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PEUEH3UA

BbPXY ANCepTaUMOHEH Tpya
3a npuaobusaHe Ha obpasoBaTenHa 1 HayyHa crteneH ,4oKTop"

. ABTOp Ha AncepTaumoHHus TpyA: Mar. uHx. Bopsin Yasgapos Bnagumupos

Tema Ha aucepTauuoHHust Tpya: [fMporpamMmupaHe Ha NPOMMLLNEHU pob6otn c
nanonasaHe Ha API"

PeueH3eHT: gou. A-p uHxX. Benusap Benuzapos 3axapuHoB

1. AKTyanHocT Ha pa3paboTBaHuMs B AWCEPTAUMOHHUA Tpya npobnem B
Hay4HO U Hay4YHOMNPUIOXHO OTHOLWeHMe. CTeneH U HUBA HA aKTyanHoCcTTa
" Ha npobnema n KOHKpeTHUTe 3afa4n, pa3paboTeHn B aucepraumusTa.

: MNpomuneHntTe pobotTn ca 3agbiKUTENEH KOMMOHEHT 3a CbBPEMEHHUTE

“, MHOYCTpManHu asTomMatuanpHu cuctemu. MNporpammpaHeTo Ha NPOMULLNEHN poBoTu
€ MNPsSKO CBBP3aHO C WHTErpauusita M ekcnnoatauusta WM. PelwaBaHeTo Ha
npobnemnTe cBbpP3aHW C edEeKTUBHOTO WHTerpupaHe W ekcnroatauus Ha
npomMuwneHdn poboTn B WHAYCTpUanHUTe aBTOMaTU3MpPaHW CUCTEMM € akTyaneH
npobnem, KOWTO WMa npsKka Bpb3ka W C edEeKTMBHOCTTA Ha TEe3U CUCTEMM.
WN3nonssaHeto Ha APl npu nporpamupaHe Ha npomMulineHyn poBoTu e akTyaned
noaxod, Ypes KOWTO Aa ce NOCTUrHE MO-rofsiMa MbBKaBoCT W yHUdUKaums npu
UHTerpupaHe u ekcnnoartauus. B pgonbnHeHwe, B CbBPEMEHHWUTE YCNOBUS Ha
HapacTBaln aTaku, HacoveHU KbM uudposaTa MHPPACTPYKTypa, OTYMTAHETO Ha
npobnemuTte no curypHocTTa Aobuea cbllecTBeHa akTyanHocT. MpobnemaTukara u
KOHKpEeTHUTE 3adayu Ha OUCepTauMOHHUAT TPpyA pasrnexaart MMEHHO Teau
NepcnekTMBHM W akTyanHu npobnemm B obnactta Ha nporpamupaHeTo Ha
npomuwrneHn pobotu. lMopagn Toea, cyuTam, 4Ye pasrnexgaHute npobnemun B
ANcepTaUnoHHUA TPy Ca aKTyanHn U UMaT OTHOLIEHWE KbM CbBPEMHHUTE TEHAEHUMM
3a pa3BuTue B NpoMuLLNeHaTa poboTuka.

2. CteneH Ha no3HaBaHe CBLCTOSIHWETO Ha npobrnema M TBOpYecka
: MHTeprpeTauusa Ha NUTepaTypHUs maTtepuan

B Tpyma ca wu3cnegBaHM W aHanuM3vpaHu MOKOMEeHuATa W BuaoBeTe
npomuiineHn pobotn. Onpegenenun ca obnacTute UM Ha npunoxeHune. AHanuampanu
ca pasnuyHu CuUCTeMMn 3a ynpaBneHue u nporpamupadHu M pasnuyHu es3num 3a
nporpamupaHe Ha npomuwnerHun pobotu. 3a uenTta, ca nanonsesaHu 58 nurepartypHu
N3TOYHMKA, OT KOUTO 6 Ha Bbnrapcku e3vk n 52 Ha aHrmunuckn e3uk u 80 UHTepHeT
CTpaHuuun. PasrnmeganHute W aHanuaupaHwu nybnukaumm OT cneunanuavpaHara
nutepaTtypa B AOUCEPTAUMOHHUAT Tpya W paspaboTeHuTe MNpUNoXHU NpUMepH,
HeABYCMUCNEHO NokassaT 3aabnboyeHuTe No3HaHUA Ha AOKTopaHTa B npobnemuTe
ot obnactTa. MNoaxoasiiaTa TBOpYECKa MHTEpPNpeTaLusi Ha nuTepaTypHUa matepuan,
€ N03BOSIMNa Ha JOKTopaHTa nNpasuiHo ga opmynupa obnacrra Ha gucepTaunoHHUA
TPYA, @ CbWO Taka fa Hanpasum M3BOAM 3a peLlleHW W HepelueHu npobnemu,
CbOTBETCTBALLM HA NOCTaBEHUTE Lenu.



