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1. AKTyanHocT Ha paspaboTBaHua B guceprauMoHHUA TPpya npobnem B
Hay4HO ¥ HayYHONPUNOXHO OTHOWeHue. CTeneH U HUBa Ha aKTyanHocTTa Ha
npobnema u KOHKpeTHUTE 3agayu, paspaboTenu B gucepraumara.

TemaTta Ha aucepTauvMoHHUS TPYA & CbBpemeHHa, MHOBATUBHAE W aKTyanHa,
TbiA KaTO OTPasABa HOBUTE TEHAEHUWM B AvruTanusauvaTa Ha obpasosaHueTo u
VHTErpaunATa Ha USKYCTBEH WHTENEKT B oByuuTeEnHUTE npouecu. Ts agpecupa
HeobxoaumocTTa OT ehekTUBHM METOAW 3a NpenogasaHe Ha CrOXHWN UHXEHEePHN
ANCUMNNUAY, KakBaTo @ aBTOMaTU3aUMATa Ha NPOeKTUPaHETO., Yypes uanonasaHe
Ha AaNTUBHU W WHTENUreHTHU obyunTenHn cpeaw. WMacnepsareto uma kakto
SHa4MM HayyeH noTeHuuan, Taka W LUMPOKAa nNpaKTUHecka APWUAOKUMOCT B
aKagemwyHa W uHgycTpuanHa cpega. Temata ChbueTaBa  HAKOMKo Bbp3o
pa3evBall ce obnacTtv kaTo MakycTeeH VHTENEeKT, enekTPOHHO obydeHune (e-
learning), wHXeHepHo MPoeKTUpaHe W B3aMMOAEWCTBME YOBEK-MaluuHa.
Paspafotenute metogm wu CPeACTBa B ANCEPTAUMOHHUA TpyA MOrat aa ce
VI3NOnN3BaT, KakTo MNpu yHuBepcuTeTcko obyyeHue, Taka u npu NPOBEXAaHEeTo Ha
AVCTaHUMOHHW KypcoBe Ypes oHNnaitd nnatthopmy, hupmeHo oByueHne u apyru.

OcHoBHa uen Ha HacToAwumA AVCEpTauuoHeH Tpyq € ga ce aHanusupar u
MPUNoXaT CbBPEMEHHU NOAX0AM 3a 0byyeHue no aBTOMaTU3UPaHO NpoeKkTupaHe
HPE3 W3NON3BaHe Ha W3KYCTBEH WHTENeKT, Kakto W Ada ce wacnegsa
EKCNepUMEeHTanHoO W OoueHn ponsTa U BL3AeNCTBUETO My KaTo nognomarail
WHCTPYMEHT B Da3BUTUETO Ha YMEHWUS Ha CTyAEHTUTE.

3a nocturaHe Ha nocTaseHaTa Uen AoKTopaHTkaTa e hopMynupana LuecT
Safa4un, CBbP3aHWM C aHanW3 Ha CbBPEMEHHUTE Moaxoau 3a asToOMaTu3anpaHo
NPOEKTUPaHE 4Ypes wu3non3BaHe Ha W3KYCTBEH WHTEnexT, AetuHMpaHe Ha
KpUTepun 3a n3bop w gonbneade Ha 6333 3HAHUS B nnatgopmata Online-
CADCOM, wuscnessaHe Ha BL3MOXHOCTUTE 3a M3non3BaHe Ha W3KYCTBEeH
WHTENEKT B MHXEHePHOTO ODy4eHue v NpakTuka, Banugauus Ha paspaboTeHuTe
METOAN 1 cpeAcTsa Ypes peanuaupaHe Ha yyebHu nadopaTopHu ynpaxHeHus.
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Beuyko ToBa Onpegens akTyanHOCTTa Ha W3CMEABaHUsl NPOBNeM, KakTo oT
Hay4HO NMPUNOXHa, Taka U OT NPUNOXKHA rMeaH TOYKN.

