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1. AKTYaIHOCT HA paspaboTBAHMS B IHCEPTANMOHHHS TPYA npodiiem

IIpoGnemure, CBbp3anu ¢ pasBUTHETO HA AMTMTAINZALMATA B MHAYCTPUAIHHTE
MPCNPHATHS €A M3KIIOYHTEIHO  aKTYaJIHH, ThH KATO B [OCACJHHTE TOJAMHH
UH(PPOBH3AUMATA BEUE HE € MPOCTO KOHKYPEHTHO NMPEAUMCTRO, a KpuTHueH (aktop 3a
HKOHOMHYECKO ouensapane. Hosure perymaumn B obnacrra wa UT rtexnonoruure w
H3KYCTBCHHS MHTEICKT H HEOOXOAMMOCTTA OT ONTHMH3ALMA HA PECYPCHTE MPEeBpBIIAT
TEMATa B OCHOBEH OM3HEC IPHOPHTET,

Bblpekn [WMpokoTo HapiuzaHe Ha  KoHuenuun kato Muayerpus 4.0
NPAKTHYCCKOTO BHEAPABAHE HA JIMIUTAIHM  TEXHOJIOTHH [POJBIDKABA Jla  Cpela
ChLICCTBEHN 3aTpyAHEHUsA. OCHOBHUAT 11poOIeM, WACHTHOULIMPAH B JANCEPTALMOHHHSA
TPY/, € HUIMYHETO HA COLMO-TEXHHUYECKH AHCOANAHC — TeXHOJOTHYHUTE BB3MOKHOCTH
CE pasBHBAT 3HAYMUTEIHO 10-0BP30 OT OPraHn3alMOHHUTE CTPYKTYPH, YIPABICHCKHTE
MPAKTHKH M YOBCIIKMS KANNTAI, KOETO Ch3/laBa HPEANOCTABKH 32 Hee]eKTHBHH
TEXHONOIHYHH HHBECTHIINH,

B jmcepraunonnus Tpy € yeraHoBeHa METOAMYECKATA MPONACT MPH OLEHABAHETO
M YHNPABICHHETO Ha JUrHTasHata 3psnoct. ChIecTBYBAINTE MOJEIH Ca HPEAHMHO
CTATHYHM M TI0KA3BAT MOMEHTHOTO CLCTOSHHME HA HPSUIPHUATHETO, HO HE JjaBart
JOCTATBYHO ACHA MpPEACTaBa 3a NMpoueca Ha NPEMHHABAHE MEKAY OTACHHUTE HHBA HA
JMTHTAIHO Pa3sBUTHE M CBBp3aHuTe ¢ Hero OGapuepu. Hapea ¢ Tosa ce ycranossasa
TEXHOUCHTPHUCH T1OJX0/, TMPH KOHTO OpraHu3allMoOHHATa KYJITYpPa, JHAEPCTBOTO M
YOBCIIKMAT (DAKTOP HE NOJY4aBaT PABHOCTOIMHA TEKECT CHPAMO TEXHOJIOIHYHATA
HH(pacTpyKTYpa.

ChIIECTBEH ACNEKT HA AKTYAIHOCTTA HA JAMCEPTALMATA €, Y€ B HEsl € KOHCTATHPAHA
OrpaHHYuCHaTa  AJAalTHBHOCT HA  CHIICCTBYBAIINTE MEHJIYHAPOIHN MOJETH  KbM
NPCANPHATHA € pasiitded Mamad u cneuupuued uujaycrpuanen konureker. Ilupoko
n3nonssannTe Mogenn u uuerpymentn (CMMI, Gartner, McKinsey, PwC, Industrie 4.0
Readiness na VDMA, Acatech, SIRI u ap.) ca paspaborenn 0CHOBHO ¢ OIJIe/l HA FOJIEMI
W pecypeHo obesnedeHn OpraHmsallii W He MpeularaT JA0CTaThuHO AM(epeHImpan
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MaTeMaTHUCCKH anapaT, KOHTO J1a OTYNTA BAMSAHHETO HA PasMepa Ha NPeANpUATHETO |
BHHIIHHSA WHLYCTPHAJICH HATHUCK.

