PELIEH3 W1

BbPXY AUCEePTaLUOHEH TPyA 3a NnpuaobuBaHe Ha ob6pa3oBaTesiHa U Hay4vHa cTteneH ,,JloKTop”
ABTOp Ha AUCEpPTaLMOHHUA TPYA: mar. UK. Unuan Croitues bakanos

Tema Ha gucepTaymoHHua Tpya: EBPUCTUYEH (HEURISTIC) MOLEN 3A SMART YNPAB/IEHUE B
CPEAHUTE UHAOYCTPUA/THU NPEANPUATUA

YnieH Ha Hay4HOTO XKYpK: AOL. A-P UHXK. A-p UK. MuneHa MopaaHosa Kpymosa
TY-Codusa, CronaHcKku PaKkynter
Kateppa ,, MeHUAKMBHT U 6M3Hec MHPOPMaALMOHHU cuctemn”

PeueH3usama e npedcmaseHa cvasacHo 3anosed Ha Pekmopa Ha TY Cogpua No OM-5.13-19/28.04.2023 u
MPOMOKOs 30 yYacmue 8 3ace0aHUs Ha Hay4YHOMo XCypu rno npoyedypama 3a npudobusaHe HA
obpazosamesnHa u Hay4yHa cmerieH 0KMop o rnpogecuoHasAHo HanpasneHue: 5.13. Obwo
UHX#ceHepcmeo, HayyHa crneyuaaHocm: ,,Op2aHu3ayusa u ynpasaeHue Ha npouzeoocmeomo” ¢
KaHoudama mae. uk. UnusaH Cmolivyes bakarsos.

1. AKTyanHoCT Ha pa3paboTBaHuA B AUCEPTALMOHHUA TPyA Npobaem B HAy4YHO M HayUYHO-
NPUNOXHO OTHOLLEHMe.

OuncepTaunmoHHMAT Tpy g 06xBaLLa eBPUCTMUYHOTO MogennpaHe 3a nocturaHe Ha SMART ynpasneHue B
CpenHoOTO MHAYCTPManHo npeanpuatue. Llenta Ha guceptaumaATa e reHepupaHeTo Ha epeKTMBeH
EBpuctnuen mogen 3a SMART ynpasneHue B cpegHOTO MHAYCTPUANHO NpegnpuaTtme. 3a NnoCTUraHe Ha
LenTa ca NocTaBeHM 5 OCHOBHM 33434u: Aa ce HanpaBu TeopeTUyeH 0630p M aHaM3 Ha NOCTaBEHMA 3a
nuscnenBaHe npobaem; fa ce CUHTE3NPA KOHLUENLUA 33 NPUNOXKEHNE HA EBPUCTUYHUTE MOAENM 33
SMART ynpasneHue B CPeLHOTO MHAYCTPUANHO NpeanpuaTUe; aa ce reHepupa edekTnseH EBpuctmyeH
mogen 3a SMART ynpasneHue B cpegHOTO MHAYCTPUANHO NPeAnpuUATUE; Aa ce anpobupa B KOHKPETHU
MHAYCTPUANHM NPeanpuaATHA Cb3aaneHunaTt EspmctnyeH mogen 3a SMART ynpassieHue B CpeaHOTO
WHAYCTPUANHO NpeanpuATHeE; Aa ce Hanpaswu, MpU Bb3MOXKHOCT, EMNUPUYHA NPOBEPKA 3a
Bb3MOKHOCTUTE 3a NPUNOXKEHME Ha paspaboTeHna EBpuctnyeH mogen 3a SMART ynpasieHue B
CPenHOTO MHAYCTPUANHO NpeanpuATUe B UHAYCTPUANHM CYBEKTU C pasiMyHa rolemmHa 1 pasHopoaeH
npeameT Ha AeMHOCT.

