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1. Ilpeacrarenn Mmarepuann

JlokTOpauTsT Mar. umk. Msan Credanos Msanos e 3auncieH B JOKTOPaHTypa KbM

KaTenpa ,Marepuano3Hanne u TeXHOJIOIUS HA MaTepHaNTe™ HA TeXHUYecKH yHHBepCHTeT -

Codus. 3a msrotssne Ha HacTosmaTa PCLCH3HA Ca TOTYYEHH BCHYKM HEOOXODMMHM 3a

SalpTaTa  JOKyMEHTH, BK/IIOYHTEIHO IHCEPTALMOHEH TPYIIL, aBTOpedepar, xomus Ha 5
yOIMKaIMOHHN MaTepuaa 1o JUCepTalusTa u JIp.

2. AKTyaaHocT Ha paspaboTeHus B AUCePTAUHOHHUSA TPYA Mpodiaem

Temara Ha pucepranuonuus TpyI, CBBP3aHa ¢ ObP30TO M3rpakaaHe U BANMIHpPAHE HA
KQ9CCTBCHUTE TIOKaszaTenmu Ha (OpmMooOpasyBam HHCTPYMEHTH, € 0COOCHO aKTyaJlHa B
ChbBPEMCHHHUTC YCJIOBHS HAa MAIIMHOCTPOMTE]IHATa M JeApCKa HUHAYCTpUsA. MHTeH3uBHATa
KOHKYPCHIIHA, HAPACTBALINTE H3HCKBAHUS KbM KAYeCTBOTO HA NMPOIYKIHSTA H HENPEeKbCHATO

ChbKpalaBaluuTe ce CPOKOBE 3a BHEAPSIBAHE HAa HOBU U3IEJIUS OIpeIeIAT HEOOXO0IUMOCTTA OT

SHATHTCIHO yCKOpABaHEe HA MPOUECHTE 10 H3PabOTBaHE H BaIHAMpaHEe HA HHCTPYMEHTAIHA
EKHITUPOBKA.

B unnyctpuannara npaktuka, H3MON3BAHETO HA TEXHOJIOTHH OT THIIA Rapid Tooling 3a
NPOM3BOACTBO Ha (HOpMOOOpasyBally HHCTPYMEHTH IIPEICTABIIABA BAKHA MPEeIIIoCcTaBKa 3a
OCTHraHe Ha ObP30 H HKOHOMIYECKH e(eKTHBHO BHEPSBAHE HA HOBH NPONYKTH. 3HAYEHHETO
Ha TeMaTa Cc€ rmoa4yeprana U OoT (pakTa, 4e B rjiodaneH Mamad KOMIIAHHUTE TBPCAT eheKTUBHU

1 I'bBKaBH PCIICHHUS, YPE€3 KOUTO 1a ONTHMHU3HPAT IPOU3BOJACTBEHUTE CH PA3XO.IM U /1A HAMATIST
BPEMETO 3a IyCKaHe Ha MPOAYKTUTE Ha Ia3apa.

AKTyalHOCTTa Ha mpo0JeMa ce 3acHiBa M OT HEOOXOIMMOCTTA 3a OCUTYpsIBaHE Ha
BUCOKA HANCKIHOCT U TOYHOCT Ha (opMooOpasyBammTe MHCTPYMEHTH, TBhH KATO BCSKO
OTKJIOHEHHE HJIM IPEIIKH B NIPOIEca MOKE Ja JOBEE [0 CHIIECTBCHH (GUHAHCOBH 3aryOu u
3a0aBAHMA B IPOU3BOICTBEHATE LUKIH. J[OIBIHATEICH (akTop 3a aKTyanIHOCTTa Ha TeMara e
U OBP30TO PasBHUTHE HA AAMTHBHUTE TEXHOIOTHH, KOHTO OTKPUBAT HOBHU BB3MOXKHOCTH 3a
HHOBAllMM M IOBUINABAHE HA E(eKTHBHOCTTA B MPOM3BOACTBOTO HA HHCTPYMEHTANHA
eKUIIHPOBKA.,

B To3u cmucnn, aucepranmonnara Tema e GescropHo HaBpeMEHHA H 3HAYKUMa,
CBOTBETCTBAHKH M3LAJIO HA CHBPEMCHHHTE H3HCKBAHMUS H TCHICHIUH B HHIYCTPHSATA.
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3. Crenen Ha M03HABAHE CHCTOSHHETO KA npoo
JUTEPATYPHUS MaTepHAaJ

ABTOPBT IMOKa3Ba MHOTO J00p0 IO3HABAHE HA CHCTOSHHETO HAa npobiema, karto
ACMOHCTpPHpA 33 1BJIO0YCHO U CHCTEMATHYHO [IPOYYBaHE HA IIH

U3TOYHHIA, CBBP3aHH C pa3paGoTBaHATA TEMATHKA.

