PEHIIEH3U

ot gou. a1-p Japuna {obpesa
kareapa ,,Muaycrpuanen guszaiin, KopaGoctpouteneH paxynrer
TexHu4ecky yHUBepcUTeT — BapHa, B kKaueCTBOTO CH Ha PELIEH3EHT,
ceritacHO 3anoBen Ne243/23.04.2025 r. Ha Pextopa Ha TexHUuecku yHUBepcuTeT — BapHa

3a JMCEpTAllMOHEH TPYX 3a NpUaoOuBaHe Ha 00pa3oBaTeNlHa U Hay4yHa CTelleH ,,JlokTop*
1o npodecronanHo Hanpasienue 5.13 ,, Obwo undicenepcmeo”,
JIOKTOpCKa nporpama ,, Epzonomus u npomuuinen ousaiin”
ABTOp Ha mucepraimoHHus Tpyad: Ac. Bennucnas I'eoprues Mapkos
Tema Ha nUCepTallMOHHUS TPYA:
»~CBBPEMEHHU TEXHOJIOI'NH IIPU ITPOEKTHPAHE
HA ITPOU3BEJEHUSA HA MEJAJIMEPHOTO U3KYCTBO"

1. KpaTkn 6uorpadyuHH JaHHH 32 JOKTOPAHTA

Bennucias Mapkos e pozen npe3 1984 1. B rpax Bapna. [Ipe3 2003 r. 3asspusa HYH ,, Jlo6pu
Xpuctos“ - BapHa, a npe3 2010 I. ¢ oIMUeH 3aIMTaBa MarucTbpckara cu creneH B HXA -
Codus, cnenuanHocT ,,Metan”. Pabotu B obimacTra Ha KaBajJe€THATa JKMBOIKC M MajKara
mnacTika. MiMa yuactust B Hax 50 mpecTHkHHM obmM u3nox6u. Bennmcnas Mapkos uma
y4aCTHSA B MEXTYHAPOJHH YHPKIIOIOBE, WIEH € Ha apTUCTH4HaTa Mpexa ,,Ckennepman”. OT
2014 r. e wien Ha CBX. B mepmoma 2015-2018 1. e mpeacenaren Ha CapyxeHMe Ha
xypoxuunure — Bapaa. Hocuren e Ha ipu3a ,,Xy/l0XHUK Ha Jecetunetnero 2008-2018" na apt
ranepus ,,Jlapro“. Ot 2020 r. e acucTeHT B Katenpa ,,IHgycTpHaneH au3ain’ koM TexHu1eckn
yHHBepcuTeT — BapHa.

2. O6ura XapaKTepucTHKA Ha AUCePTAllHOHHHUS TPy

I[IpeficTaBEHUAT QUCEPTALMOHEH Tpyd ¢ B IpodecHoHanHo HampasieHue 5.13. 0010
HHXEHEPCTBO", IOKTOpCKa Hporpama ,,EproHoMus ¥ NPOMMIIUIEH JU3alH" K € pa3paboTeH 32
HyXJMTe Ha Karenapa ,,AuaycTpuanen auszaitu npu Texnudecku yHuBepcuteT — BapHa, mon
HAay4HOTO PHKOBOACTBO Ha goll. A-p Ilena Myp3osa.

Jucepranuara ChABbpKa YBOA, YETHPH IIABH, 3aK/TIOYEHHE, IPUHOCH, U3TI0I3BaHA IUTEpaTypa,
CIIMCBK ¢ Hay4dHH MyOnukanuu no teMara. O6muaT obem e 132 cTpaHULH, KaTo ce BKIOYBAT
66 ¢uryps u 1 Tabmuua. CIMCHKBT Ha H3ION3BAHATa JIUTEPATYpa BKIOUBA 145 H3TOYHHKA,
kaTo 88 ca Ha kMpunuNa u 57 Ha natunuia. [To-ronaMara 4acT oT TAX ca MyOIUKYBaHH TIpeIH
noeede oT 10 roauHu.

B mbpBa maBa (OKyCHT Ha M3CIEBAHETO € MOCTaBEH BHPXY KIACHYECKHUTE TEXHONOTUHM 3a
Ch3aBaHe Ha IPOU3BEACHUSA Ha MEIaTMEPHOTO M3KYCTBO, KaTo € HAalpaBeH XPOHOIIOTHYCH
aHaIN3 Ha Pa3BUTIETO Ha MOHETOCEYEHETO U 00pasiuTe Ha MeaanHara popma. CTpykTypara e
HampaBeHa upe3 o030peH Mpernefl Ha OOpasNMTE Ha MENANMEPHOTO H3KYCTBO, KaTo ca
3aqpI009¢HO MPOYYEHH CTalUTe MPH CH3JABAHETO HA MOHETH NpE3 PasIUYHMUTE CHOXH.
AHAIIM3NPAHO € U PA3BUTHETO HA TEXHONOTHMYHHUTE CMOCOOH 32 M3paboTkara Ha MCAANUEPHN
U3OETHS.

