PELHEH3 U

BbpXY AUCEPTALIMOHEH TPYA 3a NpuaoOHBaHe Ha 00pa3oBaTe/IHa M HayYHa CTEIIEH ,,JOKTOp"
ITpodecuonanno Hanpasienue 5.3. KoMyHHKalMOHHA M KOMIIIOTHPHA TEXHHUKA
ABTOp Ha JMCEPTALIMOHHUA TPYA: Mar. HHXK. Benuucnas boiikoB Haues

Tema Ha AUCCPTALIMOHHHUA TPY: HpoeKTnpaHe N U3cCJIe/IBaHe HA ﬂJ'laT(l)Ole’l 3a 0TAAJJCHYCHO
06yqelme IO BrpaiIcHU yIIpaBJisBallld CUCTCMH H poﬁonca

Peuensent: [Ipo¢. a-p Cranucnas /leHueB Cumeonos, Yuusepcurer ,,IIpod. a1-p Acen
3natapos* — Byprac

B cworBerctBHe cbe 3amoBen OXK-53-02 or 08.01.2025r., Ha Pekropa Ha TexHHYeckw
yHuBepcuteT — Codus, oTHocHO: Ilponeaypara no 3ammura Ha J{UcepTalMOHHUS TPY/I Ha HHXK.
Bennucnas borikoB HaueB, Ha Tema: IlpoekTHpaHe M M3cjieBaHe Ha NJIAaTOPMH 3a
oTa/Ie4eHo o0yyeHue 1o BrpajeHH yNpaB/sABaLly CHCTEeMHU U PoO0OTHKA, B 00J1aCT Ha BUCLIE
obpasoBanue 5. TexHHYeckH Hayku, NpodecHoHaNHO HampapieHue 5.3. KoMyHHKalMOHHA H
KOMITIOTbPHA TEXHUKA, JOKTOPCKa Iporpama ,,CHCTEMHO NporpaMupaHne’ CbM BKJIFOUEH B ChCTaBa
Ha Hay4ynoto xxypu. B croTBeTcTBHE C perieHneTo Ha [IbpBo 3acenanne Ha HaydHoTo *ypu oT
17.01.2025r. ¢bm Ha3HauyeH 3a peueH3eHT. [IpenocTaBeH MU € MBJICH KOMIUICKT MaTepHasH,
CBBP3aHU ¢ JIMCEPTALIMOHHUA TPy, cbIulacHO [IpaBuiIHMKa 3a yCJIOBHSTA U pe/ia 3a NpUaoOHUBaHe
Ha HayyHU cTenieln B TY — Codwusl.

1. AKTyaJHOCT Ha pa3pa0oTBaHUsI B AUCEPTAUMOHHHSI TPYA NPoO/eM B HAy4YHO U
HAayYYHONPHJIOKHO OTHOLIeHHe. CTelmeH M HHBA HAa AKTYAJHOCTTa Ha mpodjemMa H
KOHKPeTHHTE 32/1a4H, Pa3padoTeHH B AHCEPTALMATA.

[IpencTaBeHUAT AMCEpTALlMOHEH TPYJ 3acira akTyajlHa TeMa OTHOCHO IPOeKTHpaHe,
Ch3[aBaHE M M3CIlIeABaHE Ha MIaT(OpMU 3a OTHaTeUeHO 00y4eHHe, B 001acTTa Ha CHCTEMHOTO
nporpamupane M poboTtukara. POKyCHT € NOCTaBeH BbpPXY MPUHUUIUTE Ha pa3paboTka,
peain3alus ¥ U3Cle/IBaHe Ha TaKa ch3JajieHa matdopma. [IpobnemaTukara B TOBa OTHOILICHHE €
aKTyajJHa ¥ € B HENPEKbCHATO Pa3BUTHE B ChbBpeMUETO. MHOro TOUHO € AeduHHpaHa LeiTa Ha
JMCEPTALMOHHHS TPYI: ,,[IPOEKTHPaHeTo, pa3padoTBaHETO U M3CJIeIBAHETO HAa MiIaTGopMH
3a oTAajJedeHo o0ydeHHe®, a Ha Tasu 0a3a ca M3BEACHMU 3aJaYUTE, KOMTO CE€ ITOCTABAT 3a
usnbaHenue. JloOpo BneuarieHHe NpaBu 3aja4ya Tpu, JeQUHUpaHA B JTUCEPTALMOHHUS TPYI, a
MMEHHO: H3c/IeiBaHe Ha I1aTgopmara 3a o0ydeHne. BaxHO pen3BUKATEICTBO, [IPEACTABEHO
B JUCEPTALMOHHUA TPYJ C€ CHCTOU B pa3pabOTBAHETO HA MHOBATHBEH MOJXO 3a Ch3JaBaHE Ha
MOJYJIHH IUIaT(OPMH 3a OTHAJICYEHO NpOrpaMHpaHe Ha BrPA/ICHH YNPABIABALIM CHCTEMH H
pobotu B obpazoBareneH KoHTeKeT. C moMomITa Ha GUrypH U roapoOeH aHaIu3 Ce OHArjIesBaT
OTAETHUTE KOMIIOHEHTH U BB3MOKHOCTHUTE 3a TAXHOTO MpHIIOKEeHHE. [JUCepTallMOHHUAT TPYA €
MOCBETCH Ha O€3CMOpHO aKTyalgHa TeMmaTuka, NpHAoOWBalla BCE IO TOISIMO 3HAYCHHE,
JMcTaHIMOHHOTO 0OyueHHe € Beue O€3CIOpeH KOMIIOHEHT OT 00pa3oBaHMETO, HE CaMo B
YHUBEPCHUTETUTE, HO U B YUWJIMIIATA U TPOPECHOHAIHUTE LIEHTPOBE.



