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1. AKTYANHOCT HA PA3PABOTBAHWA B OWCEPTALUMOHHWA TPYQ NPOBMEM B HAYYHO W
HAYYHOMPUNOXHO OTHOLWEHUE

AKTyanHoctTa Ha paspaboTBaHuA B AucepTaumoHHus Tpya npobnem ce onpeaensi ot
AUHAMUYHUTE NPOMEHW B WHAyCTpuanHaTta cpeaa, CBbp3aHu C pas3BUTMETO Ha
Yerebprata nHayctpuanua pesontouns (Muayctpua 4.0) v MHTEH3WBHOTO HaBnuaaHe
Ha uwucposBuTe TexHonorun. Tean npouecu HanaraT He CcamO TexXHONOrMYHO
obHoBABaHe, HO W NpeocMuUcnaHe Ha cbllecTByBawmTe BusHec mopenu. lNMpakTukarta
nokaspa, 4e cCamoCTOATENHOTO BHeApsiBaHe Ha cOTYEpPHN U XapayepHn peLleHns He e
AOCTaTbhyHO yCNoBMe 3a NoBulLaBaHe Ha KOHKYpeHTocnocobHOCTTa U YCTONYMBOCTTA Ha
nHaycTpuanHute npeanpuaTua. Heobxoaum e cuctemeH NOAXOA, OTYMTall KakTo
TEXHONOrMYHUTE BBL3IMOXHOCTW, Taka W opraHu3aunoHHuTe ocobeHoCcTHn, pecypcHuTe
OorpaHMyeHus Wn B3aUMOAEWCTBMETO Mexay WHPOPMAUUOHHUTE W onepaTtuBHUTE
TEXHONOrMKU. B TO3N KOHTEKCT AMCEepPTaLMOHHOTO u3cneaBaHe Ha mar. uHX. [JobpuH
Kones MapuHOB @ HACOMEeHO KbM aKTyaneH U 3HaYMM Hay4YHO-NPUNoXeH npodnem
— pagpaboTBaHeTo Ha UANOCTEH W NPUNOXUM METOAWYECKM anapar 3a OueHka W
pasBWTME Ha AuruTanHata 3panocT Ha uHaycTpuanuute npeanpuatua. OcobeHa
CTOMHOCT MMa CTpeMeXxbT KbM W3rpaxaaHe Ha rbBkaBa pamka, cbobpaseHa cube
cneuyndvknTe Ha nNpon3BoacTBEHaTa cpeaa n opraHum3aumoHHara kyntypa. Cuyuram, ve
pasrnexaaHara npobnematuka Mma CbLECTBEHO 3HAYEHMEe KaKTO 3a pasBUTUETO Ha
HayyHuTe noctaHoBku B obnactra Ha aurutanHata TpaHncdopmauusi, Taka u 3a
npakTukarta, [AOKONKOTO Ch3gaBa npeanoctagkn 3a no-obocHoOBaHO oueHsBaHe Ha
TEKYLWOTO paBHULLE HA AUrUTanHo pasBuTue, uaeHtuduuupade Ha peduumuTuTe U
onpeaensHe Ha NOAXOAALUM HaNpaBneHus 3a nocneapawa TpaHcopmalms.



2. CTENEH HA NO3HABAHE CbCTOAHMETO HA NMPOBNEMA U TBOPYECKA UHTEPMNPETALIMA
HA NTATEPATYPHUA MATEPUAN

AucepTaHTbT AEMOHCTpUpa 3aabnboyeHo nosHaBaHe Ha nacneasaHaTa npobnemarvka
1 cNocoBHOCT 3a aHanUTUYHO U KPUTUYHO OCMWUCNAHE Ha penesaHTaTa nuTepartypa.
ToBa e BuAHO OT nuTepaTypHusa o63op, KOWTO He ce orpaHuyasa [0 cucTemaTuanpaHo
npeacTaBsHe Ha CblUlecTByBalUUTE MNOCTAHOBKW, @ BKIOYBA KPUTUYEH aHanua u
TBOpYECKA MHTEpnpeTauns Ha yTBbpAeHW MeXayHapoaHW cTaHAapTu W Moaenwu, cpej
kouto CMMI, IMPULS, Acatech n noaxoauTe, cBbp3aHn CbC cepBuTu3auuaTa. Ha rtasu
OCHOBa Ca yCTaHOBEHW OCHOBHMW AeduuUTU B CblUECTBYBaLLUUTE NOAXOAWN, CBbP3aHu C
TAXHATA CTATUMHOCT, HEAOCTATbYHOTO OTYMTAHE Ha YOBELUKUA W OpraHnM3aunoHHO-
KyNnTypHUTE hakTopu W OrpaHuyeHara KOHTeKkcTyanHa afanTUBHOCT — CrpAMO
cneunduknTe Ha pasnuyHUTe NPeanpusaTUA W perynaropHata cpeja. HanpaseHuaT
KPUTUYEH aHanua e Noryeckn CeBbpaaH ¢ nocnensawloTo paspaborsaHe Ha aBTOpPCKUTE
MOAENN N METOAUYECKN peLUeHns 1 CBMAETeNCcTBa 3a CaMOCTOATENHOCT, aHanUTUYHOCT
1 HeobxoauMUA n3cneaoBaTencku NoTeHUMan Ha gucepraHTa.

