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Xa0uauTanmuoHeH TPy — pe3l0MeTa U MPUHOCH HA MOHOTpadus n HAyYHN MyOJTUKAIINA B
U3JaHNs1, KOUTO ca pepepupaHu U HHAEKCMPAHH B CBETOBHOM3BECTHH 0a3M JaHHU C HAYYHA
uHdopmamusa (Web of Science u Scopus)

MHTEJUTI'EHTHHU ITIOAXOAU 3A IIOAIIOMATI'AHE HA ITPOEKTUPAHETO,
AHAJIM3A U TECTBAHETO HA EJIEKTPOHHHM CXEMMHU U 3A AHAJIN3 1 ONEHKA
HA ITPOU3BOJACTBEHHU ITPOLECHU

B1 I13. M. HBanoBa, Monorpadgus: MammHHO oOydeHWe 3a W3BIMYaHE HAa 3HAHUA U
NOJIIOMaraHe B3eMaHeTO Ha PELICHUs [P IPOESKTUPAHE U aHAJIN3 Ha EJIEKTPOHHU CXEMH, U3,
Asanrapn IIpuma, 2024, ISBN: 978-619-279-082-0, COBISS.BG-ID: 71524616.

https://plus.cobiss.net/cobiss/bg/bg/bib/71524616

Pe3srome. B moHorpaduunus Tpyn ce u3cienBa NPUIOKUMOCTTa HA METOAU U TEXHUKU OT MAIIMHHO
0o0y4eHHe U M3KYCTBEH MHTEJEKT 3a MOJANOMAaraHe U aBTOMAaTH3HpaHe Ha MHXCHEPHU IEHHOCTH NpH
MIPOEKTHPAaHE M aHAJIN3 Ha €JEKTPOHHU cXeMH. PasriienaHu ca TEXHHKH OT PETPECHOHEH aHAIH3 U
QNTOPUTMH OT KOHTPOJHMPAHO MAIIMHHO OOYy4YeHHe, OCHOBaHM Ha pPETPECHOHEH aHaJIn3, 3a
MPOTHO3MpaHEe Ha MapaMeTpH Ha YCUIIBATEIHU cXeMH U akThBHU (uitpu. [IpencraBeHu ca penieHus
Ha KJIaCU(QUKAIMOHHU TPOOJIEeMH upe3 HW3IMOJ3BaHE HA CIWHUYHM M aHCAMOJIOBH AITOPHTMH OT
MAaIIMHHO O00YYeHHe, KAKTO W ca MPOYYEHHU MPEeJIUMCTBATa Ha aITOPHUTMHU OT JBJIOOKO O0ydeHHue 3a
MPOEKTHpaHe M aHaldu3 Ha ycwiBarend. [IpoydeHn u 000OIIEHH ca BB3MOXKHOCTH Ha MAIIUHHO
o0y4deHHe ¢ yTBBPXKACHHE 3a pellaBaHe Ha NPAKTHYECKH MPOOJIEeMH, CBBP3aHHU C ONTHMAJIHOCT,
e(eKTHBHOCT M I'bBKABOCT IIPH NPOEKTHPAHE HA EIEKTPOHHM CXEMH M aceMOJIMPaHH NeYaTHH IUIaTKH.
[Ipemiocxkenn ca MOOXOAM 3a aHAIM3 HA YCWJIBATENM Ype3 pasMHUTU ChCTE3aTeNHHM rpadu U 3a
MoJroMarate poeKTUPAHETO Ha ONEPAMOHHH CXEMH Ype3 M-TIOJIAPHU Pa3MUTH rpadu.

MNPUHOCH

e Pa3zpaboTeHa € METOAOJIOTH 32 IPOTHO3UPAHE U aHAJIN3 HA NTApaMeTPH Ha €JIEKTPOHHHU CXEMH UpPe3
PErPECUOHHY AJITOPUTMHU OT MAIIMHHO 00yUYEHHE.

e [IpemoxeH € OBYCTBIIKOB METO/J] 3a MPOEKTHPAHE Ha YCHUJIBATENN CIIOPE] CTpaTerusiTa OTAONY-
Harope 4pe3 eAWHWYHH W aHCAaMOJIOBH aJNTOPUTMH OT MAalIMHHO OOydeHHe NpH peliaBaHe Ha
KHaCI/I(i)I/IKaIJ;I/IOHHI/I 3aa4U.

e (Cp3mazeH e METOA 3a IPOTHO3UPAHE U aHaJIM3 Ha IIYMOBHU IIapaMeTpy Ha eJIEKTPOHHU CXEMH Upe3
aHcaMOJIOBH alTOPUTMH OT MAIIMHHO OOy4eHHe.

e Pa3paboTeH e MeTo[ 3a MOBEJICHUECKH aHAIN3 Ha YCHJIBATEIH ¢ WIM 0e3 oTpuuaTenHa obpaTHa
BpB3Ka Ype3 MpujiaraHe Ha alropuThM OT IBIOOKO 00ydeHHE.

e JlpemokeH € MeTOJ 3a aHAIM3 Ha €IHOCTBIIAIHU YCWJIBATENIM 4pe3 MpHjara€e Ha pa3MHUTH
chCTe3aTeTHH rpadu.

e (Cp3mazeH € TpUETalleH METOJ 3a NPOEKTHPaHE Ha aHAJIOTOBH OIEPALIMOHHH CXEMH upe3
U3I0JI3BaHE HA TEOPUTa Ha M-IIOJIIPHU Pa3MUTH Tpady U IBJIOOKO 0OyueHHe.


https://plus.cobiss.net/cobiss/bg/bg/bib/71524616

B1 II4. M. Ivanova, Recognition of Hand-Drawn Designs of Electronic Analog Circuits, 9™
International Conference on Smart and Sustainable Technologies, SpliTech 2024, 25-28 June,
Bol/Split, Croatia, 935-939, 2024. ISBN: 978-953290135-1,
https://doi.org/10.23919/SpliTech61897.2024.10612373.

https://www.scopus.com/pages/publications/85202452017

https://www.webofscience.com/wos/woscc/full-record/ WOS:001297807000174
https://ieeexplore.ieee.org/document/10612373

Pe3rome. [IporiechT Ha MPOEKTUPAHE HA SIIEKTPOHHU CXEMH Ce TIoJrioMara oT rpa@uvHu peakTopu B
cneunanuzupann CAD wuHCTpymMeHTH. Bbhopekun ye To3u codTyep ce xapakTepusupa c OoraTa
(YHKIMOHANHOCT, TOH MoXe Aa Obae momoOpeH ¢ BB3MOKHOCTTA 3a paslio3HaBaHE HAa PBYHO
HaYepTaHH eJICKTPOHHH cxeMu. [1o To3u HauuH, ujies 3a MPOCKT Ha eIEKTPOHHA CXeMa, HauepTaHa Ha
pbKa, me Obae mpeoOpasyBaHa B ChOTBETHOTO cxematuuHo pemenue B CAD codtyep. Tosa me
JOTIpYHECE 3a YCKOpsiBaHEe Ha Mpolleca Ha MPOEKTUpaHE M 3HAYMTEIHO II¢ HAMalk YCHIIUSATAa Ha
MPOCKTAHT, KOWTO HAMA J1a € HeoOX0MMO J]a U34epTaBa eJIeKTPOHHATA CXeMa JIBa ITBTH - BEJIHBK Ha
xaptust U cieq toBa B CAD codtyepern pemaktop. CraTusita mpeacTaBs aHAINW3, HACOUYEH KBbM
pas3no3HaBaHe Ha PHYHO HAUEpTaHHW EJICKTPOHHHM AHAIOTOBH CXEMH, M3IMOJ3BAMKH alropuTbMa 3a
pasmo3HaBaHe Ha 00exT YOLOVS. Cr3nmazen e Habop OT naHHU ¢ N300pakeHUs Ha PhYHO HauepTaH!
cxemu. OIeHEHAa € TOYHOCTTa HA MOJICINTE, KaTO ¢ TIOCTUTHAT BHCOK TPOIEHT Ha pa3lo3HaBaHe Ha
CIIEMEHTUTE Ha €JIEKTPOHHHUTE CXCMHU.

NPUHOCH
e I3cnmemBaH € TOAXOJ 3a pasllO3HABaHE HA €JIEMEHTH Ha PBYHO HAUEPTAaHH aHAJIOTOBH
CIIEKTPOHHHA CXEMH 4Ype3 MpHIaraHe Ha apXHTEKTypeH MO OT KOMITIOTBPHO 3pEHHE
YOLOVS.
e HampaBeH ¢ aHamu3 U OICHKAa Ha TOYHOCTTA HAa MOJEJM 3a pa3lOo3HaBaHE Ha CIICMEHTH Ha
PBYHO HAYCPTAHH CIICKTPOHHU aHAIOTOBHU CXEMH.

B2 I14. N. Petkov, M. Ivanova, Detection and Classification of Defects on Printed Circuit
Board Assembly through Deep Learning, 2024 9" International Conference on Smart and
Sustainable Technologies, SpliTech 2024, 25-28 June, Bol/Split, Croatia, 930-934, 2024.
ISBN: 978-953290135-1, https://doi.org/10.23919/SpliTech61897.2024.10612667.

https://www.scopus.com/pages/publications/85202452416

https://www.webofscience.com/wos/woscc/full-record/ WOS:001297807000173
https://ieeexplore.ieee.org/document/10612667

Pe3tome. CbBpeMEHHOTO IPOU3BOICTBO HA EIEKTPOHHU YCTPOMCTBA M MOJIYJIM M3UCKBA KPAWHHAT
HPOIYKT Ja ObJie ¢ BUCOKO Ka4eCTBO M Ha Bh3MOXKHO Hai-HHMCKA IIeHa. 3a Jia ce rapaHTupa ToBa,
NPOU3BOJICTBEHUSAT MPOILIEC BKIIFOUBA pa3inyHU (pa3u Ha TECTBAHE U BU3yallHA MHCICKIIUS, KaTo 1O
TO3M HAYHMH MOSBHINTE ce AeeKTH Morar jaa ObJaT OTKPUTH HaBpeMe. B cratusita e npencraBex
W3BBPIICH aHAIN3 W OICHKA Ha MpoIec 3a Kiacupuimpane Ha 1eeKTHH U FOIHU aceMOTUpaHu
MEYaTHH TUIATKY Ype3 IIpUIaraie Ha AbjI00ko o0yuyeHue. Ch31ajeHu ca COOCTBEHU HAOOPH C IaHHU
0T M300pakeHNst Ha aceMOIMPaHH ITeYaTHY TUIATKY ¢ U 0e3 Ne(eKTH, TPOBelIeHH ca eKCIIEPUMEHTH
¢ momorira Ha TensorFlow u ca oneHeHn mMozenu 3a knacudukanus. Pesynrarute mokas3ear, ue
U3CIIC/IBAHUSAT MOJIXOJ C€ XapaKTepU3HMpa ¢ BUCOKA TOYHOCT NPH pelIaBaHe Ha KJIacU(PHUKAMOHHU
3aj1a4M C JjBa KJlaca B KOHTEKCTa Ha OTKPUBaHE Ha JIeEeKTHH TIeYaTHH TUIATKH.

INPUHOCH
e Il3cnenBaH € HOAXOJX 3a TECTBAHE M BHU3yallHAa MHCHEKLMs Ha aceMOJIMpaHU I€4aTHH
TUTATKH 9pe3 IBJIOOKO O0yUeHHE.
e lI3BBbpiIeH € aHamU3 W OIeHKa Ha MOJENH 3a KIAcHU(pHUKAIMI Ha aceMOJIMpaHH TedaTHH
IUIATKW 3a IMoJArnoMaradHe Ha €TaluTe TCCTBAHC U BU3YyaJIHA MHCIICKIHA B IMPOU3BOJCTBCH
poIiec.

B3 I14. M. Ivanova, N. Petkov, R. Ilieva, Methods for Analysis of Manufacturing Process in
Electronics, 2023 8" International Conference on Smart and Sustainable Technologies,
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SpliTech 2023, 20-23 June, Split/Bol, Croatia, 847-850, 2023. ISBN: 978-953290128-3,

https://doi.org/10.23919/SpliTech58164.2023.10193090.
https://www.scopus.com/pages/publications/85168117056
https://ieeexplore.ieee.org/document/10193090

Pe3iome. [1o Bpeme Ha MPOM3BOACTBEHH MPOIIECH B €JIEKTPOHUKATA C€ CHOUPA TOISIMO KOJTMIECTBO
JaHHH, KOUTO ce 00paboTBat u aHam3upar. [lonydeHnTe 3HaHUS ce U3IO0I3BaT 3a OJ00psIBaHe Ha
(mom)mporieca, N30sATBaHE Ha ITOBPEIH BHB BPEMETO U IIOCTUTAaHE Ha IPOIYKTH C BUCOKO Ka4eCTBO.
BrenpsiBar ce pa3nuvHA TEXHOJOTHH B MHTEIMTEHTHW NMPOW3BOJCTBA, 0a3WpaHHW Ha JaHHH, 3a
MmoJIIoMaraHe B3eMaHeTo Ha pemieHus. Llenta Ha cratwsra ¢ na ce 000OOWIAT M aHAIM3HpAT
MpWIAraHu ChBPEMEHHU METOJU 3a MOA00psBaHEe Ha MMPOU3BOACTBCHHU MPOIICCH B €ICKTPOHUKATA
ype3 OMOMMOMETpPHYEH MOIXOJ M MpOy4YBaHEe Ha pPEJIeBAaHTHH HAaydHW CTaTWW. B pesynrtar Ha
W3CIICIBAHETO € Ch3JaJICH KOHIICTITYyaJeH MOJIEN, KOWTO BKJIFOYBA TOJOOPEHU CTAaTUCTHYECKU
METOJI M BHEIPSBAHE HA TEXHUKH OT MAIIMHHO O0YUYEHHE B TIPOU3BOJICTBEHH MTPOIECH B 00JIaCTTa
Ha eJeKTpoHmKara. HapacTBamiata ponisi Ha NPOTHO3HHSA aHANW3 € JOKa3aHa HE caMo dupe3
pe3ynTaTHTe OT HAIPaBEeHOTO M3CIIEBAaHE, HO M UPe3 Ch3aBaHe Ha MPOTHO3EH MOJEI 3a IENIUTE Ha
MIPOU3BOICTBO, CBBP3aHO C TEXHOJOTHS 33 IOBbPXHOCTEH MOHTAX.

IMPUHOCH

e II3BBpIICHO € U3CIEABAHE M aHATU3 Ha MPWIOKUMU METOJU M TEXHHKH 3a KOHTPOI U
mo100psiBaHe Ha MPOU3BOACTBEHHU MPOIIECH B €ICKTPOHUKATA.

e (Cp37a7cH € KOHIENTYyalleH MOJEIN, MPEACTABSII CHBPEMEHHH METOIU, MPUIOKUMHU 3a
aHaJIN3 Ha TPOU3BOJICTBCHHU ITPOLIECH B €JICKTPOHHKATA.

o (Cp3majcH € U € OIICHEH ITPOrHO3¢H MOIe]I, KOHTO MoKa3Ba ajIi TapaMeTpHy Ha IOAPOIIECCH
IIpH TIPOM3BOJICTBEHA JIMHUSA 3a aceMOJIMpPaHM TeYaTHH IUIATKA dpe3 TEeXHOJOTHATA 3a
MOBBPXHOCTCH MOHTaX, Ca B TUITUYHUS JAMANA30H U JIAIH MIPOU3BEICHUTE aceMOIMpaHU
I€YaTHHU IUIATKHU ca ¢ HEOOXOIUMOTO Ka4eCTBO.

B4 114. L. Zhenli, R. Ilieva, M. Ivanova, Machine learning for performance management of
robot-assisted cerebral palsy training system, 48" International Conference on Applications of
Mathematics in Engineering and Economics, AMEE 2022, 7-13 June, 2022, Sozopol, Bulgaria,
AIP Conference Proceedings, 2939(1). ISSN: 0094243X, ISBN: 978-073544763-9,
https://doi.org/10.1063/5.0178666.

https://www.scopus.com/pages/publications/85180327015

https://www.scimagoijr.com/journalsearch.php?q=26916&tip=sid&clean=0

https://pubs.aip.org/aip/acp/article-abstract/2939/1/030006/2929076/Machine-learning-for-
performance-management-of?redirectedFrom=fulltext

Pe3tome. AnropuTMu OT MalIMHHO OO0YYEHUE ce TpUiIaraT 3a OIleHKa Ha MPOU3BOJUTEIHOCTTA Ha
poOOoTH3MpaHa TPEHUPOBBYHA CUCTEMA 33 peXaOMIUTaIMs Ha Jela ¢ nepedpaiHa napanusa. Takbs
MIO/IXO/] TI03BOJISIBA aHAJIM3 M ITPOTHO3M Ha PeaKIisITa Ha eJIeKTPOHHATA CHCTeMa C BUCOKA TOYHOCT
Bb3 OCHOBAa Ha B3aUMOJICHCTBHETO YOBEK-KOMITIOTHD. PeXaOWIMTallMOHHUTE TPEHUPOBHUHU
JICViCTBUS Ha Jiela ¢ epedpaiHa mapasiusa ca poKycupaHu BbPXY BbOOPaKEHHETO U Ch3HATEITHUS
KOHTPOJI Ha 4YaCTU Ha JMLECTO, KaTO HAIPHUMEP YINPAKHCHUA HAJIABO WJIM HAASACHO. HGHTa Ha
M3CIIeIBaHUS MOJTYJ 32 B3aUMOJIEHCTBHE ¢ nHTep(elica e 1a MOTHBHPA U TI0JI00pY TPEHUPOBBUHUS
EHTYCHa3bM Ha Jierara ¢ nepedpaliHa napaimsa, 3a Ja MpoabihKaT pexaOuINTallMOHHATA Tepars,
n30sArBaiikn MHCIMTE 3a 0oJika, yMopa u auckomdopT. PoOoTsT € cumynupad B 1uatdopmaTa
CopeliaSim.

IMPUHOCH
e [IlpenctaBeH € MOAXOJ 3a OICHKA HA MPOHM3BOJMTEIHOCTTa Ha €JICKTPOHHA CHCTEMa,
M3I0JI3BaHa 3a peXxaOInTAaIs Ha [eT1a ¢ liepedpaHa mapajinsa, Ype3 npuiarane Ha MaliuHHO
oOyueHwue.

B5 I14. M. Ivanova, N. Petkov, Machine Learning for In-Circuit Testing of Printed Circuit
Board Assembly, 4™ Artificial Intelligence and Cloud Computing Conference, AICCC 2021,
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17-19 December, 2021, ACM International Conference Proceeding Series, 221-228, 2022.

ISBN: 978-145038416-2, https://doi.org/10.1145/3508259.3508291.
https://www.scopus.com/pages/publications/85127588911
https://www.webofscience.com/wos/woscc/full-record/ WOS:000929714300031
https://dl.acm.org/doi/abs/10.1145/3508259.3508291
https://www.scimagojr.com/journalsearch.php?q=1160015461 1 &tip=sid&clean=0

Pe3tome. TecTBaHEeTO € BaykHa MPOIIEaAypa B IPOU3BOACTBEH IIPOILIEC, KOSITO BOIMU J0 M3padoTKaTa
Ha BHCOKOKAYECTBEHM CIIEKTPOHHH KOMIIOHEHTH M MOAyJu. To MOXxe 1a OblIe YJIECHEHO upe3
MpUjiaraHe Ha TEXHUKA OT MAlIMHHO OOydYeHHe W pa3paboTBaHe HA MPOTHO3HM M aHATUTHIHU
Mojenu. CtaTusaTa IpecTaBst METO/ 3a MOAMOMAaraHe Ha TECTOBHTE HWH)KEHEPH TPH U3BBHPIIBAHE
Ha TECT II0 Bepurara Ha aceMONMpaHM II€YaTHH ILIATKU. M3M0/I3BaT ce alrOpUTMU OT
KOHTPOJIMPaHO MamuHHO oOydenue: Support Vector Machine 3a pelaBane Ha 3aja4u 3a JBY-
kmacoBa kmacudukaimus uw Random Forest 3a perraBaHe Ha 3agada 3a MHOTO-KJTacoBa
knacudukaims. TouHOCTTa Ha MOJEINTE € OLIEHEHA U Ca MOCTUTHATH BUCOKH PE3YJITaTH, KOraTo
70% ot Habopa ¢ maHHM ce n3noi3Ba 3a ooydeHue u 30% 3a TectBaHe. TOYHOCTTa HA MOAETHUTE
cien TpuiaraHe Ha anroputMmure Support Vector Machine m Random Forest ¢ cpaBHeHa ¢
TOYHOCTTAa Ha MOJEJ, IOJIy4YEeH 4Ype3 H3I0J3BaHE Ha alrOpPUThM 3a IBIOOKO oOydeHue. Upes
MPEUIOKEHHS TIOAXO0J] MOXKE JIa C€ M3BBPINU MPEIM3EH aHAIW3 W Kiacu(UKalus Ha NePeKTH,
BB3HUKHAJIMU 110 BPEME Ha MOHTAXXCH ITPOLECC Ha aCCM6J'II/IpaHI/I IIC4YaTHU IIJIaTKH.

MPUHOCHU

L] HpennomeH € METOJ C MHTCrpUpaHce Ha TCXHHUKW OT MAalIMHHO O6y‘-ICHI/IC 3a noarmnomMaraHe
HU3BBPIIBAHETO HaA TCCT 11O BE€pUTraTa Ha aCCM6HHpaHI/I II€4YaTHHU IIJIATKU.

e Chp3mazeHu ca MOJICNH 3a IPELU3CH aHAIN3 U Kiacu(UKanus Ha Ae()SKTH B MOHTAXKEH MPOIIEC
Ha aceMOJIMpaHy MeYaTHU TUIATKH.

Beo_I14. M. Ivanova, V. Tsenev, V. Mikova, An Approach for the Evaluation of a Measurement
System: A Study on the Use of Machine Learning and Predictions, Engineering, Technology
and Applied Science Research, 13(6), 12342-12347, 2023. ISSN: 22414487,
https://doi.org/10.48084/etasr.6450.

https://www.scopus.com/pages/publications/85179943112

https://www.webofscience.com/wos/woscc/full-record/ WOS:001119970100046
https://www.etasr.com/index.php/ETASR/article/view/6450
https://www.scimagojr.com/journalsearch.php?g=21101144516&tip=sid&clean=0

Pe3rome. KoHTpOnbT Ha KauecTBOTO MO BpeMe Ha MPOM3BOICTBEH MpPOIEC € BakeH (akTop 3a
JIOCTaBKaTa Ha MPOJIYKTH B EJICKTPOHUKATA B ChOTBETCTBUE C TEXHUTE INTAHUPAHH XaPaAKTEPUCTUKH
U cBolicTBa. KOHTPOIBT Ha Ka4eCTBOTO Ce CBBbP3Ba ChC CIIOCOOHOCTTA Ha M30paHa U3MepBaTeIHa
cucTeMa Jia U3BBPIIBaA NPEIM3HA U HaJISKIHH W3MEPBATCIIHH OIHUTH, KOETO CE OIICHSBA TJaBHO
Yype3 M3BBPIIBAHE Ha aHAJIM3 Ha M3MepBaTelHaTa cUCTeMa. 3a J1a c€ HaMajll BPEMETO 3a TO3M
aHaJIM3 U YaCTUYHO JIa CE aBTOMATHU3UPAT U3MEPBATEIHUTE ONIEpaIliH, B CTATUATA € TPEIOKEHA
METOI0JIOTHS 3a POrHO3UpaHe Ha YacT OT Habopa ¢ JaHHU 4pe3 Mpuilarane Ha ajiroputbma Neural
Net B naBa cueHapus: (1) korato Bama METPOJOTMYHU €KCIIEPTH y4acTBaT B M3MEPBAHETO B TPU
ONUTa U CE€ MPOTHO3UPAT JaHHWTE Ha TPETH CIEHUaIHCT U (2) KOrato TpuMa METPOJIOTUYHU
CHCIUAIUCTH CHOMpAT JaHHU B J[BA ONHWTAa M C€ INPOTHO3UPAT JAHHWUTE OT TPETHUS OIHWT.
PazpaboreHnTe nporHo3Hu MOAEIH B TE3U JIBa CLIEHApHs Ca OLICHEHHW U T C€ XapaKTepU3upaT C
BHCOKa TOYHOCT. AHAJIM3 Ha MOBTOPSEMOCT W BB3MPOU3BOJIMMOCT HA M3MEPBATEIHUTE ypenu ce
mpuiara 3a OICHKa Ha WM3MEPBATEIHUTE CHUCTEMH, Oa3upaHH Ha OPUTMHAJIHA W YaCTHYHO
CHUHTETHYHH HaOOpW c jJaHHH. Upe3 cpaBHEHHE HA pe3ysiTaTHTe M OJM30CTTa Ha TOIyYEHHTE
CTOMHOCTH € M0Ka3aHa NPUT0IHOCTTA Ha MPEIOKEHHS OAXOI.

INPUHOCH
° Hpe;[noxceHa € MCTOAOJIOTUA 3a aHAJIM3 HAa HM3MCEPBATCIIHM CHUCTCMH YpE3 MOATOTOBKA Ha
YaCTUYHO CUHTCTUYHHU Ha60pn C JaHHU U IIOJIYaBTOMATU3UPAHC HA U3MEPBATCIJICH IPOIIEC.
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° HanpaBeHo € CpaBHCHHE M OICHKA Ha TOYHOCTTAa Ha U3MCPBATCIIHU CUCTEMH, OCHOBAHU Ha
OPHUTHMHAJIHU U YaCTUYHO CHUHTCTHYHHU JaHHH, KaTO PE3YJITATUTE IMOKa3BaT IMPUTOAHOCTTAa Ha
npeaIoKeHaTra METOJ0JIOIrUA IIPU aHAJIN3 Ha U3MCPBATCIIHU CUCTEMMU.

B7 I14. V. Tsenev, M. Ivanova, Statistical and machine learning approach for evaluation of
control systems for automatic production lines, Bulletin of Electrical Engineering and
Informatics, 11(5), 2527-2536, 2022. ISSN: 20893191,
https://doi.org/10.11591/eei.v11i5.3664.

https://www.scopus.com/pages/publications/85136079059

https://beei.org/index.php/EEl/article/view/3664
https://www.scimagojr.com/journalsearch.php?q=21100826382 &tip=sid&clean=0

Pe3iome. [Ipon3BoacTBEHHUTE TIPOIIECH M KOHTPOIHATE CHCTEMH 32 aBTOMATUYHH TIPOU3BOJICTBEHU
JIMHUU C€ OIICHSBAT IJIABHO 4pe3 IpuiaraHe Ha CTATUCTUYCCKU METOAM, KaTO HAMOCIEeIbK Ce
M3I0JI3BAT W aJITOPUTMHU OT MAIIMHHO oOy4eHwue. LlenTa Ha craTtusTa € jJa mpeJCTaBH MOJXO 3a
OIIEHKA Ha CHCTEMH 3a KOHTPOJ ¥ U3MepBaHe, 0a3upaH Ha KOMOWHAIUS OT CTATUCTHYECKN TEXHUKH
KaTo aHaJM3 Ha TIOBTOPSAEMOCT W BB3MPOU3BOJANMOCT HA aTpUOYTHTE, aHAIM3 Ha CUCTEMH 3a
M3MEpBaHE M alTOPUTMU OT MAaIIMHHO oOyueHue. [IpemnoxkeHusT Meron € BepuduIMpaH B
MIPOM3BOACTBO Ha KOHEKTOP G8680X, KOHTO Ce M3IM0I3Ba B aBTOMOOMITHATA HHAYCTPHs. KOHTPOIBT
ce m3BbpmBa 100% 3a BCHYKM MPOW3BEACHHW YaCTH BEIHATa CJeN IMpolleca Ha “IIIpHUIlBaHE’ .
JlokazaHo €, 4e BB3IOJI3BAMKHN CE OT CTATUCTHKATa U MAIIMHHOTO OOydYeHHE, IPOU3BOICTBEHUST
MIPOIIEC U CUCTEMUTE 3a KOHTPOJI ¥ H3MEPBaHe MOraT Jia ObJjaT OLIEHEHN C MHOTO BHCOKA TOYHOCT.
[IpoyuBaneTo W aHANMM3BT BOAAT 10 (popMynmpaHe Ha HAKOW MPETOPBHKU 3a IMOAIOMaraHe Ha
MCHHU/KbPU U MHIKCHEPH, YIaCTBAIIIH B IIPOMU3BOACTBCHU ITPOLICCH.

INPUHOCHU

[pennokeH € METOJ 3a OIIEHKAa Ha KOHTPOJIHH CHCTEMH 32 aBTOMATHYHU ITPOM3BOICTBEHH JTHHUH,
KOWTO Ce OCHOBaBa HAa CTATUCTHYECKH TEXHUKU M TEXHUKHU OT MAIIMHHO 00ydIeHHe.
[IpeayiosxkeHUAT METO € BepUPHUIMPaH Ype3 OlEHKa Ha MPOU3BOJACTBOTO Ha KoHEKTOp G8680X,
KOKTO ce M3MO0JI3Ba B aBTOMOOHITHATA HHIYCTPHSL.

B8 I14.  N. Petkov, M. Ivanova, Printed Circuit Board and Printed Circuit Board Assembly
Methods for Testing and Visual Inspection: A Review, Bulletin of Electrical Engineering and
Informatics, 13(4), 2566-2585, 2024. ISSN: 20893191,
https://doi.org/10.11591/eei.v13i4.7601.

https://www.scopus.com/pages/publications/85196521358

https://beei.org/index.php/EEl/article/view/7601
https://www.scimagojr.com/journalsearch.php?g=21100826382 &tip=sid&clean=0

Pe3rome. TecTBaneTto W BH3yaliHaTa HWHCIEKs Ha medatHu 1miatkd (PCB) u acemOnupanu
negatHu miatkd (PCBA) ca BaxHM mporienypyd B IPOU3BOACTBEHM INPOIECH HA E€IEKTPOHHHU
MOJIYJIM M YCTPOMCTBA, CBBP3aHH C JIOKATM3UpaHe 1 uaeHTuunupane Ha nedextu u nospeau. [lo-
PaHHOTO OTKpHBaHE Ha JIeeKTH W TMOBPEAM BOJAW 10 HAMasiBAHE HAa Pa3XOAWUTE, BPEMETO H
W3MOJI3BAaHUTE PECYpCH 3a MPOU3BOJACTBO HA BHMCOKOKAdeCTBEHa ENEeKTpOHHKa. B crarusita e
M3BBPIICHO NIPOYyYBaHE M aHAJIN3 HAa ChbBPEMEHHU M3CIIEBAHUS OTHOCHO METOAM 3a TECTBAHE HA
PCB u PCBA, TexHuku 3a OTKpWBaHE Ha Ae(PEKTH W BH3yalHa WHCHeknus. M3cnensa ce u
BIIMSIHUETO Ha MAIIUHHOTO W JBJIOOKO 00ydeHHEe BHPXY MPOIEIYPHTE 3a TECTBaHE U BU3yalHa
uHcnekuus. Mznon3BaHaTra METO0JI0THS BKIIOYBA OMOIMOMETPHUYEH MTOAXO0 U aHAIIN3 Ha HAYYHU
CTaTUH, MHASKCUPaHU B Hay4yHaTa 0a3a gaHHu Scopus. Pesynrarure ca nmpeacraseHu noj popmara
Ha paMKa, KOsITo 0000111aBa ChBPEMEHHH U3CIE/IBAHNS, CBBP3aHH C METO/IH 32 TECTBAHE U BU3yalIHa
nucnexknus Ha PCB u PCBA.

INPUHOCH
e lI3BBpIIeH € aHAM3 Ha ChBPEMEHHA HayYHA MPOIYKIIHSI OTHOCHO METO/IH 3a TECTBAHE Ha
PCB u PCBA, TexHUKH 32 OTKpUBaHe Ha IeeKTH U BU3yalHa HHCTICKIIHS, Ype3 pUiarane
Ha OMOIMOMETpUYEH NOJX0/ U JIUTEPaTyPEH 0030p Ha pesieBaHTHU HAYYHH IyOJUKALUH.
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e [Ipemnoxena e paMka, CHCTEMaTH3HPAIIa MIPHIIOKIUMH 10 HACTOSIIIEM METOIH 33 TECTBaHE
u Bu3yanHa uHcneknus Ha PCB u PCBA, kaTo e mokazaHo ¥ 3HAYCHHETO Ha MAIIWHHO,
IBIIOOKO U TpaHchepHo oOyUueHwe.

B9 I14. M. A. StoSovi¢, N. Radivojevi¢, M. Ivanova, Electricity Consumption Prediction in an
Electronic System Using Artificial Neural Networks, Electronics, 11(21):3506, 2022. ISSN:
20799292, https://doi.org/10.3390/electronics11213506.

https://www.scopus.com/pages/publications/85141672287

https://www.webofscience.com/wos/woscc/full-record/ WOS:000881020200001
https://www.mdpi.com/2079-9292/11/21/3506
https://www.scimagojr.com/journalsearch.php?q=21100829272&tip=sid&clean=0

Pe3rome. OrpoMHOTO HapacTBaHE Ha ThPCEHETO Ha EJIEKTPOCHEpPIrHs B CBETOBEH Mamad noBeze 110
MHOTO TpOOJIEMH, CBBbpP3aHH C €(DEeKTUBHOTO U M3MOJ3BaHE, KOETO BIIOCIEICTBHE IOCTABS TPYIHH
MpeIU3BUKATEICTBA MPeJl MOTPEOUTENNTE Ha eNEKTPOSHEPTH OT BCHYKH HUBA - OT JOMaKMHCTBAaTa 10
ChOPBHKEHMSITA Ha TrojeMu KommnaHuu. lloBedeTo OT Te3u mNpeAM3BHKATEICTBA Morar na ObIar
MIPEOIOJICHH Ype3 TOYHO MPOTHO3UPAHE Ha ThPCEHETO Ha eneKTpoeHeprusi. OCBeH TOBa, OTTOBOPHOCTTA
3a OajlaHC BKIIOYBA q)HHaHCOB MCXaHM3bM, OCHOBAaH Ha CAaHKIWUH, NPpUYUHABALL AJOIMBIHUTCIHH
pas3xoau 3a JIOIIO OLEHEHO MOTpebieHHe HajA pa3pelleHuTe T'paHuly Ha aucOananc. B cratusra e
MPEIUIOKEH METO[ 32 MPOTHO3HUPAaHE Ha MOTPEOJICHUETO Ha eJeKTPOeHeprus, 0a3upaH Ha U3KyCTBEHH
HEBPOHHU Mpexxu. HabopbT OT JaHHM 3a MOTPEOICHUETO Ha ENIEKTPOCHEPTHSI CE TIOTy4aBa OT XJIQJUITHO
CHhOPBKEHHE, KOETO TeHepupa JaHHU Ha 1MOYacoBH MHTepBanu. IlomyueHUTe NaHHM ce U3MepBaT 3a
Nepuo OT HaA 2 TOAMHU U CIEJ TOBA Ce Pa3leisAT Ha YETHPH CE30Ha, Taka 4e 3a BCEKH CE30H ca
pa3paboTeHn pa3IuyHK MoJeNd. Pasriexxnar ce meT pa3iudHu MPEKOBU CTPYKTYpu (OOMKHOBEHA
RNN, LSTM, GRU, nmynocouna LSTM, nynocouna GRU) 3a meT pa3nuyHu CTOWHOCTH Ha
XOPH30HTA, T.€. BXOJHH JaHHU (€IUH JCH, ABa JHU, YETUPH THH, €AHA CEIMHIA, 1BE CEAMHLN). 3a aa
ce MOJy4aT KayecTBEHH M KOJIMYECTBEHU CPABHEHUS MEXIY IOJNyYEHHUTE MOJENH, Ce H3IOJI3BaT
WHAEGKCH Ha TPOM3BOAMTEIHOCT, KaTro cpeaHa abcomoTHa mponeHTHa Tpemka (MAPE),
cpenHokBaaparnyHa Tpemka (RMSE), cpenna abcomtotHa rpemka (MAE) m cpemHOKBagpaTHdHa
rpemika (MSE). Pesynrarure moka3sat, 4e MOAM(HUKAMUTE Ha PEKYPEHTHUTE HEBPOHHU MPEXH Ce
MPEACTaBIT MHOTO MO-100pe 0T OOMKHOBEHHTE PEKYPEHTHH HEBPOHHHM MPEXH. Y CTAaHOBEHO €, ue
crpykrypute GRU n LSTMB ¢ xopuzontu ot 168h u 336h umat Haii-n1o0pu pe3ynraTi.

INPUHOCH
e Pa3paboTeHu ca CE30HHU MOJEIM 3a IPOTHO3UPAHE HA KOHCYMUPAHOTO KOJIMUYECTBO €HEPrust
Bb3 OCHOBAa HAa JIaHHM 33 HM3MEPEHO IO0YacoBO MOTpeOJeHHe, MOIYyYeHH OT XJIAJAWUIHA
€JIEKTPOHHA CHCTEMA.
e |I3BbpIIcHA € OLIEHKA Ha €EeKTHBHOCTTA Ha MPEAJIOKECHUTE MOJEIH Bb3 OCHOBA Ha HAKOJKO
mokasareJs u ca u30panu Half-1oOprTe MOJIENH criopea AerHUpaHU KPUTEPHU.

B10 I14. A. P. Aravena-Cifuentes, J. D. Nuifiez-Gonzalez, A. Elola A, M. Ivanova,
Development of Al-Based Tools for Power Generation Prediction, Computation, 11(11):232,
2023. ISSN: 20793197, https://doi.org/10.3390/computation11110232.

https://www.scopus.com/pages/publications/85178263640

https://www.webofscience.com/wos/woscc/full-record/ WOS:001119630300001
https://www.mdpi.com/2079-3197/11/11/232
https://www.scimagojr.com/journalsearch.php?q=21100857172&tip=sid&clean=0

Pe3rome. ToBa wu3cnenBaHe mpelcTaBs MOJEN 3a MPOTHO3MPAHE HA IPOM3BOACTBOTO Ha
(hoTOBOJITANYHA CHEPrUs Bb3 OCHOBA Ha METEOPOJIOTUYHH, BPEMEBU M T'eOrpad)CKu MPOMEHIIMBH,
0e3 Ja ce WU3NOJ3BAT CTOWHOCTH Ha OONBYBAHETO, KOUTO TPAJAMIUOHHO Ch3/1aBaT
MPEIM3BUKATENICTBA U TPYAHOCTH 332 TOYHH MPOTHO3U. M3MOI3BaHU ca METOAM 33 BaJlWIWpaHe U
MoKa3aTelnu 3a OIEeHKa, 3a Ja Ce aHAIM3UpaT YEeTUPU MOJXO0Ja, KOWTO C€ pa3lindaBaT B
pasnpezeneHreTo Ha 6a3aTa JaHHHM 3a 00ydeHue u TecTBane. KoeuuueHTsT Ha nerepMuHanys R2,
Ce M3II0JI3Ba 32 U3MEPBAHE HA JieJia Ha BapHaluiTa B IPOU3BOICTBOTO Ha ()OTOBOJITAMYHA EHEPTHS,
KOWTO MOXe Ja ce OOsSCHU ¢ mpoMeHIMBHTE Ha Mojena, gokaro gCO.eq mpeacTaBisiBa
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KomuecTBOoTO emucun Ha CO,, €eKBUBAJICHTHU Ha BCAKA €IMHUIA TTPOU3BEICHA eEKTPOSHEPTHSL.
U nBete ce n3mon3BaT 3a CpaBHABaHE Ha MPOM3BOAUTEIHOCTTA HA MOZEIA B Bb3EHCTBHETO BHPXY
OKOJTHAaTa cpena. PesynraTure moka3BaT 3HAYUTEITHH Pa3IMKH MEXKy MECTOIOJIOKEHHUATA, KaTO B
HSKOW Cly4aw NOJ0OpPEHHATA ca CHIICCTBEHU, JIOKATO B JAPYTH MOJOOPEHUATA Ca OTPaHHYCHHU.
[lomueprano € 3HAUYEHHETO HA MEPCOHAIM3UPAHETO HAa MPOTHO3HUS MOJEN 32 BCSKO KOHKPETHO
MecToToNIoKeHne. MoJke /1a ce Kake, 9e IPOYYBAHHSTA Ha BB3/ICHCTBUETO BHPXY OKOJHATA Cpefa
ca JIOMBJIHUTEIIHA CTHIIKA KbM Ch3JIJaBAaHETO HA MO-yCTONYMBY U ehekTHBHU Mojaeau. ChIo Taka,
TOBa WM3CIIEZBAaHE Pa3TiekJa KaKTO TOYHOCTTA Ha MPOTHO3WTE 3a CI'bHUEBATa €HEPrus, Taka M
BB3JICHCTBIETO BhPXY OKOJHATA Cpeia Ha M3IIOI3BAHUTE B MPOIEca H3UACIUTEIHHA PECYPCH, KaTo
10 TO3W HAYWH HacChpyaBa OTTOBOPHUS M YCTONYMB HANIPEIbK HAa HAyKaTa 3a JaHHUTE.

