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1. HNudpopmanus 3a 1ucepranra

JlucepTanThT ce € oOydaBajq II0 JOKTOpPCKa IMporpama KbM Kameopa
,Joeucmuxa na cueyprocmma“ npu ¢axyimem ,, Obwoeotickosu na HBY,
cvenacro 3anosed Ne P/[-06-132 om 16.04.2019 e. na nauannuxa na HBY ,,B.
Jlescku . OOy4eHHETO € OCBHINECTBEHO B c80000Ha (popma mpe3 nepuona 2019 —
2022 r.

He mno3maBam nmuno B. ﬁopnaHOB. OT mnpeacTaBeHaTa IMepCOHANHA
nH(pOpMaIMs cTaBa SICHO, Y€ CHINUAT MMa TPacH HAyYeH MHTEPEC M Ce 3aHMMaBa
npodeCHOHATHO C HAyYHOU3CIIEA0BATEICKA ICHHOCT.

2. OO01a XapaKkTepUCTHKA HA MPeACTABEHUs JUCEPTANNOHEH TPY/

JluceprarmonHusT Tpyn Ha B. MopnaHoB e Ge3COpHO akTyaleH B
KOHTEKCTa Ha HapacTBaHETO (Bedye 8 MUJIMapja) Ha HACEJICHUETO Ha 3eMsiTa U BCe
M0-3aCWJIBAIIUTE C€ HYXKIM OT CYPOBHHM, CHEPIMHUHU H3TOUYHMIIM U XpaHa.
N3cneaBaneTo Ha KOCMOCA Ype3 MHOXECTBO MIPOTpaMu U OT MHOKECTBO JIbPyKaBH,
U JIOPU OT YaCTHHU CYOEKTHU, C OTJIEJSTHE Ha BCE MO-3HAYMMU CPEJICTBA U YOBEIIKU
Hay4eH MOTEHIHAI MOTBBPK/IaBa aKTyaIHOCTTa Ha TO3W Tpyn. Hemo noseue, mno
CBOATA CTPYKTYpPa M ChIbPIKAHUE AMCEPTAMOHHHUAT Tpyd Ha B. Mopmanos nma
ChbBCEM peajieH, pa3doupaeM H ,3eMEH XapakTep, HsSIMa EKCTPEMEH WU
¢yrypuctuuen TakbB. Ilokazanute Ha ctp. 89 Hax 19 xun. kparepa BCHIIHOCT
CBHJICTEJICTBAT 32 HAyYHATa ChCTOATEIIHOCT HA TO3U TPY/I.

Kato o6eM u cTpykTypa TpyabT OTroBapsi Ha KPUTEPUUTE 3a JAUCEPTAIlUs.
ABTOPBT € OUYEBHU/ICH NMPUBBPKEHUK HA M3MUTAaHATA CXeMa ,,0T OO0 KbM YacTHO
U ,,0T TEOPETHYHO KbM MpUIOKHO®. Taka TpuTe TJlaBU ca CTPYKTypUpPaHU KaTO
MOCTENEHEH MPEXO0J, CJIEABal] CIIOMEHATUTE CXEMU: IIbpPBA IJ1aBa € TEOPETUYHA,
BTOpA — aHAJIUTUYHA ¥ METOJI0JIOTHYHA, TPEeTa MOXe Ja Ob/ie Ha30BaHa MPHUIIOKHO-
aHAJIMTUYHA, JOKOJKOTO BCE TMaK pe3yJITaTUTe He MoraTr jaa ObJaT AUPEKTHO
MIPOBEPEHU OT ayIUTOPHUSATA.

