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OT joit. a-p HHx. MiBan MapunoB Amymkes
YiieH Ha HAYYHO XKYPH, OTIpe/IeNieHo ¢hbe 3amoBe Ne 2131-25.06.2026
Ha Pexropa Ha Tpakuiicku yHuBepcuTer — Crapa 3aropa

OmHOCcHO: NUCCPTALMOHEH TPYA 3a TOJydYaBaHe Ha 06pasoBaTelHa W HAyYHA CTEIEH
»JlokTop”, O6mact wa BHcmeTo o00pa3zoBaHHe: 5. TexHHUECKH HayKH,
IIpodecronanto wnampasnenme: 5.1. MamMHHO HHXKEHEPCTBO, Hayuna
CHELUATHOCT: ,, [eXHONOTHS Ha MEBHOTO IIPOH3BOICTBO™

Aemop na ducepmayuonrus mpyd: mar. unz. Muma Kpseresa Ienkosa
Tema na Oucepmauuornnus mpyo: ,,Hiciedsane na Gaxkmopume, onpedenauiu uzdopa na
MEXHON02UNHI MeMOOU 3 YCHOUY G0 RPOUIE00CINEO HA CROPMIHO-(DYHKUHOHAHU 001eKna

1. AxryaaHocT Ha pa3spaloTBaHHs B AHCEPTAUMOHHHS TPy IPoGieM

IIpoGnemunte 3amawm, cepp3aHd ¢ (AKTOPUTE, OMPENENANIM H300pa HA TEXHOJOTHUHM
METO/IH 33 YCTOHYHBO IPOU3BO/ICTBO Ha 00JIeKIIa ca MHOTO akTyallHH B 0071aCTTa Ha TEKCTHIHOTO U
IIEBHOTO MPOU3BOATBO. ToBA € Taka, 3a10TO B YCIOBHATA HA HEMPEKHCHATO TPOMEHSIIIH CE MOJHH
TCHIWHIMH 34 ITPOM3BOJICTBO HA 00JIEK/IA, @ CHIINO ¥ Ha TeKCTHUIIHH MATEPUAITH, € HEOOXOIMMO J1a Ce
TBPCAT ONTUMAIIHA PCIICHMS 34 yAb/DKABAHE HA €KCIIJI0ATALlMOHHHS PECype Ha CHOTBETHHS BH
IIEBHH HM3JIEITHS.

OGexT Ha H3CIE/IBAHE B TIPEICTABEHMS MH AUCCPTALMOHEH TPYL ca (haKTOpHTe, OTIPENEIISIIIH
u300pa Ha TEXHOJNOTMYHH METOMHM 3a YCTOIYMBO NPOH3BOACTBO Ha CIIOPTHO-(DYHKIIMOHAIHI
obmexna. B Tasu BpB3Ka, CUMTaM, Ue H3BEICHWTE IET W 3aJaud B AHCEPTALMOHHWS TPy ca
aKTyallHH 338 CBBPEMEHHOTO LIEBHO TTPOH3BOJICTBO.

2. CreneH Ha MO3HABAHE HA CHCTOSIHHETO HA PO0JIEMA H TBOPYECKA HHTEPIPeTALHS]
HA JIHTEPaTyPHHUSI MaTepHaJ

Ilpu paboTata 10 NHCEPTAUMOHHHS TPYH ca MPOYYEHH H aHaau3upaHu 473 3armaBus, OT
KOuTO 11 ca Ha kupuiHna u 462 HA TATHHHULA.

B pesynrar wa obcroifmus aHamim3 Ha (DYyHKUMOHATHMTE ¥ CHOPTHO-(YHKIHOHATHHTE
00JleKIia, Ha MPHHLMIIMTE 3a TAXHOTO IPOM3BOJACTBO M TEXHHTE CBOICTBA, Ha (axTopuTe 3a
YCTOHYHMBOCT, KaKTO M HA CBHIUIECTBYBAIMTE H3CICABAHHS B KOHKpETHaTa mpobieMHa 06acT,
TPCIH3HO Ca M3BEACHH LCIITA U 33/IaUMTe HA AUCEPTAIIHOHHHS TPY/I.

