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OTHOCHO AaucepTauMoHeH TpyA 3a npugobusaHe Ha obpasoBaTenHa WM HayyHa CTeneH
«[lokTop» B obnact Ha Buclie obpasoBaHue 5. TexHU4eckn Hayku, NpohecuoHanHo HarnpaBneHue

5.1. MawwuHHO WHXeHepcTBO, AOKTOPCKa nporpama , TexXHomnorMa Ha WeBHOTO NPOM3BOACTBO"

ABTOp M Tema Ha AucepTauMoHHMA TpyAa: mar. uHx. Muma KpbeteBa lNMeHkoBa, pefoBeH
OOKTOpaHT KbM kategpa ,MawwuHHO wuHxeHepcTBo® Ha dakynTterT ,TexHWka W TexHonornu“ npu
Tpakuinckn yHuBepcuteT- Crtapa 3aropa. Temata Ha AucepTauvoHHust Tpya e ,M3cnegBaHe Ha
hakTopuTe, onpefensin u3bopa Ha TEXHOMOrMYHW METOAM 33 YCTOMYMBO MPOM3BOACTBO Ha

CMOPTHO-YHKUWOHANHK obnekna”“.

UneH Ha Hay4yHOTO Xypu: gou. A-p uHX. ans leoprueBa [onanuueBa, Tpakuiicku
yHuBepcuteT — Ctapa 3aropa, ®akynrteT , TexHuka n TexHornorumn®, obnact Ha sBuclle obpasoBaHue 5.

TexHu4yeckn Hayku, 5.1. MalMHHO MHXEHEePCTRO.

1. O6wo onucaHve Ha NnpegocTaBeHUTe MaTepuanm

[vcepTaumMoHHUAT Tpya Ha mar. nHk. Muma [MeHkoBa e B obem 0T 263 cTpaHuum,
CTPYKTYpupaHu B yBOA, Len W 3agayu, net rnaesu, obwwm wussoau, Gubnuorpadms n yetupu
npunoxeHus. QuceptauusaTta cbabpxa 99 cdourypm n 15 Tabnuum.

I'Ipe,a:lCTaBeere MaTepuann nanbiHABaT U3UCKBaAHWATA 3a AucepTaunoHeH Tpya.

2. Tema M aKTyanHocCT Ha u3cneaBaHusi npobnem

CnopTHO-hyHKUMOHanNH1Te obnekna ce HanaraT BCe noBeye cpeq notpeburtenute, Tbi KaTo
YAOBNETBOPABAT CNeUnpUHHNTE UM U3UCKBAHWS NO BPEME Ha CrOpT UNW Npy pasnuyHu 4eNHOCTW Ha
oTkpuTO. M3paboTBaHeTo Ha TakvBa 0obnekna nocTaBs BUCOKWM M3WCKBAHWS Mpen npou3BoavTenuTe
Mo OTHOLWUEHWE Ha Au3alH, TexHonorus u noabop Ha matepuanu. B cbloTOo Bpeme LWweBHUTE
NpeanpuaTUa ca M3npaBeHu Nped peauua npeav3BUKaTencTsa, CBbpP3aHM C YCTAHOBABaHETO Ha
YCTOWYMBM NPaKTUKM W OrpaHnM4aBaHETO Ha HEHY>XHOTO CBPbXMNPOM3BOACTBO. HenpekbcHaTto ce
TbPCAT HA4YMHW 32 OCUIypsiBaHe Ha BMCOKO Ka4YeCTBO Ha KpawHWA MPOAYKT W 3a ONTUMU3MpaHe Ha
NpPOV3BOACTBEHUTE MPOLECH.

B Tasn Bpb3ka YCbBbPLIEHCTBAHETO HA TEXHOMOMMYHWUTE MPOLIECU MPU NPOU3BOACTBOTO Ha
CNopTHO-byHKUMOHaNHKW obriekna ype3 npunaraHe Ha K4osW (hakTopy 3a YCTOWYMBOCT, KakKTO W
HamansABaHETO Ha EKONMOrMYHWSA OTneYaTbK OT MPOM3BOACTBOTO MM, € M3KIIYUTENTHO akTyanHa
3apava. Pabortata no temarta 61 goBena Ao pasBUTUE HA NOAXOAMTE 3a NPOEKTUPaHe Ha yCTOUYUBU

BUCOKOTEXHOINMOMMYHN dAKeTa W Ha TexXHONOrm4yHuTe npouecu 3a M3pa60TBaHeT0 M. I'Iopa,cm TE3N
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MNPUYKUHU CHUTaM, He ANCEPTALNOHHUAT Tpya € NOCBETEH Ha 3HAYMMKN N aKTyalriHM Hay4YHO-MPUNOXHU

npobnemu.