JIEMAa H TBOpYECKaA HHTEpIpeTanusa Ha

POK CIIEKTBp OT JIMTEpaTypHHU

B nucepranusta e HanpapeH
H3uepnaresnien o030p u 3aabI00YeH AHAIN3 Ha CHIICCTBYBALIUTE METOIM W TeXHOJOLHH 32

IIPOU3BOACTBO Ha OBp3u  (hopmoobpasysaiu HHCTPYMEHTH,
KOHBCHIIHOHAITHATE, TaKa H HA CHBPEMEHHHATE AUTHBHH MOIXO M.

BKITIOUMTEIIHO KakTO Ha

IpencraBenara nutepatypra ClIpaBKa 0TpassBa aKTyaHUTE TEHIEHIINH U Hall-HOBHTE
HayqHH INOCTHKEHUS B 00JacTTa, KaTo IOKTOPAHTBHT ycnemHo obobuiaBa pasnHuxuTE
TCOPCTHYHHI 1 NPAKTHYECKH aCIEKTH Ha npobdiematnkara. OcoGeno II0JIOJKUTEIIEH MOMEHT €

yMElaTta cenekius Ha H3TOYHHIIH, KOUTO IIO3BOJISIBAT JICTANIIHO pasriexaaie u TBOPYECKO

obobmasane Ha pa3HOOOpasHHTE TOIXOIH W METOZM B KOHTEKCTA Ha CHBPEMEHHHTE

H3HUCKBAHUsI KbM KAa4YeCTBOTO U C(l)eKTI-lBHOCTTa Ha HHCTpYMCHTAJIHATAa CKHITMPOBKa.
ﬂOKTOpaHT'bT YCIIsIBa HE caMo Jia CHHTE3HUpPa HAJIHYHUTE 3HaHUA, HO U J1a NMOAXOOH

TBOPYCCKH KbM TAXHATa HMHTEPIPETAlUs, KATO M3BEXKIA SICHO neQUHUPAHH HACOKH u

[IpCANIOCTaBKH 3a COOCTBEHHTE CH H3CICIBAaHHA. BHHMATENIHO MOAOPaHUTE M IIPELU3HO

AHAJIM3NPAHH  JIMTEPATYPHH HM3TOYHHULIM JONPUHACAT 3a  SICHOTO nepuHHpane Ha
npo0ieMaTuKaTa M apryMeHTHPAT HEOOXOMMMOCTTA OT 3a(bI00YABaHE HA M3C/IEIBAHHUSATA B
OCOKa pa3padoTBaHe M BAIWIHpAHE Ha e(eKTHBHH METONUKH 3a M3rpa’klaHe Ha
(hopm0o0Opa3syBaIy HHCTPYMEHTH.

Tesu pesynratn mu nasar ocHoBamme yGemeno na TBBPIS, Y€ NOKTOPAHTHT MUMa
HAIIBJIHO 3aBbpUICHA MPEICTaBa 3a CHBPEMEHHOTO CHCTOSIHHE Ha TpoGieMa, KOeTo My
MO3BOJIAIBA 1a pa3sBME JIOTHKATa Ha pa3paboTeHaTa B JUCEPTALMATA KOHICMIHS 38 HEHHOTO
PCITaBale BLB BAPHATA N0COKA. Bemtko ToBa e nokasareinctso, ye o6pazoBaTenHaTa nen Ha
OOY4YeHHETO 110 JOKTOPCKATAa Mporpama e YCTCIIHO TMOCTUTHATAa M 110 KaTerOpHYEeH HAYHH
OTpa3eHa B JUCEPTALUOHHUS TPYI.

4. CroTBeTcTBHE HAa M30PAaHATAa METOANKA HA W3CIEABAHE ¢ MOCTABEHATA eI | 3a1a4u
HA THCEPTAMOHHHS TPY/I

I/I36paHaTa MCTOOHKA Ha M3CJIeABAaHE HAIIBJIHO CHOTBETCTBA HA nocrascHara LI H
KOHKpPETHUTE 3a1a4i, GOPMYyTHPAHH B IUCEPTALMOHHUS Tpyd. B paGorara sicHO ce oTkposBa
JIOTHYHA TOCJIEIOBAaTETHOCT NpH H300pa Ha MOAXOIMTE M METOIHUTE, KOUTO ¢a aneKBATHO
MOAOPaHH U yCIEMHO MPHIOKSHH 3a PelaBane Ha NeGHHAPAHITE H3CIeI0BATEICKH 3aTAYM.,

MeToauKaTa ce OT/IMYaBa ¢ KOMIIIEKCEH TOIXOA, BKIIOUBALI CHCTEMaTH3HUpaHe Ha
BIIUSACIITUTE d)ax"ropn, 3a1bI00YeH TEXHHKO-UKOHOMHYECCKH aHalln3, KakKTo u CTparCru4ccka
OLICHKA Ha JKU3HEHUS UKD Ha (popMOoOpasysanite HHCTpyMeHTH. [loGpanuTe MeTOIH 32
H3CJICIBAHE IPETOCTABAT BB3MOXKHOCT 3a €(pEeKTHBHO H IUIOCTHO pasriiexaaHe Ha
NoCTaBeHaTa MpobjieMaTHKa, KOSTO € MpeNoCTaBKa 3a HANEKIHOCTTA U yOeauTenHocTTa Ha
IIOJIy4YEHHUTE Pe3yATaTH U U3BOJIH.