BEB Bpb3Ka ¢ H3I0XKEHOTO, CUATAM, Ye JOKTOPAHTKATA [I03HABA MHOTO I06pe CHCTOSHUETO HA
npobiiema H YCIeIH O € ChyMsila a HHTEPIPETHPA JTATEPATyYPHHIs MATCPHAIL.

3. O0mo onucaHne HA AUCEPTANHOHHUSI TP

IpencTaBeHnsT MU TUCEPTAMOHEH TPYI CHIBPXKA YBOJ M MET OCHOBHM TJIABH, OTPa3sBALLA
[SUIOCTHATA KOHIENIHS Ha aBTOPOBUS ITOAXOA KBM aKTyalHaTa MpOOJEMATHKA B HETOBOTO
u3clieBaHe.

Pesyirratute oT poBeneRnTe H3CIEIBAHNS 1 AHAIH3H ca 000OIIEHH B YETHPH IIPHIOKEHHS 1
ca oHarnesieHu B 99 durypu u 15 Tabnumm.

GopmyEpaHn ca U3BOIHM M 3HATHMH IPHHOCH Ha UCEPTAIIHOHHHS TPYLL.

B jmcepraunoHHus Tpyn ca M3C/e[BAHH BaXKHH 3a TEOPHATA M NPAKTHKATA BBIIPOCH B
00JlacTTa Ha TEXHOJIOTHSTA Ha MLIEBHOTO MPOM3BOJACTBO H IIO-CICHMAIHO B 06NacTTa Ha
YCTOHYIHBOTO TIPOM3BOACTBO Ha CHOPTHO-(DYHKIHOHANHKM obiexita. PaGoTata mo JmcepTanmusta
MoKa3Ba, ye Mar. K. Muma IlenkoBa ymee na ananmusupa, 06006MmaBa H H3BEKIA KIFOUOBHUTE
mpodyieMH B 00JaCTTa HA ChBPEMEHHHTE LICBHH TEXHOJNOTHH. Ts YCNENTHO pelaBa [OCTABEHHTE
HHJKCHCPHH  38J1a4M, KaTO YCTAaHOBSBA peAWla KIIOYOBH (AaKTOPH 38 YCTOWYMBOCT MPH
NPOCKTHPaHe Ha TEXHOJOIMYHHM TIIPOLECH, TMpeajara HOB IOAXOX 3a TPOCKTHPAHE Ha
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TEXHOIIOTHYHUTE NIPOLECH, pa3paboTsa CIENHATN3HPaH IMIHTACH HHCTPYMEHT 3a Ch3jaBaHe Ha
TCXHOJIOTHYHA TOKyMeHTauuss u 1p. IlsoctHata paGota e HayuHo 00OCHOBaHAa upes
OCHIIECTBABAHETO HA MHOXKECTBO €KCTIEPUMEHTAIHH M3CIIe/IBAHNS W aHATH3H,

4. CroTBeTcTBHE HA H30PAHATA METONMKA HA H3CAEIBAHE C MIOCTABEHATA mes v 3aJ1a4u
HA UCePTALHOHHHS TPYX
3a mocTuraHe HeNTa HA JUCEPTAIHOHHUS TPYA TpPH TEOPETHYHOTO W EKCIIEPUMEHTATHO
H3CJIe/[BAHE TIPABHUITHO ca MOAOPaHH CJIEHHTE TTOIXO/TH:
- IPOYYBaHE M QHAIM3 Ha ()YHKIHOHATIHH H CIIOPTHO-(YHKIIMOHATHHTE 00JeK/a, CBOHCTRATA
Ha CIOPTHO-(QYHKIMOHATHOTO 00MeKno, (akTopHTe, OCHUT'YpsIBAIlH  YCTOHYHMBOCT Ha
NPOJYKTa, (hAKTOPUTE, ONpeielsiid u300pa Ha TEXHOJIOTHYEH METOH 3a YCTOHYIHBO
TIPOU3BOJICTRO;
- KIBCTEPCH ~ aHalM3 M AaHalW3 Ha TIJIaBHATC KOMIIOHEHTH IIPH W3CICIBaHE Ha
MOTPeOHUTEICKOTO MHEHHE Ha CIIEHAIHCTHTE;
- aHAJIM3 Ha CHROTBETCTBHATA MPH H3CIIC/IBAHE HA B3aHMOBPB3KHTE MEKIY XapAKTCPHCTHKHTE
Ha CIIOPTHO-(YHKIHOHATHUTE SIKETA.
Cunram, 4e B IMCEPTALHOHHUS TPY/ HeTechoOpasHO ca H3M0I3BAHH MaTeMaTHICCKH METOIH
34 aHalM3 ¥ OLCHKA, KOCTO IOBHIIABA HAy4HATAa 3HAYMMOCT HA BCSKO HAYYHO M3CIIEIOBATENICKO
ThpCEHE.
BBB Bpb3Ka ¢ H3T0XKEHOTO, MOJKe 1a ce 06061, Je u30paHaTa METOIMKA Ha M3CIIEIBaHE B
JMCEPTAlHOHHHS TPY HAITBIIHO CHOTBETCTBA HA IIOCTABEHATA T[T M 3a[AUH.

