VHC TATYT 110 ACTPOHOMWA C HA_N-}GHAQ:A
ACTPOHORMUYECKA OBCEPBATOPUA - b

B N o Lo P Bl | CTAHOBMIIE

Ha JUCepTallMOHHMS Tpyd Ha Tema ,,CIIbHYEBHM TPaH3HUEHTH OT
CapHuero 10 3eMsiTa: KOpOHAJHH SpKH (poHTOBE, OBP3U
paguoON30yXBaHUSI W CHEPTeTHUYHH THPOTOHH, IPEICTABEH OT
noktopant Moxamen Hepan, poxropant B HHCTHTYTBT 110
acrponomus ¢ Harmonanna actpoHomudecka O6cepsaropus (MA ¢
HAO) npu BAH, 3a mosygaBane Ha Hay4Hata U oOpasoBareiiHa
crerneH ,,JIokTop”, B oOyiacT Ha Buciie oOpaszoBanue 4. IIpupoaHu
HayKH, MaTeMaTHKa U HHPOpMATHKA, TPOPECHOHAIHO HAIIPABICHUE
4.1 ®u3NYeCcKN HAYKH, 1O CIIeIHUATHOCT ,,XeJIH0(PU3HKa™
oT
npod. a-p HAparomup Beirues Mapues, niperogaBarenn B
[Iymenckus Yuusepcuter ,,Enuckon Koncrantus Ilpecnascku”

1. ITpeamer

Conc 3anoses Ha Jupekrtopa Ha Wuctutyta no actponomus ¢ HAO npu bAH, cbm
OmnpejesieH 3a 4IEH Ha HAy4dHO XKypH 3a MyOJM4Ha 3allMTa HAa AUCEPTAlMOHEH TpyHd 32
npugo6uBaHe Ha oOpasoBaTenHara M HaydHa creneH “Jloxrop” nHa Tema ,,CiapHYCBH
Tpan3ueHTH oT CI'LHLETO 10 3emMsTa: KOPOHAIHHU sipku PPOHTOBE, OBP3M paanon30yXBaHHs U
EHEPreTHMYHHM MPOTOHHK ", B 001acT Ha Buciie oOpaszoBanue 4 “TIpupoaHu HayKH, MaTeMaTHKA U
unpopmatuka”, Tlpodecronanno Hampapienue 4.1 DPU3MYECKH HAYKH, IO CIEUMATHOCT
. Xennodusuka”. ABTOp Ha nucepTalMonHus Tpya e Moxamen Henan, noxropant B A ¢ HAO
npu BAH.

C TIporokon Ne 1/10.04.2024 r. Ha IBPBOTO 3aceJaHHE HA HAYYHOTO KYpPH CbM
onpesielicH JIa HAMWIIA CTAHOBUILE HA AUCEPTAlMOHHUS TpyH. IIpeacTaBeH MM € KOMIUICKT
MaTepuaiu, KoiTo ¢ B choTBeTCTBHE ¢ [IpaBHIHMKA 32 MPUJaraHe Ha 3aKOHA 33 Pa3BUTHE HA
akageMH4YHMs cheTaB B PenyOnuka boarapus (3PACPD).

2. Kpatku Onorpadguyny JaHHH 32 TOKTOPAHTA

Moxamen Hanan ¢ poaen Ha 18.09.1992 r.. Erunercku rpaxJaHuH c. 3aRbpLINI €
MarucThpcka crenen npes 2019 ., ciies 3amuTa Ha MarucThpeka Te3a Ha Tema: , IIpocienssane
M3XBBPIISIHETO Ha Xalno KOpOHANHa Maca 1o Bpeme Ha 24-Tus CIIbHUCB LMKBI™, B KaTCApaTa
o ®usnka na dakyaTeTa Ho NPUPOIHK HAyKH KbM XenBaH ynusepcurera B Kaiipo, Erumer.

I'-u Moxames ¢ Ha3HaueH kato goktopanT B MA ¢ HAO mpe3 snyapu 2020 r., mox
PBKOBOACTBOTO Ha joll. A-p Kamen Kosapes, a or 30. 09 2020 r. mo 21. 02. 2024 1. paboTu u
kato uscnenosaren B UA ¢ HAO, otaen ,,CirbHIIE U CITBHUEBA CUCTEMA™.