3. 0630p Ha uMTUpaHaTa nuTepaTypa

HokTtopaHTbT Mrma KpbecTeBa NeHkoBa e npoBena geTanusHo Npoy4YBaHe M aHanua Ha rofnsm
Bpon nuTepatypHM UM3TOMHMUM — obwo 473, BKMOYBAWM HAy4yHWM nNybrnvkaumu,  KHWUrM,
cneuvanuavpaHy CnvcaHusl, Katanosu, MoHorpamm M MHTEPHET CTpaHuuuW, OT kouTo 462 ca Ha
natuHuua, a ocTaHanuTe — Ha kupunuua. HanpaeeHo e 3agbnboyeHo m3cnegBaHe Ha BUAOBETE,
CBOWCTBATa, NpUHLUMNUTE, CTaHAAPTUTE U TEXHUYECKUTE U3NCKBAHUA NMPU Cb3gaBaHETO Ha CropTHO-
dhyHKUMOHanNHM obnekna. MNMpoyyeHn 1 aHanuampaHy ca KoHUEenuusita 3a yCTOMYMBOCT B LUMBALLKATa
NUHOYCTPURA, onpegdensiwute s (akTopW, KakTo WM TeXHOMOrMYHUTE WHOBaUWMW, AurutanHara
TpaHchopmauma 1 NPOU3BOACTBEHMTE CUCTEMMW, YPE3 KOMTO ce NocTura YCTONYMBO MPOM3BOACTBO.
N3cnegBaHM ca MOAYMHUAT Au3aiiH B 0BNeKnoTo, aCoOPTMMEHTBLT Ha CMOpPTHO-MYHKLMOHanHUTe
obnekna 1 BMOOBETE BUCOKOTEXHOMOIMYHM AKeTa W eneun, npeanaradHn ot 10 CBETOBHOM3BECTHM
ObpaHpoa 3a nepuwoga 2021-2025 rogumHa. AHanuM3bT Ha uHdOpMmaumsaTa e nocrnefoBaTtereH,
nauyepnaTteneH, rpadUyHO oHarneaeH M 3aBbpllBa C aprymeHTUpaHu ussoan. Beuyko ToBa nokasea
OTNNYHO MO3HABAHE Ha CbCTOSHMETO Ha npobnema W BUCOKA TeopeTUyHa MOAroTOBKA Ha

OOKTOpPaHTKaTa, KoeTo 1 No3Bonsiea aa q)opmynvlpa npaBuItHO UesiTa 1 3aga4vnTte B guceptaumoHHNA

TpyA.

4. Uen, 3apgauyn n meTogu Ha uscnegBaHe

Llenta Ha HacTOALWMAT AMCEPTAUMOHHUA Tpyd € Aa Ce aHanuaupat 1 npunoxaTt Ki4osu
hakTopy 3a YCTOWYMBOCT, 32 [a Ce YCbBbPLUIEHCTBAT TEXHOMOMMYHWTE MPOLECUM U Ce OCUrypu
eKOMOrM4yHo NPOMU3BOACTBO Ha CMOPTHO-(YHKLMOHANHO 0bnekso,.

OBeKT Ha wu3cneaBaHeTO ca TEeXHONOrMYyHUTe NpouecKH 3a MNPOM3BOACTBO Ha CMOPTHO-
thyHKumnoHanHo obnekno. MNpegmeT Ha nacnegBaHeTo ca (PaKTopuTe, OCUrypsBaLLM YCTOMYMBOCT Ha
06neKknoTo 1 NPON3BOACTBOTO MY.

3a nocrturaHe Ha NnocTaBeHuTe Lien U 3afa4Yn JOKTOPaHTbT M3MN0oN3Ba CbBPEMEHHU METOAM Ha
n3crnefBaHe v aHanua KaTo: NpoBeXxJaHe Ha WHTEpPBIOTa, aHKETHO NPOyYBaHe, KNbCTEPEH aHanva u
aHanuM3 Ha rnaBHUTE KOMMOHEHTW 3a NpoyYBaHe W aHanu3 Ha (akTopu, KOUTO ocurypsieart
YyCTOMYMBOCT Ha o06neknoto v dakropute, onpegenswn usbopa Ha TeXHOMOrMYeH MeToa 3a
YCTOWYMBO NMPOM3BOACTBO Ha 0bNekno; uicneaBaHe ¢ MeETOAUTE aHanus Ha rnaBHUTE KOMMOHEHTU W
aHanu3 Ha CbOTBETCTBMATA Ha B3AUMOBPBLIKUTE MEXAY OCHOBHWU XapakTepUCTUKW Ha CMOPTHOTO-
YHKUMOHANHOTO 06Nekno, Ha B3aMMOBPB3KUTE MEXAY BUAOBETE W3OMAaLMOHHWU MbIHEXW, KaKTo U

MeXxXay TeXHWN XapakKTepPUCTUKA.

