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Ha IHCEPTAUMOHEH TPYA Ha mar. uHx. Muma Kpberepa [Menkosa

Ha Tema: ,,MU3CJIEJIBAHE HA ®AKTOPUTE, OII PEJIEJISAIIN U3BOPA HA
TEXHOJIOTHYHHU METO/HU 3A YCTOHYUBO [TPOU3BOJACTBO HA
CIIOPTHO-®YHKUHMOHAJIHU OBJIEKJIA

3a NpUCHAKaHe HAa 00pa3oBaTeHO-HAaYYHa CTeneH »HAOKTOP*

M0 Hay4Ha CICUHANHOCT ,, TeXHONOr s HA IIEBHOTO NPOM3BOACTBO™ B npodecHoHanHo
HanpassieHue 5.1 MalMHHO HHKEHEPCTBO, 00IACT HA BUCILETO oOpasoBanue

5. TexHuueckn Hayku

1. O6wo onucanme na qucepTanuonNs TpyA
[IpencraBennst mu 3a PEUCH3MPAHE IncepTalHOHEH TPy € B 00eM o1 263 crpaHnum 1
CCCLCTOM OT YBOI, U3BC/ICHH LICIIH W 3a0a4K, NCT ITIABH C 0606U-lCl'lH U3CiIeaABaHMus K dHAJIU3H,

(popmynupann u3BoAKM M NpuUHOCH, KAKTO “YCTHPH NPHIIOKCHUS, OHArAeAeHH ¢ 99 Qurypu u

15 tabaunu.

bubanorpapusara obxsama 473 sarnaeus, ot kouto 11 ca ua Kupuianua u 462 na

JIATHHH LA,

B mbpsa rnaBa e wanpasen nMTEpaTypeH 0030p Ha (GYHKUHOHAIHOTO OOJIEKIIO,
OCHOBHHTE NMPHHLMIK H CBOICTBA HA COPTHO-(DYHKUHOHATHHUTE 00JICKIA, KOHICHIMATA 3a
YCTOHYMBOCT, CTAHJAPTHTE M TEXHMYECKHTC W3MCKBAHMs 3a [POM3BOJACTBO HA TO3M BHJL
obnekno. TMonpobuo ca ananuzupann dakropure 3a YCTOHYHMBOCT MPH NPOH3BOCTBO HA
00.1CK1aTa, TCXHUYCCKUTE MHOBAIMN W M HTANHATA Tpanchopmanms B IICBHATA HH/YCTPHS.
JlurepaTypHOTO NpoyuBane BKAIOUBA M aHANM3 HA CNOPTHO-(PYHKUMOHATHUTE 00neKkna Ha 10
MapKu mpoussoanTenu 3a neprona 2021 — 2025 r. 3a chMAT NepHOA ca M3CACABAHM M
KaTCrOpHUTE CIIOPTHO-(DYHKLIMOHAJIHH SIKETA W EJIELIH.

B pesynrar va obcroiinus u 3aabiGoucn aureparypen 0030p M opmyiupanuTe
H3BOIH, Ca M3BENCHH LENTA M 3aa4uTe Ha THCEPTALUOHHHS TPYI.

/lodpo  BrieuaTienHe npaBM JIOrMYHATA [OCTENOBATENHOCT M OGBBP3AHOCT Ha
H3JI07KCHUETO B AMCEPTalHOHHMUA Tpyd. Hanpumep, B pe3ynTat Ha GopMyJIHpaHUTE H3BOIH B
[TbpBa I'IaBa, BbB BTOPA IJIaBd Ca HAIIPABEHH JBE EMITHPHUYHH M3CIIEIBAHMS 3a OLCHsBAHE HA

(hakTOpHMTE, OMpenensiM NPOU3BOACTBOTO HA OBIEKIO KATO ycroiiunuBo. Mzcneapanu ca
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BB3NPHATHATA HA CMICUHAMCTH OTHOCHO YCTOMYMBOTO Pa3sBHTHE B MOMHMSA M TEKCTHIICH
cekTop B bbarapua. IlpoBencHo e ekcrepTHO-aHKeTHO Npoy4BaHe, 3a Ja ce OLEHH
3HaYMMOCTTA HA (DAKTOPHTE, OCHIYPABAIIH YCTONYHBOCT Ha MPOJIYKTa H HAa IPOH3BOACTBOTO
Ha odnekna. Clel aHATM3HPAHETO HA JAHHUTE e paspaboTeH KpaThK CIHCBK ¢ (akTopH 3a
OCHT'YpsIBaHE Ha YCTOHYMBOCT Ha NPOM3BOACTBOTO HAa OBNIEKIA.

