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Ha gucepTauMOHEH TpyA 3a NpUChXAaHe Ha obpasoBaTernHa U Hay4yHa CTeneH
»ZdOKTOpP*

no: obnact Ha Buclle obpasoBaHue 4. NMpnpoaHu Hayku, matemaTnka u
NHd opMaTHKa

npodgecnoHanHo HanpasneHue 4.6. MHdopmMaTnka n KOMNITbPHN HAYKN
ABTop: Unusc Nasnoc Conakuc

Tema: Ye6 6asmpanu GIS /TUC/ cuctemn. Yeb6 6asumpaHo npunoxeHue Ha
reorpadcka AMcTpubyTMBHa oGpa3oBaTesiHa cucTtema

Hay4yeH pbkoBoauTten: gou. aA-p MpeHa AtaHacoBa
HayueH koHcynTaHT: rn. ac. A-p Mupocnas UBaHoB
1. O6LWwo npeacTaBsAHe Ha npoueaypaTa U AOKTOpaHTa

Cbc 3anoBeg Ne 3021 ot 19.12.2025 r. Ha Pektopa Ha HOrosanageH
yHuBepcuteT ,Heodut Punckn” cbm onpegeneHa 3a YNeH Ha HayyHO Xypu B
npoueaypa 3a 3awura Ha gucepTaumoHeH Tpya 3a npuaobusaHe Ha obpasoBaTenHa
N HayyHa cTeneH ,00KTop“ B obnact Ha Bucle obpasoBaHue 4. NpupogHu Hayku,
MaTemaTtuka U nHdopmaTuka, npodecmoHanHo HanpasrieHne 4.6. MHdopmaTtnka u
KOMMIOTHPHU HayKW.

ABTOp Ha gucepTaumoHHus Tpya e Unusac Masnoc Conakuc — OOKTOpPaHT B
camocTodaTenHa opma Ha obyyeHue KbM Kategpa ,MHdopmaTtuka“ kbm Mpupono-
mMatemaTtumyeckn bakynteT Ha KOrosanageH yHuBepcutet ,Heodut Punckun” ¢ HayyeH
pbkoBoanTen gou. A-p MipeHa AtaHacoBa v Hay4eH KOHCYNTaHT . ac. a-p Mupocnas
ViBaHOB.

Wnusac Maenoc Conaknc e marnctbp No YnpaeneHne Ha oTnagbuuTte, cTeneH
npugobuta B  Hellenic Open University u wMarmctbp no  CbBpeMeHHM
TENEKOMYHUKALUMOHHN CUCTEMU, WHTEPHET TEXHONOrMW, MHTEPHET Ha Hewarta U
cucteMHa curypHoct ot University of Piraeus. Ton nputexasa cepTudukaT 3a
neparormyeckn u npenogasatenckn onut oT Higher School of Pedagogical and
Technological Education.

B npodgecnonaneH nnaH Wnusac Conakuc pabotu kato yuuTen no
NHOPMAaLMOHHN TEXHONOMMN B CPeQHOTO obpasoBaHue.

npeﬂ,CTaBeHMﬂT KOMIJIEKT OOKYMEHTWK MO npoueaypata € B CbOTBETCTBUE C
N3nCKBaHMATa Ha 3akoHa 3a pa3Buntne Ha akKagemMmmyHmnA CbCTaB B Peny6nvn<a



Bbnrapus n BbTpewHuTe npaBuna 3a pasBuUTME Ha akageMuUyHUs CbCTaB B
KOrosanageH yHusepcuteT ,HeoduTt Puncku”.