3. CbhoTBeTcTBME Ha u36paHaTa MeTOAMKa Ha m3crieaBaHe C nocraBeHarTa
uesn u 3agavum Ha gucepTaunoHHUA Tpya

Ha ocHoBaTa Ha WU3BbLPWEHMAT aHanu3 Ha nybnukauumte  OT
cneuynanuanpaHarta nuteparypa, 4oKTopaHTa hopmynupa uenTta Ha AUcepTaunoHHUSA
TPYA W cedem 3ajadv 3a U3nbiiHeHWe Ha opymnupaHaTta uen, BbpXy KOUTo
NnoCcTposiBa No-HaTaTblHUTE U3CNeaBaHnsa U3NoXeHu B gucepTtauusTta. ManonssaHa
€ MeToauka, BKNYBalla TeopeTUYHO M3cneaBaHe, CpaBHUTENEH aHanus, NPUNoXeH
copTyep 3a mogenupaHe n cumynupane. NonyyeHuTe pesyntatv ca aHanuaumpaHu un
Ha TAXHa OCHOBA ca HarnpaBeHU CbOTBETHW U3BOAWN U 3aknoyeHus. NocTaBeHaTta uen
1 3aa4dn ca n3NbIHEHW NPaBunHo, B Heobxoanmus obem n cbabpxaHue. Cumntam, ye
n3bpaHaTta meToamka Ha n3cneaBaHe CbOTBETCTBA Ha NocTaBeHaTa Len v 3agadu Ha
AncepTtaumMoHHUA Tpyd, KOUTO OT CBOA CTpaHa CbOTBETCTBAT Ha MNOCTUrHaATUTE
_ NpuHoCK.

4. Kpatka aHanuTU4Ha XapakTepuUCTUKa Ha €eCTeCTBOTO M OLEHKa Ha
[OCTOBEPHOCTTa Ha MaTepuana, BbpPXy KOWTO ce rpagsit npuHocuTe Ha
AUCepTaLMOHHUA TpyA

ObwuaT obem Ha aucepTaunoHHUAT Tpya e 177 cTpanvum u 16 cTpaHuum
npunoxexusa. [ucepTaumMoHHUST Tpya cbabpxka 3 dopmynu, 89 durypm un 13
~ Tabnuun. Untnpann ca 58 nutepatypHu uatodHuMka u 80 WUHTEpPHET cTpaHuuum.
OCHOBHOTO U3NOXEHUE Ha ANCEPTALMOHHUS TPy € pasnpeaeneHo B 7 rnasu.

B anceptaunoHHua Tpyg e HanpaBeHo 3aAbnboyeHo npoyysaHe U aHanua Ha
e3uunTe 3a nporpamupaHe Ha npoMmuneHu pobotu u usnonasaHeto Ha API,
no3oBaBaviku Ce Ha WU3BECTHU NUTepaTypHU n3ToyHuMUM B obnactta. N3nona3saHu ca
He CamMOo TEeopeTUYHU TPYAOBE, HO N U3TOYHUUW Ha MHOPMaUKUA OT npakTukara u ot
W3BECTHU NPOU3BOAUTENNU HA NpPOMULLNEHN poBoTW C yTBBPAEHO uMe B obnacTtra.
HanpaBeHuTe 1M3BOAM B Kpas Ha BCsAKa rnmaBa CTbNBaT BbpXy NoapobHUTE aHanusu
U3BbPLUEHN B CbOTBETHATA rnaea, kouto ca gobpe aprymeHTUpaHu 4Ypes npumepu,
rpaduyHa nHdopmaumsa (purypu), TabnuyHo OpraHnamMpann OaHHW U UUTUpaHe Ha

“fuTepaTtypHu  M3tovHuum. PopmynupaHute nNpUHOCU UMaT npska Bpb3ka C
U3NOXEeHUeTo 1 MmoraT ga 6baaT cBbp3aHu ¢ HanpaBeHUTe aHanuan u nssoau. Nopaau
TOBa, cYUTaM, 4e maTepuanbT BbpXYy KOWTO ca QOopMynuvpaHn npuHocUTe Ha
[AVCEPTaLMOHHUS TPY/, € B AOCTaTbYHA CTENeH JOCTOBEPEH.

