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PEUEH3UA

) NO KOHKYPC 3a 3aemaHe Ha akagemuyHa anbxHocT "lMpodecop”
’gﬂfpocbeCMOHanHO Hanpasnexue 5.3 "KoMyHukaumoHHa 1 KOMNIOTbPHA TEXHMKA",

__coav®~ cneunanHocT ,ABToMaTU3UPaHN cucTemm 3a obpaboTka Ha UHopMaLs U

ynpasneHue"
3a kat. KomniotbpHu cuctemu, PKCT, TY - Codus
obsBseH B [1B 6pon 28/02.04.2024 v 3anosen Ha Pektopa Ne: OX-5.3-38 oT 31.05.2024 r.
C kaHauaart gou. A-p nHx. AaenuHa NMnameHoBa AnekcueBa-lMeTposa

PeueH3seHT: npod. A.1.H Ctonyo Aumurtpos Ctonues

1. O6wu nonoxeHus U GuorpadmMyHU AaHHWU.

HAou. A. Anekcuesa-letposa e 3aBbpumna TexHUYECKUA YHUBepcuTeT-Codusi ¢ MarncTbpcka
cteneH no "KomnoTepHu cuctemn” (1999 r.) 1 e sawmtuna QOKTOpcKa cTeneH Ha Tema "AreHT-
BasmpaHo ynpasneHue Ha pecypcu B rpua” npes 2010 r.

Pabotu ot 1999 roa. Ha NOCTOsIHEH TPYAOB A0OroBOP B TexHUYeckn yHusepcutet-Codus Ha
ANBXHOCT acUCTEHT, CT. acucteHT (2003 r.), rn. acucteHT (2007 r.) n ot 2011 r. e goueHT. 3aemana
€ ANBXHOCTU 3aMEeCTHUK-AekaH no yyebHata peviHocT (2015-2017 r.) u 3aMecTHUK-OEKaH no
WHOBaLMOHHUTE K obBpasoBaTenHute npoektn (2013-2015 r.) Ha ®dakynTeta NO KOMMKOTBPHM
CUCTEMU 1 TeXHoNorum B TexHuyeckus yHusepcuteT-Codus.

Nma mHoXecTBO cneunanusaumm no gusaiiH Ha o6pa3oBaHVeTo OT YHusepcuteta B TBEHTE
(XonaHngus), MepcoHaneH codTyepeH npouec (Personal Software Process (PSP)) v PbkoBoacTBo
Ha ekun 3a paspabotka (Leading a Development Team) oT YHusepcuteta KapHern MenbH
(Carnegie Mellon University), Mutcobpr, Merncunsanna, CALLL

2. O6wo onucaHue Ha npeacrtaBeHUTe Mmatepuanu

MNybnukauunTe M MaTepuanuTe Ha KaHAuWpaTkata moraT ga ce o6oOWAT B cnegHarta
Tabnuua:

nonfi;};rlinu Coabpkanue Munumannu | Hannunn
A Hokrop 50 50

B Mownorpadus/10 myGnukauuu B Scopus/WoS 100 205

r [Ty6nukauuu/kHuru/MmoHorpadun 250 508.3

D Llutupanus 100 770

E ITpoekTu/yuebHuuu u ap. 220 458.4

X XopapuyMm JIeKLUU 120 735

3 [Ty6avkauuu B CiucaHus ¢ UMMAKT (akTop/paHr 20 40
O6wo: 860 2766.8

[IpeBuinaBaHe: 321.72%




Mo otaenHuTe rpynu ca npeactaBeHu cneqHuTe No-chLUEeCTBEHU MaTepuanu.

e [lpyna B: 10 Ha Opoil, paBHOCTOWHM Ha MOHOrpacuyeH Tpya ny6nukaumm,
pedepvpann B 6asn gaHHn Scopus n/unu Web of Science Ha Tema ,ABToMaTU3MpaHm
cucTeMn 3a ynpaeneHne Ha y4ebHO cbabpkaHue W oOpasoBaTenHW [OeMHOCTW,
BasupaHun Ha aHann3 Ha oby4yeHuneTo";

e [pyna I 20 6pos HayyHu nybnukauum B pedepupaHn W UHOEKCUMpaHW B
cBeToBHOM3BECTHM Basn (B Scopus n Web of Science) gaHHu ¢ Hay4Ha MHdopMauums n
18 Opoa B HepedepupaHn CrUcaHWs N KOHMEPEHUMN C MeXOyHapo4HO yyacTue u
Hay4HO peueHsnpaHe;

e [pyna [: 77 uMTUpaHWA B Hay4yHW w3gaHus, pedepupaHy W WHAEKCUpaHu B
CBETOBHOM3BECTHM 6a3v faHHU ¢ Hay4YHa MHhopMaLUs;

e [pyna E: yqacTue B 19 6pos Hay4HU NPOEKTA, OT KOUTO 6 — MEXAYHAPOLHN U 2 — KaTo
pPBLKOBOAUTEN, U 4 3aLUUTUNN LOKTOPaHTA B CPOK;

e [pyna 3: 4 6poa Hay4yHu nybnukauum B cnucaHus ¢ umnakT daktop (IF Ha Web of
Science) w/vnu ¢ umnaxT par (SJR Ha Scopus).

3. Obwa xapaKkTepucTUKa Ha Hay4yHou3cnegoBaTenckarta U Hay4yHo-
npunoXxHata AeMHOCT Ha KaHguaaTa

HayuHute nybnukaumm no KoHKypca ca 52, oT KOWTO U3[aHWSA UHAEKCUMPaHU B Scopus w/unu
Web of Science ca 34 - 12 ca pedepupaHn n MHAEKCUpPaHN B Hay4HU n3ganna ¢ IF/SJR, kaTto 2 oT
TAX ca B Q1 n egHa B Q2. Ha mexayHapodHW KOHepeHuun pedepupaHn v WHAEeKCUpaHu B
cBeTOBHOM3BECTHM Ba3mn (B Scopus n Web of Science) ca npeacrasenu 26 ot Tsx. My6Gnukauvute B
HepedepupaHn cCnnucaHWA W KoHMepeHUMW C HayyHo peueH3upaHe ca 18, oT kouto 13 ca B
pedepeHTHUA cnuckk Ha HALWO. CamocrtosTtenHu nybnukauum ca 2, KaTo egHarta oT TAX e
nHaekcmpaHu B Scopus B nsganue ¢ SJR 3a 2023 - 0.191.

B npeacTaBeHuTe HayyHu TPyAOBE, PABHOCTOMHU Ha MOHOrpaduyeH Tpya nybnukaumm ¢ tema
,/ABTOMaTU3MPaHN CMCTEMMN 3a ynpaBneHne Ha y4ebHO cbabpKaHue u obpasoBaTenHu AeiHocTw,
BasvpaHu Ha aHanu3 Ha oby4yeHneTo", e n3cneaBaHo Bb3AENCTBMETO HA aHanm3a Ha oby4YeHneTo,
KOETO C& OTHacA A0 MalIMHHOTO obyyeHwe, 3a ocurypsiBaHe Ha MPOrHO3VWpaHe Ha Hanpegbka u
ycnexa Ha ofy4aemuTe ¢ Lien NocTUrHe ajanTupaxe U Npenopbkn Ha CbABbPKAHWETO Ha Kypca Uu
noToka OT AeNHOCTU B Hero. PaspaboTeHn ca anropuTbM 3a NporHosupaHe Ha obyyeHwneTo Ha
yyeHuuuTe, 6asnpaHn Ha mawunHHo obyveHune 3a 06paboTka M aHanu3 Ha OaHHU U OTKPUMBAHE Ha
3HaHWA NO OTHOLIEHWe Ha OCHOBHWUTE AENHOCTU Ha oby4aemMus M NpenofaBaTtens; anropuTbm 3a
Knacugpukaums Ha obydeHneTo Ha obyd4aemu; codTyepHa apxuTekTypa Ha aBToMaTuaupaHa
cucTtema 3a apganTupaHe v npenopb4BaHe Ha y4ebHO cbabpXKaHue n obpasoBaTenHn OeWHOCTU B
AapeH kypc, 6asvmpaHn Ha aHanua Ha oby4YeHVeTOo; aBTOMaTU3MpaHa cCoTyepHa cucTema 3a Npouec
Ha ABOWHA CnsAna napTHbLOPCKa NpoBepKa B KypcoBe NO MporpaMupaHe v nogxog 3a npouec Ha
AHOHMMU3WPaHe Ha AaHHW B CUCTEMW U CNOAENAHe Ha aHOHMMHUW AaHHWM 3a 06paboTka OT BbHLUHM
WHCTPYMEHTH.

HayyHu nybnukaumm w3BbH XxabunauwoHHWs Tpya moraT Aa ce oBoBWAT B cnegHuTe
HanpasneHus: paspaboTka v BHeApABaHE HA aBTOMATU3MPaHW COTYEPHU cuctemun B obnacrra Ha
TEXHOMOrMYHO noanomMorHatoTo obyyeHue; paspaboTka W BHeApsBaHe Ha aBTOMAaTU3WUPaHW
cucTemun B obnactra Ha KMBepCUrypHocTTa; aBTOMAaTU3MPaHN CUCTEMU C U3MON3BaHe Ha MeToau 1



anroputmun ot N, aBToMaTU3MpaHK CUCTEMK 3a OTKPMBAHE W Pa3no3HaBaHE Ha YOBELLKW eMouun 1
BnokyenH TexHoNoruun.

[ou. A. Anekcuesa MMa yCneLwHO 3aWMTMNN 4 OOKTOPAHTW, OT KOWUTO €4WH € C €4MHCTBEH
pekoBoguten. Mma 9 yvacTms B HauMoOHanHM HayydHw/ ofbpasoBaTenHu npoekta M 6 B
MeXAyHapoaeH Hay4yHW npoekta. PbKOBOAWTEN € Ha 2 HauMOHanHW Hay4HW NpoekTa U Ha 4 B
noakpena Ha SOKTOPaHTW.

4. OueHkKa Ha negarorMyeckarta NoAroToBKa U AeMHOCT Ha KaHauApara

Aou. A. AnekcveBa e npenogasaten ot 1999 roa. B kategpa ,KomnTbpHU cuctemun”. MNpes
nocrnegHuTe TpU roguHW e nposena 735 4vaca nekumn Ha ObnarapckM WM aHrmMWICKW e3uk No
MpoektupaHe n TecTBaHe Ha codTyep, CemaHtudeH yeb, Banupaums wn Bepudwukaums Ha
nporpaMmHu cuctemu n AreHT-6asvpann TEXHONOMUK,

MpeactaBeHn ca 5 y4ebHM nporpamu, Ha KoWTo gou. Anekcuesa e asTop U e paspaboTvna
NEKUMOHHN KypcoBe no gucuunnuHata: CemawTvueH ye®, Banupgauvs u Bepudukaums Ha
nporpamMHu cuctemu, lMpoekTupaHe W TecTBaHe Ha codtyep, AreHT-6asupaHn TexHormorum u
CUCTEMHO MHXEHEPCTBO.

[ou. Anekcuesa MMa 4 ycnewuHo 3aluTUNu AOKTOpaHTa U e y4acTeana B 6 MexayHapoaHu
Hay4yHW NpoekTn, 9 HauuoHanmHM W 4 npoekTa B MNOAKPena Ha AOKTopaHTh. B momeHTa e
PBKOBOAMTEN Ha 2 HaumoHanHu HaydHwu npoekta BG-RRP-2.004-0005-C03-3.4.13 ,MHoBaTuBHa
BuomeTpuyHa MOHUTOPWHIOBA CUCTEMA 33 U3MEpPBAaHEe U CrefeHe Ha eMOLIMOHANHO CbCTOAHUE Npu
yosek' n KI1-06-H57/4 W3cnegsaHe W nNpunoXeHne Ha anropuTtMy 3a MaWWHHO OoBy4veHwe npu
aHanus n paspaboTka Ha BUCOKO curypeH codptyep” no ®HW.

Oou. AnekcueBa e ydvactBana B MoOBwWnHocT no Epasbm+ M u3HacAHe Ha nekuum e
YyXKOECTPAHHU YHUBEPCUTETH, KaTO: TEXHOMOTMYEH MHCTUTYT Ha M3TouyHa MakegoHus u Tpakus,
Kaeana, Mspums; University of Genova, NeHosa, WUtanus; ®akynteT no ob6pasoBaHne, NKOHOMUKa W
TexHonornn, YHuBepcuteT Ha [paHapga, Ceyta, WcnaHna, TexHonorudeH WHCTMTYT Ha WM3TouHa
MakenoHusa n Tpakusa, Kasana, Mspums.

5. OCHOBHW Hay4YHW U HAYYHO-NPUINOXHA NPUHOCH
MpuHocuTe moraTt ga 6vaat obobuieHn kakTo cnegea

HayyHu npyHocH:

1. MNpepnoxeHn ca ABa anroputbma 3a NPOrHo3upaHe Ha obydYeHneTo Ha y4awm, 6asvpanHu
Ha MalWHHO oby4YeHre 1 aHanu3 Ha OaHHW NO OTHOLUEHWEe Ha OCHOBHWTE AeWHOCTW Ha obyyaemus
W npenopgaeaTens, BKMOYBAWM MeToauTe cnyyaiHa ropa, Naive Bayes, k-6nusku cbcegm,
NOrUCTUYHA pPerpecus N MalnHW C OMOPHU BEKTOPMW, KAaKTO U MeTo4a Ha ocpeaHeHUs nepLenTpoH.

2. Knacuduvymparn ca v 1 ca geduHupaHn OCHOBHUTE W3WUCKBAHWA 3a MpoeKkTupaHe u
pa3paboTBaHe Ha aBTOMaTU3MpaHa cUCTeMa 3a NogabpxaHe Ha y4ebHu nnatdopmu, 6asupaHn Ha
urpn, ¢ uen nopobpsBaHe Ha KayecTBOTO Ha obydyeHue ype3 nb3en urpn U Apyrn Urposu
aKTUBHOCTHW.

3. MNMpegnoxeH e MeTamo4en 3a WHTerpupaHe Ha WHOBATMBHM W HOBW QOPMM  Ha
MHDOPMALMOHHUTE U KOMYHUKALUMOHHKM TexHonorun (UKT) B y4yebHus npouec, KouTo nossonssa
noBuKLABaHe Ha YyCBOABAHETO Ha y4ebHuA matepuan u ycnexa Ha oby4yaemure.