2. CreneH Ha MO3HABaHe CbCTOSIHMETO HA MPo0/eMa U TBOPYECKA HHTEPNpeTauus Ha
JUTEPATyPHHUS MaTepuall.

ABTOPBT Ha MAUCEPTALMOHHUA TPyd € HaNpaBWi aHAJUTHYHH WHTEPIIPETALUH Ha
[IOCOYEHNTE B JIMTepaTypHara cmnpaBka 109 mnuTepaTypHH H3TOYHHMKA, OT KOHUTO 96 ca
nyONIMKyBaHM MaTE€pHaId Ha aHIVIMKMCKU €3HK, BE Ha PYCKH €3HK, TPU Ha OBJIrapCcKH €3HK, a
OCTaHAJIMTE ca IPENpaTKu KbM MaTteprainy B IHTepHeT. HanpaBeHuTe aHaMM3u 1 MoJ1eiH, Ha Oaza
OUTUPDAHWUTE  M3TOYHWLIM  TIOKa3BaT  TIO3HAaBaHE CBCTOSIHUETO Ha  mpobiiemaTHkara.
JIMcepTalMOHHUAT TPYH € 0QOPMEH OT YBOJI, YeTUPH TJIaBH, ChABPIKAIIH OCHOBHOTO U3JI0KEHHE,
3aKJII0YEHHE, IPUHOCH, CITHUCHK MyONMuKauy mo padorata U aBe npuioxenus. OOmusaT obem e
200 crpanuuy. Cren M34epnaTeHOTO IIPOyUYBaHe, ChbCTOSHUETO Ha HATTMYHUTE Beve riaTdopmu
(rmaBa 1), crmexBaT B XpPOHOJIOTHYHA ITOCHENOBaTeNHOCT — [IpoekThpane Ha muiatdopma 3a
OTHAJeueHo Iporpamupane, PaspaboTka Ha mnuaTdopma 3a OTHAIECYCHO IPOTpaMUpaHE H
W3cnensane u u3nonsBaHe Ha M1aTdopMa 3a OTAANEYEHO [IpOorpaMupaHe Ha BrpaieHH CHCTEMH.

3. CnorBercTBHe Ha H30paHaTa MeTOAMKA HA M3CJIeBAHE C MOCTABEHATA WeJT U 3aJa4H
HA IMCePTALMOHHMSA TPYA.

[lenTa Ha mnpencTaBeHHs OUCEPTALMOHEH TPyHd € sICHO AedHWHMpaHa B HA4YaloTo.
Meroaukara Ha U3clIeBaHe B QUCEPTAllMOHHUSA TPy € 30paHa B CbOTBETCTBHE C MIOCTABEHUTE
LUea M 3aJadd. 3a [OCTMIaHe Ha IIOCTaBeHaTa B MUCEPTAl[MOHHHS Tpyd Lel, a HMEHHO:
NPOEKTUPAHETO, Pa3paboTBAHETO U U3CJIeABAHETO HA MIAT(OPMH 32 0TAAIeHeHO 00yueHHne
ca 1e(uHMpaHM ClleJHUTe 3aa4un:

L HpquBaHe CBbBPCMCHHOTO CHCTOSAHUEC B oOnacrra Ha JAUCTAaHIITHOHHOTO O6y‘l€HI/IC 1o
BI'paACHU yIIpaBJiAiBalllkl CUCTCMHU U po60Tm<a;

e Cp3aaBaHe HAa apXUTEKTYpPHU PEILEHUS U aJITOPUTMH 3a peann3alus Ha miathopmu 3a
oTJaje4yeHo oOy4deHue.

e (CpaBHHTENIEH aHAIU3 U U300p Ha TEXHOJOIUH 3a peanu3anus Ha miathopmara;
e [IpoexTHpane, MOAeIMpaHe U UMIIJIEMEHTHPAHE TECTOBA I1aThopma;

e PaspaboTBaHe Ha METOJMKH 3a TECTBAHE U M3IIOJI3BAHE HA TECTOBATA IUTaTdopMa B
y4eOHHUA TpoLec.

Hanpasen e XpoHOnOrnuYeH aHaiu3 W aHAIMTHYHA HHTEPIpPETAlls Ha rojisiM obeM
nH(opManus, 3acAraua npodieMaTikara, CBbp3aHa ¢ TeMaTHKara 1o pa3paboTka U U3IM0JI3BaHe
Ha CHCTEMH 3a JUCTAHIHOHHO OOyueHMEe. YCIEUIHO € ChYeTaHHEeTO Ha (hopMaTHU MOJETH 3a
OMHCAHHWE Ha CUCTEMHH PECYPCH ChC CPABHUTEIHH TAONHLM U KPUTHUEH aHAJIM3 10 OTHOIIEHHE
n300pa Ha ApXHUTEKTYpa.

