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xy Ar4cepraLlnoHeH TpyA 3a npilAo6ueaHe na o6paaoBareflHa u

HayqHa cTeneH,,goKTop"

Aerop Ha Rl4cepraLlroHHt4fl TPYA:

Mar. uHx. Benqncnae Eofixoe Haqee

Tenaa Ha rqrcepraLlroHHt4t rPYR:
l'lpoexrupaHe u H3cneABaHe Ha nnarSoptur 3a oTAaneqeHo
o6yvexue no BrpageHu ynpaBnsBaqyl cl4cTeMyl n po6oruxa

Hnen Ha HayqHoro xypt4: npo$. A-p 14Hx. AnexcaHAbp Eorgaxoe
Eexspcxr

1. AxryanHocT Ha paspa6oreaxus B AncepTaqhoHHl,lrl TpyA npo6neut
B HayqHo 14 HayqHonp]tnoxHo orHoueHue

Hayunara o6lacr, cBbp3aHa c paspa6orBaHe Ha u:rar$opuu 3a orAaner{eHo

o6yrenue rro BrpaAeHr,r yflpaBn.,rBarrll4 cucreMrr u po6oruxa ce xapaKTepla3l4pa c

[oArrepraHa aKTyaJIHocr. B rzl3ld HacoKa, aKIIeHTa Ha aKTyarHocrra e KaKTo tlo

orHorueHrre Ha aKTyaJIHara r,r nepcneKTlrBHa o6racr BrpaAeHI'I yflpaBnflBalllrr

crrcTeMLI u po6oruxa, oTpa3eHa B TeMara I,I cbAbpxaHl'Iero Ha rlpeAcTaBeHus 3a

cTaHoBr.rue AI{CepTaIII4OHeH TpyA, TaKa vI oTHOCHO HayqHOTO kt HayqHo

rrp14noxHo 3HarIeHUe 3a aKTyanHocTIa B IIOCn9AHO BpeMe l]pu cT,3AaBaHe Ha

nnarSoprral{ 3a orAaJlerreHo o6yrenue.

2. Crenen Ha no3HaBaHe cbcTof,HneTo na npo6neMa ta TBopqecKa
1,lHTepnpeTaqng Ha n[TepaTypHl'|fl MaTep[an

Pealua [peAcraBa v o6ocuoexa 3a HafrHoro HI4Bo vtilvt creneH Ha

[o3HaBaHe cr,crorHzero Ha npo6leua LI cborBerHa rBoprrecKa I4HTepnperauvfl Ha

nr{TeparypHufl MareprraJr Moxe Aa ce $opnaupa ua 6asara Ha I,I3JIoxeHHero B

frasa 1 ua guceprarlroHHrzfl TpyA. B rasr r.rraBa, ua 6asara ua uuoro6poi.mu u

aKTyanHH B HacToqIqLIfl MoMeHT HayqHH uy6luraquu, e v3B'bprueH o6croeu

rrpefneA r{ e HarrpaBeH aHiurlr3 Ha cbuIecTByBaIrII,ITe MeTOAI,I u CpeACTBa Cb3AaBaHe

Ha ular{opMr.r 3a orAarreqeHo o6y.reuue rlo BrpaAeHrr y[paBnrBaIrII4 cvcreM]I I{

po6ornxa. I4suorssaHuTe rrpu a*aJrur3a I,I BKJITqeHTI B 6n6nuorpa$zxra xrlt
Ar4ceprarlu.rrra nr{TeparypHrl Lr3ToqHurlu (109 nuTeparypHlr vt eJIeKTpoHHI4

H3Tor{Hr.rur4, Karo 96 ca Ha Jrarr{Hr4qa u 5 Ha Kl4pvnuua, a ocraHuurrrre ca LIHTepHer

a4pecu) ca r.r3rlflno Ha) {Hr{ ry6.irzxaqurl, AoKJTaAV v crarvlr or peHoMI4paHI4

crwrca';,1fl, vg'Aauufl or MexAyHapoAHr,r xoHSepeuwwt v Lt3ToqHlrlru or cafirose s

