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HacTtosweTo cTaHoBuULLE € N3rOTBEHO B KAYECTBOTO MM Ha YfIEH HA HAy4HO XXYpPW, HA3HAYEHO
cbe 3anoeen Ne498/04.03.2025 Ha PekTtopa Ha KO3Y ,Heodomt Punckn®.

1. AkKTyanHocT Ha pa3paboTBaHus B gUcCepTauuoOHHUA Tpya NpobnemM B Hay4yHo U
Hay4YHO-NPUITOXXHO OTHOLLEHME.
PasrnexgaHnaT B AWCEpPTaALMOHHUSA Tpya Ha Mmar. uHx. Manon ABpamoB npobnem e
6e3CcnopHO C BMCOKa aKTyanHOCT, KaKTO B Hay4yeH, Taka M B Hay4HO-MPUMOXEH acnekT.
CobLHOCTTa Ha M3cneaBaHETO — aHTEHHU CTPYKTYpU 3a 6E3XNMYHO EHEPrunHO 3axpaHBaHe Ha
Bb3nM B GE3KNYHN MEPCOHANHN MPEXN — € B MbJSIHO CbOTBETCTBME CbC CbBPEMEHHUTE
TEHAEHUUN B pasBUTMETO Ha TenekoMyHuKaunoHHuTe TexHonorum, Internet of Things (1oT) n
eHepruvHaTa aBTOHOMHOCT Ha pasnpegeneHn CUcTemu.

C HapacTBawata HeobxoAMMOCT OT OCuUrypsiBaHe Ha HagexaHa CBbp3aHOCT Mexay
MUnMapan YCTPOWCTBA, BKNKOYUTENHO B Cpeda C OrpaHMyeH AOCTbM OO0 Kracu4vecku
€HEePruiHM N3TOYHULM, EHEPIMHOTO caMo3axpaHBaHe 4vpes3 paguodectoTHa eHeprusa (RF
energy harvesting) npngobusa Bce no-ronamo 3HadeHue. PaspaboTkaTta obxBalla akTyanHu
acnekT Ha WHTerpauus Mexagy aHTEeHHM CUCTEMM U pPEeKTEeHW, KaTo [AeMOHCTpupa
MEeTOAONOMMYEeH U WHTEPAUCUMNAMHAPEH MOAXOA KbM MNPOEKTMPAHETO Ha edEKTUBHU U
MUHMATIOPHU CTPYKTYpU 3a npeobpasysaHe Ha EMI B enekTpnyecka eHeprus.

MpobnembT, 3anoXeH B AncepraumaTa, MMa U BUCOKA MpakTU4ecka CTOMHOCT, Tbil KaTo
pesyntatute morat ga 6baaT NpunoXeHn B CbBPEMEHHM KOMYHMKALUMOHHUM U CEH30PHMU
CUCTEMM, BKIMIOYUTENHO 3a NMPEHOCUMA ENEKTPOHMKA, YMHU rPafoBe, aBTOHOMHM CEH30pU B
WHOycTpuanHa W MeguvumMHcka cpega. Bcuyko TOBa nogveptaBa  3HAaYUMMOCTTa  Ha
n3cnenBaHeTo, KaTo ro NO3ULMOHMPA B **AOpOTO HA CbBPEMEHHATa HayyHa M MHXeHepHa
npobnemaTtuka** B obnactra Ha TeENEeKOMyHUKaLMnMTe N MUKPOENEeKTpOoHMKaTa.

2. CteneH Ha NO3HaBaHe CbCTOAHMETO Ha Npobnema U TBopYecka UHTepnpeTaumsa
Ha nuTepaTypHUA maTtepuan.

[OKTOpaHTBLT AEMOHCTPMpPA BUCOKA CTEMEH Ha 3an03HATOCT CbC CbBPEMEHHOTO CbCTOSAHNE
Ha wu3cnegBaHus npobnem, KaTo € HanpasBun AeTanneH u cuctematmsvpaH o63op Ha
Hay4HaTa nuTepaTtypa B obnacTtrta Ha 6e3XKNMYHUTE MPEXN, aHTEHHUTE CTPYKTYPU U CneLmanHo
Tasun 3a cbbupaHe Ha pagnoyecToTHa eHeprus. AHanNM3npaHu ca, KakTo Kracuyeckun, Taka u
Han-HOBM NyGnMKaLMM OT PEHOMMUPAHN HAY4YHU N34aHNA U KOHGEepeHL MK, BktoumTenHo IEEE,
Elsevier n gpyrun mexxgyHapoaHO-NpusHaTN N3TOYHULLM.



