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BbpXy AucepTalMoHeH Tpy/ 3a npuaobusaHe Ha oBpasosaTenHa U HayyHa cTeneH ,JoKTop”
As"rop Ha AucepTaLKUoHHUA Tpya: mar. uHx. Hatanua CroiyeBa Muxanescka

Tema Ha aucepTaunoHtns Tpya: CTPYKTYPHU AHANU3WU U YNPABNEHCKW PELLEHUA, BASUPAHU
HA WH®OPMALMOHHU CUCTEMWU B OBNACTTA HA CPEJHOTO OEPA3OBAHUE B BEBIITAPUA U
YYUNULLHA MPEXA B YYXXBUHA

UneH Ha Hay4HOTO Xypu: Aou. A-p MHX. MopaaHka HalipeHosa AHacTacoBa

CTAHOBWILE

1. AKTyanHoCT Ha pa3paboTBaHWA B AWCEPTALMUOHHWA TPYA NPOGNEM B HAY4yHO W HayyHO
NPUNOXHO-0THOLEHWE.

MpunoxeHeTo Ha MHPOPMALMOHHN TEXHOMOTW B 0BYYEHWETO W AUrUTaNN3aUMATa Ha ynpaBneHckuTe
npouecu B cpeaHoTo 0Bpa3oBaHWe W3UCKBAT M3rpaXdaHe Ha WHTErpupaHu enekTPoHHW nnaTtdopmu,
obxBalyaLLy pasnuyH1TE HMBA Ha yNpaBNeHUe M OCurypaBalLy AnHamnyeH 0OMeH Ha MHGopMauwa.

Llenta Ha aucepTauWOHHUA TpyA € Aa NPeanoxu UHTerpupaH Moaen 3a eeKTUBHU YrpaBneHCK
pelenuns, 6asupaHi Ha CbBPEMEHHWUTE NH(POPMALMOHHM TEXHONOMMK 3@ aHann3 Ha obpa3oBaTenHu AaHHN
npu ynpaeneHue Ha cpegHoTo obpasosaHue B Bbnrapus. 3a peanusauma Ha uenTa ca aednHUpaHK U
M3MbNHEHU NET OCHOBHW 3a/1ay4y, 3a YXETO peluaBaHe ca U3NoN3BaHN CbBPEMEHHIN NOAXOAMN U TeXHONOMN.

2. CreneH Ha no3HaBaHe CBLCTOAHMETO HAa npoGnema M TBOpYECKa MHTEpNpeTauus Ha
nUTepaTypHUS MaTepuan.

B AvceptayMoHHWA Tpyd aBTOPBT Nokassa MHOro Jofpo no3HaBaHe Ha TemaTukata W aaekeaTHa
WHTEpNpeTauus Ha nuTepaTypHUs martepuan. ToBa NUYW SACHO OT HAnpaBeHWAT B NMbpBa rnasa Ha
AucepTauMATa aHanu3 Ha BMAOBETE MHOBALWW, CTpaTeruuTe W npobnemute 3a MpUNOXEHUETO UM U
nokasarenure 3a U3MepsaHeTo WM. B pesyntat ACcHO e AethvHMpaHa LenTa 1 KOHKPeTU3MpaHW 3agaqnTe B
AucepTaLnoHHUA TPYA.

[incepraumoHHuaT TpyA e B 06em ot 137 cTpanuum v Bknioysa 64 durypu u 13 Tabnuum. Liutupanu ca
86 3TOYHMKa, OT KOWUTO 8 Ha Gbnrapckm, 7 Ha pycku U 71 Ha aHrInACKK, KOUTO B NpeobnaaasallaTa ¢y Yact
ca OT MocCnedHUTe roAuHW, KOETO mnokassa 3adbnboyeHO Mo3HaBaHe Ha CHBPEMEHHWTE TEHAEHUWM B
obnacrra.

3. CworBeTcTBMe Ha M3bpaHaTa MeToAMKa Ha MU3CNeABaHe W NOCTaBeHaTa Len 1 3agayu Ha
ANCEPTaLNOHHWA TPYA C NOCTUTHATMTE NPUHOCK.

