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PREFACE

Fifth International Scientific Conference “Innovative STEM Education” (STEMedu-2023) is
an interdisciplinary forum that for the fifth year in a row will present scientific developments,
projects and innovations in the STEM scientific framework, which by 2022 has received its natural
extension: STEM/STEAM (Science Technology Engineering Arts Math). Realizing that
combination of WEB 3.0/4.0 functionalities with modern educational technologies and platforms
used by schools, universities and scientific institutions for knowledge sharing, shape the future of
Education 4.0, the forum organizers put an emphasis on innovation and technology-enhanced
learning in mathematics, life sciences, art, engineering, and digital humanities. Digital accessibility
as theory and practice is traditional focus of the conference.
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T[IPE/ITOBOP

Ilera wmexnaynaponna HaydHa KoHgepenuus ,WHoBatuBHo STEM o0pa3oBanue
(STEMedu-2023) e unTepaucuMILIMHAPEH (OPYM, KOWTO 3a IeTa MOopeHa TOJAWHA ¢ MPEeJACTaBU
Hay4YHU pa3pabOTKH, MPOCKTH U WHOBAIMK B HaydHara pamka STEM, kosto kbM 2022 r. momy4du
cBoeto ectectBeHo pazmupenue: STEM/STEAM (Science Technology Engineering Arts Math).
Karo ocwk3naBa, ue cpyeranuero Ha ¢yHkunoHaaHocture Ha WEB 3.0 u WEB 4.0 csc
CbBPEMEHHUTE 00pa30BATEIHH TEXHOJIOTHH U TUIAT(OPMH, OI3BaHU OT YUMIIUINA, YHUBEPCUTETH U
HAyYHM MHCTUTYLUH 32 CHOJENIsSHE Ha 3HaHHe yepTadr Opaemiero Ha Ob6pasosanue 4.0, popymsT,
KOWTO IIIe ce MpOoBeJe MEXAY 3 U 6 anpui MOCTaBsi aKUEHT BbPXY MHOBALMUTE M TEXHOJOTUYHO
OTIOCPEICTBAHOTO OOyUYEHHE MO MaTeMaTHKa, HAyKH 3a JKUBOTA, M3KYCTBO, WHKCHEPHHU HAYKH H
IUTUTATHA XyMaHUTApUCTHKA. J{UTHTanHaTa JOCTHITHOCT KAaTO TEOPHS U MPAKTHKA € TPATUIIMOHEH
¢doxyc Ha KOHPEPECHIIHUATA.
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DIGITAL ASSESSMENT IN HIGHER EDUCATION — A
HEADACHE OR A CURE FOR STE(A)M TEACHERS?

Gabriela Grosseck

West University of Timisoara, Romania

gabriela.grosseck@e-uvt.ro

Abstract: Digital assessment (DA) has become increasingly prevalent in higher
education due to the emergence of digital technologies. In this presentation, we examine
the benefits and challenges of digital assessment in STE(A)M subjects. On one hand,
DA offers several advantages, such as improved efficiency, reduced costs, increased
flexibility, and enhanced student engagement. It also enables the integration of
multimedia elements, which can help assess practical skills. On the other hand, DA
poses several challenges, including technical difficulties, extensive preparation
requirements, concerns about academic integrity, and the risk of not accurately
measuring students, understanding of complex STE(A)M concepts. To address these
challenges, we propose the integration of generative artificial intelligence (Al) into
digital assessment practices. Generative Al automates the assessment creation process,
reduces human bias, and provides personalized feedback to students. Drawing on the
experiences of STE(A)M teachers who have used digital assessment in their teaching
practice, we explore these benefits and challenges, and highlight practices and
strategies for overcoming these challenges, including the use of generative Al. We
conclude that digital assessment, while offering significant benefits, is not a panacea for
all assessment challenges. Instead, it should be used strategically with other forms of
assessment, including generative Al, to provide a comprehensive evaluation of student
learning in STE(A)M subjects.

Keywords: Digital Assessment, Generative Artificial Intelligence, STEAM
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APPLICATIONS OF EMERGING DISRUPTIVE TECHNOLOGIES
TO FACILITATE DIGITAL ACCESSIBILITY

Lyuba Alboul

Materials and Engineering Research Institute, Sheffield, England

l.alboul@shu.ac.uk

Abstract: In this talk we present main features of a new type of Cyber-Physical-
Social ecosystem (CPSeS) and discuss how this system can change the way we interact
with each other and with the world. The system allows fusion of real (physical) and
virtual worlds interactively with cyber social spaces providing a unique experience of
exploring both worlds simultaneously.ySeveral applications of the CPSeS will be
considered, in particular, in education.


http://www.math.bas.bg/vt/stemedu/
mailto:l.alboul@shu.ac.uk

International Scientific Conference “Innovative STEM Education”, STEMedu-2023

Proceedings of selected abstracts, 2023, http://www.math.bas.bg/vt/stemedu/

LEARNING COMPUTATIONAL LOGIC THROUGH GEOMETRIC
REASONING

Gopal Tadepalli

Department of Computer Science and Engineering, College of Engineering - Anna University, India

gopal@annauniv.edu

Abstract: Computers control everyday things ranging from the heart
pacemakers to voice controlled devices that form an integral part of many appliances
used daily. Computer-related failures regularly cause disruption, damage and
occasionally death. Computational logic establishes the facts in a logical formalism. It
attempts to understand the nature of mathematical reasoning with a wide variety of
formalisms, techniques and technologies. Formal verification uses formal logic and
mathematics to prove the correctness of designs. This method is undoubtedly one of the
foundations that provide the maturity and agility to assimilate the future concepts,
languages, techniques and tools in computer science. The quest for simplification of
formal verification is never ending. This summary report advocates the use of geometry
to construct quick conclusions by the human mind that can be formally verified if
necessary. Logic and mathematics are two sister-disciplines. Logic provides for a
generic inference and reasoning. Logical principles and Logical inferences are vital in
constructing chains of reasoning for formal verification and proofs. The associated
notations are important in constructing higher abstractions to face the challenges of
rapidly increasing complexity. Arguably, the everyday things controlled by computers
need a simplification of this method at least for a typical human to arrive at a “Proof of
Concept”. Rapid advances in computer graphics provided the necessary thrust for
visual techniques as a means of communication between people and machines.
“Graphical User Interfaces [GUI] ” is a just the beginning. Geometric modelling refers
to the construction and manipulation of structures that represent the grounding of
claims towards formal verification. Humans are endowed with unique and special
ability to create, manipulate, rationalize and process highly elaborate structures of
language, mathematics and music. This sensitivity to abstract structure is already
present in a much simpler domain: the visual perception of regular geometric shapes
such as squares, rectangles, and parallelograms. Geometric reasoning is the use of
critical thinking, logical argument and spatial reasoning to solve problems and find
new relationships.

Geometry is at the core of understanding and reasoning about the form of
physical objects and spatial relations which have always been recognized to be crucial
to many applications in artificial intelligence and advanced reasoning systems. The
topics such as Tensors, Triangulation and “Graphical Processing Units” with
interactive interfaces to manipulate a reasonably complex physical system enables the
human to conclude on the outcome with a very high degree of assurance. Connected
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Devices and Connected People are no more the causes of concern. They are a part of
quick solutions with Geometric Reasoning. This report highlights the pros and cons of
the proposed method.
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COMPETENCY-BASED EDUCATION

Kalinka Kaloyanova

“St. Kliment Ohridski” University of Sofia, Bulgaria

kkaloyanova@fmi.uni-sofia.bg

OBYUYEHUE, OCHOBAHO HA KOMITETEHTHOCTH
(KOMITETEHTHOCTHU MOJIEJIM B OFYYEHUETO)

Kanunxa Kanosanosa

Cogpuiicku ynusepcumem ,, Ce. Knumenm Oxpuocku “, bvaeapus

Abstract: Recently, many international initiatives review professional
competencies. In the computing field, they address both academic programs and
industry expectations. As now the industry expects much more from graduates than just
knowledge, there is a need for a transformation from knowledge-based learning to
competency-based. This presentation emphasizes major aspects of competency concept
application in educational and professional development contexts.

Pestome: B nocreonume 200uHu  MHO20  MENCOVHAPOOHU — UHUYUATNUBU
pasenescoam npogecuonanrHume KomnemeHyuu. B odoracm na ungpopmamuxama me
3acsieam KaKmo axkaoemMudHume npocpamu, maka U OYaKEaAHUusma Ha UHOYCMPUAMA.
Toii kamo ceza UHOYCMPUAMA OYAKEA MHO20 NOGeye Om 3a8bpuiuiume, OMKOIKOMO
npocmo npudoOUmMU 3HAHUSA, UMA HYHCOA OM mpancgopmayus om oodyyeHue, 0CHOBAHO
Ha 3HAHUS, KbM OOYYeHue, OCHOBAHO HA Komnemenmuocmu. Tazu npesenmayus
npeocmass — OCHOBHUME ACNeKMU HA  NPULONCEHUemo Ha — KOHYyenyusma 3d

KOMNnemeHmHoCcm 6 KOHmexKcma Ha 06pa306aHuemo u npO¢€CUOHClﬂH0mO paseunmue.
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PRIVACY PRESERVING TECHNIQUES AND THEIR
APPLICATIONS IN ELEARNING

Malinka lvanova, Iskra Trifonova

Technical University of Sofia, Bulgaria

malinka.ivanoval@gmail.com

TEXHUKU 3A 3AIIA3BBAHE HA ITOBEPUTEJIHOCTTA U
TEXHUTE ITPUJIOKEHHMA B EJIEKTPOHHOTO ObYUEHUE

Manunxa Heanoea, Hckpa Tpugonosa

Texuuuecku ynusepcumem — Coghus, bvreapus

Abstract: The paper summarizes contemporary methods and techniques for
privacy preservation as some challenging issues are analyzed and presented. A
bibliometric approach is utilized in order to the &quot;big picture&quot; to be
outlined, showing current research status and trending topics. The bibliographic data
are taken from scientific database Scopus and processed through specialized software.
In addition, a detailed review is also performed to classify problems and solutions in the
area of privacy preservation. Special attention is given to possibilities for data privacy
protection in intelligent eLearning environments. The role of machine learning for
creating more secure data models is pointed out. A conceptual model, summarizing the
findings, is proposed.

Keywords: privacy preservation, machine learning, elLearning intelligent
environment

Peztome. Cmamusima 0606uasa co6pemerHHu Memoou U MexHUuKU 3a 3auuma Ha
nOBePUMENHOCIMA, KAMO Ce AHAIUUPAM U NPeOCmassim HAKOU NPeOu3eUKaAmenHu
npoonemu. Hsnonzea ce oubruomempuyen nooxoo, 3a 0a ce ouepmae ,,20NAMama
KapmuHa *, noKazeawya mexkyuwjomo cCoCmosiHue Ha U3CIe08aHUsmMa U meHoeHyuume 6
memume. bubauoepagcxume dannu ca e3emu om Hayunama 6aza dawHu Scopus u ca
obpabomenu upe3z cneyuarusupan cogpmyep. Oceéen mosa, e uzevbpuieH u noopobeH
npeened, 3a oa ce Kiacuguyupam npodiemume u peuleHusma 8 0oiacmma Ha 3asauma
Ha auyHume danHu. Cneyuanrio 6HUMaHue e OmoeneHo Ha 8b3MONCHOCUME 3a 3auumda
HA NOBEPUMENTHOCIMA HA OAHHUME 8 UHMENUSEHMHU CPeOU 3a eNeKMPOHHO 00yUeHue.
Ilocousa ce porsma na MAWUHHOMO 00YyYeHUe 30 Cb30ABAHe HA NO-CUSYPHU MOOE.
IIpeonoowcen e konyenmyaner mooen, 0606wuasauy NOyYeHuUme pe3yamamu.

Knwuoeu oymu: 3anazeane Ha nosepumenHocmmad, MAWUHHO O00OyUYeHuUe,
unmenueeHmuu cpeou 3a e-Obyuenue
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APPLICATION OF EDUCATIONAL TECHNOLOGIES AND VIDEO
ALGORITHMS AT MEDICAL UNIVERSITY — VARNA

Diana Dimitrova, Galina Bogdanova

“Prof. P. Stoyanov” Medical University of Varna, Bulgaria
Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

dimitroval@mu-varna.bg

ITPUJIOXKEHUE HA OBPA3OBATEJIHUTE TEXHOJIOTHUU U
BUJIEO AITOPUTMMTE B MEIUIIMHCKU YHUBEPCUTET —
BAPHA

Jluana /lumumposa, I anuna boeoanosa

Meouyuncku ynusepcumem ,, Ilpog. I1. Cmosnos “ — Bapua, bvaeapus

HHcmumym no mamemamuxka u qu)opMamuKa npu B’bJZZClpC‘Ka akaoemus Ha HayKume, Bbﬂeapu}z

Pe3wome: Buoeo-obyuenuemo (noo ¢hopmama Ha eudeo guimu), xocamo e
NPABUTHO UHMESPUPAHO 8 YUeOHAMA NPOSPAMa, Modce 0d HANPAasU YieHemo MHO20 No-
aHeadcupaujo u YCnewHo 3a cmyoenmume no MeouyuHa u 30pasuu epudicu. Llenma na
HACMoAWoOmo npoyyeare 0Oe 04 CpaHUM e@uUKACHOCMMA HA YCB0SBAHE HA
npakmuiecku ymeHus (nocmaesHe Ha Xoamep) NpU CMyOeHmu Om CReYuaiHOCH
,, Meouyuncka cecmpa ‘. Cmyoenmume 0sxa pazoenenue Ha 08e 2pynu no 8§ CmyoeHmu.
Ha nvpeama 6e npedocmasen aneopumvm Ha Xapmuen HOCUmel, a npu 6mopama epyna
- cneyuanrHo uspabomen 3a yeanma euoeopuim. Pesyimamume noxazeam, ue
VCB0S8AHEMO HA MA3U MEOUYUHCKA MAHUNYIAYUs e No-eheKmUBHa npu cmyoenmume,
umawu oocmvn 00 euodeoguima. 87.5% om cmyoenmume enedanu ¢uima ca ce
cnpasunu omaudHo ¢ nociedsawus mecm, cpewy 50% om emopama epyna (P<0,05).
Cmyoenmume, o6yuasawu ce upe3 U0eo yYpoK NOKA36am No-8UCOKA YOOBIemEoOpeHOCH
U MpauHOCm HA 3HAHUAMA U yMeHusma. Pezyimamume om Hacmoswomo npoyusae
YCMaHosu, e uoeo mpuzepume mo2am 04 ce U3non36am epekmueHo 3a NpueiIuiaHe
Ha 6HUMAHUEmo Ha obyuaemume u npedocmassaHe Ha eusyaneH ypok. Heobxoouma e
obaue npazosa momusayus, 3a 0a OvOe aKMuHOMO yueHe YCHEeUHO.