B nmcepraunonnus tpyn oberoiino ce aHalM3MpaT M W3CIEABAT Peanla MPUYMHHO-
CACACTBCHH BPB3KH, KATO B3aMMOBPBIKMTE MEKY KIIOUOBH XapaKTEPHCTHKH HA AM3aiiHa Ha
CHOPTHO-(DYHKUMOHATHNTE IKETA OT KOJEKLUMHTE Ha nsbpanute 10 6panaa 3a npoyusanus
MICPHOL, B3AMMOBPB3KHTE MEHKILY YCTUPH BHIA M30MALMOHHN MATCPUATH M crneuu(pUYHUTE
32 TAX XapakTepucTHkM. Hanpaseno e npoyusane Ha mpoayKkToOBOTO pazHooOpazue Ha jeceTTe
BONCLIN  NPOM3BOJMTENN HA CNOPTHO-(YHKUMOHAIHH OONEKIa M JUHAMHKATA Ha
MPON3BOACTBOTO 3a BCSKA OT M3C/CABAHMTE rOAMHNM. M3cneBaHn ca XapakTepucTHKUTE Ha
AKCTaTa, BCAKA  OT KOMTO OTPassBa KOHKPETEH TEXHONOrMYEH W300p, MpsKko CBbP3aH C
YCTOHYHBOCTTA, (YHKUMOHANHOCTTA M AJaNTMBHOCTTA HA CIOPTHO-(DYHKLUMOHATHUTE
00u1eKIa M YCTOHYMBUTE MATEPHAH M IPAKTHKH, KOHTO npunarat H30paHHTE MapKH B CBOCTO
[POM3BOICTRO. 3 LE/TA € ONpe/eneH Hiaeke Ha (popmaTa, Kato ¢ NPHIIOKEHA KOMOMHALIMA
OT CTATHCTHNCCKMTC MCTO/IM: AHAJIU3 HA [IABHUTE KOMIOHCHTH, KITbCTCPCH aHAIN3 W AHANH3
Ha cbhorsercreusta. Kato wsio, cunram 3a BakHO 1a ordenexa, uc [PHUIIOKEHUETO Ha
MAaTCMaTHYUCCKN MCTO/IM 33 aHAJIM3 M OLICHKA MOCTABs HA HAY4YHA OCHOBA H3CJICA0BATEICKOTO

ThPCEHE B AMCEPTALMOHHMS TPYII,

B pesynrar na uscnensanero, ot enna crpana - Ha ajanTHBHM CTPYKTYPH B CIIOPTHO-
(yHKuMOHaNTHHUTE sIKeTa, KaTO (HAKTOPH 3a YCTOHYMBOCT Ha NPOJYKTa, a OT ApyTra CTpaHa - Ha
BOJICIM yeD-0a3upaHn CHCTEMM B LUMBAIIKATA MHIYCTPHS, C paspaboTeHa METOJMKa 3a
Cb3/IaBAHC HA TEXHWYECKA JIOKYMEHTAUHs,  KOATO ONHMCBA TOCJACIOBATEIHOCTTA HAa
MPOLCCHTE, MPH NPOM3BOACTBOTO HA aAANTHBHM CIOPTHO-PYHKLMOHAIHH siKeTa. B3 ocHOBa
Ha  Cb3laacHaTa METOAMKA € pa3padOTCH AMIMTANEH HHCTPYMEHT, KOMTO OTpassiBa
cneunpuKaTa Ha NepCoHAIN3NPAHOTO MOAYIIHO OBICKIIO 3a JICHHOCTH Ha OTKPHTO.

B koHTeKCcTa Ha ropensnokeHoTo, MOke ja ce 0606, Ye NPEACTABEHMS MM 3a
PCLCH3UPAHE JIMCEPTALIMOHEH TPY/L € €AHO 33/1bA00UCHO HAYUHO-H3CIIE/IOBATEICKO ThPCEHE
B O0JIaCTTa HA TCXHOJIOTHYHOTO NPOEKTHPAHE HA ChBPEMEHHO YCTOHUMBO CHOPTHO-

(YHKLMOHATIHO 00JIeKI0.

2. AKTYQJIHOCT Ha npodJema

Cnoprao-pyHKUHOHAIHOTO 00IEK/I0 € Cpel Haii-0Bbp30 Pa3sBHBALIMTE Ce KIacOBe Ha

(ynkunonannoto obnekno. C  HapacTBalMTe M3MCKBAHMS KbM  (DYHKLMOHATHOCTTA,




KAYECTBOTO M E€KOJOrHYHaTa OTTOBOPHOCT CE ofOycnassi HEOOXOAUMOCTTA OT MOCTOSAHHOTO
W3crnenBaHe Ha CBOMCTBATA W TMPHHIMIMTE 3a MPOU3BO/CTBO Ha TO3M BH OOIEKIO.
TexXHOMOTHUHHTE MHOBaAIlKUK, HOBHTC MaTBpH‘dﬂH U 1LIEBHH TEXHOJIOTHH HEH])@K'I;CH':).TO
[POMEHSIT HAYMHA Ha POSKTUPAHE 1 u3paboTBaHe Ha COpTHO-(PYHKLUHOHATHHTE obexa.