[TonGpanu, cb3aaJeHN U U3II0I3BAHH Ca MTOAXOISAIIN METOIH U CPEICTBA, C KOUTO aBTOPBT
noctura (OpMyIUPaHUTE B 3aKJIIOUEHHETO NPHHOCH HAa OUCEpTAllMOHHUs Tpya. M3Opan e
NOAXOAsL] TEXHOJIOTHYEH MHCTPYMEHTAPHYM 32 Ch3AaBAHETO HAa TEOPETHYHUS (HOpPMaeH MO,
U B [IOCJIEJICTBHE, HETOBOTO IIPOEKTHUPAHE, MMIJIEMEHTAIHS U TECT.

CqI/ITaM, uce H36paHaTa MCTOAMWKA Ha U3CJICABAHC HAITBJIHO CHOTBETCTBA HA ITOCTABCHATA B
AUCEPTALIMOHHUA TPYI.



4. Kpanca AHAJINTHYHA XapaKTePUCTUKA HA €CTECTBOTO U OLICHKA HA I0CTOBEPHOCTTA
Ha MaTepualia, BLpXy KOWTO ce rpagsiT IpUHOCUTE HA {UCEPTALIMOHHUSA TPYA.

[TpencraBenuaT ot mar. uux. Benuucnas bolikoB aucepTaioHeH Tpyad € ¢bC CTPYKTypa
W CbIbpPXKAHWE HAa HAYYHO M3CIIEABAHE, ChCTOSI CE€ OT yBOZ, B KOHTO Ha 0a3a meuHUIMs Ha
obexTa M mpeaMeTa Ha M3CIeABaHe, ce GopMyiIHpa paboTHATa XHUIIOTE3a, Ye AUCTAHIMOHHOTO
obydyeHne ¢ mnomomra Ha IIATGOPMH 3a OTHATEYEHO IPOrpaMHpaHe MOXKE Ja OCHIYpH
NIPaKTHYECKH YMEHHUs B cpepaTa Ha BrpaIecHUTE CHCTEMH, pelllaBaiiku mpobiaema ¢ pU3HUECKUsI
JOCTBI 10 JabopaTopHO obopynsane. Ha Tasm ocHoBa Ha KoeTo ca nehHHHUpaHH LeENTa M
(OpMyIMpaHu 3a1aYUTe Ha AUCEPTALMOHHUS TPY,

CucremMaTH3MpaHW W AHAIM3UPAHM Cca  CHIUECTBYBAIIMTE CHCTEMH, TsAXHATa
(YHKIIMOHATHOCT U TEHICHIMHUTE Ha TAXHOTO pa3BUTHE. Pasrienan U IUCKyTHpaH € mpoleca mo
NPOEKTUPAHETO M aHaJM3a Ha TEXHOJIOTMH 3a pealu3alusTa Ha MOAYJIHHU ratdhopmu 3a
OTHAIEYEHO NPOrpaMUpaHe. AHAIU3BT M JUCKYCHUTE 3acsAraT KakTO BTPaACHH YIIPaBIISBALIH
CHCTEMH, TaKa M 00pazoBaTeIHU POOOTH U MHAYCTPHATHU MallHHH.

[Tpemnoxen e edexTrBeH eeKTHBHO POPMATHO OMHCAaHHE, MO3BOJABALIO (hopMaTu3anus
Npoleca Ha TIPOEKTHUpaHe W paszpaborka. M30paHa e MopynmHaTa apXUTEKTypa CbC CIICIHUTE
OCHOBHM KOMITOHEHTA!

e Web IDE;

e Message Broker;

e Laboratory Computer;
e Laboratory Equipment

B Tpera rimaBa QOKTOpaHTHT OMHCBa MPOEKTHPAHETO W pealn3alHUsATa HAa WHOBATHBHA
oOpasoBarenHa IulaTdopma, TpeIHA3HA4YEHA 3a OTAAICYEHO [POTpaMHMpaHe Ha BrpajeHu
YIpaBIsABall¥ CUCTEMH M poOoTH3MpaHu miardpopmu. PokychT Ha pa3paboTkara ¢ MoCTaBeH
BBPXY Ch3JaBaHETO Ha I'bBKaBa M JOCTBIIHA cpesia 3a 00yueHHeE, KOATO YCIIEIIHO a OTTOBOPH Ha
CBHBPEMEHHUTE MPEAU3BUKATEICTBA B TEXHHYECKOTO oOpaszoBaHMe. MMIUieMeHTanusATa Ha
niatdopmara ce 6a3upa Ha pasnpeleneHaTa apXUTEeKTypa 3a OTAAICUeH JOCTBI 10 PU3HUYECKH
obexry,. Ha ToBa MsACTO cmsTam, 4e ce moiydaBa TadTONOrHs C Mpolleca Ha MPOCKTHPaHEe Ha
cucremara, onucad B rnasa 2. ITo nobpe € KOMMOHEHTHTE, Kacaelld NMPOEKTHPAHETO Ja ca
obenuuenn. Ilo To3m HaumH, 3a yurarenuTe Ha paboTaTa e ObAE MO JIECHO Ja HAMpPAaBSAT
pasrpaHUYMTENIHA JIMHUA MEXKY NPOLIECa 10 IPOEKTUPAHE U IpoIieca [0 UMILIeMeHTanus. TakbB
NOAXOM YJECHABa MHOIO KOHLENTYalHOTO pasOupaHe Ha paborara. ToBa MHEHHE € CTPOro
NPENOPBHYUTENIHO U HE HaMallsiBa CTOMHOCTTA Ha pa3paboTkara.