W3BpaHata MeToauka Ha U3cnegsaHe MOeHTUGMUMPA KNKYOBUTE NpeausBmukaTencTea 8 obnacrra Ha
WHOBAUWMUTE, KOUTO NOANeXaT Ha copmanu3auus. Ha Tasn ocHoBa € MpeanoxeHa MeToaonorvs U
anropuTbM 33 peanusauvs Ha AMHAMWYHO PEKOH(UTYPYEMU NOKANHO aBTOHOMHW MDEXW OT Y4WnMLE,
KOMTO Ca MbBKABY 1 afanTUBHM B 3aBUCHMOCT OT HOPMATUBHUTE NPOMEHM 1 OCUryPABAT MOHUTOPHHT, aHann3
W CTATUCTMKA Ype3 cneunanuanpani MHTepdeiicy.

AHanu3upaHu ca YeTMpW HaLWOHanHW Mporpamu B CPeaHoTo 0bpasoBaHue, uveTo obeauHeHwe B
eAWHeH codTyepeH WHTepdeic no3BonsBa YHU(MUMPAH AOCTBM, LEHTPanuaupaHo ynpasneHve W
CUHXPOHU3ALMS HA JAHHUTE W Ca BbBEEHN MEXaHU3MM 3a AVHAMUYHA BanUAALMS U 3aLUMATa Ha AaHHNTE.

MNpencraseHo e u3cneasaHe Ha OCHOBHM yeb nnatdopmu Ha MuHMCTEpCTBOTO Ha 06pa3oBaHMETO W
Haykarta: world.mon.bg, ischools.mon.bg u ischools.bg, u3rpageHn 3a ynpaBneHMe Ha HaUMOHAmHW
obpa3oBaTenHu Nporpamu 1 MOZYNHN, CBbP3aHM Ype3 eANHEH NOrMYECKM CNOIA, KOMTO OCUrypABa UHTErpaLns
Ha AaHHWTe, YHUMUUMPaH AOCTBI, LEHTPanM3npaHa aBTeHTUKaLUMA W CUHXPOHM3aLMSA Ha noTpebuTencku
npocounu. MNpeanoxeHara OT aBToOpa ABYCNOWHA apXvTeKTypa — uU3ndecka (BUpTYanHu MalvHK, CbPBLPM
W 6asn fOaHHW) U noruyecka (Npouecu, ponuW, WHTepdelick) no3eonsBa MbBKABO paslnpsBaHe W
CKanupyemocT Ha cuCTEeMWTE Npu BbBEXJaHe Ha Hoeu nporpamu. Ocurypsea W BWUCOKA CTEneH Ha
NPO3pa4YHOCT M €CDEKTMBHOCT NPYW ynpaeneHne Ha 0bpa3oBaTenHn Nporpamu ¥ MbNeH KOHTPON Ha A0CTbNa,
NPOCNEAUMOCT Ha AEUCTBUATA U 3aLUMTA HA NUYHW AaHHW B CbOTBETCTBME C u3nckeanuaTa Ha GDPR.

Cuutam, 4ye u3bpaHata MeToAMKa Ha M3cneaBaHe M peanu3auus HambnHO CbOTBETCTBAT Ha
nocraseHara B guceprauuaTa Len u opMynupaHuTe 3agayu.

4.  Hay4Hu u/unu HayYHO-NPUNOXHN NPUHOCK HA ANCEPTALUOHHUA TPYA.
B avcepTaunoHHns Tpya aBTOpLT € (opMynupan CneaHNUTe NPUHOCH, KOUTO NPUEMaM KakTo Cneaga:



Hayuru: 1. MNpeanoxeH e ANropuTbM 3a OTKpUBaHe CbBNaAeHue unu nogobue Ha MHTEPECH B MPEXM
(0T yuunuia), KOWTO YacTMYHO HanoaobsBa YHKUMOHANHOCT OT coumanHuTe Mpexu. 2. Mpeanoxenu ca
MeToa v anropuTHM 3@ NPorpamMHa cucTema 3a reHepupaxe U AUHaMUYHO PEKOHDUIYpUPaHe Ha YYMULLHW
MPEeXM, KaTo anropuTbMbT OTKPMBA Nogobue cnoped pasnuyHy (DaKTopy B AeknapaTuBHaTa 4acT Ha
ONUCAHUETO Ha YYUNWLLHUTE Cneunduku U reHepupa MpPeXW Ha No-BUCOKO HMBO. 3. MpeanoxeH e
anropuTbM 3a OLEHKA W KOHTPON NPU Pa3MUTK ONUCAHMS.