Temara, uenta, 06eKTbT U NPegMeTbT Ha ANCEPTALMOHHUA TPYA Ca HeABYCMUCAEHO aKTyanHu. OT eaHa
CTpaHa NPUOPUTETUTE Ha UHAYCTPUANHUTE NPEANPUATUSA 32 NOCTUIAHE Ha KOHKYPEHTOCNOCOOHOCT Ha
6a3a Ha CbBpeMeHHUTE Bb3MOXHOCTK B cpeaa Ha MHaycTpua 4.0/5.0, u oT apyra Ha MHOroobpasmneTo oT
YNPaBAEHCKM TEXHUKU U MOAENM, Cb3A4aBaT NPeAnoCcTaBKM 33 NPUIOKEHNETO Ha eBpUCTMYHM (Heuristic)
mogenu 3a SMART ynpasneHune, KOUTO MOraT fia HOCAT BUCOKa A06aBeHa CTOMHOCT 3a BCAKA UHAYCTPUA.
JOKTOPaHTLT € HAaCco4YM/1 BHUMAHMETO KbM NPUOPUTETHA HAay4yHa 061acT, KaTo F/1aBEH NOJIOKUTENEH
edeKT OT AncepTaLMOHHMA TPYA 33 NPAKTUKATA Ca pa3paboTeHNTe METPUKM 33 USMEPUMOCT Ha
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MKOHOMMWYECKMA pe3ynTaT OT peannsmpaHnTe oNnTMMmU3aL MM B NPOM3BOACTBEHATA AeMHOCT. MNpeanmcTeo
Ha pa3paboTeHUss MoAeN € NMPUNOKUMOCTTa MY B Pa3SIMYHN UHAYCTPUANHU CEKTOPU, HO U LUMPOKUAT
Amanas3oH 1 06xBaT Ha OLLeHABAHETO.

2. CreneH Ha NO3HaBaHe CbCTOAHUETO Ha Npobaema M TBOpUEeCKa UHTepnpeTauuna Ha
NUTepaTypHUA maTepuan.

OT HanpaBeHus npernea U aHaans3 B AMCEPTALMOHHUA TPYA, NpeacTaBeH B 06wwo 156 cTpaHnumM — nbpBa,
BTOpa, TPETa M YeTBbPTA I1aBa, MOXKE A3 Ce 3aK/04N, Ye OKTOPAHTLT € NPOoyYM/ B AeTalu
CbCTOAHWETO HA HAy4YHUTe n3cnenBaHuA B obnactta. CNUCHKBT Ha M3M0/13BaHaTa IMTepPaTypa CbabPKA
166 nnTepaTypHM M3TOYHUKA, OT KOMTO 121 Ha naTMHMUA M 33 Ha KNpMAMLA, U 12 MHTEePHET U3TOYHMKA.
ABTOPBT NOKa3Ba BUCOKO HMBO Ha NO3HaBaHe HA Hay4YHaTa 06.1acT, KOETO ce A0Ka3Ba OT Hay4yHUTe
ny6AMKaumm, HanpaBeHW NO AMUCEPTALMOHHUSA TPy A, HO U U3BBH HEro. ABTOPBT € aHaAn3npan
3a4bN1604YEeHO TEOPETMYHATA M NPAKTUKO-NPUAOXKHATA CbLHOCT Ha KoHuenuuaTta ,SMART ynpasnexue”
B MHAYCTPMANHOTO NpeanpuaTue.

MpoBegeHUTE KPUTUUYHM aHANN3K U NPOYYEHMTE CTAaTUCTUKM M 3aKOHOMEPHOCTM NOKa3BaT, Ye aBToPbT
npunara v KOHUEeNTyaneH Noaxo npu 4edUHMPaAHETO Ha NAEHTUOULMPAHUTE TEHAEHLMMU U IOTUKA B
»SMART ynpaBneHVeTo” 1 HaYMHWTE 33 U3MepBaHe Ha ePEKTUBHOCTTA HA NPOU3BOACTBEHNUTE CUCTEMM.
CTeneHTa Ha NO3HaBaHe Ha CbCTOSHMETO Ha Npobiema M Hay4yHaTa 06,1acT, aBTOPLT NMOKas3Ba M OT
npoBeAeHMTE NPaKTUUYECKM aHaIU3M Ha TEHAEHLMUTE, CBbP3aHM C UHTErpupaHeTo Ha MHaycTpus 4.0 B
NPaKTUKaTa OT UHAYCTPUANHUTE NPEANPUATUSA.

