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KYTHUKYJIAPU BOCKOBU BUJBAKA: CTPYKTYPA,
OYHKIUJA U EKOJIOIIKH 3HAYAJ

THE CUTICULAR WAXES OF PLANTS: STRUCTURE,
FUNCTION AND ECOLOGICAL SIGNIFICANCE

AyTop:
HEPA CMUJBKOBUh
7. paspeo, Ocnoena wikona ,,Ceéemu Casa’ Huw, Pecuonannu yenmap 3a manenme Huw
Menmop:
I'OPJJAHA PUJIAK
Junnomupanu npogpecop ouonocuje, OLII ,,Ceéemu Casa’ Huw

PE3UME: TlpenMer WCTpaKMBama OWO j€ MCIUTHBAKE YTHIAja KYTHKYJApHOT BOCKa Ha
ryouTak Bojie Ko Omsbaka. Tema oBOT MCTPaKMBAUKOT pajia je 3Ha4aj KyTHKYJe Ousbaka Koju
Ce Haja3W Ha TOBPIIMHU EMUJCPMATHMX helMja W Koja je WeroBa KibyuyHa yiora. L{uib
HCTPaXMBaIba j€ aHAIM3a CTPYKTYpE KYTHUKYJIE, XEMHUjKU cacTaB U (PyHKIIMOHAIIHA yJora, Kao
1 Koja OuJbKa TyOu BHUIIIE BOJC Y TOKY jeAHOT JAaHa, OUJbKa ca KyTHKYJapHUM BOCKOM WM 6e3
KyTHKYJIapHOT BOCKa. Y HCTpaKuBamby NPUMEHCHA je eKCIIEpUMEHTalIHa METO/ia T/ie Cy JIBe
OMJbKE Pa3IUYUTHX BpCTa OMJIe TIO/IeJbeHE Y 2 TPYIIE: jeAHa ca KYTUKYJIapHUM BOCKOM H JIpyra
0e3 KyTHKYJIApHOT BOCKA KOjH j€ YKJIOHkEH aTKOXO0JIOM. Y 00a cilydaja, Mepeme ryOuTKa BoJIe
j€ M3BpIIEHO y MepHoay o1 24 carta, OHOCHO jeJHO LeJor JaHa. MeTon paja 3acHHMBA ce€ Ha
eKCIIEpUMEHTHCAkY, OJHOCHO TECTUpakhy MPUCYCTBA KYTUKYJIAPHOT BOCKa KO OMJbaka Kao
MIPUKYIUbaBky MOy3aaHuX uHbopmManuja. Pe3ynaraTu cy mokazanu ga OUJbKe ca KyTUKYJIapHUM
BOCKOM T'y0€ JJ0CTa Mame BOJIe y TIEpHUOJIy 011 24 caTa 3a pa3liuKy 0J1 Onsbaka 63 KyTUKYJIapHOT
BOCKa. BUTHM 3aKJbydIlM MCTpaKHBama yKa3yjy Ha TO Jla KyTHKYJIapHH BOCAaK MMa TJIaBHY
yIOTY y OJpKaBamy TyOHWTKa BOJE W Ja OWJbKE ca BOCKOM HMajy Behy crmocoOHOCT y
peryimcamy ouyBama BOJIE IITO MOXKE OMTH BeOMa KOPHCHO ako ce OuJbka Hahe y CylmHuM
npeaciimma uini ¢a OrpaHn4C€HOM KOJIMYWMHOM BOJIC.

Kibyune peun: Kytukyna, KyTuKyJgapHH BOcak, (pyHKH]ja BOCKa, CTPYKTypa BOCKa, OMJHbHHU
BOCKOBH.

ABSTRACT: The subject of this research was to examine the effect of cuticular wax on water
loss in plants. The topic of this research paper is the importance of the plant cuticle, which is
located on the surface of epidermal cells, and its key role. The aim of the research was to analyze
the structure of the cuticle, its chemical composition and functional role, as well as to determine
which plant loses more water during one day-with or without cuticular wax. An experimental
method was applied in the research, where two plants of different species were divided in two
groups: one with cuticular wax and the other without cuticular wax, which was removed using
alcohol. In both cases, water loss was measured over 24h, or one full day. The method was
based on experimentation, i.e., testing the presence or absence of cuticular wax in plants and
collecting reliable information. The results indicate that plants with cuticular wax lose
significantly less water over a 24h period than those without it. An important conclution of the
research is that cuticular wax plays a key role in preventing water loss and that plants with wax
have greater ability to retain water, which can be very useful if the plant is in dry conditions or
with a limited amount of water.

Keywords: cuticle, cuticular wax, function of wax, structure of wax, plant waxes.
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OIPEBUBAILE AHTUOKCUAATHUBHE U
AHTUMHUKPOBHE BPE/ITHOCTHU HA OCHOBY
EKCTPAKTA ETAPCKOI' YJbA IUBJ/BEI' OPUT'AHA

DETERMINATION OF ANTIOXIDANT AND
ANTIMICROBIAL VALUE BASED ON WILD OREGANO
ESSENTIAL OIL EXTRACT

AyTop:
JOBAHA JOBAHOBUWHh
7. paspeo, OLlI ,,Ceemu Casa’ Huw, Pecuonannu yenmap 3a manenme Huw

Menmop:
I'OPJJAHA PUJIAK
Junnomupanu npodecop d6uonoruje, OLI ,,Coetn CaBa”Huin

PE3VME

JIBJbM OpUTaHO je jeZjaH O] HajII03HATHjUX 3a4lHa, KOPUCTH C€ IIUPOM CBETA, aJIU J1a I MOXKE
OuTu W HewTo BHIIEe o Tora? Y BHUIY €TapcKOr yJba, JAWBJbU OpUTaHO J100Wja U3y3E€THE
OMOJIOIIKE aKTUBHOCTH KOj€ CE UCII0JbaBajy y OMiio kKakBoM BuAy Kopuihema. [Tokaszao ce kao
eukacaH M y TpeTMaHy NpPOTHUB MAaTOreMX MHKOopraHm3ama kao mro cy Staphylococcus
aureus, Candida albicans, Escherichia coli,Salmonellaun muore npyre. /lokasaHo je Hajjaun u
Haje(pUKaCHU]U TPUPOIHU MPOTYKT KOjU UMa OJIaroTBOPHO JI€JCTBO U MOKE C€ KOPUCTUTHU Kao
MpeBeHTHBa. Y OBOM paay hemo ca3HaTu KOju cy cBH OeHe(duTH y KopHIIhemy NPUPOIHUX
MpoayKaTa YMECTO CHHTETUYKHX aHTHOMOTHKA, BMXOBY BaXKHOCT Y (papManuju U MEAULIMHH,
Kao M aHTUMHUKpPOOHA, aHTU(yHTajJHa U aHTHOKCHJIATUBHA CBOJCTBA €TapCKOI yJba JIUBJHET
OopUraHa, KakBa JI€jCTBa MMa Ha OpraHM3aM, Kao M Kako C€ Jajbe MOXK€ KOPUCTHTU Yy
OynyhnocTu.

KibyuHe peun: eTapcko yJbe/IMBJbU OpUTaHO/KapBaKpoJl/aHTUMUKPOOHA CBOjCTBa/
AHTHOKCHJIATUBHA CBOJCTBA/MUKPOOPTaHU3aM.

ABSTRACT

Wild oregano is one of the most famous spices, used all over the world, but can it be anything
more than that? In the form of essential oil, wild oregano has exceptional biological activities
that are manifested in any type of use. It has also proven effective in the treatment of pathogenic
microorganisms such as Staphylococcus aureus, Candida albicans, Escherichia coli, Salmonella
and many others. It has been proven to be the strongest and most effective natural product that
has a beneficial effect and can be used as a preventative. In this article, we will learn about all
the benefits of using natural products instead of synthetic antibiotics, their importance in
pharmacy and medicine, as well as the antimicrobial, antifungal and antioxidant properties of
wild oregano essential oil, what effects it has on the body, as well as how it can be further used
in the future.

Keywords: essential oil/wild oregano/carvacrol/antimicrobial properties/

antioxidant properties/microorganism.
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OJPEBUBAIE AHTUOKCUAATHUBHE
AKTUBHOCTHUETAPCKOI' YJbA U EKCTPAKTA BEJIOI'
JIYKA (ALLIUM SATIVUM L.)

THE DETERMINATION OF THE ANTIOXIDANT ACTIVITY
OF GARLIC ESSENTIAL OIL AND EXTRACT (ALLIUM
SATIVUM L)

AyTop:
CO®UJA PAHBEJIOBUh
VII paspeo, Ol ,,Ceemu Casa“, Huw, Pecuonannu yenmap 3a manrenme — Huw

Menmop:
I'OPJJAHA PUJIAK
Junnomupanu npodecop 6uonoruje, OL ,,Cetn Capa“ Hum

PE3MIME

VY1BphuBame reorpadckor nopekia OuibKe, OMUc XeMUjCKOT CacTaBa, METOJI EKCTPAKIIUje Yiba
0eJior JyKa U HhEeroBo aHTUMHUKPOOHO [1jCTBO Ha MUKpoopranusme. 1usb 0BOr UCTpaKrBamba
OMo je YTBPAWTH Ja JIM €TapCcKo yJbe Oeor Jiyka uMa aHTUMUKPOOHY aKTHBHOCT IpeMa
MHUKpPOOpPTaHU3MHUMa KOjU C€ HaJla3e Ha 4eCTO KOPHITNEeHNM MOBPIIIMHAMA, K0 IITO Cy OpaBa u
MobOuHY TenedoH. MeTon pana, u3Bolheme eKCriepuMenTa y3 onuc, ¢pororpaduje Koje mparte
pactT MUKpOOpTraHU3aMa.

KibyuHe peum: erapcko yJbe, Oelu JIyK, aHTHOKCHJIATHBHA aKTUBHOCT, aHTUMHUKpOOHA
aKTHBHOCT,

ABSTRACT

Determining the geographical origin of the plant, description of its chemical composition, garlic
oil extraction method and its antimicrobial effect on microorganisms. The aim is to determine
the difference between the antibiotic (acts on microorganisims and bacteria) and antimycotic
(acts on fungi and fungi) effects of garlic essential oil. Method of work, performing the
experiment with description, photos that follow the growth of microorganisms.

Keywords: essential oil, garlic, antioxidant activity, antimicrobial activity
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ATUMHUKPOBHA AKTUBHOCT ETAPCKHUX YJbA-
BOCHUJBAK

ANTIMICROBAL ACTIVITY OF BASIL ESSENTIAL OIL

Aymop:
AHBEJIMJA JOBAHOBUH
7. pazpeo, OII ,,Céemu Casa “, Huw, Pecuonannu yenmap 3a manrenme Huw

Menrop:
I'OPJAHA PUJIAK
Hunnromupanu npogpecop dbuonocuje, Ol ,, Ceemu Casa “, Huw

PE3MME

CwMmatpa ce Ja eTapcka yJba OpOjHUX apoOMaTHUYKUX OMibaka uMajy ojpeheHo aHTUMHKPOOHO
cBojcTBO. M3 TOT pasziora ocuM MpUMeHe y MEAUIIMHCKE CBpXE Kao MPUPOTHI aHTUMHKPOOHHU
areHcH, eTapcka yjba Mory OutH kopuiheHa y npexpamOpeHoj HHAYCTPUjU Kao IPUPOAHU
KOH3EPBaHCH. Y OBOM HAYYHO-UCTPAKMBAYKOM pajly UCIUTAHA j€ aHTUMUKPOOHA aKTHBHOCT
erapckor yJpa 6ocuibka (Ocimum basilicum L.)Ha pact miecHr Ha eKapCKUM MPOU3BOAMMA
U TO CBE y IJbY UCIIUTHBamka MOTyhe yrmorpede OBOT €TapCcKOr yJba Kao MPUPOIHOT
KOHBep3aHca y npexpamMOpeHoj uHaycTpuju. EkcriepuMenT je cipoBeieH y poKy oJ1 7 1aHa U
koputihene cy aBe rpyme, KoHTpoa ( Xaed Koju je TpeThpaH eTapckuM yjbeM ). [Ipema Tome,
NOOMjeHN Pe3yNTaTH yKa3yjy Ha MOTEHIMjaHO Moryhy IpuMeHY OBOT €TapcKOr yJba Kao
MIPUPOHOT KOHBEP3aHCa, 32 MPOKEHE CBEKMHE U POKa Tpajara MeKapCKUX MPOU3BOIA Y
pexpaMOpeHoj HHTYCTPH]H.

Kipyune peun: bocusbak/ etapcko yibe/ aHTHMUKpoOHa/ aHTH(YHTaTHa aKTHBHOCT/TIIIECHU
ABSTRACT

It is considered that essential oils from various aromatic plants have certain antimicrobial
properties. For this reason, in addition to their use in medical purposes as natural
antimicrobial agents, essential oils can also be utilized in the food industry as natural
preservatives. This scientific research paper investigated the antimicrobial activity of basil
(Ocimum basilicum L.) essential oil on mold growth on bakery products, with the aim of
exploring the potential use of this essential oil as natural preservative in the food industry.
The results showed significant antimicrobial activity of basil essential oil, with the essential
oil in the experimental group inhibiting mold growth (there was almost no growth). Therefore,
the results suggest the potential use of this essential oil as a natural preservative for extending
the freshness and shelf life of bakery products in the food industry.

Keywords: Basil/essential oil/ antimicrobial / antifungal activity/ mold
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OJAPEBUBAIBE AHTUOKCUAATUBHE AKTUBHOCTU
ETAPCKOI' YJbA U EKCTPAKTA PY3MAPUHA

THE DETERMINATION OF THE ANTIOXIDANT ACTIVITY
OF ROSEMARY ESSENTIAL OIL AND EXTRACT

AyTop:
AHA PAJIYJIOBU'h
VIII paspeo, OLLI ,,Ceemu Casa” Huw, Pecuonannu yenmap 3a manrenme Huw

Menmop:
I'OPJAHA PUJIAK
Hacmasnuk ouonoeuje, Ol ,,Ceemu Casa” Huw

PE3VME

ETapcko yJsbe py3mapuHa je jako OUTHO 3a MHore crBapu. BUTHO je 3a 3/paBibe Kao U 3a
omymTame. Moxe H3JIe4uTd J0cTa 00JIeCTUM CMambUTU PU3MK Aa HacTaHy. HapaBHo, mory
M3a3BaTH M 3JIPaBCTBEHE MPOOJIEME aKO UX HE KOPUCTUMO OHAKO Kako TpeOa. Py3mapun je
OuJbKa Koja je jako OMTHA, OHA je Ba)KHA U 32 XpaHy U y HEKUM uHAycTpHujama. Etapcko yibe,
MopeJ1 Tora mTo je OUTHO 3a 37apaBibe, MoBehaBa KOHIEHTpAIM]y U TaMheme, cMambyje CTpecC
U no0oJplIaBa pacnoiiokeme. L[ub ekcrepuMeHTa eTapcKor yjba py3MapHHa M KBaclia je
WCIIUTUBAKE aHTUMUKPOOHOT WIJIM aHTH(YHTAITHOT JIeJCTBAa €TAPCKOT yJba py3MapuHa Ha pacT
KBacma. Pe3ynraTu oBOT eKcliepUMEHTa Cy Ja je y MOCyIu y K0joj je Ouo kBacail, mehep u
€TapCKo yJbe py3MapHHa, Ja eTapcKo yJbe py3MapHHaHHje YTHIIATI0 Ha pacT KBacla y OJHOCY
Ha MOCy/y y K0joj HHje OMJI0 eTapcKo yibe py3MapuHa. 3akJbydaK OBOI' €KCIIEpUMEHTA je aa
pacT KBaclia HUje YCHOpEH, ¢ 003MpOM Ja MMa €TapcKO YJbe, TO 3HAYM Jla €TapCKO YyJbe
py3MapHHa HeMa jako JIejCTBO Ha KBacall.

Kibyune peun: Etapcko yibe, py3mMapuH, 001eCTH, 3IpaBJbe.

ABSTRACT

Rosemary essential oil is very important for many things. It is important for health as well as
for relaxation. It can cure many diseases and reduce the risk of their occurrence. Of course, it
can also cause health problems if not used properly. Rosemary is a plant that is very important;
it is valuable both for food and in some industries. Besides being important for health, essential
oil increases concentration and memory, reduces stress, and improves mood. The goal of the
experiment with rosemary essential oil and yeast is to examine the antimicrobial or antifungal
effects of rosemary essential oil on yeast growth. The results of this experiment show that in
the container with yeast, sugar, and rosemary essential oil, the essential oil did not affect the
growth of the yeast compared to the container without rosemary essential oil. The conclusion
of this experiment is that yeast growth was not slowed down by the presence of the essential
oil, meaning that rosemary essential oil has no strong effect on yeast.

Keywords: Essential oil, rosemary, diseases, health
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JACTYIHJBEHOCT 'EHETCKHX JOMMWHAHTHHUX U
PEIHHECUBHHUX OCOBUHA HA MTPOCTOPY MOJE HIKOJIE

THE PREVALENCE OF GENETICALLY DOMINANT AND
RECESSIVE IN MY SCHOOL AREA

Aymop:
JIABAP JIVKWH
1. paszpeo, meouyuncke wxone ,,/[p Anexca Casuh* IIpokynmwe,
Pernonannu nenrap 3a ranenre Hum

Menmop:
OJIMBEPA ITAHTHU'h
npodecop 6uosoruje, MeIUIMHCKa 1Koia ,,JIp Anexca Casuh" I1pokymibe

PE3VME

YoBek je o7 camMOr HacTaHKa MMao MoTpedy Ja ce ajanTupa M Mema. Heke o7 meroBmx
ocoOuHa HacTtaye cy npuiarohaBameM (aaanTtaiujom), JOK Cy Apyre HacTajajie ¥ CiIy4yajHO
npomenama JIHK (mytauujom). Y pany he Outi npukazaHa 3acTylbeHOCT F€HETCKMX 0COOMHA
(6oje oumjy, 60je Koce, TMHa KpBHE TIpyle M 3aCTYIJbEHOCTH II0JIMO3€) Ha IMPOCTOPY
MeaunuHcke mkone ,,JIp Anekca Casuh® y Ilpokynspy, HBUXOB (U3MUYKM OMHC, HAUYUH
HaclehuBama, KapaKTepUCTHKE, JIOMHUHAHTHOCT/PELIECUBHOCT M HUXOBa OpojuaHa u
MPOLEHTyalTHa BPEJHOCT.

KibyuHe peun: reHeTHKa, HACTIEHE OCOOMHE, PEIIECUBHOCT, TOMHUHAHTHOCT, JIHK

ABSTRACT

From the very beginning, humans have had the need to adapt and change. Some of their traits
arose through adaptation, while others arose through random changes in DNA (mutation). The
paper will present the prevalence of genetic traits (eye color, hair color, blood type and
prevalence of polio) in the area of the "Dr. Aleksa Savi¢" Medical School in Prokuplje, their
physical description, mode of inheritance, characteristics, dominance/recessivity and their
numerical and percentage values.

Keywords: genetics, hereditary traits, recessiveness, dominance, DNA
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NCIIMTUBAIBE AHTUOKCUJATUBHUX U
AHTUMHUKPOBHUX CBOJCTABA NOJEANHAYHHUX
EKCTPAKATA U MEIHABUHE HYPERICUM
PERFORATUM U HIERACIUM PILOSELLA

EXAMINATION OF THE ANTIOXIDANT AND
ANTIMICROBIAL PROPERTIES OF INDIVIDUAL
EXTRACTS AND A MIXTURE OF HYPERICUM
PERFORATUM AND HIERACIUM PILOSELLA

AyTop:
JIAHA JAHKOBUWh
3. pa3pen, 'umuaszuja ,,bopa CrankoBuh*, Hum, Pernonanuu nenrap 3a tanente Humn

Menmop:

[MPO®. 1P JEJIEHA BUTOPOBI'h
[Tpupoano-marematnuku gaxynrer y Humry, Jlenaptman 3a OHOJIOTHjy U €KOJIOTH]Y
MAIIA HACTUR, CTYAEHT 2. TOJUHE
[Tpupoano-marematnuku paxkynrer y Humry, Jlemaptman 3a OHOJI0THjy U €KOJIOTH]Y

PE3MME

VY oBOM pajy pHuKa3aHa Cy UCIIMTUBAmba AaHTHOKCUIATUBHUX U AHTUMUKPOOHUX CBOjCTaBa
kantapuona (Hypericum perforatum) u macweke (Hieracium pilosella), kao u wuxose
MEIIaBUHE, y IMJbY JIOKa3WBama HHUXOBE JEKOBUTOCTH. OBe OHIbKE KOpHCTE ce Y
TPaIUIIMOHATHO] MEJUIIMHU JIECKOBAYKOT Kpaja, M TO TPBEHCTBEHO y CBPXY JeUeHa
pa3NUYUTUX KOXHHUX OonectH. M3mel)y ocranor, oBUM HCTpa)kMBameM JO0Ka3aHO je Ja
KaHTapuOH TOceyje W3pa3uTa aHTHOKCHIATHBHA CBOjCTBA, KAa0 W Ja KAaHTapUOH H
MeIlIaBUHA OBHX OMJbaKa MMajy 3HauajHa aHTUMHKpPOOHA JIejcTBa Ha HEKE cojeBe OaKTepHja.

Kiby4He peun: aHTHOKCUAATUBHO, aHTUMUKPOOHO, KAHTApUOH, MAaCUJbKa, 4a]

ABSTRACT

This paper presents studies of the antioxidant and antimicrobial properties of St. John's wort
(Hypericum perforatum) and Mouse-ear hawkweed (Hieracium pilosella), as well as their
mixtures, in order to prove their medicinal properti es. These plants are used in traditional
medicine in the Leskovac region, primarily for the treatment of various skin diseases. Among
other things, this research has proven that St. John's wort has strong antioxidant properties, as
well as that St. John's wort and a mixture of these plants have significant antimicrobial effects
on some strains of bacteria.

Keywords: antioxidant, antimicrobial, St. John's wort, Mouse-ear hawkweed, tea
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IHPUOHHA

PRIONS

AyTop:
EMUJINJA HEIIh
111 paspeo, I'imnasuja y Kypuwymnuju, Pecuonannu yenmap 3a manenme Huw
Menmop:
CJIOBOJAH OUIJIMIIOBUh
npodecop 6uomnoruje, ['mmuasuja, Kypmrymnuja

PE3MIME

Y 0BOM HCTpa)XMBAUKOM pady npeacTaBully u aHanu3upahy HeKe 0/ HajBaKHUJUX Ca3HAba O
MIPUOHKMMA U MIPUOHCKKUM OosiecTuma. HajBaxkHuju eeMeHTH MOoT paaa Ouhe CKOHIIEHTPUCAaHU
Ha camoj Tpalju mpoTea3HO-OTHOPHUX MPOTEHHA, Ka0 1 Ha 00JIeCTH KOjuX Cy n3asuBaun. Mako
Cy CHMIITOMH pEJaTHBHO CiIM4YHH Mel)y OojecTuma Koje chagajy y TpaHCMHUCHBHE
cnonrupopmue ennedanonaruje (TCE), Baxxno je cBaky ucrahm u paszmukosatu. Takobhe,
Ouhe peun W O XWIIOTE€3aMa M KOHKIy3HjamMa BE3aHHMX 3a TOTCHIIMjaTHO OTKPUBAKE M
TecTHpame Tepanuje 3a jeaunke 3apaxkeHe TCE-om.

Kibyune peun: [Ipuonu, nporeasno-ornopan npoteut, TCE;
ABSTRACT

Throughout this research, | will present and analyze some of the major findings of the prions
and prion diseases. The preponderance of my work will be concentrated on the morphology of
the protease-resistant protein, as well as the diseases caused by it. Regardless of the similarities
between all the transmissive spongiform encephalopathies (TSE), it is essential to acknowledge
and differentiate them. Furthermore, 1 will cover hypotheses and conclusions directly related
to potential testing of the cure for organisms infected with TSE.