PabGoTHara Te3a (BeposTHO TpsiOBaA /1a s HA30BEM XHUIIOTE3a, TOBA € HAYUHHUSIT
KOHCTPYKT, KOMTO C€ JI0Ka3Ba 4pe3 HAy4YHU apTyMEHTH) € MajKoO IO-CJIOXKHa OT
Heobxoaumoro. llenta m 3amaumte obaye ca OTIAMYHO (POPMYJIHMPAHU, SICHU H
norvudHH. MBIBIHEHUETO Ha 33/1auuTe € BUJIMMO KAaKTO KAaTo MOCJIEA0BATEIHOCT,
TaKa M KaTO CTPYKTYPHUPAHOCT B OT/ACIHUTE TIaBH. M3mon3Bana € 1ocTaThuHO sICHA
U OTHOCUMa MeTojojorusi (Ouxme n00aBWIM KbM HES M U3CJICIBAaHUATA Ha
TUIUYHU CiIydand — case Study, T. kaTo He ca eIMH WIX JBa M3CIICABAHUTE PEaTHU



o0ektn). OrpaHuueHusATa — KOHKPETHH, MOAPOOHN W TOYHU IMOKa3BaT MpaBUIHA
peaBapUTeHA Harjaca Ha JOKTOpaHTa 3a U3CIEABAHETO, KaKTO U J00pa Bpb3Ka C
HayYHOTO PBKOBOJICTBO.

YBOOBT U KOHCTPYKLUATA KATO ISJIOCT HA JUCEPTALIMOHHUAT TPy HU JaBa
TIOBOJI 32 M3BOJIa, Y€ JOKTOPAHTHT MOpHAHOB € MOJIOXKKI HEOOXOIUMHSAT TPy Ja
u3rpaau cebe cu Kato HaydyeH pabOTHHK, OT CBOS CTpaHa KaTeApaTa W HAyYHUSAT
PBKOBOJMTEI Ca CE CIPABHIIA ¢ OOYUEHHUETO.

Hayunarta nutepatypa ot 71 u3touHuka (Ha OBATapCKU U aHTJIMMCKU €3UK),
O NPUHLMII HE € BHevariasBama (Bwkaaiu cme U Haa 200 HU3TOYHMKA B
JUCEpPTALMOHEH TPYH), HO ChOOPa3HO TeMaTa aBTOPBT HE pasmoiara ¢ boraT uzbop
Ha U3TOYHUIIM, B TO3U ClIyyail cMsiTaMe TO3U Opoil 3a HAITBJIHO IPUEMJIUB.

3. OueHka Ha MOJyYeHUTe HAYYHH M HAYYHO-TIPUJIOKHH Pe3yaTaTH

JlucepTallMOHHOTO W3CJIEJIBAHE CE€ CHCTOM OT YBOJ, TPHU IJIaBH, U3BOJIU OT
BCSIKa TJIaBa, OOIIM M3BOAM M 3akitoueHue. MHoroOpoitHuTe purypu m tadbiuuu
JaBaT IOIBJIHUTEIIHO 100pa NpecTaBa 3a HaTPYIBAHETO HA EMIUPUYEH MaTepHUall,
KaKTO M 3a U3BOJMU U TE3U Ha JOKTOpaHTa. CMmATaM, 4ye IocTaBeHaTa el U 33a/1a4u
MoraT /1a ObJJaT OTKPUTH B M3JI0KEHUETO HA TEKCTA U KaTO LSJIO Ca U3I'BJIHEHHU.

IIppBa ri1aBa € TeOpeTUYHATa OCHOBA HA TO3U TPYA — ChIbPKAHUE, IOHATHS,
BujoBe KpuTnuHa uHOpacTpykrypa (KM), HOopMaThBHa OCHOBa, TEOPETUYEH
(momuepraBame) Mojen 3a yctaHoBsBaHe Ha EKU, mogxonsiimio v OpUTrHHAIHO
cpauenne Ha KW Ha Jlymata m nHa 3emsara. Tyk Hamupame OTroBOop Ha
ompeneneHnueTo ,, crnenuuyHu® mnporecd. HayuHOTEOpETUYHUSAT aHalu3 Ha
cpenara Ha JlyHarta € mone3eH CBBpP3Ball €JIEMEHT CbhC CIEIBAILIUTE HAECH Ha
aBTOpA.