B nutepaTypHus nperrnen e oT4eTeH KakTO TEXHONMOMMYHUAT HanpeabK B MPOEKTUpaHeTo
Ha peKkTeHW, Taka W akTyanHuTe npeaunsBUKaTerncTBa, CBbp3aHW C TsaxHaTa edEeKTUBHOCT,
YecTOTeH 06XxBaT, MOMNSAPU3aLMOHHMN XapaKTEPUCTUKM U CbBMECTUMOCT C peariHu cpeau.
lMpocnegeHo e pas3BUMTMETO Ha Temata B KOHTEKCTA Ha HOBWUTE MOKOMEHWst MOOBUIHK
KOMyHuKaummn (5G/6G), KakTo 1 Ha Hy>XOUTe OT MUHMaTIOpPU3auma U eHeprumiHa ePeKTUBHOCT
Ha loT ycTponcTeaTa.

OcobeHo Bne4vaTneHve npaByW MOAXOOAbT MPU WMHTeprpeTauusTa Ha nuTepaTypHuTe
M3TOYHMUN. BMecTo MexaHn4Ho 0606LLaBaHe, ANCEPTaHTbT MOEHTUDULMPA KITHOYOBM HACOKK
3a pasBuUTME, NPOTMBOPEYMST B Hay4yHaTa OOLLHOCT, KakTO M HUWW C HEeAOoCTaTbYHO
n3crneqBaHe, KOETO NOrMYHO 0O6OCHOBaBa LiENUTE M 3agaynTe Ha aucepTaumMoHHaTa paboTa.
B T031 cMuchN nuTepaTypHUST 0630p € MHTerparHa YyacTt OT Hay4YHUsl aHanus, KOMTo NoAroTBS
OCHOBaTa 3a COBCTBEHUTE U3CrneaBaHMsl Ha aBTopa.

3. CwboTtBeTcTBME Ha M3bpaHaTa MeToAMKa Ha u3crniefgBaHe C NocTaBeHaTa uen u
3a4ayM Ha AUcCepTaLUOHHUSA TPyA.

N3bpaHaTa B gucepTaumMoHHUS TPy MeToaMKa € B MbJIHO CbOTBETCTBUE C hopMyrMpaHaTa
Lien 1 n3cneaoBaTencku 3aaadun, CBbp3aHu ¢ pa3paboTBaHETO M aHANM3NPaAHETO HA aHTEHHU
CTPYKTYpY 3a 6e3KNYHO EHEePruiHO 3axpaHBaHe Ha Bb3NU B NEPCOHaNHN KOMYHUKaLMOHHM
mpexu. MoaxoabT, 6asvpaH Ha KOMOMHALUMS OT YUCIIEHO MoZenupaHe, napameTpuyHa
onTUMM3ALMA U eKcrnepuMmeHTanHa Bepudurkauus, e LeneHacoyeHo noabpaH Taka, ye aa
ocurypu 3aabnboyeHo 1 06eKTUBHO pasrnexaaHe Ha BCeKM OT u3crenBaHuTe acnekTu.

3a u3NbrHEeHWe Ha NOCTaBEHWUTE 3adayu ca M3MNOoNi3BaHW CbBPEMEHHU CUMYMaLMOHHM
nnatdopmm (HFSS, CST un gp.), kouTo no3eonsBaTt aHanu3 B LUMPOK YECTOTEH 06XBaT M NMpu
PasfMYyHN rPaHNYHN YCIOBUS, KOETO € KPUTUYHO BAXKHO MPU U3CreaBaHe Ha PEKTEHN CUCTEMM
N aHTEHHWN eNeMEHTU 3a eHepPrnnHo cbbupaHe. [JONbAHUTENHO, EKCNepUMeHTanHaTa 4acT Ha
TpyAa e u3nona3eaHa eqeKkTMBHO 3a BanuaupaHe Ha CUMYIauMOHHWTE Mogenu u 3a
NpakTM4ecka OLeHKa Ha NPOEKTUPAHNTE CTPYKTYPU.

