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~ Bbpxy AUcepTaunoHeH TPYQ
3a npupobueanxe Ha obpasosarenna u Hay4Ha cteneH ,,[lokrop*
No NpogecnoHanHo Hanpasnexue 5.3 KomyHuKaumoHua u
KOMNIOTbpHa TexHuka,
Hay4Ha cneywanHocT ~ABTOMaTH3auun Ha MHXeHepHusa Tpya u
CucTemu 3a asTomaTuzauus Ha npoekTupaHero”
ABTOp Ha AUcepTauvoHHus Tpya;

Mar. uHx. Katepuna KoctoBa
Tema Ha AVCEPTaLMOHHMA Tpya: »Paspaboreane Ha MeTogu u
CPEACTBa 32 eNneKkTpoHHo oByyeHue no aBTOMaTU3aums Ha
MPOEKTUPaHeTo ¢ uanonasaqe Ha W3KYCTBEH UHTenekT"
“neH Ha HayyHoTo Kypw: aou. O-p uHx. PocTucnas Pyces,

TexHuueckn YHusepcuter - Codhusn

CTAHOBULLE

1. Axtyanuocr ua pPazpaborTeanus 8 AHCEPTaUMOHHMA Tpya npobnem s Hay4Ho
W HayYHONPUIIOXHO OTHOWeEHMe, Crenex u vuea Ha aKTyanHocTTa Ha npobnema
M KOHKpeTHUTE 3agaum, paapabortenu B AuceprauyusTa.

Temata Ha AucepTaumonHua Tpya e aKTyanHa W MHOBaTWBHA, Tbit KaTo ce
tbokycupa BBbPXY HAKONKO MooepHu obnacru: dBTOMATW3MpaHo npoexTupare,
W3KYCTBEH WHTENEKT, enexTPoOHHO 0DyyeHwe. PaspaboTtenute METOAW U cpencTea B

OcHoBra uen wa HacToAWMWA aucepTaunoHeH TPYA & Aa ce aHanusupar u
APUNOXaT CbBPEeMeHHU nogxogm 3a aBTOMaTU3MPaHO npoeKTUpaHe ypes
U3SNon3seaHe Ha UakycTeew WHTENeKT, KakTo W na ce W3cneasa v excnepuMmedTanHo
OUEHW ponsTa W BwageicTeueTo Ha ChatGPT kato MOANOMaralw, WHCTpyMeHT B
oBy4enneTo, pasBuTHeTo Ha YMEHMA W NOAroTOBKATE Ha CTYQEHTHW.

Hag 35% ewerogeH PECT Ha nybnukauwuTe, Beuuko Tosa onpefens akTyanHocTTa
Ha u3cnegsanna npoGnem.

2. CreneH Ha noswasaHe ChCTOAHMETO Ha npoGnema u TBOpYecka
WHTepnpeTauusa Ha nurepatypHus Marepuan.

B Tasu aucepraums ca usnonssanu 135 nurepartypuu M3TOYHWKE, OT KowuTo B
aBTOpCKkW. B o630pHuTe rnasu ca unTupann 26 nyGnukaumu ot nocnegHuTe ner
FOQUHM.

ToBa Mu gaea ocHoBanue Ad CMATaM, ye fokTopaHTkata KatepuHa Kocrosa
NO3HABA CLBPEMEHHOTO ChLCTOSHWE Ha PEWaBaHnTe or HeR npobnemu, koeTo e
OCHOBa 3a yCneLwHo peluasaxe Ha nocTasexuTe 3agaym.
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3. CroTBeTcTBMe Ha uabpaHaTa MeTOAMKA Ha W3CNeABaHe C NoCTaBeHaTa uen u
3apayM Ha AMCepTauMOHHWS TPyA.

