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OcHoBaHHe 32 NpeACTABsIHE HA CTAHOBMILETO: YYACTHE B ChCTaBa HAa HAYYHOTO KypH IO
3alUTa Ha UcepTaluoHHUS Tpy. cbriiacHo 3anosen Ne OXK-4.6.02/14.02.2020r. na Pextopa

Ha TY-Codus.

1. AKTyasHOCT Ha pa3paboOTBaHHMs HA MpoOJieMa - KOMITIOTBPHUTE CHUMYJIAIMH Ca
YIBBPACH METOJ Ha HAY4YHO H3CIEJBaHE Hapel C eKCIEPUMEHTa U aHATUTHYHATa TEOPHS.
OCHOBHHUSAT METO/I 3a MOJIeJIUpaHe, U3I0JI3BaH B AucepTanuaTa ¢ “Yactuiia B kjieTka ¢ MoHTe
Kapso ymaapu”, a 3a mporpamHata peaiusaius yrBbpacuu Texaosoruu kato C++ u Delphi,
kakTo u OpenMP. HampaBenu ca mogoOpenust u Moau(UKaAIMA Ha CHIIECTBYBAIA MOJICIH.
MonenuTte ca NpUIOKEHU B HOBU ycioBusl. M3cneaBaH € HOB IUIa3MEH M3TOYHHK, KaKTO U €
pa3zpaboTeHa € MporpaMHa CHUCTeMa, KOATO € Ha MOJYJIEH MPHHIMII - C MPUIIOKEHHE B
oOyuenueTo Ha cTyAeHTH. C Oorie ] Ha TOBa MOXKE J]a 3aKJII0YNM, Ye TeMaTa Ha MpecTaBeHara
JIUcepTalusl € B MHOTO aKTyaJHaTa 00J1acT HAa KOMYHHMKAIHOHHATA M KOMIIOTHPHA
TeXHHMKA U KOMITIOTHPHOTO MOJIENIMpaHe MNPUJIOKEHO TMPU H3CIEABAHHS Ha KalllUTUBHU
paspsiau.

2. CrerneH Ha TIO3HAaBaHE ChCTOSHHUETO Ha MpoliieMa - KaHAMWJaTKata € MHOTO J00pe
3amo3Hara ¢ o0jacTTa Ha M3CielBaHe — TOBa IMOKa3BaT LUTUpaHuTe 147 nureparypHu
W3TOYHHMKA, MPEIUMHO Ha YYXKI/aHTJIUICKK €3UK, OT PEHOMHpAHH CIUCAaHUS U CTAaTUH B
KOH(epeHIMH, BKIIOYBAIO U JAOCTaThueH Opoi MyOJMKaINi — HAyYHH U TEXHOJIOTHYHHU OT
nocaenaute 10 roguHNU.

3. CpoTBeTcTBHE HAa M30paHaTa METOMKA Ha U3CJICIBAHE M ITOCTaBEHATA LIEN U 33]auu
Ha JUCEPTAIMOHHHUS TPY]l C MOCTUTHATUTE MPUHOCH — IIe]ITa Ha JUCEPTAIUITa € U3CIICIBaHe
U ONTUMHU3AIMSA Ha MOJENH B oOnactra Ha (pu3MKaTa Ha IUIa3MaTa U IMO-CHEIUAIHO Ha
KalalUuTUBHU Pa3psid C KOMIIOThPHU CUMyJanuu. V30paHata MeTOH0JIOTHATA Ha
H3cjIeIBaHe € MOAXOASIIA 32 MOCTUTAHE HA IeJTUTE HA TUCEPTANMOHHUSIT TPY/, 28 UMEHHO
U3CTIEIBAHMSI IOCPECTBOM pa3paboTBaHe U MpHJIaraHe Ha KOMIIOTHPHO MOJEIUPAHE.