MeToaukaTa e u3rpageHa Taka, Ye aa JaBa Bb3MOXHOCT 3@ CpaBHEHME MeXay pasfnnyHm
TOMOMOrMKN, FrEOMETPUN N NapameTpu Ha aHTEHUTE U PEeKTEHWUTE, KaTo ce OTYUTa BINSAHUETO
Ha oKonHaTa cpeda W YecTotata Ha paboTta. ToBa NoTBbpXaasa Aobparta CbrnacyBaHOCT
Mexay us3bpaHuTe cpeacTBa U MeToAM Ha u3cnedBaHe U LieneHacoyvYeHoTo pellaBaHe Ha
3afaunTe, 3anoXeHn B AncepTaLmoHHaTa pabora.

4, Haytu-m n/vnm HAay4YHO-NPUNOXHU NPUHOCU Ha AncepTaunMoHHUA TPyA.

[lMcepTaumMoOHHMAT TPy ChabpXKa SCHO M3PA3EHN HAYYHM Y HAYYHO-MPUITOXKHU NPUHOCH,
KOWUTO OOMPUHACAT 3a pa3BUTUETO Ha 3HaHWSITA B 06ractTa Ha aHTEeHHUTE CTPYKTYpU U
6e3KNYHUTE EHEPIMNHMN CUCTEMMW, C aKLEHT BbPXY PaguoyvecToTHOTO cbbupaHe Ha eHeprus
3a 3axpaHBaHe Ha Bb3Nv B NEPCOHAHN MPEXN.

Cpen ocHOBHUTE MpMHOCK Ha pa3paboTkata moraT Aa 6baaT OTKPOEHMU:

e PaszpabotBaHe © oONTMMM3aUMs Ha KOMMAKTHW  a@HTEHHW  CTPYKTypW,
npeaHasHa4veHun 3a pabota B 2,40 GHz — 2,48 GHz yectoTeH obxsat (Industrial,
Scientific, and Medical -ISM), ¢ nogobpeHn napameTpu Ha YycCunBaHe,
HaCOYEeHOCT U CbrnacyBaHOCT.

e Cb3gaBaHe M aHanu3 Ha ePeKTMBHN PEKTEHN TONOMNOrMM 3a npeobpasyBaHe Ha
pagnoyYecToTHa EHeEpPrus, C akUeHT BbpXy MUHUATIOPM3aUus, LWMPOKOIEHTOBOCT
N BUCOKA e(PEeKTMBHOCT NMPU HUCKM HMBA HA BXOAHA MOLLHOCT.



o WsrpaxgaHe Ha mMeToguka 3a OuEHKa Ha edeKTMBHOCTTa Ha OBe3XMYHO
€HEeprumHoO 3axpaHBaHe, 6asvMpaHa Ha peanuCcTU4YHM YCIOoBUSl Ha U3TbYBaHE U
npuemaHe, KaTo ce OT4YMTa BIIMSSHUETO Ha pPaA3CTOSIHUETO, OpueHTaumata wu
OKOfHaTa cpefa.

o [lpeanoxeHuve 3a HOBU KOHCTPYKUMM U KOHUrypauum Ha aHTEHHW MacuBM,
CbBMECTUMM CbC CbBpPEMEHHW TexHonorun 3a loT n 5G, kouTo nossonseaT
WHTEerpauus B orpaHMYeHn NpocTpaHCTBa U BbPXY pasfnyHu HOCELLM cpeau.

o EkcnepumeHTanHa peanusauus un Bepudmkaumst Ha CUMynaunoHHUTE MOAENM,
KOETO MOTBbpXKOaBa MPUMNOXKMMOCTTa Ha MOofydeHuTe pesynTtaTu n ocurypsiea
Bb3MOXXHOCTM 3a BHegpsiBaHE B pearnHu NpuUioXeHns.

MpuHocKTe Ha Tpyaa ca nobpe aprymMeHTUpaHu, SICHO (QOPMYnMpaHn U NOOKPENeHU ¢
pesyntatim OT CUMynauumM U eKCrepuMeHTM, KOWUTO [OEeMOHCTpMpaT BUCOKA CTerneH Ha
MHOBATMBHOCT M NpakTM4ecka NpunoXmnmMocT. Te OTroBapsT Ha KpUTepunTe 3a OpuUrmHanHocT
1 oboraTsiBaT CbllleCTBYBaLlaTa Hay4yHa nuTepaTtypa B pasrnexaaHaTa obnacr.

