBHUM yCTaHOBaMa Aa Ha MpaBW HAYMH NPEno3Hajy
notpebe W oueKkMBarba PasnNUUNTUX 3aMHTEPECOBaHWX CTpaHa. ALEKBaTHOM MPUMEHOM cucTema
ynpaBrbaka KBanuTeToM AeduHUCaHWM 3axTeBMMa OBWX CTaHdapha CBM M3a30BM KOjU Ce
nocTaBrbajy npeg opraHu3aLmie Koje npyxajy ycnyre dopManHor u HedoopmanHor obpasoBatsa buhe
jenHocTaBHuje npebpofeHn u goctusame Lurbeea Guhe edexTvBHUje U edukacHmje. TexHUUKe
cneumdukaumje loT MynTuMeaujanHux TexHonoruja u 5G UMepcuBHUX annukaLmja NoNTUBHO yTuuy
Ha MOTMBaUMjy M nocBeheHOCT CTydeHaTa, omoryhasajy MHTEpakuujy y peanHOM BpeMmeHy Y
MepCoHanM30BaHNM OKpyxerskMa. [mobanHa nHpacTpyKTypa 1 HanpeaHe yenyre npeacrassbajy
0CHOBY ycriexa. HeonxoaHo je HaCTaBuTW UCTPaXVBaHba MHTETPUCAk-a HOBUX TEXHONOMMA Y MPOLIEC
efykauuje, XapMoHu3aLmje ctaHaapaa 1 eqhekTUBHIX paaHWX OKBYpa.

Krbyune peun: Crangapau; 1ISO 21001; ISO 29993; 5G; loT.
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Program Translators Higher Education and Application
of PP Simulator Educational Tool

Ljubica Kazi'*, Dragica Radosav', Ivana Berkovi¢!,
Narendra Chotaliya?, and Madhusudan Bhatt3

1 University of Novi Sad, Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia
2 Saurashtra University, Rajkot, MP Shah Arts & Science College, Surendranagar, India
3 University of Mumbai, K.C. College, India (retired)
* Corresponding author: ljubica.kazi@gmail.com

Abstract: Software engineering higher education usually includes courses related to program
translators (compilers/interpreters), which cover topics: compiler construction, formal grammars,
programming languages formal grammars and other formal representations (such as extended
Backus-Naur Form), automata theory etc. Aim of this paper is to present overview of the current
state in higher education of program translators and to describe the pragmatic approach that has
been established at Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia with creating and using
PP simulator educational tool. The developed tool helps students learn about the lexical, syntax
and semantic aspect of programming code quality, which is to be determined by the compiler
simulator “PP simulator”. Teaching results from Technical Faculty “Mihajlo Pupin” Zrenjanin,
Serbia at course Program Translators were also presented and discussed.

Keywords: program translators, higher education, educational tool, simulator, lexical analysis,
syntax analysis, semantic analysis.

Mporpamcku npeBoANOLM Y BUCOKOM 00pa3oBatby U
npumeHa obpa3oBHor anarta PP Simulator

Pe3ume: Bucoko obpasoBarbe y 0brmact copTBEpCKOr WMHXKEHEPCTBA Hajuewwhe yKkbyuyje
HacTaBHe NpegMeTe Koju Ce OAHOCE Ha MporpamMcke npesoauoLe (komnajnepe, MHTepnpeTepe),
koju 0byxBaTajy TemMe: KOHCTPYKLMja komnajnepa, popmanHe rpamatuke, hopmarHe rpamaTuke
NPOrpamckux jeanka u gpyre opmanHe npeseHTaumje (kao Wwro je npolumpeHa bekyc-Hayposa
thopma), Teopuja aytomara u apyre. Liurb 0Bor paaa je Aa NpeacTaBy Npernes TPEHYTHOT CTakba
BuWer obpasoBatba y 0brmacTi nporpamckix MpeBogunaua M ha npeacrasy nparMaTuyku
MPUCTYN KOjU je YyCroCTaBibeH Yy HactaBuM Ha TexHuykoM dakyntety “Muxajno MynuH’
3petbanuH, Cpbuja, y3 kpempatrse v npumeHy obpasosHor anata PP simulator. Passujen anat
nomaxe CTygeHTMMa [a yye O NEKCHYKOM, CMHTAKCHOM M CEMaHTUYKOM acrekTy KBanuteTa
nporpamcKor kofa, koju Moxe 61t yTBpheH NpUMEHOM CUMynaTopa komnajnepa HassaHor PP
simulator. lMpeacTaBrbenn cy 1 aHanuaupaHn oBpasoBHU pesynTaTh HacTaBHOr MpeameTa
“Mporpamcku npesoamoun” Ha TexHuykom dakyntety “Muxajno MynuH” 3persanuH, Cpbuja
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KrbyuHe peum: nporpamckin npesoanoLin, BUCOKO 06pasoBatbe, 06pa3oBHi anatu, cumynarop,
NeKcMYKa aHanmu3a, CUHTaKCHa aHanmaa, CeMaHTYKa aHannaa.
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Empowering Teachers’ Digital Competence Through
the Implementation of the “Digital Classroom” Project

Daniela Mini¢ Aleksi¢ ™* and lvan Savi¢ 1

1 The Institute for the Improvement of Education, Belgrade, Serbia
* Corresponding author; daniela.minic@zuov.gov.rs, ivan.savic@zuov.gov.rs

Abstract: In a Knowledge Society, the kind we aspire to today, the education system becomes
the pillar and the initiator of general progress in society, while knowledge is perceived as the
most important human resource and capital. The inevitable changes in the education system are
primarily reflected in the change of necessary competencies of teachers. Acquiring digital
competence by way of applying information technologies in the teaching process becomes a
prerequisite in professional development of teachers. In this paper we shall consider the basic
training concept and the main results of the evaluation of the “Digital Classroom” project,
implemented by the Institute for the Improvement of Education with the objective of empowering
digital competence of teachers. The assessment of the increase in teacher competence was
carried out using the pretest-posttest concept where 80% of teachers who completed the training
had greater achievements than the average achievements of teachers before the training. The
effects of the training become noticeable in all aspects measured on a sample of teachers.

Keywords: ICT; teacher’s professional development; digital classroom; teachers’ digital
competence.

Javyawe gurutanHe KOMNETEHTHOCTU HaCTaBHMKA Y
OKBMpY npojekTa ,,[urutanHa yumonmua“

Pe3ume: Y [lpywTBy 3Hata, KakBOM AaHac Texumo, 0Bpa3oBHM cucTeM nocTaje cTyb u
MOKpeTay onwTer APYLUTBEHOr HANpeTKa, a 3Hatbe HajBaxHWju TbyACKM Pecypc W KanuTan.
HemuHoBHEe npomeHe y 06pa3oBHOM CUCTEMY Ce npe CBera orneaajy y MpOMEHW HEONXOAHMUX
KOMMneTeHuwWja HacTaBHuka. CTuuarwe OurMTanHWX — KOMMETeHUMja  Kpo3  MpUMEHy
MHOPMALIMOHMX TEXHOMOTMja Y MPOLECY HacTaBe MOCTaje MpedycrioB y nNpodecoHanHoOM
yCaBpLUaBakby HacTaBHWKa. Y OBOM pady pasmaTpamo OCHOBHM KOHLenT obyke u pesynTarte
eBanyauuje npojekta JurutanHa yunoHuua” koju je peanusoBao 3aeof 3a yHanpehusarbe
obpasoBarba ¥ BacMuTarba y LWrby jayarba AUruTanHux KomneTeHuuja HacTaBHuKa. MpoueHa
yHanpefuBawa AUrMTanHux KoMneTeHUmMja HacTaBHWKa CNpoBeaeHa je KopulhereM npeTecT-
MOCTTECT KOHLeNTa, Koju je nokasao aa 80% HacTaBHMKa Koju Cy npowsm obyky umajy 6orba
nocturiyha Hero npe peanu3saumje o6yke. Echexti 0Byke cy Gunm BuarbuBm 1 pasmMaTtpanm cy y
CBWM acneKkTUMa HacTaBHOT NPOLIECa Ha y30pKy HaCTaBHUKA.

KrbyuHe peum: nHhopMaLMoHO-KOMYHIUKALIMOHE TEXHOMOMWje Y HACTaBu; AUruTanHa
YYMOHULA, AMTUTAIHE KOMMETEHLM|Ee HAaCTaBHIUMKa; NPoecoHanHo
yCaBpLLUaBatbe HAaCTaBHMKA.
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The Challenges for Teachers: Augmented Reality as
Educational Technology for Students with Dyslexia

Dragana Bjeki¢!*, Svetlana Obradovi¢?, Milevica Bojovi€?,

" University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia
2Special vocational high school and lyceum for SEN students, Katerini, Greece

University of Kragujevac, Faculty of Agronomy, Cagak, Serbia
*Corresponding author: dragana.bjekic@ftn.kg.ac.rs

Abstract: Nowadays, teachers face many technological challenges to improve learning and
teaching process. Using modern (IT) educational tools in an inclusive educational setting is
particularly challenging, especially in teaching students with dyslexia. The paper describes
dyslexia and the reasons to use IT tools in the teaching of students with dyslexia. In the second
part of the paper, augmented reality was considered as an educational tool; this is based on the
review of the researches on the advantages and disadvantages of educational implementation
of the augmented reality. The examples of augmented reality tools in learning and teaching
students with dyslexia support the functionality of augmented reality as an educational
technology in inclusive education.

Keywords: inclusive education, dyslexia, educational technology, augmented reality,
multisensory learning.

W3a30BM 3a HacCTaBHMKe: NPOLIMPEHa peanHoCT Kao
00pa30BHa TeXHONOrMja 3a y4eHuKe ca AUCNeKCHjom

Pesume: [laHac cy npeg HacTaBHMUMMA OpOjHWM TEXHONMOLUKM M3a30BW Pa3BMjaHW pagu
yHanpefuBawa npoueca ydyewa W noyyaBawa. M3a3oB je W Kopuwhewe CaBpeMeHMX
0bpasoBHYX (MT) anata y MHKITy3MBHOM 06pa30BHOM KOHTEKCTY, MOCEDHO Y NoyuaBatby y4eHuKka
ca gucrekcujom. Y pagy je onucaHa gucnekcuja v npenosHaTh pasnosu 3a kopuwhewe UT
anarta y noy4aBarby y4eHuka ca aucrekcujom. Y pyrom feny paga pasmaTtpHa je npowupeHa
peanHocm kao 06paocBHM anaT, 3acHuBajyhu aHanudy Ha npernegy WUCTaxuBakba o
NpesHOCTMMA M U HeJoCTaLMMa NpUMEHe NPoLUMpeHe peanHocTu y obpasosatby. Mpumepnma
MpUMeHe anaTa MPOLUMPEHe PeanHOCTM y MpoLecy yyewa UM MoyyaBakba yyeHuka ca
AMCNEKCUjOM, UIyCTpoBaHa je (1 mogpkaHa) yHKLWOHAMHOCT NpOWUpPeHe peanHocmu Kao
06pa30BHE TEXHOMOTMjE Y MHKITY3MBHOM 0Bpa3oBatyy.

KJ'by‘-IHe peyn: MHKNYy3NBHO o6pa303a|-be, nmcnekcmja, o6pasoBHa TeXHOJ'IOFVIja, npoLunpeHa
peanHoCT, MynTUCEH30PHO y4eH-e.
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Logistics Education in Universities in 21st Century:
New Trends and Challenges

Riste Temjanovski and Monika Arsova

“Goce Del&ev” University, Faculty of Economics, Stip, Republic of North Macedonial
Corresponding authors: riste.temjanovski@ugd.mk and arsovamonika@gmail.com

Abstract: In this paper has outlined and discusses the need for the application of logistics and logistics
information systems in the academic programs at the Universities. One of the inherent characteristics
of the global society is a continuous change in area of education. In practice, universities must keep
abreast of business and entrepreneurialism. However, within a university’s own portfolio, how they
design and deliver practical education programs can differ. Only academic programs with productive
and valuable educations form can be competitive and relevant to market offer. What real change can
occur, dependent of symbiose of study programs and business needs. Logistics is critical for economic
activities as it entails the physical movement of people, goods and services. The logistics system is
just one of the segments of the information flow of the Supply Chain Management from suppliers and
manufacturers to consumers. In the process of globalization, such activities today are unthinkable and
unsustainable without information systems. At the heart of economic science is the host's attitude
toward resources, and the need to study logistics and supply chain management is considered imperative.

Keywords: study program; academic practice; information system; logistics, supply chain management.

O6pa3oBate y 06nactu norucTuke Ha
yHUBep3uTeTMma y 21. BeKy: HOBU TPEHAO0BM U
U3a30BU

Pe3ume: Y oBom pagy pasmatpa ce notpeba 3a MPUMEHOM NOTUCTMKE U NOTUCTUYKUX MH(OPMALIMOHIX
cucTema y akagemckum nporpamuma Ha yHuepautetuma. CtanmHe mpomeHe y obractu obpasoarba
npeacTaBrbajy MHXePEHTHO CBOJCTBO rmobanHor ApyLITBA, LITO NPAKTUYHO 3HAYM Aa YHUBEP3UTETM MOpajy
JpkaTu Kopak ca NocroBabeM W npeay3eTHWTBOM. MehyTum, 06pa3oBHN KOHLENT YHUBEP3UTETA, HAUMH
Ha KOj1 YHMBEP3UTETH NPOjEKTYjy M peanuayjy nporpame npakTuyHor obpasoBara MOry Ce pasnnkoBaTy.
Camo akaaeMckm nporpamm ca NPOAYKTUBHIAM, OAHOCHO KOPUCHWM 0Bpa3oBarem MOry B1TH KOHKYPEHTHM
1 BanuaHW y NOHyAW Ha TpxUwTy. Mmajyhu y Bualy peanHe npomeHe [0 Kojux Moxe [ohu, Y 3aBUCHOCTM
o ,cuMbrose” CTyamjCckuX nporpama v NocrnoBHUX noTpeda, NorucTuka ma NpecyaHy yrory kaga je pev o
€KOHOMCKMM aKTMBHOCTMMa, jep MoapasymeBa (PU3u4Kko KpeTake rbyan, poba w ycnyra. Jlormetnyku
CICTEM je camo jefjiaH o cermeHata Toka MHdopMaLivja ynpasrbatba NaHuem cHabaesarba of fobasrbaya
1 npoussofjaya 4o noTpowaya. Y npouecy rnobanuaauuje TakBe akTMBHOCTU JaHac Cy HesamucnmBe U
Heogpxmee 6e3 MHOpMALMOHNX cucTema. EkoHOMMja ce CyLITUHCKN Temerbi Ha ogHocy ,nomahuHa”
npema pecypcuma, a notpeba 3a NpoyyaBarem MOTUCTUKE W yNpaBrbara NaHueM cHabaesarba cmaTpa
Ce VMnepaT1BoM.

KrbyuHe peum: cTyaujcky nporpam; akaemcka npakca; VHhopmaLvmoHn cucTeM; NorucTika, ynpasrbatse
naHuem cHabpesatba.

lMpeBog Ha cprcku jesuk: Jiuguja Manyposuh.
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A chance for Engineers — Technology
Entrepreneurship

Milena Damnjanovi¢'

" University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia
* Corresponding author; milena.damnjanovic@ftn.kg.ac.rs

Abstract: Technological inventions are often results of thorough research. Identifying inventions’
market potential and preparing them for market commercialization are critical tasks, but they
require development of entrepreneurial mindset and skills, knowledge about market, finance,
how to start a business venture. Entrepreneurial education is necessary in order to get students
of technical and engineering faculties involved in entrepreneurial activities. Technology
entrepreneurship education requires introduction of entrepreneurship content in the curriculum
of existing engineering study programs. Technology entrepreneurship could be a chance for
engineers’ self-employment, as youth unemployment and inactivity are serious problem
especially in developing countries.

Keywords: technology entrepreneurship, engineers, skills and knowledge.

LllaHca 3a NHXeHepe — TEXHOJOLWKO npeay3eTHULLTBO

Pesume: TexHonowike WHOBaUMje Cy YecTo pes3ynTaT OMCEXHWX  UCTpaxusarba.
MoeHTucukoBare TPXMILHOT MOTEeHUMjana WHOBauMje W HeHa npunpeMa 3a TPXULIHY
KomepLmjanusaLujy Cy 3agaLy of KpUTUYHE BaXKHOCTH, @ 3a HUXOBY peanusaLujy je HeonXoaHo
pa3BUTU NpeLy3eTHUYKe BelTUHe, CTehu 3Hawa O TPXMLWTY, (UHaHCWjama, HayMHuMa 3a
MoKpeTare MOCNOBHOr nogyxsaTa. [pedy3eTHuYko obpasoBare je HEeonxogHo Kako 6u
CTYAEHTWN TEXHUYKMX W JPYruX WHXerepckux dakynteta Ounm cnpemHu ga ce ykibyye y
npegy3eTHuuke nogyxsare. OBpa3oBatbe 3a TEXHOMNOLLKO MPeAy3eTHULTBO 3axTeBa yBoheke
Npeay3eTHUYKUX KOHLenaTa y Kypukyryme noctojelnx WHXEHepCKUX CTYAMjCKMX mporpama.
TexHOMOLIKO Npeay3eTHULITBO MOXe 6uTn fobpa WwaHca 3a camo3anoLurbaBare MHXEeHEPa, C
0631poM Ja Cy He3anoCneHoCT W HeaKTWBHOCT Mnagux 036urbHu npobnemn ca kojuma ce
CcyoyaBajy npe cBera 3emrbe y pa3sojy.

Kn:que peyn: TEXHOOLLKO Npedy3eTHULITBO, MHXeHepu, BELUTNHE U 3HaHa
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An Impact of the Application of the Lean Concept to
Improving Industrial Engineering Education

Vladan Paunovi¢’, Jasmina Vesi¢ Vasovi¢, and Sanja Puzovi¢

University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
Corresponding author: vladan.paunovic@ftn.kg.ac.rs

Abstract: This paper emphasizes the importance of applying the LEAN concept in higher education
of Industrial Engineers. The purpose of this paper is to present some possibilities of applying the Lean
concept as an aid to the industrial engineering sectors in universities to develop better Lean thinking
and the application of Lean education in this field. The paper presents Lean approaches that
contribute to the improvement of teaching curricula and teaching processes, such as Lean Learning,
Lean Thinking and Lean approach to online distance learning. Also, the new modified 7P Lean concept
was presented, modeled on the manufacturing Lean concept, where the advantages of Improving
Industrial Engineering Education were highlighted. Each of these approaches offers practical solutions
and suggestions to highly educated institutions for the improvement of traditional and existing
processes, and raises the world of teachers for continuous needs for improvement, which is the
essence of the Lean philosophy.

Keywords: Lean concept; Industrial engineering education; Lean learning; Lean thinking.

YTuuaj npumeHe Lean KoHuenTta Ha yHanpeheme
obpasoBama y UHAYCTPUjCKOM UHXKEHEPCTBY

Pesume: Y 0BoM papy je npukasaHa BaxHOCT npumeHe LEAN koHuenTa y Bucokom obpasoBatby
MHOYCTPUiCKUX MHXerepa. CBpxa OBOr paja je [a NpeacTaBu Heke MOryAHOCTM mpuMeHe Lean
KOHLenTa kao nomoh CeKTopMa WHOYCTPUICKOr MHXEHEPCTBA Ha YHUBEP3UTETUMA 33 pasBujare
Borber Lean pasmuiLrbatba v npumeHe Lean 0bpasoBatba y 0Boj 0bnacT. Y pay Cy NpeacTaBrbenm
Lean npucTynu Koju onpuHoce noborbLuakby HACTABHIUX MPOrpaMa 1 HaCTaBHUX MPOLLECa, aKo LUTO
cy Lean yuetse, Lean pasmuiurbarse 1 Lean npuctyn yuery Ha farsury. Takohe, NpeacTaBrbeH je
HOB MoaucukoBaH 7P Lean KoHLENT, No y30py Ha Npou3BofHU Lean KoHLENT, rae Cy UCTakHyTe
npegHocT nobosbluarba 06pasoBarba Y MHAYCTPUCKOM MHXerbepcTBy. CBakv 0f 0BMX MpuCTyna
HyOW MpaKkTMYHA pellera U Cyrectuje BUCOKOODPAOBHAM MHCTUTYLMjaMa 3a yHanpefusare
TPaauMLUMOHaNHUX 1 NocTojehux NpoLieca M NoamKe CBECT HAaCTaBHWKA 33 KOHTUHYMPaHOM NOTPe6GOM
3a ycaBpLUaBakeM, LUTO je cyLUTuHa Lean durnosoduje.

KrbyuHe peum: Lean koHuenT, obpasoBate WHOYCTPUiCKUX MHXetepa, Lean yuete, Lean
pasMuLLIbake.
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Reliable and Automated Recognition of HE

Qualifications and More — A New IT Approach
Tatjana Atanasova Pachemska and Riste Timovski

“Goce Del&ev” University, Stip, North Macedonial
Corresponding authors: tatjana.pacemska@ugd.edu.mk and riste.timovski@ugd.edu.mk

Abstract: The importance of leamning outcomes and qualifications frameworks during the evaluation
of credentials, regarding the processes of recognition of foreign qualifications are tremendous,
especially according to the documents and regulations that are in phase of establishment in Europe
nowadays, such as Lisbon Recognition Convention. However, more evidence and guidance on
practical use of learning outcomes in recognition would be necessary in order to ensure that learning
outcomes are considered when evaluating qualifications. The aim of this paper is to provide
recommendations for a methodology on how leaming outcomes and qualifications frameworks may
be used during the recognition of qualifications, thus, fostering easier and simplified recognition
procedures leading towards automatic recognition in future.

Keywords: National Qualifications Framework; European Qualification Framework; Learning
Outcomes; Higher Education; Higher Education Institution; European Higher
Education Area.

