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ot npod. A-p uHxX. 3naTuHka MBaHoBa KasznayeBa o
Ha AMCepTauMOHHUA TPyA Ha Mar. MHX. Muma KpbcteBa MeHkoBa
Ha Tema “U3CJNIEOBAHE HA ®AKTOPUTE, ONMPEOENALLNA
TEXHONOMMYHUTE METOOWU 3A NMPOU3BOCTBO HA YCTOUYUBU
CMNOPTHO-®YHKLUMOHAJTHU OBJEKJSIA”
3a npuaobuBaHe Ha obpa3oBaTenHaTa U Hay4yHa cTeneH ,,40KTOp“ B o6nacTt Ha
BUcLeTO obpa3oBaHue 5. TexHUYECKM HayKu, NpodecUoOHaNHO HanpaBreHue
5.1 MaWwMHHO MHXeHEepPCTBO, AOKTOPCKAa nporpama ,, TeXHONorusi Ha WeBHOTO

npou3BoACTBO

Mar. umx. Muma Kpbctesa NeHkoBa peanuaupa obyyeHue 3a npuaobusaHe Ha OHC
,AOKTOp“ B pegoBHa hopMa KbM KaTegpa ,MalmHHO uHXeHepcTBO” Ha PakynteT
» | eXHUKa 1 TexHonorum* — Ambon, Tpakuincku yHUBEPCUTET.

W3cnegsaHusita no gucepTauuoHHUA TPYA Ca M3BbPLUEHM OCHOBHO B KaTtedpa

,MaLUnHHO UHXeHepcTBO" BbB PakynTeT ,TexHuka u TexHonorun” — Amdon.
1. lNpeactaBeHu MaTepuanm

MonyyeHn wmaTepuanu: gucepTauus, aBTopedepaT, AOKYMEHTM W KOMus Ha
nybnukauyuute. lNpeacrtaBeHUTe MaTepuany OTroBapsiT Ha WM3UCKBAHUSITa U ca B
CbOTBETCTBME CbC 3akoHa 3a BuUclle obpasoBaHue, 3akoHa 3a Pa3BUTUETO Ha
akageMuyHusa cbetaB B Penybnuka Bbnrapus, MNpasunHuka 3a npunaraHe Ha 3akoHa
3a pasBUTUETO Ha aKadeMuyHusi cbeTaB B Penybnuka Bbnrapus, v MNpaBunHuka 3a

pa3BUTUE HA aKaeMUYHUA CbCTaB Ha TpaKWUiCK1 YHUBEPCUTET.
2. O6uwo onucaHue Ha AUcepTaLUOHHUA TpYA

[IncepTaUMoHHUST Tpya CbAbpXa yBo4, S rnasu, oOWM W3BOAM, NMPUHOCU U
ny6nukauum v 4 npunoxerus. Toii e c ob6em 263 cTpaHuLm, B KOUTO ca BKNoYeHu 97
curypu 1 15 Tabnuuun. M3nonasanu ca 473 nutepatypHu nstodHuum. OT 1ax, 11 ca Ha

Kupunuua u 462 Ha natuHuua.



maBa 1. JlutepaTtypeH o0630p: AHanusvMpaHo € pa3BUTMETO Ha BWOOBETE
hYHKLMOHANHOTO OONEKNo, OCHOBHMTE MPWHUMNM W CBOWCTBA Ha CMOPTHO-
byHKUMOHanHu obnekna. Mpoy4yeHn ca cTaHaapTUTE U TEXHUYECKUTE U3NCKBaHWSA 32
NPOV3BOACTBO Ha To3W BuA obnekno. PeanusnpaHo e u3cneaBaHe Ha TeHOeHUuUTe B
pa3BUTMETO Ha aCOPTUMEHTA Ha COPTHO-hYHKLIMOHANHUTE obnekna 1 NnpoayKToBOTO
pasHoobpasue Ha sikeTa u eneun B nepuopa ot 2021 r. go 2025 r., kaTo e onncaH
MeTo4a Ha u3cnedBaHe 1 e HanpaBeH aHanus Ha pesyntatute. Ha 6asa n3BbpLIeHNs
aHanu3 ca HanpaBeHu wu3Bogu. PopmynupaHn ca uUenTa U 3ajaduTe Ha
AVCEPTaLMOHHNS TPYA.