5. Hay4HONpPUNOXHU U NPUNOXHU NPUHOCU Ha AUCEePTaALUNMOHHUA TPpyA

Mpuemam npeactaBeHUTe OT AOKTOpaHTa nNpeTeHuun 3a nNpuHoCKU C
Hay4YHOMNPUINOXEH U NPUNOXKEH XapakTep. Hay4YHONPUNOXHUTE NPUHOCK Ca CBBLP3aHM
CbC Cb3aBaHETO Ha MeToAWKa 3a nporpamupaHe Ha npomuwneHu pobotu 4pes
cpeau 3a mogenupaHe, nporpamupaHe n cumynupaHe Ha poboTuanpaHu KNeTkn u
Cb3faBaHe Ha HoBa knacudwukauusi, umMauia OTHOWEeHWe KbM CUrypHOCTTa Ha
KOMyHMKaLMATa n3BbpliBaHa B poboTU3NpaHn KNeTku.

MpUNOXHUTE NPUHOCK Ca CBBbP3AHN CbC Cb34aBaHe Ha NPUNoXHU Nporpamu 3a

_KOMYHUMKauus v KpuntupaHe, onpeaensHe Ha nocnefoBaTenHocT 3a NpoekTupaHe Ha
poboTnanpaHun KNeTkn Ypes cpean 3a Mogenupade, nporpamumpaHde n cuMynupaHe Ha
npoMuLnNeHn poboTtn.



Xapaktepa Ha NpUHOCUTE OTHACsM KbM Cb3[aBaHETO Ha HOBWM MeToAWn 3a
WHTEerpupaHe Ha TEXHONOMMA 1 Cb3haBaHe Ha HOBWU Knacudmkaumm. 3HaymmocTTa Ha
. MpUHOCUTE Ce u3passisa B oboraTsiBaHe Ha UHXEHepHUTE 3HaHus, y4ebHua npouec u
npakTukata B obnactra Ha nporpammpaHeTo U MHTErpupaHeTo Ha MPOMULLNEHU
pobotn. CmaTtam, 4ye nocoyeHnTe NpPUHOCK B AMCEPTAUMOHHMA TPy ca AOCTaTb4YyHO
3HaYMMK, KaKTO 3a HaykaTa, Taka v 3a MHXeHepHaTa nNpakTuka.

6. OueHka 3a cTeneHTa Ha NIMYHOTO ydYacTtuve Ha gucepTtaHTa B NpuHoOCUTEe

MNpeacrtaBeHOTO CbAbpXaHue, nNposedeHUTe aHanuan u  paspaboTteHuTe
npuMepu B paMKuTe Ha AUCEePTaUMOHHUS TPyA, NOKaseaT OTMIMYHOTO NO3HABAHE Ha
wm3cneaesaHata obnact, B KosATo ce okycupa Tpyaa. [UcepTaumoHHUST TpyAa
.fipuTexasa forMyHa nocnegoBaTeniHOCT MO OTHOWEHME Ha CbAbPXaHWETO,
. U3BbpLUEHUTE aHanuauv v npuBedeHWTe npumepun. [oKTopaHTa uma neT Hay4Hu
nyGnukauum ¢ aHanuau u pesyntaTit NonyyYeHn B pamkuTe Ha AUCEpPTaLMOHHOTO CU
uacnegBaHe, Kato BCUMYKM NyBnukauuu ca OoknagBaHW Ha HayuHU KOHgepeHuUuu.
OueHsiBam NpuHOCKMTE B gucepTauuoHHata paboTa kato pesynrtaT OT CbBMECTHUTE
ycUnus Ha aBTopa M Ha HEroBUAT HaydeH pbkoBoauTen. YbegeH CcbM B
npeobnagasauloTo NUYHO y4acTue Ha AOKTOpaHTa U HEroBuUTE NIMYHWU NPUHOCK MpU
pa3paboTBaHETO Ha AMCepTauMOHHUS Tpya M nybnukauuute No Hero, KoeTo ce
noTebpXaaBa oT akTa, Ye B TPU OT KONMEeKTUBHUTE nybnmkauun Ton e nbpeu aBTop,
a B e[lHa € CaMOCTOsITENEH aBTop.

