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Hanuonannara HayuyHa kKoH(epeHuuss Pusuka-UnkeHepcrBo-TexHosmorum e
exxerogHo croutHe 3a [1noBauBckust yauBepcurer ,,[lancuii Xunenaapcku®, KOeTo ce sBsiBa
HaArpakjaane Ha HanuoHanHata crygeHTCka HayyHa KoHgepeHiuss no Duzuka u
NnxeHepHHu TEXHOJIOTUH, KOSITO 1O Tpaaulus 06e opranuszupana oT OU3MKo-TeXHOIOTHUHUS
¢dakynrer u Crynentcku cbBeT KbM 1Y |, Ilancuit Xunennapcku®, ceBmectHo ¢ Gonpanus
,»,EBpHKa“.

TasromuuiHOTO W3MaHMEe Ha KOH(epeHIUATa € ¢ MEXKIYHapOoAHO Yy4acTHe.
Meponpustiuero ocurypsia ¢GopyMm 3a OOCHXKJaHE HAa WHOBATUBHM HJIEM W aKTyaJHU
npobsieMu B oOnacTTa Ha (U3HYECKUTE, MHXKEHEPHUTE U OOpa30oBaTEIHH TEXHOJIOTMH U
MPEAOCTaBsl MOJE 3a M35Ba HAa CHEUUAIMCTH, MIIAIA YYEHHU, CTYJECHTH U JOKTOPAHTH OT
BUCIIUTE YYWIMIIA W MHCTUTYTUTE B CTpaHaTa M u4yxOuHa. B mnporpamara Ha
KOH(epeHLUATa ce BKIIOYBA, KAKTO YCTHO, Taka M IOCTEPHO MPEICTAaBIHE HA HAYyYHU
pa3paboOTKH, KaTo B pAMKUTE Ha HayyHaTa KOH(PEPEeHLHs 1€ ce MPOBEAe KOHKYPC 3a MIIaJIU
y4€HHU Ha Tema ,,Haif-mobpo HaydyHO MOCTHKEHHUE .

The National Scientific Conference Physics-Engineering-Technology is an annual
event for Plovdiv University "Paisii Hilendarski", which is an upgrade of the National
Student Scientific Conference on Physics and Engineering Technologies, which was
traditionally organized by the Faculty of Physics and Technologies and Student Council at
Plovdiv University “Paisii Hilendarski” in cooperation with “Evrika” Foundation.

This year's edition of the conference is with international participation. The event
gives a forum for discussing innovative ideas and current problems in the field of physical,
engineering and educational technologies and provides a platform for specialists, young
scientists, students and PhD students from universities and scientific institutes in the country
and abroad. The program of the conference includes both oral and poster presentation of
scientific developments, and within the framework of the scientific conference, a
competition for young scientists on the topic "Best Scientific Achievement” will be held.

Opranmnzaropu:

Du3nko-TexHoNoruaHuAT axkyarer koM [1Y | Ilaucuit Xunennpapcku® e

I,_\\ CTPYKTypa ¢ Ooratu TpaJulMd U UCTOPHUS B MOArOTOBKATAa Ha CIICHUATUCTU

£ (@, B obmactra Ha (QuU3MKaTa, KOMYHUKAIIMUTE, MOJIMMEPHUTE MaTepHallu,

\ Ja3epHUTE  TEXHOJOTHM,  SAPEHOPU3UYHUTE  METOIU,  MAIIMHHOTO

\'/ WHKXEHEPCTBO, €JIEKTPOTEXHUKATA, €JIEKTPOHUKATA U aBTOMAaTHKaTa, a ChIIO

TaKa U Ha yYUTENU 10 GU3MKa U MPUPOAHU HayKu. DUMKO-TEXHOIOTUUHHUAT

bakynTeT e pa3nonoxeH B ABe 0azu — [1noBauB 1 CMOosiH, B KOUTO CTYAEHTHUTE ce 00ydaBar
B IIeT npodecroHanHy HanpasieHus. https://pu-ftf.eu/

®onnanusa ,EBpuka” e HempaBUTENCTBEHAa, HEPEIUTMO3HA U
HETMOJIUTHYECKa OpTaHM3alus, IOPUAWYECKO JHIE MO0 OBJIrapcKoTO
3akoHozarencTtBo. OCHOBHara il Len € Ja MoAarnomMara M IHOJAKpens
MJaAy TaJAaHTH, HOBATOPU MW NPEANPUEMAYH, Pa3NpOCTPaHIBANKH
HAy4HHU, TEXHUUYECKH M MKOHOMHYECKH 3HaHUS, Ja YCHhBBPIIEHCTBA MarepuaigHara 0a3a 3a
HAay4yHO M TEXHMYECKO TBOpUYECTBO, Ja IoJIOMara OOy4YEHHETO U CHelHalIn3alusaTa |
MEXAYHApOAHOTO CBHTPYIHUYECTBO B oOJacTTa Ha Haykara, TeXHMKara © Jp.
http://www.evrika.org/

POHAAUHA

-1-


https://pu-ftf.eu/
http://www.evrika.org/

Hayuonanua nayuna kongepenyus Qusura-Unocenepcmeo-Texnonozuu ¢ MexcoyHapooHo yyacmue

2-3 Hoemepu 2023 2., epao Ilnosous

Organizers:

— The Faculty of Physics and Technology at PU "Paisii Hilendarski" is a
l PN \ structure with rich traditions and history in the education of specialists in the
AU fields of physics, communications, polymer materials, laser technologies,
\/ nuclear physics, mechanical engineering, electrical engineering, electronics
and automation, as well as of physics and natural science teachers. The
Faculty of Physics and Technology is located in two bases - Plovdiv and

Smolyan, where students are educated in five professional areas. https://pu-ftf.eu/

“Evrika” Foundation is a non-profit, non-religious and non-political

PH organization, and a legal entity in accordance with Bulgarian

(H Hh legislation. The foundation helps and supports young talants, pioneers

and entrepreneurs, popularizing technical and economics knowledge,

improving the facilities for scientific and technical work, supporting education and

specializations, international cooperation in the field of science and technologies, etc.
http://www.evrika.org/

PONAALHA

Cnoncopu:

- - Xepuke OO/ rp. [Inoeaus e cb3gaaeHa npe3 1990 r. ¢ npeamer Ha

ré:— (? NEHHOCT  Cch3JaBaHe  HAa  KOHCTPYKTHBHA,  TEXHOJOTHUYHA,

XEP I/IK CTaHJapTU3a-1IMOHHA TOKYMEHTAIIMs, TPOU3BOJCTBO M PeaTn3alus

HAa TPOMHIUICHH W3JCNHsI, KOHCYITAaHTCKA, WHXCHEPUHIOBA

neitHoct u ycnyru. OcHOBHaA JeMHOCT Ha (upmara e: KOHCTpyHpaHe, MPOU3BOACTBO U

peanu3anusi Ha TPOMUIUIEHW BEHTHJIATOPH M BB3AYIIHH 3aBECH; MPOM3BOJACTBO Ha

TEXHOJOTMYHHU CHUCTEMH 3a Ia3MeHo psaszaHe. dupmara pasmnonara cbc COOCTBEHA
MPOM3BOJICTBEHA Oa3a, Hamupaiia ce B rp. [Ltosaus. http://www.heriks.com/

Sponsors:
Heriks Ltd., Plovdiv, was established in 1990. The subject of its

ré:r C) activity is the creation of constructive, technological,

XEPI/IK standardization documentation, production and sale of industrial

products, consulting, engineering activities and services. The main

activity of the company is: design, production and sale of industrial fans and air curtains;

production of technological systems for plasma cutting. The company has its own
production base located in the city of Plovdiv. http://www.heriks.com/
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Oprannaaunoneﬂ KOMHUTET:

Hou. n-p Ban boxypos

I'n. ac. n-p Anenus JlakoBa-MosioBa
I'n. ac. n-p Mapuera AtaHacosa

I'n. ac. n-p enko 3naTancku

I'n. ac. n-p Huxomnait Bakpuiios

I'n. ac. n-p Mupocnas ['eoprues

TexHuuecku cexkperap:

I'n. ac. n-p Mapuana Illonosa

Texnnuyecka KoMHucCHs:
e Ac. n1-p IInamena MapueBa
e JI-p Credan Hukonos
e Ac. Anekcanasp I'puropos

e Ac. IIBerenuna MBaHoBa-
Bapanunosa

e cryneHt Baneca KoiiueBa
e cryneHT bopuc Jlo6pes
e cryneHt Kpuctusu ['po3nes

¢ CTYIACHT Muxaun ATaHacoB

Hay4Hno xkypu:
e [Ipod. n1-p Mapus Mapynosa
e Jlom. n-p Hanexna Kadanaposa
e Jlou. n-p Xpuctuna Ilerposa
e Jlon. n-p Cnasu JIrobomupon
e Jlou. n-p Benko Pynenos

Organizing Committee:

Assoc. Prof. lvan Bodurov, PhD

Chief Assist. Prof. Aneliya Dakova-
Mollova, PhD

Chief Assist. Prof. Marieta Atanasova,
PhD

Chief Assist. Prof. Delko Zlatanski, PhD

Chief Assist. Prof. Nikolay Vakrilov,
PhD

Chief Assist. Prof. Miroslav Georgiev,
PhD

Technical secretary:

Chief Assist. Prof. Mariana Shopova,
PhD

Technical Commission:

e Assist. Prof. Plamena Mircheva,
PhD

e Physicist Stefan Nikolov, PhD
e Assist. Prof. Alexander Grigorov

e Assist. Prof. Tsvetelina Ivanova-
Varadinova

e \anesa Koycheva, Student
e Boris Dobrev, Student

e Kiristiyan Grozdev, Student
e Mihail Atanasov, Student

Scientific jury:
e Prof. Maria Marudova, PhD

e Assoc. Prof. Nadezhda
Kafadarova, PhD

e Assoc. Prof. Hristina Petrova, PhD

e Assoc. Prof. Slavi Lyubomirov,
PhD

e Assoc. Prof. Velko Rupetsov, PhD
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IMMPOTI'PAMA/TIMETABLE

Yemevpmur/Thursday 02.11.2023

Hlemvr/Friday

Yac/Hour - S— 03.11.2023
ongepenmna 3ana llvaoun
Conference Hall Puldin e

9:00-10:30 Peructpanus/Registration

A1 - OdunnaiHo orkpuBaHe/ . .
10:30-11:00 Opening ceremony Perucrpauus/Registration
11:00-11:20 lonut Geonea M. I'eoprues/M. Georgiev
11:20-11:40 Laurentiu Racila I1. MuteBa/P. Miteva
11:40-12:00 A. Iymuiicku/A. Puliyski H. T'oueBa/N. Gocheva
12:00-12:20 M. KFOros/M. Yugov M. KexoBa/M. Zhekova

5019 . . H. Ilones, K. Anreios, I'. lo0pes/
12:20-12:40 M. Jloiikos/M. Doikov N. Tzonev, K. Angelov, G. Dobrev
12:40-13:00 E. Benes/E. Velev A. IloiizexoBa/A. Shoilekova
13:00-14:00 Koxreiisi/Welcome drink Paboren 00s1/Lunch
14:00-14:20 M. AnexcueB/M. Aleksiev B. I'eoprues/V. Georgiev
14:20-14:40 M. AnekcueB/M. Aleksiev O. ITerkoB/O. Petkov

A1 E- . - K. I'po3nes, b. /Ioopes/
14:40-15:00 Cristian Copilusi W Ermi B Dl

A E- M. Kanapos, M. I'aiinapos/
15:00-15:20 H. I'epeBa/N. Gereva Y. Katsarov, M. Gaidarov
15:20-15:40 . UBanosa/D. lvanova I. JumutpoBa/G. Dimitrova
15:40-16:00 C. Kocraguuosa/S. Kostadinova H. IMerpos/N. Petrov
16:00-16:20 Kade-nay3a/Coffee break Kade-nay3a/Coffee break

HarpaxnaBane Ha mo0enurenure B
16:20-16:40 KOHKYypca 3a Miiajau yuenu/
Best student achievement awards
OduuuanHo 3akpuBane/

16:40-17:00 IMocTepna cecusi/Poster session q)CIIIOSing Cerenl])ony
17:00-17:20
17:20-17:40

. Cexuust A/Section A - Cexuus B/Section B - Cexnus C/Section C
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Cexkyusa A «@u3uka u puuynu mexnonocuuy,

Section A «Physics and physical technologies»

MOJIEKYJIHHU MATHUTHU
M. l'eoprues, X. [llamaru

Hnuemumym no ¢usuxa na mevpoomo msano, bvreapcka akademus na naykume, Coghus, bvreapus

AbOcTpakT

Mainko cnen Bb3HMKBAHETO HA HAHOMAarHETH3Ma, KaTo CaMOCTOSATENHA Mono0JacT Ha
Mara€Ttusma, CTpEMCKLT KbM CUHTC3UPAHCTO U I[H3alea Ha MOJICKYJIHHM HAHOMArduTu € NOoAXOOAIIN
3a TPWIOKEHHE B HAHOTEXHOJIOTMUTE MArHUTHU CBOWCTBA 3aeMa OCHOBHO MSCTO Cpel
uscnenBanuiaTa B obmacrra [1,2]. ToBa, or cBos cTpaHa, Mmopaxaa HEOOXOAMMOCTTAa OT IIO-
3aJ/bJIOOUEHO TIO3HABaHE HAa MHUKPOCKOIIMYHATA JUHAMHUKA CTOSIA B OCHOBAaTa HAa MarHUTHHUTE
CBOMCTBA HA TE3U CHCTEMH. Pa3HOO6paBI/ICTO OT MAarHUTHH CBOICTBa Ha MOJICKYJIHUTC MAarauTu € 110
MIPOU3XO0]] CBBP3aHO C BHJA HAa METAIHUTE HOHU, OpOs M BUJA HA KOOPAWHUPAIIUTE TH JMTaHIN
(KOMHJICKC OT PCAKTUBHU HCMGT&HI/I), KaKTO MU OT 06pa3yBaHaTa OT TC3U JIMTAaHIW CUMCTPUATA HaA
KPUCTAITHOTO moJie. Te3u XapaKTepHCTUKU [0 TOJsIMa CTEeH MpeoINpeneisaT Buaa Ha (uHara
CTPYKTYpa OT CHCPICTUUHHNA CIICKTHP Ha pa3rICKIaHUTC HAHOMAarouTHu U I0sIBaTa Ha aHU30TPOIIHA
€Heprusl omnpeneisalla MarHuTHaTa AMHaMukara. OBIagsiBaHETO HA CHOTBETHATa aHU30TPOIHA
MarouTHara JUHaMuKaTra € KJIK0YO0B CJICMCHT I10 IIbTA KbM YCIICHIHOTO BHEAPABAHC HAa MOJICKYJIHUTC
HAaHOMAarHUTH B IMpakThkata. CelMTe HMaT NOTEHUMAN 3a MpWIOoXKeHHe B o0nacTra Ha
CIMHTPOHUKATa M IMO-KOHKPETHO B H3TPAXKJAHETO Ha MOJIEKYJIHO Oa3MpaHH YCTpOicTBa 3a
CbXpaHsiBaHe Ha JaHHU [3]. 3a MOCTUraHeTo Ha Ta3W IIeJ € OT 0COOCHO 3HAYEHUE MOJICKYIHUTE
MAariuTu Aa IMpUTE)KaBaT OrpOMHa aHHU30TPOIIHA CHEPIUsA W HNOATHUCHAT MAarHWUTHO TYHCJICH e(l)eKT
[4], OCHOBHM XapaKTEpUCTHUKU BAa)XKHU 3a YCTAHOBSIBAHETO HA TOJISIM MAarHUTEH XHUCTEPE3nucC MpU
BHCOKa OJokuparia temreparypa [5,6]. ETo 3aiio uzcnenBanusta HaCOUEHU B TOBA HANpPABIECHUE U
BKJIFOUBAIIM €KCIIEPUMEHTAIHU, TEXHOJOTHYHN U TEOPETHYHHM U3CJIEJBaHUA, CE€ paJBaT Ha BHCOK
WHTEPEC Mpe3 MOCICTHUTE JIBE I€CETUIICTHSI.