3. CovotBercTBMe Ha M36paHaTa MeToauKa Ha nscneaBaHe U NOoCTtaBeHaTa uen u 3agadum Ha
AncepTaunMoHHUA TPYA C NOCTUTHATUTE NPUHOCKU.

MeTogonorusTa B ANcCepTaLmaATa € YMeio NPOoeKTUPaHa U U3MbJIHEHA CNoOpPes CTPYKTypaTa Ha
n3cnenBaHeTo M aHanmsutTe. MeTof010rMaATa MHTErpupa NPUHLUNUTE HA CUCTEMHMUA NOAXOA, IOTUKATa
Ha OCHOBHWTE YNpPaBAEHCKN GpYHKUMU B MHAYCTPUANHOTO NpeanpuUaTUE, MUKPOUKOHOMMUYECKH,
CpaBHUTENEH M NPOrHO3€eH aHaNn3, NaHUpaHe, NPOrHO3MpPaHe, MPOEKTUPAHE N TECTBAHE Ha
YMNPaBAEHCKM U NPOU3BOACTBEHM NPOLLECU, EBPUCTUYHN METOAM 38 MOLENMPaHe Ha BU3HeC npouecu;
WHAYKTUBHU U AeyKTUBHU METOAM 33 JlOKa3BaHe.

Lenta Ha anceptaumoHHua Tpya, ,,feHepupaHe Ha edpeKTMBEH eBpUCTMUYEH mogen 3a SMART
yrnpaBaeHuWe B CPeAHO rosIfiMo MHAYCTPMAHO NpeanpuaTue” e NocTMrHaTa Ypes paspaboTsaHe Ha
EspuctmyeH moaen 3a SMART ynpaB/iieHVe B CPEAHO FoIAMO MHAYCTPUANHO NPeanpuaTUe, KOMTo e
TecTBaH B NpaKTuKaTa. MocTaBeHaTa Len M 3aJa4M Ha ANCePTaLMOHHMA TPYA Ca U3MbJHEHN U MOKa3aHu
Ypes Hay4YHUTE M HAaYYHO-MPUIONKHN NPUHOCKU, KOUTO ca NYBAMKYBAHU B HAyYHU NyO6AMKALMM B
aBTOPUTETHU MeXKAYHAPOAHW U34aHMA.

JOKTOpaHTbT MHOIo A06pe NpaBy 060CHOBKA Ha pe3ynTaTUTe OT TECTBAHETO Ha paspaboTeHun
Espuctnuen mogen 3a SMART ynpasneHue B cpegHO MHAYCTPUANHO NpeanpuaATue 1 AoKasa
npakTUYecKkaTa My NPUJIOKHA CTOMHOCT B ycnoBuATa Ha MHaycTpua 4.0. AprymeHTUpPaHa e TeopeTMyHaTa
W NpaKTUYecKaTa NpUIOXKMMOCT Ha pa3paboTeHns Moaen BbB Bpb3Ka C pe3yaTaTuTe B NPOM3BOACTBEH,
ynpaBAeHCKN 1 PUHAHCOB acneKT. B gucepTaunMoHHUA TPYA € HaanLe NPAKO CbOTBETCTBUE MeEXAY
n3bpaHaTa METOA010MUA Ha U3CNe[BaHe N NOCTaBEHUTE LLEN U 3a4a4M Ha ANCEPTALMOHHUA TPy, C
NOCTMUIHATMA NPUHOC.
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4. HayyHu n/vunum HayuyHO-NPUNOXKHU NPUHOCK HA AUCEPTALMOHHUA TPYA.

Ha 6a3aTa Ha aHanu3a Ha NpeAcTaBeHMTe gucepTauusa U aBTopedepart, HanpaseHuTe nybaMKauum no
TemaTa Ha gucepTaumaTa u paspaboTteHua EBpuctmyeH moaen 3a SMART ynpasneHue B cpeaHOTO
WHAOYCTPUANHO NPEeanpUATUE, NOTBbPXKAABAM CeAeMTe NPMHOCa, ONMcaHuW B AncepTaumaTa:

HayyHu npuHoOCK:

1) HanpaBeH e TeopeTUyeH KOHFHUTMBEH aHaM3 Ha AedUHULMMTE Ha CbLLeCcTBYBaLWMTe
NOHATUA B M3CNeABaHaTa 061acT B pe3ynTaT Ha KOeTo ca npeumsmpanmi gebuHUUnnTE Ha
NoHATUATA: ,,CPeAHO MHAYCTPpUanHo npegnpustue”, ,SMART ynpasneHue” n ,eBpucTUUeH
mopaen”.