Keywords: Prions, protease-resistantprotein, TSE;
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MOBE3AHOCT IPEBHE MUKPOBHUOTE M MEHTAJIHOT
3IPABJbA

THE CONNECTION BETWEEN INTESTINALMICROBIOTA
AND MENTAL HEALTH

Aymop:
BAPBAPA KPCTUh
1V paspeo, Anexcunauxa eumnasuja, Anexcunay, Pecuonannu yenmap 3a marenme, Huw

Menmop:
MAPUJAHA MUJIOIIEBUh
npogecopra buonocuje, Anexcunauxka sumHasuja, Anexcucray

PE3MME

OBaj paj uCTpaxKyje MOBE3aHOCT I[PEBHE MUKPOOHMOTE M MEHTAIHOT 3[paBJha KPO3 MEXaHU3ME
I[PEBHO-MOXKaHe oce. LMk je yTBpIUTH Ja JIU MocToju Be3a m3Mmely npexpamOeHUX HaBHKa,
KUBOTHOT CTHJIa M MEHTAIHOT 37paBiba. 3a MOTpede HCTpaKWBama CIPOBEACHA je& OHJIAjH
aHKeTa, a pe3yJITaTH Cy aHaJM3MpaHW CTAaTHCTUYKHMM MeTojgama. Hamasu moka3syjy naa
UCIUTAHUIIH Ca UCXPAHOM OOraToM BIAaKHMMA U MPOOUOTHUIIMMA MTPUjaBIbYjy HIXKH HHBO CTpeca
¥ aHKCHO3HOCTH. 3aKJbyueHO je Ja ypaBHOTE)KEHA HCXpaHa MOXE JONPHHETH OYYBamby
MEHTAJHOT 3]IpaBJba, IITO MOTBPhyje 3Ha4aj PEBHOT MUKPOOHOTA y MEHTATHOM 3/IPaBJbY.

Kiby4He peun: MuUKpoOHOM, MEHTAIHO 3/[paBJbe, IPEBHO-MOXKIAHA OCa, HCXpaHa

ABSTRACT

This paper investigates the connection between gut microbiota and mental health through the
mechanisms of the gut-brain axis. The aim is to determine whether there is a connection between
dietary habits, lifestyle and mental health. For the purposes of the research, an online survey was
conducted, and the results were analyzed using statistical methods. The findings show that
respondents with a diet rich in fiber and probiotics report lower levels of stress and anxiety. It
was concluded that a balanced diet can contribute to the preservation of mental health, which
confirms the importance of the gut microbiota in mental health.

Keywords: microbiome, mental health, gut-brain axis, nutrition
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TUIHINHA UJIN MY3UKA: KOJE OKPY/KEIBE BOJbE
HOAP/KABA YUEIBE U IIAMREILE?

SILENCE OR MUSIC: WHICH ENVIRONMENT BETTER
ENHANCES LEARNING AND MEMORY?

AyTop:
MUJINIIA JOBAHOBh
yemepmu paspeo, Anexcunauka cumnzauja, Pecuonannu yenmap 3a manenme Huw

Menmop:
MAPHNJAHA MUJIOILIEBUH
AJnekcrHavKa TUMHa3uja, AJeKCHHAI]

PE3VME

Y 0BOM pajly HCIIUTHBAH j€ YTHIIA] PA3IMYUTHX TUIIOBA My3UKE HAa KOTHUTHBHE CIIOCOOHOCTH,
ca ¢okycom Ha "MomaproB edekar”'. McrpaxkuBame je CIPOBEACHO AHKETOM, T/ CYy
WCIIUTAHUIIHA OIICHHUBAJIA CBOJY CIIOCOOHOCT KOHIIEHTpAIMje U aMhema y yCIoBUMa My3UKe U
tumHe. Pesynratu cy mokasanu Jia je THIuHa HajepeKTUBHHUja Y TOOO0JbIIalhy KOTHUTHBHUX
¢byukuuja. OBU HaJla3u Cy y CKIIaay ca pesyararuMma mera-ananusa u3 2010. rogune, Koje cy
yKazaje Ja My3uka HeMa 3HadajaH yTulaj y nopehemy ca TummHoOM. My3uka HUje MmoKasana
Mo3UTHBaH e(exaT Ha KOTHUTHUBHE CIIOCOOHOCTH, ITO omoBpraBa "MomapToB edekat".
3akJpyueHoO je /1a THIIMHA MPECTaBIha HAjONTUMAITHU]E OKPYKEhE 32 yuewme U namheme. OBO
HCTpaXMBAkE TOJIpKaBa Hala3e MPETXOJHHUX CTyJMja KOje yKazyjy Ha TO J1a My3HWKa HHje
edukacan GpakTop y moOoJbIIalky KOTHUTUBHUX CIIOCOOHOCTH.

KibyuyHe peum: THIIMHA, My3UKa, KOTHUTHBHE CIOCOOHOCTH, MomapToB edekar, mera-
aHaJIn3a

ABSTRACT

This study examined the impact of different types of music on cognitive abilities, focusing on
the "Mozart effect.” The research was conducted through a survey in which participants rated
their ability to concentrate and remember under conditions of music and silence. The results
showed that silence was the most effective in improving cognitive functions. These findings
align with the results of 2010 meta-analyses, which indicated that music has no significant
impact compared to silence. Music did not show a positive effect on cognitive abilities, refuting
the "Mozart effect.” It was concluded that silence represents the most optimal environment for
learning and memorising. This research supports the findings of previous studies suggesting
that music is not an effective factor in enhancing cognitive abilities.

Keywords: silence, music, cognitive abilities, Mozart effect, learning, meta-analysis
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NALAZENJE LEKA ZA DENGA GROZNICU PRENAMENOM
ODOBRENIH LEKOVA U ODNOSU NA NITD-2636

DENGUE DRUG DISCOVERY BY REPURPOSING
APPROVED DRUGS IN RELATION TO NITD-2636

Autor:
NADA MILIC
3. razred, Gimnazija ,, Svetozar Markovié¢ *“ Nis; Regionalni centar za talente Nis

dr BILJANA ARSIC
visi naucni saradnik, Departman za hemiju, Prirodno-matematicki fakultet, Univerzitet u
Nisu, Nis

REZIME: Denga groznica je bolest koju izaziva denga virus, RNK virus iz roda Flavivirus. Na
coveka se prenosi ujedom zarazenih komaraca. Za lecenje obolelih ne postoji specifican
tretman, prema podacima Svetske zdravstvene organizacije, iako godi$nje bude inficirano oko
100-400 miliona ljudi, nego se kao terapija primenjuju lekovi za ublazavanje simptoma (bol u
misi¢ima i zglobovima, bol iza o¢iju, poviSena telesna temperatura, glavobolja, mu¢nina, 0Sip).
Na prostorima gde se javlja najveci broj zarazenih preporucuje se §to bolja zastita od komaraca
kako bi se smanjio broj zarazenih. Specifican lek za ovu bolest je neophodan. Cilj rada je
pronalazenje kandidata za denga groznicu. KoriS¢en je teorijski prilaz koji je zasnovan na
prenameni postojecih lekova odobrenih od strane Americke agencije za hranu 1 lekove, a
ukljucuje koriséenje elektron-jon interakcionog potencijala (EJIP) i molekulskog dokinga sa
metom proteina omotaca denga virusa preuzetom iz baze proteina: Protein Data Bank sa
oznakom 3C5X. Lekovi koji su pokazali jacu interakciju sa odabranom metom od NITD-2636
su rezultati ovog istrazivanja, a medu njima najveci potencijal su pokazali lek za astmu 1 o¢ni
pritisak.

Kljuéne redi: denga virus, protein omotaca denga virusa, NITD-2636, molekulski doking

ABSTRACT: Dengue fever is a disease caused by the dengue virus, an RNA virus of the
genus Flavivirus. It is transmitted to humans by the bite of infected mosquitoes. According
to the data of the World Health Organization, there is no specific treatment for the treatment
of patients, although approximately 100-400 million people are infected annually, but as a
therapy, drugs are used to relieve symptoms (pain in the muscles and joints, pain behind the
eyes, elevated body temperature, headache, nausea, rash). In the areas where the highest
number of infected people appear, the best possible protection against mosquitoes is
recommended in order to reduce the number of infected people. A specific medicine for this
disease is necessary. The aim of the work is to find a candidate for dengue fever. A
theoretical approach was used that is based on the repurposing of existing drugs approved
by the US Food and Drug Administration and includes the use of electron-ion interaction
potential (EIIP) and molecular docking with a dengue virus coat protein target taken from
the protein database: Protein Data Bank with the entry code 3C5X. The drugs that showed
a stronger interaction with the selected target than NITD-2636 are the results of this
research, and among them asthma and eye pressure drugs showed the greatest potential.

Keywords: dengue virus, dengue virus envelope protein, NITD-2636, molecular docking
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OU3UKA Y BUPTYEJIHOM U PEAJIHOM CIIOPTY

PHYSICS IN VIRTUAL AND REAL SPORTS

Aymop:
JAHKO JEJIEHW'h
Ceomu paspeo, Ocnosna wixona ,,Mupociaé Anmuh’” Huw, Pecuonannu yenmap 3a maienme
Huw

Menmop:
JIPATAHA TOMHWh
Hacmasnuya ¢uzuxe, Ocnosna wxona ,,Mupociae Aumuh” Huw

PE3MIME

®du3nka urpa Kjby4yHy YyJOTY Y CHOPTY, KAKO Y PEaTHOM, TaKO U Y BUPTYEITHOM OKpYKEHY.
AHaM30M KpeTama, CWI€ W TpeHma y PpasINdUTHM CIIOPTOBHMA JOJAa3MMO J0 OOJber
pa3yMeBama TEXHUKAa M MoOOJblIama MepPOpMaHCH CHOPTUCTA. Y BHICO-UrpaMa (usmka
oMmoryhaBa peaquCTHMYHE CHUMYyJAIMje KpeTama JionTe, CKokoBa U cynapa. [lopehemem
CTBApHOT' U BUPTYEIHOT cropTa npuMmehyjeMo kako nmpuMeHa (GU3NYKHX 3aKOHA y UTPULIMMA
noBehaBa BHUXOBY pealncTUYHOCT. Takohe, (u3mka yTude Ha pa3Boj CIOPTCKE OMpeMe U
TexHoioryje, yHanpelyjyhu neppopmance u 6e30€THOCT CIIOPTHCTA.

Kibyune peun: criopt, ¢pusmka, cuia, peKBU3UTH, BUJEO-UTPE.
ABSTRACT

Physics plays a crucial role in sports, both in real and virtual environments. By analyzing
movement, force, and friction in various sports, we gain a better understanding of techniques
and enhance athletes' performance. In video games, physics enables realistic simulations of ball
movement, jumps, and collisions. By comparing real and virtual sports, we observe that
applying physical laws in games increases their realism. Furthermore, physics influences the
development of sports equipment and technology, improving performance and safety for
athletes.

Keywords: sport, physics, force, equipment, video-games.
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KAJIEMEI'TIAH KPO3 BEKOBE

KALEMEGDAN TROUGHT THE AGES

Aymop:
CTAIIA BEJIMYKOBUW'h
8.paspeo, OLL ““ Tonnuuku xepoju ““ [{owe Lpnamoso, Pecuonannu yenmap 3a manienme
Huw

Menmop:
CAIIIA JOPIAHOB
HacraBuk, OcHoBHa mkona, Tomnnuku xepoju JXKuropaha

PE3MME

Kanemernan je najehu Oeorpaacku mapk. McTtoBpeMeHO je W Haj3HA4YajHUJU KYyJITYpHO-
HCTOPUJCKU KOMILIEKC, Y KojeM TomuHupa beorpancka Tsphasa uznan ymha Casa u JlyHas.
Ha Kanemernany ce Hana3e BOJHH My3€], CIIOMEHUK 3aXBaJIHOCTH (pallyCKOj, YMETHUUYKU
naBuJboOH ,,l[Bujera 3y3opuh®, 3aBoj 3a 3amITHTY CIIOMEHUKa KylnType rpaga beorpana,
NpUPOIKAYKU My3ej, ILpkBa Pyxuna, pumcku OyHap, acTpOHOHCKa OIcepBaToOpHja,
300JIOLIKH BpT, ACUYUjU 3a0aBHM MapK, Ka0 M CIOPTCKAa WIPAIMIITA 32 pEKpeauujy u
YTOCTUTEJHCKU 00jE€KTH KOjU CITy>KE 3a MPeiax U OCBEKEHE.

Kibyune peun: Kanemernan, Casa, JlyHa, KyaTypHO-UCTOPH]CKH KOMIIIEKC

ABSTRACT

Kalemegdanis the largest park in Belgrade. At the same time, it is the most important cultural
and historical complex, which is dominated by the Belgrade Fortress above the confluence of
the Sava and the Danube. They are located on Kalemegdan military museum, monument of
gratitude to France, art pavilion ,,Zuzoric Cvijeta®, institute for the Protection of Cultural
Monuments of the City of Belgrade, Natural History Museum, Church of the Rosary, Roman
well astronomical observatory,ZOO, childrens amusement park, as well as sports playgrounds
for recreation and catering facilities that serve for rest and refreshment

Keywords: Kalemegdan, Sava, Danube, cultural and historical complex
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CEJIO BAJIIBEBAIL - MOJ 3ABUYAJ

THE VILLAGE OF BADNJEVAC - MY HOMELAND

Aymop:
NBA BEJIMYKOBUh
VIII pazpeo Ocnoena wikona “Tonnuuku xepoju”/[orwe L{pnamogo,
Pecuonannu yenmap 3a manenme Huw

Menmop:
CAIIIA JOPIAHOB
HacmasHux, Ocnogna wikona ,”Tonnuuku xepoju” Kumopaha

PE3VIME

Ceno baamesar je jeqHo ol Behux HaceJbeHUX MecTa y ommTiHU JKutopaha. [To3unmonnpano
je Ha MCTOYHOj rpaHuiy ca ommtuHoM JlosbeBan. Of cBoje MatuyHe ommrtuHe JXKuropaha
yaabeHo je 8 km ucrouno, on IIpokymba 20 km Takohe ucrouno, a og Huma 24km jyxHo.
HajBume rpasutrpa Hunry kao KynTypHOM, TOTUTHYKOM U YMETHHYKOM LIEHTPY.

Kibyune peun: bagmwesan, Onmtuna JKuropaha, Tommuuku okpyr
ABSTRACT

The village of Badnjevac is one of the larger settlements in the Municipality of Zitoradja. It is
located on the eastern border with the Municipality of Doljevac. It is situated 8 km east of its
administrative center, Zitoradja, 20 km east of Prokuplje, and 24 km south of Nis. The village
gravitates most toward Nis as a cultural, political, and artistic center.

Keywords: Badnjevac, Municipality of Zitoradja, Toplica District
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BPUT'A O MUTAIUMA Y ®YHKIIUJU COLUUJAJTHE
OIAPKUBOCTH MTPOCTOPA. IIPUMEP I'PAJTA HUIITA

YOUTH CARE AS A FUNCTION OF SOCIAL
SUSTAINABILITY OF SPATIALITY. EXAMPLE OF THE
CITY OF NIS

Aymop:
HUKOJIA JIWJINh
3. paspeo, l'umnasuja ,, bopa Cmanxosuh* Huw, Pecuonannu yenmap 3a manrenme Huw
Menmop:
np JEJIEHA )KUBKOBU'h
ooyenm, [Ipupoono-wamemamuuru gpaxyaimem Huw, [lenapmman 3a eeocpaghujy

PE3VME

[IpenMer oOBOT HWCTpaXMBAYKOT pajia jecTe MpeACTaBhbame CTaBoBa Miaaux y Humry o
npoOiaeMruMa JaHalIBHUIE, BBUXOBOM YTHUIIA)y Ha JIPYIITBO, KA0 W 3HAa4ajy Opure o miaauma
HA COLMjalIHy KOMIIOHEHTY OAPXHUBOT pa3Boja. Llub ucTpaxuBama jecTe NpOHAIAKECHE
CMEpHHUIIA 32 pelllaBamkhe aKTYeITHUX MpobdiieMa ca Kojuma ce cycpehe miamo CTaHOBHHUINITBO.
VcnutnBameM HUIIKUX CPEAbOIIKONIAIA U CTYAeHATa, MPUKYIJbEHA Cy HIX0BA MUILBEHA O
MMOMEHYTUM TeMaMa U IPEJIO3H 3a peliaBame UCTUX. METOJJOM aHKETHOT MCTPaKHBarmba Cy
MPUKYIUbEHU T0OUjeHn pe3yntatu. OAroBOpu aHKETE yKa3yjy Ja UCIUTAHUIM UMajy CBECT O
COIIMjaJTHUM, EKOHOMCKHUM H TTOJIMTUYKUM CIIEKTPUMa HAIIET APYIITBA U JIa HA lbUX MOTY H Ja
ytuuy. Behuna ankerupanux, on 78%, cMaTpa aa miiaguma Opura 0 MEHTATHOM 3/IpaBJby HUje
JOBOJBHO JOCTynmHAa. MelyJbyICKH OJHOCH, Ka0 OCHOBAa CBHX JbYACKHX 3ajeJHHIA, CY IO
aHKeTUPaHMMa TeMa KO0jOj j€ HEeOMXOJHO BHIIE MOCBETUTH NMaXKikhe TOKOM 00pa3oBama. Heku
O]l 3aKJbyuaka MCTpaXWBama Cy Ja Opura o MIJIaJiiMa WMa BEIMKW YTUIA] Ha COIHjaTHY
KOMITOHEHTY OJPKMBOCTU M Ja j€ HEONXOJHO BHWILE yJaraTd y MPHIHKE, 00pa3oBame U
Harpeaak MIaJguxX Kako OM OHU OCTaJId y CBOjO] 3€MJBH.

Kibyune peun: Opura o Mjaaauma, mpoodieMu, COIlUjaiHa OAPKUBOCT, 00pa3oBame, Hut

ABSTRACT

The subject of this paper is the analysis of young people's perspectives in Ni§ regarding
contemporary societal challenges, their impact on the community, and the significance of youth
care in relation to the social dimension of sustainable development. The primary aim of the
study is to identify guidelines for addressing the pressing issues faced by the young population.
By surveying high school students and university students in Ni§, their opinions on these topics
were collected, along with their proposed solutions. The research employed a survey method
to obtain the data. The survey responses indicate that the participants are aware of the social,
economic, and political aspects of society and recognize their potential influence on these
issues. Notably, 78% of respondents believe that mental health care is insufficiently accessible
to young people. Furthermore, interpersonal relationships, as the foundation of all human
communities, were identified as an aspect requiring greater attention within the education
system. One of the key conclusions of the research is that youth care has a substantial impact
on the social dimension of sustainability, and greater investment in opportunities, education,
and the advancement of young people is necessary to encourage them to remain in their home
country.

Keywords: youth care, challenges, social sustainability, education, Ni§
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MUHEPAJIM Y CPBUJU - BPCTE, PECYPCHU U IPUMEHA

MINERALS IN SERBIA - TYPES, RESOURCES, AND
APPLICATIONS

Aymop:
AJIEKCA ROCHUH
Ceomu paspeo, OLlI ,, Mupocnas Aumuh*“ Huw, Pecuonannu yenmap 3a manrenme Huw

Menmop:
JEJIEHA PAZIOBU'R
HacraBauia xemuje y OLL “MupocnaB Autuh” y Humry

PE3UME

HcTtpaxkuBauku paja ce 06aBu mpoyuyaBameM MuHepana y CpOuju, ca HarlIackoM Ha HHXOBE
BpCTE, pecypce W npuMeHe. Y pagy Cy JeTaJbHO ONMHMCAaHM MHUHEpalId KOjU Ce Hajase y
pynHunuMa v BaH wuX. [locebaH akiieHAT CTaBJbEeH j€ Ha MUHEpas KaJlUT, Yije HaJIa3UILITe
u3y3etHe uucrohe kox ['agmHor XaHa mpenctaBiba jEJMHCTBEH TreojomKH pecypce. OBaj
MUHEpaJ, Mopej, CBOje JIeNOoTe, MMa IIWPOKY MPUMEHY Y HHIYCTpPHjH, Tpal)eBUHApCTBY,
dapmarmju. Kpo3 TepeHCKO HCTpaXHBame U eKCIEPUMEHTE, JeTaJbHO je MPUKa3aHO KaKo ce
MuHepanu GopMupajy, BUXOBE IPUMEHE, Kao U 3Hayaj 3a MpuBpeny 3emibe. McTpaxuBame
YKJbyUyje MPaKTHYHE EKCIIEPHUMEHTE, Kao IITO j€ TeCTHparme TBpAohe KajluTa, Kao U MOCeTy
TEepeHy, U yIO3HaBame ca T'eOJOUIKUM OcoOMHaMa W MOTEeHIMjaluMa MUHEPATHUX pecypca
Cpobuje. OBaj pan qonpuHOCH 00JHEM pa3yMeBamky yIIOTe MHHEpAJIa y CAaBPEMEHO] HHTyCTPH]H,
Ka0 ¥ BaXXHOCTH 3aIlITUTE MPUPOJHUX pecypca.

Kibyune peun: Munepanu, Kanur, Pynanmm y Cpouju, [Ipumena munepaina

ABSTRACT

The research paper focuses on the study of minerals in Serbia, with an emphasis on their types,
resources, and applications. The paper provides a detailed description of minerals found both
in mines and outside them. Special attention is given to the mineral calcite, whose deposit of
exceptional purity near GadZin Han represents a unique geological resource. This mineral, in
addition to its beauty, has a wide range of applications in industry, construction, and pharmacy.
Through field research and experiments, the paper thoroughly explains how minerals are
formed, their applications, and their significance for the country's economy. The research
includes practical experiments, such as testing the hardness of calcite, as well as a field visit to
explore the geological features and potential of Serbia's mineral resources. This paper
contributes to a better understanding of the role of minerals in modern industry and the
importance of protecting natural resources.

Keywords: Minerals, Calcite, Mines in Serbia, Mineral Applications
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OTKPUBAILE CKPOBA Y BORHUM ITPOU3BOJINMA
TECTUPAILE MAPMEJIAJAE U ITAPAJTAJ3 COKA

DETECTION OF STARCH IN FRUIT PRODUCTS — TESTING
OF MARMALADE AND TOMATO JUICE

Aymop:
JAHA IIETPOBUh
VII paspeo, OLL ,, Pamko Byxuhesuh*, Huw

Menmop:
npod. np BECHA CTAHKOB JOBAHOBIWh
peooenu npoghecop Henapmmana 3a xemujy, Ilpupoono mamemamuuxu paxynimem y Huury

PE3UME

[{uss oBOTr paja OWO je ma ce yTBpAU Jia JH Y oApeeHuM npexpaMOeHUM pOU3BOIMMa, KA0
IITO Cy €M U Keuall, TOCTOju JojaTak ckpobda. CKkpoO ce moHeKa J0/aje Kako Ou ce MPOU3BO/I
3ryCHYO W MMao 00Jby TEKCTypy. Y OBOM HCTPa)XMBalby aHAIM3UPAaHA Cy YETHPH y30pKa: 1)
KOMEPIIHjaJIHU [IeM OJ1 IITyMCKOT Boha, 2) momahu iem o1 mbKBa, 3) GabpHiKu JbYTH Kedarl U
4) dabpuuku Onaru Kedamn. 3a MCIUTHBAbE je KOpHUIINEH pacTBOp joAa KOjU y MPHUCYCTBY
ckpo0a maje miaBy 00jy. [IpBu 1 4eTBpTH y30pak Cy TOKa3aIH MojaBy IwiaBe 0oje, IMITO 3HAYH
na cagpike ckpoO. JloMahu ieM u JbyTH Kedar HUCY TPOMEHIITH 00jy, IIITO 3HAYH JIa HE CaApPKe
ckpo6. OBaj eKCIepHMMEHT HaM je MOMOrao Ja pa3yMeMO KaKO MOXEMO jEeJHOCTABHUM
TECTOBHUMA JIa OTKPH)EMO IIITa C€ HaJa3u y XpaHHU KOJy jeAeMO.