Knrouosu oymu: Metanuu ionu, Jluranau, Kpuctanno Ilone, MarHUTHO-MOJNEKYITHU TaMETH
Jlumepamypa:

[1] Gatteschi, D.; Sessoli, R.; Villain, J., Molecular Nanomagnets; Oxford University Press: New
York, 2006.

[2] Sieklucka, B.; Pinkowicz, D. (Eds.), Molecular Magnetic Materials: Concepts and Applications;
Wiley: Weinheim, Germany, 2017.

[3] Moreno-Pineda, E.; Wernsdorfer, W., Measuring molecular magnets for quantum technologies.
Nat. Rev. Phys. 2021, 3, 645—-659.

[4] Georgiev, M; Chamati, H., Single-lon Magnets with Giant Magnetic Anisotropy and Zero-Field
Splitting. ACS Omega 2022, 7, 42664-42673.

[5] Lunghi, A.; Totti, F.; Sessoli, R.; Sanvito, S., The role of anharmonic phonons in under-barrier
spin relaxation of single molecule magnets. Nat. Commun. 2017, 8, 14620.

[6] Castro-Alvarez, A.; Gil, Y.; Llanos, L.; Aravena, D., High performance single-molecule magnets,
Orbach or Raman relaxation suppression? Inorg. Chem. Front. 2020, 7, 2478—2486.
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A-O2

ELECTROCHEMICAL PROPERTIES OF POPC-KLAKLAK-NH: LIPID
MEMBRANES

Victoria Vitkoval”, Velizar Georgiev?, Ognyan Petkov!, Angelina Stoyanova-lvanoval, Sirin Jaber?,
Dancho Danalev?

YInstitute of Solid State Physics, Bulgarian Academy of Sciences,72 Tsarigradsko Chaussee Blvd.,
1784 Sofia, Bulgaria

2University of Chemical Technology and Metallurgy, 8 Kliment Ohridski blvd., 1756 Sofia, Bulgaria

“correspondence: victoria@issp.bas.bg

Abstract

Peptides such as the target peptide KLAKLAK, can be tailored to exhibit a greater
selectivity in regards to their toxicity against mammalian cells [1]. This specificity stems from their
ability to form an a-helix in an amphipathic environment. In addition, their specific activity depends
on the capability of their final structure to transmembrane orientation in the plasma membrane [2].
Biological membranes are responsible not only for the integrity of the cell and its
compartmentalization but also for many cellular processes, where deformations of the membrane
play an important role. In the present study electrochemical impedance spectroscopy is applied to
measure the membrane electrical capacitance and the alterations caused by the synthetic peptide
KLAKLAK-NH2. Herein, the insight of KLAKLAK-NH effects on membrane bending rigidity and
dielectric properties are provided. The data reported are relevant to future studies on how external
physical stimuli such as electric fields or temperature changes can affect the cellular membrane and
how it responds to them.

Acknowledgments: This work was supported by the National Science Fund of Bulgaria, the Ministry
of Education and Science, contract No. KP-06-N58/6/2021, "Structural and functional
investigations of liquid-crystal nanocomposites for applications in photonics, sensorics and
biomedicine"

Keywords: peptides, biological membranes, electrical capacitance, POPC, KLAKLAK-NH;

References:

[1] S. Jaber, I. lliev, Ts. Angelova, V. Nemska, I. Sulikovska, E. Naydenova, N. Georgieva, I.
Givechev, |. Grabchev, D. Danalev, Synthesis, Antitumor and Antibacterial Studies of New
Shortened Analogues of (KLAKLAK)2-NH2 and Their Conjugates Containing Unnatural Amino
Acids, Molecules 2021, 26, 898.

https://doi.org/10.3390/molecules26040898

[2] V. Vitkova, A. Stoyanova-Ivanova, S. Jaber, E. Naydenova, D. Danalev, “Bending Elasticity of

Phospholipid Bilayers Containing an Amphipathic Peptide with Low Mammalian Cytotoxicity”, C.
R. Acad. Bulg. Sci. , vol. 75, no. 10, pp. 1428-1436, Oct. 2022.
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A-O3

COMPARATIVE STUDIES OF MELITTIN-INDUCED ALTERATIONS IN
SURFACE ELECTRICAL CHARGE OF ERYTHROCYTE AND
MITOCHONDRIAL MEMBRANES

V. Doltchinkova?, O. Petkov?, M. Shkodrova®, M. Kitanova®*, A. Stoyanova-lvanova?and V.
Vitkova?

!Department of Biophysics and Radiobiology, Faculty of Biology, Sofia University “St. Kliment
Ohridski”, 8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria

2Institute of Solid State Physics, Bulgarian Academy of Sciences,72 Tsarigradsko Chaussee Blvd.,
1784 Sofia, Bulgaria

3Department of Human and Animal Physiology and “Department of Genetics, Faculty of Biology,
Sofia University “St. Kliment Ohridski”, 8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria

Abstract

The cationic natural hemolytic peptide melittin is regarded as a simplified model for
studying lipid-protein interactions. We address the surface properties of biological membranes in
the presence of melittin. At neutral pH human erythrocytes and isolated in vitro rat liver
mitochondria are negatively charged. The surface electric charge, which is calculated from the zeta
potential, is approximately equal to that which characterizes the surface of the outer membrane. The
electrokinetics of melittin-treated erythrocyte and mitochondrial membranes are analyzed in
isotonic media and at low ionic strength environment, respectively. Intact mitochondria treated with
low melittin concentrations are characterized by reduced surface electric charge. The increased
number of negatively charged groups on the outer membrane surface in the presence of melittin
(0.01+0.70 uM) alters the electrokinetic potential of erythrocytes. Fluorescence microscopy
measurements reveal changes in the morphology of erythrocytes, as well as apoptotic changes in
mitochondria under the influence of melittin. The changes in the impedance of model lipid
membranes due to melittin are quantified by electrochemical impedance spectroscopy. Higher
capacitance is reported in the presence of melittin as a consequence of the bilayer thinning and
alterations of the dielectric permittivity of melittin-treated membranes [1].

Keywords: melittin, erythrocytes, lipid membranes, impedance spectroscopy

Acknowledgments: This work was supported by the National Science Fund of Bulgaria, the
Ministry of Education and Science, contract No. KP-06-N58/6/2021, "Structural and functional
investigations of liquid-crystal nanocomposites for applications in photonics, sensorics and
biomedicine".

Reference:

[1] Doltchinkova, V.; Kitanova, M.; Nikolov, R.; Stoyanova-lvanova, A.; Petkov, O.; Dikova, Y.;
Vitkova, V. Erythrocyte Membrane Biophysical Changes Mediated by Pooled Immunoglobulin G
and Hematin: Electrokinetic and Lipid Peroxidation Studies. Membranes 2023, 13(3), 281.
https://doi.org/10.3390/membranes13030281
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A-O4

TEOPETUYHO U3CJEJABAHE HA AIPEHU MOHOIIOJIHA
Bb3BYKIAHUA

Nopnau Kamapos!, Mutko [aitmapos™?, Maptun MBanos!, AuTon AHTOHOB'

YUncmumym 3a aopenu uscneosanus u sopena enepzemuxa, Bvreapcka akademus na HayKume,
Coghus, bvaeapus

2103y ., Heoghum Puncxu”, bnacoesepao, bvicapus

AlcTpakT

B snpenara ¢usnka MOHOMOTHOTO BB30yX/IaHE Ce OTHACA MO KOJEKTHBHHUTE BHOpalMM Ha
sIpeHara IUITbTHOCT, KBIAETO pasMEpbT Ha SApPEHara TEYHOCT OCLUIMpA, T.€. KOraro sIpoTo ce
komnpecupa. KoHnenmusara 3a MOHONIOJHH BB30Y)KIaHUS € CIOKEH MpeAMET B siApeHarta (Qu3uka,
KOMTO U3UCKBA YCHhBBPIICHCTBAHU MATEMaTU4YECKU U U3UYUCIUTEIIHU METO/IH.

ExcriepiMeHTaHUTE W TEOPETHYHU U3CIEIABAHMS HAa THraHTCKH PE30HAHCH ca ce
MpeBbpHAIM B Oorar M3TOYHUK Ha UHOpMAIUS 3a KOJEKTUBHUS OTTOBOP Ha SIAPOTO KbM
¢durykTyanuuTe Ha HeroBara IUTBTHOCT. [lo-cremmanHO, W30CKaJIApHUAT THTAaHTCKH MOHOIIOJICH
pe3onanc (ISGMR) urpae BaxxHa poJisi B OIPEAEISHETO HA SIPEHOTO YpaBHEHUE HA ChCTOSHHETO.
BaxeH BbIpoC €, 4e eHeprusita Ha TO3HM PE30HAHC € TACHO CBbp3aHa C sApeHara HECBUBACMOCT.
HecBuBaemocTTa KakTo Ha sjApeHara Marepusi, Taka W Ha KpalHUTE sipa ce OIeHsBa upe3
PSKUMHUTE Ha MOHOIIOJIHA KOMIpPECHs B sApara B PAMKHTE HAa HEPENAaTUBUCTHYEH METON Ha
Xaptpu—®Dok—boromo6os (HFB) u koxepentaus monen Ha ¢aykryanus Ha mwibTHocTTa (CDFM).
B nactosimara pabora HecBuBaeMocTTa U lieHTpouHara eHeprus Ha ISGMR ce uscnensar 3a tpu
M30TOIHU BEPUTH Bb3 OCHOBA Ha (DYHKIIMOHAJIA Ha eHepruifHaTa mIbTHOCT Ha Brueckner 3a siapena
Mmarepus u ¢ nomoira Ha CDFM. To3u moaxon Moke /1a ce MPHIIOXKY 3a aHaJIM31 Ha CBOMCTBATa Ha
HEYTPOHHHUTE 3BE3/I1, KATO HECBHUBAEMOCT, CHEPTUs Ha CUMETPHsl, apaMeThp Ha HAKJIOHA U JIPYyTrU
acTpo(pU3UYHN BETUINHHU.

Kniouosu Oymu: siapeHa matepusi, HECBMBAEMOCT, (DYHKIIMOHAJ Ha EHEepruifHaTa IUIBTHOCT,
TUTaHTCKA MOHOIIOJIEH PE30HAHC, KOXEPEHTEH MOZE Ha (QIIyKTyallis Ha IITbTHOCTTA
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A-O5

EBPUCTUYHU METO/IU 3A OPABSMEPABAHE HA COJTAPHU CUCTEMHA
3A BUTA BE3 CIIEIUAJIM3UPAHU UBMEPBATEJ/IHU YPE/IU

Hukomnaii [oues?, Kasuna Anrenos?, Teopru J{o6pes®

LCV ,, Esnoau I'eopeues”, 2p. Tpvcmenux, oon. Inegen
2Cogpuiicku ynusepcumem ,,Ce. Kn. Oxpuocku “- JUYY, 2p. Codpus

3Texnuuecku ynusepcumem - @uauan-Ilnosous, 2p. Copus

AbOcTpakT

Hacrosmara cratus uma 3a nen no aHauorus Ha kHurara Ha CtuBbH XokuHr (,,Kparka
UCTOpHUS Ha BpeMeTo ), Aa Ob/ie MoJIe3Ha 3a MO-IIUPOK KPBI' OT YUTATENH 0e3 J1a U3IM0JI3Ba CI0KHU
dbopmynu i crienuanHa 1abopaTopHa U3MepBaTenHa anaparypa. Llenra Ha cratusTa € ¢ moMomra
Ha OOMKHOBEHUS €JIEKTPOMED J1a C€ HAIIPABU aHAJIU3 KOM €JIEKTPOypeIr B JOMAKMHCTBOTO MOTaT J1a
paboTAT eIMHCTBEHO Ha T€HEpHpaHaTa €HEeprusl OT COoJapHaTa CHUCTEMa M IO TO3M Ha4dMH Ja ce
U3BJIeYe MaKCHMaJIHAa MKOHOMHYECKA 10132 OT MHCTAJIMpaHaTa aBTOHOMHA CHCTEMa 3a T'eHepupaHe
Ha E€JIEKTPUYECTBO.

Ocnoenu 3nanus: Korato e mHcTanupaHa ABTOHOMHA cojlapHa XHOpHUIHA CHCTEMa 3a
J0OMB HO €JIeKTPUYECTBO TPsIOBa /1a MpUTEeKaBaMe MUHUMYM JIB€ OCHOBHU 3HAHUS:
1. Ctpykrypara Ha usrpaxaanero i; 2. CTOHHOCTTa, U3MKCaHA BbPXY XUOPUIHHUS UHBEPTOD - 3, 5
win 8 KVA He e aBTOMaTH4YHO paBHO Ha chOoTBeTHO Ha 3,5, 8 KW. KoepunueHTsT Ha peayKius Ha
croitnoctute oT kVA B kW e oxono 0,7 cropen HSKOM TEOPETHYHHU pa3IIekKAaHUs, HO TOYHATA
CTOIfHOCT OM MoOIVa Ja ce M3MepH caMo B JaOOpaTOpHHU YCIIOBHS, KOETO € HEBB3MOXKHO 3apaju
TOJISIMOTO pa3HooOpa3sue Ha OWTOBU €JIEKTPOypeld BBB BCSIKO JOMAakMHCTBO W pasjuKara B
XapaKTepUCTUKUTE Ha pa3IMYHUTE MpPOM3BOAMTENU. MHOBauusATa B Ta3W CTATUsS € €BPUCTUYHMAT
METOJ 3a Opa3MepsiBaHe Koe(UIIMEeHTa Ha PeIyKIUs U pela, o KONTO Ja U3MEPUM MOIIHOCTTa Ha
BCEKM KOHCYMarop KbM CHCTeMaTa M TO C H3IMOJ3BaHE Ha BeYe MOHTUPAHUTE CTaHAAPTHU
€JIEKTPOMEPH KbM KWINIIETO U OOMKHOBEH 4YacoBHUK. OCHOBHOTO M3MCKBaHE, 3a Ja pealu3upame
to3u anropurbM € ConapHara cucTeMa Ja 3axpaHBa €IMH OT BBTPEHIHUTE KpPbroBe Ha
eJIEKTpUYecKaTa Mpeka U TOM J1a € He3aBUCHUM OT OCTaHAJIUTE KPbIOBE.