2. AKTyanHoCT Ha TemaTukara

OnHamuyHnTe gemorpadckm NpoMeHu MNOCTaBAT npen OOLWMHCKUTE ynpasu
Heobxo4MMOCTTa OT MpeuM3HO CTpaTermvyecko NraHupaHe Ha yyunuuiHata mMpexa.
YnpaBneHneTo Ha obpasoBaTenHaTa UHPPaCTPYKTypa, B3EMaHETO Ha MHOPMUPaHU
peleHna npu pasKpMBaHe Ha HOBW y4Yunuuia, CrvMBaHe WM 3akpuBaHe Ha
cbulecTByBawu, 6e3 ToBa Aa BoAM OO CbTpeceHnd u HeynobCTBa 3a yyeHuuuTe, e
aKkTyanHa npobnemartvka B KOHTEKCTa Ha CbBPEMEHHOTO pasBMTME Ha rpagoBeTe.
Temarta Ha gucepTauMOHHOTO M3CnedBaHe € akTyarHa 1 3acsira BbMpoCu, CBbp3aHu
C paspaboTBaHeTO M M3Mon3BaHeTO Ha yeb-6asnpaHn reorpaddCkm MHGPOPMaLMOHHN
cuctemn (F'MC) 3a ynpaeneHne Ha obpasoBaTenHata UHAPACTPYKTypa, Ype3 KOUTO
MOXe [a Cce rapaHTupa paBeH AOCTbN 4O KayecTBeHO obpasoBaHue.

3. No3HaBaHe Ha npobnema

CnucekbT Ha u3nonsesaHaTta nutepaTtypa Bkrw4vBa 113 3arnaBus, OT KOETO
MOXe [a ce 3aKmo4n, Ye JOKTOPaHTbT € Npoyyun uicnenBaHusaTa B pasrnexaaHarta
obnact. Unuac Conaknc ce gokycmpa Bbpxy ponsata Ha TMC npu nnaHvpaHeTo u
ynpaBneHneTo Ha yyunuiiHaTa nHppacTpyktypa. Ton npegnara mogen 3a peLuaBaHe
Ha KOHKpPETEeH Ka3yC, KOWTO criomMara 3a CnpaBsHE C KM4oB coumaneH npobnem,
CBbp3aH CbC Cb3daBaHETO Ha HOBW yyunuvuia B paviOHWM C HapacTBaHe Ha
HaceneHneTo 1 NPUNOXMUM KakTO Ha HauWOHarHoO, Taka 1 Ha MECTHO HUBO.

4. XapaKTepMCTMKa n oueHKa Ha aucepTauMoHHUA Tpya N npuHocuTe

B MbpBa rnaBa Nnusc Conakuc obocHoBaBa mM3bopa M akTyanHoCTTa Ha
Temarta Ha gucepTauuoHHusa cu Tpya. [pegMeTbT Ha AOKTOpcKaTa auceprauma e
pas3paboTBaHeTO Ha MHTerpMpaHa MeTodoNorns 3a oueHka Ha HeobxoguMmocTTa OT
pasKpMBaHe Ha HOBM yuunuiia Npu rpagckoTo nnaHupaHe B npedektypa dnopuHa.
ABTOPBT ACHO (popmynupa u3cnenoBaTesickKuTe U MpakTU4eCcKM BBAPOCKU, KOUTO
cnegga ga 6vaat pasrneganun. Llenta Ha nuac Conakuc e paspaboTteHaTa OT Hero
MeTo4onorMs a ce npunara B LKMPOK nonynauMoHeH u reorpadckm mawab,
rnoarnomarankm pelleHnsaTa 3a Cb3gaBaHe Ha YYUSULLHN 3BEHA.

Btopa rnaBa npocneasisa pasBUTUETO Ha YYUIIULWHOTO KapTorpadupaHe u
noavepTaBa 3Ha4YEHNETO Ha NPOCTPaHCTBEHUA aHanM3 B obpa3oBaTenHaTta nonunTuka.
[oKTOpaHTBLT pasrnexaa yYunuwHoOTO KapTorpadupaHe KaTto AMHaMU4YeH npouec Ha
nporHosmpaHe Ha ObgewmuTe nOTpebHOCTM U  edEeKTMBHO pasnonaraHe Ha
obpasoBaTenHu CbOPBLXEHUA C Len u3rpaxgaHe Ha noaxogsduia obpasoBaTernHa
nHdpacTpyktypa. Unuac Conakuc e npeacraBusli CUCTEMaTU3MPAHO Teopuu W



KOHLIeNnuMn 3a paBHOMOCTABEHOCTTa, AOCTbMNa A0 obpa3oBaHuWe, onpeaensiHeTo Ha
palrioHn Ha obcryKBaHe U KapTorpadupaHeTo Ha YapTbpPHU yYunmLa.