B aMcepTallMOHHUS CH TPY] Mar. WHK. Muma [Tenkora H3cneasa npoW3BOACTBEHHA
ACOPTMMCHT, XApaKTCPHUCTHKHTE, (pakTOpHTE, KOWTO OMPEACTAT CaMus MPOAYKT KaTo
yctoituus. [lpopenennTe aHKETHO-CKCMEPTHH HHTEPBIOTA Pa3KPUBAT 3ABHCHMOCTH MCZLY
p30opa Ha TEXHOJIOTMYEH METOA H M3HCKBAHMATA KBM TO3M BHJ OOJEKaA. Karo usio,
pazpaboOTBAHETO HA METOJ 33 MPOCKTHPAHE 1 OpraHu3alys Ha TeXHOJOTHIHHTE [POLECH 32
YCTOHUMBO MPOM3BOJCTBO M CH3/1aBAHETO HA JWUTHTAIEH HHCTPYMEHT 32 alanTHBHO 00exno
OTpa3sBaT PeasHuTe MOTPeOHOCTH Ha [IEBHATA MHYCTPHA.

B hacTosiima CBAT Ha JAWTUTaIM3alms, W3CACABAHETO Ha (paxTopuTe, ONpeaCIsALIH
n300pa Ha TCXHOJIOMMYHH METO/HN 33 YCTOHUMBO NPOH3BOJCTBO Ha CropTHO-(PYHKIMOHAIHH
00JICK/IA € AKTYICH BBIPOC M MPAaBUIHOTO MYy pelIaBaHe ONpE/Cs KaucCTBOTO M
e()eKTHBHOCTTA HA NPON3BOACTBOTO. B T031 CMMCBII, H3CICABAHUTE NPOOIEMHI BHIIPOCH B

nucepTalMoHHHU TpyAa ca 0cobeHOo AKTyalHH H 3HAYHUMH.

3. [lo3HaBaHe CbCTOSIHMETO HA MpodeMa

OT HAanpaBeHOTO OCHOBHO B MbpBa IJldBa 06CTOITHO MPOyYBAHE W aHalnu3 Ha
(yHKLHOHAJIHUTE U CIOPTHO-(YHKIMOHANHUTE  00/ICKa, TPUHIHMINTE 34 TAXHOTO
NPOW3BOJACTBO M TEXHHUTE cBoiicTBa, (AKTOPUTE 3a YCTOIUMBOCT, MOKE Ja CC 00obmu, ue
,"I.OKTOPHE'ITKHTH nos3Hasa 38][']14’]60‘-ICH0 ChCTOSIHHUETO Ha HDOGHCMR. YmenorTo H
l_lE‘.‘lCC'I-06|'JEl'3H0 !'I]‘)lf!."IO}I\’(‘.‘!-I MEe HA MaTeMaTHUYECKH METOAN 34 aHajans3 1 OLEHKa NMpr pEI_L['dBZlHe
Ha [MOCTABCHWTC B jJ.I'lCCpTElE.Ll"IOHHl*lﬂ TPYA 3a/laun nokKassBa M 11061301"0 no3HaBaHe Ha
MATEMATHKO-CTATMCTHUECKMTE MOAXO/M 33 M3C/ICABAHC B 00nacTra Ha TEXHOJOrMATa Ha

lWEeBHOTO HpOHBBOLlCTBO.

4. Tloaxoa M peleHie Ha npodiema

OBCTONHMAT U 3aABAOOUEH aHAIN3 HA IUTEPATYPHHTE H3TOUHHLI 1 (hopMyITHPAHHTC
W3BOAM TO3BOJABAT Ha Mar. k. Muma Kpheresa TMenKoBa NPABUIIHO 1@ U3BEIE LeiTa U
sajaunTe Ha HayuyHoTo u3crnensane. OmpenencHu ca obexTa ¥ TmpeaMera Ha Hay4HOTO

H3cieBaHe.
Karo wuslo. B I'Ip@;lk."l‘ilBCllll}] MK 3d peuemllpeme ill'ICt?])’l'ﬂLlHOllel'l TpyAQ, 1HpH
pellaBaHeTo Ha BCsKa OT NOCTABEHHTE 3a1da4N [paBujIHO € l’IOlleﬂH'd ChOTBETHATA METOAMKA

3a W3Ci1e1BaHe 1 aHallu3s.