2) CuHTe3MpaHa e aedpuHULMA Ha NOHATUETO ,eBpUCTMYEH Moaen 3a SMART ynpasnieHue B
CpeaHoTO MHAYCTPUAIHO NpeanpuaTue».

3) PaspaboTteHa e KoHUeNuuA 3a NPUNOKEHNE Ha EBPUCTUUYHUTE Mogenn 3a SMART
ynpas/ieHne B CPEAHOTO MHAYCTPUANHO NPEANPUATME KAaTO CbBKYMHOCT OT KOHLLENTYaHU,
bYHKLUMOHANHK, CTPYKTYPHO-OPraHM3aLMOHHN U UHCTPYMEHTANHU eIEMEHTMU.

HayuyHO-NpunnoXHu NpuHOCK:

4) Pa3spaboTeHa e TeopeTUYHa NOCTaHOBKa U TeOpeTUKO-UHbOopmMaumnoHHa 6asa, nogbpaH,
aganTupaH 1 anpobupaH e cTpaTerMyeckn n onepaTtMBeH MHCTPymeHTapuym Ha SMART
ynpaB/ieHMETO B CPEAHOTO MHAYCTPUANHO NpeanpuaTue KaTo npouec, 6asnpaH Ha
CUCTEMHUA Noaxoa,.

5) TeHepupaH e EBpuctnyeH moaen 3a SMART ynpasneHue B cpeaHOTO UHAYCTPUAHO
npeanpuATUe, UHTErpmpall B cebe cuM Nno3HaBaTeNeH U aHAIMTUYEH UHCTPYMEHTapPUYM,
maTemaTmyeckn mogen, codTyepeH Koa, eBPUCTUYHU MOAENN U NOAXOAN, MOKasaTen 3a
¢dMHaHCOBa M NPOM3BOACTBEHA EPEKTUBHOCT U CbAbPKAL: BXOAHO-U3XOAHM
MHOOPMALMOHHM NOTOLN, OFPAHUYUTE/IHU YCIOBUA, KPUTEPUM 32 ONTUMAJTHOCT U
ynpaBAasABaLLM NapameTpu.

MPUAOKHMN NPUHOCHK:

6) HanpaBeHa e ekcnepMmeHTasIHa NPOBepKa Ha nNpeanoxKeHua EBpuctmueH mogen 3a SMART

ynpaB/ieHMe B CPEAHOTO MHAYCTPUANHO NpeanpUuaTUe, BKAKYUTENHO U Ypes3 codTyepeH
NPOAYKT, B KOHKPETHU MHAYCTPUANHU NpegnpuaTua (48e Ha 6poit), noayyeHn ca
KOJIMYECTBEHW OLeHKU Ha U3caeBaHMUTe NapameTpu Npu npeaBapuTenHo GUKcMpaHu
OrPaHUYUTENHM YCIOBUA.

7) OueHeHa e MKOHOMMYECKaTa U CoLManHaTa YCTOMYMBOCT Ha NPUNOXKEHNETO Ha EBPUCTUUYHUA

mogen 3a SMART ynpasneHue B CpegHOTO UHAYCTPUANHO NpeanpuATUE B KOHKPETHU

UHOYCTPUNANHN NPeEANPUATUA U Ca TEHEPUPAHUN BaTMOHUN pe3ynTaTh, CoYeLM NONE3HOCTTA Ha

moaena U UKOHOMMUYeCKaTa My OnpaBAaHOCT, KaTO € I0Ka3aHa Bb3MOXXHOCTTA 3a
NPUNOXKEeHUE Ha MoeNa B LUMPOK Knac MHAYCTPUaANHU NpegnpuAaTuA.
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5. [MpeueHKa Ha ny6aMKauMmuTe NO AUCEPTALMOHHUA TPYA.