4. MNpeanoxeHa e TaKCOHOMUA Ha AaHHUTE 3a obOy4aemuTe, KOATO Aa nognomara cboupaHeTo
W aHanu3npaHeTo Ha AaHHW W OeMHOCTM Ha obyvaemuTe, 3a A4a OCUrypu MPOrHO3HM nokasaTenu v
Aa NoBULWK eheKTUBHOCTTa Ha 0By4YeHneTo.



5. MNpepnoxeH e MeToA 3a MHTEerpauma Ha obpasoBaTenHn AaHHN C Uen eheKTUBEH aHanu3
Ha oby4eHneTo, KOMTO BKMOYBA ABE OCHOBHMW ha3n: npeasaputenHa obpaboTka Ha gaHHUTE C TpU
onepauum (NOYMCTBAHE Ha OAHHWTE, aHOHUMWU3MPAHE Ha OaHHUTE W KOAWpaHe Ha AaHHUTE) U
obefuHABaHe Ha faHHWTE C ABe OCHOBHM onepauun (onpejensHe Ha napameTpyu W pasfivyHu
noaxogw).

6. MNpepnoxeH e mofen 3a TpaHcopMaLUmst KbM LeHTpanusaums Ha UMhpoBKU AaHHKW, KOWTO
No3BONABA CbXPaHEHUETO Ha MH(OPMALUMOHHK Macuem B 06O XpaHUnUwe, ¢ Uen ynecHABaHeTo
Ha KopenaunAaTa Mexay pasnndyHn MHd)OpMaLWIOHHVI obektn B NCTOPWUYECKK NNaH 1 yBenn4aBaHeETO
Ha NoTeHuuana 3a B3eMaHe Ha MHDOPMUPAHN peLleHns OT rnobanHUTe N HauMOHanHUTE OpraHu.

7. MNpegnoxeHa e oHTONoOrMa B 0OMacTTa Ha CUrypHOCTTA Ha [AaHHWTE 3a NPUNOXeHue B
pasnuYHM KOHTEKCTW, BKMKOYBalLla KaTeropun atakum (cucteMHu un yeb-6asmpanu), enemeHTn oT
AaHHW, MEpPKU 3a CUrypHOCT (NpeBeHUMs U OTKPUBAHE) W Uen u, CBbpP3aHW CbC CUrypHOCTTa Ha
LAaHHUTE.

8. MNpeanoxeHn ca HOBU MOAENW Ha UrpoBK cTunoee, H6asvpaHu Ha TEopUsATa Ha ONUTHOTO
y4yeHe Ha KonB, noaxogAawm 3a obpasoBaTenHn BUAEOUTPU.

Hay4Ho-npunoXxHW NpUHOCK

1. NpepnoxeHa e cohTyepHa apxUTeKTypa Ha aBToMaTusvpaHa cUcTema 3a ajantvpaHe u
npenopv4YBaHe Ha y4ebHO CcbabpKaHue n obpasoBaTenHn AeWHOCTW, KOATO npeanara CemMaHTU4HK
Npenopbky, TbpceHe M NodobHW pecypcyu Ha MWKPO U Makpo HWMBO, C LEN CTPYKTYPUpaHeTo W
CbXPaHEHMETO Ha OaHHW OT XEeTEepPOreHHW W3TOMHMUM W UAEHTMdUUMPAHETO Ha MoAenn 4pes3
aHanu3 Ha NoBeAeHNeTo Ha obyvaemuTe.

2. MNpepnoxeHn ca apxXUTEKTYpU Ha aBTOMaTU3MpPaHW CUCTEMM 3a NAPTHbOPCKA MpoBepKa u
3a aBTOMaTM3NpaHa OLEHKa Ha Ko M AOMALUHW 3a4aHWnA, N3NON3Banku KOHTENHEPU 3a M30NNPaHO
N3NBNHEHWE Ha NPOLECU N BUPTYaNHN MaLLWHW,

3. MpepnoxeHn ca MeTOAM 3a CbxpaHABaHeTo N obpaboTBaHeTO Ha NuYHaTa nHopMauma B
enekTpoHHUTE cuctemn 3a obydenue: (1) meton 3a obpaboTka Ha AaHHW C ABa noAnpoueca
(Npouec Ha aHOHUMW3UPaHe Ha AaHHW W CNoAdensHe Ha aHOHUMHW OaHHK 32 06paboTka OT BbHLUHK
WHCTPYMEHTN) W (2) meTon 3a cbbupaHe (ynaesHe, CbXpaHsABaHe WM NOAABbPXKAHE) Ha NUYHa
NHdOpMaUusa ¢ Len 3a aHanu3, OT4ET 1 CTaTUCTKKA.

4. MpepnoxeHa e ekcnepuMeHTanHa pamka 3a oueHka Ha BnmaHueTo Ha UKT sbpxy y4ebHua
npoLuec u e aeduHMpaHa METOA0NOMMS 3a OLEHKa Ha HUBOTO Ha NosHaeaHe u nanonssaxe Ha UKT.

5. MpepnoxeH e noaxoa 1 coTyepHa apxXUTEKTypa 3a CEMaHTUYHA NpenopbKa Ha pasnuyHun
BMOoBe y4ebHW pecypcy Ype3 OHTOMOrMA Ha MOHATUATA W BPL3KATE MexXay TAX B npeameTtHara
obnact M 4pes M3NON3BaAHETO Ha y4ebHM W WrpoBWM aHanNU3W Ha ronemMn Macueu OT AaHHW,
reHepyMpaHn OT CbBPEMEHHW NNAaTOPMK 3a enNeKTPOHHO oby4eHne n obpasoBaTenHn Urpn unu ot
coumanHuTe Mpexu.

6. MNpegnoxeHa e apxuTeKkTypa Ha CUCTeMa 3a reHepupaHe Ha naponu B peanHo Bpeme,
BasnpaHn Ha AMHAMUYHWU XELU-BEPUTK C NPOMEHNUBA AbMKUHA U reHepupaHe Ha Merkle-root xeww-
CTOMHOCT 33 [ABOWYHO ABPBO OT TpaH3aKuwuW, Ype3 M3NOoN3BaHeTO Ha YeTUpW pasnu4HK rpynu oT
N3YNCNEHNA C Pa3NUYHK XeL-OYHKLMN.

7. PaspaboTeHu ca v ca OLeHeHW NpoLecH Ha aBTOMAaTM3aUNsa Ha U3rpaXaaHeTo Ha cpefa 3a
curypHa paspaboTtka Ha codpTyep, BKNKYBAWM MOAENMPaHe Ha 3annaxv, NPakTUKK 3a 3aluTeHo
KogupaHe W CbOTBETCTBUE C HOPMATUBHWUTE W3NCKBAHWA W WHTErpupaHe Ha CurypHocTTa B
KU3HEHWA LMKBN Ha paspaboTeaHe Ha codTyep (SSDLC).

8. MNpeanoxeH v BanWauMpaH e mMogen 3a NPOorHo3upaHe Ha W3HOCBaHe 4pe3 aHanu3 Ha
CEH30PHW AaHHW, Bb3 OCHOBA Ha anropuTMu 3a MaWWHHO U AbN60KO obyyeHune.

9. PaspaboTeHn 1 oLeHeHN ca MHOBATUBHM MOAENN 3a pa3no3HaBaHe Ha YoBeLLKa aKTUBHOCT
Yypes: ONTMMU3MPAHE Ha apXUTEeKTypaTa Ha eqHOU3MEPHM KOHBOMOLMOHHA HeBpoHHa mpexa (CNN),
W3NON3BaNKM rEeHETUYHW anropuTMy, €eBONUMOHHO 60asvpaH nogxod 3a OonTUMU3MpaHe Ha
apxutekTypata Ha egHomamepHun CNN u ontumuanpaHa upe3 obyvaBaHe C akcenepomeTpuqHu
AaHHW.



10. MpeanoxeHn M OUEHEeHW ca ABa MoAena 3a NPOrHo3vMpaHe Ha 3aMbPCABaAHETO Ha
Bb34yxa C nomowta Ha AbnOOKM HEBPOHHU Mpexu 4pes: (1) modyneH noaxod 3a eMOUMOHanHo
BHMMaHMe ¢ NOAMOAYN 32 BHUMAHWE M EMOLMOHAanNHUAT NOAMOAYN, WHTErpupall ce BbB Be4e
06y4eHN KOHBOMIOLIMOHHN HEBPOHHU MPEXU 1 (2) NPOCTpaHCTBEHO-BpEMEB Moaen, 6asupaH Ha 2D
KOHBOMIOUMOHHA HEBPOHHA MpEXa 1 MpeXa C AbIra KpaTkocpoYHa namMer.

11. MpegnoxeHn wn paspaboTeHn ca MoAenu Ha MynTUMoAanHa areHT-6asupaHa
cucCTEMA 3a U3BNUYaHEe Ha emMoLMK C U3non3saHe Ha BepBanHy, BU3yanHu 1 U3NONOTrUYHN AaHHW,
KOWTO fja NoBMLLIAT TOMHOCTTA NPW OTKPUBAHETO Ha AENPECUBHU CLCTOSAHUS.

MpwunoxHW NpuHocK

1. MNpoektnpaHa n paspaboTeHa e aBTOMaTusMpaHa codTyepHa CUCTEMa 33 B3aUMHO
OLEeHABaHe W peleH3npaHe, KOATO Ce W3Non3Ba 3a CMMyNvMpaHe Ha npouecwuTe Ha aHanu3 u
nporHosnpaxe B y4ebHa cpeaa.

2. PaspaboTteHa e aBTOMaTU3NpaHa codpTyepHa cuctema, 6asumpana Ha REST knneHT-cbpBLpR
NPUNoOXeHWe 3a reHepupaHe, YynpaeneHWe W ChnoAensHe Ha nekuwn B ayauodopmar u
M3NON3BAHETO HA CUHTEe3MpPaHM ayauonekunn, ¢ Len yckopasaHe Ha oOy4eHneTo n pasHoobpasHo
Bb3NpuemMaHe oT NMCMEHWTE NeKUMN B pasnnyHa hopma Ha ayavopen.

3. PaspaboTteHa n BHeapeHa cuctema 3a ynpaeneHue Ha obyveHuneTo, Hasnpana Ha Moodle,
3a 0B6y4yeHune no uMdpoBa eNneKTPoHUKa.

4. PaspaboTeH e noAxo4 3a aHanua3 Ha CUrypHocTTa Ha cucTemarta OT NNbrMHW Ha
WordPress, BknioyBallo aHanu3 Ha koda, TecTBaHe C pasnU4YHW BUMAOBE 3annaxu, NpoBepka Ha
AaHHWUTE, KOUTO Te CbBumparT, 1 OUeHKa Ha TEeXHUTE CUMHK U cnabu cTpaHu.

5. PaspaboTeHn ca npoToTUNU Ha aBToMaT3MpaHu cuctemu Ha Gasata Ha anropuTbma Ha
Dijkstra 3a TbpceHe W HamMupaHe Ha CEeMaHTWUYHO OMWCaHW YCNyrn U 3a ONTUMU3MPAHETO Ha
ABWXEHNETO N0 NbTHaTa MHPACTPYKTYpa.

6. PaspaboTeHn M BHefgpeHW ca aBTOMATW3WPaHW CUCTEMW 33 ynpaBfeHve Ha AaHHW 3a
BOAHW €KOCUCTEMHM YCNYrn Ype3 N3BNUYaHe U CbXpaHABaHe Ha AaHHW, CBbP3aHu C nonasarenure
n notpebutennTe Ha BOAHM EKOCUCTEMHW YCNyrn W KapTorpadwupaHe Ha TepuTOpuarnHoTo
pasnpefeneHne W XapakTepUCTUKWTE Ha CaHWTapHO-OXpaHUTeNHWTe 30HW B bBbnrapus upes
VHTErpupaHe W MNpoekTUpaHe Ha MPOCTPaHCTBEHW AAHHW 33 CaHWUTAPHO-OXPaHWUTENHUTE 30HU W
Gasata faHHu 3a ropuTte B Bvnrapua B xpanunuie.

7. BHegpsBaHe Ha TpW NUMNOTHW NPOEKTa 3a MOHWUTOPWMHI Ha HabnioaeHueTo Ha 3emATa,
dokycupaHn BbpXy NOAXOAa 3a YNpaBfeHue Ha MoNuTMKata W WHTErpupaHeTo Ha [AaHHW OT
Pa3NUYHN N3TOHHULM 32 aHanM3 1 B3EMaHe Ha peLleHus.

6. 3HauyMMOCT Ha NPUHOCUTE 3a HayKaTa U NpakTUKaTa

KaTo usano nicneasaHuATa Ha kaHanMaaTa ca B HOBW U MOAEpHW 06nacTv n umat nHoBaTuBeEH
xapaktep. CBnAeTencTBO 3a MHTEpeca Ca UMTUPaHWATa, a MMEHHO npenctaBeHwn ca 77 6pos
LUMTUPaHWA CaMo B HaY4YHU U3[aHUA, pedepupaHn n MHAEKCMPaHN B CBETOBHOM3BECTHW §a3un AaHHU
C Hay4Ha MHopmauma, HO No cnpaska B Scopus gou. Anekcnesa uma 103 umtnpaHmsa, a B Google
Scholar — 309. Mo nokasaTtenu 12 nybnukauuun ca B Hay4HW usganus ¢ IF unu ¢ SJR, kato 2 ot Tax
caB Q1, aegra B Q2. KangupaTtkata uma Xupw caktop H =5 B Scopus n H = 9 B Google Scholar.

[ou. Anekcuesa e pegaktop Ha ACM cbopHuka ¢ goknagm ot 9-ta bankaHcka koHepeHuns

no uHcopmaThKa. Y4acTBa KaTo peLeH3eHT Ha HayyHn nyBnukauum B CMCaHWA U KOHEepeHLuK,
BKITHOYUTENHO U B cnucaxu c IF.

7. KpuTU4HM Benexkn u npenopbLKu

MpenopbyBam kaHaugaTkaTa Aa HACOYM M3cnegoBaTernckarta Ccu AeVHOCT KbM 3HaYMMu W
dyHAaMeHTanH® NPobnemMn Ha KOMMNITBLPHUTE HAyKW.



8. JlMyHM BnevyaTneHus U CTAHOBULLE HA pPeLleH3eHTa

MNosHaeam kaHaupaTkata gou. AnekcueBa-lNeTpoBa. Buna e cTyaeHTka B Mosi Kypc no.
CuHTes 1 aHanus Ha anroputmu . C Haii-0o6py BneYaTneHUa OT HEWHWUTE YMEHWS U MOAXOAN B
HayyHaTa pAenHocT. BreuyatneH CcbM OT nNpPohecuoHanHoTO W pasBuTWE, OT HeWHaTa
npenoAaBaTencka, opraHusauvoHHa v agmMuHUCcTpaTuBHa gewHocT. Crnopea MeH TA € uarpaged
npenogasaTen u Hay4yeH paboTHUK.