B u4erBbpra TmaBa ce m3cienBa paborata Ha Ch3faneHara ruiardpopma. J[OKTOpaHTHT
MOJX0/Ia HHTEPECHO, TIOCPEACTBOM pa3paboTKaTa Ha KOHKPETHH YPOIUH U eKCTIEPUMEHTH C LEJT
BepuQuKanus Ha paspaboTeHa Bede muiatdopma IIpeacTaBeHH ca KOHKPETHH 3a/lauyd U Ka3ycCH,

KOWTO MoraT jaa 0baar TPUJIOXKCHHU B O6pa3OBaT€JIHI/IH rnpoucec, ¢ (i)OKYC BBpPXY HOI[O6p5{BaH€ Ha



00y4eHHETO 0 MporpaMUpaHe Ha POOOTH U BIPaJeHH CUCTEMH YpE3 U3II0JI3BAHE HA OTAAICYeHa
wiaTopma.

Beyuky u3BomyM M 3aKiiroveHus ca BEpUPUUUPAHH U IOTBBPACHH 4Ype3 BHEAPABAHE B
KOHKpeTeH oOpasoBareneH Ipouec. ToBa MH JaBa IBIHOTO OCHOBaHME Ja IpUema, ue
NOJIYYE€HUTE PE3YNTATH, IPEICTABEHH B IUCEPTALHMOHHUS TPYJ Ca IOCTOBEPHU U Ype3 TAX MOraT

Ja ce GopMyJIHpaT HAYUHUTE U NPUIIOKHU IIPUHOCH.
5. Hay4yHu u/mju HayYHONPHJIOKHHM NPUHOCH HA IHCEPTALIMOHHUSA TPYA

Ha ToBa mscto me nutrpam IIpaBuiHKK 3a yCIOBUATA U peia 3a MpHA00uBaHe Ha HAYIHU
crenenn B TY-Codus: dopmynupane u 000CHOBKa Ha HOB HaydeH Mpobiem (061act);
(dopMmynrpane U 0OOCHOBKAa Ha HOBa TeOpHsA (XUIOTe3a); HOKa3BaHE C HOBU CpeICTBa Ha
CBIIECTBEHN HOBH CTPAaHU B CBHIUIECTBYBAIlM Hay4HHU NPoOJIEMH U TEOPUH; Ch3laBaHEe Ha HOBH
K1acu(HUKaLUY, METOIU Ha U3CJIeBaHe, HOBH KOHCTPYKIHH, TEXHOJIOTHUH, MIperapaTu, CXeMH 3a
JIeYeHHe U T.H.; I0JIy4aBaHe ¥ J0Ka3BaHe Ha HOBY (pakTH; MOJTyYaBaHe Ha MOTBbPAUTETHH (aKTH;
3HAUUMH XYI0KECTBEHOTBOPUECKH IOCTH)KEHHUS. Ta3u IOCTaHOBKAa MM JaBa OCHOBaHHE JIa
IIpHUeMa, KaTo LsUI0 IPHHOCUTE B JUCepTallMOHHYS TP Ha Mar. MHX. BeHuucnae Haues, HO camo
CH II03BOJIIBAM Jia I'M 000011 110 e THHS HAuuH:

e HAYYHO-ITPUJIOKHHU ITPUHOCH:

— MNPEAJIOKEHU Ca apXUTEKTYPHU pelleHts 3a pa3paboTBaHe Ha HOBU MIAaTGOpMH 3a
OTAAJIEYCHO IPOrpaMUpPAHE HAa BIPAJCHU YIpaBIsABAIIM CHUCTEMH U pPOOOTH,
MO3BONABAIIM HOBH HACOKM B IIPAKTMYECKOTO OOy4YeHHE [0 BrpaJeHH
YIIpaBJIsABAIN CHCTEMH U poOOTHKA,;

— Cb3JaZeHU QOPMATHHM MOJAEIH M aIrOpUTMHYHA 0a3a, MO3BOJISIBALIN pPeaTH3alHs]
Ha TIaT(GOPMH 3a OTHATICUSHO MTPOTPaMUpPaHe Ha BIPAJICHH YIIPABIISIBALLM CHCTEMH
1 pobory;

— paspaboTeHa e Mejarornyecka pamka 3a U3MON3BaHE HA CHCTEMH 32 OTHAJICYCHO
o0yueHue B IPEroJaBaHeTo Ha TeXHUUECKH AUCIIUTUIHHH.