I4Hrepuer, c HMeHa Ha AocrartqeH Ha 6pofi anroprr Karo BoAeIrIH, H3TbKHarI'I B



Hacroqrqn, MoMeHT n 6rulsroro MIIH€uro, qyxcAlr v laaruv yrreHll u ctreuuanucrrl B

o6racrra ua aBToMarrraulrfl BbB BcHrrKr{ cSepu Ha o6pasoBaHl{ero, o6y'reuuero
rro BrpaAeHr{ ylpaBnsBarrlu clrcreMlr lr po6oruKa flplrAo6lrea sce ro-roJl{Mo
3HaqeHue 3a [oAroroBKara ua rnann$ vrrypaur cnequa,'Iu crlr.

3. CuoraercrBne Ha x36paHara MeroAHKa Ha lt3cneABaHe u
nocTaBeHaTa qen 14 3aAaqH Ha AllcepTaqloHHHg TpyA c nocT[rHaTuTe
nprHoGrl

EcrecrseHo e o6ocnoBaHocrra Ha UeJrlrre u 3a4a.rure B A[IcepraII[oHHI,ls
TpyA ra ce rbpcra B HarrbJrHo ocHoBareJIHo ge$unupauara 3Haql4Mocr vt

ueo6xoAuuocr B HayrrHo r.r HayqHo-[punoxHo orHo[IeHI,Ie or I{3cJIeABaHe B

o6nacr:ra ua upo6;reMure rlpa pa3pa6orsaHe ua unar$opMll 3a orAaJler{eHo

o6yrenue. Toea Moe rBbpAeHr,re u3rIrJIo cbBrlaAa cbc cJIeAHI,L npaBzneH rIoAxoA,

uo xoftro AoKTopaHTrr e $opMyJrI,Ipa,'I MHoro KoHKpeTHo Ir TorrHo IIenTa I'I

3aAaqr{Te B cBo, A}ICepraIIHOHeH TpyA.

Ocuongara IIeJI Ha HacToslqllfl AIIcepTaIIHoHeH TpyA e [poeKTI'IpaHeTo,

paspa6ornaHero [r [r3cJreABaHero ua urar$opMl,I 3a or.(arerreHo o6y'reune uo

BrpaAeHrr yflpaBnqBaulu cvcreMn n po6oruxa.

3a usntrueHlrero Ha ra3LI IleJI, ca Qopuy,rNpaHg cJIeAHIrre 3aAarln:

- npoeKTI.IpaHe Ha unarSopua :a oTAaneqeHo nporpaMlrpaHe Ha BrpaAeHI'I

yrrpaBn.f,Barrlfi cprcreMr{ v po6oru Ha 6asara Ha saArr6oqeH aHiuII{3 Ha

CT,BpSMSHHI,ITe TeXHOJIOTIIqHII pe[IeHI,Ifl I,I [OAxOAI4 ga nefiUarApea;u3alu z.fl;

- paspa6oTBaHe Ha TecToBa nlar$opua sa oTAarer{eHo rlporpaMplpaHe Ha

BrpaAeHlr yrrpaBnrBaIrII4 cl{creMIa u po6oru;
- r.r3cJreABaHe Ha TecToBaTa ularSoprua ra oTAiUIeqeHo nporpaMllpaHe Ha

Brpa.(eHH yflpaBrqBaulfi crrcreMlr Ia po6orn n o6pa:onareJrHa cpeAa.

