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PEIIEH3l,tf

or AorI. A-p,[apuua flobpena
KareAp a,,l4n ay ctpuateu Aus aint ", Kop a6 o crp oI,ITen eH S ar<ynr er

TexHr.r.recxpr yHrrBepcr4rer - Bapua, B KairecrBoro cI,I Ha peIleH3eHT,

cburacHo 3anoeeA Ns243123.04.2025 r. na Pexropa Ha Texnra.recxuyHrBepcurer - Bapna

3a,uuceprarlrroHeH rpya sa upago6znaHe Ha o6pasonareJlHa I{ HayqHa creIIeH ,r,(oKTop"
no upoSec?IoHaJIHo Ha[paBneHue 5. ] 3,, O6qo LtH){eHepcm*o",

AoKTop cKa nporp aMa,, E p z o u ort tufl u np oJttuuut eu d us aitu "
Anrop Ha ALrcepraIIrIoHHLIrI tpyg: Ac. Benuucnan feopruen Maprcon

Terrra na ArrcepralliloHHll, TpyA:

,,cbBPEMEHHrr TEXHOJIOTII IIPII ilPOEKTT4PAHE
HA fIP OU3BEAEHr,[fl HA MEAAJIT,TEPHOTO rr3Kyc TB O "

1. Kparxn CuorpaQurlHrr AaHHH 3a AoKTopaHTa
BeHurcnas Mapros e poleH npea 1984 r. B rpa.u Bapua. Ilpes 2003 r. 3aBbplxBa HYI{ ,,,{o6pu
Xpzcron" - BapHa, a rrpe3 2010 r. c orJrr4qeH 3arrlr.rraBa MarvcrtpcKara cI4 creneH s HXA -

Co(fux, cnelluzlnHocr ,,Merar". Pa6otu s o6racr-ra Ha KaBaJIerHara xllBortvtc vt MaJIKara

nJracTr{Ka. I4rraa yracrvs. B ]HaL 50 npecrraxHu o6ulu usrox6a. Benqzcrae Mapxon ulta
y-tracrrtfl. B MexAyHapo,uHlr ytpKrrrorroBe, qJreH e Ha aprl,Icrl,ItlHara Mpexa ,,CrengepuaH". Or
2014 r. e qJreH na CEX. B nepuo4a 2015-2018 r. e rpe.(ceAarerl Ha C4pyxenue na

xyAoxnr4rlr{re - Bapna. Hocnren e Ha flprr3a ,,XyAoxnrax Ha ,qecerllnerl{ero 2008-2018" Ha apr

ta:nepvfl.,,Jlapro". Ot 2020 r. e ac[creHT B Karerpa ,,l4vayctpuateu auzairH" KbM TexHraqecxu

yHr.rBepcllrer - Bapua.

2. O6qa xapaKTeprrcrrrKa Ha AI{cepraIIuoHHLIq rp}a
flpe.qcraneHu.rrr Arrceprarlr{oHeH TpyI e n upoQecrroHaJluo HanpaBJIeHLIe 5.13. ,,O6u1o

I,IHxeHepcrBo", 4orTopcKa nporpaua ,,Epronovtvrs. vr flpoMlrlrneH .4Ia3afiH" u e paspa6oreH 3a

HyxIHTe Ha Kare,qpa ,,I,.d.rtgycrpualen Au:afiH" rtptl Texnuqecxu yHI{BepcI{Ter - Bapna, nog

HafrHoro pbKoBoAcrBo Ha.qou. A-p I-{ena Mypaosa.

flucepraqufra c6A6pxa yBoA, qerl,Ipu HraBlt, 3aKlIoqeHI.Ie, flpI,IHocH, LI3noJBBaHa nl{Teparypa,

cflr.rcb1 c HayqHrr ny6luxaqrfi rro reMara. O6qra.sr o6eu e 132 crpanuul4, Karo ce BKr]orIBar

66 $urypu u 1 ra6luqa. Cuucmrr Ha rt[oJr3BaHara nuTeparypa BK]I]otIBa 145 usrounrxa,

xaro 88 ca Ha Knpvrnvrla u 57 sa narr.rHr.rqa. flo-ror-f,Naata qacr or rsx ca rry6nuxyBaHl{ npeALI

noBeqe or 10 ro4nuu.
B nrpea ilraBa Soxycrr Ha u3cneABaHero e [ocraBeH B6pxy KJIacpItIecKI,ITe rexHoJlorlllr 3a

cb3AaBaHe Ha npoH3Be4eldfis. Ha MeAanr.repHoTo LI3KyCTBO, KaTO e HanpaBeH xpoHonoil,IqeH

a1arrvt? Ha pa3Br.rrr.rero Ha MoHeroceqeHero u o6pasqure Ha MeAaJlnara $oprtaa. Crpyxrypara e