Maea 2. WacneasaHe Ha cpakTopuTe, (hopMupalum YCTOWUMBOCT Ha
NpoU3BOACTBOTO Ha obnekna: MacneasaHu ca haktopute hopmmpalLiy 06neknoTo
KaTo yCTOWYMBO M (hakTopuTe, onpepenswm u3bopa Ha TExHONOrU4eH MeTon 3a
NPOV3BOACTBO Ha CMOPTHO-(bYHKUMOHaNHO obnekno. 3a uenta ca npoBeAeHu
MHTEPBIOTA CbC CMeuuanucT U € HanpaBeHO AaHKETHO-eKCNepTHO Mpoy4YBaHe.
Pa3paboTeH e KpaTbK CMUCHK C KNoYoBW chakTopu. AHanusnpaHu ca pesynrtatuTe ot
NPOBEAEHNTE EKCNIEPUMEHTN.

MnaBa 3. MU3cneaBaHe Ha hakTopuTe, (hopMMpalLy YCTOWYMBOCT Ha NPoAyKTa U
TeXHONMOrMYHUTE MpoLecHu TMNpU MPOU3BOACTBO Ha YCTOWYMBU CMOPTHO
tbyHKUMOHANHN siKeTa: AHanM3vpaHu ca NPUNOXeHWATa Ha Te3u akTopn B
MPOV3BOACTBOTO Ha CMOPTHO-DYHKUMOHaNHW siketa. MscnenBaH e npoAyKToBWA
acOPTUMEHT OT sKeTa/eneum W nNPOAYKTOBUTE WM XapakKTEePUCTUKKM, [OKOIKO
npunaraHuTe MPOM3BOLCTBEHM MNPAKTWKM CbLOTBETCTBAT Ha WAEHTUbMLMpaHWUTe
dhakTopyu Ha yCTOWYMBOCT. AHanu3vpaHu ca pesyntatute OT u3cnegBaHeTo Ha
B3aMMOBPb3KUTE MEXOY XapakTePUCTUKUTE Ha AkeTaTa, yCTAHOBEHM ca 3aBMCUMOCTY
MeXOy eneMeHTUTe, KOUTO HanaraTt pasfuyeH, HOB MOAXOA Npu NpOeKTMpaHe Ha
BMCOKOTEXHONMOTUYHY CMOPTHO-(DYHKUMOHANHN skeTa. [poyyeHn 1 aHanusvpaHu ca
YCTOWYMBUTE MaTepuanu W NpakTUKLA W3NON3BaHW B NPOU3BOACTBOTO HA CMOPTHO-
dyHKUMOHanNHK obnekna npes uscneasaHusa Nepuoa.

MnaBa 4. PazpaboTBaHe Ha yCTOWYUB MeTOp 3a NPOoeKTMpaHe U opraHusauus Ha
TeXHOMOrMYHUTEe npouecu 3a YCTOMYMBO NPOU3IBOACTBOTO HaA CMNOPTHO-
dbyHKUMOHaNHM sKeTa: [lpeanoXxeH e HOB MOAXOo4 3a MNPOEKTUpaHe Ha
TEXHOMOIVYHUTE MpoLecK, KaTto € paspaboTeHa MeToAMKa 3a Cb3faBaHe Ha
TEXHOMOrMYHa OOKYMEHTAlUS 32 YCTONYMBO NPOU3BOACTBO Ha BMCOKOTEXHONOMMYHO

cnopTHo-cbyHKUMOHanHO obnekno. Ha ©asa cb3gageHata MeToduka 3a



paspaboTBaHe Ha TexXHUYecKa [OKYMEHTauus 3a MNPOU3BOACTBO Ha YCTONYMBO
obrekno e paspaboTeH OWrMTaneH MHCTPYMEHT, KOWTO oTpasssa crieuudukata Ha
nepcoHanuM3npaHoTo MoAynHo obnekno 3a AeHOCTU Ha OTKPUTO.