4. Hayvxn nlnnu HayqHonplnoxHr npxHocl4 Ha AlcepTaq[oHHllfl
TPYA

B paspa6orBaHero Ha AI,IcepraIIuoHHI4s rpyA ca np

flpunoxHll z 3 npuloxHl4 npI,IHocI,I, KaKTo cneABa:

3 nayvuo-

Hayvuo-nprrJroxHI,I npllHocL :

- rpeAnoxeHlr ca apxureKTypHll pemernfl 3a paspa6ornaHe Ha H

- paspa6oreHl4 ca MeToALIKLI za xuipugHlr ypoqv qpe3 pI3rIoJr3BaHe

orAzllreqeHo rrporpaMl,IpaHe Ha BrpaAeHIr cI{creMH z po6oru.

nnar$opuu
u po6oru,3a oT.4iureqeHo rlpofpaMl{paHe Ha BrpaAeHIr yllpaBnf,Balrll4

Korrro [o3BorqBar [peoAonsBaHe ua npo6leMl4 B [paKTl'IqecKoro
BrpaAeHLr ynpaBn.fl B alrlu cl{creMu u po 6oru xa ;

- c:BAaAeHpr ca anropvTMvt Kr'M ocHoBHlr MoAynu 3a peanH3l4paHe n.narr[oprrau

sa oTAarerreHo flpofpaMl{paHe Ha BfpaAeHrr yflpaBnflBallln cucreMl4 r'I

lo

clrcreMlr 3a



Ilpu.rroxuu rrpuHocH:
- Ha 6asara Ha flpeAJroxeHr.rre apxr.rreKTypHl{ peureHru e pa3pa6oresa recroBa
nlarQopnaa 3a orArlrreqeHo o6yveuue rro BrpaAeHI{ yrpaBnflBaluu cIrcreMLI u
po6oruxa;
- paspa6or:eHa e Python 6u6;rzorexa 3a rporpaMllpaHe Ha xyMaHor,rgeH po6or;
- LrHTerpfipa]F{u ca pil3nI,IqHLI TI,ItIoBe MLIKpoKoHTponepHI{ nlar$opntz,
xyMaHor{.(Hr,r, t4HAycrpuanHlr po6orz v 6esnurorHu rerareJIHI,I a\aparv B

paspa6orenata unar$opnra, c Kotrro ca rpoBeAeHrr eKc[epI'IMeHTaTHH

rr3cJreABaHH, B pea-IIHa o6pasonatemra cpeAa 3a norBcpxAaBaHe Ha

eSerrunuocrra Ha nlarQ oprra ara.

5. IlperqeHxa Ha ny6ntaKaquxre no AucepraqroHHl,lr rpyA

OcHosHr.{re rocrLDKeHI,I.f, B AHcepraIIaoHHLt, TpyA ca rrorrynrpu3upaar e 6

tyfnuxagurr, or Koltro 2 ca caMocro.,rreJrHt4, B flpecruxHlr Haf{HLt xon$epeHIlull.
Bctt.rxra ny6,ruxaqvtu ca c reoperllrlHo u npunoxHo 3HaqeHHe, cBT,p3aHH ca c
Arrcepraur,rflTa v c upo@ecuoHaJrHoro HanpaBneHrre 5.3. KouyHl{KaqrroHHa 14

KoM[rortpHa rexHr,rKa. Ilpuervrau ny6rurxaquoHHara 4efiHocr Karo Harlb;rHo

AocTaTtrrHa uo o6eu, Ha BIacoKo HayrIHo HI,IBo I,I norrynrprt3rpaua B AocTaTbqHa

cTerreH B HaIII4OHaJIeH rr MexAyHapoAeH HarIeH nJIaH.

5. Mnennfl, npenoprrxr n 6enexru
B uayuuo orHorrreHr.re npeAcraBeHrrrr 3a peueH3l4paHe AuceprallploHeH TpyA

e MHoro 4o6pe o$opueH, pearmsvtpaH I{ cTpyKTypIIpaH LI 3aToBa MolaT Aa ce

rtocoqar rJraBHo cneAnrrre rro BaxHI,I peAaKrIHoHnH ea6erexxu:

- He e Heo6xoAldMo, flpu 4e@znupaue Ha Ilenra v 3aAarrl4Te Ha

ArrceprarluflTa, la ce ttoflcH.xBa KaKBo ule 6rAe I,I3BbpIIreHo B Trx,

- B eAHH OT HarrHO-npUnoxHIrTe IlpuHocu ce npeTeHAlrpa 3a ,,flpeoAonrBaHe
ua upo6leMlr B npaKTrrqecKoro o6yreulre rro BrpaAeHu ylpaBnqBailI[ cvcreMlr Ir
po6oruxa", Ho e seo6xoAuuo Aa ce yrotlHrr rou npo6leMl,I ce npeo4o:rarar?;