3. CbOTBETCTBME HA U3EPAHATA METOOMKA HA W3CNEABAHE W MOCTABEHATA LEN W
3A[IAYM HA IMCEPTALMOHHUA TPY/ C NOCTUIHATUTE NPUHOCHK

MN3bpaHaTta MeToAONorusl Ha uacneasaHe e B NbAHO CbOTBETCTBUE C hOpMynupaHaTa
uen — Aa ce JoKaXe 3HaYeHWeTo Ha aurnTanuaaunaTa 3a KOHKypeHTocnocobHocTTa Ha
WHAYCTPpUanHUTe NPeanpuaTUA U aa ce pas3paboTn MeToanyeckn nNoaxod 3a HEenHoTo
passutue. [locTaBeHuTe LWECT  M3cnedoBaTencky  3afadn  ca  WU3NbIHEeHW
nocneaoBaTenHo U CUCTEMHO.
MeToanyeckusaT Noaxod Ce OTnuyasa CbC CTpora HayyHa nocneposatenHoct. Ocobero
LEHHO € CbyYeTaBaHeTo Ha KONMUMYECTBEHW METOoANM C  KAuyeCTBEHW TeXHWKM
(NonycTpyKTYpUpaHu WHTEepBIoTa, hOKyC rpynu, AOKYMEHTEH aHanua u HabnioaeHve Ha
MACTO). TO3W MYNTUMETOAEH NOAXOA (Tpualrynauus) rapaHtupa obBeKTWBHOCT Ha
W3BOAUTE U MUHUMU3NPA CyBEeKTUBHUA (haKTOp, NPUCHLLY HA CAMOOLIEHKNTE.,

4. HAYYHW W/WNKU HAYYHONPUNOXHU NPUHOCK HA AUCEPTALIMOHHUA TPY
MNpeacraBeHUTe NPUHOCKU UMAT ACEH HayYyHO-NPUMNOXEH U NPUNOXEH xapakTep, KaTo
HanNbNHO CLOTBETCTBAT Ha cneuudumkata Ha HayyHata obnact. Kato Han-CbLUECTBEHU
moraTt fa 6baar NocoveHn:

e CuctemaTtusMpaHeTo U NpeumnsmpaHeTo Ha KOHUEenTyanHuTe rpaHuun n Bpb3ku
MeXay NOHATUSATA AUrMTU3aUUA, AurnTanua3auna, gurutantda TpaHcopmaums un
aurutanHa 3panocT B UHAYCTPUANHUA KOHTEKCT,

» PaspaborBaHeTo Ha moaena D-Curve, onucealy esoniounsTa Ha npeanpuaTueTo
npes wecrt casn;

o CwbapaBaHeTro Ha knacudgukaynoHHata pamka D-MIND ¢ wect xonuctuyHn u
paBHOMNOCTABEHN n3MepeHun n 18 aetannHo onepaunoHanuanpaHu nHaukaTopa,



o PagpaboTtBaHeTo Ha wHTerpupanus metoauyeckn noaxon D-MAP, npegnaraiy
afanTueBHo KanubpupaHe u4pes TernoBHW KoeduUWeHTH 3a pasMmep Ha
npeanpuATUETo, MHAYCTPUANEeH HaTUCK U pernoHaneH perynaTopeH KOHTeKCT.

e TpaHcchopmupaHeTo Ha mogena B NpPakTUYeckn UHCTPYMEHT 3a OAUT, aHanus Ha
NPoNyckuTe, WKOHOMMYECKa unTpauwa Ha nNpPoeKTn U  CcTpaTernyecko
nnaHupaHe Yypes NbTHU KapTu,

e LlanoctHoTo npakTudecko anpobupaHe Ha MeToAauKata B roNAMO peanHo
WUHAYCTPUANHO nNpeanpuaTMe W W3BexgaHe Ha KOHKPETHM npenopbkn 3a
HEerosoTo passuTue.

