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AKTyarnHocT Ha pa3paboTeHus B AucepTaLUUOHHUA TpyA npobnem

MUKpPOMEXaHUYHUTE YCTPONCTBA, OCHOBAHN Ha O0DEMHUTE aKyCTU4HY
BbLMHW, MOMyYyMxa CbLIECTBEHO pasBUTME cnep usobpeTaBaHeTo Ha
TBHHKOCMOWHUTE PE30HAHCHW YCTPOUCTBA Ha 0BEMHU akyCTUYHW BbIHU Npes3
90-Te roAWHM Ha MWUHanNua Bek. e umaT MacoBO MNPUNOXEHNE B
TenekoMyHUKaLunTe KaTo pafno4ecToTHN oUNTPU C HUCKK 3arybu, a cbLlo
Taka ca aKkTUBHO paspaboTBaHM KaTo TemnepaTypHu W rpaBUMETPUHHN
gaTYMLM, KaTo TAXHOTO NPUNOXKEHUE ThbPN HENPEKLCHAaTO PasBUTHE. B To3u
CMUCB TemaTukata Ha npeacTaBeHuAT AaucepTtauuoHeH Tpya €
N3KMIOYUTENHO akTyanHa, guceptabunHa v uMa HaydyeH Wu NpUoxeH
XapakTep.

CTteneH Ha No3HaBaHe CHLCTOAHUETO HA r|p06neMa U TBOp4YECKa
WHTepnpeTauunsa Ha nurepaTtypHun MaTtepuan

[lncepTaLNoHHUAT TPyA € NpeacTaBeH Ha AHITIMIACKN e3UK, ¢ 0OL obem
281 cTpaHuum, Bkntoysa 6 rnasu, 206 durypun u 22 Tabnuuwn. lNpoy4yeHun ca
198 UMTUPaHN NUTEpPaTYPHU U3TOYHUKA, BCUYKNTE Ha naTuHnua. Mo TemaTa
Ha JuceprauusTa ca npurnoxeHn 8 naTeHTa, YeTupu OT KOUTO Ca
caMoCcToSTenHW Ha  kaHgumpata. Kakto  oOs3opHaTta, Taka WU
n3crenoBaTenickata 4acT Ha Tpyda, nokassaT OTMUYHO MNO3HaBaHe Ha
Pa3BUTUETO U CbLBPEMEHHOTO CbLCTOSHWE Ha Hay4HuTe u3cneasannA W
npakTuyeckuTe paspaboTkn B obnacTTa. ABTOPLT € NPeACTaBnN ChLIHOCTTA,
aHanuWavpan € W e cucTemaTtusupan OCHOBHUTE  pelleHudA B
cneynanuanpaHaTa nutepaTypa, npocneamn e 3aabnboyeHo npobnemuTe u
PA3BUTUETO Ha TEOPETUHHWUTE U3CNEeABaHNsA, TEXHONOINYHNTE NPoLECcH 3a
NPOU3BOACTBO, KaKTO M MPUIOXKHUTE XapakTepucTUKM Ha TEeXHONOrnuTeE,



cBbp3aHW C u3cregBaHaTa Tematuka. Ha ©Oazata Ha Tasu LwMpoka
eKkcrnepTusa ca u nsobpeTteHnsaTa Ha kKaHauaaTa, 3auluTeHn ¢ MexayHapoaHu
NaTEeHTW.

3cnepoBaTeNCKUAT MNOAOXO0A, NPWUIOXEeH OT aBTopa, ACHO MNOKa3Ba
KakTo OTNMYHaTa TeopeTUYyHa, Taka U NPUNoXHaTa W nu3cnenoBaTeriCka
KBanudgukauma Ha KaHampara.

KaszaHoto Mu paBa nbnHata ybegeHocT, We aBToOpbT MNo3HaBa U
NHOBATUBHO npunara CbBpEMEHHUTE NO3HAHUA U N3CNeaoBaTENICKN MeToan
B TEMATUKaTa Ha AucepTaunoHHus Tpyh. ToBa ro npeacraBs KaTo peaneH
n3cregoBaTten oT MexayHapoaHo HUBO.

CwhoTBeTCTBUE Ha wu3bpaHara MeToAMKa Ha uscnenaBaHe W
nocTaBeHaTa Len v 3aJayy Ha AUcCepTauMoHHUA Tpya € NOCTUrHaATUTE
NPUHOCHU

OucepTauMoHHUAT  Tpya  pasrnexga  paspaborsaHeto  1-1a
THHKOCNONHATa pe3oHaHcHa TexHonmorms Ha JlemboBM BBIHKU, KaTo
CUCTEMATUYHO M3CneaBa TEOPETUYHUTE, TEXHONMOTUYHUTE U MNPUTOXHUTE
acrekTu Ha TexHonoruaTa. TpyabT € 4YacT OT uM300peTaBaHETO U
OCHOBOMOMaraHeTo Ha MUKPO-aKyCTUYHaTa TEXHOMOIUA.