AKTYaTHOCTTA HA H3CJICJABAHCTO HE CE M3YEpIBA ¢ HEOOXOIMMOCTTA OT OLEHKA Ha
TEKYILOTO HUBO HAa JIMTHUTAIM3ALMA, a BKIIOYBA HEOOXoAMMOCTTa oT paspaboTkara Ha
HHCTPYMEHT, KOHTO /1a NOANOMAra YIPABICHHETO HA CAMHS MPOLEC Ha TpaHchOpMAaILis.
B To3n KOHTEKCT JMceprammMsATa TIpeUIara MHTErPHpPAH MOJXOA, KOHTO Cchuerapa
esomounonnus mojen D-Curve, muoromepuara pamka D-MIND u mertoamueckus
nozxoi D-MAP, nacouenu kbM epeHimpana OueHKa, aHaIus i yCToiuMBO pasBUTHE
Ha JIMTHTATH3ALNATA B HHLYCTPHATHNTE TIPEATIPUSITHS,

2. Crenmen na mnosHaBaHe Ha CLCTOSIHUETO HAa HpOﬁJl(.‘M'd H TBOp4YeCcKa
HHTEpHpeTauus Ha JUHTEpATYPHUS MaTepuall

Hoxropanrer Mar., uix. Jlo6pun Mapunos JAEMOHCTpHUpa J100po K 3aaba004eHO
MO3HABAHC HA CBCTOAHUECTO HA M3CACABaHUA 1PoOIEeM, KOETO cé OCHOBABA HE CAMO HA
onbirorpadexn 0630p, a Ha cHCTEMATHUHO KiIaCHPHIMPAHE, CHIOCTABAHE 1 KPUTHYCH
AHAJIM3 Ha CBHIIECTBYBAILM MOJICIH 34 OlEHKA Ha AWTUTAIHATA 3psnocT, Pasrnenanu ca
PasJIMIHM  IPYNH  MOJCANM  — AKAJCMHYHH, KOHCYJITAHTCKH M HMHCTHTYUHOHAIHN
/MHJYCTPHAIIHH, KATO € NPOCIE/ICHA 1 TAXHATA CBOJIONMSA OT PAHHUTE MOJEIH 34 3pANOCT
N0 chBpeMentnTe pamkm 3a Muaycrpus 4.0.

Baxno e pa ce orbenexn, ue murepaTypHuaT mMatepuan He ¢ NPEJCTABEH CAMO
onmucarenHo. VI3Bbpuien e cpaBHMTeNICH aHAIM3 HA JIEBET MOJIENa, upe3 Koito ca
HACHTH(HIHPAHH OOLIMTE HIMEPEHHS HA AMTHTATHATA 3PATOCT — TEXHOMOIHH, [pOoLEeCH,
YIpAaBICHHE, CTPATErusA, Xopa U Kyiarypa, KiHeHTcku Qokyc u ap. Tosa nossonssa na
AIOKTOpaHTa Ja H3BE/€ KOHKPETHH JAC(PUUNTH B CHILECTBYBAIMTE MOAXOIH, CPE/l KOUTO
Npe0b/Ia/laBaHeTo Ha TEXHONOIHYHIS (POKYC, CTATHHHHSAT XAPAKTEP HA YACT OT MOJCIHTE,
HCOCTATHYHOTO OTYUTAHE HA YOBEWKHA (DAKTOP M OrpaHMueHaTa aaNTHBHOCT CIPAMO
pasMepa u KOHTEKCTa Ha HPEAIPHATHETO.

TBopueckata uuTepuperauus Ha JAUTEpPATYpHHS MaTepHan ce MpoABABA  Haii-
CBUICCTBEHO B MPCMHHABAHETO OT KPHTHYCH AHAIM3 KbM ABTOPCKO KOHUENTYaIHO
pewenne. Ha Gasara Ha yeTanOBEHUTE OPPAHHYCHNS JOKTOPAHTBT HE IIPOCTO KoMOuHKpa
CBIICCTBYBALLH MOKA3ATE/H, a npejylara coOCTBEHA KOHLEIIMS, IPH KOATO JMIHTAIHATA
TPAHCOPMALIHA €€ Pa3riesnia CAHOBPEMEHHO KATO CTPYKTYPHO M EBOMIOLHOHHO
apjenne. Tosa e peanusupano upes D-MIND 3a crpykrypuata onenka n D-Curve 3a
CBOIOMOHHOTO Pa3BUTHE, HHTEIPUPAHH BriocaeacTBHe B D-MAP,

CobiuectBen Genter Ha TBOPYECKHA [10JX0Jl € HPEHACOYBAHETO Ha (okyca or
TEXHOJIOTHYHHA — OAMT  KbM  MHTCIPHUPAHATA  OpraHM3almMoHHa  TpaHcdopmaims,
BIUTKOYBALIA TEXHOJOIHH, OPraHU3alMOHHA KylaTtypa W crparerus. Tosa nokasea, ue
JITCPATYPHHMAT MaTCpHaIl € M3II0JI3BAH KAaTO OCHOBA 3a CHHTE3 M M3IPaKIaHe Ha HOBA
METO/IHYCCKA KOHCTPYKIHA, @ HE CAMO 32 TEOPETHUHO 0OOCHOBABAHE HA JAMCEPTALIMATA.