2. CreneH Ha no3HaBaHe CBLCTOSHUETO Ha npobnema wu TBOpYecka
WHTepnpeTauua Ha NuTepaTypHUA MaTtepuan.

NutepaTypHuaT o630p U CpaBHWTEneH aHanua, NPeAcTaseH OCHOBHO B
Mbpea rasa, ceabpxa 135 nybnukauwm u yeb caiitose, KaTo NOBEYETO OT THX C3
OT nocnegHWTe neT roguHW. ToBa MW [aBa OCHOBAaHWE Oa CMATaM, ye
AoktopaHTkata KaTepuHa Koctosa nosHaBa CbBPEMEHHOTO CLCTOSHUE Ha

pasrnexaaHuTe oT Hes Npobnemu, KoeTo @ OCHOBa 3a YCMELUHO pellasaHe Ha
AeduHUpaHUTE 3agaun.

3. CroTBeTcTBME Ha u3bpanaTa MeTOAMKA HA M3cneaBaHe ¢ NOCTaBeHATa
Luen v 3afauyv Ha AMCepTaunoHHUSA TPya

Uux. Katepuna Koctosa e chopmynupana uen W 3agaun. KOUTO Ca
aAeKkBaTHN W CLOTBETCTBAT Ha W3UCKBaHWATA 32 OWcepTauMoHeH Tpya 3a
npupobusane Ha obpasoBatenHaTa U HayyHa cTeneH JHoktop". WU3bpaHaTta
METOAMKA € Knacuyecka, kaTo npegnonara NOCTUraHe Ha nocraseHaTa uen w
3afiain, W BKIKOYBA CpPaBHUTENEH aHanuM3 Ha CbLEeCTBYBALUTE pelleHus,
paswmpasaxe Ha oHnanH obnayHa Gasa sHawuA, paspaboTeaHe Ha Moaynu 3a
obyyeHue MO aBTOMATU3UPEHO NPOEKTUPAHE HA KOMYHWKALIMOHHMU CXeMM,

BKMHOYBALUM WIMON3BAHETO Ha M3KYCTBEH WHTENEKT, aHanwWa Ha nonyyYeHuTe
pesynTaTu.

4. Kpatka aHanuTMyHa XapakTepUCTMKa Ha ecTeCTBOTO W OLEeHKa Ha
AOCTOBEPHOCTTa Ha MaTepuana, BbpXy KOWTO ce rpagsT NpUHOCUTE Ha
OucepTauuoHHUs Tpya

[peacTaBeHWAT aucepTauMoHeH Tpya e B obem oT 206 CTpaHuLn TeKcT,
CTPyKTypupaH B LWeCT rnasu, yBoj, 3aknoyeHue, bubnuorpadus, crnvcbum c
nybnukaumm U umtupanna, OTAENHO € NoABLP3aHo NpUnoXeHue s obem oT 95,
ChAbpXalwo onucaHve Ha paspaboTeHoTo nabopatopHO ynpaxHeHue,
XapakTepuaauuoHHW NacnopT Ha enemMeHTuUTe B cb3faneHarta Ba3aTa 3HaHus u
koA 3a 0bpaboTka Ha AaHHUTE OT HAaNPaBeHOTO CTATUCTUYECKO U3CneasaHe.

B yBopgHaTta nbpeBa rmaBa e HanpaseH 0630p HAa BbL3MOXHOCTUTE Ha
CbBpEMEHHWTE CWUCTEMW 32 aBTOMaTU3WpaHO NPOeKTUpPaHe KaTto ocobeHo
BHWMaHWe e O00bpHaTo BbpXy W3NON3BAHETO Ha W3KYCTBEH WHTENEeKT 3a
noanomaraHe Ha pabotata ¢ TAx. [NpeAcTaBeHOTO aHanUTUYHO NpoydYBaHe €
3a4bNbOYEHO, M3Non3BaHa TEPMUHONOIWA € KopekTHa, AeduHMpaHuTe uen W
3agaun ca pobpe aprymeHTUpaHu.