4. TlpuHOCH Ha JUCEPTALMOHHUS TPY/A: pUEMaM MPUHOCUTE, KaKTO ca (GOpMyJIUpaHu

OT HOKTOpAaHTKAaTa, a UMCHHO KAaTO HAaYYHO-IIPHUJIOKHHU: 1. Pa3p360TeHa € MO,Z[I/I(I)I/IKaLII/Iﬂ Ha



Mounte Kapio merox u e noka3aHa MPHIOKUMOCTTA M 3a ompenensHe Ha (QYyHKIHUITa Ha
pasmpeneicHre B ra3oBu paspsau.; 2. Paspaborena e mogudukamus Ha PIC/Monte Kapro
METO/1a, KOSTO TO3BOJISIBA CBEXKJIAHETO Ha TPUMEPEH MOJE] Ha KalalUTHUBEH paspsii KbM
eqaoMeper.; 3. 3a mpwB mbT PIC/Monte Kapno meTon € mpuiiokeH 3a u3cleiBaHe Ha
KaIllallUTUBHU Pa3psIu C TOJISIMO Pa3CTOSHUE MEXY €IIEKTPOIUTE. Y CTAHOBEHO €, Y€ B JbJIBI
KallallUTUBEH pa3psi JIEHCTBAT €IHOBPEMEHHO JBa MEXaHM3Ma 3a HarpsBaHE Ha IJa3MaTta:
CTOXAaCTUYHO J0 €JIEKTPOIUTE U JHKAYI0BO B oOema.; 4. 3a MpbB BT B MOJEI € U3CIIEABAHO
U3MEHEHHETO Ha (PYHKIUATA Ha paslpenesieHue Mo IbJDKMHATA Ha KalmaluTuBeH paspsa. U
KaTo MPHUJIOKEHH MpHHOCH: 5. Pa3paboTeHn ca KOMIIOTHPHU CHUMYJIAIIUN HA WU3CJICIBAHUTE
METO/IY, BKJIIFOUUTEIIHO C IIapajien3alys Ha IporpaMHus MOJIEI, KaKTO U IPOrpaMHa CUCTEMaA
C Bb3MOKHOCTH 3a NMPUJIOKEHHUE U B O0yUYEHUETO Ha CTYACHTH.

5. IlyOonukanuure 1O AWCEPTAIIMOHHUS TPYH - pe3ylaTature OT paborata ca
nyOJIMKYBaHH B 000 5 peHOMHUpPAHU HayYHH M3IaHUs, OT KOUTO TPU Ha aHTIMICKH U JBE HA
Obarapcku e3uk. CUIHO BIieUaTIEHUE IPaBU HAJIMYMETO Ha cTaTus ¢ UMmnakt ¢akrop IF 2.312
u SJR 0.672 [A1], kakTo u Ha 1Be ¢ UMMakT paHr o SJR 0.18 — Hemro, KoeTo He € XapaKTepPHO
3a OHC ,,JloxTop* B o6nact Ha 4.6. Mima efHa caMOCTOsITEIIHA ITyOIMKAIUS U JBE HA KOUTO €
nbpBU chaBTOp. [lyOanKanuuTe B ChaBTOPCTBO ca ¢ 0 TpUMa aBTOpa M MOKa3BaT OCHOBHATA
U BOJIelIa poJis Ha IoKTopaHTa. Hama naHHu 3a uuratu.

6. MHeHwus, npernopbku u Oenexkku. ABTopedeparbT € JA00pe HAampaBeH M TOYHO
oTpassBa JucepTaluMoHHUA TpyA. KpM mpencraBeHara aucepTalusi HIMaM CbIIECTBEHU
3a0enexku. OT ImpencTaBeHOTO J0 TYK € BHJAHO, Y€ pasriiekJaHara JucepTalus HallbiIHO
orroBaps Ha wusuckBaHusta Ha 3PACPD, IlpaBunnuka 3a npunarane Ha 3PACPB, u
ChOTBETHUTE BHTPEIIHU MPABUIIHUIM 3a MPUCHKJIaHE HAa 00pa3oBaTelIHATa U HayyHa CTENEH
,»JJOKTOp”. He mo3HaBaM TOKTOPAHTHT JIMYHO OT MPEAHN KOHKYpCa U HIMaM JINYHU BIIEYATIICHH,
U3BbH MHEHHUETO MM, CbCTaBEHO I10 NMPEJACTaBEHUTE MU JOKYMEHTH — a UMEHHO, Y€ KoJierara
€ BHCOKO KBaIM(UIMpaH CIEUUATUCT CbhC 3aAbJIOOYEHHM IIO3HAHUS B 00JacTTa Ha
qucepranusaTa cu. bux mnpenopbuan na Obae 3acuiieHa paboTara, MPENCTaBIHETO H
nyOIMKyBaHETO Ha HaydHH (pOpyMHU, crielnalu3upany B 00JacTTa Ha HH(OpMaTUKaTa.