MnaBa 5. ApxuTekTypa u pyHKUMOHaNeH aHanu3 Ha ye6-6asupaHa cuctema 3a
Cb3daBaHe Ha TeXHUYecKa AOKYMeHTauus 3a YyCTOMYMBO NPOU3BOACTBO Ha
cnopTHo-(byHKUMOHanHu sikeTa: [pefcTaBeHa e apxuTekTypaTa Ha peanuaupaHoTo
yeb GasupaHo npunoxeHune. PaspaboTeH e npyMepeH cLueHapuii 3a BU3yanusupaHe
Ha pa60TaTé My, npeacTaseH Ypes Tabnuum un rpaduku. PaspaboTeHn ca MoaynHu
KOHCTPYKUMW 3a CMOPTHO-(PYHKUMOHANHW SIKeTa, NpefocTaBsilM Bb3MOXHOCT 3a

KOHpurypupaHe Ha noseye ot 320 MOgEeNHN BapuaHTH.
3. AKTyanHocT Ha npobnema

Bbp30oTo pa3BuTHE Ha CNOPTHO-(PYHKLUMOHANHOTO 0BNEKNO U NOBULLEHUTE U3UCKBAHMS
3a YCTOM4MBO NMPOM3BOACTBO W3UCKBAT HaBW METOAUKM 3a NMpOeKTupaHe, noabop Ha
marepuanu 1 opraHusauusa Ha TEXHOSOTMYHK Npouecu. AHanusa Ha acopTUMEHTa Ha
CNopTHO-PyHKUMOHanNHW sketa (2021-2025), paHHUTE OT EKCnepTHO-aHKETHOTO
npoyyBaHe W WHTEpBIOTaTa, MOKasBaT Y€ CblUeCTByBaLMTE METOAM HE MNoKpueat
N3NCKBaHUATa 38 BUCOKOTEXHOMOMMYHU nepcoHanusnpaHn obnekna. 3asnucumoctute
MeXay MaTtepuanute, TEXHOMOMMYHUTE METOAM N NPaKTUKM U3UCKBAT HOB HayvyHO
obocHoBaH Mofen 3a YCTOMYMBO NMPon3BoACcTBO. HeobxoanmocTTa OT AurnTanmsaLus
AONBIHATENHO MofyepTaBa BaXHOCTTa Ha yeb-6asupaHun cuctemn 3a cb3fgaBaHe Ha
TEXHUYECKa OOKYMEHTaALMWA.

OT TOBa cneaga, Ye Temarta Ha AUCepTaUnoHHUS TPYA e AucepTabunHa u aktyanda, u
pesyntatute oT pabotaTta no guceprauusita ca C Hay4HO-MPUMOXHU U NMPUNOXHY

MPUHOCH.
4. lNo3HaBaHe Ha CbCTOSAHMETO Ha npobnema

PaboTata no nbpBa rnaBa Ha AMCEPTALMOHHUS Tpyd AOKa3Ba, Y€ [OKTOPaHTbT
0BCTOMHO € Mpoy4un U 3aabnboyeHo e aHanuaupana CbCTOSHMETO Ha npobnema.
JlornyHo Ha 6asa aKkTyanHocTTa Ha npobnema v aHanu3a Ha HEroBoTO CbCTOSIHUE €

chopmynupana uenTa v 3agavynTe Ha QUCEPTAUMOHHUS TPYA:



LlenTa Ha AucepTaLUMOHHUSA TPYA € YCbBbPLUEHCTBAHE HA TEXHONOTMYHUTE NpoLech
npu uspaboTeaHe Ha CNOPTHO-PYHKLIMOHANHO 0BMEKNo Ypes npuniaraHe Ha Knio4oBu
hakTopn 3a YCTOAYMBOCT W MUHUMMU3MPAHE Ha EeKOMorM4HWs OTneyarbK OT
NPOW3BOACTBO U NOTPEONEeHNeTo My.

3a nocTuraHe Ha LenTa ce NocTaBaT CNeaHuTe 3agayu:

Na ce aHanuaupat caktopuTe 3a YCTOMYMBOCT Ha NPOU3BOACTBOTO Ha CMOPTHO-
byHKLUMOHanu obnekna 1 ce Hanpasu OLieHKa Ha 3Ha4MMocCTTa UM;

[la ce aHanuaupaT BUAOBETE MaTepuani 1 TEXHONOTMM, ocurypsisalum uspaborsaqe
Ha YCTOMYMBO CMOPTHO DYHKLMOHANHO 06eKno;

[la ce Mpoy4Yn MHEHWETO Ha CMELManuCT OTHOCHO (hakTopuTe 3a YCTOWYNBOCT;