SIcHO ce ouepTaBa ChIVIACYBAHOCTTA H IPSKATA BPh3Ka MEKIY H30DPaHATA METOIHKA 1
Ne(uHApaHaTa H3CJIeA0BaTeNICKa Lel — /1 C€ TPE/IOKAT C(CKTUBHH W MPHIOKMMHE METOIH 32
Obp30 M3rpakiaHe M BIMAMpaHE HA KAYSCTBEHHTE MOKA3aTeNy HAa (popmoobpazysanuTe
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MHCTPYMEHTH. ToBa 10Ka3Ba momxosmms H300p M YCIENIHOTO M3MOM3BaHe Ha METOJUKaTa
NpH pa3paboTBaHETO HA AHCEPTALMOHHUS TPY/I.

S. KpaTka anaaurununa XaPaAKTePHCTHKA HA €CTECTBOTO M OLECHKA HA J0CTOBEPHOCTTA HA
MaTepuaga, BbpXy KoilTo ce rpaasit NpHHOCHTe Ha AMCePTANHOHHHS TP/

JlucepTannoHHusT Tpy R MpECTaBIIABA 00CTOMHO H 3a1BI60YEHO HaydHO H3CleIRane,
HacoCHO KBM BaKEH U aKTyaleH Ipoldiem — OBP30TO M3rpaxiane u BAJIUTUpaHe Ha
KQYECTBCHUTE IMOKasaTenn Ha (opMoobpasypamm HHCTpyMeHTH. llpencraBenara paGora
o0XBala LIHPOK KPBT OT TCOPCTHYHH, MCTOJONOTHYHY M IPHIIOKHU ACIIEKTH, B KOHTO ce
PasriexKaaT moApoOHO M IOCIEAOBATEIHO KAKTO TPaOUUHOHHATE, TaKa M CHBPEMEHHHTE
TEXHOJIOTHH H NOAXOAH B 00J1acTTAa.

B ocHoBara Ha wm3cremBameTro crom [PCIU3HO IPOBEIECH TEeXHHKO-HKOHOMIYCCKH
aHamu3, KOHTO oOxBama (QaxkTopuTe, BIHsEIHU BbpXy H300pa M H3MON3BAHETO HA
hopmooGpasyBaiy HHCTPYMEHTH, KAKTO U CTpaTerusaTa 3a OLIEHKA Ha JKU3HEHHS UKL Ha
TE3H HHCTPYMEHTH. ABTOPBT CHCTEMATHYHO PA3rIekKIa U IIPOBEK/Ia CPABHUTEJICH aHAIU3 Ha
PA3/IMIHATE MaTePHAIM U TEXHOJIOIMYHH PEIICHNS, KaTO IPEACTAB SCHHU KPHTEPUU 3a H300p
Ha HaW-NOAXOISUINTE METOOM U  MaTepHaiu Ipd  IPOH3BOJACTBOTO Ha Obp3M
(popmooGpasysanu HHCTPYMEHTH.

MarepransT, H3M0N3BaH B IHCEPTALHOHHMUS TPYA, BKIIIOYBA 3a1bI00YEHY aHATUTHYHH
H3YUCIICHUS, TIPAKTHYECKH EKCIIePUMEHTAIHN NAHHH M BHUMATEJHO 0A0paHu TPUMEPH OT
PCATHH HHIYCTPHAHM yCIOBUs. Te3H acmeKTH [aBaT OCHOBaHHME 1a ce TBBPIU, Ye
PE3YJITATUTE, MOMYICHH B PAMKHTE Ha U3C/IETIBAHETO, Ca HANEKIHH, 100pe apryMEeHTHPaHHU U
HMaT peajiHa IIpaAKTHYECKa IMPHJIOXKHUMOCT,

OGobmasaiiku kazaHoTo, MOra ja 1ocoua, ye AUCCPTALHOHHUAT TPyA ce Oazupa Ha
AOCTOBEPCH, BHUMATE/IHO MONAOpaH M aHATMTHYHO 06pabOTeH MaTepHal, KOeTo rapaHTupa
BHCOKO HHBO Ha Hay4Ha ¥ NPHJIOXKHA CTOIHOCT Ha NPEJICTABEHHTE Pe3y/ITaTH U IPHHOCH.