MNPUHOCH

e 1I3BBpIICHO € MpOyYBaHE M aHAM3 Ha ChBPEMEHHa HaydHa MPOAYKIHS M MOCTUTHATH
pe3yATaTH MpH MPOTHO3MpaHe Ha e(EeKTUBHOTO HM3MOJ3BaHE Ha CIBHYEBUTE MAHETH U
TeHepHUpaHaTa OT TSIX eJEKTPOCHEPTHAL.

e l3pppmieHo € mpoydyBaHe M HACHTHU(UIIUpAaHE HA MOIXOISAIINA aJTOPUTMHU OT MAIlWHHO
o0OydeHune, HACOYEHH KbM MMo100psABaHe HA TOYHOCTTA HA IPOTHO3UPAHETO.

o Ilpemmoxken e moaxonm 3a TOAOOpSBaHE HA peE3yNTaTUTE NPH TNPOTHO3ZUPAHE HaA
JNEHCTBUTETHOTO TeHEpUpaHe Ha (hOTOBOJITANYHA €HEPT U

B11 II14. M. Ivanova, G. Bogdanova, C. Z. Kertész, Large and Small Language Models in
Manufacturing and Electronics, 2025 10" International Conference on Smart and Sustainable
Technologies  (SpliTech), Bol/Split, Croatia, 2025. ISBN: 978-953-290-142-9,
https://doi.org/10.23919/SpliTech65624.2025.11091684.

https://www.scopus.com/pages/publications/105013469383

https://ieeexplore.ieee.org/document/11091684

Pe3rome. ChbBpeMEHHUTE NPOU3BOJCTBA, BKIIOUUTEIHO HA EJICKTPOHMKA, CE XapaKTEPHU3UPAT C
aBTOMAaTHU3allMs HA roJisiMa 4acT OT MPOU3BOICTBEHUTE IEUHOCTH, @ aBTOMAaTH3aLUsITa € CBbp3aHa
U C TpujaraHe Ha TeXHUKH OT u3kycTBeH uHTenekT (MUN). Ilpe3 mocnenHute rOAMHU CE€ BOAM
JUCKYCHS 32 TOBA JJOKOJIKO Ca IOJIE3HU T'OJIEMUTE U MaJIKU €3UKOBH MOJENH 32 MOJANOMAaraHe u
mooOpsiBaHe Ha IPOM3BOACTBEHU ACWHOCTH, KaTO HAW-4eCTO ca NMPWIOKHMH B CHCTEMH 3a
3aJlaBaHe Ha BBIIPOCH M TOJyyaBaHe Ha OTTOBOPH, 3a M3BIMYaHE W 0000IIaBaHE HA 3HAHUS OT
JIOKYMEHTH, 3a aHaJIM3 Ha pa3JIM4yHO 110 BUJI ChlIbpKaHue. B cTaTusita ce n3cienBa npuiokuMocTTa
Ha TOJIEMUTE UM MAJIKM €3UKOBH MOJEIM B MPOU3BOACTBEHATA MPAKTUKA U KaK T€ BIMSAT Ha
MTPOM3BOJICTBEHHU MPOIIECH U KpaHUTE TIPOJAYKTH B 00JIaCTTa Ha elleKTpoHnKaTa. Ch3/IajieH € U €
JMCKYTHPaH KOHIICNITYaJIeH MOJIeJI, KOWTO 00001[aBa MOTYYCHUTE PE3YJITaTH.

INPUHOCHU
e l3BBpIIEHO € HM3CcieIBaHe OTHOCHO MPHJIOKUMOCTTA Ha TOJIEMH U MaJIKU €3UKOBH MOJIEH B
MIPOM3BOJICTBEHATA MPAKTHUKA M BIUSHUETO MM BBPXY IPOU3BOJICTBEHHU INPOILECH M KpaiHH
MPOJYKTH B €JIEKTPOHHUKATA 4pe3 TpuilaraHe Ha OMONIMOMETpUYEH aHalh3 W JUTEpaTypeH
0030p Ha PeIeBaHTHN HAYYHH ITyOIUKALIUH.
e Cp3aazieH € KOHLENTYaJIeH MOJIeN, MPEACTABII U3MOI3BAHETO HA TOJIEMU M MAJIKH €3MKOBH
MOJIETIH 32 Pa3JIMYHU IIeJH B NHTEINT€HTHN TIPON3BOJICTBA.

B12_I14. M. Ivanova, P. Petkova, Intelligent Approaches to Automate Quality Control in
Manufacturing, In: Yang, XS., Sherratt, R.S., Dey, N., Joshi, A. (eds) Proceedings of Tenth
International Congress on Information and Communication Technology. ICICT 2025, Lecture
Notes in Networks and Systems, 1444(5), 499-509, 2025, Springer, Singapore. ISSN: 2367-
3370, https://doi.org/10.1007/978-981-96-6932-5 39.

https://www.scopus.com/pages/publications/105019315175
https://www.scimagojr.com/journalsearch.php?q=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-981-96-6932-5 39
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Pe3tome. [Ipon3BOACTBEHUAT MPOIIEC, BKIIOYUTEITHO B 00JIaCTTa HA €JIEKTPOHUKATA, TpsiOBa 1ma Obe
OpraHu3upaH [0 TAaKbB HAYWH, Y€ Ja TapaHTHpa MPOU3BOJICTBOTO Ha KAYECTBCHH M3/IeHs. ToBa MOXKe
Jla Ce MOCTUTHE Ype3 U3IO0JI3BaHe W CIICBAaHE Ha OMpPECIICHU MPOICIypyd U METOAM 3a KOHTPOJ Ha
KauecTBOTO. KOHTpPONBT Ha KavyecTBOTO OOWKHOBEHO C€ U3BBHPIIBA HA HSIKOJIKO eTama OT
MPOM3BOJICTBOTO, 32 JIa C€ MPOBEPH JATTU HAMA OTKJIOHEHHS B TApaMETPHTE Ha MPOIYKTa, KATO MO TO3U
HAYMH Ce TapaHTHpa ChOTBETCTBHE C MPOU3BOJICTBEHATA crienudukanysi. Hamocneask, B paMKuTe Ha
KOHIIEIIMHTE, CBbp3aHu ¢ UHIycTpHs 4.0, Ce mpuiaraT U TEXHUKH OT MallIMHHO 00y4YeHUE U U3KYCTBEH
WHTEJIEKT, KOETO MPaBU CHCTEMHUTE 32 KOHTPOJ Ha Ka4eCTBOTO BCE MO-MHTEIUTEHTHH, KaTO 10 TO3U
HAYMH 3HAYMTEITHO MOJIoMara eKCrepTuTe mo kayecTo. Llenrta Ha cratusta e na ce kaprorpadupat
HACTOSIIUTE HAYYHH MOCTHKCHHS OTHOCHO MPUJIOKECHUETO Ha MAlIMHHOTO OOYYeHHE B 00JIaCTTa Ha
KOHTPOJIa Ha KauyeCTBOTO 4Ype3 OMOIMOMETPUYCH aHAW3 U Ja C€ NPEICTaBAT PE3YJITaTUTE OT
MPOBEJICHHU CKCIIEPUMEHTH C JJaHHH OT peaieH MPOU3BOACTBEH Tporiec. [Ipu ch3aaeHuTe TPOTHO3HU
MOJICITH, KOMTO pelIaBaT 3aj1a4ya 3a Ki1acu(huKamus ¢ 1Ba Kjiaca, KOUTO MPEMHUHABAT WM HE TIPEMUHABAT
IIpOBEpKaTa 3a Ka4yeCTBO, CE NpHJaraT CISAHUTE METOAM Ha oOydueHHe: (a) M3KYyCTBEHAa HEBPOHHA
MpeXka ¢ ONTUMHU3ANNS Ha rmapameTpuTe, (0) aHaiau3 Ha TJIaBHATE KOMIIOHEHTH U IBIOOKO 00yUYCHHE,
(B) amropursm Random Forest. TounocTTa Ha TpuTe MeToqa HAa OOy4YEHHE € BHCOKA, KaTO BTOPHST
METO/T € OCOOCHO TIOTXOISIIII.

INPUHOCH
o 1I3BbpIleH ¢ aHaaM3 Ha ChbBPEMEHHA HAaydHa MPOIYKIMSA OTHOCHO MOAXOIM 3a KOHTPOJ Ha
Ka4ecTBOTO ¢ (OKYC BBPXY pOJATA HA MAIIMHHOTO OOy4YeHHEe, Karo € MPHIOKEH
OMOIMOMETPUYCH TTOIXO.
e (Cp3mazeHu ca MOJENN 3a KiIacu(pHUKAIMs Ha 0OEKTH [P KOHTPOII Ha KaYeCTBOTO II0 BPEME Ha
MPOU3BOJCTBEH TPOIEC, KATO MPOTHO3HUTE MOJCIH ca OasMpaHW Ha HaH-MOXOSIIHTE
XapaKTepUCTHKH Ha JaHHUTE.

Pe3oMeTa 1 NPHHOCH HA HAYYHH MyOJMKALIMA B W3IaHUsI, KOUTO ca pedepupanu u
HHJIEKCHPAHU B CBETOBHOU3BECTHH 0a3u 1aHHM ¢ HayyHa uHpopmanus (Web of Science n
Scopus), U3BbH Xa0WJIUTALMOHHUSA TPYA

I'1_II7.M. Ivanova, E. lilchov, A Study on the Development of Quantum Cryptography and Some
Challenging Issues, 49" International Conference Applications of Mathematics in Engineering and
Economics, 10-16 June, 2023, AIP Conference Proceedings, 3182(1), 2025.
https://doi.org/10.1063/5.0246142.

https://www.scopus.com/pages/publications/105002339358

https://www.scimagojr.com/journalsearch.php?q=26916&tip=sid&clean=0

https://pubs.aip.org/aip/acp/article-abstract/3182/1/130002/3341188/A-study-on-the-development-of-
quantum-cryptography?redirectedFrom=fulltext

Pe3rome. B kBanToBara kpunrorpadus ce mpuiaraT NPUHIMIN OT KBaHTOBaTa MEXaHWKa, 3a Jia ce
OCUTYPSAT CUTYPHM KOMYHUKAIMOHHM KaHand. EnHa OT Hall-nomyJsipHUTE TEXHUKM B KBaHTOBATa
Kpunrorpadusi € KBAHTOBOTO pa3lpejeicHHe Ha KII0YOBE, KOSTO M3I0N3Ba KBAHTOBH CHCTOSIHHS 32
MPeOCTaBsiHE HA CHTYPHH KitodoBe. OCHOBHOTO MPEMMCTBO HA KBaHTOBaTa KpUNTorpadus e, ue T
npeyiara 3aliuTa Cpelly MOJICIYIIBAaHE M MaHUIIyJMPaHe, KOETO HE € Bb3MOXHO C KIaCHYECKUTE
METOJM 3a Kpunrtupane. ToBa € Taka, 3all0TO KONMPAHETO HAa JIAHHU B KBaHTOBO CBHCTOSIHME €
MPaKTHYECKH HEBB3MOXKHO M BCEKH OIUT 3a MIPUXBAIaHe WIA MaHUIYJIHNpPaHE Ha TaHHUTE IIE JOBEC
70 TbJIHAaTa UM TpoMsiHa. B pesynrar Ha ToBa Bcsika HaMeca OT TpeTa CTpaHa MoXe Ja 0bae Obp30
OTKpHTa. TpaAuUHUOHHUTE KPUNTOrpad)CKU aNrOPUTMH, M3MOI3BAHN B ChbBPEMEHHATa Kpunrorpadus,
ca yA3BHMH 32 aTaky MOPaay €BONIONHATA HA KBAHTOBUTE KOMITIOTPH M MaTEMaTHYECKUS HAIIPEIbK B
pas3iaraseTo Ha rojemMu nenu umcia. CienoBaTenHo, peleHUETO 3a CIPaBsSHE C Ta3H ysI3BUMOCT € Ja
ce IPpWIOKaT NPUHLIMIINTE HAa KBaHTOBaTa (U3MKa KbM Kpuntorpadusra. Llenta Ha cratusra e ga ce
pasrienar ChbBpEeMEHHH HayYHHU TOCTIDKEHHsS B 00JacTTa Ha KBaHTOBara Kpunrorpadus u na ce
MIPECTaBAT HAKOU MPETU3BUKATEITHA BBIIPOCH.

MNPUHOCH

° I/ISB’prHeH € aHaJM3 Ha CBBPEMCHHU HAYYHU IIOCTHXXKCHHUSA OTHOCHO pPCIICHUA U
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MpeIM3BUKATEITHN MPOOIEMH, CBbP3aHU C KBAaHTOBaTa KpUITOrpadus.

I'2_I17.M. Durcheva, M. Ivanova, Verification in Information Systems: A Machine Learning
Approach with Zero-Knowledge Proof and Matrix Power Functions, 49" International Conference
Applications of Mathematics in Engineering and Economics, 10-16 June 2023, AIP Conference
Proceedings, 3182(1), 2025. https://doi.org/10.1063/5.0246141.

https://www.scopus.com/pages/publications/105002305046

https://www.scimagoijr.com/journalsearch.php?q=26916&tip=sid&clean=0
https://pubs.aip.org/aip/acp/article-abstract/3182/1/060007/3341175/Verification-in-information-
systems-A-machine?redirectedFrom=fulltext

Pe3tome. CrBpeMeHHNTE HHPOPMAIMOHHN CHCTEMH CE€ XapaKTEpH3UpPaT ¢ HHTCH3WBEH TpaHchep Ha
JaHHU U IOKYMEHTH, KOETO I03BOJIsIBa TSIXHATa Obp3a U B PEaHO BpeMe 00paboTKa, KaKTO U HaJIeKTHO
CKJIIOYBaHE Ha JOroBopH. ToBa M3MCKBA YCTAHOBEHUSIT KOMYHHKAIIMOHEH KaHAN MEXKAY pa3IHIHUTE
CTpaHu 1a ObJe CUTypeH W HaaexaeH. Kato pemienue, B Ta3W CTaTHS € MPEUIOKEH IPOTOKON 3a
JOKa3aTeJICTBO C HYJICBO 3HAHWE, H3IMION3BAl] MAaTpU4Ha CTENeHHa (YHKIUS B TPOIMHYECKU
MOJIyNPBhCTCHU. MaTpuyHata cTereHHa (YHKIMS Ce pasriiexkla KaTo JESHCTBHETO Ha MaTpHueH
MOJYNIPBCTEH BBPXY crermduueH Habop OT MaTpUIM. BChITHOCT, MaTpUYHUTE CTENEHHH (QYHKIHN
MoOTaT Ja ObJaT OMUCAaHW KAaTO €IHOMOCOYHHM (PYHKIWHU, mopamu QakTta, 4e Te MoraT aa ObaaT
MPUITUCAHU HA HSAKOM 000OLICHU MPOOJIEeMH C M3MBIHUMOCTTA, KOMTO Ca MOTeHIHaTHO NP-mbiHu.
[punoxeHno e MamMHHO 00y4YeHHE B KOMOMHALIMS C TIPOTOKOJ 32 JI0Ka3aTeJICTBO C HYJIEBO 3HAHHUE 32
MOJTyYaBaHe Ha MPOTHO3a OTHOCHO YCHENTHOCTTa Ha MPOBEpKaTa Ha CAaMOJIMYHOCT Ha MOTPEOUTEIH Ha
I/IH(bOpMaIH/IOHHI/I CHUCTCMU U IIOCTUT'aHEC HA IMO-BUCOKO HUBO HAa CUT'YPHOCT.

MNPUHOCH
e [lpennoxeH e MPOTOKON 3a JOKa3BaHE C HYJIEBO 3HAHWE, W3IOJI3BAIl MAaTpUYHA CTETICHHA
(HYHKIMS B TPOTIMYECKH TONYNPHCTEHH W TOW € OIIEHEH ChOOpa3HO HAKOJIKO (pakTopa, KaTo
M'BITHOTA, HAJISKTHOCT U HYJIEBO 3HAHHE.
e [lpemnoxeH e moaxoxa, KOWTO KOMOWHHMpAa MAaIIMHHO OOYYeHHE M MPOTOKOI 32 JOKa3BaHE C
HYJIEBO 3HAHHE, 3a IPOTHO3MpPAHE YCIENIHOCTTa Ha BepU(HKALIMSI HAa CaMOJIMYHOCTTA Ha
NOTpeOuTENN B MHPOPMAIIMOHHN CHCTEMHU.

I'3_I17.M. Ivanova, R. Ilieva, Towards Security, Data Privacy and Learning Performance, 19®
International Conference on Information Technology Based Higher Education and Training,
ITHET 2021, 4-6 November, 2021, Sydney. ISBN: 978-172818883-6,
https://doi.org/10.1109/ITHET50392.2021.9759574.

https://www.scopus.com/pages/publications/85130090231

https://ieeexplore.ieee.org/document/9759574

Pe3rome. IpencraBeHo e u3cnenBane U € AUCKYTHPAHO BIUSHUETO HA HUBOTO HAa CUT'YPHOCT Ha cpefa
3a eJIEKTPOHHO O0YyUYCHHE U N3MOJI3BAaHUTE MEXaHU3MHU 32 MOBEPUTEITHOCT Ha JJAHHHUTE BbPXY ydeOHaTa
eekTUBHOCT Ha 00yuaeMu. MHeHHETO Ha 00y4aeMHUTe CBIIO € B3ETO 0] BHUMaHUe upe3 pa3paboTeHa
OHJIaliH aHKeTa. JJOKOJIKOTO HM € M3BECTHO, TAKBB aHAJM3 Ce Mpeisiara 3a IbpBU BT B Ta3U padoTa.
PesynraruTe oT mpoy4yBaHe Ha Hay4yHATa JIMTEpaTypa U OTTOBOPHTE HA aHKETHPAaHUTE O00ydaeMu ce
W3MON3BaT 3a pa3paboTBaHEe Ha MOZEJ, MPOTHO3Mpall CTEeNeHTa Ha NoAoOpsBaHe Ha yueOHaTa
e(EeKTHBHOCT, KaTO c€ B3eMaT MpPE/IBH]I HUBOTO HAa CUTYPHOCT Ha ydeOHATa cpella U MEXaHU3MHTE 3a
3alIUTa HA MOBEPHUTENHOCTTa Ha JaHHUTE. MOAETbT € OCHOBaH Ha NPWJIATaHETO Ha AITOPUTBM OT
MammHHO oOyueHne Random Forest u ce xapakrepusupa ¢ BUCOKa TOYHOCT. YCTaHOBEHA € CHIIHA
BpB3Ka MEX/y aHAJIM3 Ha OOYYEHHETO, CHT'YPHOCT M IIOBEPUTEITHOCT Ha JaHHUTE M ydeOHara
e(eKTHBHOCT Ha 00yJYaeMUTe.

MNPUHOCH
e [lpeacraBeHO € W3CleaBaHE OTHOCHO BIMSHMETO Ha HHMBOTO HAa CHUTYPHOCT Ha cpeda 3a
eNIEKTPOHHO OOy4eHHe M HM3IIOJI3BAaHUTE MEXaHM3MH 3a 3ala3BaHe Ha IOBEPUTEITHOCTTa Ha
JaHHUTE BBPXY yueOHaTa e()eKTUBHOCT Ha 00yYaeMH.
e (Cp31a7€H U OLICHEH € MOJIeJI 32 IPOTHO3UpaHe Ha yyeOHaTa e()eKTUBHOCT Ha 00yyaeMHu, KaTo
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https://www.scopus.com/pages/publications/105002305046
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ce B3eMar MpeaBH I HUBOTO Ha CHUTYPHOCT Ha ydeOHaTa cpea M MEXaHM3MUTE 3a 3aIluTa Ha
MTOBEPUTEITHOCTTA Ha JTAHHUTE.

I'4 117.C. Kiennert, P.-O. Rocher, M. Ivanova, A. Rozeva, M. Durcheva, J. Garcia-Alfaro, Security
Challenges in e-Assessment and Technical Solutions, 21% International Conference Information
Visualisation (IV), 11-14 July, 2017, London, UK, 366-371, 2017. ISBN: 978-153860831-9,
https://doi.org/10.1109/iV.2017.70.

https://www.scopus.com/pages/publications/85030172687

https://www.webofscience.com/wos/woscc/full-record/ WOS:000419271000059

https://ieeexplore.icee.org/document/8107998

Pe3tome. EnekTpoHHOTO O1eHsBaHe € opMa 3a OIleHKa Ha 3HAHUATA M YMEHUATA HA YYAIIUTE KaKTo B
KOHTEKCTa Ha OHJIaiiH 00pa30BaTeIHH CPE/IU, TaKa U MPU KOMOWHUpAHHU Y4eOHH Cpein, KbAETO YacT OT
JNEHHOCTUTE 1O OLEHSBAaHE Ce M3BHPIIBAT OHJAWH. T'hil KaTo eNEeKTPOHHOTO OLCHSBAaHE BKJIOYBA
OHJIAI{H KOMYHHKAIIMOHEH KaHAJI MKy Y4Yalllyl M IIPENoAaBaTeIH, KaKTo M MPEHOC ¥ ChXpaHEHUE Ha
JaHHH, ca HeOOXOIMMHU MEPKH 3a CUTYPHOCT, 32 /1a C€ 3aIlUTH CPeaTa OT CHCTEMHH U MPEKOBH aTaKH.
BBOpockT OTHOCHO CUT'YPHOCTTA € TIPEAM3BUKATENICH KAKTO OT 00pa30BaTEeNHa, Taka U OT TEXHUYECKa
riieHa Touka. Ta3u TeMaTuka ce u3ciensa B pamkute Ha mpoekta TeSLA (An Adaptive Trust-based e-
assessment System for Learning/AnantuBHa, 6a3upaHa Ha JOBEpHE CHCTEMA 33 eIEKTPOHHO OICHSIBaHE
B 00y4eHHeTO). AHAIM3UPAT ce 00pa30BaTEeIHN MPEIU3BUKATEIICTBA IIPU €JIEKTPOHHOTO OLIEHSBAaHE U
CC MPEAOCTABAT TEXHUYCCKU apXUTCKTYPHHU NPCIIOPHKU 3a NPUBCKAAHC B CbOTBETCTBUEC HA CUCTEMATA
3a eJIEKTPOHHO OlleHsABaHe ¢ OOIIMs periaMeHT OTHOCHO 3allliTaTa Ha JaHHHTE.

MNPUHOCH

e |I3BbpILEH € aHAIKU3 Ha MPEIU3BUKATEIIHU NPOOJIEMH U BBIIPOCH, CBBP3aHH ChC CUTYPHOCTTA
Y IOBEPUTEIHOCTTA HA JAHHUTE B CUCTEMATA 32 €IEKTPOHHO oLieHsiBaHe TeSLA oT nBe riieaHu
TOUYKU: 00pa30BaTeNIHa U TEXHUYECKA, B KOHTEKCTa Ha OOLIMs perjaMeHT OTHOCHO 3aluTaTa
Ha JJaHHUTE.

e Ilpennoxen e momen Ha TeSLA apxuTekTypa 3a €JIEKTPOHHO OILICHSBAaHE 3a 3allluTa Ha
JaHHUTE, 6a3upaH Ha NMPeIUI0KEHH MEPKH Ha CUTYPHOCT Ha TPAHCHOPTHUS CJIOH, yIpaBJICHHE
Ha cepTH(UKATH U M3MOJ3BaHE Ha MHPPACTPYKTypa C MyOnHudeH K4 U cbritacHo OOmus
periaMeHT OTHOCHO 3alllUTaTa Ha JaHHUTE.

I'S_I17.1. Trifonova, M. Ivanova, Following the GDPR to Preserve Data Privacy in an eLearning
Environment, 27" International Conference on Interactive Collaborative Learning (ICL 2024), and
53" IGIP International Conference on Engineering Pedagogy, 24-27 September, 2024, Tallinn,
Estonia, In: Auer, M. E., Riilitmann, T. (eds) Futureproofing Engineering Education for Global
Responsibility. ICL 2024, Lecture Notes in Networks and Systems, vol.1281, 324-334, 2025,
Springer, Cham. ISSN: 2367-3370, ISBN: 978-3-031-83519-3, https://doi.org/10.1007/978-3-031-
83520-9 31.

https://www.scopus.com/pages/publications/105001408393

https://www.scimagojr.com/journalsearch.php?q=21100901469&tip=sid&clean=0

https://link.springer.com/chapter/10.1007/978-3-031-83520-9 31

Pe3rome. CbBpeMeHHHTE CpeiM 3a €ICKTPOHHO OOYyYeHHE CHOMpAT TOISIMO KOJMYECTBO JAHHU B
yueOeH mpoliec, MpoceasBaliku IeHHOCTH, U3BbPIIBAaHU OT 00y4yaemuTe. HepasienHa yacT ot cpeiure
ca WHCTPYMEHTH 3a aHaJIM3 Ha OOydYeHHEeTO, KOMUTO 00padoTBaT, MPOrHO3UPAT W BU3YAIU3HPAT
nH(popMaIus 3a TOAINOMAaraHe Ha BCUYKM YYacTHUIM B oOpasoBaTenieH mporec. ChIIeBPEeMEHHO
TpsiOBa Ja ce pasriiefa ¥ NpoOJeMbT 3a 3all[UTa HA JMYHM M YyBCTBHTCIHHM JAaHHU B MEXIy- U
BbTPEIIHOMHCTUTYI[HOHAIHATA KOMYHHUKAIIAS ¥ TIPUJIaraHeTO Ha CUTYPHO ITpelaBaHe Ha JaHHU. B Ta3u
BpB3Ka, IEJITA HA CTATHATA € JIa Ce MPEICTABAT PE3yNTaTUTE OT M3BBPIICHO MPOYyYBAHE OTHOCHO
ChBPEMEHHH PEIICHHUs U Hali-100pH MPaKTUKHU 3a MPUBEXKIaHEe Ha CPEIUTE 3a €JICKTPOHHO 00yUYCHHE B
CHOTBETCTBHE C W3MCKBAHUATA 32 OPraHM3ALMOHHU M TEXHHUUYECKH MEpKH, ompeaesieHd B OOrius
periamMeHT oTHOCHO 3ammuTaTa Ha nanHuTte (General Data Protection Regulation - GDPR). Pasrnexnat
ce npuniunute Ha GDPR u xak Te 6uxa Moriu na ObIAT TEXHOJOTUYHO PEATU3UPAHU B CPEIH 3a
CJIEKTPOHHO 00yueHue. Pa3paboTeH e KOHIENTyaIeH MOJIEN 3a 3all[|Ta Ha JaHHU Ha 00ydJaeMH B Cpeu
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3a eNleKTpoHHO 00ydeHue chrimacaio GDPR.

NPUHOCHU
e l3BBpIeHO € M3CieBaHE HAa CHBPEMCHHHM TCOPETUYHHU M TPAKTUYCCKH IOCTIDKCHUS TPH
npwiarane Ha npuHounute Ha GDPR B cpemu 3a enekTpoHHO 0OydueHue ¢ (OKYC BBPXY
BB3MPUETUTE TEXHOJIOTUIHH HHCTPYMEHTH.
e PazpaboTteH e KOHIIENTyalIeH MOl Ha Cpefia 3a eleKTpoHHO oOyueHue, 6asupan Ha GDPR, 3a
3aIuTa Ha JaHHUTE Ha 00ydaeMu, KOUTO ce chOmpaT u 00paboTBar B yueOeH mporiec.

I'6_II7.1. Trifonova, M. Ivanova, Preserving Privacy and Security in Online Assessment Process:
Exploration and Analysis, International Conference Automatics and Informatics (ICAI), 10-12
October, 2024, Varna, Bulgaria, 574-579, 2024. ISBN: 979-8-3503-5390-7,
https://doi.org/10.1109/ICAI163388.2024.10851614.

https://www.scopus.com/pages/publications/85218183114

https://ieeexplore.ieee.org/document/10851614

Pe3tome. IporiechT Ha OIEHIBaHE € Ba)KHA 9aCT OT OOYYCHUETO, 3aII0TO MPEI0CTaBsI Bh3MOKHOCT J1a
Ce HampaBH OIICHHKa Ha MPHIOOMTHTE 3HAHWS M yMeHHs OT oOy4daemu. Korato oreHsiBaHETO ce
H3BHpPIIBA B OHJIAlH cpc€aa, KojATO B MOMCHTA CTaBa BCC MO-UHTCJIMUICHTHA, I/IHTGFpI/IpﬂﬁKI/I pa3jInyHu
MPOTHO3UPAIM U aHATUTHYHH (DYHKIIUH, TOBEICHHETO Ha OOydaeMusl ce MpOCeasiBa, ChOpaHUTEe
JaHHH ce 00pabOoTBAT M aHAIM3UPAT. Bh3HUKBAT BBHIIPOCH 3a TOBA TOKOJKO CHI'YPHO C€ TpeaaBatr U
ChbXpaHsABaT JAHHUTC U JaJIM MOKEC [a CC 3alla3u TAXHAaTa IMOBCPUTCIIHOCT. B crarusra e H3BBPIICHO
0000I1IeHIEe 1 aHATTU3 HA ChBPEMEHHU HAyYHH MYOJIMKAIIMA OTHOCHO CUTYPHOCTTA U TOBEPUTEIHOCTTA
Ha JaHHHWTE, KaKTO M € TMPEICTaBeH Pa3pabOTeH KOHIIENTYaJeH MOJEI, MOKa3Balll Bh3MOKHOCTTA 32
peanmM3upaHe Ha MPOIIeC MO OLCHABaHe, Oa3upaH Ha joBepue. [IpuoxkeH ¢ OMOIMOMETPUICH MTOIXO]]
W 3a7bJ100U€HO MpPOYYBaHE HAa ChABPKAHHETO HA PEJICBAHTHH HaydyHHW MyOiukaunuu. PesynraTture
MOKa3BaT, Y€ OHJIAlH CPEMTE 3a OIICHIBaHE TPSIOBA [1a CE XapaKTePH3UPAT C MEXaHU3MH 3a €JIEKTPOHHO
yIIOCTOBEPsIBAHE, IPOBEPKa HAa ABTOPCTBOTO Ha 00y4acMuUTe, BHEIPSIBAHE HA HHTETPHUPAHH MTOIXO/IH 3a
CUT'YPHOCT Ha JAHHHUTC B TCXHUA KU3HCH LHUKBJI, KAKTO U PCAIU3HUPAHC HA MNOAXOIAAIN MCTOOAU
cb0Opa3Ho npuHIMIHTe Ha OOMIMS PErITaMeHT OTHOCHO 3allMTaTa HA JaHHUTE.

MNPUHOCH
e l3BbpmICHO € uU3CIEABAaHE M AaHAJIU3 Ha NpPoOJIeMH, CBBP3aHU CBC CUTYPHOCTTa H
MOBEPHUTETHOCTTA Ha JJAHHU B TIPOIIEC HA OHJIAIH OlIEHIBaHE, B3 OCHOBA Ha OMOIMOMETPHUECH
MOXOJ M pa3riIeK/IaHE Ha PEJICBAaHTHA HayyHa MPOTYKIIHSL.
e (Cp31azeH € KOHIENTyaJIeH MOZEI Ha CUTYpPEH ITPOLIEC Ha OLIEHSBAHE, C TPHXKa 3a 3alla3BaHe Ha
MOBEPUTETHOCTTA HA JAHHUTE Ha 00y4aeMH choOpa3HO MpuHIUNHTE Ha OOIIUS perJamMeHT
OTHOCHO 3aIlIMTaTa Ha JAHHUTE.

I'7_I17.M. Ivanova, I. Trifonova, M. Hristov, Anonymization Techniques for Privacy Preservation in
eLearning, 6 Artificial Intelligence and Cloud Computing Conference, 16-18 December, 2023,
Kyoto, Japan, ACM International Conference Proceeding Series, 211-217, 2023. ISBN: 979-
840071622-5, https://doi.org/10.1145/3639592.3639621.

https://www.scopus.com/pages/publications/85191021442

https://dl.acm.org/doi/10.1145/3639592.3639621
https://www.scimagojr.com/journalsearch.php?g=1160015461 1 &tip=sid&clean=0

Pe3rome. ChBpeMEHHHTE CpeIM 33 EIEKTPOHHO OOydYeHHe ce XapakTepu3upaT C WHCTPYMEHTH 3a
MpocJieisiBaHe Ha MOBEJACHUETO Ha yJYallluTe U ChOMpaHe Ha rojieMH KOJIMYeCTBa JaHHU. Te3u NaHHU
YeCTO Ce W3IOJI3BAT 32 M3BBPIIBAHE HA PA3NIMYHM aHAJIU3W OT caMara cpela MM Morar aa Obaar
MPeOCTaBeH! Ha TpeTa CTpaHa, 3a Jia ce MOIyYd WHQOpMAIUs HalpuMep 3a TPEJICTaBSIHETO Ha
oOyuaemute. OOpabOTEHHUTE NaHHU U MOJIYYCHUTE CTATUCTHCTUKHM BUHATM MOrar ja ObaaT 00eKT Ha
aTaku OT 3JIOHAMEPEHM JIMIa C IIeJl pa3KpUBaHE Ha CAMOJIMYHOCT HA ydYalld M 332 HaMHpaHe Ha
YYBCTBUTEIIHU JIaHHU. 3a 3al1Ta Ha MOBEPUTEIIHOCTTA HA TAHHUTE CE MPHUJIAraT pa3iuuHu ajJrOPUTMH,
KaTo ce W3MOJ3BaT M TEXHWKH 32 aHOHMMHU3UpaHe. B cratmsara e mpencraBeHo o0oOIIeHue Ha
BB3MOXKHH TEXHHKH 32 aHOHHMH3HpPAaHE Ha JIaHHM M € II0Ka3aHO COPTYyepHO NPHIIOKEHHE 3a
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AHOHMMU3WpaHe Ha HAOOpH ¢ JaHHH, MOAXOIIIO 32 BHEPSIBAHE B CPEIH 32 CICKTPOHHO 0OyICHHE.

NPUHOCHU
e l3BBpIIEHO € U3CNIEeBAaHE U aHAJIU3 HA CHbBPEMEHHH TEXHUKH 32 aHOHUMU3UPAaHE Ha HA0OpH C
JAaHHH U BH3MOXKHOCTHUTE 32 TAXHOTO M3IOJI3BAHE B CPEIIU 32 CIIEKTPOHHO O0yUYCHUE.
e [lIpencraBeHO € cOPTyepHO MPUIIOKEHHE, KOSTO JIEMOHCTPUPA H3IMOJI3BAHETO HA TEXHUKHU 32
AHOHMMU3UPAHE Ha JJaHHHW, TIOJXOISINO 32 HHTETPUPAHE B CPENIU 32 EICKTPOHHO 00yUCHHE.

I'8_I17.M. Ivanova, I. Trifonova, G. Bogdanova, Privacy Preservation in eLearning: Exploration and
Analysis, 20™ International Conference on Information Technology Based Higher Education and
Training, ITHET 2022, 7-9 November, 2022, Antalya, Turkey. ISBN: 978-166548908-9,
https://doi.org/10.1109/ITHET56107.2022.10031904.

https://www.scopus.com/pages/publications/85148472711

https://ieeexplore.ieee.org/document/10031904

Pe3tome. [loHacrosmiem, B CpeiuTe 3a €IEKTPOHHO 00YYEHHE Ce ChOMpPa roJIIMO KOJMYECTBO JaHHH,
Bb3 OCHOBA Ha MPOCIIE/IIBAHE HAa OBEICHUETO HAa 00yJaeMHTEe U U3ITBJIHCHUETO Ha y4eOHH AeHHOCTH.
Cpmio Taka, 4acT OT ydeOHHWTE JAaHHM CE H3IOJI3BAT OT TPETH CTPAHU 32 CTATUCTUYECKH WIN
M3CJISIOBATEIICKH L. B MHOTO cily4an HaOOpHTEe OT JIaHHU Ce MPEXBhPJIAT U 00padoTBar Oe3 Ja ca
MPWIOKEHN TEXHUKH 3a 3allTa Ha CAaMOJIMYHOCTTA Ha 00yJaeMHUTe U MMa Bb3MOKHOCTH CIIE/T aTaKH
na OblaT PasKpUTH JHYHA M YyBCTBHTEIHHM JaHHU. B cTarmsra ca mpeicTaBeHH pe3yiaTaTd OT
M3BBPIICHA MPOYYBaHMS MW aHAIW3 OTHOCHO MpWJIAraHe Ha aJrOpUTMHU 3a 3ala3BaHe Ha
MOBEPHUTENHOCTTA: k-aHOHUMHOCT U (€,0)-Au(epeHInaina NOBEPUTEITHOCT BbPXY JaHHHU, ChOpaHU B
cpena 3a enekTpoHHO oOydeHHe. OOcHkIa ce OamaHChT MEXIy 3allliTaTa Ha IMOBEPUTEITHOCTTA HA
0o0yJaeMHu U TOJIE3HOCTTa Ha MOJYYCHUTE CTATUCTUKH B 3aBUCHOMOCT OT HSKOJKO MapameTbpa Ha
MOBEPUTEITHOCTTA. 3M03BaHO € MalIMHHO 00Y4eHHE 33 IPOTHO3MPAHE Ha HAW-TIOIXOISAIIUTE MOJICITH
3a IOBEPUTEITHOCT, Ype3 KOETO J1a Ce MOAIIOMOTHE COOCTBEHUKBT Ha TAHHUTE IIPU B3EMaHEe Ha PEIICHUS.

MNPUHOCH
e lI3BBpIICHO € W3CNeNBaHE M aHAIN3 OTHOCHO IpWJIAaraHe Ha ajJrOPUTMH 3a 3alla3BaHe Ha
MMOBEPUTENHOCTTa Kk-aHOHMMHOCT U (€,0)-mudepeHnnaiHa MOBEPUTEITHOCT BBPXY JIaHHHU,
cbOpaHu B cpejia 3a eIEKTPOHHO 00ydeHue.
e PazpaboteH e Mojen Upe3 MpuilaraHe Ha arOPUTMH OT KOHTPOJIMPAHO MALIMHHO 00y4eHHeE 3a
MPOTHO3MPaHEe Ha MOJXOSIIN MOAXOAM 3a 3ala3BaHe HA IOBEPUTEIHOCTTA HA JaHHUTE C el
MoJIoMaraHe Ha B3eMaHETO Ha pelIeHHsI OT COOCTBEHHKA Ha JIAHHHUTE.