OCHOBHHTE H3BOJIH, KOUTO MOTAT Ja ce 0GOPMST, Ca CIEAHUTE:

e OCHOBHHUST HENOCTATHK NP CEYEHETO Ha JIPEBHUTE MOHETH € (QU3MUECKaTa Cuila Ha
yaap ¢ 9yK, KOETO C€ CBBP3Ba C BUCOKA TPYAOEMKOCT. T10 Ta3n NpiyMHA TE Ca H3CHYaHU
caMo OT JIMIEBara cu cTpaHa. YoBemKUAT dpakrop onpe/ens HUBOTO U KaueCTBOTO Ha
BCSKa €IHA OTAETHa MOHETA.

e Tlpe3 CpeHOBEKOBMETO CE M3IMON3BAT 3arOTOBKH HA JIEIPCKH (POPMH U TOBA BOIH 110
TEXHOJIOTHYEH HATIPEABK B M3CHYAHETO HA MOHETH, KAKTO M B TAXHATA YHUQUKALUA.



3aMsHaTa Ha YoBEIKATA CHa C MEXaHNYHA, IONPHHACA 3a IOBHIIABAHETO HA
e(eKTHBHOCTTA 1 Ka4eCTBOTO Ha TpOLECa 10 IPOU3BOACTBOTO HA MOHETHU 0Gpa3LIH.

* C BBBeXIaHETO Ha Mpoueca Ha CIICKTPOTHIIA ¥ Pa3BUTHETO HA PeAYLMPAIIATA MAIIHHA
npe3 CpeHUTe BeKOBE ce BEBEX /A T, Hap. XyJI0XXeCTBEH Menal.

* CBBpEMEHHHTE TEXHONOTMH IIO3BONSBAT Ja ObJaT HM3CEYEHH [eceTKH Opoese
HACHTUIHH MOHETH HJIM MEaiy ¢ IOMOLITA Ha HAIIBIHO ABTOMAaTHU3UPAHH CUCTEMH U
anaparm.

* Heobxomumo e cr3nasaneTo Ha MCTOIMKaA 32 IpoekTHpaHe Ha 3D Moxenu Ha MeganHuTe
$hopmu upes kommIOTEpHH IIpPOTpaMH, KOATO Ja yKa3Ba €TaluTe 10 IIPOEKTUPAHETO U
OCBILCCTBABAHETO HA MOACIIUTE 32 MENATIHH bopmu.

Bte BTOpa mmaBa ca wusciensanu CBBPEMCHHUTE TEXHONOTUH TIPH NPOEKTHPAHETO Ha
TIPOU3BEACHNS Ha MEJIATHEPHOTO U3KyCTBO, KOETO JABA Bb3MOKHOCT 33 TUTUTAIU3HPAHETO U
OITHMH3UPAHETO Ha IPOLECHUTE IT0 IPOEKTHPAHETO 1 M3IPaXXIAHETO Ha MEAATHUTE HOPMH.
Hscnenpanu ca BR3MOXHOCTHTE 3a Monenupane Ha 3D Momend ¢ pasmuunu codpryepun
IIpOTpaMH, KaKTO W XapaKTepUCTHKUTEe Ha BHIOBeTe 3D CKCHEPH, U BB3MOXHOTO WM
TIPUTIOKEHHE B TpoLieca Ha AM3aitHEpCKOTO IPOCKTHpaHe Ha MenanHu Gopmu. CremmanHo
BHUMAHUE € 0OBPHATO Ha CHBPEMEHHHTE TEXHOIOLHH 32 BB3NpON3BEXIaHe Ha 3D Momenu Ha
MenanHu Gopmu. Tosa oGorarspa JAMCEPTAUUOHHHUS TPYL.

U3Bonute, kouto Morar na ce HarpaBAT KbM BTOpA I71aBa ca CleIHUTe:

* CsBpeMeHHHTE cobTyepHH IIpOTpaMH  NIPENOCTAaBAT Ha IU3afHEPUTE MHOXKECTBO
BE3MOKHOCTH 38 IIACTHYHO U3Tpak faHe Ha GopMara, KaKTo i CB3/1aBaHETO Ha paKkypcH
1 TEKCTYPH Ha pasiYHU HUBA, IPOCHEIABANKY C TOYHOCT OTHEIHHTE nebenHu Ha
Mozea.

* 3D npHHTHpAIUTE TEXHONOTUH TaBaT IMHPOK IHara3oH OT HHCTPYMEHTH, Ype3 KOUTO
MoTar ia ObJaT Ch3AANEHH C Pa3THIHH KauecTBa U3pabOTEHHUTE MefaTHepHH obpasu.

B Tpera rapa ce npencrass merommkara 3a Ch3aBane Ha 3D monmen Ha MepanHa Gopma qpe3
nporpamara AutoCAD. Ta uMa 3a uen aa CHCTEMaTH3Mpa eTaNuTe Ha OU3aiiH-Tpolieca U 1a
IIPENOCTaBH U300p Ha BB3MOXHU PeleHUs Ha IIPOOIEMHHUTE CHTYAIIMU BB BCEKH €THH OT THX,
KaTO ONTHMU3NPA MPOLECHUTE TI0 Ch3/[aBaHeTo Ha 3D Mofen Ha Menan. HanpaseH e us6op na
KOMIIO3UIIMOHHOTO pemeHne. U3somute cien Tpera masa KOPECTIOHAMPAT C OIIEHABAHETO Ha
CCTCTHYCCKUTE KaYeCTBA HA MaTepHalia Ha OTIICYAThIUTE (poromomumepruTe cMomH), KouTO
Tps10Ba J]a IPENOCTABAT BUCOKA JETAHTHOCT 1 ITabK 3aBBPLIEK HA MOJICITHTE.