- B eKclepr.rMeHTiurHure rrpoBepKu Ha paspa6oreHara recrona nnar$opMa 3a

oTAaneqeHo o6yueune e neo6xoAl,IMo Ia ce npunoxaT AaHHI4 3a sefiuoro
HaAexAHo (6ea npexbcBaHrar u za6assme) $ltrxquoHlrpaHe npll eAHoBpeMeHeH

Aocr:srr or Muoro o6yvaeun yqacrHlruu.

Iloco.{eu[Te rrpefloptqrareJrrHr,r :a6e:rexru I,IMar cMI4cbJI Ha KoJIeII4aJIHI,I

rroxeJraHrrfl 3a 6rAeulara HayrHa Aefiuocr Ha AoKTopaHfi,T B HetoBara

lpenoAaBarencKa u HayrrHa o6,racr u oco6eno B HeroBara 6rAeura, HecbMHeHo

orJrrrrrHa flpeloAaBareJlcxa Aefisocr.

7. 3axnrcqeH[e c gcHa noroxurenHa xnu orpt4qarenHa oqeHKa Ha

AHCepTaqlroH H 1,r9 TpyA.



B saxrro'reqne cqytraM, qe AraceprarluoHHLlrr rpyA e o0opueu B cborBercrBl{e c

rr3cKBaHr,rqra, vtMa o[peAeneHl4 I,I norBbpAeHI,I npaKTHqecxra ra 1e$uHI'IpaHI'I Karo

Ha) {Ho-rrprrJroxHH tt [punoxHrr [pI4HocI,I, OTpa3eHI'M IIOlynrpH3HpaHH B

Aocrarr,qeu ua 6pofi HayrrHu uy6luxaqua vr B noAxoAsIrIH Haf{HI{ crrncanvrs. v
xouQepeuquu. Ilpe.4narau Ha YsaxaeNaoro HayrIHo xypl4 Ia r1p1ac'b4r4

o6paSOeareJlHaTa u HayqHa CTeIIeH ,,4OKTop" Ha Mar. HH)I(. Belrqustan Eofixos
Ha.ree n upoSecuogzurgoro HalpaBJreHue 5.3. KouyuuxaulloHHa lI KoMnrorbpHa

TEXHI,IKA,

Eara: 04.03.2025 r. qNEH HA XYPI4TO

Flpo$. A-p AneKcaHAtp Eor4anoB EeKspcxl,t



OPINION
on the dissertation for the acquisition of the educational and scientific degree of
"doctor"
Author of the dissertation: M.Eng. Ventsislav Boykov Nachev
Topic of the disserlation:
Design and research of platforms for distance learning in embedded control
systems and robotics

Member of the scientific jury: Prof. Dr. Eng. Alexander Bogdanov Bekyarski

l. Relevance of the problem developed in the dissertation in scientific and

applied terms

The scientific field related to the development of platforms for distance

learning in embedded control systems and robotics is characterized by a

pronounced relevance. In this regard, the emphasis on relevance is both in relation
to the current and promising field of embedded control systems and robotics,

reflected in the topic and content of the dissertation submitted for opinion, and on

the scientific and scientific-applied significance for relevance in recent times in
creating platforms for distance learning.

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

A real idea and justification for the scientific level or degree of knowledge

of the state of the problem and the coresponding creative interpretation of the

literary material can be formed on the basis of the presentation in Chapter I of the

dissertation. In this chapter, based on numerous and currently relevant scientific
publications, a comprehensive review has been carried out and an analysis has

been made of the existing methods and means of creating platforms for distance

learning in embedded control systems and robotics. The literary sources used in
the analysis and included in the bibliography of the disserlation (109 literary and

electronic sources, 96 of which are in Latin and 5 in Cyrillic, and the rest are

Internet addresses) are entirely scientific publications, reports and articles from
reputable journals, publications from international conferences and sources from
Internet sites, with the names of a sufficient number of authors as leading,
prominent at the present time and in the recent past, foreign and domestic
scientists and specialists in the field of automation in all spheres of education,

training in embedded control systems and robotics is gaining increasing

importance for the preparation of qualified specialists.