HanpaBeHa upes o6aopeH flperneA Ha o6paaqure Ha Me.uaJrr{epHoro I,I3KycrBo, Karo ca

sa4sl6oueno npoyqeHz era[HTe npx c63AaBaHero Ha MoHerI,I npe3 pa3nrIqHI,ITe erloxH.

AualusupaHo e r.r pa3Blrruero Ha rexHoJrorprqHure cnoco6u sa uspa6orKara Ha MeAanI,IepHI{

u34el&rfl,.

OcHosHlrte H3Bo.uH, KoHTo Morar ga ce otbopMflT, ca cneAHI'ITe:

o OcHosHr,r.,{T HeAocrarbK npu ceqeHero Ha ApeBHI{Te MoHerI,I e SusllvecKara caJla Ha

yAap c qyx, Koero ce cB6p3Ba c Br.rcoKa rpyAoeMKocr:. flo ra3lr npHqLIHa re ca vtncrlvaHl,z,

caMo or nr{rleBara cr4 crpaHa. r{oseuxHst $arrop o[peAens HLIBoro I{ KaqecrBoro Ha

BCrKa eAHa orAenHa MoHera.

. Ilpes Cpe.unonexoBl4ero ce I'I3IIoJI3Bar 3aroroBKI'I Ha

rexHoJlorHqeH HanpeASK B I{3CI4qaHero Ha MoHerIr,
neqpcKr4 Sopuu H ToBa BoAH Ao
KaKTo H B TrxHara ynuSuxaqrar.



3auxuara Ha rroBelxKara cI'IJIa c MexaHplqHa, ronp,Hac-, 3a rroBr,IlraBaHero Hae$exrunnocrra I'I KaqecrBoro Ha rlpoqeca no flpor.r3BorcrBoro Ha MoHerHa o6pasqu.o c srseN'{aHero Ha npoqeca Ha ene*Tporuilaupa3Br.rrr.rero Ha peAyrluparrlara Marur.rHaupes Cpegnure BeKoBe ce BbBexAa r. Hap. xyAoxecrBeH Me.{an.o ctapeirteHHHTe rexHoJIorI4I'I IIo3BoJrtrBar Aa 6rrar r.r3ceireHg .qecer*u 6poeaeLAeHTI4.THI'I MOHeTH l/.JL]a Meranla c noMOIrITa Ha HaTI5JIHO aBTOMarrI3LrpaHH cHcreMlr HanapaTH.
t Heo6xorl4Mo e cb3AaBaHero Ha Mero.q vr*a3arrpoeKTupaHe Ha 3D rrro4em..r Ha MeAzurHr.rre

$oprrau qpe3 KoMlIor'pHI'I ,,polpaMrl, Ko.f,To Aa yKa3Ba erarrr4Te no npoeKTrapaHero ,ocbrqecrB.f,BaHero Ha Mo.qenrrre 3a Me.qiuua Sopnaa.Bse BTopa HIaBa ca I'I3cneABaHIr cbBpeMeHHl,rre rexHoJlorr{H np. ilpoer...vpaHero Hanpol'I3BeAeHug' Ha MeAzInHepHoTo Ia3KycTBo, KoeTo .qaBa Bb3MoxHocT 3a AvItlTantr3lrpaHeTo Honrl'IMI'I3I'IpaHero Ha fipoqecllre IIo npoeKTlrpaHero rI Ll3lpaxIaHero Ha Me,qaJrHHTe $oprrlu.I{screraaHrl ca B63MoxHocrvre 3a MoAenr,rpaHe Ha 3D voren vt c pasnuvuu co6ryepnnnpolpaMH, KaKTo Lr xapaKTepHcrr4Kr.rre Ha BHAoBere 3D a*"n"pr, , 
-rua*o*roro 

