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1. Tema 1 aKTyaJHOCT HA JHCEPTALHOHHHSA TPY]

TeMaTa Ha M3CJIEIBAHETO € M3K/IIOYMTETHO aKTyalHa M HaBpeMEHHA, ThH KaTo YCMEeUHO
00BBp3Ba CHBPEMEHHUTE EKOJIOTMYHU TMPEAN3BHKATENCTBA C WHAYCTPHATHWTE PEANHOCTH B
TEKCTUIHMA W 1eBHUsA cektop. [IpodaeMbT ¢ npexoja oT JMHEHHA KbM KPbhroBa HKOHOMMKA H
HAMaNABAHETO HA BBIICPOJHUS OTMEYATbK IMPH IPOU3BOJCTBOTO HA BMCOKOTEXHOIOTMYHH
CMNOPTHH apTHKYJIM € CEPUO3HO [PEAM3BUKATENCTBO MNpE] CbBPEMEHHMTE NPOH3BOJUTEIIH.
[TpuiIOKEHHETO HAa MAaTeMaTHYeCcKM, CTaTMCTMYECKH M WH)KEHEPHW METOAM 3a aHalu3 Ha
(dakTopHTe MOKAa3Ba CTPEMEK 3a MpHiaraHe Ha 3aabA00YEH M MHOBATHBEH Hay4eH MOAXOZ.
M3n013BaHUAT TEPMHUHOJIOMMYEH arapar € MpeLu3eH, a IOKTOPaHTBT JeMOHCTPHpA OTJIHYHH
O3HAHHUS B Hay4yHaTa 0bJacT.

2. O030p HA UHTHPAHATA JIHTEPATYpa

JlutepaTypHOTO NpOyYBaHe € CHCTeMaTH3UpaHo AeTaiinHo B [Tebpea riasa Ha Hay4YHHs TPY L
u ce Gasupa Ha BrieyaTssail 00eM ot 473 auTepaTypHH U3TOYHULK, OT KouTO 11 ca Ha KupuHuLa




M 462 Ha naTMHMLA. AHAIM3MpAaHW Ca MCTOPHYECKOTO Pa3BUTHE HAa CHNOPTHOTO O0OJEKIO,
CHbBPEMEHHHMTE COLMAIHM M TEXHOJIOTMYHH TEHJEHUMHM, KAKTO U YTBBPJICHHUTE MEX1yHapOJHH
€KO-CTaH/IapTH M peryiauuu. JIuteparypHuTe U3TOUHHLM OTPa3siBaT ChBPEMEHHHUTE CBETOBHH H
HALMOHAIIHM HAYYHH [OCTHXKeHMs B o0JlacTTa Ha YCTOWYMBMA JM3aliH M OpraHusaluiTa Ha
IIEBHOTO MPOM3BOACTRBO. HanpaBeHUAT KPUTHYEH Mperjie] € MOCIyKUJl KaTo COJIM/iHA HayuyHa
OCHOBA 3a TOYHOTO JeduHMpaHe Ha LieNITa W 3a1a4MTe Ha IMCepTaLuiTa.

3. CboTBeTCTBHE HA H36paHaTa METOAHKAa Ha H3cjeJBaHe ¢ nmocCTaBeHaTa HEI H
3aJavH

[TocraBeHara 1ea — aa ce u3cieapar (pakTopuTe, onpeaensuiy u300pa Ha TEXHOJIOMHYHH
METO/IM 32 YCTOWUMBO MPOU3BO/JCTBO HA CHOPTHO-(PYHKLUMOHAIHK O0NeKia — € 3aluTeHa ypes
aJeKBaTHa MHKeHepHa Mertogonorus. M30Opanusat or mokropant IleHkoBa MoOAXOA HaN'bJIHO
CHOTBETCTBA Ha peluaBaHus mpodsem. 3acaykaBa BUCOKA OLIEHKA MpUJIaraHeTo Ha MaTeMaTHKO-
CTaTHUCTHUECKH MHCTPYMEHTH KaTo aHanu3 Ha rnaBHuTe Komnonent (PCA) u kipcTepeH aHanus
32 OLGHKA HAa MOTPeOMTENICKMTE Harjacu M excrieprHute MHeHus. CTpyKTyparta Ha oOuiara
METOJMKAa € JIOTM4HO OOBBp3aHa M TO3BOJIABA [10JY4aBaHETO HA HAITBJIHO JIOCTOBEPHH
eKCriepUMeHTaIHH Pe3y/ITaTH.

