PEUEH3UA

Ha AucepTauuoHeH Tpya,
3a npucbxaaHe Ha obpasoBaTtenHaTta U Hay4yHa cTeneH “gaokTop”,
JOKTOpcKa nporpama “EproHoMust U NpoMMUILNIEH AU3anH",

no npodpecuoHanHo Hanpasnexue 5.13. ,,06uW0 uHXeHepcTBO",

aBTOp Ha AucepTaunoHHUS Tpya: uHXK. LiBeTta CBeTnuH TogopoBa

Tema Ha aucepTauyunoHHus Tpya: “CbBPEMEHHU AOUTUBHU
TEXHOJIOM'MU NPU PEKOHCTPYKLUUATA U MOOEPHU3ALIUATA HA
OEKOPATUBHU ©®ACAOHU ENEMEHTW”

peLeHseHT: aou. a-p Mopaax [oitumHos,
PyceHcku yHuBepcutet ,AHren KbHuyes”

Hacrosiwara peueHans e usrotBeHa B CbOTBETCTBME C MU3UCKBAHUSITA KbM
KaHaugatuTe, onpeaeneHn B 3akoHa 3a pasBuTUe Ha akageMuyHusi cbctas B Peny6nuvka
Bwnrapus (B3PACPBE) u [paBunHuka 3a npuemaHe, oOy4yeHUe Ha [OOKTOPaHTU W
npugobusaHe Ha obpasoBaTenHata U Hay4yHa CTeneH ,[OKTop” U Hay4yHaTa CTemneH
»OOKTOp Ha HaykuTe” B TexHu4ecku yHusepcuteT — BapHa.

1. AkTyanHocT Ha npobnema

lNpe3 nocnegHuTe deceTUneTUs PasBUTMETO Ha AUrUTANHUTE TEXHOMOruM WU
TAXHaTa MHTerpauus B apxuTekTypata M CTPOUTESNICTBOTO AOBEAOXa A0 CbLUECTBEHM
TpaHcopmMaumMm B HauyMHa Ha MNpoeKTUpaHe, NPOWM3BOACTBO W peanusvpaHe Ha
apXxuTeKkTypHu erneMmeHTu. [loktopaHTkaTa LiBeta Togoposa MHOro npaBusiHo otbenssea,
ye ,gpacadHama Oekopauusi e He rpocmo ecmemuyecka 0obaska, a Hocumesn Ha
KynmypHa udeHmu4Hocm, Kosimo cnedea 0a 6b0e CcbxpaHeHa 4Ype3 nooxodswu u
yemouqusu mexHono2uyHu nooxoou”.

3a cbXaneHue, C TeYeHne Ha BPeMeTo AEeKOpaTUBHUTE hacadHu efleMeHTU ca
NOANOXEHU Ha peauua BbHLUHW (hakTopu, BOAELUM A0 YACTUYHOTO WM MBIHOTO MM
paspyLiaBaHe. CbBpeMeHHUTE KOMMITbPHO Basupanu TexHonoruum 3a 3D obpaboTka n
maTepuanusauus, B ToBa 4YUCNO U ObpP30 HABMU3ALUMAT W3KYCTBEH WHTENEKT HU
nossonsBaT Aa CbXpaHuM (UNM Oa Bb3CTAHOBUM) CrpaguTe BbB BuMAa B KOWTO ca
NPOEKTUPaHu.

OnpeAenHM TEMaTa Ha guceprtauudaTa KaTto aktyanHa u ,qmcepTa6vaa.