HMnpHnoxeHl'Ie B flpoueca ua ruzairHepcKoro [poeKTLIpaHe Ha MeAanHr.r Qopnaz. CnequarHoBHt4MaHI'Ie e o6rpnaro Ha cbBpeMeHHHTe rexHoJrorlrr{ 3a Bbsnpor,r3BexraHe na 3D Mo,(eJrrr HaMelanHr.r S oprrau. Toe a o6orarsBa Arrc eprarlrroHHr.r, TpyI.
I{sno4r,re, KoI4To Morar,qa ce HalpaBrr KbM BTopa ilraBa ca cJre.qHr4Te:o ctspeN'{eHHI'ITe co0ryepnv [porpaMr.r npeAocraB flT Ha gusafruepure MHoxecrBoBb3MoxHocrrr 3a [Jlacr[rrHo Iz3lpaxAaHe Ha Sopuara, KaKTo I,r cb3AaBaHero Ha paKypcuH TeKcrypH Ha pir3nllqHl{ HaBa, npocne.{.tlB aitxw c rovHocr orrenHrrre ge6erunu HaMo.{ena.

t 3D [pI'IHTI'IpaIqIrre rexHonor]Iu AaBar rrrupo* Ar.rala3oH or r.rHcrpyr!{eHTr.r, qpe3 KoHToMorar la 6slat cB3.{a.4eHH c pa3nl{unl,r KarrecrBa rspa6oreHrra ,aaurrepnu o6pasqu.B rpera rJIaBa ce [peAcraB, MeroAr.rK uta sacb3AaBaHe ,u jo MoAen ,ru *.ourra $oprraa .rpes
nporpaMara AutocAD ' Ts' u",a 3a II.JI Aa cucreMarH3upa era,,r,re ua guzairu-rpoqeca ,n ranperocraBl{ zs6op Ha BB3M.*HI'I peilreHl4x ua npo6rar"m" curya\fiHBBB Bce*rr eAr4H or r.,rx,Karo oIITI'IMt43vpa [poqecHTe no cB3IaBaHero Ha 3D nro4e.n Ha Me.qa[. Hanpaneu e us6op uaKoMno3HIII{oHHoro pemeHre' Zsno4zre cneA Tpera rJIaBa KopecrroHrt4par c orleHrBaHero Haecrerl4qecKl'ITe KaqecrBa Ha Marepl{ana Ha or[eqarsqure (sorororrraprrre cuonu), Kor.rrorpa6na ra npeAocraB,rr Br,rcoKa gerafinnocr H ilraAbK 3aBbprrreK Ha Mo,qenr.rre.
B uernrpra HIaBa e [peAcraBeHo eKc[epHMeHTaJrHo rrpruoxeHr{e Ha MeroAuKara 3a cB3AaBaHeHa 3D MoAen Ha MeAanHa soprr,ra qpe3 nporpaMara AutocAD. pasmeganr ca npr.rMep, 3ailpaKTl'IqecKara I'IMTIJIeMeHTaIIpLf, Ha cb3Aa,qeHara MeroAI,rKa - MOAenr{ Ha Me,qan}repHOTO
I'I3KycrBo s AutoCAD, peanl'Isallas qpe3 TexHoJlorl4.tra sa 3D [eqar Anycubic photon Mono X6K npanrep ,n oIIeHKa Ha Ka,ecrB araHacB3AaAeHure MoAerrr{, Karo ,,o ro3r.I HaqHH ce.(o*a3Bae$exrunuocrra Ha MeroAr'r*ara B pezurHara lusafinepc*a [paKTzKa.
zsno4ure cneA trerBbpra rnaBa Morar ra ce o6o6[Irr no crre*Hvrs.Haq,H:
c npnur:rpaHero na 3D MoAeJII{Te, c [oMorrlTa na 3D cKeHepr,rre, ce cnecrrBar BpeMe uycv,nufl
3a ycnerlrHaTa peanr43a\wfl Ha roToBHTe p3heIrrtfl.
B sarmo'IeHlrero ce o6o6rqaBa HanpaBeH[flT onHT Aa ce [ocraB-sr ocHoBHlrre [pr,rHrl,lr,r Ha
ruzaitu npoqeca Ha MeAiuI[epHpITe il3relrafr,Karo ce o6prrqa BH]rMaHr,re Hape3ynrargTe, KoHToMorar Aa 6rlar [I3non3BaHIr eAHoBpeMeHHo or npoSecuon alrvcrwre MeAanr,rep,, cKynnropr.r,
xyAoxHHIIH, cryAeHTu, I'I3yqaBallu cflequilnHocru e o6racrra Ha r.r3KycrBoro u gwzailwa.
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3. ArcryaaHocr Ha pa:pa6ornaHllff B ArrceprarlloHrrrrfl rpya npo6.rreM B HayqHo H
H ayqHonpuJr oxHo oTHoIrreHLIe
Axryalnocrra Ha rpo6leuarvlnuta, paspa6orena B Ar.rcepra\urra Ha BeHquclan Mapxon, n
Ha)rreH [naH ce onpe.qen-fl or BaxHocrra Ha Bsrrpocrrre 3a Bp63Kara MexAy neo6xoguuocrra
or rexHoJlorurlHo onrI4MI43I,IpaHe rr MoAepHH3HpaHe Ha rrpoqecurena guzaituaupearw3a\r4frTa
sa o6errz n cftepata Ha MeAaJILIepHoro r.r3KycrBo. ,{ucepraquoHHr.rflr rpyA e HacoqeH B
I{3KJIIoqI,ITenHo aKTyilnna o6racr: [poeKTI,IpaHe Ha rrpor,r3BeAe]Hkrs.HaMeranuepHoro r{3KycrBo.
Arryannocma ce onpeAeJUI u or neo6xogralrocrra or piBBrrruero Ha cbBpeMeHHrrre
TexHonorl4Ia sa 3D [poeKTI,IpaHe H npI,IHTupaHe r{ Bb3MoxHocrr{Te, Koraro re npeAocraBrr Ha
TBopqLITe. .(orropaHttr cH rlocraBq ocHoBHa rlen Aa ce o6ocnose MeroArrxa 3a cb3AaBaHe Ha
3D uogellt Ha Me,uanHI,I Sopuu, Korro ra r.rMrrnauThpa rutLrrirJrHr,ITe rexHoJrorr4lr rrpu 21uzailga
Ha IIpOLI3BeIeHVfl. Ha MeIaJIVepHOTO r,r3KyCTBO, KaTO Ce Lr3rroJr3BaT BE3MOXHOCTHTe Ha
co0ryepnrare rrporpaMu 3a KopeKquvHa Qopltara r.r KoMrro3urJuflTaua.qusailuepcKr.rre MeAanr.r
B eTarra [peAr.r TflxHaTa npaKTr.rqecKa peanr,r3arlaJr.