5. MHeHuMe 3a ny6nuKauuuTe no Temata Ha AucepTauMoHHUA TpyAa.

My6nukaummTe Ha AOKTOpaHTa, CBbP3aHn C TemMaTta Ha AucepTaumoHHUSA TpyA, ca AOCTaTbYHM
kaTto 6poinka no namckeaHms Ha 3PACPB u HeroBnte NpunoXxeHust 1 oTpassiBaT OCHOBHUTE
pe3ynTtat OT u3cneaBaHusATa, NpeacTaBeHn B AncepTaumoHHUsA Tpya. ABTOpbT MMa obwo
yeTMpM NyGnuKauum, CBbp3aHM C OMCEPTAUMOHHMA Tpya, kaTo B edHa oT Tax ([A1]) e
CaMOCTOSTENEH aBTOp, a OCTaHanuMTe ca B CbaBTOPCTBO C Hay4yHUs pbKoBOAUTEN U
nacnegoearencku ekun. lNybnukaumsata [A1] e Ha 6bnrapcku e3vk U e NpeacTtaBeHa Ha
MexayHapoaHa KoHdepeHums 3a Mnagun yvyeHu, gokato octaHanute Tpu ([A2], [A3], [A4]) ca
Ha aHrMUINCKU K ca nNpeacTtaBeHn Ha popyMn ¢ MexayHapoaHo yyactme — TELECOM'2019,
ELECTRONICA’2022 n ELECTRONICA’2023. e ot ctatunte ([A3], [A4]) ca nHaekcmpanm
B 6a3a gaHHKM Scopus, KbAETO ca OTYETEHM TPU LUTUPaHnA Ha [A3] n egHo Ha [A4].

MyGnukauumMTe oTpassiBaT KMHYOBUTE eTanu Ha paspaboTkata — OT obocHoBKaTa Ha
Hay4YHuss npobnemM u wu3bopa Ha MeToau, Npe3 CUMYNauMOHHWUTE W3cneaBaHus, Ao
eKkcnepumeHTanHaTta Bepudukaumsa Ha NpeanoXeHUTe peLleHus.

CblLLECTBEHO €, Ye OCHOBHUTE HAy4HW U HAyYHO-MPUMOXHN MPMHOCK Ha AucepTauusaTa ca
npeactaBeHn B HaydHW nybnukauum, KOeTo yaocToBepsiBa TAXHATa OPUIMHANHOCT WU
3HAYMMOCT, KaKTO M OTroBapsi Ha M3NCKBaHUATA 3a 3aeMaHe Ha obpasoBaTenHaTa U HayyHa
cTeneH ,a0KTop.

6. MHeHus, npenopbLKU U Genexku.

AvcepTaumMoHHMAT Tpya € p[obpe CTPYKTypupaH, cbObpXaTeneH W apryMeHTupaH.
N3cnensaHeTo e akTyanHo, MeToamyecksn OBOCHOBAHO W AEeMOHCTpuUpa 3aabriboyveHo
pas3bvpaHe Ha npobrnemaTtukata B obnactra Ha aHTeHHUTE CTPYKTYpU U BEe3KMYHOTO
cbbupaHe Ha eHeprus. [locTaBeHWTe UenM ca SCHO AedWHUPaHW, a 3ajauyute ca
nocnefgoBaTenHo usnbinHeHW. NpeactaBeHUTe pesyntaTn ca AOCTOBEPHWU, NOAKPENeHn C
CMMynauumn 1 eKcriepuMeHTarnHn AaHHN, U ca NOrMYHO UHTEPNpeTUpPaHu.

PaboTtata geMoOHCTpUpa KakTo TeopeTnyHa ObnboymHa, Taka M NPUIoXHa HaCOYEHOCT.
ABTOPBT apryMeHTMpaHO npefrara TEXHUYECKN peLueHusi, KouTo buxa mornu ga HamepsT
pearnHo NpUIoXXeHne B CUCTEMM C HUCKA KOHCYMaUnsi Ha eHeprnst — ocoBeHO B KOHTEKCTa Ha
0T, 5G 1 aBTOHOMHW CEH30PHU BBH3IN.

Mpenopbku n Genexku:



- MNpn 6bOELWo pa3BMTME Ha n3cneaBaHeTo 61 BMNo NoNesHo Aa ce aHanuanpaT No-LLMPOKK
YEeCTOTHM AManasoHn U CLeHapumn 3a MynTUCTaHAapTN UMK adanTUBHU PEKTEHN.

-Moxe ga ce pasrnengat n BinAHUATaA OT pa3fiindHM TUNOBE OKOJ1Ha cpeaa, BKIMIOYUTENHO
ypGaHM3V|paHa cpena v BbTpe B XUITNLWHO NPOCTPAHCTBO.