2. lMo3HaBaHe CBHLCTOAHMETO Ha Npobnema

CnucbKbT € M3nonsBaHaTa nutepatypa B AucepTauusTa Bknoysa obujo 146
U3TOYHMKA OT KOUTO 62 ca uHTepHeT GasupaHu. MHoro [obpo BreyaTneHue npasu
dakTa, 4e 26 OT UMTUPAHUTE KHUTU U Hay4YHU nybnukauuu ca nsgagenu npes 2020 . u
cneq ToBa. B cBosTa gucepTtauusi uHX. ToAopoBa € Hanpasuia LMPOK UCTOPUYECKU
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npernes, BKMOYBALY apxXxuTekTypata u Tpaguuuute B EBpona, OCHOBHUTE CTWUMOBE U
BNUAHWUA, KakTo W U3nonssaHuTe 3a uUenta Mmartepuanu. OB630pbT 3aBbpluBa ¢
pasrnexaaHe Ha Bb3MOXHOCTUTE 3a U3MON3BaHETO HA aAUTUBHUTE TEXHOMOMMUN.

D.OKTOpaHTKaTa OEMOHCTpUpa B CBOATA paspa60TKa OTIIMYHO NO3HaBaHe Ha
CbBpemMeHHuTe 3D TEexXHOMornm, Kakto wu cneumquHaTa MaTtepua, CBbp3aHa CbC
cpeacrTeaTta u MaTepuanuTe 3a PeKOHCTPYKUMA Ha JeKopaTUuBHUTE cpacam-wl ElIeMEHTW.

3. Metoguka Ha uacneaBaHeTo
B paspaboTkata Ha [okTopckaTa AucepTauus ca M3Mons3BaHu [Ba OCHOBHU
MeToAa, KOMTO cnocobCcTBaT 3a NOCTUraHe Ha nocTaBeHaTa Len v 3afadu:

® JHalIMTUKO-NMPOrHOCTUMHUAT MEeTOL — M3NOoSi3Ba Ce 3a MNpoyyBaHe Ha
TPaANUMOHHUTE TEXHONOIUK, npunaraHn B MMHarnoTo Npu Cb34aBaHETO U
Bb3CTaHOBABAHETO Ha AeKopaTuBHU (bacagHn eneMeHTU, KaKTo U npun
aHanu3a Ha Bb3MOXHOCTUTE Ha CbBPEMEHHUTE OUTUTANTHU TEXHONOMUN;

® EeKCrepuMEHTaneH MeTof — NpW MPOBEXAAHETO Ha MPaKTUYECKU Hay4yHO-
“3crnenoBaTesicku AeHOCTM 3a PEKOHCTPYKLUMA Ha AeKopaTuBHU dhacaHu
eneMeHTH.

4. KpaTka aHanuMTM4Ha XxapakTepuCTUKa Ha eCTeCTBOTO U OLeHKa Ha
O0CTOBEPHOCTTa Ha MaTepuana, BbpXy KOWTO ce rpagsaT NPUHOCUTE Ha
AUCepTaLMUOHHUA TPpyA

MNpencraBeHUAT MU 3a peueH3upaHe AucepTauuoHeH Tpya e ¢ o6y obem ot 127

CTPaHMLK, CbCTOSALL Ce OT CMUCHK C 03HAYEeHMATa U CbKPaLLEHUsiTa, BbBEAEHUE, YeTUPU
rmaBv, U3BOAM W 3aKMYEHWe, NMPUHOCKM Ha U3CreaBaHeTO M MOCTUrHaTUTE LUenu, u
usnonseaHa nuTtepatypa. Manonssanu ca 3 Tabnuum n 36 cdurypu.

MNbpea rnaea pasrnexga pasBUTUETO HA TEXHOMOTUUTE 3a PEKOHCTPYKUMUA W
MoAepHU3aumMst Ha JekopaTuBHu dacagHu enemeHTu. Cnepn noapobHUs UCTOPUYECKU
0630p € 06bpHATO BHUMaHWE Ha XU3HEHUS LMKBLI Ha crpaaute u HeobxoamMmocTTa oT
TAXHaTa noadpbXka. HanpaBeH e cpaBHWTENEH aHanuM3 MeXZy Krnacuyecku u
CbBPEMEHHW METOAM 32 PEKOHCTPYKLIUS.

Bb3 ocHoBa Ha NPOBEAEHOTO Npoy4BaHe € HarnpaBeH U3Bo4a, Ye ChblUecTByBa
HeobxogumocT oT pa3pa60TBaHe Ha MeTOoAuKa 3a NpunoXeHume Ha CbBPEMEHHMU
aAUTUBHU TEXHOJIOTNW NPU PEKOHCTPYKUUATA Ha AEKopaTUBHU (hacagHu ENeMeHTH.