e IIPUJIOKHU ITPUHOCHU:

— Ha 0a3zara Ha IpeUIOKEHUTE apXUTEKTYpHU peIleHHs € pa3paboTeHa TecTOBa
wiaropma 3a oTaajeyeHo OoOydyeHHe [0 BTPaJCHH YIpaBJISABAlld CHUCTEMH H
poboTHKA;

— paspaboteHa e Gubnmoreka Ha Python,3a mporpaMupaHe Ha XyMaHOWIEH poOOT
Misty II;

— WHTETPUPAaHW ca pa3jInYHU THUIOBE XapAyepHH YCTPOHCTBA, BKIIIOYUTEIHO
MHMKpPOKOHTpoJiepHHU matdopmu (Arduino, ESP32), xymanonauu pobotu (Misty
[T), naaycrpuanuau podorn (Dobot Magician) u 0€3MHUIOTHH JIETATEIIHU arnapaTu
(DJI Tello).



6. OuneHka 3a CTeneHTa HA JIMYHOTO y4yacCTue Ha JUCEPTAaHTA B IPUHOCHUTE.

Jlnyno a3, mosHaBaM Oerio JOKTOpaHTa, HO Oa3sHpaliKi Ce Ha IPEICTABEHUS MH
AUCepTallMOHEH TPy, MNPEUIOKEHUs MOJEN, pealu3MpaHaTa M ampoOupaHa cHUCTeMa 3a
OTAAJICYCHO MpOoTpaMHUpaHe U CBBP3aHHUTE C TAX HAyYHW NyONHUKalUUH YOeTUTETHO COYaT ue
MIOJIYYCHUTE PE3yNTaTH Ca M3KIYMTENHO AeJ0 Ha Mar. WHX. Benuwciaas Boiikos u ca

MOCTUTHATH IT0JI PbKOBOACTBOTO Ha HAYYHHUSI My PBKOBOJIUTEIL.
7. Tlpeuenka Ha my0JMKAaNMHTe MO JHCEPTALMOHHUS TpPyA: Opoii, Xapakrep Ha
H3IaHUATA, B KOUTO €A OTHEYaTaHU.

III/ICepTaHT’bT umMa 6 HYGHI/IKaHI/II/I BbB BPb3Ka C JUCEPTAlUATa, B T.Y.:

- B COOpHMUM C JIOKJIAAU Ha MEKAYyHAPOAEH HaydeH GopyM (MHIEKCHpaHn) — 4 6p.;
- B HaMOHAJIHM HU3JaHus - 2 Op..

JBe oT mybavKanuMuTe ca caMOCTOATENHH, a OCTAHAJIMTE Ca B ChHABTOPCTBO C HAYYHHS
peroBoauten. IlpeacraBen € cnucbk cbe 3abenasanu Luthpanus. Cien HampaBeHaTa OT MEH
npoBepKa, a3 3alensd3ax 5 LUTUPAHUs, KbM [HEIIHHS MOMEHT. He OTKpuX mNpusHaum 3a
IJIaTHaTCTBO.

[IpencraBennTe CTaTHM HAIXBBPIAT MUHUMAIHUTE H3UCKBaHusa nyOmukauuu 3a OWC
,»[IOKTOp" CBIIIACHO 3aKOHA 3a PA3BHTHE HA aKafAEeMHU4HHs CbCTaB B Penmybnuka bbarapus u
[IpaBunHnka 3a ycnoBuATa M pena 3a HpuAOOMBaHe Ha HAy4YHM CTeNeHH B TeXHHUECKH
yHuBepcuteT - Copus B obmact 5. TexHHYECKH HayKH, NpO(eCHOHATHO HampasjieHue 5.3.

KoMmyHMKaloOHHA 1 KOMIIOTBPHA TEXHUKA.
8. H3moa3BaHe Ha pe3y/ITATHTE OT AMCEPTAUMOHHHUS TPYA B HAYYHATA H COLMAJIHATA
npakTuka. Hajm4me Ha MOCTHIHAT NPSK HKOHOMHUYeCKH edeKT u mp. JlokymenTH,
HA KOMTO Ce 0CHOBABA TBHPAEHUETO.

[lomyyeHnTe pe3ynTaTi OT AMCEPTALMOHHHA TPY] - IPELIOKEHUIT MOJEN B peaTu3upaHara
CHCTEMa 3a OT/aj1eueHo o0yueHne € anpobupaHa B paMKUTE Ha JIeHHOCTTA HA JOKTOPAHTA, KaTO
npenozasares. HarmpaBeHute TecToBe BOAAT 0 yOEACHOTO TBBPACHHE, Y€ CHCTEMATa paboTH
NPaBUIHO M IPEUIOKEHUAT OT MOKTOPaHTa MOJENI € B ChCTOSHME Ja pealn3upa CBOATA
(YHKIIMOHATHOCT.