Hay4HHUTEe My MHTEPECH OIIE OT CTYACHT ca B 00macTTa Ha Xenuopu3nkara.

3. AKTYaJJHOCT Ha Npo0dJieMaTHKATA

AKTyaﬂHOCTTa Ha H3CJEJABAaHETO HE IMOIJIC)KW Ha CbMHCHHC. B mocinemHuTe roamvHu
HN3y4aBaHETO Ha CiapHUYEBaTa aKTHUBHOCT BbB BCHUKHUTE W AaCIEKTH € €JHO MOICPHO H
MIPECTHKHO HaIIPpaBJICHHUE, OT KOCTO CC OYaKBa mHoro. To e MPHU3BaHO [1a OTTOBOPU Ha peavlia
BBIIPOCH CBBbP3aHU C B3aUMOBPB3KUTE Ha Ta3H AKTUBHOCT C KOCMHUYECKOTO BpEME. Ot ocobeHa
BAXXHOCT Ca U NPOMEHUTE NPEAU3BUKAHH OT MArduTHUTE I0JIETA U B3aHMOHeﬁCTBHeTO Ha
CHBHHCTO C OKOJIO3BE3aHATa Cpeaa.
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I/I3yanaHeT0 na CIbHYEBUTE q.)GHOMeHI/I OJOITbJIBA U oborarsgBa MO3HAHUATA HHU B
obnacTtu OT ChbBpEMEHHATA aCTPO(bI/ISI/IKa KaTo: aCTPOQ)I/I'SI/IKa Ha MeEXIy3BE€3aHaTa cpenaa,
AKPEIHUOHHTE ITPOLECH, q3PI3I/IKaTa Ha TOJIEMHUTE CHEPTUU U JIP.

4. O61ma XapaKTepHUCTHKA HA JUCEPTAHMOHHUSA TPYA

IIpencTaBeHaTa My 3a CTAHOBHIILE UCEPTALIUS ChAbPKa 138 CTPaHUIH, BKIIOUBAIIHA 77
durypu (50 B ocHoBHus TekeT 1 27 B [Ipunoxkenusara), 16 Tabmuin (14 B OCHOBHHMS TEKCT U 2
B Ilpuoxkenusita), 00eM HAITBJIIHO OTrOBapsIll HAa KPUTEPUUTE 3a €HO 3aBBPIICHO HAYHHO
mscaensane. TaGIUUHOTO U rpaduuHO 0(OPMIIEHHE € H3ITBIHEHO MHOTO j00pe. LinTnpanure
Hag 250 JMTepaTypHH HW3TOYHHKA TOBOPST 3a €IHO 3a[blI00YeHO TIpOoyvBaHe Ha
nyOJUKYBAHOTO O MOMEHTA I10 TeMaTa Ha JIMCepTaluATa.

JIncepTalMOHHUAT TPy Ha I-H Moxamea Chabpika I€T TJIaBH, IbpBaTa OT KOUTO yBOI,
a B IOCIIEIHATA Ca CHCTEMAaTH3HpaHM OCHOBHUTE pe3ylATaTH M OBICHM IUIAHOBE, KAKTO U
[IpuioxeHne ¢ JONbIHMTENHa HHpopManus mo [masm 2, 3 u 4. Ilybonukanuure 10
[UCEpTALMATA ¥ HAYYHHUTE IPUHOCH HA JIOKTOPAHTA Ca NMPEACTABEHU B OTACTHHU MPHIIOKCHHS.

5. lIy61uKauuy U HUHTHPAHUA

B moOCieIHMTE TOAMHM [O-TOsMATA HacT OT MyOnMKamuute B 00nacTTa Ha
ACTPOHOMHSATA Ca KOJIEKTHBHO Aeno. [Tybnukanuute B KOUTO €a NPeCTaBEHN PE3YITATHTE OT
JMCEPTALMATA HE TIPABAT U3KIIOYCHHUE OT Ta3u TeHAcHUmsA. ToBa OT Apyra CTpaHa Iokassa u
CrocOGHOCTTA HA JvcepTanTa Ja padboTu B ekun. DakThT, 4 JOKTOPAHTHT € MbPBU ABTOP Ha
HSKOJIKO OT MyOJMKAI[MUTE HEIBYCMHUCIIEHO MTOKA3Ba aBTOPCKUST MY IIPHHOC.