3. Compliance of the chosen research methodology and the set goal and tasks

of the dissertation with the achieved contributions



It is natural to seek the justification of the goals and tasks in the dissertation
in the completely well-defined significance and necessity in scientific and

scientific-applied terms of research in the field of problems in developing

platforms for distance learning. This statement of mine fully coincides with the

following correct approach, according to which the doctoral student has

formulated very specifically and precisely the goal and tasks in his dissertation.

The main goal of this dissertation is the design, development and research of
platforms for distance learning in embedded control systems and robotics.

To achieve this goal, the following tasks have been formulated:
- design of a platform for remote programming of embedded control systems and

robots based on a thorough analysis of modern technological solutions and

approaches for its implementation;
- development of a test platform for remote programming of embedded control

systems and robots;
- research of the test platform for remote programming of embedded control

systems and robots in an educational environment.

4. Scientific and/or applied scientific contributions of the dissertation
In the development of the dissertation, 3 scientific and applied and 3 applied

contributions are presented, as follows:

Scientific and applied contributions:
- architectural solutions for the development of new platforms for remote

programming of embedded control systems and robots have been proposed, which

allow overcoming problems in practical training in embedded control systems and

robotics;
- algorithms have been created for basic modules for the implementation of
platforms for remote programming of embedded control systems and robots;

- methodologies for hybrid lessons have been developed using systems for remote

programming of embedded systems and robots.

Applied contributions :

- based on the proposed architectural solutions, a test platform for remote learning

in embedded control systems and robotics has been developed;
- a Python library for programming a humanoid robot has been developed;

- various types of microcontroller platforms, humanoid, industrial robots and

unmanned aerial vehicles have been integrated into the developed platform, with
which experimental studies have been conducted in a real educational environment

to confirm the effectiveness of the platform.

5. Assessment of publications on the dissertation work



The main achievements in the dissertation work have been popularized in 6

publications, of which 2 are independent, in prestigious scientific conferences. All
publications are of theoretical and applied importance, are related to the

dissertation and the professional field 5.3. Communication and computer
technology. I accept the publication activity as completely sufficient in volume, at

a high scientific level and sufficiently popularized in national and international
scientific terms.

6. Opinions, recommendations and notes

From a scientific point of view, the dissertation submitted for review is

very well-formed, implemented and structured, and therefore the following
important editorial notes can be mainly indicated:
- it is not necessary, when defining the goal and objectives of the dissertation, to

clarify what will be accomplished in them;
- in one of the scientific and applied contributions, it is claimed to "overcome

problems in practical training in embedded control systems and robotics", but it is
necessary to specify which problems are overcome?;
- in the experimental tests of the developed test platform for distance learning, it is
necessary to apply data on its reliable (without interruptions and delays)

functioning with simultaneous access by many trainees.

The indicated recommendation notes have the meaning of collegial wishes

for the future scientific activity of the doctoral student in his teaching and

scientific field and especially in his future, undoubtedly excellent teaching

activity.

7. Conclusion with a clear positive or negative assessment of the dissertation

In conclusion, I believe that the dissertation work is designed in
accordance with the requirements, has certain and confirmed practical and defined
as scientific-applied and applied contributions, reflected and popularized rn a

sufficient number of scientific publications and in appropriate scientific journals

and conferences. I propose to the Honorable Scientific Jury to award the

educational and scientific degree "doctor" to mag. eng. Ventsislav Boykov Nachev

in the professional field 5.3. Communication and computer technology.

Date: 04.03.2025 MEMBER OF THE JURY

Prof. Dr. Alexander Bogdanov Bekyarski