B marepuanvite, npeacTaBeHH MU 3a M3TOTBSHE Ha HACTOAIIATA PELEH3Hs HAMA MPEICTABEH
JAOKYMEHT, 4e pa3paboTeHaTa CMCTEMA € BHEAPEHA, HO IO TO3M BBIPOC Ce HAAABAM Ja MOIydad

H349€praTeIHO MHECHHE IO BpEME Ha 3aliuraTra.
9. OueHka Ha CHOTBETCTBHETO HA aBTOped)epaTa C H3UCKBAHHUATA 32 H3rOTBAHETO MY,
KaKTO0 1 HA aleKBATHOCTTAa HA OTpPa3siBaHe HA OCHOBHHUTE MOJIOKECHUS U IPUHOCUTE
Ha JUCePTAllUOHHUS TPYA.

B aBTopeq)epaTa Ca BKJIIOYUCHHU IeJITa Ha OUCEPTALUMOHHUS TPy, (bOpMaJIHOTO OIIMCaHue,
ApXHUTCKTYpaTa MW METOMOJIOTHsTAa Ha Cbhb3JaBaHEe Ha CHUCTeMaTa 3a OTJAJIEC4YECHO 06yquHe.



[Ipencrasen € M COMCBK Ha MMyONHKALMUTE, OTPA3sBAllM I[POBEACHUTE W3CIECIBaHMA. B
CUHTE3MpaH BHI Ca MPEICTABEHU CBLIECTBEHM YAacTU OT ChABPKAHUETO Ha IJIABUTE, KATO €
3ara3eHa OpUTHHAIHATA HOMEPALHs Ha TaOIULUTE U (UTYPUTE OT JUCEPTALMOHHKS TPYL.
IlpencTaBsHeTo Ha pe3ynTaTuTe B TAOIHYEH U rpaduyueH BUA M NPEICTABEHUAT COPC KOJ
YJI€CHSBAT Bb3NPUCMAHETO W Ch3JaBaT ONTHMANHA NPEACTaBa 3a MOCTUIHATOTO OT ABTOpa MpU

pa3paboTBaHe Ha AUCEPTALMOHHUSA TPYL.
10. MHeHHs1, NPeNOPBKH H (eJIeKKH.

HI/IcepTaHI/IOHHI/IﬂT TPpyA € U3rOTBCH IIPCHU3HO U B CTpOﬁHa JIOTHYCCKa IMOCICAOBATCIIHOCT.
HpaBI/I BIICYATJICHUEC CTCIICHTA Ha I/IH(pOpMI/IpaHOCT Ha aBTOpa 110 JaacHaTa TCMaTHKa. [Tokazano
€ 3HAYHUTCJIHO [IO3HAaBaHE U NEAarorniecKa roJAroToBKa Ipyu Cb3JaBaHe U U3M0JI3BAHE HAa CUCTEMHU
3a OTAAJICUYCHO 06y1{€HI/I€. Ha meH mmuno mu Oe npeaoCTaB€Ha BB3MOXXHOCT Ja H3IIOJI3BaM
CJIEMECHTH Ha paspa60TKaTa. Bo3xuTeH ¢bM 0T IpoCTOTaTa U Bb3AMOXXHOCTUTEC HAa CHCTEMATA. Ha
MeCTa B pCLUCH3MUATAa CbM HallpaBUJI IIPENOPHKU, KOUTO Ca MMOXKEIATESIHU U CBbP3aHH ¢ HAYHMHA Ha

bopMynupaHe Ha HAYYHH TE3H.
11. 3ak/1l09enne ¢ sICHA MOJIOKUTETHA HJIM OTPULATEHA OLEHKA HA JMCEePTALNOHHNS
TpYA.

HuceprauMOHHUAT Tpya Ha Mar. umK. Benuucnas HaveB Ha Tema ,,IlpoekTupane u
u3ciieBaHe HA MJIAT(OPMHU 32 0TAAJIeYeHO 00ydeHHe [0 BrpaiecHu YNpaBJsiBalll CHCTEMH
U po6oTUKA” CHABPKAa HAyYHOOOOCHOBAHU DEIICHHs Ha akTyajueH mnpobiem. Peanusupana e
aZieKBaTHa MyOJIMYHOCT Ha pesynratute. CUuTaM, 4Y€ IMPEACTABEHUAT IUCEPTALUOHEH TPYH
OTroBapsi Ha M3WCKBAaHHUATA HAa 3aKOHA 3a Pa3BUTHE HA aKaJEeMHYHHs CBhCTaB B PemyOiuka
boarapus. JlaBam cBosATa INONOXKMTENHA OLEHKA OTHOCHO MNPUAOOMBAHE HA HAyYHO-
obpaszoBaTe/nHaTa CTeneH ,,OKTOp" OT Mmar. uHX. Benuucnas Haues, cbrioacHo 3akoHa 3a
pa3BUTHE Ha aKaJeMHYHUA CbeTaB B PenyOanka bearapus, [IpaBuiHuka 3a mpuiiokeHUETO My U
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REVIEW

on the dissertation for the acquisition of the educational and scientific degree "PhD"
Professional field 5.3. Communication and computer technology
Author of the dissertation: M.Eng. Ventsislav Boykov Nachev

Topic of the dissertation: Design and research of platforms for distance learning in embedded
control systems and robotics

Reviewer: Prof. Dr. Stanislav Denchev Simeonov, University "Prof. Dr. Asen Zlatarov" —
Burgas

In accordance with order OK-53-02 dated 08.01.2025, of the Rector of the Technical University -
Sofia, regarding: The procedure for the defense of the Dissertation of Eng. Ventsislav Boykov
Nachev, on the topic: Design and research of platforms for distance learning in embedded control
systems and robotics, in the field of higher education 5. Technical sciences, professional field 5.3.
Communication and computer engineering, PhD program "System Programming" I am included
in the Scientific Jury. In accordance with the decision of the First Meeting of the Scientific Jury
dated 17.01.2025. I am appointed as a reviewer. I have been provided with a full set of materials
related to the dissertation, in accordance with the Regulations on the conditions and procedure for
acquiring scientific degrees at the Technical University - Sofia.