Kniwouoseu Oymu: e6uoeo c¢uimu, meduyuncko oobpazosanue, obyueHue no
30pPABHU 2PUdCU.
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DIGITAL ACCESSIBILITY, SOCIALIZATION AND
SUSTAINABILITY IN CULTURAL HERITAGE

Mirena Todorova-Ekmekci

Institute of Ethnology and Folklore Studies with Ethnographic Museum at the Bulgarian Academy
of Sciences, Bulgaria

mhtodoroval@gmail.com

Abstract: Digital accessibility is important both for education and the transmission of
knowledge in general, and for the preservation and sustainability of cultural heritage.
Intangible cultural heritage, including traditions, customs, rites, crafts, performing arts, is
usually transmitted informally in the local societies where it is practiced. Socialization,
including accessibility to cultural heritage (digital, public and not only), as well as the practice
and transmission of heritage elements by their living carriers - the people in local communities,
are a key factor for sustainability and preservation of intangible cultural heritage over time.

The STEAM approach used in education should combine science, technology and real-
life skills, innovation, simulations, digital humanities. This approach is used in both formal and
non-formal education (through courses, practices, transfer and building of interdisciplinary and
applied experience, demonstrations with examples, etc.). The principles and concepts of STEAM
education can be used for socialization and sustainable transmission of intangible cultural
heritage and knowledge about it.

Peztome: [Jueumannama OOCMBRHOCH € 6AMCHA KAKMO 3d 00paA308aHuemo u
npeoasanemo Ha 3HAHUS KAMO YN0, MAKA U 34 ONA36AHEMO U YCMOUYUBOCIMA HA
KYIMypHOmMoO — Hacledcmeo. Hemamepuainomo  KyamypHoO  HACIeOCME0,  GKIIOUUMETHO
mpaouyuy, oduuau, oo6pedu, 3aHasmu, MPAOUYUOHHU U3KYCMEA, OOUKHOBEHO ce npedasd
Heghopmarno 6 MmecmHume obwecmea, Kvdemo ce npakmukysa. Coyuanuzayusma,
BKAIOUUMENHO O0OCMBHHOCIMMA 00 KYIMYPHOMO HACAIeOCMB0 (usuuecky, OucUmMaiHo,
00WecmeeHo u He camo), Kakmo u NpaKmuKy8aHemo u npeodasaHemo HaA eleMeHmume Ha
HACe0Cmeomo Om mexHume JHCUBU HOCUMETU — XOPAMA 8 MeCmHUme 00WHOCMU, ca KI0Y08
Gaxkmop 3a ycmouwugocm u OnaszeaHe HA HEMAMEPUATHOMO KYJIMYPHO HACTeOCE0 6b6
epememo.

Hooxoovm STEAM, usnonzean 6 obpazoeanuemo, o00OUHANHO KOMOUHUDA HAYKA,
MEXHONO02UL U YMEHUsSL OM PEalHUsl HCUBOM, UHOBAYUL, CUMYAAYUU, OUSUMATHU XYMAHUMAPHU
Hayku. To3u nooxo0 ce u3NOA36a KAKMO 6b8 (HOPMATHOMO, MAKA U 6 HepOpMAIHOMO
obpazosanue (upe3 Kypcoge, NPAKMUKU, MpaHcgep u u3epaircoane Ha UHmMepoOUCYUNIUHAPEH U
npuodcer onum, oemMoncmpayuu ¢ npumepu u op.). IHpunyunume u xonyenyuume na STEAM
obpazoeanuemo moeam 0a ce U3NOA36AM 3d COYUANU3AYUSL U YCMOUYUBO Hpedasane Ha

HeMamepuanHo KyJImypHO HACIeO0CME0 U 3HAHUAMA 34 He2O.
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RESTRICTED KEY ERRORS AND THEIR DETECTION,
LOCATION AND CORRECTION

Subodh Kumar, Tarun Lata, Anuj Kumar Sharma, Hari Pratap

Department of Mathematics, Shyam Lal College, University of Delhi, India
Department of Mathematics, Dr. Akhilesh Kumar Gupta Institute of Technology and Management,
Delhi, India
Department of Mathematics, PGDAV(E) College College, University of Delhi, India

skumarmath@shyamlal.du.ac.in, tarunlatal983@gmail.com,

tarunlatal983@gmail.com, haripratap@pgdave.du.ac.in

Abstract: In this paper, we introduce a knew type of errors known as restricted
key error. Some formulaes are provided to calculate the restricted key errors occrred in
a vector of given length over GF(q). We have also derived the bounds on check symbols
required for the codes having the capability to detect, locate and correct the restricted
key errors occurring somewhere in the whole code length. Keywords: Repeated
restricted burst errors; Detection, Correction; Linear codes; Parity check matrix; Error
patterns; Syndromes.

Authors:
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India. e-mail: skumarmath@shyamlal.du.ac.in

Profile: https://www.slc.du.ac.in/Faculty/math/Subodh Kumarl.pdf

Tarun Lata — Department of Mathematics, Dr. Akhilesh Kumar Gupta Institute of
Technology and Management, Delhi, India. e-mail: tarunlatal983@amail.com
Profile: https://adgitmdelhi.ac.in/wp-content/uploads/2023/03/faculty-list.pdf

Anuj Kumar Sharma — Department of Mathematics, Shyam Lal College, University of
Delhi, Delhi-110032, India. e-mail: anujsharmal920@gmail.com
Profile: https://www.slc.du.ac.in/Faculty/math/Anuj Sharma.pdf

Hari Pratap — Department of Mathematics, PGDAV(E) College College, University of
Delhi, India. e-mail: haripratap@pgdave.du.ac.in
Profile: http://pgdavemaths.blogspot.com/p/faculty.html



http://www.math.bas.bg/vt/stemedu/
mailto:skumarmath@shyamlal.du.ac.in
mailto:tarunlata1983@gmail.com
mailto:tarunlata1983@gmail.com
mailto:haripratap@pgdave.du.ac.in
mailto:skumarmath@shyamlal.du.ac.in
https://www.slc.du.ac.in/Faculty/math/Subodh_Kumar1.pdf
mailto:tarunlata1983@gmail.com
https://adgitmdelhi.ac.in/wp-content/uploads/2023/03/faculty-list.pdf
mailto:anujsharma1920@gmail.com
https://www.slc.du.ac.in/Faculty/math/Anuj_Sharma.pdf
mailto:haripratap@pgdave.du.ac.in
http://pgdavemaths.blogspot.com/p/faculty.html

International Scientific Conference “Innovative STEM Education”, STEMedu-2023

le

Proceedings of selected abstracts, 2023, http://www.math.bas.bg/vt/stemedu/

DETECTION AND CORRECTION OF REPEATED RESTRICTED
BURST ERRORS IN SUB-BLOCKS

Subodh Kumar, Tarun Lata, Anuj Kumar Sharma, Hari Pratap

Department of Mathematics, Shyam Lal College, University of Delhi, India
Department of Mathematics, Dr. Akhilesh Kumar Gupta Institute of Technology and Management,
Delhi, India
Department of Mathematics, PGDAV(E) College College, University of Delhi, India

skumarmath@shyamlal.du.ac.in, tarunlatal983@gmail.com,

tarunlatal983@gmail.com, haripratap@pgdave.du.ac.in

Abstract: In this paper, we present bounds on check symbols required for the
codes capable to detect as well as correct the restricted bursts errors that are repeating
themselves in a single sub-block. For these codes the whole code length is considered to
be subdivided into a certain number of mutually exclusive sub-blocks of equal length.

Keywords: Repeated Restricted Burst Errors; Detection and Correction; Sub-
blocks; Parity Check matrix; Error Patterns; Syndromes.
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INNOVATIONS IN LANGUAGE AND SPECIALIZED TRAINING:
THEORETICAL ASPECTS AND PARALELLS

Vesela Georgieva, Toni Nikolov

Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria
Technical University of Gabrovo, Bulgaria

vgeorgieva@math.bas.bg, toni nikolov9l(@abv.bg

MHOBAIIMM B E3UKOBOTO U CIIELIMAJTIM3UPAHO OBYUYEHMUE:
TEOPETHUYHU ACIIEKTU U ITAPAJIEJIA

Becena 'eopeuesa, Tonu Hukonos

HHcmumym no mamemamuxka u uH(])opMamuKa npu B’bJZZClpC‘Ka akoemus Ha HayKume, Bb/leapuﬂ

Texnuuecku ynusepcumem — I abposo, bvaeapus

Abstract: The report presents some of the theoretical aspects related to the
topic, as well as the practical orientation of innovations related to language and
specialized training in various public spheres. Among the highlights of the topic are the
analysis and parallels with approaches, including in the context of the "Innovations in
language and specialized training™ project of TU-Gabrovo.

Keywords: Specialized Training; Innovation; Project of TU Gabrovo

Abcmpaxkm: J{oxnaovm npedcmags HAKOU OmM MmMeopemuyHume acnekmu,
C8bp3aHU ¢ memama, KAKmo U NpaKxmuieckama — HACOYEeHOCHm HA UHOAyuume,
C8bP3AHU C e3UKOBOMO U CHeYUaIUu3upaHomo oOyYyeHue 6 pasiuduHu 0OujecmeeHu
cpepu. Cpeo akyenmume no memama ca aHalu3bm u napaieiume ¢ NooOxXoou,
gKIIOUUMENHO U 6 KOHmeKcma Ha npoekma 3a ,HMnosayuu 6 e3uxo8omo u
cneyuanusupano ooyyernue“ na TY-I'abposo.

Knwuoeu oymu: cneyuanusupano ooyuenue; unosayuu, Ilpoexm na TV
Tabposo
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SIGNIFICANCE OF COLLECTIVE EFFICACY IN THE TEACHING
PROFESSION

Yavor lliev

“St. Kliment Ohridski” University of Sofia, Bulgaria

counseloriliev@abv.bg

3HAYEHUE HA T'PYIIOBATA E®EKTHBHOCT B YUUTEJICKATA
I[TPOD®ECHUA

AHeop Hnues

Cogpuiicku ynusepcumem ,, Ce. Knumenm Oxpuocku “, bvaeapus

Abstract: The purpose of the report is to present the essence and manifestations
of a key factor in the work of teachers, which is efficacy. Collective efficacy is a
construct directly related to self- efficacy, which originates in Bandura&#39;s social-
cognitive theory. Theoretical perspectives on teachers; perceptions of their collective
efficacy and how these affect their success in working with students are examined. The
teaching profession is ancient and of high social importance by its nature and is
distinguished by the special value of the human factor in it. For the teacher work, his
personal efficacy, or self-efficacy, as well as the collective efficacy in organizational
terms, are of essential importance - how the quality of the work of each teacher is
affected in an individual plan, when there is a perception of a high general success rate
among the entire team.

Key words: Collective Efficacy; Teachers; Teaching Profession

Abcmpakm: Llenma Ha 0oknada e 0a npedcmasyu CoUWHOCMMAa U NPosGIeHUAMAa
Ha Ku0408 ¢hakmop 6 pabomama Ha yuumenume KAKbEMO e eeKmusHocmmad.
I'pynosama egexmusnocm e KoHcmpykm, npsKo cevp3an ¢ Asz-eghpexmusnocmma,
KOAMO ce 3apaxcoa 6 cOYUuanHo-KoeHumueHama meopusi Ha banoypa. Paszenexcoam ce
meopemuuHume 6b321€0U 3a GbL3NPUAMUAMA HA YYUumenume CHPSAMO 2PYNo6ama um
epekmusHocm u Kak me NOGIUAGAM ycnexa 6 pabomama um ¢ Y4yeHuyume.
Yuumenckama npoghecus e Opeena u c 6ucoko odujecmeeHo 3HaveHue no ecnmecmeonmo
CU U ce omauYasa ¢ 0cobeHama CMOUHOCH HA 408eUlKUs pecypc 6 Hes. 3a pabomama
Ha yuumens ca Om CbWecmeeHo 3HaueHue Hecosama cebeepekmusHocm, unu As-
eghekmusHOCm, KAKMO U 2PYNo6ama maxasa 6 Op2aHu3ayUoOHer niaH — KaK ce nogused
Kauecmeomo Ha pabomama Ha 6ceku yuumen 6 UHOUSUOYATIeH NIAH, KO2Amo e Hanuye
8b3NpUAMUE 34 BUCOKA 00WA YCNeeaemocm cpeo yeaus KOaeKmue.

Knwouoeu oymu: epynosa epexkmusnocm, yuumenu, yuumeincka npogecus
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INFLUENCE OF VIRTUAL REALITY ON THE AUTONOMIC
NERVOUS SYSTEM

Penyo Lebamovski

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria

penko 13al@abv.bg

BJIMAHUE HA BUPTYAJIHATA PEAJIHOCT BLPXY
ABTOHOMHATA HEPBHA CUCTEMA

Ilenvo Jlebamoscku

HUncmumym no pobomuxa npu bvieapcka akoemus na Haykume, bvieapust

Abstract: This article presents a new way to research the autonomic nervous
system (ANS), primarily for people who cannot undergo physical exercise due to health
reasons. The main idea is to determine heart rate variability only through the ANS,
which includes sympathetic and parasympathetic nerves. The proposed approach is
related to using a Holter device to record the intervals between heartbeats and a 3D
virtual reality device by applying a virtual helmet (Photontree 3D Pro). A spectral
method was used for heart rate variability (HRV) analysis. During heavy physical work
or sports (running), the autonomic nervous system (sympathetic nervous system) is
activated, which decreases the HRV. Similar results are obtained when simulating a
stressful situation through a 3D game. A 3D game was developed using the Java
programming language (Java3D) for the conducted experiments. The article shows the
results of the comparative analysis of two types of recordings: at rest and during a 3D
game (virtual reality). From the obtained results, it can be seen that in a simulated
stressful situation, the ANS changes, and from there, the HRV also changes.

Keywords: Virtual Reality; Heart Rate Variability; Autonomic Nervous System;
spectral analysis; 3D animation
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CONTROL OF A WHEELED MOBILE ROBOT WITH WHEEL
POSITION VARIATIONS

Stoyan Lilov, Vanya Markova

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria

lsv@abv.bg, markovavanya@yahoo.bg

YIIPABJIEHUE HA KOJIECEH MOBWJIEH POEOT C BAPUALIVIU B
[HO3NIUATA HA KOJIEJIATA

Cmosn Jlunos, Bans Mapkosa

HUncmumym no pobomuxa npu bvieapcka akoemus na Haykume, bvieapust

Abstract: The paper investigates the behavior under different control modes of a
robot with wheels that are controlled independently of each other. The efficiency of this
robot in terms of steady movement, passability, maneuverability is compared. The
article presents a model of such a robot. A comparison is made between it and a model
with a conventional wheel steering system.