Mo TemaTa Ha gucepTaumaTa CU AOKTOPAHTBLT MMa 3 nybmMKkauum. Bcuykn Te ca camoctoaTenHu, bes
CbaBTOPW M Ca HAaNWMCAHM HA aHIIMIMCKM e3uK. Te ca Ny6IMKyBaHM B NPECTUNKHM MEKAYHAPOAHU
U3aaHUA:

1. Bakalov, I. Smart Management of the business organizations — transition from a process-
oriented towards an analytical toolset. International Journal , Information Modelsand
Analyses”, Vol. 7, Number 1, 2018, pp. 59-64.

CtaTnsaTta uma egHo untmpaHe ot Temelkova, M. (2020). Digital Leadership Added Value in the Digital
Smart Organizations. Journal of Engineering Science and Technology Review, 252-257.
https://scholar.google.com/citations?hl=en&user=Z-4FmWMAAAA)

2. Bakalov, I. Criteria for Efficient Reengineering and Efficient Smart Management in the
Business Organizations. Journal of Engineering Science and Technology Review, Special
Issue. 2020, pp. 263-267. https://scholar.google.com/citations?hl=en&user=2-
AFMWMAAAA)

CraTusaTa uMma egHo untmupaHe ot TpoHuH, C. A. (2021). Development of economic and management
tools to ensure business processes.

3. Bakalov, I. A Heuristic Model based Approach to Estimate the Controlling Parameters in
SMART Industrial Enterprises. International Conference on Communications, Information,
Electronic and Energy Systems (CIEES), IEEE, 2022, pp. 1-4.

B Semantic Scholar aBTopbT Mma 8 nyb6ankaumm, h-index 2, 16 uuTMpaHUs, OT KOUTO C BUCOK MMMAKT 1.
lliyan Bakalov | Semantic Scholar.

My6anKaummTe Ha A4OKTOPaHTa OTPa3ABaT OCHOBHUTE HayYHO-MPUIONKHWN N MPUIOKHM Pe3yaTaT,
Nosly4YeHu B AUCEPTALMOHHUNA TPYA M MOXKe [ia CEe CYMTa, Ye pe3ynTaTuTe ca anpobupaHn B AOCTaTbYHa
cTeneH npej cneunanmMsnpaHa HayyHa ayauTopma 1 peasiHa NpakTUKa B MHAYCTPUATA.

6. MHeHuUA, NPenopbKU U 6enexKu.

He no3HaBam nM4HO Mar. UK. UanaH Ctoiues bakanos. BCcMUKM MOM NpeLLEHKM Ce OCHOBaBaT Ha
MHbOPMaULMATa OT BbTPELUHATA 3aLUMTa HA AOKTOPaHTa, MaTepuanunTe, NOJy4eHn B NpoL,eca Ha
3awmMTaTa M NpoyyBaHua B MHTepHeT. HayuyHMUTe NpMHOCK ca HeroBa JindHa 3acnyra. He Hamupam
CbLLECTBEHW HAyYHM MPELLIKW B NPEACTAaBEHUA AUCEPTALMOHEH TPYA, KaKTO U B pa3paboTkuTe
ny6anKaLmuTe, HO CW NO3BO/ISABAM Aa HanpasaA CAeAHUTE NPENOPBKU:

e  KpWUTWYHMAT aHanu3 B NbpBa M BTOpa rnaBa moxe Aa 6bae owe no-3aabiboyeH n ga
aprymeHTMpa HeobxoaMMoCTTa OT paspaboTteHus EBpuctnyeH mogen 3a SMART ynpasneHue B
CpenHOTO MHAYCTPUANHO NpeanpuaTue.

e  [1OKTOPAHTLT 6U MOrb/ NO-06CTOMHO Aa NPEeACTaBM MAaTEMATUYECKUS MHCTPYMEHTAPUYM, KAaKTO
1 fa 06ACHU N3M03BaHUTE MATEMATUYECKU CUMBOIN M 0603HAYEHMA M Aa NOKaXKe No-ACHO
M3MN0a3BaHOTO COPTYEpPHO peLleHune.
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https://www.semanticscholar.org/author/Iliyan-Bakalov/96117739

e [lobpe 61 6110 AOKTOPAHTHLT Aa AaZe HAaCOKM 3a TOBA, KaK NpoBeAeHUTE NPOyYBaHUA U
paspaboTteH eBpuctnyeH moaesn 3a SMART ynpaBieHne B cpegHOTO MHAYCTPUAIHO
npeanpuatve, AeTaHO NpeacTaBeHM B AMcepTaumaTa, we 6baat passBMBaHM U HaArParK4aHU B
6baeule.