HayyHo-npunoxHu: 1. lNpeanoxeHn ca CbOTBETCTBAWM HAa AeMHOCTTa OpManHi MeTOAUKW 3a
OLEHsABaHE W KnacupaHe Ha y4unuwa no NPOMEHALW Ce KpUTEpUW U hakTopu Npu KaHauaaTcTBaHe B
HauwoHannm nporpami. 2. PaspaboTeHu ca opMmanHi ONUCaHUA W anropuTMU3aumMa Ha npouecute Ha
rpyna HauWoHanHu nporpamM B yuyunuwiHata mpexa. 3. PaspaboteHu u vMNnemeHTMpaHu ca
CbOTBETCTBALLM COPTYEPHU anroputmu.. 4. MpeanoxeHa e CTpyKTypa W anropuTMUYHa UMNNEMEHTaLMs
Ha BupTyaneH codTyepeH cnoi (layer) - noruyecka apxwTekTypa 3a ynpaBNeHWe Ha MHOXECTBO,
PasHOPOAHM NpoLec OT  HaLWOHaNHK nporpami B cpeaHoTo obpasoBaHMe UM MOAYNM KbM TsX.
CodbryepHuat cnoi ce 6asnpa Ha npeanoxeHa MpexoBa CTPYKTYpa, ONMCBalla penauun Hag AaHHUTE B
pasnpegeneHa MHpacTpykTypa, UMNIeMeHTpaHa BNocneacTBMe Bbpxy rpyna yeb nnatcopmw.

5. [peueHka Ha nyGnukauuuTe No AUCepTaLMOHHMA TPyA: OpoW, XapakTep Ha U3AaHMATA, B

KOMTO Ca OTnevarTaHu.

Pesyntatute oT u3cneasaHuaTa Ha mar. wHX. Hatanus Muxanescka ca nybnukyeaHv B TpW CTaTuub
KaTO BCMYKM Ca NPEACTaBEHW Ha NPECTUXHWN MeXAYHapoaHW KoHdepeHUun. MybnukauuuTe ca HanpaseHu
B nepvoga 2024-2025 roguHa W NOKpUBAT TeMaTMkaTa Ha NpeaCTaBeHaTa AucepTauuoHHa pabora, kaTo
0Tpa3sBaT NOCTUrHATUTE Pe3ynTaTi U NPUHOCMK.

Bcuykn ctatm ca B CbaBTOPCTBO, KAaTo B ABE OT CTATWWTE LOKTOpaHTKaTa e mbpeu aeTop. W Tpute
cTatuu ca uHaekcupanun B SCOPUS w nybnukysann B |EEE. KbM HacToAWMA MOMEHT He Ca OTKPUTY
uuTMpanua. MybnukaumoHHaTa AedHOCT Ha AucepTaHTa MoKpuBa M3nckBaHuATa 3a npuaobueaHe Ha OHC
LIOKTOP" 1 cuuTam, Ye nybnukayuure ca npuaodunm goctaTbyHo NyGNUYHOCT B Hay4HaTa 06LLHOCT.

OryuTaiku 6pos U Ka4eCTBOTO Ha NyBnMKaLMUTe CYMTaM, Ye NONYYEHUTe Pe3ynTaTy ca U3KMYUTENHO
Aeno Ha aBTopa W Ca NOCTUrHATW MOA PHKOBOACTBOTO HAa Hay4yHWUTE My PLKOBOAWTENW, KAaTO HE CbM
yCTaHOBMNA HEAOCTOBEPHOCT Ha AaHHUTE WNW NNarkaTcTeo.

6. MHeHua, npenopLKM N Denexku.

[lMcepTaLMOHHWUAT TPYA € U3rOTBEH B CTPOWHA Noriyecka NocneAoBaTeNHOCT W 0TPa3fBa KOPEKTHO
u3cneaBaHusATa Ha asTopa.

MpenopbyBam Ha Mar. MHx. Hatanus Muxanescka Aa npoabmkv v paboTaTa o1 B M3OPaHOTO akTyanHo
HanpasneHue.

7. 3aknio4eHwe ¢ ACHA NONOXMTENHA UMW OTPULATENHA OLeHKa Ha ANCePTaLUOHHUA TPYA.