3. CoorBeTCTBHE HA H:}ﬁpaua"ra METOAMKA HA H3CJIeIBAHE ¢ MOCTABCHATA 1eJ1
H 301241 HA JIHCEPTAIMOHHUS Tpya

enta ma jucepTannoHHms Tpya ¢ Ja ce paspaboru M anpoGupa MHTErpHpai
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METO/IHYCCKH 110/1X0/1, Oazupan Ha cOOCTBCH MATEMATHYECKH AJIFOPHTHM 1 eBOJIOLHOHEH
MOJIeJ, 38 An(epeHUnpaa OUeHKA, AHAN3 U YCTOMYMBO Pa3BUTHE HA JAMIHTAIH3ALMSTA
B HHJIyCTpHAJIHUTE npenpusatus. Llenra e cpbp3ana ¢ peraBaHeTo Ha CHEJAHHTE 3a1a4i:
AHaJIN3 HA TEOPHATA M CHIIECTBYBALIUTE YTBBPACHN MEAKYHAPOIHI MOJEIH 3a OLeHKA
Ha JauruTanHara spsuioct, Paspaboreane wa cobcersen esomoumonen mozen D-Curve,
onucpanl (pasure M JAUHAMMKATA HAa JMIHTATHATA TPAHCPOPMALMS B HHLYCTPHAIHHTE
npeanpusitus;  Paspaborsane Ha muoromepHa pamka (D-MIND) 3a onenka Ha
JMTATAIHATA 3PANOCT Ha npeanpuatuaTa; Paspaborka na BeIPOCHUIM, GOPMYISPH 3a
HAOMIOACHHE M HEK-JIMCTH, 4pe3 KOHTO Ja Ce M3BLPUIBA CMIMPHYCH OJNT HA
aururamusaumsita; Hpakrndecka anpobanus B peaato mponsBoACTBEHO MPETIPHUITHE I
AHAJIM HA [TOJTYYCHHTE Pe3yITaTH,

3a pemaBaHeTo Ha MOCTABEHUTE 3a/1a4M ca M3MOI3BAHN METOM HA TEOPETHUEH W
KPUTHYCH aHAIM3, CPABHHUTE/ICH M CHCTEMCH aHAIM3, KOHUENTYAIHO M eBOIIOLUHOHHO
MOJIENIMpane, MHOTOMEPHA KIIACH(PHKALINA 1 KOJIMUECTBEHO MATEMATHUECKO MOJIE/INpaKe.
Paspaborenn ca momenst D-Curve 3a npeicrassue Ha aunamukata u (asure Ha
JWruTainata Tpancqopmanis 1 Knacudukanmonnara pamka D-MIND 3a muoromepna
OUCHKA Ha jurutanHara spsutoct. Te ca murerpupann B Meroaukata D-MAP, kosto
H3II0JI3BA JIBYCTCHICHCH  QJIFOPHTBM 32 M3YHCISBAHC HA MHTCTPUPAH MHJCKC upes
JH(epeHinpan  TerioBH  koeuimentn cnopen  Mamaba Ha  IPEANPHITHETO M
KOPEKLMOHHH KOCYHIMEHTH 32 OTUNTAHE HA HHLYCTPUATHHUS U PErYIATOPHIs HATHCK. 3a
CMITHPHYHATA [IPOBEPKA €A M3MOJI3BAHM CTPYKTYPHPAH BBIPOCHHK H €KCIEPTHA OLCHKA
OT BHCIIETO PBKOBOACTBO M (DYHKUMOHAIHHTE MEHHKBPH, a pesyiraTture ca
AHAITM3HPAHH KOJIMYECTBCHO M BU3YATH3UPAHN upe3 npopHIn Ha JMTHTAIHATA 3PSIOCT 1
panapuu juarpamu. Merojnkara € eMIMpHUHO BaIMIMPaHa upes obHPHO Ka3ycoBo
POY4BAHE B PAMKHTE HA TOJAMO [POM3BOJCTBEHO [peANpUsTHE B aBToMOOHIHATA
HHJLYCTPHSL.