[Ipu TEOPETHUHOTO M EKCHEPUMCHTAIHO M3Ce/IBAHE 3a PELICHHE HA KOHKPCTHHTC
MpoONEMHHU 3a[a4H LENEChOOPa3HO Ca H3NOM3BAHHN CJIe/IHUTE MOAXO/AW: MPOYHUBAHE W aHAIN3
Ha (YHKLHOHAIHW U CNopPTHO-()YHKLMOHATTHUTE obnekna, CBOHCTBA M TPHHLMIHK Ha
CIOPTHO-(PYHKIIMOHAIHOTO 001eKI0, (akropure, OCHIypsABaLLH YCTOMYMBOCT Ha MPOJLYKTa,
(akTopHTE, onpenensu n3dopa Ha TEXHOJIOTHHCH METO/ 3a YCTOHUMBO MPOM3BOICTBO;
KIILCTEPEH aHAIN3 W AHATH3 HA [IaBHHTE KOMIOHCHTH MpH y3c/eBaHe Ha MOTPEOUTENCKOTO
MHEHHE Ha CELMATMCTHTE OT MPOBEACHNTC HHTEPBIOTA M AHKETH, aHAINS HA CHOTBETCTBUATA
Npv  W3CHEJBAHE HA  B3AMMOBPB3KHTE  MCIKIY XapaKTEPUCTHKMTE HA  CMOPTHO-

(pyHKLIMOHATHUTE AKCTA.

5. JlocTOBEPHOCT Ha MOJIY4YeHHTE pe3yaTaTH

[TonyueHHTE PE3yITaTH Ca JOKIA/ABAHN HPEL o6yuaBallaTa KaTeapa u ca npeicTaBeHu
Mpea MEXAyHapOAHH Hay4HH dopymu. Te ca 0doOleHH B 4 craTin W nNyOJNMKYBaHU B
cricianu3parHu HaY4HH CMUCaHM.

[pe/CTaBsHETO, OOCHHKAAHCTO W MPUEMAHCTO Ha M3CHeABaHUATA, aHAJM3MTC U
W3BOAMTE B AMCEPTALMOHHKS TPYL OT Hay'HaTa OBIHOCT y HAC M B UY:KOMHA € rapaHums 3d
J0CTOBEPHOCT M 3HAYMMOCT HA MOMYHCHHTC OT JOKTOpaHTa mar. uHx. Muma [TenkoBsa

pe3yJITaTH.

6. OCHOBHHU MPUHOCH
PesynTaTiTe OT IPOBEACHUTE M3CNEABAHMA, CBHPIAHH € [0CTABEHATA LIEN M 3a/1auu Ha
JMCEpPTALMOHHMS TPy Ca 0606IIeHH OT JOKTOpaHTKaTa B OOLIO 9 Hay4HO-TIPHIIOAHN H
NPHITOYKHH ﬂpHHOCﬁ.
[Tpuemam GOPMYIIMPAHHTE OT Mar. HHK. Muma [leHKoBa pHHOCH, OCHOBHNTE OT KOWTO
ca i‘IEly‘-IHO-IlpI'UIO}l\'l-lH‘lC llpHHOCHZ
e VeTaHOBCHH ca KII0M0BH (PAKTOPH 3a YCTOHUMBOCT M TAXHATA ONPEACTIALLA posist NpH
NPOCKTHPAHE HA TEXHOJOIMYHMTC TIPOLCCH 32 yCTOM4MBO [1IPOM3BO/ICTBO  HA
BHCOKOTEXHOIOMHUHO CIOPTHO-(QYHKLUMOHANHO 00/1CK10;
> [osyuyenn ca HOBM 3HAHMA, OTHOCHO B3aMMOBPB3KHTE  MEXKIY OCHOBHH
XapaKkTEPUCTHKH HA CMIOPTHOTO 0BIeKII0, KOMTO ONpEAE/AT KOHKPETHH NpaBhia TpH

[IPOEKTUPAHETO Ha YCTOHUHBH CrIOPTHO-(YHKIHOHAIHHU SIKETA;

Y

ﬂpe;momen e HOB I110AX01 3a npoe[cmpaﬁe HAa TEXHOIOIHYHHUTE npouecH H
reHepupaHe Ha TEXHOJIOIHYHA JOKyMEHTalHs 3a 113p2160TB'LlH€ Ha

BUCOKOTEXHOJIOTHYHO C!']OP'I'I-IO-(i)YHI(LUIOH dJIHO 00JIeKII0;




r [losydeHn ca 3HaHMA 32 (pYHKILMOHANIHUTC  XapaKTePHCTHKH Ha M30J1alMOHHUTC
MaTepuain, KOMTO 000CHOBABAT TNpEeLH3CH nmogbop Ha Te3M Marepuand Ipu
MPOEKTHPAHE HA CNOPTHO-(YHKLMOHATHUTC AKETA.

