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1. AkTyanHocT Ha pa3paboTBaHusA B AUCEpPTaLUNOHHUA TpyAa NpobnemM B Hay4YHO U
Hay4YHOMPUIIOXKHO OTHOLLEHMUe.

Be3xnyHnTe TeXHONornmn ca oT KNKYOBO 3HAYEHME 3a ycnexa Ha uudpoBaTta TpaHchopmaumns n
3a pasBUTUETO Ha MHOYCTpUATA, MHTENUIEeHTHUTE rpagoBe, MOAEPHOTO obpasoBaHue u T.H. OT
Apyra cTpaHa NporHo3uTe nokassaT, 4ye A0 kpasa Ha 2025r. B cBeToBeH Mawab we 6baar
CBbP3aHN OKONO 75 Mmunvapaa yCTpoMCTBa, KOUTO e 0OMeHAT nHpopmaumsa nomexay cu. Tosn
orpomeH 6pon Ha 6e3XMYHM YCTPOMCTBA OT CBOS CTpaHa Le AoBeae A0 ApacTUYHO yBenMyaBaHe
Ha notpebneHveTo Ha eHepruda. lMopaguM TasuM NpuuMHA, BBLNPOCHT, Kak Ada ce ocurypu
3axpaHBaHe Ha ycTponcTBata B Oe3XMYHU Mpexu OT anTepHaTUBHU U3TOYHULWM Ha eHeprus,
CTaBa BCe MO-aKTyarneH 1 Hanexaly 3a peweHne. Temata Ha AucepTaumaTa € U3KNKYUTENHO
akTyanHa, oKycupaHa BbpXy akTyariHa TeMaTuKa CBbp3aHa C pellaBaHe Ha Bbnpoca Kak
[a ce oCcuUrypu 3axpaHBaHe Ha ycTpoucTBaTa B 0€3XMYHW NEepCOHANIHU MpPexu oT
anTepHaTUBHU M3TOYHULU Ha €eHeprusi, NopoAeH OT ronemMuss Gpor Ha Oe3KUYHU
YCTPOMCTBA, M3NONI3BaHUN B NOYTU BCEKN CEKTOP — OT BaHKMpaHe n Cerncko CTONaHCTBO A0
TpPaHCNOpPT U 3apaBeona3BaHe.

LlenTta Ha aucepTauMoHHUs Tpyd € Oa ce paspaboTAT HOBM MeToaM 3a MPOeKTMpaHe U
XapaKkTepusmpaHe Ha peKTeHW 3a 3axpaHBaHe Ha KOMYHWKAUMOHHM Bb3NW B 6E3XKUYHU
NepCoHanH1 MpPexu.

2. CrteneH Ha no3HaBaHe CbCTOSAHMETO Ha Npobriema U TBOpUYecKa MHTepnpeTauus Ha
nuTepaTypHuUsi matepuan.

MpeacTaBeHMAT mMaTepuan nokasea, Ye AOKTOPaHTBLT 3aabl0bo4YeHo e npoyyun ronam 6por ot
3HaUMMUTE HayyHu nNybnvkaumm B obracTTa Ha pellaBaHe Ha BbMNpOca Kak Aa ce Oocurypu
3axpaHBaHe Ha yCTponcTBaTa B 6€3XMYHM NePCOHaNHN MpeXun oT anTepHaTUBHM U3TOYHULN Ha
eHeprus. OBwunAT 6por Ha UUTUPaHUTE NUTEpPaTypHU U3TOYHUUM e 127, kaTo noBeye oT 85% oT
TAX ca NybnukyBaHM Npe3 nocnegHnTe AeceT roanHu, KOeTo e CneacTBue OT akTyanHocTTa Ha
TemaTta. Bb3 ocHOBa Ha TOBa npaBUIIHO ca DOPMYNMPaHU LeNTa Ha AUCEPTALMOHHUS Tpya U
3ajaynTe 3a HeMHOTO NoCTUraHe.