B 4eTBBpTa M1aBa € mpejcTaBeno CKCHEPHUMCHTANTHO MIPHJIOXKCHUE HA METOAMKATA 32 Ch3aBaHe
Ha 3D Monen Ha MenanHa dopma upe3 nporpamara AutoCAD. Pasrnenanu ca IIpUMEpPH 3a
TIpaKTHYECKkaTa MMIUIEMCHTAlUs. HAa Ch3NaJ€HATA METONMKA — MONENM Ha MeJaTHepHOTO
H3KyCcTBO B AutoCAD, peanusanus upes TexHomorusra 3a 3D mevar Anycubic Photon Mono X
6K NpHHTEp U OlieHKa Ha KauecTBaTa Ha Ch3TaleHuTe MOZ€ENH, KaTo 10 TO3H HAYUH Ce TOKA3Ba
€(EeKTHBHOCTTA HA METOIMKATA B peanHaTa u3aiiHepcka npakTHKa.

M3Bozute crnex 4eTBBpTA IM1aBa Morar 1a ce 0000IAT IO CIeAHNS HAUUH:

C npunTnpanero na 3D monenure, ¢ momomnyra Ha 3D CKCHEPHTE, CE CIICCTABAT BPEME M YCHITUS
32 yCTCIIHATa peali3alia Ha TOTOBUTE H3E/IHA.

B 3axmouennero ce 0606uiapa HalpaBCHUAT OINUT Ja C€ MOCTABAT OCHOBHUTE MPUHLMIH Ha
AU3aHH NIPOLECca Ha MEAATHEPHHUTE H3/ENHS, KaTo ce 00pbIua BHUMaHHUE Ha Pe3yNTaTHTE, KOHTO
MOraT J1a ObAaT U3ION3BAHH ETHOBPEMEHHO OT NPO(ECHOHANUCTHTE MeNaTHepH, CKYINTOpH,
XYAOXKHUILH, CTyAE€HTH, U3yYaBaIllll CTICLUATHOCTH B 0O1aCTTa Ha U3KYCTBOTO W JH3aliHa.



3. AKTyaqaHoCT Ha pa3paloTBaHMs B JHCEPTAMOHHHS TPYI NpobieM B HAay4HO M
HAYYHOIIPHJIOKHO OTHOLIIEHHE

AKTyaJIHOCTTa Ha IIpo0leMaTnkaTa, paspaboTeHa B JHcepTalyiTa Ha Bennucnas Mapkos, B
Hay4eH IJIaH ce ONpees OT BAXHOCTTa Ha BBIPOCHUTE 3a Bpb3Kara MeKIy Heo6X0AMMOCTTa
OT TEXHOJIOTMYHO ONTUMHU3UPAHE U MOJEPHU3MPAHE Ha IIPOLIECUTE Ha Au3aiiHa U peanusalusira
Ha o0ekTH B cdepaTa Ha MEJANTMEPHOTO M3KYCTBO. J{MCEPTAIMOHHHUAT TPy € HACOUYeH B
M3KIIOYUTENHO aKTyaIHa 00acT: NPOEKTHpaHe Ha IPOU3BEACHHS Ha MEJaTHEPHOTO H3KYCTBO.
AKTyallHOCTTa Ce ONpeleNs H OT HEOOXOIMMOCTTAa OT pPa3sBUTHETO HA CHBPEMEHHHTE
TEXHOJOTHH 32 3D npoekTupane U NPUHTHUPAHE U BE3MOXHOCTHTE, KOMTO T€ NMPENOCTABIT Ha
TBOpuMTE. JIOKTOPAaHTBT CH MOCTABs OCHOBHA LIEN J1a ce 000CHOBE METONHMKA 3a Ch3JaBaHe Ha
3D Moxenu Ha Menanau GopMH, KOATO 1a MMILIAHTHPA JUTHTAITHUTE TEXHOIOIHH TIPH AU3aiiHa
Ha TIPOU3BENEHUA Ha MEHANMEPHOTO M3KYCTBO, KAarO CE€ M3IO0I3BaT BB3MOXHOCTHTE Ha
CO(TyepHHUTE MPOrpaMH 3a KOPEKIMH Ha HopMaTa i KOMIIOULIUATA Ha TU3aHHEPCKUTE MENATH
B eTana IMPeay TAXHaTa IPaKTUYECKa pealu3alus.

ToBa e pearHa HHTEPAUCIMILIMHAPHA 00IACT, CBbP3aHa ¢ MO3HAHMS OT Pa3IMYHH 06IacTH Ha
HaykaTa W IpaKTHKaTa. B IHCepTaMOHHHA TPyA ca H3CIEIBaHH MHOXKECTBO TEOPHH,
aHAIM3UPAHHM Ca €TAllUTE Ha MPOEKTHPaHe Ha MeNATHEPHUTE U3AEITU.