3akKnwyeHuUue

Ot npepcTaBeHUTEe AOKYMEHTU U FOPEU3NOXKEHNA aHaNU3 Ha TPYAOBETE HA KaHAuZaTkaTta e
BMOHO, Y& B TAX UMa AOCTaTbYHO HaYYHU W HAYYHO-NMPUINOXHWM NPUHOCKU, HeobxoauMK 3a 3aemaHe
Ha akagemuyHaTta AnbxHocT [podrecop” no Hactoawma KoHkypc. OcBeH ToBa, AOL. O-P WHX.
ApenuHa [lnameHoBa AnekcueBa-lleTpoBa umMa MHOro akTUBHa nNegarorvyecka,
aAMUHUCTPATUBHO - pEKOBOAHA W 0bLecTBeHO-akageMUiHa OeRHOCT.

Kato umam npea BuMA aHanu3a Ha npeacTaBeHUTE HAayYHW TpPyAoBe, HayvyHO-
n3cnepoBarenckaTta v npenoaaBaTericka AeWHOCT Ha KaHAuAaTKata, KOMTO MNOKpUBaT W
HaaXBBbPNAT 3HAYWTENHO MWHMMaNHWTE W3UCKBAHMA 3a 3aeMaHe Ha akageMmuuyHarta
AnbxHocT ,lpodecop”, cbrnacHo 3PAC Ha P Bunrapus, u lMpaBunHuk 3a 3aemaHe Ha
akageMu4HuTe gnbxHocTu B TY — Codms, yGeaeHo cuutamM 3a ocCHOBaTeNHO Aa nNpeAanoxa Ha
yBaxaeMoTo Xypu, Aou. A-p uHx. AgenuHa lNnameHoBa AnekcueBa-lleTpoBa pa 3aeme
akagemMuyHata anwvxHoct ,[MPO®ECOP" B [lpochecuoHanHo HanpasneHue 5.3.
»KOMYHMKaLMOHHA M KOMNIOTbpPHA TeXHUKA", cneunanHocT ,ABTOMaTU3UpPaHU CUCTEMU 3a
ob6paboTka Ha UHpOpMaUKusa U ynpaBneHue".

fata : 15.08.2024, Codus PeueH3eHT:

Inpoc.a.7.H. Ctonyo Cronues/
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1. Overall characterization and biography information.

Assoc. Prof. A. Aleksieva-Petrova is graduated from Technical University-Sofia with a master's
degree in "Computer Systems" (1999) and defended her PhD degree on the topic "Agent-based

management of resources in the grid" in 2010.

She has been working since 1999 on a permanent employment contract at the Technical
University-Sofia as an assistant, senior assistant (2003), head assistant professor (2007) and since
2011, associate professor. She holds the positions of Vice-dean for Learning activity (2015-2017)
and Vice-dean for Innovation and Educational Projects (2013-2015) at the Faculty of Computer

Systems and Technologies at the Technical University of Sofia.

She has multiple specializations in Instructional Design from the University of Twente
(Netherlands), Personal Software Process (PSP) and Leading a Development Team from Carnegie

Mellon University, Pittsburgh, Pennsylvania, USA.

2. General description of the presented materials

The applicant 's publications and materials can be summarized in the following table:

Indicator Contents Minimum Available
group

A PhD 50 50

B Monograph/10 publications in Scopus/WoS 100 205

r Publications/books/monographs 250 508.3

A Cite 100 770

E Projects/textbooks, etc. 220 458.4
X Chorarium lectures 120 2]

3 Publications to write-offs with impact factor/ranking 20 40
Total: 860 2766.8

Percentage of indicators exceeded: 321.72%

The following more presented materials are presented by individual groups:

e Group B: 10 publications, equivalent to a monographic work, refereed in Scopus and/or
Web of Science databases on the topic "Automated systems for management of

learning content and activities based on learning analytics";



e Group I 20 scientific publications in refereed and indexed in world-renowned
databases (in Scopus and Web of Science) with scientific information and 18 in non-
refereed journals and conferences with international participation and scientific peer
review,

o Group [: 77 citations in scientific journals refereed and indexed in world-renowned
databases with scientific information;

e Group E: participation in 19 scientific projects, 6 of which - international and 2 - as a
supervisor, and 4 PhD students defended on time;

e Group 3: 4 scientific publications in journals with impact factor (IF of Web of Science)
and/or with impact rank (SJR of Scopus).

3. General characteristics of the candidate's research and applied scientific
activities

The scientific publications of the competition are 52, of which 34 are indexed in Scopus and/or
Web of Science - 12 are refereed and indexed in scientific journals with IF/SJR, 2 of them in Q1 and
one in Q2. 26 of them were presented at international conferences refereed and indexed in world-
renowned databases (in Scopus and Web of Science). Publications in non-refereed peer-reviewed
journals and conferences are 18, of which 13 are in the NACID reference list. There are 2 stand-
alone publications, one of which is indexed in Scopus in an edition with SJR for 2023 - 0.191.

In the presented research work, equivalent to a monograph publication with the topic
"Automated Learning Content and Learning Activity Management Systems Based on Learning
Analytics", the impact of learning analytics, which refers to machine learning, is investigated to
provide prediction of learners' progress and success in order to achieve adaptation and
recommendations of the course content or the flow of activities in it. Developed a machine learning-
based student learning prediction algorithm for data processing and analysis and knowledge
discovery regarding learner and instructor core activities; a learner learning classification algorithm;
a software architecture of an automated system for adapting and recommending learning content
and learning activities in a course based on learning analytics; an automated software system for a
double-blind peer review process in programming courses and approaches.

Scientific publications outside of the habilitation work can be summarized in the following
areas: development and implementation of automated software systems in the field of technology-
enhanced learning; development and implementation of automated systems in the field of
cybersecurity; automated systems using methods and algorithms from Al; automated systems for
detection and recognition of human emotions and blockchain technologies.

Assoc. Prof. A. Aleksieva has successfully defended 4 PhD students, one of whom has a
single supervisor. She has participated in 9 national scientific/educational projects and 6
international scientific projects. She is the leader of 2 national scientific projects and 4 projects
supporting PhD students.

4. Evaluation of the candidate's pedagogical training and activities

Assoc. Prof. A. Aleksieva has been a lecturer since 1999 in the Department of Computer
Systems. During the last three years she has given 735 hours of lectures in Bulgarian and English
on Software Design and Testing, Semantic Web, Validation and Verification of Programming
Systems and Agent-Based Technologies. There are 5 curricula presented by her: Semantic Web,
Validation and Verification of Software Systems, Software Design and Testing, Agent-Based
Technologies and Systems Engineering.



Assoc. Prof. A. Aleksieva has successfully defended 4 PhD students and has participated in 6
international research projects, 9 national and 4 projects in support of PhD students. Currently she is
the project leader of 2 national research projects BG-RRP-2.004-0005-C03-3.4.13 "Innovative
biometric monitoring system for measuring and monitoring emotional state in humans" and KP-06-
H57/4 "Research and application of machine learning algorithms in analysis and development of
highly secure software" under Bulgarian Research Fund.

Assoc. Prof. A. Aleksieva has participated in Erasmus+ mobility and giving lectures at foreign
universities, such as: Technological Institute of Eastern Macedonia and Thrace, Kavala, Greece;
University of Genova, Genoa, Italy; Faculty of Education, Economics and Technology, University of
Granada, Ceuta, Spain; Technological Institute of Eastern Macedonia and Thrace, Kavala, Greece.

5. Main scientific and applied contributions
The contributions can be summarised as follows

Scientific contributions:

1. Two algorithms are proposed for predicting learner learning based on machine learning and
data analysis on the main activities of the learner and teacher, including random forest, Naive
Bayes, k-nearest neighbors, logistic regression, and support machine methods vectors as well as
the averaged perceptron method.

2. The basic requirements for the design and development of an automated system for
maintaining educational platforms based on games are classified and defined in order to improve
the quality of learning through puzzle games and other game activities.

3. A meta-model is proposed for the integration of innovative and new forms of information and
communication technologies (ICT) in the learning process, which allows increasing the assimilation
of the learning material and the success of learners.

4. A learner data taxonomy is proposed to support the collection and analysis of learner data
and activities to provide predictive metrics and increase learning effectiveness.

5. A method of educational data integration for the purpose of effective learning analysis is
proposed, which includes two main phases: data pre-processing with three operations (data
cleaning, data anonymization and data coding) and data merging with two main operations (setting
parameters and different approaches).

6. A model for transformation towards centralization of digital data is proposed, which allows
the storage of information arrays in a common repository, with the aim of facilitating the correlation
between different information objects in a historical plan and increasing the potential for making
informed decisions by global and national authorities.

7. A data security ontology is proposed for application in various contexts, including attack
categories (system and web-based), data elements, security measures (prevention and detection),
and data security objectives.

8. New models of play styles based on Kolb's experiential learning theory suitable for
educational video games are proposed.

Scientific and applied contributions

1. A software architecture of an automated system for adapting and recommending learning
content and educational activities is proposed, which offers semantic recommendations, search and



similar resources at the micro and macro level, with the aim of structuring and storing data from
heterogeneous sources and identifying patterns through analysis of learner behavior.

2. Architectures of automated systems for peer review and for automated code evaluation and
homework are proposed using process isolation containers and virtual machines.

3. Methods for the storage and processing of personal information in electronic learning
systems are proposed: (1) data processing method with two sub-processes (data anonymization
process and sharing anonymized data for processing by external tools) and (2) a method of
collecting (capturing, storing and maintaining) personal information for the purpose of analysis,
reporting and statistics.

4. An experimental framework for assessing the impact of ICT on the learning process is
proposed and a methodology for assessing the level of knowledge and use of ICT is defined.

5. An approach and software architecture is proposed for the semantic recommendation of
different types of learning resources through an ontology of concepts and the relationships between
them in the subject area and through the use of learning and game analyzes of large data sets
generated by modern e-learning platforms and educational games or from social networks.

6. A system architecture is proposed for real-time password generation based on dynamic
variable-length hash chains and Merkle-root hash value generation for a binary transaction tree by
using four different groups of different hash computations -functions.

7. Developed and evaluated automation processes for building a secure software
development environment, including threat modeling, secure coding practices and regulatory
compliance, and integrating security into the software development lifecycle (SSDLC).

8. A wear prediction model based on machine and deep learning algorithms is proposed and
validated through sensor data analysis.

9. Innovative models for human activity recognition have been developed and evaluated by:
optimizing the architecture of a one-dimensional convolutional neural network (CNN) using genetic
algorithms; an evolution-based approach to architecture optimization of one-dimensional CNNs and
optimized by training with accelerometric data.

10. Two models for air pollution prediction using deep neural networks are proposed and
evaluated by: (1) a modular approach for emotional attention with an attention sub-module and the
emotional sub-module integrating into already trained convolutional neural networks and (2) a
spatiotemporal model based on a 2D convolutional neural network and a long short-term memory
network.

11. Models of a multimodal agent-based emotion extraction system using verbal, visual, and
physiological data are proposed and developed to increase accuracy in detecting depressive states.

Applied Contributions

1. An automated software system for peer assessment and review was designed and
developed, which is used to simulate the analysis and forecasting processes in a learning
environment.

2. An automated software system based on a REST client-server application was developed
for generating, managing and sharing lectures in audio format and using synthesized audio lectures,
with the aim of accelerating learning and diverse perception from written lectures in different form of
audio speech.

3. Developed and implemented a Moodle-based learning management system for digital
electronics training.

4. An approach has been developed to analyze the security of the WordPress plugin system,
including code analysis, testing with different types of threats, checking the data they collect, and
evaluating their strengths and weaknesses.

5. Prototypes of automated systems based on Dijkstra's algorithm have been developed for
searching and finding semantically described services and for the optimization of traffic on the road
infrastructure.

6. Automated data management systems for water ecosystem services have been
developed and implemented by retrieving and storing data related to the users and users of water
ecosystem services and mapping the territorial distribution and characteristics of sanitary protection
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zones in Bulgaria by integrating and designing spatial data on sanitary protection zones and the
database on forests in Bulgaria in a repository.
7. Implementation of three Earth observation monitoring pilot projects focused on policy

management approach and integration of data from different sources for analysis and decision
making.

6. Significance of contributions to science and practice

In general, the applicant's research is in new and modern areas and is innovative in nature.
Evidence of the interest is the citations, namely, 77 citations are presented only in scientific
publications, referenced and indexed in world-famous databases with scientific information, but
according to a reference in Scopus, Assoc. prof. Aleksieva has 103 citations, and in Google Scholar
- 309. According to indicators 12 publications are in scientific journals with IF or with SJR, with 2 of
them in Q1 and one in Q2. The applicant has a Hirsch factor H = 5 in Scopus and H = 9 in Google
Scholar.

She is the editor of the ACM Proceedings of the 9th Balkan Informatics Conference and
participates as a reviewer of scientific publications in journals and conferences, including IF journals.

7. Critical notes and recommendations

| recommend the applicant to focus her research on significant and fundamental problems of
computer science.

8. Personal impressions and opinion of the reviewer

| know the applicant Assoc. Prof. Aleksieva-Petrova. She was a student in my course on
Synthesis and analysis of algorithms. | have the best impressions of her skills and approaches in
scientific activity. | am impressed by her professional development, her teaching, organizational and
administrative activities. In my opinion, she is a well-rounded teacher and researcher.

Conclusion

From the presented documents and the above analysis of the applicant's works, it is clear
that they contain sufficient scientific and scientific-applied contributions, necessary for awarding the
academic position of "Professor” under the current competition. In addition, Assoc. Prof. Ph.D. Eng.
Adelina Plamenova Aleksieva-Petrova has a very active pedagogical, administrative - managerial
and social-academic activity.

Based on the analysis of the presented scientific works, the applicant's research and
teaching activities, which cover and significantly exceed the minimum requirements for awarding the
academic position "Professor”, according to the State Law of the Republic of Bulgaria, and the
Regulations for academic positions in TU - Sofia, | am convinced that it is reasonable to propose to
the esteemed jury, Assoc. Prof. Dr. Eng. Adelina Plamenova Aleksieva-Petrova for the academic
position "PROFESSOR" in Professional field 5.3. "Communication and computer technology",
subject "Automated processing systems of information and management".