3. CboTBeTCcTBME Ha M3bpaHaTa MeToAMKA Ha U3cnedBaHe C NocTaBeHaTa uen u
3afjlauM Ha gUcepTaLMOHHUSA TPYA.



B u3nbnHeHMe Ha nocTtaBeHMTe 3adayun, BbB BTOpa [MaBa € paspaboTeHa U npeactaBeHa
MeToaonorns 3a U3NYEecKo MNPOEKTUPaHE Ha PEKTEHU, MPUMOXKUMM 3a 3axpaHBaHe Ha
KOMYHWKaLMOHHN Bb3nn B BE3XUYHM nepcoHanHn mpexu. Metogonorvsta € AeMOHCTpupaHa
ypes anropuTbM. B HacTosawm agucepTaunoHeH Tpya ca NpeacTaBeHu pesyntaTty OT NPoBeAEHM
N3MepBaHUS HAa UHTEH3UTETA Ha eNEKTPMYECKOTO Nore B rpajacka 30Ha, NoAXoAsLLa 3a pasBuTtue
Ha ,MHTENUreHTHO rpaacko 3emedenue“. 3a MpoBexaaHe Ha U3MepBaHUATA € MNPUNOoXeH
MeToabT Ha LUMPOKONEHTOBO M3MepBaHe, KOMTO e u3bpaH B CbOTBETCTBME C €BPOMENCKUTE
ctangapt EN 50413:2019. NpunaraHeTo Ha TO3M MeTo NO3BOSIsSIBa a Ce OLEHU MHTEH3uTEeTa
Ha eneKkTPU4ecKoTO MoSie B LUMPOKA YECTOTHA NeHTa, OcpedHEH 3a onpenerieH MHTepBan oT
BpeMme. 3a NoCTUraHe Ha NOBTOPSIEMOCT M CPaBHUMOCT Ha NpPeACTaBeHUTe pesyntatu e
npeanoXxeHa 4YeTMpu CTbNKOBaA METOOONOMMS 3a npoBexaaHe Ha namepBaHusita. 3bpaHu ca
TOMOMNOMMN Ha eneMeHTUTE 3a pellaBaHe Ha nocTaBeHUTe 3agaun. B TpeTte rmnaea,
NPOEKTUPAHETO Ha PEKTEHN 3a 3axpaHBaHEe Ha KOMYHMKALNOHHM Bb3rn B 6E3KUYHN NepCOoHarHu
MPEXN € OCbLLECTBEHO 4pe3 npenfoxeHaTa BbB BTOpa rfaBa Ha AMCEPTALMOHHUS TpyA4
mMeTogonorns. B ueTBbpTa rnaea, e npeacTtaBeHa paspaboTeHaTa METOAONOrus, KOSITO
Nno3BosisiBa [ja Ce OCbLLECTBUN OLleHKa Ha OTAENHUTE eNIeMEHTU Ha peKkTeHaTa 1 B CbLOTO Bpeme
no3eosiiBa Bb3NPOM3BOAUMOCT W NOBTOPSIEMOCT Ha pesyntatute. MeTtogonorusata e
anpobupaHa 4pe3 u3cneaBaHe Ha OCHOBHWUTE MapamMeTpu Ha TPU aHTEHHU CTPYKTYpPU BbpPXY
rbBKaBM NOAJIOXKKM, KAKTO U Ha CbrinacyBaliaTa 1 TOKOU3npaBuTenHaTa BEpUrin Ha pekTeHara.
Ha 6a3aTta Ha ropensnoxeHoTo, cynuTam, Ye e Hanvue NbIHO CbOTBETCTBME Mexay u3bpaHata
MeToaMuKa Ha uscrnefBaHe ¢ NocTaBeHaTta Len 1 3agayvv Ha gucepTaunoHHus Tpya.

4. KpaTka aHanMTU4Ha XapaKTepuCTUKa Ha eCTeCTBOTO M OLIeHKa Ha JJOCTOBEPHOCTTa
Ha MaTepmana, BbpXy KOUTO ce rpaasAT NPUHOCUTE Ha AUCEepPTaLUUOHHUA TPYA.