MpuHoCUTE Cce xapakTepusuparT C BWCOKa CTeneH Ha OpUrMHanHoOCT W 3anbneart
cblUecTByBalla Hay4YHa npasHuHa, NpeaocTaBankn Ha UHAYCTPUSITA 3aBbpLUEH, Hay4yHO
060CHOBAH UHCTPYMEHTapUyM.

5. TMPEUEHKA HA NYBNUKALMUTE NO AUCEPTALMOHHUA TPYA

[ucepTaHTbT € npeacrtaBun 3 CaMOCTOATENHW HayyHu nybnukauwn B peHoMUpaHu
cneuvanuanpaHn usnaHus 3a nepuwoga 2023-2025 r. m eaHa cbBMecTHa nybnukauyws
nopapeHa 3a neyart npes 2026 r. MNpeacrapeHnte TpyAoBe HaMbAHO CLOTBETCTBAT Ha
TemaTta Ha guceprauvAaTa U OTpasaBaT eBonuUMATa Ha u3cnegosartenckara uaes B
HeWHUTE OTaenHn etanu (OT TeOpeTUYHMA npernen A0 NpunoXxHata MeToauka).
MybnukauuuTe nOKpWBaT HayKOMETpuYHUTE W3aucksanua 3a npupobusaHe Ha OHC
LAOKTOP",

6. MHEHUA, NPEMNOPBKN U BENEXKK
MpeacTaBeHnAT aucepTaumoHeH Tpya € paspaboTeH Ha BWCOKO Hay4HO paBHULLE.
Hesasncumo ot ToBa Owx HanpaBuna cnepHuTe npenopbkn C ornef Ha 6Gbaeuyo
HaarpaxgaHe Ha npobnemaruka:

1) Bbnpekn ye TeopetudHuaT mogen D-Curve peduHupa Hal-Bucokata cu ¢asa
4ypes LIeHHOCTW KaTo AurnTanHo aosepue n etuyHa ynotpeba Ha TexHonoruure, B
NPaKTUYECKMA OLeHbYEH BLNPOCHMK Ha meTtoaukata D-MAP (Mpunoxexue 2)
NUNCBAT KOHKPETHW WHAMKATOPW 3a W3MepBaHe Ha aurutanHarta eTtuka Ha
MEXAUHHUTE HMBA Ha 3pANOCT. BbNpoCHUKLT He npeaBwkaa Kputepun 3a
OUeHKa Ha acnekTu Kato anropuTMuyYHa npucTpacTtHocT (algorithmic bias),
3awuTa cpelly MaHunynupaHse Ha AaHHu Unu ocurypsiBaHe Ha YoBeLUKW KOHTpOn
Hag aeTtomatuaupanute pewenun (human-in-the-loop). [MpenopbyBam Te3n
NPUMOXHU NapaMmeTpu Ha eTukata Ha faHHUTe fa ce WHTerpupaTt AUHaAMUYHO
BbB BCUYKM CTAaAMW Ha OLEHKA, a He Aa ce pasrnexaar camo kato abcTpakTHo
KpanHO CbLCTOAHWE Ha 3PANOCT.

2) Kavguparet npaswnHo waeHtucuumpa WAT/OT paspuea” kato KpuTUYeH
npobnem 3a cbBpemMeHHuTe npeanpuaTus. Bbnpekn ToBa, B pamMmkuTe Ha
meTtogonoruata D-MAP (namepenue ,VHhopmaloHHa cCUrypHocT 1 ynpasneHue



Ha AaHHK") NUNCBAT KOHKPETHW yKa3aHWA 3a OLeHKa Ha pucka npu Hanu4yveTto Ha
HacneaeHo npouasoacTeeHo obopyasane (PLC koHTponepu, SCADA cuctemu ot
no-cTapo MOKONeHue), KoeTto uanyeckn He noaabpxKa CbBpPEMEHHUTE
NPOTOKONM 3@ KPUNTUPAHE W CUrypHOCT ,No An3anH‘. MNoaobHn akTuen He morat
na 6baat necHo NogMEeHeHu nopaau AbNrMsA UM XusHeH unksn. [Jobpe 6u Guno
meToaukata B Obaewe na ce akTyanusvwpa v ga npeanara cTbNkoB Mofen 3a
KOMMEeHCUpaLLM KOHTPONW NPU Takmea ya3sumn hu3nyeckn CUCTEMN.
HanpaBeHuTe npenopbKW creaBa na ce pasrnexaar Kato Hacoku 3a 6baewo
OOpa3BMTME HA M3CnefBaHeTO, KaTo MOHAcToAWeM Te He HamansaBaT HayyHaTa
CTOMHOCT M NOCTUrHATUTE Pe3ynTaTu B AUCEPTaLMOHHUA TPpyA.