Tosa e peaJIHa LIHTep.qficuLIlnLIHapHa o6nacr, cBBp3aHa c rro3HaHr,r, or pircnr.rrrHu o6tac-ru sa
HayKara I{ [paKTI4Kara. B ALIcepraII[oHHr,r, TpyA ca r.r3cJreABaHr.r MHoxecrBo reopHr.r,
aHanll3r.rpalJu ca eTarrilTe Ha [poeKTr,rpaHe Ha Me.{anuepHuTe vI3.AeJIus.

4. Crenen Ha rIo3HaBaHe Ha cbcroflHlrero Ha upo6aeua r{ TBopqecKa uHTepflperaqr.rfl Ha
JIIITep aTypHHf MaTeprraJr
Teoperuunara paMKa Ha r.BcneABaHero e paspa6oreHa cJreA rrpo)rurBaHero Ha 145 eApruuqu,
rocoqeHll n 6u6luorpaSuna B Kpa, Ha Ar,rcepra\usra. 3ailrasr4sra B To3pr crrucrK ca Ha
6urapcrra, aurnuftcxu u pycKr,r esux. B nr.rreparypara, [po] {eHa rro reMara Ha,qficepraut4flTa,
ce flpeAcrasgt 6a3oel,I o6qu [ocraHoBKr.r, cBBp3aHrz c5c c6cro.f,Hr.rero r,r orlTtIMv3a\uflTa Ha
npoeKTLIpaHe Ha MeAanI{epHHTe rr3.(eJrprx n o6pasqu. Karo pe3ynrar ca,4eSrauupaHpr uenra Ha

,{uc epTaIIHoHHH' TpyA kt KOHKp eTHHTe H ayrrHo[3 CneAoB aTercKr.r 3aAaqH.

5. MeroluKa Ha rr3cJre,IBaHero
Vz6panara MeroALIKa Ha u3cneABaHero e HarexrHa r{ [o3BoJr.,rBa Aocrr4raHero go o6errunnu
pe3ynTaTI'I npI'I H3cneABaHeTO Ha pa3[HqHLITe KIac[qecKI,I TeXHOJIOTI,IH V 3A AHuil43LIpaHeTO I,I

[pI.IJIaraHeTO Ha HOBI,ITe TeXHT4KO-TeXHOJrOrprqHr{ CpeACTBa OT CtBpeMeHHr.rTe xyAoxnuqu. 3a
IIOCTI,ITaHeTO Ha IIenTa AOKTOpaHTST I{3rrOJI3Ba aHaJITITI'IKO-[pO|HOCTUrrHUf, U
eKcn epIiMeHT[IJIHIL'I MeTOA.