4. XapakTepucTHKH HA IHCEPTALMOHHMS TPY/L

Ipeacrasennar ucepraonen tpys e ¢ obem 168 crpanuim, KaTo BKIIOUBA YBOJI,
5 IaBM 3a PEIIABAHE HA OCHOBHMTE 3ajauM, OOIIM H3BOMAM, CHHCHK HA OCHOBHHTE
NPUHOCH, CIIMCHK Ha MYDIMKALIMUTE 110 JINCEPTALIMATA, CITUCHK C M0J13BAHA JINTEPATYPa 1
ABC MPHIOKCHHSA ¢ BHIPOCHULM 34 OLEHKA HA JIMIHTAIHATA 3PAIOCT 110 MeTojuKkara D-
MAP. CincbKbT Ha H3MON3BaHATA JIUTEpaTypa BiJousa 143 JIUTEPATYPHU H3TOYHHIIH,
KaTo BCHUKHTE €a Ha aHrInHCKH e3uk. [loseue o1 nosoBuHATA INTEPATYPHH M3 TOUHMILH
(78) ca ot mocaeAHUTE NET rOJAMHN, 34 ca oT nepuoza 2016-2020 r., a camo 31 ca or npean
10 rojuum.

Martepnanbt, BbPXY KOHTO ca H3IpajieHd HaydHHTe M HAYUHO-IPHITOKHUTE
NMPHHOCH Ha IHCEPTALIHOHHHSA TPY/L, C¢ OTIIMYABA € JIOCTATLYHA TEOPETHYHA U eMITHPHYHA
obocroBanocT. Toil BKIIOYBA KPUTHYCH aHAIN3 HA YTBBLPIACHN MEIKJLYHAPOJIHM MOJICITH,
ABTOPCKO KOHUECITYAIIHO i MATEMATHYCCKO MOJICTHPAHE W eMITHPUYHA IPOBEPKA B PEa/iHa
HHIycTpHaiHa cpejta. JloctoBepHocTTa Ha MojaydeHnTe pesysnTatH ce HOAKperns oT
CHCTCMATH3HPAHNA JINTEPATYPEH AHAIM3, CTPYKTYPUPAHOTO chHOMpaHe HA [bPBHYHM
AaHHM M npaKkTHyeckaTa anpobauus Ha Metoankata D-MAP. Kato orpannuenune cre/sa
A €€ TI0COYH CPABHUTEIIHO TECHUAT eMIMPHYEH 00XBaT Ha anpobannsTa, nopaan Koero
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pe3ynTaTure cieaBa ja ce HHTEPIPECTHPAT KATO JIOKA3aTCIICTBO 3a pﬂﬁ(!’l'()CIlOCOﬁi‘lOCT’l"d
Ha MpeIloKeHaTa METOJIMKa, a HE KaTo YHHBCPCAIIHO CTATHCTHYECKO ()606[116;3[[14&3. B
[MOCOYEHHUTE IPaHULIN MATEPHAITLT MOKE J1a 61:][0 OHEHCH KATO JIOCTOBECPECH H JIOCTATHHHO
Hajiex1eH 3a 00oCHOBaBaHE Ha SAABCHUTE MPUHOCH,

5. Ilpunocu B iucepTaunonnus Tpyn

[Ipuemam BCHUKH 3aABEHH OT IMCEPTAHTA IPHHOCH, KOUTO TOIi ¢ (popmynupan kato
HAYUHO-TIPHIOKHH U npuinoxuu. Ilpunocure cnotBeTcTBaT HA  nocraseHure B
JUCEPTALHA LIEJIN U HA TOCTHIHATHTE Pe3yaTaTH.

Hayuno — npuioxunTe npunocu ca:

* HsscHenn ca ChHOCTTA, ChABPKAHUETO U B3AUMOBPLIKHTE MEK/1Y OCHOBHHTE
TNOHATHA, CBHP3AHM € IMTUTAIH3ALMATA, IMTUTAHATA TPAHCHOPMALIMS W JIMIHTAIHATA
3PSJIOCT B MHIYCTPHAJIEH KOHTEKCT.

o O60CHOBAHO € 3HAYECHNETO HA JANTUTANH3ALNATA KATO (pakrop 3a nopIIaBane Ha
KOHKYPEHTOCIIOCOOHOCTTA M CTPATEIMYECKO PA3BHTHE HA HHLYCTPHATHITE
NpeNPUSITHS,

* PaspaGorena e KoHLenTyanHa paMKa 3a OLEHKA M PA3BHTHE Ha AMrHTANHATA
3PANOCT HA HHLYCTPHAIIHUTE TIPETPUSTHS,

e Mssbpiien e cpaBHUTENICH AHANN3 HA CHILECTBYBAIMTE METOAHICCKH PAMKH 3a
PA3BHTHE U OLCHKA HA JIMTHTATIM3ALMATA, KATO CA M3BEJICHH TEXHUTE OrPAHMUCHUS 1
BBH3MOKHOCTH 38 MPHIOKCHHE B WHLYCTPHAIIHHI TIPE/TPUSTHSL.