7. 3aKknueHue C ACHA NONOXKUTENHA NN oTpuuaTtesiHa oueHKa Ha AuceptTauuoHHUA TpyA.

Cnep 3ano3HaBaHe C NpeacTaBeHUTe AOKYMEHTM M HAyYHU TPYAO0BE, CbAbPrKaLLMTE CE B TAX HAYYHM,
HaY4YHO-MPUIOXKHN N NPUAOKHN NPUHOCKU U aHANN3 Ha NPeAOoCTaBEHUTE MU MaTepPMaIn, TAXHOTO
LMTUPAHE W INYHMUTE MW BNEYaTIeHNs OT KaHaMAaaTa, KpaHaTa My oueHKa e MOJIOKUTENEHA.

Crnopepn MeH, NpeacTaBeHUTE maTepuanu ot mar. UK. Mnman Ctoiyes bakasioB ya0BAeTBOPSABAT BCUUKHU
M3ncKBaHmA, yctaHoseHn 8 3PACPB, MNM3PACPE 1 lNMpasuaHMKa 3a YCA0BUATA U peaa 32 3aemaHe Ha
aKaZEeMUYHU SNBKHOCTM B TexHU4Yeckmn yHusepcuteT — Codua, bbarapus.

MNpeanaram Ha yBaXKaemoTO Hay4yHO }KYpu Aa oLLeHU BUCOKO KaHAMAaTa U aa npucbam
obpasoBaTtenHarta u HayuHa cteneH [JOKTOP Ha mar. uk. UnuaH Croitues bakanos B o6nacTTa Ha
BucweTto obpasosaHue 5. TexHuueckn Hayku, NMpodecnoHanHo HanpasneHue: 5.13. O6wo
MHXeHepcTBo, HayyHa cneuunanHoct: OpraHusauua u ynpasieHue Ha NPou3BOACTBOTO.

Jata: 16.06.2023 r. YJIEH HA XXYPUTO:

rp. Copusa 40U, O-p UHX. A-p UK. MuneHa KpymoBsa
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REVIEW

on a dissertation for the acquisition of an educational and scientific degree "Doctor"
Author of the dissertation: Mag. Sc. lliyan Stoychev Bakalov

Dissertation topic: HEURISTIC MODEL FOR SMART MANAGEMENT IN MEDIUM-SIZED INDUSTRIAL
ENTERPRISES

Member of the scientific jury: Assoc. Prof. Ph.D. Eng. Milena Yordanova Krumova
TU-Sofia, Faculty of Management

Department of "Management and Business Information Systems"

The review was submitted according to the order of the Rector of TU Sofia No. OX-5.13-19/28.04.2023
and the protocol for participation in meetings of the scientific jury under the procedure for acquiring the
educational and scientific degree of doctor by professional field: 5.13. General engineering, Scientific
specialty: "Production organization and management" with the candidate Mag. Sc. lliyan Stoychev
Bakalov.

1. Relevance of the problem developed in the dissertation in accordance with the scientific and
scientific-applied field.

The dissertation covers heuristic modeling to achieve SMART management in the medium-sized
industrial enterprise. The aim of the dissertation is the generation of an effective Heuristic model for
SMART management in the medium-sized industrial enterprise. To achieve the aim, 5 main tasks are set:
to make a theoretical overview and analysis of the problem set for research; to synthesize a concept for
application of the heuristic models for SMART management in the medium-sized industrial enterprise;
to generate an effective Heuristic Model for SMART management in the medium-sized industrial
enterprise; to approve in specific industrial enterprises the created Heuristic model for SMART
management in the medium-sized industrial enterprise; to make, if possible, an empirical check on the
possibilities of applying the developed Heuristic Model for SMART management in the medium-sized
industrial enterprise in industrial entities of different sizes and heterogeneous subject of activity.