6. Kpatra aHaJIrrrHrIHa xapanTeplrcrrrKa Ha ecrecrBoro r.I oIIeHKa Ha AocroBepuocrra Ha
MareplraJra, Bbpxy xofrro ce rpaAflT flprrHocr.rre Ha Ar.rceprarlrrouHrrfl TpyI
flpoee.4eHo e sa4u6oveHo lI3fIaBaHe, aHaJrH3 rr cucreMar?r3r.rpaHe BBB Bpb3Ka cbc cJre.uur.rre

KJIIOqOBI,I MOMeHTLI:

o pa3BHTHero Ha MoHeroceqeHero u o6pasqure Ha MeAaJrr,repHoro r,r3KycrBo;
. Ir3rroJr3BaHr{Te rexHoJrorur.r 3a cb3AaBaHero Ha o6pasqu Ha MeAilrruepHoro }r3KycrBo;
. Cb3AABAHE HA MOACN 3A MEAIUI, AAAITHPAH KbM CBBPEMEHHI,ITE TEXHI,IKI4 I4 TEXHONOTI4H;

. npoBepra sa e$exurBHocrra Ha cb3AaAeHara MeroAr.rKa trpe3 HayqHoH3cneAoBarencKz
u xyAoxecTBeHo-TBoptrecKu eKclepr.rMeHTH c rr3rron3BaHeTo Ha Ar{rHTaJrH}r
r,rHcTpyMeHTr.r Ao flocT]rfaHe Ha HyxHr.r, Brr3yzlneH pe3ynTaT;

. Mscroro r,r polsra Ha AITTHTaJIHHTe rexHoJIorIaH 3a IIoBI4IIraBaHe Ha erfuxacnocrra Ha

TBopqecKuf, npoqec nplr npoeKrr.rpaHero r..r peanr.r3arlnflTaHa MeAanHr4 Qoprrau.



7. Ilpunocu ro AuceprarlrrouHara pa6ora
Cvutau, ue SoprtlynupaHllTe or ac. Beuqvcnas Mapr<on nplrHocu Morar ga 6rpar o[peAeneHr.r
KaTO 3HaTIUMH KaKTO 3a HayKaTa, TaKa r{ 3a IIpaKTuIKATA, KaTO B CbTTIOTO BpeMe pa3Kpr.rBaT
H ayrrHr.r, IIoTeHrIrraJr Ha KaHI.I.jAAT A.

B npeAcraBeHll ALIcepraIIuoHeH TpyA ce cbAbpxar o6qo 6 upuuoca, Kor4ro Morar Aa ce
pa3tneAar Karo [punoxHt4 L HayrrHonprlnoxHr4. Kru npunoxHr4Te npr.IHocr4 ce orHac,
npeAnoxeHara MeroALIKa 3a npoexTlrpaHe sa 3D MoAen r.r peanrr3auvrr,HaMeAuLrrHLt $oprrau vpes
LI3IIoJI3BaHeTo Ha ApIlI,ITanHIa I4HcTpyl!{eHTH H nporpaMaTa AutoCAD, KorTo orrr4cBa eTarrrrTe
Ha rIpoeKTI,IpaHeTO Ir OCbIIIeCTB.'rBaHeTo Ha Mo.Ilewrre r,r rorrHoTo Mflcro Ha cbBpeMeHHr4Te
TeXHI{KLI V TeXHOJIOTHI4 VI BS3MOXHOCTpITe, KOI,ITO Te [peAOCTaBrr Ha xyloxHl4llrrre
IIpoeKTaHTIa. ExcuepuMeHTiIJIHo e .(oKa3aHa e$uracnocrra Ha cb3AaAeHara MeroAHKa npu
npoeKTl'IpaHero LI peanH3alll4flTa Ha MeAaJrHr.r $opuu qpe3 ra3noJr3BaHero Ha AurlrriurHr{
I4HCTpyI!{eHTr.r.