15.08.2024, Sofia Reviewer:
| Prof. Stoicho Stoichev, PhD, DrSc/
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_Coand pocbecuoHanHo Hanpaenexue 5.3 "KoMyHUKaLMOHHa U KOMMIOTLPHA TEXHUKA",
cneuunanHocT ,ABTOMaTU3UPaHN cucTeMn 3a obpaboTka Ha MHopmaums 1
ynpasneHue", 3a kat. KomnotbpHu cuctemun, ®KCT, TY - Cochus
obnaseH B [1B 6poii 28/02.04.2024 v 3anosef Ha Pektopa Ne: OX-5.3-38 ot 31.05.2024 r.
C kKaHaupaT gou. Ag-p uex. flanmena Benesa MuHkoBcka

PeueH3seHT : npodp. A.1.H Ctonyo Aumutpos CtoiueB

1. OBwu nonoxeHua u GuorpapruyHU AaHHK.

Oou. A-p wHx. [danvena Beneea MwuHkoBcKka 3aBbpluBa cpegHOTO cu obpasoBaHve B
Codouiticka maTemaTnyecka rumHasus ,Mancuin Xunengapcku' npes 1985 r. ¢ oTnuyeH ycnex. Mpes
1992 r. gou. MwuHkoBcka 3aBbplBa BucCWETO cu obpasosaHve B TY — Codwms, m npugobuea
obpasoBaTenHo-kBanMdUKaLMoHHa CTENEH ,MarncTbp - UHXEHeP  No M3uncnutenHa TexHuka Kbm
®akyntet KomniotepHu Cuctemu n Ynpasnenue. 3awutaBa gunnomHarta cv pabota ¢ OTNUYeH
ycnex. MNapanenHo ¢ obyyeHneTo cu, kaHAupaTkata 3anoysa paboTta npe3 1985 r. B LleHTsp no
NHdbopmaumorHm Pecypen B TY — Cochus, kaTo nocnegoBaTenHo 3aema AMbXKHOCTUTE onepartop-
nporpamuct Ha EVMM n cuctemen agmuHuCTpaTop Ha nokanHa mpexa Ha TY — Codwus, KbaeTo
pabotn go kpas Ha 2000 r. Owe oT 1992 r. BoAW peauUa YNPaXKHEHWA KAaTo XOHOPyBaH
npenogasaTen kbM Kat. MKT no gucumnnuuute \MHdopmatuka I“ n MUK I*.

Ot sAHyapum 2001 r. cnep KOHKypc, Aol A-p MuHKOBCKa € HasHadyeHa B KaTegpa
,[porpamupaHe 1 KOMMIOTBPHU TEXHOMNOMMKU®, KaTO 3aeMa NocneAoBaTeNHO AMbXHOCTUTE aCUCTEHT
— 0o 2003 r., crapwu acucteHT — oT 2003 r. go 2005 r., rnaBeH acucTeHT — ot 2006 r. Ao 2013 r., 1
aoueHT ot 2013 r. go HacToAwma MomeHT. MNpes 2010 r. 3awmMTaBa QOKTOPCKa AMcepTauvsa npeg
BAK no HayyHa cneuvanHocT "ABToMaTusaums Ha obnactu oT HemaTepuanHarta cepa (MeauunHa,
npoceeTta, obyyeHne u Ap.)" Ha Tema ‘UscneneaHe v pasBUTVE HA METOAWYHO WU TEXHOMOrMYHO
ocurypsiBaHe Ha CUCTEMU 3a eneKTPOHHO obydeHne — moaenvpaHe 1 asTomaTusvpaHe Ha y4ebHus
npouec”. Hou. MuHkoBCka uma 3HauuTeneH ynpaeneHcku onut. MNpes 2014 r. e HasHayeHa 3a
3amectHuk [lekaH Ha O®KCT no mexgyHapogHa pgewHocT M no nporpama ERASMUSH,
MocneposatenHo go 2023 r. e 3aemana ANbXHOCTK KaTo 3amecTHUK [ekaH Ha PKCT no YuebHa
HAenHocT n 3amectHuk [ekan no HayyHo MpunoxHa OevHocT. Mpes uenus nepuos ot 2014 r. Ao
2023 r. e Buna dakynteteH koopauHaTop no nporpama ERASMUS+ Ha ®KCT. Ot gexkemspu 2023
r. e unsbpaHa 3a Pvkosogwten Kategpa ,MporpamuparHe v KomniwoTepHu TexHonoruu‘, ®KCT.
AKTUBHO y4acTBa B npenogasartesickata, opraHusaumoHHaTa u agMUHUCTpPaTUBHa AEeMHOCT Ha KarT.
MNKT, na ®KCT, u Ha TY — Coduma. Jou. MuHKoBCKa e AgbnroroguileH uneH Ha LleHTpanHaTa
KoHkypcHa Komucua Ha TY — Codusn, uneH Ha LleHTpanHa W3bopHa Komucua Ha TY — Codwus,
Mpeacenaten Ha CrpyktypHa Komwueua Ha OKCT no npoekt Ha MOH ,Mnagn ydeHu w
NocTAOKTOpaHTK . PbkoBoauTen Ha NpPoekT 3a opraHuaupaHe Ha MHK ,COMPSCI -2023“, yneH Ha
OpraHu3auMoHHM N NPOrpamMHN KOMUTETU Ha MEXAYHapPOAHWN KOHM(EPEHLMKN, KaKTO U PEeLeH3EHT Ha
Hay4YHW CTaTUW U JOKNaAW B MPECTUXHU MEXAYHAPOAHU HayYHW CnMcaHus U koHdepeHuun. [dou.
MwHKkoBCKa e npeacTaBuna U cepTudukaT 3a Hal-4yeTeH aBTop oT TY — Codums, KOeTo rosopu 3a
LWKMpOKa Hay4yHa NoNynsApHOCT Ha HEWHUTE Hay4YHWU TPYAOBE.

KoHKypchT e 06sBeH ¢ pelweHus Ha: KateapeH cbeeT Ha kaT. KC; Ha dakynTeTeH CbBeT —
npotokon N:5/16.01.2024, Ha AkagemuyeH cbeeT — npoTokon N:2/06.03.2024 r.. MNpeacraseHun ca
CbLO Konve oT [IbpkaBeH BeCTHUK - Bpoin 28/02.04.2024 1 konve OT MHTEPHET cTpaHuuarta Ha TY —
Codua 3a 06s5BEHNA KOHKYPC.

O6uo onucaHue Ha NpeAcTaBeHUTE MaTepuanm

3a y4acTMeTo CU B KOHKypca, KaHaugaTtkarta, gou. a-p wHx. [. MuHKoBCKa, € npeactasuna
3a pelieH3npaHe crnegHaTta Hay4YHa NpoAyKUUS:



1.1. Hay4Hu nybnukauum - 59 6pos, oT KOMTO:

- 4 B MexAayHapoOHO peleH3VpaHO NepUOAUYHO Hay4yHO crnnucaHwe ¢ umnakT paHr (SJR Ha
SCOPUS);

- 2 B MexXAyHapOAHO peLEH3MpaHO HayyHO cnucaHuve, pedepupaHo U WHAEKCUMPAHO B

CBETOBHOM3BECTHU 6a3n faHHU C Hay4yHa UHPOpMaLUS;

- 3 B MeXAyHapoaHU HepedepupaHn CNUcaHua C Hay4YHO peLeH3vpaHe unu B pefakTupaHu

KONEeKTUBHU TPyAOBE;

- 5 B Obnrapckn HepedepupaHn CNUCaHUA C Hay4YHO peueH3npaHe Wnv B pefakTupaHu
KONEKTUBHW TPYAOBE;
45 B cOOpHUUM Ha MeXAYyHAPOAHWN HayYHU KOHbepeHUnN:
- B T.4. 4 B COOPHMLUM Ha MeXAyHaAPOAHM KOHEepeHUMn B HyxOnHa, KouTo ca pedepunpanu n
WHAEKCMPaHW B CBETOBHOU3BECTHM 6a3n AaHHU C Hay4yHa UHopmaums,
- B T.4. 18 B cOOpHMLUM Ha MeXayHAPOAHM KOHMEPEHUMN B CTpaHaTa, KOUTO ca pedepupaHu
N NHAEKCUPaHU B CBETOBHOM3BECTHN 6a3n AaHHW C Hay4YHa nHdopMaums;
- B T.4. 5 B cOOpHMUM Ha HepedepupaHn MexayHapoaHu KoHdepeHuun B 4YyxbuHa, ¢
Hay4yHO peLeH3npaHe unu B peaakTupaHu KONeKTUBHU TPYAOBE;
- B T.4. 18 B cOOpHMUM Ha HepedepupaHn MexayHapoaHW KoHdepeHuuu B CTpaHaTa, C
Hay4HO peLeH3npaHe unu B peaakTupaHu KONekTUBHU TPyaoBeE,;
2.2. Y4yebHuk — 1 6pon
2.3. Yyactve B 11 Hay4yHO-U3cnepoBaTenckym nNpoekTa, OT KOUTO 4 MexayHapoaHu u 7
HauWoHanHu, kato e duna pbkoBoaUTEN Ha 2 OT TAX — 1 MexayHapodeH n 1 HauynoHaneH n no
TAX UMa NpueneYeHn cpeacrtea 3a TY — Codus.
2.4. CbpbKOBOAMTEN Ha 4 YCNELLHO 3aWMTUIn 4OKTOPaHTK B obnacTTa Ha KOHKypca,
2.5. Onucann ca 80 uuTupaHusa, OT kouTo 59 unTaTa B U3JAHUA, KOUTO ca pedepupaHu u
NHAEKCMpaHW B CBETOBHOM3BECTHN 6a3n, n 21 B HepedepupaHn nsgaHus.
2.6. [dpyrm maTepuanun — y4yacTuss B OpPraHu3auuvoHHW W MPOrpamMHU KOMUTETU Ha  Hay4HW
KOHhepeHUnn, yA0oCTOBEPEHNS 32 HanpaBeH peLeH3n B CBETOBHO U3BECTHN Hay4HW CMCaHNS,
YAOCTOBEPEHUNS 32 AONBNHUTENHU LMTUPAHUA 1 Ap.

Bcuukn npeacraBeHM TpyAoBe ca M3BBH Te3W MO gucepTauusaTa Unu Takuea, C KOUTO
KaHauaaTkaTa € ydacTBana B KOHKypC 3a 3aemaHe Ha Al ,OoueHT”. Becuyku Te ce npuemar 3a
peueH3npaHe.

MpeacraBeHnTe Matepuanu no KOHKypca nokaseart, Ye CbC CBOSITA Hay4yHou3creaosaTencka
N HayYHOMpUNoXHa AeNHOCT Aou. A-p uHX. [JaHvena MuHKoOBCKa U3NbNHABA MWUHUMaNHWATE
HaUMOHanNHM M3nckBaHuA 1 Te3n Ha TY — Codusa 3a 3aeMaHeTo Ha akagemMuyHarta ANbXHOCT
,Apodecop”. Mpu nsuckeanua ot 860 Touku, kKaHAMAATKATa Uma Hag 2658 Toukn. ToBa e OKomMo
309% npeusnbnHEHWE Ha KonuyecTBeHuTe nokasatenn. OCHOBHOTO npeBulLaBaHe Ha
MUHUManNHUTE U3NCKBAHWUA OT KaHAuAATa ce AbIMKN Ha:

- HayyHa nybnukaums B nsgaHusa, KOUTO ca pedepupaHn U UHOAEKCUPaHU B CBETOBHOU3BECTHU
©a3n AaHHu;

- HayyHun nybnukaumm B cnucaHusa ¢ UMNakT pakTop;

- Untnpanus

- MpenopasaTtencka fenHoCT

MNybnukauunte n maTepuanutTe Ha kaHgupgaTkata morat ga ce obobwAaT B crnepHara
Tabnuua:

noni(-a?g:'aenu CbAabpxaHue MuHumanHu Hanunuuu
A HokTop 50 50
B MoHorpadusa/10 nybnvkauun B Scopus/WoS 100 220
r MNy6nukaunn/kHUru/moHorpadum 250 512.89
a LunTtupanusa 100 632




E MpoekTu/yyebHuum n ap. 220 378,89
K Xopapuym nekuum 120 825
3 My6nukauun B cnucarnsa ¢ UMNakT gakTop/paHr 20 40
O6wo: 860 2658.78

MpesuwasaHe: 309%

Mo oTaenHWTe rpynu ca npeacTaBeHU CneaHNTE No-CbLUECTBEHN MaTeEpUanu:

Fpyna A - KaHgvpgatkaTta e 3awutuna gucepraums Ha Tema ,,M3cnegsaHe u pasButve Ha
METOANYHO U TEXHOMOMMYHO OCUrypsiBaHE Ha CUCTEMM 3a ENEeKTPOHHO obyyeHue - mogenvpaHe u
aBToOMaTu3MpaHe Ha y4ebHus npouec” — 2010 r;

Fpyna B - KaHgupatkata e npeacrtasuna 10 HayyHu nybnukaumm B M3LaHUSA, KOUTO ca
pedepupaHn N NHAEKCUPaHN B CBETOBHOM3BECTHU 6a3n AaHHW C Hay4YHa uHdopmaumsa, o6obLeHn
KaTo MoHorpaduyeH Tpya Ha Tema ,MHTerpvpaHe Ha WHOBALMOHHW METOAM Ha W3KyCTBEHWA
WHTENeKT, BUpTyanHata peanHocT U MynTUMEAUAHUTE TEXHONOrN 3a NOBULLABAHE Ha Ka4eCTBOTO
Ha TPaAULMOHHOTO N eNeKTPOHHOTO obyyeHne"

Fpyna ' — OT HayyHuTe nybnukaumm B u3gaHWs, KOMTO ca pedepupaHm U WHAEKCMpaHW B
CBETOBHOM3BECTHM Ba3n AaHHW C Hay4Ha MHpopmauma — obwo 14 nybnukauumm, ot Kouto B 3 € C
€AVH CbaBTOp, a B OCTaHanuTe € CbaBTOp B KonekTtus. HayuHu nybnukaums B HepedepupaHu
CNUCaHWA C Hay4YHO peLieH3npaHe UnNn B pefakTupaHn KONeKTUBHU TomoBe — obWwmAT um Gpon e 31.
Ot 1aX 8 6p. ca camocTosATenHN Ha gou. MuHkoBcka 1 B 6 6p. € NbpByM aBTOP.

Fpyna O - Mo Tasu rpyna kaHgupatkata € npeactaBuna faHHuM 3a 3abenssaHn UnTupaHus.
CvrnacHo 6asaTta AaHHM Scopus UUTUMpaHUATa Ha KaHauaaTtkata ca 59 nbTn, H nHaekcwsT € 4. B
Web of Science — uyutupaHuaTta ca 23, H uHaekcwT e 2. B gpyrn 6a3m gaHHu: Research gate
nokasesa 76 uutupanua, H uHaekc — 4, n Google Scholar — 101 uutupanua, H uHaekc - 5.
fdonbnHutenHo e npeacrtaBeHa cnpaBka 3a 169 unTupaHus B MexayHapogHaTta 6asa aaHHu
LACADEMIA®.