OueHnBaM NONOXMTENHO AUCEPTALMOHHUA TPYA ,CTPYKTYPHN aHann3n W ynpaBneHcKk! pelueHus,
GasvMpaHu Ha MH(OPMaLMOHHW cCUCTeMW B obnactra Ha cpegHoTo obpasoBaHue B Bbnrapua u
yuyunuiHa mpexa B YyxbuHa“ c astop mar. uHx. Hatanua CroiveBa MuxaneBcka W cuuTam, Ye e
W3roTBEH NPeLM3HO M Ha BUCOKO NPOdecHOHanHO HUBO, KaTo aBTOPBT € MOCTUrHaN NOCTaBeHUTe Leni u
3afayv B AucepTauuoHHuA Tpyd. PesyntatuTte M npuHOCWTE Ha AMCEPTAUWMOHHMA TPyA Ca OTpaseHu B
HayyHu nybnukaumu, KOUTO ca NPeAcTaBeHn Ha HayyHata OBLUHOCT Ha MEeXOyHapOoaHW KOH(epeHuun w
ny6nukyBaHn 1 MHAGKCMPaHW B CBETOBHW 6a3n AaHHKW. Hay4HUTE 1 Hay4YHO-NPUNIOKHM NPUHOCK Ca 3HAYMMK
W CbOTBETCTBAT HA U3NCKBAHMATA 3a NpuaobuBaHe Ha Hay4HO-0bpasoBaTenHaTa CTeneH ,AOKTOp" CbrNacHo
3akoHa 3a pa3BuUTHe Ha akaaemuyHus cbetas B Penybnuka Bbnrapus, MpasunHuka 3a NpUnoXeHeTo My u

MpaBunHuka 3a ycnosusTa U peaa 3a npuaobueaHe Ha HayyHW CTEMEHU B TEXHUYECKU YHWBEPCUTET —
Cocus.

Mpeanaram Ha yBaxaemoTo HayyHo xypu Aa npucbau obpasoBaTenHa u HayyHa cTeneH ,,AoKTop" Ha
Mar. uHX. Hatanua Croiyesa Muxanescka B npodecuoHanHo Hanpasnedue 5.3. KomyHukauwoHHa u
KOMMIOTbPHA TEXHWKA, Hay4yHa cneuwanHocT ,ABTOMaTtM3aums Ha obnactu OT HematepuanHata cdepa
(MeauumHa, NPOCBETa, Hayka, aaMUHUCTPATUBHA AEHHOCT U Ap.)".

Oara: 07.01.2026 r. YNEH HA XYPUTO:
(Oou. A-p mHx. MopaaHka AHactacosa)



STATEMENT

on a PhD thesis for obtaining an educational and scientific degree "doctor"
Author:  MSc. Eng. Natalia Stoycheva Mihalevska

Title: ~ STRUCTURAL ANALYSES AND MANAGEMENT SOLUTIONS BASED ON INFORMATION
SYSTEMS IN THE FIELD OF SECONDARY EDUCATION IN BULGARIA AND SCHOOL NETWORKS
ABROAD

Member of the scientific jury: Assoc. Prof. PhD Eng. Yordanka Naydenova Anastasova

1. Relevance of the issue studied in the PhD thesis from a scientific and applied research point
of view
The application of information technologies in education and the digitalization of management processes

in secondary education require the development of integrated electronic platforms encompassing different
management levels and ensuring dynamic information exchange.

The aim of the dissertation is to propose an integrated model for effective management solutions based
on modern information technologies for the analysis of educational data in the management of secondary
education in Bulgaria. To achieve this goal, five main tasks have been defined and implemented, for the
solution of which modern approaches and technologies have been used.

2. Degree of knowledge of the issue and creative interpretation of the reference material

In the PhD thesis, the author manifests very good knowledge of the topic and an adequate interpretation
of the reference material. This is clearly evident from the analysis of the types of innovations, the strategies
and the issues in their application and the indicators for their measurement made in the first chapter of the
dissertation. As a result, the goal is clearly defined and the tasks in the dissertation are specified.

The PhD dissertation is 137 pages long and includes 64 figures and 13 tables. 86 sources are cited, of
which 8 in Bulgarian, 7 in Russian and 71 in English, which are mostly from recent years, which shows a
thorough knowledge of contemporary trends in the field.

3. Correspondence of the chosen research methodology and the set goal and tasks of the PhD

thesis with the contributions achieved

The chosen research methodology identifies the key challenges in the field of innovation that are subject
to formalization. On this basis, a methodology and an algorithm are proposed for the implementation of
dynamically reconfigurable locally autonomous networks of schools, which are flexible and adaptable
depending on regulatory changes and provide monitoring, analysis and statistics through specialized
interfaces.