* PaspaGoren e HHTErpHpan METOAMYECKH I0/IXO/ 33 OLEHKA, AHAIIN3 1 PASBUTHE Ha
JAMCHTATH3ALMATA B HH/LYCTPHAITHUTE TIPETTPHATHS,

[puioxunre npunocu ca:

o C pa3paboTeHUs METOAMYECKH MOAX0/J € M3BBLPIICHO H3CIEABAHE B KOHKPETHO
HHJLYCTPHAITHO NPEANPUATHE,

o Mupenrtnduumpanu ca cunnute u crabure CTpann 1Mo 0CHOBHHTE H3MEPeHHs Ha
JUCHTATIN3ALHATA.,

* AHAIM3HPAHM ca pesynraTure M ca (OPMYJIMPAHM HACOKH 32 DA3BUTHE Ha
JMTUTANTH3AIHATA B TIPETIPHATHETO

6. Ouenka 3a crenenTa Ha JHYMHOTO YHACTHE HA ANCePpTaHTA B HpHHOCHTE

Cunram, e HanpaBeHuTe M3CICABAHNA, aHATN3H, Pa3paboTCHHTE METOH, MOJEIH
H AITOPHTMH, KAKTO M HONYYCHUTE PE3YJITATH M PUHOCH B JANCEPTALHOHHUS TPY/L HA
Hobpun Kones Mapunos ca smuno weroso geno. Tosa ce NOTBBPAKAABA W OT
nyOjMKanuuTe My, KOMCHTHPAHH B CIE/BALIATATA TOYUKA,

7. Ipenenka na nyGanKanuuTe M0 AMCEPTAUNOHHMS TPYL

OCHOBHHTE Pe3yITATH OT AMCEPTALMOHHMS TPY/ ca NpeACTaBeHH B 4 nyGanKkaumy
Ha  MEKAYHAPOMHM HAayuyHH KOH(EepeHumu, oTnevyaraHn B mbjieH Tteker. Tpu or
nyO/IMKALHHTE A CAMOCTOATETHH, & B YeTBHPTATA JOKTOPAHTBT € IIbPBH ChABTOP €
PBKOBOHTENA Ha ucepTaumnaTa cu. Tpu or nybimkaunn ca ornevatanu B cGophuim,
Bkmoyenn B Haumowamnus pedepenten cnucek Ha Haumonannns uentsp 3a
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uupopmanns 1 jgoxymentauns (HALIM) wa Peny6nnka buarapus, a uersnprara
nyOiMKaLms e npueta 3a nyGiankysane B cGOpHHK Ha Springer, nnjexcupan B Scopus.
[Ipeacrasennte nmyGnukanmn choTBercTBaT Ha obwonpuerute M3NCKBAHMA 3a
PAsNpOCTPAHEHUE HA PE3YNTATH OT HAYYHHTE M3CHIC/IBAHUS KATO HAYKOMETPHIHHTE MM
MOKA3ATCIIN HAZIBUIIABAT JIBYKPATHO, H3UCKYCMHTE 3a NPO(PECHOHAIHO HAIIpaBIeHHe 5.3,

8. M3noassame Ha pesyarature 0T JAMCEPTALMOHMHS TPYA B HAyuHaTa M
COUMAIHATA NPAKTHKA.

PCiS}’J]’l’ElTHTC OT AuCepTanusaTa UMaT KakTo HayuHa, Taka M HaY"IHO-ITPHJIOKHA M
HPAKTHYCCKA 3HAYMMOCT.

B nayunara npaxtuka asropekure Mogenn D-Curve u D-MIND u metomnkara D-
MAP wmorar Jla 6‘13}1':!'!" H3MON3BAHH KATO OCHOBA 3a IMMOCHC/IBAIIIH  U3CIC/IBAHUS M
YCBBBPIICHCTBAHE HA METOIHTE 32 OLEHKA HA JINTHTAIHATA 3PATIOCT.

B npakrukara D-MAP npejoctass MHCTPYMEHT 3a KOAMUECTBEHA AHATHOCTHKA.
HACHTH()HIMpPaHe Ha JeUUATH W OnpejelsHe Ha MPHOPHTETH 3a  JINTHTAIHA
TpaHCHOPMALIA UPE3 AJANTHBHI TEITIOBHH H KOPEKIIHOHHH KoeduimenTy,

Pesynrature morar a noanomarar ynpapieHCKHTE eKHIH W HHLYCTPHATHHTE
WIDKCHEPH TIpH B3CMAHCTO HA PCHICHHA W 1pH pa3paboTBAHETO HA NLTHH KapTH 3a
JAUTHTAITHO pasBUTHE.