Kibyune peun: ckpo0, 11em, Kevarl, jos

ABSTRACT

The aim of this project was to determine whether certain food products, such as jam and
ketchup, contain added starch. Starch is sometimes used to improve the thickness and texture
of food. In this experiment, four samples were tested: 1) commercial forest fruit jam, 2)
homemade plum jam, 3) factory-made hot ketchup, and 4) factory-made mild ketchup. A
solution of iodine was used as the reagent, which turns blue in the presence of starch. The first
and fourth samples showed a blue color, indicating the presence of starch. The homemade jam
and hot ketchup did not change color, meaning they did not contain starch. This experiment
helped us understand how simple tests can reveal hidden ingredients in food.

Keywords: starch, jam, ketchup, iodine
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IHNPOBEPA AYTEHTUYHOCTU MEJIA- XEMHUJCKA
METOJA 3A OTKPUBAIBE ®AJICUDPUKATA

CHECKING THE AUTHENTICITY OF HONEY - CHEMICAL
METHOD FOR DETECTING COUNTERFEITS

Aymop:
JIAHA KOLI'h
VII paszpeo, Ocrosna wikona ,, Pamxo Bykuhesuh *, Huw

Menmop:
IIpod. np MUJIAH MUTHUhH
pedosnu npogecop [enapmmana 3a xemujy, Ilpupoono mamemamuuku gaxyimem y Huuy

PE3VME

Men je jenHa ol HajCTapUjUX M HaJBPEIHUJUX HAMUPHUIIA KOj€ KOPUCTUMO y ucxpaHu. OH ce
n100Mja oJ] mueaa ¥ ©Ma MHOT'a KOPHCHA CBOjCTBA 3a 3/paBibe. MelyTuMm, y nocienme Bpeme
cBe yenthe ce Ha TPKULITY 110jaBJbyj€ BEILITAUKU MEJl, KOJU HHj€ HAaIlpaBJbeH IPUPOJIHO, Beh ce
no6uja MemameM mehepHux cupyna, Bojie, apoMa u nonekas 6oja. TakaB Mes u3riena CamyHo
IIpaBOM, ajli HEMa UCTa CBOJCTBA M YECTO j€ MHOTO Jouujer kBanurera. L{usb oBor paga 6uo
je 1a ce yTBpAM Ja JIM HEKH y30paK MeJia CaipKu JoJaTKe Kao IITO Cy mehepHu CUpymnu, Koju
yKa3yjy Ha TO Ja MeJl HUje IpupojaH. Y 1abopaTopHju ce MOKE U3BPILIUTH jeHOCTaBaH TECT
KOjU OTKpHUBA ITPUCYCTBO XUIpOoKcuMeTUI-pypdypona (XM®D) — cyncraHie koja HacTaje Kaja
ce mehepu 3arpeBajy u Koja je 3HaK 1a je Mex Moxaa ¢aicupukoBad. Y OBOM HCTPAKUBABKHY
KOPUCTHJIM CMO YETHPH y30pKa Meaa. CBakH y30pak je MpBO TPETUPAH €TapoM, a 3aTHM je Y
OCTaTKy JOJIaT PACTBOP PE3OPIMHA y XJIOPOBOJOHHUYHO] KUCETUHHU. AKO je y MeIy IPHUCYTaH
XM®, nonaszu 0 peakiyje Koja u3a3uBa IpBeHy 00jy. CBU y30plU Cy Jald jaCHO I[PBEHO
000jeH pacTBOp IITO 3HAYH JIa Cy CBU y30pIIH OWJIH BEIITAYKU ME].

Kibyune peun: men, mehep, etap, XJIOpOBOJJOHUYHA KUCEIUHA

ABSTRACT

Honey is one of the oldest and most valuable natural foods we use in our diet. It is made by
bees and has many health benefits. However, nowadays, there is a growing problem of fake
(artificial) honey being sold on the market. This type of honey is not made naturally but instead
is created by mixing sugar syrups, water, artificial flavors, and sometimes dyes. Although it
looks similar to real honey, it doesn’t have the same properties and is usually of much lower
quality. The goal of this project was to determine whether a sample of honey contains additives
like sugar syrups, which would mean the honey is not natural. In a laboratory, we can perform
a simple test that helps us detect the presence of hydroxymethylfurfural (HMF) —a compound
that forms when sugars are heated and is often a sign of fake honey.In this study, we tested four
honey samples. Each sample was first mixed with ether, and then the remaining part was treated
with a solution of resorcinol in hydrochloric acid. If HMF is present in the honey, a reaction
occurs that creates a red color. All the samples turned a clear red color, showing that all the
honey samples tested were artificial.

Keywords: Honey, sugars, ether, hydrochloric acid
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AHAJIM3A IPEXPAMBEHHUX BOJA Y TECTEHUHAMA -
IHNPUPOAHU U BEIITAYKHU IIUIT'MEHTU

ANALYSIS OF FOOD COLORANTS IN PASTA — NATURAL
AND ARTIFICIAL PIGMENTS

Aymop:
MUWJINIA MUTUh
VII paspeo, OLL ,, Pamko Byxuhesuh*, Huw

Menmop:
npod. ap JEJIEHA HUKOJIN'h
eanpeonu npoghecop [enapmmana 3a xemujy, Ilpupoono mamemamuuxu paxyrimem y Huury

PE3MME

[{usb oBOT HCTpakuBama OMO je Aa ce UCIUTA Jia JIM Y Y30pLiuMa TECTEeHHHA IOCTOj€ BeITauKe
00je. Jlanac ce y xpanu yecTo Kopucte 60je na Ou u3rieaana JIemie, ajld HeKe 01 ’bUX HHUCY
no0pe 3a 31paBJbe. 3aTO je BaXKHO J]a HAyYHMO KaKo /1a UX IPENo3HaMO. Y OBOM €KCIIEPUMEHTY
CMO KOPUCTHJIM YETHPH DPa3InYWTa Y30pKa TECTEHHWHA. Y3 TmoMoh XEeMHjCKHX CpejcTaBa
(pearenaca), Kao IITO Cy JUETHI-€TAp M €TAHOJ, MOKYIIAIW CMO Jla OTKPHjeMO Ja JId ce Y
TeCTCHMHAMa Halla3e BemTadke 0oje. AKo eTaHos qo0uje KyTy 00jy, a TUETHII-€Tap OCTaHE
6e300jaH, TO 3Ha4YM Ja TECTEHUHA CaJpXH BelITauky 00jy. Ako cy o0ojeHa 0ba pacTBapaya,
Moryhe je 1a cy y TECTEHHHHU NpupoAHe 0oje W3 jaja wiM MemaBuHa. HakoH crpoBeneHor
UCIHUTHBAamka, HUjEJaH y30paK HHje IMOoKa3ao MPUCYCTBO BemTaukux Ooja. CBe peakimje
yKa3yjy Ha TO Ja XyTa 00ja MOTHYE OJi MPUPOJHUX cacTojaka (jaja), mMTO je MOTBpheHo
JOJaTHUM TeCTOM Ha JyTerH. OBO UCTpaKMBamkE€ HaM je MOMOIJIO Ja 00Jbe pa3zyMeMo Kako
XEeMHja MOXKE J1a ce KOPUCTH Y KOHTPOJIM KBAJIUTEeTa XpaHe. Takohe cMo HayqmiIH 1a MaKJbUBO
ocMaTpamo, paJrMo y JIabOpaToOpuju U KOPUCTHUMO HaydHE METOJIE Y pellaBamy npoodiema.

Kibyune peun: xpaHa, Bemradke 00je, peareHcH, TECTCHHHA, pacTBapad

ABSTRACT

The goal of this study was to examine whether artificial dyes are present in pasta samples.
Acrtificial dyes are sometimes used to improve the appearance of food, but they may be harmful
to health. Therefore, it's important to learn how to detect them. In this experiment, four different
pasta samples were tested using chemical reagents such as diethyl ether and ethanol. If ethanol
turns yellow and diethyl ether remains colorless, this may indicate the presence of artificial
dye. If both solvents are colored, the dye could be natural (from eggs) or a mix. After
performing the tests, none of the samples showed signs of artificial coloring. All reactions
suggest that the yellow color comes from natural ingredients (eggs), confirmed by an additional
test for lutein. This experiment helped us understand how chemistry is used in food quality
control. It also taught us how to observe carefully, work in a lab, and apply scientific methods
to solve problems.

Keywords: food, artificial dyes, reagents, pasta, solvent
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KOMITAPATUBHMU ITPUKA3 MACE HIEREPA Y
HOJEAUHUM ITPEXPAMBEHUM INIPOU3BOANMA

COMPARATIVE PRESENTATION OF THE SUGAR MASS IN
SELECTED FOOD PRODUCTS

Aymop:
KAJA IIETPOBUHh
Ocmu paspeo, OLlI ,, Tonnuuxu xepoju *“ JKumopaha, Pecuonannu yenmap 3a manenme Huw

Menmop:
JAHUJEJIA MUJIMh
IIpoghecopxa xemuje, OLLI ,, Tonnuuxu xepoju “ Kumopaha

PE3VME

Tema oBOr HCTpakMBauKor paja je IOKa3uBame Mpucycrsa Iuehepa y Beh roTroBuUM
(abpuukuM MPOU3BOIMMA HAMEHEHUM 3a UCXpaHy Jbyau. Hapouuto ce oOpaha maxma Ha
MPOM3BOJIE KOj€ HajBUIIIE JIella KOH3YMHUPAjy U TO cBakoAHEeBHO. [{uib pana je ga ce mogurae
CBECT O Macu Iehepa Kojy JbyIM IpPETepaHO YHOCE Y OopraHu3aMm 300T HE3Hama O HEHOM
MPUCYCTBY Yy MHOJEAUHUM TOTOBUM (haOpuukuM IpousBoauMa. Meroa pajaa ce 3acHUBa Ha
NPUKYIUbalkby HH(pOpMalMja ca pa3IMYUTHX €AyKaTUBHHX CajTOBA M KIbUTAa HAMEH-CHUX 32
JIeIly OCHOBHUX M CPEIbHX IIIKOJIA, KA0 M Ha EKCIIEPUMEHTY Y KOMe ce TTopen Maca mehepa y
HEKOM MPOU3BOLY (KOja je HamMcaHa Ha JeKJIapaliji) ca UCTHM.

Kibyune peun: [llehep, pabpuuku npon3Boan, caxaposa, BEIITAaUKH 3acialBauu, 3paBJbe.

ABSTRACT

The topic of this research paper is to demonstrate the presence of sugar in ready-made industrial
products intended for human consumption. Special attention is given to products that are most
frequently consumed by children on a daily basis. The aim of the paper is to raise awareness
about the mass of sugar people excessively intake due to ignorance of its presence in certain
ready-made industrial products. The methodology is based on collecting information from
various educational websites and books aimed at primary and secondary school children, as
well as on an experiment in which the mass of sugar in a certain product (as stated on the label)
is compared with the actual amount.

Keywords: Sugar, industrial products, sucrose, artificial sweeteners, health.
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PA3BOJ BP3E METOJIE TACHE XPOMATOTPA®UJE 3A
AHAJIA3Y UCTIPAJbUBUX JEIUIHEHA Y Y3OPIIUMA
MEJIA

DEVELOPMENT OF A RAPID GAS CHROMATOGRAPHY
METHOD FOR THE ANALYSIS OF VOLATILE
COMPOUNDS IN HONEY SAMPLES

Aymop:
JAUMUTPUIE KY3MAHOBUWHh
2. paspeo, l'umnazuja ,, bopa Cmanxosuh”, Huw, Pecuonannu yenmap 3a mairenme, Huw

Menmop:
np BUJbAHA APCHUh
sUWU HAYYHU capaonuk, [Jenapmman 3a xemujy, Ilpupoono-mamemamuuxu gaxyimem,
Ynueepzumem y Huwy, Huw

PE3VME

Men je crokeHa XeMHjCKa CMeIlla ca BUCOKOM XPaHJBMBOM M 3I[PaBCTBEHOM BpenHomIhy.
CBpxa ucTtpaxkuBama je OHMO pa3Boj Op3e MeToie racHe xpomarorpaduje 3a aHanuzy
UCIapJbUBUX jelMibeha y y3opiuma Mmena. KopuinhenjeracHu xpomarorpad ca MaceHUM
IETEKTOPOM Yy PEKUMY 3a aHalu3y HCIpabUBHX jeaumema (Ha eHri. HS-GC/MS). ¥V
UCTpaXHBamwy cy KopuirheHa 3 y30opKka Me/iau JBa pa3InduTa TeMIlepaTypHa pexkuMa (CTapTHe
temrnepatype nehnure racuor xpomarorapada 40°C u 50°C). Kopumrhena xonona je 6una HP-
5 MS. V anammupanuMm y3opruma cy HaljeHa uWCHap/bUBajeIUBEha y CKIAaAy ca
JUTEpaTYypHUM ToAanuM a3a oxapehene tumoe mena. TemmepaTypHu pexum Ha 50°C je
n3a0paH 3a Jajba UCTPpAXKUBaAKA y30paka Mena ca reputopuje Pemybnuke Cpouje 300r kpahe
BpeMe aHalln3e, a CIMYHe ePUKACHOCTH pa3/Bajama Kao TeMrneapTypHu pexuM Ha 40°C.

KibyuHe peun: MeJl, peTeHIIMOHU UHAEKCH, TEMIIEpPATypHHU IPOrpaM, racHa Xxpomarorpaduja

ABSTRACT

Honey is a complex chemical mixture with high nutritional and health value. The purpose of
the research was to develop a rapid gas chromatography method for the analysis of volatile
compounds in honey samples. A gas chromatograph with a mass detector in the volatile
compounds analysis mode (known by the English abbreviation HS-GC/MS) was used. Three
honey samples and two different temperature regimes were used in the research (starting
temperatures of the gas chromatograph oven 40°C and 50°C). The column used was HP-5 MS.
Volatile compounds were found in the analyzed samples in accordance with the literature data
for certain types of honey. The temperature regime at 50°C was chosen for further research of
honey samples from the territory of the Republic of Serbia due to the shorter analysis time and
similar separation efficiency as the temperature regime at 40°C.

Keywords: honey, retention indices, temperature program, gas chromatography
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FOTOKATALITICKA AKTIVNOST KOMPOZITAGRAFIT-
OKSIDA | KALAJ(IV)-OKSIDA

PHOTOCATALYTIC ACTIVITY OF COMPOSITE OF
GRAPHITE OXIDE AND TIN DIOXIDE

Autor:
IVA MOMCILOVIC
2.razred, Gimnazija ,,Bora Stankovi¢”’, Nis, Regionalni centar za talente, Nis

Mentori:
dr RADOMIR LJUPKOVIC
naucni saradnik, Prirodno-matematicki fakultet, Ni$
KATARINA STEPIC
istrazivac-saradnik, Prirodno-matematicki fakultet, Nis

REZIME

Zagadenje vode organskim bojama predstavlja veliki problem, pre svega u tekstilnoj industriji.
Izlivanje otpadnih voda, moze vrlo negativno da uti¢e na ceo zivi svet. Kataliticki procesi su
najefikasniji, isplatljiviji i ekonomicni. Fotokataliza je proces gde pod uticajem svetlosti, u
prisustvu katalizatora, dolazi do razgradnje boje. Kao fotokatalizatori se uglavnom koriste
oksidi metala koji po svojim karakteristikama mogu da se svrstaju u poluprovodnike. Kalaj
(IV)-oksid ima veliku energiju aktivacije, pa smo kombinovanjem sa grafit oksidom pokusali
da smanjimo energiju aktivacije. U ovom radu smo ispitivali fotokataliticku efikasnost
kompozita grafit oksida i kalaj (IV)-oksida u procesu razgradnje boje Kristal ljubicasto.
Rezultati pokazuju da je dobijeni kompozit izuzetno efikasan i da tokom 15 minuta dovodi do
potpune razgradnje boje.

Kljuéne redi: Fotokataliza, Kompozit, Kalaj (1V)-oksid, Grafit oksid, Kristal ljubi¢asto

ABSTRACT

Water pollution with organic dyes is a big problem, above all in the textile industry. Wastewater
spills can have a very negative impact on whole living world. The most efficient, cost-effective
and economical are catalytic processes. Photocatalysis is a process where, under the influence
of light, in the presence of a catalyst, the color is broken down. Metal oxides are mainly used
as photocatalysts, which according to their characteristics can be classified as semiconductors.
Tin (IVV)-oxide has a high activation energy, so by combining it with graphite oxide, we tried
to reduce the activation energy. In this work, we examined the photocatalytic efficiency of
graphite oxide and tin (I'V)-oxide composites in the process of breaking down the Crystal violet
dye. The results show that the resulting composite is extremely effective and that it leads to a
complete decomposition of the paint within 15 minutes.

Keywords: Photocatalysis, Composite, Tin (IV)-oxide, Graphite oxide, Crystal violet
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JETEKLIUJA MECTULMIA Y KOPU JUMYHA GC/MS
TEXHUKOM

GC/MS PESTICIDES DETECTION IN LEMON PEEL

Aymop:
BOJVH JEBPEMOBUWh
111 paspeo, I'umnasuja y Kypuwymnuju, Pecuonannu yenmap 3a manenme Huw

Menmop:
MUJIMLIA BPAHKOBUHh
HayuHu capaouux y oonacmu xemuje, [IMD

PE3MME

[lecTuau ce WHTEH3WBHO KOpUCTE y TpeTMaHmma Boha, pamau cy30Oujama o0oJbema U
IMOTCTOYMHA Ha YCEBUMMa M IUIaACHpamka OYYBAaHUX IIJIOAOBA Ha TPKHUIITEC. I_[I/IJ'b OBOT
UCTpaKMBama je OMO CKPUHUHT JIMMyHa Ca CPIICKOT TPXKHILITA HA MPUCYCTBO HEKOIUKO
MIECTHUIIN/IA, KOjU C€ KOPHUCTE WU Cy Ce KOPUCTHIIH JI0 CKOpO y TpeTMaHuMa Boha. CKpUHUHT
je o0yxBaTHO KOpYy JMMYHa Kao CETMEHT IUIofa, ¢ 003MpoOM Ja je Kopa mpBa H3I0XKEHa
TPETMaHy HNeCTHOHUINMA, a YCCTO CC€ KOPHUCTH Yy HNPHUIIPEMH IIOCIACTHUIIA. HcnutuBama cy
BpIIIEHa TEXHUKOM TacHE XpomaTorpaduje ca Mac€HOM CIEKTPOMETPH)jOM, Kao jeIHOM O]
HAJIIOMyJIapHUJUX HWHCTPYMEHTAIHUX TEXHUKA MNPUMEHHUBUX Y aHaIW3M NecTHLIUIa Yy
CII0)KEHHUM y30pILIIMa.

Kibyune peun: xopa, racHa xpomaTtorpaduja, Macena crekrpomerpuja, MJIK

ABSTRACT

Pesticides are intensively used in fruits and vegetables treatments. The aim of this study was
to analyze lemon samples from the market for several pesticides, still used or banned for use
several years ago. Lemon peel was targeted for analysis. Peel usually comes first into contact
with pesticides; thus, it can indicate pesticides presence in fruit. Furthermore, it is often used
forculinary purposes, thus it was interesting to test the peel instead of whole fruit. The analyses
were performed by using one of the most popular instrumental techniques in pesticides analysis
in complex samples, that is by gas chromatography coupled to mass spectrometry.

Keywords: peel, gass chromatography, mass spectrometry, MRL
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IMPUMEHA TiO2/Zn0O
HAHOKOMITIO3UTAY®OTOKATAIUTUYKOJAET'PATA
HUIJUA30BOJA

APPLICATION OF TiO2/ZnO NANOCOMPOSITE IN
PHOTOCATALYTIC DEGRADATION OF AZO DYES

Aymop:
JAHA PAHBEJIOBTh
3. pazpeo, l'umnazuja ,, bopa Cmanxosuh * Huw, Pecuonanuu yenmap 3a manenme Huw

Menrop:
JbUJPAHA MUJIAIMHOBUh
npogecop xemuje, I umnasuja ,, bBopa Cmanxosuh* Huw

PE3MIME

A3o 60je ynne 70% npou3BeeHUX Opranckux 0oja y cBety. llInpoxo cy pacmnpocTpameHe
Yy TeKCTHJIHO] U TIpexpamMOeHO] HHAYCTPpHUjU. To pe3ynTyje HaCTAaHKOM 000jEHHMX OTIaTHUX
BOJIa KOje 300T CBOjUX KAHIIEPOTEHUX M TEPATOTEHUX CBOjCTaBa MOTY JIOIIE YTHUIATH HA
BOJICHE JKMBOTHI-E. 3aTO je HEONXOTHO PAa3BUTH HOBE W CPHUKACHE METOAC HHUXOBOT
paznarama. Y OBOM HCTPa)XMBaWby CUHTETHUCAH j€ HAHOKOMITO3UT THTAHHU)yM-IHOKCHIA U
[MHK-OKCUJAa M WCIUTUBAH j€ HEroB yTHIA] Ha (POTOKATAIUTUYKY Jerpajainujy 0oje
peakTuBHO HapaHuacte 16.

Kibyune peun: a3o 600je, HAHOKOMITO3UT, (POTOKATATUTHYKA JIeTpaaalyja
ABSTRACT

Azo dyes make up 70% of produced organic dyes in the world. They are widely used in the
textile and food industry. It results in the generation of colored waste waters whose
carcinogenic and teratogenic properties can have a bad impact on aquatic animals. It is
necessary to develop new and efficient methods for their degradation. In this research,
titanium dioxide/zinc oxide nanocomposite was synthesized and its effect on photocatalytic
degradation of dye Reactive Orange 16 was investigated.

Keywords: azo dyes, nanocomposite, photocatalytic degradation
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HPUMEHA, IPABUJIA U UCTOPHUJA CTEIIEHOBAIbBA
THE USAGE, RULES AND HISTORY OF EXPONENTIATION

Aymop:
MJIABAH CTOJAHOBUh
ceomu paspeo, Ol ,,8. cenmembap “, [lupom. Pecuonannu yenmap 3a marenme Huw

Menmop:
I'OPAH AHTOHUMWJEBWh
Hacmasnux mamemamuxe, OIII ,, 8. cenmembap “, [lupom

PE3MIME

[Ipenmer oBorpaja je CTENeHOBamEe U CBU MOJMOBH Ha OWJIO KOjU HAYMH MOBE3aHU Ca M.
[{ub je mojacHUTH CBE O CTENICHOBAY IITO CE MOYKE HAYYHTH JI0 HUBOA ceaMmor paspena. OBaj
paj je ynpaBo HaMEHCH YUCHHIIMMA CEAMOT paspeaa. YpalheH je Ha HauuH KOjH MoJApa3yMeBa
JeTaJbHO MCTPKUBAKC HA WHTEPHETY W Yy JOCTYIHUM KEbHramarpe came uspajie. | naBHu
3aKJbYUIIM KOjU Ce MOTY M3BYhHM M3 OBOT pajia Cy BE3aHHU 3a UCTOPH]Y CTEIIEHOBama, jep ce y
JeNly O CTEIECHOBaWYy Yy IEJIOCTH W IpaBWIMMa CTENCHOBama HE Haja3e HHKAKBE HOBE
uH(popMaIrje, yIpaBo 3aTo MITO OBaj pajJl CIYXKHU Ja Jajbe 00jaCHU MOTEHIMjaIHO HEjacHe
MOJMOBE Yy TOJbY CTEIICHOBaMbAa. 3aKJby4aK KOJH C€ MOKE W3BYNH O MCTOPHjU CTEIICHOBaHa
jecte 5a ce CTENEHOBame KPO3 MCTOPHjYMHOTO MEHAlo, alld Cy HEroBe OCHOBE OCTae
CYIITUHCKU HETIPOMEH-CHE jor 0/115. Beka.