9 m7.S. Stefanov, M. Ivanova, Methodology for Digital Forensic Investigation DFIP: A
Contemporary Glace from Practical Point of View, 49" International Conference Applications of
Mathematics in Engineering and Economics, 10-16 June 2023, AIP Conference Proceedings,
3182(1), 2025. https://doi.org/10.1063/5.0246133.

https://www.scopus.com/pages/publications/105002315143

https://www.scimagojr.com/journalsearch.php?q=26916&tip=sid&clean=0
https://pubs.aip.org/aip/acp/article-abstract/3182/1/060006/3341163/Methodology-for-digital-
forensic-investigation?redirectedFrom=fulltext

Pe3rome. TeXHUUECKUT IPOTPEC U PA3BUTHUETO HA TEXHOJIOTUUTE Ca MPEANOCTABKA 32 [10sIBATa HA HOBU
uuppPOBH MHCTPYMEHTH U YCTPOWCTBa 3a W3BbpIIBaHE Ha IHU(POBU mpecTbiUieHus. ChIIO Taka,
HApPYIIUTEINTE CE XapaKTepPH3HPAT ChC CIOKHU TOBEJCHYECKH MOJETM W HAIMYUEe Ha TOBUIIICHU
TEXHUYECKH Mo3HaHUs. YecTo Te ce BB3MON3BAT OT >KepTBara, 0e3 TS IOpH JAa 3Hae 3a TOBa,
W3BBPLIBAMKY CI0KHU aTakd. ToBa BOJH 10 YCIOXHSIBaHE HA MECTONPECTHIUIEHUETO, KbAETO TPsiOBa
7la ce pascieABaT KaKTO OT/AENHH, TaKa M B3aMMOCBBP3aHH IH(POBH JOKA3aTENCTBA, KOETO OT CBOS
CTpaHa W3MCKBA NPHUJIaraHe Ha MOAXOASIIN METOIU U IPOLeAypH 3a pascieasane. Hacrosimara craTus
ce CTpeMH Jla OTTOBOPH Ha T€3W HOBH NPEIN3BUKATENICTBA, KATO MpeJyiara MeToI0I0THus 3a HHU(POBO
KPUMHHAIMCTHYHO pa3Ciie/iBaHe, OTYUTAIA HE CaMO CHBPEMEHHU TEOPUH, HO M ChINECTBYBAIIU
npaktuiyeckn mpobnemu. I[lopagun ToBa Meromonorumsita e Hapedena DFIP (Digital Forensic
Investigation from Practical Point of View/L{uppoBo KpuMHHaTHCTHYHO pa3ciieABaHe OT MPAKTUIYECKa
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TNIeJIHA TOYKa) C Ied Ja OTTOBOPM Ha CHBPEMEHHOTO TEXHOJOTMYHO HHUBO U TPAKTHYCCKH
CHOOpaKCHHS.

NPUHOCH
e Pazpaborena e w™eromoinorums DFIP 3a moamomarane Ha pascieaBaHUsS B MHQpoBara
KPUMHUHAIIMCTHKA, CbOOpa3eHa ChC ChBPEMEHHHN HAYYHH IOCTIKEHHUS, TEXHOJIOTUYHO HUBO U
MIPaKTHYECKH CHOOPaKCHHS.
o [IpemioxkeH e Moaen 3a CUTYpHO BepuuIMpaHe Ha JaHHA OT KPUMUHAIUCTU TPU
M3BJIMYAHETO UM OT M3MOJ3BaHU YCTPOMCTBA OT aTaKyBalll WM EpBa Upe3 IpujlaraHe Ha
JOITBTHATEITHO XEIINPaHe.

r1o_117. S. Stefanov, M. Ivanova, An Architecture for Realization of Methodology Digital
Forensics Investigation from Practical Point of View DFIP: A Requirement Analysis, In: Yang,
XS., Sherratt, S., Dey, N., Joshi, A. (eds) Proceedings of Ninth International Congress on
Information and Communication Technology ICICT 2024, Lecture Notes in Networks and
Systems, vol. 1013, 429-438, 2024, Springer, Singapore. https://doi.org/10.1007/978-981-97-
3559-4 35.

https://www.scopus.com/pages/publications/85200975932

https://www.webofscience.com/wos/woscc/full-record/ WOS:001326996900035

https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0

https://link.springer.com/chapter/10.1007/978-981-97-3559-4 35

Pe3rome. [lopanu cinoxxHuTE KHOEPIPECTHIUICHHS, 3a 1a ObaT e(DEeKTUBHH pa3ClIeABaHUATA B 00JIACTTa
Ha nUQpoBaTa KPUMUHAINCTHKA, TE TPSIOBA J]a C€ M3BBPIIBAT CHOOPA3HO METOMOIOTHUS H MOIXOISIIH
coTyepHH MHCTPYMEHTH. M3roTBSHETO Ha KOMIIOTHPHHU €KCIEPTH3H € CIIOKEH MPOLEC, H3UCKBAII
3HAHMSTA U OIICHKHUTE Ha peAMla eKCrepTH. [onsiMa yacT OT IeHHOCTUTE Ha EKCIIePT-KPUMUHAIICTH
Morar Ja ObJaT IMOANOMOTHATH OT cO(TyepHa CHCTeMa 3a M3TOTBsIHE Ha IU(pOBH excrepTHsu. B
CTaTHATA ce aHAIM3MpaT (QYHKIIMOHAIHN M3UCKBAHMUS, HA KOUTO TPsIOBa 1a OTTOBaps TakaBa CUCTEMA,
U ce mpecTaBst GyHKIHUOHATHA apXUTEKTYpa, KOSTO Aa YISCHH U3TOTBSIHETO Ha IIM(PPOBU EKCIIEPTHU3H,
B KOHTEKCTa Ha mpeaBapuTenHo pa3padoreHata merononorus DFIP (Digital Forensics Investigation
from Practical Point of View/ lluppoBo KpUMHHATHCTUYHO pa3cliefiBAHE OT NMPaKTUYECKa TIIeTHA
TOYKA).

INPUHOCH

e II3BppumieH € aHauM3 Ha NOTpeOHOCTUTE 3a pa3paboTBaHe Ha codTyepHa cHCTEMa 3a
MoJIIOMaraHe Ha eKCIepT-KPUMHUHAIMCTH B HTU(GPOBH KPUMUHATUCTUYHHU Pa3ClIeABaHUS U IPH
W3TOTBSIHE HAa U(PPOBH EKCIIEPTH3H.

e PazpaboTeHa e (QyHKIMOHAJIHA apXWUTEKTypa Ha codTyepHa cHUCTeMa 3a IOANOMaraHe Ha
EKCHEePT-KPUMUHAIMCTY B LU(QPOBH KPUMUHAJIMCTUYHU  pas3cielBaHUi  ChOOpPa3HO
metoponorusita DFIP 3a undpoBo KpUMHHANIHCTHYHO pa3ciegBaHe OT MPAKTUYECKa IJieHa
TOYKa.

rii_I17. S. Stefanov, M. Ivanova, Evaluation of Software System based on Methodology
Digital Forensics Investigation from Practical Point of View DFIP, 10" International Congress on
Information and Communication Technology ICICT 2025, 18-21 February, 2025, 571-582,
London, UK, Lecture Notes in Networks and Systems, vol. 1444, 571-582, 2025. ISBN: 978-981-
96-6931-8, https://doi.org/10.1007/978-981-96-6932-5 44.
https://www.scopus.com/pages/publications/105019301142
https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-981-96-6932-5_44

Pesrome. IlosiBaTa Ha HOBM TEXHOJIOTHM BOJH JIO YCJIOXKHSBAaHE Ha MECTOINPECTHIUICHUSITA B
KHOEpIpOCTPaHCTBOTO, KOETO M3UCKBA aJeKBaTeH OTIOBOP OT CTpaHa Ha pascie/BalluTe
KPUMHHAIMCTH. B oMol Ha TeXHUTE KPUMUHATMCTUYHY JIGHHOCTH ca pa3paboTeHH peaniia MOACTH
M METOJI0JI0THH, KaTto Hanpumep Metonojiorusita DFIP (Digital Forensics Investigation from Practical
Point of View/LlidppoBo KpUMUHATTMCTUYHO pa3CciieBaHe OT MPaKTHUYEeCKa IIIeJHa TOUKa), IpeaIokeHa
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OT aBTOpHTE B mpeaumnHa padoTta. OCBEH TOBa, CHIIECTBYBA CIIENTHA HEOOXOAMMOCT OT BHUpTyajHa
cpema, 4pe3 KOSTO J1a Ce OpraHM3WpaT W YIpPaBisABaT NEHHOCTH Ha pascielnBalliTe, CBbpP3aHU C
KOMYyHHKanusaTa, oOMeHa Ha JOKYMEHTH, IOJrOTOBKaTa Ha KOMITIOTHPHU EKCIICPTHU3H, CKHUITHATA
pabora, npenoctaBsiHeTo Ha uHpopMauus U oOyueHne. B To3u KoHTEKCT e pa3zpaboTeHa codTyepHa
cucrtema, uMIUieMeHTupama wmerogonorusta DFIP, a uenta Ha craTuara € Ja c€ NPEACTaBAT
pe3ynTaTuTe OT IMpOoy4YBaHE OTHOCHO MHEHHETO M HArjlaCHuTe Ha KPUMHHAIWMCTH 3a IOJIE3HOCTTa U
poiisfita Ha coTyepHaTa CHCTEMa IO BpeMe Ha paszauuHuTe (pa3u Ha muppoBO KPUMUHAITHCTUIHO
pascienBaHe.

NPUHOCHU
e Pa3paboTeH ¢ OlEHBYCH OHJIAH HHCTPYMEHT 3a ChOMpaHe U aHAJIU3 Ha MHEHHUETO U HATJIACUTE
Ha CEKCIEPT-KPUMHHAIMCTA OTHOCHO ()YHKIIMOHAJIHOCTTA W TIOJE3HOCTTa Ha pa3paboTeHa
codryepHa cucrema.
e 1I3BBpuIeH € aHanM3 U OLEHKa Ha (YHKIUMOHATHOCTTa M TOJIE3HOCTTa Ha pa3paboTeHa
copryepHa cucTeMa 3a TOAINOMAaraHe Ha JIGWHOCTH, U3BBPIIBAaHU B LU(POBU
KPUMUHAJIMCTUYHU Pa3CIIeIBaHUs.

ri2_II7. M. Ivanova, S. Stefanov, Digital Forensics Investigation Models: Current State and
Analysis, 8" International Conference on Smart and Sustainable Technologies (SpliTech), 20-23
June, 2023, Split/Bol, Croatia, 485-489, 2023. ISBN: 978-953-290-128-3,
https://doi.org/10.23919/SpliTech58164.2023.10193176.
https://www.scopus.com/pages/publications/85168106428
https://ieeexplore.ieee.org/document/10193176

Pe3rome. EnHo 1u)poBO KpUMHHAIMCTUYHO Pa3CleBaHE Ce XapaKTepu3upa ¢ JeHHOCTH, CBBP3aHU C
ThpceHe, UACHTUPHUIIMpPaHe, ChOUpaHe U aHAIM3 Ha U(PPOBH 10KA3aTEICTBA, KATO BCHUKH JICHHOCTH
TpsaOBa na ObBAaT MOKyMeHTHpaHW B ompexaeneH (opmar. [IpeanokeHn ca pasaMyHA MOJACNH H
METOJIOJIOTHH 3a YJECHSIBaHE W MOJOOpsiBaHE Ha IMHM(PPOBH KPUMHHAIMCTHYHM pa3cieIBaHUS, Upe3
KOUTO CE OMHKCBAT MPOLEAYPUTE W NEHHOCTHTE, U3BBPIIBAHU OT pasciieaBamuTte. HempekbcHaToTo
TEXHOJIOTUYHO pa3BHTHE BOAM /IO MOSBAaTa HA CIOKHH aTakd, KOGTO M3WCKBA NpWJIaraHe Ha HOBH
MOAXOIM TPH pasciiefBaHe Ha MECTOIPECThIUICHUsTa. B Ta3m cratus e HampaBeHO 0o0oOmIeHHE U
aHaJIM3 Ha ChBPEMEHHH TIOCTKEHHS B 00J1acTTa Ha IM(POBU KPUMHUHAIUCTHYHY pa3ciie/BaHus, 32 Jia
ce oueprae TEKYyIIOTO CHCTOSIHME HA pa3sBUTHE M Jla CE€ I0COoYaT MPEeaU3BHKATETHU MPOOIeMH U
TEHJCHIIMM B W3CIeIBaHuATa. [IpecTaBeH € W KOHIENTyaJleH Mojeld, 0000maBail TEeKyIIOTO
CBCTOSIHHE Ha MOJICTIMTE B 00J1acTTa HAa IIM(POBH KPUMHHAITMUCTHYHH Pa3CIIeIBAaHMUSI.

INPUHOCH

e lI3BBpIICHO € MPOYyYBaHE W aHAJIHM3 HA MOJIENIM M METOIOJIOTHH 3a ToIoMarane Ha nudposu
KPUMHUHAIMCTUYHU Da3ClIeBAaHMs, KaTO ca OYePTaHW NpPEAN3BUKATEIHH TPOOIEMH U
TCHACHIWNU B HAYYHUTEC U3CJICIBAHUA.

e Pa3paboTeH € KOHLENTyaleH MOJEI OTHOCHO CBHBPEMEHHHM MOJEIM M METOJOJIOTHH 3a
HI/I(prBI/I KPUMHUHAJIMCTUYHU pa3CiICABaHNsA, U3IIOJI3BAHE HAa U3KYCTBCH MHTCIICKT B umprBaTa
KPUMHUHAINCTHKA U MPWIOKEHUS Ype3 NpHiiarane Ha OMOIMOMETPUYCH TOIX0/1 M aHAIIU3 Ha
peNieBaHTHU IyOIUKAIUH.

ri3_iv. M. Ivanova, G. Grosseck, C. Holotescu, Al-Driven Appbox to Facilitate Self-
Assessment in an Intelligent Educational Environment, 21% International Conference on
Information Technology Based Higher Education and Training, ITHET 2024, 6-8 November, 2024,
Paris, France. ISBN: 979-833151663-5, https://doi.org/10.1109/ITHET61869.2024.10837677.
https://www.scopus.com/pages/publications/85218098346
https://ieeexplore.ieee.org/document/10837677

Pe3rome. MHTenurenTHUTE Y9eOHH CpeIy MHTErpUpAT Pa3auyHu GyHKIMK 32 00paboTKa U aHAJIN3 Ha
y4eOHM TaHHM Ype3 M3I0I3BaHe Ha TEOpUsTa 3a aHaIN3 Ha 00y4eHneTo. Bb3 oCHOBa Ha Te3n TaHHU ce
Ch3/1aBaT MHOTOOPOHHM MozenH upe3 MamnHHO oOyderne (MO) v TEXHHKH OT W3KYCTBEH WHTEIEKT
(M) 3a mporuo3upane Ha y4eOHOTO MTOBEACHNE U YU€OHUTE IOCTHKEHUS C OCHOBHA 11eJ1 TO00psIBaHe
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Ha 00yYeHHETO, OICHABAHETO W TpenojaBaHeTo. BakHaTa pojs HAa CaMOOIIEHKATa, W3BBPIIBAHA OT
oOydaeMHUTe 3a MOJIIOMAaraHe Ha TeXHHs y4eOeH HampeIbK M KpailHH pe3ynTaTH, MpoabJDKaBa Jia ce
u3cnenBa U O0CHXKIA. BhIpexkn HaMMuuMeTo Ha pas3indHU 00pa30BaTeNHU CO(PTYEpHU NPOAYKTH,
CBINECTBYBa HEOOXOIUMOCT OT pa3pabOTBaHE HA WHTCIIMICHTHU TMPHIOKEHHUS 3a MoaoOpsBaHEe Ha
camMooIleHKaTa Ha oOywdaemwure. llenTa Ha crTaTWaTra € /a ce MPENCTaBM KOHIENTyalHa paMKa H
MOCTIEABAIIOTO W peanm3upaHe 4upe3 pa3padoTBaHe Ha HAOOp OT ye® MpWIOKEeHWs, Oa3WpaHW Ha
texuuku oT MO u UN. Tlpunoxenusita ca CBbp3aHU ChC CAMOOLICHKA HA €MOIIMOHATHOTO ChCTOSHUE,
MIPOTHO3HMpaHe M TUTAHWPaHe Ha y4eOHHU 3a/1adr, CaMOOIIeHKa Ha TpaduIHn 00EKTH, IPUA0ONBaHe Ha
3HAHUS OT Pa3TOBOPEH ACHCTEHT U CAMOOIICHKA Ha YIeOHUTE MTOCTIKEHUSI.

MNPUHOCH

e [lpemnoxxen e momxon, OasupaH Ha W3KYCTBEH MHTEIEKT M MAIIMHHO OOy4YeHHe, 3a
HoATIOMarane Ha OOydeHne upe3 nmoJoOpsBaHe Ha Mpolieca Ha CAMOOLICHKA, KaTo IOIXOIBT €
Ipe/ICTaBEH Ype3 Ch3/1aieHa KOHIENTyallHa PaMKa.

e Paszpaborenu ca copTyepHH NPUIOKEHUS 32 CAMOOLICHKA HA: EMOLMOHAIIHOTO ChbCTOSHUE Ha
o0y4yaeMusi, IPOTHO3UpAHE U TUIAaHUpaHE HAa y4eOHHM 3a/laud, CaMOOICHKa Ha TrpaduvHu
o0eKkTH, mpuAoOMBaHEe HA 3HAHWS Ype3 Pa3rOBOPEH ACHUCTEHT W CaMOOIICHKa Ha y4eOHHTe
MOCTIKEHUS, Ype3 MpHaraHe Ha TEXHUKH 3a MAIIMHHO OOyYeHHE W HM3KYCTBEH HHTEIICKT
cb0Opa3HO Ch3/1ai€HAaTa KOHLIENTyalHa paMKa.

ri4_117. M. Ivanova, T. Ivanova, V. Terzieva, Automating Assessment within Intelligent
Education, 12" IEEE International Conference on Intelligent Systems, IS 2024, 29-31 August,
2024, Varna, Bulgaria. ISSN: 28324145, ISBN: 979-835035098-2,
https://doi.org/10.1109/1S61756.2024.10705174.
https://www.scopus.com/pages/publications/85208435444
https://ieeexplore.ieee.org/document/10705174

Pe3tome. Pa3BuTHETO Ha HHTEIMTE€HTHOTO O0Opa30BaHKE € HEM30eKEH Pe3yNTaT OT IUTUTAIH3AIIATA B
obmactra Ha oOpa3oBaHHETO, Karo (OKYChT € TIOCTaBeH BBbpPXY IMpolleca Ha MpenojaBaHe,
(YHKIIMOHATHOCTHTE HA MHTEIMI'CHTHATAa KJAacHA CTas W IMOATOTOBKA HA aHTXHMPAIIM AEHHOCTH 3a
oOyuaemute. B cratmsTa € HM3BBpIIEH 0030p OTHOCHO HMHTEIMICHTHOTO OOpa3OBaHHE, KaTro ce
AKICHTUPA BBHPXY HNOAXOJUTEC 3a MHTCIIMITCHTHO OLICHABAHEC. OqepTaHa € pojiAiTa HAa CCMAHTUYHUTEC
OHTOJIOTMM B MHTEJUIEHTHOTO oOpa3oBaHue. OOCHKAA Ce M3MOJI3BAHETO HA CUCTEMH OT CBBP3aHU
OHTOJIOTHH, BKIJIFOUMTEITHO Pa3MHUTH OHTOJIOTMH 3a WHTEJIUTEHTHA oleHKa. [IpencraBen e moaxox 3a
MHTEJIMTEHTHO OLICHsBaHE HA KOHIENTYaHH KapTh KaTo TpaduuHu 00EKTH, Ch3aIeHN OT 00yJ4aeMH
Mo BpeMe Ha JIA0OpaTOpPHM YNpaKHEHHs, 4pe3 mpuiaraHe Ha Ibi0oko oOydenue (YOLOv8n).
H3BBpIeHa € ¥ OlleHKa Ha TOYHOCTTA Ha IIPOTHO3HUTE MOJIEITH.

NPUHOCHU
e lI3BBbpIeHO € IMpOy4YBaHE W aHAIM3 Ha W3CJICIBAaHUS OTHOCHO MHTEJIUICHTHO OOpa30oBaHUE,
KaTo Ce€ aKICHTUPA BbPXY MOJXOAUTE 32 HHTSIUTCHTHO OlIEHIBAHE, BKIIOYUTETHO M3II0JI3BaHE
Ha CHCTEMH OT CBBP3aHH OHTOJIOTHH, PA3MHUTH OHTOJIOTHH, MAIIUHHO 00YYEHHUE B MPOIIEC O
OLICHSIBAHE.
e Pa3paboTeHa e METOI0JI0THS 32 aBTOMATH3UPAHO OlICHIBaHe Ha TpauyHN 00EKTH, Ch3/1aeHU
0T o0yuaemu, upe3 npmiarane Ha mojena Y OLOvSn.

I1s_117. M. Ivanova, P. Petkova, T. Petrova, Educators’ Support Through Predictive Analytics
in an Assessment Process, 13™ International Conference on Methodologies and Intelligent Systems
for Technology Enhanced Learning, MIS4TEL 2023, 12-14 July, 2023, Guimaraes, Portugal,
Lecture Notes in Networks and Systems, vol. 769 LNNS, 151-162, 2023. ISSN: 2367-3370, ISBN:
978-303142133-4, https://doi.org/10.1007/978-3-031-42134-1 15.

https://www.scopus.com/pages/publications/85172724340

https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-3-031-42134-1_15
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Pesrome. M3non3BaHeTo Ha aqropurMu OT MamiumHHO o0ydeHune (MO) B oOimacTra Ha aHalW3 Ha
00YYCHHETO € ChBPEMEHEH MOJIX0/1 38 M3BBPIIBAHE Ha KiacH(UKAIMY U TIPOTHO3H, 0a3UpaHu Ha JIaHHH,
cbOpanu B y4ueOeH mporec. B mpomenypa mo oueHsiBaHe Ha 00y4aeMH CBIO MOTaT Ja Ce MpaBsT
MMPOTHO3H, Bb3 OCHOBA Ha TexHUKHU oT MO. B crarusita e npencraBeHa MeTO100THs, 0a3upana Ha MO,
3a TOJIoMaraHe Ha IperojaBaTeId, KoraTo TPsSOBa Ja c€ M3BBPINM OICHKA Ha ITU(PPOBH OOCKTH,
ch3/aeHu ot o0yuaemu. Tsi ce H3MMOII3BA 3a KITACU(PHKALINS HA 00yIaeMUTE U MPOTHO3UPAHE HA TEXHUSI
HaIpeIbK U y4eOHU pe3yNTaTi, Bb3 OCHOBA Ha Ch3JIQJICHU OT TAX MU(POBH MOJAEITH ChOOpa3HO HAOOP
ot kputepun. TouHOCTTa Ha KiacudukaTtopa (M3KyCTBEHA HEBPOHHA MpEXa) B Pa3iINYHU yUeOHH
CIICHAPHU € OIICHEHA U € TIOKa3aHa Heropara BUCOKA CTOWHOCT.

MNPUHOCH
e HampaBeHo e m3ciienBaHe OTHOCHO IPWJIOKEHHWETO HAa MAIIMHHO OOydYeHHE B IPOLEC II0
OLICHSIBAHE M MIPOTHO3MPAHE HAIpeIbKa Ha 00yJaeMu.
e Pazpaborena e metogonorusi, Oa3upaHa Ha MAalIMHHO OOy4yeHHe, 3a TMOANOMaraHe Ha
mpenojaBaTend NpU OLEHsABaHE Ha NU(POBH MOAEIH, CBh3JaJeHH OT o0y4yaeMu, H
MPOTHO3MpaHEe Ha HalpeIbKa U MpeACTaBsIHeTo Ha o0yyaeMHu B yueOeH Ipoliec.

rie I17. T. Ivanova, V. Terzieva, M. Ivanova, Application of Artificial Neural Networks in
Intelligent Tutoring: A Contemporary Glance, 13" International Conference on Methodologies and
Intelligent Systems for Technology Enhanced Learning, MIS4TEL 2023, 12-14 July, 2023,
Guimaraes, Portugal, Lecture Notes in Networks and Systems, vol. 769 LNNS, 139-150, 2023.
ISSN: 2367-3370, ISBN: 978-303142133-4, https://doi.org/10.1007/978-3-031-42134-1_14.
https://www.scopus.com/pages/publications/85172718155
https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-3-031-42134-1 14

Pe3tome. CbBpeMEHHUTE WHTEIMICHTHH OOpa30BATEIHM CHCTEMH W WHTEIUTEHTHH CHCTEMH 3a
MperoAaBane croupar u 00paboTBAT rolIMO KOJUYECTBO MaHHW, 33 Ja MPEJOCTaBAT OOyUCHHE B
peaHo Bpeme, KakTO M NEepCOHAIM3UPAHO, CHOpe] M3UCKBaHMATa Ha oOydaemus. TakbB MOIXOI
BKJIFOYBA M3IOJI3BAHE HA TOJIIMO Pa3HOOOpa3He OT alrOPUTMH 32 MAIIMHHO 00y4YeHHUE, BKIFOYUTEITHO
M3KYCTBEHU HEBPOHHU MPEXH, 32 MOJIETIMPAHe, aHATM3UPAaHE U MPOTHO3UPAHE Ha PA3IMIHU MPOOIIeMH
B [IPENOIaBaHeTo U yueHeTo. LlenTa Ha cTaTusTa € 1a ce mpecTaBu 0000IIeHNe U aHAIN3 Ha TEKYILIOTO
CbCTOSAAHHUE 110 OTHOIICHHME Ha HM3MN0J3BAHC Ha HU3KYCTBECHM HEBPOHHU MPCKU B CHCTEMHU 3a
MHTEIIMTEHTHO TIPEToJiaBaHe 4upe3 OMOIMOMETpHYCH aHAM3 M Iperiyie]l Ha HAyYHU IyOJIHKAIlUH.
Cw3nanena e pamka, 000011aBalia OCHOBHUTE IIOCTHXEHUS B U3CJieIBaHAaTa HayyHa MpoayKuus. ChIo
Taka, € MOKa3aH KIacH(UKAIMOHEH MOAEN, Ch3AaA€H Clel NMpWIaraHe Ha ajirOpUTBM OT JbJIOOKO
oOydeHHe, 3a TPOTHO3MpaHE HA MEPCOHAIHM3UPAH BT Ha oOydyeHHe. MoIenbT € OLEHEH U ce
XapaKTepu3upa ¢ BUCOKA TOYHOCT.

IIPUHOCH

e l3BBpIIeHO € M3CIeBaHEe W aHAIN3 Ha MPWIOKEHHETO HAa M3KYCTBEHH HEBPOHHU MPEXKH 32
MO/IIOMaraHe Ha MHTEIUTeHTHO TIPEToIaBaHe U MEePCOHAIN3UPAHO 00yUeHHeE.

e (Cn3mazcHa € paMKa 3a IPIWIOKEHUETO Ha U3KYCTBEHW HEBPOHHU MPEXKH MPU MHTECIUTCHTHO
MperojaBaHe Cjell U3BbPIICH OMOIMOMETPUYCH aHAIM3 M aHAJIM3 Ha PEJICBAHTHU HAYYHH
TyOTUKAITIH.

e Pazpaboten e Mozen 3a MpOTHO3UPaHEe Ha YYeOHHU IIbTUIIA HA 00yYaeMH ChOoOpa3HO Habop OT
MMPOMEHJIMBH B KOHTEKCTa Ha MEPCOHAIU3NPAHO OOyuYeHHE Ype3 U3IO0JI3BaHE Ha U3KYCTBEHA
HEBPOHHA MPEKa, KaTO € HallpaBEeHa U OLICHKA Ha TOYHOCTTA Ha IPOTHO3HUS MOJIEN.

r17_117. M. Ivanova, V. Terzieva, T. Ivanova, The Role of Big Data in Intelligent Educational
Platform: A Functional Architecture, 8" International Conference on Big Data, Knowledge and
Control Systems Engineering, BAKCSE 2023, Sofia, Bulgaria, 2023. ISBN: 979-835031324-6,
https://doi.org/10.1109/BAKCSE59280.2023.10339736.
https://www.scopus.com/pages/publications/85182283304
https://ieeexplore.ieee.org/document/10339736
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https://link.springer.com/chapter/10.1007/978-3-031-42134-1_14
https://ieeexplore.ieee.org/document/10339736

Pe3rome. B nHemHo Bpeme, B epaTa Ha JUTHTAIHA TpaHC(opMaIus, ce TeHepupaT roxeMu 00eMH JaHHA
HaBCSKB/IC, BKIIOUUTEIHO B chepaTa Ha 00pa30BaHUETO M OCHOBHHUTE BBIIPOCH, KOUTO BH3HUKBAT, Ca:
KaKBa € poJisiTa Ha TOJIEMHUTE IaHHH W aHAJIU3bT UM B ChbBpEMEHHATa 00pa3oBaTeHa CHCTEMa U KaKBO
BJIMSIHUE OKa3BaT rOJIEMHUTE JaHHU BbpXY oOpazoBaTenHuTe maTgopmu. CraTusra uMa 3a 1el J1a ce
NPE/ICTaBH M3CIEIBAaHE OTHOCHO pOJIATA Ha TOJEMHUTE JaHHH B CHBPEMCHHHTE HHTEIHTCHTHU
00pa30BaTeTHU CHCTEMH. 32 Ia ce IPOYYIH HAYMHBT HA U3MI0I3BaHE Ha FOJIEMH JTaHHHU B 00pa30BaHUETO,
ca pasriielaHu MyOJIMKyBaHW HANOCHEAbK M3CIeABaHMs. 3a Ta3u Lell ca MoJaJeHH YEeTHPH Pa3InuHH
3asIBKM 3a ThpCEHE B Hay4HaTa 0a3a maHau Scopus: “big data and education”, “big data and e-learning”,
“big data and education and ontology” u “big data and education and artificial intelligence”. Cnen
00o0mIaBaHe Ha pe3ylTaTUTe € MpeataokeHa (GYHKIMOHAIHA apXUTeKTypa Ha oOpa3oBaTeiHa
miatdopma, 6azupaHa Ha TOJEMH JaHHU, KOSTO € M3rpajieHa OT miecT ciosi. Beeku croil mpeacTasst
pa3IMYeH acIeKT OT BIUSHUETO Ha TOJIEMUTE JAHHH BBPXY IIOCTUTAHETO Ha BUCOKOKAYECTBEH, CHT'YPEH
U HaJIeXKJIeH 00pa3oBaTelleH IpoLec.

INPUHOCH

e ]I3BppIICHO € H3CIENBAaHE M aHAIN3 Ha Hay4yHaTa NPOIYKIHS OTHOCHO H3IOJI3BaHE HA
“ronmemMuTe JMaHHW B OOPa30BaHWETO W TAXHOTO BIHUSHHE BHPXY (PYHKIHOHAIHOCTTA Ha
CBhBPEMEHHU 00pa30BaTeIHU TIATQOPMHU.

e Cw3mazeHa e (QyHKIMOHATHA apXUTEKTypa Ha oOpa3oBaTeNHa atgopMma C WHTETPHUPaHH
(yHKIIMY, CBBpP3aHW C YIpaBICHWE W aHAIW3 HA “TOJNEMH JAaHHW 3a TOJIOMaraHe Ha
o0y4aeMu, IIPernoaBaTeiIn 1 aJMUHUCTPATUBHH CIYKUTEIH.

e [IpennoxxkeHu ca yueOHU CIICHApUW 3a WHTETPUpPAHE HM3IMOJI3BAHETO Ha “TOJNEMH JaHHW B
IpoLeC Ha MpenojaBaHe u o0ydeHHe U NpU peaau3upaHe Ha MEPCOHAIM3UPAHU CUCTEMHU 3a
CJIEKTPOHHO OOyUeHHE.

rig Ii7. T. Ivanova, V. Terzieva, M. Ivanova, Educational Applications of Big Data and
Learning Analytics in Personalized E-Learning, 8" International Conference on Big Data,
Knowledge and Control Systems Engineering, BAKCSE 2023, Sofia, Bulgaria, 2023. ISBN: 979-
835031324-6, https://doi.org/10.1109/BAKCSE59280.2023.10339764.
https://www.scopus.com/pages/publications/85182276438
https://ieeexplore.ieee.org/document/10339764

Pe3tome. ChileCcTByBaT MHOXKECTBO M3CJICBAHUS OTHOCHO HM3IIOJI3BAHETO HA TOJIEMH 00pa30BaTEeITHU
JTAHHU, aHAJIN3 Ha 00yYEeHNETO, MOICTMPaHe Ha 3HAHWS, 0a3UPaHO Ha CEMAHTHKA, M IPYTH TEXHOIOTHH,
M3I0JI3BAIIN Ce B 00pa30BaTEIHU CPEIH 3a MOJA00psiBaHe Ha 0OYYEHHETO U MpernogaBaHeTo. Besika ot
TE3M M3CIIEA0BATEIICKU 00JIACTH € MHOTO IIIMPOKA M CII0KHA M Pa3INYHKUTE H3CIIe0BaTE N OOMKHOBEHO
KOHIIGHTpUpAT paboTarta c caMo BbPXY €/IHa WIIH JIBE OT TSAX U BbPXY CBBP3aHUTE C TAX MOA00IaCTH.
ABTOpHTE CMSTAT, Y€ BUCOKOKAYECTBEHOTO MMEPCOHATU3MPAHO OOyYeHHE M3HMCKBA WHTETPUPaHE Ha
BCHYKHU T€3W TEXHOJIOTHH B €/lHA WHTEJIIMIEHTHA 00pa3oBaTeHa cHCTeMa. B craTusTa e mpeiokKeH
WHTETpUpaH MOJIENl 32 KOMOMHHMpaHE Ha aHAIM3 Ha OOYYEHHETO C TOJIEMH JaHHH U WHTEIMTCHTHH
TEXHOJIOTHH 32 MIEPCOHATM3UPAHO 00YUCHHUE U C€ AUCKYTHPA POJISITA HA TE3U TEXHOJIOTHH 32 TOCTUTaHEe
Ha TOM00peH yd4eOeH Mpolec M ONepaTHBHA CHhBMECTHMOCT MEKIAY CHCTEMHTE 3a €JIeKTPOHHO
oOyueHue.

MNPUHOCHU
e l3BBpIICHO € HM3CIIEABAaHE M aHAJIW3 HA HaydyHATa MPOAYKIUS OTHOCHO INPHIOKEHHUETO Ha
“rojeMuTe JaHHM W aHAIM3 HAa OOYYCHUETO INMPU MHTEIMICHTHH O0pa30BaTENHH CPEAd H
HEePCOHAIIM3UPAHO EIEKTPOHHO O0YUeHHE.
e PazpaboteH e MoJell, MHTErpUpalll aHAINU3 Ha OOYYSHUETO W MHTEJIMICHTHU TEXHOJIOTHH, 32
MOZIOMaraHe Ha NepcoHaIN3UPaHo 00ydYeHHe.

ri19 1u7. R. Markov, G. Bogdanova, M. Ivanova, Creating and storing 7D digital twins, 8"
International Conference on Smart and Sustainable Technologies, SpliTech 2023, 20-23 June, 2023,
Split/Bol, Croatia. ISBN: 978-953290128-3,

https://doi.org/10.23919/SpliTech58164.2023.10193580.
https://www.scopus.com/pages/publications/85168094192
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Pe3rome. B cratusita € W3BBpIICHO M3CIeABaHE OTHOCHO BB3MOXKHOCTTA 32 Ch3JaBaHe Ha HH(POBU
Onu3HaIM Ha (U3NYECKH OOCKTH 3a KyJTYPHOTO HACJICICTBO M B O0JIACTTAa HA CJICKTPOHHKATA.
[IpencraBeHUAT MOAXOM MOXE Jia ObJe MPUIOKEH KbM HUPPOBH OOEKTH OT Pa3lUYCH XapakTep.
[IpemnoxenusT cexemusmepet (7D) momen Ha 1udpoBY OIU3HALNM CE MPOCTUPA OTBB CTAHIAPTHOTO
TPUU3MEPHO BOKCEITHO MPEJCTABSIHE, BKIIOYBANKU ITBIHOIBETHO MpPEACTaBsIHE 4pe3 XYZ IBETOBU
KOOpJIMHATH, MOBHPXHOCTHA CTPYKTYpa 4Ype3 ONTHYHA KOXEPEHTHa ToMorpadus, MOBBPXHOCTECH
ChbCTaB 4pe3 CIEKTPaJeH NPBCTOB OTIEYATHK W TOBBPXHOCTEH 3BYK. JIUCKyTHpaT ce pa3iudHH
TEXHOJIOTMH, KOUTO MOTaT Jla Ce M3IOJ3BaT 3a TO3W HOB TN 7D ckaHWpaHe, KaKTO M € MPEIOKEH
(aiinoB opmar 3a cbxpaHeHHE Ha Te3W IMQPPOBU OMM3HAIM. Pasriexnar ce W mpeauMmcTBaTa U
HACTOSIIIUTE OTPAaHMYCHHS HA TO3M TPOIEC, C TMPEUIOKEHH CTPaTerHMH 32 MPEOAOJIIBaHE Ha
orpannyecHusTa. Ch3naBanero Ha 7D mmdpoBu OnM3HANM TPEACTaBS HOBH BB3MOXHOCTH 32
ChXpaHCHUE, N3yYaBaHE M JOCTHII JO (PU3MUECKU OOCKTH M MMa MOTCHIMAT Ja PEBOJIOIMOHU3NPA
HAYMHA, 110 KOWTO ce MPEKUBABA U CIOACIS KYJITYpPHOTO HacieAcTBo. [IpoBe/ieHo e 1 u3ciieiBane Ha
KOMOMHHpaHeTO Ha UG POBH OIU3HAIM C MAIIMHHO O0yYeHHeE.

MNPUHOCH
e [IpencraBen e meron, 6azupan Ha 7D nudposu Onm3HANH, 3a TOTOOpsBaHE HA U3CIIEIBAHETO,
CHXpPaHEHHETO M HENMpPEeKbCHATaTa HAJIMYHOCT HA IM(POBH OOEKTH M € CH3IAaJCH MOJEN Ha
daiinoBara CTpyKTypa 3a IbITOCPOYHO ChbXPAaHEHHE U U3II0JI3BAaHE HA JaHHU.
e Csb31ajeH e MOJIeN 32 IPOrHO3UPaHe Ha KaueCTBOTO Ha Ch3/aJIeHUTE HU(POBU OJIU3HALM Ype3
MAllIMHHO O0y4YeHHe C LieJl MOANOMaraHe Ha MPOeKTUPAILIUTE U Ipoleca M0 U3rpakaaHe Ha
nppoBUTE OIUIHAIIM.

r2o 1u7. M. Ivanova, T. Ivanova, V. Terzieva, K. Todorova, Modeling Students’ Learning
Performance and Their Attitudes to Mobile Learning, 14" International Conference on Interactive
Mobile Communication, Technologies and Learning, IMCL 2021, 4-5 November, 2021, Lecture
Notes in Networks and Systems, vol. 411 LNNS, 646-656, 2022. ISSN: 23673370, ISBN: 978-
303096295-1, https://doi.org/10.1007/978-3-030-96296-8 58.
https://www.scopus.com/pages/publications/85128785753
https://link.springer.com/chapter/10.1007/978-3-030-96296-8 58
https://www.scimagojr.com/journalsearch.php?q=21100901469&tip=sid&clean=0

Pe3rome. B crarusita € mpeincTaBeHO H3CIEOBaHE 3a POJSITA HA MOOWIHHTE TEXHOJOTMH HpU
MEPCOHANM3UPAHO OOyYeHHe W 3a MoJo0psBaHe Ha y4eOHUTE IOCTHXKEHHs Ha OOydaeMHTE B
WHTEJIMIeHTHA 0Opa3oBaTenHa cpeaa. J[Ba oT ch3nageHuTe NpOrHO3HM MO/IENa IIOKa3BaT CXOCTBATa U
aHoOMaJIMUTE B y4eOHOTO NOBeAeHHE Ha o0yyaeMuTe U TsAXHaTa ydeOHa edeKTHBHOCT. TOYHOCTTA Ha
W3ION3BAaHNUTE AITOPUTMH OT KOHTpOJIHpaHo MammHHO oOydyenne: Random Forest, ID3, Naive Bayes,
Deep learning, k-NN e orieHeHa, KaTo pe3y/TaTUTE MOKa3BaT, Y€ HAW-TIOJXOASIIUTE aJITOPUTMHU 3a
pemaBaHe Ha Te3W kiacudukaumoHHu 3amaun ca Random Forest m ID3. 3a mpornosmpane Ha
IPYMOBOTO Y4eOHO Tpe/ICTaBsiHe Ha 00ydaeMUTe € U3MOJI3BaH MHOTOCIIOCH TEePIICIITPOH.