B Tpera rmaBa Wnuac Conakumc onmcea MeTogonorMyHata pamka 3a
narpaxgaHe Ha Web-GIS cuctema 3a yumnuwHo nnaHupaHe. OcHoBHaTa My naes e
Aa ce CbyeTanT MPOCTPaHCTBEHM OaHHKU, Aemorpadcka MHdopmaumnsa n yuunuuiHa
cTaTuCTMKa B eamHHa nnatdgopma. ABTOPbT NpeAacTaBs B AeTannu amsaniHa Ha
nacnegBaHeTo, CbOMpaHeTO Ha faHHM OT pasnuyHu mstovHuum (GPS, catenuntHm
n3obpaxeHus, open data, Copernicus), apxutektypata Ha Web-GIS, kosTo BkntoyBa
MC n MIS moayn, yeb-6a3npan nHtepgenc 3a notpedbutenute Ha cuctemarta u 6asa
AaHHM C MHOrocrnoviHa CTpykTtypa. Metogonornara 3a y4yumnuuHO KaptorpadupaHe
BKMOYBA [AMArHOCTMKA Ha CblUecTByBallaTa Mpexa, AeduHUpaHe Ha HOPMMU,
NporHo3mMpaHe Ha HaceneHmeTo, M300p Ha ONTMManHW fnokKauMm M OueHKa Ha
MHPaCTPYKTYpHU Hyxan. nusc Conakuc npegcrasa cneumdurkara Ha nabpaHus ot
HEero panoH Ha wu3crnegBaHe — pavoH C gemorpadcku cnag, HepaBHOMEPHO
pasnpeaeneHne Ha HaceneHueTo, OorpaHvyeH Opor TMMHasuM KU HyXga OT HOBO
yumnumuie.

B YerBbpTa rmaBa Mnusac Conakuc guckytupa gemorpadyckute npoMeHu B
pernoHa, KOMTO MoKasBaT 3HaAYUTENEeH cnaj Ha HaceneHueTo, Kato ce nogveprasa
HeobxogMMoCTTa OT Cb34aBaHe Ha HOBO MPOrMMHasvanHo yyunuuwe BbB PrnopuHa
nopaaw npeHaceneHocTTa B CblLyecTByBalLmTe yunnuua. CnoxHuaT npouec Ha nsbop
Ha MACTO 3a obpasoBaTesfiHM CbOPBXKEHUA ce hoKycupa BbpXy HeobxogmmocTTa oT
n3noni3aBaHe Ha reorpadpCkM MHPOPMALMOHHM CUCTEMU 3a eeKTMBEeH aHanm3 Ha
noTeHUManHnuTe MeCTONoNoXeHus. PasrnexgaHnatr Kasyc 3a HOBO yyunuule B
npedektypa dnopuHa gemoHcTpupa npunaraHeto Ha 'MIC 3a kaptorpadupaHe Ha
yymnuuiata un oueHka Ha obcnyXBaHuUTe parioHu, paskprMBankmn Nponycku B obxsarta Ha
obpasoBatenHute ycnyrn. Unuac Conakuc aHanuavpa u HeratMBHUA edekT oT
npeBpbLLUAHETO Ha CbLLECTBYBALUW yYunvLLa B eKCriepuMeHTarnHn, KoeTo yBenuyasa
BPEMETO 3a NpuaBWXKBaHe M HapyLlaBa JOCTbMa Ha ydeHuumTe.