Moy3pnaHo U ayTomaTM30BaHO NpU3HaBake
BMCOKOLLIKONCKUX KBanudmkaumja, 0AHOCHO — HOBM
MHpopMaTUUKK NpUCTyN

Pe3ume: BaxHOCT ucxofa yyewa U KBanMMUKALMOHMX OKBMpA Y MpOLECYy oLeruBawa
akpeauTMBa, OOHOCHO NPpK3HaBara CTpaHUX KBanudgukaLmja je orpomHa, nocebHo kaga je pey
0 JOKYMEHTMMa W Mpornucuma Koju Cy TPeHYTHO y hasn ycnocTaerbawa y EBponu, nonyt
NucaboHcke koHBeHUMje O mpusHasawy. MehyTum, noTpebHO je Buwe cBegovaHCTaBa W
CMEPHMLA O MpaKTU4HOj ynoTpebu ucxopa ydewa Yy MpoLecy NpusHaBawa, kako 6u ce
06e36e110 KOHLENT y KOMe Ce NMPUIMKOM BPeLHOBaa KBanudukaLmja UCXoan yyetba yanumajy
y 06anp. OBaj pag vma 3a uirb Aa Npyxu Npenopyke 3a METOAOMOrMjy y nornegy Tora kako ce
nCcxooM ydvewa M KBanM(UKALMOHWM OKBWPM MOy KOPWUCTUTM Y MpoLecy mnpu3HaBatba
KBanudukauumja, YuMe ce onakiuasajy v noje4HOCTaBbYjy NOCTYNUM NPU3HaBak-a Koju BOAE ka
ayToMaTckoM npu3Hasaty y 6yayhHocTh.

KrbyyHe peumn: HaumoHanHu ksanudmkaLmoHu oksup; EBponcki kBanudmkaLmoHmn OKBmp;
Wexoaw yuersa; Bucoko obpasosatbe; BucokoLukoncka yctaHosa; EBponcka
BMCOKOLLKONCKa cihepa.

MpeBog Ha cpncku jeauk: Nuguja Manyposuh.
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Lifelong Learning in Pandemic Situation
— Challenge and Need

Gordana Renduli¢ Davidovié

University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
Corresponding author: gordana.rendulic@ftn.kg.ac.rs

Abstract: End of 2019 and beginning of 2020 year bring a global pandemic caused by new
disease named as COVID-19. This pandemic has huge impact not only on healthcare system
but also on the global economic, political, technological, social and educational system. This
paper considered effect of pandemic at lifelong learning, chance and motives for education of
adults. The sample consisted of 67 adults who are completed or started some available form of
additional education in first half of 2020 year. Questionnaire with mostly closed questions was
used for the survey. Results show that pandemic caused actions for lifelong education through
avilability of information (79%) and through free and discounted educational programs (73%).
The most significant motives for learning within this group of adults are connected with
professional needs and career (39,7%) and 27% of answers indicates at desire to learning and
self-development. This research covers only a small number of motives and factors that have
influenced lifelong learning in a pandemic situation. In future research, this area should be
investigated from more different aspects.

Keywords: lifelong learning; education; pandemic; COVID-19.

[l0XXMBOTHO yuetbe Y YCNOBUMA NaHAeMuje —
“3a3oB 1 noTpebda

Pe3ume: Kpaj 2019. n novetak 2020. roguHe obenexwna je rmobanHa naHgemuja y3pokoBaHa
HoBoMm Gonewny 3saHom COVID-19. MaHaemuja je yTuLuana He camo Ha 34paBCTBEHN CUCTEM
Beh 1 Ha rnobanHW eKOHOMCKY, MOMUTUYKN, TEXHOMOLLKM, APYLUTBEHM 1 06pa3oBHM cucTeM. OBaj
paj pa3maTtpa yTWuaj naHOemuje Ha LOXMBOTHO Y4ete, Ha LUaHCe W MOTWBE 3a yuyetbe
ofpacnux. Mctpaxusarme je W3BpLUEHO Ha Y30pKy Of 67 OApacnuX Koju Cy 3aBpLuMmu uru
3anoyeny Heku BWL pogatHor obpasosawa y npeoj nonosuHu 2020. roguHe. 3a aHKeTy je
KOpWLLReH YNUTHUK ca YrnaBHOM 3aTBOPEHUM nuTakuma. PesyntaTi nokasyjy 4a je naHaemuja
yTLana Ha aKTUBHOCTU [OXMBOTHOT YLeka Kpo3 A0CTYMHOCT uHpopmaumja (79%) u kpos3
CHWxXeHe LieHe obpa3oBHux nporpama (73%). Y ucnuTMBaHOM Y30pKy, MOTWBK 33 Yuetse
Hajuelwhe cy noBe3aHu ca npodecnoHanHum notpebama u kapujepom (39,7%) 4Ok je xerby 3a
YUYeHEM 1 pa3BojeM Harnacuno 27% ucnutaHnka. OBO UCTpaxmMBare UCUTYje CaMo Manm 6poj
MOTMBa 1 (hakTopa Koju Cy MManu yTuuaj Ha LOXMBOTHO y4Yere y ycrnosuMa naHgemuje. Y
Byayhum nctpaxusarsuma oBy obract Tpeba MCTPaXWTH Ca BULLE PasNUYNTUX acnekata.

KrbyuHe peun: JOXMBOTHO yuere; obpasosare; naHaemuja; COVID-19.
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The Use of Anglicisms in Speaking and Writing Among
IT Students
Milo§ Papi¢’, Biljana Dori¢, and Marija Blagojevi¢

University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* Corresponding author; milos.papic@ftn.kg.ac.rs

Abstract: The evolution of IT has influenced the development of many other fields including
language itself. This paper investigates the rate to which information technology students use
original English terms from their domain compared to the transcribed versions (anglicisms) or
translations in Serbian. The sample consisted of 96 first-year undergraduate IT students at
Faculty of Technical Sciences, Cadak. Students’ propensity towards the use of various forms of
specific IT terms was analysed with the questionnaire specifically designed for this research. The
results indicate that students prefer anglicisms in oral communication while they mainly use
original forms of specified terms in written communication.

Keywords: borrowed words; loan words; English; preferences; IT.

Ynotpeba aHrnMuusama y yCMeHoj 1 NucaHoj
KOMyHUKauumju mefly ctyaeHTMMa MHPOPMaLMOHUX
TexHonoruja

Pesume: EBonyuuja MHCOpMALMOHUX TEXHOMOMMja je yTuuana Ha pasBoj MHOTMX ApYrux
obnactu ykrbydyjyhu n cam jeauk. OBaj pag je MMao 3a Lurb Aa YTBPAW CTEMEH Y KOM CTYAEHTH
WHOPMALIMOHNX TEXHOMOrWja KOPUCTE U3BOPHE EHINECKE Peyn W M3pase y CBOM [OMEHY Y
nopefery ca TpaHCKpOOBaHUM Bep3anjamMa MCTUX (AHIMULM3MUMA) W MPEBOAMMA Ha CPMCKM
jesuk. Ysopak je uumHuno 96 cTydeHata npee roguHe cryaujckor nporpama VHdopmaumone
TexHornoruje Ha ®akynteTy TEXHUYKUX Hayka y Yauky. HbuxoBa CKNOHOCT ka Kopuwhemry
pasnuumTix obnuka cneumduyHux AT TepMmuHa aHanuanpaHa je YMUTHUKOM Koju je mocebHo
AM3ajHMpaH 3a 0BO UCTpaxmBarbe. PesyntaTi nokasyjy fa CTyaeHTU npedepupajy aHrnuumsme
Y YCMEHOj KOMyHUKaLmjW, OK Y MMCAHO] YriaBHOM KOPUCTE OpuriHanHe obnvke faTux nojMoBa.

KrbyyHe peun: nosajMrbeHe peyn; no3ajMrbeHuLe; eHrNecku; CKNnoHocTu; UT.
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Foreign Language Learning (FLL) as Influenced by
Social Media Platforms: Facebook, Twitter, and
YouTube

Lidija Palurovic*, Lena Tica, and Ana Radovi¢-Firat

University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* Corresponding author: lidija.palurovic@ftn.kg.ac.rs

Abstract: At the turn of the past decade, researchers highlighted the promising role of the fast emerging
forms of ICT, predicting its potential use in education. At the turn of the current decade, social software is
here and is doubtless about to stay. In modern ambience, education has seen the new opportunities
offered by the new technological model. With generations of ‘digital natives’, having technology at the
core of their identity, and with the rapid development of social software technologies the building blocks
of a new educational paradigm have been firmly laid providing a solid basis for the implementation of
unprecedented pedagogies. The objective of this paper is to present potential academic uses of social
media — Facebook, Twitter, and YouTube, either as the instruction or supporting tools, for augmenting
students FLL competences. Comprehensive studies performed so far clearly suggest the huge potential
of social media platforms for the development of students’ receptive and productive FLL competences.
In that line, this paper provides a literature review of possible uses of YouTube videos in a social
networking context, touching on the advantages of its use as well as current issues regarding the full
implementation of Web 2.0 social software into the education system.

Keywords: Social media; Facebook; Twitter; YouTube; FLL competences.

Yyetrbe cTpaHux je3auka kopuwhewem APYLLTBEHUX
meamja — Pejcoyk, TButep u JyTjyo

Pe3aume: Kpajem npoLLne geLieHmje ucTpakueaym Cy MCTULanm nepcnextueHy yrory Hosux ICT dopmu,
npeasuhajyfn iKXoBY NOTEHUMjaNHy ynoTpedy y obpasoBarby. Ha noueTKy akTyenHe aeLeHurie, Moxe
Ce KOHCTaToBaTV fa Cy APYLUTBEHWN MeavjW 4e0 CTBAPHOCTU M Aa Hema cymibe Aa hie Ty u octatn. Y
HOBOHaCTarIoM Knumarty, youasajy ce HoBE MOryhHOCTY KOje Hyau HOBM TEXHOMNOLLIKV MOAEN 38 NMPUMEHY
y obpasoBary. Ca reHepaLmjama ,AMMTaNHUX JOMOPOZALA“, Koju Ce CyTuHCKu noucToBehyjy ca
MOZEPHNM TEXHOMOrMjama, kao v ca 6p3um passojeM TexHOromja APYLUTBEHWX Meavja NOCTABIbEHU CY
Temerby HoBe 0Bpa3oBHE NapagurMe Koja npyxa YBPCTY OCHOBY 3a MPUMEHY [0 Caaa HekopuLLReHnX
HacTaBHuX cpenctasa. OBaj pag Wma 3a UWb A3 MPeAcTaBu MOTEHUMjaNHE HauvHe MpuMeHe
[OPYLUTBEHIX MeaMja Y akaaeMCKIMM OKBUPIMA, GO Y yHKLMj MOMORHIX arnaTa unu y cBpxy 6asudHor
MpencTaBbara HACTaBHUX jeAVHULA, a Y LUWby passujara jesnukiX KOMneTeHumja CTydeHata.
[Jocapalre cBeobyxBaTHe CTyAMje jacHO YKkasyjy Ha OrpoMaH MmoTeHuujan nnaTtdopmu SpyTBEHUX
Meauja 3a pa3soj peLienTUBHMX W MPOAYKTUBHIX je3nN4KuX KOMMETEHLMja cTyaeHata. Y TOM CMICAy, 0Baj
paf npyxa npernex nuTepaType Koja anaxe moryhe HaumHe kopuwwhersa BUAEOo Knnosa ca JyTjyba,
ca OCBPTOM Ha MPEHOCTU HMx0Be yroTpebe, kao W TpeHyTHe noTewwkohe y Be3n ca NoTryHOM
umnnemenTaumom Web 2.0 codhtepa y 06pa3oBHi cucTem.

Krbyune peun: [pywteenn meguju; OejcOyk; Teutep; JyTjyob; jesnuke komneTeHmje.
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Some Corpus Linguistics Tools for Adequate Reading
Comprehension of Instruction Books for Electro
Technical Officers

Zorica Durovi¢® and Nikola Marvuéié

University of Montenegro, Faculty of Maritime Studies, Kotor, Montenegro
Corresponding author: zoricag@ucg.ac.me

Abstract: The development and arising of new Englishes for specific purposes imposes great
challenges to language teachers and course designers. Nevertheless, the ever boosting information
technologies bring new possibilities in terms of abundant corpora collection and analysis and
production of relevant and profession-oriented course materials. Considering this specific research,
contemporary corpus linguistics tools enabled us to obtain precise results on the vocabulary load and
complexity of instruction books for Electro Technical Officers, aiming to reach the adequate or ideal
threshold of reading comprehension. The paper results provide comparative analyses, leading to a
clear call for a word list creation to suit the vocabulary needs of Electro Technical Officers in the most
efficient way.

Keywords: reading comprehension, corpus, word list, instruction books.

MpumjeHa MeTOAa KOPNYCHE NIMHIBUCTUKE Y (DYHKLIUjU
afeKTaBHOr pasyMujeBatba Npyu YnTakby
WHCTPYKLIMOHUX KHbUra 32 opuumpe enekTpoTexXHuKe

Peanme: HacraHak v pa3Boj HOBMX 0BnacTu eHrmeckor jesuka cTpyke Hamehe W HOBe M3a3oBe
npocecopuma je3nka 1 kpeaTopuma HactaBHux nporpama. Ca Apyre CTpaHe, Harmu passoj
MHCOPMALMOHMX TEXHOMOTMja JOHOCM M HOBE MOrYRHOCTW y MOMMedy naKler MpuKkynibakba u
aHanu3e 0BMMHMX KOpMyCa, Kao W Kpeuparsa PEfieBaHTHOr W CTPYYHOr HacTaBHOr mMatepujana. Y
OKBMPY OBOI KOHKPETHOI UCTPaXMBaHa, CaBpemMeHe MEeToAe KOpMyCHe NMHIBUCTUKE oMoryhasajy
HaM a AofeMo 10 NpeLn3HuX pesynTarta y Be3v ca BpCTama 1 TeXUHOM Bokabynapa MHCTPYKLMOHMX
KioMra 3a OULMpe enekpoTEXHUKE, Ca LrbeM MocTu3aksa afekBaTHOr Wnu WaearnHor HuBoa
pasymujeBara npu unTary. PesynTtatv paga npukasyjy komnapaTusHy aHanuay, jacHo ynyhyjyhu Ha
noTpedy 3a KpeupareM JINCTE pujeun Koja 61 Ha HajedmkacHWiu HauMH 3aoBOsSbMNa notpebe 3a
no3HaBar-em ofroeapajyher Bokabynapa kaga cy y nutary 0huLmMpH eNeKTPOTEXHMKE.

KrbyuyHe pujeun: pasymujeBatse Npy YnTakby; KOpMyc; NUCTa PUjeyun; MHCTPYKLIMOHE Krbure.
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Application of Textual Analysis in the Context of
Vocabulary Teaching for the Marine
Electrotechnics Students

Milena Dzeverdanovi¢-Pejovi¢

University of Montenegro, Faculty of Maritime Studies, Kotor, Montenegro
Corresponding author: milenadz@ucg.ac.me

Abstract: The paper aims to highlight current trends in vocabulary teaching of English for the students
of marine electrotechnics studies. Nowadays, the education process includes a variety of teaching
materials, the majority of which are found in a digital format. In addition, language teachers have
become actively involved in designing language materials and textbooks with the help of the subject
experts. With this in mind, the paper presents how language teachers combine textual analysis
software with the subject knowledge of the field they teach in order to establish communicative
patterns. This approach requires not only knowledge and expertise about the content subject, but it
also implies teachers’ technical versatility and availability of digital platforms for students. In order to
prove the assumptions presented in the paper, we made use of the textual software in the analysis of
the specialized reference book in electrotechnics titled “Practical Marine Electrical Knowledge” by
Denis Hall. After the texts were converted into textual files and imported in the software, the analysis
was focused on the prevalent lexical aspects in teaching English for the marine electrotechnics
students at the Faculty of Maritime Studies in Kotor.

Keywords: marine electrotechnics, textual software, vocabulary, communicative patterns

MpumjeHa TeKcTyanHe aHanu3e y yyewy Bokabynapa
3a CTyAeHTe NOMOPCKe eNeKTPOTeXHMUKe

Pe3unme: Liurb papa je fa ce ykaxe Ha CaBpeMeHe NpUCTyne Yy yuery Bokabynapa Ha eHImeckom
je3VKy 3a CTyfeHTe MOMOpCKe ENeKTPOTEXHUKe. Y faHallkbe Bpujeme, Mpouec yyewa obyxeata
pasHe HacTaBHe MaTepujane of Kojux je BehuHa y gurutanHom copmarty. Mopeq Tora, y capagtu
ca NMo3HaBaoLyMa CTpyKe, HACTaBHULM je3nka BHLLE HEero paHuje y4ecTByjy Y u3pagu jesnukux
Matepujana v npupyyHuka. C Tum y Beau, y pagy ce Npe3eHTyje HauMH Ha KOju HaCTaBHULM eHrTeckor
jesnka cTpyke koMOKHyjy Mporpame 3a aHanuay TEKCTa Ca 3HareM M3 CTPYYHOT NpeameTa y Lnrby
yTBphuBara TMNYHMX obpasaua komyHukaupje. OBakaB NpUCTYN 3axTujeBa HE CaMO MO3HAaBak-E
npeameTa CTpyke, Beh nogpasymmjea M CBOJEBPCHY TEXHUYKY W3BEP3MPaAHOCT Mpegasaya, Kao u
PacnonoXWBOCT AUrUTanHuX nnatdopmu 3a cTyaeHTe. [la Gucmo aokasanu NpeTnocTaeke aate y
pady Koju Ce 3acHWBa Ha aHanmsu pedepeHTHe Kibire 13 obriacT MOMOPCKE ErneKTPOTEXHUKE
“Practical Marine Electrical Knowledge”, aytopa [leHuca Xona, kopuiLheH je codhTeep 3a TekcTyanHy
aHanusy TekcTa. HakoH LUTO Cy TEeKCTOBM KOHBEPTOBaHW y TeKCTyarnHe (hajrioBe W YHeWeHu y
cochTeep, hokyc aHanmae je 610 Ha SOMUHAHTHIM NIEKCUYKIM aKCTIEKTIMA Y YYeHbY EHITIECKOT je3uka
CTPyKe 3a CTyeHTEe NOMOpCKE ENEKTPOTEXHMKe Ha [Momopckom hakynTeTy y Kotopy.

KrbyyHe peumn: nomopcka enekTpoTexHuka; TeKCTyanHn codTep; Bokabynap; obpacuu
KOMyHUKaLmje.
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Effects of Teaching Summary Writing Skills on
Students’ Learning Process in IT field

Ana Radovi¢ Firat'™, Lena Tica', Lidija Palurovi¢!, and Mladen Radulovi¢2

" University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia
2 College of Business and Technical Education Doboj,
The Republic of Srpska, Bosnia and Herzegovina

* Corresponding author; ana.radovic-firat@ftn.kg.ac.rs

Abstract: Summary writing task is a demanding activity as it foreshadows several other cognitive
skills. This paper aims to present the potential effects of the summary writing teaching practice
on students’ learning process and students’ development. The paper also provides a detailed
description of a step-by-step procedure of summary writing skills. The analysis of the teaching
practice shows how it affects students’ learning process and contributes to students’
development mostly evidenced in the linguistic features of their texts. Summary writing is a part
of the course English Language for Information Technology 2 taught in the first year of IT study
module at the Faculty of Technical Sciences Cadak.

Keywords: summary writing; ESP; writing skills; language learning; linguistic use; grammar
features; writing style.

YTuuaj passujama BeWTUHA NMCcakba pe3numea Ha
npouec y4yewa Kog ctypeHara y UT norby

Pe3ume: lNucarwe pesvumea npefcrasrba 3axTeBHY aKTUBHOCT jep MPeTnocTaBrba HEKOMNUKO
pasnUUUTUX KOTHUTWBHUX BelTUHA. Y pagy cy npedcTaBrbeHW Moryhu yTuuaju npakce
nogyyaBara Nucarba pesnmea Ha npouec yyera U pa3soj CTydeHata. Y pagy je Takohe gat
JeTarbaH onuc CBaKkor Kopaka y MpoLedypu BewWTWHA nucaka pesnmea. AHamusa nomeHyTe
edykaTMBHE Npakce Mokasyje Ha Koju HauMH OHa yTWYe Ha NpOLEC yyerba KO CTyAeHaTa 1 Kako
[00pMHOCK pa3BOjy Koju CE YIMaBHOM OYMTABA Y JIMHIBUCTUYKUM ENTEMEHTUMA CTYLAEHTCKUX
TekcToBa. lNucare pesnmea je feo npeamerta EHrnecku jesuk 3a UT2, koju ce peanusyje y
[pYrom CeMecTpy CTyAuWjCKOr nporpama WHGopMaLmMoHe TexHosoruje Ha PakynTeTy TEXHUYKUX
Hayka y Yauky.

KrbyuHe peum: nucatbe peanea; eHrmecky jesuk 3a nocebHe HaMeHe; yuetbe jeanka;
TMHTBUMCTUYKA YNOTpeba; rpamMaTuyky enemMeHTH; CTUM NnCakba.
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Multilingual Conversation Communication Tools for
Distance Learning

Dimos Charidimou?, Dionysios Politis', and Veljko Aleksi¢?

' Aristotle University of Thessaloniki, School of Science, Greece
2 University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* Corresponding author: dpolitis@csd.auth.gr

Abstract: This paper provides a brief summary of the Aristotle University of Thessaloniki (AUTh)
policies for providing solutions and supporting the tertiary education community with good
practices and an online catalogue of tools for learning during the Covid-19 crisis. Electronic
learning takes place mostly in Greek, but during the Covid-19 pandemic, progressing rather
explosively, many resources where made available predominantly in English and other EU
languages. In recent years, the AUTh has been expanding its innovation in the fields of e
Learning and Distance Learning. The Information Technology Center (ITC) and especially the
Academic Activities and Technological Support Office (AATSO) provide integral solutions in the
above-mentioned areas. These capabiliies are perpetually upgraded and improved,
transforming remote education into a more authentic process and providing user learning
experience anywhere-anytime. AATSO develops, adopts and manages rich on-premises
environments, along with tools and collaboration platforms, either open source or commercial.
This gear offers enormous potential for collaboration with synchronous and asynchronous data
transmission, strong interactivity through learning flexibility, prodigious new features and options.