B 6a3aTta nanau ADS ¢ ©MeTo Ha JAMcepTaHTa ce CBbp3Bar 28 3aryiaBus OT 2019 r. no
cera. OT Tsx 7 ca OTHECEHM, KATO MyOiMKalMM Mo Temara Ha auceprauusta. C Tasu
yOIMKALMOHHA AKTHBHOCT JOKTOPAHTHT HAIBIHO YIOBJETBOPSIBA W NAKE MPEH3IBIHABA
u3nckpanuaTa Ha 3SPACPB 3a npuoOuBaHe Ha Hay4yHaTa M 00pa3oBaTeIHa CTENEH ,»JOKTOD"" B
npogecronanto Hanpasierue 4.1. dusnueckn Hayku. [lpu uzuckyemu 30 ToukM B MOKa3aTe
" nokTopanThT HaObupa Hag 70 TOUKH.

YacT OT HAyuHHTE MyOIMKALMK ca MyOJIMKYBaHW B M3/aHMs C MPCCTHKCH MMITAKT=
dakTop (Astronomy & Astrophysics, A&A, Astrophysics and Space Science, Advances in
Space Research, Univers). Tosa HeIBYCMHCIICHO rOBOPH 3a 3HAYMMOCTA Ha NpeACTABCHUTE
pesynTati. A3 He OTKPHX IIArMATCTBO B AMCEPTALMATA U MPEICTABCHUTE nyOTMKALMH.

V4acTHETO HA JIOKTOPAHTA B HAIIMOHAIHHI 1 MCXKIYHAPOIHH KOH(MCPCHIMH 1 CCMUHAPH
¢ MHOTO J00pa aTecTalys 3a ampodanusaTa Ha 4acT OT pe3yATaTuTe.

Bwrpekw, ue He ¢ u3nckyemo ot 3PACPD ycioBue, TOKTOPAHTHT 11 MMa LMTHUPAHUS, B
6azara manau ADS ca peructpupanu o0mo 58 HUTHPaHMs U ¢ OTPA3CH H-index=3.

6. HayuHu npuHocH

B Ha6r01aTeIHATA ACTPOHOMHSI BCSIKO HAaOJII0/ICHHUE € NPUHOC KbM HayKaTa. KakTo ce
TIoUepTaBa M B AMCEPTALMATA, MHOTO € BaXXHO 12 HMaMe HaOJIIOEHUST OT KOJIKOTO C€ MOXKE
[10-rOJISIM HHTEPBAJ OT BPEME, 3a [a MOYKEM 1a CMe MO0 MPELUHU3HN ¢ H3BOIUTE IO OTHOIIIEHHE
Ha BpeMeBaTa NMPOMEHJIMBOCT Ha U3CJICABAHNTE denomenu. B nuceprauusita ca M3NOJI3BaHN
Ha6monenus kocmudeckn teneckonu (SOHO, SDO, PSP) 1 HazeMHH TEJICCKOTIH (LOFAR).

3a aHaj M3 ca M3IOJI3BAHU pas3/IMYHU MOJCNH, €IHH OT KOUTO (3a mpelcka3BaHe Ha
TMIOTOLMTE Ha eHepreTHYHU CIIBHYEBH MPOTOHH) € pa3paboTeH OT IOKTOPaHTa.

B nuceprauusATa ca M3CJEIBAHM HIKOJKO BHIA NPOSBU Ha CIBHYCBA AKTUBHOCT U
TSXHATA B3aMMOBPB3KA, 4 HMEHHO: U3CJIEABaHa ¢ IMHaMHKaTa Ha 26 SApPKH KOpOHAIHH (pOHTA
B PaHHM CTaJUM, JUArHOCTHLMPaHW Ca CIbHHUCBU wsbyxsanusi ot Tun III, uscnensanu ca
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OCHOBHHM XapaKTCpHCTUKH Ha €HEPreTHYHH CIIbHYCBH HPOTOHH H Cda pll3pa60T€HH MOJCIH 3a
[IPCACKa3BaHe Ha TEXHUTC HOTOIHTC. Benuki Te3U SBICHHS BIAMSAT HAa KOCMHUYECKOTO BpeMC 1
€a MOTCHUHAJIHO OITacCHH KaKTO 3a KOCMHYCCKHTC H HaA3¢MHH TCXHOJIOTHH H HH(i)pﬂCprKTyp‘d,
TaKa 1 34 YOBCIUIKOTO 3ApaBe. Tosa [IpaBH H3CJICABAHKUATA Ba’KHH H aKTYaJIHH.