[la ce pa3paboTy yCTOMYMB METOA 3@ NPOEKTUPaHe Ha CNOPTHO-(OYHKLIMOHAMHN AKETa
Na ce npoekTupaT aBTOPCKM MOZENW Ha CMOPTHO-(HYHKLMOHANHN AKeTa, 4pes
pa3paboTeHusi MeTop;

[la ce pa3paboTu yCTONYMB METO/, 3a OpraHM3auus Ha TeXHONIOrMYHUTE NpoLech npu
NMPOU3BOACTBOTO Ha CNOPTHO-PYHKUMOHANHM SKETa,;

[a ce pa3paboTu TexXHOMorMyHa [OKyMeHTauus 3a Npou3BOACTBO Ha CMNOPTHO-
yHKLMOHAmNHN AKeTa,;

Ha eKCrepuUMEHTW 1 OTYMTaHE Ha pesynTaTuTe OT NMpunaraHeTo Ha paspaboTerus
MEeTO[, 3a OpraHusauust Ha TEexXHONOrM4yHuTe npouecyu npu Npou3BOACTBOTO Ha

CNOPTHO-hYHKUMOHAIHY SKeTa.
5. MNMoaxon u pelweHue Ha npobnemMa

OcHoBHaTa u3cnegoBaTerncka 4YacT e npefcTaBeHa BbB BTOpa UM TpeTa rnaea Ha
guncepTaunoHHUA TpyA. npeﬂ,ﬂO)KeHVIHT n3cnegoeaTencku nogxond W nNpaBUITHO
M36paHMTe CTaTUCTUYECKN METOOU — KNbCTEPEH, aHanu3 Ha rmaBHUTE KOMMOHEHTU U
aHanu3 Ha CbOTBETCTBUATA, BOAAT 40 NMOCTUraHe Ha Lenta U pellaBaHe Ha 3ajaqnTe

Ha gucepTaumsaTa.
6. [JocToBepHOCT Ha NMony4YeHUTe pe3ynTtaTu

PesyntaTute Ha AMCEpTaLMOHHOTO U3cneasaHe ca anpobupaHu Ypes npeacraBsHe
Ha JOKNaau npef HayyHu opymuy — obLo 4 HayuHu popyma, nybnvkauum B Hay4Hu

N3naHus — 4 Hay4YHU cnucaHus, npeseHTauwv nped CbeeTta Ha KaTegpa ,MalumHHO
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MHxeHepcTBo®. CnomeHaTuTe hakTu ca rapaHuus 3a AOCTOBEPHOCT U 3HAYMMOCT Ha

nony4yeHUTe OT LOKTOpaHTa pe3ynTaTy.
7. OCHOBHM NMPUHOCH

MNpremam OCHOBHUTE NPUHOCK B AUCEPTALMOHHUSA TPy Ha Mar. uHX. Muma lMNeHkoBa,
kouTo mMoraT Aa Obaart onpeaeneHn Kato Hay4yHo — MPUITOXKHU U MPUMNOXKHN:
Hay4HO-NpUnoxHu:

1. YcTaHoBEHM ca KI0Y0BM (haKTOpU 3a YCTOMYMBOCT M TAXHaTa onpenensiiya
pons npu MNPOEKTUpaHe Ha TEXHOMOTMYHUTE TMPOLECH 3a YCTOWYMBO
NPOM3BOACTBO Ha BUCOKOTEXHOMOMMYHO CMOPTHO-hYHKLMOHANHO 06nekno.

2. llofnyyeHn ca HOBM 3HaHWS OTHOCHO B3aUMOBPbL3KUTE MEXOY OCHOBHM
XapakTepUCTUKN Ha CMOPTHOTO OBSEKIO0, KOUTO ONPELENAT KOHKPETHU NpaBuna
NP1 NPOEKTMPaHETO Ha YCTONYMBU CMOPTHO-DYHKLIMOHAMHU AKETA.

3. lNpeanoxeH e HOB NOAXOZ 3a MPOEKTUPaHe Ha TEXHONMOTMYHUTE MPOLECH U
reHepupaHe Ha TexHOMornyHa [AOKyMeHTauus 3a u3paboTBaHe Ha
BMCOKOTEXHOIOTUYHO CMOPTHO-(PYHKLMOHANHO 06NeKo.