B mucepTallMOHHUS TPY/ ca MOCTHIHATH M peHiia 3HATHMHA PUITOKHHN NPHHOCH, KaTO:
> [MpeanoxkeH € MOAXOA 32 M3rpakJaHe Ha MOACI Ha BUCOKOTEXHOJOTHYHO CMOPTHO-
(QyHKIIMOHATIHO $IKE U € paspaboTeHa MeTOIMKa 3a Ch3MaBaHC Ha TeXHHYecKaTa
JOKYMEeHTaLMs 3a H3paboTBaHETO MYy 4pe3 HHTErpHpane Ha MPHHLMIA HA MOIYTHOTO
0071eK10.
- Cwv3aazeno e yeh npuiokeHue 3a NnpoeKTHpane Ha cnOPTHO-(PYHKLMOHAIHU AKETA 1

Ch31aBane Ha TCXHONOIHYHA JIOKYMCHTAaLLHA 3a MPOH3BOJACTBO UM.

A\

IMpeanoxkeHn ca noseue ot 320 MoAC/H! BapHaHTa Ha CropTHO-(QYHKIIHOHATIHY AKETA,
B Pa3jiMyHy CHIYETH, Ch3a/ICHH OT TPH 6a30BH €J1€KA, YPE3 CbBMECTABAHE HA JICTAILIN
| €IEMEHTH C Pa3/IMUHH XapAKTEPUCTUKH, KOUTO MOTaT 1a O'bJIaT BHEPEHH B MACOBOTO

NPOM3BOACTBO HA OOJICKIIO.

7. Jlnuen nNpUHOC HA ABTOPA

OT ananu3a Ha MPEJCTABEHUTE B JMCEPTAIMOHHMS TPYIL HICACABAHNA, MOKE J1a C€
0606, e mar. uHk. Muma IlenkoBa 3aaba00UCHO BIAACC MCETOAMTE HA Hay4YHOTO

M3CIICIBAHC.

JIMUHMSIT NPUHOC HA ABTOPA MOKC ja CC OUCHHW M OT (paxra, ue M Ha UCTHUPHUTC
myGnMKalmK, NPENCTABEHN MO AMCEPTALMOHHUA TPYI, JOKTOpAaHTKaTa € mhpBH asrop. OT
anpoBalMATa HA MATEPHATHTE, CEBP3AHH C IMCCPTALIMSATA, MOIKE /1 ce 00001H, ue HAYUHUST
TPYA € M3KITIOUHTEIIHO JIE/0 Ha JIOKTOPAHTA, pazpaGoTeH MO BELIOTO PHKOBOACTBO HA

HayyYHHWUTC PBKOBOAHUTCIIH.

8. M3noa3Bane HA NMOJYUYEHUTE Pe3yJITaTa B IPaKTHKaTa

Cunram, ¥e NPEIOKEHHAT NOXO/ 33 H3rPAKIAHC HA MOACH HA BHCOKOTEXHOJIOMMYHO
CrnopTHO-(PYHKILIMOHATHO AKC, paszpaboTeHaTa METOAMKA 33 Cb3AaBAHC HA TEXHUYECKATa
JOKYMEHTaLMs 32 u3padOTBAHETO MY M pCaltn3npaHara yeb-0azupana cucTema, KOsATo
FCHEPHPA B PEATHO BPEME TEXHOIOTHYHA JTOKYMCHTALIA, HeodxoaruMa 3a POoH3BOACTBO HA
[POEKTHPAHOTO H3/CINE, Ca BAXKHH 32 TCopUATa 1 npakTHKara B 00J1acTTa Ha TEXHOIOTHATA
Ha LIEBHOTO IPOM3BOACTBO U LIE HAMEPST NPHIIOKCHHE, KAKTO B LIeBHATa HHAYCTPHS, TaKa 1

B chepaTa Ha 0OOPA3OBATENHUTE JCHHOCTH B Ta3H obnacr.




9. ITy6IuKAIMH 110 TEMATA Ha JIHCepTalNATA

Mar. wix. Muma [TeHKOBA e TPEICTABHIA CMMCHLK ¢ 4 nyOnuKaimy. Bewuknre 4
HayuHH CTaTHW 110 JAUCEPTALMOHHHMA TPYI ca Ha AHTIHHCKH €3MK, KaTo 3 oT TAX ca
I'l_\'ﬁﬂ”l\'_\’ﬂillilll B CHHCAHHEC C HAy4HO PEHCHIMPAHC. d ¢/1Ha ¢ ﬂ}’ﬁﬂl-llx’}'BﬂH'cl B M3JaHHE,
pedicpUpano 1 HHACKCHPAHO B Gasata nanmmu Ha Scopus. B uetupute nyOaukaiMu
JOKTOpAHTA € THPBU aBTOp. Moske Ja ce 0000LIM, Y€ NPEACTABCHNTE NO AMCEPTALHOHHIA

TPYA CTAaTHH OTpa3saBar Heropara CbIlleCTBEHA 4acT.