Keywords: Control; Wheeled Mobile Robot; Wheels Position Variations

Pestome: B cmamusma ce uzcneoea nogeoenuemo npu pasiutihu peicumu Ha
ynpasnenue, Ha pobom ¢ Kolena ynpasisieanu nezagucumo eono om opyeo. Cpaensea ce
epexmugnocmma Ha mo3u pob6om no omHouleHue Ha pagHoMeper X00, NPOXOOUMOCH,
Mmaneepenocm. B cmamusma e npedcmagen mooen HA mMaxve pobom,; HANPAGEHO e

CpasHeHUue Meofcdy He20 u Mooden ¢ obuyalina cucmema 3a ynpaejieHue Ha KoJneiamada.
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A METHOD FOR GEOMETRICALLY ACCURATE SCANNING OF
PHOTOGRAMMETRIC PLAQUES WITH A NON-SPECIALIZED
SCANNER

Radoslav Markov

Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

rado.markov@math.bas.bg

METO/I 3A TEOMETPUYECKU TOYHO CKAHHUPAHE HA
OOTOI'PAMETPUYHU ITVTAKU C HECITELHIUAJIM3NPAH CKEHEP

Paoocnase Mapkoes

HHcmumym no mamemamuxka u mt&opmamuka npu B’bJZZClpCKa akaoemus na HayKume, E’b./ldeu}l

Abstract: Photogrammetric plaques are typically scanned using specialized
scanners that are obsolete and poorly supported or too expensive. In this study we
present a cost-effective method, which allow achieving of high-precision scanning of
these plaques using a non-specialized scanner. We investigated the limitations of the
regular scanners and performed distortion measurements using Cartesian grid.
Through experimentation, we identified the sources of distortion and formulated a
mathematical model to explain the observed phenomena. We applied b-spline
interpolation for achieving this correction, using the existing software for elastic
registration, often applied in computational photography and bioimaging. Our solution
was tested successfully in different ways and was practically applied to the scanning of
16,000 photogrammetric plaques of the Ministry of Culture of Bulgaria. The proposed
approach demonstrates that photogrammetric plagues can be scanned accurately and
precisely using non-specialized scanners. The approach can be a cost-effective
alternative for those who cannot afford specialized scanners. The mathematical
formulation and software correction method can also be used for other types of
distortion encountered in scanning applications.

Pestome: Domocpamempuunume niaKku OOUKHOBEHO ce CKAHUPAm CbC
CNeyuanu3upanu CKeHepu, KOumo ca ocmapeiu u ciabo nooOwbpuCaHu uiu mewvpoe
ckvnu. B moea npoyusane npeocmassime ukoHomMuuecku egpexmuser Memoo, Koumo
NO3605160 NOCMUSAHEMO HA BUCOKONPEYUSHO CKAHUPAHE HA me3U NIAKU C NOMOWMA Ha
Hecneyuanuzupan ckenep. Mzciedsaxme oepanudeHusma Ha Ha 0OUKHOBeHUme CKeHepu
U U3BLPUIUXME UBMEPBAHUSL HA USKPUBABAHEMO, KAMO U3NON36AXME OeKaAPMO8d Mpeicd.
Upes excnepumenmupaue, udeHmupuyupaxme uUMOYHUYUME HA USKPUBSIBAHE U
Gopmynupaxme mamemamuyecku mMooei, Koumo 0a 00sACHU HaOI00a8aHume AGJ1EHUSL.
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Ipunosxcuxme b-cnnaiin ummepnonayus 3a nocmueawe HaA Mmasu KOPEKYus, Kamo
U3NON36AXMe Chujecmsysawume copmyep 3a e1acmudnHa pecucmpayus, Koumo yecmo
ce npunaea 6 usuuciumennama gpomoepagusa u ououmaddcune. Hawemo pewernue
bewie ycnewHo mecmeaHo no paziudHu Ha4uHu u beuie NPAKmudecKku nPUIoNceHo npu
ckanupanemo Ha 16 000 ¢omoepamempuunu niaku Ha Munucmepcmeomo Ha
kyamypama Ha bvaeapus. Ilpeonooicenuam nooxoo nokazea, ue gpomozpamempuynume
niaku mozam o0a 0voam CKAHUPAHU MOYHO U HNpeyu3Ho, Kamo ce U3NOoA36am
Hecneyuanuzupaunu ckerepu. I1ooxoovm moogce 0a 6vOe UKOHOMUYECKU eheKmUBHA
anmepHamuga 3a mesu, KOUMO He Mo2am 0d CU NO38OJIAM CNeYUATU3UPAHU CKEeHepU.
Mamemamuueckama ¢opmynuposka u memoovm 3a copmyepHa KOpeKyus Cbujo
Moeam 0a Oa ce uznonzeam u 3a Opyeu 6udoge UKPUBABAHUS, CPewanu 8

npulodcerHUusAma 3a CKanupane.
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ELECTRICITY PRICE TIME SERIES FORECASTING USING
SUPPORT VECTOR MACHINE

Ekaterina Popovska

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria

ekaterina.popovskal@gmail.com

ITPOrHO3MPAHE HA BPEMEBU CEPUU HA 1IEHUTE HA
EJIEKTPOEHEPI' MATA YEPE3 BEKTOPHA MAIIIMHA

Examepuna [lonoecka

HUncmumym no pobomuxa npu bvieapcka akoemus na Haykume, bvieapust

Abstract: Electricity price forecasting is an essential tool for trading portfolio
optimization and electricity planning as it is extremely important to every market
participant. The critical information it provides can be used by electricity traders,
producers and consumers to maximize their profits and minimize balancing costs.
Support vector regression for electricity price time series prediction deals with noisy
data and nonstationary information. Support Vector Machine (SVM) is a suitable
method that has been successfully used for analyzing time series problems. The
proposed model is employed on the data gathered from the Bulgarian day-ahead
market. In this paper, we analyze hourly electricity price data and forecast the output
with SVM and linear regression, finding that Root Mean Square Error (RMSE) for
prediction is considerably improved when using more parameters in the machine
learning process.

Keywords: Electricity Price Forecasting; Support Vector Machine; Day-ahead
Market; Linear Regression.

Aocmpaxm: [Ipocnozupanemo Ha yeHama HA eneKmpoeHepeUusima e OCHOBEH
UHCIPYMEHM  3a ONMUMUBUPAHE HA MBPLOBCKOMO NOPME@POIUO U NIAHUPAHE HA
elleKMpOeHeP2UiIMa, mbuil Kamo e U3KIIOUUMETHO 8ANCHO 3d 8CEKU NA3APEH VUACTHUK.
Kpumuunama ungopmayus, kosamo npedocmass, modxice 0a ce Usnoi36d om muvpeosyu
Ha eleKmpoeHepeusi, npou3gooumenu u nompeoument, 3a 0a y8eauyam MaKCUMAiIHO
ceoume neuardu U 0a HAMAAAM 00 MUHUMYM pasxooume 3a OalaHcupane.
Tlooovparcawama eekmopHa pecpecus 3a NPOCHO3UPAHE HA BPEeMEBU Ped08e HA YeHUme
Ha eleKmpoeHepeusima ce 3aHUMAasa ¢ WyMHU OAHHU U HECIAYUOHAPHA UHGOPMAYUSL.
Support Vector Machine (SVM) e nooxooaw memoo, KOUmo ycnewHo ce usnoised 3d
aumanuzupamne Ha npobdremu ¢ epemesu pedose. Ilpednosicenusm mooen ce uUnNo36d
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8bPXY OaHHUMeE, CbOpaHu om OBICAPCKUA naszap O0en Hanpeod. B moszu doxymemm ce
aHanuzupam nodacosume OAHHU 34 YeHUmMe HA eeKmpOeHepusma u ce npocHO3Upa
usxooa cvc SVM u numetina peepecus, OMKpusaiku, ue cpeoHama KeaopamuuHa
epewxa (RMSE) 3a npocno3upane e 3nauumenHo nooobpeua, Ko2amo ce u3non3eam

noeevde napamempu 6 npoyeca Ha MauuHHo O6le€Hu€.
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SOME FUNCTIONALITIES OF STANDARD DEVELOPMENT
ENVIRONMENTS ENSURING SUCCESSFUL ONLINE
COMMUNICATION BETWEEN BLIND LECTURER AND
SIGHTED STUDENTS

Zhivko Tomov

“Prof. d-r Asen Zlatarov” University of Burgas, Bulgaria
zhmt@abv.bg

HAKOU ®YHKIIMOHAJTHOCTU HA CTAHJAPTHUTE CPEIM 3A
PA3PABOTKA OCUT'YPABAILN YCIIEIIHATA ONLINE
KOMYHUKALIMA HE3PALL JIEKTOP — 3PALIU KYPCUCTHU

Kueko Tomos

Yuusepcumem ,,Ilpogh. 0-p Acen 3namapos“, bypeac, Pvicapus

Absract: The paper discusses the functionalities of several Microsoft products
ensuring the successful delivery of distance learning courses in computer science when
the lecturer uses a screen reader.

Most conferencing software allows screen sharing of one or more devices
included in the conference. This information is housed in separate windows that cannot
be accessed using screen readers. So the blind lecturer cannot see what is happening on
the students' devices and is unable to guide their work. One possible solution is to
create dedicated conferencing software. However, It is extremely inefficient, because
this software must work on the devices of all students, who may have preferred different
platforms. Greater flexibility is provided by the teamwork facilities of some software
environments. They are discussed in the proposed article.

Pestome: B cmamusma ca paszenedanu @QyHKYUOHATHOCMUME HA HAKOIKO
npooykma Ha Microsoft ocucypseawu ycnewHomo nposedxicoane Ha OUCMAHYUOHHU
3aHAMUA NO KOMPIOMBPHU OUCYUNIUHU 6 CIyyaume, KO2AMO JeKMOpbm U3N0A36d
expanen uemey. Ilpakmuuecku 6cuuku cogpmyepru cpeocmea 3a KOHpepenmua 6pb3Ka
NO3601516aM CNOOEISIHEMO HA eKPAHA HA eOHO WU HAKOIKO YCMPOUCMBEA BKIIOYEeHU 8
KoHQepenyuama. Tazu unghopmayus ce nomecmaa 8 omoeaIHu nPo3opyu OOCMbNBM 00
KOUMO € HeBb3MONCEeH C NOMOWMA HA eKpanHu dyemyu. [1o mo3u Hayun He3psawusm
JIEKMOp He 8udic0d KAKeo ce CIAy48ad HA YCMPOUCMEAma HA Kypcucmume u He e 8
cvemosiHue da Hacousa pabomama um. EOHo evb3mooicHo pewenue e cvzoaganemo Ha
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cneyuanen cogpmyep 3a konghepenmna spwv3ka. To, obaue, e kpatiHo HeegheKMUBHO, Mbli
Kamo mo3u cogpmyep creosa 0a pabomu HA YCMpPOUCMEAmMda HA BCUYKU KYPCUCU,
KOUmMo He e U3KIYeHo 0a ca npednodenu pasiuyHu niameopmu. Ilo-eonama
2bBKABOCH OCUSYPABAM CPeOCmB8ama HA HAKOU coghmyepHu cpedu 3a paboma 6 eKun.

Te ca pasenedanu 6 npednodcenama cmamus.
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CREATING DIGITAL LEARNING RESOURCES FOR PEOPLE
WITH SPECIAL NEEDS

Negoslav Sabev

Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

Negoslav@math.bas.bg

CB3JIABAHE HA JUT'MTAJIHO JIOCTHIIHU YUYEEHU PECYPCU
3A XOPA CbC CIITEHMAJIHA ITOTPEBHOCTH

Hezocnas Cvbes

HHcmumym no mamemamuxka u uH(])opMamuKa npu B’bJZZClpC‘Ka akaoemus Ha HayKume, Bbﬂeapu}z

Abstract: Education (formal and informal), as well as the concept of lifelong
learning, implies the inclusion of people of different backgrounds and abilities. This
also means diversifying the methods and approaches in the educational process. The
STEM field requires special attention when training people with special needs. There is
a radical necessity for adaptation both in the learning environment (physical and
digital) and of the lecturers in the approach and tools for presenting and checking the
knowledge (methods and form), including in terms of practical classes.

Peztome: Obpazosanuemo (popmanto u nepopmanto), Kakmo u KOHYenyusma
3a obOyyenue npe3 yeuus dHcU8Om, Npeononazam o0X6auwaHemo HA Xopa ¢ pa3iudeH
npousxo0, 6v3MoNiCHOcmU U cnocobnocmu. Toea osnauasa u paznoobpassigamne Ha
Memooume u nooxooume 6 oopazosamennus npoyec. STEM nanpaenenuemo usuckea
0CO0OEHO GHUMAHUE NPpU 0OYYeHUemOo HA XOpd CbC CReyuarHu nompebrocmu. Bvsnuxea
HeobXxooumocm om YAIOCMHO aA0anmupaxe, KAKmo HA cpeoama 3a o00yueHue
Qusuvecka u oueumanua), maka u Ha JeKmopume 8 no0xo0d U UHCMPYMeHMapuyma
npu NOOHACAHEMO U NPOBEPKAMA HA 3HAHUSA (Memoou u Gopma), 6Kl1. N0 OMHOULEHUE
Ha NpaKmuyecKume 3aHAmusl.
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DIGITAL ACCESSIBILITY OF CULTURAL VALUES: MEANS
AND TECHNOLOGIES

Vesela Georgieva

Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

vgeorgieva@math.bas.bg

JINTUTATTHA JOCTBIIHOCT HA KYJITYPHU LIEHHOCTMU:
CPEACTBA 1 TEXHOJIOI'MA

Becena ['eopeuesa

HHcmumym no mamemamuxka u uH(])opMamuKa npu B’bJZZClpC‘Ka akoemus Ha HayKume, Bb/leapuﬂ

Abstract: The topic examines the need for museums (in situ, online, mobile) to
provide digital access to cultural values. The focus in the present research is directed to
the use of various modern innovative means and attesting technologies for adequate
and accessible functioning of memory institutions for all target groups, as well as for
the successful generation of new museum audiences.