Bbe BTOpa rnaea ca pasrneaadu nogpobHO N3nonaBaHuTe B avucepTauusTa
MaremaTudeckn MeTogM U cpeicTtea 3a asTomatudeH uabop u cTatucTu4ecka

obpaboTka, KaTo MeTogM 33 MHOroKpUTEepuaneH aHanua Ha peLueHnATa,
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KpuTepuanHo-6asnpax BuHapeH MaTpUYEH MeToZ, KakTo U METOAM 33 obpaboTka,
aHanus u eusyanu3auns Ha aHKkeTHW gaHHu. OBbpHaTo e ocobexo BHUMaHuE w
Ha METOAUTE, U3NON3BaHN OT U3KYCTBEHUSA UHTENEKT.

B TpeTa rnaea ca onpegenenw Kputepuute 3a asTomatuyeH uabop Ha
NOAXOASL OHNANH UHCTPYMEHT 32 ONpefensiHe Ha OCHOBHUTE XapaKTepUCTMKY 1
NapaMeTpy Ha NacuBHU enemeHTH, CBETOAMOAHW MaTpUUM, TpaHchopmaTopu v
KNO4OBK 3axpanBaHua. [lafneHu ca v npuMepy 3a yCnelHoTo npunaraqe Ha Tesu
KpuTepuu,

B 4yeTBbpTa rnasa e onucaHa METOAMKa 3a Ch3gaBaHe W NonbnBaHe Ha
CTaHAaTU3upaH XxapakTepraaunoHeH NacnopT 3a pa3nuyHu OHMNanH MHCTPYMEHTK
3a asToMatusnpaHo npoektupaxHe. C HelHa nomoly & pa3wupeHa HasaTta cbe
3HaHKUA 1 ekcnepTHWs moayn Ha nnartdopmara Online-CADCOM.

B neta rnaea noapo6Ho ca paarneaaHu MHOBATUBHW METOAM 3a W3NON3B8aHe
Ha W3KyCTBEH WHTENEeKT 3a noanomaraHe Ha EenekTpoHHOTo obyyeHue no
aBTOMatu3MpaHo npoekTupaHe B KOMyHukaummTe. C TAxHa nomow| e
paspaboTeHo nabopaTtopHo ynpaxHeHue MacnegeaHe Ha HUCKOYECTOTeH
untep Ha Yebuwes c PSpice’. Hanpasenu ca gobpe oBocHosaHu w3soam
OTHOCHO npunoxumoctra Ha ChatGPT B8 ofy4eHweto no asToMaTM3MpaHo
npoexkTUupaHe.

B nocnegHarta wecta rnasa ca npeactaseHu cwbpanute Hag 22 000
oTroBopa oT cTyAeHTU oT 120 agbpxasu oT nobanHoTo CTYAEHTCKO NpoyysaHe
3a ChatGPT, ussbplueHo mexgy okTomepw 2024 r. u chespyapu 2025 1. AHanusbT
Ha TE3u AaHHW € U3BbPLUEH Ypes crneunanHo Cb3gazeH nporpaMeH Koa v nokassa
Kak ctygeHTute ot TY-Cochus nanonsseart ChatGPT.

S. Hay4yHONPUNOXHW U NPUNOXKHWA MPUHOCK Ha AUCEPTALMOHHWA TPYA

B AucepTaumonHua Tpya aBTopBT € Nocoyun 8 NpuHoca, onpeaeneHin KaTo
Hay4HU, Hay4HOMPUNOXHW 1 NpUNoXHW. Mpruemam npuHocuTe, MopMynuMpann oT
AokTopaxTa KatepuHa Koctosa, kouTo moraTt aa 6uaat 06obLeHu, kakTo cneasa:

v PaspaboteHa e meToguka 3a nognomaraHe Ha CTYAEHTUTE Npu oDy4eHneTo
UM MO aBTOMaTU3AUUA Ha NPOEKTUPaAHETO B KOMYHWKaLWUTE C W3nonssaHe Ha
ChatGPT.