Keywords: Distance Education; e-Learning; ITC; Web Conferences.

KoMyHMKaLuOHK anaTu 3a BULLEje3NYHY KOHBep3aLujy
3a yyehe Ha farbuHy

Pe3ume: Y pagy cy caxeTo npukasaHu HauMHWU Ha Koje ApucToTenoB yHuBepauteT y ComnyHy
(AUTh) npyxa peleta W MOAPLUKY 3ajefHALUM Ha TepuujaHOM 0Opa3oBHOM HMBOY Kako
npumepuma gobpe npakce Tako W MyTeM OHMajH Katarora anara 3a yyere TOKOM Kpuae
n3aseaHe Bupycom Covid-19. EnekTpoHCKO y4yere Ce YrmaBHOM peanuayje Ha rpykoM jesuky,
arm ce Tokom Covid-19 naHgemuje passujajy 1 NOCTajy AOCTYMHIN MHOTU PECYPCM YIMaBHOM Ha
EHIMECKOM jesuky M ApyruM jesuuuma Koju ce kopucte y EY. Mocnegwux roguHa AUTh
npoLuMpyje Norbe MHOBALMja Ha e-yyere U yyerse Ha AarbuHy. LieHTap 3a wHdopmaumore
TexHonoruje (ITC) n KaHuenapwja 3a akagemcke akTMBHOCTM 1 TeXHONOLWKY noapLky (AATSO)
00e3befyjy MHTerpucaHa peLuera y NpeTxogHo cnomeHuTM obnactuma. Ose moryhHoCTM ce
HenpecTaHo Haporpahyjy v noborbluaBajy Tako Aa TpaHchopmMuLLy 06pa3oBatbe Ha JarbuHy Yy
ayTeHTUYHUjU npouec npyxajyhu kopucHuumMma moryhHocT yuewa buno rge u 6uno kaga.
AATSO passuja, ycBaja 1 ynpaerba 6oraTum fokanHUM OKpyXeruMma, Ykibydyjyhu anate n
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nnatopme 3a capagmy, Kako OTBOpeHe Tako W komepuujanHe. OBaj ckyn cepsuca W anata
Mpy)xa BENWKM NOTEHLMjan 3a CUHXPOHY M aCUHXPOHY Capagtby, ojavaBa MHTEPAKTUBHOCT KPO3
hnekcMBUIHOCT Y yUery 1 YBOAM HanpeaHe HoBe (hyHKLuje 1 onuuje.

KrbyuHe peun: obpasoBatbe Ha farbuHy; e-yuerse; ITC; web koHdepeHumje.
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A Rubric-Based Evaluation of Video Conferencing
Services for Educational Use

Dimitrios Margounakis', Theodore Pachidis'and Dionysios Politis?”

Department of Computer Sciences, School of Sciences
"International Hellenic University, Kavala, Greece
2 Aristotle University of Thessaloniki, Greece
*Corresponding author:dpolitis@csd.auth.gr

Abstract: The COVID-19 pandemic has brought about rapid changes in the educational process
in all countries where extreme measures, such as lockdown, were applied. Almost all levels of
education have turned to synchronous teaching, using various video conferencing services. This
study will attempt to evaluate specific applications with the assistance of appropriate
methodology based on rubrics and the SUS questionnaire for interactive systems. A comparative
evaluation of 5 popular video conferencing tools (Big Blue Button, Google Meet, Skype for
Business, WebEx, Zoom) was attempted based on a methodological approach with usability and
functionality criteria. A rubric was generated to assist the authors in assessing the selected five
video conferencing tools. The research took place in May 2020. The sample of the survey
included 73 adults (teachers at all levels of education) that used those video conferencing
services. The aim of this study is to highlight teachers’ views and needs from tools supporting
synchronous education in order to improve the online learning process at all levels of education.

Keywords:video conferencing tools; COVID-19; rubric; usability; SUS; synchronous education;
distance learning

EBanyauuja Buaeo koHdgepeHumnjckmx nnatdopmm
3aCHOBaHUX Ha pybpukama, y 06pa3oBHOM OKpYXeHy

Pe3ume: Manpemuja Bupycom COVID-19 fosena je 4O paguKkanHWx MpomeHa y 06pa3oBHOM
npouecy y CBUM 3eMibaMa Y KOjuMa Cy NMpUMeHeHEe EKCTPEMHE MepeE, MOMyT KapaHTUHCKUX.
HacTaBa Ha rotoBo cBMM 0Bpa3oBHUM HUBOMMA NPEYCMEPEHa je Ha CUHXPOHE hopMe, NpU Yemy
Ccy KopuwheHn pasHOBPCHU BMAEO KOH(EPEHLMjCKM anaTi. Y 0BOM pagy, HacTojanu cMo Aa
W3BPWMMO eBanyauujy crneundnyHux obnuka npUMEHe MOMEHyTUX anata y3 nomoh
ofrosapajyhe metogonoruje 3acHoBaHe Ha pybpukama u SUS ynuUTHWKY 3a WHTEpaKTUBHE
cucteme. W3BplueHa je ynopegHa eBanyauuja 5 nonynapHuMX BUAEO KOH(EPEHLMjCKNX
nnatcpopmu (Big Blue Button, Google Meet, Skipe for Business, VebEk, Zoom) koja ce Temersu
Ha MeTOLOMOLUKOM MPUCTYNY, a yKIbydyje Kputepujyme ynoTpebrb1MBoCTY M (hyHKLMOHAMHOCTH.
®opmupaHa je pybpuka 3a OueHMBabE Koja MMa 3a Luib [a ayTopuma Onaklla MpoueHy
NOMEHYTUX BMAEO KOH(epeHLmjckux nnatcopmu. Uctpaxuparse je 06aBrbeHo y Majy 2020., a
y3opak ucTpaxuBara obyxsaTio je 73 ogpacne ocobe (HacTaBHULM Ha CBUM HUBOUMA
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obpasoBatsa) Koju Cy KOpUCTUNM MOMEHYTE BUOEO KOH(epeHuujcke anaTte. OBaj pag uma 3a
UMb [a ucTakHe cTaBoBe U moTpebe HacTaBHUKA Kafa je pey O anaTuma Koju ce Kopucte y
CMHXPOHWM 0BNMLMMa HacTaBe, YATUMATUBHO Y Lniby NoBorbluarka OHMMHE y4era Ha CBUM
HMBOMMa 06pa3oBatba.

Krbyune peuu: Bugeo koHdepeHuujcku anatu; COVID-19; pybpuka; ynotpebrsmsoct; SUS;
CMHXPOHO 06pa3oBatbe; yuere Ha AarbuHy

MpeBoa Ha cpncku jesuk: NMuauja Manyposuh.
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Broadcasting Education — National& Transnational:
A Heuristic Evaluation

Anastasios Nikiforos!, Rafail Tzimas!, Dionysios Politis"*
and Nektarios-Kyriakos Paris?

1Aristotle University of Thessaloniki, Department of Computer Sciences, Greece
2University of Macedonia, Thessaloniki, Department of Music Science and Art, Greece
*Corresponding author: dpolitis@csd.auth.gr

Abstract: Television-like transmissions and multimedia productions were not thus far the main
instigation force for replacing an instructor-centered agenda to a student-centered activity. The
change abruptly brought into the educative field due to the Covid-19 pandemic has reoriented
the Distance Learning nomenclature to product-driven processes, aiming to educate a global
student community. As advances in infrastructure technology under the prism of remotely
working have promoted within a few months tutoring and instruction to the most isolated places
of educative jurisdictions, the schooling population, along with their families have adopted very
fastinstructive strategies that turn households to advanced hubs for receiving training. The target
audience is punctually shifting to digital age recipients and users of online services and support
solutions. The impact of new technologies on newly shaped societal frameworks, heavily
dependent on Media and Tools along with vast Computer and Communication resources, is
thoroughly examined for its Online Learning potential.

Keywords: multimedia learning; covid-19; usability; interaction; national and transnational
distance learning.

PagnoaundysHo obpasoBate — HaLMOHANHO U
TpaHCHaUMoHanHo: XeypucTuyka esanyauuja

Pe3ume: Tenesuaujcku NpeHoCH 1 MynTUMeaMjanHe NPoayKLmje [0 cafa Hucy Ouna 3HavajHuje
NMpUMetMBaHa CPEACTBA Y CBPXY 3aMeHe TPaauLMOHanHor hpoHTanHor obnmka HacTaBe OHUM
Y YMiEM je cpeauwTy y4eHuk. [NpomeHe [0 Kojux je y 0Bpa3oBHOM CUCTEMY [OLUIO Y KPaTKOM
BPEMEHCKOM nepuogy ycnen nangemuje supycom Covid-19 yTuuana je Ha npeycmepaBare
HOMEHKNAType y4era Ha AarbuHy Ha npoLece Koju cy obunu npon3BogHy KoHoTauujy, a cBe
ca uurbem peanusauuje o6pasoBHux npoueca Ha rnobanHom Hueoy. C 063upom Ha 10 fa je
ybp3aHu pa3soj MH(PACTPYKTYPHUX TEXHOMOIMja YTEMEIbEHUX HA METOAM Y4era Ha AarbuHy
omoryhno peanu3auujy HacTaBHOr MpoLeca Yak M y Haju3onoBaHWjum obnactma cBerta,
LUKOMCKa nonynauuja je, 3ajedHo ca CBOjUM mopoauuama, Bpnio Op3o ycBojuna HacTaBHE
cTpaTervje KojuMa Cy Ce [OMALMHCTBA npeTBapana y CBOJEBPCHE LiEHTpe 3a 0Byky. Y Tom
npouecy, UurbaHa nomyrauwja cy npeBacxogHo NPeACTaBHULM AUruTanHor foba, KopucHuLm
online nnatdopmu W nogpwka. TemMerbHO ce WCNUTYje yTULaj HOBMX TexHororuja Ha
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HOBOYCMOCTaBILEHE APYLUTBEHE POPME, KOje Cy Y BENUKOj Mepy 3aBucHe of Meauja u Anara,
Kao W OrpOMHM pauyHapCKM U KOMYHUKaLWMJCKKU pecypem 360r CBOjux 0Bpa3oBHUX NoTeHuujana
3a online yyete.

KrbyuHe peun: myntumeaujanHo yuere; Covid-19; ynotpebrbuBoCT; MHTEpaKLMja; HaLMOHaNHO

1 TpaHCHALMOHANHO y4eHe Ha AalbuHy.

lMpeBog Ha cpncku jesuk: Jinauja Manyposuh.
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Machine Learning Applications in Education

lvana Cavor'", Tatijana Dlaba¢!, Martin Calasan2, and Branko Koprivica3

1 University of Montenegro, Faculty of Maritame Studies Kotor, Montenegro
2 University of Montenegro, Faculty of Electrical Engineering, Podgorica, Montenegro
2 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
* Corresponding author: ivana.ca@ucg.ac.me

Abstract Nowadays, artificial intelligence has become an identity that defines modern
technologies and their applications across various fields of industry, especially in the field of
Information Technology. Most of the educational institutions have integrated informational
technologies in the everyday learning process and employing machine learning can greatly
enhance their efficiency. The aim of this paper is to present the application of machine learning
in the education area as well as its impact in altering the learning experience.

Keywords: artificial intelligence, machine learning; education; adaptive learning; Moodle

[puMeHa MaLIMHCKOT y4eHra y obpa3oBatby

Pesume: [laHac BeluTauka WHTENUreHUmja onucyje 1 AeuHULLIE caBpeMeHe TexXHororue u
HMXOBY MPUMEHY Y pasnuumTM obnacTuma uHLycTpuje, nocebHo y 0BnacT MHOPMAaLMOHNX
TexHonoruja. BehHa 06pa3oBHUX MHCTUTYLM|a je MHTErpUCana MHGOPMaLMOHe TEXHOMOTMjE Y
CBaKO[HEBHY NPOLIEC Y4ersa, a KopuLLhere MaLLUHCKOT y4era MOXe Y BENUKoj Mepy nosehatu
HUX0BY edmkacHocT. Liurb oBor pafa je [a ce npukaxe MpUMEHa MaLUMHCKOr ydyera Y
0bpa3oBatby, kKao W HEroB yTuLaj Ha MPOMEHY UCKYCTBA yyekba.

KrbyuHe peuu; BeluTauka MHTENUrEHLMja; MaLLMHCKO Y4er-e; 0bpasoBatbe; afanTUBHO YYeHse;
Moodle.
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Expert Systems as a Means in Detecting Tax Evasion

Dalibor Bogdanovi¢ ", and Elmir Babovi¢ 2

1 University of East Sarajevo, Faculty of Electrical Engineering, East Sarajevo, BiH
DZemal Bijedi¢ University, Faculty of Information Technology, Mostar, BiH
* Corresponding author: daliborbogdanovic@hotmail.com  elmir.babovic@edu.fit.ba

Abstract: The paper presents an overview of currently existing methods for the detection of tax
evasion in databases using expert systems and compares the method of improving the detection
of tax evasion with the proposed expert system. Detection of tax evasion and its efficiency in
recognizing them are essential for timely and efficient detection of them and improving the
knowledge base of the expert system. The paper presents an abstract solution using an expert
system on the domain of tax evasion as well as a performance model. Expert system builder is
a GUI interface for the work of employees in the specified expert system. This way of realizing
the detection of tax evasion enables facilitation in the work of the competent tax services. The
results of such a proposed system of expert systems are presented in the paper and give an
enviable level of detection of tax evasion patterns.

Keywords: Expert system; Expert system builder.

EkcnepTcku cuctemu Kao CpeacTBo
y AeTeKuuju yTaje nopesa

Pe3ume: Y pasly je npeacTaBrbeH nperneq TpeHyTHO NocTojehux MeToaa 3a AeTeKLmjy Nopecknx
yTaja y 6a3ama nogaraka noMONy eKCrepTCKIX CUCTEMA M YNIOPELHO je NpeacTaBbeHa MeToaa
yHanpujefera aeTekuunje nopeckux yTaja NpearioXeHuMm excnepTckuM cuctemom. fletekuuja
MOpeckux yTaja 1 ieHa eUKacHOCT y Mpeno3HaBatby UCTUX Cy Of eCeHLWjarHor 3Havaja 3a
MpaBOBPEMEHO U eMKacHO OTKpUBaKe UCTUX 1 yHanpujehere 6ase 3Hara ekcnepTckor
cuctema. Y pafy je [ato ancTpakTHO pjellere nomony ekcnepTckor cucTema Hag LOMEHW
nopeckux ytaja kao w u3senbenn mogen. Expert system builder je GUI interface 3a pag
cnyxbeHnka y HaBegeHoM ekcnepTckom cuctemy. OBakaB HauvH peanusauuje geTekuuje
nopeckux yTaja omoryhasa onakiuare y pagy HagnexHux nopeckux cnyxou. Pesyntatv jegHor
OBaKBOT MPEAMNOXEHOT CUCTEMA EKCIePTCKOT CMCTEMA Cy NpWKa3aHu Y pasy v 4ajy 3aBuaaH HUBO
JeTekumje obpasala nopeckux yTaja.

KrbyuHe peun: Excrieptcku cuctemu; sjelutayka uHtenurerumja; Expert system builder.
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Game-Based Learning of Software Testing

Stefan Sosié!, Olga Risti¢Z', and Marjan Milogevic?

1 University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia, student
2 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
* Corresponding author: olga.ristic@ftn.kg.ac.rs

Abstract The importance of software testing is often overlooked leading to consequences that
can affect a company’s reputation. Software testing is representing a critical aspect of the
software development process but considered often as tedious process when using traditional
education methods. It is a challenge how to teach software testing in an effective way that can
successfully motivate students. In this paper, we have carried out analysis of traditional software
testing education method and software testing education with support of games. We pointed out
advantages and disadvantages of using games in education of software testing.

Keywords: software; testing; games; traditional education.

Yyerbe TecTMpama copTBEpa NPMMEHOM Urapa

Pe3ume: 3Hauaj TecTupama coTBEpa YECTO CE 3aHeMapyje LITO JOBOAM [0 Nocneaunua Koje
MOry yTULATW Ha penyTauujy koMnauje. Tectupare codTBepa NpeacTaBrba KPUTUYHI acekT
npoueca passoja codpTBepa, anu Ce YeCTO CMaTpa 3aMOPHUM MPOLECOM Kaga ce KopucTe
TpaguumoHanHe metoge obpasoBarba. V3a30B je kako HayuuTw TecTupake CcoTBepa Ha
edukacaH HauuH Koju MOXe YCMeLLHO MOTMBMCATU CTYAEHTE. Y OBOM pagy CMO aHamuaupanm
TpaguuMOoHarnHe MeTofe ydyerwa TecTuparba coTBepa W TecTupare codTBepa y3 MOAPLUKY
urapa. Ykasanu CMO Ha NpegHOCTM M HepocTaTke Kopuwhersa urapa y yyewy TecTuparba
cogpTeepa.

KrbyyHe peun: coptBep; TeCTUparse; Urpa; TpaguunoHanHo obpasoarse.
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Maritime Single Window and Possibility of Improving
Port for Business

Ana Radulovi¢

University of Montenegro, Maritime Faculty Kotor, Montenegro

Corresponding author: bukilica@t-com.me

Abstract: This paper briefly points out the importance and application of the port/ maritime single window
and the possibilities of their improvement in port operations. "Single Window" (SW - Single Window)
concept is formalization of procedures undertaken by the competent services of the European Union
through the Center for Trade and Electronic Business in order to achieve efficient exchange of relevant
information between trade organizations and government entities. The concept of maritime / port single
window is basically founded on formal facilitation of maritime trade and customs and is focused on
increasing the efficiency of import / export mechanisms and procedures, where detailed information on
cargo must be provided in all maritime cross-border activities. Application of single windows was originally
focused on efficient and collaborative cross-border transactions between commercial and state /
administrative entities. The paper presents main advantages of the application of single windows in the
port industry that can be used as a platform for further improvement of the port and maritime economy.

Keywords: SW; MSW; NMSW; VTMIS; FAL Convention; single window.

Maritime Single Window u moryhHocT yHanpehema
NYYKOr NOCNOBakba

Pe3ume: Y 0BOM pagly je ykpaTKO yka3aHO Ha 3Hauaj 1 NpUMjeHy Ny4Kor/MOMOPCKOr jeAMHCTBEHOT
npo3opa 1 MOryhHOCTW HUXOBOr YHanpehera y nyykoM nocrosamy. ,Single Window* (SW —
JeovwHCTBEHW NPpO30p) KOHLENT npefcTaBrba hopManuaoBakbe npouesypa koje npegysumajy
HagnexHe cnyxbe EBponcke yHuje kpo3 LleHTap 3a TproBuHy 1 eNeKTPOHCKO MOCMOBakbE C
UnbeM Mnoctu3awa edukacHe pasMeHe perneBaHTHUX WHQopmauuja u3mely TProBaukux
opraHu3aumja u apxasHux cybjekata. KoHuenT noMOpCKMx/Nyyknx jeanHCTBEHUX Npo3opa uma
0a3nyHo yTemerbete y LOMEHY (hopMariHor onakliaBara TProBUHE M Lapuibetba y 0bnactu
nomopcTea, a pokycupaH je Ha noseharby equKacHOCTM YBO3HO/M3BO3HMX MexaHu3ama
npoueaypa, roe ce mMopajy AoCTaBrbaTth AeTarbHe MHopMaumje 0 TepeTy npu peanusaumju
CBWX MOMOPCKUX MPEKOrPaHWUYHMX aKTMBHOCTW. lMpuMeHa jeaHOCTPYKMX Mpo3opa je M3BOPHO
ycMepeHa Ha edmkacHoM 1 konabopaTueHOM 00nMky obaBrbawa TpaHcakuuja uameny
TProBaykux ¥ ApXKaBHUX/YNPaBHUX EHTUTETA Y NPEKOrpaHMYHUM nocnosuma. Y pagy cy
npukasaHe rnasHe NPegHOCTU NPUMEHE jeAMHCTBEHUX NPO30pa Y NyuyKoj MHAYCTPUM Koje ce
MOry KOpPUCTUTK Kao nnaTdopma farbker yHanpeherwa paga nyka u noMopcke npuspese.

Krbyune peun; SW; MSW; NMSW; VTMIS, FAL koHBEHUyja; jeQMHCTBEHN NPO30p.
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Data Analysis and Artificial Neural Network Modelling
of COVID-19 Patients
Dijana Stoji¢, Dejan Vujii¢", Dorde Damnjanovi¢ and Zeljko Jovanovié

University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* Corresponding author; dejan.vujicic@ftn.kg.ac.rs

Abstract The pandemic of novel coronavirus (SARS-CoV-2) causing the COVID-19 infectious
disease has changed our life significantly. From the moment of its detection, numerous teams of
scientists and medical staff have worked tirelessly to find the cure and vaccine, and to take care
of the patients. In this paper, a small contribution in this combat has been made by creating an
artificial neural network model for predicting the patients’ outcome of the disease. The mean
accuracy of the realized model was 87.50%, which can be further improved with a larger dataset
being provided.

Keywords: artificial neural network; COVID-19.