HokropaxTkata Katepuna Koctosa e chopmynupana uen u 3agaum, Kouto ca
aAeKBaTHW W CBOTBETCTBAT HA MWIMCKBAHWATE 33 AWCEPTaLMOHEH Tpyn 3a
npupobusaxe Ha obpasosaTtenHata u HayuHa crenes JlokTop”

3a pewlaBaHe Ha NOCTABEHWUTE 3agayM W nocTUrade Ha Uenta Ha
AVCEpPTaUMSTa ca UaNonNsBaHu pasnuyHn MeToau.

4, Hay4HONPUNOXHN U NPUNOXKHK NPMHOCH Ha AHUCEPTALNOHHUSA TPYA
B ndcktopckata paucepraumAa moratr ga  ce  000BWAT  cneguTe
HAYYHONPUNOMXHN NPUHOCH.
» PaspaGotena e meToguka 3a asTomaTuueH noabop, XapakTepuanpaHe
W NONLMBaHE Ha EeneKTPOHHOTO ChAbpPWaHWEe 33 paannyHi TWnose
EenemMeHTU U cxemn KbMm EkcnepTHus mogyn Ha Online-CADCOM.
» PaspaGorteHa e meToguka c uanonasaxe Ha ChatGPT 3a nognomaraHe
Ha cTyaeHTMTE B nabopaTopHuTe YNpamHEHUs MO aBTOMAaTM3IAUMA Ha
NPOEKTUPaHEeTO B KOMyHUKauunTe B 2 hasu - obydnTenHa u npunoxHa.
» [eduHupadn ca KPUTEPWM C pasnWUyHW Ternosu KoeduunesT 3a
asTomatuyeH usbop 4Ype3 MHoTOoKpUTEpMAanHW METOAM Ha OHNaitH
WHCTPYMEHTM 3a nogbop W npoeKTUpaHe Ha NacUBHW EeneMeHTH
(pesucTopu, koHgeHsaTopu u Gobuuu), TpaHcdOPMATOPM, KITIOYOBM
3axpaHBaHWA U CBETOOMOOHN METPULIK.
* T[lpunaraiiku HoBWTE MeToAwWkm e paspaboTeHo W NONMLAHEHO B
cuctemarta Online-CADCOM, enekTpoHHO ChabpaHue 3a 69 osnaiiH
MHCTPYMEHTM 3a noabop W NpoeKTUpaHe Ha ENEeMEeHTH W CXeMW -
peancTopu, KoHAEH3aTOpPUM W BobWHKW, TpadchopmaTopK, KNO4YoBK
3JaxpaHeaHWa U CBETO4MOAHW MaTpuuM.
* PaspaGoteHute MeTooM W CPEACTBa 33 ENEKTPOHHO obyyeHue no
2BTOMaTU3AUMA Ha NPOSKTUPAHETD C W3NON3BaHe Ha W3KYCTBEH
weTenekt, kato ChatGPT, 3a nognomarase Ha CTyOeHTATe B
nabopaTopHUTe YNpaDKHEHWA Ca BanMAMPaHd W OUSHEeHW KaTo
yckopeHwe W eeKTUBHOCT Ha oDYYMTEenHWs MPOLEC, OrpaHuYeHus M
oBpatHa BpbaKa.
B

CmAaTam, Ye nonyyeHuTe pesyntat ca OPUrHHanHN W CbOTBETCTEAT Ha
M3NCKBaHWATA 3a AWcepTaunoHeH Tpya 3a npuaobueane Ha obpasosatennara
u HayyHa creneH JlokTop".

5. OueHka 3a cTeneHTa Ha NUYHOTO YYACTHE Ha AUCEPTaHTa B NPUHOCHTE,

3a NUYHKUTE NPUHOCK Ha JoKTopaHTkaTta KaTtepuHa Koctosa saxniouasam oT
thakTa, Y& TA UMa €UH CaMOCTOATENEH HaydeH TPY4, @ B WeCT OT ocTaHanuTe e
Nbpen cbasTop. ToBa Mu GaBa OCHOBaHMWe fia npuema, Ye ANCepTaUroHHWAT Tpya U
NPUHOCKTE Ca NUYHO SN0 Ha KaHaAWAaTa.