KibyyHe peul: CTElCHOBame, OCHOBE CTCIICHOBAaHA, MPOMEHE Yy IOJbY CTEICHOBAMbA,
HCTOpHja CTETICHOBAbA

ABSTRACT

The subject of this work is exponentiation and all terms in any way related to it. The goal is to
elaborate on anything related to exponentiation which can be learned up to the seventh grade.
This work is made for seventh grade students. It was made in a way in which thorough research
on the internet and in available books was necessary before the making of this work. The main
conclusions which can be drawn from this work are related to the history of exponentiation,
due to the fact that there is no new information in the parts of the work dedicated to
exponentiation in general and the rules of exponentiation, precisely because this work is meant
to be used to further explain any terms that have potentially been left unclear. The conclusion
about the history of exponentiation that can be drawn is that exponentiation has changed a lot
in its history, but its core has remained the same since the 15" century.

Keywords: exponentiation, the core of exponentiation, changes in the field of exponentiation,
the history of exponentiation.
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MATEMATHUKA Y CJOYXBU HINPPOBAIbA:
KJACUYHE METOJAE U KOMBUHATOPUYKA AHAJIM3A

MATHEMATICS IN THE SERVICE OF ENCRYPTION:
CLASSICAL METHODS AND COMBINATORIAL ANALYSIS

Aymop:
ABA CTAHKOBUh
8. paspeo, OLLI “Boaco Kapahophe “ Huw, Pecuonannu yenmap 3a manenme Huw

Menmop:
AJIEKCAH/JIPA IIETPOBHW'h
ucmpascusay capaonux, [IM® Huw

PE3VME

VY pamy ce pasMmaTpajy pasIHuuTe MeTOoAe MH(poBama M HBHUXOBA MAaTeMaTHYKa OCHOBA.
Hajnpeje npencrasmena llesapoBa mmdpa, kao HajjenHOCTaBHUjU OONMK HIM(poBama, a
3aTuM U BuxkHepoBa mudpa kao meHo yommTewme. Takohe, pasmarpana je Enurma maiiusa,
CJIO’KEHHjH MEXaHn3aM K(poBama KOjU je UMao KJbY4HY yjory y Jlpyrom cBETCKOM pary, a
YUjUIPUHINI Pajia ce OClIambao Ha MPETXOJHO ABE MOMEHyTe mmdpe. Y Ipyrom ey paja,
n3yudaBanu cy KatananoBu OpojeBu u banot npoGieM, BaxkaH KOMOMHATOPUYKH KOHIIETIT ca
NPUMEHOM Y aHamm3W MmM(pOBaHUX TOpyKa. Pajg wmcTHYe MOBE3aHOCT MaTeMaTHKE W
Kpunrorpaduje, Kao ¥ 3Ha4aj TCOPHjCKUX 3HaWba Y pa3B0jy METOA 3a 3aIUTUTY UH(OopMaIyja.

Kibyune peun: xpunrorpaduja,banor npobnem, Karananosu 6pojesu, Llezaposa mmdpa,
mwxHepoBa mudpa, Enurma mammHa

ABSTRACT

The paper discusses various encryption methods and their mathematical foundations. It begins
with the Caesar cipher as the simplest form of encryption, followed by the Vigenere cipher,
which generalizes it. Moreover, Enigma machine is also considered, a more complex
encryption mechanism that played a key role during World War Il and whose operational
principles relied on the two previously described ciphers. In the second part of the paper,
Catalan numbers and the Balot problem are studied, important combinatorial concepts with
applications in the analysis of encrypted messages. The paper highlights the deep connection
between mathematics and cryptography, as well as the significance of theoretical knowledge
in the development of methods for information protection.

Keywords: Cryptography, Ballot Problem, Catalan Numbers, Caesar Cipher,Vigenére cipher,
Enigma machine
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DETEKTIVSKI MATEMATICKI ZADACI
DETECTIVE MATHEMATICAL PROBLEMS

Autor: ’
LUKA CVETKOVIC
I razred, Gimnazija “Bora Stankovi¢”, Nis; Regionalni centar za talente Ni§

Mentor:
MARIJA MITIC
profesor matematike, Gimnazija “Bora Stankovi¢”, Nis

REZIME

Detektivski matematicki zadaci su deo matematic¢ke logike. U zadacima nam je obi¢no dato
vise iskaza, a mi treba da protumacimo koji su tacni, a koji nisu, ili treba da nademo najbolje
pitanje kojim mozemo da saznamo da li neko laze ili govori istinu. Da bismo mogli da
resavamo zadatke, prvo se upoznajemo sa matematickom logikom i operacijama sa iskazima.
Nakon toga, razlicite metode za resavanje detektivskih zadataka u¢imo na primerima.
Kljuéne reci: iskaz, logika, pretpostavka,

ABSTRACT

Detective math problems are part of mathematical logic. In problems, we are usually given
several statements, and we have to interpret which ones are true and which ones are not, or we
have to find the best question to find out if someone is lying or telling the truth. In order to be
able to solve problems, we first familiarize ourselves with mathematical logic and operations
with statements. After that, we learn different methods for solving detective tasks on examples.
Keywords: statement, logic, assumption
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3JIATHU ITPECEK
GOLDEN RATIO

Aymop:
AHJIPUJA CTAHKOBW'h

1. paszpeo, I'umnasuja ,, Ceemoszap Mapxosuh “ Huw, Pecuonannu yenmap 3a manrenme Huw

Menrop:
JOBAHA MUJIEHKOBUWh
ooyenm, [Ipupoono-wamemamuuxu gpakyimem Yunueepsumema y Huuiy

PE3MME

VY 0BOM pajly ce roBOpHU O 3JIaTHOM IpeceKy. 3MaTHU MPECEK je MaTeMaTH4KH [0jaM KOjU ce
110jaBJbyj€ Yy YMETHOCTH, apXUTEKTypH U npupoau. OBaj mojam ce oIucyje y3 Iperiie]] berope
UCTOPUj€ U 3aCTyIUbEHOCTH Yy Pa3IUYUTUM HaydHUM oOnactuma. [loceOHa naxma je
nocseheHa Beropoj yino3u y reometpuju, rboHaunjeBoM HU3Y U €CTELIKUM Mponoplujama y
BU3YEIIHUM YMETHOCTMMA. AHAJIN30M MaTEeMAaTWYKUX U MPUPOAHUX IT0jaBa, paj HarjalaBa
IIUPOKY MPHUMEHY IpeceKa M FHErOBY IMOBE3aHOCT CHMETPHjE€ W XapMOHHUjE y TPUPOAU U
YMETHOCTH. 3aKJbydaK HarjialiaBa Jia 3JIaTHU MPECeK MMa BEJIUKY MPUMEHY Y pa3IudUTUM
obsacTuma.

Kibyune peum: 3matHu npecek, 6poj @, ®uboHaunjeB HU3, 3aTHU NPABOYTAOHUK, 3JaTHU
TpOyrao

ABSTRACT

This paper discusses the golden ratio. The golden ratio is a mathematicalconcept that appears
in art, architecture and nature. This term is described along with itshistory and its appearance
in various scientific fields. Special attention is paid to its role ingeometry, the Fibonacci
sequence and aesthetic proportions in the visual arts. By analyzingmathematical and natural
phenomena, the paper emphasizes the wide application of thisratio and its connection with the
basic principles of symmetry and harmony in natureand art. The conclusion emphasizes that
the golden ratio has great application in manydifferent areas.

Keywords: Golden Ratio, Number @, Fibonacci Sequence, Golden Rectangle, GoldenTriangle
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KOMIUVIEKCHHU BPOJEBH
COMPLEX NUMBERS

Aymop:
OI'bEH MJIAHOB
2. paszpeo, I'umnasuja [Tupom, [Tupom, Pecuonannu yenmap 3a manenme Huw

Menmop:
JABA JOBAHOBUW'h
HacmagHux mamemamuxe y I'umnazuju y Illupomy

PE3UME

Y pany he Outm oOjammeH T0jaM KBaJpaTHUX JeIHAYMHA,IbUXOBO PEIIaBakEe
unorpeba 3a MPOIIMPHUBAKEM CKyla peajHuX OpojeBa, Tj. HacTaHka Opoja I, cKyma
KOMIUIEKCHUX OpojeBa W HUXOBO IPEJICTaBbatkhe Y KOMIUIEKCHO] paBHU.LlMib oBOr pana je
OTKpPHBamkE HOBOT CKyIla OpOjeBa, lerOBO MPEICTABIbAE U HHErOBa BE3a ¢a KOOPAUHAHTHUM
cucremoM. [IpuMemena MeToa y paay je Omian3padyyHaBambe KBaJpaTHE jeJHAYMHE MPEKO
MOBpPIIMHA KBaJpaTa MW TMpaBoyraoHuka. Takohe je jemHa ox MeToma y paxy Owuna
n3pavyHaBamke KOpEHAKyOHE jeTHaunHE TIPEKO 3alpeMUHa KOIIKK U KBajapa. [locienma, anu
HE U HajMame BakHA METOJIA Y pajy je MpeCTaB/babe KOMIUIEKCHOT Opoja y KOOPIMHAHTHOM
CHCTEMY Ha TPHU HAa4MHA: MIPEKO PEATHOT M MMAarMHapHOT Jiesia y J{ekapToBOM MpaBOyTIiIOM
KOOPJWHAHTHOM CHCTEMY, MPEKO pOTaluje y TOJapHOM KOOPAMHAHTHOM CHCTEMYHU
TPUTOHOMETPHjCKHM MPHKA30M IOMONY KOjer JI0JIa3uMo JI0 Heder Beoma 3aHMMJbHUBOT. Kana
,,CTIOJUMO* TPH BpJIO WHTEpECaHTHa Opoja Koja HaW3IIen Hemajy Be3y jelHa ca JIPYyTHM
n00ujaMo HEIlITO BeoMa jeAHOCTaBHoO. Y nutamy je OjnepoBa popMmyina i = —1 koja he Outu
y MOTIIYHOCTH 00jalllkheHa y OBOM pajy. bpojeBu m U e cy MpalMoHaIHU ¥ TPAHCUEACHTHH, a
Ije *MaruHapHaH, a IPUTOM ce 100Hja 11eo Opoj.

Kibyune peum: KBajpaTHa jeJHA4YMHA, IMCKPUMHHAHTA, HEMOTIyHa KyOHa jeHAYWHAa,
MMarvHapHa jeIMHHIIa, KOMIUIEKCHA paBaH.

ABSTRACT

In this scientific work the concept of quadratic equations will be explained as well as
their solution and the need to expand the set of real numbers, i.e. the origin of the imaginary
number, the set of complex numbers and their representation in the complex plane. The goal
of this scientific workis to discover a new set of numbers, its representation and its connection
with the coordinate system. The method applied in the work is the calculation of the quadratic
equation over the areas of squares and rectangles. Also, one of the methods in the work is the
calculation of the roots of the cubic equation over the volumes of cubes and cuboids. The last,
but not the least important method in the work is the representation of a complex number in
the coordinate system in three ways: over the real and imaginary parts in Cartesian rectangular
coordinate system, through rotation in the polar coordinate system and trigonometric
representation, which leads us to something very interesting. When we "combine" three very
interesting numbers that seem unrelated to each other, we get something very simple. This is
Euler's formula = = —1, which will be fully explained in this work. The numbers 7 and e are
irrational and transcendental, and i is imaginary, resulting in an integer.

Keywords: quadratic equation, discriminant, depressed cubic equation, imaginary unit,
complex plane.
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NCTPAXUBAILE IIVIATOHOBHUX TEJIA - O KOCMHUYKE
CUMBOJIMKE 1O MATEMATHUYKE NIEP®EKIINJE

EXPLORING PLATO’S SOLIDS - FROM COSMIC
SYMBOLISM TO MATHEMATICAL PERFECTION

Aymop:
AJIEKCAH/JIPA MULIh
lpyeu paspeo, 'umnasuja ,, [puwmuna ““ Jlanwe Ceno, Pecuonannu yenmap 3a maienme
Huw

Menrop:
JEJIEHA MUJIOCABJBEBITh
IIpoghecopra mamemamuxe, [ umnasuja , Ipuwmuna“ Jlanwe Ceno

PE3UME

Tema OBOT UCTPaXUBAYKOT pajia jeCy TeOMeTpHjcKa M MaTeMaThyka cBojcTBa [lmaToHOBUX
TeNa, TeT MPaBWJIHHX TNOJHenapa, Koja Cy JOII M3 JaBHUX BpEMEHa IMPEICTaBIbaIH
CaBPILEHCTBO OONMKA y MPUPOAU M MaTeMaTui. L{uib ucTpaxuBama je aHanm3a CTPYKType
OBUX TOJINEIapa, Ka0 M b UXOBE OCOOMHE Y OJTHOCY Ha OpOj CTpaHMIIa, MBUIIA K TEMEHA. Y pay
hemMo BHIETH Kako OHM H3IJIEajy, U3 4era ce cacroje, rie ce JaHac Mory Hahu M KakBy
cuMOOJIMKY UMajy. Yo3HaheMo ce 1 ca HaYMHOM Ha KOjHU ¢€ KOHCTPYHUIITY HeKa O] ibuX. Jenan
JIe0 pajia TOBOPH U O HUXOBO] CUMETPHjHU U YIJIOBHMA, a BuaeheMo U Kako Cy MOBE3aHHU ca
npyrum obnactuma. Ha kpajy, Bugehemo na oBa Tena uMajy jeIMHCTBEHA CBOjCTBA.

Kibyune peun: [lnaToHoBa Tena, cumeTpuja, KOCMOC, T€OMETpHja, IPUPoIa

ABSTRACT

The topic of this research paper is the geometric and mathematical properties of the Platonic
solids, five regular polyhedra, which have represented the perfection of form in nature and
mathematics since ancient times. The aim of the research is to analyze the structure of these
polyhedra, as well as their properties in relation to the number of sides, edges and vertices. In
the paper, we will see what they look like, what they consist of, where they can be found today
and what symbolism they have. We will also learn how some of them are constructed. Part of
the paper will also discuss their symmetry and angles, and we will see how they are related to
other areas. Finally, we will see that these bodies have unique properties.

Keywords: Platonic solids, symmetry, cosmos, geometry, nature
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INPOBJEM BY®OHOBE UIJIE
BUFFON’S NEEDLE PROBLEM

Aymop:
TEOJOPA LIEKT'h
3. paspeo, l'umnasuja ,, bopa Cmanxosuh*, Huw, Pecuonannu yenmap 3a manenme Huw
Menmop:

MAPUJA MUTWh
IIpoghecop mamemamuxe, I'umnasuja ,, bopa Cmanxosuh *, Huw

PE3VME

Tema oBor wucrpakupBaukor paga jecre mnpobnem bydonose uriae i bydonosor
eKcrepuMeHTa. EKCiepuMeHT ce 3acHMBa Ha Oanamy urie onapeheHe QyXHHE Ha MOJ ca
napajiesHO MOCTaB/beHUM JinHUjaMa. L{ub je yTBpauTu BepoBaTHOhy na he uria npenazutu
HEKe O] IMHM]a, IITO oMoryhasa u3padyHaBame IpUOIMKHE BpeIHOCTH Opoja mu (7).

Kibyune peun: Xopx-Jlyj Jleknepk ne bydon, bydonos excnepumenr, urna, 6poj nu (r)
ABSTRACT

The topic of this research paper is the Buffon's needle problem and Buffon's experiment. The

experiment is based on throwing a needle of a certain length on a floor with parallel lines. The

goal is to determine the probability that the needle will cross some of the lines, which allows

for the calculation of an approximate value of the number pi (7).

Keywords: Georges-Louis Leclerc, Comte de Buffon, Buffon’s needle experiment, needle, the
number pi ()
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HPUMEHA CUHYCHE U KOCUHYCHE TEOPEME
APPLICATION OF THE SINE AND COSINE LAWS

Aymop:
MAPUJAHA ’KUBKOBITh
Tpehu paspeo, I'umnazuja ,, bopa Cmanxosuh “, Pecuonanrnu yenmap 3a manenme Huw

Menmop:

AHA MUWJIETUh NJIMh
HacraBuuna maremaruke, ' umuasuja ,,bopa Crankosuh* Huru

PE3VME

Tema OBOT MCTpaXMBAYKOI' pajia je MpUMEHa CHHYCHE W KOocHUHycHe Teopeme. Cam pap je
NOJIeJbeH MO objacTMMa y KOojuMa ce HaBeJeHEe TeopeMe Mory npuMeHuTH. Behuna
nH(popMmalMja HaBEIEHUX y JaToM paay jaoOujeHa je ox mpodecopa cal paheBuHCKOT
¢dakyntera y beorpamy, ®akynrera TexHumukux Hayka y Hoom Cany u @axynrera
uHXemepckux Hayka y KparyjeBuy. OBaj paj 3a nusb uMa IpeICTaBJbamkhe 3Hauaja jeHE
HACTaBHE jeIMHUIIEC KPO3 EeHY IPUMEHY.

KJ’by'{He peun: CHHyCHa T€opE€Ma, KOCMHYyCHa T€EOpEMa, 6I/IOMCX3HI/IK3, reo;[e31/1ja, MAaIIUuHCTBO

ABSTRACT

The topic of this research paper is the application of the sine and cosine laws. The paper itself
is divided by areas in which the mentioned laws can be applied. Most of the information
mentioned in this paper was obtained from professors from the Faculty of Civil Engineering in
Belgrade, the Faculty of Technical Sciences in Novi Sad and the Faculty of Engineering in
Kragujevac. This paper aims to present the importance of a teaching unit through its
application.

Keywords: law of sines, law of cosines, biomechanics, geodesy, mechanical engineering
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OUBOHAYUJEBU BPOJEBU U 3JIATHHU INPECEK:
XAPMOHUJA TPUPOAE U MATEMATUKE

FIBONACCI NUMBERS AND GOLDEN RATIO:
THE HARMONY OF NATURE AND MATHEMATICS

Aymop:
AHA MUTUhH
111 paspeo, 'umnazuja ,, bopa Cmanxosuh” Huw, Pecuonannu yenmap 3a manenme Huw

Menmop:
TAMAPA MUJIOIIEBUh
IIpoghecop npeomema Mamemamuxa, ['umuasuja ,, bopa Cmanxosuh *“ Huw

PE3MIME

duboHaunjeB HU3, Kao OeckoHauyaH (peHOMeH, mojceha Ha HeoOjalllkbHUBE TajHE CBEMUpA.
MehyTum, noctaBsba ce MUTalkE: KOje Cy CTBapHE OCOOMHE OBOT MPUPOIHOT (heHOMEHa U J10
KOjUX TpaHUIla Cce TNpykajy mmerope wmucrepuje? Y o0BOM paay Cy NpPUKYIUbEHA U
CHCTeMaTH30BaHa HajBa)KHUja JOCAJallha Ca3Hama alll Cy MCTOBPEMEHO OTBOPEHE HOBE
JTMMEH3Hje KOje MOTY MPEJICTaBJhbaTh OCHOBY 3a Oyayha HaydHa HCTpaKHBamba.

VY npBoM Jeny paja yHno3HajeMo ce ca MaTeMaTHdkuM renujem Jleonapnom on Iuze-
duboHauMjeM 1o KoMe Cy OBU OpojeBH 100miIH cBoje ume. 3atuM, Aepunumemo Oubonaunjen
HU3 Kao PEKyp3WBHU HU3 Ca YCIOBHMMAa M TOKa3yjeMO FheroBa OCHOBHA CBOjCTBA, TOTOM
o0janrmaBaMo KOHIENT M AeUHUIM]Y 3JaTHOT Mpeceka U J1ajeMO OCBPT Ha HCTOPHjCKHU
npernea. Ha kpajy paga 6aBumo ce npucytHouthy ®@uboHaunjeBux OpojeBa y MpUPOIH U
JbYJICKUM TBOPEBHHAMA.

Kibyune peun: Jleonapno ®ubonaun, ®uboHaunjeB HU3, 3aTHU MIPECEK, OPOjeBH, CBOJCTBA

ABSTRACT

The Fibonacci sequence, as an infinite phenomenon, reminds us of the inexplicable
secrets of the universe. However, the question arises: what are the real properties of this natural
phenomenon and to what limits do its mysteries extend? In this paper, the most important
existing knowledge has been collected and systematized but, at the same time, new dimensions,
that can represent the basis for future scientific research, have been opened.

In the first part of the paper, we are introduced to the mathematical genius after whom
these numbers got their name, Leonardo of Pisa-Fibonacci. Next, we define the Fibonacci
sequence as a recursive sequence with conditions and demonstrate its basic properties. Then,
we explain the concept and definition of the Golden Ratio and providing a review of its
historical background. In the final section, we explore the presence of Fibonacci numbers in
nature and human creations.

Keywords: Leonardo Fibonacci, Fibonacci sequence, Golden Ratio, numbers, properties
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YIIOTPERBA JIPYIITBEHUX MPEJKA MEBY MJIABOM
MOMYJIAIINIOM

SOCIAL MEDIA USE AMONG THE YOUNGER
POPULATION

Aymop:
KPUCTUHA MAKCUMOBHWH
Yemepmu paspeo, I'umnasuja lpuwmuna, Jlanwe Ceno,; Pecuonannu Llenmap 3a manenme,
Huw

Menmop:
JEJIEHA MUJIOCABJLEBI'h
Hpoghecop mamemamuxe, I'umnazuja Hpuwmuna, Jlanwe Ceno

PE3MME

JlpymiTBeHe Mpeke Cy JJaHac He3a00mIa3aH Jeo KUBOTA MIIANX, TOCEOHO Y 100a TUTUTAITHE
epe. Kopucre ce cBakoJHEBHOKAO OCHOBHM KaHaldM 3a KOMYHHUKalujy, 3a0aBy u
caMOM3pakaBame, Iy KUXOBA MPEKOMEpHA ymoTpeda MOXKe YTHLATH Ha pPacIOJIOKCHE,
n3a3uBajyhin aHKCHO3HOCT U JApYre MCHXojoluke terode. OBO MCTpaKUBamke, 3aCHOBAHO HA
CTaTHUCTUYKUM aHaJIM3aMa, UCIUTYje BpeMe MPOBEACHO Ha MaTgopmama, BUXOB yTHIA] HA
€MOITMOHAITHO CTAhE U KAKO CE Taj YTHIIA] Pa3JIMKyje Y 3aBHCHOCTH 011 y3pacTa. [{nsb je monuhn
CBECT O HETaTHBHUM TIOCJIEMIIaMa IPEKOMEPHE YIToTpeOe U MPyKamke MOJIPIIKE POIUTEIbUMA
Y HAaCTaBHHUIIMMA Y 00JbEM pa3yMeBamy OBOT (heHOMEHa, Kako OW MOMOTIIM MITaJiMa Ja OJIPKe
3[paBy PaBHOTEXKY M3Mel)y IUTHUTATHOT U CTBAPHOT KHBOTA.

Kibyune peun: npymrseHe Mpexe, Miaha monysamuja, CTaTUCTHKA, XU-KBaIPaTTeCT

ABSTRACT

Social media networks are today an essential part of young people's lives, especially in the
digital age. They are used daily as primary channels for communication, entertainment, and
self-expression, but their excessive use can impact mood, causing anxiety and other
psychological issues. This research, based on statistical analysis, examines the time spent on
platforms, their effect on emotional well-being, and how this impact varies depending on age.
The goal is to raise awareness of the negative consequences of excessive use and to provide
support to parents and teachers in better understanding this phenomenon, in order to help young
people maintain a healthy balance between their digital and real lives.