v PaspaboTteHa 1 npunoxeHa e MeToawWka 3a asToMaThyeH wsbop Ha
NMOAXOAALM OHNaNH MHCTPYMEHTH 3a ACMNbnBaHe Ha Basa OT AaHHU U 3HaHWS 33
aBToOMaTU3auuns Ha npoekTupaHeTo Kkem ExcneptHus mogyn Ha Online-CADCOM.
HobaBeHo e enekTPOHHO ChAbPKaHUE 33 69 OHNAH UHCTPYMEHTY, CBLP3aHu C
“3bop W NpoeKkTMpaHe Ha NacUMBHW EnemMeHTW (PesUcTOopW, KOHAEH3aTopH,
BobuHuM, TpaHcopmaTopu) U Cxemu (KNioYoBM 3axpaHBaHUA W CBETOAWOAHM
MaTpuun).

v' ABTOMaTUHHWAT W3BOp Ha OHNaWH WMHCTPYMEHTUTE € peanuavpaH Ypes
MHOTOKpUTEPUANHU MeToAM, NpK KOeTo ca AeduHUpaH NOAXOAALN KPUTEPUM C
Pa3nu4HKn Ternoen koeduynueHTn.



v Ha Dasata Ha sagbnboyeH aHanua 3a MPUNOXEHMETO Ha W3KYCTBEHWS
WUHTENEKT B CUCTEMUTE 33 aBTOMaTWU3NPaHO MNPOEKTUPaHE W B ENeKTPOHHOTO
obyueHue, ca HanpaseHW AOCTOBEPHW WM3BOAM, Ye OT e4Ha CTpaHa uMma RcHa
TeHOSHUWA 33 3acCWUNeHW MHTEepecH WM WHBECTUUMM Ha BOAeLUUTEe KOMMaHwu B
Hay4YHuTe uacnegeanus B Taauw obnacTt, a oOT gpyra — NWNCBaT OUEHKa 3a
WHDOPMUPaAHOCTTa 3a HarnacuTe Ha CTYAEHTWTE 1 AOBpU peLleHus 3a pearnHoTo
U3nornssaHe Ha W3KYCTBEHWSA UHTENEKT.

v’ 3a nognomaraHe Ha CTygeHTuTe npu paboTtata UM MO BpeMe Ha
nabopaTopHUTE yNpaX@HeHWs no aBToMaTu3auus Ha NpoeKTUpaHeTo ca
paspaboTeHn W NMpUNOXeHW MEeToAu U CPeAcTBa 3a EneKTPOHHO obyyeHue ¢
u3non3asaHe Ha uskycteeH uHTenekTt, kato ChatGPT. 3a yenta e npeanoxeHo
3afaHne 3a nabopaTopHO ynpaxHeHue, koeTo e anpobupaHo B y4ebHaTa
NPaKTUKa 1 NoKa3ssa yckopeHue 1 ePeKkTUBHOCT Ha 0DYYUTENHUA NPOLET.

v' WacnegsaHu ca Harnacute, BL3npuATUATa U BNnaHWeTo Ha ChatGPT sbpxy
0by4yeHWeTo Ha CTYAEHTUTE B TexHudecku yHusepcuteT — Codus upes aHanus
Ha eMnUPUYHW OaHHWn B pamkuTe Ha rnobanHoTo wacnegeaHe ,Students’
Perception of ChatGPT", kato e paspaGoteH opuruHaneH codTyep 3a
cratuctuyecka oDpaboTka W Busyanusauus Ha nNONyYeHWTE pesynTaTw.
HanpaseHuWTe npu TOBa M3BOAM Ca W3NON3BaHW Npu paspaboTeHWTe HOBW
METOAMKA 33 fpunaraHe Ha W3KYCTBEH WHTEnekT B o0y4eHuweTo no
aBTOMaTU3MpaHO NpoeKkTUpaHe.

Cuutam, Ye nonyyeHuTe pesynTaTi ca OPUrMHaNHW W HaMbNHO OTrOBapPAT

Ha uaucksaHWATa 3a npupobusane Ha obpasosaTenHaTa W HayyHa CTEneH
AAOKTOp".