MPUHOCH

e II3BBpIICHO € W3CHeABaHE W aHATM3 HAa CHhBPEMECHHA HAaydyHa MPOIYKIUS OTHOCHO
MPUIOKEHUETO HAa MOOHWIHHM TEXHOJOTMH W Bpb3Kara MM ¢ ydeOHarta e(eKTHBHOCT Ha
o0ydJaeMuTe.

o Cb3/a7icH ¢ OHJAWH WHCTPYMEHT 332 aHKETHUpaHEe Ha 00ydyaeMM W MOJydYaBaHE Ha TMO-100po
pasbupaHe 3a M3MOJI3BAEMOCTTa Ha MOOUIIHUTE TEXHOJIOTHU OT TAX U JOKOJIKO MOOHITHHTE
TEXHOJIOTHH JOMPUHACAT 33 TOJ00psABaHE Ha MEPCOHAIM3UPAHOTO OOy4YeHHE W ydeOHara
e(EeKTUBHOCT.

e (Cb31a7ieHU ca MOJICIH Ype3 MpHUiIaraHe Ha MalluHHO 00yYeHHUE 3a MPOTHO3UPaHe Ha yueOHaTa
e(eKTUBHOCT Ha O00OydJaeMuTe W TPYIHPAHETO WM B 3aBUCHMOCT OT TEXHHUTE y4eOHU
XapaKTePUCTHKH.
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21 _117. M. Ivanova, V. Terzieva, T. Ivanova, K. Todorova, Learning Analytics - Survey and
Practical Considerations for Intelligent Education, 14" International Conference on Interactive
Mobile Communication, Technologies and Learning, IMCL 2021, 4-5 November, 2021, Lecture
Notes in Networks and Systems, vol. 411 LNNS, 237-249, 2022. ISSN: 23673370, ISBN: 978-
303096295-1, https://doi.org/10.1007/978-3-030-96296-8 22.

https://www.scopus.com/pages/publications/85128727189

https://link.springer.com/chapter/10.1007/978-3-030-96296-8 22

https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sidé&clean=0

Pe3rome. JlHec, aHanu3bT Ha OOYyYEHHETO € Ba)KEH KOMIIOHEHT B KOHUEMLMUSATA 38 MHTEITUTEHTHO
oOpazoBaHue. AHAJUTUYHUTE WHCTPYMEHTH JaBaT MHOIO IPeJMMCTBAa Ha MpPEroaaBaTeNIUTe B
o0pa3oBareseH IpoLec, NHTErPUpAIl HHTEIUICHTHI TEXHOJIOIMH. M3cnenoBarenckara XUnoTesa e, 4e
aHaMM3bT Ha O0y4YEHHETO MOXKe Ja MPEAOCTaBU BakHA WHGOpPMAaLUs 3a MOCTUTaHE HA aJanTHBHU
y4eOHU IIBTHLIA, MTO-J00pH PEe3yNTaTH B OOYUYEHHETO U B PE3yJTaT Ha TOBA MOCTUTAaHE Ha MON00peH
oOpazoBareeH npouec. Llenra Ha cTaTusiTa € Aa ce NpeAcTaBy U3BbPLICH Iperie]] Ha HHCTPYMEHTH 3a
aHaJIM3 Ha 00y4eHHE B CbBPEMEHHOTO OOpa30BaHUE U TAXHATA MPHUIOKHUMOCT 3a MEPCOHATM3ALUA U
rpynoBo o0yuenue. [loka3aHo € Kak METOIUTE 3a KITbCTEPUPaHe MOTaT Jia Ce MPUIIOXKAT 3a IPyNupaHe
Ha 00y4aeMu CbC CXOAHHU PE3YNTaTH B 00ydeHUeTo. J[pyr BrIIpOC, KOKTO ce pasriex/a, € Kak aHaIu3bT
Ha 00y4eHHETO MOXKeE /1a c€ KOMOMHUPA C MHTEIUTCHTHH NOAX0AH, O0a3UpaHu HA 3HAHUS, 33 IIOCTUTAHE
Ha MEePCOHATM3UPAHO U aIaITHBHO 00yUYEeHHE.

MNPUHOCH
e l3BBbpIIeHO € M3CIIe[BaHE OTHOCHO MOJXOAU 3a aHaJIW3 Ha OOydYeHHE IPU WHTEIUTCHTHO
o0pa3oBaHKE U TSAXHATA POJISl 32 MIOCTUTaHE Ha TICPCOHATM3UPAHU YICOHU ITTHUIIIA.
e 1I3BBpIICHO € HM3cieaBaHEe OTHOCHO BB3MOXXHOCTH 3a TpyIHpaHe Ha o0ydyaeMH ChC CXOJHA
yueOHa e()eKTUBHOCT Ype3 aJITOPUTMH OT MAITUHHO 00YYCHHE 33 KIIbCTEPUPAHE.

22 117. M. Ivanova, Self-assessment activities as factor for driving the learning performance,
46" International Conference on Applications of Mathematics in Engineering and Economics,
AMEE 2020, 7-13 June, 2020, Sozopol, Bulgaria, AIP Conference Proceedings, vol. 2333, 2021.
ISSN: 0094243X, ISBN: 978-073544077-7, https://doi.org/10.1063/5.0041755.

https://www.scopus.com/pages/publications/85102764540

https://www.scimagojr.com/journalsearch.php?q=26916&tip=sid&clean=0
https://pubs.aip.org/aip/acp/article-abstract/2333/1/050008/1027799/Self-assessment-activities-as-
factor-for-driving?redirectedFrom=PDF

Pe3tome. Ilenta Ha crarusita € Ja ce MPEACTaBH H3CIeaBaHe, (OKYCHPAHO BHPXY BIMSHHUETO Ha
CaMOCTOATEIHUTE YUeOHU JTEWHOCTH M M3BBPIIEHATA CAMOOIICHKA OT 00y4aeMH BbpXY ydeOHATa MM
edexTuBHOCT. [IpOBe/ieH € EKCIIEPUMEHT ChC CTYACHTH, KOUTO Ca UMAJTH B3MOXHOCT J1a PHKOBOJIAT U
OpraHu3upaT CBOMTE JCHHOCTH 3a CAMOOIICHKA B CHCTEMa 3a yIpaBjieHHe Ha 00y4yenuero. JleiiHocTuTe
3a caMOOIIeHKa He Ce OICHSABAT W HE ca BKJIIOYCHU BBB (pOpPMHUpAHETO HA KpaliHaTa OICHKa OT Kypca.
[ToBeneHreTo Ha oOy4aeMHTE Ce MPOCIEAsBa B MPOJBDKCHUE HA SIUH CEMECThP M C€ M3IOJI3BAT
AIITOPUTMH OT MAIIMHHO 0OyUYEHMeE, 3a J1a CE aHAIM3MPa Ka4eCTBOTO U KOJHUYECTBOTO Ha U3ITBITHEHUTE
JeWHOCTH 3a camoolleHKa. Ha Ta3u 6a3a ca ch3/1a/ieHH aHAJUTHYHA U MPOTHO3HU MOJIETH OTHOCHO
yueOHaTa eheKTUBHOCT Ha 00yuaemu. QuepTaHH ca 3aKOHOMEPHOCTH U AHOMAJTHH, KOMTO CE M3MOJI3BAT
3a popMyiHpaHe Ha HACOKH 3a MOJ00psIBaHe Ha YUCOHUTE Pe3yJITaTH.

MNPUHOCHU
e 1I3BBpIIEHO € W3clenBaHe OTHOCHO (aKTOpW 3a KavyeCTBEHa M KOJHMYECTBEHA OIEHKa Ha
yueOHaTa e()eKTUBHOCT Ha 00y4YaeMH B ITPOIEC Ha CAMOOIICHSBaHE.
e Pa3paboTeHu ca MOJIeNH 32 HaMUpaHe Ha OCHOBHUTE TIPETMKTOPH 32 TOA00psIBaHe Ha yueOHaTa
e(eKTHBHOCT M 3a MPOTHO3MpaHe Ha y4yeOHWTE pe3yiTaTH Ha oOydaeMu B Ipolec Ha
CaMOOIICHIBaHE Ype3 MpuilaraHe Ha MallMHHO 00y4YeHHeE.

a3 1uj. M. Ivanova, A. Boneva, S. Ilchev, Learning Performance Facilitation in a Sensor-
Based Intelligent Classroom, 7" International Conference on Big Data, Knowledge and Control
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Systems Engineering, BAKCSE 2021, 28-29 October, 2021, Sofia, Bulgaria. ISBN: 978-

166541042-7, https://doi.org/10.1109/BdKCSE53180.2021.9627308.
https://www.scopus.com/pages/publications/85124017074
https://ieeexplore.icee.org/document/9627308

Pe3ome. B cratusta e mpejcTaBeH aHaNW3 Ha HAy4YHATa MPOIYKIUS OTHOCHO TMPWIOKEHHETO Ha
03 )KMYHU CEH30PHHU MPEXH M HOCHMH CEH30pH 3a OpPraHU3UpaHe Ha MHTEIUTCHTHU 00pa30BaTEIIHU
cpemu, KOETO ce CBBbp3Ba ¢ mojoOpsBaHe Ha ydeOHaTa eQeKTHBHOCT Ha oOydaemu. [IpemmoxkeH e
KOHIICTITYaJICH MOJIe]l Ha WHTEIUICHTHA KiacHa cTas, Oa3upaH Ha CEH30pH, KOWTO MpeicTaBs
M3II0JI3BAaHETO HA HAOOP OT CEH30pH 32 HAOIIOICHNE Ha HAKOU (DU3HUOJIOTUYHH ITApaMeTPH Ha 00ydaeMu
Y 33 KOHTPOJI Ha YCIIOBUSATA B KJIacHaTa cTast. [[pOMEHUTE B CEH30pUTE Ce M3MOI3BAT KATO HHIUKATOPH
3a mpejIaraie Ha y4eOHu 00eKTH ¢ TIOJIXOJIAII0 HUBO Ha CIIOKHOCT. [IpoekTrupaH, BHEJPEH U TECTBAH
€ IPOTOTHII Ha Oe3’KUYHA CEH30pHa Mpexa, Oasupana Ha LoRa, kosiTo ce ocHOBaBa Ha mepcoHaIM3HpaH
MTPOTOKOJI 32 KOMYHHUKAITUS HA TUYHU JaHHH. OMHUCaHO € U MPAKTHYECKOTO MPOSKTUPAHE 1 BHEAPSIBAHE
Ha JIBa THIIA BH3JIM (KOMYHUKAIIMOHHH M CEH30PHH ), F3II0I3BAaHU B MpeXaTa 3a ChOupaHe, GuiITprpaHe
W TIpe/iaBaHe Ha CEH30PHH JaHHH.

MNPUHOCH
e lI3BBpmIcHO € M3CiIeABaHE W AaHAJIHM3 HA CHBPEMEHHH PEIICHUS Ha CEH30pHH YCTPOWCTBA,
CEH30pHU MPEXH U CEH30PHO-0a3MpaHy WHTEINTSHTHH yU4eOHU cpelln upe3 OndIrmoMeTpuieH
MOJXOJ U MPETJIe]l Ha HAyYHaTa HPOJYKIHUSL.
e PazpaboTeH e KOHLENTyaleH MOJENI Ha CEH30pHO-0a3upaHa MHTEIMICHTHA KJIacHa CTas C
BB3MOYKHOCT 3a TMPOTHO3MpaHe Ha ydeOHaTa ePEeKTUBHOCT Ha oO0y4aeMH BH3 OCHOBA Ha
cbOpaHu TaHHY 32 TeXHUs (PU3HOJIOTHYCH CTaTyC M MapaMeTpH Ha OKOJIHATA Cpeaa.

24 117. M. Ivanova, Technology landscape in MOOCs platforms, 19" International
Symposium on Electrical Apparatus and Technologies, SIELA 29 May-1 June, 2016, Bourgas,
Bulgaria. ISBN: 978-146739522-9, https://doi.org/10.1109/SIELA.2016.7543014.

https://www.scopus.com/pages/publications/84985906201

https://www.webofscience.com/wos/woscc/full-record/ WOS:000382936800043
https://ieeexplore.ieee.org/document/7543014

Pe3ome. uunpaTuBUTE 3a MacOBH OTBOpeHHM oOHialiH KypcoBe (Massive Open Online Courses
(MOOC)) BrmtouBaT OrpoMeH OpoH ydally Mo Leus CBAT, KaTo HpeasaraT NpuaoOMBaHe Ha HOBH
3HaHMS W NOCTHTaHEe Ha HampexbK B naneHa obmact. Pazpaborenu ca pasmuaan MOOC miardopmu,
npeiaraimy Oe3ruIaTHH KypCOBE C WHTETPUPAaHU TEXHOJIOTWYHHM WHCTPYMEHTH 3a TOATIOMAaraHe Ha
NpernoiaBaHeTo M ydeHeTo. B crarusra e mpeacraBeHo cpaBHeHne Ha MOOC miatdopMu OTHOCHO
M3MOJI3BaHN TEXHOJIOTHYHM TIOAXO/HM, YJIECHSBAIIM NPOEKTUPAHETO Ha pPa3HOOOpasHH y4eOHM
CIICHAPHUH.

NPUHOCH
e lI3BbpieH € aHajIW3 W CpaBHCHHE Ha IUIAT(GOPMHU 32 MACOBH OTBOPEHU OHJIAWH KYPCOBE
OTHOCHO MHCTPYMEHTH 3a yNpaBJICHHE Ha OOYYEeHHE W ChAbPIKAHUE, TEXHOJOI'MU M TEXHH
TEXHUYECKU XaPaKTEPUCTUKH.

I2s 117. M. Ivanova, A. Rozeva, M. Durcheva, Towards e-Assessment Models in Engineering
Education: Problems and Solutions, 15™ International Conference on Web-Based Learning, ICWL
2016, 26-29 October, 2016, Rome, Italy, In: Chiu, D., Marenzi, 1., Nanni, U., Spaniol, M.,
Temperini, M. (eds) Advances in Web-Based Learning — ICWL 2016, Lecture Notes in Computer
Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), vol. 10013, 178-181, 2016, Springer, Cham. ISSN: 03029743, ISBN: 978-
331947439-7, https://doi.org/10.1007/978-3-319-47440-3 20.

https://www.scopus.com/pages/publications/84995897769

https://www.webofscience.com/wos/woscc/full-record/ WOS:000389812900020
https://www.scimagoijr.com/journalsearch.php?q=25674&tip=sid&clean=0

https://link.springer.com/chapter/10.1007/978-3-319-47440-3 20
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Pe3tome. M3cienBanero € u3BbpIiieHo B pamkutTe Ha mpoekta TeSLA (An Adaptive Trust-based e-
assessment System for Learning/AnantusHa, 0a3upaHa Ha JOBEPHE CHCTEMA 33 €JICKTPOHHO OLICHSIBAHE
B OOYYEHHMETO) C IIeJl Ja CE OYepTasT ChIIECTBYBAIIM NPOOJEMH M DEUICHHUS TPU CICKTPOHHO
OLICHSBaHE, TNPUIATaHO B WHXKEHEPHOTO 0Opa3oBaHME, [a ce MpPEACTaBH Mperyies Ha Hai-1o0pu
MPAKTUKU U JIa Ce MPEIOKH KOMOMHUPAH MOJEN 3a OICHsABaHE, ChCTOSI ce OT O(IaiiH U OHIalH
(dbopmu 3a oneHsBaHe. Pe3ynraTure OT W3CIIEABAHETO MOTAT Jia YJIECHAT BHEPSBAHETO HA MPOIeIypa
Y TEXHOJIOTUYHO PEIICHHUE 3a SJICKTPOHHO orleHsBaHe B Texuudecku yHusepcurer - Codusi.

INPUHOCH
e I3BBpIIEHO € n3cineBaHe OTHOCHO HHCTPYMEHTH 32 MoJIoMarale Ha Ipoliec 1o e-OleHsIBaHe,
MOJXO/ASIN 32 OHJIAHH 1 KOMOMHUPAaHO 00y4YeHHE B KOHTEKCTa HA HHKCHEPHO 00pa3oBaHHUe.
e [IpemioxxeH e IOAOOPEH MOJIEIN 3a e-OLeHsIBaHE C KOMIIOHEHTH 32 OHJIaiH 1 0(IaiiH OLleHABaHe
U UHCTPYMEHTH OT apxutekTypara Ha TeSLA.

26 _I17. M. Ivanova, Social competencies identification for realization of successful
engineering practice, Interactive Technology and Smart Education, 9(4), 217-229, 2012. ISSN:
17415659, https://doi.org/10.1108/17415651211284011.

https://www.scopus.com/pages/publications/84992992480

https://www.webofscience.com/wos/woscc/full-record/ WOS:000212562600005
https://www.emerald.com/insight/content/doi/10.1108/1741565121128401 1/full/html
https://www.scimagojr.com/journalsearch.php?g=21100385802 &tip=sid&clean=0

Pe3rome. llenta Ha cratusATa € Aa ce WACHTH(GHUIUPAT OCHOBHU COIMATHM KOMIIETEHTHOCTH,
HEoO0XoIuMH Ha OBbJeIIN MHKCHEPH, KOMTO Ja JOIpHHecaT 3a TAXHATa YCIELIHa NpoQecuoHaIHa
peanuzanus. Pasrienanu ca KiIr040BH KOMIETEHTHOCTH 3a CbBPEMEHHHUTE HHKEHEPH U Ce aKLEHTHpa
BBPXY 3HAUEHHETO Ha CONMANHATA KOMYHHUKAIMS U MOBEJCHUE 33 MPOPECUOHATHOTO UM Pa3BUTHE.
PazpaboteH e Mogen ¢ HeOOXOAUMUTE KOMIIETEHTHOCTUTE IIPY MHXEHEPUTE Bb3 OCHOBA HA aHAJIH3 HA
peNieBaHTHU HAay4YHU ITyOJIMKalMU, ChOpPaH BOT Ha aHKETUPAHH CTYACHTH OT TeXHUYECKH yHUBEPCUTET
- Cous u MHEHHE Ha MJIQJIM JACHCTBAIIN HHXCHEPH.

INPUHOCH
e lI3BBppHIeHO € MpOydYBaHE M aHAJIN3 HAa Hay4yHaTa MPOAYKILHMS, CBbpP3aHA C pa3IeXIaHe U
JMCKyTHpaHe Ha HEOOXOJIUMHTE KOMIIETEHTHOCTH Ha OBJICHINTE MHXEHEPH C (OKYC BBPXY
3HAYEHUETO Ha COIMAIHUTE KOMIIETEHTHOCTH 3a yCIelHa MpodeCHOHATHA Peann3alusl.
e (Cp31azeH e MoJe)l Ha He0OXOIMMHTE COLIMAIHU KOMIIETEHTHOCTH 3a ObACIINTE HHKEHEPH Bb3
OCHOBAa Ha aHAJIM3 HA HAay4yHaTa MPOAYKLHSA, BOTA HA CTYJEHTH U MHEHHMETO Ha JEHCTBAIlX
WHXEHEPH.

Hayuynu ny0aukanum B M31aHusl, KOUTO €2 HH/IEKCHPAHU B CBeTOBHOM3BECTHH 0a3u
AaHHH ¢ HayyHa nHpopmanusa (Web of Science u Scopus), H3BbH Xa0MIUTALIMOHHUS
TPYA ¥ He NONAJAT B rpynara ,,ipyru

r27 117. M. Durcheva, M. Ivanova, Key Agreement Protocol for Distributed Secure Multicast
for eAssessment, International Journal on Information Technologies and Security, 10(1), 47-58,
2018. ISSN: 1313-8251.

https://www.webofscience.com/wos/woscc/full-record/ WOS:000427672500005

https://www.researchgate.net/publication/326331159 KEY AGREEMENT PROTOCOL_FOR_DIS

TRIBUTED SECURE MULTICAST FOR eASSESSMENT

https://ijits-bg.com/ijitsarchive

Pe3rome. EneKTpoHHOTO OLIEHSIBaHE € TUIIMYHO 32 OHJIAHH U TUCTaHIIMOHHOTO 00y4YeHHE, HO B AHEIIHO
BpeMe € MPHIOKHMO M B MHCTUTYLIMH C KOMOWHHpaH peXuM Ha oOydeHHe, Mopaad MpearnMCTBaTa,
KOWTO TIpe/jiara Ha TpernofaBaTeld M o0y4aeMu: NpOBEXJaHE Ha OHJIAWH HM3MUT BBB BpeEME,
MOJXOMAALIO 33 YYalIUTe Ce, OT BCAKaKBa IeoJOKalus, He3a0aBHa oOpaTHA Bpb3Ka M PE3yNITaTH OT
u3nuTa. B HAKONIKO cuieHapuy Ha 0OyueHHe, eIIEKTPOHHOTO OLICHSIBaHE MOXeE JIa Ce IIPOBE/E B IPYIIH,
KBJIETO J1a C€ OCBHIIECTBSIBA MYJITUKACT KOMYHHKAIWs OT THII ,,WH KbM MHOTO® HJIH ,,40BEK KBbM
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MHOTO". B TO3H CiTy4aif BE3HHKBAITUAT MPOOIIEM CE€ OTHACS 0 CUTYPHOCTTA B ChBMECTHA M CHHXPOHHA
KOMYHHKAIIMOHHA cpenia. BaxkHO € J1a ce 3aIuTaT BCHYKH YYACTHUIM OT (aIIUBU CHOOIICHHS H
HE3aKOHHO TOBeJcHHE. EJAHO OT pelleHHWATa Ha TO3W MPOOJIEM € BHEIPSIBAHETO HA MYJITHKACT
CUTYPHOCT, YHHTO OCHOBHH IIPEIUMCTBA Ca CBBP3aHH C: BUCOKA MaIlabUpyeMocCT, Obp3a onepanus mo
Mpe3an¥cBane, HaMalleHO MPEKOBO HaToBapBaHe. LlenTa Ha craTusTa € Jja ce MpencTaBy MPOTOKOI 3a
o0OMeH Ha KITIOYOBE 3a paslpe/esieHa MyJITHKACT CUTYPHOCT. [IpeAMMCTBOTO Ha MPOTOKOIIA €, Y€ TOH
mpejara mo-rojsiMa CUTYPHOCT, Thi KaTo pa3uuWTa Ha mpoliema 3a JBYCTPaHHO JEHCTBHUE Ha JBE
JBOMCTBEHHU TIONYTIONETa, KOETO MOXKE Ja C€ CBele A0 IBYCTPAHHO JIMHEHHO ypaBHeHHWe. TakuBa
YpaBHEHHSI BCE OIe HE ca pPa3TJekXIaHW M JOcera He € HaMepeHO OO0IIo pemieHue 3a TIX B
MOJIMHOMHUAJTHO BpeMeE.

INPUHOCH
° I/ISB’LpIHeHO € U3CJICABAHC HA ChIICCTBYBAIlX PCHICHNUA OTHOCHO IMMOCTUI'aHC HAa CUTYPHOCT IIpH
OHJIAliH U3NIUTBAHE U OIICHSBAHE.
° HpeIlCTaBCH € IMPOTOKOJI 3a 00MEH Ha KJIIOYOBE 3a pasnpeaciiciHa MYJITUKACT CUT'YPHOCT,
nmoaxoasy 3a NpUJI0XKCHUE B IMPOLEC M0 U3NTMTBAHC U OLICHABAHC B OHJIaltH cpeaa.

g I17. T. Ivanova, M. Ivanova, V. Terzieva, K. Todorova, Knowledge-Based Technologies
within Intelligent Educational Systems-A Survey, 19" International Scientific Conference on
eLearning and Software for Education, eLSE 2023, 27-28 April, 2023, Bucharest, Romania, 126-
138, 2023. ISSN: 2066026X, https://doi.org/10.12753/2066-026X-23-054.

https://www.scopus.com/pages/publications/85219080061

https://www.ceeol.com/search/article-detail ?id=1321991

Pe3rome. V3BbpIIEHO € W3CiieABaHE 3a M3ION3BaHE HA WHTEIUTEHTHH M Oa3upaHd Ha 3HAHUETO
TEXHOJIOTHH 32 NoA00psiBaHe Ha yueOeH nporec. OOChKIa ce MOTEHIMAIBT 32 UHTETPUpaHe Ha TEe3H
TEXHOJIOTHH B HHTENHUTeHTHA cucTema 3a nipenogiaBane (MCII). IlpencraBen e koHIeNTyaleH MOIET Ha
Monayna “HHTenmureHTHa Temarornka” B paMKWTe HAa WHTENWTeHTHa cucrteMa 3a oOyuenue (MCO),
KOHTO TO3BOJISIBA MOJINIOMAaraHe Ha WHTEJWICHTEH M IepCOHATM3UpaH ydeOeH Ipolec, KaKTo B
TPaJUIIMOHEH, TaKa U B €JIEKTPOHEH pexuM Ha oOydenue. Karto cemiectsena yact ot MCO, To3u Moyn
BKJIIOYBA TEXHOJIOTUH 33 U3BIMYAaHE HA YUeOHH JaHHH, aHAJIU3 HA 00y4YE€HHETO, OHTOJIOTUYHU MOJIEIH,
KOHICHTYaJIHU KapTHu U APYTH. 3a Ja Cc€ oUepTaAT TCHACHIMUTE B HaAyUHaTa NpOAYKIHA, € ITPUIIOKCH
OoubimoMeTpuyieH aHanu3. V3cinenBann ca OCHOBHU XapaKTEPUCTHKHU Ha Te3W TEXHOJIOTUU U TAXHATA
MPUIOKHUMOCT H TIOJIE3HOCT B KOHTEKCTA Ha MEPCOHANM3UPaHO oOyueHue. Pasriexna ce ciayvail Ha
W3I0JI3BaHE HA KOHLENTYaIHU KapTH B IPAaKTUYECKH 3a/1aun Ha oOyyaemu. [lonyyeHnTe pesynraTu ce
M3TIOJNI3BAT 32 Ch3J[aBaHe Ha MPOTHO3EH MOJEIN, KOHTO MOXKE J1a Mpe/ICKaXe C BUCOKa TOYHOCT HUBOTO
Ha pa3OupaHe Ha yueOHUS MaTepual Ha 00ydaeMHTe U TAXHaTa yueOHa epeKTUBHOCT. TakbB moaxox e
MOJXOMAL] 32 MHTETPUPAHE B MHTEJIMICHTHA CHCTEMa 3a O0y4eHHe M NOoJ0OpsBaHE Ha NMPOTHO3ZHHUTE
Bb3MOKHOCTH Ha WCII. Te3m dYecto W3MON3BaHM TEXHOJOTHH Ca OT CHIIECTBEHO 3HAYEHHE 3a
MOJIeTIpaHe, peaCcTaBsiHe U OpraHu3upaHe Ha 3HaHM. 3cnenBaneTo cpaBHABa U aHAIM3HUPa TEXHNUTE
CHJIHM CTPaHW W HEAOCTAaTbLM B KOHTEKCTA Ha IEpPCOHAIM3UpaHOTO oOydeHue. ChIIo Taka ce
AUCKYTHpPa B3aMMHOTO M3I10JI3BAHC HAa KOHUCTITYaJIHU KapTHU U OHTOJIOTHUH.

INPHUHOCHA

e I3BBpILICHO € U3CNeABaHE U aHAIN3 HA U3MOJI3BAHU TEXHOJIOTMH B MHTEIIUTEHTHU CUCTEMHU 32
MpernojaBaHe B KOHTEKCTa Ha TNEPCOHAIM3UPAHO OOyYeHWEe 4Ype3 TNpuiaraHe Ha
OuOIMOMETpHYIEH TIOJIXOT M TIPETJIeT Ha HaydHATa TPOTYKITHS.

e [lpennoxeH e KOHUENTYyaleH MoAeN Ha MoAyd “HHTeNUreHTHa eJaroruka’” B UHTEIUT€HTHU
CUCTEeMH 3a OOyYeHHE 3a IIOJANOMaraHe Ha TMpernojaBaTeld IPH OCHIIECTBIBaHE Ha
MePCOHAIM3UPAHO NPEIOIaBaHe M WHAVBHIyalu3upaHa oOpaTHa Bpb3Ka.

e Cp3mazieH € Mojel 3a MPOTHO3MpaHe HAa HUBOTO Ha pa3OupaHe Ha ydeOHUsS MaTepuall OT
oOydyaeMH M ydeOHaTta MM e()EKTHBHOCT 4Ype3 IpuWjaraHe Ha MAIIMHHO OOydYeHHE H €
M3BBPINEHA OTICHKA Ha MOJIEIA.

29 117. M. Ivanova, G. Grosseck, C. Holotescu, Analysis and modeling the domain of open
educational resources from learning analytics perspective, 16" International Scientific Conference
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on eLearning and Software for Education, eLSE 2020, 30 April-1 May, 2020, Bucharest, Romania,

vol. 3, 66-74, 2020. ISSN: 2066026X, https://doi.org/10.12753/2066-026X-20-178.
https://www.scopus.com/pages/publications/85096618374
https://openurl.ebsco.com/EPDB%3Agcd%3A11%3A22380267/detailv2?sid=ebsco%3 Aplink%3 Asc
holar&id=ebsco%3Aged%3A145727613&crl=c&link_origin=www.google.com

Pe3ome. Llenta Ha cratusaTa € ga ce MPeICTaBU M3BBPLICHO NMPOyYBaHE, aHATU3 U MOZETHpaHe Ha
oOxactTa Ha oTBOpeHH oOpazoBarenan pecypcu (OOP), kaTo mocTaBeHUTE U3CIEeN0BATENCKH BHIIPOCH
ca ciiegauTe: KakBo e TEKymoTo ChCTOsSTHUE Ha M3cieaBanuaTa B oomacrra Ha OOP? Kou ca TunmaamnTe
xapaktepuctuku Ha OOP? KakBu MHCTpyMEHTH ce W3MOJI3BAT 3a pa3paboTBaHe, MpOCIeIsBaHe U
ananmu3 Ha OOP? Kak ananu3bT Ha oOydyeHue JompuHAcs 3a Ch3llaBaHe, MOJOOpsSBaHE W MOBTOPHO
mnoi3ade Ha OOP? Mogaenmupanero Ha obmactra Ha OOP Bomu 10 Mo-m06po pazdupaHe Ha TOBa Kak
T€ ce Chb3laBaT W M3IIOJI3BAT, KAKBH Ca OCHOBHHTE O0JACTH Ha TIXHOTO MPUIOKEHHE W KaKBU ca
ObJeuIrTe HACOKH Ha pa3BuTHE. MojenuTe ca Ch3/aIcH! Ype3 MallMHHO 00yueHne U MoraT 1a ObaaT
M3IIOJI3BaHU OT MPETIOIaBaTeNd U U3CIEA0BATENHN 32 OUepTaBaHe Ha HAYYIHHU MOCTHKEHHUS U 32 B3EMaHe
Ha pelIeHus OTHOCHO mpmiokeHneTo Ha OOP, kakTo W 3a WACHTH(UIMpPAHE HA TEMH 3a ObICITH
W3CIICIBAHNSI.

MNPUHOCH
e 1I3BBpIICHO € M3Ccie/BaHE M aHAIW3 HAa HayyHAaTa MPOAYKIHS B KOHTEKCTa Ha OTBOPEHHU
00pa3oBaTeHN pecypcH 3a OUepTaBaHe Ha TEHACHINH, TEXHOJIOTHH U TPHIIOKCHUSI.
e Pa3zpaboTeHu ca MOjEIH Ype3 MalIMHHO OOy4eHHUE 3a MPOTHO3MpPaHEe HA TEHACHIMH M TEMH,
CBBp3aHH C TPUIIOKEHHS Ha OTBOPEHU 00pa30BaTelHM PECypCH, Bb3 OCHOBA Ha JaHHU 32
MpoydYeHaTa Hay9HaTa IMPOYKIIHA, KaTO € M3BBPIIICHA U OI[eHKA Ha TOYHOCTTA Ha T€3U MOJCITH.

r3o_Ii7. C. Holotescu, G. Grosseck, D. Andone, L. Gunesch, L. Constandache, V. D. Nedelcu,
M. Ivanova, R. Dumbraveanu, Romanian educational system response during the covid-19
pandemic, 16™ International Scientific Conference on eLearning and Software for Education, eLSE
2020, 30 April-1 May, 2020, Bucharest, Romania, 11-19, 2020. ISSN: 2066-026X,
https://doi.org/10.12753/2066-026X-20-171.

https://www.scopus.com/pages/publications/85096543408

https://www.ceeol.com/search/article-detail?id=1030130

Pesrome. [Tannemusita Covid-19 noBene 1o 6e3npeneseHTHA CUTYalMs, IPH KOATO 00pa30BAHUETO T10
LENHsl CBAT NMPEMHHA OHJIAlH M KbM IPOBEXKJAHE HAa TaKa HAPEYEHOTO CIEIIHO JUCTAaHIUOHHO
oOydeHue. B crarusita e mpejcTaBeH aHaIU3 HA MPEANPUETUTE B PyMBHHS JEHCTBHS 32 OCUTYpsIBaHE
Ha HENpPEeKbCHATOCT Ha 0Opa3oBaHMETO B OHJANH Cpeda, CTpaTeruuTe, MPHETH B YYWIMIIATA H
YHHMBEPCUTETHUTE 3a IOANOMAraHe Ha TO3M MPOLEC, ChTPYIHHYECTBOTO MEXAy 0Opa3oBaTeTHHUTE
YUYACTHUIIM U YYaCTHETO Ha ISUI0TO 001mecTBo. HKoM OT AMCKYyTHPaHUTE BBIPOCH B H3CIECIBAHETO Ca
cnepuuTe: KakBu oOpazoBaTeNHM TEXHOJIOTHH Ca W3IMOJI3BaHM, KakBa € poJisiTa Ha MPAKTUKHUTE U
MIPOEKTHUTE 32 OTBOPEHO 00pa3oBaHMe, MHTErpalysaTa Ha OTBOPEHH 00pa30BaTEeIHN PECYPCH U MacOBH
OTBOPEHH OHJIAH KypcOBe, Ha OTBOPEHWTE IEJarorMKh B MaHaeMu4yHata oOctaHoBka? Kak ma ce
W3BBPIIM CpaBHEHHWE Ha PyMBHHS ChC CTpaHH C MOA0OHAa WHQpAcTpyKTypa, kato bwirapus u
Mongosa? Kak ycnsxMe fa ce BB3NOI3BaM€ OT MHOIOTO MEXIYHAPOJIHW WHUIUATHBU, NPOEKTH U
pecypcu? KakBu ca pesyiraTHUTe OT Beuye MPOBEACHUTE NPOYUYBAHUS OTHOCHO €(HKAaCHOCTTa Ha
npennpuerute Aeiicteua? KakBo Moxke 1a ce HampaBu 1Mo-100pe 70 3aBPBIIAHETO KbM MPUCHCTBEHU
3aHATUS B YUYWINIIATa U YHUBEPCUTETHTE, KOETO CE€ OdYakBa Ipe3 cieasamuTte Mecenu? Kakxsu ca
W3BJICUYCHNUTE MOYKU M KaK MOXEM Ja IPWIOKUM Te3W 3HaHUs 3a o-100po Obaeme? KakBu HacTosAmu
MPAKTUKY 1€ OKKAT BIUSHAE BBPXY yueOHaTa JEHHOCT, BbPXY OTBapSHETO Ha 00pa30BAHUETO?

NPUHOCH
e 1I3BBpIIEHO € M3CciIe/BaHe M aHAIM3 Ha MPUIOKEHUETO Ha TEXHOJOTHH, OTBOPEHU HU(POBU
pecypcu, MacoOBH OTBOPEHM OHJIAMH KypcOBE 3a IMOJIIOMaraHe Ha ydeOeH NpoIec B OHJIAWH
cpera mo BpeMe Ha MaHJeMHYHaTa OOCTaHOBKA, KaTo € HAlPAaBEHO M CPaBHEHHE MEXKIY
MOIXOH, TpUIokeHu B Pymbaus, benrapus u Monjosa.
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I'31_117. P. Panteva, M. Ivanova, Exploration on the Affective States and Learning During an
Augmented Reality Session, 9" International Conference eLearning and Software for Education,
25-26 April, 2013, Bucharest, Romania, Quality and Efficiency in e-learning, vol. 1, 202-207, 2013.
ISSN: 2066-026X.

https://www.webofscience.com/wos/woscc/full-record/ WOS:000328097500030

https://www.ceeol.com/search/article-detail?7id=105189

Pe3iome. [IpencraBenn ca monydeHd pe3ynATaTH OT €KCIIEPUMEHT B HAYAHO YYIUIWINE, CBHP3aHH C
BIUSHUETO Ha TEXHOJOTHATA ¢ JoOaBeHa peamHocT (AR) BbpXy eMOIIOHAIHOTO ChCTOSHUE U YICHETO
Ha ydyeHuuute. Criope]] meaarorudyeckara CTparerus Ha YUYWUTeNs W MPEeACTaBEHOTO ChAbP)KaHUE, Y
YUCHHLIUTE MOTaT Aa ObAaT NpeAN3BUKAHU PA3TUUHU EMOLMH. Y CTICIIHUTE Y4eOHH MPaKTUKH ca J00pe
ONHCaHW, TOKa3BaikM moTeHnuana Ha AR Ja HachpuyaBa KpeaTHBHOCTTA, JIOOOMUTCTBOTO U
OTKPHBATEJICKUS TIOJXO0]] TIPH MOJTyYyaBaHe HAa HOBU 3HAHUS WM MpUJIaraHe Ha ChLIECTBYBAIN (aKTH.
B Hayynu myOnuKanuu € mokasaHo, Y€ NOAXOISAIINTE eMOLMOHATHN ChCTOSHUS Ha y4Yallys Morat Ja
noBemaT 10 edekTmBHO ydeHe. Pasriexxga ce W 3HAYCHHWETO Ha TMOJIOKUTEIHUTE €MOIWU 3a
CTUMYJHpaHe Ha TBOPUYECKOTO MHCIEHE, €(pUKAaCHOCTTa MPH B3€MaHEe Ha PEIICHHUS U 3a TOIIOMaraHe
Ha pelaBaHeTo Ha mpoOiemu. M3cneaBanute BwIipocu ca cienuute: Kak AR TexHonorusta Biusie
BBPXY EMOIIMOHAITHOTO ChCTOSTHUE Ha ydarure?, Kak eMorunTe Ha yJalnTe ce pa3BUBaT 10 BpeMe Ha
AR cecus?, Kak xopemanusata Mexay AR TeXHOIOTHATAa M eMOIIMUTE Cce 0Tpa3siBa Ha YIeOHUsS OIHUT?

NPUHOCH
o I/IBB’BpH_IeHO € U3CJICABAHE U aHAJIM3 Ha NPUJIOKCHUETO Ha TEXHOJIOTrUATA /:[06aBeHa pe€aIHoCT
B HAYAJTHOTO YUHUJIMIIC U BB3JICCTBUETO i BBPXY EMOIIMOHATHOTO CHCTOAHUE Ha YUCHUIIU Bb3
OCHOBA Ha NPOYUYCHHU JIUTCPATYPHU U3TOYHUIIU U AaHKCTUPAHU YUUTCIIN.