Keywords: social media, younger population, statistics, chi-square test
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CYKIIECUBHA MEPEIHbA V TOKY TPYJTHORE CA
MOPEBEIHLEM 3A EBPOIICKY MOIYJAILIAJY ¥V
OJHOCY HA CTAHJAP]

SUCCESSIVE MEASUREMENTS DURING PREGNANCY
WITH COMPARISON FOR THE EUROPEAN
POPULATION IN RELATION TO THE STANDARD

Aymop:
AUJIA UBPO
Yemsepmu paspeo, I'umnazuja Ipuwmuna, Jlanwe Ceno; Pecuonanrnu Llenmap 3a manenme,
Huw
Menmop
JEJIEHA MUJIOCABJBEBITh
IIpogpecop mamemamuxe, I'umnazuja llpuwmuna, Jlanwe Ceno

PE3MME

OBO HCTpaKUBambe aHAJIM3UPA CYKIIECUBHO MEpPEHE TOKOM TpyaHohe Kako OM ce OLeHWIN
epeKTH MEIUIIMHCKUX IMPOTOKOJAa W HUXOBO ycCarjaliaBame ca eBPOIICKHM CTaHIApIuMa.
CBpxa je aHanmu3a 1ojaraka o 3/paBjby Majke U (eTyca y3 NpUMEHY CTaTUCTUYKUX METOA.
MeTto050r1ja KOPUCTH TEXHUKE Kao LITO Cy NECKPUNTHBHA CTaTUCTHKA M KOpejanuja 3a
nopeheme nojaraka u3 pa3InIUTUX €BPONICKUX 3eMasba. PeoBHO npaheme je KIby4HO 3a paHO
OTKpHUBamkE KOMIUIMKAIIMja W TOOOJbINAamke 3/paBiha Majke U (deryca. Pesynratu mokasyjy
BHCOKE €BPOIICKE CTaHAAP/IE, aJTH U PA3JIMKe Yy IPUCTYITY 3[paBCTBEHO] 3aIITUTH, IIITO yKa3yje
Ha NoTpely 3a N0OO0JbIIAKEM JIOKATHUX IPAKCH.

Kibyune peun: CykiecuBHO Mepeme, TpyaHoha, EBporicku cTanmapay, aHain3a mojaTaka,
CTaTUCTUYKU MOJIENTU

ABSTRACT

This research analyzes successive measurements during pregnancy to assess the effectiveness
of medical protocols and their alignment with European standards. The purpose is to analyze
maternal and fetal health data using statistical methods. The methodology applies techniques
like descriptive statistics and correlation to compare data across European countries.

Regular monitoring is crucial for early detection of complications, improving maternal and
fetal health. The results show high European standards, but also highlight differences in
healthcare access, suggesting the need for improvements in local practices.

Keywords: Successive measurement, pregnancy, European standards, data analysis, statistical
model
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I'EOMETPUJA IBEJY IUBUJIN3AILINJA. YHHOPEJIHA
AHAJIM3A TEOMETPHUJE CTAPE I'PYKE U ET'UIITA.

THE GEOMETRY OF ANCIENT GREECE AND GEOMETRY
OF TWO CIVILIZATIONS. COMPARATIVE ANALYSIS
OF EGYPT.

Aymop:
MUJIA MJIAJIEHOBITh
Yemepmu paspeo, I'umnasuja lpuwmuna, Jlanwe Ceno,; Pecuonannu Llenmap 3a manenme,
Huw
Menmop:
JEJIEHA MUJIOCABJBEBITh
Ipogpecopra mamemamuxe, I'umnasuja "lpuwmuna' Jlanwe Ceno

PE3MIME

Erumar u ['puka, n1Be mectuHaiyje, 3a KOje HaM je MpBa acolfjaiuja JeTo, CyHIIE,
y)KUBamke M OAMOp. MHIMOHU TypHCTa TOAUIIKBE 00ub)y OBe JecTHHAIMjE, BEPOBATHO HE
pasmMuIIbajyhu 0 UCTOpUjU M TajHaMa Koje KpHjy. YIPaBO U3 HUX MOTEKIU Cy KOPEHH H
OCHOBE MaTeMaTHKe. MaTreMaTHKe KOjy ¥ MU JJaHac paJiuMo, TI0 UICTUM OCHOBaMa, 1 urje hemo
KOpEHE, Y OBOM Pajy, Majio ayosbe ucTpaxuTu. OBaj pal ce 0aBu MpoydaBameM reOMETpHje Y
IpeBHUM IrBIIH3anyjamMa Erunra u ['puke, BUXOBUM pa3IHYUTHM MIPUCTYITMMA MATEMATHUIIH,
IpUMEHaMa y CBaKOJHEBHOM XHMBOTY M JIOIPUHOCHMA Pa3BOjy caBpeMeHe reomerpuje. Llnb
UCTpaXMBama j€ aHaM3a W ynopehuBame erumnarcke W rpuke reoMeTpuje, ca GoKycoM Ha
IBUXOBE METOJC, MPAaKTUYHY NMPUMEHYy M YTHIa] Ha pa3Boj umcre. CBpxa pama je Oosbe
pasyMeBame KaKO Cy OBE JIBC IIMBHJIHM3AIMje KOPHCTUIEC TEOMETPHjy y apXHTEKTypH,
aCTPOHOMM]U M IPYTUM OOJIACTHMA.

Kibyune peun: reomerpuja, nusunuzanuje, Erunart, ['puka...

ABSTRACT

Egypt and Greece- two destinations that first bring to mind summer, sunshine,
enjoyment, and relaxation. Millions of tourists visit these places every year, probably without
thinking about their rich history and hidden secrets. It is from these civilizations that the
fondations of mathematics, as we know it today, originated. This paper explores these
foundations and their roots. The focus of this paper is the study of geomeryin the ancient
civilizations od Egypt and Greece, their different approaches to mathematics, their applicatons
in daily life, and their contributions to the development of modern geometry. The goal of the
research is to analyze and compare Egyptian and Greek geometry, with an emphasis on their
methods, practical applications, and influence on further mathematical development. Both
civilizations used geometry in architecture, astronomy, and other fields.

Keywords: geometry, civilizations, Egypt, Greece...
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AHAJIN3A KOPEJAIIMJE USMEBY ITIOEHA U IPYI'UX
ITAPAMETAPA Y KOITAPKAIIKUM YTAKMHUIIAMA

ANALYSIS OFCORRELATION BETWEEN POINTS AND
OTHER PARAMETERS IN BASKETBALL GAMES

Aymop:
HUKOJIMHA JOBAHOBW'h
Yemepmu paspeo, ['umnazuja "llpuwmuna,, Jlanmwe Ceno, Pecuonannu yenmap 3a manenme
Huw
Menmop:
JEJIEHA MUJIOCABJBEBITh
IIpoghecopra mamemamuxe, ['umnasuja “Ipuwmuna,, Jlanwe Ceno

PE3UME

Tema oBOr HayyHO-MCTPaXKMBAYKOI' pajia JecTe aHANIM3a Kopejauuje u3Mel)y MOCTUTHYTHX
MOCHA W JIPYTHX MapameTapa y KOIIapKallkuM yTakmunama LlpBeHe 3Besneynocanamimoj
ce3oHu ABA nure. baBuhemo ce JieTaJbHOM aHaJIM30M CBHX I10J1aTaKa KOjU Cy HaM HEOIXOAHU
Kako OMCMO CIIPOBENIN OBO MCTPAXHMBAKE M JOIUIM 10 KOHAYHUX pe3ynrara. Llwb oBor paxa
jecTe aa ce, y3 IpUMEHH CTaTUCTHMUYKUX MpOpadyHa, aHAJU30M Iapamerapa Kao IITO €3 Opoj
MOKYIIIaja 11yTa, Opoj acucTeHIja u 6poj U3ryoJbeHHX JIONTH, HICOUTA HBUXO0BA MTOBE3aHOCT ca
OpojeM nmocturuyTux noeHa. [lomohy kopenanuone u perpecuoHe aHaiause ucnurahemo koju
0]l OBUX IapaMeTapa HajBHIlIE yTHYe Ha e()UKACHOCT THUMA.

KibyuHe peun: cratuctuka, epukacHocT, [IUpCOHOB KOCPUITH]ET, pETPECHOHU MO
ABSTRACT

The topic of this research paper is the analysis of the correlation between the points scored and
other parameters in the basketball games ofCrvenaZvezda in the current ABA League season.
We will conduct a detailed analysis of all the data necessary to carry out this study and reach
final results. The aim of this paper is to examine, through statistical calculations, the
relationship between parameters such as the number of field goal attempts, the number of
assists, and the number of turnovers, with the number of points scored. Using correlation and
regression analysis, we will investigate which of these parameters has the greatest impact on
the team’s efficiency.

Keywords: statistics, efficiency, Pearson coefficient, regression model
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HYJIA U HE'ATUBHHU BPOJEBH O AIICYPAHOCTH 10
HEOIIXOAHOCTH

ZERO AND NEGATIVE NUMBERS FROM ABSURDITY TO
NECESSITY

Aymop:
NCHUIOPA CTOJAHOBUh
Yemepmu paspeo, ['umnasuja ,, [puwmuna’ Jlanwe Ceno,

Pezuonannu yenmap 3a manenme Huw

Mentop:
JEJIEHA MUJIOCABJBEBITh
IIpoghecopra mamemamuxe I'umnazuja ,, Ipuwmuna’ Jlanmwe Ceno

PE3VME

MaremMartuka je je3uK KOjuM roBopu 4uTaB cBeT. OHa omoryhasa peliaBame CTBAPHUX
npobyieMa U IpeCcTaBsba allaT KOju HaM MOMake y 3aMHIIUIbalby U U3rpaamu OyayhHocTH.
BpojeBu cy y BeHOM cpily, a OHU UMajJy U3y3€THO OOraTy UCTOPHjY KOja je caTKaHa O]1
MHOIIITBa KaMeH4YMha, TTHHEHNX 03HaKa U OCTaTaka KOCTH]Y, a TaTUPa JOIII U3 JalieKe
npaucropuje. Mehytum, ja ce nehy nyro 3aap:katu Ha TOME jep OHO HITO je 3aucTa
MOJbYJHAJIO CBET U JIOBEJIO 10 OTPOMHOT HAMpeTKa jecTe MojaBa HyJie 1 HeTaTUBHUX
OpojeBa.OBaj paa MMa 3a IMUJb 1a pa3OUCTPU HEAOYMUIIE U OJIMDKE OAPEIU TojaM HyJie U
HEHOT' KOHIIeNTa Ha ancTpakTHoM HUBOY.Matemartuudap AlexBellos, cmartpao je na je Mnnuja
OmJIa caBpIIEHO MECTO 32 HACTaHAK HYJIC U FlbeHOT KOHIENTa. JeJHOM MPUIMKOM H3jaBHoO je:
,,/neja Huuera Ouna je Beh Taga 1y0oKo y TeMesbuMa BbHX0BE KyIType. AKO pa3MUlLbaTe O
HUPBaHM, TO j€ CTAFhE HUILITABUIIA, CTAFhE Y KOjeM Cy HecTalle CBe OpHre U CBe JKeJbe. 3alTo
oH/Ia HeMaTH cuMmOoi 3a Hummra?  M3melhy ocranor, y3 momoh oBor pana, cazaahemo ga v je
IpoHaJia3aKk HyJie 3aucTa OMo TaKo jeJHOCTAaBAaH.

K/JbYUHE PEUM:MaTemaTHKa, HETAaTUBHU OpPOjEeBH, HCTOPHja MaTeMaTHKE, HYJIa
ABSTRAKT

Mathematics is the language spoken by the whole world. It enables us to solve real-world
problems and is a tool that helps us imagine and build the future. Numbers are at its heart,
and they have an incredibly rich history woven from a multitude of pebbles, clay marks, and
bone remains, dating back to distant prehistory.However, | will not dwell on this for long,
because what really shook the world and led to enormous progress was the emergence of zero
and negative numbers. This paper aims to clarify the confusion and define the notion of zero
and its concept more closely at an abstract level.Mathematician Alex Bellos believed that
India was the perfect place for the emergence of zero and its concept. He once stated: "The
idea of nothing was already deep in the foundations of their culture.If you think about
nirvana, it is a state of nothingness, a state in which all worries and all desires have
disappeared. So why not have a symbol for nothing?”” Among other things, with the help of
this work, we will find out whether the discovery of zero was really that simple.

KEYWORDS:mathematics, negative numbers, history of mathematics, zero
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TEOPUJA TPA®OBA — OCHOBA 3A U3PAJY CO®TBEPA
KOJU MO’KE BUTU UHTEI'PUCAH KAO AJIAT Y
JIJEYEIBY AHKCUO3HOCTH

GRAPH THEORY — A FOUNDATION FOR DEVELOPING
SOFTWARE THAT CAN BE INTEGRATED AS A TOOL IN
ANXIETY TREATMENT

Aymop:
AHA MUTUh
11l paspeo, I'umnasuja ,, bopa Cmanxosuh’ Huw, Pecuonannu yenmap 3a manenme Huw
MenTop:
AHA CTAHOJEBUh
IIpogpecop npeomema Pauynapcku cucmemu u J{uckpexmua mamemamuxa,
Tumnasuja ,, bopa Cmankxosuh *“ Huw

PE3VME
CaBpeMeHH CTHIT KHBOTA, 00eIeKeH yOp3aHUM TEMITIOM H TEKHOM Ka TPEHYTHUM pellemhiIMa,
4ecTo MpeJICTaB/ba 3HayajaH (akTop y HACTAaHKY aHKCHO3HUX cTama. OBaj paJ uMa 3a Lusb Ja
UCTpaXKu U npukaxe moryhnoctu npumene Teopuje rpadoBa y HOBUM NPUCTYIHMA JICUCHa
AQHKCHO3HHUX CTama.
VY npBoMm neny pana npukazana je aeduHuIrja, pa3Boj u npuMeHna Teopuje rpadoa y3 nocedan
ocBpT Ha OjnepoB npodiem Kenur3bepmikux moctoBa. HakoH Tora, mpesicTaBibeH je 3HAYa]
pasBoja coTBepa Koju je 3acHOBaH Ha Teopuju rpadoBa 1 KOjU UMa CBPXY Ja OJIaKIa aHKCHO3HE
cumnrome. [ToToMm je ommcana cama arMKaluja, beHa (QYHKIMOHATHOCT U HAYMH H-eHE U3paJie.
ATUTHKAIINja je TeCTUpaHa | M3JI0KEHH Cy Pe3yNITaTH aHKETe O HeHOj e(hUKACHOCTH.
OBaj pan pacBerJbaBa kako MHTerpamuja Teopuje rpadoBa U caBpeMEHHX TEXHOJIOTHja MOKeE
MTOHYIUTH HOBA pelliekha y 00iacTu cuxorepanuje. Takole, pax Moke MpecTaBIbaTH MOJIa3Hy
OCHOBY 3a J1aJba UCTPAKUBaha U HOBE HAYYHE PaJlOBE Ha OBY TEMY.
Kibyune peun: teopuja rpacdosa, Kenurzoepuiku mocroBu, Jleonapa Ojnep, aHKCHO3HOCT,
co(TBep, eBaslyanuja nporpama

ABSTRACT
The modern lifestyle, characterized by a fast pace and a tendency towards instant solutions,
often represents a significant factor in the development of anxiety disorders. This paper aims to
explore and present the possibilities of applying Graph Theory in new approaches to treating
anxiety disorders.
The first part of the paper presents the definition, development, and application of Graph Theory,
with a particular focus on Euler's problem of the Konigsberg bridges. It then discusses the
importance of developing software based on Graph Theory, designed to alleviate anxiety symptoms.
The paper also describes the application itself, its functionality, and the process of its development.
The application was tested, the results of a survey on its effectiveness are presented.
This paper highlights how the integration of Graph Theory and modern technologies can offer new
solutions in the field of psychotherapy. It also provides a starting point for further research and new
scientific work on this topic.
Keywords: Graph theory, Konigsberg Bridges, Leonard Euler, anxiety, software, evaluation
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LLM-OVI U AUTONOMNOJ VOZNJI PRI RAZLICITIM
AKCIJSKIM PROSTORIMA

LLMS IN AUTONOMOUS DRIVING WITH DIFFERENT
ACTION SPACES

Autor:
TADIJA ZIVKOVIC
11l razred, Gimnazija “Svetozar Markovi¢”, Regionalni centar za talente Nis

Mentor:
Prof. Dr BRANIMIR TODOROVIC
Vanredni profesor, Departman za racunarske nauke, Prirodno-matematicki fakultet Nis

REZIME

Ovaj rad se visoko oslanja na rad [1] da bi testiraokako se Large Language Models(LLM)-
ovi ponasaju pri problemu autonomne voznje, kao i da bi uvideo da li LLM-ovi lako mogu
da pondesu proSirenje prostora akcija, koje bi dovelo do generalizacije problema i
omogucilo bi lak prelazak sa jednog problema sa kojima se agent ve¢ susreo, na nove. Ovo
je narocito pogodno za dinamicke situacije, poput voznje. Utvrdjeno je da je potrebno
napraviti sistem na osnovu koga ¢e LLM moc¢i da se odlu¢i za ta¢no jednu akciju, kao i dalje
razvijanje ove tehnologije ukoliko se cilja na pravljenje odluka u Sirem akcijskom prostoru.

Kljuéne reci: LLM, autonomna voznja, generalizacija

ABSTRACT

This paper is higly contingent on [1] to test how do Large Language Models (LLMs) behave
in problem of autonomous driving, as well as to see if LLMs can easily handle expansion in
action space, which would lead to generalization of the problem and would allow easy
transition from one problem, that agent had trained on, to new ones. This is particularly
convenient in dynamic situations, such as driving. Conclusion is that the system is needed
for LLM to choose exactly one action, as well as continued development of this technology
if the goal is to make decisions in wider action space.

Keywords: LLM, autonomous driving, generalization
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AJITOPUTAM PACIHHOAEJIE BOJA U PA3BOJ
AIVIMKAIIMJE 110 TEOPEMU YETUPU BOJE

COLORING ALGORITHM AND DEVELOPMENT OF AN
APPLICATION BASED ON THE FOUR COLOR
THEOREM

Aymop:
I[IETAP BOI'’JAHOBWh
1V paspeo, I'umnaszuja “bopa Cmankosuh’ Huw, Pecuonannu yenmap 3a manenme Huw

Menmop:
AHA CTAHOJEBUh
[Ipodecop npenmera Maremaruka u Undopmaruka, ['mmuasuja “bopa Crankosuh” Hun

PE3VME

Tema oBoOr HCTpaXKUBAUKOT paja je mpodiem 60jerma MOJIUTHYKO-reorpad)CKuX Kapara, Ho3HaT
Kao Teopema ueTupu 0oje, KOju ce ocjama Ha Teopujy rpadoBa U MaTeMaTUUKy JIOTHKY.
OCHOBHM IIpeIMET pajia je pa3Boj alUIMKallkje Koja MPAaKTUYHO MPUMEmbYje TEOpeMy YeTUPU
0oje. Pan nma 3a cBpXy J1a MIyCTpyje KaKO C€ MaTEMAaTHYKH KOHIIEITH MOTY TMPUMEHHUTH Y
pa3Bojy codTBEpa M BU3YEJIN3ALMjU pa3IMUUTHX M10/1aTaKa. 3aKjby4yak paja yka3yje Ha 3Hayaj
ynotpebe MaTeMaTHUKHUX TEOpEMa y MPOrpaMHupamy U peaJHUM CUTyallljaMma, Kao U Ha yJIory
TEXHOJIOTHje Yy pellaBamy KIACMYHMX MaTeMaTHUKux mpoOiema. Pax mokasyje kako ce
TEOpHjCKa 3HaKka MOTY KOPHCTUTHU 3a CTBapame MHTEPAKTUBHUX M KOPUCHUX COPTBEPCKHUX
pelema.

Kibyune peuu: Teopema uyetupu 0O0je, Teopuja rpadoBa, OCKTPEKHHT, arUIMKaluja,
UMIUIEMEHTAIIH]a.

ABSTRACT

The topic of this paper is the problem of coloring political maps, known as the four color
theorem, which relies on graph theory and mathematical logic. The main subject of this paper
is the development of an application which applies the four colour theorem. This paper presents
how mathematical concepts can be used in software development and visualisation of many
sets of information. The conclusion of this paper points out the importance of using
mathematical theorems in programming and everyday problems, as well as the role that
technology plays in solving classic math problems. This paper shows how theoretical
knowledge can be used in creating interactive and useful software solutions.

Keywords: four color theorem, graph theory, backtracking, application, implementation.
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E®PUKACHA IIPETPAT'A EKCTPEMHUX BPEJTHOCTHU Y
CTPYKTYPAMA IIOJATAKA

EFFICIENT SEARCH ALGORITHMS FOR FINDING
EXTREMUMS IN DATA STRUCTURES

Aymop:
TEOAOPA OBPA/IOBUh
Yemepmu paspeo, I'umnasuja ,, bopa Cmanxosuh*, Pecuonannu yenmap 3a manenme Huw
Menmop:
JEJIEHA MATEJWh

Acucmenm na denapmmany 3a padynapcke Hayke, Ilpupoono-wamemamuyku gaxyimem y

Huwy

PE3UME

ExcTpemMHe BpeIHOCTH NpE/CTaBbajy jeHY O]l OCHOBA Iporpamupama. Mako cy Ha npBU
MorJie]l HETPUMETHE, OHE Cy KJbYYHE 3a pelllaBalbeé MHOIMX KOMIUIMKOBaHHUX IMpoOlsema.
Haume, Heku o/ MO3HATHUX aJlrOpUTamMa KOju MOMaXxKy pajy ONepaTHMBHUX CHCTEMapaje Ha
MPUHLINITY TpaXKemha eKCTPEMHUX BpeaHocTH. OBaj paJ mpyxa JeTajbaH OlKC ajJropurama
3a HaJllaXXehe MUHUMYMa 1 MaKCUMyMa, Kao U KOjy MpUMEHY UMajy y APYTHM 3aJaluMa u
noj3azalliMa M3 MIporpamMupama. ¥ OBOM paay ce pa3maTrpa U BPEMEHCKa CII0KEHOCT
MIOMEHYTUX ajJropuTaMa, a CaMUM THM U HHXOBa €()UKACHOCT — MaKo Cy JaHallbU
KOMIIJyTepu Op3H, 4aKk HU HajHANpeIHHjU HE MOTY Ja M3BpILE MpOorpaMe KOju HHUCY
eduKacHu.

Kibyune peun: MunnuMym, MakCUMyM, aJlTOPUTMH, BpEMEHCKA CII0KEHOCT, e(pruKacHOCT
ABSTRACT

Extremums are one of the foundations of the programming. Although they are negligible on
the first sight, they are essential for solving a lot of complicated problems. Furthermore,
some of the algorithms that assist in running of operating systems are based on the finding
of extremums. This research provides detailed description of search algorithms for finding
minimums and maximums, as well as their application in other problems and subproblems
in programming. In this research, time complexity of previously-mentioned algorithms is
also explained in detail, and therefore their efficiency — modern computers are fast, but even
the most advanced ones couldn’t complete the task that isn’t efficient enough.

Keywords: Minimum, maximum, algorithms, time complexity, efficiency
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MOBHUJIHA AHIAPOU AIIVIMKALINJA 3A
IIPEITIO3HABAIBE AKOPJIA 3ACHOBAHA HA
AHAJIN3U CIIEKTPA ®PEKBEHIIMJE 3BYKA

MOBILE ANDROID APPLICATION FOR CHORD
RECOGNITION BASED ON SOUND FREQUENCY
SPECTRUM ANALYSIS

Aymop:
HUT'OP UBETKOBW'h
Yemepmu paspeo, ['umnasuja ,, bopa Cmankosuh *“ Huw, Pecuonannu yenmap 3a manenme
Huw

Menmop:
I'OPAH IIBETKOBI'h
Jurn. umx. Enexrporexnuke, PeryOnnuku 3aBox 3a cratuctuky Cpouje, [10 Hum

PE3MME

Ammukangja Moj Akopa je eQyKaTMBHM M IOMONHM anar HaMemeH TUTapucTUMa H
MHAJaHUCTHMA, TIOCEOHO TOYETHUIIMMA, ald U HalNpeaHHjUM My3udapuma. [JiaBHa
(YHKLUMOHATHOCT aIjIMKallkdje je TNpPEeno3HaBame OJCBUPAHMX TOHOBA M aKopjaa, Kao u
ayTOMATCKO ,,CKPOJIOBaFE™ MY3HUKOT 3aIlHCa y PEaTHOM BPEMEHY, IITO OJIAKIIaBa CBUPAKE U
yueme. AIIMKalyja ce cacToju U3 TPH INIaBHA MOJyJa: TjyHepa 3a ITUMOBamkhe MHCTPyMEHaTa,
MOJIyJIa 32 yUeHhe akop/ia ca BU3YESIIHOM ITPOBEPOM TauHOCTH CBUPAa, M MOIYJIA 33 IPUKA3 U
ypehuBame My3UUKUX 3aMuca y pa3aIuuyuTUM GopMaTuMa (HOTHH 3amuc, Tabiarype, akopan).
VY cBpxy npemno3HaBama (PpeKBeHIIMja 1 TOHOBA KopucTH ce bp3a dypujeoBa Tpanchopmarmja
(FFT), nok ce 3a mperno3HaBame akopia KOpUCTU J[MCKpeTHa KOCHHYCHa TpaHc(opmaluja
(DCT).