OT6enasaHnTe NPenopbkM HAMAT CbLUECTBEHO Bb3AENCTBME BbpxXy obliata HaydHa
CTOMHOCT Ha TpyAa, KOMTO OTroBaps Ha M3UCKBaHMATa 3a NpUCHXAaHe Ha obpasoBaTenHara
N Hay4Ha CTeneH ,J0KTop"“.

7. 3aknr4veHue n oueHKa Ha AuncepTaunMoHHUA TpyAO.

B npencraeeHvs gucepTaumoHeH Tpya ca U3NOXEHN U3crneaBaHus C ACHO M3pas3eH HayyeH,
HaYYHO-MPUMOXEH N NpakTUYeCcKn nNpuHoc. CumMtam, 4Ye KakTo camaTa guceprtauus, Taka u
CBbP3aHUTE C Hest aBTOPCKM Nybnukauumn nputexasaTt HeobxogmmuTe KavyecTBa U OTroBapAT
B MbfIHA CTeMNeH Ha M3UCKBaHMATa Ha 3akoHa 3a pasBUTUETO Ha akageMW4YHUS CbCTaB B
Penybnuka Bbnrapmss un HeroBusi lNpaBunHuk 3a npunaraHe. Obwarta MM oueHKa 3a
paspaboTkaTa e NonoXuTenHa, nopagn KoeTo npeanaram Ha yBaxxaemoTo Hay4dHo Xypu ga
npucbam Ha mar. MaHon CtedaHoB ABpamoB obpasoBaTteniHaTa 1 Hay4YHa CTeneH ,,A0KTop® B
npogecnoHanHo HanpaesneHve 5.3. KomnioTbpHa M KOMYHMKALMOHHA TEXHWKa, HayyHa
cneumanHocT ,KOMMATbPHU CUCTEMKN, KOMMNEKCU N MPEXN®.

Harta: 04.04.2025 . YJ1IEH HA HAYYHOTO XYPU:

/mou. a-p uHx. Arata MaHonoBa/
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1. Relevance of the problem developed in the dissertation in scientific and scientific-
applied terms

The problem examined in the dissertation of Manol Avramov, M.Sc. is undoubtedly highly
relevant, both from scientific and applied perspectives. The core subject of the research—
antenna structures for wireless energy powering of nodes in wireless personal area networks—
is fully aligned with modern trends in telecommunications, the Internet of Things (loT), and
energy autonomy in distributed systems.

With the growing need for reliable connectivity among billions of devices, especially in
environments with limited access to traditional energy sources, RF energy harvesting is
becoming increasingly important. The dissertation addresses up-to-date aspects of the
integration of antenna systems and rectennas, demonstrating a methodological and
interdisciplinary approach to the design of efficient and miniaturized structures for converting
electromagnetic energy into electrical power.

The research problem also has significant practical value, as the results can be applied in
modern communication and sensor systems, including portable electronics, smart cities, and
autonomous sensors in industrial and medical environments. This highlights the importance of
the study, placing it at the core of current scientific and engineering challenges in the fields
of telecommunications and microelectronics.

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

The doctoral candidate demonstrates a high level of familiarity with the current state of the
researched topic, having conducted a detailed and systematic review of the scientific literature
in the fields of wireless networks, antenna structures, and RF energy harvesting. Both classic
and recent publications from reputable scientific journals and conferences, including IEEE,
Elsevier, and other internationally recognized sources, are analyzed.

The literature review considers both technological advancements in rectenna design and
current challenges such as efficiency, bandwidth, polarization characteristics, and real-world
compatibility. The development of the topic is tracked in the context of emerging generations
of mobile communications (5G/6G) and the demands for miniaturization and energy efficiency
in 10T devices.

The approach to interpreting the literature is particularly noteworthy. Rather than a mechanical
summary, the candidate identifies key development directions, scientific contradictions, and



underexplored niches, which logically underpin the goals and tasks of the dissertation. Thus,
the literature review is an integral part of the scientific analysis and provides a foundation for
the author’s original research.

3. Consistency of the selected research methodology with the dissertation goal and
tasks.

The methodology chosen in the dissertation is fully appropriate for the formulated goal and
research objectives, focusing on the development and analysis of antenna structures for
wireless energy powering in personal communication networks. The approach—based on a
combination of numerical modeling, parametric optimization, and experimental verification—is
deliberately selected to ensure thorough and objective examination of each aspect under
study.