7. lNpeueHka Ha nyGnukauumTe NO AUCEPTaLUUOHHUA Tpya

Mo auceptauuMoHHUs Tpya ca HanpaBenu 5 nybnukauumm, OT KOMTO eaHa
CaMOCTOATENHA U YeTUPW B CbaBTOPCTBO. Tpu OT nybnukauuute ca nybnukysaHu B
" BbMArapcKky Hay4YHW M3aHUA C Hay4yHO pelieHanpaHe, a ABe ca B U3JaHus, KOUTOo ca
pedepupaHn U MHAOEKCUpaHW B CBeTOBHouM3BecTHa 6asza [aHHM € HayyHa
nHdgopmauma (Scopus). MoyTn Beuykm nybnukaumn, ¢ nsknoyeHne Ha Ne2 ot cnucbka
C TpyaoBeTe Ha kaHauaaTa, ca B obnactTta Ha npobnemaTtukaTta Ha AucepTaunoHHOTO
nacnensaHe.

[Be oT nybnukaumuTe ca UMTupanu B 4y>kbuHa n untnpaHusaTa ca MHaekcupaHm
B Scopus, KOETO 3aTBbpXKAaBa NoCcTUrHaTUTe B TAX pesyntaTu.

My6nukaunnTe cbAabpPXKaT KIKYOBM MOMEHTU OT AucepraumsaTta, KouTo ca
nony4YMnu A0CTaTbYyHO LWUMPOKO NpeacTaBsHe npe cneuuanucty 3aHumasalim ce ¢
pasrnexaaHvuTte B gucepraumsaTta npobnemu.

8. U3anonssaHe Ha pe3ynTaTuTe OT AMCEPTALMOHHUA TPyA B Hay4HaTa M
couManHarta npakTuka

‘ Pesyntatute OT AMCEpTauUMOHHWA TPyA MoraTt Aa ce u3nonssar B y4ebHus

npouec n B AeHocTTa Ha cupmu, pabotewmn B obnactra Ha UHTErpMpaHeTo Ha
npoMuwnenn pobotu. Cumtam, 4e nopagu cunHata npakTudecka HacOYEeHOCT Ha
_paborara, peayntaTute OT Hess MoraT [a ce M3non3eaT 3a CKbCsiBaHe BpemeHaTa 3a
UHTerpupaHe Ha poboTuanpaHu cuctemmn, obyyeHne Ha nepcoHana paborell C TaX 1
noBuLLABaHe HUBOTO Ha CUTYPHOCT Ha KOMyHUKaLMUTE B TAX.



9. OueHKka Ha CBLOTBETCTBUETO Ha aBTopecbepaTa C W3UCKBaHuATa 3a
U3roTBAHETO MY, KaKTO U Ha afjeKBaTHOCTTa Ha OoTpa3siBaHe Ha OCHOBHUTe
NONOXeHUsa U NPUHOCUTE Ha AUCEePTaUNOHHUA TPpyA

ABTOpedepaTbT KbM AMNCEPTAUMOHHWS TPy[ OTroBaps Ha WM3UCKBAHWUSTA W
CbOTBETCTBA C ANCEPTAUNOHHUA TPYA U NOCTABEHUTE Npef Hero uenu v 3agayu. B
aBTopedepaThbT € pasrnefaHo CbAbPXaHWETO MO rMaBu U NoCTUrHaTUTe npuHocu.
ABTOpedepatbT € 0hOPMEH CbIMACHO U3UCKBAHMSATA Ha TexHUYecKu yHUBEpcuTeT
Cochusi u cunTam, Ye ageksaTHO OTpassiBa CbLUHOCTTA Ha AaucepTaunoHHus TpyAa.

10.MHeHus, npenopbKku u 6enexkun

HAmam cobujlecTBenn 3abenexkn, C KOMTO fAa OCNOPBaM  OCHOBHUTE
Hay4YHOMPUIIOXKHN U NPUNOXHU NPUHOCU Ha KaHAMAAaTa.

N3roTBux MHeHve 3a BbTpelwHaTa 3alnTa Ha AMCEePTaLMOHHIA TPy, B KOETO
nmaile Benexku u NpenopbKY, 3HAYMTENHA YacT OT KOUTO Ca B3eTU NOA BHUMAHWE B
OKOHYaTenHaTa pegaxkuus.