AHanu3a n mogenoBawe nogaraka o COVID-19
nayunjeHTuma KopuwhewemM BeWTaYKUX HEYPOHCKUX
Mpexa

Peaume: MNaHgemuja Hosor kopoHasupyca (SARS-CoV-2) koju fosogm go COVID-19 3apasHe
Bonectu je y MHOrome npomeHuna Haul xuBoT. Of TpeHyTKa HeroBor oTkpuha, 6pojHM TMOBH
Hay4YHWKa M MegMUMHCKOr 0coBrba HEYMOPHO paje Kako 61 MpoHaLmM Nek U BaKLuMHY, Kao 1
Boauny Gpury o nauujeHTMa. Y 0BOM pagy, CKpOMaH JONPUHOC je Aat y 0Boj 6opOu kpenparbem
MOAerna BeluTayke HEypOHCKe Mpexe 3a npegsuhjawme mcxoga bonectu kog nauujeHarta.
Cpenta BpegHOCT MpeumsHocTM peanusoBaHor mogena je 87,50%, wTo ce Moxe aarbe
yHanpeauTy kopuwhersem BpojHujer ckyna nogataka.

KrbyuHe peun: BeluTauke HeypoHcke mpexe; COVID-19.
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Analysis of Term "Web” Using Opinion Mining
Techniques
Jelena Plasi¢ ", Andrijana Jovici¢ !, and Marija Blagojevi¢

1 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
* Corresponding author: jelena.plasic@ftn.kg.ac.rs

Abstract: Due to the growing amount of data available on the web and the valuable information
that can be obtained from their analysis, this paper aims to present one of the ways of data
processing, using opinion mining techniques. In this paper, the term "web" is analyzed, and the
data on which the analysis was performed are taken from various social networks on which this
word is mentioned. From the achieved results, a certain successful application of the mining tool
is intended in order to determine the positive or negative connotation of the text, while further
work in the field of "neutral" attitudes is forthcoming.

Keywords: data mining; opinion; web mining; text analysis; web mining tools.

AHanu3sa nojma ,,Web” kopuwhetrwem
TEXHUKA MajHUHIa MULLbEHa

Pe3ume: 36or cee Behe KkonmuumHe [OCTYMHMX nojataka Ha WHTepHeTy W aparoueHux
WHopmaLmja koje ce Mory JOBUTU HUXOBOM aHanu3oM, OBaj pag UMa 3a Uurb a Npukaxe
jenaH og HaunHa obpafe nopataka, kopuwherem TeXHUKa MajHUHra MULLIbera. Y 0BOM pagy
aHanusupa ce nojam ,web’, a nogauu Haj Kojuma je BpLUeHa aHanu3a npeyseTu cy ca
pasnMuMTX OPYLITBEHUX MPEXa Ha Kojuma je cromeHyTa oBa ped. /13 ocTBapeHux pesynrarta
WM3BECHA je yCreLLHa NPUMEHa anaTta 3a MajHUHT MULLIbEHa Y Lurby yTBphBarba no3nTHUBHE Unu
HeraTuBHe KOHOTaLWje TeKCTa, AOK NPeACTojW Aarbu pad Y AOMEHY ,HeyTpanHux” cTaBoBa.

KrbyuHe peun: MajHUHT MULLIMbEHA; MULLTbEHE; WED MajHUHT; aHanusa TekcTa; anaTi 3a web
MajHUHT.
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Adaptivity of Web Applications — Case of Preschool
Web Portal for Interinstitutional Data Integration and
Analysis

Ljubica Kazi'*, Dijana Karuovi¢', Dragica Radosav', Tatjana Lojovi¢?,
Aleksandra Kalezi¢-Vignjevic® and Olga Lakic¢evi¢3

1 University of Novi Sad, Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia
2 Preschool Institution, Zrenjanin, Serbia
3 Center for Interactive Pedagogy CIP, Belgrade, Serbia
* Corresponding author:; ljubica.kazi@gmail.com

Abstract: Adaptivity and adaptability of software has become one of most important issues, since
changes are the essential aspect of modern agile approach to software development. It is very
important to address types of changes and how they could be anticipated and supported in
software as a product. Therefore, the adaptability and adaptivity of software rise as an important
feature that needs to be planned, integrated and maintained during the software lifecycle. Aim of
this paper is to present a case study which demonstrates the adaptivity and adaptability of a web
portal, which has been developed for the particular needs of preschool management. This portal
enables data collection and integration from various institutions, data processing and
visualization of results, in aim to support strategic management decision making. This paper
specially emphasizes adaptivity (automated self-adaptation of software) and adaptability
particular aspects that were implemented in the solution - graphical, functional and platform-
related.

Keywords: adaptivity, adaptability, web application, preschool, data integration, data analysis

ApantusHocT Be6 annukauuja — Mpumep Bed noptana
npeawWwKoncke yctaHoBe 3a MefjyMHCTUTYLIMOHANHY
WHTerpauujy u aHanusy nopataka

Pe3nme: AganTuBHOCT 1 aaanTUOMNHOCT COhTBEPA je NOCTA0 jefaH of HajBaxHUjux npobnema,
Cc 0031poM Jac y NpOMeHe KIby4HW acnekT CaBpeMEHOr arvsHor npucTyna passojy codTeepa.
Beoma je BaxHO 0OpaTuTU Maxiy Ha TMMOBE MPOMEHA U Kako Ce OHe MOry MpegBuaeTv u
noapxaTu y codhTBEPCKOM MpojekTy. 3aTo, apanTUbMUITHOCT M afanTUBHOCT copTBEpa NocTaje
BaXxHa ocobuHa codpTBepa koja Tpeba Oa ce nnaHuWpa, WHTErpulle U oppxasa Yy OKBUpY
XMBOTHOI Lmkryca codteepa. Lurb oBor paga je ga npeseHTyje CTyaujy cryyaja Koja
[EeMOHCTpUpa afanTUBHOCT U agantubunHocT Beb noptan, Koju je pa3sujeH 36or cneuuuiHux
notpeba ynpasrbarba NpeawKornckoM yctaHoBoM. [omeHyTu noptan omoryhasa npukynrbarbe
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nogataka W3 pasnMuUTUX WHCTUTYLMj@ W HKUXOBY WHTerpaumjy, obpagy nogataka u
BM3yanu3auujy pesyntata, y Luiby NOApLIKe OAMyYMBakby Y CTPATErvjckoM MeHalMeHTy. Y
OBOM pagy je nocebHO HarnaleHa aganTUBHOCT (ayTomaTcka camo-agantaumja codTeepa) v
aganTubunHocT mocebHUX acnekata Koju Cy WMMAEMEHTUPaHU Y pelewy — rpaduuka,
(bYHKLMOHANHa 1 NnaTgopMCKM-OpjeHTUCaHa.

KrbyuHe peun: agantuBHOCT, aganTubunHocT, Beb annukayyja, NpeaLwKoncka ycTaHoBa,
WHTerpaumja nogaTaka, aHanuaa nogaraka.
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Smartphone Application for Evaluation of Jumping
Rope Exercise in Physical Education

Uro$ PeSovi¢'™, Milentije Lukovi¢!, Sladana Durasevi¢!,
and Marina Jevremovic 2
" University of Kragujevac, Faculty of technical sciences, Cagak, Serbia

2 Primary school “Svetozar Markovi¢”, Kraljevo, Serbia
* Corresponding author: uros.pesovic@ftn.kg.ac.rs

Abstract: This paper presents the usage of smartphones in the evaluation of student activities in
physical education. Results from jumping rope exercises are collected by smartphone sensors and
data is processed and can be used by the teacher for precise evaluation. For this purpose, we
developed an experiment-based on the Phyphox platform using a built-in accelerometer to measure
student performance in jumping rope exercises. This application enables remote evaluation which is
convenient for recent virtualization of education due to ongoing pandemic.

Keywords: physical education; jumping rope; smartphone; sensor; accelerometer.

Mob6unHa annukauuja 3a eBanyauujy Bexoe
npeckakamwa Bujaye y HacTaBu (pu3nykor sacnuTamwa

Pe3ume: Y oBom pagy npencTaBrbeHa je ynotpeba nameTHIX TenedoHa y esanyaLmjy akTMBHOCTM
YYeHWKa y HacTaBn omandkor obpasoBarba. Pesyntatu Bexbe npeckakara Bijade, NPUKYNIbeHN
nomohy ceH3opa nameTHor TenedioHa cy obpafeHu W KopucTe ce Of CTpaHe HaCTaBHWKA 3a
npewusHy esanyauujy. Y Ty CBpXy KpenpaH je excriepumeHT 6asupaH Ha Phyphox nnatchopmu koju
kopucTi yrpaflenn ceHsop yOpsakba Ha nameTHoM TenedoHy kako Ou uamepuo nepcopmaHce
yyeHuka npu u3BoRewy BexOe npeckakawa Bujaye. OBa annukauuja omoryhaea ygarbeHy
eBaryaLmjy Koja je jako kopucHa 3a BUpTyenu3aumjy obpasoBHOT npoLeca ycnes Tekyhe naHaemmje.

KrbyyHe peun: ¢usmuko obpasoBabe; Mpeckakawe Bujade; nameTHU TenedoH; CeH3op;
akuenepomeTap.
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Development and Evaluation of CATAPEX Tutorial for
the Database Practice Course

Katarina Kari¢ ", Maja Radovic 2, and Katarina Mitrovi¢ 2

1 Master student University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia
1 University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* Corresponding author: kacakaric123@gmail.com

Abstract: The paper presents the development of CATAPEX tutorial (Camtasia Tutorial for
Apex) that is composed of five education video lessons. The tutorial describes application
creation for a particular database "Radost". Its main goal is to help students to gain necessary
skills in application development in APEX tool (Oracle Application Express). Also, a short
questionnaire is conducted where students evaluate CATAPEX and results are presented as
well.

Keywords: database; tutorial; Oracle Application.

Pa3Boj u eBanyauuja CATAPEX TyTopujana 3a
npeameT MpakTukyM U3 6a3a nogaraka

Peaume: Y papy je npencrasrbeH pa3eoj CATAPEX tyTopujana (Camtasia Tutorial for Apex),
KOju je CaummeH off NeT efykaTUBHUX BUAEO Nnekuuja. TyTopujan onucyje kpeupare annukaLuje
3a oppefeHy Gasy mogaTtaka nog Hasweom ,PapocT’. MaeHu UMb TyTopujana jecte fa
CTyAeHTUMa Npyxu nomoh Mpu yuewy, Tj. CaBnagasawy rpaguBa W BELITMHA NMpu M3paau
annukaumja y anaty APEX (Oracle Application Express). Mopea camor CATAPEX TyTopujana
Koju je CpX OBOr paga, JaTa je u eanyauuja OBOr CO(PTBEPCKOr Mpou3BoZa Of CaMux
KopuCHUMKa/CTyneHaTa pagn Oyayhe Hagrpagte 1 ycaBpluaBakba.

KrbyyHe peuu: 6asa nopartaka; Tytopujan; Oracle Application.
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On-Line Programming Course Model for Students in IT

Milorad Muri¢! and Zarko Bogiéevi¢?

1 Academy of vocational studies Western Serbia, Uzice, Serbia
2 PhD student at the Faculty of technical sciences Cagak, University of Kragujevac, Serbia
* Corresponding author: zarko1993@hotmail.com

Abstract: There is a lack of connection between the industry and educational institutions.
Students which graduated from colleges are looking for employment and facing difficulties
adapting to the current job market, the requirements and expectations, with their minimal amount
of real work knowledge. The main goal of this paper is to provide a model for creating a
comprehensive developer course aligned with the current industry standards in IT.

Keywords: IT; undergraduate; backend; e-learning; teamwork.

Moaen uHTepHeTCKOr Kypca nporpamMupassa 3a
ctyaeHte y UT

Pe3ume: lMocToju HepgocTaTak KOMyHUKaLUmje 13MeRy MHOYCTpuje 1 0BPa3OBHUX MHCTUTYLM]a.
CrymeHTw, kaga 3aBple dhakynTeT, Tpaxe nocao W CyoyaBajy ce ca noTewkohama y
npunarofjaBarby TPEHYTHOM TPXKULLTY paja, 3axTeBuMa 1 04ekuBarma, 360r CBoje MUHUManHe
KOMMYMHE CTBApHOr pagHoOr 3Hawa. [MaBHM Lyib OBOr pafa je Aa Npyxu MoLen 3a CTBapare
CcBeobyxBaTHOr Kypca 3a nporpamepe ycknaheHor ca TPeHYTHAM WHAYCTPUiCKAM CTaHAapamma
y UT.

Kn:que peun: WT;z0amMnnoMcku; no3agnHeku CepBuUCK; e-y4ere, TMMCKM pag.
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Alternative Software Solutions for Ensuring the
Continuity of the Teaching Process in Emergency
Situations

Predrag Stoli¢"", and Danijela MiloSevi¢2

1 University of Belgrade, Technical faculty in Bor, Serbia
2 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
* Corresponding author: pstolic@tfbor.bg.ac.rs

Abstract: The pandemic situation in the world caused by the SARS-COV-2 virus and the COVID-
19 disease has changed the circumstances in which activities are carried out on a daily basis,
including the higher education segment. In the Republic of Serbia, a state of emergency was
introduced in a certain period, which resulted in the interruption of regular activities at higher
education institutions. Faculties were forced to completely transfer their teaching activities to the
online domain in a very short time, which resulted in the appearance of some specific problems.
This paper analyzes some of these problems related to the inability to access computer
laboratories at faculties. It is shown how these problems can be overcome in home working
conditions using the principle of flipped classroom applied to the segment of work with computer
laboratories. For the realization of the above, solutions based on the principles of Software-as-
a-Service (SaaS), Free and Open Source Software (FOSS) and virtualization were used. The
solutions were tested in a real environment during the summer semester of the 2019/2020 school
year, an assessment of the success of these solutions is given, as well as some guidelines for
their further integration into regular teaching processes

Keywords: higher education; Free and Open Source Software (FOSS); Software-as-a-Service
(SaaS); virtualization.

Alternativna softverska reSenja za obezbedivanje
kontinuiteta nastavnog procesa u vanrednim
situacijama

Rezime: Pandemijska situacija u svetu uzrokovana virusom SARS-COV-2 i boleS¢éu COVID-19
promenila je okolnosti u kojima se svakodnevno odvijaju razliite aktivnosti, ukljucujuci i
aktivnosti u segmentu visokog obrazovanja. U Republici Srbiji, u odredenom periodu, na snazi
je bilo vanredno stanje, 3to je za posledicu imalo i prekid redovnih aktivnosti na visokoSkolskim
ustanovama. Fakulteti su bili prinudeni da u vrlo kratkom roku u potpunosti izvr3e prebacivanje
svojih nastavnih aktivnosti u online domen, §to je dovelo do pojave odredenih problema. Ovaj
rad analizira neke od problema koji su se pojavili u navednom periodu i koji se odnose na
nemogucnost pristupa raCunarskim laboratorijama u okviru fakulteta. Ukazano je na neke
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mogucnosti prevazilazenja pomenutih problema u uslovima rada od kuce, koriS¢enjem principa
okrenute ucionice (eng. flipped classroom) primenjenih na segment rada sa racunarskim
laboratorijama. Za realizaciju navedenog koriS¢éena su reSenja zasnovana na principima
upotrebe softvera kao servisa (eng. Software-as-a-Service (SaaS)), besplatnog softvera i
softvera otvorenog koda (eng. Free and Open Source Software (FOSS)), kao i principa
virtuelizacije. Analizirana reSenja su testirana u stvarnom okruZenju tokom letnjeg semestra
Skolske 2019/2020. godine, data je procena uspesnosti ovih reSenja tokom njihovog koriséenja
u stvarnim nastavnim procesima, kao i neke smernice za njihovu dalju integraciju u redovne
nastavne procese na fakultetima.

Kljuéne re€i: visoko obrazovanje; besplatan softver; softver otvorenog koda; softver kao
servis; virtuelizacija
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Building the Payroll Information System for High
Education Institution Using UML - Master Thesis Work
Stefan Pituli¢’, Sinia Ili¢ and Julijana Leki¢

University of Pritina, Faculty of Technical Sciences, Kosovska Mitrovica, Serbia
* Corresponding author; stefan.pitulic@pr.ac.rs

Abstract: The use of Students’ Team work in developing the information system using the UML
method to properly model the specific business processes in calculation the payroll of a high
education institution and its implementation is described in this paper. The system has been
developed by the book, following the lessons from the courses of the study programme Computer
Science and Informatics. The existing legacy software was studied, gaps were identified and
using the UML diagrams the new system was modelled. Based on the such model and using the
free software components, the system was developed, tested and implemented by the students
of master studies. Using the UML for initial modelling and updating the model according to the
changes implemented during the system development, led to the fact that the model became the
documentation based on which the system could be maintained even by developers who didn’t
participate in initial system development.

Keywords: UML, Development of Information Systems, Students’ projects.

Mactep pap - pa3Boj MH(popmaLMOHOr cucTema 3a
obpayyH nnata BUCOKOOOOpPa3OBHE MHCTUTYLUj

Pe3ume: Y 0BOM pajy je onucaH TUMCKW paf, cTyfeHaTa y pa3Bojy UH(opMaLMOHOr cucTeMa y3
kopuwhewe UML meToze y Lurby NpaBUIHOr MOLENOBakba KOHKPETHWUX MOCAOBHWX npoLeca
cochTBepa 3a obpayyH nnata BUCOKOOBPA3OBHE MHCTUTYLMjE Kao U HeroBa UMNNeMeHTaumja.
Cuctem je pasBujeH LIKOMCKM, KOpUWNEHEM 3Haa CTEYEHOr Ha mpegMeTuma CTyaujckor
nporpama pavyHapcke TexHuke U uHgopmatuke. pBo je nocTojehu codhTBep 3a npopayyH
nnata aHanuaupaH, 3aTUM Cy €BUOEHTUPAHU HEroBU HEQOCTALM U Ha Kpajy je HOBW CUCTEM
mogenosaH y3 nomoh UML pujarpama. Ha ocHOBY Tako kpeupaHor Mogena u ynotpebom
BecnnatHnx copTBEPCKUX KOMMOHEHTH, HOBM CUCTEM j€ UCMPOrpamMmpaH, TECTUPaH 1 MyLUTEH
npogykuwWjyy O4 CTpaHe CTyaeHata MmacTep CTyawja MOMEHYTOr CTyaMjcKor nporpama.
Kopuwhewe UML-a 3a uHuumMjanHo Moaenosare, a 3aTuM 1 axypupatse Moaena y cknagy ca
npoMeHaMma Koje Cy HacTane y TOKy pa3Boja cucTema, AOBESO je 40 Tora fa je MoAen nocrao
3anpaBo [OKyMeHTaLuja Ha OCHOBY koje Bu cuctem morao fa byae ogpxasaH W of CTpaHe
nporpamepa Koju HUCy y4ecTBoBanu y MHULMjanHOM passojy cuctema.

KrbyuHe peun: UML; Pa3Boj nHchopmaLmoHux cuctema; MNpojekTHu pagosm ctygeHaTa.
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The Role of PLM Academic Platforms in Education of
the ,Engineers of the Future”
Sanja Puzovi¢’, Jasmina Vesi¢ Vasovi¢, and Vladan Paunovi¢

University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* Corresponding author; sanja.puzovic@ftn.kg.ac.rs

Abstract The growing importance of Product Lifecycle Management (PLM) as a key business
strategy for achieving success demands that the workforce understands PLM and how to use
PLM systems to support the increasingly complex reality. Beside technical knowledge, the
engineers of future must be familiar with the PLM philosophy and use PLM solutions effectively
in collaborative environment. However the lack of engineers with these competencies makes it
difficult to implement and execute PLM concept in companies. So engineer’s education must
take a step forward using advanced educational models based on student’s working in a real
PLM environment. The paper discusses how PLM academic platforms provided by PLM software
vendors can contribute to establishing of such models, indicating the educational potential of
some of the most commonly used academic platforms in practice.

Keywords: Product Lifecycle Management; academic platforms; engineers of the future.

Ynora PLM akapemckux nnatcgopmu y o6pasoBamy
~MHXewepa oyayhHoctu®

Pe3ume: PacTyhu 3Hauaj koHUenTa Ynpasrbare KUBOTHAM Linkycom nponssoga (Product Life
Cycle Management — PLM) kao krbyyHe cTpaTeruje 3a nocTu3are NOCMOBHOr yCrexa, 3axTeBa
pagHy cHary koja he pasymetn PLM duno3odujy, kao u HaumH Ha koju ynotpeba PLM cuctema
MOXeE MPYXUTW MOAPLUKY MOCroBaky y CBE CrOXeHWjuMm ycnosuma. MefyTtum, HepocTaTtak
WHXerepa ca oaroeapajyinMm komneTeHuujama jedaH je op Hajuyewhwx npobnema koju
oTexasajy umnnemeHTauujy PLM koHuenTa y npegysehuma M [OCTW3are BMILMX HWBOA
3penocTy y Herosoj NpuMeHN. INopea TEXHUUKM OPUJEHTUCAHOT 3Hakba, NHxersepy byayhHoCTH
Mopajy 6uti ynosHatn ca PLM-om kao nocnoBHOM napagurmom u ctehu KomneTeHuuje 3a
ycnewHy kopuwhewe PLM pewetba y konabopatuBHOM okpyxewy. Ctora obpasoBate
WHXeHepa Mopa HanpaBuTW uckopak kopuctehn HanpegHe 0bpa3oBHe Mogene 3acHOBaHe Ha
obyum cTyaeHaTa y peanHom PLM okpyxety. Pag pacnpasrba Ha koju HaumH PLM akapemcke
nnarcopme MOry [OMPUHETU YCrOCTaBrbaky TakBMX eAyKaTWBHUX Mofena, ykasyjyhu Ha
efykaTUBHM NOTEHUMjan Hekux of HajyeLlhe KopuwheHWX akageMCcKux NnaTopmu y npakcu.

KrbyyHe peun: Ynpaerbate XNBOTHUM LIMKITYCOM NPOM3BOAA; akaaemcke nnatopme;
UHXetbepu byayhHocTL.
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The effects of using the Moodle platform in High Technical
School of Vocational Studies from Urosevac in Leposavic

Nenad Markovi¢!", Dejan Zivkovi¢!, and Filip Markovic?