Pe3rwome: Temama paszenedcoa neobxooumocmma Ha myzeume (in situ, OHAQUH,
MOOUNHU) 0a npedocmasam oueumaier 00Cmvn 00 KyAmypHu yenHocmu. oxycom &
HACMOAWOMO U3CIe08aHe € HACOYeH KbM U3NON36AHEeMO HA PA3IUYHU CbBPEeMEeHHU
UHOBAMUBHU CPEOCMBA U MEXHOL02UU 3d AOEK8AMHO U OOCMBNHO (QYHKYUOHUPAHE HA
UHCIUmMyyuume Ha nAmMemma 3d 6CUYKU UYeleu 2pynu, KAKmo u 3d YCHeuwHOmo

2enepupane Ha HO8a My3elna nyoauxa.


http://www.math.bas.bg/vt/stemedu/
mailto:vgeorgieva@math.bas.bg

International Scientific Conference “Innovative STEM Education”, STEMedu-2023 29

Proceedings of selected abstracts, 2023, http://www.math.bas.bg/vt/stemedu/

MATHEMATICAL LOGIC FOR THE HELP OF LECTURES ON
MATHEMATICAL OPTIMIZATION WITH SHORTENED
HORARIUM
Paskal Piperkov

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria
ppiperkov@math.bas.bg

MATEMATHUUYECKATA JIOTHMKA B ITIOMOI HA JJEKIIMUTE I10
MATEMATHUYECKO OIITUMUPAHE ITPU CbKPATEH XOPAPUYM

Ilackan Ilunepkos

Benuxomwvpnoscku ynusepcumem ,, Ce. Ce. Kupun u Memoouii “, bvaeapus

Abstract: The talk presents an interdisciplinary solution to a problem in higher
education, namely shortening a lecture course on mathematical optimization. For this
purpose, an analysis was made of the necessary statements to prove the main results of
the course. Thus, a graph of statements and their participation in proofs of other
statements is formed. This makes it possible to sift through the information presented in
the lecture course. The approach is applicable to other mathematical disciplines.

Keywords: Proof; Simplex Method; Methodology of Higher Education in
Mathematics.

Pestome: B Ooknada e npedcmaseHo UHMEPOUCYUNTUHAPHO peuleHue Ha
npobnem 6v6 Guculenmo 00paz08aHue, UMEHHO CbKpPAWjaéane Ha JIeKYUOHEH KYpC No
Mamemamuyecko onmumupaue. 3a yeima e HANpageH aHAIU3 HA HeobXooumume
mebpOeHUsl 3a 00KA38aHe HA OCHOGHUmMe pe3yamamu om Kypca. Taxka e cbcmagen epag
HAa ME8bPOeHUAMA U Y4acmuemo uUm 8 0okasamencmea Ha opyeu mevpoenus. Tosa dasa
8b3MOIACHOC Oa ce Omcee Npediazanama 8 1eKYuoHHus Kypc ungopmayus. Illooxoovm
e NPUNLoACUM 3a OpY2U MAMEMAMU4ecKu OUCYUNIUHUL.

Knrwuoseu oymu: Jlokasamencmeo, Cumniexc memood, Memoouka Ha eucuiemo
0bpa3zosanue no Mamemamuxa.
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ANALYSIS OF THE RISK OF OCCURRENCE OF MAIJOR
ACCIDENTS IN THE OPERATION OF TAILINGS REPOSITORIES

Svilena Arabadzhieva, Stefan Parvanov

Academy of the Ministry of Internal Affairs, Sofia, Bulgaria

ssarab@mail.bg

AHAJIN3 HA PUCKA OT Bb3HUKBAHE HA I'OJIEMU ABAPUU
[TPU EKCIUVIOATALINA HA XBOCTOXPAHWJIMIIIA

Csunena Apabaoocuesa, Cmeghan [Ivpsaros

Axademus Ha Munucmepcmeo na evmpeuwinume pabomu, Cogus, bvreapus

Abstract: Approaches to understanding the risk of accidents in tailings facilities
are presented. Inputs for risk assessment and decisions on whether risks require action
are identified. The causes and sources of risk, their consequences and probability are
examined. The factors influencing the consequences and probabilities are identified.
The set of potential consequences that could arise from an event, situation or
circumstance and their associated probabilities are considered to measure the level of
risk.

Keywords:.Tailings; Major Accidents; Risk; Risk Analysis; Risk Assessment.

Peztome: Ilpeocmasenu ca nooxoou 3a pazdoupanemo HA pucka om agapuu 8
xeocmoxpanunuwa. HMoenmughuyupanu ca 6xooHume eiemeHmu 3a OYeHABAHEmO Hd
PUCKA U 30 peleHUama 0anu puckogeme ce Hyscoasm om evzoeilicmaue. Pazeneoanu ca
NpUYUHUMeE U USMOYHUYUME HA PUCKA, MeXHUme NoCie0Cmeus U 6eposmHOCmA.
Hoenmuduyupanu ca ¢axmopume, Koumo @iuAAmM HA NOCIEOCMBUAMA U
geposimuocmume. Pazeneoana e cv8KynHOCMMA OmM NOMEHYUATHU NOCIe0CMEUs,
KOUmMO Modice 0a 6b3HUKHAM Om eOHO cvbumue, cumyayus uiy 00CmMOoAmencmeo u
C8bp3aHUME C MAX 6EPOAMHOCIU, 30 0a ce U3MepU HUBOMO HA PUCKA.

Knwuoeu oymu: xeocmoxpanunuwa, 2oiemu aeapuu, puck, aHaiu3 Ha pucka,
OYeHKa Ha pucka.
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PROBABILISTIC ANALYSIS OF PASSENGER SAFETY WHEN
USING RAIL TRANSPORT

Stefan Parvanov, Svilena Arabadzhieva

Academy of the Ministry of Internal Affairs, Sofia, Bulgaria

sip 81@abv.bg

BEPOATHOCTEH AHAJIU3 HA BE3OITACHOCTTA HA
IIBTHULIUTE ITPU U3IIOJI3BAHE HA XEJIE3OITBTEH ITPEBO3

Cmegan Ilvpsanos, Ceunena Apabaosicuesa

Axademus Ha Munucmepcmeo na gempewnume pabomu, Coghus, bvrneapus

Abstract: The factors that most often determine the choice of a place by a
traveler have been identified and studied. Probabilities related to passenger choice
based on distance, frequency of use, type of carriage/compartment and specific seat are
defined. Conclusions are drawn for the safety of passengers. Specific measures are
proposed to improve safety in the identified scenarios.

Keywords: Frequency; Probability: Factors; Safety; Rail Transport.

Peztome: Hoenmuguyupanu u uscnedsanu ca gpaxmopume, KOUMo Hau-4ecmo
obycrassam uzbopa Ha macmo om nemHuk. /ledhunupanu ca 6eposmHocmu, c8bp3anu ¢
uzbopa na nvmuuyume, Ha 6a3a pazcmosanue, 4ecmoma Ha U3N03N6ane, U0 8a20H/Kyne
u KoukpemHo mscmo. Hanpasenu ca uzgoou 3a bOezonacHocmma Ha NomMHUyUme.
Ilpeonoowcenu ca KoHKpemHU MepKu 3a nNo0oOpssane Ha Oe3onacHocmma 8
uoeHmughuyupaHume cyeHapuu.

Knwuoeu Oymu: uecmoma, eepoammocm,  ¢hakmopu,  be3onacHocm,

aHcene3onvmern mpancnopm
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INTERNET OF THINGS IN THE EDUCATION

Todor Todorov, P. Vela

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria
Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

todor@math.bas.bg

MHTEPHET HA HEIIIATA B OGPA3OBAHUETO

Tooop Tooopos, 11. Bena

Benuxomwvpnoscku ynusepcumem ,, Ce. Ce. Kupun u Memoouii “, bvaeapus

HHcmumym no mamemamuka u qu)opMamuKa npu B’bJZZClpC‘Ka akaoemus Ha HayKume, Bbﬂeapu}z

Abstract: The Internet of Things (IoT) maintains its pivotal role in the overall
structure of information and communication technologies and societal growth. The goal
of this research is to determine the opportunity for 10T usage in education as well as to
optimize its advantages and to encourage students to use it in their education. The
research demonstrates usage and implementation of 10T in education. It describes how
the 10T, and its services and equipment are implemented and how they are used during
the teaching process in lower schools, high schools, and universities. The findings of
this research will benefit educational institutions and their employees in general, as
well as students in particular.

Abcmpakm: Hnmepnem na newama (loT) 3anazea yemmpannama cu pons 8
YATIOCMHAMAa CMpyKmypa Ha UH@DOPMAYUOHHUME U KOMYHUKAYUOHHU MEXHOIO2UU U
obwecmeenus pacmeodic. ILlentma Ha mosea u3ciedsame e 0a ce onpeoeinu
8v3ModicHocmma 3a usnonzeare Ha IloT 6 obpazosanuemo, kakmo u 0a ce
ONMUMUBUPA He208Ume NPeOUMCMBA U 0a ce HACLPYAm YyeHuyume 0d 20 Usnoa3eam
8 ceoemo obpazosanue. M3ciedsanemo 0emMoHcmpupa Uu3noyi36anemo U NpuiazaHemo
Ha loT 6 obpazosanuemo. Toti onucea xkak ce guedpsasam loT u nHecosume yciyeu u
0bopyosane u Kaxk ce u3noa3eam no epeme Ha yueOHUs npoyec 8 HaYaIHume y4uiuwyda,
2UMHa3uume u yHugepcumemume. Pezynmamume om moea uzcieosane we 6voam om
noasa 3a 06pazoeamennume UHCIMUmMyyuy U mexuume CiyHCUumenu Kamo ysno, KaKmo u
3a obyyaemume 8 YACMHOCM.
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SOFTWARE PROGRAM FOR ANALYSIS OF HRV OF CARDIO
SIGNALS REGISTERED THROUGH ELECTROCARDIOGRAPHIC,
HOLTER AND PHOTOPLETYSMOGRAPHIC DEVICE

Galya Georgieva-Tsaneva

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria

galitsanevalabv.bg

CO®TYEPHA ITPOI'PAMA 3A AHAJIN3 HA BCY HA KAPAHO
CUT'HAJIU, PETUCTPUPAHU YPE3 EJIEKTPO-KAPJUOT PADCKO,
XOJITEPHO U ®OTOIIEN3MOI'PA®CKO YCTPOUCTBO

Tana I'eopeuesa-Llanesa

Uncmumym no pobomuxa npu bvieapcka akdemus na Haykume, bvieapus

Abstract: The paper presents a demonstration software program for analyzing
three types of cardiac signals. The methods of registration of electrocardiographic,
photoplethysmographic and Holter signals are considered. The report describes their
preprocessing and software procedures for analysis and evaluation of HRV extracted
from the heart beat interval time series.

Keywords: ECG; PPG; Holter; Software Program; Cardio Device; HRV.

Abcmpaxm: [[oknaovm npedcmass 0eMOHCMPAYUOHHA cOPmyepHa npocpama
3a aHanusupaHe Ha mMpu GuUOA CcvpoeyHu cueHanu. Paszenedanu ca memoodume 3a
peaucmpupane Ha eneKmpoKapouocpagcku, Gomoniemusmoepa@pcku U  XoamepHu
cueHanu. [loknadem onucea msaxHama npeosapumenHa oopabomxka u cogmyepHu
npoyedypu 3a aumaiuz u oyeuka Ha HRYV, uzeneuenu om epemesume cepuu Ha
UHMEPBANa HA CbPOEUHUS PUMbM.
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CREATION OF A CARDIOLOGY DATABASE ARCHIVE

Galya Georgieva-Tsaneva, Paskal Piperkov

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria
“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria

galitsaneva@abv.bg, ppiperkov@math.bas.bg

CBH3JIABAHE HA JIMTUTAJIEH APXMB HA KAPJMOJIOTUUYHA
BA3A OT JIAHHU

Tansa I'eopeuesa-Lianesa, [lackan [lunepkos

Uncmumym no pobomuxa npu bvieapcka akdemus na Haykume, bvieapust

Benuxomvprnoscku Ynusepcumem ,, Cs. Ce. Kupun u Memooutii “, bvneapus

Abstract: The report presents an information platform for working with cardiac
data registered with ECG, PPG, Holter device. The platform enables input, editing,
processing and storage of the registered data and the results of the analyzes carried out
on them. The report presents the options for creating an archive of the cardiology
database.

Keywords: ECG; PPG; Holter; Cardio Database; Information Platform;
Archive.

Abcmpaxm: [[oknadovm npeocmaeés ungopmayuonna niameopma 3a paboma
CbC Kapouo OaHHU, pecUCMPUPAnLL ¢ ereKmpoxapouocpapcro, omoniemusmozpaghcko
u Xonmepno ycmpoiicmeo. Iliam@opmama noszeonnsa ewveedxicoane, pedaxmupare,
0bpabomka U CbLXpAHeHUe HaA pecUcmpupaxume OAHHU U  pe3yamamume Om
U36bpUIeHUMe BbpXY MAX aHAIu3u. JJokniadvm npeocmaes 6b3MONCHOCMUMmMeE 3d

cv30asane Ha apxue Ha KapouoiocuuHama 6a3a OaHHU.
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FACTORS AFFECTING HEART RATE VARIABILITY

Evgeniya Gospodinova, Mariya Negreva, Nikolay Noev

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria
“Prof. P. Stoyanov” Medical University of Varna, Bulgaria
Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

jenigospodinoval@abv.bg, mnegrevalabv.bg, nickey@math.bas.bg

DAKTOPH, BIIMSEILU BLPXY BAPUABUJIHOCTTA HA
CbPAEYHATA UECTOTA

Eecenusa I'ocnoounosa, Mapusa Heepesa, Hukonau Hoes

Uncmumym no pobomuxa npu bvieapcka akdemus na Haykume, bvieapus
Meouyuncku ynusepcumem ,, Ilpog. I1. Cmosnos “ — Bapua, bvaeapus

HHcmumym no mamemamuxka u qubopMamuKa npu B’bﬂeapCKa axkoemus Ha HayKume, Bbﬂeapuﬂ

Abstract: The heart rate is individual for each person and it is influenced by
various factors that lead to its increase or decrease. Good cardiac function is a
prerequisite for a healthy life, and heart rate variability (HRV) analysis is a powerful
tool for assessing the autonomic nervous system (ANS), in which the sympathetic and
parasympathetic systems interact to regulate cardiac function of the vascular system. A
high HRV is associated with a good state of health, while a low HRV is associated not
only with pathological conditions in the activity of the cardiovascular system, but also
with a number of other factors, such as: overweight, type 2 diabetes, stress and others.
Tracking HRV over time and matching segments of data related to specific activities or
life events can provide unique information about a person&#39;s physical and
psychological health. On the basis of the obtained results, it can be concluded that the
indices of HRV can be used as non-specific indicators of the impact of factors of a
different nature on the human body.