5. IlpuHoCcH HA QHCEPTANMOHHUS TPYA

B pesynrar Ha oChINECTBEHHTE H3CIE/BAHNS M AHATH3N, JOKTOPAHTKATA € M3BENA YeTHPH
HAayuHO-NPHJIOKHH ¥ TET TPHIOXKHH mnpuHoca. [lpuemam (OpMYJIHPOBKHTE Ha HayqHO-
TPHIIOAKHNATE U IPUIOKHUTE IIPUHOCH B JIHCEPTALHOHHHUS TPYI.

OCHOBHHTE HayJHO-TIPUIIOKHH TIPHHOCH Ca;

- YCTaHOBEHH ca KIIOYOBH (DAKTOPH 3a YCTOHYMBOCT M TAXHATA OIpEeNeNnsima pojsl pH
IIPOCKTHPAHE HA TEXHOJOTHYHHTE TIPOIECH 3a YCTOHYMBO TIPOM3BOJCTBO Ha
BHCOKOTEXHOJIOTHYHO CIIOPTHO-()YHKIIHOHAIHO 00JIEKIIO;

- llony4enn ca HOBY 3HAHMsI, OTHOCHO B3aMMOBPE3KHTE MEKIY OCHOBHHU XapaKTepUCTHKH Ha
CTIOPTHOTO OOJIEKIIO, KOMTO ONpENENAT KOHKPETHH NpaBHIa MpH MPOSKTHPAHETO HA
YCTOHYHBH CIIOPTHO-(QYHKI[HOHAIHHY SIKETA;

- IIpefutoxen € HOB MOJXOM 3a IPOCKTHPAHE HA TEXHOJOTMYHHTE TIPOLIECH H TeHepUpaHe Ha
TCXHOJIOTHHA JIOKYMEHTalMsl 3a H3pabOTBaHE Ha BHCOKOTEXHOJIOIMYHO CIIOPTHO-
GyHKIHOHAHO 06JIEKITO.

IlocThraaTy ca ¥ 3HAYUMH TIPUIIOKHH TPHHOCH.
Karo msino, npurocute ca feMHHpaHH NMPEUH3HO OT aBTOPA H OTPA3SBaT [OCTHTHATHTE OT
HEr0 HAyYHO-NPUJIOKHH U MIPUIIOKHH PE3yIITaTH,

6. Ilpenenka Ha MyOIMKANMHATE 110 MCEPTAMOHHUSI TPY/ 1 TIPHHOCHTE KATO JHYHO
JeJ10

IlpesicraBern ca yeTupn MyOIHKAMH 110 AUCEPTAMOHHHS TPYL. Jl06pO BIeUaTIcHHE IIpaBH,
UC M Ha YCTHPHUTE CTaTWHM IIbPBH aBTOP ¢ JOKTOpaHTKaTa, KaTo eIHa OT TsAX € MyOIuMKyBaHA B
M3/IaHHe, BUIMMO B Oa3ara JaHHH Ha Scopus.