Knrwouosu oymu: ABroHOMHA collapHa XuMOpuaHa cucteMa, KuiioBosirammep, MOIIHOCT, U3MEPBAHE,
aJIrOPUTHM
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A-O6

OIITUYHU BOPTEKC CTPYKTYPHU BbB BJJAKHA CbC CTBITAJIEH
IMPOPUJI HA KOEOUIIUNEHTA HA ITPEUYIIBAHE

Hukon Toueal, Anenus I{aKOBa-MOJmOBal*Z, Jlmana I[aKOBal, Jlro6omup KoBaues?

L dusuro-mexnonoeuuen paxynmem xvm Inosouscru ynueepcumem ,, Iaucuii Xunenoapcexu “, yn.
"llap Acen" 24, 4000-11nosous, bvrcapus

2Jlabopamopus no Henunetina u énaxnecma onmuxa xom Uncmumyma no Enekmponuxa na FAH,
oyn."Lapuepaocko woce" 72, 1784-Coghus, Bvreapus

AbOcTpakT

CuHrynspHara ONTHKA € €IHO OT Hail-aKTyaJIHUTE HaIlpPaBJICHUS B CbBPEMEHHATa HaykKa U
TeXHUKa. Ts M3cielBa TE€HEPUPAHETO M PA3NpPOCTPAHECHUETO HA JIA3€pHU BOPTEKC CTPYKTYPU B
pa3IvYHUA AMENEKTPUYHU cpeau. ONTUYHUTE BUXPU C€ OTHACAT KbM CBEDIMHHHM CHOIIOBE WU
ONITUYHU HMMITYJICH, KOUTO TPUTEKABaT CHHTYISIPHOCT B aMmIuiuTyaara uid ¢aszara. OOMKHOBEHO
TaKMBa BUXPOBH CTPYKTYpH c€ HaOIIo[aBaT M3BBbH JIa3epHHUTE pe30HaTopu. Te morar aa Obnar
TEHEPUPAHU 110 PA3JIMYHM HAYMHU, HAIPUMEP 4Ype3 KOMIIOTbPHO-CHHTEP3UPAHU XOJOTPaMHU HIIHU
ONTUYHU MACKH.

B nacrosimara pa3zpa0otka ce nscieaa oOpa3yBaHETO Ha ONITUYHHU BUXPOBU CTPYKTYpPHU BbB
BIaKHA CBHC CTBIAJECH Npodui Ha KoepHIMEHTa Ha TNpedyynBaHe. EBoironusTa Ha TakbB THII
CBCTIIMHHMW HMIIYJICK CC€ OIHCBa OT CHCTCMa OT IBC HEJIWHEHHN YacTHH III/I(bepeHIII/IaJIHI/I
AMIUIMTYTHHU YPAaBHCHHUA, XapaKTCPU3HUpAIIX X H Y KOMIIOHCHTHTC Ha BCKTOpHATA aMINIMTyaHa
¢ynknus. Cucremara ypaBHEHHS € PEIIeHa aHAJUTHYHO, KaTO B pe3ylTaT Ha TOBAa ca HAMEPEHHU
HOBM KJIACOBE TOYHM pEILIEHMs, MPEACTaBALIM OCOOCHOCTHUTE B MPOLIECUTE HAa TEHepauus M
pPasnpoCTpaHCHUC HA OINITUYHU BUXPHU B HeJIMHEHHU Cp€au C aHOMaJIHA JUCIICPCHUA, KAKBOTO MOTar
na ObaT eTHOMOJIOBUTE ONTUYHU BJIAKHA ChC CThIANIEH Npodul Ha Koe(UIMEeHTa Ha MpedylBaHe.
To3m Tin BUXPHU IMPUTCIKABAT aMITUTYACH TUIT CUHTYJIAPHOCT.

Boprekcure Hamupar peauna HpUIOKEHHUS B TOJIsIM Opoil MOJEpHHM HAydyHHM U BHCOKO
TEXHOJIOTHUHU HalpaBleHHs], KaTO HalpuMep KBaHTOBUs TpaHchep Ha MH(popMmanus, jia3epHara
MUKPOCKOITUSI C BUCOKA pa3/ieMTeIHa CIOCOOHOCT, ONTUYHUTE MUHCETH U apyru. IMeHHo ToBa Oe
NpUYMHATA ]a HACOYMM HAIlIWTE U3CIIe/IBaHuUs B Ta3u cdepa.

Knouoeu Oymu: CuHrynspHa ONTHKA, ONTHYHU BOPTEKCH, HEJIMHENWHO aMIUIMTYAHO ypaBHEHHE,
OINITUYHU BJIAKHA ChC CThIAJIEH NMPo(UI Ha Koe(UIIUEHTA Ha IpeyyIBaHe
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A-O7

AUTOMATED INFORMATION SYSTEM FOR INDIVIDUAL DOSIMETRY
CONTROL (AISIDC)

Kristiyan Grozdev?, Boris Dobrev!, Mariana Shopoval?, Tsvetan Marinov®

YUniversity of Plovdiv “Puaisii Hilendarski”, Faculty of Physics and Technology, 24 Tsar Asen str.,
4000 Plovdiv, Bulgaria

?Institute for Nuclear Research and Nuclear Energy (INRNE), blvd. Tzarigradsko Shaussee 72,
1784, Sofia, Bulgaria

3Kozloduy NPP PLC, 3321 Kozloduy, Bulgaria

Abstract

This report presents the structure and functions of the Automated Information System for
Individual Dosimetry Control (AISIDC), both Client and Reader Modules, as well as the
administration of the AISIDC system for personnel admission to controlled areas. Shown examples
are based on the controlled area of Kozloduy Nuclear Power Plant (NPP). The steps used to regulate
the duties of the personnel, related to the exploitation of AISIDC in the ORDC sector, their
responsibilities, their access permissions and all related activities when working with AISIDC are
presented. The functional capabilities of the AISIDC system allow individual dosimetric control of
the admitted personnel in the controlled area in real time. The system processes all the information
automatically, enabling the production of representative and up-to-date data on all people admitted
to the controlled area. The AISIDC is an excellent tool for operative monitoring and statistics for
the last 24 hours of individuals entering and exiting the controlled area, tracking dosimetry orders,
administering the electronic dosimeters, manually entering personnel when needed, as well as
administering the system itself.

Keywords: dosimetry, controlled area, automated information system
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A-O8

PEKUMMU HA PASITIPOCTPAHEHUE HA CBPBbX-KbCH OIITUYHU
NMITVJICH

[apmiaa Mutesal, Anenus Jlakosa-Monnosal?, Banepu Cnasuesl?, JTio6omup Kosaues!

YTabopamopus no Henuneiina u énaxnecma onmuxa xom Uncmumyma no Enexkmponuxa na FAH,
oyn."Llapuepaocko woce" 72, 1784-Coghus, bvrecapus

2usuro-mexnonocuuen gaxyimem xom Inosouscxku ynusepcumem ,, IHaucuii Xunenoapcexu “, yn.
"llap Acen" 24, 4000-11no60us, bvacapus

3Kameopa no meduyuncka uzuxa u 6uopusuxa xom Papmayeemuyen gaxynmem na Meduyuncku
yrusepcumem-I1lnosous, oyn. ,, Bacun Anpunos‘ Nel5-a, 400-Ilnoeous, bvacapus

AlcTpaKkT

PexxuMuTe Ha pasnpocTpaHeHHE Ha JIa3epPHU UMIYICH C ToJsiMa MPOXBIDKUTEIHOCT ca
nobpe m3ydeHu. OT 0coOeH MHTEpec 3a HayyHara OOUIHOCT € (POpMHUPAHETO W EBOJIIOIUATA HA
ONTUYHU COJIMTOHU. TAXHOTO MOBeieHUEe MHOTO 100pe ce onucBa oT HennHeHOTO ypaBHEeHHE Ha
[progunrep (HYII). Oxa3Ba ce, 4e CBPbX-KbCUTE COJUTOHM HMMAT IO-pa3jinyHa JUHAMMKA.
OcobeHocTuTe B TSAXHOTO Pa3lpOCTPaHEHHE Ce OMMUCBAT OT M0-00moro HenuHelHo aMIUIUTYIHO
ypaBaenue (HAY). To ce pasnmuuaBa or HVYII ¢ nonbiHuTeNeH 4il€H, YMHTO KOEQUIUEHT €
00paTHO MPONOPLUOHAJTIEH Ha HauyaJlHaTa POABIDKUTETHOCT Ha UMITYJICA.

YucneHuTe W aHANUTUYHU UW3CIEABaHMs, W3BbpIIEHH Ha Oa3zata Ha HAY, mnokassar
OTMECTBAHE Ha IMKa Ha UMITyjica BbB BpemeTo. B [1-3] ¢ moka3aHo, 4e ToBa OTMECTBaHE 3aBUCH OT
HayaJlHaTa MPOIBKUTEIIHOCT Ha UMITYJICA. AKO UMITYJICHT € C TOJsiMa HayallHa NPOABIIKUTEIHOCT,
pe3ysITaTuTe ChBIAAT C TE3H, MoaydeHu Ha 6azara Ha HYIII. ETo 3amo Hue cu moctaBuxMe 3a el
Jla u3cieBaMe PeKMMUTE Ha Pa3MpOCTpPaHEeHHE HA KbCH ONTHYHU UMMYNcH Ha Oa3zata Ha HAYV. Ille
NpeaACTaBuUM IOJYUCHUTC PE3YJITATH 3a IMOBCACHHCETO HA TaKWBa HMIIYJICH HIpPHW OTYUTAHC Ha
BIMSHUETO IMOOTJAEIHO CaMO Ha JAHMCHEepcHUsTa U caMO Ha HelIMHeHocTra Ha cpenara. Llle
pasrienaMme ChIO Taka M3ILSUIO JIMHEEH Oe3AMCIIEPCHOHEH Cilydail, a ciel ToBa U ChbBMECTHOTO
BIIMSIHUE HA JUCIIEPCUATA U HEJIMHEMHOCTTa Ha cpeara.

Knrouoeu oymu: HYIL, HAY, onTHYHN COMUTOHU, pEKUMH HA pa3poOCTpaHEHHE

Jlumepamypa:

[1] Aneliya Dakova-Mollova, Pavlina Miteva, Diana Dakova, Valeri Slavchev, Zara Kasapeteva,
Tsonyo Pavkov, Lubomir Kovachev, Broad-band optical solitons, Optik, Volume 279, (2023),
170770

[2] A. Dakova, D. Dakova, L. Kovachev, V. Slavchev, Comparison between the solutions of the
general nonlinear amplitude equation and the modified Schrodinger equation, Journal of Russian
Laser Research, (2016), 37(2), 103-111

[3] D. Dakova, A. Dakova, V. Slavchev, L. Kovachev, Solitons in non-paraxial optics, Journal of
Optoelectronics and Advanced Materials, (2016), 18(5-6), 435-439
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A-O9

STUDY OF OPTICAL VORTEX DIPOLES INTERACTIONS, USING BEAM
PHASE ANALYSYS

M. Zhekova, L. Stoyanov, A. Dreischuh
Sofia University “St. Kliment Ohridski”, Faculty of Physics, Bulgaria, Sofia, 5 James Boucher Blvd.

Abstract

Singularity laser beams are constructed using a “background” flat phase beam and a phase
dislocation (e.g m-phase linear jump/s, azimuthal phase shifts). One of the most important
singularity is called optical vortex — an azimuthal 2z-phase shift which leads to a very specific
doughnut shaped intensity profile. We call vortex dipole a set of two semi-vortices connected with a
n-phase linear jump. Studies of Gaussian beam with two optical dipole structures embedded in it,
show their ability to move (rotate or shift) around the background beam. Under different conditions
these interactions can be accelerated or decelerated. A study of such interactions using the
interference pattern of the singularity beam and the original incident beam is presented and the
analysis of the results obtained is presented.

This work is supported by Ministry of education’s National program "YOUNG
SCIENTISTS AND POST-DOCTORAL STUDENTS-2" (NPMUPD-2).

Keywords: optical vortex, optical dipole, optical singularity
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A-0O10
BASIC FEATURES OF A BIOCLIMATIC RESIDENTIAL BUILDING

Antoaneta Shoilekova, Dragomir Gospodinov

Plovdiv University "Paisiy Hilendarski"”, Faculty of Physics and Technology, Plovdiv, 24 Tsar Asen
St., Bulgaria

Abstract

The reasonable use of energy resources is one of the most pressing issues of the XXI century,
and one of the possible solutions is a significant reduction of the building's energy consumption.
The inefficient and excessive use of energy for heating and cooling homes further burdens the
environment and the financial situation of families.

In the present article, we introduce the basic characteristics that have a decisive role in the
construction of a bioclimatic residential building. Our main goal is to systematize the factors that
determine the principles of construction, as well as the improvement of already existing residential
buildings.

The article considers the importance of bioclimatic facilities, how to get the most out of the
geographic location and climatic conditions, and the advantages of a building shape. Our paper
emphasizes the most suitable distribution of the internal building volumes, the importance of the
coefficient of thermal conductivity of building materials, the coefficient of heat transfer for the
enclosing structures, and the thermal storage mass. The importance of an appropriate selection of
facade color is analyzed together with the advantages of greenery and the use of renewable
resources. The aim of the work is to contribute to greater awareness of the use of energy efficient
approaches in the construction of residential buildings on the basis of the reasonable use of
renewable resources to reduce energy consumption.

Improving the energy-saving level of the buildings and the encouragement of industrial
innovations leads to efficient environmental protection and minimizes the undesirable consequences
of unfavorable phenomena and natural disasters related to global warming.