4. CTenen Ha No3HaBaHe HA CLCTOSTHHETO Ha NMPo6JieMa M TBOpYeCKA HHTepIpeTalHs Ha
JUTEePaTypHHUsI MaTepHaJl

TeopeTnunara pamMka Ha H3clefBaHEeTO € pa3paboTeHa Cliell IpoydYBaHeTo Ha 145 emuHuIM,
nocodeHn B 6ubmuorpadusara B Kpas Ha QucepTanuara. 3arjiaBUATa B TO3M CIIHCHK ca Ha
OBIrapcKm, aHIIHICKY M PYCKH e3UK. B JHTeparypara, npoy4eHa 1o TeMara Ha JUCEepTalusiTa,
Ce mpeacTaBaT 6a30BU OOIIM MOCTaHOBKH, CBBP3aHH ChC CHCTOSHHMETO M ONTHMM3ALHATA Ha
NIPOEKTHPaHEe Ha MeNATUEpHUTE U3eaus 1 obpasuu. Karo pesynrar ca nedbunupany uenra Ha
JTUCEePTalHOHHMA TPYA U KOHKPETHUTE HAyYHOM3CIEAOBATEICKH 3a0a4H.

5. MeTooHKa Ha H3CJIeABAHETO

N36paHaTa MeToIMKa Ha U3CIEABAHETO € HAaNeXkK(HA U M103BOSIBA JOCTUTAHETO A0 OOEKTHBHHU
pEe3yNTaTH NPH U3CIEABAHETO HA Pa3IMYHUTE KIaCHYECKH TEXHOJIOTHH U 332 aHATU3UPAHETO U
TIPUNTAraHETO Ha HOBUTE TEXHHUKO-TEXHOIOTHYHU CPEICTBA OT ChBPEMEHHUTE XYAOKHULMU. 32
IIOCTUTAHETO Ha  LENTa  JOKTOPAaHTHT  H3MON3Ba  AHATUTHUKO-TIPOTHOCTHYHHMS M
EKCTIEPUMEHTAITHUA METOJ.

6. KpaTka aHAINTHYHA XapaKTepPHCTHKA HA eCTECTBOTO U OLIEHKA Ha J0CTOBEPHOCTTA HA
MaTepHaJjia, BbPXY KOHTO ce rpajsiT IPHHOCHTE HA AHCePTANHOHHHS TPy
ITpoBeneHO € 3aABIO0UEHO H3yyaBaHe, aHATH3 M CHCTEMAaTU3HpaHe BbB BPB3Ka ChC CIEIHUTE
KITFOUOBH MOMEHTH:
e Ppa3BUTHETO Ha MOHETOCEUEHETO ¥ 00pa3uuTe Ha MeJATHEPHOTO H3KYCTBO,
* U3MON3BAaHUTE TEXHONOTHU 3a Ch3JaBAHETO Ha 00pa3li Ha MEAATMEPHOTO U3KYCTEO,
e Cb3AaBaHE Ha MOJIEN 32 MEAAN, afaiTHPaH KbM CHBPEMEHHUTE TEXHUKH H TEXHOIOTHH;
¢ TpoBepKa 3a e()eKTHBHOCTTA Ha Ch3Ja[IcHATa METONKA YPE3 HAyYHON3CIIEL0BATEICKH
U XYyIOXKECTBECHO-TBOPYECKH EKCIIEPUMEHTH C HB3ION3BAHETO HA JAUTHTATHM
WHCTPYMEHTH A0 IMOCTUTAHE HA HYXXHHS BU3YaJICH PE3yITarT;
e MACTOTO Y POJIATA HA AUTHTAIHUTE TEXHOJIOTUHM 3a [TOBUIIABaHE Ha e€(pUKACHOCTTA Ha
TBOPYECKUS MPOLEC NPHU MIPOSKTUPAHETO U PEATTM3ALUATA HAa METAIHH (OPMH.



7. IlpuHOCH MO AHCEPTALNOHHATA padoTa

Cunrawm, ve Gpopmynupanure ot ac. Benuucnas Mapkos IpuHOCH MOTat 12 6b1aT oNpeeIeH
KaToO 3HAYMMH KaKTO 3a HayKara, Taka W 3a NPaKTHKaTa, KaTo B CBIIOTO BPEME Pa3KpHMBAT
Hay4HUs NOTEHIMAN Ha KaHAWAaTa.

B mpexcraBenus AuMcepTallMOHEH TPYH C€ CHABPXKAT OO0 6 MPUHOCA, KOMTO MOTAT [a Ce
pasrienaTr Karo MPUIIOXKHHM W HAyYHONPMIOKHH. KBM IpPHIOXKHHTE NPUHOCH ce OTHAcs
NpeAno)XeHaTa METOAUKA 3a IPOEKTHpaHe Ha 3D Moxen u peanu3anys Ha MEAAIHM GOPMHU Upes3
U3MOI3BAHETO HA OUTMTAIHH HHCTPYMEHTH U nporpamara AutoCAD, KoATo oNucBa eTamuTe
Ha MPOCKTHPAHETO M OCBIIECTBSIBAHETO HA MONENHTE M TOYHOTO MICTO HAa CHBPEMEHHHTE
TCXHHKH M TEXHONOTUM U BB3MOXKHOCTUTE, KOUTO T€ IPEIOCTaBAT Ha XyHOXKHULUTE
TPOeKTaHTH. EKCIIepUMeHTanHo e 1oka3aHa eUMKacHOCTTa Ha Ch3AaJeHATa METOAMKA IIpH
NIPOEKTUPAHETO M pealu3aluATa Ha MeJalHH (GOpMH 4Ype3 M3MOI3BAHETO Ha IUTHTAHH
HHCTPYMEHTH.