Fpyna E — OT Tasu rpyna no-cbLecTBeHUTE AENHOCTU Ha gou. MuHKoBcka ca: PbKkoBOACTBO Ha
yCMeLwHO 3aWwnTunmn OKTOPaHTH — 00LWo YeTupmnma, KaTo TpumMa OT AOKTOPAHTUTE Ca Yy>XAEeCTPaHHM
rpaxaaHun. Yyactne B 11 HaydYHOM3CneaoBaTeNCkn MeXAYHAPOAHM U HaUMOHaNHU NPOEeKTW, KaTo
KaHaupaTkaTa e 6una pbKoBOAUTEN HA €4VH MEXAYHAPOAEH U €4WNH HAUMOHanNeH NpoekxT.

Mpyna X — XopapnymbT Ha BogeHUTE nekumm ot aou. MnHkoBCka 3a nocnegHuTe Tpy roguHun B TY-
Codms e: 10 kypca ¢ 06wy 6pon Yaca nekumm 825.

Mpyna 3 — [Jou. MuHkoBCKa e npeacTasuna B Tasu rpyna 4 6p. nybnukauum B CNUCaHUs ¢ UMNaKT
hakTop/paHr.

OT aHanu3a Ha npeactaBeHaTa no-rope MHOPMauMa cnefBa, Ye KaHauaaTkata nokpuea
MUHUManNHUTE HauMOHaNHW U3NCKBAHUA MO BCWUYKWM MPYN OCHOBHWU KPUTEPWM, KaTo obWmAaT Bpon
TOuYKM e 2658 npu MuHMManHu mnsucksaHus 3a 860 1. [lobpe ce Bwxaa, Ye gou. A-p MuHkoBcka
TPUKpaTHO HaaBuLasa MUHUMaNHNA nanckyem 6pon Toukn. Toea e eanH 6escnopeH nokasarten 3a
ronsmMaTta no ob6em n Ka4ecTBO Hay4YHa NPOAYKUMS Ha KaHAuAaTkaTa 3a 3aemaHe Ha Al Mpodecop.

Beunyko ToBa xapaktepusupa goud. A-p MuHKOBCKka kaTo eavH fobpe u3BecTeH B CBOUTE
cpeav 3aabnboYeH N epyanpaH yYeH 1 YHUBEPCUTETCKM npenogasaren.

2. O6wa xapakTepMcTMKa Ha HayyHou3cneoBaTesickaTa U Hay4YHo-
NpunoXxHata A4eMHOCT Ha KaHaupaTta

OT npefcraBeHWTE MaTepuann ce BWX4A, Y€ B HayyHouscriegosaTernckata M HayyHo-
npunoxHaTa AEeMHOCT Ha Aou,. A-p MHX. [laHuena MuHKoBCKa ca pasrneaaHu npobnemu, CBbp3aHm C
NpoeKTUpaHe ¥ aBTOMAaTM3auMs Ha npoueca Ha obyyeHue, eneKTPOHHO oBydeHue, MeToau W
noAxoau 3a MNOBULIABAHE Ha Ka4yeCTBOTO Ha OBYYeHWe U HOBM TEXHONMOrMW B 0Bpa30BaHWETO,
MyNTUMEAUNHN TEXHOMOMMU W MyNTUMEAWS B OBYYEHUETO U MALUMHOCTPOEHETO; anropuTMu M
TEXHOMOTMN 3a MPUNOXKEHUETO Ha W3KYCTBEHUA WHTENEKT B cdepata Ha 06pa3oBaHMETO W



MNKOHOMWYECKMA aHanus; mMetoaun 3a cbbupaHe n aHanus Ha ronemu 6asv oT AaHHU, MeToau 3a
WHTerpupaHe Ha obnayvHuTe TexHonorum ¢ 6asu oT AaHHU, KaKTO U BUPTyanHa peanHocT — NoAXoau
3a uHTerpupaHe B 06y4eHNeTo 1 B MaLMHOCTPOEHETO, NOAKPENEHN C AaHHW OT NPOBEAEHWN HayYHW
eKCNepyuMEeHTH.

HayuHute nacneasanna Ha pou. MuHkoBcka moraT Aa ce oGeauHST B CNeaHUTe rpynu:

- ABTOMaTU3MpaHNW CUCTEMW 3a KOHTPOM U OLEHKA Ha 3HaHusiTa Ha oby4yaBaHWTe CbC
cpeacTeaTa Ha enekTpoHHO obydyeHue 3a MoBUWABaHE Ha KayecTBOTO Ha 0BydeHue
[B4.1,B4.2, b4.3,B4.9, 64.10,'7.13, 8.3, '8.13];

- Hosu TexHonoruu B o6pasosaHveTo [B4.3, 8.16, 8.26, 8.28, 8.29, 8.30];

- ANropuTMM 1 TEXHOMOrUW 3a U3KYCTBEH UHTENEKT 3a NPOrHo3npaHe eeKTUBHOCTTa BbB
BucweTo obpasosaHue [b4.5, b4.6, B4.9, B4.10, 8.24];

- CbBpemeHHM TexHonorun, 3a aHanus n obpaboTka Ha ronemu no obem gaHHW, cbbpaHu
OT eHepruiHn N3ToYHULM ¢ obpasosartenHa uen [7.1, 7.2, [7.11];

- loaxoan n TEXHWKM 3a MHTErpupaHe Ha TeXHONOrmsTa U3KYCTBEH MHTENEKT B cdepaTa
Ha o6pa3oBaHMETO M B CMCTEMUTE 32 NPOrHO3MPAHE Ha BPEMEBU pedose, 0BGCnyXBaLm
WHBECTULIMOHHW NapagurmMmmn vYpes HespoHHn mpexun (7.6, 7.7, 8.25, 331.2, 331.3 ];

- CbBpemMeHHW TexHOonorum 3a MHTerpupaHe Ha obnayHu TexHonorum u 6asu oT AaHHWU B
obpasoBaHuneTo 1 B agMuHucTpauuata [7.9, 8.27];

- [loaxoAn 1 TeXHWKW 3a WHTErpupaHe Ha MynTUMEAWAHW TexHonorMn B cdepata Ha
obpasoBaHvueTo n B MawwuHocTpoeHeTo [[[8.1, 8.2, 8.4, 8.7, 8.11, I8.15, 8.17,
8.20, '8.30, '8.31];

- [loaxoau n TEXHUKM 3a MHTErpupaHe Ha TeXHOMOorMsATa BUPTyanHa peanHocT B cdepara
Ha o6pa3oBaHveTo 1 B mawmHocTpoeHeTo [64.7, B4.8, 8.5, 8.8, '8.23];

- MeToan 1 nogxoan 3a OUEHKA HA E€HEPruitHW CTPYKTYPW, W3NON3Baiiku WHOBaATUBHM
TexHonorun [[7.3,17.4,17.5,17.8,18.14,18.18, '8.21].

B KoHTekCcTa Ha ropensnoxeHoTo, KaHauaTkaTa MOXe [Oa Ce oOxapaKTepusupa KaTto
cneuvanuct, KoWTo Bragee MHoro fobpe pasHoo6pasHUTE, CbBPEMEHHW OUrUTANHU TEXHWUKU 3a
MaTemMaTU4eCcKn, CTaTUCTUYECKN N aBTOMaTU3NPaHN METOAMN 33 YCbBBbPLUEHCTBAHE Ha npoueca Ha
oby4yeHne, U3NON3BaNKN WHOBATUBHM TEXHOMOTMMW, KOUTO HamupaT MNPUMOXEHWE W peanusauus
KaKTO B MpakTukKaTa, Taka u B npenogasaTtenckarta u 4eiHoCT.

3. OueHka Ha nepgarorMyeckaTa NoAroToBka U AeMHOCT Ha KaHAMAATa

HDou. a-p vHx. faHnena MuHkoBcka 3ano4ea npenopaBaTenckaTta cu aeviHocT B TY-Codusa
ot 1992 r., kaTto xoHopyBaH acucteHT. OT 2001 r. e npenogasaTen ¢ NbMHO HaTOBapBaHe B Kar.
MKT. Ts uma Hap 32 roavHn npenopasaTtencku ctax B TY — Codus. B nocnegHute Tpu roguHu
BOAW nNeKuuu no wect pasnuuHn aucumnnuHn B OKC ,Bakanasvp’ — 645 4vaca, n no yetupu

avcumnnuHn B8 OKC ,Maructep” — 180 4vaca. lNMpencraBeH € cnMChbK C BOAEHUTE OT KaHauaaTa
nekunm:

OKC “bakanaBbp”
“ » 2020/2021 90 vaca
UHdopmaTuka’, EHepromalwumHocTpouTeneH akynTer,
dakynter no MHAycTpuanHu TexHonoruu, MalumHocTpouTeneH
dakynTeT
CuHTe3 u aHanus anroputmu®, dakyntet no KomnioTbpHM “U20i2041 20 secs
e HE, EAFOMIMNT SEKy PR 1 2021/2022 30 vaca
e M TeRERAITN 2022/2023 30 yaca
« | 2021/2022 150 yaca
»NAH(POPMaLMOHHU U KOMYHMKALMOHHM  TEXHOMOruu*,
2022/2023 150 vaca
EHepromawumHocTpouteneH akynTer, dakynret no
WHaycTpuaniu TexHonoruu, MawuHocTpouTeneH dakynTer,
®akynTeT no TpaHcnopTa, dPakynTeT No NPUoXHa MaTemaTtuka
WHopMaTUKa
“« 2022/2023 75 vaca
»/IHTepHeT TeXHonoruun, EHepromawmHocTpouTeneH




hakynter, PakynteT no  MHAyCTpuanHu - TEeXHONoruw,
MawwuHocTpouteneH dakyntetr, Pakyntetr no TpaHcnopra,
dakynTeT No NpUNoXHa MmatemaTtuka u nHdopmaTtuka
,fipunoxHa uHdopmaTuka“ (Ha Obreapcku U Ha aHenulickKu edziPhae ol 4aca
esuk), ®akynteT no WHAycTpuanHu TexHonoruu, crneunanHocT
,VIHTENUIEeHTHN CUCTEMM C N3KYCTBEH UHTENeKT"
“MynTUMeAUHM TexHomnoruu”, cneuwanHocT: “KomnwoTbpHo | 2021/2022 30 vyaca
NPOEKTUpaHe U TeXHOMOruM B MalIMHOCTPOEHETO", dakynTeT no
MHOYCTPUANHN TEXHONOrMu

OKC “maructbp”
‘O6paboTka Ha MynTUMeAMWHW AaHHKW’, cneunanHocT | 2020/2021 30 vaca
“KOMMIOTBPHM ~ TEXHOMOMMM U MpUNOXHO  nporpamupade”, | 2021/2022 30 vaca
dakynTeT KOMNIOTBHPHU CUCTEMU N TEXHOMOTUN
“MynTUMeANMHN TEXHONOIMM U Nporpamupane”’, cneunandoct: | 2021/2022 30 vaca
KOMMIOTBPHU TEXHONOMMMU U NPUNIOXHO Nporpammpane”’, akynret
KoMNIOTBPHU CUCTEMU U TEXHONOTUN
,,O0nayHmn TexHonoruu", cneunanHocT “KomntoTepHn | 2020/2021 30 vaca
TEXHOMOrMK U NPUNOXHO Nporpamupane”, pakynteT KomnoTbpHu | 2021/2022 30 vaca
CUCTEMU W TEXHOMOTUM
‘MynTUMEAUMHU TEXHONOrMM U BuUpPTyanHa peanHocT’, | 2021/2022 30 vaca
cneunanHocT: “KOMMNTbPHO MpPOEKTUpaHe W TEeXHONorum B
MaLLMHOCTPOEHETO”, PakynTeT no MHAyCcTpranHu TeXHonormm
O6uo 32 NocneaHUTE TPU y4eOHU roauHu: 2020 - 2023 825 vaca

Kanaunpatkata nma paspaboTeHyn camocTosTenHn 5 y4ebHu nporpamu no AucumnivHuTE:
,MpunoxHa nHgopmatuka“, ,Applied Informatics, “MynTumeaunitin TexHonorun”, “MynTumeaniiHn
TexHonorm u BupTyanHa peanHocT’ u “O6nadyHn TexHomorun” 3a obyveHue Ha CTYAEHTU
Hakanaebpcka U Mmaructbpcka crteneH ot ®KCT u OUT, kouto ca oaobpeHn OT CbOTBETHUTE
PBKOBOACTBA U ca B obnactra Ha KOHKypca. YyacTue B CbCTaBsHETO Ha y4ebHu mporpama no
“UHdbopmaTuka’, ,MIHDOPMAaLMOHHN N KOMYHUKALMOHHW TexHonornn®, ,VIHTepHeT TexHonorum®,
,CuHTEe3 1 aHanua Ha anroputMun‘, n ,06paboTka Ha MynTUMEAUNHW AaHHW® 3a obydeHue Ha
cTyaeHTn Gakanaebpcka U MarucTopcka creneH ot EM®, M®, OUT, OKCT, T® n ®INMU, opobpenun
OT CLOTBETHUTE PBLKOBOACTBA M B 06MnacTTa Ha KOHKypca. Y4yactsa B paboTHa rpyna, 3a usroteaHe
Ha yyebHM nnaHoBe 3a oGpasoBaTenHo-kBanuVKauMoHHa CTeneH ,MarucTbp® U “MarucTbp —
n3paBHUTENHO 0BydeHne” no crneunanHocT “KoMNTbPHM TEXHOMOrMK B HEMaTepuanHarta cdepa
(koMnoTbpHa BU3yanusaums n myntumegus)”, ®KCT .

[ou. A-p AaHuena MuHKoBCKa ydyacTBa KaTo CbaBTOp Ha y4ebHuk ,MyntumeauinHu
TEXHONOrMN B MHAYCTPUATA” 3@ BCUYKK cneumanHocTv B TY — Codusa. Mma paspaboTteHn y4ebHo-
METOAMYHN MaTepuanu No BCUYKM BOAEHW OT Hes AucUMnanHW, nybnukysaHn B WHTEpHeT.
PbKkoBOAMTEN € HA YeTMpuma YCnewHo 3aluTUNU [OKTOPCKa CTEeneH AOKTOPaHTW, CbC TeMWU Mo
Hay4YHaTa CneunanHoCcT Ha HaCTOALLMA KOHKYPC.