6. Npeuenka Ha nyBnukauuwTe no AWCepTaLUMOHHUA TPYA.

Mo awceptaumaTa ca Hanpasexn 7 nybnukauvu, kato 6 ot cratuMTe ca
pedepupany. Mpeacrasenara asTopeka cnpaeka nokasea 86 uWTMpaHwa B cTaTuw,
pedepupaHi 8 Scopus.

Hanpasenute nyGnukauuu HaAXBbpnAT MWHUManHWTE W3WCKEaHWa 33
NpuceXaHe Ha oOpasoeaTtenHata W HayuHa crenex ,JlokTop“. Mpuemam, ye
OCHOBHWTE PE3YNTaTU Ha ANCEPTaLMOHHWA TPYA Ca JOCTOSHUE Ha MexayHapogHaTa
1 DarapckaTa Hay4Ha oblecTseHoCT,

7. KpuTiuHm 3a6enexku U npenopsKu

Hamam ceproaHu sabenexkn kM npeacTasexara auceprauus.

MNpenopbka: Bbe Bpb3ka C Haman\BaHe Ha roneMusitT obem (or 208 ctp.) Ha
AWCEpTaUnoHKNA Tpya O Buno no-npaktudso Tabnuuute C Hnacupurkaumms Ha
WHCTPYMEHTWTE" Aa ce W3HecaT B NpUNoXeHue.

8. 3aknioveHMe C FACHA NONOMMTENHa WMAW OTPULATENHa oueHKa Ha
AWCePTaLMOHHMA TPYA.

Cuutam, Ye gucepTauMoHHWAT TPyR PaspaboTeaHe Ha METOaM 1 cpencTtea 3a
EeKTPOHHO ODy4eHWe No aBTOMETW3AUWA HA NPOEKTUPEHETO C W3nonasaHe Ha
USKyCTBEH WHTENeKT " Ha gokTopaxTkata KaTepwHa Koctoea nokpuea
M3UCKBAHMATE Ha 3aKkoHa 33 pasBMTHE Ha AKAJEMWYHWA CbCTEB B Peny8nuka
Bunrapua u MpasunHuka 3a HEroBOTO NPUNOKEHUE.

Mpuemam, ye U3BOAWTE U IAKNIOYEHMATA B AVCepTauuATa ca NOru4ecky M
KOMNETEHTHO NOCTPOSHM,

Bw3 OCHOBa Ha nonyyeHUTE HAYYHONPUMOKHW NPUHOCH B AvcepTaunaTa,
0Dpa3oBaTENHOTO HUBO, HATPYNAHWA TEOPETUMEH W MPAKTUYECKW OMWUT. 3HAYUMUTE
nyGnukauun no avcepTauuaTa, Npeanaram Ha Hay4HOTD KypW & NpuchAaM Ha mar.
K.  Karepuna KoctoBa Hayudata crened ,fokrop“ no
npodiecuoHanHo HanpasneHe 5.3 KoMyHukauwoHHa W KOMMIOTBLPHAa TEXHMWKSE,
HayyHa CcheunanHocT _ABTOMaTU3aLMA HA WHKEHEDHUS TPYO W CUCTEMM 33
aBTOMarM3auUus Ha npoekTupaHeTa”

23.06.2026r. YIEH HA XXYPWUTO:;
(aou. a-p Poctucnas Pyces)
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STATEMENT
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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 speciality ,,Computer-aided engineering and
computer-aided design systems”
Author of doctoral thesis:

M.Sc. Eng. 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. Rostislav Rusev,

Technical University of Sofia

1. Relevance of the problem developed in the doctoral thesis in scientific and
applied science. Degree and levels of relevance of the problem and the specific
tasks developed in the doctoral thesis.

The topic of the dissertation is relevant and innovative, as it focuses on several
modern areas: automated design, artificial intelligence, e-learning. The methods and
tools developed in the dissertation can be used for automated design of various
devices and modules, e-learning in design for students and engineers.

The primary objective of this dissertation is to analyze and apply contemporary
approaches to automated design through the use of artificial intelligence, as well as
to investigate and experimentally evaluate the role and impact of ChatGPT as a
supporting tool in the education, skills development, and training of students.