Keywords: Heart Rate Variability; Autonomic Nervous System; Sympathetic
System; Parasympathetic System.
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A MODEL FOR ONLINE LEARNING IN DIGITAL HARDWARE
DESIGN

Petar Minev, Valentina Kukenska

Technical University of Gabrovo, Bulgaria

pminev@tugab.bg, vkukenska@gmail.com

MOJIEJI 3A OHJIATIH OBYUYEHME I10 [TIPOEKTUPAHE HA
LIU®POB XAPJIVEP

llemvp Munes, Barenmuna Kykencka

Texnuuecku ynusepcumem — I abposo, bvaeapus

Abstract: The report presents a model of a calculator with a stack architecture.
It is developed in the hardware description language TL-Verilog. The model is designed
for online learning in a development environment for digital hardware design. It is part
of a set of models used for training students and doctoral students at Technical

University - Gabrovo.
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APPLICATION OF SUCCESSIVE DECOMPOSITION
ALGORITHMS ON ELECTRONIC CIRCUITS

Petar Minev, Valentina Kukenska, lliyan Varbov, Matyo Dinev

Technical University of Gabrovo, Bulgaria

pminev@tugab.bg

[TPMJIOXXEHUE HA ITIOCJIEAOBATEJIHN JEKOMITO3ULIMOHHU
AJITOPUTMU BBPXY EJIEKTPOHHU CXEMHU

Ilemvp Munes, Barenmuna Kyxencka, Unuan Bvpoos, Mamwvo J[unes

Texnuuecku ynusepcumem — I abposo, bvaeapus

Abstract: The subject of consideration in this paper is the decomposition of
electronic circuits. Their structure is represented by graph models. Sequential
algorithms are used for partitioning. Functionally separated modules are obtained.
Conclusions are made for the using of the decomposition algorithms.

Abcmpaxkm: Obexm Ha pasenedcoane 8 HAcCMoAWUs O0KIAO0 € 0eKOMNO3UYUs HA
enekmponnu cxemu. Taxwama cmpykmypa e npedcmasena upe3 epagoeu mooenu. 3a
pasoensaHe ce u3No368am nociedosamentu areopummu. Ilonyuasam ce GyHKYUOHATHO
0bocobenu mooyau. Hanpasenu ca u3g00u 3a npuiodceHuemo Ha U3NOI36aAHUME

aniopummu.
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MODELING AND SIMULATION OF A DC MOTOR FOR A
WHEELED MOBILE ROBOT USING THE MECHATRONIC
ENERGY BALANCE WITH DYNAMICS STUDY FOR THE
CONTROL ALGORITHM
Nikolay Popov

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria

lsv@abv.bg

MOJAEJINUPAHE U CUMYJIMPAHE HA TTIPABOTOKOB JIBUT'ATEJI
3A KOJIECEH MOBHWJIEH POBOT, U3ITOJI3BAMKU
MEXATPOHHUNA EHEPI'MEH BAJIAHC C U3CJIEABAHE HA
JTUHAMUKATA 3A YIIPABJIABAILLNA AJITOPUTHM

Huxonau [lonos

Hucmumym no pobomuka npu bvneapcka akdemus na naykume, bvneapus

Abstract: The thematic is in the engineering (mechatronics) branch, with
application in the mobile robotics. In the article have been analyzed: the mechanical
energy at motion, its corresponding mechanical and electrical parameters as well as
applicable automatics control, in that way they have been used for a mechatronics
system of a wheeled mobile robot. The goal criterion is the achieved dynamics
parameters in case of an automatic control with closed loop. This research can be used
as a study of direct- current motor and control schematic in some lecture notes on
mechatronics and automatics.

Keywords: Mechatronics System Control; Wheeled Mobile Robot; Automatic
Control of PMDC Motor; Simulation and Modeling; Torque and Speed of Electrical
DC Motor.
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CREATING A SCHOOL STEM STRATEGY WITH THE STEM
SCHOOL LABEL, THE SCIENTIX PROJECT AND THE
“CLASSROOM OF THE FUTURE”

Mariya Brauchle

SCIENTIX Ambassador for Bulgaria
Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

brauchleZl@yahoo.de

CB3JABAHE HA YUIJINIITHA STEM CTPATErud CbC STEM
SCHOOL LABEL, ITPOEKTBHT SCIENTIX U ,,KITACHATA CTAS
HA BBAEIIETO*

Mapus bpayxne

SCIENTIX nocnanux 3a bvaeapus —

HHcmumym no mamemamuka u qu)opMamuKa npu B’bJZZClpC‘Ka akoemus Ha HayKume, Bb/leapuﬂ

Abstract: The development of technologies needs well-trained STEM
professionals. The transition to quality STEM education requires a clear STEM school
strategy with key elements such as instruction, professionalization of staff, connections,
assessment, school leadership and culture, school infrastructure and curriculum
implementation. The STEM School Label is a platform that supports schools in
developing successful STEM strategies. The STEM School Label is currently maintained
by the Scientix project. Since 2009 Scientix has been helping teachers across Europe to
engage students in science, technology, engineering, and math careers. The article
introduces the two platforms and the steps and criteria needed to obtain the three types
of STEM school labels.

Keywords: STEM; School Education; Scientix; STEM School Strategy; STEM
School Label
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MULTIDISCIPLINARY METHODOLOGY IN REGULAR CLASSES
USING A PHYSICAL STEM PRODUCT

Neven Boyanov

Tinusaur

MVYITUANCHUIITIMHAPHA METO/JUKA B PEJJOBHU YACOBE C
M3IIOJI3BAHE HA ®M3NYECKU STEM ITPOIYKT

Heesen bosanos

Tinusaur

Abstract: Introducing the STEM approach as part of regular school activities is
inevitable, but it presents us with a number of challenges and difficulties that slow down
the process and sometimes lower the quality. The analysis of the problems led to the
identification of some of the causes, as well as a solution for some of them consisting of
three main components: a physical STEM educational product; multidisciplinary
learning content and methodology specially developed for it; training for educators
using the product and content.

Pe3zwome: Bweeoscoanemo na STEM nooxooa, kamo wacm om pedosHume
3aHUMAHUsL 6 Yyuunuwe e HeusDextcHo, HO MO HU Nocmaes npeod  peouya
npeouzsuKamenIcmea u mpyoHoCmu, Koumo 3a6assam npoyeca u NOHAKO2A NOHUNCABAM
Kauecmeomo. Ananuzem Ha npobiemume 0ogede 00 udeHMuuyupame Ha Yacm om
npuduUHUmMe, KAKmMo U peuienue 3a HAKOU Om MsAX CbCMOAW0 ce Om mpu OCHOBHU
komnonenma: usuvecku STEM obpazoeamenen npooykm, MyImuOUCYURIUHAPHO
YuebHO CcbOwbpIcanue U MemoouKa Cneyudaino paspabomeHu 3a He2o, obOyyeHue 3a

npenooagamen U3NOA36aAwU NPOOYKMa U CbObPICAHUENO.
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SEL FOR SUCCESSFUL STEM

Polina Kotseva
CEO FUNtazia International LTD

infol@funtazia.bg

CEWN 3A YCHEIIHO STEM OBPA3ZOBAHUE

llonuna Koyesa

CEO FUNtazia International LTD

Abstract: The theory of “emergence” states that together we’re greater than the
sum of our individual parts. In this Report a combination of models for social emotional
learning will be presented to you — to express the opportunity in front of every one of us
to connect with each other on the human level. You will be presented to SEL
methodologies like Story Exchange and FUNtazia's FACT approach as a source of
healthy and effective use of all the data that surrounds us — through taking another
one’s perspective. They are focused on using the best we can learn from each other,
from our experience and our individual and collective goals. You will learn about
scientifically and research-based data that prove that - reflecting on our individual and
collective narratives is a way to implement SEL into every part of our life in order to
shatter some of the paralyzing narratives that hold us back from growing up as people,
not just as professionals. This Report will show you that Success in every sphere in life
—is not just a formula or a mathematical equation — but it takes courage, deep listening,
communication, understanding, embracing imagination and choosing contsantly
positive action. The combined methodologies, and the data from the research behind
them — aims to present the opportunity for a deeper knowledge of self, of “other,”
of our shared humanity above everything else.

and

Pe3rome: Teopuama 3a ,, Bbsnukeanemo *“ enacu, ue 3ae0HO Hue cme no-2oiemu,
NO-CUTHU U NO-8eIUKU OM cOOpA HA Hauwume UHOUBUOYATHU Yacmuyu. B mo3u doxnad
we 6u 0OvOe npedcmaseHa KOMOUHAyUs Om MOOeIU 3d COYUATHO-eMOYUOHATHO
obyuenue — 3a 0a NOKANHCEM 8b3IMONCHOCIMA NPed 8CeKU eOUH OM HAC 0d ce C8bPICEM
nomexcoy cu Ha 4osewko Hugo. Llle eu 6voam npedcmasenu memoodonocuume 3a CEH
kamo Obmen na Hcmopuu u nooxooa FACT na FUNtazia - kamo u3mouHux Ha
30pPABOCIOBHO U eheKMUBHO U3NON36AHe HA BCUYKU OAHHU, KOUMO HU 3A00UKANSAM —
upes npuemane Ha uyxcoama 2ieona mouka. Te ca okycupanu 8vpxy u3nonzeanemo
Ha Hali-000pomo, Koemo Modicem 0a Hay4um eOur om opye, Om HAWUs ONUm u Hauwiume
UHOUBUOYANHU U KolekmusHu yenu. [lle OvOam npezeHmupauwu HAY4YHO U HAYUHO-
U3CIe008AMENCKU OAHHU, KOUMO O00KA36aM, Y€ — PA3CHHCOABAUKU U AHATUSUPAUKU
Hawiume UHOUBUOYATHU U KOJEKMUSHU paskasu, e Havun oa sneopum CEU 6veé ecsxa
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uyacm om Hcusoma cu, 3a 0a pazdouem HAKOU Om Naparu3upaujume HApamuel, Koumo
HU CN'b8am 8 U3PAcmeanemo Hu Kamo xopa, océen npogecuonanucmu. Tozu 00kiao we
8U NOKAdICe, Ye YCNexvm 6b8 6CAKA Chepa Ha HCUBOMA — He € NPoCcmo Gopmyia uiu
MAmMemMamuyecko ypaeHeHue — a U3UCK8A CMeL0CH, 3a0biD0YeHo Cryuiane, oouysate,
pasbuparne, 0c6000cO0asane HA BbLOOPANCEHUEMO U NOCMOSIHHO U30Upane Ha
30pasocnosnu  Oeticmeusi. Kombunupanume  memooonocuu u  OaHHume  om
U3CIe08anemo 3a0 MsAX — umam 3a yei 0a NPeoCmasiam 6b3MONCHOCMMA 3d No-
3a0b1004eH0 nosHanue 3a cebe cu, 3a ,,0pyeume’’ u Hawlama cnooeieHa Yo8e4HOCH,
npeou 8CUUKO OCMAHAO.

42
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COGNITIVE ASPECTS OF DIGITAL ACCESSIBILITY FOR
PEOPLE WITH SPECIAL NEEDS

Maya Dimitrova

Institute of Robotics at the Bulgarian Academy of Sciences, Bulgaria

m.dimitrova@ir.bas.bg

KOIrHUTUBHU ACIIEKTH HA JIMTUTAJIHATA JIOCTBITHOCT 3A
XOPA ChC CIIELIMAJTHU [TIOTPEBHOCTHU (HA AHTJIMICKU)

Mas Jlumumposa

HUncmumym no pobomuxa npu bvieapcka akoemus na Haykume, bvieapust

Abstract: The paper presents the proposed approach for the design of an
artificial agent, capable of assessing the degree, to which a website provides the
requested knowledge to any learner - especially in cases of special needs. Two types of
cognitive needs are being addressed — sensor deficits and/or learning difficulties. A
third, orthogonal, dimension is the motivation dimension. Learners may be unwilling to
search for new knowledge due to lack of motivation. In order to determine the sensor
need, the level of knowledge, and the degree of motivation of the learner, the agent has
to possess ‘profiling' abilities. The paper discusses aspects of defining user 'profiles’
based on search history, as well as strategies for offering the relevant support by the
agent.

Pestome: Cmamusama npeocmags npeonodceHus nooxoo 3a Npoekmupamne Ha
U3KYCMBEH a2eHm, CNOCOOeH 0a OyeHU cmeneHma, 00 Koamo yeocaumvm npeoocmass
UCKaHume 3HAHUSL - 0COOEHO 6 cayuaume Ha cneyuarnu nompeorocmu. Obcvocoam ce
06a 6UOA KOCHUMUBHU NOMPEOHOCMU — CeH30peH Oeduyum u/uiu 3ampyoHeHus: 8
yuenemo. Tpema, opmoconarHa Oumencus e OUMEHCUAMA Ha MOMUBAYUAMA.
Ilompebumenume mooice 0a HAMam dxceranue 0a Mwvpcam HOBU 3HAHUA NOPAOU JUNCa
Ha momugayus. 3a oa onpedenu NOMpeOHOCMMA 3a OOCMBN - CEH30PHA, HUBO HA
3HAHUA UMU CMEeNneH HA MOMUBUPAHOCH HA Nompebumens, azeHmvm mpabea 0a
npumesicaga cnocobHocmu 3a ,,npoguiupare’’. JJoxnadvm o00cwviHcoa acnekmu Ha
oechunupanemo Ha nompedbumencku ,,npouru‘ 6vb3 OCHO8A HA XPOHOLO2UAMA HA
MbpceHemo, KaKkmo u cmpameuu 3a npeoiazane Ha CbOMeemHomo noonomazame om
azenma.
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AccEsSIBLE UX/UI DESIGN

J. Dochkova-Todorova

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria

JloCcThITEH UX/UI 113AMH

1O. Jlowkosa-Toooposa

Benukomwvpnoscku ynusepcumem ,, Ce. Cé. Kupun u Memoouii *, Bvieapus

Abstract: This paper reviews the UX/UI design requirements for websites that
are specified for their accessibility for people suffering from vision loss. Specific
recommendations for content construction, layout and markup in code are systematized.
The possibilities for researching the expectations of the user group and increasing the
usability of a learning site have been analyzed.