B nbpBa rnaBa, € HanpaBeH KpaTbk Npernea Ha ctaHgapTuTe 3a 6e3KMYHN NepPCoHarHN Mpexu,
KaTo ca pasrnedaHu cneunguyHn ocobeHOCTN BbB Bpb3Ka C NPOEKTUPAHETO U U3CNeABaHETO Ha
aHTEHHUTE CTPYKTYpu 3a npuemaHe v npeobpasdyBaHe Ha €enekTpoMarHUTHUTE noneta oT
N3KYCTBEHU M3TOYHULM U Bb3MOXHOCTMUTE 3a W3MNON3BAHETO MM 3a 3axpaHBaHE Ha Bb3fn B
©e3xn4Hu nepcoHanHmn mpexu. MNpeacraBeHa e knacudpukauus Ha Bb30OHOBAEMUTE N3TOUHULM
Ha eHeprus u ca pasrrnefaHn Bb3MOXXHOCTUTE 3a MPUMNOXKEHNETO UM B BEKUYHUTE NEPCOHAaNHU
mpexun. OnpeaeneHun ca npeacTaBeHUTe KbM HACTOALLNA MOMEHT BUAOBE aHTEHHM CTPYKTYpU 3a
npeobpasyBaHe Ha moliHocTTa OoT EMIT 1 M3non3BaHeTo M KaTto M3TOYHUK Ha 3axpaHBaHe Ha
YCTPOWCTBA C Marika KOHCymauus.

BbB BTOpa rnmaBa Ha gMcepTauuoHHUS Tpya ca npeactaBeHn obobuieHaTa 6nokoBa cxema Ha
pekTeHa, paspaboTeHaTa MeTO40MOrMs 3a NPOEKTUPaHE Ha PEKTEHN, MPUMOXNMU 32 3aXpaHBaHe
Ha KOMYHWUKaLMOHHN Bb3NKN B BE3KNYHN NEPCOHANHM MPEXN, AEMOHCTPUPAHA Ypes3 anropmuTbMm.
MpencraBeHn ca pe3yntatv OT NPOBEAEHN M3MEPBAHWUS Ha MHTEH3MTETa Ha eneKkTPUYEeCcKoTO
none B rpagcka cpepa, onoBecTeHn B aBTopcka nybnukaums [A1]. N3bpaHu ca Tononorumn Ha
eneMeHTUTe 3a pellaBaHe Ha NOCTaBEHWUTE 3adayun B crneaBaliuTe rnaBu Ha OUMCepTaLNOHHUS
TpyA.

B Tpeta rmaBa Ha AMCEPTALMOHHUS TPYA € OCBLLECTBEHO MPOEKTUPaHe Ha TPWU aHTEHHWU
CTPYKTYpPU 3a pEeKTEHVM Bb3 OCHOBA Ha MpeanoXxeHa MeTodonorusi, npeacraBeHa BbB BTOpa



rnaea. PaspaboTeHn ca 4ucreHn Mogenu U NpoTOTUMM Ha BCsSKa OT OTAENHUTE aHTEeHHM
CTPYKTYpW. Mi3acneaBaHu ca napameTpuTe Ha aHTEHHUTE CTPYKTYpY B M3BpaHust YecToTeH obxBar.
MpoekTupaHa e cbrnacyealla U usnpaBuUTeNHa Bepura ¢ Masnku pasmepyu CbC CbCPeaoTOYEHM
napameTpu. 3paboTeH e NnpoToTun, 1 ca NPOBEAEHW U3CNEeABaHUS B LUMPOK YeCTOTeH obxBar.
B yeTBBbpTa rmaBa e npeacTtaBeHa METOAONOMNS, KOSATO MO3BOMSIBA [a CE OCbLLECTBU OLieHKa
Ha OCHOBHW nNapamMeTpu M XapaKTEPUCTUKN OTAENHUTE €eNeMEHTU Ha peKTeHaTa, KOSiTO
No3BOSIsiBa Bb3MNPOM3BOAMMOCT M MOBTOPMMOCT Ha pesynTtatute. MeTtogonorusita e anpobupaHa
ype3 u3crnegBaHe Ha OCHOBHWTE MapaMeTpu Ha TPU aHTEHHW CTPYKTYpU BbPXY FbBKaBwu
NoAJI0XKKK, KaKTO M Ha CbrnacyBallata U TokousnpaBMTenHaTa Bepurin Ha pekteHaTa.

5. Hay4yHu u/unun Hay4YHO-NPUNOXHU NPUHOCK Ha AUCEPTALMOHHUA TPYA.

OcHoBHUWTE NMpKHOCK ca:

1. PaspaboTeHaTta meTogonorus 3a omsnm4ecko NpoeKkTMpaHe Ha PeKTeHN, AEMOHCTpMpaHa
ype3 anropuTbM, KOATO MO3BOMsIBA [a Ce oTyeTar cneunduyHute ocobeHoCT npu
KOMYHMKaLMOHHUTE Bb3nu, paboTeLum B NepcoHanHM Mpexu, narpageHn no ctaHgaptm IEEE
802.15.1, IEEE 802.15.4 nnu IEEE 802.15.6.