A review of the scientific databases reveals more than 14,000 publications related to
Al-driven CAD systems, with an annual growth rate of over 35% in the number of
publications observed during the last five years. This trend clearly demonstrates the
relevance and significance of the research problem addressed in this dissertation,

2. Degree of understanding of the current state of the problem and creative
interpretation of the literature reviewed.

This dissertation uses 135 literary sources, of which 6 are authored. In the review
chapters are cited 26 publications from the last five years.

This gives me reason to believe that the PhD student Katerina Kostova is well
acquainted with the current state of the art in the addressed research problems,
which is the basis for successfully solution of the defined tasks.
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3. Correspondence of the chosen research methodology with the set goal and
tasks of the dissertation.

PhD student Katerina Kostova has formulated a goal and tasks that are adequate

and correspond to the requirements of a dissertation work for acquiring the
educational and scientific degree "Doctor".

Various methods were used to solve the tasks and achieve the goal of the
dissertation.

4. Scientific, scientific-applied and applied contribution of the dissertation.

The following scientific-applied contributions can be summarized in the doctoral
dissertation.

* A methodology has been developed for automatic selection, characterization and
filling in of electronic content for different types of elements and circuits for the Expert
Meodule of Online-CADCOM.

* A methodology using ChatGPT has been developed to assist students in laboratory
exercises on automation of design in communications in 2 phases - educational and
applied.

* Criteria with different weighting factors have been defined for automatic selection
through muiti-criteria methods of online tools for selection and design of passive

elements (resistors, capacitors and coils), transformers, key power supplies and LED
matrices.

* Applying the new methodologies, electronic content for 69 online tools for selection
and design of elements and circuits - resistors, capacitors and coils, transformers,
key power supplies and LED matrices has been developed and filled in the Online-
CADCOM system.

* The developed methods and tools for e-learning in design automation using artificial
intelligence, such as ChatGPT, to assist students in laboratory exercises have been
validated and evaluated in terms of acceleration and effectiveness of the learning
process, limitations, and feedback.

| believe that the obtained results are original and fully comply with the requirements
for dissertation work for obtaining the educational and scientific degree "Doctor".

5. An assessment of the degree of the dissertation candidate's personal
participation in the contributions.

For the personal contributions of the PhD student Katerina Kostova, | judge from the
fact that she has one independent scientific paper, and she is the first co-author in six
of the others. This gives me reason to assume that the dissertation work and
contributions are the personal work of the candidate.

6. Evaluation of dissertation publications.

Seven publications have been made on the dissertation, with 6 of the articles being

refereed. The presented author reference shows 86 citations in arficles refereed in
Scopus.



The publications exceed the minimum requirements for awarding the educational and
scientific degree "Doctor”, | accept that the main results of the dissertation are
available to the international and Bulgarian scientific community,

7. Critical remarks and recommendations.

| have no serious remarks to the presented dissertation.

Recommendation: In relation with reducing the large volume (206 pages) of the
dissertation, it would be more practical to move the tables with the "classification of
instruments" to an appendix.

8. Conclusion

| believe that the dissertation " Development of Methods and Tools for E-Learning in
Electronic Design Automation Using Artificial Intelligence” by PhD student Katerina
Kostova meets the requirements of the Act on the Development of
Academic Staff in the Republic of Bulgaria and its implementing Regulations.
| accept that the conclusions and final remarks in the dissertation are logically and
competently constructed.
Based on the scientific and applied contributions received in the dissertation, the
educational level, the accumulated theoretical and practical experience, the
significant publications on the dissertation, | propose to the scientific jury to award
M.Sc. Eng. Katerina Kostova the academic degree "Doctor” in
professional field 5.3 Communication and Computer Engineering, in the scientific
speciality ,Computer-aided engineering and tomputer-aided design systems ",

23.06.2026. Member of the Scientific Jury:
(Assoc. prof. Rostislav Rusev)
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