Kibyune peun: bp3a dypujeoBa Tpanchopmanuja, [JuckpeTHa kKocuHycHa TpaHcdopMmalmja,
MPero3HaBake aKop/a, aHAPOU] aluTHKaIija, aHaJIn3a CIIeKTpa 3ByKa.

ABSTRACT

The Moj Akord application is an educational and assistive tool designed for guitarists and
pianists, particularly beginners, but also suitable for more advanced musicians. The main
functionality of the application is the recognition of played notes and chords, as well as
automatic scrolling of the music sheet in real time, which facilitates both playing and learning.
The application consists of three main modules: a tuner for instrument tuning, a chord learning
module with visual verification of correct playing, and a module for displaying and editing
musical sheets in various formats (standard notation, tablature, chords). For the purpose of
frequency and tone recognition, the Fast Fourier Transform (FFT) is used, while the Discrete
Cosine Transform (DCT) is used for chord recognition.

Keywords: Fast Fourier Transform, Discrete Cosine Transform, chord recognition, Android
application, sound spectrum analysis.
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IHPUMEHA MUKPOBUTA U APAYUHA
MICROBIT ANDARDUINOAPPLICATION

Aymop:
BOI'JAH MWJIN'h
Yemepmu paspeo, ,, I umnazuja‘ y [Ipoxynmwy, Pecuonannu yenmap 3a marenme Huw

Menmop:
HPOPHE MUTPOBU'h
IIpoghecop pauynapcmea u ungpopmamuxe, ,, I'umnazuja‘ y Ilpoxynoy

PE3MME

Tema ucTpaxuBavKor paja cy CriocOOHOCTH KOje MUKPO OUT H apyHHO roceayjy. CBpxa oBor
HUCTPAKMBAYKOT paja je 00Jbe yIO3HABaWkE Ca MHUKPO OUTOM M apAyHHOM, HHXOBUM
MOryhHOCTHMa M MPUMEHOM Y CBAaKOJHEBHOM JKHBOTY. MeTo/la OBOT MCTPaKUBAYKOI paja
3aCHHMBa Ce Ha KOpHUIINEmhY MUKPO OMTAa U apIyHWHa y CBAKOJIHEBHOM JKHBOTY Ha Pa3IH4YMTE
Ha4YUuHC.

Kiby4He peun: ucTpaxuBauku paja; MUKpO OUT; aplyHHO;,

ABSTRACT
The topic of the research paper is the capabilities that the micro bit and arduino possess. The
purpose of this research paper is to better familiarize yourself with the micro bit and arduino,
their capabilities and applications in everyday life. The method of this research paper is based

on the use of the micro bit and arduino in everyday life in various ways.

Keywords: researchpaper; micro bit; arduino;
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IHHPEITIO3HABAILE TEKCTA HA CPIICKUM
PETUCTAPCKHUM TABJIMIHAMA ITOMORY
»  ESSERACT-OCR“ CO®TBEPA

RECOGNITION OF TEXT ON SERBIAN LICENCE PLATES
USING ,,TESSERACT-OCR“ SOFTWARE

Aymop:
BYKIIETPOBUh
Tpehu paspeo, I'umnasuja ,, bopa Cmankoeuh ', Huw, Pecuonannu yenmap 3a manenme Huw

Menmop:
HBOPBHE UMKW'h
Acucmenm, Enexkmponcku ¢paxyrmem, Huw

PE3VME

Tema 0BOT HCTPaXKMBAYKOT pajia je CHCTEM MpETNo3HaBamka TEKCTa Ha CPIICKAM PEruCTapCKUM
TabiuiaMa: IPUHIIUI HBEroBOT (DYHKIMOHKCAKA, KOPALH Y HETOBOj METOIOJIOTUJH U
noMohHU anaTh 3a leHO CIPOBOlebE, Pe3yIITaTH HETOBOT Pajla, lEeroBe BpJIMHE, MaHE U
Moryha no6ospiiama. [{uss ucTpaxkuBama je cTBapame KOPUCHOT M MHOBATUBHOT CHCTEMA 3a
Mpero3HaBame TeKCTa KopuithemeM ,, Tesseract-OCR™ codTeepa u ynopenuTu ra ca Apyrium
cucremuma. MeToJ1 pajia ce 3aCHHMBA Ha PUKYILJbalby MOJaTaka 3a TECTUPAE Y OOIHUKY
CJIMKa, EKCTIEPIMEHTHUCAY Cca MPETIPOLIECUPAHEM CIIHKE, ITPETIO3HABAKY TEKCTA HA H0j U
KacHH]jOj o0pau pe3yiaTara, y3 mporpaMmupame U MpuMeHy oAroBapajyhux airopurama.

Kibyune peun: , Tesseract; ,,OCR“; ,, ALPR “; nporniecupame; peructapcka TadJmIia.

ABSTRACT

The topic of this research work is a text recognition system for Serbian license plates: the
principles of its functioning, the steps in its methodology, supporting tools used in its
implementation, the system’s results, its advantages and disadvantages, and possible
improvements. The goal of the research is to create a useful and innovative text recognition
system using the “Tesseract-OCR” software and to compare it with other systems.

The research method is based on collecting test data in the form of images, experimenting
with image preprocessing, recognizing text from the images, and postprocessing the results,
with programming and applying appropriate algorithms.

Keywords: Tesseract; OCR; ALPR; processing; license plate.
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IMPOI'PAM 3A CKPEHUPAILE MPEJKA - CAJGEP
BE3BEJHOCT

PROGRAM FOR NETWORK SCANNING - CYBER
SECURITY
Aymop:
MUJIIAH KOMATUHOBHWh
Tpehu paspeo, I'umnaszuja “bopa Cmankoeuh Huw'”, Pecuonannu yenmap 3a manenme Huw

Menmop:
MUTAP KPCTOBU'h
Tumnazuja “bopa Cmanxosuh” Huw

PE3MME

Tema oBor HayuyHOr paja jecTe Mmporpam Koju 0M ce KOpucTHo y cajoep OezbenHocTu 3a
CKCHHpame Mpexa. Y YBOIHOM ey j€ 00jalllleHO Kako Ce MpOorpaMHu OBE BPCTE
KopucTtuiie y cajoep 6e30eAHOCTM M Ha KOjU HAUYMH MOTY Jia MOOO0JbILNAJy CUTYPHOCT
cuctema. [{usb pana je 6no HampaBUTH MpOrpaM Koju O, 3a pa3auKy O] IPYTUX MMporpama,
610 epuKacHU]jU, Pa3yMJBUBHjH U Ca4yyBao BUILIE BpEMEHa 3a cBOj mocao. [Iporpam je nucan
y mporpamMckom je3uky Python u moxe ce najbe HagorpahjuBatu.

Kibyune peun: cajoep 6e30€1HOCT, CHCTEMCKE C1ab0CTH, CKEHUPAHE.
ABSTRACT

The topic of this scientific paper is a program that would be used in cybersecurity for
scanning networks. The introductory part explains how programs of this type are used in
cybersecurity and how they can improve system security. The goal of the paper was to create
a program that, unlike other programs, would be more efficient, more understandable and
save more time for its work. The program is written in the Python programming language
and can be further upgraded.

Keywords: cybersecurity, systems’ vulnerabilities, scanning.
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YTULHAJ APYHITBEHUX MPE’KA HA
INPOKPACTUHALINJY

THE IMPACT OF SOCIAL MEDIA ON PROCRASTINATION

Aymop:
HUKOJIETA CTOJMEHOBUh
opyau paspeo 'umnaszuje Cmojan Jbyouh Jlebane, pecuonannu yenmap 3a manenme Huw

Menmop:
CABA TOJJOPOBUH
T'umnazuja Cmojan Jbybuh, Jlebane

PE3MME

[{usb oBOT HCTpaXKuBamba jecTe yTBphHUBame Kako TO APYIITBEHE MPEKE U UHTEPHET YTUUY Ha
npokpactuHanujy. IlocmaTpaHe cy pasiuke CTelneHa OCHOBHUX BapHjabmu. VY3opak
noapasymena 101 ucnuranuka. bpoj ucnutannka 610 je IPUKYIUbEH y MEPHOAY OKTOOap -
HoBemOap 2024. ronune. Kopumhenu mncrpymentu cy: IlenesuheBa ckaiia 3a10BOJbCTBA
xuBoTOM, GPS-9 ckana koja ce KOpUCTH 3a MPOLEHY OIIITEr HUBOA MPOKpAcTUHALMjEe U
comuo-aeMorpadCcKu  yIUTHUK ca TMUTalkbUMa 3a ToTpede HUCTpakuBama. METOoI0IOUIKH
IPUCTYI M 00paja MojaTaka cacToju ce U3 JecKpunTHBHE cTatuctuke, Kopuoaxosor Anda
KOE(HIIM]EHTA, KOPEIALMOHE aHAJIN3E U PErPECUOHE aHAJIM3E.

Kibyune peun: [Ipokpactunanuja, JIpymrsene mpexe, [Icuxomnourku ytunaj, 3a10BoJbCTBO
KUBOTOM

ABSTRACT

The aim of this research is to determine how social media and the internet influence
procrastination. Differences in the levels of the main variables were observed. The sample
consisted of 101 participants. Data collection took place between October and November 2024.
The instruments used were: the Satisfaction with Life Scale by Penezi¢, the GPS-9 scale for
assessing the general level of procrastination, and a socio-demographic questionnaire with
additional questions designed for the purposes of this study.
The methodological approach and data analysis included descriptive statistics, Cronbach’s
alpha coefficient, correlation analysis, and regression analysis.

Keywords: Procrastination, Social Media, Psychological impact, Life Satisfaction
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YIIOTPEBA BEPHU JIETO POBOTA U MBOT-A ¥
HACTABH CA JIEIIOM

THE USE OF VERNI LEGO ROBOT AND MBOT IN
TEACHING STUDENTS

Aymop:
MUA MUJIAHOB
7. paspeo, OIII,, 8. cenmembap “ [lupom, Pecuonannu yenmap 3a manenme Huw

Menmop:
CABA PUCTUh MAPKOBUh
Hacmasnux mexnuke u mexnonocuje y OLLL,, 8. cenmembap *“y Ilupomy

PE3MME

VY pany he outu npukasana Beza usmely podora Jlero Bepuuja u Mbot-a u muxosor
JOTIPUHOCA Yy 3aHUMJBHMBHjEM CaBllaflaBamby I'pajiiBa y HACTABHOM IIPOIECY, KOHKPETHO Yy
HACTaBU CHIJIECKOT je3WKa, ca Y4YeHHIMMa Miahux paspena, pa3IudUTHX HUHTEIEKTYyaTHUX
CIIOCOOHOCTH. Y UCTpaKHUBamky YUECTBY]Y YUEHHUIIU Ipyror paspena. L{usb oBor pana je na ce
UCIUTA JOTPUHOC POOOTa Y YUeHY, Ka0 U Pa3BOj CaBPEMEHUX TEXHOJIOMIKUX BEIITHHA KOje CY
OuTHe 3a MOAepHH CBeT. [IpuMemeHa je MeTo/la aHaluHM3e pesysraTa pajga ca poOOTHMA.
3akJpyuak je Aa cy poOOTH yCHEIIHM MOMONHMIIM yYEHHUIMMa Y HACTaBU M Ja Cy YacOBU
3aHUMJBHBH]H, TIOCEOHO JIEIH Ca Ay TH3MOM.

Kibyune peun: Po6ot, pobortuka, JleroBepuu, Mbot, yuenuu, HacTaBa.
ABSTRACT

This scientific work will present the connection between LegoVerni robot and Mbot
and their contribution to the more interesting acquiring of knowledge in the educational
process, especially in the English language classes with young learners of different intellectual
abilities. The second grade students participate in this research. The aim of this work is to
examine the contribution of robots in learning, as well as the development of modern
technological skills which are essential for modern world. The method of analyzing the results
with working with robots was applied. The conclusion is that robots are successful assistants
for students in class and that classes are funnier, especially to children with autism.

Keywords: Robot, robotics, LegoVerni robot, Mbot, students, educational process.
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QR KOJOBHU KAO CPEACTBO JUT'NTA/IM3AIIUJE
OBPA30OBHUX YIIVIATA: EOUKACAH MO/JIEJI
IINIARAIBA IIKOJICKUX EKCKYP3UJA

QR CODES AS A MEANS OF DIGITALIZING
EDUCATIONAL PAYMENTS: AN EFFICIENT MODEL
FOR SCHOOL EXCURSION PAYMENTS

Aymop:
BVYK ITPOKOIIOBUHR
Ocmu paspeo, OL ,, Cmeghan Hemarva * Huwi, Pecuonanuu yenmap 3a manenme Huw

Menmop:
BECHA KOIIUR!, PEHATO MAIIYP!, AHACTACUJA KOILINH?
'Hacrasuuk, Ol ,,Credan Hemama* Hum
2Capanank, DakynTer copTa U (pU3NYKOT BaCIIUTaka, YHUBEp3UTeT y beorpamy

PE3MME

Kopumheme QR komoBa y armmmkanujama 3a MOOMIHO OaHKapCTBO 3HAUYajHO je
TpaHnchopMucano HAaYMH Ha KOJU KOPUCHULIM 00aBibajy puHaHCH]CKe TpaHcakiuje. OBaj pas
UCTpaXKyje MpUMeHy cucTeMa 3a miahame myreM QR komoBa, ca moceOHUM ocBpTOM Ha IPS
QR xox crarmapn pa3sujeH o ctpane Hapoane 6anke Cpowmje. IPS QR kon, yBenen 2018.
roauHe, omoryhaBa Op3e, curypHe u Oe3rperiHe TpaHcakiyje myteMm mM-banking ammmkaryja,
JETHOCTAaBHUM CKEHUpPAmEM KOJa KOjU CaJpKU CBE HEOMXOJHE Tojarke 3a Turahame. OBa
METO/Ia C€ CBE BUIIIE KOPUCTH 3a I1ahamke KOMyHAJIHHUX YCIIyTa, KYIIOBHHY Y MPOJaBHHUIIaAMA 1
MelycoOHe TpaHcdepe HOoBIa U3Mel)y KOpHUCHUKA.

ITocebna maxma y pany nocsehena je moryhnoctu npumene QR mahama y cBpxy
yHampehema cuctema miahama MKOJICKHX eKcKyp3uja. OmoryhaBameMm poauTesbuMa a
eKCKyp3uje 1uiahajy myTeM CTaHIapIu30BaHUX U J1ako ckeHupajyhux QR konosa, mporec
MOCTaje TPaHCIIAPEHTHU]U, €(OUKACHHU]U U JeTHOCTABHUjH 3a Mpahermke — KaKo 3a MIKOJIE, TAaKO U
3a POAUTEJBE..

Kibyune peun: QR xon, mobmirHO 6ankapeTBo, IPS cucrem, qururamHo rahame

ABSTRACT

The use of QR codes in mobile banking applications has significantly transformed the way
users perform financial transactions. This paper explores the implementation of QR code
payment systems, with a focus on the Instant Payment System (IPS) QR code standard
developed by the National Bank of Serbia.

Special attention is given to the potential application of QR code payments in the context of
improving the payment system for school excursions. By enabling parents to pay for excursions
through standardized and easily scannable QR codes, the process becomes more transparent,
efficient, and easier to track for both schools and parents.

Keywords: QR code, mobile banking, IPS system, digital payment
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HPUMEHA PELHUKJIMPAHOI ITAIIUPA, CTAKIJIA,
HEIIEJA 1 HEMEHTA Y I'PABEBUHCKOJ
NHAYCTPUIN

APPLICATION OF RECYCLED PAPER, GLASS, ASH, AND
CEMENT IN THE CONSTRUCTION INDUSTRY

Aymop:
AHA TIETPOBH'h

Llecmu paspeo, OL ,, Cmeghan Hemarva ** Huw, Pecuonannu yenmap 3a manenme Huw

Menmop:
BECHA KOIIM'R!, AHACTACHJA KOILIUR?3#
Yunn.une. mawuncmea u npogpecop TUT, ,,Cmegpan Hemarva"Huw
2Capaonux, daxynmem cnopma u gusuuxoz sacnumarsa, Yuusepsumem y beozpady, Cpbuja
$Vuusepsumem ymemnocmu, beoepad, Cpéuja
*Daxynmem meouyunckux nayxa Yuusepsumema y Kpazyjeeyy

PE3UME

Peruknaxca Mmatepujaja Kao 1ITO Cy Marup, CTaKio, Merneo 1 IEMEHT UMa CBE 3HaYajHU]y yJIOoTy
y CaBpEMEHO] MHIYCTPH]JHU, MOCEOHO Y KOHTEKCTY OJAPKMBOT pa3BOja M 3aIITUTE KUBOTHE
cpeauHe. HbuxoBa MoHOBHA ynoTpeda TONPHUHOCH CMamelhy OTHala, YUITEOU SHepruje u
CMamelhy EMHUCH]E IITETHUX TacoBa. PEIMKIIMpaHu manup ce KOPUCTH y Tpal)eBUHAPCTBY Kao
J07laTaKk y TepMOU30IaLMOHUM MaTepHujanuma. CTakio ce y rpal)eBUHCKO] MHAYCTPHUjH Kao
MJIEBEHO CTAKJIO MOXe€ JJ0JJaBaTH OETOHY U acaliTy pajau No0oJbllIaka YBPCTONE U TPAJHOCTH.
Ileneo, napouuTo sietehu meneo U3 TepMoeNEKTpaHa, UMa IIUPOKY MPUMEHY Y NMPOU3BOAKU
nemeHTa 1 6eroHa. OH noOoJblllaBa CBOjCTBA MaTepHjajia U 3aMembyje €0 TPAAUIIMOHATHUX
CHpOBHHA, yuMe ce cMmamyje emucuja CO: u Tpomak npousBome. PelMKINpanu IEMEHT U
3aMEHCKH MaTepHjaJid, MOMYT IIJbaKe U Terelia, KOPUCTE C€ Y MPOU3BOABH T3B. €KOJIOIIKOT
6erona. OBa pelema MoOMaxy rpal)eBUHCKO] HHAYCTpHjH Ja Oyae epukacHuja U €KOJIOIIKU
MpUXBaT/bHBHja. YTIOTpeOa OBUX PEIMKIMPAHUX MaTepHjalia JOMPUHOCH Pa3BOjy MUPKYJIapHE
eKOHOMHU]€ U MPEeCTaBba BaykKaH KOPAK Ka OJP)KUBOj WHAYCTpHUjcKoj OyayhHOCTH.

KibyuHe peun: penukimpanyu MaTepH]jalid, Manup, IEMEHT, OJIP’KUBHU pa3Boj

ABSTRACT
Recycling of materials such as paper, glass, ash, and cement plays an increasingly important
role in modern industry, especially in the context of sustainable development and
environmental protection. Their reuse contributes to waste reduction, energy savings, and a
decrease in harmful gas emissions. Recycled paper is used in construction, particularly as an
additive in thermal insulation materials. Ground glass can be added to concrete and asphalt in
the construction industry to improve strength and durability. Ash, especially fly ash from
thermal power plants, has wide application in the production of cement and concrete. It
enhances the properties of materials and partially replaces traditional raw materials, thus
reducing CO: emissions and production costs. Recycled cement and substitute materials such
as slag and ash are used in the production of so-called green concrete. These solutions help the
construction industry become more efficient and environmentally friendly. The use of these
recycled materials contributes to the development of a circular economy and represents an
important step toward a sustainable industrial future.
Keywords: recycled materials, paper, cement, sustainable development
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YTULIAJ IPYIITBEHUX MPEKA U BYKE HA IAMREILE
KOJ MJIAJIMX
IMPACT OF SOCIAL MEDIA AND NOISE ON MEMORY IN
YOUNG PEOPLE

Aymop
INETPA BYKWh
Ocmu paspeo, OLL ,, Cmegan Hemara “ Huui, PETMOHANHU LeHTap 3a TaneHTe Huw

Menmop
BECHA KOLIWR!, AHACTACHJA KOLIUR?3* HATAJIUJA HUKOJINR®
YTunn.une. mawuncmea u npogpecop TUT, ,,Cmeghan Hemarsa''Huwu
2Capaonux, @axynimem cnopma u usuuxoz eacnumarsa, Yuueepsumem y beozpady, Cpbuja
3Vuusepsumem ymemnocmu, beozepao, Cpbuja
*Daxynmem meouyunckux nayxa Yuusepsumema y Kpazyjeeyy
S Meouyuncku gpaxynmem Yuueepzumema y Huuuy

PE3UME

Tema uctpakuBama je yTHIIa] IpyIITBEHUX Mpexa u Oyke Ha namheme ko muaaux. Lnb
paja je Ja ce MCIUTA YTHIA] IPYLITBEHUX Mpexka M Oyke Ha KamanuTeT nmamhema Koj
MIIaaux ocoba. Y3umajyhu y 003up cBe Behy U310KEHOCT MIIAJIUX JUTUTATHUM ypehajuma,
Kao ¥ CBE MPHUCYTHHUje OyKe y )KUBOTHOM M 00pa30BHOM OKPYKEHY, HCTPAKUBAKE ce OaBU
aHAJIM30M KOTHUTHBHUX TOCJIEIUIla OBUX (eHOMeHa. VcTpakuBame je CIpOBEICHO
METOJIOM aHKETUpPamka U KOTHUTUBHOT TECTHpamka Ha Y30pKY yUeHHKa. Pe3ynraTu ykaszyjy
Ha 3HAYajHy TOBE3aHOCT W3Mel)y BHUIIECTPYKOT MEAMJCKOT 3a1aTka (MyJITUTAaCKHHTA),
HUBOA M3JIOKEHOCTH Oyl U CMamema pajHe MeMopHje U KoHieHTpanuje. OBaj pafg
MOJICTHYE HA /1aJbe UCTPAKUBAHE Y 00JIaCTH KOTHUTHBHE €KOJIOTH)€ MITA/INX. .

KibyuHe peuun: qpymrBeHe Mmpexe, Oyka, namheme, KOHIICHTpaIyja
ABSTRACT:

The research topic is the impact of social media and noise on memory in young people. The
aim of this study is to examine the influence of social media and noise on memory capacity
among youth. Considering the increasing exposure of young individuals to digital devices,
as well as the growing presence of noise in both living and educational environments, the
research focuses on analyzing the cognitive consequences of these phenomena. The study
was conducted using a survey and cognitive testing on a sample of students. The results
indicate a significant correlation between media multitasking, levels of noise exposure, and
the reduction of working memory and concentration. This paper encourages further research
in the field of cognitive ecology among young people.