1 High Technical School of Vocational Studies from UroSevac with temporary seat in Leposavié,
Leposavi¢, Serbia

2 University of Pritina in Kosovska Mitrovica, Faculty of Technical Sciences Kosovska
Mitrovica, Serbia

* Corresponding author: nen.mark74@yahoo.com

Abstract: The aim of this research paper is to show the influence of using the Moodle platform,
which served as a substitute for traditional educational process, during summer semester in
2019/2020. in High Technical School of Vocational Studies from Urosevac wtih temporary seat
in Leposavic. The need and the idea for this research came from two reasons, the first one being
that in that time period teaching process was interrupted by the decision of state bodies of
Republic of Serbia, and the second one being that the Institution already had Moodle platform
installed on its website. Using survey questionnaire, the research was done after utilization of
the Moodle platform, in period from 16.3. to 5.6.2020. In the questionnaire students stated their
experiences and observations concerning this form of distance learning. After analyzing the data
set the conclusion was drawn about advantages and disadvantages of distance learning and
using the Moodle platform in doing so.

Keywords: Information and communication technologies, Moodle platform, students, distance leaming.

Efekti koriS¢enja Moodle platforme na Visokoj tehnickoj
skoli strukovnih studija iz Urosevca u Leposaviéu

Rezime: Cilj ovog rada je da se prikaZe efekat koris¢enja Moodle platforme koja je posluZila kao
zamena za nastavni proces u letnjem semestru Skolske 2019/2020. godine na Visokoj tehnickoj
Skoli strukovnih studija iz UroSevca sa priviemenim sedi$tem u Leposavicu. Ideja za pisanje ovog
rada je nastala iz dva razloga i to: prvi, jer je u pomenutom periodu prekinut proces nastave
Odlukom drZavnih organa Republike Srbije, i drugi, jer je Ustanova ve¢ imala instaliranu Moodle
platformu na sajtu institucije. IstraZivanje putem anketnog upitnika je odradeno nakon korid¢enja
Moodle platforme u periodu od 16.03. do 05.06.2020. godine u kome su studenti izneli isvoja
iskustva i zapazanja proistekla iz ovakvog oblika u¢enja na daljinu. Na kraju su analizirani
dobijeni rezultati na osnovu kojih je izveden zaklju¢ak o prednostima i nedostacima ucenja na
daljinu kao i kori§¢enja Moodle platforme.

Kljuéne reci: Informaciono-komunikacione tehnologije; Moodle platforma; studenti; u¢enje na daljinu
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Application of New Software Tools in Online Teaching

Neboj$a Stankovi¢” and Vesna Ruzi¢i¢

University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
* Corresponding author: nebojsa.stankovic@ftn.kg.ac.rs

Abstract This study examined students' attitudes about general issues related to the application
of software tools in online teaching, as well as about their advantages and disadvantages. The
study included 110 students of the Faculty of Technical Sciences in Cadak. The questionnaire
specifically designed for this research was used for the survey. It was found that the students
are well informed on software tools, that a large percentage of students use it and that the
software tools has more advantages for learning than disadvantage. In this paper, the application
is analyzed of the most current new software tools is analyzed. Based on the results of the
research, conclusions were made regarding the improvement of e-teaching.

Keywords: software tools; online teaching; e-learning.

[MpumeHa HOBUX COPTBEPCKMX anaTa y OHMajH HacTaBu

Pe3ume: OBO ncTpaxmBarbe UCMUTYje CTaBOBE CTyfeHaTa o ONLITUM NUTaKUMa Koja ce 0fHoce
Ha MpuUMeHy CO(TBEPCKMX anaTta y OHMajH HacTaBu, Kao W HWUXOBUM MPEAHOCTMMA W
HegocTauuma. Y uctpaxmeary je yuectBoBano 110 ctygeHata ®akynteTa TEXHUYKMX Hayka
Yauky. KopuwwiheH je ynuTHUK Koju je nocebHO kpeupaH 3a 0BO UCTpakuBare. YTBphEHO je fa
Cy CTyAeHTU AoBpo MHdOpMUCaHK 0 CODTBEPCKMM anaTuma, Aa UX BENvKM NpoLieHaT KopUCTU
W [a copTBEpCKM anati MMajy BULLE NPEJHOCTM 3a y4Yere Hero Hegoctaraka. Y oBOM pagy
aHanuanpaHa je npuMeHa HajakTyenHujuX HOBUX COBEPCKWMX anaTta y OHnajH Hactaeu. Ha
OCHOBY pe3ynTaTa UCTpaxuBara JOHETU Cy 3aKiby4Ly Koju ce ogHoce Ha yHanpehere oHNajH
HacTaBe.

Kn:que peuun: COd)TBepCKI/I anatu; OHI'IajH HacTaBa, e-y4ere.
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Operating Systems Course Modeling
Through 12 Aspects and ISO/IEC Standardization

Milica TufegdzZié"", and Zivadin Mici¢2

1 Academy of professional studies Sumadija,
Department for Information technology, Trstenik, Serbia

2 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
* Corresponding author: milica.tufegdzic@vtmsts.edu.rs

Abstract: The presented model of the accredited Operating Systems course syllabus (OSs,
along with Moodle course), through 12 x n dimensions (12 aspects in n dimensions): 12 topics,
12 goals and 12 expected competencies (outcomes), is fully aligned with key principles and
ACM/IEEE recommendations, seen through the prism of SRPS and ISO/IEC standardization.
The verification of the compliance of the proposed Moodle course content model is conducted
by a comparative analysis of the course content on an international level, as well as with other
universities in the region and EU countries. The results obtained during the research indicate full
coverage and flexibility towards novelties of 14 standardized aspects of Information technology
through the OS hierarchical structure. These aspects can be easily reduced by with and depth
to 12 aspects of Operating Systems. In addition to modeling and innovating the Operating
Systems course content through 12 aspects, the paper analyzes the compliance of goals and
students’ competencies as well as regional and international content compliance. Examples of
good practice are documented by effectiveness, which is confirmed by the achieved
competencies and a wide range of (possible) knowledge, by applying the model in emergency
conditions.

Keywords: Operating systems, content model, goals, competencies, standardization.

Mogenupatwe cagpxaja Kypca OnepaTUBHU CUCTEMM
Kpo3 12 acnekata u ISO/IEC cTtaHgapausaumjy

Pe3ume: lNpeacTasreHn Mogen cagpxaja akpeautosaHor kypca OnepaTushu cuctemu (OC,
ncrospemeHo 1 Moodle-kypc) kpo3 12 x n aumeHsuja (12 acnekata y n gumeHsuja): 12 Tema, 12
UurbeBa 1M 12 O4eKkMBaHWX KOMMETEHUMja (MCxopa) ycarnalleH je y MOTMyHOCTW Ca KIby4YHWM
npuHumunuma n CM/IEEE npenopykama, BufieH kpo3 npuamy SRPS 1 ISO/IEC craHpapausaumje.
[poBepa ycarnaweHocT NpeanoxeHor mogena cagpxaja Moodle-kypca Ha MehyHapogHoM
HABOY Kao W ca [JpyruM YHWBEp3uTeTUMa Yy pervoHy W 3emrbama EY cnposegeHa je
KOMMnapaTWBHOM aHanu3oM cafpxaja kypcesa. Pesyntatu fobujeHn TOKOM MCTpaxwBarba
yKka3yjy Ha NOTMyHy NOKPWUBEHOCT M hekCUBUIHOCT ka HoBMTETMMA 14 CTaHAApAM30BaHMX
acnekata uHopmauuoHux TexHonoruja (MT) Kpo3 Xujepaxujcky CTPYKTYpY, MO LMPWHM K
nyOuHn nako ceeaeHux Ha 12 acnekata OC. Mopen mMogenvparba 1 MHoBMpatba cagpkaja OC
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Kypca kpo3 12 acnekaTta, y pagy je aHanuaupaHa ycknafeHoCT LurbeBa M KOMMeTeHuuja
nonasHuka/cTysieHara, kao 1 pervoHanHa v MefyHapogHa ycarnalleHocT cagpxaja. Mpumepu
pobpe npakce Cy [OKYMEHTOBaHM pe3ynTaTMBHOLLNY Kojy NOTBpRyjy OCTBapeHe koMneTeHLmje
W Wupoka nenesa (Moryher) 3Hara, NPUMEHOM MOZena y YCroBMMa BaHPERHOT CTakba.

Krbyune peuun: OnepaTuBHM CUCTEMUW, MOAEN CafipXaja, LUIbeBM, KOMNETEHLMje,
cTaHgapausaumja.
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A Methodological Approach to Computer Support of
SWOT Analysis in Strategic Orientation

Neda Nikoli¢!, Zoran Nesi¢", Miodrag ZeCevi¢? and Aleksandar DragaSevic!

1 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
2 Energoprojekt, Belgrade, Serbia
* Corresponding author: zoran.nesic@ftn.kg.ac.rs

Abstract This paper represents a cooperative presentation of strategic planning and program
system, using a quantitative presentation of SWOT analysis in environmental strategic
orientation. Identifies potential internal strengths and weaknesses and external opportunities and
threats related to environmental protection. Methodologically, computer support for the
calculation of SWOT analysis is presented, which can be applied in the general case of this
analysis.

Keywords: SWOT matrix; environment; computer support

MeToaonowku NpMCTyn KOMNjyTepCcKoj NoApPLULIM
SWOT aHanuse y cTpaTeLKoj opujeHTaLmju

Pe3ume: OBaj pag npeacrasrba kKoonepaTvBHI NPUKa3 CTpaTELLKOr NaHupakba U NporpamcKor
cuctema, kopuctehu keaHTuTaTMBHY npeseHTauujy SWOT aHanuse y cTpaTeLlkoj OKOMWHM
KWBOTHE CpeauHe. /oeHTudukyje noTeHuwjanHe yHyTpallwe cHare u cnabocTu 1 crnorbHe
Npunuke W npeTe MoBe3aHe Ca 3alITUTOM XWBOTHe cpeauHe. MeToporowku je gata
KomnjyTepcka nogpwka 3a npopadyH SWOT aHanu3e koja ce MOXE MPUMEHUTM Y OMWITEM
Cny4ajy 0Be aHanuse.

Krbyune peun: SWOT maTpuua; XMBOTHa CpeanHa; padyHapcka nogpLLka.
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Qualitative Analysis of Problem-Solving Process in the
Field of Programming in Primary Education

Biljana Pori¢ ™* and Dragan Lambi¢ 2

" University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
2 University of Novi Sad, Faculty of Education, Sombor, Serbia

* Corresponding author: biljana.djoric@ftn.kg.ac.rs

Abstract. Digital competencies are necessary for the functioning of an individual in
contemporary society and therefore it is important to develop the same in students through whole
elementary education. The skills of algorithmic, computing and logical thinking are the essential
part of these competencies. In order to plan curriculum content in the field of programming well,
it is important to understand how students see the very process of problem solving. Therefore,
the aim of this work is to identify categories of fourth grade students’ behaviour while dealing
with problem tasks in the field of programming. Twenty-nine fourth grade students took part in
this research. The technique of collecting data using video recordings of the problem-solving
process was applied. Qualitative analysis of data has shown categories of behaviour which might
arise when dealing with solving tasks of different content and complexity. Besides behaviour, the
analysis of video recordings has pointed to mistakes and difficulties the students had. Given
categories of behaviour can be applied to development of questionnaire intended for observation
of problem-solving process in this context. Identified mistakes, difficulties and students’
behaviour patterns can contribute at great extent to the understanding of students’ way of
thinking, and therefore contribute to the way of organizing teaching and planning content in this
field.

Keywords: programming; code.org; problem solving; categories of behaviour during solving
problems.

KBanutaTuBHa aHanumsa npoueca pewaBaka npobnema
y obnacTu nporpammparba Kog y4eHuKa paspeaHe
HacTaBe

Pe3ume: [urutanHe KOMMETeHUMje Cy HEONXodHe 3a (yHKUMOHUCAEe MojeauHua Y
CaBPEMEHOM ApyLUTBY, 360r Yera ux je noTpebHO paseujaTh KoL YYEHWKA Y TOKY LENOKYmHOr
OCHOBHOr 0BpasoBatba. BelwTHe anroputamckor, payyHapCkor 1 NIOTMYKOT pasMuLLIbatrba Cy
CaCTaBHW [e0 OBWX kKomneTeHuuja. Kako Gu ce npaBuiHO MnaHupanu HacTaBHW Cagpxajy y
obnactv nporpamuparsa, HEOMXOAHO je pasymMeTy MpoLec pellaBara Nnpobnema Kof yyeHuka.
Crora je uurb 0BOr paga waeHTUdMKaLMja kaTeropuja noHallama yyeHnka YeTBpTor paspesa
NPUNMKOM peluaBarba npobnemckux 3aparaka y obnacti nporpamuparsa. Y uctpaxusary je
ydyecTBoBano 29 yyeHuka 4. paspefa OCHOBHe LWKone. [pUMerbeHa je TeXHWKa NpuKynbaka
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nojataka Ha OCHOBY BWMAEO 3anuca npoueca pelasarwa npobnema. KsanutatueHa aHanusa
nojataka ykasana je Ha kateropuje noHallawa koja Ce MOry jaBUTW MPUIWKOM peluaBatba
3afaTaka pasnmunTe cagpxuHe 1 TexuHe. Mopes noHallara, aHann3a BULeo 3anuca ykasana
je Ha rpeLuke 1 Tewwkohe ca Kojuma Cy ce y4eHnum cycpetanu. [lobujeHe kaTeropuje noHalarwa
Mory BuTn npuMerseHe y pa3Bojy yNuTHWKA 3a OncepBaLujy npoleca pelasara npobnema y
OBOM KOHTEKCTY. MioeHTudmkoBaHe rpeLuke, Tewwkohe 1 0bpacLy NoHaLama yyeHuka y BENUKoj
Mepu MOry OONPUHETW pasyMeBakby HauMHa pasMuLLIbara YYEHUKa, a CAMUM TUM U HAuMHY
OpraHv3aLuje HacTaBe 1 NnaHupary cagpxaja y oBoj obnactu.

KrbyuHe peuu: nporpamupatbe; code.org; peluaBare npobnema; kaTeropuje noHalarba
MPUIMKOM peluaBatba Npobnema.
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EUTEKA Corner and Online Learning
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Abstract: The development of information and communication technology has brought a specific
model of organizational activity of economic and cultural societies - entities where knowledge
and evaluation of information sources have become a key resource for success in business.
These needs are caused by the development of modern society that have brought changes in
the business and working environment. Since 2014, Serbian libraries have become a part of the
Euteka network, jointly initiated by the Delegation of the European Union in the Republic of
Serbia, the Ministry of Culture and Information of the Government of the Republic of Serbia, and
the National Library of Serbia. Specifically, Uzice Public Library is a part of the Euteka network
of 48 public libraries in the Republic of Serbia that offer information about the European Union
to its users. By this networking, in addition to print publications and communication systems, the
libraries are equipped with computers, through Euteka Corner. Here the folders and resources
related to the European Union are grouped in special thematic folders, starting with general
information, through numerous official documents and digital archives to portals for acquiring
new knowledge. The portal offer a variety of EU-sponsored online career opportunities: e
Twinning (part of the Erasmus + Education, Training, Youth and Sport program) and studyportals
that help millions of young people around the world explore study programs and choose the
appropriate one from over one hundred thousand courses offered at many educational
institutions in 110 countries.

Keywords: Uzice Public Library: Euteka; e-Twinning; study portals; training; education.

EYTEKA KyTak 1 oHnajH y4yete

Pesnme: PasBoj WMH(OPMALMOHO-KOMYHWUKALUMOHMX TexHomorja ca cobom je JOHeo
cneumduyaH Mofen OporaHW3aLMOHOr [enoBakba NPUBPEOHUX WM KyNTYpHWUX ApywTaBa —
cybjekata rae 3Hawe M MHGopMauWje NOCTajy KibydHM PEecypen 3a yCnex Yy HUXOBOM
nocnoeaky. OBe noTpebe Cy n3aseaHe NpoMeHama NOCMOBHOT W pagHor okpyxera. Og 2014,
roguHe 6ubnuoteke Cpbuje nocTajy aeo npojekta EYTeka (EYteka) — eBponcke mpexe kojy je
nauumpana [enerauuja EBponcke yHuje y Cpbuju, MuHuctapcteo Kyntype u WH@opmucatba
Penybnuke Cpbuje n HapogHa 6ubnuoteka Cpbuje. KoHkpeTHo, HapoaHa 6ubnuoteka Yxuue
je oeo Eyteka mpexe 48 jaBHux 6ubnuoteka y Penybnuuymu Cpbuju koja CBOjUM KopUCHULMMA
Hyou uHdopmaumje o EBponckoj yHuum. OBum ympexaBatem 6ubnuoteke cy nytem EYTteka
KyTaka OMpemrbeHe noped LITamnaHux nybrvkauMja M KOMyHWKALMOHUM CucTemMuMa —
payyHapuma Ha kojuma cy y nocebHuMm TemaTckum orngepuma rpynucanu rpaha u u3sopu
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Be3aHu 3a EBponcky YHujy, noueslun o4 onwTux uHopmaTthja, npeko GpojHNX cryxBeHux
[OKyMeHaTa, OWrUTanHWX apxuea A0 nopTana 3a CTuuawe HOBUX 3Hawa. Y pagy cy
npeacTaBIbEHN NOPTaNN KOjU HyAe pasHOBPCHE MOryhHOCTM 3a NpodhechoHarHo ycaBpLuaBake
nyTeM MHTEPHETa, Koji Cy nof okpurbem EY: eTBUHMHT (eTwinnig) (neo Epasmyc+ nporpama 3a
obpa3soBatrbe, 00yKy, Mnaa v cnopT) v stadyportals, nopTan koju noMaxe MUNMOHMMA MITaamX LUMPOM CBETA
[Ja ucTpaxe cTyauvjcke nporpame v nsabepy ogrosapajyhu og noHyherux npeko 190.000 kypcesa Ha BuLe
of 3.200 obpasoBHMX MHCTUTYLMja y 110 3emarba.

KrbyuHe peun: HapogHa Gubnuoteka Yxuue, EYTeka, eTwinning; studyportals; yuetbe;
obpasoBatse.
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The Secondary School Student’s Interest in
Virtual Reality

Dorde Durkovi¢ ", and Veljko Aleksi¢ 2

1 School of Economics and Trade, Krudevac, Serbia
2 University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* Corresponding author: djurkovic.djordie93@gmail.com

Abstract: Virtual technology can be of great benefit in modern education. The paper analyzes
the advantages and disadvantages of using virtual reality in secondary education and examines
students' interest in using virtual reality.
Keywords: virtual reality; secondary school.
UHTepecoBame cpearollKonaua 3a BUPTYesHy
peanHocT

Peaume: BupTyarHa TexHororuja Moxe GUTV 04 BENUKe KOPUCTY Y CaBpeMeHOM 00pasoBatby.
Y pagy Cy aHanusupaHe npeaHoCTM W HedocTaln kopuiihewa BUPTyerHe CTBApHOCTW Y
cpearem 06pasoBatby U UCTIUTYje Ce MHTEepeC yYeHMKa 3a KopULLhere BUPTYEenHe CTBAPHOCTH.

KmbyuHe peum: BupTyanHa cTBapHOCT; Cpefitba LWKona.
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Educational Trends in Computing - Blockchain Concept

Dejan VuijiCi¢” and Sinisa Randi¢
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* Corresponding author: dejan.vujicic@ftn.kg.ac.rs

Abstract: The paper presents the development of educational activities in the field of computing.
Professional associations, primarily the ACM (Association for Computing Machinery) and the CS
I[EEE (Computer Society Institute of Electrical and Electronics Engineers) have recognized the
need to define an educational framework at the level of computing. Over the last four decades,
the working groups formed by these two associations have been submitting reports setting out
recommendations regarding the structure and content of education in this field. Through these
reports, the development of computing and its division into recognizable and complete areas can
be followed. In addition to global changes in computing education, there have been structural
changes within certain areas. It also required the identification of new knowledge necessary to
meet all the requirements required by the widespread use of computers in the life of modern
human. An important aspect of modern computing, above all its application is the protection of
information that is processed. One of the latest approaches in data protection is the use of the
blockchain concept. Accordingly, the paper gives an overview of the educational aspects of
blockchain technology.

Keywords: blockchain; computing curriculum; cybersecurity; data science; education.

OGpa3oBHM TpeHaoBM y pavyyHapcTBy — Blockchain
KOHLenT

Peaume: Y pagy je npukasaH pa3Boj oOpa3oBHe AenaTtHocTM y obnactu pauvyHapcTaa.
MpodecroHanHa yapyxeta, npe ceera ACM n CS IEEE npenosnanu cy notpeby aeduHncarba
06pa30BHOT OKBMPA Ha HMBOY payyHapcTBa. TOKOM Nocrneate YeTUpK AeLeHnje pagHe rpyne,
Koje cy dhopmupana oBa ABa yapyxera NogHOCe U3BELLTaje Y KojMa Ce U3HOCe Npenopyke y
nornegy CTPYKType W cappxaja padyHapckor obpasoBara. Kpo3 oBe n3BelwTaje Moxe da ce
npaTu 1 pasBoj payyHapcTBa W HErOBO AErbee y NPeno3HaTibiBe W 3a0KpyxeHe obnacTu.
Mopepn rmobanHux NpomeHa y payyHapckoM 0bpasoBarby JOLLMO je W 40 CTPYKTYPHUX NMPOMEHa
YHyTap nojeauHmx obnactu. To je 3axTeBano M MOeHTUUKOBaHE HOBUX 3Haka HEOMXOLHMUX fia
ce ucnpare CBM 3axTeBu. BaxaH acnekT caBpeMeHor pauyHapcTaa, Npe CBera Herose npuMeHe
Cy 3aLTuTa MHGhopMaLmja koje ce npu Tome obpafyjy. JeaaH of HajHOBMjUX NpUCTYNa Y 3aLUTUTK
nogataka npeacraerba kopuwherbe blockchain koHuenTa. CxogHo ToMe y pagy je AaT OCBPT Ha
obpasosHe acnekTe blockchain TexHonorvje.