4. Tlony4eHu ca 3HaHWs 3a YHKUMOHANHUTE XapakTEPUCTUKN Ha U30NaLMOHHUTE
MbIHEXWU, KouTo obocHoBaBaT npeuuseH noabop Ha Te3n maTtepuanv npw
NpoeKkTupaHe Ha CnopTHO-OYHKUNOHANHUTE SKeTa.

[MpunoxHu:

5. AHanuanpaHo e NpUoXEeHNETO Ha BUAOBETE, XapaKkTepUCTUKUTE, YCTONYMBUTE
mMaTepuanu n TexHonorun 3a napabotsaHe Ha CnopTHO-DYHKLMOHANHN SKeTa B
CbBpeMeHHaTa MOAHa MHAYCTPUS.

6. lNpegnoxeH e nogxond 3a uwarpaxgaHe Ha MOAEN Ha BUCOKOTEXHOMOrMYHO
CMOPTHO-(PYHKLMOHANHO AKke U € pa3paboTeHa MeToAMKa 3a Cb3faBaHe Ha
TeXHu4Yyeckarta OOKyMeHTauus 3a uspaboTBaHETO My, 4pe3 UHTEerpupaHe Ha
MpUHLUMUNA Ha MOAYNHOTO ObneKno.

7. Cb3naneHo e yeb npunoXeHue 3a npoekTUpaHe Ha CrnopTHO-YHKLMOHAIHM
fIKeTa U cb3faBaHe Ha TEXHONOMMYHa OOKYMEHTaLMsA 3a NPOU3BOACTBO UM.

8. lNpegnoxenn ca nosede oT 320 mMoAdenHW BapuaHTa Ha CNoOpPTHO-
dYHKLUMOHaNHW SKeTa, B pasfin4Hu CUNyeTH, cb3gageHu ot Tpu 6a3osu eneka,
4ype3 CbBMEeCTABaHe Ha AeTainv U eNeMEHTU C pasfnUYHU XapaKTepUCTUKK,

KouTo moraTt aa 6vaar BHeApeHW B MaCOBOTO NMPOWU3BOACTBO Ha obnekno.
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9. PaspaboTeHa e TEXHONOMMYHa AOKyMeHTaLuus 3a u3paboTBaHe Ha MOAenuUTe

CNOPTHO-(DYHKLMOHANHN AKeTa.
8. MyGnukauumu no TemaTa Ha guceprauyusaTa

B nybnukauuMTe Ha OOKTOpaHTa ca OTPa3eHN OCHOBHUTE pe3ynTaTti, Nony4eHn B
AVICEPTaLMOHHMA TPYA N MOXE [ja Ce CHMTa, Y& ChluuTe ca anpobupaHu B JocTaTb4Ha
cTeneH npep cneuvanvanpada Hay4yHa obLHOCT.

PesyntaTute OT AMCEPTALMOHHOTO M3CrefBaHe ca npefcTaBeHn B 4 nybnukauuu.
MHoro fo6po BhevyaTneHue npasu TOBa, Ye U B uyeTupuTe OT nybnukaumvte
[IOKTOPaHTLT € BoAeLl CbaBTop, a eAHaTa € B u3aaHue, pedepupaHo 1 MHAEKCUpaHo

B Scopus.
9. JluyeH npuHOC Ha aBTOpa

JIMYHMSIT NPUHOC Ha OOKTOpaHTa ce AokasBa OT TOoBa, Ye B MpeAcTaBeHuTe 4
nybnmkaumm no ANCEPTaLMOHHOTO uscneasaHe, mar. HX. Muma lNeHkosa € BoaeLy

CbaBTop.
10. MpunoxeHue Ha Nony4YeHUTe pe3ynTaTv B NpakTukata

Mony4yeHuTe pesyntaTu ce npunarat B oOyyeHUTe Ha CTYAEHTUTE OT CneunanHoct
,Ju3aitH, TEXHONOMMN N MEHUIXKMBHT Ha MofHaTa nHaycTpusi“ BB OTT — Ambon:
MN3paboTeHoTo yeb npunoxeHne 3a usrpaxaaHe Ha MOAEen Ha BUCOKOTEXHOMOTMYHO
CMOPTHO-(PYHKUMOHAMHO fAKe e Obae nonesHo 3a CTyAeHTU n3yvasalluun npouecute
Ha nNpoeKTupaHe v napaboTBaHe Ha CNOPTHO-PYHKLIMOHANHO 0BMEKIO.
TexHonornyHata AOKYMEHTauus Ha MpoeKTWpaHuTe MoAenv BUCOKOTEXHOMOrUYHM
CMOPTHU fAKeTa LWe ObaaT MonesHW 3a CTYAEHTW W [OKTOpaHTKh, u3ydasalin u