B Meta rnaBa Wnuac Conakuc wHTepnpeTupa nornyydeHuTe pesyntatv u
nogyeptaBa 3HadeHneTo Ha Web-GIS kato MHCTpyMeHT 3a uaeHTudpuumpaHe Ha
3Ha4YMMun npobnemu, crnpaBsHe C BbLNPOCUTE Ha CbBPEMEHHOTO OOpasoBaTeENHO
nnaHupaHe U B3emMmaHe Ha MHOPMUPaHM U LenecbobpasHn peleHns. [JOKTopaHTbT
oTYMTa OrpaHUYeHUsTa U MnpedvkuTe, CBbp3aHM C npunaraHeto Ha WebGIS,
BKMIOYMTENTHO 3aBMCUMOCTTA OT AaHHM, HeobxoaumaTa TexHuyYecka KOMMNEeTEHTHOCT,
MbpBOHAYanHUTe pasxoaun n pecypcu, KakTo n TpYAHOCTUTE Npu BHEAPABAHETO.

B Lllecta rnaBa ca cucrematTu3mpaHn npuHocuTe Ha AUMCepTauMoOHHOTO
nacnegBaHe.

Mpuemam dopmynupaHntTe OT AOKTOpaHTa MPUHOCU B TPWU TPYMNU — Hay4HMU,
NPUNOXHN W MpPaKTU4EeCKU, Cped KOUTO MoraT ga ce OTKpoAT: paspaboreHa
nHterpmpada GIS metogonorns 3a aHanm3 Ha obpasoBaTernHa MHGPaCTPYKTypa,



KoATo kombuHupa GIS, MIS n cumynaunoHHn mogenu; usrpaxgaHe Ha Web-GIS
nopTtan W W3MNON3BaHe Ha peanHu OaHHM 3a MoAenupaHe Ha obpasoBaTenHarta
WMHPPaACTPYKTypa; KOHKPETHO peLleHMEe 3a M3rpaxgaHe Ha HOBO Yyunuuie, KOeTo
BKNtOYBa naeHTudnumnpaHe Ha onTuManHu obLLINHCKM Napueny n aHanus Ha epektute
OT MPOMEHN B yumnuuiHaTa mpexa. [puHocuTe ca goctaTtbyHu 3a npuaobveaHe Ha
obpasoBartenHa u Hay4yHa cTeneH ,J0KTop".

5. MpeueHka Ha Ny6nukauumTe U NMYHUSA NPUHOC HA AOKTOpPaHTa

WUnuac Conakuc e npegctaBun 1 cbBMeCTHa nybnukauus no TtemaTta Ha
ancepTauuaTta, KoaTo e nybnukysaHa B cnucaHue, nHaekcnpado B Web of Science ¢
kBapTun Q4. Kbm guceptaumoHHUs Tpya e npeacraBeHa u BTopa CcTaTus, KOSTO € B
npoLec Ha peLeH3npaHe 3a cnucaHne, MHOekcupaHo B Scopus ¢ keapTtun Q3.

C npefgcraBeHaTa OT JOKTOpaHTa Nybnukaumsa KbM gucepTauMoOHHUS Tpy4 ca
M3NbAHEHW MWHUMaNHUTE HaUMOHANHW U3NCKBaHMS 3a npugobmBaHe Ha
obpasoBaTtenHa M HayyHa cTerneH ,0OKTOp“ B npodecuoHanHo HarnpasneHue 4.6.
MpupogHu Haykn, matemaTuka n tHdopmMmaTuka.

Hamam cbMHeHMe OTHOCHO npuHoca Ha Wnunac Conakuc B npunoxeHata
nybnukauma n guceptaumoHeH Tpya.

6. Kputn4yHm 6enexkm u npenopbKu

Hamam cblyiecTBeHn 3abenexkn no guceptaumoHHusa Tpya. naesm 5 n 6 buxa
mMornu ga 6baat obeguHeHwn, 3a aa ce msberHe cbuiecTByBawmna aucbanaHc no
OTHOLIEeHMe o6eMa Ha rnmaBuTe Ha gucepTauumsTa.

3AKNIOYEHUE

Temata Ha [gucepTauMOHHOTO WM3cCnedBaHe e akTyanHa W npegocTaBs
NPaKTUYECKO peLleHne Ha CepUOo3eH 1 3Ha4YMm npobnem, CBbp3aH C ynpaBreHUeTo n
cTpaTernyeckoTo nnaHupaHe Ha obpasoBartenHarta NMHpaCcTPyKTypa.
[AncepTaunoHHUAT Tpya OTroBaps Ha WM3UCKBaAHUATA Ha 3akoHa 3a pasBuUTUE Ha
akagemumyHuna cbctaB B Penybnuka bbnrapus, NMpaBunHuka 3a npunaraHeto my u
cboTBeTHUTE BbTpewHu npasuna B KOrosanageH yHusepcutet ,Heodut Punckn”.