Hay‘lHHTﬁ IIPHHOCH Ha JAOKTOpaHTa Ca 6@3CHOpHH H MOraT jJa ¢€ XapaKTepHu3upat KaTto
oborartsiBaHe Ha ChUICCTBYBAILIUTE 3HAHNA B obsactra Ha XBHHO(I)HTSI‘IKaTa H KOCMHYCCKTO
BpEMC (‘{[)63 HM3CJICABAHUS Ha IPOSABH Ha CIBHYCBA aKTHBHOCT B pa3/IMYHH AHAIla30HH Ha
CIIEKTPOMArHHTHHA CIICKTBP U TAXHOTO BJIHAHHE BbPXY KOCMHYCCKOTO BpCMﬁ").

Hanune e eano ,Z[O6p€ IaHHpaHO H MHOTI'O ,'106}76 H3IIBJIHEHO HAYYHO H3CJIC/IBAHC.

7. ABTopedepat

ABTOpedepaThT Ha AUCEPTALHOHHUA TPyd € Ha 49 ¢TpaHHLUHU H KOMHpa B CbKPATEeH
00eM CTpYKTYpaTa U ChABPKAHHETO Ha JucepTanuaTa. B dubmuorpadusra ca untnpanu 250
saryiaBust. B ¢babpkaHHeTo Ha aBpTopedepara ca 0Tpa3eHl CTPYKTypaTa U IVIaBHHTE Pe3y/ITaTH
oT u3cneaBaneTo. JlocTaTbueH 1o 00eM U pasdupaeM OT ChAbpKaTEIHA IVIC/HA TOUKA.

8. Bbnpocu kpuTHUYHH 0eJIeKKH H NPEenopbKH

TpsiOBa j1a ce 0TOeseKH, Ye PH BCsiKa HaydHa NPOAYKIHs, KAKTO U B cIydast, MoraT Ja
ObIaT M3pa3eHd pa3InyHH MpeTeHuun. Te BuHaru odaye HOCSIT OTIeUaThKa Ha CyOEKTHBHUSA
¢akTop. ETo 3a110 cMATam 3a MO-BaKHO B pas/esa 3a KPUTHUHH Ocsiexkkn 1a oTOenexka, ue
Moxamea Hajan He TpsiOBa Ja ce cpamMyBa OT HHTO €IHH peJl OT TOBa, KOETO € HalHcal !
ny6uKkyBat. M3nomn3saM TO3H HeTpa HLIHOHEH [TOAX0/1, 3alI0TO U3TOTBAHETO HA CTAHOBUIICTO
MH € pe3yJITaT OT IPUJIaraHeTo Ha IpaJuBHA KPUTHKA.

9. 3aKkJI0YeHHe

JloktopauTbT, Moxamen Haman ¢ HaBig3bl B aKTyajiHara [pOOJCMATHKA Ha
Xenuodusukara. [lonyueHn ca IPHHOCH B acTpou3UKaTa 1 HaOJMI0aTeHaTa acTPOHOMHUSL.
JIMcepTallHOHHUAT TPY/1 OTrOBaps Ha H3HCKBAHMSATA, HA 3aKOHA 3a Pa3BUTHE HA aKaICMHTHUA
cbetaB B Peny6nnka buarapus, [Ipasuianka 3a npuiarane Ha 3PACPB, [paBninika Ha bAH
3a nipuiiarade Ha 3PACPDB 1 CrieunpHYHATE AOMBIHUTCIHE H3HCKBAHHS 38 «IOKTOP» B HA ¢
HAO.

JlokTopanTbT Moxamea Hanan e H3IBAHAA HHAMBHAYaIHHsS Y4eOeH IUTaH 10
JIOKTOpCKaTa TporpamMa M JAEMOHCTpHpA Ka4yecTBa M YMEHHMs 3a HaydHH H3CJICABaHHA,
IPENoAaBaTeICKH H OPraHH3allHOHHH JICHHOCTH.