Keywords: bioclimatic, energy saving, low energy buildings, renewable resources
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A-O11

OIIEHKA HA PAIMAIIMOHHUTE ITOJIETA UHAYHIHUPAHU OT 3AI'YBH
HA CHOIIA B IUKJIOTPOH TR-24

lanuna /1. lumutposa, Auren Hemepmxues, Jumutsp Tones, Hukonaii I'yres

Hnemumym 3a siopenu uzcnedsanus u siopena enepeemuxa, bvieapcka Akaoemusi na Hayxume, 6yn.
., Lapuepaocko woce“ Ne 72, 1784 Coghus, bvaeapus

AlcTpakT

B Muctutyta 3a siapeHu u3cienBaHus U ApeHa eHepreTuka npu boiarapckara Axkagemust Ha
Haykure (MSAUAE-BAH), npencrou m3rpaxaane Ha Haunonanen Luxnorponen Llentsp. B Hero
me Oble WHCTaNupaH LUKIOTpoH Moxaen TR-24, gumiito mapamerpu MO3BOJSABAT Ja TEHEpUpa
MIPOTOHEH CHOIl B IIMPOK MHTEpBan oT eHepruu (15-24 MeV) u Bucok mHTeH3UTET (10 0.4 MA).
OCHOBHOTO NpeJHa3HAYEHUE Ha YCKOPUTEII C TAKMBA XapaKTEPUCTUKH € Ipou3BoacTBOTO HA PET n
SPECT panuouzoronu. B Hactosmms aokiaa me Obaar MpeAcTaBeHH pe3yATaTH 3a OICHKa Ha
panuanoHHNUTE TOJIeTa, HHIYLIUPAaHU OT 3aryOuTe Ha CHOMA B IIMKIJIOTPOHA. 32 IeJITa MPOBEJOXME
cumynanuun ¢ Mounrte Kapno tpancnoptHus kon FLUKA. B mozena e BbBeneHa ompocTeHa
reOMEeTpUsl Ha LUKJIOTPOHA M M3TOYHMKA HA IMBPBUYHO M3IBYCHM 4YacTULH. [IpOTOHHMAT cHOm €
MOJZIeJIMpaH KaTo MPOM3BENECH OT M30TPOINEH TOYKOB M3TOYHUK. B TOBa u3cnenBaHe HampaBUXME
OLIEHKA Ha Pa3Mpe/ieICHUETO Ha paJuallMOHHHUTE IOJIETa, TeHEPUPAHH OT 3aryOWTe Ha CHOIA, IO
BpeMe Ha paboTa Ha UMKIOTPOHA M CleJ eQHa cecusi Ha oOmbuBaHe. Pasmnemanu ca 1Be
KoH(UTypauu Ha 3amuTHUs OyHKep. B mbpBara, crenuTe Ha OyHKepa ca M3TPafeHd H3IBUIO OT
crangapren Oeron c¢ [lopTiann LMMEHT, a mpuU BTOpara € Hu3cielnBaH e(ekTa OT 3aMsHa Ha
BBTPEIIHUTE YacTH OT CTEHHTE My C HHCKO aktuBammoHeH Oeron (HAB). HaGmromasa ce
HaMaJsiBaHe Ha MOLIHOCTTa Ha Jjo3arta. Pe3yaratute oT ToBa mpoydBaHe e ObAaT U3MOI3BaHU KaTo
ITOJIE3HU HACOKH ITPU MPOEKTUPAHETO HA paJuallMOHHATAa 3aIIMTa Ha CbOPBKEHUETO.

bnazooapnocmu: ToBa wm3cnenBaHe € M3BBPIIEHO C MOAKpernara nojakpenara Ha HarmuonamHara
I'bTHA Kapra 3a HayyHa uHppacTtpykTypa 2020-2027 ,,Hanumonanen Luknorponen LleHTsp™ u
Hanmonannara nporpama “IlocT-TOKTOpaHTH M MM y4eHU ’, pUHaHCUpaHU OT MUHHUCTEPCTBOTO
Ha 00pa30BaHUETO U HayKaTa.

Kniouosu oymu: TR-24 nuxnorpoH, Pannannonna 3amura, Monrte Kapno cumynannu, FLUKA

-15 -



Hayuonanua nayuna kongepenyus Qusura-Unocenepcmeo-Texnonozuu ¢ MexcoyHapooHo yyacmue

2-3 Hoemepu 2023 2., epao Ilnosous

A-O12

CUCTEMA 3A HEITPEKBCHATO OXJIA’KJIAHE HA TETEKTOP OT
CBPBXYUCT TEPMAHUN

Huxomnaii H. ITerpos, Xpucto IIporoxpucros, Jlumursp Tones, Hukonait I'yres

Hucmumym 3a adpenu uzcieosanus u aopena enepeemuxa, bvneapcka Akademus na Haykume, 6yn.
., Lapuepaocko woce“ Ne 72, 1784 Coghus, bvaeapus

AlcTpakT

HOJIYHpOBOZ[HI/IKOBI/ITC ACTCKTOPU Ca OCHOBHHU MHCTPYMCHTHU Ha AJpPCHATA CIICKTPOCKOIINA,
Karo JETEKTOPUTE OT CBPBXYHCT TepMaHHil ca HE3aMEHHMMH IIpU H3MEpBaHHUs C Hal-BUCOKa
pa3lenuTesHa CIIOCOOHOCT Ha rama CIeKTpu. MOHOKpUCTaln OT cBpbxuucT repmanuii (HPGe)
npeoOpa3yBa SHEprusITa Ha Tama JIbYUTE B €ICKTPUYECKH TOBApH (EJIEKTPOHU M JTYNKH) JIMHEHHO U
C TroJiiMa TOYHOCT B UIMPOK €HEpPrHeH auana3oH. 3a uenra, obase HPGe kpucranst TpsabBa na e
OXJIaIeH TOCTOSHHO JI0 MHOIrO HHCKa Temieparypa, okono -200° C. 3a oxnaxnane Ha HPGe
JETEKTOPH OOMKHOBEHO CE M3I0JI3BA TEUCH a30T, KOETO € JIOCThITHA M €BTHHA AJIITEPHATHBA HA IPYTH
BUJIOBE OXJaXIaHE. 3a MOCTOSHHO OXJIaXJIaHE C€ M3MCKBA NEPUOAMYHO IbJIHEHE Ha JI0apOBU
ChJIOBE, KOETO € TpyAOeMKa M omacHa mporenypa. Pa3paborenara cuctema 3a aBTOMAaTHYHO
I'bJIHEHE TapaHTUpa HenpekbcHaro oxyaxiaaHe Ha (HPGe) nerekrop Oe3 omeparopcka Hameca.
H3zmomsBa ce IIpHU HAYYHHU W HAYYHO-TIPUJIOXKHU H3CJICABAHUA, U3YUaBAHC Ha dApCHATa CTPYKTYpa,
paaroeKoorysi, OMONOTHs, HyKJIeapHa MEIUIIMHA, CEJICKOCTONIAaHCKH HAYKH, KAaKTO U OT Ibp)KaBHU
KOHTPOJIHH JIa0OpaTOPHH.

bnazooapnocmu: ToBa wu3cnensaHe € W3BBpLIEHO ¢ ¢uHaHcoBarta mnoakpena Ha MOH mo
Hammonannara IlstHa Kapra 3a Hayunoumscnemosarencka Wappactpykrypa ,,Harmumonanen
[Muxnorponen Llentsp* u @ona Hayunu usciensanus, gorosop No. KI1-06-H44/1, 27.11.2020.

Knrwouosu oymu: Jletextopu OT CBpBXUMCT repmaHuii, J[roapoBu chaoBe, CucreMu 3a OrjiaxkaaHe
4pe3 Te4YEH a30T
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A-P1

W3CJEJIBAHE HA MATHUTHUTE CBOMCTBA HA IIOYBEHO-
TOP®EHU CYBCTPATHU KATO UHAUKATOP 3A TAXHOTO KAYECTBO
N CbABP/KAHUE HA TEKKHN METAJIN (HAYAJITHU PE3YJITATHN)

Hanuen Unuismcku, Henn Mopnanosa, boxxypka ['eopruesa

Hayuonanen uncmumym no I'eopuszuka, I'eodeszusi u I'eoepagus, BAH, “Axao. I bonues” 01.3,
1113 Cogpus

email: danielishlyamski95@abv.bg

AOcTpaKkT

[TouBeHnuTe cyOcTpaTH M KOMIIOCTUTE CE€ HM3IOJI3BAT 3a MOAOOpsIBaHE Ha JErpagupajnTe
MOYBM WJIM OTIVIEKJIAHE HA pacTeHUs B ycjoBHs 0Oe3 moyBa. PacTeHusita mmar CBOMCTBOTO Ja
abcopOupar KakTo IMOJIE3HHU, TaKa U BPEAHU €IEMEHTH OT M0YBaTa U OT MOAXPAHBAIIMA 51 KOMIIOCT.
AKO KOMIIOCTBT ChABPKA MECTULMIN WIN IPYTd TOKCUYHU BELIECTBA, T€ MHOIO JIECHO MOTaT upe3
pacTeHusTa Ja IONaJHaT B YOBEIIKHS opraHuzbM. OT TyK ce MOpOAM HAeATa Ja U3CleaBaMe
KOMIIOCTH, B KOWUTO C€ 3aca)JaT, a cje]l TOBa IPEeca)XJaT M IOAXPaHBAT OCHOBHHU IUIOAOBE U
3eJeH4Yyy. B HacTosAmoOTO M3cienBaHE ca aHAJIW3MpPAHU MAarHUTHUTE XapakTepucTuku Ha 10
pa3IUYHM BUJA KOMIIOCTH, KAKTO M XMMUYHMS UM ChCTaB. MarHUTHUTE CTOIMCTBA ca U3CIIe/IBaHH, 32
Jla ce OLEHM CTEleHTa Ha 3ambpcsiBaHe Ha Kommoctute. IloThpcuiam cMme BpPB3KM MEXKIY
MAarHUTHUTE MapaMeTpyd M KOHLEHTpalusATa Ha Texku enemeHtu karo Fe, Co, Ni, Mn u np.
OcHoBHara 1€l Ha U3CJEIBAHETO € TECTBAHETO Ha MPHJIOKUMOCTTa HAa MarHUTHUTE CBOMCTBA Ha
MOYBEHO-TOp(EHN CyOCTpaTh 3a MHIUPEKTHA OLIEHKAa Ha TAXHOTO KaueCTBO U ChIbpXKAHHUE Ha
MOTEHLIMAJIHO OMACHHU 32 YOBEUIKOTO 3/IpaBe XUMUYECKHU €JIEMEHTH.

Kniouoeu oymu: nouBeHu cyoCcTpaTu, KOMIIOCT, MAHUTHU CBOMCTBA, TEXKKU €IEMEHTH
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A-P2

HNAJIEOKJIUMATUYHA 3HAYUMMOCT HA MATHUTHUTE CBOVCTBA
HA JIBOCOBO-TIOYBEHUTE CEAUMEHTHA OT TPODPUJI
» KAOJIMHOBO*

Huana Mopnanosa, Januen Mnuisimcku, boxxypka ['eopruesa-Muuisimcka

Hayuonanen uncmumym no I'eopuszuka, I'eodeszusi u I'eoepagus, BAH, “Axao. I bonues” 01.3,
1113 Cogpus

email: danielishlyamski95@abv.bg

AOcTpaKkT

JIbOCOBO-TIOUBEHUTE CEIMMEHTHHM pa3pe3d ca HOCUTEIM Ha I[eHHa HHQpopMamus 3a
M3MEHEHUATA Ha KJIMMara Ipe3 KBarepHepa. ['eonoxkara uctopus Ha 3emsTa npe3 nocieaure 2.6
MIIH.I. C€ XapakKTepusupa C IMICpuoguvHa CMAHA Ha CTYACHU TIJMalkaJIHKU CIO0OXHM W TOININ
UHTEpranuani. MarHUTHUTE CBOWCTBA Ha JIbOCOBUTE XOPH3OHTH M MAJICONIOYBHUTE OTpa3siBar
BapHalMUTC B KOJIMYCCTBOTO HAa OKHMCHUTC HaA XKCJISA30TO, USMCHCHUATA B padMEpa Ha 4YaCTHULUUTC U
MHUHepajorusaTa. M3cneaBanusr mnpodun e onpoOBaH B Kapuepara 3a J0OWMB Ha KaoJUH TIPH C.
Hoiipanin (KaonmmuoBo). O6mara nebenwHa Ha paspe3a € 24M; oOxBamia XOJOIEHCKara IMO4YBa,
penyBamy ce 7 JbOCOBH XOPH30HTAa M 6 maneonouBu. [IpoBenenu ca mabopaTropHU aHAIM3H 32
YCTAaHOBABAHC HA BHJAa HA MArHUTHUTC HOCHUTCIIU, TAXHATA KOHLCHTpaAaUWAa W pasMCpU Ha 3bpHATa.
PazmarauTBaHeTo Ha HM30TEPMHUYHA HAMArHUTEHOCT MOKa3Ba, Y€ OCBEH MArHEeTHUT, 3HAYUTEJICH
IMPUHOC MMAa U XEMATHUT C pa3jivdHa KOCPLUTUBHOCT. Haﬁ-MJ’IaIIHTe TpHU JIbOCAa W ITAJICOINNOYBUTC
MEXKAY TSIX CE XapaKTepH3HpaT C IM0-BUCOKAa KOEPLUUTHBHOCT Ha XEMaTuTa B CPaBHEHHE C IIO-
cTapute XOpu30HTU. CHIVIACHO PE3YATATHTE OT CIEKTPOCKOIICKUTE aHAJIM3H B MO-CTapaTa 4acT OT
paspe3a KOIMYeCTBOTO Ha XeMaruTa € Mo-rojiiMo. B ¢hIloTo BpeMe CTOWHOCTUTE Ha OTHOILLIEHUETO
Ha KOJUYCCTBOTO XEMATUT CIIPAMO O6HIOTO KOJIMYECTBO XEMAaTUT IIJIFOC TbOTHUT OCTaBa OTHOCHUTEIHO
MOCTOSIHHO B Jbl0ounHa. ToBa couM, ye € HalWle YBEIMYaBaIllo C€ ChIbpKAHME Ha
CyneprnapaMarHuTCH XEMaruT B IO-CTApPUTC XOPU3OHTH. I[aHHI/ITe OT I'€COXMMHUYHHUTEC aHaAJIM3U Ha
n30paHu MPoOH CHINO MMOKA3BaT MO-BUCOKA CTETEH Ha U3BETPSIHE B O-CTApUTE XOPU30HTH, OLIEHEHA
no nHaekca Ha n3BerpsaHe CIA. CienoBarenHo, MaJCOKIMMAThT IPE3 MO-CTAPUTE MHTEPITIALHATHH
ernoxu (M30TOMHO — KUcIopoaHu craauu MIS 9 — 17) ce e xapakTepusupai cbC ChIIECTBEHO IO-
BHUCOKHU TE€MIIEpaTypa U BaJeKHu, BOJEIIN /10 IEIOT€HHOTO (hopMUpaHe Ha QUH cyneprapaMarHuTeH
XEMaTur.

Nzcnenpanusta ca nmposeacHu 1Mo mpoekT NeKP-06-H34/2 na ®HU.

Knrouosu oymu: naneomnousa, 1b0COBO-TIOUBEHUTE CEIMMEHTH, MAHUTHU CBOWCTBA
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A-P3
NEW OPTICAL METHOD IN LASER PHOTOTHERAPY

Alexander Gisbrecht, Luchezar Avramov

Institute of Electronics, Bulgarian Academy of Sciences, Sofia, Bulgaria

Abstract

In this study we investigate the kinetics of oxygen tension (pO.) in skin tissue under the
influence of the transcutaneous laser irradiation. The results of in vivo experimental measurements
of pO2 by a method of transcutaneous oxygen monitoring (TcOM) are presented. The results show
that under laser irradiation the value of tissue oxygenation increases and after approximately 10
minutes of exposure exceeds its initial level up to 1.6 times. The observed increase in pO2 indicates
the process of photodissociation of oxyhemoglobin (HbO>) in skin blood vessels, which results in
local Oz increase in the tissue. Such laser-induced enrichment of tissue oxygenation can be used in
phototherapy of pathologies, where the elimination of local tissue hypoxia is critical.
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A-P4

PROJECT-BASED LEARNING FOR BACHELOR PROGRAM ECO-
ENERGY TECHNOLOGIES, IN THE DISCIPLINE ,,GEODESY,
CARTOGRAPHY, GPS SYSTEMS*

Stoyan Nikolov, Damyan Anaudov, Anton Yakimov, Vasil Chipilov, Hasan Osman, David Ivanov,
Valentin Valev, Elizabeth lvanova, Ginka Exner

Faculty of Physics and Technology, Plovdiv University Paisii Hilendarski, Tsar Asen str. 24, 4000-
Plovdiv, Bulgaria

Abstract

Modern education requires innovative approaches to achieve competences. Project-based
learning, where the students are involved in real-life resembling activities is one such approach.
Here, the students are learning by doing. They are in the focus, whereas the teacher plays a
consultative role.