Hayuynu my0iaukanuu B M31aHusl, KOUTO He €A HHIEKCHPAHU B CBETOBHOMU3BECTHH 0a3U TaHHHM C
HayuyHa uidopmauus (Web of Science u Scopus), U3BbH Xa0MJIUTAIUOHHUS TPY/

r32 1I17. M. Ivanova, S. Bhattacharjee, S. Marcel, A. Rozeva, M. Durcheva, Enhancing trust in
eassessment-the tesla system solution, Conference on Technology Enhanced Assessment (TEA),
2018. https://doi.org/10.48550/arXiv.1905.04985.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&ecitation for view=zKbITAMAAAAJ:BqipwSGYUEgC

Pe3rome. [JloBeprero B Ipoliec MO €JIEKTPOHHOTO OICHSABaHE € BaKeH (akTop 3a MojoOpsBaHEe Ha
Ka4yecTBOTO Ha OHJIAiH oOpa3oBanueTo. B pamkute Ha npoekta TeSLA no nporpama ,,Xopuzont 2020
Ha EC ce pa3pa0oTBa u TecTBa LSUIOCTEH MOJEN 32 YJOCTOBEPSABaHE, OCHOBAHO Ha JOBEPHUE 3a LIEIUTE
Ha EJIEKTPOHHO OlleHsBaHe. V3MON3BaHETO Ha TEXHOJOTMHM 3a OHOMETpHYHa MpoBepKa 3a
YyIOCTOBEpsIBaHE HAa CAMOJIMYHOCTTA M TBHPACHHUATA 3a aBTOPCTBO HA OTJIENHU CTYAEHTH B CIIEHAPUU
Ha OHJIAMH oOpa3oBaHue € BakeH KOMIIOHEHT Ha TeSLA. Texunueckusar yausepeutet - Codus (TYC),
yjieH Ha koHcopuuyma TeSLA, yuacTBa B MamaOHu NHJIOTHU TecToBe Ha cuctemara TeSLA. B Ta3u
CTaTUsl € W3BBPIICH aHamu3 W 000OIIeHWe Ha TONyYeHHTE PEe3ylTaTh dYpe3 MpelloCTaBsHEe Ha
BBIIPOCHUIIY Ha CTYAEHTH U MPENOAABATENN, yIacTBaly B MwIoTHUTE TecToBe Ha TYC. Omnucanu ca
CBIIO U MHCTPYMEHTH 32 yJOCTOBEPSIBAHE M OTKPHBAHE HAa M3MaMH IIPHU H3IIOJI3BaHE HA CHUCTEMaTa
TeSLA u TsixHaTa poJid 3a IOBHIIABAaHE HA JOBEPHETO MPH €IEKTPOHHO OIIEHSBAHE.

NPUHOCH

e I3BBpIIEHO € M3CJIEABAHE U aHAIM3 Ha NPOOJIEMU C JAOBEPUETO B IIPOLEC IO €IEKTPOHHO
OLICHSIBaHE, CBBbp3aHu che cucTemara TeSLA mpu nmpoBepka Ha caMOJIMYHOCTTa Ha 00ydaeMH
u aBTOPCTBOTO UM, Ha6.HIOJIaBaHI/I 0 BpEME Ha MaIIIaGHI/IH IMUWJIOTCH IIPOCKT, IMPOBCIACH B
Texuuuecku yausepcutet - Codust.

e IlpencraBen e mozmen Ha goBepue B cucremara TeSLA oT TexHuWYecka TJelHa TOYKa,
BKJIFOYBAIl HWHCTPYMCHTH 3a 6I/IOM€TpI/I‘IHa ABTCHTUKalWsA, IIPEBCHIUMA Ha HN3MaMH,
BepHu(dUIpaHe HA aBTOPCTBOTO M CUTYPHOCT U 3ala3BaHe MOBEPUTEITHOCTTA Ha JIAHHHTE.
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I'33 117. M. Ivanova, 1. Trifonova, Evaluation of Contemporary eAssessment Platforms:
Functional Requirements and Technological Approaches, Sixth International Scientific Conference
“Innovative STEM Education” STEMedu-2024, 6-10 October, 2024, Veliko Tarnovo, Bulgaria,
Science Series “Innovative STEM Education”, vol. 6, 26-34, 2024. ISSN: 2683-1333,
https://doi.org/10.55630/STEM.2024.0603.
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Pe3iome. OneHsiBaHETO € M3KIIOYUTENTHO Ba)KHA YacT OT y4deOeH IpolleC M MPEeCTaBIIABa MsIpKa 3a
MpUIOOUTUTE 3HAHWUA U yMEHHS Ha oOydaeMuTe. B ChBpeMeHHHS CBIT ca pa3paboTeHH peauia
TEXHOJIOTMYHU MHCTPYMEHTH U ILIATPOPMHU 3a TOAIOMAarane Ha JIeHHOCTH, CBbP3aHU C SICKTPOHHOTO
OIICHsIBaHE, M3BBPIIBAHU OT O0y4daeMmu W mpemnojaBaTenu. Llenara Ha craTusTa € Ja ce MPEACTaBsT
M3CIIe/IBAHUS OTHOCHO CHBPEMCHHHM ITOAXOMHU 32 OILCHKA, TEXHOJIOTUYHA CIeU(UKa, MPeIUMCTBA U
HepocTaTblu. HanpaBeHo e mpoyuyBaHe Ha Hay4yHaTa MPOAYKLHUS B 00JacTTa, Karo ce o0odmasar u
O00CHKIIAT MOCTIDKEHUS M MOIy4eH! pe3ydaTtatu. Ch3gaseH e Habop OT KpUTEpUH 3a OmpeersHe Ha
M3WCKBAHUATA 332 OBMENIO M3rpakIaHe Ha TEXHOJOTWYHO pemieHre Ha TuratdopMa 3a eIeKTPOHHO
oueHsBane. OcobeHO BHUMaHUe € 00bpHATO Ha CUTYPHOCTTA U 3aI[UTaTa Ha JIWYHU JaHHU, ChOUpaHH
Y IPEXBBPJIISTHA IO BpeMe Ha TPOoIleC Ha OLICHABaHE.

IMPUHOCH
e  l3BBpIIEHO € MPOyYBaHE HA ChBPEMEHHM HAYYHU NMOCTUXKCHHUS B OLICHIBAHETO HA 00ydJacMH,
KaTo ca MOCOYCHHU HaW-M3CJICABAHUTE U TUCKYTHPAHH TEMH, KaKTO M € Ch3lajeH Habop OT
KpUTEPUH 32 OTIpeIeNsTHe Ha M3UCKBAHUATA KbM ChBpPEMEHHA Cpejia 3a OICHsBaHe.
o PaspaboreHa e (yHKI[MOHAJIHA apXUTEKTypa Ha Iuiar¢opMa 3a OICHSBAaHE C WUHTETPUPaHU
(HyHKIMH 32 MOAIIOMAaraHe U aBTOMAaTU3UPaHe Ha Pa3JIMYHU 33]a4d, U3IBIHIBAHU OT YUUTEIIH
Y yYCHHUIIH.

34 117. M. Ivanova, I. Trifonova, Privacy Preserving Techniques and Their Applications in
Elearning, Fifth International Scientific Conference Innovative STEM Education, STEMedu-2023,
3—6 April, 2023, Veliko Tarnovo, Bulgaria, Science Series “Innovative STEM Education”, vol. 5,
93-102, 2023. ISSN: 2683-1333, DOI: https://doi.org/10.55630/STEM.2023.0512.
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Pe3iome. B cratusta ¢ u3BbpIIEHO 0000IIEHHE HA CHBPEMEHHH METOAM W TEXHHKH 3a 3alluTa Ha
IOBECPUTCIIHOCTTA, KAaTO C€ aHAJIM3UPAT U NMPECACTABAT HAKOU MPEAN3SBHUKATCIIHN HpOGHeMI/I. W3non3Ba
ce OMOIMOMETPHYCH MTOIXO0/I, 32 J]a Ce OUepTae ,,rojsiMaTa KapTuHa™, MoKa3Balia TEeKyI0TO ChCTOSHHE
Ha M3CJIEABaHKUATA M TCHICHIMUTE B TeMuTe. bubinorpadckure gaHHM ca B3€TH OT HaydHara 0asa
JaHHHU Scopus U ca 00paboTeHH Ype3 crieruann3upad codpryep. OCBEeH TOBa, € U3BBPIICH U MOIPOOCH
npersies, 3a 1a ce Kiacuuimpar npoOieMHuTe U PEIICHUATa B 00J1aCTTa Ha 3alllUTa Ha JIMIHUTE TaHHHU.
CrienuaiHO BHUMAaHHUE € OT/IEJICHO Ha Bh3MOXHOCTUTE 3a 3alllMTa HA MOBEPUTEIHOCTTA HA TAHHUTE B
MHTEJIMTEHTHH CPENU 3a eJeKTPOHHO oOydueHue. [TocouBa ce ponsra Ha MANIMHHOTO OOy4YeHHE 3a
Ch3[laBaHEe Ha MO-CHTYPHHU Mojeiu. [IpeanoxkeH e KOHIenTyaleH Mojen, 0000maBalll moiydeHuTe
pe3yJnTary.

INPUHOCH
e HanpaseH e nperjien ¥ aHaju3 Ha CbBPEMEHHA Hay4yHa MPOMYKIMA, KaTo ce 0000maBar
HAy4YHH TIOCTHIKCHUS ¥ JIOOPHU MPAKTHKY 3a 3ara3BaHe M 3allliTa Ha MOBEPUTEITHOCTTA Ha
JAaHHU TIPH €JIEKTPOHHO 00yUYeHHe.
e (Cp3noazseH e KOHIENTYaJIeH MOJET, IPEICTaBSII aKTyaTHH MOIXO0H, METOIN U TEXHUKH 32
3amIMTa Ha JJUYHU ¥ 9yBCTBUTEIHH JaHHU B OHJIAIH cpena 3a eJeKTPOHHO 00ydeHHe upe3
npuiarane Ha OMOJIMOMETPUYEH MOJIXO/ U aHAIN3 Ha PEJICBAHTHU HAYYHH ITyOJHKAIHH.

'35 _117. M. Ivanova, Learning Performance Improvement Through Participation in Online
Seminar: Machine Learning Analysis, STEMEDU-2022 Scientific conference with international
participation Veliko Tarnovo, Bulgaria, Science Series-Innovative STEM Education, vol. 4, 69-78,
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2022. ISSN: 2683-1333.
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Pe3iome. YueOHara eheKTUBHOCT € CBBp3aHa C JEWHOCTH, U3IBIHABAHN OT CTYIEHTH IO BpeMe Ha
yueOeH mnporec. Y4eOHOTO MOBEACHNE MOXKE Ja JTIOBe/Ie IO YCIEITHO WM HEYCIENTHO 3aBbPIIBaHe Ha
ompesieieH Kype, JI0 Mo-100py WK A0 MO-JIONIN M3MUTHU OlleHKU Ha oOyuaemuTte. B oHnaiiH cpena,
CEMHHApHUTE MOTaT Jja ObJaT OpraHu3upany mox (jopMata Ha pa3TUIHN y9eOHH CLIIEHAPHUH 1 TOBA CHITHO
3aBUCH OT (DYHKIIMOHAJTHUTE M TEXHHYECKUTE OCOOEHOCTH Ha ydeOHaTra cpefa, KakTO U OT
HacOYEeHOCTTa Ha Kypca. B cratuara € M3BBPIICHO H3CIEIBAHE M aHAJIU3 OTHOCHO YYacCTHUETO Ha
CTYJICHTH B OHJIAl{H CEMUHApH, KaTo IIeJITa € Jia ce pa3depe Bpb3KaTa U 3aBHCUMOCTTA MEX 1y yueOHarTa
e(eKTUBHOCT, M3ITBITHEHUETO Ha OHJIAWH 3a/1a4iTe U MOMyYeHUTe KpaHu pesynrati. MadopmaTikaTa
Ha €JICKTPOHHOTO 00yUYeHUE JTaBa Bb3MOKHOCTH 32 U3I0JI3BaHE Ha ChBPEMEHHH METOIH 32 U3CIICIBaHE
Y aHaMu3 Ha OOYYCHHMETO, KaTO €IMH OT TAX € MAIIMHHOTO OOYy4YCHHE. AJNTOPUTMH OT MAIITMHHO
oOydeHHe ca W3IOJI3BaHM, 32 Ja C€ W3BBHPIIU TPYMUPaHE Ha CTYAEHTHUTE CIOpEA TAXHOTO y4eOHO
MOBE/ICHNE ¥ W3MHUTHU TOCTIDKEeHUsA. Ch3AafeHNTe aHAINTHYHA MOJIENH MOTaT Jla TOIIOMOTHAT
Mperno/iaBaTeiy U CTYJACHTH MPH NOJ00psiBaHe Ha yueOHuTE AeHOCTH. TOYHOCTTA Ha alNTOPUTMUTE 32
MalIHHO 00y4YeHNEe € OI[eHEeHa, 3a J]a Ce HaMepH Hal-ITOOpHUAT MOJIeN ChITIaCHO ChOpaHHUTE JaHHU 10
BpEMeE Ha eIMH CEMECTBD.

MNPUHOCH

e IlpencraBeH e mperjieq W aHadW3 Ha MyONMKYyBaHH HAy4YHU PE3YyJITaTH, CBBP3aHH C
MpujiaraHe Ha MalWHHOTO OOy4eHHe 3a MPOrHO3WpaHe Ha ydeOHaTta e(eKTHBHOCT 4Ype3
HM3II0JI3BAHC HAa pa3IMYHX U3TOUYHHUIHW HA JaHHU.

e Cnb3pmaneHu ca MOJeNH, IPOTHO3UPAILH IPyNaTa Ha 00yJyaeMHUTe B 3aBUCUMOCT OT yueOHaTa
e(eKTUBHOCT, KaTO MOJIEIIUTE Ca OLIEHEHU ChOOpPa3HO METPUKA, XapaKTepHa 3a MAIIMHHO
oOydeHHe W MOTaT Jia Ce HM3IIOJI3BaT 3a HACOYBaHE Ha O0y4aeMM WM IpEIoJaBaTeNld 3a
notoOpsiBaHe Ha JEHHOCTH B yueOeH IpoIiec.

r3e I17. M. Ivanova, V. . Marin, G. Tur, I. Buchem, Towards Privacy Issues in Personal
Learning Environments: A Conceptual Model of PLE Privacy, Proceedings of the European
Distance and E-Learning Network 2017 Annual Conference, Jonkoping, 13-16 June, 205-214,
2017. ISBN: 978-615-5511-18-9.
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Pe3rome. B craTusTra e npeacTaBeHoO U3cielBaHe, CBbP3aHO C IOBEPUTEIIHOCTTa HA HEUYBCTBUTEIIHH U
YyBCTBUTEJIHM JaHHU B KOHTEKCTa Ha JUTHTAIHOTO, COLMATHO OOy4YeHHE NpPU OpraHu3upaHe Ha
MEPCOHANHN y4eOHU cpenu. JJucKyTHpaHuTe U3CIIe0BaTEICKH BhIIpocH ca: KakbB BUJI IMYHH JJAHHU
ca HeoOXOJMMH 3a TOJIIOMaraHe Ha OpraHW3alsITa W YIPAaBICHUETO Ha 00YyUYEeHHETO B MEPCOHAIHA
yuebHa cpena?, KakpB BUI JTUUHU AaHHU Ja CE CIONENISAT M C KOro, 3a Jia ce MogoOpsAT yueOHuTe
noctkeHust?, Kak Moxke J1a ce rapaHTHpa NOBEPUTEIHOCTTA HA TAHHUTE Ha CTYJICHTUTE B IEPCOHAITHU
yueOHU cpeJiu, ako Te 11e ObJaT CBbP3aHH C AaHAIUTHYHA HHCTPYMEHTH, TIPUJIaraHu 3a 00pa3oBaTeTHU
nesnun? Ta3u cTaTtus pasriexkaa HAKOJIKO BBIIPOCA, CBbP3aHU C MOBEPUTEIHOCTTA B Pa3IMYHHU BUIOBE
nepconannu yueOnu cpeau (Personal Learning Environments (PLEs)), kato Hanpumep: HepopManHu
PLEs B Web 2.0/cotnanuute meauu, moouanu PLEs, PLEs, 0a3upanu Ha elneKTpoHHO mopTdomo,
PLEs, 6a3upanu Ha 3Hauku, PLEs, cBbp3anu ¢ popmannust yuedeH nporec BbB BUCIIETO 00pa30BaHue
B KOHTEKCTa Ha CaMOPETyJINpaHoTo o0yueHue. Mnentupunmpana e Bpb3KaTa MEX.y IIOBEPUTEITHOCTTA
Ha naHHuTe 1 PLES U MeXIy OBEpHUTEIIHOCTTa U KOHTPOJIA HA CTYJICHTUTE BHPXY OOYYEHHETO WM.
PazpaboTen e kKoHIenTyaneH Moel, MPeACTaBsI (hakTOPH 3a 3ama3BaHe Ha moBeputenHocTTa B PLES.

MNPUHOCH
e lI3BBpIICHO € N3CJIeIBAaHE U aHAIN3 Ha MTPOOJIEMH, CBBP3aHH C IOBEPUTEITHOCTTA HA JAHHHUTE
B Pa3JIMYHU BU/I0BE TIEPCOHAIHH y4eOHH CpPEJIH.
e (Cp31aeH € KOHLENTyaJleH MOJIE), MPeCTaBAL] (GaKTOPH 3a 3aa3BaHe Ha IOBEPUTETHOCTTA B
HEPCOHATIHU CPEU 3a 00yUeHHE.
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37 _117. M. Ivanova, Web Services: Features, Technologies and Applications, International
Conference on Information Technologies (InfoTech-2014), 18-19 September, 2014, Varna — St. St.
Constantine and Elena resort, Bulgaria, 156-165, 2014. ISSN: 1314-1023.
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Pe3ome. HempekbcHaTOTO pa3BUTHE HAa HMHTEPHET M CBETOBHaTa Mpexa € BaKeH (akTop 3a
momoOpsiBaHe HAa OHJIAHH KOMYHHKAIWSITa W TPaH3aKIHHATE MEXIy TOISIMO pa3sHooOpasue OT
coryepHn KOMIOHEHTH. TexHoiormsTa 3a yed yCIyru ce Mpuiara B Pa3lnYHA TPUIOKEHHS B
coupanHata ¥ HMKOHOMHYecKara cdepa, 3a Aa ce OCHTYpH e(EeKTHBEH AOCTBHI 10 WHPOpMALus,
MoBTOpHa ymoTpeba u oOMeH. B crartusita € HampaBeH Tperjie] Ha TEXHOJIOTUH M IUIaTGOPMH,
M3IIOJI3BaHM 32 pa3paboTBaHe Ha yeO yCIyTrH, KaKTo ¥ ca pasriieJaHl HAKOJIKO MEPCIeKTUBHU 00IacTH
Ha MPHUJIOKECHUE, BKIIOUUTEITHO eIEKTPOHHO 00y4YeHue.

MMPUHOCH
e 1I3BBpILICHO € MPOYyYBAHE M aHAJHM3 HA TEXHOJOTHH U MOIYJISIPHU IIaTGOPMH 3a pa3paboTBaHe
Ha ye0 yCIIyrd, KakTo W TEXHH MPUIOKEHHS B Pa3IMYHU OOJNACTH, BKIIOYUTEIHO IPH
CJIEKTPOHHO OOyUeHHE.

r3s I17. M. Ivanova, M. Nakayama, Analysis of a personal learning environment from
multimedia perspective, International Conference on Information Technologies (InfoTech-2014),
18-19 September, 2014, Varna — St. St. Constantine and Elena resort, Bulgaria, 166-173, 2014.
ISSN: 1314-1023.
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Pe3tome. Llenra Ha crartusTa € 1a ce oyeprae Bpb3KaTa MEKAY XapaKTEPUCTUKH Ha MYJITHMEIUHHA
cpenu M mepcoHanu3upaHo obOyueHue. HampaBeH e mpersien Ha HaydHM M3CIEIBAHUS OTHOCHO
OCBIIECTBSIBAHE HA MEPCOHAIN3UPAHO OOydeHHE B yeO-0azupaHyW MYITUMEIMHHH CPEId, KaKToO H €
000011eHO0 MHEHHETO Ha CTYICHTH OTHOCHO OPTaHHM3alHATa Ha IMEePCOHANM3UPAHOTO UM OOy4YEeHHE B
MyJTHMeINHA cpea. PazpaboTeH e Mojien, npeIcTaBsIi Bpb3KaTa MeXK Iy OCHOBHUTE MYJITHMEIHITHU
€JIEMEHTH Ha y4eOHH CPE/I M Bb3MOKHOCTHTE 32 CTYJICHTUTE PH OPraHU3MpaHe Ha IEPCOHATH3UPAHO
oOyueHme.

MNPUHOCH

e I3BBpIICHO € W3CIIeBAaHE OTHOCHO BpPB3KaTa MEXAY XapaKTEPUCTHKH Ha MYyJITHMEAMHHA
CpeZAa M M3I0JI3BaHETO MM 32 OPraHU3UPaHe Ha NEPCOHATU3UPAHO 00yUeHHe OT 00yyaeMu.

e [lpemnokeH € KOHLENTyaJeH MOJEN, MOKa3Ball OCHOBHU MYJITHMEIUNHHM €JIeMEHTH, KOUTO
OKa3BaT BIIMSHHE NPH OpPraHU3MpaHe Ha MEPCOHATM3HPAHM Y4eOHHM Cpelu, Ch3IaJeH Bb3
OCHOBa Ha MpPOyYBaHE HA pEJeBAHTHA HAy4HA MPOAYKUUS U OOOOIIEHHM pe3yiaTaTd OT
AHKETUPAHU CTYAEHTH.

39 I17. C Holotescu, G Grosseck, M Ivanova, V Cretu, Educational Augmented Reality and
Location-Based Application. Case Study: Microblogging, SMART2013 Social Media in Academia:
Research and Teaching, SMART 2013 Social Media in Academia: Research and Teaching, Bacau,
Romania, 7-9 June, 2013, Conference Proceedings, Medimond - Monduzzi Editore, Bologna, Italy.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=100&pagesize=100&sortby=pubdate&citation_for view=zKbITAMAAAAJ:eSwmG9Sq2KIC

Pesrome. J[loGaBenata peannoct (Augmented reality (AR)) um mnpunoxenusita, OazupaHu Ha
mecromnosiokenune (Location-Based Applications (LB)), ca monysisipHy B pa3inuHu 00J1acTH, 3a€IHO C
MUKpOOJIOTOBETE, €JHa OT BOJICIIUTE TEXHOJIOTHH B conranHute Meanu. Cien Kparbk mperien Ha AR
(kakBo ¢ AR, HSIKOM XapaKTEpHUCTHUKW M Bb3ICHCTBHETO Ha Ta3d TEXHOJIOTHS BBbPXY OOIIECTBOTO),
($OKyCHT € MOCTaBeH BhPXY npeaumMcTBata Ha AR npu npunarane B 00pa3oBaHueTo (€(hEeKThT BPXY
MperoaaBaHeTo U yueHero). Pasrnenan e crieHapuii 3a usnonsBane Ha AR u LB pasmupenusta Ha
mardopma 3a MUKpPOOJIOrBaHE U TAXHOTO MPHIIOKEHUE BHB BHCIIIETO 00Opa30BaHUE.
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IMPUHOCH
e HampaBeHo e mpoy4BaHe U aHAJIN3 OTHOCHO MPEIUMCTBA, Bb3MOXKHOCTH H TIPEIH3BUKATEIICTBA
Ha TEXHOJIOTATa J100aBeHa PeaTHoCT 32 00pPa30BaHUETO, KATO ca pasrieJaHd U HHCTPYMEHTH
3a Ch3/laBaHE Ha MPUIOKEHUs ¢ 100aBeHa PealHOCT 32 00pa30BaTEIHU LeH B INIaTPOPMU Ha
MHUKpPOOJIOTOBE.

r40_117. T. Ivanova, M. Ivanova, Smarter E-Learning Solutions Based on Semantic
Technologies: Analysis and Trends, International Conference on Information Technologies
(InfoTech-2012), 20-21 September, 2012, Varna — St. St. Constantine and Elena resort, Bulgaria,
234-244. ISSN: 1314-1023.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbI TAMAAAAJ&cstart

=100&pagesize=100&sortby=pubdate&citation_for view=zKbITAMAAAAJ:YOwf2qJgpHMC

Pe3rome. [TonoOpsiBaHETO HAa CHCTEMUTE 3a EJIEKTPOHHO O0YUYECHHUE Ype3 M3MOI3BaHE HAa TEXHOJIOTHH 32
CeMaHTHUYeH ye0 € eJHa OT OCHOBHHMTE TEHJACHIMHM B CHBPEMEHHOTO eleKTpoHHO oOyyenue. [Ipes
MOCTIEIHUTE TOIMHHU C€ pa3paboTBaT peaula N3CIeA0BaTEICKH IPOCKTH, HACOUCHHN KbM H3y4aBaHe Ha
OHTOJIOTMUTE KaTO HHCTPYMEHT 3a MHTEIMI'C€HTHO pa3pab0TBaHe Ha PeIICHHS 3a €JIEKTPOHHO 00yUeHHE.
Llenta Ha Ta3u cTaTus € Ja ce MpeCTaBU U3CIeBaHe Ha IUPOK CIEKTHP OT ChBPEMEHHHU MOIXOAM 3a
CJIEKTPOHHO O0y4eHue, 0a3upaHy Ha OHTOJIOTHH, U Ja CE aHAJTU3UPAT IOCTUI'HATUTE PE3YITaTH, KaTo
ce MOKayKaT OCHOBHU TeHAEHIMHU. [IucKyTHpaH e ObIesiT HanpeIbK Ha 00pa30BaTeIHUTE CUCTEMU B
KOHTEKCTa Ha MPEJACTaBIHETO U U3MO0I3BaHETO HA CEMAaHTUYHM METa/laHHU 3a MMOBUILIABaHE HA TIXHOTO
KauecTBo.

MNPUHOCH
e HampaBeHo e u3clieiBaHe W aHATU3 OTHOCHO MPUIOKEHHUETO HAa CEMaHTHYHH TEXHOJOTHH B
CHCTEMH 3a CJICKTPOHHO OOYYCHHE U Pa3iMyHH apXUTEKTYpPH Ha CPEIH, M3MOJI3BALIN CE B
00pa3oBaHHETO.

r41_117. M. Ivanova, G. Grosseck, C. Holotescu, Analysis of personal learning networks in
support of teachers presence optimization, PLE Conference, 11-13 July, 2012, Aveiro, Portugal,
PLE Conference Proceedings, 1(1), 135-144, 2012. ISSN: 2182-8229.
https://www.academia.edu/72667632/Proceedings_Title The PLE Conference Proceedings
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart
=100&pagesize=100&sortby=pubdate&ecitation for view=zKbITAMAAAAJ:eQOLeE2rZwMC

Pe3srome. [leiiHoCcTUTE HA YUYMTEIUTE B COLMAIHUTE MPEXH MMAT OMPEACIIEHO MSCTO B TSAXHOTO
JIUYHOCTHO Pa3BHUTHE M MPOGECHOHANCH HanpeabK. 3yuaBaHeTo Ha OpraHM3anusATa Ha MEPCOHAIHU
Mpexn 3a oOyuenue (IIMY) 6m Mormo na moAmoMorHe eQUKacHOCTTa W MPOU3BOJIUTEIHOCTTA Ha
YAUTETUTE. 3a Ta3M [eJl € U3BBPIICH aHaTN3 CJIe]] MPErJie]] Ha PeJICBaHTHA JIUTepaTypa 1 KaTo ce B3eMe
MPEIBUJ] MHEHUETO Ha MEXKIyHapojaHaTa oOpa3oBaTeiHa OOIIHOCT, BKIIOYBAINA MPEHOIABATCIU OT
HaYyallHU YYHWIIWIIA, TUMHA3MH W YHUBepcuTeTH. [lomydeHWTE NaHHM TOKa3BaT MHOTO DPa3IMYHU
cTpykTypH Ha [IMY, chCTOSAIIM Ce OT NPEANOYUTAHU U JIFOOMMH COIMAIIHE MPEXH, HHCTPYMEHTH 32
OHJIAaliH THMCaHe, ThPCEIIM MAIIUHH, COPTyep 3a KOMYHHMKAIMs ¥ CHTPYJHHUYECTBO, COI[HAIIHO
OpUEHTHPaHU CUCTEMH 32 yIIpaBJieHHe Ha 00ydeHneTo. Hali-uecTo u3non3BaHnuTe 1 MHOTO TIOITYJISIPHU
Cpel yuuTenuTe ca coruanHuTe Mpexku Facebook m Twitter, kouTo ca MpoydeHH MOIPOOHO MOJ
(dhopmata Ha Opoii IPUATEIH, IPUIMHH 32 T00aBsIHE/M3KIF0YBAHE Ha MIPHUATENIH, YECTOTAa U YKa3aHHS 3a
M3II0JI3BaHe, BIIMSHUE BHPXY JINYHATA €(DUKACHOCT, Bh3/ICHCTBUE BHPXY MPEIOIaBaTEIICKATa ITPAKTHKA.
Bcuuky chOpaHu naHHU M U3BBPINEH aHAIU3 BOAAT N0 CH3IaJeH MOJEN 332 ONTHMH3MpAHE Ha
MPUCHCTBUETO HA VYYUTETW B COIMMATHUTE MPEXKHA C 1€ MOAINOMaraHe Ha JUYHOCTHOTO U
po(eCHOHATHOTO UM Pa3BUTHE.

NPUHOCH
e HampaBeHno e u3cneaBaHe Ha pelieBaHTHA HaydHA MPOAYKIMS W 000OIIeHHME Ha MHEHHUE Ha
MPEeTo/IaBaTeld OTHOCHO H3MOJI3BAHE HA COLMAHHM MpEXH 3a (OpMHUpaHe Ha IEepPCOHATHH
MpEXHU 32 00yUYeHHE U CIOJISNISTHE Ha 3HAHUS.
e (Cpb31aZeH € MOJEN 3a ONTUMHU3MPAHE Ha COLUAIHOTO MPUCHCTBUE HA IPENoAaBaTENH,
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ouepTaBail] Bb3MOXKHOCT 33 HEMIPEKhCHATO MOI00psiBaHE HA TIEPCOHATHUTE COIUAITHU MPEKH
3a 00y4YeHHE B ChOTBETCTBUE C TEXHHUTE MPOMEHSIINTE CE JIMYHU U YUeOHU H3UCKBaHUSI.

r42 117. M. Ivanova, R. Tsankova, O. Marinov, E-assessment in Technical University of Sofia
according to TeSLA Project, Journal Announcements of Union of Scientists - Sliven, 31(2), 11-16,
2016. ISSN: 1311 2864.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&citation_for view=zKbITAMAAAAJ:J g51zvAfSwC

Pe3rome. llenTta Ha cratusiTa € Aa ce MPEACTABAT HM3CIENBaHHUS BHPXY MNPOLECHTE Ha EIEKTPOHHO
OlLicHSBaHE B KOMOMHHUpaHa y4eOHa cpesia, ChINIacHO MeiH(ppeliM Ha AanTuBHA, Oa3upaHa Ha T0BEpHUE
CHCTEMa 3a eJIeKTPOHHO oleHsiBaHe B 00yueHneTo (TeSLA). @okychT Ha mpoekta TeSLA e mocraBeH
BBPXY NPOCKTHPAHETO W pa3padOTBAaHETO HA aJalTHBHA CHCTEMa 3a EJIEKTPOHHO OICHABaHE 3a
pa3nuYHM BUIOBE 00pa3oBaTeTHU MOJEIN U KOMOMHAIIMK OT JeiiHoCTH. Ta3u ocHOBHa men TpsiOBa 1a
Oblle peanm3MpaHa 3a MOJIIOMaraHe Ha pa3HOOOpa3HU OHJIAWH W KOMOWHHpaHH y4eOHHM cpexn. B
CBIOTO BpeMe T4 ¢ OazupaHa Ha TIOBEpHE, OCUTYPSIBaiiki e(DeKTHBHO PAa3IO3HABAHE HA CAMOJIMIHOCTTA
W aBTOPCTBOTO Ha CTyAeHTUTE. ACHTU)HINPaHU ca OCHOBHU XapaKTEpUCTHKU Ha oOpa3oBaTenHaTa
cpesa, M3MCKBAIIM KOMOWHHUPAH TOAXO0J] MEXIY JEHHOCTH MO OICHSBAHE IUIIC B JHIIC M OHJIAWH.
IpeaiokeHn ca MOAXOSINNA TEXHOJOTHYHM PEIICHHUS 332 BKJIIOYBAHE Ha MPAKTHUCCKH CTYACHTCKH
paboTH M TEXHUYECKH MPOEKTH B TIpolleca Ha €JICKTPOHHO OlicHsBaHE. Bb3MOXHHUTE AECHHOCTH 32
CJICKTPOHHO OIICHSBAaHE B KOHTEKCTAa Ha CHUCTeMara 3a yIpaBlieHHe Ha oOydeHueto Moodle ca
IPYNUPaHU U BHEJPEHH CIOPE] M3MCKBAHUATA HA YHUBEPCUTETCKUTE y4eOHU MPOTpPaMU M PeaieH
oOpazoBareseH mporec. [Ipeanoxen e Molen Ha KOMOMHHMPAaHO OLEHSIBaHE, TMOKa3Ball oQuaiiH u
OHJIalH KOMIIOHEHTH 3a olLeHsBaHe. [[MIOTHOTO TecTBaHE € OPraHWU3UpPaHO IO YETHPH YYeOHH
JUCIUIUTMHA OT Pa3lIUYHU HAy4YHW 00xacTé U obOpasoBaTenHH HuBA. [lnaHupaHa € TICHA BPB3Ka C
YHHBEPCHUTETCKATa 00pa30BaTellHa U COIMATHA CPeJia.

NPUHOCH
o [IpeanoxeHo e penieHre 3a KOMOMHUPAHO OLICHSBAHE Bb3 OCHOBA HA W3BBPIICHO H3CIIC/IBAHE
Ha HaJTMYHATa 00pa30BaTeHA CPe/ia, ChIIECTBYBAIM MOJICIU U ISHHOCTH 3a OLICHSIBAHE H CIIE]T
WICHTUGHUIMpAHE Ha MOJXOJM 3a MPUCHCTBEHO M OHJAWH OlEHsBaHE B TeXHUYECKU
yauBepcutet — Codus.

43 1I17. M. UBaHoBa, IHTepHET Ha HellaTa: 3aKOHOBU MPEIU3BUKATEICTBA B MEXyHAPO/IeH
Mmaiab, [IpaBoro u 6M3HECHT B ChbBpeMEeHHOTO 001IecTBo. COOpHUK mokmanan, 32-42, 2019. ISSN:
2603-5073.

https://scholar.google.com/citations?view op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=100&pagesize=100&sortby=pubdate&citation_for view=zKbITAMAAAAJ:35N4QoGY0k4C

https://www.ceeol.com/search/chapter-detail?id=814914

Pesrome. Hanpasen e mpersienl ¥ aHajau3 Ha CbBPEMEHHOTO ChCTOssHUE Ha VIHTepHeT Ha Hewlara OT
TJIe/IHA TOYKa Ha 3aKOHOBHTE MPEJU3BUKATEICTBA B TNI00alieH Mamad npe OCHOBHUTE YYaCTHHIU B
mpoleca Ha IPOU3BOACTBO, IPEIOCTABAHE U MOTpebIeHne Ha chAbpKaHue U yciayrd. O0o0mmeHu ca
NPENOPBbKUTE 32 YCHBBPLICHCTBAHE HA CHIIECTBYBAIIOTO 3aKOHONATEICTBO U € IIOKa3aHa
BB3HUKHAJIATa HEOOXOAMMOCT OT Ch3/IaBaHe Ha HOBU 3aKOHH, PETYJIMPAIIH O0IECTBEHUTE OTHOIICHHSI
B ekocucTeMara Ha VIHTepHeT Ha HelaTa.

IIPUHOCH
e II3BBpIICHO € M3CIIeIBAaHE U aHAN3 Ha eKocrucTeMara VIHTepHeT Ha HelaTa OT TJIeaHa ToYKa
Ha BB3HUKHAIM 3aKOHOBHM IPEAM3BHKATENICTBA B IIo0ajieH Mamad, KaTto ca 000O0IIeHH
MPENOPHKU 32 YChbBBPIICHCTBAHE HAa CHUIECTBYBAILIOTO 3aKOHOJATENICTBO C LI 3alUTUMOCT U
CUTYPHOCT Ha BCHYKH YYACTHHUIIN B Ta3H €KOCHCTEMA.

r44 117. M. Ivanova, M. Minor, Case-based Workflow Modeling in Support of Automation the
Teachers’ Personal and Social Behavior, 4" International Conference on Personal Learning
Environments, The PLE Conference 2013, Learning and Diversity in the Cities of the Future, 10-
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12 July 2013, Berlin Melbourne, Logos Verlag, 276-287, 2014. ISBN: 9783832595234,
https://content-select.com/de/portal/media/view/58alc67f-bdc8-49bb-b927-3edeb0dd2d03

Pe3rome. EnHa wact OT yuMTenuTe ca MHOTO aKTHMBHU YYaCTHWIIM BHB BHPTYAITHOTO COIMAITHO
MIPOCTPAHCTBO, OpMUpPANHKN IEpCOHATHH MpexH 3a o0yuenne (IIMY) ¢ men morydaBane u criofesnsiHe
Ha 3HaHUS, TOEMaiiKy poJIsiTa Ha TPEToIaBaTeN Wik yJaml. TsIXHOTO BpeMe W yCHITUS MoraT a ObaaT
ONTUMU3WPAHH, aKO M3TOI3BAT HIKOU (DYHKITUY 32 aBTOMATH3MPAHE Ha BXKHU M YECTO MOBTAPSIIH CC
neitHocTH. B cTaTtusaTa ce u3cienBaTt HIKOIKO BE3MOKHOCTH 32 TIOJIIOMAarane Ha MPOU3BOAUTEITHOCTTA
Ha yudTenuTte, Korato m3mon3BaT cBoure [IMY. Texnomormsita Ha paboTHHA Tporec Ha OM3HEC
nH(pOpMaTUKaTa Ce MpUiiara 3a MOJCIMpPAHE Ha CTPYKTYPH OT JCHHOCTH, KOUTO MOTaT Jia ObaaT
MpernopbYaHHy 3a CleABaHe OT yuuTeauTe. ToBa O MOTJIO Ja ChKPaTh pa3CTOSIHUETO MEX Ty 00ydeHue,
e(hEeKTUBHOCT U BpeMe.

MNPUHOCH
e 3BBpIIeHo e mpoydBaHe Ha Bh3MOXKHOCTH 332 aBTOMATH3UPaHE Ha OTIPEIETICHH TOBTAPSIIH Ce
JIEHHOCTH Ha YYUTEIH, KOTaTo M3MO0JI3BAaT CBOUTE IMEPCOHAIHN COLMAIHA MPEXH 32 00y4eHue,
Ype3 Mpuiiarane Ha Ju3aiiH-OpueHTHpaHa MapaIurMa, XapakTepHa 3a OnzHec nHpopMaTrkara.
e Pa3zpaboTeHu ca MOJENU Ha CTPYKTypUpaHH paOOTHH MOTOLH, Oa3UpaHK Ha Ka3yCH, OMMCBAIN
HSIKOH THIWYHU JICHHOCTH HA YYHUTENU B IEPCOHAIHYU COLIMATHU MPEXH 32 00ydeHue, ¢ el 1a
Ce TMOAIIOMOTHAT Ype3 MPETNOPHKH U HACOKH, MPaBEHKN 00yUEeHHETO UM M0-e(DeKTHBHO.