Bcuuko MOCOMEHO Mo-rope nokasea MHoro pgobpara noprotoska W nNpuaotuT
npenogaesaTencku onuT Ha gou. MuHKOBCKa, KOETO S Xapakrepusupa KaTto €AuH YTBbpAeH U
epyavpaH YHUBEPCUTETCKN npenogasaTern.

OueHsiBaM BUCOKO neparornyeckaTta AeVHOCT Ha KaHAuaaTkaTa U cyMTam, Ye Kato KavyecTBo u
obem e HanbMHO AOCTaTbyHa 3a LiennUTe Ha KOHKypca.

5. OCHOBHMW Hay4YHU U HAYYHO-NPUNOXHU NPUHOCH :

Oou. A-p wHX. JaHnena MUHKOBCKA AEMOHCTpUpA HayYyHWUTE CU MPUHOCK, Ypes y4acTus B
peauua HayyHu dopymu, nybnukaumu B PEHOMUPaHU W3AAHUS, NPUMOXHU NPOeKTV n y4ebHw
nomarana.

Mpvemam hopmynupaHuTe OT KaHgugaTkaTa npuHocy. Te morat Aa ce o6obWwAT B cnegHuTe
rpynu:



HAY4YHW NPUHOCH

MpoeKTUPaHU, W3rpageHn W aHanuavpaHu ¢ MatemaTU4ecku MeToau ca aBTOMaTU3NPaHW
cucTemun 3a agantueHo obydeHve [B4.1, 4.2, B4.3, 8.3, 8.13, B4.2, I'7.13]. MNpeanoxeH
MoZden 3a MpOrHO3MpaHe Ha CbCTOAHWETO Ha CTyAeHTWUTe, GasupaH Ha norMcTudHa
perpecus,  Mogen 3a NporHo3vMpaHe Ha ycnexa Ha obyyaemuTe Ha 6asaTa Ha arHoCTUYEH
metoa [B4.9, B4.10];

AHanuavpaHn ca MeTOAWTE W WHCTPYMEHTWTE, W3MON3BaHu B ENeKTPOHHOTO ofydeHve,
WHTErpupaHu ¢ oTeopeHn obpasosaTenHu pecypcu (OERs [B4.3, 8.16, '8.30]. U3cneasaHm
W aHanu3nMpaHu ca OCHOBHM (POPMM Ha LMdpoBM3aLMA U NPOUEC Ha Avrutanusauvsa B
obpasosaHveto [[8.26, [8.28]. WacneasaHa e Bpb3kaTa MeXay €MOUMOHAnHOTO W
NCUXMYECKOTO 3APABE U aKafeMNYHITE NOCTWKEHUA BBB BucLeTo ob6pasosaHue [[8.29)];
PaspaboTeHn ca NPOrHOCTUYHW MOAENU Ha n3kycTeeH uHTenekT (UMW) 3a nporHosupaHe Ha
3aNUCBAHETO Ha CTYAEHTW, OTNagaHeTo W ycnexa vM, [onbrBallv pasBuTUeTo Ha obnactTa
Ha aHanu3a Ha obpa3zoBaTtenHu danHu [b4.5, B4.6, B4.9, B4.10, '8.24];

MpeanoxeHa e METOQONOMMA 3a aHanu3 Ha metoauTe 3a obpaboTka Ha ronemu AaHHW.
PaspaboteH e Mogen 3a o6paboTka Ha ronemMu AaHHW B eHepriuiHaTa obnact, usnonssaly
Neo4j rpadosa TexHonorua 3a NoSQL 6asa gannHn [7.1, 7.2, [7.11];

MpennoxeH e KoHUENTyaneH Mmogen Ha cuctema 6asupaHa Ha napagurmata «Heectupade
B cToWHOCT». PaspaboTeH e Mmogen, MeToguka 3a u3bop, ¥ HacTpoWBaHe Ha
XxvunepnapameTpuTe Ha HeBpOHa Mpexa 3a MpOorHosMpaHe CTOMHOCTUTE Ha (PUHAHCOB
Bpemesu pen [[7.6, 7.7, 8.25]. Cv3pgageH e moaen, KOWTO npefckassa nopeauun ot
CTOMHOCTMW, BMECTO oTAenHn Todkm [331.2, 331.3];

MpeanoxeH e Moaen 3a NpeackassaHe Ha 00y4YeHVETO, Ypes MalnHHW anroputmu [331.1].
Pa3paboTeHu ca NoaxoaM W ca Cb3hafgeHu CUCTEMU 3a UHTEerpvupaHe Ha MynTuMmeaniHuTe
TEXHOMOMMWN C HaN-CbBPEMEHHN TEXHWKM 3a 0BnavHu U3YUCneHus, BUpTyanHa peanHocT U
TeXHWKN 3a npeseHTupaHe [8.2, 8.11, 18.15, 8.17, 8.30]. MpeanoxeHn ca TEXHUKA 3a
WHTErpUpaHe Ha MynTUMeguiAHUTE TexHonorun B obyderuneto ¢ CAD/CAM/CAE cuctemute,
6asvpaH Ha TPUMEpPHO BU3yanuaupaHe Ha obekTuTe Ha oByuyeHne U CbBPEMEHHN Noaxoaw
3a TAXHOTO MHTerpupaHe B obyyenuneTo [8.1, 8.20].

AHanuanpaHu ca cepsuc opveHTupanute apxutektypu B CAD/CAM cucTtemu, peanusnpaxu
upes nnatdopmarta OpenCBM 1 upes nanonssaHe Ha yeb ycnyru [(8.4, 8.7]. PaspaboTeHa
e MynTUMeawitHa cucTema 3a ynpaeneHue Ha BUAeO CbabpxaHue dpe3 DAM cuctema
[r8.31];

PaspaboTeH e mogen Ha cbxpaHeHue W obpaboTka Ha ronemu no obem AdaHHu Apache
Cassandra [[7.4]. OueHeHu ca crneundUyHW EHepruiiHn Knacose, M3nonssankn mogen 3a
W3KYCTBEH MHTENEKT, KaTo € HanpaBeH aHanu3 3a TAXHOTO mpunoxexune B Bvnrapua [[7.3,
7.5, 7.8, 8.21]. PaspaboTeH e moaen 3a oLeHKa Ha 3arydute B enekTponpeHocHa NuHUs,
ypes nuHeiHa perpecus ['8.14, 8.18].

HAYYHO - MPUNOXHW NPUHOCHU

PaspafoTeHa e nHTepakTWBHa aganTviBHa cUCTeMa 3a eneKTPOHHO obyyeHue, nanonssaHa
kaTo npoToTWn B Kypca no WHdopmatuka. PeanusnpaHo e peanHo GasunpaHo obydeHue,
KOETO Ce MOCTUra Ypes U3Non3BaHe Ha MynTUMeaniiHu NpunoxeHus [b64.1];

MpoekTnpaHa e 6asa oT AaHHKW 3a obpaboTka Ha pesynTaTuTe OT TECTOBW KOHTPON Ha
3HaHUATa Ha CTYAEHTUTE 4Ype3 CpefcTBaTa Ha eNneKkTPOHHOTO obydeHue, kaTo ca onucaHu
norndecknTe BpB3KKM Mexay obekTute B DasaTta M e npeanoxeHa KoHuenTyanHa cxema,
onucealla acounaTuBHUTE BPb3kU Mexay obektute [B4.2];

PaspaboTeHa u peanuaupaHa e ye6 GasvpaHa cuctema 3a aaanTueHo obyyeHue ¢ nomoLlTa
Ha enekTpPoHHa nnaTdopma 3a cbagasaHe Ha obyuntenHu kypcose CYOBDBJT (Cuctema 3a
ynpaBneHue Ha obyyeHuneTo Ha Bbnrapcku esuk) [8.3];

PaspaboteHa e cucTemMa 3a ENeKTPOHHO OLEeHABaHe Ha 3HaHWATa Ha CTyAeHTUTE B
cuctemaTta 3a ynpaeneHue Ha obydeHuero MOODLE, wHTerpupaiikm s CbC cuctemaTta
TeSLA 3a nuLeBo, racoBo pasnosHaBaHe 1 AMHaMWKa Ha HaTuckaHe Ha knasuwm. [18.13];



MpeanoxeH € NPOrHOCTUYEH aHanu3 3a naeHTuduumpaHe Ha ydeHuum B puck [64.10];
M3cnegsaHn ca TexHUKM 3a MawuHHO ofydeHne 3a nporHosvMpaHe Ha npuema B
YHUBEPCWUTETY, Ype3 aHanu3upaHe Ha pesyntatute OT MNPUEMHWUTE W3NUTW, MaTypuTe ”
OLeHKWUTE OT cpeaHoTo obpasosaHue [B4.6];

¢ BbBeaeHa e cucTemMa 3a OCUrypsBaHe Ha Ka4ecTBOTO Ha y4ebHaTa nporpama, nanonssawia
06paboTka Ha eCTeCTBEH €3MK 3a aHanu3 Ha y4ebHuTe nporpamu, U3BnuyaHe pesynrature
0T 0By4eHUETO 1 OLeHKaTa UM, C MoMoLLTa Ha Bloom's TakcoHomus Ha rnaronute [B4.5];

s [poekTmpaHa e Neo4j Gasa oT faHHW 3a CbxpaHABaHe 1 obpaboTKa Ha ronemu konuyecTea
[aHHW, UABALLM OT CEH30PM 3a No-HaTaTbLlHW aHanuaun [[7.1, 8.9];

e PaspaboTeHa apxuTeKkTypa Ha U3KyCTBEHA HEBPOHHA Mpexa BasupaHa Ha NuHeeH, CBbp3aH
1 KOHBONKLMOHEH MoAen, peanusnpanu ¢ bubnuoreka Keras [[7.12];

e Cwb3gageH M NpunoXeH anroputbm 3a nM3bop Ha xunepnapameTpuTe Ha HEBPOHHA Mpexa
CbCTaBeHa 3a NPOrHo3upaHe CTOMHOCTUTE Ha hmHaHcoB Bpemesu pen [[7.6, 7.7, 8.25];

e l3cneaBaHu ca TEXHWKW 33 MOBULLABAHE Ha CUIYPHOCTTa Ha agMWUHUCTPaTUBHUTE AAHHW B
obnaka, 4pe3 GMOMETPUYHN XapPaKTEPUCTMUKM KaTO NPBLCTOBU OTNEYATHLLM, NPUC HA OKOTO W
peTuHaTa, 1 e paspaboTeH anropuTbM 3@ pasnosHaBaHe Ha NPLCTOBK oTneYaTsbuw [18.27];

e PaspaboteHa e 3awuTeHa MynTUMEAUAHa  WHMOPMAaLMOHHA  cucTema,  cnej
WAEHTUdULMPaHe Ha OCHOBHUTE METOAM 3a CUTYPHOCT - yAoCToBepaBaHe, UMMPOB BOAEH
3HaKk, obpaTMMO BOAHO MapKkupaHe, CKpWBaHE Ha AaHHW, KpunTupaHe, ctaHaapTu ETSI
[331.1];

o [lpeanoxeHn ca MOAXOAW 3@ NPOEKTUpPaHE Ha nNpPOTOTUNK Ha OOeKTU, U TAXHOTO
BU3yanuavpaHe, C MNOMOLUTA Ha TexHonorvute MynTUMEAus, BupTyanHa peanHocT WU
obnayHn TEexHOMOoruu, KaTo ca MPeaCTaBeHW OCHOBHWUTE XapakTepuCTMKMW Ha Tesu
TEXHOMOMMM U CBbP3BaLLaTa rm xapakTepucTuka — nHTepakTueHocT [8.2, 1'8.15, I'8.17,];

e TpeanoxeHu ca TexHUKW 3a npoekTupaHe Ha obektn 8 CAD/CAM/CAE cucTemu ¢ nomoluta
Ha cpeacTeaTa Ha myntumegums [8.1, 8.20], n nanonssaHeTo Ha CLPBUC OPUEHTUPAHU U
yeb ycnyru [[8.4, I'8.7];

e PaspaboteHa e cuctema ot 360 rpagycosw y4ebHu matepuanu, ¢ 3D cbabpxaHue, u e
HanpaBeHo Npoy4BaHe NpW TAXHOTO W3NON3BaHe, KOeTO NoKasea yeenv4aBaHe Ha uHTepeca
1 MOTMBALMATA 32 Y4YEeHE Ha CTYAEHTUTE NPV N3NON3BaHETO Ha TEXHOMOrMUTE 3a BUPTYanHa
W paswmpeHa peanHocT [B4.7, B4.8];

e Cu3gafeHa e nepcoHanuavpaHa enekTpoHHa cxema, KOATO MOXe Aa ce u3nonssa 3a
nony4yasaHe Ha CeH30pW AaHHK, uanonaeaikn Raspberry Pi loT yctpoiicTeo Ha PV conapeH
naxen ['7.4];

e Cb3gageH € maTemaTUdYeckn MoAenupaH norucTudeH Moaen 3a  wuscneaeaHe Ha
nHXVBUTOpEH edekT Ha uMTpycosaTa Guomaca BbpXy Npouecy Ha meTaHoreHesa [331.4].
Kangupatkata vma 80 UMTUPaHWs Ha HayyYHWTe TpyaoBe, NpeacTaBeHW 3a KOHKypca 3a

Jpodhecop’. 59 UuWTUpPaHUA ca B W34aHWsA, KOUTO ca pedepupaHn 1 UHABKCMpaHu B
CBETOBHOW3BECTHWU HayyHn Ga3u ot gaHHu (Scopus n Web of Science), ocTaHanute 21 UMTUpPaHus
ca OT He pedepvipaHy, pEHOMUPaHN U34aHWs, NPeaVMHO B YyxBuHa. Tosn ronam Bpoi uuTupaHus
nokaseaTt, 4Ye pesynTaTUTe OT HayyHaTa [AeWHOCT Ha KaHauaatkara ca nonyywnu  Wwupoka
N3BECTHOCT.

6. 3HaYMMOCT Ha NPUHOCUTE 3a HayKaTa U npakTukarta

Onpenenam 3HAYMMOCTTa Ha NPUHOCWUTE Ha KaHAawgaTkaTa 3a HaykaTa W npakTukaTa KaTo
cblyecTBeHa. B npeacraBeHuTe MU 32 peLeH3vpaHe OT KaHauaaTtkata HayyHu Tpyaose ce
pasrnexaar CbBPeMeHHW cepy Ha MHHOPMALMOHUTE TEXHOMOrMKM, KOWTO HaBnu3aT B HaykaTa C
MHOro 6bp3an TEMMOBE — TEXHOMOMMUTE - U3KYCTBEH WHTENEKT, BUPTyanHa peanHocT, MynTUMeauns,
ofnaYHu U3YUCNEHUs W enekTpoHHo obydeHwe. ToBa roBOpW 3a aKTyanHOCTTa Ha HeuHuTe
WHTEepPEeCcH 1 Nokasea 3agbnbo4YeHOCT B HayyHaTa U AeNHOCT.