Keywords: social media, noise, memory, concentration
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YIIOTPEBA CEH30OPCKE TEXHOJIOI'HJE Y
OJAKIIABABY KPETABA CJJABOBU/INX OCOBA HA
KIIM3AJIMIITY

USE OF SENSOR TECHNOLOGY TO FACILITATE THE
MOVEMENT OF VISUALLY IMPROVED PEOPLE ON
THE ICE RINK

Aymop:
KATAPUHA TTIEJUU R
Ocmu paspeo, OLL ,,Cmeghan Hemarva * Huwi, Pecuonannu yenmap 3a manenme Huw

Menmop:
BECHA KOILIUh1, AHACTACUJA KOLIMWK2,3,4, HATAJIMJA HUKOJIUR®
Y umn.nar. MammECcTBa B ipodecop TUT, ,,Credan Hemama Hum
?Capaguuk ucTpaxkupad, GaKkynTeT crnopTa 1 GU3MUKOT BacIUTamka, YHUBep3uTeT y beorpay,
$Yuusepsuter ymernocty, beorpan, Cpbuja
*dakynTeT MEIMIMHCKUX HayKa YHuUBep3uTeTa y Kparyjeniy
® MeuuuHcku hakyarer Yuusepsutera y Humry

PE3VME

Y oBOM paay HCTpaxyje ce mpuMeHa ceH3zopa mokpera Carv 2, mpBoOMTHO pa3BHjEeHOT 3a
notpebe CKkujama, y by yHampehema cmocoOHOCTH KpeTama crnaboBuauX ocoba mpu
KIn3amy. Y3 ynorpely BemTauke natenurennuje (Al), oBa TexHonoruja omoryhasa peaiHo-
BPEMEHCKY TaKTHJIHY WJIM ayJUTHBHY NOBpPaTHY MH(OpMALMjy KOPUCHHUKY MPEKO CHUTHAJA,
gume ce o0e30elyje OezOemnuje W camocTaliHMje KpeTame. [Ipukasyje ce KOHIeNT
MouduKaiuje oBor ypehaja y nuiby npahema Kperama U npyskama NoBpaTHe HH(popMalyje
cnaboBuauM kopucHuiMa. OBaj nmpuctyn omoryhaBa 6e30e/1H1je U CaMOCTaJIHU]€ KpeTame,
NOMKyhH KBaIMTET )KUBOTA M COLMjATIHY HHKITY3H]Y.

Kibyune peun: Cenzop nokpera, cnaboBua0CT, Kin3ame, Al, XalTHYKU 1 3BYYHH CUCTEMHU
ABSTRACT

This paper explores the application of the Carv 2 motion sensor, originally developed for
skiing, in enhancing the mobility of visually impaired individuals during ice skating. Utilizing
artificial intelligence (Al), this technology enables real-time tactile or auditory feedback to the
user through signals, ensuring safer and more independent movement. The concept of
modifying this device to track motion and provide feedback to visually impaired users is
presented. This approach promotes safer and more autonomous mobility, improving quality of
life and fostering social inclusion

Keywords: Motion sensor, visual impairment, ice skating, Al, haptic and auditory systems
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CITIZEN SCIENCE - TPABAHU KAO UCTPAJKHABAYM,
MOBWJIHA TEJJE®OHU KAO AJIAT 3A YACTHIN
BA3JIVX

CITIZEN SCIENCE - CITIZENS AS RESEARCHERS,
MOBILE PHONES AS TOOLS FOR CLEANER AIR

Aymop:
KAJIMHA ©UJINTIOBUHh
Llecmu paspeo, OLlI ,,Cmeghan Hemarwa * Huwi, Pecuonannu yenmap 3a manenme Huw

Menmop:
BECHA KOIT'R!, AHACTACHJA KOLIUH?3#
Yunn.une. mawuncmea u npogpecop TUT, ,,Cmegpan Hemarva"Huw
2Capaonux, @axyimem cnopma u usuuxoe eacnhumarsa, Yuueepsumem y beoepady, Cpbuja
$Vuusepsumem ymemnocmu, beozepad, Cpbuja
*darynmem meouyunckux nayka Yuueepzumema y Kpazyjeeyy

PE3VME

Tema oBOr MCTpaXMBAaYKOT paja je MpUMEHa CaBPEMEHUX TEXHOJIOTHja, Mpe CBera
MOOMIHHX Tene(oHa, y 3aIUTHTH )KUBOTHE CpPEeIUHE Kpo3 mpaheme KBaluTeTa Ba3lyxa y
ypbanuMm cpeauHama. Mictpakyje ce kako rpahanu, y3 momoh MOOMITHHX arTkKaluja u ,,citizen
science’ mpuctyma, MOTy Ja IPUKYIUJbajy | Jeie noaaTke o 3arahemy Bazayxa (Hnp. PM2.5 u
PM10 uecTtune), yMMe aKTUBHO YUECTBY]Y Y OUyBamy 3paBe KUBOTHE CPEJIUHE.

[wp ucTpaxkuBama je Ja ce MCIUTa MOryhHOCT MpUMEHEe NMaMeTHHX TeiedoHa Kao
MIPUCTYTIAYHOT ajiaTa 3a npaheme cTama XUBOTHE CPEIUHE, Kao U J1a Ce MOJICTAaKHE aKTUBHO
yKJbyunBame rpalh)aHa, HApOUUTO MIIANX, Y €KOJIOIIKE aKTUBHOCTU M JOHOIICHE JIOKATHHX
CKOJIOIIKAX WHHIUjaTUBA.

Meron pajia noapasyMeBa aHaU3y MOCTOjehnx MOOMITHMX aruIMKalyja, IPUKYIIbakhe
MoJlaTaka y pealHoM BpEMEHY M pa3MeHy pe3yiraTa y3 TMOACTUIAmhE €KOJIOIIKE CBECTH KOJ
MITa TUX.

Kibyune peun: Citizen science, moounau teneoH, 3aral)eme Bazayxa

ABSTRACT

The topic of this research paper is the application of modern technologies, primarily
smart mobile phones, in environmental protection through air quality monitoring in urban
areas. It explores how citizens, with the help of mobile applications and the "citizen science"
approach, can collect and share data on air pollution (e.g., PM2.5 and PM10 particles), thus
actively contributing to maintaining a healthy environment. The aim of the research is to
examine the potential of using smartphones as accessible tools for monitoring environmental
conditions, as well as to encourage the active involvement of citizens, especially youth, in
ecological activities and the initiation of local environmental actions. The research method
includes the analysis of existing mobile applications, real-time data collection, and the
exchange of results, while promoting ecological awareness among young people.

Keywords: Citizen science, mobile phone, air pollution
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CMABEBE YIVBEHUYHOI OTUCKA Y 3AJETHUIIN
KOPUHIREILEM BATEPHUJA CA COJIAPHUM
IIYIbAYEM

AIR REDUCING THE CARBON FOOTPRINT IN THE
COMMUNITY THROUGH THE USE OF SOLAR-
POWERED BATTERY CHARGERS

Aymop:
EJIEHA JOBAHOBUWh
Llecmu paspeo, Ol ,,Cmegan Hemarwa * Huwi, Pecuonannu yenmap 3a manenme Huw

Menmop:
BECHA KOIIUR!, PhD AHACTACUIJA KOLIUKR?3*, Jouent xp UTOP JOBAHOBUR®
Ylunn.une. mawuncmea u npogpecop TUT, ,,Cmedan Hemarsa"Huw
2Capaonux, daxynmem cnopma u gusuuxoe sacnumarsa, Yuusepsumem y beozpady, Cpbuja
$Vuusepzumem ymemnocmu, beozpao, Cpbuja
*Daxynmem meouyunckux nayxa Yuusepsumema y Kpazyjeeyy
® Enexmponck ¢paxynmem Yuugepzumma y Huuwy

PE3VME

Pan uctpaxyje moryhHOCTH cMamema yYIJbEHUYHOT OTHCKA Y JIOKATHO] 3ajeTHUIN ITyTEM
ynoTpebe GarepHja ca CoOJapHUM IyHadeM 3a NMymeme MoOmHuX tenedona. [Tomaszehu on
MoJIaTKa J]a CBAaKM IyHOJIeTHHU rpalhanuH rpaga Huma y mpocexy JHEBHO MTyHH jelaH MOOWITHA
ypehaj, U3BpILIEH je MaTeMaTHUKH MPOpayyH MOTEHIIMjalHe YIITE/e €JIeKTPUUHE SHEepruje U
cMamema emucuje yribeH-muokcuaa (CO:) ykoamko OM ce yMeCTO €JIEKTpUYHE MPEKe
KOpUCTHIIM ypehaju ca colapHUM NymembeM. Pe3ynTtatu nokasyjy 1a 6u OBaKBUM MPUCTYIIOM
om0 Moryhe 3Ha4ajHO CMAamBUTH MTOTPOIIHY SIEKTPUIHE CHEPTHje Ha TOIUIIHEM HUBOY, IITO
UMa U CKOJIOUIKM M EKOHOMCKHM 3Hauaj. Paj ykasyje Ha moTpeOy Beher ykibyunBama
OOHOBJEMBUX M3BOpA E€HEPTHje y CBAKOJHEBHM JKMBOT, KA0 M HA 3HAuYaj pa3Boja €KOJIOIIKE
cBecTu rpahana y uuspy 60p0Oe mpoTUB KIMMATCKUX IPOMEHA..

Kibyune peum: YTJbeHHWYHH OTHCAK, COJapHA €HEpruja, OOHOBJHUBU WM3BOPH, €HEPreTCKa
e(uKacHOCT

ABSTRACT

This paper explores the potential for reducing the carbon footprint in the local
community by using solar-powered battery chargers for mobile phones. Starting from the
assumption that each adult citizen of the city of Ni§ charges one mobile device per day on
average, a mathematical calculation was conducted to estimate the potential savings in
electricity and the reduction in carbon dioxide (CO:) emissions if solar charging devices were
used instead of the conventional power grid. The results indicate that this approach could
significantly reduce annual electricity consumption, offering both ecological and economic
benefits. The study highlights the importance of integrating renewable energy sources into
daily life and emphasizes the need to raise environmental awareness among citizens as a key
step in combating climate change.

Keywords: Carbon footprint, Solar energy, Renewable sources, Energy efficiency
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MAJIA PEYHUK ITUPOTCKOI 'OBOPA
A SMALL DICTIONARY OF THE PIROTDIALECT

Aymop:
I[TABJIE UBAHOB
npeu pasped, I umnazuja [lupom, Pecuonannu yenmap 3a manrenme Huw

Menmop:
ap CY3AHA JOBAHOBUh
npodecop CPICKOT je3nka U KibimkeBHOCTH, [ mMHa3uja [Tupot

PE3MME

OBaj ucTpakxuBayku paj 0aBU c€ MUPOTCKHM TOBOPOM, H-ETOBUM CHEIU(DUIHUM jE3HUKUM
ocoOMHaMa M JICKCUYKHM OoratcTBOM. ['JIaBHUM /€0 paja MpeicTaBjba PEYHUK MHPOTCKOT
IMjaJIeKTa, KOjU CaAp KU o1adpaHe peyr 1 U3pa3e KapaKTepUCTHYHE 3a OBO 1noanebspe. Hapenn
CMO Haj3aHUMJbHBH]E PeUH U 00jaCHIIIM BbUXOBO 3HaUYeHwe. [{1Jb pana je ga ce oBaj roBop 00Jbe
pasyme, cadyBa 0] 3a00paBa M MCTaKHE H-ETOB 3HA4aj Kao Jejia HeMaTepHjajHe KyJITypHe
oamruae CpoOuje. Kpo3 kpaTke TEKCTOBE CMO JOJATHO MPHUOMKUAIN M O0jaCHUIM JICTIOTY
MUPOTCKOT TOBOpa. MeTo/ paja je CakyIbamke U 3alTUCHBAbE MUPOTCKUX PEU 01 UCTAaKHYTUX
JIOKAJTHUX ayTopa KOjU CTBapajy Ha JIUjaJIeKTy, Ka0 W aHKETUPAWkE MIQJUX O TOME Ja JIH
KOPUCTE MUPOTCKHU KA0 CBAKOJHEBHU T'OBOP U O IbUXOBOM ITO3HABAbY HAIIMX CHEHU(PHUIHUX
peun.

Kibyune peun: peunuk, aujanekar, [lupot, kyaTypHa OamTuHa

ABSTRACT

This research paper explores the Pirot dialect, its unique linguistic features, and its rich
vocabulary. The central part of the paper is a dictionary of the Pirot dialect, containing selected
words and expressions characteristic of this region. We have chosen the most interesting words
and explained their meanings. The goal of this paper is to enhance the understanding of this
dialect, preserve it from oblivion, and emphasize its significance as a part of Serbia’s intangible
cultural heritage. Through short texts, we have further illustrated and explained the beauty of
the Pirot dialect. The research methodology includes collecting and writing down words from
prominent local authors who write using the Pirot dialect, as well as surveying young people
about whether they use Pirot dialect in their everyday speech and their knowledge of its
distinctive words.

Keywords: dictionary, dialect, Pirot, cultural heritage
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KAPI'OHH Y CBAKOJHEBHOJ KOMYHUKAIINJAN
CPEAIBOIIKOJIALA

JARGON IN EVERYDAY COMMUNICATION OF HIGH
SCHOOL STUDENTS

Aymop:
TUJAHA XXMBAHOB
Il paspeo, I'umnazuja [lupom, Pecuonannu yenmap 3a manrenme Huw
Menmop:
ap CY3AHA JOBAHOBUW'h

npodecop CPIICKOT je3uKa U KIbHKEBHOCTH, | nmHa3uja [Tupot

PE3UME

VY pany he 6uTn mpuKa3zaHU KaproHH KOje CPEeI-OLIKONIM Hajuenthe KopucTe Kao u
ynotpeba, 3Hauemhe M MOpekso ucTuX. [uib U cBpxa pama cy pasyMeBame CBaKOJHECBHE
KOMYHHKAIMje CPeIOIIKoJaa, aHamu3a crenuuIHuX >KaproHa, mHXOBE (YHKIIH]E,
HUXOBOT MTOPEKIIA U JONPUHOCA KOMYHHKAIIU]jU, lbUXOBOT YTHIIAja HA COIMjaTHY HHTEPAKIIU]Y
Mel)y cpeamomkonuuma. McrpaxkuBame je 0a3sMpaHO Ha IOCMATpamy CBAKOIHEBHHUX
KOMYHHUKaIja Mehy CpeamOoIKoIMMa Ha Pa3IMduTUM MecThMa (y IIKoJM, Kaduhy, Koi
kyhe...), KaKko y pa3roBopuMa - Tako W y nucamy (Mopyka, oOjaBa WM KOMEHTapa Ha
JIPYIITBEHUM MpEKaMa), IITO je JOMPUHEIIO Y youaBamy Cle(UIHUX JKAPTOHCKUX PEUYH WU
upasza. Takohe, KopucTHIa caM M METOAYy WHTEpBjyal aHKETE y KOjuMa Cy HCIHMTaHHIIN
cI000THO MOTJIM Jla HM3pa3pe CBOje CTaBOBE, KaKO OMX JJOAATHO MPHKYIWIA MOJATKE O
KaproHMMa U lUXOBUM KapaKTepucTukama (yrnorpeou, mopexity, 3Hauewy....).

OBO HCTpaKUBAKE j€, KPO3 aHATHM3Y Pa3IMYUTHX KAPTOHCKUX peuu U (pa3za, mokaszaio
3HA4aj, YJIOTY M Pa3HOBPCHOCT aproHa Mel)y cpenmomKkomma, kao u 1a omoryhasa Opxe u
JIAKIIe pa3yMeBambe U MOBE3UBALE, jeP CPEAOIIKOIIIHN, KPO3 KAPTOH, MTOKA3yjy MPHUIIAIHOCT
rpynamMa Koje Jejie CIMYHE BPEIHOCTH M CTaBOBe. Bpio je muHaMH4YaH W HEMPECTaHO ce
pasBuja. Ha pa3Boj yTudy HajBHIIE IPYIITBEHE MpEeXe, My3uka, PriIMOBH B HHQITyeHCEpH
cTBapajyhu TepMHHE KOjU BeOoMa JIaK0o M Op30 IMOCTaHy [J€0 CBaKOJHEBHOI TOBOpa
CpeAmoIIKoIana. Ymorpeba j>KaproHa CpeImbOIIKOIIMMA MOMaXe y jadamy HHXOBHX
COLIMjaJTHUX BE€3a, U3paKaBambe €MOIMja U CTaBOBA KA0 M CTBAPAE jEAMHCTBEHOT jE3MYKOT
UJICHTUTETA.

Kibyune peun: sxapoHU, CPEIHOUIKOIIIN, 3HAUCHE, yIOoTpeOa, MOPEKIo

ABSTRACT

The work will present the jargon most commonly used by high school students, as well
as their usage, meaning, and origin.The aim and purpose of the work is to understand the
everyday communication of high school students, analyze specific jargons, their function, their
origin and contribution to communication, and their impact on social interaction.The research
is based on observing everyday communication among high school students in different places
(at school, in a cafe, at home...), both in conversations and in writing (messages, posts or
comments on social networks), which contributed to the observation of specific slang words or
expressions. | also used the interview method and surveys in which respondents could freely
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express their views, in order to collect additional data on jargon and its characteristics (use,
origin, meaning...).

This research, through the analysis of various slang words and phrases, has shown the
importance, role, and diversity of jargon among high school students, as well as that it enables
faster and easier understanding and connection, because high school students, through slang,
show their belonging to groups that share similar values and attitudes.It is very dynamic and
constantly evolving.Development is most influenced by social networks, music, films, and
influencers, creating terms that very easily and quickly become part of the everyday speech of
high school students.The use of jargon helps high school students strengthen their social
connections, express emotions and attitudes, and create a unique linguistic identity.
Keywords: jargon, high school students, meaning, usage, origin
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MAI'MYHU PEAJIN3AM Y POMARY ,,CY3E CBETOI'
HUKOJIE” BPAHUCJIABA JAHKOBU'RA

MAGICAL REALISM IN THE NOVEL ,,TEARS OF SAINT
NICHOLAS” BY BRANISLAYV JANKOVIC

Aymop:
HABA MUJIOJKOBU'h
11 paspeo, Ilpsa nuwka cumnazuja ,,Cmesan Cpemay”’, Huw Pecuonannu yenmap 3a
majnenme Huu

Menmop:
JEJIEHA CTOJKOBW'h LIBETKOBU'h
mactep Quiosor cpoucta, npodecop CpIICKOT je3uKa U KibHKeBHOCTH, [IpBa Hullka
rumHasyja ,,CreBan Cpeman” Hui

PE3UME

VY oBOM pany HCTpaxKyje ce mojaBa MarmdHor peanusma y pomany Cyze Ceemoe Hukorne.
dokyc je Ha HAYMHY Ha KOjU MHcall KOMOMHYje peaJluCTHYHE eJIeMeHTe ca (paHTaCTUYHUM
MOTHBHUMA U CUMOOJIMMA, criajajyhu y jeHy nenuHy 1mojMoBe MazuuHo u peaino. Tume cTBapa
JEIMHCTBEH CBET KOjU yTHYE Ha YMTAOla U KOJ Hera u3asuBa 30yHEeHOCT, IPEUCIIUTUBAKE U
IUPEHE MEPCIIeKTHBE. Y pOMaHy HE MOCTOJH 3alUTaHOCT O CTBApHOCTHU jorahaja jep ayTop
cramna (aHTaCTUYHE M0jaBe ca eMIupHjckoM cTBapHoIhy. OndanuBame MoryhHoCTH 320y 1e
qyJia ¥ paBHOAYIIHOCT IpeMa (paHTaCTHIHUM MOMEHTHMA, OJITHKA jeé MATHYHOT pean3Ma KOju
ce nojasibyje y pomany Cyse Ceemoz Hukone. VicTpaxuBame M0jaBe MaruuyHOT peajin3Ma y
OBOM pOMaHy yKJbYy4Yyje aHaIH3y TEKCTa pOMaHa M MPUMEHY KEbH)KEBHOTEOPH]CKUX MIPUCTYTIA
y IIpoy4yaBamby MaruqHor peajiusma.

Kibyune peum: MarmuHu peannsam, CHajambe MarmdHOT M peanHor, pomaH Cyze Ceemoe
Huxone

ABSTRACT
This paper explores the emergence of magical realism in the novel The Tears of Saint Nicholas.
The focus is on the way the writer combines realistic elements with fantastic motifs and
symbols, merging the concepts of magic and reality into whole. In doing so, he creates a unique
world that affects the reader and causes them to be confused, question, and broaden their
perspective. In the novel, there is no question about the reality of the events because the author
blends fantastic phenomena with empirical reality. Rejection of the possibility of sensory
delusion and indifference to fantastic moments is a characteristic of the magical realism that
appears in the novel The Tears of Saint Nicholas. Research into the phenomenon of magical
realism in this novel includes an analysis of the novel’s text and the application of literary
theoretical approaches to the study of magical realism.

Keywords: magical realism, merging the magical and the real, the novel The Tears of Saint
Nicholas
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YOBEK JE CTPAHALL Y COIICTBEHOM CBETY

A MAN IS A STRANGER IN HIS OWN WORLD

Aymop:
AYHBA MUJIEHKOBU'h
Ocmu paspeo, OLlI ,, Tonnuuxu xepoju *“ JKumopaha, Pecuonannu yenmap 3a manenme Huw

Menmop:
MUNJbAHA CTAHKOBUh
[Tpodecop cprckor jesuka u kwmwkeBHocTH, OLL ,, Tormmmuku xepoju “XKuropaha

PE3UME

Tema oBOr MCTpaXMBAYKOT paja je IMCcHUXOoaHalu3a MpoTaroHucre aena ,,Ctpanai Anbepa
Kamuja, pasMunubama 0 arncypiy, €r3uCcTeHIMjH, CMPTH, PABHOMYIIHOCTH CBETA M JIPYTHM
¢mnozodckum nuramuma, aHanuza Cu3ugoBor OECIMIBHOT TPYAa KOjU €€ jaBJba y JbYACKOM
xuBoTy. [lnsb pana je OMo AoKa3aTH Kako je MpUXBaTamke arcypaa HEeM30€KHO U T00po 1o
YOBEKOBY IICUXY, KaKO T€ amncyp/l MOJACTHYE Jla MPUXBATUII XMBOT TaKaB KakaB jecTe W Jia
Oynem cpehaH, Kako je TOCTOjamhe HPAIMOHAITHO U KaKo je 0eCrIOTpeOHO TPaXKUTH ITUJb jep HE
nocroju. Luib je pasymeTn u mojacHUTH MepcooBa pasMullUbama U Jiela U3 Jpyraduje
nepcnekTuBe. MeToze Koje cy KopuinheHe IpuiImKoM u3paje nena cy cieache: unrtame aena,
aHaJIM3a, JIOHOIIEHE 3aKbydaka, MPoBepa y APYyroj CTPy4IHO] IuTeparypu. Pan ce 6a3upa Ha
muciuma MBana Jlumuha anu cagpxu v myHO 3aKJbydaka Koju Cy JIOHeCeHH y3 momoh ocraie
MICUXOAHAIMTUYKE JUTEeparype. Pe3ynrarn ucnuTuBama JOBOJAE J0 Ca3Hama Ja je JIernoTa
KHBJbCHA Y TIPU3HAKY JIa )KUBOT HEMa BEJHMKOr cMHcia. [ 1aBHM UK poMaHa ,,CTpaHar’,
Mepco, usriena 6e3ocehajHo U acorujanHo, aau AyOOKO y ceOu je OCEeTJbUB M IMOJICBECHO
cpehan ( mTo cXBaTa Ha Kpajy poMaHa).

KibyuHe peun: ancypj, ersucteHiyja, )1uBOT, CMUCAO0, CMPT.