Hay4HonpuioxHuTe IPHHOCH KOPECIIOHANPAT C HAlpaBeHUs CUCTEMEH Iperen U aHalU3 Ha
EBOJIIOLIMATA HA MOHETOCEUEHETO U 06pa3UTe Ha MEXATMEPHOTO M3KYCTBO IPE3 Pa3IMYHUTE
eMIOXU OT Pa3BUTHETO Ha IPHIIOKHUTE HU3KYCTBA, OTKPOEHH Ca XapaKTepHUTE TEHIECHIMH U ca
IIOCOYEHH IEPCIEKTHBUTE 33 pPa3sBUTHETO MM, KakTO U AaHalIM3a, M CTPYKTypara Ha
TEXHOJIIOTHUTE, U3MION3BAHH 32 Ch3[aBaHETO Ha 00pa3lii Ha MeIaMepHOTO U3KYCTBO, KAaTo ca
OTHENEHH ()aKTOPUTE, KOUTO BIMAAT Ha ONTHMANHOTO (hopMoOGpasyBaHe M BH3YaHHTE
KayecTBa Ha Ch3jaazeHuTe Moaenu. O60CHOBaHU ca OCHOBHHTE TEOPETHYHH IIOCTAaHOBKH 3a
NPOEKTHPAHETO W NPOU3BOACTBOTO Ha 0oOpasiy Ha MelalHH (OPMH, KAaTO Ca OTKPOEHH
BB3MOXHOCTHTE 3a MonenupaHe Ha 3D Mogenu B pasaMyHHTE CODTYepHH TMPOTPaMH.
ITocraBenu ca 6a30BUTE NPUHITUIIN Ha IU3AMH-pOIIeca Ha MeAalHEPHU U3ETHS, KOUTO MOTaT
Ia 6baaT TONBIBAHHU, MPOMEHSIHU HIH H30ETHATH B 3aBUCHMOCT OT KOHKPETHATA TPOEKTaHTCKA
3ajaua.

HayyHara HOBOCT KOPECITOH/IUPA C HAIIPABEHUA OITHT a Ce JIOCTaBAT OCHOBHUTE NPUHIIUIIN Ha
Iu3aifH-TIpolLieca Ha MeJalNUepHUTE H3NENHNs, KOUTO MOrar aa ObJaT JOMbJIBaHH, IPOMEHSHU
UM U30€THATH B 3aBUCHMOCT OT KOHKPETHATa IPOEKTAHTCKA 3a]adya, ¥ KOMTO cileiBa ja
paboTAT Npend BCHYKO B YCIyra Ha YOBEIIKHS TaJllaHT M KPEaTUBHOCT. PasrienanuTte
CBBPEMEHHU METOIH Ha MPOEKTUPAHE U TEXHUIECKUTE 0COOEHOCTH Ha Pa3THUHHTE IPUHIIHIIH
Ha M3rpaKJaHe Ha GopMaTa 1aBaT BB3MOXKHOCT Jia ce U3bepe U TEXHONOTHUS, Upe3 KOATO Ja Ce
U3ABAT 0COOEHOCTUTE U KadecTBara Ha 3D mpuHTHpaHUTe 00pasIH OT cMoa.

8. OueHka Ha cTeneHTa HA JIMYHO YJacTue HA JOKTOPAaHTA B IPHHOCHTE

C‘II/ITaM, € NOKTOPAHTHT MIIAJIIO € y4daCTBaldl IIPU HM3BBPIMIBAHE HaA OTHACITHHUTE €Tallu OT
H3CiicABaHUATA B JOHUCCPTALITMOHHUA TPYA. HpClICTaBeHHTe HAy4YHU U HaAyYHOIIPHJIOXHHU
IIpUHOCH Ca JHWYHO JCIO0 Ha ac. Benmnucnas MapKOB. I[OKa?:aTCJ'ICTBO 3a TOBa ¢
HYGJII/IKaI.II/IOHHaTa JEHHOCT Ha JAOKTOpaHTa.

9. Ilpenenka Ha myGIHKAMHUTE 110 AUCEPTANHOHHUSA TPYH

[To oTHomeHME Ha 3al03HaBaHe Ha HayyHara OOIIHOCT B CTpaHata W B uyxOuHa C
TIOCTUTHATUTE PE3yATaTH OT OTHAENHMUTE €Talld Ha U3TOTBSIHE Ha AHUCEPTALIMOHHMS Tpya, ca
peanusupanu 4 mybnukauuy. Exna oT myGnukaniuTe € caMoCTOSTEIHA, a OCTaHATUTE TPH ca
B CHABTOPCTBO C HAYYHUS MY PBKOBOAMTEIL

10. U3nos3Bane Ha pe3yJITATHTE OT JHCEPTALMOHHHUS TPy B HAy4YHAaTa M COLHATHATA
npakTuka. Hainyue Ha MOCTMrHAT NPAK HKOHOMUYeCKH edeKT. JJokyMeHTH, Ha KOHTO
ce OCHOBABA TBHPJACHUETO