6. Hayuno-npuiioskuu u npHIoKHI NPHHOCH HA AMCEPTAUHOHHNS TP/

Cunram, e H3BeIeHHUTE PUHOCH Ca HAYUHO-IIPUTONKHI 1 IIPUIIOKHU.

A. Hay4uHo-npuioxuau npunocu:

Cnopen xapakTepa CH Hay4HO-TIPIJIOKHHTE NPUHOCH CIMAaJaT KbM CIEIHUTE
METOIUYHH KaTErOpHH:

Al. [Joxazeane ¢ Hoeu cpedcmea Ha CvbUECMEeHU HOGU CIMpAHU Ha geye
cvu{ecmeyeauiu HaAy4YHU oﬁnacmu, npoéﬂemu, meopuu, xunomesu.

Mssbpiiena e oGocHosana u 3a1b16049¢Ha OLCHKA Ha METOIUTE 34 IPOH3BOACTBO Ha

Obp3u GopmMooOpasyBallit HHCTPYMEHTH, IPH KOETO e neduHUpaHa sicHa ,,;30Ha Ha e eKTHBHA
IIPUIOKUMOCT™ HA KOHBEHUHOHAJIHUTE TEXHOIOTHH.

A2. Cv30aseane na Hosu Kaacupukayuu, memoou, KOHCHIDYKUWUU, MEXHO02UU:

1. PaspaboTtenu ca HOBa cTpaTerus u MeTomOJOrHS 32 IpoeKTHpaHe, U3paboTBaHe U
npusarane Ha Osp3u HopMOOOpasyBal HHCTPYMEHTH B MHAYCTPUATHH YCIOBUSL.

2. TlpeiokeH € MHOBaTHBeH MOAXON 3a MOA0OpSBaHE eQexTUBHOCTTA Ha
PasriIeKIaHATe TEXHOJIOTHH U METO/IH, KOMTO € yCIenHo anpodupan B MpaKTHKATA.
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3. Ilpemnoskeno e cucreMHoO PCIICHHE 3a TIPOM3BOJCTBO HA MAIKH CEPUH AeTaii/li |

H3CTIUS, H3N0JI3BAKH YHHBEpCaJIeH HHCTPYMEHT, KOeTo IIO3BOJISIBA  3HAYUTEJIHO

CbKpalllaBaHe Ha CPOKOBETE 3a BHEApPsIBaHe.

4, C'I:3I[aﬂeHa € HOBa METOoJHMKa 3a KOJIMYECTBECHA OIlEHKa Ha [IPHIIOXKHUMOCTTA Ha

Matepuami 3a QopmooOpasyBalli WMHCTPYMEHTH, OCHOBAHA Ha XapaKTepUCTHKHTE Ha

MaTepHalla U1 Heromara LICHA, CIpsAMO cneumanaTa Ha I

PHIIBAHMS HeTaill upez HORata
BeJimunHa Cvi.

A3. Honyyaesane na nomevpoumenHu haxmu:

PaspaGoTena e meTommka 3a m3crnensane ma NPOU3BOIUTEIIHOCTTA TIPU (HHHINHA

00paboTka, Kato € BhBejieHa 1 MOTBBRP/ICHA aBTOPCKA BemunHa Sf, mo3BONABaIA 06EKTHBHA
KOJIMHCCTBCHA OLICHKA Ha MPOU3BOANTEIIHOCTTA Ha MpoLieca.
b. llpnnoxnu npunocn

[Ipunoxuure npuxocH KacHQHUIMpam B clieIHUTE OOMONPHETH METOIHYHHN 06nacTy:
bl. /lokaszeane ¢ moeu cpedcmea na CHU{EeCMBEeHU HO6U CIMPAHU HA Geye

Chlfecmeysauqu HayuHu odacmu, npooaeMu, meopun, Xunomesu:

-IIIp.-1;

b2. Cv3zoasane na noeu Kilacugpurayuu, memoodu, KOHCIMPYKUIUU, MEeXHON02IIL:

-IIIp.-2; IIp.-3; [ITp.-4; IIIp.-6;

b3. Ioayuasane na nomevpoumennu haxmu:

-I1Ip.-5.
7. Ouenka 3a creneHTa HA JHIHOTO y4acTHe Ha JHCEPTAHTA B IPHHOCHTE

IIo3HaBam OKTOpaHTa Mpe/u BCHUKO OT HeropaTa HAyYHA IPOYKITHS, AEMOHCTPUpAHA
CHOJNYYIHBO Ha BXKHU Hay4HH (opymu. OT Apyra cTpaHa, MO3HABaM MHOTO Jo0pe Hay4yHus
My pBKOBOAUTEN - Ipod. a0 I'eopru Togopos. Bucokusar npodecnonammssm u epexTHBHITE
MY METOZH 3a 00y4YeHHe Ha TOKTOPAHTH MU JaBaT YBEPEHOCT Ja 3asBsi, 96 OCHOBHITE HIICH,
3QNI0XKEHH B Ta3H paboTa, ca OpUTHHAICH MPHHOC Ha aBTOpa.
8. Ilpeuenka na nyd/mKamuuTe mo AUCEPTANMOHHNIS TPy