2. [pepnoxeHa e MeTOAONOrNS, KOATO NO3BOMSBA Aa Ce OCbLLUECTBM OLEHKa Ha OTAeNHUTe
erleMeHTUN Ha peKTeHa, Bb3NPoOn3BOAMMOCT 1 NOBTOPSEMOCT Ha pe3ynTtaTtuTe OT U3MepBaHe.
3. [lpeonoxeHa e noctaHoOBKa 3a OUEHKA Ha WHTEH3UTETa Ha enekTpu4eckoTo nomne oT
N3KYCTBEHU M3TOYHUUM B rpajcka cpefa, nossofisiBalia noBTOPSAEMOCT U CPaBHUMOCT Ha
pesyntaTtute oT uamepsaHe. [loctaHoBkaTa € anpobupaHa v pe3yntatute oT M3MepBaHe ca
npegasaHu.

4. [lpoekTvpaHu n nscnegBaHn ca ABe HOBUM aHTEHHWU CTPYKTYPU BbPXY MbBKaBW NMOANOXKM
3a PEKTEeHN 3a 3axpaHBaHe Ha KOMYHWUKaLMOHHN BBb3NN B BE3KUYHM NEPCOHAMNHN MPEXMN.

5. Bb3 ocHoBa Ha npeanoXeHa MeTOAO0SIONMS Ca XapakTepuaupaHu NpeanoxeHuTe ABe
HOBM @HTEHHW CTPYKTYpU BBPXY IbBKaBU MNOASMOXKM 3a PEKTEHU 3a 3axpaHBaHe Ha
KOMYHWUKaLMOHHN BBb3NN B BE3KMYHM NEepCOHANHN MPEXW, KakTo U efHa OMNOofiHa aHTeHa
BbPXY TPUCMNONHA NOASIOXKKA. .

Cuntam, 4Ye Te3n NPUHOCKM MNPaBWUIIHO OTpassBaT MOCTUrHaTOTO OT aBTopa B MpoLleca Ha
npoBeaeHNTe U3CneaBaHNsa U HECbMHEHO LLe HAMEPAT CBOATA NMpakTuyecka NpunoXXmMMocT.

6. OueHKa Ha cTeneHTa Ha JINYHO ydyacTuve Ha gucepTtaHTa B NpuHoCcuUTe

CamocTosiTenHaTa ny6nvn<au,|/|;| n T€3n, Ha KONTO € Ha NbpPBO MACTO, Ca OOKA3aTesiICTBO 3a
HEerosoTo BOAeWlO y4acTmne npu n3sbplliBaHETO Ha Hay4YHUTE nscnengBaHna n NnpuHOCUTE KbM
TAX.

7. MHeHue 3a nybnukaumuTe No Temata Ha AUCepPTaLUOHHUA TPyA.

Mo TemaTa Ha AMCEPTALMOHHUS TPyA ca npeacTtaBeHu YyeTupu nybnukaumu: n YyeTupuTte ca B
cOopHMLM OT MEeXayHapoOoHU HayYHM KOHpepeHuun, B Hay4yHaTa obnact Ha auceprtaumsTa. B
egHa ot nybnukaumute [A1] mar. MaHon CtedaHoB ABpaMOB € caMocTosTerneH aBTop. [ise ot
nybnukaummte [A3 un A4] ca B u3gaHudA, KOMTO ca pedepupaHn U UHOEKCUpaHu B
cBeToBHOM3BeCTHaTa 6a3a JaHHM ¢ Hay4Ha nHdopmaums Scopus. OT HanpaBeHaTa crnpaBka 3a
unTUpaHuaTa ce Buxaa, Ye B 6asata gaHHm SCOPUS ca HanuuHm 9 uutata Ha nybnukaummTe
no auceprauusaTa.



Bcuuko ToBa nokasea, yYe pabortata e nonydumna Heobxoammarta nybnuyHocT. CbLHOCTTa M
obema Ha HanpaBeHuTe Nyonukauum n goknagm HanbIHO OTpassaBaT pa3paboTeHuTe npobrnemu
OT ANCEPTaLMOHHUS TpyA.