4. IlpyHocH HA JHCEPTALIHOHHHS TPYA

[Ipuemam (popMyTHpaHUTE HAYYHO-TIPUIIOKHM W PUIOKHH NPHHOCH B IMCepTaLlMOHHATA
pa6oTa. Kato no-cbiiecTBeHH HayYHH HOBOCTH M MPAKTHYECKH MOJI3H MOraT 1a €€ OTKPOAT:

. Pa3paGoTBeHa € TEXHOJNOrHYHA JOKYMHETAllMs Ha BCEKMIHEBHO (YHKLMOHAIHO
00JIEKIIO — ,CIIOPTHO-(YHKLIMOHAIHH SIKETa*™,
. AHanu3¥paHo € TMpPHJIOKEHHETO Ha BUAOBETE , YCTOMUMBMTE MaTepuamu 3a

u3paboTBaHe Ha CHOPTHO-(YHKLUMOHAIHM fKETAa, XapakTepUCTUKUTE Ha Marepuaiure H
TEXHOJIOTMUTE M3M0JI3BaHU NPU BOJELIY CBETOBHM OpaHja.

. PaszpaboTBaHeTo Ha crieLuanu3upaHo ye® TNpUIIOKEHWE 3a MPOEKTHpaHe Ha
MOJ1yJIHM CIOPTHO-(GYHKIIMOHAIHY SKETa X aBTOMAaTU3MPAHO FeHepUPaHe Ha I'bJIHA TEXHOJIOTHYHA
JNOKYMEHTaLMA.

[TocTMrHATUTE TIPMHOCH KOPECTIOHAMPAT MPSAKO € LUEJIWTE Ha JUCepTalMiATa.

5. [Iy6aMKaHKU M UHTHPAHHSA HA NyOJAHKALMH [10 IHCEPTAIHOHHHA TPy
[To TemMaTra Ha AMCEPTALMOHHMS TPY/ ca MPEACTaBeHH 4 Hay4dHM MyONMKaLMH, HalHUCaHU

M3LIJI0 HA AHTIUICKU €3MK, B KOMTO JOKTOPAHTHT € NbpBHU aBTop. [TybinkaunoHHaTa akTHBHOCT
HaIlbJIHO YJA0BIETBOpsiBa M3uckBaHusaTa Ha 3PACPB:

. 1 craTus e ny6IMKyBaHa B IPECTHIKHO MEKAYHAPOHO u3sanue (Springer, Cham),
pedeprpato 1 MHIEKCUPAHO B CBETOBHOM3BECTHHU 0a3i aHHM C HayuHa uHpopmarus (Scopus).
. 3 craTHM ca oTrneyaraHy B HepedepupaHM CIIMCAHMS C HAYYHO peLeH3MpaHe

(ARTTE) 3a nepuona 2025-2026 r..
KM MOMEHTA Ha M3rOTBSAHE HA CTAHOBHUILETO HAMA NPEACTaBeHH JaHHHM 33 LIMTHPaHKA.

6. ABTOPCTBO Ha MO.Iy4YeHHTe pe3yITaTH




[lonyueHuTe B AMcepTalMsATa pe3yiTarH, MPEUIOKEHUTE MaTeMaTHYyeCKH aHajlu3H,
AJITOPUTMHUUYHK CTPYKTYPHU U COPTYEepHM pelleHus € JeKIapupaHo, ye ca M3LsII0 JIMYHO AeJ10 Ha
JOKTOpaHTa. HiMa JaHHU 3a 3a€MKH W/ MJ1arMaTcTBO, KOETO NOTBLPIKAAB4 aKaJieMHuHaTa €THKa
Ha aBTopa. Mar. uHxk. [leHKoBa npuTexaBa U3rpajJieHy yMeHHs 3a CaMOCTOATETHO MPOBEXKJaHE Ha
HAY4HO-TIPUIIOKHH U3CTIeIBaHUS.

7. ApTropedepart

[IpenctapenusaT apropedepar oOEKTHBHO OTpassiBa CTPYKTypaTa W ChAbPKAHUETO Ha
JIMCEPTALIMOHHUSL TPy, KOWTO ce CBLCTOM OT YBOJ, MET rIaBW, OOWIM M3BOJM, NMPUHOCH H
NpUIoKeHHs ¢ 061r 06em ot 263 crpanuuu. TpyasT cbabpxa 99 ¢purypu u 15 Tabanuu, 4UUTO
HoMepa B aBToped)epaTta HaITbIHO ChBMAJAT C TE3M B AMcepTauuaTa. B Hero u3uepnaresiHo ¥ TOYHO
ca U3J10)KEHH OCHOBHMTE M/1€H, EKCNIEPUMEHTAIHH METO/IH H MOJTYUEHH PE3yATaTH.