5. MNpuHOCK Ha gucepTaLMOHHUA TPpyA
OT npencTtaBeHata pabortata morat fga ce aedwuHupaTt 6e3CnopHUM HayYHO-MPUIOKHA U

NPUNOXHW NMPUHOCK, ULUTUPaHK B Juceprtaumnara. I'IonyquMTe pe3yntatun u cpopmynmpaHMTe OCHOBHU




M3BOOM OT [OKTOpaHTa ca CBbp3aHW C Wu3crnedBaHe, aHanuMavpaHe W cuctemaTuampaHe Ha
B3aUMOBPBL3KUTE MEXIYy OCHOBHU XapakTePUCTUKWU HA CMOPTHOTO OBneKno, onpeaensy KOHKpeTHM
npasuna npu NpoOeKTUPaHeTO Ha YCTOWYMBM CMOPTHO-PYHKUMOHANHW sikeTa, Ha (yHKUMOHanHuTe
XapaKTePUCTUKM Ha W30NaUMOHHUTE NBLIAHEXW, KOMTO NpeaocTaBAT HyXHaTa WHdopmauusa 3a
nogbopa MM Mnpu MNpPOeKTUpaHe Ha CropTHO-PYHKUMOHANHUTE fIKeTa, YCTAHOBEHW ca KI4YOBU
hakTopu 3a YCTOMYMBOCT W THAXHATa onpegensiia pons npyu npoeKkTupaHe Ha TEeXHOMNOrMYyHUTe
npoLecu 3a yCTOWYMBO MPOW3BOACTBO HA BMCOKOTEXHOMOMMYHO CNOPTHO-(DYHKUMOHANHO obnekno,
NpearoxeH e HOB NOAXO0A 3a NPOEKTUPaHe Ha TEXHOMOMMYHUTE NPoLEeCcH M aBTOMaTUYHO reHeprpaHe
Ha TEXHOMNOrM4yHa AOKYMeHTauusa 3a u3paboTBaHe Ha BUCOKOTEXHOMOMMYHO CMOPTHO-(PYHKLMOHAMHO
obnekno, npegnoXeH e noaxod 3a uarpaxgaHe Ha Mogen Ha BWMCOKOTEXHOMOMMYHO CrOpTHO-
hyHKLUMOHanNHoO sike, paspaboTeHa e MeToauka 3a Cb3faBaHe Ha TexHu4eckata [OKyMeHTauusi 3a
n3paboTBaHeTo My, Ype3 WHTerpypaHe Ha npuHUMNa Ha MoAdynHoTo obnekrno, cb3gageHo e yeb
NPUNOXeHWe 3a MNpoeKTUpaHe Ha CNOoPTHO-YHKUMOHANHW fkeTa U aBTOMATWYHO reHepupaHe Ha
TEXHOMOrMYHa AOKYMEHTaLMs 3a MpPOUM3BOACTBO UM, MPUIOXKEHWMETO MpeaocTaBs Bb3MOXHOCT 3a
npoekTupaHe Ha noee4ve oT 320 MoAenHW BapuaHTa Ha CNOPTHO-(PYHKUMOHANHAU sKeTa, B pasfvuyHu
cunyetn, oT Tpu 6azoBM eneka, 4Ype3 CbBMECTABaHe Ha [eTanM W enemMeHTU C pasnuyHu
XapaKkTepucTUKW, 3a KOUTO e pa3paboTeHa TEXHONMOrMYHa SOKyMeHTauus u morat ga 6baat BHegpeHu

B MacOBOTO NpPon3BOACTBO Ha obnekno.

6. My6nukauum 1 UMTHMPaHUA Ha NyBnNuKauMm No AMcepTauMOHHNA TPYA

JoktopaHtbT Muma KpbcTeBa [leHkoBa € npegctaeuna  Yetvpu  nybnukauum no
avcepTauMoHHMA TPy, B KOMTO e Bodell aBTop. EQHa oT nybnukauwuTe € B usgaHue, pedepupaHo u
WHAeKCcUpaHo B Scopus, a ocTaHanute Tpu ca nybnukyeaHu B 6bNrapcko Hay4Ho CrucaHue ¢ Hay4Ho
peueH3upaHe. Beuyku nybnukauuy ca Ha aHrnuincku esuk. MNybnukauuute oTpasasaT CblecTseHa
4yacT OT AMcepTaunoHHUA TpyAa.