7. 3AKNOYEHUE

CunTam, 4e AUCepTaLMOHHWAT TPyA OTroBapsa Ha W3MCKBaHWATa Ha 3akoHa 3a
pa3BUTMETO Ha akafaemuyHus cbetae B Penybnuka Bwnrapuws, npasunHuka 3a HEroBoTo
npunaraxve u NpaBunHuka 3a ycnosusTa u peaa 3a npuaobusaHe Ha HayyHW CTENEHU B
TexHuyeckn yHusepcutet-Codus.

[JaBam nonoxuTenHa oOUEHKa Ha [AuCeTauMOHHMA Tpya W npeagnaram  Ha
yBaxaemoto HayuyHo xypu ga npucbau Ha mar. uHx. [lo6pun Kones MapuHoB
obpasoBarenHara n HayuHa cteneH ,JJOKTOP* no npochecuoHanHo HanpaBneHuve
5.3 ,KoMyHuMKauMOHHA MW KOMNIOTbPHA TeXHUKA", Hay4yHa cneyunanHocT
,ABTOMaTU3MpaHmM cuctemm 3a obpaboTka Ha uHcpopmauuna n ynpasnexHune’.

1 2026 r. YNEH HA XXYPWUTO:

/noy. An-p Haranus  Benkosa
Konesa/
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1. RELEVANCE OF THE RESEARCH PROBLEM ADDRESSED IN THE DOCTORAL DISSERTATION
FROM SCIENTIFIC AND APPLIED-SCIENTIFIC PERSPECTIVES

The relevance of the problem addressed in the dissertation is determined by the
dynamic changes in the industrial environment associated with the development of the
Fourth Industrial Revolution (Industry 4.0) and the rapid adoption of digital technologies.
These processes necessitate not only technological upgrading but also a
reconsideration of existing business models. Practice demonstrates that the standalone
implementation of software and hardware solutions is not a sufficient condition for
enhancing the competitiveness and sustainability of industrial enterprises. A systemic
approach is therefore required, taking into account both technological capabilities and
organizational characteristics, resource constraints, and the interaction between
information and operational technologies.
In this context, the dissertation research conducted by M.Sc. Eng. Dobrin Kolev
Marinov addresses a current and significant research and applied problem—the
development of a comprehensive and applicable methodological framework for
assessing and advancing the digital maturity of industrial enterprises. Particular value
lies in the effort to establish a flexible framework tailored to the specific characteristics of
the manufacturing environment and organizational culture. In my view, the subject
matter under consideration is of substantial importance both for the advancement of
scientific approaches in the field of digital transformation and for practical applications,
insofar as it provides a basis for a more informed assessment of the current level of
digital development, identification of existing gaps, and determination of appropriate
directions for subsequent transformation.



2. LEVEL OF AWARENESS OF THE CURRENT STATE OF THE PROBLEM AND CREATIVE
INTERPRETATION OF THE LITERATURE REVIEW
The doctoral candidate demonstrates an in-depth understanding of the research topic
and a strong ability to analyze and critically assess the relevant literature. This is
evident from the literature review, which goes beyond a systematic presentation of
existing concepts and approaches and incorporates a critical analysis and creative
interpretation of established international standards and models, including CMMI,
IMPULS, Acatech, as well as approaches related to servitization.
On this basis, key deficiencies in the existing approaches have been identified,
particularly their static nature, insufficient consideration of human and organizational-
cultural factors, and limited contextual adaptability to the specific characteristics of
different enterprises and the regulatory environment. The critical analysis is logically
connected to the subsequent development of the author's models and methodological
solutions and demonstrates the doctoral candidate's independence, analytical
capabilities, and the requisite research potential.