,Geodesy, Cartography, GPS systems* course deals with learning techniques to image the
Earth’s surface, gaining knowledge on the difficulties to map the globe onto the flat surface of the
maps and how to use the modern GPS systems to derive information on the surface coordinates and
etc.

In the academic year 2022-2023, several students with their mentor, who is a doctoral
student, devoted some of their study time on a project, revealing the essence of the method of
horizontals (MH) in making geographical maps, which turned out to be quite difficult to be
perceived. The project goal was to tackle the reverse problem of creating 3D model of a land, based
on a MH map (2D representation). Based on the eco-energy profile of the student, Chaira Power
Plant area map was chosen.

The student activities consisted of: finding the MH map; choosing appropriate materials to
execute the project; plan the workflow. Such work cultivates personal and social responsibility,
tolerance, and a spirit of cooperation, fostering a cohesive working group. Beyond social and
intellectual growth, practical skills blossomed. In addition, the students understood the working
principles of Pumped Storage Hydropower Plants (PSHP) and their advantages in comparison with
the other sources of energy.

Keywords: project-based learning, physics and technology education
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A-P5

GELATIN-BASED MATERIALS WITH POTENTIALAS COMPUTED
TOMOGRAPHY PHANTOMS

V. Georgieva!, G. Exner!, N. Traikova?
'Faculty of Physics and Technology, Plovdiv University Paisii Hinedarski, Plovdiv, Bulgaria
2UMBAL,,St. Georgi“, Plovdiv, Bulgaria

Abstract

Medical imaging is a basic and elegant tool, which is immutable in the medical diagnostics
now-a-days. In the last decades, the new imaging modalities evolve rapidly and new safety
regulations and imaging strategies appear. As a standard, imaging phantoms, which are
commercially available, are used to perform technical check of equipment safety. From other side,
information on the sensitivity of the methods to detect different diseases is demanded [1,2]. Hence,
a development of appropriate phantoms, from materials mimicking human tissues, appears to be
very promising and harmless way to investigate the limits of the medical imaging modes.

In the present study, gelatine based materials, suitable for medical phantoms in computed
tomography are presented. The main gels (matrices) consisted of different proportions of distilled
water and glycerol. In such gels, three different fillers were added (glass microbubble, zeolite, and
sodium bicarbonate) in two different concentrations (0.02 g/ml and 0.04 g/ml). This way, different
imaging contrast, in terms of Hounsfield’s units (HU) might be achieved, together with an
appropriate materials consistence, texture and stability. The Somatom Definition AS64 (Siemens,
Germany) apparatus was used for the experiments. The tube current was fixed at 30 mAs and the
voltage was varied from 70 up to 120 kVp. Since “care dose” mode, were the X-ray parameters
were automatically chosen, is often used in the real medical practice, additions experiments in this
more were also performed.

Keywords: medical phantoms, computed tomography, gelatine-based materials

Literature:

[1] X. G. Xu, K. F. Eckerman (Eds) (2009) Handbook of Anatomical Models for Radiation
Dosimetry, Taylor and Francis group, ISBN 9781420059793

[2] X. G. Xu (2014) An exponential growth of computational phantom research in radiation
protection, imaging, and radiotherapy: a review of the fifty-year history. Phys. Med. Biol., 59(18),
R233-R302. doi:10.1088/0031-9155/59/18/r233
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A-P6

YUCJIOB AJITOPUTHBM 3A HAMUPAHE HA KOPEHUTE HA
HEJIMHEHHU YPABHEHHMSA B KOMILIEKCHATA PABHUHA

Epnem Xaiiperun baw, MBan Kpscres lIBanoB

IInosouscku ynueepcumem ,, Ilaucuii Xunenoapcku*, yn. Llap Acen Ne24, ep. Ilnosous, bvreapus

AbOcTpakT

Hpezmara cC e(i)eKTI/IBeH YHUCJIOB aJilfTOPUTHM 3a pCIIaBaHEC HaA HEJIUHEHHO TPaHCUCHACHTHO
YpaBHCHHUC B 3aTBOPCHA KOMIIJICKCHA obmact Ype3 CBCKAAHCTO MY 10 IMOJIMHOM CBHC CHIIUTC KOPCHHU,
OTUYUTAMUKKU KAKTO 6pO$I Ha KOPCHUTC, TaKa U TAXHATa KPATHOCT. HYHI/ITC Ha TIO0JIYYCHHS ITOJIHMHOM CC
npecMATaT 4pe3 UTCPALIMOHCH MCTO/ C Ky6I/I‘-IHa CTCIICH Ha CXOAUMOCT. HpeIIJIO)KeHI/IﬂT AJIrOpuTHM
€ TCCTBAaH 3a pPCIIaBaHC Ha pPCaJIHHU HEeJIMHEUHU YpaBHCHHA B OIPCACIICH YHUCIIOB HWHTCPBAJ,
KOMIIJICKCHU TPAHCUCACHTHH YPABHCHHUA B 3aTBOPCHA 00J1aCT OT KOMILJIEKCHATa PaBHHHA, KaKTO W 3a
HaMHUPaHCTO Ha COOCTBEHHUTE CTOMHOCTHU (B’LJ’IHOBOI[HI/ITG N HM3THYAIIUTC MO,I[I/I) Ha MHOTI'OCJIIOCH
IIaHapCH aHU30TPOIICH BBJIHOBOA C KOMIIJICKCHHU IMOKAa3aTCJ/IM Ha MPCUYyIIBAHC.

Kniouosu oymu: anisotropic multilayer waveguide, eigenmode analysis of optical waveguides,
numerical methods, nonlinear equation solver, local convergence, simultaneous methods
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t Cexyua B «Huxcenepcmeo, KOMyHUKayuu u e1eKmMpoHUKQ) 3

Section B «Engineering, Communications and Electronics»

B-O1

DYNAMIC STUDY AND STRUCTURAL OPTIMIZATION OF THE
CONNECTING ROD FROM ATHERMAL COMBUSTION ENGINE

lonut Geonea !, Cristian Copilusi !, Laurentiu Racila !, Daniela Antonova Shehova 2, Slavi Yasenov
Lyubomirov 2, Emil Georgiev Velev?

!Department of Applied Mechanics and Civil Buildings, University of Craiova, Romania

2University of Plovdiv “Paisii Hilendarski”, Plovdiv, Bulgaria

Abstract

In this paper, we present research on the structural optimization of a rod in a 1-cylinder in-
line thermal engine structure. To perform this optimization, we will use the finite element analysis
program, ANSY'S. We will parametrically model the connecting rod using ANSYS Design Modeler.
Some geometrical dimensions, such as the radii of the connection, and the relief channels, we will
consider as structural optimization parameters. The objective function of this optimization is to
reduce stress concentrators, with the aim of increasing fatigue strength, but also to reduce
connecting rod mass. We will present the results obtained, in the form of 3D graphs. We will present
the optimal solution for the geometrical shape of the connecting rod. The study demonstrates the
effectiveness of structural optimization programs to achieve optimal part design shapes effect.

Keywords: Structural Optimization, Engine Dynamic model, Multibody Simulation
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B-02

STUDY ON ASSISTING PEOPLE WITH LOCOMOTOR DISABILITIES TO
CLIMB STAIRS WITH THE HELP OF AN EXOSKELETON

Racila Laurentiu®, lonut Geonea?!, Cristian Copilusi®, Daniela Antonova Shehova?, Slavi Yasenov
Lyubomirov?, Emil Georgiev Velev?

!Department of Applied Mechanics and Civil Buildings, University of Craiova, Romania

2University of Plovdiv “Paisii Hilendarski”, Plovdiv, Bulgaria

Abstract

In this paper we aim to address the topic of assisting the locomotion of a person with
locomotor disabilities when climbing stairs. This assistance will be achieved with the help of a
robotic system such as an exoskeleton. The designed exoskeleton must provide the step length
corresponding to the distance between two steps, as well as the lifting height of the leg sufficient to
step on the next step. For this purpose, an exoskeleton robotic system design solution is proposed.
Based on this constructive solution, a virtual prototype of the robotic system will be realized,
followed by a dynamic simulation, using software for dynamic analysis of multibody systems,
namely ADAMS. The simulation results allow us to validate the design solution, on this conclusion
we will proceed to the next stage of the research, namely the execution of an experimental
prototype.

Keywords: Dynamic analysis, Exoskeleton, Stairs, Motion assistance
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B-03
VISUAL INSPECTION OF DETAILS IN THE AUTOMOTIVE INDUSTRY

Miroslav Yugov, Velko Rupetsov

University of Plovdiv “Paisii Hilendarski”, Faculty of Physics and Technology, Plovdiv, Bulgaria

Abstract

Every company strives for efficient and high-quality production, therefore systems for visual
control and process monitoring have been implemented in all industries. The continuous growth of
automated production and the tendency to reduce human capital in the manufacturing industries,
necessitates the development of highly intelligent software solutions for machine vision and product
quality in the process of creation and processing. Leading companies such as: COGNEX,
KEYENCE, OMRON, SICK, IFM, BALLUFF and many others are in a constant race to develop
products and software systems for automated machine vision. The current development looks at
automated inspections in automotive manufacturing. A composition of a station for the
implementation of an automatic check for the correct assembly of an electro-switching element
(rubber) is proposed. A test process has been created and will be presented to the client.

Keywords: Machine vision, industrial automation, automated visual inspection
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B-0O4

PETUCTPALIMS HA BBP3OJIENCTBAILM CJIYUYAWHA TEPMOSIAPEHH
MPOLECH. PA3PABOTKA HA MOHUTOPUHIOBO OBOPY/IBAHE

Mapxko {o#ikoB

IInosouscku ynusepcumem ,, [laucuii Xunenoapcku”’, @Quzuko-mexnonocuver ¢paxyimem, yi. ,, Llap
Acen* 24, Ilnosous, bvieapus

AOcTpakT

B noxnana ce mpencraBeHu pe3yaTaTH MOJTYyYeHH OT aBTopa 3a nmocienna 2022/2023 yyebna
roguHa. OCHOBHO BHMMaHUeE Oellle OTAEJICHO Ha perucTpauus Ha popMupaHe Ha ramMa, peHTI€HOBO
CBETKAaBUYHO M3JTbYBAHE OT TEPMOSAPEHUS MIPOU3XOJ OT €IUH U ChIIMsI 00eKT. BbB TO3M KOHTEKCT
CE OTJIEJIEHN XapaKkTepHU BpeMeHa At u 6poii Ha majanm Ha 1 cm?Ha JIETEKTOpPHA 30Ha KBAHTH —
N. A umeHo At =~ 10™°s, N =~ 100. B ocHOBa Ha TOBa C€ H3CJIEIBAHH BB3MOKHOCTH OT
M3II0JI3BaHE Ha HOBU JIeTEKTOpH — Kpuctaiau Ha CsPbBr3. BaxHo 4ye n1bykuHa Ha cBOOOEH poder
d=ptE ~ 8-10"%cm?V"1-5800V/cm ~ 4.64cm u moxe na goctura 10 cm 3a cMeTKa Ha
pasymuo yBenuuenue Ha E. IIpu ToBa ce mokpuBar eHepruute Ha crektpure 10 1 MeB ¢ Tounoct
10 5 % (umm 5-10 KeB). IlonyyeHn xapakTepHH TOKOBU aMIUIMTYAM M 4YECTOTa Ha BIIHM3AIIU
UMIIYJICH Npean TAXHOTO ycuiiBaHe. OCHOBHA (hu3nyecka HHPOpMaLUs ce ChAbpKa B Npoduiia Ha
OTIEJIEH HUMIYJC, HMall] TrayCHaHoB MNpo¢ui, Heropara JAMCIEpPCHs M aMIUIMTYAa. 3aToBa
IpeJcTaBeHa OT MeH (u3uuecka mMozen Ha aerekropa oT CsPbBr3 u npyru nmepoBckuau chabpika
BB3MOXHOCT 3a IPEIBAPUTEIIHO MOJEIMPAHE HA H3JIM3ALM OT TAX CUTHAIM OT IEHEepaTrop Ha
curHaiiu B raycoBa ¢opma. Ille otGenexa, ye crmope] BHUCOKMTE €HEPrMUM Ha KBaHTHTE,
OTHOIIIEHHWETO CUTHAJIa JI0 IlIlyMa B BaKHUTE 3a HAC MPOLIECH JOCTUIa 3HadeHus 4-6. Bcuuko ToBa
M03BOJIsIBA Ja C€ MPOEKTHpPA U CriIo0sBa eIeKTpOHHATa yacT Ha MakeTa B cpeaara Ha LabVIEW. B
OTJIMYME OT CTAaHJAPTHU METOIM Ha CIIEKTPOCKOIIUYHY M3CIIEIBAHUS HAIUS ypel 1€ (pyHKIIMOHUpa
B MHOT'OKAaHaJI€H MOHUTOPHHIOB PEXHUM B ChUETaHHUE C ONTHYECKU CHEKTporpad. YCTaHOBEHO ue
Mopajy JBJITO0 3aTUXBaHE HA M3XOMMIl CHUTHalI HEoOXOIuMO Ja ce€ YBelIMdaBa ITHKOBOTO
HampexxeHue npex ycuiaTtens. Ha kpas, B pesyntar Ha pabora Ha mmHata MCA ce Oposr
UMITYJICUTE C pa3jinyHa AucIiepcHs U BucounHa. M kak pe3ynrar ce mNpou3BexJa CIEKThp Ha rama
JbYM. 3a CMETKa Ha M3MON3BaHE Ha KPUCTAIU - XaluaHu mnepoBckuau (Hampumep CsPbBr3)
JUCIepcus Ha OCHOBHUTE TOKOBU MMITYJICH € MaJlka 33 CMETKa Ha IMPHUCHCTBHUE B TSAX HA TEXKKU
eneMeHTU. ToBa 3Hauu ye pUHAJIEH CUTHAN ChJIbpXKa MaJIKa JUCIIEPCUS U € TOUYEH.

Kniouosu Oymu: y-crieKTpH, XaduJHU NEPOBCKUIHHU JETEKTOPH, MHOTOKaHAJEeH CIeKTporpad,
MOHHUTOPHHIOBH CUCTEMU 32 Obp3U CIIy4allHU TEPMOSIPEHU TPOLIECH
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B-O5

HIGH PERFORMANCE PROCESSING OF LATH DETAILS WITHA
ROTARY TOOL, WHEN THE WORKPIECE AND THE TOOL HAVE
INTERSECTING AXES AT A90° ANGLE

Mupocnas AnexcueB, Emun Bees

11V ,, laucuii Xunenoapcxu“, yu. ,,Lap Acen* 24, I[lnosous, bvieapus

AbOcTpakT

Pa3zpaboreH € BHCOKONPOW3BOMUTENIEH METONI 3a O0pabOoTBaHE HAa CTPYrOBU JETAWIH C
BBPTSAI] C€ WHCTPYMEHT, KOraTo 3aroTOBKara M MHCTPYMEHTHT Ca C MPECUYAIIH CE OCH TOJ BI'BI
paBeH Ha 90°. MeTona e mpunokuM Ha MynTu-¢yHkuuoHanuu ¢ LITY. OcHoBHO mpenuMcTBO Ha
METO/a € BUCOKaTa MPOU3BOAUTENHOCT. OCHOBEH HENOCTAaThK € Y€ Ce MOoJy4yaBa MOBHPXHUHA C
rojisiMa rparaBoCT U € HeoOXoAuma 4yucToBa 00paboTKa. 3aToBa METo[a € MPUIIOKHM 3a Tpyou
00paboTKH, IPH KOUTO € HEOOXOIMMO MPEeMaxBaHETO HA TOJIEMU MpUOaBKM Mmarepual. Metona e
MHOTO JI00Bp 32 00pabOoTBaHE Ha IIACTMACH, ThH KaTo Ce MOJIydaBa dyrenia ce CTpyxkKa.