8. MHeHus, npenopbKn U 6enexku.

KbM nmpeactaBeHuAT AucepTauMoOHeH Tpyd moraT ga ce OTNpaBsT CregHWTe Mpenopbku U
KPUTUYHWN Benexku:

e B TekcTa Ha ancepTauMoHHUS TPYA Ce cpeLlaT YyXauum, NpaBonuCHU, CTUITUCTUYHN U
neyaTHW rpeLlKu;

e [IpenopbyBam LOKTOpaHTa Aa NPOABLITKM Pa3BUTUETO CU B M3bpaHaTa oT Hero obnacr.

e Bwbnpoc 1: Moxe nn ga 6bae yBenuyeHa u nNo KakbB HaYUH ePeKTUBHOCTTA Ha
nanpaBsuTenHaTa Bepura?

e Bwbnpoc 2: OkasBa nun BNMsHWE Nonsipu3aumnsita Ha aHTeHaTa Bbpxy npuertara
MOLLHOCT?

9. 3aknrueHue u oueHKa Ha AUCePTaLUOHHUA TPYA,

Bbnpekn oTnpaBeHnTe 3abenexkm nspassisam NONIOXUTENTHO MHEHMe 3a NPeaoCTaBeHUs MU
aucepTtaumoHeH Tpyd. CnaseHu ca n3nMcKBaHusTa 3a NpucbxaaHe Ha obpasoBaTenHa 1 HaydHa
cteneH ,goktop“. MNonyyeHnTe pesyntatn B gucepTaunoHHUS Tpya NpeacTaBnsBaT OpurmHaneH
Hay4YHO-MPUMOXEH NPUHOC.

Bb3 ocHOBa Ha npegocTaBeHUTE MaTepuanu no AncepTaumoHHUS TPYA, TAXHATa akTyanHocT,
npeacTaBeHN HAYYHO-MPUIIOXKHN U NPUMNOXHU NMPUHOCKU, CYMTaM 3a OCHOBATESTHO Aa npeanoxa
Ha YBaxaemuTe uneHoBe Ha Hay4yHOTO XXypu Aa NnogKkpenaT npucbXaaHeTo Ha obpasoBaTesniHa
W Hay4Ha cTeneH ,gokTop“ Ha mar. MaHon CtecaHoB ABpamMoB.

HOaTta 04.04.2025r. YJTIEH HA HAYYHTO XYPMU:
/aou. a-p nHx. UBaH AnHkoB UBaHOB/
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1. Relevance of the problem developed in the dissertation in scientific and scientific-
applied terms

Wireless technologies are key to the success of digital transformation and the development of
industry, smart cities, and modern education. On the other hand, forecasts indicate that by the
end of 2025, approximately 75 billion devices will be connected worldwide, exchanging
information with each other. This enormous number of wireless devices will lead to a drastic
increase in energy consumption. For this reason, the issue of how to power devices in wireless
networks using alternative energy sources is becoming increasingly relevant and urgent.

The topic of the dissertation is extremely relevant, focused on addressing how to provide power
to devices in wireless personal networks from alternative energy sources. This issue arises due
to the large number of wireless devices used in nearly every sector—from banking and agriculture
to transportation and healthcare.

The aim of the dissertation is to develop new methods for designing and characterizing rectennas
for powering communication nodes in wireless personal networks.

2. Degree of topic knowledge and creative interpretation of the literary material.

The presented material shows that the doctoral candidate has thoroughly studied a large number
of significant scientific publications related to powering wireless personal network devices using
alternative energy sources. A total of 127 literature sources are cited, more than 85% of which
have been published in the last ten years, demonstrating the relevance of the topic. Based on
this, the dissertation’s objectives and the tasks to achieve them are appropriately defined.

3. Consistency of the selected research methodology with the dissertation goal and tasks.
To accomplish the set tasks, Chapter 2 presents a methodology for the physical design of
rectennas applicable for powering communication nodes in wireless personal networks. The
methodology is demonstrated through an algorithm. The dissertation includes results from
measurements of electric field intensity in an urban area suitable for the development of "smart
urban agriculture." The method used for these measurements is broadband measurement,
selected according to European standard EN 50413:2019. This method allows for the evaluation
of the electric field intensity over a wide frequency range, averaged over a certain period.