State-of-the-art simulation platforms (HFSS, CST, etc.) are employed to perform analyses over
a wide frequency range and under varying boundary conditions—critical for studying rectenna
systems and antenna elements for energy harvesting. Furthermore, the experimental section
is effectively used to validate the simulation models and assess the practical performance of
the proposed structures.

The methodology allows for comparison among different topologies, geometries, and
antenna/rectenna parameters, taking into account environmental influences and operational
frequencies. This confirms the strong alignment between the research tools and methods and
the purposeful resolution of the dissertation’s set tasks.

4. Scientific and/or applied research contributions of the dissertation.

The dissertation includes clearly defined scientific and applied contributions that advance
knowledge in the areas of antenna structures and wireless power systems, with a focus on RF
energy harvesting for powering nodes in personal networks.

Key contributions include:

o Development and optimization of compact antenna structures operating in the 2.40
GHz-2.48 GHz ISM band, with improved gain, directionality, and impedance matching;

o Design and analysis of effective rectenna topologies for RF energy conversion,
emphasizing miniaturization, wideband performance, and high efficiency at low input
power levels;

o Creation of a methodology for evaluating the efficiency of wireless power transfer under
realistic transmission and reception conditions, accounting for distance, orientation,
and environment;

e Proposal of new antenna array configurations compatible with modern 10T and 5G
technologies, suitable for integration in confined spaces and on various supporting
materials;

o Experimental realization and validation of the simulation models, confirming the
applicability of the results and enabling real-world deployment.

These contributions are well-argued, clearly formulated, and supported by simulation and
experimental data, demonstrating a high degree of innovation and practical applicability. They
meet the criteria for originality and enrich the existing scientific literature in the research area.

5. Assessment of dissertation publications.
The doctoral candidate's publications related to the dissertation topic are sufficient in number
according to the requirements of the Bulgarian Law on the Development of Academic Staff and



its Regulations. The author has a total of four publications relevant to the dissertation, one of
which ([A1]) is single-authored, while the others are co-authored with the academic supervisor
and research team.

Publication [A1] is in Bulgarian and was presented at an international conference for young
scientists. The other three ([A2], [A3], [A4]) are in English and were presented at international
forums—TELECOM’2019, ELECTRONICA’2022, and ELECTRONICA’2023. Two of the
papers ([A3], [A4]) are indexed in the Scopus database, with three citations for [A3] and one
for [A4].

The publications reflect key stages of the research—from the formulation of the problem and
methodology, through simulation studies, to experimental validation of the proposed solutions.
Importantly, the main scientific and applied contributions of the dissertation are presented in
scientific publications, which confirms their originality and significance and meets the criteria
for obtaining the “Doctor” degree.

6. Comments, recommendations, and remarks.

The dissertation is well-structured, substantial, and well-argued. The research is current,
methodologically sound, and demonstrates a deep understanding of the issues surrounding
antenna structures and wireless energy harvesting. The stated objectives are clearly defined,
and the tasks are consistently addressed. The presented results are credible, supported by
simulations and experimental data, and logically interpreted.

The work demonstrates both theoretical depth and applied relevance. The author presents
well-reasoned technical solutions that could find real-world applications in low-power
systems—particularly in the context of 10T, 5G, and autonomous sensor nodes.

Recommendations and remarks:

o For future research, it would be beneficial to analyze wider frequency ranges and
scenarios involving multi-standard or adaptive rectennas;

e Theimpact of different types of environments, including urban and indoor spaces, could
also be considered.

These recommendations do not significantly impact the overall scientific value of the
dissertation, which meets the requirements for awarding the educational and scientific degree
“Doctor.”

7. Conclusion and Evaluation of the Dissertation

The dissertation presents research with clearly expressed scientific, scientific-applied, and
applied contributions. | believe that the dissertation and the related publications possess the
necessary qualities and fully comply with the requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria and its Implementation Regulations.

My overall assessment of the work is positive, and | therefore propose to the respected
Scientific Jury to award M.Sc. Manol Stefanov Avramov with the educational and scientific
degree "Doctor" in professional field 5.3. Computer and communication engineering, scientific
specialty "Computer systems, complexes and networks".

Date: 04.04.2025
MEMBER OF THE SCIENTIFIC JURY:
/Assoc. Prof. Eng. Agata Manolova, PhD/