Abempakm: [[oknaovm npasu 0630p Ha uzuckeanusma na UX/UI ousaiin na yeb
calimose, KOUmo ca HAaAco4eHu KoM OOCMBNHOCIMMA UM 34 XOPd ¢ HAPYWEHO 3PeHue.
Cucmemamusupanu ca KOHKPEmMHU NPEenopvKu 3a uzepaxcoane Ha CbObpicaHue,
oopmrenue u mapkupaue. AHAIUUPAHU CA BBLIMOICHOCMUME 30 NPOVYSAHE HA
OYAKGAHUAMA HA NOMPEOUMEeNCKama epyna u NosUuAsane Ha NOA36aeMOCMma Ha

caiim 3a obyyeHue.
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DIGITAL ACCESSIBILITY OF ONLINE LEARNING SYSTEMS
AND RESEARCH PLATFORMS

Todor Todorov

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria
Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

todor@math.bas.bg

JINTUTAJTHA JJOCTBITHOCT HA CUCTEMM 3A OHJIATH
OBYYEHUE U U3CJIEJOBATEJICKHA INIAT®OPMU

Tooop Tooopos

Benuxomwvpnoscku ynusepcumem ,, Ce. Ce. Kupun u Memoouii “, bvaeapus

HHcmumym no mamemamuxka u uH(])opMamuKa npu B’bJZZClpC‘Ka akaoemus Ha HayKume, Bbﬂeapu}z

Abstract: Technological innovation currently has an important impact on the
educational and scientific process, but in the future, it is expected to have an even
greater impact and development. At the same time digital accessibility to educational
and scientific resources for people with different types of disabilities becomes an
important research problem. In the paper is made an overview of some popular online
learning systems and research platforms. An investigation of their accessibility to
people with visual impairment is performed.

Abcmpakm: Texnonoeuunume uHoOBaAYUU 6 MOMEHMA UMAM GAICHO GAUAHUE
8bPXY 0Opazosamentus U HayieH npoyec, HO 8 Ovoeuje ce 04aKea oa umam ouje no-
2071AMO @b30elicmeue u pasgumue. B cvujomo epeme oueumannama OOCMBIHOCH OO
obpazoeamennu U HAYYHU Pecypcu 3d XOpd C PA3IUYHU BUO0BE YBPENCOaHUs ce
npespvya 8b8 BACEH U3CNE008ameNcKu npobrem. B cmamuama e nanpasen npezieo
HA HAKOU NONYNAPHU CUCMEMU 3d OHAAUH O00yueHue U U3c1e008amencKu niamgopmu.
H36vpuisa ce uzcnedsane Ha 00CMBNHOCMMA UM 30 XOPA C YBPEOEHO 3PEHUe.
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INNOVATIVE APPROACHES TO LEARNING THROUGH 3D
TECHNOLOGIES

Petar Velkov

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria

MHOBATUBHU ITOJIXOIU 3A OBYUYEHUE YPE3 CbBPEMEHHU
3D TEXHOJIOTUU

Ilemwvp Benkosg

Benuxomwvpnoscku ynusepcumem ,, Ce. Ce. Kupun u Memoouii “, bvaeapus

Abstract: The report will explore and research schools which already
implemented 3D printing technology in their educational process. It will be described
how it was developed and implemented in specific programs of educational institutions.
Examples of academic disciplines where a 3D printer is used as an additional learning
aid will be considered. As a consequence, | will derive results from the benefits of such
type of learning aids.

Pe3ztome: B ooknaoa we ce npoyyam u u3cie08am yuuiuwa, Koumo pasnoiazam
¢ 30 npunm mexnonocus. llle ce onuwe kax msa e paspabomena u 6HneopeHa 8
KOHKpemuu npoepamu na yueonume 3agedenus. Llle ce paseneoam npumepu 3a yuebnu
OUCYUNIUHU, 8 KOUMO ce U3N0A36d 30 NpuHmep Kamo OONBIHUMENEH YyeOeH
nomowHux. B cneocmeue na mosea we uzgeoa pezyimamu om NOA3UMeE HA MAKbE MUN

NOMOWHU cpedcmaa 3a obOyueHue.
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ATTITUDE OF STUDENTS TOWARDS BASIC
CHARACTERISTICS OF MOBILE LEARNING

Liliya Lozanova

“Bishop Konstantin of Preslav”” University of Shumen, Bulgaria

1.lozanova@shu.bg

OTHOULIEHUE HA CTYJIEHTU KbM BA30BU XAPAKTEPUCTUKU
HA MOBMJIHOTO OBYUEHUE

Jlunusa Jlozanosa

Ulymencku Ynusepcumem ,, Enuckon Koncmanmun Ilpecnascku ', bvieapus

Pezwome: Mobunnomo  obyueHue npumedicasa  peouya  NOAOAHCUMETHU
Xapakmepucmuky, KOUmo 20 Onpeoelsm Kamo HO8a Nneodazo2uiecka KOHYenyus,
nooxoosawa 3a mobunnama epa. Hacmosawama cmamus ompasaea OmHOUleHUemo Ha

cmy()eHmu KbM HAKOU om bazoeume xapakmepucmukKu Ha MOOUNHOMO 06yll€H1/l€.
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CYBER SECURITY FOR ANDROID MOBILE DEVICES

Yordan Shterev

“Vasil Levski” National Military University, Veliko Tarnovo, Bulgaria

jshterev@abv.bg

KUBEP CUT'YPHOCT 3A MOBWJIHU YCTPOMCTBA C ANDROID
Hopoan Il]epes

Hayuonanen eoenen ynusepcumem ,, Bacun Jleecxu “, Benuxo Tvpnoso, bvneapus

Abstract: This article presents, summarizes, and develops cybersecurity
technology concepts for Android mobile devices according to the current state of the
problem. Based on the OSI model for android mobile devices, security protocols and
applications, and also the main vulnerabilities and threats on the other hand, the
current defenses against cyber attacks are revealed.

Abcmpakm: Cmamusma npeocmass, 0000Wasa u paseueéa mMexHoI02UYHU
KOHYenyuu 3a KubepcueypHocm 3a moounnu ycmpoucmea ¢ Android cnopeo mexyujomo
cvemosnue Ha npobnema. Bv3 ocnosa na moodena OSI 3a mobunnu ycmpoticmea c
Android, npomokonu 3a cueypHocm u RPUIONHCEHUsL, KAKMO U OCHOGHUME YSA36UMOCIU U

3annaxu om opy2a Cmpaua, ce pasKpueam mexkyuume 3aujumu cpeuwyy Kubepamaxu.
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BOOSTING CAR SAFETY
Nikolay Toshev, Raycho Minchev

“Paisii Hilendarski” University of Plovdiv, Bulgaria
nickytoshev@abv.bg, r a m@abv.bg

IIOBUILIABAHE HA BE30ITACHOCTTA HA ABTOMOBUJIA

Huxonau Towes, Patiuo Munuees

1Inosouscku ynusepcumem ,,I[laucuii Xunenoapcku “, bvaeapus

Abstract: Road safety has improved significantly in recent years thanks to
effective action taken at European and national level with changes in legislation related
to improving driver and road training. As a result, EU roads are some of the safest in
the world. The EU has introduced mandatory fitment of electronic stability control
systems on all vehicles and advanced emergency braking and lane departure warning
systems, contributing to a reduction in fatalities. Modern active safety technologies are
increasingly being implemented in vehicles. The purpose of this report is to present a
complex of systems, their functionality, benefit and significance for increasing road
safety.

Pestome. [lomnama 6Gezonachocm ce e noO0OpULA 3HAYUMETHO Npe3
nocieoHume 200uHu OnazodapeHue Ha eghekmugHume oOelicmeus, npeonpuemu Ha
€8pPONEUCKO U HAYUOHATIHO HUBO C NPOMEHU 6 3AKOHOOAMENCMBOMO CEbP3AHO C
nooobpsisane Ha NOO2OMOSKAmMa Ha eooayume u nvmuwama. B pesynmam na mosa
nvmuwama ¢ EC ca eonu om wnati-6ezonacnume 6 céema. EC 6vgede 3a0vrscumento
MOHMUPAHe HA eleKMPOHHU CUCMeMU 3d KOHMPON HA CMAOUIHOCMMA HA 6CUYKU
NPeBo3HU CPeOCmBa U YCbEbPUEHCMBAHU CUCIEMU 3A ABAPULIHO CRUPAHE U CUCEMU 3d
npedynpesicoenue npu Hanyckame Ha JIeHmama, Koemo OONPUHACS 34 HAMANSA6AHe HA
cmvpmuume  caydau. CvepemeHHume MexHON02UU 3a aKMueHa 0e30nacHocm ce
gHeOps6am 6ce NO WUPOKO 8 NPedo3Hu cpedcmed. Hacmoswuam doxnao uma 3a yen da
npeocmasu KOMNJIeKC Om cucmemu, maxuHama @YHKYUOHAIHOCH, NOA3Ad U 3HAYUMOCH
3a noguWlagane Ha NbMHAMA 6€30NACHOCH.
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ANALYSIS OF THE POSSIBILITIES FOR REDUCING
ENVIRONMENTAL POLLUTION THROUGH THE USE OF
BIOPLASTICS

Emil Velev

“Paisii Hilendarski” University of Plovdiv, Bulgaria

emil velev@yahoo.com

AHAJIN3 HA BE3MOXHOCTUTE 3A HAMAJISIBAHE HA
SAMDBPCABAHETO HA OKOJIHATA CPEJIA YPE3
N3ITOJI3BBAHETO HA BUOINIACTMACHU

Emun Benes

1Inosouscku ynusepcumem ,,I[laucuii Xunenoapcku “, bvaeapus

Abstract: Bioplastics are alternative raw materials for the production of plastic
products without polluting the environment and a source of material that will be
available after we abandon the production of petroleul. They can be produced from
renewable sources such as such as vegetable fats and oils, corn starch, straw,
woodchips, sawdust, recycled food waste, etc. These products are increasingly relevant
after the European Union adopted Directive (EC) 2019/904 on reducing the
environmental impact of certain plastic products.

Pe3wome: buonnacmmacume ca anmepHamu@Hu CypoSUHU 3a NPOU3BOOCME0 HA
naacmmacosu npooykmu, 6e3  0a 3amMbpcsaeam OKOIHAMA Cpeod U USMOYHUK HA
mMamepuan, Koumo we 6voe HAludeH U cied Kamo u30CmAasum npou3eo0Cmeomo Ha
nempon. Te moeam oa 6vOam npousgeoeHu om 6b300HO8AEeMU USMOYHUYU, KAMO
Hanpumep pAcCMumenHu MA3HUHU U MACId, YAPesUYHO Huuecme, Ciamd, ObpEeHU
CMBP2OMUHU, OBPEBEHU CIbPOMUHU, PEYUKTUPAHU XPAHUMEIHU omnaovyu u op. Tesu
NPOOYKmMuU ca 6ce no-akmyantu, cied kamo Eeponetickuam cvio3z npue Jupexmusa (EO)
2019/904 3a Hamanssawme Ha 6b30EUCMBUENO BbPX) OKOIHAMA cpedd HA HAKOU
NIACMMACo8U NPOOYKMU.
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MATHEMATICAL MODEL OF FOREST FIRE AND ITS
RELATIONSHIP WITH SIMULATIONS AND SERIOUS GAMES
(SSG)

Nikolay Ikonomov

Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences, Bulgaria

nikonomov@math.bas.bg

MATEMATHUYECKH MOJIEJT HA TOPCKU TIOJXKAP Y BPh3KATA
MY ChC CUMVJIALIMM U CEPMO3HU UT'PU (SSG)

Huxonau Hxonomoes

HHcmumym no mamemamuxka u qu)opMamuKa npu B’bJZZClpC‘Ka akoemus Ha HayKume, Bb/leapuﬂ

Abstract: Forest fires are readily available, but data is not. We present our
abstract mathematical model of aforest fire in Bulgaria, without any real-world data.
Our main thesis is that it looks realistic. Our calibration techniques are limited to
integer values, with a hint of real numbers. Our visualization technique is fixed function
pipeline OpenGL implementation, but it does the job. Our programmer staff is limited to
two people, both experts in their fields, that managed to make two distinct software
products, that have as a base the same solid mathematical algorithm.

Pestome: 'opckume nodwcapu ca wecmo seienue, HO OAHHU 3a MAX ce HAMUPAM
mpyono. Hue npedcmassime nawusi abcmpaxkmen mamemamuiecku Mooel Had 20pCKu
noowcap 6 bvieapus, 6e3 docmvn 0o peanrnu oannu. Hawemo mevpoenue e ue mooena
HU u3zenedcoa pearucmuyno. Hawusm ancopumvm ochosno pabomu ¢ yeau wucia, HoO
uznonszea u peannu yucia. Hawama eusyanusayus na mooena e opesen unmepgheiic Ha
OpenGL, Ho éce nax pabomu. Hawume npocpamucmu ca mouno 08ama, eKkCnepmu 6
mexHume 001acmu, KOUMo ycnaxa 0a cv»30a0am 08a YHUKAIHU COPmyepHlU npooyKma,
KOUMO U3NO0N38am eOUH U Cbl CONUOEH MAMEMAMUIECKU AleOPUMbM.
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GENERATING SOME COMBINATORIAL CONFIGURATIONS BY
IMITATION OF NESTED LOOPS

Valentin Bakoev

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria

v.bakoev@ts.uni-vt.bg

['EHEPMPAHE HA HIKOU KOMBUHATOPHU KOHOUT'YPAIIUU
YPE3 UMUTUPAHE HA BJIOKEHU LIUKJIN

Banenmun baxoes,

Benuxomwvpnoscku ynusepcumem ,, Ce. Cg. Kupun u Memoouti “, bvneapus

Abstract: The problem of generating the elements of the Cartesian product of
sets arises in a lot of cases, for example, in generating all divisors of a given natural
number, searching for the optimal length or area of polygons whose vertices belong to
disjoint sets of points, some problems over disconnected graphs, etc. A computer
program that solves such problems must use nested loops whose number is equal to the
number of sets in the Cartesian product, and the final value of each loop is equal to the
cardinality of the corresponding set. Writing such a hard-coded program is against the
rules of creating algorithms and writing good program code. Instead, the performance
of such loops should be imitated. In this presentation, we discuss how to imitate such
loops with given parameters and their applications. Such an approach was proposed by
the author 30 years ago and it is considered by other authors (P. Nakov, D. Knuth,
etc.). Furthermore, this approach can be applied to generate: (1) the elements of the 4-
th Cartesian power of a given set, i.e. #-permutations with repetitions and hence vectors
and linear combinations of vectors; (2) all subsets of a given multiset; (3) numbers in a
mixed-radix system, etc. With a slight modification in the corresponding program, it can
be used to generate all 4A-combinations over a given 7-element set in lexicographic
order. The approach discussed allows students to better understand these combinatorial
objects and the algorithms that generate them, as well as to use them more easily.