6. OuyeHka 3a cTeneHTa Ha NMYHOTO YYacTHe Ha OUCepTaHTa B NPpUHOCUTE

3a NU4YHNTE NPUHOCK Ha AOKTOopaHTa Mar. uHx. Katepura Koctosa cbas oT
q')EKTEt, 4e UMa €0UH CaMOCTOoATENEeH HaydYeH TPYA, a B NeT OT OCTaHanute e
NMbPBU CLABTOP. ToBa My AaBa OCHOBAHWE [ia NpUeMa, Y& AUCepTaUnMoHHUAT TPYA
M NpUHOCKUTE Ca NW4YHO 4eno Ha KaHawuaarTa.

7. Nybnukaummn n UUTUPaHMA Ha NYONUKaLKWK NO AWCEePTALMOHHUA TPYQ

Mo ancepTauvoHHus TPYA ca HanpaseHwn 7 nybnukauun Ha MexgyHapoaHK
KoHepeHuun, oT KouTo 6 ca pedhepupann B Scopus. MNpeacraseHaTa asTopcKa
cnpaska nokassa, 4e ca 3abenss3aHn 96 (86 Ge3 camMoOLMTUPaHWUA OT BCWUMKW
CbLaBTOPW) UUTUPaHWS B cTati, pedepupaHn B Scopus.

HanpageHuTte nybnukaumm W nNPUNOXEHWTE UWTUPaHWs, HaaxXsbpnaT
MWHMMANHW M3UCKBaAHWA 32 NpUckXaaHe Ha obpa3sosaTenHara U HayyHa cTenex
+10KTOP". lpuemam, 4ye OCHOBHWTE pe3ynTaTu Ha AUCEPTAUUCHHWA TPYd ca
A0CTOAHME Ha MeXxayHapoaHaTa v brnrapckaTta HayyHa oblecTBeHoCT.



8. Manon3eaHe Ha pe3ynraTuTe OT AUCEPTAUWOHHUA TPYA B HayyHarta M
couuanHarta npakTuka

MHoro nonoxuTeneH e MakTeT, Y€ peanuanpaHwTe WacregsaHus Ha
AOKTOpaHTa Ca NpoBeAeHW B paMKUTe Ha YEeTWpW, YCNewHO NpUKNYunu,
Hay4YHOM3CNEAOBATENCKW npoeKkTta — eauH duHaHcupad oT o HayyHu
uacnefsaHusa’, eQuH Hay4yHOM3CIea0BaTENCKY NPOEKT B NOMOLLY Ha JOKTOPaHTK B
TY Codus n gsa c MexayHapoaHo y4actue. Cuiyo paspaboTeHoTo nabopaTopHo
ynpaxHeHue e anpobupaHo 8 y4ebHua npouec BB PTK.

9. OueHka Ha CBHLOTBETCTBMETO Ha aBTopedepata C M3UCKBaHUATaA 3a
M3roTBAHETO MY, KAKTO M Ha afleKkBaTHOCTTa Ha OTpa3ABaHe Ha OCHOBHMUTE
NonNoXeHWA U NTPUHOCKUTE Ha AMCepTaUuWoHHWUA Tpyad

AsTopedepaTsT M3UANC OTpas\sa pesynTaTtuTe, nocTUrHaTtv B
AWCEPTaUMOHHWA TPYL4, KakTo W OCHOBHUTE npuHock. Cbluo Taka e WsroTeeH
CLIMacHo M3UCKBaHWATA 3a oTnedYaTeaHe Ha TexHu4yecku yHusepcuteT — Codusn.

10. MHeHus, NpenopbKU 1 Benexku

WanenHeHn ca BCUYKWM Npenopbku U 3abenexku, HanpaseHW OT MeH B
npeaeapuTenHaTo MHEeHWe, KakTo W Te3n OT HanpaseHOoTOo DﬁC‘bMEH& Ha
oucepTayuoHHUA Tpyad.