ABTOopecbepaTbT CbOTBETCTBA HA W3MCKBAHWATA, KaTo oOTpassBa CTpykKTyparta Ha

OncepTaunoHHUsA Tpya 1M nonyvyeHnTe pe3yntat OT NpoBeOEeHUTE U3cnenBaHns.

7. KpuTn4HM Benexkn n npenopbKu

KpI/ITVI\-IHM Denexku KbMm aAncepTauMoHHKMA Tpyd HAMaMm.

8. 3akntoueHune

[vcepTaunMoHHUAT Tpy4 nNpeacTaBnsiea 3aBbplleHa paspaboTka, KOATO OTrosaps Ha
nancksaHusita Ha 3PACPB wu Mpasunuuunte 3a PAC Ha Penybnuka Bbnrapuys n Ha Tpakuicku
yHuBepcuTeT. OT U3NOXEHUTE pesynTaTi U fokasaTencrea OT NPoBedeHOTO Hay4YHO u3cneasaHe ce
BMXOA, Ye 3aliMTaBaHUTe NPUHOCKM B AMCEPTAUMOHHMA Tpyd €a 3Ha4yvMW U ca OPUEHTUPaHWU KbM
TeopuAaTa U MpakTUKaTta Ha YCbBbLPLUEHCTBAHE HA TEXHOMOrMYHUTE Mpouecu 3a u3paboTBaHe Ha

CﬂOpTHO-beHKU,VIOHaJ'IHI/I AKeTa U NoOCTUraHe Ha yCTOIﬁHMBO npon3BOACTBO. Toea My gaBa OCHOBaHue
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Aa OUEHS MONOXUTENHO ANCEPTALUMOHHUA TPYA W Aa Npeanoxa ga ce npucbau Ha mar. uHx. Muma
KpbcTeBa NeHkoBa obpa3oBatenHa u Hay4Ha cteneH Jloktop” B npogyecuoHanHo HanpasneHue 5.1.

MaluMHHO MHXXEHEPCTBO, MO Hay4Ha crneumanHocT ,, TexHoMnorus Ha LWeBHOTO NPOM3BOACTBO".

Hata: 26.08.2026r. 3roTeBun CTaHOBULLETO:

/mou. o-p wHx. . Jonanynesa/
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STATEMENT P A

Regarding a PhD dissertation for the acquisition of the educational and scientific degree "Doctor"
(PhD) in the field of higher education 5. Technical Sciences, professional field 5.1. Mechanical

Engineering, doctoral program "Technology of Sewing Production".

Author and topic of the dissertation: M. MS. Eng. Mima Krasteva Penkova, full-time PhD student
at the Department of Mechanical Engineering, Faculty of Technics and Technologies, Trakia
University — Stara Zagora. The topic of the dissertation is "A Study of the Factors Determining the
Choice of Technological Methods for the Sustainable Production of Functional Sportswear*.

Member of the academic jury: Assoc. Prof. Galya Georgieva Dolapchieva, PhD, Eng., Trakia
University — Stara Zagora, Faculty of Technics and Technologies, field of higher education 5.

Technical Sciences, 5.1. Mechanical Engineering.

1. General Description of the Provided Materials

The doctoral dissertation of M. Eng. Mima Penkova consists of 263 pages, structured into an
introduction, aim and objectives, five chapters, general conclusions, a bibliography, and four
appendices. The dissertation contains 99 figures and 15 tables. The submitted materials fulfill all the

requirements for a doctoral dissertation.

2. Topic and Relevance of the Research Problem

Sports and functional clothing are becoming increasingly popular among consumers, as they
satisfy specific requirements during sports or various outdoor activities. The manufacture of such
clothing places high demands on producers regarding design, technology, and material selection. At
the same time, apparel manufacturers face a number of challenges related to establishing sustainable
practices and limiting unnecessary overproduction. Ways to ensure high quality of the final product
and to optimize production processes are constantly being sought.

In this regard, the improvement of technological processes in the production of sports and
functional clothing through the application of key sustainability factors, as well as the reduction of the
environmental footprint of their manufacturing, is an extremely relevant task. Work on this topic would
lead to the development of design approaches for sustainable high-tech jackets and the technological
processes for their manufacture. For these reasons, | consider the dissertation to be dedicated to

significant and topical scientific and applied problems.