BbB BTOpa rnaea ca paskpuTy Bb3MOXHOCTUTE 33 U3MON3BaHE Ha CbBPEMEHHM
TEXHOMNOIMN NPWU PEKOHCTPYKUMS Ha AeKopaTuBHU hacagHu enemeHTu. B pamkute Ha
nscrneaBaHeTo € pa3paboTeH KPUTEPUIA 32 OLIEHKA Ha CbCTOAHMETO Ha AeKopaTUBHUTE
thacagHu enemeHTu. Toi nossonsiea Aa ObAe HanpaBeHa OUEHKa Ha CTeneHTa Ha
yBpexaaHe, KoATo € peluasalla 3a onpeaensiHe Ha Bua pecTaBpaLuoHHa Hameca.

B Tasu yact ot AucepTauuaTa ca pasrnefaHn BCUYKM eTanu OT PEKOHCTPYKUuATa
Ha d)acanHwTe €neMeHTU — KaTo ce 3arnovHe OT wuanonseaHe Ha 3D CKeHep 3a
BGEe3KOHTaKTHO U NPeunsHo cBalidHe Ha OUruTaneH oTneYaTtbK U ce OOCTUrHe nOo
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MaTtepuann 3a OTNMBKa Ha [OeKopaTUuBHU (bacap,Hm ernieMeHTn U Bb3MOXHOCTUTE 3a
noBuLLIaBaHe Ha TOMNSIOM30MNaLMOHHUTE CBONCTBA Ha hacann ¢ LEKOPATUBHU ENTIEMEHTH.

Tpeta rnaBa oOT pgucepTauusaTa MpeAcTaBs MeToAMKa W anropuTbMm  3a
PEKOHCTPYKLUUA Ha OEeKOopaTWBHM hacafHu efieMeHTU, KOSITO BKIoYBa M OLEHKa Ha
peanusupaHarta pennuka.

quB'pra rmaea € nocBeTeHa Ha eKCnepumMmeHTanHoTo wuscnenBsaHe.
MocTurHaTtute pes3ynTtatu NoKa3BaT YCNeLwHOTO npunaraHe Ha pa3pa60TeHaTa MeToaunKa
3a PEKOHCTPYKUUSA Ha AeKopaTuBHU hacaHu eNEeMEHTH. Cb3pageHarta pennuka ycnasa
HanbublTHO a CbXpaHU XyOO0XeCTBEHUA XapaKTep Ha opurnHana U B CbLIOTO BpemMme ce
npunara oTCcTpaHAaBaHE Ha LWyniun, epo3npanu 30HKU, KOeTo BOAU N0 Bb3CTaHOBSABaAHE Ha
XapakTepHUTE OpHaMeHTalrnHu JTIMHUN N NOBBbPXHOCTEH pened).

5. OCHOBHM NpUHOCH
Wrx. Lieeta Togoposa e chopmynupana obLio 4 npuvHoca B CBOSITA JOKTOpCKA
paspaboTka. Te ca pasgeneHun B [Be rpynv — Hay4YHO-MPUITOXHU 1 MPUTOXKHMN.

Hay4YHO-NpUIoXHU NPUHOCK:

1. V3BbpLUEH e cucCTEMaTUYeH aHanu3 Ha pasBUTMETO Ha TEXHonoruuTe 3a
PEKOHCTPYKUMA U MOAEepHU3aums Ha AekopaTuBHu dacagHu enemMeHTy,
Kato ca npocnefeHn TpaguLMOHHUTE, MPEXOAHUTE U CbBPEMEHHUTE
noaxoAu, KOETO Tro3BofsfiBa fa Ce o4yepTae esonwouusita  Ha
TEXHOJNOTUYHUTE PELUEeHUs U OrpaHUYeHusITa Ha Knacuyeckute MeToau B
CbBPEMEHHUA KOHTEKCT.