B TO3M cmucbn, wn3bpaHata MeToAuKa Ha uscnegBaHe HanbriHo
CbOTBETCTBAa Ha hopmynunpaHaTta uen Ha gucepTaLMoHHNA TPYA, @ UMEHHO,
n3cnegBaHe Ha TexHonoruaTa Ha JlemboBY BBNHU B HEMHUTE TEOPETUYHM,
TEXHOMNOTMYHN N MPUNOXHN acnekTu.

3apauuTe, peleHn B gucepTauMoHHna Tpyd, ca NornyHo cneacreune
Ha nocTaBeHaTa uen, kato n3bpaHata MeToAunka Ha uscnegBaHe HanbilHO
CHOTBETCTBA Ha NOocTaBeHaTa Len 1 paspaboTeHuTe geceT 3afaqn.

HayyHu U Hay4YHOMPUINOXHU MPUHOCKU Ha LiucepTaumoOHHUA TRPYA

Mpuemam W3USNO NPeAcTaBeHaTa CrpaBKe 3a Hay4HWTe, Hay4yHo-
NPUMOXKHUTE W NPUMOXHUTE NpuHocK. Te ca CTPYKTypupaHu MHoro Aobpe,
peanHu ca U oTpassBaT U3NbIHEHUETO Ha Lenta W BCUYKN MOCTaBeHU
3afaun.

MpeueHka Ha ny6nukauumuTe No AucepTaLUOHHUA TPYA U OLEHKa
Ha CTeneHTa Ha JIMYHOTO yyacTue

Mo aucepTauusTa ca npunoxeHn obwo 30 HayyHW nybdnukauuw,
nybrvkyeaHun B 21 NPECcTUXHW pedepupaHn n MHAEKCUMPaHu HayHHW
cnucaHust ¢ UMnakT dakrtop. Pesyntatute OT AWCEPTauWOHHUA TPYA Ca
noknagsaHu u nyonvkysaHu B 8 pedepunpanu U NHAEKCUPaHNn KoHdepeHuun
B YyxOnWHa 1 KoH(pepeHuua C Hay4HO peleHsVpaHe B CALWL. YHact oTt



pesynTaTuTe ca AOKnagBaHu B o630opeH nokaHeH AOKNAA Ha International
Ultrasonic Symposium npe3 2012 roguHa. B SCOPUS ca Hanuuxu Hapg, 800
YYXKAM LMTUPaHWUs camo Ha nyGrivkauuure oT gucepTaunaTa.

HayuHaTta npoAyKuus, CBbp3aHa NPsAKo C ancepTauMoHHUA TPYA, € Ha
U3KIIOYVTENHO BUCOKO HUBO U HaZBWLLABA B MbTU MUHUMANHUTE AbPXaBHA
N3UCKBaHWS.

Tesn daktn HeagBycmMUCNIeHO AOKa3BaT BOAGLUMAT NUYEH NpUHOC Ha
KaHauAaTa B u3cneasaHusaTa U nybnukauuure. YéeneHo npuemam U3UAnNo
FIMYHUAT HEroB NPUHOC U B paspaboTkaTa Ha NpeacTaBeHuA auceprauuoHeH
TPYA.

MHeHusA, npenopbku 1 benexku

3ano3HaBaHeTo MW C npeacraseHus OT Kanauparta pucepTaloHeH
TPyA, KaKTO W C Heropara uscneposaresicka J1e/iHOCT, MW [OCTaBuxa
WCTUHCKO yaosorncTene. PaspaboTkute ca ¢ BUCDKO Hay4YHO WU MPUIIOXHO
HUBO.

C orrnen Ha BUCOKO crieuvanusnpaHara ekcneprnsa W nocTurHaTuTe
npuHoOCW, NpeACTaBAHETO UM B Tasn pAvceprauyms Ow wmorno Aa €
CTpYKTYpUpaHo no-gobpe norudecky, a He KaTO CbBKYMHOCT OT OTAeNHH
paspaboTku.