Pestome: 3adauama 3a cenepupane Ha ereMeHmume Ha OeKAPMOBOMO
npousseoeHue Ha MHONCeCMBa 8b3HUKEA 8 peduyd CIy4yau, Hanpumep npu 2eHepupane
Ha 6CUYKU Oerumenu HaA O0A0eHO ecmeCcmEeHO YUCIO, MbpceHe HA ONMuMaiHama
OBIACUHA UNU NIOW HA MHO20bCOIHUYU, YUUMO 8bPXO6E NPUHAONIEHCAM HA HeC8bP3aAHU
MHOJCECBA Om MOYKU, HAKOU Npobiemu Hao Hecebp3anu epagu u m.H. Komniomvpha
npocpama, Koamo peuiaga makuéa 3aoauu, mpabea 0a U3NO0I36a GIONHCEHU YUKIU,
yulimo Opoll e pagen HA OPOSi HA MHOMCECMBAmMAa 6 0eKapmo8omo npousseoerue, d
KpaiHama CMmOUHOCM HA 6CEKU YUKDBIL € PABHA HA MOWHOCMMA HA CbOMEEmHOMO
MmHodcecmeo. Hanuceanemo na makaga npozpama ¢ mevpo Koo e npomue npasuiama
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3a Cb30a8ane HA ANCOPUMMU NUCAHE HA 000bD npozpameH Koo. Bmecmo mosa mpsbsa
0a ce umumupa U3NvIHEHUemo Ha MmaxKuea yukiu. B npezenmayusma obcviicoame Kax
ce UMUMUpa Oeticmeuemo Ha G10ACeHU YUKIU ¢ OA0eHU Napamempu U npuiLoNCeHusma
um. Taxkwve nooxoo e npeonodcen om aemopa npeou 30 2o0unu, pasenexncoaum e u om
opyeu asmopu (I1. Hakos, /[. Knym u 0p.). Oceen mosa, mo3zu nooxoo mooice 0a ce
npunodicu 3a eenepupare Ha: (1) eremenmume Ha Oekapmosama -ma cmenex Ha 0A0eHO
MHOIHCECNB0, M.e. 8apUAyUU ¢ NOBMOPEHUSL OM A-MuU KIAC U C1e008AMeNTHO HA 6eKMOpU
U JUHEUHU KOMOuHayuu om Gekmopu; (2) B8CuuKU NOOMHONCECMBA HA OAOEeHO
MyamumHodicecmeo, (3) uucia 6 cmecena Opouna cucmema u m.H. C jeka
Mooughuxkayus 8 cbomeemHama npocpama, msa mModxice 0a ce U3NoI36a 3a ceHepupane Ha
8CUYKU KOMOUHayuu om -mu KIAC HAO O0AOeHO 71-eJIeMEeHMHO MHONCECmeo 8
nexcuxoepagcku  ped. Qbcwvocoanusm nooxoo0 no380a86a HA cmyoenmume 0d
pazbupam no-ooope me3u KOMOUHAMOPHU OOeKmMU U aleopummume, KOUMo 2u
nopascoam, Kakmo u 0a 2u U3noa36am no-1ecHo.
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PROFESSIONS OF THE FUTURE

Angel Smrikarov

“Angel Kanchev ” University of Ruse, Bulgaria

asmrikarov@ecs.uni-ruse.bg

[TPO®ECUUN HA BBAEILETO

Aneen Cmpurapos

Pycencku ynusepcumem ,, Anecen Kvnues*, bvneapus

Abstract: The research indicates the reasons of the disappearance of some
professions and the appearance of others - the fast development of science, techniques
and technologies, including robotics and artificial intelligence.

16 professions of the future are listed, but it is like that: in reality, they are much
more.

It is emphasized that professions such as teacher, lecturer and doctor will not
disappear, but will change continuously. Futurist writer Yuval Noah Harari is quoted
as saying that “In education, the only constant will be change. .

One of the emphases is placed on the professions related to the development of
robotics and artificial intelligence.

At the end of the report, such professions of the future as “Space Tour
Operator ” and “Digital Detox Therapist” are considered. The task of the latter will be
to cure from excessive ICT dependence and open our eyes to the beauty of nature.

Pestome: B Ooknada ca nocouenu npuyunume 3a U3YE36AHEMO HA €OHU
npoghecuu u nosigsaeanemo Ha opyeu — 6vP30Mo passumue Ha HAYKama, MexHukume u
mexHoo2uume, 8 m.4. Ha POOOMUKAMA U HA USKYCEEHUST UHMELEKN.

Hsz6poenu ca 16 npoghecuu na 6voewemo, HO e Kazamo, ye, 8 OelCMEUMETHOCHI,
me ca docma noseye.

Iloouepmarno e, ue npoghecuu xkamo yuumen, npenooasamesn u jeKap HAMa 0a
uzyesHam, HO uje ce Npomensm Henpekvchamo. L{umupan e nucamensm-gymypucm
FOsan Hoa Xapapu, xoumo kasea, ue ,,B obpazosanuemo eduncmeenama koncmanma
we 6voe npomanama. “.

Eoun om akyenmume e nocmagen bpxy npogecuume, cbp3aHu ¢ pazgUumuemo
Ha pobomuKkama u Ha U3KYCmeeHus UHmeiexm.

B kpas na ooknaoa ce paszenexcoam maxusa npoghecuu Ha OvOewemo Kamo
,, Kocmuuecku myponepamop ™ u ,,/lueumanen oemoxc mepanesm*’. 3adauama Ha
nocieonus: we 6voe oa nexyea om npexomepua ICT 3asucumocm u oa omeaps ouume

HU 3a Kpacomama Ha npupooama.
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CoMPMATH — AN OLYMPIAD IN COMPUTER MATHEMATICS

Stoyan Kapralov

Technical University of Gabrovo, Bulgaria

s.kapralov@gmail.com

COMPMATH — OJIMMITNAJIA T10 KOMITIOTBPHA
MATEMATHKA

Cmosan Kanpanoes

Texnuuecku ynusepcumem — I abposo, bvaeapus

CompMath is an annual mathematical competition for university students. The
objective of the contest is to solve 30 math problems using a computer algebra system
such as Maple, Mathematica, MATLAB, Maxima, Python or Julia. Unlike other
competitions, contestants do not submit paper solutions of the problems, but rather files,
representing solutions in a chosen computer algebra system.

The CompMath contest does not have an equivalent on a global level and it is
our feeling that it represents a major STEM-educational innovation.

The CompMath competition was established in 2011 and there has been one
experimental edition in addition to nine regular editions so far. The experimental
competition was held in 2011 at the Technical University — Gabrovo.

The following universities, organizers of successive editions of the Olympiad,

are:
1) 2012 - Technical University - Gabrovo;
2) 2013 - Ruse University;
3) 2014 - Sofia University - FMI;
4) 2015 — Burgas Free University;
5) 2016 - University of Veliko Tarnovo;
6) 2017 — Technical University — Varna;
7) 2018 — University of Plovdiv;
8) 2019 - Technical University - Sofia;
9) 2022 - Sofia University — FMI&FCP;

10) 2023/October - Ruse University.

For more than 10 years, the organizers of the Olympiad have maintained a
website https://compmath.eu/, where the competition topics, answers to the tasks,
photos, rankings, etc. are published.
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CompMath e esxcecoono mamemamuuecko cvcmesanue 3a cmyoenmu. Llenma na
cvemesanuemo e oa ce pewam 30 mamemamuuecku 3adayu ¢ nomowma Ha
KomniwomuspHa cucmema 3a anreeopa kamo Maple, Mathematica, MATLAB, Maxima,
Python unu Julia. 3a paznuka om Opyeu cvecmesanus, cvcmesamenume He UNpawjam
Xapmuenu peuilenus Ha 3aoadyume, a ¢hailnoge, npedcmasawu peuienus 6 uzopana
cucmema om KOMRIOMbPHA aneeopa.

Cvcmesanuemo CompMath usma exsusanenm na enobanno Hugo u cmsamame, ue
npeocmasnnsa consima unosayus ¢ STEM obpazosanuemo.

Cvcmeszanuemo CompMath  bewe cw30adeno npez 2011 2. u Ooceza ca
nposedeHUu eOHO eKCNePUMEHMANHO U 0esem pedoshu uzoanus. Excnepumenmannomo
cvemesanue ce nposede npes 2011 2. 6 Texnuuecku ynusepcumem — I abposo.

Cneosawume yuugepcumemu, Op2aHU3AmMoOpu HA NOpeOHUme U30aHuUs Ha

OﬂuMnuadama, ca.

1) 2012 2. — Texuuuecku ynusepcumem — 1 abpogo;
2) 2013 - Pycencku ynugepcumem,

3) 2014 2. — Cogputicku yHusepcumem — @MU,

4) 2015 — Bypeacku c6ob600en yHusepcument,

5) 2016 2. — BeauxomvpHo8CKU yHUBEpCUMEM,

6) 2017 2. — Texnuuecku ynugeepcumem — Bapua,
7) 2018 — [1nosouscku ynusepcumem,

8) 2019 — Texnuuecxku ynusepcumem — Coghusi;

9) 2022 - Cogpuiicku ynusepcumem — FMI&FCP;
10) 2023/oxmomepu - Pycencku ynusepcumem.

Iloseue om 10 200unu opeanuzamopume HA OIUMAUAOAMA NOOOBPAHCA CAUM

https://compmath.eu/, kvdemo ce nybruxysam cvcmezamennume memu, 0omeo8opume

HA 3a()atmme, CHUMKU, Kllacuparusi u dp
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STEM CENTERS AND INNOVATION IN EDUCATION

Nayden Chivarov
Contact: N. Chivarov — Director - 0888 870 330

National STEM Center, Ministry of Education and Science of Bulgaria, Sofia, Bulgaria

stem.center@mon.bg

www.stem.mon.bg

STEM LIEHTPOBE U UTHOBALIMU B OFPASOBAHUETO

Hauoen [llusapos

Hayuonanen STEM Llenmwvp, Munucmepcmeso na oopasosanuemo u naykama, Cogus, bvneapus

The National STEM Center at the Ministry of
Education and Science is a major provider of
professional development for teachers in the fields of
science, technology, engineering and mathematics. The
Center coordinates, supports and consults the
construction and development of a STEM environment in
every Bulgarian school, creating a model for learning,
qualification, working with research methods and tools.
The activities of the Center aim to bring Bulgarian education into the international
rankings for education and achievements in STEM and to give all young people the
opportunity for motivation and career development in the field.

In addition, 3 regional STEM centers have been created to support the National
STEM Center, which will be built on existing student bases - National Children&#39;s
Complex in the village of Yastrebino, National Children&#39;s Ecological Complex in
the village of Kovachevtsi and in the town of Hisarya. For the complete restoration of
the three bases, funds have been allocated in the National Recovery and Resilience Plan
(NRRP). According to the Plan, the modernization of the material base in the STEM
centers is planned to be completed by 2026 at the latest.

The regional STEM centers will support the National STEM Center by providing
conditions for organizing and holding congresses, conferences, seminars, plein airs and
training for teachers, pedagogical specialists and others, as well as preparing children
and students for participation in national and international Olympiads, contests, plein
airs and other forms of interest-based activities. They are educational and scientific
research spaces, where learning through fun will take place, combining the playful and
scientific approach with the aim of stimulating creativity, the research approach and
the practical orientation of knowledge in children and young people.

The construction of a complete educational STEM environment in Bulgarian
schools under NRRP includes renovation, modernization and creation of a new space
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that allows quality education — a laboratory complex and an environment for project
and entrepreneurial competence and teamwork outside the classic classroom system. In
the educational environment, skills acquisition and project work laboratories are
developed and upgraded through modern equipment for experimental work in all STEM
fields and the implementation of digital technologies, including those that allow
working interdisciplinary, synchronously and asynchronously and through blended
learning. The main objective of the activities within the project is to increase digital
literacy and motivation to learn and to encourage interest and skill development in the
disciplines and fields, related to natural and engineering sciences, artificial
intelligence, robotics, IT, natural sciences, but also innovation and entrepreneurship for
their practical application, including the field of linguistic knowledge, arts, etc.

Hayuonannusm STEM [lenmvp kvm Munucmepcmeo Ha obpazosanuemo u
HAyKama e OCHO8eH O00CMABUUK HA NPOYEeCUOHANTHO pazsumue 3a YYumenume 6
obracmma Ha HAYKAma, mMexHON02UUme, UHICEHePCMeomo U Mamemamukama.
Llenmvpom KoopOUHUPA, NOONOMA2A U KOHCYIMUPA U3SPANCOAHENO U PA3BUMUENO HA
STEM cpeda 6v6 6csako Ovieapcko yuuiuwe, Kamo Cc»30a6a MoOel 3a YyueHe,
Keanupurayus, paboma ¢ HAYYHOUZCIEOOBAMENCKU MemoOU U  UHCIPYMEHNU.
Hetinocmume na Llenmvpa umam 3a yen oa uzgedam 0bI2apCcKOmMo 00pA308aHue 8
MedHcOYHapoOHume Kiacayuu 3a obpasogearue u nocmudicenuss 6 STEM u oa oadam
Bb3MOJCHOC HA BCUYKU MAAOU XOpAa 304 MOMUBAYUsl U KAPUEPHO pa3eumue 8
obracmma.

B oonwvanenue, kom Hayuonannus STEM Llenmwp ca cv3oadenu 3 pecuonannu
STEM yenummwpa, koumo we 6v0am uzepadenu 8bpxy Cvbujecmsysauju yueHu4ecku 6a3u
— Hayuonanen oemcku komniexc c.Hcmpebuno, Hayuonanen oOemcku eKoniocuden
komniaekc c. Kosauesyu u 6 ep. Xucaps. 3a nvinomo eévscmarnossieane na mpume 0asu
ca 3anodcenu cpeocmea 6 Hayuonannus niam 3a 6b3CMAHOBA8AHE U YCMOUYUBOCH
(HIIBY). Cwenacno Ilnana, mooepnusayusma na mamepuariama 6aza ¢ STEM
yenmposeme ce npedsuNcoa 0a ce UNwbIHU Hati-kbcHo 00 2026e. Pecuonannume STEM
yeumpose uje noonomazam Hayuonanuus STEM yenmwp, xamo ocueypsasam ycnosus
3a OpeaHu3UpaHe U NpPoGeNcOaHe HA KOHepecu, KOHEepeHyuu, ceMuHapu, nieHepu u
obyueHue Ha yyumenu, neoacocuiecku Cneyualucmu u opyeu, Kakmo u Ha no020mosKa
Ha Oeya U YYeHUyu 3a yuacmue 8 HAYUOHAIHU U MeHCOVHAPOOHU ONUMNUAOU,
cvbcmesanusl, KOHKYpCU, nieHepu u opyau opmu Ha 3aHumanus no unmepecu. Te
npeocmaenasam o0yuumenHu U Hay4Ho-u3c1e008amencku npocmpancmed, Kv0emo we
ce nposedcoa obyueHue upe3 3a6asieHue, Cb8MeCmABAlKY USPOSUsL U HAYYEH NOOX00 C
yen cmumynupane Ha KpeamueHocmma, U3Ccie008amesicKus no0xo0 u npaKkmuyeckama
HAco4eHoCcm Ha 3HAHUAMA Y 0eya U MAA0edHCU.