2. PaspaboTeH e KpuTepuit 3a OueHKa Ha CbCTOSAHMETO Ha AEKOpPaTUBHUTE
dacagHn enemeHTH, KOWTO no3sonsiBa OOEKTUBHA Knacudukauus Ha
CTENeHTa Ha yBpexaaHe u nognomara rnpoueca Ha B3eMaHe Ha peLueHus
OTHOCHO Heobxoanumus BUA pectaBpaunoHHa Hameca.

3. PaspaboteHa U1 eKkcnepuMeHTanHO BanugupaHa € MeToaumka 3a
PEKOHCTPYKUMA Ha AeKopaTUBHU hacafHn eneMeHTU Ypes npunaraHe Ha
UnMdpoBn 1 aauTuBHM TexHorormn. MeToaukata BKAKOYBA anropuTbM,
KOWTO cuctemaTusmpa npoueca oT umdpoBO 3acHEMaHe A0 Cb3[aBaHe Ha
dusnyecka pennvka, KaTto ocurypsisa TOYHOCT, NOBTOPSIEMOCT U pearHa
MPUNOXUMOCT MPU PEKOHCTPYKLMSA Ha eNeMEHTU C HapyLueHa LAmnocT.

[TpUnoXxHu NPUHOCH:

1. MNocturHato e nopmobpeHne Ha  BUBYanHUTE, MEXaHUYHUTE U
W30MauUMOHHUTE KayecTBa Ha npousBedeHata pennuvka CnpsmMo
OpUrMHaNHUA JeKopaTUBEH eNIEMEHT.

lNpuemam BCUYKM MPUHOCK BbB BUAA, B KOUTO Te ca (hopMyrnmpaHm oT uHX. LiBeta
Topopoea. Cunutam, 4e Te ca LOCTaTbYHO Ha OpoW, aBTOPCKM ca U [ONPUHACAT 3a
pasBUTUE Ha CblUecTByBalLlaTa TEOpUs U NpakTuKa.

JindHo a3 6ux pobaBun KbM MNPUNOXKHUTE MPUHOCKM Ha [OOKTOpaHTKaTta WU
NPeanoXeHNeTo 1 3a npunaraHe Ha LBETOBOTO KOAMPaHe, KaTo 4YacT OT cuctemara 3a
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OLieHKa U MapKuMpaHe Ha CbCTOSIHMETO 3a AeKopaTuBHW hacagHu enemeHTu. Cnopen
MEH, TOBa € BaXKeH enemMeHT OoT pa3paboTkaTta, 3aL0To, KaKTo NpaBuUiHO € oTbenasaHo
B AucepTauusaTa, ,mosa rpasu cucmemama [o-fIeCHO [MpuioXuma U eusyasHo
pasbupaema, o0cobeHO Kozamo ce oueHsieam 2ofsIM 6pol  enemMeHmu 8bpXy
¢hacadama”“,

6. JluyeH npuHOC Ha aBTOpa
Cuutam, 4ye nHx. LiBeta TogopoBa ce e cnpaBunia ¢ NOCTUraHeTo Ha rnocTaBeHaTa
uen un gepuHupaHuTe cneumduyHn 3aga4yum Ha Hay4YHOTO U3cneaBaHe.

lNpenoctaBeHnTe 3a peueH3MpaHe MaTtepuanu He [aBaT OCHOBaHMe 3a
CbMHEHMEe, Ye anucepTauuoHeH Tpya u hopMynmpaHUTe NPUHOCK B HETO Ca OPUTMHAIHU
U ca geno Ha asTopa. B nogkpena Ha ToBa € hakTbT, Y€ HayyHUTE nybnukaumwm,
HanpaBeHu BLB Bpb3Ka C Auceprauusita, nokassaT pasnvyHu eTanu oT pasBUTUETO Ha
Hay4yHaTa paspaboTka.