B pesynrar ma 3amen0oueHus aHanMs, CUMTAM, Y€ BCHYKM OCHOBHH MOMGHTH OT
TCOPETHHHATA HacT Ha TUCEPTAMOHHUS TPy, 0OpaboTKaTa H aHaIM3a Ha MOJTyYeHHTE Pe3yNTaTH,
KaKTO ¥ 0000IIEHNATE NPHHOCH Ca JITYHO JeJI0 Ha aBTopa, (OPMYIHPAHH IO BEMIOTO PBKOBOJICTBO
Ha HYYHHUTE PHKOBOITUTEIIHN,

IlybnmkaiuuTe OTpa3sBaT OCHOBHHMTE TEOPETHUHH IIOCTAHOBKH, [IPHHOCHTE M TOJYyUYCHUTE
PE3YyJITaTH B AUCCPTAMOHHMS TPy, KaTo 1s110, cunTaM, Ye OCHOBHHTE YACTH HA JIMCEPTAIIHOHHHS
TPYX ca myOIIMKYBaHH ¥ TOH € CTaHal IOCTOSHHE Ha HAYYHATA OGIIHOCT y Hac ¥ B 9yKOHHa.




7. AsTopedepar

ABTOpe(epaThT € O(pOPMEH ChHINIACHO W3HCKBAHWATA 34 HM3TOTBSHE Ha OBITapcKH u
anrymickn e3uk. To# oTpassBa MHOro 10Gpe aKTyalTHOCTTA Ha M3CIEBAHETO, npeaMera U obexTa
Ha M3CIIC/IBAHETO, KAKTO M LEIHTE H 3aJaYuTe HA JHCCPTALHOHHMS TPYJ, a CBINO W OCHOBHHTE
TIOJy9€HH PEe3YNITAaTH, H (POPMYITHPAHHTE IPHHOCH.

8. Ilpomycku, MHEHHSI, IPENOPHLKH H KPHTHIHH 0eJIe/KKH

Karo 1o, HsamaMm 3a0esteskku, KOUTO Ta OMaTOBaKABAT TOCTHIHATHTE pE3yITaTH U IPHHOCH
B INCEPTAIIHOHHUS TPYI.

IIperiopruBaM Ha JOKTOpAHTKaTa 1a TPOXBIDKH CBOMTE H3CIICIBAHHS B IpobIeMHHTE
obnacTy Ha mucepTarmaTa. CuuTam, Ye e 6bIe M0JIe3HO, eIHA BaKHA I 3HAYHMA TeMa, CBbp3aHa ¢
M3CJICABAHETO HA TCXHOJOTHYIHHTE METOXH 3a YCTOHYHBO NPOHM3BOACTBO HA PAa3IMYHH BHIOBE
obrrekiia 1a 6p/1€ OCHOBA 3a Pa3paboTBAHETO HA YICOHO-METOIMIHO TTOCOBHE.

3ax/0ueHHe

B pesynrar Ha HampaBeHHs 0OGCTOCH aHAIHM3, MOXE /1a Ce 06001M, Ye TOKTOpaHTKaTa MMa
H3IPafiCHH YMEHHS la aHaIH3Kupa 1 00001maBa, a oCTaBs Ha HAy4Ha OCHOBA BAXKHH HH)KEHEPHH
3a/ladd M 1a HaMHpa PCAllHK PENICHHSI B OTTOBOP HA KOHKPETHH TEXHOJOTHYHM mpobiemu. Karo
IO, MTHCEPTALHOHHMSAT TPYN OTIOBApPSl HA M3HCBAHMATA Ha 3aKOHA 3a Pa3sBHUTHE HA AKaEeMHUHHS
cbeTaB B PerryGmika Beorapust u [IpaBnimiika 3a HerOBOTO NpHITarase, KakTo u Ha IIpaBunuuka 3a
Pa3BUTHE Ha akaIeMHYHHs CbCTaB B Tpakumiicku yrumBepcuter — Crapa 3aropa. Cumrtam ue
AOKTOpaHTKATd € IOCTHIHANA HENMTE Ha OOy4eHHeTo B 0Opa3oBaTeNHATA W HAYYHA CTEICH
»dOKTOP” M € H3MBJIHHIA HOPMATHBHHUTE W3MCKBAHHUS 32 npunobusane Ha OHC ,,nokTop® B
npodecHoHaNHO Hampasnerne 5.1. MammnHO HHkeHeperso. ToBa MH 1aBa OCHOBAHUE Ja J1aM
MOJIOKATEIIHA OLICHKA Ha TUCEPTALMOHHIS TPy Ha Tema ,,M3cnensane Ha daxropute, onpeessm
1300pa Ha TEXHONOTHYHH METOMH 3a YCTONYHBO IPOU3BOJICTBO HA CIOPTHO-()YHKIIHOHAIHH
obnexna” M Ha WANOCTHATAa paboTa Ha JIOKTOPAaHTKATAa M Ja npejuioxka Ha yBakaemoTo Hayuno
KypH N1a IpHChAM Ha Mar. miK. Muma Kpberesa TlenxoBa o0pasopaTenHara u HayuHa CTENCH
»JIOKTOP” 110 HAaYYHa CIENHATHOCT ,, TeXHOIOTHs Ha MEBHOTO MPOH3BOACTEO” OT podecHoHaTHO
HalpaBeHHe 5.1. MammMHHO MH)KEHEPCTBO B 0OGJACT HA BHCIIETO obpaszoBarne 5. TexHHUecKH
HAYKH.