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

The presented dissertation concerns a topical topic regarding the design, creation and research of
platforms for distance learning, in the field of systems programming and robotics. The focus is on
the principles of development, implementation and research of a platform thus created. The issues
in this regard are topical and are in continuous development in modern times. The goal of the
dissertation is very precisely defined: "the design, development and research of platforms for
distance learning", and on this basis the tasks set for implementation are derived. Task three,
defined in the dissertation, namely: research of the training platform, makes a good impression.
An important challenge presented in the dissertation is the development of an innovative approach
to creating modular platforms for remote programming of embedded control systems and robots
in an educational context. With the help of figures and detailed analysis, the individual components
and the possibilities for their application are illustrated. The dissertation is dedicated to an
undoubtedly topical topic, which is gaining increasing importance. Distance learning is now an
indisputable component of education, not only in universities, but also in schools and vocational
centers.



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

The author of the dissertation has made analytical interpretations of the 109 literary sources
indicated in the literature reference, of which 96 are published materials in English, two in Russian,
three in Bulgarian, and the rest are references to materials on the Internet. The analyses and models
made, based on the cited sources, show knowledge of the state of the problem. The dissertation is
formed by an introduction, four chapters containing the main statement, conclusion, contributions,
a list of publications on the work and two appendices. The total volume is 200 pages. After the
exhaustive study, the state of the already available platforms (chapter 1), follow in chronological
order - Design of a remote programming platform, Development of a remote programming
platform and Research and use of a remote programming platform for embedded systems.

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

The goal of the presented dissertation is clearly defined at the beginning. The research
methodology in the dissertation is selected in accordance with the set goal and tasks. To achieve
the goal set in the dissertation, namely: the design, development and research of distance learning
platforms, the following tasks are defined:

» Study of the current state in the field of distance learning in embedded control systems
and robotics;

*+ Creation of architectural solutions and algorithms for the implementation of distance
learning platforms.

+ Comparative analysis and selection of technologies for the implementation of the
platform;

* Design, modeling and implementation of a test platform;

* Development of methodologies for testing and using the test platform in the educational
process.

A chronological analysis and analytical interpretation of a large volume of information concerning
the issues related to the development and use of distance learning systems has been made. The
combination of formal models for describing system resources with comparative tables and critical
analysis regarding the choice of architecture has been successful.

Appropriate methods and tools have been selected, created and used, with which the author
achieves the contributions of the dissertation formulated in the conclusion. An appropriate
technological toolkit has been selected for the creation of the theoretical formal model, and
subsequently, its design, implementation and test.

[ believe that the chosen research methodology fully corresponds to that set out in the dissertation.



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

The dissertation presented by M.Eng. Ventsislav Boykov has the structure and content of a
scientific study, consisting of an introduction, in which, based on a definition of the object and
subject of research, the working hypothesis is formulated that distance learning with the help of
remote programming platforms can provide practical skills in the field of embedded systems,
solving the problem of physical access to laboratory equipment. On this basis, the goal is defined
and the tasks of the dissertation are formulated,

The existing systems, their functionality and the trends of their development are systematized and
analyzed. The process of designing and analyzing technologies for the implementation of modular
remote programming platforms is examined and discussed. The analysis and discussions concern
both embedded control systems and educational robots and industrial machines.

An effective formal description is proposed, allowing for formalization of the design and
development process. The modular architecture with the following main components was chosen:

e Web IDE;
e Message Broker;
e Laboratory Computer;

e Laboratory Equipment
In the third chapter, the PhD. student describes the design and implementation of an innovative
educational platform designed for remote programming of embedded control systems and robotic
platforms. The focus of the development is on creating a flexible and accessible learning
environment that can successfully meet the modern challenges in technical education. The
implementation of the platform is based on the distributed architecture for remote access to
physical objects. At this point, I think that a tautology occurs with the system design process
described in chapter 2. It is better if the components related to the design are united. In this way,
it will be easier for the readers of the work to draw a dividing line between the design process and
the implementation process. Such an approach greatly facilitates the conceptual understanding of
the work. This opinion is strongly recommended and does not reduce the value of the development.

The fourth chapter examines the work of the created platform. The PhD student approaches it
interestingly, through the development of specific lessons and experiments for the purpose of
verification of an already developed platform. Specific tasks and case studies are presented that
can be applied in the educational process, with a focus on improving the training in programming
robots and embedded systems through the use of a remote platform.