HyﬁnnKyBaHa riiaBa OT KHUTra MJid KOJICKTUBHA MOHOl"paq)l/lﬂ

I'l_II8. C. Kiennert, M. Ivanova, A. Rozeva, J. Garcia-Alfaro, Security and privacy in the TeSLA
architecture, Lecture Notes on Data Engineering and Communications Technologies, vol. 34, 85-
108, 2020. ISSN: 23674512, https://doi.org/10.1007/978-3-030-29326-0 5.

https://www.scopus.com/pages/publications/85083677059

https://www.webofscience.com/wos/woscc/full-record/ WOS:000612678600006

https://link.springer.com/chapter/10.1007/978-3-030-29326-0 5

Pe3rome. B Ta3m rmaBa ca pasriielaHd aclieKTH Ha CUTYPHOCTTa M TIOBEPHUTEIHOCTTAa Ha CHCTEMaTa
TeSLA ot Texuudecka rieHa Touka. QdepTanu ca KOHIICTITNH, 3aJIeTHAIA B OCHOBATa Ha CUTYPHOCTTA
Ha cuctemara TeSLA, 1o OTHOIICHHE Ha 3aIllNTa Ha TaHHUTE Ha ydamuTe. [IpencraBenn ca Mepku 3a
curypHoct B apxurektypara Ha TeSLA wupe3: (1) wumsnomsBane Ha TLS (Transport Layer
Security/curypHOCT Ha TpaHCIOPTHHS CJIOW) 32 3aIlUTa Ha KOMYHHUKAIUATa MEKIY KOMIIOHEHTHUTE Ha
apxurekrtypara; (2) BHenmpsBane Ha PKI (Public Key Infrastructure/undpactpykrypa ¢ mybiamuen
KItou); (3) mpuiiaraHe Ha B3aMMHO YAOCTOBEpSBaHE MEXKIY BCHYKH KOMIIOHEHTH Ha apXHTEKTypara.
W3BBpIIEH € eMIUpUYeH aHAIW3 Ha CUTYpPHOCTTa npu BHeapsiBaHeTo Ha TeSLA B Texuuueckus
yauBepeuteT — Codust (TYC). Ananmu3bt € QokycupaH BbpXy cpejara 3a eJIeKTPOHHO OILICHSBAaHE B
TYC, BrmtouBama Moodle, mombiaHena oT Bepcusta Ha TeSLA, BHeapena B TYC 3a mujaoTHUTE
tectoBe 1o mpoekta TeSLA. Kputepuure, mapameTpuTe W OCHOBHUTE WHCTPYMEHTH 3a OICHKA,
W3MOJI3BaHM 3a aHajN3a Cca HACOYEHHM KbM IIOJIIOMAaraHe B3€MaHETO Ha PEIIeHHs 10 MHOXXECTBO
KpUTepHH M ca 0a3upaHW Ha TEOpUs HAa Pa3MHUTHUTE MHOXKECTBAa M pa3MHTa JIOTHKA. Pasrienanu ca
BBIIPOCH, CBBP3aHH C YIpaBlieHHE HA HISHTHYHOCTTAa Ha OOydaeMHTe W ca O4YepTaHH MEPKHU 3a
CUTYPHOCT IIpU 0OMEH Ha JaHHU MEX]ly 00pa30BaTEIHUTEe HHCTUTYLIMU U 00JIauHaTa HHPPaCTPyKTypa
710 TpeTa CTpaHa, KaTo IOCTaBYMIIM HA YCIYTH.

NPUHOCH
e 1I3BBpINEH € aHAIM3 Ha MPOOJIEMH ChC CUTYPHOCTTA B IIPOIIEC Ha OLICHSIBAHE U ca MPEIIOKEHU
MEpKH 3a IoJ00psiBaHe HAa CUTYPHOCTTa ChIIOpA3HO apXUTEKTypaTa Ha cuctemara TeSLA.
e l3BbpIIeH e eMOMPUICH aHAIN3 Ha CHTYpHOCTTa Ipy BHeApsaBaHeTo Ha TeSLA B TexHuueckus
yauBepcuteT — Codust Upe3 Teopusi Ha pa3MUTHTE MHOYKECTBA M Pa3MHTA JIOTHKA.
e [IpemoxeH e MOAXO 3a yIpaBlIeHHE Ha WACHTHYHOCTTA U MIOBEPUTEIHOCTTA Ha 00ydyaeMHuTe
IIpH U3NoJ3BaHe Ha cucreMaTta TeSLA.
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I'2_I18. M. Ivanova, Science Education in Bulgaria, In: Huang, R., et al. Science Education in
Countries Along the Belt & Road, Lecture Notes in Educational Technology, Springer, Singapore,
349-365, 2022. ISBN: 978-981-16-6954-5, https://doi.org/10.1007/978-981-16-6955-2 21.

https://www.scopus.com/pages/publications/85123403100

https://link.springer.com/chapter/10.1007/978-981-16-6955-2 21

Pe3rome. [maBara pasriexpa TEKyINIOTO CHCTOSHHE HAa OOpPa30BaHHETO MO MPHPOIHU HAYKU B
Bboearapus, xato ce B3eMaT npeaBuA HIKOU (PaKTOpH KaTo: reorpadcko MECTOOJIOKEeHHE, HacelleHHE,
KYITYpHH XapaKTepPUCTUKH, TEXHOJOTMYHO pa3BHTHE, HKOHOMHKA, OOpa3oOBaTelHa cHCTEMa U
MEXIYHApOIHO ChTPYTHUUECTBO. MI3BBPIIICHOTO MPOYYBAHE ITOKA3Ba, Ue 00Pa30BAHUETO MO IPUTOTHI
HaykH B bbirapus, cinenBaiiku eBporneiickara 00pa3oBaTeHa MOIUTHUKA, HAIIMOHATHUTE IIPUOPUTETH U
Hal-moOpUTE CBETOBHM TIPAKTUKH, CE€ XapakTepu3upa C TOISIM HampeabK U ITOCTIDKEHUS,
MpeIU3BUKATEIHU Tpo0OiaemMu u 1o0pe neduHUpanu ObACHIN HACOKU, JOKYMEHTUPAHH B CTpATEruH,
MOJIUTUKYU U CTaHJIAPTH.

MMPUHOCH
e 1I3BBpIICHO € MpOoydYBaHE M aHaIM3 Ha 0O0pa30BaHUETO MO MPUTOAHW Hayku B Bearapus 3a
Oo4YepTaBaHC HAa NOCTUTHATOTO, IMTPEACTABAHE HA MIPCIN3IBUKATCHU HpO6JIeMI/I u )IC(I)I/IHI/IpaHe Ha
OBbJIEIIN HACOKH 32 Pa3BUTHE.

Hayuynu nyoaukanuu B uznanue ¢ umnakt ¢akrop (IF na Web of Science) u/mnu ¢ umnaxkr
paunr (SJR Ha Scopus) nmo rpyna ot noka3artenu 3

31 _I122. M. Ivanova, G. Grosseck, C. Holotescu, Unveiling Insights: A Bibliometric Analysis
of Artificial Intelligence in Teaching, Informatics, 11(1):10, 2024. ISSN: 2227-9709,
https://doi.org/10.3390/informatics11010010.

https://www.scopus.com/pages/publications/85188949348

https://www.webofscience.com/wos/woscc/full-record/ WOS:001192482500001
https://www.mdpi.com/2227-9709/11/1/10
https://www.scimagoijr.com/journalsearch.php?g=21100897717 &tip=sidé&clean=0

Pe3rome. I13n10/13BaHETO HA MHTEIIMTCHTHH MTPHIIOKEHHUS B 00pa30BaHUETO ce yBeauuaBa 0bp30, KOETO
MOCTaBsl pPeJUila BBIIPOCH OT Pa3lIMueH XxapakTep mpes oOpasomareinara oOmHocT. Ta3u craTus
aHamM3Mpa W ouepTaBa BIMSHUETO Ha W3KycTBeHus uHTenekt (M) Bbpxy mnpenojaBartenckaTa
MPaKTHKa, KOETO € ChIIECTBEH Mpo0ieM, peIBU HapaCTBAIOTO MY M3IOJI3BAHE U PAa3IIPOCTPAHEHHUE
B CBETOBeH Marad. [IpunoxeHn e OMOIHOMETpHUEH MOJIXOJ, 32 J1a Ce MOKaXKe ,,rojisiMara KapTuHa™,
KaTo ce B3eMaT IpeaBUI ChOpaHuTe Ondmmorpadcku TaHHU OT HaydyHU 0a3u nanHu Scopus u Web of
Science. JlaHHu 3a pesieBaHTHU ITyOJIMKAI[MK, ChOTBETCTBAIIM Ha 3asBKaTa ,, artificial intelligence and
teaching “ mpe3 mocieIHUTe 5 TOAMHY, ca MPoydeHu U 00paboTeHu upe3 Biblioshiny B R cpena, 3a 1a
Ce yCTAaHOBHW ONHCATENIHA CTPYKTypa Ha Hay4dHATa MPOAYKIHS, Jia Ce ONMpEeeiy Bb3JACHCTBHETO Ha
Hay4YHUTE MyOJMKAIMK, Jla CE MPOCIEAT MOJCIUTE HAa CHTPYJHHUYECTBO U Ja C€ HIACHTU(PHUIMpAT
KJIFOUOBH O0JIACTH HA W3CJIC/IBAaHE M HOBOBB3HMKBAIIM TEHACHIIMU. Pe3ynTaTuTe moKa3BaT pacTex Ha
HayJYHaTa TPOJYKIHUS Tpe3 MOCICTHUTE TOJAWHHU, KOETO € HWHJUKATOp 3a 3aCHJICH UHTEpPeC KbM
M3Ccle/BaHAaTa TeMa OT CTpaHa Ha W3CICIOBATENN, KOMTO pA0OTAT TPEJAUMHO B CKHIH 3a
ChTPYIHUYECTBO, Thil KATO HAKOU OT TSIX Ca OT Pa3JIUYHU CTPaHH U HHCTUTYIHH. M neHTuduupanure
KIJIFOUOBH OOJIACTH Ha W3CJICJ[BAHE BKIFOYBAT TEXHUKH, M3IOJI3BaHU B 00pPa30BATEIIHU MPHUIIOKECHUS,
KaTo U3KYCTBEH MHTEJIEKT, MAIIMHHO 00y4YeHHE U JIBJIOOKO 00yueHue. OcBeH ToBa, (DOKYCHT € BHPXY
npwiokuMu  TexHosorun karo ChatGPT, ananu3 Ha O0OyYEeHHETO M BHUPTyajdHa pPEaHOCT.
W3cnenaneTo u3cieBa 1 KOHTEKCTa HA MPUIIOKEHUETO HA TE€3U TEXHUKH M TEXHOJOTHH B Pa3IMYHU
o0pa30BaTeIHN YCJIOBHUS, BKJIFOUUTEIHO MPEIOJaBaHe, BUCIIE OOpa30BaHWE, aKTUBHO OOYy4YCHHE,
CJICKTPOHHO 00y4YeHHE U OHJIaiH 00yueHue. Bb3 OCHOBA Ha ITOJIyUYEHUTE PE3YJITaTH, aKTYaIHUTE TEMHU,
KOUTO c€ M3CIIe/IBaT, Morar ja Objaatr o0o0meHu B TepMunu karo: ChatGPT, yatboToBe, U3KycTBEH
WHTEIICKT, TCHEPATUBEH MU3KYCTBEH MHTENEKT, MAITUHHO O0y4YeHHE, pa3II03HABaHE Ha EMOIIUH, TOJIEMU
€3WKOBU MOJICNIM, KOHBOJIIOIIMOHHM HEBPOHHU MPEXKH U TEOpHUs Ha pelieHusTa. Te3u pesynraTtu
MPEIOCTABSIT lIcHHA HH(OPMAIIUS 32 CbBPEMCHHHUTE M3CIICI0BATEIICKUTE HHTEPECH B 00J1aCTTa.
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IMPUHOCH

e lI3BBpIICHO € M3CTeBAHE U aHAIN3 OTHOCHO M3IIOJI3BAaHETO HA MHTEIMICHTHU MPHIOKEHHS U
BIIMSHHUETO Ha M3KYCTBEH MHTEJIEKT BHPXY MperoaBaTesickaTa oOMIHOCT Ype3 MpHilarane Ha
OMOIMOMETPUYCH TTOJIXO/.

e HampaBeHo e 00o0meHne W € MpeiacTaBeHa ,,00IaTa KapTUHA™ 4Ype3 YCTaHOBSIBaHE Ha
oIMcaTelHa CTPYKTypa Ha Hay4YHaTa MPOAYKIHS, ONpeAessiHe Ha Bb3ACHCTBHETO HA HAYYHUTE
MyOJMKALNK, TPOCIeNsIBaHe HAa MOJAEIHWTE Ha CBHTPYIAHHYECTBO M HIACHTH(HUIUpPAHE Ha
KIIIOYOBUTE OOJNIACTH Ha W3CIIEABAHE M HOBOBB3HUKBAIIUTE TEHACHIWH, CJEJ H3BBPIICH
OMOIMOMETpUYCH aHANN3.

32 1122. M. Ivanova, T. Petrova, Towards Independent Students’ Activities, Online
Environment and Learning Performance: An Investigation through Synthetic Data and Artificial
Neural Networks, Informatics, 10(2):37, 2023. ISSN: 2227-9709,

https://doi.org/10.3390/informatics 10020037.
https://www.scopus.com/pages/publications/85163748807
https://www.webofscience.com/wos/woscc/full-record/ WOS:001017140700001
https://www.mdpi.com/2227-9709/10/2/37
https://www.scimagojr.com/journalsearch.php?g=21100897717 &tip=sid&clean=0

Pe3tome. Tazu craTus npeIcTaBs IMOAXO0/ 3a MTPOTHO3EH aHAIN3 Ha OHJIAH IpeICTaBsIHe Ha 00yJaeMH,
KOWTO MMaT Bh3MOYKHOCT JIa HAIIPaBsIT CpaBHEHIE MKy OHJIAHH U KoMOnHMpaHa (opma Ha 0OydeHue,
ThH KaTO y4acTBaT B y4eOeH NpoIeC [0 BpeMe M Cje] NaHjaeMudyHata oOcraHoBka. IlogxoasT e
OCHOBaH Ha M3II0J3BaHC HAa CHHTCTUYHH AJaHHW BH3 OCHOBAa HAa OPUIMHAJIHW OaHHU, C’b6paHI/I oT
oOyuaemu 10OpoBONIH Ype3 aHKeTa. KauecTBOTO HA MONyYEHUTE CHHTETUYHH JaHHH € OIIEHEHO IT0
OTHOLICHMUE HAa MaTpulaTa Ha TOYHOCTTA U CTATUCTUYCCKOTO Pa3MpCACICHHIC. CHUHTESTUYHHTE Ha60pI/I
OT JJaHHM CE€ U3I0JI3BAT 33 Ch3/]aBaHEe HAa MOJIC/IH, 0a3upaHu Ha U3KyCcTBeHU HeBpoHHH Mpexu (MHH),
3a MPOTHO3UPaHE Ha OHJIANH y4eOHU pe3ynTatu Ha oOydaemute. OCHOBHHUTE Pa3IIIekK/IaH! TPETUKTOPH
ca: 3HaYEHHETO Ha OHJIAWH cpejaTa 3a IMPOBEXJAaHEe Ha y4eOHWUTEe MEWHOCTH, MPEKEHKa OTHOCHO
KaueCTBOTO HA M3BBbPIIBAHATA CAMOCTOSTEIHA JCHHOCT W €(PEKTUBHOCTTA HA OHJIAWH OOY4YCHHETO,
KOraTo C€ W3IBJIHABAT Y4YeOHM JeWHOCTH B oOmHNaWH cpema. Cw3mamenmre MHH wMomenm ce
XapaKTepu3upaT C BUCOKA TOYHOCT 3a IPOTHO3MpaHe Ha OHJIAaH ydyeOHaTa e(EeKTHBHOCT Ha
oOyuaeMmuTe.

MPUHOCH

e IlpemokeH € MOAXOA 3a CUTypHa 00pabOTKa Ha aAHKETHM JaHHM W 3ala3BaHe Ha
MOBEPUTEIIHOCTTa MM Ype3 MAIIMHHO OOy4YeHHe Bb3 OCHOBA HAa CHHTETHYHO T'€HEPHPAHU
HabopH ¢ JaHHHU.

e [loarorBenu ca coOCTBEHH HAOOPH C AHKETHU JAHHH, KOUTO Ca U3IOJI3BAHU 3a TEHEPUPAHE Ha
CHHTETHYHH HAOOPH C JaHHH, KATO € MU3BBPIIEHA U OICHKA HAa TIXHOTO Ka4eCTBO Bb3 OCHOBA
Ha yCTaHOBEHA METPHKA.

e Ch3azeHu ca MOJICIH Upe3 MpUiiaraHe Ha MalIMHHO 00yYeHHe 3a MPOTHO3UpPaHe Ha OHJIANH
yueOHaTa e()eKTUBHOCT Ha 00y4aeMU Bb3 OCHOBA Ha BUCOKOKAUECTBCHH CUHTETUYHU JIAHHH,
M3BBPILCHA € U OIIEHKA HA TOYHOCTTA Ha T€3U MOJICIIH.

33 I122. V. Terzieva, T. Ivanova, M. Ivanova, S. Iichev, E. Djamnazova, 1. Petrov, Intelligent,
Educational Environment: Recent Trends, Modelling and Applications, Applied Sciences,
15(7):3800, 2025. ISSN: 2076-3417, https://doi.org/10.3390/app15073800.

https://www.scopus.com/pages/publications/105002278206
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Pe3rome. M3BbpmieHo e o0000mieHHe W aHanmM3 Ha TOCIEJHUTE TEHACHIMM B oOnacTra Ha
WHTEJIMTeHTHOTO 00pa30BaHUE U Bb3 OCHOBA Ha MOyUYEHHUTE PE3YJITATH OT U3CIEABAHETO € IPEeAI0KeH
KOHIENTyaJIeH MOJAEN Ha UWHTeNnureHtHa oOpasoBarenmHa cpeaa (MOC), 3aegHO ¢ BB3MOXKHH
npwioxenus. [IpunoxkeH e OHOIMOMETPUYEH MOMXOJ 3a MPOYYBaHE Ha IMOCIETHUTE TEHACHIMH W
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MOJTy9YaBaHe Ha MPeJICTaBa 3a ChBPEMEHHUTE HACOKH Ha HAYYHH U3CJICABAHMUS B ICKYTHPaHAaTa 00JIacT.
BwBenena e konmemmusara 32 MOC w e chlocTaBeHa ¢ JPYrd MOMYJSPHU KOHIICTIINH B
oOpaszoBarenHara obnact. [leduHupanu u 00CHIACHU Ca CHOTBETHHU MOTPEOUTEICKU M3UCKBAaHUS 3a
HNOC. Te ca u3mon3BaHM KaTO OCHOBa 3a Ch3/laBaHe Ha KoHHenTyaseH monen upe3 UML kmac
nuarpama. TIpenoxxeHusT Mojien jaBa o0Ila KapTHHA Ha BPB3KUTE MEXKIY OCHOBHHUTE CIIEMEHTH Ha
NOC u mpenoctaBs BB3MOXKHOCTH 3a OBIeIOTO My pa3Butre. Ouepranu ca ase npuioxeHus Ha MOC:
MpY TIEPCOHATM3UPAHO TPEIOJIaBaHE W y4YeHE M TPU MPOIEC Ha OICHsABaHE. BCAKO KOHKPETHO
MIPUIIOKEHHE Ha Mojena 3a m3rpaknane Ha MOC TpsaOBa ma B3eMe MpeaBUI BCUYKH CHEITUPHIHI
MOTPEOUTEIICKH M3MCKBAaHUS M JIa ce JIOOABAT PENICBAHTHU JeTainu. [Ipe/uIosKeHHAT KOHIICNTyaIeH
MOJIEJI MOXKeE Jla Ce M3I0JI3Ba 32 TIOA0OpsBaHEe Ha Mpolieca Ha MpenoAaBaHe H yYeHe U 3a MoJ00psiBaHe
Ha TPEJICTABSIHETO Ha yYallluTe.

NPUHOCH

e 1I3BBpIICHO € MpoydyaBaHe W aHaIM3 HA MOCICAHWUTE HAyYHH IOCTWXKEHHUs B oOjacTTa Ha
WHTEJIMTEHTHU 00pa30BaTeIHA CPEAH Ype3 MPHIIOKEH ONOIMOMETpUYEH MOIXOI.

e JlpennoxeH € KOHIENTYaJIeH MOJET Ha MHTEIUI€HTHA 00pa3oBaTesiHa cpella Bb3 OCHOBA HA
W3BBPLICH aHAIN3 HA MOTPEOUTEICKUTE NOTPEOHOCTH, HACHTH(DUIIUPAHH Ype3 IPOyYBaHEe Ha
penieBaTHA Hay4yHa JUTEPATypa U aBTOPCKHU OIMUT.

e Pa3paboTeHu ca MIIOCTPATUBHU MPAKTHYCCKH MPUIOKEHUS Ha UHTEIUIEHTHA 00pa30oBaTeIHa
cpefa Mpu MepcoHaIU3UPaHO MPENoAaBaHe U YUeHE U IPU MPOIleC Ha OLEHIBaHE.

34 1122. V. Terzieva, M. Ivanova, E. Djambazova, S. Ilchev, The Role of Internet of Things
and  Security Aspects in STEM Education, [Information, 16(7): 533, 2025.
https://doi.org/10.3390/info16070533.

https://www.scopus.com/pages/publications/105011659258
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Pe3some. [Ipe3 mocienHoTo meceTwsieTde 0Opa3OBaHMETO B 00JacTTa HAa HayKara, TEXHOJOTHUTE,
HHXXeHepcTBOoTO M MarteMaTtukara (STEM) ce pas3BuBa Obp30 M Bce MOBEUYE M3I0J3BA MHOBATUBHU
TexHosoruy. Ta3u craTus uMa 3a LeJ A3 IPOYYH U aHAIM3UPA U3CIICABAHUS BbPXY HHTEIPUPAHETO HA
Wnteprner na nemara (Internet of Things (IoT)) B STEM o0pa3oBaHueTo W Jia odeprae KIOYOBU
aCHeKTH ¥ HOBOBB3HUKBAIIM TeHACHIMH. [IbiIHA KapTHHA Ha MOCIETHUTE JECET TOJIMHU € TOTydYeHa
ype3 cbOMpaHe Ha OMONMMOMETPUYHHM JaHHM OT HaydHuTe 0a3u maHHM Scopus u Web of Science.
[Toganenu ca aBe 3as1BKH 3a ThpceHe, komOuHupamu loT, STEM obGpa3oBanue u CHTYpHOCT, 3a Ja ce
W3BJIEKAT TOAXO/AINM MyONMKalMK W J]a ce MOJy4YH MpejicTaBa 3a M3cielBaHara o0iacT. PruHuAT
aHaJM3 Ha ChABPKAHMETO HAa PE3yNTaTUTe OT H3CIEABAHETO M IyOJHMKALMHUTE OYepTaBa HIKOJIKO
kmouoBr ponmu Ha loT mpu mpunarane wa STEM  oOpa3oBaTenHHM TPakTHKH, KOUTO ca
KOHIENTYyaJIM3UpaHH, 3a Ja OTpa3sBaT TIJIeIHUTE TOYKM Ha morpebOurtenurte. OOCHKIAT ce M ce
00001IaBaT MUPOKO pasnpocTpaneHute npuiioxkenus Ha [0T B STEM Ha pasznuunu oOpa3oBaTeiHu
HuBa. CrenuamHuAT (OKYC BBPXY AaCHEKTHTE Ha CHUTYPHOCTTa IIOKa3Ba, Y€ TA € HEeIOCTAaThYHO
Mpe/cTaBeHa, KOETO ce J0Ka3Ba OT Majkusi Opoil mybOnmukanuu, cebp3and ¢ loT B STEM
obpazoBanneTo. OOCHkK/Ia ce U 3HAUEHUETO Ha BKIIOUYBAHETO HA TEMH, HACOUEHH KbM MPOCKTUPAHE U
BHeapsiBane Ha curypHu loT npunoxenus: B STEM-opuenTrpann yueOHH IpOorpaMu U KypcoBe.

MNPUHOCH

e I3BBpIIEHO € IpOyUYBaHe, KPUTHUEH aHATIU3 U 0000IIeHNE Ha IPUIIoKeHHsATa Ha iHTepHeT Ha
uHemara (Internet of Things (IoT)) u acmektute Ha curypHoctra Ha loT B STEM
00pa3oBaHMETO, OTPA3CHH B HAYYHH MTyOJIMKALUK, Ype3 OMOIMOMETpHYECH OAXO/.

e PazpaboTteH e KOHIIENTyalIeH Mo/jien oTHOCHO nHTerpupaneto Ha loT 8 STEM ob6pa3oBanuero,
MoKa3Ball yYacTHHIIM, JEHHOCTH W TEXHOJOTWYHA 0a3a NMpH pa3luiHu QOpMH Ha ydeOeH
nporiec.

e [lpemoxkeH € KOHUENTYaJeH MOJIEN 32 WHTETpUpaHe Ha acleKTdu Ha curypHoctta Ha loT B
STEM o6pa3oBaHueTo.
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INTELLIGENT APPROACHES TO SUPPORT THE DESIGN, ANALYSIS AND TESTING
OF ELECTRONIC CIRCUITS AND FOR THE ANALYSIS AND EVALUATION OF
MANUFACTURING PROCESSES

B1 _I13. M. HBanoBa, Monorpadgus: MammHHO oOydeHWe 3a W3BIMYaHE HAa 3HAHUA U
NoJIrIoMaraHe B3eMaHeTo Ha PEICHUs TPH MPOCKTUPAHE U aHAIN3 Ha SIEKTPOHHU CXEMH, U3/,
Asanrapn Ilpuma, 2024, ISBN: 978-619-279-082-0, COBISS.BG-ID: 71524616. (M.
Ivanova, Monograph: Machine learning for knowledge mining and decision support in the
design and analysis of electronic circuits, Avangard Prima, 2024, ISBN: 978-619-279-082-0,
COBISS.BG-ID: 71524616.)

https://plus.cobiss.net/cobiss/bg/bg/bib/71524616

Abstract. The monograph explores and demonstrates the applicability of methods and techniques from
machine learning and artificial intelligence for supporting and automating engineering activities in the
design and analysis of electronic circuits. Regression analysis techniques and supervised machine
learning algorithms based on regression analysis are studied for predicting parameters of amplifier
circuits and active filters. Solutions to classification problems are presented using single and ensemble
machine learning algorithms, as well as the advantages of deep learning algorithms for the design and
analysis of amplifiers. Machine learning capabilities with validation for solving practical problems
related to optimality, efficiency and flexibility in the design of electronic circuits and assembled printed
circuit boards are studied and summarized. Approaches are proposed for the analysis of amplifiers using
fuzzy competition graphs and for supporting the design of operational circuits using m-polar fuzzy
graphs.

CONTRIBUTIONS

¢ A methodology for predicting and analyzing parameters of electronic circuits using regression
algorithms from machine learning is developed.

e A two-step method for designing amplifiers according to the bottom-up strategy is proposed
using single and ensemble machine learning algorithms when solving classification problems.

e A method for predicting and analyzing noise parameters of electronic circuits using ensemble
machine learning algorithms is created.

e A method for behavioral analysis of amplifiers with or without negative feedback is developed
by applying a deep learning algorithm.

e A method for analyzing single-stage amplifiers by applying fuzzy competition graphs is
proposed.

o A three-step method for designing analog operational circuits is created using the theory of m-
polar fuzzy graphs and deep learning.
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B1 II4. M. Ivanova, Recognition of Hand-Drawn Designs of Electronic Analog Circuits, 9™
International Conference on Smart and Sustainable Technologies, SpliTech 2024, 25-28 June,
Bol/Split, Croatia, 935-939, 2024. ISBN: 978-953290135-1,
https://doi.org/10.23919/SpliTech61897.2024.10612373.

https://www.scopus.com/pages/publications/85202452017

https://www.webofscience.com/wos/woscc/full-record/ WOS:001297807000174
https://ieeexplore.ieee.org/document/10612373

Abstract. The process of designing electronic circuits is supported by graphic editors in specialized
CAD tools. Although this software is characterized by rich functionality, it can be enriched with the
ability to recognize hand-drawn electronic circuits. In this way, an electronic circuit design idea drawn
by hand will be converted into the corresponding schematic solution in CAD software. This will
contribute to speeding up the design process and significantly reduce the efforts of the designer, who
will not need to draw the electronic circuit twice - once on paper and then in the CAD software editor.
The paper presents an analysis aimed at recognizing hand-drawn electronic analog circuits using the
YOLOVS object recognition algorithm. An image dataset of hand-drawn schematics is created. The
accuracy of the model is evaluated and a high recognition rate of the circuit elements is obtained as a
result.

CONTRIBUTIONS
e An approach for recognizing elements of hand-drawn analog electronic circuits by applying an
architectural model from computer vision YOLOVS is explored.
e An analysis and evaluation of the accuracy of models for recognizing elements of hand-drawn
analog electronic circuits is performed.

B2 I14. N. Petkov, M. Ivanova, Detection and Classification of Defects on Printed Circuit
Board Assembly through Deep Learning, 2024 9™ International Conference on Smart and
Sustainable Technologies, SpliTech 2024, 25-28 June, Bol/Split, Croatia, 930-934, 2024.
ISBN: 978-953290135-1, https://doi.org/10.23919/SpliTech61897.2024.10612667.

https://www.scopus.com/pages/publications/85202452416

https://www.webofscience.com/wos/woscc/full-record/ WOS:001297807000173
https://ieeexplore.icee.org/document/10612667

Abstract. Contemporary production of electronic devices and modules requires the final product to be
of high quality and at the lowest possible price. To ensure this, the production process includes various
testing phases, thus resulting defects can be detected in time. The paper analyzes and evaluates a process
for classifying defected and non-defected Printed Circuit Board Assemblies (PCBAs) by applying a
deep learning algorithm. Our own datasets of PCBAs images with and without defects are created,
experiments are performed utilizing TensorFlow, and classification models are evaluated. The results
show that the discussed approach is characterized with high accuracy in detecting defective PCBAs at
the conductance of two-class classification tasks.

CONTRIBUTIONS
e An approach for testing and visual inspection of assembled printed circuit boards using deep
learning is explored.
e Analysis and evaluation of assembled PCB classification models to support the testing and
visual inspection stages in the manufacturing process is performed.

B3 I14. M. Ivanova, N. Petkov, R. llieva, Methods for Analysis of Manufacturing Process in
Electronics, 2023 8% International Conference on Smart and Sustainable Technologies,
SpliTech 2023, 20-23 June, Split/Bol, Croatia, 847-850, 2023. ISBN: 978-953290128-3,
https://doi.org/10.23919/SpliTech58164.2023.10193090.

https://www.scopus.com/pages/publications/85168117056

https://ieeexplore.ieee.org/document/10193090
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Abstract. During manufacturing processes in electronics a big amount of data is collected in order
to be processed and analysed. The obtained knowledge is used for improving the (sub) process,
avoiding failures in time and achieving products with high quality. Different data-driven
technologies are implemented in smart production to facilitate decision making. The aim of the
paper is to summarize and analyse the currently utilized methods for improving manufacturing
processes in electronics through bibliometric analysis and detailed exploration of currently
published scientific papers. A conceptual model is created as a result from the investigation, which
reveals emergence of enhanced statistical methods and implementation of machine learning
techniques. The increasing role of predictive analytics is proven not only through the performed
summary, but also through creation of a predictive model in manufacturing based on surface
mounting technology.

CONTRIBUTIONS

e A study and analysis of applicable methods and techniques for controlling and improving
manufacturing processes in electronics is explored.

e A conceptual model, presenting contemporary methods applicable for analyzing manufacturing
processes in electronics is proposed.

e A predictive model is created and evaluated, which shows whether the parameters of sub-
processes in a production line of assembled printed circuit boards using surface mounting
technology are within the typical range and whether the produced assembled printed circuit
boards are of the required quality.

B4 I14. L. Zhenli, R. Ilieva, M. Ivanova, Machine learning for performance management of
robot-assisted cerebral palsy training system, 48" International Conference on Applications of
Mathematics in Engineering and Economics, AMEE 2022, 7-13 June, 2022, Sozopol, Bulgaria,
AIP Conference Proceedings, 2939(1). ISSN: 0094243X, ISBN: 978-073544763-9,
https://doi.org/10.1063/5.0178666.

https://www.scopus.com/pages/publications/85180327015

https://www.scimagojr.com/journalsearch.php?g=26916&tip=sid&clean=0

https://pubs.aip.org/aip/acp/article-abstract/2939/1/030006/2929076/Machine-learning-for-
performance-management-of?redirectedFrom=fulltext

Abstract. Machine learning algorithms are applied for measuring the performance of robot-assisted
cerebral palsy rehabilitation training system. Such approach allows an analysis and predictions
about the system reaction to be done with high accuracy. The rehabilitation training actions of
children with cerebral palsy are focused on imagination and conscious control of the face, such as
left or right exercises. The aim of the designed interface interaction module is to motivate and to
improve the training enthusiasm of the children with cerebral palsy to continue with the
rehabilitation therapy avoiding the thoughts about the pain, tiredness and discomfort. The robot is
simulated in the platform CopeliaSim.

CONTRIBUTIONS
e An approach for evaluating the performance of an electronic system used for the rehabilitation
of children with cerebral palsy is presented, by applying machine learning.

B5S I14. M. Ivanova, N. Petkov, Machine Learning for In-Circuit Testing of Printed Circuit
Board Assembly, 4" Artificial Intelligence and Cloud Computing Conference, AICCC 2021,
17-19 December, 2021, ACM International Conference Proceeding Series, 221-228, 2022.
ISBN: 978-145038416-2, https://doi.org/10.1145/3508259.3508291.

https://www.scopus.com/pages/publications/85127588911

https://www.webofscience.com/wos/woscc/full-record/ WOS:00092971430003 1

https://dl.acm.org/doi/abs/10.1145/3508259.3508291

https://www.scimagojr.com/journalsearch.php?g=1160015461 1 &tip=sid&clean=0

Abstract. Testing is an important procedure in a manufacturing process that leads to fabrication of
high quality electronic components and modules. It can be facilitated through applying machine
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learning techniques and development of predictive and analytical models. The paper presents a
method in support of test engineers at the In-Circuit testing of Printed Circuit Board Assembly
when decision making has to be performed and testing problem has to be solved. Supervised
machine learning algorithms: Support Vector Machine for resolving binary classification tasks and
Random Forest for deciding the multi-class classification problem are utilized. The learners’
accuracy is evaluated and high results are achieved when 70% of the data set is used for training
and 30% for testing. The accuracy of Support Vector Machine and Random Forest algorithms is
compared to the accuracy of a deep learning algorithm. The proposed approach gives precise
analysis and classification regarding the defects occurred during the mounting process on the
Printed Circuit Board Assembly.

CONTRIBUTIONS
e A method integrating machine learning techniques to support in-line testing of printed circuit
board assemblies is proposed.
e Models for precise analysis and classification of defects in the mounting process of assembled
printed circuit boards are created.

Beo_I14. M. Ivanova, V. Tsenev, V. Mikova, An Approach for the Evaluation of a Measurement
System: A Study on the Use of Machine Learning and Predictions, Engineering, Technology
and Applied Science Research, 13(6), 12342-12347, 2023. ISSN: 22414487,
https://doi.org/10.48084/etasr.6450.

https://www.scopus.com/pages/publications/85179943112

https://www.webofscience.com/wos/woscc/full-record/ WOS:001119970100046
https://www.etasr.com/index.php/ETASR/article/view/6450
https://www.scimagojr.com/journalsearch.php?q=21101144516&tip=sid&clean=0

Abstract. Quality control during the manufacturing process is an important factor in delivering
products in electronics according to planned characteristics and properties. It concerns the
capability of the chosen measurement system to perform precise and reliable measurement trials,
which is evaluated mainly through the utilization of measurement system analysis. In order to
reduce time effort and to partially automate these operations, a methodology for the prediction of a
part of the dataset through applying the Neural Net algorithm is proposed in this paper in two
scenarios: (1) when two metrology experts are involved in the measurement in three trials and the
data of a third specialist are predicted and (2) when

three metrology specialists collect data in two trials and the data of the third trial are predicted. The
developed predictive models in these two scenarios are assessed and they are characterized by high
accuracy. Gage repeatability and reproducibility analysis are used to evaluate the measurement
systems based on original and partially artificial datasets as the comparative results outline the
suitability of the proposed approach, due to the proximity of the obtained values.

CONTRIBUTIONS
e A methodology for analysis of measurement systems by preparing partially synthetic data sets
and automating the measurement process is proposed.
e A comparison and assessment of the accuracy of measurement systems based on original and
partially synthetic data is performed, with the results showing the suitability of the proposed
methodology in the analysis of measurement systems.

B7 I14. V. Tsenev, M. Ivanova, Statistical and machine learning approach for evaluation of
control systems for automatic production lines, Bulletin of Electrical Engineering and
Informatics, 11(5), 2527-2536, 2022. ISSN: 20893191,
https://doi.org/10.11591/eei.v11i5.3664.

https://www.scopus.com/pages/publications/85136079059

https://beei.org/index.php/EEl/article/view/3664
https://www.scimagojr.com/journalsearch.php?q=21100826382 &tip=sid&clean=0
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Abstract. The manufacturing processes and the control systems for automatic production lines are
mainly evaluated through the use of statistical methods as recently machine learning algorithms are
also used. The aim of the paper is to present an approach for control measurement systems
evaluation, based on a combination of statistical techniques like attribute repeatability &
reproducibility analysis, measurement system analysis and supervised machine learning algorithms
like random forest and KNN. The proposed method is verified in the production of the G8680x
connector, which is used in the automotive industry. The control is performed 100% for all
manufactured parts immediately after the "injection molding" process. It is proved that taking
advantages of the statistics and machine learning, the manufacturing process and control
measurement systems could be evaluated with very high accuracy. The exploration and analysis
leads to the formulation of some recommendations in support of process engineers and managers.

CONTRIBUTIONS

e A method for evaluating control systems for automated production lines is proposed, which is
based on statistical and machine learning techniques.

e The proposed method is validated by evaluating the production of the G8680x connector, which
is used in the automotive industry.

B8 I14. N. Petkov, M. Ivanova, Printed Circuit Board and Printed Circuit Board Assembly
Methods for Testing and Visual Inspection: A Review, Bulletin of Electrical Engineering and
Informatics, 13(4), 2566-2585, 2024. ISSN: 20893191,
https://doi.org/10.11591/eei.v13i4.7601.

https://www.scopus.com/pages/publications/85196521358

https://beei.org/index.php/EEl/article/view/7601
https://www.scimagojr.com/journalsearch.php?q=21100826382&tip=sid&clean=0

Abstract. Testing and visual inspection of printed circuit boards (PCBs) and printed circuit board
assemblies (PCBAs) are important procedures in the manufacturing process of electronic modules
and devices related to locating and identifying possible defects and failures. Earlier defects
detection leads to decreasing expenses, time and used resources to produce high quality electronics.
In this paper an exploration and analysis about the current research regarding methods for PCB and
PCBA testing, techniques for defects detection and visual inspection is performed. The impact of
machines and deep learning for testing and visual inspection procedures is also investigated. The
used methodology includes bibliometric approach and content analysis of papers, indexed in
scientific database Scopus, considering the queries: "PCB and testing" and "PCB and testing",
"printed circuit board assembly and testing” and “PCBA and testing”, “PCB defect detection” and
“PCBA defect detection”, “PCB and visual inspection”, and "PCBA and visual inspection". The
findings are presented in the form of a framework, which summarizes the contemporary landscape
of methods for PCBs and PCBAs testing and visual inspection.

CONTRIBUTIONS

An analysis of the current scientific production on PCB and PCBA testing methods, defect detection
techniques and visual inspection is performed, by applying a bibliometric approach and literature
review.

A framework is proposed, systematizing applications of current PCB and PCBA testing and visual
inspection methods, as the importance of machine, deep and transfer learning is also presented.

B9 I14. M. A. StoSovié, N. Radivojevi¢, M. Ivanova, Electricity Consumption Prediction in an
Electronic System Using Artificial Neural Networks, Electronics, 11(21):3506, 2022. ISSN:
20799292, https://doi.org/10.3390/electronics11213506.

https://www.scopus.com/pages/publications/85141672287

https://www.webofscience.com/wos/woscc/full-record/ WOS:000881020200001
https://www.mdpi.com/2079-9292/11/21/3506
https://www.scimagojr.com/journalsearch.php?q=21100829272 &tip=sid&clean=0
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Abstract. The tremendous rise of electrical energy demand worldwide has led to many problems related
to efficient use of electrical energy, consequently posing difficult challenges to electricity consumers
of all levels—from households to large companies’ facilities. Most of these challenges could be
overcome by the accurate prediction of electricity demand. Additionally, balance responsibility includes
the penalty-based financial mechanism causing extra expense for badly estimated consumption, above
the allowed imbalance limits. In this paper, a method for electricity consumption prediction based on
artificial neural networks is proposed. The electricity consumption dataset is obtained from a cold
storage facility, which generates data in hourly intervals. The data obtained are measured for a period
of over 2 years and then separated to four seasons, so different models are developed for each season.
Five different network structures (ordinary RNN, LSTM, GRU, bidirectional LSTM, bidirectional
GRU) for five different values of horizon, i.e., input data (one day, two days, four days, one week, two
weeks) are examined. Performance indices, such as mean absolute percentage error (MAPE), root mean
square error (RMSE), mean absolute error (MAE) and mean square error (MSE), are used in order to
obtain qualitative and quantitative comparisons among the obtained models. The results show that the
modifications of recurrent neural networks perform much better than ordinary recurrent neural
networks. GRU and LSTMB structures with horizons of 168h and 336h are found to have the best
performances.