10. 3a0eexKKH H NPenopbKH KbM JOKTOPAHTA

OT H370KEHHTE Pe3yITaTH Ha MPOBEAEHOTO HAYYHO M3CIENBAHC W J0KA3ATC/ICTBA CC
BYK/A, Y€ 3AIIMTABAHMTE MPMHOCH B JMCEPTALMATA Ca 3HAYMMH M Ca OPUCHTHPAHH KbM
TCOpMSITA M MPAKTHKATA HA MW3CICABAHE HA TEXHOIOIMYHMTC MCTOAM 334 YCTOHYHMBO
IPOM3BO/ICTBO HA CMIOPTHO-(PYHKLIMOHAJIHH obnekna.

Jlokropantkara ce ¢ CboOpasuia € HAINPABCHWTC OT  MCH TIPCHOpbKi  1ipH
NPEABAPHTCIIIOTO ODCHAIAHE HAa HayuHHs i TPy, MOpajn KOCTO HiAMAM CbILICCTBEHH
3a0C/IC/KKH U JAPYTH NPEMOPLKH KbM JINCEPTALNATA.

OTuuTaiiKi BAKHOCTTA M 3HAYMMOCTTA HA OCBLIECTBEHUTE HM3CIEABAHWA W aHAIM3H,
GuX MCKaIa 1a IPernopbyaM Ha mar. Mk, Muma IleHKoBa 1a 06001K TONYUEHUTC PE3YIITATH

¥ TW NPEJACTaBH B €AHO Y4eOHO-METOAMYHO nocobue.

11. 3akarouecnue

JIncepTalMOHHUAT TPY/ NpeICTaBisiBa 3aBbpUICHA pa3padboTKa, KOATO OTroBaps Ha
wanckpanmsta na 3PACPB, Ipasuinuka 3a Herooto npunoxkenne u Ipasuinnka  3a
pA3BUTIE HA aKajeMuunns cheras B8 TPakniicKinl yHUBEPCHTET — Crapa 3aropa. llsnocrnara
padoTa Ha JOKTOPAHTKATA 1 MOCTHIHATHTC OT HCH 3HAUHMH PC3yirati B obnacrra Ha
CHLBPCMEHHOTO YCTOIUHBO NPON3BOACTBO HO CropTHO-QYHKUMOHANHH 00eKIa MK 1aBat
OCHOBAHMC 1A mnpejuloka Ha mar. uHx. Muma Kpberesa [TenkoBa Ja Obae MPHUCHACHA
obpasosatennata m HayyHa crench ,Jlokrop™ B 06JacT Ha BUCLIETO 00pazoBaHME 5.
Texuuuecku Hayku, [IpodecHoHaNHO HANPABICHHC 5.1. MalmHHO HHXKEHEPCTBO, [0 Hay4Ha

criennanioct ,, TeXHOIOrHs Ha WEBHOTO MPOM3BOJICTBO™.

I A

/1
17.08.2026 r. Monnue:

/mpod. 1-p HHK. CHexuHa AHIOHOBA/
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by Prof. Dr. Eng. Snezhina Angelova Andonova
South-West University “Neofit Rilski” — Blagoevgrad

of the doctoral dissertation of M.Sc. Eng. Mima Krasteva Penkova
entitled:“RESEARCH ON THE FACTORS DETERMINING THE SELECTION OF
TECHNOLOGICAL METHODS FOR THE SUSTAINABLE PRODUCTION OF
SPORTS-FUNCTIONAL GARMENTS”

for the award of the educational and scientific degree “DOCTOR”
in the scientific specialty “Technology ol Garment Production” professional field 5.1
Mechanical Engineering,field of higher education
5. Technical Sciences

1. General Description of the Dissertation

The doctoral dissertation submitted for review comprises 263 pages and includes an
introduction, defined objectives and rescarch tasks, five chapters presenting comprehensive
research and analyses, conclusions and contributions, as well as four appendices. The
dissertation is illustrated with 99 figures and 15 tables.

The bibliography comprises 473 references, of which 11 are in Cyrillic and 462 are in
Latin script.