11. 3akniouyeHue C fiCHA NONOXWTENHa WKW oTpuuaTenHa oueHkKa Ha
AucepTauuoHHUA TpyA

Cuutam, Ye gucepTaunoHHuaT Tpya ,PaspaboTeane Ha MeToAW U cpeacTea
3a enekTpoHHO Dﬁ}“—IEHHE no aeToMaTu3auna Ha NpoekTUpPaHeTo C M3nonaeaHe
Ha W3KYCTBEH WHTENeKT Ha mar. uHx. Katepuna KocToea nokpuBa
M3NCKBAHUATA Ha 3aKoHa 32 pa3BuTHE Ha akagemMudHus cbcTae B Penybnuka
Brnrapua u lNpasunHuka 3a HErosoTo NpunoXexue. MNpuemam 4Ye, HanpaseHuTe
M3BOAM W 3aKNIOYEHWUS Ca NOrMYeCcKn U KOMNETEHTHO NOCTRPOEHMU.

Mony4eHute B AOUCEPTAUMOHHMA TPYA NPUHOCK, [OEMOHCTpUpaHuTe
oBpa3oBaTenHo HUBO WU HaTPyMaH TEOPETUYECKU WU NPaKTUYECKU ONUT MU aasar
AOCTaTkYHM OCHOBaHWA Aa NpennoXa Ha yeaxaemuTe 4ynedHose Ha HaydHoTo
Kypu fa npuceau Hay4yHa cteneH ,[OKTOR  no npodecMoHanHo HanpasneHune 5.3
KoMyHUKaunoHHa (] KOMMOTBPHE TEXHWKA, HayJyHa cneuwanHocT
ABTOMaTU3aUWMA Ha WHXKEHEPHWS TPYA W CUCTEMM 3a aBTOMaTu3auMs Ha
NPOEKTUPaHeTO Ha AOKTOPaHT Mar. uHX. KatepuHa Kncroaﬁa

22.068.2026 r. WaroTeun:
(aou. a-p bosHka Hukonosa)
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: of doctoral thesis
for obtaining the educational and scientific degree "Doctor”
in a professional field 5.3 Communication and Computer Engineering,

in the scientific specialty ,Computer-aided engineering and computer-aided
design systems”

Author of doctoral thesis: M.Sc. Katerina Kostova

Topic of doctoral thesis: , Development of Methods and Tools for E-
Learning in Electronic Design Automation Using Artificial Intelligence”

Assoc. prof. Dr. Eng. Boyanka Nikolova,
Technical University of Sofia

1. Relevance of the research problem in scientific and applied terms. Degree
and levels of relevance of the problem and the specific tasks addressed in
the dissertation

The topic of the dissertation is contemporary, innovative, and highly relevant,
as it reflects emerging trends in the digitalization of education and the integration
of artificial intelligence into educational processes. It addresses the need for
effective methods of teaching complex engineering disciplines, such as computer-
aided design (CAD), through the use of adaptive and intelligent learning
environments. The research possesses significant scientific potential as well as
broad practical applicability in both academic and industrial settings. The topic
combines several rapidly developing fields, including artificial intelligence,
electronic learning (e-learning), engineering design, and human-machine
interaction. The methods and tools developed within the dissertation may be
applied not only in university education but also in the delivery of distance-learning
courses via online platforms, corporate training programs, engineering centers,
and other educational contexts.

The primary objective of the present dissertation is to analyze and apply
contemporary approaches to computer-aided design through the use of artificial
intelligence, as well as to investigate and experimentally evaluate the role and
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impact of ChatGPT as a supportive tool in education, skills development, and
student preparation.

In order to achieve this objective, the doctoral candidate has formulated six
research tasks related to the analysis of contemporary approaches to computer-
aided design employing artificial intelligence; the definition of criteria for the
selection and expansion of the knowledge base within the Online-CADCOM
platform; the investigation of opportunities for the application of artificial
intelligence in engineering education and practice: and the validation of the
developed methods and tools through the implementation of educational
laboratory exercises. All these aspects confirm the relevance of the research
problem from both scientific-applied and practical perspectives.