MMaiiki IpeaBu H3J10KESHOTO JI0 TYK, H Hali-Bede MyOIHKYBaHHUTE PE3yNTaTi B MCH CC
o(OpMH MHEHHETO, Ye TOH € eIMH H3IPajeH yuyeH, KOHTO MHOro jJo0pe e HaBlA3bJI B
u3caeaBaHaTa MpobiaeMaTiHKa M € JloKaszal CIIOCOOHOCT Jla MPOBEKAa HaydHH H3CICIBAHHA
CaMOCTOSITEJIHO U B eKHUIl. ToBa MH MHCHHE JOTHYHO Mperosara H MOETO MOJIOKHTETHO
cranoBuine, Ha Moxamea Hanan na Obae npuchIcHa HaydyHaTa H 0Opa3oBaTe/IHA CTETICH
,,JJOKTOp” B 00nacT Ha BHclle oOpaszoBanue 4. [TpupoaHn HayKd, MaTeMaTHKa 1 nHQopmaTHKa,
npodecnoHatHo HarpapiaeHie 4.1 OuU3HIeCK HayKH (Xennoduzuka).

31.05.2024 r. [Toamuc:
rp. lllymen /npod. a-p . Mapues/
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OPINION
on the Dissertation for obtaining the educational and science degree
_Doctor“(equivalent of Doctor of Philosophy) by Mr. Mohamed
ElSayed Nedal AbulAinain Mohamed, a doctoral candidate at the
Institute of Astronomy and National Astronomical Observatory,
Bulgarian Academy of Sciences in the “Heliophysics” programme
from professional field 4.1 Physical Sciences, field of higher
education 4. Natural Sciences, Mathematics and Informatics
from
Prof. Dr. Dragomir Valchev Marchev
“Konstantin Preslavski" University of Shumen

1. General information

By order of the Director of the Institute of Astronomy with NAO at the BAS, I have
been appointed as a member of a scientific jury for the public defense of a dissertation work for
the acquisition of the educational and scientific degree "Doctor" on the topic "Solar Transients
From The Sun to Earth: Coronal Bright Fronts, Radio Bursts and Energetic Protons", n
field of higher education 4. Natural sciences. mathematics and informatics", Professional field
4.1 Physical sciences (Heliophysics). The author of the dissertation is Mohamed Nedal, a
doctoral student at the IA with the NAO at the Bulgarian Academy of Sciences (BAS).

With Protocol No. 1/10.04.2024, at the first meeting of the scientific jury, I am assigned
to write an opinion on the dissertation work. I have been presented with a set of materials, which
is in accordance with the Regulations for the Implementation of the Law on the Development
of the Academic Staff in the Republic of Bulgaria (LDASRB).

2. Brief biographical data of the PhD student

Mohamed Nadal was born on 18.09.1992. He is an Egyptian citizen. He graduated with
a master's degree in 2019, after defending a master's thesis on the topic: "Tracking the halo
coronal mass ejection during the 24th solar cycle". in Department of Physics, Faculty of Natural
Sciences, Helwan University, Cairo, Egypt.

Mr. Mohamed was appointed as a doctoral student at the IA with NAO in January 2020,
under the supervision of Assoc. Prof. Dr. Kamen Kozarev, and from 30.09.2020 to 21.02.2024.
He also worked as a researcher at IA with NAO. Sun and Solar System Department.

His scientific interests have been in the field of Heliophysics since he was a student.

3. Actuality of the issue

The relevance of the research cannot be doubted. In recent years, the study of solar
activity in all its aspects is a modern and prestigious direction, from which much is expected.
It is called upon to answer a number of questions related to the interrelationships of this activity
with cosmic time. Of particular importance are the changes caused by the magnetic fields and
the interaction of the Sun with the circumstellar medium.

The study of solar phenomena complements and enriches our knowledge in areas of
modern astrophysics such as: astrophysics of the interstellar medium, accretion processes, high

energy physics, etc.
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4. General characteristics of the dissertation work

The dissertation submitted for opinion contains 138 pages, including 77 figures (50 in
the main text and 27 in the Appendices). 16 tables (14 in the main text and 2 in the Appendices),
a volume fully meeting the criteria for a completed scientific study. The tabular and graphical
layout is very well done. The cited over 250 literature sources speak for a thorough study of
what has been published to date on the subject of the dissertation.

Mr. Mohamed's dissertation work Contains five chapters, the first of which is an
introduction. and the last one systematizes the main results and future plans, as well as an
Appendix with additional information on Chapters 2, 3 and 4. The dissertation publications and
scientific contributions of the doctoral student are presented in separate applications.