Coumannata npuaoKHMOCT CE M3passBa B OTYMTAHETO HA OpraHu3alnoHHaTa
KYJITypa v HOBELIKHS (JAKTOP, a He CAMO Ha TEXHONOTHYHHTE HHBECTULIHN,

[paktrueckara paboTocnocoGHOCT Ha IPeUIOKEHATa METOIMKA ¢ [poBepeHa upes
anpodaLHs B PEaIHO HHAYCTPHATHO TIPETPHSTHE.

9. Onenka Ha apropedepara Ha gucepTanusiTa

Astopedeparbt ¢ B 06eM 0oT 25 CTPAHMIM M AJNEKBATHO OTpassiBa 1enTa Ha
AUCCPTALMATA, PEIIABAHNTE 3a/1a41 M MOCTUIHATHTE PE3YITATH, KAKTO W MPUHOCHTE Ha
JIOKTOpaHTa. ABTOpe(eparsT ¢ 0POPMEH ChINIACHO H3MCKBAHMATA W npenopvkute Ha TY
~ Codus.

10. Ipenopbku u KpuTHUNM 3a6e1eKKN

Hamam ocoGenn  3abenexkn KbM  MCepTaLMOHHUS Tpya. Toit e odopmen
BHAMATCITHO M CTAPATC/IHO C BHCOKO HUBO Ha NPEACTABSIHE HA HAYYHHTE M3CICABAHNS 1
CBHETENCTBA 3a 100POTO MO3HABAHE HA MpeAMeTHATA 06/1aCT,

11. 3akmouenne

Ouenka MH OTHOCHO ChABPKAHHETO I IPHHOCHTE HA INCEPTALIMOHHMS TPY/1 HA Mar,
urk. Jlo6pun Kones Mapunos e nonosxkurenna. JucepranTsT ¢ M3BLPIINI 3HAYHTEIHA
10 006eM M ChABPKAHHE W3CIIEI0BATE/ICKA pabora,

JAMCEPTALMOHHUAT TPYA OTrOBAPS HA M3UCKBAHMATA Ha 3aKoHa 3a pa3BUTHE Ha
AKaJCMHUHIA CheTaB Ha Pentybnuka buirapus, na [pasuiinka 3a Herosoro [PUIIOKEHHE
u Ha llpaBuinnka 3a ycnosusta M pena 3a NMPUAOOHMBAHE HA HAYYHHM CTENEHH B
Texunueckus ynusepeurer — Codus.



l'opensnoxenoro Mu paa ocnoBaume ja npenopbuam Ha Ysaxaemoro Hayuuno
KYpH J1a npuchan Ha mar. vk, JJoOpun Kones Mapunos obpasosatennara u HayuHa
CTeneH ,JIOKTop™ 1o mnpodecnonanto wanpasienne 5.3 | KomyHukauuonsa u
KOMITIOTBPHA TEXHUKA™ 110 Hay4Ha CHEeUHaIHOCT ,,ABTOMATH3HPAHH CHCTEMH 34
obpaborka na nudopmanms u ynpasienue'

24. 08. 2026 r. B SRASHT: . s s b B e e

rp. Codus (npod. a-p mmk. A. AraHacos)
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1. Relevance of the problem developed in the dissertation in scientific and
applied science terms. Degree and levels of relevance of the problem and
specific tasks developed in the dissertation.

The problems with the development of digitalization in industrial enterprises are
extremely relevant, since in recent years digitalization is no longer just a competitive
advantage, but a critical factor for economic survival. New regulations in the field of IT
technologies and artificial intelligence and the need for resource optimization make the
topic a major business priority.

Despite the widespread adoption of concepts such as "Industry 4.0", the practical
implementation of digital technologies continues to encounter significant difficulties.
The main problem identified in the work is the presence of a socio-technical imbalance
- technological capabilities are developing significantly faster than organizational
structures, management practices and human capital, which creates prerequisites for
ineffective technological investments.

The dissertation identifies a methodological gap in the assessment and
management of digital maturity. Existing models are mostly static and show the current
state of the enterprise, but do not provide a clear enough picture of the process of
transition between the individual levels of digital development and the associated
barriers. In addition, a technocentric approach is established, in which organizational
culture, leadership and the human factor do not receive equal weight compared to
technological infrastructure.