HayrHoupllJIoxHI,ITe nplrHocl{ KopecnoH.[updt c HarIpaBeH]L cucreMeH rrperne.{ r{ aHiuru3 Ha
eBoJlloqrlrra Ha MoHeroceqeHero ra o6pa:qzre Ha Me,qanr,IepHoro ri3KycrBo npe3 pa3nuquure
eroxu oT pa3BI,ITI,IeTo Ha IIpVnOXHr.rTe r.r3KyCTBa, oTKpoeHr{ ca xapaKTepHrrTe TeHAeHrIrr[ u ca
nocotreHl,I [epcneKTr4BHTe 3a pa3BHTr.rero HM, KaKTO U AHAJLV/3A, V CTpyKTypara Ha
TexHoJIoruI{Te, I{3IIoJI3BaHI,I 3a cB3.uaBaHero Ha o6pasqra Ha MeraJrr{epHoro r43KycrBo, Karo ca
or.(eneHll Qarroprre, KolITo Bltufl.flT Ha onruMaJrHoro Soplroo6pa:yBaHe lr Br.r3yanHrrre
KaqecrBa Ha cb3Aa.qeHI,ITe Mo.{enu. O6ocHoBaHIr ca ocHoBHVTe reoperr,rqHr.r trocraHoBKH 3a
npoeKTupaHero LI [pou3BoAcrBoro na o6pasqr.r Ha Me.{anHz Soprtar{, Karo ca orKpoeHu
Bs3MoxHocTLITe 3a MolenupaHe Ha 3D Molenu B pa3nLIqHHTe corfryepnn nporpaMr.r.
flocraseHll ca 6a:onure [pLIHIIVuuua luzairH-npoqeca Ha MeAaJruepHr..r r{3Aenr{r, Korzro Morar
Ila6r[ar.4onbnBaHl4, rlpoMeHrHr4vtrm zs6erHarr.r B 3aBr.rcrrMocr or KoHKperHara [poeKTaHTcKa
3aAarla.

HayrHata HoBocr KopecnoHAlrpa c HarrpaBeHr.r.rr onur Aa ce rocraB.,rr ocHoBHr.rre rrpuHrllrnu Ha

.qusaftr-npoqeca Ha MeAanfiepHuTe vspsJrutL Kor,rro Morar la 6t4ar AonBJrBaHr.r, npoMeHJrHI,I

nnfl Hs6erHarlr B 3aBHcHMocr or KoHKperHara npoeKTaHTcKa 3aAaqa, r{ Kolrtro cnelBa Ia
pa6orxr npeAl{ BcLIuKo B ycnyra Ha qoBerrrKpu riuraHT r,r KpearuBHocr. PaarneAanure
crBpeMeHHH MeroAH Ha lrpoeKTprpaHe u rexHurrecKr.ne oco6enocrr.r Ha pa3nntrHr.rre npr{Hrlr{rrn
Ha I,I3rpaxAaHe Ha $oprraata,qaBar Bb3MoxHocr,Ua ce us6epe r.r rexHoJrorus, qpe3 Kosro Ia ce
Lr3flBflT oco6euocrure fi KaqecrBara na 3D npr.rHTr.rpaHrre o6pasqrr or cMoJra.

8. Oqenlca Ha creneHTa Ha JrnrrHo yqacrne Ha AoKTopaHTa B nprrHocure
Cuutau, qe AoKTopaHTbr LI3II-rrno e yqacrBan rrpll r{3BtprrrBaHe Ha orAeJrHHTe eranrr or
H3cJIeABaHI4{Ta B AucepraIIIaoHHLu rpyA. flpe4cranenrre Ha}n{Hr,r kr HayrrHorrpuJroxHr{
npHHocI,I ca JILITIHO ,qeno HA AC. BenqUClan Mapros. ,{oxasarencrno 3a ToBa e

ny6mEraquoHHara 4efi nocr Ha .(oKTopaHTa.

9.IfpeqexKa Ha uy6.nuraqfirrre rro ArrceprarluoHHufl Tp)rA

IIo orHoIrreHI,Ie Ha 3arro3HaBaHe Ha HayqHara o6ulnocr n crpaHara H n .ryx6una c

nocTI,IrHaTI,ITe pe3ynTaTu oT oTAeJrHr.ITe eTanr,r Ha LBroTBrHe Ha AHcepTarIr4oHHlIg TpyA, Ca

peann3llpauu 4 nyir'uxarlza. EAua or ny6nuraqur.rre e caMocrorreJrHa, a ocraHaJrrrre rpr{ ca
B CbaBTOpCTBO C HalrqHV' My pbKOBOAr.rren.