ABSTRACT
The topic of this research paper is the psychoanalysis of the protagonist of
Albert Camus's "The Stranger”, his reflections on the absurd, existence, death, the indifference
of the world and other philosophical questions, and an analysis of Sisyphus' aimless labor that
occurs in human life. The aim of the paper was to prove how accepting the absurd is inevitable
and good for the human psyche, how the absurd encourages you to accept life as it is and to be
happy, how existence is irrational and how it is pointless to seek a goal because it does not
exist. The aim is to understand and explain Meursault's thoughts and works from a different
perspective. The methods used in the creation of the work are as follows: reading the work,
analysis, drawing conclusions, checking in other professional literature. The work is based on
the thoughts of Ivan Dimi¢ but also contains many conclusions that were made with the help
of other psychoanalytic literature. The results of the examination lead to the realization that the
beauty of life lies in the recognition that life has no great meaning. The main character of the
novel "The Stranger”, Meursault, seems insensitive and asocial, but deep down he is sensitive
and subconsciously happy (which he realizes at the end of the novel).
Keywords: absurd, existence, life, meaning, death
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CJIMKA KOMYHHU3MA Y POMARY ,,3BE3/IA HAJ{
INPASHUHOM*“ JIEJAHA CTOJU/BKOBHURA —
NAEOJIOTI'NJA, YMETHOCT U CJIOBOJA U3PA3A

THE IMAGE OF COMMUNISM IN THE NOVEL ,,STAR
OVER EMPTINESS“ BY DEJAN STOJILJKOVIC —
IDEOLOGY, ART AND FREEDOM OF EXPRESSION

Aymop:
AJIEKCAH/IPA CTOUJBKOBUHh
Yemepmu paspeo, [lpsa nuwka eumnazuja ,,Cmesan Cpemay “ Huw,
Pecuonannu yenmap 3a manenme Huw

Menmop:
JEJIAHA CTOJKOBU'h UBETKOBUh
Ilpogpecopra cpnckoe jesuka u krwusxiceenocmu, Ilpsa nuwka eumnasuja ,, Cmesan Cpemay “
Huw

PE3MME

OBaj pax ucTpaxyje Kako je mpeacTaB/beH KOMYHHU3aM y POMaHy ,,3Be37a HaJl MPa3HUHOM
Jejana CrojusbkoBrha Kpo3 mpu3My KMBOTa U paaa bpanka MusbkoBuha. ¥ pany ce
aHaAJIM3Kpa YTUIA] KOMYHUCTUYKE UICOJIOTH]€ Ha APYIITBO, YMETHUKE U HHTEIEKTYaJI[e TOT
BpeMeHa. McTpaxyje ce ¥ Ha KOJu HauYWH ayTop KOPUCTH MUJbKOBHNEB JIUK U HETOBY
ouorpadujy aa Ou MpeaCTaBuO TeH3U]y u3Mel)y TuIHe YMETHHUYKE ClI000/1e U APYIITBEHO-
MOJIMTUYKUX OTPaHUYCHA TOT TIEPUO/IA.

Kibyune peun: KomyH#nzam u yMeTHOCT, KOMyHHU3aM y Jyrocnasuju, bpanko MubkoBuh,
CTBapaJIallITBO y JyrociaBuju, yMeTHUUKa ci10001a

ABSTRACT

This work researches how is presented communism in the book ,,Star over emptiness by
Dejan Stojiljkovi¢ through the prism of Branko Miljkovi¢ life and work. The work analyzes
the influence communism’s ideology in society, artist and intellectuals in that time. Work
researches in what way author uses Miljkovi¢’s character and his biography to present
tension between a personal artist’s freedom and society-politics restrictions in that time.

Keywords: Communism and art, communism in Yugoslavia, Branko Miljkovi¢, creativity in
Yugoslavia, artist freedom
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INIEJH EJP—IBEHA IICUXOJIOTHJA K
CAMOCIIO3HAJA

JANE EYRE—HER PSYCHOLOGY AND
SELF-DISCOVERY

Autor:
LENA IKONIC

8.razred, OS ,, Toplicki heroji”, Zitoradja, Regionalni centar za talente Ni§

The mentor:
MARIJA JELENIC

Diplomirani filolog engleskog jezika i knjizevnosti, OS ,, Toplicki heroji”, Zitoradja

ABSTRACT

The topic of this research is a psychological analysis of the protagonist that Charlotte Bronté
creates in her novel Jane Eyre. The article analyses Jane’s behavior and her interactions with
other characters, particularly Jane’s journey to self-respect and independence. The purpose of
this study shall be to analyse how Jane’s actions and decisions are shaped by the society in the
Victorian eraas well as what impact they have had on the future generations. From the
perspective of psychology of Jane, one can conclude that her character can be related to
everyday life. By analysing Jane’s monologues, values and motivations, conflicts, temperament
and intelligence we make deductions about how humans behave in our own world. Among
other things, the study provides an analysis of how Jane relates not only to Edward Rochester
but also to other secondary characters.

Keywords: behaviour, self-discovery, psychoanalysis, morality, love, characters

PE3UME

Tema oBOT HCTpaKMBama j€ TCUXOJIOIIKA aHalIM3a MPOTaroHUCTKUe kojy Illapmor bponte
ctBapa y cBoMm pomany llejn Ejp. OBaj unanak ananusupa [lejHMHO mMoOHamame U HEHE
MHTEpAaKIIMje ca IPYruM JIMKOBHUMA, a MOCEOHO HEeH MYT Ka CaMOMOILITOBAaKY U HE3aBUCHOCTH.
Husb cTyauje je ga ucnuta Kako cy LIejHMHM mocTyniM M oJuTyKe OOJMKOBAHU JIPYIITBOM
BUKTOPHjaHCKE epe, Kao M KakaB Cy yTHlaj ocTaBUiIM Ha Oyayhe renepanuje. M3 ncuxomnomnike
nepcnekTuse [lejH, Moke ce 3aKJbYUHTH /12 C€ BeH KapaKTep MOKe IIOBE3aTH Ca CBAKOIHEBHUM
KUBOTOM. AHAJM30M HEHUX MOHOJIOTa, BPEAHOCTH U MOTHBAlM]ja, YHYTpAIIBHX CyKoOa,
TEMIIEpaMEHTa U MHTEJIMICHIIM]je, U3BOJE CE€ 3aKJbYUlld O TOME KaKO C€ JbYAH INOHAIIajy y
HamieMm cBety. [lopen ocranor, ucTpaxuBame Nnpyska aHanusy LlejHuHor ogHOCAa HE camo ca
EnBapnom Pouectepom, Beh 1 ca Jpyrum criopeiHUM JIMKOBUMA.

KibyuyHe peun: moHamame, CaMOCIIO3Haja, ICUX0AHAIN3a, MOPAITHOCT, Jby0aB, JINKOBU
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MY FAVORITE TV SHOW
MOJA OMUJBEHA TB EMUCHUJA

Aymop:
AJIEKCAH/IPA MJIAIEHOBUW'h
8. paspeo, Ol ,,Munoje 3axuh", Pecuonannu Llenmap 3a manenme Huw

Menmop:
BAJIEHTUHA PUCTUh
HacTaBHUK eHryeckor jesuka / Ol ,,Mumnoje 3akuh" Kypurymimnja

ABSTRACT

After the release of Squid game season 1which was released on December 17" 2021. Squid
Game sky rocketed to fame. Gaining over millions of views all over the world within the first
month of its release. To honor that, an American version of Squid game was released, called
Squid Game-The Challenge. On December 26"2024last year, Squid Game season 2 was
released! In just 3 days,it gained almost 70 million views, reaching Netflix’s top 10!

Keywords: Squid Game,Korean survival thriller,Red Light, Green Light,The Front Man

PE3UME

Haxon o0jaBsprBama npBe ce3one cepuje Mrpe nmurme (SquidGame), koja je o0jaBpeHa 17.
neriem6pa 202 1. rmegaHoCT UCTeE je Harlio mopacia 1o ciase. JloOuja BHIlle MIIIMOHA TIperieia
IIUPOM CBETA y MMPBOM MeECEITy 07 00jaBJbHBamka. Y 4acT TOra, 00jaBJbeHA j€ aMepHryKa Bep3uja
Urpe nurme noa HazuBoM Urpa nmurme - u3azoB. 26. nenembpa 2024. - mpoluie roauHe je
M3aluia Jpyra ce3oHa urpe aurme! 3a camo 3 ganHa, crekia je ckopo 70 MUIMOHA TIperiiena,
nocturasiu Herdnukcosux Tom 10!

Kibyune peun: Vrpa nursu, KOpejcku TpUJIep O MPEXHUBIbaBakY, LIPBEHO CBETIIO, 3€JIEHO
CBETJIO, PBU YOBEK
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JIEJKA BY
DEJAVU

Aymop:
MWJIEHA CTOJKOBWh
11 paspeo, I'umnasuja, Pecuonannu yenmap 3a manenme Huw

Menmop:

NPEHA MUJIOJKOBWHh
IIpoghecop eneneckoe jesuxa, I'umnazuja, Kypwymnuja

PE3MME

VY 0BOM Hay4yHO-HCTpPaKMBAuKOM pamy obOjacuuhy mcuxoiomku (enomen lexa By. To je
30ymyjyhu ocehaj kako cMo Beh paHMje 10>KHBEIHM OHO LITO YIPABO J0XkHBJbaBaMo. Cama peu
Jexa By y ipeBoay 3HauH “Beh Buhjeno”. Pa3znuunrta ncrpaknBama okasyjy Ja oBaj eHOMEH
HacTaje KaJa ce Ie0 MOo3ra KOji OTKpPHBA CIIMYHOCTH HE YCKIIaIU ca cTBapHomihy. MHOTH TBpIe
Ja cy Oap jeqHOM y JKHMBOTY JIOKMBENU oBaj HeobwuaH ocehaj. [locToje OpojHe Teopuje, of
TOra Ja ce paad O JaBHO IMOTUCHYTUM cehamuma, T€HETCKOj MEMOPHjH HJIM O HEKOM
nopemehajy. Anu mita je o Tora TadyHo, a mTa He?

Kibyune peun: Beh Buheno, penomen, nopemehaj, 30ymyjyhu ocehaj.
ABSTRACT

In this research I will explain the psychological phenomenon of Deja vu. It’s a confusing
feeling that we have already experienced what we are experiencing now. The very word Deja
vu means “Already seen”. Various studies show that this phenomenon occurs when the part of
the brain that detects similarities does not align with reality. Many claim to have experienced
this unusual feeling at least once in their life. There are numerous theories that it is due to long-
repressed memories, genetic memory or some disorder. But what if it's true and what it’s not?

Keywords: Already seen, phenomenon, disorder, confusing feeling.

63



EHI'JIECKU JE3UK 67. PETUOHAJIHO TAKMUYEBE TAJIEHTOBAHUX VYEHUKA OCHOBHUX U CPEAIBUX ILIIKOJIA V
HAVYHO--UCTPAXXUBAYKUM U CTPYYHUM PAJIOBUMA 110 HACTABHUM ITPEJIMETUMA
Ikoncka 2024/2025. ronuna

THE PHENOMEN GAME OF THRONES
FENOMEN IGRA PRESTOLA

_Autor: )
STASA JOVANOVIC
I11-1, Gimnazija, Kursumlija, Regionalni centar za talente Nis

Mentor:
IRENA MILOJKOVIC
Professor engleskog jezika, Gimnazija, Kursumlija

ABSTRACT
Throughout this research, we are going to analyze one of the most influential and widely
acclaimed television series of the 21% century, Game of Thrones, aswell as the success it has
made. Based on George R.R. Martin's A Song of Ice and Fire novels, the series has captivated
audiences globally with its intricate plot, complex characters, and its exploration of power
dynamics, betrayal, morality and human nature. Set in a brutal medieval-inspired world, Game
of Thrones portrays the battle for control of the Iron Throne throughout political scheming, war,
and supernatural elements. Through its vivid character development and unpredictable narrative
twists, the series examines themes of morality, identity, and survival. Game of Thrones not only
redefined the fantasy genre but also became a global phenomenon, influencing television
production and viewer expectations for years to come. This analysis has explored the hard work
and careful planning behind the scenes that helped make Game of Thrones such a huge success,
showing the effort and creativity that went into creating the series. Furthermore, this analysis
highlights key factors behind the series’ success, including insights from the actors about their
experiences, as well as statistics on the revenue generated and the record-breaking viewership
numbers that demonstrate Game of Thrones’ widespread cultural impact.
Keywords: Game of Thrones, George R.R. Martin, A song of ice and fire, television series,
success;

REZIME

Kroz ovo istrazivanje, analizira¢emo jednu od najuticajnijih 1 najcenjenijih televizijskih serija
21. veka, Igra prestola, kao i uspeh koji je postigla. Bazirana na romanima Dzordza R. R.
Martina Pesma leda I vatre, serija je osvojila globalnu publiku svojim slozenim zapletima,
kompleksnim likovima 1 istrazivanjem dinamike moc¢i, izdaje, moralnosti 1 ljudske prirode.
Postavljena u brutalnom svetu inspirisanim srednjim vekom, Igra prestola prikazuje borbu za
kontrolu nad Gvozdenim prestolom kroz politicke spletke, ratove i natprirodne elemente. Kroz
zivopisni razvoj likova i1 nepredvidive narativne obrtaje, serija istraZuje teme moralnosti,
identiteta i prezivljavanja. Igra prestola nije samo redefinisala zanr fantastike, ve¢ je postala
globalni fenomen, uticaju¢i na produkciju televizije 1 o¢ekivanja gledalaca godinama koje
dolaze. Ova analiza istrazuje naporan rad i pazljivo planiranje iza scena koje je pomoglo da Igra
prestola postane ogroman uspeh, pokazuju¢i trud 1 kreativnost koja je uloZzena u stvaranje serije.
Pored toga, ova analiza isti¢e kljucne faktore koji su doprineli uspehu serije, ukljucujuéi uvide
glumaca o njihovim iskustvima, kao i statistiku o prihodima koji su generisani i rekordnom
broju gledalaca, koji pokazuju Siroki kulturni uticaj serije Igra prestola.
Kljuéne recdi: Igra prestola, DzordZz R.R. Martin, Pesma leda I vatre, serija, uspeh
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TOIIVIMYKHU YCTAHAK 1917. TOAUHE U BYI'APCKH
3JIOYUHHU Y CEJIUMA OKO JTYKOBCKE BAILE

THE TOPLICA UPRISING IN 1917, AND THE CRIMES OF
BULGARIAN FORCES ON THE VILLAGES AROUND
LUKOVSKA BANJA

Aymop:
BACUIIMJA PAKITh
7. paspeo, Ocnosna wikonra Munoje 3axuh, Kypwymnuja, llenmap 3a manenme Huw
Menmop:
JEJAH PAKITh
IIpogpecop ucmopuje, Exonomcrko-mexnuuxa wxona Kypuymnuja

PE3UME: Tema uctpaxuBadkor paja je crpafame Hapoja Tomaune y TOIMYKoM yCcTaHKy
Koju ce gnecuo y Toky IlpBor cBerckor para W Tpajao je Mecenm gaHa ox  26.
¢bebpyapal917.ronune no 25. mapra 1917.ronune. Lusb oBe Teme je na MpHKaxe jeAaH Of
HaJTParn4HUjUX MEPUOJIa Y CaBPEMEHO] UCTOPHUJU CPICKOT HApOJa, HEroBy NaTlky, KPTBY,
KeJby 3a OTNCTAaHKOM U ci000/10M. TOKOM MCTpakuBama OBE TeMe KOPUIINEHU Cy JTOCTYIHU
WCTOPHJCKU U3BOpU U3 OMONIMOTEKa, My3€ja U UHTEPHET CTpaHUlla paad NpOHAIaXKeHmha IITO
NOTIYHUjUX MHPOpMalLMja y uujby oOpaje onadbpane teme. McTpakuBame oBe TeMe yKasyje
Ha BEJIMKE JKPTBE U 3JI0YMHE HaJl CPIICKUM HApOJIOM MOYUILEHE OJ] CTpaHe Oyrapcke BOjCKe Y
IIpBom cBeTckoM pary. [lo o0umy, HaUMHY M HaMepaMa NOYMEEHUX OyrapCKux 37104YMHA HaJl
LUMBUJIHUM CTAaHOBHHUIITBOM HajBUIIE >X€Hama, JEIOM, cTapuMa, TOIUIMYKM yCTaHak Ou U3
JaHAIKET yIiia ucToprudapa 610 MpuMep reHoIH 1A Hajl JeITHUM HapoAoM 300r HauMHa Ha KOje
Cy JbyIH Myd4eHH, yOujaHu, cakaheHH, 370CTaBJbaHU, alld yKa3yje M Ha HUXOBY CHAXHY
MEHTaJIHy CHary M CIIpEMHOCT /1a CBE MU3JIPKE KAa0 U CIIPETHOCT A y TParMUHUM OKOJIHOCTHMA
OTICTaHy ¥ 0YyBa]y CBOj OMOJIOIIKH OTICTAHAK M TMTOHOBO JI0UEKajy CI000Y ¥ HOBH JKHBOT.
Kibyune peum: Tormukm ycranak, Kocta BojunoBuh-Kocosan, Kocra MusnoBanoBuh-
[lehanan, byrapu3zanuja, 3mounau, Maukosail.

SUMMARY:: The topic of this research paper is the suffering of people of Toplica in the Toplica
Uprising, which took place during the First World War and lasted for a month in the period
from February 26th, 1917, to March 25th, 1917. This topic aims to depict one of the most tragic
periods in the modern history of the Serbian people, their suffering, sacrifice, will to survive
and freedom. Available historical sources from libraries, museums and websites were used
during the research of this topic, in order to find the pieces of information as complete as
possible, while processing the chosen topic. The research of this topic points to the huge
sacrificies and crimes against the Serbian people committed by the Bulgarian forces in the First
World War. According to the scope, manner and intentions of the crimes committed by the
Bulgarian army against the civilian citizens, mostly women, children and the elderly, the
contemporary point of view of the historians would present the Toplica Uprising as an example
of genocide against a nation because of the ways in which people were tortured, mutilated,
abused, but it also points to their strong mental strength and readiness to go through everything
and endure, as well as their dexterity to survive in tragic circumstances and preserve their
biological survival and welcome freedom and new life again.

Keywords: the Toplica Uprising, Kosta Vojinovi¢ - Kosovac, Kosta Milovanovi¢ - Pe¢anac,
Bulgarisation, crimes, Mackova
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16. Haga Mumuh, 3. paspen, ['nm. ,,CBetozap Mapkosuh* Humm Buonoruja
17. Jlana [Tankouh, 3. pa3pen, 'umuasuja ,,b. CrankoBuh® Huru HOJIOTHja

18. Munnua JoBanosuh, 4. pazpen, AnekcuHauka rUMHa3Uja buonoruja
19. Bapsapa Kpcruh, 4. paspea, AnekcrHauka riMHasHja buonoruja
20. Jlena Ukonuh, , 8. Pazpen OLL*“Tomunyku xepoju” Enrnecku je3ux
21. Anekcannpa Miagenosuh, 8. Paspex OIL ,,Munoje 3akuh* Kypurymuja Enrnecku jeaux
22. Munena CrojkoBuh, 2. pazpen, 'mmuasuja Kyprrymimja Enrnecku jeaux
23. Cramra Jopanowuh, 3. pa3pen, ['umuazuja Kypmymnumja Enrnecku jesuk
24. Muahan Crojanoswuh, 7. paspex, OLL ,,8.cenrembap, [Tupor MatemaTuka
25. Ama Crankosuh, 8. paspen, OLL ,,Boxn Kapahophe* Hum MatemaTuka
26. Amnnpuja Crankosuh, 1. Paspen, 'mmuasuja ,,C. Mapkosuh* Hum MatemaTuka
217. Jlyka LiBetroBuh, 1. pa3pen, 'mmuasmja ,,b. CrankoBuh* Hum MartemaTika
28. Ormwen MunaHos, 2. Paspen, ['umuaszuja [Tupot Maremaruka
29. Anexcannpa Muruh, 2. Paspen, ['mmuaszuja [IpumtrHa nansse ceno MatemaTika
30. Ana Mutuh, 3. paspen, ['umuasuja ,,b. Crankouh* Humr Marematuka
31. Mapujana JKuskoruh, 3. paspen, ' umuasuja ,,b. Crankosuh* Huri Marematuka
32. Teonopa Llexuh, 3. paspen, ['umuasuja ,,b. Crankosuh* Hum Maremaruka
33. Awuna U6po, 4. paspen, ['umuazuja [pumtuna MaremaTuka
34. Kpucrina Makcumosuh, 4. paspen, ['mmuasuja [Ipumruna MatemaTnka
35. Ucunopa Crojanosuh, 4. paspen, 'nmuasuja Ipumrrnaa MatemaTuka
36. Huxonuna JoBanosuh, 4. paspen, ' mmuasuja [Ipumruna MatemaTuka
37. Muna Mnanenosuh, 4. paspen, I'umuasuja Ipumrrna MatemaTuka
38. Jana Ietposuh, 7. Paspen, OI ,,Patko. Bykuhesuh* Humn Xemuja

39. Munnna Mutuh, 7. Paspen, OILI ,,Patko Bykuhesuh* Huru Xemuja

40. Jlana Kommh, 7. Pazpen, OLL , Patko Byxuhesuh* Humn Xemuja

41. Kaja ITetpoBuh, 8. paspen, OIII ,, Tormuku xepoju’ XKuropaha Xemuja

42. Humutpuje Kysmanosuh, 2. paspen, 'umuaszuja ,,b. CrankoBih* Humn Xemuja

43. WBa Momuunosuh, 2. paspen, ['umuasuja ,,b. Crankosuh Huim Xemuja

44, Bojun JeBpemonuh, 3. paspen, 'umuazuja Kypmymnuja Xemuja

45, Jana Panhenosuh, 3. pazpen, 'mmuasuja ,,b. Crankosuh* Hum Xemuja

46. Aunekca hocun, 4. paspen, Ol ,,Mupocnas Autuh” Hu Xemuja

47, Janko Jenenuh, 7. Paspen, OcHoBHa mikona ,,Mupocnas Aatuh” Hum duzuka

48. Huxonera Crojmenosuh, 2. paspen, 'umuasuje Crojan Jbyouh Jlebane [cuxonoruja

Ikoncka 2024/2025. ronuna

CIIMCAK YYECHHUKA

- 3A IKOJICKY 2024/25. TOAUHY
26. ATIPHUJI 2025. TOAMHA

EJIEKTPOHCKH ®AKYJITET HUI
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49, Crama Bemnukosuh, 8. Paspen OLL“Tomnmuku xepoju” . LipHaroso I'eorpaduja

50. WBa Bennukosuh, 8. Pazpex OLL“Tormmmukn xepoju”/l. LipaatoBo I'eorpaduja

51. Huxona JInnuh, 3. paspen, 'mmuasyja ,,b. Crankosuh* Hum I'eorpaduja

52. [TaBne UBanoB, 1. Pa3pen, ['mmuazmja [Mupot CprcKH je3nk

53. Twujana J)Kusanos, 2. Pa3pen, [ mmuazuja [Tupot CprcKH je3nk

54, Haha Munojkosuh, 2. paspen, [Ipsa aumka rumaasuja ,,CreBan Cpemarr”’, Hum Cpricku je3ux

55. Hdyma Makcumosuh, 8. Pazpen OIL“Tommmuku xepoju”Kuropaha KsmxeBHOCT

56. Anexcaagpa CrojusskoBuh, 4. Paspen [IpBa aumka rum. ,,C. Cpemarr KsmxeBHOCT

57. Bacunmja Pakuh, 7. Paspen, O Munoje 3akuh* Kyporymmija HUctopuja

58. Mua Munanos, 7. Paspen, OLI ,,8. Centem0ap® [Tupot TUT

59. Byxk I[Ipokomnoruh, 8. paspen, O ,,Ctedan Hemama* Huru TUT

60. Amna [lerpowuh, , 8. pazpen, Ol ,,Credpan Hemamwa“ Huu TUT

61. Karapuna Ilejunh, 8. paspen, Ol ,,Credan Hemama* Hum TUT

62. [erpa Byxkuh, 8. paspen, OLL ,,Credan Hemama* Hum TUT

63. Enena JoBanoswuh, 6. pazpen, Ol ,,Credhan Hemama“ Humr Exomnoruja u 3amrura
JKHBOTHE CpPEINHE

64. Kannna ®@unmmnosuh, 6. paspen, O ,,Credan Hemama* Hum Exonoruja n 3amruTa

JKUBOTHE CpCANHEC
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