3aknouyeHue

Y6eneHo cuutam, npeacraseHara [ucepTaLmsTa € n3cneposaTencku
TPyA C peLueHm, KOUTO npeacrt aBnABaT 3HaAUUM WU opuruﬂanel-l npuHOC B

HayKaTa.
[INCepTaLMOHHNAT TPYA OTroBaps Ha U3nCKBaHUATa 3a npuaobusaHe

Ha HayyHaTa crteneH ,[lOKTOp Ha HaykuTe' B JakoHa 3a pa3BUTUE Ha
aKkageMWyHnA cbecTas B Peny6nuka Bbnrapua 1 MpaBunHuKa 3a HEroBoTo

npunaraxe.
C yaoBneTBopeHne 1 nunka y6eaeHoCT npeanaram Ha yneHoBeTe Ha

Hay4yHOTO XYpU Aa ce Npucban Hay4yHaTa creneH "[JOKTOp Ha HaykuTe" B
npodecuoHanHo HanpasneHue 5.1. MawuHHO UHXeHepcTBo®, Hay4Ha

cneuvanHocT JuHamuka, AKOCT W HANENOHOCT Ha MAaLWHUTE, YPEAUTE,
anapatuTe u cuctemuTe” Ha pou. A-p UHX. ¢u3. Benuucnas MuTKOB 7iHyes.

12. 01. 2026 r. ABTOp Ha CTAaHOBULLETO:
Inpoth. AH UHX. WUsaH Kpanos!
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Relevance of the problem developed in the dissertation

Micromechanical devices based on bulk acoustic waves have a
significant development since the invention of thin-film bulk acoustic wave
resonant devices in the 1990s. They are widely used in telecommunications
as low-loss RF filters. and are also actively developed as temperature and
gravimetric sensors, and their application is constantly evolving. In this
sense, the topic of the presented dissertation is extremely relevant,
dissertation-worthy and has a research and applied nature.

Degree of knowledge of the state of the problem and creative
interpretation of the literature

The dissertation is presented in English, with a total volume of 281
pages, includes 6 chapters, 206 figures and 22 tables. 198 cited literary
sources. all in Latin, have been studied. 8 patents have been applied to the
topic of the dissertation, four of which are independeant of the candidate. Both
the overview and the research part of the work show excellent knowledge of
the development and current state of research and practical developments in
the field. The author has presented the essence, analyzed and systematized
the main solutions in the specialized literature, has followed in depth the
problems and development of theoretical research. technological production
processes, as well as the applied characteristics of technologies related to
the research topic. Based on this broad expertise, the candidate's inventions
are also protected by international patents.

The research approach applied by the author clearly demonstrates
both the excellent theoretical, applied and research qualifications of the

candidate.



The above gives me complete conviction that the author knows and
innovatively applies modern knowledge and research methods in the topic of
the dissertation. This presents him as a real researcher of international level.

Correspondence of the chosen research methodology and the set
goal and tasks of the dissertation with the contributions achieved

The dissertation examines the development of thin-film Lamb acoustic
wave resonator technology, systematically investigating the theoretical,
technological and applied aspects of the technology. The work is part of the
invention and foundation of micro-acoustic technology.

In this sense, the chosen research methodology fully corresponds to
the formulated goal of the dissertation, namely, the study of Lamb wave
technology in its theoretical, technological and applied aspects.

The tasks solved in the dissertation are a logical consequence of the
set goal, as the chosen research methodology fully corresponds to the set
goal and the developed ten tasks.

Research and research-applied contributions of the dissertation

| fully accept the presented materials on the research, research-applied
and applied contributions. They are very well structured, realistic and reflect
the implementation of the goal and all the tasks set.

Assessment of dissertation publications and assessment of the
degree of personal involvement

A total of 30 research publications have been submitted to the
dissertation, published in 21 prestigious refereed and indexed scientific
journals with an impact factor. The results of the dissertation work have been
reported and published in 8 refereed and indexed conferences abroad and a
conference with scientific review in the USA. Part of the results have been
reported in a review invited report at the International Ultrasonic Symposium
in 2012. In SCOPUS there are over 800 foreign citations only of the
publications from the dissertation.

The research materials directly related to the dissertation work is of an
extremely high level and exceeds many times the minimum state
requirements.

These facts unequivocally prove the leading personal contribution of
the candidate in the research and publications. | firmly accept his full personal
contribution in the development of the presented dissertation work.



Opinions, recommendations and remarks

My acquaintance with the dissertation presented by the candidate, as
well as with his research activities, gave me real pleasure. The developments
are of a high research and applied level.

In view of the highly specialized expertise and contributions achieved,

their presentation in this dissertation could have been better structured
logically, rather than as a collection of separate research work.

Conclusion

| firmly believe that the presented dissertation is a research work with
solutions that represent a significant and original contribution to science.

The dissertation meets the requirements for acquiring the scientific
degree "Doctor of Science” in the Development of the Academic Staff in the

Republic of Bulgaria Act and its Implementing Regulations.
With satisfaction and full conviction, | propose to the members of the

scientific jury to award the scientific degree "Doctor of Science” in the
professional strand "5 1. Mechanical Engineering”, scientific specialty
"Dynamics, Strength and Reliability of Machines, Devices, Apparatus and
Systems" to Assoc. Prof. Ph.D. Eng. Phys. Ventsislav Mitkov Yanchev.

12.01.2026 Opinion author:
/Prof. DSc Eng. lvan Kralov/