10. llsuor3BaHe Ha pe3yJrrarrnre or ArrceprarluoHHrrfl TpyA B Hayrrnara r{ corluaJrHara
npaKTrrra. Han[.rue Ha rrocrnrHar rrpflK r{KoHoMrrqecxu eQercr..{oryueHTr.r, Ha KoHTo
ce ocHoBaBa TBbp,ueHr.rero

Kru nacrortt\tts. MoMeHT HflMa rrpeAcraBeHu AaHHH r.r AoKyMeHTH 3a nprK r,rKoHoMr{qecxr,r

e$err. B 4acepraqraoHur,r, TpyA ca npeAcraBeHr,r pe3ynrar[, Kolrro ca AocrG[Hu sa o6crx4aue



cpeA Mex,qyHapoAHaTa HayqHor.r3cJreAoBarencKa o6ruHocT. fIpeABHA aKTyanHocT'ra cqLITaM, r{e

pe3ynrarr{Te or Ar.rceprarrrroHHrrfl r?yA rue HaMep.f,T cBoero Mrcro B HayqHara o6racr lI s

rrpaKTrrKaTa.

11. MorusupaHrr rrperropbKra sa 6rgeuo r{3rroJr3BaHe Ha HayqH[Te u HayrrHo[pnJloxHlrre
rrprrHocrr

,{orropaumr Aa npoAtJrxcu rr3cJreABaHero cr4 B cneABarrlkrre ro.qrrHu B Ta3v HacoKa, Karo

rrpoBepr{ AoKorrKo e Bb3MoxHo Aa ce r,r3rroJBBa Vl4rryu Lusaitlr.a Ha MeAiLIIUepHLITe ve!.envs,.

12. AnropeQeparrr HarrpaBeH Jrr.r e cbrJracHo rr3IrcKBaHI{flTa, rIpaBLrJrHo rll orpa3qBa
ocHoBHrrTe rroJro)r(eHl{fl II HayrIHIrTe rlprrHocl{ Ha AHcepTauuoHHrIf Tp}[
Anropetfeparbr e rl3rorBeH cturacHo r,r3r{cKBaHl,rsralaa 3aKoHa 3a pa3BIrrI,Ie Ha aKaAeMI,IqHI{-,{

cbcraB s PB vt flpanunnzKa 3a npunoxeHr,rero My B TY-Bapna 3a noJ4rqaBaHe Ha

o6pasonareJrHara a laayqna creleH ,,goKTop". Ct4rpxa BcI{qKI4 IIocraHoBKvI v pr3uccBaunfl. Ha

3aKOHa I4 IIpaBHnHIrKa.

13. Kpuruunu 6elexrcu [o ArrcepraUrrflTa, BKJrIoqIrreJIHo \t rro Jrl{TeparypHara

ocBe.qoMeHocT Ha KaHA[AaTa
JlrreparypHara ocBe.[oMeHocr Ha AoKTopaura e 4o6pa. flpenoprqlrreJlHo e Aa ce Ir3IIoJI3Bar H

LI3TorrHI,Iq[ or rrocJleAHzre 5 ro.[unu.

14.3armorreHlre
Ipe4craneHara .urrceprarlrroHHa pa6ora cbAbpxa 3HaTILIMLI pe3ynrarla, KoLITo npeAcraBnrBar

opr.rruHaneH rrpr,rHoc c npaKTrrKo-npprnoxeH xapaKTep e o6racrra Ha Me.(aJII4epHoro H3KycrBo.

.{ucepraquoHHr.r.flT TpyA rroKa3Ba, qe Benqucnas Mapxon [pLITexaBa ga.(sr6o'Ieupl

Teoperr.rrrHfi 3na:aus. H AeMoHcrpr{pa cfioco6nocua u yNIeHI{, 3a caMocrorreJlHo npoBex.uaHe

Ha HayrrHo r.r3cJreABaHe, pa:pa6orBaue Ha MoAeJIIa r.I anpo6upaHero LIM.

flopa.Uu ropeu3noxeHoro, y6egeuo AaBaM cBo{Ta TIoJIoxLITeJIHa oIIeHKa 3a npoBeAeHoro

rr3cJreABaHe, rrpeAcTaBeHo oT peUeH3[IpaHLITe llo-rope ALIcepraUuoHeH TPYA, asroperfepal
nocTr.rrHaTr,r pe3yrrTaTra r{ npHHocu, I,I rpeAJlaraM Ha notIIITaeMoTo HayrIHo xyp?t Aa IIp]Icb,(LI

o6pasouareJrHara r.r Ha) rHa crerreH ,goKTop" na Benuzcnar feopruer Mapxon s o6racr Ha

Br.rcrre o6paaorauue 5. Texuuqecxu HayKu, npo(fecaoHanHo HarIpaBJIeHue 5.13 ,,O6qo
uHilceHep cmeo ", AoxropcKa nporpaMa,, Ep z ouoJj,fitn u np oilutilu eu dus ailu " .