11.3akno4eHune

Bb3 ocHoBa Ha 3anos3HaBaHeETO MU C AMCEPTAUMOHHWUSA Tpyd, M3NbIHeHaTa
obpasoBaTtenHa Uen Ha [JOKTOpaHTypaTta, akTyanHocTTa W 3HaYMMocTTa Ha
NOCTUTHATUTE HAy4YHOMPUMOXHW WU MNPUNOXHW NpuHOCKM, C yBeaeHocT [aasBam
MONOXWUTENHA oueHka Ha AucepTauuoHHaTa paboTta. M3nbnHeHW ca BCUYKU
nanckesanns Ha 3PACPB, Ha npaBunHUKa 3a HEroBOTO MNPUMOXEHWE, KaKTo W
cneunuyHUTE U3NCKBaHUA 3a NpuaobusBaHe Ha HayyHu cteneHn B TY-Codusa no
OTHOWeHME Ha 06xBaT, 06eM 1 Ka4ecTBO Ha ANCEePTaUNOHHUSA TPYA.

Ha Te3n ocHoBaHus npeanaram Ha ™ar. uHX. BopsH Yasaapos
Bnagumupos ga 6bae npucbaeHa obpasoBarenHaTta v Hay4Ha cTeneH ,, AOKTop"
no npodecuoHanHo HanpaBneHne 5.1 MalWMHHO WHXEHEPCTBO, HayyHa
cneumnanHocT ,ABToMaTM3auus Ha NPOM3BOACTBOTO .

Hata: 06.01.2026 . PeueHseHT:

/ pou. A-p uHx. Benusap Benusapos 3axapuHos /
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Reviewer: Assoc. Prof. D.Eng. Velizar Velizarov Zaharinov

1. Relevance of the problem developed in the dissertation work in scientific
and applied science terms. Degree and levels of relevance of the problem
and specific tasks developed in the dissertation

Industrial robots are a mandatory component of modern industrial automation
systems Programming industrial robots is directly related to their integration and
operation. Solving the problems related to the effective integration and operation of
industrial robots in industrial automation systems is a current problem, which is directly
related to the efficiency of these systems. The use of API in programming industrial
robots is a current approach to achieve greater flexibility and unification in integration
and operation. In addition, in the current conditions of increasing attacks aimed at
~ digital infrastructure, taking into account security issues is gaining significant
. "relevance. The issues and specific tasks of the dissertation work consider precisely
these promising and current problems in the field of programming industrial robots.
Therefore, | believe that the problems considered in the dissertation work are relevant
and relevant to modern development trends in industrial robotics.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material

The work studies and analyzes the generations and types of industrial robots.
Their areas of application are determined. Different control systems and programming
languages for industrial robots are analyzed. For this purpose, 58 literary sources are
used, of which 6 in Bulgarian and 52 in English, and 80 Internet pages. The reviewed
and analyzed publications from the specialized literature in the dissertation work and
the developed applied examples unambiguously demonstrate the doctoral student's
in-depth knowledge of the problems in the field. The appropriate creative interpretation
of the literary material has allowed the doctoral student to correctly formulate the field
of the dissertation work, and also to draw conclusions about solved and unsolved
. problems corresponding to the set goals.

3. Compliance of the chosen research methodology with the set goal and
objectives of the dissertation work

Based on the analysis of publications from the specialized literature, the doctoral
student formulates the goal of the dissertation and seven tasks for the implementation
of the formulated goal, on which he builds the further research presented in the
dissertation. A methodology is used, including theoretical research, comparative
analysis, applied software for modeling and simulation. The results obtained are



analyzed and on their basis, relevant conclusions and inferences are made. The set
goal and tasks are fulfilled correctly, in the required volume and content. | believe that
the chosen research methodology corresponds to the set goal and tasks of the
dissertation, which in turn correspond to the contributions achieved.

4. A brief analytical description of the nature and assessment of the
credibility of the material on which the contributions of the dissertation
are built

The total volume of the dissertation is 177 pages and 16 pages of appendices.
The dissertation contains 3 formulas, 89 figures and 13 tables. 58 literary sources and
80 internet pages are cited. The main presentation of the dissertation is divided into 7
chapters.