Bropa rmaBa mpencraBs u3moi3BaHaTa HayyHa Oasza 3a CBIIMHCKOTO
u3cieqBaHe — B chydas — mnoiauHomute Ha Ilandyrtuit YeOumes. Ypes
anpoOKCUMUpPAaHEe T€ OYEBUAHO Ca MPHIOKHUMHU 32 ONHCAaHUE HAa ACUMETPUYHUTE
CBJIQUMILHUA TpolLecH. be3cnopHO BBBEKIAHETO Ha TaKbB MOJXOJ € MpUMEp 3a
NOAXOMSIIO0 AHAIUTAYHO aJanTUpaHe Ha W3BECTHA TEOPUS KbM HOBU HAyYHU
o0JacTh M eKCHepUMEHTH (B ciy4yas IMOBeYe MPOCTPAHCTBEHH, OTKOJIKOTO
BpemeBH). Oille M0-CEpUO3HO JIOCTOMHCTBO € HarjeIHOTO IIpujaraHe Ha
MOJIMHOMUTE BbPXY KOHKPETHH peaHu 00ekTH Ha JlyHara (3a Ta3u rjiaBa TBBPIUM
case study). OcBeH TsX, B Ta3u TJlaBa ca MPEICTABCHU YCIICHIHUTE JIYHHU MUCHH,
KOETO Ha TpakTUKa apryMeHTHpa M3TOYHULUTE Ha (AKTOJOTUYEH U



EKCIICpUMEHTAJIEH MAaTEPHUa 3a JUCEPTALUMOHHUS TPYA.

Hama nma ckpusi, 4ye 3a OCMHUCISIHE Ha TO3M MOJAXOJ HMaxX HYXJa OT
koMeHnTapu Ha npod. I'. Benkos, 3am. pekrop Ha TY- Codus u uszBecteH
OBJTapCKU MaTEMATHK.

Tpera rnaBa, OlleHEHa OT HAC Karo MPWIOKHO-AaHAJWTHYHA, YTBBHPXKIABa
IIOCIEA0BATEIHOTO W3IIBJIHEHWE HA HAYYHOM3CIIEIOBATEIICKM 3anaduv. Monensr,
pa3paboTeH TyK, 3a pa3NO3HaBaHE W OTpaHMYaBaHE HA CHEUU(UYHU CBIAYUIIHH
npouecu BepXy KU upe3 m3non3BaHe HA W3KYCTBEH MHTEJIEKT J1aBa MO MPUHIIHUII
OTTOBOp Ha BBIIPOCaA ,,3al10 UMa HYXkJ1a OT TaKOBa U3cie/BaHe BboOme?* [IbpBoTO
3a B3eMaHE Ha penieHus (M0 MPUHIUII €IUH BEKOBEH AaHAJIMTUYEH CIO0C00),
MHOTOCJIOMHUTE MPEXH U ABIOOKOTO 0OydeHHe (TpU BapuaHTa 3a U3IbIHEHUE Ha
MOZeNa) MOKa3BaT NPaKTUYECKOTO MPUJIaraHe Ha METOJIOJIOTUATA OT BTOpA IJ1aBa.

4. OuneHka HA HAYYHUTE U HAYYHO-TIPUJIOKHH NIPUHOCH

CwMmsATaM, Y€ TTOCOUYECHUTE MMPUHOCH OTTOBAPAT HA MOCTUTHATHTE PE3YIATaTH B
nMcepTaloHHus Tpya Ha B. Mopmanos. U ue ca Heroso geno. Hemo moseue,
cMsATaM dYe wu3zbpoeHuTe 6 Op., CHOTBETHO MO TPU HAYYHOTEOPETUYHU U
HAYYHOIIPWJIOKHM, HE MIOKa3BaT B ISUIOCT IPUHOCHATA YacT Ha JOKTOpPAHTA.

B To3u ciyyail, 3a pa3nuka OT HOBEUETO IUCEPTALNHU, TPUIOKHUTE MPUHOCH
Ou TpsA6BaJIO J1a ca MOBEYE U MO-IIUPOKO 3aCTHIIEHHU.