Four national programs in secondary education are analyzed, the unification of which in a single software
interface allows unified access. Centralized management and synchronization of data and mechanisms for
dynamic validation and data protection are introduced.

A study of the main web platforms of the Ministry of Education and Science is presented (world.mon.bg,
ischools.mon.bg and ischools.bg), built for the management of national educational programs and modules,
connected through a single logical layer that provides data integration, unified access, centralized
authentication and synchronization of user profiles. The two-tier architecture proposed by the author -
physical (virtual machines, servers and databases) and logical (processes, roles, interfaces) allows for
flexible expansion and scalability of the systems when introducing new programs. It also ensures a high
degree of transparency and efficiency in managing educational programs and full access control, traceability
of actions and protection of personal data in accordance with the requirements of the GDPR.

| believe that the chosen methodology of research and implementation fully corresponds to the goal set
in the dissertation and the outlined tasks.

4, Scientific and/or applied-research contributions of the PhD thesis
In the PhD dissertation, the author has formulated the following contributions, which | accept as follows:
Scientific: 1. An algorithm for detecting coincidence or similarity of interests in networks (of schools)



has been proposed, which partially resembles the functionality of social networks. 2. A method and an
algorithm for a program system for generating and dynamically reconfiguring school networks have been
proposed, and the algorithm detects similarity according to various factors in the declarative part of the
description of school specifics and generates networks at a higher level. 3. An algorithm for evaluation and
control in fuzzy descriptions has been proposed.

Applied research: 1. Formal methodologies for evaluating and ranking schools according to changing
criteria and factors when applying to National Programs have been proposed, corresponding to the activity.
2. Formal descriptions and algorithmization of the processes of a group of national programs in the school
network have been developed. 3. Corresponding software algorithms have been developed and
implemented. 4. A structure and algorithmic implementation of a virtual software layer is proposed - a logical
architecture for managing multiple, heterogeneous processes of national programs in secondary education
and modules to them. The software layer is based on a proposed network structure describing relations over
data in a distributed infrastructure, subsequently implemented on a group of web platforms.

5. Assessment of PhD dissertation publications: number and type of journals, where they have

been published.
The results of the research of MSc. Eng. Natalia Mihalevska have been published in three papers, all of
which have been presented at prestigious international conferences. The publications were made in the

period 2024-2025 and cover the topic of the presented dissertation, reflecting the achieved results and
contributions.

All papers are co-authored, with the doctoral student being the first author in two of the articles. All three
papers are indexed in SCOPUS and published in IEEE. At present, no citations have been found. The
publication activity of the doctoral student meets the requirements for obtaining the scientific degree "doctor"
and | believe that the publications have gained sufficient publicity in the scientific community.

Considering the number and quality of the publications, | believe that the results obtained are exclusively
the work of the author and were achieved under the guidance of her scientific supervisors, and | have not
established any unreliability of the data or plagiarism.

6. Opinions, recommendations and notes
The PhD thesis is prepared in a coherent logical sequence and correctly reflects the author's research.

| recommend that MSc. Eng. Natalia Mihalevska should continue her work in the chosen field of studies.
7. Conclusion with a clear positive or negative evaluation of the PhD dissertation.

| assess positively the dissertation "Structural analyses and management solutions based on
information systems in the field of secondary education in Bulgaria and school networks abroad" by
MSc. Eng. Natalia Stoycheva Mihalevska and | believe that it has been prepared precisely and at a high
professional level, and the author has achieved the goals and tasks set in the dissertation. The results and
contributions of the dissertation are reflected in scientific publications that are presented to the scientific
community at international conferences, published, and indexed in global databases. The scientific and
applied research contributions are significant and comply with the requirements for acquiring the scientific
and educational degree “doctor” under the Law on the Development of Academic Staff in the Republic of
Bulgaria, the Regulations for its application and the Regulations on the Terms and Procedures for Acquiring
Scientific Degrees at the Technical University of Sofia.

| propose to the esteemed Scientific Jury to award the educational and scientific degree “doctor” to the
MSc. Eng. Natalia Stoycheva Mihalevska in the professional field 5.3. Communication and Computer

Engineering, scientific specialty "Automation of Areas of the Intangible Sphere (medicine, education, science,
administrative activities, etc.)".

Date: 07.01.2026 MEMBER OF THE JURY:
(Assoc. Prof. PhD Eng. Yordanka Anastasova)