CONTRIBUTIONS

o Seasonal models for predicting the amount of energy consumed based on measured hourly
consumption data obtained from a refrigeration electronic system have been developed.

o The effectiveness of the proposed models has been evaluated based on several indicators and the
best models have been selected according to defined criteria.

B10 I14. A. P. Aravena-Cifuentes, J. D. Nufiez-Gonzalez, A. Elola A, M. Ivanova,
Development of Al-Based Tools for Power Generation Prediction, Computation, 11(11):232,
2023. ISSN: 20793197, https://doi.org/10.3390/computation11110232.

https://www.scopus.com/pages/publications/85178263640

https://www.webofscience.com/wos/woscc/full-record/ WOS:001119630300001
https://www.mdpi.com/2079-3197/11/11/232
https://www.scimagojr.com/journalsearch.php?g=21100857172 &tip=sid&clean=0

Abstract. This study presents a model for predicting photovoltaic power generation based on
meteorological, temporal and geographical variables, without using irradiance values, which have
traditionally posed challenges and difficulties for accurate predictions. Validation methods and
evaluation metrics are used to analyse four different approaches that vary in the distribution of the
training and test database, and whether or not location-independent modelling is performed. The
coefficient of determination, R?, is used to measure the proportion of variation in photovoltaic
power generation that can be explained by the model’s variables, while gCO»eq represents the
amount of CO, emissions equivalent to each unit of power generation. Both are used to compare
model performance and environmental impact. The results show significant differences between
the locations, with substantial improvements in some cases, while in others improvements are
limited. The importance of customising the predictive model for each specific location is
emphasised. Furthermore, it is concluded that environmental impact studies in model production
are an additional step towards the creation of more sustainable and efficient models. Likewise, this
research considers both the accuracy of solar energy predictions and the environmental impact of
the computational resources used in the process, thereby promoting the responsible and sustainable
progress of data science.

CONTRIBUTIONS
e A study and analysis of the current scientific production and findings of the results in
forecasting the effective use of solar panels and the energy has been performed.
e A study and identification of suitable machine learning algorithms aimed at improving the
accuracy of forecasting has been conducted.
e Anapproach to improve the results in forecasting the actual increase in photovoltaic energy
has been proposed.
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B11 _II4. M. Ivanova, G. Bogdanova, C. Z. Kertész, Large and Small Language Models in
Manufacturing and Electronics, 2025 10" International Conference on Smart and Sustainable
Technologies  (SpliTech), Bol/Split, Croatia, 2025. ISBN: 978-953-290-142-9,
https://doi.org/10.23919/SpliTech65624.2025.11091684.

https://www.scopus.com/pages/publications/105013469383

https://ieeexplore.ieee.org/document/11091684

Abstract. Contemporary manufacturing, including electronics, is characterized by automation of a
large part of manufacturing activities, and automation is also associated with the application of
artificial intelligence (Al) techniques. In recent years, there has been a discussion about how useful
large and small language models are for supporting and improving manufacturing activities by
creating systems for questioning/answering, for extracting and summarizing knowledge from
documents, for analyzing different types of content. This paper explores the applicability of large
and small language models in manufacturing practice and how they influence the manufacturing
process and final production in the field of electronics. Then, a conceptual model that summarizes
the obtained findings is created and discussed.

CONTRIBUTIONS

e An exploration regarding the applicability of large and small language models in manufacturing
practice and the impact on manufacturing processes and end products in electronics is conducted
by applying bibliometric analysis and literature review.

e A conceptual model is created, presenting a combination of large and small language models for
various purposes in smart manufacturing.

B12 I14. M. Ivanova, P. Petkova, Intelligent Approaches to Automate Quality Control in
Manufacturing, In: Yang, XS., Sherratt, R.S., Dey, N., Joshi, A. (eds) Proceedings of Tenth
International Congress on Information and Communication Technology. ICICT 2025, Lecture
Notes in Networks and Systems, 1444(5), 499-509, 2025, Springer, Singapore. ISSN: 2367-
3370, https://doi.org/10.1007/978-981-96-6932-5 39.

https://www.scopus.com/pages/publications/105019315175
https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-981-96-6932-5 39

Abstract. A manufacturing process, including in the field of electronics, must be organized in such a
way as to ensure the production of quality items. This can be achieved by using and following certain
quality control procedures and methods. Quality control is usually carried out at several stages of
manufacturing to check that there are no deviations in product parameters, thus to ensure compliance
with the production specification. Recently, in the scope of concepts related to industry 4.0, techniques
from machine learning and artificial intelligence have also been applied, making quality control systems
increasingly intelligent, thereby greatly assisting quality experts. The aim of the paper is to map the
current scientific achievements regarding the application of machine learning in the field of quality
control through bibliometric analysis and to present the results of performed experiments with data from
a real manufacturing process. At the created predictive models that solve a classification task with two
classes pass or fail the quality check, the following learning methods are applied: (a) artificial neural
network with optimization of parameters, (b) principal component analysis and deep learning, (c)
Random Forest. Performance of the three learning methods is high as the second method is particularly
suitable.

CONTRIBUTIONS
e An analysis of contemporary scientific production on quality control approaches is performed
with a focus on the role of machine learning, using a bibliometric approach.
e Models for object classification in quality control during a production process are created, as
the predictive models are based on the most appropriate data characteristics.
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Summaries and contributions of scientific publications that are referenced and indexed in
world-renowned databases of scientific information (Web of Science and Scopus), outside the
habilitation work

I'l_II7.M. Ivanova, E. Ilchov, A Study on the Development of Quantum Cryptography and Some
Challenging Issues, 49" International Conference Applications of Mathematics in Engineering and
Economics, 10-16 June, 2023, AIP Conference Proceedings, 3182(1), 2025.
https://doi.org/10.1063/5.0246142.

https://www.scopus.com/pages/publications/105002339358

https://www.scimagojr.com/journalsearch.php?q=26916&tip=sid&clean=0

https://pubs.aip.org/aip/acp/article-abstract/3182/1/130002/3341188/A-study-on-the-development-of-
quantum-cryptography?redirectedFrom=fulltext

Abstract. Quantum cryptography is a revolutionary field that applies the principles of quantum
mechanics to provide secure communication channels. One of the most popular techniques in quantum
cryptography is Quantum Key Distribution, which uses quantum states to deliver secure keys. The main
advantage of quantum cryptography is that it offers protection against eavesdropping and tampering,
which is not possible with classical encryption methods. This is because copying data in a quantum
state is virtually impossible, and any attempt to intercept or manipulate the data will result in its
complete alteration. As a result, any third-party interference can be detected quickly. Traditional
cryptographic algorithms used in modern cryptography are vulnerable to attacks due to the evolution of
quantum computers and mathematical advances in the decomposition of large integers. Therefore, the
solution to address this vulnerability is to apply the principles of quantum physics to cryptography. The
aim of the paper is to survey the current scientific achievements in the field of quantum cryptography
and to present some challenging issues.

CONTRIBUTIONS
e An analysis of current scientific achievements regarding solutions and challenging problems
related to quantum cryptography is performed.

I'2_ [17.M. Durcheva, M. Ivanova, Verification in Information Systems: A Machine Learning
Approach with Zero-Knowledge Proof and Matrix Power Functions, 49™ International Conference
Applications of Mathematics in Engineering and Economics, 10-16 June 2023, AIP Conference
Proceedings, 3182(1), 2025. https://doi.org/10.1063/5.0246141.

https://www.scopus.com/pages/publications/105002305046

https://www.scimagojr.com/journalsearch.php?q=26916&tip=sid&clean=0
https://pubs.aip.org/aip/acp/article-abstract/3182/1/060007/3341175/Verification-in-information-
systems-A-machine?redirectedFrom=fulltext

Abstract. The contemporary information systems are characterized with extensive data and document
transfer, allowing their fast and real-time processing and reliable contracting. It requires the established
communication channel between different parties to be secure and trustful. As a solution, in this paper
we propose a zero-knowledge proof (ZKP) protocol using matrix power function (MPF) in tropical
semirings. MPF is regarded as the action of a matrix semiring on a specific matrix set. Actually, matrix
power functions can be described as one-way functions due to the fact that they can be attributed to
some generalized satisfiability problems that are potentially NP-complete. Machine learning is applied
in combination with ZKP for achieving the prediction regarding the identity verification in information
systems and better level of security.

CONTRIBUTIONS
e It is proposed a zero-knowledge proof protocol using matrix power function in tropical
semirings and it is evaluated, according to several properties such as completeness, soundness
and zero-knowledge.
e An approach that combines machine learning and zero-knowledge proof protocol is proposed
to predict whether the identity verification is successfully recognized in information systems.
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I'3_I17.M. Ivanova, R. Ilieva, Towards Security, Data Privacy and Learning Performance, 19®
International Conference on Information Technology Based Higher Education and Training,
ITHET 2021, 4-6 November, 2021, Sydney. ISBN: 978-172818883-6,
https://doi.org/10.1109/ITHET50392.2021.9759574.

https://www.scopus.com/pages/publications/85130090231

https://ieeexplore.ieee.org/document/9759574

Abstract. The paper presents an exploration and discussion regarding the influence of security level of
eLearning educational environment and utilized data privacy mechanisms on the students’ learning
performance. The students’ opinion is also taken into consideration through developed online survey.
In our best knowledge such analysis is proposed for the first time in this work. The findings outline the
strong connection among learning analytics, security and data privacy and learning performance
through created predictive model that is based on Random Forest machine learning algorithm and is
characterized with high accuracy.

CONTRIBUTIONS
o A study regarding the impact of the security status of the eLearning environment and the
mechanisms used for data privacy preservation on the given learning achievements of the
learners is presented.
e A model for predicting the learning performance of learners, taking into account the security
level of the learning environment and the mechanisms for data privacy preservation is proposed.

I'4 _117.C. Kiennert, P.-O. Rocher, M. Ivanova, A. Rozeva, M. Durcheva, J. Garcia-Alfaro, Security
Challenges in e-Assessment and Technical Solutions, 21% International Conference Information
Visualisation (IV), 11-14 July, 2017, London, UK, 366-371, 2017. ISBN: 978-153860831-9,
https://doi.org/10.1109/iV.2017.70.

https://www.scopus.com/pages/publications/85030172687

https://www.webofscience.com/wos/woscc/full-record/ WOS:000419271000059

https://ieeexplore.icee.org/document/8107998

Abstract. E-Assessment is an innovative form for the evaluation of learners’ knowledge and skills in
online education, as well as in blended-learning environments, where part of the assessment activities
is carried out online. As e-assessment involves online communication channel between learners and
educators, as well as data transfer and storage, security measures are required to protect the environment
against system and network attacks. The issue concerning security is challenging from both educational
and technical point of views. Such issues are discussed under the scope of the TeSLA project.
Educational challenging problems at e-assessment are analyzed and technical architectural
recommendations for securing the e-assessment system according to the General Data Protection
Regulation are provided.

CONTRIBUTIONS
e An analysis of problems and issues related to the security and privacy of data in the TeSLA e-
assessment system is performed from two perspectives: educational and technical, in the
context of the General Data Protection Regulation.
e A model of TeSLA e-assessment architecture for data protection is proposed, based on the
security measures of transport layer, certificate management and the use of public key
infrastructure and in accordance with the General Data Protection Regulation.

I'S_I17.1. Trifonova, M. Ivanova, Following the GDPR to Preserve Data Privacy in an eLearning
Environment, 27" International Conference on Interactive Collaborative Learning (ICL 2024), and
53" IGIP International Conference on Engineering Pedagogy, 24-27 September, 2024, Tallinn,
Estonia, In: Auer, M. E., Riiiitmann, T. (eds) Futureproofing Engineering Education for Global
Responsibility. ICL 2024, Lecture Notes in Networks and Systems, vol.1281, 324-334, 2025,
Springer, Cham. ISSN: 2367-3370, ISBN: 978-3-031-83519-3, https://doi.org/10.1007/978-3-031-
83520-9 31.

https://www.scopus.com/pages/publications/105001408393
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Abstract. Contemporary eLearning environments collect a large amount of data in a learning process,
tracking the activities performed by learners. Integral part of them are learning analytics tools that
process, predict and visualize information to support all participants in this educational process. At the
same time, the problem about protecting personal and sensitive data in inter- and intra-institutional
communication and implementing secure data transmission should be considered. In this regard, the
aim of the paper is to present the results of a research carried out regarding present solutions and best
practices in bringing eLearning environments in line with the requirements for organizational and
technical measures laid down in the General Data Protection Regulation (GDPR). GDPR principles and
how they could technologically be implemented in eLearning environments are examined. A conceptual
model for protection of students’ data according to GDPR is developed.

CONTRIBUTIONS
e An exploration of contemporary theoretical and practical achievements in applying GDPR
principles in an eLearning environment is conducted with a focus on the adopted technological
tools.
e A conceptual model of an eLearning environment based on GDPR is developed to protect
learner data collected and processed in the learning process.

I'6_I17.1. Trifonova, M. Ivanova, Preserving Privacy and Security in Online Assessment Process:
Exploration and Analysis, International Conference Automatics and Informatics (ICAI), 10-12
October, 2024, Varna, Bulgaria, 574-579, 2024. ISBN: 979-8-3503-5390-7,
https://doi.org/10.1109/ICA163388.2024.10851614.

https://www.scopus.com/pages/publications/85218183114

https://ieeexplore.icee.org/document/10851614

Abstract. The assessment process is an important part of students’ learning because it provides an
opportunity to see what knowledge has been acquired and what skills have been obtained. When
assessment is carried out in an online environment, which is currently becoming increasingly intelligent,
integrating various predictive and analytical functions, the learner's behavior is tracked, the collected
data is processed and analyzed. There emerge the issues of how secure the data is and whether its
privacy can be maintained. This paper aims to summarize and analyze current scientific publications on
how secure and data privacy-based are online assessment environments and to develop a conceptual
model showing the possibility for realization of a trust-based assessment. To achieve this, a bibliometric
approach and in-depth exploration of the content of relevant scientific articles is applied. The results
show that an online assessment environment should be characterized by mechanisms for e-
authentication, verification of students’ authorship, implementation of integrated approaches to data
security in their life cycle, as well as the realization of appropriate methods for covering General Data
Protection Regulation (GDPR) principles.

CONTRIBUTIONS
e A study and analysis of issues related to data security and privacy in the online assessment
process is performed, based on a bibliometric approach and a review of relevant scientific
production.
e A conceptual model for implementing a secure assessment process, taking care to preserve the
privacy of learners’ data in accordance with the principles of the General Data Protection
Regulation is created.

I'7_I17.M. Ivanova, . Trifonova, M. Hristov, Anonymization Techniques for Privacy Preservation in
eLearning, 6 Artificial Intelligence and Cloud Computing Conference, 16-18 December, 2023,
Kyoto, Japan, ACM International Conference Proceeding Series, 211-217, 2023. ISBN: 979-
840071622-5, https://doi.org/10.1145/3639592.3639621.

https://www.scopus.com/pages/publications/85191021442

https://dl.acm.org/doi/10.1145/3639592.3639621
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Abstract. Modern eLearning environments are characterized by tools to track learner behavior and
collect large amount of data. This data is often used to perform various analyzes by the environment
itself or may be provided to a third party to receive, for example, information about student
performance. The processed data and obtained statistics can always be subject to attacks by malicious
persons in order to reveal specific identities of certain learners or to find sensitive data. Therefore,
various algorithms are applied to protect privacy, and they also use anonymization techniques. The
purpose of the paper is to summarize possible techniques for data anonymization and to demonstrate
one of their applications suitable for implementation in eLearning environments.

CONTRIBUTIONS
e An exploration and analysis of various techniques for anonymizing data sets and their potential
for use in the eLearning environment is conducted.
e A software application that demonstrates utilization of data anonymization techniques suitable
for integration into the eLearning environment is presented.

I'8 _I17.M. Ivanova, I. Trifonova, G. Bogdanova, Privacy Preservation in eLearning: Exploration and
Analysis, 20 International Conference on Information Technology Based Higher Education and
Training, ITHET 2022, 7-9 November, 2022, Antalya, Turkey. ISBN: 978-166548908-9,
https://doi.org/10.1109/ITHET56107.2022.10031904.

https://www.scopus.com/pages/publications/85148472711

https://ieeexplore.ieee.org/document/10031904

Abstract. Nowadays, a big amount of data is collected in eLearning environments, tracking students’
behavior and their performance of learning activities. Also, a part of educational data is used by third
parties for statistical or research purposes. In many cases, the datasets are transferred and processed
without any techniques for students’ identity protection and there are possibilities after attacks private
and sensitive data to be revealed. The aim of the paper is to present the results from conducted
explorations and analysis about applying privacy preserving algorithms k-anonymity and (g,0)-
differential privacy on data, collected in eLearning environment. The balance between students’ privacy
protection and usefulness of output information is discussed considering several privacy parameters.
Machine learning is used to predict the most suitable privacy models and in this way to support the
decision making of data holder/owner.

CONTRIBUTIONS
e Research and analysis on the application of privacy preserving algorithms, k-anonymity and
(g,0)-differential privacy, on data collected in an eLearning environment is performed.
e A model by applying supervised machine learning algorithms to predict the most appropriate
approach to preserving data privacy in order to support decision-making by the data owner is
proposed.

I'9_I17.S. Stefanov, M. Ivanova, Methodology for Digital Forensic Investigation DFIP: A
Contemporary Glace from Practical Point of View, 49" International Conference Applications of
Mathematics in Engineering and Economics, 10-16 June 2023, AIP Conference Proceedings,
3182(1), 2025. https://doi.org/10.1063/5.0246133.

https://www.scopus.com/pages/publications/105002315143

https://www.scimagojr.com/journalsearch.php?q=26916&tip=sid&clean=0
https://pubs.aip.org/aip/acp/article-abstract/3182/1/060006/3341163/Methodology-for-digital-
forensic-investigation?redirectedFrom=fulltext

Abstract. Technical progress and the development of technologies is a prerequisite for the emergence
of new digital tools and devices for committing digital crimes. Also, the violators are characterized with
sophisticated behavioral patterns and the presence of increased technical knowledge. Often they take
advantage of the victim without his/her even knowing about it to perform more complicated attacks.
This leads to complexity of the crime scene, where both individual and interconnected digital evidences
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must be investigated, which in turn requires the application of appropriate investigative methods and
procedures. The present paper comes to meet these new challenges by proposing a methodology for
digital forensic investigation taking into account not only the background of contemporary theories, but
also available practical problems. Thus, the methodology is called DFIP (Digital Forensic Investigation
from Practical Point of View) with the aim to meet the modern technological level and practical
considerations.

CONTRIBUTIONS
¢ A methodology to support investigations in digital forensics, taking into account contemporary
scientific achievements, technological level and practical considerations, is developed.
o A model for secure verification of data by forensic experts when extracting it from used devices
by an attacker or victim by applying additional hashing is proposed.

r1o_I17. S. Stefanov, M. Ivanova, An Architecture for Realization of Methodology Digital
Forensics Investigation from Practical Point of View DFIP: A Requirement Analysis, In: Yang,
XS., Sherratt, S., Dey, N., Joshi, A. (eds) Proceedings of Ninth International Congress on
Information and Communication Technology ICICT 2024, Lecture Notes in Networks and
Systems, vol. 1013, 429-438, 2024, Springer, Singapore. https://doi.org/10.1007/978-981-97-
3559-4 35.

https://www.scopus.com/pages/publications/85200975932

https://www.webofscience.com/wos/woscc/full-record/ WOS:001326996900035

https://www.scimagojr.com/journalsearch.php?q=21100901469&tip=sid&clean=0

https://link.springer.com/chapter/10.1007/978-981-97-3559-4 35

Abstract. Due to sophisticated cybercrimes, a digital forensics investigation must follow a strong
methodology and corresponding software tools to be effective. The preparation of computer expertise
is a complex process, requiring the knowledge and assessments of a number of experts. This activity of
expert-investigators can be supported by a software system for preparing digital expertise. The paper
analyzes the functional requirements that such a system must satisfy and present a functional
architecture to facilitate the preparation of digital expertise, following the previously developed
methodology DFIP—Digital Forensics Investigation from Practical Point of View.

CONTRIBUTIONS
e A requirements analysis for the development of a software system to support forensic experts
in digital forensic investigations and in preparing digital expert reports is performed.
e A functional architecture of a software system to support forensic experts in digital forensic
investigations is developed in accordance with the DFIP methodology for digital forensic
investigation from a practical point of view.

rii_I17. S. Stefanov, M. Ivanova, Evaluation of Software System based on Methodology
Digital Forensics Investigation from Practical Point of View DFIP, 10" International Congress on
Information and Communication Technology ICICT 2025, 18-21 February, 2025, 571-582,
London, UK, Lecture Notes in Networks and Systems, vol. 1444, 571-582, 2025. ISBN: 978-981-
96-6931-8, https://doi.org/10.1007/978-981-96-6932-5 44,
https://www.scopus.com/pages/publications/105019301142
https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-981-96-6932-5_44

Abstract. The advent of new technologies leads to a complexity of the cybercrime landscape and
scenes, which requires an adequate response from digital forensic investigators. To support their
forensic activities, a number of models and methodologies have been developed, such as the
methodology Digital Forensics Investigation from Practical Point of View DFIP, proposed by us in a
previous work. In addition, there is an urgent need for a virtual environment that would organize and
manage the activities of investigators related to communication, document exchange, preparation of
computer expertise, teamwork, information delivery and training. In this context, a software system
implementing the DFIP methodology has been developed, and the aim of the paper is to present the
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results of a study regarding the opinion and attitudes of forensic experts on the usefulness and role of
the software system during the different phases of digital forensic investigation.

CONTRIBUTIONS
e An online evaluation tool is developed to collect and analyze the opinions and attitudes of
forensic experts regarding the functionality and usefulness of a developed software system.
e An analysis and evaluation of the functionality and usefulness of a developed software system
to support activities performed in digital forensic investigations is performed.

riz2_II7. M. Ivanova, S. Stefanov, Digital Forensics Investigation Models: Current State and
Analysis, 8" International Conference on Smart and Sustainable Technologies (SpliTech), 20-23
June, 2023, Split/Bol,  Croatia, 485-489, 2023. ISBN:  978-953-290-128-3,
https://doi.org/10.23919/SpliTech58164.2023.10193176.
https://www.scopus.com/pages/publications/85168106428
https://ieeexplore.ieee.org/document/10193176

Abstract. A digital forensics investigation (DFI) is characterized with activities related to search,
identification, collection, analysis of digital evidences as all activities should be documented in a given
format. Different models and methodologies are proposed to facilitate DFI, trying to describe
procedures and activities performed by the investigator. Continuous technological development leads
to the emergence of new sophisticated attacks, which also requires new approaches to be taken to crime
scene investigation. In this paper a summary and analysis of contemporary achievements in DFI is
performed to outline the current state of DFI development and to draw challenging issues and trending
research topics. A conceptual model generalizing current state in DFI models is also presented.

CONTRIBUTIONS

e An exploration and analysis of models and methodologies to support digital forensic
investigations is performed, outlining challenging issues and trends in scientific research.

e A conceptual model is developed, summarizing the achievements in the explored contemporary
scientific production regarding models and methodologies for digital forensic investigations,
utilization of artificial intelligence and applications by using bibliometric approach and analysis
of relevant publications.

ri3 1. M. Ivanova, G. Grosseck, C. Holotescu, Al-Driven Appbox to Facilitate Self-
Assessment in an Intelligent Educational Environment, 21% International Conference on
Information Technology Based Higher Education and Training, ITHET 2024, 6-8 November, 2024,
Paris, France. ISBN: 979-833151663-5, https://doi.org/10.1109/ITHET61869.2024.10837677.
https://www.scopus.com/pages/publications/85218098346
https://ieeexplore.ieee.org/document/10837677

Abstract. Intelligent learning environments integrate various functions for processing and analyzing
learning data by leveraging learning analytics theory. Based on this data, numerous machine learning
(ML) and artificial intelligence (AI) models are created to predict learning behavior and learning
performance with main purpose to improve learning, assessment and teaching. The important role of
self-assessment conducted by students in support of their learning progress and final results continues
to be explored and discussed. Despite the availability of various educational software products, there is
aneed to develop intelligent applications to enhance students’ self-assessment. The purpose of the paper
is to present a conceptual framework and its subsequent implementation by developing a set with web
applications based on ML and Al techniques. The applications are related to self-assessment of affective
state, predicting and planning learning tasks, self-assessment of graphic objects, knowledge gaining
from conversational assistant and self-assessment of learning performance.

CONTRIBUTIONS
e An approach based on artificial intelligence and machine learning is proposed to support the
learning by improving the self-assessment process, and the approach is presented through a
conceptual framework.
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o Software applications are developed for self-assessment of: the emotional state of the learner,
prediction and planning of learning tasks, self-assessment of graphic objects, knowledge
acquisition through a conversational assistant and self-assessment of learning achievements, by
applying machine learning and artificial intelligence techniques, according to the created
conceptual framework.

ri4_117. M. Ivanova, T. Ivanova, V. Terzieva, Automating Assessment within Intelligent
Education, 12" IEEE International Conference on Intelligent Systems, IS 2024, 29-31 August,
2024, Varna, Bulgaria. ISSN: 28324145, ISBN: 979-835035098-2,
https://doi.org/10.1109/1S61756.2024.10705174.
https://www.scopus.com/pages/publications/85208435444
https://ieeexplore.icee.org/document/10705174

Abstract. The evolution of intelligent education is an inevitable result of the digitalization of the
education area, focusing on the teaching process, smart classroom functionalities, and engaging
activities for students. This paper presents an overview of intelligent education while paying particular
attention to intelligent assessment approaches. The role of semantic ontologies in intelligent education
is outlined. The usage of systems of mapped ontologies, including fuzzy ontologies for intelligent
assessment, is discussed. An innovative approach to an intelligent assessment of concept maps as
graphical objects produced in students’ laboratory practice through applying deep learning is presented
and results from their evaluation are analyzed.

CONTRIBUTIONS
e A survey and analysis of research on intelligent education is conducted, focusing on approaches
to intelligent assessment, including the use of systems of mapped ontologies, fuzzy ontologies,
machine learning in the assessment process.
¢ A methodology for automated assessment of graphical objects created by learners is developed
by applying the YOLOv8n model.

ris 1. M. Ivanova, P. Petkova, T. Petrova, Educators’ Support Through Predictive Analytics
in an Assessment Process, 13" International Conference on Methodologies and Intelligent Systems
for Technology Enhanced Learning, MIS4TEL 2023, 12-14 July, 2023, Guimaraes, Portugal,
Lecture Notes in Networks and Systems, vol. 769 LNNS, 151-162, 2023. ISSN: 2367-3370, ISBN:
978-303142133-4, https://doi.org/10.1007/978-3-031-42134-1 15.
https://www.scopus.com/pages/publications/85172724340
https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-3-031-42134-1_15

Abstract. The utilization of machine learning (ML) algorithms in the area of learning analytics is a
contemporary approach for conducting classifications and predictions based on data collected in an
educational process. In an assessment procedure also some prognoses could be done benefiting from
ML. The aim of the paper is to present a ML-based methodology in support of educators when an
assessment of digital objects has to be done. It is used for the students’ classification and prediction of
their digital-models-driven learning progress and learning performance. The accuracy of the classifier
(Artificial Neural Network) in different use cases is evaluated and is proven its high value.

CONTRIBUTIONS
e A study on the application of machine learning in the process of assessing and predicting the
progress of learners is performed.
e A methodology based on machine learning is developed to assist teachers in assessing digital
models created by learners and predicting the progress and performance of learners in the
learning process.

I'ie_I17. T. Ivanova, V. Terzieva, M. Ivanova, Application of Artificial Neural Networks in
Intelligent Tutoring: A Contemporary Glance, 13" International Conference on Methodologies and
Intelligent Systems for Technology Enhanced Learning, MIS4TEL 2023, 12-14 July, 2023,
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Guimaraes, Portugal, Lecture Notes in Networks and Systems, vol. 769 LNNS, 139-150, 2023.

ISSN: 2367-3370, ISBN: 978-303142133-4, https://doi.org/10.1007/978-3-031-42134-1 14.
https://www.scopus.com/pages/publications/85172718155
https://www.scimagojr.com/journalsearch.php?q=21100901469&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-3-031-42134-1 14

Abstract. Contemporary intelligent educational systems (IESs) and intelligent tutoring systems (ITSs)
collect and process a large amount of data to deliver real time learning, personalized according to the
student’s needs. Such an approach includes a wide variety of machine learning algorithms, including
artificial neural networks (ANNs), to model, analyze, and predict different issues in teaching and
learning. This paper aims to summarize and discuss the current state regarding the utilization of ANNs
in ITSs, comprising bibliometric analysis and a detailed review of scientific publications. A framework
generalizing the main findings is created. Also, a classification model through a deep learning algorithm
for predicting the personalized learning path is shown, which is characterized by high accuracy after
the evaluation.

CONTRIBUTIONS

e Anexploration and analysis of the application of artificial neural networks to support intelligent
tutoring and personalized learning is conducted.

e A framework for the application of artificial neural networks in intelligent tutoring is created
after a bibliometric analysis and analysis of relevant scientific publications.

e A model for predicting learning paths of learners according to a set of variables in the context
of personalized learning through usage of an artificial neural network is developed, and an
assessment of the accuracy of the predictive model is performed.

ri7_117. M. Ivanova, V. Terzieva, T. Ivanova, The Role of Big Data in Intelligent Educational
Platform: A Functional Architecture, 8" International Conference on Big Data, Knowledge and
Control Systems Engineering, BAKCSE 2023, Sofia, Bulgaria, 2023. ISBN: 979-835031324-6,
https://doi.org/10.1109/BdAKCSES59280.2023.10339736.
https://www.scopus.com/pages/publications/85182283304
https://ieeexplore.ieee.org/document/10339736

Abstract. Nowadays, in the digital transformation era, big volumes of data are generated everywhere,
including in the field of education, and the main questions that emerge are: what is the role of big data
and data analytics in our contemporary educational system, and how does big data affect educational
platforms. The paper aims to examine the role of big data in modern intelligent educational systems.
For this purpose, it explores the recently published research to reveal the utilization of big data in
education. Four different queries passed in Scopus scientific database are examined: “big data and
education”, “big data and e-learning”, “big data and education and ontology”, and “big data and
education and artificial intelligence”. After the results summarization, as a conclusion a functional
architecture of an educational platform based on big data, which is constructed on six layers, is
proposed. Each layer presents a different aspect of big data’s influence on achieving a high-quality,
secure, and trustful educational process.

CONTRIBUTIONS

e A study and analysis of the scientific production on the use of “big data” in education and its
impact on the functionality of contemporary educational platforms is performed.

e A functional architecture of an educational platform with integrated functions related to the
management and analysis of “big data” is proposed to support learners, teachers and
administrative staff.

e [earning scenarios are created for integrating the use of “big data” in the teaching and learning
process and in the implementation of personalized eLearning systems.

rig I7. T. Ivanova, V. Terzieva, M. Ivanova, Educational Applications of Big Data and
Learning Analytics in Personalized E-Learning, 8" International Conference on Big Data,
Knowledge and Control Systems Engineering, BAKCSE 2023, Sofia, Bulgaria, 2023. ISBN: 979-
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835031324-6, https://doi.org/10.1109/BAKCSES59280.2023.10339764.
https://www.scopus.com/pages/publications/85182276438
https://ieeexplore.ieee.org/document/10339764

Abstract. There is plenty of research on the use of big educational data, learning analytics, semantics-
based knowledge modeling, and other innovative technologies within an educational environment for
improving learning and tutoring. Each of these research fields is very wide and complex, and different
researchers usually concentrate their work only on one or two of them and on the related subfields. The
authors believe that high-quality personalized learning requires the integration of all these technologies
into one intelligent educational system. Hence, the paper proposes an integrated model for combining
big data learning analytics, and intelligent technologies for personalized learning and discusses the role
of these technologies in achieving a more efficient learning process and interoperability between e-
learning systems.

CONTRIBUTIONS
e An exploration and analysis of the scientific production on the application of “big data” and
learning analytics in intelligent educational environments and personalized eLearning is
performed.
e A model integrating learning analytics and intelligent technologies to support personalized
learning is developed.

ri19 1i7. R. Markov, G. Bogdanova, M. Ivanova, Creating and storing 7D digital twins, 8"
International Conference on Smart and Sustainable Technologies, SpliTech 2023, 20-23 June, 2023,
Split/Bol, Croatia. ISBN: 978-953290128-3,

https://doi.org/10.23919/SpliTech58164.2023.10193580.
https://www.scopus.com/pages/publications/85168094192
https://ieeexplore.ieee.org/document/10193580

Abstract. The possibility of creating digital twins of physical objects for cultural heritage and
electronics industry, is explored in this paper. Anyway, the presented approach could be applied to
digital objects of any nature. The proposed seven-dimensional (7D) digital twin model extends beyond
the standard three-dimensional voxel representation, incorporating full color representation via XYZ
color coordinates, surface structure through optical coherence tomography, surface composition
through spectral fingerprint and surface sound. Various technologies that can be used for this new type
of 7D scanning are discussed, as well as a proposed file format for storing these digital twins. The
benefits and current limitations of this process are also explored, with suggested strategies for
overcoming these limitations. The creation of 7D digital twins presents new opportunities for
preservation, study, and access to physical objects, and has the potential to revolutionize the way
cultural heritage is experienced and shared. Exploration on combining digital twins with machine
learning has also been done.

CONTRIBUTIONS
e A method based on 7D digital twins is presented to improve the exploration, storage and
continuous availability of digital objects, and a file structure model for long-term data storage
and use is created.
e A model for predicting the quality of created digital twins through machine learning is proposed
to support designers and the digital twin building process.

20 _117. M. Ivanova, T. Ivanova, V. Terzieva, K. Todorova, Modeling Students’ Learning
Performance and Their Attitudes to Mobile Learning, 14" International Conference on Interactive
Mobile Communication, Technologies and Learning, IMCL 2021, 4-5 November, 2021, Lecture
Notes in Networks and Systems, vol. 411 LNNS, 646-656, 2022. ISSN: 23673370, ISBN: 978-
303096295-1, https://doi.org/10.1007/978-3-030-96296-8 58.

https://www.scopus.com/pages/publications/85128785753

https://link.springer.com/chapter/10.1007/978-3-030-96296-8 58

https://www.scimagojr.com/journalsearch.php?g=21100901469&tip=sid&clean=0
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Abstract. The paper presents an exploration of the role of mobile technology for the realization of
personalized learning and for improvement the students’ learning performance within an intelligent
educational environment. The two of the created predictive models show the patterns and anomalies in
students’ learning behavior and their learning performance. The utilized supervised machine learning
algorithms: Random Forest, ID3, Naive Bayes, Deep learning, k-NN are evaluated, and the results
points out that the most suitable algorithms for solving these classification tasks are decision tree-based
Random Forest and ID3. A multi-layer perceptron is used for predicting the students’ group learning
performance at whole.

CONTRIBUTIONS

e An exploration and analysis of contemporary scientific production on the application of mobile
technologies and their relationship with the learning performance of learners is performed.

e An online tool is created to survey learners and gain a better understanding of their usability of
mobile technologies and to what extent mobile technologies contribute to improving
personalized learning and learning performance.

e Models are created by applying machine learning to predict the learning performance of
learners and grouping them depending on their learning characteristics.

ra2i_1n7. M. Ivanova, V. Terzieva, T. Ivanova, K. Todorova, Learning Analytics - Survey and
Practical Considerations for Intelligent Education, 14™ International Conference on Interactive
Mobile Communication, Technologies and Learning, IMCL 2021, 4-5 November, 2021, Lecture
Notes in Networks and Systems, vol. 411 LNNS, 237-249, 2022. ISSN: 23673370, ISBN: 978-
303096295-1, https://doi.org/10.1007/978-3-030-96296-8 22.
https://www.scopus.com/pages/publications/85128727189
https://link.springer.com/chapter/10.1007/978-3-030-96296-8 22
https://www.scimagojr.com/journalsearch.php?q=21100901469&tip=sid&clean=0

Abstract. Todays, learning analytics is a vital component in the concept of intelligent education.
Analytical tools give many benefits for educators and enable a smart educational process. Our research
hypothesis is that learning analytics will provide essential information for achieving adaptable learning
paths, better learning performance, and as a result — a more efficient educational process. The paper
aims to present a survey of the used learning analytics tools in contemporary education and their
applicability for personalization and learning in groups. It also shows how clustering methods can be
applied for grouping students with similar learning performance or interests to support learning in
groups. Another issue that is considered is how learning analytics can work together with knowledge-
based intelligent approaches to achieve personalized and adaptive tutoring.

CONTRIBUTIONS
e A study on learning analysis approaches in intelligent education and their role in achieving
personalized learning paths is conducted.
e An exploration regarding the possibilities of grouping learners with similar learning
performance through machine learning clustering algorithms is performed.

22 117. M. Ivanova, Self-assessment activities as factor for driving the learning performance,
46" International Conference on Applications of Mathematics in Engineering and Economics,
AMEE 2020, 7-13 June, 2020, Sozopol, Bulgaria, AIP Conference Proceedings, vol. 2333, 2021.
ISSN: 0094243X, ISBN: 978-073544077-7, https://doi.org/10.1063/5.0041755.

https://www.scopus.com/pages/publications/85102764540

https://www.scimagojr.com/journalsearch.php?q=26916&tip=sid&clean=0
https://pubs.aip.org/aip/acp/article-abstract/2333/1/050008/1027799/Self-assessment-activities-as-
factor-for-driving?redirectedFrom=PDF

Abstract. The aim of the paper is to present an exploration focusing on the influence of self-dependent
activities in the form of self-assessment on learning performance. An experiment is conducted with
students who have had the possibility to direct and organize their self-assessment activities in the
learning management system. Self-assessment activities are not graded and they are not included in the
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formation of the final course mark. The students® behavior is traced during one semester and machine
learning algorithms are utilized to analyze the quality and quantity of the taken self-assessment
activities. On this base analytical and predictive models regarding learning performance and the
achieved academic results are created. The patterns and anomalies are outlined and they are used to
point out the directions for learning performance and final outcomes improvement.

CONTRIBUTIONS
e An exploration on factors for qualitative and quantitative assessment of students’ learning
performance in a process of self-assessment is conducted.
e Models to find the main predictors for improving learning performance and for predicting
students’ learning outcomes in a process of self-assessment through machine learning are
developed.

23 117. M. Ivanova, A. Boneva, S. llchev, Learning Performance Facilitation in a Sensor-
Based Intelligent Classroom, 7™ International Conference on Big Data, Knowledge and Control
Systems Engineering, BAKCSE 2021, 28-29 October, 2021, Sofia, Bulgaria. ISBN: 978-
166541042-7, https://doi.org/10.1109/BdKCSES53180.2021.9627308.

https://www.scopus.com/pages/publications/85124017074

https://ieeexplore.icee.org/document/9627308

Abstract. The paper presents an analysis of the recently published scientific papers about the
application of wireless sensor networks and wearable sensors for the organization of intelligent
educational environments, which is a predisposing feature for the learning performance improvement
of the students. A conceptual model of a sensor-based intelligent classroom is proposed that consists of
a sensor set for monitoring some physiological parameters of students and for controlling the classroom
conditions. The sensor changes are used as indicators for proposing learning objects with a suitable
level of complexity. A prototype wireless sensor network based on LoRa, which relies on a custom
private data communication protocol, is designed, implemented and tested. The practical design and
implementation of two types of nodes (communication and sensor nodes) used within the network for
sensor data gathering, filtering and transmission is also described.

CONTRIBUTIONS
o Research and analysis of contemporary solutions for sensor devices, sensor networks and
sensor-based intelligent learning environments is performed considering bibliometric approach
and review of scientific production.
e A conceptual model of a sensor-based intelligent classroom is developed with the ability to
predict the learning performance of learners based on the collected data on their physiological
status and environmental parameters.