Kniouoeu oymu: BUCOKOIIPOU3BOIUTENICH METO/, IIPECUYAIIH CE OCH, BbPTSI €€ HHCTPYMEHT
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B-O6

ONTHMU3IHPAHE IPOEKTUPAHETO HA HIITPULIPOPMA 3A
JAETANJIN “KAITAK JOJIEH” U “KAITAK 'OPEH” YPE3 U3I1OJI3BAHE
HA KOMITIOTBbPHA CUMYJIALIUA

Mupocnas Anekcues, AuToH banies

11V ,, laucuii Xunenoapcxu“, yu. ,,Lap Acen* 24, I[lnosous, bvieapus

AbOcTpakT

[Tpon3BOACTBOTO HA TIACTMACOBH JICTAMIIN € HAMEPUIIO IIUPOKO MPHIIOKESHUE 3alI0TO JTHEC
BCHYKO MOXKE JIa C€ MPOU3BE/IE KATO MPOAYKT C Pa3IMYHA CIOKHOCT U TOJIsIMa NAJIUTPa OT I[BETOBE
OT IJIACTMACH C Pa3IMueH XMMUYCH ChCTaB. [loMMEpHUTE MPOMYKTH UMAT IHUPOKA MPHIOKHUMOCT
OnmarojapeHre Ha TEXHUTE MEXaHWYHUW, (PM3UYHM W XMMHYHU CBOWCTBA B HAIIETO E€XKCTHEBUE.
[TporechT Ha PopMOOOpa3yBaHe NPHU IIIACTMACUTE CE XapaKTEPU3Hpa ¢ BUCOKA MMPOU3BOIUTEIHOCT,
HUBO HAa aBTOMAaTH3aIus, TOYHOCT HA pa3MepuTe, ¢PEKTUBHOCT U JOOpPH EKCIUIOATAIlMHOHHU
CBOMCTBA. BB3MOXKHO € M3M0JI3BaHETO Ha MIMPOKA T'aMa OT TOJIMMEPHHA MaTepHajii B 3aBUCHMOCT OT
M3HCKBaHUATAa KbM u3nenuero CUMYIAIMOHHHWTE aHAIM3HM YJICCHSBAT Ha JHM3aiiHA Ha IIIPUIL
dbopmuTe, KOETO BOJIM IO CIIECTsBa Bpeme, (PMHAHCOB PECYpPC U CBbP3aHU I'PEHIKU C €BCHTYaTHH
nedexTy BbB popmara Ha JeTaiimTe.

Knrouosu oymu: Ontumuzanus, CuMysalus, aHaau3, IMIpUIpopMu
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B-O7

RISK ASSESSMENT AND RESILIENCE: BAYESIAN NETWORKS IN
DRONE CYBERSECURITY

Anton Puliyski, VIadimir Serbezov

Technical University of Sofia, Department Aeronautics, Sofia 1000, 8 "KI. Ohridski" Blvd.

Abstract

The unmanned aircraft systems, or drones can be vulnerable to hacking, which can
compromise the integrity and confidentiality of the data they collect and transmit. Hackers can also
take control of the drone's navigation and other functions, which can lead to accidents or
unauthorized use of the drone.

To protect against these types of attacks, it's important for drone manufacturers and
operators to implement strong cybersecurity measures, such as secure communication protocols,
data encryption, and regular software updates. Additionally, regulatory bodies are working on
guidelines and regulations for drone operators to ensure the safety and security of these systems.

In an era where drones are integral to critical operations, the application of Bayesian
networks plays a pivotal role in assessing the risk of cyber threats. Bayesian networks offer a
systematic approach to modeling the complex interplay of variables that contribute to the security
of drone systems. By employing Bayesian networks, we can quantitatively analyze the likelihood
and impact of potential cyberattacks, enabling informed decisions for enhancing drone
cybersecurity measures.

This article explores the synergy between Bayesian network analysis and drone
cybersecurity to ensure the resilience of these assets in the face of evolving threats. A simple
Bayesian network, representing the drone cyber security measures and vulnerabilities is developed
and some characteristic scenarios are simulated with it. The results show the resultant security level
of the system. Conclusions about the adequacy of the model and the need for further studies and
development of the used Bayesian network are made.

Keywords: drones, uas, cybersecurity, bayesian networks, risk model
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B-O8

MN3CJIEJABAHE HA TPOHECHUTE ITPU HITTPUILIBAHE HA PA3JINYHU
BUTIOBE MATEPUAJI YPE3 U3IIOJI3BAHE HA KOMITIOTBPHA
CUMVYJIALIUA

Emuin 'eoprues Benes

11V "aucuii Xunenoapcku”, yn. "Llap Acen” 24, Ilnosous, bvieapus

AOcTpaKT

[Ipe3 mocieqHuTe NEeCETHIIETHs TOJMMEPUTE HABJISI30Xa IMUPOKO BBB BCUYKH Chepu Ha
xuBoTa. [Ipenmnocraska 3a ToBa € Bb3MOKHOCTTA Ja C€ U3padOTBaT PA3IMYHU 1O BUJ, CIIOKHOCT U
uBAT neraiau. ToBa ce OCBINECTBA B MIPHUII(YOPMH, KOUTO MOrar Ja ObJaar €IHOTHE3I0BH HIIN
MHOTOTHE3/TOBH B 3aBUCHUMOCT OT MPOM3BOJCTBEHATa nporpama. C MmocTosiHHATa MosiBaTa Ha HOBU
iacTMacu M Ha MOAU(UKALMUK OT JOCETAlllHUTE, Mpel KOHCTPYKTOPHUTE Ha IINpHUIPOpPMH ce
MOSIBSIBA BCE HOBM M HOBM TMpeAW3BHKATeNCcTBa. EqHa OT TAX € KakBa € BB3MOXKHOCTTa Jia
MIPOM3BEKIAT ACTAUIN OT pa3jiilyueH BHUJ IUIacTMaca C €IMH M ChIIU UHCTPYMEHTHU. To3u mpobdiem
0e3 M3MOI3BaHE Ha TPOTpaMHU 3a CHUMYJIAIMS Ha MPOIECCHTE Ha MINPUIBAHE € MPAKTHYCCKH
HEBB3MOXKEH.
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B-P1

W3IOJI3BAHE HA 3D MOAEJIMPAHE 3A TEMOHCTPALIMST HA
YCTPOUCTBOTO U PABOTHUTE NPUHIUIIN HA IBUTATEJI C
BBTPEIIHO I'OPEHE U CBbE/IUHUTEJI

Amnaronuii [Tapymes?, Pymen [Monor?, CiaBu .HI-O6OMI/IpOB1, Januena [lIexoBal, Cranucnas
Acenost, Xpucrto Kanescku®

YThosouscku ynusepcumem ,, Iaucuti Xunenoapcku , ®@usuxo-mexnonoeuuen gaxynmen,
Kameopa ,, Enekmpoenepeemuxa u komynuxayuu *, ep. Ilnosous, yu. ,,Llap Acen* 24, 4000
Inosous, bvreapus

2[Thosouscku ynusepcumem ,, Ilaucuti Xunenoapcku , @usuxo-mexnonoeuuen gaxynmen,
Kameopa ,, Enekmponuka, KomyHukayuu u ungopmayuonnu mexnonozuu *, ep. Ilosous, yu. ,, Lap
Acen** 24, 4000 Ilnosous, bvaeapus

3[Tnoeouecku ynusepcumem ,, ITaucuii Xunendapcku *, @usuxo-mexuonouuen gaxyimen,
Kameopa ,, Mawunocmpoene u mpancnopm*, ep. Ilnosous, yu. ,,Llap Acen* 24, 4000 Ilnosous,
bvneapus

AOcTpaKkT

CBbBpPEMCHHUTE aJMTHBHH TEXHOJOTHM, W3BECTHU omle Karo 3D medar wim aguTHBHO
MIPOM3BOCTBO, Ca C IPHUJIOKEHHUS B pa3HOOOpa3HU OOJIACTH HA YOBEIIKara JAeHHOCT. Te3u meromu
Ce OTIIMYaBaT C TOYHOCT M HMKOHOMHYHOCT B CpPaBHCHHE C TPAJUIMOHHHUTE METOIM 32
HpOH?;BOI[CTBO Ha 4aCTu, KOMIIOHCHTH U CIICMCHTH. TC3I/I TCXHOJIOTHUHU CC XapaKTepmeaT C. HUCKH
MIPOM3BOACTBEHH pPa3XxOld, BB3MOXKHOCT 3a Ch3JlaBaHE Ha CIOKHU W HHOBAaTUBHU MOJICIIH,
I'BBKAaBOCT B W3MOJ3BAaHUTE MarepHalid W H3KIIOYATETHO Obp3a TPOM3BOJICTBEHA CKOPOCT.
TexHONMOTHUHUAT HApPEeAbK B Ta3U 00JaCT CHIO Taka OTBAps BpaTH 3a U3IMOJI3BAHE HA aTUTHBHUTE
TEXHOJIOTHUH B aKAICMUYHUA N Hayqu CGKTOp. B Ta3n Bmea AKIICHTAa B Hyﬁ]’II/IKaHI/If{Ta CC ImocTraBiAa
BBPXY Ch3/I1aBaHETO HA TPUHU3MEPEH MOEN 3a pPa30UpaHETO OT CTPaHa Ha CTYJACHTUTE HA OCHOBHUTE
q)YHKHI/IOHaJ'IHI/I BB3MOKHOCTHU HA ABUTATCIUTE C B’preIHHO ropeHe 1 Cb€AUHUTCIIHATA CUCTEMA B
CbBpEMEHHUTE aBToMOOMNHU. Te3m Mojenu wmorar Ja ce  HM3MOJI3BaT 3a Ch3/JAaBaHE Ha
o0pa30BaTeIHU U HayYHU MHCTPYMEHTH, KOMTO YJIECHSBAaT OOy4E€HHUETO U pa3lliupsBar oOXBara Ha
HAy4YHHUTE U3CIIEBAHUS B Ta3W O0JIACT, TONPUHACSIIKY 3a TOJOOpsIBaHE Ha KAYECTBOTO HA HAy4YHATa
1 0OpasoBareiHa JIeUHOCT.

Kniouoeu Oymu: aputuBHU TexHosoruu, 3D mnedar, TpuM3MepeH MOJEI, ChEAMHUTENIHA CUCTEMa
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B-P2
3D IPUHTUPAHE B ABTOMOBUJIHATA UHAYCTPUSA

Xpucro Kanesckn® , Cranucnas Acenos?, Auarommii ITapymes?, Cnasu Jlro6omupos?, Jlanuena
[1lexoBa?

YThosouscku ynusepcumem ,, Ilaucuti Xunenoapcku , ®@usuxo-mexnonoeuuen gaxynmen,
Kameopa ,, Mawunocmpoene u mparncnopm*, ep. Ilnosous, yu. ,,Lap Acen* 24, 4000 Ilnosdus,
bvneapus

2[Tnoeouecku ynusepcumem ,, Iaucuti Xunenoapcxu , ®@uzuxo-mexnono2uuen gaxyimen,
Kameopa ,, Enekmpoenepeemuka u komynuxayuu “, ep. Ilnosous, yn. ,, Llap Acen* 24, 4000
1Inosous, bvicapus

AOcTpaKkT

Crarusta npeacrass peanuzanusata Ha 3D mpuHTHpaHETO B aBTOMOOWIIHATa MHIYCTPHSL.
Croopen nokinaja Ha u3cienoBarenickara kommnanus SmartTech Publishing 3a aBromoOumHUS cexTop,
3D meuarhT BCE MO-4ECTO C€ M3IO0JI3Ba 32 MPOU3BOICTBO HA aBTOMOOWIIHU YacTH. AHAIU3aTOPUTE
nporHosupar, ue g0 2029 roauHa ma3zapbT Ha OTIEYAaTaHUW YacTHU 1€ TeHepupa 1o U Hax 9
MUIMapAa IIaTCKU Jojapa. ABTOpUTE HA CTaTUsTa MPEICTaBAT Mpolieca Ha MPOEKTUPAHE U
n3paboTka Ha PyHKIMOHAJICH KBITXOJABP 3aMECTBAIIl ChIIECTBYBAIIUs (adpuyeH.

[TpousBeneHUAT KbIXOIAbp MOCPEACTBOM 3D NpUHTUpaHE OCUTYpsiBA MOJEPHU3MpPAHE Ha
aBTOMOOMJIA Ype3 NMPeOCTaBsIHE Ha MPOCTPAHCTBO 3a CMAPT(hOH, MOHETH U 3aXpaHBalll IPOBOJHHUK.
Peanu3upanuaT KbIXOaabp € YCTOMYMB HA BapUPAILUTE TEMIEPATYPU IIPE3 PAIMYHUTE CE30HU U
Ce XapaKTepu3upa ¢ yCTOWYUBHA MEXaHUYHU [1APAMETPHU.

Kniouosu oymu: 3D npuHTHpaHE, aBTOMOOHMITHA HHIYCTPHS, KBITXOJIBP
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B-P3
CBb3IABAHE HA BUPTYAJIEH TPUU3MEPEH OBEKT HA
XOTEJICKA CIT'PAIA
Xpucro Kanesckn®, Cranncnas Acenos?, Anaronuii ITapymes?, Cnasu Jlio6omupos?, Jlanuena
IlexoBa?

YThosouscku ynusepcumem ,, Ilaucuti Xunenoapcku , ®@usuxo-mexnonoeuuen gaxynmen,
Kameopa ,, Mawunocmpoene u mparncnopm *, ep. Ilosous, yu. ,,Lap Acen* 24, 4000 Ilnosous,
bvneapus

2[Thosouscku ynusepcumem ,, Ilaucuti Xunenoapcku , @usuxo-mexnonoeuuen gaxynmen,
Kameopa ,, Enekmpoenepeemurxa u xomynuxayuu “, ep. [lnoeous, yn. ,,lap Acen “24, 4000 [1ro60us,
bwvneapus

AOcTpaKkT

Uzrpaxxnanero Ha 3D 00ekTu € KiIrouoBa TEXHUKA B 00J1acTTa HA KOMIIOTbpHATa rpauka u
nu3aiiH. Ta3u TexHHMKa MO3BOJIABA J]a C€ Ch3/1aBaT TPUMEPHU MOJEIU U CLEHHM, KOUTO UMHUTUPAT
peanHu 00EKTH U CpeH.