OT maTtepwanuTe No KOHKypca €4HO3HA4YHO MOXe f[a Ce HanpaBu 3aknYeHneTo, 4Ye Aou.
MWHKOBCKa € Npu3HaTa KaTo yYeH W CNeunanucT y Hac 1 B YyxbunHa. 3HaqynTenHa 4acT oT Hay4HaTta
W NPOAYKUMA e UMTUpaHa B MeXAyHapoAHo npusHaTtv usganuna. Jou. MuHkoBcka e opraHusaTop w
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YMeH Ha OPraHu3aLUMOHHU W NPOrPaMHU KOMUTETW Ha Hay4HW KOHdepeHUMn. TA e peueH3eHT Ha
PEHOMUPAHW HayYHW CMMCaHWA, BKMIOYMUMTENHO Ha Takvuea ¢ Bucok IF. Buna e roct — npenogasaren
no nporpama Erasmus+ B cegem uyxaecTpaHHW yHusepcuTteTta. KaHauaatkaTta € yyactsana v B
Pa3fNYHA OPraHN3aLMOHHN KOMUTETI U rPYNU, CBBP3aHN ¢ 00LLO YHUBEPCUTETCKN AedHoCTN B TY —
Codms.

3HauMMoCTTa Ha NPUHOCUTE Ha KaHAWAATKaTa 3a HaykaTa W NpakTukarta ce BuMKAAT SBHO U
OT ropenocoYeHNTE LUMTUPAHWUA Ha HellHu TPYAoBE W 3HAYUTENHUAT Bpoit Hay4HU pa3paboTkn
BHeapsBaHWA. Bcuuko ToBa nokasea, Ye [AedHOCTTa Ha KaHgugaTa € W3BeCcTHa cpef HayyHuTe
cpean y Hac v B YyxBuHa.

CnaseHu ca BCWUYKM KONMWYECTBEHMTE Nokasatenu cwvrnacHo lNpaBunHuka 3a ycnosuAaTa U
peaa 3a 3aeMaHe Ha akagemuyHa gnwxHocT Mpodecop” 8 TY — Codus.

7. KpuTuuHKU Genexkn u npenopbKu

MpenopbysaM Ha kanaMaaTkaTa Aa 3acunu nybnukauwoHHaTa Cu LEMHOCT Ha yvebHu
nomarana u y4ebHULM 3a CTYAEHTUTE, CBbP3aHn ¢ AUCLMNNNHUTE, KouTo Boau. [Jobpe 6u Buno pa
Hacoyu u3cnepoBaTenckata Cu OERHOCT KbM 3HAYMMU W dyHAameHTanHn npobnemu Ha
KOMMIOTBPHUTE HayKW.

8. JlnyHuW BnevaTneHuUs U CTaHOBULLE Ha PeLUeH3eHTa

Mo3HaBaM kaHAuAaTkaTa faou. A-p MuHKoBCKa OT BpemeTo korato Gelle CTyAeHTKka BbB
®KCT. Owe oT Toraea cbM C Hait-gobpu BneYaTneHns oT HeWHUTE YMEeHWA U NoAXOAM B Hay4yHaTa
neiHocT. BneyaTneH cbM OT npodecuoHanHoTo M pasBuUTUe, OT HerWHaTa npenojasatencka,
opraHv3auMoHHa W agMuHUCTpaTuBHa AewHocT. Cnopea MeH TA € u3rpafeH npenopasaten U
HaydeH paboTHMK. CuuTam, ye KaHgupaTkata uma aduvHWUTET KbM pa3HooOpasHa W akTyanHa
TEMaTUKa Ha HayyHou3cregoBaTenckata cu AerHocT, U MHoro gobpa nogrotoska B obnactra Ha
KOHKypca.

3aknwyeHwue

OT npeacTaBeHVTe LOKYMEHTW W rOPEn3NOXeHUa aHanvs Ha TpyAoBeTe Ha KaHanaaTkaTta e
BUIHO, Y€ B TAX MMa JOCTATBbYHO HAYYHU WU HAYYHO-MPWUNOXHN NPUHOCK, HEOBX04UMKN 3a 3aemaHe
Ha akageMuyHaTta AnbxHocT ,Mpodecop” no HacToAwmsa koHKypc. OcBeH ToBa, AOU. A-P WHX.
Jannena MuWHKOBCKAE MMa MHOro akTuBHa neparorMyecka, agMUHUCTPATUBHO - PbKOBOAHA W
obLiecTBEHO-aKaAeMN4Ha LENHOCT.

Kato umam npes BuA aHanuM3a Ha MpeAcTaBeHUTe HayuyHu TpyaoBe, Hay4Ho-
u3cnenosaTenckata v npenogaBaTencka AeWHOCT Ha KaHAMAATKata, KOMTO MNOKpuBaT M
HaaXBBLPNAT 3HAYMTENIHO MHWHMManNHWTE M3UCKBAHUA 3a 3aeMaHe Ha akaaeMuuHarta
anbuxHocTt ,Mpodecop”, cbrnacHo 3PAC Ha P Bwnrapusa, u lNpaBunHuk 3a 3aeMaHe Ha
akageMuuHuUTe AnbxHocTh B TY — Cocuna, ybeneHo cuMTam 3a OCHOBAaTENTHO Aa npeanoxa Ha
yBaXaeMoTo Xypu, Aou. A-p uHxk. [JaHvena Benesa MuHKkOBCKa Aga 3aeme akagemuvHata
anbxHoct ,,IPOPECOP" B [pocdecuoHanHo Hanpaenewue 5.3. ,KOMyHUKauumoHHa W
KOMNIOTbPHAa TeXHuka", cneuuanHoct ,ABTOMaTU3UpaHU cuctemu 3a obpaboTka Ha
uHdopMauuna ¥ ynpasneHue".

faTta : 15.08.2024, Cocpus PeueH3eHT:

Inpodp.a.1.H Ctonuo Cronues/



REVIEW

on competition for the occupation of the academic position “Professor” in a professional field
5.3. Communication and Computer Technique, specialty ,Automated systems for
information processing and control”, for the needs of the “Computer Systems” department,
Faculty of Computer Systems and Technology (FCST), Technical University of Sofia
promulgated in State Gazette 28/02.04.2024, and Rector's Order Ne: OX-5.3-38/31.05.2024

with candidate Assoc. Prof. PhD Eng. Daniela Veleva Minkovska
Member of a scientific jury: Stoycho Dimitrov Stoychev, Doctor, Professor

1. General and biographical data

Assoc. Prof. Eng. Daniela Veleva Minkovska graduated from Sofia Mathematical High
School "Paisii Hilendarski" in 1985 with excellent results. In 1992, Assoc. Prof. Minkovska completed
her higher education at TU - Sofia, and obtained the educational qualification "Master - Engineer" in
Computing at the Faculty of Computer Systems and Control. She defended his thesis with excellent
success. In parallel with her studies, the candidate began working in 1985 at the Center for
Information Resources at TU-Sofia, successively holding the positions of ECM operator-programmer
and system administrator of TU Sofia's local network, where she worked until the end of 2000. Since
1992, she has been leading a number of exercises as a part-time teacher at PCT department in the
disciplines "Informatics I" and "PIK I". From January 2001, after a competition, Associate Professor
Minkovska was appointed to the "Programming and Computer Technologies" department,
successively holding the positions of assistant - until 2003, senior assistant - from 2003 to 2003,
chief assistant — from 2006 to 2013, and associate professor from 2013 to the present. In 2010, she
defended her doctoral dissertation before the VAK on the scientific specialty "Automation of areas
from the non-material sphere (medicine, education, training, etc.)" on the topic "Research and
development of methodical and technological provision of electronic learning systems - modeling
and automation of the learning process". Prof. Minkovska has significant managerial experience. In
2014, she was appointed Deputy Dean of FCST for international activities and for the ERASMUS+
program. Consecutively until 2023, she held the positions of Deputy Dean of FCST for Academic
Activity and Deputy Dean for Scientific Applied Activity. During the entire period from 2014 to 2023,
she was the faculty coordinator of the ERASMUS+ program of FCST. From December 2023, she
was elected as Head of the "Programming and Computer Technologies" department, FCST. She
participates very actively in the teaching, organizational and administrative activities of cat. PCT, of
FCST, and of TU - Sofia. Assoc. Prof. Minkovska is a long-time member of the Central Competition
Commission of the TU - Sofia, a member of the Central Election Commission of the TU - Sofia,
Chairman of the Structural Commission of FCST under the project of the Ministry of Education and
Culture "Young scientists and postdoctoral students". Project manager for the organization of ISC
"COMPSCI -2023", member of organizational and program committees of international conferences,
as well as a reviewer of scientific articles and reports in prestigious international scientific journals
and conferences. Assoc. prof. Minkovska also presented a certificate for the most read author from
TU - Sofia, which speaks of the wide scientific popularity of her scientific works.

The competition has been announced by the decisions of: Faculty Council of Computer
Science department; of the Faculty Council - protocol N:5/16.01.2024, of the Academic Council -
protocol N:2/06.03.2024. Also presented are a copy of the State Gazette - issue 28/02.04.2024 and
a copy of the website of TU - Sofia for the announced competition.



2. General description of the presented materials

For her participation in the competition, the candidate, Assoc. Prof. PhD Eng. D. Minkovska,
submitted for review the following scientific production:
2.1. Scientific publications - 59 of which:
- 4 in an international peer-reviewed periodical scientific journal with impact rank (SJR on
SCOPUS);
2 in an international peer-reviewed scientific journal, referenced and indexed in world-famous
databases of scientific information;
3 in international non-refereed peer-reviewed journals or in edited collective works;
5 in Bulgarian non-refereed journals with scientific review or in edited collective works;
45 in Proceedings of International Scientific Conferences:
- including 4 in proceedings of international conferences abroad, which are referenced and
indexed in world-famous databases of scientific information;
- including 18 in proceedings of international conferences in the country, which are
referenced and indexed in world-famous databases with scientific information;
- including 5 in proceedings of non-refereed international conferences abroad, with peer
review or in edited collective works;
- including 18 in proceedings of non-refereed international conferences in the country, with
scientific review or in edited collective works;
2.2. Textbook — 1 item
2.3. Participation in 11 scientific research projects, of which 4 international and 7 national, she
was the head of 2 of them - 1 international and 1 national and funds were attracted for TU - Sofia.
2.4. Co-supervisor of 4 successfully defended doctoral students in the field of competition;
2.5. 80 citations are described, of which 59 citations in publications that are referenced and
indexed in world-famous databases, and 21 in non-refereed publications.
2.6. Other materials - participation in organizational and program committees of scientific
conferences, certificates for reviews in world-famous scientific journals, certificates for additional
citations, etc.

All works presented are outside of those of the dissertation or those with which the candidate
participated in a competition for the appointment of position "Associate Professor”. All of them are
accepted for review.

The submitted materials for the competition show that with her scientific research and
applied scientific activity, Assoc. Prof. PhD Eng. Daniela Minkovska fulfills the minimum national
requirements and those of TU - Sofia for the occupation of the academic position "Professor".
With a requirement of 860 points, the candidate has over 2658 points. That's about a 309%
overrun of the quants.

The main excess of the minimum requirements by the candidate is due to:

- Scientific publication in publications that are referenced and indexed in world-famous
databases;
- Scientific publications in journals with an impact factor;
- Citations
- Teaching activity
The candidate's publications and materials can be summarized in the following table:

Indicator Content Minimum Available

A Doctor 50 50

Monograph/10 publications in Scopus/WoS 100 220

B
r Publications 250 512.89
a Citations 100 632




E Projects/textbooks/etc. 220 378,89
K Horarium lectures 120 825
3 Journal publications with impact factor/rank 20 40
Total: 860 2658.78
Exceeding: 309%

The following more important materials are presented by individual groups:

Group A - The candidate has defended a dissertation on the topic "Research and development of
methodical and technological provision of e-learning systems - modeling and automation of the
learning process" — 2010.;

Group B - The candidate has presented 10 scientific publications in publications that are referenced
and indexed in world-famous databases with scientific information, summarized as a monographic
work on the topic "Integrating innovative methods of artificial intelligence, virtual reality and
multimedia technologies to increase the quality of traditional and e-learning'

Group I - Of the scientific publications in publications that are referenced and indexed in world-
damoyc databases with scientific information - a total of 14 publications, of which 3 are with one co-
author, and the rest are co-authors in a group. Scientific publications in non-refereed journals with
scientific review or in edited collective volumes - their total number is 31. Of these, 8 are
independent and in 6 assoc. prof. is first author.

Group 1 - For this group, the candidate presented data on noticed citations. According to the
Scopus database, the candidate's citations are 59 times, H index is 4. In Web of Science - citations
are 23, H index is 2. In other databases: Research gate shows 76 citations, H index - 4, and Google
Scholar - 101 citations, H index - 5. Additionally, a reference for 169 citations in the international
database "ACADEMIA" is presented.

Group E - From this group, Assoc. Prof. Minkovska's most important activities are: Supervision of
successfully defended doctoral students - a total of four, with three of the doctoral students being
foreign citizens. Participation in 11 scientific research international and national projects, as the
candidate was the head of one international and one national project.

Group X — The horarium of lectures led by Assoc. Prof. Minkovska for the last three years at TU-
Sofia is: 10 courses with a total number of 825 lecture hours.

Group 3 — Assoc. Prof. Minkovska has presented 4 papers in this group journal publications with an
impact factor/rank.

From the analysis of the information presented above, it follows that the candidate meets the
minimum national requirements for all groups of basic criteria, with the total number of points being
2658 with minimum requirements for 860 points. It is clear that assoc. prof. PhD. Minkovska
exceeds the minimum required three times number of points. This is an indisputable indicator of the
large volume and quality of scientific production of the candidate for the position of position
Professor.

All of this characterizes assoc. prof. PhD Daniela Minkovska as a well-known in her
professional fields as a thorough and erudite scientist and university teacher.