nacnegsally TEXHONOrMYHUTE NPOLIECU HA Cb3[jaBaHe Ha yCTOWYMUBO NPOU3BOACTBO.
11. ABTopecpepar

MpencTtaBeHnaT asTopedbepat € B obemM OT O7 CTpaHuuu u € CTPYKTypupaH B

CbOTBETCTBME C AWCEPTAUMOHHUA Tpyd. ABTopedpepaTbT € HanucaH CbracHo
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M3NCKBAHUATA U KaTo CbAbpXXaHWe  OoTpa3sdBa obekTuBHO CTPYKTYypaTa,

CbAbPXKaHMETO, pe3ynTaTuTe U NPUHOCUTE OT AUCEPTALMOHHUA TPYA.
12. KpuTuyHM Benexku U npenopbKY No agucepraumusara

Mar. utx. Muma lNeHkoBa e oTpasuna B AUCEPTALMOHHUS CU TPYA BCUYKM BEenexku n
npenopbkK, KoMTo 65X OTpaswuia B 0T3VBa MU Npv NpeABapuTENHOTO obCcbXaaHe Ha
AVCepTauMoOHHMA Tpya npen cbBeTa Ha kateapa ,MalmHHO nHxeHepcTeo® . Mopaam

Tas3n nNnpuynHa HAMam CbLUECTBEHN Denexkn n npenopbKy B OKOHYAaTENTHUA BApPUaHT

Ha gucepTauusTa.
3aknrwyeHue

HuceptauusTa Ha mar. uHX. Muma NeHKoBa cbAbpXa B HaMbITHO JOCTaTb4YHa CTEneH
HayYHO-MPUITOXXHA W TMPUINOXHW pesynTaty W npuHocu. [lOKTOpaHTbT MNOKa3Ba
3abN00YEHO BNaieeHe Ha CbBPEMEHHUSI MHCTPYMEHTapuyM 3a uacnegsaHe u 4obpo
nosHaeaHe Ha npobnema. Toea e JOBeno A0 YCNEeLWHOoTo NocTUraHe Ha noctaBeHara
Lien Yypes peLlaBaHe Ha NocTaBeHuTe 3a4aqun.

MpenctaBeHVsT AWCEPTaLMOHEH TPy OTroBapst Ha mauckBaHuaTa 3a OHC ,gokTop®
Ha 3akoHa 3a pasBUTME Ha akageMudHust cbctaB B Penybnuka bbnrapus,
[MpaBuUnHUKa 3a HEroBOTO MpunaraHe W NpaBunHUKa 3a pasBUTUE Ha akageMUyvHUs
CbCTaB Ha TpaKUIiCKN YHUBEPCUTET, U AaBam CBOATa MONOXUTENTHA OLeHKa.
Mpegnaram Ha mar. uHX. Mwma Kpbcresa [leHkoBa pna ©ObAe npucbaeHa
obpa3zoBaTenHa U HayvHa cTeneH ,[0KTop“ B obnact Ha BucLueTo obpasoBaHue 5.
TexHuyeckn Hayku, npodecuoHanHo HanpasneHue 5.1 MalmMHHO WHXEHEepCTBO,

AOKTOPCKa nporpama » 1 EXHONOrMs Ha LLEBHOTO I'!pOI/[3BOJJ,CTBO“.

Ambon, 10.08.2026 PeLeH3eHT:
npod. a-p 3. Kasnayesa
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1. Materials presented

Materials received: PhD thesis, PhD thesis summary, documents and copies of
publications. The submitted materials meet the requirements and are in accordance
with the Higher Education Act, the Act on the Development of the Academic Staff in
the Republic of Bulgaria, the Regulations for the Implementation of the Act on the
Development of the Academic Staff in the Republic of Bulgaria, and the Regulations

for the Development of the Academic Staff of Trakia University.
2. General description of the PhD thesis

The PhD thesis contains an introduction, 5 chapters, general conclusions,
contributions and publications and 4 appendices. It has a volume of 263 pages, which
include 97 figures and 15 tables. 473 literary sources were used. Of these, 11 are in
Cyrillic and 462 in Latin.