To ensure the repeatability and comparability of the results, a four-step methodology for
conducting the measurements is proposed. Element topologies were selected for solving the set
tasks. In Chapter 3, the rectenna design for powering communication nodes is carried out using
the methodology presented in Chapter 2. In Chapter 4, a developed methodology is presented,
which enables the evaluation of individual rectenna elements and ensures reproducibility and
repeatability of the results. The methodology was validated through a study of the key parameters



of three antenna structures on flexible substrates, along with the matching and rectifying circuits
of the rectenna.

Based on the above, | conclude that there is full alignment between the chosen research
methodology and the set objectives and tasks of the dissertation.

4. Brief analytical description of the nature and assessment of the credibility of the material
on which the contributions of the dissertation are based.

Chapter 1 presents a brief overview of wireless personal network standards and specific
considerations for designing and studying antenna structures for receiving and converting
electromagnetic fields from artificial sources and the possibilities of using them to power wireless
network nodes. A classification of renewable energy sources is provided, along with their
application in wireless personal networks. Existing types of antenna structures for converting EMF
power into usable energy for low-power devices are discussed.

Chapter 2 outlines a block diagram of a rectenna, a developed methodology for their design, and
results from measurements in an urban environment, published in author publication [Al].
Selected topologies for further research are presented.

In Chapter 3, the design of three antenna structures for rectennas is carried out based on the
proposed methodology. Numerical models and prototypes of each antenna structure are
developed. Their parameters are studied within a selected frequency range. A compact matching
and rectifying circuit is designed and prototyped, and studies are conducted over a wide frequency
range.

Chapter 4 introduces a methodology for evaluating the key parameters and characteristics of
individual rectenna elements, ensuring reproducibility and repeatability of the results. This
methodology is validated through the study of three antenna structures on flexible substrates,
including matching and rectifying circuits.

5. Scientific and/or applied research contributions of the dissertation.
The main contributions are:

A methodology for the physical design of rectennas demonstrated through an algorithm that
accounts for the specific features of communication nodes operating in personal networks built
on IEEE 802.15.1, IEEE 802.15.4, or IEEE 802.15.6 standards.

A proposed methodology for evaluating individual rectenna elements, ensuring reproducibility and
repeatability of the measurement results.

A measurement setup for evaluating the electric field intensity from artificial sources in an urban
environment, enabling repeatability and comparability of measurement results. The setup has
been validated, and results have been published.

Two new antenna structures on flexible substrates for rectennas designed and studied for
powering communication nodes in wireless personal networks.

Based on the proposed methodology, the two new antenna structures and one dipole antenna on
a three-layer substrate have been characterized.

These contributions accurately reflect the research accomplishments of the author and will
undoubtedly find practical applications.

6. Evaluation of the degree of personal participation of the PhD candidate
The independent publication and those where the candidate is listed as the first author are
evidence of his leading role in the scientific research and contributions.

7. Assessment of dissertation publications
Four publications have been presented on the dissertation topic—all published in proceedings of
international scientific conferences in the relevant field. One of the publications [Al] is solely



authored by M.Sc. Manol Stefanov Avramov. Two publications [A3 and A4] are in journals indexed
and referenced in the globally recognized Scopus database. According to Scopus, there are nine
citations of the dissertation-related publications. This shows that the research has received
adequate public exposure. The essence and volume of the publications and conference reports
fully reflect the issues addressed in the dissertation.

8. Comments, recommendations, and remarks

The following remarks and recommendations can be made regarding the dissertation:

The dissertation text contains some foreign words, spelling, stylistic, and typographical errors.
It is recommended that the doctoral candidate continue his development in the chosen field.
Question 1: Can the efficiency of the rectifying circuit be increased, and how?

Question 2: Does antenna polarization affect the received power?

9. Conclusion and dissertation assessment.

Based on the above, | express a positive opinion regarding the submitted dissertation. The
requirements for the award of the educational and scientific degree "Doctor" have been met. The
results represent original scientific and applied contributions.

Based on the submitted dissertation materials, their relevance, and the presented scientific and
applied contributions, | consider it justified to propose to the esteemed members of the Scientific
Jury to award M.Sc. Manol Stefanov Avramov with the educational and scientific degree "Doctor".

Date: 04.04.2025
MEMBER OF THE SCIENTIFIC JURY:
/Assoc. Prof. Dr. Eng. lvan Dinkov lvanov/