The theme, aim, object and subject of the dissertation work are unequivocally relevant. On the one
hand, the priorities of industrial enterprises to achieve competitiveness based on modern capabilities in
an Industry 4.0/5.0 environment, and on the other hand, the variety of management techniques and
models, create prerequisites for the application of heuristic models for SMART management, which can
bring high added value to any industry. The Ph.D. student has directed attention to a priority scientific
area, as the main positive effect of the dissertation work for practice are the developed metrics for
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measuring the economic result of the realized optimizations in the production activity. An advantage of
the developed model is its applicability in various industrial sectors, but also the wide range and scope
of the assessment.

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

From the overview and analysis carried out in the dissertation, presented in a total of 156 pages - first,
second, third and fourth chapters, it can be concluded that the Ph.D. student has studied the state of
research in the field in detail. The list of used literature contains 166 literary sources, 121 of which are in
Latin and 33 in Cyrillic, and 12 Internet sources. The author has shown a high level of knowledge of the
field of science, which is proven by the scientific publications made on the dissertation, but also outside
it. The author has thoroughly analyzed the theoretical and practical-applied essence of the concept
"SMART management" in the industrial enterprise.

The conducted critical analyzes and studied statistics and regularities show that the author also applies a
conceptual approach in defining identified trends and logic in "SMART management" and ways to
measure the effectiveness of production systems. The degree of knowledge of the state of the problem
and the scientific field, the author has also shown from the conducted practical analyzes of trends
related to the integration of Industry 4.0 into practice by industrial enterprises.

3. Relevance of the selected research methodology and the set aims and objectives of the
dissertation with the contributions achieved.

The methodology in the dissertation is skillfully designed and executed according to the structure of the
research and analyses. The methodology integrates the principles of the system approach, the logic of
the main management functions in the industrial enterprise, microeconomic, comparative and
predictive analysis, planning, forecasting, design and testing of management and production processes,
heuristic methods for modeling business processes; inductive and deductive proof methods.

The aim of the dissertation "Generating an effective Heuristic Model for SMART management in the
medium-sized industrial enterprise" has been achieved by developing a Heuristic Model for SMART
management in the medium-sized industrial enterprise, which has been tested in practice. The set aim
and tasks of the dissertation work have been fulfilled and shown through the scientific and scientific-
applied contributions that have been published in scientific publications in authoritative international
editions.

The Ph.D. student very well justified the results of testing the developed Heuristic Model for SMART
management in a medium-sized industrial enterprise and proved its practical application value in the
conditions of Industry 4.0. The theoretical and practical applicability of the developed model is argued in
relation to the results in production, management and financial aspect. In the dissertation work, there is
a direct correspondence between the chosen research methodology and the set aims and objectives of
the dissertation work with the achieved contribution.
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4. Scientific and/or scientific-applied contributions of the dissertation work.

Based on the analysis of the presented dissertation and avtoreferat, the published publications on the
subject of the dissertation and the developed Heuristic model for SMART management in medium-sized
industrial enterprise, | confirm the seven contributions described in the dissertation:

Scientific contributions:

1) A theoretical cognitive analysis of the definitions of the existing concepts in the research
area was made, as a result of which the definitions of the concepts: "medium-sized
industrial enterprise", "SMART management" and "heuristic model" were refined.

2) A definition of the concept "heuristic model for SMART management in the medium-
sized industrial enterprise" has been synthesized.

3) A concept for the application of heuristic models for SMART management in the
medium-sized industrial enterprise as a set of conceptual, functional, structural-
organizational and instrumental elements has been developed.

Scientific-applied contributions:

4) A theoretical framework and a theoretical-information base were developed, a strategic
and operational toolkit of SMART management in the medium-sized industrial enterprise
was selected, adapted and tested as a process based on the system approach.

5) A Heuristic model for SMART management in the medium-sized industrial enterprise
was generated, integrating cognitive and analytical tools, mathematical model, software
code, heuristic models and approaches, indicators of financial and production efficiency and
containing: input-output information flows, restrictive conditions, optimality criteria and
control parameters.