Chapter 1. Literature review: The development of the types of functional clothing, the
basic principles and properties of sports-functional clothing have been analyzed. The
standards and technical requirements for the production of this type of clothing have
been studied. A study of the trends in the development of the assortment of sports-
functional clothing and the product diversity of jackets and vests in the period from
2021 to 2025 has been carried out, the research method has been described and the
results have been analyzed. Based on the analysis, conclusions have been drawn.
The goal and objectives of the dissertation have been formulated.

Chapter 2. Research into the factors shaping the sustainability of clothing
production: The factors shaping clothing as sustainable and the factors determining
the choice of technological method for the production of sports-functional clothing have
been studied. For this purpose, interviews with specialists have been conducted and a
questionnaire-expert study has been conducted. A short list of key factors has been
developed. The results of the experiments have been analyzed.

Chapter 3. Research into the factors shaping product sustainability and
technological processes in the production of sustainable sports functional
jackets: The applications of these factors in the production of sports-functional jackets
have been analyzed. The product range of jackets/vests and their product
characteristics have been studied, to what extent the applied production practices
correspond to the identified sustainability factors. The results of the study of the
interrelationships between the characteristics of the jackets have been analyzed,
dependencies between the elements have been established, which require a different,
new approach to the design of high-tech sports-functional jackets. The sustainable
materials and practices used in the production of sports-functional clothing during the
research period have been studied and analyzed.

Chapter 4. Development of a sustainable method for designing and organizing
technological processes for the sustainable production of sports-functional
jackets: A new approach to designing technological processes has been proposed,
and a methodology has been developed for creating technological documentation for
sustainable production of high-tech sports-functional clothing. Based on the
established methodology for developing technical documentation for the production of
sustainable clothing, a digital tool has been developed that reflects the specifics of

personalized modular clothing for outdoor activities.



Chapter 5. Architecture and functional analysis of a web-based system for
creating technical documentation for sustainable production of sports-
functional jackets: he architecture of the implemented web-based application is
presented. An example scenario for visualizing its operation has been developed,
presented through tables and graphs. Modular structures for sports-functional jackets
have been developed, providing the possibility of configuring more than 320 model

variants.

3. Relevance of the problem

The rapid development of sports-functional clothing and the increased requirements
for sustainable production require new methodologies for design, selection of materials
and organization of technological processes. Analysis of the assortment of sports-
functional jackets (2021-2025), data from the expert survey and interviews show that
existing methods do not meet the requirements for high-tech personalized clothing.
The dependencies between materials, technological methods and practices require a
new scientifically based model for sustainable production. The need for digitalization
further emphasizes the importance of web-based systems for creating technical
documentation.

It follows that the topic of the dissertation is dissertable and relevant, and the results of

the work on the dissertation have scientific and applied contributions.
4. Knowing the status of the problem

The work on the first chapter of the PhD thesis proves that the doctoral student has
thoroughly studied and thoroughly analyzed the state of the problem. Logically, based
on the relevance of the problem and the analysis of its state, she has formulated the
goal and objectives of the dissertation:

The aim of the PhD thesis is to improve the technological processes in the production
of sports and functional clothing by applying key factors for sustainability and
minimizing the ecological footprint of its production and consumption.

To achieve the goal, the following tasks are set:

To analyze the factors for sustainability of the production of sports and functional

clothing and assess their significance;



To analyze the types of materials and technologies that ensure the production of
sustainable sports and functional clothing;

To study the opinion of specialists regarding the factors for sustainability;

To develop a sustainable method for designing sports and functional jackets;

To design original models of sports and functional jackets using the developed method;
To develop a sustainable method for organizing technological processes in the
production of sports-functional jackets;

To develop technological documentation for the production of sports-functional jackets;
To conduct experiments and report on the results of the application of the developed
method for organizing technological processes in the production of sports-functional

jackets.
5. Approach and solutioh to the problem

The main research part is presented in the second and third chapters of the PhD thesis.
The proposed research approach and the correctly selected statistical methods —
cluster, principal component analysis and correspondence analysis, lead to achieving
the goal and solving the tasks of the PhD thesis.