7. TyGnukauumu no Temara Ha AucepTauymaTa
[lokTopaHTkaTa e npefcraBuna obLo 4 nybnukauum, Npsiko CBbp3aHu ¢ Temara
Ha gucepTtaumaTa. OT Tax 1 e camocTosiTenHa u 3 ca B CbaBTOPCTBO.

lNo To3u nokasaten € NOKPUT 1 JOPU NEKO € HafBULLEH HEOOXOAUMUS MUHUMYM
TOYKM OT HaykoMeTpu4HuTe nsucksaxHus Ha 3PACPB 3a npugobusane Ha OHC ,mokTop*.

8. WM3nonsBaHe Ha nNoryyeHUTe pe3yniTaTu B NpaKTUKaTa

N3bparnaTta Tema Ha AoKTOpckaTa gucepTauMs € HacoyeHa KbM pellaBaHe Ha
aKkTyanHu npakTuyecku npobnemu, 3acsraly LMpoka rpyna oT crneuuanuctn —
apXUTEKTU, CKYNNTOPU U pecTaBpaTopu.

B pamkute Ha ekcnepumeHTanHata 4acT, paspaboTeHaTa MeTofonorus 3a
AUrMTanHo Bb3CTaHOBABaHE Ha AeKopaTUBHU acagHu eneMeHTu e buna npeacraseHa
Ha rpyna creuuanucT, MMaLly OTHOLUEeHUe KbM TemaTtukata. Cnopep AOKTopaHTKaTa,
TEXHUTE OLIEeHKU ca M3LANO NOMOXUTENHWU, KaTto ,...npunazaHemo Ha paspabomeHama
memooduka 6u moeno Oa dosede 00 CbWECMEEHO M000bpeHUe 8 MpakmuKkume 3a
pecmaspayuss U 6 Ccb30asaHemo Ha HO8U apXumeKmypHU peweHus, Koumo
uHmeepupam UCmMOPUYECKU OpHaMmeHmasHu Momusu 6 CbepeMeHHama epadcka
cpeda”.

9. KpuTuuHu 6enexku u npenopbKu no aBTopedepara

Hsmam kpuTndHM 6enexkun nnu npenopbKu No OTHOLLEHUE Ha aBTopedepaTa. Tol
e fobpe CTpyKTypupaH v nputexasa He0OX0AUMOTO CbAbpXKaHWe, CTPYKTypa 1 obem 3a
nofobeH Tun marepuanu.

B Hero ce oTpaseHn OCHOBHWTE €NeMEHTU OT AUCEPTALMOHHUS TPYA, KakTo U
chopMynupaHuTe Hay4H U HayYHO-MPUMOXHU NPUHOCH.

10. KputnuHu Genexku U NnpenopbLKK NO AuceprauusTa

B Ka4yeCTBOTO CW peLUeH3eHT Ha npefBapuTenHaTta peleHsus, 68X oTnpasun
HSIKOMKO NpenopbKu, C KOUTO UHX. LiBeTa TogopoBsa ce e cbobpasuna npu ohopMsHETO
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Ha (buHanNHWs BapuaHT Ha AOKTopckata cu guceptauus. 1o Tasu npuynHa HAMam
CEPUO3HU KPUTUYHN BENEXKN.

ﬂpenopbKaTa, KOSAITO Burx oTnpaBun e, nNpu eBeHTyanHo nocnensatllo TUpaxnpaHe
Ha pe3yntatuTte OT AUCEPTaUMNOHHUA Tpya Aa Ce NPEeOCMUCTIAT ABE Hella:

1. ®opmynuposkata Ha T. 7 OT rmaesa 1, koATo rnacu ,Bb3MOXHOCTM 3a
M3MNON3BaHEeTO Ha agUTUBHUTE  TEXHONMOMMM 32  PEKOHCTPYKUMSA U
MOAEpHM3aUMs Ha OeKopaTMBHU hacafHu eneMeHTU” NoYTU HambiHO ce
NMpUNoKpMBa C Ha4yMHa, No KOWTO e o3arfiaBeHa BTopa rnasa “‘Bb3MOXHOCTY 3a
N3MNON3BaHETO Ha afUTUBHU TEXHOIOIMU NMPU PEKOHCTPYKLMA Ha OEKOPATUBHU
dhacagHu enemMeHTn”