7. B 3axmroueHune gaBaM IMOJIOKMTEJIHA OIEHKAa Ha IpEJCTaBeHaTa IUCEepTalHs U
npejiaraM Ha yBa)KaeMOTO Hay4dHO XKypH, 110 00siBeHaTa Mpolielypa 3a 3all1Ta Ha JIOKTOpCKa
nucepranus B Texuuueckn yHuBepcuteT — rp. Codusi, Aa mpuchbau oOpa3oBaTeIHa U HAYYHA
CTETIeH JIOKTOpP C HAy4YHAa CHEeNHAJTHOCT: ¢ 1o mnpodecuoHanHo HanpaBieHue: "4.6.
Nupopmatuka 1 KOMIIOTHPHU HayKu'"' Ha aBTOpa Ha AMCepTalMoHHUS Tpyd ac. Pocuma

Anapeesa IlaBiioBa.
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1.

State of the art and novelty of the research - computer simulations are an established
method of scientific research along with experiment and analytical theory. The main
modeling method used in the dissertation is modifications of Monte Carlo alghorithm
and for software implementation well-established technologies like C ++ and Delphi,
as well as OpenMP. Improvements and modifications to existing models have been
made. The models have been implemented in new conditions. A new plasma source
has been investigated and a software system has been developed that is modular in
nature - with application to student learning. In view of this, we can conclude that the
topic of the dissertation presented is in the very current field of communication and
computer engineering and computer modeling applied in studies of capacitive
discharges.

The applicant has in depth knowledge in the field of study - this is indicated by the
cited 147 literature sources, mainly in foreign / English, from reputable journals and
conference papers, including a sufficient number of publications - scientific and
technological from the last 10 years.

The chosen research methodology is suitable for achieving the goals of the
dissertation, namely research through the development and application of computer
modeling.

Contributions of the dissertation - i accept the contributions as formulated by the
doctoral student. Scientific and applied contributions: 1) Computer simulations of the
studied methods have been developed, including parallelization of the program model,
as well as a program system with capabilities for its application in training of the
students. 2) A modification of the Monte Carlo method is developed and its
applicability for determining the distribution function in gas discharges is proved.; 3)
A modification of the PIC / Monte Carlo method has been developed that allows the
reduction of a three-dimensional capacitive discharge model to a one-dimensional. ; 3)
For a first time, the PIC / Monte Carlo method was applied to investigate capacitive
discharges with a large gap. It has been found that in a long capacitive discharge two
plasma heating mechanisms acts simultaneously: stochastic heating close to the
electrodes and joules heating in the plasma bulk 4) The variation of the distribution
function along the capacitive discharge is studied for a first time in a model. Applied
contribution: Computer simulations of the studied methods have been developed,
including parallelization of the program model, as well as a program system with
capabilities for its application in training of the students.

Dissertation publications - the results of the thesis are published in a total of five
scientific editions, three of which are in English and two in Bulgarian. One has impact




factor (IF 2.312) and SJR 0.672 [Al], as well as two with an impact rank of SJR 0.18,
is something that is not typical of the Doctor's NSA in 4.6. There is one publication
with only one author and two of which is the first co-author. The publications are co-
authored with up to three authors and show the primary and leading role of the
doctoral student. No citations.

Opinions, recommendations and notes.

The abstract is well written and accurately reflects the dissertation.

I have no significant comments on the dissertation presented.

From the presented above it is evident that the dissertation under consideration fully
complies with the requirements of the ZRASRB, the Rules for the implementation of
the ZRASRB, and the corresponding internal rules for the award of the educational
and scientific degree "Doctor".

I do not know the PhD student personally before current procedure and I do not have
any personal impressions, beyond my opinion, drawn from the documents presented to
me — namely — she is colleague and highly qualified specialist with in-depth
knowledge of dissertation subject. I would recommend that the work, presentation and
publication of scientific forums specialized in the field of information science be
strengthened.

In conclusion, | give a positive assessment of the submitted dissertation and propose to
the distinguished scientific jury, according to the announced procedure for the defense
of a doctoral dissertation at the Technical University - Sofia, to award an educational
and scientific degree doctor with a scientific specialty: is in a professional field: "4.6.
Computer Science and Computer Science" by the author of the thesis Assoc. Rositsa
Andreeva Pavlova.
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