6. Reliability of the results obtained

The results of the dissertation research have been tested through the presentation of
reports at scientific forums — a total of 4 scientific forums, publications in scientific
publications — 4 scientific journals, presentations before the Council of the Department
of Mechanical Engineering. The aforementioned facts are a guarantee of the reliability

and significance of the results obtained by the doctoral student.
7. Main contributions

| accept the main contributions in the PhD thesis of Mima Penkova, MSc, which can

be defined as scientifically applied and applied:



Scientifically applied:

1. Key sustainability factors and their determining role in designing technological
processes for sustainable production of high-tech sports and functional clothing
have been identified.

2. New knowledge has been obtained about the interrelationships between basic
characteristics of sports clothing, which determine specific rules in the design of
sustainable sports and functional jackets.

3. A new approach has been proposed for designing technological processes and
generating technological documentation for the production of high-tech sports
and functional clothing.

4. Knowledge has been obtained about the functional characteristics of insulating
fillings, which justify a precise selection of these materials in the design of sports
and functional jackets.

Applied:

5. The application of types, characteristics, sustainable materials and technologies
for the production of sports-functional jackets in the modern fashion industry has
been analyzed.

6. An approach has been proposed for building a model of a high-tech sports-
functional jacket and a methodology has been developed for creating technical
documentation for its production, by integrating the principle of modular clothing.

7. A web application has been created for the design of sports-functional jackets
and the creation of technological documentation for their production.

8. More than 320 model variants of sports-functional jackets have been proposed,
in different silhouettes, created from three basic vests, by combining details and
elements with different characteristics, which can be implemented in the mass
production of clothing.

9. Technological documentation has been developed for the production of sports-

functional jacket models.
8. Publications on the topic of the PhD thesis

The PhD student's publications reflect the main results obtained in the dissertation
work and it can be considered that they have been sufficiently tested by a specialized

scientific community.



The results of the dissertation research are presented in 4 publications. It is very
impressive that in all four of the publications the doctoral student is a leading co-author,

and one is in a publication referenced and indexed in Scopus.
9. Personal contribution of the author

The personal contribution of the PhD student is proven by the fact that in the 4
publications presented on the dissertation research, Mima Penkova is the leading co-

author.
10. Application of the obtained results in practice

The results obtained are applied in the training of students of the program of "Design,
Technology and Management of the Fashion Industry” at the Faculty of Technics and
technologies of Yambol:

The developed web application for building a model of a high-tech sports-functional
jacket will be useful for students studying the processes of designing and
manufacturing sports-functional clothing.

The technological documentation of the designed models of high-tech sports jackets
will be useful for students and doctoral students studying and researching the

technological processes of creating sustainable production.
11. PhD thesis summary

The presented PhD thesis summary has a volume of 57 pages and is structured in
accordance with the dissertation work. The abstract is written according to the
requirements and as content objectively reflects the structure, content, results and

contributions of the dissertation work.
12. Critical notes and recommendations on the dissertation

Mima Penkova, MSc has reflected in her dissertation all the notes and
recommendations that | had reflected in my review during the preliminary discussion

of the dissertation before the board of the Department of Mechanical Engineering. For
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this reason, | do not have any significant notes and recommendations in the final

version of the dissertation..
Conclusion

The PhD thesis of Mima Penkova, MSc contains a sufficient amount of scientific and
applied results and contributions. The doctoral student demonstrates a thorough
mastery of modern research tools and a good knowledge of the problem. This has led
to the successful achievement of the set goal by solving the tasks set.

The presented dissertation work meets the requirements for the educational and
scientific degree "doctor" of the Act on the Development of the Academic Staff in the
Republic of Bulgaria, the Regulations for its implementation and the Regulations for
the Development of the Academic Staff of Trakia University, and | give my positive
assessment.

| propose that Mima Krasteva Penkova, MSc has to be awarded the educational and
scientific degree "doctor" in the field of higher education 5. Technical sciences,
professional field 5.1 Mechanical Engineering, doctoral program "Sewing Production

Technology".

Yambol, Bulgaria, 10.08.2026 Reviewer:
Prof. Dr. Z. Kazlacheva