2. HanaraHeto Ha TepMuHa ,aguTUBHWU TexHonorun“. BsipHo e, 4e B

AvucepTauuaTa ca pasrnegaHu v aguTUBHUTE TEXHOMOMMM, HO KakTo oTbenasea
n camarta poktopanTtka ,CNC ¢bpeszosaHemo ebpxy MDF ce sessa Hal-
nooxooswusam memod 3a cb30asaHe Ha obpaseu, KoUmo Crlyxu Kamo
MexXOuHeH eman 6 pou3eo0CmeeHUss UUKb/l Ha periuka Ha ¢hacadeH
enemMeHm", a ppesoBaHeTo e cyOTpakTUBHA, a He afUTUBHA TEXHOMOIUS.

11. 3aknwoyeHue

HoktopaHTkata LiBeTta TogopoBa mnokasBa 4Ype3 cBosATa paspaboTka, 4ye e
3anos3HaTa C MeToAuKaTa 3a NpoBeX4aHe Ha HayyYHW U3cneaBaHusi, ymee aa nposexaa
EeKCNEPUMEHTH, [la aHanuaupa pesyntatute U ga opmynupa CbOTBETHUTE Hay4YHWU U
Hay4YHO-MPUIOXHW NPUHOCH.

Hapep c ToBa, T AEMOHCTpUpa 3aBUAHMU NO3HaHUSA B obnactra Ha CbBPEMEHHUTE
3D TexHonorun 3a ckaHupaHe, obpaboTka M nocnegBalioTo penpoAyuupaHe Ha
hacagHu enemMeHTw.

Cuutam, Ye nNpeacTaBeHUsiT My 3a peLieH3npaHe AUCcepTaunoHeH Tpya Nokpuea
N3NCKBaHMATA Ha 3aKoHa 3a pas3BUTUE Ha akagemMudHusi cbetas B Penybnvka bbnrapus
(3PACPB) u lMNpaBunHuka 3a npuemaHe, obyyeHne Ha QOKTOpaHTU U npugobusaHe Ha
obpasoBaTenHarta u Hay4yHa CTeneH ,40KTop” U Hay4YHaTa CTeneH ,JOKTOp Ha HaykuTe” B
TexHu4yeckn yHnsepcuTeT - BapHa 1 My gaBam obuia NonoXuTeriHa oLeHkKa.

OTuMTalku BCMYKM JOCTOMHCTBA Ha Hay4yHata pa3paboTka, npeanaram Ha
HAaY4YHOTO JXypu Jg[a npucbAM Ha p[JokTtopaHta uHX. LBera Togoposa
obpas3oBaTenHata M Hay4yHa cTeneH "AOKTOop" MO [AOKTOpCKa nporpama
“EproHoMMsi ¥ NPOMMILNIEH AU3alH” KbM npodecuoHanHo HanpaBneHue 5.13.
, OO0 MHXEeHepCcTBO .

06.04.2026 .

PeLeHseHT: § p
/ pou. o-p W. JonynHos/
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REVIEW

of a dissertation

for the award of the educational and scientific degree “Doctor” (PhD),
Doctoral Program “Ergonomics and Industrial Design”,
Professional field 5.13 “General Engineering”,

Author of the dissertation: eng. Tsveta Svetlin Todorova

Title of the dissertation: “CONTEMPORARY ADDITIVE TECHNOLOGIES
IN THE RECONSTRUCTION AND MODERNIZATION OF DECORATIVE
FACADE ELEMENTS”

Reviewer: assoc. prof. Yordan Doychinov, PhD
Ruse University "Angel Kanchev"

The present review has been prepared in accordance with the requirements for
candidates defined in the Law on the Development of the Academic Staff in the Republic
of Bulgaria and the Regulations for admission, training of doctoral students, and
acquisition of the educational and scientific degree “Doctor” and the scientific degree
“Doctor of Sciences” at the Technical University of Varna.