KbM HacTosIus MOMEHT HAMA MPEACTAaBEHW JaHHM M JOKYMEHTH 3a NpPSIK HKOHOMHUYECKU
edexT. B qucepTauvoHHUs TpyA ca MpeACcTaBeH! PE3yNTaTH, KOUTO ca JOCTBHITHU 32 00CHKAaHe
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CpE€A MEXXOYHAPOAHATA HAYTHOUICIICOBATCIICKA oOIIHOCT. HpeILBI/I,Il AKTyaJIHOCTTa CUHUTAaM, 4C
PE3YNTATHTE OT HUCECPTAMOHHUA TPYH 1€ HaMEPAT CBOCTO MACTO B HAydHaTa obnact u B
IIpakTUKaTa.

11. MoTHBHpaHH NPENOPHKH 32 GbEI0 H3M0I3BaHe HA HAYYHHTE H HAYYHONPHJI0KHHTE
NPHHOCH

JIOKTOpaHTHT Ja TPOABDKH HM3CIeOBAHETO CH B cJleIBallliTe FOAWHM B Ta3H HacoKa, KaTo
NIPOBEPH JOKOJIKO € BE3MOXKHO Ja ce u3non3Ba U nmpu au3aiina Ha MeJaTuepHHTE U3IENHNS.

12. ABTopedeparbT HaNpaBeH JM € CHIVIACHO M3UCKBAHHUSATA, NIPABHIIHO JH 0TPa3sABA
OCHOBHHTE MOJIOKEHUS] U HAYyYHHMTEe NPHHOCH HAa JIHCEPTAllHOHHHA TPYI

ABTOpedepaThT € U3roTBEH ChITIaCHO M3UCKBAaHMATA HA 3aKOHA 33 Pa3BUTHE HA aKaJeMUYHUA
chetaB B PB u IllpaBunHuka 3a mpuioxkeHuero My B TY-BapHa 3a mnoiyyaBaHe Ha
oOpa3oBarenHaTa 1 Hay4yHa CTeleH ,,JOKTop . ChIabpKa BCHUKU IOCTAaHOBKH U U3UCKBaHUSA Ha
3aKOHA U TPaBWIHUKA.

13. KpuruuHu OeneXKH IO AWCEPTALMATA, BKJIIOYHTENHO H IO JHTepaTypHara
0CBEJOMEHOCT Ha KaHANAaTa

JIuteparypHara 0CBEIOMEHOCT Ha IOKTOpaHTa € 1o6pa. IIpenopbynuTeNIHO € a ce H3II0N3BaT U
H3TOYHUIIM OT TIOCTETHUTE 5 TOAUHHU.

14. 3akaroueHne

IIpescTaBeHaTa qUCEPTAIMOHHA paboTa ChIABPKA 3HAYMMH PE3YIATATH, KOUTO IPECTAaBIIBAT
OpHTHMHAJIEH TIPUHOC C MPAKTHKO-TIPUIIOKEH XapaKTep B 001acTTa Ha MEAATHEPHOTO H3KYCTBO.
JIMCepTalMOHHUAT TpyA TOKa3Ba, de BeHuuciaB MapkoB NpuTexaBa 3adbI0OYEHH
TEOPETUYHHU 3HAHUS U AEMOHCTpHpa CIIOCOOHOCTH M YMEHHMS 332 CAMOCTOSITETTHO MPOBEK/IaHe
Ha Hay4HO M3Cle[BaHe, pa3paboTBaHe Ha MOAEIH ¥ alpOOHPAHETO UM.

ITopanu TOpEU3NOKEHOTO, YOeNeHO 1aBaM CBOATa IONOXHMTENHA OLEHKA 3a HPOBEICHOTO
U3CIIe[BaHE, MPEACTABEHO OT PeLleH3UpaHuTe IO-Tope AUCEPTAllMOHEH TpPY., aBTopedepar,
TIOCTUTHATH Pe3yITaTH U DPUHOCH, U TIPEIaraM Ha MOYHTAEMOTO HAYHHO XYpPH Ja MIPUCHIH
obpa3oBaTeNnHaTa U Hay4yHa CTeleH ,,JokTop“ Ha Bennucnas I'eoprues Mapkos B o6nact Ha
Bucire obpasosaHue 5. TexHuuecku Hayku, nmpodecHoHaNHO Hampaslenue 5.13 ,, O6wo
unicenepcmeo”, MOKTOpCKa porpama ,, Epzonomus u npomumnen ousain”.
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doctoral program "Ergonomics and Industrial Design"
Author of the dissertation thesis: Assist. Prof. Ventsislav Georgiev Markov
Title of the dissertation thesis: "MODERN TECHNOLOGIES IN THE DESIGN
OF WORKS OF MEDALLIC ART"

1. Brief Biographical Data of the Doctoral Candidate

Ventsislav Markov was born in 1984 in the city of Varna. In 2003, he graduated from the
National School of Arts Dobri Hristov, Varna, and in 2010, he defended his master's degree with
honors at the National Academy of Arts - Sofia, majoring in Metal. He works in the field of
easel painting and small-scale sculpture. He has participated in over 50 prestigious general
exhibitions. Ventsislav Markov has participated in international workshops and is a member of
the "Skenderman" artistic network. Since 2014, he has been a member of the Union of Bulgarian
Artists (UBA). In the period 2015-2018, he was the chairman of the Association of Artists —
Varna. He is the recipient of the "Artist of the Decade 2008-2018" award from the "Largo" art
gallery. Since 2020, he has been an assistant professor in the "Industrial Design" department at
the Technical University of Varna.