8. MHeHusl, NpenopbKH U 0eJ1eKKH 110 JUCEPTALHOHHHS TPYI

JlucepTallMOHHMAT TPYA € pa3padOTeH Ha BHCOKO HAY4YHO M MHIXKEHEPHO HHBO, KaTo
CBHILECTBEHH 3a0€eIeMKH 110 ChAbPIKaHUETO HAMaM. Mimam Oenexka OTHOCHO CTPYKTYPHUPAHETO Ha
TpyZia, KATO CUMTaM, 4Ye MeT [J1aB{ ca MHOTO U Te OuXa MO J1a ce 00€AMHAT B M0-MaIbK Opoii..
[IpenopbuBam Ha JOKTOpaHTa Ja MPOALIKM CbBMECTHaTa cH paboTa ¢ KOJEKTHBA 33 PEasHOTO
BHeJIpsiBaHe Ha yeO-0a3MpaHaTa cHCTEMa 3a IEeHepUpaHe Ha TEXHMYeCKa JOKYMEHTalus B
npakTvkata Ha Obarapckure WMBAIIKKM npeanpuaTus. Toea we ynecHu JAurdranHarta
TpaHchopMalus 1 Npexojia KbM YCTOHYHBY MOAYIHH KOHCTPYKLIMM B PEATTHOTO NMPOU3BOACTBO.

9. 3aka04yeHue

[IpencTaBeHUsT AMCEPTALMOHEH TPY/] OTrOBaps M3LANO Ha M3MCKBAHUATA Ha 3aKoHa 3a
pasBuTHE Ha aKajeMuuHus cbera B Penybnuka buirapus (3PACPD) u [1paBuintiika 3a HeroBotTo
npunokeHue. JIOKTOPaHTBT YCMEUHO € ChueTal TEOPETHYHH M3CNeJBaHUA C MpPaKTHYECKH
codTyepHH pa3paboTKH.

Bcuuko ToBa MM JaBa IThJHO OCHOBaHWE Ja MpeJioXKa Ha YBaXkaeMUTe 4JieHell Ha
HAYYHOTO JKYPH Ja NMPUCHAAT o0pasoBaTenHaTa U HayuHa cTeneH ,,JlokTop“ Ha mar. umx. Muma
Kpncresa [lenkosa B O6nacr Ha Buciie obpasopanue 5. ,,Texuuueckn Hayku®, [lpodecuonaiHo
nanpasienue 5.1. ,,MallnHHO HHXEHEPCTBO®, MO JJOKTOPCKa nporpama ,, TexHoIorks Ha LIeBHOTO
MPOU3BOACTBO.

Hara: 05.08.2026 r.
IMoanuc:
/(nou. n-p umk. Pas Acenoa CrosiHoBa)/
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OPINION

on a doctoral thesis for awarding the educational and scientific degree "Doctor" (PhD)

Field of Higher Education: 5. "Technical Sciences"

Professional Field: 5.1. "Mechanical Engineering"

Doctoral Program: "Technology of Garment Produciion"

Author of the Thesis: Mag. Eng. Mima Krasteva Penkova

Topic of the Thesis: "INVESTIGATION OF THE FACTORS
DETERMINING THE CHOICE OF
TECHNOLOGICAL METHODS FOR
SUSTAINABLE PRODUCTION OF SPORTS-
FUNCTIONAL APPAREL"

Research Supervisors: Assoc. Prof. Dr. Eng. Diana Raicheva Balabanova,
Assoc. Prof. Dr. Eng. Magdalena Tsvetanova Pavlova

Member of the Scientific Jury: Assoc. Prof. Dr. Eng. Raya Asenova Stoyanova
(South-West ~ University  "Neofit  Rilski"
Blagoevgrad)

Basis for the Opinion: Order No. 2131 / 25.06.2026 of the Rector of Trakia

University — Stara Zagora and a decision of the Faculty
Council of the Faculty of "Technics and Technologies"
— Yambol (Protocol No. 33 / 19.06.2026).