124 117. M. Ivanova, Technology landscape in MOOCs platforms, 19" International
Symposium on Electrical Apparatus and Technologies, SIELA 29 May-1 June, 2016, Bourgas,
Bulgaria. ISBN: 978-146739522-9, https://doi.org/10.1109/SIELA.2016.7543014.

https://www.scopus.com/pages/publications/84985906201

https://www.webofscience.com/wos/woscc/full-record/ WOS:000382936800043
https://ieeexplore.ieee.org/document/7543014

Abstract. Massive Open Online Courses (MOOCS) initiatives involve a huge amount of learners over
the world proposing achievement of new knowledge or advancing in a given subject. A wide variety of
MOOC:s platforms hosting free courses are established offering different technology tools in support of
teaching and learning. The paper presents a comparison of MOOC:s platforms analyzing the available
technology approaches facilitating design of multifarious learning scenarios.

CONTRIBUTIONS
e An analysis and comparison of massive open online course platforms regarding learning and
content management tools is performed, technologies and their technical characteristics.
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r2s 117. M. Ivanova, A. Rozeva, M. Durcheva, Towards e-Assessment Models in Engineering
Education: Problems and Solutions, 15 International Conference on Web-Based Learning, ICWL
2016, 26-29 October, 2016, Rome, Italy, In: Chiu, D., Marenzi, 1., Nanni, U., Spaniol, M.,
Temperini, M. (eds) Advances in Web-Based Learning — I[CWL 2016, Lecture Notes in Computer
Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), vol. 10013, 178-181, 2016, Springer, Cham. ISSN: 03029743, ISBN: 978-
331947439-7, https://doi.org/10.1007/978-3-319-47440-3 20.
https://www.scopus.com/pages/publications/84995897769
https://www.webofscience.com/wos/woscc/full-record/ WOS:000389812900020
https://www.scimagojr.com/journalsearch.php?q=25674&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-3-319-47440-3 20

Abstract. This work is performed in the scope of the TeSLA (An Adaptive Trust-based e-assessment
System for Learning) project with the aim to investigate existing problems and solutions in e-assessment
implemented in the engineering education, to present an overview of the best existing practice and to
propose a blended assessment model consisting of offline and online assessment forms. The research
outcomes are expected to facilitate the implementation of an e-assessment procedure in the Technical
University of Sofia.

CONTRIBUTIONS
e An exploration regarding the tools to support the e-assessment process, suitable for online and
blended learning in the context of engineering education is performed.
e An improved e-assessment model with online and offline assessment components and tools
from the TeSLA architecture is proposed.

26 _I17. M. Ivanova, Social competencies identification for realization of successful
engineering practice, Interactive Technology and Smart Education, 9(4), 217-229, 2012. ISSN:
17415659, https://doi.org/10.1108/17415651211284011.

https://www.scopus.com/pages/publications/84992992480

https://www.webofscience.com/wos/woscc/full-record/ WOS:000212562600005
https://www.emerald.com/insight/content/doi/10.1108/1741565121128401 1/full/html
https://www.scimagojr.com/journalsearch.php?q=21100385802&tip=sid&clean=0

Abstract. The aim of this paper is to identify the main social competencies that future engineers need
to become recognized professionals. In the paper the key competencies for contemporary engineers are
examined and the focus is given on the importance of social competencies for professional development.
A competency research model is developed taking into consideration the current research published in
scientific papers, gathered opinion of students from Technical University of Sofia and early-aged
operating engineers.

CONTRIBUTIONS
e A study and analysis of the scientific production related to the consideration and discussion of
the necessary competencies of future engineers is performed, with a focus on the importance of
social competencies for successful professional realization.
e A model of the necessary social competencies for future engineers is created based on an
analysis of the scientific production, the vote of students and the opinion of active engineers.

Scientific publications indexed in world-renowned databases of scientific information (Web of
Science and Scopus), outside the habilitation work and not falling into the "other' group

ra27 117. M. Durcheva, M. Ivanova, Key Agreement Protocol for Distributed Secure Multicast
for eAssessment, International Journal on Information Technologies and Security, 10(1), 47-58,
2018. ISSN: 1313-8251.

https://www.webofscience.com/wos/woscc/full-record/ WOS:000427672500005

https://www.researchgate.net/publication/326331159 KEY AGREEMENT PROTOCOL_FOR_DIS

TRIBUTED_SECURE_MULTICAST FOR_e¢ASSESSMENT

52


https://www.webofscience.com/wos/woscc/full-record/WOS:000389812900020
https://www.scimagojr.com/journalsearch.php?q=25674&tip=sid&clean=0
https://link.springer.com/chapter/10.1007/978-3-319-47440-3_20
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https://www.researchgate.net/publication/326331159_KEY_AGREEMENT_PROTOCOL_FOR_DISTRIBUTED_SECURE_MULTICAST_FOR_eASSESSMENT

https://ijits-bg.com/ijitsarchive

Abstract. eAssessment is typical for online and distance learning, but nowadays it is also applicable in
institutions with blended-learning delivery mode, because of advantages that proposes to teachers and
learners: performance of online examination in time suitable for learners and from any geolocation,
immediate feedback and exam results. In several learning scenarios, the eAssessment could occur in
groups where the multicast communication from type one-to-many or man-to-many could be
performed. In this case, the arising problem concerns security in collaborative and synchronous
environment. It is important to protect all participants from false messaging and illegal behavior. One
solution of this problem is implementation of multicast security which main benefits are related to: high
scalable, fast re-key operation, decreased network load. The aim of the paper is to present a key
exchange protocol for distributed multicast security. The advantage of the protocol is that it offers more
security because it relies on the problem for two sided action of two dual semifields which can be
reduced to a two-sided linear equation. Such equations have not yet been considered and a general
solution for them has so far not been found in polynomial time.

CONTRIBUTIONS
e An exploration of existing solutions for achieving security in online testing and assessment is
conducted.

e A key exchange protocol for distributed multicast security, suitable for application in an online
testing and assessment process, is presented.

rag Iu7. T. Ivanova, M. Ivanova, V. Terzieva, K. Todorova, Knowledge-Based Technologies
within Intelligent Educational Systems-A Survey, 19" International Scientific Conference on
eLearning and Software for Education, eLSE 2023, 27-28 April, 2023, Bucharest, Romania, 126-
138, 2023. ISSN: 2066026X, https://doi.org/10.12753/2066-026X-23-054.

https://www.scopus.com/pages/publications/85219080061

https://www.ceeol.com/search/article-detail?id=1321991

Abstract. The study examines the usage of intelligent and knowledge-based technologies to transform
the teaching-learning process to achieve a more efficient education. It discusses the potential of
integrating these technologies within an Intelligent Tutoring System (ITS) that is a core of an intelligent
environment. A conceptual model of the Smart Pedagogical module within the Intelligent Education
System (IES) that enables a smart and personalized teaching process both in traditional and e-learning
modes is introduced. As an essential part of IES, this module comprises educational data mining,
learning analytics, ontology models, conceptual maps, and other technologies to support intelligent
tutoring. Next, to outline the tendencies in recent research, the study presents a bibliometric survey of
concept maps and ontologies as two of the technologies used in ITS. Then, the study explores the main
features of these technologies and their applicability and usefulness in the context of personalized and
meaningful learning. A use case of conceptual map utilization in practical students’ tasks is explored;
the obtained results are used for creating a predictive model, which can predict with high accuracy the
level of students’ knowledge understanding and their learning performance. Such an approach is
suitable for integration in IES and enhancement of the predictive ability of ITS. These often-used
technologies are essential for knowledge modelling, representation, and organization. The research
compares and analyses their strengths and drawbacks in the context of personalized learning. Also, a
discussion on the mutual usage of the concept maps and ontologies is provided.

CONTRIBUTIONS
e An exploration and analysis of technologies used in intelligent tutoring systems in the context
of personalized learning is conducted by applying a bibliometric approach and a review of
scientific production.
e A conceptual model of an “Intelligent Pedagogy” module in intelligent learning systems is
proposed to assist teachers in implementing personalized teaching and individualized feedback.
e A model to predict the level of understanding of the learning material by students and their
learning performance is created by applying machine learning and an evaluation of the model
is performed.

53


https://ijits-bg.com/ijitsarchive
https://www.scopus.com/pages/publications/85219080061
https://www.ceeol.com/search/article-detail?id=1321991

29 117. M. Ivanova, G. Grosseck, C. Holotescu, Analysis and modeling the domain of open
educational resources from learning analytics perspective, 16™ International Scientific Conference
on eLearning and Software for Education, eLSE 2020, 30 April-1 May, 2020, Bucharest, Romania,
vol. 3, 66-74, 2020. ISSN: 2066026X, https://doi.org/10.12753/2066-026X-20-178.

https://www.scopus.com/pages/publications/85096618374

https://openurl.ebsco.com/EPDB%3Agcd%3A11%3A22380267/detailv2?sid=ebsco%3 Aplink%3 Asc
holar&id=ebsco%3Agcd%3A145727613&crl=c&link origin=www.google.com

Abstract. The aim of the paper is to review, analyze and model the domain of the Open Educational
Resources (OERs) focusing on the following research questions: What is the current state of research
in the area of OERs?, What are typical features of OERs? What kind of tools are used for OERs
development, tracing and analysis?, How learning analytics contributes to OERs creation, improvement
and reusing? Modelling the domain of OERs leads to better understanding how the OERs are created
and utilized, what are the main areas of their usage, what are the future directions of evolvement. The
predictive models, created through machine learning, could be used by teachers and researches for
outlining the current findings and for decision making about OERs application and topics for research
identification.

CONTRIBUTIONS
e Research and analysis of scientific production in the context of open educational resources is
conducted to outline trends, technologies and applications.
e Machine learning models are developed to predict trends and topics in scientific production
related to open educational resources research, and these models are also evaluated.

r3o_Ii7. C. Holotescu, G. Grosseck, D. Andone, L. Gunesch, L. Constandache, V. D. Nedelcu,
M. Ivanova, R. Dumbraveanu, Romanian educational system response during the covid-19
pandemic, 16™ International Scientific Conference on eLearning and Software for Education, eLSE
2020, 30 April-1 May, 2020, Bucharest, Romania, 11-19, 2020. ISSN: 2066-026X,
https://doi.org/10.12753/2066-026X-20-171.

https://www.scopus.com/pages/publications/85096543408

https://www.ceeol.com/search/article-detail?1d=1030130

Abstract. The Covid-19 pandemic led to an unprecedented situation, when education worldwide moved
online, leading to what is called Emergency Remote Teaching. This paper aims to capture the actions
taken in Romania for the continuity of education in an online environment, the strategies adopted in
schools and universities to support this process, the collaboration between the educational actors and
the involvement of the whole society. A part of the discussed questions are: What educational
technologies have been used, what is the role of Open Education practices and projects, the integration
of Open Educational Resources and Massive Open Online Courses, of open pedagogies? How do we
compare ourselves with countries with similar infrastructure, such as Bulgaria and Moldova? How have
we been able to benefit from the many international initiatives, projects and resources? What are the
results of the studies already carried out on the efficiency of the actions taken? What can be done better
until the return to the face-to-face activities in schools and universities, expected to be in the coming
months? What are the lessons learned and how do we apply this knowledge for a better future? What
current practices will have an impact on the teaching-learning activity, on the opening of education?

CONTRIBUTIONS
e A study and analysis of the application of technologies, open digital resources, massive open
online courses to support the teaching-learning process in an online environment during the
pandemic situation is conducted, and a comparison between the approaches implemented in
Romania, Bulgaria and Moldova is performed.

r3i_m7. P. Panteva, M. Ivanova, Exploration on the Affective States and Learning During an
Augmented Reality Session, 9" International Conference eLearning and Software for Education,
25-26 April, 2013, Bucharest, Romania, Quality and Efficiency in e-learning, vol. 1, 202-207, 2013.
ISSN: 2066-026X.
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https://www.webofscience.com/wos/woscc/full-record/ WOS:000328097500030
https://www.ceeol.com/search/article-detail 21d=105189

Abstract. The gained results from an experiment with teachers from primary school related to the
influence of Augmented Reality (AR) technology on affective states and learning are presented.
According to the teacher’s pedagogical strategy and presented content different emotions could be
induced to pupils. Successful learning practices are well described showing the potential of AR to
promote creativity, curiosity and discovering approach at gathering new knowledge or applying existing
facts. A wide range of research publications demonstrate that the appropriate affective learner’s states
can lead to the effective learning. The importance of positive emotions on stimulation of creative
thinking, efficacy in decision making and in support of problem solving is explored too. Several
research questions are posed: How does AR technology influence on the learners affective states?, How
the learners emotions evolve during an AR session?, How the correlation among AR technology and
emotions reflect on the learning experience?

CONTRIBUTIONS
e An exploration and analysis of the application of technology augmented reality in elementary
school and the impact on the emotional state of students is performed based on researched
literature sources and surveyed teachers.

Scientific publications that are not indexed in world-renowned databases of scientific
information (Web of Science and Scopus), outside the habilitation work

r32 1u7. M. Ivanova, S. Bhattacharjee, S. Marcel, A. Rozeva, M. Durcheva, Enhancing trust in
eassessment-the tesla system solution, Conference on Technology Enhanced Assessment (TEA),
2018. https://doi.org/10.48550/arXiv.1905.04985.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbI TAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&citation for view=zKbITAMAAAAJ:BqipwSGYUEgC

Abstract. Trust in eAssessment is an important factor for improving the quality of online-education. A
comprehensive model for trust based authentication for eAssessment is being developed and tested
within the scope of the EU H2020 project TeSLA. The use of biometric verification technologies to
authenticate the identity and authorship claims of individual students in online-education scenarios is a
significant component of TeSLA. Technical University of Sofia Bulgaria (TUS), a member of the
TeSLA consortium, participates in large-scale pilot tests of the TeSLA system. The results of
questionnaires to students and teachers involved in the TUS pilot tests are analyzed and summarized in
this work. We also describe the TeSLA authentication and fraud-detection instruments and their role
for enhancing trust in eAssessment.

CONTRIBUTIONS
e A study and analysis of trust issues in the e-assessment process related to the TeSLA system
when verifying the identity of learners and their authorship, observed during the large-scale
pilot project conducted at the Technical University of Sofia, is performed.
e A trust model in the TeSLA system from a technical perspective is presented, including tools
for biometric authentication, fraud prevention, authorship verification, and data security and
confidentiality.

33 _117. M. Ivanova, 1. Trifonova, Evaluation of Contemporary eAssessment Platforms:
Functional Requirements and Technological Approaches, Sixth International Scientific Conference
“Innovative STEM Education” STEMedu-2024, 6-10 October, 2024, Veliko Tarnovo, Bulgaria,
Science Series “Innovative STEM Education”, vol. 6, 26-34, 2024. ISSN: 2683-1333,
https://doi.org/10.55630/STEM.2024.0603.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&sortby

=pubdate&citation_for view=zKbITAMAAAAJ:ZuybSZzF8UAC
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Abstract. Assessment is an extremely important process in an education, which is used as a measure
of the acquired knowledge and skills of the learners. In the modern world, a number of technological
tools and platforms have been developed to support activities related to eAssessment performed by the
learner and teacher. The purpose of the paper is to present research conducted on contemporary
approaches for assessment, technological specificity, advantages and disadvantages. For this purpose,
a study of the scientific production in the field is performed, and the achievements are summarized and
discussed. A criteria set is created for drawing the requirements for future building of a technological
solution of an assessment platform. Particular attention is paid to security and protection of personal
data, collected and transferred during the assessment process.

CONTRIBUTIONS
e An exploration of contemporary scientific achievements in student assessment is conducted,
indicating the most researched and discussed topics, and a set of criteria was created to
determine the requirements of the modern assessment environment.
e A functional architecture of an assessment platform with integrated functions to support and
automate various tasks of teachers and students is developed.

34 117. M. Ivanova, 1. Trifonova, Privacy Preserving Techniques and Their Applications in
Elearning, Fifth International Scientific Conference Innovative STEM Education, STEMedu-2023,
3—6 April, 2023, Veliko Tarnovo, Bulgaria, Science Series “Innovative STEM Education”, vol. 5,
93-102, 2023. ISSN: 2683-1333, DOI:  https://doi.org/10.55630/STEM.2023.0512.
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zZKbITAMAAAAJ&cs
tart=20&pagesize=80&sortby=pubdate&citation_for view=zKbITAMAAAAJ:kKRWSkSYXxWNS
C

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 for the
“big picture” 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.

CONTRIBUTIONS
e An exploration and analysis of contemporary scientific production, summarizing scientific
achievements and good practices for preserving and protecting data privacy in eLearning is
performed.
e A conceptual model, presenting current approaches, methods and techniques for protecting
personal and sensitive data in an online environment through the application of a bibliometric
approach and analysis of relevant scientific publications is created.

r3s 117. M. Ivanova, Learning Performance Improvement Through Participation in Online
Seminar: Machine Learning Analysis, STEMEDU-2022 Scientific conference with international
participation Veliko Tarnovo, Bulgaria, Science Series-Innovative STEM Education, vol.4, 69-78,
2022. ISSN: 2683-1333.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&citation_for view=zKbITAMAAAAJ:8AbLer7MMksC

Abstract. Learning performance is related to students’ learning activities during a learning process.
Their learning behavior could lead to successful course accomplishment or not, to better or worse final
marks. In online environment, the seminars could be organized in the form of different learning
scenarios and it depends on the functional and technical features of the organized educational
environment as well as on the course goal. In this paper an investigation and analysis of students’
participation in online seminars is conducted with aim to understand the dependence between their
learning performance, online tasks realization and final results. eLearning informatics gives possibilities
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for usage contemporary methods for research and learning analytics as one of them is machine learning.
Machine learning algorithms are utilized to group students according to their learning behavior and
final outcome. The created analytical models could be in support of educators and students to improve
their educational activities. The accuracy of machine learning algorithms is evaluated to find the best
model according to collected data during one semester.

CONTRIBUTIONS
e An exploration and analysis of published scientific results related to the application of machine
learning to predict learning performance using various data sources is presented.
e Models that predict the group of learners depending on learning performance are created, and
the models are evaluated according to metrics typical for machine learning and can be used to
guide learners and teachers to improve activities in the learning process.

36 I17. M. Ivanova, V. I. Marin, G. Tur, . Buchem, Towards Privacy Issues in Personal
Learning Environments: A Conceptual Model of PLE Privacy, Proceedings of the European
Distance and E-Learning Network 2017 Annual Conference, Jonkoping, 13-16 June, 205-214,
2017. ISBN: 978-615-5511-18-9.

https://scholar.google.com/citations?view _op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&citation_for view=zKbITAMAAAAJ:RGFalLdJalmkC

Abstract. By addressing the problem of privacy in Personal Learning Environments in this paper, we
are focusing on privacy of ordinary and sensitive data in context of digital, social learning. The
emerging research questions are: What kind of personal data is required to support organisation and
management of learning in a Personal Learning Environment? What kind of personal data should be
shared and with whom to support learning achievements and personally successful learning? How can
student’s data privacy be guaranteed in PLEs, if it is to be connected to analytical tools applied for
educational purposes? This paper discusses several issues related to privacy in different types of PLEs
such as: informal Web 2.0 / Social Media PLEs, mobile PLEs, ePortfolio-based PLEs, badges-driven
PLEs, PLEs connected to formal learning process in higher education in the context of self-regulated
learning. This is a first attempt to identify the relationship between privacy and PLEs and between
privacy and students’ learning control. A conceptual model of privacy in PLEs is developed to present
current factors influencing on privacy.

CONTRIBUTIONS
e Research and analysis of data privacy issues in different types of personal learning
environments is conducted.
e A conceptual model is created representing factors for preserving privacy in personal learning
environments.

37 _117. M. Ivanova, Web Services: Features, Technologies and Applications, International
Conference on Information Technologies (InfoTech-2014), 18-19 September, 2014, Varna — St. St.
Constantine and Elena resort, Bulgaria, 156-165, 2014. ISSN: 1314-1023.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&citation_for view=zKbITAMAAAAJ:vV6vV6tmYwMC

Abstract. The continuous development of Internet and World Wide Web is an important factor for
improvement of online communication and transactions among a wide variety of software components.
Web service technology is applied to different applications of social and economic spheres to ensure
effective information access, reuse and exchange. In the paper an overview of technologies and
platforms used for development of web services is performed, as well as several perspective application
areas are discussed.

CONTRIBUTIONS
e An exploration and analysis of technologies and popular platforms for developing web
services is performed, as well as their applications in various fields are summarized.
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r3s I17. M. Ivanova, M. Nakayama, Analysis of a personal learning environment from
multimedia perspective, International Conference on Information Technologies (InfoTech-2014),
18-19 September, 2014, Varna — St. St. Constantine and Elena resort, Bulgaria, 166-173, 2014.
ISSN: 1314-1023.

https://scholar.google.com/citations?view _op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&citation_for view=zKbITAMAAAAJ:9ZIFYXVOiuMC

Abstract. The aim of the paper is to outline the relation between multimedia characteristics and personal
learning. For this purpose, an overview of scientific research about realization of personal learning in
web-based multimedia environments is performed as well as the students’ opinion related to the
personal learning organization in a multimedia environment is gathered. A model presenting the
connection between main multimedia elements and students’ possibilities for organization of a personal
learning is developed.

CONTRIBUTIONS
e An exploration regarding the relationship between characteristics of a multimedia environment
and their use for organizing personalized learning by learners is conducted.
e A conceptual model is proposed, showing the main multimedia elements that have an impact
on organizing personalized learning environments, created on the basis of a study of relevant
scientific production and summarized results from surveyed students.

r39 117. C Holotescu, G Grosseck, M Ivanova, V Cretu, Educational Augmented Reality and
Location-Based Application. Case Study: Microblogging, SMART2013 Social Media in Academia:
Research and Teaching, SMART 2013 Social Media in Academia: Research and Teaching, Bacau,
Romania, 7-9 June, 2013, Conference Proceedings, Medimond - Monduzzi Editore, Bologna, Italy.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=100&pagesize=100&sortby=pubdate&citation_for view=zKbITAMAAAAJ:e5wmG9Sq2KIC

Abstract. The Augmented Reality (AR) and Location-Based Applications (LB) are popular, together
with microblogging, one of the top social media technologies. After a short overview of AR (what is
AR, some features and its impact on society), we focus on the implications of AR in education (the
teaching-learning effect). A special section of the article is a case study on AR and LB extensions of a
microblogging platform and their uses in higher education.

CONTRIBUTION
e An exploration and analysis on the advantages, opportunities and challenges of augmented
reality technology for education is conducted, and tools for creating augmented reality
applications for educational purposes on microblogging platforms are also examined.

r40_117. T. Ivanova, M. Ivanova, Smarter E-Learning Solutions Based on Semantic
Technologies: Analysis and Trends, International Conference on Information Technologies
(InfoTech-2012), 20-21 September, 2012, Varna — St. St. Constantine and Elena resort, Bulgaria,
234-244. ISSN: 1314-1023.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=100&pagesize=100&sortby=pubdate&ecitation _for view=zKbITAMAAAAJ:YOw{2qJgpHMC

Abstract. Enhancement of e-learning systems by using semantic web technologies is one of the main
trends in modern e-learning. In resent years many research projects have been developing to study
ontologies as a tool for giving intelligence to e-learning solutions. The aim of this paper is to explore a
wide range of resent ontology-based e-learning approaches and to analyze the achieved results, showing
the main trends. Discussion about the future progress of educational systems in context of semantic
metadata representation and usage for increasing their quality is provided too.

CONTRIBUTION
e An exploration and analysis regarding the application of semantic technologies in e-learning
systems and various architectures of environments used in education is performed.
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r41_117. M. Ivanova, G. Grosseck, C. Holotescu, Analysis of personal learning networks in
support of teachers presence optimization, PLE Conference, 11-13 July, 2012, Aveiro, Portugal,
PLE Conference Proceedings, 1(1), 135-144, 2012. ISSN: 2182-8229.
https://www.academia.edu/72667632/Proceedings Title The PLE Conference Proceedings
https://scholar.google.com/citations?view _op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart
=100&pagesize=100&sortby=pubdate&citation_for view=zKbITAMAAAAJ:eQOLeE2rZwMC

Abstract. The activities of teachers in social networks have a certain place in their personal
advancement and professional progress. Studying the organization of Personal Learning Networks
(PLN) could support the optimization of teachers’ efficacy and productivity. For this purpose, an
analysis is performed after a literature review and taking into consideration the opinion of the
international educational society including teachers from Primary schools, High schools and
universities. The received data shows very different PLN structures consisting of preferred and favorite
social networking sites, online authoring tools, search engines, software for communication and
collaboration, socially-oriented learning management systems. Most often used and very popular
among teachers are the social networks Facebook and Twitter that are studied in detail in the form of
friends’ number, reasons for adding/excluding someone from friends’ list, frequency and directions for
usage, influence on personal efficacy, impact on teaching practice. All gathered data and performed
analysis result in a created model for social teachers’ presence optimization.

CONTRIBUTIONS
e An exploration of relevant scientific production and a summary of teachers’ opinion on the use
of social networks to form personal networks for learning and sharing knowledge is conducted.
e A model for optimizing the social presence of teachers is created, outlining the possibility of
continuous improvement of personal networks for learning in accordance with changing
personal and learning requirements.

r42 117. M. Ivanova, R. Tsankova, O. Marinov, E-assessment in Technical University of Sofia
according to TeSLA Project, Journal Announcements of Union of Scientists - Sliven, 31(2), 11-16,
2016. ISSN: 1311 2864.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart

=20&pagesize=80&sortby=pubdate&citation for view=zKbITAMAAAAJ:J g51zvAfSwC

Abstract. The aim of this paper is to present the research work for e-assessment processes in blended
learning environment according to the mainframe of an Adaptive trust System for Learning Assessment
(TeSLA). In the focus of TeSLA project is design and development of an adaptable e-assessment system
for different type of educational models and activities combinations. This ambushes purpose has to be
realized in support of diverse online and blended learning environments. In the same time it is trust-
based, providing effective recognition of student’s identity and authorship authentication. The main
characteristics of the educational environment, demanded blended approach between face-to-face and
online assessment activities, are identified. The suitable technological decisions to involve practical
students works and technical projects in e-assessment process are proposed. The possible e-assessment
activities in the context of Moodle learning management system are grouped and implemented
according to the requirements of university curricula and real educational process. The wide number of
possibilities and constraints in the task response format are considered. A model of blended assessment,
showing the offline and online assessment components, is proposed. Pilot process is organized in four
subjects from different scientific areas and educational levels. A close connection with university
educational and social environment is planed.

CONTRIBUTION
e A solution for blended assessment is proposed based on a study of the educational environment,
existing assessment models and activities, and after identifying approaches for face-to-face and
online assessment at the Technical University of Sofia.

r43_117. M. UBanoBa, HTepHET Ha HeLaTa: 3aKOHOBH NMPEAN3BUKATENICTBA B MEXTyHApOJCH
Mara0, [IpaBoTo 1 Ou3HECHT B ChbBpeMeHHOTO 001iecTBo. COOpHUK nokmany, 32-42, 2019. ISSN:
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2603-5073.
https://scholar.google.com/citations?view _op=view_citation&hl=en&user=zKbITAMAAAAJ&cstart
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Abstract. The paper presents a review and analysis concerning the contemporary state of the Internet
of things in the context of the global legal challenges that stay in front of the main participants in the
processes of manufacturing, delivering and utilization of content and services. The key
recommendations regarding the enhancement of existing legislation are summarized. It is outlined the
emerged necessity of new laws development, regulating the society relations in the Internet of things
ecosystem.

CONTRIBUTION
e A study and analysis of the Internet of Things ecosystem is conducted from the perspective of
emerging legal challenges on a global scale, and recommendations are summarized for
improving existing legislation to ensure the protection and security of all participants in this

ecosystem.

44 117. M. Ivanova, M. Minor, Case-based Workflow Modeling in Support of Automation the
Teachers’ Personal and Social Behavior, 4" International Conference on Personal Learning
Environments, The PLE Conference 2013, Learning and Diversity in the Cities of the Future, 10-
12 July 2013, Berlin Melbourne, Logos Verlag, 276-287, 2014. ISBN: 9783832595234,

https://content-select.com/de/portal/media/view/58alc67f-bdc8-49bb-b927-3edeb0dd2d03

Abstract. One part of teachers is very active participant in virtual social space forming Personal
Learning Networks (PLNs) with the aim to receive and share knowledge, taking the role of a tutor or a
learner. Their time and effort could be optimized if they utilize some functions for automation of
important and often repeated activities. The paper explores several possibilities for performance support
of teachers when they use their PLNs. The workflow technology of business informatics is applied to
model activity structures that could be recommended for following by teachers. This could shorten the
distance among learning, effectiveness and time.

CONTRIBUTIONS
e An exploration on the possibilities of automating several regularly recurring activities of
teachers when using their personal learning networks, by applying a design-oriented paradigm
typical of business informatics is conducted.
e Models of structured workflows, based on cases, describing some typical activities of teachers
in personal learning networks, are developed, in order to support them with recommendations
and guidelines, making their teaching more effective.

Published chapter of a book or collective monograph

I'l_II8. C. Kiennert, M. Ivanova, A. Rozeva, J. Garcia-Alfaro, Security and privacy in the TeSLA
architecture, Lecture Notes on Data Engineering and Communications Technologies, vol. 34, 85-
108, 2020. ISSN: 23674512, https://doi.org/10.1007/978-3-030-29326-0 5.

https://www.scopus.com/pages/publications/85083677059

https://www.webofscience.com/wos/woscc/full-record/ WOS:000612678600006
https://link.springer.com/chapter/10.1007/978-3-030-29326-0_5

Abstract. This chapter explores the security and privacy aspects of the TeSLA system from a technical
perspective. It outlines the concepts underlying the security of the TeSLA system in terms of protecting
student data. Security measures in the TeSLA architecture are presented by: (1) using TLS (Transport
Layer Security) to protect communication between components of the architecture; (2) implementing
PKI (Public Key Infrastructure); (3) implementing mutual authentication between all components of
the architecture. An empirical analysis of the security of the TeSLA implementation at the Technical
University of Sofia (TUS) is conducted. The analysis focuses on the e-assessment environment at TUS,

60


https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKblTAMAAAAJ&cstart=100&pagesize=100&sortby=pubdate&citation_for_view=zKblTAMAAAAJ:35N4QoGY0k4C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=zKblTAMAAAAJ&cstart=100&pagesize=100&sortby=pubdate&citation_for_view=zKblTAMAAAAJ:35N4QoGY0k4C
https://www.ceeol.com/search/chapter-detail?id=814914
https://content-select.com/de/portal/media/view/58a1c67f-bdc8-49bb-b927-3edeb0dd2d03
https://link.springer.com/chapter/10.1007/978-3-030-29326-0_5

including Moodle, supplemented by the TeSLA version implemented at TUS for the pilot tests under
the TeSLA project. The criteria, parameters and main assessment tools used for the analysis are aimed
at supporting multi-criteria decision-making and are based on fuzzy set theory and fuzzy logic. Issues
related to learner identity management are examined and security measures are outlined for data
exchange between educational institutions and cloud infrastructure to third parties, such as service
providers.

CONTRIBUTIONS
e An analysis of security issues in the evaluation process is performed and measures are proposed
to improve the security of the TeSLA system architecture.
e An empirical analysis of security in the implementation of TeSLA at the Technical University
of Sofia is performed using fuzzy set theory and fuzzy logic.
e An approach for managing the identity and privacy of learners when using the TeSLA system
is proposed.

I'2_118. M. Ivanova, Science Education in Bulgaria, In: Huang, R., et al. Science Education in
Countries Along the Belt & Road, Lecture Notes in Educational Technology, Springer, Singapore,
349-365, 2022. ISBN: 978-981-16-6954-5, https://doi.org/10.1007/978-981-16-6955-2 21.

https://www.scopus.com/pages/publications/85123403100

https://link.springer.com/chapter/10.1007/978-981-16-6955-2 21

Abstract. The chapter discusses the current state of science education in Bulgaria, taking into
account some factors like: geographical location, population, cultural characteristics,
technological development, economics, educational system, and international collaboration.
The performed exploration shows that the science education in Bulgaria, following the
European educational policy, national priorities and the world best practices, is characterized
with great progress and achievements, challenging issues and well defined future directions,
documented in strategies, policies and standards.

CONTRIBUTIONS
¢ A study and analysis of natural science education in Bulgaria was conducted to outline
what has been achieved, present challenges, and define future directions.

Scientific publications in journals with impact factor (IF on Web of Science) and/or impact rank
(SJR on Scopus) by indicator group 3

31 _I122. M. Ivanova, G. Grosseck, C. Holotescu, Unveiling Insights: A Bibliometric Analysis
of Artificial Intelligence in Teaching, Informatics, 11(1):10, 2024. ISSN: 2227-9709,
https://doi.org/10.3390/informatics11010010.

https://www.scopus.com/pages/publications/85188949348

https://www.webofscience.com/wos/woscc/full-record/ WOS:001192482500001
https://www.mdpi.com/2227-9709/11/1/10
https://www.scimagojr.com/journalsearch.php?g=21100897717 &tip=sidé&clean=0

Abstract. The penetration of intelligent applications in education is rapidly increasing, posing a number
of questions of a different nature to the educational community. This paper is coming to analyze and
outline the influence of artificial intelligence (Al) on teaching practice which is an essential problem
considering its growing utilization and pervasion on a global scale. A bibliometric approach is applied
to outdraw the “big picture” considering gathered bibliographic data from scientific databases Scopus
and Web of Science. Data on relevant publications matching the query “artificial intelligence and
teaching” over the past 5 years have been researched and processed through Biblioshiny in R
environment in order to establish a descriptive structure of the scientific production, to determine the
impact of scientific publications, to trace collaboration patterns and to identify key research areas and
emerging trends. The results point out the growth in scientific production lately that is an indicator of
increased interest in the investigated topic by researchers who mainly work in collaborative teams as
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some of them are from different countries and institutions. The identified key research areas include
techniques used in educational applications, such as artificial intelligence, machine learning, and deep
learning. Additionally, there is a focus on applicable technologies like ChatGPT, learning analytics, and
virtual reality. The research also explores the context of application for these techniques and
technologies in various educational settings, including teaching, higher education, active learning, e-
learning, and online learning. Based on our findings, the trending research topics can be encapsulated
by terms such as ChatGPT, chatbots, Al, generative Al, machine learning, emotion recognition, large
language models, convolutional neural networks, and decision theory. These findings offer valuable
insights into the current landscape of research interests in the field.

CONTRIBUTIONS
e An exploration and analysis on the use of intelligent applications and the impact of artificial
intelligence on the teaching community by applying a bibliometric approach is conducted.
e A summary of the “big picture” is presented by establishing a descriptive structure of scientific
production, determining the impact of scientific publications, tracking collaboration patterns
and identifying key areas of research and emerging trends, after performed bibliometric

analysis.
32 I122. M. Ivanova, T. Petrova, Towards Independent Students’ Activities, Online
Environment and Learning Performance: An Investigation through Synthetic Data and Artificial
Neural Networks, Informatics, 10(2):37, 2023. ISSN: 2227-9709,

https://doi.org/10.3390/informatics10020037.
https://www.scopus.com/pages/publications/85163748807
https://www.webofscience.com/wos/woscc/full-record/ WOS:001017140700001
https://www.mdpi.com/2227-9709/10/2/37
https://www.scimagojr.com/journalsearch.php?q=21100897717 &tip=sid&clean=0

Abstract. This paper presents an approach for predictive analysis of online performance of learners
who have the opportunity to compare online and blended learning as they participate in the learning
process during and after the pandemic situation. The approach is focused on the use of synthetic data
based on original data collected from volunteer learners through a survey. The quality of the obtained
synthetic data is assessed in terms of the accuracy matrix and statistical distribution. The synthetic data
sets are used to create models based on artificial neural networks (ANNs) to predict online learning
performance of learners. The main predictors considered are: the importance of the online environment
for conducting learning activities, the quality of the performed self-study activity, and the effectiveness
of online learning when learning activities are conductes in an online environment. The created ANN
models are characterized with high accuracy for predicting online learning performance of learners.

CONTRIBUTIONS
e Anapproach for secure processing of survey data and preserving their privacy through machine
learning based on synthetically generated datasets is proposed.
e Own survey datasets are prepared, which are used to generate synthetic datasets, and their
quality is assessed based on established metrics.
o Models are created by applying machine learning to predict the online learning performance of
learners based on high-quality synthetic data.

33 I122. V. Terzieva, T. Ivanova, M. Ivanova, S. lichev, E. Djamnazova, 1. Petrov, Intelligent,
Educational Environment: Recent Trends, Modelling and Applications, Applied Sciences,
15(7):3800, 2025. ISSN: 2076-3417, https://doi.org/10.3390/app15073800.

https://www.scopus.com/pages/publications/105002278206

https://www.webofscience.com/wos/woscc/full-record/ WOS:001463705900001
https://www.mdpi.com/2076-3417/15/7/3800
https://www.scimagojr.com/journalsearch.php?q=21100829268&tip=sid&clean=0

Abstract. This paper aims to summarize recent trends in the field of intelligent education and build on
the research findings to propose a conceptual model of an intelligent educational environment (IEE)
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along with possible applications. A bibliometric analysis explores the recent trends to obtain insights
into the current research directions. The concept of an IEE is introduced and correlated to other popular
concepts in the educational field. Relevant user requirements for the IEE are defined and discussed.
They serve as the basis for creating the conceptual model as a UML class diagram. The proposed model
gives an overall picture of the relationships among the essential elements of the IEE and provides
insights into its future development. Two possible applications are outlined: personalized teaching and
learning and the assessment process. Any particular application of the model to build an IEE must
consider all specific user requirements and add relevant details. The proposed conceptual model can be
used to enhance the teaching—learning process and improve learners’ performance.

CONTRIBUTIONS
e An exploration and analysis of the latest scientific achievements in the field of intelligent
educational environments is performed using an applied bibliometric approach.
e A conceptual model of an intelligent educational environment is proposed based on an analysis
of user needs identified through a study of relevant scientific literature and authors experience.
o llustrative practical applications of an intelligent educational environment in personalized
teaching and learning and in the assessment process are developed.

34 1122. V. Terzieva, M. Ivanova, E. Djambazova, S. Ilchev, The Role of Internet of Things
and  Security Aspects in STEM Education, [Information, 16(7): 533, 2025.
https://doi.org/10.3390/info16070533.

https://www.scopus.com/pages/publications/105011659258

https://www.webofscience.com/wos/woscc/full-record/ WOS:001553341000001
https://www.mdpi.com/2078-2489/16/7/533
https://www.scimagojr.com/journalsearch.php?g=2110022311 1 &tip=sid&clean=0

Abstract. In the last decade, Science, Technology, Engineering, and Mathematics (STEM)
education has rapidly evolved and increasingly makes use of innovative technologies. This
paper aims to explore and analyze the research on integrating the Internet of Things (IoT)
within STEM education and outline key aspects and emerging trends. A complete picture of
the recent ten years is gained by gathering bibliometric data from the Scopus and Web of
Science scientific databases. Two search queries combining [oT, STEM education, and security
were submitted to extract relevant publications and obtain insight into the explored area. The
manual content analysis of the study results and publications outlines several key roles of IoT
in implementing STEM educational practices, which are conceptualized to reflect user
viewpoints. Widespread IoT applications in STEM at different educational levels are discussed
and summarized. The special focus on security aspects showed that they are underrepresented,
evidenced by the small number of publications related to IoT in STEM education. The
importance of including topics aimed at designing and implementing secure loT applications
in STEM-oriented curricula and courses is also discussed.

CONTRIBUTIONS

e An exploration, critical analysis and summary of the applications of the Internet of
Things (IoT) and the security aspects of IoT in STEM education, reflected in scientific
publications, is conducted using a bibliometric approach.

e A conceptual model regarding the integration of IoT in STEM education, showing
participants, activities and technological base in different forms of the learning process
is developed.

e A conceptual model for the integration of security aspects of [oT in STEM education
is proposed.
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