1. Relevance of the Problem

In recent decades, the development of digital technologies and their integration into
architecture and construction have led to significant transformations in the design,
production, and implementation of architectural elements. The doctoral candidate, Tsveta
Todorova, rightly notes that “facade decoration is not merely an aesthetic addition, but a
carrier of cultural identity that should be preserved through appropriate and sustainable
technological approaches.”

Unfortunately, over time decorative facade elements are subjected to various external
factors leading to their partial or complete destruction. Contemporary computer-based
technologies for 3D processing and materialization, including the rapidly emerging
artificial intelligence, allow us to preserve (or restore) buildings in the form in which they
were originally designed.

| consider the dissertation topic to be relevant and suitable for doctoral research.

2. Knowledge of the State of the Problem

The bibliography includes a total of 146 sources, 62 of which are internet-based. It is
particularly noteworthy that 26 of the cited books and scientific publications have been
published since 2020.

In her dissertation, eng. Todorova provides a broad historical overview, covering
architecture and traditions in Europe, major styles and influences, as well as the materials
used. The review concludes with an examination of the possibilities for the application of
additive technologies.
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The doctoral candidate demonstrates excellent knowledge of contemporary 3D
technologies, as well as the specific subject matter related to the tools and materials used
for reconstruction of decorative facade elements.

3. Research Methodology

Two main methods have been applied:

e Analytical-prognostic method — used to study traditional technologies applied in
the past for the creation and restoration of decorative facade elements, as well as
to analyze the possibilities of contemporary digital technologies;

¢ Experimental method — applied in conducting practical research activities for the
reconstruction of decorative facade elements.

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

The dissertation comprises 127 pages and includes a list of abbreviations, introduction,
four chapters, conclusions, contributions, and references. It contains 3 tables and 36
figures.

Chapter One examines the development of technologies for reconstruction and
modernization of decorative facade elements. Following a detailed historical overview,
attention is given to the building life cycle and maintenance needs. A comparative
analysis between classical and modern reconstruction methods is presented.

Based on the research conducted is made the conclusion that there is a need to develop
a methodology for applying contemporary additive technologies.

Chapter Two presents the possibilities for using modern technologies in reconstruction of
decorative facade elements. A criterion for assessing the condition of decorative facade
elements is developed, enabling objective classification of damage and supporting
restoration decisions.

In this part of the dissertation, all stages of the reconstruction of the facade elements are
reviewed - starting with the use of a 3D scanner for non-contact and precise transfer to a
digital impression and reaching the materials for casting decorative facade elements and
the possibilities for increasing the thermal insulation properties of the facade with
decorative element.

Chapter Three presents a methodology and algorithm for reconstruction of decorative
facade elements, including evaluation of the resulting replica.

Chapter Four is devoted to experimental research. The achieved results show the
success of the application of the developed methodology for the reconstruction of
decorative facade elements. The created replica manages to fully preserve the artistic
character of the original and at the same time the removal of hollow and eroded zones,
which leads to the restoration of the characteristic ornamental lines and surface relief.
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5. Main Contributions

Eng. Tsveta Todorova formulated a total of 4 contributions in her doctoral dissertation.
They are divided into two groups - scientific and auxiliary and auxiliary.

Scientific applied contributions:

1. A systematic analysis of the development of technologies for the reconstruction
and modernization of decorative facade elements was carried out, as traditional,
transitional and modern approaches were followed, which allows to outline the
evolution of technological solutions and the limitations of classical methods in the
modern context.

2. A criterion for assessing the condition of the decorative facade elements has been
developed, which allows an objective classification of the degree of damage and
supports the decision-making process regarding the necessary type of restoration
work.

3. Developed and experimentally validated methodology for the reconstruction of
decorative facade elements by applying digital and additive technologies. The
methodology includes an algorithm that systematizes the process from digital
recording to the creation of a physical replica, ensuring accuracy, repeatability and
real applicability in the reconstruction of elements with damaged integrity.