2. Degree of familiarity with the state of the art and creative Interpretation of
the literary material.

The literature review and comparative analysis, presented primarily in the
first chapter, comprise 135 publications and websites, the majority of which have
been published within the last five years. This provides sufficient grounds for
concluding that the doctoral candidate, Katerina Kostova, possesses an excellent
understanding of the current state of the problems addressed in the dissertation.

which constitutes a solid foundation for the successful accomplishment of the
research objectives.

3. Correspondence of the chosen research methodology with the
dissertation's objectives and tasks

Eng. Katerina Kostova has formulated research objectives and tasks that
are appropriate and fully consistent with the requirements for a dissertation
submitted for the award of the educational and scientific degree of Doctor. The
selected methodology follows a classical research approach and is well suited to
achieving the stated objectives and tasks. It includes a comparative analysis of
existing solutions, the expansion of an online cloud-based knowledge base, the
development of educational modules for the computer-aided design of

communication circuits incorporating the use of artificial intelligence, and an
analysis of the results obtained.

4. Brief analytical description of the doctoral thesis and assessment of the
reliability of the material on which the contributions of the dissertation are
built.

The submitted dissertation comprises 206 pages of text and is structured
Into six chapters, an introduction, conclusions, a bibliography, and lists of
publications and citations. In addition, a separately bound appendix of 95 pages
Is included, containing a description of the developed laboratory exercise,
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characterization sheets for the elements included in the created knowledge base,
and the code used for processing the data obtained from the conducted statistical
study.

The introductory first chapter provides an overview of the capabilities of
contemporary computer-aided design systems, with particular emphasis placed
on the use of artificial intelligence to support their operation. The analytical review
presented is comprehensive, the terminoclogy employed is accurate, and the
objectives and research tasks are clearly defined and well justified.

The second chapter examines in detail the mathematical methods and tools
employed in the dissertation for automatic selection and statistical processing,
including methods for multi-criteria decision analysis, a criteria-based binary
matrix method, and methods for the processing, analysis, and visualization of
survey data. Particular attention is also devoted to the methods utilized by artificial
intelligence systems.

The third chapter defines the criteria for the automatic selection of
appropriate online tools for determining the principal characteristics and
parameters of passive components, LED matrices, transformers, and switched-
mode power supplies. Examples demonstrating the successful application of
these criteria are also provided.

The fourth chapter describes a methodology for the development and
completion of standardized characterization sheets for various online computer-
aided design tools. Through its application, the knowledge base and expert
module of the Online-CADCOM platform have been expanded.

The fifth chapter presents an in-depth examination of innovative methods for
employing artificial intelligence to support e-learning and computer-aided design.
On the basis of these methods, a |aboratory exercise entitled "Investigation of a
Chebyshev Low-Pass Filter Using PSpice" has been developed. Well-founded
conclusions have been drawn regarding the applicability of ChatGPT in education
related to computer-aided design.

The final, sixth chapter presents more than 22,000 responses collected from
students in 120 countries as part of the Global Student Survey on ChatGPT
conducted between October 2024 and February 2025. The analysis of these data
was performed using specially developed software code and demonstrates how
students at the Technical University of Sofia utilize ChatGPT.

5. Scientific, scientific-application and application contributions of the
dissertation.

In the dissertation, the author identifies eight contributions classified as
scientific, scientific-applied, and practical. | accept the contributions formulated by
the doctoral candidate, Katerina Kostova, which may be summarized as follows:



v A methodology has been developed to support students in their studies
of computer-aided design (CAD) in communications through the use of ChatGPT.

v" A methodology for the automatic selection of suitable online tools to
expand the database and knowledge base for CAD within the Expert Module of
Online-CADCOM has been developed and implemented. Electronic content
relating to 69 online tools associated with the selection and design of passive
components (resistors, capacitors, inductors, and transformers) and circuits
(switched-mode power supplies and LED matrices) has been incorporated.