3. CONSISTENCY OF THE SELECTED RESEARCH METHODOLOGY WITH THE STATED AIM AND
OBJECTIVES OF THE DISSERTATION

The research methodology employed is fully consistent with the stated objective,
namely, to demonstrate the significance of digitalization for the competitiveness of
industrial enterprises and to develop a methodological approach for its advancement.
The six research tasks formulated in the dissertation have been accomplished in a
systematic and sequential manner.
The methodological approach is characterized by a high degree of scientific rigor and
coherence. Of particular value is the combination of quantitative methods with
qualitative techniques, including semi-structured interviews, focus groups, document
analysis, and on-site observation. This multimethod approach, based on methodological
triangulation, enhances the objectivity of the findings and minimizes the subjective bias
inherent in self-assessment.

4. SCIENTIFIC AND/OR APPLIED-SCIENTIFIC CONTRIBUTIONS OF THE DISSERTATION
The contributions presented are of a clear scientific and applied nature and are fully
consistent with the specific characteristics of the respective scientific field. The most
significant contributions may be summarized as follows:

« Systematization and refinement of the conceptual boundaries and
interrelationships among the concepts of digitization, digitalization, digital
transformation, and digital maturity in the industrial context;

« Development of the D-Curve model, describing the evolution of an enterprise
through six phases;



« Development of the D-MIND classification framework, comprising six holistic
and equally weighted dimensions and 18 comprehensively operationalized
indicators;

« Development of the integrated D-MAP methodological approach,
incorporating adaptive calibration through weighting coefficients reflecting
enterprise size, industry-specific pressure, and the regional regulatory context;

« Transformation of the model into a practical tool for auditing, gap analysis,
economic screening of projects, and strategic planning through roadmaps;

« Comprehensive practical validation of the methodology in a large-scale real-
world industrial enterprise and formulation of specific recommendations for its
further development.

The contributions are characterized by a high degree of originality and address an
existing gap in the scientific literature by providing industry with a comprehensive,
scientifically grounded methodological toolkit.

5. ASSESSMENT OF THE PUBLICATIONS RELATED TO THE DISSERTATION

The doctoral candidate has published three independent scientific papers in reputable
specialized journals and/or other specialized publications during the period 2023-2025,
as well as one co-authored publication submitted for publication in 2026. The submitted
works are fully aligned with the subject of the dissertation and reflect the evolution of the
research idea through its distinct stages, from the theoretical review to the applied
methodology. The publications meet the scientometric requirements for the acquisition
of the educational and scientific degree “Doctor”.

6. OPINIONS, RECOMMENDATIONS, AND REMARKS ON THE DISSERTATION
he presented dissertation has been developed to a high scientific standard.
Nevertheless, | would like to make the following recommendations with a view to the
further development of the research topic:

1) Although the theoretical D-Curve model defines its highest maturity phase in
terms of values such as digital trust and the ethical use of technologies, the practical
assessment questionnaire of the D-MAP methodology (Appendix 2) lacks specific
indicators for measuring digital ethics at the intermediate levels of maturity. The
questionnaire does not provide criteria for assessing aspects such as algorithmic bias,
protection against data manipulation, or ensuring human oversight of automated
decision-making (human-in-the-loop). | recommend that these applied parameters of
data ethics be dynamically integrated into all stages of the assessment process rather
than being considered solely as an abstract end state of maturity.

2) The doctoral candidate correctly identifies the IT/OT divide as a critical issue
for contemporary enterprises. However, within the D-MAP methodology (the
‘Information Security and Data Management” dimension), there are no specific



guidelines for risk assessment in the presence of legacy production equipment (PLC
controllers, legacy-generation SCADA systems) that does not physically support
modern encryption protocols and security by design principles. Such assets cannot be
readily replaced due to their long operational life cycles. It would therefore be beneficial
for the methodology to be further updated to incorporate a stepwise model of
compensating controls for such vulnerable physical systems.

The recommendations presented above should be regarded as directions for the
future further development of the research and, at the present stage, do not
diminish the scientific value or the results achieved in the dissertation.

7. CONCLUSION

| consider that the dissertation complies with the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria, the regulations for its
implementation, and the Regulations on the Conditions and Procedure for the
Acquisition of Academic Degrees at the Technical University of Sofia.

| hereby give a positive assessment of the dissertation and recommend that the
esteemed Scientific Jury award Mr. Dobrin Kolev Marinov, M.Sc. Eng., the
educational and scientific degree of “Doctor” in professional field 5.3
“Communication and Computer Engineering”, scientific specialty “ Automated
Information Processing and Management Systems .

Date: ................ 2026 Scientific jury member:

/Assoc. Prof. Dr. Nataliya Venkova
Koleva/