Applied contributions:

1. The visual, mechanical and insulation qualities of the produced replica have been
improved compared to the original decorative element.

| accept all contributions of the kind formulated by eng. Tsveta Todorova. | think that if
there are enough of them, they contribute to the development of the existing theory and
practice. Personally, | would add to the attached submissions of the doctoral student the
proposal for applying the color coding, as part of the system for grading and marking the
condition of decorative facade elements. According to me, this is an important element of
the development, because, as correctly noted in the dissertation, "this real system is easy
to apply and visually understandable, especially when evaluating a large number of
elements on the facade".

6. Personal contribution of the author

| believe that eng. Tsveta Todorova has managed to achieve the set goal and the defined

specific tasks of the scientific research. The materials provided for review do not give
reason to doubt that the dissertation work and the contributions formulated in it are
original and are the work of the author. In support of this is the fact that the scientific
publications made in connection with the dissertation show different stages of the
development of the scientific work.
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7. Publications on the topic of the dissertation

The doctoral candidate has presented a total of 4 publications directly related to the topic
of the dissertation. Of these, 1 is independent and 3 are co-authored. According to this
indicator, the required minimum points of the scientometric requirements of the Act on
the Development of the Academic Staff in the Republic of Bulgaria for acquiring the
educational and scientific degree "doctor" are covered and even slightly exceeded.

8. Use of the obtained results in practice

The chosen topic of the doctoral dissertation is aimed at solving current practical
problems affecting a wide group of specialists — architects, sculptors and restorers. Within
the experimental part, the developed methodology for digital restoration of decorative
facade elements was presented to a group of specialists related to the topic. According
to the doctoral student, their assessments were entirely positive, as “...the application of
the developed methodology could lead to a significant improvement in restoration
practices and in the creation of new architectural solutions that integrate historical
ormamental motifs in the modern urban environment”.

9. Critical notes and recommendations on the abstract

I have no critical notes or recommendations regarding the abstract. It is well structured
and has the necessary content, structure and volume for this type of material. It reflects
the main elements of the dissertation work, as well as the formulated scientific and applied
scientific contributions.

10.Critical comments and recommendations on the dissertation

As a reviewer of the preliminary review, | made several recommendations, which Eng.
Tsveta Todorova took into account when shaping the final version of her doctoral
dissertation. For this reason, | have no serious critical comments. The recommendation
that | would make is that, in the event of a subsequent publication of the results of the
dissertation, two things should be reconsidered:

1. The wording of item 7 of chapter 1, which reads "Possibilities for the use of additive
technologies for the reconstruction and modemization of decorative facade
elements" almost completely overlaps with the way in which the second chapter is
titted "Possibilities for the use of additive technologies in the reconstruction of
decorative facade elements”.

2. The imposition of the term "additive technologies”. It is true that the dissertation
also discusses additive technologies, but as the doctoral student herself notes,
"CNC milling on MDF is the most suitable method for creating a sample that serves
as an intermediate stage in the production cycle of a replica of a facade element”,
and milling is a subtractive, not an additive technology.
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11.Conclusion

The doctoral student Tsveta Todorova shows through her thesis that she is familiar with
the methodology for conducting scientific research and is able to conduct experiments,
analyze the results and formulate the relevant scientific and applied scientific
contributions.

In addition, she demonstrates enviable knowledge in the field of modern 3D technologies
for scanning, processing and subsequent reproduction of facade elements. | believe that
the dissertation submitted to me for review meets the requirements of the Act on the
Development of the Academic Staff in the Republic of Bulgaria (ADSRB) and the
Regulations for Admission, Training of Doctoral Students and Acquisition of the
Educational and Scientific Degree "Doctor" and the Scientific Degree "Doctor of
Sciences" at the Technical University - Varna and | give it an overall positive
assessment.

Taking into account all the merits of the scientific work, | propose to the scientific
jury to award the doctoral student Eng. Tsveta Todorova the educational and
scientific degree "Doctor" in the doctoral program "Ergonomics and Industrial
Design" in the professional field 5.13. "General Engineering".

06.04.2026

Reviewer: -
/ assoc. prof. Y. Doychinov, PhD /
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