KrbyuHe peun: blockchain; 6e36eaHOCT Ha MIHTEPHETY, KypUKYIyM padyHapcTBa, Hayka o
nogauuma, obpasoBate.
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Analysing of Software Tools for Designing and
Simulating of Digital Circuits

NataSa Nikoli¢"", and Vanja Lukovi¢?

"University of Kragujevac, Faculty of Technical Sciences Catak / Graduate student of
computer engineering, Cacak, Serbia

2 University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* Corresponding author: vanja.lukovic@ftn.kg.ac.rs

Abstract: This paper describes the results of individual and comparative analysis of three
software tools for designing and simulating of digital circuits: Cedar Logic Simulator, Deeds-DcS
— Digital Circuit Simulator and Proteus 8 Demonstration. As a result, we obtained certain
conclusions that could help students of Electrical, Computer and Mechatronics Engineering
undergraduate study programs at the Faculty of Technical Sciences Cacak, University of
Kragujevac and also students from other Universities to choose the appropriate software tool for
designing and simulating digital circuits. For the purpose of individual analysis of these
simulators, we designed an example of digital circuit that includes two 4-bit PIPO (Parallel Input
Parallel Output) registers, ALU (Arithmetic Logic Unit) and 7-segment display by each tool. The
results of analysis showed that the best performance has Deeds-DcS — Digital Circuit Simulator,
then Proteus 8 Demonstration and finally Cedar Logic Simulator

Keywords: designing; simulating; digital circuits; analysis of simulators; CEDAR Logic Simulator;
Deeds-DcS - Digital Circuit; Proteus 8 Demonstration.

AHanu3sa anata 3a Au3ajHuparbe U cumynauumjy
NPeKnpavkux Mmpexa

Peaume: OBaj pag npefcTaBrba pesynrate nojeanHayuHe 1 ynopegHe aHanuse Tpu copTeepcka
arnara 3a gusajHupare 1 cuMmynauujy npexkugadkux mpexa: Cedar Logic Simulator, Deeds-DcS
— Digital Circuit Simulator u Proteus 8 Demonstration. AHanu3om anata gowuno ce 4o ogpeheHux
3aKrbyyaka koju 6u mormu a NOMOrHy CTYAEHTMMA OCHOBHWX CTyauja EnekTpoTexHuykor v
paJyHapcKor WHXerepcTBa, MexaTpoHuke ca ®PakynteTa TeXHUYKMX Hayka y Yauky,
Yuusepauteta y Kparyjesuy, anu Takofe u cTydeHTuma gpyrux bakynteta, ga opabepy
ogrosapajyhm codTBepcku anaT 3a AusajHupare M CuMynauujy npekupadvkux mpexa. 3a
nojeAuHauHy aHanu3y cuMynaTopa, AnusajHupanit CMo NpyUMep jeANHCTBEHE NPeKuaayke Mpexe
y CBa Tpy anata, Mpexa ce cacToju 13 ABa 4eTBopobutHa PIPO (napanentu ynas, napanemntu
n3nas — eHrn. Parallel Input Parallel Output) peructpa, ALU (aputmMeTnuko noruyka jeauHnua,
eHrn. Arithmetic Logic Unit) n ceagmo-cermeHTHor gucnneja. Pe3yntati cnpoBefeHe aHanuse
nokasamu cy fa Hajoorbe nepgopmance uma Deeds-DcS - Digital Circuit Simulator, 3atum
Proteus 8 Demonstration v koHauyHo Cedar Logic Simulator.

KrbyyHe peun: gusajHuparbe; cumynavupmja; npekuaadke Mpexe; aHannusa cumynaropa;
CEDAR Logic Simulator; Deeds-DcS - Digital Circuit; Proteus 8 Demonstration.
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Information Technology skills level of Students at
Electrical Faculty in East Sarajevo

Srdan Nogo™", Elmir Babovi¢2 and Dragan Manjak’
" Faculty of Electrical Engineering, East Sarajevo, Bosnia and Herzegovina
2 Faculty of Information Technology, Mostar, Bosnia and Herzegovina
* Corresponding author: srdjan.nogo@gmail.com

Abstract: The paper investigates current status of Information Technology (IT) skills level of
students studying at the Faculty of Electrical Engineering in East Sarajevo. Competitiveness on
the labour market of the future engineers of the Faculty are narrowly related to their level of
competences and skills in usage of modern information technologies. This paper is a research
that included all students from the first to the fourth year of the study profile Computer Science
and Informatics. Totally, eight areas have been identified to be of additional value for the students
in the teaching process at the faculty. The focus was on the students’ perception of professional
IT skills that they have to possess when they start to work for a future employer. Based on the
results of the research, amending of current curriculum of the profile Computer Science and
Informatics at the Faculty of Electrical Engineering in East Sarajevo has been proposed.

Keywords: Information Technology skills; On-line survey; Electrical Faculty.

HuBo BewTtnHa UHdopmaumoHux TexHonoruja
cTypeHaTta Ha EnekTpoTexHu4kom chakynrety y
UcTouHom CapajeBy

Pe3ume: Pag uctpaxyje TpeHyTHM CTaTyC HMBOA BeWTuHa uHGopmaTnike TexHonoruje (UT)
cTygeHata koju ctyaupajy Ha EnektpotexHuukom akyntety y KctouHom Capajesy.
KoHkypeHTHOCT Ha TpxuwTy papa Byayhux uHxerwepa ca oBora PakynteTa ycko je noBesaHa
Ca HMWXOBMM HMBOOM KOMMETEHUMja M BelwTWHa ynoTpebe caBpeMeHMX WHEOPMALMOHMX
TexHonoruja. OBaj pag je UCTpaxmBatbe Koje je 00yxBaTuno CBe CTYAEHTe 0 NPBE A0 YETBPTE
roguHe cTyavja cmep, PayyHapcTBo v nHopmaThka. YKYNHO je WAEHTMEMKOBaHO ocam obracty
Koje NpeAcTaBsbajy A0AaTHY BPEOHOCT 3a CTYAEHTE Y HaCTaBHOM NpoLecy Ha hakynTeTy. dokyc
je 61o Ha nepuenuwju cTygeHTa o0 npocdecnoHanHum UT BeluTMHaMa koje Mopajy Aa noceayjy
kafa noyHy aa page 3a byaoyher nocrogasLa. Ha 0CHOBY pesynTtaTa UCTpaxuBara NpeanoxeHa
je u3mjeHa noctojeher HacTaBHOr NnaHa W nporpaMa u3nasHor npodmna padyHapcke Hayke u
nHopmaTuke Ha EnektpoTexHunykom takyntety y ctouHom Capajesy.

KrbyuHe peun: Bewutune MHdpopmaumornx Texonorvja; On-Line UctpaxuBarbe,
EnektpoTexHuykn ®akyntet
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Use of Merlin System and Recorded Instructions in
Engine Room Simulator Training

Karlo Brati¢', Frane Vidovi¢?, and Ladislav Stazi¢!
" University of Split — Faculty of Maritime Studies / Marine Engineering, Split, Croatia
2Self-employed, Split, Croatia
*Corresponding author:Istazic@pfst.hr

Abstract: This paper presents the introduction of the e-learning in a form of use of the Merlin
system and recorded materials as a response to COVID 19 lockdown into the teaching process
of the course named Engine room simulator and onboard training in the final year of
undergraduate study of a Marine Engineering. Merlin system was used for consultations and
explanations in live sessions, while recorded materials were used by students for introduction
and familiarization. Feedback of e-learning was arranged in a form of questionnaires, both for
students and instructors to recheck both sides of the learning process. Over 60% of students
claimed that regular classes are much easier to understand after preparation through e-learning
and that introduction of the e-learning had a beneficial effect on their final course results.

Keywords: ER Simulator; simulations; training; Merlin; recorded materials.

Kopuwhewe cucrema Merlin u cHUMLeHUx matepujana
y obyuu Ha cumynaTtopy Opoacke MalLMHCKe Xarne

Pe3ume: Pag npefcraBrba yBohewe e-yyewa Yy HacTaBHM npouec, kopuwherem Merlin
CUCTEMA U CHUMIBEHUX MaTepujana y okeupy kypca Cumynartop 6pofcke MallnHCKE Xane
obyke Ha Opogy, koju Ce M3BOAWM Ha MOCMEAHOj TOOMHW AMMIOMCKMX CTyguja Gpogckor
WHXEHEpCTBa, a ka0 OArOBOP Ha M30Maumjy yYeCHUKa y HaCTaBHOM NpoLecy ycred naHaemuje
Bupycom COVID 19. Merlin cuctem 6o je kopuiLheH 3a KOHCyNnTauuje 1 faBatbe objalltberba y
TOKY Cecuja YXMBO, BOK Cy CHUMIbEHE MaTepujane CTYAEHTU KOpPUCTWUIW 33 yno3HaBake Ca
HaCTaBHUM rpagvBoM. [oBpaTHe MHGopMaLyje 0 e-y4ersy peann3oBaHe Cy y 06nnKy yNuTHUKA,
KaKo 3a CTy[EHTE TaKo W 3a HacTaBHWKe, Ca LIUIbeM NMPOBEPE aKTUBHOCTW 06e MOMEHyTE CTpaHe
YYeCHMKa y HacTaBHOM npouecy. Mpeko 60% cTyfeHaTa usjacHuno ce fja je perynapHy HactaBy
3HaTHO NaKLe pasyMeTV HaKOH MpUMpeMe NyTeM e-yyeta, kao 1 TO Aa yBofere e-yyera uma
3HavajaH yTuLaj Ha Kpajkbe pesynTate.

Krbyune peum: Cumynatop 6pofcke MallmHcke Xane; cumynauuje; obyka; Merlin; cHUMIbeHM
matepujanu.

lMpeBog Ha cpncku jesuk: Jinguja Manyposuh.
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Implementation of GNU Octave
in a University Course of General Physics

Vera P. Pavlovi¢ '* and Jelena T. lli¢ 1,

*University of Belgrade, Faculty of Mechanical Engineering, Belgrade, Serbia
* Corresponding author; vpavlovic@mas.bg.ac.rs

Abstract: This paper presents some examples of the implementation of an open-source software
GNU Octave, within a General Physics undergraduate course. The examples refer to writing a
program in a Script Editor for cases that include: 1) solving equations symbolically for a two-body or a
multi-body system, 2) different ways of restriction of a tabular and graphical display of obtained results
to the ones that are physically logical for a given problem and 3) creation of animations which describe
certain physical phenomena and processes. The coding was directed to prompt the user for specified
values of various input parameters, after running the script, in order to interactively reach conclusions
concerning the investigated physical dependences. The presented examples can be a good basis for
the creation of small applets in the field of General Physics. Such an application of programming in the
field of General Physics and other fundamental educational areas at technical faculties are an excellent
pedagogical tool, enabling a better understanding of both the programming process and the
phenomena in specific physical and technical fields.

Keywords: Octave; m-file; animation; function file; physics.

UmnnemenTaumja codptBepa GNU Octave
Y YHMBEP3UTETCKOM Kypcy onwiTe dumsmke

Pe3ume: Y 0BoM pagy cy npuka3aHn Heki npumepu npumeHe cnobogHo goctynHor copreepa GNU
Octave, y okBupy Kypca onwTe (puanke Ha SOAMNIOMCKkMM cTyaujama. Mpumepn ce ogHoce Ha
nucatbe Nporpama y eautopy m-gatoteka (Script Editor) 3a cnyqajese koju obyxBarajy: 1) peluaBarse
cucTemMa jegHauvHa y onwtum OpojeBMMa 3a CMCTEM Be3aHWX Tena, 2) pasnuyuTe HauuHe
ycroBrbaBara TabenapHor 1 rpacmykor npukasa JobujeHnx pesyntata, y CMUCTY npukasa camo
OHUX pesyrnTaTa Koju uMajy duaudkor cmucrna 3a pasmatpaHi npobrem, kao u 3) kpevparbe
aH1MaLmja Koje onucyjy ogpefeHe huandke nojase v npoLece. lMicarse nporpamckvx kogoea je burno
OCMMLLIBEHO TaKO [a KOPUCHUKY ator ckpunTa omoryhasa nakv YHOC HOBMX OpojHUX BpeaHOCTM
PasNUUMTUX YMasHUX napaMeTapa, HakoH MOKpeTawa M3BpLuera skript-natoTeke, y UMby
WHTEpaKTMBHOr W3BONEH-a 3aKibydaka Koju Ce OfHOCE Ha WCMUTMBAHE (DU3NYKE 3aBUCHOCTM.
MpukasaHn npumepy mory 6utn gobpa OCHOBA 3a Kpeuparbe Manux anneTa u3 obractu onwte
¢u3nke. Takea nMpuUMeHa nporpamuparsa y obracti onwTte dmanke W y gpyruMm BasnyHum
0bpa3oBHMM 06r1acTMMa Ha NPUPOAHO-TEXHUYKAM (akynTeTMMa NPELCTaBba OANNYaH NesaroLLKy
anat, koju omoryhasa He camo Borbe OBrafaBakbe MPOLECOM nporpamuparsa, Beh u Gorbe
pasymeBarbe ogpefheHux nojasa, 3aBMCHOCTU U 3aKOHUTOCTW Y KOHKPETHUM obriacTima duanke v
TEXHUKE.

Krbyune peun: Octave; m-gatoTeka; aHumauumja; yHKUmMjCka faToTeka; duauka.
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Educational Setup for Power Cable Loading and
Temperature Measurement

Marko Suéurovié’, and Momgilo Vujicié
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* Corresponding author: marko.sucurovic@ftn.kg.ac.rs

Abstract. This paper presents the equipment and procedure for temperature and current
measurement on the low-voltage cables. Presented setup can be applied in teaching courses in
the field of Electrical installations, Electrical heating or Thermodynamics as a practical laboratory
exercise. Two PVC insulated cables with different cross-sections were used as samples. A
procedure for determining the heat transfer parameters of a cable modelled by a horizontal
cylinder is also described. The values of the current obtained by the measurements were
compared with the calculated values.

Keywords: power cable; heat transfer; temperature measurement; LabVIEW

Obpa3oBHa nocTaBKa 3a cTpyjHO onTepehere U
Mepete TemnepaType eHepreTckor kabna

Pesume: Y pagy je npukasaHa onmpemMa M MOCTynak Mepewa Temnepatype W CTpyjHor
ontepehetba EHEPreTCKMX HUCKOHANOHCKMX kabrnoa. OnucaHa nocTaeka Moxe 6uTH
npuMetbeHa kao nabopatopujcka Bexba M3 nojeguHux obnactu kop npeameta Enextpuune
wHcTanaumje, Enextpotepmuja unu TepmoguHamuka. 3a y3opke npu mepery kopuwheHa cy
[Ba jeHOXMIHa kabna pasnuuuTiX NOMpeyHUX npeceka ca msonauwjom of PVC-a. Takohe,
OMMCaH je NocTynak 3a ofpefuBare napamMeTapa npu NPOCTUparby TOMMOTE Kog kabna koju je
MOJENOBaH XOPW3OHTaNHUM LmnuHapoM. BpepHocTu cTpyje pobujeHe Mepewsuma cy
ynopefeHe BpeHOCTMMA Koje Cy obujeHe npopadyHoM.

KrbyyHe peuu: eHepreTcku kabn; npocTupatrse TONMnoTe; Mepetbe Temnepatype; LabVIEW
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System for Automatic License Plate Recognition in
Digital Image

Ana Lazovi¢", Mihailo Bjeki¢!*, and Aleksandra Marjanovi¢2
1PhD students at the School of Electrical Engineering, University of Belgrade, Belgrade, Serbia
2 School of Electrical Engineering, University of Belgrade, Serbia
* Corresponding author: analazovic1995@gmail.com

Abstract: In this paper, one of the realizations of an automatic number plate recognition (ANPR)
systems is presented. The system is developed for the recognition of license plates issued in the
Republic of Serbia. The system consists of several separate algorithms which overcome
individual problems in ANPR. The problems discussed in this paper are license plate detection
in the vehicle digital image, license plate skew correction, license plate segmentation and
character recognition.

Keywords: license plate detection; binarization; radon transform; license plate segmentation;
character recognition; skew.

CucteM 3a ayTOMaTCKO Npeno3HaBake PerncTapckux
Tabnuua y guruTanHoj cnuum

Pe3ume: Y oBOM pagy je npefcTaBibeHa jefHa peanusauuja CuUCTeMa 3a ayTOMaTCcko
npeno3Hasawe peructapckux Tabmuua. Cuctem je pa3BujeH 3a NpenosHaBarke PerncTapckux
Tabnuua uspatux y Penybmmuym Cpbuju. Cuctem ce cactoju Of HEKONMKO MOjeAMHAuHUX
anroputama koju npesasunase ogpefeHe npobneme Koju ce nojaBrbyjy MPUIMKOM ayTOMaTCKOr
npenosHaBaka perncrapckux Tabnuua. Mpobnemn Koju cy pasmatpaHu y OBOM pagy cy
peTekumja peructapcke Tabnuue, Harmb peructapcke Tabnuue, cermeHTauuja perucrapeke
Tabnuue v npenosHaearbe kapakTepa.

KrbyuHe peuu: netekumja peructapcke Tabnuue, buHapusauuja, pagoH TpaHcgopmalyja,
CcermeHTauuja peructapcke Tabnuue, NpenosHasare kapakrepa, Haruo.
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Induction Machine Control Algorithm Implementation
with MSK28335 Digital Platform

Aleksandar Radusin', Marko Rosi¢?, and Branko Koprivica?
" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia, Graduate student
2University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* Corresponding author: aradusin@yahoo.com

Abstract: This paper presents possibilities of a Technosoft digital platform MSK28335 in control
algorithm implementation of an induction machine. The educational aspect of a MSK28335 digital
platform is emphasised and how it can gain students’ knowledge and understanding of induction
machine control principles through course of control of electric drives. Several control algorithms
are presented and explained as well as MATLAB integration possibility which allows Rapid
Control Prototyping option. This feature gives users to develop, implement and test new control
algorithms in a simple and effective manner without having any advanced programming skills.
The graphical results of each presented control algorithm are presented, followed by proper
discussion.

Keywords: MSK28335; IM control algorithms; Field oriented control; Rapid control prototyping;
lab. setup.

UMnnemeHTauuja ynpaBrbaukux anropurama
acuHxpoHe mawnHe Ha MSK28335 gurutanHoj
nnatgopmu

Peaume: OBaj pag npeseHTyje moryhHoctn Technosoft-oe gurntanHe nnatgopme MSK28335
Y VMNAEMeHTaLMW anroputama ynpaerbakba aclHXPOHOM MalWHOM. EgykaTuBHM acnekty
MSK28335 gurutante nnatdopme Cy noce6HO HarnaLueHu kao 1 HaumH Ha Koju oBa nnatdopma
MOXe [OMPUHEeTU CTULakby KBanWTETHUjer 3Harba Kog CTyaeHata y obnacTi ynpaBrbaukix
anropuTama acuHXpoHe MalluHe Kpo3 Kypc Perynauuje enekTpoMOTOpHUX NoroHa. Hekonmko
ynpaBrbaykux anroputama Cy NpeseHToBaHu W objallweHn kao u wHTerpaumja MATLAB
NpOrpamcKkor okpyxetba ca MoryhHowhy peanusaunje Op3or npojekToBara YnpaBrbaudknx
ctpyktypa (Rapid Control Prototyping). Osa kapaktepuctika MSK28335 gurutante nnatcpopme
omoryhasa CTyfeHTUMa a passujy, UIMNIEMEHTUPAjY U TECTUPAjy HOBE anropuTMe ynpasrbara
Ha jegHocTaBaH M edekTaH HauuH Bes nocefoBara HanPeAHWX BELTMHA Mporpamuparsa.
[obujeHn rpaduukm pesyntat 3a CBakM OF NPWUKasaHUX Ynpaerbadkux anropurama cy
npeseHToBaHu 1 nponpahexn ogrosapajyhom AUCKYCHjOM.

Krbyune peun; MSK28335; ynpaBrbayuki anropumTMu aCMHXPOHE MaLLMHE; BEKTOPCKA
koHTpona; Rapid Control Prototyping; nabopaTopujcka noctaska.
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Laboratory DC Machine Test Bench with
Siemens DCM Drive

Vasilije Ojdani¢!", Marko Rosi¢?, and Miroslav Bjekic?
" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia, Graduate student
2University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* Corresponding author: ojdanic.vasilie98@gmail.com

Abstract: This paper gives educational aspect of a laboratory setup with DC machine dedicated
to students who follow the courses of electric machines and drives. The main idea is to present
possibilities of new Siemens DCM drive in different operation modes with DC machine in
laboratory environment. Laboratory test bench allows students to load DC machine and observes
characteristic parameters, tune the motor current and speed control loops, implement different
braking and regenerative operation regimes of DC machine. Basic setup of DCM drive and
laboratory exercises are described as well as some experimental results. Proper discussion of
the obtained results is given at the end of a paper.

Keywords: DCM drive; laboratory setup; DC machine; Starter.

Naboparopujcka UCNMTHA CTaHULA MaLLUHE
jemHocmepHe cTpyje ca Siemens DCM npetBapayem

Pesume: OBaj pag u3naxe egykaTuBHM acnektT nabopaTtopujcke MOCTaBKe Ca MalUMHOM
jeaHocmepHe cTpyje (JC) HamerbeHy CTyAEHTMMA KOjWu mpaTe KypC eneKTPUYHWX MalluHa 1
noroHa. MMasHa uaeja paga je npeseHTauuja moryhHocTu Hosor Siemens DCM npetsapava y
pa3nninTUM pexumnma paga ca mawuHom JC y nabopatopujckom okpyxery. OBaksa
nabopatopujcka noctaeka omoryhasa cTyAeHTMMa Aa Bplue ontepehuBarbe MawutHe JC, BpLue
OoncepBaLMjy KapakTepUCTUYHUX MapameTapa, W3BpLUE ONTUMAnHO MOAELlaBae CTpyjHE W
BpaunHcke neTrbe, UMNIEMEHTUPa)y pasnuuuTe BPCTE KOYEHA M reHepaTopckor paga MalumHe
JC. OcHoBHo nopelwasate DCM noroHa je onucaHo kao 1 nabopatopujcke Bexbe 1 fobunjeHn
ekcnepumeHTanHm pesyntatu. OproBapajyha aHanusa fobujeHux pesyntata je fata Ha kpajy
paga.