2. General Characteristics of the Dissertation Thesis

The presented dissertation thesis falls within the professional field 5.13 "General Engineering",
doctoral program "Ergonomics and Industrial Design", and was developed for the needs of the
Department of Industrial Design at the Technical University of Varna, under the scientific
supervision of Assoc. Prof. Dr. Tsena Murzova. The dissertation contains an introduction, four
chapters, a conclusion, contributions, cited literature, and a list of scientific publications on the
topic. The total volume is 132 pages, including 66 figures and 1 table. The list of cited literature
includes 145 sources, of which 88 are in Cyrillic and 57 are in Latin script. The majority of
these were published more than 10 years ago.

In the first chapter, the focus of the research is placed on the classical technologies for creating
works of medallic art, with a chronological analysis of the development of coinage and the
forms of medals. The structure is developed through an overview of examples of medallic art,
with in-depth study of the stages involved in the creation of coins throughout different eras. The
development of technological methods for the production of medallic items is also analyzed.
The main conclusions that can be drawn are as follows:

e The main disadvantage in the minting of ancient coins is the physical force of the
hammer blow, which is associated with high labor intensity. For this reason, they were
only struck on their obverse side. The human factor determines the level and quality of
each individual coin.

e During the Middle Ages, blanks from casting molds were used, leading to technological
progress in the minting of coins, as well as in their unification. The replacement of
human power with mechanical power contributed to an increase in the efficiency and
quality of the process of producing coin specimens.

e With the introduction of the electrotyping process and the development of the reducing
machine during the Middle Ages, the so-called art medal was introduced.



¢ Modern technologies allow for the minting of dozens of identical coins or medals with
the help of fully automated systems and apparatus.

e It is necessary to create a methodology for designing 3D models of medal forms using
computer programs, which would indicate the stages of designing and implementing
models for medal forms.

The second chapter investigates modern technologies in the design of works of medallic art,
which allows for the digitalization and optimization of the processes of designing and creating
medal forms. The possibilities for modeling 3D models with various software programs, as well
as the characteristics of different types of 3D scanners and their potential application in the
process of design engineering of medal forms, are explored. Special attention is paid to modem
technologies for reproducing 3D models of medal forms. This enriches the dissertation thesis.
The conclusions that can be drawn from the second chapter are as follows:

¢ Modern software programs provide designers with numerous possibilities for the plastic
construction of the form, as well as the creation of perspectives and textures at different
levels, accurately tracking the individual thicknesses of the model.

e 3D printing technologies offer a wide range of tools through which manufactured
medallic samples with various qualities can be created.

The third chapter presents the methodology for creating a 3D model of a medal form using the
AutoCAD program. Its aim is to systematize the stages of the design process and to provide a
choice of possible solutions to problematic situations at each stage, thereby optimizing the
processes of creating a 3D model of a medal. A choice of compositional solution is made. The
conclusions following the third chapter correspond to the evaluation of the aesthetic qualities
of the material of the prints (photopolymer resins), which must provide high detail and a smooth
finish to the models.

The fourth chapter presents an experimental application of the methodology for creating a 3D
model of a medal form using the AutoCAD program. Examples of the practical implementation
of the created methodology are examined — models of medallic art in AutoCAD, realization
through the 3D printing technology of the Anycubic Photon Mono X 6K printer, and evaluation
of the qualities of the created models, thus proving the effectiveness of the methodology in real
design practice.

The conclusions following the fourth chapter can be summarized as follows:

Printing 3D models with the help of 3D scanners saves time and effort for the successful
realization of the finished products.

The conclusion summarizes the attempt to establish the basic principles of the design process
of medallic items, drawing attention to the results that can be used simultaneously by
professional medalists, sculptors, artists, and students studying specialties in the fields of art
and design.

3. Topicality of the Problem Developed in the Dissertation Thesis in Scientific and Applied
Scientific Terms

The topicality of the issues developed in Ventsislav Markov's dissertation, from a scientific
perspective, is determined by the importance of questions regarding the connection between the
need for technological optimization and modernization of the design and realization processes
of objects in the field of medallic art. The dissertation thesis focuses on an extremely relevant
area: the design of works of medallic art. Its topicality is also determined by the need for the
development of modern technologies for 3D design and printing and the opportunities they
provide to creators. The doctoral candidate sets as a primary goal to substantiate a methodology
for creating 3D models of medal forms that implants digital technologies in the design of works
of medallic art, utilizing the capabilities of software programs for corrections to the form and
composition of designer medals in the stage before their practical realization. This is a real
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interdisciplinary field, connected with knowledge from various areas of science and practice.
The dissertation thesis examines numerous theories and analyzes the stages of designing
medallic items.