An essential aspect of the relevance is the limited adaptability of existing
international models to enterprises of different scales and specific industrial contexts.
Widely used models and tools (CMMI, Gartner, McKinsey, PwC, Industric 4.0
Readiness of VDMA, Acatech, SIRI, etc.) have been developed mainly with a view to
large and resource-rich organizations and do not offer a sufficiently differentiated
mathematical apparatus that would take into account the influence of the size of the
enterprise and external industrial pressure.

The relevance of the study is not limited to the need to assess the current level of
digitalization, but includes the need for a tool to support the management of the
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transformation process itself. In this context, the dissertation proposes an integrated
approach that combines the D-Curve evolutionary model, the D-MIND
multidimensional framework, and the D-MAP methodological approach, aimed at
differentiated assessment, analysis, and sustainable development of digitalization in
industrial enterprises.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literature material.

The Ph.D. student, M.Eng. Dobrin Marinov, demonstrates a good and in-depth
knowledge of the state of the research problem, which is based not only on a
bibliographic review, but also on a systematic classification, comparison and critical
analysis of existing models for assessing digital maturity. Different groups of models
are examined - academic, consulting and institutional/industrial, and their evolution
from early maturity models to modern frameworks for Industry 4.0 is also traced.

It is important to note that the literary material is not presented only descriptively.
A comparative analysis of nine models was carried out, through which the general
dimensions of digital maturity were identified - technologies, processes, management,
strategy, people and culture, customer focus, etc. This allows the Ph.D. student to
identify specific deficiencies in existing approaches, including the predominance of the
technological focus, the static nature of some of the models, the insufficient
consideration of the human factor and the limited adaptability to the size and context of
the enterprise.

The creative interpretation of the literary material is most significantly manifested
in the transition from critical analysis to an authorial conceptual solution. Based on the
established limitations, the Ph.D. student does not simply combine existing indicators,
but proposes his own concept, in which digital transformation is considered
simultaneously as a structural and evolutionary phenomenon. This is realized through
D-MIND for structural assessment and D-Curve for evolutionary development,
subsequently integrated into D-MAP.

An essential feature of the creative approach is the shift of focus from
technological audit to integrated organizational transformation, including technologies,
organizational culture and strategy. This shows that the literary material is used as a
basis for synthesis and construction of a new methodological construct, and not only for
theoretical substantiation of the dissertation.

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

The aim of the dissertation work is to develop and approve an integrated
methodological approach, based on a proprietary mathematical algorithm and
evolutionary model, for differentiated evaluation, analysis and sustainable development
of digitization in industrial enterprises. The goal is related to solving the following tasks:
Analysis of the theory and existing established international models for assessing digital
maturity; Development of own D-Curve evolutionary model describing the phases and
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dynamics of digital transformation in industrial enterprises; Development of a
multidimensional framework (D-MIND) for assessing the digital maturity of
enterprises; Development of questionnaires, monitoring forms and checklists to conduct
an empirical audit of digitalisation; Practical testing in a real production plant and annals
of the obtained results.

Methods of theoretical and critical analysis, comparative and systematic analysis,
conceptual and evolutionary modeling, multidimensional classification and quantitative
mathematical modeling were used to solve the tasks. The D-Curve model for
representing the dynamics and phases of digital transformation and the D-MIND
classification framework for the multidimensional assessment of digital maturity have
been developed. They are integrated into the D-MAP methodology, which uses a two-
stage algorithm to calculate an integrated index through differentiated weighting factors
according to the scale of the enterprise and correction factors to account for industrial
and regulatory pressures. A structured questionnaire and expert assessment by senior
management and functional managers were used for the empirical verification, and the
results were quantitatively analyzed and visualized through digital maturity profiles and
radar charts. The methodology has been empirically validated through an extensive case
study within a large manufacturing enterprise in the automotive industry.

4. A brief analytical description of the nature and assessment of the credibility
of the material on which the contributions of the dissertation are based.

The presented dissertation is 168 pages long, including an introduction, 5 chapters
for solving the main tasks, general conclusions, a list of main contributions, a list of
publications on the dissertation, a list of used literature and two appendices with
questionnaires for assessing digital maturity using the D-MAP methodology. The list of
used literature includes 143 literary sources, all of which are in English. More than half
of the literary sources (78) are from the last five years, 34 are from the period 2016-
2020, and only 31 are from 10 years ago.

The material on which the scientific and scientific-applied contributions of the
dissertation are built is distinguished by sufficient theoretical and empirical justification.
[tincludes a critical analysis of established international models, author's conceptual and
mathematical modeling and empirical verification in a real industrial environment. The
reliability of the results obtained is supported by the systematized literature analysis, the
structured  collection of primary data and the practical testing of the D-MAP
methodology. As a limitation, the relatively narrow empirical scope of the testing should
be noted, therefore the results should be interpreted as evidence for the workability of
the proposed methodology, and not as a universal statistical generalization. Within the
specified limits, the material can be assessed as credible and sufficiently reliable to
substantiate the claimed contributions.