B monkpena ma coute m3cnemBamus u xaro H3pa3 Ha NMyOIHYHOCT HA HAEHTE CH,
JOKTOpaHTHT Mar. MHXK. MBaH MBaHOB mpejcTaBs 5 nyOnMKAmmMM, KaTo BCHYKH Te ca B
CHAaBTOPCTBO, @ TPH OT TAX Ca NMyONNKYBaHH B H3JaHHs, HHAEKCHpanu B Scopus. Bcuuku
myONMKanuy ca B o61acTTa Ha nmpobiemMarikara Ha AUCEPTALMOHHOTO H3cieaBane. Hanmncanu
Ca KOPEKTHO M 00OXBAIIAT OCHOBHHUTE HACH HA UCEPTALMOHHHUS TPYL.
9. U3noasBane HA pe3yaTaTuTe OT JMCEPTAMOHHMIS TPYA B HAYYHATA H COIHAJHATA
NPaKTHKA

Pesynraturte oT npejcraBenus aucepTalMOHEH TPYI HMAT CHIIECTBEH MOTEHIHAT 32
[IPaKTHICCKO MPHIIOKCHHE KAKTO B HAayYHATa, Taka U B COIMAIHATA PaKTHKA. PaspaboTenuTe
METOMOJIOTHH U TIOAXOH MOTraT Ja ObIar yCIeIHO HHTErpUpaHd B HAYYHH H3CIeABAHHS U
o0pa3oBaTe/lHi MpOTpaMil, CBBP3aHU C NPOEKTHpaHe, KOHCTPYHpAHE U IPOM3BOJCTBO Ha
bopmoobpasysaim nHcTpyMenTH. CHCTEMHHTE PELICHHS 1 KJIaCH(DHKALMUTE, TIPEJJIOKEHH B
paboTara, ca MOAXOJANIM 3a BHEAPSBAHE B WHIYCTPHATHH NPEeINPUATHS, KOUTO TBPCST
e(DEKTUBHOCT, HKOHOMMYECKA PEHTAOHIIHOCT U KOHKYPEHTOCIIOCOOHOCT.
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COHHEUIHOTO 3HAYCHHUE Ha AUCEpTanusTa e CBBP3aHO € BE3MOKHOCTTA 3a OIITHMHU3aIUs

Ha IIPOM3BOJICTBEHUTE MPOLECH, HAMAISBAHE HA PA3XOTUTE H CPOKOBETE 3a pealn3aius Ha
HOBH IIPOAYKTH. ToBa 0T CBOs cTpana MOKe 1a oBee A0 MOBHUIIABAHE HA MKOHOMMYECKATA
YCTOHYHBOCT M KOHKYPEHTOCIIOCOOHOCT Ha MPEANPUATHATA, KOETO MMa IIPSK MOJIOKUTEEeH
€PEKT BBPXY 32€TOCTTA M HKOHOMHYECKOTO PasBUTHC HA PETHOHA U CTpPaHATa KaTO IS0,
CienosarernHo, npakTuyeckoro lTpHJlarane Ha MpeIoKEHUTE Pe3yiITaTH MosKe na JOTIpHHECe

SHAYMTETHO 33 NOJ0OPsBaHE KAYeCTBOTO HA KHBOT M COLMAIHATA CTaOHJIHOCT,
10. Muennsi, npenopbskn u 6eesxKkn

Hsmam cpimectsenn 3aGenesxkn, ¢ kouto A2 OCHOpBaM TIOCTUTHATHTE PE3yNTaTH W

UPHHOCHH MOMCHTH B MaTepHAlNTe, INpEICTABeHH OT Mar. uux. Mpan MBanos.

JlucepranHoHHUAT TPy ce oTHuaBa ¢ JICHOTA, MOCJICI0BATEIHOCT U J00pe aprymeHTHpaHa

CTpykTypa. Brieuarissamia ¢ H 3aIba00YEHOCTTA HA AHATHTHYHATA pabota, KakTo W
MPaKTHICCKaTa 3HAYMMOCT HA MOJIYUEHUTE pe3y/ITaTH.,

KaTo KOHCTPYKTHBHH Npenopsky 3a 6b1emmm H3CIEIBAaHUSA U JONBJIHUTEITHO Pa3BUTHE
Ha pasriexaanata TeMaTikKa Morar Ja 0bJ1aT moCoYeHu:

o PasmmpsBane w©a excmepumentanmata Gasa 4pe3 BKJIIOYBAHE Ha I10-TOJISIMO

pasHooOpasie 0T MaTepHaIH 1 TeXHOMOrHH. ToBa 61 O3BOJMIO IO-ITbJIHA BaJTWTALIUS]
H I0-100p0 pa3zdupaHe Ha TPHIOKHUMOCTITA W OFPAHHYEHUATA HA MPEIIIOKEHUTE
MCTOMOJIOTHH B pA3/IMYHH MPAKTHYECKH YCIIOBHA, MOBHINABAHKH IbBKABOCTTA I
YHUBEPCAJIHOCTTA Ha peIIeHUsTa.