S. OueHka HA Ny0JIMKANMMTE MO JUCEPTANUITA

[Ty6nukamuure (o6mo 5 Ha Opoi, BKI. 3 Op. B pedepupanu u3naHus) ca
HAI'BJIHO JIOCTAaThUYHU M TPSKO OOBBP3aHU C TE€Mara W MPEACTaBAT OMpPEleTIeHU
BaXXHU €JIEMEHTH OT Hes. Bmkna ce, de chIIMTEe OOXBAIIaT LETus MEPHoJ] Ha
Ch3/laBaHE Ha JuUcCepTauuATa, Karo mbpBata € nopu ot 2016 r., T.e. mpenu
3alMCBAHETO KaTo JOKTOpaHT. [lyOnukanuuTe CBUAECTEICTBAT 3a TPACH UHTEPEC MO
TeMaTa Ha KaHnuaata MopaaHos.

6. Ouenka Ha agTopedepara

CwmsaTtam, de aBTopedepara € cpen JOCTOMHCTBata Ha aBtopa. JoOpo
BIICUATJICHHE TMIPAaBH AaHAJUTUYHUS TMOAXOJ KbM TEKCTa My — pa3leiauTe Hu
naparpadure ca MpeACcTaBeH! B YHUCOH C OYEBHIHO U3PAOOTEHUSI HAyYeH CTHUJI Ha
aBTOpa. ABTOpedeparbT O0Tpa3siBa ChAbPKAHUETO HA AUCEPTAIIUSATA.



1. Kputuunu 0esie:kku, NpenopbKUA U BbIPOCH

[Ipy BHHUMATENEH NPOYUT MOTAT Ja Cc€ IOocoyaT HSAKOM CIaboCTH Ha
JIOKTOpPAHTa MPHU TOBA MU3CIIEC/IBAHE:

- Cnopen Hac B M3MOJI3BaHUS MOHSATHEH amapar € HeoOXoAuma Malika
KOPEKIIHS — KaTO CE M3IT0JI3Ba MOHATHE KaTo ,,0paema KU nnn ,,norernuamna KU
Ha JlyHara®;

- MaremaTHYeCKUAT anaparT, U3MOJI3BaH M0 MPUHIUIT YMEJIO OT aBTopa,
Ce HYXKJ1ae OT MO-CEPUO3HO OOSICHEHHE, MTOBEUE HAYYHOTIOMYJIIpHA apryMeHTaIus,
3a J1a MOXE TOBa OPUTHMHAIHO HU3CJEJBaHE Ja CTaHE JOCTBHIIHO 3a MO-IIMPOKa
aynuropus. TakaBa ciabocT o0aye ce BUK/Ia YECTO MPHU IIbPBU HAYUYEH OIIUT;

- [TogoGen Tpyn OCBEH OT H3BOAM C€ HYXJae U OT MPOTHO3H U
OPEenopbKU, C OrJiel MOCTUTHATUTE Pe3yJTaTh, KOUTO Ouxa OWiIM MPUHOC B
MIPUJIOKEH TJIaH;

- Hsaxou manku ¢akronornynu cinaboctu: upextusa 2008/114/EC (ne
e Ha EO), wim Ha ctp. 67 — ,JloroBop 3a NPUHLMIOMUTE ... ... IO U3CJICABAHE U
U3M0JI3BAaHE HA KOCMUYECKOTO MPOCTPAHCTBO...“ oT 1967 r. e BHecen ot CCCP, He
ot Pyckara denepanus.

B kpaitHa cMeTKa, KpUTUKATa HU € TTOBEYE MPENOPbKa, OTKOIKOTO MOPOK Ha
Hay4YHUS TPY/I.