B crarusra e npeacraBeH rerepupan 3D o0ekr Ha Xorenckara crpajga upes codryepa
Blender, kolTO € yCIenrHO CBbpP3aH ¢ HHCTPYMEHTHTE 3a BUpTyaiHa peanHocT — Oculus Quest 2 u
MOXe€ J1a ce Ipujiara B CleIHUTe 0baacTtu U cepu: oOpa3oBaHuE M NMPOYUBAHUS; APXUTEKTypa U
BU3YyaJM3alysl HA MPOEKTH; UTpallHa MHIAYCTPUS M BHPTyalHAa PEaHOCT, aHMMAaIus U (UIMOBa
MHAYCTPHS; peKjaMa W MapKeTHHI U Jp. BuUpTyanusupaHusT TpuusMepeH OOEKT IMpe]cTaBisiBa
€TaXk OT ChIECTBYBaIllaTa crpaja x-i ,,BaHunekc®, KoATo NpeacTaBisaBa alapTaMEHTH 3a TOCTU U
ce Hamupa Ha 200 merpa OT nonmHa JUQTOBA CTAaHIMS Ha CKU mucra ,,Meun Yan™ B rpan
Uenenape.

Cbe cBOMTE MOIIHM MHCTPYMEHTH M Bb3MOXKHOCTH, Blender npenocrasst Ha noTpedutennre
I'bBKABOCT U TBOpYecka cBOOOJa 3a Cbh3/laBaHE Ha BIEYATIABAILM BHUPTYaJHU Crpaau |
ApPXUTEKTYPHH MTPOEKTH.

Kniouosu oymu: marpaxaanero Ha 3D o6extu, Blender, Oculus Quest 2
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B-P4

Cb3JAJABAHE HA TPUM3MEPHA BUPTYAJIHA 3AJIA 3A
NHXEHEPHO OBPA3OBAHUE

CranucnaB Acenos’, AHaTomit HapymeBl, CrnaBu J'I1060M1/1p031, Janwuena IllexoBa, XpucTo
KaneBcku?

YThosouscku ynusepcumem ,, Ilaucuti Xunenoapcku , ®@usuxo-mexnonoeuuen gaxynmen,
Kameopa ,, Enekmpoenepeemuxa u komynuxayuu *, ep. Ilnosous, yu. ,,Lap Acen* 24, 4000
Inosous, bvrieapus

2[Thosouscku ynusepcumem ,, Ilaucuti Xunenoapcku , @usuxo-mexnonoeuuen gaxynmen,
Kameopa ,, Mawunocmpoene u mparncnopm*, ep. Ilnosous, yu. ,,Lap Acen* 24, 4000 Ilnosous,
bwvneapus

AOcTpaKkT

B xoHTekcTa Ha OBP30 pa3BUBAIIUTE CE TEXHOJIOTUYHH TEHACHIIWN, BUPTYAIHATa PEATHOCT
(VR) mpezacraBimsiBa CHIHO BB3ICHCTBAIl HWHCTPYMEHT 3a HMHOBAIlMM B Pa3JIMYHH CEKTOPH,
BKJIFOUMTENIHO U B 00pa30BaHUETO. ABTOpPUTE HA CTATUATA CIIOJEINST CBOS OIUT 3a Ch3AABAHETO HA
BHUPTYyaJIHA KJIaCHA 3aJ1a ChC CIEIUANTU3UPAaH UHTEPAKTHUBEH MOJEI 3a aceMOJIMpaHe ¢ MPUIOKEHUE
Ha ChbBPEMEHHHTE TEXHOJIOTUU B HH)KEHEPHOTO 00pa30BaHuUE.

W3no3Baiiki MHTErPUPaH MOAXOJ, ChUeTaBalll KOMIETEHTHOCTUTE Ha MHCTPYMEHTH KaTo
Blender, SolidWorks um Unity, e cB31aJeHO HWHOBAaTHBHO OOpa30BATEIIHO pPEIICHHUE, KOETO
[peoCTaBst Mo-AbJI00K yueOeH omuT. BUpTyaiaHaTa KilacHa cTasl Il¢ MO3BOJM Ha CTYICHTUTE Ja
ObJIaT 4acT OT UHTEIMTEHTHO U3rPaJICHO 00Pa30BaTEIIHO POCTPAHCTBO, B KOETO II[E MOTaT HE CaMo
Jla BU3YaJIU3UPaT ¥ MAaHUTYITUPAT OOCKTH, HO U J1a TH aceMOJUpaT BbB BUPTYaJTHOTO IPOCTPAHCTBO.
C'BHIGCTBCHOTO NpeaANMCTBO Ha TO3U MMOAXO0A € B AKTUBHOTO aHTAXKUPAHC HA CTYACHTHUTC B qu6HI/I$I
nporiec. BupryamHara cpema CTUMyIHpa HWHTEpeca W BbOOPaKEHUETO, Karo TPEIOCTaBsl
BB3MOYKHOCT 3a PEaTHH B3aMMOJICHCTBUS U OIHT.

AKTyaJ'IHOCTTa Ha CTaruATa MIpou3Thda OT HapacTBallaTa HOTp€6HOCT 3a HMHOBAaTHMBHH
O6p330BaTeJ'IHI/I noaxoan, KOUTO Ha OTpas3dBaT CBBPEMCHHUTC TCEXHOJOTWMYHU IIPOMCHU U
N3UCKBAaHHUA.

Kniouoeu oymu: Bupryannara peanHoct (VR), Blender, SolidWorks u Unity, uHOBaTuBHHU
00pa3oBaTeIHU MOAXOIU
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QL Cexkyusa C « Oopazosamennu mexHonoZuu) Qi
<IN Section C «Educational Technologies» 7V
C-0O1

TEACHING METHODOLOGY AND EDUCATIONAL TECHNOLOGIES AT
FACULTY OF MECHANICS UNIVERSITY OF CRAIOVA UNDER EU
FRAME

Cristian Copilusi, lonut Geonea, Laurentiu Racila

University of Craiova, Faculty of Mechanics, Applied Mechanics and Civil Engineering
Department

Abstract

This paper addresses attention to research and educational programs implemented at Faculty
of Mechanics — University of Craiova under EU frame. Thus, there are presented several
methodologies developed under educational programs and implemented through laboratories and
research projects.

The presentation will give the opportunity to identify several instruments and packages
implemented through teaching programs for bachelor and master studies, but also especially
developed through research projects.

Keywords: educational procedures; teaching methodology; research laboratories; innovative
technologies
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C-02

JIIN3AH HA KOHIENITYAJTHA KAPTA 3A WJIEHTU®UIIUPAHE U
KOPUTUPAHE HA MUCKOHIENIIAUTE HA YUYAIIIM OTHOCHO
Y AJIN3MA BBJIHA-YACTHUIA

Huna Ci. 'epeBa, XKensaska /l. PaiikoBa, Exarepuna C. Ilucanosa

Kameopa ,, Obpazosamennu mexnonoeuu *, Quzuxo-mexnonocuyet gpaxynmem, I[1Y ,, I1.
Xunenoapcku*, ya. ,,Lap Acen* 24, 4000 Ilnosous

AOcTpakT

KOHHGHHI/DITB. 3a JyajJiM3Ma BbJHa-d4acTula € a6CTpaKTHa N HCHHTYUTHUBHA. Tsa gecto ce
[O0COYBAa KaTO CHMBOJIMYHATa Oapuepa, KOsATO TpsOBa ga ObJe HpEooiisHA 3a Pa3BUTHETO Ha
abCTpakTHO MHCIICHE, HEOOXOAMMO 3a pa30OMpaHETO Ha KBAHTOBUTE sBJICHUS. HaydHu n3ciieqBaHus
MOKa3BarT, 4e roJiiMa 4acT OT 3aTPYJAHCHUSTA Ha ydalliTe B OCMUCIISHETO Ha Ta3W KOHLEMIIUS Ce
ABJKWU Ha TCEXHU CY6€KTI/IBHI/I nacu (HOFpCHIHI/I CXBalllaHUs, MI/ICKOHHGHHI/II/I), KOUTO cCa
HECHBMECTHMH C HAydHHTE HIeH. B Ta3u craTus € MpeiCcTaBeH CIUCHhK ¢ MUCKOHIICTIIMY Ha YYaIlln
3a Jyalu3Ma BbJIHA-4acTUIA, UICHTH(GUIMPAHH Ype3 M3IOJI3BAHE HA PA3IMYHH M3CJIC0BATEICKH
HHCTPYMEHTH 3a JMAarHOCTUIIMPAHE Ha KOHIICNITYaJHOTO pa30MpaHe W ONUCAaHH B Hay4yHaTa
auteparypa. B3 0OCHOBa Ha TO3HW CIIUCHK, HHE Mpeiarame Ju3aifH Ha KOHIICNITya Ha KapTa B JBa
BapuaHTa 3a WACHTH(HUIMpPAHE Ha MHCKOHIICIIIMUTE OTHOCHO Jyalii3Ma BhJIHA-4acTHIIA Ha
YUYCHHIIM OT CPEJAHOTO YYHIHIIE ChC 3aJBIDKHTENHA M TpoduiIMpaHa MOArOTOBKa Mo (hU3MKa.
[pennoxeHara KOHIENTyaJ HATa KapTa, MpeAHa3HAUYCHA 38 YYECHHIU ¢ MpoduiIupaHa MOArOTOBKA
110 (1)I/I3I/IKa, MOXKE€ da C€ H3II0JI3BA 34 I/II[CHTI/I(bI/IHI/IpaHC Ha MHCKOHICHIUWUTC HAa CTYACHTU OT
0akanaBbpPCKU MPOrpaMu 1o (u3nKa U HHKEeHepcTBO. OCBEH TOBA, MPEIIOKEHUTE KOHICITYaTHH
KapTH MOTar Jia ce M3MOJ3BaT KaTo 00yYHTEIHU PECypCcH, KOUTO OMXa MOMOTHAIM Ha ydallluTe Ja
pasbepar mMo-100pe KOHIEHIMITa 32 KOPHMYCKYJISPHO-BBIHOBHS JIyadu3bM. Ta3W cTaTHS H
[UTHpaHaTa B Hes JIMTepaTypa MOrar Jia Ce U3IMO0J3BaT KaTo OCHOBA 3a IMeIarOrM4eCKy M3CIIeIBAHUS
Ha KOHIENTYATHUTE TPYIHOCTH Ha y4alllUTe OTHOCHO JIyaji3Ma BbJIHA - YaCTHIIA.

Knrouosu oymu: KopmyCKyJISIpHO-BBIHOB TyaTu3bM, MUCKOHIICTIIINH, KOHIIENITYaTHU KapTH
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C-0O3

HAKOU EKCIIEPUMEHTAJIHU PEHHTIEHUA 3A ITPEITOJJABAHE HA
TEMM OT PA3IEJ ,,EJEKTPOCTATHUKA“ B 10 ™ KJIAC HA
BBJI'APCKOTO CPEJJHO YYUJINIIE

Januena MUsanosal, Xensska Paiikosa®

"Mamemamuyecka cumnazus ,, Baba Touxa*, Pyce, yx. ,, Méan Bazoe“18, Bvaecapus

2[Thoeouecku Yuueepcumem ,, Iaucuii Xunenoapcku“, yn. “Llap Acen 24, IThoeous, bvneapus

AOcTpaKT

C TteMuTe TO €NEKTPOCTaTHKA 3aloyBa H3ydyaBaHeTo Ha ¢usukata B 107™ Kkiac.
ChIbpKaHUETO HA TE3W TEMHU JICCHO MOXKE Ja ObJie OHATJICJICHO MPEBH] ONMUTA HA YYCHHUIIUTE,
CBbp3aH C HAOJIOJIaBaHM B IPaKTHUKaTa CJIICKTPOCTATUYHHU SIBJICHUS M CPABHHUTEIHOTO JIECHOTO
JEMOHCTPHpAHE HA HACICKTPU3MPAHETO Ha Tejara. Pa3OupaHeTo HAa BEIMYMHHUTE, KOUTO OIHCBAT
€JIEKTPUYHOTO TIOJIe U 3aKOHHUTE, KOMTO I'0 OIMHUCBAaT, o0aye, 3aTpyAHSIBA 3HAUUTEIHO YYCHHUIIUTE.
[TpuunHaTa 3a TOBa €, Y€ yYCHHIIMTE 3a ITbPBU ITBT 3al0YBaT Ja M3ydaBar IojieBara (opma Ha
MaTepusaTra U ce cONbCKAaT ¢ HeWHMs aOCTpakTeH Xapakrep. ToBa BaKM M 3a M3y4yaBaHETO Ha
M3y4aBaHETO HAa KOHJIEH3aTOpa, KOMTO MMa roJisiMO MPaKTUYECKO 3HaYEHUE, HO 33 YUYCHUIIUTE HE €
JIECHO J1a pa30epaT HEroBHUTE CBOMCTBA W NPHIOXKEHHWE. BCHYKO TOBa € NMpUYMHA Ja MOTHPCHM
MOAXOASAIIM METOAM, KOUTO Ja ONTUMH3UpaT ydeOHaTa JEeHHOCT TP HW3y4yaBaHETO Ha
€IeKTPOCTaTUYHUTE sBJIeHUA. ONUTHT HU TpPe3 TMOCICTHUTE TOAWMHU II0Kaza, Y€ IIHPOKOTO
3acThIIBaHE HA EKCIIEpPUMEHTaIHATa paboTa B yueOHMsI MIPOIIEC aKTUBU3UPA YUCHHUIIUTE U YJIECHSIBA
OCMHCIISTHETO Ha 3HAHMATA 32 KOHICH3ATOP U 3a eJICKTPUYHO mojie. B mokiaga cMe onucaiu HIKOU
METOJMYECKH pEIICHUsl 3a MpernojaBaHe Ha Te3W TEMH, CBBbpP3aHU C HM3pa0dOTBaHE Ha TUIOCHK
KOHJIEH3aTOp OT YYEHMIIUTE, EKCIIEPUMEHTAJIHO HW3CIIEIBAHE Ha IMPOLIECUTE Ha 3apekJaHe HU
paspexaaHe Ha KOHJIEH3aTOpW upe3 u3mnoiiBaHe Ha Dypue CEH30pH, aHAIM3 Ha IOCTPOCHA
rpaduyeckaTa 3aBUCHMOCT MEXIy HAIMPEKEHUETO OT BPEMETO, KaKTO W OpraHU3uWpaHe Ha
caMoCTOsATeNTHa paboTa 3a MpOyuyBaHE Ha TEXHUTE MPAKTHYECKH MpuioxkeHus. Cmsarame, ue
CIOJIENISTHETO Ha Ta3u A00pa MpakTHKa MOXKe JJa 000raTH METoJuKaTa Ha oOyueHue 1o Gpu3uka u aa
ObJie MOJIE3HO 3a JEHCTBAIIN U 32 ObJICIIM YUUTENH 110 PU3UKA.

Knrouosu 0yM1/l HU3Yy4aBaHC HA CIICKTPOCTAaTUKA U KOHACH3ATOPU, CKCIICPUMCHTAJIHO U3CJICAIBAHC
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C-0O4
MYITUDPACETHU BPB3KU MEXKIY ®PUNKATA U MATEMATUKATA

Crosuaka KocraanHosa

Ycy ,, Apyocoa“ — [Inosous, oyu. ,, Pycku“ Ne 18, ep. [1nosoue 4000, bvacapus

AbOcTpakT

Kakro sBieHuATa B MarepualHusa CBAT CC HaMHpaT B CIOXHHU W MHOI'OCTPAHHHU BPB3KHU
MOMEXKAY CH, TaKa U HAYKHUTC , KOUTO U3ydaBaT TC3U SABJICHUA Ca HCPA3PHUBHO CBBpP3aHH. duzukara
nMa Hall — TsACHA BpBb3Ka C MaTéMaTukara. MaremMaTHeCKHTE ITOHATHSA U MCTOAU CE€ ITpujiarar Imnpu
BCAKO MU3CJICABAHC BHB (1)I/I3I/IKaTa, a OTKPUBAaHCTO HAa HOBU SABJICHUS BbHB (1)I/ISI/IKaTa € CTaHaJIO ITOBOJ
3d pa3BUTHUC HA LCJIM HOBU KJIOHOBC B CaMaTa MarcMaruka.