1. Topic and Relevance of the Thesis

The research topic is highly relevant and timely, successfully connecting contemporary
environmental challenges with the industrial realities of the textile and garment sector. The
transition from a linear to a circular economy and the reduction of the carbon footprint in the
production of high-tech sports apparel represent serious challenges for modern manufacturers. The
application of mathematical, statistical, and engineering methods for factor analysis demonstrates
a clear commitment to a thorough and innovative scientific approach. The terminological apparatus
used is precise, and the doctoral candidate demonstrates excellent knowledge in the scientific field.

2. Review of the Cited Literature

The literature review is systematically structured in Chapter One and is based on an impressive
volume of 473 literature sources, of which 11 are in Cyrillic and 462 are in Latin script. The
historical development of sportswear, modern social and technological trends, and established
international eco-standards and regulations are thoroughly analyzed. The cited sources accurately
reflect current global and national scientific achievements in sustainable design and garment
production management. This critical review serves as a solid scientific foundation for the precise
definition of the dissertation's goal and tasks.




3. Alignment of the Chosen Research Methodology with the Set Goal and Tasks

The set goal—to investigate the factors determining the choice of technological methods for the
sustainable production of sports-functional apparel—is backed by an appropriate and robust
engineering methodology. The approach chosen by doctoral candidate Penkova fully corresponds
to the problem being addressed. The application of mathematical-statistical tools, such as Principal
Component Analysis (PCA) and cluster analysis to assess user attitudes and expert opinions,
deserves high praise. The structure of the general methodology is logically linked, ensuring the
validity and reliability of the experimental results.

4. Contributions of the Thesis

I fully accept the formulated scientific-applied and practical contributions of the thesis. The
following can be highlighted as the most significant scientific innovations and practical benefits:

Development of comprehensive technological documentation for everyday functional apparel—
specifically "sports-functional jackets."

Analysis of various sustainable materials for sports-functional jackets, including material
characteristics and the technologies utilized by leading global brands.

Development of a specialized web application for designing modular sports-functional jackets and
the automated generation of complete technological documentation.

The achieved contributions correspond directly and precisely to the objectives of the thesis.

5. Publications and Citations

Four scientific publications written entirely in English, featuring the doctoral candidate as the first
author, have been presented. This publication activity fully satisfies the requirements of the Act on
Development of the Academic Staff in the Republic of Bulgaria (ADASRB):

One article is published in a prestigious international edition (Springer, Cham), which is peer-
reviewed and indexed in world-renowned scientific databases (Scopus).

Three articles were published in non-indexed journals with scientific peer-review (ARTTE) for the
period 2025-2026.

At the time of preparing this opinion, no citation data has been reported.

6. Authorship of the Obtained Results

The results obtained in the thesis, including the proposed mathematical analyses, algorithmic
structures, and software solutions, are declared to be entirely the personal work of the doctoral
candidate. There is no evidence of plagiarism or inappropriate borrowing, which confirms the
author's academic integrity. Mag. Eng. Penkova demonstrates well-established skills for
conducting independent scientific and applied research.

7. Author's Summary (Abstract)




The presented abstract objectively reflects the structure and content of the thesis, which comprises
an introduction, five chapters, general conclusions, contributions, and appendices, spanning a total
volume of 263 pages. The work includes 99 figures and 15 tables, the numbering of which in the
abstract fully corresponds to that in the main text. The core ideas, experimental methods, and
obtained results are comprehensively and accurately outlined.

8. Opinions, Recommendations, and Notes

The thesis is developed at a high scientific and engineering level, and I have no significant remarks
regarding its core content. My only critical note concerns the structural organization: five chapters
are somewhat excessive, and they could have been consolidated into a smaller number. I strongly
recommend that the doctoral candidate continue collaborating with the research team to implement
the web-based technical documentation system into the practice of Bulgarian garment enterprises.
This will facilitate digital transformation and the transition to sustainable modular structures in real
production.

9. Conclusion

The presented thesis fully complies with the statutory requirements of the Act on Development of
the Academic Staff in the Republic of Bulgaria (ADASRB) and the Regulations for its
implementation. The doctoral candidate has successfully combined theoretical research with
practical software development.

Therefore, I have every reason to confidently propose to the esteemed members of the Scientific
Jury to award the educational and scientific degree "Doctor" (PhD) to Mag. Eng. Mima Krasteva

Penkova in the Field of Higher Education 5. "Technical Sciences", Professional Field 5.1.
"Mechanical Engineering", under the doctoral program "Technology of Garment Production".

Date: 05.08.2026
Signature:

(Assoc. Prof. Dr. Eng. Raya Asenova Stoyanova)