Chapter One presents a literature review of functional clothing, including the
fundamental principles and properties of sports-functional garments, the concept of
sustainability, standards, and technical requirements for the production of this type of clothing.
The sustainability factors associated with garment production, technological innovations, and
digital transformation in the garment industry are examined in detail. The literature review also
includes an analysis of sports-functional garments produced by 10 brands during the
period 2021-2025. The categories of sports-functional jackets and vests offered during the same
period are also investigated.

Based on the comprehensive and in-depth literature review and the conclusions drawn
from it, the aim and objectives of the dissertation are formulated.

The logical sequence and coherence of the dissertation are particularly noteworthy. For
example, based on the conclusions presented in Chapter One, two empirical studies are
conducted in Chapter Two to assess the factors that determine whether garment production can
be considered sustainable. The perceptions of specialists regarding sustainable development in
the Bulgarian fashion and textile sector are investigated. An expert survey is conducted to assess
the significance of the factors contributing to product and production sustainability in garment
manufacturing. Following the analysis of the collected data, a concise set of factors for ensuring
sustainable garment production is developed.

The dissertation provides an extensive analysis and investigation of a number of cause-
and-effect relationships, including the relationships between key design characteristics of




sports-functional jackets from the collections of the selected 10 brands during the study period,
as well as the relationships between four groups of insulation materials and their specific
characteristics.

The product diversity of the ten leading manufacturers of sports-functional garments
and the dynamics of their production for each yecar under investigation are also examined. The
characteristics of the jackets are analysed, with each characteristic representing a specific
technological choice directly related to the sustainability, functionality, and adaptability of
sports-functional garments, as well as to the sustainable materials and practices implemented
by the selected brands.

For this purpose, a shape index is determined through a combination of statistical
methods, including principal component analysis, cluster analysis, and correspondence
analysis. In this regard, I consider it important to emphasize that the application of mathematical
methods for analysis and evaluation provides a sound scientific basis for the research conducted
in the dissertation.

As a result of the investigation of, on the one hand, adaptive structures in sports-
functional jackets as factors contributing to product sustainability and, on the other hand,
leading web-based systems used in the garment industry, a methodology for creating technical
documentation has been developed. The methodology describes the sequence of processes
involved in the production of adaptive sports-functional Jackets.

Based on the developed methodology, a digital tool has been created that reflects the
specific characteristics of personalized modular clothing designed for outdoor activities.

In view of the above, it can be concluded that the dissertation submitted for review represents
an in-depth scientific research study in the field of technological design and development of
contemporary sustainable sports-functional garments.

2. Relevance of the problem

Sports-functional clothing is one of the fastest-developing categories of functional
garments. Increasing requirements concerning functionality, quality, and environmental
responsibility create a need for continuous research into the properties and production principles
of this typc of clothing. Technological innovations, new materials, and advanced sewing
technologies are continuously transforming the way sports-functional garments are designed
and manufactured.

In her doctoral dissertation, M.Sc. Eng. Mima Penkova investigates the product range,
characteristics, and factors that determine whether a product can be considered sustainable. The
expert survey interviews conducted reveal relationships between the choice of technological
methods and the specific requirements of this type of garment. Overall, the development of a
methodology for the design and organization of technological processes for sustainable
production, together with the creation of a digital tool for adaptive clothing, reflects the actual
needs of the garment industry.

In today's increasingly digitalized world, research into the factors determining the
selection of technological methods for the sustainable production of sports-functional garments
is a highly relevant issue, and its appropriate resolution directly influences the quality and




efficiency of production. In this regard, the research problems addressed in the dissertation are
particularly timely, relevant, and significant.

3. Knowledge of the State of the Problem

Based on the comprehensive study and analysis, presented primarily in Chapter One, of
functional and sports-functional garments, the principles governing their production and their
properties, as well as the factors contributing to sustainability, it can be concluded that the
doctoral candidate has an in-depth understanding of the current state of the problem. The
competent and appropriate application of mathematical methods for analysis and evaluation in
addressing the research tasks formulated in the dissertation also demonstrates a good command
of mathematical and statistical approaches applicable to research in the field of garment
production technology.

4. Approach to and Solution of the Problem

The comprehensive and in-depth analysis of the literature and the conclusions drawn
from it have enabled M.Sc. Eng. Mima Krasteva Penkova to correctly formulate the aim and
objectives of the research. The object and subject of the scientific study have also been clearly
defined.

Overall. in the dissertation submitted for review, an appropriate research and analytical
methodology has been correctly selected for addressing cach of the formulated tasks.

In the theoretical and experimental investigations undertaken to address the specific
research problems, the following approaches have been appropriately applied: study and
analysis of functional and sports-functional garments; investigation of the properties and
principles of sports-functional clothing; analysis of the factors contributing to product
sustainability; and identification of the factors determining the selection of technological
methods for sustainable production. In addition, cluster analysis and principal component
analysis have been applied to investigate the opinions of specialists obtained through interviews
and surveys, while correspondence analysis has been used to investigate the relationships
between the characteristics of sports-functional jackets.