5. Publications and citations

In recent years, the majority of publications in the field of astronomy have been
collective work. The publications in which the results of the dissertation are presented are no
exception to this trend. This shows that the doctoral student successfully works in a team. The
fact that the PhD student is the first author of several of the publications clearly indicates his
authorship.

In the ADS database, 28 titles are associated with the name of the dissertation student
from 2019 to now. Of them, 7 are referred to as publications on the topic of the dissertation.
With this publication activity, the doctoral student fully satisfies and even exceeds the
requirements of the LDASRB for acquiring the scientific and educational degree "doctor" in
professional field 4.1. Physical sciences. With the required 30 points in indicator D, the doctoral
student scores more than 70 points.

Some of the scientific publications are published in publications with a prestigious
impact factor (Astronomy & Astrophysics, A&A, Astrophysics and Space Science, Advances
in Space Research, Univers). This unequivocally speaks of the significance of the presented
results. I did not find any plagiarism in the dissertation and the submitted publications.

The participation of the doctoral student in national and international conferences and
seminars is a very good attestation for the approval of part of the results.

Although it is not a requirement for the PhD student to have citations, a total of 58
citations are registered in the ADS database and H-index=3 is reflected.

6. Scientific contributions

In observational astronomy, every observation is a contribution to science. As
emphasized in the dissertation, it is very important to have observations from as large a time
interval as possible, so that we can be more precise with the conclusions regarding the temporal
variability of the studied phenomena. Observational space telescopes (SOHO, SDO, PSP) and
ground-based telescopes (LOFAR) were used in the dissertation.

Various models were used for analysis, one of which (for predicting energetic solar
proton fluxes) was developed by the PhD student.

In the dissertation, several types of manifestations of solar activity and their interrelation
were studied, namely: the dynamics of 26 bright coronal fronts in early stages were studied,
solar flares of type 111 were diagnosed. basic characteristics of energetic solar protons Were
studied, and models were developed for predicting their flows. All of these phenomena affect
space weather and are potentially dangerous to both space and ground technology and
infrastructure, as well as human health. This makes research important and relevant.

The doctoral student's scientific contributions are indisputable and can be characterized
as an enrichment of existing knowledge in the field of heliophysics and space weather (through
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studies of manifestations ot solar activity in different ranges of the electromagnetic spectrum
and their influence on space weather).
There is a well-planned and very well-executed scientific study.

7. Abstract

The abstract of the dissertation is 49 pages long and copies the structure and content of
the dissertation in an abridged volume. 250 titles are cited in the bibliography. The structure
and main results of the research are reflected in the content of the abstract. Sufficient in volume
and understandable from a content point of view.

8. Questions critical notes and recommendations

It should be noted that with any scientific production, as in this case, different claims
can be made. However, they always bear the imprint of the subjective factor. That is why I think
it is more important to point out in the critical notes section that Mohamed Nadal should not be
ashamed of a single line of what he has written and published. T use this unconventional
approach because my opinion-making is the result of applying constructive criticism.

9. Conclusion

The PhD student, Mohamed Nadal. has entered the topical issues of Heliophysics.
Contributions in astrophysics and observational astronomy have been received. The dissertation
meets the requirements of the Law on the Development of the Academic Statf in the Republic
of Bulgaria, the Regulations for the Implementation of the National Academy of Sciences of
the Republic of Bulgaria, the Regulations of the Bulgarian Academy of Sciences for the
Implementation of the National Academy of Sciences of the Republic of Bulgaria and the
Specific Additional Requirements for a "Doctor" in the IA with the National Academy of
Sciences.

Doctoral student Mohamed Nadal has completed the individual study plan of the
doctoral program and has demonstrated qualities and skills for research, teaching and
organizational activities.

Bearing in mind what has been presented so far, and especially the published results, |
have formed the opinion that he is a well-rounded scientist who has very well entered the
researched issues and has proven his ability to conduct scientific research independently and in
a team. This opinion of mine logically implies my positive opinion that Mohamed Nadal should
be awarded the scientific and educational degree "doctor" in professional field 4.1 Physical
Sciences, field of higher education 4. Natural Sciences, Mathematics and Informatics.

31.05.2024
Shumen /Assoc. Prof. D. Marchev/
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