The dissertation provides an in-depth study and analysis of the programming

languages for industrial robots and the use of APls, referring to well-known literary

sources in the field. Not only theoretical works are used, but also sources of information
from practice and from well-known manufacturers of industrial robots with an
established name in the field. The conclusions drawn at the end of each chapter are
based on the detailed analyses carried out in the respective chapter, which are well-
argued through examples, graphic information (figures), tabularly organized data and

"_citation of literary sources. The formulated contributions have a direct connection with

"~ the presentation and can be linked to the analyses and conclusions made. Therefore,
.| believe that the material on which the contributions of the dissertation are formulated
is sufficiently credible.

5. Scientific-applied and applied contributions of the dissertation work

| accept the claims presented by the doctoral student for contributions of a

- scientific-applied and applied nature. The scientific-applied and applied contributions

= -

are related to the creation of a methodology for programming industrial robots through
environments for modeling, programming and simulating robotic cells and the creation
of a new classification related to the security of communication carried out in robotic
cells.

The applied contributions are related to the creation of applied programs for
communication and encryption; determining a sequence for designing robotic cells
through environments for modeling, programming and simulating industrial robots.

| attribute the nature of the contributions to the creation of new methods for
integrating technology and the creation of new classifications. The significance of the
contributions is expressed in the enrichment of engineering knowledge, the

. educational process and practice in the field of programming and integrating industrial

robots. | believe that the indicated contributions in the dissertation are sufficiently
significant, both for science and for engineering practice.

6. Assessment of the degree of the dissertation candidate's personal
participation in the contributions

The presented content, the conducted analyses and the developed examples
within the dissertation work demonstrate the excellent knowledge of the research area
in which the work is focused. The dissertation work has a logical sequence in terms of



content, the conducted analyses and the given examples. The doctoral student has
five scientific publications with analyses and results obtained within the framework of
his dissertation research, with all publications being reported at scientific conferences.
| assess the contributions in the dissertation work as the result of the joint efforts of the
author and his scientific supervisor. | am convinced of the predominant personal
participation of the doctoral student and his personal contributions in the development
of the dissertation work and the publications on it, which is confirmed by the fact that
in three of the collective publications he is the first author, and in one he is the sole
author.

7. Assessment of dissertation publications

Five publications have been made on the dissertation work, of which one is with
sole author the doctoral student and four are co-authored. Three of the publications
have been published in Bulgarian scientific journals with scientific review, and two are
. in journals that are referenced and indexed in a world-renowned database of scientific
information (Scopus). Almost all publications, with the exception of No. 2 from the list
* of the candidate's works, are in the field of the issues of the dissertation research.

' Two of the publications have been cited abroad and the citations are indexed in
Scopus, which confirms the results achieved in them.

The publications contain key points of the dissertation, which have received a
sufficiently wide presentation to specialists dealing with the issues considered in the
dissertation.

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

The results of the dissertation can be used in the educational process and in the
activities of companies working in the field of industrial robot integration. | believe that
due to the strong practical focus of the work, its results can be used to shorten the
integration times of robotic systems, train the personnel working with them and
increase the level of security of communications in them.

9. Assessment of the compliance of the abstract with the requirements for
its preparation, as well as the adequacy of reflecting the main points and
contributions of the dissertation work

The abstract for the dissertation meets the requirements and corresponds to the
dissertation and the goals and objectives set for it. The abstract discusses the content
by chapter and the contributions made. The abstract is formatted according to the
requirements of the Technical University of Sofia and | believe that it adequately
reflects the essence of the dissertation.

10.Opinions, recommendations and notes

I have no significant remarks with which to dispute the candidate's main
scientific-applied and applied contributions.

| prepared an opinion on the internal defense of the dissertation, which included
notes and recommendations, a significant part of which were taken into account in the
final edition.



11.Conclusion

Based on my familiarization with the dissertation work, the fulfilled educational
goal of the doctoral studies, the relevance and significance of the achieved scientific
and applied contributions, | confidently give a POSITIVE assessment of the
dissertation work. All requirements of the Law on the State of the Republic of Bulgaria,
the regulations for its implementation, as well as the specific requirements for acquiring
scientific degrees at TU-Sofia in terms of scope, volume and quality of the dissertation
work have been met.

On these grounds, | propose that M.Eng. Boryan Chavdarov Vladimirov be
awarded the educational and scientific degree "Doctor" in professional field 5.1
Mechanical Engineering, scientific specialty "Production Automation®.

"~ Date: 06.01.2026 Reviewer:

/ Assoc. Prof. D.Eng. Velizar Velizarov Zaharinov /