12.05.2025
lp. Bapna

Ilognuc: ..r,....
/,(ou. .(-p flapuH a lo6peml
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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 ofArts 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 20l4,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 Vama.

2. General Characteristics of the Dissertation Thesis
The presented dissertation thesis falls within the professional field 5.13 "General Engineedng",
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 ofAssoc. 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 I 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:

o 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.

. 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.
o 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.

o 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 modem 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 modern
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:

o 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.

. 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 systematizethe 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 f,reld 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



interdisciplinary field, connected with knowledge from various areas of science and practice'

The dissertation thesis examines ,t r*.ro.r, th'eories and' arralyzes the stages of designing

medallic items.

4.DegreeofFamiliaritywiththeStateoftheProblemandCreativelnterpretationofthe
Literary Material
The theoretical framework of the research was developed after studying 145 sources listed in

the bibriography at the end of the dissertation. The tities in this list are in Bulgarian, English,

and Russian. The literature review.d on the topic of the dissertation presents basic general

principles related to the state and optimization oithe 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 investigatioo of various classical technologies and in the analysis and application of new

technical and technological tools by contempoiary artists' To achieve the aim' the doctoral

candidate utilizes the aialytical-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 systema tizationwere conducted in relation to the following key

points:^ . the development of coinage and the forms of medallic art;

o the technologies used for ihe creation of samples of medallic art;

o the creation of a model for a medal adapted to modern techniques and technologies;

overificationoftheeffectivenessofthecreatedmethodologythroughresearchand
artistic-creative experim.rrt, *rir,g digital tools to achieve the desired visual result;

o the place and role of digital teclirologies in increasing the efficiency of the creative

pror.r, in the design and tealization of medal forms'

7. Contributions of the Dissertation Work

I believe that the contributions formulat.J Uy e.ri,t' Prof' Ventsislav Markov can be considered

significant for both science and practic., *hil. also revealing the scientific potential of the

iiLlx:tt rred dissertation thesis contains a totar of 6 contributions, which can be considered

applied and applied-scientific. The *"0*.q melhodology for designing a 3D model and

realizing medal io.r.r. through trt" ,it. or digital toots and the AutoCAD program' which

describes the stages of designing una imptemeniing-the models and the precise place of modern

techniques and technologies and th9 opfo*rnl,i.r-th.y provide to design artists' pertains to the

applied contributionr. Tn. effectiveness of the created methodology in the design and

realization of medal forms through ,h. ;. of digital tools has been experimentally proven' The

applied-scientific contributiorr. .o..Lrpond tJ the systematic review and analysis of the

evorution of coinage and the forms ormeauttc art throughout different eras of the development

of applied arts. Chlacteristic trends u.e t'igf'fighted, and perspectives for their development are

indicated, as well as the analysis uno,tir.to1e of the iechnologies used for the creation of

samplesofmedallicart.Factorsi,n,,*.i,,gtheoptimalshapirrgandvisualqualitiesofthe
created moders are identified. The tu.i. tt.olretical principles ior ttre design and production of

sampres of medal forms are substantiated, with the porribiliti.s for modeling 3D models in

various software programs rrigrrugrriea. irrl uuri. 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 ofAssist. 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 topicaliry 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 AI 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 absffact 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



testing them' Due to the aforementioned, I confidently give my positive assessment of theconducted research,.presented by the above-reviewed'dilsertation thesis, abstract, achievedresults and contributions, and I propose to the esteemed scientific jury to award the educational
and scientific degree "Doctor" to 1 ventsislav Georgiev Markov in tnl field of higher education5' Technical sciences, professional field 5.13 iGeneral Engineering,,, doctoral program
"Ergonomics and Industrial Design".

,/
)

l2May 2025
Varna /Assoc. Prof" Darina Dobreva, phD/
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