° HpOBe)K,HaHe Ha JOIBJIHUTEIIHU CPaBHHUTCIIHH MU3CJIeOBaHHUSI C MCKIAYHaApOIHH
HHAycTpnamiu mpaktuky. [TonoGen nmoaxon 61 moANOMOrHAN MO3HIMOHUPAHETO Ha
Pa3paboTeHHUTE DEIIEHNMS CHIPSIMO KOHKYPEHTHHTE TEXHOJOIMH Ha MEKIYHApPOIHO

HHBO, KaTo I10 TO3H HAYMH C€ 3aCHIIH 1 apI'yMEHTHPA TSIXHATA KOHKYPEHTOCTIOCOGHOCT
1 €(EKTHBHOCT.

o JleraiiHO TIpoyuyBaHe u pa3paboTBaHe HA HACOKH 3a HHTErPUpPAHE Ha IMPEJICTABEHNUTE
MONXOMH B HHIYCTPHATHOTO MPOU3BOACTBO 4Ype3 KOHKPETHH OH3HEC MONCIH W
CTPaTEruy 3a KOMEpCHAIU3aNus. SIcHaTa ¥ NpaKTHYHA CTpaTerus 3a KOMepCcHaIH3aIus
Ou cmomornana 3a mo-Gbp3o u IIHPOKO BHCIPsABAHE HA IIOJIyYEHUTE pe3yITaTH B
MHAYCTpHATIHATA TPAKTHKA, KaTO YBEJIHYHM TAXHOTO PEAJHO HKOHOMHYECKO
BB3/ICHCTBHE.

OrOensasanure MPCIOPPKH HE HaMallABaT BUCOKAaTa CTOHHOCT Ha JMCEpTAI[HOHHUS
TPYA, @ HAlpOTHB — IOAYCPTABAT BH3MOKHOCTHTE 332 HETOBOTO IMO-HATATHIIHO PA3BHTHE W

IPAKTHYCCKO IPHIIOKCHUE, KATO CHIIEBPEMEHHO CTHMYIHPAT OBIEHM HAYYHH W MPUIOKHMU
pa3paboTku.

11. 3akmoyenue

[lo Moe mHeHme mucepTamuATa MpeiCTABIABA HAMBIHO 3aBBPLICH HAy4yeH Tpyna ¢
IOMYCPTaHO NPAKTHYCCKO NpuilokeHHe. MarepuanbT € jo0pe CTPYKTYpPHpPaH, SCHO H
IPETICIHO U3JI0XKEH.

B 3akmouenue mora ma orGeneska, e AMCEPTAHOHHHSAT TPYA HAI'BJIHO OTroBaps Ha
M3UCKBAHHATA HA 3aKOHA 32 Pa3BHTHE HA AKAIEMHUYHHS CHCTAaB B Peny6imka Bwirapus u
[IpaBunnnka 3a HeroBoTo mnpmiarane. BbB Bpb3ka c TOPEH3/I0KEHOTO TMpeiaraM Ha
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moanTaeMotro Hayuno xypu na HPUCRIM Ha mar. umk. HBan Credanos Mpanon
00pa3oBaTeNHaTa M HAayYHa CTeleH "lokTop" B NPO(ECHOHAIHO HaNpaBJeHHe Ro i |

Mamunno HHKEHEPCTBO® H HAYYHA CHEeNHATHOCT »ChOPbIKEHHSl, MAIIMHH U CHCTeMH 3a
JCSAPCKOTO MIPOU3BOJCTBO,

24.03.2025 r. N3roroBui cranoBHILETO:
/mpod. au uHK. Jumutsp Jindes/
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OPINION

rof. D.Sc. Eng. Dimitar Andonov Dichev on the dissertation work of

RN .Sc. Eng. Ivan Stefanov Ivanov on the topic: ,,Rapid development and

validation of quality indicators Jor molding tools“ for awarding the
educational and scientific degree "Doctor" in the professional direction 3.1
Mechanical Engineering" and scientific specialty 02.01.18
Machines, and Systems for F. oundry Production*
Supervisors: Prof. D.Sc. Eng. Georgi Todorov, Corresponding Member
Assoc. Prof. Eng. Petar Dobrev, PhD

Technical University of Sofia

wEquipment,

1. Presented materials

The PhD student, MSc Eng. Ivan Stefanov [vanov, is enrolled in a doctoral program at
the Department of Materials Science and Technology of the Technical University of Sofia. All
necessary documents for the defense, including the dissertation, the abstract, copies of five
publications related to the dissertation. and other supporting materials, have been received for
the preparation of this review.