v’ The automatic selection of online tools has been implemented using
multi-criteria methods, whereby appropriate criteria with different weighting
coefficients have been defined.

v' Based on an in-depth analysis of the application of artificial intelligence
in computer-aided design systems and e-learning, reliable conclusions have been
drawn indicating, on the one hand, a clear trend towards increased investment by
leading companies in research in this field, and, on the other hand, insufficient
awareness regarding students' attitudes and the lack of effective solutions for the
practical implementation of artificial intelligence.

v' In order to support students during laboratory exercises in computer-
aided design, methods and tools for e-learning employing artificial intelligence
technologies, such as ChatGPT, have been developed and implemented. For this
purpose, a laboratory assignment has been proposed, piloted within the
educational process, and shown to improve both the efficiency and pace of
learning.

v Students’ attitudes, perceptions, and the impact of ChatGPT on their
learning at the Technical University of Sofia have been investigated through the
analysis of empirically obtained data within the framework of the global study
"Students’ Perception of ChatGPT". Original software for the statistical processing
and visualization of Likert-scale data has been developed. The conclusions
derived from this research have been utilized in the development of new
methodologies for the application of artificial intelligence in education related to
computer-aided design.

| consider the results obtained to be original and fully compliant with the
requirements for a dissertation submitted for the award of the educational and
scientific degree of Doctor.

6. Assessment of the doctoral candidate’s personal contribution to the
achieved results

| assess the personal contribution of the doctoral candidate, MEng Katerina
Kostova, on the basis of the fact that she is the sole author of one scientific
publication and the first co-author of five of the remaining publications. This
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provides sufficient grounds for concluding that the dissertation and the
contributions presented therein are the candidate's own work.

7. Publications and citations related to the dissertation

A total of seven publications based on the dissertation research have been
presented at international conferences, six of which are indexed in Scopus.
According to the author's report, 96 citations have been identified in publications
indexed in Scopus, of which 88 exclude self-citations by all co-authors.

The number of publications and the citations presented exceed the minimum
requirements for the award of the educational and scientific degree of Doctor. |
therefore accept that the principal results of the dissertation have become known
to both the international and the Bulgarian scientific communities.

8. Application of the dissertation results in scientific and social practice

A particularly positive aspect is that the research conducted by the doctoral
candidate has been carried out within the framework of four successfully
completed research projects: one funded by the Bulgarian National Science Fund,
one research project supporting doctoral students at the Technical University of
Sofia, and two projects involving international collaboration. In addition, the
developed laboratory exercise has been piloted and implemented within the
educational process at the Faculty of Telecommunications,

9. Evaluation of the author's abstract with respect to the established
requirements and its adequacy in reflecting the main results and
contributions

The dissertation abstract fully reflects the results achieved in the
dissertation, as well as its principal contributions. Furthermore, it has been
prepared in accordance with the publication requirements of the Technical
University of Sofia.

10. Critical remarks and recommendation

All recommendations and comments made by me in my preliminary review,
as well as those raised during the preliminary discussion of the dissertation, have
been adequately addressed and implemented.

Conclusion

In my opinion, the dissertation entitled " Development of Methods and Tools
for E-Learning in Electronic Design Automation Using Artificial Intelligence"
submitted by M.Sc. Eng. Katerina | Kostova meets the requirements of
the Law on the Development of the Academic Staff in the Republic of Bulgaria and
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its Implementing Regulations. The conclusions and summaries presented in the
dissertation are logically structured and competently substantiated.

The contributions presented in the dissertation, together with the
demonstrated educational level and the accumulated theoretical and practical
experience of the candidate, provide me with sufficient grounds to recommend to
the esteemed members of the Scientific Jury that the doctoral candidate Katerina

Kostova be awarded the educational and scientific degree “Doctor” in
the professional field 5.3. Communication and Computer Engineering, scientific
speciaity "Computer-aided engineering and computer-aided design systems.”

22.06.2026 Reviewer:
(Assoc. prof. Dr. Eng. Boyanka Nikolova)
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