Usepascoanemo na ysanocmua obpasoeamenna STEM cpeoa 6 6wvreapckume
yuunuwa no HIIBY exnousa obHoéaeane, MmoOoepHusupane u cv»30a6aHe HA HOBO
NPOCMPAHCmMe0, KOemo no3601:164 Ka4yecmeeHo obpasoeanue — 1abopamopeHn KOMNieKc
U cpeda 3a NpoOeKmMHaA U npeonpuemaiecka KOMNemeHmHocm u paboma 6 eKun u3ebH
Kaacuyeckama cucmema Ha Kiachama cmas. B obpazosamennama cpeda ce pazsueam
u Haozpadxcoam n1abopamopuu 3a npudodusane Ha yMeHus u paboma no npoexmu ype3
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cv8peMeHHo 0bopyodsane 3a ekcnepumenmanna paboma 6ve ecuuku STEM obracmu u
BHEOPABAHE HA OUSUMATIHU MEXHON02UU, GKIIUUMETHO MAKUBA, KOUMO NO3604516am 0d
ce pabomu UHMeEPOUCYUNTUHAPHO, CUHXPOHHO U ACUHXPOHHO U Ype3 CMeCeHO obyueHue.
OcnosHama yen Ha OellHOCMUmMe 6 pamKume HA Npoekma e 0a ce NoBUUU
OueUManrHama 2pamomHoOCm U MOMUBAYUSAMA 34 Y4eHe U 0a ce HACbpYU UuHmepeca u
PAa36UBaHemMo HA YMeHUus 6 OUCYUNIUHUme u obnacmume, C8bP3AHU C NPUPOOHU U
UHDICEHePHU HAYKU, U3KYCMEeH unmenekm, pobomuxa, UT, npupoouu nayku, HO Cbuo
maxka UHOBAMUBHOCIMA U  NPEONPUEeMYU8OCmMma 3d MAXHOMO  NPAKMUYECKO
NPpUNOdICEHUe, BKIIOYUMENTHO 6 001aCmma HA U TUHSBUCIUYHU NOZHAHUS, U3KYCEAma U

op.

8a KOHTAakKT:
IIpog. Harnnpern lImBapoB - JupekTop, 0888 870 330
stem.centerf@mon.bg

www.stem.mon.bg
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DEMONSTRATIONS OF INNOVATIVE TECHNOLOGIES IN
CARDIOLOGY

Dept. Medical Robotics, Institute of Robotics at the Bulgarian Academy of Sciences,
(Veliko Tarnovo Branch), Bulgaria

kc@ir.bas.bg

JIEMOHCTPALIMY HA MTHOBATHUBHUA TEXHOJIOTYU B
KAPJIUOJIOTUATA

Cexyus ,, Meouyuncka Pobomuxa “, Hnemumym no Po6omuka npu bvieapcka akademusi Ha

naykume, (Qunuan B. Tvpnoso, yn. Huw 5, em.2), bvaeapus

An automated cardiology research system is presented to support the cardiac
diagnosis process based on biomedical signals recorded with modern optical
photoplethysmographic (PPG) sensor devices. Obtaining detailed information about the
patient's physiological state will also make it possible to predict future diseases before
the symptoms of this have appeared. The created device offers the possibility to register
photoplethysmographic signals simultaneously from two places on the body of the
individual, and the registered signals are processed simultaneously.

The system includes the following main components:

a portable device for recording cardiac signals using the

photoplethysmographic method;

- clips with which the PPG sensors are attached to different parts of the
subject's body (finger, earlobe, etc.);

- specialized software for processing and analysis of the registered signals
containing the following function algorithms;

- algorithms for pre-processing of the registered signals - removal of the DC
component, averaging, filtering, etc.; formation of time series for heart rate
variability (HRV) analysis; mathematical analysis of HRV by using linear
and non-linear methods;

- algorithms for analysis of HRV using fractal and wavelet theory.

Ilpeocmasena e agmomamusupana cucmema 3a KapouoioSUdHU U3Cie08aHusl 3d
noonomazame npoyeca HA KApOUOOUASHOCMUKAma Ha 6asama Ha OUoMeOUYUHCKU
CUCHANIU, 3ANUCAHU CbC CbBPeMeHHU onmuyHu Gomoniemusmoepagcku (PPG)
cenzopuu  ycmpoucmea.  Ilonyuasanemo  na  noopobna — umpopmayusi  3a
PU3UOIOSUMHOMO CLCMOSIHUE HA NAYUEHMA We 0a0e 8b3MONCHOCT U 34 NPOSHO3UPAHE
Ha Ovoewu 3a001a68anus, npedu 0a ca ce NOoABUNU CUMNMOMUME 3d MO8d.
Cw30adenomo  ycmpoucmeo npeonaza  6b3MONCHOCM 34 pecucmpupane  Ha
Gpomonnemusmocpagpcku  cucHanu eoOHOBPEMEHHO Oom 08e Mecma HA MIOMO Ha
UHOUBLOA KATNO pecUCmpPUpanume CUSHAIU ce 00pabomeam eoOHO8PEeMEHHO.
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Cucmemama 6xk1046a CleOHUme OCHOBHU KOMNOHEHMIU.!

NOPMAMUBHO YCMPOUCMBO 3a PecUCMpayuss HA KApOUOLOSUHHU CUSHATU
upe3 u3noN3eane Ha homoniemusmocpaghcku memoo,

wunku, ¢ koumo ce saxkpenam PPG censopume xvm paznuunu uacmu om
MAIOMO Ha cybexma (Npbcm HA poKama, YWHa Muod u opyeu);
cneyuanusupan cogpmyep 3a o06pabomkKa U aMAIU3 HA pPeLUCMPUpanume
CUSHANU CLOBPICALY CleOHUmME QYHKYUU aneopummi,

aneopummu 3a npeosapumenna 0opabomka Ha pe2ucmpupanume CUSHAIU —
npemaxeawe  HA  NOCMOAHHOMOKO8AMA  CbCMABKA,  OCPeOHsBaHe,
dunmpupane; popmupane Ha epemesu cepuu 3a aHaIu3 8apuUAOUIHOCMMA
Ha cvpoeunama yecmoma(BCYH);, mamemamuvecku aumanuz na BCY upes
U3BNOJI36AHE HA TUHEUHU U HETUHEUHU Memoou,

aneopummu 3a aHaIU3 4pe3 Usnou3eane Ha pakmanua u yeueiem meopus.
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TINUSAUR IS AN EDUCATIONAL PLATFORM FOR
THE NEwW MILLENNIUM

Neven Boyanov

e https://tinusaur.com
g T 'I hello@tin

E . usaur.com
. TINUSAUR +359 87 666 5321

THUHY3ABTLP E OGPASOBATEJIHA INTAT®OPMA 3A
HOBOTO XUJIIAJOJIETUE

Heesen bosanos

The Tinusaur platform offers tools and resources for conducting
multidisciplinary STEM courses combining programming, mathematics, and physics
with a strong practical orientation and elements of entrepreneurship. Working on
projects, teamwork, and presentation are strongly advocated. The three main
components of the platform are: (1) a physical STEM educational product; supported
by (2) multidisciplinary learning content and methodology specially developed for it;
and (3) training for educators using the products and learning content. It has been used
in schools and universities in Bulgaria and abroad since the very creation of the project
in 2013.

Tunyzaévp npeonaea UHCMPYMEHMU U NOCOOUS 34  NPOBe#cOaHe Hd
myamuoucyunaunapuu STEM xypcoge, kombunupawu npocpamupane, Mamemamuxa u
Qusuxa, cvC CUTHA NPAKMUYECKA HACOYEHOCM U eleMeHmU HA Npeonpuemayecmeo.
Cunno 3acmvnenu pabomama no npoekmu, pabomama 6 eKun u npezewmupate. Tpume
OCHO6HU KOoMnoueHma Ha niamgopmama ca: (1) ¢uszuvecku STEM obpazoeamenen
npOOYyKm, NOOKpeneH ¢ (2) MyImuoOUucCYunIuHapHo y4eOHo CbObpiICaHue U MemoouKd
cneyuanHo paspabomenu 3a He2o;, u (3) obyuenue 3a npenodagamenu U3NOA3BAUU
npodykmume u yueOHOmMo cvOvpiucanue. M3nonzea 6 yuunuwa u yHugepcumemu 8
bvaeapus u 6 uyscouna om camomo cvzoasane Ha npoexkma npes 2013 2.

o https://tinusaur.bg

hello@tinusaur.com

TUHY3ABDP +359 87 666 5321
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STEM OBPA3ZOBAHUE U3BBH KJIACHATA CTAS

Jlemcku nayuen yeumup ,, Myseiixo

OKU HOJIL] Mys3eiiko

https://www.muzeiko.bg

Myzeiiko e HayuHo-0OpazosameneH
YEeHmMDBP, Cb30a0eH N0 MOOel 00KA3AL Ce 8b8
8pememo, Kamo 80bXHOBAU U pa3bupaem 3a
demcka ayoumopusi ¢ unmepecu 8 chepama
Ha Haykama, mexxHoio2uume u u3Kycmeomo.
Ocnoeéna yen wna Myzetiko u Hawume
cneyuanrucmu 68  paziuuHu Hay4Hu

OUCYUNIUHU U nedazo3u e 0d Hanpassim

Haykama docmvbnua u 3abaeéna.
STEM/STEAM  npunyunume ca 3an02cenu, Kakmo 6 apXumekmypHama cpeod,
UHMEPUOPHUME PEUEeHUs. U UHMEPAKMUBHUMEe eKCNO3UYUul, maxka u 6 npozpamume u
obpazosamennume ¢opmamu, ¢ KOUMO nOcpewjame Hawume 20cmu, 3a 04 UM
ocuzypum He3abpasuMU NPeNCUBIEAHUSL.

Myseiiko npednaza opeaHusupanu 3aHUMAHUS, pAOOMUIHUYY U ameluema 3a
yuunuwHu epynu 3a deya om 1 0o 6 kiac, paspabomenu Ha bazama Ha Neda202UycKu
Memoou Kamo yueHe upe3 ucpa, yueHe upe3 npaseHe U yueHe upe3 NpedCUssisame.
IIpoepamume nocmaeam Oeyama 6 pa3iudHu poau U CUMyayuu, nogoueam Gvnpocu,
aopecupam Mmaxcumanen Opou UHMEIUSeHMHOCMU U 0aeam noie 3d pazeumue Ha
VMeHUsL Kamo peuiaeare Ha npooiem, eKunHa, camoCmosmenna u npoeKmna paboma,
npogedcoane Ha eKcnepumMenmu, U38edcoane U npe3eHmupane Ha Hay4Ho CbObPICAHUe.

bnusvk 0o mo3u e u nooxoovm Hu KoM UHOUBUOYATHU nocemumenu. 3a Hac e
8AJICHO 04 NPedOCMAasUM 6b3MONCHOCM HA cemelcmeama 0a NpeKkapam CMUCTIEHO
gpeme 3ae0HO, 0a y4yam OOKAMO eKCHepUMEHMuUpam, uepasm u ce 3a0agissam.
Cneyuannume Hu npoepamu exaroueam Melikvpc u uHdiCceHepHu OetiHOCmU, KapuepHo
OpUEeHMUPara npocpama ¢ oxyc npogpecuu om HayuHume cpeou U NPocSpamu 3a Hau-
mankume nocemumentt om 2 00 5 200UHU.

8a KOHTAaxKT:

eTcku HayudyeH LeHTEp ,Myszernxo"
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M3rPAXIAHE HA STEM LEHTPOBE U KABUHETU
C FOHMOH MHTEPAKTHB

FOnuon Hnmepaxmus OO/

officel@interactivebg.com

https://interactivebg.com/

Texnonozcuu, coppmyep, YyuebHo

(O) "n'nn cvovpoicanue u  usuvecka cpeoa. FOHuon
= Humepaxmue pabomu 6 napmHbOpcmeo ¢
Interactive

OvI2APCKU U MENHCOYHAPOOHU KOMNAHUY, 3 0d

npeosiodCU  3Aa6bPUIeHU  peulenus 3a YSAIOCMHO — u3epajcoawme, 000pyosane U
o63asedcoane Ha modepnu STEM yewmpose u xabumemu. Hmame peanusupanu
npoexmu 3a cvzoasane Ha STEM yeumpose na mepumopusma Ha ysaiama Cmpaua, a
onumvm HU NoKazea, ue Hosouszepadewama yueona STEM cpeda ce usnonsea
epekmuerHo mozaasa, K02amo NOCMuUcd CUHXPOH MedHCOY UHOBAMUBHU 00pa308amentu
MmexHono2Uuy, nooxooaw; obpasoeamenen cogmyep, HAIUYHO 6o02amo  y4yeOHO
cvovpoicanue (OUCYUNTUHAPHO, UHMEPOUCYUNTUHAPHO U MPAHCOUCYUNTUHADHO) U
MoOepHa, ¢yHKyuoHanHa u 6e3onacHa yueOHa cpeda, 6 KOAMO YueHuyume C
yoosoicmeue yuam, no4usam u ce 3a0asns8am.

Texnonoeuu u STEM obyuenue. FOnuon Unmepaxmuse nocmass ocoben axyenm
8bPXY UHMEZPUPAHemo HA NOCNeOHO NOKOJeHUe 00pa3oseameny MmMexHONI0SUU 8
koHmexcma Ha ceemosrume. STEM o6yuenuemo 6 21. 6ex npednonaza u akmuHOmo
g3aumooeticmaue ¢ pasiuyer Mmun mexHoio2ul, 8 m.y. UHMepPaKmueHu MexXHOL02Ul,
mexHono02uu 3a supmyania u oovasena peannocm (VR/AR), mexnonoeuu, Hacouenu Kvm
KpeamusHume unoycmpuu, 6 m.4. 3D npunmupane u Mmoodenupawe, KaKmo u
HeOU2UMAaIHU MexXHONI02UU, C8bP3AHU C eKCNEePUMEHMAIHA, U3CIe008amenckd U
npakmuyecka oetiHocm 8 peaiHa cpeoa. Kvm ecuuko mosa ce 0obass paznuuen yuebeH
U cumynayuomen cogmyep u oueumanuu, myrmumeoutinu u 3D obpazosamennu

pecypcu, Kakmo u no020meeHo Y4eOHO cbObpIICcanlLe.

KoHTakT:
PHymon MaHTepaxkTmB 00
via. ,Axkan. I'eoprwum BowueB", 6ms. 3, Copwms 1113, Bwarapmus
office@interactivebg.com

https://interactivebg.com/
Tesr.: +359 88 510 8615 / +359 88 510 8615
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