Mmanku npensua ropensnoxeHoTo, JaBaM CBOATA MOSIOXUTENHA OLeHKa 33
NnpoBeJeHOTO wu3crnegBaHe M npeanaraMm Ha yBaxaemoto Hay4yHo Xypu pAa
npucbam Ha Wnuac [MaeBnoc Conakuc obpa3oBaTeniHaTa M HayvyHa cTeneH
»AOKTOpP“ B obnact Ha Bucwe obpasoBaHue: 4. [pupoagHN Hayku, mMatematuka u
MHdopMaTuka, npodecmoHanHo HanpasneHve 4.6. ViHpopmaTtvka M KOMMIOTbPHU
HayKMu.

20.02.2026 . MN3roTBun cTaHOBULLETO:

pou. a-p Mabpuena Knpsikosa



OPINION
by Assoc. Prof. Gabriela Georgieva Kiryakova, PhD

Trakia University — Stara Zagora
on the dissertation submitted for the award
of the educational and scientific degree “Doctor”
in area of higher education 4. Natural Sciences, Mathematics and Informatics
professional field 4.6. Informatics and Computer Science
Author: llias Pavlos Solakis

Topic: Web-based GIS systems. Web-based application of geographically
distributed education system

Scientific supervisor: Assoc. Prof. Irena Atanasova, PhD
Scientific consultant: Chief Assistant Prof. Miroslav Ivanov, PhD
1. General presentation of the procedure and the doctoral candidate

By Order No. 3021 of 19.12.2025 of the Rector of South-West University “Neofit
Rilski”, | was appointed as a member of the scientific jury in the procedure for the
defense of a dissertation for the acquisition of the educational and scientific degree
“‘Doctor” in the area of higher education 4. Natural Sciences, Mathematics and
Informatics, professional field 4.6. Informatics and Computer Science.

The author of the dissertation is llias Pavlos Solakis — a PhD student in an
independent form of study at the Department of Informatics of the Faculty of
Mathematics and Natural Sciences at South-West University “Neofit Rilski”, with
scientific supervisor Assoc. Prof. Irena Atanasova, PhD, and scientific consultant Chief
Assistant Prof. Miroslav Ivanov, PhD.

llias Pavlos Solakis holds a Master’s degree in Waste Management from the
Hellenic Open University, and a Master's degree in Modern Telecommunication
Systems, Internet Technologies, Internet of Things, and System Security from the
University of Piraeus. He possesses a certificate for pedagogical and teaching
competence from the Higher School of Pedagogical and Technological Education.

Professionally, llias Solakis is a secondary education information technology
teacher.

The submitted set of documents complies with the requirements of the Law on
the Development of the Academic Staff in the Republic of Bulgaria and the Internal
Rules for the Development of the Academic Staff at South-West University “Neofit
Rilski”.

2. Relevance of the topic



Dynamic demographic changes require municipal administrations to conduct
precise strategic planning of the school network. Managing educational infrastructure
and making informed decisions about opening new schools, merging or closing
existing ones, without disrupting students, is a key issue in contemporary urban
development. In this context, the dissertation topic is timely and addresses the
development and use of web-based GIS systems to manage educational
infrastructure, thereby ensuring equal access to quality education.

3. Knowledge of the problem

The reference list includes 113 sources. The conclusion is that the PhD student
has conducted research in the field under examination. llias Solakis focuses on the
role of GIS in planning and managing school infrastructure. He proposes a model to
address a specific case and a key social problem — the creation of new schools in
areas experiencing population growth, at both the national and local levels.

4. Characteristics and evaluation of the dissertation and its contributions

In Chapter One, llias Solakis substantiates the choice and relevance of the
dissertation topic. The dissertation examines the development of an integrated
methodology to assess the need to establish new schools within the context of urban
planning in Florina. The author clearly articulates the research and practical questions
to be addressed. llias Solakis aims for his methodology to be applicable across a broad
population and geographic scale, supporting decision-making on the creation of school
units.