3. Review of the Cited Literature
The PhD student Mima Krasteva Penkova has conducted a detailed study and analysis of a

large number of literature sources—a total of 473, including scientific publications, books, specialized
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journals, catalogs, monographs, and websites, 462 of which are in the Latin alphabet and the
remainder in Cyrillic. An in-depth study has been carried out on the types, properties, principles,
standards, and technical requirements involved in the creation of sports and functional clothing. The
concept of sustainability in the apparel industry, its determining factors, as well as the technological
innovations, digital transformation, and manufacturing systems through which sustainable production
is achieved, have been studied and analyzed. Modular design in clothing, the product assortment of
sports and functional apparel, and the types of high-tech jackets and vests offered by 10 world-
renowned brands for the period 2021-2025 were investigated. The analysis of the information is
sequential, comprehensive, graphically illustrated, and concludes with well-reasoned arguments. All
of this demonstrates an excellent command of the current state of the problem and high theoretical
preparation of the PhD student, enabling her to correctly formulate the aim and objectives of the

dissertation.

4. Aim, Objectives, and Research Methods

The aim of this dissertation is to analyze and apply key sustainability factors in order to
improve technological processes and ensure eco-friendly production of sports and functional clothing.

The objectives of the study are the technological processes for the production of sports and
functional clothing. The subject of the study is the factors ensuring the sustainability of clothing and its
manufacturing.

To achieve the set aim and objectives, the PhD student utilizes modern research and analysis
methods such as: conducting interviews and questionnaire surveys, cluster analysis and Principal
Component Analysis (PCA) to investigate and analyze factors ensuring clothing sustainability, as well
as factors determining the choice of technological methods for sustainable apparel manufacturing;
Principal Component Analysis and Correspondence Analysis to study the interrelationships between
the main characteristics of sports and functional clothing, the interrelationships between types of

insulation fills, and their specific properties.

5. Contributions of the Dissertation

From the submitted work, undeniable scientific-applied and applied contributions cited in the
dissertation can be defined. The results obtained and the main conclusions formulated by the PhD
student are related to: Analysis and Systematization of Characteristics: Investigating, analyzing, and
systematizing the interrelationships between the core characteristics of sportswear, which establishes
specific guidelines for designing sustainable sports and functional jackets, insulation Fills Evaluation:
Analyzing the functional characteristics of insulation fills to provide the necessary data for their
selection when designing sports and functional jackets, sustainability factors Identification:
Establishing key sustainability factors and demonstrating their decisive role in engineering
technological processes for the sustainable production of high-tech sports and functional clothing,
innovative process design: Proposing a new approach for designing technological processes and

automatically generating technical documentation for manufacturing high-tech sports and functional




clothing, Modular Modeling Approach: Proposing an approach to construct a model for a high-tech
sports and functional jacket, and developing a methodology to create its technical documentation by
integrating modular clothing principles, Web Application Development: Creating a dedicated web
application for designing sports and functional jackets and automatically generating manufacturing
technical documentation, Product Assortment Expansion: Enabling the design of over 320 model
variations of sports and functional jackets in various silhouettes, derived from three base vests, by
combining components and elements with distinct properties. Technical documentation has been

developed for all these variations, making them ready for implementation in mass apparel production.

6. Publications and Citations on the Dissertation Topic

The PhD student Mima Krasteva Penkova has submitted four publications based on the
dissertation, in all of which she is the leading author. One of the publications is in a journal refereed
and indexed in Scopus, while the other three are published in a peer-reviewed Bulgarian scientific
journal. All publications are in English. The publications reflect a substantial part of the dissertation
work.

The PhD Thesis Summary complies with the regulatory requirements, accurately reflecting the

structure of the dissertation and the results obtained from the conducted research.

7. Critical Remarks and Recommendations

| have no critical remarks regarding the dissertation.

8. Conclusion

The dissertation represents a fully completed research work that meets the requirements of
the Law on the Development of the Academic Staff in the Republic of Bulgaria, the Rules for its
implementation, and the internal Rules of Trakia University. The presented results and evidence from
the conducted scientific research demonstrate that the claimed contributions of the dissertation are
significant and oriented toward both the theory and practice of improving technological processes for
manufacturing sports and functional jackets, as well as achieving sustainable production.

This gives me every reason to give a positive evaluation of the dissertation and to propose that
M. Sc. Eng. Mima Krasteva Penkova be awarded the educational and scientific degree "Doctor"
(PhD) in the field of higher education 5. Technical Sciences, professional field 5.1. Mechanical

Engineering, doctoral program "Technology of Sewing Production”.

Date: 26th August 2026 Member of the jury:......cccooveriiiniiiniiece,
(Assoc. Prof. Dr. Eng. Galya Dolapchieva)