Hara: 25.08.26 . M3roTBHI CTAHOBHUIIETO:
/mout. 1-p mrK. MBan Mapunos AMypKes/
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by Assoc. Prof. Eng. Ivan Marinov Amudjev, PhD
Member of the Scientific Jury appointed by Order No. 2131-25.06.2026
of the Rector of Trakia University — Stara Zagora

Regarding: Dissertation thesis submitted for the acquisition of the educational and
scientific degree “Doctor”, Field of higher education: 5. Technical, Sciences
Professional field: 5.1. Mechanical Engineering, Scientific
specialty: “Technology of Garment Manufacturing”

Author of the dissertation: Eng. Mima Krasteva Penkova, MSc
Title of the dissertation: “Investigation of the Factors Determining the Selection of
Technological Methods for Sustainable Production of Sports and Functional Apparel”

1. Relevance of the Problem Addressed in the Dissertation

The problems related to the factors determining the selection of technological methods for
the sustainable production of apparel are highly relevant to the textile and garment manufacturing
industry. This is due to the continuously changing fashion trends and the ongoing development of
textile materials, which create a need to identify optimal solutions for extending the service life of
garments.

The subject of research in the presented dissertation is the factors determining the selection
of technological methods for the sustainable production of sports and functional apparel. In this
regard, I consider the aim and objectives formulated in the dissertation to be highly relevant to
contemporary garment manufacturing.

2. Knowledge of the State of the Problem and Creative Interpretation of the Literature

In the course of developing the dissertation, 473 references were reviewed and analyzed, of
which 11 are in Cyrillic and 462 in Latin script.

As a result of the comprehensive analysis of functional and sports-functional apparel, the
principles of their production and their properties, sustainability factors, as well as existing research
in the specific problem area, the aim and objectives of the dissertation have been precisely
formulated.

In view of the above, I consider that the doctoral candidate has an excellent knowledge of
the state of the problem and has successfully interpreted the relevant scientific literature.

3. General Description of the Dissertation

The presented dissertation consists of an introduction and five main chapters reflecting the
overall concept of the author's approach to the current research problem.

The results of the conducted studies and analyses are summarized in four appendices and
illustrated with 99 figures and 15 tables.

Conclusions and significant contributions of the dissertation have been formulated.

The dissertation addresses important theoretical and practical issues in the field of garment

manufacturing technology, and more specifically, sustainable production of sports and functional
apparel. The work demonstrates that Eng. Mima Penkova is capable of analyzing, synthesizing and
identifying key problems in the field of contemporary garment technologies.
She successfully addresses the engineering tasks formulated in the dissertation by identifying a
number of key sustainability factors in the design of technological processes, proposing a new
approach to technological process design, developing a specialized digital tool for generating
technological documentation, and more. The overall research is scientifically substantiated through
numerous experimental studies and analyses.