8. 3akiovyeHue

JlucepTallMOHHUAT TPy Ha Tema ,,M3cieaBane Ha ciequ(PUYHH NPOLECH
3a OrpaHM4YaBaHe HA Bb3EHCTBUATA BbPXY KPUTHYHATA HHPpacTpyKTypa®,
IpeaCcTaBeH 3a MpUA0OMBaHe Ha OOpa3oBaTelIHATAa U HAaydyHa CTEMEH ,,JJOKTOpP ™ Mo
JIOKTOpcKa rmporpama ,JOpraHu3ansi W yOpaBlIeHUE U3BBbH cdepara Ha
MaTEPUAITHOTO MPOU3BOACTBO (HAIMOHAIIHA CUTYpHOCT)®, ¢ aBTOp Bacun CunBuen
HopnaHoB € 3aBbpIIeH HaydeH TPy, OTrOBapslll Ha M3MCKBAHMATA HA 3aKOHA 3a
Pa3BUTHETO Ha akajgeMuyHusi cberaB B PemyOnuka bowirapus u [IpaBunnuka 3a
HErOBOTO MPUJIaraHe.

Karo omeHsiBaM NOCTUTrHATOTO, M3Ka3BaM ChIVIACHME Ha aBTOpa Ja Obae
npucbaeHa OHC ,,noktop*.

18.07.2022 r. / Codus [Mogmuc: .................. /Benukos/
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1. Information about the dissertation student

The dissertation student was trained in a doctoral program at the "Security
Logistics™ Department at the "Land forces" Faculty of the National Military
University, according to order No. RD-06-132 dated 16.04.2019 of the head of the
National Military University "V. Levski". The training was carried out in free form
during the period 2019-2022.

| do not know V. Yordanov personally. From the personal information presented, it
is clear that he has a lasting scientific interest and is professionally engaged in
scientific research.

2. General characteristics of the presented dissertation work

V. Yordanov's dissertation work is undeniably relevant in the context of the growth
(already 8 billion) of the Earth's population and the ever-increasing needs for raw
materials, energy sources and food. The exploration of space through multiple
programs and by multiple countries and even by private entities, with the allocation
of increasingly significant funds and human scientific potential, confirms the
relevance of this work. Moreover, in terms of its structure and content, V.
Yordanov's dissertation work has a very real, understandable and "earthly"
character, there is no extreme or futuristic one. The more than 19,000 craters shown
on page 89 actually testify to the scientific quality of this work.

In terms of volume and structure, the work meets the criteria for a dissertation. The
author is an obvious supporter of the tested scheme "from general to particular" and
"from theoretical to applied”. Thus, the three chapters are structured as a gradual
transition following the mentioned schemes: the first chapter is theoretical, the
second — analytical and methodological, the third can be called applied-analytical,
as long as the results cannot be directly verified by the audience.

A working thesis (probably we should call it a hypothesis, it's the scientific
construct that is proven through scientific argument) is a bit more complicated than
necessary. However, the goal and tasks are perfectly formulated, clear and logical.
The execution of the tasks is visible both as a sequence and as structured in the
individual chapters. A sufficiently clear and relevant methodology was used (we
would add to it the studies of typical cases - case studies, since it is not one or two
real objects that are studied). Limitations — specific, detailed and precise indicate a



correct preliminary attitude of the doctoral student towards the research, as well as
a good relationship with the scientific guide.

The introduction and construction as a whole of the dissertation work gives us
reason to conclude that the doctoral student Yordanov has put in the necessary
work to build himself as a researcher, for his part, the department and the scientific
supervisor have coped with the training.

The scientific literature of 71 sources (in Bulgarian and English) is generally not
impressive (we have also seen over 200 sources in a dissertation), but according to
the topic the author does not have a wide choice of sources, in this case we consider
this number to be completely acceptable.

3. Evaluation of the obtained scientific and scientific-applied results

The dissertation study consists of an introduction, three chapters, conclusions from
each chapter, general conclusions and a conclusion. The numerous figures and
tables give an additional good idea of the accumulation of empirical material, as
well as of conclusions and those of the doctoral student. | believe that the stated
purpose and objectives can be found in the exposition of the text and are generally
fulfilled.