Chapter Two traces the development of school mapping and emphasizes the
importance of spatial analysis in educational policy. The author examines school
mapping as a dynamic process of forecasting future needs and effectively locating
educational facilities to build appropriate educational infrastructure. llias Solakis
presents a systematic overview of theories and concepts related to equity, access to
education, the definition of catchment areas and charter school mapping.

In Chapter Three, llias Solakis describes the methodological framework for
building a WebGIS system for school planning. His main idea is to combine spatial
data, demographic information, and school statistics into a unified platform. The author
presents in detail the research design, data collection from various sources (GPS,
satellite imagery, open data, Copernicus), the architecture of the WebGIS, which
includes GIS and MIS modules, a web-based user interface, and a multilayer database.
The methodology for school mapping includes diagnostics of the existing network, the
definition of standards, population forecasting, the selection of optimal locations, and
the assessment of infrastructure needs. llias Solakis presents the specifics of the
selected study area — a region with demographic decline, uneven population
distribution, a limited number of high schools, and the need for a new school.



In Chapter Four, llias Solakis discusses demographic changes in the Florina
region and emphasizes the need for a new lower secondary school to address
overcrowding in existing schools. The complex process of selecting a location for
educational facilities requires GIS to analyze potential sites effectively. The case study
of a new school in the prefecture of Florina demonstrates the use of GIS to map schools
and assess catchment areas, revealing gaps in educational service coverage. llias
Solakis also analyzes the negative effects of converting existing schools into
experimental schools, which increase travel time and disrupt access.

In Chapter Five, llias Solakis interprets the results and highlights the
importance of WebGIS as a tool for identifying significant issues, addressing
challenges in modern educational planning, and making informed and appropriate
decisions. The author acknowledges the limitations and obstacles associated with
implementing WebGIS, including data dependencies, required technical competence,
initial costs and resources, and deployment challenges.

Chapter Six systematizes the contributions of the dissertation research.

| accept the contributions formulated by the PhD students in three groups —
scientific, applied, and practical, among which the following stand out: the development
of an integrated GIS methodology for analyzing educational infrastructure that
combines GIS, MIS, and simulation models; the creation of a WebGIS portal and the
use of real data for modeling educational infrastructure; a solution for establishing a
new school, including the identification of optimal municipal plots and analysis of the
effects of changes in the school network. The contributions are sufficient for awarding
the educational and scientific degree “Doctor”.

5. Evaluation of the publications and the doctoral candidate’s personal
contribution

llias Solakis has presented a publication with co-authors on the dissertation
topic, published in a journal indexed in Web of Science, in quartile Q4. A second article
is attached to the dissertation that is under review at a journal indexed in Scopus,
quartile Q3.

With the publication submitted by the PhD students, the minimum national
requirements for acquiring the educational and scientific degree “Doctor” in
professional field 4.6. Natural Sciences, Mathematics and Informatics have been met.

| have no doubt about llias Solakis's contributions to the submitted publications
and the dissertation.

6. Critical notes and recommendations

| have no substantial remarks regarding the dissertation. Chapters 5 and 6 could
be combined to avoid the existing imbalance in the volume of the dissertation chapters.

CONCLUSION



The dissertation topic is relevant and offers a practical solution to a significant
problem in the management and strategic planning of educational infrastructure. The
dissertation meets the requirements of the Law on the Development of the Academic
Staff in the Republic of Bulgaria, its Regulations, and the corresponding Internal Rules
of South-West University “Neofit Rilski”.

Considering all the above-mentioned, | give my positive evaluation of the
conducted research and propose to the honorable Scientific Jury to award the
educational and scientific degree “Doctor” to llias Pavlos Solakis in area of higher
education 4. Natural Sciences, Mathematics and Informatics, professional field 4.6.
Informatics and Computer Science.

20.02.2026 Member of the Scientific Jury:
Assoc. Prof. Gabriela Kiryakova, PhD
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