All conclusions and conclusions are verified and confirmed by implementation in a specific
educational process. This gives me full reason to assume that the results obtained, presented in
the dissertation work, are reliable and through them scientific and applied contributions can be
formulated.



5. Scientific and/or applied scientific contributions of the dissertation work

Here I will quote the Regulations on the conditions and procedure for acquiring scientific degrees
at TU-Sofia: formulation and justification of a new scientific problem (area); formulation and
justification of a new theory (hypothesis); proving with new means significant new aspects of
existing scientific problems and theories; creation of new classifications, research methods, new
constructions, technologies, preparations, treatment regimens, etc.; obtaining and proving new
facts; obtaining confirmatory facts; significant artistic achievements. This statement gives me
reason to accept, as a whole, the contributions in the dissertation work of M. Eng. Ventsislav
Nachev, but I only allow myself to summarize them as follows:

* SCIENTIFIC AND APPLIED CONTRIBUTIONS:

— architectural solutions have been proposed for the development of new platforms for
remote programming of embedded control systems and robots, allowing new directions in
practical training in embedded control systems and robotics;

— formal models and algorithmic base were created, allowing the implementation of
platforms for remote programming of embedded control systems and robots;

— apedagogical framework was developed for the use of remote learning systems in teaching
technical disciplines.

* APPLICATION CONTRIBUTIONS:

— based on the proposed architectural solutions, a test platform for remote learning in
embedded control systems and robotics was developed;

— a Python library was developed for programming a humanoid robot Misty II;

— various types of hardware devices were integrated, including microcontroller platforms
(Arduino, ESP32), humanoid robots (Misty II), industrial robots (Dobot Magician) and
unmanned aerial vehicles (DJI Tello).

6. Assessment of the degree of the personal participation of the PhD candidate in the
contributions.

Personally, 1 know the PhD candidate vaguely, but based on the dissertation work presented to me,
the proposed model, the implemented and tested remote programming system and the related
scientific publications convincingly indicate that the results obtained are the exclusive work of
M.Eng. Ventsislav Boykov and were achieved under the guidance of his scientific supervisor.

7. Assessment of the publications on the dissertation work: number, nature of the
publications in which they were printed.

The PhD candidate has 6 publications in connection with the dissertation, including:

— in collections of reports of an international scientific forum (indexed) — 4 pcs.;
— in national publications — 2 pcs.



Two of the publications are independent, and the rest are co-authored with the scientific supervisor.
A list of noted citations is presented. After my check, I noticed 5 citations, as of today. I found no
signs of plagiarism.

The submitted articles exceed the minimum publication requirements for the educational scientific
degree "PhD" according to the Law on the Development of the Academic Staff in the Republic of
Bulgaria and the Regulations on the Terms and Procedure for Acquiring Scientific Degrees at the
Technical University - Sofia in area 5. Technical Sciences, professional field 5.3. Communication
and Computer Engineering.

8. Use of the results of the dissertation work in scientific and social practice. Presence
of achieved direct economic effect, etc. Documents on which the statement is based.

The results obtained from the dissertation work - the proposed model and the implemented distance
learning system have been tested within the framework of the PhD student's activities as a teacher.
The tests conducted lead to the convinced statement that the system works correctly and the model
proposed by the PhD student is able to realize its functionality.

In the materials submitted to me for the preparation of this review, there is no document presented
that the developed system has been implemented, but I hope to receive a comprehensive opinion
on this issue during the presentation.

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.

The abstract includes the purpose of the dissertation, the formal description, the architecture and
the methodology for creating the distance learning system. A list of publications reflecting the
research conducted is also presented. Essential parts of the content of the chapters are presented in
a synthesized form, while the original numbering of the tables and figures from the dissertation is
preserved.

The results presented in tabular and graphical form and the presented source code facilitate
comprehension and create an optimal picture of what the author achieved in developing the
dissertation.

10. Comments, recommendations and notes.

The dissertation is prepared precisely and in a coherent logical sequence. The degree of
information of the author on the given topic is impressive. Significant knowledge and pedagogical
training in creating and using distance learning systems is shown. I personally was given the
opportunity to use elements of the development. [ am delighted with the simplicity and capabilities
of the system. In places in the review I have made recommendations that are desirable and related
to the way of formulating scientific theses.



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

The dissertation work of M. Eng. Ventsislav Nachev on the topic "Design and research of
platforms for distance learning in embedded control systems and robotics" contains scientifically
based solutions to a current problem. Adequate publicity of the results has been implemented. I
believe that the presented dissertation work meets the requirements of the Act on the Development
of the Academic Staff in the Republic of Bulgaria. I give my positive assessment regarding the
acquisition of the scientific and educational degree "PhD" by M. Eng. Ventsislav Nachev, in
accordance with the Act on the Development of the Academic Staff in the Republic of Bulgaria,
the Regulations for its implementation and the Regulations for the conditions and procedure for
acquiring scientific degrees at the Technical University - Sofia.

I propose to the esteemed Scientific Jury to award the educational and scientific degree "PhD" to
M.Eng. Ventsislav Boykov Nachev in the field of 5. Technical Sciences, professional field 5.3.
Communication and Computer Engineering, PhD program "System Programming".
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