Applied contributions:

6) An experimental verification of the proposed Heuristic model for SMART management
in the medium-sized industrial enterprise was carried out, including through a software
product, in specific industrial enterprises (two in number), quantitative estimates of the
studied parameters were obtained under pre-fixed restrictive conditions.

7) The economic and social sustainability of the application of the SMART Management
Heuristic Model in the medium-sized industrial enterprise in specific industrial enterprises
has been evaluated and valid results have been generated indicating the usefulness of the
model and its economic justification, and the possibility of applying the model to a wide
class of industrial enterprises has been demonstrated.
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5. Assessment of dissertation publication.

The Ph.D. student has 3 publications on the topic of his dissertation work. All of them are independent,
without co-authors and written in English. They have been published in prestigious international
publications:

1. Bakalov, I. Smart Management of the business organizations — transition from a process-
oriented towards an analytical toolset. International Journal ,,Information Modelsand
Analyses”, Vol. 7, Number 1, 2018, pp. 59-64.

The article has one citation by Temelkova, M. (2020). Digital Leadership Added Value in the
Digital Smart Organizations. Journal of Engineering Science and Technology Review, 252-257.
https://scholar.google.com/citations?hl=en&user=Z-4FmWMAAAA)J

2. Bakalov, I. Criteria for Efficient Reengineering and Efficient Smart Management in the
Business Organizations. Journal of Engineering Science and Technology Review, Special
Issue. 2020, pp. 263-267. https://scholar.google.com/citations?hl=en&user=Z-
4AFMWMAAAA)

The article has one citation by TpoHuH, C. A. (2021). Development of economic and
management tools to ensure business processes.

3. Bakalov, I. A Heuristic Model based Approach to Estimate the Controlling Parameters in
SMART Industrial Enterprises. International Conference on Communications, Information,
Electronic and Energy Systems (CIEES), IEEE, 2022, pp. 1-4.

In Semantic Scholar, the author has 8 publications, h-index 2, 16 citations, of which high impact 1. Iliyan
Bakalov | Semantic Scholar.

The Ph.D. student's publications reflect the main scientific-applied and applied results obtained in the
dissertation work, and it can be considered that the results have been sufficiently tested in front of a
specialized scientific audience and real practice in the industry.

6. Opinions, recommendations and notes.

| don't know personally Mag. Sc. lliyan Stoychev Bakalov. All my judgments are based on the information
from the Ph.D. student's internal defense, the materials obtained during the defense process and
research on the Internet. Scientific contributions are his personal merit. | do not find significant scientific
errors in the presented dissertation work, as well as in the developments and publications, but | allow
myself to make the following recommendations:

e The critical analysis in the first chapter can be even deeper and argue the need for the
developed Heuristic Model for SMART management in the medium-sized industrial enterprise

e The Ph.D. student could more thoroughly present the mathematical toolkit, as well as explain
the mathematical symbols and notations used and show more clearly the software solution
used.
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e |t would be good for the Ph.D. student to provide guidance on how the studies conducted and
the developed heuristic model for SMART management in the medium-sized industrial
enterprise, presented in detail in the dissertation, will be developed and upgraded in the future.

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

After familiarizing myself with the presented documents and scientific works, the scientific, scientific
and applied contributions contained in them and analysis of the materials provided to me, their citation
and my personal impressions of the candidate, my final assessment is POSITIVE.

In my opinion, the materials presented by Mag. Sc. lliyan Stoychev Bakalov satisfy all the requirements
established in the ZRASRB, PPZRASRB and the Regulations for the terms and conditions for holding
academic positions at the Technical University - Sofia, Bulgaria.

| propose to the respected scientific jury to give a high rating to the candidate and to award the
educational and scientific degree DOCTOR to Mag. Sc. lliyan Stoychev Bakalov in the field of higher
education 5. Technical sciences, Professional field: 5.13. General engineering, Scientific specialty:
Production organization and management.

Date: 16.06.2023 r. MEMBER OF THE JURY:

Sofia Assoc. Prof. Ph.D. Eng. Milena Krumova
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