3. General characteristics of the candidate’s research and applied activity

From the presented materials, it can be seen that in the research and scientific-applied
activities of Assoc. Prof. PhD Eng. Daniela Minkovska, are viewed problems related to the design
and automation of the learning process, e-learning, methods and approaches to increase the quality
of learning and new technologies in education; multimedia technologies and multimedia in education
and engineering; algorithms and technologies for the application of artificial intelligence in the field of
education and economic analysis; methods for collecting and analyzing large databases; methods



for integrating cloud technologies with databases, as well as virtual reality - approaches for
integrating learning and engineering, supported by data from conducted scientific experiments.

Assoc. prof. Minkovska's scientific research can be grouped into the following groups:

- Automated systems for control and evaluation of students' knowledge with the means of
electronic learning to increase the quality of training [B4.1, B4.2, B4.3, B4.9, Bb4.10,
r7.13,18.3, 8.13];

- New technologies in education [B4.3, [8.16, 8.26, 8.28, '8.29, '8.30];

- Algorithms and technologies for artificial intelligence for predicting effectiveness in higher
education [B4.5, B4.6, B4.9, B4.10, 8.24];

- Modern technologies for analysis and processing of large volumes of data collected from
energy sources for educational purposes [[7.1, 7.2, [7.11];

- Approaches and techniques for integrating artificial intelligence technology in the field of
education and in time series forecasting systems serving investment paradigms through
neural networks [[7.6, 7.7, 8.25, 331.2, 331.3];

- Modern technologies for the integration of cloud technologies and databases in education
and in administration [[7.9, 8.27];

- Approaches and techniques for integrating multimedia technologies in the field of
education and in mechanical engineering [[8.1, 8.2, 8.4, 8.7, I'8.11, [8.15, 8.17,
8.20, '8.30, '8.31];

- Approaches and techniques for integrating virtual reality technology in the field of
education and in engineering [B4.7, b4.8, 8.5, 8.8, '8.23];

- Methods and approaches for evaluation of energy structures using innovative
technologies [I7.3, 7.4, 7.5, 7.8,8.14,8.18, '8.21].

In the context of the above, the candidate can be characterized as a specialist who has a
very good command of diverse, modern digital techniques for mathematical, statistical and
automated methods for improving the learning process using innovative technologies that find
application and realization both in practice and in her teaching activity.

4. Assessment of the candidate's pedagogical preparation and activities [lou. a-p nHx.
Assoc. prof. Daniela Minkovska began her teaching career at TU-Sofia in 1992 as a part-time
assistant. Since 2001, she has been a full-time teacher in PCT deartment. She has over 32 years of
teaching experience at TU - Sofia. In the last three years, she has lectured on six different
disciplines at the Bachelor's degree - 645 hours, and four disciplines at the Master's degree - 180
hours. A list of lectures given by the candidate is presented:

“Bachelor” degree
“‘Informatics”, Faculty of Power Engineering, Faculty of Industrial LLaleses A oGS
Technologies, Faculty of Mechanical Engineering
»Synthesis and Analysis of Algorithms*, Faculty of Computer 202012071 20/ oS
Systems and Technologies 203 fhapzs 80 hews
9 2022/2023 30 hours

»information and Communication Technologies*, Faculty of 2024/2022 SRS

) ! . . 2022/2023 150 hours
Power Engineering, Faculty of Industrial Technologies, Faculty of
Mechanical Engineering, Faculty of Transport, Faculty of Applied
Mathematics and Informatics
»internet Technologies*, Faculty of Power Engineering, Faculty abeietis o lipars
of Industrial Technologies, Faculty of Mechanical Engineering,
Faculty of Transport, Faculty of Applied Mathematics and
Informatics
»Applied Informatics“ (in Bulgarian and in English), Faculty of SRS 60 hours




Industrial Technologies, specialty "Intelligent Systems with
Artificial Intelligence"

“Multimedia Technologies”, specialty: "Computer design and | 2021/2022 30 hours
technologies in mechanical engineering”, Faculty of Industrial
Technologies

“Master” degree

“Multimedia data processing”, specialty "Computer technologies | 2020/2021 30 hours
and applied programming", Faculty of Computer Systems and | 2021/2022 30 hours
Technologies

“Multimedia technologies and programming”, specialty | 2021/2022 30 hours

"Computer technologies and applied programming”, Faculty of
Computer Systems and Technologies

,Cloud technologies"”, specialty "Computer technologies and | 2020/2021 30 hours
applied programming", Faculty of Computer Systems and | 2021/2022 30 hours
Technologies

“Multimedia technologies and virtual reality’, specialty: | 2021/2022 30 hours

"Computer design and technologies in mechanical engineering",
Faculty of Industrial Technologies
Total for the last three academic years: 2020 - 2023 825 hours

The candidate has developed independent 5 study programs in the disciplines: "Applied
Informatics" (in Bulgarian and in English), "Multimedia Technologies", "Multimedia Technologies and
Virtual Reality" and "Cloud Technologies" for teaching bachelor's and master's degree students from
FCST and FIT, which are approved by the respective managements and are in the field of
competition. She has participation in the compilation of curricula in "Informatics”, "Information and
Communication Technologies", "Internet Technologies", "Synthesis and Analysis of Algorithms", and
" Multimedia Data Processing" for teaching bachelor's and master's degree students from FPE,
FME, FIT, FCST, FT and FPMI, approved by the relevant managements and in the field of the
competition. She has participates in a working group for the preparation of curricula for the
"master's" and "master's - remedial education" educational-qualification degrees in the specialty
"Computer technologies in the non-material sphere (computer visualization and multimedia)", FCST.
Assoc. Prof. PhD Daniela Minkovska participates as a co-author of the textbook "Multimedia
technologies in the industry" for all majors at TU - Sofia. She has developed teaching-methodical
materials for all the disciplines taught by her, published on the Internet. She is the supervisor of four
doctoral students who have successfully defended their doctorate, with topics in the scientific
specialty of the current competition.

All of the above shows the very good preparation and acquired teaching experience of Assoc.
prof. Minkovska, which characterizes her as an established and erudite university teacher.

| highly appreciate the pedagogical activity of the candidate and consider that, in terms of
quality and volume, it is completely sufficient for the purposes of the competition.

5. Main scientific and applied scientific contributions:

Assoc. Prof. PhD Eng. Daniela Minkovska demonstrates her scientific contributions through
participation in a number of scientific forums, publications in renowned publications, applied projects
and teaching aids.
| accept the contributions formulated by the candidate. They can be summarized in the following
groups:

SCIENTIFIC CONTRIBUTIONS
e Automated systems for adaptive learning are designed, built and analyzed with mathematical
methods [B4.1, B4.2, B4.3, 8.3, 8.13, 4.2, I'7.13]. A proposed model for predicting the
state of students based on logistic regression and a model for predicting student success
based on an agnostic method [B4.9, B4.10];



The methods and tools used in e-learning integrated with open educational resources (OERs
[B4.3, I'8.16, '8.30]) were analyzed. Basic forms of digitalization and the process of
digitalization in education were studied and analyzed [[8.26, '8.28] The relationship between
emotional and mental health and academic achievements in higher education was
investigated [[8.29];

Predictive artificial intelligence (Al) models have been developed to predict student
enroliment, dropout and success, complementing developments in the field of educational
data analytics [B4.5, B4.6, B4.9, B4.10, 8.24];

A methodology for the analysis of big data processing methods is proposed. A big data
processing model in energy domain using Neo4j graph technology for NoSQL database is
developed [[7.1, 7.2, ['7.11];

A conceptual model of a system based on the «Investing in value» paradigm is proposed. A
model, methodology for selection, and setting of hyperparameters of a neural network for
forecasting the values of a financial time series has been developed [[7.6, [7.7, [8.25]. A
model is created that predicts series of values instead of individual points [331.2, 331.3];

A model for predicting learning through machine algorithms is proposed [331.1]. Approaches
have been developed and systems have been created to integrate multimedia technologies
with state-of-the-art cloud computing, virtual reality and presentation techniques [8.2, '8.11,
rg.15, r8.17, r8.30]. Techniques for integrating multimedia technologies in training with
CAD/CAM/CAE systems, based on three-dimensional visualization of training objects and
modern approaches to their integration in training are proposed [[8.1, '8.20].

The service-oriented architectures in CAD/CAM systems implemented through the
OpenCBM platform and through the use of web services have been analyzed [[8.4, [8.7]. A
multimedia system for managing video content through a DAM system has been developed
[r8.31];

Apache Cassandra, a model of storage and processing of large volumes of data, has been
developed [[7.4]. Specific energy classes were evaluated using an artificial intelligence
model, and an analysis was made for their application in Bulgaria [[7.3, [7.5, 7.8, [8.21]. A
model has been developed for estimating losses in a power transmission line by linear
regression [[8.14, I'8.18].

SCIENTIFIC - APPLIED CONTRIBUTIONS

An interactive adaptive e-learning system was developed, used as a prototype in the
Informatics course. Real-based learning is implemented, which is achieved through the use
of multimedia applications [B4.1];

A database was designed for processing the results of test control of students' knowledge
through the means of e-learning, describing the logical connections between the objects in
the database and proposing a conceptual scheme describing the associative connections
between the objects [B4.2];

A web-based system for adaptive learning was developed and implemented using an
electronic platform for creating training courses SUOBAL (Bulgarian Learning Management
System) [8.3];

Developed a system for electronic assessment of students' knowledge in the learning
management system MOODLE, integrating it with the TeSLA system for facial, voice
recognition and keystroke dynamics [8.13];

Prognostic analysis to identify at-risk students is proposed [64.10];

Machine learning techniques have been explored to predict university admissions by
analyzing the results of entrance exams, matriculation exams and high school grades [B4.6];
Implemented a curriculum quality assurance system using natural language processing to
analyze curricula, extract learning outcomes and assess them using Bloom's taxonomy of
verbs [B4.5];



* Analyzed Al algorithms for predicting student performance in higher education, contributing
to understanding the impact of Al on academic success [B4.10];

o Demonstrated the practical application of Al technologies to enhance the quality of higher
education learning that can be applied to reap the benefits of Al technology [B4.5, 8.21];

» Neo4j database is designed to store and process large amounts of data coming from
sensors for further analysis [['7.1, 8.9];

e Developed architecture of artificial neural network based on linear, connected and
convolutional model, implemented with Keras library [[7.12];

» Created and implemented an algorithm for selecting the hyperparameters of a neural
network designed to predict the values of a financial time series [[7.6, 7.7, [8.25];

e Techniques for increasing the security of administrative data in the cloud, through biometric
features such as fingerprints, eye iris and retina, have been investigated and a fingerprint
recognition algorithm has been developed [[8.27];

e A secure multimedia information system has been developed, after identifying the main
security methods - authentication, digital watermark, reversible watermarking, data hiding,
encryption, standards ETSI [331.1];

e Approaches for designing object prototypes and their visualization using multimedia, virtual
reality and cloud technologies are proposed, presenting the main characteristics of these
technologies and their connecting characteristic - interactivity [[8.2, [8.15, [8.17 ];

e Techniques for designing objects in CAD/CAM/CAE systems using multimedia tools [D8.1,
D8.20], and the use of Service-oriented and web services are proposed [[8.4, 8.7];

* A system of 360-degree learning materials, with 3D content, was developed and a study was
conducted in their use, which showed an increase in the interest and motivation of students
to learn when using virtual and augmented reality technologies [B4.7, B4.8];

o Created a custom electronic circuit that can be used to acquire sensor data using a
Raspberry Pi loT device on a PV solar panel [['7.4];

¢ A mathematically modeled logistic model was created to study the inhibitory effect of citrus
biomass on methanogenesis processes [331.4].

The candidate has 80 citations of the scientific works submitted for the competition for
"Professor". 59 citations are in publications that are referenced and indexed in world-famous
scientific databases (Scopus and/or Web of Science), the remaining 21 citations are from non-
referenced, reputable publications, mostly abroad. This large number of citations shows that the
results of the candidate's scientific activity have gained wide recognition..

6. Significance of contributions to science and practice

| define the significance of the candidate's contributions to science and practice as essential.
In the scientific works presented to me for review by the candidate, modern areas of information
technologies are considered, which are entering science at a very fast pace - technologies - artificial
intelligence, virtual reality, multimedia, cloud computing and electronic learning. This speaks of the
relevance of her interests and shows depth in her scientific activity.

From the materials of the competition, it can be clearly concluded that Assoc. prof.
Minkovska is recognized as a scientist and specialist in Bulgaria and abroad. A significant part of the
scientific output is cited in internationally recognized publications. Prof. Minkovska is an organizer
and member of organizational and program committees of scientific conferences. She is a reviewer
for reputable scientific journals, including those with a high IF. She was a guest lecturer under the
Erasmus+ program at seven foreign universities. The candidate has also participated in various
organizational committees and groups related to general university activities at TU - Sofia.

The significance of the candidate's contributions to science and practice is clearly seen from
the above-mentioned citations of her works and the significant number of scientific developments



and implementations. All this shows that the activity of the candidate is known among the scientific
circles in Bulgaria and abroad.

All the quantitative indicators according to the Regulations for the terms and conditions for
occupying the academic position "Professor" at Technical University of Sofia have been met.

7. Critical remarks and recommendations

| recommend the candidate to strengthen her publication activity of study aids and textbooks
for students related to the disciplines she leads. It would be good to direct the research activity to
significant and fundamental problems in computer science.

8. Personal impressions and opinion of the reviewer
| know the candidate Assoc. Prof. PhD Daniela Minkovska from the time when she was a
student at FCST. Since then, | have had the best impressions of her skills and approaches in
scientific activity. | am impressed by her professional development, her teaching, organizational and
administrative activities. In my opinion, she is a well-rounded teacher and researcher. | believe that
the candidate has an affinity for diverse and up-to-date topics of her research activity, and very good
preparation in the field of the competition.

CONCLUSION

It is clear from the submitted documents and the above analysis of the candidate's works that
they contain sufficient scientific and scientific-applied contributions necessary for the occupation of
the academic position "Professor" under the current competition. In addition, Assoc. Prof. PhD Eng.
Daniela Minkovska has a very active pedagogical, administrative - managerial and social-academic
activity.

Bearing in mind the analysis of the presented scientific works, the candidate’s
research and teaching activities, which cover and significantly exceed the minimum
requirements for occupying the academic position "Professor”, according to the Law
on the Development of Academic Entities in the Republic of Bulgaria and the Rules
for occupying academic positions in TU - Sofia, | consider it reasonable to propose to
the scientific jury the Associate Professor PhD Eng. Daniela Veleva Minkovska to
occupy the academic position "PROFESSOR" in Professional field 5.3.
"Communication and computer technology", specialty " Automated systems for
information processing and control ".

Date: 15.08.2024, Sofia Reviwer:

IStoycho Stoychev, Doctor, Professor/