KrbyuHe peun: DCM noron; nabopatopwujcka noctaska; MallmHa jeqHOCMpHe CTpyje; Starter.
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Cyber Security of Multi-vector Energy System with
Demonstration of Tap Changer Position Estimation

Muchu Qiu’, Dragan Cetenovi¢, and Viadimir Terzija, Fellow, IEEE
Department of Electrical & Electronic Engineering, The University of Manchester, UK
* Corresponding author: muchu.qgiu@postgrad.manchester.ac.uk

Abstract: Multi-vector Energy System is shaped in the progress of optimizing different energy
sectors’ generation, distribution, transmission, conversion, storage and consumption and finally
become an energy integration system. There are many valuable advantages of Multi-vector
Energy Systems such as reducing carbon emissions, ensuring the security and reliability of
energy supply, increasing renewable energy accommodation and improving the overall energy
efficiency. Modern information and communication technology (ICT) and big data analytics are
integrated in Multi-vector Energy Systems to satisfy the utilization of distributed energy sectors
and the demand of multiple energy consumption. As massive sensors and complicated ICT
network are widely applied, Multi-vector Energy System gradually become highly coupling Cyber
Physical System (CPS). Therefore, Multi-vector Energy System is confronted with the threat of
Cyber-attacks, which endanger the safe operation and information security of the system. In this
paper, a typical cyber-attack, False Data Injection Attack (FDIA), is introduced and two cyber-
attacks scenarios aimed at transformer tap position are analyzed. To avoid the FDIA from
disturbing tap changer position measurement, a tap changer position estimation method is
proposed and deployed in OPEN-3000 Energy Management System (EMS). Due to the limited
resource, an improved tap changer position estimation method against FDIA is tested and the
result is proved applicable.

Keywords: cyber-attack, false data injection, ICT, Multi-vector Energy System, state estimation.

Cajbep Hanag Ha MynTH-eHEePreTCKU CMCTEM ca
AEMOHCTpaLMjoM MeToAe 3a eCTUMaLMjy Nonoxaja
perynawuoHe CKNnonke eHepreTcKor TpaHcgopmaTopa

Pesume: MynTu-eHepreTck CUCTEMM HacTajy Yy NOCTYMKY WHTerpucaka pasfuuuTiX
EHEepreTCKVX CEKTOpa C LurbeM rnobanHe onTumusaliyje NnpousBoake, NpeHoca, auctpubyumie,
CKMaguTera W NoTpolUte eHepruje. VHTerpucare eHepreTckux cuctema AoHOcM BpojHe
OeHednTe Koju ce ornefajy y CMamety eMucHje YribeH-auokeuaa y atmocdepy, noeeharwy
CUTYPHOCTW W MOY3[AHOCTY Y Hanajakby, NaKLLem WHTerpucarby 06HOBILUBIX M3BOPa eHepruje y
cucTem n noborbluakby CBEYKYNHe eHepreTcke edmkacHocTw. CaBpemeHe WH(OpPMaLMOHO-
KOMYHWKaLWoHe TexHonorvje (MKT) v npucTynu 3a aHanusy Benuke KonuyuHe nogataka (Big
Data) cy HeonxoaHa nogpLUka WHTErpucary pasnuunTiX eHepreTckux cektopa. Vimajyhu y sugy
3Havaj ynore KOMyHUKaLMOHMX CUCTEMA W PasnnyuTe TUMOBE UMMIIEMEHTUPAHUX CEH30pa Ynjn
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Opoj HenpecTaHo pacTe, MyNTU-eHEPreTCkN CMCTEMM BPEMEHOM npepacTajy y cajoep-thusndke
cucteme. CxoaHO TOMeE, MyNTU-EHEPreTCKM CUCTEMM Cy U3NOXEHW ONacHOCTM o cajbep Hanaga
KOj1 MOTY YrpO3uTI CUTYPHOCT NOroHa W 6e30eHOCT BaXKHWX MHOPMaLmja 0 cUcTemy. Y OBOM
pagy NpeAcTaBrbeH je TUMMYaH cajbep-Hanag Wk-eKTMpaeM NaxHux nopataka (False Data
Injection Attack — FDIA). AHanusupaHa Cy [Ba CUeHapwja Hanaga Ha nomnoxaj perynauuoHe
CKMOnKe eHepreTckor TpaHcdopmatopa. [la 6u ce usberao FDIA Hanag, MeToaa 3a ectumauujy
nonoxaja perynauunoHe CKIomke je NpeanoXeHa M UMMMEeMeHTMpaHa Yy OKBUpY cucTema
ynpasrbatba OPEN-3000 Energy Management System. MeTtoaa je Tectupana npotus FDIA
Hanaga v pesynTtaTi Cy noka3anu NpUMerNBOCT METOZE.

KrbyuHe peun: cajbep Hanaa; uekTpuare naxHux nogataka; MKT; MynTueHepreTcku
CUCTEM; ecTUMaLMja CTakba.
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Simulation and Analysis of Multi-Vector Energy
Systems and Relevant ICT Networks

Zelong Liao’, Dragan Cetenovi¢, and Vladimir Terzija, Fellow, IEEE
The School of Electrical and Electronic Engineering, University of Manchester, Manchester, UK

* Corresponding authors: zelong.liao@postgrad.manchester.ac.uk;
dragan.cetenovic@manchester.ac.uk; vladimir.terzija@manchester.ac.uk

Abstract: This paper illustrates a simulation of a dual-energy system, which is combined of distributed
electricity and heat network, in MATLAB (version R2018a). The electrical system is a single line
network, which consists of 4 buses and 1 distributed generator. The heat network is a hydrothermal
system with a circle line structure. It has 2 pipes (supply & return pipe), 2 loads and 1 heat source.
These two energy systems are coupled via Combined Heat & Power linkage (CHP). Simulation with
Different linkage components (CHP, Heat Pump, Circulation Pump) are compared and then validated
in IPSA. Then a communication system (CS) for this dual-energy network is modeled in Network
Simulator 3 (NS-3 version 3.30.1). The CS is based on Multiprotocol Label Switching (MPLS) network.
The topology of this ICT network is composed of 9 terminals, 4 switchers and 1 control center. All
channels are based on Carrier Sense Multiple Access protocol (CSMA). A combined analysis of the
energy and ICT network explores the effects of packet drops and packet delay.

Keywords: Combined heat & power (CHP); Communication system (CS); Multi-energy;
Multiprotocol Label Switching (MPLS); Package drop & delay; State estimation (SE).

Simulacija i analiza multi-energetskih sistema i
relevantnih IKT sistema

Rezime: Ovaj rad ilustruje simulaciju rada integrisanog energetskog sistema sastaviienog od
elektrodistributivne mreze i sistema daljinskog grejanja iz toplane. Elektrodistributivna mreza je
modelovana kao monofazna, sa 4 Cvora i jednim prikljucenim distribuiranim generatorom. Sistem
daljinskog grejanja je hidrotermicki sistem kruzne strukture sa dve cevi (napojnom i povrathom), 2
potro$aca i 1 toplotnim izvorom (toplana). Dva energetska sektora povezana su preko kogeneracionog
postrojenja za proizvodnju elektriéne i toplotne energije (Combined Heat & Power - CHP). Simulacije sa
razli¢itim vezivnim komponentama (CHP, toplotne pumpe, cirkulacione pumpe) uporedene su i
verifikovane u IPSA. Nakon toga, komunikaciona mreZa integrisanog energetskog sistema modelovana
je u programu Network Simulator 3 (NS-3 version 3.30.1). Komunikaciona mreZa je zashovana na tehnici
usmeravanja Multiprotocol Label Switching (MPLS). Topologija ove komunikacione mreze je sastavijena
od 9 terminala, 4 prekidaca i jednog kontrolnog centra. Svi kanali su bazirani na protokolu Carrier Sense
Multiple Access (CSMA). Kombinovana analiza energetskog i komunikacionog sistema je sprovedena u
cilju ispitivanja efekata uzrokovanih gubitkom i kaSnjenjem u prenosu podataka.

Kljuéne re€i: kogeneraciono postrojenje; komunikacioni sistem; multi-energetski sistem; Multjprotocol
Label Switching (MPLS); gubitak i kaSnjenje u porenosu podataka, estimacija stanja.
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Activation Time Dependent Magnetization of the
Fe/BaTiO3 System with Varying Constituent Mass
Ratios

Aleksandra Kalezi¢ GliSovi¢!, Nemanja Stojanovi¢'*, Aco Janicijevi¢?
and Aleksa Marici¢!

1University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia
Joint Laboratory for Advanced Materials of SASA, Section for Amorphous Materials

2 University of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia
* Corresponding author: nemanja.edu@yahoo.com

Abstract: Powdery mixtures of Fe and BaTiOs with mass ratios of 10% Fe, 20% Fe, 30% Fe,
50% Fe, 60% Fe and 70% Fe were activated in a planetary ball mill for times ranging from 30
min to 300 min. Activated powders were pressed, then sintered for 2 h at 1200 °C. Depending
on the activation time, the system changes its chemical composition. It has been experimentally
observed that the magnetization of sintered samples rises with the increase of iron in the initial
powders. For each sample, two measurements of the magnetization dependency on the
activation time were made: the first measurement at room temperature and the second
measurement after the heating to Curie temperature and subsequent cooling in the applied
magnetic field of 50 kA m-1. The most pronounced increase of mass magnetization before and
after the thermal treatment shows the sample with minimal content of iron (10%), with the
magnetization of 2.78 Am2kg-! (compared to 1.10 A m2 kg-' at room temperature) which is a net
increase of ~152.7%. Further increase of the activation time of initial powders leads to a decrease
of magnetization of all sintered samples.

Keywords: barium titanate; iron doping; thermomagnetic properties; mechanochemical
activation; sintering.

3aBucHocTt marHetusaumje Fe/BaTiOs cuctema
NPOMEHILUBOI MaCeHOr CagpKaja KOHCTUTYeHaTa of
BpPeMeHa aKTUBMpatba

Peaume: Cmewe npaxosa Fe u BaTiOs maceHux ogHoca 10% Fe, 20% Fe, 30% Fe, 50% Fe,
60% Fe 1 70% Fe aktuBupaHe Cy y nnaHeTapHOM MIWHY Y BPEMEHCKUM WHTepeanuma of 30
min go 300 min. AKTUBMpPaHW NPaxoBy Cy NPECOBaHM 1 3aTUM CUHTEPOBaHM 2 h Ha TemnepaTtypu
og 1200 °C. Y 3aBMCHOCTM O BPEMEHA aKTUBMpaa, CUCTEM MeHa CBOj XEMWJCKM cacTas.
EkcnepumeHTanHo je yTepheHo fa MarHeTu3almja CMHTEPOBaHKX y3opaka pacTe ca noseharem
cagpxaja rBoxfa y monmasHuM npaxoBuma. 3a CBakuM y30paK M3BpLUEHA Cy ABa Mepea

69


mailto:nemanja.edu@yahoo.com

Engineering Education and Practice TIE 2020

3aBWCHOCTU MarHeTu3aLuje og BpeMeHa akTuBMpara: NPBO Meper-e Ha COBHOj TemnepaTypu 1
OpYro Mepere HaKOH 3arpeBara [0 Kupwjese TemnepaTtype W HakHagHor xnahewa Y
npuMerseHoM MarHeTHoM nosby of 50 kA m'. Hajsehy pasnuky y nosehawy MaceHe
MarHeTu3auuje npe W HakoH TOMIOTHOT TPETMaHa Mokasyje y30pak ca HajMarbuM cagpkajem
rBoxha (10%), ca marHeTu3aumjom og 2,78 A m2 kg! (y ogHocy Ha 1,10 A m2 kg-' Ha coBHoj
TeMnepatypu), WTo je ykynHo noeehare of ~152,7%. [arse nosehare BpemeHa akTusupara
nonasHuX Npaxosa JOBOAMN O CMakera MarHeTnsaumje Koa CBUX CUHTEPOBaHWUX y3opaka.

KrbyuHe peun: Gapujym-TuTaHaT, [onuparse TBOXNEM; TepMoMarHeTHa CBOJCTBa;
MEXaHOXeMWUjCKO aKTUBMpatLE; CUHTEPOBAHSE.
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The Application of Microalloyed Alumo-Silicate
Ceramics, as a Multifunctional Agent for
Distilled Water Passivation and H20:
Aqueous Solution Decomposition

Jelena M. Purenovi¢", Marjan S. Randelovi¢?, Milovan M. Purenovi¢ , and
Michele Guida®
"University of Kragujevac, Faculty of Technical Sciences, Department of Physics and
Materials, Cagak, Serbia
2 University of Ni§, Faculty of Mathematics and Sciences, Department of Chemistry, Serbia

3 University of Salerno, Faculty of Electrical Engineering and Applied Mathematics, Department
of Computer Engineering, Fisciano, Italy

* Corresponding author: jelena.purenovic@ftn.kg.ac.rs

Abstract: Modified porous alumo-silicate ceramics, alloyed with manganese and microalloyed
with aluminum, belongs to modern multifunctional ceramic materials. Microalloyed element
represents the corresponding nano-phases layered at the grain boundaries that act as functional
groups in different valent manganese states. Significant electrochemical and electrophysical
activity of this structurally modified material makes it an excellent agent for decomposition of
H20: via spontaneous redox processes, providing active oxygen and hydrogen and small local
changes in pH value. This unique material with amorphous-crystalline structure can be used in
technological processes of removing large concentrations of organic phase from waste water.
All of these changes are reflected in the change of redox water potential, which plays a very
important role in the use of drinking water.

Keywords: ceramics; microalloying; water passivation; decomposition; redox processes

MpumMeHa MUKponerupaHe anymo-CUnNMKaTHe
Kepammke kKao MynTM(YHKLIMOHANHOTr CPeAcTBa
3a nacvBauujy aectunoBaHe Boae U
pa3narate BogeHor pacteopa H20

Pesnme: MogudukoBaHa noposHa anymo-CUNMKaTHA Kepamuka, ferMpaHa MaHraHom U
MWKpoOrerMpaHa anyMmuHujyMom, npunaja CaBpeMeHUM MyMTUEYHKLMOHANHAM KepamuyuKim
maTtepujanuma. Mukponerupasu enemeHT npesctasrba oaroBapajyhe HaHoase HacnojeHe Ha
rpaHuLama 3pHa koje enyjy kao (PyHKLMOHanHe rpyne y pasnuyuTUM BaneHTHUM CTamwima
MaHraHa. 3HauajHa enekTpoXemujcka W enekTpoduanyKa aKTUBHOCT OBOT  CTPYKTYPHO
MOAMMUKOBAHOT MaTepujana YMHW ra OLIMYHUM CpeacTBOM 3a pasnarawe Hz202 cnoHTaHum
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penokc npouecuma, 06e36ehyjyhn akTMBHM KMCEOHWK 1 BOJOHWK U Marne fiokanHe npomeHe pH
BpeaHocTu. OBaj jeaMHCTBEHM MaTepujan aMopdHO-KPUCTanHe CTPYKTYPe MOXe Ce KOPUCTUTK
y TEXHOIOLLKMM NpoLecuMa YKnarbarba BENIMKNX KOHLEHTpaLuMja opraHcke hase U3 oTnagHux
Boga. CBe OBe NpoMeHe Ornedajy ce y NpOMEHW pedoke noTeHumjana Boge, Koju MMa Beoma
BaXHy yrory y kopuwhetby Boge 3a nuhe.

KrbyuHe peum: kepamuka; MAKpONer1patLe; nacvsnusaumja Boae, pasnarare, Pefoke
npoLecu.
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Evaluation of Energy Performance of School Building

Snezana Dragi¢evi¢', Brankica Suti¢, and Milan Marjanovi¢
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* Corresponding author: snezana.dragicevic@ftn.kg.ac.rs

Abstract: Buildings play a major role in total annual energy used worldwide. There are a lot of
important factors that have an influence on building energy consumption: climate, building
envelope and energy services systems, operation and maintenance, indoor comfort conditions
and occupants’ behaviour. The aim of this paper is to describe the current condition of the school
building in order to identify whether there are suitable conditions for energy rehabilitation of the
building. The analysis performed showed that there is a significant potential for building energy
rehabilitation. The effect of energy efficiency measures on reducing the building energy demand
was analysed. Results shows that the annual heating energy consumption of the simulated
building could be reduced by up to 50 %. By being more energy efficient, schools can help
prevent greenhouse gas emissions and improve the students’ learning environment. Also, it
should be mentioned that improving the energy efficiency of the school can serve as a key
learning tool for students in terms of science and environment and social responsibility.

Keywords: energy performance; school building; energy saving measures; energy efficiency;
energy improvements.

EBaynauuja eHepreTckux nepcpopmMaHcy LIKOSICKOr objekTa

Pe3ume: 3rpage npencrasrbajy Hajpehe nojeamHavHe noTpoLLaye eHepruje u umajy 3HadvajHy
ynory y yKynHoj roauLLik0j NOTPOLLKM EHEpPrije Koja Ce KOpUCTM WUPOM cBeTa. [ocTojW BENuKK
Opoj napameTapa Koju yTu4y Ha NOTPOLHY TOMMOTHE eHeprije y 3rpajama Of KOjux cy
HajBaXHMWjW: KNMMATCKX NapameTpW, TepMUYKM MapameTepy TOMMOTHOr OMOTaya, pagHu
napameTpy cucTemMa 3a rpejare, YHyTpalawy napameTpu TOMMOTHOr komdopa kao u
MoHaLLaHe KOPUCHMKA 3rpage. Y OBOM pafly aHanmaupaHo je TPEHYTHO CTake LWKOMCKor objekTa
Ha OCHOBY KOra je 3aKrby4YeHO Aja NOCTOjU 3Ha4ajaH NoTeHUMjas 3a CMatbetbe YKYMHe NOTPOLLHE
eHepruje. HakoH feduHncarsa Mepa 3a yHanpeherwe eHepreTCKuxX kKapakTepucTuka eneMeHara
TONMOTHOr OMOTaya 3rpaje, W3BpLUEHA je cuMyrauuja MNOTPOLHE TOMMOTHE eHepruje.
Pesyntat ucnutuearwa nokasyjy 4a ce HakoH MpUMeHe Mepa 3a yHanpefewe eHepreTcke
edmkacHocTH objekTa roguiikba MOTPOLWHA EHEpruje 3a rpejakbe LUKONE MOXe CMakbuTh [0
50%. Moborbwarem eHepreTcke eguKacHOCTM LUKOMCKOT ODjeKTa AMPEKTHO Ce yThye Ha
npujaTHWjW 1 KBaNUTETHWjWM BopaBaK Y LUKOMNK, LYW XKUBOTHU BEK 3rpafie kao W Ha CMarere
emMucUje LUTETHUX racoBa, Na TakBW LUKONCKU 0BjekTW npeacTaBrbajy npumepe Jobpe npakce
YUYEHULMMA Y NOrNeay Hayke, XUBOTHE CPEAMHE U APYLUTBEHE OATOBOPHOCTY.

KrbyuHe peum: eHepretcke nepdopmaHue; LIKOMCKM objekaT; Mepe 3a ywTedy eHepruje;
eHepreTcka euKacHoOCT.
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Programming of an Industrial Robot and Optimization
of its Path Using the PSO Algorithm

Zvonko Petrovi¢’, Vladeta Jevremovi¢ and Slobodan Aleksandrov
Academy of professional studies “Sumadija’, Trstenik, Serbia
*Corresponding author: zvonko.petrovic@vtmsts.edu.rs

Abstract: Modern technical systems must meet the high technical and technological
requirements that the market offers today. The introduction of robot systems into the production
process is produced from the basic steps to increase the flexibility and productivity of the
technological system. The paper uses the program RobotStudio for programming the movement
of robots and the Particle swarm optimization (PSO) algorithm for optimizing the path of
movement of the robot. The aim of this paper is to obtain optimal values of the rotation angles of
the robot segments so that the trajectory of the robot is minimal.

Keywords: industrial robot; path optimization; PSO algorithm.

Mporpamupare UHAycTPUjcKor poboTa u
onTumu3aumja nytawe nomohy PSO anroputma

Pe3ume: CaBpeMeHM TEXHUYKM CUCTEMW MOPajy UCTyHaBaTH BUCOKE TEXHUYKE U TEXHOMOLLKE
3axTeBe KOje TPXWLWTE AaHac Hyau. YBohewe poboTCKWMX cMCTeMa Yy MPOW3BOLHW MpoLec
npefcTaeiba jedaH Of OCHOBHMX Kopaka Yy uurby mnoBehawa dnekcnbunHoct u
NPOAYKTUBHOCTM TEXHOMOLLKOr cucTeMa. Y pagy ce kopuctu nporpam RobotStudio 3a
nporpammpatse Kpetawa poboTa 1 anroputam 3a onTumusauujy poja vectuua (PSO) y cepxy
KOHTpOne nyTawe KpeTata pobota. Liurb oBor paga je fobujare ONTUMAmHUX BPELHOCTU
yrnoBa potauuje enosa poboTa y3 MUHUMAMHY NyTaky KpeTakba.