5. Scientific and/or applied science contributions of the dissertation.

I accept all contributions declared by the dissertation candidate, which he has
formulated as scientifically applied and applied. The contributions correspond to the
goals set in the dissertation and the achieved results.
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The scientific and applied contributions are:

* The essence, content and interrelationships between the main concepts related
to digitalization, digital transformation and digital maturity in an industrial context have
been clarified.

* The importance of digitalization as a factor for increasing the competitiveness
and strategic development of industrial enterprises has been substantiated.

* A conceptual framework for assessing and developing the digital maturity of
industrial enterprises has been developed.

* A comparative analysis of the existing methodological frameworks for the
development and assessment of digitalization has been carried out, and their limitations
and possibilities for application in industrial enterprises have been deduced.

* An integrated methodological approach has been developed for the assessment,
analysis and development of digitalization in industrial enterprises.

Applied contributions are:

* With the developed methodological approach, a study was carried out in a
specific industrial enterprise.

* The strengths and weaknesses in the main dimensions of digitalization were
identified.

* The results were analyzed and guidelines for the development of digitalization
in the enterprise were formulated

6. Evaluation of the degree of personal participation of the candidate in the
contributions

[ believe that the research, analyses, methods, models and algorithms developed, as
well as the results and contributions obtained in Dobrin Kolev Marinov's dissertation are
his own work. This is also confirmed by his publications, commented on in the next point.

7. Evaluation of the publications on the dissertation: number, nature of
the editions in which they were published. Reflection in science — use
and citation by other authors, in other laboratories, countries, etc.

The main results of the dissertation work are presented in 4 publications at
international scientific conferences, printed in full text, Three of the publications are
independent, and in the fourth the Ph.D. student is the first co-author with the supervisor
of his dissertation. Three of the publications are printed in collections included in the
National Reference List of the National Center for Information and Documentation
(NACID) of the Republic of Bulgaria, and the fourth publication has been accepted for
publication in a Springer collection, indexed in Scopus. The presented publications
comply with the generally accepted requirements for the dissemination of scientific
research results, as their scientometric indicators exceed twice those required for the
Professional Field 5.3.

8. Use of the results of the dissertation in scientific and social practice.
Existence of achieved direct economic effect, ete. Documents on which the
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statement is based.

The results of the dissertation have both scientific and scientifically applied and
practical significance,

In scientific practice, the author's D-Curve and D-MIND models and the D-MAP
methodology can be used as a basis for subsequent research and improvement of
methods for assessing digital maturity.

In practice, D-MAP provides a tool for quantitative diagnostics, identifying
deficits and setting priorities for digital transformation through adaptive weighting and
correction coefficients. The results can assist management teams and industrial
engineers in making decisions and in developing roadmaps for digital development,

Social applicability is expressed in taking into account the organizational culture
and the human factor, and not only technological investments.

The practical workability of the proposed methodology has been verified through
testing in a real large-scale manufacturing enterprise.

9. Assessment of the compliance of the Autoreferat with the requirements
for its preparation, as well as the adequacy of reflecting the main points
and contributions of the dissertation.

The Autoreferat is 25 pages long and adequately reflects the purpose of the
dissertation, the tasks solved and the results achieved, as well as the contributions of the
PhD student. The Autoreferat is formatted according to the requirements and
recommendations of the Technical University of Sofia..

10. Notes, opinions and recommendations

I have no particular complaints about the dissertation. It is carefully and
meticulously written with a high level of presentation of scientific research and evidence
of a good knowledge of the subject area.

11. Conclusion with a clear positive or negative assessment of the
dissertation.

My final assessment of the content and contributions of the M.Sc. Eng. Dobrin
Kolev Marinov is positive. A considerable volume and content of research work has
been carried out.

The dissertation fully meets the requirements of the Law on the Development of
the Academic Staff of the Republic of Bulgaria, the Regulations for its Application and
the Regulations for the Terms and Conditions for Acquiring Scientific Degrees at the
Technical University - Sofia.

The above gives me reason to recommend the Honorable Scientific Jury to award
M.Sc. Eng. Dobrin Kolev Marinov, the educational and scientific degree "Doctor" in
professional field 5.3 "Communication and computer engineering" and scientific
specialty "Automated information processing and management systems".

24. 08. 2026 Reviewer:

Sofia /Prof. Dr. Eng. Atanas Atanassov/