2. Relevance of the problem developed in the dissertation work

The dissertation topic, related to the rapid development and validation of quality
indicators for molding tools, is particularly relevant under contemporary conditions in the
machine-building and foundry industries. Intense competition, increasing demands for product
quality, and continuously decreasing lead times for launching new products necessitate
significant acceleration of the manufacturing and validation processes of tooling equipment.

In industrial practice, the application of Rapid Tooling technologies for the fabrication
of molding tools is an essential prerequisite for achieving rapid and economically efficient
implementation of new products. The relevance of this topic is further emphasized by the global

trend among companies seeking efficient and flexible solutions aimed at optimizing production
costs and reducing product time-to-market.

The importance of addressing this issue is reinforced by the critical need to ensure high
reliability and precision of molding tools since deviations or errors during production can result
in substantial financial losses and delays in production cycles. Additionally, the rapid
advancement of additive manufacturing technologies provides further opportunities for
innovation and enhanced efficiency in tooling production.

In this context, the dissertation topic is undoubtedly timely and significant, fully
aligning with current industrial requirements and global trends.

3. Degree of knowledge of the state of the problem and creative interpretation of the
literary material

The author demonstrates excellent knowledge of the current state of the problem
through a thorough and systematic review of a wide range of relevant literature sources. The
dissertation provides a comprehensive overview and critical analysis of existing methods and
technologies for the production of rapid molding tools, covering both conventional and
contemporary additive manufacturing approaches.
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The literature review clearly reflects current trends and the latest scientific achievements
in the field, enabling the doctoral candidate to effectively synthesize various theoretical and

practical aspects of the topic. Particularly commendable is the carefu] selection of sources,
which facilitates detailed consideration and creativ

¢ synthesis of diverse approaches and
methods in line with contemporary requirements for t

ooling quality and efficiency.
The doctoral candidate not only synthesizes the available knowledge but also creatively
interprets it, clearly identifying guidelines and prerequisites for their own research. The

carefully selected and precisely analyzed literature contributes significantly to clearly defining
the problem and substantiating the necessity for further research aimed at developing and
validating effective methodologies for constructing molding tools.

These findings allow me to confidently state that the doctoral candidate possesses a
thorough understanding of the contemporary state of the research problem, enabling them to
logically advance the dissertation’s conceptual approach in the appropriate direction. All of this
serves as clear evidence that the educational objectives of the doctoral program have been
successfully met and are convincingly reflected in the dissertation work.

4. Correspondence of the chosen research methodology with the set goal and tasks of the
dissertation work

The selected research methodology fully aligns with the stated objective and specific
tasks formulated in the dissertation. The work distinctly demonstrates a logical sequence in the
selection of approaches and methods, which have been appropriately chosen and successfully
implemented to address the identified research tasks.

The methodology is characterized by a comprehensive approach, encompassing the
systematization of influencing factors, thorough techno-economic analysis, and a strategic
assessment of the lifecycle of molding tools. The selected research methods enable an effective
and exhaustive examination of the posed problems, thus ensuring the reliability and
persuasiveness of the obtained results and conclusions.

A clear coherence and direct link are evident between the chosen methodology and the
defined research objective—to propose efficient and practical methods for rapid development

and validation of quality indicators for molding tools. This confirms the appropriateness and
successtul application of the methodology within the dissertation research.

S. Brief analytical characteristics of the nature and assessment of the reliability of the
material on which the contributions of the dissertation work are built

The dissertation represents comprehensive and in-depth scientific research addressing
an important and timely issue—the rapid development and validation of quality indicators for
molding tools. The presented work covers a broad spectrum of theoretical, methodological, and

practical aspects, thoroughly and systematically examining both traditional and contemporary
technologies and approaches within the field.

The core of the research is based on a precisely conducted techno-economic analysis,
encompassing the factors influencing the selection and utilization of molding tools, as well as

the strategy for assessing the lifecycle of these tools. The author systematically reviews and
comparatively analyzes various materials and technological solutions, clearly defining criteria
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for selecting the most appropriate methods and materials in the

production of rapid molding
tools.

The materials used in the dissertation include detailed anal

ytical calculations, practical
experimental data, and carefull y

selected examples drawn from real industrial conditions. These
aspects provide grounds to conclude that the results obtained from the study are reliable, well-

argued, and possess genuine practical applicability.

In summary, the dissertation is based on credible, meticulously selected, and
analytically processed material. ensuring a high lev
the presented results and contributions.

6. Scientific-applied and applied contributions of the dissertation work
[ believe that the contributions made are scientifically applied and applied.
A. Scientific-applied contributions:

According to their nature, the scientific-applied contributions belong to the following
methodological categories:

el of scientific rigor and practical value of

Al. Proving essential new aspects of existing scientific fields, problems, theories, and
hypotheses through novel means:

* Areasoned and thorough evaluation of methods for producing rapid molding tools
has been conducted, clearly defining a "zone of effective applicability" for
conventional technologies.