B To3m noxmam ce pasmiexga HEOOXOAMMOCTTa OT  CBOEBPEMEHHO OOydeHHEe  Ha
OTIpPEJICNICH MaTeMaTH4YeCKH arapar Karo NpPEAoCTaBKa 3a YCBOSIBAHETO M OCMHCISTHETO Ha BCSIKa
enHa (Gu3WYHA TEOpHs B CPEIHUS eTan Ha yYWIMIIHOTO oOpa3oBanme. llle Obmar mpemcraBeHU
MIPUMEPH 32 UHTEPECHU BPB3KH MEXy (DU3HMKaTa U MaTeMaTHUKara.

Knrouosu oymu: saBnenus, pusnka, MaTeMaTHKa
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C-P1
STEM IN ACTION: OPEN EDUCATIONAL RESOURCES FOR TEACHERS

Gabriela-Eugenia lacobescu

Department of Physics, University of Craiova, Romania

Abstract

STEM - Science, Technology, Engineering, and Mathematics — is the field that helps
students learn how to program, make codes, and understand technological devices. During STEM
education activities, students learn in a safe environment that allows them to fall and try again.
STEM education stresses the value of failure as a learning exercise, which will enable students to
embrace mistakes as part of the learning process.

STEM in Action; Open Educational Resources for Teachers is based on Online and Face to
Face STEM courses to the teachers free of charge. 7 organizations from Turkey, Belgium, Romania,
Ireland, Germany, Croatia and Greece who are experienced in STEM will take place in the project.
One of Educational objectives of Erasmus+ is to promote the open access of project outputs to
support learning, teaching, training, and youth work. Our Project has the same objective. Moreover,
Erasmus+ supports that A common purpose is to ensure that skills and qualifications can be more
easily recognized and are better understood, within and across national borders.

The objectives of STEM in Action; Open Educational Resources for Teachers;
* to exchange good practice across the partner countries through learning raids;

* to provide tools, methodologies and approaches to facilitate the acquisition of needed skills with
collaborative learning and teaching environments in STEM;

* to increase interest of educators about the priorities to gain the competences that they need around
STEM education;

* to develop collaborative partnership between schools and the universities in formal, nonformal
and informal learning at the aim of strengthening the profile(s) of the teaching profession EU
countries;

* to develop a website incorporating good practices including curriculum materials across partners
and virtual courses for teachers;

* to produce a range of curriculum materials in STEM area for teachers’ usage;

» to upskill teachers in each partner county including knowledge;
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Coabp:xanue/Content:

Hudopmarnus 3a kondepennusra/Information for the conference
Opranuzaropu/Organizers
Cnoncopu/Sponsors

OpraHu3aliOHEH KOMHUTET, TEXHHUYECKH CEKpeTap, TEeXHHYEeCKa KOMHCHUS U HAydyHO >Kypu/
Organizing Committee, technical secretary, technical commission and scientific jury

[Tporpama/Timetable

Cexknus A «®usuka u pusndHu TexHojgorum»/Section A «Physics and physical technologies)
Yeruu gokaaan/Oral presentations:
A-O1: M. I'eoprues, X. llamaru, MOJIEKYJIHU MATHUTHU

A-02: V. Vitkova, V. Georgiev, O. Petkov, A. Stoyanova-lvanova, S. Jaber, D. Danalev,
ELECTROCHEMICAL PROPERTIES OF POPC-KLAKLAK-NH: LIPID MEMBRANES

A-03: V. Doltchinkova, O. Petkov, M. Shkodrova, M. Kitanova, A. Stoyanova-lvanova, V.
Vitkova, COMPARATIVE STUDIES OF MELITTIN-INDUCED ALTERATIONS IN SURFACE
ELECTRICAL CHARGE OF ERYTHROCYTE AND MITOCHONDRIAL MEMBRANES

A-0O4: 1. Kanapos, M. T'aiinapo, M. MBanoB, A. AuronoB, TEOPETUYHO N3CJIE/IBAHE
HA AJIPEHU MOHOIIOJIHA Bb3BY XX IAHU A

A-OS: H. Lones, K. Anrenos, I. Jloopes, EBPUCTUYHU METO/IN 3A OPASMEPSIBAHE
HA COJIAPHU CUCTEMMU 3A BUTA BE3 CITELIUAJIM3PAHU N3MEPBATEJIHU YPEU

A-O6: H. ToueBa, A. [lakoBa-Momiosa, /I. [laxoBa, JI. Komaue, OIITUYHUN BOPTEKC
CTPYKTYPU BBB BJIIAKHA CbHC CTBIIAJIEH ITPO®UII HA KOE®UIIMEHTA HA
ITPEYVYIIBAHE

A-O7: K. Grozdev, B. Dobrev, M. Shopova, T. Marinov, AUTOMATED INFORMATION
SYSTEM FOR INDIVIDUAL DOSIMETRY CONTROL (AISIDC)

A-O8: II. MureBa, A. JlakoBa-MommoBa, B. Cnasues, JI. KoaueB, PEXNMU HA
PA3ITPOCTPAHEHUE HA CBPBX-KbCU OIITUYHU UMITYIICU

A-09: M. Zhekova, L. Stoyanov, A. Dreischuh, STUDY OF OPTICAL VORTEX DIPOLES
INTERACTIONS, USING BEAM PHASE ANALYSYS

A-0O10: A. Shoilekova, D. Gospodinov, BASIC FEATURES OF A BIOCLIMATIC
RESIDENTIAL BUILDING

A-O11: TI. [HumurpoBa, A. J[emepmkuen, [[. Tomes, H. IyreB, OIIEHKA HA
PAIMATMOHHUTE TTOJIETA UHAYIMPAHU OT 3AT'YBU HA CHOIIA B [ITUKJIOTPOH
TR-24

A-O12: H. Ilerpos, X. IIporoxpucros, [I. Tones, H. I'yres, CHACTEMA 3A HEIIPEKBCHATO
OXJIAXKJIAHE HA JETEKTOP OT CBPBXUYUCT '’EPMAHUU

IlocTepuu noxaaau/Poster presentations:

A-P1: 1. Wumusamcku, H. Mopnanosa, b. Teopruesa, N3CJEJBAHE HA MATHUTHUTE
CBOUCTBA HA ITOYBEHO-TOP®EHHN CYBCTPATU KATO MHUKATOP 3A TAXHOTO
KAYECTBO U CbABP)XKAHUE HA TEXXKU METAJIU (HAYAJIHU PE3VJITATH)
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A-P2: JI. flopnaHOBa, . Wmusmcku, b. T'eopruesa-Unuisimcka, [TAJIEOKJIIMMATHUYHA
3HAUUMOCT HA MATHUTHUTE CBOMCTBA HA JIbOCOBO-IIOYBEHUTE
CEJAMMEHTHA OT ITPODPUII ,, KAOJIMHOBO*“

A-P3: A. Gisbrecht, L. Avramov, NEW OPTICAL METHOD IN LASER PHOTOTHERAPY

A-P4: S. Nikolov, D. Anaudov, A. Yakimov, V. Chipilov, H. Osman, D. Ivanov, V. Valey, E.
Ivanova, G. Exner, PROJECT-BASED LEARNING FOR BACHELOR PROGRAM ECO-
ENERGY TECHNOLOGIES, IN THE DISCIPLINE ,,GEODESY, CARTOGRAPHY, GPS
SYSTEMS*

A-P5: V. Georgieva, G. Exner, N. Traikova, GELATIN-BASED MATERIALS WITH
POTENTIAL AS COMPUTED TOMOGRAPHY PHANTOMS

A-P6: E. bam, 1. UBanos, YHUCJIOB AJI'OPUTHM 3A HAMHUPAHE HA KOPEHUTE HA
HEJIMHEVHY YPABHEHUS B KOMIUIEKCHATA PABHHA

Cexnus B «MH:KeHepCTBO, KOMYHHKALMH U eJIeKTPOHHKa»/Section B «Engineering,
Communications and Electronics»

Yerau pokaaan/Oral presentations:

B-O1: I. Geonea, C. Copilusi, L. Racila, D. Shehova, S. Lyubomirov, E. Velev, DYNAMIC
STUDY AND STRUCTURAL OPTIMIZATION OF THE CONNECTING ROD FROM A
THERMAL COMBUSTION ENGINE

B-02: L. Racila, I. Geonea, C. Copilusi, D. Shehova, S. Lyubomirov, E. Velev, STUDY ON
ASSISTING PEOPLE WITH LOCOMOTOR DISABILITIES TO CLIMB STAIRS WITH THE
HELP OF AN EXOSKELETON

B-03: M. Yugov, V. Rupetsov, VISUAL INSPECTION OF DETAILS IN THE AUTOMOTIVE
INDUSTRY

B-O4: M. Joiikos, PETUCTPALIMSI HA FBbP3OJEMCTBALIM CJIVUYANHU
TEPMOSIJIPEHU [TPOLIECHU. PA3PABOTKA HA MOHUTOPUHIOBO OBOPY/IBAHE

B-05: M. Anexcues, E. Benes, HIGH PERFORMANCE PROCESSING OF LATH DETAILS
WITH A ROTARY TOOL, WHEN THE WORKPIECE AND THE TOOL HAVE
INTERSECTING AXES AT A90° ANGLE

B-06: M. AmnekcueB, A. . bames, OIITUMU3SHUPAHE IIPOEKTHUPAHETO HA
LITMMTPULIP®OPMA 3A JETAWUIIM “KAITAK JOJIEH” U “KAIIAK T'OPEH” YPE3
U3II0JI3BAHE HA KOMITIOTBbPHA CUMVYJIALIMA

B-O7: A. Puliyski, V. Serbezov, RISK ASSESSMENT AND RESILIENCE: BAYESIAN
NETWORKS IN DRONE CYBERSECURITY

B-08: E. Benes, U3CJIEABAHE HA TIPOLIECUTE I1PU IIITPUIIBAHE HA PA3JIMYHU
BUJIOBE MATEPUAIJI YPE3 U3IIOJI3BAHE HA KOMITIOTbPHA CUMVIIALIMA

IlocTepuu noxkaaau/Poster presentations:

B-P1: A. Tlapymes, P. [lono, C. Jlro6omupos, [I. IllexoBa, C. AceHOB, Z( Kanescku,
M3IIOJI3BBAHE HA 3D MOJIEJIMPAHE 3A JTEMOHCTPALIUA HA YCTPOUCTBOTO U
PABOTHUTE ITPUHIIUIIN HA ABUT'ATEJI C BBTPEIIIHO I'OPEHE U CBEJVHUTEJI

B-P2: X. Kanescku, C. Acenos, A. Ilapymes, C. Jlrobomupos, /. lllexoa, 3D IIPUHTHUPAHE
B ABTOMOBMJIHATA UHAYCTPUA
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B-P3: X. Kanescku, C. Acenos, A. Ilapymes, C. JIrooomupos, /. Illexora, Cb3JJABAHE HA
BUPTYAJIEH TPUN3MEPEH OBEKT HA XOTEJICKA CT'PAJIA

B-P4: C. Acenos, A. Ilapymes, C. Jlrobomupos, /I. IllexoBa, X. Kanescku, Cb3JIAJIABAHE
HA TPUMU3MEPHA BUPTYAJIHA 3AJIA 3A MTHXXKEHEPHO OBPA3SOBAHUE

Cexknus C « Oopa3zoBaresinu texnosorun»/Section C «Educational Technologies»

Yeruu nokaaau/Oral presentations:

C-O1: C. Copilusi, I. Geonea, L. Racila, TEACHING METHODOLOGY AND EDUCATIONAL
TECHNOLOGIES AT FACULTY OF MECHANICS UNIVERSITY OF CRAIOVA UNDER EU
FRAME

C-02: H. I'epesa, X. Paiixosa, E. ITucanosa, JJUBAVIH HA KOHIIEIITYAJIHA KAPTA 3A
NAEHTUOUIIMPAHE W KOPUI'MPAHE HA MUCKOHLEIIIWWUTE HA VYAIIU
OTHOCHO AYAJIN3MA BbJIHA-YACTULIA

C-03: JI. Hpamoma, XK. PaitkoBa, HSKOW EKCIIEPUMEHTAJIHU PEIIEHWA 3A
[TIPEIIOJABAHE HA TEMM OT PA3JEJ ,EJIEKTPOCTATUKA“ B 10™ KJIAC HA
BBJITAPCKOTO CPEJJHO YUMJIMILE

C-04: C. KocragunoBa, MVIITUGACETHU BPBH3KU MEXAY OUZUKATA U
MATEMATHUKATA

IlocTepuu nokaaau/Poster presentations:

C-P1: G-E. lacobescu, STEM IN ACTION: OPEN EDUCATIONAL RESOURCES FOR
TEACHERS
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[InoBnuB e BropusAT TO TrojemMuHa rpan B bbarapus cien cronumara Codus.
Hacenennero my e moseue ot 350 000 mymwm. IInoBauB € KyiaTypHa cToivua Ha
bearapus 3a 2019 r. ['pagbT € BaKeH MKOHOMUYECKH, TPAHCIOPTEH, KYJATYPEH U
oOpazoBaresieH eHThp. VIMa nanHu 32 obuTaBane Ha [lnoBauB oT 6™ XuisanoneTue
Ip.H.€., KOTaTo ca Ch3AaJeH! I'bPBUTE HEOJUTHHU cenuina. CMsTaH € 3a €IH OT Haii-
CTapuTe IrpasioBe B CBETA U HAM-CTApUAT XKUB rpaa B EBpomna.

Plovdiv is the second-largest city in Bulgaria after the capital Sofia. Its population is
more than 350 000 people. Plovdiv is the culture capital of Bulgaria for 2019. The
city is an important economic, transport, cultural and educational center. There is
evidence of habitation in Plovdiv dating back to the 6™ millennium BCE, when the
first neolithic settlements were established. It is considered to be one of the oldest
cities in the world and the oldest living city in Europe.

AJIPEC KOHTAKTH INOJIE3HU BPB3KU
[T10BOMBCKM YHHUBEPCUTET (032) 261-278 Facebook: Harnonanua
"TMancuit Xwrengapcku" pu.ftf.conf@uni-plovdiv.bg Hay4Ha KoH(pepeHus Ou3nka-
ya. Llap Acen 24, HNuxenepcTBo-TexHOIOrNM

rp. [TnoBnuB, brirapus http://nscp.uni-plovdiv.bg/

https://pu-ftf.eu
http://www.evrika.org/

ADDRESS CONTACTS USEFUL LINKS

Plovdiv University (032) 261-278 Facebook: Hanmonanna
“Paisii Hilendarski” pu.ftf.conf@uni-plovdiv.bg Hay4Ha KoH(pepeHus Ou3nka-
24 Tsar Assen Str., NnxenepctBo-TexHonoruu
Plovdiv, Bulgaria http://nscp.uni-plovdiv.bg/

https://pu-ftf.eu
http://www.evrika.org/
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