4. Degree of Familiarity with the State of the Problem and Creative Interpretation of the
Literary Material

The theoretical framework of the research was developed after studying 145 sources listed 1n
the bibliography at the end of the dissertation. The titles in this list are in Bulgarian, English,
and Russian. The literature reviewed on the topic of the dissertation presents basic general
principles related to the state and optimization of the design of medallic items and samples. As

a result, the aim of the dissertation and the specific research tasks were defined.

5. Methodology of the Research

The chosen research methodology is reliable and allows for the achievement of objective results
in the investigation of various classical technologies and in the analysis and application of new
technical and technological tools by contemporary artists. To achieve the aim, the doctoral
candidate utilizes the analytical-prognostic and experimental methods.

6. Brief Analytical Characteristic of the Nature and Assessment of the Reliability of the
Material on Which the Contributions of the Dissertation Thesis Are Based
A thorough study, analysis, and systematization were conducted in relation to the following key
points:
e the development of coinage and the forms of medallic art;
e the technologies used for the creation of samples of medallic art;
e the creation of a model for a medal adapted to modern techniques and technologies;
e verification of the effectiveness of the created methodology through research and
artistic-creative experiments using digital tools to achieve the desired visual result;
e the place and role of digital technologies in increasing the efficiency of the creative
process in the design and realization of medal forms.

7. Contributions of the Dissertation Work

I believe that the contributions formulated by Assist. Prof, Ventsislav Markov can be considered
significant for both science and practice, while also revealing the scientific potential of the
candidate.

The presented dissertation thesis contains a total of 6 contributions, which can be considered
applied and applied-scientific. The proposed methodology for designing a 3D model and
realizing medal forms through the use of digital tools and the AutoCAD program, which
describes the stages of designing and implementing the models and the precise place of modern
techniques and technologies and the opportunities they provide to design artists, pertains to the
applied contributions. The effectiveness of the created methodology in the design and
realization of medal forms through the use of digital tools has been experimentally proven. The
applied-scientific contributions correspond to the systematic review and analysis of the
evolution of coinage and the forms of medallic art throughout different eras of the development
of applied arts. Characteristic trends are highlighted, and perspectives for their development are
indicated, as well as the analysis and structure of the technologies used for the creation of
samples of medallic art. Factors influencing the optimal shaping and visual qualities of the
created models are identified. The basic theoretical principles for the design and production of
samples of medal forms are substantiated, with the possibilities for modeling 3D models in

various software programs highlighted. The basic principles of the design process for medallic



items are established, which can be supplemented, changed, or avoided depending on the
specific design task.

The scientific novelty corresponds to the attempt made to establish the basic principles of the
design process for medallic items, which can be supplemented, changed, or avoided depending
on the specific design task, and which should primarily serve human talent and creativity. The
examined modern design methods and the technical features of different principles of form
construction provide the possibility to choose a technology through which the specificities and
qualities of the 3D printed resin samples can be manifested.

8. Assessment of the Degree of Personal Participation of the Doctoral Candidate in the
Contributions

I believe that the doctoral candidate fully participated in carrying out the individual stages of
the research in the dissertation thesis. The presented scientific and applied-scientific
contributions are the personal work of Assist. Prof. Ventsislav Markov. Evidence of this is the
publication activity of the doctoral candidate.

9. Assessment of the Publications Related to the Dissertation Thesis

Regarding the familiarization of the scientific community in Bulgaria and abroad with the
achieved results from the individual stages of the preparation of the dissertation thesis, 4
publications have been realized. One of the publications is single-authored, and the remaining
three are co-authored with his scientific supervisor.

10. Use of the Results of the Dissertation Thesis in Scientific and Social Practice. Existence
of Achieved Direct Economic Effect. Documents on Which the Claim is Based

Currently, no data or documents on direct economic effect have been presented. The dissertation
thesis presents results that are available for discussion among the international research
community. Given its topicality, I believe that the results of the dissertation thesis will find their
place in the scientific field and in practice.

11. Motivated Recommendations for Future Use of the Scientific and Applied-Scientific
Contributions

The doctoral candidate should continue his research in the coming years in this direction,
exploring the extent to which it is possible to use Al in the design of medallic items.

12. Has the Abstract been prepared in accordance with the requirements, and does it
correctly reflect the main points and scientific contributions of the dissertation thesis?
The abstract has been prepared in accordance with the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations for its
Application at TU-Varna for obtaining the educational and scientific degree "Doctor". It
contains all the provisions and requirements of the law and the regulations.

3. Critical Remarks on the Dissertation, Including on the Candidate's Literary Awareness
The doctoral candidate's literary awareness is good. It is recommended to also use sources from
the last 5 years.

14. Conclusion

The presented dissertation work contains significant results that represent an original
contribution with practical-applied character in the field of medallic art. The dissertation thesis
shows that Ventsislav Markov possesses in-depth theoretical knowledge and demonstrates the
abilities and skills for independently conducting scientific research, developing models, and
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testing them. Due to the aforementioned, I confidently give my positive assessment of the
conducted research, presented by the above-reviewed dissertation thesis, abstract, achieved
results and contributions, and I propose to the esteemed scientific jury to award the educational
and scientific degree "Doctor" to 1 Ventsislav Georgiev Markov in the field of higher education

5. Technical Sciences, professional field 5.13 "General Engineering", doctoral program
"Ergonomics and Industrial Design".
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