5. Reliability of the Results Obtained

The results obtained have been presented to the candidate's academic department and at
international scientific forums. They have been summarized in four scientific publications and
published in specialized scientific journals.

The presentation, discussion, and acceptance of the research, analyses, and conclusions
contained in the dissertation by the scientific community both in Bulgaria and internationally
provide evidence of the reliability and significance of the results obtained by the doctoral
candidate, M.Sc. Eng. Mima Penkova.

6. Main Contributions

The results of the research conducted in relation to the aim and objectives of the
dissertation have been summarized by the doctoral candidate in a total of nine scientific-applied
and applied contributions.




| accept the contributions formulated by M.Sc. Eng. Mima Penkova, the principal scientific-
applied contributions being:
> Key sustainability factors and their determining role in the design of technological
processes for the sustainable production of high-performance sports-functional
garments have been identified.

Y/

New knowledge has been obtained concerning the relationships between the principal
characteristics of sports-functional garments, which define specific rules for the design
of sustainable sports-functional jackets.

> A new approach to the design of technological processes and the generation of
technological documentation for the manufacture of high-performance sports-functional
garments has been proposed.

»  Knowledge has been obtained concerning the functional characteristics ot insulation
materials, providing a basis for their precise selection in the design of sports-functional
jackets.

The dissertation also presents a number of significant applied contributions, including:

> An approach for developing a high-performance sports-functional jacket has been
proposed, together with a methodology for creating the technical documentation
required for its manufacture through the integration of the modular clothing principle.

> A web-based application has been developed for the design of sports-functional jackets
and the generation of technological documentation for their production.

» More than 320 model variants of sports-functional jackets have been proposed in
different silhoucttes. These variants are generated from three basic vest structures
through the combination of components and clements with different characteristics and
have the potential for implementation in mass garment production.

7. Author's Personal Contribution

Based on the analysis of the research presented in the dissertation, it can be concluded
that M.Sc. Eng. Mima Penkova demonstrates a thorough command of scientific research
methods.

The author's personal contribution is also evidenced by the fact that the doctoral
candidate is the first author of all four publications submitted in connection with the
dissertation. The presentation and dissemination of the research results associated with the
dissertation further support the conclusion that the scientific work is primarily the doctoral
candidate's own work, developed under the expert guidance of her academic supervisors.

8. Application of the Results in Practice

| consider that the proposed approach for developing a high-performance sports-
functional jacket, the methodology developed for preparing the technical documentation
required for its manufacture, and the implemented web-based system, which generates in real
time the technological documentation necessary for the production of the designed garment, are
of significant importance for both theory and practice in the field of garment production
technology. The developed solutions have the potential for application both in the garment
industry and in educational activities within this field.
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9. Publications Related to the Dissertation

M.Sc. Eng. Mima Penkova has submitted a list of four publications. All four scientific
articles related to the dissertation are written in English. Three of them have been published
in peer-reviewed scientific journals, while one has been published in a publication indexed and
abstracted in the Scopus database. The doctoral candidate is the first author of all four
publications. It can be concluded that the publications submitted in connection with the
dissertation reflect a substantial part of the research presented in the doctoral thesis.

10. Comments and Recommendations to the Doctoral Candidate

The results of the research conducted and the evidence presented demonstrate that the
contributions claimed in the dissertation are significant and are oriented toward both the
theoretical and practical aspects of the investigation of technological methods for the
sustainable production of sports-functional garments.

The doctoral candidate has taken into consideration the recommendations | made during
the preliminary discussion of her scientific work. Therefore, | have no substantial comments or
additional recommendations concerning the dissertation.

Taking into account the importance and significance of the research and analyses
conducted, | would recommend that M.Sc. Eng. Mima Penkova consolidate the results obtained
and present them in the form of a teaching and methodological handbook.

11. Conclusion

The dissertation represents a completed and comprehensive research work that meets
the requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria (LDASRB), the Regulations for its implementation, and the Regulations for the
Development of the Academic Staff at Trakia University — Stara Zagora. The overall work of
the doctoral candidate and the significant results achieved in the field of contemporary
sustainable production of sports-functional garments provide sufficient grounds for me 1o
recommend that M.Sc. Eng. Mima Krasteva Penkova be awarded the educational and scientific
degree “Doctor” in the ficld of higher cducation 5. Technical Sciences, professional ficld 5.1
Mechanical Engineering, scientific specialty “Technology of Garment Production.”

17.08.2026

-

Reviewer: 7
/Prof. Dr. Eng. Snezhina Andonova/
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