A2. Creation of new classifications, methods, constructions, and technologies:

1. A novel strategy and methodology for the design, manufacture, and application of
rapid molding tools in industrial conditions have been developed.

2. An innovative approach aimed at enhancing the efficiency of the examined

technologies and methods has been proposed and successfully validated in
practice.

3. A systematic solution for manufacturing small series of components and products

using a universal tool has been proposed, significantly reducing implementation
times.

4. A new methodology has been developed for the quantitative assessment of the
suitability of materials for molding tools, based on material characteristics and cost
relative to the specifics of injection-molded components, introducing a new
parameter designated as Cvi.

A3. Obtaining corroborative facts:

¢ A methodology for evaluating productivity in finishing operations has been
developed, introducing and validating an original parameter, designated as Sf,
which enables an objective quantitative assessment of process productivity.
B. Applied contributions

[ classify the applied contributions into the following generally accepted methodological
areas:

B1. Proving essential new aspects of existin g scientific fields, problems, theories, and
hypotheses through novel means:

-A.C.-1;
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B2. Creation of new classifications, methods, constructions, technologies:
-A.C-2; AC-3; AC-4: A.C.-6;

B3. Obtaining corroboratory facts:
-A.C.-5.

7. Assessment of the degree of personal partici

pation of the doctoral student in the
contributions

[ know the PhD student primarily from his scientific production, successfully
demonstrated at important scientific forums. On the other hand, I know very well his supervisor

- Prof. Georgi Todorov. His high professionalism and effective methods of training PhD

students give me confidence to state that the main ideas laid down in this work are an original
contribution of the author,

8. Evaluation of the publications on the dissertation

In support of his research and as an expression of publicity of his ideas, PhD student
MSc Eng. Ivan Ivanov presents 5 publications, all of which are co-authored, and three of them
are published in journals indexed in Scopus. All publications are in the field of dissertation
research. They are written correctly and cover the main ideas of the dissertation.

9. Use of the results of the dissertation in scientific and social practice

The results of the presented dissertation have significant potential for practical
application in both scientific and social practice. The developed methodologies and approaches
can be successfully integrated into research and educational programs related to the design,
construction and production of molding tools. The system solutions and classifications
proposed in the work are suitable for implementation in industrial enterprises that are looking
for efficiency, economic profitability and competitiveness.

The social significance of the dissertation is related to the possibility of optimizing
production processes, reducing costs and deadlines for the implementation of new products.
This, in turn, can lead to an increase in the economic sustainability and competitiveness of
enterprises, which has a direct positive effect on employment and the economic development
of the region and the country as a whole. Therefore, the practical implementation of the
proposed results can significantly contribute to improving the quality of life and social stability.
10. Opinions, recommendations and notes

[ have no significant remarks challenging the achieved results and contributions
presented by MSc Eng. Ivan Ivanov. The dissertation stands out for its clarity, coherence, and

well-structured argumentation. The depth of the analytical work and the practical relevance of
the obtained results are also impressive.

As constructive recommendations for future research and further development of the
studied topic, the following can be suggested:
 [Expanding the experimental scope by including a broader range of materials and
technologies. This would enable a more comprehensive validation and deeper
understanding of the applicability and limitations of the proposed methodologies

under diverse practical conditions. thus enhancing the flexibility and universality
of the solutions.
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Conducting additional comparative studies involving international industrial

practices. This approach would support better positioning of the developed
solutions relative to competing technologies on an international scale, thereby
reinforcing and substantiating their competitiveness and efficiency.

Conducting a detailed investigation and developing guidelines for integrating the
proposed approaches into industrial production through specific business models
and commercialization strategies. A clear and practical commercialization strategy

would facilitate a quicker and wider implementation of the results in industrial
practice, thereby increasing their tangible economic impact.

These recommendations do not diminish the high value of the dissertation: rather, they
highlight opportunities for its further development and practical application, while also
encouraging future scientific and applied research.

11. Conclusion

In my opinion, the dissertation is a fully completed scientific work with a emphasized
practical application. The material is well structured, clearly and perspicuously presented.

In conclusion, I can say that the dissertation work fully meets the requirements of the
Law on the Development of Academic Staff in the Republic of Bulgaria and the Regulations
for its implementation. In connection with the above, I propose to the esteemed Scientific Jury
to award M.Sc. Eng. Ivan Stefanov Ivanov the educational and scientific degree ,.Doctor™ in

the professional field .,5.1 Mechanical Engineering™ and the scientific specialty ,.Equipment,
Machines, and Systems for Foundry Production®,

24.03.2025 r. Who prepared the opinion:
/Prof. D.Sc. Dimitar Dichev/
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