4. Correspondence of the Research Methodology with the Aim and Objectives of the
Dissertation

In order to achieve the aim of the dissertation, the following approaches have been

appropriately selected for the theoretical and experimental research:

- study and analysis of functional and sports-functional apparel, the properties of sports-
functional apparel, the factors ensuring product sustainability, and the factors determining
the selection of technological methods for sustainable production;

- cluster analysis and principal component analysis in the study of the opinions of
specialists;

- correspondence analysis to investigate the relationships between the characteristics of
sports-functional jackets.

I consider the application of mathematical methods for analysis and evaluation in the

dissertation to be appropriate, as it enhances the scientific significance of the research.

In view of the above, it may be concluded that the research methodology selected for the

dissertation fully corresponds to its stated aim and objectives.

3. Contributions of the Dissertation

As a result of the studies and analyses conducted, the doctoral candidate has formulated four
scientific-applied contributions and five applied contributions. [ accept the formulations of the
scientific-applied and applied contributions presented in the dissertation.
The main scientific-applied contributions are:

- Key sustainability factors and their determining role in the design of technological
processes for the sustainable production of high-tech sports-functional apparel have been
identified;

- New knowledge has been obtained regarding the relationships between the main
characteristics of sports apparel, which define specific rules for the design of sustainable
sports-functional jackets;

- A new approach has been proposed for the design of technological processes and the
generation of technological documentation for the manufacture of high-tech sports-
functional apparel.

Significant applied contributions have also been achieved.
Overall, the contributions have been precisely defined by the author and accurately reflect
the scientific-applied and applied results achieved in the dissertation.

6. Assessment of the Publications Related to the Dissertation and the Contributions as
the Author's Own Work

Four publications related to the dissertation have been presented. It is particularly
noteworthy that the doctoral candidate is the first author of all four papers, with one of them
published in a journal indexed in the Scopus database.

Based on my thorough analysis, I consider that all major aspects of the theoretical part of the
dissertation, the processing and analysis of the obtained results, as well as the formulated
contributions, represent the author's own work, developed under the expert guidance of her
academic supervisors.

The publications reflect the main theoretical concepts, contributions and results presented in
the dissertation. Overall, I consider that the essential parts of the dissertation have been published
and made available to the scientific community both in Bulgaria and abroad.

7. Abstract
The dissertation abstract has been prepared in accordance with the requirements and is
presented in both Bulgarian and English. It provides a very good reflection of the relevance of the
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research, its subject and object, as well as the aims and objectives of the dissertation, the main
results obtained and the formulated contributions.

8. Omissions, Opinions, Recommendations and Critical Remarks

Overall, I have no comments that would diminish the significance of the results and
contributions achieved in the dissertation.

I recommend that the doctoral candidate continue her research in the problem areas
addressed in the dissertation. I believe that an important and significant topic related to the study of
technological methods for the sustainable production of different types of apparel could serve as the
basis for the development of a teaching and methodological guide.

Conclusion

As a result of the comprehensive analysis, it may be concluded that the doctoral candidate
has developed strong skills in analyzing and synthesizing information, formulating important
engineering problems on a scientific basis, and finding practical solutions to specific technological
challenges. Overall, the dissertation meets the requirements of the Law on the Development of the
Academic Staff in the Republic of Bulgaria, its implementing regulations, as well as the
Regulations for the Development of the Academic Staff at Trakia University — Stara Zagora. I
consider that the doctoral candidate has achieved the objectives of the doctoral education
programme and has fulfilled the regulatory requirements for obtaining the educational and scientific
degree “Doctor” in Professional Field 5.1. Mechanical Engineering.
Therefore, I give a positive assessment of the dissertation entitled: “Investigation of the Factors
Determining the Selection of Technological Methods for Sustainable Production of Sports and
Functional Apparel” and of the overall work of the doctoral candidate, and I recommend that the
esteemed Scientific Jury award Eng. Mima Krasteva Penkova, MSc, the educational and scientific
degree “Doctor” in the scientific specialty “Technology of Garment Manufacturing”, Professional
Field 5.1. Mechanical Engineering, Field of Higher Education 5. Technical Sciences.

Date: 25 August 2026
Prepared by:
/Assoc. Prof. Eng. Ivan Marinov Amudjev, PhD/