KrbyuHe peun:; nHpycTpujcku poboT; ontummsauuja nytamwe; PSO anroputam

lMpeBoa Ha cpncku jesuk: Jiuguja Manyposuh
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Design and Simulation of Electro-Pneumatic
Motion Control System

Vojislav Vuji¢i¢!", SneZana Dragicevi¢!, Dragana Ocokolji¢?, Ivan Milicevi¢ !
and Marko Popovi¢!
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 Mechanical Traffic School, Cagak, Serbia
* Corresponding author: vojislav.vujicic@ftn.kg.ac.rs

Abstract: Teaching of technical subjects is an extremely complicate and complex process and
it is demand on logical thinking and imagination. Use of computer simulation in education is
growing rapidly and has become a major trend in technical education. Design of the educational
setting for electro-pneumatic control of the movement of the sheet bending machine is presented
in this paper. After designing, the educational set is built with real electrical and pneumatic
components in laboratory conditions. The paper also discusses the simulated design of
pneumatic systems with FluidSIM software. The outcomes of the simulation show that the
pneumatic system parameters can serve adequately.

Keywords: design; simulation; electro-pneumatic; FluidSim; educational set.

MpojekToBawe U cUMynauuja enekTpo-nHeyMaTckor
cucTeMa 3a ynpaBrbame KpeTameM

Pe3ume: VayyaBare TEXHUYKMX MpeaMeTa je BEOMA KOMMEeKCaH W KOMMMKOBAH NpoLec 1
3axTeBa CMOCOBHOCT NOrMYKor Muwrbewa W ynotpeby MmawTe. [puMeHa payyHapCKWX
cumynauumja y obpasoBary yOp3aHO ce pasBuja M MocTana je rMaBHU TPEHA TEXHUYKOT
obpasoBata. [lpojekToBae 00pa3oBHE MOCTaBKE 3a EMEKTPO-MHEYMATCKO YNpaBrbake
KpeTareM MalLHe 3a CaBujarbe NIMMa MpefcTaBrbeH je y 0BOM pafy. HakoH npojekToBatsa,
06pa30BHM CET je HaNpaBIbeH Ca MHOYCTPUCKAM ENEKTPUYHAM W MTHEYMAaTCKUM KOMMOHEHTama
y nabopaTopujckiuM ycrnoBuMa. Y pagy ce Takof)e roBopy 0 CUMynaumju NHeyMaTCckux cuctema
ca coteepom FluidSIM. Pesyntat cumynauuje nokasyjy [a ce napameTpu NHeymaTckor
cucTeMa Mory afekBaTHO 0gabpaTti MpUMEHOM CUMYTaLMOHUX Nporpama.

Krby4He peun: npojekToBarse; cumynavuja; enektpo-nHeymatuka; FluidSIM; egykaTtusHa
nocraska.
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Training and Development of Mechatronics and
Micro- and Nanosystems Technology in
Technical University of Gabrovo Bulgaria

Stefan Kartunov'*
1 Technical University of Gabrovo, Bulgaria

*Corresponding author; skartunov@abv.bg

Abstract: The aim of the study is training and research work in mechatronics and micro- and
nanotechnology. A resolution to this question was presented at the present at the TU of Gabrovo,
BG. The paper discusses the curriculum and educational program in Bachelor's degree and
Master's degree in Mechatronics. Special attention is given to the educational and
methodological materials on micro- and nanotechnology and the training opportunities for
graduates. There are also major R & D- topics in this area and works for the habilitation of
teachers. The training and development period covers the last 10-12 years (2009-2020).

Keywords: Mechatronic, Micro- and Nanosystems.

OObyka 1 pa3Boj MexaTpOHUKe 1 TeXHONOrnja
MMUKPO- U HAHOCUCTEMA Ha TEXHMYKOM YHMBEP3UTETY
y Fabposy, byrapcka

Peaume: Lurb paga je ofyka u ucTpaxuBauku pag y obnactm MexaTpoHWKe U MUKPO- U
HaHOTexHororvja. JegHo Of pelerwa y Be3u ca OBOM TEMOM MpPEeACTaBibeHO je Kpo3
npeseHTaunjy Ha TexHudkoMm YHuBepauteTy y [abposy, byrapcka. Y pagy ce pasmatpa
HaCTaBHM NnaH 1 nporpam obpasoBatba Ha AWUMIOMCKAM W MacTep CTyAMjaMa MexaTpOHMKE.
MocebHa naxta noceeheHa je 06pa3oBHUM M METOLOSOLIKM MaTepujanima y OKBUpY MUKPO-
1 HaHOTeXHoMoruja, kao 1 moryhHocTMa 3a 0byky aunnomaua. Takohe he y pagy 6uth peun o
3HaYajHUM MCTPaXMBAYKO-PaA3BOjHAM TEMaMa Yy OBOj 0OnacTi M akTMBHOCTMMA Koje MMajy 3a
Unrb xabunutaumjy HactasHuka. Mepuog obyke u pa3soja obyxeata nocnegtux 10-12 roguHa
(2009-2020.).

Kn:que peyn: mexaTpoHuka, MUKpPO- U HAHO-CUCTEMN

lMpeBog Ha cprcku jesuk: Jinauja Manyposuh.
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Simulations of Temperatures in the Cutting Zone and
Cutting Forces

Jelena Barali¢!", Nedeljko Duci¢', and Aleksandra Staki¢ 12
" University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
2 PhD student at the Faculty of Mechanical Engineering, University of Belgrade, Serbia
*Corresponding author: jelena.baralic@ftn.kg.ac.rs

Abstract: Today, simulations are increasingly used in education and training (in mechanical
engineering, medicine, army, etc.). They can be successfully used for the education of pupils
and students at all levels of education, as well as for all ages. The use of this approach enables
the understanding of complex processes and the development of skills in various disciplines
without the use of expensive equipment or the implementation of time-consuming or dangerous
experiments. This paper describes the application of simulations in order to better understand
the cutting process, ie, the influence of individual cutting parameters on temperatures and cutting
forces. The simulations were realized in the AdvantEdge software package. 2D simulations of
turning machining were performed. In the first three simulations the feed f was varied, while in
the next three simulations the cutting speed v was varied. The change in temperature in the
cutting zone and cutting forces, depending on the feed f and the cutting speed v is analyzed. The
results of the simulations are in accordance with theoretical and experimental data. Simulations
of machining with a larger feed and higher values of the cutting speed show higher values of the
temperature in the cutting zone and the cutting forces.

Keywords: simulation; temperature; cutting forces.

Cumynaumje Temnepatypa y 30HM pe3atba M oTnopa
pesamwa

Peaume: Cumynaumije ce aaHac cee BuLLE KopucTe y 06pa3oBatby M 00yLy (Y MaLLMHCTBY, MEAULIMHM,
BOjcLM 1 c1.). Mory ce ycrewHo KoprUCTUTY 3a efykaLujy Y4eHnka 1 cTyaeHaTa Ha CBUM HMBOMMA
obpa3oBatba, kao 1 3a cse yapacte. Cumyraumje Mory nomohu y pasymeBarby HEKUX CIIOKEHNX
npoueca, 6e3 kopuwherwa ckyne onpeme WM peanu3auuje BPEMEHCKA OYrX WM OmacHuX
eKcrepumeHaTa. Y OBOM pagy je OnucaHa MpyvMeHa cuMynaumia y uuiby 6orber pasymeBarsa
npoLieca pesatba, OAHOCHO, YTULiaja Nojea HUX pexmMa pesatba Ha TEMMEPATYPE W OTNOpE pe3atba.
Cumynauuje cy peanusosaHe y nporpamckom nakety AdvantEdge. PafeHe cy 2D cumynaumje
obpage Ha cTpyry. Y npse Tpu cuMynaLivje BapupaH je kopak s, oK je y crieaehe Tpu cumynauuje
BapupaHa Op3vHa pesatba, V. AHanuavpaHa je mpoMeHa TemnepaType M OTropa pesatsa y
3aBMCHOCTM Of kopaka s v Bp3vnHe pesarba v. Pesyntat cumynaumja cy y cknagy ca TEOpUCKUM
ekcnepumeHTaniuM nogauuma. Cumynaumje obpage ca BehuM kopakom 1 Behum BpegHOCTUMA
OpanHe pe3satba nokasyjy Behe BpegHOCTM TeMnepaType Y 30HM pe3arsa W 0Tropa pesarsa.

KrbyuHe peum: cumynauvja; TeMnepaTypa y 30HM pesatba; OTropu pesatba.
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Load Analysis for the Design of Cutting Teeth for
Bucket Chain Excavators

Marko Popovi¢ *, Ivan Mili¢evi¢ ', Goran Markovi¢ 2, Milan Marjanovi¢ ' and Vojislav Vuji¢i¢ *
! University of Kragujevac, Faculty of Technical Sciences, Cadak, Serbia
2 University of Kragujevac, Faculty of Mechanical and Civil Engineering, Kraljevo, Serbia
* corresponding author e-mail: marko.popovic@ftn.kg.ac.rs

Abstract: This paper presents an approach to facilitating the design of cutting teeth for bucket
chain excavators. The approach combines the theoretical load model and the laboratory
determination of the static load capacity of the bucket tooth. Engineering analysis using the FEM
was applied in testing the presented approach in the course of development of modular cutting
elements for the bucket chain excavator.

Keywords: design, cutting teeth, force, load, FEM, bucket chain excavator.

AHanusa cunay npouecy KOHCTpyMcarba pe3Hux 3yba
3a barepe Begpuyape

Pe3ume: Y okBupy papa npukasaH je npoLec KoHCTpyWcarba pesHux 3yba 3a barep Beapuyap.
Y 0CHOBM, NpWKa3aHu NpUCTyn koMBUHyje Teopujcku mogen onTepehera u nabopaTopujcko
ofpehuBame cTaTuike HOCMBOCTH pesHor 3yba. Takofje, 3a HAaMOHCKY aHanuay NpuMetrseHa je
MeToAa KOHaYHUX enemeHata, Ynjy pesynratu cy BepudukoBaHM Ha OCHOBY nabopaTopujckor
ncnuTuBara. PaseujeHn Mogen npeacTaBrba OCHOBY 3a [arbv Pa3Boj PE3HNX enemeHata ko
Darepa KOHTMHyanHoOr [ejcTBa, KOf Kojux je BeoMa TEWKO M MPUAMYHO CKYNO peanuaoBaty
WUCTIMTMBAMA Y PafHUM YCMOBKMA.

KrbyuHe peun; koHCTpyucarse, pe3Hu 3ybu, cune, ontepeherse, MKE, Garep Begpuyap.
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Cumnosujym: THO - HacmasHUYyu 3a HacCMasHukKe TIE 2020

Self-Evaluation in the Field "Teaching and Learning”
in Teaching of Elective Courses

Katarina Dunji¢-Mandi¢'*, and Ivan Ruzi¢i¢',
1Gimnazija (Grammar school), Cacak, Serbia
* Corresponding author: dunjicmandic@gmail.com

Abstract: This work features the results of the school self-evaluation in the key field ,Teaching
and learning* conducted in Gimnazija in Cagak in June 2019. The methodology of self-evaluation
was applied according to the Rule book on quality standards of the institution. 233 interviewed
students evaluated the work of 9 teachers in 4 elective courses: Language, media, culture,
Individual, group and society, Art and design and Education for sustainable development, and
for both the students and the teachers it was the first contact with the courses. The results show
that in the teaching of the elective courses there are the indicators present (level 3), which
describe the five quality standards of the institution in the field Teaching and learning. The
students evaluate differently the teachers of different subjects.

Keywords: self-evaluation, teaching and learning, elective courses.

CamoBpepHoBawe obnactu ,HactaBa u yyewe“
y HacTtaBu 360pHUX Nporpama

Pesume: Pap npukasyje pesyntate CamoBpedHOBakba paja LUKOME Yy KibyyHoj obractu
,HactaBa n yuewe" cnposegeHor y umHaswju y Yauky y jyHy 2019.r. MpumeteHa je
MeTofonorMja camoBpeaHoBara Ha OCHOBY [paBWnHMKa O CTaHgapauma KeanuTeta paga
ycTaHoBe. McnuTaHo je 233 yyeHuka koju cy mpouewuBanv pag 9 HacTaBHuka y 4 n3bopHa
nporpama: Jeauk, mMeguiu 1 kyntypa, MojegwHal rpyna v ApywTBO, YMETHOCT W AW3ajH,
O6pa3oBatbe 3a OAPXMBM Pa3Boj, ca kojuma ce 1 jeaHu u gpyrv cycpehy npau nyT. PesynTaty
nokasyjy Aa Cy y HacTasu u30opHUX nporpama y Behoj Mepy NpUCYyTHWU nokasaTerbu (HUBo 3)
Koju onmcyjy neT cTaHpapha KeanuteTa paga ycraHoBe y 0bnactu HactaBa v yuere. YueHuum
pasnnumMTO OLeHbYjy HACTABHWKE PasnuunTUX NpeameTa.

Kn:que peun: camoBpeHOBak€, HaCTaBa U y4ere, M360pHVI nporpamu.
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The Use of ICT Tools for Teaching at a Distance

Jelena Teofilovi¢™ and Vera Isailovié
Primary School “Stevan Colovi¢”, Arilje, Serbia
* Corresponding author: jelenateofilovic80@gmail.com

Abstract: With the appearance of new technologies in the teaching process, numerous changes have
been imposed. Modern teaching cannot be imagined without the use of ICT tools in order to interest,
motivate and encourage students to acquire new knowledge. In the process of distance teaching, the
teacher's skills came to the fore, as well as his improvement in the use of multimedia teaching. Internet
and ICT tools are necessary in the exchange and adoption of new knowledge and skills. Based on the
direct experience of teachers-practitioners, the paper presents ICT tools used in teaching during a
pandemic.

Keywords: ICT tools; internet classroom; online environment; modern teaching; multimedia
teaching.

Ynotpeb6a KT anarta y HactaBu Ha AarbuHy

Pe3ume: [NojaBoM HOBMX TEXHOMOMMja Y HACTABHOM MPOLIECY Cy Ce HameTHyne GpojHe mpoMeHe.
CaBpemeHa HacTaBa ce He Moxe 3amucnntin 6e3 ynotpebe UKT anata kako 61 ce yyeHuLm LWTo
BLLIE 3aMHTEPECOBaMW, MOTUBICAIN U MOACTAKIW HA YCBajake HOBUX 3Hakba. Y NpoLiecy HacTase
Ha farbuHy 4o u3paxaja je AOLLINO HaCTaBHUKOBO yMeNe, Kao W HEeroBo ycaBpLUaBatse Y Kopuiuherby
MynTumeamjante Hactase. WHTepHeT n VKT anaTi cy HeOnXodHu y pasMeHm M yCBajarby HOBMX
3Hawa W BelTWHa. Y pafy Cy, Ha OCHOBY HEMOCPEAHOr MCKYCTBA HaCTaBHUKa-MpakTdapa,
npukasaHu VIKT anatu kopuwihenm y HacTasm y TOKy naHaemue.

Kl'by‘-IHe peuun: WKT anatu; MHTEPHET y4YnOoHMLa, OHﬂajH OKpYXeH€e,; CaBpeMeHa HacTaBa,
MynTmme,quanHa HacTaBa.
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Enrollment of Students in High Schools
During the Epidemic COVID 19

Miloratka Simeunovi¢
Technical School, Ivanjica, Serbia
Primary school “Milinko Kus$i¢”, Ivanjica, Serbia
E-mail: milasim@neobee.net

Abstract: This paper presents a research that aimed to determine the distribution of students in high
schools during the COVID 19 pandemic, depending on the expressed wish list. There were 236
students from two primary schools in the research group. The data were obtained from the Technical
website of the Ministry of Education. The results of this research provide significant data to secondary
schools for further planning of student enroliment and other necessary activities that should support
the process of integrating educational profiles into secondary vocational education.

Keywords: student; enrolment; high school; educational profile.

Ynuc yyeHuka y cpeftbe WKone
3a Bpeme enupaemuje Covid 19

Pe3nme: Y 0BOM pajy je Npe3eHToBaHO UCTpaxuBae Koje je MMano 3a Uurb fa YTBpaM Kaksa je
pacrnofiena yyeHuka y cpefre Lukore 3a Bpeme naHgemuje Covid 19 y 3aBUCHOCTM of MckasaHe
nvcTe xerba. Y rpynu 3a uctpaxuearse 6uno je 236 yyeHuka 3 gse OCHOBHe Lukorne. Mogaum cy
nobujenm ca TexHuukor cajta MuHucTapcTBa npocseTe. Pesyntat 0BOr UCTpaxwvBakba Aajy
3HauyajHe noJaTtke CpedrUM LUKoNaMa 3a [arbe nnaHupatbe Ynuca yYeHuka 1 apyrux HeONXO4HWUX
aKTUBHOCTM Koje Tpeba fa noapie npowec UHTerpauuje 06pasoBHIUX npoduna y cpeatbe CTPYYHO
06pa3oBHbE.

KrbyuHe peum: ynuc yueHuka; cpearbe Lkone; 06pasosHn Npodun.
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Online Teaching in the Younger Grades of
Primary School

Vesna Milivojevié!, Zanka Selakovi¢"",
Katarina Radosavljevi¢? and Zorica Vukajlovi¢2
1 Primary school “Stevan Colovi¢”, Arilje, Serbia
2Primary school “Veljko DugoSevi¢”, Belgrade, Serbia
* Corresponding author: zanka.selakovic@gmail.com

Abstract: Global problems in the world caused by the KOVID-19 virus pandemic have shifted
the teaching process from classrooms to the online environment. This paper will present the
organization of teaching in the younger grades of primary school using a video conferencing
platform. The quality of online teaching largely depends on the technical equipment of teachers
and students, digital competencies of teachers and the provision of parental support. The aim of
this paper is to encourage the highest quality digital involvement of teachers through the use of
video conferencing technology in the teaching process.

Keywords: online teaching, teacher, student, parents.

OxnajH HacTaBa y mnaljum paspeauma
OCHOBHe LLKOne

Pe3ume: MMobanHu npobnemu y ceeTy n3a3saHu naHgemmjom supyca KOVID-19, uamectunn cy
HacTaBHW MPOLIEC M3 YYMOHWLA Yy OHMajH OKpyxere. Y oBoM pagy he 6ut npukasaHa
opraHusauuja HactaBe y MnmafjuMm paspeguma OCHOBHe Lukore ynoTpeGom BuUaeo
KoH(epeHLpjcke nnatdopme. KBanuTeT OHNajH HacTaBe Y BENUKOj MEPU 3aBUCK Of TEXHUYKE
ONMPEMIbEHOCTM HACTaBHMKA W YYeHUKa, OUMUTarHUX KOMMETEHUMja HAaCTaBHUKA W Mpyxaa
nogpluke poauTterba. Lnrb paga je 4a ce noacTakHe LWTO KBaNUTETHUjA AUTMTamNHa YKIbY4YEHOCT
yunTerba kpo3 ynotpedy Buaeo koHepeHLmjcke TEXHONOrMje y HaCTaBHOM MPOLIECy.

Kn:que peuun: OHI'IajH HacTaBa, HaCTaBHWK; Y4EHUK; POAUTESDb.
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Digital Games as a Way of Learning Programming

Vesna Buji¢
Graduated master student at the Faculty of Technical Sciences Cacak,
University of Kragujevac, Serbia
E-mail: vekaa.vb@gmail.com

Abstract: Programming itself is abstract and difficult, especially for elementary school beginners
where textual programming languages are used during "classical" programming learning, which
leads to syntax problems and further reduces student motivation. Accordingly, it is necessary to
find new ways of adopting materials that will bring programming closer to students by connecting
them with their interests. Digital games are an integral part of children's daily lives, and their
inclusion in the teaching process keeps students' attention and raises their interest in learning
the material. The paper provides an overview of the literature on the topic of learning
programming based on digital games. The research was conducted on a sample of 26 papers
taken from 9 repositories and electronic databases, which were analyzed to show the impact of
digital games on the adoption of basic programming concepts. The results show an increase in
the number of papers in recent years as a result of growing interest in this area, which confirms
the positive impact of using digital games when learning programming.

Key words: digital games; programming; education; learning

[OurutanHe urpe Kao Ha4uMH y4Yerwa nporpammuparsa

Peaume: lMporpamuparse je camo no cebu ancTpakTHO M Telko, NocebHO 3a MOYETHUKE Y
OCHOBHOj LUKOMW e Ce MPUINKOM KMacuYHOr" yyera nporpamuparsa KopucTe TeKCTyamHu
nporpamMckv jeauuu, WTo BoaM A0 npobnema ycBajawa CUHTaKCe W A0OATHO CMarbyje
MOTMBaLMjy y4eHuka. CxopHo ToMe, NoTpebHO je NpoHahy HOBE HauMHe YCBajatba rpaamBa Koju
he mpubnmknTu Nporpammparse yyeHuuuma nosesyjyiin ra ca HUXOBUM WHTEPECOBarbUMA.
[urutanHe urpe cy cactaBHu A€0 A€uMje CBAKOAHEBHWLE, @ YKIbyYMBAHEM HUX Y HACTABHN
npoLec 3agpxaBa Ce NaxHa YYeHUKa 1 NMOAMKE HUXOBO MHTEPECOBAHLE 3a YCBajatbe rpaamBea.
Y papy je npukasaH nperneg nuTepatype koja 3a TeMy UMa ydyere nporpamuparsa 6asmpaqor
Ha AUrMTanHuM urpama. ictpaxuearbe je cnpoBeeHo Ha y30pKy of 26 pafosa npeyseTux u3 9
penosnTopujyma 1 enexkTpoHckux 6asa nogataka, Koju Cy aHanusupaHu kako 61 ce npukasao
yTUUaj OWMWTanHUX urapa Ha ycBajake OCHOBHMX KOHLenata mporpamuparsa. Pesyntatw
nokasyjy mopact Opoja pagoBa Yy NOCneAwuM rogMHama Kao nocnepuuy cee Beher
WHTEpecoBakba 3a 0By 06nacT, WTo NoTephyje NosuT1BaH yTuULaj Kopulwherba aurutanHux urapa
NPUIKMKOM Y4era nporpammparba.

KrbyuHe peuu: aurvTante urpe; nporpamuparse; 06pasoBatse; yuete
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