The first chapter is the theoretical basis of this work - content, concepts, types of
critical infrastructure (CI), normative basis, theoretical (we underline) model for
establishing CI, appropriate and original comparison of Cl on the Moon and on
Earth. Here we find an answer to the definition of "specific" processes. The
scientific theoretical analysis of the lunar environment is a useful connecting
element to the author's subsequent ideas.

The second chapter presents the scientific base used for the actual research — in this
case — Panfutii Chebyshev's polynomials. By approximation, they are obviously
applicable to the description of asymmetric landslide processes. Undoubtedly, the
introduction of such an approach is an example of appropriate analytical adaptation
of a known theory to new scientific fields and experiments (in this case more
spatial than temporal). An even more serious merit is the visual application of
polynomials on specific real objects on the Moon (for this chapter we claim a case
study). Apart from them, the successful lunar missions are presented in this chapter,
which practically argues the sources of factual and experimental material for the
dissertation work.



I will not hide that in order to make sense of this approach, | needed the comments
of Prof. G. Venkov, Deputy. rector of TU-Sofia and a famous Bulgarian
mathematician.

The third chapter, assessed by us as applied-analytical, confirms the consistent
implementation of scientific research tasks. The model developed here to recognize
and limit specific landslide processes on Cls using artificial intelligence basically
answers the question "Why is there a need for such a study at all?" The decision
tree (basically an age-old analytical technique), multilayer networks and deep
learning (three model implementations) show the practical application of the
methodology of Chapter Two.

4. Evaluation of scientific and scientific-applied contributions

| believe that the mentioned contributions correspond to the results achieved in V.
Yordanov's dissertation work. And that they are his work. What's more, | think that
the listed 6 items, respectively three scientific-theoretical and scientific-applied, do
not fully show the contribution of the doctoral student.

In this case, unlike most dissertations, the applied contributions should be more and
more widely advocated.

5. Evaluation of dissertation publications

The publications (5 in total, including 3 in refereed editions) are completely
sufficient and directly related to the topic and present certain important elements of
it. It can be seen that the same covers the entire period of the creation of the
dissertation, the first being even from 2016, i.e. before enrolling as a Ph.D. The
publications testify to a lasting interest in the topic of candidate Yordanov.

6. Evaluation of the autoref

| consider the author's reference to be among the merits of the author. The
analytical approach to his text makes a good impression - the sections and
paragraphs are presented in unison with the author's obviously crafted scientific
style. The abstract reflects the content of the dissertation.



7. Criticisms, recommendations and questions

Upon careful reading, some weaknesses of the doctoral student in this research can
be pointed out:

- In our opinion, a small correction is needed in the conceptual apparatus used -
using a concept such as "future CI" or "potential Cl of the Moon";

- The mathematical apparatus, used in principle skillfully by the author, needs a
more serious explanation, more popular science argumentation, in order to make
this original research accessible to a wider audience. Such a weakness, however, is
often seen in the first scientific attempt;

- A similar work, in addition to conclusions, also needs forecasts and
recommendations, in view of the achieved results, which would be a contribution to
an implemented plan;

- Some small factual weaknesses: Directive 2008/114/EU (not EC), or on page 67 -
"Treaty on the Principles ... ... for the Exploration and Use of Outer Space ... " of
1967 was imported by the USSR, not from the Russian Federation.

In the end, our criticism is more a recommendation than a vice of scientific work.

8. Conclusion

The dissertation on the topic "Investigation of specific processes to limit the
impacts on critical infrastructure™, submitted for the acquisition of the educational
and scientific degree "doctor" in the doctoral program "Organization and
management outside the sphere of material production (national security)", with
author Vasil Silviev Yordanov is a completed scientific work that meets the
requirements of the Law on the Development of the Academic Staff in the Republic
of Bulgaria and the Rules for its Implementation.

Appreciating what has been achieved, | agree that the author should be awarded the
ONS "Doctor" (PhD).

18.07.2022 / Sofia Signature: .................. /Velikov/



